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N.W.BELL TEL.CO.PRACTICES 
Buildings 
General 

SECTIOll Hl0,000 
Issue B, 5-1-45 

Minn, Area 

CHECKING LIST 

1, GEl!IBRAL 

1. 01 This section contains a· complete 
list of A. T. /.; T. Corn;oany and 

N.W.B. Tele;oho'1e Company Practices in 
the 11 }1 11 series, that have been approv
ed· for use in the i~inne sota Area and 
are in 'effect at the date of issue of 
this section. 

Section 
Number Issue Subject 

GENERAL 
Hl0.000 B Checking List 

Hl0.003 l General Outline 

Hl0, 101 1 Scope and Arrangement 

Hl0.102 1 Plan for System fa sued 
Practices 

HlOi 103 1 Plan for Bell Operat
ing Company Practices ·• 

ADD. Hl2,120 A) Floor, Spece Areas 
Hl2, 120 1) 

CONSTRUCTION Am!D MECHANICAL PLANT 

H32,534 A Installation of As-
phalt Composition 
Floor Covering 

HZ4,114 1 Soap Dispensing Systems 

H34, 140 A Fire Lines and 

H34.222 

Line Equipment 

1 Safety Rnd Helief 
Valves 

H34, 225 1 Low dater Shut-off 
Controls 

H34,34.0 l Lighting Fixtures 

Fire 

H36, 115 l Guarding J.1oving Farts 
of J·.1achines 

Section 
Numbe~r--:::I_s_s_ue_ ----'S_ub_,.je_ot ____ _ 

ADD. II36. 148 1) Cab le Openings 
H36, 148 1) 

HM,170 A Fire Shutters 

FIRE PROTECTION 

H40,010 1 Application and Use -
·Fire Protection 
Practices 

!!40,050 A Garages 

H40.055 1 

H40,070 A 

H40.l01 B 

Supplement to 
YIR-E40, 501 A) 
liR-II40, 501 A) 

H41.040 "l 

1!41. 070 A 

H41,260 l 

H41,510 B 

ADD. H42. no A) 
H42,ll0 1) 

ADD,H42.140 A) 
!!42, 140 1) 

l'.42, 210 1 

Refinishing Uotor Ve
hicles 

Renting Buildings 

Fire Prevention Meas• 
ures 

" 
Extinguishing Incend
iary Bombs 

Fire Protection Dur· 
ing Construction 

Building Changes 

Chimneys, Smokestacks 
and Flues 

Cable Vaults, Ducts, 
Slots and Holes 

Heating Equipment 
Fire Protection 

Soldering Equipment 
and Wax Pots 

Internal Combustion 
Enginos 
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Section 
Number Issue 

H51.112 2 

Subject 

!!.aintenance of As
phalt Composition 
Floors 

H51, 117 3 Wall Kashing - Painted 

ADD, H51.118 A) 
H51.l18 3) 

H51.121 1 

H51.126 1 

l1all ~10.shing - Marble 
and Tile 

Dilution of 
Toilet Soap 

Liquid 

Me.intene.nce of Nindow 

Section 
Number Issue 

ADD, H51,50I A) 
H51.501 A) 

SECTION Hl0.000 

Subject 

l.faintenance of Lawn 
and Shrubbery 

H51.601 B Vlatching and Guarding 
Buildings 

WR-H5l.698 A Building Administra
tion Practices and 
Service Protection 
Practices Where 
\-;atchmen are Not 
Provided 

Shades WR-H51.699 C Building Admittance 
Practices and Pro
tective . Measures at 
Buildings Where 
Watchmen Are Provid
ed 

H51.128 1 

H51.129 1 

H51.130 1 

H51.131 1 

H51,137 1 

H51,146 1 

H51,201 1 

H51. 302 1 

H51.303 1 

H51,313 2 

Insect Extermination
General 

Insect Extermination -
Roaches 

Insect Extermination -
Bedbugs 

Insect Extermination -
in Switchboards -
(Including Terminal 
and Swi tchrooms) 

Cleaning in 
Roo1us 

Battery 

Maintenance of Exter
ior Bronze Building 
Signs 

Step Ladders - Use 
and Care 

Hot -,fater Heating 
Systems 

Opereting Steam Heat
ing Boilers 

Air Filter Cell for 
Unit Ventilators 

Appendix B C 

Appendix C C 

H51.905 A 

H52.101 1 

H52,201 1 

H53.104 1 

H53.190 A 

A.T. & T. Co,•s Iden
tification Cards 

Restricted Quarters 
and Special Inspec
tions 

Conservation of Fuel 

List of Standard 
Building Cleaning 
and Service Supplies 

List of Standard 
Equipment and Tools 

Painting - Interior 
Switching Equipment 
Protection 

Painting 
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Section 
!lumber Issue 

H42.250 A 

H42.310 A 

ADD. H42.410 A) 
H42.410 A) 

ADD. H42.510 A) 
H42.510 A) 

WR-H42.512 A 

Vffi-H43. 001 D) 
ADD. H43.001 A) 

H43.001 1) 

ADD. H43.010 B) 
H43. 010 2) 

WR-H45. ll0 1) 
WR-H43, ll0 A) 

ADD. H43.110 A) 
H43.110 2) 

ADD. H43.120 A) 
H43.120 1) 

H43.130 1 

H43.135 A 

H43.140 2 

Subject 

Storage and USd of 
Paints, Oils, Gaso
line, Films and Ex
plosives 

Power Plants 

Electric •iiring and 
Equipment 

Gas and Kerosene 
Lighting Equipment 

Building Blackout 
Procedures 

Inspection of Protec
tive Apparatus -
General 

Distribution of Fire 
Protective Apparatus 

Water Type Fire Ex
tinguishers 

Soda-Acid Type Fire 
Extinguishers 

Foam Type Fire 
tingui she rs, 

Instant Fyr-Fyter 
Type Extinguisher 

Ex-

Carbon Dioxide Type 
Fire Extinguishers 

H43.150 1 Asbestos Gloves 

H43.160 3 

H43,210 1 

H44,010 D) 
Appendix A G) 

H44. ll0 E 

Tarpaulins 

Standpipe and Hose 
Systems 

Inspection of Tele
phone Company Pro
perties 

Test and Inspection 
of Gas Piping 

Section 
!lumber Issue 

H44, 120 A 

SECTION mo.ooo 

Subject 

Inspection of Tele
phone Buildings for 
Gas llllzards 

OPERATION AND MAINTENANCE 

H50,001 1 

R50,005 1 

H.50.007 1 

R51,004 D 

H51,006 1 

ADD.H51,l01 A) 
H51.101 2) 

H51.102 1 

H51,103 1 

H51,104 3 

H51.105 1 

ADD,H51,106 A) 
H51,106 1) 

H51.107 1 

H51,108 1 

H51, 109 2 

H51. ll0 l 

ADD.R51,lll A) 
H51.lll 1) 

Group Cleaning Plan 

Elevator Service 

Ordering and 
of Building 
Supplies 

Stocking 
Service 

Display of Flags 

Window Shades. 

Building Cleaning 
Schedule (Procedures 
and Materials) 

Cleaning Materials 
Identification and 
Application 

Sweeping - General 

Sweeping - Damp 

Dusting 

Floor 'ilaxing 

Floor Mopping 

Floor Scrubbing 

Maintenance of Lino
leum 

Maintenance of Marble, 
Terrazzo, Traver
tine, Hard Composi
tion and Ha.rd Tile 
Floors 

Maintenance of Rubber 
Floors 
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BELL SYSTEM PRACTICES 
Buildings 
General 

SUBJECT 

A 

Acoustical Treatment - Noise 
Reduction 

Advisory and Inspection Services 
by Marsh and McLennan, Fire 
and Safety 

Air Conditioning Systems -
Cooling Towers 

Air Conditioning Systems -
Reciprocating Refrigeration 
Compressors for 

Air Dryers - Operation and 
Adjustment: 

KS-16432, List 1 
KS-16523, List 1 

Air Dryers - Replacement Parts 
and Procedures: 

KS-16432, List 1 
KS-16523, List 1 

Air Filter Cell for Unit Ventilators 
Air Navigation Obstruction -

Marking and Lighting for Radio 
Relay Towers and Buildings 

Alphabetical Index for B.S.P.'s 
Antenna Supporting Structures, 

Maintenance of 
Antislip Floor Finish - Non-wax 

Type, Application of 
Apparatus, Fire Protection, 

Routine Inspection and 
Maintenance 

Apparatus, Fire Protective, 
Distribution of 

Application of Antislip Floor 
Finish - Non-wax Type 

Application and Use - Fire 
Protection Practices 

Architect's Survey 
Areas 
Arrangements for Stairways 

SECTION H 10.001 
Issue 2, February 1959 

AT&TCo Standard 

ALPHABETICAL INDEX 

DIVISIONS HlO, H20, 

H30, H40, AND HSO 

SECTION 
NUMBER SUBJECT 

Asbestos Gloves 
Atmospheric Environment for 

H32.354 Telephone Equipment Space -
General Considerations and 

H40.010 Heat Release Data 

and 
H44.015 B 

(H34.281 
(H51.373 

Basement Spaces, Ventilation of (H34.282 
(H51.376 Bell Operating Company Practices, 

Plan for 
Bell System Practices -

Alphabetical Index 
H51.330 Bell System Practices -
H51.332 Checking List, Divisions HlO, 

H20, H30 and H40 
Bell System Practices -

H51.331 Checking List, Division H50 
H51.333 Bell System Practices -
H51.313 General Outline 
H34.311 Bell System Practices - Plan for 

Bell System Practices - Scope and 
Arrangement of 

Hl0.001 Belts - V, Installation and 
H54.320 Maintenance of 

H51.102 Boiler Rooms - Ventilation 

Boilers, Hot Water Heating, Relief 
(H44.210 Valves for 
(H54.610 Boilers - Hot Water Supply, Relief 

Valves for 
(H43.010 Boilers - Low Pressure Steam, 
(H54.601 Safety Valves for 
H51.102 Boilers - Steam Heating, Operating 

Bronze Building Signs, 
H40.010 Maintenance of Exterior 

Building Classifications by Types 
H21.215 of Construction 
H12.120 Building Cleaning, Table of 
H32.610 Procedures and Materials 

SECTION 
NUMBER 

H43.150 
(H34.271 
(H51.355 

(H34.284 
(H51.353 
Hl0.103 

Hl0.001 

Hl0.010 

Hl0.050 

Hl0.003 

Hl0.102 
Hl0.101 

H51.395 

(H34.284 
(H51.353 
(H34.291 
(H51.336 
(H34.292 
(H51.337 
(H34.290 
(H51.321 
H51.303 
H51.146 

H30.101 

H51.101 
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' SECTION HI0.001 

SECTION SECTION 
SUBJECT NUMBER SUBJECT NUMBER 

Building Maintenance Inspection - Checking Routine - Garages and (H20.222 
Exterior and Grounds H54.310 Garage Work-Centers - Project (H50.015 
Interior H54.311 Planning and Design 

Building Mechanical Equipment - H51.350 Chimneys, Smokestacks, Flues and H41.260 
Scheduling Routing Maintenance Vents 

Building Planning - General H20.200 Classification of Buildings by Types H30.101 
I Considerations of Construction 

Building Project Planning and H20.220 Cleaning, Building, Table of H51.101 I 
Design, Checking Routine Procedures and Materials II 

Building Service Supplies, Ordering H50.007 Cleaning Hard Floors H51.110 
and Stocking of Cleaning of Liquid Soap Valves H51.121 

Building Service Work, Estimating H50.008 Cleaning Plan, Group H50.001 
and Scheduling of Cleaning and Polishing Wood and H51.124 

Building Signs, Bronze, H51.146 Metal Furniture 
Maintenance of Cleaning and Protecting Resilient H51.109 

Building Sites for Central Offices, H21.111 Floor Coverings 
Selection of Closets, House Service, Pl um bing H34.150 

B,uildings; Equipment, Ceiling H20.121 Fixtures in 
Heights for Cloths, Drop, Treatment for H40.201 

Buildings - Telephone, Design (H20.111 Flameproofing 
Loads for (H50.011 (H34.284 

Burners, Oil, Low Water Cutoff (H34.293 Coal Storage Vaults - Ventilation 
(H51.353 

Controls for (H51.322 Color Coding of Piping H34.050 
Column Designation H20.101 
Columns, Identification of H20.101 c Column Spacing in Equipment H22.101 
Rooms 

Cable Holes, Main Frame, Core H36.149 Compressor-Dehydrator - H51.340 
Method of Forming for KS-14155, List 1 and 

(H36.148 Dehydrator - KS-14155, List 2 
Cable Openings 

(H54.302 Compressor-Dehydrator - H51.341 

Cable Slots (H36.148 KS-14155, List 1 and 

(H54.302 Dehydrator - KS-14155, List 2, 
Cable Vaults - Cable Entrances, H36.163 Piece-Part Data and Replacement 

Details of Vault Construction, Procedures 

and Steel Work of Cable Racks Compressor-Dehydrator - H51.344 
Cable Vaults, Ventilation and (H34.284 KS-16321, List 1 and 

Explosion Protection (H51.353 Dehydrator - KS-16321, List 2 
Carbon Dioxide Type Fire (H43.140 Compressor-Dehydrator - H51.345 
Extinguishers (H54.605 KS-16321, List 1 and • Care of Lawns and Shrubbery H51.505 Dehydrator - KS-16321, List 2, 

Ceiling Heights for Equipment H20.121 Replacement Parts and t 
Buildings Procedures 

Central Offices, Selection of H21.111 Compressors, Reciprocating (H34.282 
Building Sites for Refrigeration, for Air (H51.376 

Checking List, Divisions HlO, H20, Hl0.010 Conditioning Systems 
H30 and H40 Concrete Floors, Hardening and H53.105 

Checking List - Division H50 Hl0.050 Dustproofing 
Checking Routine - Building H20.220 Construction, Building H30.101 
Project Planning and Design Classifications by Type of 
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SUBJECT 

Construction, Fire Protection 
during 

Construction - Interior, to 
Restrict Spread of Fire 

Controls, Low Water Cutoff for 
Oil Burners 

Cooling Towers 

Core Method of Forming Main 
Frame Cable Holes 

Corrosion - Protection for Steel 
Structural Members and 
Reinforcement 

SECTION 
NUMBER 

(H41.040 
(H53.110 
(H41.230 
(H54.345 
(H34.293 
(H51.322 
(H34.281 
(H51.373 
H36.149 

H41.103 

Cubical Contents 
(Hl2.110 

(Addendum Hl2.110 

D 

Damp Cloth Method - Sweeping, 
Dustless 

-Dusting 
(Floor 
Reach) 

Dehydrators : 
KS-14155, List 2 and 
Compressor-Dehydrator -
KS-14155, List 1 
KS-16001 
KS-16153 
KS-16321, List 2 and Compressor
Dehydrator - KS-16321, List 1 
KS-16468 

Dehydrators and Associated 
Waveguide Alarms: 

KS-16001 
Dehydrators - Replacement 
Parts and Procedures: 

KS-14155, List 2 and Compressor
Dehydrator - KS-14155, List 1 
KS-16001 
KS-16153 
KS-16321, List 2 and Compressor
Dehydrator - KS-16321, List 1 
KS-16468 

Design of Equipment Rooms, 
Column Spacing 

H51.104.1 

H51.105.l 

H51.340 

H51.342 
H51.348 
H51.344 

H51.360 

H51.346 

H51.341 

H51.343 
H51.347 
H51.345 

H51.361 
H22.101 

SECTION Hl 0.001 

SUBJECT 

Design and Installation of Window 
Cleaners' Safety Belt Anchors 

Design Loads for Telephone 
Buildings 

Design of Masonry Walls 
Design of Parapet Walls 
Design and Planning, Building 

Project, Checking Routine for 
Design and Project Planning, 
Garages and Garage Work
Centers, Checking Routine for 

Designation, Column 
Dilution of Liquid Toilet Soap 

(Including Cleaning of Soap 
Valves) 

Dispensers, Soap 
Distribution of Fire Protective 
Apparatus 

Dusting (Floor Reach) - Damp 
Cloth 
Method 

SECTION 
NUMBER 

H32.770 

(H20.111 
(H50.0ll 
H32.334 
H32.335 
H20.220 

(H20.222 
(H50.015 

H20.101 
H51.121 

H34.114 
(H43.010 
(H54.601 
H51.105.l 

- Treated H51.105.2 
Cloth 
Method -
Laundered 
Type 

Dusting (Floor Reach) -
Treated Cloth Method -
Disposable Type 

Dustproofing and Hardening 
Concrete Floors 

E 

Egress, Means of - Inspection and 
Testing 

Elevator Service 
Engine Rooms - Ventilation 

Engines, Internal Combustion 
Equipment Buildings, Ceiling 
Heights for 

Equipment Rooms - Column 
Spacing 

Estimating and Scheduling Building 
Service Work 

Evaporative Condensers 

H51.105.3 

H53.105 

(H44.130 
(H54.405 
H50.005 

(H34.284 
(H51.353 
H42.210 
H20.121 

H22.101 

H50.008 

(H34.280 
(H51.372 
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SECTION HJ0.001 

SECTION SECTION 
SUBJECT NUMBER SUBJECT NUMBER 

Exits, Fire, Inspection and (H44.130 Fire Protection for Private Branch H40.040 
Testing of (H54.405 Exchange, Teletypewriter 

Exposure Fires, Protection Against 
(H41.215 Switching System, Nonportable 
(H54.341 Video Equipment, and Large 

Exterior Walls of Masonry- H32.334 Building Noncentral Office 
Moisture Penetration Power Plant Installations 

Exterior Walls - Selection of Stone H32.323 Fire Protective Apparatus, (H43.010 • Extermination, Insect - General H51.128 Distribution of (H54.601 
-Roaches H51.129 Fire Report Routine H40.010 • 
-Bed Bugs H51.130 

Fire Shutters (H41.215 
-In Switch- H51.131 (H54.341 

boards Fire Shutters, Inspection and H54.330 
Extinguishers, Fire- Water Type H43.110 Testing of 

-Soda Acid (H43.120 Fireproofing of Structural Steel H41.103 
Type (H54.603 Fire and Safety Inspection and H44.015 

-Foam Type H43.130 Advisory Services Rendered by 
-Carbon (H43.140 Marsh and McLennan 

Dioxide (H54.605 Fires, Exposure, Protection (H41.215 
Type Against (H54.341 

Fires, Interior Construction to (H41.230 

F Restrict Spread of (H54.345 
Fixtures, Plumbing, in Toilet H34.150 

Fans, Ventilating, Inspection and H51.317 Rooms and House Service Closets 
Maintenance of Fixtures - Toilet Room, Number H24.520 

Filter, Air, Cell for Unit H51.313 Required in 
Ventilators Fixtures, Toilet Room - Spacing of H24.510 

Fire Escapes, Inspection and (H44.130 Flameproofing Treatment for H40.201 
Testing of (H54.405 Fabric Drop Cloths 

Fire Extinguishers - Water Type H43.110 Flat Roof Grading H32.405 
-Soda Acid (H43.120 Floor Covering, Resilient, Cleaning H51.109 

Type (H54.603 and Protecting 
-Foam Type H43.130 Floor Coverings H32.378 
-Carbon (H43.140 Floor Finish, Antislip - Non-wax H51.102 

Dioxide (H54.605 Type, Application of 
Type Floor Maintenance - Garage H51.114 

Fire Hose H43.210 Floor Mopping and Scrubbing H51.107 
Fire Prevention Practices for H40.055 Floor Waxing H51.106 
Refinishing Motor Vehicles Floors, Concrete, Hardening and H53.105 

Fire Preventive and Protective H42.210 Dustproofing 
Measures - Internal Combustion Floors, Hard, Cleaning H51.110 . 
Engines Floors, Measurement of Slip H51.119 t 

Fire Protection Apparatus Routine (H44.210 Resistance of Resilient Floors -
Inspection and Maintenance (H54.610 Principles and Evaluation ' • 

Fire Protection During (H41.040 Flues H41.260 
Construction (H53.110 Fluorescent Lighting Fixtures, H51.398 

Fire Protection - Heating (H42.110 KS-15673 for Frame and Aisle 
Equipment (H51.375 Lighting - Piece-Part Data and 

Fire Protection - Kitchen H42.120 Replacement Procedures 
Cooking Equipment Fluorescent Units, Day-Brite, for H51.397 

Fire Protection Practices - H40.010 Frame and Aisle Lighting, Replace-
Application and Use ment Parts and Procedures for 
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SECTION H 10.001 

SECTION SECTION 

SUBJECT NUMBER SUBJECT NUMBER 

Foam Type Fire Extinguishers H43.130 Index, Alphabetical, for B.S.P.'s Hl0.001 
Frame and Aisle Lighting, Day- H51.397 Insect Extermination - General H51.128 
Brite Fluorescent Units, -Roaches H51.129 
Replacement Parts and -Bed Bugs H51.130 
Procedures for -In Switch- H51.131 

Frame and Aisle Lighting - H51.398 boards 

t 
Piece-Part Data and Replacement Inspection, House Service H54.201 
Procedures for Fluorescent Inspection, Building Maintenance 
Lighting Fixtures, KS-15673 - Exterior and Grounds H54.310 

0 
Fundamental Principles of Water H51.370 - Interior H54.311 

Conditioning Inspection and Advisory Services, H44.015 
Furniture, Cleaning and Polishing H51.124 Fire and Safety, by Marsh and 

Wood and Metal McLennan 

G 
Inspection and Maintenance - {H44.210 
Fire Protection Apparatus (H54.610 

Garage Floor Maintenance H51.114 Inspection and Maintenance of H51.317 
Garages and Garage Work-Centers, (H20.222 Ventilating Fans 

Checking Routine, Project (H50.015 Inspection and Testing of Fire H54.330 
Planning and Design Shutters 

Gas Meter Compartments - (H34.284 Inspection and Testing Gas Piping H54.340 
Ventilation (H51.353 Inspection and Testing - Means (H44.130 

Gas Piping, Inspection and Testing H54.340 of Egress (H54.405 
General Outline Hl0.003 Installation and Maintenance of H51.395 
Gloves, Asbestos H43.150 V-Belts 
Grading of Flat Roof H32.405 Interior Construction to Restrict {H41.230 
Group Cleaning Plan H50.001 Spread of Fire (H54.345 
Guarding Moving Parts of H36.115 Interior Finish of Rooms in Central H32.378 

Machines Office Buildings 
Guards, Machine H36.115 Interior - Painting, Switching H53.104 

H 
Equipment Protection 

Internal Combustion Engines H42.210 
Hardening and Dustproofing H53.105 

Concrete Floors 
J (H34.284 

Heater Rooms, Ventilation of (H51.353 Janitors' Closets (Service Sink H24.402 
Heating Equipment - Fire (H42.110 Rooms) 

Protection (H51.375 K 
Heating Systems, Hot Water H51.302 
Heating Systems - Operating H51.303 Kitchen Cooking Equipment, H42.120 

Steam Heating Boilers Ventilation of, Fire Protection 

Hose, Fire H43.210 

' Hot Water Heating Systems H51.302 L 

Hot Water Heaters, Tankless, (H34.191 Ladders, Step - Use and Care H51.201 
n Relief Valves for (H51.339 Lawns and Shrubbery, Care of H51.505 

Hot Water Storage Tanks, (H34.190 Lighting and Marking, Air H34.311 
Relief Valves for (H51.338 Navigation Obstruction for Radio 

House Service Inspection H54.201 Relay Towers and Buildings 
Lighting - Piece-Part Data and H51.397 

Replacement Procedures, 
Identification of Columns H20.101 Day-Brite Fluorescent Units 
Identification of Piping H34.050 for Frame and Aisle Lighting 
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SECTION H l 0.001 

SECTION SECTION 
SUBJECT NUMBER SUBJECT NUMBER 

Lighting - Piece-Part Data and H51.398 Operating Steam Heating Boilers H51.303 
Replacement Procedures Ordering and Stocking of Building H50.007 
KS-15673 Fluorescent Lighting Service Supplies 
Fixtures, Frame and Aisle Lighting Outline, General, for B.S.P.'s Hl0.003 

List, Checking, Divisions HlO, Hl0.010 
H20, H30 and H40 p 

List, Checking - Division H50 Hl0.050 • 
Loads, Design 

(H20.lll Painting - Interior - Switching H53.104 
(H50.0ll Equipment Protection 0 

Low Water Cutoff Controls for (H34.293 Painted Walls - Washing H51.117 
Oil Burners (H51.322 Panelboards, Safety Type H34.321 

M Parapet Walls H32.335 
Piece-Part Data and Replacement H51.341 

Machines, Guarding Moving Parts H36.115 Procedures, Compressor-
Maintenance Inspections, H54.310 Dehydrator KS-14155, List 1 

Building Exterior and and and Dehydrator KS-14155, List 2 
Grounds Interior H54.311 Piece-Part Data and Replacement H51.397 

Maintenance of Antenna H54.320 Procedures - Day-Brite 
Supporting Structures Fluorescent Units for Frame and 

Maintenance of Exterior Bronze H51.146 Aisle Lighting 
Building Signs Piece-Part Data and Replacement H51.398 

Maintenance, of Building Mechanical H51.350 Procedures KS-15673 Fluorescent 
Equipment, Scheduling Routine Lighting Fixtures Frame and 

Maintenance of Window Shades H51.126 Aisle Lighting 
Marble and Tile Walls - Washing H51.118 Piping - Exposed and Concealed H34.106 
Marsh and McLennan, Fire and H44.015 Piping, Gas - H54.340 
Safety Inspection and Advisory Inspecting and Testing 
Services Rendered by Piping - Identification H34.050 

Masonry, Exterior Walls, Moisture H32.334 Plan for Bell Operating Hl0.103 
Penetration Company Practices 

Masonry Walls, Design of H32.334 Plan for System Issued Practices Hl0.102 
Means of Egress - Inspection and (H44.130 Planning and Construction of H32.610 
Testing (H54.405 Stairways 

Mechanical Equipment, Building - H51.350 Planning and Design, Building H20.220 
Scheduling Routine Maintel}ance Project, Checking Routine for 

Moisture Penetration of Masonry H32.334 Planning and Design, Garages and (H20.222 
Walls Garage Work-Centers, Checking (H50.015 

Mopping and Scrubbing, Floor H51.107 Routine for 
Motor Vehicles, Refinishing, Fire H40.055 Planning, Building - H20.200 
Prevention Practices for General Considerations 

N 
Planning, Column Spacing in H22.101 • Equipment Rooms 

Noise Reduction H32.354 Plot Plan, Survey for H21.215 .. 
0 

Plumbing Fixtures - Number H24.520 
Required in Toilet Rooms 

Oil Burners - Low Water (H34.293 Plumbing Fixtures - Toilet Rooms H34.150 
Cut-Off Controls for (H51.322 and House Service Closets 

Oil Tank Enclosures - (H34.284 Plumbing Fixtures - Toilet Room, H24.510 
Ventilation (H51.353 Spacing of 

Openings, Cable (H36.148 
Power Rooms - Ventilation (H34.284 

(H54.302 (H51.353 
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SECTION H 10.001 

SECTION SECTION 

SUBJECT NUMBER SUBJECT NUMBER 

Practices - Alphabetical Index Hl0.001 Replacement Parts and Procedures H51.343 

Practices - Bell Operating Company, Hl0.103 KS-16001 Dehydrator 

Plan for Replacement Parts and H51.345 

Practices, Bell System - Hl0.003 Procedures - Compressor-

General Outline Dehydrator, KS-16321, List 1 

Practices - Checking List, Hl0.010 and Dehydrator, KS-16321, List 2 

• Divisions HlO, H20, H30, and H40 Replacement Parts and Procedures H51.347 

Practices - Checking List, Hl0.050 KS-16153 Dehydrator 

• Division H50 Replacement Parts and Procedures H51.361 

Practices - Fire Protection, H40.010 KS-16468 Dehydrator 

Application and Use Replacement Procedures and H51.397 

Practices - Scope and Hl0.101 Piece-Part Data for Day-Brite 

Arrangement of Fluorescent Units for Frame 

Practices - System Issued, Hl0.102 and Aisle Lighting 

Plan for Reports, Fire, Submission of H40.010 

Protection Against Exposure (H41.215 Requirements for Stairways H32.610 

Fires (H54.341 Resilient Floor Coverings, H51.109 

Protection, Fire, During H41.040 Cleaning and Protecting 

Construction Resilient Floors, Measurement of H51.119 

Protection for Steel Structural H41.103 Slip Resistance - Principles 

Members and Reinforcement and Evaluation 
Roofs, Flat-Grading H32.405 
Rooms - Equipment, Co.lumn H22.101 

R Spacing in 

Radio Relay Towers and H34.311 
Rooms - House Service Closets, H34.150 

Buildings, Air Navigation 
Pl um bing Fixtures in 

Obstruction Marking and Rooms - Heater, Ventilation of 
(H34.284 

Lighting for 
(H51.353 

Reciprocating Refrigeration (H34.282 
Rooms - In Central Office H32.378 

Buildings, Interior Finish of 
Compressors for Air Conditioning (H51.376 Rooms - Service Sink, General H24.402 
Systems Rooms - Toilet, Plumbing H34.150 

Refinishing Motor Vehicles H40.055 Fixtures in 
Refrigeration Compressors, (H34.282 Rooms - Toilet - Fixture H24.510 
Reciprocating - for Air (H51.376 Spacings 
Conditioning Systems Rooms - Toilet - General H24.501 

Refrigeration Systems, (H34.280 Rooms - Toilet - Number of H24.520 
Evaporative Condensers (H51.372 Fixtures Required 

Relief Valves for Hot Water (H34.291 Routine Inspection and (H44.210 
Heating Boilers (H51.336 Maintenance of Fire (H54.610 

f Relief Valves - for Hot Water (H34.292 Protection Apparatus 
Supply Boilers (H51.337 Routine Maintenance of Building H51.350 

• Relief Valves - for Hot Water (H34.190 Mechanical Equipment -
Storage Tanks (H51.338 Scheduling 

Relief Valves - for Tankless Hot (H34.191 
Water Heaters (H51.339 s 

Replacement Parts and Procedures H51.331 Safety Type Service Switchboards H34.321 
Air Dryer KS-16432, List 1 and Panelboards 

Replacement Parts and Procedures H51.333 Safety Valves for Low Pressure (H34.290 
Air Dryer KS-16523, List 1 Steam Boilers (H51.321 
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SECTION Hl0.001 

SECTION SECTION 
SUBJECT NUMBER SUBJECT NUMBER 

Scheduling and Estimating H50.008 Surveys H21.215 
Building Service Work Sweeping - General H51.103 

Scheduling Routine Maintenance H51.350 - Dustless - Damp H51.104.l 
of Building Mechanical Equipment Cloth 

Scope and Arrangement of Bell Hl0.101 Method 
System Practices - Dustless - Treated H51.104.2 • Selection of Building Sites for H21.111 Cloth 
Central Offices Method-

' Selection of Stone for Exterior H32.323 Laundered • 
Wall Treatment Type 

Service, Elevator H50.005 Sweeping- Dustless - Treated H51.104.3 
Service Sink Rooms, General H24.402 Cloth Method, Disposable Type 
Shades, Window, Ordering and H51.006 Switchboards - Insect H51.131 
Installing Extermination 

Shades, Window - Maintenance of H51.126 Switchboards, Service, H34.321 
Shrubbery and Lawns, Care of H51.505 Safety Type 

(H41.215 System Issued Practices, Hl0.102 
Shutters, Fire 

(H54.341 Plan for 

Signs - Maintenance of Exterior H51.146 T 
Bronze Building Signs 

Sink Rooms, Service - General H24.402 Table of Building Cleaning H51.101 
Site Plan, Survey for H21.215 Procedures and Materials 
Sites, Building, Selection of H21.111 (H43.160 

(H36.148 Tarpaulins 
(H54.333 Slots, Cable 

(H54.302 Tile and Marble Walls - Washing H51.118 
Smokestacks H41.260 Toilet Room Fixture Spacings H24.510 
Soap Dispensing Systems H34.114 Toilet Rooms - General H24.501 
Soap, Liquid Toilet, Dilution of H51.121 Toilet Rooms and House Service H34.150 
Soap, Valves, Cleaning of H51.121 Closets, Plumbing Fixtures 
Soda-Acid Type Fire (H43.120 Toilet Rooms, Number of Fixtures H24.520 

Extinguishers (H54.603 Required in 
Soldering Equipment and H42.140 Towers, Radio Relay - and H34.311 

Wax Pots Buildings, Air Navigation 
Spacing, Columns in Equipment H22.101 Obstruction Marking and 
Rooms Lighting for 

Spacings, Toilet Room Fixture H24.510 Transformer Vaults, Ventilation (H34.284 
Stairway Planning and Construction H32.610 and Explosion Protection (H51.353 
Stairways, Exterior, Inspection (H44.130 Treated Cloth Method - H51.104.2 
and Testing of (H54.405 Sweeping, Dustless I 

Standpipe and Hose Systems H43.210 Treated Cloth Method - Dusting, H51.105.:S ' 
Steel, Structural, Fireproofing of H41.103 (Floor Reach) Disposable Type ! 

• Steel, Structural, Protection H41.103 Treated Cloth Method - Dusting H51.105.2 
Against Corrosion (Floor Reach) - Laundered Type 

Stepladder - Use and Care H51.201 Treated Cloth Method - Sweeping, H51.104.3 
Stone, Selection of, for Exterior H32.323 Dustless, Disposable Type 
Wall Treatment Treatment for Flameproofing H40.201 

Supplies - Building Service, H50.007 Fabric Drop Cloths 
Ordering and Stocking of Treatment, Water, Fundamental H51.370 

Survey Information H21.215 Principles of 
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t 
r 

SUBJECT 

u 

SECTION 
NUMBER 

Unit Costs - Computation of Areas Hl2.120 
Unit Costs - Computation of (Hl2.110 

Volume (Addendum H12.110 
Unit Ventilators, Air Filter H51.313 

Cell for 

v 

V-Belts, Installation and 
Maintenance of 

Valves, Relief - for Hot Water 
Heating Boilers 

Valves, Relief - for Hot Water 
Supply Boilers 

Valves, Relief - for Hot Water 
Tanks 

Valves, Relief - for Tankless 
Hot Water Heaters 

Valves, Safety, for Low Pressure 
Steam Boilers 

Valves, Soap Cleaning of 
Vents 

Ventilation - Basement Spaces 

Ventilating Fans, Inspection and 
Maintenance of 

Ventilation of Kitchen Cooking 
Equipment - Fire Protection 

Ventilators, Unit, Air Filter 
Cell for 

H51.395 

(H34.291 
(H51.336 
(H34.292 
(H51.337 
(H34.190 
(H51.338 
(H34.191 
(H51.339 
(H34.290 
(H51.321 
H51.121 
H41.260 

(H34.284 
(H51.353 
H51.317 

H42.120 

H51.313 

Volume (Hl2.110 
(Addendum H12.110 

SECTION H 10.001 

SUBJECT 

w 
Wall Treatment, Exterior, Selection 

of Stone 
Wall Washing - Painted 
Wall Washing - Marble and Tile 
Walls, Exterior, Masonry 
Walls - Parapet 
Washing - Painted Walls 
Washing - Marble and Tile Walls 
Water Conditioning, Fundamental 

Principles of 
Water Heaters, Hot Tankless -

Relief Valves 
Water, Hot- Heating Systems 
Water Storage Tanks, Hot

Relief Valves 
Water Supply Boilers, Hot -

Relief Valves for 
Water Treatment - Fundamental 

Principles of 
Water Treatment- Open and 

Closed Heat Exchanger Systems 
Water Type Fire Extinguishers 
Wax Pots 
Waxing, Floor 
Window Cleaners' Safety Belt 
Anchors 

Window Shades - Maintenance of 
Window Shades - Ordering and 
Installing 

Work-Centers, Garages - Check
ing Routine - Project Planning 
and Design 

SECTION 
NUMBER 

H32.323 

H51.117 
H51.118 
H32.334 
H32.335 
H51.117 
H51.118 
H51.370 

(H34.191 
(H51.339 
H51.302 

(H34.190 
(H51.338 
(H34.292 
(H51.337 
H51.370 

(H34.260 
(H51.374 
H43.110 
H42.140 
H51.106 
H32.770 

H51.126 
H51.006 

(H20.222 
(H50.015 
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' I 

BELL SYSTEM PRACTICES 
Buildings 
General 

SECTION Hl0.003 
Issue 1, 11-1-32 

standard 

GENERAL OUTLINE 

DIVISION HlO. GENERAL 

HlO. General 

Hl0.000 Outline and Indices 

Hl0.100 Description and Plans for 
Issuing 

Hll. Administration 

Hl2. Areas, Volumes and Costs 

Hl3. Definitions 

DIVISION H20. PLANNING 

H20. General 

H21. Sites 

H22. Floor Plan Layouts 

H23. Auxiliary Equipment Rooms 

H24. service Rooms 

H25. Business and Executive Offices 

H26. Operators• ~uarters 

HZ?. Garages and warehouses 

DIVISION H30. CONSTRUCTION AND MECHANICAL 

H30. General 

H31. Excavation and Lot Treatment 

H32. Construction 

H32.000 General 

H32.100 Foundation and Footings 

H32.200 waterproofing and Damp-
proofing 

H32.300 walls, Ceilings and Columns 

H32. 400 Roofs 

H32. 500 Floors 

H32.600 stairways 

H32.700 Doors and windows 

H32.800 partitions 

H32.900 Hardware 

H34. Mechanical Plant 

H34.000 General 

H34.100 Plumbing 

H34.200 Heating and Ventilating 

H34.300 Electric Wiring and Fixtures 

H34.400 Elevators 

H36. Miscellaneous Items 

DIVISION H40. FIRE PROTECTION 

H40. General 

H41. Design and Construction 

H42. Mechanical Plant 

H43. Protective Apparatus 

H44. Instruction and Inspection 

DIVISION H50. OPERATION AND MAINTENANCE 

H50. General 

H51. Routine House Service Practices and 
Methods 

H51.000 General 

H51.l00 Building Cleaning P~agticee 

H51.200 Care of House Service Equip• 
ment and Tools 

H51.300 Operation and Maintenance ot 
Building Mechanical Plant 

H51.400 Maintenance of Furniture 

H5l.500 Care of Yards and Grounds 

H51.600 watching and Guarding 
Buildings 

H51. 700 Garages 

H52. House service Equipment, Tools, and 
Supply Items 

H52.000 General 

H52.100 Standard supply Items 

H52.200 Standard House Service 
Equipment and Tools 

H53. Repairs to Buildings, Building Equip
ment, and Grounds 

H53.000 General 

H53.100 Repairs to Buildings 

H53.200 Repairs to Building Equip-
ment 

Issued by American Telephone and Telegraph Company 
Printed in U. S. A. Pase l 
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SECTION Hl0.003 

H53:300 Repairs to Grounds 

H54. Inspections 

H54.000 General 

H54.100 Insurance 

Page 2 
2 Pages 

H54.aJO House service 

H54.300 Buildings and Grounds Condi
tion 

H54.400 Elevator 

H54.500 High Pressure Boilers and 
Other Machinery 

' 
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' 
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BELL SYSTEM PRACTICES 
Buildings 
General 

Section 
Number Issue 

CHECKING LIST 

DIVISIONS !UO, H20, H30, AND H40 

Subject 
Section 
Number Issue 

SECTION !U0.010 
Issue 13, August, 1958 

AT&TCo Standard 

Subject 

!UO. GENERAL H30. CONSTRUCTION AND MECHANICAL PLANr 

!U0.001 1 

!U0.003 1 
!U0.010* 13 

!U0.101 1 
!U0.102 3 

!U0.103 1 

Add. lll2.110 1 
!ll2.110 1 
!ll2.120 2 

H20. PLANNING 

H20.101 1 
H20.lll, 1 

H50.0ll 
H20.121* 2 

H20.200 1 

H20.220 2 

H20.222, 1 
H50.015 

H21.lll 2 

H21.215 2 

H22.101 1 

H24.4o2 1 

H24.501 3 
H24.510 2 

H24.520 3 

Alphabetical Index - Divi
sions HlO, H20, H30, H4o, 
and H50 

General Outline 
Checking List - Divisions 

HlO, H20, H30, and H4o 
Checking List - Division 

H50 
Scope and Arrangement 
Plan for System Issued 
Practices 

Plan for Bell Qperating 
Company Practices 

Volume 
Volume 
Areas 

Column Designation 
Design Loads for Telephone 

Buildings 
Ceiling Heights for Tele
phone Buildings 

Building Planning - Gen
eral Considerations 

Checking Routine - FA.lild
ing Project Planning and 
Design 

Checking Routine - Garages 
and Garage Work - Centers ... 
Project Planning and 
Design 

Selection of Building 
Sites 

Survey Information 
Sites for Central Offices 

Column Spacing in Equip
ment Rooms 

Service Sink Rooms -
General 

Toilet Rooms - General 
Toilet Room Fixture 
Spacings 

Number of Fixtures Re
quired in Toilet Rooms 

* Indicates change from last issue. 

H30.101 

H32.323 

H32.334 

H32.335 
H32.354 
H32.378(a) 

H32.405 
H32.610 

H32.770 

H34.050 
H34.lo6 

H34.114 
H34.150 

H34.190, 
H5L338 

H34.191, 
H5L339 

H34.26o!<, 
H5L374 

H34.271, 
H5L355 

H34.28o, 
H5L372 

H34.281*, 
H5L373 

H34.282*, 
H5L376 

H34. 281<, 
H5L353 

H34.29o(b), 
H5L321 

2 Building Classifications 
by Types of Construction 

l Selection of Stone for Ex
terior Wall Treatment 

2 Exterior Walls of Masonry -
Moisture Penetration 

2 Parapet Walls 
1 Noise Reduction 
2 Interior Finish of Rooms 

in Central Office 
Buildings 

1 Flat Roof Grading 
3 Stairway Planning and 

ConstruCtion 
1 Window Cleaners' Safety 

Belt Anchors 
1 Piping Identifi~ation 
1 Piping - Exposed and 

Concealed 
2 Soap Dispensing Systems 
2 Plumbing Fixtures in 

Toilet Rooms and House 
Service Closets 

l Relief Valves for Hot 
Water Storage Tanks 

1 Relief Valves for Tankless 
Hot Water Heaters 

1 Water Treatment Open and 
Closed Heat Exchanger 
Systems 

1 Atmospheric Environment 
for Telephone Equipment 
Space - General Considera
tions and Heat Release 
Data 

1 Evaporative Condensers 

1 Cooling Towers 

1 Reciprocating Rei'rigeration 
Compressors for Air 
Conditioning Systems 

2 Ventilation - Basement 
Spaces 

1 Safety Valves for I.ow 
Pressure Steam Boilers 

(a) Replaces cancelled Section H32.365, StructurRl Tj_le Treatment for Walls 
and Partitions. 

(b) Replaces cancelled Section H34.222, Safety and Relief Valves. 
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SECTION !Il0.010 

Section 
Number Issue Subject 

H30. CONSTRUCTION .AND MECHANICAL PLANT(Cont'd) 

H34.291, 
H51.336 

H34.292, 
H51.337 

H34.293, 
H51.322 

H34.3ll 

H34.321 

H36.115 

H36.148, 
H54.302 

H36.149 

H36.163 

1 Relief Valves for Hot 
Water Heating Boilers 

1 Relief Valves for Hot 
Water Supply Boilers 

1 Low Water Gut-off Controls 
for Oil Blrners 

1 Air Navigation Obstruc
tion - Marking and Light
ing for Radio Relay 
Towers and Buildings 

1 Safety Type Service 
Switchboards and Panel
boards 

1 Guarding Moving Parts of 
Machines 

2 Cable Openings 

1 Core Method of Forming 
Main Frame Cable Holes 

2 Cable Vaults - Cable En
trances, Details of Vault 
Construction, and Steel 
Work of Cable Racks 

H40. FIRE PROTECTION 

H4c.010 

H40.04c 

H4c.055 
H40.201 

H41.04c, 
H53.110 

2 Application and Use - Fire 
Protection Practices 

3 Fire Protection for Pri
vate Branch Ex.change, 
Teletypewritur Switching 
System, Nonportable Video 
Equipment, and Large 
Building Noncentral. Of
fice Power Plant Instal
lations 

1 Refinishing Motor Vehicles 
1 Treatment for Flameproof

ing - Fabric Drop Cloths 
2 Fire Protection DJ.ring 

Construction 

* Indicates change from last issue. 

Section 
Number 

H41.103 

H41.2l5(c), 
H54.341 

H41.230, 
H54.345, 

H41.26o 

H42.ll0, 
H51.375 

H42.l20 

H42.14c 

H42.210 

H43.010, 
H54.60l 

n43.uo 

H43.120, 
H54.6o3 

H43.130 

H43.14c, 
H54.605 

H43.150 
H43.160, 

H54.333 
H43.210 
H44.015 

H44.130, 
H54.4c5 

H44.210*, 
H54.610 

Issue Subject 

2 Protection for Steel 
Structural Members and 
Reinforcement 

2 Protection Against Expo
sure Fires 

1 Interior Construction to 
Restrict Speed of Fire 

2 Chimneys, Smokestacks, 
Flues and Vents 

2 Heating Equipment - Fire 
Protection 

1 Ventilation of Kitchen 
Cooking Eq_uipment - Fire 
Protection 

1 Soldering Equipment and 
Wax Pots 

4 Internal Combustion En
gines 

6 Distribution of Fire Pro
tective Apparatus 

3 Water Type Fire Eictin
guishers 

4 Soda-Acid Type Fire EK
tinguishers 

2 Foam Type Fire El<tin
guishers 

5 Carbon Dioxide Type Fire 
Extinguishers 

1 Asbestos Gloves 
5 Tarpaulins 

3 Standpipe and Hose Systems 
2 Fire and Safety Inspection 

and Advisory Services 
Rendered by Marsh and 
McLennan 

2 Means of Egress - Inspec
tion and Testing 

2 Fire Protection Apparatus -
Routine Inspection and 
Maintenance 

( C) Title Changed from nPrOtection Qf Exterior Openings II to "Protection Against 
Exposure Fires." 
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Northwestern Bell Tel. Co. Practices 
Buildings 

Add, Hl0.010 
Issue G 

General 

Section 

Hl0.001 
(Add,IIl.0.010 
(Add.Hl0.050 
Add.Hl0.103 

!110.109 

HJ2,610 
H34.901 

H40.050 
H40.070 
H40.10l 

Add,H4l.<1!0) 
Add.H5J.ll0) 

841.070 
Add.H42.110 
Add.H42.140 

(H42.250 
(IDP 917 
H42.Jl0 

Add.H42.410 
H42.410 
H43.001 

Add,H4J,010} 
Add.H54.60JJ 
Add.H43.130 

H43.901 
H44.0l0 

App.A,H44.0l0 

App.A,H44.0l0 

App.B,H44.0l0 

CHECKING LIST 
(Local Sections and Addenda) 

Divisions HlO, H20, HJO and H40 

Area and Issue 
Co. Ia. Minn. Neb. S.D, N.D. Title 

G 
G 
B 

A 

A 
A 
D 
B 

A 
A 
A 
D 

A 
D 

A 

A 
A 
E 

Di vision lilO General 

c - Plan of Administration of 11H11 Series 
- Checking List Local Sections and Addenda 
- Checking List Local Sections and Addenda 
- Plan For Bell Operating Co, Practices 

l l - Plan for Distribution of Practices, 
H Series, Neb., So, Dak. 

Division H30 Construction and Mechanical Plant 

A 

A 

A 

- Stair Steps and Walks 
- Operation of Elevators 

Division H4o, Fire Protection 

A 

A 

- Garages 
- Renting Buildings 
- Fire Prevention Measures 
- Fire Protection During Construction 

- Building Changes 
- Heating Equipment Fire Protection 
- Soldering Equipment and Wax Pots 
- Storage Facilities for Paints, Oils, Gaso-

line, Films, and Explosives 
- Power Plants 
- Electric Wiring and Equipment 
- Electric Wiring and Equipment 
- Fire Protective Apparatus and Method of 

Fighting Fires - General 
- Distribution of Fire Protection Apparatus 

- Foam Type Fire Extinguishers 
* - Fire Lines and Fire Line Equipment 

- Inspection of Telephone Company 
Properties 

- List of Telephone Co. Properties To Be 
Inspected By The Plant Department 

A - List of Telephone Co, Properties To Be 
Inspected By The Plant Department, Minn. 
Area, Northern Division 

A - List of Telephone Co. Properties To Be 
Inspected By The Plant Department, Minn. 
Area, Southern Division 

* Not Applicable in Minnesota Area 
Page l 
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Northwestern Bell Tel. Co. Practices 
Buildings 

Add, Hl0.010 
Issue G 

General 

Section 

App.B,H44.0l0 

App.C,ff44,010 

App.D,H/i4.0l0 

Add.H44.0l5 

App.A,H44.0l5 

App,B,H44.0l5 

App.C,H44.0l5 

App,D,H/i4.0l5 

App.E,H44.0l5 

CHECKING LIST 
(Local Sections and Addenda) 

Divisions HlO, H20, H30 and H40 

Area and Issue 
Co, Ia, Minn, Neb, S.D, N,D. Title 

-
c 

c 

Division Hl~o. Fire Protection Cont'd 

A 

A 

c 

c 

c 

A List of Telephone Co. Properties To Be 
Inspected By The Plant Department 

- List of Telephone Co, Properties To Be 
Inspected By The Plant Department 

- List of Telephone Co, Properties To Be 
Inspected By The Plant Department 

- Fire and Safety Inspection and Advisory 
Services Rendered by Marsh & McLennan 

- List of Locations To Be Inspected By 
Marsh and McLennan - State of Minn. 

C List of Locations To Be Inspected By 
Marsh and McLennan - State of No, Dak, 

- List of Locations To Be Inspected By 
Marsh and McLennan - State of Iowa 

- List of Locations To Be Inspected By 
Marsh and McLennan - State of Nebr. 

- List of Locations To Be Inspected By 
Marsh and McLennan - State of So. Dak, 

Page 2 
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Ji1ELL SYSTEM PRACTICES 
Buildings 

SEC: TI ON HlO. 050 
Issue 91 August, 1958 

AT&TCo Standard General 

Section 
Number Issue 

H50. GENERAL 

H50.001 1 
H50.005 1 
H50.007 2 

*H50.008 1 

H50.0ll 1 
H50.015 1 

CHECKING LIST 

DIVISION H50 
OPERATION AND MAINTENANCE 

oroup Cleaning Plan 
Elevator Service 
Ordering and Stocking of Building 
Service Supplies 

Estimating and Scheduling Building 
Service Work 

Design Loads for Telephone Buildings 
Checking Routine - Garages and Garage 
Work-Centers Project Planning and Design 

Section 
Number Issue 

*H51.341 

*H51.}42 
*H51.343 

*H5l,344 

*H51.345 

§ubject 

l Piece-Part Data and Replacement Proce-
dures - Compressor-Dehydrator KS-14155, 
List 1 and Dehydrator KS-14155, List 2 

1-D KS-16001 Dehydrator 
2 Replacement Parts and Procedures -

KS-16001 Dehydrator 
1 Compressor-Dehydrator - KS-16321, List 1 

ana. Dehydrator - KS-16321, List 2 
1 Replacement Parts and Procedures - Com

pressor-Dehydrator, KS-16321, List 1 
Dehydrator, KS-16321, List 2 

HSl. ROUTINE HOUSE SERVICE PRACTICES AND METHODS 

*H51.346 

*H51._347 

*H51.348 
:t:H51.350 

2 KS-16001 Dehydrator and Associated Wave
guide Alarms 

1 Replacement Parts and Procedures -
KS-16153 Dehydrator 

H51.0o6 
H51.101 

H51.102 

H51.103 
*H51.lo4.l 
*H51.1o4.2 

*H51-.l04.3 

*H51.105.l 

*H51.105.2 

*H51.105.3 

H51.1C6 
rl'.)1.107 
H51.109 

H.51.110 
*H51.ll4 

H51.117 
fl5l.ll8 
H51.119 

H51.121 

H51.124 

B51.126 
B51.146 

H51.201 
. H51.302 

H51-303 
H51-313 

:t:R51.317 

H51.32l 

H51-322 

*H5l.330 
*H51.33l 

H51.3J6 

H51.337 

H51-.338 

H51.339 

*H51.340 

3 
4 

2 

2 
5 
2 

2 

2 

2 

2 

3 
4 
4 

2 
1 
4 
3 
1 

3 

l 

Window Sha.des - Ordering and Installing 
Table of Building Cleaning Procedures 

and Materials 
Application of Anti-slip Floor Finish 

Non-wax Type 
Sweeping - General 
sweeping, Dustless - Damp Cloth Method 
Sweeping, Dustless Treated Cloth Method 
Laundered Type 

Sweeping, Dustless Treated Cloth Method 
Disposable Type 

Dusting (Floor Reach) - Damp Cloth 
Method 

Dusting {Floor Reach) - Treated Cloth 
Method - Laundered Type 

Dusting (Floor Reach) - Treated Cloth 
Method - Disposable Type 

Floor Waxing 
Floor Mopping and Scrubbing 
Cleaning and Protecting Resilient Floor 

Coverings 
Cleaning Hard Floors 
Garage Floor Maintenance 
Wall Washing - Painted 
Wall Washing - Marble and Tile 
Measurement of Slip Resistance of 
Resilient Floors - Principles and 
Evaluation 

Dilution of Li~uid Toilet Soap 
(Including Cleaning of Soap Valves) 

Cleaning and Polishing Wood and Metal 
Furniture 

2 Maintenance of Window Shades 
1 Maintenance of Exterior Bronze Building 

Signs 
2 stepladders - Use and Care 
l Hot Water Heating Systems 
l Operating Steam Heating Boilers 
2 Air Filter Cell for Unit Ventilators 
l Inspection and Maintenance of Ventilating 

Fan• 
l Safety Valves for Low Pressure Steam 

Boilers 
1 Low Water Cut-off Controls for Oil 

Burners 
l Air Dryer - KS-164 32, List l 
l Replacement Parts and Procedures Air 

Dryer KS-16432, List l 
l Relief Valves for Hot Water Heating 

Boilers 
l Relief Valves for Hot Water SU.pply 

Boilers 
l Relief Valves for Hot Water Storage 

TMk 
l Relief Valves for Tank.less Hot Water 

Heaters 
2-D Compressor-Dehydrator - KS-14155 1 List l 

and Dehydrator - KS-14155, List 2 

ll51.353 
H51.355 

*H51.360 
H51.370 

*H51.372 
*H51. 3'73 
*H5l.374 

H51.375 
*H51. 376 

>H51. 395 
*851.397 

*H51.398 

l KS-16153 Dehydrator 
l Building Mechanical £quipment 

Scheduling Routine Maintenance 
2 Ventilation - Basement Spaces 
1 Atmospheric Environment for Telephone 

Space - General Considerations and 
Heat Release Data 

1-D KS-16468 Dehydrator 
1 Fundamental Principles of Water 

Conditioning 
l Evapora.ti ve Condensers 
1 Cooling Towers 
1 Water Treatment - Open and Closed Heat 

Exchanger Systems 
2 Heating Equipment - Fire Protection 
1 Reciprocating Refrigeration Compressors 

for Air Conditioning Systems 
1 Installation and Maintenance of V-Belts 
3 Piece-Fart Data and Replacement Proce

dures - Day-Brite Fluorescent Units -
for Frame and Aisle Lighting 

1 Piece-Part Data and Replacement Proce
dures - KS-15673 Fluorescent Lighting 
Fixtures - Frame and Aisle Lighting 

1 Care of Lawns and Shrubbery 

853. REPAIRS TO BUILDINGS. BUILDING EQUIPMENT, AND GROUNDS 

I153.1o4 

H53-105 

l 

l 

I153.llO 2 

fl54. INSPECTIONS 

H54.201 2 
H54.302 2 

:t:H54.310 1 

*H54.311 1 

*H54.320 1 

•H54.330 l 
H54.333 5 

:t:H54.34o l 
H54.341 2 
H54.345 l 

H54.405 2 
lJ54.601 6 

H54.603 4 
H54.605 5 
*B54.610 2 

Painting - Interior - Switching 
Equipment Protection 

Hardening and Dustproofing Concrete 
Floors 

Fire Protection During Construction 

House Service Inspection 
Cable Openings 
Building Maintenance Inspections 

Exterior and Grounds 
Building Maintenance Inspection -
Interior 

Maintenance of Antenna-Supporting 
Structures 

Inspection and Testing of Fire Shutters 
Tarpaulins 
Inspecting and Testing Gas Piping 
Protection Against Exposure Fires 
Interior Construction to Restrict 

Spread of Fire 
Means of Egress - InspectioP and Testing 
Distribution of Fire Protective 

Apparatus 
Soda-Acid Type Fire Extinguishers 
Carbon Dioxide Type Fire Extinguishers 
Fire Protection Apparatus-Routine 

Inspection and Maintenance 

*Indicates c~e from last issue. 
* Ind1cate6 "Provisional" Section. 
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Northwestern Bell Tel. Co. Practices' 
Buildings 

Add. Hl0.050 
Issue F 

General 

Section 

H50.901 

H~l.004 
Add. H!il,303 

H5l.308 

(H!il.698 
~!DP 912 
Sec. 1 
~H!il,699 

iDP 912 
(Sec, 2 
H51.903 
H5l,900 

H51.900 
H!il,906 
H51,909 
H!il,913 

H!il,914 
H!il,915 

H!il,916 

H!il.917 

H!il.918 

Add. H!il.918 

H!il,919 

H!il.920 

H5l.921 

H51.922 

H51.923 

QIECKING LIST 
(Local Sections & Addenda) 

DIVISION H!iO 

Area and Issue 
Co. la. Minn. Neb, S.D, N,D, 

Division H!iO General 

- A Heating Plant Operation 

Division H51 - Routine House Service Practices and Methods 

E - Display of Flags 
A Operating Steam Heating Boilers 

" Operation of Automaticall) Controlled 
Electric Heaters (C.D.O. 

c Building Admittance and Service Pro-
tection Practices Where Watchmen are 
not Provided 

c Building Admittance and Service Pro-
tection Practices Where Lobby Attend-
ants or Watchmen are Provided - A ... Electric Fans 

A Operation and Maintenance of the Bird 
Oil Burner - South Sioux City, Nebr. 

A Con ... rvation of Fuel 
A Standard Battery Room Finishes 

B Disposal of Discarded Fluorescent Lamps 
A Operation and Maintenance, Dunham 

Differential Heating Plants 

" Iron Fireman Stokers 
A Campbell Forced Warm Air System - Council 

Bluffs Garage 
A Dunham Differential Heating System -

Davenport, Iowa 
A Operation and Maintenance of Heating and 

Ventilating System - Fort Dodge, Iowa 
A Operation and Maintenance of Heating and 

Ventilating System - Dubuque, Iowa 
A Operation and Maintenance of Heating and 

Ventilating System - Dubuque, Iowa 
A Operation and Maintenance of Heating and 

Ventilating System - Red Oak, Iowa 
A Operation and Maintenance of Heating and 

ventilating System - Cedar Rapids, Iowa 
A Operation and Maintenance of Heating and 

Ventilating System - Oskaloosa, Iowa 
A Operation and Maintenance of Heating and 

Ventilating System - Muscatine, Iowa 
A Maintenance of Heating and Ventilating 

System - Carroll, Iowa 
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Northwestern Bell Tel. Co. Practices 
Buildings 

Add, Hl0.050 
Issue F 

General 

Section 

H51.924 

H51.925 

H51.926 

H51.927 

H51.928 

H51.929 

H51.930 

H5l.94l 

H5l.944 

H51.950.l 

H5l.988.6 

H5l.989.l 

H51.989.2 
H51.989.3 
H51.989.4 

to 
H51.989.9 
H51.990.l 

H51.990.2 

H51.990.3 

H5l.990.4 

CHECKING LIST 
(Local Sections and Addenda) 

DTVlSlctl H50 

Area and Issue Title 
eo. Ia. Minn. Neb. S.D. N.D. 

A Maintenance of Heating and Ventilating 
System - Sioux City, Iowa - A - - Maintenance of Heating, Ventilation, and 
Cooling System - Estherville, Iowa - B Maintenance of Heating, .Ventilation, and 
Cooling System - Clinton, Iowa - A - - Operation and Maintenance of Heating, 
Cooling and Ventilating System - Algona, 
Iowa - A - - Operation and Maintenance of Heating, 
Cooling and Ventilating System - Marion, 
Iowa - A - Operation and Maintenance of Heating, 
and Ventilating System, Ft. Dodge, Iowa 

A - Heating, Cooling and Ventilating Systems, 
Charles City, Iowa 

A Instructions for Maintenance of Roller 
Beds - A Electrically Operated Refrigerator& and 
Water Coolers 

A - - Heating and Ventilating System - Iowa 
Falls, Iowa - - - A - Operation and Maintenance of Heating, 
Cooling and Air Handling System -
43rd Ave. Building, Omaha - A - Heating, Ventilating and Air Conditioning 
Systems, Omaha Headquarters Building, 
loth, 11th, 13th, 14th and 15th Floors. 
General Description. - A - Same as above - Operation 

A Same as above - Maintenance 
Reserved for OM Headquarters Building 

Use 
incluaive 

A - General Practice Covering Scope of Heat-
ing, Cooling, and Ventilating Practices 
- Sioux Falls, South Dakota 

A - Operating and Maintenance of Heating 
System - Sioux Falls, s. D. 

A - Operating and Maintenance of Cooling 
System - Sioux Falls, s. D. 

A - Operation and Maintenance of Pent House 
Heating, Cooling, and Ventilating Unit 

- Sioux Falls 1 s. D. 
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Northwestern Bell Tel. Co. Practices 
Buildings 

Add. Hlo.ooo 
Issue F 

General 

Section 
eo. 

H5l.990.5 

H5l.990.6 .. 
H5l.990.7 

H5l.990.8 -H5l.990.9 -
H51.991.l 

H5l.991.2 

H51.991.3 

H5l.991.4 

H51.991.5 -
H51.99l.6 

H5l.991.7 
H51.991.8 
H51.991.9 
H51.992.l 
H51.993.l -
H51.993.2 

H51.994.l 

H51.995.l 

H51.995.2 

H51.995.3 

H5l.995.4 

H51.995.5 

CHECKING LIST 
(Local Sections & Addenda) 

DIVISION H50 

Area and Issue !.ill! 
Ia. Minn. Neb. S.D. N.D. 

.. - A - Operation and Maintenance of Basement 
Heating, Cooling, and Ventilating Units 

-) 
1 & 2 - Sioux Falls, s. D. -- - - -) Reserved for Future Sioux Falls Practices 

) - =~ - A - The Air Conditioning System, WA-GL-RE, 
Omaha - A - The Ventilation & Air Distributing 
System - WA-GL•RE, Omaha - A - The Pneumatic System of Automatic 
Controls - WA-GL•RE, Omaha 

A - The Humidification System - WA-GL·R~, 
Omaha - A - The Heating System - WA-GL-RE, Omaha 

A - The Cooling and Dehumidification Sy1t11111 
- WA-GL-RE, Omaha 

A -) - A -) Reserved for Future Omaha, Walnut, 
A -) Glendale Practices 
B - Operation of Heating System - Norfolk - A - Madison, s. o., Telephone Exchange Bldg. 

Heating and Ventilating System 
A - Madison, s. D. Telephone Exchange Bldg. 

Maintenance of Heating & Ventilating 
Equipment 

A - Watertown, s. D. Telephone Exchange Bldg. 
Operation and Maintenance of Heating 
and Ventilating Equipment - A - General Description of Building Air 
Conditioning System - Omaha • Pleasant 

A - Bldg. 
Operation of the Oil Fired Hot Water 
Boiler and Gas Fired Steam Boiler -
Omaha - Pleasant Bldg. 

A - Operation of the Mechanical Refrigeration 
Equipment - Omaha - Pleasant Bldg. 

A - Operation of the Forced Air System and 
Forced Hot Water System - Omaha-Pleasant 
Bldg. 

A - Maintenance of Heating, Cooling and 
Ventilating Equipment - Omaha - Pleasant 
Bldg. 
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Northweatern Bell Tel. co. Practice• 
Building 

Add, HlO.a>O 
Issue F 

General 

CllECIClNG LISf 
(Local Sections & Addenda) 

DIVISIClf H50 

Section Arpt and Iuue 
Co. Ia. Minn. Neb. S.D, N.D, 

(H51,995.6 
to 

(H51.9~.9, Inclulive 
"51.996.1 

(H51.996o2 
to 

(H51.996.9, Incluaive 
"51,997.1 -
"51.997.2 -
H5l.997.4 - -
H5l.997,5 - -

r51.997.3 and 
H51.99T.6 to 
H51.997.9 Incluai'le 

-

-

-

Reaerved for Future Omaha - Pleasant 
practices 

A - Operating and Maintenance, Heating, and 
Ventilating Equip1119nt - Chadron 

Reser'led for Future CJladron Practice• 

A - General Description of Building Air 

A 

A 

A 

Conditioning System - Grand Ialand, 
Nebr. 

- Operating of Gas Fired Steaa Boller -
Grand laland, Nebr. 

- Operating of Forced Air Sy1t• -
Grand Ialand, Nebr. 

- Maintenance and Operation of Air Condi
tioning EquiJ)9nt - Grand Ialand, Nebr. 

Re1erved for Future Grand Island 
Practice a 

(OJnaha - Orchard - Heating Syet11111 - Operation 
and Maintenance) 

H51.999.l 

H51.999.2 

H51.999.3 

H51.999.5 

(H51.999.6 to 
(H51.999.9 Incluaive 

-

A 

A 

A 

A 

A 

General Description of Heating, Cooling 
and Ventilating System - Omaha - Orchard 

- Operation of the Oil Fired Hot Water 
Boiler and Gas Fired Steam Boiler • 
Omaha - Orchard 

- Operation of Mechanical Refrigeration 
Equipment - Omaha - Orchard 

- Operation of Forced Air and Forced Hot 
Water Equipment - Omaha - Orchard 

- Maintenance of Heating, Cooling, and 
Ventilating Equipment - Omaha - Orchard 

Reserved for Future Omaha - Orchard 
Practices 

Diyision H53, Repair& to Buildings. Building !gpt, & Grds. 

H53.101 
H53.190 
H53.190 
H53,901 
H53,9<%> 

• A 

• A 
A 

A 

A 

A - Building C.¥lking 
- Building Painting 
- Painting 
- Maintenance of Rolscreens 
- Repair of Sanitary Napkin Dispenaera 
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Northwestern Bell Tel. Co. Practices 
Buildings 

Add. Hl0.050 
Issue F 

General 

Section 

H544310 

App.A,H54o3l0 
Add.H!:'>4.320) 

.-G25.300) 
Add.H!:'>4.3ll 

App.AtH54.340 

CHECKING usr 
(Local Sections & Addenda) 

DIVISI<l' H50 

Area and Issue 
eo. Ia. Minn. Nib. S.D. N.D. 

B -
- A 
A -
- B -

- A 

-
-

- Building Maintenance, Inspection and 
Repair•• Exterior and Interior 

• Securing Contracts 
- Maintenance of Antenna Supporting 

Structures 
- Building Maintenance, Inspection and 

Repairs. Exterior 
• List of Locations For Inspection of 

Gas Piping, Minnesota Area 
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Northwestern Bell Tel, Co. Practices 
Buildings 

Add, Hl0.050 
Issue G 

General 

Section 

H)0.901 

H)l,004 
(H)l.698 
(IDP 912 
(Sec. 1 
(H)l.699 
(IDP 912 
(Sec. 2 
H)l.903 
H)l,905 

H)l.90) 
H)l.906 
H)l.909 
H)l,913 

H)l.915 

H)l.916 

H)l.917 

H)l.918 

Add.H51.918 

H)l.919 

H51.920 

H)l.921 

ll51.922 

H)l.923 

CHECKING LIST 
(Local Sections & Addenda) 

DIVISION H)O 

Area and Issue 
Co. Ia. Minn. Neb. S.D. N,D, Title 

Division H50 General 

A A - Heating Plant Operation 

Division H51 - Routine House Service Practices and Methods 

F 
c 

c 

A 
A 

A 
A 

B 
A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

- Display of Flags 
- Building Admittance and Service Pro-

tection Practices Where Watchmen are 
not Provided 

- Building Admittance and Service Pro
tection Practice.s Where Lobby Attend
ants or Watchmen are Provided 

- Electric Fans 
- Operation and Maintenance of the Bird 

Oil Burner - South Sioux City, Nebr, 
- Conservation of Fuel 
- Standard Battery Room Finishes 
- Disposal of Discarded Fluorescent Lamps 
- Operation and Maintenance, Dunham 

Differential Heating Plants 
- Campbell Forced Warm Air System - Council 

Bluffs Garage 
- Dunham Differential Heating System -

Davenport, Iowa 
- Operation and Maintenance of Heating and 

Jentilating System - Fort Dodge, Iowa 
- Operation and Maintenance of Heating and 

Ventilating System - Dubuque, Iowa 
- Operation and Maintenance of Heating and 

Ventilating System - Dubuque, Iowa 
- Operation and Maintenance of Heating and 

Ventilating System - Red Oak, Iowa 
- Operation and Maintenance of Heating and 

Ventilating System - Cedar Rapids, Iowa 
- Operation and Maintenance of Heating and 

Ventilating System - Oskaloosa, Iowa 
- Operation and Maintenance of Heating and 

Ventilating System - Muscatine, Iowa 
- Maintenance of Heating and Ventilating 

System - Carroll, Iowa 
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Nortln~estern Bell Tel. Co. Practices 
Buildings 

Add. Hl0.050 
Issue G 

General 

Section Co. 

H51.92h 

H51. 925 

HS'!. 926 

Ht)l. 927 

Ht)l. 928 

H51.930.1 -
H51. 931.1 -
H51.9J2.l 

H51.9JJ.l 

H51.9Jh.l 

H51.9J5.l -

H51.936.l -
H51.937.1 

H51.9J8.l 

H51.939.l 

H5l.9J.iO.l 

H51.9u2.l 

H5L943.l -

Area 

CHECKING LIST 
(Local Sections and Addenda) 

DIVISION H50 

and Issue 
Ia. Minn. Neb. S.D. N.D. 1'ltle 

A 

A 

B 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

- Maintenance of Heating and Ventilating 
System - Sioux City, Iowa 

- Maintenance of Heating, Ventilation, and 
Cooling System - Estherville, Iowa 

- Maintenance of Heating, Ventilation, and 
Cooling System - Clinton, Iowa 

- Operation and Maintenance of Heating, 
Cooling and Ventilating System - Algona, 
Iowa 

- Operation and Maintenance of Heating, 
Cooling and Ventilating System - Marion, 
Iowa 

- Heating, Cooling and Ventilating Systems, 
Charles City, Iowa 

- Heating, Cooling and Ventilating System, 
Hampton, Iowa 

- Heating, Cooling and Ventilating System, 
Vinton, Iowa 

- Heating, Cooling and Ventilating System, 
Independence, Iowa 

- Heating, Cooling and Ventilating System, 
Webster City, Iowa 

- Heating, Cooling and Ventilating System, 
Cherokee, Iowa 

- Heating and Ventilating System, Waverly 
Air Force Station 

- Heating, Cooling and Air Conditioning 
System, Ft. Madison, Iowa 

- Heating, Cooling and Ventilating System, 
Sheldon, Iowa 

- Heating, Cooling and Ventilating System, 
Storm Lake, Iowa 

- Heating, Cooling and Ventilating System, 
Monticello, Iowa 

- Operation and Maintenance, Heating, 
Cooling and Ventilating System, Boone, 
Iowa 

- Operation and Maintenance, Heating, 
Cooling and Ventilating System, Anamosa, 
Iowa 
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Northwestern !Jell Tel. Co. Practices 
Buildi.ngs 
General 

Add. Hl0.050 
Issue G 

CHECKING LIST 
(Local Sections and Addenda) 

DIVISION H50 

Area and Issue 
Section Co. Ia. Minn. Neb. S.D. N.D. Title --------

HS1.945.1 -
HSl.946.1 -
H51.947.1 -
H51.948.l -
HSl.949.l -
H51.950.l -
H51,988.l -
HSl.988.6 

l151.989.1 

H51.989.2 
H51.989.3 
H51.989,4 -

to 

A 

A 

A 

A 

A 

A 

HSl.989.1 inclusive 
H51.990.l -

HSl.990.2 

H51.990.3 

HSl.990.4 -

H51.990,6 
1151.990,7 
H51.990.B 
H51.990.9 -
H51.991.l 
H)l,991.2 

A 

A 

A 

A 
A 
A 

A 
A 

A 

A 

A 

A 

A 

- Operating and Maintenance, Heating and 
Cooling Ventilating System, Browning 
Exchange, Des Moines, Iowa 

- Operating and Maintenance, Heating, 
Cooling and Ventilating System, Lake 
Manawa Bldg,, Council Bluffs, Iowa 

- Operating and Maintenance, Heating, 
Cooling and Ventilating System, Perry, 
Iowa 

- Heating, Cooling, Ventilating System, 
Waukon, Iowa 

- Operation and Maintenance of Mecha.nica.l 
and Electrical Systems, Telephone Ex
change Building, Decorah, Iowa 

- Heating and Ventilating System - Iowa 
Falls, Iowa 

- Maintenance of Heating, Ventilating, 
Cooling and Sewage Disposal - TerTace 
Building, Omaha1 Nebraska 

- Operation and Maintenance of Heating, 
Cooling and Air Handling System -
43rd Ave. Building, Omaha 

- Heating, Ventilating and Air Conditioning 
Systems, Omaha Headquarters Building, 
10th, 11th, 13th, 14th and 15th Floors. 
General Description. 

- Same as above - Operation 
- Same as above - Maintenance 
- Reserved for OM Headquarters Building 

Use 

- General Practice Covering Scope of Heat
ing, Cooling, and Ventilating Practices 
- Sioux Falls, South Dakota 

- Operating and Haintenance of Heating 
System - Sioux Falls, S. D. 

- Op~rating and Mai. ntenance of Cooling 
System - Sioux Falls, S. D. 

- Operation and Maintenance of Pent House 
Heating, Cooling, and Ventilating Unit 
- Sioux Falls, S. D. 

- Operation and Haintenance of Basement 
Heating, Cooling, and Ventilating Units 
1 & 2 - Sioux Falls, s. D, 

~~ Reserved for Future Sioux Falls Practices 

- TheAir ConditioningSystem, WA-GL-RE, Onaha 
The Ventilation & Air Distributing System 
WA-GL-RE, Omaha 
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Northwestern Bell Tel. Co. Practices 
Buildings 
General 

Add. HlO.OSO 
Issue G 

CHECKING IJST 
{Local Sections & Addenda) 

DIVISION H50 

Area and Issue 
Section Co. Ia. Minn. Neb. S.D. N.D. Title 

HSl.991.3 

HSl.991.4 -

ns1.991.s -
HSl.991.6 

H51.991.7 
H51.991.8 
HSl.991.9 -
HSl.992.l -
HSl.993.l -

H51.993.2 

HSl.995.3 

HSl.995.4 -

(HSl.995.6 
to 

(HSl.995.9,Inclusive 
HSl.996.1 -

(H51.996.2 
to 

(H51.996.9, Inclusive 
HSl.997.1 -

A 

A 

A 
A 

A 
A 
A 
B 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

- The Pneumatic System of Automatic 
Controls - WA-GL-RE, Omaha 

- The Humidification System - WA-GL-RE, 
Omaha 

- The Heating System - WA-GL-RE, Omaha 
- The Cooling and Dehumidification System 

- WA-GL-RE, Omaha 
-) 
-) Reserved for Future Omaha, Walnut, 
-) Glendale Practices 
- Operation of Heating System - Norfolk 
- Madison, s. D., Telephone Exchange Bldg. 

Heating and Ventilating System 
- Madison, S, D. Telephone Exchange Bldg. 

Maintenance of Heating & Ventilating 
Equipment 

- Watertown, S. D. Telephone Exchange Bldg. 
Operation and Maintenance of Heating 
and Ventilating Equipment 

- General Description of Building Air 
Conditioning System - Omaha - Pleasant 
Bldg. 

- Operation of the Oil Fired Hot Water 
Boiler and Gas Fired Steam Boiler -
Omaha - Pleasant Bldg. 

- Operation of the Mechanical Refrigeration 
Equipment - Omaha - Pleasant Bldg. 

- Operation of the !<'arced Air System and 
Forced Hot Water System - Omaha-Pleasant 
Bldg. 

- Maintenance of Heating, Cooling and 
Ventilating Equipment - Omaha - Pleasant 
Bldg. 

Reserved for Future Omaha - Pleasant 
Practices 

- Operating and .Maintenance, Heating, and 
Ventilating Equipment - Chadron 

Reserved for Future Chardron Practices 

- General Description of Building Air 
Conditioning System - Grand Island 
Nebr. 

- Operating of Gas Fired Steam Boiler -
Grani Island, Nebr. 
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NorthWestern Bell Tel. Co. Practices 
Buildings 

Add. Hl0.050 
Issue G 

General 

CHECKING LIST 
(Local Sections & Addenda) 

DIVISION H50 

Area and Issue 
Section co. Ia. Minn. Neb. s.n. N.D. Title 

H51.997.4 - ~ 

H51.997.5 -

(H51.997.3 and 
(H51.997.6 to 
(H51,997,9 Inclusive 
H51.99B.o -

A 

A 

A 

- Operating of Forced Air System -
Grand Island, Nebr. 

- Maintenance and Operation of Air Condi
tioning Equipment - Grand Island, Nebr. 

Reserved for Future Grand Island 
Practices 

- Operations and Maintenance, Alliance, 
Nebr. Building· 

(Omaha - Orchard - Heating System - Operation 
and Maintenance) 

H5l.999•1 -
H51.999.2 -

H51.999,3 -
H51.999,4 

H51.999,5 -
(H51.999.6 to 
(H51.999,9 Inclusive 

A 

A 

A 

A 

A 

- General Description of Heating, Cooling 
and Ventilating System - Omaha - Orchard 

- Operation of the Oil Fired Hot Water 
Boiler and Gas Fired Steam Boiler -
Omaha - Orchard 

- Operation of Mechanical Refrigeration 
Equipment - Omaha - Orchard 

- Operation of Forced Air and Forced Hot 
Water Equipment - Omaha - Orchard 

- Maintenance of Heating, Cooling, and 
Ventilating Equipment - Omaha - Orchard 

Reserved for Future Omaha - Orchard 
Practices 

Division HS3, Repairs to Buildings, Building Eqpt, & Grds. 

H53.101 -Add.H53.ll0 B 
H53.901 A 
H53.905 A 

Add.H5h. 310) B 
Add.H54.3ll) 

App.A,H54.310 ·A 
Add.H54.320) A 

AG25.300) 
Add.H54.3ll B 

App.A,H54.340. A 

Add.H54.601) A 
Add.H43.010) 

H54.901 A 

A A 

-
- Building Caulking 
- Fire Protection during Construction 
- Maintenance of Rolscreens 
- Repair of Sanitary Napkin Dispensers 
- Building Maintenance, Exterior and 

Interior Inspection and Repairs 
- Securing Contracts 
- Maintenance of Antenna Supporting 

Structures 
- Building Maintenance, Inspection and 

Repairs, Exterior 
- List of Locations For Inspection of 

Gas Piping, Minnesota Area 
- Distribution of Fire Protection Apparatus 

- Handling of New Buildings, Additions, 
Building Turnover and Building Repairs 

Page 5 
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BELL SYSTEM PRACTICES 
Buildings 
General 

SECTION Hl0.101 
Issue l, 11-1-32 

standard 

SCOPE AND ARRANGEMENT 

l. GENERAL 

1.01 This section covers 
rangemen t of the 

"Bell System Practices 
prepared. 

the scope and ar
plan under which 

Buildings• are 

1.02 Bell System Practices Buildings 
provide information for use in locat

ing, planning, and constructing buildings 
for Bell System use and for the proper 
operation and maintenance of these build
ings. 

1.03 These practices are prepared for the 
use of engineers of the Associated 

Companies and their architects in planning 
the construction of telephone buildings and 
to serve as a working manual for the forces 
on the job who are directly responsible for 
the operation and maintenance work after 
the building is completed. 

1.04 The plan under which the practices 
are made available to the field pro

vides uniform and definitely located infor
mation for use throughout the System. and 
the effective application of standard prac
tices will aid materially in providing sat
isfactory buildings properly maintained on 
an economical basis. 

1.05 With the flexible arrangement employed 
the sections may be selected and 

bound so as best to meet the requirements 
for general reference. supervisory. or for 
specific maintenance purposes. Only such 
sections as apply for a particular type of 
work need be issued to the forces doing 
this work. 

2. SCOPE 

2.01 Bell System Practices Buildings 
are divided at present into five 

major divisions and, if found necessary. 
other divisions will be added later. Each 
division, in turn, is further divided into 
subdivisions far the purpose of grouping 
sections together with respect to their 
character, the types of mechanical plant 
which they cover. or other classifications. 

2.02 The titles of the five major divi
sions are shown below and defined in 

the paragraphs following: 

Di vision HlO. General 

Division H20. Planning 

Division H30. Construction and Me
. chanical Plant 

Division H40. Fire Protection 

Division H50. Operation and Mainte
nance 

Division HlO. General 

2.03 This division covers the scope and 
arrangement, plan for issuing, in

dices, and other items of a general nature. 
It also provides for including instructions 
required 1or administering the practices 
and the building work generally. 

Division H20. Planning 

2,04 This division includes those sections 
which describe the general layout and 

arrangement of central offices and other 
telephone buildings. These sections are 
issued by the American Telephone and Tele
graph Company to replace similar information 
which has been available in the form of 
circular letters and notes. Other sec ti one 
in this division, covering. for example. 
certain equipment for operators 1 quarters 
llQd business offices, are prepared and is
sued by the local company. 

Division H30. Construction and Mechanical 
pi ant 

2.05 This division includes sections which 
give information on i terns of construc

tion and recommendations regarding quanti
ties and types of mechanical plant which 
have been found desirable for telephone 
buildings. With the exception of certain 
general subjects and such specific items as 
lighting of operating rooms, etc., these 
practices are prepared and issued by the 
local company. 

Division H40. Fire Protection 

2.06 This division includes sections cov-
ering the general practice to follow 

in designing telephone buildings for suit
able fire protection, together with the 
equipment for combating fires when encount
ered. General precautions covering instruc
tions to employees and periodic inspection 
to eliminate possible hazards are also in
cluded. These practices are issued by the 
American Telephone and Telegraph Company 
and replace the preliminary pates covering 
"Fire Preventive and Protective Practices. 11 

Division H50. Operation and Maintenance 

2.07 This division covers the detailed 
methods and equipment for properly 

operating and maintaining telephone build
ings and grounds. These practices are is
sued by the American Telephone and Tele
graph Company. 

Copyright, 1932, by American Telephone and Telegraph Company 
Printed in U. S. A. Page 1 
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SECTION Hl0.101 

3. INDEXING 

3.01 The indexing arrangement provides for 
an alphabetical index and checking 

lists. 

3.0Z The alphabetical index furnishes a 
complete record of the sections that 

have been issued prior to the date of the 
index and it is intended for use in locat
ing detailed information. 

3.03 The checking lists which are arranged 
numerically provide information as to 

the sections current as of the date of the 
checking list, together with the latest is
sue numbers. The lists are intended to be 
used for verifying that any section or set 
of practices is up-to-date. 

Page Z 
Z Pages 

4. NUMBERING 

4.01 The numbering scheme provides an in-
dividual number for each section. A 

five-digit scheme is used which permits the 
assignment of different section numbers up 
to 100,000 sections. Each section designa
tion is composed of the letter prefix "H" 
and five digits. The first two digits are 
separated from the last three by a decimal 
point to facilitate reading and also to 
divide the subdivision number, indicated by 
the first two digits, from the detailed 
section number. 

4.0Z The letter prefix "H" has been as-
signed to all sections of Bell System 

Practices - Buildings to distinguish them 
from other series of practices an.d to facil
itate ordering and stocking arrangements. 
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BELL SYSTEM PRACTICES 
Buildings 
General 

SECTION Hl0,102 
Issue 3, April, 1952 

AT&TCo Standard 

PLAN FOR SYSTEM ISSUED PRACTICES 

1, 

1.01 

GENERAL 

This section covers the plan for System 
issued 11 Bell System Practices - Buildings. 11 

3.03 An addendum is issued only when there is 

1.02 This section is reissued to omit the def- -, 

an urgent need in the field for infonna
tion normally covered in the Bell System Prac
tices and when the section which it modifies is 
sufficiently up to date and of such size that a 
revision is not warranted at the time. The ad
dendum should be inserted in the binder in 
front of the related section. 

inition for the rating "Provisional 
Standard" as this rating has been discontinued, 
to modify the definition for 11 Provisional, 11 and 
to cover placing 11AT&Tcon with each rating; to 
omit the use of yellow paper for It Provisional 11 

sections, and to add tke information covered 
in Part 5, "INDICATIONS OF CHANGES." 

2. ISSUE NUMBERS AND RATINGS 

2.01 Each section is assigned an issue number 
starting with 1. The issue number is 

raised each time the section is reissued and it 
is understood that the higher numbered issue 
replaces any lower numbered issue. 

3,04 When the information is to be further 
changed on a section having an addendum, 

the addendum may be reissued but the inf orma
tion contained in the earlier issue is then in
cluded in the new issue so that the section 

.....i will have but one associated addendum at a 
time. 

3.0S Each addendum carries its own issue number 
starting with Issue 1 and this therefore 

may not correspond with the issue number of the 
s~ction. However, each addendum indicates in 

-, the text the issue number of the section with 
2.02 Associated with the issue number of each which it is associated, and in the case of a 

section, one of the following ratings is reissued addendum it also indicates that the 
given:. "AT&TCo Standard, 11 11 AT&TCo Provisional." previous issue of the addendum is replaced • 

.-J When the section proper is reissued, addenda 
begin again with Issue 1. 2.03 The rating "AT&TCo StandaJ;"d" is employed 

on sections which have been fully ap
proved for general use. These sections are 
forwarded to all Bell Operating Companies. 

2.04 The rating 11 AT&TCo Provisional" is em-
ployed on sections which have not been 

fully approved because of insufficient experi
ence, or which are intended for specific trial 
in one or more locations. They may have gen
eral or limited distribution d~pending upon 
the field of use. 

3, ADDENDA 

3 .01 Addenda are used to supplement "Bell Sys
tem Practices - Buildingstt when the reis

suance of the section may not be desirable at 
the time the changed information is required. 

3.02 Addenda, in general, cover t~e following 
types of information: 

(a) Important' additions and improvements 
in the practices. 

(b) Requirements or methods for new appa
ratus, equipment or systems. 

( c) Important corrections in existing 
practices. 

3.06 Addenda are given ratings the same as for 
sections but an addendum does not neces-

41 sarily have the same rating as the section 
which it modifies. 

3.07 "Standard" addenda are forwarded to all 
Bell Operating Companies. "Provisional" 

addenda may have general or limited distribu
tion depending upon the field of use. 

._.1 4. SIZE, BINDING AND COLGR 

4.01 Sections of "Bell System Practices -
Buildings" are furnished in size 8-3/8 x 

10-7/8 inches, The binding edge is suitably 
punched to facilitate placing in the approved 
binders available for this purpose. 

4.02 White paper is used for all sections; 
pink paper is used for all addenda. 

5. DISTRIBUTION AND REPLACEMENT 

5.01 It is important that the latest issues of 
sections be used in every case and to fa

cilitate this purpose, checking lists are is
sued from time to time in order to facilitate 
the replacement of obsolete sections and to 
indicate the latest issues of current sections 

Copyright, 1952, by American Telephone and Telegraph Company 
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SECTION !U0.102 

(except that Provisional sections are not ordi
narily listed unless they are given general 
distribution). 

5 .02 "Standard" System issued sections and ad-
denda are stocked by the Western Electric 

Company. "Provisional 11 sections and addenda 
are ordinarily not stocked unless they are 
given general distribution, although there may 
be exceptions to this as indicated when the 

L,..material is issued. The plan for ordering, 
distributing, and handling the practices in the 
Bell Operating Company may vary somewhat for 
each Company and will be administered locally. 

,.. 
5.03 On orders for sections having associated 

"Standard" addenda, or 11Provisional11 ad
denda which are stocked by the Western Electric ._ 

Page 2 
2 Pages 

Company, the addenda will be supplied without 
being specifically ordered. 

6. INDICATIONS OF CHANGES 

6.01 Changed and added portions of sections 
and addenda wi·ll, when advantageous, be 

indicated by marginal arrows as shown in this 
section. The arrows will be placed in the 
margin opposite the binding edge. 

6.02 Changes will be indicated only if the 
essential meaning ~s modified, and not 

for cases where wording only has been revised 
t... or the meaning is only slightly changed. 
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BELL SYSTEM PRACTICES 
Buildings 
General 

SECT I ON HlO. 103 
Issue 1, 11-1-32 

Standard 

PLAN FOR BELL OPERATING COMPANY PRACTICES 

1. GENERAL 

1.01 This section outlines the plan for 
practices prepared by Bell Operating 

Companies in the series entitled "Bell Sys
tem Practices - Buildings." 

2. CLASSIFICATION AND NUMBERING 

2.01 It is expected that the Bell Operat-
ing Companies will issue a majority 

of the sections in Division H30. •con
struction and Mechanical Plant11 and also 
certain other required sections that come 
within the scope of building operations but 
for which no sections have been issued by 
the American Telephone and Telegraph Com
pany. Before issuing sections of the prac
tices the section numbers preferably should 
be obtained from the American Telephone and 
Telegraph Company. 

2.02 Each issue should be assigned a let-
ter rather than a number, for example. 

the first issue of a section should be 
called 11 1 ssue A, n the second 11 1 ssue B, 11 etc. 

2.03 Sections prepared by Bell Operating 
Companies should conform with the 

System issued practices, except that the 
Bell Operating Company name (or abbrevia
tion) should appear in the place ordinarily 
occupied by the rating of a System issued 
practice. This is illustrated by Fig. 1. 

3. ADDENDA 

SECTION H30.121 
Issue A, 11-1-32 

x.Tel.Co. 

Fig. 1 

3.01 The information coming within the 
classification 11Addenda,n should cov

er such changes as may be desired in Bell 
Operating Company practices when the section 
is not reissued, or such changes or depar
tures from existing System issued practices 
as may be required due to local conditions. 

3.02 Addenda should bear the same numbers 
and titles as the sections which they 

modify and should be inserted in the binder 
in front of the related sections. 

3.03 Each addendum to either a System is-
sued or locally issued practice should 

carry its own issue letter starting with 
Issue A and this, therefore, may not corres
pond with the issue letter of a locally is
sued section. Howeve~ each addendum should 

indicate in the text the issue of the sec
tion with which it is associated, and if an 
addendum replaces another addendum, this 
fact should also be indicated. 

3.04 Addenda prepared by Bell Operating 
Companies should conform with the 

System issued addenda except that the Bell 
Operating Company name (or abbreviation) 
should appear in the place ordinarily oc
cupied by the rating of the system issued 
addenda. This is illustrated by Fig. 2. 

ADDENDUM H30.121 
Issue A, 12-15-32 

x. Tel.Co. 

Fig. 2 

3.05 In case it is neceEsary to issue a 
local addendum to a system issued 

practice which already has a system issued 
addendum, the local addendum should include 
and replace the System issued addendum, so 
that not more than one addendum will be in 
force at any one time for a section. 

3.06 If a system issued addendum is re-
leased subsequent to a local addendum, 

the nature of the changes will determine if 
the local addendum should be replaced or 
reissued to incorporate the new information. 

4. SIZE. BINDING AND COLOR 

4.01 The size of page and perforations 
should be the same as for System is

sued practices. Care should be exercised 
to insure that perforations for binding are 
accurately spaced to facilitate placing in 
approved binders. 

4.02 In order to insure uniformity in the 
issuance of practices and to provide, 

through the use of different colored paper, 
a means for readily identifying the charac
ter of each section, the following color 
scheme is reconmended: 

Classification 

Sections 

Addenda 

Color of Paper 

White 

Pink 

5. DISTRIBUTION AND REPLACEMENT 

5.01 The plan for distributing new and re-
placed practices prepared by Bell 

Operating Companies will vary somewhat for 
the different companies and will be admin
istered by the companies themselves. 

Copyright, 1932, by American Telephone and Telegraph Company 
Printed in U. s. A. 
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11. ,w,. Bell 'l'wlo. ·Co. ·Practices ·. 
Buildings 
1J9neral 

A.tidenduna Hl0 •. 103 
• r Issue B 

PIAN FOR·BELL OPE!IAHNG C~ANT PRAGTICES 

l. GENERAL· 

lo'Ol This addendum supplement.a Section 
H.1.0.103, It is ie1111ed to ohuige the 
designation of eeotione · and addertda 
ieeued by: the Nort.hweetern Bell . Tel'8-
phone Comp8J17J to make changee in the 
numbering, printing, distribution, and 
filing of praoticee1 to amplif1 the ,in-
fol'lllation on the iesuamce of addenda1 
and to add a paragraph on the 1lH Of 
"Indication of Change" symbole, 

2. · CLASSIFIOATION ·AND lfUHBERING · 

· 2.03 Change to reads 

Sections prepared by the North
western Bell Telephone Compllll1' should 
confonn wi1h the S7etlll!l-il!sued prac
tices, except that the designation 
"N, w. Bell Tel, Co. Praot;ioeaP ehoUld 

.llPJ>e&r in the place ordi~il¥ occupied 
by the designation ·"Bell S71!1t8111 Prao
tioes; • If the. section does not. app~ 
t.o all .Areae ~II 1111111e of the Area or 
Areas to which it. appliee l!hou.ld appear 
:l.n the place or~ilyoc:icupied b:r t.he 
rating of aS;rst.em il!lsued section. 

2.01 Change to read1 fl 3 • ADDENDA 

Unless other aseigrunents have been 
obtained from·-tbe A. T. &·'l'. Cd~, llorth
veetern Bel1 Tel. cci.-ieaued practiciee 
shall be assigned nlllli>ere beginning 'With 
•900 :In the Subdivision of 'lftajo:t' clivilli0n 
in which they logically belong. If I!.,._ 
eH.l practices are ·te be·' iesu.ed-fnJ a' llllb
divieion relating to· one buildibg- 01' one 

... exi;hange su~ as a group of practices 
ec:rter~ng operation of' Air Conditioning 
Equipment and another for operation of 

· Heating Equipment in one building_ or . ~
change, a three-digit number in the' sub
division1d.ll be assigned and suffixed b:y 
another decimal and one or more digits 
as required for each item of equipment, 
e.g., --.912.l Operation - Refrigeration 
Equipment. - Alpha Bldg,, --.912.2 Opera
tion - Heating Equipment - Alpha Bldg. 
Sectionrumbers fCIC' Area-issued practices 
shall be obtained from the Plant Methods 
Supervisor, G.O. 

2.02 Change to read: 

Each section is assigned an aipha
betical issue designation starting with 
the letter 11A 11 • The issue letter is 
raised each time the section is re
issu.ed and it is understood that the 
~er lettered issue replaces an:r lower 
lwttered issue, i,e,, Issue B replaces 
Issue A. 

3.01 Change to reads 

Addenda llhould be iel!IU8d t.o cover 
such cha~ee as are desired in N. w. 
Bell Tel. co.Preot.iqee whe~ the ee.t;t.Olls 
are not to be reissued immediate~, or 
when changel!I or ~es fl'Oll exiBt
ing ~:rst-iseued practice• are .made 
Moessary b:y loo-1 oondit.lone. Adclien,da 
in gen&ral, ehould cover the following 
types of information: 

a. Import.ant additions and_improve
mente in the practicee. 

b. Requirement.e or procedures for new 
apparatus, equipnent ar s:retems. 

c. Import.ant changes in existing 
practices. 

An addendum should be issued on'.cy' when 
there is an urgent need in the field for 
infCIC'mation nonnal'.cy' covered in the Bell 
System Practices or N. w. Bell Tel. Co. 
Practices and when the section which it 
modifies is sufficient4" up to date and 
of such size that a revision is not 
warranted at the time. 

3.0J Change to read: 

Each addendum to either a System
issued practice or a N. w. Bell Tel. Co. 

Page l 
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practice llhOlil.d. carry its own issue 
letter starting with Issue A and this 
therefore may not correspond with the 
issue letter of the section with which 
it is associated. The issue letter is 
raised each time the addendum is re
issued and it is understood that the 
higher lettered issue replaoee:llh1 lower 
lettered issue, i.e., Issue B replaces 
Issue A. 

3~04 Chartge to read: 

·Addenda prepared by1he lforthweetem 
·Bell Tel91>hone Company llhould con.form 
with the Syetem•issU.ed addenda, except 
that the deeignation nN,W. Bell Tel:. co. 
Practices" should appear in the place 
ordinarily occupied by the designation 
"Bell Syete111 Practio &11." If the addendum 
does not apply to' all Areas the name of 
the Area or Areas to which it does apply 
l!lhould appear in the place ordinarily 
occupied by the rating of a System
issued addendum. 

!). · DISTRIBUTION AND REPLACEMENT 

Add following paragraphs: 

· S.02 It is important that· the latest 
itleue of sections be used in f!!Ve't"f case 
and aocordingq checkinglists are isaued 

· from time to time to facilitate· the re
placement of obsolete sections and1D in
dicate the latest issues of current 
sections. 

Page 2 
2 Pages 
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5.03 When a re'Yitted System ee<1tian ie 
distributedit. replaces the preTiousissue 

, of that section and any previously issued 
System addenda, but does not replace ad-

' denda issued by the Northwestern Bell 
Telephone Company unless specific infor-. 
mation to that effect is included in a 
cancellation notice or digest sheet. 

5.o4 When a If. W, Bell Tel. Co.Practice 
section is reissued it replaces the pr•
Tiously issued section and all addenda 
thereto unless infor!IUlt.i on to the con
trary· is furnished. 

5.oS Rmsed addenda replace only pre
viously is1111ed material of similar 
designation. 

5.o6 Replaced and cancelled material 
shall be pramptly remCl'Ted from all Illes. 

Add follmdng division: 

6. INDICATION OF CHANGES 

6.01 Changed and .added portions of 
sections and addenda will, when advan
tageous, be indicated by a symbol in 
:the margin away from th,e binding edge. 
The 1!)'111bol 11/I" should be used to indicate 
revisions and the SJlll}lol "II#" to in41-
cate additional text. 

6.02 Changes will be indibated only· if 
the essential meaning is modified and 
11ot far oases where the text has on'.cy 
been reworded or rearranged. 
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BELL SYSTEM PRACTICES 
Buildings 
General 

SECTION H 12.120 
Issue 3, February, 1960 

AT&TCo Standard 

AREAS 

1. GENERAL 

1.01 This section covers the definitions of build
ing areas in order to establish uniform 

methods relative to the measurement of floor 
space. 

1.02 The 'section is reissued to bring the word-., 
ing of the definitions of building areas 

contained herein in line with the wording used 
in the Outline of Procedures Relating to House 
Service Expense issued with Accounting Letter 
M-152A-2. 

}.03 Arrows are used to indicate major revi
sions of the text. 

2. GROSS AREA 

2.01 The gross area of a building is used for 
establishing administrative over-all unit 

house service and building repair expense data. 

2.02 The gross area comprises all of the area 
measured from the inside finished sur

faces of the exterior enclosing walls, including 
basements, penthouses and mezzanine floors but 
excluding attic or other similar space which has 
not been designed for use. 

2.03 In determming the gross area no deduc
tions should be made for partitions, inside 

walls, columns, elevator or other internal shafts, 
stairways, inside fire towers and smokestacks. 

2.04 The gross area in basements should in-
clude the area of cable vaults, coal stor

age rooms, enclosed ash hoists, etc, which may 
be associated with but extend beyond the foun
dation walls of the building proper and which 
are roofed over. 

2.05 Roof area, whether usable or not, en-
trances pro.iecting beyond the building 

line, outside fire escapes, outside basement stair
ways, light courts, basement window pits and 
areas outside the building walls such as open 
porches, arcades; balconies, etc, should not be 
considered as part of the gross area of a build
ing. 

+.l 

3. ASSIGNABLE OR PRODUCTIVE AREA 

3.01 Assignable or productive area comprises., 
floor space intended for occupancy includ

ing space used for auditoriums, assembly rooms, 
lounges, restaurants, cafeterias, conference 
rooms and recreational purposes. 

3.02 Assignable area should be determined by 
measuring the area within the inside fin

ished surfaces of the exterior walls or perma
nent partitions enclosing such area, with no 
deductions for columns, pilasters or tempora,ry 
partitions wholly within the area. However, 
where a boundary partition or a section of such 
a partition separates areas for which the house 
service expense is chargeable to different ac
counts and geographical areas, the measure
ment should be made to the center line of such 
partition or wall. 

3.03 The purpose of measuring to the center 
line of boundary partitions separating as

signable areas for which the house service ex
pense is chargeable to different accounts and 
geographical areas, is to keep the total assign
able area constant on a floor regardless of space 
rearrangements. 

3.04 Interior or supplementary corridors lo-
cated within assignable areas, individual 

lavatories and mezzanine floors or interior bal
conies designed for occupancy should be consid
ered as assignable areas. 

3.05 Spaces usually required for telephone op-., 
erations and related work and considered 

assignable are found under various titles. The 
following are some examples: 

Auditoriums 
Assembly Rooms 
Assignment Bureau 
Archives 
Battery Rooms 
Cable Vaults 
Cafeteria 
Classrooms 
Commercial Office 
Conference Rooms 
Dining Service Space 

© American Telephone and Telegraph Company, 1960 
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SECTION H12.120 

Dispensing Machine Room 
Emergency Engine Room 
Employment Office 
Engineering Room 
Equipment Receiving 
Equipment Rooms 
Food Storeroom 
Installation Room 
Interview Room 
Kitchen 
Local Test Room 
Locker Room 
Lounges 
Lunch Room 
Mail Room 
Maintenance Center 
Medical Quarters 
Offices 
Operating Room 
Pay Station Room 
Power Room Telephone 
Projection Room 
Quiet Room 
Recreational Rooms 
Refrigerator Area 
Restaurants 
Service Observing Room 
Smoking Room 
Storage (occupant's use only) 
Teller's Room 
Toll Test Center 
Training Rooms 
Unused equipment space which may be 

assigned temporarily for use as offices, 
corridors, etc. 

Visiting Nurse 

4. NONASSIGNABLE AREA 

4.01 Nonassignable area comprises floor space 
used in connection with operating and 

servicing the building and space not intended for 
occupancy. 

4.02 This area includes entrance, main corridor 
and hall spaces, stairways, fire towers, 

light, vent, power and other vertical shafts, all 
toilet rooms, except those associated with private 
offices, and ail space considered necessary for 
the operation of buildings. The latter includes 
space occupied by the heating plant and associ
ated fuel storage rooms, building mechanical 

Page 2 
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and electrical machinery, building supply store
rooms, building shops, service closets and j ani
tors' quarters. 

4.03 Nonassignable area is not measured but is 
derived by subtracting the sum of the as

signable areas from the total gross area of a 
building. The nonassignable area would there
fore include the thickness of the permanent par
titions enclosing main corridors, elevators, stair
ways, toilets, service closets, etc, as well as the 
equivalent floor area of elevator or other internal 
shafts. 

r 4.04 Spaces usually required to provide opera
tion and servicing of a building and con

sidered nonassignable are often found under the 
following titles: 

Boiler Rooms 
Building Mechanics Room 
Building Meter Space 
Building Telephone Terminal Room 
Building Workshop 
Coal Bins 
Corridors 
Duct Shafts 
Elevator Lobby and Shafts 
Fire Towers 
House Service Shaft 
Janitors' Closets 
Mechanical Equipment Room 
Pump Room 
Receiving Room (Building and Supplies) 
Stairwells 
Service Elevator Lobby 
Storage (Building and Supplies) 
Toilets 
Tool Room 
Transformer Vaults 
Ventilating or Air Conditioning Room 
Vestibule 

5. UNOCCUPIED AREA 

5.01 Unoccupied area comprises assignable area 
which is available for use but which has 

not been assigned for specific use, excluding un
occupied and unused basement area not equipped 
with facilities for storage purposes and not suit
able for use as office quarters from the stand
point of lighting, heating, ventilation and similar 

4structural considerations. 
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DESIGN LOADS FOR TELEPHONE BUILDINGS 
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4. SOIL AND HYDROSTATIC PRESSURES 6 

5. WIND PRESSURES . 6 

6. EARTHQUAKE LOADS 6 

1. GENERAL 

1.01 This section covers recommendation for 
assumption of floor carrying capacities in

cluding dead, live, and other loads to be used in 
the design of buildings which house various types 
of telephone equipment. It also covers design 
loads for buildings which are used in whole or in 
part for accounting, business, clerical and exec
utive offices, and for garages and stockrooms. 

1.02 Minimum design loads for buildings and 
other structures are given in local and 

state building codes, and also in other publica
tions such as American Standard Building Re
quirements, File A58.1, by the American Stand
ard Association and the National Building Code 
recommended by the National Board of Fire 
Underwriters. Telephone buildings, however, re
quire special considerations which normally are 
not specifically covered by such codes. This sec
tion outlines these special loading requirements 
together with general building design loads. 

1.03 Definitions 

(a) Dead load means the weight of all perma-
nent construction, including walls, fram

ing, roofs, permanent partitions, and stairways 
of a building. 

(b) Live load means the load imposed by the 
occupancy including telephone equipment. 

It does not include such factors as wind or 
earthquake loads. 

1.04 Buildings, and all parts thereof, are de-
signed and constructed to support safely 

all loads, including dead loads, without exceed
ing allowable stresses prescribed for the materi
als of construction in the structural members. 

1.05 When an existing building is enlarged, or 
otherwise altered, all portions thereof af

fected by such enlargement or alteration are 
strengthened, if necessary, so that all loads are 
supported safely without exceeding the proper 
allowable stresses. 

1.06 Where local and/ or State codes, rules, 
and regulations call for higher require

ments than those indicated or implied in this sec
tion, such authority takes precedence and its 
requirements are followed; where the require
ments are lower, compliance with the provisions 
of this section is recommended. 

1 .07 This section is revised to bring the live 
load recommendations up to date because 

of changes in telephone equipment and experi
ence with actual loading conditions of buildings. 
The most important changes are; 

(1) Lighter design loads for operating rooms. 

(2) The addition of design loads for electronic 
data processing machines. 

(3) Somewhat amplified notes on battery 
room loads. 

( 4) More conservative recommendations re
garding advisable reductions in live load

ing for column design. 

1.08 Marginal arrows are used to indicate a 
change in the text. 

2. DEAD LOADS 

2.01 When estimating dead loads for the pur-
poses of design, the actual weights of 

materials and construction are used. In the ab
sence of definite information, values are assumed 
which are satisfactory to the authority charged 
with the administration and enforcement of the 
local building code. 

© American Telephone and Telegraph Company, 1959 
Printed in U.S.A. Page l 
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r'2.02 Quite commonly, especially in multistory 
buildings, there are important weight con

centrations from vertical runs of building service 
items such as plumbing stacks and risers, venti
lating and air conditioning ducts, and electrical 
service feeders. These loads, permanently located 
and carried by structural members, are consid
ered as part of the dead load of the building. 

3. LIVE LOADS 

3.01 The live loads assumed for the purpose 
of design are the greatest that probably 

will be produced by the uses contemplated. They 

Corridors 
Permanent 
Temporary 

OCCUPANCY OR USE 

Electronic Data Processing Equipment 
If Raised Floor is Used 

rare considered to be uniformly distributed except 
for known heavy concentrations where the loca
tions are fixed. The following table lists the uni
form live loads that are adequate for various 
types of occupancy or use. Quite frequently, be
cause of varying occupancy, the live loading 
actually required will be different on the various 
bays of a floor. The design engineer will then 
exercise his best judgment, whether to recognize 
these differences or to design the entire floor 
uniformly for the heaviest of the expected loads 
considering uniformity of construction methods, 
over-all economy, and the uncertainties of future 

L. occupancy. 

LIVE LOADS LBS. PER SO. FT. 

Same as floor occupancy or use. 
Usually not less than 100. 

100 (4) 
70 (4) 

Card File Storage (when not over framing 
member) 200 ( 4) 

Page 2 

Card File Storage (when over framing 
member) 

Employee Quarters 
Cafeterias 
Kitchens 
Locker Rooms 
Lounges 
Toilet Rooms 

Fire Escapes 

Garages 
Cars, less than 6000 pounds gross 

vehicle weight 
Trucks 6000 to 20,000 pounds gross 

vehicle weight 
Trucks over 20,000 pounds gross 

vehicle weight 

Mechanical Plant Areas 
Air Conditioning (machine space) 
Boiler Rooms 
Elevator Machine Rooms 
Fan Rooms 
Fuel Rooms 
Incinerator Charging 

Floors 
Switchboards, Electric 

150 ( 4) 

100 (1) 
150 (2) 

60 (1) 
60 (1) 

Same as floor occupancy or use. 

100 

100 

150 

250 

200 (2) 
300 (2) 
150 (2) 
150 (2) 
400 

100 
150 (2) 
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OCCUPANCY OR USE 

Office Areas 
Accounting, General Space 
AMA and Business Machine Equipment 
Business 
Clerical 
Executive 
File Rooms 

Letters 
Cards 
Addressograph 

Public Spaces 
Stairways 

Storage 
Light 
Heavy 
Extra Heavy 

Telephone Equipment Areas 
Batteries 
Local Test Centers 
Main Distributing Frames 
Operating Rooms 
Power Equipment 
Switching and Terminal Equipment 

(Excluding Main Distributing Frames) 
Vaults 

LIVE LOADS LBS. PER SQ. FT. 

100 (1) 
100 (2) 
100 (1) 
80 (1) 
80 (1) 

80 (3) 
125 (3) 
150 (3) 

100 
100 

125 (3) 
250 (3) 
300 (3) 

175-300 
100 (1) 
175 (2) 
100 (1) 
175 (2) 

150 (2) 
250 (3) 

(2) (6) 

(5) 

Notes: (1) Use this load for permanent locations; where in future telephone 
equipment space, use appropriate equipment loading. 

(2) Use actual equipment loads if greater. 

(3) Increase when present or future use exceeds this amount. 

(4) In machine rooms housing any of the types of data processing 
machines, a design load of 100 pounds per square foot is usually 

adequate. 

Where an electronic data processing machine room is provided with 
a raised false floor to accommodate cabling and ducts, a design live load 
of 70 pounds per square foot is adequate because the raised floor distrib
utes loading to the structural slab much more uniformly than when the 
various computer cabinets or machines are placed directly on the slab. 

Areas for card storage files would be afforded complete flexibility 
by a design load of 200 pounds per square foot. If the files can be located 
close to some of the framing members, the live load on the slab may be 
reduced to 150 pounds per square foot. 

(5) The construction of the modern switchboard of less weight and 
elimination of the platform, affords the opportunity to lighten the 

live load design in operating rooms. The reduction from the former 
150 pounds to 100 pounds per square foot is thus made possible. 

Page 3 
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Notes: (6) The battery space in telephone equipment areas presents the problem 
I Cont' di of heavy concentration and is amplified by the number of central 

offices being served. Batteries currently in use range in weight from 
415 pounds to 1715 pounds and as previously mentioned presents the 
problem of concentrated loads. The placing of the lighter weight batteries 
on racks in tiers more than two high is not desirable because of the asso
ciated higher temperature range, the maintenance problem and the fact 
that their combined weights soon approximates the weight of the heavier 
batteries. The bays assigned for battery location are, as a rnle, fully 
utilized and consequently should not be designed below the most severely 
anticipated live load usage. 

3.02 Experience has shown that an assumed 
uniformly distributed live load of 175 

pounds per square foot for main distributing 
frames is normally required to safely support 
this type of loading, occupancy and use of the 

4 area. 

3.03 It will be noted that in the table in Para-
graph 3.01 the live loads indicated for caf

eterias, locker rooms, local test centers, lounges 
and office space which are in permanent locations 
are less than those required for such areas lo
cated in future equipment space. Therefore, 
economies in construction might be affected by 
taking advantage of these lower load require
ments in the design of central office buildings if 
such areas are located wherever possible in a 
side building appendage not in line with future 
equipment growth. 

3.04 Future or Temporary Loads: The uni-
form live loads of 150 and 175 pounds per 

square foot are somewhat in excess of the loads 
actually imposed by many items of equipment, 
but are believed to provide reasonable margins 
of safety with a minimum amount of special 
strengthening. Likewise, it appears inadvisable 
to provide further strength to accommodate any 
possible future increase in weights of equipment, 
temporary loads of other unforeseen develop
ments, in view of the fact that the total actual 
live loads will usually be less than these mini
mum uniformly distributed live loads. It is con
templated that in the future, the design of equip
ment and the floor plan layouts will not exceed 
these minimum loadings. 

3.0S Provisions for Movable Partitions: In 
buildings where movable partitions might 

be installed or rearranged, the specified live 
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loads in the table in Paragraph 3.01 are usually 
sufficient to care for such movable partition 
construction. 

3.06 Concentrated Loads: In the design of 
floors, consideration is given to the effects 

of known or probable concentration of load to 
which they may be subjected. Floors are de
signed to carry the noted distributed loads un
der Paragraph 3.01 or the following minimum 
concentrations, whichever may produce the 
greater stresses, and these concentrations are as
sumed to occupy areas 2-1/2 feet square and to 
be placed so as to produce maximum stresses in 
the affected members. Whenever it is necessary 
to store temporarily or permanently heavy equip
ment and supplies such as loaded cable reels etc, 
it should be spread out to avoid excessive con
centration. 

FLOOR SPACE 

rEquipment and 
Nonequipment, 
Including Corridors 

LOAD 

2000 lbs. 

Garages Maximum Wheel Load* 

Trucking Space within 
a Building Maximum Wheel Load* 

L. * Increase 50% for impact if the exact wheel 
load for the piece of the equipment is the basis 
of design. 

As indicated in Paragraphs 3.01 and 3.18, known 
concentrated loads such as equipment frames, 
motor-generator sets, storage batteries, AMA 
and business machine equipment, and similar 
loads are considered in each specific case. 
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3.07 Partial Loading: When the construction 
is such that the structural elements 

thereof act together in the nature of an elastic 
frame due to their continuity and the rigidity 
of the connections, and the live load exceeds 
150 pounds per square foot or twice the dead 
load, the effect of partial live lo:.d such as will 
produce maximum stress in any member is pro
vided for in the design. 

3.08 lm[Klct Loads: The live loads listed in 
Paragraph 3.01 may be assumed to include 

a sufficient allowance to cover the effects of ordi
nary impact. For special loads involving unusual 
impacts such as those resulting from elevators, 
vehicles, etc, provision is made by a suitable 
increase in the assumed live load. 

3.09 Weights of Telephone Equipment: The 
preceding paragraphs refer in general to 

all live loads encountered in telephone buildings. 
The average weight of installed telephone equip
ment, exclusive of occupants, temporary loads, 
etc, is based upon actual weights of the different 
items of equipment used. Detailed data with 
regard to weights, together with information 
concerning spacing of batteries, power equip
ment, switchboards, testing equipment, switch
ing and terminal equipment, and other apparatus 
are given in the Standard Floor Plan Data
Sheets issued by the Bell Telephone Labora
tories, Inc. 

Reduction of Live Loads 

3.10 Columns and Foundations: The gener-'l 
ally accepted practice of using reduced 

live loadings for the design of columns, piers, 
foundations or bearing walls in multistory build
ings is recognized and permitted by most build
ing codes. It is based on the logical assumption 
that most types of occupancy will never load all 
bays of all floors to their maximum designed 
load at the same time. Various codes use differ
ent formulas for applying the reduction to dif
ferent types of construction so it is not feasible 
to state a method of arriving at the reduced 
loads that will meet the requirements of all 
cities. 

Studies made on fully occupied telephone 
equipment buildings, however, show a much 
closer approximation of actual loads to the de
sign load in the various bays than is the case..i 

SECTION H20.111 
SECTION HS0.011 

in, say, an office building. This indicates that 'l 
load reduction for column and foundation de
signs should be rather carefully handled in 
equipment buildings and the following proce
dures are recommended: 

(1) No live load reduction in buildings of 
three stories or less. 

(2) In taller buildings the formulas of the 
local building codes may be followed ex

cept that no reduction should be below a mini
mum of 115 pounds per square foot. 

In office buildings, as contrasted with 
equipment buildings, the likelihood of under
loading in many bays should permit taking full 
advantage of the reductions permitted by local 
codes for column and foundation design. ..i 

3.11 Beams and Girders: It is suggested that 
no reduction of live loads for use in de

sign of girder members, even when allowed by 
local building codes, be applied in the design of 
telephone buildings as it appears that no ap
preciable economy is effected. 

Roof Loads 

3.12 Design loads for roofs either flat or 'l 
pitched include the dead load of the roof; 

wind or earthquake loads whichever is the 
longer; and snow loads. All of these loadings 
vary greatly in different areas and climates but 
they are all considered and loadings adopted 
that are in accord with local practice and build
ing codes. 

3.13 Roofs to be used for special purposes such 
as locations for lens and various types of 

antennas are designed for the appropriate loads . .J 

Other Live Loads 

3.14 Stairways: Inside and outside stair 
treads and landings are designed to sup

port a uniformly distributed live load of 100 
pounds per square foot or concentrated loads of 
300 pounds spaced 3 feet center to center, each 
occupying an area of 1 foot wide by the depth of 
the tread, whichever will produce the greater 
stress. A safety factor of 4 is used for inside 
stairways, and a safety factor of 6 is used for 
outside stairways on the basis that outside steel 
stairways being exposed to the elements are sub
jected to possible weakening through corrosion. 
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3.15 Accessible ceilings, scuttles, and ribs of 
skylights are designed to support a con

centrated load of 200 pounds occupying an area 
2-1/2 feet square and so placed as to produce 
maximum stresses in the affected members. 

3.16 Stairway and balcony railings, both inside 
and outside, are designed to resist a hori

zontal thrust of 50 pounds per linear foot applied 
at the top of the railing. 

Floor Load Data 

3.17 Floor plans showing the weights and gen-
eral plan dimensions of initial and future 

telephone equipment are given the architect in 
the design sfage of a new building, or of an 
addition to an existing building, in order to de
termine that the basic live loads of 150 and 
175 pounds per square foot, probably used in 
the initial planning, are adequate for the condi
tions of actual loading. 

4. SOIL AND HYDROSTATIC PRESSURES 

4.01 Pressure on Basement Walls: In the de-
sign of basement walls and similar ap

proximately vertical structures below grade, 
provision is made for the lateral pressure of 
adjacent soil. Due allowance is made for possible 
surcharge from fixed or moving loads. When a 
portion, or the whole, of the adjacent soil is 
below a free-water surface, computations are 
based on the weight of the soil diminished by 
buoyancy, plus full hydrostatic pressure. 

4.02 Uplift on Floors: In the design of base-
ment floors and similar approximately 

horizontal construction below grade, the upward 
pressure of water, if any, is taken as the full 
hydrostatic pressure applied over the entire area. 
The hydrostatic head is measured from the un
derside of the construction. 

5. WIND PRESSURES 

5.01 Buildings are designed and constructed 
to withstand horizontal pressures caused 

by wind from any direction including pressure 
by cyclones, hurricanes, or tornadoes where ap
plicable. 
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5.02 Every exterior wall is designed and con
structed to withstand such wind pressures 

acting either inward or outward. 

5.03 Roofs 

(a) The roofs of all buildings are designed 
and constructed to withstand wind pres

sures acting outward normal to the surface. 

(b) Roofs or sections of roofs with slopes 
greater than 30 degrees are designed and 

constructed to withstand wind pressures act
ing inward normal to the surface and applied 
to the windward slope only. 

(c) Overhanging eaves and cornices are de
signed and constructed to withstand out

ward wind pressures. 

( d) Adequate anchorage of the roof to walls 
and columns, and of walls and columns 

to the foundation to resist overturning, uplift, 
and sliding, is provided in all cases. 

5.04 Chimneys: Chimneys, tanks, and towers 
are designed and constructed to withstand 

wind pressures. 

5.05 Shielding and Unusual Exposures: No 
allowance is made for the shielding effect 

of other buildings. 

5.06 Stresses During Construction: Provisions 
are made for wind stress during the con

struction of a building. 

6. EARTHQUAKE LOADS 

6.01 In general, every building is designed and 
constructed to withstand some lateral 

load from any horizontal direction. 

6.02 Every building in localities where earth-
quakes of major or near major intensities 

are experienced, is designed and constructed to 
withstand a minimum lateral load from any hor
izontal direction as prescribed by local building 
codes. 

6.03 In every building having a skeleton frame, 
such frame is designed and constructed to 

• 
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withstand a certain percentage of the force 
specified for the building itself in accordance 
with local building codes, without assistance 
from any walls or floors. By skeleton frame is 
meant a framework consisting of columns, gird
ers, beams, and similar members supporting and 
transmitting all loads to foundations. 

SECTION H20. ll l 
SECTION HS0.011 

6.04 Reinforced concrete or masonry walls and 
all other permanent structural elements 

capable of providing resistance are assumed to 
act integrally with the structural frames in re
sisting the shears and movements due to the 
specified horizontal force, unless specifically de
signed and constructed to act independently . 

Page 7 
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Planning 

SECTION H20.121 
Issue 3, January, 1960 

AT&TCo Standard 

CEILING HEIGHTS FOR EQUIPMENT BUILDINGS 

1. GENERAL 

1.01 This section covers ceiling heights for new 
buildings housing local and toll central 

office equipment. 

1.02 The purpose of this section is to recom-
mend minimum ceiling clearances re

quired for telephone equipment relative to struc
tural framing, ventilating ducts, and other over
head obstructions of the building itself. These 
are for consideration in the design of equipment 
buildings with the objective of keeping such 
buildings at a minimum volume and yet sufficient 
to provide for superstructure, cabling and me
chanical air distribution associated with ventilat
ing and air conditioning systems where required. 

1.03 It is important during the building design., 
stage for the building engineers of the 

Telephone Company and the architects to work 
together and arrive at the best method to house 
equipment arrangements, cabling, floor framing, 
and means of air distribution in order to effect 
minimum building story heights. This will co
ordinate the planning necessary for an econom
ical building and eliminate the possibility of 
providing heights of stories which might not be 
effectively used. 

1.04 This section is revised and reissued to in-
clude recommended minimum ceiling 

clearances in power rooms for the efficient hous
ing of various size power plants. The adherence 
to these and other clearances recommended in 
this section will permit shorter cable runs with 
resultant less over-all cabling costs that greatly 
exceed the cost of providing modestly greater 
ceiling clearances. A review of P.E.L. 6260 Stand
ard Equipment Area Floor Plans and P.E.M. 
7132 Supplementary Building Information for 
Standard Equipment Area Floor Plans is also 
recommended. 

1.05 Arrows indicate major revisions in the 
text. 

2. BASIS OF CLEARANCE RECOMMENDATIONS 

2.01 Because the most economical types of 
structural floor systems differ in various 

areas, and because there are numerous variations 
in the size and arrangement of ventilating ducts, 
this section specifies minimum clearances under 
all obstructions that are needed to insure a 
straightforward and economical cabling job. The 
building engineer and architect can then design 
the floor system and ducts in whatever way is 
most economical, so long as none of this en
croaches on these minimum clearances. In the 
case of ducts, the clearances specified are under
stood to be free clearances under all protrusions 
of the duct structure such as flanges, bracing, 
hangers, reinforcing angles, or insulation. 

3. MINIMUM CEILING CLEARANCES FOR CENTRAL 
OFFICE EQUIPMENT 

No. 1 and No. 5 Crossbar and No. 1 Step-by-Step 
Local Equipment Rooms 

3.01 A minimum clearance of 13 ft. 0 in. under 
all obstructions is required. This is suf

ficient for 303 high protector main distributing 
frames. For 404 high protector main distributing 
frames, a clearance under all obstructions of 
15 ft. 0 in. is required. For double-sided 404 high 
protector frames and associated main distrib
uting frames, this clearance should be increased 
to 15 ft. 6 in. 

Toll Terminal Equipment Rooms 

3.02 Where the toll terminal equipment in-
cludes broadband carrier, such as "L" car

rier, it is necessary to provide a 6-in. separation 
between cable runs carrying certain classes of 
circuits. For this reason, 13 ft. 6 in. clearance is 
required under all obstructions. In toll terminal 
rooms not involving broadband carrier, it would 
be practicable to adhere to a 13 ft. 0 in. clearance. 
In view, however, of the expanding use of broad
band carrier, it is recommended that 13 ft. 6 in. 
clearance be adopted for toll terminal equipment 
rooms generally. 

@ American Telephone and Telegraph Company, 1960 
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Combined Local Dial and Toll Terminal Equipment r+ standard engines up to and including 225 kw 
Rooms capacity require 9 ft. 0 in. clearance. 

3.03 In the frequent situations where the same 
floor accommodates both local dial and 

toll terminal equipment, the toll clearances will, 
of course, govern the ceiling height. 

No. 4A Toll Crossbar Equipment Rooms 

3.04 Owing to the necessity of separating power 
cable runs from other cabling, a minimum 

clearance of 13 ft. 6 in. is required under all 
obstructions. While this clearance is adequate for 
most No. 4A toll crossbar equipment rooms, cases 
have arisen when still more clearance is required. 
These are usually installations involving large 
switchboards, where both the switchboard ca
bling and the 4A cabling feed to the same distrib
uting frame. Since the need for more than 13 ft. 
6 in. clearance is a function of both the size and 
the layout of the equipment, it is recommended 
that the building engineer check the probable 
future cabling requirements with the equipment 
and cabling engineers before settling on the 13 ft. 
6 in. clearance. 

Small Offices 

3.05 In community dial offices and in main and 
auxiliary repeater and carrier stations 

where 9 ft. 0 in. frames are used, a clearance of 
10 ft. 6 in. under all obstructions is usually ade
quate. Since many of these buildings do not re
quire duct work and many have a flat roof 
structure, this results in an actual ceiling height 
of 10 ft. 6 in. Where a limited amount of duct 
work is required, for example, in main repeater 
stations, it may frequently be possible to install 
the duct work without any increase in the ceiling 
height. The proposed layout should be checked 
with the equipment and cabling engineers. 

r+ Power Rooms 

3.06 The ceiling clearances cited for equipment 
rooms are adequate for all power rooms 

where these are located on equipment floors. 
Where power rooms are located in basements, or 
in a separate annex to an equipment building or 
in portions of floors with lower ceiling heights, 
the recommended ceiling clearances are as fol
lows: 

(a) Power plants which do not have overhead 
bus bars, e.g., lllA, 302A up to 1200 am

L+ peres capacity, 303A, 410B, 702C, etc, and all 
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(b) A 10 ft. 0 in. ceiling clearance is recom-
mended for power plants which have over

head bus bars, i.e., 302A power plants over 
1200 amperes capacity and the 350 kw stand
ard engine. 

(c) A 12 ft. 6 in. ceiling clearance is recom
mended for the 500 kw standard engine. 

( d) Engine sets larger than 500 kw have not 
been standardized, and the ceiling heights 

required for such units will be governed by 
the dimensions of the particular make and 

I+ model that is used. 

Operating Rooms and Nonequipment Spaces 

3.07 Operating rooms, lounges, test bureaus, 
assignment quarters, business offices, and 

other nonequipment areas located in an equip
ment building may be arranged in a very satis
factory manner with a finished ceiling height of 
10 ft. 0 in. Where these rooms are on equipment 
floors the ceiling height as determined by the 
equipment is normally ample to provide for the 
installation of 10 ft. 0 in. suspended ceilings with 
duct work concealed above the ceiling, flush-type 
air diffusers, and recessed lighting fixtures if de
sired. Of course, ceiling height limits are not in
volved where the acoustic treatment is applied 
directly to the slab. Where such quarters are not 
located on equipment floors, such as an entire 
operating room floor or a side building append
age for nonequipment areas, it is recommended 
that they be designed for a finished ceiling height 
of 9 ft. 6 in. to 10 ft. 0 in. 

Additions to Existing Buildings 

3.08 Where ventilating ducts are to be installed 
in existing equipment rooms, it is recom

mended that the proposed layout be carefully 
checked with the equipment engineers in charge 
of cabling to minimize interference with present 
and future cable runs. Where lateral additions 
are being made to existing buildings, it may 
sometimes be desirable to consider changing the 
design of the floor system of the addition in order 
to approximate the recommended clearances. 
Where vertical additions are made, the new floors 
can ordinarily be designed for the recommended 
clearances. 

l 

l 
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BUILDING PLANNING - GENERAL CONSIDERATIONS 

1. GENERAL 

1.01 This section outlines important general 
considerations and basic principles which 

are reconmended in connection with the planning 
of buildings. 

1.02 The establishment of new central offices 
and the making of substantial extensions 

to existing buildings, as well as the provision 
of other spaces, are a most important pa.rt of 
the equipment and building work. Also of basic 
importance in carrying out a program of plan
ning, design, and construction of buildings is 
an over-all plan of procedure - a long range 
fundamental plan. 

1.0) Fundamental plans properly developed 
should be sound not only for the imme

diate years ahead but also for each ensuing 
major step taken over a long term, in line with 
orderly and predetermined future e~ansion 
without reaction on efficient and economical 
operations. This involves early coordination 
of the data necessary for establishing the gen
eral program of procedure and developing the 
plans through close contact with the various 
departments providing the data on which space 
requirements are estimated. 

1.04 Considerations in connection with Central 
Office Planning and Fundamental Plan Work 

as related to Building and Equipment Matters are 
discussed in detail in the Notes of the Building 
and Equipment Conference - December 1925, and 
Conference of Building Engineers - April 1946, 
>ihich a~ide from detail changes in the tele
phone art, still have general application at 
the present time. 

l.OS The fundamental plan, with its various 
indications and quantitative· data, is 

based upon the forecasts of a commercial survey 
of the geographical area of the exchange under 
study which provides the information and esti
mates required as to the character, amount and 
distribution of population, telephone develop
merit, etc, which are to be expected, not only 
at the ultimate date but also for periods in
termediate between the present and the ultimate 
date. These are developed in considerable de
tail for the so-called five-year view and on a 
somewhat broader basis for the ten-year, fif
teen-year, and twenty-year periods leading up 
to the ultimate date. 

1.06 As to the so-called ultimate period, fa-
cilities for eighteen to twenty years 

is the generally accepted practice, this being 
the period beyond which it is not practical at 
any one tilne to attempt to make forecasts of 
the telephone development. In the basic design 
of the building, consideration should be given 
to provision of space for a replacing unit. 
Obviously it will be necessary to care for growth 
beyond the period for which the current Commer
cial forecasts are available and the buildings, 
as the fundamental plan cycle of estimates pro
gresses ahead always eighteen to twenty years, 
will have to take up the continuing growth either 
by additions to existing structures or by the 
establishment of new centers. 

1. 07 The fundamental plan furnishes broad in-
dications in regard to the most desirable 

aITangement of the ultimate plant and is used 
either as a basis for, or as a guide, in the 
advance planning involved in plant extension 
work. 

1.08 In many cases more efficient use of ex-
isting space can be made if the fundamen

tal plans. for an area are known·. As an example, 
it may be possible to limit equipment and per
sonnel to minimum space requirements for a short 
period if it is known that relief will be avail
able within a reasonable time. Also there may 
be cases where existing space is not being used 
in the most efficient manner; rearrangement and 
perhaps closer spacing of desks may provide the 
necessary margin for postponement of a building 
addition, or for permitting the assignment 0£ 
additional personnel to the area. 

1.09 The importance of long range planning, o! 
looking ahead for a number of years, in 

the design of buildings and layout of equipment 
can not be overemphasized, and it is equally 
important that the needs of all organizations 
are anticipated before definitely deciding on a 
plan or arrangement. 

1.10 Care and imagination in planning are es-
sential in avoiding unsatisfactory condi

tions which niight lead to expensive rearrange
ments later. It is also desirable that plan
ning arrangements in general be made flexible 
to meet-unforeseen requirements and contingen
cies in so far as is practiCable. 
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l.ll When planning is initiated, the various 
departments should be consulted to fully 

determine their respective needs. Considera
tion of the data so collected Will determine 
the general objectives such as size and shape 
of the building, allocation of the various spaces 
and arrangements for future additions or exten
sions. Close cooperation and coordination among 
the various people involved such as Commercial, 
Traffic, Plant, Accounting, Personnel and Enai
neering is vital to successful planning of 
buildings. Most of the Companies have a Build
ing Planning Engineer who is responsible for 
this coordination and for review on a continu
ing basis of the space requirements in all 
Company buildings, oTmed and leased, and for 
initiating consideration of any new construc
tion early· enough to meet the relief 
requirements. 

1.12 Equipment developments, such as toll dis-
persion, switchboard centralization and 

customer dialing arrangements, influence cen
tral office planning, while many changing fac
tors enter into the detennination of the proper 
procedure for planning office and other spaces 
not involving equipment. 

1.13 In connection with the over-all planning 
of buildings it is believed to be essen

tial that defense measures be given considera
tion - especially for buildings located in crit
ical target areas and for those buildings which 
serve atomic energy and key military installa
tions. Some of the factors which are given 
consideration in this connection are: 

(1) Provision of a personnel shelter area 
within the building. This is usually 

dual purpose space rather than being reserved 
solely for emergency use as a shelter area. 

( 2) Protection of certain regular or emergency 
switchboard positions and toll t estboard 

which it may be necessary to man at times of 
disaster. 

(3) Provision of protective location for 
emergency power equipment. 

(h) In connection with laying out equipment 
floor plans, the locating of common equip

ment towards the core of the building or in 
other comparable areas away from the exterior 
walls to provide a measure of protection from 
blast pressures and debris. In the event of 
a major disaster, if the common equipment and 
a part of the other equipment in the over-all 
train remains intact it is expected that the 
capabilities of furnishing service will be 
greatly improved. 

Page 2 

(5) Elimination of building features that may 
become hazardous in a disaster such as 

the use of solid panels in lieu of glass in 
doors, the elimination of transoms and bor
rowed lights in partitions, etc. 

(6) Recommendations as regards defense con
siderations in connection with the selec

tion of sites for central offices are out
lined in Paragraph 2.0J(g) of this section. 

l.lh TI).e primary considerations with respect 
to building construction are (1) the low

est possible cost, consistent with actual needs 
of equipment and personnel and (2) the most 
efficient use of available space. 

2. EQUIPMENT SPACES 

2.01 Schedule 

(a) A coordination schedule is developed on 
the basis of Commercial surveys and fun

dB.mental plan studies. The schedule as set 
up in detail includes dates for starting and 
completing the various important steps which·
will be involved in the project from the time 
it is first considered until the office is 
placed in service. 

(b) The program of coordinating the various 
actions in connection with the establish

ment of a central office includes the follow
ing general procedures: 

(1) Determination of type of equipment to 
be used and the date when it is required 

for service. Unless other factors are over
ruling, normally, the completion of the 
building is timed to coordinate with the 
equipment shipping schedules to avoid carry
ing unused space in a new building for any 
appreciable length of time. 

(2) Recommendation for and purchase of lot. 

(3) Information from the Commercial people 
on line and station estimates and clas

sification on which the traffic study is 
based. 

(h) Data from Traffic people on the traffic 
study. 

(5) Determination of equipment requirements. 

(6) Office space requirements from depart
ments other than equipment needs. 

(7) Preparation of study floor plan sketches. 

(8) Review of layouts with the departments 
involved. 

(9) Development of final plans after gen
eral approval of management. 

r 

t 
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2.02 Planning 

(a) The necessity for doing something is es-
tablished first, then the need is shown 

for doing the particular thing proposed rather 
than any one of several alternatives. The 
fundamental plan will generally indicate the 
alternatives, however, these should be sought 
out and developed for consideration. 

(b) A case is developed for show"i.ng the need 
for a new buildin~ or addition at the 

time proposed. Under conditions of high build
in? costs it is desirable to recover existing 
building space instead of replacing it. Util
ization of older buildings for office space, 
public offices, operating quarters, et~, 
should be considered. 

(c) Careful planning is important to make 
most effective use of space in the ini

ttal building without affecting flexibility 
for future expansion. In the average case, 
shortening of the initial building period to 
four or five years and adding space later as 
required involves no important economic pen
alty. Advantages of deferred capital require
ments ;md benefit of more frequent review of 
growtfi estimates generally outweighs disad
vantages of more frequent engineering and dis
turbance caused by more frequent building ad
ditions. It is recognized that certain proj
ects do not lend themselves to shorter build
ing periods. However, it is evident that the 
greatest opportunity for reducing capital re
quirements is to build less, and sound judg
ment should be depended upon in deciding the 
proper building interval in a given case. 
'When high building costs prevail it is gener
ally the case that a saving can be effected 
at least in buildinl?' costs by erecting a build
ing which would be extended within a relative
ly short period. 

(d) Consideration should be given to the fact 
that future space requirements frequently 

have a bearing on the economies which may be 
developed in the initial building. For in
stance, where the space requirements for the 
ultimate period are only a fraction more than 
for the initial period, as in the case of 
some Community Dial Offices, it would doubt
less prove economical in most cases to pro
vide ultimate space requirements in the 
initial building. 

(e) For equipment spaces, data should be avail
able indicating how the estimated spac6 

requirements were determined. In the case of 
space to be provided for the accommodation of 

SECTION H20. 200 

the equipment, both local and toll, the data 
in general should include information on which 
the estimates are based. The locations for 
traffic operating centers and associated din
ing and rest facilities, and spaces required 
therefor are included in the study. 

(f) For spaces other than equipment, it is 
necessary to develop whether or not it is 

proper, all things considered, to provide for 
these requirements in the proposed equipment 
building rather than elsewhere in buildings 
owned or in leased quarters. 

(g) Section H20.220 of Bell System Practices, 
Checking Routine - Building Project Plan

ning and Design provides a general outline of 
suggested principles to be considered in the 
planning and design of telephone buildings. 

2.0) Sel9cti0n of Site 

(a) The economical location of the central 
office site is determined from the 

indications of the fundamental plan. 

(b) Where new central offices are contemplated, 
early consideration should be given to 

the location of the wire center. This will 
greatly facilitate the search for real estate, 
particularly in those cas~s where there is 
little vacant property available or where 
modification of zoning regulations may be 
necessary. For a number of reasons it may 
not be practicable to secure a suitable site 
at the theoretical wire center, in which case 
a selection i-s usually made by weighing the 
outside plant considerations for each avail
able lot against the advantages the proposed 
lot may offer as a site for the new building. 

(c) The proper size of a lot is of equal im-
portance to the matter of its location. 

In addition to being properly located, the 
lot should be of liberal size to provide for 
orderly expansion to the ultimate building 
and for unforeseen contingencies. The area 
of the site required to accommodate a given 
central office building is determined largely 
by consideration of the equipment space re
quired in the new building ultimately. The 
space required for other than equipment pur
poses and the indications of the fundamental 
plan as to possible changes in the exchange 
boundaries are also important factors to be 
considered. In determining the suitability 
of available sites it is highly desirable to 
have in hand a well considered tentative floor 
plan layout for the ultimate building. This 
layout would embody an estimate of the space 
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units which must be housed, the relationship 
these bear to each other and the extent to 
which each one must be enlarged eventually. 

(d) In purchasing new lots consideration is 
given to the marked tendency on the part 

of many nrunicipalities and other goveniing 
authorities, such as County Planning Commis
sions, to restrict the use to which property 
within certain boundaries may be put, the 
heights of buildings, the proportion of the 
total lot area which may be occupied by the 
completed building including requirements for 
certain minimum setback distances from the 
property lines to the building, and to re
quire, in certain instances, the provision of 
off-the-street parking facilities in connec
tion with the building. 

(e) The time factor i?lherent in acquiring 
land, with the attendant processes of ne

gotiation, title search, survey, zoning and 
subsoil tests, should be recognized. 

(f) Factors to be considered in the selection 
of a site are outlined in Section H21.lll 

of Bell System Practices, Selection of Build
ing Sites for Central Offices. 

(g) The current and apparent future inter-
national situation emphasizes the need 

for consideration of the following additional 
fact1)rs which would appear to be of partic
ular significance in the cities which have 
been designated as critical target areas and 
in other cities which serve important military 
or atomic energy installations. 

(1) Consideration of dispersed locations to 
the extent practicable with sufficient 

separation so that the chance of severe 
damage to more than one building is greatly 
lessened in the event of an enemy air at
tack, sabotage or other disasters. Separa
tion of five miles or more is desi~able, 
however, separation to a lesser degree is 
better than none at all. 

(2) Consideration of locations away from 
defense plants, air bases, oil refiner

ies, etc, which constitute likely ta.rgets 
or which are hazards from the standpoint of 
explosions and fires. 

(3) Consideration of locations away from 
highly congested areas \'There most of 

the buildings are not of fire-resistant 
construction. Such areas may burn in a 
fire storm or conflagration as a result of 
an enemy attack throligh the initiation and 
spread of fires from an atomic, high 
explosive or incendiary attack. 

Page 4 

2.04 Requirements 

(a} Major functions and services to be 
considered are as follows: 

Local dial. 

Intertoll dialing. 

Toll terminal. 

Local and toll switchboards. Switchboard 
requirements reduced as extended area service 
or nationwide customer toll dialing is 
introduced, either by means of CAMA or FACD 
equipment. Plans should provide for the 
re-use of such Space. 

Local and toll test centers. 

Cable entrances, in accordance with Bell 
System Practices AG4o.6o, AG40.61, and 
AG40.62. 

Centralized AMA. Centralized AMA. requires 
about 10 to 15 per cent more frame space 
at the tandem office, inaddition to switch
board positions required in the operating 
room when the operating is done at the 
tandem location. 

Traffic and Plant Quarters. 

Dining service. 

Coin Counting center. 

Commercial - Public and Record. 

Other nonequipment offices. 

Garage service. 

Plant Maintenance space. 

Western Electric installation space. 

Accounting Center and Quarters. Accounting 
Center provides space for the machines for 
processing messages completed by GAMA as 
well as local A.MA equipment in other of'f'ices. 

Construction to minimize building mainte
nance and house service costs. 

2.05 Size of Building 

(a) The proper size of the initial building 
and.the capacity of the ultimate to which 

it must be capable of being extended are de
termined in the study of the floor plans with 
the consideration of the fundamental data and 
the availability and cost of land. 

t 
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(b) Recommendations regarding the limiting of 
the initial building period are contained 

in Paragraph 2.02(c) of this section. 

(c) The propAr size of the initial building 
is more readily apparent than looking into 

the future to jUdge the ultimate. The prob
lem in the initial is generally to avoid over
building, while in the ultimate is to insure 
flexibility to continue expanding until the 
pattern of the fundamental plan takes up the 
growth in newly opened centers. 

(d) It is the objective to obtain a layout 
which is good initially and over a long 

term from the standpoint of economical equip
ment, installation and maintenance. A good 
plan is economical of floor space and permits 
spare initial space to be adapted to other 
uses until needed for equipment without jeop
ardizing its usefulness for equipment. The 
objective of flexibility should also be kept 
in mind to meet unexpected conditions. 

3. OTHER SPACES 

3.01 Planning 

(a) For the sound consideration of space re-
quirements other than for telephone equip

ment it is equally important to develop a 
Long Range Plan in order to formulate positive 
plans for making office, garage or storeroom 
space available at the time needed. Such a. 
plan would comprise a current and long range 
view study of existing space both owned and 
leased, tending toward more efficient and 
economical utilization. 

(b) The recommendations contained in Para-
graphs 2.02(a), (b), and (c) of this sec

tion are generally applicable to the planning 
of nonequipment spaces as well as to equipment 
spaces. 

(c) A general outline of suggested princi-
ples to be considered in the planning and 

design of garages and garage work centers is 
contained in Section H20.222, H50.0l5, Check
ing Routine, Garages and Garage Work Centers, 
Project Planning and Design, of Bell System 
Practices. 

(d) Section H20.220 of Bell System Practices, 
Checking Routine, Building Project Plan

ning and Design provides a general outline of 
suggested principles to be considered in the 
planning and design of telephone buildings. 

SECTION H20. 200 

(e) Close cooperation among the various people 
involved, such as Commercial, Traffic, 

Plant, Accounting, Personnel and Engineering, 
is also vital to nonequipment space planning 
as well as to central office planning and the 
recommendations in this respect which are 
contained in Paragraph 1.10 of this section 
apply equally to all types of spaces. 

(f) Consideration is given to the provision 
of space'normally used for other purposes 

which is suitable as a general shelter area 
for personnel during an emergency, particu
larly for buildings situated in designated 
critical target areas and in buildings serv
ing areas that contain likely targets such as 
atomic energy and key military installations. 

(g) Notes entitled "Accounting Space and 
Building Requirements 11 are currently 

under preparation which will be of assistance 
in connection with the planning and design of 
buildings for Accounting offices. 

3.02 Selection of Site 

(a) Factors to be considered in the selection 
of a site are outlined in Section H21.lll 

of Bell System Practices, Selection of 
Building Sites for Central Offices. 

(b) Certain special considerations in con-
nection with the location of and the 

selection of sites for garages and garage 
work centers are contained in Section H20.222, 
H50.0l5 of Bell System Practices, Checking 
Routine, Garages and Garage Work Centers, 
Project Planning and Design. 

(c) Recommendations regarding the selection 
of an Accounting office location and site 

are contained in section one, 11 Selection of 
an Accounting Office Location and Site" of 
the notes entitled 11Accounting Space and 
Building Requirements" mentioned in Para
graph J.Ol(f). This section of the notes 
was issued to all Chief Engineers and Comp
trollers by letter of July 30, 1953. 

(d) The defense considerations recommended in 
Paragraph 2.03(g) are equally important 

and applicable to the location of nonequip
ment space as well as equipment space. The 
locations of storeroom and garages are impor
tant in planning for disaster operations. It 
is to be expected that all available Company 
vehicles and supplies will be needed in the 
event of a disaster whether natural (such as 
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storms, earthquakes or floods) or otherwise 
(such as enemy air attacks, sabotage, confla
grations or explosions). Storerooms or 
garages in target area cities are included in 
defense planning as possible locations of 
emergency switchboard positions, rendezvous 
points for off-duty Company employees return
ing t6 work after a disaster, Company operat
ing centers for directing restoration work, 
etc. 

Page 6 
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3.03 Requirements 

(a) Major functions and services to be con-
sidered are as follows: 

Headquarters, Division, District, Local 
Accounting centers. 

Space for Accounting Personnel. 

Coin Counting centers. 

Commercial - Public, Record and others. 

Plant work - Lounge and supervisory space. 

Medical. 

Garages and storerooms. I 
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BELL SYSTEM PRACTICES 
Buildings 
Planning 

SECTION 1120.220 
Issue 2, August, 1953 

AT&TCo Standard 

CHECKING ROUTINE 

BUILDING PROJECT PLANNING AND DESIGN 

1. GENERAL 

1.01 This section furnishes a general outline 
o:f suggested principles to be considered 

in the planning and design of telephone build
ings. A checking routine is recommended for the 
analysis of specific building projects to deter
mine the design requirements with consideration 
of the factors which affect the utility, cost and 
appearance of the building. 

1.02 It is important to the control of building 
projects that consideration be given to 

the principles of initial planning in regard to 
site selection and scope of the project. The 
review of building projects by application of a 
checking routine before plans and specifications 
are submitted for bids, provides an additional 
control to the project. 

l.03 Although many of the items included in this 
section are covered in detail elsewhere in 

Bell System Practices, it is thought that a tab
ulation of the items or questions to be considered 
will be helpful in the application of a ~beck

ing routine. 

1.04 The size and importance of the office and 
the character of the community require the 

individual consideration of each project. 

1.05 This section is revised and reissued to in-.., 
elude additional recommendations, changes 

in certain wording and rearrangement of the 
text. Arrows are used to indicate changes 
throughout the text. .J 

2. SELECTION OF BUILDING SITE 

2.01 Factors to be considered in this section 
are outlined in more detail in BSP Sec

t •.on H21.lll, Selection of Building Sites for 
Central Offices, and Section H21.215, Survey 
Information. 

2.02 Requirements in regard to type and use of 
proposed building. 

{a} Liberal size for orderly expansion and un
foreseen contingencies. 

(b) Location with consideration of theoreti
cal ultimate wire center. 

(c) Location in relationship to outside plant. 

(d) Zoning and building code restrictions. 

(e) Availability of public facilities. (Wa
ter, sewer, electricity, etc.) 

{f) The general situation with respect to com-+i 
fort and safety of employees such as avail

ability of parking facilities for employees' 
automobiles and accessibility to adequate pub
lic transportation. This is particularly im~ 
portant ·in the case of a building which will 
house an operating center, revenue accounting 
office or district office. 

(g) Consideration given to the character of the 
neighborhood as regards the safety of em

ployees reporting and leaving at night. 

(h) Location of operating centers in areas 
having favorable employment conditions as 

regards the availability of prospect! ve em
ployees. 

(i) Downtown business locations for operating 
centers usually less desirable from both 

the employment and transportation viewpoints. 

(j) Consideration of accessibility to the pub
lic and the availability of public park-

ing when business offices are involved. ..J 

{k) Desirability of location for present or 
future public office. 

(1) Favorable neighborhood reaction to the 
project. 

(m) Influence of surroundings upon the archi-+i 
tectural design of the building. 

(n) Usefulness for disaster operations in the 
event of natural disaster or an enemy 

attack. .J 
2~03 Avoidance Of hazardous locations. 

(a) Flood hazard of sites near streams. 
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(b) Adequacy of storm sewer facilities where 
available. 

(c) Consideration of the type and occupancy of 
adjacent buildings and surrounding area 

from r1re exposure and fire spread standpoint. 

(d) Location as tar away from most likely 
targets tor enemy action as practicable. 

{e) Hazards of locations near aircraft land
ing areas. 

(f) Possibility of leaks from gas mains enter
ing building through underground cable 

duct. 

{g) Vibration effect on equipment and explo
sion hazard of locations on heavily traveled 

-+ streets and railroads. 

{h) Lot selection to perm! t outside trans
former vault tor heat dissipation and ex

plosion pressure venting. 

2.04 Building design factors - reaction on cost. 

(a) Bearing capacity ot the soil and type of 
foundation required. 

{b) Slope and contour of lot with considera
tion of drainage problems, retaining 

walls, etc. 

{c) Natural and established grades in rela
tion to proposed floor elevations. 

2.05 Site conditions affecting building costs. 

(a) Rock excavation. 

(b) Objective of high ratios of productive 
area to gross area and volume. 

{c) Consideration of initial period of perhaps 
four to five years where lateral extension 

can readily be made. 

(d) Advantages of deferred capital require-
ments and benefit of more frequent review 

of growth estimates thought to outweigh dis
advantages of more frequent engineering and 
disturbance by earlier building addition. 

(e) Temporary use of space not occupied ini
tia;ly. 

{f) Deferring construction of part of cable 
vault if cable entrance is at one end of 

building. 

3.02 Seasonal planning. 

(a) Planning for seasonal construction in cold 
climates to avoid outside work in winter. 

(b) Consideration of deferment where possi
ble, consistent with above, especially if 

costs should indicate downward trend. 

3.03 Scope of work. 

(a) Early consideration of scope of work and 
design with architect. 

(b) Decisions as to type of construction, ma
terials and mechanical and electrical equip

ment. 

( c) Planning the project development with the 
architect. 

(b) Saft bottoms requiring pile foundations. ~ (d) Early review of planning with the depart-

(c) Sheet piling and pumping in soft or wet 
excavation. 

(d) Subsurface water (waterproofing and pump
ing). 

(e) Excessive cut or fill excavation. 

(f) Excessive landscaping requirements. 

3, PLANlllNG 

3.01 Building period. 

(a) Avoidance of overbuilding by reduction of 
area and volume of in! tial struc.ture ta 

minimum. 
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ments involved. 

3.04 Working drawings. 

(a) Advantage of complete plans and specifi
cations. Possible reuse on other proj

eots. 

(b) Use of typical design for smaller build-
ings. (CDO. repeater stations, radio 

buildings, etc.) 

(c) Reuse of mechanical and electrical detail 
sheets. stairway and toilet layouts, etc. 

3.05 Requirements and considerations. 

{a) General 
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(1) Importance of making prompt use o.f new 
plant and fullest practicable use of ex

isting plant, salvaging existing buildings 
for reuse where applicable. 

(2) Comparative costs of structural steel 
and reinforced concrete construction. 

(3) Advantages in use of standard manufac
tured products. 

(4) Use of portable partitions in considera
tion of flexibility, salvage and conven

ience during rearrangements • 

(5) Selection of materials and design to re
duce number of crafts involved and ease 

of coordination problems. 

{6) Consideration of future growth of build
ing in locating stairways, basement 

areaways, ventilating and heating equip
ment, etc. 

(7) Importance of spacing columns for max-+i 
imum efficiency in the utilization of 

equipment floor space. (BSP Section H22.101, 
Column Spacing in Equipment Rooms.) ..J 

(b) Office space 

(l} Recheck of space requirements before 
contract is let to allow for changes in 

plan, organization changes, etc. 

(c) Ceiling heights 

(1) Early check of structural, ventilating 
and fundamental cabling plans for coor

dination and to conserve ceiling heights 
(BSP Section H20.121, Ceiling Heights for,_ 
Equipment Buildings).- +-

(2) Possible basement floor all on one level 
unless boiler height requires lower level 

boiler room floor. 

(3) Possible design of permanent office~ 

quarters and nonequipment areas in lighter 
construction with lower ceiling heights. 

(4) Consideration of use of main distribut-
ing frame 300 protectors high where ap

propriate in smaller offices and where balance 
in layout of floor plan and length of prop
erty indicate the soundness. 

(5) Ceiling height requirements for new 
buildings housing toll and central of

fice equipment are outlined in BSP Section 

SECTION H20.220 

H20.l2l, Ceiling Heights for Equipment Build
ings. 

(d) Equipment entrances 

(1) Standard 4-ft. by 8-ft. window openings 
with sash removed provide satisfactory 

and flexible entrances and are less costly 
and hazardous than special door openings. 
Reduction in number and size of windows as+i 
a protective measure against fire and blast 
hazards may require consideration of a sep-
arate equipment entrance. .J 

(2) Beam or concrete anchor pads for hoist-
ing arrangements located on roof above 

general equipment entrances selected as most 
convenient. Where hoisting beam is provided.+
retractable type is pre·ferable. +-

( e) Smaller offices 

( l) High cost per line offset by simpler 
tre·atment and low cost materials. <E-

(2) Use of local contractors, labor and ma
terials, where available, for lower 

costs. 

(3) Possible use of prefabricated struc-
tures either in whole or in part, (as

bestos shingles over wood, or metal; or 
concrete block with cement paint finished 
surfaces). 

(f) Public relations 

(l) Public office arranged to provide feel-
ing of quietness, warmth and welcome to 

the public without the appearance of extrava-+i 
gance in space or decoration. Avoidance of 
steps where practicable and provision of 
clear convenient window display space are de-
sirable. .J 

DESIGN 

4.01 General 

(a) Construction and maintenance economies of 
simplified general design of buildings. 

(bl Avoidance of eccentricities of architec
tural design. 

(c) Minimum win:dow requirements and reduced 
glass areas for increased safety to equip

ment and reliability of service in times of 
fire, storm, explosion, earthquake~ or sabo-
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tage in war; window treatment and maintenance 
expense reduced and heating and cooling design 
loads lowered. 

(d) Consideration of surrounding structures, 
with simplified design where exposed to 

stores, garages, etc., approximate flat roofs 
(BSP Section H32.405, Flat Roof Grading) and 

minimum parapet walls (BSP H32.335, Parapet 
Walls). 

(e) Minimum size penthouse to reduce exterior 
wall treatment cost (BSP H32.334, Exterior 

Walls of Masonry). Economical treatment of 
pentt~Juse stairs or consideration of use of 
outside stairway or fire escape for access to 
penthouse if appearance not controlling. 

(f) Avoidance of heavy or elaborate office and 
quarters treatment (cornices, paneling, 

etc.) • 

{g) Restriction on size of lobbies and cor
ridors requiring treatment for appearance. 

Cutoff areas requiring special treatment from 
other areas. 

(h) Importance of landscaping design in pro
ducing satisfactory appearance of build

ing. Consideration of surrounding area in 
addition to building in landscape treatment. 

(i) Omission of items from general contract 
involving special design such as built-in 

clock, furniture, fixtures, etc. 

4.02 Excavation and grading 

{a} Importance of consideration of need for 
basement or partial basement. Cost of rock 

excavation, shoring, pumping, water-proofing, 
etc., factors to be considered. 

(b} Substitution of overhead cabling to C.D.F. 
to eliminate splicing pit in community 

dial offices. 

(cl Postpone improvement of part of lot where 
lot is large and area and surroundings per-

mit. 

(d) Possibility of grading around building to 
keep areaway construction to minimum. 

4. 03 Masonry 

(a) Stone use limited to that justified by site 
conditions and character of surroundings. 

Costs controlled by amount of stone, depth and 
overhang of cornice, if any, thickness of cop-
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ing or band course, mouldings, panels, bal
conies, porches, ornamental columns, etc. 

(bl Avoidance of brickwork specialties such as 
Flemish bond, herringbone pattern, quoins, 

and raked joints. 

(c) Concrete (BSP Section H32.378 Interior Fin
ish of Rooms in Central Office Buildings) • 

(1) Importance of knowledge of soil and bear
ing conditions in structural design. 

(2) Finishing requirements reduced with use 
of smooth, tight forms. 

(3) Omission of fill on concrete floor slab. 

(d) Glazed tile (BSP Section H32.378). 

(l} Considered for wall surface treatment 
after initial cost and maintenance com

parison with other finishes. 

(2) Possible use of salt-glazed or unglazed 
tile at lower cost. 

(e) Concrete blocks (BSP Section H32.378). 

(1) Considered for use in partitions and ex
terior wall back-up. 

{2) Q.uali ty of block important to avoid later 
dusting, shrinkage, spalling and rust 

spots. 

(f) Temporary rear walls and areaways to re
duce cost and facilitate later removal. 

( g) Concrete for curbing rather than- stone 
where acceptable at street or property 

lines. 

4.04 Waterproofing and damp-proofing limited to 
requirements with consideration of topog

raphy of lot and subsoil conditions. 

4.05 Marble~ tile and terrazzo (BSP Section 
H32.378). 

(a) Avoidance of special treatment, mouldings, 
panels, curved surfaces, floor patterns, 

etc. 

{b) Requirements of surface finish in deter
mining type of material to be used. 

4.06 Lath and plaster (BSP Section H32.378). 

(a) Omission on surfaces where character of 
occupancy permits and appearance not con

trolling. 

• '. 

' • 
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(b) Control of costs by reducing ornamental 
plastering, cornices, pilasters, panels, 

etc. 

(cl Application of acousti~al tile to ceiling 
slab avoiding, where possible, more costly 

suspended ceiling. Suspended ceiling is some-<E
times preferable in operating rooms. +-

4.07 Carpentry and millwork. 

(a) Omission of trim an door and window open-+
ings, etc. 

(b) Avoidance of special millwork designs and 
special mouldings. 

( c} Elimination or reduction of heavy cor
nices, wainscots or other trim where pos

sible. 

(d) Omission of transoms and borrowed lights 
where not necessary. 

{e) For cost and maintenance considerations 
avoidance o:f use of shutters where used only 

for appearance. 

4.08 Roofing and sheet metal. 

(a) Consideration of minimum roof fill for slope 
to run off water (BSP Section H32.405). 

(b) Possible use of hanging gutter, if any re
quired, on temporary walls or where ap

pearance is not controlling. 

4.09 Structural steel and miscellaneous metal 
work. 

(a) Control of amount of bronze, aluminum or 
iron grilles, handrails, or ornamental 

metals. 

(b) Limitation of extent of initial ironwork 
i,.n length or width of cable vault to fit im

mediate needs (BSP Section H36.163). 

(c) Limitation of amount of iron in balus
trades to requirements. (BSP Section 

H32.610.) Use of lightweight design. 

(d) Avoidance of heavy moulded handrails and 
newel posts. 

( e) Simple fire escape design to meet local 
codes. 

(f) Minimum height flagpole on roof for sav
ing on costly tilting apparatus and main

tenance considerations. Possible installation 

SECTION H20.220 

of flagpole, where required, in front or side 
yard. 

4.10 Doors and windows. 

(a) General use of nonferrous materials for ex
terior doors or metal work, where possi

ble, to reduce maintenance costs. 

(bl Use of unit door frames instead of bucks 
and trim where possible. 

(c) Stock windows and their mouldings more 
economical and generally more reaQily 

available. 

{d) llush doors or with a minimum of mouldings 
considered more desirable. 

( e) Use of wood doors where tire protect! ve re
quirements are otherwise met; and alumi

num or wood doors for special treatment of 
e~trance less costly than bronze doors. 

(f) Window shades installed at a lower cost 
initially and more easily maintained than 

venetian blinds. For ventilation, double cen
ter hung type shade provides light and permits+i 
air control. Venetian blinds are sometimes 
preferable for operating rooms~ lounges and 
~ietro~s. J 

4.11 Glass and glazing. 

(a) Consideration of less costly translucent 
type glass for upper sash of metal and wire 

glass windows. 

(bl Limitation of size and number of mirrors 
and shelves in toilet rooms. 

4.12 Painting. 

(a) Hand soil marks less apparent on darker 
color door finishes. 

(b) Consideration of deferment of painting in
terior basement walls, and other areas where 

possible, to avoid inclusion in the general~ 

contract. Omission of painting in cable vault.<E--

(c) Appropriate floor covering as required for<E-
business offices. <E-

4.13 Floor covering (BSP Section H32.378). 

{a) Consideration of omission under general 
contract except where part of archi tec

tural design. 
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~ (b) Use of standard grade patterned linoleum 
with burlap back in swi tchrooms as compared 

to heavier types. 

4.14 Hardware. 

(a) Finish hardware simplified where locks or 
closing devices are not required. 

(b) Linoleum or rubber kickplates and push
plates less costly than metal types, and 

-? more easily maintained. Consideration of omis-
-? sion under general contract. 

4.15 Plumbing. 

(a) Floor drains kept to minimum for main
___, tenance considerations, and in toilet rooms 
-;. located inconspicuously out of path of travel. 

{b) Tank type toilets generally more econom
ical in use of water than flush valve type 

in small cities and towns. 

(c) Consideration of use of metal toilet stalls, 
and limitation stall height to require-. 

ments. 

(d) Individual soap dispensers preferable to 
central tank systems except in larger toil

-+ ets (BSP Section H34.ll4). 

(e) Initial toilet room fixture installation 
to minimum .requirements (BSP Section 

H24.520). 

(f) For equipment installation force, consid
eration of provision of temporary fixtures 

to be reused later at other locations. 

(g) Consideration of enameled iron wash basins 
for smaller offices, rather than vitreous 

china (BSP Section H34.150). 

--+ {h) Wall urinals with drainage openings below 
the water level more easily maintained than 

those with opening covered only when the urinal 
is flushed. 

(1) Desirability of arranging toilet rooms 
~ above one another or with minimum offsets 

in mul.tistory buildings. 

4.16 Heating, ventilating and air conditioning. 

(a) Review of amount of radiation to avoid pos
sible overdesign, and to allow for heat 

emission from central office equipment. 

Page 6 
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(b) Use of single boiler in certain buildings 
with add! tional boilers added later for 

ultimate period. 

(c) Omission of vacuum return pump where pos
sible in smaller buildings or avoidance of 

duplicate pumps in larger buildings. 

{d) Use of unit ventilators and packaged air 
conditioning units instead of central sys

tems in certain areas. 

4.17 Electrical work. 

(a) Check of plans for number and location of 
electrical receptacles and lighting fix

tures. Consideration of equipment frame re
ceptacles in determining requirements. 

(b) Avoidtince of specially designed or elabo
rate lighting for entrances, business of

fices and display windows. 

(c) Check of size and routing of electrical 
conduit to provide economical runs. 

(d) Normal ceiling lighting generally consid
ered adequate for toilets. 

(e) Fluorescent lighting fixtures not gener
ally extended to areas where the quality 

and amount of light is not important, or where 
the lighting only occasionally used. 

{f) Location of transformers on poles or on plot 
outside of building where appearance and 

size permit. 

r (gJ Consideration of provision of underfloor 
duct for telephone and power distribution 

in spaces with heavy concentration ot desks and 
office machines such as in accounting offices, 

L+ plant service centers, etc. 

4.18 Fire Protection (BSP Section H41.230). 

(a) Early review of plans with Marsh and 
McLennan for fire protection recommenda

tions. 

(b) Consideration ot wall, enclosure and parti
tion designc in accordance with the National 

Building Code, where not in conflict with local 
requirements. 

( c) Limitation in use of rolling steel f'ire 
shutters to requirements as determined by 

Marsh and McLennan. 

(d) Windows, under present practice~ not rec
ommended to be automatic self-closing. 

' 

tt-
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BELL SYSTEM PRACTICES 
Buildings 
Planning 
Operation and Maintenance 

SECTION H50.015 
Issue l, August, 1953 

AT&TCo Standard 

CHECKING ROUTINE 

GARAGES AND GARAGE WORK-CENTERS 

PROJECT PLANNING AND DESIGN 

1. GENERAL 

l.01 This section furnishes a general outline 
of suggested principles to be considered 

in the planning and design of garages and garage 
work-centers. A checking routine is recommended 
for the analysis of specific building projects 
to determine the design requirements with con
sideration of the factors which affect the util
ity, cost and appearance of the building. 

1.02 It is important to the control of building 
projects that consideration be given to the 

principles of initial planning in regard to loca
tion, site selection, and scope of the project. 
The review of building projects by application 
of a checking routine before plans and specifica
tions are submitted for bids, provides an addi
tional control to the project. 

1.03 Many of the items listed in BSP Section 
H20.220, Checking Routine - Building Proj

ect Planning and Design, are applicable to the 
design and planning of garages and garage work
centers as well as to telephone buildings and are 
included in this section. It is thought that a 
tabulation of the items or. questions to be con
sidered will be helpful in the application of a 
checking routine. 

1.04 The varying factors involved in develop-
ing well-balanced elements of utility, 

economy and appearance when selecting sites and 
preparing plans for garages and garage work
centers require the individual consideration of 
each project. 

2. SELECTION OF GARAGE LOCATION 

2.01 As a guide in determining garage locations, 
study plans are made of the work operations 

of Plant Installation, Maintenance, Construction 
and Repair Forces to be used as a basis for de
termination of the proper size and desirable lo
cation of garages prior to the acquisition of 
sites. A cost comparison of contemplated sites 
and a review of the items outlined in the succeed
ing paragraph are included in this analysis. 

2.02 Factors to be considered in determining 
location: 

(a) Location with minimum travel time to re-
duce labor cost and vehicle expense, un

less available sites are excessive jn :ost and 
it is advisable to acquire land in a less acces
sible area. 

(b) Influence of surroundings upon the archi-
tectural design of the building. Garages 

are frequently located in industrial or com
mercial areas where architectural treatment 
may be further simplified resulting in more 
economical construction. 

(c) Reactions of adjacent property owners. 

(d) The situation with respect to comfort and 
safety of employees. Accessibility to 

transportation facilities. 

( e) Requirements and economy- of combining as-
sociated plant offices, storeroom and 

garage at one location. The establishment of 
garage work-centers by locating offices for 
foreman, supervisors and even district offices 
in conjunction with garage facilities has lo
calized plant operations and improved effi
ciency. In this way the supervision is nearer 
to the actual plant operations. 

(f) Method and cost of handling supplies and 
need for plant storeroom. 

(g) CommWli ty growth trend and direction as af
fecting motor vehicle operations and per

manency of garages at location selected. 

(h) Present and future boundaries of divisions, 
districts, etc. 

(i) Size and number of garages for a given com-
munity and their relation to existing or 

contemplated central offices, other offices, 
storerooms, garages and work centers, rail 
lines for adjacent pole yards, street car and 
bus routes, arterial highways, etc. 

(j) Usefulness for disaster operations in the 
event of natural disaster or an enemy at tack. 
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(k) Cost of land and building at each site. 
Include cost of garage operating personnel 

and equipment in studies used to determine num
ber of garages. Several plans are studied of 
larger and smaller installations at various lo
cation~ before the most efficient types and 
sizes are selected. 

(1) Deed, zoning and building code regulations. 

(m) Fire or other hazards due to surrounding 
buildings and class of occupants. 

{n) Wide street for safe exit and entrance. 

(o) Avoidance of fronting on main arteries. 

(p) Avoidance of congested districts. 

(q) Efficiency of operations and house service 
costs. 

(r} Availability of suitable commercial repair 
shops. 

(s) Proposed or possible future city planning 
or road construction which might affect the 

lot by changes in width or grades of the side
walk or street. 

(t) Possible future changes in the character 
or development of the neighborhood. 

3. SELECTION OF SITE 

3.01 Factors to be considered in this section 
are outlined in more detail in BSP Section 

H21.lll, Selection of Building Sites for Central 
Offices and Section H21.215, Survey Information. 

J.02 Requirements with respect to type and use 
of proposed building. 

(a) Adequate size for present and friture needs 
for offices, employee facilities and park

ing, number of vehicles, storage of materials, 
supplies, poles, cable, hardware, trailers, 
etc., and unforeseen contingencies. Size of 
an average lot in suburban areas for a 30-car 
garage may be approximately 120-foot frontage 
with a depth of at least 200 feet. This will 
provide space for a driveway alongside the of
fice portion of the building and space for em
ployees' cars. The additional depth is required 
to provide for future growth, for storage of 
trailers and for storage of outside plant ma
terial. In outlying areas a ground plot of 
three to four times the size of the building, 
according to ground usage, is usually satis
factory. Conditions at each site, of course, 
will govern appropriate size of lot. 
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(b) Sufficient land area where feasible so that 
building may be set back about 15 feet from 

curb at entrance to permit view of street for 
safety in entering traffic and to allow a suit
able turning radius. 

(c) Where an associated pole yard is required, 
consideration is given to obtaining land 

where a railroad siding can be made available. 

(d) Availability and capacities of water and 
gas mains, electric distribution systems 

and storm and sanitary sewers. 

(e) Corner lot advantageous: more flexibility 
in arranging entrances to yard and garage. 

Increased natural light and air. Decreased 
fire exposure. 

(f) Interior lot satisfactory if it extends 
through to parallel street~ or driveway ac

cess or easement is obtainable. 

(g) Interior lot with exit to one street should 
provide for minimum of 12-foot driveway 

along outside wall of building if practicable. 

(h) Employee parking is provided where econom
ically practicable or where ground is held 

for future telephone use and preparation costs 
are not excessive. 

(i) Zoning and building code restrictions. 

{j) Favorable neighborhood reaction to the 
project. 

3.03 Avoidance of hazardous locations. 

(a) Flood hazard of sites near streams. 

(b) Good drainage. Adequacy of storm sewer 
facilities where available. 

(c) Consideration of the type and occupancy of 
adjacent buildings and surrounding area 

from fire exposure and fire spread standpoint. 

(d) Location as far away from most likely 
targets for enemy action as practicable. 

(e) Hazards of locations near air craft land
ing areas. 

3.04 Site conditions affecting building costs. 

(a) Bearing capacity of the soil and type of 
foundations required. 

(b) Slope and contour of lot with consideration 
of drainage problems, retaining walls, 

driveways, excessive cut or fill excavation, 
etc. 
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(c} Natural and established grades in relation 
to proposed floor elevations. 

4. PLANNING 

4.01 Scope of work. 

(a) Early consideration of scope of work and 
design with a~chitect. 

(b) Decisions as to type of construction, ma
terials and mechanical and electrical 

equipment. 

(c) Planning the project development with th9 
architect. 

4.02 Working drawings. 

(a) Advantage of complete plans and specifica
tions. Possible reuse on othe~ projects. 

(b) Use of typical design for smaller garages. 

( c) Reuse of mechanical, electrical, and plumb
ing detail sheets, gasoline tank and pump 

layouts, etc. 

4.03 Requirements and considerations. 

(aJ General 

(1) Importance of making prompt use of new 
plant and fullest practicable use of ex

isting plant, Salvaging existing buildings 
for reuse when applicable. 

(2) Comparative costs of construction based 
on the use of the various applicable 

structural materials. 

(3) Advantages in use of standard manufac
tured products. 

( 4) Selecti·on of materials and design to re
duce number of crafts involved and sim

plify coordination problems. 

(5) Consideration of possible future growth 
of the garage in locating auxiliary 

spaces, heating and fueling equipment, etc. 

(b) General garage plan. 

(1) A rectangular building plan for parking 
area more efficient as regards cost per 

vehicle, with offices, etc., in separate 
lean-to with lower ceiling height. T and L
shaped arrangements or other irregular plans 
usually more costly per vehicle to be parked. 

SECTION H20.222 
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(2) Two rows of vehicles served by one vehicle 
aisle or four rows of vehicles served by 

two vehicle aisles are eConomical of space. 

(3) Parking at right angle: 1-1/2 feet min
imum between vehicles. An average park

ing area of 8 feet width is ordinarily used 
in calculating space for small vehicles. 

(4) Width of garage generally 60 feet for one 
vehicle aisle with two rows of vehicles. 

(5) Double aisle garages generally 110 feet 
minimum to 120 feet maximum width with 

separate entrance doors for each aisle, both 
i'ront and rear.. Parking area free ot obstruc
tions by placing interior roof columns only 
at line where two rows of vehicles meet (55 to 
60-foot truss spans). 

(6) Aisle width should be equal to length of 
larger vehicles to be parked, excluding 

consideration of one or two exceptionally 
long trucks. 

(7) It is desirable for trucks to be headed 
into wall to perm! t night loading of sup

plies from aisle. 

(8) Vehicle parking areas are limited pref
erably to one floor level because of 

cost factors and ramp construction. 

(c) Garage capacity 

(1) Although the layout for a specific lo-
cation is governed by the needs, condi

tions and fleet make-up of the particular 
local! ty, generally the following types of 
buildings will be most suitable. 

(a) Single aisle garage with lean-to (10 
to 50-car capacity). 

(b) Double aisle garage with lean-to (40 
to 100-car capacity). 

(2) Garages built initially with capacities 
of 10 to 40 cars are usually of the single 

aisle type, whereas capacities of over 40 cars 
are generally built with double aisles hav
ing two entrances at front and two at the rear. 
However, lot size and shape available or 
other conditions may indicate a modification 
of these basic tyPes. 

(3) Initial layout plans are prepared so that 
they may be expanded, if required, by 

providing additional bays at the rear and by 
changing the size of office and related fa
cilities in the lean-to accordingly. 
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(d) Auxiliary space 

(l) Offices, training room, employee facili-
ties, locker rooms, storerooms, tool

rooms, etc., most economically provided by 
building one-story lean-to along the side 
wall of garage with lower ceiling height 
(usually 8 feet). However, two-story addi
tions for off ice space also have been used 
in some cases wit~ satisfactory results. In 
other cases a two-story District Office 
Building has been erected, for example, on 
the front of the lot with a one-story garage 
at the rear. 

(2) Additional detail regarding the layout 
and arrangement of at tended storerooms 

is contained in Section 61.001 of Supply Op
erating Practices. 

(e) Construction tool storage 

(1) Space is provided for storage of con-
struction equipment not in daily use 

such as pumps, generators, blowers, long lad
ders, ropes, blocks, etc. This may be lo
cated in lean-to, in garage proper enclosed 
with wire mesh partition, or in shed in yard, 
based on local conditions. 

(f) Loading platform 

(l) Platform attached to building at trans-
port truck bed height with outside ramp 

and door leading to storeroom has been found 
practicable for ease of handling supplies 
where such facilities are required. Plat
forms built recently have been equipped with 
a cast-iron bumper. This bumper protects the 
platform but is severe on a truck which is 
forced against it too rapidly. It is possi
ble to bolt a substantial wood bumper to the 
metal bumper if protection of the trucks is 
desired. 

(g) Yard paving and driveways 

(1) Heavily traveled areas such as entrance 
drives are usually hard surfaced. Gen

erally, yard paving is of crushed rock or 
gravel except for those portions where travel 
is heavy necessitating use of black top or 
concrete. 

(2) Concrete paving strips are provided in 
some yards as pads for the open storage 

of certain items such ·as cable reels, con
duit, etc. 

(3) Paving is considered at rear of garage 
which could be removed easily if garage 

is extended. 
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(4) Yard is adequately drained away from the 
garage building. 

(5) Driveway curves at curb line are of suf
ficient radius to permit easy entrance 

of vehicles into traffic lanes. 

(h) Smaller garages 

{l) High cost per vehicle offset by simple 
treatment. 

(2) Use of local contractors, labor and 
materials, where available, for lower 

costs. 

(3) Consider use of prefabricated metal 
structures for economy. 

5. DESIGN 

5.01 General. 

(a) Construction and maintenance economies of 
simplifi'ed general design of garages. 

(b) Avoidance of eccentric! ties of archi tec
tural design~ 

(c) Consideration of surrounding structures. 

5.02 Excavation and grading. 

{a) Appropriate design of garage and appur
tenant facilities to avoid excessive ex

cavation, fill and grading costs. 

(b) Consideration given to deferring improve
ment of part of lot where lot is larger 

than current requirements and area and sur
roundings permit. 

5.03 Footings. 

(a) Bottom below frost line and have proper 
bearing area. Appropriate design of build

ing to avoid excessive foundation cost. 

5.04 Floors. 

la) Garage floor reinforced concrete usually 
5 inches or more thick, 1/8- to 1/4-inch 

slope per foot to drain to center of vehicle 
aisle. Provision of natural drainage of entire 
floor to permit hose cleaning and avoid need 
for squeegeeing of the floor "is recommended. 
Every effort should be made to obtain a uniform 
surface without depressions where water will 
collect. Desirable to steel trowel floor finish 
to produce a hard dense surface which is as 

' 
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impervious as possible to penetration of oil 
and grease drippings thereby facilitating 
sweeping and cleaning. Marking of the floor 
in sections with edging tools is not recom
mended. A concrete floor is preferred which 
is entirely smooth except for expansion joints 
required for large areas. Consideration is 
given to surface hardening treatment for floors 
as outlined in BSP Section H53.105. 

(b) If multistory garage can not be avoided, 
grade of ramp for light vehicles should not 

exceed 13 per cent and preferably 10 per cent. 
Surface finish ramps with an abrasive such as 
carborundum, and ribbed at a 45° angle, V-shaped 
to center of ramp to aid traction and drain
age. 

(c) Offices, etc., 4-inch concrete, except 
storerooms with heavy floor loads. 

(d) Consideration given to the provision of a 
walkway about 3 feet wide in garage ad

jacent to office space about 4 inches to 5 inches 
higher than garage floor; office floor to be 
at the raised level. Walkway should terminate 
short of the materials door to storeroom to fa
cilitate movement of hand supply trucks from 
storeroom to garage. Storeroom floor should be 
at same level as garage floor. 

(e) Concrete finished floors in all areas 
without floor coverings to save first cost 

and maintenance, except offices where asphalt 
tile is considered. Asphalt tile (greaseproof) 
used in important storerooms. 

(f) Curved, circular wheel guards at steel H 
columns with a minimum horizontal exten

sion of 4 inches offer added protection to ve
hicles arid eliminate dirt accumulations. 

5.05 Walls. 

(a) Avoidance of face brick, terra cotta and 
other costly finishes is recommended. 

(b) Common _brick exterior is recommended if ap
pearance controlling. Face brick front 

considered only if necessary to conform to ad
jacent buildings. 

(c) Reinforced concrete with minimum finishing 
usually satisfactory and economical. 

(d) Neat, well-pointed concrete block masonry 
will usually give a good appearance. 

(e) Quality of block important to avoid later 
dusting, shrinkage, spalling and rust 

spots. 
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(f) Waterproofing cement paints above grade 
on exterior of concrete block walls rec

ommended to decrease porosity and improve ap
pearance. 

(g) Exterior walls of uniform height on all 
sides of garage proper, as outlined in Para

graph 5.07 (a) (4) are recommended. 

5.06 Ceiling height. 

(a) Twelve feet to trusses, or equal to door 
height if greater, recommended. 

(bl Minimum ceiling height reduces construc
tion cost and heating requirements. 

5.07 Roof structure. 

(a) Framing 

(l) Wood bow-string truss - low original 
cost but higher in maintenance and heat

ing. 

(2) Metal bow-string truss economical 
steel type but parallel chord steel 

truss may result in less heating volume. 

(3) Beam and girder or flat slab construc
tion - provide low roof with minimum vol

ume to be heated, but are usually higher in 
first cost for a 60-foot span. 

(4) Where bow-string trusses are used, the 
cost of construction may be reduced and 

appearance improved if the roof surface on 
each end bay is sloped downward from the top 
of the last bow-string truss to a horizontal 
roof line at the end walls. This arrange
ment perm! ts exterior walls of uniform height 
and avoids high masonry walls at gable ends. 

(b) J·~ists and sheathing 

(l) Wood joists and wood sheathing - not 
fire resistive. 

(2) Steel Joists with precast gypsum slabs 
or precast concrete slabs more costly 

but not combustible. 

(c) Roofing material 

(l) Built-up roofing on solid sheathing or 
steel deck is recommended. 

(2) Insulation is considered where advis
able. Two-inch thickness rigid insula

tion provides savings in heating cost. 
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5.08 Doors. 

(a) Vehicle door width usually l2 to l4 feet 
as required. Height 12 teet for telephone 

trucks or higher based on State regulations 
:for maximwn height of vehicles if commercial 
freight trucks are to enter. 

(b) Overheed type doors generally used, elec-
trically operated in larger garages with 

opening controls at strategic points and clos
ing controls only at locations where clear 
view throue;h doorway is possible. A red flash
ing safety light on electrically operated doors 
is helpful in preventing accidents. 

(c) Both sides of door-jambs are protected 
with wheel guards to a height of 3 feet. 

(d) Front and rear vehicle doors in garage are 
provided where possible. 

(e) Pedestrian sidewalk and door are provided 
separate from vehicle entrance. 

5.09 Windows. 

(a) Commercially projected steel sash adequate 
and economical. 

(b) Wired glass for fire protection. recom
mended particularly in walls which are ad

jacent to combustible structures or other 
exterior exposure. 

(c) Bottom of window frames in garage section 
are located above projecting ladders on 

vehicles. 

(d) Glass block lighting usually not econom
ical and does not permit ventilation. 

( e) Minimum windows in garage area are provided 
as required for adequate ventilation. Nat

ural lighting advantage secondary - vehicle 
servicing generally a night operation. 

(f) Heat loss in northern climates, and fire 
exposure are considered when determining 

number of windows. 

5.10 Partitions in auxiliary space. 

(a) Cinder or stone concrete block. 

(b) Non-combustible wallboard over studding. 

(c) Lath and plaster over studding or plaster 
on masonry in finished areas. 
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5.11 Ceiling finish of auxiliary space. 

(a) Mineral board or lath and plaster. 

5.12 Toilet wall surface. 

(a) Painted masonry. Smooth salt glazed tile 
wainscot at wash basins is considered in 

important large garages. 

5.l3 Toilet stalls. 

(a) Metal recommended because of moderate 
first cost and low maintenance. 

5.l4 Skylights. 

(a) Skylights are avoided where possible be
cause of cost, heat loss and continuous 

maintenance. 

(b) Consideration given corrugated wire glass 
or Plexiglas flush with roof surface when 

effect of skylights is considered necessary. 

5. l5 Heating. 

(a) Heating plants for. garages should be cut 
off from the building by an unpierced fire 

wall [except for heating pipes) and fire re
sistive ceiling, with door entrance only from 
outside. 

(b) Types of Heating Systems: 

(1) Steam-heating preferred for larger ga-
rages. Coal-fired boiler equipped with 

stoker of bin feed type. Oil or gas fuel pref
erable to coal if economically practicable. 
Unit steam heaters in garage area and direct 
steam radiation in lean-to. Vacuum return 
pump. Hot water provided by coil in boiler 
and adequate storage tank. Boiler equipped 
with aquas tat and necessary controls for pro
viding hot water in nonheating season. 

(2) Direct fired overhead unit heaters, gas, 
ele~Lric or oil installed at least 

8 feet above floor, usually placed at truss 
height. Safe distance from adjacent com
bustible materials. 

(3) Hot air or warm air systems designed in 
accordance with the requirements of the 

National Board of Fire Underwriters, Pam
phlet No. 88, are sometimes employed because 
of economic considerations. RecirCulation 
of vapors or odors from garage into office 
spaces is avoided. 
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(4) Gravity warm air systems not used be
cause of fire hazard. 

(c) Heating systems should be installed in ac
cordance with the require.ments of the Na

tional Board of Fire Underwriters. 

(d) Automatic heat shutoff when gara_ge doors 
are open is considered. 

(e) The provision of means of controlling of
fice and garage spaces at differing re

quired temperatures is recommended. Lower 
temperature usually maintained in garage area. 

(f) The provision of partitioned vehicle serv
icing area, if economical in heating lay

out, is recommended. 

(g) Walls, floor and ceiling of heater room 
{including domestic hot water heater space) 

are of noncombustible materials as outlined in 
the National Building Code. 

5.16 Ventilation. 

(a) Local ordinances may require facilities 
for ventilating garages - some cities have 

regulations requiring special exhaust systems. 

(b) If engines are to be run during repairs in 
service space, underfloor suction ducts 

with flexible hose for vehicle exhaust pipes 
are recommended. 

(c) The requirements for occasional ventila-
tion, either by natural or mechanical means, 

made necessary by operat~ng conditions is con
tained in National Board of Fire Underwriters 
Pamphlet No. 88. 

5.17 Electrical work. 

(a) Five-foot candle light intensity usually 
provided for general illumination in ga

rage. 

(b) Incandescent or fluorescent original 
cost versus cost of electricity. 

(c) Fluorescent lighting fixtures not gen
erally extended to areas where the quality 

and amount of light is not important or where 
the lighting is only occasionally used. 

(d) Lighting circuits are arranged to minimize 
cost of electricity. 

(e) Vehicle servicing areas require supplemen
tary lighting. 

SECTION H20.222 
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(f) Storeroom areas require supplementary 
lighting for material selection and repair 

work. Lighting should be arranged to meet store
room requirements. 

{g) Use of paints with high reflectance on 
walls and underside of roof improves light

ing. 

(h) Three-prong polar! ty grounded e.lectric 
outlets for power tools and drop lights lo

cated at least four feet above the floor are 
provided around the garage. 

(i) Electrical installation should conform 
with National Electrical Code. 

5.18 Plumbing. 

(a) Numbel." of fixtures determined by maximum 
number of persons as covered in BSP Sec

tion H24.520. 

(b) Consideration given to facilities for 
women at work-centers. 

(c) Toilet f.i,xtures are arranged to make most 
~fficient use of building space and piping 

for water and waste. Urinals with water seal 
above all drain openings to facilitate clean
ing are recommended. 

(d) Showers provided where justified by need. 

{e) Water piping installed in garage area for 
car washing purposes. 

(f) Trough drains, or individual floor drains 
along center line of vehicle aisle and 

equipped with slotted cover (not perforated 
cover) are recommended. 

(g) Wash fountain is considered where econom
ical rather than individual wash basins. 

(h) Jani tor's service sink and storage provided 
in separate small room opening to garage 

area. 

5.19 Gasoline tank and pumps. 

(a) Underground storage tank is provided. 

(b) Size of tank governed by number of vehicles 
served. 

(c) Storage requirements for a minimum of two 
weeks is provided. 

(d) Cost factor is considered - price of gaso
line dependent upon quantity delivered at 

one time. 
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{ e) Gas pumps located preferably on an ele
vated concrete island in the open yard, and 

gassing of trucks done outside. 

(f) Island is of sufficient height and size to 
protect pumps. 

(g) If pumps must be within garage, a long fil
ler hose for outside servicing is provided. 

(h) Portable gasoline tanks are avo~ded where 
possible. 

(i) Lubricant storage in separate room or under
ground. 

(j) Handling of gasolines, oils and flammable 
liquids, and location of storage tanks in 

accordance with the standards of the National 
Board of Fire Underwriters, Pamphlet No. 30. 

5.20 Compressed air. 

(a) Outlets along walls and on center col
umns for inflating tires are provided. 

(b) Air compressor motor of explosion-proof 
type unless located at height of 4-feet or 

more above the floor. 

(c) Local regulations concerning location of 
compressor are observed; however, it should 

not be placed where high room temperatures 
exist. 

5.21 Vehicle lift. 

(a) Where vehicle servicing operations are to 
be performed, consideration is given to the 

provision of a two-column vehicle lift installed 
so as to be at floor level when in the lowered 
position. 

(b) A lift is preferably installed in a corner 
of the garage or in lean-to space if avail

able. 

(c) Installation at about 45° angle to aisle to 
expedite placing of vehicle on the lift is 

recommended. 

5.22 Fencing. 

(a} Fence usually essential to protection of 
supplies and equipment. Fences seven feet 

in height with three strands of barbed wire at 
the top to provide additional protection against 
vandalism and theft have been used. 

(b) Woven wire fabric and wood or steel posts 
generally used. Chain link fence more 

costly. 
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( c) Consideration is given to fencing only 
minimum area required, leaving portion of 

land for future development when needed. 

5.23 Fire protection. 

(a) Wired glass in windows will furnish con-
siderable resistance to a fire in an ad

jacent building, and may afford some protection 
in the case of interior fires by assisting in 
excluding oxygen. 

(b) Wired glass should be placed in metal 
window frames. 

( c) Automatic sprinkler system would provide 
additional fire protection for building and 

contents especially where wood roof construc
tion is used or where there is a large concen
tration of vehicles. 

(d) Heat actuated fire signaling devices, less 
costly than sprinklers, sometimes are used 

on combustible ceilings to quickly detect fire 
and automatically close an electrical cir.cuit 
to sound an alarm. 

(e) Portable fire extinguishing equipment as 
recommended in BSP Section H43.010, for put

ting out incipient fires when personnel are on 
duty. 

(f) Extinguishers should be located where they 
will not be damaged by trucks. 

(g) Extinguisher locations clearly marked on 
columns or walls at height visible above 

parked vehicles. 

(h) Repair work involving open flames or other 
hazardous work done only in a room sepa

rated from storage section by a fire wall. Out
side entrance to repair room where possible, 
otherwise entrance should be equipped with an 
approved self-closing fire door in tight fit
ting frame. 

(i) Bell System Practice, Section H40.055, cov
ers the requirements for painting vehicles 

in Company garages. 

( j) Good practice requirements for construc-
tion and protection of garages is discussed 

in the National Building Code and in Pamphlet;, 
Nos. 30 and 88 issued by the National Board of 
Fire Underwriters. 

(k) Fire and safety inspection and advisory 
services rendered by Marsh and McLennan are 

covered in BSP Section H44.015. 

' 
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6. PREFA~RICATED METAL GARAGES 

6.01 Various types of prefabricated metal build-
ings are being manufactured which may be 

suitable for garages in some locations. This type 
of construction provides low cost garaging. Some 
are sufficiently well constructed that the struc
ture would not suffer the expense of shortened 
useful life. Where such an economical design can 
be used, it should save money in capital invest
ment; and yet it does not appear to be so cheap 
as to be too costly in future operation and main-
tenance. Greatest economy can be obtained in 
prefabricated metal garages when heating is un
necessary and simplest construction can be used. 

6.02 The stock design which seems to be most ef-
ficient for garages is 60 feet wide, vary

ing in length, with columns along the walls every 
16 feet. It will accommodate two lines of vehi
cles parked at right angles to the side walls with 
an aisle down the center. A separate lean-to may 
be included for office and toilet space. The 
standard ceiling height to underside of garage 
trusses would be 12 feet. An overhead door could 

SECTION H20.222 
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be placed in each end of the garage and any suit
able window arrangement could be provided. 

7. OPEN-SHED TYPE GARAGES 

7 .Ql A low cost open-shed type of garage has been 
used to some extent in warm climates. Those 

built generally have been of galvanized sheet 
metal on wood or steel frame, using gravel or sea 
shells for floors. The roof supports are located 
so as to provide proper spacing of vehicles for 
maximum use of space. The columns are placed back 
from the front roof line with cantilever roof 
construction to facilitate parking. 

7.02 In several instances these sheds have been 
erected at the rear of the lot behind a cen

tral office building. However, they are often 
built as part of a group of buildings to serve as 
a complete work-center. Other facilities included 
in the work-center, such as plant offices, store
rooms, training rooms, wash rack, vehicle serv
icing structure, etc., are of the same general 
type of construction except that office spaces 
are finished with wallboard on interior of walls 
and ceiling and asphalt tile on floors. 
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BELL SYSTEM PRACTICES 
Buildings 
Planning 

SECTION H21. 111 
Issue 2, December, 1953 

AT&TCo Standard 

SELECTION OF BUILDING SITES FOR CENTRAL OFFICES 

1. GENERAL 

1.01 This section covers factors to be consid-
ered in the selection of central office 

buildini;i- sites that will allow the developing 
of buildings with well balanced elements of 
u-':.il:i.ty, economy and appearance. 

1.02 This section is revised and reissued to 
include additional reconunendations and 

important considerations with respect to of
fices located in cities which have been desig
nated as critical target areas and/or which 
serve important military or atomic energy in
stallations. Arrows are used to indicate changes 
throughout the text. 

1.03 Although the information contained in 
this section is applicable in general to 

sites for other types of telephone buildings, 
factors to be considered specifically for such 
buildinf!S will be outlined in separate sections. 
Certain special consideration.s .in connection ·+, 
with the location of and the selection of sites 
for garages and garage work centers are con
tained in Section H20.222, H50.01S of Bell 
System Practices, Checking Routine, Garages and 
Garage "Work Centers, Project Planning and De
sign. Recommendations regarding the selection 
of an Accounting office location and site are 
contained in section one, 11Selection of an 
Accounting- Office Location and Site" of the notes 
entitled "Accounting Space and Building Require
ments." This section of the notes was issued to 
all Chief Engineers and Comptrollers by letter 
of July JO, 1953. The defense considerations 
recommended in Para~raph J.19 are equally im
portant and applicable to the location of non
equipment space as well as equipment space. 
The locations of storerooms and Rarages are im
portant in plarming' for disaster operations. 
It is to be expected that all available Company 
vehicles and supplies will be needed in the 
event of a disaster whether natural (such as 
stonns, earthquakes or floods) or otherwise 
(such as enemy air attacks, sabotage, confla
grations or explosions). Storerooms or garages 
in target area cities are included in defense 
planning as possible locations for emergency 
switchboard positions, rendezvous points for 
off-duty Company employees returning to work 
after a disaster, Company operating centers for 
directing restoration work, etc. 

1.04 The time factor inherent in acquiring 
land, with the attendant processes of 

negotiation, title search, survey, zoning and 
subsoil tests, should be recognized. 

1.05 Experience has indicated the importance 
of selecting a definite plot sufficiently 

early in the project schedule to permit ample 
time for the preparation of surveys, test bor
ings, test pits, etc. On the other hand, it is 
usually not desirable that land for a new loca
tion be acquired year~ in advance of its need 
because of the probability of changes in out
look as to future development and other similar 
changes during the period the property is held. 
To avoid possible inflation of prices, investi
gations of Sites and purchase of property are 
carried out on a confidential basis. 

l.o6 Generally speaking, the economical loca- 41 
tion of the central office site is deter

mined from the indications of the fundamental 
plan. 

1.07 Where new central offices are contem-
plated, early consideration should be 

given to the location of the wire center. This 
will greatly facilitate the search for real 
estate, particularly in those cases where there 
is little vacant property available or where 
modification of zoning regulations may be nec
essary. For a number of reasons it may not be 
practicable to secure a suitable site at the 
theoretical wire center, in which case a selec
tion is usually made by weighing the outside 
plant considerations for each available lot 
against the advantages the proposed lot may 
offer as a site for the new building. 

1.08 The proper size of a lot is of equal im-
portance to the matter of its location. 

In addition to being properly located, the lot 
should be of liberal size to provide for orderly 
expansion to· the ultimate building and for un
foreseen contingencies. The area of the site 
required to accommodate a given central office 
building is determined largely by consideration 
of the equipment space required in the new.build
ing ultimately. The space required for other 
than equipnent purposes and the indications of 
t1'"? .fundamental plan as to possible changes in 
the exchange boundaries are also important 
factors to be considered. In detennining the 

+I 
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f+' suitability of available sites it is highly 
desirable to have in hand a well considered 
tentative floor plan layout for the ultimate 
building. This layout would embody an estimate 
of the space units uhich must be housed, the 
relationship these bear to each other and the 
extent to uhich each crie must be enlarged 

l+ eventually. 

1.09 In general, the acquisition of a liberal 
amount of land affords opportunities for 

orderly exuansion to accorr,modate growth and un
foreseen contingencies, provides ample light 
and air, reduces fire exposure, permits flexi
bility in arranginr the building on the lot and 
allo11s for appropriate landscaping. In this 
connection, the need for employee parking fa
cilities, particularly in residential sections, 
is not overlooked. 

1.10 Corner locations and sites partly or en
tirely surrounded by streets have certain 

advantages over interior locations such as: 

(a) Greater opportllllities for favorable 
public attention. 

(b) Increased natural light and air. 

(c) Decreased fire exposure. 

(d) Better facilities for bringing in outside 
cables. 

(e) Opportllllities for flexibility in provid
ing electric, water, gas and drainage 

services to the buildinf. 

(f) More flexibility in arrani?"ing entrances 
to the building. 

1.11 In the case of buildin? sites for commu-
nity dial offices, consideration is given 

to available locations on secondary streets in 
order to obtain maximum economy in these small 
offices; possible fire hazards on adjacent 
property, however, are to be minimum. 

r+ 1.12 The selection of central office building 
sites in cities which are likely targets 

for an enemy attack or near installations which 
are likely 'to be subject to attack or sabotage, 
require special considerations in addition to 
the usual factors. Some of the more important 
considerations are outlined in Paragraph 3.19. 
It is not suggested that the selection of 
building sites be based primarily on defense 
considerations, however, it is suggested that 
defense factors be included along with the 
usual considerations that are normally applied. L+ . 

Page 2 

2. PLOT SIZES 

2.01 While the size of a plot selected for a 
given project is usually dependent on 

numerous factors, it is desirable as mentioned 
under Paragraph 1.09 that the lot area be lib
eral for the structure involved, particularly 
in the case of an interior plot. Except for 
co~.munity dial office buildings in outlying 
districts, experience indicates that a minimum 
length (or depth) for a plot is about 150 feet, 
and for the larger offices 200 feet is prefera
ble. Plot widths are usually determined by 
considering the fundamental layout plans with a 
view of obtaining gene·rous surrounding light 
and air space, driveway and parking facilities. 
For a community dial office building, a plot of 
about 50 feet by 100 feet generally is sufficient. 

3. FACTORS TO BE CONSIDERED 

3.01 Deed, zoning and building code restric
tions, fire regulations and possible 

reaction from neighbors are limiting factors. 

,..... 3.02 In purchasing new lots consideration is 
given to the marked tendency on the part 

of many municipalities and other governing au
thorities, such as County Planning Commissions, 
to restrict the use to which property within 
certain boundaries may be put, the heights of 
buildings, t~e proportion of the total lot area 
which may be occupied by the completed building 
including requirements for certain minimum set
back distances from the property 1-ines to the 
building, and to require, in certain instances, 
the provision of off-the-street parking facil-

L.+. ities in connection with the building. 

3.03 The theoretical ultimate wire center 
serves as a guide in determining the gen

eral vicinity considered most desirable for a 
central office location. In many instances, 
however, because of lack of sites, excessive 
high prices for those that are available, or 
for other reasons, it may be advisable to ac-_ 
quire land at some distance from the designated 
center. The search for such sites is prefer
ably directed toward that portion of the area 
which offers the best potential prospects for 
future development. 

3.04 It is suggested that comparisons be made 
of all properties to be considered with 

regard to: 

(a) Propriety of location with respect to 
wire center of central office area, i.e., 

distance removed, etc. 

(b) Cost of plots. 

(c) Cost of building at each site. 

(d) Outside plant considerations at each site. 

' 
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3.05 Proposed or possible future civic im
nrove:rn.ents which might affect the lot by 

changes in the width or grades of the sidewalk 
or street are considered. 

3.06 Probable future change in the character 
or development of the neighborhood is 

important. 

J.07 The proximity of unfavorable surroundings 
productive of dirt, noise and vibration, 

such as a heavily traveled street intersection, 
a traction line, a noisy or dirty industrial 
plant, or general lack of neighborhood cleanli
ness is taken into account. CleaD and quiet 
surroundin;rs are most desirable. 

3. 08 The proximity of electric power installa-
tions such as electric traction lines, 

power generating stations or substations, the 
ground potentials of which may impair trans
Miss5_on, is an iJTlportant factor. This condi
tion is usually more serious in outlying dis
tr:l_cts where P:rounr'l_ potentials may be hie-her 
and tend to extend over wider arE'aS due to the 
absence of subsurface pipin~, etc. 

3. 09 Exposnre to fj re or other hazards on ad-
jacent property are to be minimum. From 

the standpoint of eliminating gas leaking into 
buildinqs, part:i_cularly from hifh pressure mains 
and especially into cornrn.unity dial offices, 
either follorrinp alone Telephone Company under
ground cable duct or permeating through the 
soil, selection of a site not in proximity to 
gas mains is important. If it is impractical 
to select a site away from gas piping, a plot 
is chosen, if possible, so that the underground 
·cable duct into the building does not cross gas 
lines. This insures against gas leaking through 
ducts over and above plugging and sealing the 
ducts at the building. 

3.10 Drainage conditions of the site and sur-
rounding area with particular reference 

to possible flooding due to inadequate seucrs, 
overflowing streams or other abnormal surface 
v.rater conditions are not overlooked. 

).11 Availability and capacit~.e.s of water and 
gas mains, electric distribution systems 

and storm and sanitary sewers are evaluated. 

3.12 Natural and established ~rades and levels 
are C0!11pared with reference to their ef

fect on both the proposed floor elevations and 
the cost of the proposed building, including 
any excess excavation or fill for gradinf,. 

3.13 Subsurface conditions as they affect the 
excavation, foundation and basement floor 

level with respect to grade, also a~ rer:ards 
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subsurface conduit, gas and water lines are 
important. Particular attention is given to 
the bearing capacity of the soil, to subsur
face water conditions and to the presence and 
character of rock as related to cost of sheet 
piline, pumping or caisson foundations. Data 
are usually available in off ices of local ci vie 
authorities. If, however, such data are in
adequate or if subsurface conditions are other
wise in doubt, it may be desirable, if pos
sible, to obtain an option on the property 
until test pits or borings may be made. 

3.14 Sites havine- bed rock at or near graae 
usuallJ !JOScess maximum stability against 

quake movement. 

3.15 The size and shape of the plot with re-
gard to future extensions to the building 

and the desirability of landscaping treatment 
are factors. 

3.16 The influence of surroundings upon the 
architectural desipn of the building are 

considered from the standpoint of developing 
favorable public reaction and, also, for the 
suitability of a public business office if one 
is contemplated. 

3.17 The p;eneral situation with respect to 
comfort and safety to employees, parking 

facilities for employees' automobiles and ac
cessibjlity to public transportation is 
important. 

3.18 Plots located near aircraft landing areas 
and airways, which might require night 

lighting top;ether with painting for daytime 
marking or limitations on height of structures, 
preferably are not selected for central office 
building sites when other properties are 
available. 

3.19 In designated critical target area cities,41 
areas serving atomic energy installations, 

key military installations or other locations 
as deemed necessary, selection of building sites 
to the extent practical in accordance with the 
following factors: 

(a) Dispersion Plans 

(1) Consideration of dispersed locations to 
the extent practicable with suf:'icient 

separation so that the chance of severe 
damage to more than one building is greatly 
lessened in the event of an enemy air at
tack, sabotage or other disasters. Separa
tion of five miles or more is desirable, 
however, separation to a lesser degree is 
better than none at all. 
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(2) Consideration of areas away from in
stallations that are likely to be 

sabotaged or whiGh are likely targets in 
the event of an enenw attack. 

(3) Consideration of locations a\ra.y from 
defense plants, air bases, oil refiner

ies, etc, which constitute likely targets 
or which are hazards from the standpoint of 
explosions and fires. 

(b) Fire Storm and Conflagration Potentials 

(1) Consideration of residential areas where 
the building density is less than 20 per 

cent and likely to remain this way by rea-
s0ns of zoning laus, etc. l+ 

(2) Consideration of locations away from 
highly congested areas where most of 

the buildings are not of fire-resistant 
const:n.iction. Such areas may burn in a 

Paee u 
4 Pages 

fire stonn or conflagration as a reeult of 
an enemy attack through the initiation and 
spread of fires from an atomic, high 
explosive or incendiary attack. 

(3) Consideration of the particular part of 
the more congested areas where the sur

rounding structures are predominantly of 
fire resistant construction. 

(4) Consideration of areas free from places 
where explosives and flammable materi

als are manufactured, stored or used. 

(.5) Consideration of areas with wide streets 
that would serve as possible firB breaks. 

J. 20 Careful check of these factors should be 
made by the Building Engineer before 

ma.king commitments. 

' 

f 
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BILL SYSrEM PRACrICES 
Buildings 
Planning 

SECrIO!I H22. lOl 
Issue l, June, 1953 

Ar&rco Standard 

COLUMll SPACING IN EQUIPMENT ROOMS 

l. GENERAL 

1.01 This section covers column spacing in 
equipment rooms for new buildings housing 

crossbar and/or step-by-step central o-ffice 
equipment. 

1.02 The purpose of this section is to recom-
mend column spacing with regard to the 

structural framing for equipment buildings. 
These spacings are for consideration in the de
sign of equipment buildings with the objective of 
effecting economies in building construction by 
improving the efficient use of equipment floor 
space. 

l.03 It is important that early in the building 
design stage the engineers of both the Tele

phone Company and the architects collaborate in 
arriving at the best method of structural fram
ing as related to the equipment arrangements to 
assure maximum efficiency in the utilization of 
floor space. 

2. COLUMN SPACING FOR CROSSBAR EQUIPMENT 

2.01 Aisle Dimensions: As a result of a recent 
review of the matter of aisle spacing tor 

crossbar tram.es, it is recommended that widths of 
30 inches be adopted for maintenance aisles, and 
23 inches in No. 5 crossbar and 24 inches in No. 1, 
tandem and toll crossbar offices for wiring aisles 
in new installations of crossbar frames. These 
aisle dimensions will permit the accommodation 
of five rows of frames between columns in an 
18 1 -6 11 span, and in addition a partial row in line 
with the columns. 

2.02 Column Spacing: It is recommended that 
column spacings of 18 1 -6 11 be used in the 

width of the building (at right angles to the run 
of the frames) for crossbar frame bays in No. land 
No. 5 crossbar offices, and in crossbar tandem 
and crossb~r toll offices. This departure from 
the former practice of using spans that are mul
tiples of 4 feet and resulting in a 20-foot mini
mum span for five crossbar frames in a span will 
achieve appreciable saving in building size. 
Fig. 1 indicates a typical arrangement ot cross
bar frames and aisles with 18 1 -611 span. 

CROSSBAR SYSTEMS 
TYPICAL LAYOUT Of CROSSBAR FRAME BAYS WITH 

NARROW AISLES ANO 18'·6" COLUMN SPACINGS 

'lo 
' 00 

I ±:=:= ____ ~H=si~ ~cz_o~! ___ , - ~----io~± ____ , ---
Aisle Dimensions-F to For Maintence = 30• 

R to R or Wiring= 23" for No.5 Crossbar 
= 24" for No.1,Tandem 8 Toll Crossbar 

Frame Width-10112 - No.5, 10"-No.l.TOndem a Toll Crossbar 
Dimension "AK -Columns 18"Wide -221/2 

Columns 20"Wide-20'tl 

Fig. l 

2.03 M.D.F. Bavs: The re~uction in span cov-
ered in Paragraph 2.02 is not applicable to 

the M.D.F. bays, which normally include the num
ber group and translator equipment of the No. 5 
system. The 30-inch aisle is not intended to 
apply to the L.D.F., block relay and translator 
frame rows of the No. 1 crossbar system. The spe
cial requirements of this equipment are indicated 
in the Bell System Floor Plan Data Sheets. 

2.04 Toll Terminal Equipment Bays: The practi-
cability of applying an 18 1 -6 11 span to bays 

accommodatlng toll terminal equipment is cur
rently under study. New projects which include 
such equipment, if they involve consideration of 
reduced column spacing at the location of toll ter
minal equipment are considered indi~idually. 

Copyright, 1953, by American relephone and relegraph Company 
Printed in U. S. A. Page l 
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SECTION H22.l0l 

2.05 Aisle Clearance at Columns: Free-standing 
columns in the equipment rooms necessar

ily restrict aisle clearances at these loca
tions. In view of the reduced aisle dimensions 
recommended in Paragraph 2.01, it is desirable to 
maintain clearances at not less than indicated 
as dimension "A" in Fig. l. It is recommended, 
therefore, that the column dimension measured in 
a direction perpendicular to the run of the frame 
be kept to is• or less and should not in any case 
exceed a maximum of 20". These dimensions as
sume that ventilating ducts, conduit, pipes, 
etc., will not be permitted to encroach on the 
minimum clearances recommended. 

3. COLUMN SPACING FOR STEP-BY-STEP EQUIPMENT 

3.01 Aisle Dimensions: The use of standard 
aisle dimensions as indicated in Fig. 2 and 

in the Bell System Floor Plan Data Sheets will 
permit the accommodation of five rows of frames 
in an l8'-6n span, plus a partial sixth row in 
line with the columns if desired. 

3.02 Column Spacing: It is recommended that 
column spacings of 18'-6n be used in the 

width of the building (at right angles to the run 
of the fram~s) for frame bays in step-by-step 
offices. The use of the 18 1 -6• span will reduce 
the areas required for step-by-step equipment 
frames in new offices and will achieve appreci
able savings in building size. 

3.03 This plan, in addition, will facilitate 
economical layouts of crossbar equipment in 

the building if the installation of such equip
ment becomes desirable at some future date. 

3.04 Fig. 2 illustrates the application of this 
spacing to s.tep-by-step equipment layouts 

and indicates the location of frames with re
spect to columns of various sizes, with the re
sulting clearances. 

3.05 M.D.F. Bays: It is not intended that the 
recommended 18'-6" span covered in Para

graph 3.02 be applied to the M.D.F. bays which 
normally include the I.D.F. in a step-by-step 
layout and which are designed to meet the special 
requirements of this equipment as indicated in 
the Bell 3ystem Floor Plan Data Sheets. 

3.06. Aisle Clearance at Columns: The dash lines 
in Fig. 2 indicate the minimum clear

ances between the frames and the face of the col
umns recommended in the Bell System Floor Plan 
Data Sheets. Where the column dimension at right 
angles to the run of the frames is 14" or less, 
satisfactory clearances are obtained when the 
frames in line with the columns are centered on 
the columns. With column widths of is• or more, 

Page 2 

STEP-BY-STEP DIAL SYSTEM 
TYPICAL LOCATION OF FRAMES 
WITH 18'- 6" COLUMN SPACINGS 

Fig. 2 

the frames in line with the columns are offset 
from the center lines of the columns by varying 
amounts, in order to obtain the necessary clear
ances between the frames and the columns at both 
sides of the span. 

3.07 Although Fig. 2 indicates that adequate 
minimum aisle clearances can be obtained 

with columns up to 24" in width, it is recom
mended that the column dimension measured in a 
direction perpendicular to the run of the frames 
be kept to is• or less and should not, in any case. 
exceed a maximum of 20•. These dimensions assume 
that ventilating ducts, conduit, pipes, · etc., 
will not be permitted to encroach on the minimum 
clearances. This limitation is required for lay
outs of crossbar equipment in an 18'-s• span and 
adherence thereto will preclude difficulties in 
obtaining efficient use of equipment space in 
case it becomes desirable to install crossbar 
equipment in the building at some future date. 

4. CONSIDERATIONS COMMON TO BOTH CROSSBAR AND 
STEP-BY-STEP EQUIPMENT 

4.01 Other Requirements: It may occasional~y 

be desirable to adjust certain column 
spacings in the equipment spaces because of oper
ating room or other requirements on other floors. 
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An operating room for two lines of switchboard 
can generally be laid out in a space the width of 
two 18 1 -6• bays. Clerical desks and tables can 
usually be located in the cente~ of such a room. 
In such cases, the clearances and aisle space for 
each line of switchboard will approximate the 
minimum dimensions recommended in Traffic Engi
neering Practices, Division J, Section 2, Traf
fic Space Requirements - Operating Rooms. An 
operating room for one line of switchboard re
quires a minimum width of 20 feet and normally a 
20-foot bay is provided. 

4.02 bongitudinal Column Spacing: The equip-
ment floor space is most efficiently used 

if the column spacing in the direction of the 
length of the building (parallel to the run of the 
frames) is in the order of 20 feet or an even mul-

SECTION H22.101 

tiple of two feet. This dimension is varied to 
some extent as required by such considerations 
as the length of the initial building, the con
templated ultimate extension and the necessity 
of keeping columns out of cross aisles. 

4.03 Longitudinal Column Dimensions: The di-
mensions ~f columns measured in the direc

tion of the length of the building (parallel to 
the run of the frames) is held to a minimum con
sistent with the cross section of the structural 
members plus fireproofing. Ducts, pipes, etc., 
which are sometimes furred in with the column are 
not normally permitted to encroach on the longi
tudinal clearance between columns in equipment 
spaces. These procedures are intended to mini
mize the length of the reduced portions of the 
aisles. 

Page 3 
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BELL SYSTEM PRACTICES 
Buildings 
Planning 

SECTION H24.50l 
Issu€ J, January, 1953 

AT&TCo Standard 

TOILET ROOMS - GENERAL 

1. GENERAL 

1.01 This section outlines suggestions for the 
general treatment and finishes of toilet 

rooms and the factors to be considered in their 
planning in telephone buildings. 

1.02 The practice is reissued and the text 
generally revised to provide additional 

recornmendations for lighting, treatment of walls 
and floors and the ventilation of toilet rooms. 

1.03 Variations from the recommendations may 
be required by local ordinances, or may 

be necessary in large headquarters buildings or 
small offices in outlying areas, where special 
conditions are not unusual. 

l.Oh Typical toilet room layouts including 
mounting heights of the fixtures and 

various toilet room accessories are outlined in 
B.S.P. Section H24.510, Toilet Room Fixture 
Spacings. The requirements for the various 
fixtures and accessories based upon the number 
of persons assigned to their use, are covered 
in B.S .. P. Section H24.520,'Number of Fixtures 
Required in Toilet Rooms. Suggestions as to 
types of plumbing fixtures and fittings are 
described in B.S.P. Section H)h.150, Plunil:ling 
Fixtures in Toilet Rooms and House Service 
Closets. 

2. LOCATION 

2.01 Toilet rooms are generally located as far 
as practicable, in or adjoining the core 

or the stair area of the building. In addition 
to the desirability of this location from the 
standpoint of accessibility for building per
sonnel, it is generally considered a location 
which will offer a minimum of interference with 
future equipment growth. 

2.02 Locations opening directly into equipment 
areas, or where equipment aisles are used 

as passageways to toilets, are avoided where 
practicable, to reduce the exposure of the 
equipment to lint and dirt. 

2.03 It is considered advisable not to locate 
toilet rooms above equipment space or 

where a leak in the piping or fixture overflow 
may result in damage to the equipment. The 
arrangement of toilet rooms one above another, 
where feasible, provides the most economical and 
practical method of plumbir!g, and with toilets 
on successive floors the probability of damage 

from leaking water is reduced. Where it is 
necessary to locate toilet rooms above equip

~ ment space the floor area is treated as outlined 
in Part 3. 

2.04 Where men's and women 1 s toilet rooms are 
adjacent on the same floor, the entrances 

are located as remote from each other as prac
ticable to afford maximum privacy. 

~ J. WATERPROOFING 

3.01 The floors of toilet rooms above equip-
ment areas, and in other locations where 

it is considered advisable, ·are made water
tight to minimize the hazard of overflow or 
leaks. In general, applied waterproofing com
pounds are not recommended for this purpose be
cause of the possibility of cracks developing 
in the floor slab. Experience indicates that 
the application of a continuous rustless metal 
pan directly to the structural floor slab pro
vides a more satisfactory waterproofing treat
ment. Pans are constructed of sheet.lead, soft 
sheet copper or like material, and are extended 
over the entire area of the toilet room floor 
including adjacent piping space. 

J.02 Floor drains installed in toilet rooms 
with waterproofed floors are preferably 

discharged into a service sink or similar open 
receptacle to avoid the problem of dry traps 
and the possible backflow from the sewerage 
system. To minimize the possible accident 
hazard and for appearance, it is considered ad
visable to locate floor drains out of the gen
eral path of travel. 

J.03 In toilet rooms where the provision of 
floor drains is not practicable, consid

eration is given to the use of exterior wall 
scuppers. 

4. WATER SUPPLY CONTROL 

4.ol To provide for emergency and maintenance 
conditions water supply branches to each 

toilet room are equipped with shut-off valves 
located in an accessible place and suitably 
designated. In larger toilet rooms it is con
sidered advisable to provide shut-off valves 
within or adjacent to the immediate area and 
readily accessible in emergency and for mainte
nance. 

Copyright, 1953, by American Telephone and Telegraph Company 
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SECTION H24.5Dl 

~ 5- VENTILATION 

5.01 The requirements for the ventilation of 
toilet rooms are usually determined by 

local or state ordinances and the procedures 
reconnnended in this section are for the general 
consideration of the problem. 

~ 6.03 In smaller toilet rooms having high ceil-
ings it is considered desirable to have 

the lighing fixtures at a level which permits 
ready maintenance. The lowered light source 
also tends to reduce the high ceiling effect in 
these locations. Wall mounted fixtures, if 
otherwise acceptable, are recommended to avoid 
the use of the long pendants of ceiling hung 

5.02 Natural ventilation, through windows fiJc.tures. 
opening to outside air, is generally pro- ~ 

vided for toilet rooms in smaller buildings and 7. VESTIBULES AND STALLS 
in other buildings where adequate Window area 
is available. However, the ventilation of 
toilet rooms involves the process of exhausting 
air in addition to air supply, and under con
ditions of limited ventilating area, undesira
ble window location and in cold climates, natu
ral ventilation is not entirely satisfactory. 

5.03 For toilet room windows opening to the 
outside and where uniform appearance is 

a factor, it is suggested that consideration be 
given to the use of fine mesh inside screens 
rather than obscure glass.· 

5.0U Skylights are considered equivalent to a 
window for ventilation purposes Wen pro

vided with fixed or movable louvers with open
ings of the net openable area required of the 
window. 

5.05 Mechanical exhaust systems are generally 
provided for toilet rooms where ventila

tion by natural means is not practicable. For 
larger toilet rooms and where appearance is 
controlling, duct systems are installed with 
the vent stack·extended through the roof. Toi
let ventilating systems are entirely indepen
dent of other building ventilating systems. 
1ov1 speed window exhaust fans are also consid
ered for toilet rooriis where acceptable. Louver 
openings in walls or doors f~r positive draft 
in connection with mechanical exhaust systems 
are not generally desirable and are often pro
hibited under local ordinance. 

6. LIGHTING 

6.01 Sufficient illumination is provided for 
easy visibility of all parts of the toi

let room including the compartment area. With 
the provision of adequate ceiling lighting and 
planned light distribution, supplemental light
ing, as for example at mirrors and wash basin 
areas, is not generally required. 

6.02 For toilet rooms having outside windows, 
the lighting requirements are determined 

with consideration of the amount of daylight 
provided, particularly in buildings where the 

l+ toilet room is used on~ during daylight hours. 
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7.01 Toilet rooms having more than one toilet 
are provided with entrance vestibules to 

screen the interior from view, except where 
the room layout or location does not require a 
screened entrance. A vTomen' s toilet accessible 
from adjoining lounge or locker room, or a 
men 1 s toilet in the basement or opening direct
ly into a room occupied only by men, do not 
require vestibule entrances. 

... 7 .02 Where not required to be ceiling high the 
vestibule partition is generally of the 

same material as the toilet stalls. The parti
tion is preferably not less than six feet high 
and two feet wider than the entrance door where 
space pennits. 

L+ 
7.03 Stall partitions of marble are generally 

considered for use in larger buildings 
where special treatment is desired. In addi
tion to their pleasing appearance, they provide 
a permanent partition which is readily main
tained. ,.. 
7.04 Flush type metal stall partitions with 

baked enamel or porcelain finishes have 
also proven satisfactory and are used where the 

of marble does not appear to be justified. l+ cost 

7-05 Wood type stalls are suggested 
leased quarters and in smaller 
where acceptable. 

.for use in 
toilet 

rooms 

Doors 

7.o6 Toilet stall doors and doors in stall 
height vestibule partitions are usually 

flush type and of wood or metal. Wood doors 
are generally used with marble or wood stalls 
and metal stall and vestibule partitions are 
equipped with metal doors. 

7.07 Where it is considered desirable, vision 
openings are provided in vestibule doors. 

Hardware 

7.08 Hardware for toilet rooms is generally of 
chromium plated cast bronze. For toilet 

rooms 1n small offices or leased quarters, less 
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expensive hardware of chromium plated wrought 
bronze is considered satisfactory. 

7 .09 Toilet stall doors are equipped with coil 
spring or gravity hinges arranged to hold 

the door open when the stall is unoccupied. 
More reliable opera ti on is obtained where two 
spring hinges are used with each door rather 
than a single spring hinge and a pivot hinge. 
A combination coat hook and rubber tipped burnp
er, and a latch are normally provided on the 
stall side of each door. 

? .10 Vestibule doors are equipped with coil 
springs or gravity hinges arranged to re

turn the door to the closed position. Push 
plates and pull handles are provided as re
quired. 

7.11 Service sink stall doors are equipped 
with coil spring or gravity hinges ar

ranged to return the door to the closed posi
tion. Pull handles are provided and where lock
ing is required cylinder locks are generally 
used. 

8. TOILET ROOM FINISHES 

Walls and Wainscot 

8.0l Walls are generally finished with plaster 
above a vitreous tile, ceramic glazed 

tile or marble wainscot, stall partition high. 
An alternate wainscot height of 4'-0 11 to 41-6 11 

permits the installation of mirrors and towel 
dispensers directly on the cap without scribing 
the wainscot. Projecting caps are not recom
mended and all free edges of the wainscot should 
be rounded. 

8.02 Where a toilet room is designed for fu-
ture extension, consideration is given to 

omission of wainscot treatment of the wall to 
be removed. In toilet rooms which due to the 
building layout are considerably larger than 
necessary for the number of fixtures required, 
the wainscot treatment is limited to the general 
area of the fixtures. 

8.03 An alternative treatment for toilet room 
walls is the use of structural hollow 

clay tile partitions having a glazed surface 
finish. This treatment provides an easily main
tained permanent surface finish from floor to 
ceiling. 'Ille use of structural tile is con
sidered for appropriate locations and where the 
relative cost is not inconsistent vlith plastered 
walls and tile wainscot. Additional informa.
tion in regard to color and surface quality 

SECTION H24.S01 

ranges is outlined B.S.P. H32.J78, Interior 
Finish of Rooms in Central Office Build
ings. 

8.oU In smaller buildings in outlying areas 
where the unit cost of tile or marble may 

be relatively high, wainscot is generally pro
vided only at the rear of wash basins and uri
nals. 

8.0.5 The walls of rooms having one toilet are 
plastered and a vitreous tile or ceramic 

glazed tile wainscot is generally provided, 
particularly on ·walls adjacent to wash basins 
and urinals. Alternate wainscot finishes of ...., 
materials used in domestic installations are 
not considered sufficiently impervious for easy 
maintenance and pennanence. 

Ceilings 

8.06 In general, toilet room ceiling finishes 
are similar to the finish of equipment 

room ceilings in central office buildings. The 
ceiling structure is formed to provide reasona
bly smooth exposed concrete surfaces which are 
painted. 

8.07 In the arrangement of toilet rooms one 
above another the exposed piping at the 

ceiling is covered with insulation as required 
and both covered and uncovered piping is painted 
with the ceiling. 

Floors and Base 

8.08 Toilet room floors are generally level 
with adjacent floors to eliminate tripping 

hazard, for convenience and to permit the pas
sage of mop trucks where used. This condition 
may be obtained normally by using wall type 
fixtures or by exposing waste piping on the 
ceil:ipg below where one toilet room is above 
another or over the basement. 

8.09 Unglazed tile of highly vitreous composi
tion and terrazzo are generally used for 

floor finishes. Terrazzo surfaces have a ten-
.., dency toward staining and pitting and are not 

as readily repaired as the tile surfaces. Traf
fic marks are more apparent on extremely light 
finishes and the extremely dark shades of ter
razzo tend to change color in traffic lanes. 

8.10 In general, bases are of the same material 
as the floor finish. Where glazed struc

tural tile walls are used, base wtits of the 
same material in a datker shade are consid-

+l ered. 
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SECTION H24. 501 

8~11 Tile or marble plinths are suggested for 
door openings trimmed with wood. 

'8.12 A non-slip rustless metal door saddle is 
provided at each toilet room door. 'Where 

marble is used for the toilet stalls or wain
scot, door saddles of the same material are 
considered. 

Page 4 
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8.lJ Floors of rooms having one toilet should 
be as non-absorptive as practicable con

sistent ·with the cost justifiable under the 
r"" conditions. Asphalt tile or linoleum, with 

rubber base are generally satisfactory. Asphalt 
tile is suggested for toilet rooms on ground 
floors as being less impervious to moisture 

L,.. from the ground. Wood or concrete are not con
sidered sufficiently impervious from a sanita
tion standpoint. 
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BELL SYSTEM PRACTICES 
Buildings 
Construction and Mechanical Plant 

SEGrION HJ0.101 
Issue 2, August, 1954 

AT&TCo Standard 

BUILDING CLASSlFICATIONS 

BY TYPE OF CXJNSTRUCTION 

1. GENERAL 

1.01 This section outlines suggested classifi-
cations for buildings based on types of 

construction generally common to Bell System 
buildings. The classes are arranged in the 
order of their fire resistance rating, and 
afford advantages of uniformity and brevity in 
identifying basic structural characteristics. 

1.02 

are 

2. 

This section is revised and reissued to +, 
include additional inf onnation. Arrows 

used to indicate changes throughout the text. +l 

CLASSIFICATIONS 

2.01 Fire Resistive, often referred to as 
11Fireproof'1': A building with all walls of 

masonry or reinforced concrete, with all floors 
and roof of reinforced concrete or of hoJJ.ow 
tile arches and having a structural frame of 
reinforced concrete or of structural steel which 
is encased in concrete or masonry for protec
tion against the effects of heat. 

2.02 Light Noncombustible: A building with 
all walls, floors, and roof constructed 

of incombustible materials and having a struc
tural steel frame which is unprotected against 
the effects of heat. Typical of this class is 
a structure framed with exposed steel members 
and having cement floors and corrugated sheet 
metal covering on the sides and roof. 

2.04 Brick-joist: A building with walls of 
brick or other substantial masonry and 

having interior structural elements, floors and 
roof of wood of smaller dimensions than re
quired for 11Mill Type 11 construction. 

2.05 Frame: A building with wood walls, roof 
and interior framing elements whether or 

not the walls and roof have an incombustible 
exterior finish such as brick veneer, stucco, 
corrugated sheet metal, or asbestos shingles. 

2.06 Where the construction of a building in-
volves a combination of two or more of 

the foregoing structural classes, an individual 
description would usually be required for 
identification. 

3. COMBUSTIBLE MATERIALS 

3.01 In important new construction combustible 
materials are to be avoided where practi

cable and preference given to fire-resistive 
types. Recently developed building materials 
such as precast concrete, asbestos fiberboard, 
sheet metal roof decking, etc, may warrant 
consideration. 

3.02 In small buildings, such as community dial 
offices, wood construction might be used 

.for economy or for other reasons, but the roof 
covering and exterior wall surfaces are prefer
ably of fire-resistive material. Examples of 
hazardous combustible materials are flammable 

2. 03 Mill Type, also known as 11Slow-Burning11 .., insulation or acoustical materials and duct 
or "Heavy Timber": A building with walls ~ insulating materials (including the paper cover-

of brick or other substantial masonry and hav- ings). The basic material of some insulating 
ing interior structural framing, floors, and products are fire resistive but are covered 
roof of heavy timbers arranged to avoid thin with paper and asphalt compounds which are fire 
sections, sharp projections, or inaccessible hazards. 
spaces. 

Copyright, 1954, by American Telephone and Telegraph Company 
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BELL SYSTEM PRACTICES 
Buildings 
Construction 

SECTION H32.334 
Issue 2, December, 1953 

ATa:TCo Standard 

E)l:TERIOR WALLS OF MASONRY 

MOISTURE PENETRATION 

1. GENERAL 

1.01 This section covers the general subjects 
of design and construction of exterior 

masonry walls above grade from the standpoint of 
resisting cracking and moisture penetration. Of 
numerous factors which influence the resistance 
of walls to cracking and leakage~ the most im
portant from Bell System experience appears to 
be the quality of workmanship. This is particu-<E-
larly evident where walls are exposed to pro
longed driving rains and wide variations of 
temperature. 

1.02 The suggestions outlined in this section 
may be considered applicable generally to 

nonbearing panel and curtain walls of skeleton 
framed structures as well as to load bearing 
walls. It is recognized that walls of structures 
in localities subject to earthquakes or hurri
canes require special reinforcing treatment, the 
details of which are generally covered by provi
sions of local Building Codes. 

1.03 This section is revised and reissued to in-+i 
elude additional recommendations, changes 

in certain wording and rearrangement of the text. 
Arrows are used to indicate changes throughout 
the text. .J 

2. CONSTRUCTION 

2.01 Experience indicates that resistance to 
moisture penetration in walls above grade 

has been proportionate to their ability, due to 
strength and ruggedness. to accommodate move
ment, and at the same time to avoid rupture re
sulting from normal vibration or expansion and 
contraction. Good qualities of resistance to 
cracking are usually attained by constructing 
the walls solidly, without voids, using appro
priate masonry units, properly mixed mortar. 
solidly filled joints and vigilant inspection. 
The permeability of masonry walls to moisture..., 
penetration appears to depend almost wholly upon 
the quality of workmanship. The use of standard 
quality uni ts and first class workmanship are the 
first requirements for weather-tight masonry 
walls. While the selection of brick for exterior +.J 
walls is often influenced to some degree by con
siderations of color and texture for arch! tectural 
effect, it is important that qualities of dura-

bility be taken into account. Bricks that are 
unduly soft or porous, or that have a considerable 
content of calcium sulfate are usually subject to 
excessive surface erosion. Tests for these prop
erties are suggested where the characteristics of 
brick under consideration for a given project are 
in doubt. 

2.02 Concrete masonry units such as block,.., 
brick and tile have been successfully used 

in telephone buildings as backing for exterior 
brick walls, for constructing interior partition 
walls and for-constructing exterior walls of re
peater stations, community dial off'ices, garages, 
and storerooms. Concrete masonry lends itself 
to a variety of surface finishes for both exterior 
and interior walls. Painted concrete blocks would 
appear to be a satisfactory wall finish for switch
rooms. Painted concrete block walls have been 
used extensively for interior partitions in cer
tain accounting center buildings. 

2.03 Where concrete masonry is used as backup 
or partitions in structural frame build

ings, the masonry should be securely anchored to 
the structural members by adequate rustless metal 
ties. Where one concrete masonry wall joins an
other, either of concrete masonry, cast-in place 
concrete or other masonry, the two walls should 
be securely bonded with a masonry bond or with 
very substantial metal ties. This also applies 
to partition walls. Joining two Walls together 
without bonding or tying, regardless of the ma
sonry material used, will usually result in the 
formation of cracks. The provision of a limited 
number of beveled vertical joints extending the 
full height of the wall where concrete masonry is 
used in exposed partitions of lengths in excess 
of fifty feet is usually effective in limiting 
cracking due to temperature ·stresses to these 
joints. .J 

2.04 It is important that maximum durability of 
bond between brick and mortar be obtained 

to resist separation cracks. Experience indi
cates that the bond strength is generally great
est where bricks having moderate absorption are 
used with lime-cement mortar or with certain pre
mixed (patented) masonry mortars. Numerous views 
have been advanced as to the proper ingredients 
required to produce satisfactory mortar, such as 
using seasoned slacked lime, - also the percent
ages of lime and cement considered most desirable. 

Copyright, 1953, by American Telephone and Telegraph Company 
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There seems to be some thought that a volume of 
lime equaling the volume of cement is a normally 
maximum lime content. This is an the basis of 
avoiding excessive erosion due to weathering and 
of maintaining a reasonably high compressive 
strength of the mortar consistent with securing 
proper bond as indicated above. Consideration 
might be given to certain admixtures of hardening 
and waterproofing compounds that may have been 
found to reduce mortar shrinkage and efflores
cence and to increase the bond strength. Thorough 
mixing of the mortar is ess.ential in acquiring 
uniform, homogeneous and workable consistency; 

r+also it tends to reduce initial shrinkage. Mor
tar should have high water-retaining capacity and 
plasticity. To insure a good bond the brick should 
have a low rate of suction when placed in the 
wall. To secure this low rate of suction, when 
absorbent bricks are used, they should be thor
oughly wetted and not allowed to dry out before 
they are placed in the wall.. The wetting of ab
sorbent bricks before laying, the use of mortars 
of moderate or high water-retaining capacity and 
the use of bricks of high absorption as backing 
for bricks of low absorption are essential aids 
in obtaining walls which are resistant to mois
ture penetration. These aids are not of signif
icant value, however, unless accompanied by a 

L+careful filling of the mortar joints. 

2.05 In constructing solidly built walls free 
from voids~ all joints, both vertical and 

horizontal, are completely filled with mortar, 
and the use of cored, hollow or porous brick or 
hollow tile is generally avoided. It is desir
able that the size of backup brick match that of 
the face brick as closely as practicable in order 
that all courses and joints may be maintained uni
form throughout the wall and permit proper bond-

r"ing with brick headers. Tight joints are essential 
to watertight masonry. Bed joints should be full 
and level and not furrowed. Head joints should 
be carefully buttered to fill the joints solidly. 
Face brick should be back-plastered before the 
backup units are laid to provide a barrier to any 
water which may find its way through the outside 
four inches of the wall. 

2.06 The amount of water which will enter cracks 
in the face of the wall can be reduced, if 

all joints on the exterior face of the wall are 
tooled to give a concave finish. This should be 
done with a round tool slightly larger than the 
joint, before the mortar hardens, and with pres
sure sufficient to compress the mortar and create 
a firm bond between the mortar and the units at 
the face of the wall. Raked, stripped and struck 
joints greatly increase the chance for the devel
opment of leaks. In making these joints, there 

L,..is a tendency to open up the body of the mortar 
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f"4'and draw it away from the masonry uni~. forming 
small ledges upon which water can collect. Joints 

t....that are excessive in width, rough cut, struck 
or raked out tend to accumulate water for capil
lary induction to the wall interior. For average 
conditions it is expected that joints will be in 
order of 3/8 inch, but are preferably not over 
1/2 inch in width. Joints which are uniform and 
tooled with pressure slightly concave or flush 
have provided the most satisfactory weathering 
qualities. 

2.07 Further procedures to assure rapid shed-
ding of rain from exterior wall surfaces 

include the minimizing of proj acting masonry 
courses and cornices, or avoiding them entirely. 
Where they occur, consideration might be given to 
flashing their upper surfaces with lead coated 
copper dripped at outer edges. Projecting sills 
are provided with drip grooves under their outer 
edges; also, the use of slip sills (same width as 
window opening) is generally avoided since they 
do not afford adequate bond with the wall ma
sonry. Sills are preferably wider than the wall 
opening. 

2.08 Moisture penetration around window frames 
is minimized by providing flashing at win

dow heads and by caulking with oakum followed with 
elastic caulking compound to solidly fill the 
joint between frames and masonry reveals. Spe
cial attention directed to making the heads of 
windows tight against moisture penetrating be
tween the masonry and the lintel, and between the 
lintel and the window frame, will be an important 
factor in reducing maintenance. 

2.09 Plaster applied directly to inside surfaces 
of solid walls is subject to disintegra

tion by dampness in the wall or by condensation 
due to low temperature of the wall when the room 
air is moist and relatively warm. This condition 
would be particularly prevalent in swi tchrooms 
where induced humidity is provided during the 
winter season. Furred surfaces of hollow tile or 
galvanized lath arranged for plastering, or of 
structural glazed tile so installed as to provide 
an air space are recommended to avoid moisture 
penetrating to the finished wall surface, also to 
prevent condensation. 

2.10 As regards the smaller types of buildings 
such as comm.unity dial, which generally 

have gable or hip roofs and relatively minor areas 
of exposed wall, various types of wall construc
tion have been employed which differ from the 
foregoing procedures. Whether or not the small 
structures can justify the same treatment as the 
larger types may depend uPon local conditions. 
In some·cases 8-inch thick outer walls and 4-inch 
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thick inner walls have been constructed, leaving 
2-1/2 inches air space between and·bonding the 
separated walls with rustless metal ties. 

2.11 In general, walls that feature, for exam-
ple, running bond, vertical indented or 

projecting architectural motifs involving con
tinuous vertical joints, corbel:Lng, or that other
wise require considerable cutting of the bricks, 
have not proved satisfactory from the standpoint 
of resisting moisture penetration. 

2.12 Due to the severe exposure of roof struc-
tures such as stair bulkheads and pent

houses, it is suggested that consideration be 
given to entirely encasing them with sheet cop
per having standing seams to accommodate move
ment due to temperature changes. The exposed 
surfaces of stair bulkheads may be materially re
duced by inclining their upper surfaces to cor
respond with the rake of the stairs. 

2.13 Spandrel waterproofing membrane composed 
o'f' bituminous saturated fabric has been 

found to disintegrate, whereas sheet copper has 
indicated good qualities of durability. 

SECTION H32.334 

2.14 Where the foregoing procedures conflict 
with, or are exceeded by corresponding re

quirements of local or state legislation, the leg
islated requirements should, of course, apply. 

3. TEMPORARY REAR WALLS 

3.01 In connection with the construction of tem-
porary rear walls and other walls subject 

to removal and relocation by reason of growth, 
consideration is given to the use of fire resist
ant materials which are economical as to first 
cost, are readily removed, and are wholly or par
tially salvageable for relocation and re-use. 

3.02 Materials and methods which have been used 
satisfactorily for this purpose include 

steel decking placed vertically, concrete block, 
hollow tile, prefabricated concrete panels, and 
in locations of mild climates, steel studs with 
metal lath and cement plaster. This is not in
tended to be a complete listing of all the mate
rials and methods but does indicate some of the 
many possibilities in this connection, keeping 
in mind, however, the requirements for fire and 
weather protection. .J 

Page 3 
3 Pages 

TCI Library  www.telephonecollectors.info TCI Library  www.telephonecollectors.info 



' 

BELL SYSTEM PRACTICES 
Buildings 
Construction 

SECTION 832.335 
Issue 2, October 1952 

ATl:TCo Standard 

PARAPET WALLS 

1. GENERAL 

1.01 This section covers general recommenda-
tions to be considered in the design and 

construction of masonry parapet walls and in- "'l 
eludes suggestions for the treatment of exterior 
walls where parapet construction is not required • .J 
Parapet walls, being subject to most severe ex
posure, require not only careful designing but 
particular attention to details and workmanship 
during construction to assure maximum resistance 
to the weather. 

1. 02 This section is reissued principally to ""l 
modify the height recommendations for 

parapet walls and to include suggestions for 
the treatment of exterior walls where parapet 
construction is not required. 

1.03 Construction above the roof level for the 
protection of fire walls, party walls and 

exterior walls of masonry, is not generally re
quired on telephone buildings of fire-resistive 
cons.truction. However, for the safety of person
nel having ready access to roof areas and for 
fire protection in certain locations, parapeted 
exterior walls or protective fence have been pro
vided where access is normally available to roof • .J 
1.04 Where the procedures recommended in this 

section do not meet the requirements of 
local or state codes or ordinances, the legis
lated requirements are applicable. 

2. MASONRY WALLS 

2. 01 Height: To reduce the area of exposure~ 
to weather, it is deisirable tha,t masonry 

parapet walls are limited in height consistent 
with local code requirements and the function 
of the wall as outlined in Paragraph 1.03. The..J 
height is usually limited by ratio to wall 
thickness and generally is not in excess of 
three feet. 

2.02 Thickness: Parapet walls are usually no 
thinner than the building wall immediately 

below, except that a nominal thickness of 12 
inches need not be exceeded. 

2. 03 Provision for hpansion: Where straight 
runs of parapet walls are of major length 

without breaks to accommodate movement due to 
variations in temperature and moisture content, 
consideration is usually given to the provision 
of expansion joints at convenient intervals, ex-

tending full height of the parapet. For measures 
to prevent pressures against parapets due to 
expansioll of the roof fill, reference should be 
made to B.S.P. Section H32.405 Flat Roof Grading. 

2. 04 Coping: Material for the coping on parapet 
walls is usually selected for qualities 

of durability and appearance. Where used for 
appearance, natural stone having the permanency 
of limestone is suggested. In some cases glazed 
vitrified tile coping having overlapping hub 
joints or rustless sheet metal may be suitable. 
Copings of cast stone, reinforced concrete, 
sandstone or similar soft stone are not normally 
recommended due to relatively poor weather.ing 
characteristics. 

2.05 From the standpoint of durability, it has 
been found that copings about 4 inches 

thick are generally desirable. They are cut on 
top to shed water toward the roof, project at 
least 1-1/2 inches on each side of the wall and 
overhanging edges are provided with clean-cut 
continuous drip grooves in the order of 5/8 inch 
deep. It is desirable that copings be set in a 
full bed of mortar without voids. Before the 
stones are set, their abutting edges are coated 
with such material as white shellac or bakelite 
varnish to prevent absorption of the elastic 
caulking compound oils into the stone. Joints 
are uniformly 3/8 inch wide, and those that 
occur at intervals of 15 to 18 feet are provided 
with expansion joint gaskets shaped to fit the 
stone profile and set back 3/4 inch from sides 
and top. Intermediate joints are filled solidly 
with mortar and raked out to a depth of 3/4 inch. 
All joints are then filled with elastic caulking 
compound. Consideration might be given to pro
tecting the caulking compound from exposure to 
weather by providing lead joint shields for the 
exposed length of each joint. In localities 
subject to earthquakes. special consideration 
is given to additional anchoring of the coping 
stones. 

2.06 Tile copings are set generally the same 
as stone copings, except the overlapping 

hub joints are solidly filled and pointed with 
mortar only. 

2.07 For suggestions covering construction 
items of masonry, mortar and joints for 

parapet walls, reference should be made to 
B.S.P. Section H32.334, Exterior Walls of Masonry
Moisture Penetration. 
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2.08 Flashing: Sheet copper not lighter than 
16 ounce is suggested tor parapet flashing 

due to its qualities of permanence and work
ability. The advantages of a relatively low 
parapet wall and reduced maintenance costs may 
well justify consideration of protecting its 
entire back surface with copper. It is important 
that the cap flashing. after extending up the 
rear face of parapet, be carried across top of 
the wall, extended about 1 inch beyond the outer 
face and bent downward. If the exposed copper 
lip might cause objectionable staining where 
light colored brick or stonework is involved, 
the use of lead coated copper for the exposed 
lip would be in order. Prior to placing the 
flashing, it is suggested that the wall upper 
surface be painted with asphaltum followed with 
a full bed of elastic compound into which the 
through flashing is set. TL~ exposed flashing 
on the rear of the parapet is usually provided 
with standing seams to accommodate temperature 
movement, and is placed with sUfficient clear
ance from the wall and open at the bottom to 
permit "breathing" of the masonry. The overlap 
at base flashing is made ample to prevent rain 
from being blown in to the brickwork. Wind 
weaving is avoided by anchoring the wall flashing 
at suitable intervals just above the base flash
ing. Flashing under the coping is usually 
crimped or otherwise deformed to afford bonding. 

2. 09 Piers on the roof side of parapet walls 
where required to encase stub wall columns, 

pipes, etc., may be extended to the same height 
as parapets and provided with similar flashing 
and coping. 

2.10 Consideration is usually given to the pro-
vision of copper lined scupper openings 

in parapet walls appropriately located to pre
vent roof flooding in the event of leader drain 
stoppage. 

point to either minimize the projection of 
masonry cornices or avoid their use entirely .. 
The mortar or caulking in vertical joints ot 
masonry cornices is subject to loosening and 
dropping out, resulting in leakage at these 
points. To overcome this, the upper surface of 
cornices might be covered with lead coated sheet 
copper provided with transverse standing seams 
to accommodate expansion, and with a drip at 
outer edges. Cornice decks that occur above 
roof level are pitched toward the wall, and 
scupper openings provided at deck level. Decks 
of cornice that occur below roof level are 

r""" pitched awaY from the wall. These provisions, 
from a cost standpoint, are additional reasons 
for avoiding the use of cornices. 

3. ALTERNATIVE TREATME!iT 

3.01 A parapet wall effect which does not ac-
centuate building height is obtained by 

terminating exterior walls as projecting cornice 
or coping slightly above the roof level. Pitched 
to turn drainage toward the roof and level with 
the roof fill at the inside face, the upper 
surface is finished as part of the roof. 

3.02 Buildings designed with the flat roof 
overhanging the exterior walls are satis

factory in locations where appropriate and per
missible. 

3.03 Parapet walls have been omitted on the 
rear of one and two-story buildings where 

appearance is not controlling. Roof drainage 
can be provided by a hanging gutter on the rear 
wall with the entire roof sloped to the gutter. 

3.04 It is considered desirable that roof areas 
are not generally accessible to personnel 

other than those required for maintenance of 
roof facilities. Metal railing is used, where 
considered advisable on low parapeted roofs, 

2.11 Consistent with architectural limitations, particularly to enclose the areas adjacent to 
it is desirable from a maintenance stand- L. roof access. 

Page 2 
2 Pages 

T 

TCI Library  www.telephonecollectors.info TCI Library  www.telephonecollectors.info 



BELL SYSTEM PRACTICES 
Buildings 
Construction and Mechanical Plant 

SECTION H32.378 
Issue 3, August, 1960 

AT&TCo Standard 

INTERIOR FINISH OF ROOMS 

IN CENTRAL OFFICE BUILDINGS 

I. GENERAL 

1.01 This section outlines suggestions for the 
general treatment and finish of floors, 

walls, columns and ceilings of various rooms 
and spaces common to central office buildings of 
fire-resistive construction. It is intended as a 
reference in providing desirable elements of 
utility, appearance and economy of maintenance, 
also in minimizing .hazards to equipment. 

1.02. This section is revised and reissued to re-'1 
move the previously suggested use of 

structural tile for walls in central offices and to 
include several recommendations pertaining to 
interior walls, partitions and floors in telephone 
buildings. 

1.03 Arrows are used to indicate revisions in 
the text. 

2. FLOORS 

2.01 Floor areas which can be finished as an 
integral part of the slab forming the struc

tural floor are considered preferable to finish 
surf aces bonded to the hardened slab or laid 
independently over a fill. Through joints where 
required in floor finishes should be flush and 
level to reduce dust accumulations and prevent 
irregularities in applied surface coverings. 

2.02 Pipes and conduit to be concealed in the 
floor are generally run in the thickness of 

the structural slab. Cinder fill between the fin
ished floor and the slab to accommodate under
floor duct work is not considered necessary and 
i,s generally not being provided. 

Concrete Floor Surfaces 

2.03 Concrete floors for cable vaults, boiler 'l 
rooms, power rooms, and other interior 

areas not finished with a floor covering material, 
are generally of good quality and steel troweled 
so that surface treatments are not necessary . ..! 

Too much water or excessive troweling tends to'1 
bring out moisture and float soft cement to the 
surface, producing powder. The use of an ap
plied hardener is recommended where the con
crete floor is subject to excessive dusting under 
traffic. The application of an approved hardener 
is as outlined in Section H53.105, Hardening and 
Dustproofing Concrete Floors. Where the floors 
in these areas are painted, runners are some
times provided to protect the finish in the traffic 
lanes. 

2.04 Floors which are to be painted, treated 
with a hardener or finished with a resilient 

covering should be thoroughly dried out. Mois
ture in concrete floors has a disintegrating ef
fect on linoleum particularly. Moisture tests of 
new floors should be made before application of 
a covering, and the recommendation of the man
ufacturer should be followed. 

Resilient Floor Coverings 

2.05 Concrete floors are usually covered with '1 
sheet linoleum, asphalt, vinyl-asbestos or 

rubber tile. This treatment provides the desir
able features of attractive appearance, quietness 
and comfort underfoot, and a smooth surface 
relatively easy to maintain. The materials offer 
a wide range of colors and decorative effects, but 
solid colors, in extremely light or dark shades 
tend to show traffic marks more readily. Pat
tern designs of the various contrasting colors 
are considered more easily maintained. 

2.06 Vinyl-asbestos tile is comparable in cost to 
linoleum. It has the advantage of being 

less subject to damage from indentation than 
asphalt tile. It is also available in a wider range 
of colors and can be used below and above grade. 

2.07 Linoleum provides a lasting surface, quiet 
and resilient underfoot. It is relatively 

easy to maintain with a minimum of surface 
joints. 
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r' 2.08 Asphalt tile has a lower initial cost than 
linoleum and its higher resistance to 

underfloor moisture permits use on floors below 
grade or on the ground, where linoleum is not 
suitable. A treated tile at higher cost is avail
able for use in areas where regular asphalt tile 
would be damaged by grease or oil. 

2.09 Rubber floor coverings while very durable 
under heavy traffic are relatively higher 

in cost and require more careful maintenance to 
preserve the appearance. However, they are more 
resilient and slip resistant than linoleum or 
asphalt tile, and are considered for use in public 

L. offices and areas justifying special treatment. 

Applied Hard Surface Finishes 

2.1 O Terrazzo floor finishes are considered desir-
able in entrance halls to larger buildings, 

from the standpoint of durability, appearance 
and maintenance. Terrazzo floor surfaces in 
toilet rooms are not as easily maintained as un
glazed tile floor surfaces because of the tendency 
of the terrazzo toward staining and pitting. 
Traffic marks are more apparent on the ex
tremely light shades of terrazzo finishes and the 
extremely dark shades require special mainte
nance. Aggregates containing marble chips of 
contrasting colors provide an attractive and 
more readily maintained surface. Abrasive par
ticles added to the aggregate to provide addi
tional slip resistance are preferably black or 
very dark initially because of their tendency to 
darken under traffic. 

2.11 Unglazed tiles of highly vitreous composi-
tion are used on floors in toilet rooms, and 

in kitchens and associated areas. Tiles treated in 
manufacture to provide slip-resistive surfaces 
are used in the kitchen areas.· The use of the 
larger tiles closely set is suggested to reduce the 
amount of porous filler exposed in the surface 
joints. 

2.12 Where entrance hall floors are recessed 
for floor mats, the recess shouid1 be 3/8-

inch deep for corrugated perforated type, and 
1/2-inch for the link type. 

2.13 In general, bases are of the same material 
as the floor finish, except that a marble 

base is usually provided with marble tile floor-
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ing. Rubber set-on base is used with linoleum, 
asphalt, or rubber floor coverings. 

2.14 Materials for treads and platforms of 
stairs are described in Section H32.610, 

Stairway Planning and Construction. 

r' 3. WALLS 

3.01 Structural glazed tile treatment is sug-
gested for consideration for walls and par

titions for certain toilet rooms as outlined in 
Section H24.501, Toilet Rooms - General, also 
for house service compartments and kitchen 
space where permissible. 

3.02 Structural concrete masonry units using 
preferably lightweight aggregates and set 

in cement lime mortar provide economical in
terior walls and partitions in telephone build
ings. The use of reasonably smooth block to
gether with the application of a suitable paint or 
coating generally provides a very satisfactory 
and pleasing surface. It is recommended that 
walls and partitions of these units be anchored 
firmly at ceilings and abutting columns because 
of possible shrinkage of the units in curing. It is 
suggested that this fype of wall treatment be 
considered for temporary partitions requiring 
a fire-resistive rating and at permanent locations 
where acceptable. 

3.03 When using concrete forms or blocks cau-
tion dictates that only properly cured 

material should be used. The use of cured mate
rial will reduce the hazard of cracking due to 
curing shrinkage; however, shrinkage control 
joints are also recommended. The use of tooled 
joints might be considered in preference to flush 
or bagged joints. 

4. CEILINGS AND COLUMNS 

4.01 Satisfactory finishes are obtained where 
columns and ceilings to be exposed are 

formed and poured to provide smooth surfaces. 
Where for decorative purposes however it is nec
essary to conceal concrete surfaces there are 
many products on the market today which will 
provide a smooth surface. The available smooth 
surfaces are subject to less dirt collection, which 

L. results in ies,; maintenance cost. 
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4.02 The corners of columns, girders and beams '1 
are generally chamfered, adding to the 

finished appearance of exposed concrete sur
faces. It is suggested that plastered partitions 
abutting concrete columns be kept back from 
the face of the column not less than the depth 
of the chamfer to avoid maintenance problems 
otherwise resulting from the poor bond and dif
ferent expansion qualities of concrete and 
plaster. 

4.03. In general, the ceilings and columns of 
basements, switchrooms, power rooms, 

quarters and toilet rooms have their exposed 
concrete surface' formed to provide reasonably 
smooth surfaces. 

4.04 To obtain smooth surfaces on exposed con-
crete it is important that the form work 

be constructed in a manner to provide a mini
mum of irregularities in the finished concrete 
surface. Forms are lined with plywood, tem
pered masonite or equal material, with a mini
mum of joints, and are cleaned and inspected 
before the concrete is poured. Triangular mem
bers for chamfering square corners of columns, 
beams, girders, etc, are usually provided in the 
form work. Before lining materials are reused 
they are thoroughly cleaned and inspected. It is 
important that all form linings be oiled with 
form oil in accordance with current specifica
tions issued by the Portland Cement Associa
tion. The form structure is built true to line and 
level and securely braced to prevent movement 
or warping during subsequent operations. It is 
suggested that careful check be maintained dur- ,J 

SECTION H32.378 

ing pouring operations, to detect possible faults., 
in the form structure. In order to free the con
crete of voids and air pockets, it is agitated while 
still plastic by mechanical vibrators, hand spad
ing or rodding. Forms are removed as early as 
permissible after the pour to permit removal of 
fins and the more prominent irregularities. With 
careful supervision of the form construction and 
concrete application, reasonably smooth surfaces 
are obtained and carborundum grinding is not 
generally warranted. The application of cement 
wash or grout to produce uniform surfaces is 
generally unsatisfactory because of the tendency 
of such applications to dust and scale. If a 
painted or enameled surface is required, it is 
suggested that prior to painting, the surface be 
treated with a neutralizing solution of magne
sium fluosilicate as described in Section H53.105. 
The application is permitted to dry and any 
excess crystals are brushed off before painting . .J 

Acoustic Surfaces 

4.05 Consideration is usually given to the pro-
vision of acoustic treatment at ceilings of 

rooms where reduction in the anticipated noise 
level is indicated to obtain favorable service per
formance and working conditions. Such rooms 
include, for example, operating rooms, test desk 
rooms, assignment bureaus, public business and 
record offices, accounting space wherein noisy 
machines are employed, certain dining rooms 
and cafeterias. Detailed suggestions on the gen
eral subject of acoustic treatment are outlined 
in Section H32.354, Noise Reduction. 
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BELL SYSTEM PRACTICES 
Buildings 
Construction and Mechanical Plant 

SECTION H32.405 
Issue 2, April, 1960 

AT&TCo Standard 

FLAT ROOF GRADING 

1. GENERAL 

1.01 This section covers the use of dead-level 
or graded flat roofs of fire-resistive tele

phone buildings and is intended as a reference 
for general procedures in arranging details of 
the roof construction. 

1.02 Arrows in the margin indicate changes in 
the text. 

., 

1.03 This section is reissued to suggest taking 
advantage of improved roofing materials 

and techniques which allow dead-level roof con
struction with reduced risk of leakage. The use 
of a dead-level roof affords several economies, 
particularly in buildings where vertical growth 
is planned. With the use of dead-level roof con
struction, the cost of fill material, the labor to 
install it and the cost of removal at the time of 
additional vertical expansion are eliminated. 

1.04 Where roof drains are provided it is rec-
ommended that the flat roof be slightly 

pitched for an area of two to three feet in the 
vicinity of and towards the roof drain. This 
usually can be accomplished within the roof in
sulation without disturbing the structural slab. 
The type and number of drains would be deter
mined by the amount of rainfall experienced in 
the area. 

1.05 For dead-level roofs where no parapet 
wall is used a slight pitch away from the 

roof edge or a slight pitch from the gravel stop 
and coping is suggested to prevent dirty roof 
water from washing down over the face of the 
building. 

1.06 Where there is an abnormal amount of 
traffic on a dead-level roof protective 

measures such as the installation of duckboards 
or walks might be considered. 

2. ROOF FILL 

2.01 Where pitched roof is used it is desirable 
that minimum depth of fill consistent with 

insulating value be provided at low points (leader 
outlets), also that the fill at ridges be limited to 
provide a slope sufficient to assure positive drain
age. Minimum volume of fill facilitates its re
moval in connection with building additions, and 
reduces requirements for step flashing. It is sug
gested that the fill material have thermal insula
tion value as well as the qualities to facilitate 
easy removal. 

2.02 Experience indicates advantages in slop-
ing the fill to drain from the roof center 

toward the outside walls. This arrangement per
mits wider distribution of runoff with more 
leader outlets and with scuppers; in general, it 
also reduces the height of exterior walls. 

3. EXPANSION JOINTS 

3.01 Liberal use of expansion joints extending 
entirely thmugh the fill is considered 

effective in preventing damage to surrounding 
parapet walls by accommodating fill movement 
due to variations in temperature. Also, to further 
avoid pressure due to expansion, no fill or insu
lating materials are permitted to come in contact 
with parapet walls. 

4. PERMANENT ROOFS 

4.01 Except for references to fill removal, the 
foregoing provisions are intended to apply 

to flat roofs of buildings that have attained their 
ultimate .height as well as those designed for 
future additional stories. However, where it is 
preferred to use pitched roofs for buildings that 
are at the ultimate height the use of dead-level 
roofs for buildings where future stories are to 
be added may prove advantageous. 

© American Telephone and Telegraph Company, 1960 
Printed in U.S.A. 
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BELL SYSml PRACTICES 
Buildings 
Construction and Mechanical Plant 

SECTION H34.1J.4 
Issue 2, 10-1-48 

AT&TCo Standard 

SOAP DISPENSI!ll SYSm!S 

_l. GENERAL 

1.01 This practice covers the arrangements 
recanmended for use in telephone build• 

ings for dispensing liquid toilet soap. These 
arrangements are of two general types: the 
individual unit type c·on.sisting of small soap 
receptacles each equipped with a dispensing 
valve, and the central tank system comprising 
one or more storage tanks from which the soap 
is piped to dispensing valves. 

1.02 This practice is reissued to recommend+, 
stainless steel rather than chromium 

finished brass for the metal parts of dis
pensing units, valves and wall tanks and to in
clude a few other changes as indicated by the ,,, 

1 marginal arrows. ~ 

2. INDIVIDUAL UNITS 

2.01 Individual units ~hould be used chiefly., 
in toilet rooms having up to about three 

wash basins· and in larger toilet rooms where 
connections .from a tank are not feasible. 
They comprise a dispensing valve in combina
tion with a reservoir having a capacity of 
about one pint. The metal parts of the dis
pensing valve are stainless steel and the 
reservoir is glass, vitrified enamel or monel 
metal depending upon the unit selected. The 
units should be securely attached to withstand 
the strain caused by pushing the plunger and 
so located that spilled soap drains into the 
wash bas in. .._J 

3. CENTRAL TANK SYSm!S 

3.01 Small wall mounted stainless steel tanks., 
of two and one-half or five gallons 

capacity are intended primarily for use in 
toilet rooms having more than one wash basin in 
buildings having only a few toilet rooms or 
where the daily soap consumption is beyond the 
capacity of the individual unit on the basis 
of 65-75 persons per unit. These tanks should 
be mounted, preferably in janitors' closets, 
adjacent to toilet rooms and .in an accessible 
location for draining and filling. They should 
be mounted with the top about 7 feet from the 
floor. Larger tanks located at strategic points 
(usually near the top of the building unless 
its height requires intermedi~te tanks) for 
serving several or all of the toilet rooms are 
generally more economical for medium and large 
size buildings. In determining the proper size 
tank to use, one quart of diluted soap per day 
should be allowed for each 150 persons to be 

served and consideration should be given to a 
suitable refilling interval. In order to avoid 
any possibility of the liquid soap becoming 
rancid, the refilling interval should ordinarily 
not exceed about one month. .._! 

3.02 In order to have available a suitable 
receptacle in which the diluted soap 

may settle for several days before being used, 
twin tanks should be prov~ded in connection 
with all of the large installations. The 
tanks should be mounted ona platform 12 inches 
to 15 inches high and be provided with cavers. 
Two outlets, each with a suitable valve, should 
be provided from each tank. One outlet 
should be connected at the bottom of the tank 
for drawing off the settled sediment into a 
bucket. This outlet should not be connected 
to a soil line. The other outlet should be 
connected to the supply line and the opening 
to it should be above the bottom of the tank 
in order to prevent sediment gettipg into the 
supply line. The distance from the bottom 
of the tank to the supply outlet depends upon 
the height of the tank and the hardness of the 
water, information regarding which may be ob
tained from the municipal water department. 
The outlet height should be approximately 1 

.inch for each foot of tank height for water of 
a hardn&Ss not exceeding 10 grains per gallon. 
The outlet height should be proportionately 
higher for harder waters. A simple gauge, 
actuated by a float, should be provided with 
these tanks. For the two and three gallon 
tanks and the individual units, the soap 
settling should be cared for in separate vessels 
in the house service quarters. 

3.03 Supply lines between the tanks and the 
soap dispensing valves should be as 

straight and free from bends and fittings as 
practicable in order to avoid sediment accu
mulations. Clean-outs in the supply lines 
should be provided at suitable intervals. It 
is also desirable that the lines be so graded 
that the system may be completely drained. 
Piping should be concealed as far as practi
cable, otherwise it should be painted the same 
color as the walls. A shut-off valve should 
be located on each floor or in each large 
toilet roam to facilitate maintenance. The 
soap dispensing valves operate satisfactorily 
at supply line pressures up to 100 pounds. 
However, the system should generally be de
signed so that supply line pressures will not 
exceed 60 pol.W.ds. Where building heights ...., 
would result in higher pressures if one tank 
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were used, additional tanks should be in
stalled or suitable pressure reducing valves 
used. In all cases the tank should be located 
above the level of the valve outlet as the 
valve will not draw the liquid soap upward. 

4, HATERIAL'l AND FIXTURES USED 

r+ 4.01 Tanks: Two and one-half and five gallon!+
capacity wall mounted tanks of stainless 

steel are available through commercial plumbing 
supply channels. 

4.02 Tanks of larger capacityrwhere required, 
should also be obtained locally. Com

mercial 35 or 55 gallon steel drums are suit
L,.. able and should be unpainted on the inside. 

4,03' Piping: 
ing and 

supply lines 
tanks and the 

Pe.go 2 
2 Pe.gos 

Black iron or black steel pip
fi ttings should be used for the 
and shut-off valves between the 
various soap dispensing valves. 

Black iron piping and fittings are least af
fected by liquid soap. Copper or brass should 
not be used as the soap attacks these metals. 

4.04 Valves: The soap dispensing valve which 
is a part of the individual dispensing 

unit and the valves which are used with the tank 
systems should both be of the type which delivers 
lather and.both should be stainless steel. 
Individual units including the dispensing 
valve as mentioned and dispensing valves for 
use with tank systems are available through 
the regulCU" supply channels. 

4. 05 The valves for use with the tank systems 
are obtainable either in a vertical type 

suitable for mounting directly on the wash 
basin or in a horizontal type. However, the 
vertical type is preferable from the stand
points of operation of the valve, appearance, 
draining into the basin and the avoidance of 
a bmnping hazard in wi:tqhing. 

l 
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BELL SYSTEM PRACTICES 
Buildings 
Construction and Mechanical Plant 

BELL SYSTEM PRACTICES 
Buildings 
Operation and Maintenance 

SECTION HJ4.190 
Issue 1, January, 1952 

AT&TCo Standard 

Issue 

RELIEF VALVES FOR HOT WATER STORAOE TANKS 

1, GENERAL 

1.01 This section describes A.S.M.E. Standard 
pressure and temperature relief valves, 

spring loaded types, recormnended for installa
tion on hot ·water storage tanks to prevent ex
cess pressure and temperatµre in the tank un
der all conditions of operation. 

1.02 This section includes recommendations 
for minimum and maximum relief valve 

sizes and installation of relief valves. In 
addition, it advises of a device for vacuum 
relief for use only where required by local 
and/or state regulation. 

l.OJ This section is issued to place relief 
valves for hot water storage tanks in a 

separate section. Pressure relief valves for 
not vrater storage tanks were mentioned under 
Section HJ4,222, Issue 1, March 1944, Safety 
and Relief Valves, which is replaced by Sec
tion HJ4.290, Issue 1, January, 1952, Safety 
Valves for Low Pressure Steam Boilers. It al
so includes recommendations for temperature 
relief and for vacuum relief where required 
together with methods of installation not cov
ered in the replaced section. 

l.OU This section applies generally to new 
installations. In existing installa

tions non-standard relief valves need not be 
replaced and installed in accordance with this 
section provided they are of the spring loaded 
type, are in operative condition, are testable 
by means of a substantial integral lifting 
lever and have no shutoff valve or other ob
struction bet1.r1een the tank and the relief 
valves or on the discharge side of these valves. 

If, however, there is any doubt as to 
the effectiveness of an existiilg valve, it is 
recommended that a new valve be installed as 
outlined herein. 

1.05 Hot 1.rra.ter storage tanks referred to in 
this section include: 

(a) Tanks in which hot water is stored but 
is heated in a saparate hot water sup

ply boiler or heater used exclusively for 
that purpose. 

(b) Tanks in •mich hot water is stored but 
is heated by means of heat exchanging 

devices, either inside or outside the tank, 
connected to the building heating plant or 
to a separate steam boiler provided for 
that use. 

(c) Tanks of storage type gas fired, elec
tric, and oil fired water heaters. 

1.06 Where local and/or state codes, rules, 
and regulations call for higher require

ments than these indicated or implied in this 
section, such authority takes precedence and 
its requirements are followed; where those re
quirements are lower than these in this sec
tion, compliance with the provisions of this 
section is recommended. 

2, RECOMMENDED TYPES 

2.01 Each hot water storage tank is provided 
with A.S.M.E. Standard relief valves set 

by the manufacturer to discharge at a pressure 
not more than 15 pounds higher than the maxi
mum working pressure stamped on the tank and 
to discharge when hot water from tank is at a 
temperature not higher than the boiling point 
of water at atmospheric pressure; the tempera
ture relief closes when temperature of hot wa
ter has been reduced approximately 35 degrees 
lower than relief temperature. Only where re
quired by local and/or state authority is re
lief for vacuum in a tank provided; this type 
of device relieves vacuum instantly at a minus 
pressure not greater than 1 inch of vacuum. 

2.02 A standard combination pressure and tem-
perature relief valve or two individual 

relief valves, one for pressure and one for 
temperature, may be used. The use of individ
ual valves is recommended. (See Paragraph 5, OJ.) 

2.03 The standard valves are of the spring 
loaded type without disc guides below 

the seat or pressure side of the valve. If 
the valve is an individual pressure relief or 
a combination pressure and temperature relief, 
it has a substantial integral lifting device. 

2.0U The standard individual temperature re-
lief valve is an au0omatic type in that 

it discharges hot water until the hot water 
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has been reduced to a temperature below the 
atmospheric boiling point, then the valve 
closes; its capacity is governed by the maxi
mum heating rate of the hot water heating 
equipment. 

2.05 Standard relief valves have seats and 
discs of non-corrosive materials. 

2.o6 Each standard individual pressure and 
temperature relief valve and combination 

pressure and temperature relief valve has a 
relief outlet connection. 

2.07 Where vacuum relief is required, valves 
of the ball check type are not allowed 

for this purpose. Vacuum relief devices do 
not have relief outlet connections as none is 
necessary. A vacuum relief valve is made of 
materials that will not corrode or hold fast 
to the seat after prolonged use. 

2.08 Pressure and temperature relief valves 
are selected with a rating in relieving 

capacity in British Thermal Units per .hour at 
least matching the gross output of the heating 
medium for the water of the storage tank in 
British Thermal Units per hour to prevent ex
cess pressure and increase in water temperature 
in the tank above the relieving temperature 
under all conditions of operation such as im
properly prolonged firing of the heating source, 
a bottled up system, etc. 

J. MINIMUM AND MAXIMUM INLET SIZE 

3.01 The inlet size of standard relief valves 
used in connection with hot water stor

age tanks is not smaller than 3/4-inch iron 
pipe size and not larger than 2-inch iron pipe 
size. 

3.02 Where the capacity of a hot water stor-
age tank requires the size of a relief 

valve to be larger than 2-inch iron pipe size, 
two or more relief valves are installed to 
provide the required capacity. Cross-section
al areas of tappings in tanks for relief valves 
and of piping used in this connection are at 
least equal to the total cross-sectional area 
of the valves. 

4. MARKINGS 

4.01 Each standard relief valve is plainly 
labeled with the manufacturer 1 s name or 

registered trade mark and the letters "A.S.M.E. 
Standard. 11 
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4.02 In addition to the foregoing markings, 
other markings are as follows: 

(a) On combination pressure and tempera-
ture relief valves, the pressure in 

pounds per square inch, the temperature in 
degrees Fahrenheit, and relieving capacity 
in British Thermal Units per hour at which 
the valve is set to discharge. 

(b) On an individual pressure relief valve 
or on an individual temperature relief 

valve, the pressure in pounds per square 
inch or temperature in degrees Fahrenheit, 
and relieving capacity in British Thermal 
Units per hour at which the valve is set 
to discharge. 

4.03 These data are usually stamped or cast 
on a plate securely attached to the cast

ing so as not to be obliterated in normal 
service. 

4.04 In the case of a Vacuum valve or other 
approved device used to prevent a vacuum 

in the tank, any vacuum valve or similar device 
bearing the mark of a recognized manufacturer 
is acceptable. 

5. INSTALLATION 

5.01 An individual temperature relief valve 
or a combination pressure and tempera

ture relief valve is installed directly on top 
or within 12 inches of top of a hot water stor
age tank in a tapping in tank. Such valves 
may be placed on the flow pipe from top of tank 
within 8 inches, developed length, from top of 
tank and within 2 inches of flowing water. 
The tapping or piping is not smaller in cross
sectional area than the cross-sectional area 
of the inlet of the valve. 

5.02 An individual pressure relief valve is 
installed in the hot or cold water sup

ply above tank between control valve and tank 
and this piping is not smaller in cross-sec
tional area than the cross-sectional area of 
the inlet of the valve. If installed in this 
manner on the cold water supply, contact of 
the valve disc rlith hot water is eliminated 
thus reducing the possibility of the valve 
leaking. 

s.03 It is recommended that a standard indi-
vidual temperature relief valve and a 

standard individual pressure relief valve be 
installed in preference to a combination pres
sure and temperature relief valve; the tempera
ture relief valve is installed on the tank and 

' 
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the pressure relief valve is located in the 
cold water piping as described in Paragraphs 
S.Ol and ~.02, respectively. The installation 
of the pressure relief valve on the cold water 
supply piping reduces the tendency for the 
build-up of scale which might interfere with 
the operation of the valve. 

).04 The relief outlet is connected with dis-
charge piping, brass or copper, sized 

full area for this outlet connection. The dis
charge piping is run ·within the building and 
terminates at an open plumbing fixture where 
available or in the basement within 12 inches 
of the floor. This piping pitches dovm from 
the valve it serves to prevent trapping of wa
ter. If piping is I1l1l into the drainage sys
tem, it is not connected directly but as an 
indirect waste. Terminating end of discharge 
piping is cut at 45 degrees to prevent its be
ing capped or plugged, thus insuring free re
lief discharge. Where two or more valves are 
connected to same discharge, the pipe area is 
not less than area of valves it serves. This 
arrangement of the discharge adequately pro~ 
tects personnel and property. 

SECTION H34.190 
SECTION H)l.338 

5.05 Where required, a vacuum relief valve is 
installed on the cold water supply pip

ing to tank above tank; where cold water sup
ply enters below top of tank from a water sup
ply located.below tank, the supply pipe is 
raised to above top of tank forming a loop and 
the vacuum valve is placed on top of loop above 
tank. 

5.06 To further insure functional operation 
of the relief valves at all times, no 

shutoff or cutout valves or any means of ob
struction are installed between the relief 
valves and the tank or on the discharge piping. 

6. MEANS FOR TESTING 

6.01 The integral lifting lever on the stand-
ard combination pressure and temperature 

relief valve and individual pressure relief 
valve provides a means for manual testing~· By 
hand operating the lever, the valve disc is 
raised and the valve will discharge if in op
erable condition. 
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BELL SYSTEMS PRACTICES 
Buildings 
Construction and Mechanical Plant 

SE£flllll H J 0 
SECTION H51.374 

Issue 1, March, 1958 
AT&TCo Standard 

WATER TREATMENT 

OPEN AND CLOSED HEAT EXCHANGER SYSTEMS 

1. GENERAL 

1.01 This section outlines some conditions to 
be considered in planning equipment and 

water piping for water treatment of heat ex
changer systems. Included in such systems are 
hot water heating systems, water chiller systems 
and water-cooled condensing systems used in air 
conditioning installations. 

1.02 The control of corrosion, scale, algae, 
fungi, and sludge is essential to obtain 

maximum life and performance of the equipment 
used in these systems. The water to be used in 
a system should be analyzed by a reliable water 
testing laboratory or water treatment company 
to determine the need for a water treatment pro
gram. In addition, consideration should be given 
to the nature and extent of air-borne pollution 
to which an evaporative condenser or cooling 
tower may be exposed. The location of equip
ment of this nature should be guided by the lo
cation of building chimney, the type of fuel used 
and the prevailing wind direction. 

1.03 The Engineering Department through the 
Building Engineer should: 

(a) Make the decision after consultation with 
the Plant Department whether treatment 

is to be provided. 

(b) Reach an agreement with the Plant De
partment on the method of treatment to 

be used. 

(c) Provide the equipment required as part of 
the mechanical equipment of the building. 

(d) Provide the initial supply of chemicals. 

(e) Check for satisfactory installation and 
operation before turnover to the Plant 

Department. 

(f) See that adequate operating instructions 
are provided for Plant Department use. 

1.04 The Plant Department through its Super
intendent of Buildings has the responsi

bility of administering the water treatment 
program. 

2. REFERENCES 

2.01 The following BSPs contain information 
on related subjects: 

H34.280 Evaporative Condensers 
H34.281 Cooling Towers 
H51.370 Fundamental Principles of Water 

Conditioning 
H51.371 Water Treatment - Air Condition

ing Systems (to be issued) 

2.02 The sentences defining corrosion and scale 
and the entire paragraph defining sludge 

have been reprinted by permission from HEAT
ING - VENTILATING - AIR CONDITION
ING GUIDE - 1956, Chapter 43. 

2.03 Portions of the material herein are repro
duced by permission of Carrier Corpora

tion, Copyright 1953, Carrier Corporation. 

3. DEFINITIONS 

3.01 Corrosion is destruction of a metal by 
chemical or electrochemical reaction with 

its environment. 

3.02 Scale is a deposit formed from solution 
directly in place upon a confining surface. 

In general, hard water tends to form scale; es~ 
pecially when subjected to successive heating 
and cooling. In most cases, scale is the insoluble 
carbonates of calcium and magnesium. 

3.03 Sludge is a water-formed sedimentary de-
posit. It usually does not cohere sufficient

ly to retain its physical shape when mechanical 
means are used to remove it from the surface 
upon which it deposits. Sludge is not always 
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found at the place where it is formed. It may at 
times be hard and adherent and baked to the 
surface on which it has deposited. 

3.04 Algae and fungi are types of plant life 
which may grow in circulating systems. 

They tend to form slime on the surfaces of the 
system. 

3.05 The pH-value is a term used to describe 
the degree to which a water is acid or 

alkaline. Neutral water has a pH of 7. The 
pH-values range from 0 to 14, those less than 7 
being acidic and those above 7 being alkaline. 
However, the pH-value is a logarithmic function, 
not a straight line function. Thus a pH of 4 in
dicates a solution ten times more acidic than one 
having a pH of 5, and 100 times more acidic than 
one having a pH of 6. A pH of 9 would indicate 
a solution ten times more alkaline than one 
having a pH of 8. 

3.06 Once Through System - The condenser 
water passes through a heat exchanger 

absorbing heat and increasing in temperature 
before being discharged to waste. 

3.07 Closed Recirculating System - The water 
circulates through a heat exchanger 

where it absorbs heat, rises in temperature, then 
circulates through another heat exchanger where 
its temperature is lowered. 

3.08 Open Circulating System - Cooling 
Towers - The condenser water passes 

through a heat exchanger absorbing heat and 
increasing in temperature. The water then flows 
to water cooling equipment such as atmospheric 
(natural draft) towers or mechanical draft 
towers. As water passes through the tower, a 
portion of it evaporates thereby cooling the re
mainder. Lpss of water through evaporation 
tends to concentrate the salts, since the salts do 
not evaporate. In addition, a small amount of 
water is lost through drift. Automatically fed 
make~up water replaces that lost for these 
reasons. 

3:09 Open Circulating System - Evaporative 
Condenser - The water, recirculated 

from a sump, is sprayed over hot refrigerant 
piping where it absorbs heat and increases in 
temperature before returning to the sump. As 
this water is again sprayed over the piping, it is 
cooled by evaporation, aided by an induced air 
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movement. Water losses occur in evaporative 
condensers for the same reasons as in cooling 
towers. 

4. ECONOMIC CONSIDERATIONS 

4.01 Chemical feeding and control devices, as 
well as the chemicals used in a program, 

are expensive. The cost of such devices and the 
chemicals may influence the design of the con
denser water system for smaller installations. 
Closed systems usually require less costly feed
ing devices and fewer chemicals than the open 
systems. 

4.02 Where serious water problems occur, con-
sideration should be given to the use of 

air-cooled condensers. Not only is this considera
tion recommended for small systems, but also 
for large ones, particularly where there are 
serious water problems. Air-cooled condensers 
have been used satisfactorily for systems as 
large as 200 tons. They have two disadvantages 
- the amount of power required to handle the 
necessary air volumes and the fact that their 
capacity is at its lowest on the hottest days. The 
choice between installation of a water treatment 
system and the use of air-cooled condensers 
should be governed by the result of a cost com
parison, with due consideration for the fact that 
personnel must be available to administer a 
water treatment system. 

5. SPECIFYING THE WATER TREATMENT PROGRAM 

5.01 The following items are considered as 
essential in any water treatment program 

specified by a water treatment company: 

(a) A written report of the water analysis, 
which should include the determinations, 

usually in parts per million, of calcium, mag
nesium, silica, iron, bicarbonate, sulfate, chlor
ide, total hardness as calcium carbonate, total 
sol.ids, and pH. 

(b) The chemical names of the water treat
ment compounds recommended for use. 

(c) The concentration of chemical and pH to 
be maintained in the water. 

(d) That chemicals recommended and the ap
paratus used to feed these chemicals com

ply with municipal and state health codes. 

I' 
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(e) That chemicals recommended will have 
no detrimental effect on nonmetallic ma

terials such as rubber, plastic, etc, often used 
in water systems. 

(f) That chemicals recommended will not 
cause delignification of wooden parts 

sometimes used in cooling towers. 

(g) The amount of continuous bleed-off, 
water run to waste, from open circulating 

water systems required to limit scale forma
tions. 

6. SUMMARY OF WATER TREATMENT CONTROLS 

6.01 Table 1 is a summary of water treatment 
controls for various types of heat ex

changer water systems. This table is condensed 
from "Carrier Document 2D-7." It may be neces
sary to use one or several of the treatments 
listed depending on what a water analysis shows 
to be the most economical. Certain of the listed 
items may prove to be too costly in some cases. 

7. CHEMICAL FEEDING 

SECTION H34.260 
SECTION H51.374 

7.01 The preferred way to add chemicals to 
large open recirculating systems is by 

means of an electric driven, positive displace
ment mechanical feeder. This type feeder should 
be connected so as to operate only when the re
circulating water pump is running. Such a feeder 
should be considered for. ~ystems larger than 
100 tons. Other factors may make it desirable 
to use this type pump on systems smaller than 
100 tons. For example, where it is desirable to 
locate the chemical treatment equipment in a 
basement equipment room for easy access by 
maintenance personnel, this type of pump may 
be used advantageously. 

7.02 Bypass feeders can be used for adding 
chemicals to closed systems. In this case 

the chemicals are added manually and in one 
shot. Bypass feeders usually are not used on 
open systems due to the lack of good control. 
Fig. 1 shows one type of bypass feeder. 

TABLE I 

Summary of Water Treatment Controls 

SYSTEM 

WATER CLO SEO ONCE OPEN 
PROBLEM RECIRCULATING THROUGH RECIRCULATING 

Scale Control No Control Required 1. Pretreatment 1. Bleed-off 

a. Sequestering 2. Pretreatment 
Agent 

a. Sequestering Agent 
b. pH Adjustment b. pH Adjustment 

c. Ion Exchange 

Corrosion 1. Deaeration 1. Corrosion 1. pH Control 
Control 2. Corrosion Inhibitors 2. Corrosion Inhibitors 

Inhibitors 2. pH Control 

Algae Control No Control Required No Control Usually 1. Manual Cleaning 
Required 2. Chemical Algaecides 
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~Funnel 

Fig. 1 - Bypass Feeder 

Gate 
Valve 

/ 

7.03 On small open-type systems where the 
cooling tower or evaporative condenser is 

accessible, the chemicals may be fed by gravity 
to the sump from a tank mounted above the 
sump. Because a continuous drip of the chemical 
solution would be too small for proper adjust
ment, a timer and solenoid valve may be used to 
allow chemicals to be fed for two minutes or so 
during each hour of tower operation. The chemi
cals must be in solution in the tank in order to 
be fed into the system. The rate of flow of the 
solution will depend on the amount of water 
used as the solvent. Since the solution will flow 
for only two minutes each hour, the flow will be 
great enough to be regulated satisfactorily by 
means of a globe valve. Fig. 2 shows. this ar
rangement. A second solenoid valve regulates 
bleed-off. If the tank can not be elevated above 
the sump of the tower, then a small pump may 
be installed as shown in Fig. 3 to feed the chemi
cal solution into the system. This pump would 
not be as expensive as the type mentioned in 
Paragraph 7.01. 
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7.04 Fig. 4 shows one type of feeder which can 
be purchased commercially. This type unit 

can be used singly or in groups. It is to be placed 
in the bottom of the cooling tower or evaporative 
condenser and arranged so that the top cup is 
always full of water when the circulating pump 
is running. The proper rate of flow is obtained by 
using the proper size of orifice. The chemical is 
replaced by removing the empty can and placing 
a new can of chemical in its place. 

7.05 There are certain' devices on the market 
today which claim to control scaling and 

corrosion by electric current or magnetism. 
These are not recommended. They should not be 
confused with those devices which are based on 
scientific principles, such as the magnesium rod 
placed in hot water storage tanks for the con
trol of rust. 

7.06 The most accurate way to add acid for pH 
control to assist in scale control is to 

use an electric driven, positive displacement 
mechanical feeder controlled by an electronic 
pH controller. However, this equipment is quite 
expensive and its use should be limited only to 
the extremely large systems requiring the addi
tion of acid. Intermittent dosages by manual 
feeding or excess concentrations from the use 
of inexpensive feeders can be harmful to the 
system. 

7.07 Hot water heating systems as a general 
rule do not need chemical treatment. 

These systems tend to have a small amount of 
scale formed in the piping and this helps protect 
it against possible corrosion. Chilled water sys
tems should have some provisions made for 
treatment against corrosion. There is a tendency 
for all the dissolved oxygen in the water to unite 
with the metal in the pipe over a period' of time. 
In this case, it would probably be more economi
cal to provide a chemical feeder than a deaera
tor. It should be remembered that for a closed 
system the best policy is to prevent as little 
change of water as possible. For this reason, 
unnecessary leaks should be detected as early as 
possible and eliminated. 

8. PIPING 

8.01 In open-type circulating systems it is 
necessary to allow a small percentage of 

the water to discharge to a drain in order to pre-

• 
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Fig. 2 - Timer - Solenoid Valve Gravity Chemical Feed System 

vent the build-up of minerals in the water. This 
is known as bleed-off. For easy control on small 
systems this can be done by installing a funnel 
or pan with a rectangular sliding cover and with 
a line running to a drain. This pan should be 
installed in the path of the spray. The amount 
of bleed-off can then be regulated by opening 
or closing the cover. A means of diverting the 
bleed-off water into a separate container should 
be provided so that the amount of bleed-off can 
be measured. In general, where bleed-off is to 
be continuous, facilities sized to bleed-off one 
per cent of the water circulated should be pro
vided. The actual bieed-off can then be regulated 
as required. There may be cases where the chem
ical content of the water or the temperature 
drop through the water-cooling device may re
quire a larger bleed-off than one per cent. A 
bleed-off line taken directly off the circulating 

pipe is not recommended where the bleed-off is 
less than 1h gallon per minute because of the 
likelihood that the valve regulating the amount 
of bleed-off will become clogged. In these cases, 
and in other cases 'where an intermittent bleed
off is desirable, the solenoid valve and timer 
arrangement, mentioned in Paragraph 7.03, is 
recommended. This must be sized as required by 
the frequency of solenoid operation and volume 
of bleed-off necessary. 

8.02 When a positive displacement pump 'is 
used to add water treatment chemicals in 

solution to a cooling tower, the pump discharge 
line should be connected to the condenser water 
line to the tower. The connection should be made 
at a point in the condenser water line after the 
water has passed through the condenser water 
pump and the condenser. 

Page 5 
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8.03 Fig. 5 shows a commercially manufac-
tured device for regulating the amount of 

bleed-off. This type device is located in the bot
tom of the cooling tower or evaporative condens
er. Water should overflow the top cup when
ever the circulating pump is running. The orifice 
can then be changed to give the desired rate of 
bleed-off. Thi.s method would be used where the 
bleed-off rate is less than 1h gallon per minute. 
Depending upon the condition of the water, this 
would be used for systems of about 70 tons or 
less. 

8.04 On open-type systems provide an air gap 
between the system and the water supply. 

Closed systems which have the water supply con
nected directly to them should be treated with 
chemicals in such concentration that the result
ing solution is not poisonous. The use of chemi-
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cals in poisonous concentrations in boiler water 
or chilled water systems may require the use 
of expensive make-up water controls to prevent 
the possibility of the treated water from back
ing up into the potable water supply. 

8.05 A fouling factor is usually applied in de-
signing equipment. This fouling factor is 

the allowance made for a small amount of 
deposits on the piping and equipment which 
slows down the rate of heat transfer. Table 2 
is taken from "Carrier Document 2D-7" and lists 
suggested fouling factors for industrial equip
ment operated 24 hours a day and cleaned every 
6 to 12 months. This table should be used only 
as a guide to help select the correct fouling fac
tor. Equipment manufacturers usually give a 
fouling factor when listing the performance data 
of their equipment. 

' 

• 
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9. EQUIPMENT SELECTION AND DESIGN 

9.01 When designing condenser water systems 
select equipment and a design criteria 

which will minimize or be less susceptible to the 
damaging effects due to failure or lack of water 
treatment. Included in the following paragraphs 
are suggestions for the selection of some of these 
items of equipment . 

9.02 Equipment to Minimize Scaling 

(a) Avoid the use of finned coils for evapora-
tive condensers. It is difficult to remove 

the scale between the closely spaced fins. Acid 
cleaning damages the fins. 

(b) Select slightly oversized condensing coils 
in hard water areas to permit operation at 

lower condensing and water temperatures. 

SECTION H34.260 
SECTION HSl.374 

Lower water temperatures are less conducive 
to scaling. 

(c) Select shell and tube condensers with re-
movable water boxes to facilitate inspec

tion and scale removal from the coils by 
mechanical means. Avoid the use of heat ex
changers which pass the water through the 
shell rather than through the coils, since this 
type is usually difficult to descale and clean. 

( d) When evaporative condensers are used, 
design so the condenser fan is cycled, not 

the spray pump. Continuous operation of the 
sprays will eliminate successive wetting and 
drying of the coils and decrease scale deposit. 

9.03 Equipment to Minimize Corrosion·- Alu-
minum is susceptible to corrosion and is 

effectively protected by chemical water treat
ment only if the treated water washes all of the 
aluminum surfaces. Avoid the use of aluminum 
tube coils when recirculated water is pumped 
through the coils. Aluminum cooling towers will 
require a protective coating of paint to prevr 
the pitting type of corrosion. 
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Fig. 5 - Cross Section of a Simple 
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~ 
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TABLE II 

Suggested Fouling Factors for Selecting Equipment 

Temperature of heating medium 
Temperature of water 

WATER SOURCE 

Sea Water 
Brackish Water 
Cooling Tower and Spray Pond Treated Make-up 

Untreated Make-up 
City (Great Lakes) 

River Water 
Minimum 
Mississippi 
Delaware, Schuylkill 
East River and New York Bay 
Chicago Sanitary Canal 

Muddy or Silty 
Hard Water (over 260 parts per million) 
Hard Well Water (over 260 parts per million) 
Well Water (less than 260 parts per million) 

9.04 Equipment to Minimize Algae - When 
spray coil dehumidifiers are used in loca

tions where algae is expected to be a problem, 
avoid the use of six- or eight-row coils. It is diffi
cult to clean algae growth from between the fins 
on the inner rows of coils. Four-row coils would 
be preferred for such an installation. 

9.05 Miscellaneous Equipment and Design 
Considerations 

(a) The location of a cooling tower or evapo-
rative condenser with relation to sources 

of atmospheric pollution is important. Com
bustion products from stacks close to the tower 
or condenser may react with the water to make 
it corrosive. Vegetation products may be car
ried into such equipment, especially when it is 
located at ground level, and clog strainers, 
causing operating difficulties. 

(b) Provide adequate drains so that draining 
the system will not take excessive time. 

Drain from bottom of pan permits easy re-

Page 8 

0 to 240°F 
125°F or less 

WATER VELOCITY 
fT.ISEC. 

3 feet over 
or less 3 feet 

.0005 .0005 

.002 .001 

.001 .001 

.003 .003 

.001 .001 

.002 .001 

.003 .002 

.003 .002 

.003 .002 

.003 .002 

.008 .006 

.003 .002 

.003 .003 

.003 .003 

.002 .001 

moval of dirt and debris. Provide a hose bib 
for hosing down the cooling tower or evapora
tive condenser after they have been drained. 

(c) Provide nonclogging spray nozzles located 
so they can be easily removed and cleaned. 

Arrange spray nozzles to provide adequate 
water distribution over tubes or slots. 

( d) Provide easily opened access doors at 
locations which are accessible to mainte

nance personnel and yet provide access to the 
equipment needing maintenance. Also provide 
drift eliminators which can be easily removed 
for maintenance. Eliminators should be pro
vided where excessive windage losses are likely 
to occur. This is especially true where chro
mates are used, since they have staining 
characteristics. 

(e) When the size of the installation requires 
chemical feeding apparatus, provide a type 

that is easy to service. 

• , 

• 
I 

' 
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(f) Provide a plugged tee in the condenser 
water lines to package units at the units. 

This will make chemical (acid) cleaning of the 
condensers easier if it becomes necessary. 

10. SUMMARY 

10.01 The need for a water treatment program 
should be determined by an analysis of 

the water made by a competent laboratory or 
water treatment company. When the need is 
established, recommendations for the treatment 
prog1 :cm should be obtained from one or more 
competent water treatment companies. Such 
recommendations should include the result to be 
attained, the name and quantity of each chemical 
to be used and the method of adding them. 

SECTION H34.260 
SECTION HS l.374 

10.02 When all parties concerned with the de-
sign and operation of the system have 

knowledge of the potential water problems dur
ing the planning stages of a job, adequate chem
ical feeding devices for treatment can be built 
into the system when it is installed. 

10.03 The problem of controlling corrosion, 
scale, and biological deposits can be re

duced through the proper selection of equipment 
used in the condenser water system. 

10.04 Local ordinances should be investigated 
to see if chemical treatment is restricted 

or whether any restrictions might govern the in
stallation of chemical feeders . 
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ATKJSPHERIC ENVIRONMENT 

FOR 

TELEPHONE EQUIPMENT SPACE 

GENERAL CONSIDERATIONS AND HEAT RELEASE DATA 

1. GENERAL 

1.01 A number of Bell System Practices will be 
issued under the collective title of 

"Atmospheric Environment for Telephone Equip
ment Space" of which this is the first covering 
"General Considerations and Heat Release Data. 11 

Subsequent practices will pertain to other 
phases of conditioning the air. 

1.02 The engineering objective in providing a 
controlled environment is to obtain im

proved equipment performance with reduced main
tenance costs, offsetting in whole or part the 
annual charges for the control equipment. 

1.03 These practices will cover the require-
ments for conditioning the air in terms 

of the degree of control necessary or economi
cally warranted based on experience with exist
ing types of central office equipment operating 
under varying environmental conditions. They 
will outline what is believed to be the most 
suitable means of providing the desired control 
for air distribution, air movement, atmospheric 
impurities, humidity and temperature when such 
control is indicated. It does ,not necessarily 
follow that all equipment space will require 
similar treatment since each location must be 
studied individually to determine the degree of 
control which can be economically provided as 
related to the savings which may be expected in 
maintenance from such an installation. 

1.04 This practice is primarily intended to 
present engineering data which will be 

useful in the design of mechanical ventilating 
systems, with or without cooling, for attended 
central office equipment space such as dial 
switchrooms and the AMA space in which the tape 
processing equipment is located. It is not 
intended for application to unattended equip
ment space such as Community Dial Offices, 
Repeater Huts, Power Rooms and other plant 
equipment spaces. Also, it is not intended 
that this practice be·applied to the problems 
of providing comfort air conditioning for Ope~
ating Rooms or general office space. 

1.05 The "Heating-Ventilating-Air-Conditioning 
Guide 11 published by the. American Society 

of Heating and Air Conditioning Engineers is 
suggested as a reference for additional techni
cal data. 

2. NEED FOR A CONTROLLED ENVIRONMENT 

2.01 It is recommended that windows of equip-
ment spaces be kept closed at all times 

to minimize the amount of dust in the outside 
air which might enter the switchrooms. Dust of 
a fibrous nature causes open contact troubles. 
That of an abrasive nature causes impairment of 
contact treatment; wear on base metal or other 
contacts; and wear on bearing surfaces. The 
latter is particularly important w-Tith respect 
to panel and step-by-step apparatus. With closed 
window operation, it is generally considered 
necessary for reasons of personal comfort, to 
install a ventilating system to provide fresh 
air in motion, to remove stagnant air and odors, 
and to remove heat generated by the equipment, 
lights, and personnel. These conditions relate 
principally to warm weather operation, yet some 
ventilation is required during cold weather. 
Ventilation with outside air may adversely affect 
central office equipment performance as a result 
of both its dust and moisture content unless 
precautions are taken to control these condi
tions within the ventilating system. 

2.02 Dial apparatus is designed to operate 
satisfactg.rily at room ambient tempera

tures up to lJOOF. Generally, any apparatus 
which generates enough heat to affect its opera
tion is equipped with a blower to disperse this 
heat into the room. With this arrangement, 
room ambient temperatures will rarely exceed 
lJOO F if mechanical ventilation, without cool
ing, is provided. 

2.0J Extreme variations in relative humidity 
affect the performance of dial equipment 

because of dimensional changes of nonmetallic 
materials such as phenol fiberandphenolfabric, 
paper insulation of panel multiple banks, and 
cork on panel drive rolls. Under th~ worst 
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conditions, adjustments are unstable and main
tenance effort is increased. Wintertime humid
ity control minimizes the electrostatic attrac
tion of the dust particles to contact springs 
and wiring. The latest types of dial apparatus 
are less subject to adjustment instability and 
perform more satisfactorily under varying humid
ity conditions than apparatus used in older dial 
systems. 

2.04 Variations in relative humidity also af-
fect the paper tapes processed in AMA 

centers. It is suggested that the space occu
pied by the AMA tape processing equipment be 
air conditioned with cooling and humidity con· 
trol in accordance with the design data set 
forth in Paragraph 3.02(b) and (c). 

3. llESIGN OBJECTIVE 

J.01 The following engineering criteria are 
recommended for the design of ventilating 

systems intended to control the environment in 
attended central office artd AMA center space. 

3.02 Temperature and Humidity Control 

(a) Summer - Ventilation Only - Maintain a 
room condition with a maximum of 100 F 

above the maximum design dry bulb temperature 
as listed for various localities in the 
A.S.H. & A.E. "Guide." When room conditions 
exceed 65 per cent relative humidity, auto
matically control the ventilating system to 
deliver a maximum of recirculated air. This 
will tend to reduce the relative humidity 
within the room thereby minimizing the detri
mental effects which extreme variations in 
relative humidity have upon switching equipment. 

(b) Summer - Ventilation with Cooling - 'Main-
tain a room condition having a maximum. of 

55 per cent relative humidity. To maintain 
room conditions lower than 55 per cent rela
tive humidity will substantially increase the 
cost of the refrigeration equipment and operat
ing costs disproportionately to the benefits 
realized. Maintain a room temperature not 
lower than 130 F below the maximum design dry 
bulb temperature as listedforvarious local
ities in the A. S. H. & A. E. 11Guide. 11 However, 
a reduced temperature differential is recom
mended for the lower outside temperatures. 
Cool air supplied to the room should not be 
more than 180 to 20° F be low the room dry bulb 
temperature. 

(c) Winter - Maintain approximately 35 per 
cent relative humidity in central office 

and AMA center spaces. A gradual reduction 
in relative ,humidity for short periods of 

Page 2 

time may be advisable to minimize window con
densation as the outside temperatures fall. 
Double glazing may be helpful in reducing 
condensation in colder climates. 

3.03 Filtration: Research conducted by the 
Bell Telephone Laboratories indicates 

that 4 inches of KS-7406 glass wool filtsr media 
are adequate to minimize open contact equipment 
troubles due to dust. The four inches of media 
are obtained by placing two KS-74o6 glaes wool 
filters, each 2 inches thick, in tandem in the 
filter frame. The second filter will remove 
approximately 25 per cent of the dust by weight 
which passes the first filter. Standard house
hold type filters are not recommended. The 
KS-7406 filter has a graduated pack coated with 
an adhesive oil which makes these filters more 
efficient. When the filters require servicing, 
the filter unit on the dirty air side is dis
carded, the second filter is moved forward and 
a new filter installed on the clean air side. 
More efficient filters may be desirable in 
areas where the air is contaminated with large 
quantities of fine dust particles. Generally, 
electric type filters are not required except 
for a few locations having extremely large dust 
concentrations in the air. 

3.04 Ventilating Systems - With or Without 
Cooling: Mechanical ventilation provides 

a filtered air supply for apparatus areas when 
closed window operation is practiced. The choice 
of a large air volume ventilating system or a 
smaller air volwne system with cooling will de
pend upon a comparison of first costs, operating 
expenses, and maintenance costs. ~thout cool
ing, 8 to 12 air changes per hour may be re
quired to meet the design limits outlined in 
Paragraph ).02(a).· With cooling, approximately 
4-1/2 or 5 air changes per hour will usually 
meet the limits of Paragraph 3.02(b). Concen
trations of high heat producing equipment may 
require more air changes than indicated for 
either type of system. Most ventilating systems 
are designed to deliver a mixture of recircu
lated and outside air in varying proportions. 
Since the greatest percentage of dust removed 
by air filters is dust in the outside air, 
maintenance costs for filter changes will be 
reduced if the volume of outside air handled by 
a system is kept at a minimum consistent with 
local building and health codes. Systems with 
cooling generally provide up to 25 per cent of 
their capacity as outside air. More, up to 100 
per cent, may be desirable at certain seasons 
to reduce the operating costs for the cooling 
equipment; however, filter maintenance would 
increase. The handling of larger air volUJ11es 
requires a greater number of filters and larger 

1, 
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duct sizes for air distribution. Low face ve
locities for air discharge diffusers tend to 
reduce dust impingement on near-by apparatus. 

Watts per Sq Ft 
of Floor Space 

4. EQUIPMENT HEAT RELEASED 
Step-by-Step System 
Panel System 

• 75 (1) (4) (7) 
1. 25 (1) (4) 

L..01 The average heat released by various types 
of central office and AMA equipment is 

listed below. Other information relative to 
the heating or cooling load needed in the de
sign of ventilating systems may be found in the 
A.S.H. & A.E. "Guide. 11 

!Deal Crossbar Systems 
Crossbar Tandem Systems 
Toll Crossbar Systems 
Large Repeater station 
AMA Accounting Centers 

1.35 (1) (4) (7) 
2.00 (1) (4) (7) 
2.50 (1) (2) (4) (7) 
3.00 (1) (3) (4) 

N-1 Carrier 
0-1 Carrier 

Equipment 

0 or N Thru Channel Unit 

ON Junction Equipment 
E2 Repeater 
E3 Repeater 
2400-2600 Cycle SF 
43A Telegraph 

Channel Term. Nonserv. Board 
Channel Term. Service Board 
Loop Pad (Avg) 
Filament Pot 

96Al Telegraph Loop Repeater 

144-Type Coupling Units 
144Al 
144Bl 
l44Cl 

l43A2 Regenerative Repeater 

Equipment 

Watts per Unit 

350 per Term. 
150 per Term. 
Deduct 11 watts 

per channel unit 
48 per Group 
3.8 
3.4 
18 

24 
30 
10 
5 

24 

15 
20 
20 
32 

4.00 (5) 

Watts per Bay (4) (6) 

1050 
600 

336 
23-inch Bay 
23-inch Bay 

540 
Max 
764 
870 

Max 
570 Max 
510 Max 

Min 
468 
735 

Max of 36 per Bay 
870 Watts 

40 Max per Bay 600 
40 Max per Bay 800 
40 Max per Bay 800 
30 Max per Bay 960 
With Filament 

Pots 1110 

(1) Average watts per square foot per hour of switchroom space based on a 
24-hour period. 

(2) 2 • .50 watts per square J:oot for toll crossbar systems includes a concentra
tion of 17 watts per square foot in the card translator area. Special 
attention is required for card translators. If partitioned off from the toll 
switchroom, deduct the following watts from the switchroom space and treat 
both the switchroom and enclosed area accordingly. 

Home translator - 1000 watts per translator per hour. 
Foreign Area Translator - 600 watts per translator per hour. 
Emergency Translator - This is a substitute for either type of 
translator. It is only used when either a Home or Foreign Area 
Translator has failed. Hence, the Emergency Translator does not 
affect the total heat released by this type of equipment. 

(3) May vary from 2 to 15 watts depending on type of equipment. 

(4) Add heat released by lights, an average value of which might be one watt 
per sq ft. However, the heat.released by lights may vary depending upon 
the light intensity engineered for the space. 

(.5) Heat released only when the AMA equipment is operated· during working hours. 
Add heat released by lights which may vary dependfog upon the light intensity 
engineered for the space. 
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(6) Recollllllended ll&Xilmm watts per bay of 8<lUiP11Bnt when equipEnt l;lyout is 
based on minimua aisle widths. TbiJI does not include the heat g'!llerated 
bv lighting. 

(7) Reconnended llU:iJrum watts per square foot at nocr space when equipment 
layout is baaed on a 20' by 20 1 building b~. If something other than a 
20 1 by 20 1 building bay is used for the layout of the identical telephone 
equipment, multiply the watts by tbe ratio ot the area or the 20 1 by 20 1 

building bay to the area of the building bay used. 

' ,1 
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1. GENERAL 

1.01 This section describes the operation and 
maintenance of mechanical draft cooling 

towers used for air conditioning systems. 

2, DESCRIPTION 

2.01 A cooling tower cools the water which 
has been used in the condenser of the 

refrigeration equipment for extracting heat 
from the refrigerant. It cools the water 
sufficiently for reuse and thereby minimizes 
the amount of water consumed for this purpose. 
Its place in an air conditioning system is 
illustrated in Fig. 1. 

2.02 Cooling is accomplished by exposing the 
condenser heated water to outside air so 

that the water loses heat partly by transfer 
of sensible heat to the cooler air, but mainly 
by evaporation of a portion of the water. 

2.03 The tower consists of an enclosure of 
wood, metal or asbestos cement board. 

Water is admitted to the top of the enclosure 
and is sprayed or dripped down over a series 
of slatted decks to be accumulated in a water 
basin at the bottom of the tower. Means are 
provided for forcing air through the sprays 
of falling water. The cooled water is accu
nru.lated in the basin of the tower and is re
turned to the condenser for recirculation. 

2.04 Cooling towers are divided into two gen-
eral types, natural draft and mechanical 

draft. The natural draft tower relies on pre
vailing winds, or on chinmey effect for air 
flow through the tower. The mechanical draft 
tower is equipped with one or more fans to sup
ply the required quantity of air. Disadvantages 
inherent in the natural draft tower, e.g., large 
size, spray nuisance, dependence on natural 
conditions, etc, generally preclude the use of 
this type for telephone buildings. This prac
tice is accordingly concerned only with the 
mechanical draft cooling tower. 

2.05 The mechanical draft towers are also di-
vided into two general types, forced 

draft, illustrated in Fig. 1, and induced draft, 
illustrated by Figs. 2 and 3. In the forced 
draft tower the fan is located in the air inlet 
to the tower. In the induced draft the fan is 
located in the air outlet from the tower. 

2.06 The path of air flow through the tower 
serves to further classify the mechanical 

draft tower. In the crossflow tower, air flows 
horizontally across the path of the falling 
water. In the counterflow tower, illustrated 
by Fig. 2, air flows vertically upward counter 
to the path of falling water. The doubleflow 
tower, illustrated by Fig. 3, has air flowing 
in horizontally from both ends of the tower, 
theilupward through the fan discharge. 

2.07 Various means are used to break up the 
water into fine particles in order to ex

pose greater water surface to the cooling ac
tion of the tower. Spray headers illustrated 
in Figs. 1 and 2 break the water in fine drops. 
In another arrangement, illustrated in Fig. 3, 
the warm water is fed to a distribution basin 
located at the top of the tower. The floor of 
this basin is equipped with a number of uni-
f orrnly spaced ceramic distribution nozzles. 
Another method, not illustrated, simply utilizes 
overflowing troughs to distribute the water. 

2.08 The water is distributed over a series of 
staggered slatted decks, ca1led the fill, 

which retards the rate at which it returns to 
the catch basin and serves further to break up 
the water into fine drops. The fill may be of 
metal, wood or asbestos cement boards. 

Copyright, 1956, by American Telephone and Telegraph Company 
Printed in U, s. A, Page 1 
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2.09 Air flowing through the tower will en-
train small water particles. Water lost 

due to this effect is called drift loss. Baf
fles, called drift eliminators, in the- air stream 
leaving the tower impede the air flow so the 
small water particles impinge on the eliminator 
plates and drop back into the tower, thus mini
mizing drift loss. 

2.10 The water basin of the cooling tower is 
equipped with a float valve to prevent 

the water from falling below a certain level, 
and an overflow pipe to prevent the water from 
rising above a certain level. There is also a 
drainpipe for emptying the basin, and a screened 
sump for the pump inlet to screen out debris. 
Each of the items is illustrated in Figs. 1, 2 
and 3. 

J. OPERATION 

3.01 As noted, the water in a tower is cooled 
mainly by evaporation of a portion of the 

w~ter as it passes through the tower. The la
tent heat required to evaporate a pound of 
water is approximately 1000 Btu. This heat is 
taken from the water which does not evaporate 
and results in a loss of sensible heat. As 
the water surrenders sensible heat, its tem
perature will drop one degree per pound for 
each Btu surrendered. Applying the abo-ve fig
ures, the heat absorbed by the evaporation of 
one pound of water will cool 100 pounjs of 
cooling tower water 100. 

J.02 The cooling tower theoretically can con-
tinue to cool the tower water until the 

water temperature reaches the wet bulb temper
ature of the air passing through the tower. 
When this limiting temperature is reached, 
evaporation ceases. However, a cooling tower 
designed to cool water to the wet bulb tem
perature would be of infinite size, so in 
actual practice, towers are designed to "ap
proach" the wet bulb temperature. The closer 
the final water temperature approaches the 
wet bulb temperature, the larger the tower 
rmrst be for a given capacity. The actual tem
perature difference between the final temper
ature of the water cooled by the tower and the 
wet bulb temperature is called the Approach of 
the tower. For air conditioning applications, 
towers are sized to provide an approach of 50 
to 10°, usually 7.50, 

J.OJ The warm water is fed to the tower and 
cooled to a certain approach to the wet 

bulb temperature, the temperature difference 
between the inlet water and the outlet water 
is called the Cooling Range of a tower, 
Cooling towers used for air conditioning ap
plications are sized to provide a cooling 
range of 5° to 150, usually 10°, 
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3.04 As an illustration, a tower which re-
ceived water at 95° and cooled it to 550 

at an ambient (surrounding) wet bulb air tem
perature of 750 would have a lOD range (950 -85°) 
and a 7° approach (850 -78°). Manufacturers 
will supply range and approach figures for 
t~eir towers under various wet bulb temper
atures and cooling loads. 

3.05 The water cooling tower is generally used 
with the larger capacity refrigerating 

systems. Its alternate water saving device, 
the evaporative condenser is usually made in 
sizes up to 100 tons. Good design requires 
that the evaporative condenser be installed 
near the refrigeration equipment. A cooling 
tower, on the other hand, may be remotely lo
cated from the refrigeration equipment. Thus 
the tower is well suited for installations in 
which package units are mounted on various 
floors of a multistory building, or where the 
refrigeration equipment is in the basement and 
the tower is on the roof. It is also used with 
centrif'ugal compressors, in which the refriger
ant circuit must be kept short. 

J,06 During conditions of light load on the 
refrigerating system, or when outdoor 

wet bulb temperatures are low, the cooling 
tower water temperature will drop. When such 
conditions occur, the capacity of the cooling 
tower exceeds requirements and is out of 
balance With the load on the refrigeration sYs
tem. Abnormally low water temperature in the 
condenser causes abnormally low compressor dis
charge pressure. As the discharge pressure 
drops, the compressor tends to lose its oil to 
the refrigerant piping system, creating diffi
culties in compressor lubrication with the 
possibility of plant shut down. 

3.07 To minimize potential trouble of this 
kind, the fans in the cooling tower may 

be controlled, either by a pressure controller 
on the compressor discharge line, or by a tem
perature controller in the condenser water line 
from the cooling tower. Such controls will 
maintain satisfactory compressor discharge 
pressure. 

J.08 Another method of controlling the temper-
ature of the cooled water from the tower 

is by means of a modulated by-pass valve which 
by-passes water from the warm water line to the 
cooled water line without circulating through 
the cooling tower. The modulated valve is op
erated by a modulating type temperature con
troller in the cooled water line from the tower. 

3.09 Normally, operation of the refrigeration 
equipment and the tower is unnecessary in 

the winter season, and the tower is drained to 
prevent damage by freeze-ups. However, sometimes 

l 

L 
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on warm winter days the outside air intake 
ducts are too small to dissipate the heat 
developed in telephone equipment rooms, and 
the temperatures in the switch rooms may rise 
to an un:om.fortable degree. If careful study 
shows increasing the capacity of the outside 
air ducts to be impractical, it will be nec
essary to operate the refrigeration equipment 
and the tower during the winter season. When
ever the outdoor temperature drops below the 
freezi~g po~nt, ice will form on the inta~e 
louvers and the fill of the tower. Shutting 
down the tower fan will in most cases melt the 
ice. One method of preventing ice formation 
on the tower when operatiQn during freezing 
weather is necessary is to provide a by-pass 
arrangement around the spray heads or distri
bution deck. The warm water coming from the 
condenser is valved off from the spray heads 
or distribution deck and piped directly into 
the collection basin in such a way as to 
create a swirling motion of the water in the 
basin. The fill and the air intake louvers 
remain dry and thus can n::>t forni ·ice. The 
warm condenser water swirling into the basin 
prevents the basin from freezing over. 

4. CAPACrrY RATINGS 

4.01 Cooling tower capacity ratings are listed 
by the manufacturer in table form or in a 

series of rating curves. The tables or curves 
specify the amount of refrigeration in tons of 
capacity that the tower will handle under vari
ous co~ditio~s of wet bulb temperature, inlet 
water temperature and ga1lons per minute of 
water circulated through the torNer. The range 
and approach of the tower under varying condi
tions wi1l also be found in the tables or 
curves. 

4. 02 Cooling towers are sized to remove 15 ,OOO 
Btu's per hour per ton of refrigerating 

capacity. Since a refrigerating system 
absorbs only 12,000 Btu's per hour per ton, 
the extra 3000 Btu 1 s capacity of the tower 
is provided to remove the heat added in com
pressing the refrigerant, and the heat added 
by the tower circulating pump. 

4.03 It is possible to make a rough test on 
the performance of the tower to deter

mine if it is functioning properly. The fol
lowing information is required. 

(a) Cooling range of the tower. This is 
found by subtracting the temperature 

of the outlet water fr001 the temperature 
of the inlet water of the tO"'rTer. 

(b) Weight of the water circulated through 
the tower per hour. This may be measured 

by several means. If a pi tot tube measuring 

SECTION HJ4. 281 
SECTION HSl.373 

device is available the flow of water 
through the inlet pipe may be measured. 
If pump capacity curves are available, 
the amount of water pumped may be deter
mined by noting the total pumping head on 
the pump press.ure gauges and reading rate 
of flow corresponding to the head on the 
pump curve. 

(c) Wet bulb temperature of outside air. 

(d) Approach. This is found by subtracting 
the wet b\1lb temperature from the outlet 

water. 

4.04 The infonnation gathered will give the 
operating capacity of the cooling tower 

when substituted in the following formala: 

Cooling cap. in tons of refrig. • 
Wt. of water circulated per hr x range 

15,ooo Btu/hr/ton 

The result obtained may be checked against the 
manufacturer's rating tables to see if the 
tower is performing satisf actor:ily. 

4.05 As an example of the above test, assume a 
tower seY~ing a 300 ton refrigerating 

system operating at full capacity. The meas
ured rate of water flow is 900 gallons per min
u.te (gpm). The inlet water temperature is 95° 
the outlet water temperature is 85° and the wet 
bulb air temperature is 75°. Substituting in 
the forrrula, the solution is: 

Cooling cap. in tons of refrig. 
900 gpm x 8.33 lbs/gal x 60 min/hr x 10° range 

15,ooo Btu/hr/ton 

Cooling cap. = 4,g98,~ 
1 ,ooo 

Cooling cap. = 299.9 tons 

The manufactQrer 1 s table for this tower rates 
it at 300 tons with a 10° range and loo approach 
at a wet bulb temperature of 75°. This corre
sponds with the test results so the tower is 
operating properly. 

4.06 If the measured cooling range is greater 
than specified for the tower it is an in

dication that the rate of water flow is less 
than -design rate. Generally, cooling ranges 
and Water flow rates follow the following table: 

llow Rate 

2 gpm/ton 
J gpm/ton 
4 gpm/ton 

Cooling Range 

15° 
10° 

1.s0 
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If the measured approach of the tower is 
greater tha~ specified it is an indication 
that the tower is not perfoYming properly. A 
higher than normal approach may be caused b:r 
any of the troubles listed in the trouble 
chart under the symptom of high head pressure. 

5. AIR REQUIREMENTS 

5.01 Mechanical draft cooling towers require 
from 300 to 400 cfm of air per ton of 

capacity for efficient functioning. Obstruc
tions near the tower which restrict the free 
entry of air, or which cause recirculation or 
short·cycling of discharge air into the air 
irllet of the tower will adversely affect 
tower efficiency. 

6. WATER LOSSES 

6.01 Cooling towers circulate from two to four 
gallons of water per minute per ton of 

refrigerating capacity. Approximately 1% of 
the water circulated is evaporated for every 
10° of tower cooling range. · 

6.02 Since a cooling tower is sized to remove 
1),000 Btu•s/hour per ton of refriger

ating capacity, and since one pound o.f water 
absorbs 1000 Btuis in evaporating, the 
evaporation loss of a tower is 15 pounds or 
1.8 gallons per hour per ton of capacity. 

6.03 Drift loss through entraining of small 
water particles by air flowing through 

the tower is minimized by drift eliminators 
in the discharge air-stream and is negligible 
in a well designed t~Ner. Drift from a red
wood tower may stain surroundings due to the 
water leaching tannin from the redwood. 

6.04 Blow do?.ro or bleed loss is an intentional 
loss to a drain and is adjusted to limit 

the concentration of solids caused by evapora
tion of the water. It is further described 
under water treatment in this practice. Bleed
ing may be accomplished by means of a small 
valved line from the warm water inlet pipe of 
the tower to a drain. It may be necessary to 
provide a solenoid valve in series with the 
bleed adjusting valve if the bleed line con
tinues to flow when the pump is off and the 
tower is inoperative. The electrical connec
tions of the solenoid should be tied into the 
pump starting control to operate only when the 
circulating pump operates. Another method of 
bleed-off utilizes a collecting funnel 
installed in the overflow pipe of the tower in 
the path of the water falling through the 
tower. The rate of bleed is adjusted by means 
of a sliding lid on the rectangular top rim of 
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the funnel. This type is especially suited 
for smaller rates of bleed where silt or 
debris might clog a small bleed line. 

7. WATER TREATMENT 

?.01 The m~nicipal water used to fill the 
cooling tower and to make up water losses 

may be broadly classified as either hard or 
soft. Generally, reservoirs supplied primarily 
by the surf ace run-off water or rainfall have 
soft water. Sources supplied by underground 
streams and wells contain dissolved minerals 
and are hard. The hard water tends to form 
scale in the tower circ1.1lating system and 
damage the wo~d in the cooling tower. Soft 
water tends to be corrosive to the metal in 
the circulating system due to its dissolved 
oxygen and carbon dioxide content. Treatment 
is generally necessary, either to control scale 
formation or corrosion. 

7.02 The municipal water supply with its dis-
solved solids and gases may not haVe se

rious scale f orrning or strongly corrosive char
acteristics. However, the water which evapor
ates from the tower in normal operation is pure 
water. The mineral impurities remain behind 
and increase in concentration, thus changing 
tl1e characteristics of the water. It is pos
sible, through evaporation, for the tower 
water to contain twenty times as much dissolved 
solids as the make-up water supply. The number 
of times the amount of dissolved solids in the 
tower water is increased over the amou..~t of 
dissolved solids in the make-up water is called 
the Cycles of Concentration. The most basic 
and simplest step in controlling scale or 
corrosion is to bleed a portio~ of the con
centrated tower water to a drain and dilute 
the remainder'with fresh make-up water. The 
amount of bleed needed to provide various cy
cles of concentration is given in the following 
table: 

Cycles of 
Concentration to 

be Maintained 

2 

3 

4 
5 
6 

7 

8 

9 
10 

Bleed-off Rate, gal. 
per hr. per ton 
of refrig. cap. 

1.80 

.90 

.60 

• 45 

,33 

.JO 

.26 

• 22 

• 20 

• 

• 
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Scale Control 

7.03 If the municipal water supply is hard, 
as the concentration builds up, the 

water becomes h~rder, and the solids tend to 
precipitate out as scale on the high temper
ature surfaces of the circulating system, the 
water side of the condenser tubes. The scale 
retards the transfer of heat from the refrig
erant gas to the cooling tower water, thus 
decreasing condenser efficiency and causing 
high compressor head pressure. 

7.04 Several methods of controlling scale 
formation are possible. With moderately 

hard water, by bleeding to provide two to three 
cycles of co~centration, a thin protective 
scale may be built up on the condenser tubes 
without seriously impairing condenser effi
ciency. However, with this method, the pH 
control and the bleed rate adjustments are 
very critical to prevent the scale from con
tinuing to build up. Generally, scale for
mation is more easily controlled by adding 
polyphosphates in concentrations of three to 
five ppm. To prevent possible corrosion by 
this method eight to ten ppm of chromate are 
added with the polyphosnhate. The bleed rate 
should be adjusted to provide from three to 
five cycles of concentration and the pH value 
adjusted to 6.5 to 7.5 for wooden towers, or 
6.5 to 8,5 for metal towers. 

7.05 If the water supply is very hard (over 
180 ppm calcium carbonate) it will prob

ably be necessary to neutralize some of the 
alkalinity in the water with sulphuric acid to 
adjust the pH value to the reconunended range. 
The three to five ppm polyphosphate and eight 
to ten ppm chromate should also be added. 
With this method of treatment, the number of 
cycles of concentration allowable is generally 
f'ive to eight. 

7.06 As an alternative to the treatment sug-
gested in Paragraph 7.04, the make-up 

water supply or some portion of it may be fed 
through a Zeolite exchange softener which re
duces the hardness content of the water. 

Cor~osion Control 

7 .07 Corrosion or rusting is the loss of metal 
in the water circulating systeni, due 

either to chemical or electrochemical action. 
It may be in the form of broad, generally cor
roded areas, or in the form of severe localized 
pitting. Corrosion is accelerated by dissolved 
oxygen in the cooling water and bywater having 
pH values below seven. The oxygen content and 
the acidity of the water tend to build up 
because of the oxygen and acid forming gases 
present in the air drawn through the tower. 

SECTION H34. 281 
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7.08 Chromate concentrations of 300 to 500 ppm 
afford acceptable corrosion protection 

within a pH range .of 7 to 8.5 for cooling tower 
circulating systems. The wooden portions of 
thG tower are least susceptible to deteriora
tion at a pH value of 7.2. An effective and 
less expensive method of protecting both wood 
and metal in contact with the tower water is to 
use a mixture of ten ppm polyphosphate, and 16o 
ppm chromate maintain:ing a pH value of 6. 5 to 
7.5. Bleed-off should be adjusted to maintain 
five to eight cycles of concentrations. The 
pH value, which normally tends toward the acid 
side, may be adjusted by addition of caustic 
soda or soda ash. If the tower is not con
structed of wood, the same chemical treatment 
may be used with a pH range of 6.5 to 8.5. 

Algae and Slime 

7.09 Algae is a fonn of plant life, greenish 
in color, which multiplies rapidly in 

water exposed to light. Slime is a form of or
ganic life which flourishes in dark portions of 
the water circuit. Both growths will impede 
water circulation and insulate heat exchange 
surfaces if allowed to grow. 

7 .10 Algae and slime may be removed by scrub-
bing manually, by hosing down with a high. 

pressure hose, or by poisoning with chemicals. 
Since the use of chemicals does not require 
shutting down the system, it is the preferred 
means of control. 

7.ll Sodium pentachlorophenate seems best 
suited for use as an algaecide. It is 

highly toxic to algae and slime life and has 
no corrosive effect on the tower or circulating 
system in the concentrations recommended. Sodium 
pentachlorophenate may be used in the slowly 
soluble block form for continuous treatment, or 
in powdered form for shock treatment. Experi
ence will determine which treatment is more 
effective. For continuous treatment, a concen
tration of 20 to 30 ppm of sodium pentachloro
phenate is maintained in the circulating water. 
If this does not turn the algae from a green to 
a brown color after a few days, shock treatment 
in the order of 100 ppm should be used about 
once a week. 

7.12 other commonly used algaecides are copper 
sulphate and chlorine. Copper sulphate 

may cause serious corrosion of steel in the cir
culating system if improperly used. Chlorine 
as a hypochlorite is very effective, but losses 
of the chemical are high when the ~ater is aer
ated in passing through the tower. This re
sults in high costs and difficulties in main
taining proper proportions. 
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Wood Preservation 

7.13 Deterioration of the wood in cooling 
towers may be ca.used by any of three 

forms of attack: chemical action, biological 
action and mechanical disintegration. 

7.14 One form of chemical attack removes 
lignin, the binder that holds the wood 

fibres together. Wood subject to this attack 
forms long, whitish, loosely bonded fibres on 
the surface. This fonn of attack occurs in 
alkaline waters which have either strong con
centrations of sodium carbonate or high· chlorine 
content. It is controlled by keeping the pH 
of the water below 7.5, proper bleed to limit 
the sodium carbonate concentration, and by 
keeping the chlorine content below one ppm. 

7.15 A rarer form of chemical attack removes 
cellulose, a substance similar to lignin 

from the wood, resulting in a surface condition 
of long reddish brown fibres. It is caused by 
the acid in water with a pH value below 5. 
Maintaining the pH of the water within the 
limits of 6.5 to 7.5 will prevent this form 
of attack. 

7.16 Biological attack is caused by various 
microscopic organisms such as bacteria 

and fungi. Redwood norm.ally- contains certain 
extractives toxic to these organisms and resists 
biological attack unless these protective ex
tractives are leached out by chemical attack. 
If the leaching action has occurred, the wood 
should be protected from biological attack by 
treating the water with an algaecide. 

7.17 Biological attack may reveal itself in 
three different conditions of the tower 

wood. Delamination of the wood may occur in 
which the softer grain of the wood erodes and 
the hard grain stands out in ridges. Another 
form of biological attack causes a soft, punky 
center under a sound exterior. A third form of 
attack does not change the appearance of the 
wood, but weakens the fibres so that the wood 
breaks cleanly across the grain instead of with 
a normal splintering action. 

7.18 Mechanical disintegration sometimes occurs 
in the section of the tower exposed to 

alternate wetting and drying action. The wood 
absorbs water with its dissolved salts when wet, 
and is ruptured by the crystaJJ.ization of the 
salts as the wood dries out. Dam.age to the wood 
from this action may be minimized by proper 
bleed to limit the concentrations of salts, and 
by periodically scraping or hosing down salts 
which form on the surface of the alternately 
wet and dry wood sections. 
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7.19 More complete information on water treat-
ment will be fonnd in BSP H)l.370 "Funda

mental Principles of Water Conditioningn and 
BSP H51.371 n·water Treatment, Air Conditioning 
Systems. 11 The latter section describes water 
analysis, types of treatment and procedures for 
evaluating the effectiveness of the treatment 
program. 

Prscautions 

7.20 The chromate compounjs used for water 
treatment are poisonous. Hands must be 

washed well after contact with this chemical. 

7.21 Sodium pentachlorophenate also is poison-
ous and care must be exercised in handling 

it. Dust from the chemical is irritating to 
mucous membranes and both the dust and water 
solution may be irritating to the skin if ex
posure lasts longer than five minutes. 

8. PREVENTIVE MAINTENANCE 

8.0l The preventive maintenance procedures 
outlined in this practice apply generally 

to aJJ. cooling towers. For more specific in
formation, refer to ma:intenance manuals pub
lished by the tower manufacturer or by the sup
plier of the materials used for maintenance, 
e.g., packing materials, oils, greases, etc. 
Characteristics of various lubricants are cov
ered in BSP A710.012, "Materials - Greases, 
Oils and Cleaning Fluids. 11 Details of fan and 
bearing maintenance are covered in BSP H51.317, 
"Inspection and Maintenance of Ventilating Fans. 11 

8.02 A daily visual check may be made to detect 
abnormal operating conditions or incipient 

troubles. The daily check would cover: 

(a) Unusual noise. 

(b) Circulating pump gauge pressures. 

(c) Inlet and outlet water temperatures. 

(d) Electric motor temperatures. (Hand test) 

(e) Proper flow and distribution of water. 

(f) Float valve functioning. 

(g) V-belt and coupling appearance, 

(h) Water treatment facilities. 

(i) Condition of suction screen. 

8.03 Periodic maintenance routines are listed 
in the following chart. 

• 
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8.04 Maintenance Schedule for Cooling Towers 

Item 

Ball bearings 
in fans, pumps 
and electric 
motors. 

Sleeve type 
bearings in 
fans, pumps 
and electric 
motors. 

Fan drive re
ducing gear 
box. 

Tower Basin 

Routine 

Lubricate as per instruc
tions in BSP H5l.317 orman
ufacturer1s instructions. 

Flush out, check for rough
ness or excessive play. 
Relubricate. 

Minimum 
Frequency 

Every 3 to 6 
months 

Every 3 years 

Check oil cup level. Add Monthly 
oil if necessary. See 
BSP H51.317 for instruction. 

Drain and flush bearings. Every 3 years 
Check for wear, scoring, ex-
cessive play, oil slinger 
ring operation, seals. Re-
fill with oil. 

Stop fan, and after several Weekly 
minutes check for proper 
gear box oil level. Add oil 
& check for leaks if low. 
Drain completely and refill 
if high. (Water contamina-
tion raises oil level.) 

Drain sample of gear box oil Monthly 
and check for water droplets 
or white or yellow streaks 
indicating moisture contam-
ination. Drain and refill 
if moisture is found. 

Change gear box oil. 

Check coupling tightness. 

Drain and disassemble gear 
box, checking shaft play, 
worn areas on gear teeth, 
corrosion. If found satis-
factory reassemble and fi}l 
completely with oil to pre-
vent corrosion during idle 
period. Cover with tarpau-
lin. 

Every 3 
months of 
operation 

Every 3 months 

At annual 
shutdown 

Drain gear box oil and re- Annual start-
fill to proper level. up 

Check pump intake screen for Weekly 
breaks, clogging. 

Check for silt or debris in Monthly 
basin and clean if neces-
sary. 

Test water treatment con- Weekly 
centration, pH value, bleed 
rate. 

SECTION H3u. 281 
SECTION H51.373 

Materials Used 

Short fiber medium consistency all 
purpose soda soap basegrease or 
manufacturer 1 s recormnendations. 

Flush with mineral spirits. Re
lubricate, filling bearing 1/3 full 
of grease as above. 

SAE 20 oil for ambient air temper
atures of 300 to 900F or manuf ac
turer 1 s recommendations. 

Flush with mineral spirits. Refill 
with oil as above. 

Use oil as specified by manufac
turer. The oil type is generally 
found on the name plate of the gear 
box, and is a waterproof oil with a 
specific gravity higher than water. 

Manufacturer's recommendation as 
above. 

Manufacturer's recommendation as 
above. 

Manufacturer's recommended oil. 

Manufacturer's recormnended oil. 

High pressure hose, stiff brush. If 
a wet pick-up vacuum cleaner is 
available, tower need not be drained 
to clean silt and debris. 

pH measuring kit, chromate compara
tor kit. Chloride test kit. 
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Item 

Tower distri
bution basins, 
troughs, noz
zles, fill 
louvers and 
eliminators. 

Fan 

Pump 
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Routine 

Drain, clean thoroughly, 
check for deterioration or 
corrosion. Make replace
ments, or repairs found 
necessary on inspection. 
Paint where necessary. 

Close drains, refill to 
swell wood. 

Tighten basin bolts, caulk 
where necessary to stop 
leaks. 

Check for proper, even 
break-up and distribution of 
water flow over fill. Clean 
if necessary. 

Clean thoroughly, check for 
deterioration or corrosion, 
replace, repair or repaint 
as necessary. 

Visually check for fan 
blade damage. Check weep 
holes in hollow blades for 
clogging. Check while in 
operation for vibration or 
tower sway indicating un
balance. 

Minirrrum 
Frequency 

At annual 
shutdown 

Two weeks be
fore annual 
start-up. 

At annual 
start-up 

Monthly 

At annual 
shutdown 

Weekly 

Check mounting bolt tight- Monthly 
ness, pulley set screws. 

Check belt alignment, Monthly 
tightness, and condition. 

Clean blades, paint if nee- At annual 
essary. Check fan balance. shutdown 

Remove belts and store in 
protected location. Paint 
pulley sheaves to prevent 
corrosion. 

Replace belts. 

Check stuffing box for 
proper leakage. 

At annual 
shutdown 

At annual 
start-up 

Monthly 

Repack pump. Be sure to At annual 
remove packing behind metal shutdown 
lantern seal ring. Be sure 
lantern seal ring is re-
placed in proper position. 
Install rings with joints 
staggered. 

Check coupling aligrunent, 
coupling tightness, bushing 
condition. 

At annual 
shutdown 

Materials Used 

High pressure hose, stiff brush for 
cleaning or vacuum pick-up. 

Oakum and pitch, or caulking com
pound. 

High pressure hose, stiff brush. 

High pressure hose, wire brush, 
scraper. 

Rust preventive paint. 

Square graphited asbestos packing 
cut in r'ings with diagonal joints. 
Pump packing tool. 

• 
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Item 

Electric 
motors 

Controls for 
electric 
motors. 
Caution: Be 
sure power is 
OFF before 
performing 
routines. 

9. TROUBLES 

Routine 

Drain water from pump, 
leaving drain plug out. 

Replace pump drain plug. 

Mininru.m 
Frequency 

At annual 
shutdown 

At annual 
start-up 

Overhaul pump, inspect Every 3 years 
shaft, impeJler and wearing 
seal rings. 

Clean windings by removing 
end bells. 

Every 3 years 

Check condition of contacts. Monthly 
Replace when si~ver thick-
ness is reduced to 1/3 
of original size. File 
large projections. Surface 
c:onditions similar to rough 
sandpaper are satisfactory. 
Do not file smooth, 

Check braided shunts to mov- Monthly 
ing contacts for broken or 
burnt strands. Replace if 
damaged. 

Operate moving contacts by Monthly 
hand to check for binding or 
improper ~eeting of contact 
surfaces. 

Check tightness of all elec- Annually 
trical connections. Check 
fuse clips and switch con-
tacts for tightness or dis
coloration of copper indi-
cating poor contact. 

Wipe magnet sealing sur
faces in starter box. 

Monthly 

SECTION HJ4. 281 
SECTION H51.373 

Materials Used 

New pump gaskets. 

Vacuum cleaner or blower, soft 
brush. 

Lint free cloth, slightly mois
tened with oil. 

9.01 Since the function of a cooling tower is 
to cool water used by the condenser in a 

refrigeration system, any trouble in a towe~ 
generally results in wanner water being 

supplied to the condenseJZ. With wanner water in 
the condenser, the discharge pressure gauge of 
·the compressor will rise. Thus the discharge 
pressure gauge of the compressor indicates the 
relative efficiency of the r.ooling tower. 

9.02 Trouble Chart for Cooling Tower 

Symptom 

High head pres
sure. Liquid 
refrigerant in 
bottom of con
denser or re
ceiver very 
warm. Compres
sor may cut 
out on high 
head pressure. 

Trouble 

1. Insufficient 
air through 
tower. (Less 
than 300 to 
400 cfm/ton 
of capacity.) 

Possible Cause 

a. Blown fuses, tripped over
load relays, or tripped 
vibration switch 

b. Motor and fan running 
backwards. 

Remedy 

a. Find cause of failure, re
pair, and replace fuses or 
reset overload relay or vi
bration switch. 

b. Reverse motor leads. If not 
a new installation, check 
for recent power changes. 
If a single phase capacitor 
start· motor, check for stuck 
centrifugal starting switch 
in the motor. 

Page 9 
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Symptom 

Page 10 

Trouble 

2. Insufficient 
water cir
culation. 

3, Insufficient 
water break
up, 

Possible Cause 

c. Low voltage to fan motor. 
(Over lo% difference in 
actual and rated voltage 
is bad for motor.) 

d. Fan drive shaft or fan 
drive coupling broken. 

e. Gear box frozen or binding. 

f. Loose motor pulley or fan 
pulley. 

g, Fan belts slipping or 
broken. 

h. Pitch setting on fan 
blades changed due to 
loose set screws. 

i. Obstructions in fill, 
louvers or eliminators. 

a. Clogged strainers in cir
culation piping. 

b, Clogged pump intake 
screen. 

c. Clogged spray nozzles. 

d. Scale in lines or con
densers. 

e. Pump coupling loose or 
broken. 

f, Eroded pump impeller. 

g. Pump packing too tight or 
binding on shaft. 

h. Low voltage to pump motor. 

i. Blown fuses or tripped 
overload relay. 

j. Pump motor running back
wards. 

k. Float valve stuck closed. 

a. Spray nozzles, distribu
tion nozzles or distribu
tion troughs clogged with 
algae or debris. 

b. Collapsed, b~oken, miss
ing or warped fill. 

Remedy 

c. Increase wire size. Consult 
Power Co. Change taps on 
owned transformers. 

d. Replace drive shaft or 
coupling. 

e. Repair gear box. 

f, Align pulleys and tighten 
set screws. 

g. Adjust belt tension or re
place belts with matched 
set. 

h. Reset pitch on blades to 
proper angle and tighten 
set screws. Check motor 
current afterwards to stay 
within motor current rating. 

i. Clean fill, louvers and 
eliminators. 

a. Clean strainers. 

b. Clean screen. If algae, 
see Sec. 7. 

c. Clean nozzles. 

d. Chemically remove scale, 
treat water to prevent 
recurrence. 

e. Repair or replace coupling, 
check aligninent. 

f, Replac'e impeller. 

g. Loosen or replace packing. 
Check for damage to shaft. 

h. Increase wire size; consult 
Power Co. 

i. Find cause and replace fuses 
or reset relay. 

j. Change power leads. If not 
a new installation, check 
recent power change-over. 

k. Repair float valve. 

a. Clean, treat water for algae 
if necessary. See Para
graphs 7.07 through 7.12. 

b. Replace or repair fill. 

• 
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Symptom 

Noisy operera
tion. 

Trouble 

1. Tower dis-
charge air 
recirculat-
ing into 
tower in-
take. 

1. Complaint of 
building 
occupants or 
neighbors. 

Possible Cause 

a. Intake and discharge 
tower too close. 

b. Discharge air leaves 
too low velocity. 

of a, 

at b. 

SECTION H34.281 
SECTION H)l.373 

Remedy 

Install baffle or duct work 
to separate intake and dis
charge areas. 

Increase ~an speed or fan 
blade pitch; do not over
load fan motor in making 
change. 

a. Gear box or fan drive shaft a. Repair or realign. 
worn or out of alignment. 

b. Pump, fan or drive motor 
bearings worn. 

c. Fan unbalanced. 

d. Pump or fan coupling worn 
or broken. 

e. Fan belts loose. 

f. Three phase motor operat
ing on single phase due 
to faulty wiring or blown 
fuse • 

b. 

c. 

d. 

e. 

f. 

Replace bearings. 

Balance fan. 

Repair coupling. 

Adjust belt tension. 

Repair wiring or replace 
fuse. 
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BELL SYSTEM PRACTICES 
Buildings 
Construction and Mechanical Plant 
Operation and Maintenance 

SECTION Hil~aE8!t • 
SECTION $1.353 

Issue 2, April, 1953 
AT&TCo Standard 

VENTILATION 

BASEMENT SPACES 

1. GENERAL 

1.01 This practice covers procedures suggested 
for the ventilation of power rooms, en

gine rooms, transfonner vaults, cable vaults, 
boiler rooms, coal storage vaults, oil tank 
e:q.c.losures and gas meter compartments located 
in basements of telephone buildings. 

1.02 The section is reissued to include addi-
tional recommendations pertaining to 

explosion protection and to provide reference 
to other Bell System Practices relative to the 
general subject. For operation and maintenance 
application, the section is dually numbered 
with this issue and the same issue number is 
assigned for unifonnity. 

1.03 The procedures are intended to appl;r 
primarily to future buildings, but may 

be considered, where advisabl_e, for improving 
existing conditions. 

1.04 In order to avoid the possibility of 
transmitting noxious or explosive gases 

from the basement :to other parts of the build
ing, it is desirable that no portion of the 
basement space be connected to the recircula
tory system of any ventilating plant serving 
stories above the basement. As an additional 
precaution, it is advisable wherever practi
cable, to seal off cable ducts, pipe shafts and 
similar openings in the basement area to reduce 
the possibility of explosive pressures pene
trating to upper stories. 

1.05 The recommended standards for the con-
struction of fire-resistive basement 

walls and partitions are outlined in B. S. P. Sec
tion 1!4l.230, Interior Construction to Restrict 
Spread of Fire. 

l.06 The recommendations pertaining to trans-
former vault design and explbsion venting 

are based in general, upon the National Fire 
Codes; Volume V, ·National Electrical Code, and 
Volume II, The Prevention of Dust Explosions 
(Appendix B) • 

1.07 Where these suggested procedures are 
exceeded by local or State codes the 

legislated requirements are followed. 

2. TRANSFORMER VAULTS 

2.01 The requirements for vaults and their de-
sign based upon the type and capacity of 

the transformers, are outlined in National Fire 
Codes, Volume V - National Electrical Code, of 
the National Fire Protection Association. In 
telephone buildings the vault enclosure of 
transformers is generally considered advisable 
for the protection of building personnel and 
to prevent damage to the building or contents 
in the event of fire, escape of harmful gases 
or possible transformer explosion. 

Location 

2.02 Transformer vaults are generally located 
where they can be ventilated to the out

side air without the use of flues or ducts. 
Where adjoining lot space or public space is 
available and may be used for thi~ purpose, 
transformer installations outside the building 
have the _advantages of being more readily 
vented for heat or gas dissipation and the re
lease of pressures resulting from possible 
transformer explosion. Basement installations 
are preferably located adjacent to an exterior 
wall with vents opening directly.into an area
way, or if above grade, to the outside. 

2.03 General fire-protective recommendations 
for consideration in connection with 

transformer installations within telephone 
buildings are outlined in B. s. P. Section 1!4l.230, 
Interior Construction to Restrict Spread of 
Fire. 

Heat and Gas Dissipation 

2.04 For the dissipation of heat, yaults are 
provided with adequate ventilation to 

prevent .transformer temperatures in excess of 
the values prescribed in American Standards for 
Transformers, Publication C57.l of the American 
Standards Association. Vaults ventilated to 
outdoor air without the use of ducts or flues, 
have a combined net area of all ventilating 
openings of not less than 3 square inches for 
each KVA of transfonner capacity in service, 
except that the net area is not less than 
1 square foot for any capacity under 50 KVA. 
In the event it is necessary to use ducts or 
flues for dissipation of heat, the ventilation 
area is determined as above, with consideration 
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of the adequacy of the air supply and draft 
effect of the duct or flue. The duct or flue 
construction is recommended to conform to the 
requirements for cable vault vents outlined in 
Paragraph 3.03. 

2.05 vaults ventilated by natural circulation 
of air may have roughly half of the total 

area of required openings in one or more open
ings near the noor and the remainder in one or 
more openings in the roof or upper exterior 
wall; or all of the area of required openings 
may be provided in one or more openings in or 
near the roof. It iS desirable that no open
ings for ventilation be constructed through an 
interior wall common to the vault and the 
building. 

2.06 Ventilation openings are located as re-
mote as practicable from doors, windows, 

fire escapes and combustible material. Open
ings are covered with durable gratings, screens 
or louvers, according to the treatment required 
to avoid unsafe conditions. 

2.07 If automatic dampers are used in the 
ventilation openings in exterior walls of 

vaults containing oil-insulated transformers, 
the actuating device should function at a tem
perature resulting from fire and not at a tem
perature which might prevail as a result of an 
overheated transformer or bank of transformers_. 
It is important that the unintentional closing 
of the automatic damper be avoided. 

2.08 Incombustible insulating liquids used in 
some transformers, when decomposed by the 

electric arc in a transformer failure, evolve 
non-explosive gases which, however, if not re
leased, can build up sufficient pressures to 
burst the tank, as oil can do, releasing liquid 
and gas in large amounts and for considerable 
distances. Ducts or flues for ventilation may 
serve to distribute the highly objectionable 
gases if extended through other building areas 
and it is desirable that direct outside venti
lation be provided wherever practicable. 
Transformers rated in excess of 25 KVA and 
using non-flanmable insulating liquid are fur
nished with a pressure relief vent and provi
sion is made for absorbing the gases generated 
by arcing inside the case by a connection to a 
chimney or flue especially constructed for the 
purpose or, preferably, openings or vents from 
the transformer enclosure directly to outside 
air. 

Explosion Relief Venting 

2.09 The procedures for explosion relief vent
ing outlined in the following paragraphs, 

where provided, eliminate the requirements for 
heat and gas dissipation described in the 

Page 2 

preceding paragraphs. It is important, however, 
where explosion relief venting is provided that 
any ducts or flues fonnerly used for heat and 
gas yenting, are closed off at the vault wall 
or roof with construction equivalent to the 
w,a.lls enclosing the vault. 

2.10 Vault construction to withstand explosion 
pressures includes the provision of suit

able openings or vents to release explosive 
gases, and to direct the force of the explosion 
in a manner which will afford maxinrum safety to 
personnel, with a minimum hazard to telephone 
equipment and the .building structure. 

2.11 The size of the openings or vents re-
quired to release explosion pressures 

safely is ¥!fluenced by the expected intensity 
of an explosion, the shape and strength of the 
vault, and the location and type of vent used. 
In the absence of data -0n the ratio of free 
open area to vault room volume which will sat
isfactorily vent transformer vaults of all 
types, it is suggested that openings of vents 
be provided on the basis of known ratios for 
mild to moderate explosion hazards. 

2.12 Where adsquate venting area may be pro-
vided it is recommended. that the net area 

of openings or vents be in the order of 
1 square foot for each 80 cubic feet of vault 
content. Openings or vents of this ratio can 
be expected to prevent the building up of ~x
plosion pressures in excess of JOO pounds per 
square foot on the walls and roof of a cubicle 
shaped enclosure, in the explosion of gases of 
mild to moderate force intensity. 

2.13 The walls and roof of transformer vaults 
are preferably of 6-inch reinforced con

crete securely anchored together and to the 
floor. Where masonry walls are used, they are 
recommended to be of solid brick, reinforced 
and securely joined to the floor and roof of 
the vault. In the event of higher ratios of 
net area of openings or vents, consideration is 
given to vault construction to withstand higher 
explosion pressure. It is suggested that a 
reasonable factor of safety be included in the 
design of transformer vaults. 

2.14 Wall openings for venting directly to 
outside air are generally equipped with 

louvers. Additional venting may be provided, 
if necessary, by the installation of ·the 
louvers and outside entrance door with light 
construction and wall anchorages which will re
lease in the low pressure limits of an explo
sion. The use of ventilated sash hinged to 
swing outward under predetermined pressure from 
within; fixed sash or perhaps wood louvered 
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panels with light wall anchorages; scored glass 
or light wall panels are also considered where 
acceptable. However, with the use of vent 
closures which will be blown out in an explo
sion, it is important that protection against 
flying material be provided. 

2.15 In the event it is necessary to extend 
explosion vent ducts within the building 

aJ..l portions of the ducts are constructed, 
preferably of reinforced concrete or steel 
shell, to conform to the requirements for the 
vault walls and roof. 

3. CABLE VAULTS 

3.01 The following measures are intended as a 
reference in providing adequate ventila

tion and incidental protection against explo
sion hazards in cable vaults or fire in the 
general basement. 

3.02 Recommended procedures for the design and 
construction of cable vaults are outlined 

in B.S.P. Section Ac4o.6o, Conduit Underground 
Entrances to Central Office Buildings and 
B.S.P. Section 114l,230, Interior Construction 
to Restrict Spread of Fire. 

3.03 Ventilation: Vent flues 8 inches to 
12 inches in diameter or rectangular 

flues of equal capacity extending from the 
vault ceiling to the roof are recommended for 
each cable vault. The flues are usually 
spaced - one at each end of the vault and 
intermediately at every other wall column, the 
larger flues being used for the wider vaults. 
It is desirable that joints in the flue linings 
be made as tight as practicable. Flues con
structed with rigid, impervious and non
corrosive duct such as compressed aSbestos
cement pipe have the ,advantage of specially 
fanned pressure-tight joints. In order to 
guard against possible leakage of gas between 
the cable vault and the story above, it is de
sirable that each initial length of flue lining 
at the vault ceiling be placed in position 
prior to pouring the surrounding structural 
floor slab. In certain instances, cable vaults 
are ventilated by means of openings through the 
exterior wall. In such cases thes8 openings 
are equipped with louvers and wire mesh screen 
to prevent the intrusion of foreign objects 
into the vault and are protected by a fire 
damper constructed·of 1/4 inch steel plate held 
open by a fusible link. It is desirable that 
these openings face on an unexposed side yard 
located on company-owned property. It is 
recoITU11ended that the location of such openings 
on street fronts be avoided. 

SECTION H34.284 
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3.04 Explosion Protection: The following 
measures are suggested for consideration 

in guarding against penetration, accumulation 
and ignition of explosive or flammable gas in 
cable vaults and in house cable ducts. The 
transmission of such gas to and from the vault 
may be minimized by the following provisions: 

(1) Plug airtight all underground and house 
cable ducts, both cabled and empty, where 

they terminate in the vault, In this connec
tion it may be desirable to design the vault 
termination of house cable ducts so as to 
facilitate plugging; also, to set each ini
tial duct unit in place prior to pouring the 
surrounding structural floor slab to assure 
integral tightness. 

(2) Construct solidly the partitions separat-
ing cable vault from basement, making 

them tight at floor, ceiling and adjacent 
walls. Other than the entrance doorway, pro
vide no openings between the cable vault and 
other basement space. Promptly and tightly 
cement up or otherwise permanently seal all 
shrinkage, settlement or other cracks that 
occur at any time in or between walls, parti
tions, floor slabs, etc. 

(3) Place no gas piping in cable vaults or 
within the construction enclosing them. 

Arrange cable vault drains, where possible, 
to discharge into a sump-pit. Direct connec
tion of the vault drain to the sewerage 
system is undesirable since the drain trap 
water seal is subject to evaporation. 

(4) Avoid locating electric switches inside 
the cable vault. Switches controlling 

cable vault electric lights are mounted on 
the basement side of vault partition adjacent 
to the entrance door. Equip electrical out
lets for soldering pot connection within the 
vault with special "receptacles with plugs" 
approved by the Underwriters' Laboratories, 
Inc., for use in hazardous locations. 
Explosion-proof lighting is not generally 
required in cable vaults. 

(5) It is recommended that any detected odor 
of gas be immediately reported, investi

gated and the leak corrected. Gas may seep 
through ground into the vault from gas mains 
in the streets or alley. 

4. HEATER ROOMS 

4.01 Heater rooms are generally considered 
hazardous locations and it is :important 

that they be adequately cut off from other 
basement areas. The boiler room enclosure is 
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also considered desirable because of the ad
verse draft effect of the building shaftweys 
and of central ventilating equipment or emer
gency pow~r equipment operating in adjacent 
areas. For these reasons, it is recommended 
that the boiler room door be maintained in the 
closed position and that a separate boiler room 
air supply be provided from outdoors. 

4.02 The provision of an opening adequate in 
size and properly located between the 

heater room and outside air generally affords 
both satisfactory ventilation for the room and 
ample air supply for heater combustion. It is 
desirable that the opening be louvered, 
screened and of such size that its net open 
area will approximate that of the associated 
chimney flue. The opening is usually provided 
by louvering a portion of heater room window 
or by piercing an adjacent outside wall. Where 
neither of these methods is practicable, a 
metal intake duct is installed to connect a 
remote exterior opening with the heater room. 
It is customary, of course, to equip such ducts 
with self-closing fire dampers where they 
pierce fire walls or fire partitions, also at 
the outside opening if these are an external 
fire hazard. Most effective room ventilation 
is usually obtained by locating the air intake 
opening as remote as practicable from the 
heater and breeching air damper. 

5. POWER ROOMS 

s.01 Where basement power rooms can not be 
furnished with window openings sufficient 

to afford adequate natural ventilation, the 
provision of induced ventilation is suggested. 
Power exhaust units are, as a rule, sufficient 
for nonnal size rooms; large rooms, however, 
may require powered uni ts in both intakes and 
exhauSts. The ventilation openings are usually 
furnished with louvers and screens, and if ac
cessible from outside they are equipped with 
bar guards. Filters are usually provided only 
in intake openings. Locating the room exhaust 
openings as remote as possible from the intakes 
is effective in obtaining maximum air circula
tion, and in certain instances may require the 
provision of metal ducts. The number of air 
changes per hour will, of course, depend upon 
the relative amount of heat producing equipment 
in the room. 

6. INTERNAL COMBUSTION ENGINE RCXJMS 

6.01 It is expected that the reconunendations 
contained in Bell System Practice Sec

tion AA360.0l5 entitled, "Ventilating Equipment 
for Rooms Having Engine Driven Generators -
Power Systems" will be followed in providing 
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for dissipation of heat during periods of 
engine operation. Although the enclosure of 
diesel engine alternator sets is not normally 
required, it is recommended that the installa
tion be made with consideration of possible 
enclosure later if necessary, and arrangement 
made for future supply of ventilation and com
bustion air. Where internal combustion engines 
are located in open basement spaces in the 
vicinity of boiler rooms, it is suggested that 
appropriate measures, such as keeping the 
boiler room door normally closed, be taken to 
prevent the action of powered exhaust units 
from adversely affecting the boiler dra~s. 
Air intake openings to engine spaces are amply 
screened and louvered to prevent the induction 
of dirt and rain. 

6.02 In order to avoid the accumulation o:f 
explosive vapors in rooms enclosing gaso

line engine driven geneTators, two vent open
ings to the outer air are usually provided, 
each being about 100 square inches in area. 
These supply and exhaust openings are located 
generally near the ceiling and remote from each 
other - the exhaust being equipped with a sheet 
metal duct arranged to terminate about 6 inches 
above the floor. Gasoline engine rooms having 
one or more windows may be readily provided 
with vent openings by substituting louvered 
metal panels for upper lights of glass. 

6.03 Where the foregoing procedures confiict 
with or are exceeded by corresponding 

provisions of local or state legislation, the 
legislated provisions should, of course, apply. 

7. COAL STORAGE VAULTS 

7.01 In order to avoid the possibility of 
spontaneous ignition in stored coal, 

particularly bituminous coal, it is necessary 
to exclude, as far as practicable, air, heat 
and moisture from the storage space. This is 
on the basis that oxygen is required to origi
nate and maintain combustion, also that its 
action is aggravated by the presence of heat 
and moisture. Coal which has been oil treated 
to reduce dust in handling is particularly sub
ject to spontaneous ignition and storage in 
large quantities is not recommended. 

7.02 Ventilation for coal vaults is therefore 
undesirable, and it is suggested that all 

practicable measures be taken to make the 
vaults reasonably tight against penetration or 
introduction of air, moisture and heat. Coal 
chute covers are usually sealed with appropri
ate gaskets; cracks, sleeves, etc., in sur
rounding walls are c ernented up and entrances 
made reasonably airtight. Leaks in water and 

\ • • 
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steam pipes valves and connections within the 
vault are c~rrected, and pipes carrying cold 
water are insulated to preclude condensation. 
Steam or hot water lines located where they 
are subject to being covered with coal are 
protected, for example, with a covering of 
cohcrete. 

1.03 SUggested procedures for the installation 
of heating equipment and additional in

formation related to this practice are outlined 
in B.S.P. Section 1142.110, Heating Equipment -
Fire Protection. 

8. GAS METER COMPARTMENTS 

SECTION H34,284 
SECTION 11.51. 353 

8,01 From the standpoint of minimizing damage 
to meters and the hazard of escaping gas 

entering the building due to leaky connections 
at meters and slmtoff valves, it is desirable 
that gas meters be located in separate compart
ments or vaults ventilated directly to the out
side air. It may be desirable also to place 
water meters in the same compartment froni the 
standpOint of having all meters at one location. 

8.02 Gas meters should be adequately supported 
and connected to piping in such a manner 

as not to exert undue strain on the comections. 
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SECTION HJ4. 290 
Issue 1, January, 1952 

AT&TCo Standard 

Sl36'ff8lf I!!Sl. 321 
Issue 1, January, 1952 

AT&TCo Standard 

SAFETY VALVES FOR LOW PRESSURE STEAM BOILERS 

1. GENERAL 

1.01 This section describes A.S.M.E. Standard 
safety valves, spring loaded types, rec

orrunended for installation on low pressure (15 
pounds or less) steam boilers used for heat
ing systems or hot water supply systems, to 
prevent excess pressure in the boiler under 
all conditions of operation. 

1.02 This section includes recommendations 
for minimum and maximum safety valve 

sizes and installation of safety valves, and 
it also applies to boilers operating under va
por conditions. 

1.03 This section replaces Section H34.222, 
Issue 1, March 1944, Safety and Relief 

Valves. It is issued to place safety valves 
in a separate section. The replaced section 
also dealt with pressure relief valves for hot 
water storage tanks, hot water heating boilers 
and hot water supply boilers which are now 
outlined in the following sections: 

(a) Section H34.190, Issue 1, January 1952, 
Relief Valves for Hot Water Storage 

Tanks. 

(b) Section H34. 291, Issue 1, January 1952, 
Relief Valves for Hot Water Heating 

Boilers. 

( c) Section H34. 292, Issue 1, January 1952, 
Relief Valves for Hot Water Supply 

Boilers. 

It also includes additional information on 
method of installation not mentioned in thf:: 
replaced section. 

1.04 This section applies generally to new 
installations. In existing installa

tions non-standard safety valves need not be 
replac9d and installed in accordance 'With this 
section provided they are of the spring loaded 
type, are in operative condition, are· testable, 
by means of a substantial integral lifting le.
ver, and have no shutoff -valve or other ob
struction between the boiler and the safety 
valves or on the discharge side of these valves. 

If, however, there is any doubt as to 
the effectiveness of an existing valve, it is 
recommended that a new valve be installed as 
outlined herein. 

1.05 Where local and/or state codes, rules, 
and regulations call for higher require

ments than these indicated or implied in this 
section, such authority takes precedence and 
its requirements are followed; where those re
quirements are lower than these in this sec
tion, compliance with the provisions of this 
section is recommended. 

2, RECOMMENDED TYPE 

2.01 Each low pressure steam boiler is pro-
vided with one or more A.S.M.E. Standard 

safety valves of the spring pop type and so 
constructed that the valve cannot be reset to 
release at a pressure greater than 15 pounds. 

2.02 Seals are attached in such a manner as 
to prevent safety valve from being taken 

apart without breaking the seal. 

2.03 The standard valve has a substantial in
tegral lifting device. The seats and 

discs are of non-corrosive materials. 

3. MINIMJM AND MAXIMUM INLET SIZE 

3.01 The inlet size of standard safety valves 
used on a boiler is not smaller than 

3/4-inch iron pipe size and not larger than 
4-1/2-inch iron pipe size. 

J.02 Where the capacity of a boiler requires 
the size of a safety valve to be larger 

than 4-1/2-inch iron pipe size, two or more 
safety valves are installed to provide the re
quired capacity. Cross-sectional areas of 
openings in boilers for safety valves, and of 
connecting piping when used, are at least equal 
to the total cross-sectional area of the valves. 

4. MARKINGS 

4.01 Each standard safety valve is plainly 
labeled with the manufacturer's name or 

registered trade mark, the letters "A.S.M.E. 
Standard" and with the pressure in pounds per 
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SECTION H34. 290 
SECTION H51. 321 

square inch at which it is set to blow. These 
data are usually stamped or cast on a plate 
securely attached to the casing so as not to be 
obliterated in normal service. 

5. INSTALLATION 

5.01 A safety valve is installed on a steam 
boiler in the opening provided by the 

boiler manufacturer for this purpose. (See 
Paragraph 3.02,) 

5.02 To insure functional operation of the 
safety valve at all times, no shutoff 

and cutout valves or any other means of ob
struction are installed between the safety 
valve and the boiler. 

6. DISCHARGE PIPE 

6.01 Where a discharge pipe is used, the 
cross-sectional area is not less than 

the full area of the safety valve outlet or 
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the total of the outlets of the valves dis
charging thereinto. 

6.02 No shutoff of any description is placed 
on the discharge pipe between the safety 

valve and the atmosphere. 

6.03 The discharge pipe is run and terminated 
in such a manner that its enP. cannot be 

plugged, capped, frozen or obstructed in any 
way and so arranged as to Properly protect 
persons and property. 

7. MEANS FOR TESTING 

7.01 The integral lifting lever on the stand-
ard safety valve provides a means for 

manual testing. By hand operating the lever, 
the valve disc is raised and the valve will 
discharge if in operable condition. 

I 

i 
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Issue 

Issue 

SECT~O .292 
1, Jan 1952 

AT&T St dard 

SECTION H51.337 
1, January, 1952 

AT&TCo Standard 

RELIEF VALVES FOR HOT WATER SUPPLY BOILERS 

1. GENERAL 

1.01 This section describes A.S.M.E. Standard 
relief val.ves 1 spring loaded types, rec

ommended for installation on hot water supply 
boilers to prevent excess pressure in the boil
er under all conditions of operation. 

1~02 This section includes recommendations for 
minimum and maxim.um relief valve sizes 

and installation of these relief valves. 

1.03 This section is issued to place relief 
valves for hot water supply boilers in a 

separate section. Pressure relief valves for 
hot water suppl,y boilers were treated in Sec
tion H34.222, Issue 1, March 1944, Safety and 
Relief Valves, which is rep~ced by Section 
H34.290, Issue 1, January 1952, Safety Valves 
for Low Pressure Steam Boilers. It also in
cludes recommendations for installation not 
mentioned in the replaced section. 

1.04 This section applies generally to new in-
stallations. In existing installations 

non-standard relief valves need not be replaced 
and installed in accordance with this section 
provided they are of the spring loaded type, 
are in operative condition, are testable by 
means of a substantial integral lifting lever, 
and have no shutoff valve or other obstruction 
between the boiler and the relief valves or on 
the discharge side of these valves. 

IT, however, there is any doubt as to 
the effectiveneS'S of an existing valve, it is 
reconnnended that a new valve be installed as 
outlined herein. 

1.05 Where local and/or state codes, rules, 
and regulations call for higher require

ments than these indicated or implied in this 
section, such authority takes precedence and 
its requirements are followed; where those re
quir~ments are lower than these in this sec
tion, compliance with the provisions of this 
section is recOmmended. 

2, RECOMMENDED TYPE 

2.01 Each hot water supply boiler is provided 
with A.S.M.E. Standard pressure relief 

valve set by the manufacturer to release at a 
pressure not to exceed the maximum allowable 
working pressure of the boiler. 

2.02 Standard pressure relief valves are of 
the spring loaded type without disc 

't guides below seat and have a substantial inte
gral lifting device. Seats and discs are of 
non-corrosive material. 

2,03 Each standard pressure relief valve has 
a relief outlet connection. 

2.04 The relief valves are selected with a 
rating in relieving capacity in British 

Thermal Units per hour at least matching the 
gross output of the hot water supply boiler in 
British Thermal Units per hour to prevent ex
cess pressure under all conditions of opera
tion such as improperly prolonged firing, a 
bottled up system, etc. 

3. MINIMUM AND MAXIMUM INLET SIZE 

3.01 The size of standard pressure relief 
valves used in connection with hot water 

heating boilers is not smaller than 3/4-inch 
iron pipe size and not larger than 2-inch iron 
pipe size. 

}.02 Where the capacity of a hot water heating 
boiler requires the size of a relief 

valve to be larger than 2-inch iron pipe size, 
two or more relief valves are installed to pro
vide the required capacity. Cross-sectional. 
areas of the openings in the boilers for reJ.ief 
valves, and of the cormecting piping when used, 
are at least equal to the total cross-sectional 
area of the valves. 

4. MARKINGS 

4.01 Each standard pressure relief valve is 
plainly labeled with the manufacturer•s 

name or registered trade mark, the letter 
"A.S.M.E. Standard, 11 the pressure in pounds per 
square inch at which it is set to release and 
the relieving capacity in British Thermal Units 
per hour. These data are usuaL1y stamped or 
cast on a plate securely attached to the cast
ing so as not to be obliterated in norm.al 
service. 

5, INSTALLATION 

.5.01 A pressure relie.f valve is installed on a 
hot water supply boiler in the opening 

provided by the boiler manufacturer for this 
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SECTION H3i-1, 292 
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purpose. (See Paragraph 3.02.) The purpose of 
this pressure relief valve is to provide indi
vidual. protection for the supply boiler and is 
in addition to the pressure relief device de
scribed in Section H34.190, Issue 1, January 
1952, Relief Valves for Hot Water Storage 
Tanks. 

5.02 The relief outlet is connected with dis-
charge piping, brass or copper, sized 

full area of this outlet connection. The dis
charge is run within the building and termi
nates at an open plumbing fixture where avail
able or within 12 inches of the boiler room 
.floor. This piping pitches down from the valve 
it serves to prevent trapping of water. If 
piping is run into the drainage system, it is 
not connected directly but as an indirect 
waste. Terminating end of discharge piping is 
cut at 45 degrees to prevent its being capped 
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or plugged, thus insuring full relief dis
charP,e. Where two or more valves are connected 
to same discharge, the pipe area is not less 
than area of all valves it serves. This ar
rangement of the discharge adequately protects 
personnel and property._ 

5.03 To fUrther insure functional operation of 
the relief valves at all times, no shut

off or cutout valves or arry means of obstruc
tion are installed between the relief valves 
and the boiler or on the discharge piping. 

6. MEANS FOR TESTING 

6,0l The integral lifting lever on the stand-
ard pressure relief valve provides a 

means for manual testing. By hand operating 
the lever, the valve disc is raised and the 
valve will discharge if in operable condition. 
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SECTION H51, 322 
Issue 1, January, 1952 

AT&TCo Standard 

LOW WATER CUT-OFF CONTROLS FOR OIL BURNERS 

1. GENERAL 

1.01 This section describes a type of control 
recommended to be used to stop oil burn

ers of steam boilers before the water in the 
boiler drops to a dangerous level and prevents 
further operation of the burner until the wa
ter in the boiler is returned to a safe level. 
This form of control is commonly known as a 
low vra.ter cut-off. 

1.02 This section replaces Section HJ4.225, 
Issue 1, February 1945, Low Water Shut

off Controls. It is issued to place this type 
of control for oil burner in a separate sec
tion. It also includes recommendations for 
method of installation not mentioned in the 
replaced section. Low v.rater cut-off controls 
for gas burners and mechanical stokers will 
be covered in separate sections. 

1.03 This section applies to both new and ex-
isting oil burner installations in steam 

boilers. The use of an approved automatic de
vice for shutting down an oil burner associated 
with a steam boiler if low water occurs in the 
boiler is recommended by the National Board of 
Fire Underwriters in Pamphlet No. 31, Para
graph 6, Section 20, 

1.04 Where local and/or state codes, rules, 
and regulations call for higher require

ments than these indicated or implied in this 
section, such authority takes precedence and 
its requirements are followed; where those re
quirements are lower than these in this sec
tion, compliance with the provisions of this 
section is recommended. 

2. RECOMMENDED TYPE 

2.01 Each steam boiler is equipped with a low 
water cut-off which automatically stops 

the operation of the oil burner before the wa
ter line drops below the lowest safe water 
level of the boiler. It may be a separate 
control or in combination vii th an automatic 
water feeder on the boiler. 

2.02 Each separate low water cut-off control 
has a sediment chamber, or if in combina

tion with an automatic water feeder the sediment 

chamber on the water feeder serves the pur
pose. An A.S.M.E. approved blow-do\'m valve 
is used at bottom of the control or water 
feeder, and this allows the draining of the 
float chamber of the control or water feeder 
faster than it flows in from the boiler, thus 
permitting a check of operation. Also, this 
blow-down feature provides a means for ridding 
the unit of sludge, rust and scale which might 
impair its effective operation. Self-cleaning 
low water cut-off devices are not recommended. 

2.03 Low water cut-off controls in both the 
separate type and the type in combina

tion with an automatic water feeder automati
cally reset when a safe water level is restored 
and allows the burner to start if low water 
has been the only cause for cutting off the 
burner. Each type is obtainable with an alarm 
feature to identify a low ·water shut down and 
with a marru.al reset in place of an automatic 
reset if either or both are desired. 

J, INSTALLATION 

3.01 A low water·cut-off is connected electri-
cally into the main oil burner supply 

circuit in such a manner as to shut off the 
electric power supply to the burner in the 
event the water level falls to 1/2 inch in the 
gauge glass of the boiler and restores this 
power supply when the water level is raised 
above the 1/2-inch level, 

3.02 A separate low water cut-off control may 
be attached directly either to: 

(a) The boiler or water column connections 
with the bottom equalizer connection 

of non-ferrous metal, or to 

(b) The gauge glass connections using a Y 
with the gauge glass piping connected 

to the straightway tapping of the Y and 
the control connected to the branch of the 
Y with both equalizer connections of non
ferrous metal. The connecting pipe and 
fittings are of the size of the fittings 
in the device if practicable, but need not 
exceed 1-inch iron pipe size and in no 
case may they be less than 1/2-inch iron 
pipe size. 
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SECTION H34.293 
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J.OJ Regarding the installation of automatic 
v-1ater feeders for boilers, it is recom

m~nded that they be attached directly either 
to boilers, to water column connections or to 
gauge glass connections as prescribed in Para
graph J.02 for a separate low rra.ter cut-off 
control. Under this arrangement, where the 
low water cut-off device is in combination 
with an automatic water feeder, the require
ments reconrrnended for installation of a separate 
low water cut-off control described in Para
graph 3.02 are fulfilled. 

3.04 The blow-down valve of a separate low 
water cut-off control, or if in combina

tion with an automatic water feeder the blow
dovm valve of a water feeder, is connected 
with a vertical straightway drain sized full 
area of valve connection. This drain is termi
nated so that the condition of the discharge 
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may be observed, and end is cut at angle of 
45 degrees to prevent its being fitted vii th a 
plug or cap. 

4, MEANS FOR TESTING 

4.01 The blow-down valve at the bottom of an 
individual low water cut-off control or, 

if in combination with an automatic vra.ter feed
er, the blow-dovm valve of the water feeder 
provides a means for manual testing. By open
ing this valve, the float chamber of the con
trol or 11ra.ter feeder can be drained of water 
faster than it flows into it from the boiler, 
thus causing a condition of low water in the 
boiler and permits a check on the operation of 
the low water cut-off mentioned in Para-
graph 2.03. 

• • I , 
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Construction and Mechanical Plant 

SECTICtl HJ4.3ll 
Issue 1, December, 1953 

AT&TCo Standard 

AIR NAVIGATION OBSTRUCTION 

MARKING AND LIGHTING FOR 

RADIO RELAY TOWERS AND BUILDINGS 

1. GENERA! 

1.01 This section covers the requirements for 
air navigation obstruction marking and 

lighting in connection with the design and con
struction of radio relay towers and buildings. 

1.02 All tall structures,which are so located 
as to present a potential hazard to air 

traffic, are required by law to display painted 
markings and warning lights of a type and in a 
manner as covered in specifications prepared by 
the Federal CommwD.cations Commission (F.C.C.). 
The specification to be followed for each 
structure requiring this lighting depends upon 
the height of the structure and its location 
with respect to established airways and air
fields, and is established by the Company in 
consultation with the F.C.C. To meet each of 
the specifications applicable to the various 
types of radio relay buildings and towers, cir
cuit and equipment drawings covering arrange
ments of obstruction lighting and associated 
control equipment have been prepared. The 
Company selects the awropriate plan and ar
ranges for its installation as part of the 
building or towers. 

1.03 Specifications for obstruction marking 
and lighting of antenna structures of the 

Federal Communications Commission outline in 
detail the requirements for the painting and 
lighting of antenna structures, temporary warn
ing lights during construction, inspection of 
tower lights and associated control equipment, 
recording of tower light inspections in the 
station record, cleaning and repainting, time 
when lights shall be exhibited, spare lamps, 
lighting equipnent, and painting and lighting 
existing structures. Copies o:f this specifica
tion can be obtained frO!ll the office of Federal 
Airways, Civil Aeronautics Administration, De
partment of Commerce or from the Government 
Printing Office. 

1.04 These specifications contained in Subpart 
C of Part 17, Raj.es Concerning the Con

struction, Marking and Lighting of Antenna 

Towers and Supporting Structures became ef fec
ti ve March 30, 1953 and may be subject to 
change or revision from time to time. 

2. OBSTRUCTION MARKING AND LIGHTING 

2 .Ol In general, antenna structures are 
painted with alternate bands of aviation 

surface orange and white and are lighted with 
standard F.C.C. obstruction lighting when: 

(a) They require special aeronautical study; 
or 

(b) They exceed 170 feet in height above the 
ground. 

(c) The F.C.C. may modify the above require-
ments for painting and/or lighting of 

antenna structures, when it is shown by the 
Company that the absence of such marking 
would not impair the safety o:f air naviga
tion, or that a lesser marking requirement 
would insure the safety thereof. 

2.02 The continuously lighted 111-watt lamp 
enclosed in an aviation red prismatic 

globe is covered ·by Drawings SD-8lll3-01 and 
ED-81498-01. The JOO-millimeter flashing bea
con employing two 620-watt lamps enclosed in a 
red Fresnel lens, with or without side
lighting, is covered by Drawings SD-8lll4-0l 
and ED-81499-01. 

2.03 Control: The control equipnent for ob-
struction lighting is wall mounted and ~o 

arranged that immediate alarms are indicated 
upon the failure of this apparatus, la."Tlps, etc. 
The equipment is designed for operation from 
115-volt service obtained from a distribution 
cabinet served by the reserve engine alternator 
set. In cases where the coJl'Ullercial ac power 
supply is such as to make its use necessary,. a 
230-ll5 volt transfonner is available on.an op
tional basis to give the desired voltage. This 
transformer is furnished and installed by the 
Company. 
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SECTION H34.340 
Issue 1, 4-1-33 

Standard 

LIGHTING FIXTURES 

l. GENERAL 

l.Ol Lighting fixtures for manual, dial, 
and toll central offices are covered 

by P.E.C. 511, attaching Bulletin 441. 
Additional arrangements for small step-by
step offices are covered by P.E.C. 556, 
attaching Bulletin No. 480, and by P.E.L. 
1914 • 

1.02 This Practice outlines certain 
changes in the fixtures specified in 

Bulletin 441. 

2. REFLECTORS 

2.01 Reflectors previously referred to as 
the X-ray Nos. 3, 11, 696 and 778 are 

now covered by a specification which pro
vides for other commercial reflectors and 
allows for certain wider limits in con
struction. A change has also been made in 
the exterior finish of the reflectors to 
specify an aluminum finish as compared 
with a bronze or dark green finish pre
viously furnished. 

2.02 Five code numbers are assigned com-
paring to four in Bulletin 441. Four 

of these correspond to the four X-ray 
codes in the bulletin and cover reflectors 
that are the equivalent to or can be used 
interchangeably with the X-ray reflectors. 
The fifth code is similar to the X-ray No. 
11 reflector except that it has a round 
opening as compared with the oval opening 
of the No. 11 reflector. The round open
ing reflector requires slight changes in 
the trough assembly and these changes are 
shown on Drawing ED-91111-01. This draw
ing shows arrangements for both types of 
reflectors and replaces Drawing ED-90506-01 
previously showing the trough assembly. 

2.03 The code numbers and list numbers, 
together with the corresponding X-ray 

reflectors which they replace, are as 
follows: 

Reflector per KS-5461-01, List l. 

3-1/ 4" x 4-1/211 mirrored bowl type re
flector for use in w1r1ng aisles of 
step-by-step offices. Corresponds to 
X-ray No. 3 reflector. 

Reflector per KS-5461-01, List 2. 

4-3/4" x 7-1/2" mirrored cone 
fleeter for use in apparatus 
step-by-step off ices and in 
toll off ices. Corresponds to 
No. 696 reflector. 

Reflector per KS-5461-01, List 3. 

type re
aisles of 
aisles of 

the X-ray 

3-1/2" x 5-7 /16" mirrored angle type re
flector for use in the distributing 
frame lighting trough per Drawing 
ED-91111-01. Corresponds to the X-ray 
No. ll reflector. 

Reflector per KS-5461-01, List 4. 

611 x ? 11 mirrored angle type reflector 
for use at message register racks and 
at traffic register racks located in 
apparatus rooms. Corresponds to the 
X-ray No. 778 reflector. 

Reflector per KS-5461-01, List 5. 

3-7/16" x 5-1/2" mirrored angle type re
flector for use in distributing frame 
lighting trough. Requires lighting trough 
per Drawing ED-91111-01. 
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CABLE OPENINGS 

1. GENERAL 

1.01 This section covers the requirements for 
openings associated with standard cable 

holes in floors and walls or partitions, cable 
shafts, cable sleeves, and cable slots under 
distributing frames and between columns. 

1.02 This section is reissued for the follow-
ing reasons: 

(a) To include information contained in ad
dendum of previous issue of the section. 

(b) To revise certain parts of the text to 
include a brief description of all 

drawings ref erring to cable openings 
listed in Paragraph 2.01. 

( c) To increase the clearance between floor 
opening and the outside of sheet' metal 

type cable hole sheathing. 

(d) To provide tapered floor openings for 
cable sleeves. 

(e) To require openings for future use to be 
packed with canvas bags of mineral wool. 

(f) To include reference to cable vault 
walls. 

( g) To describe a method for providing tem
porary closures for cable openings in 

floors. 

Arrows are used to indicate changes throughout 
the text. 

l.OJ A cable opening is required where a cable 
run passes through a floor, wall or parti

tion in a telephone building. The openings con
sist of cable holes in floors and walls or par
titions, cable slots in floors, cable shafts, 
cable sleeves in floors, and floor openings in 
cable ducts. 

1.04 The providing or cutting of openings is 
arranged for by the Telephone Company, 

unless otherwise specified. In case of walls 
or partitions, where it may not be practicable 
to determine the location or size of the cable 
opening at the time the locations and sizes of 

.., 
floor openings are determined, the wall or par
tition openings maybe cut at the time of equip-

41 ment installation. Any WlUSed cable opening in 
the floor is provided with a co~er plate flush 
with the floor. (See Paragraph 1.67.) 

1.05 Except for cable holes using sheet metal 
type sheathing, openings for cable holes 

are provided or cut to the exact dimensions 
shown on the floor plan and floor plan data 
sheets. In the case of cable holes using sheet 
metal type sheathing, usually holes of less than 
one square foot in area in floor, the actual 
opening is provided or cut 3/16 inch larger all 
around than the finished hole shown on the 
floor plan drawings. 

1.06 Fascia angles required for cable hole and 
slot openings in fire resistive floors 

and cable hole openings in fire resistive walls 
or partitions are furnished and installed by the 
Telephone Company. The outer faces of the legs 
of these angles are flush with sides of opening 
and floor, ceiling or wall surface. The legs 
flush with floor, ceiling, wall or partition 
are drilled and tapped by the Telephone Company, 
as indicated on the drawings referred to in 
Paragraph 2.01, to facilitate installation of 
sheathing and covers. The tapped holes are 
protected by inserting temporary screws prior 
to placing the concrete and floor material. 

1.07 Flush cover plates required for the unused 
portions of cable openings in the floor 

together with the necessary support angles fas
tened to the vertical legs of the top fascia angles 
are furnished and installed by the Telephone 
Company. 

1.08 Design requirements for standard cable 
hole sheathings are covered in a section 

of Division AA380 of the Bell System Practices. 

1.09 Installation requirements for cable hole 
and cable slot sheathing, closing details 

and cable sleeves together with power cable sup
ports in shaftways are covered in Section AA614. 003, 
Sheathing for Cable Openings - Installation. 
1.10 A method of forming cable openings in re-

inforced concrete floors under main dis
tributing frames by use of remoV'able aluminum 
cores is described in Section HJ6.149, Core 
Method of Forming Main Frame Cable Holes. This 
method is both economical and practicable, and 
is offered for consideration when arranging for 

+.! cable openings under main distributing frames. ,..... 

Copyright, 1952, by American Telephone and Telegraph Company 
Printed in U. S. A. Page 1 

TCI Library  www.telephonecollectors.info TCI Library  www.telephonecollectors.info 



SECTION H36.148 
SECTION H54.302 

,.. 2. DRAWINGS 

2.01 The following standard drawings with sub
jects indicated give the necessary infor

mation to the Telephone Company for providing 
t..., the cable openings included in this section. 

Subject 

Cable hole sheathing, angle 
~ type construction, for cable 

holes in fire resistive type 
i.... floors. 

Cabl8 hole sheathing, sheet 
r+ metal type, for cable holes 

in fire resistive and com
i...., bustible floors. 

Cable hole sheathing, angle 
~ type construction, for cable 

holes in mill type and wood 
'-+ joist floors. 

Cable hole sheathing for fire 
resistive and combustible 
walls and partitions and for 
floor openings in cable ducts. 

Sheathing for cable slot be
tween columns or series of 

+ cable holes between columns. 

Power cable shaf't. Closing 
arrangements and supporting 
of cable runs. 

Power cable shai't. Support
ing units for cable runs. 

Cable Slot sheathing, channel 
~ type, for cable slot beneath 

I.D.F. in fire resistive 
type floors. 

Main Distributing Frame. 
Closing framework and cover 
for slot under frame for 
outside cable. 

Protector frame assembly, 
-+ double sided, showing clos

ing framework for slot be
neath protector frame. 

Cable sleeve in floor for 
+ switchboard and power cable. 

Enclosure for vertical cable 
run adjacent to colunm. 

,-. Cable hole sheathing, chan
nel type construction, for 
cable holes in fire resis

L+ tive type floors. 

Page 2 

Drawing No. 

ED-90980-01 

ED-90004-01 

ED-90005-01 

ED-90006-01 

ED-90878-01 

ED-90578-01 

ED-90679-01 

ED-90979-01 

ED-90627-01 

ED-90274-01 

ED-90591-01 

ED-90579-01 

ED-92116-01 

... 3 • CABLE HOLES 

.... 

Angle Type Sheathing 

3.01 Drawing ED-90980-01 provides for angle 
~ype-sheathing for cable holes in fire 

resist:Lve floors based upon the openings having 
top and bottom fascia angles. The sheathing 
fastened on the top fascia angles, is comprised 
of angles to which the top cover is fastened by 
means of inverted angles, the bottom cover be
ing fastened directly to the bottom fascia 
angles. 

J.02 Drawing ED-90005-01 provides for angle 
type sheathing for cable holes in mill 

type and wood joist floors. Top and bottom 
fascia angles are not required for the floor 
opening. 

3.03 Angle type sheathing is the kind gener
ally used for cable holes. 

Channel Type Sheathing 

3.04 Drawing ED-92116-01 indicates channel 
type sheathing for cable holes in fire 

resistive floors. The sheathing is of chan
nels, fastened on the top fascia angles, and 
the top cover is fastened directly to the 
channels. 

3.05 Channel type sheathing is a special set 
of sheathing designed specifically for 

use in switchboard cable turning sections. 

Sheet Metal Type Sheathing 

3.06 Drawing ED-90004-01 shows sheet metal 
type sheathing for cable holes in floors. 

This type of sheathing does not require any 
fascia angles in the opening as the sheet steel 
sheathing extends through the opening a few 
inches above floor and below ceiling. This al
lows the bottom cover to be supported by angles 
attached to the sheathing. The top cover is 
fitted around the sheathing and above the 
sheathing angles. These angles are fastened to 
floor with expansion bolts or wood screws de
pending on whether floor is concrete or wood. 

3.07 In order to obtain approximately 1/8-inch 
clearance between the outside of the sheet 

steel sheathing and the sides of the floor 
opening, the Telephone Company provides an 
opening 3/16 inch larger all around than the 
finished hole size shown on the floor plan 
drawings. 
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Sheathing for Walls and Partitions 

3.08 Drawing ED-90006-01 provides for sheath-
ing for cable holes in walls and parti

tions, and also for floor openings in cable 
ducts. The sheathing for cable holes in fire 
resistive walls or partitions is based on fascia 
angles at both wall surfaces. Unused portion 
of opening in shaft walls is covered with steel 
plate furnished and installed by the Telephone 
Company. 

J.09 Methods of providing cable hole openings 
in walls and partitions of special con

struction such as glass, metal, etc., must be 
worked out for each specific case and should be 
discussed with the Western Electric Company 
prior to the sheathing installation. 

4. CABLE SLOTS BETWEEN COLUMNS 

4.01 Drawing ED-90878-01 shows sheathing for 
cable slot between columns or series of 

cable holes between columns. 

4.02 With the practice of carrying power 
cables on standard cable racks, the use 

of cable slots between columns permits more 
direct runs of power and switchboard cabling as 
compared with the practice of using shafts. It 
also provides a greater degree of flexibility 
in caring for the c.9'.bling between equipment 
floors. Under this plan a number of slots be
tween the colwnns parallel to and nearest the 
lengthwise center lirie of the building are pro-

+i 
5 • CABLE SHAFTS 

SECTION H36.148 
SECTION H54.J02 

5.01 There will be cases in some buildings 
where cable shafts will still be re-

quired. Drawings ED-90578-01 and ED-90679-01 
cover certain closing arrangements and support- ..., 
ing units. Any necessary steel floor plate is 
furnished and installed by the Telephone 
Company • 

6. CABLE SLOT BENEATH I. D. F. 

6 0 01 Drawing ED-90979-01 provides for sheath
ings, channel type, based on the openings 

having top and bottom fascia angles. 

7. CABLE SLOT BENEATH M.D.F, 

7.01 Drawing ED-90627-01 indicates the method 
of closing the slot beneath the M.D.F. 

The floor opening requires top fascia angles 
only. Steel angle stringers are used for 
fastening the cover stringers of 1/4-inch 
asbestos lumber. As a further aid in closing, 
the slot covers are furnished in sections, 8 

+J inches in length, cut to fit around the angle 
uprights of the M.D.F. The sections are not 
precut to fit around the cable inasmuch as the 
size and number of cables per vertical vary-. 

7.02 The M.D.F. closing framework is furnished 
by the Western Electric Company only when 

specified. 

8. CABLE SLOT BENEATH DOUBLE SIDED PROTECTOR 
vided. Recommended locations for the slots ., FRAME 
regarding power cables which will best provide 
for the initial and ultimate cabling needs of 
the equipment floors are shown on the standard 
floor plan data sheets. The construction of 
the slot and covers are such that, if required, 
frames can be installed over unused portions. 
A bulkhead is provided as a part of the sheath
ing to separate the used from the unused 
p6rtion. 

4.03 The bottom cover plate for a continuous 
cable slot is furnished· in sections, the 

length of each of which is approximately 2' -9". 
This conforms with the standards for the top 
cover plate and will ordinarily make it unnec
essary to remove more than one section of cover 
plate, at both top and bottom, for each cable 
run installed. 

4.04 Drawing ED-90878-01 also has notes in re-
gard to the reuse by the installer of the 

bottom cover plate in ·those cases where this 
plate, covering the unused portion of the slot 
and furnished by the Telephone Company, is No. 
12-gauge sheet steel. 

8.01 Drawing ED-90274-01 indicates the closing 
details which are furnished in all cases 

as part of the frame. The floor opening re
quires top fascia angles only. The cover is 
furnished in sections. Two kinds of sections 
are available, one precut to fit around four 
202-pair terminating cables, and the other 
blank for use at unequipped verticals and for 
cutting on the site to fit irregular cable 
terminations. The equipment questionnaires 
provide for the Telephone Company specifying 
the number of each cover section required for 
the protector frame verticals ordered. 

9. CABLE SLEEVE IN FLOOR 

9.01 Drawing ED-90591-01 covers a floor sleeve 
for switchboard and pa.er cable where the 

cable capacity of the sleeve is sufficient for 
the ultimate requirements. It may be used be
neath desks and at other places where a small 
number of cables are involved. 

Page 3 
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SECTION H36.J.48 
SECTION llS4.302 

9,03 

A tapered opening is provided in the 
floor for this sleeve. 

This sleeve is limited to a maximum 
4-inch inside diameter in a 5-inch hole. 

10. ENCLOSURE FOR VERTICAL CABLE RUN ADJACENT 
TO COLUMN 

10,01 Drawing ED-90579-01 covers the enclosure 
of vertical runs located adjacent to a 

column) such as where a cable run passes 
through non-equipment space. Such enclosures 
are provided with an opening on both sides of 
the cable racks to facilitate the work of the 

fP' installer. The fire resistive construction 
and finish of the enclosure are governed by 
the local conditions. Such enclosures are pro

'+- vided by the Telephone Company, 

11. FIRE PROTECTION FOR CABLE OPENINGS 

11.01 In closing cable openings in .floors, 
walls or partitions of fire resistive 

telephone build.;ings, canvas bags containing 
mineral wool are packed around the cables to 
prevent drafts from carrying smoke, flames or 

the bags are folded as necessary to permit them 
to be fitted in the limited space provided. 

r-"'"11.04 The closing of cable holes in floors, 
walls or partitions and cable slots in 

floors provided for future use is done by the 
Telephone Company. Such openings are packed 
tightly with canvas bags of mineral wool in 
accordance with Paragraphs 11.01 to 11.03. 

11.05 In central office buildings where outside 
underground cables require cable racking, 

a cable vault separated from other parts of 
basement by a fire resistive wall is provided. 
In general this is based on the following: 

(a) Protects cables from possible fire 
originating in general basement. 

(b) In locations where M.D.F. is in first 
story directly above the c.able racking 

in basement, provides a fire barrier be
tween general basement and equipment space 
in which M.D.F. is located. From a fire 
protection standpoint, this makes the 
cable vault a part of the frame room. 

heat throughJ-he openings in case of fire ex- Fire resistive ratings and protection of verti-
cept in the case of the slots beneath the cal openings in cable vault walls are covered 

+M.D.F. and protector frame (see Paragraphll.05), in Section !!41.230, Interior Construction to 
cable openings in enclosed shafts and cable L., Restrict Spread of Fire. 
sleeves. Cable openings through combustible 
type floors, with the exceptions stated above, 
also are packed with bags of mineral wool, but 
in holes through combustible walls and parti
tions this protection is not required. The 
bags ar~ of eight-ounce canvas and are filled 
about three-quarters full with mineral wool so 
as to be about 12n x 12 11 x 1 11 in size per 
Specification KS-5048. 

11.02 Cable holes in fire resistive floors are 
packed tightly with canvas bags of miner

al wool to a depth of approximately 8 11 above 
the bottom cover plate. Cable holes in com
bustible floors are packed to a depth of 4". 
In fire resistive walls and partitions, all 
available space around thE\, cable runs is packed 
with canvas bags from cover to cover of the 
cable hole. 

11,03 When installing the bags of mineral wool 
each horizontal layer of bags is arranged 

so as to overlap the space between the bags in 
the layer beneath and to fit tightly against 
the cable runs and sides of the cable hole. 
It will not be practicable to close completely 
all small openings by this method but the ar
rangement will effectively cut off drafts and 
will be satisfactory from a ;ire protection 
standpoint. In the case of small cable holes, 

Page 4 

12, TEMPORARY COVERS FOR CABLE OPENINGS IN 
FLOORS 

~ 12, 01 It is good practice for the Telephone 
Company to place all permanent top and 

bottom cover plates and canvas bags of mineral 
wool in cable holes and slots at the earliest 
possible tiJlle in the construction of buildings 
to provide adequate fire and accident protec
tion at these locations during the construction 
and equipment installation periods. 

12.02 Temporary covers for cable openings are 
furnished and installed by the Telephone 

Company during the construction of a building 
where such openings are not provided with per
manent covers in this period. During the equip-
ment installation as cables are added, the in
staller modifies these temporary covers as nec
essary until the regular closing details are 
installed. These temporary closures may be 
constructed of materials such as cement
asbestos boards, treated wood, wire baskets 
with canvas bags of mineral wool, and pine 
boards. 

12.03 In order to be sufficiently fire resistive, 
all temporary closures are comparable in 

l+-fire resistive rating to a cement-asbestos and 

i i 

• 
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pine board cover over a basket containing bags 
of mineral wool. For example, if pine boards 
are used, a cement-asbestos board of at least 
1/811 thickness, or its equivalent in fire pro
tection, is attached to the underside of the 
pine boards. Cement-asbestos boards are avail
able which can be nailed to wood and cut easily 
so that sections of the cover can be removed 
when cables are being installed. Board covers 
are usually secured to cleats so that the 
cover can not be accidentally moved on the 
opening. 

12.04 In addition to the temporary cover, bags 
of mineral wool as described in Para

graphs 11,01 to 11.03 are packed tightly to a 
depth of at least 611 into wire or metal lath 
baskets lUlder the cover. The baskets are not 

SECTION HJ6,J.48 
SECTION H54. 302 

to be dependent upon wood po~tions of the 
closure for support in case the wood is removed 
or destroyed. 

12.o5 All covers are to be of adequate strength 
and securely fastened in place. They 

should not be unfastened or removed except when 
it is necessary to work in the cable holes or 
slots, or to place the permanent sheathing or 
cover plates. 

12.06 The closures should always be replaced 
at night if worlanen are not on the job. 

Western Electric Company installation practices 
cover the use of temporary guard rails around 
the cable holes through which cables are to be 
run, and its practice is to use temporary clo
sures during the progress of its work in plac-

.,..J ing the cables. 

Page 5 
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BELL SYSTEM PRACTICES 
Buildings 
Construction and Mechanical Plant 
Operation and Maintenance 

CABLE OPENINGS 

1. GENERAL 

I .001 This addendum supplements Section 
H36.148, H54.302, Issue 2. 

I .002 This addendum is issued to revise Para
graph 3.08 in Part 3. 

3. CABLE HOLES 

3.08 Sheathing for Walls and Partitions: 
Drawing ED-90006-01 provides for sheath

ing for cable holes in walls and partitions and 
also for floor openings in cable ducts. The sheath
ing for cable holes in fire resistive walls or par
titions is based on fascia angles at both wall 
surfaces. In situations where the walls of the 
switchroom are exposed masonry, without 
plaster, the sheathing can be attached directly to 
the wall without the use of an angle iron frame. 
Fig. 4 in Issue 10 of Drawing ED-90006-01 illus
trates this alternative method. Unused portion 
of opening in shaft walls is covered with steel 
plate furnished and installed by the Telephone 
Company. 

© American Telephone and Telegraph Company, 1959 
Printed in U.S.A. 

ADDENDUM H36.148 
Aillli SJ I J' • 

Issue I, July, I 959 
AT&TCo Standard 
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BELL SYSTEM PRACTICES 
Buildings 
Construction and Mechanical Plant 

SECTION HJ6.16J 
Issue 2, September, 1954 

AT&TCo Standard 

CABLE VAULTS 

CABLE ENTRANCES, DETAILS OF VAULT CONSTRUCTION, 

AND STEEL WORK OF CABLE RACKS 

1. GENERAL 

1. 01 This section covers details of cable 
vault construction, assembly, and anchor

age of cable rack steel Hark and typical cable 
entrances to central office buildings. 

1.02 This section is reissued primarily to 
direct attention to changes in the in

stallation of cable rack steel work. 

1.03 The details of underground entrances to 
central office buildings, with or without 

cable vaults, cable rack installation, and cable 
vault construction are described in BSP 1 s AG40. 60, 
AG40.61, and AG40.62. 

Copyright, 1954, by American Telephone and Telegraph Company 
Printed in U. S. A. 
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BELL SYSTEM PRACTICES 
Buildings 
Fire Protection 

SECTION H40.0IO 
Issue 3, May, 1960 

AT&TCo Standard 

APPLICATION AND USE 

FIRE PROTECTION PRACTICES 

1. GENERAL 

1.01 Bell System Practices - Buildings - Fire 
Protection are issued for the use of the 

Telephone forces in connection with fire protec· 
tion matters relating to the design, construction, 
protection and maintenance of Telephone Com
pany buildings, either owned or leased. Their 
purpose is to aid in preventing and extinguishing 
fire and to ensure the proper safeguards required 
for the safety of the building occupants. 

1.02 These practices represent the best method 
for handling telephone fire protection mat

ters, as determined by past experience. However, 
they can serve only as a guide, since completely 
specific rules can not be set down for every case. 

1.03 These practices are divided into five main 
headings as follows: 

H40. General 
H41. Design and Construction 
H42. Mechanical Plant 

H43. Protective Apparatus 

H44. Inspection 

1.04 Application to Existing Buildings: Fire 
Protection Practices relating particularly 

to design, construction and mechanical plant are 
intended primarily for new projects. In the case 
of existing buildings which do not come up to 
the recommendations, the question of whether 
any work should be done will have to be consid
ered for each specific case based upon occupancy, 
structural conditions or other items affecting the 
fire risk and the cost involved. 

1.05 This section is reissued for the following 'l 
reasons: 

(a) To change the basis for the Advisory and 
Inspection Services of Marsh and McLen

nan from a dollar value basis to one based on 
occupancy, size and exposure. ..I 

(b) To recommend various inspection inter-'1 
vals for different groups of buildings. 

(c) To include a suggested form for prepara
tion of inspection lists. 

1.06 

1.07 

The reasons outlined in Paragraph 1.05 
are covered in detail in Section H44.015. 

Arrows indicate revisions in this section. 
.J 

2. REFERENCES 

2.01 Fire Protection Practices for telephone 
buildings follow closely the regulations 

and recommendations of the National Board of 
Fire Underwriters, as covered in their publica
tions. These publications of which there are ap
proximately fifty may be obtained from the 
National Board of Fire Underwriters at 85 John 
Street, New York City. Where special cases occur 
which are not covered in the practices, the above
mentioned publications should be referred to. In 
some cases, it has appeared desirable to modify 
the published regulations or recommendations 
because of the nature of telephone buildings, and 
when this occurs, the practices should be fol
lowed. 

2.02 Lists of Inspected Appliances: In addi-
tion to the regulations and recommenda

tions mentioned in Paragraph 2.01, it is expected 
that only approved appliances as listed in the 
following pamphlets issued by the Underwriters' 
Laboratories and revised periodically will be 
used in telephone buildings. 

List of Inspected Fire Protection Appliances. 

List of Inspected Gas, Oil and Miscellaneous 
Appliances. 

List of Inspected Electrical Appliances. 

List of Appliances Inspected for Accident 
Hazard. 

© American Telephone and Telegraph Company, 1960 
Printed in U.S.A. Page I 
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SECTION H40.0IO 

3. LOCAL CODES AND ORDINANCES 

3.01 Where state or local legislation, codes or 
regulations regarding fire protection are 

more severe than the recommendations given in 
the practices, the state or local regulations 
should, of course, also be conformed to. 

4. SUBMISSION OF BUILDING PLANS FOR REVIEW 

4.01 The Advisory Services of Marsh and 
McLennan in fire protection matters are 

available to furnish advice with respect to plans 
and specifications for new buildings, for exten
sions to existing buildings, and for important 
alterations. 

r' 4.02 The suggested use of Marsh and McLennan 
Advisory and Inspection Services with 

their respective time intervals are covered in de
tail in Section H44.015, Issue 3, dated November, 

41959. 

Page 2 
2 Pages 

S. FIRE REPORT ROUTINE 

5.01 Under the Advisory Services, Marsh and 
McLennan receive and review reports of 

all fires in telephone properties, and assist in in
vestigating and analyzing specific fires upon re
quest. 

r' 5.02 In the event of any fire in any part of any 
building occupied by the Telephone Com

pany, a fire report blank, Form 19.40, should be 
filled out at once and forwarded by the Tele
phone Company to Marsh and McLennan, Incor
porated, 70 Pine Street, New York 5, New York. 

5.03 In filling in the fire report blank, it is es
sential that the known cause of the fire, 

and the action taken to prevent a similar occur-
L. rence be clearly stated in the report. 
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Northwestern Bell Tel. Co. Practices 
Buildings 
Fire Protection 

Add. H40.0l0 
Issue A 

APPLICATION AND USE FIRE PROI'ECTION PRACTICES 

1. GENERAL 

1.01 This addendum specifies 
in the procedures for reporting 
telephone company owned or 
buildings. 

Changed text: 

5. FIRE REPORT ROUTINE 

a change 
fires in 
occupied 

5.02 In case of any fire occurring in 
or outside a building owned or occupied 
by the telephone company of if the build
ing, equipment or contents are threatened 
by damage from heat, water or smoke a 
telephone report shall be made immediately 
to the General Plant Manager. The General 

Plant Manager will in tum notify the 
Chief Engineer and the Plant Operations 
Supervisor by telephone. 

5.03 The District Plant Superintendent 
shall prepare Form 19.40 in five copies, 
assign a serial number, complete all re
quired information as to cause of fire, 
and action taken to prevent a similar 
occurrence. Four copies shalJ. be forward
ed to the General Plant Manager who will 
retain one copy and forward three copies 
to the Chief Engineer. The Chief Engineer 
will in turn furnish a report to Marsh 
and McLennan, Incorporated, 70 Pine 
Street, New York 5, New York. 

NarE: Form 19 .40 may be obtained from 
the Chief Engineer. 

Pagel 
l Page 
6-1-60 
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BELL SYSTEM PRACTICES 
Buildings 
Fire Protection 

SECTION H40,040 
Issue 3, June, 1954 

AT&TCo Standard 

FIRE PROTECTION FOR PRIVATE BRANCH EXCHANGE, 

TELETYPEWRITER SWITCHING SYSTEM, NONPORTABLE VIDEO EQUIPMENT, 

AND LARGE BUILDING NONCENTRAL OFFICE RlWER PLANT INSTALLATIONS 

1. GENERAL 

1.01 This practice outlines recommendations 
for the provision of fire protective ap

paratus at PBX, TTY switching system, nonport
able video equipment, and noncentral office 
power plant installations. The recommendations 
are in tended to apply to new installations. In 
the case of existing installations, the ques
tion of providing the proper fire protective 
apparatus should be considered for each spe
cific case. 

1.02 This section is reissued principally to 
include recommendations for nonportable 

video and noncentral office power plant instal
lations; provision Gf portable tarpaulins where 
a maintenance man is in regular attendance; and 
to transfer certain information to the table 
which was formerly in the numbered paragraphs. 
For any installation covered by this section it 
is considered undesirable, from the standpoint 
of possible acid damage to the equipment, to 
have any soda-acid extinguishers in these 
spaces. 

2. FIRE PROTECTIVE APPARATUS 

2.01 The accompanying table indicates the .fire 
protective apparatus which is recommended 

for general use in these installations. Appa
ratus in accordance with this table is also 
recommended during the period of equipment 
installation. 

2.02 The following practices give detailed 
information on the description, location, 

mounting, method of operation, and maintenance 
for the fire protective apparatus recommended 
in this practice. 

Section H43.110 - Water Type 
Section 1l43,140 - C02 Type 
Section H43.150 - Asbestos Gloves 
Section 1l43,160 - Tarpaulins 

Carbon Dioxide-Type Fire Extinguishers 

2.03 When the table specifies that carbon di-
oxide ext:illguishers are located "One per 

30 ft. Travel," it is expected that they will 
be located so that a unit can be reached by a 
travel of 30 ft. or less from any point in the 
room. 

2.04 Carbon dioxide extinguishers are located 
on walls, partitions or collllTlils, giving 

preference to the wall locations where prac
ticable. 

Water-Type Fire Extinguishers 

Asbestos Gloves 

Portable Tarpaulins 

2.05 Water-type extinguishers, asbestos gloves 
and portable tarpaulins are located as 

indicated in the table. 

3. AUTOMATIC SPRINKLERS 

3.01 In cases where the building on a sub-
scriber1 s premises is now or will be 

equipped with an automatic sprinkler system and 
it is necessary to install the equipment in 
these spaces, it is considered inadvisable for 
the Telephone Company to approach subscribers 
with any plan to remove, omit or alter the 
sprinklers as normally installed in these 
spaces. Experience has indicated that this 
protection is often desirable in the classes of 
buildings in which these installations are made 
and the possibility of damage due to sprinkler 
leakage is not considered controlling. 

Copyright, 1954, by American Telephone and Telegraph Company 
Printed in U. S. A. Page 1 
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TABLE 

(See Note 3) 
(See Note 1) Carbon (See Note 2) Tarpaulin 

Type of Space Dioxide Water Asbestos Container 'With Location of 
Installation Occupancy Extinguisher Extinguisher Gloves 2 Tarpaulins Ex.tinguishers 

Dial or Manual PBX PBX Operating Room 1 per 30' 1 Pair On Walls, Partitions 
Large TTY Switching System PBX Equipm3n t Room of Travel per Gas Ex- or CollU!l!ls 
Non-portable Video Equipment TTY Equipnent Room Minirrium of tinguisher 
(with maintenance man in 2 per Room 
regular attendance) 

2 to each 1 per Room Near Entrance Doors 
5 Oas Travel not more than 

Minimum of 100' 
1 per Room 

·-
Separate Power Room 1 per 30' 1 Pair 1 per Room Near Entrance Doors 
Video Equipment of Travel per Gas Ex- or Space 
Space Minimum of tinguisher 

2 per Room 
or Space 

Dial PBX Over 1000 Lines PBX Operating Room 
Manual PBX OVer 5 Positions PBX Equipment Room 
Large TTY Switching System TTY Equipment Room 1 per Room 1 Pair Near Entrance Door 
Non-portable Video Equipment Video Equipment or Space per Gas Ex- or switchboard 
Large Building Power Plant Space tinguisher 
(without maintenance man in Bldg. Power Plant 
regular attendance) Space 

Dial PBX 1000 lines or less 
Manual PBX 5 positions or less 

Frame Room in large building Frame Room 1 per Room 1 Pair Near Entrance Door 
for terminating house cables per Gas Ex-

tinguisher 

Note 1. While the Table indicates the fire protective apparatus Note 3. While portable tarpaulins are not generally 
recommended for various sizes of typical installations, provided for unattended installations, cases 
the limits set up are, of course, flexible and some varia- may occur where the hazard of water damage due 
tion in these limits may be justified in specific cases. to the type of construction of the building or 

Note 2. Water extinguishers are not suitable for use on fires in-
arrangement of the plumbing may justify their 
provision. Portable tarpaulins are usually 

valving live electrical equipment such as power boards and stored in metal containers which are large 
power plant apparatus. enough to accommodate two tarpaulins. 

TCI Library  www.telephonecollectors.info TCI Library  www.telephonecollectors.info 



:BELL SYSTEM PRACTICES 
:Buildings 
Fire Protection 

1, GENERAL 

· SECT! ON H4't• CJ50 
Issue A,· 1.:.1-34 

N,i.l3ell ·rel.Co. 

1,01 This practice outlines the general procedure to be followed for fire 
protection in garages. The general conditions within the garage only 

are recommended herei~, as construction, fire protective devices, etc •• are 
covered elsewhere. 

1, 02 It is particularly important that the recommendations herein be fol
lowed, as violations mey have a decided effect upon the insurance rates 

on the building and possibly increasing rental rates. 

2, GENERAL GARA.GE CONDITIONS 

2,01 It is desirable that garages be occupied for storage purposes only, 
Where repair work is dt>ne motor parts !llllst not be washed in gasoline or 

naphtha, Kerosene, Dearboline, Tarkoline or other approved commercial washing 
fluids shall be used. 

2,ce Open fires shall not be used in car storage rooms either for repairing 
or carbon burning. If possible, all such work should be done elsewhere, 

or in a room cut off from the garage in a standard manner, 

2,03 Open fires include arc lights, blow torches, blacksmith forges,· oxygen 
burners for carbon burning, and gas plates or gas jets. 

2, 04 All electric lights for use around cars shall have g'llards, key less sock
ets and approved type cords, All electric switches, cutouts, generators, 

motors, etc., shall preferably be four feet above the floor, 

2, 05 No Smoking signs shall be posted conspicuously in garages. 

2, 06 Metal waste cans shall be proVided for the storage of oily waste and 
rags,, 

2, err Metal lockers of the approved ventilated type shall be provided. for 
worlanen' s clothes, 

3. FILLING CARS WI'fli GA.SOLINE 

3,0l !!!he methods of filliJl€; o~rs! in order of preference, a.re as follows: 

(l) All filling outside of the garage 
(2) Inside filling with standard (Underwriters Laboratories Labeled) p!.1mp and· 

hose with tank buried outside, properly vented, and with no exposed piping. 
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SECTION H40.Q50 

(3) Standard (Undel'Wl'iters Laboratories Labeled) portable tank and nose. · 

3, ~ Pumps and tanks shall have only one spigot with .l!lta.nd.ard hose (not over 
10 feet in length) attached ana with quick shut-off valve at end of 

hose., 

3, 03 Open cans for gasoline shall ~be used •. 
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BELL SYSTEM PRACTICES 
Buildings 
Fire Protection 

SECTION H40.055 
Issue l, August, 1939 

AT&TCo Standard 

REFINISHING MOTOR VEHICLES 

1. GENERAL 

1.01 This section outlines recommended 
fire prevention practices in connec

tion with refinishing motor vehicles in 
company garages. 

1.02 The various processes required in 
connection with refinishing motor ve

hicles involve the use of materials which 
under certain conditions of temperature 
give off highly flammable vapors or gases 
and also when discharged from a spray gun 
in finely atomized forrn may be more or less 
readily ignited. As these factors repre
sent a definite fire hazard. it is essen
tial that rigid fire protection precautions 
be followe:l. 

1.03 All state or local legislation, codes 
or regulations should be conformed to 

and any necessary perrni ts secured. 

2. REFL'i! SHL'JG MOTOR VEHICLES 

Room Construction 

2.01 When motor vehicles are refinished in 
company garages, the work should be 

performed in a separate roo~. 

2.02 This room should be located on an 
outside wall and separated from the 

re1n3inder of the building by fire resistive 
partitions constructed of either 4-inch 
brick walls. 3 inches of reinforced con
crete, 4-inch hollow tile walls. or the 
equivalent. 

2.03 Doors in these partitions should be 
equal in fire resistance tc the par

titions and should be of the self-c·losing 
type. Preferably two exits with doors open
ing outward should be provided and located 
as far apart as practicable. The entrance 
for vehicles may be considered as one exit 
if it has hinged doors opening outward. 

Refinishing Procedures 

2.04 The details for painting schedules, 
recommended materials, etc., are cov

ered in sections of Bell System Practices, 
Motor Vehicles and Construction Apparatus, 
Series 11 J. 11 The various operations in
volved in the finishing may include paint 
rern.oving, cleaning and sanding with sol
vents, mixing paints, painting vehicles by 
spray guns or brushes and the storage of 
materials. 

2.05 Gasoline 
cleaning 

to the danger 

should not be used for 
and sanding operations due 
of lead poisoning in case it 

contains tetraethyl of lead and also be
cause of its low flash point. For these 
operations, solvents with flash points over 
100° F. should be used. 

2.06 Spray paint operations should be per-
formed in accordance with the recom

mendations of the National Fire Protection 
Association, entitled "The Spray Applica
tion of Flamr.1able Finishing Materials," 
which are based on the regulations of the 
National Board of Fire Underwriters cover
ing "Paint Spraying and Spray Booths. 11 

2.07 Containers of a total capacity not 
exceeding two gallons can be opened 

and their contents mixed in the refinishing 
room provided that the ventilation is in 
operation. All other m1x1ng operations 
should be carried on outside of the build
ing or in proper storage or mixing rooms. 

3. VENTILATION 

~.01 For cleaning, paint removing and 
brush painting operations, the air 

circulation in refinishing rooms should be 
sufficient to maintain a continuous removal 
of vapors. This may involve the provision 
of mechanical ventilation. 

3.02 For spraying operations the air in 
the room should be changed at least 

once every three minutes by means of a me
chanical ventilating system. 

3.03 Fans and exhaust outlets should be 
located near the floor. If a direct 

motor driven fan is used, the motor should 
be of the non-sparking induction type and 
should be so located as to prevent vapors 
and dust corn.ing into direct contact with 
it. If a belt-driven fan is used, the mo
tor should either be located outside of the 
refinishing room or at the ceiling. 

3.04 The supply 
should be 

exhaust capacity 

of air entering the room 
at least equivalent to the 
provided. · 

3.05 Ducts, pipes and stacks, where pro~ 
vided, should be of substantial con

struction with joints riveted and soldered 
or otherwise made tight. They should ex
tend as directly as possible to the outside 
air, through either the side of the build
ing or the roof, and preferably not through 
other rooms. They should not be connected 
to other ventilating or collecting systems. 

3.06 Ducts, pipes and stacks should be 
properly supported and should have at 

least a six-inch clearance where passing 
through wood floors, roofs, partitions or 
in close proximity to them or other combus-

Copyright, 193~ oy American Telephone and Telegraph Company 
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SECTION H40.055 

tible material. Inspection openings and 
clean-out holes of sufficient size should 
be provided at elbows and other places 
where accwnulations may be expected if not 
otherwise easily accessible. 

4. LIGHTING AND ELECTRIC INSTALLATIONS 

4.01 Artificial lighting should be re-
stricted to electricity. All elec

trical equipment and installations should 
be in accordance with Article 500 of the 
National Electrical Code. All w1r1ng 
should be in conduit and the electric 
lights in the refinishing room should be 
protected by explosion-proof globes and be 
so located and arranged as to prevent spray 
from corning into contact with them. Porta
ble lamps should not be used unless they 
are of the explosion-proof type. 

4.02 Switches and fuses or other electri-
cal controlling devices should be lo

cated outside of the room. If outlets are 
located inside the room. they should be of 
the explosion-proof. arc-breaking plug 
type. 

4.03 All conduit, motors, shafts, belts, 
etc .• should be electrically grounded 

in an effective manner. 

5. HOUSEKEEPING 

5.01 The refinishing room should be kept 
free from all unnecessary combustible 

materials and refuse. 

5.02 The floors should be thoroughly 
cleaned at least once a day and in 

case the room is not in use daily. it 
should be cleaned at the end of the refin
ishing operations. All fans. ducts, side 
walls and ceilings should be kept as clean 
as practicable at all times. 

5.03 When cleaning, care should be taken 
to use implements that will not cre

ate sparks. Wherever practicable, surfaces 
to be cleaned should be sprayed or other
wise wet down with water before cleaning. 
Sweepings or deposits from rooms. ducts and 
stacks should be placed in covered metal 
receptacles and disposed of as promptly as 
possible. 

5.04 Metal waste cans with self-closing 
covers should be provided for all 
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waste and rags which have come in contact 
with priming and surfacing coats, paints, 
varnishes and other finishing compounds. 

6. FIRE PROTECTION 

6.01 No open flame or spark producing de-
vice of any kind should be permitted 

in -the refinishing room or in close proxim
ity to the same. 

6.02 For heating purposes indirect systems 
such as steam or hot water should be 

used. 

6.03 The room should be protected by a 
standard wet pipe autouatic sprinkler 

system. The sprinklers should be kept free 
of paint residue. In buildings not sprin
kler equipped, the system in the refinish
ing room can be connected to the domestic 
water supply line. 

6.04 Exhaust pipes and stacks unless very 
short or small should be equipped 

with one or more approved sprinklers so lo
cated that the entire interior will be pro
tected. 

6.05 Fire protective apparatus of the foam 
or soda acid type should be provided. 

6.06 Smoking should be prohibited in any 
room used for the refinishing of mo

tor vehicles or the storage of flammable 
finishes. Suitable signs containing the 
words "No Smoking" should be prominently 
displayed at each entrance and in the room. 

7. REFERENCES 

7.01 Reference may be made to the follow
ing publications issued by the Na

tional Board of Fire Underwriters and the 
National Fire Protection Association. 

7.02 

(a) Paint Spraying and Spray Booths. 

(bl Containers for Storing and Handling 
Flammable Liquids. 

(c) Th~ Spray Application of Flammable 
Finishing Materials. 

(d) National Electrical Code. 

Bell System Practices. Motor Vehicles 
and Construction Apparatus, Series 11 J. tt 
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:BELL SYSTEM PRACTICES 
:Bui ld.ings 
Fire Protection 

RENTING :BUILDINGS 

SECTIOJJ H40. 070 
Issue A, 1-1-34 
N, \'T,:Bell Tel, Co, 

1.01 This practice outlines the conditions to be considered when renting 
buildings for exchange or other qual'ters by the Telephone Company. 

2, FIRE EXPOSURES - EXTERIOR 

It is desirable that exposure, of the building under consideration, be 
as light as possible, In general if combustible adjacent buildings are 

at least 40• distant the exposure is sufficiently limited, 

3, :BUILDING OCCUPANOY 

It is desirable that buildings occupied for telephone purposes be not 
shared by other tenants whose business or housekeeping habits create a 

fire hazard, Extra.hazardous occupancies of adjacent buildings should be 
avoided if possible~ 

4. CHARACTER AW CONSTRUCTION OF THE :St!ILJ)ING 

The following itemil should be considered from a fire hazard standpoint: 

!!EATING PLANT: Is it safe, with combustible ceilings and 
walls at the boiler or i'µrnace adequately protected? Is boiler room cut off 
from balance of tho buil~ing with fireproof door and walls? 

ELECTRIC WIRING: Is the wiring in good condition. Does 
it comply with the National Electric Code and local ordinances? 

ATTIC AND BASEMENT SPACE: Are they clean with no accumu
lations of rubbish or combustible material? 

PROTECTED EXPOSURES: Are doors and windows which create 
an exterior exposure to fire from other buildings protected by standard Under
writers steel shutters and fire doors? 

STORA.GE OF HAZARDOUS MATERIALS: Are there a:ny considerable 
quantities of gasoline, oils, paints, filmst or explosives of B:JJ.Y ~ture stored 

. near the building under consideration? ' 
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N. W. Bell Tel. Co. Practices 
Buildings 
Fire Protection 

Section 1!40,101 
Issue D 

FIRE PREVENTION MEASURES AND 
FIGHTING CENTRAL OFFICE FIRES 

1. GENERAL 

1.01 This eection provides some general 
fire preventive measures to be observed 
in all telephone building or telephone 
ccmpany occupied buildings and instruc~ 
tions concerning fire fighting methods 
within those buildings. 

2. FIRE PREVENTION MEASURES 

2 ,01 Recent figures indicate that smok~ 
ing was the greatest single contributing 
cause to accidental fires that occurred 
on Telephone Company premises. As an aid 
to prevention of fires that might occur 
in connection with employees smoking, the 
following measures shall applye· 

a. Smoking shall be prohibited :In 
operating !"Ooms 9 battery rooms, cable 
vaults 9 garages dispensing gasoline, 
storage rooms containing inflammable 
materials, elevators and any other 
quarters such as combined equipment and 
operating rooms that may be designated 
by the appropriate supervisor. 

b, Only metal or other non~combustible 
ash trays, smoking stands or sand urns 
shall be used fa quarters where smoking 
is permitted or at entrances to quarters 
wmre smoking is prohibited. 

c. In employees lounge quarters, the 
placing of ash trays on chairs or daven~ 
ports should be discouraged because of 
the possible hazard that may result 
from upsetting ash trays 9 and 'ihe danger 
from live cigarettes falling from the 
ash trays onto tm ·,1pholstering. f'm..,1<~ 

ing stands placed adjacentl~ this type 
of furniture will aid in eliminating 
the placing of ash trays on furn5.ture. 

d, Only "safety" type matches shall 
be used on Company premises. Refer to 
Section H41,250 regarding the storage 
of a supply of matches. 

2.02 Although fires in accumulated 
trash and rubbish are one of the more 
common types of fires 9 they can be elimi
nated or prevented to a great extent by 
good housekeeping. Accumulations of 
waste paper or rubbish shou1d be kept, at 
a minumum and contained in approved types 
of receptacles within rooms or storage 
areas especially provided for this pur-o 
pose. Waste paper may only be kept in 
non-combustible containers such as metal 
waste baskets or cans with solid sides 
with the bottoms raised from the floor 
and kept within a room of non-combustible 
construction properly isolated from the 
rest of the building by a 6" brick or 
t.ile wall. The room should be equipped 
with a fire door of 'Ille 'mderwri ters' ap
proval type having self~closing devices 
and fusible links. Two or more soda acid 
or water type fire extinguishers should 
be kept in this area, depending upon the 
quantity of inflammable material usually 
present, 

2.03 Storage of Combustible Material -
Storage of paints 9 paint removers, thin
ners 9 oils 9 gasoline, films 9 matches and 
explosives is covered by Section 1!42 .250 0 

In addition, the following shall govern 
the storage of othe~ c:ombustible mate1°ials s 

a, Pacldng Materials ~· In general the 
storage of large quantities of combus
tible packing materl.lli shall be avoided. 
Excelsior shall not be used for packing 
materials and shall not be stored on 
the premises • 

b. Empty packing boxes shall not be 
allowed to accumulate. Only a suffi~ 
cient number needed for the next return 
shipment of material shall be retained. 

c;. Oily waste 9 rags or dust mops shall 
be kept in self~closing metal can!'! with 
riveted or ::rimped (not solderedlJointa. 
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Used waste and oily rags should be dis
posed of promptly, 

d, Other types of inflammable refuse 
shall be kept in approved receptacles 
of heavy galvanized iron with ·tight 
fitting covers overlapping l", with 
feet or supports raising the bottom off 
the floor. 

e. Storage of any combustible material 
should be limited to those quantities 
needed for a particular job that will 
be used quickly. All such material 
shall be stored so as not to contact 
steam pipes or hot pipes and must be 
18"' from any smoke pipe and not near 
any fuel or gas jets. 

2.0h Storages of Stocks and Supplies -
Metal lockers, closets and shelving is 
preferable for storage of supplies, how
ever, where wooden lockers, shelving or 
closets have been furnished, they should 
not be discarded except that no combusti
ble supplies shall be kept in wooden 
lockers or supply closets. All supplies 
and stocks shall be kept in neat and 
orderly arrangement. Aisles, doorways, 
fire escapes, areas around or access to 
fire protection equipment must not be 
blocked "tzy" storage of supplies and mater
ials, 

2,05 Decorations- In general, only non
combustible decorative materials should 
be used in telephone o.ff'ices andbuildings. 
Cotton should never re used as decorative 
material. When the use of some :in:flamnable 
materials as decorations is unavoidable, 
they should be carefully secured to prevent 
it fran contacting lamps or other heat 
producing articles. Lights shal 1 not be 
wrapped or covered by any inflammable 
material. Lamp shades shall be of non
combustible material only. Use of pi.per 
streamers, dry leaves, grasses, grains, 
corn t,,.: !r·1 and other highly combustible 
materials as decorations should as a gen
eral rule be prohibited, If their useis 
justified by any unusual circumstances, 
the hazard should be recognized and extra 
precautions taken such as providing 
additional fire extinguishers and the 
establishment of temporary non-smoking 
areas., 
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z.o6 The use of Christmas trees or 
evergreen wreaths and decorations within 
telephone buildings should be recognized 
as hazardous and proper fire preventive 
measures should re taken. Christmas trees 
should be placed in the type of holder or 
stand wherein the base of the tree can 
be kept immersed in water, This will aid 
in preventing the tree from drying out 
and will serve 1Dreduce the fire hazard. 

2.07 Smoking should be discouraged and 
if practicable prohibited in the inmrediate 
vicinity of Christmas trees or similar 
type decorations. Additional fire extin
guishers should be placed :in the recoratei 
areas and tile employees familiarized with 
the method of opera ting of the extinguish
ers., 

2 ,08 Only ornaDJantal electric lights 
of the types "Listed and Approved" by the 
Underwriters Laboratories shall be used. 
All electrical co nr~ctions between the 
ornamental lights and the building wiring 
shall conform to the National Electrical 
Code. Decorative lighting systems shall 
be turned off when employees are not in 
the room. 

2.09 It is the responsibility of the 
Plant Department Supervisor to determine 
that all decorations within or on the 
telephone building have been placed in 
conformity with tlB foregoing require
ments, 

2,10 Other preventative measures in the 
operation andmaintenance of buildings to 
be observed are: 

a. Openings, masonry cracks in baseDJan t 
walls, and openings around entrance 
pipes or conduits should be sealed 
against the entrance of gas. Other 
sections of these practices describe 
methods for testing for the presence of 
gas and precautions to be observed if 
gas is detected. 

b, Cable ducts and cable openings in 
cable vaults shall be sealed as provided 
in Outside Plant Cbnstruction practices. 

c. Cable vaults shall not be used as 
storage areas. Open flames and combus
tible materials are not to be used in 
cable vaults. 
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N. W. Bell Tel. Co. Practices 
Buildings 
Fire Protection 

d. Floor drains not regularly in use 
should have the traps filled with 
lubrication oil (8 •. :., E. 30) to avoid 
unsealing of the trap by evaporation 
of the water. Consideration should be 
given to removing or permanently sealing 
with cement all floor drains not in use. 

3. FIRE FIGHTDIG MEI'l!ODS 

3.01 The Plant Department is primarily 
responsible for the training of all 
employees in the use of fire fighting 
equipment, particularly those traffic 
employees in central office buildings 
where Plant employees are not in 24 nDur 
attendance. The Plant Departroont should 
provide the Traffic Department with a list 
of the a'-O:cC"ooriate Plant personnel tobe 
called in event of a fire during un
attended hours. 

3.02 Plant Practice, Part 9, Section 
Boo provides a formal training course to 
be used for training of all employees in 
the use of fire protective equipment. In 
lieu of the formal training or in additiai 
to it, it is suggested that a demonstra
tion of the operation of t;;.'1e ~ra~io11s t~1Pes 
of extinguishers be arranged at the time 
the extinguishers are to be renewed or 
recharged. At the same time, the use of 
the asbestos gloves and protective 
tarpaulins may be illustrated. Reference 
should be made to the above section for 
instructions on use of fir~ prctecti'.'6 
apparatus. 

3.03 While the training of e?1nloyees 
in the use of fire fighting apperatus is 
essentia 1, personal safety and c.~ ~r·>id
ance of injury or loss of life when en
gaged in fighting fires is of primary :im
portance. GC"derl;.r exit of all personnel 
net needed in the fighting of the fire 
should be stressed. This should include 
local instructions relating to the loca
tion of emergency exits, the closing of 
fire doors or shutters and the application 
of audible alarms. 

3 • 04 It should be enpha sized that the 
Fire Department fhould be called promptly 

Section H40.101 
Issue D 

in the event of a fire unless it is 
immediately obvious that the fire can be 
controlled without their assistance. 

3.05 Consultation With City Fire 
Authorities -

a. In order that fire authorities may 
be more helpful in fighting central 
office fires with the least possible 
amount of damage to the equiprent, it 
is essential that they be acquainted 
with our methods and the necessity of 
safeguarding the equipment from damage 
by water. 

b. The supervisory forces in char "e 
of the central office shall become 
acquainted with the local fire author
ities in their imrediate vicinity to a 
degree that will permit discussing the 
general problem of coping with a cen
tral office equiprent fire. 

c. Each year, preferably during October, 
the supervisor :in charge of the central 
office shall arrange ibr the local fire 
authorities to visit the central of
fice, on which occasion the supervisor 
shall carefully arrl fully explain to 
them the reaction on our service that 
would result from damage to equipment 
by water outside of the immediate fire 
zone. 

d. Also, at this time and on each sub
sequent visit the supervisor shall 
acquaint the local fire authorities 
with the location of the various central 
office fire stations, the main gas and 
electric service cut-off points and 
other protector equipment such as tar
paulins, stand pipes, fire hose lines, 
fire p1llllps and types of extinguishers 
which are provided and are to be used 
for fire fighting and protective pur
poses in central of fices. 

3,o6 Responsibilities in Case of Fire 

a. In order to effectively direct the 
operations of combating a fire, the 
fire fighting personnel together with 
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their responsibilities must be clearly 
established, so that the fire fighting 
operations may be carried on in a quick 
and orderly manner. Supervisors shall 
be responsible for proper training of 
employees in fire prevention and fire 
fighting methods provided for in these 
and other practices. 

b. In the event of a fire, the Plant 
employee in charge of the office in
volved shall immediately assume full 
authority as "Director" of all fire 
fighting operations and continue this 
authority until relieved by a higher 
ranking supervisor. 

c. In order that central office Plant 
employees may be quickly assembled in 
the event of a central office fire,the 
fire alarm bell system, if available , 
shall be operated. 

d. In the event of the fire alarm 
being sounded for a central office fire, 
or if no alarm is provided, upon advice, 
all Plant employees shall immediately 
assemble at the scene of the fire, fire 
station or at the local test desk for 
instructions. 

e. The city fire department when call
ed will upon their arrival assume 
fUll authority for directing fire 
fighting operations, thereby relieving 
the Plant forces who shall thereafter 
direct their efforts toward safeguard
ing the equipment from damage by fire 
and water. 

f. The Plant employee in charge of a 
building which is involved in a fire 
shall be responsible for: 

1. Reporting the fire immediately to 
the fire department, except for 
incipient fires that can, in the 
opinion of the man in charge, be ex
tinguished with the equipment on 
hand. 

2. The discoverer of a fire shall, 
in addition oo attacking it at once, 
with whatever appears to be the most 
efficient appliance available, im
mediately summon the Plant central 
office force or supervisor. 
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3. Requesting tlE local power and 
light company to immediately assign 
a man to service the high · tension 
disconnect switches where primary 
electric service is terminated in 
transformer vaults within the 
buildings. 

4. The closing of all fire barriers 
for the protection of the building, 
in case of fires in adjacent or 
surrounding buildings. 

5. Directing, when necessary, the 
exit from the building of all employ
ees in a quiet and orderly fashion. 

6. Closing the main gas cut-off 
valve on the street side of the meter 
and opening the main power and light 
switches at the service panel switch
board when, in his judgment, this 
action is necessary, or at the request 
of the city fire authorities. 

7. Covering the equipment with tar
paulins or other protection, where, 
in his judgment, this action seems 
necessary. 

8. Reporting too fire to his imme
diate supervisor. 

9. Keeping the General Plant Manager 
advised (through the lines of organ
ization) at all times as to the 
status of a fire, either in the Tele
phone Building or in buildings 
adjacent thereto. 

g. The calling of the city fire depart
ment will result in no ham if the fire 
is extinguished before they reach the 
scene while on the other hand their 
assistance is most urgently needed, if 
the fire has not been put out in the 
meantime. City fire authorities are 
fully in accord with this procedure. 

h. Extreme care shall be exercised to 
insure that fire fighting appliances 
are delivered to the scene of the fire 
before being brought into play. 

i. Additional units of fire fighting 
equipment shall be brought immediately 
to the scene of the fire and held 
ready for use if necessary. 

I 

' 
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N. w. Bell Tel. Co. Practices 
Buildings 
Fire Protection 

j. Tarpaulins and other protective 
covers which are available shall be 
used to the fullest extent in safe
guarding the equipment or service out
side the immediate fire zone. 

k. A complete first aid kit shall be 
immediately brought 1D the scene of the 
fire in order that accidental burns 
may be promptly treated. 

3.07 Procedure after a fire 

a. After a fire, immediate steps &Jall 
be taken to turn on the main light and 
gas service, if it had been turned off 
during the fire and it is known the 
building end of the light or gas ser
vice is free of trouble. Also,proceed 
to ventilate the fire zone and remove 
any water, sand, chemical, debris,e1!!~ 
from the building. 

b, An immediate survey shall be made 
of the damage caused by the fire and 
any discharge fuses, which may have 
been removed shall be replaced as 
rapidly as may be safely done. All 
appropriate action shall be taken at 
once to restore the equipment 1o service. 

c. Immediately following a fire, the' 
Plant employee in charge of the build
ing or office shall make a full and 
complete report to the General Plant 
Manager through the lims of organ
ization. If the intermediate super
visors cannot be reached in the order 
of organization the report shallflnally 
be made direct to the General Plant 
Manager. 

d. It is of extreme importance to re
fill or replace at once all fire fight
ing appliances which had been operated, 
including fuses on fire doors, and fire 
windows, and to thoroughly dry out and 
rerack all standpipe hose, in order to 
restore the full complement of fire 
fighting and protective equipment as 
quickly as possible. 

Section Hh0.101 
Issue D 

h. RF.CHARGING SCHEOOLE - FIRE EXTINGUISH
ERS 

h.01 Soda acid and foam 1;ype extin
guishers shall be recharged annually 
and the date of recharge entered on the 
tag which is attached to each unit. All 
extinguishers in each district shall be 
recharged as of the date shewn in the 
following schedule which has been arrang
ed to spread orders on the Western Elec
tric Company for recharging material. 

h.02 Schedules: 

Date 

April 1 
April 1 
April 1 
April 1 
June 1 
June 1 
Aug. 1 
Sept. 1 
Sept. 1 
Sept. 1 
April 1 
June 1 
June 1 
July 1 
July 1 
Aug. 1 
Aug. 1 
Sept. 1 
April 1 
May 1 
May 1 
June 1 
Aug. 1 
Sept. 1 
Sept. 1 
May 1 
June 1 
July 1 
Sept. 1 
April 1 
April 1 

Area 

Minn. 
Minn. 
Minn. 
Minn. 
Minn. 
Minn. 
Minn. 
Minn. 
Minn. 
Minn. 
Iowa 
Iowa 
Iowa 
Iowa 
Iowa 
Iow~ 
Iowa 
Iowa 
So.Dak. 
Nebr. 
Nebr. 
Nebr. 
So.Dak. 
Nebr. 
Nebr. 
No.Dak. 
No,Dak, 
No.Dak. 
No.Dale. 
So.Dak. 
So.Dak. 

District 

St, Paul - Dwtn. 
St. Paul - Suburban 
Rochester 
Redwood Falls 
St. Cloud 
Detroit Lakes 
Duluth 
Minneapolis-North 
Minneapolis-Central 
Minneapolis-South 
Des Moines 
Waterloo 
Mason City 
Sioux City 
Spencer 
Davenport 
Cedar Rapids 
Council Bluffs 
Sioux Falls 
Oma ha - Dwtn. 
Omaha - Suburban 
Grand Island 
Western 
Fremont 
No. Platte 
Bismarck 
Minot 
Fargo 
Grand Forks 
Aberdeen 
Huron 

h.03 Orders for recharging material 
shall be forwarded approximately two 

Page ~ 
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weeks prior to the date shown :in the 
schedule in order that the extinguishers 
can be recharged on the specified dates. 

5. WEIGHING SCHEDULE 

5.0l The Plant Department shall estab
lish a definite schedule for weighing 

Page 6 
6 Pages 
10-1-56 

carbon dioxide extinghishers and the gas 
cartridges in water type extinguishers 
according to the stipulation in the Bell 
System Practice covering each type. These 
should be weighed at least annually and 
recorded en the tag on each extinguisher. 
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BEIL SYSTEM PRACTICES 
Buildings 
Fire Protection 
Operation and Maintenance 

SECTION 114l,040 
, WSTT?!J tl§'Juil 0 

Issue 2, July, 1953 
AT&TCo standard 

FIRE PROTECTION DURI!IG CONSTRUCTION 

1. GENERAL 

l.Ol This section outlines certain precaution-
ary measures intended to minimize the 

possibility of fire as well as the hazards due 
to fire in buildings under construction, and is 
offered as a guide in arranging for such 
protection. 

1.02 The recommendations in this practice are 
based in general on the National Fire 

Codes of the National Fire Protection Associa
tion, Volume III - Building Construction and 
Equipment, and the National Building Code rec-
6mmended by the National Board of Fire Under
writers. These recommendations cover a broad 
range of building operations, and it is there
fore expected that each project will be consid
ered individually to determine which measures 
are applicable thereto. In general, projects 
invol11ing alterations or enlargements to build
ings in service are considered to be of prime 
importance from the standpoint of providing 
thorough fire protection. 

1.03 This issue inCludes a general revision 
and expansion of the practice to confom. 

to present recommendations. Marginal arrows, 
indicating changes in the text, are orni tted in 
this issue because of the extensive general 
revision of the text. For operation and main
tenance application, this section is double 
numbered with this issue and the same issue 
number is assigned for uniformity. 

1.04 Buildings in course of construction are 
inherently more hazardous, regardless of 

the type of construction employed, than when 
completed. Building alteration and demolition 
hazards are also more severe. Fires which are 
not discovered and extinguished in the incipient 
stage during constructi.on operations are l:ikely 
to spread more rapidly in the absence of provi
sions for the limitation or extinguishment of 
fire in the completed structure and can involve 
heavy losses in revenue from delayed completion 
of the project. Construction operations can be 
made reasonably safe from destructive fire by 
planning for fire protection in the project 
estimates in advance of the work, providing the 
necessary facilities and project responsibility 
when the work is started and throughout the 
construction period. 

1.05 Where the following procedures conflict 
with or are exceeded by corresponding 

requirements of local or state legislation, 

the legislated requirements should, of course, 
apply. 

2, SITE PREPARATION 

2.01 Brush, trees, tall grass, debris and 
rubbish are removed from the site prior 

to the start of construction operations. 

2.02 Site preparation includes the safe loca-
tion of temporary buildings and storage 

areas in relation to their hazards and the 
probability of damage to the building under 
construction. 

3, FIRE LINES 

3.01 Where the provision of fire lines or 
standpipes is included in new buildings, 

additions, extensions or major alterations, it 
is important that they be completed promptly 
as the work progresses and made available for 
use, including the installation of fire hoses. 
Standpipes should be installed as the construc
tion progresses, in such a manner that they 
are always ready for fire department use to the 
topmost floor that construction has been 
installed. For buildings four stories and 
higher, except as otherwise indicated in BSP 
Section H43.210 - Standpipe and Hose Systems, 
standpipes are provided with a siamese fire 
department connection on the outside of the 
building at the street level, are conspicuously 
marked and are equipped with at least one 
standard hose outlet at each floor. All stand
pipe connections are designed to fit the local 
fire department equipment. This procedure may, 
in some cases, require the temporary placement 
of certain piping and accessories. 

4. ACCESS TO FIRE EXTINGUISHING EQUIPMENT AND 
EXITS 

4.0l It is important that free access be pro• 
vided and maintained at all times from 

the street to fire hydrants and to outside 
connections for standpipes or other fire Sxtin
guishing equipment, whether permanent or tempo
rary. No material or construction equipment 
should be placed within ten feet of suoh 
hydrants or connections nor between them and 
the center line of the street. 

4.02 Free access should also be maintained at 
all times to control valves and hose on 

fire lines within the building, and to all 
portable extinguishers. 

Copyright, 1953, by American Telephone and Telegraph Company 
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SECTION 1141.040 
SECTION H>3.110 

4.03 Signs designating the location of fire 
extinguishing equipment and standpipe 

connections are conspicuously displayed. 

4.04 For projects involving alterations or 
enlargements to existing buildings in 

service it is essential that all necessary 
measures be taken to m:i>.intain full exit facili
ties at all times. For example, the removal of 
a fire escape should not be undertaken until 
equivalent exit facilities are provided else
where. Also, present means of egress should be 
kept free from all materials, equipment or 
other obstructions. 

5. PORTABLE· FIRE EXTINGUISHERS 

5.01 A liberal distribution of portable fire 
extinguishers throughout the areas under 

construction is desirable from the standpoint 
of controlling incipient fires promptly. It is 
important ~hat at least one erlinguisher be 
provided at each tool house, temporary office, 
storage room, dressing room or workshop on the 
premises. 

5,02 The description, .use, mounting, operation 
and maintenance of types of extinguishers 

approved for the protection of telephone build
ings and equipment are covered in Sections 1143 .110 
to 1143.140, inclusive, of Bell System Practices. 
The general procedure to be followed in dis
tributing fire protection apparatus throughout 
telephone buildings upon completion of construc
tion is outlined in Section 1143.010 of Bell Sys
tem Practices. Where the location of certain 
types of erlinguishers is subject to low tem
peratures suitable precautions should be taken 
to prevent their freezing. 

5.03 The instruction of workmen in the proper 
use of fire erlinguishing equipment is 

desirable. 

6. WATCHMAN'S SERVICES 

6.01 For major new building projects or for 
extensions, additions or important alter

ations to existing telephone buildings where 
the service could be seriously impaired by a 
fire, the services of a watchman to cover all 
periods when worlanen are not on the premises 
is usually given favorable consideration. A 
thorough inspection of the entire project is 
suggested at the close of each day 1s work by 
a person instructed for that purpose, and he 
should report conditions to the watchman on 
duty. Periods when the construction operations 
are shut down, such as week ends, holidays and 
lunch periods require better coverage and at 
more frequent intervals than during working 
hours. 

Page 2 

7. FIRE WARDEN 

7 .Ol A qualified person should be appointed as 
a fire warden and vested with authority 

to supervise the installation and maintenance 
of the recommended fire protection equipment 
and fire prevention measures, the removal of 
all unnec_essary combustible material and waste, 
and the supervision of adequate watchman and 
supervisory service. The contractor's superin
tendent or assistant superintendent ordinarily 
is appointed and acts as the fire warden except 
in large building projects when the appointment 
of a full time fire warden or a combination 
safety engineer and fire warden is warranted. 

7.02 During working hours operations of work-
men should be checked frequently to de

tenrd.ne whether appliances, solderiti.g coppers, 
extension lights, flammable liquids~ torches, 
welding and metal cutting apparatus, wax pots, 
etc., are being used safely and such corrective 
measures as are necessary from time to time are 
taken promptly. 

7.0J Alterations carried forward during use of 
the structure warrant even greater super

vision and care on the part of the Telephone 
Company, ·their architects and contractors, 
for safety of life and property, due to the 
inherently hazardous nature of construction 
operations. 

8. HEATING DEVICES 

8.01 The permanent heating equipment should be 
installed and put in operation as soon as 

practicable. 

B.02 The use of stoves, salamanders, tar pots, 
etc. , inside the building is generally 

prohibited. 

8.03 If, through necessity, the use of such 
devices is required within the structure, 

special precautions are taken to minimize the 
additional hazard. 

8.04 When salamanders or other temporary heat-
ing devices are used, if a temporary 

heating plant is impracticable and until a per
manent plant is installed, they are substan
tially constructed, stable, not readily over
turned, and restricted to the use of coal, coke 
or kerosene oil as fUel. They should be under 
the constant supervision of an attendant on 
every floor where they are in use, and for so 
long as they are in use. 

8.05 Such devices are so located that there is 
a clearance o.fnot less than 6 feet above, 

nor less than 2-1/2 feet on all sides between 

• • 
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such device and unprotected woodwork or com
bustible material, equipment or construction, 
nor are they placed within 10 feet Of tarpaulins 
or canvas covers. 

8.o6 Salamanders or other temporary heating 
devices should not be set on combustible 

flooring or platfonns unless thoroughly insu
lated therefrom by a bed of sand or cold ashes 
not less than 4 inches thick, or by other effi
cient protection, extending at least 2 feet 
hofizontalJ.y beyond such devices on all sides. 
The legs of such devices, which should be at 
least 12 inches long, should rest on the insu
lation and should not extend through it. 

8.07 Requirements for the construction and 
roounting of salamanders and heaters are 

outlined in National Fire Codes, Volume III, 
Building Construction and Equipment, of the 
National Fire Protection Association, Page 556, 
Paragraph 6. 

8.08 Where practicable, gas or electric space 
heaters, steam heat, or Underwriters 

Laboratories labeled oil heaters are preferable 
to salamanders. 

9. PROTECTION OF STRUCTURAL MEMBERS 

9.01 It is important that all structural steel 
members of fire resistive build'ings be 

encased in fireproofing material as rapidly as 
structural conditions will permit. No such 
structural members should be lef~ exposed for 
unduly long periods. 

9.02 No part of the building is used for the 
storage of combustible material until such 

fireproofing of that part has been installed. 

9.03 In every building of reinforced concrete 
construction, as soon as practicable 

after the elapse of the required setting time 
of the concrete, forms of combustible material 
are stripped from the concrete and promptly 
removed from the building. 

9.04 No part of a reinforced concrete building 
is used for the storage of collibustible 

materials until combustible forms have been 
rell>Oved in that part of the building. 

10. SCAFFOLDING AND FORM WORK 

10.01 Wood scaffolding is a potential fire haz-
ard which may cause extremely heavy fire 

damage if accidentally ignited. Consideration 
should be given on projects of appreciable size 
or of valuable construction and content, to the 

SECTION 1141.040 
SECTION H53.110 

use of scaffolding constructed of fire-resistive 
materials, and any lumber used may be given a 
flameproof treatment. 

10.02 The use of structural steel shapes or 
steel piping for scaffolding, and metal 

fonns for concrete work has the advantage of 
eliminating fire hazards from these sources. 

10.03 It is particularly desirable to use sus-
pended scaffolding, made of noncombustible 

supports and flameproofed planking, wherever 
possible, in order to minimize the amount of 
scaffolding that may be exposed in case of fire. 

10.04 Wood fonns for concrete work are usually 
removed !rom the premises as soon as they 

are taken down, with the exception of such mem
bers as are suitable and intended for reuse. 
Rigid requirements and supervision for the proc
esses of form installation and removal so as 
to avoid any accumulation of forms on the floors 
between shores when being moved from floor to 
floor and especially the prompt removal of all 
broken forms, etc., from floors occupied by 
shores and fonns in place, are most important. 

10.05 No part of a building where forms are in 
place should be used for the storage of 

fla!llllable materials of any kind. 

11. RUBBISH REMOVAL 

11.01 It is important that any accumulations of 
rubbish, debris, waste lumber or other 

flammable materials be removed promptly from 
the premises. If such removal is unavoidably 
delayed, the hazard may be reduced by frequently 
and thoroughly wetting down. Disposal of mate
rials by burning on or near the premises should 
not be permitted. Combustible waste and rubbish 
should be removed at least daily. 

11. 02 Rubbish chutes are considered undesirable 
because of their potent flue action in 

spreading fire, Rubbish is preferably removed 
via material hoist or elevator. 

11.03 Particular attention is directed to the 
immediate disposal of flammable materials 

used in packing, such as .excelsior, sawdust, 
wood shavings, straw, etc., and of empty paint 
containers. 

12. WELDING AND CUTTING 

12.01 Where electric or gas welding or cutting 
work is done above or within ten feet of 

combustible material or above space that may be 
occupied by persons, interposed shields of 
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l. GENERAL 
'. --!( -." 

1. 01 '?hie aci.dendUm outiines p~bctd.U:res 
• : ., ~ ' • ' - '. ,, " ;. ' ·- • < c 

.to be followed by Telej>l_lolie "Com~ e:r-
·~b$rige forces in. connect'ioi1 vi,.th build'
lng, dr· .bui'.!,ciirig eq.,ui~ent,C' reliirs, or 
~utlding additions, · v.hen work is ;per-
formed by outside workmen. ··· · 

Hot.e +:. $ome pro.Jee;~ inay ,be ,E[;xecuted 
on· an ·informal request' ]il:slll .·w t'he 
local Plant forces, vhtie '-''otber11· may 

~",be executed. per contraqt ;.~co;rd~ng to 
'. ··spec.Uicat ions uD.d.er . the superviSion 

· ' bf the Chief J:ngineer. · · 
~ ·:: ',_ .. . ,-,. '' ;. . 

liote 2: J'or procedures . ill;volving 
' Western Electric C<llllI!any Wl'kmen 11ee 

·. :Be1~·system Practices,~~eti9n l.309.~Q2 
·and ,A.ddendUJll. . · · · · 

··)~!" .;· __ ' '.. . . ., ., . 

'i.02 · l!eferences in this pra.Ctice to 
the "Foreman• should be interpreted to 
mean the foreman or other individual in 
charge of the work for the contracting 
firm, and references to the "Wire Chief• 
means the Exchange Wire Chief, Chief 
SVitchman, Chief Toll or Local Tester, 
or other Telephone Company supervisors 
delegated with the responsibility for 
the building or building equipment in
volved. 

1.03 The following practices point out 
specific safety measures which should be 
observed When work of this nature is 
under way. The Wire Chief shoUld review 
those practices which are appropriate in 
connection with any proposed work and be 
guided accordingly. 

Section No. 
1134.284 

1136.148 
B40.010 
B40.050 
B40.101 

Title 
Ventilation of Basement 
Spaces. 
Cable Openings. 
Fire Protection Practices. 
Garai;:es. 
Fire Protection Practices. 

~ed,tpn No. 
!{40':201 
!:!41:215 

H41.5;t0 

H42.110 

H42.120 

B42.140 

H42,250 

H4J.001 
!143,010 

Addendum l:l41 •. 040 .. .. . Il!lm A 

!it·1 - , ~"·~:-.· a . '. , 
J'lue Proof Tr•t1nent.· · 

· fire Protection Extei"h;r 
Openings. · 
Fl.re Protection Cable· 
Vau1ts, etc. ·· 
Fire Protection Heatillg 
Equipment. ·. . · . ' 
Fire Pro'tection'. Xftc.heli' 
Ventilation. · · 
Fire Protection Solder and 
'lax l'ots. 
Fire Protection Storage of 

· lnflamD!able Material e. 
Protecti.on Apparat1:111. 
Distribution of Fire Pro

. tective Appar&:t1111. · · 

2. PROQJIDu!i 1Rfmt !rO S~ til' 1t()U · 

2.0l Prior to the start of each . Job, 
the Wire Chief will confer 'liith ·t'he 
J'oi:ienill:n (and alllo a repres'e:titative. 'of 
the :Building and · EIJ.uipment · Jljg:i.neet' ', s 
force when desirable) and reviev the 
scope of the work to be done. The Fore
man will outline his plan for the con.. 
duct of the work and a joint agreement 
reached as to the detailed procedures to 
be followed in executing informal re
quests and executing contract work in 
compliance with specifications under the 
direction of the Chief Engineer. The 
development of these plans will us-uall7 
involve such items as: 

a. A careful.review of the work to be 
done to determine at what points our 
commercial power supply and the !ele
phone Company's battery and signaling 
power supply wiring and equipment may 
be involved. 

b. Particular consideration given to 
fire preventive measures, such as the 
safe storage of inflammable materials 
such as oils, paints, and thinners, 
emphasis being placed on the hazards 
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in connection with the use of torches, 
plumbers' furnaces, and other open 
flame devices, heaters, etc. See· Sec
tion H42.250, Storage of Inflammable 
Materials. 

c. Analysis of all other possible 
service haza,rd conditions which co.uld 
within .. reason be. considered as hazards 
to the. building, equ:l.;plllent, or tele
phone service. 

d. An agreement as .to necessary pre
cE1:u,t.ions and protective measures re
quired at points considered hazardous 
and .speci:('ic plans to employ them when 
required.. 

<, _, ,,~ " ' ' I '~ e. An agreement as to. which phases of 
.th.e Job should be performed during 
light. lo.II-Ci periods, if any. 

2.01 If . the work is ~tensive, the 
Wire · Chief wUl prepare in duplicate a 
brief outline of the plans agreed to and 
furnish ~e copy to the lo~ema.n, retain
ing the duplicate copy for his files. 

·.;a.oz. Should more than one contractor 
··be en8iiged at the same time in the s.a.me 
building,. similar arraI1gements may be 
required: with each. 

Pag°e 2 
2 Pages 
4-15-49 

2. 03 In instances ,;:here the Wire· Chief 
is unable to reach a mutually satisfac,.. 
tory agreement with the Foreman on job 
procedure, he should seek advice from 
his iuediate supervisor. 

3. PROCEDUIIE SUBSEQ.UDT TO START OF 
WOllX 

3.01 Subsequent to the starting of the 
job, the Wire Chief sbal l be constantly 
alert to determine that the plans, as 
previously agreed to, are carefully fol
lowed by the Foreman and Telephone Com
pany employees alike,making such changes 
as may be currently required. 

4. INFOBMING TIIAFFIC AND CC»!MERCIAL 
DEPARTMl!JNTS 

4,01 The Wire Chief is responsible for 
informing the local Traffic and Commer
cial Department su;pervisory personnel 
r11garding the nature, scope, and sched
ule of such work to be performed in the 
quarters occu;pied by these departments 
and handle all negotiations between 
these de;artmental heads and the l'oreman 
to effect the best possible arrangements. 

{ 

l 
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BELL SYSTEM PRACT~CES 
Buildings 
Fire Protection 

SECTION H41,070 
Issue A, 5-1-34 

N.W.BELL TEL. CO, 
MINI~. AREA 

BUILDING CHANGES 

1, GENERAL 

1,01 A prompt report should be made 
to the Chief Engineer by the 

Plant Department of the construction 
of or changes in the occupancy of 
buildings adjacent to a building con
taining telephone equipment or in any 

part of a building containing tele
phone equipment,provided these changes 
have an appreciable affect on the 
structure or the relative fire hazaroo, 

1,02 Changes 
covered 

or estimates 

in telephone 
by a.pp1·oved 
need not be 

buildings 
job orders 
reported, 

l Page. 
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BELL SYSTEM PRACTICES 
Buildings 
Fire Protection 

SECTION H41,103 
Issue 2, June, 1953 

AT&TCo Standard 

PROTECTION FOR STEEL STRUCTURAL MEMBERS AND REINFORCEMENT 

1. GENERAL 

1.01 This section outlines desirable procedures 
for protecting steel structural members 

and reinforcement in buildings of fire resistive 
construction against the effects of fire and cor
rosion. 

1.02 The following suggestions are in general 
based on the Building Code recommended by 

the National Board of Fire Underwriters. Where, 
however, corresponding requirements of local or 
state codes conflict with or are more severe than 
those covered herein, the legislated regulations 
should, of course, prevail. 

1.03 It is recommended that dial central office+i 
buildings and toll buildings be of fire re

sistive construction. For the purpose of this 
recommendation, a fire resistive building is de
fined as a building with all exterior, bearing 
and interior fire walls of masonry or reinforced 
concrete, with all floors and root ot reinforced 
concrete and having a structural frame of rein
forced concrete or of structural steel which is 
encased in concrete or masonry for protection 
against the effects of heat. Except for commu
nity dial offices, office buildings, and garages, 
construction utilizing steel decking, open truss 
steel joists, open web joists and similar methods, 
even though protected with expanded metal lath 
and Plaster or non-flammable board, etc., is not 
considered to be fire resistive within the mean
ing and intent of this recommendation. 

1.04 This section is revised and reissued to de-
fine and recommend fire :resistive construc

tion for dial central office buildings and toll 
buildings. Arrows are used to indicate changes 
in the text. 

2. PROTECTION 

2.01 Experience indicates there are definite ad-
vantages in covering structural steel mem

bers and reinforcement with stone concrete. As 
compared with coverings of brick, hollow tile, 
cinder blocks and similar materials, stone con
crete provides equal protection against fire with 
considerably less thickness. Also, there is evi-

dence that stone concrete is preferable to other 
coverings including cinder concrete for protec
tion against corrosion. The use of the various+i 
lightweight aggregates such as those composed of 
pumice, expanded mica, volcanic glass, slag, 
burned clay, etc., in concrete is not recommended 
for the fireproofing of structural members which 
are a part of or which are adjacent to exterior 
walls because of the importance of the pra.tection 
of such structural members against the possible 
penetration of moisture. It is desirable, of..J 
course, to prevent rusting of wall columns, span
drel beams and girders as far as practicable by 
constructing the walls solidly to minimize mois
ture penetration as described in Section H32.334 
of Bell System Practices. Structural steel mem
bers which are not concrete covered or solidly 
pargeted in exterior walls, particularly where 
hollow tile is incorporated in the wall structure, 
have -in. certain instances corroded even to the 
extent of building up sufficient rust to crack the 
enclosing masonry. Continued rusting could, of 
course, weaken the steel. There is evidence that 
paint alone will not provide adequate protection. 
It is important that concrete for protection com
pletely encases the steel, also that it be free 
from voids and thor0-ughly set before laying up the 
surrounding masonry. The effectiveness of par
geting is usually dependent upon careful work
manship and vigilant supervision. Also the 
thickness of this type of covering on the inner 
faces of steel members must be increased to at 
least 2 inches for protection against fire unless 
other covering is provided. Consideration of 
these factors indicates advantages for stone con
crete casing. 

2.02 Where reinforced cinder concrete has been 
used for floor and roof slabs, the steel 

reinforcement sometimes develops rust and corro
sion, particularly if subject to moisture condi
tions such as may occur in roof slabs. This action 
evidently results from the porous nature of the 
concrete as well as from the corrosive action of 
some cinders, at least when wet. Corrosion is not 
prevalent, however, where stone concrete is used. 

2.03 ~he placing and agitating of concrete so 
that it will be free from voids is covered 

in Section H32.378 of Bell System Practices. 

Copyright, .1953, by American Telephone and Telegraph Company 
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2.04 The recommended thickness of stone concrete 
for protecting structural steel members is 

not less than 2 inches, and coarse aggregate for 
such concrete is preferably trap rock, limestone 
or calcareous gravel. Where it is necessary that 
srani te or silicious gravel aggregate be used, the 
concrete thickness should be increased to at least 
3 inches. 

2.05 All concrete protection should be secured 
in position with heavy steel wire or rods 

tirmly attached to the structural members. 

2.06 It is important to avoid embedding pipes, 
etc., in the concrete protection of struc

tural members. Pipes. conduits, sleeves or cable 
hole sheathing should not be placed where they 
encroach within the required thickness of pro
tection. Requisite chases are sometimes pro
vided in the concrete covering of "H" section 
columns on the sides opposite the web, to receive 
conduits. It is desirable that pipes, etc., ·which 
are located adjacent to protected structural 
members be so arranged that in warping or bending 
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under excessive heat they can not displace tho 
concrete protection. 

J. TREATMENT OF RUSTED STEEL IN EXISTING STRUC
TURES 

3.01 Where, during routine inspections, rusting 
of structural steel mellfbers in exterior 

walls is indicated, for example, by a crack in 
the masonry parallel and adjacent to a structural 
member; it is important that the condition be in
vestigated and corrected as soon as practicable, 
particularly if the crack continues to widen. 
This would include the removal of sufficient ma
sonry to expose and clean the steel involved and 
to reinforce it if necessary. The steelwork af
fected is then painted and pargeted and the en
closing masonry solidly replaced. If these 
procedures are not followed the rust build-up can 
continue and may seriously impair the strength of 
the steel. Such investigations and repairs are, 
of course, executed during seasonal periods not 
subject to freezing temperatures. 

' 
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Issue 3, November, 1960 
AT&TCo Standard 

PROTECTION AGAINST EXPOSURE FIRES 

1. GENERAL 

1.01 This section outlines recommended stand-
ards of construction for preventing fire 

from entering and spreading through fire-re
sistive telephone buildings. Protection against 
exposure fires involves principally the provision 
of fire-resistive wall and roof surfaces and pro
tection of the necessary openings for windows, 
doors .• ventilation air intakes, and stairway and 
elevator shaft roof structures. The measures 
suggested for protection against exposure fires 
are also considered for protection against mis
siles and other hazards of strife. 

1.02 The amount of protection to be provided 
is determined for each particular building 

depending on the character of adjacent buildings 
and their contents, and the distance between 
them and the telephone building. Any change 
in exposure which may occur from time to time 
is a matter for immediate reporting and atten
tion and should be included for checking on in
spection routine. 

1 .03 This section is revised and reissued to 'l 
modify the requirements for the use of 

labeled windows in fire-resistive telephone build
ings. For operation and maintenance application 
the section is dually numbered with this issue 
and the same number is assigned for uniformity . ._J 

1.04 The suggested standards of construction 
are based, in general, on the National Fire 

Codes, Volume III- Building Construction and 
Equipment, of the National Fire Protection As
sociation; and the National Building Code, rec
ommended by the National Board of Fire Under
writers. 

1.05 Plans and specifications for new buildings 
or building additions should be submitted 

to Marsh and McLennan for their review as to 
the adequacy of fire protection and it is sug
gested in addition, that they be consulted when
ever there is a change in the exposure of the 
building. 

1.06 For the provision of adequate protection 
it is recommended that all fire doors, shut

ters, fire windows, and other similar protective 
devices for openings in exterior walls bear the 
label of Underwriters' Laboratories, Incorpo
rated appropriate for the class of protection 
involved. Materials and devices are tested by 
Underwriters' Laboratories, Incorporated, for 
compliance with Laboratory standards of proper 
construction and performance with regard to 
their suitability for installation in accordance 
with regulations of the National Board of Fire 
Underwriters. Products tested and found to com
ply with the requirements are listed in Under
writers' Laboratories publications, and many 
listed products, inspected in current output, are 
labeled. 

1.07 Where the following suggested measures 
are exceeded by the requirements of local 

or state codes, the legislated requirements are 
applicable. 

2. WALL OPENINGS 

2.01 Wall openings present the principal prob-
lem in protection against exposure fires 

and it is advisable that the openings be limited 
in size and number to the requirements for rapid 
egress from the building and for the provision of 
sufficient light and ventilation as proportionately 
suited to the various occupancies. 

2.02 The avoidance of hazardous surroundings, 
where practicable, and as outlined in Sec

tion H21.111, Selection of Building Sites for 
Central Offices, is an important factor in limiting 
the requirements for exposure protection. 

2.03 Although the standard protectives gen-
erally offer less fire resistance than the 

walls of which they form a part, they are de
signed to remain in position as an effective 
barrier against fire for the desired period of pro
tection. With consideration of the degree of ex
posure outside the building, wall openings are 
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classified D, E, or F, respectively, for severe, 
moderate or light exposure. 

2.04 Telephone buildings in heavily developed 
commercial areas may require the protec

tion of Class A or B labeled devices at openings 
exposed to buildings considered of particularly 
hazardous occupancy or where the nature of ad
jacent street or alley traffic warrants their con
sideration. 

r2.os Windows 

l+ 

(a) Labeled windows are provided as single 
retardants for the protection of Classes E 

and F openings and are used in combination 
with fire shutters in Class D openings which 
require double retardants. 

(b) Labeled windows when required are of 
steel frames and sash, glazed with ap

proved 1/ 4" wired glass held in place by steel 
clips. Their use is restricted to the moderate 
or light exposures because of the inherent limi
tations of the glass which transmits radiant 
heat and flows at temperatures often reached 
in fires. The main variation between the types 
of labeled windows is the limitations as to the 
size of individual glass lights and the total 
exposed areas of glass, with the larger sizes 
and areas permitted in the Class F openings. 

(c) The use of labeled windows is governed 
mainly by the degree of current fire ex

posure or the worst possible fire exposure of 
the building that could exist under the pres
ent building codes. If there is any knowledge 
of pending changes in the Building Codes or 
Zoning Requirements they also should be 
considered. The following recommendations 
should be considered when planning the type 
of window to be used. 

( d) Building exposures requiring labeled win
dows. 

(1) The side of the exposed building located 
less than 15 feet from any lot line ex

cept those fronting on a street. 

(2) The exposed building located 15 or 
more feet from an exposing building or 

any lot line, but requiring a single retardant 
under the provisions of the National Build
ing Code, 1955 Edition, Paragraph 803, 
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r along with Standard 80-A found in NFP A's 
National Fire Codes, Volume III-Building 

l+ Construction and Equipment. 

(e) The automatic operation of windows is 
not generally required and is not recom

mended because of the accident hazard in
volved in the failure of the automatic device. 

(f) Street front windows in first floor non-
equipment space such as public offices, 

clerical offices and quarters may be glazed 
with plain glass, provided the outside exposure 
is separated from any equipment space by a 
ceiling high partition having a fire resistance 
rating of not less than one hour. In order to 
maintain the fire-resistive efficiency of this par
tition it is important that any view openings 
be protected in an approved manner. The use 
of wired glass as a single retardant is recom
mended to conform to the requirements for 
the use of wired glass in Class C openings in 
interior partitions. In the event it is considered 
desirable to use ordinary plate glass in the 
view openings it is suggested that steel shut
ters be provided. 

r (g) Where labeled windows are not required, 
the sash and frame are of noncombustible 

material, such as aluminum, steel, etc, in fire-
L. resistive buildings. 

2.06 Fire Shutters 

(a) Rolling steel fire shutters are used in com-
bination with windows to provide Class D 

labeled protection for openings in walls under 
severe exposure. Their use in telephone build
ings, however, is determined by the require
ments of local codes pertaining to fire-resistive 
construction or the recommendations of Marsh 
and McLennan in consideration of the severity 
of exposure, under the procedures outlined in 
Section H44.015, Fire and Safety Inspection 
and Advisory Services Rendered by Marsh and 
McLennan. 

(b) Considerations of the high initial cost and 
subsequent maintenance and testing in

volved, indicate for new buildings definite fire 
protection advantages in omitting certain win
dows or spacing them farther apart. Where a 
serious exposure hazard develops at an exist
ing building, similar advantages may be gained 
where practicable, by closing the exposed open-

, 
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ing with masonry. The practicability of these 
alterations, however, would depend largely 
upon the occupancy, and ventilation require
ments of the space exposed. 

( c) Where the conditions of construction and 
character of occupancy permit, installa

tion of fire shutters on the interior face of the 
wall opening offers the advantages of protec
tion from weather, appearance, and ease of 
access for operation. 

( d) The automatic operation of fire shutters 
generally does not appear to be warranted 

in telephone buildings, and where required is 
limited to use on openings not intended for 
emergency exits. 

(e) Rolling shutters should be provided with 
approved attachments for conveniently 

testing their operation from the inside of the 
building, and with approved safety attach
ments to prevent their operation while win
dows are being washed. These attachments 
are designed to prevent the shutters being left 
in an inoperative condition. 

2.07 Doors 

(a) Door openings in exposure walls normally 
do not serve to provide light or ventilation 

to the building and are therefore more easily 
protected by standard fire doors. 

(b) Openings in exposure walls to provide exit 
to outside balconies associated with 

smokeproof towers and the opening into the 
tower from the balcony are generally pro
tected by Class E labeled doors. Class D 
labeled doors are used in these locations, how
ever, where the severity of the outside ex
posure warrants the use of Class D labeled 
protection for adjacent window openings in 
the building wall. 

(c) Doors at openings used as exits are of the 
swinging type where practicable, opening 

in the direction of exit travel and are provided 
with self-closing devices. 

( d) Self-closing doors are normally closed and 
latched in the closed position, and it is 

important that their closing is not prevented, 
by wedging or tying in the open position. 

SECTION H41.215 
SECTION H54.34 l 

(e) Latching devices are provided on self-clos-
ing doors to prevent warping of the door 

under severe exposure in the closed position, 
and it is important that the devices be main
tained in sound operative condition at all 
times. 

2.08 Miscellaneous Openings 

(a) Louvered or hobded openings in exposure 
walls for ventilation air intakes, etc, are 

generally equipped with automatic fire damp
ers or automatic rolling steel shutters. 

(b) Equipment entrances, when required to be 
open, offer a definite fire hazard if tem

porary protection is not provided. Loading 
platforms associated with equipment installa
tions are generally installed in a manner which 
prevents the use of the doors or windows nor
mally intended to protect the exposure. It is 
considered advisable that temporary closures 
of incombustible materials be provided for pro
tection of the openings when in use, and that 
loading platforms be constructed of incom
bustible materials for protection at the open
ing when in use. 

2.09 Glass Blocks 

(a) Glass block panels are suitable for use 
only in exterior walls of light exposure 

or where there is no exposure. 

(b) Where used as window protectives under 
light exposure the panels are limited in 

area to 120 square feet. 

( c) Where there is no exposure the panels are 
limited in area to 144 square feet. 

( d) Glass blocks are not used in fire walls, 
party walls, enclosure walls of stairs or 

elevator shafts, or in any wall subject to 
moderate or severe exposure. 

3. ROOF COVERING 

3.01 Approved fire-resistive roof coverings are 
classified A, B or C, respectively, in con

sideration of their effectiveness against severe, 
moderate or light exposure from outside fires. 
The properties of roof coverings which are con
sidered in determining their classification in-
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elude: (1) their flammability, (2) degree of heat 
insulation they afford the roof deck, (3) their 
stability under fire exposure, ( 4) absence of fly
ing brand hazard, and (5) the frequency of re
pairs necessary to maintain their fire-resistive 
properties. 

3.02 Fire-resistive telephone buildings gener
ally require roof coverings of standard 

quality approved and listed by Underwriters' 
Laboratories as Class A or B. 

3.03 Built-up roof coverings surfaced with 
gravel, crushed stone or slag, are gener

ally provided on flat roofs for protection from 
severe or moderate exposure. Where asbestos felt 
is used for the built-up layers, the surfacing is 
not required. Other types of coverings acceptable 
for Class A or B installation include tin, copper 
or other metal; slate, clay or Portland cement 
tile, and asbestos shingle. 

4. ROOF OPENINGS 

4.01 Skylights 

(a) Due to the considerations of high initial 
cost, attendant maintenance and hazard 

of leaks, it is desirable that the use of sky
lights be limited to locations where necessary 
equivalent light or ventilation can not be fur
nished by windows, or where skylights are re
quired by local ordinances. 

(b) The framework and sash of skylights are 
of galvanized iron, copper or monel metal, 

properly reinforced where span requires, se
curely fastened to angle irons on the roof. 
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(c) Skylights over stair, dumbwaiter, air or 
sintilar shafts are glazed in an approved 

manner with plain glass not over 3/16" thick, 
not over 18" wide, nor more than 720 square 
inches in area, protected with approved wire 
screens. 

( d) Skylights for ventilation and other pur-
poses which are inclined less than 80 de

grees to the horizontal are glazed with 1/ 4" 
thick wired glass or 1/2" plate glass protected 
with approved wire screens. The panes are 
limited in width to 18" and in area to 1728 
square inches. 

(e) Where skylights inclined at an angle of 
80 degrees or more to the horizontal are 

subject to exterior exposure, approved wired 
glass not less than 1/ 4" thick or 1/2" plate 
glass protected with approved wire screens are 
used. The unsupported surface of the glass is 
limited to 48" in either dimension and 720 
square inches in area. 

4.02 Scuttles 

(a) Where scuttle openings are provided for 
access to the roof, their fascias and covers 

are constructed preferably with steel plates 
and angles. Scuttle openings are at least 2 feet 
by 3 feet in size. 

(b) Scuttle covers are hinged and counter
balanced to facilitate operation and mini

mize accident hazard. 

(c) Stairs or permanent ladders with hand
rails are provided to give ready access to 

the scuttles. 
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INTERIOR CONSTRUCTION 

TO RESTRICT SPREAD OF FIRE 

1. GENERAL 

1.01 This section outlines standards for inte-
rior construction recommended for re

stricting the spread of fire in fire-resistive 
telephone office buildings. In designing tele
phone buildings to house equipment and associ
ated personnel with greatest flexibility and 
economy it is essential that the safety of the 
occupants be assured and that interruption to 
service and fire losses be avoided. Although 
primarily for new buildings or additions of 
fire-resistive construction, these recommenda
tions are considered where alterations are made 
to existing buildings. 

1.02 The construction of floors and interior 
walls and partitions based upon a prede

termined degree of fire resistance will prevent 
the spread of fire through a building. Such 
construction divides a building into areas in 
which a fire can normally be confined without 
endangering the structural integrity of the 
building. It is important, however, that prop
er protection be provided where the fire-re
sisti ve efficiency is impaired by the required 
openings in the floors, walls, and partitions. 

1.03 In these recorrunendations, materials and 
construction are defined on the basis of 

performance standards rather than in terms of 
mini:mum dimensions and materials. "Fire Re
sistance Rating" is the time in hours that the 
material or construction will resist the stand
ard .fire exposure as determined by a fire test 
made in conformity with the 11Standard Method of 
Fire Test of Building Construction and Materi
als" established by the American Society of 
Testing Materials. It is suggested that na
tionally recognized testing laboratories be 
consulted for test data on materials or con
struction considered for use on which fire re
sistance rating information is not readily 
available. 

1.04 The use of non-combustible materials and 
construction is essential in restricting 

the spread of fire and it is assumed that the 
structural members not included in these recom
mendatio'ns are of approved non-combustible con
struction. 

1.05 Where local or state regulations require 
higher degrees of protection than sug

gested in this practice, the legislated meas
ures should be followed. 

2 • REFERENCES 

2.01 The recommendations in this practice are 
based in general on the National Fire 

Codes of the National Fire Protection Associa
tion, Volume III - Building Construction and 
Equipment; Volume V ~ National Electrical Code; 
and the National Building Code recommended by 
the National Board of Fire Underwriters. Na
tional Fire Codes is a compilation of National 
Fire Protection Association Standards on build
ing construction and equipment and the following 
standards, which have been adopted by the Na
tional Board of Fire Underwriters and pertain 
to this practice are available in pamphlet form. 

Protection.of Openings in Walls and Parti
tions Against Fire (N.B.F.U. No. 80) 1939 

Air Conditioning, Warm Air Heating, Air 
Cooling and Ventilating Systems (N.B.F.U. 
No. 90) 1950 

Blower and Exhaust Systems for Dust, Stock 
and Vapor Removal or COnveying {N. B .. F. U. 
No. 91) 1949 

Copies of the National Building Code and the 
pamphlets may be had on application to the of
fices of the National Board of Fire Underwrit
ers, 85 John Street, New York City. 

J. DEFINITIONS.AND TERMS 

3.01 Where reference is made to labeling in 
this section it refers to the label of 

Underwriters La.bora tories, Incorporated. Mate
rials and devices are tested by Underwriters 
laboratories, Incorporated, for compliance with 
laboratory standards of proper construction and 
performance with regard to their suitability 
for installation in accordance with regulations 
of the National Board of Fire Underwriters. 

3. 02 The word "approved" means acceptable to 
the inspection department having juris

diction, and installed in accordance with the 
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regulations of the National Board of Fire Un
derwriters, and when referring to devices, means 
tested by Underwriters Laboratories,Incorpo
rated. The inspection department having juris
diction will detennine correctness of installa
tion and use. 

3.03 Openings in interior walls and partitions 
are classified A, B, or C in accordance 

with the fire-resistive requirements of the 
wall in which they are located, and the "la
beled" or 11approved11 protection recommended ap
plies to all materials and devices, and their 
installation, in accordance with the class of 
protection required. Fire doors used·for pro
tection of openings in walls and partitions are 
of two types, as follows: 

(a) Self-closing doors are normally closed 
doors which close and latch when released 

from the open position. 

(b) Automatic doors which are normally open 
and arranged to close when released by 

the action of heat. 

To provide th~ protection for which they were 
designed, fire doors are maintained in reliable 
operating condition at all times. It is recom
mended that automatic doors be checked periodi
cally as to condition and also test operated 
for proper closing. Self-closing doors should 
not be ·wedged or tied in open position or in 
other manner obstructed in closing. '!he use of 
fusible link hold-open devices for this purpose 
does not prevent the spread of smoke, and also 
may provide a source of draft to the fire. 
Latching devices should not be removed or made 
inoperative to eliminate the need of turning 
the knob in opening the door. 

h. FIDORS 

4.01 Floor construction has a fire resistance 
rating of not less than three hours. 

4.02 Openings in floors fqr pipes, conduit, 
etc., are properly fire-stopped or en

closed with approved non-combustible construc
tion. 

4.03 Cable slots in floors are protected in 
accordance with the recommendations in 

B.S.P. Section HJ6.lh8, Cable Openings. 

5. FIRE WALLS 

5.01 A fire wall separates buildings or a sin-
gle building into fire sections extending 

continuously from the foundation to the roof, 
and requires construction with a fire resist
ance rating of not less than four hours. 
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5.02 '!he importance of fire walls in prevent-
ing the spread of fire makes it essential 

that openings in such walls are limited in size 
and number and protected most efficiently. Nec
essary openings are protected on each side of 
the wall by approved fire wall, Class A labeled 
doors. The ~oors are either self-closing or 
automatic and when the opening serves as a re
quired horizontal exit, one door of each type 
is used to protect the opening. 

6. SHAFT ENCIDSURES 

6.01 Series or floor openings providing commu-
nication between two or more successive 

stories are continuously enclosed to prevent 
the spread of fire vertically through the build
ing. It is considered desirable to limit open
ings in shaft enclosures to those necessary for 
the purpose of the shaft. 

6.02 When a floor opening is used for communi-
cation between only two stories, as for 

example, a convenience stairway, the ·enclosure 
of the stairway in one story is considered ade
quate, provided, (1) the stairway is not a re
quired exit, (2) does not connect large equip
ment areas on the two floors, or (J) does not 
connect an equipment area with an area of haz
ardous occupancy. 

6.03 Interior stairways and ele~ator hoistways 
are enclosed by construction having a 

fire resistance rating of not less than two 
hours. 

6.04 Openings in stairway and elevator hoist-
ways are provided vtl th approved shaft 

doors labeled Class B. All such doors except 
manually operated elevator doors, are seli'
closing. 

6.0S Recommendations on the construction of 
interior stairways are outlined in B.S.P. 

Section HJ2.610, Stairway Planning and Con
struction. 

6.06 Cable openings where necessary in shaft 
enclosures are protected in accordance 

with B.S.P. Section HJ6.lhB, Cable Openings. 

6.07 Shafts used for light, ventilation, dumb-
waiters, conduit, etc., are enclosed by 

construction having a fire resistance rating of 
not less than two hours and the necessary open
ings require Class B labeled protection. 

6.08 Shafts which do not extend through the 
roof are enclosed at the top with con

struction having a fire resistance rating equal 
to that of the walls of the shaft, and where 

' 
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not extending to a floor are enclosed at the 
lowes_t point with floor construction of the 
same type as required for the lowest floor 
through which it passes. 

7. PARTITIONS 

7.01 Partitions used for the subdivision of 
fire sections of telephone buildings are 

important in safeguarding life and in restrict
ing the spread of fire throughout the building. 
By separating areas of different occupancy with 
adequate fire-resistive construction, telephone 
equipment can be protected from the more haz
ardous occupancies of the building. 

7.02 Telephone Equipment Areas are separated 
from other areas by partitions having a 

fire resistance rating of at least one hour. 
In equipment areas where future equipment space 
is used temporarily for non-equipment purposes, 
it is recommended that such temporary occupancy 
be separated from ~he equipment area by a par
tition having a fire resistance rating of one 
hour. Doorways in these partitions are pro
tected by self-closing Class C labeled fire 
doors. 

7.03 Mechanical Plant Equipment Areas, such as 
boiler rooms, elevator machine rooms, 

ventilating equipment rooms, etc., are enclosed 
by partitions having a fire resistance rating 
of one hour and doorways are protected by self
closing Class C labeled doors. 

7.04 Permanent Corridor and Room Partitions 
have a fire resistance rating of one hour 

and doorways are protected by self-closing 
Class C labeled doors. Partitions for private 
offices, quarters, conference rooms, etc., 
within a general office area not exceeding 
5000 square feet, are not required fire-resis
tive construction. 

7.05 Storage Areas for materials used in nor-
mal telephone operations are enclosed by 

partitions having a fire resistance rating of 
one hour and doorways are protected by Class C 
labeled doors. It is suggested that the stor
age of combustible materials in telephorte of
fice buildings be limited to the requirements 
for normal operation and that .the storage area 
be designed for those requirements. 

?.o6 The protection required for other storage 
of combustible materials and for all stor

age areas in loca-tions considered haZardous, is 
detennined for each specific location by the 
inspection department having jurisdiction. The 
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services of Marsh and McLennan are recommended 
in connection with the storage of combustible 
materials, in accordance with B.S.P. Sec-
tion H44.0l5, Fire and Safety Inspection and 
Advisory Services Rendered by Marsh and 
McLennan. 

7.07 Ventilation Louvers, Grills and other 
necessary openings in the above partitions 

are protected by approved automatic closing de
vices. Heat activated closing devices, however, 
do not necessarily provide protection against 
smoke hazard and it is considered advisable to 
liJnit the number of openings, particularly in 
partitions forming exit corridors. 

7.08 Cable Vaults are separated from the gen-
eral basement area by a partition having 

a fire resistance rating of not less than two 
hours, and doorways are protected by self-clos
ing Class B labeled fire doors. Where practi
cable, it is advisable to limit the openings in 
this partition to the required doors. The re
quirement for this partition is covered in B.S.P. 
Section HJ6.J.48, Cable Openings, 

7 .09 Transformers where necessarily installed 
within telephone buildings, are separated 

from other building areas by approved vault 
construction designed to protect building per
sonnel and to prevent mechanical or structural 
damage to the building and contents in the event 
of fire, escape of harmful gases or possible 
transformer explosion. The design requirements 
are based in general upon the type and capacity 
of the transformers, and the adequacy of the 
ventilation provided for heat and gas dissipa
tion and the release of pressures resulting 
from a possible explosion. 

7.10 Suggested procedures fbr the design of 
transformer vaults with consideration of 

the ventilation requirements and explosion haz
ard are outlined in B.S.P. Section HJ4.284, 
Ventilation-Basement Spaces. The recommenda
tion~ in this section pertain to the additional 
protection to be considered to prevent the spread 
of fire originating in transformer vaults. The 
specific provisions for safe installations of 
transformers of different types and capacities 
are recommended to conform to the requireme~ts 
of the National Electrical Code of the National 
Fire Protection Association. 

7 .11 In general, the walls and roofs of trans-
former vaults are of reinforced concrete 

or masonry having a fire resistance rating of 
not less than three hours. Floors are of con
crete not less than 4 inches thick. Building 
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walls and floors which meet these.requirements 
may serve for the floor, roof or one or more 
walls of the vault. 

7.12 In the event it is necessary to provide 
entrance to the vault from the building, 

the opening is protected by a t.ight fitting 
Class A labeled sell-closing fire door. How
ever, where added strength is indicated to re
duce the possibility of explosion pressures en
tering the basement, as for example where oil
insulated transformers are used, it is consid
ered advisable to provide a steel plate and 
angle door in metal frame firmly anchored in 
the wall. Doors are maintained locked and ac
cess to the vault is limited to qualified per
sonnel. For oil-insulated transformers, a door 
sill or curb is provided, 4 inches high or of 
sufficient height to confine within the vault 
the oil from the largest transformer. 

7.13 Itisdesirable wherever possible to avoid 
extending into or through vaults any pip

ing or duct systems not associated with the 
electrical installation. If unavoidable, how
ever, it is suggested that those sections or 
accessories requiring maintenance be located 
outside the vault. Arrangements are made where 
necessary to avoid possible trouble from con
densation, leaks and breaks. 

8. AIR DISTRIBUTION DUCTS 

8.01 These recommendations are for considera-
tion in the installation of air duct sys

tems employing mechanical means for the move
ment of air and used for ventilating, heating, 
or cooling telephone building areas. 

8.02 The protection of vertical extensions of 
duct through floors and of horizontal ex

tensions where fire-resistive qonstruction is 
pierced, is very important in the restriction 
of fire to a limited area. Automatic fan cut
off devices or alarms for the detection of fire 
are generally installed in air duct systems but 
the additional protective construction recom
mended in this section is necessary to prevent 
the comnrunication of fire between the building 
areas. 

8.0J Experience indicates that galvanized sheet 
steel with its higher melting point and 

strength is superior to aluminum as material 
for ducts and plenum chambers. It is recom
mended that steel be given preference to alumi
num for use in duet systems up to the fire damp
ers protecting the branch duct work. 
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8. 04 Where ducts pass through walls, floors or 
partitions, the space around the duct is 

sealed with rope asbestos, mineral wool or other 
non-combustible material to prevent the passage 
of flame or smoke. 

8.05 Supply and return ducts in vertical ex-
tension form flues which provide a natu

ral outlet for a fire to spread to other floors 
and the draft, either natural or mechanical, 
would increase the intensity of a fire. It is 
import'8Ilt, therefore, that such vertical ducts 
be enclosed by construction having a fire re
sistive rating of one hour. The protective 
constniction extends from the top of the floor 
slab to the underside of the slab above. Duct 
extensions within the ventilating equipment 
room, however, do not require the protective 
construction, provided there is no open flame 
equipment within the room. Approved fire damp
ers are provided at each direct outlet or inlet 
and in each branch duct at its junction with 
the main vertical duct where the duct system 
serves two or more stories. Dampers are not 
required at room openings of the branch duct. 

8.06 The passing of duct through fire walls is 
avoided wherever possible. Where ducts 

or the outlets from or inlets to them pass 
through fire walls they are provided with ap
proved, automatic fire doors on both sides of 
the wall through which they pass. 

8.07 Fire doors at openings through fire walls 
and fire dampers at enclosures or parti

tions where required, are so arranged that the 
disruption of the duct will not cause failure 
to protect the opening. 

8.08 An approved fire damper is provided on 
each opening where a duct passes through 

a required fire-resistive partition. Fire-re
sistive partitions required in telephone 
buildings are outlined in Paragraphs 7.01 
through 7.06 above. 

8.09 The passing of duct through cable vault 
walls is avoided wherever possible. Wbere 

ducts or the outlets from or inlets to them 
pass through the wall, the duct within the ca
ble vault is enclosed by constniction having a 
fire resistance rating of not less than two 
hours and each duct opening through the wall is 
provided with an approved fire damper. 

8.10 Duct extensions through storage area walls 
are not generally reconunended as they re

quire protective construction in accordance 
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with the exposure. Ducts passing through walls 
of storage areas housing nonnal amounts of com
bustible materials as outlined in Para-
graph 7. o5, are provided with approved fire 
dampers at each wall opening. In other stor
age areas as outlined in Paragraph 7.06, the 
duct work rd thin the storage is enclosed by 
protective construction having a fire resist
ance rating of not less than two hours and each 
duct operiing through the wall is provided ·with 
an approved fire damper. 

8.11 It is desirable that no portion of the 
basement space be connected to the recir

culatory system of any ventilating plant serv
ing stories above the basement. Suggested pro
cedures for ventilation of power rcoms, cable 
vaults and other basement areas, are outlined 
in B.S.P. Section H34.284, Ventilation-Basement 
Spllces. 

9. KITCHEN EXHAUST SYSTEMS 

9.0l For the ventilation of kitchen cooking 
equipment an independent system is re

quired, in no manner connected to any other 
ventilating system. The system is designed to 
lead as directly as possible to outside. 

SECTION H41. 230 
SECTION H54.345 

9.02 Vertical risers where necessarily located 
inside the building are enclosed in a shaft 

preferably con~tructed of masonry at least 
equivalent to four-inch hollow tile, extending 
from the first floor pierced and through the roof. 
Residue traps with provision for clean out are 
provided at the base of each vertical riser. 

9.03 Exhaust ducts are not extended through 
fire walls and dampers are not installed 

in any portion of the system. 

9.04 Openings in horizontal runs of duct for 
inspection or cleaning purposes are 

equipped with tight-fitting sliding or swinging 
doors and latches. 

9.05 Range or grease filters, if vsed, are of 
non-combustible construction designed for 

the specific purpose and so proportioned as not 
to decrease the air velocity in the duct below 
the 2000 feet per minute minimum operating ve
locity recormnended for kitchen exhaust systems. 

9.o6 It is suggested that periodic inspection 
be made to determine the amount of resi

due in hood, ducts, fans and related portions 
of the system, and cleaning should be undertaken 
whenever an inspection indicates the need. 

9.07 Recommendations pertaining to the design 
and construction of kitchen exhaust sys

tems are outlined in B.S.P. Section H42.120, 
Ventilation of Kitchen Cooking Equipment. 
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BELL SYSTEM PRACTICES 
Buildings 
Fire PrGtection 

SECTION H41. 260 
Issue 1, 10-1-33 

Standard 

CHIMNEYS, SMOKE-STACKS AND FLUES 

1. CHIMNEYS 

Construction 

1.01 Chimneys should be constructed of ap-
proved masonry or reinforced concrete 

not less than 8 inches thick. This thick
ness may be reduced to not less than 3-3/4 
inches for small buildings having ordinary 
stoves, ranges or furnaces. They should 
extend at least 3 feet above the highest 
point at which they come in contact with a 
roof of the building, and at least 2 feet 
higher than any ridge within 10 feet. 

1.02 Chimneys should be properly capped 
with terra cotta, stone. or other ap

proved incombustible, weatherproof material 
securely anchored. Chimneys should be 
wQollY supported on approved masonry or 
self-supporting fireproof construction. 

1.03 Clearances: Where chimneys pass 
through combustible floors or roofs 

or are enclosed by walls of combustible ma
terials, there should be at least 2 inches 
clearance between the face of the chimney 
and any combustible material; except behind 
fireplaces. where this clearance should be 
increased to at least 4 inches. The space 
between the chimney and the floors or joists 
at each floor should be firestopped with 
incombustible material to prevent the pas
sage of fire. 

1.04 Chimneys should not be corbeled more 
than 6 inches from a wall, nor should 

they be corbeled from a wall less than 12 
inches in thickness, unless the chimney 
projects e~uallY on each side of the wall. 

1.05 No change in the size or shape of a 
chimney, where the chimney passes 

through the roof should be made within a 
distance of 6 inches above or below the 
roof joists or rafters. 

1.06 All chimneys 
flue lining 

quirements of this 

~ 

should be 
conforming 

practice. 

lined wltll a 
to the re-

1.07 All heating apparatus or neat-produc-
ing appliances, except electric heat

ing appliances and certain gas appliances, 
as covered later, should be connected to a 
flue conforming to the requirements of this 
practice. 

1.08 No flue should have smoke-pipe con-
nections in more than one story of a 

building. Two or more smoke-pipes on one 
floor may be connected to the same flue and 
the venting of an automatic gas appliance 
into a flue serving other fuels is permissi
ble providing the gas appliance connection 

into such flue is made at a point not less 
than 12 inches above the connection for 
such other appliance. An automatic gas 
appliance is considere~ as one that is 
equipped with a safety pilot light, the ex
tinguishment of which will automatically 
shut off the supply of gas. 

Flue Linings 

1.09 Flue linings should be made of fire 
clay tile or other refractory clay 

tile to withstand, without softening or 
disintegrating. the temperatures to which 
they will be subjected. 

1.10 Clay Tile Flue Linings: Clay tile 
flue linings should not be less than 

5/8 inch thick. 

1.11 Flue linings should be built in sol-
idly as the chimney construction is 

carried up, carefully bedded one on the 
other in mortar with close-fitting joints 
left smooth on the inside. 

1.12 Cement mortar or cement lime mortar 
should be used in setting flue lin-

ings. 

1.13 Flue linings should start from a 
point not less than 8 inches below 

the intake. They should extend as nearly 
vertical as possible for the entire height 
of the chimney. Where possible, it is rec
o!llnended that flue linings be extended 4 
inches above the top or cap of the chimney. 

1.14 Clean-Outs: Clean-outs should be pro-
vided for all flues. They should be 

constructed the same as such flues and 
should be equipped with cast iron doors ar
ranged to remain tightly closed when not 
necessarily opened for cleaning. 

1.15 Size of Flues: Cross-sectional areas 
of smoke flues should be designed to 

accommodate all smoke-pipes or vents con
nected to such flues and should be propor
tioned to meet the conditions of tempera
tures within and without the flue. thick
ness of masonry, exposure. shape and ma
terial of flue. They should not be less 
than 70 square inches for warm air, hot 
water and low pressure steam heat appli
ances; and not less than 40 square inches 
for ordinary stoves. ranges and room heat
ers. 

2. METAL SMOKE STACKS 

Construction 

2.01 Metal smoke stacks.unless structural-
ly self-supporting, should be guyed 

securely or firmly anchored to. or other
wise supported by, .the building served 
thereby. 
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2.02 All metal work should be painted and 
clean-out openings should be provided 

at the base of every stack. 

Exterior Stacks 

2.03 Every such stack or part thereof 
erected on the exterior of a building 

should have a clearance from the wall of 
not less than 24 inches if the wall is of 
combustible construction, and not less than 
4 inches if it is of any other type of con
struction. 

2.04 No such stack should be nearer than 
24 inches in any direction from a 

wall opening, exit or fire-escape. 

2.05 When such stack is insulated on the 
exterior in some approved manner, the 

clearances prescribed may be reduced to two
thirds of those specified. 

Interior Stacks 

2.06 Every stack or part thereof erected 
within a building should be enclosed, 

above the story in which the .appliance 
served thereby is located, in walls of ap
proved masonry or fire partitions the equiv
alent of B inches of brick or 6 inches of 
two cell terra cotta. The masonry enclosure 
should extend up to and through the roof. 

Page 2 
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2.07 Height: Stacks should extend at least 
3 feet above the level of that part 

of the roof nearest the stack and at least 
2 feet higher than any ridge within 10 
feet. 

3. GAS APPLIANCES 

3.01 Gas appliances (except domestic gas 
ranges} requiring a hood or using in 

excess of 50,000 B.T.U.'s per hour should 
be connected to a flue or stack constructed 
as required by this practice. 

3.02 Automatically controlled gas appli-
ances using more than 5,000 B.T.U. 1s 

per hour and also automatically controlled 
appliances using less than 5,000 B.T.U. 1 s 
per hour which are not equipped with an ef
fective device for shutting off the gas 
supply in the event that the constantly 
burning flame or pilot flame is extinguished 
should have flues. Appliances installed in 
the same room which have an aggregate de
mand at normal rating as great as 30 B.T.U. 
per hour per cubic foot of room content 
should have flues. 

4. INCINERATORS 

4.01 Chimneys or smoke stacks for inciner-
ators require special treatment and 

reference should be made to the practice 
covering this equipment for the informa
tion. 
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BELL SYSTEM PRACTICES 
Buildings 
Fire Protection 

SECTION 114l.260 
Issue 2, January, 1953 

AT&:TCo Standard 

CHIMNEYS, SMOKESTACKS, FLUES AND VENTS 

1. GENERAL 

1.01 1his section outlines suggested standards 
of construction for protection from the 

hazards involved in the removal of the products 
of combustion from heatiilg appliances used in 
telephone buildings. 

1.02 This issue includes a general revision of 
the practice to confonn to present recom

mendations, and suggests protective measures 
for additional types of heating appliances. 
Marginal arrows, indicating changes in the 
text, are omitted in this issue because of the 
general revision of the text. 

1.0) 1.be suggested standards are based in gen
eral on the following: 

(a) National Fire Codes, Volume I - Flammable 
Liquids, Gases, Chemicals and Explosives. 

(b) National Fire Codes, Volume III - Build
ing Construction and Equipment. 

(c) National Building Code, recommended by 
The National Board of Fire Underwriters. 

(d) Standard of the National Board of Fire 
Underwriters for the Installation of Gas 

Piping and Gas Appliances in Buildings as rec
ommended by the National Fire Protection As
sociation - N.B.F.U. Pamphlet No. 54 (1950). 

The National Fire Codes are obtainable from the 
National Fire Protection Association, 60 Battery 
March Street, Boston, Massachusetts. Copies of 
the National Building Code andN.B.F.U. Pamphlet 
No. 54 may be had on application to the offices 
of the National Board of Fire Underwriters, 
85 John Street, New York City. 

1.04 In addition to the provision of adequate 
flues or vents, it is important that the 

installation of each type of heater is in ac
cordance with approved practices. Heating de
vices should be suitable for the particular in
stallation and the installation should be made 
in accordance with the manufacturer's instruc
tions and conditions of safe operation of which 
there is acceptable evidence, such as labeling 
or listing by Underwriters' Laboratories, In
corporated, or the American Gas Association 
Testing Laboratories. 

1.05 The recommended construction outlined in 
this section, unless ot.herwise stated, is 

for the removal, by natural draft, of the prod
ucts of combustion from heating apparatus and 

heat producing appliances normally used in tele
phone buildings, and which do not develop tem
peratures in excess of 6oo degrees Fahrenheit. 

l.o6 Reconnnendations pertaining to clearances 
to combustible materials and construction 

in connection with the installation of heating 
equipment are outlined inB.S.P. Section H42.110, 
Heating Equipment -Fire Protection. Clearances 
in connection with the installation of gas ap
pliances and accessories are reconnnended to 
conform to the standard of the National Board 
of Fire Underwriters for the Installation of Gas 
Piping and Gas Appliances in Buildings. 

1.07 Where local or state regulations exceed 
the standards suggested in this practice, 

the legislated measures are applicable. 

2. DEFINITIONS 

2.01 '!he various devices and their functions 
in the removal of products of combustion 

are as follows: 

(a) Flue or Vent: A conduit or passageway, 
vertical or nearly so, for removing prod

ucts of combustion from solid, liquid or gas 
fuel. 

(b} Chimney: A ve~tical masonry or rein
forced concrete shaft containing one or 

more flues or vent. 

(c) Smoke Pipe: A pipe of breeching connect
ing a heating appliance with the flue or 

vent. 

(d) Gas Vent: A flue for removing products 
of combustion from gas appliances, but 

not suitable for other fuels. 

2.02 With consideration of the requirements 
for venting the heating devices, flues or 

vents are identified by the protection afforded 
in their construction, as follows: 

(a) Type A Flue! A chimney or metal smoke
stack. 

(b) Type B Gas Vent: Approved vent piping 
for use with approved gas appliances not 

required to be vented to Type A flues. 

(c) Type C Gas Vent: Vent piping of approved 
material and used for venting certain types 

of gas appliances directly to the outer air. 
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3. TYPE A FLUES 

Chimneys 

J.01 Chimneys are constructed of approved sol-
id masonry units or reinforced concrete 

and are wholly supported on masonry or self
supporting fireproof construction. The chimney 
walls are not less than 8 inches thick except 
that walls of rubble stone masonry are not less 
than 12 inches thick. In community dial offi
ces and buildings of similar heating require
ments the chimney walls have a thickness of not 
less than 4 inches. Where 4-inch chimney walls 
are used, however, it is important that the in
stallation is made- in a manner to reduce the 
movement of air through tbe flue walls. The 
brick should be carefully bedded on full mortar 
joints, and the area between the flue lining 
and the walls of the chimney filled with mortar. 

J.02 Chimneys are extended at least 3 feet 
above the highest point where theY pass 

through the roof of the building, at least 
2 feet higher than any ridge within 10 feet, 
and are properly capped vTith brick, terra 
cotta, stone, concrete or other approved non
combustible ·weatherproof material. 

3.03 Changes in the size or shape of a chimney 
where it passes through the roof are not 

recommended to be made within a distance of 6 
inches above orbelow the roof joists or rafters. 

3.04 Corbeling, where necessary, is limited to 
walls not less than 12 inches thick un

less it projects equally on each side of the 
wall. The projection from the face of the wall 
is limited to 6 inches and one course of brick 
for each inch of projection. 

3.05 Chimneys are constructed with flue lin-
ings of fire clay or other refractory 

clay which will withstand the action of flue 
gases and resist without softening or cracking, 
the temperatures to which they will be subjected, 
but not less than 2000° Fahrenheit. In taller 
buildings where considered desirable, cast iron 
piping of approved quality, form and construc
tion is used for flue lining. 

3.06 Flue linings are installed ahead of the 
construction of the chimney as it is car

ried up, carefully bedded one on the other in 
approved or fire clay mortar with close fitting 
joints left smooth on the inside. Filling the 
area between the flue lining and the chimney 
walls with mortar tends to reduce the movement 
of air through the walls of the flue. 
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J.07 Flue linings are installed from a point 
not less than 8 inches below the intake 

and extend, as nearly vertically as possible, 
for the entire height of and 4 inches above the 
top or cap of the chimney. 

J.08 Required clay flue linings are not less 
than 5/8 of an inch thick for the smaller 

flues, increasing in thickness for the larger 
ones. The cross-sectional area is not less 
than the aggregate areas of the vents of the 
appliances connected to them. 

3.09 Smoke pipe or breeching connections to 
flues are limited to one story of a build

ing, unless provision is made for effectively 
closing the connection when their use is dis
continued temporarily, and completely closing 
them with masonry when discontinued permanently. 
Smoke pipe runs are short, well fitted and sup
ported, and where practicable, are sloped up
ward toward the flue connection. 

3.10 Two or more smoke pipes are not joined 
for a single flue Connection, unless the 

smoke pipes and flue are of sufficie~t size to 
serve all of the appliances so connected. 

J.11 Cleanouts for flues are equipped with 
cast iron doors and frames arranged to 

remain tightly closed when not in use. 

3.12 Whenever the construction of a new build-
ing or building addition involves the 

vertical extension of a wall along or within 
3 feet of a lot line and above the top of a 
chimney or smoke flue or an adjacent building, 
all chimneys and smoke flues within 10 feet of 
the new construction are extended to conform to 
the requirements of their use. 

Metal Smokestacks 

3.13 'Ihe requirements for venting the heating 
apparatus and appliances in telephone 

buildings do not generally warrant the use of 
smokestacks. For reasons of maintenance and 
appearance exterior stacks are not considered 
desirable, and the cost and space requirements 
for wall enclosure limit the economical use of 
interior stacks to one-story buildings. The 
suggested standards for their construction and 
use are included in this section for considera
tion of existing installations, and for new 
construction where the flue requirements can 
not be met by standard chimneys. 

3.14 Metal smokestacks are of adequate thick-
ness, properly riveted or welded and, un

less structurally self-supporting, are guyed 
securely, or firmly anchored to or otherwise 
supported by the building served. 
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3.15 All metal work is painted or galvanized 
and the stacks are extended to a height 

of not less than 10 feet above the highest point 
of any roof within 2$ feet. Cleanout openings 
are provided at the base of each stack. 

3.16 Metal smokestacks need no protection 
against lightning other than that af

forded by their construction, except that they 
are properly grounded. If the fotllldation does 
not provide ample electrical connection with 
the earth, ground connections are made in the 
manner generally prescribed for buildings. 
Metal guy wires and cables are grotlllded at 
their lower ends .• 

3.17 Exterior Stacks should have a clearance 
of not less than: 4 inches from non-com

bustible walls; 24 inches from walls of a frame 
building; or 24 inches in any direction from 
any wall opening, fire escape or other exit fa
cility, unless the stack is insulated in an ap
proved manner, in which case the clearance 
herein prescribed may be reduced one third. 

3.18 Interior Stacks, except in a one-story 
building, are enclosed.above the story in 

which the heating apparatus or appliance is lo
cated, in walls of non-combustible construction 
having a fire resistance rating of not less 
than one hour. Space is provided between the 
stack and enclosing walls for accessibility for 
examiqation and·repair, and wall openings are 
limited to the requirements for inspection 
purposes. 

3.19 A stack is protected in passing through a 
roof constructed of combustible materials 

by a galvanized iron ventilating thimble ex
tending not less than 9 inches below and 9 inches 
above the roof construction. The thimbles are 
of sufficient size to provide a clearance on 
all sides of the stack of not less than 
6 inches. 

4. TYPE B GAS VENTS 

4.01 Type B'gas vents are made up of approved 
vent piping of non-combustible, corrosion

resistant piping material of adequate strength 
and heat insulating value, with tight joints of 
approved type. 

u.02 They are installed with a clearance of 
not less than one inch to combustible ma

terial or construction, provided that for vents 
of floor furnaces the clearance is not less 
than 3 inches for a distance of not less than 
3 feet from the outlet of the draft hood. Pro
vision is made to prevent mechanical injury to 
Type B gas vents where they are extended through 
walls, floors or roofs. 

SECTION H41.260 

5. TYPE C GAS VENTS 

5.01 Type C gas vents are made up of sheet 
copper piping of not less than 24 u. S. 

gauge or of galvanized iron of not less than 
20 U. S. gauge or of other approved corrosion
resistant material. 

5.02 The vent piping is used in runs directly 
from the space in which the appliance is 

located to the outer air and is not extended 
through any combustible walls or partitions un
less 'it is guarded at the point of passage by 
ventilated metal thimbles of sizes approved for 
use with the appliance. 

s.03 The requirements for Type c gas vents ap
ply to all gas appliance vent piping 

other than approved Type B vents. 

6. SOLID AND. LIQUID FUEL BURNING APPLIANCES 

6.01 Boilers and Furnaces associated with warm 
air, hot ~~ter and low pressure steam 

heating systems are generally vented into chim
neys as outlined in Part 3. 

6.02 Stoves and Cooking Ranges burning solid 
or liquid fuel also require Type A flues. 

6.03 Incinerators of approved domestic or port-
able type, or having a horizontal grate 

area not exceeding 9 square feet, are vented to 
Type A flues when installed in accordance with 
accepted conditions of safe operation. Incin
erators of the non-fuel fired stationary type 
used in some telephone buildings, require a 
flue lining of fire brick not less than 4-1/2 
inches thick laid on the 4-1/2-inch bed in fire
clay mortar and extended the full height of the 
flue. All flues for non-fuel fired incinerators 
are terminated in substantially constructed 
spark arresters. Spark arresters of heavy wire 
netting of not more than J/4-inch mesh are gen
erally satisfactory, particularly 1-lhere wire of 
chrome nickel alloy or high chrome. content nick
el steel is used. Expansion chambers or hood 
type spark arresters may be considered where 
combustible surroundings warrant their use. 

6.04 Internal Combustion Engine Exhausts are 
not recommended to be vented into the low 

heat appliance flues as covered in this section. 
Suggested methods of exhaust piping are out
lined in B.S.P. H42.210, Internal Combustion 
Engines. 

7. GAS BURNING APPLIANCES 

7.01 It is considered advisable to provide 
flue connections for all gas appliances 

except industrial appliances of such size and 
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character that the absence of a connection does 
not constitute a hazard to the occupants of the 
building. 

7.02 Vent piping from a gas appliance is not 
recommended to be interconnected with an

other vent pipe, smoke pipe, or flue, Wlless 
the gas appliance is equipped with an automatic 
device to prevent the escape of unburned gas at 
the main burner or burners, and the individual 
vents joined by a Y fitting located as close as 
practicable to the chimney or flue. 

7.03 Chimneys or flues installed for the use 
of gas appliances but which are not suit

able for solid or liquid fuels, are recommended 
to be plainly labeled where the vent pipe en
ters the chimney or flue to prevent their use 
for appliances burning solid or liquid fuels. 

7.04 Every flue connected appliance except an 
incinerator, unless its construction 

serves the same purpose, is equipped with a 
draft hood designed to (1) insure the ready es
cape of the products of combustion in the event 
of no draft, back draft, or stoppage beyond the 
draft hood; (2) prevent a back draft from en
tering the appliance; and (3) neutralize the 
effect of stack action of the chimney flue upon 
the operation of the appliance. 

7 .05 &nall Gas Appliances and heaters which 
may be installed without vents include: 

(a) Domestic appliances with input rating of 
less than 50,000 British thermal units 

per hour. 

(b) Domestic gas ranges. 

(c) Automatic instantaneous water heaters of 
the single faucet type. 

(d) Automatically controlled appliances 
equipped with automatic device to prevent 

escape of unburned gas at the main burner and 
having an input rating less than 5>000 
British themal units per hour. Automatically 
controlled appliances are equipped to turn 
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the gas supply on or off automatically in ac
cordance with the demand for heat, but do not 
include appliances equipped with controls 
governing the supply of gas to the main 
burner or burners which can not automatically 
reduce the gas supply below JO per cent of 
the input rating. 

7.o6 ~ A Flues are used for venting gas 
burning appliances which (1) may readily 

be converted to the use of solid or liquid fuel; 
(2) gas fired incinerators; and (3) other ap
pliances which produce flue gas temperatures in 
excess of 550 degrees Fahrenheit at the outlet 
of the dra£t hood when burning gas at the manu
facturer's input rating. Gas fired boilers and 
furnaces and water heater units are generally 
vented to standard chimneys as outlined in 
Part ). 

7.07 Type B Gas Vents may be accepted in lieu 
of a connection to a standard chimney 

'When: 

(a) Local conditions id.th respect to gas sup
ply are such that a change to solid or 

liquid fuel in the particular appliance is 
unlikely. 

(b) Arrangements can be made so that the en
forcing authority is notified of the 

change to gas or other fuel so that the re
quirements of a chimney can be enforced. 

7.08 In general, Type B vents are used with 
gas appliances which burn gas at the manu

facturer1 s input rating without producing flue 
gas t-emperatures in excess of 550 degrees Fahr
enheit at the outlet of the draft head of the 
appliance. 

7.09 Domestic and other gas burning appliances 
are labeled by the American Gas Associa

tion Laboratory, indicating that they have been 
tested and found to be·reliable and safe for 
operation ·with Type B gas vents. 

7.10 '.IYJ?e C Gas Vents are used for the venting 
of gas appliances which do not require 

Type A flues or Type B gas vents. 

• 

• 
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BELL SYSTEM PRACTICES 
Buildings 
Fire Protection 

SECTION H41,510 
Issue B, 8-1-34 

N,W,B.Tel.Co. 
MINN. AREA 

CABLE VAULTS, DUCTS, SLOTS AND HOLES 

1. GENERAL 

1.01 This practice outlines the gen-
eral procedure to be followed in 

order to protect against the hazards 
which would result from passage of 
fire, smoke or inflammable gases thru 
the walls, floors or partitions of 
telephone buildings and especially the 
cable entrance vaults therein. 

2, CONSTRUCTION 

2,01 Underground cable ducts enter-
ing the cable vault should be 

caulked and sealed as specified in 
Bell System Practices - Outside Plant 
Construction and Maintenance. 

2,02 Cable openings thru floors, walls 
or partitions, other than under

ground cable ducts, shall be construc
ted and protected as specified in Sec
tion H36,148 of these practices enti
tled "Cable Openings," 

~' INSP~NS 

3.01 In the course of his daily rou-
tine observations of conditions 

at the building the Wire Chief or per
son in charge should observe and see 
to it that the covers and mineral wool 
packing provided for cable openings 
are properly in place excepting only 
during intervals while installers are 
working in such cable openings; covers 
should be restored at the end of the 
working day in all oases, 
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BELL SYSTEM PRACTICES 
Buildings 
Fire Protection 

SECTION H42, 110 
SECTION H51.J75 

Issue 2, August, 1954 
AT&TCo Standard 

HEATIJJG EQUIPMENT 

FIRE PROTECTION 

1. GENERAL 

1.01 This section covers practices recommended 
for the safe installation of aopliances 

used exclusively for the heating of buildings. 
The following recommendations are based on nro
visions of the Building Code Recommended by the 
National Board of Fire Underwriters, 1949 Edi- 4-
tion. For further details, reference should be 
made to Article XI of the above Code. Where ..-
local or state regulations require higher de
grees of protection than those covered in this 
practice, the local or state regulations should 
be followed. 

1.02 This section is reissued to refer to the 
latest edition of the "National Building 

Code 11 as recommended by the National Board of 
Fire Underwriters and other ~ell System Prac
tices relating to the same general subject. 
For operation and maintenance application, the 
section is dually numbered with this issue and 
the same issue is assigned for uniformity. 
Arrows are used to indicate changes throughout 
the text. 

1.03 Heating plants for buildings, except in 
small structures such as connnunity dial 

offices, are usually located in fire resistive 
rooms as covered in double numbered section 
BSP H41.2JO, H54.J45. 

1.04 The construction of chimneys, smokestacks, 
and flues is covered by BSP Section 

HUl.260. Periodic cleaning of flues helps to 
orevent fires. 

l.OS Gas, oil, and coal fired plants should be 
installed and maintained in accordance 

with current standards of the National Board of 
Fire Underwriters. Periodic inspection of safety 
devices should be made to insure that they func
tion properly to prevent the possibility of 
creating fires. 

l.o6 The danger of fires originating in coal 

2. HEATING FURNACES AND BOILERS DEFINED 

2.01 Heating furnaces and boilers are intended 
to include floor mounted direct fired 

warm air furnaces, hot water boilers and low 
pressure steam boilers used for the heating of 
buildings. 

3, FURNACES AND BOILERS BURNING OIL 

3.01 Mounting: Furnaces and boilers burning 
oil should, where possible, be mounted on 

floors of fireproof construction having incom
bustible flooring or surface finish. Where it 
is not possible to mount furnaces or boilers 
on other than wood joist floors or other com
bustible construction, the floor under the ap
pliance should be protected by· two courses of 
4-inch hollow clay tile laid at right angles 
with cells matched so as to preserve free cir
culation of air through each tile course. The 
entire tile base should extend at least 12 inches 
beyond the appliance on all sides and be covered 
with 3/16-inch thick metal plate. 

J.02 Clearances: The clear distance from the 
appliance to woodwork or other combusti

ble material whether plastered or unplastered 
should be not less than 18 inches above, at 
sides and rear, and 48 inches at front. Where 
it is not possible to obtain the above minimum 
clearances all exposed combustible surfaces 
should be protected with 28-gauge sheet metal 
set one inch clear of the protected surface with 
incombustible spacers. In no case should the 
clearances be reduced to less than 9 inches 
above, 6 inches at sides and rear and 48 inches 
in front. All protection should extend beyond 
the appliance not less than 18 inches, both 
vertically and laterally. 

3.03 Installation: The installation should be 
made in accordance with the provisions 

contained in 11Regulations of the National Board 
of Fire Underwriters for the Installation of 
Oil Burning Equipments," current edition. 

4. FURNACES AND BOILERS BURNING COAL 

4.01 Furnaces and boilers burning coal should 

bins will be slight if the precautions 
described in double numbered BSP Section HJ4. 284, 
HSl.353 are followed. Coal fires should be 
combated as described in P.O.L. 1055. 

.._J have the same mounting and clearances as 
described for appliances burning oil, except 

Copyright, 1954, by American Telephone and Telegraph Company 
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SECTION Hh2. no 
SECTION H51.375 

where mounting is on a combustible floor 
1/L.-inch asbestos mill board covered with 
24-gauge sheet metal should.be placed to cover 
the floor area not less than 18 inches beyond 
the front of the appliance or the side where 
ashes are removed. 

5. FURNACES AND BOILERS BURNING GAS 

5.01 Furnaces and boilers burning gas should 
have the same mounting and clearances as 

described for appliances burning oil. 

6. STOVES 

6.01 Mounting: Stoves for heating purposes) 
where placed on combustible floors, should 

be mounted on iron legs providing an open space 
of not less than L. inches below the bottom of 
the stove. The floor should be protected with 
24-gauge sheet metal extending at least 6 inches 
beyond the appliance on sides and rear, and 
18 inches at the front. 

6.02 Clearance: Stoves should be installed to 
provide a minimum clearance of 24 inches 

to combustible surfaces whether plastered or 
unplastered, unless protected with a 28-gauge 
sheet metal shield set one inch clear of the 
protected surface with incombustible spacers. 
With this protection the clearance may be reduced 
to not less than 12 inches. Metal shielding 
should extend from the floor to 18 inches above 
and 12 inches beyond sides of the stove. 

7. GAS-STEAM RADIATORS AND PORTABLE HEATERS 

?.01 General: Gas-steam radiators equipped 
with pilot lights should be so located as 

to avoid the possibility of the pilot flame be
ing extinguished by air currents. They should 
be connected to the gas supply with rigid pip
ing. Portable heaters such as oil stoves should 
be located ·v1here they will not be subject to 
accidental overturning, and they should not be 
filled while lighted. 

8. SMOKE PIPES 

8.01 Smoke pipes should be connected with smoke 
flues as described in Bell System Prac

tice H41.260 - Chimneys, Smokestacks and Flues. 
Two or more smoke pipes may be joined for a 
single flue connection, including junctions of 
smoke pipes from oil burning appliances with 
those from appliances burning solid fuel, pro
vided the several smoke pipes are constructed 
to comply with the severest requirements for 
any one of those connected. Connections of 
vents from appliances burning gas to chimney 
flues are covered in Section Hhl.260 of these 
practices. 

Page 2 

8.02 Smoke pipes should not pass through a 
floor, roof or exterior wall unless such 

floor, roof or uall is of fireproof construction. 

8.0J Passing Through Partitions: Smoke pipes 
from heating furnaces or boilers should 

not pass through combustible partitions. Where 
nec"'essary, smoke pipes from ordinary stoves may 
do so if they are guarded by double metal ven
tilated thimbles not less than 12 inches larger 
in diameter than the pipe, or by steel or tile 
sleeves built into brickwork o~ other approved 
fireproof materials extending not less than 
8 inches beyond all sides of the sleeve. 

8.04 Clearancesfor Smoke Pipes: The clear 
distance between a smoke pipe or metal 

breeching and combustible material, including 
plaster on a combustible base should be not 
less than 18 inches. This clear distance may 
be reduced to not less than 9 inches if the 
combustible material or construction is pro
tected by sheet metal no thinner than 28 gauge 
placed one inch from the combustible surface 
and extending full length of the smoke pipe and 
not less than 12 inches beyond it on both sides. 

9. WARM AIR DUCTS 

r+--9.01 Installation: Warm air heating ducts 
should be installed in accordance with 

Standards of the National Board of Fire Under
writers Pamphlet No. 90. 

L.+9.02 Protection: Warm air ducts extending 
from the furnace to vertical wall ducts 

should, for their initial 6 feet of horizontal 
run, be placed not less than 18 inches from 
woodwork. This clearance may be reduced to 
9 inches i.f the woodwork is protected with 
28-gauge sheet metal placed one inch from its 
surface and extending 12 inches beyond the 
duct on both sides. Elsewhere the horizontal 
warm air ducts should be placed not less than 
one inch from woodwork unless such woodwork 
is covered with asbestos paper overlaid with 
sheet metal. 

.... 9.03 Ducts and duct fittings and connections 
installed in combustible partitions, l<Ialls 

or concealed ceiling spaces should be covered 
with at least one thickness of asbestos paper 
v-1eighing not less than 12 pounds per 100 square 
feet. An air space of not less than 5/16 inch 
should be provided on all sides of such ducts. 

..... 9.04 No warm air duct should be placed in a 
partition, wall or other enclosure of 

combustible construction unless it is at least 
6 feet distant in a horizontal direction from 
the nearest surface of the furnace. 

t 
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10. WARM AIR SUPPLY REGISTERS 

10. 01 Setting: Where registers are olaced in 
floors or walls of combustible construc

tion the register boxes should be covered with 
12-pound asbestos paper and a clear space of at 
least 5/16 inch maintained between the sides of 
the box and the combustible material. 

10.02 Register Over Furnace: When a register 
is placed in a floor of combustible con

struction over the furnace, the register box 
should be constructed with double sides spaced 
L. inches apart, except where the wann air pas
sage is entirely surrounded by a cold air 
return passage. 

10.03 Fixed Register: Each warm air furnace 
system should have at least one register 

installed without valves or louvers. 

11. STEAM AND HOT WATER HEATING PIPES 

11.01 Protection: Where steam or hot water 
heating pipes pass through combustible 

floors, partitions or other combustible con
struction, an open space of at least one inch 

SECTION H42 .110 
SECTION H51. 37 5 

should be provided at all sides of the pipe. 
This space should be closed at ends with metal 
collars or escutcheons. Steam and hot water 
heating pipes should be kept not less than one 
inch from any combustible construction except 
where they are covered with at least one inch 
of approved insulation. 

11.02 Wood casings or enclosures for steam or 
hot water heating pipes, or wood covers 

for wall recesses in which such pipes are placed 
should be lined with sheet metal. 

11.03 Pipe Coverings: Coverings used on all 
steam or hot water heating pipes should 

be of incombustible material. 

12. ASH PITS 

12.01 Pits or receptacles for the storage of 
ashes should be of brick, iron or other 

incombustible material. The walls of such pits 
should be of approved masonry not less than 
8 inches thick. The floor, and the roof if 
covered, should be of fireproof construction. 
If the ash pit is not covered, the ceiling of 
the room in which it is located should be of 
fireproof construction. 
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BELL SYSTEM PRACTICES 
Buildings 
Fire Protection 

ADDENDUM H42,ll0 
Issue A, 5-l,·34 

N.W.B,TEL.CO. 
MINN. AREA 

HEATING EQUIPMENT 

1i, STOVES 

5.05 Stoves on combustible floors 
shall have iron stove legs at 

least 4" high which shall rest on a 
sheet of heavy galvanized iron on the 
floor extending 1 1 -611 in front of the 
stove and at least 8" on each side of 
it. Where appearance is important, a 
standard •stove board" such as can be 
obtained from a hardware or stove 
dealsr may be used instead of the gal
vanized iron. 

4. HOT PLATES 

4.01 Wooden table or bench tops sup-
porting hot plates (gas, oil, or 

electric) shall be covered with 1/411 

asbestos faced with sheet metal not 
thinner than #24 gauge. 

4.02 Shelves for supporting hot 
plates shall be of asbestos 

"transite,• slate, metal, or other ap
proved incombustible material,on stur
dy metal brackets securely attached to 
the wall, 

4.05 Walls or partitions of combusti
ble material such as wood or 

wood lath and plaster on studding 

shall be protected where a hot plate 
or oil stove or gas stove is within 1 1 

-6" of them. Such protection consists 
of a sheet of asbestos transite 1/4" 
thick, or sheet metal not thinner than 
#24 gauge vii th 5/1611 of asbestos next 
to the wall. Protection shall extend 
at least 1 1 611 each side of and above 
the burner. 

6. PROTECTION - WALLS - WOODWORK 

6.02 Steam or hot water pipes where 
passing through a combustible 

floor or partition shall be protected 
by a sheet metal sleeve with a close 
fitting collar at the floor line or on 
one side of the partition, so made as 
to insure clearance not less than l" 
between pipe and combustible material. 

6.04 Stove pipes or smoke pipes shall 
be at least 1811 from any unpro

tectod v10od or other combustible mate
rial, and shalJ. be at least three feet 
below any 1.Ulprotected combustible 
ceiling or joist. These clearances 
may be reduced by one-half if protec
tion is provided by 1/211 asbestos cov
ered by #24 gauge sheet metal extend
ing at least 1811 each side of smoke 
pipe. 
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BELL SYSTEM PRACTICES 
Buildings 
Fire Protection 

SECT I ON H42.140 
Issue 1, 10-1-33 

Standard 

SOLDERING E~UlPMENT AND WAX POTS 

1. GAS SOLDERING FURNACES 

1.01 Gas soldering furnaces should be 
mounted on iron shelves or other non

combustible supports firmly secured to the 
building structure, providing a clear air 
space of at least 1 inch between the furnace 
~nd the nearest surface of the structure. 
All combustible material within· 18 inches 
'of such furnace should be suitably protect
ed. Furnaces should be connected to the 
gas supply by rigid pipes. Temporary in
stallations employing flexible tubing should 
not be used. 

1.02 A shut-off valve should be located in 
the supply line to each furnace. This 

valve should be near the furnace and should 
be in addition to the regular shut-off pro
vided with the furnace. 

2. ELECTRIC SOLDERING COPPERS 

2.01 Where electric soldering coppers are 
used suitable stationary Or portable 

holders should be made available to provide 
a rest for the coppers in order to minimize 
the possibility of leaving them where they 
might become a fire hazard. 

3. OPEN FLAME TORCHES 

3.01 Gasoline, kerosene or alcohol torches 
far heating soldering coppers or for 

other uses in telephone buildings should 
not be employed. For small jobs where other 
heating methods are not available solidified 
alcohol in small cans may be used. 

3.02 Where an open flame torch is required 
for sweating operations, such as con

necting power lugs, it is recommended that 
small portable outfits having tanks filled 
with acetone-moistened porous materials-un
der pressure be used. These outfits are of 
such a nature as to prevent any hazardous 
diss.ociation of the gas from shocks, heat, 
electric sparks or other causes. 

3.03 Torches should not be operated in 
switchboard sections pr near combus-

tible material. Where used near telephone 
equipment an extinguisher should be made 
available for instant use. It is desirable 
also to cover adjacent wire and other 
equipment with a flexible asbestos sheet 
and to take any precautions as may be 
necessary to catch sparks or molten metal 
drippings. 

3.04 In certain cases of battery repairs 
it may be necessary to- employ larger 

open flame devices but these should be used 
as infrequently as practicable and the 
equipment should not be stored in the 
building. 

4. HEATING IMPREGNATING CCMPOUND AND SOLDER 

4.01 Paraffin, impregnating compound and 
solder should preferably be heated 

in electric wax and solder pots. If such 
equipment is not available the material may 
be heated by means of a kerosene furnace 
located as follows: 

(a) Where practicable the furnace .should 
be operated outside of the building 

and the heated material carried inside 
for use. 

(b) In the event that a satisfactory 
place outside the building is not 

available or where difficulty would be 
experienced in carrying the heated 
material to the job, the heating may 
be done in a boiler room or other 
designated place where there is a 
minimum possibility of the lighted 
furnace becoming a fire hazard. 

4.02 When paraffin or other impregnating 
compounds are heated inside a build

ing, the heating device should not be lo
cated in switch or apparatus rooms. Also, 
the heating device should be located so as 
to insure that any fumes generated during 
heating do not enter switch or apparatus 
rooms through doors, cable slots~ sleeves, 
etc., as these fumes, if in sufficient quan
tity, may have a detrimental effect on the 
functioning of the central office apparatus. 

Copyri6ht, 1933, by American Telephone and Tele6raph Company 
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BELL SYSTEM PRACTICF.S 
Buildings 
Fire Protection 

ADDENDIJ1l H42,l40 
Issue A, 5-l-34 

N.W.B,TEL,CO, 
MINN. AREA 

SOLDERING EQUIPMENT AND WAX POTS 

2. ELECTRIC SOLDERING COPPE$l.S 

2,02 Electric soldering coppers shall 
be disconnected when not in use •. 

2,05 Frayed cords or cords having 
broken insulation shall be re

paired or replaced at once, 

2,04 An electric soldering copper mey 
break down internally in such a 

way that the metal parts of the tool 
become crossed with the heating cir
cuit. This condition is indicated by 
arcing when the metal of the tool 
comes in contact with circuits or 
grounded frames, In such cases, the 
tool shall be taken out of service at 
once. 

2.05 All cords for electric soldering 
coppers shall be equipped with 

two-part extension plugs iD good or
der. It is intended that these plugs 
shall automatically break the circuit 
if the cord is subjected to any sudden 
or excessive strain. 

5. OPEN FLAME TORCHES 

5.05 The restrictions on the use of 
such torches apply to everyone 

including telephone cable splicers and 
installers and to contractors employed 
on plumbing, heating, electrical wir
ing, or any other work. 

4. HEATING IMPREGNATING COMPOUND 
AND SOLDER 

4.05 Note that tho restrictions apply 
to everyone, including cable 

splicers, installers and outside con
tractors. 
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BELL SYSTEM PRACTICES 
Buildings 
Fire Protection 

SECTION !142. 210 
Issue 4, September, 1953 

AT&TCo Standard 

INTERNAL COMBUSTION ENGINES 

1. GENERAL 

1.01 This section outlines suggested fire pre-
ventive and protective measures and cer

tain recommendations with regard to blast and ·+
service protection for consideration in connec- + 
tion with the installation and operation of 
internal combustion engines employing gasoline,.+ 
kerosene, diesel oil or gas. 

l.02 For the purpose of this section, a criti-., 
cal location as referred to herein is de

fined as an area designated as a critic al tar
get area by the Federal Civil Defense Adminis
tration, offices serving important mili.tary or 
Atomic Energy installations, and/or regions 
subject to earthquakes. 

1.0) This practice is revised and reissued to: 

(a) Recommend certain safety considerations 
in connection with the location of en

gines and associated equipment. 

(b) Indicate changes in materials recommended 
for piping for diesel oil. 

(c) Recommend limiting connecting diesel en
gine exhaust pipes to flues, chimneys or 

stacks to multistory buildings. 

(d) Recoll!llend special anchorage of tanks in 
engine rooms and basements in critical 

locations. 

(e) Recommend consideration of special an
chorage of engines in accordance with 

Section AA61Jl.Oo6 of Bell System Practices 
for installations in critical locations. 

(f) Recommend for buildings in critical loca-
tions the location of the engines in such 

buildings, to the extent practicable, to min
:!m:i.ze damage' from blast effects and to pro
vide reasonable safety to the attending per
sonnel from blast and nuclear radiation 
hazards. 

(g) Recommend the engine cooling system be 
independent of public water supply in 

designated target areas. 

(h) Recommend consideration of the provision 
of i'Uel tanks of sufficient capacity to 

meet anticipated conditions in designated 
critical target areas in the event of an ac
tual enemy- air attack. 

(i) Include details regarding the construc
tion of enclosures for tanks in 

buildings. 

(j) Include revisions to conform to current 
reconnnendations of the National Board of 

Fire Underwriters. 

(k) Recommend certain safety considerations 
in connection with the location, opera

tion and storage of portable engines. 

(1) In,~ude changes in certain wordinf dlld 
rear~angement of the text. Arrows are 

used to indicate changes throughout the text. ,._! 

1.04 The following suggestions are based in 
general on recommendations contained in 

Pamphlets 37 and JO of the National Board of 
Fire Underwriters covering, respectively, the 
Installation and Use of Intenial Combustion En-~ 
gines, and Storage, Handling and Use of Flam- +
mable Liquids. Further details may be found in 
the current issues of these pamphlets. 

1.05 Where local or state regulations are more 
restrictive than the procedures covered 

in this section, the legislated regulations 
should, of course, apply. 

1.06 Instructions in detail for the installa-
tion of internal combustion engines and 

associated fUel equipment, exhaust silencers, 
ventilating equipment, and piping are covered 
in Section AA618.40l and the AA367.900 series 
of Bell System Practices. 

l.07 All internal ccmbustion engines for in-
stallation in buildings, together with 

fuel tanks, piping, fittings and valves should 
be installed in accordance with the standards 
of the National Board of Fire Underwriters un
less otherwise required by more severe local 
regulations. 

1.08 Plans for proposed installations of en
gines, storage tanks and piping are sub

mitted where required to the local authorities 
for their approval. 

1.09 On the basis that· elimination of condi-
tions favorable to the starting of fires 

is a most effective guard against damage, it is 
important that engine sets, exposed piping, 
valves, tanks, etc., be kept clean at all 
times. Rubbish, dirt or debris are not per
mitted to accmnulate in rooms or space occupied 
by engines and their associated e<juiplilent. 
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SECTION H42, 210 

1,10 It is important that open flames or smok
ing be prohibited in engine rooms or in 

space occupied by engines or fuel storage 
tanks, 

1.11 Any gasoline supply for prlJlllng purposes 
_is kept in a safety can outside the 

building. A closed can of not more than one 
pint capacity is used for priming operations at 
the engine. This may be kept in the engine 
room. 

1.12 The requirements for fire protective ap
paratus in emergency engine rooms are 

covered in Section 1l43,010 of Bell System 
Practices. 

1.13 The reqlLtrements for earthquake bracing 
for equipment in critical locations are 

covered in Section AA610.006 of Bell System 
Practices. Where engines are installed in 
critical locations consideration is given to 
the provision of special anchorage in accord
ance with Section AA610.006 of Bell System 

L.+ Practices. 

2, ENGINES 

Location 

2.01 In order to minimize the transmission of 
noise to other parts of the building and 

to simplify the fuel supp1y systems, it is de
sirable that engines be located in the base
ment or on the ground floor wherever practica
ble. In this connection, considerations of 

r+' possible flood hazards and vulnerability to 
d3l1lage by possible enemy air attack should not, 
of course, be overlooked. It is suggested that 
engines ,be locat~d to the extent feasible, con
sistent with good judgment and sound engineer
ing., especially when within a building situated 
in a designated critical target area, so as to 
afford a reasonable degree 0£ protection to the 
engine from blast and to attending personnel 
from a standpoint of both blast and nuclear 

l+ radiation, 

2.02 Gasoline engines are placed in rooms used 
,........ for no other purposes, having partition 

and ceiling construction at least equivalent to 
similar construction having a 2-hour fire re-

L.ti- sistance rating and doors bearing a Class "B" 
label. Where automatic operation gasoline en
gine sets are used, the door to the engine room 
is entered from the outside with no openings 
into other parts of the building through which 
gasoline vapors might pass. The location of 
small portable gasoline engines is covered in 
Paragraphs 4 •. 01 to 4,05, inclusive, of this 
practice. 
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2,0J From the standpoint of fire protection, 
separate rooms are not reqUired for die

sel engines. However, consideration is given 
to problems involved when engine is operating, 
such as noise, drafts and controls of ventila
tion as it might affect boiler combustion·. De
pendence on the boiler room door being closed 
results in less emphasis on need for partition 
around engine. This is on the basis of less 
interference with boiler draft. Diesel engines 
in unattended remotely located buildings, such 
as radio structures, are separated from eqUip
ment areas by a fire partition if the over-all 
investment is large and a service interruption 
would involve considerable loss. In such cases 
where diesel engines are used, a Class nB" fire 
door designed to close automatically, and re
main closed when not in use, may be placed in 
the wall between the engine room and equipment 
room for the convenience of operating per
sonnel. 

rtr" 2.04 It is desirable that engines be so lo-
cated that any parts which might fly off 

during periods of ungoverned overspeed will not 
be liable to hit and damage vital equipment 
such as the house service panel, batteries, 
fuel tanks, etc. 

2.05 It is reconunended that where it is neces-
sary to locate the radiators remote from 

the engine room, consideration be given to the 
possibility 0£ providing an installation ar
rangement which will protect the radiator from 
pressure and flying or falling debris which 
might result from blasts or earthquakes. Roof 
top,areaway, or Other exposed radiator instal
lations are more vulnerable to this type of 
damage and are, therefore, considered generally 
undesirable. In this connection, locations 
utilizing the screening effect of structural 
features of the building or of adjacent struc
tures and locations on the side of the building 
opposite from the probable direction of the 
blast are considered. Cooling systems for en
gines situated in critical locations should be 
independent 0£ public water supply systems in 
that such systems might be severely damaged and 
service disrupted in the event of an enemy air 
attack or an earthquake. 

2.06 The engine room accesses and the control 
point should be so arranged that it is 

not necessary to pass by the side of the engine 
in order to execute an emergency manual shut

L.+ down of the engine during periods of overspeed. 

2,07 Suggestions for the ventilation of in-
ternal combustion engine rooms are cov

ered in Section H34.284 of Bell System Prac
tices, and requirements for the ventila.ting 
equipment in such rooms are outlined in Sec
tion AA36o,Ol5, 

• j 
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2 .08 All Bell System standard type engine sets+, 
are designed to be installed in rooms 

with a ceiling height of 9 feet under the low
est structural ceiling projection except where 
the standard 300 kw or larger nonstandard die
sel engine alternator set is used and in that 
case, a minimum height of 10 feet is necessary. ,,.._J 

Fuel Piping 

2.09 Fuel lines for gasoline, kerosene, or any 
fuel having a flash point lower than 

lOOOF should be arranged to prevent gravity 
feed from the fuel storage tank to the engine, 
with all pipe connections made above the high
est fuel level in the tank and all piping so 
graded as to drain back into the fuel tank. It 
is desirable that the above suggestions also be 
applied wherever practicable to fuel lines car
rying diesel oil. In any case where it is nee-., 
essary to enter the basement with exposed fuel 
piping, a hand operated shut-off valve is in
stalled in the supply line inside the basement 
near the point of entry at the basement wall. ~ 
All standard diesel sets now being manufactured 
for the Bell System are provided with suction 
pumps which will lift fuel from 12 feet below 

SECTION H42·. 210 

piping should be standard iron pipe size. Tin 
lined cast brass fitt:ings are used with tin 
li.ned brass pipe, cast stainless steel fittings 
with stainless steel pipe, cast brass fittings 
with brass pipe, galvanized cast iron fittings 
with galvanized pipe and black cast iron fit
tings with black iron pipe. It is important 
that fill pipes be buried sufficiently below 
grade to afford protection against accidental 
injury. All pipe connections are made up tight 
with glycerine and litharge compound or Perm.a- + 
tex No. 1. Joints of piping laid in moist 
earth are thoroughly coated with moistureproof 
paint after the compound has set. If steel 
piping is to be buried in earth containing 
alkali, sometimes present in soils of arid 
regions, it is protected with a bituminous 
coating over a priming coat of red lead. These 
coatings may be protected if necessar;y by an 
asbestos fabric wrapping. Cinders are not 
placed in contact with metal pipe because they 
will accelerate corrosion. Pipe systems should 
be substantia~ supported and protected .., 
against physical damage and excessive stresses 
rising from settlements, vibration, expansion 
or contraction. 

the pump. Therefore, supplementary pwnps or 
tanks ordinarily would not be necessary. How
ever, where a diesel oil storage tank is so 
located with respect to an engine that the en
gine fuel pump can not transmit the oil, a low 
capacity a11Xiliary "day tank" and auxiliary 

'4- 2.11 Flexible sections of braided metal pipe 
are run as straight as possible. They 

should not be bent to meet the connecting 

f'uel pUrnp are usually provided. Antisyphon 
valves are not required by the National Board 
of Fire Underwriters. The circle seal valve 
specif'ied for standard diesel engine tank in
stallations is an effective syphon check 
against approximately a 5-foot head of oil. ~ 
The maximwn pGrrnissible liquid capacity of sup
ply tanks in buildings is given in Para-
graph 3.09. 

2.10 Piping material for diesel oil in order 
of preference is: 

(a) Black wrought iron for sizes 3/4 inches 
and above. 

(o) Brass tinned on the inside. 

(c) Stainless steel. 

( d) Red brass. 

(e) Yellow brass. 

No difficulties have been encountered with any 
of the foregoing materials where good stable 
diesel fuels as recommended in Bell System 
Practice AJOl.290 were used. Materials for 
piping carrying other fuels may be galvanized 
iron or brass tinned oa the inside, and alJ. 

pipes. 

Exhaust Piping 

2.12 Exhaust pipes are of full weight genuine 
wrought iron or steel and it is desirable 

that they be made up with a minimum number of 
bends and fittings consistent with adequate 
facilities for accommodating expansion and for 
dismantling when cleaning or making repairs. 

2.13 A separate exhaust line extended to the 
roof as directly as practicable is usu

ally provided for each gasoline engine; how
ever, in the case of diesel engines, a common 
exhaust may be used provided shut-off valves 
are installed at each entry from a two-cycle 
engine. Individual or common diesel exhausts 
may be exhausted into boiler flues or chimneys 
as outlined·in Paragraph 2.16. Where appear
ance is not controlling and where adequate 
stack facilities do not exist, a savings in 
cost and an increased dissipation of heat may 
be effected by placing exhaust piping on the 
exterior of the building in accordance with 
ED-80924-01. The piping should be securely 
connected to the engine and silencer and be 
adequately supported for its entire length. It 
is important that provision be made for expan
sion of pipe as shown on Drawing ED-80926-0l. 

Page 3 

TCI Library  www.telephonecollectors.info TCI Library  www.telephonecollectors.info 



SECTIC!I 1142.210 

2.14 Exhaust pipes are arranged to discharge 
a:way from ruzy- window or building venti

lation opening and it is desirable that the 
pipe termination be located at least 15 feet 
distant from such openings. 

r+' 2.15 Exhaust pipes for Gasoline, Kerosene or 
Illuminating Gas Engines are run outside 

the building or extended to the roof through 
suitable masonry enclosed flues which are used 
for no other purposes. Exhaust pipes :for die
sel engines using standard fuels, which in
cludes kerosenes with flash point ratings bet
ter than 1150F, are not included in the above 
limitations and may be exhausted into boiler 
flues as described in Paragraph 2.16. The 
limitations described in Paragraph 2.17 to pre
vent exhaust pulsation damage are applicable to 

y.. _these engineS. 

2.16 Exhaust pipes for diesel engines may be 
run on the outside of buildings, extended 

to the roof in a masonry enclosed flue or ex
hausted into an inside flue or chimney equiva
lent to 8 inches of brickwork with standard 
flue lining, or 6 inches of reinforced con
crete, with no woodwork within 4 inches of the 
flue or chimney; or diesel exhaust pipes may, 

+in the case of multistory buildings, be con
nected to any interior or exterior flue, chim
ney or stack in use or previously used for a 
medium or high heat appliance, including build
ing boilers, provided the chinmey or stack is 
in good condition, adequate in size~ impervious 
to exhaust gases, preferably free fr'om offsets, 
and without openings in chimney, smoke pipe or 
breeching where flue gases might be forced out, 
for example, into boiler room when engine is 

rt-'operating. In order to assure the absence of 
negative pressure conditions in b~iler rooms or 
engine rooms it is essential that adequate sup
plies of air be provided to these spaces. This 
will insure that the engine combustion-air will 
not be drawn from the boiler room and cause re
verse flow of exhaust gases out of the stack 
during periods when the boiler is not operat
ing. Where diesel exhaust pipes discharge into 
such flues it is desirable that they be pro
vided with a suitable full caliber long sweep 
tee as shown on Drawing ED-80926-01, The 
cross-sectional area of the flue should not be 
less than 150% of the total cross-sectional 
area of all pipes that would be used if one 
pipe were extended from each engine. While it 
is usually desirable that flues into which die
sel exhaust pipes are discharged have a con
tinual draft induced qy boilers, incinerators 
or hot water heaters, experience has proved 
that this is not essential to satisfactory op
eration. Therefore, diesel exhausts may usu
~ be discharged into standby boiler flues or 

I.+ abandoned boiler flues provided the other 
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... 
requirements of this paragraph are met. Diesel 
exhaust pipes are not QO!l!lected to boiler 

I.+ breechings. 

2.17 ..... The conclusio~s in the preceding para~ 
graph are based on 1200 rpm minimum, two

cycle diesel engines with frequency of exhaust 
explosions not being below 40 per second. The 
frequency of explosions that result in damage 
to masonry flues is usually 8 to 10 per second, 
or sometimes as high as 20 per second. These 
conditions may be found in some of the older 
nonstandard engines. Round straight flues re
ceiving the discharge from exhaust pipes de
velop less vibration, noise and friction than 
rectangular flues and offset flues. However, 
the present standard engines with appropriate 
silencers usually may be exhausted into round, 
square or rectangular flues without danger of 
dam.age due to pressure waves being built up in 
the flue if the stack and lining are of sub
stantial construction with all mortar joints 
completely filled. 

2.18 In general, extending a diesel engine ex-
haust pipe to the outside point of dis

charge is considered preferable to exhausting 
into a £lue or chimney, since the f onner ar
rangement is less liable to leakage and re
quires less attention to the condition of the 

r+ enclosing flue and masonry. Flues lined with 
metal less than number 11 gauge (l/8-inch 
thick) have not been found satisfactory because 

Lt. of possible vibration of the metal. 

2.19 Exhaust pipes should.-not be embedded in a 
wall or floor, and exhaust piping of gas 

or gasoline engines should not be covered With 
any heat-retaining covering. 

2.20 Nonwater-cooled exhaust pipes are not 
placed within 9 inches of wood lath and 

plaster partition, ceiling or other combustible 
material. Where nonwater-cooled exhaust piping 
is exposed to contact by employees it is pro
tected by suitably ventilated metal guards. 
Horizontal runs are kept as short as possible. 

2.21 Where nonwater-cooled exhaust pipes pass 
through combustible partitions they are 

provided with galvanized iron ventilated thim
bles at least 12 inches larger in diameter than 
the pipes, or with galvanized iron sleeves 'hav
ing a diameter not less than 1-l/2 inches larg
er than the outside diameter of the pipe and 
built into panels of brickwork or other incom
bustible material extending at least 8 inches 
beyond all sides of the sleeves. It is desir
able, where pipes pass through finished walls 
enclosing air spaces, that protection be fur
nished to prevent flammable material from drop
ping on the hot pipe. 

Q 

• 
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2.22 A nonwater-cooled exhaust pipe passing 
through a brick or concrete partition is 

provided with a galvanized iron sleeve having a 
diameter at least 1-l/2 inches larger than that 
of the pipe. 

2.23 An exhaust pipe passing through a brick 
or concrete wall to the.outside of a 

building is usual:cy furnished with a metal 
sleeve having an inside diameter at least 3 
inches larger than the outside diameter of the 
exhaust pipe to allow for expansion of the ver
tical rWl of pipe. This clearance ·space is 
closed at the outer wall surface by clamping a 
sheet copper facing flange to the pipe. A cop
per flashing guard is attached to the outside 
face. of the wall above the sleeve to shed rain 
away from the pipe where it enters the building. 

2.24 The bottom of the exhaust pipe run and 
the lowest point of each horizontalJ;y 

mounted silencer are provided with suitable 
means for drainage. 

2.25 It is important that silencers be se-
cure:cy supported and so located that no 

metal portion of any silencer will be nearer 
than 12 inches to any woodwork or other com
bustible material. 

3. FUEL SUPPLY SYSTEMS 

Diesel Fuel Tanks 

SECTION 1142.210 

the tank. A basement location is general:cy re
sorted to where the building covers the entire 
property, where the ground line is considerabJ;y 
above the basement level with no courts or 
areaways available to reduce the·required exca
vation, or where rock and water are encountered. 

3 .04 If the top of an underground tank is not 
lower than the lowest floor, basement, 

cellar or pit of any building within a 10-foot 
radius, its capacity is restricted to 550 
gallons • 

3.05 It is desirable that all pipe connections 
to buried storage tanks be provided with 

swivel joints or otherwise arrangeli so that a 
slight settlement of the tan!< will not place 
undue stress on the piping or fittings. 

Setting Diesel Fuel Storage Tanks in Engine 
Rooms or Basement 

3,06 The tank is located as near the engine as 
practicable to avoid long runs of piping 

and minimize the number of bends. Where pos
sible, tanks should not be located adjacent to 
an engine where parts flying off as mentioned 
in Paragraph 2.04, m;;y damage the tank. 

3.07 Tanks are installed on a firm foundation 
such as a substantial concrete floor. 

Small auxiliary "day" tanks are pref erab];y 
mounted on masonry or concrete walla or parti-
tions. Special anchorage of tanks is recom- .., 

J.01 Subject to the limi'tations described in ., mended in critical locations in accordance with 
Paragraphs ).06 to 3.09, inclusive, small Section AA610.006 of Bell System Practices. 

diesel fuel storage tanks may be located in the 
engine room or basement provided local regula
tions permit. Unenclosed diesel tanks are not 
located within 5 feet horizontal];y of any fire 
or flame. However, buried tanks described in 
succeeding paragraphs are considered preferable 
unless unusual conditions are encountered. 
Diesel fuel tanks should be constructed of tank 
steel (not galvanized). 

Gasoline Tanks 

3.02 A buried gasoline tank is located pref-
erably outside the building where prop

erty is available and where excessive or other
wise costly excavation would not be required. 
A location remote from adjoining property is 
preferable where a choice can be made, but con
sideration is given to places which will be out 
of the path of possible growth of the building. 

3.03 Gasoline tanks having capo.cities up to 
2000 gallons may be installed either out

side the building or under the basement floor 1 
provided that the top of the tank is lower than 
the lawest floor, basement, cellar or pit of 
any building within a radius of 10 feet from 

3.08 Main supply tanks larger than 6o gallons 
capacity should not be located above the 

lowest story, cellar or basement. 

3.09 Supp:cy tanks in buildings do IJOt exceed 
275 gallons individual capacity, or 55o 

gallons aggregate capacity in one building un
less installed in an approved enclosure con
structed as follows: The walls of the enclo
sure should be constructed of reinforced con
crete at least 6 inches thick or of brick at 
least 8 inches thick. Such enclosures should 
be installed only on concrete or other fire re
sistive floors and should be bonded to the 
floors. Enclosures should have tops of rein
forced concrete at least 5 inches thick or 
equivalent fire resistive construction, except 
that where floor or roof construction above the 
enclosure is concrete or other fire resistive 
construction, the walls may be extended to and 
bonded to the underside of the construction 
above in lieu of the provision of a separate 
top. Any openings to such enclosure should be 
provided with fire doors or other approved clo
sures and 6-inch noncombustible liquid tight 
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r+ sillll or ramps, Provision should be made for 
adequate ventilation of such enclosures prior 
to enter,ing for inspection or repairs to tanks. 

3.io Diesel fuel storage tanks installed in-
side buildings are designed and con

structed in accordance with the recommendations 
of Paragraph 2.12 of Pamphlet No. 30, standards 
of the National Board of Fire Underwriters for 
the storage, handling and use of flannnable 

[+liquids, April, 1952. 

Setting of Buried Tanks 

3.11 The tank is located as near the engine as 
practicable to avoid long runs and exces

sive number of bends in the piping. Locating 
tanks where the suction lift exceeds 12 feet is 
avoided where possible since lifts over 12 feet 
require supplementary pumps. 

3.12 It is important that the tank be set on a 
firm foundation and surrounded "With soft 

earth or sand well tamped in place. Prior to 
installation, tanks are protected against cor
rosion on the outside, equivalent to two pre
liminary coatings of red lead followed by a 
heavy coating of hot asphalt. 

3.13 Tanks outside the building are buried 
underground with the top below the level 

of any piping connected to the tank and not 
less than 2 feet below the surface of the 
ground, except that instead of the 2-foot cov
er, the tank may be buried under 1 foot of 
earth overlaid with a slab of reinforced con
crete or equal construction at least 4 inches 
thick except for an access manhole to the pip
ing. The concrete slab is set on a firm well
tamped earth foundation and extends at least 
l foot beyond the outline of tbe tank in all 
directions. Wbere necessary to prevent float
ing, tanks are securely anchored or weighted. 

3. Jli If the tank is under a dci veway subject 
to traffic by heavy vehicles the total 

coverage above the top is not less than 3 feet, 
except that 2 feet is permissible if the drive
way has a 6-inch thick reinforced concrete 
pavement. 

3.15 Tanks buried under the floor are so in
stalled and protected as to comply with 

the foregoing requirements for outside tanks. 

r+ 3.16 Buried tanks installed inside buildings 
are designed and constructed in accord

ance with the recommendations of Paragraph 2.12 
of Pamphlet No, 30, standards of the National 
Board of Fire Underwriters for the storage, 
hcindling and use of flammable liquids, 

I.+ April, 1952. 
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Access Opening 

J.17 When tanks are buried, an access opening 
and cover are provided above. the tank 

where pipe connections are located, other than 
fill and vent pipe, and the space between the 
top of the tank and the underside of the cover 
is kept filled with sand when not in use. Cov
ers should be securely fastened by bolts or 
other means so as to make access difficult by 
unauthorized persons. Access opening is not 
used for filling purposes. Detail of access 
opening is shown on Standard Drawing No. 
ED-80925-011. 

Venting of Tanks 

r+ 
3.18 Storage tanks are equipped with an open 

vent or an approved automatically oper
ated vent, arranged to discharge to the open 
air. Vent pipes are so laid as to drain toward 
the tank without sags or traps in which liquid 
can collect. They are located so that they 
will not be subjected to physical damage above 
ground. The lower end of the Vent pipe.enters 
the tank through the top and extends into the 
tank for a distance of not more than l inch. 

3,19 Each tank is vented through piping ade-
quate in size to prevent blowback of va

por or liquid at the fill opening and to permit 
proper inflow of liquid while tank is being 
filled. Vent pipes should be the same size as 
the fill pipes, but in no instance should pipes 
smaller than 1-1/4-inch nominal inside diameter 
be used, When storage tanks are filled by the 
use of a pump through tight connections special 
consideration should be given to the size of 
the vent pipes to insure that i~ is adequate to 
prevent the development ·of abnormal pressure in 
the tank during filling, This may be accom
plished by providing a vent pipe not less in 
size than the discharge of the pump. 

3.20 Vent pipes from tanks storing gasoline 
are so located that the discharge point 

is outside of buildings, not le3s than 12 feet 
above the top of the fill pipe, and not less 
than 12 feet above the ground level adjacent to 
the vent pipe, Vent pipe outlets for gasoline 
tanks are so located that flammable vapors will 
not enter building openings, or be trapped un
der eaves or other obstructions. If the vent 
pipe for a gasoline tank is less than 10 feet 
in length or greater than 2 inches in nominal 
inside diameter, the outlet is provided with a 
vacuum and pressure relief device or an ap
proved flame arrestor is located in the vent 
l"ine at the outlet or within the approved dis
tance from the outlet. In no instanceJ is a 

'+flame arrestor located more than 15 feet from 

~ 
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the outlet end of a vent line. Permariently 
open vent pipes are provided with weatherproof 
fittings at the outlets. 

3,21 Vent pipes from tanks storing diesel fuel 
are tenninated outside of buildings and 

higher than the fill pipe opening. Vent pipes 
for diesel tanks are terminated sufficiently 
above ground to prevent obstruction by snow and 
ice and are fitted with return bends, coarse 
screens or other devices to minimize ingress of 
foreign material. . ._J 

Facilities for Filling Tanks 

3.22 Storage tanks are filled only through 
fill pipes terminating outside of build

ings at a point at least 5 feet from any build
ing opening at the same or lower level. Each 
fill terminal is within a heavy cast metal box 
so designed as to make access difficult by un
authorized persons. Each fill box bears an 
appropriate designation 11Gasoline 11 or 11 Fuel 
Oil n cast in the metal frame. 

3.23 Fill pipes are screened, or provided with 
a trap or seal, or are carried to within 

4 inches of the bottom of the tank. 

3,24 Where both gasoline and fuel oil tanks 
are provided at an installation the fill 

boxes are as widely separated as practicable. 
The inner cap of the gasoline fill box is 
painted red and stenciled 11 Gasoline 11 unless 
this designation is cast on the stationary part 
of the cap, The inner cap of the fuel oil fill 
box would in such cases be painted green and 
stenciled or otherwise designated "Fuel Oil. 11 

It is important that the locks provided on such 
fill boxes have different key control, and that 
the keys be in the personal custody of the Wire 
Chief, 

3.25 Diesel oil tanks that are an integral 
part of the engine or engine base are 

filled from the main storage tank by means of 
a manually operated pump so located as to be 
within sight of the fuel pipe connection to the 
engine tank. 

3. 26 Fuel tanks mounted on or that are an in
tegral part of small kerosene engines are 

filled from approved safety cans. 

Care and A ttendanCe 

3.27 In no instance should a fuel storage tank 
which feeds directly to the engine be 

filled while the engine is running. It is de
sirable that fuel storage tanks be filled dur
ing daylight hours. When tanks are to be t'1ken 

SECTION IJ42. 210 

out of service for some time they are complete
ly emptied and then filled W:i. th water which has 
been treated to minimize rusting. 

3,28 When a tank gauge is installed its opera-
tion is checked at the time of the f'irst 

tank filling. Thereafter it should be observed 
periodically when fuel is added to see that the 
gauge indication agrees approximately with the 
amount of fuel added. 

Size of Fuel Tanks 

3.29 In determining the size of a fuel tank 
consideration should be given to the· pro

vision of stlfficient capacity to permit the 
maintenance of a certain minimum fuel supply 
for those installations located in designated 
critical target areas. An appraisal of each 
installation may be made to determine the re
quirements for emergency standby fuel based on 
factors such as: the possibility of access 
routes for fuel deliveries being blocked by 
debris, the ·vuinerability to conflagration of 
the area in which the supplier is situated, the 
availability of alternate sources of supply 
with consideration of their location, the vul
nerability of the supplier to damage and his 
provisions for emergency pumping if required, 
the minimum delivery requirements of the sup
plier to maintain a desired reserve in tbe fuel 
tank under normal conditions, etc. 

4. SMALL PORTABIB ENGINES - GASOLINE 

4.01 Portable gasoline engines and their par
ticular type of fuel system are consid

ered more hazardous than stationary engines. 
These hazards should be recognized. 

4.02 The term "small portable, 11 as applied to 
engines in this practice includes those 

gasoline engines mounted on skids aa well as 
those mounted on wheels or otherwise so ar
ranged that they can be moved from place to 
place as the necessities of service demand. 

4.03 Small portable engines are operated out-
side of buildings and may or may not be 

housed in a metal enclosure and may be placed · 
on a concrete pad or concrete blocks or di
rectly on the ground. Such locations outside 
of buildings are preferably adjacent to but no 
less than 5 feet from a masonry wall without 
openings. Where it is not possible to avoid 
wall openings a minimum clear distance of 10 
feet from wired glass wiridows and doors should 
be maintained. Where exterior wall is of frame 
construction a minimUJ!l distance of 15 feet 
should be maintained. Operating locations 
should not be near areaways or low sections of 
grolU1d where gas pocket cond.i tions might 
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develop, The potential hazard of flammable 
mixtures of gasoline vapors and air should be 
considered for each location. 

4.04 Fuel may be supplied from buried tanks, 
from small standard portable gasoline 

safety cans that may or may not be directly 
connected to the engine, or from tanks mounted 
integrally with the engine itself. The setting 
of buried tanks is covered in Paragraphs 3.10 

L,. to 3 .16, inclusive. Carbwetion engines having 
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~ fUel supp]y tanks mounted on the engine are 
considered as introducing a greater hazard than 
those using underground or separate· f'uel tanks. 

4,05 Where portable engines when not in use 
are stored within the building, all gaso

line should be removed from the tank, fuel 
line, carburetor and fuel cup before the engine 
is placed within the building, After draining, 
at least one complete filling with kerosene and 
a subsequent draining should be accomplished to 
flush out the remaining traces of gasoline and 
gasoline vapor before the unit is placed in 

l+ storage. ' f 

( 
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Northwestern Bell Tel. Co. Practices 
Buildings 
Fire Protection 

Commercial Administrative Practice 
Part VII, Section 39 

Plant Practices 
Section H42.250 

Issue D 

General Traffic Instruction 614 

Interdepartmental Practice 917 

STORAGE AND USE.. OF PAINTS, PAINT REMOVERS, THINNERS 
OIL, GASOLINE, FILMS, MATCHES AND EXPLOSIVES 

1. GENERAL 

1.01 This practice deals with the stor- # 
age and use of paints, oils, gasoline, 
motion picture films, matches and explo
sives. In general, potentially explosive 
compounds shall not be kept in or around 
telephone buildings. When necessary that 
such materials be temporarily kept about 
the buildings, the recommendations here
in shall be followed. 

2. GASOLINE AND OTHER HIGHLY VOLATILE 
AND INFLAMMABLE FLUIDS 

2.01 Gasoline or other highly volatile 
and inflammable cleaning fluids shall 
not be used for any purpose in any tele
phone buildings except upon special au
thorization by the General Plant Manager. 

2.02 If, for some unavoidable reason, 
it becomes necessary to keep such fluids 
temporarily about the building, they 
shall be stored in approved safety con
tainers outside the building. 

2.03 Torches or furnaces shall be 
filled and stored outside the building 
and not used within a telephone building 
except upon authorizationof the District 
Plant Superintendent. 

3. OIL SUPPLIES 

3.01 Oil supplies, including kerosene, 
petroleum spirits and lubricating oils 
shall not be stored in leased or owned 
central office buildings except as 
followsr 

a. In quantities not to exceed 1 quart 
when kept in tightly closed metal con
tainers and stored in metal fire re
sistant cabinets or lockers. 

b. In quantities not to exceed 5 gal
lons when keptin Underwriters approved 
safety cans and stored in standard 
paint cabinets outside the building. 

c. In quantities not to exceed l bar
rel when kept in steel drums or tanks 
approvedte" Underwriters for their spe= 
cific use and stored in fire resistant 
rooms isolated by fire walls and doors 
from the rest of the building. 

d. In quantities and under conditions 
specifically approved by written au
thorization of the General Plant Man
ager or Chief Engineer., 

4. PAINTING SUPPLIES 

4.0l Paint,oil, varnish, shallac, tur
pentine and alcohol shall be stored in 
a standard paint cabinet er approved con= 
tainer outside of the building and shall 
not be kept in quantities larger than 
necessary. When a large job of painting 
or varnishing is being done and it is 
impracticable to store the material out
side the building particular care shall 
be taken to keep the paints, oils, etc., 
in a safe place,preferably in steel cans 
with covers or lockers with doors. 

4.02 (PAINT REMOVERS) Certain commer
cial paint removers are highly volatile, 
inflammable and explosive and must not 
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be employed in telephone company build
ings since the fumes from such compounds 
may be ignited by the operation of elec
tric light switches, gas water heater 
pilot lights, broken light bulbs, etc. 
Only fireproof paint removers shall be 
used in telephone buildings. 

5. CELLULOSE NITRATE PAINTS OR LACQUERS 

5.0J. Paints or lacquers having a cel
:hllose nitrate base shall not be used or 
applied in telephone buildings, except 
within rooms or spray booths built for 
the purpose and constructed to meet Un
derwriters requirements. 

6. PAINTING- GENERAL SAFETY PRE::AUTIONS 

·c,.01 ::;ince paints, varnishes'and·shel
iacs all contain thinners suchllB turpen
tine, mineral spirits, alcohol, etc. 1 
which are quite volatile and when used 
in small· unventilated quarters may in
crease the normal fire hazards to some 
degree, care shall always be exercised 
to provide adequate ventilation espec
ially in small equipment, power and bat
tery rooms, elevator cabs, etc. 

7 • MOI'ION PICTURE FILMS 

7.01 Only safety type motion picture 
films shall be stored or shown in tele
phone buildings. The Nitro-Cellulose 
type films shall not be stored or shown 
in telephone buildings, the exception 
being that they may be shown in standard 
projection booths providingthe necessary 
precautions are taken. These precautions 
are not listed here and in case such 
films are to be shown in booths,instruc
tions shall be obtained through regular 
channels from the Chief Engineer. 

NOI'E: All 16 mm film is "Safety Type" 
and so indicated along the sprocket 
side of film where the words 11Saf ety 
Type Film" are visible. Some of the 
older 25 mm films are of the "non
safety" Nitro-Cellulose type and are 
so indicated along the sprocket edge. 
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8. MATCHES 

8.01 Due to the highly inflammable ## 
nature of matches the following restric
tions shall be observed in connection 
with their storage in Telephone Company 
Buildings: 

a. Ordinary household (non-safety) 
matches shall not be stored in any 
Telephone Company building. Only 
safety type matches shall be used in 
such quarters and the following refer
ences to "matches" are with respect 
to safety type matches. 

b. Stocks of matches in all telephone 
buildings shall be as small as is con
sistent with the normal monthly need. 

c. Matches stored in telephone build
ings also housing telephone equipment 
shall be kept in a steel cabinet or 
metal container which is as nearly 
airtight as practicable. A steel 
drawer type filing cabinet will be 
satisfactory for the storage of a 
small supply (100 paper books or less) 
of matches in such buildings. 

d. A stock of matches too large for 
practicable safe·.; 'Storage , in a tele
phone building housing telephone equip
ment shall be placed in some other 
storage location suchas in a metal cab
inet or container in a telephone com
pany building housing no telephone 
equipment. 

9. DYNAMITE OR OTHER EXPLOSIVES 

9.01 Dynamite or other explosive shall' 
not be stored within a distance of 500• 
from a telephone buildingJ:u or under the 
direction of an employee. 

9.02 Instructions concerning the use 
of dynamite and other explosives by au
thorized persons as well as rules to be 
observed by all employees in connection 
therewith are to be found in the 11S11 

series practices. 

' ; 
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:BELL e?S'l'EM PBJ,CTib:&:S 
llu:l,ldings 
Fire :Pr.otection 

SECTION !!42. lUQ 
Issue A, l-l-34 
N,W,:Bell Tel.Co, 

l.Ol This practice covers the use and maintenance of electric wiring and 
equipment in telephone buildings with particular respect to avoiding 

fire hazards, · 

1,02 The electrical IIl!lChinel"y and equi:P!DBnt, apparatus, fixtures, conduit and 
wiring must conform, as stipulated in other sections of Bell S,-stem 

Practices to the National Electrical Code, the Bell System Practices for light
ing in operating rooms and on switch frames or apparatus racks, the specifica
tions for the particular building, and the electrical code of the state and 
muntcipality, 

2. TEMPORARY WIRING 

Electrical wiring, conduit, fixtures and apparatus for temporary use 
must comp!y with the National Electrical Codes and the.local codes for 

permanent wiring, (Note especially during building changes or additions). 

3. CHANGES .AN.D ADDITIONS 

Extensions to or changes in the existing wiring, fixtures, etc., shall 
only be ma.de as specified in approved job orders or estimates. 

4. FUSES 

4,01 Fuse wire is prohibited. 

4. 02 Use on!y standard fuses of the non-renewable type bearing the approval 
of the Underwriters Laboratories.. Inc. 

4.0} The capacity of each fuse and its type must conform with the require-
ments of the National Electrical Code for the fuse mounting involved and· 

for the size and character of the wiring and apparatus protected by the fuse. 
The proper capacity of fuses shall be stencilled upon the mounting by the 
Installer or Contractor, 

5. PORTABLE LAiFS A.ND EXTENSION CQRI)S 

5.01 The use of extension cords a.nd portable lamps should be minimized, con-
fining them to situations where special lighting is not usually required. 

Whenever the nature of the work necessitates the repeated use of a light• 
arrangements should be made for the permanent installation of suitable ligh.t-
ing fixtures. 
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SECTION H42, 410 

5,02 Portable cords used by repairmon in the rear of switchboard sections 
shall be removed and hung outside the section whenever the rear doors 

or curtains are closed, Such lamps should be removed and disconnected when
ever the workl!an leaves the equipment even for a short interval, This is to 
eliminate the possibility of overheating and :t'ii:-e in his absence, 

5,03 Lamp cords shall not be hung on nails, pipes, or telephone equipment, 
Portable la.m;ps shall be hung by the lamp-guard hook. 

5,04 Every portable lamp should be equipped with the molded combination guard 
and socket, the special cord and the attachment plug as specified in the 

standard catal~ of supplies. Cords used in the rear of switchboard sections 
shall be equipped with the special porcelain plugs adapted to the receptacles 
moUJlted in the rear of the sections, 

5.05 Every portable lamp must be fitted with an approved guard so as to pre
vent the lamp from resting against combustible materials as well as to 

safeguard the lamp from breakage, 

6. LA.MP SHADES 

Combustible material, such as paper or fiber shall in no ease be used as 
a lamp shade even temporarily; use metal, asbestos or other noncombust

ible material, 
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BELL SYSTEM PRACTICES 
Building& 
Fire Protection 

ADDENDtl~ H42,4l0 
Issue A, 5-l-34 
N.W.B. TEL.CO. 

MINN. AREA 

ELECTRIC WIRING AND EQUIPMENT 

1. GENERAL 

l.01 This addendum is issued to dis
cuss the use of ornamental lal!lps. 

2. ORNAMENTAL LAMPS 

2,01 In Operators' Quarters or Lunch 
Rooms only, ornlll!lental table 

lamps or floor lamps are permissible, 
provided they conform to the National 
Electrical Code and this Practice. 

2.02 Shades on such llll!lps may be of 
fabric or parchment, provided 

they are securely mounted on wire or 
metal frlll!les which hold them "clear" 
of the lamp bulb by at least three 
in'!ftea. 

inches with top open for ventilation, 
Shades made of inflammable materials 
such as celluloid are prohibited, as 
are parchment shades finished with in
flammable lacquers of the pyroxalin or 
nitre cellulose type. 

2.03 Cords for such lamps must have 
not less than 1/32 inch rubber 

insulation; conductors must be #18 
gauge, and must bear the approval la
bel of the Underwriters Laboratories 
Inc. Cords with an outer jacket of 
rubber (Type POSJ or SJ) are preferred 
to cords with an outer braid of silk 
or cotton which usually frays and be
cemes easily ignitable, 
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:BELL SYSTEM PRACT!CES 
l!uildings 
l'J3-e Proteetion 

1, GENERAL 

GAS AND KEROSENE LIGHTING EQUIPMENT 

-
SECTION Hll2. 510 ' 
Issue A, 1-1-34 
N,W.~ell Tel,Co, 

l, 01 This practice covers the general procedure, from a fire protective view 
point, to be followed in the installation and maintenance of gas and 

kerosene lighting equipment, These types of lighting equipment are used .for 
emergency lighting as covered in the following paragraphs, 

2~ GASOLINE OR ACETYLENE LIGHTING 

Plants 

2,01 Gasoline or acetylen& lighting plants shall not be used in telephone 
buildings, · 

3, EMERGENCY LIGHTING 

3,01 If either electric service or gas, but not both; is available for regu
lar use and the interruptions are infrequent, candle lanterns or battery 

flash lights may be used for emergencies, 

3,02 If the regular lighting is unreliable and the interruptions are frequent 
standard kerosene lamps or battery flash lights shall be used for emer

gency lighting, 

4, OPEN FLAME LIGHTS 

4,01 Open flame lights of any kind shall not be used. i,e,, - (without globes) 

5, GAS LIGHTING 

5,01 Movable gas brackets shall not be used in locations where the gas flaioe 
can be brought in contact with woodwork or other combustible material, 

A combustible ceiling or partition exposed to a gas lig.~t at a distance of 
less than 18 inches shall be provided with a metal heat deflector of suitable 
size so placed that there is at least 3" of air space between the deflector 
and the ceiling, Flexible tubing or lead piping shall not be used for connect
ing gas lights. 

5,02 All globes on gas arc lamps shall be provided with wire globe nets as a 
safeguard ~inst falling glass in event of breakage, 

6, KEROSENE LIGHTING 

6,01 1'1hefe gas or electricity is not available, or where kerosene lamps are 
used for emergency lighting the standard bracket reflector la.mp shall 
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SECTION Hli2. 510 

l>e used, so mounted that curtains or other combustible materialS cannot come 
i~ contact with the lamps. 

6. 02 Swinging bracket 18lllPS are not approved. 

6,03 A combustible ceiling exposed to a kerosene lamp at a distance of less 
than lS" shall be provided with a heat deflector of tin or porcelain 

enameled iron of suitable size so placed that there is at least 3 11 of air 
·, space bet1veen the deflecto.r and the ceiling, 

6, 04 Oil lamps for inside use shall- be of a type in which the fount is not 
detachable from the framework, or if detachable is set· in from above, 

6.05 Lamps shall be refilled in daylight and while not burning. They shall 
be carefully cleaned before using, 

7, . CAllDLE LANTERNS 

7,0l Candle lanterns, when used, shall be of a type b.aving•a metal framework 
and a lamp chinmey, Such lanterns shall not be used as portable lights 

for examining wiring, etc, When a self contained portable light is needed for 
.such purposes, flash lights shall be used, 

8. BA'l'TERY FLASH LIGHT 

8,01 Battery flash lights, when used, shall be of the standard type, 
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BELL SYSTEM PRACTICES 
Buildings 
Fl.re h'oteetion 

ADDENDUJol ~,610 
Issue A, &.:.1.34 

N.W.B.TEL.CO. 
MINN. AREA. 

GAS AND KEROSENE LIGHTING EQUIPMENT 

l. GENERAL 

1.01 This addendum is issued to de
fine "battery flash lights". 

3. EMERGENCY LIGHTING 

3.03 "Battery Flash Lights" as used 
in this Section means the stand

ard eleetrie hand lantern operated by 
two #6 dry eells as described in P.E. 
L. #2069 and P.E.M. 99 and listed in 
the Catalog of Tools. 
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.Northwestern Bell Tel. Co., Practices 
. Buildings 
ptre Protection 

Section H43.001 
. IsSlle D 

FIRE PRCYrECTIVE APPARATUS - GENERAL 

. 1. GENERAL 

1.0l Fire Protective Apparatus is pro
vided in telephone buildings for extin
guishing small fires and for retarding 
the spread of large fires until tile ar
rival of the Fire Department. This 
section outlines the method of providing 
such. equipment. 

2. INSTALLATION OF PROTECTIVE APPARATUS 

2.0l The Plant Department is respon
sible for installing, testing, and. main
taining fire protection apparatus, and 
for instructing employees in the proper 
use of it in accordance with other prac
tices. 

2.02 The amount, type and location of # 
protective apparatus will be specified 
for each new office, garage, warehouse, 
etc., (or major addition) by the Chief 
Engineer, who also will prepare requisi
tions for the same to be delivered to 
the local plant representative. All 
p1ans and specifications for buildings 
will show the location of this equip
ment and the contractor will mount and 
itlstall necessary brackets and backboards 
for the fire protective apparatus. 

2.03 The Plant Department will receive 
and inspect all new fire extinguisher 
equipment, charge and tag it,and deliver 
it to the Contractor and supervise the 
installation by the Contra()tor. This is 
to be done prior to the starting of any 
work by the Western Electric, so that 
adequate protection will be available 
during the hazardous, unpacking anct in
stallation period. 

2.04 For small offices or other lo
cations 'Where only one or two exting-## 
uishers are need.ed, the District Plant 
Superintendent shall order the required 
extinguishers and locate them in the 
roam with the.. telephone equipment where 
they will be readily visible and access
ible. 

2.oS The type and number of fire pro-## 
tective apparatus units listed in the 
table attached to Section 1!43.010 shall 
be considered SB minimum requirements 
and additional units and types provided 
as appears consistent and appropriate for 
the quarters involved. 

3. INSTRUCTION OF EMPLOYEES 

3.0l The Plant Department is primarily 
responsible for instructing employees of 
all departments in the use of .fire pro
tective aPParatus in accordance with 
other instructions, and for fighting 
fires should they occur. It must be 
remembered that safety and avoidance of 
personal injury and loss of life are the 
first considerations. 

3.02 In most cases, other departments 
will be concerned chiefly in providing 
for the orderly exit of their employees 
when necessary. However, any employees, 
regardless of department, le~ in charge 
of or alone with telephone property 
should be thoroughly instructed in the 
use of fire protective apparatus. This 
applies particularly to Traffic Depart
ment employees in offices not attended 
continuously by Plant employees. Also, 
care should be taken to see that these 
employees know 'Which Plant employees to 
call and where they may be reached in 
case of fire or other emergency. 

3.03 A demonstration is the most prac
ticable method of providing :instructions 
in the proper use of fire protective &Po' 
paratus. There appears to be no other 
adequate method by which employees may 
be taught how to estimate the scope of a 
fire and howtc determine the best method 
of extinguishing it or of controlling it 
until the arrival of the Fire Departmento 

3.04 At least one demonstration sh.ould 
be made each year before as many employ
ees in a building SB possible, showing 
the method of using each kindof apparatus. 
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!t is suggested that the demonstration 
take place at the time when the chemical 
extinguishers, such as soda acid and foam 
type, are due to be recharged. In offices 
'Where carbon dioxide and water type ex
tinguishers are installed, it will be ad
visable to discharge one of each for dem
onstration purposes. 

4. USE OF FIRE PROTECTIVE APPARATUS 

4.0l ilhere available, carbon dioxide 
dry gas extinguishers shou1d first be 
used on small fires followed by the use 
of asbestos gloves to remove or snuff 
out any remaining embers. 

4.02 If carbon dioxide extinguishers 
and asbestos gloves are not available or 
prove to be inadequate, use water, lim
iting the amount to that necessary to 
bring the fire under control in order to 
mi nimi ze water damage. Soda acid ex
tinguishers should be used if water is 
not available. In unheated locations 
the Pump Type - Anti-Freeze (See Note) 
should be used. Tarpaulins shou1d be 
used to minimize water damage. 

NOTEt Existing "Fyr-fyter"(non-freeze) 
Extinguishers should be retained in 
service as longas adequate and service
able. 

4.03 Fires in oil or grease should first 
be attacked witha carbon dioxide exting
uisher or with a foam type extinguisher. 
Ifthe burning liquid fl.ows overthe floor 
its progress may be stopped and the fire 
controlled by the use of a sand barrier. 

5. FIRE DEPARTMENT 

\ 

5.01 Appropriate measures shall be 
taken by the local Plant representative 
to make the acquaintance of and establish 
good working rel.ations with the Fire Chief 
and his assistants, including the super
visory persohnelof Volunteer fire fight
ing organizations in the smaller exchanges. 
He shall arrange in so far as possibl.e, 
for such personnel to annual:cy Visit Tele
phone Company buildings housing telephone * 
equipment. At the time of such visits he 
shall explain to them the bad effects of 
wateror chemicals applied directlyto the 
equipment which should be avoided unless 
the severity and advanced stage of the fire 
demands such action in which case there 
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shall be no hesitancy in their use. Ar
range for cooperation in the use of dry 
gas, asbestos or other Tel.ephone Company 
prot:;ective equipment when available in 
lieu of water or chemicals when feasible 
to do so. 

5.02 In case of fire the Fire Depart
ment should be called promptly unless it 
is certain that the fire can be controlled 
without their aid. 

6. RECHARGING SCHEDULE 

6.0l Soda acid and foam type exting
uishers shall be recharged annually and 
the date of recharge entered on the tag 
which is attached to each unit. All ex
tinguishers in each district shall be re
charged as of the date shown in the follow
ing schedule which has been arranged to 
spread orders ontbe Western Electric Com
pany for recharging material. 

6.02 Schedul.es: 

Date Area 

April 1 Minn. 
April 1 Minn. 
Aprill Minn. 
April 1. Minn. 
June 1 Minn. 
Aug. 1 Minn. 
Sept. l Minn. 
Sept. 1 Minn. 
Sept. l Minn. 
April 1 Iowa 
June l Iowa 
July 1 Iowa 
J,.ug. l Iowa 
Sept. l Iowa 
Aprill Nebr. 
May l Nebr. 
June 1 Nebr. 
Aug. 1 Nebr. 
May 1 N.Dak. 
May 1 N.Ilak. 
July l N.Dak. 
Ju1y 1 N.Dak. 
July 1 N.Dak. 
Aug. l N.Dak. 
Aug. l N.Dak. 
Sept. 1 N.Dak. 
April l S.Dak. 
April l S.Dak. 
Aug. 1 S.Dak. 

District 

St. Paul - Dwtn. 
St. Paul - Suburban 
St. Paul - Southern 
Southern 
St. Cloud 
Duluth 
Minneapolis-North 
Minneapolis-Central 
Minneapolis-South 
Des Moines 
waterloo 
Sioux City 
Davenport 
Council Bluffs 
Sioux Falls 
Omaha 
Grand Island 
Rapid City 
Jamestown 
Bismarck 
Kernnare 
Valley City 
Fargo 
Williston 
Rugby 
Grand Forks 
Aberdeen ## 
Huron## 
Pierre ## 

# 
# 
II 

II 
# 
II 

• 
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Northwestern Bell Tel. Co. Practices 
Buildings 
Fire Protection 

6.03 Orders for recharging material 
shall be forwarded approximately two 
weeks prior to the date sh~ in the 
schedule in order that the extinguishers 
can be recharged on the specified dates. 

7. WEIGHING SCHEDULE 

7.01 The Plant Department shall estab
lish a definite schedule for weighing 

Section H43.001 
Issue D 

carbon dioxide extinguishers and the gas 
cartridges in water type extinguishers 
according to the stipulation in the Bell 
System Practice covering each type. 
These should be weighed at least annually 
and recorded on the tag on each ex
tinguisher. 
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PROTECTIVE APPARATUS • GEllERAL 

1, <lEMERAL 

1.01 This AddendUJll is issued to clar• 
ify procedures regarding looa• 

tion of fire protec;ti'9'8 equipment in 
s1111.ll offices • 

2, INSTALLATION OF PROTECTIVE AFFAR.l\.TUS 

Note: The foll01Jing paragraph re
places the one of like number in 
this Section H43,001, 

/-' 
2.02 The amount, type, and looa'l:11111 

of protective appe.ratue will lie 
specified for each office by the Chiet 
Engineer except for um.11 offices_ ff• 
quiring only one fire extincuiaher m 
for unattended dial afficH, in whiah 
case the District Plant SupH'intea• 
dent shall order the requirell ext:in
guis hers and locate them witaout bl· 
structions other than this M.dead-. 
These shall be located so as to be 
easily seen s.nd used, in tbe rccm with 
the telephone equipment• 

l Pap 
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BELL SYSTEM PRACTICES 
Buildings 
Fire Protection 
Operation and Maintenance 

5E!E 5 II 1118 
SECTION H54.601 

Issue 7, March, 1960 
AT&TCo Standard 

DISTRIBUTION OF FIRE PROTECTIVE APPARATUS 

1. GENERAL 

1.01 This section outlines the general proce-
dure to be followed in distributing fire 

protective apparatus throughout telephone build
ings. The recommendations are intended to apply 
to all new buildings. 

1.02 In the case of existing buildings which do 
not come up to the recommendations, the 

question of whether to replace existing protective 
apparatus will have to be considered for each 
specific case. 

1.03 This section is reissued to remove soda-
acid-type fire extinguishers from the rec

ommended list of fire protective equipment and 
to suggest some variations in the distribution 
ratio of our fire protective equipment. It also 
recommends the installation of carbon dioxide 
fire extinguishers and water-type fire extinguish
ers in CAMA, AMA, billing machine and other 
accounting areas. 

1.04 The attached table has been revised to 
show these changes and to add unattended 

carrier huts in the group of small buildings re
quiring fire protective apparatus. Arrows are not 
used to indicate changes in the text due to the 
major revisions. 

1.05 Fire protective apparatus in accordance 
with the attached table should be provided 

in completed buildings so as to be available dur
ing the period of equipment installation. Sections 
A310.105 and A804.415 cover the Principles of 
Fire Fighting and Description and Use of Equip
ment and Apparatus. 

1.06 Where the distribution of extinguishers 
requires that they be placed on columns, 

the units, of course, are not mounted in the work
ing aisle in equipment rooms. Since they are not 
visible from all sides of the columns considera
tion should be given to identifying the extin
guisher location by painting a red band about 
six inches wide around the column at a level near 
the extinguisher center. If it should occasionally 

be necessary to locate a wall-mounted extin
guisher where it may be obscured or partly ob
scured by switchboards or other obstructions, 
consideration should be given to providing a red 
painted identification marker at a suitable height 
for visibility. 

1.07 In garages a red arrow, located above the 
extinguisher and higher than the vehicles, 

could be used to identify the location of extin
guishers. 

1.08 Identification bands on columns or wall 
location markers are usually omitted in 

such spaces as main entrance halls, public bus
iness offices, lounges, etc, where appearance is 
a controlling factor. 

1.09 Vaporizing Liquid Fire Extinguishers 
should not be used because of the toxicity 

of the liquid, and handling precautions required. 

1.1 O Extinguishers shall not be camouflaged or 
painted to match the walls. 

2. CARBON DIOXIDE TYPE 

2.01 When the table specifies that carbon di-
oxide extinguishers should be located 

"l per 50' of Travel" it is expected that they will 
be located so that a unit can be reached by a 
maximum travel of 50 feet. This spacing should 
normally provide the total number of extinguish
ers required for various occupancies as outlined 
in the table. 

2.02 Terminal and Switch Rooms: Carbon di-
oxide extinguishers (KS-14137) are lo

cated on walls, partitions or columns, giving 
preference to the wall locations where prac
ticable. Generally, they should be placed along 
the walls at the ends of main cross aisles and at 
intervals along the walls where equipment is 
perpendicular to the length of the room. Addi
tional extinguishers necessary to meet the 50-foot 
requirement, generally, should be mounted on 
columns adjacent to cross aisles. 

© American Telephone and Telegraph Company, 1960 
Printed in U.S.A. Page I 
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SECTION H43.010 
SECTION H54.601 

2.03 Mezzanine Platforms: Extinguishers gen-
erally are not located on mezzanine plat

forms associated with distributing frames unless 
the distance between stairways leading to the 
main floor is more than 60 feet. Where possible, 
extinguishers are located so as to be readily ac
cessible at the foot of mezzanine stairways, and 
not under them. 

2.04 Accounting Centers: Carbon dioxide ex-
tinguishers are located in accounting cen

ters in the rooms or areas containing CAMA, 
AMA equipment, data processing and billing ma
chines, because of the electrical equipment 
involved. 

2.05 Garages: Carbon dioxide extinguishers 
as well as water-filled and foam extin

guishers may be used for garages as indicated 
in the table. Carbon dioxide type could be used 
in the open or carport garages as indicated in 
the table. 

3. ASBESTOS GLOVES 

3.01 Asbestos gloves are used for snuffing out 
glowing embers after the flames have been 

put out with a CO, extinguisher and are located 
as indicated in the table. 

4. WATER TYPE 

4.01 Water-type extinguishers are placed in ac-
counting and equipment rooms for use on 

nonequipment furnishings and materials only 
and are located in accordance with the table. 
Where it is mounted adjacent to a carbon dioxide 
type, the carbon dioxide extinguisher should be 
placed between the water type and the door open
ing. This makes the CO, the first available ex
tinguisher when someone comes through the 
door. 

4.02 In the case of a large equipment space 
with only two entrance doors or possibly 

a dividing wall, consideration should be given 
to placing an additional water-type extinguisher 
within the floor area to reduce the distance to a 
water extinguisher to 100 feet. 

Attached: 
Table 
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4.03 Water-type extinguishers should never be 
used on live electrical equipment of any 

type or flammable liquids. The water-type extin
guisher is for use on nonequipment furnishings 
and material only. 

5. SODA-ACID TYPE 

5.01 Soda-acid extinguishers have been super-
seded by the carbon dioxide and cartridge 

water types and are no longer recommended for 
telephone buildings because of the corrosive char
acter of the water and the additional work re
quired for maintenance. 

6. FOAM TYPE 

6.01 Foam-type extinguishers are located as 
indicated in the table. 

7. SAND PAILS 

7.01 Sand pails are no longer recommended. 

8. PORTABLE TARPAULINS 

8.01 Portable tarpaulins are provided when 
consideration of local conditions, such as 

the type of construction of the building and ar
rangement of the plumbing, indicates possible 
need for them for the protection of telephone 
equipment from leaking water. 

8.02 In general, one holder containing two tar-
paulin sections will be sufficient for a 

single-unit dial or manual office. In large multi
unit dial offices, it will probably be found satis
factory to provide not more than one holder with 
two tarpaulin sections for each equipment floor. 
Similarly, in multiunit manual offices and in 
large toll offices one holder for each terminal 
room floor should be sufficient. 

8.03 In general, the holders are located in the 
terminal room rather than in operating 

rooms and at conspicuous locations such as door
ways. 

8.04 Where overhead plumbing can not be 
avoided in equipment spaces or operating 

rooms, tarpaulins are preferably located near 
the point of possible water damage. 

• 

• 

• • 
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SPACE 

Switch Rooms Crossbar 
Terminal Rooms Panel 
Operating Rooms s x s 
Test Rooms Repeater 
Large Manual Toll 
Attended "L" Main Stations 

Power Spaces 
Emergency Engine Rooms 
Equipment Rooms in Military 

Installations 

Cable Vault.s 
(See Note A) 

Transformer Vaults 
Power Service Rooms 

Kitchens 

Oil 
Heater 
Rooms G"' (See Note B) 

Coal 

Office - Clerical Spaces 
Locker Rooms 

Lounges - Dining Rooms 

Storage Areas (Heated) • 
General Bldg. Space and 
General Basement Space 

AMA Accounting, Billing Machine 
or Data Processing Areas 

AMA and CAMA Perforating Areas 

Elevator Machine Rooms 

Paint Storage Room 

Battery Room 

Small Manual Office 

Community Dial Heated • 
Office 
(See Notes C-D) 

Unheated 

More Than 

Garages 5 Cars 

5 or Less 
Cars 

Open or Carport Garages 

TV and Radio Equipment Areas 
Teletype Rooms (5 or More) 

Radio & 
Radio Relay Power Room 
Buildings Engine 

Room 

Equipment 
Unattended Room 
Carrier Huts Engine 

Room 

DISTRIBUTION OF FIRE PROTECTIVE APPARATUS 

CAHON DIOXIDE ASIESTOS GLOVES WATElt """ 
1 1 Set 

Per 50' of Travel Per Gas Ext. 

Ratio of 1 to each 
4 Gas Ext. 
Min. of 1 

1 
Per 50' of Travel 
Min. of 2 

1 1 Set 
(2 for very large Per Gas Ext. 
vaults) 

1 1 
or 1 Foam or 1 Gas 

(2 for very large 
kitchens) 

1 1 
or 1 Foam or 1 Gas 

1 1 
or 1 Foam or 1 Gas 

1 

1 per 5,000 sq. ft. 
(Fire Resistive) 

1 per 2,500 sq. ft. 
(Other Type Const.) 

1 
Per 2,500 sq. ft. 
Min. of 1 

Machine Area Office Area 
1 per 50' Maximum 1 per 2,500 sq. ft. 
Travel 75' Maximum Travel 

1 1 Set Ratio of 1 to each 4 
Per 50' of Travel Per Gas Ext. Gas Ext. 

1 1 Set 
(2 for very large Per Gas Ext. 
rooms) 

1 1 
or l Foam or 1 Gas 

Large Separate 
Rooms 1 per 50' 
of Travel 

1 1 Set 
Per Gas Ext. 

1 1 Set Ratio of 1 to each 4 
Per 50' of Travel Per Gas Ext. Gas Ext. 

1 1 Set 
Per 50' of Travel Per Gas Ext. 

Ratio of 1 to each 1 Set 1 per 2,500 sq. ft. 
5 Foam - Min. of 2 Do not Provide in 

1 
Unheated Space 

1 1 Set 
Per 2,500 sq. ft. Per Gas Ext. 
Min. of 1 

1 1 Set 
Per 50' of Travel Per Gas Ext. 

1 Per 50' of Travel 1 Set 
Per Gas Ext. 

1 1 

1 1 

1 1 

SECTION H43.010 
SECTION H54.601 

lOCATION 

On walls, partitions or columns 

Locate at entrance doors except for 
large operating rooms where the 
travel should not exceed 100 ft. 

One near entrance door 

Outside door to vault 

None - depend on Power Company 

Near entrance door 

Near entrance door 

(a) \Vhere 1 ext. is provided locate 
near door 

(b) Where more than 1 ext. is 
provided, distribute evenly 
throughout room 

On walls, partitions or columns 

On walls, partitions or columns 

Near entranc<' door 

Outside door 

On wall~,, partitions or columns 

On walls, partitions or columns 

1 gas ext. at main entrance door; 
distribute others on walls or col-
umns 

\\'here 1 ext. is provided locate near 
door. Where more than 1 ext is 
provided distribute evenly 

Travel distance should not exceed 
1{)() ft. 

Near entrance door 

Near entrance door 

Near entrance door 

Near entrance door 

Near entrance door 

Indicates whether or not temperature is continuously maintained above 32°F; in unheated areas substitute antifreeze units. 

Note A: Where cables enter the building in areas other than through a basement cable vault, the following is recommended: 
1. For basement.less building or building with basement, but no cable vault. Provide fire protective measures required for space 

through which the cables enter the building including a minimum of 1 CO" Extinguisher and one set of asbistos gloves. 
2. For buildings with cable vault, but no basement using an external entrance to the vault. Provide 1 CO, Extinguisher and one set 

of asbestos gloves inside the vault. 

Note B: Extinguisher provided in gas fired heater rooms is not for use on gas heater unit. The storing of material or equipment other than the 
heater unit in heater rooms is not recommended. In the event of fire in gas heater unit, turn off gas supply. The type of extinguisher 
to be selected would be determined by the hazards associated with the heater room. 

Note C: Less than 800 lines 1 gas extinguisher provided and 1 set of asbestos gloves. 

Note D: Less than 1500 Jines only I water extinguisher need be provided, less than 800 lines - no water extinguisher provided. 
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BELL. SYSTEM PRACTICES 
Buildings 
Fire Protection 

SECTION II la I 1C 
SECTION H54.602 

Issue 4, February, 1959 
AT&TCo Standard 

WATER-TYPE FIRE EXTINGUISHERS 

CONTENTS PAGE 

I. 

2. 

3. 

4. 

5. 

6. 

I. 

GENERAL 

DESCRIPTION 

LOCATION . 

MOUNTING 

METHOD OF OPERATION 

MAINTENANCE 

GENERAL 

5 

5 

5 

6 

1.01 The water-type fire extinguisher is used 
on fires i~ telephone equipment which have 

made some headway and which are beyond the 
scope of the carbon dioxide type due to insuffi
cient range of discharge of this extinguisher or 
to the lack of cooling action of the gas on deep 
seated masses of burning material. The water
type extinguisher is not suitable for use on fires 
involving flammable liquids, oils, or greases or 'l 
live electrical equipment such as power boards, 
power plant apparatus, billing and computing 
machines used in accounting centers, CAMA or 
AMA equipment, radio and carrier equipment, or 
elevator machinery. 

1.02 The water-type extinguisher replaces the 
soda-acid extinguisher in equipment space 

and supplements the carbon dioxide extinguisher. 

.J 

1.03 This section is reissued to include the'l 
latest design of water-type extinguisher 

with newly designed label, and to list additional 
areas where this type of extinguisher should not 
be used. 

1.04 Arrows in the margin indicate changes in 
the text. 

2. DESCRIPTION 

2.01 The extinguisher consists of a lead lined 
copper or brass tank of about 2-1/2 gallons 

capacity and uses plain water, which is expelled 
by the expansion of carbon dioxide from a metal 

cartridge located within the tank. The cartridge 
is attached to the underside of the extinguisher 
cap and is removable with the cap. A grooved 
puncturing pin attached to a plunger extends 
through the extinguisher cap and is directly 
above and at right angles to a disc in the top of 
the cartridge. The details of the latest design of 
extinguisher are shown in Fig. 1, and similar de
tails of former designs in Figs. 2 and 3. 

2.02 To discharge the extinguisher, the safety 
guard is pushed aside and the tank turned 

bottom up and bumped on the floor. The safety'l 
guard is omitted from the latest design, thus 
eliminating the first step. This causes the 
plunger to be forced in and the grooved pin to.J 
puncture the disc in the cartridge and releases 
the carbon dioxide into the extinguisher tank. 
The water in the tank is expelled with sufficient 
force to throw an effective stream some 30 to 40 
feet horizontally and continues for about 60 
seconds, after which gas is emitted for a few 
seconds. The discharge of liquid ceases when the 
extinguisher is turned right side up, but the gas 
continues to escape and can not be stopped until 
it is exhausted. A new pressure cartridge must 
be inserted and the tank refilled before the ex
tinguisher can be used again. 

2.03 On previously designed models, but omit-'l 
ted from the latest design, a "U" shaped 

hinged guard is placed over the outside end of 
the plunger to prevent accidental puncturing of 
the cartridge disc. When the extinguisher is to 
be discharged, this guard is pushed back and 
becomes fixed in the open position. 

2.04 In case the guard is not pushed back when 
the extinguisher is to be used, the plunger 

will not be obstructed since the guard is of metal 
light enough to collapse when crushed to the 
floor under the weight of the extinguisher. 

2.05 Rubber Jacket: A rubber jacket is pro-'l 
vided over the grenade-shaped cartridge 

for the purpose of preventing possible electro
lytic corrosion. This rubber "jacket has been 

.J 

©American Telephone and Telegraph Company, 1959 
Printed in U. S. A. 
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SECTION H43.110 
SECTION H54.602 

TRANSPARENT 
N 0 ZZ L E ------.... 

NOTE: 
ALSO CHANGED 
{A) NAMEPLATE 
(B) HANGER 

i.---- 7 in. ------c., 

HANDLE FOR USE WHILE 
EXTINGUISHER IS BEING 
DISCHARGED. 

Fig. 1 - Latest Design with Cylindrical Cartridge 
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SECTION H43. ll 0 
SECTION H54.602 

11-.------------l""''""\-----------Safety Guard 

1% in. Catch -----------Top of Plunger 

I !"=====""----Plunger 

Rubber Cap Gasket 
1~ in. 

Collar---

Strainer 

Cartridge 
Ho Ider --ll--11--# 

Filling 
Lug 

(Fill to 
this point) 

22Ya in. 

~Cap 

-------------- Metering Groove 

'1..------Puncturing Pin 

Strainer 

Handle for Carrying 
and Mounting 

Weight Band 

-lil--!--------11---Carbon Dioxide Cartridge 

o------14----Rubber Jacket 

!!---Tank 

>--+------7 in.--·-------+--" 

Nozzle 

Fig. 2 - Design with Long Rubber Jacket 

Handle for use while 
extinguisher is being 
discharged. 
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SECTION H43. II 0 
SECTION H54.602 

I\ in. 
I 

1% in. 

Strainer 

Cartridge 
Holder --A::i-6---C.:..._-fi, 

Filling 
Lug 

(Fill to 
th15 point) 

22~ in. 

Nozzle 

' 'I 
'' '' 

'' '' 

' ' ' ' ' I 

I I 
1--1-------7 in. ------+--I 

Safety• Gu•rd 

Top of Plu"tlO' 

Plunpr 

Pubber C.p Ga>ke! 

Metering Groove 

Pundunng Ptn 

Oise 

Lead Ga>ket 

Strainer 

Handle for C.rrymg 
and Mounting 

Weigh! Band 

ubber C.rtnd• Gasl<e! 

carbon Oioxide Cartridge 

Lead Jacket 

ubber Jacket 

Tank 

----Handle for use while 
,..,. extinguisher is being 

_l ______ 'I::========~======~~ discharged. 

Fig. 3 - Design with Short Rubber Jacket 
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eliminated as unnecessary in the latest cylindri
cal design because the steel cartridge is enclosed 
in a brass jacket and then tin coated which pre
vents electrolytic corrosion. 

2.06 Cartridge: A newly developed cylindric-., 
ally shaped cartridge (WF75) approx

imately 12 inches long and 1-1/8 inches in 
diameter replaces the present zinc coated 
grenade-shaped cartridge (WF53). The new car
tridge is designed without a screw-type safety 
cap and can be used in any Bell System standard 
water-type fire extinguisher. 

3. LOCATION 

3.01 Water-type extinguishers are subject to 

..I 

freezing and, therefore, should not be lo
cated in spaces where freezing temperatures may 'l 
be encountered. If, however, it is considered 
necessary to place the water-type fire ex
tinguisher in locations where freezing temper
atures are encountered, antifreeze solutions 
should be added to the water. It.-is important in 
these cases to make sure that a properly labeled 
tank is selected and that the solutions used con
form with the manufacturers' specifications. The 
Bell System standard extinguisher is not suit
able for antifreeze solutions (not labeled prop
erly). Water-type fire extinguishers suitable for 
antifreeze solutions are available only through 
local purchase. ..I 

3.02 The carbon dioxide which is held under 
pressure in the cartridge is subject to a 

rapid rise in pressure where temperatures above 
normal are experienced. It is desirable, there
fore, to locate these extinguishers away from hot 
surfaces and out of the direct rays of the sun. In 
general, the clearance between extinguishers and 
radiators or uncovered heating pipes should be 
at least two feet. This distance may be reduced 
to six inches in the case of covered pipes. 

3.03 Extinguishers should not be located where 
they are subject to mechanical injury from 

moving objects. 

4. MOUNTING 

4.01 Extinguishers should be mounted as shown 
in Fig. 4. 

Not more 
than 60 in. 

to floor 

SECTION H43. I I 0 
SECTION H54.602 

30 A Bracket 

Fig. 4 

4.02 Where extinguishers are placed on free 
standing columns, arrangements for 

mounting may include metal bands encircling 
the column or if it has been predetermined in 
what locations they will be required, considera
tion should be given to include mounting ar
rangements when the columns are constructed. 

4.03 The extinguisher should be mounted so it
will hang in a vertical position. 

5. METHOD OF OPERATION 

5.01 To operate the extinguisher, proceed as 
follows: 

(1) Remove extinguisher from mounting 
bracket and carry to the fire in an upright 

position. 

(2) Invert tank after pushing aside the safety ... 
guard on those extinguishers so equipped. 
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SECTION H54.602 

(3) Hold tank by handle in the bottom with 
hose in other hand. 

(4) Bump plunger in tank cap on floor. 

(5) Direct discharge at fire from a distance 
of about 5 feet if possible. If not possible, 

move away as the stream is effective up to 
about 30 or 40 feet horizontally. 

(6) Play stream from top down with side-to
side motion. For other than equipment 

fires, play stream at base of flames and follow 
flames with stream. 

(7) Stop liquid discharge by inverting tank 
to normal position when fire is completely 

extinguished. 

(8) Do not use water-type extinguishers on 
fires involving flammable liquids, oils, or 

greases. 

Page 6 
6 Pages 

6. 

(9) Do not use water-type extinguishers on 
fires involving live electrical equipment 

such as power boards, power plant apparatus, 
billing and computing machines used in ac
counting centers, CAMA or AMA equipment, 
radio and carrier equipment, or elevator ma
chinery. 

(10) Do not return discharged or partially dis
charged extinguishers to their mounting 

brackets. 

(11) Return plunger to normal position be
fore unscrewing cartridge to avoid pos

sibility of edges of metering groove picking up 
scrapings from cartridge disc. 

MAINTENANCE 

-6.01 Maintenance of the water-type fire ex
tinguisher is covered in Section H54.610 

(H44.210). 
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BELL SYSTEM PRACTICES 
Buildings 
Fire Protection 

BELL SYSTEM PRACTICES 
Buildings 
Operation and Maintenance 

Issue 

SECTION H54.603 
Issue 4, January, 1952 

AT&TCo Standard 

SODA-ACID TYPE FIRE EXTINGUISHERS 

1. GENERAL 

1.01 The soda-acid type fire extinguisher is 
used on fires in ~elephone buildings 

v-1hich do not involve telephone equ_ipment,. flam
mable liquids, oils or greases, or live electri
cal equipment such as power boards, power 
plant apparatus or elevator machinery. 

1.02 TIJ.e s.oda-acid extinguisher is replaced by 
the water type extinguisher in equipment 

spaces and should be used as far as possible 
only in locations where the action of chemi
cals used on a fire will not contribute as 
seriously to the fire damage as is the case in 
equipment spaces. 

1.03 This section is reissued to suggest that,., 
if at the tilne of the annual refill any 

extinguisher caps are found without a pressure 
r~lief hole, such a hole should be provided as 
covered in Paragraph 6. 07. .J 
2. DESCRIPTION 

2.01 The extinguisher consists of a lead lined 
copper tank of about 2-1/2 gallons ca

pacity, containing water mixed with sodium 
bicarbonate and a bottle half full of sulphuric 
acid. The liquid is expelled by inverting the 
tank causing sulphuric acid to be mixed with 
the sodium bicarbonate solution resulting in a 
chemical action generating carbon dioxide gas, 
the pressure of which forces the liquid out of 
the hose with sufficient force to throv-.r an ef
fective stream some JO feet. This discharge 
connnences almost immediately after the tank is 
inverted and continues for about 50 seconds 
until all the liquid is gone. The discharge 
of liquid ceases when the extinguisher is turned 
right side up, but the gas continues to escape 
and can not be stopped until the chemical ac
tion has been completed. The extinguisher 
must be recharged before it can be used again. 
The details of a typical extinguisher are shown 
by Fig. 1. 

3. LOCATION 

J.01 Soda-acid extinguishers are subject to 
freezing and their action becomes slug

gish at temperatures of 40°F. or lower and, 

therefore, are not located in spaces where the 
temperature may be lower than this figure. 

Strainer ~ 

Cap 
Filling 
Lug 
~~ 

Acid 
Bottle 

\II 

Cage 

d1 
Stopple 

Nozzle ~=~=~~ 

Handle for use while extinguisher 
is being discharged. 

Fig. 1 

J.02 Extinguishers are not located where they 
are subject to mechanical injury from 

moving objects. 

4. MOUNTING 

4.01 Extinguishers are mounted as shown by 
Fig. 2. 

4.02 Where extinguishers are placed on free 
standing columns, arrangements for mount

ing may include metal bands encircling the 

Copyright, 1952, by American Telephone and Telegraph Company 
Printed in U. S. A. Page 1 
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SECTION 1143.120 
SECTION H54.603 

Not more 
than 60 in. 

to floor 

T 
Not less 

than 18 in. 
to floor. 

I 

30 A Bracket 

Fig. 2 

column or if it has been predetermined in what 
locations they will be required, consideration 
should be given to including mounting arrange
ments when the columns are constructed. 

4.0) The extinguisher is mounted and the lower 
guides are bent so that it will hang in 

a vertical position. 

5. METHOD OF OPERATION 

5.01 To operate the extinguisher, proceed as 
follows: 

(1) Remove extinguisher from mounting 
bracket and carry to fire in upright 

position. 

Page 2 

(2) Hold hose and extinguisher cap handle 
in one hand, directing the nozzle at 

the fire, and invert tank holding it by 
the handle in the bottom with other hand. 

(3) Direct discharge at fire from a'ili.stance 
of S feet if possible. 

(4) If impossible to stand so close, move 
away aa the stream is effective up to 

about 30 feet. 

(S) Play stream at base of flames and 
follow flames with stream. 

(6) Stop liquid discharge by inverting 
tank to normal position when fire is 

completely extinguished. 

(7) Do not use soda-acid type extinguish
ers on fires involving telephone 

equipment, flammable liquids, oils or 
greases. 

(8) Do not use soda-acid type extinguish-
ers on fires involving live electri

cal equipment such as power boards, power 
plant apparatus or elevator machinery. 

(9) Do not return discharged or partially 
discharged extinguishers to their mount

ing brackets. 

6. MAINTENANCE 

(A) Inspection 

6.01 Soda-acid type extinguishers should be 
inspected at intervals for the following 

items.: 

(1) Hose is in good condition. 

(2) Nozzle opening is unobstructed. 

(3) Hose coupling is tight at tank outlet. 

(h) Dents are not evident on the extin-
guisher body at or near the upper or 

lower horizontal seams. Such dents tend 
to weaken these seams, and extinguishers 
so damaged should be discarded at once. 

(5) Finish is in good condition. 

(6) Mounting bracket is securely fastened 
to wall. 

( 7) Record tag is attached and ext"-'>gUisher 
has been recharged within the required 

time. 

' 

I 

• 
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(B) Recharging 

6.02 Extinguishers are discharged and refilled 
at least once a year to make sure they 

are in proper condition for immediate use. An 
inspection of the items mentioned in Para
graph 6.0l should also be made at this -time. 

Method 

6.03 Remove the extinguisher from its mount-
ing bracket and carry it to a suitable 

location vilhere it can be discharged. This may 
be done either outside the building or inside 
into a service sink partly filled with water. 
Leaking gaskets, defective hose connections, 
or other irregularities are noted as the ex
tinguisher is discharged and corrected during 
the recharging procedure. Only one extin
guisher per floor should be taken out of ser
vice at one time. 

6.04 Warning: In all the following operations 
where the extinguisher is to be taken 

apart, safety goggles and rubber gloves should 
be used. 

6.05 Take extinguisher to a location where a 
new charge can be provided and where the 

tank can be refilled. Unscrew the cap and re
move the cage and bottle from the tank. 

6.06 The tank is examined on the insid~ for 
corrosion and for deposits of soda or 

other foreign material which should be scraped 
off with a suitable piece of wood. The tank 
should then be scrubbed with a stiff brush and 
rinsed thoroughly. The strainer should be 
cleaned and the nozzle and hose should be ex
amined and flushed out to insure that the dis
charge passage is open. The cap, cage and stop
ple should be scrubbed with a brush and care
fully rinsed. 

6.07 It has long been a requirement of the 
Underwriters Laboratories that manufac

turers of this type extinguisher provide a 

SECTION 1143,120 
SECTION H54.603 

means of pressure relief during removal of the ., 
eap. For many years it has accordingly been 
the practice of the manufacturers to provide a 
small hole through the cap threads which, as 
the cap is unscrewed, will release any pressure 
that might be present. Probably most extin
guishers in the Bell System already are pro
vided with this hole in the cap but if upon 
the annual refilling any are found without it, 
they are modified locally. The hole should be 
about 3/16-inch diameter with its center about 
9/32 inch from the bottom edge of the cap. 

6.08 The extinguisher is then carefully re-
charged in accordance with the following 

procedure irrespective of any recharging in
structions that may be on the extinguisher 
name-plate or on the recharge package. 1-1/2 
pounds of bicarbonate of soda is thoroughly 
mixed with about 2-1/2 gallons of lukewarm 
water. The temperature of the water should not 
exceed lOOOF. The mixing is done outside the 
tank in order to insure that the soda is thor
oughly dissolved. Undissolved soda may clog 
the hose or nozzle. The tank is filled to the 
filling lug, taking care not to pour any sedi
ment into it. Filling the tank to levels above 
the filling lug reduces the air chamber volume 
and may result in excessive working pressure. 
Preservatives to prevent stagnation or solutions 
to lower the freezing point are not used. 

6.09 The cork or cap and label, if any, should 
be removed from a new bottle of acid and 

the bottle placed in the cage; a floating label 
may clog the outlet strainer. If the stopple 
is not a part of the cap assembly, it should 
next be put in place in the acid bottle. At 
this time, determine that the bottle is not so 
hlgh, as to prevent the extinguisher cap from 
being screwed down properly on the tank. Also, 
check to see that the stopple is free to move 
out of the bottle for proper release of the 
acid and that the bottle is so he"ld in the cage 
that it can not slide down on the stopple when 
the tank is inverted. These conditions can be 
checked best by placing the cage, bottle, stop
ple and extinguisher cap together as they are 
in regular assembly and determining with the 
fingers that the conditions mentioned are met. 
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6.10 Replace the rubber cap gasket with a new 
one. Coat the threads of cap and tank 

lightly with vaseline and screw the cap on the 
tank as tightly as possible by hand only, exer
cising care to insure that all threads are 
properly engaged. A bar or rod should not be 
used to tighten the cap. The same cap must al
ways be replaced on the tank from which it was 
removed; in this connection it is suggested 
that all recharging operations be co~pleted on 
one extinguisher before starting operations on 
the next. 

6.11 The date of recharging, etc., is recorded 
on the tag provided for this purpose. 

This tag is shown on Fig. J. 

6.12 The finish of the extinguisher is ex-
amined and polished or painted as re

quired. The hose should not be painted~ When 
the paint is sufficiently dry the extinguisher 
may be returned to its original lo ca ti on. 

6.13 Extinguishers are emptied before shipping 
to other locations. 

Page 4 
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Bell System 

CHEMICAL FIRE EXTINGUISHER 

Olfiu 0< Bld1. _ ----- - - - -- - -

Serial No. _____________ _ 

front Side • 

• 

' 
(o) 

Date Rechar- lnUWMOf 

Form ___ {!ZJll_ ~Jq 

Reverse Side 

Fig. 3 
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BELL SYSTEM PRACTICES 
Buildings 
Fire Protection 

Issue 
SECTION !143.130 
2, August, 1946 
AT&TCo Standard 

FOAi! TYPE FIRE EXTINGUISHERS 

1. GENERAL 

1.01 The foam type fire extinguisher is one 
of the approved types to be used on fires 

in locations which involve .flammable liquids 
such as oil and gasoline (except alcohol). It 
is not suitable for use on fires involving live 
electrical equipment such as power boards, pow
er plant apparatus or elevator machinery • ..., 
1.02 This section is reissued principally to 

include precautions against possible dam
age to extinguishers and disposition of those ,._J 
found in damaged condition. 

2. DESCRIPTION 

2.01 The extinguisher consists of a lead lined 
copper tank of about 2-1/2 gallons ca

pacity, using water mixed with sodium bicarbon
ate and a foam producing agent and an inner 
container holding a solution of aluminum sul
phate. The liquid is expelled by inverting 
the tank, causing the aluminum sulphate to be 
mixed with the sodium bicarbonate solution re
sulting in a chemical action producing foam 
and generating a pressure which forces the liq
uid out of the hose with sufficient force to 
throw an effective stream some 30 feet. This 

, o .. ~~ 
~~ Stopple Cap 

----T-Filling 8 
"'• 

'"""' Container 

andM tor use while extinguisher 
is being discharaed. 

Fig. 1. 

discharge oonnnences almost immediately after 
the tank is inverted and continues for about 
50 seconds until all the liquid is gone. The 
discharge of foam slows up when the extin
guisher is turned right side up, but a certain 
amount continues to escape and cannot be stopped 
until the chemical action has .been completed. 
The extinguisher must be recharged before it can 
be used again. The details of a typical extin
guisher are shown by Fig. 1 • 

3. LOCATION 

3.01 Foam extinguishers are subject to freez-
ing and their action becomes sluggish at 

temperatures of 4o°F. or lower and, therefore, 
should not be located in spaces where the tem
perature may be lower than this figure. 

3.02 Extinguishers shouldnot.be located ~here "'i 
1
they are subject to mechanical injury 

from moving objects. ._J 

4. MOUNTING 

4.ol Extinguishers should be molUlted as shown 
by Fig, 2. 

Not mm 
than 60 in. 

to floor 

T 
Not less 

than 18 in. to-

Fig .. 2., 

Copyright, 1946, by American Telephone and Telegraph Company 
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SECTION Hl,3.130 

4.02 Where extinguishers are placed on free 
standing colunms, arrangements for mount

ing may include metal bands encir~ling the col-
1.Ullll or if it has been predetermined in what 
locations they will be required, consideration 
should be given to including mounting arrange
ments when the collU!lils are constructed. 

4.03 If it is unnecessarytomount a sand pail 
with the extinguisher, it can be mounted 

as shovm in the section covering water type 
extinguishers. 

5. METHOD OF OPERATION 

5.01 To operate the extinguisher, proceed as 
follows: 

(1) Remove extinguisher from 
bracket and carry to fire 

position. 

mounting 
in upright 

(2) Hold hose and ext-inguisher cap handle 
in one hand, directing the nozzle. at 

the fire, and invert tank holding it by 
the handle in the bottom with other hand. 

(3) Direct discharge at fire from a dis-
tance such that the foam will fall 

lightly on the burning surface. Fighting 
fire from too close a distance may cause 
burning liquid to splash and spread fire. 
1£ fire is in a container, the discharge 
should be played on the inside wall. 

(4) If possible, walk around fire as foam 
is played on it. 

(5) Reduce liquid discharge 
tank to no :rraa 1 position 

completely exti guished. 

by inverting 
when fire is 

(6) Do not us foam type extinguishers on 
fires in,-, lving live electrical equip

ment such a~ power boards, pcwer plan.t 
apparatus or elevator machinery. 

(7) Do not return discharged 
discharged extinguishers 

mounting brackets. 

6, MAillTENANCE 

or partially 
to their 

(A) Inspection 

6,01 Foam type 
spected at 

items: 

extinguishers should be in
intervals for the following 

(1) Hose is in good condition. 

(2) Nozzle opening is unobstructed. 

(3) Hose coupling is tight at tank outlet. 

(4) Dents are not evident on the extin-
guisher body at or near the upper or 

lower horizontal seams. Such.dents tend 

Page 2 

to weaken these seams, and extinguishers 
so damaged should be discarded at once. 

(5) Finish is in good condition. 

(6) I1ounting bracket is securely fastened 
to wall. 

(7) Record tag is attached and extinguish
er has been recharged within the re

quired time. 

(B) Recharging 

6.02 Extinguishers should be discharged (or 
emptied) and refilled at least once a 

year to make sure they are in proper condition 
for immediate use. An inspection of the items 
mentioned in Paragraph 6.01 should also be 
made at this time. 

I'Iethod 

6.03 Remove the extinguisher from its mount-
ing bracket and if it is to be discharged., 

carry it to a suitable location, preferably 
outside the building, for this purpose. Leak
ing gji!Skets, defective hose connections, or 
other irregularities should be noted as the 
extinguisher is discharged. Only one extin
guisher per floor should be taken out of ser
vice at one time. 

6.o4 Take extinguisher to a location where a 
new charge can be proifided and where the 

tank can be refilled. Unscrew the cap and re
move the inner container from the tank. 

6.05 Where it is not desirable to discharge 
the extinguisher, it may be emptied in

stead. When this is done, both the tank and 
the inner container should be completely 
drained, care being exercised in doing this 
not to mix the aluminum. sulphate · and soda 
solution. If emptied into a slop sink, the 
soda solution should be poured into the sink 
first and thoroughly flushed down with water. 
The aluminl..UU sulphate should then be emptied 
into the sink and flushed down with water. 

6.06 The tank should be examined on the in-
side for corrosion and for deposits cf 

soda or other foreign material which should be 
scraped off with a suitable piece of wood. 
The tank should then be scrubbed with a stiff 
brush and rinsed thoroughly. The strainer 
should be cleaned and the nozzle and hose 
should be examined and flushed out to insure 
that the discharge passage is open. The cap, 
inner container and stopple should be scrubbed 
with a brush and carefully rinsed. 

6.07 The extinguisher should then be re-charged 
by carefully following the directions on 

the recharge packages usually furnished for 
this purpose. This generally involves thor
oughly mixing the "B" solution containing bi
carbonate of soda and a foam producing agent 

• 

I 
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with luk:ewann water. The temperature of the 
water sho'\lld not exceed l00°F. The mixing 
should be done outside the tank in order to 
insure that the mixture is thoroughly dissolved. 
Undissolved soda may clog the hose er nozzle • ._ 
The tank should be filled to the filling lug 
taking care not to pour any sediment into it. 
Filling the tank to levels above the filling ~ 
lug reduces the air chamber volume and may re
sult in excessive working pressures. Preserva- ,._J 
tives to prevent stagnation or solutions to 
lower the freezing point should not be used. 

6.08 The recharge is completed by thoroughly 
mixing the "A" solution (aluminum sul

phate) with water as directed and pouring it 
into the inner container which is then returned 
to the tank. 

6.09 Replace the rubber cap gasket with a new 
one. Coat the threads of cap and tank 

lightly with vaseline and screw the cap on the 
tank as tightly as possible by hand only, ex-...., 
ercising care to insure that all threads are 
properly engaged. A bar or rod should not be 
used to tighten the cap. The same cap, inner ._J 
container and stopple must always be associated 
with the tank from which they were removed; in 
this connection it is suggested that all re-....., 
charging operations be completed on one extin
guisher before starting operations on the next. +.J 

6.10 The date 
recorded 

purpose. This 

of recharging, etc., should be 
on the tag provided for this 

ta~ is shovm by Fig. 3. 

6.11 The finish of the extinguisher should be 
examined and polished or painted as re

quired. The hose should not be painted. v:hen 

SECTION !143.130 

the paint is sufficiently dry the extinguisher 
may be returned to its original location. 

6.12 Extinguishers should be emptied before 
being shipp~d to other locations. 

... _ 
CHEMICAL FIR£ EXTINGUISHER 

--·------·-------s.illll. .. ___________ _ 

........... 
Fig. 3. 

Par,e 3 
3 PaE;eS 
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BELL SYSTEM PRACTICES 
0\lildings 
Fire Protection 
Operation and Maintenance 

_. sna11 •s , 1 
SECTION H54.605 

Issue 4, May, 1953 
AT&TCo Standard 

CARBON DIOXIDE TYPE FIRE EXTINOUISHERS 

1. OENERAL 

1.01 Carbon dioxide type fire extinguishers 
are used for fighting incipient fires in 

wires, cables, racks, switchboards, power ma
chinery and in certain locations involving 
flanunable liquids. Since the gas is hannless 
to the equipment, these extinguishers should 
be used wherever it is possible to get the 
nozzle within about 2 feet of the flames. 

1.02 Extinguishers of two capacities are in 
use, one containing about 10 pounds of 

carbon dioxide and the other an older model, 
replacement of which is recommended in Para
graph 6.12 of this practice, containing about 
7-1/2 pounds. The 10-pound extinguisher super
sedes the 7-1/2-pound. 

l.OJ Two types of 10-pound extinguishers are 
used, their principal difference being in 

the method of operation. One type releases the 
gas by rotating a hand wheel and the other by 
pressure on a trigger. The 10-pound trigger 
operated extinguisher supersedes the older hand 
wheel type. Existing hand wheel operated ex
tinguishers should, however, be continued in 
service as they are considered as providing the 
same fire protection as the newer type. Hand 
wheel type extinguishers of 10-pound capacity 
have been furnished in two over-all weights 
differing by about 5 pounds. To readily 
identify these two extinguishers, a yellow mark 
is furnished on the front of the cylinder of 
the ligher weight extinguisher. The trigger 
release extinguisher is about the same weight 
as the lighter of the two hand wheel types. 

l.OU This section is reissued to: 

(a) Recommend replacement of 7-1/2-pound car
·bon dioxide extinguishers. 

(b) Recommend periodic replacement of hose 
assemblies • 

(c) Recommend pressure testing of cylinders 
at time of recharge. 

(d) Refer to double numbered Section H4J.Ol0, 
H54.60l, 11Distribution of Fire Protective 

Apparatus" of Bell System Practices. 

(e) Include changes in certain wording and ._, 
rearrangement of the text. Arrows are 

used to indicate changes throughout the text. +' 

1.05 For operation and maintenance applica- ., 
tion, this section is double numbered 

with this issue and the same issue number is .._. 
assigned for uni.fonnity. 

2. DESCRIPTION 

2.01 Each extinguisher consists of a steel 
cylinder containing carbon dioxide under 

4i pressure which is discharged as a gas through a 
hose and a cone shaped nozzle ·when released. A 
general view of the 10-pound extinguisher having 
trigger release is sho~m by Fig. 1, and the 

+l 10-pound hand wheel release unit is shown by 
Fig. 2. 

Hose 
Handle 

Hose 
Clip t'---''r:::'-21JJ--"'I 

Not more 
than 60 in. 
to floor 

Nozzle 

Not less· than 
24 in. to floor 

for locations where 
weighing is done 

Safety 
Outlet 

Fig. 1 - New Design with Trigger 

Copyright, 1953, by American Telephone and Telegraph Company 
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SECTION H4J .140 
SECTION H54. 605 

........ 
then 60 in. 

to floo< 

Nozzle 

Not less than 
24 in. to flool 

for locations where 
wei1hing is done 

Hose 
Assemb~ 

Wli&ht 

Fig. 2 - Former Design with Hand Wheel 

+2.02 The gas is most effective when used with-
+ in about 2 feet from the fire and the 

discharge for both the 10-pound and the 
7-1/2-pound extinguishers continues for 40 to 
45 seconds. The gas has no appreciable cooling 
effect in fighting fires, but extinguishes the 

r+ flames by its smothering action. In the case 
of burning fat such as in_a cafeteria deep fat 
fryer care should be exercised that the force 
of ·the gas as it is discharged does not spatter 

!+the hot fat. 

2.03 During the discharge of the extinguisher, 
solidified gas in the fom of 11 snow 11 ap

pears in the gas cloud and collects on the 
floor and other surfaces for a few moments Wl

til it evaporates. This 11 snow" is extremely 
cold and should not be handled, as frostbite 
may result. 

Page 2 

2.04 Valve - 10-Pound - Trigger Releas6: In-
ternally this valve has a main and an 

auxiliary valve seat. Operation of the.trigger 
initially opens the auxiliary valve which ad
mits full gas pressure to both sides or· the main 
valve seat. Further pressure of the trigger 
opens the main valve with little effort. When 
not in use both valves are held closed not only 
by spring pressure but by full pressure of the 
gas within the cylinder. The trigger can be 
latched in the open position or can be released 
at will to stop the flow of gas, thereby per
mitting temporary conservation of the gas for 
use on any rekindling action which may occur 
after the fire has apparently been extinguished. 
To prevent inadvertent operation, the trigger 
is locked in the inoperative position by a pin 
having chain attachment to the body of the ex
tinguisher. The pin must be withdrawn to per
mit operating the trigger. A wire seal is 
provided which is broken by operating the trig
ger, thus furnishing a visible means for de
termining whether the extinguisher has been 
operated. 

2.05 Valve - 10-Pound Hand Wheel Release: This 
valve also can be closed after it has been 

opened, thereby permitting temporary conserva
tion of the gas. The seal is, however, only 
temporary and is not sufficiently tight to re
tain the gas for more than a short time. lb.e 
valve is provided with a guard pin which pre
vents accidental operation of the hand wheel by 
fixing it in position. A wire seal gives a 
visual indication of whether the guard pin and 
hand wheel have been tampered with. To use the 
extinguisher it is first necessary to withdraw 
the guard pin, which operation breaks the wire 
seal. 

2.o6 Valve 7-1 2-Pound: The valve on the 
7-1 2-pound extinguisher cannot be closed 

once it has been opened. A hand wheel guard is 
available for this extinguisher to minimize the 
possibility of tampering with the hand wheel 
and discharging the extinguisher while on the 
mounting bracket. This guard is sho\'m by Fig. 3 
and should be prqvided only in cases where 
tampering might be expected. 

2.07 Safet 2-Pound: A safety cap 
is provided on the 7- 2-pound extin

guisher for use ~uring shipment when the hose 
is not in place on the extinguisher. It is 
important that during shipment and storage this 
cap be in place, since otherwise if the extin
guisher is accidentally discharged there is 
cons.iderable recoil; also the cap provides a 

1f 
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!!!I !!!2! W!WI - -VALVE 0NC£ OPENED 

CAN NOT BE CLOSED 

3l8S. 

Hose 

Host Assembly 
Weiahl 

TARE wr. _.,_, __ Empty 
24 Ji Cylinder 

Fig. 3 
• 

Weight 

1i, Pound 
Extinguisher 

desirable mechanical protection for the threads 
of the valve outlet. When not on the valve 
outlet, this cap is normally attached to a 
bushing on the extinguisher handle. The 
10-pound extinguishers are so designed that 
separate safety caps are not required. 

3. LOCATION 

3.01 Carbon dioxide type fire extinguishers 
may be used in both heated and unheated 

spaces occupied by telephone equipment. 

J.02 The carbon dioxide gas is subject to a 
rapid rise in pressure.where temperatures 

above normal are experienced. It is desirable, 
therefore, to locate these extinguishers away 
from hot surf aces and out of the direct rays 
of th~ sun. In general, the clearance between 
extinguishers and radiators or uncovered heat
ing pipes should be at least 2 feet. This dis
tance may be reduced to 6 inches in the case 
of covered pipes. 

3. 03 The general procedure to be followed in +i 
distributing fire protective apparatus 

throughout telephone buildings is outlined in 
Section H43.0l(\ H54.60l of Bell System Practices. +' 

4. MOUNTING 

SECTION H43. J.4o 
SECTION H54.605 

4.01 10-Pound: The 10-pound extinguishers 
should be mounted as shown by Fig. 1 and 

Fig. 2 and if necessary the lower guides bent 
to hold the cylinder in a vertical position. 
If a mounting bracket for the 7-1/2-pound ex
tinguisher only is available, it may be adapted 
to mount the 10-pound extinguishers by obtain
ing Guide P243864 and fastening it in the mount
ing holes for the gloves container. 

4.02 7-1/2-Pound: Th• 7-1/2-pound extinguisher 
if retained in service is mounted as + 

shown by Fig. 1 and Fig. 2 and the lower guides 
bent to hold the cylinder in a vertical posi
tion. Most of the 7-1/2-pound extinguishers 
have the long mounting brackets shown by Fig. 4 
and where these are available they should be 
used for mo1lllting. 

Spring 
Balance-

H°"' 

7Js; Pound 
Extinguisher 

Nozzle---t 

Weighing Bracket per Dwg. 221·8·76 

Old Type 
Mountin1 
Bracket 
per Dwg . 
157·A·53 

"'-

Not mme 
than 57 in. 

to floo< 

Fig. 4 

T 
I 

I 
Not less 

than 15 in. 
to floor 

I 
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SECTION R4J.J.40 
SECTION H54.6o5 

4.0J Mounting Brackets: The JOA bracket shown 
for the 10-pound extingui"hers is a uni

versal type which is used for the 7-1/2-potilld 
+carbon dioxide type if retained in service, the 

water type, the soda-acid type, and the foam 
type extinguishers. This bracket replaces the 
bracket per Drawing 157-A-53 shown by Fig. 4. 
To insure that a hand wheel operated 10-pound 
extinguisher of lighter weight (yellow mark on 
cylinder) is returned to a given location, a 
yellow mark should be applied with multiple 
marking paint to the bracfet at such location. 

4.04 Where extinguishers are placed on free 
standing columns, arrangements for mount

ing may include metal bands encircling the 
column, or if their locations have been prede
tennined, consideration should be given to 
including mounting arrangements when the col
umns are constru~ted. 

4.05 The extinguishers are shipped fully 
charged and completely assembled for use 

except that the hose is not attached tc the 
valve. In mounting the extinguishers on the 
brackets the following directions should be 
carried out: 

(a) Remove the cork or plug from the valve 
end of the hose which is provided dur

ing shipment to protect the inside of the 
hose from foreign particles. 

(b) Inspect the orifice through the nozzle to 
see that the opening is free. 

(c) 7-1/2-Pound On1y: Remove the safety cap 
from the valve outlet and attach it to 

the lower end of the handle. 

(d) Attach the hose securely to the valve 
with the aid of a wrench. 

( e) The extinguisher should be weighed before 
placing it in service, as outlined in 

Paragraphs 6.02, 6.0J and 6.04. 

(f) 7-1/2-Pound Onl.y: After placing the 
extinguisher in position on the mounting 

bracket remove the safety clip around the 
valve stem which is provided to prevent acci
dental operation of the valve during shipment. 

5. METHOD OF OPERATION 

5.01 To operate the extinguisher, proceed as 
follows: 

(1) Remove extinguisher from mounting bracket 
and carry it to the fire. 

(2) 10-Pound On1y: Remove the guard pin. 

Page 4 

(3) Remove nozzle from the clip and direct 
at fire. Open hand wheel valve by turning 

hand wheel to the left. For extinguishers 
having tr~gger control, open the valve by 
upward pressure of the index finger on the 
trigger. This valve may be latched in the 
open position, if desired, by pulling the 
trigger up and forward (toward the valve body). 
Keep hand on tcp of 7-1/2-pound extinguisher 
to prevent its falling. 

(4) Direct discharge at base of fire with 
nozzle about 1 foot from fire, if possible. 

(5) Starting at the base of the flames, move 
nozzle slowly from side to side and work 

generally upward on the flame area but quickly 
return below momentarily to wipe out such re
kindling as may occur so far as it may be 
consistent to do so with the fire conditions 
prevailing above. 

(6) While carbon dioxide will continue to be 
discharged, the extinguisher is ineffective 

after the discharge of "snow" ceases and, if 
required, another extinguisher should be 
brought into play at this time. 

(7) lO-Pound Only: If the fire is extinguished 
before the effective discharge is com

pleted, the discharge may be stepped by turn
ing the hand wheel to the right, or by re
leasing the tr.i}gger to its normal position, 
as the case may be. 

(8) Any glowing embers remaining after the 
discharge of the gas should be snuffed 

out with asbestos gloves. 

(9) Do not return discharged or partially 
discharged extinguishers to their mount

ing brackets. They should be forwarded for 
recharge in accordance with local instructions. 

~ Where recharging is accomplished by the 
Western Electric Company arrangements will be 
made for the pressure testing of the cylinders 
of the extinguishers in accordance with the 
requirement of the Interstate Commerce Com
mission (Bureau of Explosives). Where re
charging is handled locally it is recommended 
that arrangements be made with the concerns 
doing the recharging to accomplish the re
testing of cylinders as required by the In-

L+ terstate Commerce Commission. The date of 
the last test of the cylinder is stamped on 
it. 

6. MAINTENANCE 

(A) Inspection 

6. 01 Carbon dioxide type extinguishers should 
be inspected at intervals for the follow

ing items: 

rt • 
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(1) 7-1/2-Pound Dn1y: That the safety clip 
has been removed from ~round the valve 

stem. 

(2) 10-Pound Only: 
not broken. If 

should be weighed. 

That the wire seal is 
broken, extinguisher 

(3) Hose is in good condition especially at 
couplings. 

(4) Nozzle is not broken and orifice is un~ 
obstructed .. 

(5) Hose coupling is tight at cylinder outlet 
and at nozzle. 

(6) Hose is looped back over valve handle and 
held in place by clip on side of extin

guisher in such a way that lower edge of 
nozzle is slightly above bottom of extin
guisher. 

(7) Finish is in good condition. 

(8) Mounting bracket is securely fastened to 
wall. 

(9) Record tag is attached and extinguisher 
has been weighed within the required time. 

(B) Weighing 

6.02 Extinguishers should be weighed at least 
once a year to make sure they are in 

proper condition for immediate use. An inspec
tion of the items mentioned in Paragraph 6.01 
should also be made at this time. 

Method 

6.0J Weighing of extinguishers should be done 
with the aid of a spring balance coded 

No. 120, manufactured by John Chatillon and + 
Sons of New York. The spring balance should be 
supported by a weighing bracket arranged to be 
attached to the hook or the extinguisher mount
ing bracket. 'Ibis arrangement is sho•m by 
Fig. 4. 

6.04 Both the 10-pound hand wheel type and the 
7-1/2-pound extinguishers have the weight 

of the empty cylinder stamped on the valve and 
the weight of the hose assembly stamped on the 
hose coupling. The 10-pound trigger type has 
the weight of both the empty cylinder and of 
the hose assembly stamped on the name plate at 
the rear of the hose clip. To determine if the 
extinguisher is in proper condition for immediate 

SECTION 1143.:U.O 
SECTION H54.605 

use, the following conditions should be met 
irrespective of any instructions that may be on + 
the name plate: 4--

The total weight (by spring balance) should 
not be less than: 

STAMPED CYLINDER WEIGHT 

plus 

STAMPED HOSE ASSEMBLY WEIGHT 

plus 

5 POUNDS 

~ utirtprslltr ftftl on •lllf(!Jol ols 
Wli(l\t i$ '-"'ID lie Im. Ula-. 11\0t!Ult ..._ 

Fron! Side 

I (o) 
"" .... • • 

f ____ {J~ -· 

Fig. 5 

Recording Weight 

6.05 If the extinguisher is within the required 
weight limit and otherwise satisfactory, 

it should be retunied to its mounting bracket 
and the weight recorded on the tag provided 
for this purpose. This tag is shown by Fig. 5. 

6.o6 Extinguishers which do not meet the re
quirements shoqld be discharged, and then 

forwarded for recharge in accordance with local 
instructions. 

Page 5 
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SECTION 1143.lhO 
SECTION HS4.6oS 

6. 07 Although the extinguishers are designed 
with an ample facto'r of safety and will 

withstand a reasonable amount of rough usage, 
care should be exercised while weighing or 
otherwise handling them to avoid dropping or 
subjecting the cylinder or valve to an excessive: 
strain. 

6.0B The finish of the extinguisher cylinder 
should be examined and painted as re

quired. The hose should not be painted. 

6.09 When returning discharged extinguishers 
the hose assembly should be disconnected 

from the extinguisher and in the case of the 
7-1/2-pound type the safety cap should be placed 
over the valve opening. 

6.10 The hose assemblies for the 10-pound and 
7-1/2-pound extinguishers are not inter

changeable. The hose assemblies for the two 
10-pound hand wheel control extinguishers of 
different weights: are interchangeable. The 

Page 6 
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hose assembly for the 10-pound trigger control 
extinguisher is not interchangeable with those 
of any of the foregoing extinguishers. 

r+ ( C) Replacement 

6.11 The replacement of all remaining 
7-1/2-pound extinguishers with the 

l+ 10-pound unit per KS-14137 is recommended. 

r+ 6.12 In view of the indicated approximate 
10-year service life of the hose assembly 

and the difficulties involved in pressure test
ing them, it is suggested that the hose assem
blies of 10-paund and larger size carbon dioxide 
extinguishers be replaced on a 14-year basis. 
To assist in this replacement the date of manu
facture such as (SJ) is stamped into the metal 
couplings of hose assemblies of new extinguish
ers and on all replacement assemblies. For ex
tinguishers obtained prior t.o the introduction 
of this procedure it is suggested that the 
earliest date appearing on the extinguisher 
body be considered as the date of manufacture 

l+ of the hose assembly •• 
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BELL SYSTEM PRACTICES 
Buildings 
Fire Protection 

SECTION H43.150 
Issue l, 6-1-33 

Standard 

ASBESTOS GLOVES 

l. GENERAL 

1.01 illtihe asbestos glove is used for ex-
tinguishing small fires in telephone 

equipment and for snuffing out small quan
tities of glowing embers after the flames 
have been smothered with a carbon dioxide 
exti~guisher. Gloves should be employed 
only where it is reasonably certain that 
they will be adequate as compared to using 
gas or water. 

1.02 Gloves are not intended to protect 
the hands in handling the carbon di

oxide extinguisher and should not be used 
for this purpose. 

2. DESCRIPTION 

2.01 The glove consists of a 20-inch as-
bestos gauntlet having three fingers 

and two thumbs. It is large enough for any 
hand and arm, and having two thumbs it can 
be used on either hand without loss of time 
in arranging a proper fit. See Fig. 1. 

2.02 

metal 

Two 
kept 
ring 

gloves comprise a set and are 
in a metal container having a 
attached to a hinged cover on the 

< 

ffe 

f 
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r 

~ 

t . 

Fig. 

20 in. 

/:{ 
y 

t ' 
~-

-~ } -; / . 

1. 

bottom which is pulled down in order to 
grasp the gloves. The glove container is 
designed for attachment to the mounting 
bracket of the carbon dioxide extinguisher 
and is perforated at four points so that it 
may be seen whether the gloves are in place. 

3. MOUNTING 

3.01 Gloves should be mounted as shown by 
Fig. 2. 
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4. METHOD OF USING 

4.01 To use the glovea, proceed as fol
lows: 

(1) Remove gloves from container and 
carry to fire. 

(2) In most cases 
be extinguished 

oxide extinguisher. 

small fires should 
with the carbon di

When gloves are to 
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SECTION H43.150 

be used, place one on each hand and 
snuff out fire. Gloves may also be 
used to prevent the spread of fire 
by putting them in the path of the 
flames. 

(3) Do not use gloves on fires involv
ing live electrical equipment such 

as power boards, power plant apparatus 
or elevator machinery. 

(4) Return gloves to container after 
use if they are in suitable condi

tion. 

Page 2 
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5. MAI!'JTENANCE 
(A) Inspection 
5.01 Gloves and container should be in

spected at intervals for the following 
items: 

(1) Container cover opens freely. 
(2) Gloves should be removed from con-

tainer, inspected and returned with 
fingers up. They should be loose enough 
to be easily removed. 

(3) Container finish is in good condi
tion, Container should be painted 

if required. 
(4) Mounting bracket is securely fas

tened. ' 
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BELL SYSTEM PRACTICES 
Buildings 
Fire Protection 
Operation and Maintenance 

SE(I•Qtl 1118.168 
SECTION H54.333 

Issue 6, September, 1959 
AT&TCo Standard 

TARPAULINS 

1. GENERAL 

1.01 Tarpaulins of the portable type are used 
to protect telephone equipment and in 

some cases other important apparatus or records 
from possible damage from water due to roof or 
plumbing leaks or other emergency conditions. 
They should not be used in an effort to smother 
incipient fires. 

1.02 This section is reissued to specify the use '1 
of an improved type portable tarpaulin as 

recommended in P.E.L. 5939. The new tarpaulin 
can be stored in the present tarpaulin container. 
It is suggested that consideration be given to the 
replacement by the improved type tarpaulin of 
all tarpaulins of the KS-5143 type which have 
been in service ten years, or earlier where war
ranted. 

.J 
1.03 For operation and maintenance applica-

tion this section is dually numbered and 
the same issue number is assigned for uniform
ity. 

1.04 Arrows are used to indicate changes in the 
text. 

2. DESCRIPTION 

2.01 The KS-15648 List 3 Portable Tarpaulin, '1 
described in P.E.L. 5939, is waterproof 

and flame-retardant. It is approximately 5 feet 
10 inches wide by 12 feet long, and is designed 
for emergency use in telephone offices. The tar
paulin material consists of nylon cloth having a 
gray-colored coating of polymer or copolymer 
polyvinyl chloride resin with the hem and center 
seam electronically sealed. This material is rea
sonably pliable so that the tarpaulin may be 
draped over delicate apparatus without danger 
of damaging the apparatus. The tarpaulin is 
equipped with grommets in the hem so that it 
may be tied in position with tie cords when in 
use. Six tie cords 2 feet 9 inches long are fur
nished with each tarpaulin and they are stored 
between the folds when the tarpaulin is in the 
container. .J 

2.02 Portable tarpaulins are not of sufficient 
size to protect entire pieces of large equip

ment (such as a switchboard) from a fire hose 
or major plumbing break. They are intended to 
temporarily cover portions of any equipment or 
apparatus which are threatened from leaking 
roofs, defective plumbing, etc. 

3. MOUNTING 

3.01 Portable tarpaulins should be stored two 
in each sheet metal container provided for 

the purpose, and this container should be 
mounted without brackets, as shown in Fig. 1. 

~ .iJ 

. 
N D TARPAULINS ~ 

0 
-,.., 

r-4%2"--1 

~ ~ 

9t;4" ·I 
' - " Approx. 3 0 ·::··.'II··'.; 

to floor -_ 

Fig. 1 
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4. METHOD OF USING 

4.01 To use the portable tarpaulins, proceed as 
follows: 

(1) Remove one or both tarpaulins from the 
container and carry to the required loca

tion. 

(2) Place tarpaulin over equipment to be pro
tected and, if necessary, secure it in place 

using eyelets provided in the hem and the tie 
cords folded with the tarpaulin. 

Page 2 
2 Pages 

(3) Provide arrangements for taking care of 
water leakage. 

( 4) After emergency has passed, dry tar
paulins thoroughly and return to con

tainer. Tarpaulins should not be dried over 
radiators or gas heaters. 

5. MAINTENANCE 

5.01 Maintenance of and folding instructions 
-+ for tarpaulins are covered in Section 
-+ H54.610 (H44.210). 
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BELL SYSTEM PRACTICES 
Buildings 
Fire Protection 

SECTION H43.210 
Issue 4, May, 1959 

AT&TCo Standard 

STANDPIPE AND HOSE SYSTEMS 

CONTENTS PAGE 

I. GENERAL 

2. STANDPIPES 1 

3. HOSE STATIONS 5 

4. WATER SUPPLY AND PIPING 6 

5. MAINTENANCE 8 

I. GENERAL 

1.01 This practice outlines arrangements for 
the installation of standpipe and hose 

systems in new telephone buildings. 

1.02 This issue includes a general revision of 
the practice. Marginal arrows indicating 

changes in the text are omitted in this issue 
because of the general revision of the text. 

1.03 The codes, ordinances and recommenda-
tions contained in this practice are based 

in general on the standards of the National 
Board of Fire Underwriters and of the National 
Fire Protection Association. Where local or 
State regulations require higher degrees of pro
tection than those recommended in this practice, 
those regulations should be followed. Additional 
information pertinent to standpipe and hose 
systems is available in the following pamphlets: 

Standards of the National Board of 
Fire Underwriters 

No. 14 Standpipe and Hose Systems. 

No. 20 Installation and Operation of 
Centrifugal Fire Pumps. 

No. 22 Water Tanks for Private Fire 
Protection Service. 

No. 23 Fire Department Hose Connections 
for Sprinkler and Standpipe. 

No. 26 Supervision and Care of Valves 
Controlling Water Supplies for 
Fire Protection. 

Recommendations of the National Fire 
Protection Association 

No. 198 Care of Fire Hose . 

1.04 Approved: The word "approved" as used 
in this section means conformance with 

Underwriters Laboratories Inc. specifications. 

1.05 Combined Standpipe: The term "com-
bined standpipe" for the purpose of refer

ence and use in this practice shall mean: "A 
standpipe installed and sized to provide a water 
supply both to the 1-1/2-inch first aid hoses 
which are furnished as part of the system and to 
the 2-1/2-inch hose outlets to which Fire Depart
ment hoses may be attached. 

1.06 Application: Standpipe and hose equip-
ment is intended for use on interior fires 

should they reach such proportions they can not 
be extinguished with portable fire extinguishers. 
The 1-1/2-inch hose lines are first aid devices for 
use by the occupants of the building. The 2-1/2-
inch hose lines are for Fire Department use, 
since its personnel are trained in the use of large 
fire streams. Hose at stations on the roof, where 
provided, are for use on cooling towers and for 
the protection of the telephone building against 
fires in nearby properties. Hose lines are not 
used on small incipient fires or on live electrical 
equipment such as power boards, radio, TV, 
power plant apparatus or elevator machinery. 

1.07 Installation: The installation of stand-
pipe and hose equipment is to be com

pleted promptly as the building construction 
work progresses so the equipment will be avail
able for use. See BSP H41.040, FIRE PROTEC
TION DURING CONSTRUCTION. 

2. STANDPIPES 

2.01 General: Some of the recommendations 
in the following paragraphs are less 

restrictive than those appearing in previous 
issues of this practice. The primary reasons for 
this are that the provision of an adequate num
ber of portable fire extinguishers, training em
ployees in their use, a continuous program of 

© American Telephone and Telegraph Company, 1959 
Printed in U.S.A. Page 1 
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SECTION H43.210 

fire prevention education, and prompt action by 
employees in cases of fire have had the effect of 
minimizing the occasions where the use of the 
first aid fire hose is required. 

2.02 The recommendations should be tempered 
by good judgment after consideration of 

the following factors: 

(a) The external fire exposure to the building. 

(b) The prompt availability of an adequate 
local Fire Department and, in rural areas, 

road accessibility and fire hydrant location. 

(c) The relative importance of the building 
considered in terms of service essential 

and restoration time if interrupted by fire. 

( d) Extent of combustible material in the 
building. 

(e) Data and assistance in the evaluation of 
the above factors may be procured 

through the advisory services of Marsh and 
McLennan, Inc. 

2.03 Types of Standpipes: For the purpose of 
this practice, standpipes are defined as 

follows: 

(a) A first aid standpipe is one installed and 
sized to provide a water supply to 1-1/2-

inch first aid hoses only. 

(b) A Fire Department standpipe is one in-
stalled and sized to provide a water sup

ply to 2-1/2-inch hoses for use by the Fire 
Department. 

(c) A combined standpipe is one installed and 
sized to provide a water supply to 1-1/2-

inch first aid hoses which are furnished as part 
of the system and to 2-1/2-inch hose outlets to 
which Fire Department hoses may be attached. 

2.04 Where to Install Standpipes: First aid 
standpipes should be considered for tele

phone buildings of one story or higher when they 
house equipment or records which are of prime 
importance to the internal affairs of the com
pany or to the rendering of essential telephone 
service. No exact yardstick is suggested to meas
ure the phrase of "Prime Importance" but a few 
examples are as follows: 

(a) A telephone equipment building housing 
an initial or ultimate installation of more 

than 5000 lines of local service. 

Page 2 

(b) A telephone equipment building housing 
an important toll service. 

(c) A telephone equipment building housing a 
local service associated with a Govern

ment activity or project. 

(d) A nonequipment telephone building 
housing an accounting center whose rec

ords and machines are essential to the internal 
affairs of the company. 

2.05 First aid standpipes may be required in 
telephone buildings one, two or three 

stories in height when the factors in 2.02 or 2.04 
are considered. 

2.06 Combined standpipes are recot. .mended 
for telephone buildings over three stories 

in height. 

2.07 Future additional stories are considered 
in determining the type of standpipe sys

tem and the size of the standpipes, unless it 
should appear to be economical in a specific case 
to replace the initial installation with a larger 
size or supplement it with other standpipes in 
connection with the building extension. 

2.08 Number of Standpipes: The number of 
first aid standpipes for 1-1/2-inch hose or 

combined standpipe in each building or section 
of a building within fire walls is in general such 
that all portions of each story of the building 
except cable vaults, transformer vaults or power 
boards are within 20 feet of a nozzle attached to 
not more than 75 feet of 1-1/2-inch hose con
nected to the standpipe or to a standpipe lateral. 
To avoid extensive structural changes in an 
existing building when alterations are made, the 
recommended hose length may be increased to 
100 feet. 

2.09 Size of Standpipes: First aid standpipes 
should not be less than 2-1/2 inches in 

size. 

2.10 Combined standpipes should be not less 
than 4 inches in size in four-story and 

five-story equipment buildings and not less than 
6 inches in size in buildings six stories and 
higher. In nonequipment buildings combined 
standpipes should be not less than 4 inches in 
size in five-story and not exceeding six-story 
buildings and not less than 6 inches in buildings 
exceeding six stories. 

•• 
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2.11 Location of Standpipes: First aid stand-
pipes may be located in the areas to be 

protected, if this appears desirable to reduce 
lateral piping runs. 

2.12 The recommended location for a combined 
standpipe is one that affords the best 

possible protection against exterior and interior 
fire exposure and mechanical damage. The out
lets should be within stairway enclosures, as 
near the stairway as possible or outside or im
mediately inside of the exterior walls within one 
foot of a fire tower or exterior stairway or fire 
escape. 

2.13 Hose Connection on Roof: Hose connec-
tions on the roof are not provided on first 

aid standpipe systems. If combustibles are on the 
roof and a combined standpipe system is in use, 
the standpipes are extended through the roof 
and outlet valves are installed. The hose connec
tion should preferably be located in a heated 
space such as a penthouse. If this is not feasible, 
then an arrangement such as shown in Fig. 1 
may be used. The automatic drip valve is pro
vided to prevent freezing. Municipal regulations 

GATE VALVE FOR 
2 112_' HOSE 

PIPE SUPPORT 

SECTION H43.210 

may require a manifold with three hose connec
tions fed from the same standpipe as shown in 
Fig. 2. The lateral piping to a hose connection 
on the roof is 2-1/2 inches in size. Hose should 
not be installed at these connections unless re
quired by local or State ordinance or law. The 
thread on the valved outlet must be compatible 
with those used by the Fire Department that 
would normally respond to an alarm. 

2.14 Siamese Connections: An outside build-
ing Siamese or manifold connection for 

use by the Fire Department should be provided 
for standpipes 4 inches and larger. It is to be 
located on the street wall at a height between 
18 inches and 36 inches above grade. Municipal 
regulations in some cases require a Siamese con
nection for each street if the building involves 
more than one street frontage. Each Siamese 
connection is provided with an approved 
straightway check valve located in the building. 
No gate valve is provided. Piping between the 
check valve and the Siamese connection is ar
ranged to drain automatically. The pipe from 
the standpipe to the Siamese connection should 
be at least 4 inches in diameter. See Fig. 3. 

FLOOR STAND 

HEATED SPACE 
INSIDE SCREW TYPE 

GATE VALVE 

Fig. I 

2 ~~·PIPE FROM 
NEARBY STAND PIPE 

AUTOMATIC DRIP VALVE 
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3. HOSE STATIONS 

3.01 Locations of Hose Stations: The 1-1/2-
inch hose stations are generally located 

near the standpipe usually in the space to be 
protected. In equipment rooms consideration 
should be given to locating the hose station out
side the equipment area if corridors or other 
nonequipment areas are nearby. The stations 
should also be kept outside stairways or fire 
towers as this arrangement permits prompt use 
of the hose stream without interference with 
people leaving the building via the stairway. 
Each 1-1/2-inch hose station inside the building 
is connected by lateral piping not less than 1-1/2 
inches in size to all sizes of standpipes. 

3.02 Hose stations must be within reach of a 
person standing on the floor and as a 

maximum are not more than six feet from the 
floor. They are located conspicuously and whe;·e 
it is unlikely they will be obstructed. 

3.03 Fire Department Standpipe Connection: 
Although a Fire Department 2-1/2-inch 

valved outlet is provided at each floor on stand
pipes 4 inches and larger, the 2-1/2-inch hose 
should not be installed, unless required by local 
or State ordinance or law. The thread on the 
outlet must be compatible with those used by the 
Fire Department that would respond to an 
alarm. 

3.04 Hose: Each first aid hose station inside 
the building, regardless of the size of 

standpipe, is equipped with 1-1/2-inch approved 
unlined linen hose. Rubber-lined hose is not used 
as it must be stored away from heat and should 
have water passed through it at least four times 
a year to keep the rubber lining in good 
condition. 

3.05 When it is required that 2-1/2-inch hose 
be installed approved unlined linen hose 

should be provided. 

3.06 When regulations require that hose be 
installed at the roof connection a suffi

cient length should be provided to reach all 
edges of the roof. To facilitate handling, the hose 
may be made up in sections with no section being 
more than 100 feet in length. The hose should be 
coupled to the hose valve if located in the pent
house or other heated space. If necessary to use 
the arrangement shown in Fig. 2, the hose should 
be located in an easily accessible hose cabinet in 
the heated space. 

SECTION H43.210 

3.07 Hose Racks: Each 1-1/2-inch hose station 
is provided with an approved rack se

curely fastened in position. Racks and valves 
may be recessed in the wall, provided the walls 
of a fire cutoff are not reduced in effective thick
ness. If a door is used to protect the rack from 
dust, it should be nonlocking and the words 
"FIRE BOSE" placed on the door. 

3.08 When regulations require that 2-1/2-inch 
hose be installed, an approved rack is pro

vided as for 1-1/2-inch hose unless the installa
tion is in a closet, when it may be stored on a 
shelf. At each location of 2-1/2-inch hose, a sign 
should be placed reading "FOR FIRE DEPART
MENT USE ONLY - DANGEROUS." 

3.09 Hose Valves: The hose at each station is 
coupled to an approved hose valve. Where 

the normal static pressure at any hose outlet for 
1-1/2-inch hose exceeds 50 pounds psi an ap
proved device is provided at each hose outlet 
valve for reducing the pressure to such a valve 
that the nozzle flowing pressure will not exceed 
50 psi. The pressure regulating device should 
preferably be of the adj us table type. Each hose 
valve for 1-1/2-inch hose on a wet pipe system 
should be provided with a suitable open drip or 
automatic connection so installed that any slight 
leakage past the valve seat will be carried off 
and prevented from entering the fire hose. Care 
is taken to avoid contact with polish, oils, or 
wetting the stored linen hose inasmuch as this 
type of hose is subject to rot or mildew. The 
danger of the hose becoming wet while on the 
rack also can be avoided by having the hose 
placed entirely above the outlet (coiled upward 
instead of downward) with a pin hole on the 
lower side of the nipple for drainage. 

3.10 Nozzles: Solid stream nozzles for the 
1-1/2-inch first aid hose are not to be 

used in telephone equipment areas, AMA centers, 
Electronic Data Processing centers, radio or TV 
or power rooms. Where nozzles of this type are 
in use within reach of these areas, consideration 
should be given to relocating them to nonequip
ment spaces and replacing with a nonadjustable 
spray-type nozzle as soon as practical. The spray 
nozzle used should have a nonadjustable spray 
pattern of 30° or 35° and designed to go from 
the shut off position to the 30° or 35° pattern 
without passing through a solid stream. The 
water pattern should be accomplished by the use 
of milled teeth at the nozzle tip as this design 
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prevents clogging and not by the use of a strainer 
or perforations at the nozzle head. Spray nozzles 
should be installed on all 1-1/2-inch first aid 
hoses for new installations. 

3.11 A fire hose is not used under any circum
stances for purposes other than fire fight

ing. Violation of this rule may result in hose 
being missing, defective or useless at time of fire. 

4. WATER SUPPLY AND PIPING 

4.01 Sources: Standpipes are connected to 
approved water supply systems capable of 

providing water continuously at adequate vol
ume and pressure as outlined in the following 
paragraphs. 

4.02 Street Mains: Generally a standpipe 
water supply is from a municipal street 

main but if the street main is not capable of pro
viding water at the minimum quantities outlined 
in subsequent paragraphs one or more methods 
of augmenting the street main supply is required. 

4.03 Character of Water Supply: The recom-
mended design of a water supply system 

for standpipe and hose is one that provides the 
following: 

(a) An available water supply for 1-1/2-inch 
hose line streams for use of the building 

occupants in the initial effort to control a fire. 
The supply will furnish 70 gallons per minute 
so as to afford two good first aid streams 
simultaneously for at least 30 minutes. The 
pressure is sufficient to provide at least 32-1/2 
psi (which allows for a 7-1/2 psi friction loss 
for 75 feet of hose) at the highest 1-1/2-inch 
nozzle for use by occupants of a building as 
first aid fire protection. 

(b) A means of obtaining water in sufficient 
volume and pressure to furnish the num

ber of streams required for the full protection 
of the building for at least 30 minutes. The 
supply will furnish 250 gpm for a combined 
standpipe and 500 gpm for two or more stand
pipes with pressure at the highest hose outlet 
of 50 psi. 

4.04 Other Water Systems: To provide the 
character of water supplies previously 

outlined or augment the available water supply 
to achieve the required minimum quantities, the 
following acceptable water supplying systems 
may be used: 
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(a) Gravity tank. (Where the height of the 
tank necessary to achieve the minimum 

requirement would not be prohibitive.) 

(b) Pressure tank. 

(c) Fire pumps where the volume of wt.cer at 
the street main is sufficient. 

(d) Ground level suction tank with booster 
fire pump. 

(e) Deep well with vertical shaft pump. 

See Standards for the Construction and Instal
lation of Water Tanks for Private Fire Protec
tion (NBFU Pamphlet #22) and Standards for 
the Installation of Centrifugal Fire Pumps 
(NBFU Pamphlet #20). 

4.05 The connection at the street water main is 
4 inches for the 4-inch standpipe and 

6 inches for the 6-inch standpipe. If permitted 
by the local water company, connect the stand
pipe water supply so that it bypasses the water 
meter. See Fig. 4. 

4.06 Gate Valves: All gate valves supplying 
the standpipe system should be sealed in 

an open position. 

4.07 Metering: If metering is required, the 
standpipe system may be metered either 

separately or as shown in Fig. 5. 

4.08 Size of Water Meters: The water meter 
adds to the total friction loss of water 

flowing in the standpipe system. In order to 
maintain the necessary pressure and flow, the 
meter should be large enough to afford the mini
mum pressure drop. In locations where a meter 
system is required by local code or thought de
sirable, it should be selected only after consider
ing the approximate pressure losses in Table 1 
and the water supply's ability to maintain the 
required pressure. 

TABLE 1 

Approximate Pressure Drop Through Water Meters 
ILb per Sq In.I 

METER SIZE 

3 inch 

4 inch 

6 inch 

WATER FLOW IN GAL PER MIN 
140 250 500 

5 15 60 

6-1/2 25 

1-1/2 6 

TCI Library  www.telephonecollectors.info TCI Library  www.telephonecollectors.info 



GATE VALVE 
SEALED IN 
OPEN POSITION 

A SECOND WATER METER 
MAY BE INSTALLED 

§"-':'~~ HERE IF NECESSARY 
-~ -J 

WATER METER SIZED 
TO SERVE DOMESTIC 
WATER SYSTEM 

WATER SERVICE 
ENTRANCE 

HOSE END 
DRAIN VALVE 

Fig. 4 - Standpipe Bypassing Domestic Water Meter 

GATE VALVE 
SEALED IN 
OPEN POSITION 

WATER SERVICE 
ENTRANCE 

GATE VALVE SEALED 
IN OPEN POSITION 

WATER METER 

TO STAND PIPE 
SYSTEM 

HOSE END 
DRAIN VALVE 

Fig. S - Standpipe Connected Through Water Meter 
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4.09 Rural Restrictions: Special considera-
tions should be given to large buildings 

located in areas not served by city water or a 
municipal Fire Department. A standpipe instal
lation equipped with 1-1/2-inch hoses could be 
installed with a pumping system capable of fur
nishing water as outlined in Paragraph 4.04 of 
this section, for minimum supplies for small 
hoses. This might be accomplished by utilizing 
the water storage pressure tank of the sanitary 
system for the building or a roof tank. 

4.10 During times when additions are con
structed to large buildings in rural areas 

a standpipe and hose system as described in 4.09 

Page 8 
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would afford considerable protection at a time 
when fire hazards are greater. When additions 
are made to buildings without a standpipe and 
hose system consideration might be given to the 
use of a temporary tank truck with an auxiliary 
pump capable of supplying water to the highest 
part of the building at a minimum flowing pres
sure of 25 psi at the nozzle. This would increase 
the fire protection facilities during the period of 
construction. 

5. MAINTENANCE 

5.01 Maintenance and care of Fire Hose and 
standpipe systems is covered in BSP 

H44.210 (H54.610). 
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Northwestern Bell Tel. Co. Practices 
Buildings 
Fire Protection 

Section H44.0l0 
Issue E 

INSPECTION OF TElEPHONE COMPANY PROPERTIES 

1. GENERAL 

l.Ol This section outlines the proce
dures to be followed in the inspection 
by the Plant Department of those Tele
phone Company quarters that are not in
spected by Marsh arxl McLennan. 

l.02 ill quarters occupied by this 
Company's personnel or equipment should 
be inspected annual:cyas ouUined in this 
practice. In those quarters leased from 
another telephone company, the extent of 
the inspections should depend upon the 
relations with that company; however, 
fire or safety hazards in any leased or 
rented quarters that may endanger tele
phone personnel or equipnent should not 
be per!llitted to exist. 

2. INSPECTIONS BY THE PLANT IEPARTMENT 

2.01 The Plant Department is charged 
with the responsibility of ·inspecting 
annually between April. l. an:l October l. 
those quarters not inspected by Marsh 
and Mclennan. The appendix to this 
practice lists those buildings or quaJ.L 
ters to be inspected. Each Area will 
maintain and reissue this Appen::iix when 
changes are warranted. The inspections 
shall be made by the District Plant 
Superintendent or by other personnel. 
he may designate. 

2,02 The inspection shall be directed 
in particular toward the elimination of 
fire or safety hazards although it m&y be 
appropriate to incluie such other items 
as building maintenance and house serv
ice operations. Special emphasis should 
be placed upon the requirements of Bell 
System Practices, Section H54.60l., Dis
tribution of Fire Protection Apparatus, 
Section H54.6l.O, Fire Protection Appar
atus and Section H54.405, Means of 
Egress. 

2.03 Form 3050, Annual Fire Protection 
and Fire Hazard Inspection Report may be 
used as a guide in making the inspection. 
The form need not be filled out for each 
location inspected unless some undesir
able conditions are observed that will 

require remedial. action on the part of 
the General. Plant Manager or the Chief 
Engineer. This procedure may be modi
fied locally if the District Plant Sup
erintendent wishes to maintain a report 
of the inspections. In those cases 
where remedial action is required, the 
original. copy of the report shal.l be 
forwarded to the General Plant Manager. 
In all cases when any fire or safety 
hazard is observed, immediate steps to 
eliminate them should be initiated. 

2.04 The District Plant Superintendent 
shall. report by l.etter to the General. 
Plant Manager (Minn. to Div. Supt.) all 
inspections not reported on Fonn 3050. 
Details of letter should list the build
ings inspected, dates and name of the 
inspector. 

2.05 A knowledge of the requirements 
of the following practices would be a 
requisite for completing a thorough in
spection: 

Fire Prevention Meas-
ures - Section H4o.l.Ol 
Fire Protection Appar-
atus - General - Section H43.001 

Garages - Section H4o.050 
Storage and Use of Paints, 
Paint Removers, Thinners, 
Oil, Gasoline, Films, Mat-
ches arrl Explosives - Section H42,250 
Internal Canbustion, 
Engines - Section H42.2J.O 
Chimney Smokestacks,, 
Flues and Vents - Section H41.260 
Interior Construction 
to Restrict Spread of 
Fire - Section H41.230 

Starxlpipe and Hose 
Systems 

" H54.345 

- Section H43.210 
Heating Equipment -
Fire Protection 
Protection Against 
Exposure Fires 

- Section H42.110 

- Section H41.215 
• H54.)4J. 

Fire Shutters Inspec-
tion and Testing - Section H54.330 

Page 1 
1 Page .. ... .. _,. 
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Fire Protection 

Append iX A "to 
Section H44 .010 
Issue M 11-1-56 
Minnesota Area 

Page l of' 3 

Properties Inspected by Insurance Underwriters' Engineer 

1. Albert Lea 

2. Anoka and Garage 

3. Austin 

Ii. Bemidji 

5. Brainerd 

6. Cloquet 

7. Crookston 

8. Duluth - East End Garage 

9. Duluth - West End Garage 

10. Duluth-Calumet 

11. Duluth-Douglas 

12. Duluth-Hemlock 

13. Duluth-Melrose 

14. Duluth-Number 5 

15, Elk River 

16. Excelsior and Garage 

17. Faribault and Garage 

18. Fergus Falls 

19. Grand Rapids 

20. Hibbing 

21. Litchfield 

22. Little Falls 

23. Luverne 

24. Marshall and Garage 

25. Mankato 

26. Minneapolis-38th Street 

143 East Main Street 

5th Avenue and Monroe Street 

311 St. Paul Street 

515 Beltrami Avenue 

402 South 7th Street 

11th and Avenue F 

123 East 2nd street 

1021 East 1st Street ** 
2916 West 1st Street 

702 North 54th Avenue West 

1202 West lOlst Avenue 

1806 East 1st Street 

322 West 1st Street * 
4431 Regent Street 

NC!rE l # 
560 - 2nd Street 

122 N.W. 4th Street 

310 West Lincoln 

501 - 2nd Avenue West 

318 Eaat 21st Street 

4th Street and Ramsey Avenue 

202 - 1st Avenue S.E. # 

Luverne and McKenzie Streets 

305 West Lyon Street 

215 Hickory Street * 
3748 Pillsbury Avenue 

Pages 
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Fire Protection 

27. Minneapolis-Downtown 

28. Minneapolis-24th Avenue 

29. Minneapolis-Bryant Avenue 

30. Minneapolis-Gladstone 

31. Minneapolis-Granville 

32. Minneapolis-Kenwood 

33. Minneapolis-Beard Avenue 

34. Minneapolis-Hopkins 

35. Minneapolis-Hopkins (New) 

36. Minneapolis-Orchard 

37. Minneapolis-South 

38. Minneapolis-66th Street 

39. Minneapolis-66th Street Garage 

40. Minneapolis-Vera Cruz 

41. Minneapolis-Penn Avenue 

42. Minneapolis-Garage 

43. Minneapolis-Stores 

44. Montevideo 

45. Owatonna 

46. Redwood Falls 

47. Red Wing 

48. Rochester 

49. St. Cloud - Toll 

50. St. Cloud-Exchange 

51. St. Cloud-Garage 

52. Sauk Centre 

Append ix ,. i;o 
Section H44.0l0 
Issue M 11-1-56 
Minnesota Area 

224 South 5th Street * 
3308 - 24th Avenue South 

816 - 21st Avenue North 

700 - 6th Street S.E. 

2643 Central Avenue N.E. 

1111 West 22nd Street 

4703 Beard Avenue South 

Page 2 of 3 Pages 

1101 Excelsior Avenue, Hopkins 

10 - 11th Avenue North, Hopkins 

710 Mendelsohn Road 

400 West 98th Street 

300 West 66th Street 

300 West 66th Street 

5421 Lakeside Avenue 

248 Penn Avenue South 

900 Laurel Avenue ** 
216 South 5th Street ** 

120 South 3rd Street 

216 South Cedar Street * 
321 South Washington Street 

418 West 4th Street 

320 - 2nd Avenue s.w. 

22 - 6th Avenue North 

26 - 6th Avenue North 

Osseo Avenue and 2nd Street North 

530 - 4th Street North 
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53. st. Paul-Emerson 

54. St. Paul-Humboldt 

55. St. Paul-La Salle 

56. St. Paul-Market Street 

57. St. Paul-Midway 

58. St. Paul-Beech Street 

59. St. Paul-Rice Street 

60. St.Paul-Cleveland Avenue 

61. North St. Paul 

62. Stillwater 

63. Spring Lake Park 

64. Thief River Falls 

65. Virginia 

66. Virginia Garage 

67. Wadena 

68. Wayzata and Garage 

69. White Bear 

70. Willmar and Garage 

71. Windom 

72. Winona 

Appendix A to 
Section H44.0l0 
Issue M 11-1-56 
Minnesota Area 

Page 3 of 3 Pages 

397 South Fairview 

350 Front Street 

134 - 4th Avenue North, South St. Paul 

70 West 4th Street 

426 North Fairview 

881 Beech Street 

3323 Rice Street 

33rd and Cleveland Avenue North 

25 - 7th Avenue N.E., North St. Paul 

East Olive and 2nd Street 

County Road ";r'' and Central Avenue 

110-1/2 East 3rd Street # NOTE 2 

328 - 2nd Avenue South 

15th Avenue West and West Chestnut # 

Dayton Avenue and Jefferson Street 

Highway #101 and #12 

1016 West 4th Street # 

411 - 4th Street West 

1044 - 3rd Avenue 

128 West 3rd Street 

* Buildings having Long Lines terminal equipment and occupancy 

- Leased Praperty 

# Added this issue 

NOTE 1 

NOTE 2 

HBR: 

After 10-15-57 

After 1-1-57 
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Fire Protection 

Section HlJ+.010 
Appendix A 

Issue A 
Minnesota Area 

Page l of 3 Rlges 

List of locations in the Northern Division to be inspected by the Plant Depart
ment. 

Building 

Commerce Building 

SelbY* 
Bayport* 
St. Croix Beach 
St. Paul Park* 
Hastings* 
Stillwater Jct;. 
RIB-Newport* 

Ballard* 
Forest Lake* 
Mahtomedi 
North St. Paul 
Marshall 

District Office 
Battle Lake 
Baudette 
Cass Lake 
Henning 
Mahnomen* 
Nisswa 
Park Rapids* 
Roseau 
Staples* 
Warroad 
RlE-Rollag* 
R2E-illce* 
R3E-Sebeka* 
JIB-Rothsay 
J2E-Evansville 

Elks* 
Barnum 
Biwabik* 
Buhl* 
Carlton 
Chishol.m* 
Coleraine* 
Cook 

Occupancy 

Division Office 

Downtown District 

Garage 
c.n.o. 
C .D.Oe 
c.n.o. 
Repeater Station 
Repeater Station 
Repeater Station 

Suburban District 

District Off ice 
C.D.O. 
C.D.O. 
Dial Office 
Garage 

Detroit Lakes District 

Office 
C.D.O. 
Manual Office 
C.D.O. 
C .D.O. 
C.D.O. 
C.D.O. 
Manual Office 
Manual Office 
Manual Office 
Manual Office 
Repeater Station 
Repeater Station 
Repeater Station 
Repeater Station 
Repeater Station 

Duluth District 

District Office 
C .,D.O. 
C.D.O. 
C.D.O. 
C.D.O. 
c.n.o. 
Manual Office 
C.D,O. 

Address 

8 E. 4th St. 

524 Selby Ave. 

308 Wabasha 

1431 Marshall Ave. 

125 E. Frazee St. 

ll3 W. 3rd St. 

4ll - 2nd Ave. N.E. 
4ll - w. 4th 

311 W, lst St, 

8 - 2nd Ave. N.W. 
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Building Occupancy 

Cohasset 
Duluth 

Downtown* 
Pike Lake 

Gilbert* 
Grand Marais 
Grand Marais 
Grand Rapids* 
HinckleY* 
Hovland 
Keewatin* 
Marble 
Moose Lake 
Moose Lake 
Mountain Iron 
Nashwauk 
North Branch 
Orr* 
Pengilly 
Pine City 
Pine City 
Pine CitY* 
Rush City 
Silver Bay 
Sandstone 
Sandstone 
Tofte 
N2S-Atkinson 
N3W-Soderville 
Wales 
Duluth 
Duluth 
Beaver Bay 
Beaver Bay 

Volkmuth 
Appleton 
Avon* 
Beardsley 
Braham 
BuffalO* 
Cambridge* 
Cambridge 
Clinton 
Cold Springs 
Elk River* 
Fergus Falls 

Duluth District (cont.) 

c.D.o. 

Garage 
c.D.o. 
c.n.o. 
Manual Office 
Toll Terminal 
Garage 
c.D.o. 
c.n.o. 
c.D.o. 
c.n.o. 
Manual Office 
Repeater Station 
C.D.O. 
Manual Office 
Manual Office 
c.n.o. 
c.D.o. 
Garage 
Repeater Station 
Manual Office 
c.D.o. 
C.D.O. 
Manual Office 
Repeater Station 
c.D.o. 
Repeater Station 
Repeater Station 
Micro Wave Station 
Micro Wave Station 
Mobile Radio 
Repeater Station 
Toll Terminal 

St. Cloud District 

District Office 
Marrual Office 
c.D.o. 
c.D.o. 
c.D.o. 
lla.'1ual Office 
Manual Office 
Repeater Station 
c.D.o. 
c.n.a. 
Manual Office 
Garage 

Section HL.4.010 
Appendix A 

Issue A 
Minnesota Area 

Page 2 of 3 Pages 

Address 

5o5tw. Superior 

201 - 2nd St. 

329 w. 10th 
807 w. 10th 

42 W. Snelling 

127 No. Main 
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Building Occupancy 

FoleY* 
Glenwood* 
Graceville* 
Holdingford 
Isanti 
MontevideO* 
Monticello 
Milaca* 
Mora* 
Morris 
Ogilvie 
Ortonville* 
Paynesville 
Pierz 
Princeton* 
Royalton 
Swanville 
St. Joseph* 
Watson* 
K2W-Buffalo 
K.3W-Maple Lake 
KlE-Spring Hill 
K2E-Eden Valley 
K3E-KiJnball 
RlW-Zimmennan* 
R2W-<Jilman* 
R3W-Little Falls* 
R4W-MotleJ7* 
KlN-Atwater 
Sauk Centre · 

*Indicates leased 

St. Cloud District (cont.) 

Manual Office 
Manual Office 
Manual Office 
C.D.O. 
C.D.O. 
Garage 
C.D.O. 
Manual Office 
Manual Office 
Manual Office 
c.n.o. 
Marmal Office 
Dial Office 
C.D.O. 
Manual Office 
c.n.o. 
c.n.o. 
C.D.O. 
C.D.O. 
Repeater Station 
Repeater Station 
Repeater Station 
Repeater Station 
Repeater Station 
Repeater Station 
Repeater Station 
Repeater Station 
Repeater Station 
Repeater Station 
Filter Hut 

Section H44.0l0 
Appendix A 

Issue A 
Minnesota Area 

Page 3 of 3 Pages 

Address 

15t E. Main 

418 South 1st 

128 N.E. Railroad 
8 E. 6th St. 

6 N.W. Second 
300 Washburne Ave. 

501 - 1st St. 
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BELL SYSTEM PRACTICES 
Buildings 
Fire Protection 

SECTION H44.0I S 
Issue 3, November, 1959 

AT&TCo Standard 

FIRE AND SAFETY INSPECTION AND ADVISORY SERVICES 

RENDERED BY MARSH AND McLENNAN 

1. GENERAL 

1.01 This section furnishes a general outline 
of the fire and safety inspection and ad

visory services provided by Marsh and McLen
nan, Inc., for the Associated Companies and 
covers the services described in P.E.C. 647 and 
P.E.L. 3429 as amended by a Chief Engineer's 
Letter and Comptroller's Letter dated November 
20, 1957. 

1.02 These inspection and advisory services 
will be rendered for self-insured risks as 

well as for risks on which commercial insurance 
is carried. 

1.03 This section is reissued for the following 
reasons: 

(a) To change the basis for the advisory and 
inspection services of Marsh and McLen

nan from a dollar value basis to one based on 
occupancy, size and exposure. 

The welfare and safety of the people is of 
prime concern and this is considered first for 
any location. Occupancy refers to the number 
of people and size to the amount of equipment 
involved. Space occupied by equipment, vehi
cles or supplies, while important, is considered 
more as to size of the installation and the 
effect a loss would have on continuity of tele
phone service. 

Fire exposure must be considered for all 
locations and is of primary concern when the 
initial building is placed on the new site. 

(b) To recommend various inspection inter
vals for different groups of buildings. 

(c) To include a suggested form for prepara
tion of inspection lists. 

1.04 Arrows are not used to indicate changes 
in this issue because of the major revision 

of the text. 

2. ADVISORY SERVICES 

2.01 Marsh and McLennan will furnish ad-
vice with respect to fire protection and 

safety for new buildings, for extensions to ex
isting buildings and for important alterations. 
It is desirable that this service be utilized as 
early as practicable in the schedule of a given 
project so that there will be ample time for 
reviewing and considering any recommendation 
before the drawings and specifications for a 
building are completed. 

2.02 Marsh and McLennan will also provide 
the following advisory services: 

(a) Furnish advice, upon request, with respect 
to plans and specifications in other cases 

where some specific fire protection or safety 
question has arisen. 

(b) Furnish information and advice on spe
cific questions on all subjects having to 

do with insurance and fire protection practices. 

(c) Furnish information with respect to Un
derwriters' rules and recommendations, 

also as to rates and penalties in specific cases. 

(d) Furnish advice with respect to fire pro-
tection questions involved in the selection 

of buildings and supplies equipment and for 
the handling and storage of oils, gasoline, 
fuels and other combustible materials. 

(e) Assist in the development of fire extin-
guishing equipment, in its application and 

in plans for the education of field forces in 
the proper use of fire fighting apparatus. 

(f) Receive and review reports of all fires in 
telephone properties, and assist in investi

gating and analyzing specific fires upon re
quest. 

(g) Furnish information regarding important 
fires in other than telephone properties, 

where these are of general interest, also in 
connection with fire protective and preventive 
matters. 

© American Telephone and Telegraph Company, 1959 
Printed in U.S.A. Page 1 
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SECTION H44.0l 5 

3. INSPECTION INTERVALS AND SERVICES 

3.01 Marsh and McLennan will provide de-
tailed inspections of all buildings and 

central office installations appearing on the pre
pared list for inspections submitted by the Asso
ciated Companies. The inspections, so far as 
practicable, are to be made with Telephone Com
pany representatives, thus affording opportunity 
for joint consideration of the problems involved. 

3.02 Inspection Intervals: It is preferable that 
the number of locations to be inspected 

not fluctuate from year to year, but it is not 
necessary to omit or add a location merely to 
maintain an average. For this reason the loca

. tions inspected at the three to five-year interval 
are to be divided so that approximately the same 
number of locations are listed for inspection 
each year. The following inspection intervals are 
recommended: 

(a) One-Year Inspection Interval 

(1) Large buildings normally occupied by 
Personnel (Administration, Accounting, 

Clerical or Operating Personnel) where the 
occupancy is more than 100 people. 

(2) Large central offices. 

(3) Important long distance switching cen
ters. 

( 4) Repeater stations located on important 
long distance routes. These buildings 

would be considered as a group or district 
and a representative building would be se
lected each year for inspection. The typical 
building would indicate any corrections re
quired at other similar buildings. 

( 5) Large work centers used for repair and 
for material storage or garages used 

for parking more than 50 vehicles. 

(b) Three to Five-Year Inspection Interval 

(1) Dial office buildings combined with 
small operating room and/or business 

office. 

( c) Other Intervals 

Some properties may be listed for an in
spection, either annually or at some other 
interval when in the opinion of the Telephone 

Page 2 

Company they require special consideration. 
This could be the case with an old manual 
office, small unattended dial office, or a loca
tion where the adjacent areas are undergoing 
considerable change. 

(d) Inspection of New York 

All new buildings (large) and major al
terations or additions to large buildings would 
be listed for an inspection by Marsh and 
McLennan. An inspection during construction 
of a multistory building may be desirable. The 
listing of such buildings for inspection would 
be planned to coincide with the next regular 
inspection trip by the Marsh and McLennan 
inspectors providing that the next regular in
spection would occur during a period of con
struction when an inspection would be worth 
while; however, an inspection may be sched
uled outside the regular intervals when 
deemed necessary by the Telephone Company. 

(e) Leased Buildings 

It is desirable to list leased quarters for 
inspections particularly where a sizeable 
number of people are involved. There is an 
advantage in having this inspection before a 
lease is signed to discover if costly altera
tions might be necessary to insure fire and 
safety features and exits. 

3.03 Fire Protection: This service covers an 
inspection of the property from the stand

point of possible fire hazards existent within 
and without the building, the number of and 
conditions surrounding fire exit facilities, the 
adequacy and condition of fire protection equip
ment and the conditions of the building as re
gards protection against fire and other hazards. 

3.04 Accident Hazards: This service covers 
an inspection of the property to disclose 

possible accident hazards existent within or with
out the building. General safety features will 
be included in the inspection with the view of 
maintaining proper standards to avoid possible 
accident hazards. This service, however, excludes 
detailed elevator inspections and does not con
template detailed check of the structural 
strength of buildings such as determining 
whether the structural design of the floor is 
adequate for the loads being carried. 
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3.05 Boilers and Boiler Rooms: This service 
includes a general inspection of all heat

ing boilers (except those inspected by others), 
water heaters and related equipment as well as 
boiler rooms in general. 

3.06 Special Inspections: Marsh and McLen
nan will, upon request, make special in

spections of properties where some specific fire 
protection or safety question has arisen. 

4. PREPARATION OF INSPECTION LISTS 

4.01 The following is recommended in the 
preparation of inspection lists. 

(i) List locations alphabetically by city and 
state. 

SECTION H44.0l 5 

(2) Indicate all locations appearing on the 
list for the first time. If construction 

will not be completed by the beginning of 
the year, indicate the approximate "in-service 
date." (If completion date is not met during 
the year, advise Marsh and McLennan so that 
inspection may be deferred.) 

(3) List locations which are due for retire
ment in the current year with the ap

proximate date thereof. 

(4) Use specific street numbers or clear loca
tion description if street number is not 

given. 

4.02 Inspection forms are available through 
Marsh and McLennan, Inc. 

Page 3 
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SECTION H44.0l 5 

FOR'JI 19,\8 

Year----

Page 4 
4 Pages 

CITY 

Page No. 

TELEPHONE COMPANY 

LIST OF BUILDINGS TO BE INSPECTED 

State------------

LOCATION OF PROPERTY 
FOR MARSH & McLENNAN 

USE ONLY 

STREET 
Dote of Dote Report 

ln11pectlon Received 
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Northwestern Bell Tel. Co. 
Buildings 
Fire Protection 

APPENDIX A Section H44.0l5 
Issue D 

Minnesota Area 

LIST OF LOCATIONS TO BE INSPECTED 
BY MARSH & McLENNAN - 1961 

Bemidji & Garage 
Brainerd 
Crookston 
Detroit Lakes 
Duluth East End Garage 

* Duluth West End Garage 
Duluth-Calumet 
Duluth Hemlock 

HDuluth Melrose 
Duluth #5 
Fergus Falls 
Fergus Falls Garage 
Glenwood 
Hibbing 

* Hibbing Garage 
Little Falls 
Park Rapids 
Pine City 
St. Cloud Toll 
St. Cloud Exchange 
St. Cloud Garage 
St. Paul Emerson 
St, Paul Humboldt 
St. Paul LaSalle 
St. Paul W~rket St. 
St. Paul Midway 
St. Paul Beech St, 
St. Paul Rice St. 
St. Paul Cleveland Av. 
St. Paul Lexington Av. 
St. Paul Maplewood 

* St. Paul Ramsey Garage 
* St. Paul Moreland A. Ga. 

St. Paul Sylvan Ave. Ga, 
Sauk Centre 
Stillwater & Garage 
Thief River Falls 
Virginia 
Virginia Garage 
Wadena 
White Bear Lake 

* Leased Property 

STATE OF MINNESOTA 

Northern Division 

515 Beltrami Avenue 
402 So. 7th St, 
123 East 2nd St, 
Front St, & Summit Avenue 
1021 E. 1st St. 
2916 West 1st St, 
702-54th Avenue West 
1806 East 1st St, 
322 West 1st St, 
4431 Regent St, 
310 West Lincoln 
Sheridan and Hampton Avenue 
Franklin Avenue & Oak St, 
318 East 21st St. 
2515-lst Avenue 
202-lst Avenue S,E, 
107 So. Park Avenue 
7th St. & 4th Avenue 
22-6th Avenue No. 
25-6th Avenue No. 
144 Osseo Avenue No, 
397 South Fairview 
350 Front Street 
134-4th Avenue N, So, St. Paul 
70 West 4th St, 
426 North Fairview 
881 Beech Street 
3323 Rice Street 
33rd and Cleveland Avenue No. 
2990 South Lexington 
2565 E. Conway Avenue 
349 North-Smith 
So. Robert & Moreland Avenue w. 
Hawthorne & Sylvan St, 
530 - 4th St. So. 
302 So. 2nd St. 
11~ East 3rd St. 
328-2nd Avenue South 
15th Avenue West & Chestnut 
406 Jefferson 
1016 West 4th St, 

** Building having Long Lines Terminal Equipment and/or occupancy. 
Page l 
1-1-61 
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Albert Lea 
Anoka & Garage 
Austin & Garage 

*Austin Garage 
Excelsior & Garage 
Faribault & Garage 
Marshall & Garage 

**Mankato 
Mpls, 38th Street 

**Mpls.-Downtown & Gar, 
Mpls. 24th Avenue 
Mpls. Bryant Avenue 
Mpls. Granville 
Mrls, Beard Avenue 
Mpls. Hopkins 
Mpls. Hopkins (New) 
Mpls. South 
Mpls, 66th Street 
Mpls. 66th Street Gar. 
Mpls, Vera Cruz 

*Mpls. Laurel Garage 
*Mpls, 42nd Ave. Gar, 
*Mpls, 40th Ave, Gar. 
*Mpls. Nicollet Ave, Gar, 
*Mpls, 3rd St. Garage 
*Mpls, Gorham Garage 

Mpls, 212-216 So, 5th St, 
Mpls. 42nd St, Garage 
Mpls, 4th St. Bldg, 

*Mpls, Camden Garage 
Mpls, Cahill Garage 

*Mpls. Plymouth Bldg, 
**Owatonna 

Pipestone 
Preston 
Red Wing 
Redwood Falls 
Rochester 

*Rochester Garage 
Shakopee 
Spring Lk Pk & Garage 
Wayzata & Garage 
Windom 

Southern Division 

143 East Main Street 
5th Avenue and Monroe Street 
311 St. Paul Street 
106 S, Railway St, 
560-2nd Street 
122 N.W. 4th Street 
305 West Lyon St. 
215 Hickory St. 
3748 Pillsbury 
224 So, 5th Street 
3308-24th Avenue South 
816-2lst Avenue North 
2643 Central Avenue N.E. 
4703 Beard Avenue South 
1101 Excelsior Avenue, Hopkins 
10-llth Avenue No,, Hopkins 
400 West 98th Street 
300 West 66th Street 
300 West 66th Street 
5421 Lakeside Avenue 
900 Laurel Avenue 
6105-42nd Avenue No, 
836-40th Avenue N,E, 
3920 Nicollet Avenue 
1507-3rd Street S, 
3230 Gorham Avenue 
212-216 So, 5th St. 
2900 East 42nd St, 
223-227 So, 4th St. 
3829 No. Mississippi Drive 
10th & Cahill 
6th & Hennepin 
216 So. Cedar St. 
401 S,W, 4th St. 
210-14 Fillmore 
418 W, 4th St, 
321 So. Washington 
320-2nd Avenue S,W, 
520-6th Avenue N.W. 
2nd & Sommerville St, 
County Rd "J" and Central Avenue N.E, 
Highways 101 and 12 
1044-3rd Avenue 

Following Building to be added after April 1961: 

Mpls. Brooklyn Center 1101-65th Avenue No. 

* Leased Property 
** Buildings having Long Lines Terminal Equipment and/or occupancy, 

Page 2 
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BELL SYSTEM PRACTICES 
Buildings 
Fire Protection 

ADDENDUM H44.015 
Issue 1, January, 1960 

AT&TCo Standard 

FIRE AND SAFETY INSPECTION AND ADVISORY SERVICES 

RENDERED BY MARSH AND McLENNAN 

1. GENERAL 

1.001 This addendum is issued to correct Para
graph 3.02 ( d) in Part 3 of Section 

H44.015. 

1.002 Correct Paragraph 3.02 (d) to read: 

(d) Inspection of New Work. 

@ American Telephone and Telegraph Company, 1960 
Printed in U.S.A. 
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N. w. Bell Tel. Co. Practice 
Buildings 
Fire Preventions 

Add. H4J:i.Ol5 
Iesue B 

FIRE AND SAFETY INSPl!I:TION AND ADVISORY SERVICES 
RENDERED BY MARSH AND MCLENNAN 

l. GENERAL 

1.01 This addendUlll specifies certain 
administrative prooedures in connection 
with the inspecti<in of Telephon11 COJ!IPany 
buildings by the Marsh and· McLennan Com
pany. 

2. ADVISORY SERVICES 

Added text 

2.03 All requ.ests for services of the 
Marsh and McLennan COlllpany shall be re
f erred along lines of organization to 
the Chief Engineer. 

3. INSPECTION SERVICES 

3.01 Add: Annually the Assistant Vice 
President (Engineering) will, in conjunc
tion with the Areas, prepare a list of 
all the properties to be inspected by 
Marsh and McLennan. (See Appendices A,B, 
C~D, and E) 

Added text 

3.o6 Should any reports or c~unica
tionsbe receivedfrOlll Marsh and McLennan, 
they should be directed to the Chief 
Engineer. 

3.07 The Chief Engineer will receive 
from the Marsh and McLennan COlllpany th!! 
Inspection Reports covering those build
ings . inspected. He will review the re
ports and for those cases requiring.cor
rective measures, prepare two copies and 
forward thea to the General Plant Manager 
together with any Job Orders, Estimates 
or recommendations necessary to effect 
the corrective measures as recommended. 

3.08 The General Plant Manager will 
arrange to have the recommendation car
ried out and will report COlllpletion to 
the Chief Engineer who will 'in turn in
fom the Marsh and McLennan Company. 

Page l 
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BELL SYSTE1'1 PRACTICES 
Buildings 
Fire Protection 

SECTION H44,120 
Issue A, June 1939 

N.vV.B.TEL.co. 
MINN. AREA 

INSPECTION OF TELEPHONE BUILDINGS 
FOR GAS HAZARDS 

1. GENERAL 

1.01 This section outlines the proce• 
dure to be followed in the daily 

inspection of cable vaults and other 
portions of basements in telephone ex
change buildings in co1D1nunities served 
with gas, primarily as a safeguard 
against hazards from the entrance of 
migrating gas , 

1,02 In communities served with gas, 
this applies also to unattended 

dial offices. 

1,03 Employees assigned the duty of 
carrying out the provisions of 

this Practice must be cautioned and 
supervised to insure against the re
laxation of vigilance otherwise likely 
to occur in following a routine exam
ination to detect the presence of a 
danger which will be very rarely en
countered. 

2. UNATTENDED DIAL OFFICES 

2.01 Before entering 
which has been 

such an 
closed 

office 
for a 

time, note carefully whether there is 
any smell of gas or any other foreign 
odor which might be dangerous, If gas 
or suspicious odors are noted, avoid 
switching on lights or approaching 
with flames or lanterns which might 
ignite combustible gases. Open the 
door and thereby clear the room of the 
gas before entering and be careful to 
avoid all possible causes for ignition 
until the dangerous conditions have 
been corrected. 

2,02 Be sure tel.eave the ventilators 
at unattended dial offices open 

and free so that natural ventilation 
will tend to avoid any accumulation of 
dangerous gases at times when no one 
is present in the building. 

3 • TELEPHONE OFFICES -,{ITH UNDERGROUND 
CABLE ENTRANCES 

3.01 This applies only to telephone 
offices with cables entering 

through underground ducts which ter
minate below the level of the first 
floor. 

3.02 A daily inspection shall be made 
of cable vaults and other por

tions of the basement of telephone 
buildings to determine whether danger
ous gases or undesirable odors are 
present. 

3,03 In special cases where it is 
known that the gas supply system 

is leaking, particularly in the winter 
months, this inspection should be made 
more often as circumstances may war
rant, 

3,04 Use the sense of smell to indi
cate the presence of free gas. 

3,05 Some individuals are relatively 
insensitive to the smell of gas 

and such individuals should not be as
signed the duty of making this inspec
tion. 

3.06 Immediately before proceeding 
with the inspection of cable 

vaults and basements, the inspector 
should go outside the building for a 
few moments sufficient to sharpen his 
sense of smell, relieving it temporar
ily of any lack of sensitivity due to 
an atmosphere laden with tobacco smoke 
or other adverse factors, 

3e07 Examine a round all floor drains 
and plumbing fixtures for gas 

which may be entering from the sewer 
because traps are not properly filled, 

Page 1 
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3.08 Examine all normally closed 
rooms in which foreign gases or 

odors might enter and accumulate awing 
to lack of natural ventilation, etc. 

4. WHEN GAS IS PRESENT 

4.01 Carefully avoid doing anything 
which might ignite the gas such 

as bringing open flames near, or oper
ation of pull chains or key sockets 
for electric lights. 

4.02 Ventilate the cable vault by 
opening the windows. 

4.03 The inspector's 
should be notified 

and special instructions 
to further procedure. 

supervisor 
immediately 
obtained as 

4e04 The presence of gas shows that 
at some point there is an open

ing in the basement wall on floor 
which should be located and sealed to 
prevent further entrance of gas. 

SECTION H44.120 

4.05 The responsible individual in 
the organization of the munici

pality or the gas company serving it 
should be immediately notified and re
quested to locate and repair the leak 
in the gas service system without de
lay. 

5, ANlnJAL INSPECTION 

5.01 Annually the cable vault and the 
entire basement should be close

ly examined to detect any openings 
which may have occurred either in the 
masonry walls or around conduits, 
pipes, etc. Appropriate steps should 
be taken to immediately replace any 
seals which appear to have become de
fective and to provide seals for 
masonry cracks or other openings not 
previously present. 

Page 2 
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BELL SYSTEM PRACTICES 
Buildings 
Fire Protection 
Operation and Maintenance 

SECTICll HW,.130 
SECTION H54. 405 + 

Issue 2, April, 1953 
AT&TCo Standard 

MEANS OF EGRESS 

INSPECTION AND TESTING 

1. GENERAL 

1.01 This section outlines suggestions for rou-
tine inspections and, where appropriate, 

tests of the various means of egress generally 
common to telephone buildings, and is offered 
as a reference in supplementing the inspection 
services of Marsh & McLennan in preserving safe 
and effective exit facilities. 

1.02 The means of egress covered include halls, 
corridors, passageways, interior and ex

terior stairs, fire towers, fire escapes, hori
zontal exits, door111ays and windows required to 
furnish safe access to the street or other point 
of refuge in the event of fire. 

l.OJ This section is reissued to: 

(a) Indicate the codes upon which the recom
mendations herein are based and which 

contain certain detail regarding the subject 
for reference use which is not covered herein. 

(b) Refer to Section H32.610, "Stairway Plan
ning and Construction 11 of Bell System 

Practices. 

(c) Recozmnend the frequency of inspection of 
fire escapes and outside stairways. 

( d) Include changes in certain wording and 
rearrangement of the text. Arrows are 

used to indicate changes throughout the text. 

1.04 For operation and maintenance applica
tion, this section is double numbered 

with this issue and the. same issue number is 
assigned for uniformity. 

1.05 Codes and Ordinances: The recommenda-
tions contained in this section are based 

in general on the Building Exit Code of the 
National Fire Protection Association and the 
Building Code recozmnended by the National Board 
of Fire Underwriters. Where the following pro
cedures conflict with or are exceeded by corre
sponding requirements of local or state legis
lation, the legislated requirements should, of 
course·, apply. +i 

1.06 It is desirable that routine inspections 
of all means of egress and tests of cer

tain exjt facilities be made at sufficiently 

frequent intervals to ensure maintaining a max
imum degree of safety. The iQspections and 
tests are preferably made by assigned employees 
who are specially instructed in these procedures. 
Any faulty conditions disclosed by the routine 
investigations or that become evident at any 
time should be corrected at once. 

2. HALLS AND PASSAGEWAYS 

2.01 Halls, corridors and passageways, includ-
ing exi t"ways from rooms which lead through 

other rooms, should be kept free from obstruc
tions. Furniture, items of building or tele
phone equipment, etc., should not be placed or 
stored within exitway space, nor should vehi
cles be parked or materials located where they 
might interfere with free egress from the build
ing. The amount of scaffolding placed for main
tenance operations in exitways should be kept 
to a minimum, located so as to cause least ob
struction and be removed as soon as possible. 

3. STAIRWAYS AND FIRE ESCAPES 

J.01 Stairs, landings and platforms of interior 
and exterior stairways, fire towers and 

fire escapes should be maintained free from all 
obstructions. Balustrades, hand rails, brackets 
and newels should be examined for loose connec
tions and anchorages. Electric light or power ..... 
wires should not be placed above or within 
3 feet of outside stairs or fire escapes unless 
the wires are enclosed in rigid conduit. 

J.02 Outside stairs and fire escapes should be .., 
inspected at least annually, and should 

be scraped and painted as often as necessary to 
maintain them in proper condition at all times • ..,i 
All anchorages, metal supports, brackets and 
other fastenings for outside stairs or fire es
capes should be examined for looseness or ex
cessive corrosion. 

J.03 Where the lower flight of fire escape 
stairs is counterbalanced, it~ bearings 

should be kept lubricated and the entire device 
including its latching arrangement tested by 
actual operation. When lowering or raising the 
counterbalanced section it is desirable that 
care be taken to avoid excessively jarring or 
stressing the structure. No obstruction should 
be pennitted at any time in Lhe space under a 
counterbalanced section. 

Copyright, 1953, by American Telephone and Telegraph Company 
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SECTION 1144.130 
SECTION H54.405 

~3.04 The landings, platforms, and the treads 
of all outside stairs and fire escapes 

are designed so that the accumulation of snow 
and ice thereon will be reduced to a minimum. 
The landings, platforms and the treads of out
side stairs and fire escapes should be promptly 
cleaned of snow and ice. 

3.05 Section H32.610 of Bell System Practices 
outlines desirable arrangements for the 

number and layout of stairways and stairway 
enclosures in telephone buildings and general 

!+features of construction. 

4. DOORS AND WINDOWS 

4.01 Doors and sash in openings serving as re-
quired exits should be tested for proper 

operation and inspected for sound physical con
dition. ·Doors should swing easily and sash 
move freely without undue effort on the part of 
the operator. Where necessary, locks, latches, 
hinges and closing devices should be adjusted 
to operate smoothly and effectively. 

4.02 Revolving doors in required exjts should 
be tested by pressure for release of the 

wings from each other so that each will swing 
r+independently. Where used, revolving doors 

should not constitute more than 50% of the re
l+ quired door width. 

Page 2 
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4.03 Automatic fire doors are usually tested 
for operation by temporarily removing the 

fusible link. 

4.04 It is important that practices of block-
ing open self-closing doors with wedges, 

or of tying them open, be discouraged. These 
doors while closed prevent the passage of smoke 
through the opening which might otherwise render 

re--the adjoining area of refuge untenable. It is 
recognized that there may be certain cases in 
which the volume of personnel movement ~nd the 
urgency of need for additional ventilation may 
possibly outweigh the matter of smoke protection 
involved to the extent that management may wish 
to grant specific approval permitting the doors 
in such cases to be held open. In this event it 
is recommended that such doors be equipped with 
and held open by an automatic door closer having 
a hold open device the automatic release of which 

l+is controlled by a fusible link. 

5. EXIT LIGHTS AND SIGNS 

5.01 Exit signs and regular and emergency 
lighting for the several means of egress 

should be kept clean and the control switches 
checked for proper operation. Burned out lamp 
bulbs should be replaced promptly with new lamps 
of proper wattage. 

' 

' 

, 
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BELL SYSTEM PRACTICES 
Buildings 
Operation and Maintenance 

~fCJ'O~I 114 4 210 
SECTION HS4.6 I 0 

Issue 2, February, 1958 
AT&TCo Standard 

FIRE PROTECTION APPARATUS 

ROUTINE INSPECTION AND MAINTENANCE 

CONTENTS 

l. GENERAL . 

2. HYDROSTATIC TESTING 

3. MAINTENANCE OF CARBON DIOXIDE 
FIRE EXTINGUISHERS 

4. MAINTENANCE OF WATER-TYPE FIRE 
EXTINGUISHERS . 

s. MAINTENANCE OF SODA-ACID TYPE 
FIRE EXTINGUISHERS 

6. MAINTENANCE OF FOAM-TYPE FIRE 
EXTINGUISHERS . 

7. MAINTENANCE OF ASBESTOS GLOVES 

8. MAINTENANCE OF TARPAULINS 

9. MAINTENANCE OF FIRE HOSE AND 
STANDPIPE SYSTEMS 
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l. GENERAL 

1.01 The purpose of this section is to provide 
the necessary information for the house 

service or other forces charged with the respon
sibility for routine inspection and maintenance 
of fire protection apparatus. 

l.02 It is reissued because of extensive changes 
and to include information regarding the 

following: 

(a) Hydrostatic testing of water-type, foam
type and any of the soda-acid fire extin

guishers remaining in use. 

(b) A change in the loss of weight tolerance 
for carbon dioxide (C02 ) fire extinguish

ers to ten per cent for all sizes. 

(c) To describe the procedure for inspecting 
and weighing the new disposable cylin

drically shaped cartridge for the water-type 
fire extinguisher. 

1.03 The newly developed disposable cartridge 
designated as WF-75 for the water filled 

cartridge-type extinguishers has been adopted as 
standard to replace the zinc coated grenade 
shaped cartridge (WF-53) which has been pro
vided for some years. The new cartridge is 
approximately twelve inches long by one and 
one-eighth inch in diameter. To protect it from 
corrosion, it is brass clad and tin coated. Conse
quently, it does not require the use of a rubber 
jacket.as with the grenade shaped cartridge. The 
new cartridge is threaded at the upper end and 
is screwed into the present cartridge holder the 
same as with the grenade shaped cartridge. When 
the cartridge is discharged or fails to meet 
weight requirements it is disposed of. 

1.04 Complete descriptions of the fire protec
tive apparatus covered in this section are 

given in the following sections: 

H43.110/ 
H54.602) 

Water-Type Fire Extinguishers 

H43.120/ 
H54_603 ) Soda-Acid Type Fire Extinguishers 

H43.130/ H
54

_604 ) Foam-Type Fire Extinguishers 

H43.140 / Carbon Dioxide-Type Fire 
H54.605) Extinguishers 

H 43.l50 I Asbestos Gloves 
H54.606) 

H43.160/ 
H54_333 ) Tarpaulins 

H43.210 I 
H54_607 ) Standpipe and Hose Systems 

2. HYDROSTATIC TESTING 

2.01 The National Board of Fire Underwriters 
Bulletin No. 10 dated July 1955 recom

mends that water extinguishers of the soda-acid 

Copyright, 1958, by American Telephone and Telegraph Company 
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SECTION H44.210 
SECTION HS4.610 

and carbon dioxide (C02 ) cartridge propelled 
types and also foam extinguishers must be given 
a hydrostatic pressure test at least once every 
five years. 

2.02 Hydrostatic tests may be made by a qual-
ified contractor, either on the premises, in 

a suitably equipped truck at the building site or 
at the contractor's service station. All tests shall 
be carried on in accordance with the procedures 
given in Section 71 of the above-mentioned Bul
letin No. 10. 

2.03 If any such extinguisher upon subsequent 
annual inspection shows evidence of me

chanical damage, corrosion, or distortion of the 
shell as from freezing temperatures or from any 
other causes it may be unsafe for use. Therefore, 
regardless of the date of the last hydrostatic 
test tbe extinguisher is again given a hydrostatic 
pressure test before being returned to service. 

2.04 Each extinguisher which favorably passes 
the hydrostatic test shall have an orange 

record tag Form E-4400 attached to it on which 
the following will be noted: 

(a) date of test 

(b) test pressure 

(c) name of person and concern making the 
test 

2.05 All fire extinguishers less than five years 
old that are subject to periodic hydro

static testing should have an orange record tag 
Form E-4400 attached. The year of installation 
should be posted on the tag on the first line in 
the "date" column and the word "installed" in 
the second column. 

3. MAINTENANCE OF CARBON DIOXIDE 
FIRE EXTINGUISHERS 

(Al Inspection 

3.01 Carbon dioxide type extinguishers should 
be inspected for the following items at 

least once each year or when placed in service: 

(1) 10 and 15 Pound: That the wire seal is 
not broken. If broken, extinguisher should 

be weighed. 

Page 2 

(2) Hose is in good condition especially at 
couplings, and that couplings are dated 

for determination of 14-year safe hose life. 

(3) Nozzle is not broken and orifice is unob
structed. 

(4) Hose coupling is wrench tight at cylinder 
outlet and at nozzle. 

(5) Hose is looped back over valve handle 
and held in place by clip on side of ex

tinguisher in such a way that lower edge of 
nozzle pointing downward is slightly above 
bottom of extinguisher. 

(6) Finish is in good condition. 

(7) Mounting bracket is securely fastened to 
wall. 

(8) Record tag is attached and extinguisher 
has been weighed within the required time. 

(8) Weighing 

3.02 Extinguishers should be weighed at least 
once a year to make sure they are in 

proper condition for immediate use. An inspec
tion of the items mentioned in Paragraph 3.01 
should also be made at this time. 

Method 

3.03 Weighing of extinguisher should be done 
with the aid of a spring balance coded 

No. 120 manufactured by John Cha till on and 
Sons of New York. The 5-pound extinguisher 
requires a more sensitive scale and the Chatillon 
No. 010 is suggested. The spring balance should 
be supported by a weighing bracket arranged to 
be attached to the extinguisher mounting bracket. 

3.04 All extinguishers are marked with the cyl-
inder weight and the horn and hose 

assembly weight so that the weight of gas can 
be checked without dismantling the parts. To de
termine that the extinguisher is in proper condi
tion for immediate use, the following conditions 
should be met: 

The total weight (by spring scale) should be 
not less than: 

STAMPED CYLINDER WEIGHT 
PLUS 
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STAMPED HOSE ASSEMBLY WEIGHT 
PLUS 

41h POUNDS FOR 5-POUND 
EXTINGUISHER 

9 POUNDS FOR 10-POUND 
EXTINGUISHER 

131h POUNDS FOR 15-POUND 
EXTINGUISHER 

The above method of determining if extin
guishers meet the weight requirement shall be 
used irrespective of any conflicting instruc
tions that may be on the extinguisher name
plate. 

Recording Weight 

3.05 If the extinguisher is within the required 
weight limit and otherwise satisfactory, it 

should be returned to its mounting bracket and 
the weight recorded on the tag Form E-1295 pro
vided for this purpose. 

3.06 Extinguishers which do not meet weight 
requirements should be carried to a suit

able location in building service quarters where 
the noise of discharge would not be distracting 
or outside the building, and discharged. Where 
feasible the discharging may be done for train
ing. The extinguishers should then be forwarded 
for recharge in accordance with local instructions. 

3.07 Extinguishers which develop a leak such 
as may be evidenced by a hissing sound or 

the presence of frost about the valve assembly 
should be immediately replaced. The leaking ex
tinguisher should be discharged and recharged 
as outlined in Paragraph 3.06. 

3.08 Although the extinguishers are designed 
with an ample factor of safety and will 

withstand a reasonable amount of rough usage, 
care should be exercised while weighing or other
wise handling them to avoid dropping or sub
jecting the cylinder or valve to an excessive 
strain. 

3.09 The hose assemblies for the two 10-pound 
hand wheel control extinguishers of dif

ferent weights are interchangeable. The hose 
assemblies for the 10-pound trigger control and 
the 15-pound extinguishers are not interchange
able with those of any of the foregoing extin
guishers. When ordering hose specify model 
number and manufacturer. 

SECTION H44.210 
SECTION H54.610 

4. MAINTENANCE OF WATER-TYPE 
FIRE EXTINGUISHERS 

IA) Inspection 

4.01 Water filled cartridge type extinguishers 
should be inspected for the following 

items at least once each year or when put into 
service: 

(1) Safety guard is upright and plunger is not 
depressed. 

(2) Plunger catch operates freely. 

(3) Hose is in good condition. 

(4) Nozzle opening is unobstructed. 

(5) Hose coupling is wrench tight at tank 
outlet. 

(6) Dents are not evident on the extinguisher 
body at or near the horizontal seams. 

Such dents tend to weaken these seams, and 
extinguishers so damaged should be emptied, 
removed from service and immediately re
placed. Discarded extinguishers should be 
classified as "junk" and returned through the 
usual lines of organization to the Western 
Electric Company branch house for disposition. 

(7) Finish is in good condition. 

(8) Mounting bracket is securely fastened to 
wall. 

(9) Record tag is attached and cartridge has 
been weighed within the required time. 

(10) Bears orange hydrostatic test record tag 
Form E-4400 to show that extinguisher 

has been given the prescribed hydrostatic test 
within five years. If Form E-4400 shows only 
the date of installation, check whether hydro
static test will be due during the current year 
and, if so, report to supervisor. 

(8) Weighing Cartridge 

4.02 Extinguisher cartridges should be weighed 
at least once a year, the tanks cleaned out 

and refilled to make sure the extinguishers are 
in proper condition for immediate use. An inspec
tion of the items mentioned in Paragraph 4.01 
should also be made at this time. 
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SECTION H44.210 
SECTION H54.610 

Method for Grenade Shaped Cartridge 

4.03 Remove the extinguisher from its mount-
ing and carry it to a location where the 

cartridge can be weighed and the tank emptied, 
cleaned, and refilled. Only one extinguisher per 
floor should be taken out of service at one time, 
unless replacements are installed. 

4.04 Care should be exercised in handling the 
cartridges to prevent possible damage to 

the disc since the rapid release of the gas will 
propel the cartridges with considerable force. 
Spare cartridges should be kept in the original 
container with the safety caps on them until re
quired for use and should be stored in places 
where the temperatures are normal. 

4.05 Unscrew the top cap and dry all parts 
thoroughly with a clean cloth. Remove the 

rubber jacket and unscrew the cartridge from 
the cartridge holder. In the case of extinguishers 
having a short rubber jacket, discard the lead 
gasket and replace with a new lead gasket (see 
Paragraph 4.14). Inspect the rubber jacket for 
possible defects and discard if unsuitable for 
reuse. 

4.06 In the case of extinguishers having a short 
rubber jacket, remove the rubber cartridge 

gasket, inspect it for possible defects and discard 
if unsuitable for reuse. Only rubber gaskets 
having an extended lip can be re-used. 

4.07 Dry the cartridge with a clean cloth and 
examine for any evidence of corrosion. 

Carefully remove any salts from the corrosion 
areas with a knife blade or suitable sharp tool. 
If any pitting is evident or if there is any cor
rosion at the cap the cartridge should be replaced. 
Good cartridges should now be weighed. 

4.08 Scales per KS-6990 are used for weighing 
the cartridge. Before using the scales, the 

rubber tubes, provided during shipment over the 
four knife edges, should be removed and the 
balance of the scales checked. For cartridges 
having a stamped weight of about twenty-two 
ounces, a one pound and a 1/rpound weight 
should be placed on the beam platform and the 
graduations on the beam used to obtain the 
actual weight down to 1/16 of an ounce. For 
cartridges having a stamped weight of about 
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thirty ounces, a one pound, a 1;2-pound, and a 
~-pound weight should be used in a similar 
manner. 

4.09 Weighing: The weight of the completely 
charged cartridge is stamped on the 

weight band and if the actual weight is not 
within % ounce of this value, the cartridge is 
unsatisfactory for use. 

4.10 Recording Weight: If the cartridge is 
within the required weight limit and other

wise satisfactory, it should be re-used and the 
weight recorded on the white tag Form E-1296 
provided for this purpose. 

4.11 Discharged cartridges should be discarded 
rather than returned for credit. When dis

charged or underweight, the grenade shaped 
cartridges are replaced with the disposable car
tridge (WF-75). See Paragraph 1.03. 

4.12 Refilling Tank: The tank should be 
emptied and refilled each time the car

tridge is weighed. After emptying the tank, it 
should be examined on the inside for corrosion 
and any foreign matter scraped from the tank 
walls with a suitable piece of wood such as the 
wood handle of a blade-type radiator brush. The 
tank interior should then be scrubbed with a 
stiff brush such as a wood-handled toilet bowl 
brush, using only clean water. Rinse thoroughly. 
The strainer should be cleaned and the nozzle 
and hose should be examined and flushed out to 
insure that the discharge passage is open. The 
tank should be filled to the filling lug with clean 
cold water. Preservatives to prevent water stag
nation or solutions to lower the freezing point 
should not be used. 

4.13 Assembling: Clean the extinguisher cap 
with a dry cloth. In the case of extinguish

ers having a short rubber jacket, thoroughly dry 
the seating surfaces for the lead and rubber 
cartridge gaskets and the threaded area between 
these surfaces. See that the metering groove in 
the puncturing pin is unobstructed and note that 
the plunger catch operates freely. Make sure that 
the plunger is in the fully unoperated position, 
i.e., plunger pulled all the way out before in
serting the cartridge or the gas will be dis
charged when the cartridge is screwed in. Replace 
the rubber cap gasket with a new one. 
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4.14 In the case of extinguishers having a short 
rubber jacket, place a rubber cartridge 

gasket over the neck of the lead covered cartridge 
with the lip down. Any tendency of the rubber 
to seize the cartridge will be minimized by apply
ing powdered talc to the gasket. Also for these 
extinguishers, place a new lead gasket over the 
cartridge top and paint the area of the top 
within the gasket opening with one heavy coat of 
black asphaltum paint. Make sure that the lead 
gasket stays centered on the cartridge top. 

4.15 In the case of extinguishers having a Jong 
rubber jacket neither the lead nor the 

rubber cartridge gasket nor the painting of the 
cartridge top with black asphaltum paint is 
required. 

4.16 Keeping the cartridge dry, screw it into 
the cap as tightly as possible by hand, as 

it is important that the cartridge top assemble 
firmly in the holder. Proper assembly can be 
determined by observation through the ports 
opposite the puncturing pin. The top of the 
cartridge should be visible and there be about 
an Vs" gap between the cartridge top and the 
puncturing pin. 

4.17 In the case of extinguishers having a 
short rubber jacket, fit the rubber jacket 

over the lead covered cartridge in such a way 
that the bead on the jacket opening fits into the 
groove between the lip on the gasket and the 
bottom edge of the cartridge holder. Satisfactory 
seating is aided by pulling the rubber jacket out 
with the fingers at points below the gasket lip 
and allowing it to snap back in place. At the same 
time a part of the air can be exhausted by 
squeezing the jacket, in order that the water 
level in the tank will not be brought up to a 
higher point than originally intended. 

4.18 In the case of extinguishers having a Jong 
rubber jacket, fit the rubber jacket over 

the cartridge in such a way that the bead on the 
jacket opening fits into the groove in the metal 
collar which projects downward from the bottom 
of the extinguisher cap. The rubber jacket is 
provided with four tabs around the neck to facili
tate fitting it to the collar. Squeeze the jacket 
to emit entrapped air. 
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4.19 The threads of the cap and tank should 
be coated lightly with vaseline and the 

cap screwed on the tank as tightly as possible 
by hand only, exercising care to insure that all 
threads are properly engaged and that four full 
turns of the cap are given, engaging at least four 
full screw threads. Caps or tanks for water-filled 
type extinguishers should not be interchanged 
with those for soda-acid or foam extinguishers. 

4.20 The finish of the extinguisher should be 
examined and cleaned (not painted) to re

store good appearance, as required. 

4.21 Extinguishers should be emptied and car
tridge removed and packed separately be

fore shipping to other locations. 

Method for Disposable Cartridge 

4.22 Remove the extinguisher from its mount-
ing and carry it to the location where the 

cartridge can be weighed and the tank emptied 
and refilled. Only one extinguisher per floor 
should be taken out of service at one time unless 
replacements are installed. Inspect for the 
details given in Paragraph 4.01. 

4.23 Unscrew the extinguisher top cap and dry 
all parts with a clean cloth. Unscrew the 

disposable cartridge from the cartridge holder. 
Dry the cartridge with a clean cloth and examine 
for possible corrosion especially at the top end. 

4.24 Weighing: The weighing is done with the 
scales per KS-6990 as described in Para

graph 4.08. The weight of the charged cartridge 
is stamped on the jacket. If the actual weight is 
not within one half ounce of the stamped weight 
replace with a new cartridge. 

4.25 Recording Weight: If the cartridge is 
within the required weight limit and other

wise satisfactory, the weight is recorded on the 
white tag Form E-1296 and the cartridge re-used. 

4.26 After inspecting the tank both interior 
and exterior as described in Paragraph 

4.01 and refilling the tank with water as described 
in Paragraph 4.12 the cylindrical cartridge is 
screwed hand tight into the cap. · 

4.27 See that the metering groove in the punc-
turing pin is clean and note that the 

puncturing pin and the plunger catch operate 
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freely. Make sure that the plunger is in the fully 
unoperating position before replacing the car
tridge or the gas will be discharged when the 
cartridge is screwed into position. The threads 
of the top cap and tank should be lightly coated 
with vaseline. The top cap is screwed on the 
tank as tightly as possible by hand only, exer
cising care to insure that all threads are properly 
engaged, and that four full turns of the cap are 
given, engaging at least four full screw threads. 
The cap should be replaced on the same tank 
from which it was removed. 

4.28 The finish of the extinguisher should be 
examined and cleaned (not painted) to 

restore good appearance, if required. 

4.29 Extinguishers should be emptied and the 
cartridge removed and packed separately 

before shipping to other locations. 

5. MAINTENANCE OF SODA-ACID TYPE 
FIRE EXTINGUISHERS 

!Al Inspection 

5.01 Soda-acid type extinguishers should be in-
spected for the following items: 

(1) Hose is in good condition. 

(2) Nozzle opening is unobstructed. 

(3) Hose coupling is wrench tight at tank 
outlet. 

( 4) Dents are not evident on the extinguisher 
body at or near the upper or lower hori

zontal seams. Such dents tend to weaken these 
seams, and extinguishers so damaged should 
be discarded at once. Discarded extinguishers 
should be classified as "junk" and returned 
through the usual lines of organization to the 
Western Electric Company branch house for 
disposition. 

(5) Finish is in good condition. 

(6) Mounting bracket is securely fastened to 
wall. 

(7) Record tag· is attached and extinguisher 
has been recharged within the required 

time. 

(8) Bears orange hydrostatic test record tag 
Form E-4400 to show that extinguisher 

has been given the prescribed hydrostatic test 
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within five years. If Form E-4400 shows only 
the date of installation, check whether hydro
static test will be due during the current year 
and, if so, report to supervisor. 

!Bl Recharging 

5.02 Extinguishers are discharged and refilled 
at least once a year to make sure they 

are in proper condition for immediate use. An 
inspection of the items mentioned in Paragraph 
5.01 should also be made at this time. 

Method 

5.03 Remove the extinguisher from its mount-
ing bracket and carry it upright to a suit

able location where it can be discharged. This 
may be done either outside the building or inside 
into a service sink partly filled with water. Leak
ing gaskets, defective hose connections, or other 
irregularities are noted as the extinguisher is 
discharged and corrected during the recharging 
procedure. Only one extinguisher per floor should 
be taken out of service at one time unless replace
ments are installed. 

5.04 Warning: In all the following operations 
where the extinguisher is to be taken 

apart, safety goggles and rubber gloves should 
be used. 

5.05 Take extinguisher to a location where a 
new charge can be provided and where 

the tank can be refilled. Unscrew the cap and 
remove the cage and bottle from the tank. 

5.06 The tank is examined on the inside for 
corrosion and for deposits of soda or 

other foreign material which should be scraped 
off with a suitable piece of wood such as the 
wood handle of a blade-type radiator brush. The 
tank interior should then be scrubbed with a stiff 
brush such as a wood-handled toilet bowl brush 
using only clean water. Rinse thoroughly. The 
strainer should be cleaned and the nozzle and 
hose should be examined and flushed out to in
sure that the discharge passage is open. The cap, 
cage, and stopple should be scrubbed with a 
brush and carefully rinsed. 

5.07 It has long been a requirement of the 
Underwriters Laboratories that manufac

turers of this type extinguisher provide a means 
of pressure relief during removal of the cap. For 

• 
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many years it has accordingly been the practice 
of the manufacturers to provide a small hole 
through the cap threads which, as the cap is 
unscrewed, will release any pressure that might 
be present. Probably most extinguishers in the 
Bell System already are provided with this hole 
in the cap but if upon the annual refilling any 
are found without it, they are modified locally. 
The hole should be about 3/16-inch diameter 
with its center about 9/32-inch from the bottom 
edge of the cap. 

5.08 The extinguisher is then carefully re-
charged in accordance with the following 

procedure irrespective of any recharging instruc
tions that may be on the extinguisher name plate 
or on the recharge package. The bicarbonate of 
soda in the package is thoroughly mixed with 
about 2% gallons of lukewarm water. The tem
perature of the water should not exceed 100°F. 
The mixing is done outside the tank in order to 
insure that the soda is thoroughly dissolved as 
undissolved soda may clog the hose or nozzle. 
The tank is filled to the filling lug, taking care 
not to pour any sediment into it. Filling the tank 
to levels above the filling 1 ug reduces the air 
chamber volume and may result in excessive 
working pressure. Preservatives to prevent stag
nation or solutions to lower the freezing point 
are not used. 

5.09 The cork or cap and label, if any, should 
be removed from a new bottle of acid and 

the bottle placed in the cage; a floating label may 
clog the outlet strainer. If the stopple is not a 
part of the cap assembly, it should next be put 
in place in the acid bottle. At this time determine 
that the bottle is not so high, as to prevent the 
extinguisher cap from being screwed down 
properly on the tank. Also, check to see that the 
stopple is free to move out of the bottle for 
proper release of the acid and that the bottle 
is so held in the cage that it can not slide down 
on the stopple when the tank is inverted. These 
conditions can be checked best by placing the 
cage, bottle, stopple, and extinguisher cap to
gether as they are in regular assembly and de
termining with the fingers that the conditions 
mentioned are met. 

5.10 Replace the rubber cap gasket with a new 
one. Coat the threads of cap and tank 

lightly with vaseline and screw the cap on the 
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tank as tightly as possible by hand only, exercis
ing care to insure that all threads are properly 
engaged and that four full turns of the cap are 
given, engaging at least four full screw threads. 
The same cap must always be replaced on the 
tank from which it was removed; in this con
nection it is suggested that all recharging opera
tions be completed on one extinguisher before 
starting operations on the next. 

5.11 The date of recharging, etc, is recorded 
on the white tag Form E-1297 provided 

for this purpose. 

5.12 The finish of the extinguisher is examined 
and cleaned (not painted) to restore good 

appearance, if required. 

5.13 Extinguishers are emptied before ship
ping to other locations. 

6. MAINTENANCE OF FOAM-TYPE 
FIRE EXTINGUISHERS 

!Al Inspection 

6.01 Foam-type extinguishers should be in-
spected for the following items: 

(1) Hose is in good condition. 

(2) Nozzle opening is unobstructed. 

(3) Hose coupling is wrench tight at tank 
outlet. 

( 4) Dents are not evident on the extinguisher 
body at or near the upper or lower hori

zontal seams. Such dents tend to weaken these 
seams, and extinguishers so damaged should 
be -!iscarded at once. Discarded extinguishers 
should be classified as "junk" and returned 
through the usual lines of organization to the 
Western Electric Company branch house for· 
disposition. 

(5) Finish is in good condition. 

(6) Mounting bracket is securely fastened to 
wall. 

(7) Record tag Form E-1297 is attached and 
extinguisher has been recharged within 

the required time. 

(8) Bears orange hydrostatic test record tag 
Form E-4400 to show that extinguisher 

has been given the prescribed hydrostatic test 
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within 5 years. If Form E-4400 shows only the 
date of installation, check whether hydrostatic 
test will be due during the current year and, if 
so, report to supervisor. 

!Bl Recharging 

6.02 Extinguishers should be discharged (or 
emptied) and refilled at least once a year 

to make sure they are in proper condition for 
immediate use. An inspection of the items men
tioned in Paragraph 6.01 should also be made 
at this time. 

Method 

6.03 Remove the extinguisher from its mount-
ing bracket and carry it upright to a suit

able location, preferably outside the building, 
for this purpose. Leaking gaskets, defective hose 
connections, or other irregularities should be 
noted as the extinguisher is discharged. Only one 
extinguisher per floor should be taken out of 
service at one time unless replacements are in
stalled. 

6.04 Take extinguisher to a location where a 
new charge can be provided and where 

the tank can be refilled. Unscrew the cap and 
remove the inner container from the tank. 

6.05 Where it is not desirable to discharge the 
extinguisher, it may be emptied instead. 

When this is done, both the tank and the inner 
container should be completely drained, care 
being exercised in doing this not to mix the 
aluminum sulphate and soda solution. If emptied 
into a service sink, the soda solution should be 
poured into the sink first and thoroughly flushed 
down with water. The aluminum sulphate should 
then be emptied into the sink and flushed down 
with water. 

6.06 The tank should be examined on the inside 
for corrosion and for deposits of soda or 

other foreign material which should be scraped 
off with a suitable piece of wood such as the 
wood handle of a blade-type radiator brush. The 
tank interior should then be scrubbed with a stiff 
brush such as a wood-handled toilet bowl brush 
using only clean water and rinsed thoroughly. 
The strainer should be cleaned and the nozzle 
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and hose should be examined and flushed out to 
insure that the discharge passage is open. The 
cap, inner container and stopple should be 
scrubbed with a brush and carefully rinsed. 

6.07 The extinguisher should then be recharged 
by carefully following the directions on 

the recharge packages furnished for this pur
pose. This generally involves thoroughly mixing 
the "B" solution containing bicarbonate of soda 
and a foam producing agent with lukewarm 
water. The temperature of the water should not 
exceed 100'F. The mixing should be done out
side the tank in order to insure that the mixture 
is thoroughly dissolved. Undissolved soda may 
clog the hose or nozzle. The tank should be filled 
to the filling Jug taking care not to pour any 
sediment into it. Filling the tank to levels above 
the filling lug reduces the air chamber volume 
and may result in excessive working pressures. 
Preservatives to prevent stagnation or solutions 
to lower the freezing point should not be used. 

6.08 The recharge is completed by thoroughly 
mixing the "A" solution (aluminum sul

phate) with water as directed and pouring it into 
the inner container which is then returned to 
the tank. 

6.09 Replace the rubber cap gasket with a new 
one. Coat the threads of cap and tank 

lightly with vaseline and screw the cap on the 
tank as tightly as possible by hand only, exercis
ing care to insure that all threads are properly 
engaged and that four full turns of the cap are 
given, engaging at least four full screw threads. 
The same cap, inner container and stopple must 
always be associated with the tank from which 
they were removed; in this connection it is sug
gested that all recharging operations be com
pleted on one extinguisher before starting opera
tions on the next. 

6.10 The date of recharging, etc, should be 
recorded on the white tag Form E-1297 

provided for this purpose. 

6.11 The finish of the extinguisher should be 
examined and cleaned (not painted) to re

store good appearance, if required. 

6.12 Extinguishers should be emptied before 
being shipped to other locations. 

0 
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7. MAINTENANCE OF ASBESTOS GLOVES 

!Al Inspection 

7.01 Gloves and container should be inspected 
at intervals for the following items: 

(1) Container cover opens freely. 

(2) Gloves should be removed from container, 
inspected and returned folded together, 

with fingers up. They should be loose enough 
to be easily removed. 

(3) Container finish is in good condition. Con
tainer should be painted if required. 

( 4) Mounting bracket is securely fastened. 

8. MAINTENANCE OF TARPAULINS 

!Al Inspection 

8.01 Portable tarpaulins and container should 
be inspected annually for the following 

items: See Fig. 1. 

~ L0 

~ 

N ll TARPAULINS >!'.! 
0 

-.,, 

r- 4 21/32"__, 

~ ~ 
. 
b 

9t;4" 
" Approx. 3 0 

to floor ·~·.11:> 

Fig. 
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(1) Bottom door of container opens freely. 

(2) Tarpaulins should be removed from con-
tainer and inspected for possible defects. 

They should then be properly folded and rolled 
and replaced in the container. A check should 
be made to insure that they are loose enough 
to be easily removed . 

(3) Container finish is in good condition. Con-
tainer should be painted if required. It 

should not be painted same color as back
ground. 

(4) Container is securely mounted. 

!Bl Folding and Rolling Portable Tarpaulins 

8.02 When tarpaulins are placed in the stor-
age container, they must be folded and 

rolled in the proper manner to permit them to be 
placed and removed easily. The proper method 
for folding and rolling is shown in Fig. 2. 

9. MAINTENANCE OF FIRE HOSE AND 
STANDPIPE SYSTEMS 

9.01 Tests and Inspection: 

(a) While the data given herein represents 
current views as to procedures and recom

mendations it is understood that they may be 
altered to meet differing local fire code regu
lations and conditions but only when the latter 
are more stringent. 

(b) Each standpipe station and associated 
equipment, whether capped or equipped 

with hose, valves, etc, is inspected annually. 
Should any defects be found in the course of 
the inspection or during the performance of 
regular duties they should be remedied. If the 
defects or faults can be taken care of at the 
time they are found, this should be done. Oth
erwise, the defects are reported for prompt 
attention. 

( c) A fire hose is not to be used, under any 
circumstances, for other than fire fighting 

purposes. Violation of this rule may result in 
hose being missing, defective or useless in case 
of fire. 

( d) Fire hose stations should be free of any 
obstacle and nothing is permitted to ob

scure hose racks or to block the door of a hose 
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Eyelet 

Approx. 12 ft.-0 in. 

. . . --;?'~ 

\-------------- -- / 
o Folding Lines - First Step\ ... ---Max. 5ft.-10 in. 

______________________ ] _______ ~ ~ 
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TARPAULIN BEFORE FOLDING 
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0 

Step------../ 

/ 
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/ 

TARPAULIN AFTER FIRST FOLDING 

/ 
/ 

/ 

TARPAULIN AFTER SECOND FOLDING 

TARPAULIN AFTER THIRD FOLDING 
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ROLLED TARPAULIN 
Max. 0·10. - 4 1/4 in. 
Max. Length - 2 ft.-11~2 in 

Fig. 2 

b Approx. 9 in. 

END VIEW 
Tarpaulin after Fifth Folding 

TARPAULINS IN CONTAINER 
(Cover Removed) 

,.. 
• 

• 
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cabinet or closet. Inspection is made to see 
that doors open readily. 

9.02 Fire Hose Inspection: 

(a) Inspection of fire hose is made annually. 
However, while unracking of the hose on 

exposed racks is done annually, it is required 
only every three years for hose on enclosed 
racks. 

(b) When unlined linen hose becomes wet for 
any reason it deteriorates rapidly. For 

this reason, hydrostatic testing of the hose is 
not recommended. 

(c) Should a hose become wet, it should be 
replaced with Underwriters Laboratories 

approved unlined linen hose unless the pro
cedure for drying is followed as outlined in 
the directions given in the latest issue of pam
phlet No. 198, "Care of Fire Hose," issued 
by the National Fire Protective Association. 

( d) The exterior of the hose is cleaned by 
vacuuming. The hose rack, pipe fittings 

and hose cabinets are wiped clean with a damp 
or treated dust cloth. 

(e) Indications of moisture are looked for, 
giving special attention to the loop close 

to the point where the hose is connected to 
the valve. If there is discoloration of the hose 
at the valve, such as would occur from water 
leakage, twisting of the hose by hand at the 
point of connection may cause it to tear in
dicating need for removal of the defective 
section and resetting of the coupling. 

(f) The threads of the couplings are inspected 
and any injured or defective couplings 

are replaced. They are so adjusted that they 
can be easily tightened by hand. Oil or grease 
is not used, as they are likely to cause de
terioration of hose and rubber washers . 
Threaded fittings are cleaned of any corrosion 
or foreign matter. Where couplings are 
polished, care is taken to keep the polish from 
coming in contact with the hose as the chem
icals in metal polishes can damage it. 

(g) The rubber washers, both at the hose 
valves and at the nozzles are examined 

and any that are lacking in strength or elas
ticity are replaced. 

SECTION H44.210 
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(h) After unracking and examining the hose 
for cracks, breaks or other evidence of 

deterioration, it is reconnected and replaced 
on the rack, making the folds in new locations 
to avoid creating a permanent set or breaks at 
the folds. 

(i) The date of the inspection and inspector's 
name or initials should be entered in the 

gray linen tag (Form E-4307, "Fire Hose In
spection") attached to the rack. Inspection 
should include assurance of the Underwriters 
Laboratories approval label which should be 
affixed to the hose, the date of the manufac
ture of the hose, and manufacturer's identi
fication. 

(j) Consideration should be given to the re-
placing of unlined linen hose on exposed 

racks after fifteen to twenty years and on 
enclosed racks after twenty-five to thirty 
years, depending upon local conditions. 

9.03 Standpipe Systems Inspection: 

(a) The National Board of Fire Underwriters 
pamphlet No. 14 entitled "Standpipe and 

Hose Systems" specifies that hydrostatic test
ing of dry standpipe systems be done at inter
vals of not less than five years. This applies 
also to the dry portion of piping in a wet stand
pipe system between the check valve in the 
fire department inlet pipe and the outside 
multiple connection. 

(b) Dry standpipes over ten years old should 
be tested with air at a pressure not ex

ceeding twenty-five pounds per square inch 
to determine their tightness before water is 
turned into them for hydrostatic test. 

(c) Hydrostatic testing of wet standpipes, ex-
cept for dry sections, is not considered 

essential, when the system is supplied directly 
and only from a street water main. Hydro
static testing of standpipes served by both a 
roof gravity or pressure tank and from the 
street mains is done, at least every three years. 
Such a test will determine the tightness of tank 
check valves. In such cases, tank supply con
trol valves are turned off during the test so 
that in the event of a bad break, contents of 
tanks will not be lost. 
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(d) Fire pumps are usually turned over at 
weekly intervals with capacity tests made 

every three years. It is desirable that fire 
pump capacity tests be tied in with hydrostatic 
standpipe tests when required by local author
ities. 

(e) Where fire pumps are installed, pump 
capacity tests are made only after a 

hydrostatic test of the standpipe system has 
been made. The roof hose outlet should be 
opened to permit a limited flow through this 
highest outlet to assure an unobstructed stand
pipe before the system is returned to service. 

(f) Hydrostatic testing of standpipe systems 
is done with a manually operated hydrau

lic pump. Standpipes are hydrostatically 
tested at a pressure of fifty pounds in excess 
of normal static pressure or, where fire pumps 
are installed, fifty pounds above maximum 
pump discharge pressure. 

(g) The main gate valve in the water supply 
(sealed open) is checked to ascertain that 

it is in the proper open position. 

(h) At the Fire Department connections, the 
check valves are inspected to determine 

that they are in working condition. 

(i) The valves at hose connections are checked 
to assure that they are closed tightly to 

prevent leakage of water. The drip connec-
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tions (where installed) at hose valves are 
checked to determine that they are open. This 
is done to avoid the possibility of any water 
that may leak past the valve from getting 
into the hose. 

(j) All check valves throughout the stand
pipe system should be examined to make 

sure they are in proper working order. 

Note: Check valves should be located on all 
supply lines from each separate water 
supply serving the standpipe system includ
ing the Fire Department (multiple) con
nections. 

(k) The end valve of each standpipe system, 
located, for example, on the roof in the 

case of buildings over three stories in height, 
is opened to establish that there is a free 
flow of water. Adequate provision is made for 
carrying off the water to avoid water damage. 

(!) Test procedures may differ with each in-
stallation and it is recommended that local 

fire departments be asked to cooperate with 
Telephone Company personnel in carrying on 
tests of standpipe systems. 

(m) Where frequency of routine is suggested 
appropriate records should be maintained 

to make sure that such routines are being 
performed. 

t 
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BELL SYSTEM PRACTICES 
Buildings 
Operation and Maintenance 

PURPOSE 

FIRE PRarECTION APPARATUS 

ROUTINE INSPECTION AND MAINTENANCE 

ADDENDUM H44.210 
ADDENDUM H54.6lO 

Issue D, January, l96o 
N. J. Bell Tel. Co. 

This addendum supplements Section H44.210 - (H54.610) Issue 2 and is 
revised to provide additional in:f'ol'JDB.tion on Fire Hose Inspection, Standpipe 
Systems Inspection and Tests and Automatic Sprinkler Systems Inspection and 
Tests • 

To del.ete reference to hydrostatic tests of fire hose and standpipe 
systems. 

To cancel .Addendum H44.210 - (JI54.6lO), Issue C. 

9. MAINTENANCE oF FIRE AND ~ANDPIPE SYSTEMS 

9.01 .Test and Inspection 

.Add tbe folloWing to Paragraph 9. Ol (b) : 

Inspect all hose stations to see that proper size spanner wrench is in 
place at station. Inspect roof hose stations to see that cabinet is in 
good condition, that door of cabinet opens easily, that cabinet is 
designated with word "Fire Hose" :Painted :j.n a conspicuous location on 
the cabinet in 8" letters in contrasting color to that of tbe cabinet, 
that bleeder line valve of this station operates freely and that pi)?e 
line is properly drained. 

9.02 :ri.re Hose Inspection 

Delete: 

First sentence of paragraph 9.02 (i). 
Paragraph 9.02 (j) exposed racks (to twenty), enclosed racks (to thirty) • 

9.03 Standpipe Systems Inspection 

belete: 

Paragraphs 9.03 (a), (b), (c) (only the last sentence of paragraph (d)) 
and paragraphs (e), (f), (l), (m). · 

Add the following to paragraph 9.03 (h): 

Inspect Siamese connection monthly to see that it is not obstructed, the 
caps are properly placed, that connection is free of all foreign material 
that pipe line is properly drained between check valve and connection. 
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Add tbe follo'W:lng Paragraphs: 

(n) If water supply is from gravity tank, inspect (monthly) to see that 
tank is properly filled, that all feed valves operate easily and are 
sealed open, that tire pumps function automatically and properly, 
that all pump valves operate properly, that adequate reserve of 
water is maintained for fire .. purpc)ses where tank is used for house 
service as well as standpipe water slipply. 

(o) Interru~ion ctf Water Suppl.y: When cbanges or repairs are made to 
standpipe or sprinkler systems which require the shutting off of the 
water supply, the of'f'ice of tbe P1ant Extension Engineer (Real 
Estate Agent) shall be notified of' the approx:llDate period of the 
shutdow. Department heads in the bu:l.lding, who 'llJB:1' be involved, 
sbou1d also be notified before shutting the water supply system. 
Tbe responsible Plant Supervisor shall notify the 1ocal fire depart
ment. 

(p) Check to detel'Jline that the standpipe and hose system periodic ~est 
reports indicate that the entire system is in good order. 'fhe 
resul.ts of the tests and inspections shall be recorded on Fom 
P-3173(0) and forwarded not later than January 15, of' each year, 
through organization channels, to the Pl.ant Extension Engineer 
(Real Estate Agent). 

10. A'O'lCJtlM.'IC SPRINKLER SYSTE24S (Inspect Monthly by P1ant Department) 

• 10.01 Inspect main sprinkler water supply control valve to see that is is 
sealed open. This valve mu.st be open at all times. If' the seal is 

broken, it shall be repl.aced. 

10.02 When repairs are required, they shall be made immediately. When these 
repairs involve shutting off' the water supply, the Real Estate Agent 

and the 1ocal Fire Department shall be notified. Any force directly iaVolved 
shall also be notified. 

10.03 Inspect to see .that the Siaaese connection is not obstru.cted, that caps 
are properly p1aced, that threads are in good condition, that connection 

• 
• 

is free ot all foreign 11&.terial and that pipe line is properly drained between • 
the check valve and the connection. 

J.O.o4 Test water and e1ectric ala:rms by use of' the l" Inspectors Test Valve 
located at the farthest point of tbe system from the supply. Prior to 

test, notify occupants of buildings that a test is to be Jllade, and inspect 
area outside of' the discharge opening to prevent 8111' water damage. The alarm 
test is made by opening the Inspectors Test Valve until the alarms sound. 

J.0.05 Ascertain that extra sprinkler heads of' tbe different temperature 
ratings required for repl.acements, and the special sprinkler head 

wrench are in place in the cabinet provided for that purpose. 

Paae 2 
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10.o6 Check visible sprinkler piping to see that is is properly secured and 
that aJ.l sprinkler heads are clear of obstructions which would interfere 

with the proper spread of water if' the sprinkling head were operated. 

10.07 Check to determine that the sprinkler system periodic test reports in-
dicate that the entire system is in good order. The results of the 

tests and inspections shall be recorded on Form P-2888(0) and forwarded not 
later than January 15 of each year, through organization channels, to the 
Plant Extension Engineer (Real Estate Agent). 

10.o8 Where sprinkler lines and heads are located in a space subject to freez-
ing temperatures, the lines shall be filled with an anti-freeze such as 

a fifty percent (5~) glycerine solution. The anti-freeze is prevented from 
mixing or backing-up into the main sprinkler system by means of a check valve. 
If a sprinkler head in the anti-freeze section is operated for any reason, 
arrangements shall be made at once for the replacement of the anti-freeze in 
that section before filling the main sprinkler system with water. 

l0.09 Identification signs for the control, drain, 1" test and alarm valves of 
the sprinkler system are normaJ.ly supplied by the contractor at the time 

of instaJ.lation. A check shaJ.l be made to determine that the signs are in 
place. 

10.10 Rep1acement signs and seals may be obtained from the local sprinkler 
contractor • 

Page 3 
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6. ORDERING SUPPLIES. 3 

1. GENERAL 

1.01 This practice outlines a plan for con-
trolling the ordering and stocking of 

cleaning and sanitary supplies in all build
ings except possibly the smaller ones where 
the consumption is not sufficient to warrant 
the operation of the plan. 

1.02 The plan consists of (1) establishing a 
central supply location in each building 

with suitable cabinets or shelving for storing 
the supplies, (2) designating each shelf or 
bin with the name of the item, the authorized 
quantity, and the package size to be stocked 
and (3) ordering the difference between the 
items on hand and the designated quantity on a 
scheduled requisition basis. 

1.03 The practice outlir?es a method :for de-
termining the requirements of the su~rly 

items used currently by the house service 
force in each building and contains reconnnen
dations with regard to coordinating supply de
liveries. It also includes a simplified or
dering procedure through the use of imprinted 
requisitions. 

1.04 A means for current supervisory control 
of the stock on hand is afforded lUlder 

the plan without recourse to extensive records. 

2. DETERMINATIQ!; OF SUPPLY REQ.UIREMEKTS 

2.01 The plan as outlined herein is intended 
to apply primarily to the frequently or

dered building service supply items. It re
quires a detailed analysis of the past con
sumption of each item in each building plus 
the application of experience and other fac
tors in order to determine the correct re
quirements. In the overall for a large area 
this wili entail considerable clerical effort, 
however after the plan is established it will 

not be necessary to post or maintain any rec
ords whatsoever. It is further suggested that 
the plan be introduced on a gradual basis i.e. 
completing the requirements study and estab
lishing the stock in each building before pro
ceeding with the next. 

2.02 To determine requirements pas.t consump-
tion over a representative period is 

used as a guide. Recourse to past supply req
uisitions or to the Western Electric Comrany's 
records, where these may be available, will 
provide the necessary basic data. 

2.03 It may be desirable however in order to 
check upon the reasonableness of the 

supply requirements, to make comparisons be
tween a number of similar buildings on the 
consumption of like items, equated on a unit 
basis in tenns of population, square feet or 
other applicable units. 

2.04 It is not ordinarily necessary to set up 
requirements for items such as brushes, 

brooms, pails, mop and broom handles, chamois, 
artificial sponges, paper towel baskets,etc., 
as such supplies are ordered as required on a 
replacement basis. 

2.05 Exhibit 1 represents the average con-
sumption rate of several principal items 

as determined from the purchases made for a 
nwnber of telephone buildings. These data are 
included only for illustrative purposes and 
may not be representative of the requirements 
in all areas. 

3, STORA.GE OF BUILDI!W SERVICE SUPPLIES 

3.01 The storage space for building service 
supplies is usually in the basement and 

adjacent to an entrance or an elevator used 
for deliveries to the building. 

3.02 The supplies should be kept on shelves 
in an available closet or in a suitable 

cabinet or locker. 

3.03 The supplies should be arranged in an 
orderly manner with the name of each 

item, the maximum quantity to be stocked and 
the package unit size clearly marked on desig
nation strips on each shelf or bin. The word
ing used in designating the items should con
form to that on the requisition to facilitate 
reordering. 

The lighter weight 
should be placed 

and smaller articles 
on the upper shelves 

Copyright, 1940, by American Telephone and Telegraph Company 
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and the heavier items on the lower shelves, 
Exhibit 2 illustrates a supply storage cabinet 
fabricated fro~ commercially available parts. 

3.05 A complete list of the supplies for the 
building should be prepared and posted, 

for example, on one of the doors of the supply 
cabinet. This list should specify the proper 
ordering names, the authorized quantities of 
all items to be stocked, together with the 
reconnnended minimum ordering uni ts and s ched
uled ordering period for the particular build
ing. A typical· example of such a list is il
lustrated on Exhibit 3. 

3.06 In buildings where the usage of paper 
towels or toilet paper exceeOs one car

ton per month, the pack~ges may be dispensed 
directly from the carton, stored adjacent to 
the supply cabinet. 

3.07 Certain of the building supply items, 
such as those listed below, have a ten

dency to deteriorate or to become shelf worn 
when kept on hand over extended periods and it 
is reconunended that new deliveries of such 
items be arranged on the shelves or stored so 
that the remaining items on hand will be con
sUined first. 

Liquid Soap 
Liquid Wax 
Paper Towels 
Toilet Paper 
Cake and Bar Soap 

Powdered Soap 
Hand Scouring Powder 
Soda Cleaner 
Sanitary Napkins 
Paper Drinking Cups 

3.08 Upon receipt of a shipment it should be 
checked with the shipping receipt and 

all items placed in their designated loca
tions. All packing materials and empty car
tons should be removed from the building as 
soon as possible. 

3.09 In t?e larger buildings having building 
service closets or sink rooms located 

throughout the building, it may be· desirable 
to maintain a limited quantity of toilet paper 
and paper towels on floors where the usage is 
heavy. However, consideration should first be 
given to providing addi ti.anal dispensing ca
pacity in washrooms which have been requiring 
paper replenishment more frequently than once 
a day. 

3.10 Where the group cleaning plan is fol-
lowed (B.S.P. H50.001), the daily sup

plies for each zone should be carried on the 
house service truck. The trucks are replen
ished from the central supply before the next 
cleaning period. 

3.11 The building service 
should be maintained in 

condition. 

Page 2 

supply quarters 
a neat and clean 

4, SCHEDULES FOR ORDERING AND DELIVERY 

4,01 The frequency of ordering supplies 
should be based upon an economical bal

ance between the rate of consumption, standard 
package quantities, established supply deliv
ery schedules and the value of the stock to be 
carried. 

4.02 In general the ordering schedule will be 
governed by the frequency with which 

certain items should be replenished as for ex
ample, paper towels, the cartons df which are 
bulky to deliver and to store in large quanti
ties. It should not be necessary, however, to 
replenish every stock item every ordering pe
riod, as certain supplies involving a rela
tively small cost and amount of storage space 
may be conveniently handled in sufficisn.t 
quantities to overlap one or two scheduled or
dering periods. 

4.03 Except in possibly the larger metropoli
tan buildings it should not be necessary 

to requisition building supplies more fre
quently than once. a month. 

4.04 The proposed ordering schedule, the sup-
ply items and the quantities involved 

for each building should be reviewed by the 
Superintendent of Supplies so that the build
ing service requirements ffiSJ' De coordinated 
with the supply delivery facilities to the 
best advantage and at the same time effect a 
reasonably uniform flow of supplies from the 
Distributing House. 

4.05 The schedule should be set up to allow 
adequate time between the date of order

ing and the date required so that normal 
schedules on the part of the Distributing 
House and the supply delivery organization may 
be adhered to. 

4.o6 It is sugsested that the ordering sched-
ule for each building be established on 

a definite day-of-the-week basis, such as the 
first Monday in every month, the first and 
third Wednesdays, etc., as necessary. 

4,07 Dev:\.ations from the scheduled ordering 
dates should be avoided, except in the 

event of emergencies, by making sure that suf
ficient quantities are available to la.st until 
the next delivery date and that supplies for 
special work be ordered sufficiently in ad
vance to meet the job requirements. 

5. SUPPLY REQUISITION 

5.01 The use of a single page multi-copy req-
uisition form with the names and pack

age size of frequently used items imprinted 
thereon is recommended for ordering building 
service supplies. The number of copies of the 
requisition will depend upon local require
ments. This method facilitates handling and 
filling the order by ensuring legibility as 

'f ••• 

' ' \ r 
• 
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well as the use of the proper ordering nomen
clature and ordering units. 

5.02 The determination of the items to be 
printed on the building supplies requi

sition should be based upon an analysis of the 
supplies ordered over a representative period. 
To be most beneficial, the form should be sim
ple and clear in arrangement and wording and 
indicate the available standard packaging 
units. Ample blank spaces for writing in the 
occasionally ordered tools and supply items 
should be provided. In this connection, the 
Western Electric Company, through recourse to 
their records, may be of assistance in select
ing the items to be printed and the unit quan
tities. 

5.03 Padded sets of requisitions bound in a 
so-called sna?-out arrangement as illus

trated in Exhibit 4, is quite suitable. With 
this arrangement the requisitions are bound to 
a manila cover at the bottom with a perforated 
tear-off edge. The cover surrounds the requi
sitions and when slipped under the top set 
serves as a writing surface to prevent carbon 
transfers to following requisitions. The com
plete ordering information for items that are 
infrequently required may be printed on the 
cover for reference when orders for such items 
are written. Each set of copies of a requisi
tion are bound with wire stapled tear-off 
binding at the top to hold the group together. 

5.04 The text of the requisition form should 
be reviewed with the local Distributing 

House people, the accounting department and 
the supplies group, before being printed. 

5.05 Printed requisitions should be reviewed 
periodically and revised, if necessary, 

to keep them up to date. 

5.06 A review of the items written in on sup
ply requisitions as well as of the orders 

SECTION H50.007 

for imprinted items will serve as a guide 
in the revision of the form. 

6. ORDERING SUPPLIES 

6.01 It is suggested that the responsibility 
for the preparation and approval of the 

building supply requisition be kept-in the 
building as far as practicable and that the 
requisition be then forwarded direct to the 
Distributing House. 

6.02 In Areas where there are one or more 
small buildings in a district and indi

vidual building supply requisitions for such 
buildings would not be practicable, it is sug
gested that the buildings be supplied from a 
central point. 

6.03 The items and quantities to be ordered 
at each scheduled ordering period should 

be determined by counting the remaining stock 
on hand and inserting in the "Order" column of 
the requisition, the difference between this 
amotmt and the designated authorized quantity 
modified as necessary by package units and 
minimum ordering quantities. 

6.04 Orders for items not printed on the req-
uisition form should be written clearly 

and firmly with a pencil in the space provid
ed, to obtain legible carbon copies, using the 
ordering information printed on the cover of 
the requisition pad. 

6.05 It is essential to the successful opera-
tion of the plan described herein that 

no substitutions or ~ncreases in quantities, 
of the building supply items authorized tmder 
the plan for a building, be made without su
pervisory approval. 

6.o6 A duplicate list of the authorized items 
and quantities stocked in each building 

should be kept on file in the division or area 
office for supervisory purposes • 
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BUILDING SERVICE SUPPLIES 

B1:i.ilding No. Address 

SECTION H50.007 
Exhibit 3 

SPECI!1El1 

Note 1. Supply requisitions for this building should be placed on the FIRST MONDAY of every month • 

2. Orders should specify one or more uni ts as necessary, to replenish to the authorized 
quantity. Do not place orders for less than minimwn units listed below • 

Item 

Cloths, dust, large 
Cloths, sweeping 
Cloths, wiping 
Cups, paper drinking 
Insecticide, liquid 
Insecticide, pyrethrum 
Lamps 

Mops (24 oz.) 
Napkins, Sanitary 
Oil, paraffin 

(Aerial Cable Lubricant) 
Paper, toilet 
Polish, furniture 
Polish, metal 
Recharge-Soda-Acid Exting. 

" -Foam Type 
Powdered Soap 
Scouring Powder 
Soda Cleaner 
Soap, liquid 40% 
Soap, white floating 
Towels, paper 
Wax, liquid 

Authorized 
Quantity 

10 pc. 
10 pc. 

•5 lbs ( 1 bundle) 
9 cartons 

•l gal. 
•2 oz. 

5% of each size in 
use but not less 
than 2 of any size 
3 

•100 (1 ctn.) 
•l gal. 

25 pkgs. 
2 qts. 
2 pts. 
2 
1 
10 lbs (2-5 lb bags) 
5 lbs (1-5 lb bag) 
10 lbs (2-5 lb bags) 

•l gal. 
3 cakes 
36 pkgs. 
2 gal. 

Minimum 
Ordering Unit 

1 pc. 
1 pc. 
5 lbs (1 bundle) 
1 carton (250 cups) 
1 gal. 
2 oz. 
6 (in sizes up to JOO watts) 

1 (in sizes over 100 watts) 
1 
100 (1 ctn.) 
1 gal. 

10 pkgs. 
1 qt. 
1 pt. 
1 
1 
5 lbs il-5 lb bag) 
5 lbs 1-5 lb bag) 
5 lbs 1-5 lb bag) 
1 gal. 
1 cake 
1 ctn. (25 pkgs.) 
1 gal. 

* Replenish when quantity on hand reaches 1/4 of authorized amount • 
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Printed Items 

Write· in Space 

Approvals etc. 

Wire Staple 
Binding 

Tear off Binding Edge 

BUILDING SERVICE SUPPLIES REQUISITION 
PADDED MULTIPLE - COPY ONE TIME CARBON 

Manila Paper Cover 

).---Wire Staple each set 
""""'' of copies 

Tear off Edge 

HS0.007 
Exhibit 4 

Shipping and Delivery Data 

Manila Cover 

Ordering Information 
for Items to be 
written in as 
required. 

Slip Cover under the 
top requisition as 
a writing surface. 
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BELL SYSTEM PRACTICES 
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Operation and Maintenance 
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Issue 2, June, 1959 
AT&TCo Standard 

DESIGN LOADS FOR TELEPHONE BUILDINGS 

CONTENTS PAGE 

1. GENERAL . 

2. DEAD LOADS. 

3. LIVE LOADS 
LIVE LOAD TABLE 2 

4. SOIL AND HYDROSTATIC PRESSURES 6 

5. WIND PRESSURES . 6 

6. EARTHQUAKE LOADS 6 

1. GENERAL 

1.01 This section covers recommendation for 
assumption of floor carrying capacities in

cluding dead, live, and other loads to be used in 
the design of buildings which house various types 
of telephone equipment. It also covers design 
loads for buildings which are used in whole or in 
part for accounting, business, clerical and exec
utive offices, and for garages and stockrooms. 

1.02 Minimum design loads for buildings and 
other structures are given in local and 

state building codes, and also in other publica
tions such as American Standard Building Re
quirements, File A58.1, by the American Stand
ard Association and the National Building Code 
recommended by the National Board of Fire 
Underwriters. Telephone buildings, however, re
quire special considerations which normally are 
not specifically covered by such codes. This sec
tion outlines these special loading requirements 
together with general building design loads. 

1.03 Definitions 

(a) Dead load means the weight of all perma-
nent construction, including walls, fram

ing, roofs, permanent partitions, and stairways 
of a building. 

(b) Live load means the load imposed by the 
occupancy including telephone equipment. 

It does not include such factors as wind or 
earthquake loads. 

1.04 Buildings, and all parts thereof, are de-
signed and constructed to support safely 

all loads, including dead loads, without exceed
ing allowable stresses prescribed for the materi
als of construction in the structural members. 

1.05 When an existing building is enlarged, or 
otherwise altered, all portions thereof af

fected by such enlargement or alteration are 
strengthened, if necessary, so that all loads are 
supported safely without exceeding the proper 
allowable stresses. 

1.06 Where local and/ or State codes, rules, 
and regulations call for higher require

ments than those indicated or implied in this sec
tion, such authority takes precedence and its 
requirements are followed; where the require
ments are lower, compliance with the provisions 
of this section is recommended. 

1 .07 This section is revised to bring the live 
load recommendations up to date because 

of changes in telephone equipment and experi
ence with actual loading conditions of buildings. 
The most important changes are; 

(1) Lighter design loads for operating rooms. 

(2) The addition of design loads for electronic 
data processing machines. 

(3) Somewhat amplified notes on battery 
room loads. 

( 4) More conservative recommendations re
garding advisable reductions in live load

ing for column design. 

1.08 Marginal arrows are used to indicate a 
change in the text. 

2. DEAD LOADS 

2.01 When estimating dead loads for the pur-
poses of design, the actual weights of 

materials and construction are used. In the ab
sence of definite information, values are assumed 
which are satisfactory to the authority charged 
with the administration and enforcement of the 
local building code. 

© American Telephone and Telegraph Company, 1959 
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r'2.02 Quite commonly, especially in multistory 
buildings, there are important weight con

centrations from vertical runs of building service 
items such as plumbing stacks and risers, venti
lating and air conditioning ducts, and electrical 
service feeders. These loads, permanently located 
and carried by structural members, are consid
ered as part of the dead load of the building. 

3. LIVE LOADS 

3.01 The live loads assumed for the purpose 
of design are the greatest that probably 

will be produced by the uses contemplated. They 

Corridors 
Permanent 
Temporary 

OCCUPANCY OR USE 

Electronic Data Processing Equipment 
If Raised Floor is Used 

rare considered to be uniformly distributed except 
for known heavy concentrations where the loca
tions are fixed. The following table lists the uni
form live loads that are adequate for various 
types of occupancy or use. Quite frequently, be
cause of varying occupancy, the live loading 
actually required will be different on the various 
bays of a floor. The design engineer will then 
exercise his best judgment, whether to recognize 
these differences or to design the entire floor 
uniformly for the heaviest of the expected loads 
considering uniformity of construction methods, 
over-all economy, and the uncertainties of future 

L. occupancy. 

LIVE LOADS LBS. PER SO. FT. 

Same as floor occupancy or use. 
Usually not less than 100. 

100 (4) 
70 (4) 

Card File Storage (when not over framing 
member) 200 ( 4) 
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Card File Storage (when over framing 
member) 

Employee Quarters 
Cafeterias 
Kitchens 
Locker Rooms 
Lounges 
Toilet Rooms 

Fire Escapes 

Garages 
Cars, less than 6000 pounds gross 

vehicle weight 
Trucks 6000 to 20,000 pounds gross 

vehicle weight 
Trucks over 20,000 pounds gross 

vehicle weight 

Mechanical Plant Areas 
Air Conditioning (machine space) 
Boiler Rooms 
Elevator Machine Rooms 
Fan Rooms 
Fuel Rooms 
Incinerator Charging 

Floors 
Switchboards, Electric 

150 ( 4) 

100 (1) 
150 (2) 

60 (1) 
60 (1) 

Same as floor occupancy or use. 

100 

100 

150 

250 

200 (2) 
300 (2) 
150 (2) 
150 (2) 
400 

100 
150 (2) 
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OCCUPANCY OR USE 

Office Areas 
Accounting, General Space 
AMA and Business Machine Equipment 
Business 
Clerical 
Executive 
File Rooms 

Letters 
Cards 
Addressograph 

Public Spaces 
Stairways 

Storage 
Light 
Heavy 
Extra Heavy 

Telephone Equipment Areas 
Batteries 
Local Test Centers 
Main Distributing Frames 
Operating Rooms 
Power Equipment 
Switching and Terminal Equipment 

(Excluding Main Distributing Frames) 
Vaults 

LIVE LOADS LBS. PER SQ. FT. 

100 (1) 
100 (2) 
100 (1) 
80 (1) 
80 (1) 

80 (3) 
125 (3) 
150 (3) 

100 
100 

125 (3) 
250 (3) 
300 (3) 

175-300 
100 (1) 
175 (2) 
100 (1) 
175 (2) 

150 (2) 
250 (3) 

(2) (6) 

(5) 

Notes: (1) Use this load for permanent locations; where in future telephone 
equipment space, use appropriate equipment loading. 

(2) Use actual equipment loads if greater. 

(3) Increase when present or future use exceeds this amount. 

(4) In machine rooms housing any of the types of data processing 
machines, a design load of 100 pounds per square foot is usually 

adequate. 

Where an electronic data processing machine room is provided with 
a raised false floor to accommodate cabling and ducts, a design live load 
of 70 pounds per square foot is adequate because the raised floor distrib
utes loading to the structural slab much more uniformly than when the 
various computer cabinets or machines are placed directly on the slab. 

Areas for card storage files would be afforded complete flexibility 
by a design load of 200 pounds per square foot. If the files can be located 
close to some of the framing members, the live load on the slab may be 
reduced to 150 pounds per square foot. 

(5) The construction of the modern switchboard of less weight and 
elimination of the platform, affords the opportunity to lighten the 

live load design in operating rooms. The reduction from the former 
150 pounds to 100 pounds per square foot is thus made possible. 

Page 3 
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Notes: (6) The battery space in telephone equipment areas presents the problem 
I Cont' di of heavy concentration and is amplified by the number of central 

offices being served. Batteries currently in use range in weight from 
415 pounds to 1715 pounds and as previously mentioned presents the 
problem of concentrated loads. The placing of the lighter weight batteries 
on racks in tiers more than two high is not desirable because of the asso
ciated higher temperature range, the maintenance problem and the fact 
that their combined weights soon approximates the weight of the heavier 
batteries. The bays assigned for battery location are, as a rnle, fully 
utilized and consequently should not be designed below the most severely 
anticipated live load usage. 

3.02 Experience has shown that an assumed 
uniformly distributed live load of 175 

pounds per square foot for main distributing 
frames is normally required to safely support 
this type of loading, occupancy and use of the 

4 area. 

3.03 It will be noted that in the table in Para-
graph 3.01 the live loads indicated for caf

eterias, locker rooms, local test centers, lounges 
and office space which are in permanent locations 
are less than those required for such areas lo
cated in future equipment space. Therefore, 
economies in construction might be affected by 
taking advantage of these lower load require
ments in the design of central office buildings if 
such areas are located wherever possible in a 
side building appendage not in line with future 
equipment growth. 

3.04 Future or Temporary Loads: The uni-
form live loads of 150 and 175 pounds per 

square foot are somewhat in excess of the loads 
actually imposed by many items of equipment, 
but are believed to provide reasonable margins 
of safety with a minimum amount of special 
strengthening. Likewise, it appears inadvisable 
to provide further strength to accommodate any 
possible future increase in weights of equipment, 
temporary loads of other unforeseen develop
ments, in view of the fact that the total actual 
live loads will usually be less than these mini
mum uniformly distributed live loads. It is con
templated that in the future, the design of equip
ment and the floor plan layouts will not exceed 
these minimum loadings. 

3.0S Provisions for Movable Partitions: In 
buildings where movable partitions might 

be installed or rearranged, the specified live 
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loads in the table in Paragraph 3.01 are usually 
sufficient to care for such movable partition 
construction. 

3.06 Concentrated Loads: In the design of 
floors, consideration is given to the effects 

of known or probable concentration of load to 
which they may be subjected. Floors are de
signed to carry the noted distributed loads un
der Paragraph 3.01 or the following minimum 
concentrations, whichever may produce the 
greater stresses, and these concentrations are as
sumed to occupy areas 2-1/2 feet square and to 
be placed so as to produce maximum stresses in 
the affected members. Whenever it is necessary 
to store temporarily or permanently heavy equip
ment and supplies such as loaded cable reels etc, 
it should be spread out to avoid excessive con
centration. 

FLOOR SPACE 

rEquipment and 
Nonequipment, 
Including Corridors 

LOAD 

2000 lbs. 

Garages Maximum Wheel Load* 

Trucking Space within 
a Building Maximum Wheel Load* 

L. * Increase 50% for impact if the exact wheel 
load for the piece of the equipment is the basis 
of design. 

As indicated in Paragraphs 3.01 and 3.18, known 
concentrated loads such as equipment frames, 
motor-generator sets, storage batteries, AMA 
and business machine equipment, and similar 
loads are considered in each specific case. 

TCI Library  www.telephonecollectors.info TCI Library  www.telephonecollectors.info 



3.07 Partial Loading: When the construction 
is such that the structural elements 

thereof act together in the nature of an elastic 
frame due to their continuity and the rigidity 
of the connections, and the live load exceeds 
150 pounds per square foot or twice the dead 
load, the effect of partial live lo:.d such as will 
produce maximum stress in any member is pro
vided for in the design. 

3.08 lm[Klct Loads: The live loads listed in 
Paragraph 3.01 may be assumed to include 

a sufficient allowance to cover the effects of ordi
nary impact. For special loads involving unusual 
impacts such as those resulting from elevators, 
vehicles, etc, provision is made by a suitable 
increase in the assumed live load. 

3.09 Weights of Telephone Equipment: The 
preceding paragraphs refer in general to 

all live loads encountered in telephone buildings. 
The average weight of installed telephone equip
ment, exclusive of occupants, temporary loads, 
etc, is based upon actual weights of the different 
items of equipment used. Detailed data with 
regard to weights, together with information 
concerning spacing of batteries, power equip
ment, switchboards, testing equipment, switch
ing and terminal equipment, and other apparatus 
are given in the Standard Floor Plan Data
Sheets issued by the Bell Telephone Labora
tories, Inc. 

Reduction of Live Loads 

3.10 Columns and Foundations: The gener-'l 
ally accepted practice of using reduced 

live loadings for the design of columns, piers, 
foundations or bearing walls in multistory build
ings is recognized and permitted by most build
ing codes. It is based on the logical assumption 
that most types of occupancy will never load all 
bays of all floors to their maximum designed 
load at the same time. Various codes use differ
ent formulas for applying the reduction to dif
ferent types of construction so it is not feasible 
to state a method of arriving at the reduced 
loads that will meet the requirements of all 
cities. 

Studies made on fully occupied telephone 
equipment buildings, however, show a much 
closer approximation of actual loads to the de
sign load in the various bays than is the case..i 
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in, say, an office building. This indicates that 'l 
load reduction for column and foundation de
signs should be rather carefully handled in 
equipment buildings and the following proce
dures are recommended: 

(1) No live load reduction in buildings of 
three stories or less. 

(2) In taller buildings the formulas of the 
local building codes may be followed ex

cept that no reduction should be below a mini
mum of 115 pounds per square foot. 

In office buildings, as contrasted with 
equipment buildings, the likelihood of under
loading in many bays should permit taking full 
advantage of the reductions permitted by local 
codes for column and foundation design. ..i 

3.11 Beams and Girders: It is suggested that 
no reduction of live loads for use in de

sign of girder members, even when allowed by 
local building codes, be applied in the design of 
telephone buildings as it appears that no ap
preciable economy is effected. 

Roof Loads 

3.12 Design loads for roofs either flat or 'l 
pitched include the dead load of the roof; 

wind or earthquake loads whichever is the 
longer; and snow loads. All of these loadings 
vary greatly in different areas and climates but 
they are all considered and loadings adopted 
that are in accord with local practice and build
ing codes. 

3.13 Roofs to be used for special purposes such 
as locations for lens and various types of 

antennas are designed for the appropriate loads . .J 

Other Live Loads 

3.14 Stairways: Inside and outside stair 
treads and landings are designed to sup

port a uniformly distributed live load of 100 
pounds per square foot or concentrated loads of 
300 pounds spaced 3 feet center to center, each 
occupying an area of 1 foot wide by the depth of 
the tread, whichever will produce the greater 
stress. A safety factor of 4 is used for inside 
stairways, and a safety factor of 6 is used for 
outside stairways on the basis that outside steel 
stairways being exposed to the elements are sub
jected to possible weakening through corrosion. 
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3.15 Accessible ceilings, scuttles, and ribs of 
skylights are designed to support a con

centrated load of 200 pounds occupying an area 
2-1/2 feet square and so placed as to produce 
maximum stresses in the affected members. 

3.16 Stairway and balcony railings, both inside 
and outside, are designed to resist a hori

zontal thrust of 50 pounds per linear foot applied 
at the top of the railing. 

Floor Load Data 

3.17 Floor plans showing the weights and gen-
eral plan dimensions of initial and future 

telephone equipment are given the architect in 
the design sfage of a new building, or of an 
addition to an existing building, in order to de
termine that the basic live loads of 150 and 
175 pounds per square foot, probably used in 
the initial planning, are adequate for the condi
tions of actual loading. 

4. SOIL AND HYDROSTATIC PRESSURES 

4.01 Pressure on Basement Walls: In the de-
sign of basement walls and similar ap

proximately vertical structures below grade, 
provision is made for the lateral pressure of 
adjacent soil. Due allowance is made for possible 
surcharge from fixed or moving loads. When a 
portion, or the whole, of the adjacent soil is 
below a free-water surface, computations are 
based on the weight of the soil diminished by 
buoyancy, plus full hydrostatic pressure. 

4.02 Uplift on Floors: In the design of base-
ment floors and similar approximately 

horizontal construction below grade, the upward 
pressure of water, if any, is taken as the full 
hydrostatic pressure applied over the entire area. 
The hydrostatic head is measured from the un
derside of the construction. 

5. WIND PRESSURES 

5.01 Buildings are designed and constructed 
to withstand horizontal pressures caused 

by wind from any direction including pressure 
by cyclones, hurricanes, or tornadoes where ap
plicable. 
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5.02 Every exterior wall is designed and con
structed to withstand such wind pressures 

acting either inward or outward. 

5.03 Roofs 

(a) The roofs of all buildings are designed 
and constructed to withstand wind pres

sures acting outward normal to the surface. 

(b) Roofs or sections of roofs with slopes 
greater than 30 degrees are designed and 

constructed to withstand wind pressures act
ing inward normal to the surface and applied 
to the windward slope only. 

(c) Overhanging eaves and cornices are de
signed and constructed to withstand out

ward wind pressures. 

( d) Adequate anchorage of the roof to walls 
and columns, and of walls and columns 

to the foundation to resist overturning, uplift, 
and sliding, is provided in all cases. 

5.04 Chimneys: Chimneys, tanks, and towers 
are designed and constructed to withstand 

wind pressures. 

5.05 Shielding and Unusual Exposures: No 
allowance is made for the shielding effect 

of other buildings. 

5.06 Stresses During Construction: Provisions 
are made for wind stress during the con

struction of a building. 

6. EARTHQUAKE LOADS 

6.01 In general, every building is designed and 
constructed to withstand some lateral 

load from any horizontal direction. 

6.02 Every building in localities where earth-
quakes of major or near major intensities 

are experienced, is designed and constructed to 
withstand a minimum lateral load from any hor
izontal direction as prescribed by local building 
codes. 

6.03 In every building having a skeleton frame, 
such frame is designed and constructed to 

• 
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withstand a certain percentage of the force 
specified for the building itself in accordance 
with local building codes, without assistance 
from any walls or floors. By skeleton frame is 
meant a framework consisting of columns, gird
ers, beams, and similar members supporting and 
transmitting all loads to foundations. 

SECTION H20. ll l 
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6.04 Reinforced concrete or masonry walls and 
all other permanent structural elements 

capable of providing resistance are assumed to 
act integrally with the structural frames in re
sisting the shears and movements due to the 
specified horizontal force, unless specifically de
signed and constructed to act independently . 
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BELL SYSTEM PRACTICES 
Buildings 
Planning 
Operation and Maintenance 

SECTION H50.015 
Issue l, August, 1953 

AT&TCo Standard 

CHECKING ROUTINE 

GARAGES AND GARAGE WORK-CENTERS 

PROJECT PLANNING AND DESIGN 

1. GENERAL 

l.01 This section furnishes a general outline 
of suggested principles to be considered 

in the planning and design of garages and garage 
work-centers. A checking routine is recommended 
for the analysis of specific building projects 
to determine the design requirements with con
sideration of the factors which affect the util
ity, cost and appearance of the building. 

1.02 It is important to the control of building 
projects that consideration be given to the 

principles of initial planning in regard to loca
tion, site selection, and scope of the project. 
The review of building projects by application 
of a checking routine before plans and specifica
tions are submitted for bids, provides an addi
tional control to the project. 

1.03 Many of the items listed in BSP Section 
H20.220, Checking Routine - Building Proj

ect Planning and Design, are applicable to the 
design and planning of garages and garage work
centers as well as to telephone buildings and are 
included in this section. It is thought that a 
tabulation of the items or. questions to be con
sidered will be helpful in the application of a 
checking routine. 

1.04 The varying factors involved in develop-
ing well-balanced elements of utility, 

economy and appearance when selecting sites and 
preparing plans for garages and garage work
centers require the individual consideration of 
each project. 

2. SELECTION OF GARAGE LOCATION 

2.01 As a guide in determining garage locations, 
study plans are made of the work operations 

of Plant Installation, Maintenance, Construction 
and Repair Forces to be used as a basis for de
termination of the proper size and desirable lo
cation of garages prior to the acquisition of 
sites. A cost comparison of contemplated sites 
and a review of the items outlined in the succeed
ing paragraph are included in this analysis. 

2.02 Factors to be considered in determining 
location: 

(a) Location with minimum travel time to re-
duce labor cost and vehicle expense, un

less available sites are excessive jn :ost and 
it is advisable to acquire land in a less acces
sible area. 

(b) Influence of surroundings upon the archi-
tectural design of the building. Garages 

are frequently located in industrial or com
mercial areas where architectural treatment 
may be further simplified resulting in more 
economical construction. 

(c) Reactions of adjacent property owners. 

(d) The situation with respect to comfort and 
safety of employees. Accessibility to 

transportation facilities. 

( e) Requirements and economy- of combining as-
sociated plant offices, storeroom and 

garage at one location. The establishment of 
garage work-centers by locating offices for 
foreman, supervisors and even district offices 
in conjunction with garage facilities has lo
calized plant operations and improved effi
ciency. In this way the supervision is nearer 
to the actual plant operations. 

(f) Method and cost of handling supplies and 
need for plant storeroom. 

(g) CommWli ty growth trend and direction as af
fecting motor vehicle operations and per

manency of garages at location selected. 

(h) Present and future boundaries of divisions, 
districts, etc. 

(i) Size and number of garages for a given com-
munity and their relation to existing or 

contemplated central offices, other offices, 
storerooms, garages and work centers, rail 
lines for adjacent pole yards, street car and 
bus routes, arterial highways, etc. 

(j) Usefulness for disaster operations in the 
event of natural disaster or an enemy at tack. 
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(k) Cost of land and building at each site. 
Include cost of garage operating personnel 

and equipment in studies used to determine num
ber of garages. Several plans are studied of 
larger and smaller installations at various lo
cation~ before the most efficient types and 
sizes are selected. 

(1) Deed, zoning and building code regulations. 

(m) Fire or other hazards due to surrounding 
buildings and class of occupants. 

{n) Wide street for safe exit and entrance. 

(o) Avoidance of fronting on main arteries. 

(p) Avoidance of congested districts. 

(q) Efficiency of operations and house service 
costs. 

(r} Availability of suitable commercial repair 
shops. 

(s) Proposed or possible future city planning 
or road construction which might affect the 

lot by changes in width or grades of the side
walk or street. 

(t) Possible future changes in the character 
or development of the neighborhood. 

3. SELECTION OF SITE 

3.01 Factors to be considered in this section 
are outlined in more detail in BSP Section 

H21.lll, Selection of Building Sites for Central 
Offices and Section H21.215, Survey Information. 

J.02 Requirements with respect to type and use 
of proposed building. 

(a) Adequate size for present and friture needs 
for offices, employee facilities and park

ing, number of vehicles, storage of materials, 
supplies, poles, cable, hardware, trailers, 
etc., and unforeseen contingencies. Size of 
an average lot in suburban areas for a 30-car 
garage may be approximately 120-foot frontage 
with a depth of at least 200 feet. This will 
provide space for a driveway alongside the of
fice portion of the building and space for em
ployees' cars. The additional depth is required 
to provide for future growth, for storage of 
trailers and for storage of outside plant ma
terial. In outlying areas a ground plot of 
three to four times the size of the building, 
according to ground usage, is usually satis
factory. Conditions at each site, of course, 
will govern appropriate size of lot. 
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(b) Sufficient land area where feasible so that 
building may be set back about 15 feet from 

curb at entrance to permit view of street for 
safety in entering traffic and to allow a suit
able turning radius. 

(c) Where an associated pole yard is required, 
consideration is given to obtaining land 

where a railroad siding can be made available. 

(d) Availability and capacities of water and 
gas mains, electric distribution systems 

and storm and sanitary sewers. 

(e) Corner lot advantageous: more flexibility 
in arranging entrances to yard and garage. 

Increased natural light and air. Decreased 
fire exposure. 

(f) Interior lot satisfactory if it extends 
through to parallel street~ or driveway ac

cess or easement is obtainable. 

(g) Interior lot with exit to one street should 
provide for minimum of 12-foot driveway 

along outside wall of building if practicable. 

(h) Employee parking is provided where econom
ically practicable or where ground is held 

for future telephone use and preparation costs 
are not excessive. 

(i) Zoning and building code restrictions. 

{j) Favorable neighborhood reaction to the 
project. 

3.03 Avoidance of hazardous locations. 

(a) Flood hazard of sites near streams. 

(b) Good drainage. Adequacy of storm sewer 
facilities where available. 

(c) Consideration of the type and occupancy of 
adjacent buildings and surrounding area 

from fire exposure and fire spread standpoint. 

(d) Location as far away from most likely 
targets for enemy action as practicable. 

(e) Hazards of locations near air craft land
ing areas. 

3.04 Site conditions affecting building costs. 

(a) Bearing capacity of the soil and type of 
foundations required. 

(b) Slope and contour of lot with consideration 
of drainage problems, retaining walls, 

driveways, excessive cut or fill excavation, 
etc. 
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(c} Natural and established grades in relation 
to proposed floor elevations. 

4. PLANNING 

4.01 Scope of work. 

(a) Early consideration of scope of work and 
design with a~chitect. 

(b) Decisions as to type of construction, ma
terials and mechanical and electrical 

equipment. 

(c) Planning the project development with th9 
architect. 

4.02 Working drawings. 

(a) Advantage of complete plans and specifica
tions. Possible reuse on othe~ projects. 

(b) Use of typical design for smaller garages. 

( c) Reuse of mechanical, electrical, and plumb
ing detail sheets, gasoline tank and pump 

layouts, etc. 

4.03 Requirements and considerations. 

(aJ General 

(1) Importance of making prompt use of new 
plant and fullest practicable use of ex

isting plant, Salvaging existing buildings 
for reuse when applicable. 

(2) Comparative costs of construction based 
on the use of the various applicable 

structural materials. 

(3) Advantages in use of standard manufac
tured products. 

( 4) Selecti·on of materials and design to re
duce number of crafts involved and sim

plify coordination problems. 

(5) Consideration of possible future growth 
of the garage in locating auxiliary 

spaces, heating and fueling equipment, etc. 

(b) General garage plan. 

(1) A rectangular building plan for parking 
area more efficient as regards cost per 

vehicle, with offices, etc., in separate 
lean-to with lower ceiling height. T and L
shaped arrangements or other irregular plans 
usually more costly per vehicle to be parked. 
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(2) Two rows of vehicles served by one vehicle 
aisle or four rows of vehicles served by 

two vehicle aisles are eConomical of space. 

(3) Parking at right angle: 1-1/2 feet min
imum between vehicles. An average park

ing area of 8 feet width is ordinarily used 
in calculating space for small vehicles. 

(4) Width of garage generally 60 feet for one 
vehicle aisle with two rows of vehicles. 

(5) Double aisle garages generally 110 feet 
minimum to 120 feet maximum width with 

separate entrance doors for each aisle, both 
i'ront and rear.. Parking area free ot obstruc
tions by placing interior roof columns only 
at line where two rows of vehicles meet (55 to 
60-foot truss spans). 

(6) Aisle width should be equal to length of 
larger vehicles to be parked, excluding 

consideration of one or two exceptionally 
long trucks. 

(7) It is desirable for trucks to be headed 
into wall to perm! t night loading of sup

plies from aisle. 

(8) Vehicle parking areas are limited pref
erably to one floor level because of 

cost factors and ramp construction. 

(c) Garage capacity 

(1) Although the layout for a specific lo-
cation is governed by the needs, condi

tions and fleet make-up of the particular 
local! ty, generally the following types of 
buildings will be most suitable. 

(a) Single aisle garage with lean-to (10 
to 50-car capacity). 

(b) Double aisle garage with lean-to (40 
to 100-car capacity). 

(2) Garages built initially with capacities 
of 10 to 40 cars are usually of the single 

aisle type, whereas capacities of over 40 cars 
are generally built with double aisles hav
ing two entrances at front and two at the rear. 
However, lot size and shape available or 
other conditions may indicate a modification 
of these basic tyPes. 

(3) Initial layout plans are prepared so that 
they may be expanded, if required, by 

providing additional bays at the rear and by 
changing the size of office and related fa
cilities in the lean-to accordingly. 
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(d) Auxiliary space 

(l) Offices, training room, employee facili-
ties, locker rooms, storerooms, tool

rooms, etc., most economically provided by 
building one-story lean-to along the side 
wall of garage with lower ceiling height 
(usually 8 feet). However, two-story addi
tions for off ice space also have been used 
in some cases wit~ satisfactory results. In 
other cases a two-story District Office 
Building has been erected, for example, on 
the front of the lot with a one-story garage 
at the rear. 

(2) Additional detail regarding the layout 
and arrangement of at tended storerooms 

is contained in Section 61.001 of Supply Op
erating Practices. 

(e) Construction tool storage 

(1) Space is provided for storage of con-
struction equipment not in daily use 

such as pumps, generators, blowers, long lad
ders, ropes, blocks, etc. This may be lo
cated in lean-to, in garage proper enclosed 
with wire mesh partition, or in shed in yard, 
based on local conditions. 

(f) Loading platform 

(l) Platform attached to building at trans-
port truck bed height with outside ramp 

and door leading to storeroom has been found 
practicable for ease of handling supplies 
where such facilities are required. Plat
forms built recently have been equipped with 
a cast-iron bumper. This bumper protects the 
platform but is severe on a truck which is 
forced against it too rapidly. It is possi
ble to bolt a substantial wood bumper to the 
metal bumper if protection of the trucks is 
desired. 

(g) Yard paving and driveways 

(1) Heavily traveled areas such as entrance 
drives are usually hard surfaced. Gen

erally, yard paving is of crushed rock or 
gravel except for those portions where travel 
is heavy necessitating use of black top or 
concrete. 

(2) Concrete paving strips are provided in 
some yards as pads for the open storage 

of certain items such ·as cable reels, con
duit, etc. 

(3) Paving is considered at rear of garage 
which could be removed easily if garage 

is extended. 

Page 4 

(4) Yard is adequately drained away from the 
garage building. 

(5) Driveway curves at curb line are of suf
ficient radius to permit easy entrance 

of vehicles into traffic lanes. 

(h) Smaller garages 

{l) High cost per vehicle offset by simple 
treatment. 

(2) Use of local contractors, labor and 
materials, where available, for lower 

costs. 

(3) Consider use of prefabricated metal 
structures for economy. 

5. DESIGN 

5.01 General. 

(a) Construction and maintenance economies of 
simplifi'ed general design of garages. 

(b) Avoidance of eccentric! ties of archi tec
tural design~ 

(c) Consideration of surrounding structures. 

5.02 Excavation and grading. 

{a) Appropriate design of garage and appur
tenant facilities to avoid excessive ex

cavation, fill and grading costs. 

(b) Consideration given to deferring improve
ment of part of lot where lot is larger 

than current requirements and area and sur
roundings permit. 

5.03 Footings. 

(a) Bottom below frost line and have proper 
bearing area. Appropriate design of build

ing to avoid excessive foundation cost. 

5.04 Floors. 

la) Garage floor reinforced concrete usually 
5 inches or more thick, 1/8- to 1/4-inch 

slope per foot to drain to center of vehicle 
aisle. Provision of natural drainage of entire 
floor to permit hose cleaning and avoid need 
for squeegeeing of the floor "is recommended. 
Every effort should be made to obtain a uniform 
surface without depressions where water will 
collect. Desirable to steel trowel floor finish 
to produce a hard dense surface which is as 

' 
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impervious as possible to penetration of oil 
and grease drippings thereby facilitating 
sweeping and cleaning. Marking of the floor 
in sections with edging tools is not recom
mended. A concrete floor is preferred which 
is entirely smooth except for expansion joints 
required for large areas. Consideration is 
given to surface hardening treatment for floors 
as outlined in BSP Section H53.105. 

(b) If multistory garage can not be avoided, 
grade of ramp for light vehicles should not 

exceed 13 per cent and preferably 10 per cent. 
Surface finish ramps with an abrasive such as 
carborundum, and ribbed at a 45° angle, V-shaped 
to center of ramp to aid traction and drain
age. 

(c) Offices, etc., 4-inch concrete, except 
storerooms with heavy floor loads. 

(d) Consideration given to the provision of a 
walkway about 3 feet wide in garage ad

jacent to office space about 4 inches to 5 inches 
higher than garage floor; office floor to be 
at the raised level. Walkway should terminate 
short of the materials door to storeroom to fa
cilitate movement of hand supply trucks from 
storeroom to garage. Storeroom floor should be 
at same level as garage floor. 

(e) Concrete finished floors in all areas 
without floor coverings to save first cost 

and maintenance, except offices where asphalt 
tile is considered. Asphalt tile (greaseproof) 
used in important storerooms. 

(f) Curved, circular wheel guards at steel H 
columns with a minimum horizontal exten

sion of 4 inches offer added protection to ve
hicles arid eliminate dirt accumulations. 

5.05 Walls. 

(a) Avoidance of face brick, terra cotta and 
other costly finishes is recommended. 

(b) Common _brick exterior is recommended if ap
pearance controlling. Face brick front 

considered only if necessary to conform to ad
jacent buildings. 

(c) Reinforced concrete with minimum finishing 
usually satisfactory and economical. 

(d) Neat, well-pointed concrete block masonry 
will usually give a good appearance. 

(e) Quality of block important to avoid later 
dusting, shrinkage, spalling and rust 

spots. 

SECTION H20.222 
SECTION H50.0l5 

(f) Waterproofing cement paints above grade 
on exterior of concrete block walls rec

ommended to decrease porosity and improve ap
pearance. 

(g) Exterior walls of uniform height on all 
sides of garage proper, as outlined in Para

graph 5.07 (a) (4) are recommended. 

5.06 Ceiling height. 

(a) Twelve feet to trusses, or equal to door 
height if greater, recommended. 

(bl Minimum ceiling height reduces construc
tion cost and heating requirements. 

5.07 Roof structure. 

(a) Framing 

(l) Wood bow-string truss - low original 
cost but higher in maintenance and heat

ing. 

(2) Metal bow-string truss economical 
steel type but parallel chord steel 

truss may result in less heating volume. 

(3) Beam and girder or flat slab construc
tion - provide low roof with minimum vol

ume to be heated, but are usually higher in 
first cost for a 60-foot span. 

(4) Where bow-string trusses are used, the 
cost of construction may be reduced and 

appearance improved if the roof surface on 
each end bay is sloped downward from the top 
of the last bow-string truss to a horizontal 
roof line at the end walls. This arrange
ment perm! ts exterior walls of uniform height 
and avoids high masonry walls at gable ends. 

(b) J·~ists and sheathing 

(l) Wood joists and wood sheathing - not 
fire resistive. 

(2) Steel Joists with precast gypsum slabs 
or precast concrete slabs more costly 

but not combustible. 

(c) Roofing material 

(l) Built-up roofing on solid sheathing or 
steel deck is recommended. 

(2) Insulation is considered where advis
able. Two-inch thickness rigid insula

tion provides savings in heating cost. 

Page 5 
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SECTION H20.222 
SECTION H50.0l5 

5.08 Doors. 

(a) Vehicle door width usually l2 to l4 feet 
as required. Height 12 teet for telephone 

trucks or higher based on State regulations 
:for maximwn height of vehicles if commercial 
freight trucks are to enter. 

(b) Overheed type doors generally used, elec-
trically operated in larger garages with 

opening controls at strategic points and clos
ing controls only at locations where clear 
view throue;h doorway is possible. A red flash
ing safety light on electrically operated doors 
is helpful in preventing accidents. 

(c) Both sides of door-jambs are protected 
with wheel guards to a height of 3 feet. 

(d) Front and rear vehicle doors in garage are 
provided where possible. 

(e) Pedestrian sidewalk and door are provided 
separate from vehicle entrance. 

5.09 Windows. 

(a) Commercially projected steel sash adequate 
and economical. 

(b) Wired glass for fire protection. recom
mended particularly in walls which are ad

jacent to combustible structures or other 
exterior exposure. 

(c) Bottom of window frames in garage section 
are located above projecting ladders on 

vehicles. 

(d) Glass block lighting usually not econom
ical and does not permit ventilation. 

( e) Minimum windows in garage area are provided 
as required for adequate ventilation. Nat

ural lighting advantage secondary - vehicle 
servicing generally a night operation. 

(f) Heat loss in northern climates, and fire 
exposure are considered when determining 

number of windows. 

5.10 Partitions in auxiliary space. 

(a) Cinder or stone concrete block. 

(b) Non-combustible wallboard over studding. 

(c) Lath and plaster over studding or plaster 
on masonry in finished areas. 
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5.11 Ceiling finish of auxiliary space. 

(a) Mineral board or lath and plaster. 

5.12 Toilet wall surface. 

(a) Painted masonry. Smooth salt glazed tile 
wainscot at wash basins is considered in 

important large garages. 

5.l3 Toilet stalls. 

(a) Metal recommended because of moderate 
first cost and low maintenance. 

5.l4 Skylights. 

(a) Skylights are avoided where possible be
cause of cost, heat loss and continuous 

maintenance. 

(b) Consideration given corrugated wire glass 
or Plexiglas flush with roof surface when 

effect of skylights is considered necessary. 

5. l5 Heating. 

(a) Heating plants for. garages should be cut 
off from the building by an unpierced fire 

wall [except for heating pipes) and fire re
sistive ceiling, with door entrance only from 
outside. 

(b) Types of Heating Systems: 

(1) Steam-heating preferred for larger ga-
rages. Coal-fired boiler equipped with 

stoker of bin feed type. Oil or gas fuel pref
erable to coal if economically practicable. 
Unit steam heaters in garage area and direct 
steam radiation in lean-to. Vacuum return 
pump. Hot water provided by coil in boiler 
and adequate storage tank. Boiler equipped 
with aquas tat and necessary controls for pro
viding hot water in nonheating season. 

(2) Direct fired overhead unit heaters, gas, 
ele~Lric or oil installed at least 

8 feet above floor, usually placed at truss 
height. Safe distance from adjacent com
bustible materials. 

(3) Hot air or warm air systems designed in 
accordance with the requirements of the 

National Board of Fire Underwriters, Pam
phlet No. 88, are sometimes employed because 
of economic considerations. RecirCulation 
of vapors or odors from garage into office 
spaces is avoided. 
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(4) Gravity warm air systems not used be
cause of fire hazard. 

(c) Heating systems should be installed in ac
cordance with the require.ments of the Na

tional Board of Fire Underwriters. 

(d) Automatic heat shutoff when gara_ge doors 
are open is considered. 

(e) The provision of means of controlling of
fice and garage spaces at differing re

quired temperatures is recommended. Lower 
temperature usually maintained in garage area. 

(f) The provision of partitioned vehicle serv
icing area, if economical in heating lay

out, is recommended. 

(g) Walls, floor and ceiling of heater room 
(including domestic hot water heater space) 

are of noncombustible materials as outlined in 
the National Building Code. 

5.16 Ventilation. 

(a) Local ordinances may require facilities 
for ventilating garages - some cities have 

regulations requiring special exhaust systems. 

{b) If engines are to be run during repairs in 
service space, underfloor suction ducts 

with flexible hose for vehicle exhaust pipes 
are recommended. 

(c) The requirements for occasional ventila-
tion, either by natural or mechanical means, 

made necessary by operat~ng conditions is con
tained in National Board of Fire Underwriters 
Pamphlet No. 88. 

5.17 Electrical work. 

(a) Five-foot candle light intensity usually 
provided for general illumination in ga

rage. 

(b) Incandescent or fluorescent original 
cost versus cost of electricity. 

(c) Fluorescent lighting fixtures not gen
erally extended to areas where the quality 

and amount of light is not important or where 
the lighting is only occasionally used. 

(d) Lighting circuits are arranged to minimize 
cost of electricity. 

(e) Vehicle servicing areas require supplemen
tary lighting. 

SECTION H20.222 
SECTION H50. 015 

(f) Storeroom areas require supplementary 
lighting for material selection and repair 

work. Lighting should be arranged to meet store
room requirements. 

{g) Use of paints with high reflectance on 
walls and underside of roof improves light

ing. 

(h) Three-prong polar! ty grounded e.lectric 
outlets for power tools and drop lights lo

cated at least four feet above the floor are 
provided around the garage. 

(i) Electrical installation should conform 
with National Electrical Code. 

5.18 Plumbing. 

(a) Numbel." of fixtures determined by maximum 
number of persons as covered in BSP Sec

tion H24.520. 

(b) Consideration given to facilities for 
women at work-centers. 

(c) Toilet f.i,xtures are arranged to make most 
~fficient use of building space and piping 

for water and waste. Urinals with water seal 
above all drain openings to facilitate clean
ing are recommended. 

(d) Showers provided where justified by need. 

(e) Water piping installed in garage area for 
car washing purposes. 

(f) Trough drains, or individual floor drains 
along center line of vehicle aisle and 

equipped with slotted cover (not perforated 
cover) are recommended. 

(g) Wash fountain is considered where econom
ical rather than individual wash basins. 

(h) Jani tor's service sink and storage provided 
in separate small room opening to garage 

area. 

5.19 Gasoline tank and pumps. 

(a) Underground storage tank is provided. 

(b) Size of tank governed by number of vehicles 
served. 

(c) Storage requirements for a minimum of two 
weeks is provided. 

(d) Cost factor is considered - price of gaso
line dependent upon quantity delivered at 

one time. 
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{ e) Gas pumps located preferably on an ele
vated concrete island in the open yard, and 

gassing of trucks done outside. 

(f) Island is of sufficient height and size to 
protect pumps. 

(g) If pumps must be within garage, a long fil
ler hose for outside servicing is provided. 

(h) Portable gasoline tanks are avo~ded where 
possible. 

(i) Lubricant storage in separate room or under
ground. 

(j) Handling of gasolines, oils and flammable 
liquids, and location of storage tanks in 

accordance with the standards of the National 
Board of Fire Underwriters, Pamphlet No. 30. 

5.20 Compressed air. 

(a) Outlets along walls and on center col
umns for inflating tires are provided. 

(b) Air compressor motor of explosion-proof 
type unless located at height of 4-feet or 

more above the floor. 

(c) Local regulations concerning location of 
compressor are observed; however, it should 

not be placed where high room temperatures 
exist. 

5.21 Vehicle lift. 

(a) Where vehicle servicing operations are to 
be performed, consideration is given to the 

provision of a two-column vehicle lift installed 
so as to be at floor level when in the lowered 
position. 

(b) A lift is preferably installed in a corner 
of the garage or in lean-to space if avail

able. 

(c) Installation at about 45° angle to aisle to 
expedite placing of vehicle on the lift is 

recommended. 

5.22 Fencing. 

(a} Fence usually essential to protection of 
supplies and equipment. Fences seven feet 

in height with three strands of barbed wire at 
the top to provide additional protection against 
vandalism and theft have been used. 

(b) Woven wire fabric and wood or steel posts 
generally used. Chain link fence more 

costly. 
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( c) Consideration is given to fencing only 
minimum area required, leaving portion of 

land for future development when needed. 

5.23 Fire protection. 

(a) Wired glass in windows will furnish con-
siderable resistance to a fire in an ad

jacent building, and may afford some protection 
in the case of interior fires by assisting in 
excluding oxygen. 

(b) Wired glass should be placed in metal 
window frames. 

( c) Automatic sprinkler system would provide 
additional fire protection for building and 

contents especially where wood roof construc
tion is used or where there is a large concen
tration of vehicles. 

(d) Heat actuated fire signaling devices, less 
costly than sprinklers, sometimes are used 

on combustible ceilings to quickly detect fire 
and automatically close an electrical cir.cuit 
to sound an alarm. 

(e) Portable fire extinguishing equipment as 
recommended in BSP Section H43.010, for put

ting out incipient fires when personnel are on 
duty. 

(f) Extinguishers should be located where they 
will not be damaged by trucks. 

(g) Extinguisher locations clearly marked on 
columns or walls at height visible above 

parked vehicles. 

(h) Repair work involving open flames or other 
hazardous work done only in a room sepa

rated from storage section by a fire wall. Out
side entrance to repair room where possible, 
otherwise entrance should be equipped with an 
approved self-closing fire door in tight fit
ting frame. 

(i) Bell System Practice, Section H40.055, cov
ers the requirements for painting vehicles 

in Company garages. 

( j) Good practice requirements for construc-
tion and protection of garages is discussed 

in the National Building Code and in Pamphlet;, 
Nos. 30 and 88 issued by the National Board of 
Fire Underwriters. 

(k) Fire and safety inspection and advisory 
services rendered by Marsh and McLennan are 

covered in BSP Section H44.015. 

' 
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6. PREFA~RICATED METAL GARAGES 

6.01 Various types of prefabricated metal build-
ings are being manufactured which may be 

suitable for garages in some locations. This type 
of construction provides low cost garaging. Some 
are sufficiently well constructed that the struc
ture would not suffer the expense of shortened 
useful life. Where such an economical design can 
be used, it should save money in capital invest
ment; and yet it does not appear to be so cheap 
as to be too costly in future operation and main-
tenance. Greatest economy can be obtained in 
prefabricated metal garages when heating is un
necessary and simplest construction can be used. 

6.02 The stock design which seems to be most ef-
ficient for garages is 60 feet wide, vary

ing in length, with columns along the walls every 
16 feet. It will accommodate two lines of vehi
cles parked at right angles to the side walls with 
an aisle down the center. A separate lean-to may 
be included for office and toilet space. The 
standard ceiling height to underside of garage 
trusses would be 12 feet. An overhead door could 

SECTION H20.222 
SECTION H50.015 

be placed in each end of the garage and any suit
able window arrangement could be provided. 

7. OPEN-SHED TYPE GARAGES 

7 .Ql A low cost open-shed type of garage has been 
used to some extent in warm climates. Those 

built generally have been of galvanized sheet 
metal on wood or steel frame, using gravel or sea 
shells for floors. The roof supports are located 
so as to provide proper spacing of vehicles for 
maximum use of space. The columns are placed back 
from the front roof line with cantilever roof 
construction to facilitate parking. 

7.02 In several instances these sheds have been 
erected at the rear of the lot behind a cen

tral office building. However, they are often 
built as part of a group of buildings to serve as 
a complete work-center. Other facilities included 
in the work-center, such as plant offices, store
rooms, training rooms, wash rack, vehicle serv
icing structure, etc., are of the same general 
type of construction except that office spaces 
are finished with wallboard on interior of walls 
and ceiling and asphalt tile on floors. 
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N.W.:BILL 'l'IL.CO.PlilACTICES 
Buildings 

8ECTION~l~o04 
I s sue lll, 8-1-46 

DISPLAY OF FLAGS 

l~ !?1!!1§.lft!· (b) For roof and window ill<ilined 

1.01 'l'heee itlstrw:tionlf .:ovei< the dis-
pla1' of th« United Sates flag or 

Bell Brstem flag on Telephone Compaey f 
owned buildiD,gs or leased property 
were fi!IC8' are flown by the· Telephone 
O<llllpiUIT. 

staffs, the width. of ·the' flag 
should be about 1/2 of the length 
of the stai'f. Inclined st'affs 
should be .a.t an angle of approxi-
mately 45 degrees. · 

2. DISPLAYING OR HAllGING.Tlllll:U'liITJ!D 
S'PATIS .FLAG 

1.02 Size of !'lags 

United States J'lM 

Width Length 
4 Ft. 6 :rt. 
.5 II 8 " 6 II 9 • 
8 • 12 II 

9 • 1.5 'ff 

12 •. 18 . II 

1.5 • 2.5 " 
20 • JO • 

~· , , J't. ~rt.· ,., •;, •• 7-1/2 .• 
6 " 9 • 
7-1/2 • 11-1/4 ••. 
9 • l'J-1/2 .• 

12 • 18 • 
16 • 24 • 
20' " ,, . JO • 

1. O;l All flags shall· be maintained in 
a cleu and 'good condition. :S..dly 

worn or ton flag• shall not' be flown. 

l,04 Selecting aize of flag required. 

(a) For flag poles set in the 
ground and for vertical fl88 

staffa on buildings generally the 
width of the flag should be about 
1/.5 of the heicht of the pole. 

2.01 There is no Federal· law in force 
pertaining to the manner of dis

pl~ing or handli:ng the·flag of the 
United •States. There ·are, however, 
regulations and national .usages on«the 
subject &11d in order that there may be 
no adverse reaction created through 
improper display of flags, all flags 
displayed on ·comp8Jl1'-owned or, leased 
buildings shall be in accordance with 
this instruction. The rules ·herein 
contain•d relative to· the displaying 
of the flag of the United States have 
been taken from the flag circular 
issued by the Adjutant General 1 a Of-

H fies of the War Department and are in 
agreement with the code , of flag et
:tquet t e' prepared by the National 
Americanitm Commission of tae. American 
Legion. ··The observa:oce of these rules 
would serve as an indication of the 
respect · the Bell System hail for its 
country. ·· 

· '2.02 'l'he flag of the United States 
, shall not 1le flown- before sun

rise or after sunaet and shall be dis
played at full staff on national, stale, 
or generally observed holidays or as 
hereinunder specified. 

2.0J On days of mourning designated by 
the President of theUnited States 

the United States flag shall fly athalf 
staff until the conclusion of the period 
of mourning when it shall be hoisted to 
full staff and there remain until the 
usual time for lowering. 

Pege 1 
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SECTIO:ll 1151.004 

2.04 On Memorial Day, May 30, the :f'lag 
o! the United States shall fly 

at half staff until noon and at full 
staff from noon until the usual time 
of iowering. 

2.05 In placing the flag of the 
United Statet1 at half ata:ff, it 

shall !irst be hoiated to the top of 
the staif and lowered to half staff. 
Preliminary to lowering from · half 
staff, it shall be hoisted to full s~f. 

2.06 U•e of the United States flag 
llhall be confined inaofar as 

poasible to its displB1' on the ataff. 
When it is required to be displayed i1' ff 
arq other manner than by being flqwn 
from a staff, the following rules 
apply: 

(a) When the United States flag 
is displayed either horizoxi.

tally or vertically againet a wall 
the Union shall be uppermost and 
to the flag's own right, that is, 
to the observer's left when the ob

. server is faciDg the flag. 

(b) When the flag of the United 
States is diapl~ed with other 

flag•, as on a wall, it shall be 
given the place. of honor on the 
flag's own right. (Observer's 
left). The flag of the United 
Stat ea shall be above or. at the 
same height aa the other flag be
ing displayed. The United States 
flag ao displayed llhall be larger 
than the associated flag. 

2.07 When a flag is no longer fit for 

Page 2 
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di splay, it shall be destroyed 
privately, preferably by burning. 

2. 08 The following are BpilOi.fi.cal}T 
designated daj's for diepiBJ"ing 

the Uni tad St.atet1 . flag. ()ver ~ a
bove these apecififd. · daj'sJ the dis
plqil!C of the United Stat.ea .f~ll« 

. llhould be eovorud by ,d:tctatee .·of 
· publi~'opinion and: 1'he ··fll!C ·· flo,im as 

frequentlyas seemaproper and appr~
ate -~ even ~n a daily basis. 

Lincoln's Birthdaj' 
WaBhington•s Birthday 
Memorial Dq · · · · · 
Flag Dq 
Independence Day 
Labor Da,y 
Armistice Da,y 
Col1llllbUB Day 

let 

:llational Election Da,y 

Feb. 12 
... 22 
May 30 
Jime 14 
. .t~7 4 

Monday in Sept. 
:llov. 11 
Oct. 12 

Special Occasions as designated by · the 
Vice President and General ·Manager. 

Presidential Inauguration Da,y 

). DISPLAYING m;JlJTJ• St!lg.t FLAG 

).01 The Bell System fla&· sball be 
flown ·•at full s'tiaff · on our 

principal buildings at"Davenport, Des 
Moinee, Dul1lth, Fargo, Mi~polil, 

Omaha, • St. Paul, Sioux faj.lB, ~other 
designated exchanges, eltllept !tfhen the 
United States flag i• being flown. 

). 02 There 111111' be occasions· when 1 t 
would be appropriate to flythe 

. Bell System fl!I& at half statf but 
. this •~l be $!.One. ·· o:ill.y. afterapproVal. 
. by the Vice President ~. .·General 

Manager. 

' • 
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BELL SYSTEM PRACTICES 
Buildings 
Operation and Maintenance 

SECTION H51,006 
Issue 3, May, 1954 

AT&TCo Standard 

WINDOW SHADES 

ORDERING AND INST ALLING 

1. GENERAL 

1.01 This section covers the ordering and instal
lation of new and replacement window shades. 

1.02 It is reissued to include single and dou
ble hung types and to specify the flame 

resistant vinyl type of shade cloth. These items 
are available from the Western Electric Company. 

1.03 The sin~le shade is installed at the top 
of the window casement and it may be 

adjusted to cover part or all of the window open
ing. The double hung shade is installed near 
the meeting rail of the window in such a manner 
that one shade may be adjusted to cover the 
upper half of the windqw and the other shade 
the lower half of the window. Generally, the 
single shade installation satisfactorily pro
vides light control but the double hung shade 
may be advantageous where more effective light 
control, together with better ventilation, is 
required. Where decorative effect is not 
paramount, the double hung shades as shown in 
Fig. 2 are preferred to Venetian blinds. 

1.04 When new shades (not for replacement) are 
required and the mounting of the brackets 

appears beyond the skill of the building serv
ice people the initial installation may be done 
by local shade dealers~ However, it is impor
tant that assurance be had that the specified 
type and grade of shade cloth will be furnished. 
The recommended shade cloth is DuPont Tontine 
vinyl flame resistant or an approved equivalent. 

1.05 The recommended shades are available in 
solid color, in duplex, having a different 

color on each side and in triplex, having the 
same color on each side but the shade is opaque. 
The latter is used where moving pictures are to 
be shown and in any other place where daylight 
is to be excluded. For usual requirements 
DuPont Tontine flameproof No. 506 F.cru, or 
approved equivalent, is recommended. 

1.06 When using stepladders to install window 
shades the safety precautions described 

in Bell System Practice Section H51.201 - Step
ladders - Use and Care should be observed. 

1.07 Any soil such as finger marks, smudges, 
etc, incidental to installing the shade is 

removed with a moistened cloth or sponge. A mild 
soap rubbed against the cloth or sponge may be 
used if the moist cloth or sponge is inadequate, 

1.08 It is helpful for use in checking service 
life to date the shades on installation. 

The date should appear on the right-hand side 
of the shade, close to the roller. 

1.09 When quarters are redecorated, window 
shades should be inspected for cleaning 

or replacement. 

2, llQUIPMENl' AND MATERIALS 

2.01 For securing ordering data: 

Measuring rule 
Stepladder 

2.02 For installation: 

Measuring rule 
Stepladder 
Hammer 
Screwdriver 
Hand drill and drill points 
Center punch 
Necessary tacks and screws 

3, SECURING ORDERING DATA 

3.01 When orderinr, single hung window shades 
for either new installations or replace

ment purposes the length and width dimensions 
as indicated in Fig. 1 are given. In addition, 
orders should specify the desired color and 
whether inside or outside mounting brackets 
are applicable. 

Bracket Paint 
!------outside brackets ____ _ 

Brockel Point 
M-----t----c=inside brackets __ _,., 

"' ,, - ---1'l--------------

Bottom 
- '\'- -

= 

Fig. 1 

J.02· For double hung shades, the top to bottom 
window dimension and the distance between 

bracket points are obtained the same as for the 

Copyright, 1954, by American Telephone and Telegraph Company 
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SECTION HSl. 006 

single lru.ng shades. Color is specified. The 
manufacturer or dealer provides the proper 
dimension of both the top and bottom shades as 
indicated by the plan shown in Fig. 2. 

METHOD FOR INSTALLING DOU8L£ (CENTER) HUNG WINDOW SHADES 
(OUTSIDE MOUNTING] 

Double 
Shade 
Brackets 

Pin End 
Brocket 
on Left 

..._Screw Eye Stop Puller·..: " 

l~slot .Pulle~ (4 ~~.) ,/' ..• 
;// / / . 

'' '' '' : ' "' Clear inside face of window 
~ frame by approx. 1in. (4 Places) 

1 _., 1 ; Approx I in. 

'' '' '' 
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Fig, 2 

3.03 Double hung shades are feasible only for 
outside bracket mounting. The necessary 

harness, i.e., cords, pulleys, brackets, screw 
eyes, etc, as shown in Fig. 2 are furnished 
with the shades when they are ordered without 
need for separately specifying them. 

3.04 Measurements are taken to the nearest 
1/16" for width and 1/4" for length. 

The width measurement should be carefully taken 
as a variation of as little as 1/1611 may make 
the shade unsuitable. The manufacturer makes 
allowances for width and overlap length for 
the shade itself and such allowances should 
not be included in the dimensions specified. 
Also the width of shade on the roller is 
adjusted to assure prop~r f'unctioning. 
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4, ORDERING 

4.0l Orders should be worded as follows: 

(Quantity) Shade, Window (single hung or 
double hung) (color, as DuPont No. So6) 
(Size, as width 45-3/16", length 83-3/4") 
(I.E. or O.B.) 

4.02 The tenns I.B. or O.B. are the customary 
trade designations for inside or outside 

brackets respectively and consequently it is 
unnecessary to spell out the words on orders. 

4.03 When ordered as above from the Western 
Electric Company the shade is mounted on 

the roller by means of a top hem which prevents 
the shade from being pulled off the roller when 
over extended. Another hem at the bottom takes 
a 1-1/411 slat, eyelet inserted. The applicable 
mounting brackets and No. 4 cord of proper 
length for the type of installation are in
cluded. For double hung shades, the harness 
fittings as shown in Fig. 2 are furnished. 
For the larger building having a competent 
window shade installer the shades may be 
obtained without the rollers. 

S. REPLACING SHADES - PROCEDURE 

S.Ol The shade should be placed in brackets 
fully rolled, and then extended the full 

length of its travel to check tension. Tension 
should be just sufficient to return the shade 
to the roller. To increase tension, pull the 
shade down a few feet, remove from the brack
ets, roll the shade back on the roller by hand 
and replace it in the brackets. To decrease 
tension, remove the shade from the brackets, 
unwind the shade a few feet by hand and re
place it on the brackets. Avoid a strong 
tension because it tends to slam and damage 
the shade. 

5.02 The shade cord is attached as follows: 

(a) For single shades. One end of the cord 
is inserted in the eyelet of the shade 

and knotted with the knot on the window side 
of the eyelet. The other end is attached 
at the right-hand side of the window casing 
usually in an eye screw. Place the cord 
attachment about five feet from the floor. 
The cord should be of exact length so that 
it becomes taut when the shade is raised to 
within an inch or two from the top and thus 
prevents the slat from revolving about the 
roller. 

• r 
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{b) For double hung shades, The cord should 
be installed in a continuous length as 

shown in Fig. 2. 

6. INSTALLING NEW SHADES - PROCEDURE 

6,01 The brackets for single hung shades are 
located as follows: 

(a) Inside brackets. The center of each 
bracket where the roller tip fits, is 

located approximately 1-1/2 11 (to centers) 
down from the top of the casement. 

{b) Outside brackets. The brackets are 
located on the face of the casement near 

the top or near the lower edge of the top 
cross member. .An overlap of not less than 211 

should be allowed on each side where possible 
to avoid light leaks on the sides. 

6.02 When installing brackets for new shades, 
it is important that they be level with 

respect to each other, otherwise the shade will 
not hang straight when pulled down and will 
roll up unevenly, toward the high side. The 
screw utilizing the slotted hole in the bracket 
base is installed first and in the middle of 
the slot. The second screw is not installed 
until the shade rolls correctly. If the shade 
does not roll up straight when grasped at the 
center it is an indication that the roD.er is 
not level, in which case the bracket is raised 
slightly at the end of the roller opposite to 

SECTION H51.006 

that which rolls off. A slight change, 1/16" 
or less, will correct the tendency for the 
shade to roll off at one side. 

6.0J For wood casements, round head screws 
about 3/411 long should be used. For 

metal casements, self-threading metal screws 
should be used. Slightly smaller holes should 
be drilled in the casement for starting the 
screws. The round hole bracket is always on 
the right-hand side and the slotted bracket on 
the left for single hung shades and the reverse 
for the double hung. 

6.04 For double hung shades the brackets are 
installed with the centers about 10 11 

above the horizontal center line of the window 
meeting rail, on the outside face of the casing 
(window trim). The brackets are so mounted 
that the shade cloth will overlap the casing 
not less than 211 • The mounting above the cen
ter rail is to permit the use of a window pole 
in raising and lowering the windows and permit 
ready access by window washers. The mounting 
bracket is positioned horizontally. Drill the 
window casings for bracket mounting screws as 
described in Paragraph 6.0J. Attach the roller 
brackets. 

6.05 After installing the brackets as shown 
in Fig. 2, the shades are then placed 

in the brackets, the cords attached as shown 
in Fig. 2, and the tension checked as outlined 
in Paragraph 5.01, 

Page 3 
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BELL SYS:rEll PRACTICES 
Buildings 
Operation and Maintenance 

SIC!IOB 11111.101 
Issue 4, August, 1955 

ATUCo Standard 

TABLE OF BUILDIBG CLIAllUIG 

PROCIDURIS ARD MATERIALS 
l, GENERAL 

l.Ol This section transmits the attached table 
which is intended for ready reference in 

determining the appropriate cleaning materials 
for the various building cleaning assignments. 

1.02 The table is reissued and generally re
vised to include the changes in cleaning 

procedures and materials that are recommended 
in recently issued sections. 

1.03 The first column of the chart represents 
the most commonly applied and mildest 

periodic treatments followed by the less f're~ 
quently used and increasingly more effective 
procedures in the second and third columns. 

1.04 While the customary sweeping and dusting 
opel"ations are omitted f'rom the table, 

such operations are, of' course, required pre
liminary to many of the procedures included in 
the tabla. 

l. 05 If in doubt as to details regarding the 
operations, the specific quantities of 

cleaners to use, or any special conditions, 
reference should be made to the various B.S.P. 
sections covering the particular procedures, 
equipment or quarters involved~ 

l, 06 Special care should be exercised at all 
times to perform each operation in a safe 

manner. All tools should be ex8mined before 

·Attached: 
Table of Building Cleaning 

Procedures and Materials 

using them to assure that they are in a safe 
and good workable condition~ All materials and 
tools should be kept thoroughly clean and re
stored, following use, to their proper places. 
All material containers should be clearly marked 
as to their contents. 

1.07 Most people can use the cleaning materials 
recommended in the attached table. witHout 

adverse effect on the hands but those whose 
hands may be affected should wear suitable rub
ber gloves. 

l. 08 It is important that special considera
tion be given to all cleanlng activities 

in terminal and switch rooms to avoid the pos
sibility of creating or spreading dust or lint. 

2. TABLE 

2.01 The table of Building Cleaning Procedures 
and Materials is attached. 

2.02 An .enlargement of the attached table of 
Building Cleaning Procedures, measuring 

approximately 20 x 19, suitable tor posting in 
building service quarters tor ready reference 
by the cleaning torces is available and may be 
ordered through the Western Electric Company 
as (Quantity) Form No. E-4077. 

Copyright, 1955, by American Telephone and Telegraph Company 
Printed in U. S. A. Page 1 
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TABLE OF BUILDING CLEANING PROCEDURES AND MATERIALS 

PERFORM EACH OPERATION IN A SAFE MANNER AT All TIMES 

THIS TABLE APPLIES TO PERIODIC AHO NOT TO DAY ·TO DAY ROUTINE PROC£DtJRES. 

THE MILDEST PROCEDURES ARE EMPLOYED WHENEVER THEY ARE ADEQUATE AND THE 
MORE EFFECTl\IE 0#\IES USEO ONLY WHERE THE MILDtR ONES ARE NOT ADEQUATE. 

REFER TO 8EU SYSTEM PRACTICES FOR DETAIL£0 WORK INSTRUCTIONS. 
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BELL·SYSTEJI PRACTICES 
Buildings 
Operation and lraintenance 

SJCTIOll 1151.102 
Issue 2, August, 1955 

AUTCo Standard 

APPLICATION OF AllTI-SLIP FLOOR FINISH 

BOii-WAX TYPE 

CONTEllTS PAGE 

1. GEllERAL 1 

2. TOOLS AND llATERIALS ...................... . 1 

3. PREPARATION OF FLOOR ..•................... 1 

4. APPLICATION OF AllTI-SLIP FLOOR FINISH 2 

5, ROUTINE CARE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 

6. CARE OF TOOLS . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . 3 

1, GEllERAL 

1.01 This section describes the procedures to 
be followed in applying and maintaining 

the recommended non-wax Anti-Slip Floor Finish 
on asphalt tile, linoleum, rubber and vinyl 
f'loor coverings .. 

1.02 It is reissued to recommend a new improved 
cleaner, Liquid Floor Cleaner, as a com

panion item, and to make general revisions as a 
result ot field experience. 

1.03 Anti-Slip Floor Finish is a water emulsion 
of plasticized resinous materials which 

J,trovides a readily renewable protective coat
ing of greater slip resistance than floor waxes. 

1.04 Anti-Slip Floor Finish requires special 
care in its initial application to ensure 

an anti-slip surface. It is essential that all 
previously applied wax be removed from the floor 
by thorough cleaning, It is also important that 
any residues from the cleaning solution be thor
oughly rinsed from the floor with clean warm 
water. Failure to remove old wax will result 
in a slippery floor. Residues of wax or alka
line cleaners are apt to produce a poor bond 
between the floor and the finish with subsequent 
excessive scratching and powdering. 

1.05 Anti-Slip Floor Finish and floor waxes 
should not be used on different parts of 

the same floor, or in adjacent rooms, in so far 
as practicable, because of the contrasting slip 
resistance and the liability of tracking wax 
over on to the anti-slip finish. 

1.06 Procedures for evaluatng slip resistance 
are described in: 

SECTION 1151.119 - llEASUREllEllT OF SLIP RE
SISTANCE OF RESILIEllT FLOORS 

2. TOOLS AND llATERIALS 

2.01 To obtain satistactory results with Anti
Slip Floor Finish it is essential tbat 

Liquid Floor Cleaner be used t.o prepare the 
floor regnrdless of the type of tlooring. 

2.02 Preparation of tloor: 

Container tor cleaning solution 
Container tor rinse water 
Container with wringer for dirty solution 
mopped up from the tloo~. 

Mops, as follows: 

Mop tor applying and picking up cleaning 
solution 

Mop tor rinse water 
Floor polishing machine (small, medi1111 or 
large size two brush type) equipped with 
scrubbing brushes, or deck scrub brushes 
for small areas 

Liquid Floor Cleaner 
Putty knife 
Cellulose sponge tor wiping spatterings 
from surbases, furniture bases, etc. 

Water, preferably warm 
Caution signs 

2.03 Application of Anti-Slip Floor Finish: 

Pail and wringer or mop tank 
Mop reserved for Anti-Slip Floor Finish 
Anti-Slip Floor Finish 
Caution signs 

3. PREPARATION OF FLOOR 

3.01 Caution signs reading, "CAUTION - FLOOR 
BEING CLEANED,• are placed where they will 

prevent persons from inadvertently •alking upon 
the wet floor. 

3.02 Procedures to be followed in mopping and 
scrubbing are given in Bell System Prac-

Copyright, 1955, by American Telephone and Telegraph Company 
Printed in U. S. A. Page 1 
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tices, Section H51.107, Floor Mopping and Scrub
bing. However, certain details and precautions 
should be observed to obtain best results with 
Anti-Slip Floor Finish • ~hese are outlined in 
the following pal-agraphs. 

3.03 Stripping Previously Waxed Floor: Machine 
scrubbing of old floors that have been 

previously waxed, or new floors with factory 
finish, is necessary before initial application 
of Anti-Slip Floor Finish to ensure removal of 
all previously applied wax or factory finish. 
Liquid Floor Cleaner is diluted in the ratio of 
one part cleaner to 10 parts of moderately hot 
water, about 130°F. Spread the cleaning solution 
over an area of approximately 200 square feet 
of floor space per man. Avoid the application 
of excessive amounts of cleaning solution to 
prevent possible action on the seams of the 
floor covering. Allow cleaner to remain in 
contact with floor for about 3 minutes to permit 
softening and emulsification of the old wax 
film. Scrub thoroughly with floor polishing 
machine. Pick up and rinse as described in 
Paragraph 3.05. 

3.04 Stripping Floor Previously Maintained with 
Anti-Slip Floor Finish: Periodically it 

becomes advisable to completely remove old 
Anti-Slip Floor Finish to get a fresh start. 
Liquid Floor Cleaner is diluted in the ratio of 
one part cleaner to 16 parts of moderately hot 
water, about 130°F. Spread the cleaning solu
tion over an area of approximately 200 square 
feet of floor surface per man. Allow cleaner 
to remain in contact with floor for about 3 
miriutes to permit chemical action t~ loosen the 
finish. Mop scrub or scrub with floor polishing 
machine. Pick up and rinse as desc:r-ibed in 
Paragraph 3.05. 

3. 05 Pick up and Rinsing: Pick up the dirty 
cleaning solution with the mop used for 

applying the cleaning solution and wring into 
the separate waste container. The dirty solu
tion should be picked up so that the floor ap
pears clean and nearly dry. Using the rinsing 
mop thoroughly rinse with clean warm water, at 
least two times to remove all traces of old wax 
and cleaning material. Wring dirty rinse water 
into the waste container. Dry floor as much as 
possible with the wrung rinsing mop. 

3.06 When the floor has dried, examine the 
surface to be sure that no wax is present 

as evidenced by high lights, i.e., streaky or 
spotty sheen areas when viewed toward light. 
However, when the floor is being reconditioned 
after resin has previously been used, there is 
no need to remove all traces of the old resin 
tilm. 
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3.07 In cutting over an old floor from wax to 
anti-slip, there may be wax in the pores 

of the floor even though there is no visible 
surface evidence. Under these conditions ini
tial applications of Anti-Slip Floor Finish may 
not have maximum bond and anti-slip properties. 
It will be found that these properties in most 
cases improve with subsequent routine strippings 
and anti-slip reapplications. This may also be 
true of new floors where special attention may 
be necessary to ensure complete removal of fac
tory finish. 

4. APPLICATION OF ANTI-SLIP FLOOR FINISH 

4.01 Caution signs should remain in place while 
the anti-slip floor treatment is being ap

plied to warn occupants against the possibili
ties of slipping on the wet floor. 

4.02 Where practicable, begin applying the fin-
ish at the point farthest from the exit 

and work toward the exit. It is important that 
the anti-slip finish be applied thinly and even
ly. 

4.03 Apply the finish in full strength, i.e., 
as received. Apply with a thoroughly 

clean mop which has been immersed in clean water 
and wrung as dry as possible with a mop wringer. 
Mops which have been previously used for applying 
wax must not be used for applying anti-slip 
finish. A separate mop is specially reserved 
for this purpose. 

4.04 Pour the finish from the container into a 
clean pail, equipped with a wringer. Fill 

the pail about one-third full unless a smaller 
quantity is sufficient for the job at hand. Dip 
the dampened and wrung mop into the finish and 
then wring it sufficiently so that it will not 
drip. Apply the finish to the floor using side 
to side or forward and back strokes as required, 
carefully spreading the finish thinly and evenly. 
Do not attempt to respread the finish while it 
is drying. 

4.05 Allow at least 20 minutes for drying be-
tween coats. For initial applications 

apply two coats. If the floor is porous a 
third coat may be necessary. While coverage 
will vary somewhat with the person applying the 
finish and the porosity of the floor,, normal 
coverage is about 1500 s~uare feet per gallon 
of finish for a two coat application. 

4.06 On the second and third coats do not apply 
the finish closer th8n six inches to sur

bases of walls and co'lumns,, or to filing cabi
nets resting directly on the floor, or to simi
lar permanently placed equipment or furnishings. 
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The additional coats should not be applied under 
desk pedestals, sanitary bases of filing cabi
nets or other furniture, or on any areas which 
are not walked upon. 

4.07 Allow at least one hour following the fi-
nal application before opening the area 

to traffic. The finished job should have a 
luster, should not show streaks or mop strand 
marks, skipped areas, dull areas or other evi
dence of uneven application. 

4.08 Any Anti-Slip Floor Finish remaining in 
the pail after the application has been 

completed should not be poured back into the 
original container. If any substantial amount 
remains it should be placed in a separate con
tainer for reuse at the next application. Anti
Slip Floor Finish containers should be kept 
well capped to properly preserve the contents. 
Anti-Slip Floor Finish may deteriorate on aging. 
Cans are dated to facilitate rotation of stocks. 
Aging results in jelling or the formation of 
excessive sediment but this should not occur 
within"one year. 

5. ROUTINE CARE 

5.01 For the routine care of floors on which 
Anti-Slip Floor Finish has been applied, 

proceed as follows: 

(a) Day-to-day cleaning consists of dustless 
sweeping as covered by: 

SECTION H51.104.l - SWEEPING, DUSTLESS, 
DAllP CLOTH METHOD, OR 

SECTION H51.104.2 - SWEEPING, DUSTLESS, 
TREATED CLOTH METHOD 

SECTION H51.102 

5.02 Over-all Refreshing of Anti-Slip Floor 
Finish to Defer Reconditioning Intervals 

Is Accomplished as Follows: Wet mop with a warm 
solution of Liquid Floor Cleaner, one part to 
40 parts of water, to remove surface soil, 
abrasions, and top film of Anti-Slip Floor 
Finish. Rinse once with clean warm water. 
Allow to dry and apply one coat of full strength 
Anti-Slip Floor Finish. This operation may be 
done on a spot cleaning or over-all basis, and 
may be repeated several times before a complete 
reconditioning becomes necessary as described 
in Part 3. 

5.03 Buffing Anti-Slip Floor Finish is not rec
ommended as the surface is so hard that 

buffing has little beneficial effect. 

6. CARE OF TOOLS 

6.01 Clean the pails and mop wringers and put 
them away in their storage places. 

6.02 Clean the mops within a few minutes after 
their use, i.e., before the finish has 

set. This is done by immersing the mop in clean 
water, preferably warm, for a few minutes fol
lowed by two or three rinsings. Hang the mops 
(strands down) in a clean, well ventilated place 
where they can readily dry. 

6.03 Wipe off the electric floor polishing 
machine following use, with a damp cellu

lose sponge. 

6.04 Restore the caution signs to their storage 
places. 
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BELL SYSTEJI PRACTICES 
Buildings 
Operation and Maintenance 

SECTION H5l. l03 
Issue 2, August, 1952 

AT&TCo Standard 

SWEEPING - GENERAL 

1. GENERAL 

1.01 This section describes the procedure for 
sweeping with floor brushes to remove loose 

dirt and litter accumulated on floors, stairways, 
sidewalks, areaways, etc. Smooth floors in build
ings are swept by the dustless sweeping method 
described in Bell System Practices Section 
H51.104, Sweeping, Damp. 

1.02 This section is reissued and generally re-
vised to include stairway sweeping, to 

specify the Palmyra floor brush to replace the 
corn floor broom and to limit the use of dry sweep
ing methods to certain specific areas. 

1.03 Sweeping as covered in this section is di
vided into four classifications: 

(a} Light sweeping - for removal of the usual 
loose dirt and litter from sidewalks, boiler 

rooms and cable vaults. 

(b) Heavy sweeping - for removal of dirt and 
debris of a heavier nature that accumulate 

in garages, outside areas such as driveways and 
areaways and some storage areas. 

(c) Stairway sweeping - for removal of loose 
dust and dirt from stairways. 

(d} •Pickup• sweeping - for removal of light 
random litter from public or other places. 

It is not intended that pickup sweeping be sub
stituted for regular over-all sweeping but it 
may be used as a preliminary to or in the course 
of dustless sweeping. 

The (a), (b) and (c) classifications are usually 
performed on scheduled routines. 

1.04 The proper brush should be selected for the 
sweeping job to be done. A hair floor brush 

having numerous fine fibres effectively removes 
fine dirt. For heavy sweeping, the Palmyra floor 
brush is used. This brush has inner rows of 
Palmyra, which is sufficiently stiff to move heavy 
debris, surrounded by outer rows of Tampico, a 
finer fibre which removes the finer dust and dirt. 
The Palmyra brush replaces the corn broom. Gum, 

tar or other adhesive substances that may be en
countered are removed with a putty knife. 

1.05 When sweeping, it is important to avoid 
raising dust which is unsanitary and results 

in an unsatisfactory job. Dust settles back to 
the floor and on any flat surface in the area. Use 
of the proper tool and care in its manipulation 
rather than the use of sweeping compounds will 
best achieve the desired results; however, damp 
sawdust may be used if necessary on coarse concrete 
floors. Concrete floors which shed dust should be 
treated with concrete floor hardener as described 
in Bell System Practices Section H53.105, Harden
ing and Dust-Proofing Concrete Floors. 

2. TOOLS 

Hair floor brush - is• or 30•. 

Palmyra floor brush - 18•, 24• or 30•. 

Lobby brush and lobby dustpan. 

Dustpan. 

Counter dust brush. 

Putty knife. 

14 qt. pail. 

3. LIGET SWEEPING - PROCEDURE 

3.01 Light sweeping is performed in boiler rooms, 
cable vaults, on sidewalks, stairways or 

areas having concrete or asphalt surfaces not 
adaptable to dustless sweeping. 

3.02 The hair floor brush is used for light 
sweeping. Choice of the is• or the 30" brush 

will depend upon the area to be cleaned and the 
obstructions encountered. The 16" brush is best 
suited for the more congested areas whereas the 
30• brush is more effective for large, unobstructed 
spaces. 

3.03 The handle of the brush is adjusted to the 
proper angle. The proper angle is such 

that the bristles set nearly flat on the floor 
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with the forward bristles slightly off the floor, 
when the handle is adjusted to a convenient height 
for the person doing the sweeping. The floor is 
swept by using moderately long rhythmic sweeping 
strokes (2-1/2' to 3'). Push strokes are used 
for the most part but pull strokes will be found 
necessary to remove dirt from corners and some 
other spaces. At the end of each stroke, the brush 
should remain in contact with the floor. It is 
then lifted a few inches as it is pulled back for 
the next stroke. Lifting the brush from the floor 
before completing the stroke will scatter the dirt 
and raise dust. Some downward pressure should be 
exerted to augment the weight of the brush for 
effective removal of more tenacious dirt. 

3.04 To obtain maximum effectiveness from each 
stroke, limit the overlap to not more than 

two or three inches both at the edges and in the 
stroke directions. 

3.05 Sweeping should ordinarily begin at the 
point most distant from the exits to the 

room or area to be cleaned and continued in paths 
or aisles toward the exits. To save steps in open 
areas? forward progress is limited usually to one 
stroke length while moving sideways across the 
area in each direction. In directing the path of 
sweeping avoid having the same dirt pass twice 
over the same area. A counter dust brush is used 
for sweeping in corners and in other spaces in
accessible with the floor brush. 

3.06 When an amount of dirt sufficient to fill a 
dustpan about one half full is accumulated 

it is picked up. This avoids the extra strokes 
required to move the accumulations along. The 
counter dust brush may be used for sweeping the 
dirt accumulations into the dustpan. 

3.07 Pieces of paper, string, thread, hair and 
other objects which the brush passes over 

without moving should be picked up and placed in 
a convenient wastebasket or dustpan to avoid the 
extra sweep strokes needed to move this kind of 
dirt. 

4. HEAVY SWEEPING - PROCEDURE 

4.01 Heavy sweeping is intended for the removal 
of coarse debris and heavy dirt accumula

tions found in warehouses, garages and exterior 
areas such as· driveways and ramps. 

4.02 The Palmyra floor brush is used for heavy 
sweeping. While choice of the 18•, 24• or 

30• brush depends upon the size of the area to be 
done and the obstructions that will be encoun
tered, the larger sizes are preferred where adapt
able. 
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4.03 The same procedures are used as for light 
sweeping eJtcept where the surface is rather 

rough the strokes (2-1/2' to 3' fo!'Ward movement) 
are composed of two or three short forward strokes 
each overlapping the other two or three inches to 
avoid leaving fine dirt behind. Pressure is re
quired to press the brush fibres sufficiently hard 
against the surface being cleaned to remove heavy 
or tenacious dirt. 

4.04 Stroke length should be adjusted to avoid 
raising dust and throwing dirt. Flat pieces 

of metal or other objects which can not be pushed 
forward with the brush should be picked up and 
placed in a convenient receptacle. 

5. STAIRWAY SWEEPING - PROCEDURE 

5.01 Stairs and landings are swept with the is• 
hair floor brush and dirt accumulations are 

collected in a dustpan and deposited in a 14 qt. 
pail or other suitable receptacle.. Sweeping is 
started on the top landing and continued down the 
stairway with the dirt being swept into the dust
pan at landings and intermediate landings. Trans
fer to the dustpan should be more often if accumu
lation is heavy or if dust is being raised. Care 
should be taken to prevent sweepings from going 
o'ff the ends of treads in stairs having open 
balustrades. Stairways should be swept at suffi
cient frequency to eliminate accumulations of 
discarded cigarette and cigar stubs, paper, clips, 
etc., which may cause accidents. Tools should be 
placed in the corner of the landings in a safe 
position and not on the stairs. Special care 
is taken to avoid being struck by an opening door. 

6. PICKUP SWEEPING - PROCEDURE 

6.01 Tidying up of lobbies, business offices or 
other public spaces between routine over

all sweepings is done with a lobby brush and lobby 
dustpan. The dirt is swept into the lobby dustpan 
with one or two strokes and is not swept along the 
floor as in regular sweeping. This procedure is 
performed-to catch the casual litter such as pieces 
of paper, match and cigarette stubs, etc. It is 
done as required to maintain a consistently clean 
appearance. 

7. CARE OF SWEEPING EQUIPMENT 

7.01 It is important that proper care be taken 
of brushes if full work effectiveness and 

service life are to he realized. Clean, well
maintained brushes sweep more effectively and with 
less effort than worn or dirty brushes. The posi
tion of the handle on the brush should be reversed 
weekly to prevent setting of the hair or fibres in 
one direction which very materially depreciates 

t 
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the quality and ease of sweeping. Brushes should 
never be permitted to rest on their sweeping ele
ments when not in use. They should be tapped 
against the floor in the normal sweeping position 
for removal of accumulations of dirt rather than to 
strike the brushes against their sides or ends. 

7.02 Brushes soiled with oily or sticky sub-
stances should be removed from the head

handle assembly and washed in a solution of two 
ounces of powdered soap per pail of water, prefer
ably warm. Rinse well with clean water and re
move surplus water by shaking with the bristles 
downward. Reassemble in head-handle assembly and 

SECTION H5l.103 

allow to remain hanging for a few hours with the 
brush element facing downward. Comb out any mat
ting or tangling with a piece of pointed wood 
about the size of a pencil. 

7.03 Palmyra brushes should be wet with water 
once or twice a month to maintain pliability 

and to prevent the fibres from becoming brittle 
and breaking off. 

7.04 For economy, order refill sweeping elements 
only f·or the floor brushes unless the head 

and handle assembly is damaged beyond further use • 
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BELL SYSTEM PRACTICES 
Buildings 
Operation and Maintenance 

SECTION HS 1.104.1 
Issue 5, January, 1958 

AT&TCo Standard 

SWEEPING, DUSTLESS 

DAMP CLOTH METHOD 

1. GENERAL 

1.01 Dustless sweeping consists of wiping th;i 
floor with a damp cloth draped over the 

sweeping element of a sweeping tool. It is recom
mended for smooth surfaced floorings such as 
linoleum, rubber, asphalt, vitrified tile, terrazzo, 
marble, painted and unpainted concrete. Dustless 
sweeping maintains a high standard of cleanli
ness and minimizes mopping and scrubbing fre
quencies. 

1.02 This section is reissued to eliminate damp 
sweeping as the prescribed method for 

sweeping floors in switchrooms and terminal 
rooms. The prescribed method for sweeping in 
these areas is covered by Section H51.104.3, 
Sweeping, Dustless, Treated Cloth Method, Dis
posable Type. 

1.03 Dustless sweeping by the treated cloth 
method, laundered type, is covered by 

Section H51.104.2, Sweeping, Dustless, Treated 
Cloth Method, Laundered Type. Ordinary sweep
ing is covered by Section H51.103, Sweeping, 
General. 

1.04 The sweeping tool consists of a skeleton 
brush head with two rows of bristle 1-1/2 

inches long set at an angle around its outer edge 
and a 5-foot handle attached to the head as
sembly by means of a universal joint. This design 
permits raising or lowering of the handle with
out affecting the position of the brush head and 
also permits rotation of the head while in flat 
contact with the floor by twisting the handle. 
These features give great flexibility of movement 
to the tool and facilitate cleaning around and 
under furniture and other objects. The head of 
the tool is lower than the head of a hair floor 
brush so that it readily goes under low objects 
such as radiators. 

1.05 The damp sweeping cloth is about one 
yard square, is hemmed at the two cut 

edges and has a reinforced center hole. When 
soiled, cloths should be laundered as described 
in Part 4. ..J 

2. EQUIPMENT AND SUPPLIES 

2.01 Tool, sweeping. 

Pail, two-compartment type for carrying 
both the clean dampened cloths and soiled 
cloths. 

Lobby dust pan and brush. 

Cloths, sweeping. 

Soap, powdered for washing the cloths. 

3. PROCEDURE - SWEEPING 

3.01 Procure a sufficient quantity of the sweep-
ing cloths to last for the scheduled sweep

ing without need for rewashing. One cloth usu
ally suffices for 500 to 1,000 sq. ft. of floor space, 
under average conditions, before rewashing. The 
cloths if in a damp condition from the previous 
washing (see Paragraph 4.03), are folded flat 
and packed individually in one side of a two
compartment pail. If dried out they are damp
ened by immersing in clean water or are held 
under a faucet until wet, then wrung as dry as 
possible by hand; or they may be opened flat and 
sprinkled, then refolded and packed as outlined 
above. For sweeping all floors, the cloths are of 
the proper degree of dampness when they leave 
the floors slightly damp and the dampness dries 
within a few seconds. 

3.02 Slip the cente1· hole of a sweeping cloth 
over the handle of the sweeping tool per

mitting the cloth to drape loosely over the head. 
Place the tool in contact with the floor with the 
cloth completely covering the head so that the 
hair does not come in contact with the floor. This 
is done by moving the head forward as it is low
ered to the floor. After a cloth has accumulated 
dirt on the forward portion, the head is raised 
about one foot and then lowered in the backward 
direction in order to present a clean surface to 
the floor. The handle of the tool is reversed so 
that the back edge of the tool then becomes the 
forward edge. When this portion of the cloth be
comes dirty or dried out, it is replaced by a clean 
one. 
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3.03 In removing the soiled cloth, the brush 
handle should not be raised more than one 

foot from the floor and the soiled cloth handled 
very carefully to avoid releasing any dirt or 
dust. Fold the edges of the cloth inward toward 
the soiled portion. Any dirt that drops from the 
cloth should be wiped up, by hand, using the dis
carded cloth. Used cloths should be placed in 
the half of the two-compartment pail reserved 
for them. 

3.04 When using the tool, downward pressure 
is applied to more effectively remove the 

imbedded dust and dirt from floor surfaces. 

r;.05 Three different types of strokes are used 
in manipulating the tool to meet various 

conditions of sweeping, as follows: 

(1) The forward stroke, in which the tool 
head is simply pushed along in an approx

imately straight path as along a baseboard or 
filing cabinets. 

(2) The side-to-side stroke, in which the tool 
is moved from side to side, as in mopping, 

across a path 6 to 10 feet wide. The head of 
the tool is rotated at the end of each stroke 
to keep the forward edge continuously in the 
direction of travel. When doing this stroke 
hold the handle at a comfortable angle. Care 
should be taken not to swing the head too vi
olently at the end of each side stroke in order 
to prevent dirt or dust from being thrown off. 
This type of stroke is used in unobstructed 
areas. 

(3) The random stroke, in which the tool is 
manipulated around and under desks, 

tables, lockers, etc, by twisting the handle so 
that the tool head reaches all of the obstructed 
floor area. The tool head is manipulated to 
maintain a leading edge so that any loose dirt 
will be carried out into open space. As the 
sweeping progresses from one piece of fur
niture to another, the front edge is held in the 

L. direction of travel. 

3.06 Debris such as paper scraps, rubber bands, 
etc, encountered in the course of sweeping 

is pushed ahead with the sweeping tool into aisles 
or other open space. As each section of a room is 
completed the accumulations of debris are 
pushed to a convenient location to be picked hp 
later with the lobby dust pan and brush. 
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3.07 The ilexibility of the tool reduces the need 
to move furniture and other objects in 

order to clean under them. When chairs, waste
baskets, and other objects have been moved from 
the sweeping path be sure to return them to their 
proper places and in orderly arrangement. In 
moving the objects to temporary positions, avoid 
placing them where they can be tripped over or 
struck by a door. Do not place wastebaskets or 
other objects on chairs, desks, or other furniture. 

3.08 During the course of the sweeping, clean 
surfaces of the cloth are presented to the 

floor, as described in Paragraph 3.02, after about 
300 to 600 sq. ft. have been swept. Cloths should 
be replaced with clean ones when they become 
dirty or dry. 

3.09 Floors which have been properly dustless 
swept will not show any dust on the tips 

of the fingers when they are passed over the floor 
in a side-to-side sweep of some 5 to 6 feet. 

4. WASHING SWEEPING CLOTHS 

4.01 Soiled cloths may be commercially laun-
dered or washed on the premises. When 

laundered on the premises, the soiled cloths are 
placed as soon as practicable in a cleaning solu
tion to soak. Prior to soaking, the cloths are 
gently shaken out and individually inspected for 
pins or other hazardous items .. 

4.02 For soaking, the cleaning solution consists 
of one tablespoon of pyrophosphate clean

er and one tablespoon of powdered soap per 
pail (ten quarts) of water, preferably hot. The 
pyrophosphate cleaner is first dissolved in the 
water before the soap is added. The cloths are 
soaked until they are to be washed, which should 
be deferred until near the time of their next use. 
It is not intended that the cloths shall be dried 
after washing. The final wringing following 
rinsing is intended to leave the proper dampness 
for damp sweeping. 

4.03 The washing may be done either by hand 
or in a washing machine. The washing so

lution is the same as for soaking as given in 
Paragraph 4.02. All of the dirt is to be removed 
but it is neither necessary nor desirable to re
store original whiteness and the use of bleach 
is unnecessary. Rinse until the rinse water re
mains relatively clear. Usually two or three 
rinses are adequate. 

I 
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4.04 Following the washing, rinsing and wring-
ing operations, the cloths are individually 

folded flat and packed firmly into one side of the 
two-compartment pails while they are still damp. 
They are then ready for damp sweeping but, 
cloths so packed, will only retain their dampness 
for a few hours. 

4.05 Under some conditions, it may be desir
able to pack a number of dampened sweep

ing cloths in one section of the two-compartment 
pail for use on the day's assignments and when 

SECTION HSl.104.1 

these are soiled to shake, inspect for pins or 
hazardous items, rinse and wring them out in a 
service sink for reuse during the course of the 
tour. 

5. CARE OF EQUIPMENT 

5.01 The pail, sweeping tool and lobby dust 
pan and brush should be cleaned and put 

away in their proper places. The sweeping tool 
should be hung up so that the weight does not 
rest on the bristles. 
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BELL SYSTEM PRACTICES 
Buildings 
Operation and Maintenance 

SECTION HS 1.104.2 
Issue 2, March, 1958 

AT&TCo Standard 

SWEEPING, DUSTLESS 

TREATED CLOTH METHOD 

LAUNDERED TYPE 

1. GENERAL 

1.01 Dustless sweeping consists of wiping the 
floor with a specially treated cloth draped 

over the sweeping element of a sweeping tool. 
It is recommended for sweeping any smooth sur
faced floorings, such as linoleum, rubber, asphalt 
tile, ceramic tile, terrazzo, marble, painted and 
unpainted smooth concrete. Dustless sweeping 
maintains a high standard of cleanliness and 
minimizes mopping and scrubbing frequencies. 

1.02 This section is reissued to change the title 
and to eliminate this method as the pre

scribed procedure for sweeping floors in switch
rooms and terminal rooms. The prescribed meth
od for sweeping in these areas is covered by 
Section H51.104.3, Sweeping, Dustless, Treated 
Cloth Method, Disposable Type. 

1.03 Dustless sweeping by the damp cloth., 
method is covered by Section H51.104.l, 

Sweeping, Dustless, Damp Cloth Method. Ordi
nary sweeping is covered by Section H51.103 -
Sweeping, General. ..I 

1.04 This section describes an alternate dust-
less sweeping procedure employing a cloth 

which has been treated with an oil-water emul
sion and dried. The treatment leaves the dry 
cloth lightly impregnated with sufficient mineral 
oil to absorb dust and soil yet insufficient to leave 
any oil on the surfaces cleaned. 

1.05 The sweeping tool used with the laundered 
type treated cloth may be either the damp 

sweeping tool described in Section H51.104.l, 
Sweeping, Dustless, Damp Cloth Method, or the 
sweeping tool recommended in Section H51.104.3, 
Sweeping, Dustless, Treated Cloth Method, Dis
posable Type. When using the latter tool, the 
cloth may be threaded over the handle in the 
same manner as when damp sweeping, or it may 
be attached by tucking opposite sides of the cloth 
under the sides of the boot in the manner de
scribed in Section H51.104.3. The latter method 

is preferred for when the cloth is reversed the 
soil picked up on the side first used for sweeping 
is enclosed within the loop that is formed by this 
method of attachment. Both tools have a univer
sal joint which permits raising or lowering the 
handle without affecting the position of the 
brush head and also permits rotation of the head 
while in flat contact with the floor by twisting 
the handle. These features give great flexibility 
of movement to the tool and facilitate cleaning 
around and under furniture and other objects. 

1.06 The sweeping cloth is approximately one 
yard square, is hemmed at the two cut 

edges and has a reinforced centered hole. 

1.07 Dustless sweeping by the treated cloth 
method affords the following advantages: 

(1) The dust absorbent treatment is nondry
ing and is not depleted by evaporation be

fore or during the sweeping operation. 

(2) Because of the nondrying feature, both 
sides of the sweeping cloth may be used 

rather than only one side as under the damp 
method. Thus the number of cloths required 
in a given space is substantially reduced. 

(3) The sweeping operation is made easier be
cause the cloth is dry and moves more 

readily over the floor. 

1.08 The compound used for treating the 
sweeping cloths is an oil-water emulsion 

having an oil content such that when a cloth is 
treated and dried, the amount of oil retained by 
the cloth will equal 16 to 22 per cent of its dry+
weight. By this method of processing, the oil is 
so finely dispersed in the cloth and the amount 
so well controlled that the oil has affinity only 
for dust and soil and for the cloth itself rather 
than for the surfaces cleaned. Impregnations of 
less than 16 per cent of the dry weight of the+
cloth are ineffective and impregnations in excess 
of 22 per cent are unnecessary. When the amount+-
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of oil exceeds 30 per cent of the dry weight, the 
impregnation becomes so excessive that oil res
idues may be left on the cleaned surfaces. 

r 1.09 The laundering and close control required 
in processing the cloths can be carried out 

to best advantage by commercial laundries. The 
treating compound incorporates a soluble yellow 
dye (or other color) which gives the sweeping 
cloths a depth of color that indicates whether or 
not they are impregnated to the proper degree. 
Too light color indicates insufficient treatment 
and too deep color, more than is required. Sample 
cloths may be set up locally to check for proper 

L. treatment. 

1.1 O The treated cloths are used dry. They 
should not be used wet or damp as any 

moisture left behind will contain oil and oil res
idues will result. Dampening is unnecessary as 
the cloths are sufficiently treated to pick up and 
retain dust and soil fully as well as by the damp 
cloth method. The sweeping cloth furnished by 
commercial laundries is a heavy fabric. The 
heavy weight provides the durability necessary 
for processing in the laundries. 

1.11 The impregnating treatment is nonoxidiz-
ing and there is no hazard of spontaneous 

combustion. However, the cloths should be 
stored in a metal cabinet. The treated cloths will 
not leave an oil deposit when left on nonabsorb
ent surfaces such as metal, wood, linoleum, etc, 
but when left for a period of time on an oil ab
sorbent material such as fabric or paper, they 
will stain. The treatment is nonirritating to nor
mal skin. 

2. EQUIPMENT AND SUPPLIES 

2.01 The following are required: 

Tool, Sweeping, Damp, or 

Tool, Sweeping, Masslinn, No. 2121 

Cloths, Sweeping, Treated, Laundered Type 

Pail, two-compartment type for carrying 
both the clean and soiled cloths 

Lobby Dust Pan and Brush 

3. PROCEDURES - SWEEPING 

r3.01 Procure a sufficient quantity of treated 
cloths for the scheduled sweeping. Each 

cloth will clean about 2,000 to 4,000 square feet 

4 depending upon soil conditions in the particular 
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r area. The clean cloths are canied in one side of 
a two-compartment pail. To place the cloth on 
the damp sweeping tool, slip the center hole of 
the cloth over the handle. Raise the tool to permit 
the cloth to drape loosely over the head. With the 
cloth completely covering the head, lower the 
tool to the floor so that one half of the cloth 
trails under the brush head. This is done by 
moving the head forward as it is lowered. As the 
cloth becomes soiled, the head is raised and then 
lowered in the backward direction in order to 
present a clean area to the floor. When the for
ward half is soiled, the same procedure is fol
lowed with the other half. The handle of the tool 
is reversed so that the back edge of the tool head 
then becomes the forward edge. When both 
halves are soiled, the cloth is removed, turned 
over, replaced on the tool and used on the reverse 
side. THE CLOTH IS USED IN EACH POSI
TION UNTIL IT IS SOILED TO THE EXTENT 
THAT THE YELLOW (OR OTHER) COLOR 
OF THE CLOTH IS COMPLETELY OB
SCURED. 

3.02 To remove or reverse a soiled cloth, lower 
the handle to within about a foot of the 

floor, grasp the soiled cloth near the center hole 
and push the handle through the hole. There is 
less liability of scattering dust by this procedure. 
If the cloth is to be reversed, turn it over and 
rethread the handle through the center hole. If 
the cloth is to be discarded, place it in the half 
of the two compartment pail reserved for soiled 
cloths. Wipe up any soil that may drop from the 
cloth while it is being changed. Do not discard 

4 a cloth before using both sides. 

3.03 With the Masslinn sweeping tool, the pro-
cedure outlined above may be followed or 

the cloth may be attached to the tool and used 
in the manner described in Section H51.104.3, 
Sweeping, Dustless, Treated Cloth Method, Dis
posable Type. The loop of cloth formed by this 
method of attachment is of sufficient width to 
provide four cleaning areas on each side. 

3.04 WHEN USING THE SWEEPING TOOLS. 
DO WNW ARD PRESSURE IS APPLIED 

TO REMOVE IMBEDDED DUST AND DIRT 
:iIORE EFFECTIVELY FROM THE FLOOR 
SURFACE. 

3.05 Three different types of strokes are used 
in manipulating the tool to meet the var

ious conditions of ~~~reeping, as follows: 

' 
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(a) The forward stroke, in which the tool 
head is simply pushed in a straight path 

as along baseboards, filing cabinets or tele
phone equipment frames. 

(b) The side-to-side stroke, in which the tool 
is moved from side to side as in mopping, 

across a path 6 to 10 feet wide. The head of 
the tool is rotated at the end of each stroke to 
keep the forward edge of the tool continuously 
in the direction of travel. Care should be taken 
to prevent swinging the head violently at the 
end of each side stroke causing dirt or dust 
to be thrown off the cloth. This type of stroke 
is used in unobstructed areas. 

(c) The random stroke, in which the tool is 
manipulated around and under desks, 

tables, lockers, etc, by twisting the handle so 
that the tool head reaches all of the obstructed 
floor area. The tool head is manipulated to 
maintain a leading edge so that any debris will 
be carried out into open space ahead of the 
sweeping tool. As the sweeping progresses 
from one piece of furniture to another, the 
front edge is held in the direction of travel. 

3.06 Debris such as paper scraps, clips, rubber 
bands, etc, encountered in the course of 

sweeping is pushed ahead with the sweeping tool 
into aisles or other open space. As each section 
of a room is completed, the accumulations of 
debris are pushed to a convenient location to be 

SECTION HS 1.104.2 

picked up later with the lobby dust pan and 
brush. 

3.07 The flexibility of the tool reduces the need 
to move furniture and other objects in 

order to clean under them. When chairs, waste
baskets, etc, have been moved, be sure to return 
them to their proper places. In moving the ob
jects to temporary positions, avoid placing them 
where they can be tripped over or struck by a 
door. Do not place wastebaskets on chairs, desks 
or other furniture. 

3.08 Floors which have been properly swept 
will not show any dust on the tips of the 

fingers when they are passed over the floor in a 
side-to-side sweep of some 5 to 6 feet. 

3.09 Treated sweeping cloths should not be., 
used for cleaning telephone equipment; 

4. CARE OF EQUIPMENT 

4.01 The accumulation of soiled sweeping 
cloths is placed in a bag and stored in a 

metal container or cabinet in a suitable location 
until picked up by the commercial laundry. The 
pail, sweeping tool, lobby dust pan and brush 
should be cleaned and put away in their proper 
places after each use. The sweeping tool is hung 
up so that the weight does not rest on the 
bristles. 
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BELL SYSTEM PRACTICES 
Buildings 
Operation and Maintenance 

SECTION HS 1.104.3 
Issue 3, November, 1959 

AT&TCo Standard 

SWEEPING, DUSTLESS 

TREATED CLOTH METHOD 

DISPOSABLE TYPE 

1. GENERAL 

1.01 Dustless sweeping consists of wiping the 
floor with a chemically treated cloth at

tached to a sweeping tool. It is the prescribed 
method for sweeping floors in telephone equip
ment space. It is recommended for sweeping 
any smooth surfaced floorings, such as linoleum, 
rubber, asphalt tile, ceramic tile, terrazzo, mar
ble, painted and unpainted smooth concrete in 
all quarters. Dustless sweeping maintains a high 
standard of cleanliness and minimizes mopping 
and scrubbing frequencies. 

1.02 This section is reissued to describe a mod-
ification of the usual method of arranging 

the cloth on the sweeping tool when sweeping 
in telephone equipment space, and when sweep
ing up tracked-in sand. Also to change the pro
cedure to be followed for reversing the cloth on 
the tool to expose the clean side. The text has 
been extensively revised. 

1.03 Dustless sweeping with cloths that are 
sent to the laundry for washing and re

treating are covered by Section H51.104.2 
Sweeping, Dustless, Treated Cloth Method. 
Laundered Type. Ordinary sweeping is covered 
by Section H51.103, Sweeping, General. 

1.04 This section describes a dustless sweeping 
procedure employing a dry disposable 

cloth which has been chemically treated. The 
treatment leaves the cloth lightly impregnated 
with sufficient mineral oil to absorb dust and 
soil yet insufficient to leave any oil on the sur
faces cleaned. The cloth is not reused but is 
disposed of in accordance with Paragraph 6.01. 

1.05 The sweeping tool for disposable cloths 
is shown in Exhibit A. The head of the 

tool to which the cloth is attached consists of 
an aluminum pan with a 3/8 in. reinforcing rod 
around the periphery over which is placed a boot 
made of foam plastic material. The handle at
taches to the head member through a universal 
joint. This design permits raising or lowering 

the handle without affecting the position of the 
brush head and also permits rotation of the head 
while in flat contact with the floor by twisting 
the handle. These features give great flexibility 
of movement to the tool and facilitate cleaning 
around and under furniture and other objects. 
The head of the tool is low and narrow. It goes 
readily under low objects such as radiators and 
the guard rails in switch and terminal rooms. 

1.06 The disposable cloth is a nonwoven fabric 
made of a mixture of long staple rayon 

and cotton fibres. The cloth is not as strong as 
woven material but has adequate strength for 
one time use. The size approximates 24-in. by 
24-in. The fabric is white but the impregnation 
dyes it a bright yellow (or other color) to show 
that the cloth is treated and to the proper degree. 
The cloth should not be dampened. Dampening 
is unnecessary as the cloths have sufficient chem
ical treatment to pick up and retain dust. A 
single cloth is capable of cleaning from 2000 to 
4000 sq. ft. of floor area depending upon soil 
conditions. Because the fabric is made of long 
staple rayon and cotton fibres and the cloth is 
used but once, it does not lint as much as woven 
cotton cloth which sheds fine particles of lint 
due to repeated wear and laundering. For this 
reason the disposable type treated cloth is pre
scribed for sweeping in telephone equipment 
space. 

1.07 Dustless sweeping with a treated cloth af
fords the following advantages in compar

ison with using a damp cloth: 

(1) The dust absorbent treatment is nondry
ing and is not depleted by evaporation be

fore or during the sweeping operation. 

(2) Because of the nondrying feature, both 
sides of the sweeping cloth may be used 

rather than only one side as under the damp 
cloth method. Thus the number of cloths re
quired in a given space is substantially re
duced. 

© American Telephone and Telegraph Company, 1959 
Printed in U.S.A. Page 1 

TCI Library  www.telephonecollectors.info TCI Library  www.telephonecollectors.info 



SECTION HS I. I 04.3 

(3) The sweeping operation is made easier 
because the cloth is dry and moves more 

readily over the floor. 

1.08 The chemical treatment is nonoxidizing 
and there is no hazard of spontaneous 

combustion. However, the cloths should be stored 
in a metal cabinet. The treated cloths will not 
leave an oil deposit when left on nonabsorbent 
surfaces such as metal, wood, linoleum, etc, but 
when left for a period of time on an oil absor
bent material such as fabric or paper, they will 
stain. The treatment is not irritating to normal 
skin. 

2. EQUIPMENT AND SUPPLIES 

2.01 The following are required: 

Tool, Sweeping, Masslinn No. 2121 

Cloth, Cleaning, Masslinn No. 1050 

Pail, two-compartment type for carrying 
both clean and soiled cloths. 

Lobby Dust Pan and Brush 

The disposable sweeping cloth can not be 
used successfully with the damp sweeping 
tool with swivel brush head. 

3. SWEEPING IN NON-TELEPHONE EQUIPMENT 
SPACE 

3.01 Non-telephone equipment space includes 
office areas, operating rooms, lounges, 

cafeterias, corridors, lobbies, basements, stair
ways and other space where there is no exposed 
telephone apparatus. 

3.02 Procure a sufficient quantity of treated 
cloths for the scheduled sweeping. Each 

cloth will clean about 2000 to 4000 sq. ft. depend
ing upon soil conditions in the particular area. 
The clean cloths are carried in one side of a two
compartment pail. The cloth is attached to the 
tool as shown in Exhibit A. To do this, spread 
out a cloth on the floor or on any suitable flat 
surface. The cloth is placed square, not diagon
ally, a little to the right. Grasp the tool by the 
handle and place it in the middle of the cloth 
with the long dimension extending from left to 
right. Rest the handle on the right shoulder. 
With both hands free, tuck the near edge of the 
cloth under the lip of the boot on the near side. 
The outer side of the cloth will pass through the 
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slot in each corner of the boot to overlap the 
tool on each side. Without changing position, 
grasp the handle and turn the tool 180 degrees. 
This will bring the opposite side of the tool and 
cloth into position for attaching this edge of 
the cloth in the same manner. The cloth forms 
a loop which serves to enclose the dirt on the 
soiled side when the cloth is reversed. Be sure to 
tuck the cloth well into the slot in each corner 
of the boot. 

3.03 The loop of cloth is three times as long 
as the width of the tool head. It thus pro

vides three cleaning surfaces, one on each end 
and a third in the center. To expose each of these 
surfaces, the tool is simply raised a short dis
tance above the floor and placed down on one of 
the three positions on the cloth. The loop trails 
the tool head while sweeping except when the 
tool is in the center position. It is preferable to 
use the center position first. THE CLOTH IS 
USED IN EACH POSITION UNTIL IT IS 
HEAVILY SOILED AND ITS YELLOW (OR 
OTHER) COLOR COMPLETELY OBSCURED. 

3.04 The method of reversing the cloths is 
shown in Exhibit B, Figs. 1, 2, and 3. Pull 

the near edge of the cleaning cloth from under 
the lip of the plastic boot. Then pull from op
posite side. Remove tool from cloth, resting 
handle on shoulder. Grasp cloth in center and 
turn over. Spread out top half exposing soiled 
side. Place tool in center of soiled side and re
attach the cloth. The cloth is now ready for 
sweeping with the dirt on the soiled side enclosed 
within the loop. When the reversed side is soiled, 
remove it from the tool as described above. 
It will be noted that the edges of the cloth that 
were tucked under the lip of the boot are clean. 
As shown in Exhibit B, Figs. 4, 5, and 6, fold 
the cloth so that these edges are adjacent. Then 
by holding the cloth at the sides of these clean 
areas, the soiled portion can be folded under the 
clean portion. This eliminates handling soiled 
cloth and scattering soil in disposing of the cloth. 
Any soil that may have dropped on the floor is 
wiped up with the folded cloth. Place soiled 
cloths in one side of two-compartment pail for 
disposal. 

3.05 WHEN USING THE SWEEPING TOOL, 
DOWNWARD PRESSURE IS APPLIED 

TO REMOVE IMBEDDED DUST AND DIRT 
MORE EFFECTIVELY FROM THE FLOOR 
SURFACE. 

• t 
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3.06 Three different types of strokes are used 
in manipulating the tool to meet the var

ious conditions of sweeping, as follows: 

(a) The forward stroke, in which the tool 
head is simply pushed in a straight path 

as along baseboards and filing cabinets. 

(b) The side-to-side stroke, in which the tool 
is moved from side to side as in mopping, 

across a path 6 to 10 feet wide. The head of 
the tool is rotated at the end of each stroke to 
keep the forward edge of the tool continuously 
in the direction of travel. This type of stroke 
is used in unobstructed areas. When using this 
stroke, the user may walk either forward or 
backward. However, it is generally preferable 
to walk forward. 

(c) The random stroke, in which the tool is 
manipulated around and under desks, ta

bles, lockers, etc, by twisting the handle so 
that the tool head reaches all of the obstructed 
floor area. The tool head is manipulated to 
maintain a leading edge so that any debris.will 
be carried out into open space ahead of the 
sweeping tool. As the sweeping progresses 
from one piece of furniture to another, the 
front edge is held in the direction of travel. 

3.07 Debris such as paper scraps, clips, rubber 
bands, etc, encountered in the course of 

sweeping is pushed ahead with the sweeping tool 
into aisles or other open space. As each section 
of a room is completed, the accumulations of 
debris are pushed to a convenient location to be 
picked up later with the lobby dust pan and 
brush. 

3.08 The flexibility of the tool reduces the need 
to move furniture and other objects in 

order to clean under them. When chairs, waste
baskets, etc, have been moved, be sure to return 
them to their proper places. In moving the ob
jects to temporary positions, avoid placing them 
where they can be tripped over or struck by a 
door. Do not place wastebaskets on chairs, desks 
or other furniture. 

3.09 Floors which have been properly swept 
will not show any dust on the tips of the 

fingers when they are passed over the floor in a 
side-to-side sweep of some 3 to 4 feet. 

SECTION HS 1.104.3 

4. SWEEPING IN TELEPHONE EQUIPMENT SPACE 

4.01 To minimize the possibility of scattering 
dust in switchrooms, power rooms and in 

other areas where there is exposed telephone ap
paratus, the cloth is folded in half before being 
attached to the sweeping tool. The folded cloth 
is attached in the usual manner. The arrange
ment is illustrated in Exhibit C. The cloth can 
be turned over and reversed to present four 
cleaning surfaces. 

4.02 Except for the different manner of at-
taching the cloth on the tool, the sweeping 

procedures followed in telephone equipment 
space are the same as in other areas as described 
in Part 3, Sweeping in Non-Telephone Equip
ment Space. 

4.03 The forward stroke is used in equipment 
aisles. When an aisle is obstructed by a 

ladder, sweep along the equipment frames on 
one side to the ladder; sweep under the ladder; 
then reverse direction and sweep along the 
frames on the opposite side back to the cross 
aisle. When an unobstructed aisle is reached 
sweep through on one side to the next cross aisle; 
then do the unfinished portion of the obstructed 
aisle (or aisles) as described above; return to 
complete the unobstructed aisle. If a ladder is in 
use warn the person on it of your presence. 

4.04 Do not change or replace the cloth in 
equipment aisles. The cloth should not be 

too heavily soiled before changing its position 
on the tool or replacing it. 

4.05 WHEN DUSTLESS SWEEPING IN 
PANEL SWITCHROOMS, EVERY PRE

CAUTION MUST BE TAKEN TO PREVENT 
THE TOOL FROM GOING UNDERNEATH 
THE GUARD RAILS AND STRIKING THE 
SELECTOR RACKS . 

4.06 Masslinn Cleaning Cloth No. 1050 should 
not be used for cleaning telephone equip-

ment. 

S. SWEEPING UP SAND 

S.01 In areas where tracking in of sand is a 
problem, such as entrance lobbies, halls 

and corridors, a different procedure is necessary 
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SECTION HS 1.104.3 

than that previously described. Sand can not be 
picked up and retained on a cloth but must be 
swept up in a conventional manner. To do this, 
fold the sweeping cloth at the center and attach 
it to the tool as described in Paragraph 4.01 when 
sweeping in telephone equipment space. Then use 
the tool in the same way as a hair floor brush. 
Sweep the sand into convenient piles and pick up 
the piles with the lobby dust pan and brush. As 
noted in Paragraph 4.01, when the cloth is folded 
and attached in this manner, it can be tm·ned 
over and reversed to present four cleaning sur
faces. Suitable mats placed at all entrances will 
relieve the sand problem. 

Attached: 

Exhibits A, B and C 

Page 4 
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6. CARE OF EQUIPMENT 

6.01 The accumulations of soiled treated cloths 
are placed in a metal waste container with 

a suitable cover until they are removed from the 
building as trash or burned in an incinerator. 
Do not place a large number of cloths in the in
cinerator at one time. 

6.02 The pail, sweeping tool, lobby dust pan 
and brush are cleaned and put away in 

their proper storage places after each use. To 
clean plastic boot, wipe with a cloth wrung out 
in a .3% solution of pyrophosphate cleaner. Re
move from tool and allow it to dry before re
using. 

.. 

I 
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SECTION HS 1 .104.3 
Page 1 of 

Exhibit A 

ASSEMBLY OF CLEANING CLOTH ON SWEEPING TOOL 

Fig. 1 - Spread cloth out on floor or other suitable 
flat surface, a little to one side. Grasp tool 
by handle and place It in center of cloth. 

Fig. 2 - Rest handle on shoulder. With both hands 
free, tuck near edge of cloth under lip of the 
boot. Outer sides of cloth pass through slot 
in each corner of boot to overlap tool on 
each side. Tuck cloth well into slots in corners 
of boot. 

Fig. 3 - Without changing position, grasp handle and 
turn tool 180 degrees. Attach this edge of 
cloth in same manner. A loop of cloth is thus 
formed under tool. 
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ASSEMBLY OF CLEANING CLOTH ON SWEEPING TOOL 

SECTION HSl .104.3 
Page 2 of 
Exhibit A 

Fig. 4 - Loop of cloth under tool is three times width 
of tool head . It thus provides three cleaning 
surfaces, one on each side and one in center. 
This picture shows tool head in center 
position. 

Fig. S - Tool head in one side position. 

Fig. 6 - Tool head in second side position. 
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SECTION HSl .104.3 
Exhibit B 

ASSEMBLY OF CLEANING CLOTH ON SWEEPING TOOL 

Fig. 1 - To reverse cloth on tool, pull cloth from near 
lip of boot and then from opposite side. 

Fig. 3 - Spread out cloth to full siz:e, soiled side up. 
Place tool in center of soiled side and re
attach cloth. Wipe up any soil dropped on 
floor. 

Fig. S - By holding cloth at sides of these clean areas 
and raising cloth several inches, soiled por
tion can be folded under clean portion. 

Fig. 2 - Place tool to one side with handle resting on 
shoulder. Grasp cloth in center, lift and tum 
over. Cloth will be folded in center. 

Fig. 4 - When reversed side of cloth is soiled, remove 
it as described under Fig. 1. It will be noted 
that edges of cloth which were tucked under 
lip of boot are fairly clean. Fold cloth so that 
these edges are adjacent. 

Fig . 6 - Grasp clean side of cloth in center and fold 
a s illustrated. Wipe up any soil that may 
have dropped on floor. Place soiled cloth in 
two-compartment pail for disposal. 
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Exhibit C 

ASSEMBLY OF CLEANING CLOTH ON SWEEPING TOOL FOR SWEEPING IN TELE
PHONE EQUIPMENT SPACE AND WHEN SWEEPING UP SAND 

Fig. 1 - Fold cloth at center. Spread on floor or other 
suitable flat surface. Place tool in center of 
folded cloth. 

Fig. 3 - Cloth attached . Cloth can be turned over and 
then inside out to present four cleaning 
surfaces. 

Fig. 2 - Rest handle on shoulder. Tuck near edge of 
cloth under lip of boot. Turn tool around and 
attach opposite side. Tuck cloth well into slot 
in each corner of boot. 

Fig. 4- To remove cloth, pull from under lip at 
center and with side motion disengage cloth 
from boot. Turn tool around and remove from 
opposite side. Turn cloth over and reattach. 
To turn inside out, detach, spread cloth with 

soiled side down, grasp at center, lift to fold 
with clean side out. Reattach. Wipe up any 
soil dropped on floor. 
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BELL SYSTEM PRACTICES 
Buildings 
Operation and Maintenance 

SECTION H51.105 
Issue 1, M~rch, 1940 

AT&TCo Provisional 

DUSTING 

1. GENERAL 

1.01 This section outlines the procedure to 
be followed for the day-to-day general 

dusting of furniture, office equipment, radia
tors, window sills, meeting rails and deflec
tors, sill type ventilators, wainscoting, etc. 
It covers only such dusting as can be done 
without the use of a step-ladder. 

1.02 The method described is designed 
vide effective cleaning results 

minimum of reaching and stooping. 

to pro
wi th a 

1.03 Dusting should be done prior to sweep-
ing, where feasible, so that loose dust, 

clips or discarded papers, etc., which fall to 
the floor will be removed by the sweeping op
eration. 

1.04 It is desirable, where agreeable to the 
departments involved, to have the tops 

of desks and the seats of office chairs in 
general office space dusted by the occupants 
rather than by the building cleaning force. 
When this is done, each occupant is supplied 
with a half-size dust cloth for this purpose. 
In such cases the remaining surfaces of desks 
and the chair legs shall be dusted by the 
building forces as required. Private office 
furniture shall be completely dusted each day. 
Temporarily, unoccupied private offices need 
only be dusted periodically as required. 

1.05 All ash trays, whether on furniture to 
be dusted by the building cleaning forces 

or not, shall be emptied and cleaned daily. 

1.06 No oil, wax or chemical treatment should 
be applied to the cloths used for routine 

dusting. liowe-ver, the cloths may be very 
lightly dampened with water for dusting oak 
and metal furniture and file cabinets in gen
eral office space. 

2. TOOLS 

2.01 For General Space. 

Radiator Brush {blade type) 

Dust Cloths {full size) 

2.02 For Equipment Space. 

Radiator Brush (blade type) 

Sweeping Cloths 

3. ASSE!1BLY OF DUSTING TOOL 

3.01 Refer to Fig. 1 and Fig. lA attached for 
guidance in assembling the dusting tool. 

3.02 Proceed as follows: 

(1) Fold a large dust or sweeping cloth in 
half so that it is approximately 18 

inches by 36 inches , 

(2) 

( 3) 

Lay the folded cloth on a flat surface. 

Place the brush element (hair) in 
about the middle of the cloth. 

(4) Tie ends A and B together tightly in a 
single knot around the handle. 

(5) Taking hold of the cloth at points C + 
D bring it over the brush and tie ends 

C and D together in a single knot around 
the handle. 

The assembly then has the appearance of 
Fig. lA and is ready for use. 

4. PROCEDURE 

4.01 To dust, grasp the brush near the end of 
the handle and sweep across the surface to 

be dusted in long, even wiping strokes without 
lifting the tool until the stroke is completed. 
Best results will be obtained if the tool is 
held so that the sides of the bristles are pressed 
lightly against the surface being dusted. 

Whenever possible, each stroke should be 
started and completed at the edges of the fur
niture, window sills, dado sills, etc., to pre
vent a line of dust from remaining where the 
stroke was begun or ended. The tool should 
not be whipped over the surfaces being dusted, 

4.02 When the outer surface of the cloth be
comes soiled, the cloth should be re

versed and replaced on the brush in the pre
scribed manner to provide a clean surface. 

4.03 When dusting radiators the cloth covered 
brush should be stroked across section 

connections then downward along the section, 
followed by dusting the baseboard and floor 
behind and underneath the radiator. 

4.o4 Ash trays should be emptied into a pail 
and later disposed of with the sweep

ings. The trays are Wiped with a pi&ce of 
dampened dust cloth, Brass trays are polished 
with metal polish periodically as required to 
maintain a good appearance. 

Copyright, 1940, by American Telephone and Telegraph Company 
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SECTION H51.105 

5, C.ARE OF TOOLS .A.'UJ SUPPLIES 

5.01 Where the daily usage of dust cloths in 
a building does not exceed 15 or 20 

pieces, they are usually hand washed on the 
prenuses. Where the quantities are greater, 
they may be sent to local laundries or washed 
in an electrically operated washing machine. 

5.02 For hand washing use a solution of two 
ounces of powdered soap to the pail of 

water, preferablyhot, then rinse in clear water 
and hang up to dry in a clean, well venti
lated room. Prior to hand washing of the 
cloths they should be inspected for any pins 

Attached: 

Figs. 1 and lA. 

Page 2 
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or other sharp particles that might injure 
the hands. 

5.03 The same proportion of powdered soap is 
used for the washing machine. 

5.04 The sweeping cloths used in telephone 
equipment space, being of special lint

free construction, shall not be sent to com
mercial laundries because of the probability 
of getting lint on them from other sources. 
They shall be either hand or machine washed as 
described in Paragraphs 5.02 and 5.03. The 
sweeping cloths and dust cloths, however, 
shall be washed and handled separately to 
avoid any possible excess lint from the dust 
cloths getting on the sweeping cloths. 

~ 
·' 
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BELL SYSTEM PRACTICE 
ASSEMBLY OF DUSTING TOOL SECTION HSl.105 

c 
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FIG. I 

FIG. IA 
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BELL SYSTEM PRACTICES 
Buildings 
Operation and Maintenance 

SECTION H51.105.1 
Issue 2, February, 1958 

AT&TCo Standard 

DUSTING 
!FLOOR REACH) 

DAMP CLOTH METHOD 

1. GENERAL 

1.01 This section outlines the procedures to be 
followed for dusting furniture, office 

equipment, radiators, window sills, wainscoting, 
fire extinguishers, etc. It covers low or floor 
reach dusting, that is, such dusting as can be 
done without the use of a stepladder. 

1.02 This section is reissued to eliminate this 'l 
method as the preferred procedure for 

dusting in switchrooms and terminal rooms. The 
preferred method in these areas is covered by 
Section H51.105.3, Dusting (Floor Reach) 
Treated Cloth Method, Disposable Type. 

-1.07 The time and effort required for dusting 
desks, tables and filing cabinets is con

siderably less when their tops are clear. When 
papers and other objects which retard the dust
ing operation are regularly left on desks after 
business hours, it is suggested that the building 
service people solicit the cooperation of the de-
partments involved, for the purpose of minimiz
ing this condition. 

-1.os Where the occupants dust the tops of 
desks and the seats of office chairs of 

general office space, the remaining surfaces of 
desks and the chair legs are dusted by the build
ing forces as required. Temporarily unoccupied 
private offices and unused class and conference 
rooms need only be dusted periodically, as re
quired. 

1.03 Dusting with laundered treated cloths is 
covered by Section H51.105.2, Dusting 

(Floor Reach) Treated Cloth Method, Laundered 
Type. .J - 1.09 All ash trays, whether on furniture to be 

1.04 The instructions contained herein are cov-
ered also in a sound motion picture film 

entitled "Dusting." Copies of the film may be 
ordered from the Western Electric Company as 
follows: (Quantity) Film, 16 mm, "Dusting." 

1.05 Dusting should be done before sweeping 
so that any loose dust, clips or other 

debris which may fall to the floor will be re
moved by the subsequent sweeping operation. 
Care is required to avoid smearing light colored 
walls and other surfaces in the course of dusting. 

-1.06 Since dust accumulates more rapidly on 
horizontal surfaces than on vertical sur

faces, dusting operations are divided into two 
general classifications designated as (1) "tops 
only" and (2) "complete." "Tops only" dusting 
consists of removal of dust from the tops of 
desks, tables, filing cabinets, radiators, etc, and 
is usually done daily. "Complete" dusting con
sists of the over-all or thorough dusting of fur
niture, building equipment and all floor reach 
surfaces, both horizontal and vertical. Such dust
ing usually is done weekly or at less frequent in
tervals. 

dusted by the building cleaning forces or 
not, shall be emptied and cleaned daily. They 
shall be emptied into metal containers provided 
for this purpose. 

-1.10 No oil, wax or so-called chemical treat
ment shall be applied to the cloths used by 

the building service forces for damp dusting. 

-1.11 Any defective, broken or loose objects or 
parts of furniture or any other hazardous 

conditions observed while dusting should be re
ported to the supervisor. 

2. TOOLS AND SUPPLIES 

2.01 For Dusting 

Dust or sweeping cloths, dampened 
Two-compartment pail 
Blade-type radiator brush or other approved 
dusting tool 

Rubber bands (No. 30, 2" by 1/8") 

2.02 For Washing Cloths 

Pyrophosphate cleaner 
Powdered soap 
Pails 

Copyright, 1958, by American Telephone and Telegraph Company 
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3. ASSEMBLY OF DUSTING TOOL 

3.01 Exhibit A, Figs. 1 to 6 illustrates how the 
dampened cloth and tool are assembled 

for dusting. 

3.02 The cloth to be held in the hand is 
bunched by laying it flat (open) on a 

clean surface and gathering it together in a 
sweeping motion bringing the outer edges to the 
center into a rather loose pad about 10 inches 
or 12 inches in size. There should be no loose 
ends to trail or fly about and scatter dust. 

3.03 Dampening of cloths is a part of the wash-
ing operation described in Part 7. The 

damp cloths shall not be so damp as to wet 
or smear the surfaces they touch. Clean dust 
cloths are packed into one section of the two
compartment pail. The other section is for the 
used cloths. 

4. DUSTING WITH THE HAND CLOTH AND TOOL 

4.01 To dust with the cloth held in the hand 
the folded cloth is used with light wiping 

strokes. For all flat surfaces it is moved across 
the surfaces in long, straight overlapping strokes 
without lifting until the stroke is completed. The 
cloth is held and manipulated at all times so 
that dust is not shaken or dropped off. 

4.02 When dusting furnishings adjacent to 
walls or partitions, as well as such items 

as extinguishers which are wall mounted, the 
cloth is guided carefully to avoid smearing the 
painted surfaces. 

4.03 The dust cloth is refolded from time to 
time, as required, to present clean sur

faces and to retain accumulated dust. When 
soiled beyond further use, the cloths are placed 
in the section of the two-compartment pail re
served for soiled cloths. 

4.04 To dust with the cloth covered tool, it is 
moved across the ~urface to be dusted in 

long, straight, overlapping wiping strokes with
out lifting the tool head until the stroke is com
pleted. The sides of the bristles are pressed light
ly against the surface being dusted. Insofar 
as possible the stroke should begin and end at the 
edges or ends of the furniture top, window sill, 
etc. The tool should not be used without being 
covered with a dampened cloth. 

Page 2 

4.05 Cloths used for dusting should not be 
shaken while dusting, either in the room, 

in hallways or out of windows. Dust laden or 
dried out cloths are returned to the section of 
the two-compartment pail reserved for them. 
REVERSING A SOILED CLOTH ON THE 
TOOL IS NOT RECOMMENDED because it is 
usually dried out to a point where it will no 
longer retain dust. 

4.06 Extra steps and effort can be saved when 
dusting is done in a planned and orderly 

manner. Always do the items next to each other 
before moving on, in order to avoid retracing 
steps. For example, dust chairs adjacent to 
desks or tables before moving on to the next 
desk. Dust filing cabinets when passing them 
rather than return to them after doing other 
items. 

5. TOPS ONLY DUSTING 

5.01 The customary day-to-day dusting of fur
niture, radiators, etc, on a "tops only" 

basis consists of doing only the floor reach hor
izontal top surfaces. 

5.02 In the case of desks, tables, bookcases, 
cabinets, radios, scrap bins, etc, only the 

flat top surfaces are dusted. With chairs, it 
consists of doing the seats, upper surfaces of the 
arms and tops of the back section without going 
in between the slats, and does not include the 
bases even though they have horizontal areas. 
With radiators, only the tops of the sections are 
done. 

6. COMPLETE DUSTING 

6.01 Complete or over-all dusting consists of 
doing all accessible floor reach surfaces, 

i.e., tops, vertical, sloping and curved areas. Com
plete dusting begins at the highest point of a 
desk, chair, extinguisher, etc, and progresses 
downward until completed. 

6.02 Items like wall telephones, extinguishers, 
bulletins, etc, are given "complete" treat

ment at each dusting. Lamps, ornaments, bus
iness papers and magazines on tables and desks 
are moved and the surfaces underneath done 
before replacing them. The damp cloth is not 
allowed to contact fabrics, parchment or other 
materials that may be damaged by moisture. 
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7. WASHING DUST CLOTHS 

7.01 Used cloths may be sent to a commercial., 
laundry for cleaning under the wet wash 

classification or laundered on the premises. .J 

7.02 When laundered on the premises, the 
soiled cloths are placed as soon as prac

ticable in a cleaning solution to soak. Prior to 
soaking, the cloths are gently shaken out and 
individually inspected for pins or other hazard
ous items. 

7.03 For soaking, the cleaning solution con-
sists of one tablespoon of pyrophosphate 

cleaner and one tablespoon of powdered soap per 
pail (ten quarts) of water, preferably hot. The 
pyrophosphate cleaner is first dissolved in the 
water before the soap is added. The cloths are 
soaked until they are to be washed, which should 
be deferred until near the time of their next 
use. It is not intended that the cloths shall be 
dried after washing. The final wringing follow
ing rinsing is intended to leave the proper damp
ness for damp dusting. 

7.04 The washing may be done either by hand 
or in a washing machine. The washing 

solution is the same as for soakii:ig as given in 

Attached: 
Exhibit A. 

SECTION HS 1.105.1 

Paragraph 7.03. All of the dirt is to be removed 
but it is neither necessary nor desirable to restore 
original whiteness and the use of bleach is un
necessary. Rinse until the rinse water remains 
relatively clear. Usually two or three rinses are 
adequate. 

7.05 Following the washing, rinsing and wring-
ing operations, the cloths are individually 

folded flat and packed firmly into one side of the 
two-compartment pails while they are still damp. 
They are then ready for damp dusting but, cloths 
so packed, will only retain their dampness for a 
few hours. 

7.06 Under some conditions, it may be desir-
able to pack a number of dampened dust 

cloths in one section of the two-compartment pail 
for use on the day's assignments and when these 
are soiled to shake, inspect for pins or hazardous 
iten1s, rinse and wring them out in a service sink 
for reuse during the course of the tour. 

8. CARE OF EQUIPMENT 

8.01 The pail and dusting tool should be 
cleaned and put away in their proper 

places. 
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SECTION HS 1.105.1 
EXHIBIT A 

ASSEMBLY OF DAMPENED CLOTH ON RADIATOR BRUSH 

Fig. 1 - Fold the cloth in half and place on a flat 
surface with the folded edge away from you . 
Note the position of the rubber band on the 
tool handle. !Use # 30 - 2 x 1 / 8 inches.I 

Fig. 3 - Fold the short end of the cloth over the wood 
part of the brush. 

Fig. S - Now throw the folded cloth over the bristles 
and raise the tool from the table. 

Fig. 2 - Place the radiator brush on the cloth with the 
wood part about 2 inches from the left edge 
of the cloth. The end of the bristles should be 
about 1 inch from the fold . 

Fig. 4 - Fold the long part of the cloth in half. This 
extra thickness will help to retain the 
moisture. 

Fig. 6 - Gather the cloth at the handle and slip the 
rubber band about 3 inches over the cloth. 
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BELL SYSTEM PRACTICES 
Buildings 
Operation and Maintenance 

SECTION H51.105.2 
Issue 2, March, 1958 

AT&TCo Standard 

DUSTING 

!FLOOR REACH} 

TREATED CLOTH METHOD 

LAUNDERED TYPE 

1. GENERAL 

1.01 This section outlines the procedures to be 
followed for dusting furniture, office 

equipment, radiators, window sills, wainscoting, 
fire extinguishers, etc. It covers low or floor 
reach dusting, that is, such dusting as can be 
done without the use of a stepladder. 

1.02 This section is reissued to change the title 'I 
and to eliminate this method as a recom

mended procedure for dusting in switchrooms 
and terminal rooms. The preferred method in 
these areas is covered by Section H51.105.3, Dust
ing (Floor Reach) Treated Cloth Method, Dis
posable Type. 

1.03 Dusting by the damp cloth method is cov
ered by Section H51.105.l, Dusting (Floor 

Reach) Damp Cloth Method. 

1.04 This section describes an alternate dusting 
procedure employing a cloth which has 

been treated with an oil-water emulsion and 
dried. The treatment leaves the dry cloth lightly 
impregnated with sufficient mineral oil to absorb 
dust and soil, yet insufficient to leave any oil 
on the surfaces cleaned. .J 
1.05 The use of a treated cloth for dusting is-

more effective than a dry untreated cloth. 
The sufaces are left cleaner, the dust is retained 
in the cloth and the scattering of dust inherent 
in the dry method is avoided. 

1.06 As compared to the damp cloth method.
dusting with a treated cloth affords the 

following advantages: 

(1) The dust absorbent treatment is nondry
ing and is not depleted by evaporation be

fore or during the dusting operation. 

(2) When dusting with the dusting tool 
(Part 5), both sides of the dusting cloth 

may be used rather than only one side because 

of the nondrying feature. Thus the number of 
cloths required in a given space is reduced. 

(3) Dusting is made somewhat easier because 
the cloth is dry and moves more readily 

over the suface. 

1.07 The treated cloth is not as effective in re-+-
moving finger marks from desk tops and 

other surfaces as a damp cloth. Accordingly, an 
untreated damp cloth is employed as necessary 
for this purpose. 

1.08 The compound used for treating the dust-+-
ing cloths is an oil-water emulsion having 

an oil content such that when a cloth is treated 
and dried, the amount of oil retained by the cloth 
will equal 16 to 22 per cent of its dry weight. By .. 
this method of processing, the oil is so finely dis
persed in the cloth and the amount so well con
trolled that the oil has affinity only for dust and 
soil and for the cloth itself rather than for the 
surfaces cleaned. Impregnations of less than 16+
per cent of the dry weight of the cloth are in
effective and impregnations in excess of 22 per
cent are unnecessary. When the amount of oil 
exceeds 30 per cent of the dry weight, the im
pregnation becomes so excessive that oil residues 
may be left on the cleaned surfaces. 

1.09 The laundering and close control required+-
in processing the cloths can be carried 

out to best advantage by commercial laundries. 
The treating compound incorporates a soluble 
yellow dye (or other color) which gives the dust
ing cloths a depth of color that indicates whether 
or not they are impregnated to the proper degree. 
Too light color indicates insufficient treatment 
and too deep color, more than is required. Sample 
cloths may be set up locally to check for proper
treatment. 

1.10 The treated cloths are used dry. They
should not be used wet or damp as any 

moisture left behind will contain oil and oil 

Copyright, 1958, by American Telephone and Telegraph Company 
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SECTION H51.105.2 

residues will result. Dampening is unnecessary 
as the cloths are sufficiently treated to pick up 
and retain dust and soil fully as well as by the 
damp cloth method. The dusting cloth furnished 
by commercial laundries is a heavy fabric. The 
heavy weight provides the durability necessary 
for processing in the laundries. It is approxi
mately 16" by 27" and is hemmed at the two 
cut edges. 

1.11 The impregnating treatment is nonoxidiz-
ing and there is no hazard of spontaneous 

combustion. However. the cloths should be stored 
in a metal cabinet. The treated cloths will not 
leave an oil deposit when left on nonabsorbent 
surfaces such as metal, wood, linoleum, etc, but 
when left for a period of time on an oil absorb
ent material such as fabric or paper, they will 
stain. The treatment is nonirritating to normal 
skin. 

1.12 A sound motion picture film entitled 
"Dusting" covers the information con

tained herein with the exception that it refers 
to the damp cloth dusting as described by Sec
tion H51.105.l. The film is fully adaptable for 
training in the treated cloth method as outlined 
in the supplement to the Instructor's Manual, 
"Dusting." 

2. PROCEDURE 

2.01 Dusting should be done before sweeping 
so that any loose dust, clips or other de

bris which may fall to the floor will be removed 
by the subsequent sweeping operation. 

2.02 Since dust accumulates more rapidly on 
horizontal surfaces than on vertical sur

faces, dusting operations are divided into two 
general classifications designated as (1) "tops 
only" and (2) "complete." "Tops only" dusting 
consists of removal of dust from the tops of 
desks, tables, filing cabinets, radiators, etc, and 
is usually done daily. "Complete" dusting con
sists of the over,all or thorough dusting of fur
niture, building equipment and all floor reach 
surfaces, both horizontal and vertical. Such dust
ing usually is done weekly or at less frequent 
intervals. Further information is given in Parts 
6 and 7. 

2.03 Extra steps and effort can be saved when 
dusting is done in a planned and orderly 

manner. Always do the items next to each other 
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before moving on in order to avoid retracing 
steps. For example, dust chairs adjacent to desks 
or tables before moving on to the next desk. Dust 
filing cabinets when passing them rather than 
returning to them after doing other items. 

2.04 All ash trays, whether on furniture to be 
dusted by the building cleaning forces or 

not, shall be emptied and cleaned daily. They 
shall be emptied into metal containers especially 

-provided for this purpose. 

2.05 The time and effort required for dusting 
desks, tables and filing cabinets is con

siderably less when their tops are clear. When 
papers and other objects which retard the .dust
ing operation are regularly left on desks after 
business hours, it is suggested that the building 
service people solicit the cooperation of the de
partments involved, for the purpose of minimiz
ing this condition. 

2.06 Where the occupants dust the tops of 
desks and the seats of office chairs in 

general office space, the remaining surfaces of 
desks and the chair legs are dusted·by the build
ing forces as required. Temporarily unoccupied 
private offices and unused class and conference 
rooms need only be dusted periodically. 

2.07 Any defective, broken or loose objects or 
parts of furniture or any other hazardous 

conditions observed while dusting should be re
ported to the supervisor. 

r2.os Treated dust cloths should not be used 
for cleaning telephone equipment. 

3. 

3.01 

3.02 

4. 

TOOLS AND SUPPLIES 

For daily use: 

Cloth, Dust, Treated, Laundered Type 

Pail, two-compartment type for carrying 
both the clean and soiled cloths 

Brush, Radiator, blade-type or other ap
proved dusting tool 

Band, Rubber ( #30, 2" by 1/8") 

For occasional use: 

Cloth, Dust, Untreated (to be dampened) 

ASSEMBLY OF DUSTING TOOL 

4.01 Exhibit A, Figs. 1 to 6, illustrates how the 
treated cloth and tool are assembled for 

dusting. 
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4.02 The cloth to be held in the hand is bunched 
by laying it flat (open) on a clean surface 

and gathering it in a sweeping motion bring
ing the outer edges to the center into a rather 
loose pad about 10 inches or 12 inches in size. 
There should be no loose ends to trail or fly 
about and scatter dust. 

4.03 Clean dust cloths are packed into one sec-
tion of the two-compartment pail. The 

other section is for the used cloths. A lightly 
dampened cloth that is untreated is used as re
quired to remove finger marks from desk tops 
and other surfaces. 

5. DUSTING WITH THE HAND CLOTH AND TOOL 

5.01 To dust with the cloth held in the hand 
the folded cloth is used with light wiping 

strokes. For all flat surfaces, it is moved across 
the surfaces in long, straight, overlapping strokes 
without lifting until the stroke is completed. The 
cloth is held and manipulated at all times so 
that dust is not shaken or dropped off. 

5.02 When dusting furnishings adjacent to 
walls or partitions, as well as such items 

as extinguishers which are wall mounted, the 
cloth is guided carefully to avoid contacting the 
painted surfaces. 

5.03 The dust cloth is refolded from time to 
time, as required, to present clean sur

faces and to retain accumulated dust. It may be 
used on both sides. When soiled beyond further 
use, the cloths are placed in the section of the 
two-compartment pail reserved for soiled cloths. 

5.04 To dust with the cloth covered tool, it is 
moved across the surface to be dusted in 

long, straight, overlapping, wiping strokes with
out lifting the tool head until the stroke is com
pleted. The sides of the bristles are pressed light
ly against the surface being dusted. Insofar 
as possible the stroke should begin and end at 
the edges or ends of the furniture top, window 
sill, etc. The tool should not be used without 
being covered with a treated cloth. 

SECTION H51.105.2 

5.05 Cloths used for dusting should not be 
shaken while dusting, either in the room, 

in hallways or out of windows. When soiled on 
one side, the cloth can be removed from the tool, 
reversed and replaced on the tool for further use. 
Dust laden cloths are returned to the section of 
the two-compartment pail reserved for them. 

6. TOPS ONLY DUSTING 

6.01 The customary day-to-day dusting of fur-
niture, radiators, etc, on a "tops only" 

basis consists of doing only the floor reach hor
izontal top surfaces. 

6.02 In the case of desks, tables, bookcases, 
cabinets, radios, scrap bins, etc, only the 

flat top surfaces are dusted. With chairs, it con
sists of doing seats, upper surfaces of the arms 
and tops of the back section without going in 
between the slats, and does not include the bases 
even though they have horizontal areas. With 
radiators, only the tops of the sections are done. 

7. COMPLETE DUSTING 

7.01 Complete or over-all dusting consists of 
doing all accessible floor reach surfaces, 

i.e., tops, vertical, sloping and curved areas. 
Complete dusting begins at the highest point of 
a desk, chair, extinguisher, etc, and progresses 
downward until completed. 

7.02 Items like wall telephones, extinguishers, 
bulletins, etc, are given "complete" treat

ment at each dusting. Lamps, ornaments, bus
iness papers and magazines on tables and desks 
are moved and the surfaces underneath done be
fore replacing them. 

8. CARE OF EQUIPMENT 

e.oi The accumulation of soiled dust cloths 
is placed in a bag and stored in a metal

container or cabinet (along with soiled sweep
ing cloths) in a suitable location until picked up 
by the commercial laundry. The pail and brush 
should be cleaned and put away in their proper 
places after each use. 
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SECTION HSl.105.2 
EXHIBIT A 

ASSEMBLY OF DUST CLOTH ON RADIATOR BRUSH 

Fig. 1 - Place the cloth on a flat surface. Slip the rub
ber band over the end of the tool handle 
CUse # 30 - 2 x 1 /8 inches!. 

Fig. 3 - Fold the short end of the cloth over the brush . 

Fig. 5 - Raise the tool from the table. 

J 

I 
Fig . 2 - Place the radiator brush on the cloth with the 

wood part about 4 inches from the left edge 
of the cloth. The end of the bristles should be 
about 1 inch from far edge. 

Fig. 4 - Fold the long part of the cloth over the brush 
so that about 7 inches extends beyond the 
handle. 

L.. 

Fig . 6 - Gather the cloth at the handle and slip the 
rubber band about 3 ' inches over the cloth . 
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BELL SYSTEM PRACTICES 
Buildings 
Operation and Maintenance 

SECTION HSl.105.3 
Issue 2, March, 1958 

AT & TCo Standard 

DUSTING 

!FLOOR REACH! 

TREATED CLOTH METHOD 

DISPOSABLE TYPE 

l. GENERAL 

1.01 This section outlines the procedures to be 
followed for dusting furniture, office 

equipment, radiators, window sills, wainscoting, 
fire extinguishers, etc. It covers low or floor 
reach dusting, that is, such dusting as can be 
done without the use of a stepladder. 

1.02 This section is reissued to recommend+i 
disposable treated cloths as the preferred 

method for dusting in switchrooms and terminal 
rooms. 

1.03 This section describes a dusting procedure 
employing a dry disposable cloth which 

has been chemically treated. The treatment 
leaves the cloth lightly impregnated with suffi
cient mineral oil to absorb dust and soil, yet 
insufficient to leave any oil on the surfaces 
cleaned. The cloth is not reused but is disposed 
of in accordance with Paragraph 8.02. 

1.04 The use of a treated cloth for dusting is 
more effective than a dry untreated cloth. 

The surfaces are left cleaner, the dust is retained 
in the cloth and the scattering of dust inherent 
in the dry method is avoided. 

1.05 As compared to the damp cloth method, 
dusting with a treated cloth affords the 

following advantages: 

(1) The dust absorbent treatment is nondry
ing and is not depleted by evaporation be

fore or during the dusting operation. 

(2) When dusting with the dusting tool 
(Part 5), both sides of the dusting cloth 

may be used rather than only one side because 
of the nondrying feature. Thus the number of 
cloths required in a given space is reduced. 

(3) Dusting is made somewhat easier because 
the cloth is dry and moves more readily 

over the surface. 

.J 

1.06 The treated cloth is not as effective in +i 
removing finger marks from desk tops and 

other surfaces as a damp cloth. It is also unsuit
able for cleaning between the sections of cast 
iron radiators. Accordingly, an untreated damp 
cloth is employed as necessary for these pur-
poses. .J 

1.07 The disposable cloth is a nonwoven fabric 
made of a mixture of long staple rayon 

and cotton fibres held together by an adhesive. 
The cloth is not as strong as woven material but 
has adequate strength for one-time use. The 
size approximates 24-in. by 24-in. The fabric 
is white but the impregnation dyes it a bright 
yellow (or other color) to show that the cloth
is treated and to the proper degree. The cloth 
should not be dampened. Dampening is unneces
sary as the cloths have sufficient chemical treat
ment to pick up and retain dust. Because the 
fabric is made of long staple rayon and cotton 
fibres and the cloth is used but once, it does 
not lint as much as woven cotton cloth which 
sheds fine particles of lint due to repeated wear 
and laundering. For this reason the disposable 
type treated cloth is preferred for switchrooms 
and terminal rooms. 

1.08 The chemical treatment is nonoxidizing 
and there is no hazard of spontaneous 

combustion. However, the cloths should be stored 
in a metal cabinet. The treated cloths will not 
leave an oil deposit when left on nonabsorbent 
surfaces such as metal, wood, linoleum, etc, but 
when left for a period of time on an oil absorb
ent material such as fabric or paper, they will 
stain. The treatment is not irritating to normal 
skin. 

1.09 A sound motion picture film entitled 
"Dusting" covers the information con

tained herein with the exception that it refers to 
the damp cloth dusting as described by Sec
tion H51.105.l. The film is adaptable for training 
in the treated cloth method. 
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SECTION H51. l 05.3 

2. PROCEDURE 

2.01 Dusting should be done before sweeping 
so that any loose dust, clips or other 

debris which may fall to the floor will be re
moved by the subsequent sweeping operation. 

2.02 Since dust accumulates more rapidly on 
horizontal surfaces than on vertical 

surfaces, dusting operations are divided into two 
general classifications designated as (1) "tops 
only" and (2) "complete." "Tops only" dusting 
consists of removal of dust from the tops of 
desks, tables, filing cabinets, radiators, etc, 
and is usually done daily. "Complete" dusting 
consists of the over-all or thorough dusting of 
furniture, building equipment and all floor reach 
surfaces, both horizontal and vertical. Such dust
ing usually is done weekly or at less frequent in
tervals. Further information is given in Parts 
6 and 7. 

2.03 Extra steps and effort can be saved when 
dusting is done in a planned and orderly 

manner. Always do the items next to each other 
before moving on in order to avoid retracing 
steps. For example, dust chairs adjacent to desks 
or tables before moving on to the next desk. Dust 
filing cabinets when passing them rather than 
returning to them after doing other items. 

2.04 All ash trays, whether on furniture to 
be dusted by the building cleaning forces 

or not, shall be emptied and cleaned daily. They 
shall be emptied into suitable metal containers 

-+especially provided for this purpose. 

2.05 The time and effort required for dusting 
desks, tables and filing cabinets is consid

erably less when their tops are clear. When pap
ers and other objects which retard the dusting 
operation are left regularly on desks after bus
iness hours, it is suggested that the building 
service people solicit the cooperation of the de
partments involved, for the purpose of minimiz
ing this condition. 

2.06 Where the occupants dust the tops of 
desks and the seats of office chairs in 

general office space, the remaining surfaces of 
desks and the chair legs are dusted by the build
ing forces as required. Temporarily unoccupied 
private offices and unused class and conference 
rooms need only be dusted periodically, as 
required. 

Page 2 

2.07 Any defective, broken or loose objects or 
parts of furniture or any other hazardous 

conditions observed while dusting should be re
ported to the supervisor. 

r+2.os Masslinn cleaning cloth No. 1050 should 
not be used for cleaning telephone equip-

Lment. 

3. TOOLS AND SUPPLIES 

3.01 The following are required: 

Cloth, Cleaning, Masslinn No. 1050 

Pail, two-compartment type for carrying 
both the clean and soiled cloths 

Brush, Radiator, blade-type or other ap
proved dusting tool 

Band, Rubber (#30, 2" by 1/8") 

3.02 For occasional use: 

Cloth, Dust (to be dampened) 

4. ASSEMBLY OF DUSTING TOOL 

4.01 Exhibit A, Figs. 1 to 6, illustrates how 
the treated cloth and tool are assembled 

for dusting. 

4.02 The cloth to be held in the hand is laid 
out on a fiat surface and folded into a 

pad or gathered in a sweeping motion to bring 
the outer edges to the center into a rather loose 
pad about 10 inches or 12 inches in size. There 
should be no loose ends to trail or fly about and 
scatter dust. 

4.03 Clean cloths are packed into one section 
of the two-compartment pail. The other 

-+section is for soiled cloths. 

5. DUSTING WITH THE HAND CLOTH AND TOOL 

5.01 To dust with the cloth held in the hand 
the cloth is used with light wiping strokes. 

For all fiat surfaces, it is moved across the sur
faces in long, straight overlapping strokes with
out lifting until the stroke is completed. The 
cloth is held and manipulated at all times so that 
dust is not shaken or dropped off. 

5.02 When dusting furnishings adjacent to 
walls or partitions, as well as such items 

as extinguishers which are wall mounted, the 
cloth is guided carefully to avoid contacting the 
painted surfaces. 

' • 
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5.03 The dust cloth is refolded from time to 
time, as required, to present clean sur

faces and to retain accumulated dust. It may be 
used on both sides. When soiled beyond further 
use, the cloths are placed in a pail for disposal. 
If only lightly soiled, the cloths may be placed 
on the sweeping tool and used for sweeping in 
areas other than switchrooms and terminal 
rooms. 

5.04 To dust with the cloth covered tool, it is 
moved across the surface to be dusted in 

long, straight, overlapping wiping strokes with
out lifting the tool head until the stroke is com
pleted. The sides of the bristles are pressed 
lightly against the surface being dusted. Insofar 
as possible the stroke should begin and end at 
the edges ~r ends of the furniture top, window 
sill, etc. The tool should not be used without 
being covered with a treated cloth. 

5.05 When the outer surfaces of the cloth are 
soiled, it is removed from the tool and 

replaced so that clean surfaces are exposed. This 
can be done several times. Cloths should not be 
shaken while dusting, either in the room, in hall
ways or out of windows. Dust laden cloths are 
placed in a pail for disposal. 

5.06 The dampened dust cloth is used as re-
quired to remove finger marks from desk 

tops and other surfaces. The dampened cloth 
placed on the dusting tool is preferred for dust
ing between the sections of cast iron radiators es
pecially those having narrow openings. 

6. TOPS ONLY DUSTING 

6.01 The customary day-to-day dusting of fur-
niture, radiators, etc, on a "tops only" 

basis consists of doing only the floor reach hor
izontal top surfaces. 

6.02 In the case of desks, tables, bookcases, 
cabinets, radios, scrap bins, etc, only the 

flat top surfaces are dusted. With chairs, it con-

SECTION H51.105.3 

sists of doing seats, upper surfaces of the arms 
and tops of the back section without going in 
between the slats, and does not include the 
bases even though they have horizontal areas. 
With radiators, only the tops of the sections are 
done. 

7. COMPLETE DUSTING 

7.01 Complete or over-all dusting consists of 
doing all accessible floor reach surfaces, 

i.e., tops, vertical, sloping and curved areas. 
Complete dusting begins at the highest point of 
a desk, chair, extinguisher, etc, and progresses 
downward until completed. 

7.02 Items like wall telephones, extinguishers, 
bulletins, etc, are given "complete" treat

ment at each dusting. Lamps, ornaments, busi
ness papers and magazines on tables and desks 
are moved and the surfaces underneath done 
before replacing them. 

8. CARE OF EQUIPMENT 

r'a.oi Cloths used for dusting which are not 
soiled to the extent that the yellow (or 

other) color of the cloth is completely obscured, 
may be used for dustless sweeping as described 
in ESP H51.104.3, Sweeping, Dustless, Treated 

L. Cloth Method, Disposable Type. 

-+8.02 The accumulations of soiled treated cloths 
are placed in a metal waste container with 

a suitable cover until they are removed from the 
building as trash or burned in an incinerator. 
Do not place a large number of cloths in the in
cinerator at one time. 

-+8.03 The pail and radiator dust brush are 
cleaned and . put a way in their proper 

storage places after each use. 
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SECTION HSl.105.3 
EXHIBIT A 

ASSEMBLY OF CLEANING CLOTH ON RADIATOR BRUSH 

Fig. 1 - Place the cloth on a flat surface and fold 
over about one-third of the cloth on itself. 
Slip a rubber band 1#30 - 2 x 1 / 8 inches) 
over the tool handle. 

Fig. 3 - Fold the short end of the cloth over the 
brush. 

Fig . S - Raise the tool from the table. 

Fig. 2 - Place the radiator brush on the cloth with the 
wood part about 6 inches from the left edge 
of the cloth. The end of the bristles should 
be about 1 inch from the far edge. 

Fig. 4 - Fold the long part of the cloth over the brush 
so that about 6 inches extends beyond the 
handle. 

• 1 

• I 

Fig. 6 - Gather the cloth at the handle aild slip the 
rubber band about 2 inches over the cloth. 
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1. GENERAL 

l.01 This section describes the procedures to 
be followed tor waxing floors. 

1.02 This section has been revised to include 
the use of an improved special slip re

sistant type of floor wax designated as Floor 
Wax W-8. It contains •Ludox~• a colloidal 
silica. 

1.03 Waxing is recommended for the following 
kinds of floors: 

ASPHALT TII.>E 
LINOLEUll - SHEET AllD TILE 
RUBBER - SHEET AllD TILE 
VIllYL ASBESTOS TILE 
VIllYL - SHEET AllD TILE 

1.04 Waxing provides a readily renewable and 
sanitary coating that improves appearance 

and protects floor surfaces against wear and 
dirt penetration. It offers the easiest and 
most economical maintenance method by reducing 
cleaning frequencies. Frequent mopping or 
scrubbing is detrimental to resilient floorings, 
particularly linoleum. 

1.05 Waxing 
method 

coverings. 

is a commonly accepted and sate 
of maintaining resilient floor 

Experience has demonstrated that 
proper application and maintenance procedures 
will assure maximum resistance to slipping. 
All Bell System waxes have been examined and 
listed by the Unde~writers Laboratories as 
having a sate coefficient ot friction. Proce
dures for measuring the slip resistance of re-

silient tloors are described in Bell System 
Practices, Section H51.119. Measurement of Slip 
Resistance of Resilient Floors. 

1.06 Two recommended types of liquid floor 
wax are available: (l) Liquid Floor Wax, 

and (2) Floor Wax W-8. Both are water emulsions. 
Liquid Floor Wax has a high carnauba content 
which provides maximum appearance and wear, as 
well as good soil and slip resistant properties. 
Floor Wax W-8 is of similar composition with a 
proportion of the wax content replaced by the 
special slip resistant ingredient, colloidal 
silica (Ludox). Floor Wax W-8 soils somewhat 
more quickly than the Liquid Floor Wax and con
sequently floors maintained with it may require 
more frequent cleaning and rewaxing. 

1.07 Both of these waxes are suitable for appli-
cation on any type or resilient floor cov

ering. Liquid Floor Wax finds application in 
general office and equipment areas, particularly 
for linoleum, rubber and vinyl floor coverings. 
Floor Wax W-8 finds application as an alternate 
tc .ANTI-SLIP FLOOR FINISH in operating rooms, 
locker rooms, and other locations that are heav
ily trafficked especially by women. It is in
dicated particularly for asphalt and vinyl tile 
floorings in such locations. Specific recom
mendations for floor dressings for various types 
of resilient floor coverings are given in Bell 
System Practices, Section H51.109, Cleaning and 
Protecting Resilient Floor Coverings. 

1.08 Wax coatings have a tenuency to build up 
in areas that are not subject to traffic. 

Heavy wax coatings that accumulate become dis
colored and are very difficult to remove. To 
avoid such build-up, it is important that only 
the first coat be applied over the entire floor. 
Subsequent coats should be applied only in traf
fic lanes and to within about six inches ot 
walls, partitions, file cabinets and other per
manently placed objects. 

1.0: Water emulsion waxes tend to thicken and 
solidity on aging, even when in unopened 

cans. Stocks of floor wax should be rotated to 
insure use of older material first. To facili
tate rotation the date of manufacture is shown 
on the cans. 

1.10 Being water emulsions these waxes should 
be protected from freezing. Freezing 

breaks the emulsion and makes the wax lumpy and 
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SECTION H51.106 

unusable. Accordingly, supplies of wax suffi
cient for the winter season should be ordered 
for delivery before freezing weather. 

1.11 Water emulsion wax films are affected 
also by atmospheric conditions particu

larly humidity. Consequently, they tend to be 
more slip resistant during the more humid summer 
months than during the winter when beating sys
tems are in operation and humidity levels are 
low. 

2. SAFETY PRECAUTIONS 

2.01 The following summarizes the 
which minimize the possibility of 

and fallng accidents on waxed floors. 

measures 
slipping 

(1) Keep the floors well waxed and maintain 
adequate coatings in traffic paths. Two 

coats of wax, full strength, should be applied 
following reconditioning cleaning, i.e., com
plete removal of previous coatings. 

(2) So far as practicable wiiform coatings 
should be maintained over the entire floor. 

Uneven coatings having different resistance to 
slipping may create a hazardous condition. 
The use of different types of coatings having 
different coefficients of friction should be 
avoided on the same floor. 

(3) Floors given applications of wax whether 
on a spot or over-all basis should be 

thoroughly dry before being opened to traffic. 
For maximum safety several hours drying time 
is preferable but in no case should the floor 
be opened to traffic with less than one-half 
hour drying time and in such cases the floor 
should be buffed before traffic is permitted. 

{ 4) Polishing the wax tends to increase the 
slip resistance of the coating. Periodic 

polishing keeps the wax alive and aids in 
maintaining maximum resistance to slipping. 

(5) Since waxed floors are slippery when wet, 
floor mats should be placed at entrances 

during wet weather to avoid the liability of 
slipping on wet areas. The mats should be of a 
type and size to provide adequate foot wiping 
to dry the soles of footwear. 

(6) Block off floor areas that are being 
cleaned or waxed so that persons can not 

inadvertently walk on them. Place caution signs 
where they may be readily seen and leave them 
in place until the floor is thoroughly dry. 

(7) Keep floors clean and dry. 

Page 2 

3. TOOLS AND llATERIALS 

3.01 For specific details regarding the tools, 
materials and procedures to be used in 

cleaning any particular kind of flooring pre
paratory to rewaxing, refer to the following 
practices: 

Section H51.101 - Table of Building Cleaning 
Procedures and Materials 

Section H51.107 - Floor Mopping and 
Scrubbing 

Section H51.109 - Cleaning and Protecting 
Resilient Floor Coverings 

3.02 For wax application: 

Pail and mop wringer 
Mop - 16 oz. dampened 
L~quid Floor Wax or Floor Wax W-8 
Caution signs and barricades 

3. 03 For polishing: 

Two brush type electric floor polishing 
machines of appropriate size, i.e., large 21 
in., medium 17 in. or small 11 in. 

4. PREPARING THE FLOOR 

4.01 Preparatory to over-all waxing, the en-
tire floor is thoroughly cleaned by wet 

mopping as described in ·section H51.107, Floor 
Mopping and Scrubbing. Wet mopping provides a 
uniformly clean surface and removes residual 
coatings from previous waxings. Attention should 
be given to the latter particularly near surbases 
and in other areas which are not walked on. 
The same cleaning procedure is followed for 
touch-up or spot waxing operations. Spot wax
ing is done where specific areas have become 
dirty or where the wax coating has worn thin. 
These include such areas as passageways, desk 
wells, entrances, paths of heavy traffic and 
in front of counters, powder bars, etc. 

4.02 When cleaning or waxing the floor in 
quarters that are occupied at the time, 

signs bearing such wording as •CAUTION, FLOOR 
BEING WAXED" must be placed conspicuously to 
warn the occupants against the hazard of slip
ping on the floor while it is wet. Also, the 
area being worked on shall be blocked off or 
barricaded so that occupants can not walk on 
the floor during treatment. The barricades and 
caution signs should be left in place until the 
floor is thoroughly dry, or if only minimum 
drying time is permitted, until the floor has 
been polished. 

t 
I 
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5. APPLYING THE WAX 

5.01 Where practical, begin applying wax at the 
point farthest from the exit, and work 

toward the exit. 

5.02 Apply the wax full strength, i.e., as re-
ceived, with a thoroughly clean mop which 

has just previously been immersed in clean water, 
preferably warm. and wrung as dry as possible 
with a mop wringer. 

5.03 Pour the wax from the container into a 
pail equipped with a wringer. Fill the 

pail about 1/3 full unless a smaller quantity 
is enough for the job at hand. Dip the damp
ened mop into the wax and then wring it suff i
ciently so it will not drip. Apply the wax to 
the floor using side. to side strokes. However, 
draw the mop parallel to walls, rows of filing 
cabinets, equipment frames or any other straight 
runs to prevent the splashing that may occur 
when ending side to side strokes at such points. 
Overlap each stroke sufficiently to avoid skip
ping any areas. Apply the wax evenly and thinly 
and do not go back over waxed sect ions while 
the wax is drying as this causes the partially 
dried wax to become tacky producing a drag on 
the mop and to dry dull and streaky. 

5.04 Two applications are required following a 
cleaning operation that has removed the 

previous wax coatings. A third coat may be re
quired for older and more porous floorings. 
While coverage will vary somewhat with the per
son applying the wax and the porosity of the 
floor normal coverage is about 1500 square feet 
per gallon of wax for a two coat application. 
The wax coatings normally dry in about one-half 
hour. Subsequent coats should not be applied 
until the previous coating is dry (approximately 
one-half hour) to avoid redissolving the under
coats. 

5.05 Any wax remaining in the pail should not 
be poured back into the container of fresh 

wax. If' a substantial amount is left over it 
should be placed in a separate can for reuse at 
the next waxing. Wax containers should be kept 
well closed to prevent thickening of the wax. 

SECTION 851.108 

Any wax that has thickened to the point where 
uniformly even applications can not be made, 
should be discarded. If the date on the can 
shows that the thickened wax is less than one 
year old it should be returned for credit. 

5.06 The finished job shouid not show streaks 
or mop strand marks, skipped areas or 

other evidence of uneven application. 

6. POLISHING 

6.01 Freshly waxed -floors that must be opened 
to traf'f ic with minimum drying time should 

be polished to assure thorough drying. Floors 
may be polished periodically thereafter in ac
cordance with local schedules. Polishing waxed 
floors improves appearance and increases slip 
resistance. It tends to make the f'loor less 
susceptible to the accumulation of casual dirt 
thereby def erring cleaning frequencies. 

6.02 Polishing is done with the two-brush type 
electric machine of' appropriate size which 

is pushed over the floor at a moderate, but not 
slow, walking pace. The handle of' the large 
size machine should be adjusted so ~hat the full 
weight of the machine shall rest upon the brushes. 

7. CARE OF TOOLS 

7. 01 Clean the pail and mop wringer and put 
them away in their proper places. 

7.02 Clean the waxing mop within a few minutes 
after use, i.e., before the wax has set. 

This is done by immersing the mop in clear 
water, preferably warm, for a few minutes fol
lowed by two or three rinsings. Hang the mop 
(strands down) in a clean place where it can 
readily dry. 

7.03 Wipe off' the electric floor polishing 
machine following use, with a dampened 

cellulose sponge. 

7. 04 After the waxed floor is thoroughly dry 
restore the caution signs to their proper 

storage places. 

Page 3 
3 Pages 

TCI Library  www.telephonecollectors.info TCI Library  www.telephonecollectors.info 



TCI Library  www.telephonecollectors.info TCI Library  www.telephonecollectors.info 



BELL SYSTEll PRACTICES 
Buildings 
Operation and Maintenance 

SECXIOll 851.107 
Issue 4, August, 1955 

ATl:TCo Standard 

FLOOR MOPPillG AND SCRUBBillG 

CONTEllTS PAGE 

l. GllllRAL l 

2. SAHTY PRJ:CAUTIONS ........................ . l 

DAllP llOPPillG PROCEDURE ................... . 2 

WIT MOPPING PROCEDURE .................... . 2 

5. SCRUBBING PROCEDURE ...................... . 3 

6. SPOT CLEANING ............................. . 4 

7. CARI OP IQUIPllEllT ......................... . 4 

a. CAUTION SIGNS ............................. . 4 

l. GINIRAL 

1.01 rhis section describes the procedures for 
damp mopping, wet mopping and scrubbing 

or floors. Damp mopping is a once-over clean
in& operation using plain water; wet mopping 
and scrubbing are the more thorouglt procedures 
employing cleaning agents. 

1.02 This section is generally revised to sim
plity the text and to include the latest 

techniques. 

1.03 Damp mopping is used principally tor day-
to-day cleaning of marble, tile and ter

razzo floors in lobbies, halls and washrooms 
and during wet weather for .removing tracked in 
dirt and water. It is also used for resilient 
floor coverings in cafeterias, lounges and other 
quarters for removing spillages and tracked in 
dirt. 

l. 04 Wet mopping is employed where the damp 
method is inadequate. It is used at in

tervals for cleaning all hard floorings such as 
marble, terrazzo, tile, etc; also for the peri
odic washing of the resilient floor coverings -
asphalt tile, linolewn, rubber and vinyl, in 
preparation tor spot or over-all rewaxing or 
application of anti-slip floor finish. 

1.05 There are two classifications or scrubbing 
as follows: 

(a) Spot scrubbing which supplements mopping 
in areas such as traffic paths and under 

desk wells where the dirt cannot be satisfac
torily removed by mopping. 

( b) Over-all scrubbing which is employed to 
recondition entire floors that cannot be 

otherwise restored to a satisfactorily clean 
appearance. Over-all scrubbing is usually 
done- at infrequent intervals and only when 
wet mopping is inadequate tor a complete re
conditioning job. Over-all scrubbing is re
quired when a tloor is cut over from wax main
tenance to anti-slip floor finish or vice versa. 

1. 06 Reference should be made to one of the 
following Bell System Practices to deter

mine the proper cleaning materials and protective 
finishes. Also to determine whether there are 
.any variations from usual procedures that should 
be followed in wet mopping or scrubbing any type 
of floor. 

SECTION 851.101 - TABLE OF BUILDING CLEANING 
PROCEDURES AND MATERIALS 

SECTION H51.l02 - APPLICATION OF ANTI-SLIP 
FLOOR J.l'INIS8 

SECTION 851.106 - FLOOR WAXING 

SECTION H5l. l09 - CLBAllING AND PROTECTillG 
RESILIENT FLOOR COVERINGS 

SECTION H5l.ll0 - CLEANING HARD FLOORS 

2. SAFETY PRECAUTIONS 

(a) Precautions shall be taken against possi-
ble slipping and falling on the floor be

ing mopped or scrubbed. Signs on easels or 
standards -reading •caution Floor Being Cleaned• 
and enclosing or blocking off of the area are 
important safety measures. 

(b) The mops used should always be wrung in a 
mop wringer and never by hand as pins or 

other sharp objects may cause injury. 

( c) Mop handles should be controlled so that 
they will not strike furniture, walls or 

equipment. When immersing the mop and when 
wringing, the handle is held at an angle rather 
than vertically, to avoid striking lighting 
fixtures, low ceilings or other objects. 

(d) Workers should walk carefully on wet floors 
and particularly when removing floor waxes 

and anti-slip floor finish coatings. 
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SECTION H51.107 

3. DAJIP llOPPING PROCEDURE 

3.01 Tools and Supplies: Pail and mop wringer, 
small mopping unit or mopping tank as appro

priate for the area to be cleaned 
llop, 16, 24 or 32 oz. size 
Water, preferably warm 

3.02 It is generally not necessary to clear 
the area to be damp mopped of furniture, 

equipment, etc. The area should, however, be 
blocked ott to traffic in accordance with Para
graph 2(a). The area is not reopened to traffic 
until the work is finished and the floor is 
completely dry. Floors are first swept, if 
necessary, to remove visible litter. 

3.03 Damp mopping consists of going over the 
floor with a mop dampened as follows: A 

clean mop is immersed in clean water, then wrung 
as dry as possible with a mop wringer. 

3.04 The mop is moved over the floor in unob-
structed areas by side-to-side strokes 

reaching as far as convenient without stretch
ing, or striking walls or furnishings. Random 
strokes or forward and backward strokes are 
used for getting about and underneath furniture 
and equipment. The mop is drawn along parallel 
to surbases, closed base lockers and rows of 
filing cabinets to avoid smearing them. Spill
ages and other resistant soil should be rubbed 
with heel of mop. 

3.05 The mop is turned over every four or five 
strokes to present fresh portions to the 

floor. The mop is rinsed frequently and wrung 
dry. The water is changed often enough to main
tain a clean mop. 

3.06 When the damp mopping operation is prop
erly done there should be no streaking or 

residue left by the mop. 

4. WET llOPPING PROCEDURE 

4.01 Tools and Supplies: Pails and mop wring
ers, mopping units or mopping tanks as ap

propriate for the area to be cleaned as follows~ 

Container for cleaning solution 
Container for rinse water 
Container for waste water 

Mop for applying and picking up of cleaning 
solution 

Mop for rinse water 
Floor polishing machine (small, medium or 
large size two brush type-) equipped with 
scrubbing brush'es, or deck scrub brushes 
for small areas 
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Cleaning material - See approprl.ate Bell 
System Practices Section as mentioned in 
Paragraph 1. 06 

Putty knife 
Cellulose sponge for wiping spatterings 
from surbases, furniture legs, etc. 

Water, preferably warm 
Caution signs 

4.02 The same procedures are followed for spot 
and for over-all mopping. 

4.03 The area should be cleared in so far as 
practicable by moving aside furniture and 

equipment. Chairs, waste baskets and other 
equipment should not be placed on desks or ta
bles. The area should be blocked off as out
lined in Paragraph 2{a) and is not reopened to 
traffic until the work is finished, the floor 
is dry, and the furniture is returned to its 
proper place. 

4.04 The floors are first swept, if necessary, 
to remove visible litter and loose soil. 

Gum, tar or other adhesive substances are re
moved before mopping by means of a putty knife. 

4.05 When mopping resilient type floor cover-
ings, areas of approximately 200 sq. tt. 

(per man) should be done completely at one time. 
i.e., mopped and rinsed before moving to the 
next area. Work progress should be such that 
cleaning solutions will not dry before being 
picked up and rinsed. 

4.06 The amount of cleaning solution and rinse 
water applied to the floor should be kept 

to a minimum. This is especially important in 
the vicinity of electrical and telephone instal
lations such as floor outlets, plug receptacles 
and floor metal or rubber mouldings. · Careful 
forward and backward strokes are used when mop
ping in their vicinity, instead of the customary 
side-to-side strokes. 

4.07 Care is taken to avoid splashing walls, 
furniture and equipment. If splashing 

occurs it should be wiped off immediately with 
a clean damp cellulose sponge. 

4.08 The wet mopping procedure is comprised of 
the following steps: 

(a) Preparation 

For large areas: use a three-compartment 
mopping tank, or if not available, two two-com
partment tanks. The wringer compartment is 
left empty to receive the wash and rinse water 
picked up from the floor. Fill the other two 
compartments with water to the appropriate 
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level and add the proper kind and amount of 
cleaning material in one of the filled com
partments, leaving the other for rinsing. 
Where only one two-compartment tank is avail
able a pail should be used for the wash water. 
The cleaning material should be completely dis
solved in the wash water by stirring. Two 
mops are used, one for applying and picking 
up the washing solution and the other for rins
ing. 

For small areas: use a two-pail mopping 
outfit and one additional pail or three sepa
rate pails. Pail equipped with wringer is 
left empty to receive wash and rinse water 
picked up from the floor. Fill second pail 
with water and add proper kind and amount of 
cleaning material. A piece of Cardboard is 
placed widerneath the pail containing the 
cleaning solution to avoid leaving a ring on 
the floor. Fill the third pail with clean 
water for rinsing. Two mops are used as 
above unless the total area treated is very 
smali, i.e., less than 200 sq. ft. or for spot 
cleaning where one will suffice. 

(b) Application of the Cleaning Solution to 
the Floor 

Immerse the mop in the cleaning solution 
and to avoid splashing hold it a few seconds 
above the container to allow the excess liquid 
to drain off. Spread the solution over the 
area to be cleaned using side-to-side strokes 
in open spaces. Stop about four to six inches 
short of baseboards, furnishings or equipment. 
Turn the mop over every four or five strokes 
to facilitate the distribution of the cleaning 
solution. Random or forward and backward 
strokes are used around and under furniture. 
The mop is drawn along parallel to surbases, 
closed base lockers and rows of filing cabinets. 

(c) Cleaning the Floor 

In the case of removal of floor waxes or 
Anti-Slip Floor Finish the cleaning solution 
is allowed to remain in contact with the floor 
for about three minutes to permit the cleaner 
to soften and emulsify the residual film. In 
the case of hard floors no waiting period is 
required after application of the cleaning 
solution. The floor is cleaned with side-to
side strokes or by short scrubbing strokes 
with a downward pressure on the heel of the 
mop to remove heavily imbedded dirt. Scour
ing powder sprinkled sparingly to the heavily 
soiled portions of the wet floor may be re
quired where imbedded dirt cannot otherwise 
be removed. Where it appears that th& above 
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procedure will not adequately clean the floor, 
a deck scrub brush or an electric floor ma
chine of appropriate size may be used on heav
ily soiled portions as described in Para
graph 4.0l(b). Small, hard to reach areas 
where the mop can not be directed by its han
dle are done by stooping and directing it by 
hand. 

(d) Pickup 

The mop used for applying the washing so
lution is placed in the wringer and wrung as 
dry as possible. It is shaken out to free 
the strands. It is then passed over the floor 
doing approximately 50 square feet for each 
wringing of the mop. Side-to-side and back
ward and forward strokes, are used turning 
the mop over from every four to five strokes 
until it 1~ saturated. The mop is again wrung 
dry and the operation repeated until the clean
ing solution is removed from all portions of the 
floor. 

(e) Rinsing 

Clean rinse water is applied to the floor 
with a clean mop using the same procedure as 
described for the application of the cleaning 
solution in Paragraph 4.08 (b} and picked up in 
the manner as described in Paragraph 4.08 (d). 
Rinsing is an important operation to insure 
removal of cleaning agedts from the floor. 
especially for resilient floors whi.ch are to 
receive wax or anti-slip floor finish. Resili
ent floors are rinsed a~ least twice. 

4.09 Upon completion of a room or area, the 
floor is inspected to see that it is free 

from streakiness, mop strands or cleaning ma
terial residues and is thoroughly clean. If the 
area is maintained with wax or Anti-Slip Floor 
Finish, application may be undertaken as soon as 
the floor is completely dry~ Finally when the 
floor is again ready for occupancy any furniture 
which has been moved should be restored to its 
proper place and caution signs removed. 

5. SCRUBBING PROCEDURE 

5.01 The same procedures are employed for 
scrubbing as for wet mopping except that 

an electric floor ·machine or deck scrub brush 
is used for removing the soil instead of a mop. 
Accordingly, the preparation~ application of 
cleaning materials, pickup and rinse operations 
are used as described in Paragraphs 4.08(a), 
(b), (d) and (e). When the work is completed 
the floor is inspected, -and restored to service 
as described in Paragraph 4.09. 
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5.02 Scrubbing tho Floor 

!he floor machine or deck scrub brush is 
applied to tho tloer beginnin& with the 

area which was wet down first. Th• tloor machine 
is aeved !orward and backward tor a convenient 
distance. If the deck scrub brush is used it 
is a1v1d forward and backward in strokes two to 
thr11 t11t lona with downward pressure on the 
handle. Care should be taken to avoid striking 
turnitur1, tilin1 cabinets, equipment, etc. 
"'1on dooply iaboddod dirt or stains are en
countered which can net be removed with the 
cl1anta1 solutiea scourin& pewder may be sprin
kle• wory sparin&lY on thoso specific points. 

6. IPOt c1,1e111q 

6.01 Spot cloanin& is dono in tho saao aanner 
&I over-all aoppin& or scrubbing except 

that it is oentined to liaited soiled areas. 
Th• ••1•• ot the spot cleaned areas are rubbed 
with the wrun1 aop to •iniaize a patched effect. 
Wh•n a~ot cleaninc, care should be exercised to 
&Tt14 •pillin1 cleanin1 or rinse water on ad
jatent ar•a1. Th• wet ... deck scrub brush or 
scJ"ll,~in1 .. ehine Druahas, it used, are not per
•itte4 t• rest en the tlo•r in tither clean areas 
er JMr\iens s\ill \o be done. When a pail is 
us•• ter th• ol.anina solutien a piece or card
bear4 is •laaed under it t• avoid leavin& a ring 
•n \llo floor. 

1.02 th• seiled areas are cleaned by short 
1cnJ.9Dinc strokes with a downward pressure 

Pa10 ' 
• Pa1os 

on the heel or the mop. deck scrub bJ"Ush or 
electric floor machine. Scouring powder sprin
kled ~paringly to heavily soiled areas may be 
required where the imbedd•d dirt cannot other
wise be removed. Where the heavily so.iled areas 
are numerous a small or medium size electric 
floor polishing machine equipped with scrub 
brushes may be used. 

7. CARE OF EQ.UIPJIEllT 

7. 01 All mops, pails, scrub brushes, either 
hand or machine type. tloor machines, 

tanks and wringers should be cleaned thoroU&hly 
following use and returned to the place ot stor
age. Hang the mops (strands down) in a clean. 
well-ventilated place where they can readily 
dry. Any irregular strands should be tri-ed 
off and it necessary the strands combed with a 
piece of pointed wood or mop comb. 

_7. 02 Mops which have lost one-third or more ot 
their original strands should be replaced. 

Scrub brushes should be replaced when the bris
tles are worn one-third to one-halt ot their 
original length. 

8. CAUTION SIGRS 

8.01 Exhibit •A• illustrates a caution si1n 
which is used _when moppin1 and scrubbing 

on either an over~all or spot basis. Th• sign 
is easy to carry and to sot up. It !olds !lat 
for convenient stor•&•· 
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BELL SYSTEM PRACTICES 
Buildings 
Operation and Maintenance 

SECTION H51.108 
Issue 2, Februaey, 1951 

AT&TCo Standard 

FIDOR SCRUBBING 

1. GENERAL 

1.01 This section describes tbe procedures 
for scrubbing various kinds of floors 

such as concrete, marble, terrazzo, tile and 
travertine, and floor coverings such as as
pbalt, linoleum and rubber. 

1.02 It is reissued and general]¥ revised to 
include additional details regarding ma

chine and manual scrubbing operations and tools. 

l.OJ Scrubbing is usually done at infrequent 
intervals and only when wet mopping is 

inadequate for the job at hand. 

1.04 There are two classifications of scrub
bing as follows: 

(a) Spot scrubbing which supplements mop-
ping in areas such as traffic paths 

and under desk wells where the dirt can 
not be satisfactorily removed by mopping. 

(b) Over-all scrubbing which is employed 
to recondition entire floors that can 

not be otherwise satisfactorily restored 
to a satisfactorily clean appearance-

1.05 Precautions shall be taken before start-
ing the scrubbing operation to prevent 

any persons from crossing the floor area that 
is being cleaned. Signs on easels reading 
"Caution Floor Being Cleaned" and blocking off 
of the area are important safety measures. 
The area is not reopened to traffic until the 
work is finished, the floor is dey and the 
f'urniture restored to its proper place. 

l.o6 Prior to scrubbing any type of floor, 
reference should be made to one of the 

following Bell System Practices to determine 
whether there are any special precautions to 
be taken or any variations from usual proce
dures tbat should be observed: 

Section H51.109 - Maintenahce of Linoleum 
11 H51.110 - Maintenance of Marble, 

" 

" 

Terrazzo, Travertine, 
Hard Composition and 
Hard Tile Floors 

151.lll - Maintenance of Rubber 
Floors 

H51.ll2 - Maintenance of Asphalt 
.composition Floors 

1.07 Any mops used must be wrung in a mop 
wringer and never by hand as pieces of 

glass, pins or other sbarp objects may cause 
injury. 

2. TOOLS AND SUPPLIES 

2.01 The following items are required: 

J. 

Pails and mop wringers, small mopping uni ts 
or mopping tanks as appropriate for the 
area to be cleaned 

Electric floor machine, small or large 
size equipped with scrubbing brushes; or 
deck scrub brush as appropriate for the 
area to be cleaned 

Mops 

Floor squeegee, for large areas 

Pickup pan, for large areas 

Putty knife 

Water, preferably warm 

Cleaning material - See B.S.P. Section 
H51.101 !!ui;Lding Cleaning (Materials and 
Procedures) 

PROCEDURE 

J.01 The same procedure is followed for spot 
and for over-all scrubbing. 

J.02 The area to be cleaned should be cleared 
in so far as practicable by moving aside 

furniture and equipment. Chairs, wastebaskets 
and other equipment should not be placed on 
desks or tables. The area should be blocked 
off as outlined in Paragraph 1.05. 

J.OJ The section of the floor to be scrubbed 
is first given a dry sweeping to remove 

loose dirt and debris. Gwn, tar or other ad
hesive substances are removed with a putty 

Copyright, 1951, by American Telephone and Telegraph Company 
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knife. If necessary, a solvent such as tri
chlorethylene may be applied in small amounts 
to a wiping cloth and used to supplement the 
putty knife. Trichloreteylene should not be 
applied to asphalt tile floors. 

3,04 The proper cleaning material to be used 
is determined by reference to B.S.P. 

HSl.101 Building Cleaning Schedule (Materials 
and Procedures) or to the Practices listed in 
Paragraph l.06 pertaining to the various types 
of floors. The cleaning material should be 
completely dissolved in the wash water. De
tergent solutions clean most effectively when 
allowed to remain-in contact with the soiled 
floor for several minutes before beginning the 
scrubbing operation. 

3,05 Areas of 200 to 300 square feet should 
be done completely at one time, i.e., 

scrubbed and rinsed before moving to the next 
section. Areas of this size pennit the clean
ing solution to remain in contact with the 
floor for a sufficient time to aid in clean
ing. The area treated should not be so large 
that the wash water dries before the floor can 
be scrubbed and rinsed, 

J.06 The amolUlt of cleaning solution and rinse 
water applied to the floor should be 

kept at a minimum, This is especially impor
tant in the vicinity of electrical or tele
phone installations such as floor outlets, 
plug receptacles and metal mouldings. Careful 
forward and backward strokes are used in mop
ping in their immediate vicinity, instead of 
the customary side to side strokes. Care is 
also taken to prevent splashing walls, furni
ture and equipment and if splashing inadver
tently occurs it should be wiped off immedi
ately, Mop handles and scrubbing machines 
should be controlled so that they will not mar 
fUmiture, walls or other equipment. When im
mersing the mop in wash or rinse water and 
when rinsing, the handle should be held at an 
angle rather than vertically to avoid striking 
lighting fixtures, low ceilings or other objects. 

3,07 The scrubbing procedure is as follows: 

(a) Preparation. 

For large areas: Use two mopping tanks. 
Leave the wringer compartment in each emp
ty to receive the water picked up from the 
floor. Fill the second compartment in 
each with warm water to the appropriate 
level. Place the proper kind and amount 
of cleaning material in one of the filled 
compartments. Two· mops are used, one for 
applying the washing solution and the oth
er for rinsing. 

Page 2 

For moderate size areas: Use a mop
ping tank. Leave the wring.er compartment 
empty. Fill the other compartment with 
warm water and add the proper kind and 
amount of cleaning material, Fill a sec
ond container, e.g., a pail with warm wa
ter for rinsing. Use two mops, one for 
the washing solution and the other for 
rinsing. 

For small areas: Use a two-pail mopping 
outfit, or two separate pails. Leave pail 
equipped with wringer empty. Fill second 
pail with warm wa t.er 8.nd add proper kind 
and amount of cleaning material, Fill a 
third pail with warm water for rinsing. 
Two mops are used as above unless the area 
treated is very small, 

(b) Application of the cleaning solution 
to the floor. 

Immerse the mop in the washing solu
tion and hold it a few seconds above the 
container or wring it lightly to remove 
excess liquid. Spread the solution over 
the area to be treated (up to 200 to 300 
square feet) using side to side strokes in 
open areas, being care.ful not to strike 
walls or fUrnishings. Random or forward 
and backward strokes are used arowid and 
under fUmi ture, The mop is drawn along 
parallel to surbases, closed base lockers 
and rows of filing cabinets to avoid strik
ing them. The mop is turned over from 
time to time to facilitate distributing 
the solution. 

(c) Scrubbing, 

When the floor has been wet with the 
cleaning solution, and a few minutes al
lowed for the solution to loosen the dirt, 
the deck scrub brush or machine is ap
plied, In the case of the deck scrub brush 
it is stroked forward and backward in 
strokes about two to three feet long and 
with downward pressure on the handle. 
Shorter strokes with nlore pressure are 
used for hard to remove dirt. The small 
size (two brush) electric floor machine 
also is stroked slowly forward and back
ward preferably with slight downward 
pressure. The large size electric ma
chine is moved forward and backward but 
because of its weight no downward pressure 
is required. In all cases, the brush 
or machine is directed so that the clean
ing solution is moved progressively in 
the direction in which the scrubbing is 
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being done. When doing relatively large 
areas (400 square feet or more) a floor 
squeegee may be used to advantage in mov
ing the wash water in the path of travel. 
Where the dirt can not be satisfactorily 
removed with the cleaning solution, scour
ing powder may be sprinkled very sparingly 
and only to the specific points required. 

(d) Pick up. 

The mop used to apply the wasning so
lution is placed in the wringer and wrung 
as dry as possible. It is then passed 
over the floor in side to side strokes or 
otherwise witil saturated. Turning it 
aver .from time to time aids the pick up. 
The mop is again wrung dry and the opera
tions repeated until the cleaning solution 
is removed from the floor. When the quan
tity of solution is considerable, a squee
gee may be used to concentrate it at a 
convenient point for picking up with the 
mop or with a pickup pan. The water col
lected by the pickup pan is placed in the 
mop tank compartment reserved for waste 
water. 

(e) Rinsing. 

Clean rinse water is applied to the 
floor with a clean mop as described in 
Paragraph (b) and oicked up by the same 
mop in the manner described in Paragraph 
(d). Rinsing is an important operation to 
insure removal of cleaning agents from the 
floor. If necessary, the floor is rinsed 
a second time. In the case of spot scrub
bing, the edges of' the cleaned area are 
rubbed with the wrung mop to minimize the 
contrast with the adjacent area. 

3 .08 When applying the cleaning solution and 
when rinsing, the mop strokes should 

stop about four to six inches short of base-

SECTION H51. l08 

boards, furnishings or equipment. These un
done areas are gone over when the mop has lost 
most of its charge of water or after being 
partially wrung out. Small inaccessible areas 
where the mop can not be guided by the handle 
are cared for by directing the mop by hand. 
When spot cleaning, care should be exercised 
not to spill cleaning or rinse water on adja
cent areas. Also, the deck scrub brush and 
the machine brushes which are wet with clean
ing solution should not be allowed to rest on 
portions of the floor that are not to be cleaned. 

3.09 Upon completion of a room or area, the 
floor is inspected to see that it is 

free from streakiness, mop strands or clean:ing 
residues and is thoroughly clean. If the area 
is maintained with wax or other floor dress
ing, application may be undertaken as soon as 
the floor is dry. Finally, when the floor is 
again ready for occupancy, any furniture which 
has been moved should be restored to its prop
er place and caution signs removed. 

4, CARE OF EQUIPMENT 

4.01 All mops, pails, scrub brushes, either 
hand or machine type, tanks and wringers 

should be cleaned thoroughly following use and 
returned to the place of storage. The mops 
are hung with the strands hanging downward 
free from contact with walls and other objects 
so that air can circulate freely about them. 
ll:ny irregular strands should be trimmed off 
and if necessary the strands combed with a 
piece of pointed wood or mop comb. 

4.02 Mops which have lost one-third or more 
of their original strands should be re

placed. Scrub brushes should be replaced when 
the bristles are worn one-third to one-half of 
their origirlal length. 
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BELL SYSTEM PRACTICES 
Buildings 
Operation and Maintenance 

SECTION 1151.109 
Issue 4, August, 1955 

ATl:TCo Standard 

CLEARING AND PROTECTING RESILIENT 
FLOOR COVERINGS 
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1. GENERAL 

1.01 This section describes the procedures to 
be followed for cleaning resilient type 

floor coverings and for applying protective 
coatings to preserve them against •ear and soil 
penetration. The resilient floor coverings in
cluded are the following: 

Asphalt Tile 

Linoleum - Sheet and Tile 

Rubber - Sheet and Tile 

Vinyl Asbestos Tile 

Miscellaneous - Vinyl, Cork, Wood 

1.02 This section is reissued and generally 
revised to include vinyl asbestos tile, 

vinyl, cork and wood floorings. Also, to include 
the use of a Liquid Floor Cleaner and Floor Wax 
W-8 containing •Ludox• a colloidal silica which 
contributes slip resistant properties to the wax. 

1.03 The resilient floor coverings listed in 
Paragraph 1.01 are used in telephone 

buildings for the following purposes: 

{a) To provide durable, resilient, and safe 
walking surfaces. 

(b) To provide floor surfaces that are smooth 
and easy to maintain. 

le) To iinprove the appearance ot the space. 
Marbleized designs in contrasting color 

combinations afford the best appearanco. 

They obscure soiling and scuffing and give 
good light reflection values for better see
ing. It is desirable fro'8 a maintenance 
standpoint to avoid solid colors, very light 
and very dark colors, as each readily shows 
soil. 

2. LIMITATIONS OF RESILIENT FLOOR COVERINGS 

2.01 The several types of resilient floor cov-
erings listed 11111 provide long service 

if they are properly maintained, and their 
limitations are recognized. Damage to such 
floorings results from the ~se of improper 
cleaning materials. improper cleaning methods 
and mechanical injury. It iS · important that 
only the recommended cleaning ~aterials be used 
and in the stated quantities. 

2.02 To provide maximum service life, enhance 
appearance and reduce maintenance effort, 

the surfaces of resilient floors are treated 
with floor waxes or Anti-Slip Floor Dressing. 
These coatings take the wear resulting from 
traffic and minimize dirt penetration into the 
material. It is essential that such protective 
coatings ~e easily renewed on a spot and over
all basis. The Bell System water emulsion waxes 
meet this requirement as does also the Bell Sys
tem Anti-Slip Floor Finish. When applying such 
coatings care should be exercised to avoid 
build-up in areas not subject to traffic. 

2.03 Resilient floor coverings are given a sur-
face treatment ot wax by the manufacturer 

tor protection during storage, handling and in
stallation. This factory tinish must be removed 
prior to the application ot the recommended 
Anti-Sltp Floor Finish to insure satisfactory 
application and maximum slip resistance. 

2.04 The primary cause of mechanical injury 
to the surface of resilient floorings is 

improper furniture footings and bases. To pre
vent such injury, chairs should have casters, 
with soft wheel treads, desk legs adequate 
flat undersurfaces or protective rubber cups. 
•Domes of Silence• should be removed from chairs, 
desks, settees, etc, in favor of approved foot
ings •. Lockers should be placed on boards with 
the bases enclosed or fitted with adequate shoes. 
Such items as tile cabinets and bookcases which 
rest directly on the floor should have asphalt 
floor runners or other suitable nonstaining 
water resistant protective material placed be
tween the base and the floor surface. This pre-
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vents rust stains duo to water penetration which 
may occur in the course of cleaning. Rust stains 
can not be removed without damage to the surface. 
Heavy objects such as furniture~ cable reels and 
telephone equipment should be moved across re
silient floors only on dollies having wheels 
with wide rubber tired treads. Heavy material 
or equipment is stored on resilient floors only 
after the floor has been protected with boards 
or plywood. During construction work, areas 
exposed to heavy traffic and severe dirt condi
tions, solder drippings or other mechanical in
jury incident to carrying out the work~ should 
be protec-ted with asphalt fle>or runners or other 
protective material. 

2.05 At focal points of traffic such as at 
doorways in front of switchboards, etc, 

where considerable soiling occurs and relatively 
frequent spot cleaning and waxing are required, 
consideration should be given on new installa
tions to providing a contrasting color at these 
locations. The area where the contrasting color 
is installed provides a cutoff tor spot clean
ing and waxing. 

3. ASPHALT TILE 

3.01 Asphalt tile is made of' asbestos f.iber, 
clay fillers, color pigments and asphaltic 

or resinous binders. It is manufactured in two 
basic types - regular and greaseproof. The lat
ter employs resinous binders only. The tiles 
are furnished in four color grades ranging from 
plain dark to light marbleized colors. Each 
color grade carries a price differential, with 
the lighter and more striking colors the more 
expensive. 

3.02 Asphalt tile is tho lowest cost resilient 
flooring. It is also the least durable, 

and therefore should be protected against wear 
with wax or Anti-Slip Floor Finish. The regular 
grad& is dissolved by oils and greases, but the 
greaseproof grade resists damage from these 
sources. Asphalt tile is especially suitable 
for floors laid on or below grade where moisture 
penetration may occur. It is resistant to mois
ture and accompanying alkaline conditions com
monly encountered in concrete floors. 

3.03 Day-to-day cleaning of asphalt tile con
sists of dustless sweeping as covered by: 

SECTION H51.104.l - SWEEPING, DUSTLESS, 
DAllP CLOTH METHOD, OR 

SECTION H51.104.2 - SWEEPING, DUSTLESS, 
TREATED CLOTH METHOD 

Periodic cleaning on either a spot or over-all 
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basis involves wet mopping and scrubbing as 
coyered by: 

SECTION H51.107 - FLOOR MOPPING AND 
SCRUBBING 

Where asphalt tile floors are maintained with 
wax, either Powdered Soap or Liquid Floor Cleaner 
is employ-ed as the cleaning agent. Po .. dered 
Soap is used in the ratio of one to two table
spoonfuls to ten quarts of warm water. The 
Powdered Soap may be fortified with one to two 
tablespo·onfuls of Pyrophosphate Cleaner when 
necessary, particularly in hard water areas, 
where soil conditions are severe, and for re
moving old or excessive wax coatings. When 
Powdered Soap and Pyrophosphate Cleaner are used 
in the same cleaning solution the pyrophosphate 
is added first and completely dissolved before 
adding the soap. Where the floors are main
tained with Anti-Slip Floor Finish, Liquid Floor 
Cleaner is used for routine cleaning in the 
ratio of one part cleaner to sixteen parts of 
warm water. 

3.04 In converting asphalt tile from wax mainte-
nance to Anti-Slip Floor Finish or vice 

versa, Liquid Floor Cleaner may be used in ratios 
up to one part cleaner to five parts of warm 
water to insure complete removal of all old wax. 
Also it may be necessary to use similar high 
concentrations of Liquid Floor Cleaner for re
moving coatings of Anti-Slip Floor Finish which 
have not been renewed for a long period and 
have become hard to remove. Liquid Floor Cleaner 
in normal - concentration also is effective for 
removing old wax coatings. All cleaning agents 
are more effective in warm water. Where warm 
water is not available, the Liquid Floor Cleaner 
is preferable to the powdered materials. Scour
ing powder may -be applied sparingly on tena
ciously soiled spots for either type of mainte
nance. Steel wool should not be used on asphalt 
tile floors. 

3.05 Asphalt tile is maintained with Liquid 
Floor Wax, Floor Wax W-8 or Anti-Slip 

Floor Finish as covered by: 

SECTION H51.106 - FLOOR WAXING, OR 

SECTION H51.102 - APPLICATION OF ANTI-SLIP 
FLOOR FINISH 

Asphalt tile when waxed has the least slip re
sistance of any of the resilient floorings be
cause of its hard composition. Accordingly, 
Anti-Slip Floor Finish is recommended for public 
business off ices, cafeterias, lobbies or other 
areas where moisture may be tracked onto the 
floor or where spillages may occur. As an al-
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ternate selection for oftice areas having heavy 
female traffic and for traffic quarters the 
special slip resistant Floor Wax W-8 containing 
•Ludox• provides good slip protection and some
what easier maintenance. Liquid Floor Wax is 
suitable for lightly or occasionally occupied 
floor areas such as switch rooms, CDO's, etc, 
as it affords maximum wear and ease of 
maintenance. 

3.06 No petroleum base liquid or paste wax 
should be used on asphalt tile· because 

it will dissolve the asphalt composition. Floor 
sweeping compounds containing oil should also 
be avoided. Varnish, lacquers or floor sealers 
containing organic solvents are harmful and 
should not be used. 

3.07 Asphalt tile requires maximum protection 
from mechanical damage because its ind~n

tation resistance does not exceed 25 pounds per 
square inch of sustained load and the surface 
does not recover from indentations. This is in 
contrast to the recovery from indentations char
acteris~ic of the other types of resilient floor
ings. All furniture footings and bases should 
be examined for smooth wider surfaces and ade
quate floor area contact to avoid indentations. 
Only casters with soft rubber treads should be 
used on asphalt tile floors. It is essential 
to protect the regular grade from oil and grease 
drippings from installed machinery. 

4. LINOLEUM 

4.01 Linoleum is basically a mixture of wood 
flour or finely ground cork, oxidized 

linse~d oil, color pigments, mineral fillers 
and resinous binders bonded to burlap or felt. 
Burlap backed linoleum is greatly preferred to 
the felt backed variety because of the ease of 
removal and reuse and its greater resistance 
to indentation. Marbleized patterns while 
slightly higher in price have replaced solid 
colors as the small differential is compensated 
for by lower upkeep expense. 

4.02 Linoleum in the •heavy• or 1/8-inch grade, 
is the most extensively used of the re

silient floor. coverings and is found in such 
areas as offices, operating rooms, switch rooms, 
corridors and lowiges. Linoleum is not suitable 
tor laying on floors that are in contact with 
the ground. Such floors are subject to moisture 
penetration which will cause linoleum to 
deteriorate. 

SECTIOR 851.109 

4.03 Day-to-day cleaning of linoleum consists 
of dustless sweeping as covered by: 

SECTION H5l.l04.l - SWEEPING, DUSTLESS, 
DAl!P CLOTH METHOD, OR 

SECTION H5l.l04.2 - SWEEPING, DUSTLESS, 
TREATED CLOTH METHOD 

Periodic cleaning on either a spot or over-all 
basis involves wet mopping and scrubbing as 
covered by: 

SECTION H5l.l07 - FLOOR MOfPING AND 
SCRUBBING 

Where linoleum floors are maintained with wax, 
either Powdered Soap or Liquid Floor Cleaner 
is employed as the cleaning agent. Powdered 
Soap is used in the ratio of' one to two table
spoonfuls to ten quarts of warm water. The 
Powdered Soap may be fortified with one to two 
tablespoonfuls of Pyrophosphate Cleaner when 
necessary, particularly in hard water areas, 
where soil conditions are severe, and for re
moving old or excessive wax coatings. The 
Pyrophosphate is dissolved in the water before 
adding the Powdered Soap. Where the floors are 
maintained with Anti-Slip Floor Finish, Liquid 
Floor Cleaner is used for routine cleaning in 
the ratio of one part cleaner to sixteen parts 
of warm water. 

4.04 In convet-ting linoleum from wax mainte-
nance to Anti-Slip Floor Finish or vice 

versa or to remove factory finish from new lino
leum, Liquid Floor Cleaner may be used in ratios 
up to one part cleaner to five parts of warm 
water to insure complete removal of all wax. 
Also~ it may be necessary to use similar high 
concentrations of Liquid Floor Cleaner for re
moving coatings of Anti-Slip Floor Finish which 
have not been renewed for a long period and 
have become hard to remove. Liquid Floor Cleaner 
in normal concentration also is effective for 
removing old wax coatings. All cleaning agents 
are more effective in warm water. Where warm 
water is not available, the liquid cleaner is 
preferable to the powdered materials. Scouring 
Powder may be applied sparingly on tenaciously 
soiled spots for either type of maintenance-• 
Steel wool should not be used on linoleum floors. 

4.05 Linoleum is maintained with Liquid Floor 
Wax, Floor Wax W-8 or Anti-Slip Floor 

Finish as covered by: 
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SECTION 851.106 - FLOOR WAXING, OR 

SECTION 851.102 - APPLICATION OF ANTI-SLIP 
FLOOR FINISH 

Linoleum •hen waxed provides greater slip re
sistance than asphalt tile due to its more re
silient composition. Liquid Floor Wax is suit
able for general application since it affords 
maximum wear and ease of maintenance. Where 
additional slip protection is desired, as in 
traffic quarters, the special slip resistant 
Floor Wax W-8 containing "Ludox" may be used. 
Anti-Slip Floor Finish is an alternate selection 
to Floor Wax W-8. Anti-Slip Floor Finish is 
recommended particularly for public business 
offices, cafeterias, lobbies and other areas 
where moisture may be tracked onto the floor or 
where spillages maY occur. 

4. 06 Floor sweeping compounds containing oil 
should not be used on linoleum floors as 

the oil residues may create a slipping hazard. 
Varnish, lacquers or floor sealers containing 
organic solvents are harmful and their use should 
be avoided. 

4.07 Linoleum will withstand static pressures 
up to 70 pounds per square inch before 

permanent indentation occurs. All furniture 
footings and bases should be examined for smooth 
undersurfaces and adequate floor area contact 
to avoid permanent indentati·ons. Only casters 
with soft rubber treads should be used on lino
leum floors. 

5. RUBBER 

5. 01 Rubber floor covering is made from syn-
thetic and natural 'rubber or combinations 

thereof, fillers and color pigments. It is 
highly resistant to wear, is expensive, very 
decorative from the standpoint of colGr bril
liance and highly slip resistant. Rubber tile 
has a •plate• finish when manllfactured and pres
ervation of the plate is essential, for when 
it is worn through or damaged, maintenance be
comes quite difficult. 

5. 02 Rubber in sheet or the more usual tile 
form is provided where special conditions, 

decorative effects, maximum durability and slip 
resistance warrant a premium quality materiai .. 

5.03 Day-to-day cleaning of rubber flooring 
consists of dustless sweeping, as covered 

by: 

SECTION H51.104,l - SWEEPING, DUSTLESS, 
DAMP CLOTH METHOD, OR 

SECTION 851.104.2 - SWEEPING, DUSTLESS, 
TREATED CLOTH METHOD 
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Periodic cleaning on either a spot or over-all 
basis involves wot mopping and scrubbing, as 
covered by: 

SECTION H51.107 - FLOOR MOPPING AND SCRUBBING 

Where rubber tile floors are maintained with 
wax, either Powdered Soap or Liquid Floor Cleaner 
is employed as the cleaning agent. Powdered 
Soap is used in the ratio of one to two table
spoonfuls to ten quarts of: wa.rm water. 'the 
Powdered Soap may be fortified with one to two 
tablespoonfuls of Pyrophosphate Cleaner when 
necessary, particularly in hard water are·as, 
where soil conditions are severe, and for re
moving old or excessive wax coatings. the 
Pyrophosphate is dissolved in the water before 
the soap is added. Where the floors are main
tained with Anti-Slip Floor Finish. Liquid Floor 
Cleaner is used for routine cleaning, in the 
ratio of one part cleaner to sixteen parts of 
warm water. 

5.04 In converting rubber tile from wax mainte-
nance to Anti-Slip Floor P'1n1sh or vice 

versa, Liquid Floor Cl.eaner may be used in 
ratios up to one part cleaner to five parts of 
warm water to insure complete removal of all 
wax. Also, it may be necessary to use similar 
high concentrations of Liquid Floor Cleaner for 
removing coatings of Anti-Slip Floor Finish 
which have not been renewed for a long period 
and have become hard~ to remove. Liquid FloGr 
Cleaner in normal concentration also is effec
tive for removing old wax coatings. All cleaning 
agents are more effective in warm water. Where 
warm water is not available~ the Liquid Cleaner 
is preferable to the powdered materials. Scour
ing Powder may be applied sparingly on tena
ciously soiled spots tor either type of mainte
nance. Since Scouring Powder may damage the 
plate finish, care should be exercised in its 
use. Steel wool should not be used on rubber 
tile floors. 

5.05 Rubber flooring is maintained with Liquid 
Floor Wax, Floor Wax W-8, or Anti-Slip 

Floor Finish as covered by: 

SECTION H51.106 - FLOOR WAXING, OR 

SECTION H51.102 - APPLICATION OF ANTI-SLIP 
FLOOR FINISH 

Rubber flooring when waxed has the greatest 
slip resistance of any of the resilient floor
ings. Liquid Floor Wax is recommended for 
general application since it affords excellent 
wear and ease of maintenance. Where additional 
slip protection is desired, tho special slip 
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resistant Floor Wax W-8 containing •Ludox• or 
Anti-Slip Floor Finish may be used. 

5.06 No petroleum base liquid or paste or sweep-
ing compound containing oil should be ap

plied to rubber as they deteriorate the composi
tion and create a slipping hazard. Varnishes, 
lacquers or floor sealers containing organic 
solvents also are harmful. 

5.07 Adequate protection should be afforded 
rubber tile agai.n.st mechanical damage. 

While this flooring has a resistance up to 200 
poWlds per square inch against permanent inden
tation, it is well to be assured that all furni
ture and other objects placed upon it have suit
able footings or bases. Only casters with soft 
rubber treads Should be used on rubber tile 
floors. 

6. VINYL ASBESTOS TILE 

6.01 Vinyl asbestos tile consists of a composi-
tion of asbestos fiber, tillers, color 

pigments and binders including vinyl plastic 
resin. Good grades contain from twenty-tive to 
thirty per cent vinyl resin. It has a smoother 
surface than the similar appearing asphalt tile 
and therefore better resists soil penetration. 
It is easier to clean.than asphalt. The colors 
are brighter and do not bleed in cleaning. 

6.02 Vinyl asbestos tile, while more expensive 
than asphalt tile is more resilient and 

is not damaged by oils and greases. It also is 
resistant to mild acids and alkalies. It is 
especially suitable for floors laid on or below 
grade where moisture penetration may occur. 
While vinyl asbestos ·tile wears better than 
asphalt it also should be protected against 
wear with wax or Anti-Slip Floor Finish. 

6.03 Day-to-day cleaning of vinyl asbestos 
tile consists ot dustless sweeping as 

covered by: 

SECTION H51.104.l - SWEEPING, DUSTLESS, 
DAMP CLOTH METHOD, OR 

SECTION H51.104.2 - SWEEPING, DUSTLESS, 
TREATED CLOTH METHOD 

Periodic cleaning on either a spot or over-all 
basis involves wet mopping and scrubbing as 
covered by: 

SECTION H51.107 - FLOOR MOPPING AND 
SCRUBBING 

Where vinyl asbestos tile floors are maintained 
with wax, either Powdered Soap or Liquid Floor 

SECTION H51.109 

Cleaner is employed as the cleaning agent. 
Powdered Soap is used in the ratio of one to 
two tablespoonfuls to ten quarts of warm water. 
The Powdered Soap may be fortified with one to 
two tablespoonfuls of Pyrophosphate Cleaner 
when necessary, particularly in bard water 
areas, where soil conditions are severe, and 
for removing old or excessive wax coatings. 
The Pyrophosphate is dissolved in the water 
before the soap is added. Where the floors are 
maintained with Anti-Slip Floor Finish, Liquid 
Floor Cleaner is used for routine cleaning in 
the ratio of one part cleaner to sixteen parts 
of warm water. 

6.04 In converting vinyl asbestos tile from 
wax maintenance to Anti-Slip Floor Finish, 

or vice versa, Liquid Floor Cleaner may be used 
in ratios up to one part cleaner to five parts 
of warm water to insure complete removal of all 
wax. It may be necessary to use similar high 
concentrations of Liquid Floor Cleaner for re
moving coatings of Anti-Slip Floor Finish which 
have not been renewed for a long period and 
have become hard to remove. Liquid Floor Cleaner 
in normal concentration also is effective for 
removing old wax coatings. All cleaning agents 
are more effective in warm water. Where warm 
water is not available, the liquid cleaner is 
preferable to the powdered materials. 

6.05 Vinyl asbestos tile is maintained with 
Liquid Floor Wax, Floor Wax W-8 or Anti

Slip Floor Finish as covered by: 

SECTION H51.106 - FLOOR WAXING, OR 

SECTION H51.102 - APPLICATION OF ANTI-SLIP 
FLOOR FINISH 

Vinyl asbestos tile is not as slip resistant as 
linoleum or rubber floor coverings, because of 
its harder composition. However, vinyl asbestos 
tile is somewhat more slip resistant than as
phalt tile as it is more resilient than asphalt. 
Accordingly Anti-Slip Floor Finish is recommend
ed tor public business offices, cafeterias, lob
bies, or other .areas where moisture may be tracked 
onto the floor or where spillages may occur. As 
an alternate selection for office areas and traf
fic quarters the special slip resistant Floor Wax 
W-8 containing •Ludox• provides good slip pro
tect ion and somewhat easier maintenance. Liquid 
Floor Wax is suitable for lightly or occasionally 
occupied floor areas such as switch rooms, CDO's, 
etc, as it affords maximum wear and ease of 
maintenance. 

6. 06 Varnish, lacquers or floor sealers con
taining organic solvents should not be 

used. Floor sweeping compounds containing oil 
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should not be used on vinyl asbestos tile as 
oil residues may create a slipping hazard. 

6.07 Vinyl asbestos tile will withstand static 
pressures up to fifty pounds per square 

inch before permanent indentation occurs. All 
furniture footings and bases should be examined 
for smooth undersurfaces and adequate floor 
contact to avoid permanent indentations. 
casters with soft rubber treads should be 
on vinyl asbestos floors. 

7. MISCELLANEOUS 

area 
Only 
used 

7.01 In addition to the above there are other 
types of resilient floors which, however, 

are used in very limited quantities in telephone 
buildings. They are CORK, VINYL and WOOD. 

7.02 CORK tile is comprised of relatively coarse 
particles of cork compressed ·into tile 

form by means ot pressure and heat. Since cork 
tile is inherently porous, the wear surface is 
usually sealed by the manufacturer with a clear 
flexible finish to minimize penetration of soil 
during use. Cork floor coverings are available 
only in tile form and·only in natural cork colors. 

7.03 CORK tile is very resilient as compared 
with other floor coverings. It will with

stand static pressures up to forty ponnds per 
square inch without permanently indenting. 
However, as with other resilient floor coverings, 
subject to disfigurement resulting from perma
nent indentation, furniture bases and chair 
casters should be reviewed to assure adequate 
floor protection. 

7.04 CORK tile is cleaned and maintained sim-
ilar to linoleum as described in Para

graphs 4.03, 4.04 and 4.05 except that because 
of its porosity the amonnt of water is kept to 
a minimum. 

7.05 VINYL tile is the most expensive of all 
resilient floor coverings. It is com

posed o.f fillers and color pigments combined 
with vinyl plastic resin and is available in 
sheet and tile forms. It is more resilient 
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than asphalt or vinyl asbestos floor coverings 
and is also slightly more slip resistant. Its 
surface is resistant 
alkalies and acids. 
powders may damage its 

to oils, greases, mild 
However, coarse scouring 
surface. 

7. 06 While some manufacturers state that it 
does not require waxing such protection 

is desirable to minimize scratching of the sur
face under traffic and to facilitate cleaning. 
Maintenance with wax or Anti-Slip Floor Finish 
will prolong its service life. 

7.07 VINYL tile will withstand static loads 
up to seventy pounds per square inch and, 

of course, as with other resilient floor cover
ings, furniture footings and bases should be 
examined to prevent permanent indentation. 

7.08 VINYL tile is maintained by the procedures 
described in Paragraphs 6.03, 6.04 and 

6.05 recommended for vinyl asbestos floor cover
ings. 

7.09 WOOD floorings require somewhat different 
treatment than the resilient floor cover

ings, principally because wiless thoroughly 
sealed the use of water or water emulsion waxes 
or the water emulsion Anti-Slip Floor Finish 
will raise the grain of the wood. If water is 
used excessively it can warp the boards. Wood 
floorings are of_ the hard varieties, i.e. , maple, 
oak, beech, etc. While they are not subject to 
permanent indentation, furniture bases and foot
ings should have smooth undersurfaces of ade
quate area to prevent scratching and marring the 
finish. 

7 .10 Where wood floors are not thoroughly sealed 
by means of varnish or bakelite sealers 

they are maintained with either paste or petro
leum solvent type liquid waxes which do not 
raise the grain. Where they are adequately 
sealed, the wateT emulsion type floor waxes or 
Anti-Slip Floor Finish may be used. Thus thor
oughly sealed wood floors are maintained in a 
manner similar to linoleum as described in Para
graphs 4.03, 4.04 and 4.05 but with minimum use 
of water. 

l 
I 
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BELL SYSTEM PRACTICES 
Buildings 
Operation and Maintenance 

SJ<X;TION H51.110 
Issue 2, February, 1953 

AT&TCo Standard 

CLEANING HARD FLOORS 

l, GENERAL 

1.01 This section describes the procedures for 
cleaning the following hard floors: 

Concrete, Painted and Unpainted 

Marble and Travertine 

Terrazzo 

Tile, Unglazed 

1.02 This section was formerly issued under 
the title "Maintenance of Marble, 

Terrazzo, Travertine, Hard Composition and Hard 
Tile Floors." It is reissued and generally 
revised to (1) include the care of concrete 
floors, (2) specify the use of pyrophosphate 
cleaner, (3) include the use of oil absorbent 
powder and garage floor cleaner, and (4) pro
vide information regarding the characteristics 
of hard floors. 

1.03 Hard floors should not be considered 
indestructible. Some are susceptible to 

deterioration by strong acids, chemicals and 
harsh abrasives. The procedures described 
should be followed in order to avoid damage to 
hard floor surfaces. 

2·. CONCRETE FLOORS, PAINTED AND UNPAINTED 

2.01 Concrete forms the underlying or base 
floor in most areas of telephone build

ings. In occupied space, the concrete floor 
is covered with linoleum, asphalt tile or 
rubber flooring to improve appearance, to pro
vide a resilient walking surface and to facili
tate maintenance. In less frequented areas 
such as portions of basements, penthouses a.:id 
storage areas, the concrete floor is not 
usually covered except possibly by runners in 
paths of traffic, 

2.02 The surface of a concrete floor is 
troweled to provide a dense smooth sur

face. If the concrete is not properly mixed 
or cured, the uncombined cement will contin
ually dust off the surface of the floor. This 
condition can be alleviated by treating the 
floor with a chemical hardener as described in 
Section H5J,l05 - Hardening and Dust-Proofing 
Concrete Floors. 

2.03 To improve appearance in frequented base
ment space, the concrete floor is often 

painted with a concrete floor paint. Paint 
wears off cement rapidly when subject to 

relatively heavy traffic and to prevent rapid 
wear, saturated felt floor runners are placed 
in the normal traffic paths. Such runners also 
serve to guide traffic off the painted areas. 
Rubber matting having proper dielectric prop
erties is used in front and rear of power 
switchboards. 

2.04 Unpainted concrete floors which have a 
smooth dense surface (except garages) 

and painted concrete floors may be cleaned by 
dustless sweeping as described in Section 
H51,104.l - Sweeping, Dustless, Damp Cloth 
Method or Section H51,104,2 - Sweeping, Dust
less, Treated Cloth Method, supplemented by 
damp or wet mopping as described in Section 
H51.107 - Floor Mopping and Scrubbing. 

2.0S Concrete floors which have a surface that 
can not be successfully cleaned by dust

less sweeping are dry swept as described in 
Section H51.103 - Sweeping - General. For 
mopping unpainted concrete floors (except 
garages), one to two tablespoonfuls of pyro
phosphate cleaner per pail (10 quarts) of water 
preferably warm, is used. Painted concrete ' 
floors are mopped with a solution of one to 
two tablespoonfuls of powdered soap per pail 
(10 quarts) of water, preferably warm, 

2.06 Garage floors are dry swept as described 
in Section H51.103 - Sweeping - General, 

or hosed. However, as a preliminary step to 
either, any grease or oil drippings are covered 
by sprinkling with oil absorbent powder. The 
powder is allowed to remain in place 1/2 hour 
or longer. Heavy grease deposits should first 
be scraped up before application of the oil 
absorbent powder. Garage floors which are dry 
swept on a routine basis, are hosed at suitable 
frequencies to supplement dry sweeping. Before 
the start.of.the hosing operation, any oil or 
grease drippings which were not removed by the 
oil absorbent powder are cleaned with ga!-age 
floor cleaner. Two to three tablespoonfuls of 
garage floor cleaner are dissolved in a pail. 
(10 quarts) of water, preferably warm. The 
a:eas ~ving oi~ or grease drippings are mopped 
with this solution before hosing. As an alter
nat~ method, the garage floor cleaner may be 
sprinkled on the previously wet soiled areas 
then rubbed with a deck scrub brush or electric 
floor scrubbing machine, followed by flushing 
or hosing to the floor drains, Hosing is begun 
at the highest floor level and the water di
rected on the floor toward the drains. When 
the hosing is completed, any remaining water is 
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cleared by pushing it into the drains with a 
squeegee or Palmyra floor brush. At suitable 
intervals, the garage floor drains and associ
ated traps are cleared of accumulated dirt and 
debris. A high pressure water source is used 
if available. 

3, MARBLE, TRAVERTINE AND TERRAZZO FLOORS 

3.01 Marble is a natural stone combining 
maximum durability and high decorative 

qualities and easy maintenance. It is expen
sive and its use is limited to special loca
tions where appearance and durability are 
controlling. Terrazzo is comprised of marble 
chips combined with cement. Marble and 
terrazzo floors require minimum care since they 
resist soiling and when soiled, are readily 
cleaned. The travertine variety, which has 
numerous and some relatively large voids, is 
sometimes used more commonly for floors. Large 
holes in the travertine are filled with cement 
of a suitable mixture and color. 

J.02 Terrazzo floors offer excellent appear-
ance in a wide color selection because of 

the many varieties of chips that may be chosen. 
Chips of contrasting shade and color can be 
selected to mask soiling to an appreciable 
degree. Abrasive aggregate can be incorporated 
in the mixture of chips and cement to increase 
slip resistance on inclines and stairtreads. 
Terrazzo floors a.re found in some entrance and 
elevator lobbies and related heavily trafficked 
corridors where maximum resistance to wear and 
soil penetration is required. 

3,03 Day-to-day cleaning of any of the above 
varieties of marble and terrazzo floors 

consists of dustless sweeping or damp mopping 
depending upon soil conditions. These opera
tions are described in Section H51.104.l -
Sweeping, Dustless - Damp Cloth Method, or 
Section H51.104.2 - Sweeping, Dustless -
Treated Cloth Method, and in Section H51.107 -
Floor Mopping and Scrubbing, Periodic cleaning 
by wet mopping or scrubbing is usually neces
sary as a supplementary cleaning procedure. As 
a detergent, pyrophosphate cleaner is used in 
the proportions of one to two tablespoonfuls 
per pail (10 quarts} of water, preferably warm. 
Pyrophosphate cleaner develops a sheen on 
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marble and terrazzo floors which improves their 
appearance and affords a protective coating 
against wear and stains. Where necessary to 
remove tenacious soiling while mopping, 
sparing quantities of scouring powder are 
sprinkled over the soiled area which is rubbed 
with the heel of the mop, a deck scrub brush 
or an electric floor machine. It is important 
that only the standard material be employed 
in order to insure against possible serious 
damage to the floor surface, Some types of 
scouring powder contain silica abrasives 
which will scratch marble, After the use of 
any detergent cleaners, marble or terrazzo 
floors should be thoroughly rinsed. 

3.04 It is desirable to avoid the use of 
soap in caring for hard floors as it 

leaves insoluble residues that give the noor 
a dull, greasy appearance. Strong acids such 
as muriatic are destructive to marble and 
terrazzo floors. No waxes, varnish sealers 
or the like are necessary for maintenance 
purposes. 

4. VITRIFIED FLOOR TILE 

4.01 Vitrified unglazed floor tiles provide 
a dense, impervious surface that re

sists soiling. Carborundum may be incorpo
rated in the surface during manufacture to 
improve slip resistance. These noors are 
found in washrooms, ld.. tchens and in serving 
space in cafeterias where spillages are fre
quent and easy maintenance is of first im
portance. 

4.02 Vitrified tiles in kitchens and other 
associated areas where food spillages 

are frequent require daily wet mopping. Pyro
phosphate cleaner in the proportion of two 
tablespoonfuls per pail (10 quarts} of water, 
preferably warm, is used as a detergent. 
Occasional scrubbing with the supplementary 
use of scouring powder to remove tenaciously 
soiled spots may be required at periodic 
intervals. 

4.03 The vitrified tiles should not be waxed 
or coated with sealers. 
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GARAGE FLOOR MAINTENANCE 
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1. GENERAL 

1.01 Garage floor maintenance was formerly 
included in Section H51.110 Cleaning 

Hard Floors. However, since garage floor 
maintenance involves different materials and 
techniques than those used in central office 
buildings, a separate section is hereby pro
vided. 

1.02 This section describes the procedures 
for sweeping, hosing and removing oil 

and grease deposits, nru.d, sand, etc., from 
concrete garage floors. 

1.03 Garage Floor Cleaner which is the 
detergent used for cleaning garage 

floors is a granular powder comprised of 92 
per cent sodium metasilicate and 8 per cent 
powdered soap. This combination is a 
strongly alkaline cleaner that is highly ef
fective for oil and grease removal. Its con
tinued use is not harmful to the concrete 
floor as are some of the other forms of alka
line cleaning materials. However, the mate
rial will remove any paint markings that may 
be on the floor. 

1,04 The oil absorbent powder (Sol-Speedi-Dri 
or equivalent) is a specially treated 

coarsely ground Fuller 1 s earth which is applied 
over oil deposits. It has no detergent proper
ties but is very effective in absorbing motor 
oil deposits. The special treatment of the 
powder prevents the material from caking when 
wet. In the course of subsequent over-all 
manual sweeping the oil impregnated oil ab
sorbent powder serves as a sweeping compound 
tending to minimize the raising of dust. Its 

oil absorbing properties continue for several 
days and the powder is usually left on the 
floor for the period between over-all sweeping 
or hosing. 

1.05 Sweeping compounds are used where neces-
sary for reducing dust when manually 

sweeping garage floors. Type 1 described in 
Federal Specification P-S-863 is the kind pre
ferred. Since this compound contains mineral 
oil it should not be used on asphalt tile floors 
such as are commonly used in garage office 
space. 

2. SAFErY PRECAUTIONS 

2.01 Precautions should be taken to eliminate 
the hazard of slipping and falling by 

covering deposits of oil or grease on the floor 
as soon as they are observed or when the cars 
have left the garage. 

2.02 When hosing or scrubbing, warning signs 
bearing the legend 11 Floor Being Cleanedn 

are placed at points where they will prevent 
vehicles or persons from entering the area when 
hosing or scrubbing is being done. 

2.03 Close garage entrance doors and also doors 
leading to offices, washrooms, etc., in 

the area to be swept or cleaned. 

2.04 When operating a power-driven sweeping 
machine it should be slowed down wnen 

passing near doors that may be opened 
unexpectedly. 

2.05 Gasoline, kerosene or other flarrnnable 
materials nru.st not be used for cleaning 

garage floors. 

2.06 When mopping or scrubbing with garage 
floor cleaner or when sprinkling it on 

the floor, care should be taken to avoid getting 
it on the skin or clothing. It should not be 
used for any cleaning operation which involves 
contact with the skin. Also solutions of it 
should not be splashed on walls, doors or auto
motive equipment. 

2 .07 Care should be taken while cleaning garage 
floors to assure that no material con

tainers or tools are left, even temporarily, 
where a motor vehicle may run over them. 
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2.08 When garage floors are wet from melted 
snow, car or floor washing operations, 

the cleaning forces should wear boots or rubbers 
with anti-slip soles. 

J. APPLICATION OF OIL ABSORBENT POWDER 

3.01 Tools and Supplies 

Oil Absorbent Powder 
Putty Knife or Long Handled Scraper 

J.02 Oil absorbent powder is sprinkled over 
oil and grease deposits as soon as prac

tical after the automobiles have left the garage. 
Hard deposits should be scraped up before ap
plying the powder. 

J.OJ The powder is spread uniformly to com-
pletely cover each deposit. The quantity 

of powder applied should be sufficient to ab
sorb the oil. It is allowed to remain on the 
deposits for several hours and, if practical, 
until the next over-all sweeping operation. 

3.04 Oil absorbent powder is removed by sweep
ing and placed in a waste receptacle. 

It should not be hosed into drains. 

4. SWEEPING PROCEDURE 

4.01 Tools and Supplies 

Palmyra Floor Brush or 
Power-Driven Floor Sweeping Machine 
Counter Dust Brush 
Dust Pan 
Lobby Brush and Pan - for spot sweeping 
Putty Knife or Long Handled Scraper 
Sweeping Compound, if required 

4.02 Sweeping as covered in this section is 
divided into two classifications as 

follows: 

{a) 11 Pickup" sweeping for removal of light 
random visible debris. ·This can serve 

as an alternate method to over-all sweeping 
when the dirt accumulation is not general 
and is of light quantity. 

(b) Over-all sweeping for removal of general 
dirt including the oil absorbent powder. 

It may be done manually or by means of a 
sweeping machine. 

U.03 "Pickup" sweeping is done with a lobby 
brush and pan. The visible debris, ex

cept oil absorbent powder, is swept into the 
pan at each point noted. Special attention is 
given to metallic items which may damage auto
mobile tires. After sweeping, the debris is 
placed in the rubbish containers. 
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4. 04 Oil absorbent powder remaining on the 
floor usually serves similar to a 

sweeping compo1L'1d in minimizing dust. How
ever, if dust is a problem, the use of a 
sweeping compound may be necessary. Only a 
non-flammable type should be used. 

4.oS Over-all manual sweeping is done by a JO 
i~. Palmyra floor brush. It is manipu

lated by using moderately long rhytlunic forward 
sweeping strokes (2-1/2 ft. to 3 ft,) as de
scribed in B.s.P. Section H)l.103 Sweeping -
General. The stroke path in progressing along 
the floor is comprised of about three such 
strokes in a line making the path about seven 
to eight feet wide before progressing forward 
in like manner. This reduces the amount of 
walking by about one-third and reduces the total 
effort required to move the debris. When the 
amount of debris in the stroke paths becomes 
somewhat heavy it is picked up for disposal or 
swept to one side for disposal when the entire 
floor is swept. The sweeping is then continued 
to the end of the garage. When the accunrula
tions at the ends of each stroke path are not 
too heavy they are swept to a corner of the 
garage or other convenient area for picking up 
and disposal. Sweeping nnderneath work benches 
about autooobiles and automotive equipment is 
done by drawing the brush, using pu]J. strokes. 
The putty knife or long handled scraper is used 
to remove tenacious deposits which can not be 
swept up. 

4. 06 When a power-driven cylindrical type brush 
sweeping machine is used, the Palmyra 

floor brush is first used for sweeping the out
side edges of the room and about work benches 
automotive equipment, etc. The debris is not' 
picked up but is swept into the path of the 
machine. However, debris of large size such as 
cartons, pieces of wood, etc., are picked up, 
as the machines may not remove them. Since 
power-driven floor sweeping machines are equipped 
with vacuum attachments to prevent dust sweep-
• I 
lJlg compounds are not required. The machines 
are operated at speeds of approximately four 
miles per hour for the type.where the operator 
walks and six to ten miles per hour for the 
11 ride-onrr type. The machines are first operated 
around the periphery of the area to be swept, 
such as the entire parking area or in the case 
of large garages one or more parking rows. The 
sweeping continues inward in rectangular paths 
ending in the center of the space being swept. 

4.07 Upon completion of the sweep:ing the debris 
is emptied from the hopper of the machine 

into ~he refuse receptacles. The vacuum equip
ment 1s also thoroughly cleaned following each 
use. Other tools used are cleaned and returned 
to their place of storage. 
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5. SPOT GLEANING PROCEDURE 

5.0l Tools and Supplies 

Pail for water, if' needed 
Deck Scrub Brush or 
Electric Floor Machine equipped with Scrub 

Brushes 
Garage Floor Cleaner 
Hose with adjustable nozzle for flushing 
areas clean 
~quilgee, if necessary to remove cleaning 
solution or water from depressed areas 

Putty Knife or Long Handled Scraper 

5.02 When the over-all floor does not require 
cleaning with a solution but it is de

sired to remove oil, grease or tar stains the 
specific areas may be mopped or scrubbed. 
Scrubbing is most effective and should be em
ployed where there are numerous areas to be 
cleaned. 

5.03 The areas to be cleaned are swept and 
then are wet with water. Garage floor 

cleaner is sprinkled over the soiled area. 
However, where the deposits are heavy enouE;h to 
be scraped up with the putty knife or scraper, 
this should be done prior to application of the 
water and cleaner. Where practicable it is de
sirable to· wet and apply the· garage floor 
cleaner to several spot areas allowing several 
minutes for the cleaner to soften the deposits 
before beginning to scrub. 

5.oh When the areas are scrubbed with the deck 
scrub brush short forward and backward 

strokes with downward pressure on the handle 
are used. Wnen using the electric floor ma
chine it is moved slowly forward and backward 
over the soiled areas. 

5.o5 When the scrubbing has loosened the dirt 
deposits, the area is hosed down in the 

direction of the drain, following the dirty so
lution to the drain. 

6. OVER-ALL CLEANING PROCEDURE 

6.01 Tools and Supplies 
Pail for water, if needed 
Electric Floor Machine equipped with scrub 
brushes 

Garage Floor Cleaner 
Putty Knife or Long Handled Scraper 
Hose with adjustable nozzle for wetting and 
flushing the floor 

Squilgee, if necessary to remove cleaning 
solution or water from depressed areas 

SECTION H51.114 

6.02 All loose debris is removed by sweeping 
and any heavy deposits which can be re

moved with a putty lmife or scraper are scraped 
as clean as possible before over-all mopping or 
scrubbing is performed. The floor area to be 
cleaned is cleared of all vehicles and equip
ment which can be readily moved. 

6.03 Proceed as described in Paragraph 5. The 
area to be done is wet down with a hose. 

The garage floor cleaner is sprinkled specifi
cally over the oil and grease deposits. It is 
not usually necessary to spread the garage floor 
cleaner over the entire floor area as that 
placed on the oil and grease deposits and sub
sequently distributed over the remaining area 
in the course of scrubbing is usually adequate. 

6.04 The electric floor machine is used, first 
going over the· soiled areas then to adja

cent areas beginning at the higher level of the 
floor and working toward the drains. After the 
floor has been scrubbed clean it is hosed down 
in the direction of the drains as described in 
Paragraph 7. 07. When hosing, the stream should 
be directed so that none of the solution is 
splashed on walls, automobiles or automotive 
equipment as it will damage the paint or 
f:inishes. 

6.05 After use, the tools should be cleaned 
and returned to their place of storage. 

7. HOSING PROCEDURE 

7.01 The hosing procedure described in this 
paragraph consists of the use of a hose 

for the over-all cleaning operation to supple
ment or replace the over-all sweeping operation 
where the character of the dirt to be removed 
consists principally of wet or dry Mlld and sand 
deposits which can not be satisfactorily removed 
by sweeping. Ordinarily such hosing does not 
involve the use of cleaning agents, but when 
hosing is done as a routine operation, garage 
floor cleaner may be used when necessary to 
spot clean oil and grease deposits. 

7.02 Tools and Supplies 

Lobby Brush and Pan or 
Palnvra Floor Brush 
Putty Knife or Long Handled Scraper 
Hose equipped with adjustable nozzle 
Squilgee, if required to remove residual 
water from depressed areas 

Deck Scrub Brush, if required 

1.03 The water pressure used for hosing should 
not be increased above the normal supply 

pressure. Normal water pressure of 30 to 50 
psi should be adequate. 
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7.04 The floor area to be cleaned is cleared 
of all vehicles and equipment which can 

be readily moved. 

7 .05 11 Pickup" sweeping as described in Para-
graphs 4.02 and 4.03 is done to remove 

random debris and oil absorbent powder before 
beginning the hosing operation. The oil ab
sorbent powder and heavy deposits of dirt should 
not be hosed into floor drains. Should any 
appreciable oil or grease deposits remain after 
the "pickup11 sweeping, the areas are wet down 
and garage floor cleaner sprinkled upon them, 
followed by scrubbing with a deck scrub brush 
prior to hosing. 

7.06 In garages having more than twenty to 
tw·enty-five cars it is usually advisable 

to hose about the area occupied by twenty to 
twenty-five cars at a time rather than the en
tire garage. In this case only the area to be 
hosed need be blocked off with warning signs. 
The preliminary spot sweeping also may be con
fined to such areas. 

7 .07 Hosing is started at the outside edges of 
the area to be cleaned with the stream of 

water directed at an angle of about 40° to 45° 
to the floor and toward the nearest drain. 
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The floor is flushed with water using a side 
to side pattern in an eight to ten foot path 
always keeping the nozzle of the hose pointed 
toward the drain. Continue until all of the 
section has been completed to the drain. 
Water that has collected in low areas of the 
floor is moved to the drain by a squilgee. 

7.08 When hosing, the stream should be directed 
so that water will not splash on walls, 

columns, motor vehicles or equipment. 

7.09 To clean under work benches, tool racks, 
etc., care should be exercised to avoid 

spattering the walls and adjacent equipment by 
partially closing the hose nozzle. 

7.10 Care should be taken so that vehicles 
shall not run over the hose and damage it. 

7 .11 To prevent clogging the drain swnps should 
be checked periodically to remove any 

dirt and trash. 

7.12 After use, the hose should be discon
nected, drained and neatly coiled for 

storage. All other tools should be cleaned 
and returned to their place of storage. 
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BELL SYSTEM PRA.CTICES 
Buildings 
Operation and Maintenance 

SECTION ll51.117 
lssue 4, February, 1949 

AT&TCo Standard 

WALL WASHING 

PAINTED 

1. GENERAL 

1.01 This section covers the cleaning of in
terior walls that are finished with en

amels, flat, semi-gloss and gloss paints, and 
the painted tJJ>e washable wall coverings. ., 
1.02 It is reissued to delete Paragraph 5 of 

Issue 3 cdvering the tool method as the 
tools are no longer available. Also to recom
mend pyrophosphate cleaner instead of soap for 
spot washing and to replace steel wool with 
scouring powder. ~ 

1.03 Pyrophosphate cleaner is recommended for 
washing walls. It is most effective 

when the pyrophosphate solution is permitted 
to remain in contact with the surf ace being 
cleaned for a few minutes, before rubbing to 
remove the dirt. Such procedure, in addition 
to producing better results, also substanti~l
ly reduces the effort required to do the job. 

1.04 Pyrophosphate cleaner has about the same..., 
degree of alkalinity as high grade toilet 

soap and will not injure norm.al skin in the 
recommended concentrations even upon prolonged 
use. However, a few individuals rna.y be aller
gic to the cleaner and in these cases the hands 
should be protected by wearing suitable rubber 
gloves. Pyrophosphate cleaner generates heat 
on going into solution and for this reason it 
should be placed in the pail of water by means 
of a tablespoon. Contact of the wet hands and 
dry powder should be avnided since a burning 
sensation, which is of a thermal rather than a 
chemical nature, may result. 

1.05 There are two classifications of wall 
washing covered by this section. 

1.06 

(a) Spot washing cleaning of specific 
soiled areas such as fing,er marks aboui:. 

doors, columns, lighting switches, etc. 

(b) Over-all cleaning - removal of general 
dirt accunrulations to restore an over-

all clean appearance. ..._J 

Ceilings, when finished the same as the 
walls, are washed in the same manner. 

1.07 It is important that precautions be 
taken to fully protec.t dial and other 

telephone equipment during the cleaning activ
ities. The nature and extent of the safeguards 
should be arranged with the co_operation of the 
person in charge of the equipment. 

2. El'.l,UIPMENT AND !11\.TERIAL'l 

2.01 For spot cleaning 

1 pail (Twin Type) 
Sponges or pieces of terry cloth .., 
Pyrophosphate cleaner 
Scouring powder, if necessary 
Utility cloths (sweeping cloths in switch

roows) 

2.02 For over-all jobs 

Drop cloths 
Stepladders or scaffolding 
2 pails 
Sponges or pieces of terry cloth 
Pyrophosphate cleaner 
Scouring powder, if necessary 

3. PROCEDURE - SPOT \/ASHING 

3.01 Spot washing is done as required as in-
dicated by evidence of finger marks, 

smudges, pencil marks and other defacements on 
walls, columns, partitions and door jambs. 

3.02 In one side of a two compartment pail., 
prepare two or more quarts of pyrophos

phate cleaning solution using one level tea
spoonful of pyrophosphate cleaner per q~art of 
water. The pyrosphosphate cleaner should be 
completely dissolved in the water, stirring it 
if necessary. Clean water for rinsing is 
placed in the other side of the pail. 

3.03 A sponge or cloth is immersed in the 
pyrophosphate solution and wrung thorough

ly so that the solution does not drip when 
applied to the wall. The sponge or cloth ar
ranged in pad form is applied to the soiled 
areas, rubbing with a circular motion and light 
pressure until the dirt is removed. The rub
bing is tapered off about the edges of the 
area being cleaned so that it will blend in 
with the surrounding wall area. 

Where the dirt is so imbedded that the 
cleaning solution does not remove it, a 

very small quantity of scouring powder is 
sprinkled on the washing tool and rubbed light
ly over the area. Care must be taken to avoid 
cutting too deeply into the paint film and the 
rubbing should be carefully tapered toward the 
edges of the area to minimize contrast with 
the surrounding wall. 

Copyright, 1949, by American Telephone and Telegraph Company 
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SECTION 1!51.117 

,... 3 .. 05 Before the cleaned area- has dried, rinse 
with a clean sponge or cloth which has 

been immersed in the clean water and wrung as 
dry as possible,again taking care to taper off r+ 
at the edges .. 

However, where th·ere is question regarding 
possible damage to the finish, small trial 
sections in remote areas should be tried be
fore proceeding with the over-all job. If the 
surface appears to be unduly attacked by the 

'+ 
3.o6 After the washed areas are thoroughly 

dry, if they appear conspicuously dull 
compared with the unwashed sections, buffing 
with a clean dry clo~h aids in blending the 
over-all appearance. When this operation is 
done in terminal or switchrooms the sweeping 
cloth (identified by a reinforced center hole) 
shall be used. 

PROCEDURE - OVER-ALL WASHING 

4.01 Ladders and scaffolding shall be in good 
condition and shall be carefUlly placed 

r+ to insure safety. Stepladders should be used 
in accordance with the safety precautions 
given in Bell System Practice Section H51.201 
1'Step Ladders Use and Care" always making 
certain that they are fully opened and the 
braces engaged. Scaffold planking should ex
tend at least one foot beyond the supporting 
point and in stairwells it should be lashed. 

4.02 Tarpaulins or drop cloths shall be used 
to protect equipment, furniture and 

floors as may be necessary. Extreme care 
shall be taken when using water around tele
phone and electrical equipment. Wall washing 
about such equipment should be done only with 
the cooperation of the person in charge of the 
equipment. 

4.03 t1ove furniture away from the wall where 
the work is to be performed. This is 

done as the work progresses and is replaced as 
soon as the area is finished. 

4.04 For flat, semi-gloss and gloss paints 
and enamels, a solution of one to two 

tablespoonfuls of pyrophosphate cleaner to a 
pail (10 quarts) of water, preferably warm, is 
used. The pyrophosphate cleaner should be 
sprinkled into the water to avoid caking and 
should be stirred until dissolved. The con
centration is dependent upon the character and 
the degree of dirt, the nature of the wall 
surface and in some localities upon the hard
ness of the water. Lesser concentrations are 
usu·ally required for washable wall coverings 
as their surfaces are usually relatively 
smooth and their coatin~s are less porous than 
painted plaster walls. 

4.05 It is important that special care be 
taken in washing mottle-toned, blended 

and other special finishes or any finish hav
ing an overglaze to avoid the possibility of 
damage to the design. One to two tablespoon
fuls of pyrophosphate cleaner should be used~ 
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pyrophosphate solution a tablespoonful of pow
~ dered soap per pail of water may be tried. 

r+ 

4.06 Two pails and two sponges, or, if pre-
ferred, two pieces of terry cloth are 

used; one for the cleaning solution and wash
ing sponge or cloth and the other for the 
clean water and rinse sponge or cloth. The 
cleaning solution should be changed often 
enough to maintain full cleaning effectiveness 
and to avoid resmearing the accumulated dirt 
over the surfaces being cleaned. The rinse 
water also should be changed frequently as it 
has an important bearing on the brightness of 
the finished results and on avoidance of 
streaking. 

4.07 Walls are usually washed in three sec-
tions about 4 ft. by 5 ft. beginning 

normally at the baseboard and working upwards. 
This procedure avoids streaks which may result 
if the cleaning solution runs down over un
cleaned areas. Such streaks are hard to remove .. 

4.08 The solution is applied with the sponge 
or cloth wrung sufficiently to avoid 

dripping or running. It is applied over an 
area of about ten or twelve square feet, sim
ply wetting the surface without rubbing to re
move the dirt. After the section has been 
covered, repeat the operation, rubbing, if 
necessary, to remove the dirt. 

4.09 For deeply imbedded and tenacious dirt 
spots scouring powder sparingly sprinkled 

on the sponge or cloth is rubbed lightly over 
the spots using a circular motion. Care must 
be taken to avoid cutting too deeply into the 
paint film and the rubbing should be tapered 
toward the edges of the area to minimize con
trast .. 

4.10 Immediately following the washing opera
tion and before the wall has become dry, 

rinse the section washed with a clean sponge 
or cloth which has been wrung as dry as possible. 

5. CARE OF TOOLS 

5.01 Clean all tools and equipment after use, 
in the building service quarters. 

5.02 Clean all buckets and sponges and re
store them to their proper places. 

fold 

5.04 

Brush all superficial dust from drop 
cloths with a counter dust brush and 

them carefully before storing them. 

Damp wipe all ladders and scaffolding 
and store them in their proper places. 
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BELL SYSTEtt PRACTICES 
Buildings 
Operation and Maintenance 

SECTION H51.118 
Issue 3, June,1942 

AT&'l'Co Standard 

WALL WASHING 

11ARBLE AND TILE 

1. GENERAL 

1.01 This sec~ion covers the washing of in-
terior marble and tile walls, wainscoting 

and trim. It is also applicable to asbestos
cement wall boards and tiles having smooth, 
baked enamel finishes. 

1.02 It is reissued to reduce to about one 
half the quantities of pyrophosphate 

cleaner recore:'_ended in Issue 2 as the new 
granular form of this material is approximately 
twice as eff'e.cti ve as the crystalline f'onn 
initially furnished. 

1.03 The pyrophosphate solution is most ef~ 
fecti-re when it is permitted to remain 

in contact with the surface being cleaned for 
a few minutes before rubbing to renove the 
dirt. Such procedure, in addition to produc
ing better results also substantially ·reduces 
the physical effort required to do the job. 

1.04 Most people can use the cleaning materi-
als reconnnended herein without adverse 

effect on the hands but those whose hands may 
be affected should wear suitable rubber gloves. 

1.05 There - are three classifications of wall 
cleaning covered by this secti_on. 

(a) Spot washing cleaning of specific 
soiled areas such as finger marks 

about doors, columns·~ l:i.ghting switches, 
elevator signal buttons, etc. 

(b) Over-all cleaning - removal of general 
dirt accumulations to restore a clean 

appearance. This may be done by the hand 
method using sponges or cloths, or by the 
cellulose sponge tool method. 

The tool method is most advantageous 
where there are large rmobstructed wall 
areas and for stairwell walls. Host room 
walls can be washed from the floor and by 
means of an extension handle stairwell walls 
can usually be washed without need for 
scaffolding. 

(c) Stain re~~val - appl~cation of a poul
tice,.made of scouring powder to spe

cific or general areas as needed. 

1.06 Natural stones such as marble, traver-
tine, etc., especially those of lighter 

color tend to become stained if not kept clean 
and en aging require somewhat costly restora
tion measures such as poulticing or resurfac
ing. To minimize staining, such walls sliould 
be washed whenever dirt can be removed by a 
sweeping motion with the f'iriEer tips. or a fog 
or film becomes visible when the wall is 
viewed at an angle toward strong light. 

l.(}{ It is important that precautions be taken 
to fully protect dial and other tele

phone equipment during the cleaning activities. 
The nature and extent of the safeguards are ar
ranged with the cooperationof the wire chief. 

2, EQUIR!ENT AND MTERIALS 

2.01 For spot cleaning 

1 pail 
1 cellulose sponge 

·dust or wiping cloths 
Soap - wbite floating or toilet 

2.02 For over-all jobs - hand method 

Drop cloths or newspape,rs, if needed 
Stepladders or scaffolding 
2 pails 
2 sponges 
Pyrophosphate cleaner 

2.03 For over-all jobs - sponge tool method 

Drop cloths or newspapers, if needed 
Stepladders or scaffolding, if needed 

for supplementary hand work 
2 sponge tools 
2 square pails with wringers 
1 hand size cellulose sponge 
Pyrophosphate cleaner 

2.04 For poulticing 

2 pailb 
1 trowel 
1 cellulose sponge 
Scouring powder 
Chlorinated lime 

3. PROCEDURE - SPOT llASHING 

3.01 Spot washing is done as required, which 
is indicated by evidence of finger marks, 

smudges, pencil marks and other defacements on 
walls, collttllils, partitiOns, e~c. 

3.02 In the case of natural stones and stone 
compositions the area to be cleaned is 

first wet with clean water in order to prevent 
the soap and loosened dirt from penetrating 
into the pores of the material. Preliminary 
wetting of the surface is not required for 
glazed tiles, baked enamel finishes and other 
non-porous ~urfaces* 

3.03 The cake of soap is rubbed against one 
side of the moistened sponge to produce 

a lather, which in turn is ·rubbed aga:i.nst the 
dirty areas until the dirt is removed. The 
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SECTION H51.11B 

area is immediately rinsed with 
tion of the sponge or with a 
sponge and wiped with clean dry 
or wiping cloths. 

the clean por
separa te clean 
pieces of dust 

3.o4 Where washing does not remove dirt such 
as sub-surface penetrations from natural 

stones about elevator signal buttons, door 
jambs, etc., spot poulticing as described in 
Section 6 may be employed. 

·4. PROCEDURE - OVER-ALL WASHING - HAND METllOD 

4,01 Any ladders and scaffolding shall be in 
good condition and shall be carefully 

placed to insure safety. Stepladders should 
be fully opened and the braces engaged. Scaf
fold planking should extend at least one foot 
beyond the supporting point and in stairwells 
it should be lashed. 

4.02 Where needed, drop cloths or newspapers 
shall be used to protect equipment, fur

ni tura a.n.d floors. Washing about telephone or 
electric-al equipment should be done only with 
the cooperation of the person in ch8.rge of the 
equipment. 

4.0;> Move furniture away f'rorn the wall where 
the work is to be performed. This is 

done as the work progresses and is replaced as 
soon as the area is finished. 

4.04 A solution of one to two tablespoonfuls 
of pyrophosphate cleaner to a pail (10 

qts.) of water, preferably wann, is used. The 
concentration is dependent upon the character 
and the degree of dirt, the nature of the wall 
surface and in some localities upon the hard
ness of' the water. Lesser concentrations usu
ally suffice for glazed tiles and other smooth 
non-porous materials. 

4.05 When washing the natural stones such as 
marble and travertine it is important 

that they first be wet with clean water innne
diately before the cleaning solµtion is ap
plied. 

4.06 Two pails and two sponges are used; one 
for the cleaning solution and washing 

sponge and the other for the clean water and 
rinse sponge. The cleaning solutions should 
be changed often enough to maintain full clean
in~ effectiveness and to avoid resmearing the 
accumulated dirt over the surfaces being 
cleaned. The rjnse water also should be 
changed frequently as it has an important 
bearing on the freedom from streaks and bright
ness of the finished results. 

4~07 The solution is applied with the sponge 
wrtm.g sufficiently to avoid dripping or 

running. It is applied over an area of about 
tan or twelve square feet, simply wetting the 
surface without rubbing to remove the dirt. 
After the section has been covered, repeat the 
operation, rubbing if necessary to remove the 
dirt. 
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4.08 Immediately following the washing opera
tion and before the wall has become dry, 

rinse the section washed with a clean sponge 
squeezed as dry as possible. 

5. PROCEDURE - OVER-ALL WASHING - TOOL METllOD 

5.0l With the tool method the work is done 
from the floor, or from stairs or land

ings in the case of stairwell washing. Step
ladders or scaffolding are used only when 
there is need for supplemental hand washing 
that cannot be reached from the floor. 

5.02 A solution of one to two tablespoonfuls 
of pyrophosFhate cleaner to ten quarts 

of water, preferably wann, is used. The con
centration is dependent upon the character and 
degree of dirt, the nature of the wall surface 
and in some localities upon the hardness .of 
the water. Lesser concentrations usually suf
fice for glazed tiles and other smooth non-po
rous materials! 

5.03 When washing the natural stones such as 
marble and travertine it is important 

that they first be wet with clean water, im
mediately before the cleaning solution is ap
plied, 

5.04 Two buckets are used, i.e., one for the 
cleaning solution and the other for 

clean water for the rinsing operation. A cel
lulose sponge tool is assigned to each bucket. 
One hand size cellulose sponge is also provided 
for the occasional areas that are hard to 
get at with +.he special tool. 

5.05 For space aboye shoulder level, the 
sponge head is held above the handle and 

stroked upwards. For space lower than shoul
der level, the sponge head is held below the 
handle and the strokes are made downward to
ward the baseboard. The areas (considered 
vertically) are therefore done in two s_ections. 

5.06 The wall washing tool is immersed in the 
cleaning solution and placed tm.der the 

wringer and given a partial squeeze, i.e., suf
ficient solution is r~rnoved so that it does 
not drip when the tool is applied to the wall. 
It is then applied to the wall using, where 
possible, straight upward and downward strokes 
of some four to six feet in length to cover an 
area of about twenty to thirty square feet. 
This is done to wet the wall with the cleaning 
solution thereby enabling it to loosen the 
dirt. 

5.07 Ai'ter the area has been wet down the 
tool is rinse.d in the solution bucket 

and the area again gone over with the tool, 
with sufficie11t pressure applied to remove the 
dirt. The sponge fa~e is intended to be in 
flat contact with the wall but where there are 
dirty spots that are especially tenacious the 
corner of the sponge can be used. 
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5.08 The washed areas should be rinsed before 
they have had opportunity to dry, i.e., 

within a few minutes, using the sponge tool 
which has been immersed in the clean water and 
given a full squeeze. 

5.09 In larger areas, best results are ob
tained with two operators, one washing 

and one rinsing. 

5.10 Where washing does not remove dirt such 
as sub-surface stains from natural 

stones,poulticing as described in Section 6 or 
in severe cases refinishing of the surfaces 
may be required to restore a satisfactory ap
pearance. 

6, PROCEDURE - POULTICING 

6.01 The poultice treatment is helpful in the 
removal of stains and discolorations 

which are so imbedded in hard walls as to re
sist removal by the customary washing processes. 
It should be employed as a special rather 
than a routine treatment. Poulticing is not 
always fully successful in single applications 
and further improvement in some cases may be 
obtained by a second application. However, 
poulticing is not effective if the stain is 
coming from the back of the slab. Preliminary 
trial on a few inches of obscure surface is 
desirable to establish that it is not in any 
mailner harmful. Roughing or dulling of the 
surface or bleaching of the color of the stone 
are evidences of damage. 

6.02 The poultice is made in the proportion 
of one pound of chlorinated lime well 

mixed with ten po'Ullds of scouring powder; suf
ficient warm water is added to produce a paste 
capable of adhering to a vertical wall surface. 

SECTION H5l.ll8 

It is desirable to make it as wet as possible 
rather than dry; four to six pints of water is 
usually sufficient for ten pounds of the pow
der, and it should be freshly pr~pared when 
required for use and only in sufficient quan
tity for the immediate job as it does not keep. 
One pound of the powder mixed as above covers 
approximately two square fe~t. 

6.03 The poultice is applied to the wall by 
means of a trowel in a layer approxi

mately 1/8 to 1/4 inch thick. It is, however, 
essential that the thiclrn.ess decided upon 
shall be maintained consistently to obtain 
uniform results. It is permitted to remain 
from 12 to 48 hours after which it is carefully 
scraped off with a thin piece of wood. The 
area is then -copiously rinsed with warm water 
and dried with sponges or cloths. After 
drying, if the surface does not have its nor
mal sheen, buffing with dry dust or wiping 
cloths will be helpful. The poulticing opera
tion may be repeated if the first treatment is 
not fully satisfactory and it is known that 
the ,discoloration does not come from the back 
of the slabs. 

7, CARE OF TOOLS 

7.01 All tools and equipment are cleaned, af
ter use, in the building s_ervice quar-

ters. 

7.02 Clean all buckets, sponges and tools and 
restore them to their proper places. 

7.03 Brush all superficial dust from drop 
cloths with a counter dust brush, fold 

carefully and store them in their proper places. 

7.04 Damp wipe all ladders and scaffolding 
and store them in their proper places. 
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BELL SYSTEM PRACTICBS 
Buildings 
Operation and lkintenance 

ADDENDUM H51.118 
:;esue A. Mlroh 1942 

N.Vl.B.TEL. CO. 
MINN. All.& 

WA1.L VlASHING 
MARBLE AND TILE 

1. GE!-TEJlAL 

1.01 This addendum outlines precau
tions to be observed when vtl.3h

ing marble. 

1.09 ~arble is a material readily at-
tacked and discolored by certain 

chemicals which are used in various 
cleaning compounds and especially by 
the alkalies present in soaps and soap 
compoums. 

1,10 High grade :narbles, rich in col
oring and configuration are es

pecially vulnerable because of fault 
lines and partially open seams. 

1.11 Such marbles where used in halls 
and entrance vestibules for 

their decorative effect should never 
be washed with anything b11"• clean "lftl.nn 
water. In case a more vigorous clean• 
ing procedure is occasionally neces
sary, the work should be done by 
trained employees of one of the local 
fir.ms who supply, out and set marble, 

1,12 This restriction does not usual-
ly apply to marble used in toi

let rooms, chosen for its dense non
absorptive surface and uniform. color, 
wher~ the treatment prescribed in the 
tabulation is satisfactory but even 
here the careless use of cleaning ma
terials either strongly alkaline or 
mildly acid in their ch&raoteristics 
should be avoided. 
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BELL SYSTEll PRACTICES 
Buildi1ljlS 
Operation and Maintenance 

SEC:rIOll 11!51.119 
Issue l, August, 1955 

AUTCo Standard 
llEASUREllEllT OF 

SLIP RESISTAllCE OF RESILIEllT FLOORS 

PRINCIPLES AllD EVALUATION 

CONTENTS PAGE 

l. GENERAL l 

2. FACTORS AFFECTING SLIP RESISTAllCE ....... . l 

3. SLIP TESTING PROCEDURES 2 

4. EVALUATION WITH THE FOOT 3 

5. POLI SHI NG llACHillE llETHOD ................ . 3 

s. SAPETY PRECAUTIONS ....................... . " 
l. GEllERAL 

l.01 Ibis section reviews the factors affect.iDS 
the slip resistance of resilient floors 

and various methods which have been used to eval
uate this property. A method for appraising 
slip resistance by means of the toot is de
scribed. Instructions are given for obtainiDS 
numerical values representing comparative slip 
resistance by means of a polishing machine brush 
test. 

l.02 Ihe methods described are particularly de-
signed for checking the slip resistance 

ot resilient floorings maintained wi'th wax or 
resin finishes. The resilient flooriDSS in
clude: 

Asphalt tile 

Linoleum - Sheet and tile 

Rubber - Sheet and tile 

Vinyl asbestos tile 

Vinyl - Sheet and tile 

The maintenance coatings covered are the tollow
iDS Bell System standards: 

LIQUID FLOOR WAX 

FLOOR WAX W-8 

ANTI-SLIP FLOOR FINISH 

l.03 Slip resistance consists of t•o compo
nents: ( l) the slip resistance ot the 

surface and (2) the slip resistance ot the body 
of the film. The first represents the resist
ance to a flat surface, such as the sole of the 
foot, and is largely controlled by the tacki
ness of the Ulm. The second represents the 
resistance to a point contact, such as the heel 
of the shoe as it meets the floor, and measures 
the shear resistance of the film once a slip 
has started. Both types are important. The 
resistance to the sole ot the shoe is the type 
most obvious to the general personnel. It 
prevents slips from starting. The shear resist
ance determines whether the slip, once started, 
is arrested or results in a tall. 

l. 04 Testing for slip resistance has certain 
psychological as well as practical ad

vantages. For exa.Jpple, the tloor may have a 
high gloss as a result ot a recent waxing or 
polishing •hich may give the occupants the er
roneous impression that the floor is slippery. 
A test with the machine can demonstrate that 
this is. not so and that the floor has a satis
factory slip resistance. It a slip and tall 
has occurred the test can determine whether or 
not action on the part ot the building people 
is required. 

l. 05 The maintenance of resilient floors by 
waxing or resin application is covered in 

the follo•ing sections: 

SECTION H5l.l09 - CLEAllING AllD PROTECTING 
RESILIENT FLOOR COVERINGS 

SECTION H5l.l06 - FLOOR WAXING 

SECTION H5l. l02 - APPLICATION OF AllrI-SLIP 
FLOOR FINISH 

2. FACTORS AFFECTING SLIP RESISTAllCE 

2.01 Slip resistance is attected by many fac-
tors includiDS the nature ot the protec

tive tinish, the character ot the underlyiDS 
floor, the preparation of the tlcor and the 
application cf the coati1ljl, climatic and .atmos
pheric conditions, trattic conditions, the .age 
of the film, and the type ot toot wear worn by 
the personnel. 

2. 02 The finishes used to maintain resilient 
floors represent a balance. For example, 

to achieve slip resistance, durability and ease 
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of maintenance must be sacrificed to some extent. 
The Bell System floor finishes have all been 
checked and approved by the Underwriters' Lab
oratories as meeting a specified minimum coef
ficient of friction. However, while all are 
considered sate products they vary in slip re
sistance in the following order of' increasing 
magnitude: Liquid Floor Wax, Floor Wax W-8, 
and Anti-Slip Floor Finish. _ Liquid Floor Wax 
is a high carnauba content wax. Floor Wax W-8 
contains an appreciable quantity of •Ludox•, a 
colloidal silica anti-slip ingredient. Anti
Slip Floor Finish is a wax-free resin product. 

2.03 The density and resilience of the under-
lying flooring has a marked effect on the 

slip resistance of the wax or resin film. In 
general, the commonly used flooring materials 
run in the following order of resilience and 
slip resistance, from least to most: Asphalt 
Tile, Vinyl Tile, Linoleum, and Rubber. 
Appreciable differences, however, can be ex
pected between different brands, grades and 
color of the same type flooring. In general, 
floorings tend to harden on aging With a cor
responding loss in slip resistance. 

2.04 To achieve satisfactory slip resistance 
it is essential that the floor be properly 

cleaned, and rinsed free from soap residues. 
Mops that are used for wax must not be subse
quently used for Anti-Sl~p Floor Finish. Fail
ure to observe this precaution may result in a 
fast, i.e., slippery, floor. In general, two 
coats give better slip resistance than a single 
coat. In the case of wax, buffing tends to im
prove the slip resistance. This is particularly 
true of freshly applied films where moisture is 
retained in the film for some time even though 
the wax appears to be dry. The buffing dries 
out the tilm. 

2.05 All of the Bell System maintenance coat-
ings are water emulsions. The residual 

films on the floor are accordingly affected by 
atmospheric conditions, particularly humidity. 
Consequently, they tend to be more slip resist
ant during the more humid summer months than 
during: the winter when heating systems are in 
operation and humidity levels are low. Similar
ly the same wax will be appreciably more slip 
resistant in the south where it is hot and humid 
than in the north where it is cold and dry. 

2.06 Traffic conditions which tend to wear the 
film -thin decrease slip resistance. On 

the other hand,· ground-in abrasive dirt in
creases the slip resistance, Also as the coat
ing ages it tends to oxidize, harden, and be
come less slip resistant. 

fage 2 

2. 07 The presence of tracked in or spilled 
water greatly decreases the coefficient 

of friction and creates a hazardous condition. 
All such water should be promptly mopped up. 
When the soles of the shoes are damp, the coef
ficient of friction between the soles and the 
wax film is appreciably decreased. This, how
ever, is not true of Anti-Slip Floor Finish. 

2.08 The type of footwear has a major bearing 
on slip resistance. Low heeled shoes with 

a broad contact area insure IJlajtimum safety. 
For this reason slips and f'alls among men are 
comparatively rare. Under dry conditions much 
higher anti-slip coefficients are provided by 
rubber heels than leather heels. Under wet 
conditions this difference largely disappears. 

2.09 Care should be exercised to minimize so 
far as possible the difference in slip 

resistance between parts of the same floor or 
adjacent f1oors. If the personnel are not aware 
of this difference, there is an element of sur
prise due to the sudden change in the slip re
sistance of the floor. A change in slip re
sistance requires a change in pace. 

3. SLIP TESTING PROCEDURES 

3. 01 Many different devices and methods have 
been proposed for the measurement of slip 

resistance of floors. These can be divided 
into two classes: (1) th& determination of the 
coefficient of static friction between the 
floor surface and a test piece, usually a leath
er sole, and (2) the measurement of kinetic or 
dynamic friction. The first evaluates mainly 
the surface resistance of the film while the 
second measures to a considerable degree the 
shear resistance of the coating. In general 
the static devices have been based on the in
clined plane or oblique thrust principles. Ki
netic apparatus have varied from pulling a 
weighted object across the floor and measuring 
the resistance by means of a spring: scale, to 
a device that propels a steel puck across the 
floor, the distance slid being a measure of the 
slip resistance. 

3.02 The best known static device is the James 
machine used by the Underwriters' Labora

tories. It operates on the oblique thrust 
princ~ple. It consists of a 3-inch square test 
shoe shod with a piece of sole leather that 
contacts the test surface. A vertically down
ward load of 75 pounds is applied through a 
10-inch arm that is hinged to the shoe. By a 
controlled mechanism the angle of the test arm 
to the vertical is progressively increased until 
the horizontal force becomes sutficient to 
cause the test piece to slip. By means of a 
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chart the coefficient of friction is automati
cally recorded. A minimum safe coefficient of 
friction of .50 has been established by the 
Underwriters' Laboratories. All Bell System 
floor finishes have been tested on this equip
ment and exceed the minimum requirement. 

3.03 The most widely used kinetic tester is 
the Sigler machine developed by the Bureau 

of Standards. It consists of a weighted pendu
lum which sweeps a leather heel across the test 
surface. The degree to which the swing is re
tarded by the resistance of the treated floor
ing gives a direct measu·re of the anti-slip 
coefficient. The Bell System floor finishes 
have been tested on this equipment and give 
satisfactory values. 

3.04 The James and Sigler machines are essen-
tially laboratory equipment that do not 

lend themselves readily to field testing. They 
are not easily transported and require exact 
adjustments to obtain dependable results. 

3.05 Experience indicates _that the best methods 
for checking the slip resistance of floors 

in the field is by practical evaluation with 
the toot and by means of a polishing brush test 
as described in the following paragraphs. 

4. EVALUATION WITH THE FOOT 

4.01 ·The floor should be tested for the two 
types of slip resistance, i.e., to the 

sole of the foot and the point of the heel. 
Leather soled shoes should be worn. In testing 
to the sole of the foot, the floor should be 
appraised both by sliding the sole on the floor 
and by turning on the ball of the foot. In 
testing for shear resistance the side of the 
shoe rather than the heel is used as a matter 
of convenience, particularly if the heel is 
rubber which will make any wax seem slow. The 
test is made by advancing the right foot with 
the edge of the sole in contact with the floor 
a little at a time and periodically shifting 
the weight from the left foot to the right 
until the foot slips. Before making tests the 
bottom and side of the shoe should be wiped off 
with a cloth or paper towel to insure freedom 
from foreign matter. 

4. 02 The person testing the floor then ap-
praises the slip resistance of the coat

ing based on his combined impression of the 
two slip components. It is helpful to use a 
rating system in recording the results, such 
as the following: (l) very fast, (2) fast, 
(3) satisfactory, (4) slow, (5) very slow. It 
is desirable to have a number of people engage 
in the rating, and make independent appraisals. 

SECTION Hlll.119 

After some experience surprisingly close agree
ment cau be obtained. 

5. POLISHING MACHINE METHOD 

5.01 This test operates on the principle tllat 
the amount of current drawn by a polishing 

machine varies directly with the amowit ot work 
performed. If the brushes are not in contact 
with the floor only sufficient current is 
required to overcome the frictional resistance 
of the machine itself. If the brushes are 
placed on the floor ·additional current is re
quired to overcome the frictional resistance 
of the floor. It the floor is coated with a 
slippery wax less current is required than it 
the wax is highly slip resistant. AccordiDClY 
if an ammeter is connected in series with the 
polishing machine to measure the current being 
consumed, a direct measure of the slip resist
ance of the floor is obtained. 

5.02 To obtain significantly different r•ad
ings, a light two-brush machine should be 

used. The Congoleum Nairn Model H floor pol-
• ishing machine which weighs only 17 pounds has 

been fowid entirely satisfactory. It is in
cluded in the building service supplies section 
of the List of Bell System Standards, and is 
obtainable on order from the Western Electric 
Company. Any suitable ammeter, preferably 
covering the range 0 to 5 amperes, may be used. 

5.03 Before making the test the machine must 
be run for a period of about 10 minutes 

to thoroughly warm it up. This is done by lay
ing the machine on its back and running with 
the brushes in the air. The a01meter readings 
will slowly decrease as the machine warms up. 
Finally the pointer will remain steady. A typi
cal value when running free is 1.6 amperes. It 
is advisable to take a free reading before and 
after any set of tests to be sure there has 
been no radical change in electrical current. 

5.04 In making the test the brushes are in 
contact with the floor and the handle is 

laid in a horizontal position so that the weiaht 
on the brushes is constant. Due to the two 
brush construction very little effort is re
quired to prevent the machine from traveling. 
Do not apply any downward pressure on the handle 
in holding the machine in place. Allow a tew 
seconds for the needle to steady, then read. 
Usually about 10 seconds ar~ sufficient. Pro
longed polishing in one spot will create heat 
and give abnormally high results. Any such 
reading should be discarded. It is usually 
advisable to take about 10 readings at ditfe~t 
locations and average the results. 
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5.05 With the Bell System waxes and rosin 
finish there is little tendency for suf

ficient wax to get on the brushes to affect the 
test. However, _it is desirable to •dry clean• 
the brushes fairly frequently by pressing a 
stick, a ruler is suitable, against the brushes 
as they rotate. On occasion the brushes should 
be thoroughly washed with a powdered soap solu
tion fortified with pyrophosphate, or a 1 to 16 
solution of Liquid Floor Cleaner. 

5. 06 Tho polishing machine test has certain 
advantages. The equipment is inexpensive, 

readily available, and easily transported. It 
is simple to operate and suited for testing in 
the field. The results agree well with compli
cated laboratory tests and practical toot eval
uations in that waxes are rated in the sa~e 

order. It's greatest value is for checking 
floors where complaints have been received that 
the floor is fast or where actual slips and 
falls have occurred. 

5.07 The results should be considered compara-
tive in character and may vary somewhat 

from machine to machine. Each location may h~ve 
to establish their own par values. As a guide~ 
however, the following limits are fairly typical: 

Liquid Floor Wax 
Floor Wax W-8 
Anti-Slip F·loor Finish 

6. SAFETY PRECAUTIONS 

Amperes 

2.3-2.5 
2.6-3.0 
2.6-3.0 

6.01 The following paragraphs sumuiarize meas
ures that should prove helpful in mini

mizing the possibility of slipping and falling 
accidents on resilient floors. 

6.02 Before applying wax or resin finish be 
sure that the floor has been thoroughly 

cleaned and rinsed. 

6.03 In cutting over from wax to resin, or 
trom resin to wax, be sure all residues 

of the old finish have been thoroughly removed. 

6.04 In applying Anti-Slip Floor Finish do not 
use mops that have previously been used 

for waxing. 

6.05 Avoid too little or too much wax. In 
general. following reconditioning clean

ing, two coats, full strength, will be found 
to provide the optimum amount. 

Pago 4 
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6. 06 So far as practicable UrJitorm coatings 
should be maintained over the entire 

floor. Uneven coatings may produce ditterent 
resistances to slipping and cre~te a hazardous 
condition. 

6.07 Avoid the use ot different types ot coat
ings having different coefficients ot 

friction on the same floor, or 80 tar as prac
ticable on adjacent floors. 

6.08 Following tho application of wax or Anti-
Slip Floor Finish, allow the floor to dry 

thoroughly before being opened to tratfic. For 
maximum- safety, several hours drying time is 
preferable. In no case should the floor be 
opened to traffic with less than one-halt hour 
drying time. In such cases, it wax has been 
used, the floor should be butted before traffic 
is permitted. 

6.09 Periodic polishing tends to keep wax coat-
ings alive and aids in maintaining maxi

mum resistance to slipping. Under certain con
ditions a damp mopping prior to the butting 
will be found helpful. These suggestions do not 
apply to Anti-Slip Floor Finish. 

6.10 Since resilient floors are slippery when 
wet9 floor mats should be placed at en

trances during wet weather to prevent tracking 
water or snow~into the building. The mats should 
be of a type and size to provide adequate foot 
wiping to dry the soles of footwear. 

6.11 Keep floors clean and dry. Mop up imme-
diately any liquids that are. spilled on 

the floor. Sweep up as soon as practicable 
such objects as pencil leads, paper clipS 9 
rubber bands and cigarette butts that can create 
a hazardous condition under foot. Encourage 
occupants to pick up such litter whenever noted. 

6.12 Block off floor areas that are being 
cleaned or waxed so that persons can not 

inadvertently walk on them. Place caution signs 
where they may be readily seen ·and leave them 
in place until the floor is thoroughly dry. 

6.13 If a slip and fall occurs 9 study the vari-
ous factors which may have contributed to 

the accident to avoid similar mishaps in the 
future. In making these analyses cooperate 
with other departments who may be concerned. 

6.14 Use only the waxes or finishes that are 
recommended for Bell System use. These 

standards are delivery inspected and checked 
periodically for slip resistant properties. 

f 
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BELL SYSTEM PRACTICES 
Buildings 
Operation and Maintenance 

SECTION H51.121 
Issue 1, 10-2-33 

Standard 

DILUTION OF LIQUID TOILET SOAP 

1. GENERAL 

1.01 The 15 per cent.concentration cL Bell 
System liquid soap should be used for 

all valves and dispensers delivering the 
soap in liquid form. A concentration of 
approximately 7 per cent. should be used 
for valves and dispensers delivering the 
soap in 1 ather form. 

1.02 Bell System liquid soap is available 
in 15 and 40 per cent, concentrations 

and in general the 40 per cent. grade should 
be purchased for dilution with water on the 
premises for all excepting the smaller 
buildings having a monthly usage of one 
gallon or less. The 15 per cent. grade is 
used as received for all equipment deliver
ing the soap to the user in liquid form. 

1.03 Since soap is susceptible to becoming 
rancid under some conditions~ such as 

contamination with older soap or other sub
stances and being stored for long periods 
where it is warm, stocks ·should ordinarily 
be limited to not more than one month's 
supply. 

1.04 Tap water is ordinarily satisfactory 
for diluting liquid soap but it often 

produces a cloudiness when mixed with the 
soap which is caused by certain chemicals 
present in the water commonly known as 
hardness. The flocculent particles causing 
the cloudiness will settle to the botton of 
the container on standing and all diluted 
soap which is not clear immediately follow
ing dilution should not be introduced into 
dispensers or supply lines until the cloudy 
particles have settled out. The remaining 
supernatant clear soap solution is the only 
portion to be used in dispensing equipment. 

1.05 The container in which the liquid soap 
is to be settled should have a spigot 

located about one inch from the bottom for 
eaoh toot of depth so that the supernatant 
clear diluted soap may be drawn off without 
disturbing the settled sediment. If the 
container is of such size as not to be easi
ly lifted for emptying out the dregs, it 
should have another outlet at the lowest 
point for withdrawal of the portion to be 
discarded. 

2. EQ!JIPMENT AND MATERIALS 

2.01 Drum, barrel, keg or other suitable 
container. 

Stirring paddle. 
Water. 

3, PROCEDURE 

3.01 To prepare the 40 per cent. soap for 
use in liquid dispensing units mix it 

with two parts of tap water. A convenient 
manner of measuring the water is to fill 
the container from which the soap was 
poured twice with water. Stir, to thorough
ly mix the water and soap and permit to 
stand without further agitation for three 
to six days or longer if necessary for the 
upper portion of the liquid to become 
clear. Soap may then be withdrawn through 
the spigot located some inches from the 
bottom of the settling container for use in 
dispensers or tanks or introduced,directly 
into soap supply lines. Do not stir or 
agitate the mixture of soap after it has 
settled. Aside from the hardness chemicals 
which separate and settle out when the 
soap is initially mixed with water no 
further separation takes place thus any 
further stirring of the settled soap is 
superfluous. When all of the clear soap 
has been withdrawn discard the remaining 
soap containing the precipitated particles 
and thoroughly clean the container as de
scribed in paragraph 4,01. 

3.02 To prepare the 40 per cent. soap for 
use in lather dispensing units mix 

it with four parts of water and stir, then 
permit it to stand as described in para
graph 3.01. 

3.03 To prepare the 15 per cent. soap for 
use in lather dispensing units mix it 

with equal parts of water, then stir 
and permit it to stand as described in 
paragraph 3.01. 

3.04 There is no need for settling of the 
15 per cent, soap which is to be 

placed in dispensers or tanks without dilu
tion. 

4. CARE OF SETTLING CONTAINERS 

4.01 It is important that containers used 
for settling liquid soap and water 

mixtures be thoroughly cleaned following 
each use to avoid possibility of contam
inating succeeding batches, This is done 
by scrubbing the interiors with plain hot 
water using a toilet bowl brush that is 
kept exclusively for this purpose followed 
by a thorough flushing with hot water. 
The container should be free from foreign 
odor after cleaning. 
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BELL SYSTEM PRACTICES 
Buildings 
Operation and Maintenance 

SECTION ll51.124 
Issue 1, February, 1954 

AT&TCo Standard 

CLEANING AND POLISHING 

WOOD AND METAL FURNITURE 

1. GENERAL 

1.01 This section describes the procedures and 
materials used in cleaning and polishing 

all types of wood and metal office furniture 
including metal trim, linoleum and plastic desk 
tops, and upholstery. 

1.02 It is recorrnnended that fUrniture polish 
be applied to all new furniture before 

it is placed in service to minimize subsequent 
maintenance. 

1.03 Office furniture requires washing and 
polishing only at infrequent intervals. 

Day-to-day dusting is covered in Section 
H51.105.l - Dusting, Damp Cloth Method, and 
Section H51.l05.2 - Dusting, Treated Cloth 
Method. 

l.Oh Bell System furniture polish consists 
essentiaD.y of wax plasticized with sili

cones in a petroleum solvent. It is easy to· 
apply and produces a hard lasting glossy finish 
that makes routine dusting easier. Because the 
polish leaves a residual film, the surface of 
the furniture is protected from soiling and 
abrasion. As a result, the interval between 
washings and the need for refinishing is 
greatly extended. 

2. SAFETY 

2.01 Check carefully to see that no splin
tered edges are evident on wood furniture 

and that no sharp metal projections exist on 
the edges of metal furniture. 

2.02 Any defective, broken, or loose parts of 
furniture, or any hazardous condition 

observed while cleaning furniture, should be 
promptly reported to the supervisor. AlSo 
report improper or defective furniture footings 
which may damage the floor. 

2.03 The recommended furniture polish.is 
classed as a combustible mixture. Do not 

use it near fire or open flame. 

3. EQUIPMENT AND SUPPLIES 

3.01 The following are required: 

Powdered soap. 
Pail, two-compartment for cleaning solution 

and rinsing water. 

Utility wiping cloths. 
Sponges (natural or cellulose). 
Bell System liquid furniture polish. 
Bell System liquid automobile polish 

(optional). 
Leather dressing, Lexol (Lexol Corporation, 
Caldwell, N. J.). 

4. CLEANING 

4.01 Cleaning s·oiled wood and metal furniture 
having varnished, lacquered, painted, or 

enameled finishes is done by washing with a 
solution of one tablespoonful of powdered soap 
to a pail, approximately 5 quarts of water, 
preferably warm. This solution is used also 
for cleaning linoleum and plastic desk tops. 
The washing is done with a sponge which has 
been immersed in the soap solution and par
tially wrung out. Very little solution should 
be applied to the surf aces to be cleaned. The 
furniture is washed by rubbing with the sponge, 
applying pressure at points of excessive soil, 
until all the surface is uniformly clean. 
Tenacious soil, on linoleum or plastic sur
faces, that is not removed by the soap solu
tion, will generally respond to a light rubbing 
of the soiled areas with a very light sprin
kling of scouring powder applied to the sponge. 
If the stains are deep seated, it is better not 
to attempt their removal since excessive rub
bing with scouring powder or other abrasive may 
damage the surface. Any soil on the metal sur
faces of steel furniture that resists cleaning 
with the soap solution may be removed with 
Bell System liquid automobile polish. 

4.02 After washing with the soap solution, 
the surf aces are rinsed by wiping with a 

sponge wrung out in clean water, preferably 
warm. The excessive use of rinse water should 
be avoided. The rinse water is wiped up in 
turn with a well WI1lng sponge and the surf ace 
dried with a cloth. All excess water is wip8d 
from the underside of furniture tops, drawer 
edges and joints, and filing cabinet drawers • 

4.03 The liquid solvent of the polish affords 
some cleaning action and is effective in 

cleaning lightly soiled areas without washing. 

4.04 Genuine leather upholstery is cleaned in 
the following manner. For the removal of 

light soil, apply a thin coat of Lexol dressing 
with a clean cloth and rub the leather briskly 
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until all dirt is removed. Permit the surface 
to dry from 10 to 20 minutes, then buff with a 
clean dry cloth. 

4.05 When ther~ are residues from previously 
used dressings or where an excessively 

dirty leather is encounteretl, the surfaces 
should be cleaned-with the soap solution men
tioned in Paragraph 4.01, applied with a 
sponge, and immediately rinsed off with a 
second clean damp sponge, before the Lexol 
dressing is applied. 

4,o6 CAUTION: When washing or using leather 
dressing for the first time on leather 

upholstery of unlmown finish, it should first 
be tried on a small and obscure area to assure 
that the treatment does not remove the color, 
soften, or otherwise adversely affect the fin
ish. Slight .. bleeding of color is not con
sidered harmful. 

h.07 Synthetic leather upholstery, e. g,, 
Cavalon, Koroseal Fabricoid, Fabrilite, 

a..~d other brands of rubber base or vinyl 
materiaJ.s should simply be washed with the soap 
solution mentioned in Paragraph 4.01. The 
solution is applied with a sponge and rinsed 
with a. sponge. The surface is buffed with a 
clean dry cloth. Lexol should not be used. 

4.08 The cleaning procedures of this section 
are applicable to such table top materi-

als as "Formica," "Textolite, 11 11 Micarta, 11 etc. 
Because of the hard, dense, and highly polished 
finishes of the above materials, the applica
tion of furniture polish is not necessary. 

Page 2 
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$. POLISHING 

5.0l Furniture polish should be applied spar-
ingly, using a utility wiping cloth (ap

proximately 12 in. by 24 in.) that has been 
previously~et with clean water and wrung out 
as dry as possible, then folded into a 6-in. by 
6-in. pad. Apply the polish in a thin uniform 
coating over the entire surface. 

5.02 After the polish has thoroughly dried, 
requiring about 5 minutes, the surface 

is buffed with a clean dry cloth. Apply suffi
ciant pressure to ge.t a uniformly smooth pol
ished surface. 

5,03 Two cloths should be used for polishing. 
The first will accumulate wax after a 

period of use and become unfit to produce the 
final dry lustrous finish. The final cloth is 
then substituted for the first polishing cloth 
and a clean finishing cloth used. Straight 
rather than circular strokes are preferred for 
the final buffing of the furniture surface. 

5.04 One application of the polish is usually 
adequate for all surfaces except those 

that may have become worn and porous. On metal 
chairs, the furniture polish may be used on the 
plastic upholstery as well as on the baked 
enamel and metallic surfaces. 

6, CARE OF EQUIPMENT 

6,01 The cloths used for applying the wax are 
discarded, They should be placed in a 

metal container. Those used for buffing may be 
retained for future use. The pails and sponges 
are cleaned and returned to their proper stor
age _places. 

' • 

l 
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BELL SYSTEM PRACTICES 
Buildings 
Operation and Maintenance 

SECTION HSl.126 
Issue 2, February, 1954 

AT&TCo standard 

MAINTENANCE OF WINDOW SHADES 

1. GENmAL 

1.01 This section describes the procedures for 
maintaining the recommended plastic coated 

window shades in clean presentable appearance. 

1.02 It is reissued and generally revised to 
recommend the use of treated dust cloths 

for dusting, and scouring powder for spot wash
ing the shades. Also, it provides additional 
details regarding maintenance procedures for 
both the single and double hung shades. 

1.03 Painted or starch coated (Holland type) 
shades may be damaged by spot cleaning or 

washing treatment and, therefore, should not be 
spot washed as described in this section. 

1.04 The maintenance of uniformly clean and 
neat appearing window shades is important, 

aside from reflecting good housekeeping, because 
in most instances they are seen by the public. 
Clean shade~ create a favorable impression, 
soiled ones do not. When shades are not kept 
clean the casual dirt or dust is pressed into 
the surface as the shades are raised and low
ered. More drastic cleaning effort is then 
required and there is likelihood of permanent 
stain especially at the midpoint. 

1.05 Where shades can not be maintained at a 
satisfactory appearance level by routine 

dusting and/or spot washing, the recormnended 
type may be over-all washed. However, over-all 
washing can be done more advantageously by win
dow shade washing concerns because of the spe
cialized kind of equipment needed to do the 
work effectively. It is preferable to replace 
shades which have been in service for ten or 
more years rather than to over-all wash them 
because the remaining service life may not 
justify the washing expense .• 

1.06 It is intended that ordinarily single 
hung shades shall be dusted or spot 

cleaned from the floor by pulling them down. 
However, if the soiled areas can not be reached 
from the floor, a stepladder is used observing 
the safety precautions described in Bell System 
Practice Section HSl.201, stepladders - Use and 
Care. A stepladder will be required to dust or 
spot clean the upper portion cf double lmng 
shades. 

2. EQUIPMENT AND MATERIALS 

2-.01 For dusting: 

Clean oil e:-nulsion treated dust cloths. 
If not available use slightly dampened 
dust cloths. 

Radiator brush. 
Stepladder, if required. 

2.02 For spot washing: 

Sponges (natural or cellulose). 
Two-compartment pail. 
Scouring powder. 
Water, preferably warm. 
Stepladder, if required. 

3. DUSTING - PROCEDURE 

3.01 Routine dusting of window shades is done 
at suitable intervals ranging from month

ly to semiannually or longer depending upon 
local dirt conditions. The purpose is to re
move the casual dust, soot, and lightly im
bedded dirt. It is usually required only on 
the bottom half of the shade in the case of 
single shades and the top in addition to the 
bottom sections of double hung shades. 

3.02 The dusting tool is assembled by mounting 
the oil emulsion treated or slightly 

dampened dust cloth on the blade type radiator 
brush by folding it over and fastening with a 
rubber band as illustrated in Bell System Prac
tice Sections HSl.105,1 and H51.1os.2. 

3.03 The window is first closed. Single hung 
shades are pulled down nearly to the sill 

or as far as necessary to reach slightly higher 
than its midpoint. The surface of the shade 
facing the window is dusted, holding it away 
from the window by grasping at the slat and 
using side-to-side strokes. The strokes should 
include the slat area as dust accurrrolates more 
readily at that point. When doing the surface 
facing the room the slat is also held to main
tain firmness and the shade is similarly dusted 
using side-to-side or other convenient strokes~ 
The top half of the shade does not ordinarily 
require dusting but it should be done if needed. 

3.04 With double hung shades the upper portion 
is raised nearly to the top of the window. 

A stepladder is placed at the side of the window 
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facing parallel to it and as close to the wall 
as possible. Since it is under constant ten
sion, the side of the shade facing the street 
is held out from the window a few inches by 
grasping one end of th~ slat. The dusting tool 
is stroked downward reaching in for at least 
half of the shade width. While on the steplad
der at that position the side of the shade fac
ing the room is dusted,again using downward 
strokes. The stepladder is moved to the other 
side ,of the window and similar treatment is 
given to the other half of the upper portion. 
The top surfaces of the roller areas are done 
by drawing the du~ting tool over both of the 
rollers. This may require that.the bottom 
shade be pulled down about one foot and held 
outward by the slat while the dusting tool is 
rubbed along the upper surface of the lower 
roller. The lower half of the shade is done by 
pulling it down to within three or four inches 
of the window sill or window deflector level. 
If under tension each side of the surf ace f ac
ing the window is stroked downward the same as 
for the upper portion, holding it outward by 
the slat. If the lower portion is not under 
tension, it is pulled down, held away from the 
window, and stroked as described in Para-
graph 3.03. 

)i. SPOT WASHING - PROCEDURE 

4.01 Spot washing is done where needed when 
routine dusting fails to remove such 

imbedded soil as fingermarks, rain spots, etc. 
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This operation is not intended to replace over
all washing, if required. One side of the two
compartment pail serves for the wash water and the 
other for rinse water, and two sponges are used. 

4.02 The soiled spots or areas are cleaned by 
rubbing with a damp sponge on which 

scouring powder is sprinkled very sparingly. 
The sponge is wrung quite dry so that it will 
not drip when rubbed against the shade. It is 
rubbed against the soiled area with pressure 
but the pressure is decreased about the edges 
of the area so as to avoid showing a conspicu
ously clean spot. The sponge is rinsed fre
quently in the wash water to avoid smearing 
the shade. 

4.03 The cleaned area is wiped clean with the 
rinse sponge which is rung nearly dry to 

avoid dripping. This sponge is also frequently 
rinsed to effectively remove any remaining 
scouring powder or loosened dirt. Again lighter 
pressure is applied about the edges of the 
cleaned area to blend in with the rest of the 
shade. No drying operation is requir8d. 

5. CARE OF EQUIPMENT 

s.01 All pails, cloths, and sponges are cleaned 
following their use and returned to the 

place of storage. The sponges are allowed to 
dry thoroughly before being placed in storage. 
The soiled oil e:rrru_lsion treated cloths are 
placed in the containers reserved for them. 
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1. GENERAL 

1.01 This section describes procedures for ex
terminating insects found on telephone 

premises. It includes a description of insecticides, 
their properties and applications. 

1.02 The section is generally revised and re
issued to consolidate the following sec

tions which have been canceled: 

Section H51.129 - Insect Extermination, 
-Roaches 

Section H51.130 - Insect Extermination, 
Bedbugs 

Section H51.131 - Insect Extermination in 
Switchboards. 

1.03 Three insecticides are recommended. They 
are: 

(a) Bell System Liquid Insecticide 

(b) Aerosol Insecticide - Space Spray 

(c) Aerosol Insecticide - Residual Spray 

The Bell System Liquid Insecticide is available 
from the Western Electric Company. The Aero
sol Insecticides should be purchased locally. 

1.04 In some localities the insecticides men
tioned in this section may be applied only 

by persons who have been licensed to do so in 
compliance with local ordinances. 

1.05 The procedures described in this section 
are intended primarily for use by the 

building forces for the control of small or in
frequent infestations. When extensive treatment 
is required, as in quarters where food is handled 
and stored, the services of a competent profes
sional exterminator may be needed. 

1.06 The most effective means for preventing 
insect infestations is to maintain thorough 

cleanliness, especially in dining service quarters, 
storerooms and areas where garbage is stored. 
Following are specific suggestions: 

(a) Give special attention to maintaining a 
high degree of cleanliness in difficult to 

reach places. 

(b) Remove promptly food particles and spill
ages from floors, counters, shelves and 

tables. 

(c) Maintain a clean and orderly condition in 
supply rooms and in employees' lockers. 

(d) Use screens when necessary to prevent 
entry of flying insects. 

1.07 When it is necessary to apply insecticide 
in switchboards, do so with the concur

rence of the equipment maintenance and Traffic 
forces. When applying insecticides in dining 
room quarters, secure the cooperation of the 
responsible personnel. 

2. DESCRIPTIONS AND PROPERTIES OF INSECTICIDES 

2.01 Insecticides intended for the control of 
insect pests in the home and in public 

buildings are known as household insecticides as 
distinguished from those intended for agricul
tural or industrial purposes. While there are 
hundreds of formulas, these are in general dif
ferent combinations of the same basic ingredi
ents. Those intended for household use require 
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the approval of the United States Department of 
Agriculture. A list of the active ingredients must 
appear on the label. 

2.02 There are two types of insecticide sprays, 
residual and space. The residual type is a 

coarse particle spray which wets the surface 
treated with a coating of insecticide. Upon evap
oration of the liquid solvent, a residual coating 
of the basic insecticide remains. This residual 
coating is lethal to insects upon contact for 
periods as long as several months. Space sprays 
are fine particle mists which are airborne and 
intended to kill flying insects on contact. 

2.03 The Bell System Liquid Insecticide con-
sists essentially of a 5% solution of DDT, 

.04% pyrethrins, and .32o/o piperonyl butoxide 
in a petroleum distillate, commonly known as de
odorized kerosene. This is a widely used com
mercial formula. Although basically a residual 
spray, it may also be used as a space spray if 
carefully used. 

2.04 The recommended Aerosol Insecticide -
Space Spray is intended primarily for the 

extermination of insects in switchboards. Suit
able formulas are based on pyrethrins, synthetic 
pyrethrins and various synergists, which are 
nontoxic. Aerosols containing up to 2% DDT 
may also be used. These sprays are nonflam
mable due to the high proportion of Freon pro
pellant. 

2.05 The recommended Aerosol Insecticide -
Residual Spray is used for crawling in

sects. It is based on chlordane, malathion or 
dieldrin. The high percentage of petroleum dis
tillates and the coarseness of the particle size 
insure a residual film. The ingredients are toxic 
and are not permissible in space sprays. The 
spray is combustible. 

2.06 Following are descriptions of the ingre
dients in the Bell System Liquid Insecti-

cide. 

DDT - an abbreviation for the compound di-
ch l oro-diphenyl-trichloroethane, has 

been widely used in household insecticides 
since World War II. Its outstanding character
istic is residual toxicity. DDT sprayed on in
door surfaces will retain its killing power for 
months. When an insect contacts the treated 
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surface, DDT is absorbed by the insect's tis
sues. Its lethal action is somewhat slow but 
sure. DDT is moderately toxic to humans. Care 
must be exercised not to breathe it or to let it 
come in contact with the skin. 

Pyrethrins - are extracted from Pyrethrum 
flowers. They provide a fast 

knockdown and are added to DDT insecticides 
for this purpose. Sprays can be made from 
straight Pyrethrins, but if used alone high 
concentrations are needed and the cost is pro
hibitive. Pyrethrins are not toxic to humans. 

Piperonyl Butoxide - when used with Pyreth-
rins has a synergistic 

effect. A synergist is an ingredient which when 
used in combination with another insecticide 
produces an effect that is considerably greater 
than the same percentage of either alone. 

2.07 The following are brief descriptions of 
other commonly used insecticides. A num

ber of them will be found in the formulas of the 
recommended aerosol space and residual sprays. 

Allethrin - is a synthetic chemical that re-
sembles Pyrethrins in its struc

ture and its properties. It is frequently called 
synthetic Pyrethrum. It is of low toxicity to 
humans. 

Chlordane - a chlorinated synthetic insecti-
cide, is one of the most effective 

of all against a wide variety of insects. It is, 
however, more toxic to humans than DDT. It 
is not used as a space spray but only as a 
residual spray. The residual coating is a highly 
viscous liquid. 

Dieldrin - is a chlorinated synthetic closely 
related to Chlordane. It is slightly 

more toxic to humans than DDT and should 
be used with caution. It is less toxic than 
Chlordane and for these reasons preferred to 
it. The residue is a dry coating. 

Malathion - is an organic phosphate insecti
cide of relatively low toxicity to 

humans. 

Methoxychlor - is a chlorinated synthetic re
lated to DDT. It is less toxic 

to humans but also less effective against insect 
pests. 
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Lindane - is a purified form of Benzene Hexa-
chloride. It is comparable to DDT 

in action and toxicity but is apt to have a dis
agreeable odor. 

N-Octyl Bicycloheptene Dicarboximide - also 
known as MGK 264, is a nontoxic 

synergist used to boost the effect of piperonyl 
butoxide. 

Sodium Fluoride - is particularly effective 
for roach control. It is ex

tremely poisonous to humans if taken inter
nally and is not recommended. 

2.08 There are various electrical devices for 
spraying, fogging and vaporizing insecti

cides on the market. They are not required for 
the exterminating work done by employees. Some 
types present a health hazard. The simple hand
operated spray or aerosol can is adequate for 
telephone building requirements. 

3. SAFETY PRECAUTIONS 

3.01 The materials used for insect extermina
tion are often combustible and to some 

degree poisonous. Accordingly, the following 
precautions should be observed in their use: 

(a) Only approved insecticides and procedures 
should be used for exterminating activities 

in telephone buildings. 

(b) The Bell System Liquid Insecticide con-
l<tins DDT. Aerosol space sprays may also 

cont;,;p this chemical. DDT is moderately toxic 
but is not considered a health hazard when 
properly used. Inhaling the vapors should be 
avoided. The room should be well ventilated. 
Sprays should not be used in areas that are oc
cupied by personnel or where foodstuffs could 
be contaminated. 

(c) In operating an aerosol container be sure 
spray nozzle points outward. Keep pro

tective cover on when not in use. 

( d) The Liquid and Aerosol Insecticides are 
not to be used in the vicinity of open flame 

or while smoking. 

(e) The insecticides should be stored in a met
al container. Only relatively small quan

tities should be stored at one time, e.g., one or 
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two gallons of liquid and not more than a 
dozen aerosol cans. Both types should be 
stored away from sources of heat. 

(f) Do not puncture an aerosol insecticide con
tainer if it becomes inoperative. 

(g) Do not throw an aerosol can into a fire 
or incinerator. 

(h) Persons handling or applying any insec
ticides should wash their hands with soap 

and water following use. 

4. ANTS 

4.01 Equipment and Materials 

Bell System Liquid Insecticide and hand 
sprayer or 

Aerosol Insecticide - Residual Spray. 

4.02 There are 20 or more kinds of common 
ants which may be found in telephone 

buildings. They differ as to size, from 1/8" to 
nearly 1/2" in length, and vary in color from 
light red to brown and black. All have similar 
breeding and feeding habits and are extermi
nated in the same manner. Ants are the chewer 
type insects which prefer the kinds of food usu
ally eaten by humans and especially sweets. 

4.03 The most effective preventive measure 
against ant infestations is to keep clean 

those areas where candies, foodstuffs and bever
ages are stored or dispensed. Usually, the occa
sional ants seen foraging for food will leave the 
premises if no food is found. The continued pres
ence of a large number of ants is evidence of a 
source of food and this must be eliminated. 

4.04 The first step in extermination is to ob-
serve the path the ants travel between the 

food supply and their nesting places to deter
mine where they entered the building. Spray the 
points of entry with Bell System Liquid Insecti
cide or Residual Aerosol, thoroughly wetting the 
surface in order to leave a residual film. Pay 
particular attention to baseboards, door and 
window frames. Spray the accumulated colonies 
within the building with either the liquid or 
aerosol residual insecticide. Repeat as necessary. 
The areas of infestation are thoroughly cleaned 
to eliminate the source of food. If the infestation 
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persists, more effective measures may be neces
sary requiring professional attention. 

5. BEDBUGS 

5.01 Equipment and Materials 

Bell System Liquid Insecticide and hand 
sprayer. 

Vacuum cleaner with upholstery tool. 

5.02 Bedbugs are the sucker type of insect 
which obtains sustenance from blood, 

preferably from humans. For this reason they 
can not be exterminated by means of baits or 
poisons. Bedbugs breed from eggs deposited in 
crevices and cracks of furniture and building 
trim. The eggs are cream colored, oval in shape 
and slightly smaller than the head of a pin. If 
the exterminating procedure does not destroy all 
the eggs as well as the insects, reinfestation can 
occur even though no new insects are brought in. 

5.03 Upholstered furniture and beds are thor-
oughly vacuum cleaned before applying 

the insecticide. Special attention is given to pleat
ing, tufting and cushions in the upholstered fur
niture. Pillows, cushions and mattresses are 
removed to facilitate the vacuum cleaning and 
are themselves thoroughly vacuummed. Remov
ing these articles facilitates application of the 
insecticide to the furniture and beds. Mattresses 
and upholstery are lightly sprayed. 

5.04 The frames, springs, underneath sections, 
corners, and crevices of furniture and cots 

are sprayed to thoroughly wet the surface with 
the insecticide. The spraying should be done at 
such time as to permit adequate drying before 
the furniture is to be used in order to avoid the 
possibility of the insecticide getting on the per
son or clothing of those using it. From 5 to 10 
hours or preferably overnight should be ade
quate. 

5.05 The hand sprayer should be adjusted to 
discharge a coarse spray for crevices in 

building trim, e.g., baseboards, molding, window 
and door frames and other points affording the 
bugs a place to hide and breed. 

5.06 A treatment is effective for a period of 
2 to 6 months. 
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6. ROACHES 

6.01 Equipment and Materials 

Bell System Liquid Insecticide and hand 
sprayer or 

Aerosol Insecticide - Residual Spray. 

6.02 There are several varieties of roaches 
which differ as to size (1/2" to 1-1/2") in 

length and in colo·r ranging through brown, red 
and black. All are exterminated in the same man
ner. Roaches are chewer type insects and may be 
exterminated by powders as well as by contact 
with liquid insecticides. They are relatively slow 
in reproducing but their cleverness in hiding 
largely accounts for their prevalence. Roaches 
nest in obscure locations preferring warm, moist 
and dark places, such as underneath sinks, about 
water piping, kitchen equipment, beverage vend
ing machines and in basement floor drains. 

6.03 The nuisance of roach infestations can be 
reduced by keeping the premises free from 

sources of food such as spillag~s and open or un
covered food containers. Roaches will not re
main where food is not available. They eat the 
same food as humans. Infestations in general 
offices may be due to the storage of foods and 
candies in desk drawers or in employees' lockers. 

6.04 Two exterminating procedures can be fol-
lowed. First, the Bell System Liquid In

secticide is used. This will chase the insects from 
hiding and possibly drive them from the prem
ises. Roaches hit by the direct spray will be 
killed. If the foregoing treatment is not fully 
effective, it is supplemented by application of 
the Residual Spray Aerosol Insecticide. This will 
kill the remaining insects and discourage recur
rent infestation. Spray thoroughly around pip
ing, kitchen equipment, lockers, beverage vending 
machines and floor drains as well as any other 
suspected hiding places or paths of travel. Hold 
container about one foot from surface and spray 
until surface is uniformly wet. 

7. FLIES AND MOSQUITOES 

7.01 Equipment and Materials 

Aerosol Insecticide - Space Spray. 

' 
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7.02 Careful screening of windows and doors 
and closing of other possible points of 

entry are the most important steps in fly and 
mosquito control. When numerous flies or mos
quitoes gather in the rooms, inspection should 
be made of the condition and fit of window and 
door screens, as these insects do not normally 
breed indoors under the conditions prevailing in 
telephone buildings. 

7.03 The action of the spray is that on initial 
contact the insects fall and usually death 

follows. However, in some cases this may not 
occur for several hours or some of the insects 
may recover. It is, therefore, advisable to sweep 
up those that have fallen and dispose of them 
following spraying. 

7.04 Spraying should be done when the room 
is unoccupied. First, close the windows 

and doors while spraying to avoid air currents 
and the escape of the insects to other areas. Use 
the Aerosol Insecticide space spray which cre
ates a very fine fog-like mist. Direct a spray at 
an angle towards the ceiling generally about the 
room. 

8. TERMITES 

8.01 There are two kinds of termites, the dry-
wood and subterranean species. The sub

terranean termite is the most widely distributed 
and most destructive. Very little damage is done 
by drywood termites so only the former will be 
discussed. This species requires in all cases con
tact with moist soil through wood or earthlike 
runways. Masonry walls can conceal runways 
in cracks or interior pores without visible indi
cation unless solid concrete or metal is encoun
tered; in which case a mud tunnel may be built 
as a bypass around the obstacle to palatable 
wood. Termites feed on cellulose in food, paper, 
cloth and wood. 

8.02 A termite may be distinguished from a 
flying ant under a magnifying glass. The 

termite has four large wings, the ant two large 
and two small wings. The termite has one re
striction behind the head which forms the neck. 
The ant has a restriction behind the head and a 
second one forming a waste behind the legs. 
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8.03 Frame one-story buildings without base-
ments are the easiest and most likely tar

get for termites. The attraction may be damp
ness under the building with wooden forms or 
scrap wood as backfill around the foundation or 
under the building. Once this is eaten the ter
mites start looking for other sources of cellulose. 
They will usually enter floor joists, flooring, 
stairs, windows, door frames and any other 
wooden materials easily reached from the 
ground. 

8.04 Termites can be discouraged if wooden 
forms and scrap lumber are not left in or 

around the building foundation upon completion 
of the building construction. Further discourage
ment may be necessary in areas of known ter
mite infestations in the form of metal shields 
around the foundation, pipes, or other facilities 
touching the ground. 

8.05 Infestations may be in advanced stages 
before they are discovered. Indications of 

termites are flights when a new colony is being 
created, mud runways, and painted wood looking 
as though water is pushing off the paint. The 
mud runway is an effort to move to a new source 
of wood. Any of these indicators should be fol
lowed by a probing of the wood with a metal 
tool near the ground level or near the areas of 
blistered paint or mud runways. The interior of 
the wood may be eaten away leaving only a shell. 
These chambers follow the grain and there will 
be no sawdust. Sawdust contains cellulose and 
is eaten by the termites. 

8.06 When termite damage is noted, a reliable 
exterminator should be consulted. Any 

pressure or surface treatment of infested wood 
with chemicals is best handled on a professional 
basis. After the termites have been exterminated 
in the wooden portions of the building it is ad
visable to treat the ground to prevent a reinfes
tation. Chlordane in a 2% water emulsion is 
recommended for this purpose. This chemical 
treatment, which will last about five years, is 
applied in a trench several inches deep dug about 
the width of a shovel along the foundation. The 
trench is then filled in and the fill similarly 
treated. A more lasting preventative program 
should include treatment of replaced wood with 
preservatives, the placing of shields on the foun
dation and pipes, providing ventilation or drain-
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age to remove moisture, and the removal of all 
scrap wood or wood contacting the ground. 

8.07 There are various chemicals for treating 
lumber such as creosote, arsenic, and 

pentachlorophenol. Arsenical preservatives 
should be used with caution. Some arsenic com
pounds used to treat lumber may be highly toxic 
to humans and may present a toxic fume hazard 
in case of fire. Also, termites and their burrows 
are universally infested by fungi, including many 
common molds, a number of which turn arsenic 
into a volatile form diffusing and contaminating 
the air. 

8.08 When visible signs of termites are seen, 
an investigation should be made at once. 

In areas where termite infestations are common 
or have previously occurred, special attention 
should be given to the possibility of infestations 
during the course of routine building inspections. 

9. INSECTS IN SWITCHBOARDS 

9.01 Equipment and Materials 

Aerosol Insecticide - Space Spray. 

9.02 When exterminating activities are re-
quired in switchboards, it is done with the 

concurrence and cooperation of the equipment 
maintenance forces and the Traffic people con
cerned. If commercial exterminators are em
ployed in the vicinity of telephone equipment, 
they should be warned of the hazards and pre
cautions to be observed. 

9.03 Fleas, gnats and similar insects are the 
types which usually infest switchboards 

and annoy personnel. These insects do not ordi-
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narily nest and breed in switchboards but rather 
seek temporary refuge near a source of food 
which for them is the blood of persons upon 
whom they alight. Ants, roaches or bedbugs may 
be occasionally encountered. 

9.04 The Aerosol Insecticide, space type, will 
not damage telephone equipment or cause 

interference with telephone service. 

9.05 First remove the panel from the rear of 
one portion of the switchboard and con

fine the spray to one area. The fine mist spray 
is directed towards the switchboard cables and 
to the dark corners near the floor. Three or four 
momentary depressions of the aerosol valve are 
adequate for each switchboard position. After 
spraying, replace the switchboard panel before 
opening the next one. Proceed in the same man
ner until the area inside each panel has been 
sprayed. If necessary, repeat the procedure the 
following day. 

9.06 It is of the utmost importance that no 
portion of the telephone equipment or 

adjacent area be wet with the insecticide. For 
this reason the following precautions must be 
observed: 

(a) The nozzle of the aerosol can is held no 
closer than two feet from the surface 

upon which the insecticide is applied. 

(b) The aerosol valve is depressed only mo
mentarily while the bomb is moved from 

side to side or up and down as appropriate 
while the mist is being dispersed. 
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INSECT EXTERMINATION 

ROACHES 

l. GENERAL 

1.01 Data essential· both for extermination 
of roaches and for reducing roach in

festation probability are included in this 
Section. Complete extermination of exist
ing infestations is assured by application 
of the material and procedures contained 
herein if a systematic and persistent plan 
is pursued. This Section does not take 
precedent over any conflicting local ordi
nances involving materials or personnel 
employed for roach extermination. It also 
does not apply to extermir-ation of roaches 
from switchboards, terminal rooms and 
switchrooms. 

1.02 Exterminating services of any kind in 
cafeteria quarters are carried on 

only with the cooperation of the Traffic 
Department. 

1.03 Only sodium fluoride that is colored 
blue should be used. The blue color 

serves to identify the material and to pre
vent its inadvertently being mixed with or 
applied on foods. Substantial quantities, 
if taken internally may prove poisonous to 
human beings and the precautions accorded 
to poisons should attend its use. 

1. 04 There are several varieties of roaches 
which differ as to size and color 

but all are exterminated in the same man
ner. Roaches are relatively slow in repro
ductive rate requiring about one year per 
generation and only some eight to twelve 
are produced at a time. It is because of 
their cleverness in concealing themselves 
rather than rapid reproduction which ac
counts for their prevalence. They normally 
confine their feeding and activities to 
periods of darkness and often avoid detec
tion for a long time unless surprised such 
as in switching on a light. 

1.05 The nuisance of roach infestations 
can be greatly reduced if not removed 

entirely by keeping the premises free from 
attractive substances, capable of being 
utilized for food, as roaches will not re
main unless they have access to foodstuffs. 
In general the same foods used by human 
beings are acceptable to roaches but they 
will also feed on almost any dirty accumu
lations or residues. 
1.06 Roaches are classified as a filthy 

insect in that they nest in remote 
places, preferably unclean crevices. They 
exude a dark colored oily fluid which is of 
disagreeable odor and accumulates in the 
nests and on their runways, i.e., paths to 
and from sources of food. They favor warm, 
moist and dark places and thus are more 

likely found underneath 
water piping, kitchen 
basement quarters. 

2. tqUIPMENT AND MATERIALS 

2.01 Powder bellows. 

sinks and about 
equipment and in 

Blue colored sodium fluoride powder. 

3. PROCEDURE 

3.01 Sodium fluoride, colored blue is used 
for exterminating roaches. When it 

is used in dining service quarters the work 
should be performed only in the presence of 
the Chief Matron. 

3.02 Thorough attention to cleanliness in 
and about kitchens, dining rooms. 

locker rooms, basement quarters and other 
points where foodstuffs are kept or where 
warmth and dampness prevail is the m~st ef
fective means for elimination. Annoying 
infestations in general offices are some
times promoted by the storing of foods or 
candies in desk drawers. This also applieP 
to employees' lockers. 

3.03 It is not necessary to place the so-
dium fluoride on the roaches as the 

material ordinarily gets into the stomach 
of the insect by the habit of passing their 
legs and feelers through the mouth follow
ing their walking on. the powder. The ac
tion of sodium fluoride is not quick as 
some hours and possibly days elapse from 
the time of contact with the material be
fore death occurs but contact is almost in
variably fatal. 

3.04 A powder bellows should be used for 
spreading the sodium fluoride. The 

bellows distributes the powder. sparingly 
and in finer condition thus securing maxi
mum effectiveness when it is filled not 
more than half full. The powder should be 
spread in the form of a light dust and per
mitted to remain for some days or longer, 
where feasible, as its effectiveness con
tinues for some time if kept dry. The pow
der should not be spread in such manner as 
to get on foods, food containers, dishes, 
kitchen utensils and equipment and no resi
due should be permitted to remain where it 
can come in contact with these items. 

3.05 Since roaches hide in obscure cracks 
and crevices the application of the 

exterminating powder (sodium fluoride) to 
these places is most effective. However, 
it is often impossible to reach the most 
remote hiding places but spreading the pow
der on the areas over which the roach must 
pass in search of food will result in ulti
mate extermination. After all crevi~es 
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SECTION H51.129 

have been treated, distribute a thin line 
of the powder along the edges of floors 
and on horizontal sections of the piping 
underneatn sinks but only where there 
are no underlying shelves or other places 
where equipment or utensils are stored. 

3.06 Sodium fluoride may also be used as a 
pre~entative in cafeterias, garbage 

vaults waste paper vaults, storerooms and 
in ba~ement quarters susceptible to in
festation by distributing a thin line 
around the edges of the floor and on pipes, 
etc. 

Page 2 
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4. CARE OF E~UIPMENT AND MATERIAL 
4.01 It is necessary that the tool used 

for ~pplying the powder shall be kept 
clean and dry and in good operating condi
tion. Any remaining in the bellows follow
ing its use should be removed and placed in 
a covered container. 
4.02 Sodium fluoride is adversely affected 

by moisture; therefore all supplies 
should be ~ept in a dry place. 

4.03 All tools and supplies of insect pow
der should be stored outside of din

ing service quarters, storerooms or other 
places where food is kept. 

: 
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BELL SYSTEM PRACTICES 
Buildings 
Operation and Maintenance 

SECTION B51.130 
Issue.l, Match, 1935 

ATd:TCo Standard 

INSECT EXTERMINATION 

BEDBUGS 

11 GENERAL 

1.01 This Section includes data covering 
the extermination of bedbugs and for 

minimizing infestation. Complete extermi
nation of existing infestations is assured 
by application of the material and proce
dures specified if a systematic and per
sistent plan is employed. This Section 
does not apply to extermination of bedbugs 
from switchboards, terminal rooms and 
switchrooms. 

1.02 Bedbugs breed somewhat rapidly and 
numerously. The eggs are deposited 

in crevices of ·upholstery and in other 
cracks of furniture and building trim at 
the rate of one to five eggs per day during 
the laying periods which are of two months 
duration. Four such broods are usually 
produced a year. Batching of the eggs or
dinarily requires from one to three weeks 
and the life span of the insect ranges from 
about eight to forty five weeks. Therefore 
if exterminating procedure does not destroy 
all of the eggs as well as the insects 
there is potential probability of reinfes
tation, aside from that of new coming in
sects, for some three weeks, through the 
hatching of undisturbed eggs. 

1.03 Bedbugs feed exclusively upon blood, 
preferably human, and thus capnot 

be effectively exterminated by means of 
baits or poisons. Contact with kerosene is 
fatal to bedbugs and also destroys the eggs. 
The residue of kerosene remaining in crev
ices for some days or weeks following its 
application also serves to make the areas 
uninhabitable for the insects and unfavor
able for egg development. 

1.04 For buildings in certain localities 
where there is tendency for frequent 

annoyance from bedbugs a routine schedule 
of using the insecticide is helpful in 
greatly reducing or eliminating infesta
tions. 

2. EQUIPMENT AND MATERIALS 

2.01 Band sprayer 
Bell System liquid insecticide 
Whisk broom and/or vacuum cleaner 
with upholstery tool. 

3. PROCEDURE 

3.01 Partial dismantling of the furniture 
to be treated, i.e., removal of cush

ions and other sections which are readily 
removable without the aid of tools, should 
be done to insure thorough cleaning of the 
not readily accessible places affording 

concealment . for vermin. It also facili
tates thorough application of the insecti
cide to th~ underneath sections and remote 
crevices. All pockets, tufting, pleating 
and crevices in the fabric and especially 
those points where the fabrics join the 
wood members should be thoroughly brushed 
and/or vacuum cleaned before applying the 
insecticide. 

3.02 The liquid must come in contact with 
both the insects and the eggs to de

stroy them. Therefore when using the 
sprayer it should be directed to those 
places where the insects or eggs are likely 
to be, i.e., the points mentioned in 3.01 
and also crevices in adjacent building trim 
and fittings, including picture moulding 
wainscoting, surbases, window and door 
frames. Picture frames shall be examined 
and treated if necessary. In the case of 
metal springs special attention should be 
given to the points where they connect to 
the angle irons and the liquid should also 
be directed into the hollow tubing of cots 
or furniture where accessible. 

3.03 The sprayer should be adjusted to 
discharge a fine needle stream when 

used for crevices and a mist when treating 
wicker furniture. drapes, cushions, mat
tresses, cot springs, etc. The crevices 
should be thoroughly wet with the insecti
cide so as to penetrate into their remote 
points. However when using the mist on the 
flat or smooth surfaces lt should not be 
applied sufficiently to wet them. This is 
especially to be avoided on those surfaces 
with which persons using the furniture come 
in contact as thorough evaporation of the 
liquid requires some five to ten hours or 
longer depending upon the ventilation. 

3.04 It is not ordinarily advisable to re-
move the furniture from the room for 

treatment but in cases of very bad infesta
tion, particularly with pieces such as 
wicker or others affording many places for 
concealment, removal to basement or roof 
quarters or other convenient locations is 
desirable. Such pieces should be very 
thoroughly sprayed and permitted to air for 
two or three days before returning to use. 

3.05 In localities where continuous intr.o-
duction of new insects is experienced 

a routine schedule of applying the liquid 
insecticide aids in controlling the situa
tion. This is done by applying the insec
ticide every two to four weeks as described 
in 3.02, confining the activity, however, 
to the use of the fine stream in the crev
ices. 
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SECTION H51.130 

3.06 Success in the extermination and pre-
vention of insect conditions is 

greatly dependent upon a thorough and sys
tematic plan of extermination as the in
sects readily locate and nest in any nearby 
crevices which have not been treated. 

3.07 While the liquid insecticide is not 
hazardous to use from the standpoint 

of the effects of the vapor or mist upon 
human beings it should not be sprayed close 
to open flame. 

Page 2 
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4. CARE OF E~UIPMENT AND MATERIAL 

4.01 The liquid insecticide should be ac-
corded the same care in handling and 

storage as paints. Supplies should be lim
ited to one or two gallons and they should 
be kept clean to avoid possibility of stain 
to furnishings. 

4.02 The sprayer should be emptied follow
ing use and kept in a clean and good 

operating condition. 

1 

TCI Library  www.telephonecollectors.info TCI Library  www.telephonecollectors.info 



' • 

• 

BELL SYSTEM PRACTICES 
Buildings 
Operation and Maintenance 

SECTION H51.131 
Issue 1, March, 1935 

ATd:TCo Standard 

INSECT EXTERMINATION IN SWITCHBOARDS 
(Including terminal and switchrooms) 

l. GENERAL 

1.01 The extermination of any insects from 
switchboards, terminal and switch

rooms is covered by this Section. Fleas, 
gnats and similar insects are the types 
which usually cause annoyance. They are 
objectionable chiefly because of annoyance 
to the personnel rather than because of 
damage to the equipment or interference 
with the service. Roaches~ bedbugs or ants 
may also get into equipment quarters and if 
so require special procedure or treatment 
supplementing that given in the Sections 
covering these types. 

1.02 When exterminating activity is re-
quired in terminal and switchrooms or 

in switchboards it should be done only with 
the cooperation of the equipment mainte
nance forces. 

1.03 No liquid type of insecticide shall 
be used in switchboards or in the 

vicinity of telephone equipment and it is 
important that any material used shall be 
chemically inert and electrically non-con
ductive to avoid possibility of damage or 
service interruption. Pyrethrum powder 
meets these requirements and while its 
effectiveness for vermin control is gener
ally recognized it has the added desirable 
feature of being non-poisonous to human 
beings. 

1.04 The insects which ordinarily may get 
into switchboards do not usually nest 

and breed in them but rather seek tempora
ry refuge near their source of food, i.e., 
in the case of all but roaches and ants, 
blood from the persons upon which they 
alight. Their elimination therefore con
sists simply of specific treatments for re
ported conditions and the systematic pro
cedures to care for the eggs and d'ifferent 
life cycles described in the Sections 
covering extermination in general quarters 
are not normally required. 

2. EgUIPMENT AND MATERIAL 

2.01 Powder bellows 
Pyrethrum powder 

3. PROCEDURE 

3.01 The powder bellows should not be 
filled to more than one half capacity 

so that it will discharge it finely and 
sparingly. It is desirable where feasible 
to permit the powder to remain where ap
plied, especially in the crevices, for a 
few days to discourage the return of in
sects dislodged by the treatment. 

3.02 For fleas, gnats, mosquitoes and the 
like in switchboards the pyrethrum 

powder is blown into all crevices capable 
of affording concealment. It should not, 
however, be blown into or col le ct on jacks, 
keys, relays or other telephone apparatus. 

3.03 For roaches in the switchboards the 
same treatment is used as described 

in 3.01 and 3.02 supplemented by sprinkling 
a thin line of blue colored sodium fluoride 
around the base of the switchboard in such 
manner that the roaches must pass through 
it when seeking food. The sodium fluoride 
is also permitted to remain for a few days, 
when possible, but it must be kept dry or 
its effectiveness will be lost. When 
~caches require extermination from terminal 
or switchrooms the procedure described in 
Section H51.129 Insect Extermination 
Roaches is followed but care should be tak
en that none of the powder or its dust 
comes into contact with any telephone 
equipment. 

3.04 Bedbugs are also eradicated from 
switchboards and vicinity by the pro

cedure described in 3.01 and 3.02. However, 
in cases where the annoyance continues fol
lowing this treatment it should be supple
mented by spraying Bell System liquid in
secticide into crevices in nearby building 
trim and also operators' chairs. The spray
er should be adjusted to deliver a fine 
stream rather than a mist for this work and 
care should be taken not to get any of the 
liquid on the switchboard equipment. In 
the event of bedbugs in terminal or switch
rooms the procedure described in Section 
H51.130 Insect Extermination - Bedbugs is 
employed but it is important that the 
liquid spray does not come into contact 
with any telephone equipment. The sprayer 
should be adjusted only so as to discharge 
a fine stream which facilitates confining; 
the application of the liquid to the 
crevices. 

3.05 For flies and mosquitoes in terminal 
and switchrooms owing to the possi

bility of causing equipment troubles 
through the use of fly sprays objectionable 
conditions in these quarters should be 
cared for only by means of adequate screen
ing or air filtering equipment. 

3.06 Ant conditions are cared for in the 
manner described in Section H51.128 

Insect Extermination - General. 
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SECTION HSl .131 

4. CARE OF E~UifMENT AND MATERIALS 
4.01 The tools used should be kept clean 

and in good operating condition. Arry 
powder remaining in the bellows after use 
should be removed and placed in a covered 
container. Any liquid should also be re
placed in its contafner. 

Page 2 
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4.02 It is essential that both of the pow-
ders mentioned should be stored in 

a dry place in covered containers. 
The pyretbrum powder particularly loses 
its effectiveness on aging and supplies 
should be limited to a few weeks' require
ments. 
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BELL SYSTEM PRACTICES 
Buildings 
Operation and Maintenance 

SECTION 1!51.201 
Issue 2, November, 1945 

AT&TCo Standard 

STEP-LADDERS 

USE AND CARE 

1. GENERAL 

1.01 This section covers the use, care, and 
maintenance of step-ladders and includes 

safety precautions to be followed in their use. 

1.02 This section is reissued to include minor 
changes in text and to make Fig. B con

sistent with the text. 

2. DESCRIPTION OF STANDARll STEP-LADDERS 

2.01 Two types of step-ladders are provided 
as standard for building service work. 

They are designated as Mechanics, and Building 
step-ladders. The front or step section of 
the Mechanics step-ladder is provided with 
steps and the back section with oval rungs to 
permit working from either section. The Build
ing step-ladder is lighter in construction, 
and the back section rungs are round and not 
intended to carry weight. A pail rest is pro
vided in the rung section tq. adapt it to clean
ing operations. 

3. SELECTING LENGTH OF STEP-LADDERS 

3.01 In selecting the proper length of ladder 
for a job it should be borne in mind 

that although the ladder itself may be stable 
on its base, the worlanan, if he stands on the 
top or the top step, cannot brace his legs 
against the ladder or readily grasp it to 
steady himself. For this reason it is desira
ble to use a ladder of sufficient length so 
that work can be performed while standing no 
higher than two steps from the top. 

4. SELEGTING FOOTING FOR STEP-LADDERS 

4.01 Step-ladders should not_be used on soft 
or uneven footing unless precautions are 

taken to prevent tipping by blocking_ the legs 
or lashing the ladder in position. Where it 
is necessary to block the legs a strong broad 
support that will not shift orbreak under load 
should be used. 

4.02 Step-ladders may safely be used on moder-
ate slopes provided that they are placed 

so that the direction of slope is doWDWard from 
the _step section to the rung section. When it 
is necessary to erect a step-ladder Under such 
conditions, the footing should be examined for 
slipperiness t·o insure against the ladder 
sliding. If there is any doubt as to its sta
bility the ladder should be steadied by another 
workman. 

4.03 Step-ladders should, where possible, be 
placed with respect to the location ot 

the work so that it will not be necessary for 
the workrilan to extend his body beyond the sides. 
Where conditions will not perm.it of this, ad
ditional prec~utions should be taken, such as 
having anoth6.r workman steady the ladden. 

4.04 WHERE IT IS NECESSARY TO ERECT STEP-l;AD-
DERS IN FRONT OF ELEVATOR DOORS AND DOOR~ 

WAYS, IN OR NEAR PASSAGEWAYS OR AT ANY LOCA
TION WHERE THE LADDER MAY BE STRUCK BY VEHI
CLES OR PEDESTRIANS, THE LADDER SHOULD BE PRO
TECTED BY LOCKING THE DOORS OR PLACING WARNING 
SIGNS. WHERE THIS rs NOT PRACTICABLE ARRANGE
MENTS SliOULD BE MADE TO HAVE THE STEP-LADDER 
GUARDED BY ANOTHER WORXJ1AN. 

5, CARRYING STEP-LADDERS 

5.01 Step-ladders up to and including the 
8-foot size may conveniently be carried 

by one person as shown in Fig. A. When car
rying the ladder in busy corridors .or on crowd
ed sidewalks it should be held as nearly verti
cal as possible. 

5 .02 Ladders over 8 feet in length should gen-
erally be carried by two pe~sons,partic

ularly where it is necessary to; pass 7 through 
equipment or office space, operating rooms or 
busy corridors. 

5.03 Where it is necessary to handle ladders 
in narrow corridors, stairways or in con

gested space of any type, a workman should not 
attempt it alone if.there is any doubt as to 
his ability to completely control the ladder. 

6. RAISING AND LOWERING STEP-LADDERS 

6.01 Ladders up to 8 feet in length may con-
veniently 'be erected by holding the lad

der vertically balanced on the step section 
legs The rung section is then pushed away 
from the step section as· far as the workman 
can reach. The ladder then rests on all four 
legs and the spreaders are locked down. 

S.02 In lowering ladders up to 8 feet in 
length the spreaders are first li~ed to 

form an acute angle at the joint •. The workman 
then· faces the side of the radder and wfth a 
hand on each rail, pull~ the front and back 
sections together. Care must be taken to grasp 
the rails so that the finger tips are not in a 
position where they will be pinched between the 
side rails or spreaders when the ladder is 
closed. When both sections have been brought 
together, the workman lowers the ladder. 
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6.03 Raising or lowering ladders over 8 feet 
in length in congested space or in close 

proximity to telephone equipment or moving ma
chinery should be done by two wor'lcrnen as out
lined in 6.04 and 6.05 below. 

.6.04 In raising long step-ladders, the ladder 
is first laid on the floor with the step 

section up and the feet at approximately the 
location where it is desired to ha~e it stand. 
With the foot of the ladder securely braced by 
one of the workmen in the manner shown' in Fig. 
B, it is raised to a vertical position by anoth
er worlanan. Afte1· raising the ,ladder to the 
vertiCal position, the worlanan at the rung sec
tion then pulls this section open and locks 
the spreaders down. 

6.05 In lowering long step-ladders one work-
man faces the step section with his feet 

braced against the bottom of the section. An
other workman l_ifts the spreaders to form all 
acute angle, then grasps the rung s~ction and 
lifting it slightly above the floor, pushes ±t 
against the front section. The same workman 
then backs up, lowering the close~ ladder 
while the other man holds it braced against 
his feet. 

7 • INSPECTION ROUTINE 

7.01 Each employee using a step-ladder shall 
at all times assume the responsibility 

of determining that the ladder is in ~ood con
dition and that its appearance indicates neith
er deterioration nor injury sufficient to af
fect its strei:igth. 

7 .02 If a ladder has been dropped or subjected 
to any other treatment which might damage 

it,· the ladder sh.all not be used until it has 
been inspected as described in Part 8 and found 
to be sati.µ'ac'l;ory for use. 

'f'i03 The supervisor shall inspect all step
ladders used by his forces at lea.st quar

terly. 

~· INSPECTION 

8.01 The ladder shall be examined to determine 
the condition of all parts as suggested 

in the following- paragraphs. In order to fa
cilitat~ a careful inspection for defects, it 
is advisable to place the ladder in a good 
light and in a convenient position for examin
ing all parts. If any of the defects listec 
are ·tound, or if th6--cancfition- of the ladd0r 
lie such that there is any doubt about it being 
safe to use, it shall be exchanged at one~ 
for one in good condition in accordance with 
the Company's established practice. 

SECTION Jl51.201 

8.02 The important defects to look for in side 
rails are as follows: 

(a) Damage to rail which may appear as a 
fine crack or as a fold or crease in 

the wood fibers or as a splintering ·or the 
wood ·fibers. Such defects are usually 
caused by overloading a ladder- or subject
ing it to aha.rd blow,. and may subsequently_ 
result in breakage of the ladder under nor
mal loads. The crack·s or folds in t~e wood 
fibers are most likely to occur at rung
rail intersections and a very careful in
spection is usually required to detect them. 
In most cases the. folds or creases· appear 
alone, but in some cases there also may·be 
some splintering of the wood fibers on the 
~opposite side of the rail. 

(b) Splits that extend from one face of the 
rail through to the opposite face and 

are more than 24· inches in length, or that 
result in loosening of rungs, braces or 
steps. 

(c) Protruding nai~heads. 

8.03 The important defects to look for in the 
steps and rungs are: 

(aJ Cracked, split, badly splintered or de
cayed steps or rungs. 

(b) Loose step braces and loose tie rods. 

8.04 Important defects to look for in fit.tings 
are: 

(a) Loose spreader hinges and loose spreader 
a~tachment plates. 

(b) Loose hinge joints and loose .rivets 
holding hinge a~. 

(c) Loose pail rests. 

8.05 Ladders should be tested particularly for 
any tendency to sway or "walk" when shak

en slightly in the open position. A ladder 
that sways easily should not be used until it 
has been tightened. 

9. DISPOSITION OF STEP-UDDERS REQ.UIRING RE
PAIRS 

9.01 Step-ladders which have developed defects 
which cannot be repaired in the field 

shall be immediately withdrawn from ,servi.ce 
for repair or destruction. Employees ~n the 
field shall see that such step-ladders in their 
possession are tagged or marked ''Dangerous, Do 
Not Use" -and returned to the storeroom. If 
the Company has established the practice, em
?loyees remote from the storeroom shall destroy 
and dispose of irreparable ladders, on the job, 
upon instruction.a to do Bo by the auperviaor, 
Step-ladders that are considered junk shall 
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not be destroyed if they are required in con
nection with an in~estigation that may be made 
to determine the cause of an accident or a 
ladder failure. 

9.02 When disposing 
return to the 

which can be used to 
other ladders. The 
then be destroyed. 

of a ladder remove and 
storeroom all hardware 
advantage in repairing 

defective ladder shall 

10. CARE OF STEP-LADDERS 

10.0l Step-ladders should not be 
heavy objects should not be 

fall or rest upon them. 

dropped and 
allowed to 

10.02 So far as practicable, keep ladders free 
from accumulations of dirt, oil, paint, 

plaster, etc. 

10.Q3 Ladders may be painted if desired but 
before being painted they should be care

fully inspected as described in Section 8. New 
ladders which are painted before being placed 
in use do not require this inspection. 

10.04 When the paint on a ladder is worn ex-
cessively, the ladder_ should be repainted 

in·accord8.nce With the Company's establiShed 
routine. 

I0.05 Ladder rails, rungs and steps should be 
kept free from splinters. Splinters may 

be removed by dressing them with a knife, file 
or sandpaper. 

11. STORAGE OF STEP-LADDERS 

11.01 Step-ladders that are not being used 
should be stored at a location where they_ 

will not be exposed to the elements but where 
there is ventilation. Never store ladders 
near radiators, stoves, steam pipes, nor in 
places where the wood may be subjected t6 ex
cessive heat or dampness. 

11.02 Ladde"rs· should be st.ored in i;ruch a_ manner 
as to provide ease of access for inspec

tion and prevent danger of accident when with
drawing a ladder for use. 

11.03 Where ladder racks have not been provided, 
step~ladders should preferably be stored 

in a vertical position. Do not store ladders 
in such a position that .they will be subject 
to pressure that would cause warping or twist
ing .• 

12. SAFJ'!TY PRECAUTIONS 

12.0l Observe the following· precautions when 
us1ng ste-p-ladderss 

(a) DO NOT USE OR STAND ON BO!(ES, BARRELS, 
JW)IATORS, STOOLS, CHAIRS AND OTHER 

UNSAFE SUBSTITUTES FOR LADDERS. 

:Page. 4 
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(b) Using l~dders that are too short is a 
common cause of ladder accidents. Be 

sure to select a ladder of adequate length 
as described in Part 3. 

{c) Do not leave t0ols or other articles 
on the steps, pail rest or top of a 

ladder. 

( d) Before moving a step-ladder always make 
sure that there are no tools or articles 

resting on the steps or top. 

(e) Always face the ladder when ascending 
or descending and do not-hurry or try 

to take more than one step at a time. 

(f) When getting off a ladder avoid step
ping on loose debrisf · If practicab,le, 

clear the area around the base of the 
ladder before ascending. 

{g) When working on ladders, take care not 
to overbalance. .When it is necessary 

to reach to the side, take care that the · 
body is not extended so far beyond the side 
rails as to unbalance the ladder. When it 
is ·necessary to exert a strong pull or push 
on a tool, apply the force in such. a manner 
that if the tool slips the body will move 
toWard the ladder and not to the side or 
backwards. 

(h) A step-ladder is designed to be self· 
supporting and its use as a atra;ght 

ladder should be avoided except where the 
feet can be securely braced or the ladde~ 
lashed in position. 

(i) Never step from one ladder to another 
without first de~cending. 

(j) Never use the pail rest of a Building 
ladder~as a st~. 

(k) Mechanics w~~king on step-ladders should 
avoid carrying tools in their pockets 

if there is any possibility that the tools 
may fall out • 

(1) A ~orkman holding a ladder for another 
should give it full attentiqn •. The 

safety of the man on the ladder is depen
dent upon the holder's vigilance. 

(m) THE WORKMAN SHOULD ALWAYS RE!1EMBER TO 
FIRST ERECT THE LADDER· SO THAT IT . IS. 

STEADY AND THEN STAND ON IT SO THAT HE IS 
WELL BRACED, AND WILL NOT BECOME UNBALANCED 
AND FALL IF SOMETHING GOES WRONG. THE MAlll· 
NER IN WHICH THE WORKMAN 1'0ES. THIS WILL 
DEPEND, OF COURSE, ON THE CONDITIONS or 
THE /OB. 

l 
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BELL SYSTEM PRACTICES 
Buildings 
Operation and Maintenance 

SEDTION H5l,317 
Issue· 1, March, 1953 

AT&TCo Provisional 

INSPECTION AND MAINTENANJE 

OF VENTILATING FANS 

1, GENERAL 

1.01 This section outlines procedures for in-
specting and maintaining large ventilat

ing fans. Small floor or wall type fans are 
not included. When available, manufacturers ' 
maintenance instructions should be used in con
junction with the information listed herein. 

1.02 There are two general types of fans: 
(1) centrifugal or radial flow, and (2) 

axial flow or propeller type illustrated in 
Figs. 1 and 2, respectively. 

Fig. 1 - Typical Centrifugal Fan 

Fig, 2 - Typical Axial Flow Fan 

1.03 Centrifugal fans are used al.Jnost exclu
sively in systems where air must be 

moved through ducts. 

1, 04 Centrifugal fans are classed, depending 
on the inclination of the rotor blades, 

into two general types ·as illustrated by 
Figs, 3 and 4. 

( 

Fig. 3 - Forward Inclined Blades Viewed 
from Inlet Side 

Fig, 4 - Backward Inclined Blades Viewed 
from Inlet Side 

1.05 The slope or angularity of the blades 
determines the operating characteristics 

of a fan; a forward-curved or sloped blade is 
found in a fan having low speed characteris
tics, while a backward-curved or sloped blade 
is found in a fan having higher speed operating 
characteristics. 

1.06 Axial flow fans are made with various 
numbers of blades of a variety of shapes, 

and are suitable where large quantities of air 
are required to be moved against little or no 
static pressure or resistance. In general fans 
of this type are designed to move the maximum 
amount of air possible with the least possible 
noise. 

1.07 When handling ventilating fans, the fol
lowing precautions should be observed: 

(a) Avoid, by careful handling, the dropping 
or jarring of small completely assembled 

units. Lift units by the base only and not 
by the shaft coupling, motor or fan housing. 

Copyright, 1953, by American Telephone and Telegraph Company 
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SECTION HSl.317 

(b) Special care should be exercised in 
handling dismantled individual parts, 

such f1S the fan wheel, housing, shaft and 
bearings to prevent their mechanical dis
tortion. 

(c) Fan wheels and assemblies are factory 
balanced to give smooth and vibrationless 

operation. If the fan wheel is damaged or a 
shaft is dropped and bent, rebalancing of the 
assembly, after repairs will generally be 
found necessa:ey. 

(d) A fan wheel should never be lifted by, or 
allowed to rest its entire weight on, the 

side plates or blades. The fan wheel and 
shaft assembly can be lifted by slings around 
the shaft on each side of the wheel so the 
wheel is supported by its hub. If a chain is 
used there must be sufficient padding on the 
shaft and wheel to prevent scoring of the 
shaft or damage to the wheel. The chain or 
slings should be spread with timbers, or 
braced by some other method to prevent damage 
to the wheel side plates. If the fan wheel 
is received separate from the shaft, a suit
ahle bar should be placed through the hub for 
lifting, making sure not to damage the fin
ished bore of the wheel. 

1.08 Fans placed in storage or laid up for an 
extended interval should be protected 

against moisture, corrosion and the accumula
tion of dirt and dust. Wheels should be 
blocked to prevent their rotation by natural 
draf't Or stack effect. Periodic inspections of 
these fans should be made to insure that no 
damage is developing. 

2. SAFETY 

2.01 A ventilating fan can be a very dangerous 
piece of equipment to perform work-on 

unless certain saf'ety precautions such as the 
following are observed: 

(a) Before starting to work on a fan, be sure 
the motor disconnect switch is in the 

open position, and then remove the fuses. To 
lessen the possibility of these fuses being 
inadvertently replaced by other employees 
while the work is in progress, it is sug
gested that the employee doing the work 
should carry them on his person until the 
work is finished. 

(b) When deemed necessary and where the fan 
is subject to a natural draf't or stack 

effect which may cause the wheel or blades to 
rotate they should be blocked, when at a 
complete standstill, with a suitable piece of 
wood (2 x 4). 

Page 2 

(c) NeVer operate a fan unless the belt guard 
is securely in place. If the guard must 

be removed to perform certain work operations, 
it should be replaced before the fan is re
stored to service. 

3. INSPECTION 

Dirt 

3.01 Although the air which reaches the fan is 
usually relatively clean, it always con

tains a quantity of finely divided dust. Over 
a long period of time this dust frequently ac
cumulates in a dense layer on the forward sur
face of the rotor blades. Such acc11¥1ulations, 
by altering the shape of the surface of the 
blades, reduce the efficiency of the fan. An 
accumulation of dirt can also cause a centrifu
gal unbalance in the fan, Fig. 5. Any substan
tial amount of dirt should not be allowed to 
build up on the blades or fan housing. 

Out of Balance 

Fig. 5 - Dust Accumulations Cause Wheel 
Unbalance 

Excessive Vibration 

3.02 An excellent indication of fan.trouble is 
excessive vibration. The amount of 

vibration to be termed excessive must be deter
mined from experience with each type of fan. 
There are no fixed rules on allowable vibration. 

3.03 When a fan exhibits excessive vibration, 
the following probable causes should be 

checked: 

(a) Alignment and level. 

(b) Shaft bent. 

(c) Wheel or sheaves loose on shafts. 

(d) Loose or worn bearings. 

(e) Loose foundation bolts. 

(f) Motor out of balance. 

(g) Fan or motor sheaves out of balance. 

(h) Coupling misalignment. 

i 
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3.04 If the vibration is not due to any of the 
above causes, check the fan wheel for 

worn blades and for the accumulation of dirt, 
paint, or other foreign material. 

Bearings 

3.05 The bearings of ventilating fans are 
usually either the oil ring or the ball 

bearing type as illustrated by Figs. 6 and 7 • 
Ball bearings may be either the grease or oil 
lubricated type. All bearings must receive 
periodic attention. When inspecting bearings, 
the following items should be checked: 

(a) The bearings are properly aligned. 

( b) No lubricant is dripping from the bearing. 

(c) Bearing temperature is not excessive. 
Fan bearings generally should run coo]. 

enough to allow hand contact. 

Fig. 6 - Disassembled View of Pillow Block 
Ball Bearing 

Fig. 7 - Disassembled View of Self-aligning 
Ring Oiling Bearing 

Oil Ring Bearings 

{d) Oil ring bearings are lubricated with 
the proper type oil as listed in Para

graph 4.04(g). The oil level in the gauge 
shall be: 

Min, 1/2 full 
Mai, 3/4 full 

SSrvice fOr a year or more shall be 
relubrioated with (220-260 SlOO) oil or 

SECTION HSl.317 

{ e) When checking the oil level in a bearing 
the shaft should not be turning or a 

false oil level may be indicated. 

{f) The oil has been replaced with fresh oil 
within at least two years. 

(g) Oil rings turn and deliver oil to the 
shaft and bearings. 

(h) Oil gauges are free from leaks, and glass 
gauges, where provided, are free from 

cracks. 

Ball Bearings 

(i) 

1/3 

The bearing contains the proper amount of 
lubricant. A grease bearing should be 
full. A greater amount may cause bearing 

failure. 

{j) The bearing has been relubricated within 
three years. 

Wheel 

3.06 The wheel or rotor of the fan should be 
inspected for the following items: 

{a) With the power off, the wheel is rotated 
by hand to assure its easy movement. 

{b) There is ample clearance between the 
wheel and housing, so that the wheel does 

not strike the housing. 

(c) EKcessive corrosion and erosion because 
these defects may cause the wheel to 

collapse. 

Drives 

3.07 The two main types of drives between 
a fan and motor are V-belts and direct 

coupling. The items to be checked when in
specting each are listed below: 

V-Belts 

{a) Proper tension in all belts. 

{b) No foreign material on belts. 

(c) Sheaves are aligned. 

(d) Excessive belt wear. 

{e) Belt guard is properly installed. 

(f) Wheel is free of dirt. 

Page 3 
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SECTION !151,317 

to be sure that the shaft is not bent, The 
only sure way to check for slightly bent shaft 
is with a shaft indicator. }'/ith long heavy 
shafts it is sometimes necessary to take the 
shaft out of the fan and put it in a lathe to 
check. 

5.03 If an unbalanced fan is allowed to run, 
it will gradually get worse by loosening 

foundation bolts, pounding and burning out 
bearings, springing shaft and possibly damaging 
the fan wheel itself, 

5.04 Fan balance can pe determined by chalking 
the shaft. This method of balancing is a 

trial and error method and requires no elabo
rate equipment. Clean shaft and hold sharply 
pointed chalk stick so that the point just 
touches the shaft when the fan is running. 
This will scribe a line on the shaft. The 
length of line will depend on the amount of 
unbalance. A short line will indicate the fan 
is badly out of balance. When the fan is in 
balance a line will be all around the shaft. 
Make 3 or 4 lines on the shaft so that an 
average reading can be taken. 

5,05 Take for an example a single width fan, 
overhung wheel type as illustrated by 

Fig, 9 (both bearings on the same side of the 
fan). Run the fan up to speed and chalk the 
shaft between the inboard bearing and the fan, 
Then stop the fan and turn the wheel by hand to 
see how long and heavy the marks show. The 
heavy side will throw out so that the marks 
will show up on the heavy side. A weight is 
then usually required on the heel of the blade 
opposite the heavy side or 180 degrees away. 

Fig, 9 - Typical Single Width Fan 

Page 6 
6 Pages 

---o - ·~ ...... ,_,... a.uu. u.L·c1...Lu vne 
into a pail or other receptacle. 

O.LO Oil 
Cl A,qn t.h.:i. 

5,06 A double width or center plate type fan 
has to be treated a little differently. 

A fan of this type, as illustrated by Fig, 10, 
has one bearing on each side of the fan and has 
to be chalked on each side between the bearing 
and wheel as in reality two wheels have to be 
balanced at the same time, and one side affects 
the other if not carried out this way. Now 
with marks on both sides of the fan, see if 
the marks are on the same side of the shaft. 
If so, weights are usually used on each side 
of the wheel same as in Paragraph 5.o5. If 
marks shift, the weights are moved till best 
results are obtained. 

Fig, 10 - Typical Double Width Fan 

5.07 A single width fan with a bearing on 
each side can usually be treated the 

same as outlined in Paragraph 5.06. 

5.08 The balancing of large ventilating fans 
is usually a project requiring the as

sistance of the fan manufacturer. 

6, MAINTENANCE AND INSPECTION RECORD 

6.01 For scheduling and recording maintenance 
information for ventilating fans, refer 

to Section !151. 350 "Building Mechanical Equip
ment Scheduling Routine Maintenance. 11 

\ 
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BELL SYSTEM PRACTICES 
Buildings 
Construction and Mechanical Plant 

BELL SYSTEM PRACTICES 
Buildings 
Operation and Maintenance 

SECTION HJ4. 290 
Issue 1, January, 1952 

AT&TCo Standard 

Sl36'ff8lf I!!Sl. 321 
Issue 1, January, 1952 

AT&TCo Standard 

SAFETY VALVES FOR LOW PRESSURE STEAM BOILERS 

1. GENERAL 

1.01 This section describes A.S.M.E. Standard 
safety valves, spring loaded types, rec

orrunended for installation on low pressure (15 
pounds or less) steam boilers used for heat
ing systems or hot water supply systems, to 
prevent excess pressure in the boiler under 
all conditions of operation. 

1.02 This section includes recommendations 
for minimum and maximum safety valve 

sizes and installation of safety valves, and 
it also applies to boilers operating under va
por conditions. 

1.03 This section replaces Section H34.222, 
Issue 1, March 1944, Safety and Relief 

Valves. It is issued to place safety valves 
in a separate section. The replaced section 
also dealt with pressure relief valves for hot 
water storage tanks, hot water heating boilers 
and hot water supply boilers which are now 
outlined in the following sections: 

(a) Section H34.190, Issue 1, January 1952, 
Relief Valves for Hot Water Storage 

Tanks. 

(b) Section H34. 291, Issue 1, January 1952, 
Relief Valves for Hot Water Heating 

Boilers. 

( c) Section H34. 292, Issue 1, January 1952, 
Relief Valves for Hot Water Supply 

Boilers. 

It also includes additional information on 
method of installation not mentioned in thf:: 
replaced section. 

1.04 This section applies generally to new 
installations. In existing installa

tions non-standard safety valves need not be 
replac9d and installed in accordance 'With this 
section provided they are of the spring loaded 
type, are in operative condition, are· testable, 
by means of a substantial integral lifting le.
ver, and have no shutoff -valve or other ob
struction between the boiler and the safety 
valves or on the discharge side of these valves. 

If, however, there is any doubt as to 
the effectiveness of an existing valve, it is 
recommended that a new valve be installed as 
outlined herein. 

1.05 Where local and/or state codes, rules, 
and regulations call for higher require

ments than these indicated or implied in this 
section, such authority takes precedence and 
its requirements are followed; where those re
quirements are lower than these in this sec
tion, compliance with the provisions of this 
section is recommended. 

2, RECOMMENDED TYPE 

2.01 Each low pressure steam boiler is pro-
vided with one or more A.S.M.E. Standard 

safety valves of the spring pop type and so 
constructed that the valve cannot be reset to 
release at a pressure greater than 15 pounds. 

2.02 Seals are attached in such a manner as 
to prevent safety valve from being taken 

apart without breaking the seal. 

2.03 The standard valve has a substantial in
tegral lifting device. The seats and 

discs are of non-corrosive materials. 

3. MINIMJM AND MAXIMUM INLET SIZE 

3.01 The inlet size of standard safety valves 
used on a boiler is not smaller than 

3/4-inch iron pipe size and not larger than 
4-1/2-inch iron pipe size. 

J.02 Where the capacity of a boiler requires 
the size of a safety valve to be larger 

than 4-1/2-inch iron pipe size, two or more 
safety valves are installed to provide the re
quired capacity. Cross-sectional areas of 
openings in boilers for safety valves, and of 
connecting piping when used, are at least equal 
to the total cross-sectional area of the valves. 

4. MARKINGS 

4.01 Each standard safety valve is plainly 
labeled with the manufacturer's name or 

registered trade mark, the letters "A.S.M.E. 
Standard" and with the pressure in pounds per 
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square inch at which it is set to blow. These 
data are usually stamped or cast on a plate 
securely attached to the casing so as not to be 
obliterated in normal service. 

5. INSTALLATION 

5.01 A safety valve is installed on a steam 
boiler in the opening provided by the 

boiler manufacturer for this purpose. (See 
Paragraph 3.02,) 

5.02 To insure functional operation of the 
safety valve at all times, no shutoff 

and cutout valves or any other means of ob
struction are installed between the safety 
valve and the boiler. 

6. DISCHARGE PIPE 

6.01 Where a discharge pipe is used, the 
cross-sectional area is not less than 

the full area of the safety valve outlet or 

Page 2 
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the total of the outlets of the valves dis
charging thereinto. 

6.02 No shutoff of any description is placed 
on the discharge pipe between the safety 

valve and the atmosphere. 

6.03 The discharge pipe is run and terminated 
in such a manner that its enP. cannot be 

plugged, capped, frozen or obstructed in any 
way and so arranged as to Properly protect 
persons and property. 

7. MEANS FOR TESTING 

7.01 The integral lifting lever on the stand-
ard safety valve provides a means for 

manual testing. By hand operating the lever, 
the valve disc is raised and the valve will 
discharge if in operable condition. 

I 
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Buildings 
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Issue 

SECTION H51, 322 
Issue 1, January, 1952 

AT&TCo Standard 

LOW WATER CUT-OFF CONTROLS FOR OIL BURNERS 

1. GENERAL 

1.01 This section describes a type of control 
recommended to be used to stop oil burn

ers of steam boilers before the water in the 
boiler drops to a dangerous level and prevents 
further operation of the burner until the wa
ter in the boiler is returned to a safe level. 
This form of control is commonly known as a 
low vra.ter cut-off. 

1.02 This section replaces Section HJ4.225, 
Issue 1, February 1945, Low Water Shut

off Controls. It is issued to place this type 
of control for oil burner in a separate sec
tion. It also includes recommendations for 
method of installation not mentioned in the 
replaced section. Low v.rater cut-off controls 
for gas burners and mechanical stokers will 
be covered in separate sections. 

1.03 This section applies to both new and ex-
isting oil burner installations in steam 

boilers. The use of an approved automatic de
vice for shutting down an oil burner associated 
with a steam boiler if low water occurs in the 
boiler is recommended by the National Board of 
Fire Underwriters in Pamphlet No. 31, Para
graph 6, Section 20, 

1.04 Where local and/or state codes, rules, 
and regulations call for higher require

ments than these indicated or implied in this 
section, such authority takes precedence and 
its requirements are followed; where those re
quirements are lower than these in this sec
tion, compliance with the provisions of this 
section is recommended. 

2. RECOMMENDED TYPE 

2.01 Each steam boiler is equipped with a low 
water cut-off which automatically stops 

the operation of the oil burner before the wa
ter line drops below the lowest safe water 
level of the boiler. It may be a separate 
control or in combination vii th an automatic 
water feeder on the boiler. 

2.02 Each separate low water cut-off control 
has a sediment chamber, or if in combina

tion with an automatic water feeder the sediment 

chamber on the water feeder serves the pur
pose. An A.S.M.E. approved blow-do\'m valve 
is used at bottom of the control or water 
feeder, and this allows the draining of the 
float chamber of the control or water feeder 
faster than it flows in from the boiler, thus 
permitting a check of operation. Also, this 
blow-down feature provides a means for ridding 
the unit of sludge, rust and scale which might 
impair its effective operation. Self-cleaning 
low water cut-off devices are not recommended. 

2.03 Low water cut-off controls in both the 
separate type and the type in combina

tion with an automatic water feeder automati
cally reset when a safe water level is restored 
and allows the burner to start if low water 
has been the only cause for cutting off the 
burner. Each type is obtainable with an alarm 
feature to identify a low ·water shut down and 
with a marru.al reset in place of an automatic 
reset if either or both are desired. 

J, INSTALLATION 

3.01 A low water·cut-off is connected electri-
cally into the main oil burner supply 

circuit in such a manner as to shut off the 
electric power supply to the burner in the 
event the water level falls to 1/2 inch in the 
gauge glass of the boiler and restores this 
power supply when the water level is raised 
above the 1/2-inch level, 

3.02 A separate low water cut-off control may 
be attached directly either to: 

(a) The boiler or water column connections 
with the bottom equalizer connection 

of non-ferrous metal, or to 

(b) The gauge glass connections using a Y 
with the gauge glass piping connected 

to the straightway tapping of the Y and 
the control connected to the branch of the 
Y with both equalizer connections of non
ferrous metal. The connecting pipe and 
fittings are of the size of the fittings 
in the device if practicable, but need not 
exceed 1-inch iron pipe size and in no 
case may they be less than 1/2-inch iron 
pipe size. 
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J.OJ Regarding the installation of automatic 
v-1ater feeders for boilers, it is recom

m~nded that they be attached directly either 
to boilers, to water column connections or to 
gauge glass connections as prescribed in Para
graph J.02 for a separate low rra.ter cut-off 
control. Under this arrangement, where the 
low water cut-off device is in combination 
with an automatic water feeder, the require
ments reconrrnended for installation of a separate 
low water cut-off control described in Para
graph 3.02 are fulfilled. 

3.04 The blow-down valve of a separate low 
water cut-off control, or if in combina

tion with an automatic water feeder the blow
dovm valve of a water feeder, is connected 
with a vertical straightway drain sized full 
area of valve connection. This drain is termi
nated so that the condition of the discharge 

Page 2 
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may be observed, and end is cut at angle of 
45 degrees to prevent its being fitted vii th a 
plug or cap. 

4, MEANS FOR TESTING 

4.01 The blow-down valve at the bottom of an 
individual low water cut-off control or, 

if in combination with an automatic vra.ter feed
er, the blow-dovm valve of the water feeder 
provides a means for manual testing. By open
ing this valve, the float chamber of the con
trol or 11ra.ter feeder can be drained of water 
faster than it flows into it from the boiler, 
thus causing a condition of low water in the 
boiler and permits a check on the operation of 
the low water cut-off mentioned in Para-
graph 2.03. 

• • I , 
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Operation and Maintenance 

S!CllON AlOl.11• 
SECTION H5 I .33 I 

Issue I, March, 1958 
AT & TCo Standard 

REPLACEMENT PARTS AND PROCEDURES 

AIR DRYER KS-16432, LIST 1 

I. GENERAL 

I.OJ This section covers the information neces-
sary for ordering parts to be used in the 

maintenance of the KS-16432, List 1 air dryer 
used to furnish dry compressed air to cable sys
tems maintained under continuous gas pressure. 
It also covers approved procedures for replacing 
these parts. 

1.02 Part 2 of this section covers the part num-
bers and names of parts which it is prac

ticable to replace in the field in the maintenance 
of this apparatus. No attempt should be made to 
replace parts not designated. Part 2 also con
tains explanatory figures showing the different 
parts. This information is called Replacement 
Parts. 

1.03 Part 3 of this section covers the approved 
procedures for the replacement of the 

parts covered in Part 2. This information is 
called Replacement Procedures. 

2. REPLACEMENT PARTS 

2.01 The figures included in this part of the 
section show various parts in their proper 

relation to other parts of the appartus. The part 
numbers and names given are those assigned by 
the Puregas Equipment Corporation and listed 
by the Western Electric Company's Merchandise 
Department. When the part names differ from 
those in general use in the field, the latter names, 
in some instances are shown in parentheses. 

2.02 Wh•m ordering a replacement part, state 
the part number and name, specify for 

the KS-16432, List 1 air dryer, and give the 
Western Electric Company's serial number. For 
example: "7378B Heater for KS-16432, List 1 
Air Dryer, WECo Ser. No ..... "Do not refer to 
the BSP number or to any information given in 
parentheses. 

© 1958, American Telephone and Telegraph Company 
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SECTION ASO I. 929 
SECTION H51.33 I 

7391 DOOR ASSEMBLY 

314 GROMME 

2056 VIBRATION 
(NOT SHOWN) 

Page 2 

'!f,0:,..-1;:.---',--~-'--2!, 7379 LJJW PRESSURE G,tijjGE 

NOTE: 7337 WATER EJECTOR (FURNISHED ON EARLY PRODUCTION AIR DRYERS) 
(NOT SHOWN)(SEE FIC..4 FOR WATER EJECTOR PARTS) 

Fig. I - KS- I 6432, List l Air Dryer 

(OUTPUT AIR PRESSURE GAUGE) 

7379A PRESSURE GAUc.E. GLASS 

7385 MALE PWG 
7385A FEMALE RECEPTACLE 

(ALARM CIRCUIT CONNECTORS) 

7470 WATER DRAIN COCt\ 
(SEE NOTE) 

7363-4 CONNECTING CORD 
WITH PWG (INCOMING 
POWER CORD) 

314 GROMMET 

f 
I. 

• 
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7377 F HUMIDITY SIT PLUG 
(NOT SHOWN) 

748 SCREW 

SECTION A501.929 
SECTION H51.331 

7377 D 
t.LECTRONIC 
TUBE 
50 L 6 GT 
(INSIDE 
HUMIDITY 
ALARM CASE) 

7377 A RELAY 
ASSEMBLY 
AND BOX 
(HUMIDITY 
ALARM) 

7376 
HIGH-LOW 
PRESSURE 
ALARM 
(HlGH- LOW 
OUTPUT AIR 
PRESSURE 
ALAR Ml 

7351 TANK 
PRESSURE GAUGE 
(DEHYDRATING 
TANK PRESSURE 
GAUGE) 

7399 PRESSURE REGULATING VALVE 
(OUTPUT AIR PRESSURE REGULATOR) 

314 
GROMMET 

7378-1 
MASTER 
STOP-START 
SWITCH -,--"*"'~ 
(INCLUDES 
7378 B 
HEATER) 

7378 B 
HEATER 
CSEE NOTE) 

314 
GROMMET-~~ 

7367 
REFRIGERA110N 
COMPRESSOR -+-"-,
(SEALED UNIT) 

7370 
REFRIGERATION 1 

THERMOSTAT ' 
(DEHYDRATING 
TANK 
TEMPERATURE 
CONTROLLER) 

7372 AIR 
COMPRESSOR 
PILOT 
UNLOADER 
(SEE FIG.3) 

2059 
FAN MOTOR -,-Hr-
668 SCREW 
(MOTOR 
MOUNTING 
SCREW) 

7373 AIR 
COMPRESSOR 
MOTOR ---r--<V 

7374 
ADJUSTABLE 
V-BELT 
PULLEY 

7362 
F"AN GUARD 

756 SCREWS 

7375 V-BELT 

7452 A DISCHARGE 
AIR-FLEX 
TUBE ASSEMBLY 
(INCLUDES FITTINGS) 

7371 

7451 A UNLOADER VALVE FLEX 
TUBE ASSEMBLY (INCLUDES FITTINGS) 

NOTE: FOR SWITCHES HAVING FLAT COVERS 
(MOTOQ. AND COMPRESSOR 
MOUNTING SCREWS) (NOT SHOWN) 

OVER FRONT ONLY ON: EARLY PRODUCTION 
AIR DRYERS, ORDER 7378 A HEATER 

Fig. 2 - KS-16432, list 1 Air Dryer - Interior View 

7350 TANK 
T~MPERATURE 
INDICATOR 
COE.HYDRATING 
TANK 
TEMPERATURE 
INDICATOR) 

7325 PORO~E 
FILTER 
ASSEMBLY 
(AIR FILTER) 
<BEHIND AIR 
PRESSURE 
REGULATOR) 

531 SCREW 

7377E 
HUMIDITY 
SENSING 
ELEMENT 
(INSIDE 
MANIFOLD) 

7377 G 
RETAINING 
RING WASHER 
(NOT SHOWN) 

7377 BI 
HUMIDITY 
CONNECTING 
CORD AND 
PLUG 

7349 
CHECK VALVE 

7349A 
CHECK VALVE 
GASKET 
(WASHER) 

7371A 
INTAKE FILTER 

73718 
INTAKE FILTER 
FELT + 
7371C 
INTAKE FILTER 
l="IBER GLASS+ 

+PART 01=" 
7371A 
INTAKE FICTER 

7361 
BELT GUARD 

2117 
BREATHER 
VALVE 
CFLAPPER) 

2118 
BREATHER 
VALVE. 
BUMPERCSTOP) 

2138 
BREATHER 
VALVE SCREW 

CNOT SHOWN) 
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5877 ROD 
(VALVE ROD) 

5876 PRESSURE 
ADJUSTMENT SCREW 6054 SPRING 

7372A 
0-RING 

5880 7/16"DIA. 
STAINLESS 
STEEL BALL 
(VALVE BALL) 

5883 FELT 
FILTER 
2/16"THK 
9/16"o.o. 

Fig. 3 - 7372 Air Compressor Pilot Unloader 

3. REPLACEMENT PROCEDURES 

3.01 List of Tools, Gauges, and Materials 

CODE OR 
SPEC NO. 

TOOLS 

33 

565A 

566A 

DESCRIPTION 

11/32-inch Hex. Single-end Socket 
Wrench 

90-degree Offset Screwdriver 

45-degree Offset Screwdriver 

KS-14164 Red Sable Round Artist's Show Card 
Brush 

R-1542 6-inch Adjustable Wrench 

R-2485 5/32-inch Allen Socket-Screw Wrench 
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2327 0- RINC 1)1-1~~ ... 63 78 

F"OR PISTON 13/16 OD.-k'o~r<= VALVE 
SEAT 
DISC 

6377 VALVE SEAT 
DISC SCA EW -----1~""'!-..J 

2323 0- RINC. 
FOR PISTON 11/16 ao.-~ .. 

6374 PISTON-T-.l.1 

Fig. 4 - 7337 Water Ejedor - Furnished on 
Early Production Air Dryers 

CODE OR 
SPl!C NO. 

TOOLS 

R-2512 

R-2652 

R-5850 

DESCRIPTION 

8-inch Adjustable Wrench 

9-inch Thin Monkey Wrench 

5/8- and 3/4-inch Open Double-end 
Offset Flat Wrench 

9/16- and 11/16-inch Special Socket 
Wrench and Crossbar, Stevens-Wal
den No. 2623 

8-inch Pipe Wrench, Erie Tool Works 

3/4- and 13/16-inch Open Double-end 
Flat Wrench, J. H. Williams & Co 
No. 731 

15/16- and 1-inch Open Double-end 
Flat Wrench, J. H. Williams & Co 
No. 33C 
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CODE OR 
SPfC NO. 

TOOLS 

GAUGES 

DESCRIPTION 

7 /16- and 1/2-inch 12-point Offset 
Box Wrench, J. H. Williams & Co 
No. 8725 

Spanner Wrench, 
American Instrument Co No. 4-4896A 

4-ounce Riveting Hammer 

Combination Pliers 

P-Long-nose Pliers 

1-1/4-inch Screwdriver, 
Stanley Tools No. 2012 

3-inch Cabinet Screwdriver 

4-inch Regular Screwdriver 

No. 2 Phillips Type Screwdriver 

Bearing Puller, Owatonna Tool Co 
No. 1002 With No. 1002-Ll Single
end Arms 

KS-6938 Feeler Gauge 

MATERIALS 

KS-6824 Sealing Compound 

Electricians Tape 

Maintenance Kit, Puregas Equipment 
Corp. 500M. Consists of: 

2323 0-ring for Water Ejector (l)t 

2327 0-ring for Water Ejector (l)t 

tlncluded only in kits ordered for air dryers 
having serial numbers indicating that they are 
equipped with water ejectors. 

CODE OR 
SPEC NO. 

IMTERIALS 

SECTION A.501.929 
SECTION H51.33 I 

DESCRIPTION 

5883 Felt Filter for Pilot Un
loader (2) 

7349A Check Valve Gasket (2) 

7371B Intake Filter 
Felt (4) 

7371C Intake Filter 
Fiber Glass ( 4) 

Air 
Compressor 

7372A 0-ring for Pilot Un
loader (2) 

3.02 Before making replacement of parts, shut 
off the air supply to the cable system, re

move the alarm circuit connector from the right 
side of the cabinet, move the master start-stop 
control to the OFF position, and remove the plug 
of the power cord from the power supply. Com
pletely release the air pressure in the air dehy
drating tank by pulling up on the finger ring of 
the safety valve. When it is necesary to move the 
air dryer in order to work from the back of the 
cabinet, disconnect the cable system air line at 
the right side of the cabinet. Take care not to 
damage the air-line tubing while moving the 
cabinet. 

3.03 When it is necessary to take the air dryer 
out of service, follow local instructions re

garding the need for connecting a cylinder of 
nitrogen gas to the cable system. 

3.04 Ordering information for the sealed re-
frigeration unit and the condensing coil is 

given in Fig. 2. However, no replacement proce
dures for these parts are covered in Part 3, since 
their replacement requires the services of per
sonnel trained in the maintenance of refrigera
tion equipment. 

3.05 No replacement procedures are specified 
for screws, pipe fittings, grommets, pres

sure gauge glasses, or other parts where the 
procedure consists of a simple operation. 
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3.06 When connecting the threaded fittings, ex-
cept pressure fittings on copper tubing, ap

ply a small amount of KS-6824 sealing compound 
to the male pipe thread using the KS-14164 
brush. Take care to keep the compound away 
from the end of the fitting to avoid getting com
pound into the air system. 

3.07 After completing work on the air dryer, 
check that any tubing disconnected has 

been reconnected and any guards removed, re
mounted. Connect the power cord to the power 
supply and move the master start-stop control 
to the ON position. When the pressure gauges 
and temperature indicator show correct pressures 
and temperature, reconnect the alarm circuit 
and open the air supply to the cable system. 

3.08 After making any replacement of parts, 
the part or parts replaced shall meet the 

requirements involved as specified in Section 
A401.92£/H51.330. Other parts whose adjust
ment may have been directly disturbed by the 
replacement operation shall be checked to ap
plicable requirements. 

3.09 Air Compressor: Fig. 2 

(1) Remove the drive belt as covered in 3.12. 
Disconnect the tubing from the fittings in 

the cylinder head using the R-1542 wrench. If 
the tubing does not have flexible sections, also 
disconnect the other end and remove the tub
ing to facilitate removal of the compressor. 
Remove the compressor mounting screws with 
the Williams No. 8725 wrench and remove the 
compressor. Transfer the fittings in the cyl
inder head to the corresponding ports in the 
cylinder head of the new compressor using the 
R-1542 wrench. 

(2) Mount the compressor and connect the 
tubing. Mount the drive belt as covered 

in 3.12. Check the alignment of the compressor 
and motor pulleys with reference to the belt. 
If necessary, shift the pulley on the motor 
shaft. To do this, loosen the setscrew in the 
inner hub with the R-2485 wrench, reposition 
the pulley, and securely tighten the setscrew. 
Mount the belt guard. 

Page 6 

3.10 Air Compressor Intake Filter Felt and 
Fiber Glass: Fig. 2-Unscrew and remove 

the intake filter from the air compressor. Re
move the retaining spring and the screen from 
the fitter housing using the P-long-nose pliers. 
Remove the filter felt and fiber glass and sub
stitute the new parts. Position the screen against 
the felt and snap the retaining spring into the 
groove in the housing. Mount the filter housing 
on the compressor. 

3.11 <!ir Compressor Breather Valve: Fig. 2-
The breather valve is located behind the· 

compressor pulley. To replace parts of the valve, 
first remove the belt guard mounting screws at 
each end of the guard using the 3-inch cabinet 
screwdriver and remove the guard. Remove 
the valve mounting screw with the Williams 
No. 8725 wrench and remove the valve stop and 
flapper. Substitute new parts as required and 
mount the parts. In order to obtain satisfactory 
operation of the valve, the clearance between the 
stop and the flapper at the outer end should be 
.030 to .035 inch. Use the KS-6938 gauge to 
check this clearance. If necessary, bend the stop 
at the mounting screw to obtain this clearance. 
Mount the belt guard. 

3. 12 Drive Belt: Fig. 2-Remove the belt guard 
mounting screws at each end of the guard 

with the 3-inch cabinet screwdriver and remove 
the guard. Loosen the setscrew in the front hub 
of the motor pulley using the R-2485 wrench. 
Turn the front flange of the pulley counter
clockwise and remove this part of the pulley 
from the shaft. Substitute the new belt. Remount 
the front flange of the pulley. Position the flange 
to meet the tension of drive belt requirement in 
Section A401.929/H51.330. Mount the belt guard. 

3. 13 Motor Capacitor: Fig. 2-Remove the ca-
pacitor housing from the top of the motor 

using the 11/~-inch Stanley screwdriver. Remove 
the capacitor and unsolder the leads at the ca
pacitor. Solder the leads to the terminals of the 
new capacitor. Position the capacitor on the 
motor and mount the housing. 

3. 14 Motor: Fig. 2-To replace the motor, pro
ceed as follows: 

• 
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(1) Remove the drive belt as covered in 3.12. 
Loosen the setscrew in the rear hub of 

the pulley with the R-2485 wrench. Remove 
the pulley from the motor shaft using the 
bearing puller if necessary. Remove the key 
from the motor shaft with the combination 
pliers. Remove the mounting screws at the 
front of the motor using the Williams 
No. 8725 wrench . 

(2) Loosen the motor terminal box cover 
screws with the 3-inch cabinet screw

driver and remove the cover. Remove the cord 
clamp nut from the clamp using the screw
driver and the 4-ounce riveting hammer. Tag 
and disconnect the external leads using the 
No. 33 wrench. Remove the nut from the ends 
of the leads and remove the leads and clamp 
from the terminal box. Remove the mounting 
screws at the rear of the motor with the 
Williams No. 8725 wrench. Remove the motor. 

(3) Lubricate the new motor as covered in 
Section A401.929/H51.330. Remove the 

plug from the cord clamp hole in the side of 
the terminal box. Mount the motor and par
tially tighten the mounting screws at the 
front. Position the key in the slot in the motor 
shaft so that the key will be under the set
screw in the rear hub when the pulley is 
mounted. Mount the rear flange of the pulley. 
Mount the drive belt as covered in 3.12. Check 
the alignment of the compressor and motor 
pulleys with reference to the belt. If necessary, 
shift the motor on its mounting and the pulley 
on the shaft to obtain correct alignment and 
belt tension. Tighten the motor mounting 
screws and both setscrews in the pulley. Insert 
the external leads into the terminal box and 
mount the cord clamp. Connect the leads and 
mount the terminal box cover. Mount the belt 
guard . 

( 4) If, after replacing the motor, the com-
pressor pulley does not rotate in the di

rection of the arrow on this pulley, reverse the 
direction of rotation of the motor. Instruc
tions for doing this are given on the back of 
the terminal box cover or on the motor name
plate. 

SECTION ASOl .929 
SECTION HS 1.331 

(5) If the motor speed varies noticeably while 
the compressor is pumping air, the wiring 

in the motor terminal box is probably con
nected for 230-volt instead of for the required 
115-volt operation. Instructions for changing 
the motor to 115-volt operation are given on 
the back of the terminal box cover, on the 
nameplate, or on a tag attached to the motor. 

3.15 Master Start-Stop Control Heater 

(1) Heater in Control Having Flat Cover 
(7378A Heater): Remove the control 

cover with the 3-inch cabinet screwdriver. Dis
connect the single lead at the bottom of the 
switch. Remove the switch mounting screws 
and remove the switch from the housing. Re
move the rear cover of the switch. Remove the 
heater mounting screws and remove the 
heater. Substitute the new heater and re
mount the parts in reverse order of removal. 

(2) Heater in Control Having U-shaped Cover 
(7378B Heater): Remove the control 

cover with the 3-inch cabinet screwdriver. Pull 
out the heater, which is located below the 
switch lever. Plug in the new heater and 
remount the control cover. 

3.16 Master Start-Stop Control 

(1) Control Having Flat Cover: Remove the 
control cover with the 3-inch cabinet 

screwdriver. Tag and disconnect the leads 
from the switch terminals. Remove the switch 
mounting screws and remove the switch from 
the housing. Remove the mounting nut from 
the cord clamp using the screwdriver and the 
4-ounce riveting hammer. Pull the leads and 
the ~ord clamp from the housing. Remove the 
grommet from the side of the housing and, 
if satisfactory, use it in the new control. Re
move the housing mounting screws using the 
4-inch regular screwdriver and remove the 
housing. Mount the new control having the 
U-shaped cover as described in (2) (b). 

(2) Control Having U-shaped Cover 

(a) Remove the control cover with the 
3-inch cabinet screwdriver. Tag and dis

connect the leads from the switch terminals. 
Remove the switch mounting screws and re-
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move the switch from the housing. If the 
housing is satisfactory, mount the switch of 
the new control in it as covered in (c). If it 
is necessary to replace the housing, remove 
the mounting nut from the cord clamp using 
the screwdriver and the 4-ounce riveting 
hammer. Pull the leads and cord clamp 
from the housing. Remove the grommet from 
the top of the housing and, if satisfactory, 
use it in the new control. Remove the hous
ing mounting screws with the 4-inch regular 
screwdriver and remove the housing. 

(b) Remove the cover of the new control 
with the 3-inch cabinet screwdriver. Re

move the switch mounting screws and re
move the switch from the housing. If the 
housing of the switch being replaced is to 
be re-used, proceed as covered in (c). If the 
housing of the new control is to be used, 
open the knockout holes in the top and 
bottom and also those in the back needed 
for mounting using the 4-ounce riveting 
hammer. Mount the housing and place a 
grommet in the top knockout hole. Insert 
the leads held in the cord clamp through 
the bottom knockout hole and mount the 
clamp. Insert the other leads through the 
top of the housing. 

(c) Mount the switch in the housing and 
connect the leads. Mount the control 

cover. 

3.17 Check Valve Washer: Fig. 2-Remove the 
check valve cap with the Williams No. 33C 

wrench while holding the valve body with the 
R-2652 wrench to avoid bending the tubing at
tached to the valve. Remove the plunger from 
the valve body. Remove the washer retaining nut 
from the bottom of the plunger with the No. 33 
wrench. Substitute the new washer and securely 
tighten the nut. Place the plunger in the valve 
body and mount the cap. 

3.18 Check Valve: Fig. 2-Disconnect the tub-
ing attached to the elbow in the inflow 

end of the valve using the R-2512 wrench. Hold 
the fitting in the outflow end of the valve with 
the R-2512 wrench and remove the valve from 
the fitting using the R-2652 wrench. Transfer 
the elbow from the valve being replaced to the 
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inflow end of the new valve. The direction in 
which the valve passes air can be determined by 
holding the valve with the cap at the top and 
blowing through each end. Connect the outflow 
end of the valve to the fitting on the horizontal 
tubing with the cap at the top of the valve. Con
nect the other tubing to the elbow in the valve. 

3.19 Safety Valve: Fig. 2-Hold the pipe tee on 
which the valve is mounted with the 8-inch 

pipe wrench and remove the valve with the 
Williams No. 731 wrench. Mount the new valve 
on the pipe tee. Operate the valve at least once 
manually under pressure before checking for 
the requirement covering operation of the safety 
valve in Section A401.929/H51.330. 

3.20 Air Compressor Unloader: Fig. 2-Discon-
nect the tubing from the fitting in the 

side of the unloader using the R-2512 wrench. 
Remove the fitting with the wrench. Hold the 
pipe tee on which the unloader is mounted with 
the 8-inch pipe wrench and remove the unloader 
from the tee using the Williams No. 731 wrench 
applied to the air inlet cap at the bottom of the 
unloader. Mount the new unloader on the pipe 
tee. Mount the fitting in the side of the unloader 
and connect the tubing. 

3.21 Air Compressor Unloader Parts 

(1) Spring: Fig. 3-Loosen the pressure ad-
justment screw locknut with the R-2512 

wrench. Remove the pressure adjustment 
screw with the wrench, taking care not to move 
the locknut on the screw in order to avoid 
appreciable change in the pressure setting 
when the unloader is reassembled. Remove the 
valve rod. Substitute the new spring on the 
rod and position the rod in the unloader. 
Mount the pressure adjustment screw so that 
its locknut is against the differential adjust
ment screw. Tighten the locknut. 

(2) Valve Ball and 0-ring: Fig. 3-Loosen the 
differential adjustment screw locknut with 

the R-2512 wrench. Remove the differential 
adjustment screw with the wrench taking care 
not to move the locknut on the screw in order 
to avoid appreciable change in the differential 
pressure setting when the unloader is reas
sembled. If the valve ball is to be replaced, 

I • 
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remove the unloader body as covered in 3.20 
but do not remove the fitting from the side 
of the unloader. Tilt the unloader body so 
that the ball rolls out. Carefully insert the 
new ball. Mount the unloader body on the pipe 
tee and reconnect the tubing. Examine the 
0-ring on the differential adjustment screw 
and, if it is cracked or shows other signs of 
deterioration, remove it and substitute a new 
0-ring. Mount the differential adjustment 
screw so that its locknut is against the un
loader body. Tighten the locknut. 

(3) Air Inlet Cap, Felt Filter, and Filter 
Screens: Fig. 3-To replace any of these 

parts, remove the unloader as covered in 3.20 
but do not remove the fitting from the side of 
the unloader. Place the unloader in a vise or 
hold it with the 8-inch pipe wrench and re
move the air inlet cap with the Williams 
No. 731 wrench. Remove the two screens and 
the filter using a bent piece of wire as a hook. 
Discard the filter and replace the other parts 
if necessary. Assemble the new filter, the 
screens, and the air inlet cap in the unloader 
body. Remount the unloader and reconnect the 
tubing. 

3.22 Water Ejector (Early Production Air 
Dryers Only): Fig. 4-Disconnect all tub

ing from the fittings in the ejector with the 
R-2512 wrench. Remove the ejector and transfer 
the fittings to the corresponding ports of the new 
ejector using the R-2512 and R-2652 wrenches. 
Reconnect the tubing to the ejector. 

3.23 Water Ejector Parts: Fig. 4-Remove the 
ejector as covered in 3.22. Place the ejector 

in a vise or hold it with the R-2652 wrench and 
replace parts as covered below. After replacing 
parts, reconnect the ejector to the tubing. 

(1) Screen: Remove the fitting from the hex
agonal end of the ejector using the R-2512 

wrench. Substitute the new screen and re
mount tli,e fitting. 

(2) Spring, Valve Seat Discs, Valve Seat Disc 
Screws, and 0-rings: Remove the hexa

gonal end from the midsection of the ejector 
taking care not to drop the parts as the end 
is removed. Substitute new parts as required. 

SECTION A501.929 
SECTION H51.33.1 

If a valve seat disc ·screw is broken and can
not be removed, replace the part in which the 
screw is mounted. Assemble the parts in the 
ejector as shown in Fig. 4. 

3.24 Humidity Alarm 

( 1) Remove the alarm cover with the 3-inch 
cabinet screwdriver. Remove the sensing 

element cable plug from the receptacle in the 
alarm. Push out the grommet associated with 
this cable and withdraw the cable and plug 
from the alarm housing. Tag and disconnect 
the 115-volt ac leads from' the Ll and L2 
terminals and withdraw the leads from the 
housing. Tag and disconnect the remaining 
leads and withdraw them. Remove the panel 
which mounts the alarm parts from the hous
ing by removing the panel mounting screws 
at each side of the housing using the No. 565A 
and 566A offset screwdrivers. Take care not 
to let the panel fall out of the housing when 
the screws are removed. 

(2) Remove the cover of the new alarm and 
remove the panel which mounts the alarm 

parts using the 3-inch cabinet screwdriver. 
Mount the panel in the housing which was left 
in the air dryer using the No. 565A and 566A 
offset screwdrivers. Insert the leads into the 
housing and connect them to the proper ter
minals. Make sure that the 115-volt ac leads 
are connected to the Ll and L2 terminals. 
Insert the sensing element cable and place the 
plug in the receptacle. Mount the grommet 
on the cable in the housing. Set the alarm as 
covered in Section A401.929/H51.330. Mount 
the alarm cover. 

3.25 Humidity Sensing Element: Fig. 2-Using 
the spanner wrench, remove the ring nut 

in the end of the manifold. Remove the sensing 
element carefully from the manifold by pulling 
on the cable. Take care not to lose the washer 
behind the molded retaining ring on the cable. 
Remove the sensing element mounting screw 
from the bottom of the axial hole in the element 
using the 3-inch cabinet screwdriver. Remove the 
element from its socket and substitute the new 
element. Tighten the mounting screw. Carefully 
insert the element into the manifold, seat the 
washer on the cable retaining ring and push 
the retaining ring into the manifold. Mount and 
tighten the ring nut. 

Page 9 

TCI Library  www.telephonecollectors.info TCI Library  www.telephonecollectors.info 



SECTION A501.929 
SECTION HS l .331 

3.26 Humidity Sensing Element Cable: Fig. 2-
To replace the cable, which includes the 

plug on one end and the socket on the other, 
proceed as follows: 

(1) Remove the sensing element cable plug 
from the receptacle fn the humidity alarm. 

To do this, remove the alarm cover with the 
3-inch cabinet screwdriver. Push out the hu
midity alarm grommet and withdraw the cable 
and plug from the alarm housing. Remove this 
grommet from the cable. 

(2) Remove the conduit cover mounting 
screws at each end of the conduit. Care

fully move the temperature controller tubing 
away from the cover and swing the left end 
of the cover away from the panel. Remove the 
sensing element grommet from the U-shaped 
hole in the cover and remove the cable. Re
move the tape from the cable, straighten the 
cable, and remove the grommet. 

( 3) Remove the sensing element from the 
manifold and the element from the cable 

socket as covered in 3.25. Remove the ring nut 
from the cable. 

( 4) Slide the ring nut over the plug end of 
the cable and position the nut adjacent to 

the molded retaining ring. Place a new retain
ing ring washer on the retaining ring from the 
socket end of the cable. Mount the sensing 
element in the cable socket and the element 
and socket in the manifold as covered in 3.25. 

(5) Insert the plug and cable through the 
hole in the humidity alarm housing and 

mount the plug in the alarm receptacle. Mount 
the humidity alarm grommet. Remount the 
alarm cover. 

(6) Loop the sensing element cable and slide 
the conduit grommet on the loop. Fold the 

looped portion of the cable and hold the folds 
together with electricians tape. Place the 
folded portion of the cable in the conduit, 
mount the grommet in the conduit cover, and 
remount the cover. 

3.27 High-low Output Air Pressure Alarm: 
Fig. 2 
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( 1) To replace the pressure alarm, first re-
move the humidity alarm cover using the 

3-inch cabinet screwdriver. Tag and disconnect 
the pressure alarm leads from terminals 1 and 
2 and remove these leads from the humidity 
alarm. Disconnect the tubing attached to the 
elbow in the bottom of the pressure alarm 
using the R-1542 wrench. Remove the pres
sure alarm mounting screws with the 4-inch 
regular screwdriver and remove the alarm. Re
move the elbow from the alarm with the 
wrench. 

(2) Remove the sealing plug from the port 
in the bottom of the new alarm and mount 

the elbow in the port. Mount the alarm and 
connect the tubing to the elbow. Insert the 
pressure alarm leads into the humidity alarm. 
Referring to the tracer markings on the tagged 
leads of the alarm being replaced, connect the 
leads of the new alarm to the proper terminals 
in the humidity alarm. Mount the humidity 
alarm cover. Check the requirement for oper
ation of high-low output air pressure alarms 
in Section A401.929 /H51.330. 

3.28 Dehydrating Tank Temperature Indicator: 
Grasp the indicator mounting bushing in 

the panel behind the indicator and carefully pull 
it out of the hole in the panel. In doing this, 
take care not to damage the temperature con
troller tubing which is inserted in the panel hole 
with the bushing. Slide the stem of the tank 
temperature indicator out of the coiled portion 
of the temperature controller tubing. Then slide 
the stem of the indicator out of the bushing. 
Mount the new tank temperature indicator by 
following the above procedures in reverse order. 

3.29 Dehydrating Tank and Output Air Pres-
sure Gauges: Fig. 1 and 2- To replace 

either gauge, apply the R-5850 wrench to the 
square section at the back of the gauge case and 
unscrew the gauge from its mounting. In remov
ing or mounting a gauge, do not put any strain 
on the case in order to avoid damaging the 
mechanism. Mount the new gauge. 

3.30 Output Air Pressure Regulator: Fig. 2 -
To replace the regulator proceed as 

follows: 

2 

' 
t 
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(1) Remove the dehydrating tank temperature 
indicator as covered in 3.28 and the tank 

pressure gauge as covered in 3.29. 

(2) Remove the manifold as follows. Using 
the R-1542 wrench, remove the tubing be

tween the manifold and output air pressure 
regulator and between the manifold and out
put air pressure alarm. Disconnect the tubing 
at the bottom of the manifold. Remove the 
manifold clamp mounting screws with the 
No. 2 Phillips screwdriver. Support the mani
fold by a piece of wire attached to the pres
sure alarm. Take care not to damage the 
sensing element cable or the pressure gauge 
on the manifold. 

(3) Loosen the regulator handwheel locknut 
with the R-1542 wrench. Remove the hand

wheel and unscrew the regulator from its 
mounting using the Williams No. 33C wrench. 

( 4) Transfer the fitting in the regulator being 
replaced to the corresponding port of the 

new regulator. Remove the handwheel from 
the new regulator. Mount the new regulator 
and other parts removed by following the 
above procedures in the reverse order. 

3.31 Air Filter: Fig. 2-To replace the air filter 
which is part of the fitting on which the 

output air pressure regulator is mounted, pro
ceed as follows. Remove the regulator as covered 
in 3.30. Remove the air filter using the Stevens
Walden socket wrench and crossbar. Mount the 
new air filter and other parts removed by follow
ing the above procedures in reverse order. 

3.32 Refrigeration Fan: Fig. 2 - Remove the 
fan motor bracket mounting screws and 

nuts using the R-1542 and the Williams No. 8725 
wrenches. Shift the bracket so that the fan 
mounting nut is accessible. Remove the nut using 
the R-1542 wrench. Substitute the new fan and 
securely tighten the nut. Position the fan motor 
mounting bracket and tighten the mounting 
screws and nuts. 

3.33 Refrigeration Fan Motor: Fig. 2 

(1) Using the 3-inch cabinet screwdriver dis
engage the mounting screw of the ter

minal cover on the refrigeration unit. Slide 

SECTION ASOl.929 
SECTION HS 1.331 

the cover back on the leads. Note the terminals 
to which the motor leads are connected. Dis
connect these leads and withdraw them from 
the cover. 

(2) Remove the fan motor bracket mounting 
screws and nuts using the R-1542 and the 

Williams No. 8725 wrenches. Remove the 
bracket and motor. Remove the fan mounting 
nut with the R-1542 wrench and remove the 
fan. Remove the motor mounting screws with 
the No. 2 Phillips screwdriver and remove 
the motor. 

(3) Mount the new motor on the bracket and 
tighten the mounting screws. Mount the 

fan on the motor shaft and tighten the fan 
mounting nut. Position the fan motor mount
ing bracket and tighten the mounting screws 
and nuts. Pass the motor leads through the 
terminal cover and connect the leads to the 
proper terminals. Mount the terminal cover 
and tighten the cover screw. 

3.34 Dehydrating Tank Temperature Control
ler: Fig. 2 

(1) Remove the tank temperature indicator 
and associated temperature controller tub

ing by grasping the mounting bushing in the 
panel behind the indicator and carefully pull
ing it out of the hole in the panel. Slide the 
stem of the indicator out of the coiled portion 
of the tubing. 

(2) Pull the knob off the shaft of the temper-
ature controller. Support the controller 

and remove the controller mounting screws at 
the front of the controller using the 3-inch 
cabinet screwdriver. Remove the controller. 
Remove the rear cover mounting screw and 
remove the cover. Disconnect the leads from 
the controller terminals. 

(3) Remove the rear cover of the new con
troller and connect the leads to the ter

minals. Remount the cover. Mount the con
troller in the air dryer. 

( 4) Measure the uncoiled portion of the tub
ing of the controller being replaced. Lay 

off this length on the tubing of the new 
controller and starting at this point coil the 
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remainder of the tubing around the stem of tbe 
temperature indicator. Position the coiled por
tion of the tubing on the stem so that the 
outer end of the coil is in line with the end 

Page 12 
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of the stem. Carefully insert the stem of the 
indicator with the coiled tubing through the 
hole in the panel and seat the indicator mount
ing bushing in the hole. 

l 
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BEU SYSTEM PRACTICES 
Central Office Maintenance 
Apparatus Requirements and Adjusting Procedures 
Buildings 
Operation and Maintenance 

A=NQIC" 5 7 5 II 
A NDUM;«tlll.332 

Issue 1-D, August, 1959 
AT&TCo Standard 

AIR DRYER - KS-16523, LIST 1 

I. GENERAL 

1.001 This addendum supplements Sec
tion A401.930/H51.332, Issue 1. 

1.002 This addendum is issued to revise the re-
quirements covering lubrication, opera

tion of the air compressor unloader and water 
ejector; to add caution on draining the tank 
after checking the water ejector operation on 
air dryers equipped with manual drain valves; 
to add a requirement and procedure covering 
cleaning of the humidity sensing element; to re
vise the list of tools and materials, the proce
dures covering lubrication, the operation of air 
compressor unloader and the water ejector, the 
information on the intervals for checking re
quirements, and on the humidity alarm. 

2. REQUIREMENTS 

The following changes apply to Part 2 of 
the section. 

(a) 2.04 ~revised 

(b) 2.10- replaced by 2.lO(a) and (b) 

(c) 2.11 and 2.12 - heading revised 

(d) 2.08(c) and 2.14-added 

2.04 Changing OU in Crankcase of Air Com-
preB81Jr: The oil in the crankcase shall be 

changed after the first month of operation and 
thereafter at 3-month intervals. After removing 
the oil, the crankcase shall be flushed and then 
refilled with fresh KS-16729, List 1 oil. 

2.08 Operation of Compressor Unloa.der 

(c) The compressor unloader shall be cleaned 
at 6-month intervals. 

2.10 Operation of Water Ejector 

(a) The water ejector shall operate to dis
charge condensate from the air dehydrat

ing tank during operation and release of the 

air compressor unloader. This requirement 
shall be checked weekly. 

Gauge by feel. 

To check this requirement, place a finger at 
the water drain outlet. If a pipe is attached 
to the outlet, disconnect the pipe. Discharge 
of condensate and. air through the water drain 
will be indicated by a short discharge when
ever the compressor unloader operates and 
releases. 

Caution: After checking this requirement 
on air dryers equipped with a manual drain 
valve adjacent to the water ejector, open 
the valve to remove any water remaining in 
the tank in order to avoid build up of water 
in the tank under certain conditions. 

(b) The water ejector shall be cleaned at 
6-month intervals. 

2.11 Operation of Output Air PreBSure Regula
tor: (also applies to KS-16648 Dual Pres

sure Kit, if provided - see 1.06) 

2.12 Operation of High-Low Output Air Pres
sure Alarms: (applies also to KS-16648 

Dual Pressure Kit, if provided - see 1.06) 

2.14 Cleaning of Humidity Sensing Element 

(a) The sensing element shall be cleaned at 
3-month intervals. 

(b) The sensing element inside the shield shall 
be free from oil. 

Gauge by eye. 

3. ADJUSTING PROCEDURES 

The following changes apply to Part 3 of 
the section. 

(a) 3.001, 3.02(1), 3.04(3), 3.08(6)(7), and 
3.10 (2) - revised 

(b) 3.14 - added 

® American Telephone and Telegraph Company, 1959 
Print.eel in U. S. A. P119e I 
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ADDENDUM A401.930 
ADDENDUM HS I .332 

3.001 List of Additional Tools and Materials 

CODE OR 
SPEC. NO. 

TOOLS 

MATERIALS 

KS-16729, List 1 

DESCRIPTION 

Combination Pliers 

Oil 

3.02 Lubrication of Air Compressor (Rq 2.02) 

(1) Remove the plug and attached stick oil 
gauge from the filler hole in the crank

case. Add sufficient KS-16729, List 1 oil to 
bring the oil level in the crankcase to just 
below the top mark in the stick gauge. Re
mount the plug and gauge. Move the air com
pressor start-stop control to the ON position 
and observe the oil pressure gauge. 

3.04 Changing Oil in Crankcase of Air Com
pressor (Rq 2.04) 

(3) Flush the crankcase as follows. Put 
approximately three pints of fresh 

KS-16729, List 1 oil in the crankcase. Remount 
the filler plug. Operate the compressor for 
several minutes. Remove the oil as covered in 
(1). If an oil drain is provided, close the valve 
and disconnect the pipe extension. Refill the 
crankcase as covered in 3.02. The capacity of 
the crankcase is three pints. 

3.08 Operation of Air Compressor Unloader 
(Rq 2.08) 

(6) Place the unloader in a vise and referring 
to Fig. 4, loosen the pressure and differ

ential adjustment screw locknuts and the air 
inlet cap with the R-2652 wrench. Remove the 
two adjustment screws, the spring, valve rod, 
and valve ball from one end of the unloader 
body and the air inlet cap, filter screens, and 
felt filter from the opposite end. Discard the 
felt filter and the 0-ring. Clean the other parts 
and the inside of the unloader body using a 
KS-14666 cloth moistened with KS-7860 pet
roleum spirits. 

Page 2 

( 7) Place a new 0-ring on the differential ad
justment screw. Reassemble the unloader 

as shown in Fig. 4 using a new felt filter. Re
mount the unloader and reconnect the tubing. 

3.10 Operation of Water Ejector (Rq 2.10) 

(2) Place the ejector in a vise, and referring 
to Fig. 5, remove the cap with the R-2512 

wrench. Remove the seat shell, spring, and 
screen from the cap, and the seat insert and 
piston from the body. Remove and discard the 
0-rings on the seat insert and the piston. Re
move the valve seat disc screws from the seat 
shell and the piston using the combination 
pliers. Remove and discard the valve seat 
discs. Clean the valve parts and the inside of 
the cap and the body with a KS-14666 cloth 
moistened with KS-7860 petroleum spirits. 
Clean the screen by washing it in KS-7860 
petroleum spirits. Wipe the parts with a dry 
KS-14666 cloth. Mount new 0-rings and valve 
seat discs and reassemble the ejector as shown 
in Fig. 5 and mount it in the air dryer. Re
connect the tubing. 

3. 14 Cleaning of Humidity Sensing Element 
(Rq 2.14) 

(1) Before removing the sensing element, re-
move the office alarm circuit connector 

from the alarm plug on the top rear of the 
cabinet to prevent operation of the office 
alarm. Shut off the air supply to the cable 
system. Loosen the locknut on the output air 
pressure regulator using the R-1542 wrench. 
Shut off the regulator by turning the hand
wheel a few turns counterclockwise. 

(2) Remove the sensing element cable retain-
ing nut from the end of the manifold con

taining the element using the spanner wrench 
if it is a ring nut and the R-2652 wrench if it 
is a hex nut. Remove the element from the 
manifold by pulling gently on the cable tak
ing care not to lose the 0-ring behind the re
taining ring molded on the cable. 

Caution: Avoid excessive flexing of the cable 
since this might damage the leads. Extreme 
care should be taken in removing and han-

• 
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dling the sensing element. Do not use an 
ohmmeter to measure the resistance of the 
sensing element or in any manner apply a 
de voltage to the element as this will dam
age it. 

(3) Clean the outer surfaces of the sensing 
element shield by wiping with a clean 

KS-14666 cloth. Make sure that oil or other 
foreign material is removed. Also wipe the 
inside of the manifold with a clean cloth, suc
cessively using different sections of the cloth, 
until the cloth indicates that the inner sur
faces of the manifold are clean and free from 
oil. 

(4) Observe the condition of the sensing ele-
ment by looking through the holes in the 

shield. If there is any indication of oil on the 
element, replace the element. 
(5) Before mounting the sensing element in 

the manifold, check for operation of the 
humidity alarm as covered in 4.05. 

4. GENERAL INFORMATION 

The following changes apply to Part 4 of 
the section. 

(a) 4.03, 4.04 and 4.05 - revised 

4.03 Intervals for Checking Requirements: 
Checking intervals are specified in connec

tion with requirements 2.02, 2.04, 2.05, 2.08 ( c), 
2.10, and 2.14 covering lubrication and changing 
oil of the air compressor, replacement of the 
air inlet filter felt, operation of air compressor 
unloader, operation of the water ejector and 
cleaning of humidity sensing element. Questions 
may arise regarding suitable intervals for check
ing other requirements in setting up mainte
nance programs for the air dryer. These 
intervals may vary with local conditions and 
practices and have not been specified in connec
tion with the requirements. However, the fol
lowing list of suggested checking intervals may 
serve as an aid in formulating maintenance 
programs. 

ADDENDUM AAOl.930 
ADDENDUM HSl.332 

-CHECKING 
REQUIREMENT INTUVAL 

2.01 (Cleaning) See Note 
2.06 (Tension of Drive Belts) Weekly 
2.07 (Safety Valve) S Months 
2.08 (Air Compressor Weekly 
(a)(b) Unloader) 
2.09 
2.11 

2.12 

2.13 

(Air Compressor) Weekly 
(Output Air Pressure Weekly 
Regulator) 

(Output Air Pressure S Months 
Alarm) 
(Refrigeration System) Weekly 

Note: In order to maintain proper operation 
of the refrigeration system, the fins and 
tubing of the refrigerant condensing coil 
and the blades of the fan should be in
spected frequently and cleaned when neces
sary. 

Humidity Alarm 

4.04 Alarm Setting: 

(a) Fig. 7 is a schematic of the alarm and 
shows the adj us table resistor used to set 

the alarm to the proper control point by turn
ing a slotted shaft inside the alarm housing. 
On air dryers W.E. Serial No. 206 and higher, 
the resistor shaft is locked in this position by 
the manufacturer by means of a threaded 
sleeve on the shaft. On earlier air dryers the 
locking sleeve was not provided and the shaft 
is positioned as described in (b). The set plug 
furnished with these air dryers is not re
quired and may be discarded. The alarm is set 
in the following manner with the air dryer 
delivering air to the cable system and with 
the dehydrating tank temperature about 40F. 

(b) To set the alarm remove the office alarm 
circuit connector from the alarm plug on 

the top rear of the cabinet and connect the 
SIA test set to the plug to indicate closure of 
the alarm contacts. Remove the alarm cover 
using the Stanley screwdriver and turn the 
slotted shaft counterclockwise to the stop. 
Turn the shaft slowly clockwise until the test 
set buzzer operates, then counterclockwise just 
sufficiently to cut out the buzzer. 

Pagel 
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4.05 Operating Check 

(a) The alarm should operate if the relative 
humidity of the air passing through the 

manifold exceeds about 5 per cent at 70F. Al
though it is impracticable to test the sensitiv
ity of the alarm in the field, a rough operating 
check can be made as described in (b). This 
check should be- made with the sensing ele
ment removed from the manifold after clean
ing the element as covered in requirement 2.14. 

(b) With the office alarm circuit connector re-
moved from the alarm plug, remove the 

humidity alarm cover using the Stanley screw
driver. Then, using the 3-inch cabinet screw
driver, disconnect the lead to the air pressure 
alarm from terminal 1 taking care not to 
remove the lead to the alarm plug. With the 

....... 
4 Pa ... 

air compressor start-stop control in the ON 
position, connect the 81A test set to the alarm 
plug. Operation of the buzzer indicates opera
tion of the alarm. If the buzzer does not oper
ate, breathe on the sensing element. If the 
buzzer still does not operate, make sure that 
the cable from the sensing element is securely 
plugged into the receptacle in the alarm case. 
Examine the cable for a broken conductor and 
replace the cable, if necessary. If the cable is 
satisfactory, replace the sensing element. 

(c) Mount the sensing element in the mani-
fold and open the air line to the cable 

system. Adjust the output air pressure regula
tor to meet requirement 2.11, Reconnect the air 
pressure alarm lead to terminal 1 on the hu
midity alarm and mount the cover. When the 
buzzer stops, remove the test set from the 
alarm plug and connect the office alarm circuit. 

f 
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BELL SYSTEM PRACTICES 
Buildings 
Construction and Mechanical Plant 

BELL SYSTEM PRACTICES 
Buildings 
Operation and Maintenance 

Issue 

Issue 

SECT~O .292 
1, Jan 1952 

AT&T St dard 

SECTION H51.337 
1, January, 1952 

AT&TCo Standard 

RELIEF VALVES FOR HOT WATER SUPPLY BOILERS 

1. GENERAL 

1.01 This section describes A.S.M.E. Standard 
relief val.ves 1 spring loaded types, rec

ommended for installation on hot water supply 
boilers to prevent excess pressure in the boil
er under all conditions of operation. 

1~02 This section includes recommendations for 
minimum and maxim.um relief valve sizes 

and installation of these relief valves. 

1.03 This section is issued to place relief 
valves for hot water supply boilers in a 

separate section. Pressure relief valves for 
hot water suppl,y boilers were treated in Sec
tion H34.222, Issue 1, March 1944, Safety and 
Relief Valves, which is rep~ced by Section 
H34.290, Issue 1, January 1952, Safety Valves 
for Low Pressure Steam Boilers. It also in
cludes recommendations for installation not 
mentioned in the replaced section. 

1.04 This section applies generally to new in-
stallations. In existing installations 

non-standard relief valves need not be replaced 
and installed in accordance with this section 
provided they are of the spring loaded type, 
are in operative condition, are testable by 
means of a substantial integral lifting lever, 
and have no shutoff valve or other obstruction 
between the boiler and the relief valves or on 
the discharge side of these valves. 

IT, however, there is any doubt as to 
the effectiveneS'S of an existing valve, it is 
reconnnended that a new valve be installed as 
outlined herein. 

1.05 Where local and/or state codes, rules, 
and regulations call for higher require

ments than these indicated or implied in this 
section, such authority takes precedence and 
its requirements are followed; where those re
quir~ments are lower than these in this sec
tion, compliance with the provisions of this 
section is recOmmended. 

2, RECOMMENDED TYPE 

2.01 Each hot water supply boiler is provided 
with A.S.M.E. Standard pressure relief 

valve set by the manufacturer to release at a 
pressure not to exceed the maximum allowable 
working pressure of the boiler. 

2.02 Standard pressure relief valves are of 
the spring loaded type without disc 

't guides below seat and have a substantial inte
gral lifting device. Seats and discs are of 
non-corrosive material. 

2,03 Each standard pressure relief valve has 
a relief outlet connection. 

2.04 The relief valves are selected with a 
rating in relieving capacity in British 

Thermal Units per hour at least matching the 
gross output of the hot water supply boiler in 
British Thermal Units per hour to prevent ex
cess pressure under all conditions of opera
tion such as improperly prolonged firing, a 
bottled up system, etc. 

3. MINIMUM AND MAXIMUM INLET SIZE 

3.01 The size of standard pressure relief 
valves used in connection with hot water 

heating boilers is not smaller than 3/4-inch 
iron pipe size and not larger than 2-inch iron 
pipe size. 

}.02 Where the capacity of a hot water heating 
boiler requires the size of a relief 

valve to be larger than 2-inch iron pipe size, 
two or more relief valves are installed to pro
vide the required capacity. Cross-sectional. 
areas of the openings in the boilers for reJ.ief 
valves, and of the cormecting piping when used, 
are at least equal to the total cross-sectional 
area of the valves. 

4. MARKINGS 

4.01 Each standard pressure relief valve is 
plainly labeled with the manufacturer•s 

name or registered trade mark, the letter 
"A.S.M.E. Standard, 11 the pressure in pounds per 
square inch at which it is set to release and 
the relieving capacity in British Thermal Units 
per hour. These data are usuaL1y stamped or 
cast on a plate securely attached to the cast
ing so as not to be obliterated in norm.al 
service. 

5, INSTALLATION 

.5.01 A pressure relie.f valve is installed on a 
hot water supply boiler in the opening 

provided by the boiler manufacturer for this 

Copyright, 1952, by American Telephone and Telegraph Co""an;y 
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purpose. (See Paragraph 3.02.) The purpose of 
this pressure relief valve is to provide indi
vidual. protection for the supply boiler and is 
in addition to the pressure relief device de
scribed in Section H34.190, Issue 1, January 
1952, Relief Valves for Hot Water Storage 
Tanks. 

5.02 The relief outlet is connected with dis-
charge piping, brass or copper, sized 

full area of this outlet connection. The dis
charge is run within the building and termi
nates at an open plumbing fixture where avail
able or within 12 inches of the boiler room 
.floor. This piping pitches down from the valve 
it serves to prevent trapping of water. If 
piping is run into the drainage system, it is 
not connected directly but as an indirect 
waste. Terminating end of discharge piping is 
cut at 45 degrees to prevent its being capped 

Page 2 
2 Pages 

or plugged, thus insuring full relief dis
charP,e. Where two or more valves are connected 
to same discharge, the pipe area is not less 
than area of all valves it serves. This ar
rangement of the discharge adequately protects 
personnel and property._ 

5.03 To fUrther insure functional operation of 
the relief valves at all times, no shut

off or cutout valves or arry means of obstruc
tion are installed between the relief valves 
and the boiler or on the discharge piping. 

6. MEANS FOR TESTING 

6,0l The integral lifting lever on the stand-
ard pressure relief valve provides a 

means for manual testing. By hand operating 
the lever, the valve disc is raised and the 
valve will discharge if in operable condition. 
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BELL SYSTEM PRACTICES 
Buildings 
Construction and Mechanical Plant 

BELL SYSTEM PRACTICES 
Buildings 
Operation and Maintenance 

SECTION HJ4.190 
Issue 1, January, 1952 

AT&TCo Standard 

Issue 

RELIEF VALVES FOR HOT WATER STORAOE TANKS 

1, GENERAL 

1.01 This section describes A.S.M.E. Standard 
pressure and temperature relief valves, 

spring loaded types, recormnended for installa
tion on hot ·water storage tanks to prevent ex
cess pressure and temperatµre in the tank un
der all conditions of operation. 

1.02 This section includes recommendations 
for minimum and maximum relief valve 

sizes and installation of relief valves. In 
addition, it advises of a device for vacuum 
relief for use only where required by local 
and/or state regulation. 

l.OJ This section is issued to place relief 
valves for hot water storage tanks in a 

separate section. Pressure relief valves for 
not vrater storage tanks were mentioned under 
Section HJ4,222, Issue 1, March 1944, Safety 
and Relief Valves, which is replaced by Sec
tion HJ4.290, Issue 1, January, 1952, Safety 
Valves for Low Pressure Steam Boilers. It al
so includes recommendations for temperature 
relief and for vacuum relief where required 
together with methods of installation not cov
ered in the replaced section. 

l.OU This section applies generally to new 
installations. In existing installa

tions non-standard relief valves need not be 
replaced and installed in accordance with this 
section provided they are of the spring loaded 
type, are in operative condition, are testable 
by means of a substantial integral lifting 
lever and have no shutoff valve or other ob
struction bet1.r1een the tank and the relief 
valves or on the discharge side of these valves. 

If, however, there is any doubt as to 
the effectiveness of an existiilg valve, it is 
recommended that a new valve be installed as 
outlined herein. 

1.05 Hot 1.rra.ter storage tanks referred to in 
this section include: 

(a) Tanks in which hot water is stored but 
is heated in a saparate hot water sup

ply boiler or heater used exclusively for 
that purpose. 

(b) Tanks in •mich hot water is stored but 
is heated by means of heat exchanging 

devices, either inside or outside the tank, 
connected to the building heating plant or 
to a separate steam boiler provided for 
that use. 

(c) Tanks of storage type gas fired, elec
tric, and oil fired water heaters. 

1.06 Where local and/or state codes, rules, 
and regulations call for higher require

ments than these indicated or implied in this 
section, such authority takes precedence and 
its requirements are followed; where those re
quirements are lower than these in this sec
tion, compliance with the provisions of this 
section is recommended. 

2, RECOMMENDED TYPES 

2.01 Each hot water storage tank is provided 
with A.S.M.E. Standard relief valves set 

by the manufacturer to discharge at a pressure 
not more than 15 pounds higher than the maxi
mum working pressure stamped on the tank and 
to discharge when hot water from tank is at a 
temperature not higher than the boiling point 
of water at atmospheric pressure; the tempera
ture relief closes when temperature of hot wa
ter has been reduced approximately 35 degrees 
lower than relief temperature. Only where re
quired by local and/or state authority is re
lief for vacuum in a tank provided; this type 
of device relieves vacuum instantly at a minus 
pressure not greater than 1 inch of vacuum. 

2.02 A standard combination pressure and tem-
perature relief valve or two individual 

relief valves, one for pressure and one for 
temperature, may be used. The use of individ
ual valves is recommended. (See Paragraph 5, OJ.) 

2.03 The standard valves are of the spring 
loaded type without disc guides below 

the seat or pressure side of the valve. If 
the valve is an individual pressure relief or 
a combination pressure and temperature relief, 
it has a substantial integral lifting device. 

2.0U The standard individual temperature re-
lief valve is an au0omatic type in that 

it discharges hot water until the hot water 
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has been reduced to a temperature below the 
atmospheric boiling point, then the valve 
closes; its capacity is governed by the maxi
mum heating rate of the hot water heating 
equipment. 

2.05 Standard relief valves have seats and 
discs of non-corrosive materials. 

2.o6 Each standard individual pressure and 
temperature relief valve and combination 

pressure and temperature relief valve has a 
relief outlet connection. 

2.07 Where vacuum relief is required, valves 
of the ball check type are not allowed 

for this purpose. Vacuum relief devices do 
not have relief outlet connections as none is 
necessary. A vacuum relief valve is made of 
materials that will not corrode or hold fast 
to the seat after prolonged use. 

2.08 Pressure and temperature relief valves 
are selected with a rating in relieving 

capacity in British Thermal Units per .hour at 
least matching the gross output of the heating 
medium for the water of the storage tank in 
British Thermal Units per hour to prevent ex
cess pressure and increase in water temperature 
in the tank above the relieving temperature 
under all conditions of operation such as im
properly prolonged firing of the heating source, 
a bottled up system, etc. 

J. MINIMUM AND MAXIMUM INLET SIZE 

3.01 The inlet size of standard relief valves 
used in connection with hot water stor

age tanks is not smaller than 3/4-inch iron 
pipe size and not larger than 2-inch iron pipe 
size. 

3.02 Where the capacity of a hot water stor-
age tank requires the size of a relief 

valve to be larger than 2-inch iron pipe size, 
two or more relief valves are installed to 
provide the required capacity. Cross-section
al areas of tappings in tanks for relief valves 
and of piping used in this connection are at 
least equal to the total cross-sectional area 
of the valves. 

4. MARKINGS 

4.01 Each standard relief valve is plainly 
labeled with the manufacturer 1 s name or 

registered trade mark and the letters "A.S.M.E. 
Standard. 11 
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4.02 In addition to the foregoing markings, 
other markings are as follows: 

(a) On combination pressure and tempera-
ture relief valves, the pressure in 

pounds per square inch, the temperature in 
degrees Fahrenheit, and relieving capacity 
in British Thermal Units per hour at which 
the valve is set to discharge. 

(b) On an individual pressure relief valve 
or on an individual temperature relief 

valve, the pressure in pounds per square 
inch or temperature in degrees Fahrenheit, 
and relieving capacity in British Thermal 
Units per hour at which the valve is set 
to discharge. 

4.03 These data are usually stamped or cast 
on a plate securely attached to the cast

ing so as not to be obliterated in normal 
service. 

4.04 In the case of a Vacuum valve or other 
approved device used to prevent a vacuum 

in the tank, any vacuum valve or similar device 
bearing the mark of a recognized manufacturer 
is acceptable. 

5. INSTALLATION 

5.01 An individual temperature relief valve 
or a combination pressure and tempera

ture relief valve is installed directly on top 
or within 12 inches of top of a hot water stor
age tank in a tapping in tank. Such valves 
may be placed on the flow pipe from top of tank 
within 8 inches, developed length, from top of 
tank and within 2 inches of flowing water. 
The tapping or piping is not smaller in cross
sectional area than the cross-sectional area 
of the inlet of the valve. 

5.02 An individual pressure relief valve is 
installed in the hot or cold water sup

ply above tank between control valve and tank 
and this piping is not smaller in cross-sec
tional area than the cross-sectional area of 
the inlet of the valve. If installed in this 
manner on the cold water supply, contact of 
the valve disc rlith hot water is eliminated 
thus reducing the possibility of the valve 
leaking. 

s.03 It is recommended that a standard indi-
vidual temperature relief valve and a 

standard individual pressure relief valve be 
installed in preference to a combination pres
sure and temperature relief valve; the tempera
ture relief valve is installed on the tank and 

' 
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the pressure relief valve is located in the 
cold water piping as described in Paragraphs 
S.Ol and ~.02, respectively. The installation 
of the pressure relief valve on the cold water 
supply piping reduces the tendency for the 
build-up of scale which might interfere with 
the operation of the valve. 

).04 The relief outlet is connected with dis-
charge piping, brass or copper, sized 

full area for this outlet connection. The dis
charge piping is run ·within the building and 
terminates at an open plumbing fixture where 
available or in the basement within 12 inches 
of the floor. This piping pitches dovm from 
the valve it serves to prevent trapping of wa
ter. If piping is I1l1l into the drainage sys
tem, it is not connected directly but as an 
indirect waste. Terminating end of discharge 
piping is cut at 45 degrees to prevent its be
ing capped or plugged, thus insuring free re
lief discharge. Where two or more valves are 
connected to same discharge, the pipe area is 
not less than area of valves it serves. This 
arrangement of the discharge adequately pro~ 
tects personnel and property. 

SECTION H34.190 
SECTION H)l.338 

5.05 Where required, a vacuum relief valve is 
installed on the cold water supply pip

ing to tank above tank; where cold water sup
ply enters below top of tank from a water sup
ply located.below tank, the supply pipe is 
raised to above top of tank forming a loop and 
the vacuum valve is placed on top of loop above 
tank. 

5.06 To further insure functional operation 
of the relief valves at all times, no 

shutoff or cutout valves or any means of ob
struction are installed between the relief 
valves and the tank or on the discharge piping. 

6. MEANS FOR TESTING 

6.01 The integral lifting lever on the stand-
ard combination pressure and temperature 

relief valve and individual pressure relief 
valve provides a means for manual testing~· By 
hand operating the lever, the valve disc is 
raised and the valve will discharge if in op
erable condition. 

Page 3 
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BELL SYSTEM PRACTICES 
Central Office Maintenance 
Work Items 
Buildings 
Operation and Maintenance 

SECTION HS 1.343 
Issue 3, January, 1959 

AT&TCo Standard 

REPLACEMENT PARTS AND PROCEDURES 

KS-16001 DEHYDRATOR 

1. GENERAL 

1.01 This section covers the information neces-
sary for ordering parts to be used in the 

maintenance of the KS-16001 dehydrator. It also 
covers the approved procedures for replacing 
these parts. 

1.02 This section is reissued to include infor-
mation for the KS-16001 dehydrator oper

ating on a humidity-cycled basis. Distribution of 
issue 2 of this section was limited. It was 
cancelled on discovery of a printing error. 

1.03 Part 2 of this section covers the part 
numbers and the corresponding names of 

the parts which it is practicable to replace in the 
field in the maintenance of the dehydrator. No 
attempt should be made to replace parts not 
designated. Part 2 also contains explanatory 
figures showing the different parts. This infor
mation is called Replacement Parts. 

1.04 Part 3 of this section covers the approved 
procedures for the replacement of the 

parts covered in Part 2. This information is 
called Replacement Procedures. 

2. REPLACEMENT PARTS 

2.01 The figures included in this part show the 
replaceable parts in their proper relation 

to the other parts of the apparatus. The part 
numbers of the various parts are given together 
with the names listed by the Western Electric 
Company Merchandise Department. When these 
names differ from those in general use in the 
field, the latter names, in some instances, are 
shown in parentheses. 

2.02 When ordering parts for replacement pur-
poses, give both the part number and the 

name of the part and state that the part is for the 
KS-16001 Dehydrator. For example: "C-1527-9 
Blower Motor for the KS-16001 Dehydrator." 
The part numbers and names specified in this 
section, except the pressure switch, are names of 
parts assigned by the Pittsburgh Lectrodryer 
Corporation. Do not refer to the ESP number or 
to any information shown in parentheses. 

© American Telephone and Telegraph Company, 1959 
Printed in U.S.A. Pagel 

TCI Library  www.telephonecollectors.info TCI Library  www.telephonecollectors.info 



SECTION ASOl.916 
SECTION H51 .343 

C-1527-2 

rB-1975-4 THERMOSTAT 

l 
... 
~· 

[

-1523-12 SOLENOID VALVE f &-•::;<RMOSW 

~.- ,rr .. 1 

I .,.,.__;
1
_, _ _,;...:..:::;;..-D-1595-5 ACTIVATED 

• CARBON f"ILTER (CENTER) 

D-1695-S FILTER 
DOWN MEDIA 
(FRONT AND REAR) 

TOGGLE SW ITCH --;rw---...,,------

Page 2 

l C-1527-11 SENSING ELEMENT 

C-1527-10 HUMIDITY CABLE 5' LONG 
COMPLETE WITH CONNECTOR 

KS-5793-L3 PRESSURE 
SWITCH 

Fig. 1 - Front View With Time Cycle Operation 

' I 
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c-1s21-2 
TOGGL.t SWITCH-t--Tii-.,......,.-,_,__,..----

l\S-S793-L.3 PRESSURE SWITCH ____ __. 

Fig. 2 - Front View With Humidity Cycle Operation 

SECTION ASOl.91 6 
SECTION HS 1 .343 

D-1696-6 ACTIV~TEO 
CARBON F'ILTER (CENTER) 

0-169~-S f'ILTER 
DOWN MEDIA 
(F'RONT ANO REAR) 

...J 

Page 3 
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c-1 sz1 -9 
BLOWER MOTOR -"W-i--~-....:.;:.._-:.::..._....:.-

Page 4 

B-1&24-1 
CEARHEAO MOTOR 

Fig. 3 - Rear View 
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C-1527-1215 
ELECTRONIC RELAY 
COMPLETE WITH 
AMPHENOL CONNECTOR 

C - 1527-8 TIMER 

Fig. 4 - Control Box For Tim e Cycle Operat ion 

SECTION ASOl .916 
SECTION HS 1.343 

---"-=---c- s21-4 
HEATER 
CON TAC TOR 

MOTOR STARTER 
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L 
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..----- B-221111·22 HEATER CONTACTORS -----. 

B-22118 - 4 SEQUENCE RELAY 

-22811-5 
TI MER 

B-228 8-10 TIME 
DELAY RELAY 

B-22811-9 
ALARM RELAY 

B-221111-7 BLOWER 
MOTOR S1'ARTER 

B-22&&-7 VALVE MOTOR STARTER 

-2288-13 CABLE ASSEMBLY 
ANO SENSING ELEMENT 

-2288-12 HUMISTAT WITH 
B-22 88-25 SET PLUG 

Fig. S - Control Box For Humidity Cycle Operation 
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3. REPLACEMENT PROCEDURES 

3.01 List of Tools and Materials 

CODE OR 
SPEC NO. 

TOOLS 

KS-6854 

R-1539 

R-1542 

R-2512 

(2 rqd) 

DESCRIPTION 

Screwdriver 

Pipe Wrench 

6-inch Adjustable Wrench 

8-inch Adj us table Wrench 

3-inch Cabinet Screwdriver 

4-inch Regular Screwdriver 

Spanner Wrench, Cat. #4-4896, 
American Instrument Co 

Monkey Wrench, 15 inches, 
No. 90 Billings and Spencer Co 

D-1858 Wheel Puller (Obtained 
from the Pittsburgh Lectrodryer 
Corporation, Pittsburgh, Penn) 

*Cap Screw 3/8 by 6 inches long 
(Obtained from Owatonna Tool 
Co, Owatonna, Minn) 

**Pilot Bearing Puller #MD-955 
(Obtained from Owatonna Tool 
Co, Owatonna, Minn) 

*Gear and Pulley Puller #515A 
(Obtained from Owatonna Tool 
Co, Owatonna, Minn) 

*Bearing Puller Attachment 
#950 (Obtained from Owatonna 
Tool Co, Owatonna, Minn) 

*For removing ball-bearing race from shaft. 

**For removing ball-bearing race from end-bell if 
required. 

MATERIALS 

KS-7860 

KS-14666 

260-300P 

Petroleum Spirits 

Cloth 

Grease (See Section A 710.012) 

3.02 Before starting to make any replacements 
0n the dehydrator remove the fuse desig

nated DEHY CONT in the power supply fuse 
cabinet and the 20-ampere fuse in the telephone 
company service panel when a separate fuse is 
furnished for the dehydrator heaters. In general, 
before starting to make any replacements it will 

SECTION ASOl.916 
SECTION HS l.343 

be necessary to remove the guard screen that pro
tects that portion of the equipment where the 
work is to be done. 

3.03 No replacement procedures are specified 
for screws or other parts where the pro

cedure consists of a simple operation. 

3.04 After making any replacement of parts of 
the dehydrator, the part or parts replaced 

shall meet the readjust requirements involved as 
specified in Section A401.916. Other parts whose 
adjustments may have been directly disturbed by 
the replacing operation shall be checked to the 
readjust requirements and an over-all operation 
check shall be made of the dehydrator before 
restoring the circuit to service. 

KS-16001 DEHYDRATOR TIME OR HUMIDITY -
CONTROLLED 

Gearhead Motor 

3.05 To replace the gearhead motor, remove 
the coverplate on the end of the motor 

using the 3-inch cabinet screwdriver. Tag and 
disconnect the wires. Loosen the nut on the con
duit on the side of the motor using the R-2512 
wrench. Remove the screw holding the linkage to 
the shaft with the R-2512 wrench, loosen the two 
setscrews on the operating arm with the 3-inch 
cabinet screwdriver, and remove this linkage. 
Remove the screws from the motor base using the 
R-2512 wrench and remove the motor. Mount the 
replacing motor on its mounting and securely 
tighten the screws. Remount the other parts that 
were removed in the reverse order of removal. 

Gearhead Motor Bearing (front End) 

3.06 To replace the bearing, remove the motor 
as covered in 3.05. 

3.07 Remove the four end-bell through bolts 
using the R-1542 wrench. 

3.08 Remove the end-bell on the terminal box 
end of the motor. 

Caution: The brush ring assembly is pro
vided with two notches, left side of frame, 
one of which is engaged with a stationary 
tension clip. The position of the brush ring 
assembly with respect to the tension clip, 
determines the direction of rotation of the 
rotor. Note which notch is engaged. 

Page 7 
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SECTION A501.916 
SECTION H5 l .343 

3.09 Lift the brush tension springs from the 
brushes and temporarily place them in 

front of the spring back stops, thus removing 
tension from the brushes. Pull the brushes half 
way out of the brush holders in order to clear the 
centrifugal starter assembly and ball bearing. 
Remove the brush assembly from the end of the 
motor housing. 

-3.10 Remove the ball-bearing races with the 
-+ No. 515A puller. 

3.11 Clean all the parts except commutator 
with KS-7860 petroleum spirits and wipe 

dry with a KS-14666 cloth. 

3.12 Pack the bearing with 260-300P grease 
and mount it on the armature shaft with 

the closed side of the bearing facing the arma
ture. 

3.13 Hold the brushes clear of the bearing and 
the commutator and assemble the brush 

ring assembly, taking care to engage the sta
tionary clip in the notch from which it was 
removed. 

3.14 Assemble the end-bell on the motor pull-
ing the motor leads out through the en

trance in the terminal box. Assemble the end-bell 
through bolts taking up on the nuts a little at a 
time until all are tight. 

3.15 Remount the motor on its mounting and 
securely tighten the screws. Remount the 

other parts that were removed in the reverse 
order of removal. 

Filters 

3.16 To replace the filters, proceed as follows. 

3.17 Remove the frame from the filter housing. 
In some cases the frame is secured in 

place by screws which should be removed using 
the 4-inch regular screwdriver, after which the 
frame can be removed. 

3.18 Remove all the filters, discarding the out-
ermost one. If the center filter which is 

activated carbon requires replacement, return 
the filter for reconditioning to the Western Elec
tric Company Distributing House. 

3.19 Clean the interior of the housing if neces
sary, using a KS-14666 cloth. 
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3.20 Mount the filter so that the replacing filter 
is innermost and the one that was previ

ously innermost is now outermost. 

3.21 Assemble the frame to the filter housing. 

Blower Motor 

3.22 To replace the blower motor, remove the 
frame from the filter housing as covered 

in 3.16 and remove the filters. Note the clearance 
between the impeller and the periphery around 
the lip of the filter housing for future reference 
when reassembling. 

3.23 Remove the coverplate screws from toggle 
switch using the 3-inch cabinet screw

driver. Remove the screws from the switch re
ceptacle using the 4-inch regular screwdriver and 
free the switch from the mounting bar. 

3.24 Remove the bolts from the blower output 
flange using the R-2512 wrench, taking 

care not to damage the gasket. Remove the cap 
screws from the bar attached to the towers using 
the R-2512 wrench. Tilt the framework forward 
and remove the terminal box cover on the motor. 
Disconnect the incoming wires from the motor 
wires. Loosen the nut on the conduit and free the 
cable from the motor. Remove the blower assem
bly from the dehydrator. Remove the cap screws 
from the circular plate using the R-2512 wrench 
and remove the motor assembly. 

3.25 Remove the setscrew from the hub of the 
impeller. Note the separation between the 

impeller and the back of the round mounting 
plate and with the D-1858 wheel puller remove 
the impeller from the motor shaft. Remove the 
motor from the bracket using the R-2512 wrench. 
Mount the new motor and reassemble the parts 
in the reverse order. In reassembling the impeller 
on the motor shaft the separation between the 
impeller and the plate shall be equal to the 
amount noted above. 

Blower Motor Bearings 

3.26 To replace the bearings, remove the motor 
as covered in 3.21 to 3.24, inclusive. 

3.27 Remove the four end-bell through bolts 
using the R-1542 wrench. 

• 
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3.28 Remove the end-bell on the terminal box 
end of the motor. 

Caution: The brush ring assembly is pro
vided with two notches, left side of frame, 
one of which is engaged with a stationary 
tension clip. The position of the brush ring 
assembly with respect to the tension clip, 
determines the direction of rotation of the 
rotor. Note which notch is engaged. 

3.29 Lift the brush tension springs from the 
brushes and temporarily place them in 

front of the spring backstops, thus removing the 
tension from the brushes. Pull the brushes half 
way out of the brush holders in order to clear the 
centrifugal starter assembly and ball bearing. 
Remove the brush assembly from the end of the 
motor housing. 

3.30 Remove the end-bell on the shaft end of 
the motor. 

3.31 Remove the armature from the shaft end 
of the motor by carefully pulling it 

through the stator. Note the position of the bear
ing spacer washer on one or both ends of the out
side flat surfaces of the bearings, and place in 
exact positions when reassembling the motor. 

3.32 Remove the ball-bearing races with the 
No. 515A bearing puller. 

3.33 Clean all parts with KS-7860 petroleum 
spirits and wipe dry with a KS-14666 

cloth. 

3.34 Pack the new bearings with 260-300P 
grease and mount the bearings on the 

armature shaft with the closed side of the bear
ings facing the armature. 

Caution: In handling the new bearings 
extreme caution should be taken to avoid 
contact with foreign materials such as dirt 
or grit. If it is necessary to tap the bearings 
into position, use a metal tube that fits 
squarely against the inner bearing race and 
then tap the end of the tube. 

3.35 Inspect the armature and remove any 
foreign particles. 

3.36 Reassemble the end-bell over the shaft end 
of the armature and see that the bearing 

race is positioned properly in the end-bell. 

SECTION A501.916 
SECTION H5 l.343 

3.37 Assemble the armature carefully in the 
stator, commutator end first. 

3.38 Hold the brushes clear of the bearing and 
commutator and reassemble the brush 

ring assembly, taking care to engage the sta
tionary clip in the notch from which it was 
removed. 

3.39 Place the end-bell on the motor, pulling 
the motor leads out through the entrance 

in the terminal box. 

3.40 See that the armature turns freely after 
the end-bells have been assembled and 

that the brushes are seated properly on the com
mutator. 

3.41 Assemble the through bolts, tightening 
the nuts a little at a time until all the bolts 

are tight. 

3.42 See that the armature turns freely and 
the starting mechanism is satisfactory. 

3.43 Assemble the motor as covered in 3.21 to 
3.24, inclusive. 

Other Parts 

3.44 Solenoid Valve: To replace the solenoid 
valve, remove the plate from the side of 

the valve with the 3-inch cabinet screwdriver. 
Tag and disconnect the wires. Loosen the coup
ling nuts on each side of valve using the 15-inch 
monkey wrench. Remove the pipe connections to 
the valve using the R-1539 pipe wrench. Assemble 
a new valve to the pipe connections. Mount the 
valve assembly in place and securely tighten the 
coupling nuts. Reconnect the wires to the termi
nals and remount the cover. 

3.45 Thermostat: To replace the thermostat, 
remove the coverplate screws on the front 

of the thermostat using the 3-inch cabinet screw
driver and remove the wires. Remove the conduit 
connectors using the R-2512 adjustable wrench. 
Remove the thermostat from the mounting 
bracket. Mount a new thermostat on the mount
ing bracket taking care that the element extends 
to the bottom of the well of the tower. Reconnect 
the conduit connector and the wires to the termi
nals. Remount the cover. 
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3.46 Toggle Switch: To replace the toggle 
switch, remove the cover mounting screws 

using the 3-inch cabinet screwdriver. Tag and 
remove the wires to the switch terminals. Remove 
the switch from its mounting using the 4-inch 
regular screwdriver. Mount a new switch on its 
mounting and remount the other parts that were 
removed in the reverse order of removal. 

3.47 Motor Starter (Gearhead Motor or Blower 
Motor): To replace the motor starter, tag 

and disconnect all external leads to the starter. 
Remove the three screws securing the starter to 
the bracket using the 4-inch regular screwdriver. 
Mount a new starter on the bracket and securely 
tighten the screws. Connect the wires to their 
proper terminals. 

3.48 Limit Switch: To replace the limit switch, 
remove the cover and disconnect the wires. 

Loosen the conduit nut using the R-2512 wrench 
and remove the switch. Note the position of the 
arm on the switch to be replaced. Mount a new 
switch. The trip arm of the new switch should be 
adjusted by loosening the setscrews that hold it 
in place and moving the arm to the same position 
as the replaced switch. Connect the conduit nut 
to the switch and connect the wires to their 
proper terminals. Remount the cover. 

3.49 Sensing Element: The sensing element is 
mounted at the inner end of the hexagonal 

fitting in the air outlet. To replace the element, 
proceed as follows. Unscrew the ring nut from 
the fitting, using the American Instrument Co 
spanner wrench. Then slowly remove the element 
from the fitting. Remove the mounting screw at 
the inner end of the element using the KS-6854 
screwdriver. The element plugs into the element 
socket. Substitute a new element and tighten the 
screw securely. Insert the element into the fitting 
and securely tighten the ring nut. 

3,50 Heater Contactors: To replace the heater 
contactors, tag and remove the connec

tions from the terminals. Remove the screws 
holding the contactor to the back of the control 
box using the 4-inch regular screwdriver. Install 
a new contactor and reconnect the wires to their 
proper terminals. 

3.51 Pressure Switch: To replace the pressure 
switch, loosen the two screws on the side 

of the switch using the 3-inch cabinet screwdriver 
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and remove the cover. Tag and disconnect the 
wires from the terminals. Loosen the conduit nut 
using the R-2512 wrench. Remove the three 
mounting screws using the 4-inch regular screw
driver and remove the switch. Mount a new 
switch, securely tighten the screws. Reconnect 
the conduit nuts and connect the leads to the 
terminals. Mount the cover and securely tighten 
the screws. 

-+KS-16001 DEHYDRATOR TIME CONTROLLED 

3.52 Timer: To replace the timer, tag and dis-
connect the wires from the terminals. 

Remove the screws holding the timer to the back 
of the control box using the 4-inch regular screw
driver. Note the position of the cams on the timer 
to be replaced. Install a new timer and securely 
tighten the screws. Adjust the new timer by 
manually rotating the knurled wheel in a down
ward direction until the cams are in the same 
position as the replaced timer. Connect the 
wires to the proper terminals on the timer. 

3.53 Electronic Relay: To replace the relay, 
loosen all the captive screws on the relay 

unit and remove the unit from the mounting. 
Hold the new relay unit against the base with 
the captive screws inserted in the correct holes 
in the terminal blocks of the base. Start all 
screws first and then tighten them securely. 

Humidity Cable 

3.54 To replace the humidity cable, proceed as 
follows. Disconnect the cable from the 

electronic relay by manually loosening the 
knurled locking ring from the connector and pull 
out the plug. Unscrew the ring nut from the 
mounting receptacle in the air supply, using the 
American Instrument Co spanner wrench. Then 
slowly lift the element from the receptacle. 
Remove the mounting screw at the inner end of 
the element using the KS-6854 screwdriver. The 
element plugs into the receptacle at the end of 
the cable. Mount the element in the replacing 
cable and securely tighten the screw. Assemble 
the ring nut over the cable. Insert the element 
into the mounting receptacle and securely tighten 
the ring nut. Plug the connector into the elec
tronic relay connector and manually tighten the 
knurled nut. 

• 
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KS-16001 DEHYDRATOR HUMIDITY CONTROLLED 

3.55 Humistat: To replace the humistat, pro-
ceed as. follows. Remove the cover. Tag 

and disconnect the wires from the terminal 
block. Remove the element cable plug from the 
socket in the humistat and remove the sensing 
element cable. Loosen the mounting screws using 
the 4-inch regular screwdriver and remove the 
humistat. Mount the new humistat and securely 
tighten the mounting screws. Insert the cable 
plug through the hole in the controller box. 
Insert the groove pin provided into the hole 
located in the center of the sensing element 
socket in the humistat. Plug the sensing element 
cable plug into the socket; the groove pin will 
hold the cable firmly in place. Remount the 
cover. 

3.56 Time-delay Relay: To replace the relay, 
tag and disconnect the wires. Remove the 

mounting screws using the 4-inch regular screw
driver and remove the relay. Mount a new relay, 
securely tighten the mounting screws and con
nect the wires to their proper terminals. Adjust 
the relay by turning the knob until the pointer on 
the dial is in the same position as on the replaced 
relay. 

3.57 Sequence Relay: To replace the relay, tag 
and disconnect the wires from the relay 

terminals. Remove the mounting screws using the 
4-inch regular screwdriver and remove the relay. 
Mount a new relay and securely tighten the 
mounting screws. Connect the wires to their 
proper terminals. 

SECTION A501.916 
SECTION H51.343 

+i 3.58 Timer: To replace the timer, tag and dis- 'I 

.J 

connect the wires. Remove the mounting 
screws using the 4-inch regular screwdriver and 
remove the timer. Mount a new timer anfj! se
curely tighten the mounting screws. Connect 
the wires to their proper terminals. Adjust the 
timer by turning the knob until the pointer is in 
the same position as on the replaced timer. 

3.59 Alarm Relay: To replace the alarm relay, 
tag and disconnect the wires from the 

relay terminals. Remove the mounting screws 
using the 4-inch regular screwdriver and remove 
the relay. Mount a new relay and securely 
tighten the mounting screws. Connect the wires 
to their proper terminals. 

3.60 Cable and Sensing Element: To replace 
the cable and sensing element, proceed as 

follows. Remove the element cable plug from the 
socket in the humistat and remove the cable. 
Unscrew the ring nut from the mounting recep
tacle in the air supply, using the American In
strument Co spanner wrench. Then slowly lift 
the element from the receptacle. Assemble the 
sensing element of a new cable and sensing ele
ment into the receptacle and securely tighten the 
ring nut. Insert the other end of the cable 
through the hole in the control box. See that the 
groove pin is in the hole located in the center of 
the sensing element socket in the humistat. Plug 
the cable into the socket; the groove pin will hold 
the cable firmly in place. 
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BELL SYSTEM PRACTICES 
Central Office Maintenance 
Operating Methods 
Buildings 
Operation and Maintenance 

SEEll81~ AU 1 ~ i 
SECTION H5 l.346 

Issue 3, August, 1959 
AT&TCo Standard 

KS-16001 DEHYDRATOR 

AND 

ASSOCIATED WAVEGUIDE ALARMS 

l. GENERAL 

1.01 This section covers the operation of the 
KS-16001 dehydrator and associated wave

guide alarms for use in the TD-2/TH radio sys
tems. 

1.02 This section is reissued to include infor-
mation for KS-16001 dehydrators equipped 

for humidity cycle operation, and KS-16001 de
hydrators equipped for time cycle operation using 
a Humistat. Since this section covers a general 
revision, arrows ordinarily used to indicate 
changes have been omitted. 

KS-16001 Dehydrator 

1.03 The dehydrator is used to furnish a 
source of dry air for pressurizing the 

antenna and waveguide runs. The unit is de
signed to deliver dry air continuously at ffow 
rates not greater than 400 cubic feet per hour 
at a delivered pressure of between 0.2 and 0.3 
pounds per square inch. In operation, ambient 
air is drawn in through a filter arrangement to a 
centrifugal blower and passed through one of 
two drying towers, each of which contains ap
proximately 150 pounds of activated alumina, 
where the moisture vapor in the air is removed. 
After drying, the air is delivered to a common 
outlet where it is distributed through the neces
sary piping and manifolds to the waveguide and 
antenna system. The dehydrator may be arranged 
for drying the air on a time or humidity cycling 
basis. 

1.04 When the KS-16001 dehydrator is ar-
ranged to operate on a time cycling basis, 

it is equipped with a 24-hour timer. Air to be 
dried is passed through one drying tower for 
12 hours while the second tower is being reac
tivated. When the KS-16001 dehydrator is ar
ranged to operate on a humidity cycling basis, 

it is equipped with a 5-hour timer. Air to be 
dried is passed through one drying tower until 
the relative humidity reaches approximately 
4 per cent at 70°F, at which time the air to 
be dried is automatically routed through the 
second tower and the first tower is then reacti
vated. 

1.05 In both the time and humidity cycle de-
hydrators reactivation consists of heating 

the alumina for 4 hours by internal nichrome 
heating coils which are embedded in the drying 
agent. Proper reactivation temperatures are 
maintained in the bed through the use of in
ternal thermostats in series with the heating 
coils. During the 4-hour heating period, a small 
flow of ambient air purges the moisture released 
by the alumina from the system. Control of 
reactivated air flow is achieved through a sole
noid valve which diverts the required purge flow 
through the reactivating tower. 

1.06 Alarm facilities are provided which oper-
ate on either low pressure or high hu

midity. This alarm is connected to a pair of 
terminals on a terminal strip to which a low
pressure switch and an electronic relay or 
Humistat are connected. A humidity sensing ele
ment is connected to the electronic relay or 
Humistat. The low-pressure switch is connected 
to the delivered air stream and will operate the 
alarm when the delivered air pressure falls below 
approximately 1.4 inches of water. The humidity 
sensing element, which is mounted in the air 
outlet, will cause the alarm to operate when the 
relative humidity in the air exceeds a prede
termined value. 

1.07 A measurement on the pressure gauge lo-
cated on the manifold will indicate 

whether low pressure or high humidity has de
veloped in the dehydrator. If the pressure on 
the gauge is greater than 1.4 inches of water, 
the trouble may be due to high humidity. If the 
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pressure on the gauge is le~s than L4 inches of 
water, the trouble is probably due to low pres
sure. 

1.08 The instructions for the KS-16001 de-
hydrator operating on a time cycling basis 

are based on drawing SD-59698-01 and when 
operating on a humidity cycling basis on draw
ings SD-59841-011 and SD-59841-012. For de
tailed description of the operation, see the 
corresponding circuit description. 

Waveguide Alarms 

1.09 An individual pressure switch is con-
nected by a length of copper tubing to 

each antenna system at the waveguide pressure 
window. The switches are electrically connected 
in parallel to the station alarm circuit and will 
register an alarm in the event that antenna 
pressure drops below a predetermined value. 

1.1 O The instructions for the waveguide alarms 
are based on drawing SD-59812-01. For 

detailed description of the operation, see the 
corresponding circuit description. 

General 

1.11 For more detailed information on the op-
eration and maintenance of the apparatus 

refer to the following ~ections. All apparatus 
should be adjusted in accordance with these 
sections and with the circuit requirements table 
or circuit description associated with the cir
cuit drawing. 

A401.916 
H51.342 - KS-16001 Dehydrator 

A50l.916 - KS-16001 Dehydrator 
H51.343 

2. LIST OF TOOLS, GAUGES, AND TEST APPARATUS 

CODE OR 
SPEC NO. 

TOOLS 

R-2652 
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DESCRIPTION 

9-inch Adjustable Wrench (for 
the latest design sensing ele
ment) or 

Spanner Wrench, 
American Instrument Co. 
Catalog No. 4-4896A 

CODE OR 
SPEC NO. 

TOOLS 

GAUGES 

TEST APPARATUS 

DESCRIPTION 

B Pressure Hose 

3-inch Cabinet Screwdriver 

Gauge, U. S. Gauge Company 
No. 633S, 0-15 Inches of 
Water, 1/4 inch N. P. T. 

KS-14510,Ll Volt-ohm Milliammeter 

200,000-ohm Resistor 

270,000-ohm Resistor 

3. OPERATION 

Set Plug, American Instrument 
Co., No. 15-6220 

Preparation for Starting Dehydrator 

3.01 Caution: Before starting, check that the 
dust cap on the reactivation air outlet is 

removed. This outlet is located on the back of 
the bottom 4-way valve. Do not remove any re
striction plate found in this outlet. 

3.02 Operate the START-STOP switch to ON. 
The blower motor should operate. 

3.03 Absence of an alarm indicates that the 
dehydrator is operating properly and that 

the pressure in the system is satisfactory. 

3.04 The manifold pressure gauge should read 
at least 5 inches of water. 

3.05 Timer 

(a) Dehydrator Equipped for Time Cycle Op-
eration: The timer, located inside the 

control box, cycles the dehydrator and con
trols the operation of the components in the 
proper sequence. The timer is driven by a 
synchronous motor and makes one complete 
revolution in 24 hours. A thumb wheel near 
the left end, when rotated outward and 
downward, may be used to test the series of 
operations. All manual operations of the 
thumb wheel should be sufficiently slow to 
insure that one operation is completed before 
the next operation. 

J 
•I , 

I 
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(b) Dehydrator Equipped for Humiaily Cycle 
Operation: The timer is set to terminate 

the heating period in about 4 hours, at which 
time the heater is shut off and the solenoid in 
the reactivation exhaust is closed. The tower is 
cooled for the balance of the cycle until re
versal again occurs. The· adsorption, reactiva
tion and cooling cycle will be continued until 
the START-STOP switch is moved to the OFF 
position. The dehydrator cannot be operated 
manually through its cycle of operation. 

Waveguide and Antenna Alarm System 

3.06 The pressure switch in each antenna sys
tem should close its contacts and cause 

an alarm when the pressure within the system 
drops to approximately 1.4 inches of water. 

4. ROUTINE CHECK 

Dehydrator 

4.01 Caution: Where a reset of the 5-hour 
timer is specified in the following routine 

checks do not attempt to reset the 5-hour timer 
during a timing period, otherwise damage to the 
timer will result. At the conclusion of the. test 
reset the timer to 4 hours. Failure to reset the 
timer will disable the dehydrator. 

4.02 Routine Intervals: The following are 
suggested maintenance intervals for mak

ing routine checks. These intervals may be 
changed depending on local conditions. 

INTERVAL PARAGRAPH 

Pressure Switch 3 Months 4.03 

Sensing Element 3 Months 4.04 
Electronic Relay 3 Months 4.05 
Humistat 3 Months 4.06,4.07 

Tower Heater As Required 4.08 

Waveguide and Antenna 
Alarm Pressure Switch 3 Months 4.09 

4.03 Pressure Switch 

(a) Dehydrator Equipped for Time Cycle Op-
eration: To check the operation of the 

dehydrator pressure switch, operate the 
STOP-START switch to OFF. The alarm 
should sound within a few minutes. Operate 
the switch to ON. The alarm should stop 
after a short interval. 

SECTION A301.916 
SECTION HS 1.346 

(b) Dehydrator Equipped for Humidity Cycle 
Operation: To check the operation of the 

pressure switch, make sure that both towers 
are cold, then turn the timer (black hand) 
to zero to prevent 4-hour heating cycle from 
starting. Operate the STOP-START switch to 
OFF. The alarm should sound within a few 
minutes. Operate the switch to ON. The alarm 
should stop after a short interval. 

Caution: Reset the 5-hour timer (black 
hand) for 4-hour operation. 

4.04 Humidity Sensing Element 

(a) Dehydrator Equipped for Time Cycle Op-
eration: To check the operation of the 

sensing element, unscrew the nut from the hexa
gonal fitting, using the spanner wrench or the 
adjustable wrench as required. Then, slowly 
remove the sensing element from the fitting. 
If the removal of the sensing element into 
room conditions does not cause an alarm to 
sound, breathe on it. This should cause the 
alarm to sound. To clear the alarm, insert 
the element. in ·the. fitting. The alarm shvuld 
stop. when the element is sufficiently dry. Re
peat the operation several times to make sure 
that the element is satisfactory. After com
pleting the test, remount the sensing element. 

(b) Dehydrator Equipped for Humidity Cycle 
Operation: Remove the cover of the 

Humistat using the 3-inch cabinet screw
driver. Disconnect the lead to the sequence 
relay from terminal 1 on the Humistat using 
the screwdriver. With the KS-14510, List 1 
voltmeter set to read 300 volts ac, connect it 
to terminals 1 and Ll on the Humistat. Re
move the nut from the hexagonal fitting using 
the spanner wrench or the adj us table wrench 
as required. Then slowly remove the sensing 
element from the fitting. Breathe on the sens
ing element. This should cause the Humistat 
to operate as indicated by the meter reading 
of 115 volts ac. If the Humistat does not op
erate, make sure that the plug on the cable 
from the sensing element is firmly plugged 
into the receptacle in the Humistat case and 
examine the cable for a broken conductor. If 
the Humistat still does not operate, adjust 
the setting as covered in 4.07. Remount the 
sensing element, but do not connect the lead 
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from the sequence relay to terminal 1 on the 
Humistat until the meter reads zero. Discon
nect the meter. 

Caution: Do not use an ohmmeter to meas
ure the resistance of the sensing element or 
in any manner apply a de voltage to the 
sensing element as this will damage it. 

4.05 Electronic Relay: To check the operation 
of the electronic relay, disconnect the 

sensing element connector from the relay. Mo
mentarily bridge a 200,000-ohm resistor across 
terminals B and W on the relay. The alarm 
should operate. 

4.06 Humistat (Dehydrator Equipped for Time 
Cycle Operation): To check the opera

tion of the Humistat, insert the set plug fur
nished with the Humistat in the jack inside the 
Humistat case. The alarm should operate. Re
move the set plug. 

4.07 Humistat (Dehydrator Equipped for Hu-
midity Cycle Operation): To check the 

operation of the Humistat, disconnect the lead 
to the sequence relay from terminal 1 on the 
Humistat using the 3-inch cabinet screwdriver. 
With the KS-14510, List 1 voltmeter set to read 
300 volts ac, connect it to terminals 1 and Ll on 
the Humistat. Insert the set plug furnished with 
the Humistat in the jack inside the Humistat 
case. Turn the slotted potentiometer shaft clock
wise with the screwdriver until the relay in the 
Humistat operates as indicated by the meter 
reading of 115 volts ac. Note the position of "the 
potentiometer shaft. Then turn the shaft of the 
potentiometer counterclockwise until the meter 
reads 115 volts ac. Again note the position of 
the potentiometer shaft. Finally turn the shaft 
clockwise to a point midway between the two 
positions of the potentiometer shaft described 
above. 

Caution: When the setting is completed, re
move the set plug from the jack but do not 
connect the lead from the sequence relay to 
terminal 1 on the Humistat until the meter 
reads zero. 

Disconnect the meter. Replace the Humistat 
cover. 

Page 4 

4.08 Operation of the Tower Heater Circuit 

(a) Dehydrator Equipped for Time Cycle Op-
eration: To check the operation of the 

heater circuit, manually operate the timer 
through several time cycles. Alternate opera
tion of the two heater contactors will indicate 
whether the circuits are functioning properly. 
To determine that the towers are !Jeating, al
low 30 minutes before shifting to the alternate 
tower. To determine whether the tower is heat
ing, gauge by feel. 

(b) Dehydrator Equipped for Humidity Cycle 
Operation: To check the operation of the 
heater circuit proceed as follows. The 

check should be made when both towers are at 
approximately room temperature to avoid cir
culation of hot moist air in the antenna system; 

Caution: Set the 5-hour timer (black hand) 
for 30-minute operation before removing 
sensing element. 

Unscrew the nut from the hexagonal fitting 
using the spanner wrench or the adjustable 
wrench as required. Then slowly remove the 
sensing element from tl]e fitting. If the removal 
of the sensing element into ambient room hu
midity does. not cause the towers to shift, 
breathe on it. This should cause the towers 
to shift. Insert the sensing element in the fit
ting. Allow 30 minutes to elapse and check by 
feeling the towers to make sure that one of 
the towers is heating. Completion of the 30-
minute heating period as set by the timer is 
indicated by observation of the heater con
tactors. Observe that the spring coils of the 
contactor associated with the reactivating 
tower are in the down position during the 30-
minute heating period. At the end of this pe
riod the spring coils should be in the up 
position. Set the timer to 30 minutes as cov
ered in the Caution, above. Remove the sensing 
element and blow on it as covered above. This 
should cause the towers to shift. Insert the 
sensing element in the fitting. Again allow 
30 minutes to elapse and check the second 
tower for heating as covered above. The 
switch of the towers the second time should 
restore the original tower to the antenna 
system. 

Caution: Reset the 5-hour timer for 4·hour 
operation. 

• 
I 
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• 

TCI Library  www.telephonecollectors.info TCI Library  www.telephonecollectors.info 



' 

Waveguide and Antenna Alarm Pressure Switch 

4.09 To check the operation of the individual 
waveguide pressure switch, remove the 

valve cap from the pressure testing valve at the 
pressure switch. Attach the No. 6338 gauge 
equipped with the snap-on chuck to its testing 
valve. Stop the air flow into the pressure win
dow (single air supply to a single antenna) or 
pressure windows (dual air supplies for wave
guides connected to a common antenna) by dis
connecting the tubing at the pressure window 
or windows. Record the pressure reading on the 
gauge at the time the alarm sounds. The reading 
should be approximately 1.4 inches of water. If 
the alarm does not sound or if it sounds at a 
pressure other than above, proceed as covered 
in 5.09. Repeat the test on each pressure switch. 

5. CORRECTING TROUBLE 

Dehydrator Alarm Operating 

5.01 If a dehydrator alarm operates, proceed 
as follows. 

(a) Dehydrator Equipped for Time Cycle Op-
eration: Check the manifold pressure using 

the No. 6338 pressure gauge. If low pressure 
exists, proceed as covered in 5.04. If the pres
sure is satisfactory, remove the connection 
from terminal 2 of the terminal strip inside 
the pressure switch. If the alarm stops, the 
trouble is in the pressure switch. Replace 
the switch. If removing the connection from 
the terminal strip does not cause the alarm 
to stop, the trouble is in the sensing element, 
the electronic relay, the Humistat, or the 
humidity is too high. Disconnect the sensing 
element cable from the electronic relay or 
the Humistat. If the alarm continues with the 
element cable disconnected, the trouble is in 
the electronic relay or the Humistat. If the 
trouble is in the electronic relay, replace the 
unit. If the trouble is in the Humistat, check 
the operation of the Humistat as covered 
in (b). If the alarm stops when the cable is 
disconnected, the cause is either high humidity 
or a defective sensing element. Reconnect the 
sensing element and manually shift towers 
as described in 4.08 (a). If the alarm con
tinues, check the sensing element as covered 
in 4.04(a). If, with a new element installed 
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the alarm continues, check the humidity in 
the dehydrator as covered in 5.02. 

(b) Dehydrator Equipped for Humidity Cycle 
Operation: Check the manifold pressure 

using the No. 6338 pressure gauge. If low 
pressure exists, proceed as covered in 5.04. 
If the pressure is satisfactory, remove connec
tion 61 from the terminal strip inside the 
pressure switch. If the alarm stops, the 
trouble is in the pressure switch. Replace the 
switch. If removing the connection from the 
terminal strip does not cause the alarm to 
stop, the trouble is in the sensing element, 
the Humistat or the humidity is too high. Dis
connect the sensing element cable from the 
Humistat. If the alarm continues with the 
sensing element cable disconnected, the 
trouble is in the Humistat. Remove the cQver 

. from the Humistat using the 3-inch cabinet 
screwdriver. Disconnect the lead to the se
quence relay from terminal 1 on the Humistat 
using the screwdriver. With the KS-14510, 
List 1 voltmeter set to read 300 volts ac, con~ 
nect it to terminals 1 and Ll on· the Humi
stat. Insert .the set plug fur11lshed ·wifh the 
Humistat in. the ]a.ck inside the Hun\istat 
case. Turn the adjacent slotted potentiometer 
shaft clockwise with the screwdriver U:ntil 
the relay in the Humistat operates as ·indi
cated by the meter reading of 115 volts ac. 
Note the position of the potentiometer shaft. 
Then turn the potentiometer. shaft counter
clockwise until the meter reail.s 115 volts ac. 
Again note the position of the potentiometer 
shaft. Finally turn the shaft clockwise to a 
point midway between the two positions of 
the potentiometer shaft described above. 

Caution: When the setting is completed, 
remove the set plug from the jack, but do 
not connect the lead from the sequence re
lay to terminal 1 on the Humistat until the 
meter reads zero. 

Disconnect the meter. If this does not clear 
the trouble, change the tube and recheck the 
potentiometer as covered above. If trouble 
still exists, check the Humistat for defective 
components or replace the unit. If the alarm 
stops when the sensing element is discon
nected, the cause is either high humidity or a 
defective sensing element. Turn the timer 
(black hand) to zero. Install a new sensing 

Page 5 

TCI Library  www.telephonecollectors.info TCI Library  www.telephonecollectors.info 



SECTION A301.916 
SECTION H51.346 

element and reconnect; towers will shift. 
Wait a few minutes; if alarm clears, the 
cause was due to a defective sensing element. 

Caution: Reset the 5-hour timer for 
4-hour operation. 

If the alarm continues with a new sensing 
element installed, check the humidity in the 
dehydrator as covered in 5.02. 

5.02 Determine which tower is delivering air 
to the waveguide system by observing 

the arrows, if present, on the 4-way valve at 
the bottom of the dehydrator. The arrow point
ing toward the front indicates the tower sup
plying air; the arrow to the rear indicates the 
tower in which reactivation is taking place. For 
those 4-way valves not equipped with arrows, 
the tower which is delivering air to the wave
guide system can be determined by observing 
the position of the 4-way valve grease fittings. 
Tower No. 2 is supplying air to the system if 
the grease fitting is in the forward position. 
The grease fitting in the rear indicates that 
tower No. 1 is supplying the air. Shift the air 
supply to the other tower as covered in 4.08(b). 
Allow up to 30 minutes for the sensing element 
to clear. If the alarm stops, the released tower 
is high in humidity, in which case proceed as 
follows. 

5.03 Determine if the heater in the released 
tower is operating and observe if the 

spring coils on the heater contactor are down. 
If so, allow up to 30 minutes for the heater 
to rise in temperature. Check for operation by 
feeling the outside of the tower housing and 
also check that the air is being purged as cov
ered in 5.05. Failure of the tower to heat or the 
heater contactor to operate indicates circuit 
trouble. 

(a) Dehydrator Equipped for Time Cycle Op
eration. 

(1) If the heater contactor operates but 
the tower does not heat, the cause may 

be due to an open heater. The resistance 
is approximately 5.3 ohms. To check the 
resistance, disconnect the commercial power 
at · the service panel. Connect a volt-
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ohmmeter across terminals 24 and 36 on 
the heater contactor for the resistance of 
the heater in tower No. 1, and across ter
minals 25 and 37 on the heater contactor 
for the resistance of the heater in tower 
No. 2. 

(2) If the heater contactor does not op-
erate, see if the 6-ampere fuse on the 

fuse block is blown or an open circuit exists 
through the thermostat, limit switch, or 
timer. 

(3) Failure of the tower to shift may be 
caused by the valve drive motor, valve 

drive motor starter, limit switch, or timer. 

(4) Push the left overload reset button on 
the front of the control panel. If this 

clears the fault, the trouble was due to an 
overload condition. Possible cause for an 
overload condition might be binding in the 
motor, gear train, or 4-way valve. 

(5) If restoral of the overload switch does 
not clear the trouble, check whether 

the left 5-ampere fuse on the fuse block is 
blown, or if the trouble is in the START
STOP switch or the circuit through the 
timer or limit switch. 

(b) Dehydrator Equipped for Humidity Cycle 
Operation. 

(1) If the heater contactor operates but 
the tower does not heat, the cause may 

be due to an open heater or blown 30-ampere 
fuse on the fuse block. If the fuse is blown, 
replace it. If the fuse is satisfactory, check 
the resistance of the heater which is ap
proximately 5.3 ohms. To check the re
sistance, disconnect the commercial power 
at the service panel. Connect a volt
ohmmeter across terminals 15 and 21 on 
the heater contactor for the resistance of 
the heater in tower No. 1, and across ter
minals 22 and 34 on the heater contactor 
for the resistance of the heater in tower 
No. 2. 

(2) If the heater contactor does not op-
erate, see if the 6-ampere fuse on the 

fuse block is blown or an open circuit ex
ists through the thermostat, limit switch, 
timer, or sequence relay. 
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(3) Failure of the tower to shift may be 
caused by the v:>lve drive motor, valve 

drive motor starter, limit switch, sequence 
relay, sensing element, or Humistat. 

(4) Push the left overload reset button on 
the front of the control panel. If this 

clears the fault, the trouble was due to an 
overload condition. Possible cause for an 
overload condition might be binding in the 
motor, gear train, or 4-way valve. 

(5) If restoral of the overload switch does 
not clear the trouble, check whether a 

5-ampere fuse on the fuse block is blown, 
or if the trouble is in the START-STOP 
switch or the circuit through the sequence 
relay and limit switch. 

5.04 Checking Low Dehydrator Pressure: To 
determine the cause of low pressure, 

check the blower. If the blower is not operating, 
push the right overload reset button on the 
front of the control panel. If the motor starts 
and the pressure returns, the trouble was due to 
an overload condition. The cause of an overload 
condition could be binding of the motor or the 
blower impellers. If the motor does not start 
after resetting the overioad reset button, check 
whether any of the 5-ampere fuses on the con
trol panel are blown or whether the blower 
motor starter is faulty. 

5.05 Checking Tower Purge: To determine 
if the tower is purging during the heat

ing cycle, air should be felt being expelled at 
the reactivation air outlet at the rear of the 
lower 4-way valve. Failure of the tower to 
purge may be due to a faulty solenoid valve 
or the circuit through the timer. The electrical 
circuit (to the solenoid valve) should be closed 
during the 4-hour heating cycle for either 
tower. 

Checking Electronic Relay 

5.06 If the alarm does not sound, as covered 
in 4.05, replace the two electronic tubes 
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one at a time, and check for improper operation 
of the alarm relay or circuit trouble in the elec
tronic relay proper. If the trouble cannot be 
cleared, replace the unit. 

Note: If it is necessary to bench test the 
relay, remove the relay from its mounting 
and connect 115 volts ac across terminals 
1 and 2. It will be necessary to temporarily 
connect 270,000 ohms across terminals R 
and W since the resistor normally con
nected across these terminals is located in 
the base and is not removed with the relay. 

Checking Humistat !Dehydrator Equipped for Time 
Cycle Operation) 

5.07 If the alarm does not sound, as covered 
in 4.06, adjust the potentiometer as cov

ered in 4.07. If this does not clear trouble, change 
the tube and readjust the potentiometer. If 
trouble still exists, check the Humistat for de
fective components. 

Checking Humistat !Dehydrator Equipped for 
Humidity Cycle Operation) 

5.08 If the Humistat does not operate, as cov
ered in 4.07, change the tube and readjust 

the potentiometer. If trouble still exists, check 
the Humistat for defective components. 

Checking Waveguide and Antenna Pressure Switch 

5.09 If the alarm does not sound, as covered 
in 4.09, loosen the two screws which se

cure the cover of the pressure switch in place 
and remove the cover. Turn the large, knurled 
adjusting screw until the contacts just close on 
1.4 inches of pressure. If the contacts are open 
when the pressure is 1.4 inches, the adjusting 
screw should be turned clockwise until the "just 
close" point is reached on decreasing pressure. 
If the contacts are closed with a pressure of 
1.4 inches, turn the adj us ting screw counter
clockwise until the "just open" point is reached. 
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HELL SYSTEM PRACTICES 
Buildings 
Operation and Maintenance 

SECTION HS1.3SO 
Issue 1, M.Xch, 1952 

AT&TCo Provisional 

BUilDING MECHANICAL EQUIPMENT 

SCHEDUlING ROUTINE MAINTENANCE 

1. GENERAL 

1.01 This section outlines a plan for schedul-
ing the routine maintenance of building 

mechanical equipment. The procedures suggested 
apply to mechanical plant permanently located 
in the building and not to fixtures, tools or 
portable equipment. 

1.02 The procedures include the following: 

(a) A numbering system to identify the 
various items of mechanical plant for 

record purposes. 

(b) A card record system for establishing 
and maintaining an inventory of the 

units of equipment in each building and 
for recording the maintenance procedures 
to be followed for each unit. 

{c) A method of scheduling the routine 
maintenance required on each item of 

equipment and for indicating completion of 
the work. 

(d) A procedure for reporting repairs and 
replacements with provisions for asso

ciating these reports with the equipment 
record. 

2. IDENTIFICATION OF EQUIPMENT 

2.01 In order to provide a positive means of 
identification and reference, each major 

item of equipment is numbered. Following is 
an illustrative numbering system. 

1. Air Conditioning (Package) Unit 
2. Air Filter Unit 
3. Blower, Ventilating 
4. Boiler, Heating 
s. Boiler, Hot Water Supply 
6. Burner, Gas 
7. Burner, Oil 
8. Compressor, Air 
9. Compressor, Refrigerating 

10. Conveyor 
ll. Damper 
12. Drinking Water Cooler 
13. Elevator 
14. Fan, Ventilating 
is. Furnace, Warm Air Heating 
16. Generator, Motor 
17. Heater, Hot Water 

18. Heater, Space 
19. Heater, Unit 
20. Hoist 
21. Incinerator 
22. Kitchen Equipment 
23. Meter 
24. Panel, Switch, Electric 
25. Pump, Water 
26. Pump, Sump 
27. Pump, Vacuum 
28. Softener, Water 
29. Stoker 
30. Tank, Air 
31. Tank, Fuel Oil 
32. Tanl<, Hot Water Storage 
33. Tank,Water Supply 
34. Valve, Motorized 

2.02 The number of the major item of equipment 
is used as a prefix followed by consecu

tive numbering of the individual units of that 
type of equipment. For example, if there were 
two heating boilers in a building, they would 
be numbered 4-1 and 4-2. 

2.03 This method has the advantage of grouping 
similar items of equipment together in 

numerical order and allows for the addition of 
equipment without breaking the numerical se
quence of the recor-ds. For instance, if in the 
above example, a heating boiler were added, it 
would be given the number 4-3. 

2.04 Accessories and controls associated with 
each major item of equipment but located 

away from it are given the same number as the 
major unit. This serves to properly identify 
the accessories and controls and is especially 
advantageous in cases where switches and relays 
controlling several major units are mounted to
gether on a remote wall or panel. 

2.05 Elevators or other pieces of machinery 
that are maintained by others under con

tract are numbered for record purposes. 

2.06 The numbers should be applied to each 
principal unit of mechanical plant and 

its related accessories and controls in a per
manent manner. For easy readability, contrast
ing colors should be used and the sizes of the 
numbers should be commensurate with the size of 
the equipment. Stenciling the numbers on with 
paint is a satisfactory method and the use of 
decalcomania numbers is also suitable. The 
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SECTION $1.350 

numbers should be located so as to be readily 
discernible from the normal approach to the 
equipment. 

3. BUILDING MECHANICAL EQUIPMENT RECORD 
FORM E-3925 

3.01 Form E-3925 serves as an inventory record 
and for posting maintenance inf'ormation 

on the various items of equipment. A separate 
card is used for each major unit. Exhibit 1 
shows a -eompleted record card. 

3.02 The name of the equipment and its as-
signed number are written in at the top 

of the card in the spaces indicated. The city 
and the address or name of the building are 
also entered in the appropriate space. 

3.03 In the space headed "Description, 11 perti-
nent data on the equipment item are to be 

shown. This should include all data usually 
appearing on the name plate such as make, seri
al nwnber, size, type, capacity, etc. The use 
of the equipment, area served by it, or other 
data may be entered here as may be desirable. 
Guarantees if any should be noted. Data on 
electric motors used to drive the unit are re
corded on the lower part of the card as de
scribed in Paragraph 3.05. 

3.04 Data on accessories and controls associ-
ated with the equipment are entered in 

the space headed "Accessories and Controls. 11 

This should include such items as switches, 
relays, limit controls, gauges and other minor 
items. 

3.05 Provision is made at the bottom of the 
card for entering data on the main drive 

motor for items which are electrically driven. 
The necessary information is generally shown 
on the motor name plate. 

3.06 New cards are prepared when existing 
equipment is replaced and when additional 

items are installed. 

4. ROUTINE MAINTENANCE REQUIREMENTS 

4.0l After the descriptive data have been re-
corded on the obverse of Fonn E-3925, for 

each major plant unit and its accessory equip
ment, the routine maintenance required on each 
particular piece of equipment is posted on the 
reverse side. This information may be obtained 
from various sources such as manufacturer's in
structions, Company practices or instructions, 
and from experience .with the type of equipment 
involved. 

Page 2 

4,02 The space on the reverse side of the in-
ventory card is provided for briefly de

scribing the maintenance routines required. 
When more detailed or supplementary information 
is considered necessary, it may be incorporated 
into a Bell System Practice or other suitable 
form of instruction. Reference is made to such 
additional information in the column headed 
11 Reference.rr 

4.03 The fr~quency at which each routine is to 
be performed is indicated in the column 

headed "Freq. 11 using the abbreviations shown at 
the bottom· of the card. 

4.04 The estimated time required for the per
formance of each routine is entered in 

the last column. This information is necessary 
in order to properly schedule the routines. 

4.0) Exhibit 1 shows the reverse side of 
Form E-3925 filled out for a typical item 

of equipment. 

4.06 If desired, a card identifying the item 
and bearing the routine maintenance in

formation outlined in Paragraphs 4.02 and 4.03 
for a particular piece of equipment may be ap
propriately mounted on or adjacent to the unit. 

5. SCHEDULING ROUTINE MAINTENANCE 

5.01 The routine maintenance requirements de-
tailed on the reverse side of Forms E-3925 

are used to prepare a schedule for the routine 
maintenance of all items of mechanical plant in 
the building, Form E-3926, Building Mechanical 
Equipment, Routine Schedule and Progress Chart 
is used for this purpose. (Exhibit 2) 

5.02 Form E-3926 provides space for recording 
the equipment number, nam~ of the equip

ment, location, description of routine, refer
ence to detaiied instructions, name of employee 
to whom the routine is assigned, and the fre
quency at which the routine is to be performed. 
The right side. of the form is set up to indi
cate the week or weeks of the year in which 
each routine is scheduled to be carried out. 

).OJ In a small building, the routines on all 
equipment can generally be listed on the 

same schedule. In larger buildings, where 
there is a considerable amount of equipment 
consideration may be given to making separate 
schedules for shifts or individuals or for cer
tain items of equipment as may be appropriate. 

5.04 Separate schedules are usually prepared 
for elevators since such equipment is 

generally maintained by specialized personnel 
and a considerable number of routines are re
quired on the various principal components. 

" ! 

t 
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5.05 When the ~rouping of routines has been 
determined as outlined in Paragraphs 5.03 

and 5.o4, the description of the routines and 
associated information is entered on Form E-3926 
as shown in Exhibit 2. 

5.06 The time each routine is to be performed 
is indicated by placing a diagonal mark 

in the space for the appropriate week on the 
schedule portion of the form. Daily routines 
should be made a part of the daily work assign
ments and are not to be included on this sched
ule. Weekly routines are scheduled first and 
then those performed biweekly. The less fre
quent routines are scheduled in turn so that 
the work is spread out as evenly as practicable 
throughout the year. Items requiring seasonal 
work such as boilers must, of course, be sched
uled in accordance with seasonal requirements. 

5.07 The completed schedules may be posted on 
a bulletin board or placed in a book, de

pending on which method is most convenient in 
each case. 

5.08 Completion of the routines is indicated 
by crossing the diagonal strokes on the 

schedule. 

6. REPORTS ON TROUBLE, REPAIRS AND REPLACEMENT 

6.01 It.is intended that when the various rou-
tines are performed the equipment will be 

inspected for generci.l condition and for anynec
essary adjustments or repairs. Minor adjust
ments or repairs should be made at the time the 
routine is performed if possible. Unless unduly 
frequent, minor repairs and adjustments arecon
sidered part of normal maintenance and need not 
be reported. 

6.02 Where the inspection discloses trouble 
that can not be cleared at the time the 

routine is performed or there is an indication 
that major repairs or replacements are neces
sary, a report should be made of the matter for 
corrective action on Form E-3927, Building Me
chanical Equipment, Report of Trouble Found, 
Repairs, Replacements or Removals. (Exhibit 3) 

6.03 The heading of the form is to be filled out 
as indicated, showing the item, equipment 

nwnber, location, and date. The form is directed 
to the foreman or su:)ervisor responsible for the 
maintenance of the equipment as local practice 
may require. In the space headed "Trouble Found," 
the trouble or defect is described and recommen
dations are made for corrective actiooi. 

Attached: 
Exhibits 1 through 3, inclusive. 

SECTION H51. 350 

6.04 When corrective action has been taken, a 
description of the repairs, replacements 

or removals is to be reported in the space head
ed "Repairs, Replacements or Removals. 11 Cost 
data may be entered here. However, cost data 
are of secondary importance for the purpose of 
this Practice and may be omitted. The labor 
hours required to effect the repair are reported 
in the space indicated when the work is per
formed by an employee. These data may be sum
marized at monthly or other intervals to deter
mine the total hours th~t the building mechan
ics devote to repair operations. This time plus 
the total hours scheduled for routine mainte
nance on Forms E-3925 provides the data neces
sary to estimate the time it is necessary for 
building mechanics to spend in the building or 
in the case of large buildings, the number of 
mechanics required. 

6.o5 Completed Forms E-3927 are filed with 
Forms E-3925, the inventory record card, 

as outlined in Paragraph 7.05. 

7. FILING OF RECORDS 

7.01 The equipment record cards, Form E-3925, 
are to be filed in numerical order. The 

811 x 5 11 card is a standard size and filing devices 
are available to suit almost any requirement. 

7.02 In general, it is preferable to keep the 
records in the building in which the equip

ment is installed. However, it may be desira
ble to keep the file in a district or area head
quarters in cases where several buildings are 
supervised from an area or district office. 

7.03 Where routine maintenance for a number of 
buildings is performed by a mechanical 

maintenance group, consideration should be given 
to maintaining the records in the building to 
which the group normally reports. 

7.04 Reports on trouble, repairs, replacements 
and removals may be filed with the in

ventory card so that all information on each 
particular item of equipment is associated. 

7.05 Forms E-3927 related to a particular 
equipment item are filed with the corre

sponding inventory card (Form E-3925) in an 
811 x 511 kraft file folder. The folder is de
signed so that when the inventory card is placed 
in it the name of the item and the equipment 
number show above the front flap and it is 
therefore not necessary to label the folders. 
Forms E-3927 are filed in the folder in back of 
the inventory card. The folders are packed in 
lots of 100 and may be ordered as follows: 

(Quantity) Folder, File, Vertical, RRP 

Page 3 
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EXHIBIT #1 

BUIIDING MECHANICAL EQUIPMENT RECORD E-3925 
(l-52) 

I'lm! - - ~- EQUIP. NO. 26-l 

CITX" AM!hatown BUIIDING LCX:ATION !JQ !lain Street 

EQUIP. LOCATION Basement-Boiler BID. DA TE INSTALLED 12!!'.Z 
DESCRIPTION: JM.KE Iseman Bros. Co. SERIAL NUMBER So-6-45- 2-H 

Model B - n0rain-Drin 

• 

ACCESSORIES & COOTROLS 1 Cutler-llaaner Ma&!!•tic Switch, Bulletin 9586 1 Size 0 --
Index 9586H- 1245-U 

Square "ll" Line Switch. Cat. 145351, Series 4, 3 phase. 

MOTOR DA TA t ~KE Howell Elec. Co. SERIAL NO. llll0Hl5 H.P.~ VOLTS 220 A.C. 
~ 

PHASE • R.P.M. 172~ AMPS. l.!!/i FRAME NO. A - 171 

FRONT 

Re1'arenoe Deecription of Routine llaintenance Freq. ljlf.::;, 

Kt•.Inst. l"1ll Guide Beari n. ~ase cun M 1/4 

n n Clean S•- and strainer. check float ror water, 

check start and stop adjustment. SA 2 

n n Check Thrust Bearing Lubrication. Add ball bearing 

-aae as naceaa•-. SA 1/4 

n n Check awitch contacts and ODeration or switches. A l/2 
Clean motor and check ~ration A 1/2 

t Note: Motor be • are sealed t- and re~·•re 

no additional lubricant. 

D-Da1l7 SM-5em141onth]7 Q-Quarter]T A~ 

w..-eekly -onth:b' SA-Bami_.Dllllal.]7 All-A• Directed 

Date !i-4-51 Recorded By M. Jackson Apprcved a.~ 
-~ 

BACK 
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EQUIPo 
NO. 

26-1 

" 

' 

" 

' 
, 

,,,..... __ 

NAME Of' EQUIR.£NT 

Pump. SUmp 

• 

' 

' 
' 

" 

• 

' 

" 
" 

" 

0-011 ILY 
W-Wl:tKLY 

BUILDING MECHANICAL EQUIPMENT 
ROUTINE SCHEDULE AND PROGRESS CHART 

LCX::A-
ROUTINE TO BE PERfOFMD TION 

Bamt. Fill guide bearing grease cup. 

" Clean S and strainer. chock 
noat for water. 

" Check start and stop adjUsUoont. 

' Cheak thruet- bearinsi: lubrication. 

' Check nitch contacts and operation. 

" Check motor and check operation. 

SM-Sn11..YONTMLY 

M-Mo•tNLY 

Q-QuAftTUILY 

SA-S1111•ANlllUALLY 

R£FERENCI 

Mfg.Inst. 

" 

" 

" 
' 

" 

A-ANNUALLY 

AD-A• Ouu:CtltO 

" 

" 

" 

" 
" 

ASSIGNED 
TO 

H. Jones 

" " 

" " 

' ' 
" " 

" " 

·• - < 

CITY Alphatown 

FREQ. JAN. FEB. MA.R. APR. UAY JIJ£ JIA.Y 

• 
SA 

M 

SA 

A 

A 

•-3906 
(1-52) 

B..DG. 130 Ka.in st. 
YEAR 1951 

AOO.. SEPT• OCT o NOV. DEC. 

I 
l'i 

TCI Library  www.telephonecollectors.info TCI Library  www.telephonecollectors.info 



BUILDING MECHANICAL EQUIPMENT 
REPCRT OF TROUBLE FOUND, REPAIRS, REPLACEMENTS OR REMOVALS 

::-.L1:..:.~~"""~7':::...,._.~"':!!~'=!=::!:'"'')~t"~---B-U-II.DIOO ___ LOC_A_TI_ON __ -------._-/=g==-0;.__c_,;;"'""':.-n""p"-.'<:JN"-O-·----

DATE ~.:l.S: /fol v , 

JV 

REPAIRS, RE PIA CEMENTS CJ! REllO'IAI§ 

tfr&ce..R.~ 

LABCJI HOURS---"'=------- DATE COllPIETED 7- 2,-,£1 
26~ 

17 
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BELL SYSTEM PRACTICES 
Buildings 
Construction and Mechanical Plant 
Operation and Maintenance 

SECTION Hil~aE8!t • 
SECTION $1.353 

Issue 2, April, 1953 
AT&TCo Standard 

VENTILATION 

BASEMENT SPACES 

1. GENERAL 

1.01 This practice covers procedures suggested 
for the ventilation of power rooms, en

gine rooms, transfonner vaults, cable vaults, 
boiler rooms, coal storage vaults, oil tank 
e:q.c.losures and gas meter compartments located 
in basements of telephone buildings. 

1.02 The section is reissued to include addi-
tional recommendations pertaining to 

explosion protection and to provide reference 
to other Bell System Practices relative to the 
general subject. For operation and maintenance 
application, the section is dually numbered 
with this issue and the same issue number is 
assigned for unifonnity. 

1.03 The procedures are intended to appl;r 
primarily to future buildings, but may 

be considered, where advisabl_e, for improving 
existing conditions. 

1.04 In order to avoid the possibility of 
transmitting noxious or explosive gases 

from the basement :to other parts of the build
ing, it is desirable that no portion of the 
basement space be connected to the recircula
tory system of any ventilating plant serving 
stories above the basement. As an additional 
precaution, it is advisable wherever practi
cable, to seal off cable ducts, pipe shafts and 
similar openings in the basement area to reduce 
the possibility of explosive pressures pene
trating to upper stories. 

1.05 The recommended standards for the con-
struction of fire-resistive basement 

walls and partitions are outlined in B. S. P. Sec
tion 1!4l.230, Interior Construction to Restrict 
Spread of Fire. 

l.06 The recommendations pertaining to trans-
former vault design and explbsion venting 

are based in general, upon the National Fire 
Codes; Volume V, ·National Electrical Code, and 
Volume II, The Prevention of Dust Explosions 
(Appendix B) • 

1.07 Where these suggested procedures are 
exceeded by local or State codes the 

legislated requirements are followed. 

2. TRANSFORMER VAULTS 

2.01 The requirements for vaults and their de-
sign based upon the type and capacity of 

the transformers, are outlined in National Fire 
Codes, Volume V - National Electrical Code, of 
the National Fire Protection Association. In 
telephone buildings the vault enclosure of 
transformers is generally considered advisable 
for the protection of building personnel and 
to prevent damage to the building or contents 
in the event of fire, escape of harmful gases 
or possible transformer explosion. 

Location 

2.02 Transformer vaults are generally located 
where they can be ventilated to the out

side air without the use of flues or ducts. 
Where adjoining lot space or public space is 
available and may be used for thi~ purpose, 
transformer installations outside the building 
have the _advantages of being more readily 
vented for heat or gas dissipation and the re
lease of pressures resulting from possible 
transformer explosion. Basement installations 
are preferably located adjacent to an exterior 
wall with vents opening directly.into an area
way, or if above grade, to the outside. 

2.03 General fire-protective recommendations 
for consideration in connection with 

transformer installations within telephone 
buildings are outlined in B. s. P. Section 1!4l.230, 
Interior Construction to Restrict Spread of 
Fire. 

Heat and Gas Dissipation 

2.04 For the dissipation of heat, yaults are 
provided with adequate ventilation to 

prevent .transformer temperatures in excess of 
the values prescribed in American Standards for 
Transformers, Publication C57.l of the American 
Standards Association. Vaults ventilated to 
outdoor air without the use of ducts or flues, 
have a combined net area of all ventilating 
openings of not less than 3 square inches for 
each KVA of transfonner capacity in service, 
except that the net area is not less than 
1 square foot for any capacity under 50 KVA. 
In the event it is necessary to use ducts or 
flues for dissipation of heat, the ventilation 
area is determined as above, with consideration 
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of the adequacy of the air supply and draft 
effect of the duct or flue. The duct or flue 
construction is recommended to conform to the 
requirements for cable vault vents outlined in 
Paragraph 3.03. 

2.05 vaults ventilated by natural circulation 
of air may have roughly half of the total 

area of required openings in one or more open
ings near the noor and the remainder in one or 
more openings in the roof or upper exterior 
wall; or all of the area of required openings 
may be provided in one or more openings in or 
near the roof. It iS desirable that no open
ings for ventilation be constructed through an 
interior wall common to the vault and the 
building. 

2.06 Ventilation openings are located as re-
mote as practicable from doors, windows, 

fire escapes and combustible material. Open
ings are covered with durable gratings, screens 
or louvers, according to the treatment required 
to avoid unsafe conditions. 

2.07 If automatic dampers are used in the 
ventilation openings in exterior walls of 

vaults containing oil-insulated transformers, 
the actuating device should function at a tem
perature resulting from fire and not at a tem
perature which might prevail as a result of an 
overheated transformer or bank of transformers_. 
It is important that the unintentional closing 
of the automatic damper be avoided. 

2.08 Incombustible insulating liquids used in 
some transformers, when decomposed by the 

electric arc in a transformer failure, evolve 
non-explosive gases which, however, if not re
leased, can build up sufficient pressures to 
burst the tank, as oil can do, releasing liquid 
and gas in large amounts and for considerable 
distances. Ducts or flues for ventilation may 
serve to distribute the highly objectionable 
gases if extended through other building areas 
and it is desirable that direct outside venti
lation be provided wherever practicable. 
Transformers rated in excess of 25 KVA and 
using non-flanmable insulating liquid are fur
nished with a pressure relief vent and provi
sion is made for absorbing the gases generated 
by arcing inside the case by a connection to a 
chimney or flue especially constructed for the 
purpose or, preferably, openings or vents from 
the transformer enclosure directly to outside 
air. 

Explosion Relief Venting 

2.09 The procedures for explosion relief vent
ing outlined in the following paragraphs, 

where provided, eliminate the requirements for 
heat and gas dissipation described in the 

Page 2 

preceding paragraphs. It is important, however, 
where explosion relief venting is provided that 
any ducts or flues fonnerly used for heat and 
gas yenting, are closed off at the vault wall 
or roof with construction equivalent to the 
w,a.lls enclosing the vault. 

2.10 Vault construction to withstand explosion 
pressures includes the provision of suit

able openings or vents to release explosive 
gases, and to direct the force of the explosion 
in a manner which will afford maxinrum safety to 
personnel, with a minimum hazard to telephone 
equipment and the .building structure. 

2.11 The size of the openings or vents re-
quired to release explosion pressures 

safely is ¥!fluenced by the expected intensity 
of an explosion, the shape and strength of the 
vault, and the location and type of vent used. 
In the absence of data -0n the ratio of free 
open area to vault room volume which will sat
isfactorily vent transformer vaults of all 
types, it is suggested that openings of vents 
be provided on the basis of known ratios for 
mild to moderate explosion hazards. 

2.12 Where adsquate venting area may be pro-
vided it is recommended. that the net area 

of openings or vents be in the order of 
1 square foot for each 80 cubic feet of vault 
content. Openings or vents of this ratio can 
be expected to prevent the building up of ~x
plosion pressures in excess of JOO pounds per 
square foot on the walls and roof of a cubicle 
shaped enclosure, in the explosion of gases of 
mild to moderate force intensity. 

2.13 The walls and roof of transformer vaults 
are preferably of 6-inch reinforced con

crete securely anchored together and to the 
floor. Where masonry walls are used, they are 
recommended to be of solid brick, reinforced 
and securely joined to the floor and roof of 
the vault. In the event of higher ratios of 
net area of openings or vents, consideration is 
given to vault construction to withstand higher 
explosion pressure. It is suggested that a 
reasonable factor of safety be included in the 
design of transformer vaults. 

2.14 Wall openings for venting directly to 
outside air are generally equipped with 

louvers. Additional venting may be provided, 
if necessary, by the installation of ·the 
louvers and outside entrance door with light 
construction and wall anchorages which will re
lease in the low pressure limits of an explo
sion. The use of ventilated sash hinged to 
swing outward under predetermined pressure from 
within; fixed sash or perhaps wood louvered 

l 
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panels with light wall anchorages; scored glass 
or light wall panels are also considered where 
acceptable. However, with the use of vent 
closures which will be blown out in an explo
sion, it is important that protection against 
flying material be provided. 

2.15 In the event it is necessary to extend 
explosion vent ducts within the building 

aJ..l portions of the ducts are constructed, 
preferably of reinforced concrete or steel 
shell, to conform to the requirements for the 
vault walls and roof. 

3. CABLE VAULTS 

3.01 The following measures are intended as a 
reference in providing adequate ventila

tion and incidental protection against explo
sion hazards in cable vaults or fire in the 
general basement. 

3.02 Recommended procedures for the design and 
construction of cable vaults are outlined 

in B.S.P. Section Ac4o.6o, Conduit Underground 
Entrances to Central Office Buildings and 
B.S.P. Section 114l,230, Interior Construction 
to Restrict Spread of Fire. 

3.03 Ventilation: Vent flues 8 inches to 
12 inches in diameter or rectangular 

flues of equal capacity extending from the 
vault ceiling to the roof are recommended for 
each cable vault. The flues are usually 
spaced - one at each end of the vault and 
intermediately at every other wall column, the 
larger flues being used for the wider vaults. 
It is desirable that joints in the flue linings 
be made as tight as practicable. Flues con
structed with rigid, impervious and non
corrosive duct such as compressed aSbestos
cement pipe have the ,advantage of specially 
fanned pressure-tight joints. In order to 
guard against possible leakage of gas between 
the cable vault and the story above, it is de
sirable that each initial length of flue lining 
at the vault ceiling be placed in position 
prior to pouring the surrounding structural 
floor slab. In certain instances, cable vaults 
are ventilated by means of openings through the 
exterior wall. In such cases thes8 openings 
are equipped with louvers and wire mesh screen 
to prevent the intrusion of foreign objects 
into the vault and are protected by a fire 
damper constructed·of 1/4 inch steel plate held 
open by a fusible link. It is desirable that 
these openings face on an unexposed side yard 
located on company-owned property. It is 
recoITU11ended that the location of such openings 
on street fronts be avoided. 

SECTION H34.284 
SECTION H51. 353 

3.04 Explosion Protection: The following 
measures are suggested for consideration 

in guarding against penetration, accumulation 
and ignition of explosive or flammable gas in 
cable vaults and in house cable ducts. The 
transmission of such gas to and from the vault 
may be minimized by the following provisions: 

(1) Plug airtight all underground and house 
cable ducts, both cabled and empty, where 

they terminate in the vault, In this connec
tion it may be desirable to design the vault 
termination of house cable ducts so as to 
facilitate plugging; also, to set each ini
tial duct unit in place prior to pouring the 
surrounding structural floor slab to assure 
integral tightness. 

(2) Construct solidly the partitions separat-
ing cable vault from basement, making 

them tight at floor, ceiling and adjacent 
walls. Other than the entrance doorway, pro
vide no openings between the cable vault and 
other basement space. Promptly and tightly 
cement up or otherwise permanently seal all 
shrinkage, settlement or other cracks that 
occur at any time in or between walls, parti
tions, floor slabs, etc. 

(3) Place no gas piping in cable vaults or 
within the construction enclosing them. 

Arrange cable vault drains, where possible, 
to discharge into a sump-pit. Direct connec
tion of the vault drain to the sewerage 
system is undesirable since the drain trap 
water seal is subject to evaporation. 

(4) Avoid locating electric switches inside 
the cable vault. Switches controlling 

cable vault electric lights are mounted on 
the basement side of vault partition adjacent 
to the entrance door. Equip electrical out
lets for soldering pot connection within the 
vault with special "receptacles with plugs" 
approved by the Underwriters' Laboratories, 
Inc., for use in hazardous locations. 
Explosion-proof lighting is not generally 
required in cable vaults. 

(5) It is recommended that any detected odor 
of gas be immediately reported, investi

gated and the leak corrected. Gas may seep 
through ground into the vault from gas mains 
in the streets or alley. 

4. HEATER ROOMS 

4.01 Heater rooms are generally considered 
hazardous locations and it is :important 

that they be adequately cut off from other 
basement areas. The boiler room enclosure is 
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also considered desirable because of the ad
verse draft effect of the building shaftweys 
and of central ventilating equipment or emer
gency pow~r equipment operating in adjacent 
areas. For these reasons, it is recommended 
that the boiler room door be maintained in the 
closed position and that a separate boiler room 
air supply be provided from outdoors. 

4.02 The provision of an opening adequate in 
size and properly located between the 

heater room and outside air generally affords 
both satisfactory ventilation for the room and 
ample air supply for heater combustion. It is 
desirable that the opening be louvered, 
screened and of such size that its net open 
area will approximate that of the associated 
chimney flue. The opening is usually provided 
by louvering a portion of heater room window 
or by piercing an adjacent outside wall. Where 
neither of these methods is practicable, a 
metal intake duct is installed to connect a 
remote exterior opening with the heater room. 
It is customary, of course, to equip such ducts 
with self-closing fire dampers where they 
pierce fire walls or fire partitions, also at 
the outside opening if these are an external 
fire hazard. Most effective room ventilation 
is usually obtained by locating the air intake 
opening as remote as practicable from the 
heater and breeching air damper. 

5. POWER ROOMS 

s.01 Where basement power rooms can not be 
furnished with window openings sufficient 

to afford adequate natural ventilation, the 
provision of induced ventilation is suggested. 
Power exhaust units are, as a rule, sufficient 
for nonnal size rooms; large rooms, however, 
may require powered uni ts in both intakes and 
exhauSts. The ventilation openings are usually 
furnished with louvers and screens, and if ac
cessible from outside they are equipped with 
bar guards. Filters are usually provided only 
in intake openings. Locating the room exhaust 
openings as remote as possible from the intakes 
is effective in obtaining maximum air circula
tion, and in certain instances may require the 
provision of metal ducts. The number of air 
changes per hour will, of course, depend upon 
the relative amount of heat producing equipment 
in the room. 

6. INTERNAL COMBUSTION ENGINE RCXJMS 

6.01 It is expected that the reconunendations 
contained in Bell System Practice Sec

tion AA360.0l5 entitled, "Ventilating Equipment 
for Rooms Having Engine Driven Generators -
Power Systems" will be followed in providing 
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for dissipation of heat during periods of 
engine operation. Although the enclosure of 
diesel engine alternator sets is not normally 
required, it is recommended that the installa
tion be made with consideration of possible 
enclosure later if necessary, and arrangement 
made for future supply of ventilation and com
bustion air. Where internal combustion engines 
are located in open basement spaces in the 
vicinity of boiler rooms, it is suggested that 
appropriate measures, such as keeping the 
boiler room door normally closed, be taken to 
prevent the action of powered exhaust units 
from adversely affecting the boiler dra~s. 
Air intake openings to engine spaces are amply 
screened and louvered to prevent the induction 
of dirt and rain. 

6.02 In order to avoid the accumulation o:f 
explosive vapors in rooms enclosing gaso

line engine driven geneTators, two vent open
ings to the outer air are usually provided, 
each being about 100 square inches in area. 
These supply and exhaust openings are located 
generally near the ceiling and remote from each 
other - the exhaust being equipped with a sheet 
metal duct arranged to terminate about 6 inches 
above the floor. Gasoline engine rooms having 
one or more windows may be readily provided 
with vent openings by substituting louvered 
metal panels for upper lights of glass. 

6.03 Where the foregoing procedures confiict 
with or are exceeded by corresponding 

provisions of local or state legislation, the 
legislated provisions should, of course, apply. 

7. COAL STORAGE VAULTS 

7.01 In order to avoid the possibility of 
spontaneous ignition in stored coal, 

particularly bituminous coal, it is necessary 
to exclude, as far as practicable, air, heat 
and moisture from the storage space. This is 
on the basis that oxygen is required to origi
nate and maintain combustion, also that its 
action is aggravated by the presence of heat 
and moisture. Coal which has been oil treated 
to reduce dust in handling is particularly sub
ject to spontaneous ignition and storage in 
large quantities is not recommended. 

7.02 Ventilation for coal vaults is therefore 
undesirable, and it is suggested that all 

practicable measures be taken to make the 
vaults reasonably tight against penetration or 
introduction of air, moisture and heat. Coal 
chute covers are usually sealed with appropri
ate gaskets; cracks, sleeves, etc., in sur
rounding walls are c ernented up and entrances 
made reasonably airtight. Leaks in water and 
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steam pipes valves and connections within the 
vault are c~rrected, and pipes carrying cold 
water are insulated to preclude condensation. 
Steam or hot water lines located where they 
are subject to being covered with coal are 
protected, for example, with a covering of 
cohcrete. 

1.03 SUggested procedures for the installation 
of heating equipment and additional in

formation related to this practice are outlined 
in B.S.P. Section 1142.110, Heating Equipment -
Fire Protection. 

8. GAS METER COMPARTMENTS 

SECTION H34,284 
SECTION 11.51. 353 

8,01 From the standpoint of minimizing damage 
to meters and the hazard of escaping gas 

entering the building due to leaky connections 
at meters and slmtoff valves, it is desirable 
that gas meters be located in separate compart
ments or vaults ventilated directly to the out
side air. It may be desirable also to place 
water meters in the same compartment froni the 
standpOint of having all meters at one location. 

8.02 Gas meters should be adequately supported 
and connected to piping in such a manner 

as not to exert undue strain on the comections. 
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ATKJSPHERIC ENVIRONMENT 

FOR 

TELEPHONE EQUIPMENT SPACE 

GENERAL CONSIDERATIONS AND HEAT RELEASE DATA 

1. GENERAL 

1.01 A number of Bell System Practices will be 
issued under the collective title of 

"Atmospheric Environment for Telephone Equip
ment Space" of which this is the first covering 
"General Considerations and Heat Release Data. 11 

Subsequent practices will pertain to other 
phases of conditioning the air. 

1.02 The engineering objective in providing a 
controlled environment is to obtain im

proved equipment performance with reduced main
tenance costs, offsetting in whole or part the 
annual charges for the control equipment. 

1.03 These practices will cover the require-
ments for conditioning the air in terms 

of the degree of control necessary or economi
cally warranted based on experience with exist
ing types of central office equipment operating 
under varying environmental conditions. They 
will outline what is believed to be the most 
suitable means of providing the desired control 
for air distribution, air movement, atmospheric 
impurities, humidity and temperature when such 
control is indicated. It does ,not necessarily 
follow that all equipment space will require 
similar treatment since each location must be 
studied individually to determine the degree of 
control which can be economically provided as 
related to the savings which may be expected in 
maintenance from such an installation. 

1.04 This practice is primarily intended to 
present engineering data which will be 

useful in the design of mechanical ventilating 
systems, with or without cooling, for attended 
central office equipment space such as dial 
switchrooms and the AMA space in which the tape 
processing equipment is located. It is not 
intended for application to unattended equip
ment space such as Community Dial Offices, 
Repeater Huts, Power Rooms and other plant 
equipment spaces. Also, it is not intended 
that this practice be·applied to the problems 
of providing comfort air conditioning for Ope~
ating Rooms or general office space. 

1.05 The "Heating-Ventilating-Air-Conditioning 
Guide 11 published by the. American Society 

of Heating and Air Conditioning Engineers is 
suggested as a reference for additional techni
cal data. 

2. NEED FOR A CONTROLLED ENVIRONMENT 

2.01 It is recommended that windows of equip-
ment spaces be kept closed at all times 

to minimize the amount of dust in the outside 
air which might enter the switchrooms. Dust of 
a fibrous nature causes open contact troubles. 
That of an abrasive nature causes impairment of 
contact treatment; wear on base metal or other 
contacts; and wear on bearing surfaces. The 
latter is particularly important w-Tith respect 
to panel and step-by-step apparatus. With closed 
window operation, it is generally considered 
necessary for reasons of personal comfort, to 
install a ventilating system to provide fresh 
air in motion, to remove stagnant air and odors, 
and to remove heat generated by the equipment, 
lights, and personnel. These conditions relate 
principally to warm weather operation, yet some 
ventilation is required during cold weather. 
Ventilation with outside air may adversely affect 
central office equipment performance as a result 
of both its dust and moisture content unless 
precautions are taken to control these condi
tions within the ventilating system. 

2.02 Dial apparatus is designed to operate 
satisfactg.rily at room ambient tempera

tures up to lJOOF. Generally, any apparatus 
which generates enough heat to affect its opera
tion is equipped with a blower to disperse this 
heat into the room. With this arrangement, 
room ambient temperatures will rarely exceed 
lJOO F if mechanical ventilation, without cool
ing, is provided. 

2.0J Extreme variations in relative humidity 
affect the performance of dial equipment 

because of dimensional changes of nonmetallic 
materials such as phenol fiberandphenolfabric, 
paper insulation of panel multiple banks, and 
cork on panel drive rolls. Under th~ worst 
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conditions, adjustments are unstable and main
tenance effort is increased. Wintertime humid
ity control minimizes the electrostatic attrac
tion of the dust particles to contact springs 
and wiring. The latest types of dial apparatus 
are less subject to adjustment instability and 
perform more satisfactorily under varying humid
ity conditions than apparatus used in older dial 
systems. 

2.04 Variations in relative humidity also af-
fect the paper tapes processed in AMA 

centers. It is suggested that the space occu
pied by the AMA tape processing equipment be 
air conditioned with cooling and humidity con· 
trol in accordance with the design data set 
forth in Paragraph 3.02(b) and (c). 

3. llESIGN OBJECTIVE 

J.01 The following engineering criteria are 
recommended for the design of ventilating 

systems intended to control the environment in 
attended central office artd AMA center space. 

3.02 Temperature and Humidity Control 

(a) Summer - Ventilation Only - Maintain a 
room condition with a maximum of 100 F 

above the maximum design dry bulb temperature 
as listed for various localities in the 
A.S.H. & A.E. "Guide." When room conditions 
exceed 65 per cent relative humidity, auto
matically control the ventilating system to 
deliver a maximum of recirculated air. This 
will tend to reduce the relative humidity 
within the room thereby minimizing the detri
mental effects which extreme variations in 
relative humidity have upon switching equipment. 

(b) Summer - Ventilation with Cooling - 'Main-
tain a room condition having a maximum. of 

55 per cent relative humidity. To maintain 
room conditions lower than 55 per cent rela
tive humidity will substantially increase the 
cost of the refrigeration equipment and operat
ing costs disproportionately to the benefits 
realized. Maintain a room temperature not 
lower than 130 F below the maximum design dry 
bulb temperature as listedforvarious local
ities in the A. S. H. & A. E. 11Guide. 11 However, 
a reduced temperature differential is recom
mended for the lower outside temperatures. 
Cool air supplied to the room should not be 
more than 180 to 20° F be low the room dry bulb 
temperature. 

(c) Winter - Maintain approximately 35 per 
cent relative humidity in central office 

and AMA center spaces. A gradual reduction 
in relative ,humidity for short periods of 
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time may be advisable to minimize window con
densation as the outside temperatures fall. 
Double glazing may be helpful in reducing 
condensation in colder climates. 

3.03 Filtration: Research conducted by the 
Bell Telephone Laboratories indicates 

that 4 inches of KS-7406 glass wool filtsr media 
are adequate to minimize open contact equipment 
troubles due to dust. The four inches of media 
are obtained by placing two KS-74o6 glaes wool 
filters, each 2 inches thick, in tandem in the 
filter frame. The second filter will remove 
approximately 25 per cent of the dust by weight 
which passes the first filter. Standard house
hold type filters are not recommended. The 
KS-7406 filter has a graduated pack coated with 
an adhesive oil which makes these filters more 
efficient. When the filters require servicing, 
the filter unit on the dirty air side is dis
carded, the second filter is moved forward and 
a new filter installed on the clean air side. 
More efficient filters may be desirable in 
areas where the air is contaminated with large 
quantities of fine dust particles. Generally, 
electric type filters are not required except 
for a few locations having extremely large dust 
concentrations in the air. 

3.04 Ventilating Systems - With or Without 
Cooling: Mechanical ventilation provides 

a filtered air supply for apparatus areas when 
closed window operation is practiced. The choice 
of a large air volume ventilating system or a 
smaller air volwne system with cooling will de
pend upon a comparison of first costs, operating 
expenses, and maintenance costs. ~thout cool
ing, 8 to 12 air changes per hour may be re
quired to meet the design limits outlined in 
Paragraph ).02(a).· With cooling, approximately 
4-1/2 or 5 air changes per hour will usually 
meet the limits of Paragraph 3.02(b). Concen
trations of high heat producing equipment may 
require more air changes than indicated for 
either type of system. Most ventilating systems 
are designed to deliver a mixture of recircu
lated and outside air in varying proportions. 
Since the greatest percentage of dust removed 
by air filters is dust in the outside air, 
maintenance costs for filter changes will be 
reduced if the volume of outside air handled by 
a system is kept at a minimum consistent with 
local building and health codes. Systems with 
cooling generally provide up to 25 per cent of 
their capacity as outside air. More, up to 100 
per cent, may be desirable at certain seasons 
to reduce the operating costs for the cooling 
equipment; however, filter maintenance would 
increase. The handling of larger air volUJ11es 
requires a greater number of filters and larger 
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duct sizes for air distribution. Low face ve
locities for air discharge diffusers tend to 
reduce dust impingement on near-by apparatus. 

Watts per Sq Ft 
of Floor Space 

4. EQUIPMENT HEAT RELEASED 
Step-by-Step System 
Panel System 

• 75 (1) (4) (7) 
1. 25 (1) (4) 

L..01 The average heat released by various types 
of central office and AMA equipment is 

listed below. Other information relative to 
the heating or cooling load needed in the de
sign of ventilating systems may be found in the 
A.S.H. & A.E. "Guide. 11 

!Deal Crossbar Systems 
Crossbar Tandem Systems 
Toll Crossbar Systems 
Large Repeater station 
AMA Accounting Centers 

1.35 (1) (4) (7) 
2.00 (1) (4) (7) 
2.50 (1) (2) (4) (7) 
3.00 (1) (3) (4) 

N-1 Carrier 
0-1 Carrier 

Equipment 

0 or N Thru Channel Unit 

ON Junction Equipment 
E2 Repeater 
E3 Repeater 
2400-2600 Cycle SF 
43A Telegraph 

Channel Term. Nonserv. Board 
Channel Term. Service Board 
Loop Pad (Avg) 
Filament Pot 

96Al Telegraph Loop Repeater 

144-Type Coupling Units 
144Al 
144Bl 
l44Cl 

l43A2 Regenerative Repeater 

Equipment 

Watts per Unit 

350 per Term. 
150 per Term. 
Deduct 11 watts 

per channel unit 
48 per Group 
3.8 
3.4 
18 

24 
30 
10 
5 

24 

15 
20 
20 
32 

4.00 (5) 

Watts per Bay (4) (6) 

1050 
600 

336 
23-inch Bay 
23-inch Bay 

540 
Max 
764 
870 

Max 
570 Max 
510 Max 

Min 
468 
735 

Max of 36 per Bay 
870 Watts 

40 Max per Bay 600 
40 Max per Bay 800 
40 Max per Bay 800 
30 Max per Bay 960 
With Filament 

Pots 1110 

(1) Average watts per square foot per hour of switchroom space based on a 
24-hour period. 

(2) 2 • .50 watts per square J:oot for toll crossbar systems includes a concentra
tion of 17 watts per square foot in the card translator area. Special 
attention is required for card translators. If partitioned off from the toll 
switchroom, deduct the following watts from the switchroom space and treat 
both the switchroom and enclosed area accordingly. 

Home translator - 1000 watts per translator per hour. 
Foreign Area Translator - 600 watts per translator per hour. 
Emergency Translator - This is a substitute for either type of 
translator. It is only used when either a Home or Foreign Area 
Translator has failed. Hence, the Emergency Translator does not 
affect the total heat released by this type of equipment. 

(3) May vary from 2 to 15 watts depending on type of equipment. 

(4) Add heat released by lights, an average value of which might be one watt 
per sq ft. However, the heat.released by lights may vary depending upon 
the light intensity engineered for the space. 

(.5) Heat released only when the AMA equipment is operated· during working hours. 
Add heat released by lights which may vary dependfog upon the light intensity 
engineered for the space. 
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(6) Recollllllended ll&Xilmm watts per bay of 8<lUiP11Bnt when equipEnt l;lyout is 
based on minimua aisle widths. TbiJI does not include the heat g'!llerated 
bv lighting. 

(7) Reconnended llU:iJrum watts per square foot at nocr space when equipment 
layout is baaed on a 20' by 20 1 building b~. If something other than a 
20 1 by 20 1 building bay is used for the layout of the identical telephone 
equipment, multiply the watts by tbe ratio ot the area or the 20 1 by 20 1 

building bay to the area of the building bay used. 
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1. GENERAL 

1.01 This section describes the operation and 
maintenance of mechanical draft cooling 

towers used for air conditioning systems. 

2, DESCRIPTION 

2.01 A cooling tower cools the water which 
has been used in the condenser of the 

refrigeration equipment for extracting heat 
from the refrigerant. It cools the water 
sufficiently for reuse and thereby minimizes 
the amount of water consumed for this purpose. 
Its place in an air conditioning system is 
illustrated in Fig. 1. 

2.02 Cooling is accomplished by exposing the 
condenser heated water to outside air so 

that the water loses heat partly by transfer 
of sensible heat to the cooler air, but mainly 
by evaporation of a portion of the water. 

2.03 The tower consists of an enclosure of 
wood, metal or asbestos cement board. 

Water is admitted to the top of the enclosure 
and is sprayed or dripped down over a series 
of slatted decks to be accumulated in a water 
basin at the bottom of the tower. Means are 
provided for forcing air through the sprays 
of falling water. The cooled water is accu
nru.lated in the basin of the tower and is re
turned to the condenser for recirculation. 

2.04 Cooling towers are divided into two gen-
eral types, natural draft and mechanical 

draft. The natural draft tower relies on pre
vailing winds, or on chinmey effect for air 
flow through the tower. The mechanical draft 
tower is equipped with one or more fans to sup
ply the required quantity of air. Disadvantages 
inherent in the natural draft tower, e.g., large 
size, spray nuisance, dependence on natural 
conditions, etc, generally preclude the use of 
this type for telephone buildings. This prac
tice is accordingly concerned only with the 
mechanical draft cooling tower. 

2.05 The mechanical draft towers are also di-
vided into two general types, forced 

draft, illustrated in Fig. 1, and induced draft, 
illustrated by Figs. 2 and 3. In the forced 
draft tower the fan is located in the air inlet 
to the tower. In the induced draft the fan is 
located in the air outlet from the tower. 

2.06 The path of air flow through the tower 
serves to further classify the mechanical 

draft tower. In the crossflow tower, air flows 
horizontally across the path of the falling 
water. In the counterflow tower, illustrated 
by Fig. 2, air flows vertically upward counter 
to the path of falling water. The doubleflow 
tower, illustrated by Fig. 3, has air flowing 
in horizontally from both ends of the tower, 
theilupward through the fan discharge. 

2.07 Various means are used to break up the 
water into fine particles in order to ex

pose greater water surface to the cooling ac
tion of the tower. Spray headers illustrated 
in Figs. 1 and 2 break the water in fine drops. 
In another arrangement, illustrated in Fig. 3, 
the warm water is fed to a distribution basin 
located at the top of the tower. The floor of 
this basin is equipped with a number of uni-
f orrnly spaced ceramic distribution nozzles. 
Another method, not illustrated, simply utilizes 
overflowing troughs to distribute the water. 

2.08 The water is distributed over a series of 
staggered slatted decks, ca1led the fill, 

which retards the rate at which it returns to 
the catch basin and serves further to break up 
the water into fine drops. The fill may be of 
metal, wood or asbestos cement boards. 
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2.09 Air flowing through the tower will en-
train small water particles. Water lost 

due to this effect is called drift loss. Baf
fles, called drift eliminators, in the- air stream 
leaving the tower impede the air flow so the 
small water particles impinge on the eliminator 
plates and drop back into the tower, thus mini
mizing drift loss. 

2.10 The water basin of the cooling tower is 
equipped with a float valve to prevent 

the water from falling below a certain level, 
and an overflow pipe to prevent the water from 
rising above a certain level. There is also a 
drainpipe for emptying the basin, and a screened 
sump for the pump inlet to screen out debris. 
Each of the items is illustrated in Figs. 1, 2 
and 3. 

J. OPERATION 

3.01 As noted, the water in a tower is cooled 
mainly by evaporation of a portion of the 

w~ter as it passes through the tower. The la
tent heat required to evaporate a pound of 
water is approximately 1000 Btu. This heat is 
taken from the water which does not evaporate 
and results in a loss of sensible heat. As 
the water surrenders sensible heat, its tem
perature will drop one degree per pound for 
each Btu surrendered. Applying the abo-ve fig
ures, the heat absorbed by the evaporation of 
one pound of water will cool 100 pounjs of 
cooling tower water 100. 

J.02 The cooling tower theoretically can con-
tinue to cool the tower water until the 

water temperature reaches the wet bulb temper
ature of the air passing through the tower. 
When this limiting temperature is reached, 
evaporation ceases. However, a cooling tower 
designed to cool water to the wet bulb tem
perature would be of infinite size, so in 
actual practice, towers are designed to "ap
proach" the wet bulb temperature. The closer 
the final water temperature approaches the 
wet bulb temperature, the larger the tower 
rmrst be for a given capacity. The actual tem
perature difference between the final temper
ature of the water cooled by the tower and the 
wet bulb temperature is called the Approach of 
the tower. For air conditioning applications, 
towers are sized to provide an approach of 50 
to 10°, usually 7.50, 

J.OJ The warm water is fed to the tower and 
cooled to a certain approach to the wet 

bulb temperature, the temperature difference 
between the inlet water and the outlet water 
is called the Cooling Range of a tower, 
Cooling towers used for air conditioning ap
plications are sized to provide a cooling 
range of 5° to 150, usually 10°, 
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3.04 As an illustration, a tower which re-
ceived water at 95° and cooled it to 550 

at an ambient (surrounding) wet bulb air tem
perature of 750 would have a lOD range (950 -85°) 
and a 7° approach (850 -78°). Manufacturers 
will supply range and approach figures for 
t~eir towers under various wet bulb temper
atures and cooling loads. 

3.05 The water cooling tower is generally used 
with the larger capacity refrigerating 

systems. Its alternate water saving device, 
the evaporative condenser is usually made in 
sizes up to 100 tons. Good design requires 
that the evaporative condenser be installed 
near the refrigeration equipment. A cooling 
tower, on the other hand, may be remotely lo
cated from the refrigeration equipment. Thus 
the tower is well suited for installations in 
which package units are mounted on various 
floors of a multistory building, or where the 
refrigeration equipment is in the basement and 
the tower is on the roof. It is also used with 
centrif'ugal compressors, in which the refriger
ant circuit must be kept short. 

J,06 During conditions of light load on the 
refrigerating system, or when outdoor 

wet bulb temperatures are low, the cooling 
tower water temperature will drop. When such 
conditions occur, the capacity of the cooling 
tower exceeds requirements and is out of 
balance With the load on the refrigeration sYs
tem. Abnormally low water temperature in the 
condenser causes abnormally low compressor dis
charge pressure. As the discharge pressure 
drops, the compressor tends to lose its oil to 
the refrigerant piping system, creating diffi
culties in compressor lubrication with the 
possibility of plant shut down. 

3.07 To minimize potential trouble of this 
kind, the fans in the cooling tower may 

be controlled, either by a pressure controller 
on the compressor discharge line, or by a tem
perature controller in the condenser water line 
from the cooling tower. Such controls will 
maintain satisfactory compressor discharge 
pressure. 

J.08 Another method of controlling the temper-
ature of the cooled water from the tower 

is by means of a modulated by-pass valve which 
by-passes water from the warm water line to the 
cooled water line without circulating through 
the cooling tower. The modulated valve is op
erated by a modulating type temperature con
troller in the cooled water line from the tower. 

3.09 Normally, operation of the refrigeration 
equipment and the tower is unnecessary in 

the winter season, and the tower is drained to 
prevent damage by freeze-ups. However, sometimes 

l 

L 

TCI Library  www.telephonecollectors.info TCI Library  www.telephonecollectors.info 



• 

J 
II 

on warm winter days the outside air intake 
ducts are too small to dissipate the heat 
developed in telephone equipment rooms, and 
the temperatures in the switch rooms may rise 
to an un:om.fortable degree. If careful study 
shows increasing the capacity of the outside 
air ducts to be impractical, it will be nec
essary to operate the refrigeration equipment 
and the tower during the winter season. When
ever the outdoor temperature drops below the 
freezi~g po~nt, ice will form on the inta~e 
louvers and the fill of the tower. Shutting 
down the tower fan will in most cases melt the 
ice. One method of preventing ice formation 
on the tower when operatiQn during freezing 
weather is necessary is to provide a by-pass 
arrangement around the spray heads or distri
bution deck. The warm water coming from the 
condenser is valved off from the spray heads 
or distribution deck and piped directly into 
the collection basin in such a way as to 
create a swirling motion of the water in the 
basin. The fill and the air intake louvers 
remain dry and thus can n::>t forni ·ice. The 
warm condenser water swirling into the basin 
prevents the basin from freezing over. 

4. CAPACrrY RATINGS 

4.01 Cooling tower capacity ratings are listed 
by the manufacturer in table form or in a 

series of rating curves. The tables or curves 
specify the amount of refrigeration in tons of 
capacity that the tower will handle under vari
ous co~ditio~s of wet bulb temperature, inlet 
water temperature and ga1lons per minute of 
water circulated through the torNer. The range 
and approach of the tower under varying condi
tions wi1l also be found in the tables or 
curves. 

4. 02 Cooling towers are sized to remove 15 ,OOO 
Btu's per hour per ton of refrigerating 

capacity. Since a refrigerating system 
absorbs only 12,000 Btu's per hour per ton, 
the extra 3000 Btu 1 s capacity of the tower 
is provided to remove the heat added in com
pressing the refrigerant, and the heat added 
by the tower circulating pump. 

4.03 It is possible to make a rough test on 
the performance of the tower to deter

mine if it is functioning properly. The fol
lowing information is required. 

(a) Cooling range of the tower. This is 
found by subtracting the temperature 

of the outlet water fr001 the temperature 
of the inlet water of the tO"'rTer. 

(b) Weight of the water circulated through 
the tower per hour. This may be measured 

by several means. If a pi tot tube measuring 

SECTION HJ4. 281 
SECTION HSl.373 

device is available the flow of water 
through the inlet pipe may be measured. 
If pump capacity curves are available, 
the amount of water pumped may be deter
mined by noting the total pumping head on 
the pump press.ure gauges and reading rate 
of flow corresponding to the head on the 
pump curve. 

(c) Wet bulb temperature of outside air. 

(d) Approach. This is found by subtracting 
the wet b\1lb temperature from the outlet 

water. 

4.04 The infonnation gathered will give the 
operating capacity of the cooling tower 

when substituted in the following formala: 

Cooling cap. in tons of refrig. • 
Wt. of water circulated per hr x range 

15,ooo Btu/hr/ton 

The result obtained may be checked against the 
manufacturer's rating tables to see if the 
tower is performing satisf actor:ily. 

4.05 As an example of the above test, assume a 
tower seY~ing a 300 ton refrigerating 

system operating at full capacity. The meas
ured rate of water flow is 900 gallons per min
u.te (gpm). The inlet water temperature is 95° 
the outlet water temperature is 85° and the wet 
bulb air temperature is 75°. Substituting in 
the forrrula, the solution is: 

Cooling cap. in tons of refrig. 
900 gpm x 8.33 lbs/gal x 60 min/hr x 10° range 

15,ooo Btu/hr/ton 

Cooling cap. = 4,g98,~ 
1 ,ooo 

Cooling cap. = 299.9 tons 

The manufactQrer 1 s table for this tower rates 
it at 300 tons with a 10° range and loo approach 
at a wet bulb temperature of 75°. This corre
sponds with the test results so the tower is 
operating properly. 

4.06 If the measured cooling range is greater 
than specified for the tower it is an in

dication that the rate of water flow is less 
than -design rate. Generally, cooling ranges 
and Water flow rates follow the following table: 

llow Rate 

2 gpm/ton 
J gpm/ton 
4 gpm/ton 

Cooling Range 

15° 
10° 

1.s0 
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If the measured approach of the tower is 
greater tha~ specified it is an indication 
that the tower is not perfoYming properly. A 
higher than normal approach may be caused b:r 
any of the troubles listed in the trouble 
chart under the symptom of high head pressure. 

5. AIR REQUIREMENTS 

5.01 Mechanical draft cooling towers require 
from 300 to 400 cfm of air per ton of 

capacity for efficient functioning. Obstruc
tions near the tower which restrict the free 
entry of air, or which cause recirculation or 
short·cycling of discharge air into the air 
irllet of the tower will adversely affect 
tower efficiency. 

6. WATER LOSSES 

6.01 Cooling towers circulate from two to four 
gallons of water per minute per ton of 

refrigerating capacity. Approximately 1% of 
the water circulated is evaporated for every 
10° of tower cooling range. · 

6.02 Since a cooling tower is sized to remove 
1),000 Btu•s/hour per ton of refriger

ating capacity, and since one pound o.f water 
absorbs 1000 Btuis in evaporating, the 
evaporation loss of a tower is 15 pounds or 
1.8 gallons per hour per ton of capacity. 

6.03 Drift loss through entraining of small 
water particles by air flowing through 

the tower is minimized by drift eliminators 
in the discharge air-stream and is negligible 
in a well designed t~Ner. Drift from a red
wood tower may stain surroundings due to the 
water leaching tannin from the redwood. 

6.04 Blow do?.ro or bleed loss is an intentional 
loss to a drain and is adjusted to limit 

the concentration of solids caused by evapora
tion of the water. It is further described 
under water treatment in this practice. Bleed
ing may be accomplished by means of a small 
valved line from the warm water inlet pipe of 
the tower to a drain. It may be necessary to 
provide a solenoid valve in series with the 
bleed adjusting valve if the bleed line con
tinues to flow when the pump is off and the 
tower is inoperative. The electrical connec
tions of the solenoid should be tied into the 
pump starting control to operate only when the 
circulating pump operates. Another method of 
bleed-off utilizes a collecting funnel 
installed in the overflow pipe of the tower in 
the path of the water falling through the 
tower. The rate of bleed is adjusted by means 
of a sliding lid on the rectangular top rim of 
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the funnel. This type is especially suited 
for smaller rates of bleed where silt or 
debris might clog a small bleed line. 

7. WATER TREATMENT 

?.01 The m~nicipal water used to fill the 
cooling tower and to make up water losses 

may be broadly classified as either hard or 
soft. Generally, reservoirs supplied primarily 
by the surf ace run-off water or rainfall have 
soft water. Sources supplied by underground 
streams and wells contain dissolved minerals 
and are hard. The hard water tends to form 
scale in the tower circ1.1lating system and 
damage the wo~d in the cooling tower. Soft 
water tends to be corrosive to the metal in 
the circulating system due to its dissolved 
oxygen and carbon dioxide content. Treatment 
is generally necessary, either to control scale 
formation or corrosion. 

7.02 The municipal water supply with its dis-
solved solids and gases may not haVe se

rious scale f orrning or strongly corrosive char
acteristics. However, the water which evapor
ates from the tower in normal operation is pure 
water. The mineral impurities remain behind 
and increase in concentration, thus changing 
tl1e characteristics of the water. It is pos
sible, through evaporation, for the tower 
water to contain twenty times as much dissolved 
solids as the make-up water supply. The number 
of times the amount of dissolved solids in the 
tower water is increased over the amou..~t of 
dissolved solids in the make-up water is called 
the Cycles of Concentration. The most basic 
and simplest step in controlling scale or 
corrosion is to bleed a portio~ of the con
centrated tower water to a drain and dilute 
the remainder'with fresh make-up water. The 
amount of bleed needed to provide various cy
cles of concentration is given in the following 
table: 

Cycles of 
Concentration to 

be Maintained 

2 

3 

4 
5 
6 

7 

8 

9 
10 

Bleed-off Rate, gal. 
per hr. per ton 
of refrig. cap. 

1.80 

.90 

.60 

• 45 

,33 

.JO 

.26 

• 22 

• 20 

• 

• 
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Scale Control 

7.03 If the municipal water supply is hard, 
as the concentration builds up, the 

water becomes h~rder, and the solids tend to 
precipitate out as scale on the high temper
ature surfaces of the circulating system, the 
water side of the condenser tubes. The scale 
retards the transfer of heat from the refrig
erant gas to the cooling tower water, thus 
decreasing condenser efficiency and causing 
high compressor head pressure. 

7.04 Several methods of controlling scale 
formation are possible. With moderately 

hard water, by bleeding to provide two to three 
cycles of co~centration, a thin protective 
scale may be built up on the condenser tubes 
without seriously impairing condenser effi
ciency. However, with this method, the pH 
control and the bleed rate adjustments are 
very critical to prevent the scale from con
tinuing to build up. Generally, scale for
mation is more easily controlled by adding 
polyphosphates in concentrations of three to 
five ppm. To prevent possible corrosion by 
this method eight to ten ppm of chromate are 
added with the polyphosnhate. The bleed rate 
should be adjusted to provide from three to 
five cycles of concentration and the pH value 
adjusted to 6.5 to 7.5 for wooden towers, or 
6.5 to 8,5 for metal towers. 

7.05 If the water supply is very hard (over 
180 ppm calcium carbonate) it will prob

ably be necessary to neutralize some of the 
alkalinity in the water with sulphuric acid to 
adjust the pH value to the reconunended range. 
The three to five ppm polyphosphate and eight 
to ten ppm chromate should also be added. 
With this method of treatment, the number of 
cycles of concentration allowable is generally 
f'ive to eight. 

7.06 As an alternative to the treatment sug-
gested in Paragraph 7.04, the make-up 

water supply or some portion of it may be fed 
through a Zeolite exchange softener which re
duces the hardness content of the water. 

Cor~osion Control 

7 .07 Corrosion or rusting is the loss of metal 
in the water circulating systeni, due 

either to chemical or electrochemical action. 
It may be in the form of broad, generally cor
roded areas, or in the form of severe localized 
pitting. Corrosion is accelerated by dissolved 
oxygen in the cooling water and bywater having 
pH values below seven. The oxygen content and 
the acidity of the water tend to build up 
because of the oxygen and acid forming gases 
present in the air drawn through the tower. 

SECTION H34. 281 
SECTION H51.373 

7.08 Chromate concentrations of 300 to 500 ppm 
afford acceptable corrosion protection 

within a pH range .of 7 to 8.5 for cooling tower 
circulating systems. The wooden portions of 
thG tower are least susceptible to deteriora
tion at a pH value of 7.2. An effective and 
less expensive method of protecting both wood 
and metal in contact with the tower water is to 
use a mixture of ten ppm polyphosphate, and 16o 
ppm chromate maintain:ing a pH value of 6. 5 to 
7.5. Bleed-off should be adjusted to maintain 
five to eight cycles of concentrations. The 
pH value, which normally tends toward the acid 
side, may be adjusted by addition of caustic 
soda or soda ash. If the tower is not con
structed of wood, the same chemical treatment 
may be used with a pH range of 6.5 to 8.5. 

Algae and Slime 

7.09 Algae is a fonn of plant life, greenish 
in color, which multiplies rapidly in 

water exposed to light. Slime is a form of or
ganic life which flourishes in dark portions of 
the water circuit. Both growths will impede 
water circulation and insulate heat exchange 
surfaces if allowed to grow. 

7 .10 Algae and slime may be removed by scrub-
bing manually, by hosing down with a high. 

pressure hose, or by poisoning with chemicals. 
Since the use of chemicals does not require 
shutting down the system, it is the preferred 
means of control. 

7.ll Sodium pentachlorophenate seems best 
suited for use as an algaecide. It is 

highly toxic to algae and slime life and has 
no corrosive effect on the tower or circulating 
system in the concentrations recommended. Sodium 
pentachlorophenate may be used in the slowly 
soluble block form for continuous treatment, or 
in powdered form for shock treatment. Experi
ence will determine which treatment is more 
effective. For continuous treatment, a concen
tration of 20 to 30 ppm of sodium pentachloro
phenate is maintained in the circulating water. 
If this does not turn the algae from a green to 
a brown color after a few days, shock treatment 
in the order of 100 ppm should be used about 
once a week. 

7.12 other commonly used algaecides are copper 
sulphate and chlorine. Copper sulphate 

may cause serious corrosion of steel in the cir
culating system if improperly used. Chlorine 
as a hypochlorite is very effective, but losses 
of the chemical are high when the ~ater is aer
ated in passing through the tower. This re
sults in high costs and difficulties in main
taining proper proportions. 
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Wood Preservation 

7.13 Deterioration of the wood in cooling 
towers may be ca.used by any of three 

forms of attack: chemical action, biological 
action and mechanical disintegration. 

7.14 One form of chemical attack removes 
lignin, the binder that holds the wood 

fibres together. Wood subject to this attack 
forms long, whitish, loosely bonded fibres on 
the surface. This fonn of attack occurs in 
alkaline waters which have either strong con
centrations of sodium carbonate or high· chlorine 
content. It is controlled by keeping the pH 
of the water below 7.5, proper bleed to limit 
the sodium carbonate concentration, and by 
keeping the chlorine content below one ppm. 

7.15 A rarer form of chemical attack removes 
cellulose, a substance similar to lignin 

from the wood, resulting in a surface condition 
of long reddish brown fibres. It is caused by 
the acid in water with a pH value below 5. 
Maintaining the pH of the water within the 
limits of 6.5 to 7.5 will prevent this form 
of attack. 

7.16 Biological attack is caused by various 
microscopic organisms such as bacteria 

and fungi. Redwood norm.ally- contains certain 
extractives toxic to these organisms and resists 
biological attack unless these protective ex
tractives are leached out by chemical attack. 
If the leaching action has occurred, the wood 
should be protected from biological attack by 
treating the water with an algaecide. 

7.17 Biological attack may reveal itself in 
three different conditions of the tower 

wood. Delamination of the wood may occur in 
which the softer grain of the wood erodes and 
the hard grain stands out in ridges. Another 
form of biological attack causes a soft, punky 
center under a sound exterior. A third form of 
attack does not change the appearance of the 
wood, but weakens the fibres so that the wood 
breaks cleanly across the grain instead of with 
a normal splintering action. 

7.18 Mechanical disintegration sometimes occurs 
in the section of the tower exposed to 

alternate wetting and drying action. The wood 
absorbs water with its dissolved salts when wet, 
and is ruptured by the crystaJJ.ization of the 
salts as the wood dries out. Dam.age to the wood 
from this action may be minimized by proper 
bleed to limit the concentrations of salts, and 
by periodically scraping or hosing down salts 
which form on the surface of the alternately 
wet and dry wood sections. 
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7.19 More complete information on water treat-
ment will be fonnd in BSP H)l.370 "Funda

mental Principles of Water Conditioningn and 
BSP H51.371 n·water Treatment, Air Conditioning 
Systems. 11 The latter section describes water 
analysis, types of treatment and procedures for 
evaluating the effectiveness of the treatment 
program. 

Prscautions 

7.20 The chromate compounjs used for water 
treatment are poisonous. Hands must be 

washed well after contact with this chemical. 

7.21 Sodium pentachlorophenate also is poison-
ous and care must be exercised in handling 

it. Dust from the chemical is irritating to 
mucous membranes and both the dust and water 
solution may be irritating to the skin if ex
posure lasts longer than five minutes. 

8. PREVENTIVE MAINTENANCE 

8.0l The preventive maintenance procedures 
outlined in this practice apply generally 

to aJJ. cooling towers. For more specific in
formation, refer to ma:intenance manuals pub
lished by the tower manufacturer or by the sup
plier of the materials used for maintenance, 
e.g., packing materials, oils, greases, etc. 
Characteristics of various lubricants are cov
ered in BSP A710.012, "Materials - Greases, 
Oils and Cleaning Fluids. 11 Details of fan and 
bearing maintenance are covered in BSP H51.317, 
"Inspection and Maintenance of Ventilating Fans. 11 

8.02 A daily visual check may be made to detect 
abnormal operating conditions or incipient 

troubles. The daily check would cover: 

(a) Unusual noise. 

(b) Circulating pump gauge pressures. 

(c) Inlet and outlet water temperatures. 

(d) Electric motor temperatures. (Hand test) 

(e) Proper flow and distribution of water. 

(f) Float valve functioning. 

(g) V-belt and coupling appearance, 

(h) Water treatment facilities. 

(i) Condition of suction screen. 

8.03 Periodic maintenance routines are listed 
in the following chart. 

• 
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8.04 Maintenance Schedule for Cooling Towers 

Item 

Ball bearings 
in fans, pumps 
and electric 
motors. 

Sleeve type 
bearings in 
fans, pumps 
and electric 
motors. 

Fan drive re
ducing gear 
box. 

Tower Basin 

Routine 

Lubricate as per instruc
tions in BSP H5l.317 orman
ufacturer1s instructions. 

Flush out, check for rough
ness or excessive play. 
Relubricate. 

Minimum 
Frequency 

Every 3 to 6 
months 

Every 3 years 

Check oil cup level. Add Monthly 
oil if necessary. See 
BSP H51.317 for instruction. 

Drain and flush bearings. Every 3 years 
Check for wear, scoring, ex-
cessive play, oil slinger 
ring operation, seals. Re-
fill with oil. 

Stop fan, and after several Weekly 
minutes check for proper 
gear box oil level. Add oil 
& check for leaks if low. 
Drain completely and refill 
if high. (Water contamina-
tion raises oil level.) 

Drain sample of gear box oil Monthly 
and check for water droplets 
or white or yellow streaks 
indicating moisture contam-
ination. Drain and refill 
if moisture is found. 

Change gear box oil. 

Check coupling tightness. 

Drain and disassemble gear 
box, checking shaft play, 
worn areas on gear teeth, 
corrosion. If found satis-
factory reassemble and fi}l 
completely with oil to pre-
vent corrosion during idle 
period. Cover with tarpau-
lin. 

Every 3 
months of 
operation 

Every 3 months 

At annual 
shutdown 

Drain gear box oil and re- Annual start-
fill to proper level. up 

Check pump intake screen for Weekly 
breaks, clogging. 

Check for silt or debris in Monthly 
basin and clean if neces-
sary. 

Test water treatment con- Weekly 
centration, pH value, bleed 
rate. 

SECTION H3u. 281 
SECTION H51.373 

Materials Used 

Short fiber medium consistency all 
purpose soda soap basegrease or 
manufacturer 1 s recormnendations. 

Flush with mineral spirits. Re
lubricate, filling bearing 1/3 full 
of grease as above. 

SAE 20 oil for ambient air temper
atures of 300 to 900F or manuf ac
turer 1 s recommendations. 

Flush with mineral spirits. Refill 
with oil as above. 

Use oil as specified by manufac
turer. The oil type is generally 
found on the name plate of the gear 
box, and is a waterproof oil with a 
specific gravity higher than water. 

Manufacturer's recommendation as 
above. 

Manufacturer's recommendation as 
above. 

Manufacturer's recommended oil. 

Manufacturer's recormnended oil. 

High pressure hose, stiff brush. If 
a wet pick-up vacuum cleaner is 
available, tower need not be drained 
to clean silt and debris. 

pH measuring kit, chromate compara
tor kit. Chloride test kit. 
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Item 

Tower distri
bution basins, 
troughs, noz
zles, fill 
louvers and 
eliminators. 

Fan 

Pump 
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Routine 

Drain, clean thoroughly, 
check for deterioration or 
corrosion. Make replace
ments, or repairs found 
necessary on inspection. 
Paint where necessary. 

Close drains, refill to 
swell wood. 

Tighten basin bolts, caulk 
where necessary to stop 
leaks. 

Check for proper, even 
break-up and distribution of 
water flow over fill. Clean 
if necessary. 

Clean thoroughly, check for 
deterioration or corrosion, 
replace, repair or repaint 
as necessary. 

Visually check for fan 
blade damage. Check weep 
holes in hollow blades for 
clogging. Check while in 
operation for vibration or 
tower sway indicating un
balance. 

Minirrrum 
Frequency 

At annual 
shutdown 

Two weeks be
fore annual 
start-up. 

At annual 
start-up 

Monthly 

At annual 
shutdown 

Weekly 

Check mounting bolt tight- Monthly 
ness, pulley set screws. 

Check belt alignment, Monthly 
tightness, and condition. 

Clean blades, paint if nee- At annual 
essary. Check fan balance. shutdown 

Remove belts and store in 
protected location. Paint 
pulley sheaves to prevent 
corrosion. 

Replace belts. 

Check stuffing box for 
proper leakage. 

At annual 
shutdown 

At annual 
start-up 

Monthly 

Repack pump. Be sure to At annual 
remove packing behind metal shutdown 
lantern seal ring. Be sure 
lantern seal ring is re-
placed in proper position. 
Install rings with joints 
staggered. 

Check coupling aligrunent, 
coupling tightness, bushing 
condition. 

At annual 
shutdown 

Materials Used 

High pressure hose, stiff brush for 
cleaning or vacuum pick-up. 

Oakum and pitch, or caulking com
pound. 

High pressure hose, stiff brush. 

High pressure hose, wire brush, 
scraper. 

Rust preventive paint. 

Square graphited asbestos packing 
cut in r'ings with diagonal joints. 
Pump packing tool. 

• 
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Item 

Electric 
motors 

Controls for 
electric 
motors. 
Caution: Be 
sure power is 
OFF before 
performing 
routines. 

9. TROUBLES 

Routine 

Drain water from pump, 
leaving drain plug out. 

Replace pump drain plug. 

Mininru.m 
Frequency 

At annual 
shutdown 

At annual 
start-up 

Overhaul pump, inspect Every 3 years 
shaft, impeJler and wearing 
seal rings. 

Clean windings by removing 
end bells. 

Every 3 years 

Check condition of contacts. Monthly 
Replace when si~ver thick-
ness is reduced to 1/3 
of original size. File 
large projections. Surface 
c:onditions similar to rough 
sandpaper are satisfactory. 
Do not file smooth, 

Check braided shunts to mov- Monthly 
ing contacts for broken or 
burnt strands. Replace if 
damaged. 

Operate moving contacts by Monthly 
hand to check for binding or 
improper ~eeting of contact 
surfaces. 

Check tightness of all elec- Annually 
trical connections. Check 
fuse clips and switch con-
tacts for tightness or dis
coloration of copper indi-
cating poor contact. 

Wipe magnet sealing sur
faces in starter box. 

Monthly 

SECTION HJ4. 281 
SECTION H51.373 

Materials Used 

New pump gaskets. 

Vacuum cleaner or blower, soft 
brush. 

Lint free cloth, slightly mois
tened with oil. 

9.01 Since the function of a cooling tower is 
to cool water used by the condenser in a 

refrigeration system, any trouble in a towe~ 
generally results in wanner water being 

supplied to the condenseJZ. With wanner water in 
the condenser, the discharge pressure gauge of 
·the compressor will rise. Thus the discharge 
pressure gauge of the compressor indicates the 
relative efficiency of the r.ooling tower. 

9.02 Trouble Chart for Cooling Tower 

Symptom 

High head pres
sure. Liquid 
refrigerant in 
bottom of con
denser or re
ceiver very 
warm. Compres
sor may cut 
out on high 
head pressure. 

Trouble 

1. Insufficient 
air through 
tower. (Less 
than 300 to 
400 cfm/ton 
of capacity.) 

Possible Cause 

a. Blown fuses, tripped over
load relays, or tripped 
vibration switch 

b. Motor and fan running 
backwards. 

Remedy 

a. Find cause of failure, re
pair, and replace fuses or 
reset overload relay or vi
bration switch. 

b. Reverse motor leads. If not 
a new installation, check 
for recent power changes. 
If a single phase capacitor 
start· motor, check for stuck 
centrifugal starting switch 
in the motor. 
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Symptom 

Page 10 

Trouble 

2. Insufficient 
water cir
culation. 

3, Insufficient 
water break
up, 

Possible Cause 

c. Low voltage to fan motor. 
(Over lo% difference in 
actual and rated voltage 
is bad for motor.) 

d. Fan drive shaft or fan 
drive coupling broken. 

e. Gear box frozen or binding. 

f. Loose motor pulley or fan 
pulley. 

g, Fan belts slipping or 
broken. 

h. Pitch setting on fan 
blades changed due to 
loose set screws. 

i. Obstructions in fill, 
louvers or eliminators. 

a. Clogged strainers in cir
culation piping. 

b, Clogged pump intake 
screen. 

c. Clogged spray nozzles. 

d. Scale in lines or con
densers. 

e. Pump coupling loose or 
broken. 

f, Eroded pump impeller. 

g. Pump packing too tight or 
binding on shaft. 

h. Low voltage to pump motor. 

i. Blown fuses or tripped 
overload relay. 

j. Pump motor running back
wards. 

k. Float valve stuck closed. 

a. Spray nozzles, distribu
tion nozzles or distribu
tion troughs clogged with 
algae or debris. 

b. Collapsed, b~oken, miss
ing or warped fill. 

Remedy 

c. Increase wire size. Consult 
Power Co. Change taps on 
owned transformers. 

d. Replace drive shaft or 
coupling. 

e. Repair gear box. 

f, Align pulleys and tighten 
set screws. 

g. Adjust belt tension or re
place belts with matched 
set. 

h. Reset pitch on blades to 
proper angle and tighten 
set screws. Check motor 
current afterwards to stay 
within motor current rating. 

i. Clean fill, louvers and 
eliminators. 

a. Clean strainers. 

b. Clean screen. If algae, 
see Sec. 7. 

c. Clean nozzles. 

d. Chemically remove scale, 
treat water to prevent 
recurrence. 

e. Repair or replace coupling, 
check aligninent. 

f, Replac'e impeller. 

g. Loosen or replace packing. 
Check for damage to shaft. 

h. Increase wire size; consult 
Power Co. 

i. Find cause and replace fuses 
or reset relay. 

j. Change power leads. If not 
a new installation, check 
recent power change-over. 

k. Repair float valve. 

a. Clean, treat water for algae 
if necessary. See Para
graphs 7.07 through 7.12. 

b. Replace or repair fill. 

• 
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Symptom 

Noisy operera
tion. 

Trouble 

1. Tower dis-
charge air 
recirculat-
ing into 
tower in-
take. 

1. Complaint of 
building 
occupants or 
neighbors. 

Possible Cause 

a. Intake and discharge 
tower too close. 

b. Discharge air leaves 
too low velocity. 

of a, 

at b. 

SECTION H34.281 
SECTION H)l.373 

Remedy 

Install baffle or duct work 
to separate intake and dis
charge areas. 

Increase ~an speed or fan 
blade pitch; do not over
load fan motor in making 
change. 

a. Gear box or fan drive shaft a. Repair or realign. 
worn or out of alignment. 

b. Pump, fan or drive motor 
bearings worn. 

c. Fan unbalanced. 

d. Pump or fan coupling worn 
or broken. 

e. Fan belts loose. 

f. Three phase motor operat
ing on single phase due 
to faulty wiring or blown 
fuse • 

b. 

c. 

d. 

e. 

f. 

Replace bearings. 

Balance fan. 

Repair coupling. 

Adjust belt tension. 

Repair wiring or replace 
fuse. 
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BELL SYSTEMS PRACTICES 
Buildings 
Construction and Mechanical Plant 

SE£flllll H J 0 
SECTION H51.374 

Issue 1, March, 1958 
AT&TCo Standard 

WATER TREATMENT 

OPEN AND CLOSED HEAT EXCHANGER SYSTEMS 

1. GENERAL 

1.01 This section outlines some conditions to 
be considered in planning equipment and 

water piping for water treatment of heat ex
changer systems. Included in such systems are 
hot water heating systems, water chiller systems 
and water-cooled condensing systems used in air 
conditioning installations. 

1.02 The control of corrosion, scale, algae, 
fungi, and sludge is essential to obtain 

maximum life and performance of the equipment 
used in these systems. The water to be used in 
a system should be analyzed by a reliable water 
testing laboratory or water treatment company 
to determine the need for a water treatment pro
gram. In addition, consideration should be given 
to the nature and extent of air-borne pollution 
to which an evaporative condenser or cooling 
tower may be exposed. The location of equip
ment of this nature should be guided by the lo
cation of building chimney, the type of fuel used 
and the prevailing wind direction. 

1.03 The Engineering Department through the 
Building Engineer should: 

(a) Make the decision after consultation with 
the Plant Department whether treatment 

is to be provided. 

(b) Reach an agreement with the Plant De
partment on the method of treatment to 

be used. 

(c) Provide the equipment required as part of 
the mechanical equipment of the building. 

(d) Provide the initial supply of chemicals. 

(e) Check for satisfactory installation and 
operation before turnover to the Plant 

Department. 

(f) See that adequate operating instructions 
are provided for Plant Department use. 

1.04 The Plant Department through its Super
intendent of Buildings has the responsi

bility of administering the water treatment 
program. 

2. REFERENCES 

2.01 The following BSPs contain information 
on related subjects: 

H34.280 Evaporative Condensers 
H34.281 Cooling Towers 
H51.370 Fundamental Principles of Water 

Conditioning 
H51.371 Water Treatment - Air Condition

ing Systems (to be issued) 

2.02 The sentences defining corrosion and scale 
and the entire paragraph defining sludge 

have been reprinted by permission from HEAT
ING - VENTILATING - AIR CONDITION
ING GUIDE - 1956, Chapter 43. 

2.03 Portions of the material herein are repro
duced by permission of Carrier Corpora

tion, Copyright 1953, Carrier Corporation. 

3. DEFINITIONS 

3.01 Corrosion is destruction of a metal by 
chemical or electrochemical reaction with 

its environment. 

3.02 Scale is a deposit formed from solution 
directly in place upon a confining surface. 

In general, hard water tends to form scale; es~ 
pecially when subjected to successive heating 
and cooling. In most cases, scale is the insoluble 
carbonates of calcium and magnesium. 

3.03 Sludge is a water-formed sedimentary de-
posit. It usually does not cohere sufficient

ly to retain its physical shape when mechanical 
means are used to remove it from the surface 
upon which it deposits. Sludge is not always 

© 1958, American Telephone and Telegraph Company 
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found at the place where it is formed. It may at 
times be hard and adherent and baked to the 
surface on which it has deposited. 

3.04 Algae and fungi are types of plant life 
which may grow in circulating systems. 

They tend to form slime on the surfaces of the 
system. 

3.05 The pH-value is a term used to describe 
the degree to which a water is acid or 

alkaline. Neutral water has a pH of 7. The 
pH-values range from 0 to 14, those less than 7 
being acidic and those above 7 being alkaline. 
However, the pH-value is a logarithmic function, 
not a straight line function. Thus a pH of 4 in
dicates a solution ten times more acidic than one 
having a pH of 5, and 100 times more acidic than 
one having a pH of 6. A pH of 9 would indicate 
a solution ten times more alkaline than one 
having a pH of 8. 

3.06 Once Through System - The condenser 
water passes through a heat exchanger 

absorbing heat and increasing in temperature 
before being discharged to waste. 

3.07 Closed Recirculating System - The water 
circulates through a heat exchanger 

where it absorbs heat, rises in temperature, then 
circulates through another heat exchanger where 
its temperature is lowered. 

3.08 Open Circulating System - Cooling 
Towers - The condenser water passes 

through a heat exchanger absorbing heat and 
increasing in temperature. The water then flows 
to water cooling equipment such as atmospheric 
(natural draft) towers or mechanical draft 
towers. As water passes through the tower, a 
portion of it evaporates thereby cooling the re
mainder. Lpss of water through evaporation 
tends to concentrate the salts, since the salts do 
not evaporate. In addition, a small amount of 
water is lost through drift. Automatically fed 
make~up water replaces that lost for these 
reasons. 

3:09 Open Circulating System - Evaporative 
Condenser - The water, recirculated 

from a sump, is sprayed over hot refrigerant 
piping where it absorbs heat and increases in 
temperature before returning to the sump. As 
this water is again sprayed over the piping, it is 
cooled by evaporation, aided by an induced air 

Page 2 

movement. Water losses occur in evaporative 
condensers for the same reasons as in cooling 
towers. 

4. ECONOMIC CONSIDERATIONS 

4.01 Chemical feeding and control devices, as 
well as the chemicals used in a program, 

are expensive. The cost of such devices and the 
chemicals may influence the design of the con
denser water system for smaller installations. 
Closed systems usually require less costly feed
ing devices and fewer chemicals than the open 
systems. 

4.02 Where serious water problems occur, con-
sideration should be given to the use of 

air-cooled condensers. Not only is this considera
tion recommended for small systems, but also 
for large ones, particularly where there are 
serious water problems. Air-cooled condensers 
have been used satisfactorily for systems as 
large as 200 tons. They have two disadvantages 
- the amount of power required to handle the 
necessary air volumes and the fact that their 
capacity is at its lowest on the hottest days. The 
choice between installation of a water treatment 
system and the use of air-cooled condensers 
should be governed by the result of a cost com
parison, with due consideration for the fact that 
personnel must be available to administer a 
water treatment system. 

5. SPECIFYING THE WATER TREATMENT PROGRAM 

5.01 The following items are considered as 
essential in any water treatment program 

specified by a water treatment company: 

(a) A written report of the water analysis, 
which should include the determinations, 

usually in parts per million, of calcium, mag
nesium, silica, iron, bicarbonate, sulfate, chlor
ide, total hardness as calcium carbonate, total 
sol.ids, and pH. 

(b) The chemical names of the water treat
ment compounds recommended for use. 

(c) The concentration of chemical and pH to 
be maintained in the water. 

(d) That chemicals recommended and the ap
paratus used to feed these chemicals com

ply with municipal and state health codes. 

I' 
;- . • • 
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(e) That chemicals recommended will have 
no detrimental effect on nonmetallic ma

terials such as rubber, plastic, etc, often used 
in water systems. 

(f) That chemicals recommended will not 
cause delignification of wooden parts 

sometimes used in cooling towers. 

(g) The amount of continuous bleed-off, 
water run to waste, from open circulating 

water systems required to limit scale forma
tions. 

6. SUMMARY OF WATER TREATMENT CONTROLS 

6.01 Table 1 is a summary of water treatment 
controls for various types of heat ex

changer water systems. This table is condensed 
from "Carrier Document 2D-7." It may be neces
sary to use one or several of the treatments 
listed depending on what a water analysis shows 
to be the most economical. Certain of the listed 
items may prove to be too costly in some cases. 

7. CHEMICAL FEEDING 

SECTION H34.260 
SECTION H51.374 

7.01 The preferred way to add chemicals to 
large open recirculating systems is by 

means of an electric driven, positive displace
ment mechanical feeder. This type feeder should 
be connected so as to operate only when the re
circulating water pump is running. Such a feeder 
should be considered for. ~ystems larger than 
100 tons. Other factors may make it desirable 
to use this type pump on systems smaller than 
100 tons. For example, where it is desirable to 
locate the chemical treatment equipment in a 
basement equipment room for easy access by 
maintenance personnel, this type of pump may 
be used advantageously. 

7.02 Bypass feeders can be used for adding 
chemicals to closed systems. In this case 

the chemicals are added manually and in one 
shot. Bypass feeders usually are not used on 
open systems due to the lack of good control. 
Fig. 1 shows one type of bypass feeder. 

TABLE I 

Summary of Water Treatment Controls 

SYSTEM 

WATER CLO SEO ONCE OPEN 
PROBLEM RECIRCULATING THROUGH RECIRCULATING 

Scale Control No Control Required 1. Pretreatment 1. Bleed-off 

a. Sequestering 2. Pretreatment 
Agent 

a. Sequestering Agent 
b. pH Adjustment b. pH Adjustment 

c. Ion Exchange 

Corrosion 1. Deaeration 1. Corrosion 1. pH Control 
Control 2. Corrosion Inhibitors 2. Corrosion Inhibitors 

Inhibitors 2. pH Control 

Algae Control No Control Required No Control Usually 1. Manual Cleaning 
Required 2. Chemical Algaecides 
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~Funnel 

Fig. 1 - Bypass Feeder 

Gate 
Valve 

/ 

7.03 On small open-type systems where the 
cooling tower or evaporative condenser is 

accessible, the chemicals may be fed by gravity 
to the sump from a tank mounted above the 
sump. Because a continuous drip of the chemical 
solution would be too small for proper adjust
ment, a timer and solenoid valve may be used to 
allow chemicals to be fed for two minutes or so 
during each hour of tower operation. The chemi
cals must be in solution in the tank in order to 
be fed into the system. The rate of flow of the 
solution will depend on the amount of water 
used as the solvent. Since the solution will flow 
for only two minutes each hour, the flow will be 
great enough to be regulated satisfactorily by 
means of a globe valve. Fig. 2 shows. this ar
rangement. A second solenoid valve regulates 
bleed-off. If the tank can not be elevated above 
the sump of the tower, then a small pump may 
be installed as shown in Fig. 3 to feed the chemi
cal solution into the system. This pump would 
not be as expensive as the type mentioned in 
Paragraph 7.01. 

Page 4 

7.04 Fig. 4 shows one type of feeder which can 
be purchased commercially. This type unit 

can be used singly or in groups. It is to be placed 
in the bottom of the cooling tower or evaporative 
condenser and arranged so that the top cup is 
always full of water when the circulating pump 
is running. The proper rate of flow is obtained by 
using the proper size of orifice. The chemical is 
replaced by removing the empty can and placing 
a new can of chemical in its place. 

7.05 There are certain' devices on the market 
today which claim to control scaling and 

corrosion by electric current or magnetism. 
These are not recommended. They should not be 
confused with those devices which are based on 
scientific principles, such as the magnesium rod 
placed in hot water storage tanks for the con
trol of rust. 

7.06 The most accurate way to add acid for pH 
control to assist in scale control is to 

use an electric driven, positive displacement 
mechanical feeder controlled by an electronic 
pH controller. However, this equipment is quite 
expensive and its use should be limited only to 
the extremely large systems requiring the addi
tion of acid. Intermittent dosages by manual 
feeding or excess concentrations from the use 
of inexpensive feeders can be harmful to the 
system. 

7.07 Hot water heating systems as a general 
rule do not need chemical treatment. 

These systems tend to have a small amount of 
scale formed in the piping and this helps protect 
it against possible corrosion. Chilled water sys
tems should have some provisions made for 
treatment against corrosion. There is a tendency 
for all the dissolved oxygen in the water to unite 
with the metal in the pipe over a period' of time. 
In this case, it would probably be more economi
cal to provide a chemical feeder than a deaera
tor. It should be remembered that for a closed 
system the best policy is to prevent as little 
change of water as possible. For this reason, 
unnecessary leaks should be detected as early as 
possible and eliminated. 

8. PIPING 

8.01 In open-type circulating systems it is 
necessary to allow a small percentage of 

the water to discharge to a drain in order to pre-

• 
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Fig. 2 - Timer - Solenoid Valve Gravity Chemical Feed System 

vent the build-up of minerals in the water. This 
is known as bleed-off. For easy control on small 
systems this can be done by installing a funnel 
or pan with a rectangular sliding cover and with 
a line running to a drain. This pan should be 
installed in the path of the spray. The amount 
of bleed-off can then be regulated by opening 
or closing the cover. A means of diverting the 
bleed-off water into a separate container should 
be provided so that the amount of bleed-off can 
be measured. In general, where bleed-off is to 
be continuous, facilities sized to bleed-off one 
per cent of the water circulated should be pro
vided. The actual bieed-off can then be regulated 
as required. There may be cases where the chem
ical content of the water or the temperature 
drop through the water-cooling device may re
quire a larger bleed-off than one per cent. A 
bleed-off line taken directly off the circulating 

pipe is not recommended where the bleed-off is 
less than 1h gallon per minute because of the 
likelihood that the valve regulating the amount 
of bleed-off will become clogged. In these cases, 
and in other cases 'where an intermittent bleed
off is desirable, the solenoid valve and timer 
arrangement, mentioned in Paragraph 7.03, is 
recommended. This must be sized as required by 
the frequency of solenoid operation and volume 
of bleed-off necessary. 

8.02 When a positive displacement pump 'is 
used to add water treatment chemicals in 

solution to a cooling tower, the pump discharge 
line should be connected to the condenser water 
line to the tower. The connection should be made 
at a point in the condenser water line after the 
water has passed through the condenser water 
pump and the condenser. 
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Fig. 3 - Timer - Solenoid Valve Pumped Chemical Feed System 

8.03 Fig. 5 shows a commercially manufac-
tured device for regulating the amount of 

bleed-off. This type device is located in the bot
tom of the cooling tower or evaporative condens
er. Water should overflow the top cup when
ever the circulating pump is running. The orifice 
can then be changed to give the desired rate of 
bleed-off. Thi.s method would be used where the 
bleed-off rate is less than 1h gallon per minute. 
Depending upon the condition of the water, this 
would be used for systems of about 70 tons or 
less. 

8.04 On open-type systems provide an air gap 
between the system and the water supply. 

Closed systems which have the water supply con
nected directly to them should be treated with 
chemicals in such concentration that the result
ing solution is not poisonous. The use of chemi-
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cals in poisonous concentrations in boiler water 
or chilled water systems may require the use 
of expensive make-up water controls to prevent 
the possibility of the treated water from back
ing up into the potable water supply. 

8.05 A fouling factor is usually applied in de-
signing equipment. This fouling factor is 

the allowance made for a small amount of 
deposits on the piping and equipment which 
slows down the rate of heat transfer. Table 2 
is taken from "Carrier Document 2D-7" and lists 
suggested fouling factors for industrial equip
ment operated 24 hours a day and cleaned every 
6 to 12 months. This table should be used only 
as a guide to help select the correct fouling fac
tor. Equipment manufacturers usually give a 
fouling factor when listing the performance data 
of their equipment. 

' 
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9. EQUIPMENT SELECTION AND DESIGN 

9.01 When designing condenser water systems 
select equipment and a design criteria 

which will minimize or be less susceptible to the 
damaging effects due to failure or lack of water 
treatment. Included in the following paragraphs 
are suggestions for the selection of some of these 
items of equipment . 

9.02 Equipment to Minimize Scaling 

(a) Avoid the use of finned coils for evapora-
tive condensers. It is difficult to remove 

the scale between the closely spaced fins. Acid 
cleaning damages the fins. 

(b) Select slightly oversized condensing coils 
in hard water areas to permit operation at 

lower condensing and water temperatures. 

SECTION H34.260 
SECTION HSl.374 

Lower water temperatures are less conducive 
to scaling. 

(c) Select shell and tube condensers with re-
movable water boxes to facilitate inspec

tion and scale removal from the coils by 
mechanical means. Avoid the use of heat ex
changers which pass the water through the 
shell rather than through the coils, since this 
type is usually difficult to descale and clean. 

( d) When evaporative condensers are used, 
design so the condenser fan is cycled, not 

the spray pump. Continuous operation of the 
sprays will eliminate successive wetting and 
drying of the coils and decrease scale deposit. 

9.03 Equipment to Minimize Corrosion·- Alu-
minum is susceptible to corrosion and is 

effectively protected by chemical water treat
ment only if the treated water washes all of the 
aluminum surfaces. Avoid the use of aluminum 
tube coils when recirculated water is pumped 
through the coils. Aluminum cooling towers will 
require a protective coating of paint to prevr 
the pitting type of corrosion. 
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Orifice 
Controls Flow-

7 
Copper lube 

Bross Scr~en ~ 

I i 
1 ~Rubber Corrector 

' 
I . 

~7-----

\ Jo Circulating 
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Fig. 5 - Cross Section of a Simple 
Manufactured Bleed-off 
Regulator 

Line 
~ 
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TABLE II 

Suggested Fouling Factors for Selecting Equipment 

Temperature of heating medium 
Temperature of water 

WATER SOURCE 

Sea Water 
Brackish Water 
Cooling Tower and Spray Pond Treated Make-up 

Untreated Make-up 
City (Great Lakes) 

River Water 
Minimum 
Mississippi 
Delaware, Schuylkill 
East River and New York Bay 
Chicago Sanitary Canal 

Muddy or Silty 
Hard Water (over 260 parts per million) 
Hard Well Water (over 260 parts per million) 
Well Water (less than 260 parts per million) 

9.04 Equipment to Minimize Algae - When 
spray coil dehumidifiers are used in loca

tions where algae is expected to be a problem, 
avoid the use of six- or eight-row coils. It is diffi
cult to clean algae growth from between the fins 
on the inner rows of coils. Four-row coils would 
be preferred for such an installation. 

9.05 Miscellaneous Equipment and Design 
Considerations 

(a) The location of a cooling tower or evapo-
rative condenser with relation to sources 

of atmospheric pollution is important. Com
bustion products from stacks close to the tower 
or condenser may react with the water to make 
it corrosive. Vegetation products may be car
ried into such equipment, especially when it is 
located at ground level, and clog strainers, 
causing operating difficulties. 

(b) Provide adequate drains so that draining 
the system will not take excessive time. 

Drain from bottom of pan permits easy re-
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0 to 240°F 
125°F or less 

WATER VELOCITY 
fT.ISEC. 

3 feet over 
or less 3 feet 

.0005 .0005 

.002 .001 

.001 .001 

.003 .003 

.001 .001 

.002 .001 

.003 .002 

.003 .002 

.003 .002 

.003 .002 

.008 .006 

.003 .002 

.003 .003 

.003 .003 

.002 .001 

moval of dirt and debris. Provide a hose bib 
for hosing down the cooling tower or evapora
tive condenser after they have been drained. 

(c) Provide nonclogging spray nozzles located 
so they can be easily removed and cleaned. 

Arrange spray nozzles to provide adequate 
water distribution over tubes or slots. 

( d) Provide easily opened access doors at 
locations which are accessible to mainte

nance personnel and yet provide access to the 
equipment needing maintenance. Also provide 
drift eliminators which can be easily removed 
for maintenance. Eliminators should be pro
vided where excessive windage losses are likely 
to occur. This is especially true where chro
mates are used, since they have staining 
characteristics. 

(e) When the size of the installation requires 
chemical feeding apparatus, provide a type 

that is easy to service. 

• , 

• 
I 
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(f) Provide a plugged tee in the condenser 
water lines to package units at the units. 

This will make chemical (acid) cleaning of the 
condensers easier if it becomes necessary. 

10. SUMMARY 

10.01 The need for a water treatment program 
should be determined by an analysis of 

the water made by a competent laboratory or 
water treatment company. When the need is 
established, recommendations for the treatment 
prog1 :cm should be obtained from one or more 
competent water treatment companies. Such 
recommendations should include the result to be 
attained, the name and quantity of each chemical 
to be used and the method of adding them. 

SECTION H34.260 
SECTION HS l.374 

10.02 When all parties concerned with the de-
sign and operation of the system have 

knowledge of the potential water problems dur
ing the planning stages of a job, adequate chem
ical feeding devices for treatment can be built 
into the system when it is installed. 

10.03 The problem of controlling corrosion, 
scale, and biological deposits can be re

duced through the proper selection of equipment 
used in the condenser water system. 

10.04 Local ordinances should be investigated 
to see if chemical treatment is restricted 

or whether any restrictions might govern the in
stallation of chemical feeders . 

Page 9 
9 Pages 

TCI Library  www.telephonecollectors.info TCI Library  www.telephonecollectors.info 



• 

BELL SYSTEM PRACTICES 
Buildings 
Fire Protection 

SECTION H42, 110 
SECTION H51.J75 

Issue 2, August, 1954 
AT&TCo Standard 

HEATIJJG EQUIPMENT 

FIRE PROTECTION 

1. GENERAL 

1.01 This section covers practices recommended 
for the safe installation of aopliances 

used exclusively for the heating of buildings. 
The following recommendations are based on nro
visions of the Building Code Recommended by the 
National Board of Fire Underwriters, 1949 Edi- 4-
tion. For further details, reference should be 
made to Article XI of the above Code. Where ..-
local or state regulations require higher de
grees of protection than those covered in this 
practice, the local or state regulations should 
be followed. 

1.02 This section is reissued to refer to the 
latest edition of the "National Building 

Code 11 as recommended by the National Board of 
Fire Underwriters and other ~ell System Prac
tices relating to the same general subject. 
For operation and maintenance application, the 
section is dually numbered with this issue and 
the same issue is assigned for uniformity. 
Arrows are used to indicate changes throughout 
the text. 

1.03 Heating plants for buildings, except in 
small structures such as connnunity dial 

offices, are usually located in fire resistive 
rooms as covered in double numbered section 
BSP H41.2JO, H54.J45. 

1.04 The construction of chimneys, smokestacks, 
and flues is covered by BSP Section 

HUl.260. Periodic cleaning of flues helps to 
orevent fires. 

l.OS Gas, oil, and coal fired plants should be 
installed and maintained in accordance 

with current standards of the National Board of 
Fire Underwriters. Periodic inspection of safety 
devices should be made to insure that they func
tion properly to prevent the possibility of 
creating fires. 

l.o6 The danger of fires originating in coal 

2. HEATING FURNACES AND BOILERS DEFINED 

2.01 Heating furnaces and boilers are intended 
to include floor mounted direct fired 

warm air furnaces, hot water boilers and low 
pressure steam boilers used for the heating of 
buildings. 

3, FURNACES AND BOILERS BURNING OIL 

3.01 Mounting: Furnaces and boilers burning 
oil should, where possible, be mounted on 

floors of fireproof construction having incom
bustible flooring or surface finish. Where it 
is not possible to mount furnaces or boilers 
on other than wood joist floors or other com
bustible construction, the floor under the ap
pliance should be protected by· two courses of 
4-inch hollow clay tile laid at right angles 
with cells matched so as to preserve free cir
culation of air through each tile course. The 
entire tile base should extend at least 12 inches 
beyond the appliance on all sides and be covered 
with 3/16-inch thick metal plate. 

J.02 Clearances: The clear distance from the 
appliance to woodwork or other combusti

ble material whether plastered or unplastered 
should be not less than 18 inches above, at 
sides and rear, and 48 inches at front. Where 
it is not possible to obtain the above minimum 
clearances all exposed combustible surfaces 
should be protected with 28-gauge sheet metal 
set one inch clear of the protected surface with 
incombustible spacers. In no case should the 
clearances be reduced to less than 9 inches 
above, 6 inches at sides and rear and 48 inches 
in front. All protection should extend beyond 
the appliance not less than 18 inches, both 
vertically and laterally. 

3.03 Installation: The installation should be 
made in accordance with the provisions 

contained in 11Regulations of the National Board 
of Fire Underwriters for the Installation of 
Oil Burning Equipments," current edition. 

4. FURNACES AND BOILERS BURNING COAL 

4.01 Furnaces and boilers burning coal should 

bins will be slight if the precautions 
described in double numbered BSP Section HJ4. 284, 
HSl.353 are followed. Coal fires should be 
combated as described in P.O.L. 1055. 

.._J have the same mounting and clearances as 
described for appliances burning oil, except 

Copyright, 1954, by American Telephone and Telegraph Company 
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SECTION Hh2. no 
SECTION H51.375 

where mounting is on a combustible floor 
1/L.-inch asbestos mill board covered with 
24-gauge sheet metal should.be placed to cover 
the floor area not less than 18 inches beyond 
the front of the appliance or the side where 
ashes are removed. 

5. FURNACES AND BOILERS BURNING GAS 

5.01 Furnaces and boilers burning gas should 
have the same mounting and clearances as 

described for appliances burning oil. 

6. STOVES 

6.01 Mounting: Stoves for heating purposes) 
where placed on combustible floors, should 

be mounted on iron legs providing an open space 
of not less than L. inches below the bottom of 
the stove. The floor should be protected with 
24-gauge sheet metal extending at least 6 inches 
beyond the appliance on sides and rear, and 
18 inches at the front. 

6.02 Clearance: Stoves should be installed to 
provide a minimum clearance of 24 inches 

to combustible surfaces whether plastered or 
unplastered, unless protected with a 28-gauge 
sheet metal shield set one inch clear of the 
protected surface with incombustible spacers. 
With this protection the clearance may be reduced 
to not less than 12 inches. Metal shielding 
should extend from the floor to 18 inches above 
and 12 inches beyond sides of the stove. 

7. GAS-STEAM RADIATORS AND PORTABLE HEATERS 

?.01 General: Gas-steam radiators equipped 
with pilot lights should be so located as 

to avoid the possibility of the pilot flame be
ing extinguished by air currents. They should 
be connected to the gas supply with rigid pip
ing. Portable heaters such as oil stoves should 
be located ·v1here they will not be subject to 
accidental overturning, and they should not be 
filled while lighted. 

8. SMOKE PIPES 

8.01 Smoke pipes should be connected with smoke 
flues as described in Bell System Prac

tice H41.260 - Chimneys, Smokestacks and Flues. 
Two or more smoke pipes may be joined for a 
single flue connection, including junctions of 
smoke pipes from oil burning appliances with 
those from appliances burning solid fuel, pro
vided the several smoke pipes are constructed 
to comply with the severest requirements for 
any one of those connected. Connections of 
vents from appliances burning gas to chimney 
flues are covered in Section Hhl.260 of these 
practices. 

Page 2 

8.02 Smoke pipes should not pass through a 
floor, roof or exterior wall unless such 

floor, roof or uall is of fireproof construction. 

8.0J Passing Through Partitions: Smoke pipes 
from heating furnaces or boilers should 

not pass through combustible partitions. Where 
nec"'essary, smoke pipes from ordinary stoves may 
do so if they are guarded by double metal ven
tilated thimbles not less than 12 inches larger 
in diameter than the pipe, or by steel or tile 
sleeves built into brickwork o~ other approved 
fireproof materials extending not less than 
8 inches beyond all sides of the sleeve. 

8.04 Clearancesfor Smoke Pipes: The clear 
distance between a smoke pipe or metal 

breeching and combustible material, including 
plaster on a combustible base should be not 
less than 18 inches. This clear distance may 
be reduced to not less than 9 inches if the 
combustible material or construction is pro
tected by sheet metal no thinner than 28 gauge 
placed one inch from the combustible surface 
and extending full length of the smoke pipe and 
not less than 12 inches beyond it on both sides. 

9. WARM AIR DUCTS 

r+--9.01 Installation: Warm air heating ducts 
should be installed in accordance with 

Standards of the National Board of Fire Under
writers Pamphlet No. 90. 

L.+9.02 Protection: Warm air ducts extending 
from the furnace to vertical wall ducts 

should, for their initial 6 feet of horizontal 
run, be placed not less than 18 inches from 
woodwork. This clearance may be reduced to 
9 inches i.f the woodwork is protected with 
28-gauge sheet metal placed one inch from its 
surface and extending 12 inches beyond the 
duct on both sides. Elsewhere the horizontal 
warm air ducts should be placed not less than 
one inch from woodwork unless such woodwork 
is covered with asbestos paper overlaid with 
sheet metal. 

.... 9.03 Ducts and duct fittings and connections 
installed in combustible partitions, l<Ialls 

or concealed ceiling spaces should be covered 
with at least one thickness of asbestos paper 
v-1eighing not less than 12 pounds per 100 square 
feet. An air space of not less than 5/16 inch 
should be provided on all sides of such ducts. 

..... 9.04 No warm air duct should be placed in a 
partition, wall or other enclosure of 

combustible construction unless it is at least 
6 feet distant in a horizontal direction from 
the nearest surface of the furnace. 

t 
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10. WARM AIR SUPPLY REGISTERS 

10. 01 Setting: Where registers are olaced in 
floors or walls of combustible construc

tion the register boxes should be covered with 
12-pound asbestos paper and a clear space of at 
least 5/16 inch maintained between the sides of 
the box and the combustible material. 

10.02 Register Over Furnace: When a register 
is placed in a floor of combustible con

struction over the furnace, the register box 
should be constructed with double sides spaced 
L. inches apart, except where the wann air pas
sage is entirely surrounded by a cold air 
return passage. 

10.03 Fixed Register: Each warm air furnace 
system should have at least one register 

installed without valves or louvers. 

11. STEAM AND HOT WATER HEATING PIPES 

11.01 Protection: Where steam or hot water 
heating pipes pass through combustible 

floors, partitions or other combustible con
struction, an open space of at least one inch 

SECTION H42 .110 
SECTION H51. 37 5 

should be provided at all sides of the pipe. 
This space should be closed at ends with metal 
collars or escutcheons. Steam and hot water 
heating pipes should be kept not less than one 
inch from any combustible construction except 
where they are covered with at least one inch 
of approved insulation. 

11.02 Wood casings or enclosures for steam or 
hot water heating pipes, or wood covers 

for wall recesses in which such pipes are placed 
should be lined with sheet metal. 

11.03 Pipe Coverings: Coverings used on all 
steam or hot water heating pipes should 

be of incombustible material. 

12. ASH PITS 

12.01 Pits or receptacles for the storage of 
ashes should be of brick, iron or other 

incombustible material. The walls of such pits 
should be of approved masonry not less than 
8 inches thick. The floor, and the roof if 
covered, should be of fireproof construction. 
If the ash pit is not covered, the ceiling of 
the room in which it is located should be of 
fireproof construction. 
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BELL SYSTEM PRACTICES 
Buildings 
Fire Protection 

ADDENDUM H42,ll0 
Issue A, 5-l,·34 

N.W.B,TEL.CO. 
MINN. AREA 

HEATING EQUIPMENT 

1i, STOVES 

5.05 Stoves on combustible floors 
shall have iron stove legs at 

least 4" high which shall rest on a 
sheet of heavy galvanized iron on the 
floor extending 1 1 -611 in front of the 
stove and at least 8" on each side of 
it. Where appearance is important, a 
standard •stove board" such as can be 
obtained from a hardware or stove 
dealsr may be used instead of the gal
vanized iron. 

4. HOT PLATES 

4.01 Wooden table or bench tops sup-
porting hot plates (gas, oil, or 

electric) shall be covered with 1/411 

asbestos faced with sheet metal not 
thinner than #24 gauge. 

4.02 Shelves for supporting hot 
plates shall be of asbestos 

"transite,• slate, metal, or other ap
proved incombustible material,on stur
dy metal brackets securely attached to 
the wall, 

4.05 Walls or partitions of combusti
ble material such as wood or 

wood lath and plaster on studding 

shall be protected where a hot plate 
or oil stove or gas stove is within 1 1 

-6" of them. Such protection consists 
of a sheet of asbestos transite 1/4" 
thick, or sheet metal not thinner than 
#24 gauge vii th 5/1611 of asbestos next 
to the wall. Protection shall extend 
at least 1 1 611 each side of and above 
the burner. 

6. PROTECTION - WALLS - WOODWORK 

6.02 Steam or hot water pipes where 
passing through a combustible 

floor or partition shall be protected 
by a sheet metal sleeve with a close 
fitting collar at the floor line or on 
one side of the partition, so made as 
to insure clearance not less than l" 
between pipe and combustible material. 

6.04 Stove pipes or smoke pipes shall 
be at least 1811 from any unpro

tectod v10od or other combustible mate
rial, and shalJ. be at least three feet 
below any 1.Ulprotected combustible 
ceiling or joist. These clearances 
may be reduced by one-half if protec
tion is provided by 1/211 asbestos cov
ered by #24 gauge sheet metal extend
ing at least 1811 each side of smoke 
pipe. 
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BELL SYSTEM PRACTICES 
Buildings 
Operation and Maintenance 

SEX::TION 1151.395 
Issue 1, February, 1953 

AT&TCo Provisional 

INSTALLATION AND MAINTENANCE OF V-BELTS 

1. GENERAL 

1.01 This section outlines the methods and 
procedure for installing, removing and 

maintaining V-belts used for driving mechanical 
equipment in telephone buildings. 

1.02 The usefUl service life of V-belts is 
mainly determined by the drive construc

tion and the quality of regularly scheduled 
maintenance attention they receive. 

1.03 A V-belt derives its driving ability 
from the wedging contact between the 

sides of the V-shaped belt and the walls of 
the V-shaped groove of the sheaves. This 
wedging contact is, in addition, augmented by 
the inherent bulging of the belt straight 
sides as it enters and maintains contact with 
sheave groove. 

1.04 V-belts are manufactured in standard 
cross-sections "A to E, 11 inclusive, 

Fig. 1, and in a varied assortment of lengths. 

Fig. 1 - Standard V-Belt 
Cross-Sections 

1.05 The size of a V-belt is determined by 
two measurements: 

(a) The outside circumference - Fig. 2. 

(b) The top width - Fig. 3. 

Fig. 2 - Measuring the Outside Circwnference 

f I I 

' 

Fig. 3 - Measuring the Top Width 

2. SAFETY 

2.01 A belt drive is always dangerous to work 
on or around unless the following safety 

precautions are observed: 

(a) Be sure the motor disconnect switch is in 
the open position before starting to work 

on the belts. Consider the necessity, for ·re
moving the fuses to assure the motor is not 
started while work is in progress. 

Copyright, 1953, by American Telephone and Telegraph Company 
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SOOTION 1151.395 

(b) If the motor disconnect switch is located 
at some distance :from the drive assembly 

it is also advisable to place a tag on the 
switch stating that it is in the open posi
tion because men are working on the equip
ment. 

(c) Never operate a machine unless the belt 
guard is in its proper place. Open the 

motor disconnect switch if the belt guard 
must be removed to perform certain repairs. 
After making the necessary repairs, adjust
ments and tests, replace the guard prior to 
restoring the ma.chine to service. 

3. INSTALLATION OF V-BELTS 

3.01 The recolllillended procedure for installing 
a new set of belts is as follows: 

(a) Comply with the safety precautions listed 
in Part 2 before proceeding with the 

installation, 

(b) Move the motor far enough toward the 
driven machine to allow for the installa

tion of the belts without forcing. 

(c) Install the belts on the inside sheaves 
first. Lay all belts evenly in the 

grooves with all the slack on either the top 
or bottom side. Do not have the slack of 
some belts on the top and others on the 
bottom. 

(d) Never attempt to pry the belts on to the 
sheaves as this may damage the inner 

cords of the belt. 

(e) To tighten the belts move motor away from 
driven machine by turning the motor 

aligning and adjusting bolts. Turn the 
bolts, alternately, a few turns at a time to 
maintain the motor in alignment. 

(f) Tighten belts sufficiently to prevent 
belt slip, squeal, or whip. Belts 

should not be tightened excessively. See 
Paragraph 5.02 (a) for method of proper 
tensioning. 

(g) With the belts properly tensioned and the 
motor aligned, tighten the motor hold 

down bolts. 

(h) Give the drive a trial run until the 
belts have become seated in place. Again 

adjust the drive until the belts are taut. 

(i) Replace belt guard and securely tighten 
all bolts. 
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4'. REMOVAL OF V-BELTS 

4.01 The recommended procedure when removing 
V-belts is as follows: 

(a) Comply with the safety precautions listed 
in Part 2 before starting to remove belts. 

(b) Remove the bolts that hold the belt guard 
in position and remove guard. 

(c) Loosen the motor hold down bolts. 

( d) To move the motor towards the driven 
machine, turn the adjusting bolts. These 

bolts will turn freely and not bind if 
alternately turned a few threads at a time. 
To maintain the motor in alignment, turn each 
bolt the same number of threads. Move the 
motor far enough towa?ds driven machine to 
allow easy removal of the belts from the 
sheaves. 

(e) When removing belts, never attempt to 
pry or force the belts frOOI the sheaves. 

5. MAINTENANCE OF V-BELTS 

5.0l The life and performance of a belt drive 
will be extended and improved through 

attention to the followiiig maintenance items. 

5.02 Tension: The proper tensioning of belts 
is very important. When the belts are 

applied with too little or too much tension, 
the efficiency of the belts, motor and driven 
machine is adversely affected. 

(a) To obtain approximately the proper ten-
sion, put-. a measuring tape around the 

outside circumference of the belt before any 
tension has been applied. Then tension the 
belt on the drive until the outside circum
ference increases 1/411 to 3/811 per 10011 of 
belt length. 

(b) V-belts must be tensioned to avoid slip. 
When a belt is pulling a load, as in 

Fig. 4, the pulling leg of the belt will be 
tighter than the returning leg of the belt. 
As the belt goes around the sheave from the 
"loose" side to the "tight" side the belt 
will naturally stretdh slightly. This causes 
a creep or slight slipping of the belt on 
each sheave. The normal expected slip" due to 
this creep results in a total slip of approx
imately one per cent to two per cent at nor
mal loads on the belts. Therefore, the out
put rpm of a V-belt drive will be about 
one per cent to two per cent less than if it 
were a chain drive at the same pitch 
diameter. 

I 

' 

" ' 

' 
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Fig, 4 - V-Belt Drive 

Total 
Tension 

(c) AV-belt drive operatingwithinsufficient 
tension is subjected to a snapping action 

which will usually occur at peak loads or 
when starting the motor, This snapping ac
tion occurs when the excess slack is suddenly 
taken up and the belt is whipped taut. When 
this happens, see Fig. 5, a force far greater 
than that for which the drive was designed to 
transmit is imposed upon the belt. By reason 
of the above, a belt operating with insuffi
cient tension will stretch more in service 
than one properly tensioned. 

Held. tightly . ~ 

~ it tokes far greater force to 
break it. 

Fig. 5 - Simulating Belt Snapping Action 

(d) A belt drive operating with too ImlCh 
tension will result in increased power 

consumption, overheating and accelerated 
wear of the motor and driven machine bearings. 

(e) A slack belt feels dead when struck with 
the hand; a properly taut belt has an 

alive springiness. 

5,03 Matched Sets: When installing belts, 
always use a complete set of new matched 

belts. Never use a mixed set of new anC_ old 
belts. The use of a mixed set, because of the 
working stretch present in the old belts, will 
impose abnormal stress and strain on the new 
belts. 

SECTION H51.395 

5.04 Initial Stretching: All new belts will 
have some stretch and tend to settle down 

in the grooves during the first few hours of 
operation causing a loss in belt tension. 
Therefore, the tension of the belts should be 
checked and adjusted after the first few hours 
of operation and scheduled for recheck at least 
twice a month for three months and no less than 
once a month thereafter. 

5.05 Belt Wear: A belt which has worn until 
it rides on the bottom of the sheave 

groove instead of riding on the groove sides 
will slip excessively unless it is adjusted to 
abnormal tension. Belts should be replaced be
fore they ride the bottom of the sheave grooves. 

(a) Belts which are too loose result in a 
loss of rpm, reduced belt life due to 

heat and premature wearing of shoulders or 
rings in the sheave grooves. Excessive slip 
due to insufficient tension may be indicated 
by premature wear on the belt side walls. 
This may be recognized by the appearance of 
spots where the ply or layer of belt jacket 
has been worn through to the ply or layer 
underneath. Belts that slip excessively 
will wear rapidly. 

S.06 Sheave Alignment: The alignment of the 
sheaves should be checked at least twice 

a year. The motor and driven machine shafts 
must be kept parallel and the sheaves aligned 
so a straightedge or a taut cord will touch 
across the entire flank of each sheave. Fig. 6 

(a) Poor alignment of sheaves will also pro-
duce premature wear on belt side walls by 

causing the sides of the belt to chafe 
against the sheave flange at entry and leav
ing points. Rough or worn gro.oves in either 
or both sheaves will cause rapid wear of the 
belt sides, If alignment and condition of 
the sheaves are good, premature side wall 
wear is a sure sign of excessive slip. 

Fig. 6 - Checking Sheave Alignment 
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SEX)TION H51.395 

5.0? Belt Cross-Sections: Belts of the 
various cross-sections have a minimum 

diameter sheave, as indicated in the follo1-.'1.ng 
table, on which they will operate satisfac
torily. When used on sheaves of smaller 
diameter, the resulting internal friction, 
due to the increased cord flexing, will shorten 
the belt life. 

Minimum Dia.meter Sheaves 

Sheaves "Att "B" ncn 11n11 "E" 

Minimum 
Rec ornmended 

Pitch 
Diameters 3.011 5.4" 9.011 13.0" 21.6" 

Outside 
Diameters 3.25" 5.75" 9.411 13.6" 22.411 

5.oB The pitch diameter and outside diameter 
of a typical V-belt sheave is illustrated 

by Fig. 7. 

Page 4 
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Pitch 
Diameter 

Fig. 7 - Sheave Cross-Section 

l 
Outside 

Diameter 

5.09 Belt Dressing, etc.: Belt dressing should 
not be used and belts should be kept free 

of foreign materials such as oils and grease. 

5.10 Records: In order to expedite mainte-
nance and repairs, a record of the cor

rect belt size for all equipment involved 
should be maintained in conjunction with 
Bell System Practice H51.350, "Building Mechan
ical Equipment Scheduling Routine Maintenance." 
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BELL SYSTEM PRACTICES 
Central Office Maintenance 
Work Items 

BELL SYSTEM PRACTICES 
Buildings 
Operation and Maintenance 

SECTION H51. 397 
Issue 1,6-13-49 
AT&TCo Standard 

REPLACEMENT PARTS AND PROCEDURES 

FOR 

DAY-BRITE FLUORESCENT UNITS FOR 

FRAME AND AISLE LIGHTING 

1. GENERAL 

1.01 This section covers replacement parts 
for Day-Brite Lighting, Inc., fluor

escent lighting units. Data on complete 
units is given on the Power Data sheets. 

1.02 It is reissued to dually number in 
the H series, to add two-lamp unl~s 

without reflectors and one-lamp units with 
directional reflectors. Units which have 
no standard applications are deleted. This 
section covers a general revision, there
fore arrows to indicate changes are omitted. 

1.03 Part 2 of this section is called 
"Replacement Parts 11

• Associated 
Figs. 1 to 3 and Tables A and B cover the 
different parts with manufacturer's part 
numbers and corresponding names. 

1.04 Part 3 of this section is called 
"Replacement Procedures 11 and covers 

procedures fo~ replacing those parts most 
likely to need replacement. 

2. REPLACEMENT PARTS 

2.01 The Associated Figures 1 to 3 show 
the Various replacement parts in 

their proper relation to other parts of the 
apparatus with their corresponding names. 

2.02 If a part's identifying number is 
given, the order should give hame of 

part, name of manufacturer, and identifying 
part number. 

Example: 10 mounting straps, 
Day-Brite Lighting, Inc., 
part T-703 

2.03 Where part's identifying numbers are 
not given, they are commercial and 

should be obtained locally. 

Bell Telephone Laboratories, Inc. 

Attached: 
Pages 101 to 106 inclusive 

3. REPLACEMENT PROCEDURES 
3.001 List of tools (Equivalents may be 

substituted). 
Screwdriver, 4" regular 
Wrench) adjustable, single end, 611 > R-1542 
Pliers, P-side-cutting, 8" 
3.01 Ballast: The ballast is mounted in 

the center with respect to the lamps. 
On the 2-foot and 4-foot units, this is 
on center with respect to the complete 
unit. The two used on the 8-foot units are 
located 2 feet from each end. 
3.02 Lampholders: Each lamp has a lamp-

holder at one end and a combination 
lampholder and starter socket at the other 
end. The starters are located at opposite 
ends of adjacent lamps. 
3.03 Lamps: In a two-lamp unit, to remove 

a lamp, rotate the two lamp guards to 
a position parallel with the lamps, rotate 
the lamp 90 degrees so that the pins at 
each end of the lamp will slide out of the 
slot in the lampholder. To insert a lamp, 
slide the pins at each end of the lamp into 
the slot in the lampholder and rotate 90 
degrees to lock the lamp in position and 
return the lamp guards to their original 
position at right angles to the lamps. In 
a one-lamp unit, to remove a lamp, swing 
one of the lamp guards towards end of unit, 
rotate the lamp 90 degrees so that the pins 
at each end of the lamp will slide out of 
the slot in the lampholder. To insert a 
lamp, slide the pins at each end of the 
lamp into the slot in the lampholder and 
rotate 90 degrees to lock the lamp in po~l
tion and release the lamp guard. 

Caution: The material on the inside 
of fluorescent lamps is harmfUl if 
introduced into open cuts. Report 
even minor accidents to the medical 
department. 

3.04 Starters: When a lamp fails, the 
starter automatically cuts out and 

must be reset by pushing the exposed button 
before replacing the lamp. 

Co~yright, 1949, by American Telephone and Telegraph Company 
Printed in U. S. A. Page 1 
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REFLECT')R {LONG) 

-T-703 MOUNTING 
STRAP 

-:::=1iglCHANNEL 
T-So6j 

f-----.164-32 Xi BO. H. M. SCA. a. 
I 164-32 HEX. NUT 

~ 
L___T-70.5 LAMP GUARD 

DOUBLE T POLARIZED PWG CAP-/ 
~~~l~~ti:N~AT NO. 9760 OR / 

/ T-704-8 T-704-A T-704-A-, i 
.._T-702 CHANNEL CORD AND PLUG 2 COND. I i 

COUPLING ~E~K~'=f~~~}E 1.f:~~GE i 
INCHES LONG (CONNf.CT 
WHITE WIRE TO WIDE 
PRONG) 

E)(TRA SADDLES ON 
8 rT. SECTION ONLY 

T-310; R[f"LEC.TOR ___ ..:::-=----...::: 

::::,,:A~:O<M.Ai).' -~~~~ 
"MMH>'C - --~ _ 

T-1261 
T-320f- SMALL ---------
T-320) R(FL[CTOR 

T-730-L DIRECTIONAL 
R£F°L£CTOR END 
PLATE (LEFT) 

T-130'1 
T-330 f OIR[CTIONAL
T-33q_, RE'.f"L[CTOR 

NOT[S 
I WH[RE THREE COO[S AR£ GIVEN THE:Y AR[ f"OA 

J~T~a· ~~DLtf"r Tci'~~lEADINC TOP TO 

·~ 
~FOR INDIVIDUAL UNITS JOINT ANO 

COUPUNGS ON 8 f"T SECTIONS ONLY 

Fig. l - Fluorescent Lighting Fixtures Details for Two-lamp Units 

T-730-R DIRECTIONAL 
REf"L[CTOR ENO 
PLATE {RIGHT) 

.... 
0 .... 

to 
to l>:I 

~~ "' ... ... !il 
!il :.-
81\]1 
.... ~ .. 
~~ 
-0\Jl 
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SECTION A509.955 
SECTION H51.397 
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TABLE A 

PART NUMBERS, NAMES AND QUANTITIES 
TWO-LAMP UNITS 

UNITS WITH UNITS 
LARGE WITH SMALL 

SYMMETRIC SYMMETRIC 
NAME OF ASSEMBLY REFLECTORS REFLECTORS 

T- T- T- T- T- T- T- T-
CATALOG NO. OF ASSEMBLY 213 413 813 220 420 223 423 823 

LENGTH OF ASSEMBLY IN FEET - 2 4 8 2 4 2 4 8 

PART NUMBER OF NUMBER OF 
CAT. PARTS PER PARTS PER 
NO. DESCRIPTION OF PART ASSEMBLY ASSEMBLY 

T-100 Channel 1 l l 
T-101 Channel Cover 1 l l 
T-llO Reflector {Lg. Sym.l l 
T-120 Reflector Sm. Sym. l l 
T-130 Reflector Dir.) 

T-300 Channel 1 l l 
T-301 Channel Cover l 2 l 1 2 
T-310 Reflector !Lg. Sym.l l 2 
T-320 Reflector Sm. Sym. l l 2 
T-330 Reflector Dir.) 

T-500 Channel l l 
T-701 Channel End Cap 2 2 
T-702 Channel Coupling l l l l l l 
T-703 Mounting Strap 2 2 
T-704A Cord and Plug l 

T-704B Cord and Plug l 
T-705 Lamp Guard 2 2 4 2 2 2 2 4 
T-706 Saddle 4 4 8 4 4 4 4 8 
T-710 Reflector End Plate 

(Lg. Sym.) 

T-7ll Reflector Coupling 
(Lg. Sym.) 

2 2 4 

T-720 Reflector End Plate 2 2 
(Sm. Sym.) 

4 T-721 Reflector Coupling 2 2 
(Sm. Sym.) 

T-730R .Reflector End Plate, 
Right (Dir.) 

T-730L Reflector End Plate, 
Left,(Dir.) 

T-731L Reflector Coupling, 
Long (Dir.) 

T-731S Reflector Cou)ling, 
Short (Dir. 

T-740 Channel End Cap 
G. E. Co. Ballast l 1 l 58G679 
G.E.Co. Ballast l 2 1 1 2 58G983 

G~4co. 7 91 Lampholder 2 2 4 2 2 2 2 4 
G.E.Co. Lampholder and 2 2 4 2 2 2 2 4 
78X736 Starter Socket 
G. E. Co. Starter 2 2 2 FS-20 
G. E. Co. Starter 2 4 2 2 4 FS-40 

Jump Wire 1 1 2 1 1 1 1 2 

UNITS 
WITH UNITS 

DIRECTIONAL WITHOUT 
REFLECTORS REFLECTORS 

T- T- T- T- T- T-
233 433 833 243 443 843 

2 4 8. 2 4 8 

NUMBER OF NUMBER OF 
PARTS PER PARTS PER 
ASSEMBLY ASSEMBLY 

l l 
l 1 

l 

l l 
l 2 l 2 

1 2 

l l 

1 l l l l l 

2 2 4 2 2 4 
4 4 8 4 4 8 

l l 2 

l l 2 

1 l 

l 2 l 2 

2 2 4 2 2 4 
2 2 4 2 2 4 

2 2 

2 4 2 4 
1 l 2 l l 2 
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TABLE A (Continued) 

PART NUMBERS, NAMES AND QUANTITIES 
TWO-LAMP UNITS 

UNITS WITH UNITS 
LARGE WITH SMALL 

SYMMETRIC SYMMETRIC 
NAME OF ASSEMBLY REFLECTORS REFLECTORS 

T- T- T- T- T- T- T- T-
CATALOG NO. OF ASSEMBLY - 213 413 813 220 420 223 423 823 

LENGTH OF ASSEMBLY IN FEEI' - 2 4 8 2 4 2 4 8 

PART NUMBER OF NUMBER OF 
CAT. PARTS PER PARTS PER 
NO. DESCRIPTION OF PART ASSEMBLY ASSEMBLY 

2 1-0" Line Leads 12) 1 1 1 1 1 1 
#14 Delabeston W re 

.164-32x5/16" Bd. 4 4 8 4 4 4 4 8 
H.M. Screw ror Mtg. 
Reflector to 
Channel 

.138-32xl/4" Bd 8 8 
H.M. Screw,Fasten-
ing Rerlector End 
Plates to 
Reflector 

.138-32xl/4" Bd. 8 8 16 8 8 16 
H.M. Screw, Fasten-
ing Couplings to 
Reflector 

.138-32 Hex Nut, 8 8 16 8 8 16 
Fastening Couplings 
to Reflectors 

.164-32X5/16" Bd. 2 2 2 2 2 2 
H.M. Screw, Fasten-
ing Coupling to 
Channel 

.164-32 Hex Nut, 2 2 2 2 2 2 
Fastening Coupling 
to channel 

.164-32x5/16" Bd. 6 6 
H.M. Screw,Fasten-
ing End Caps to 
Channel 

• 216-24x3/8" F. H. M. 4 4 
Screw, Fastening 
Mtg. Strap to 
Channel 

• 216-24 Hex Nut, 4 4 
Fastening Mtg. 
Strap to Channel 

.164-32x5/16" Bd. 2 2 4 2 2 2 2 4 
H.M. Screw, Fasten-
ing Ballast to 
Channel 

.164-32 Hex Nut, 2 2 4 2 2 2 2 4 
Fastening Ballast 
to Channel 

Connector for Cord 1 1 
and Plug 

Wire Nut (Size as As Required 
Req 1 d.) 

As Required 

UNITS 
WITH 

DIRECTIONAL 
REFLECTORS 

T- T- T-
233 433 833 

2 4 8 

NUMBER OF 
PARTS PER 
ASSEMBLY 

1 1 1 

4 4 8 

6 6 12 

6 6 12 

2 2 2 

2 2 2 

2 2 4 

2 2 4 

As Required 

SECTION A509.955 
SECTION H51.397 

UNITS 
WITHOUT 

REFLECTORS 

T- T- T-
243 443 843 

2 4 8 

NUMBER OF 
PARTS PER 
ASSEMBLY 

1 1 1 

4 4 8 

2 2 2 

2 2 2 

2 2 4 

2 2 4 

As Required 
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CHANNEL 
COVER, 
T-101 
T-301 
T-301 (2REQ.) 

CHANNEL, 
T-100 
T-300 
T-500 

o._ ___ LAMP HOLOER & 
STARTER SOCKET 
78 x 736 

~--LAMP HOLDERS 
G.E. CO. 78X491 

... _. _ .... 

CORD & PLUG, 
T-7048 
T-704A 
T-704A 

NOTE' 

MOUNTING 
STRAP, 
T-703 

REFLECTOR, 
T-110, T-120, T-130 
T·3J0,T-320,T-330 
T-310 T-320 T·330 (2REQ.) 

CHANNEL 
END CAP, 
T-701 

REFLECTO 
END PLATE, 
T-710 

LAMP GUARD, 
T-705 

WHERE THREE CODES ARE GIVEN THEY ARE FOR 
THE 2, 4 AND 8 FOOT UNITS READING FROM 
TOP TO BOTTOM. 

Fig. 2 - Assembly 
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T-1701 

T-HOIJ T-1301 CHANNEL COVER 
T-1301 

.1(14-32 X ~BO H.M 

~·--- ......... .......... -• 

T-1730 -L DIRECTIONAL REFLECTOR 
END PLATE (LEFT) 

T-H30~ T-1330 
T-1330 

NOTES 

-- -'t------_ 

DIRECTIONAL_! 
REf"LECTOR 

I. WHERE THREE CODES ARE GIVEN 

THEY ARE FOR THE 2,4 AND 8 f'T. 
UNITS READING TOP TO BOTTOM oa 
LEf'T TO RIGHT. 

,164 -32 X ~BO, H- t.A. SCREW 

I 
L164-32 x ~BO. H.M SCREW 

T-IOOJ T-300 CHANNEL 
T-500 

I 

FOR INDIVIDUAL UNITS J 
JOINT ANO COUPLING 
ON 6 FT. SECTIONS ONLY 

··•·-. 

/.138-32 X* BD.H.M SCREW & 

~ .... ,. 
B---T-1731-S COUPLING FOR 

DIRECTIONAL REFLECTOR 
(SHORT) 

'T-1731-L COUPLING FOR 
DIRECTIONAL REFLECTOR 
(LONG) 

T""---

~
~~164-32. X~BD HM.SCREW& 

""-~ .164-32. HEX NUT 

T 702 CHANNEL COUPLING 

SADDLES ON 8 FT SECTION ONLY 

T-1705 LAMP GUARD 

T-1730- R DIRECTIONAL 
REFLECTOR END PLATE 
(RIGHT) 

a 

Fig. 3 - Fluorescent Lighting Fixtures Details for One-lamp Units 

.... 
0 
\J1 

"'~ ~~ 
'"'ii 
ii> 
(llV> 
... & . . 
"'"' ~~ 
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TABLE B 

PART NUMBERS, NAMES AND QUANTITIES 
ONE-LAMP UNITS 

NAME OF ASSEMBLY 

CATALOG 1'0. OF ASSEMBLY 

LENGTH OF ASSEMBLY IN FEET 

PART 
CAT. NO. DESCRIPTION OF PART 

T-100 Channel 
T-300 Channel 
T-500 Channel 
T-702 Channel Coupling 
T-1101 Channel Cover 

T-1130 Reflector (Dir.) 
T-1301 Channel Cover 
T-1330 Reflector (Dir.) 
T-1705 Lamp Guard 
T-1706 Saddle 
T-1701 Channel End Cap 

T-1730R Reflector End Plate, Right (Dir.) 
T-l 730L Reflector End Plate, Left (Dir.) 
T-1731L Reflector Coupling, Long (Dir.) 
T-l 731S Reflector Coupling, Short (Dir.) 
G.E. Co. Ballast 
58G679 

G.E. Co. Ballast 58G983 
G.E. Co. Lampholder 78X491 
G.E. Co. Lampholder and Starter Socket 78X736 
G.E. Co. Starter . 
F.S-20 
G.E. Co. Starter FS-40 

Jump Wire 
2 1-0" Line Leads (2) #14 Delabeaton Wire 
.164-32x5/16" Bd. H,M. Screw ' 
For Mtg, Channel Cover to Channel 

,164-32x5/16" Bd. H.M. Screw 
For Mtg. Reflector to Channel Cover 

,138-32x1/4" Bd. H.M. Screw 
Fastening !lef'lector End Platea to Reflector 

.138-32xl/li" Bd. H.M. Screw l Fastening Coupling 
,138-32 Hex Nut to Reflectors 

.164-32x5/16" Bd. H.M. Screwl Fastening Coupling 
:164-32 Hex Nut to Channel 
.164-32x5/16" Bd. H.M. Screw 
Fastening End Caps to Channel 

.164-32x5/16" Bd. H.M. Screw l Fastening Ballast 

.164-32 Hex Nut to Channel 

Wire Nut (Size as Required) 

UNITS WITH DIRECTIONAL 
REFLECTORS 

T-1233 T-1433 T-183 

2 4 8 

NUMBER OF PARTS 
PER ASSEMBLY 

1 
1 

l 
1 1 1 
l 

l 
1 2 
l 2 

2 2 4 
4 4 8 

l l 2 
l 1 2 

1 

l 2 

2 2 4 

2 2 4 

2 

2 4 

1 1 2 
1 1 1 
4 4 8 

2 2 4 

6 6 12 
6 6 12 

2 2 2 
2 2 2 

2 2 4 
2 2 4 

As Required 
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BELL SYSTEM PRACTICES 
Central Office Maintenance 
Work Items 
Buildings 
Operation and Maintenance 

5ECTl8tl teJCS.136 
SECTION HS l.398 

Issue I, March, 1958 
AT& TCo Standard 

PIECE-PART DATA AND REPLACEMENT PROCEDURES 

KS-15673 FLUORESCENT LIGHTING FIXTURES 

FRAME AND AISLE LIGHTING 

I. GENERAL 

I.OJ This section covers the information neces-
sary for ordering parts to be used in the 

maintenance of the KS-15673 fluorescent light
ing fixtures for frame and aisle lighting. It also 
covers approved procedures for replacing these 
parts. 

1.02 Part 2 of this section covers the piece-
part numbers and the corresponding 

names of the parts which it is practicable to 
replace in the field in the maintenance of the 
above apparatus. No attempt should be made 
to replace parts not designated. Part 2 also 
contains explanatory figures showing the dif
ferent parts. This information is called Piece
part Data. 

1.03 Part 3 of this section covers the approved 
procedures for the replacement of the 

parts covered in Part 2. This information is 
called Replacement Procedures. 

r (REFLECTOR) 

(LADDER BRACKET) (WHITE LAMP) 

2. PIECE-PART DATA 

2.01 The figures included in this part show 
the replaceable parts in their proper re

lation to the other parts of the apparatus. The 
part numbers of the various parts are given 
together with the names listed by the Western 
Electric Company Merchandise Department. 
When these names differ from those in general 
use in the field, the latter names, in some 
instances, are shown in parentheses. 
2.02 When ordering parts for replacement 

purposes, give the part number, the name 
of the part, and the manufacturer, and state 
that the part is for the KS-15673 fluorescent 
lighting fixture. For example: "C551.03 Chan
nel, Day-Brite Lighting, Inc., for the KS-15673 
Fluorescent Lighting Fixture." The part num
bers and names specified in this section, are 
names of parts assigned by the manufacturer. 
Do not refer to the ESP number or to any 
information shown in parentheses. 

(COVER) 

(LAMP SOCKET) 

Fig. I - KS· I 5673 AHembly 

Copyright, 1958, by American Telephone and Telegraph Company 
Printed in U. S. A. Page 1 

TCI Library  www.telephonecollectors.info TCI Library  www.telephonecollectors.info 



SECTION AS09.956 
SECTION HS 1.398 

Page 2 

"' 

I 
I 

w 

\ 

~, 

I I 

/ \ 
I 

I 

r .. 

~ 

"' 

"' 
0 

__ \l 
-l(jf) 

"' 
~ 

-- t: 

----

I 
I 
I 
I 

"' "' 

.. 
~ 

~ 

";( 
ii: 

• M 
::; .. ... .., ,,, 
.;, 

"" I 
"' 
"" ii: 

' •• 

I> • 

' I • • 
" 

TCI Library  www.telephonecollectors.info TCI Library  www.telephonecollectors.info 



( 

\ 
t 

.. 
l 

• 

\ 
\ 
\ 

~ 

N 

~, 

I I 

/ \ 
I I 

f \ 

" N 

------

0 ~ 
N 

--~ 

SECTION A509.956 
SECTION HS 1.398 

N 
N 

.. 
~ 

~ 

; 
ii: .., -~ ::; 
.; ,_ ... 
"' -.;.. 
" I ... 
,;, 
ii: 

Page 3 

TCI Library  www.telephonecollectors.info TCI Library  www.telephonecollectors.info 



SECTION A509.956 
SECTION HS 1.398 

• • TABLE A - IT&M NUMBERS NAMES AND CATALOG NUMBERS - 4-FOOT UNITS 

ITEM CURTIS LIGHTING, INC. DAY-BRITE LIGHTING, INC DESCRIPTION 

KS-15673 KS-15673 
No. L1 13 Cal, No. L1 L3 Cat, No. 

1 \I v 53116 v v UM209 Connector 

2 \I ,1 53132 v v UM205 Locknut 

3 \/ v 53117 v v UM204 Channel End 

4 v v 53134 v v UM206X Fitting 

5 v v 53133 v v UM206Y Fitting 

6 ,1 v 53103 v v C551.03 Channel 

7 v v 53110A v v C550.09 Cover, Plain 

s v v' 53105A v \I C550.13 Cover, Latch 

9 v v B580 v v ZS276 Screw, Pivot 

10 v v X53123 v v ZT243 Screw, Latch 

11 v - 53106 v - S550.09 
Socket, Saddle - v 53794 - v S550.13 

12 v v B587 v v ZS222 Screw 

13 v v 53115 v v S554.07 Stop Bracket 

14 v v 53118 v v UM203 Wire Retainer 

15 v - 8747 v - GE Co6G1000 Ballast 
- v 8796 - v GE Co 89G545 

16 v - 10693 v - GE Co 78X4g!N 
Socket 

- v 10645 - v GE Co505X85 

17 v - 10694 v - GE Co 78X736N Socket 
- v 10644 - v GE Co505X84 

18 \! v 53113 v v B551.11 Bracket, Fixture 

19 v v X53122 v v ZT242 Screw, Thumb 

20 v v B1341 v v ZW228 Lockwasher 

21 v v B585 v v ZS4 Screw 

22 v v 53108 v v R551.19 Reflector 

23 \/ - 53119 v - UM197 Lamp Guard 

24 v - 10887 v - GE Co FS400 Starter 

25 v v B872 v v ZN216 Nut 

26 v v B121 v v ZB221 Bolt 

27 v - B584 v v ZS157 Screw 
- v B640 

28 v - B815 v v ZN212 Nut 
- v BS17 

Page 4 
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IT<M 

No, 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 , 
23 

24 

25 

26 

27 

28 

SECTION A509.956 
SECTION H51.398 

TABLE B-ITEM NUMBERS, NAMES, AND CATALOG NUMBERS-2-FOOT UNITS 

CURTIS LIGHTING, INC. DAY-BRITE LIGHTING, INC DESCRIPTION 

KS-15673 KS-15673 
L2 L4 Cat, No. L2 L4 Cot. No. 

- - - - - - -

v v 53132 v v UM205 Locknut 

v v 53117 v v UM204 Channel End 

v v 53133 v v UM206Y Fitting 

v v 53133 v v UM206Y Fitting 

v v 53102 v v C551.0l Channel 

v v 53109A v v C550.07 Cover, Plain 

v v 53104A v v C550.11 Cover, Latch 

v v B580 v v ZS276 Screw, Pivot 

v v X53123 v v ZT243 Screw, Latch 

v - 53106 v - S550.09 Socket, Saddle - v 53794 - v S550.13 

v v B-587 v v ZS222 Screw 

- - - - - - -

v v 53118 v v UM203 Wire Retainer 

v - 8721 v - GE Co89G429 Ballast - v 8850 - v GE Co89G667 

v - 10693 v - GE Co 78X491N 
v 10645 GE Co 505X85 Socket - - v 

v - 10694 v - GE Co 78X736N 
Socket - v 10644 - v GE Co505X84 

v v 53113 v v B551.11 Bracket, Fixture 

v v X53122 v v ZT242 Screw, Thumb 

v v B1341 v v ZW228 Lockwasher 

v v B585 v v ZS4 Screw 

v v 53107 v v R551.17 Reflector 

v - 53119 v - UM197 Lamp Guard 

v 10622 v GE CoFS20 
Starter - -

Bryant FS20 

v v B872 v v ZN216 Nut 

v v Bl21 v v ZB221 Bolt 

v - B584 
ZS157 Screw - v B640 v v 

v - B815 
ZN212 Nut - '\/ B817 v v 

Page 7 
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SECTION A509.956 
SECTION HS 1.398 

3. REPLACEMENT PROCEDURES 

3.01 List of Tools 

CODE OR 
SPEC. NO. 

TOOLS 

102 

R-1542 

R-1539 

DESCRIPTION 

3.18-inch Hex. Single-end Socket 
Wrench 

6-inch Adjustable Wrench 

Pipe Wrench 

8-inch P-side-cutting Pliers 

4-inch Regular Screwdriver 

3.02 Before making any replacements except 
the lamps or starters, disconnect the unit 

from the source of power. 

3.03 No replacement procedures are specified 
for screws or other parts where the pro

cedure consists of a simple operation. 

3.04 Lamps 

(1) Caution: The material coating the inside 
of fluorescent lamps manufactured prior 

to 1949 contained beryllium which is harmful 
if introduced into open cuts. Report even 
minor accidents involving fluorescent lamps 
containing beryllium to the medical depart
ment. However, the following safety precau
tions should be taken when replacing any 
fluorescent lamps. 

(a) Protect fluorescent lamps against acci
dental breakage at all times. Danger to 

personnel exists in: 

Page 8 

1. Cuts from fl,·ing or broken glass. 

~- Beryllium poisoning from the coating 
used to line the interior of some 

fluorescent lamps. 

3. Mercury vapor poisoning. 

(b) Store new fluorescent lamps in protec
tive cartons. 

(c) Should a fluorescent lamp be broken 
leave the area until dust has settled. 

Do not attempt to pick up broken parts with 
the bare fingers. Wear protective goggles 
and gloves, keep debris wet while gathering 
it up and disposing of it. Mop surrounding 
area and dispose of cloths used. Wash hands 
and gloves thoroughly upon completion of 
operation. 

(d) Do not dispose of fluorescent lamps in 
incinerators, with other rubbish where 

they may be accidently broken, or in 
places where unsuspecting persons ( especi
ally children) may have access to them. 

(2) To remove a lamp from a list 1 or a list 2 
fixture, rotate the lamp 90 degrees so that 

the pins at each end of the lamp will slide out 
of the lampholder. To insert a lamp in a list 1 
or a list 2 fixture, slide the pins at each end 
of the lamp into the slot in the lamp holder 
and rotate 90 degrees to lock the lamp in posi
tion. To remove a lamp from a list 3 or a 
list 4 fixture, remove the lamp by pressing in 
the telescoping fixture. To insert a lamp in a 
list 3 or a list 4 fixture, place the pins in the 
telescoping socket and press in sufficiently to 
permit the pins at the other end to enter the 
socket. 

(3) After replacing a lamp on list 1 and list 2 
fixtures, the starter must be reset by push

ing the exposed button. List 3 and list 4 fix
tures are not equipped with starters. 

Other Parts 

3.05 Ballast: The ballast is mounted in the 
center of the channel. To replace a ballast 

remove the lamps, loosen the reflector screws 
using the 4-inch regular screwdriver, and remove 
the reflectors. Loosen the latch screw attached 
to the latch cover using the ·1-inch regular screw
driver, and open the covers. Remove the ballast 
retaining nuts using the No. 102 socket wrench. 
Substitute a new ballast and remount the parts 
in the reverse order. 

J 
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3.06 Lamp Holders: List 1 and list 2 fixtures 
have a lamp holder at one end and a com

bination lamp holder and starter socket at the 
other end. List 3 and list 4 fixtures have plain 
sockets at one end and telescoping sockets at 
the other end. 

SECTION A509.956 
SECTION HS l.398 

3.07 Starters: When a lamp fails on list 1 or 
list 2 fixtures, the starter automatically 

cuts out and must be reset by pushing the ex
posed button before replacing the lamp. List 3 
and list 4 fixtures do not require starters. 

Page 9 
9 Pages 
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BELL SYSTEM PRACTICES 
Central Office Maintenance 
Work Items 
Buildings 
Operation and Maintenance 

Sli,TIGlll A!H.968 
SECTION HS 1.400 

Issue 1, June, 1960 
AT&TCo Standard 

KS-15912, L l FLUORESCENT LIGHTING FIXTURES 

PIECE-PART DATA AND REPLACEMENT PROCEDURES 

I. GENERAL 

1.01 This section covers the information neces-
sary for ordering parts to be used in the 

maintenance of the KS-15912. Ll fluorescent 
lighting fixtures for power and engine room 
lighting. It also covers approved procedures for 
replacing these parts. 

1.02 The KS-15912 fluorescent lighting fixtures 
are equipped with "V" slot twist-type 

lampholders and employ ballasts to utilize rapid 
start lamps. No starters are required. 

1.03 Part 2 of this section covers the piece-
part numbers and the corresponding 

names of the parts which it is practicable to 
replace in the field in the maintenance of the 
above apparatus. No attempt should be made to 
replace parts not designated. Part 2 also contains 
explanatory figures showing the different parts. 
This information is called Piece-part Data. 

1.04 Part 3 of this section covers the approved 
procedures for the replacement of the 

parts covered in Part 2. This information is 
called Replacement rrocedures. 

2. PIECE-PART DATA 

2.01 The figures included in this part show 
the replaceable parts in their proper re

lation to the other parts of the apparatus. The 
part numbers of the various parts are given 
together with the names listed by the Western 
Electric Company Merchandise Department. 
When these names differ from those in general 
use in the field, the latter names, in some in
stances, are shown in parentheses. 

2.02 Information enclosed by parentheses ( ) 
is not ordering information. This infor

mation may be references to notes, parts re
ferred to in other portions of the section and 
not considered replaceable, or part names in 
general use in the field if these names differ 
from those assigned by the manufacturer. 

Fig. l - KS-15912 Fluorescent Fixture - View Showing Fixture Assembled With 
Lamps in Place 

© American Telephone and Telegraph Company, 1960 
Printed in U.S.A. Pagel 
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2.03 When ordering parts for replacement 
purposes, give the part number, the name 

of the part, and the manufacturer, and state 
that the part is for the KS-15912 fluorescent 
lighting fixture. For example: "GRN-18 Channel, 
The Wakefield Company, for the KS-15912 
Fluorescent Lighting Fixture." The part num
bers and names specified in this section, are 

LAM PH OLDER 
78 X 491 GE CO OR 
4300 -w BRYANT 

names of parts assigned by the manufacturer. 
Do not refer to the ESP number or to any infor
mation shown in parentheses. 

2.04 Where the identifying number of a part 
is not given, it is commercial and should 

be obtained locally. 

.138- 32 X ~2" R.H.STL.M. SCREW AND 
SQUARE NUT, CADMIUM PLATED 
{ONE OF EACH REQ. FOR EACH LAMPHOLOER) 
(NOT ILLUSTRATED) 

NO. 10 X 5/1 ~ TYPE B, SLOTTED, 

R.H.STL. TAPPING SCREW 
CADMIUM PLATED ------r-'!77-:;;_;;. 

21 - 3SA 
CHANNEL COVER WITH LOUVERS----• 

NOTE: UNLESS OTHERWISE SPECIFIED, ALL PART NUMBERS 
ARE THE WAKEFIELD COMPANY PARTS. 

"--~ 26 METAL FRAMED 
PLASTIC SIDE PANELS 

BALLAST 
6GI020 GE CO 
OR 254-701 
JEFFERSON 

END PLATE ASSEMBLY 

~-~ .!90-24 X 3/9" F. H.STL.M. SCREWS 
CADMIUM PLATED 

Fig. 2 - KS-15912, L 1 Fluorescent Fixture - Partially Disassembled - Lamps 
Not Shown 
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3. REPLACEMENT PROCEDURES 

3.01 List of Tools 

CODE OR 
SPEC NO. DESCRIPTION 

TOOLS 

8-inch B Side Cutting Pliers 

4-inch E Screwdriver 

3.02 Before making any replacements except 
the lamps, disconnect the unit from the 

source of power. 

3.03 No replacement procedures are specified 
for screws or other parts where the pro

cedure consists of a simple operation. 

3.04 Lamps 

Caution: The material coating the inside 
of fluorescent lamps manufactured prior to 
1949 contained beryllium which is harmful 
if introduced into open cuts. Report even 
minor accidents involving fluorescent lamps 
containing beryllium to the medical depart
ment. However, the following safety precau
tions should be taken when replacing any 
fluorescent lamps. 

(1) Protect fluorescent lamps against acci
dental breakage at all times. Danger to 

personnel exists in: 

(a) Cuts from flying or broken glass. 

(b) Beryllium poisoning from the coating 
used to line the·interior of some fluores

cent lamps. 

(c) Mercury vapor poisoning. 

(2) Store new fluorescent lamps in protective 
cartons . 

(3) Should a fluorescent lamp be broken leave 
the area until dust has settled. Do not 

attempt to pick up broken parts with the bare 
fingers. Wear protective goggles and gloves. 
Keep debris wet while gathering it up and dis
posing of it. Mop surrounding area and dis
pose of cloths used. Wash hands and gloves 
thoroughly upon completion of operation. 

SECTION A509.960 
SECTION HS l.400 

(4) Do not dispose of fluorescent lamps in 
incinerators with other rubbish where 

they may be accidentally broken, or in places 
where unsuspecting persons (especially chil
dren) may have access to them. 

(5) Lamps can be changed from above the 
fixture without removing either the side 

panels or the channel cover. To remove a lamp 
from a fixture, rotate the lamp 90 degrees so 
that the pins at each end of the lamp will slide 
out of the lampholders. To place a lamp in a 
fixture, slide the pins at each end of the lamp 
into the slots in the lampholders and rotate 
the lamp !JO degrees to lock it in position. 

Caution: When placing a lamp in a fixture, 
make sun· that it is properly seated in the 
lampholders at each end of the fixture. 

3.05 Lampholders 

(1) To remove a lampholder from a fixture, 
it will be necessary to remove the louvered 

channel cover and the side panel covering the 
side of the channel on which the lampholder 
is mounted. To do this proceed as follows. 

(a) Release the cover latches located on one 
side of the channel and adjacent to the 

end plates to free the cover. Then release 
the cover from the projections on the oppo
site side of the channel and remove it. 

(b) To remove a side panel, withdraw it 
from the top side of the fixture. 

(c) Using the 4-inch E screwdriver, remove 
the lampholder mounting screw and 

remove the lampholder from the inside of 
the channel. Substitute a new lampholder 
and connect and remount the parts in the 
reverse order. 

3.06 Ballasts 

Note: When installing a ballast, the wiring 
diagram appearing on the casing of the new 
ballast should be followed for connection in 
the fixture circuit. 

(1) To replace a ballast, remove the channel 
cover as outlined in 3.05. Using the 4-inch 

E screwdriver, remove the ballast fastening 
screws. Substitute a new ballast and connect 
and remount the parts in the reverse order. 

Page 3 
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1. GENERAL 

1.01 This section deals with the description 
and culture of lawns, trees, and shrubs 

em;1loyed in landscaping Telephone Company 
properties. In general, the trees and shrubs 
which are set out on central office grounds 
have been confined to species readily grown in 
the locality. In those instances where unusual 
plants are to be dealt with, additional infor
mation should be obtained from well informed 
sources before proceeding with their treatment. 

1.02 Inasmuch as the planting of shrubs and 
trees on Company properties is generally 

entrusted to experienced landscapers or nurs
erymen, there will be little occasion for Com
pany forces to handle this class of work; ac
cordingly, the details of this phase of the 
work has not been included. 

1.03 The landscaping around Telephone Company 
buildings should be of the simplest 

practicable design to be in keeping with the 
surrounding properties and should be of the 
type requiring the minimum amount of mainte
nance. Seeded areas around the buildings 
should be kept small if provided at all. In 
most cases shrubbery will not be provided but 
where it is considered necessary, it should be 
confined generally to the front of the build
ings. 

1.04 Some Companies may consider it desirable 
to modify this section by a supplement 

outlining practices that will conform to con
ditions in their territories more closely than 
do those outlined herein. 

2. SOILS 

(A) Description 

2.01 The three principal types of soil gener
ally encountered in grading work are 

sand, clay, and loam. 

2.02 Sandy soils are usually made up of com-
paratively large particles of disinte

grated rock of the harder type. They are well 
drained which results in their being rather 
lacking in plant food because such elements as 
are found naturally within the sand are soon 
washed away by water. 

Copyright, 1953, by American Telephone and Telegraph Company 
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2.03 Clay soils are made up of very fine par-
ticles of disintegrated rock of the 

so.fter types, and hold great quantities of 
water. They are inclined to contain more plant 
food than sandy soils. 

2.04 Loam is a mixture of sand and clay which 
contains a considerable amount of organic 

matter like decayed vegetation. It has enough 
clay to retain some moisture and possesses suf
ficient food content to sustain plant life. It 
has enough sand to giv~ the soil the right tex
ture and porosity and it contains bacteria from 
decayed vegetation suitable to promote plant 
growth. Soil bacteria are necessary because 
they have the ability to manufacture the sub
stances which plants take from the soil for 
growth. Inorganic soil particles do not have 
this property. 

J, SOIL CHEMISTRY AND FERTILIZERS 

(A) Soil Chemistry 

J.01 General: Although there are many ele-
ments which are considered actually es

sential for plant growth, the three most im
portant are nitrogen, phosphorus, and potash. 
Other essentials are hydrogen, oxygen, carbon, 
calcium, magnesium, sulphur, iron, and manga
nese. In human food, proteins, fats, and vita
mins are essential to good health. In a simi
lar manner nitrogen is likened to protein, 
phosphorus to fats, and potash to the vitamins. 

3.02 Nitrogen is associated with leaf and stem 
growth and its deficiency is manifested 

by the stunting of plants and the yellowing of 
foliage which, however, hangs tenaciously on to 
the plant. Nitrogen is obtainable in the form 
of chemical compounds such as nitrate of soda, 
ammonium sulphate, calcium nitrate, and such 
strictly organic substances as blood, tankage 
(dried organic matter), cotton seed oil and 
soot. Pulverized cattle and sheep manures are 
also advocated for the same purpose. The 
strictly chemical compounds are quickly avail
able for plant food and should be applied 
lightly or in liquid form. The others are more 
slowly soluble and may be used in heavier 
doses. 

3.03 Phosphorus produces greater root develop-
ment, strength of stems, and is asso

ciated with early maturity which means early 
flowering. Phosphorus is found principally in 
tankage, bone meal and other slaughter house 
by-products~ The usual rate of phosphorus ap
plication is five pounds per hundred square 
feet. 

Page 2 

J.04 Potassium, Jike a vitamin, acts as a 
conditioner and occasionally is helpful 

in warding off diseases of the plant. It also 
plays its part in root development, its growth 
and coloration of flowers. Potash comes in 
three general forms, potassium sulphate, potas
sium chloride, and wood ashes. The first two 
are extremely valuable and should be used when 
the plant is in a vigorous state of growth. 
The ordinary amounts recommended are two pounds 
per hundred square feet. Wood ashes if un
leached are safer to use, but fully four or 
five times the above amount are necessary to 
equal the action of the chemical ingredients. 
Potash is frequently lacking in light soils and 
applications of the material are necessary in 
addition to the balance of plant food which may 
have been us ed. 

(B) Fertilizers - Natural 

3.05 The principal natural fertilizers are 
manures from various sources, peat moss, 

humus, and leaf mold. Fertilizers containing 
animal blood have been introduced more re
cently. The use of manures is not as prevalent 
as formerly due to their scarcity. Such ma
terials have little actual plant food value be
cause they carry such minute quantities of 
available nutrients. A ton of manure is apt to 
provide a lesser quantity of plant food than a 
hundred pounds of scientifically prepared 
fertilizer. Furthermore, manures are likely to 
introduce enormous quantities of objectionable 
weed seeds. The real benefit from manures and 
similar substances results from the humus they 
add to the soil, improving the physical rather 
than the chemical conditions, 

3.06 Peat moss comes in alkaline as well as in 
acid forms, although the acid is most 

corrunon. It may be well to ascertain the type 
being obtained, especially if it is being used 
for rhododendrons or other acid soil plants. 
It makes an unusually good summer mulch. A 
layer of 1/2 to 1-inch thick should be placed 
over all newly planted shrubs. A standard bale 
of peat moss when spread 1/2-inch thick will 
cover about 720 square feet. 

(C) Top Dressing 

3.07 In these instructions the term 11 top 
dressing 11 has reference to a compost con

taining loam and fertilizers for the purpose of 
spreading over lawns. In order to maiiltain a. 
lawn in good condition, a top dressing should 
be applied in the early spring. 

J,08 It should consist of two parts of light 
loam and one part comprised of peat moss, 

humus, or leaf mold. Sand should be added in 

I 

f. 
·~ 
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the case of a heavy clay soil. The top dress
ing should be mixed thoroughJ;y and screened be
fore it is applied to the lawn. 

3.09 A cubic yard o:f this mixture should be 
su:f:ficient to top dress :from 3,0oo to 

5,ooo square :feet o:f lawn. 

3.10 In addition to the use o:f the top dress-
ing during the earJy spring it may some

times be well to make another application in 
late August or early September. 

3.il It should be raked in lightly with a 
bamboo rake and given a thorough watering 

to settle the particles about the roots o:f the 
grass. 

J.12 In case the above practice is followed, 
it is not necessary to spread manure over 

the lawn in the fall or early spring. The use 
of ordinary manure has a tendency to scatter 
weed seeds which may kill out the grass _in 
spots. However, heat treated manure in which 
the seeds have been killed, may be safely mixed 
with the top dressing. 

4. LAWNS 

(A) General 

4.01 Success in cultivating lawns depends 
largeJy on the preparation of the soil, 

drainage, selection and sowing of the seed, and 
care and attentiOn during the early stages of 
development. If there is reason to believe 
that the condition of the soil is faulty, a 
soil anaJysis should be made to determine the 
special treatment required. 

(B) Seeding 

4.02 New Lawns: Probably no lawn should give 
less trouble than one planted in late 

summer and maintained by regular feeding. 
After a summer of baking swi, shriveling 
drought and destructive insects, nature affords 
an ideal season to repair the damage and build 
a lawn that will not retreat the following 
year. Grass Started in the fall develops a 
more spreading and deeply anchored root system. 

4.03 Fall weather is nearly ideal :for quick 
germination and the subsequent develop

ment of grass. The seeds lodge in the warm 
soil, there is a helpful temperature variation 
in the warm days and cool nights and further, 
there is usually adequate rainfall. Autwnn 
rains are gentle and the soil is able to absorb 
them so that there is -less washing and drowning 
of seedlings. These favorable conditions offer 
every encouragement to a deep and sturdy root 
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development. The advantages to be obtained 
should not be neglected in the weeks :frommid
August to late October. 

4.04 Old Lawns: Fall is the best time to ren-
ovate old lawns. I:f an established lawn 

is so poor that reconstruction seems necessary, 
the :first step is to :find out the cause o:f 
:failure and guard against a repetition of the 
experience. 

4.05 Even a good lawn will be better the next 
year i:f it is seeded and :fed in the :fall. 

A good tur:f will not need drastic treatment but 
it is advisable ta· rake vigorously to scratch 
the surface soil and to mow closely. This per
mits the seed to reach the soil. 

4.06 I:f the lawn tur:f is uneven it is well to 
level it with a top dressing o:f compost 

or good top soil. Depressions in the lawn 
should be corrected in this way and not by 
heavy rolling. 

4.07 Seeding in two directions assures even 
covering. A light raking and rolling 

afterwards will form the soil arouild all sides 
o:f the seeds. 

4. 08 I:f an old lawn has been treated in the 
:fall, it should be cut regularly and 

rather closely through September to give the 
new grass a chance to receive sunlight. There 
is not much danger of injuring young grass 
blades unless the soil is very wet at the time 
of mowing. After the end o:f September raise 
the height of cut to a minimum of two inches 
so there will be :fairly long growth in event o:f 
a sudden cold snap. 

4.09 Occasionally good lawns are sure to.su:f-
fer some injury over the winter months 

caused by warmth during unseasonable days when 
the ground thaws. Then at night the soil which 
is usually well saturated in moisture is apt to 
freeze again. During the next thaw the ice 
welts and the soil settles back leaving the 
roots partly out of the growid. After this 
process has been repeated a few times many 
grass roots will be heaved to such an extent 
that they are broken o:f:f and exposed to the 
drying sun and wind. Plants need moisture even 
in winter and they are soon destroyed if they 
can not take it from the soil. Because of this 
lifting or heaving, an open winter may be more 
damaging to grass than the so-called old :f ash
ioned winters. Good grass is better off if it 
remains frozen aJJ. winter especially if it lies 
buried wider a protecting blanket of snow. 

Page 3 
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(C) Grass Seeds 

4,10 General: To provide a first class seed 
bed in the most approved manner would be 

wasted effort if the proper seed of the right 
varietie~ were not secured. For the average 
lawn, Kentucky Bluegrass should predominate, 
This seed, together with other either desirable 
or at least acceptable varieties that may be 
included, are discussed below. The use of 
I.espedeza is suggested for areas adjacent to 
auxiliary and other unattended buildings that 
will receive care at infrequent intervals. 

4.ll Above all, seed should be pure. The 
total weed content should not exceed 1/4 

of one per cent and still cleaner seed is ob
tainable. A high-grade lawn mixture composed 
of well chosen grasses that are free from weeds 
and chaff should weigh about l3 to 14 ounces 
to the quart; this constitutes a rather good 
test of quail ty provided Bluegrass i.s known to 
predominate. Such seed should be sown 4 pounds 
per 1000 square feet, or roughly, one pound to 
a space lS by 16 feet. One-fourth to one-half 
of this amount is sufficient for seeding old 
lawns, Seeding should be done on a calm day, 
from two directions so as to. insure uniform 
coverage, Foliowing seed, the ground should be 
sprinkled with a fine spray and lightly rolled. 

4.12 Varieties: Brief descriptions of the 
common varieties of grass are given in 

the following paragraphs. 

Bluegrass (Poa prantensis, mean
l. me ow ass : The standard of 

grasses. Slow in germinating but makes 
strong permanent turf. Does not attain prop
er development until third year. Succeeds in 
any but an acid soil. Apt to become brown in 
mid-summer. Strong growing and will crowd 
out other grasses in a few years. 

4,13 Kentucky Bluegrass requires 21 days to 
germinate and constant moisture is re

quired for ~his period to get satisfactory ger
mination. The lawn should be watered so that 
it is moist from three to four inches deep the 
first time, When the new lawn shows a shade of 
green, sprinkle more water on it at one time 
but not as often. 

(b) Canad.a Bluegrass (Poa Compressa): Dis-
tinguished from Kentucky Bluegrass by its 

compressed stems, blue green color of blade, 
and its prominent root stocks. Its use is 
confined to very poor clay soils and gravel 
knolls, or as a soil binder on silt or 
slopes. l!:ixed with Chewings fescue it makes 
a fair turf. 
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( c) Fescues: Have fine round and bristle-
like blades; useful in forming dense sod 

mat; will stand drought; are included in mix
tures to give quick effect; somewhat superior 
to Rhode Island bent in partly shaded areas; 
very low growing and bunchy; thrive on poor 
sandy soils. 

(1) Sheeps Fescue (Festuca Ovinaf: Leaves 
are blue green· ana very bris ly, pro

ducing stools or tussocks from four to 
eight inches in diameter. 

(2) Various Leaved Fescue (Festuca Letero
p~lla).: Gives a very fair but bunchy 

turfi used under shade on soil rich in 
humus. The color is very dark green. 

(3) Chewings Fescue: A creeping variety; 
dOes not form tufts or bunches, but a 

mat-like turf brownish green in color; is 
long wearing even under hard usage. 

(d) Ryes (Loli um Perenne, meaning Perennial).: 
Is biennial; germinates aJliiost imme

diately and grows rapidly, giving good ap
pearance first year; will remain in lawn 
about two years; stands hard wear; does not 
have fine foliage and if used too freely will 
result in coarse looking lawn; narrow flat 
blades of glossy dark green color; favored 
for athletic fields. 

( e) Meadow Grass ( Poa Tri vialis) : Good for 
moist and sllaoy places and a heavy soil, 

(f) Red Top rostis Palustris meani 
SW Field : Succeeds on slightly acid 

soil; forms dense mat; used to secure a stand 
'in places where soil is too acid for Blue
grass. 

(g) White Dutch Clover (Trifolium Repens): 
UsefUI for mIXtures; Iorms dense ground 

cover; does well in shade; will grow more 
abundantly on infertile soils where other 
grasses fail; will not stand rough use; grows 
below level of lawn mower cutting height as 
generally set; does not interfere with growth 
of permanent grasses; affords green ground 
cover in ctrY weather. 

(h) Crested Dogs Tail (eynosurus Cristatus): 
Tough grass which makes early low dense 

growth and stands hard wear; good for shady 
areas. 

(i) Rhode Island Bent (Agz:ostis Capillaris, 
meaning hair-like): Closely related to 

Red Top from which it differs in being lower 
and more delicate. It does not produce root 
stocks as does Bluegrass but the stems are 
creeping at the base. 

" • 

I 
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( j) Creeping Bent ( Agrostis Mari tima) : Is the 
type to which the best of the fine-lawn 

bent grasses belong. Both it and Rhode Island 
bent withstand close cutting well. 

(k) Bent Stolons: A stolon is a creeping 
stem which -has a number of joints, or 

nod.es, f'rom which new shoots and root.a are 
developed, each shoot being able to produce 
an independent plant. The closeness of the 
nodes determines the texture of the resultant 
turf and usual:cy indicates the rapidity with 
which the plant will spread. 

4. 14 The price of stolons for a lawn is about 
four times that of seed for the same area. 

4.15 The preparation of the lawn for stolons is 
the same as that for seeding. Just previous 

to planting, the lawn area should be raked, but 
need not be left in as smooth condition as for 
seeding. In fact, the ridges formed by the 
rake teeth make an excellent planting surface. 
Stock from a nursery comes in bags already chopped 
into pieces one to one-and-half inches long; it may 
be planted at once or stored in a cool dry place. 

4.16 The stoJ.:>ns should be dropped evenly over 
the measured lawn area and immediately cov

ered with a l/4 inch of sifted loam, also dropped, 
as spreading the loam with a shovel will push 
the stolons into rows and result in an uneven 
planting and covering. The loam top dressing 
is for the purpose of holding the stolons in 
place and to help keep them from drying out. 

4.17 Followi~ the covering, the stolons should 
be rolled and sprinkled in such a manner that 

there is no washing of the top-dressing. Should 
washing occur, the washed area should be top
dressed. It is not necessary to water the 
stolons every day after planting but a light 
sprinkling twice a week for the first four weeks 
should be done. 

4.18 Two days after planting, young shoots will 
appear, and at the end of a week the areas 

will have the appearance of a very thin lawn. 

Sand ~ General 

Kentucky Blue 20 15 So 
Rhode Island Bent 35 15 
Creeping Bent 35 35 
SheepS Fescue 10 
Crested Dogs Tail 30 
Canada Blue 20 
Rye lS 
Red Top 20 
Meadow Grass 
Various Leaved 

Fescue 
White Clover 

100 100 100 
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4.19 Many weeds will have started by this time 
but these need not cause concern as they will 

quickly disappear under clipping and the aggres
siveness of stolons. Usually at the end of one 
week there will be many shoots two or three 
inches tall. If so the lawn should be mowed and 
again top-dressed in order that the nodes from 
the clippings may take roots. The lawn should 
be clipped and top-dressed each time there are 
a number of tall shoots, as this treatment 
strongly promotes the vegetative propagation. 

4. 20 A spring-planted bent grass lawn should be 
fully developed by June 1, and a fall

planted lawn by May 10 or 15 of the following year. 

(L) RiafiisGrasses: The grasses of the Great 
P section are numerous, but three 

species, Buffalo grass, Grama grass and Curly 
mesquite stand out as being especial:cy import
ant. These are all popularly known on the plains 
as short grasses in which the foliage is short 
and curly, forming a close covering to the soil. 

(1) BUffalo Grass (Bulbilis Dactyloidesl: 
Ll.ght or grayish green creeping grass 

that forms a strong firm sod. The flowers 
are of two sorts, the male being produced 
on short erect stems 3 to 6 inches tail, 
with 2 or 3 short pale spikes not over l/2-
inch long, near the top. The female or 
seed bearing flowers are in little green 
clusters or heads hidden among the leaves. 

( 2) Grama Grass ( Boutelona Gr acilis : Is not 
creeping, ei er s o ons or root 

stocks, but where the grass is abundant, 
the bunches are so close together that they 
form a continuous covering. Grama resembles 
Buffalo grass in its foliage, but may be 
readily distinguished by the flower stalks. 

(m) Lespedeza (L. Striata): Bush Clover or 
Japan Clover. 

4.21 Mixtures: The following are recommended 
grass mixtures (expressed in percentages) 

for the various soils and surfaces indicated: 

~ Shady 

75 40 

25 

15 

40 

5 

100 100 

Terrace 

10 

40 

25 
25 

100 

Bottom Hill 
Land 12 
30 40 

25 
20 
10 

20 

30 

20 

...2. 
100 100 

Page 5 

TCI Library  www.telephonecollectors.info TCI Library  www.telephonecollectors.info 



SECTION !!51.505 

4.22 Seed for Use in South: The establishment 
and maintenance of lawns in the South 

present very special problems. Bluegrass which 
is the chief ingredient of most lawn grass mix
tures in the North will not thrive under condi
tions of extreme heat or drought. Bermuda 
grass meets the requirements of these condi
tions more completely than any other. 

(D) Watering 

4.23 The brilliant green lawns of the British 
Isles owe their beauty mainly to ideal 

moisture conditions. Gentle rains fall so fre
quently and atmospheric conditions are so fa
vorable there is no critical drying. 

4.24 In the United States most sections east 
of the ROckies have an annual rainfall 

almost six per cent greater than that in 
England, yet the watering problem is mo~e dif
ficult. -About the same amoWlt of moisture 
falls each month throughout the year. June, 
July, and August even have a slight excess over 
the other months. Unfortwiately, evaporation 
during the summer is highest, and many of the 
rains come in heavy dashing storms. They do 
the grass little good because much of the water 
runs off the surface before it can be absorbed. 
There may be such rains during the summer with 
severe drought in between. To offset this 
fluctuation and provide a more even moisture 
supply a careful watering program is needed. 

4.25 On loam and clay soils a good turf can 
withstand severe and protracted drought. 

It may turn quite brown, but unless cut too 
short it will be revived by the slow drizzling 
rains of fall. This is not true of sandy 
soils, They dry so completezy that even weeds 
may be killed in dry weather. 

4.26 Some soils have a greater moisture re-
taining capacity than others. If there 

is an abundance of organic matter this acts as 
a sponge.in retaining moisture and releases it 
to the grass if needed. Because of their finer 
particles, loam and clay soils hold more water 
than sandy and gravel soils. Evaporation is 
reduced by cutting the grass 1-1/211 and 211 high 
because the longer growth shades the ground. 
As pointed out under the paragraph 11Mowing, 11 

high cutting promotes deeper rooting so grass 
can reach to a greater depth for moisture. 

4.27 Steep slopes receive fewer benefits .from 
rainfall and watering because there is 

more surface run off. Those facing the south 
are subject to greater loss of moisture by 
evaporation. · 
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4. 28 The amount and type of natural rainfall 
are the main factors affecting the tim

ing of the watering program. A slow soaking 
rain of 1/2" will do more good than a driving 
downpour of several times that amount. When 
rains have been missing for a week or two, the 
soil shouJ.d be examined for dryness. Sometimes 
this condition develops much earlier in the 
spring thm is realized. A bright sun and 
crisp winds can evaporate considerable soil 
moisture 'Within a few days, even in April. 
Therefore, it is important to start watering 
early enough in the season. A good lawn water
ing program can not be scheduled by the calen
dar. A good plan for determining the dryness 
of soil is to cut a small plug 211 or 3" deep 
with a knife or trowel. If the upper inch or 
so reveals any kind of dryness, it is time to 
water. 

4.29 As the soil dries out it should be neces-
sary to replace onJ.y as much water as was 

lost during the interval by evaporations from 
it and transpiration from grass leaves. From 
an average loam soil this loss on a· warm sum
mer day would be SD gallons per ~housand square 
feet. In six days that would be three hundred 
gallons or the equivalent of about 1/211 of 
rain. The length of time needed to replace 
that would depend upon the sprinkler and the 
water pressure. A good type at 20 pounds pres
sure would need to run two or three hours. 

4.30 In the case of a sandy soil the moisture 
lost should be replaced long before it 

amounts to as much as 1/211 of rain. Even 
though such soils absorb water quickly they 
actually hold less moisture and lose it more 
readily. They need to be watered more fre
quently but in smaller quantities. 

4.31 The delivery of a sprinkler over any 
given time may be checked by placing 

coffee.cans or similar receptacles under the 
spray and measuring the depth of wat~ col
lected. To be sure of complete coverage it is 
necessary to overlap the border to the area 
covered by the sprinkler. 

4.32 The belief that grass plants absorb water 
through their blades and stems is errone

ous. Actually grass can make use of moisture 
only by taking it from the soil through the 
root system. Merezy wetting the grass and soil 
surf ace does no good. The water must be put 
into the ground where it becomes available to 
the roots. 

4.33 If water is suitable for human consump
tion or even for laundry purposes it is 

not likezy to hurt grass. It is doubtful if 
enough of s·uch water would ever be put on a 

• 
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turf to cause an appreciable concentration of 
chemicals. The lime in some water may tend to 
al.kalinize soils but never harmfully so. The 
quantity of chlorine and other chemicals used 
for puritying city water will not be harmful 
to grass. 

4.34 Careful tests have shown that cold well 
water, or warm tank water is not detri• 

mental to grass. 

(E) Mowing 

4.35 The principal purpose of mowing a lawn is 
to improve its appearance. Unless prop

erly done, however, this improvement will only 
be temporary. The continued removal of its 
foliage will eventually starve any plant. 
Close mowing has the same strangling effect on 
grass. Yet if mowing is neglected the grass 
becomes tall and spindly in an effort to reach 
the light. It forms a thin, weak covering in
stead of a thick sod. 

4.36 Somewhere between these two extremes lies 
the happy medium where mowing causes the 

least possible injury and gives the desired 
appearance. 

4.37 This medium is attained by cutting 1-1/2" 
to 2" high. At this length the turf will 

not suffer even from frequent cutting and the 
grass tips can be kept uniformly trimmed so 
that the lawn has a decent well groomed appear
ance. Taller grass minimizes the presence of 
weeds by shading the surface soil and so pro
hibiting the germination of many weed seeds. 
It also prevents weeds from overgrowing the de
sirable grass and smothering everything beneath 
them. Obviously, high grass forces weeds into 
an upright position where the mower blades can 
sever their seed heads and much of their foli
age. 

4.38 Aside from appearances, proper cutting 
has a lasting effect on the general 

health of the grass. There is a definite re
lgtion between grass growth above ground and 
that below ground, a longer top growth result
ing in a more extensive root system. Such a 
root system is much to be desired because it is 
capable of reaching more moisture and absorbing 
more food. Taller growth also provides shade 
and so reduces evaporation of soil moisture. 
In periods of drought these factors may mean 
the·difference between saving and losing the 
lawn. In cases of shaded lawns, higher cutting 
is especially important because of the reduced 
volume of sunlight and the competition of tree 
roots. 

SECTION 1!51.scs 

4.39 The first spring cutting should be de-
layed until the grass has had an oppor

tunity to grow. A large portion of the root 
system is regenerated every spring. Conse
quently by allowing more growth before mowing 
the roots have more time to develop. This con
dition influences the grass for the rest of the 
entire season. 

4.40 cutting the grass every few days does no 
harm provided the height of cut is cor

rect. Nevertheless, it is better to adopt a 
mowing schedule regulated by the amount of 
growth made, rather than by the calendar. In
stead of mowing at fixed periods, mow whenever 
the length is one inch taller than when cut 
last. This will be more often during the grow
ing season, and less often during hot dry 
weather. 

4.41 At no time should grass be cut with a 
dull mower which chews off the blades 

instead of shearing them cleanly; the resulting 
bruise gives a brownish cast to the lawn. In 
the fall the last mowing should be done at such 
a time that further growth will talce place be
fore winter. A length of two or three inches 
is desirable and is all the winter protection 
the lawn needs. 

4.42 An exception to the above is applied in 
the case of creeping bent which is com

posed of an unusual type of grass, the nature 
of which is to make an extensive lateral 
growth. Because of this it tolerates and even 
thrives under close clipping. 

4.43 In cutting the crown of a terrace, mow up 
and down the slope. 'l'rying to cut cross

wise will invariably leave the ridge scalped by 
the bed knife. Then it is only a question of 
time until the grass turns brown and is burned 
out. Grass on terraces is o~en exposed to the 
direct rays of the sun. Soil washes easily 
from around the grass crowna, exposing the sur
face roots. Here high cutting is doubly im
portant. Taller grass will re_duce the soil 
washing and the evaporation of moisture. 

4.44 The combined length of clippings removed 
from a single blade of grass during the 

year may add up to a total Of 36 inches. Con
sidering how closely together grass blades 
grow, the immensity of this crop is more ap
parent. To produce such a harvest there is a 
continual flow of food from the soil through 
the grass roots to the blades which are then 
removed in mawing. No soil can long continue 
to yield so bountifully without replacing some 
of the facilities through the use of complete 
grass foods. 
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4,45 Contributing some small part of this re-
placement are the grass clippings left on 

the lawn. They work down to the ground and at 
least partially decay, thus liberating a por
tion of their food, The greatest benefit of 
clippings, however, derives from the protection 
they afford. Acting as a mulch they reduce 
evaporation to the soil surface keeping it 
cooler and more moist. 

4.46 But clippings are detrimental, too, in 
that if wet, they will mass cake, smoth

ering the grass underneath them. If much over 
an inch long they do not readily work down 
through the grass, As they dry out their 
brownish color dulls the lawn. 

4,47 Although proper mowing can not be con
sidered a cure all for straggly turf, 

much can be accomplished by following these 
simple rules: 

(a) Delay the first spring mowing until the 
grass has made some new growth. 

(b) Cut the grass at a minimum height of 
1-1/2" to 2", using a sharp mower. 

( c) Remove the clippings during wet weather 
whenever they are heavy enough to mat, 

(d) Stop mowing early enough in the fsll to 
insure a growth of 2 or 3 inches before 

wint~. 

4.48 New grass should be cut when it reaches 
between 2-1/2 to 4 inches, using a mower 

set at 1-1/2 inches high, Cut up and down the 
lawnJ or, if cut round and round, reVers·e the 
direction each round; in this way the grass 
matted down by the driving wheel will be picked 
up by the cutting blade on the reverse trip, 
Since young grass, particularly when wet, 
bruises and tears up easily, it should be dry 
when cut, using a grass catcher for the first 
few cuttings, 

(F) Adjustment of Mower 

4,49 Place the mower on a flat surface, such 
as a walk or concrete driveway 1 then 

loosen the side brackets at the end of the 
wooden roller. As the roller bracket is ex
tended downward, the roller is lowered and the 
bed knife in front is tilted up, Measure 1-1/2 
to 2 inches from the cut ting edge of this bed 
knife to the floor and tighten the bracket 
bolts. Many mowers can not be set to cut high 
enough so it is necessary to obtain longer 

·roller brackets from the manufacturer or have 
them made at a local machine shop, Another 
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solution is to wrap a 1/2" rope around the 
roller or replace it with one having a larger 
diameter. 

(G) Rolling 

4.50 It is damaging to soil to roll a lawn 
while it is soaking wet and ;just as 

damaging to use a roller so heavy that it ac
tually mashes into the ground, The soil should 
be moderately moist and a roller of water or 
sand ballast type used, so the weight can be 
adjusted to the soil conditions. Some lawns 
newly planted in late fall or during the winter 
have only a short growth of seedlings by roll
ing time in the spring, Even so, if the ground 
is badly heaved it should be rolled. No harm 
is done tc the young tender grass unless the 
soil is so wet and sticky it makes the roller 
pull out the plants. Care should, of course, 
be exercised in making turns with the roller so 
as not to disturb the soil too much. 

4.51 The heavier and wetter the soil, the 
lighter the roller should be, A sandy 

soil can withstand more weight than a clay 
soil. As a general rule a ballast roller 
should be less than one-half full so the weight 
is around 75 to 100 pounds per foot in width, 
If in doubt use a very light roller or none at 
sll, There is a mistaken idea that the func
tion of the rolling is to level out or iron out 
high and low spots in the lawn, A severe roll
ing will puddle and compact the soil so the 
grass roots are suffocated. To correct extreme 
high and low spots, lift the sod and adjust the 
undersoil to the proper grade and then replace 
the sod, Moderately low places may be gradu
ally built up by top dressing them with 1/4" of 
good screened soil at frequent intervals until 
the proper level is reached. 

(H) Lawn Insect and Fungas Diseases 

4.S2 Lawns are subject to insect and fungas 
diseases. These at times become serious 

and prompt action is required to control them. 

4.53 Japanese Beetle grubs during late May and 
June feed on tJle grass roots just below 

the surface of the ground, With the first dry 
weather in June and July, the grass begins to 
die in large patches as if killed by the 
drought, Grass injured by grubs will peel off 
in layers as if cut below the surface by a 
knife, and may be so distinguished from grass 
killed by drought, 

4.54 The beetle grub may be controlled readily 
by arsenate of lead dusted on the lawn at 

the rate of 10 lbs, per 1000 sq. ft, It will 
remain in the soil for three or four years and 
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will also retard the development of some weeds 
and stop the invasion of the 1awn by moles. 

4.55 Chinch bugs are very small, active and 
difficult to see even though the lawn is 

baclJ¥ infested. They are about 1/6 inch long. 
They are red when young becoming black and 
white when mature. They suck the juices out of 
the grass and seem to have a toxic e.f.fect on 
grass 1 killing out large areas which appear to 
have been killed by drought. They can be 
killed by spraying or dusting with rotenone or 
nicotine; or by spreading 1/2 lb. per 1000 sq. 
ft. of 5 per cent chlordane dust mixed with any 
convenient quantity of soil, sandy compost, or 
sand to enable ease of distribution. When 
dusting or spraying, give twotreatments, on 
the same day a few hours apart, as many of the 
bugs are missed by the first. 

4.56 Snow Mold, Dollar Spot and Brown Patch 
are the mos~ common lawn diSeases with 

which to contend. All of these can be con
trolled by one of the mercurial compounds. 
P.M.A.S. - phenyl-mercuric-acetate-soluble is 
effective and is sprayed at the rate of 1-1/4 
fluid ounces of 10 per cent P.M.A,S. to 2-1/2 
gallons of water over an area of 500 sq. ft. 
As many as nine treatments in a season may be 
given when used to prevent disease. 

(I) Lawn Weed Control 

4.57 

deep, 

The best weed control is a good f erti
lizer program, A good IaWii requires 
mellow and well-drained soil. 

4.58 The best way to eliminate weeds is to dig 
them out. Chemicals are necessary· when 

weeds are too numerous or the lawn is large. 

4.59 Manufacturers• instructions in the use of 
any of the selective chemical controls 

must be followed precisely to accomplish weed 
eradication. 

4.6o Broad-leaved weeds such as dandelion, 
. plaiitain, buckhorn, thistle and grojllld 
ivy, are easily destroyed by 21 4-D. A conven
ient formulation of 214-D is Tufor, prepared by 
the U, S. Rubber Company. Add one ounce of 
Tuf'or to four gallons of water and spray onto 
each 800 sq •. ft. Other good preparations con
taining 21 4-D are Weeder 64, Weedone 48, Weed
no-more, and Barweed. 

4.61 Spring, when the weeds are young and ten-
der, is the best period for chemical weed 

killing; early autumn is next best. Spraying 
should be done on a calm day as a light drift
ing spray is very liable to kill near-by shrub
bery or trees. Spraying equipment used for 
2 ,4-D should never be used for shrubbery or tree 
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spraying until the tank, hoses, and spray noz
zle have been thoroughly cleaned with a sal
soda solution. 

4.62 Crabgrass which infests manY lawns, makes 
active growth starting with the hot 

weather in June and continuing throughout the 
summer. Keeping a thick, healthy turf and mow
ing at regular intervals, with the machine set 
to leave the turf long, are the best means of 
keeping it out. Elimination of beetle grubs 
and avoiding turf diseases also helps. Early 
recognition and early weeding are important. 
If these fail, spraying with P.M.A.S. is an 
effective control. Several applications, of 
the same strength and rate as in Paragraph 4.56, 
must be used for it to be effective and the ef
fect is not immediately observed. It is quite 
safe to use, is beneficial as a fungicide, and 
there is an obvious reduction in Crabgrass the 
year after it has been used. 

4.63 Potassiwn cyanate will kill Crabgrass, 
but will not destroy its seeds 1 and must 

be used with caution or it will burn the grass. 
It is particularly efficient in getting rid of 
chicken weed. 

4,64 caution: All insecticides, herbicides 
and fWJgicides mentioned in this section 

are deacll¥ poison as are practically all 
others. Care should, therefore, be used in 
their handling and storing. 

5. TREES AND SHRUBS 

(A) General Classification 

5.01 Trees are generally grouped into two 
classifications: 

(a) Deciduous - those from which the foliage 
falls a~er the· growing season. 

(b) Evergreens - those on which the foliage 
remains verdant throughout the year. 

5.02 Due to the more general use of evergreens 
for central office grounds, the major 

portion of these .instructions has been limited 
to this class of tree, 

{B) Evergreens 

5.03 Evergreens fall into two principal 
groups: 

(a) Conifers - those bearing cones, include 
pines, spruces, yews, firs, hemlocks, and 

arborvitae. 
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(E) Transplanting 

5.17 Any tree with a trunk larger than six 
inches in diameter should be transplanted 

wit,h ball and burlap. Small sizes of the fol
lowing trees should also be transplanted by 
this method: 

Japanese Maple 
Sugar Maple · 
Jlickocy 
Beech 
Walnut 
Tulip Tree 
Birch 
Magnolia 
Dogwood 
Oaks (nearly all) 
Evergreens 

5.18 Most trees and shrubs transplant best in 
the fall season when resting, for the 

following reasons: 

(1) Transpiration or evaporation from leaves 
is negligible. 

(2) Soil is warm and easily worked. 

(3) Plenty of moisture is available but soil 
is not as soggy as in the spring. 

(4) Long season of planting; spring comes 
with a rush; autumn lingers into winter. 

Transplanting can be done after leaves have 
had a hard frost and growth has been checked 
or made dormant. 

(5) Shrubs are established and ready to grow 
when spring arrives. 

{F) Pruning 

5 .19 Pruning is the removal of surplus or un-
desirable growth at the proper time of· 

the year. Chopping back trees and shrubs in
discriminately, regardless of their needs or 
habits or growth, is not the proper procedure 
for pruning. 

5.20 The following are reasons for pruning: 

(1) To remove diseased, dead, broken or 
crossed branches. 

(2) To renew and rejuvenate old plants. 

(3) To shape a plant for some special pur
pose, such as a hedge or sheared speci-
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5.21 Nearly all ornamental shrubs renew their 
top growth by new shoota which develop 

each year from the ground around the older 
stems. Unless some of these shoots are thinned 
out, the plant is likely to be choked, thus 
becoming scraggly, By gradually replacing the 
older stems with new, the plant may be rejuve
nated in a cycle or from 4 to 10 years. The 
natural shape of the plant can he maintained 
during this time by having the older stems form 
the framework as the newer growth fills the 
gaps. 

5. 22 Shrubs which mature quickly, such as most 
of the species Roses, the shrubs Dog

woods 1 Deutzias, Forsythias and Nine Bark, may 
be renewed every 4 to 6 years; vecy slow grow
ing kinds, like Azaleas, Flowering Quince, Sum
mer sweet and Witchhazels may take as long as 
ten years. In between these there are numerous 
popular shrubs Barberries, Cotoneasters, Honey
suckles, Lilacs, Mock Oranges, Privets and 
VibUrnums. 

5. 23 There are several principles of pruning 
which have been developed: 

(1) When heading back twigs cut just above a 
healthy bud pointing in the desired di

rection. (See Fig. 8.) 

{ 2) Heavy top pruning causes more leaves and 
branches. (See Fig. 9.) 

Fig. 7 - Unpruned 

Fig. 8 - Proper :cy Pruned 
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Fig, 9 - Improperly Pruned 

(3) Heavy root pruning during transplanting 
lessens vegetative growth but increases 

production of flowers. 

(4) A pruned plant always tends to resume its 
natural habit, 

(S) The uppermost buds of plant grow first. 

(6) Heading back of yo1lng growth forces de
velopment of side buds. 

5,24 Following are several accepted pruning 
operations illustrated by Fig. 10: 

(1) Make all wounds clean. 

( 2) Make all cuts parallel and close to 
branch that is left. 

(3) Never leave a stub if it is possible to 
avoid it. 

(4) In removillj! large branches, first under-
cut witil saw binds, then cut down from 

top until branch snaps off, Wounds should be 
painted with an antiseptic dressing, partic
ularly those over 211 across. 

(5) Wounds made in spring heal faster than 
those during summer. 

(6) Privet hedges should not be trimmed late 
in the year since the new growth freezes 

in the winter. Hedges becoming bare at the 
base should be cut down to the soil and al
lowed to sprout anew. 

Because stub never 
heols bu1 dies bot\I. 

Fig. 10 - Pruning cuts 
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5.25 A general pruning rule to be observed is 
that shrubs blossoming early, bloom on 

last year• s growth, and should be pruned, if at 
all just after this bloom, If trimmed in the 
fall or spriiig, buds will be destroyed, For
sythias, Spirea Van Houttei and Ll.lacs are ex
amples of early blooming shrubs. 

S.26 Shrubs that blossom late in the summer or 
in the fall, bloom on twig growth of that 

summer and should be trimmed, if at all, in 
late winter or early spring before any growth 
starts. Anthony Waterer Spirea and Althras are 
examples of late blooming shrubs. 

5.27 Another rule to observe is that any late 
summer pruning of shrubs is unsafe, be

cause it induces a new growth of wood that 
rarely becomes hardened enough to withstand 
severe winter. In such cases tips of branches 
and sometimes all the wood that grows after the 
pruning will be winterkilled or weakened. 

S.28 The following comments pertain to pruning 
of some of the more common shrubs: 

Barberq: Except when used as formal 
hedge, o not prune at all unless there is 
dead wood. 

Butterfly Bush: Dies back nearly to ground 
in winter. In the spring, cut all branches 
back to live wood. 

Cranbe_rry High Bush: Should be pruned 
very little as priiiling destroys either 
flowers or berries, or both. 

Forsythia: Trim as desired directly after 
blooming. 

Honeysuckle, Tartarian: Prune sparingly 
and as desired. Both blossoms and berries 
should be preserved. 

Hydrangea P. G. : The tree form should be 
pruned sparingly and the msin branch, or 
trunk, not at all, to permit its develoP
ment into a larger tree form. Pruning 
should be done in March before any growth 
starts. 

Ll.lac: Do what little pruning is necessary 
just after blooming • 

Privet: It should be sheared in the 
sprwg, again in June or July and again 
later as desired. When used as a hedge and 
allowed to grow to a height of around three 
feet, it should be sheared only enough to 
keep it symmetrical and regular. It may 
then be squared at the top or sheared to a 
conical form. 
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Northwestern Bell Tel. Co. 
Interdepartmental Practices 

Commercial Administrative Practice 
Part II, Section 24 

Section H51. 698 
Issue C 

General Traffic Instruction 109 
Section 1 

Interdepartmental Practice 912 
Section 1 

BUILDING ADMITTANCE AND SERVICE PROTECTION 
PRACTICES WHERE WATCHMEN ARE NOT PROVIDED 

1. GENERAL 

1,01 This section is issued to provide 
instructions relative to building admit
tance and protection of property where 
watchmen are not provided. 

1,02 Each employee shall be encouraged 
to cooperate in the administration of the 
procedures placed in effect and to be 
constantly alert to conditions which 
might impair telephone service. 

l,OJ Non-employees are admitted to re
stricted quarters only when accompanied 
by a telephone employee except that at 
exchanges designated by the General Plant 
Manager, certain non-employees may be 
furnished admittance permit badges. 

1,04 Each individual admitted to re
stricted quarters shall be known to be 
an employee, shall be accompanied by a 
known employee or shall wear a building 
admittance badge clearly visible to 
others. Each employee shall be encouraged 
to question anyone found in restricted 
quarters who is not clearly identified 
as indicated and to require proof of 
authorized admittance or departure from 
the building. Each such case shall be 
referred to the supervisor in charge of 
the building. 

2. OPEN HOUSK ACTIVITIES 

2,01 Open house activities,central of- I 
fice visits and family nights provide a 

most effective means of developing public 
understanding. These activities may be 
carried on in all exchanges except those 
or portions of those central offices 
which are designated "closed" to the 
public by the Vice President and General 
Manager. 

2,02. Plans for admitting visitors to fl 
quarters which are defined as restricted 
in paragraph J.01, but not specifically 
11 closed" to the public by the Vice Presi
dent and General Manager, shall be ap
proved by the District Heads to ensure 
that proper steps are taken to protect 
telephone buildings and equipment. 

J. MSTRICTED q,UARTERS 

J,01 Restricted quarters are defined 
as: 

a, Equipment rooms ~ll rooms contain
ing telephone, telegraph, teletype
writer, program and power equipment). 

NOTE: Where the space housing the 
central office equipment and business 
office space used by the public is 
located in a common room, the latter 
space is not considered as being 
"restricted quarters", 

b, Cable vaults. 

c, Rooms containing building equipment 
items such as heating and ventilating 
plants, pumps, and elevator equipment, 
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4. IDENTIFICATION CARDS 

4. 01 Identification cards are furnished 
to employees req_uiring them for admission 
to telephone buildings and where req_uired 
for admission to certain customers 1 prem
ises. Current identification cards are 
printed on blue safety paper and sealed 
in a transparent cover. Any others pre
sented for admission to telephone build
ings shall be taken up by the supervisor 
and returned through lines of organiza
tion to the Area Department Head. 

5. BUILDING ADMITTANCE BADGES 

5.01 At exchanges designated by the 
General Plant Manager, outside workmen 
such as contractors' employees,plumbers, 
and electricians who are required to work 
for long periods (1 hour or more) may be 
furnished building admittance ·oadges 
which shall be worn in a clearly visible 
location by the non-employee while in 
the building. Non-employees wearing ad
mittance badges need not be accompanied 
by an employee. 

5,02 Before furnishing a non-employee 
a building admittance badge, the super
visor in charge of the building shall 
satisfy himself of the non-employee's 
need for admittance,have the non-employ
ee sign Form 3108, Record of Admittance 
Permits, and indicate the reason for ad
mittance. The supervisor shall then post 
the badge number and the "time in". When 
leaving the building, the badge shall be 
returned to the supervisor and the "time 
out" posted. 

5,03 All building admittance badges 
shall be fully accounted for at all times. 
Should a badge be removed from the prem
ises, steps shall be taken immediately 
to recover it, If a badge is not recov
ered within 24 hours, complete informa
tion shall be passed along lines of or
ganization to the Plant Operations Super
visor so that the badge may be voided 
throughout the Company. If the badge is 
subsequently recovered, the Plant Opera
tions Supervisor shall be notified, 

6, . BUILDING ADMITTANCE 

6.0l Employees of this Company, the 
Western Electric Company and Long Lines 

Page 2 
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Department may be admitted upon recogni
tion or positive identification. 

6.02 Deliveries of merchandise and sup
plies shall generally be accepted at the 
entrance but if the assistance of the 
delivery men is required, they shall be 
accompanied by an employee while in the 
building, 

6.0J Except where the use of the build
ing admittance badges is authorized, 
non-employees who have occasion to enter 
restricted quarters in connection with 
services performed for the Telephone 
Company shall be accompanied by an em
ployee while in such quarters. 

6,04 Non-employees (except those per
forming services for the Company, appli
cants for employment and others known 
personally by the employee) seeking ad
mission to restricted Quarters shall be 
required to furnish identification and 
reason for the visit. No admission shall 
be granted ·until all facts have been 
submitted to the District Office and ap
proval obtained. 

NOTE: Applicants for employment shall 
be admitted to restricted quarters on:cy
when accompanied by the employing 
supervisor. 

7, PRECAUTIONS 

7.01 All doors, except as indicated in 
paragraph 7.03, through which entrance 
can be gained to buildings housing tele
phone equipment shall be locked at all 
times. This includes interior doors 
connecting rooms regularly open to the 
public and restricted quarters. . 

7,02 Where agreed upon by the Depart
ment Heads involved, outside doors used 
for employee entrance shall be equipped 
with electrically operated locks. The 
locks shall be controlled by a key in 
the central office manually operated on 
signal from a buzzer button on the out
side door casing, 

7.03 Doors serving as entrances to 
rooms regularly open to the public shall 
be kept locked during other than normal 
business hours. 

I 

' 

• 

TCI Library  www.telephonecollectors.info TCI Library  www.telephonecollectors.info 



I 

' 

• 

Northwestern Bell Tel. Co. 

7.04 All windows at basement and first 
floor levels shall be kept closed and 
latched except when it is necessary that 
they be opened for ventilation. 

7.05 The supervisor in charge of the 
building, or delegated employee shall 
check for the proper locking of all en
trances and closure of windows at the 
close of the business day, when the last 
employee leaves the building and at such 
other times as seem desirable. 

7. 06 The 
promptly 
occurrence 
nature. 

District Office shall be 
informed of any condition or 

of an unusual or suspicious 

8. USE OF ADMITTANCE BUZZERS 

8.01 Buzzer codes shall be established 
by the Chief Operator. They shall be 
changed at frequent intervals - three to 
four months, as a general rule. :Eln
ployees shall be cautioned not to di
vulge the codes to others, and not to 
press the button in such a way as to 
make the code obvious to non-employees. 

8.02 An employee who does not possess 
the code but requires admittance, may go 
to a nearby telephone and make arrange
ments with the employee in charge for 
admittance. If the employee cannot con
veniently make arrangement by telephone 
and instead pushes the buzzer for at
tention, the employee's presence shall 

Coml. Adm. Prac. Pt. II, Sec. 24 
Sec. H51. 698 
Issue C 
G.T.I. 109, Sec.l 
Interdept. Prac. 912, Sec. l 

be verified at the door. 
shall the Chief Operator 
lock on a ring other than the 

In no case 
release the 
established 

code without verification. After all 
employees who are normally on duty for 
the night are in, the lock shall not be 
released even on the established code 
without verification. 

8.0J .Einployees leaving or entering the 
building shall make sure the door is 
closed and locked. They shall be cau
tioned on both entering and leaving to 
make sure that no loiterers are waiting 
for an opportunity to enter when the 
door is unlocked for an employee. 

8.04 In offices where electric locks 
are not provided, the same principles as 
to protection of property and of the em
ployees shall be observed, that is, the 
employee in charge shall always make sure 
that a request for admittance is proper 
and necessary before the door is opened. 

9. SPECIAL ARRANGEMENTS 

9.01 In multi-office exchanges where 
only one Plant man is on duty, arrange
ments may be made, as directed by the 
District Plant Superintendent, for such 
employees to make periodic reports by 
telephone to a designated location. 

9.02 Other special arrangements shall 
be carried out in accordance with local 
instructions or as directed by the Plant 
Superintendent • 
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BELL SYSTEl~ PRACTICES 
Buildings 

• 
SECT ION H51. 905 

Issue A, Oct., 1943 
N;w.B.Ta..co. 

CONSERVATION· OF·, FUEL 

lo GENERAL-· 

1.01 This section discusses the gen
eral aspects of fuel conserva

tion Car efficient operation. 

'l.02. Jtef'e:rence shall be:cmade. to ap
.propriate· Bell System Practices, 

•manufacturers' instructions ' or the 
· .. assistance . :of experi11no.ed personnel 

shall be obtained if difficulties are 
encountered in the operation of heat
i:ng and ventilating sys.tems. 

1.03. Recommendations shall be pre-
pared to cover any contemplated 

additions or chani;es to buildings and 
hee..ti?rg · equipment and these forwarded 
through . the lines of organization to 
the General Plant !tanager. No work 
·shall. be done until required approvals 
have been obtained. 

2. ROO:C! CONDIT ION$ 

, 2, 01. Reduce temperatures .. to the mini-
= generally accepted as desir

able for health and comfort It is 
estimated by· · .sume authorities. :that 
each degree drop in average tempera
ture above .70° F. saves about 3% in 
fuel. 

2,02 Avoid variations in temperature 
' '· in different rooms, ·e.g. operat
ing room, locker room and rest room in 

·so far as practical. .li>.intenance of 
the same temperature level throughout 
.quarters occupied by .• a particular 

<force• is conducive to greruter comfort. 

. 2<03 .. Prc.0per air conditions are con-
s ide,red to be more. dependent on 

slQw air movement sufficient to dispel 
dead air poojcets than upon the. number 
of changes o( air and can be e.ffected 
with less expenditure of fu.el, 

2. 04 Open windows onl;y the -minimum 
necessary ·J:or satisfactory ven

tilation, When roam .temperatures ii.re 

excessive, it ·i's .preferllble to turn 
off one or more radiators. 

2.05 Tutn off' radiators in: roolll,s. dur
ing unoccupied periods with due 

·vegard to a.v.oiding freazini!; ··tempera
tures. 

2, 06 Pull down shades or venetian 
blinds at night· to reduce heat 

losses through windows. 

2.07 Solicit employee cooperation.in 
effecting fuel conservation by 

the means. enumerated above .. and to en
sure their comfort encourag;e employees 
to wear warm clothing, 

3. HOT WATER 

3, 01 Haintain temperature uf hot .wat-
er in storage tanks w!wn used 

for toilet purposes and housekeeping 
requirements at not more thah 130 de
grees F, 

3. 02 Hhen hot water teinperat1ires are 
reduced, it is necessary to· no

tify the employees. of the .fact by ap
propriately placed posters in wash 
rooms, or otherwise,· so that water 
will not be allowed •to run in order to 
get expeot&d higher temperatures, Re
.quest employees to use •hdt water ·spar
ingl~l • 

4, BOILER OPERATION 

4,01 Keep internal heating surTaces 
of the boiler clean to assure 

maximum heat absorption. Soot aru:!' fly 
ash" on· boiler heatihg surfaces may 
wa11te as much as- '5% of· the fuel burned. 

4, 02 Inspect oi·l burnilrs and combus-
tion chambers frequently to make 

certain that the' ·burners are in• good 
operating condition and that the com
bustion· chamber -walls'•a're- not ore.oked, 
disintegrating or oC'Vared with fioot, 
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4. 03 Adhere strictly to proper"prao-
tices for firing, cleaning and 

banking coal fires. {Covered by other 
sections· of 'tile "H" ileriell" of Bell 
System Practices). 

4. 04 'Ble>W ll:own and flush boiler to 
<:'lean interior surfaces and to 

remo\Te sludge as provided for in Divi
sion 18 of Section H51,303, 

· 4,05 Check the boiler 
lnlre that it is 

is no infiltration 
combustion chamber, 

setting to en
tight and there 

of air into. the 

4,06 Normally, ·buildings equipped 
with low pressure boilers can be 

eatisi'actorily heated with one pound 
or less of steam pressure even in sev
ere weather. Avoid steam pressure in 
excess of actual heating requirements, 
Vacuum heating systems should be oper
ated with ·as · high a vacuum in the re
turn lines as practical, 

NOTE: In Iowa refer to Sec" H5l. 390, 

5, HEATING SYSTEMS 

5, 01 ·.Radiators should. be cleaned be
tween and under s"ctions to en-

sure maximum air circulation. \Vhere 
blackout curtains or drape.ries are 
used on window8 .over radiators 'inspect 
to, sell that the heat from the radiators 
is ·not pocketed by the curtains or 
draperies, 

5,02 Check condition of ini;µlation on 
steam lines, hot water tanks, 

5.03 Inspect the heating system. as a 
whole to see that there are no 

leaks and that traps, radiator shut
off valves, air vent valves, etc., are 
operating properly, 

5, 04 The air ·valve in hot water radi
ators should be open~d periodic

ally to assure hot-water circulation 
to full cap~ity of th.e radiator, 
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5.05· Hammering or erratic circulation 
in steam distribution and return 

lines can be corrected by a competent 
heating contractor with adv.antag~l'l i.n 
fuel saving, 

5,06 If it is evident that the therm-
ostats are out of a.djustl!lent 

they shall be checked and readjusted 
. by a competent service mechan·tc. !!PW
. ever, in small exchanges w1'.ere only 
one.· thermostat. is involved and it can 
not be readily adjusted, it should be 
replaced. 

5. 07 Room thermostats · should· be pro
tected from drafts and reloca• 

·tion or shielding may be justif1ed in 
some instances. 

5,08· There may be case.s :where it 
would be tlesir.able to modify a 

thermbsta:t to prevent unauthorized 
· persons fr om changing the s.etting, 

6. VENTILATING SYSTEMS 

6,01 Inspect ventilatin~ equipment.as 
to cleanliness of .air f·ilters 

and operation of the dampers• 

6,02 Adjust ventilating eq.uipment to 
hold to a minimum the percentage 

of outside air taken in. ,, 

7. IHSTJLAT TOH 

7,Ql, Ravie;v the. advisability of in
stalling weather-.strippini;· on 

windows where air leakage is excesafve, 

7,02 Review the advisability of in-
stalling ·storm .sash on the: w:in

dows of small buildings particularly 
on the .prevailing wind side· and where 
air leakage is exces·s ive. Due regard 
should be given to ·the availability of 
space for su.1J1.11er storace and to the 
problflirls of hanging, removal and 
cleaning, 

8, !4ISCE;LLANEOUS 

6,0l Reduce tho clea:ning of windows 
to a J1linimum during, the winter 

months, 

,, 
• • 

' 
• 
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Northwestern Bell Tel, Co. 
Buildings 
Operation and Maintenance 

Section H51. 909 
Issue B 

DISPOSAL OF DISCARDED FLUORESCENT LAMPS 

l, GENERAL 

l, 01 
methods 
rescent 

This section 
for disposal 
lamps. 

covers approved 
of discarded fluo-

l,02 Since the coating on the inside 
of fluorescent lamps usually contains 
materials which are poisonous when taken 
into the human system, care shall be ex
ercised to avoid breakage, (except as 
outlined below) being cut or scratched 
by broken particles, or breathing dust 
particles resulting from breakage. 

1,0) Discarded lamps shall be disposed 
of as outlined in Division 2. 

2, DISPOSAL OF USED L.llM.PS 

2,01 Discarded fluorescent lamps shall 
be disposed of as follows! 

a. Place discarded lamps in cartons 
in which received. Wrap the carton 
in several thicknesses of newspaper 
or wrapping paper, tie securely with 
cord, take out of doors and break into 
a waste container, care being exercised 
to avoid tearing or breaking the wrap
ping. During the breaking operation, 
the employee shall wear protective 
goggles and gloves and avoid breathing 
dust or vapor from the broken lamp. 

NOTE: The foregoing precautions 
shall, of course, be observed in the 
event lamps in service are accident
ally broken. 
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BELL SYSTEM PRACTICES 
Central Office Maintenance 
Operating Methods 
Buildings 
Operation and Maintenance 

SECTION Jllll91il 17 
SECTION H51.918 

Issue 1, August, 1959 
AT&TCo Standard 

KS-16153 DEHYDRATOR 

AND 

ASSOCIATED WAVEGUIDE ALARMS 

1. GENERAL 

1.01 This section covers the operation of the 
KS-16153 dehydrator and associated wave

guide alarms for use in the TD-2/TH radio sys
tems utilizing a maximum of four horn reflector 
antennas. 

KS-16153 Dehydrator 

1.02 The dehydrator is used to furnish a source 
of dry air for pressurizing the antenna 

and waveguide runs. The unit is designed to de
liver dry air continuously at flow rates not 
greater than 100 cubic feet per hour at a deliv
ered pressure of between 0.2 and 0.3 pounds per 
square inch. In operation, ambient air is drawn 
in through a filter arrangement to a centrifugal 
blower and passed through one of two drying 
towers, each of which contains approximately 
25 pounds of a drying agent, where the moisture 
vapor in the air is removed. After drying, the 
air is delivered to a common outlet where it is 
distributed through the necessary piping and 
manifolds to the waveguide and antenna system. 

1.03 The dehydrator operates on a humidity 
controlled drying cycle. Air to be dried is 

passed through one drying tower until the rela
tive humidity reaches approximately 4 per cent 
at 70°F at which time the air to be dried is auto
matically routed through the second tower and 
the first tower is then reactivated. Reactivation 
consists of heating the drying agent for 4 hours 
by internal nichrome heating coils which are em
bedded in the drying agent. Proper reactivation 
temperatures are maintained in the bed through 
the use of internal thermostats in series with 
the heating coils. During the 4-hour heating pe
riod, a small flow of ambient air purges the 
moisture released by the drying agent from the 

system. Control of air flow through the reacti
vating tower is achieved through a solenoid valve 
which divercs the required purge flow. 

1.04 Alarm facilities are provided which oper-
ate on either low pressure or high humid

ity. These alarms are connected in parallel and 
appear on a terminal strip as the alarm pair. A 
low-pressure switch is connected to the delivered 
air stream and will operate the alarm when the 
delivered air pressure falls below approximately 
1.4 inches of water. A humidity sensing element, 
which is mounted in the air outlet, will cause 
the alarm to operate when the relative humidity 
in the air exceeds approximately 4 per cent rela
tive humidity. 

1.05 A measurement of pressure at the wave-
guide pressure manifold will indicate 

whether low pressure or high humidity has de
veloped in the dehydrator. If the pressure on the 
gauge is greater than 1.4 inches of water, the 
trouble may be due to high humidity. If the 
pressure on the gauge is less than 1.4 inches of 
water, the trouble is probably due to low pres
sure. 

1.06 The instructions for the KS-16153 dehy
drator are based on drawing SD-59742-01. 

For detailed description of the operation, see the 
corresponding circuit description. 

Waveguide Alarms 

1.07 An individual pressure switch is connected 
by a length of copper tubing to each an

tenna system at the waveguide pressure window. 
The switches are electrically connected in paral
lel to the station alarm circuit and will register 
an alarm in the event that antenna pressure 
drops below 1.4 inches of water. 

@ American Telephone and Telegraph Company, 1959 
Printed in U. S. A. PaS!.!_ 
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1.08 The instructions for the waveguide alarms 
are based on drawing SD-59812-01. For 

detailed description of the operation, see the 
corresponding circuit description. 

General 

1.09 For more detailed information on the op-
eration and maintenance of the apparatus, 

refer to the following sections. All apparatus 
should be adjusted in accordance with these sec
tions and with the circuit requirements table or 
circuit ·description associated with the circuit 
drawing. 

A401.921 
H

5
1.348 - KS-16153 Dehydrator 

A501.921 
H

5
1.347 - KS-16153 Dehydrator 

2. List af Tools, Gauges, and Test Apparatus 

CODE OR 
SPEC NO. 

TOOLS 

R-2652 

GAUGES 

KS-14510, Ll 

TEST APPARATUS 

3. OPERATION 

DESCRIPTION 

9-inch Adjustable Wrench (for 
new design sensing element) or 

Spanner Wrench, American In
strument Co., Catalog 
No. 4-4896A 

B Pressure Hose 

3-inch Cabinet Screwdriver 

Volt-ohm Milliammeter 

Gauge, U. S. Gauge Company, 
No. 633S, 0-15 inches of water, 
1/4-inch N. P. T. 

Set Plug, American Instrument 
Co., No. 15-6220 

Preparation for Starling Dehydrator 

3.01 Caution: Before starting, check that the 
dust cap on the reactivation air outlet is 

removed. This outlet is located on the back of 

Page 2 

the bottom 4-way valve. Do not remove any re
striction plate found in this outlet. 

3.02 Operate the START-STOP switch to ON. 
The blower motor should operate. 

3.03 Absence of an alarm indicates that the 
dehydrator is operating properly and that 

the pressure in the system is satisfactory. 

3.04 The manifold pressure gauge should read 
at least 5 inches of water. 

Timer 

3.05 The timer is set to terminate the heating 
period in approximately 4 hours, at which 

time the heater is shut off and the solenoid valve 
in the reactivation exhaust is closed. The tower 
is cooled for the balance of the cycle until re
versal again occurs. The adsorption, reactivation, 
and cooling cycle will be continued until the 
starter switch is moved to the OFF position. 

Waveguide and Antenna Alarm System 

3.06 The pressure switch in each antenna 
system should close its contacts and cause 

an alarm when the pressure within the system 
drops to approximately 1.4 inches of water. 

4. ROUTINE CHECK 

Dehydrator 

4.01 Caution: Where a reset of the 5-hour timer 
is specified in the following routine checks, 

do not attempt to reset the 5-hour timer during 
a timing period, otherwise damage to the timer 
will result. At the conclusion of the test reset 
the timer to 4 hours. Failure to reset the timer 
will disable the dehydrator. 

4.02 Routine Intervals: The following are sug
gested maintenance intervals for making 

routine checks. These intervals may be changed 
depending on local conditions. 

t 
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INTERVAL PARAGRAPH 

Pressure Switch 
Sensing Element 
Humistat 

3 Months 
3 Months 
3 Months 

Tower Heater As Required 
Waveguide and Antenna 
Alarm Pressure Switch 3 Months 

4.03 
4.04 
4.05 
4.06 

4.07 

4.03 Pressure Switch: To check the operation 
of the pressure switch make sure that both 

towers are cold, then turn the timer (black 
hand) to 0 to prevent the 4-hour heating cycle 
from starting. Operate the starter switch to 
OFF. The alarm should sound within a few min
utes. Operate the switch to ON. The alarm should 
stop after a short interval. 

Caution: Reset the 5-hour timer (black 
hand) for 4-hour operation. 

4.04 Humidity Sensing Element: Remove the 
cover of the Humistat using the 3-inch 

cabinet screwdriver. Disconnect the lead to the 
sequence relay from terminal 1 on the Humistat 
using the screwdriver. With the KS-14510, Ll 
voltmeter set to read 300 volts ac, connect it to 
terminals 1 and Ll on the Humistat. Remove the 
nut from tne hexagonal fitting using the span
ner wrench or the adjustable wrench as required. 
Then slowly remove the sensing element from 
the fitting. Breathe on the sensing element. This 
should cause the Humistat to operate as indi
cated by the iaeter reading of 115 volts ac. If 
the Humistat does not operate, make sure that 
the plug on the cable from the sensing element 
is firmly plugged into the receptacle in the 
Humistat case and examine the cable for a bro
ken conductor. If the Humistat still does not 
operate, adjust the setting as covered in 4.05. 
Remount the sensing element, but do not con
nect the lead from the sequence relay to ter
minal 1 on the Humistat until the meter reads 
zero. Disconnect the meter. 

Caution: Do not use an ohmmeter to meas
ure the resistance of the sensing element or 
in any manner apply a de voltage to the 
sensing element as this will damage it. 

4.05 Humistat: To check the operation of the 
Humistat, remove the cover using the 

3-inch cabinet screwdriver. Disconnect the lead 
to the sequence relay from terminal 1 on the 

SECTION A301.917 
SECTION H51.918 

Humistat using the screwdriver. With the 
KS-14510, Ll voltmeter set to read 300 volts ac, 
connect it to terminals 1 and Ll on the Humi
stat. Insert the set plug furnished with the 
Humistat in the jack of the Humistat case. This 
should cause the Humistat to operate as indi
cated by the meter reading of 115 volts ac. If 
the Humistat does not operate, turn the slotted 
potentiometer shaft clockwi&e with the screw
driver until the relay in the Humistat operates 
as indicated by the meter reading of 115 volts ac. 
Note the position of the potentiometer shaft. 
Then turn the shaft counterclockwise until the 
meter reads 115 volts ac. Again note the position 
of the potentiometer shaft. Finally, turn the 
shaft clockwise to a point midway between the 
two positions described above. 

Caution: When the setting is complete, re
move the set plug from the jack but do not 
connect the lead from the sequence relay to 
terminal 1 on the Humistat until the meter 
reads zero. 

Disconnect the meter. Replace the cover. 

4.06 Operation of the Tower Heater Circuit: 
To check the operation of the heater cir

cuit, proceed as follows. The check should be 
made when both towers are at approximately 
room temperature to avoid circulation of hot 
moist air in the antenna system. Set the 5-hour 
timer (black hand) to 30 minutes before remov
ing the sensing element. Remove the ring nut 
from the hexagonal fitting using the spanner 
wrench or the adjustable wrench as required. 
The•, slowly remove the sensing element from 
the fitting. If the removal of the sensing ele
ment into ambient room humidity does not cause 
the towers to shift, breathe on it. This should 
cause the towers to shift, and start the 5-hour 
timer through a 30-minute time cycle. Insert 
the sensing element into the fitting. Allow 
30 minutes to elapse and check by feeling the 
towers to make sure that one of the towers is 
heating. Completion of the 30-minute heating 
period as set by the timer is indicated by obser
vation of the heater contactors. Observe that the 
spring coils of the contactor associated with the 
reactivating tower are in the down position dur
ing the 30-minute heating period. At the end of 
this period the spring coils will be in the up posi
tion. Again set the 5-hour timer (black hand) 
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for 30-minute operation. Remove the sensing ele
ment and blow on it as covered above. This 
should cause the towers to shift. Insert the ele
ment into the fitting. Again allow 30 minutes to 
elapse and check the second tower for heating 
as covered above. The switch of the towers the 
second time should restore the original tower to 
the antenna system. 

Caution: Reset the 5-hour timer for 4-hour 
operation. 

Waveguide and Antenna Alarm Pressure Switch 

4.07 To check the operation of the individual 
waveguide pressure switch, r&move the 

valve cap from the pressure testing valve at the 
pressure switch. Attach the No. 633S gauge 
equipped with the snap-on chuck to its testing 
valve. Stop the air flow into the pressure window 
(single air supply to a single antenna) or pres
sure windows (dual air supplies for waveguides 
connected to a common antenna) by disconnect
ing the tubing at the pressure' window or win
dows. Record the pressure reading on the gauge 
at the time the alarm sounds. The reading should 
be approximately 1.4 inches of water. If the 
alarm does not sound or if it sounds at a pres
sure other than above, proceed as covered in 5.07. 
Repeat the test on each pressure switch. 

5. CORRECTING TROUBLE 

Dehydrator Alarm Operating 

5.01 Check the manifold pressure using the 
No. 633S pressure gauge. If low pressure 

exists, proceed as covered in 5.04. If not, remove 
connection 71 from the terminal strip inside the 
pressure switch. If the alarm stops, the trouble 
is in the pressure switch. Replace the switch. If 
removing the connection from the terminal strip 
does not cause the alarm to stop, the trouble is 
in the sensing element, in the Humistat, or the 
humidity is too high. Disconnect the sensing ele
ment cable from the Humistat. If the alarm con
tinues with the sensing element cable discon
nected, the trouble is in the Humistat. Remove 
the cover from the Humistat using the 3-inch 
cabinet screwdriver. Disconnect the lead to the 
sequence relay from terminal 1 on the H umistat 
using the screwdriver. With the KS-14510, Ll 
voltmeter set to read 300 volts ac, connect it to 
terminals 1 and Ll on the Humistat. Insert the 
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set plug furnished with the Humistat into the 
jack inside the Humistat case. Turn the adjacent 
slotted potentiometer shaft clockwise with the 
screwdriver until the relay in the Humistat op
erates as indicated by the meter reading of 
115 volts ac. Note the position of the potentio
meter shaft. Then turn the potentiometer shaft 
slightly counterclockwise until the meter reads 
115 volts ac. Again note the position of the 
potentiometer shaft. Finally, turn the shaft 
clockwise to a point midway between the two 
positions of the potentiometer shaft described 
above. 

€aution: When the setting is completed, re
move the set plug from the jack but do not 
connect the lead from the sequence relay to 
terminal I on the Humistat until the meter 
reads zero. 

Disconnect the meter. If this does not clear 
the trouble, change the tube and recheck the 
potentiometer as covered above. If trouble still 
exists, check the Humistat for defective com
ponents, or replace the unit. If the alarm stops 
when the sensing element is disconnected, the 
cause is either high humidity or a defective 
sensing element. Turn the 5-hour timer (black 
hand) to zero. Install a new sensing element and 
reconnect, towers will shift. Wait a few min
utes; if alarm clears, the cause was due to a 
defective sensing element. 

Caution: Reset the 5-hour timer for 4-hour 
operation. 

If the alarm continues with a new element in
stalled, check the humidity in the dehydrator as 
covered in 5.02. 

5.02 Determine which tower is delivering air 
to the waveguide system by observing the 

arrows, if present, on the 4-way valve at the 
bottom of the dehydrator. The arrow pointing 
toward the front indicates the tower supplying 
air; the arrow to the rear indicates the tower 
in which reactivation is taking place. For those 
4-way valves not equipped with arrows, the 
tower which is delivering air to the waveguide 
system can be determined by observing the posi
tion of the limit switch arm on the 4-way valve 
drive shaft. Tower No. 2 is supplying air to the 
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system if the limit switch arm is in contact with 
the rear limit switch. Tower No. 1 is supplying 
air to the system if the limit switch arm is in 
contact with the front limit switch. Shift the air 
supply to the other tower as covered in 4.06. 
Allow up to 30 minutes for the sensing element 
to clear. If the alarm stops, the released tower 
is high in humidity, in which case proceed as 
follows. 

5.03 Determine if the heater in the released 
tower is operating and observe if the 

spring coils on the heater contactor are down. 
If so, allow up to 30 minutes for the heater to 
rise in temperature. Check for operation by 
feeling the outside of the tower and also check 
that the air is being purged as covered in 5.05. 
Failure of the tower to heat or the heater con
tactor to operate indicates circuit trouble. 

(a) If the heater contactor operates but the 
tower does not heat, the cause may be due 

to an open heater or to blown associated 6-
ampere fuses on the fuse block. If the fuse 
is blown, replace it. If the fuse is satisfactory, 
check the resistance of the heater which is 
approximately 63 ohms. To check the resist
ance, disconnect the commercial power at the 
service panel. Connect a vol tohmmeter across 
terminals 12 and 26 on the heater contactor 
for the resistance of the heater in tower No. 1, 
and across terminals 14 and 28 on the heater 
contactor for the resistance of the heater in 
tower No. 2. 

(b) If the heater contactor does not operate, 
see if the associated 6-ampere fuse on the 

fuse block is blown or if an open circuit exists 
through the thermostat limit switch, or timer. 

( c) Failure of the tower to shift may be 
caused by the valve drive motor, valve 

drive motor starter, limit switch, sequence 
relay, sensing element, Humistat, or associated 
fuses. 

(d) Push the right overload reset button on 
the front of the control panel. If this 

clears the fault, the trouble was due to an 
overload condition. Possible cause for an 
overload condition might be binding in the 
motor, gear train, or 4-way valve. 

SECTION A301.917 
SECTION H51.918 

(e) If restoration of the overload switch does 
not clear the trouble, check whether the 

associated fuses on the fuse block are blown 
or if the trouble is in the START-STOP 
switch or the circuit through the timer or 
limit switch. 

5.04 Checking Low Dehydrator Pressure: To 
determine the cause of low pressure, check 

the blower. If the blower is not operating, push 
the left overload reset button on the front of 
the control panel. If the motor starts and the 
pressure returns, the trouble was due to an 
overload condition. The cause of an overload 
condition could be binding of the motor or the 
blower impellers. If the motor does not start 
after resetting the overload reset button, check 
whether the associated fuses on the control 
panel are blown or whether the blower motor 
starter is faulty. 

5.05 Checking Tower Purge: To determine if 
the tower is purging during the heating 

cycle, check by feel to determine whether air 
is being expelled at the reactivation air outlet 
at the rear of the lower 4-way valve. Failure of 
the tower to purge may be due to a faulty 
solenoid valve or the circuit through the timer. 
The electrical circuit (to the solenoid valve) 
should be closed during the 4-hour heating cycle 
for either tower. 

Checking the Humistat 

5.06 If the Humistat does not operate, check 
the adjustment of the potentiometer as 

covered in 4.05, change the tube, and readjust 
the potentiometer. If trouble still exists, check 
the Humistat for defective components. 

Checking Waveguide and Antenna Pressure Switch 

5.07 If the alarm does not sound, as covered in 
4.07, loosen the two screws which secure 

the cover of the pressure switch in place and 
remove the cover. Turn the large knurled ad
justing screw until the contacts just close on 
1.4 inches of pressure. If the contacts are open 
when the pressure is 1.4 inches, the adjusting 
screw should be turned clockwise until the "just 
close" point is reached on decreasing pressure. 
If the contacts are closed with a pressure of 
1.4 inches, turn the adjusting screw counter
clockwise until the "just open" point is reached. 
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BELL SYSTEM PRACTICES 
Buildings 
Operation and Maintenance 

SECTION 1153.104 
.Issue l, October, 1944 · 

AT&TCo Standard 

PAINTING - INTERIOR 

SWITCHING EQUIPMENT PROTECTION 

1. GENERAL 

1. 01 This section- covers procedures intended 
to prevent possible unfavorable equipment 

reactions resultin~ from building painting op
eration in switch rooms of central offices. 

2. PROCEDURES 

2.01 It is assumed that the usual procedures 
for maintaining painted surfaces, as 

covered in· Section fi5l.117, of Bell System 
Practices entitled "Washing Painted Walls" will 
be followed to obtain the maximum interval be
tween painting operations. 

2.02 Equipment, furniture and floors in the 
vicinity of actual painting operations 

are protected against paint- spattering by com
pletely covering with drop cloths of such lint
free material as described in Specification 
KS-8031 and treated so as to be flame-proof in 
accordance with Section 1!40,201 of Bell System 
Practices. The cloths may be suspended from 
the superstructure or cable racks keeping the 
maximum possible separation between the cloths 
and the equipment. Cloths shollld not be at
tached to or allowed to rest upon equipment on 
the frames. 

2.0~ The following; suggestions are intended 
to prevent possible equipment reactions 

caused by the d~posi t on relay or switch con
tacts of gummy residue from paint thinner f'umes:-

{a} Paints Containing mineral spirits and 
thinned with mineral spirits are used 

in place of those containing or thinned 
with turpentine. 

( b) In order to minmi ze the amount of 
thinner fumes released during a given 

period, large scale applications of paint 
are avoided wherever practicable. It is 

suggested that but one painter be permit
ted to apply paint in very small equipment 
rooms such as those in community dial of
fices; for switch rooms of moderate si&e 
up to eight bays, - two painters; and for 
larger rooms, one additional painter for 
each unit of six bays. The .application 
of paint is usually limited to.eight hours 
in every twenty-four. These procedures 
would,' of course, prolong the over-all 
painting operations but should result in 
a corresponding reduction in fume concen
tration. 

(c) Restricting painting operation~ in 
switching equipment rooms to warm 

.weather months usually simplifi~s the ven
tilating problem; also, it is desirable 
that the painting work be scheduled to be 
complete shortly prior to a routine pres
sure cleaning of the equipment. Painting 
operations are avoided or discontinued 
during periods of high humidity or pro
longed rains, or under unusually dusty 
conditions. Considerably more than normal 
ventilation is required in switch rooms 
during the painting period; - 10 to 15 a.ir 
changes per hour are recommended during 
and for about three hours subsequent to 
eaeh daily painting operation. The move
ment of such volumes of air generally re
quires induced ventilation by means of 
large circulator fans or other similar 
uni ts temporarily placed to exhaust throu~h 
open windows. In order that air drawn in
to the room may be kept reasonably clean 
from an equipment standpoint, the open in
take windows may. if considered necessary, 
be fitted with single thickness spun glass 
or similar filter uni ts. It is desirable, 
of course, that intake windows be as re
mote as possible from exhaust windows; al
so that any existing ventilating plant 
serving the involved switch room be used 
to capacity, exclusive of recirculation, 
to supplement the temporary exhaust units. 

Copyright, 1944, by American Telephone and telephone Company 
Pr'inted in U, s. A. 

Page 1 
l Page 

TCI Library  www.telephonecollectors.info TCI Library  www.telephonecollectors.info 



) 

BELL SYSTEM PRACTICES 
Buildings 
Repairs to Buildings 

SECTION 1153.105 
!@sue 1, June, 1949 

AT&TCo Standard 

HARDENING AND DUST-PROOFING CONCRETE FLOORS 

1. GENERAL 

1.01 This section covers the application of a 
chemical hardener to finished concrete 

floors to minimize or eliminate excessive dust
ing under traffic. The hardener may also be 
used as a priming treatment preliminary to 
painting. 

1.02 The recommended floor hardener is a water 
solution of magnesium fluosilicate. This 

material overcomes dusting by chemical reaction 
with the free lime in the concrete thereby seal
ing the v-oids and producing a hard dense surface. 
The che:mical reaction takes place quickly and 
the floor is ready for use as soon as the final 
application is dry. The resulting dense sur
face reduces paint absorption and the treatment 
also neutralizes any free alkali in the concrete 
that would be detrimental to paint. Hardeners 
may be used on exterior concrete and for terraz
zo floors that are porous and show si~ns of 
disintegration. 

1.03 l"Ia.gnesium fluosilicate is a white crys-
talline powder which is readily soluble 

in cold water. While the solution is harmless 
to the nonnal skth it is advisable to avoid 
prolonged contact: As a hardening treatment 
it is preferable to oil, wax and varnish seal
ers. Sodium silicate (water glass) should not 
be used as a hardener since it leaves an alka
line residue which is har;mful to paint and 
linoleum. 

1.04 Magnesium fluosilicate hardening treat-
ment slightly lightens the appearance of 

the floor. The lightening effect may produce 
a faded appearance on integrally colored con
crete but the effect will gradually wear away. 
Treated floors develop a sheen under foot 
traffic. 

1.05 Magnesium fluosilicate, also known as. 
magnesium silicofluoride, may be pur

chased under this name in powder form from 
chemical supply firms. It is also available 
under various brand names in both liquid and 
powder forms. One of these contains a wetting 
agent which is intended to improve penetration. 
The latter is considerably more expensive and 
of questionable advantage under usual condi-
tions.. ,.,_ 

2. J;l;l.UIP!'lENT AND MATERULS 

2.01 For preparation of floors: 

Pails and mop wringers of small mopping 
units 

Mop 
Desk scrub brush or floor scrubbing ma

chine 
Floor squeegee 
Pyrophosphate cleaner or garage floor 
cleaner for heavily soiled floors 

Sol Speedi Dri, if needed 
Hose, for garages and basements if appli

cable. 

2.02 For application of hardener: 

Pail and mop wringer or small mopping 
unit 

Vessel for mixing the hardener such as a 
clean garbage can or drum 

Mops 
Palmyra floor brushes 
Magnesium fluosilicate at 

approximately 2 lbs. per 
for 2 coats. 

3. PREPARATION OF THE FLOOR 

the rate of 
100 sq. ft. 

3.01 The floor to be treated nrust be thoroughly 
clean before application of the hardener. 

New floors should be thoroughly cured and dry 
(preferably ten days or longer) before applying 
hardeners .. 

3 .. 02 Mortar droppings, plaster and paint, are 
removed with an ice scraper, putty knife 

or floor machine equipped with steel wire 
brushes. Smooth new floors are hosed or swept 
or if necessary mopped with a pyrophosphate 
solution. Floors which have been in use for 
some time are mopped, or scrubbed with pyro
phosphate solution. Garage floors soiled with 
oil deposits are scrubbed with garage floor 
cleaner. Oil absorbent powder {Sol Speedi Dri) 
sprinkled over the oil deposits some hours 
before scrubbing aids in absorbing the oil 
and expedites scrubbing in those areas. Thorough 
rinsing should follow mopping or scrubbing. 
The floor should be thoroughly dry before ap
plication of the hardener solution. This usu
ally requires 24 hours or longer following 
mopping or scrubbing.. B.S.P. H51 .. 107 Floor 
Mopping and B.S.P. H51.108 Floor Scrubbing pro
vides details regarding tllese procedures. 

Copyright, 1949, by American Telephone and Telegraph Company 
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SECTION 1!53.105 

4, PREPARATION OF THE HARDENER 

4.01 Powdered magnesium fluosilicate is dis
solved in water in the following pro

portions .. 

{a) For initial application 
One-half pound magnesium fluosilicate 

per gallon of water. One gallon will treat 
about 60 to 80 sq, ~. 

(b) For second application 
Two pounds magnesium fluosilicate per 

gallon of water. One gallon will treat 
about 120 to 140 sq. ~. 

The magnesium fluosilicate is added to 
cold water in a pail, drum or mop tank and 
stirred with a paddle or stick until thoroughly 
dissolved, which requires only one or two min
utes. The solution is then ready for use. 
The magnesium fluosilicate solution is slightly 
acid and consequently should not be stored for 
periods of more than a few days in metal con
tainers. 

4.02 If one of the prepared brands is 
it is mixed with water according 

the directions of the manufacturer. 

5. APPLICATION OF THE HARDENER 

used 
to 

5.01 The first application 
fluosilicate solution 

of magnes iwn 
consists of the 

half pound per Gallon concentration and is 
applied by flushing a pail full at a time on 
the clean dry floor starting near one end of 
the room. The solution is innnediately spread 
and respread over the area as it soaks in us
ing the floor brush. This procedure is con
tinued progressively until the entire floor 
has been treated. The solution is usually 
absorbed into the floor in irregular patches 
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because of the varying porosity of concrete 
floors. Care must be taken so that the solu
tion does not splash on equipment or trim as 
it may cause damage and is very difficult to 
remove when dry. 

5.02 Where puddles form, they are respread 
from time to tim~ for a period of one

half to one hour when any puddles still remaining 
are mopped up and the floor pennitted to dry. 
It is preferable to permit the first applica
tion to dry for 24 hours especially in damp 
weather but in dry weather, if time for comple
tion of the job is limited, the second applica
tion may be applied in about eight hours. 

5.03 The second application consisting of the 
two pounds per gallon solution is applied 

as above. The Coverage per gallon of solution 
·.in this application is about twice that of the 
first application. Again the solution is 
spread with the floor brush and when puddles 
form they are respread for a period of one
half to one hour. After final respreading 
any remaining puddles are removed with a mop 
and the floor permitted to dry. The floor can 
be used as soon as it appears to be thoroughly 
dry, which is usually a matter of two or three 
hours. 

5.04 If the floor continues to show appreciable 
dust on sweeping, a third application may 

be made using a concentration of 2 lbs. of 
magnesium fluosilicate to the gallon but the 
need for a third treatment is an exception. 

6. CARE OF TOOLS 

6.01 Wash the pails, wringers, mops and 
brushes promptly to remove the magnesium 

fluosilicate solution. Avoid leaving any so
lution of magnesium fluosilicate in metal pails 
as it tends to rust the pails andthe solution 
may deteriorate. 
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BEIL SYSTEM PRACTICES 
Buildings 
Fire Protection 
Operation and Maintenance 

SECTION 114l,040 
, WSTT?!J tl§'Juil 0 

Issue 2, July, 1953 
AT&TCo standard 

FIRE PROTECTION DURI!IG CONSTRUCTION 

1. GENERAL 

l.Ol This section outlines certain precaution-
ary measures intended to minimize the 

possibility of fire as well as the hazards due 
to fire in buildings under construction, and is 
offered as a guide in arranging for such 
protection. 

1.02 The recommendations in this practice are 
based in general on the National Fire 

Codes of the National Fire Protection Associa
tion, Volume III - Building Construction and 
Equipment, and the National Building Code rec-
6mmended by the National Board of Fire Under
writers. These recommendations cover a broad 
range of building operations, and it is there
fore expected that each project will be consid
ered individually to determine which measures 
are applicable thereto. In general, projects 
invol11ing alterations or enlargements to build
ings in service are considered to be of prime 
importance from the standpoint of providing 
thorough fire protection. 

1.03 This issue inCludes a general revision 
and expansion of the practice to confom. 

to present recommendations. Marginal arrows, 
indicating changes in the text, are orni tted in 
this issue because of the extensive general 
revision of the text. For operation and main
tenance application, this section is double 
numbered with this issue and the same issue 
number is assigned for uniformity. 

1.04 Buildings in course of construction are 
inherently more hazardous, regardless of 

the type of construction employed, than when 
completed. Building alteration and demolition 
hazards are also more severe. Fires which are 
not discovered and extinguished in the incipient 
stage during constructi.on operations are l:ikely 
to spread more rapidly in the absence of provi
sions for the limitation or extinguishment of 
fire in the completed structure and can involve 
heavy losses in revenue from delayed completion 
of the project. Construction operations can be 
made reasonably safe from destructive fire by 
planning for fire protection in the project 
estimates in advance of the work, providing the 
necessary facilities and project responsibility 
when the work is started and throughout the 
construction period. 

1.05 Where the following procedures conflict 
with or are exceeded by corresponding 

requirements of local or state legislation, 

the legislated requirements should, of course, 
apply. 

2, SITE PREPARATION 

2.01 Brush, trees, tall grass, debris and 
rubbish are removed from the site prior 

to the start of construction operations. 

2.02 Site preparation includes the safe loca-
tion of temporary buildings and storage 

areas in relation to their hazards and the 
probability of damage to the building under 
construction. 

3, FIRE LINES 

3.01 Where the provision of fire lines or 
standpipes is included in new buildings, 

additions, extensions or major alterations, it 
is important that they be completed promptly 
as the work progresses and made available for 
use, including the installation of fire hoses. 
Standpipes should be installed as the construc
tion progresses, in such a manner that they 
are always ready for fire department use to the 
topmost floor that construction has been 
installed. For buildings four stories and 
higher, except as otherwise indicated in BSP 
Section H43.210 - Standpipe and Hose Systems, 
standpipes are provided with a siamese fire 
department connection on the outside of the 
building at the street level, are conspicuously 
marked and are equipped with at least one 
standard hose outlet at each floor. All stand
pipe connections are designed to fit the local 
fire department equipment. This procedure may, 
in some cases, require the temporary placement 
of certain piping and accessories. 

4. ACCESS TO FIRE EXTINGUISHING EQUIPMENT AND 
EXITS 

4.0l It is important that free access be pro• 
vided and maintained at all times from 

the street to fire hydrants and to outside 
connections for standpipes or other fire Sxtin
guishing equipment, whether permanent or tempo
rary. No material or construction equipment 
should be placed within ten feet of suoh 
hydrants or connections nor between them and 
the center line of the street. 

4.02 Free access should also be maintained at 
all times to control valves and hose on 

fire lines within the building, and to all 
portable extinguishers. 

Copyright, 1953, by American Telephone and Telegraph Company 
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4.03 Signs designating the location of fire 
extinguishing equipment and standpipe 

connections are conspicuously displayed. 

4.04 For projects involving alterations or 
enlargements to existing buildings in 

service it is essential that all necessary 
measures be taken to m:i>.intain full exit facili
ties at all times. For example, the removal of 
a fire escape should not be undertaken until 
equivalent exit facilities are provided else
where. Also, present means of egress should be 
kept free from all materials, equipment or 
other obstructions. 

5. PORTABLE· FIRE EXTINGUISHERS 

5.01 A liberal distribution of portable fire 
extinguishers throughout the areas under 

construction is desirable from the standpoint 
of controlling incipient fires promptly. It is 
important ~hat at least one erlinguisher be 
provided at each tool house, temporary office, 
storage room, dressing room or workshop on the 
premises. 

5,02 The description, .use, mounting, operation 
and maintenance of types of extinguishers 

approved for the protection of telephone build
ings and equipment are covered in Sections 1143 .110 
to 1143.140, inclusive, of Bell System Practices. 
The general procedure to be followed in dis
tributing fire protection apparatus throughout 
telephone buildings upon completion of construc
tion is outlined in Section 1143.010 of Bell Sys
tem Practices. Where the location of certain 
types of erlinguishers is subject to low tem
peratures suitable precautions should be taken 
to prevent their freezing. 

5.03 The instruction of workmen in the proper 
use of fire erlinguishing equipment is 

desirable. 

6. WATCHMAN'S SERVICES 

6.01 For major new building projects or for 
extensions, additions or important alter

ations to existing telephone buildings where 
the service could be seriously impaired by a 
fire, the services of a watchman to cover all 
periods when worlanen are not on the premises 
is usually given favorable consideration. A 
thorough inspection of the entire project is 
suggested at the close of each day 1s work by 
a person instructed for that purpose, and he 
should report conditions to the watchman on 
duty. Periods when the construction operations 
are shut down, such as week ends, holidays and 
lunch periods require better coverage and at 
more frequent intervals than during working 
hours. 

Page 2 

7. FIRE WARDEN 

7 .Ol A qualified person should be appointed as 
a fire warden and vested with authority 

to supervise the installation and maintenance 
of the recommended fire protection equipment 
and fire prevention measures, the removal of 
all unnec_essary combustible material and waste, 
and the supervision of adequate watchman and 
supervisory service. The contractor's superin
tendent or assistant superintendent ordinarily 
is appointed and acts as the fire warden except 
in large building projects when the appointment 
of a full time fire warden or a combination 
safety engineer and fire warden is warranted. 

7.02 During working hours operations of work-
men should be checked frequently to de

tenrd.ne whether appliances, solderiti.g coppers, 
extension lights, flammable liquids~ torches, 
welding and metal cutting apparatus, wax pots, 
etc., are being used safely and such corrective 
measures as are necessary from time to time are 
taken promptly. 

7.0J Alterations carried forward during use of 
the structure warrant even greater super

vision and care on the part of the Telephone 
Company, ·their architects and contractors, 
for safety of life and property, due to the 
inherently hazardous nature of construction 
operations. 

8. HEATING DEVICES 

8.01 The permanent heating equipment should be 
installed and put in operation as soon as 

practicable. 

B.02 The use of stoves, salamanders, tar pots, 
etc. , inside the building is generally 

prohibited. 

8.03 If, through necessity, the use of such 
devices is required within the structure, 

special precautions are taken to minimize the 
additional hazard. 

8.04 When salamanders or other temporary heat-
ing devices are used, if a temporary 

heating plant is impracticable and until a per
manent plant is installed, they are substan
tially constructed, stable, not readily over
turned, and restricted to the use of coal, coke 
or kerosene oil as fUel. They should be under 
the constant supervision of an attendant on 
every floor where they are in use, and for so 
long as they are in use. 

8.05 Such devices are so located that there is 
a clearance o.fnot less than 6 feet above, 

nor less than 2-1/2 feet on all sides between 
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such device and unprotected woodwork or com
bustible material, equipment or construction, 
nor are they placed within 10 feet Of tarpaulins 
or canvas covers. 

8.o6 Salamanders or other temporary heating 
devices should not be set on combustible 

flooring or platfonns unless thoroughly insu
lated therefrom by a bed of sand or cold ashes 
not less than 4 inches thick, or by other effi
cient protection, extending at least 2 feet 
hofizontalJ.y beyond such devices on all sides. 
The legs of such devices, which should be at 
least 12 inches long, should rest on the insu
lation and should not extend through it. 

8.07 Requirements for the construction and 
roounting of salamanders and heaters are 

outlined in National Fire Codes, Volume III, 
Building Construction and Equipment, of the 
National Fire Protection Association, Page 556, 
Paragraph 6. 

8.08 Where practicable, gas or electric space 
heaters, steam heat, or Underwriters 

Laboratories labeled oil heaters are preferable 
to salamanders. 

9. PROTECTION OF STRUCTURAL MEMBERS 

9.01 It is important that all structural steel 
members of fire resistive build'ings be 

encased in fireproofing material as rapidly as 
structural conditions will permit. No such 
structural members should be lef~ exposed for 
unduly long periods. 

9.02 No part of the building is used for the 
storage of combustible material until such 

fireproofing of that part has been installed. 

9.03 In every building of reinforced concrete 
construction, as soon as practicable 

after the elapse of the required setting time 
of the concrete, forms of combustible material 
are stripped from the concrete and promptly 
removed from the building. 

9.04 No part of a reinforced concrete building 
is used for the storage of collibustible 

materials until combustible forms have been 
rell>Oved in that part of the building. 

10. SCAFFOLDING AND FORM WORK 

10.01 Wood scaffolding is a potential fire haz-
ard which may cause extremely heavy fire 

damage if accidentally ignited. Consideration 
should be given on projects of appreciable size 
or of valuable construction and content, to the 

SECTION 1141.040 
SECTION H53.110 

use of scaffolding constructed of fire-resistive 
materials, and any lumber used may be given a 
flameproof treatment. 

10.02 The use of structural steel shapes or 
steel piping for scaffolding, and metal 

fonns for concrete work has the advantage of 
eliminating fire hazards from these sources. 

10.03 It is particularly desirable to use sus-
pended scaffolding, made of noncombustible 

supports and flameproofed planking, wherever 
possible, in order to minimize the amount of 
scaffolding that may be exposed in case of fire. 

10.04 Wood fonns for concrete work are usually 
removed !rom the premises as soon as they 

are taken down, with the exception of such mem
bers as are suitable and intended for reuse. 
Rigid requirements and supervision for the proc
esses of form installation and removal so as 
to avoid any accumulation of forms on the floors 
between shores when being moved from floor to 
floor and especially the prompt removal of all 
broken forms, etc., from floors occupied by 
shores and fonns in place, are most important. 

10.05 No part of a building where forms are in 
place should be used for the storage of 

fla!llllable materials of any kind. 

11. RUBBISH REMOVAL 

11.01 It is important that any accumulations of 
rubbish, debris, waste lumber or other 

flammable materials be removed promptly from 
the premises. If such removal is unavoidably 
delayed, the hazard may be reduced by frequently 
and thoroughly wetting down. Disposal of mate
rials by burning on or near the premises should 
not be permitted. Combustible waste and rubbish 
should be removed at least daily. 

11. 02 Rubbish chutes are considered undesirable 
because of their potent flue action in 

spreading fire, Rubbish is preferably removed 
via material hoist or elevator. 

11.03 Particular attention is directed to the 
immediate disposal of flammable materials 

used in packing, such as .excelsior, sawdust, 
wood shavings, straw, etc., and of empty paint 
containers. 

12. WELDING AND CUTTING 

12.01 Where electric or gas welding or cutting 
work is done above or within ten feet of 

combustible material or above space that may be 
occupied by persons, interposed shields of 
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l. GENERAL 
'. --!( -." 

1. 01 '?hie aci.dendUm outiines p~bctd.U:res 
• : ., ~ ' • ' - '. ,, " ;. ' ·- • < c 

.to be followed by Telej>l_lolie "Com~ e:r-
·~b$rige forces in. connect'ioi1 vi,.th build'
lng, dr· .bui'.!,ciirig eq.,ui~ent,C' reliirs, or 
~utlding additions, · v.hen work is ;per-
formed by outside workmen. ··· · 

Hot.e +:. $ome pro.Jee;~ inay ,be ,E[;xecuted 
on· an ·informal request' ]il:slll .·w t'he 
local Plant forces, vhtie '-''otber11· may 

~",be executed. per contraqt ;.~co;rd~ng to 
'. ··spec.Uicat ions uD.d.er . the superviSion 

· ' bf the Chief J:ngineer. · · 
~ ·:: ',_ .. . ,-,. '' ;. . 

liote 2: J'or procedures . ill;volving 
' Western Electric C<llllI!any Wl'kmen 11ee 

·. :Be1~·system Practices,~~eti9n l.309.~Q2 
·and ,A.ddendUJll. . · · · · 

··)~!" .;· __ ' '.. . . ., ., . 

'i.02 · l!eferences in this pra.Ctice to 
the "Foreman• should be interpreted to 
mean the foreman or other individual in 
charge of the work for the contracting 
firm, and references to the "Wire Chief• 
means the Exchange Wire Chief, Chief 
SVitchman, Chief Toll or Local Tester, 
or other Telephone Company supervisors 
delegated with the responsibility for 
the building or building equipment in
volved. 

1.03 The following practices point out 
specific safety measures which should be 
observed When work of this nature is 
under way. The Wire Chief shoUld review 
those practices which are appropriate in 
connection with any proposed work and be 
guided accordingly. 

Section No. 
1134.284 

1136.148 
B40.010 
B40.050 
B40.101 

Title 
Ventilation of Basement 
Spaces. 
Cable Openings. 
Fire Protection Practices. 
Garai;:es. 
Fire Protection Practices. 

~ed,tpn No. 
!{40':201 
!:!41:215 

H41.5;t0 

H42.110 

H42.120 

B42.140 

H42,250 

H4J.001 
!143,010 

Addendum l:l41 •. 040 .. .. . Il!lm A 

!it·1 - , ~"·~:-.· a . '. , 
J'lue Proof Tr•t1nent.· · 

· fire Protection Extei"h;r 
Openings. · 
Fl.re Protection Cable· 
Vau1ts, etc. ·· 
Fire Protection Heatillg 
Equipment. ·. . · . ' 
Fire Pro'tection'. Xftc.heli' 
Ventilation. · · 
Fire Protection Solder and 
'lax l'ots. 
Fire Protection Storage of 

· lnflamD!able Material e. 
Protecti.on Apparat1:111. 
Distribution of Fire Pro

. tective Appar&:t1111. · · 

2. PROQJIDu!i 1Rfmt !rO S~ til' 1t()U · 

2.0l Prior to the start of each . Job, 
the Wire Chief will confer 'liith ·t'he 
J'oi:ienill:n (and alllo a repres'e:titative. 'of 
the :Building and · EIJ.uipment · Jljg:i.neet' ', s 
force when desirable) and reviev the 
scope of the work to be done. The Fore
man will outline his plan for the con.. 
duct of the work and a joint agreement 
reached as to the detailed procedures to 
be followed in executing informal re
quests and executing contract work in 
compliance with specifications under the 
direction of the Chief Engineer. The 
development of these plans will us-uall7 
involve such items as: 

a. A careful.review of the work to be 
done to determine at what points our 
commercial power supply and the !ele
phone Company's battery and signaling 
power supply wiring and equipment may 
be involved. 

b. Particular consideration given to 
fire preventive measures, such as the 
safe storage of inflammable materials 
such as oils, paints, and thinners, 
emphasis being placed on the hazards 
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in connection with the use of torches, 
plumbers' furnaces, and other open 
flame devices, heaters, etc. See· Sec
tion H42.250, Storage of Inflammable 
Materials. 

c. Analysis of all other possible 
service haza,rd conditions which co.uld 
within .. reason be. considered as hazards 
to the. building, equ:l.;plllent, or tele
phone service. 

d. An agreement as .to necessary pre
cE1:u,t.ions and protective measures re
quired at points considered hazardous 
and .speci:('ic plans to employ them when 
required.. 

<, _, ,,~ " ' ' I '~ e. An agreement as to. which phases of 
.th.e Job should be performed during 
light. lo.II-Ci periods, if any. 

2.01 If . the work is ~tensive, the 
Wire · Chief wUl prepare in duplicate a 
brief outline of the plans agreed to and 
furnish ~e copy to the lo~ema.n, retain
ing the duplicate copy for his files. 

·.;a.oz. Should more than one contractor 
··be en8iiged at the same time in the s.a.me 
building,. similar arraI1gements may be 
required: with each. 

Pag°e 2 
2 Pages 
4-15-49 

2. 03 In instances ,;:here the Wire· Chief 
is unable to reach a mutually satisfac,.. 
tory agreement with the Foreman on job 
procedure, he should seek advice from 
his iuediate supervisor. 

3. PROCEDUIIE SUBSEQ.UDT TO START OF 
WOllX 

3.01 Subsequent to the starting of the 
job, the Wire Chief sbal l be constantly 
alert to determine that the plans, as 
previously agreed to, are carefully fol
lowed by the Foreman and Telephone Com
pany employees alike,making such changes 
as may be currently required. 

4. INFOBMING TIIAFFIC AND CC»!MERCIAL 
DEPARTMl!JNTS 

4,01 The Wire Chief is responsible for 
informing the local Traffic and Commer
cial Department su;pervisory personnel 
r11garding the nature, scope, and sched
ule of such work to be performed in the 
quarters occu;pied by these departments 
and handle all negotiations between 
these de;artmental heads and the l'oreman 
to effect the best possible arrangements. 

{ 

l 
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BELL SYSTEM PRACTICES 
Buildings · 
Opera tiotJ. and Maintenance 

SECTION 1!54.201 
Issue 2, June, ·1945 

AT&TCo Standard 

HOUSE SERVICE INSPECTION 

l. GENERAL 

1.01 This section outlines a procedure for 
inspecting house servico in telephone 

buildings. It is intended to aid the supervi
sory forces in maintaining a clean, attractive 
and safe environment in and about the build
ings. 

1.02 The reason for reissue is to advance the 
classification from "Provisional" to 

"Standard.._ and to improve -the. arrangeme·nt of 
the text in Paragraphs 4 to 13. · · 

1.03_ House service inspections under the plan 
are made in a particular building to: 

(1) Detennine the 
service job as 

variou~ phases are 

quality of the hOuse 
a whole and whether its· 
in good balance. 

(2) Determine that the work is being per
fonned according to approved practices. 

(3) Institute corrective measures if the 
quality of the job, th9 methods em

ployed or work frequencies require them. 

1.04 For purposes of inspection, house service 
is divided into ten classifications, as 

follows: 

Exterior and Grounds 
Floors 
-Walls,, Doors and 
Partitions 

Washrooms 
Furniture, ·LoCkers 

and Files 

Windows, Shades and 
Venetian Blinds 

Lighting Fixtilres 
and Fans 

Supplies and Tools 
Service Quarters 
Miscellaneous 

1.05 An inspection report fonn (E-3024) is 
. used _for guidance in making the inspec~ 

tion. A copy of this form,, .filled out as for 
a typica_l inspection, is shown in Exhibit A.
The form provides two lists; one indicating 
the items to be inspected under each classifi
cation and a second giving typical conditions 
to be observed. Notes in reference to listed' 
items that require attention are made on the 
back of the form. The notes shoula be ntim.bered 
and the number written after the item in the 
checking list for identification. 

l.o6 The form also includes a table for, eval-
uating house service results. Numeri~al 

values are established for each of the ten 
classifications that are broadly proportional 
to the importance each classification bears to 
the job as a·Whole. The inspection plan thus 
indicates whether a balanced job is being done 
and if _not, where attention is necessary to 
bring all classifications up to the desired. 

lewl. This may be accomplished by additional. 
or redirected effort, more_ supervisory atten• 
tion, further training or other action. 

I.er{ The conditions observed under each clas-
sification are initially considered in 

terns of "e:x:oellent.J good, fair ·or_·_ .poor." 
For example, thoroughly clean, properly ..axed 
and polished linoleum floors are rated as "ex
cellent,," i.e.,, theor:etically 100 per cent. 
and, therefore, tlie figure 20 would be placed 
in the "quality.value" ·column for floors. If 
the floors do not rate as "·excellent" bilt bet
ter than "good" the figur~ 17, 18 or 19 would 
apply; depending upon whe~er they l't0T8 closer 
to a "good" job, midwa~ between "good"- and 
"excellent A 11 or nearly excellent •. "_ If they 
only rat~ fair" the figure 1~ would be used,, 
etc. The other classes of work a"re treated 
similarly. 

1.08 Quality values are assigri.ed on the· basis 
of the condi tiOns observed at the time 

of inspection regardless · of the imniinence ot 
floor or furniture conditioning_,, wall YfB.Shing,, 
etc ... However,, consideiration-is give_n to the 
elapsed . time· since the last S·Cheduled day-to
day .operation. For instance, a linoleUl!l floor 
could not be expected to be ent;irely _free frOJll 
dust at 4 P.H. when it was last swept at 9 P,H. 
on the previous evening. Inspect;:ionls omi-tted 
in space ulidergoing painting, al-tei"atiO:D.8 or 
other construction activities. 

1.09 Appearance is a faCtor tci be considered 
in the assigning of quality values. 

Generally a go6d house service jOb ·and good 
appearance go hand in hand. but_ occasionally 
walls or floors, for example, may look poorly' 
because of the need for repainting or for the 
replacement of linoleum. Although such .c~ndi
t~ons may not be the direct result of inade

·quate house service,,- they affect appearance 
and it··is obviously contrr:1.dictory to assign 
high values in . the face of poor appearance. 
Report should be made of .all such cases. 

1-.10 A single form serves for one building. 
In the case of a large multi-Story build

ing, a number of floors may be_- selected by the 
inspector as representative of the building as 
a whole and on· ~ubsequent· insp~ctions other 
floors can be Chosen. The selected floors 
should be noted on the form. A quality result 
for the entire 'building is determined from the 
conditions observed on the selected · floors. 
If' a more detailed report is desired , or the 
size -of the building warrants,, each floor may 
be. entered on separate forms. These can be 
averaged and consolidated on a single form to 
establish an overall quality index for the 
building. 

Copyright, 1945, by American Telephone and Telegraph Company 
Printed in U.S.A. Page 1 
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SECfiOJI !151.i..au 

:i-.11 During the inspection 8JO/f observed con- ' 
· ditions requiring lllaintenance ·treatment 

. such. a.a building hardware, door checks, light
ing switches. dispe~ers, eto •• that are not 
in proper workiDg condition ohould be reported. 

IMMEDUTB Ai'TBNTION SHOULD BE GIVEN TO 
· AllY COliDITIOliS THAT HAY COJISTITUTE ACCIDENT OR 

FIRE BAZJlIDS, 

2, PRELIHIJIARY PROCED1JRE 

2 .Ol Before starting the actual inspection, 
till in the data on the inspeotion form 

i.e., the D!Ulle ct .the locality in which the 
building i• situated, the D!Ulle of the building, 
year built, number cf floors, the , gross aree. 
ot the building, area of the. grounds, number 
of oeeupe.nts, tenanoy • etc., in the spa.ees 
provided on the face ot the fom, 

2,02 The number of occupants includes all 
Telephone Camp&JO/f employees regularly 

houoed in the bUilding and includes the house 
service forces. The number of tenants in any 

,space rented to outsiders is also incllided. 

2.0~ The tolloWiing basis is employed for en-
ii>ring data regarding tens.nay on the 

inspection form: 

Traffic quarters - opera.ting rooms, ser-. 
·vice observing rooms, res.t, quiet and lacker 
rooms and dining service. 

Plant space - swi toh and terminal roams, 
test centers, power and emergency power rooms, 
battery rooms, cable vaults and plant store
rooms. 

Office space - all separately pe.rti tioned 
space used for general or pri~te office pur
poses. 

_Vacant space - if this space is more· 
than lO per cent. of the assignable space (ex
cluding basement) place the approximate pro

. portion J>n the form. If it is less than lO 
per cent_. use the abbreviation "neg-.. " ::.~.-e., 
negligible. 

The proportions of the different occu
pancies nee.d to be only roughly approximated, 
on the form, as for example, Traffic ~ per 
cent., Plant 45 per cent., Office 25 per cent. 
Vace.D.t negligible. 

.2.04 In noting the olee.ning force data ''the 
number of persons of each sex together 

with hours per normal work ""ek should be en
.1:iered ~ example "Clng. Force H. 2 ~ 40, Fe. 2 
@. !O." 

2,05 Where the operations of window clee.ning, 
wall washing,_ and care of grounds are 

done by the clee.ning employees regularly as
signed to the building, the abbreviation "emp" 
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is placed in the space following each designa
tion. Where these operations ars done by out
si-de c-ontra.ctora "cont" is used or it the work 
is done by Teleehone Comp8JO/f traveling crews 
the letters "to · are entered. -

2,'16 The olee.ning hours used e.s a basis for 
computing the hours per th-ousa.nd square 

f'eet per '118&k consist of the regularly assigned 
time for e.ll housekeeping work done by the 
normal building - force including the time of 
working foremen and group leaders. The range 
of duties covered include dusting, sweeping, 
mopping, MLXing, washing of windows and other 
glass, clee.ning lighting fixtures, wall wash
ing, clee.ning e.nd polishing office furniture 
a.nCi fixtures, cleaning screens, blinds and 
window shades,. cleaning and servicing toilet 
rooms, collecting and disposing of waste paper 
'and rubbish, displaying flags, replacing elec
tric light bulbs, caring for lawnsanc\ shrubbery, 
poiishing mete.l hardware and trim, cleaning of 
e;te'vator cars, etc. 

2 .07 'The clee.ning hours per thousand aqua.rs 
feet per ""ek need only be approximated 

as this figure is simply a further index to 
aid in judging t;lle overall effectiveness of 
the job being performed. For simplicity the 
house service work done by contractors or 

. tJ:a.Wling ~rews need not be included. 

Th.e_computation should exclude the time 
de~ted by. the regular cleaning.force to· otlier 
tasks suoh as elevator reliefs, watch service, 
attending heating plants, etc., when of sig
nificant amount~ 

2,08 In·oalculating the population density 
per thousand square feet, the gross a~a 

of the building is used. 

3. IJISPECTION - GENERAL 

3.01 Inspection i·s done by observation of all 
. of the items listed in th!' checking list, 

aJ'.ld of any others observed while walking around. 
the buiiding or through the building from the 
roof to the basement, It is preferable to be
gin lrlth the exterior and grounds. T!te exte
rior -is vie1'8d from as ma.ny points as practi
cable. 

3.02 The i tetns listed in subsequent pB.ra.graphs 
under headingf oorre-sponding to the sub

divisions on the inspection form are those 
points that should be considered in judging 
the condition. of the building. Also any other 
factors affecting the qua.li ty of the job are 
to -be observed. 

4, EX'l'ERIOR AND GROUNDS 

Building Exterior 

4..01 Entrances- dusty, dirty, stained masonry, 
worn.paint, chipped, loose or 
broken ste{>s or landings. 

·' < • 
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4.02 Building Sign - dusty, dirty - requires 
polishing. 

4,03 Base course - soiled, stained, marked 
with crayon. 

4,04 Bronze trim - dusty, dirty, uneven 
weathering - requires oil treat
ment. 

4,05 Shutters - dusty, dirty, worn paint. 

4.o6 Fire escapes - debris,,. dirty, stained, 
rusty, won;i paint. 

Roofs - debris, cloggeddrains,, blisters, 
tar base not uniformly covered 
with gravel, loose or cracked 
slate. 

4.08 Flag - soiled,, torn, worn paint on staff, 
halyard worn. 

Grounds 

4.09 Sidewalks - require smeping,, removal of 
gum., '¥!ashing - no-te if there a.re 
broken slabs, raised edges or 
uneven edges that might cause 
tripping, 

4.10 Drivel9ays, areaways - require slteeping, 
raking. 

4.11 Parking lot - Jebris, washed out sec
tions - i;iquires sweep~~· rak
ing, realignment of parking bar
riers or markers. 

4.12 Lawns, Shrubbery - debris, grass requires 
cutting, hedges require trim
ming -- note if reseeding is re
quired or shrubbery _requires 
pruning or replacement. 

4.13 Trees 

4,14 Fences 

- general appearance, broken . or 
deQ.d limbs - note if spraying or 
pruning is needed-. 

- dirty, rusted, worn.paint, loose 
posts, not in .true alignment., 
gates saggingi hinges or latches 
not in working order - note . if 
repairing or repainting is nec
essary.· 

4.15 Drains - not clear, strainers defective 
or missing. 

Accident Hazards 

4.16 IN ADDITION TO THOSE LISTED ABOVE NOTE 
ANY BROKEN CURBS, OBJECTS lEFT WHERE 

THEY MAY BE TRIPPED OVER, BROKEN GLASS, PRO
TRUDING NAII.'l, SAGGIN& SIDE\IALK.DOORS,ETC. 

5, FLOORS 

Smooth Finished 

SECTION !154.201 

5.01 Dusty - Is dust accumulated on the fin
ger tips when rubbed over the 
surface or dOes the surface ap
pear dusty when viewed -rd 
light? 

5,02 Streaked - residues of scouring powder. 
or soap because not prope_rly 
cleaned or· rinsed. 

5.03 Dirty in-eas - in paths of traffic · under 
desk wells, at bases of furni
ture and equip,,.,nt, along . base
boards - note if spot cleaning 
is required,. 

5 .04 Dirty, overall - general darkening or 
discoloration - note if ~overall 
cleaning and re-.xing- are re
quired. -

Waring - Is the floor adequately waxed, 
worn thin in spots, or on over
all basis? - note if spot or 
ove~ll waxing is requ~red. 

Polishing surface dull in traffic 
lanes or generally - note if 
spot or o-verall polishing is 
needed. 

\let areas - (Slip Hazard) lookfor causes 
of wet areas such · as dripping 
pipes, condensation9r spattering 

· from drinking fountains, failure 
to provide umbrella TS.Cks-, tail
ure to use storm mats, etc. 

Carpets and Rugs 

5.08 Dusty - surfaces appear dusty, show evi
dence of cigarette ·ashes or other 
debris, 

5.09 Dirty - embedded dirt indicating insuf
ficient sweeping or vacuuming in 
paths of_ traffic or OV!'rall. 

5,10 Stained - spotty stains or general dull
ness or discoloratien - note if 
it should be sent out for cleai;i-
ing. 

Wear or Damage 

5.11 NOTE 1F AllY OF TBE FLOOR COVERIIDS, I.E. 
. . LINOLEUM, ASPHALT TILE, RUBBER TILE, OR 

CARPETING NEEDS REP AIR OR REPLACEMEm, 

6, WALLS, DOORS AND PARTITIONS 

Walls, Partitions 

6,01 Dusty - adjaceni;to ventilators, windows, 
espeoially observe interior sur
faces of outside walls. 

Page 3 

TCI Library  www.telephonecollectors.info TCI Library  www.telephonecollectors.info 



Sll:TION Ji54.20l 

6.02 Fingermarked- adjacent to doors, windows, 
lighting switches, on columns 
and do6rs - review spot washing 
f!6quencies. 

6.03 

6.04 

Doors 

6.o6 

6.rrr 

~ 

Dirty - in speci~ic areas or overall. 

l'krble "Walls - stained, discolored - note 
if pOulticing is required. 

Baseboards- dusty ledges, dirty, stained 
from unclean mops. 

General ~ dusty, fingermarked, marred by 
foot contact, metal ware tarnished, 
generally dirty - note if repol
ishing,- refinishing; or ._..Jrick 
plates are required. 

' 
Door Hardware - look for loose or pro

jecting screws which "¥RY create 
an accident hazard, che-cks drip 
oil, checks, knobs, latches op
erate properly - note if re.plat
ing or painting is needed. 

- 6 .08 General - smeared, dirty - ·note if door, 
transom or partition glass is 
cracked. 

7. WASHROOM3 

Sanitation 

7 .01 General 

Facilities 

- All parts of washrooms includ
ingwash basins, toilets, urine.ls~ 
dispensers and receptaclesi walls, 
partitions and doors should be 
immaculately Cleanand all facil
ities should be in good operating 
condition at all times. The use 
of disinfectants or deodorant~ 
are not necessary where an ade
quate cleaning job is being done. 

7.02 ·Dispensers - soap dispensers and valves 
not --clean, glass bowls dirty on 
insides, soap cloudy or contains 
sediment, hardened soap deposits 
at outlets - note if they leak 
or do not operate properly •. 
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- toilet paper and paper tow
el dispensers_, sanitary napkin 
vending machines) dusty, dirty 
stained, have paint droppings on 
them - note if enamel, paint or 
plating is worn, chipped or 
rusted. 

7.03 Mirrors and Shelves - glass, frames or 
brackets dusty' dirty, smeared, 
tarnished - note if fastenings 
are loose' Or refinishing is 
needed. 

7.o4 Toilets - seats are dull, not of clean 
appearance, discolored, hinges 
dirty, tarnished, loose, "bowls, 
stained, chipped, scratched 
note if seats require refinishing 
or replacement; if hinges or 
flushometers require replating. 

7.05 Urinals - dirty, stained, have odor be
cause of deposits in traps of 

-fl9or type or accUmulations un
derneath the edges of the fix
tures or because of the use of 
disinfectants or deodorants 
note if flushometer fittings re ... 
quire replating. 

7 .06 Wash basins - streaked, dirty, have ring 
around inside of bowl, rust 
stained, adjacent walls stained 
from spattered soap - note if 
basin is cracked, checked or 
chipped. 

Stall Partitions 

7 .rrr Cleanliness - is determined by viewing 
them at an angle facing the 
source of light - note if the 
brackets of stall partitions are 
loose or the slabs cracked. 

8. FURNIT1)RE, LOCKERS, FILES 

8.01 Dusty - on tops and side surfaces, be
tween chair back slats, under
neath objects such as clocks on 
desks, bookcases, etc. 

8.02 Finger.marked - at handles of. desk draw
ers_, filing cabinets, lockers, 
chair arms, at point where occu
pant sits at desk - note if spot 
cleaning is required. 

s.03 Dirty - generally dirty requi-i:-ing over
all washing and polishing - note 
if refinishing or repairing is 
necessary. 

8.04 Footings of desks, chairs, tables, 
lockers, office ma.chines, etc. 
not proper· type, are indenting 
or scratching floors - note floor 
dainaging conditions for immedi
ate correction. 

9. WINDOWS, SHADES AND VENETIAN BLINDS 

Windows 

9.01 Glass - dirj;y, rainspotted, fogged on 
inside surfaces - note if glass 
is cracked or broken. 

,I .. 

l. 
• 
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9.02 · Frames - dusty, dirty,, rusty - note if 
paint is checking, flaking or 
worn requiring repainting. 

9.03 Sills - dusty, dirty, 
wi:iidow washer's 
droppings. 

scratched 
feet, has 

as by 
paint 

9.<>4 Deflectors - dusty, fingermarJ<:ed, dirty -
note if glass is chipped or 
cracked or holde?'!I require tight
ening or refinishing. 

9.07 Unit Ventilators - dusty, dirty, filters 
require cleaning or replacement. 

Shades 

9.o6 General - dusty, fingermarked, stained, 
dirty especially.at the· meeting 
rail point. Inspect especially 
the. side facing the window - note 
if they are torn, frayed, or if 
cord is not properly attached. 

Venetian Blinds 

9.07 General dusty, dirty» tapes stained, 
worn or faded - note if tapes· or 
cords require replacement or the 
slats require refi~shing. 

Awnings 

9.08 General - dirty, stained - note if they 
are torn or do not operate fieely. 

DI-apes 

9.09 General - dusty, dirty, 
wrinkled - note 
be cleaned. 

Screens 

steined, 
if they 

badly 
should 

9.10 General - dusty, dirty - note if mesh is 
torn or frames require repaint
ing. 

10. LIGHTING FIXTURES AND FANS 

Fixtures 

10.0l Ceiling and Wall Types - dusty, dirty, 
glass 'globes or lamps. dusty, 
dirty, try emergency gas lights 
for proper operation - note if 
fixtures require refinishing;t 
globes are cracked. 

l0,02 Portable Types - dUJ1ty, dirty - note if 
shades are d,iscolored, torn or 
loose or if cords are frayed or 
are a tripping hazard, 

SECTION 1154.201 

Fans 

10.03 All fypes - dusty, dirty, dripping oil, 
blades dirty or tarnished - note 
if electric cords are frayed or 
are a tripping hazard, 

11, SUPPLIES AND TOOLS 

Cleaning Supplies 

11.01 General - not stored in an orderly man- _ 
ner, quantities are excessive, 
include non-recoDDDended or haz
ardous materials, e.g.,disinfec
tants or uncolored sodium fluoride 
or materials of unknown compo
sitions. 

Cleaning Tools 

11.02 General - not properly stored, not in • 
clean or good condition, polish
ing machines a.re dusty, dirty, 
drip oil, cords defective, vacuum 
cleaners not clean, bag or dus~ 
receptacle contains dirt, cords 
defective. 

Sanitary Supplies 

11.03 General - not stored in a clean and or
derly manner, quantities are ex
cessive. 

Service S.ink Rooms 

12.0l General ~ floors, walls, shelves, sinks 
are dusty, dirty, supplies and 
tools not in an orderly condi- "· 
tion, room has musty. odor - note 
if r11..vrs or 'W8.lls require re
painting. 

Basement 

12.02 General -·Observe corners. and closets 
for debris and vermill and par
ticularly f'br fire hazard·s such 
as excelsior, papers, packing 
cases, flammable oils_, paints, 
etc., try sump pumps to deter
mine whether they operate prop
erly, check infrequently used 
floor drains to determine whether 
traps have liquid in them. 

12.03 Boiler Room boilers and auxiliary 
equipment are dusty, dirty, ash 
and trash accumulations not 
stored -0rderly or safely. 

12~04 Cable Vault -. floors and walls are dusty, 
dirty, debris qn floor. 

Page 5 
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SECTION !154.201 

12.05 Emergenoy Engine Room - floors and walls 
are dusty, dirty. There should 
be no equipment or supplies 

• stored in these rooms. 

12.o6 Piping - pipes and coverings a.,re dusty, 
dirty, stained, identification 
obscure - note if valves drip or 
there are other leaks. 

13. MISCELLANEOUS 

13.01 Stair• - dusty, dirty - note if treads 
are broken, loose or are worn or 
slippery. 

l;i.02 Ha.nd Rails - dusty, dirty, require pol
ishing - note if they are loose 
or require refinishing. 

13.03Ra.diators - dusty, especially between 
sections - note if val,ves leak 
or lf refinishing is ~eded. 

Extinguishers - dusty, check date 
of last inspection on tags - note 
if they are obscured or ma.de in
accessible by equipment or lock
ers placed subsequent to their 
installation. 

13.05 Building Fuse Panels - inspect to see 
that they are clean.and also free 
from foreign :materials. 

13.06 Utility Shafts - not ,clean, or have 
cleaning tools·,, supplies or ~s
cella.neous articles stored in 
them., 

13.07 Elevator Shafts ,_ dusty, dirty, have 
debris at ·bottom. 

Attached: 
Exhibit A. 

Page 6 
6 Pages a.nd Attachment 

15.08 High Dusting - cheek' all points that are 
·dusted on a periodic basis such· 
as pipes, transom and partition 
ledges, picture mouldings; tops 
of lookers, switchboards. 

13.09 Drinking Fountains - noj; clean, strait\ers 
clogged - is drinking water re
frigerated properly, i.e., __ ap
proximately 500F. 

13.10 Hot Water - is it of the proper tempera
ture, for general use, i.e., ap
proxilllately 120-1250F• - not too 
hot for direct contact 1'li th the 
hands? 

13.11 Heat - does the building . appear to be 
properly hea.'ted, i.e., a proper 
health te111perature and windows 
not open exoe ssi ve ly during heat
ing season, suggesting overheat
ing? . 

Elevators - is service adequate, are at
tendants neat and courteous, are 
cabs and doors dusty, dirty, re
quire polishing 1'li th furniture 
or ..,tal polish. 

13.13 Electricity - do there appear to be fans 
running or electric lights burn
ing unnecessarily? ... 

13.14 Bell System Practices - are they in the 
building, readily available and 
being f011""6d? 

13.15 Work Schedules - are they used and if so, 
are they up to date, · are the as
sigmnents well balanced as- to 
order and frequency? 
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BELL SYSTEM PRACTICES 
Buildings 
Construction and Mechanical Plant 

BELL SYSTEM PRACTICES 
Buildings 
Operation and Maintenance 

H36. 
952 

dard .., 
SECTION !!54.302 

Issue 2, May, 1952 
AT&TCo Standard .... 

CABLE OPENINGS 

1. GENERAL 

1.01 This section covers the requirements for 
openings associated with standard cable 

holes in floors and walls or partitions, cable 
shafts, cable sleeves, and cable slots under 
distributing frames and between columns. 

1.02 This section is reissued for the follow-
ing reasons: 

(a) To include information contained in ad
dendum of previous issue of the section. 

{b) To revise certain parts of the text to 
include a brief description of all 

drawings referring to cable openings 
listed in Paragraph 2,01. 

( c) To increase the clearance between floor 
opening and the outside of sheet metal 

type cable hole sheathing. 

{d) To provide tapered floor openings for 
cable sleeves. 

( e) To require openings for future use to be 
packed with canvas bags of mineral wool. 

(f) To include reference to cable vault 
walls. 

(g) To describe a method for providing tem
porary closures for cable openings in 

floors. 

Arrows are used to indicate changes throughout 
the text. 

1.03 A cable opening is required where a cable 
run passes through a floor, wall or parti

tion in a telephone building. The openings con
sist of cable holes in floors and walls or par
titions, cable slots in floors, cable shafts, 
cable sleeves in floors, and floor openings in 
cable ducts. 

1.04 The providing or cutting of openings is 
arranged for by the Telephone Company, 

unless otherwise specified. In case of walls 
or partitions, where it may not be practicable 
to determine the location or size of the cable 
opening at the time the locations and sizes of 

floor openings are determined, the wall or par
tition openings may be cut at the time of equip-

41 ment installation. Any unused cable opening in 
the floor is provided with a cover plate flush 
with the floor. {See Paragraph 1.07.) 
l.OS Except for cable holes using sheet metal 

type sheathing, openings for cable holes 
are provided or cut to the exact d:imensions 
shovm. on the floor plan and floor plan data 
sheets. In the case of cable holes using sheet 
metal type sheathing, usually holes of less than 
one square foot in area in floor, the actual 
opening is provided or cut 3/16 inch larger all 
around than the finished hole shown on the 
floor plan drawings. 

1.06 Fascia angles required for cable hole and 
slot openings in fire resistive floors 

and cable hole openings in fire resistive walls 
or partitions are furnished and installed by the 
Telephone Company. The outer faces of the legs 
of these angles are flush with sides of opening 
and floor, ceiling or wall surface. The legs 
flush with floor, ceiling, wall or partition 
are drilled and tapped by the Telephone Company, 
as indicated on the drawings referred to in 
Paragraph 2.01, to facilitate installation of 
sheathing and covers. The tapped holes are 
protected by inserting temporary screws prior 
to placing the concrete and floor material. 

1.07 Flush cover plates required for the unused 
portions of cable openings in the floor 

together with the necessary support angles fas
tened to the vertical legs of the top fascia angles 
are furnished and installed by the Telephone 
Company. 

1.08 Design requirements for standard cable 
hole sheathings are covered in a section 

of Division AA380 of the Bell System Practices. 

1.09 Installation requirements for cable hole 
and cable slot sheathing, closing details 

and cable sleeves together with power cable sup
ports in shaftways are covered in Section AA614. 003, 
Sheathing for Cable Qpenings - Installation. 

1.10 A method of forming cable openings in re-
inforced concrete floors under main dis

tributing frames by use of removable aluminum 
cores is described in Section H36.149, Core 
Method of Forming Main Frame Cable Holes. This 
method is both economical and practicable, and 
is offered for consideration when arranging for 

41 cable openings under main distributing frames. .i 

Copyright, 1952, by American Telephone and Telegraph Company 
Printed in u. S. A. P~e 1 
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SECTION H36.148 
SECTION 1154,302 

9,02 A tapered opening is provided in the 

9,03 

floor for this sleeve. 

This sleeve is limited to a maximum 
4-inch inside diameter in a 5-inch hole. 

10, ENCLOSURE FOR VERTICAl CABLE RUN ADJACENT 
TO COLUMN 

10,01 Drawing ED-90579-01 covers the enclosure 
of vertical runs located adjacent to a 

column, such as where a cable run passes 
through non-equipment space. Such enclosures 
are provided with an opening on both sides of 
the cable racks to facilitate the work of the 

r"' installer. The fire resistive construction 
and finish of the enclosure are governed by 
the local conditions. Such enclosures are pro

.... vided by the Telephone Company. 

11. FIBE PROTECTION FOR CABLE OPENINGS 

11.0l In closing cable openings in floors, 
walls or partitions of fire resistive 

telephone build;inga, canvas bags containing 
mineral wool are packed around the cables to 
prevent drafts from carrying smoke, flames or 

the bags are folded as necessary to permit them 
to be fitted in the limited space provided. 

,-..11.04 The closing of cable holes in floors, 
walls or partitions and cable slots in 

floors provided for future use is done by the 
Telephone Company. Such openings are packed 
tightly with canvas bags of mineral wool in 
accordance with Paragraphs 11,01 to 11,03. 

11.0) In central office buildings where outside 
underground cables require cable racking, 

a cable vault separated from other parts of 
basement by a fire resistive wall is provided. 
In general this is based on the following: 

(a) Protects cables from possible fire 
originating in general basement • 

(b) In locations where M.D.F. is in first 
story directly above the a.able racking 

in basement, provides a fire barrier be
tween general basement and equipment space 
in which M.D.F. is locat~d. From a fire 
protection standpoint, this makes the 
cable vault a part of the frame room. 

heat throughJ-he openings in case of fire ex- Fire resistive ratings and protection of verti-
cept in the case of the slots beneath the cal openings in cable vault walls are covered 

..,..M.D.F. and protector frame (see Paragraph 11.05), in Section Hlil.2JO, Interior Construction to 
cable openings in enclosed shafts and cable \.+..Restrict Spread of Fire. 
·sleeves. Cable openings through combustible 
type floors, with the exceptions stated abovel 
also are packed with bags of mineral wool, but 
in holes through combustible walls and parti
tions t~is protection is not required. The 
bags are of eight-ounce canvas and are filled 
about three-quarters full with mineral wool so 
as to be about 12 11 x 12 11 x 1 11 in size per 
Specification KS-5048. 

11.02 Cable holes in fire resistive floors are 
packed tightly with canvas bags of miner

al wool to a depth of approximately 811 above 
the bottom cover plate. Cable holes in com
bustible floors are packed to a depth of L. 11 • 

In fire resistive walls and partitions, all 
available apace around th~ cable runs is packed 
with canvas bags from cover to cover of the 
cable hole. 

11,03 When installing the bags of mineral wool 
each horizontal layer of bags is arranged 

so as to overlap the space between the bags in 
the layer beneath and to fit tightly against 
the cable runs and sides of the· cable hole. 
It will not be practicable to close completely 
all small openings by this method but the ar
rangement will effectively cut off drafts and 
will be satisfactory from a ~re protection 
standpoint. In the case of small cable holes, 

Page 4 

12, TEMPORARY COVERS FOR CABLE OPENINGS IN 
FLOORS 

i+' 12, 01 It is good practice for the Telephone 
Company to place all permanent top and 

bottom cover plates end canvas bags of mineral 
wool in cable holes and slots at the earliest 
possible tirne in the construction of buildings 
to provide adequate fire and accident protec
tion at these locations during the construction 
and equipment installation periods. 

12.02 Temporary covers for cable openings are 
furnished and installed by the Telephone 

Company during the construction of a building 
where such openings are not provided with per
manent covers in this period. During the equip-
ment installation as cables are added, the in
staller modifies these temporary covers as nec
essary until the regular closing details are 
installed. These temporary closures may be 
constructed of materials such as "cement
asbestos boards, treated wood, wire baskets 
with canvas bags of mineral wool, and pine 
boards. 

12.0J In order to be sufficiently fire resistive, 
all temporary closures are comparable in 

L+.fire resistive rating to a cement-asbestos and 

f 
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pine board cover over a basket containing bags 
of mineral wool. For exampl~, if pine boards 
are used, a cement-asbestos board of at least 
1/811 thiclrness, or its equivalent in fire pro
tection, is attached to the underside of the 
pine boards. Cement-asbestos boards are avail
able which can be nailed to wQod and cut easily 
so that sections of the cover can be removed 
when cables are being installed. Board covers 
are usually secured to cleats so that the 
cover can not be accidentally moved on the 
opening. 

12,04 In addition to the temporary cover, bags 
of mineral wool as described in Para

graphs 11,01 to 11,03 are packed tightly to a 
depth of at least 6n into wire or metal lath 
baskets under the cover. The baskets are not 

SECTION H36.148 
SECTION Jl54.J02 

to be dependent upon wood por-tions of the 
closure for support in case the wood is removed 
Or destroyed. 

12.0S All covers are to be of adequate strength 
and securely fastened in place. They 

should not be unfastened or removed except when 
it is necessary to work in the cable holes or 
slots, or to place the permanent sheathing or 
cover plates. 

12.06 The closures should always be replaced 
at night if worlanen are not on the job. 

Western Electric Company installation practices 
cover the use of temporary guard rails around 
the cable holes through which cables are to be 
run, and its practice is to use temporary clo-

,.J sures during the progress of its work in plac-
ing the cables. ~ 

Page S 
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BELL SYSTEM PRACTICES 
Buildings 
Operation and Maintenance 

SECTION H54.J10 
Issue 1, April, 1952 

AT&TCo Provisional 

BUILDING MAINTENANCE INSPECTIONS 

EXTERIOR AND GROUNDS 

1. GENERAL 

1.01 This section outlines a plan for making 
and reporting periodic, scheduled in

spections of building exteriors and grounds. 
It also suggests procedures for administering 
the corrective measures indicated by the in
spections. 

1.02 It is the purpose of the inspections to 
disclose conditions requiring repairs 

and to classify them according to their urgen
cy as follows: 

(a) Conditions requiring ~ediate re?air 
attention with emphasis on those in

volving safety of personnel or property. 

(b) Conditions requiring repairs which will 
be scheduled for completion prior to 

the next inspection. 

(c) Conditions of a deteriorated na.ture 
not requiring repairs before the next 

inspection but which should be given spe
cial attention on subsequent inspections. 

1.03 It is intended that the inspections will 
be made by personnel qualified to recog

nize and evaluate the physical condition of 
the buildings. The plan for inspections out
lined herein does not supersede day-to-day 
supervisory observation and reporting of de
fective structural and grounds conditions. 

2. SAFETY PRECAUTIONS 

2.01 THE INSPEC'.IDR SHALL AT NO TIME EXPOSE 
HIMSELF TO PERSONAL INJURY. Where cir

cumstances require the examination of items in 
hazardous locations, a qualified contractor 
with proper equipment for making such examina
tion in a safe maIU1er should be employed. 

J. FREQUENCY OF INSPECTIONS 

J.01 Inspections of the exterior of building 
structures and surrounding ground areas 

should be made at least annually. It is gen
erally preferable to schedule such inspections 
at a time of the year which will allow any: 
necessary repairs to be completed during weather 
favorable to outside work. 

3.02 Special inspections should be made on 
buildings following severe storms or 

other disillrbances which might affect the build
ings structurally. 

4. CHECKING LIST 

4.01 Form E-3922, Checking List, Building Ex-
terior and Grounds Inspection, is used 

for guidance in making the inspection. The 
form lists items to be inspected and principal 
conditions to be observed. A copy of this form 
filled out for a typical inspection is shown 
in Exhibit 1. 

4.02 The checking list includes items typical 
of those to be examined on the inspec

tion of building exteriors and grounds. Space 
is provided for writing in i terns not specifi
cally mentioned. 

4.03'~ The principal conditions to be observed 
are described or illustrated in Part 5. 

These are intended to aid the inspector in 
recognizing defects commonly found on building 
exterior and ground inspections. 

5. PRINCIPAL CONDITIONS TO BE OBSERVED 

Sidevralks and Paving 

).01 Fig. 1 illustrates defective conditions 
corrJTionly found on sidewalks or paved 

areas, such as spalled surfaces, uneven sur
faces, cracks and deteriorated joints. Side
walks and paving should also be inspected for 
loose expansion-joints and poor drainage. 

Spoiled Surface 

Deteriorated Joint 

Fig. 1 - Common defects in paving and sidewalks 

Copyright, 1952, by American Telephone and Telegraph Company 
Printed in U .. S. A. Page 1 
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SECTION H54.310 

Landscaping 

5.02 Ground areas should be examined for evi-
dence of erosion, poor drainage and 

grading. Dead or diseased trees and shrubs 
should be reported. Trees and shrubs should 
be checked for proper pruning. Cases where 
limbs interfere or rub on wires or buildings 
should be noted. Because of potential damage 
to exterior surfaces, vines on buildings should 
be observed. Lawn areas should be inspected 
and conditions indicating the need for repairs 
such as resodding, regrading, etc., reported. 

Masonry 

5.03 Illustrated in Fig. 2 is an example of 
open joints in brickwork. This defect 

is frequently found in lnasonry construction of 
all types. The head (vertical) joints are 
especially susceptible and should be carefully 
examined. Open joints if not corrected usually 
result in leaks and deterioration_ of the ·wall 
and possible damage to interior walls. 

Fig. 2 - Open joints in masonry wall 

5.04 Fig. 3 illustrates a structural crack in 
a· brick wall. These are·usually caused 

by settlement and are generally found on corners 
of the building and around doors and windows. 
Cracks such as this should be repaired prompt
ly to avoid leakage and further deterioration. 
Stonework, terra cotta and other types of rru;i.

sonry construction should also be observed for 
evidence of structural cracks. 

Fig. 3 - Structural crack in masonry wall 

Page 2 

5. 05 Spalling of the surface of a brick wall 
0

is illustrated in Fig. L.. This is gener
ally found on surface.s which have been painted 
or sealed and usually results from moist\U'e 
being trapped in the brick or stone. The ad
jacent area should be examined for cracks or 
openings permitting water penetration. 

Fig. 4 - Spalling on brickwork 

5.06 Masonry should also be observed for loose 
bricks, stone or terra cotta. Caulking 

around vdndows, coping joints, grills, etc., 
should be examined and dried or loose condi-. 
tions reported. 

5.07 Efflorescence usually results from mois
ture in the wall. Surrounding areas 

should be examined carefully for leaks, cracks 
or open joints. 

5.08 Painted masonry surfaces should be in
spected for signs of deterioration of the 

paint. 

Woodwork 

5. 09 Woodwork should be examined for damaged 
or loose portions, dried or loose caulking, 

nail rust stains, cracked and rotted areas and 
deteriorated paint. Woodwork should also be 
insp€cted for evidence of termite damage in 
areas where these insects are prevalent. 

Windows and Doors 

5.10 In Fig. 5 are shovm some of the common 
defects found on windows and doors. 

Metal doers and ·windows should be examined for 

• • • 
I, 

evidence of rust and corrosion. Other defective P 
conditions on windows and doors to be observed j 
are: damaged frames or sash, broken or cracked \ 
glass, defective or missing hardware and im-
proper operation. Screens a~d grills should 
be inspected for corrosion, damaged screen or 
frames, deteriorated paint and improper opera-
tion. 
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Putty dried/ 
and loose ' 

I 

Wood rotted 

I~ 
I 

Paint checked ! :, ·: , ,, ! : 
and peeled '\ .~I'·· :h 1i: 

~~ ",,.,. 

Calking loose and dried----... _ 
~-.-· 

Fig. S - Common defects on windows and doors 

Metal Work 

5.11 Exterior metal work such as fire escapes, 
manhole covers, fences, gratings, fill 

pipe caps, grills, louvres, access doors, etc., 
should be examined for deteriorated paint, 
rust or corrosion, damaged or bent metal, 
loose fastenings, defective operation and loose 
or dried caulking. Metal work adjacent to 
driveways or parking areas should be observed 
for adequacy of protection against damage by 
vehicles. 

Roofing 

5.12 Figs. 6, 7 and 8 illustrate some of the 
defects found on flat roofs and flashing. 

Cracks, breaks and open joints should be ob
served and reported. Blisters and alligator
ing do not necessarily indicate trouble but 
these areas should be examined carefully for 
dried felts or cracking. A check· should be 
made for exposed or dried felts which deterio
rate rapidly. Flashings should be examined 
for evidence of damage, breaks) looseness, 
dried out membranes and open joints. 

Fig. 6 - Cracks in smooth surfaced roof 

SECTION H54. 310 

. Blister- Dried Felt 

Fig. 7 - Defects on pitch and gravel roof 

Fig. 8 - Loose and damaged flashing. 

5.13 Flat roofs should also be checked for 
miscellaneous objects stored or lying 

about as these may cause damage. Debris around 
sumps and leaders may cause· water to stand on 
the roof. Damaged ar missing strainers on 
drains should be reported. 

5.14 Shingle roofs should be inspected for 
loose, damaged or missing shingles. Ridge 

rows and valleys should also be examined for 
defective flashings. 

5.15 Slate roofs should be examined for bro-
ken or missing slates and for damaged or 

missing snow stops. 

6. IN SPEC TI 0 N PROCEIDRE 

6.01 The checking list Form E-3922 is used as 
a guide in making the inspection and notes 

on the inspection are made on Form E-3923, 
Notes on Inspection. Notes shoul~ be numbered 
and the number shown opposite the item on the 
checking list. Notes should describe in de
tail the conditions found and include recom
mendations as to nature of correction. Space 
is provided for indicating the urgency and 
estimated cost. Minor items need not be esti
mated but sho11ld be marked "Minor". Form E-3923 
is shovm in Exhibit 2 filled in for a typical 
inspection. 

Page 3 
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SECTION H54. 310 

6,02 In making the inspections, the following 
procedure is suggested. 

(a) Inspect the exterior and grounds with 
the supervisor in charge of the build

ing and check defects and leaks known to 
him. 

(b) Refer to previous inspections and 
check on the completion of items re

ported. Special attention is given to 
those items reported as requiring atten
tion at a future date. Recent House 
Service Quality Inspections.(B.S.P. 
H54.201) and Building Maintenance Interior 
Inspections (B.S.P. H54.311) should also 
be referred to and attention given those 
items within the scope of this inspec
tion. 

(c) Inspect ground areas. 

{d) Inspect exterior wall surfaces from 
the ground. The use of binoculars is 

helpful in examining high areas. Note any 
vantage points on the building such as 
windows, fire escapes or offsets from which 
closer examination of the wall areas may 
be made. 

(e) Proceed to the roof and examine the 
roof, parapets, flashings, copings and 

other items on the roof as indicated on the 
checking list. 

(f) From the roof go domi through the build-
ing and examine the interior surfaces 

of exterior walls and ceilings for evidence 
of wall or roof leaks. Further investi
gation of such conditions should be made 
as necessary. 

(g) While going through the building exam-
ine exterior wall surfaces and append

ages from vantage points such as windows, 
fire escapes or building offsets. Defects 
noted in the inspection from the ground 
should be reexamined at close quarters. 

(h) Where possible defects on exterior Slll'-
faces are in such locations that close 

examination from safe vantage points is not 
possible? consideration should be given to 
eroploying a qualified contractor to make 
the examination from drop scaffolds or 
other proper equipment. 

(i) On multi-story buildings of such height 
that examination of the exterior wall 

surfaces can not be made satisfactorily 

Page 4 

from the ground or vantage points on the 
building, and when the general condition 
of the accessible portions of the walls 
indicate that a complete inspection is ad
visable, the employment of a qualified 
contractor to examine the walls from drop 
scaffolds or other proper equipment should 
be considered. When such inspections are 
ritade, any necessary minor repairs are 
generally made concurrently with the in
spection .. 

7. BUILillll:l MAINTENANCE INSPECTION REPORT 
FORM E-3924 

7.0l The field notes on the inspection which 
were made on Form E-3923 are reviewed 

and conditions requiring attention are summarized 
on Form E-3924. Exhibit 3 shows a sample of 
Form E-3924 ~illed out for a typical inspection. 

7. 02 The report is addressed to the supervisor 
responsible for maintenance in the build

ing, district or area as local practice may 
require. Copies of the report may be sent to 
other supervisors for their information as 
necessary. 

7.03 The heading on Form E-3924 is completed 
by filling in the inspectoris name, date 

of inspection, city and building as indicated. 
The items are numbered for reference. The 
conditions requiring attention are fully de
scribed and recommendations for repairs made 
in the space headed "Reco.rmnenda tions. 11 Items 
of a similar nature are grouped together on 
the form. 

?.04 The urgency with which corrective meas
ures are required is to be designated in 

the column headed ''Urgency" by the letters A, 
B or C as follows: 

A Requires immediate repairs. 

B - Repairs are required but will be sched
uled for completion prior to the next 
inspection. 

C - Condition is deteriorated but, repairs 
are not required prior to the next 
inspection when item is to be re
examined. 

7.05 The estimated cost of the recommended 
repairs as shomi on Form E-3923 is entered 

in the column headed "E$t. Cost." The estimate 
need only be approximate as it is not intended 
to be a basis for contract negotiation. 

• 

• 

• e 
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7.06 Fonn E-3924 provides a means for checking 
progress in correcting conditions re

quiring attention. The date that it is de
sired to have the form returned for review 
should be shov-m in the space provided at the 
bottom of the form. This date should be set 
sufficiently in the future to allow adequate 
time for completing repairs indicated as ur
gent or for scheduling those to be completed 
prior to the next inspection. 

7.07 On or before the return date indicated 
on Form E-3924, the supervisor respon

sible for completing the repair work should 

Attached: 
Exhibits 1 through 3, inclusive . 

SECTION H5h. 310 

indicate the action taken in regard to each 
item and return a copy of the form through 
lines of organization to the supervisor who 
originally signed the summary. Order numbers, 
contract references, costs or other pertinent 
information may be shovm if available. The 
date of completion of the work on each item 
should be sho;m in the last column. If the 
work is uncompleted, explanatory remarks in 
regard to uncompleted items should be shovm in 
the "Action Taken" space. Arrangements should 
be made for further tracing on uncompleted 
items as necessary. 

Page 5 
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EXHIBIT {/l 

CHECKING LIST 
EXTERIOR AND GROUNDS INSPECTION 

GROUNDS WAI.LS ROOF 
.. . ...... -- ANT~···· ... 

CURBINJ BRICKWORK (2) CATWALKS 
DRAINS l"ORNICE• CHIMtEYS 
DRIVEWAYS ! .............. .._ FRA'-s - -· ···-· "'TUBS 

FENCES & GATES FI RE E-"'CAPES COPINGS 

GRATIMlS F- -- "'HUTT""R" nRA•UC! 

LAWNS & SHRUBBERY FLAGp-· -- FLAGPOLE• 

PARKING AREAS GUTTER., & DOWN SPOUTS FLASHINGS 
PAVEiENTS HOSE BIBS HATCl-£S 
RAILINGS I NTCR' ""' WALLS HOl~T -- ··-

RETAINING WALLS LIGHT FIXTURES (3) 1 AnDERS 

SIDEWALKS ({} LINTELS LEADERS 
SIDEWALK OPENINGS tiETAL TRIM PARAPETS 
SPRINKLER SYSTEMS SCREENS PENTHOUSES 
STEPS SI AiESE CONNECTIONS ROOF I NB (t;l 

SIGNS SKYLIGHTS 

ST!l\EWORK VENTS & STACKS 

STUCCO 
TERRA COTTA 

VENT OPE.NI NJS 

WUl>alS & FRAKS 
WOCO SIDING 

WOOD TR Ill 

NUM8ER •oTES MAOE o• THE INSPECTION AND Pl.ACE THE NUMBER OPPOSITE THE ITEM 
A80VE FOR REFERENOI:. ITEMS MOT NUMBEflED IHOtCATES CONOITION IS SATISP'ACTORY. 
llaE llLAlfK 9PACES P'OR WRITllfS IN ITE1t9 NOT LISTEO. 

PRINCIPAL CONDITIONS TO BE OBSERVED 

LANQSCAPING ~ ROOFIMl 

DRAINAGE OR GRADING POal OPEN JOINTS CRACKS Cf\ BREAKS 

' 
TREES OR SHRUBS DISEASEt CRACKS BLISTERS 
PRUNING REQUIRED SPALLEO SURFACES EXPOSED OR DRY FELTS 

LOOSE oPEN JOINTS 

SIDEWALKS a: PAVING CAULKING DRIED OR LOOSE LOOSE OR DAMAGED FLASHING 

l EFFLORESCENCE LOOSE OR DAMAGED SHI NG LES 
CRACKS PAINT DETERIORATED DEBRIS 
SPALLEO SURFACES 
POOR ORA I NAGE WUDOWS & DOORS UN::VEN 
LOOSE EXP. JOINTS PAINT DETERIORATED fJETAL W!:RK FRAl.ES OR SASH DAMAGED 

WOOOIORK GLASS BROKEN PAINT DETERIORATED 
CORRODED OR ROTTED CORROOED 

PAINT DETERICRATED PUTTY OR CAULK I NG LOOSE LOOSE 
ROTTED HARDWARE DEFECTIVE DAMAGED 
CRACKED OR BROkEN DEFECTIVE OPERATION DEFECTIVE OPERATION 
CAULK I NG LOOSE SCREEN DAMAGED CAULKING LOOSE 

TCI Library  www.telephonecollectors.info TCI Library  www.telephonecollectors.info 



, 
l 

t 
i 

EXHIBIT /12 

NOTES ON INSPECTION 
INSPECTED BY a. ~ Cl TY~a:=::-'(:S.e:o~£.~~~~~:__-
DATE f.15'-S/ BUILD I NB a~ .t: t: CEO p...._dl ~ .... ,...'""' 

NO_ NOTES 
URGENCY.. 

EST. COST 

( /) .I . • - A I ~ 
,_ - .. 

. 4 -<-d 

~ ..__ ~ -<A ~-
11 - . . +- . A • . . . S"&-.oo . - ~ -

X;, • - r. , - --7! . . . , , 
rJ " . 

C:l) A+ ... - ; -- L ~ 
, ·n - . B 

~----~ -
. 

............ - . . 

. 
_...,..{ -!.. • D , • 

_..,.;;t 2~. - ~. c.l.. IS-o.oo 
/J/~I 0 , 4 rt. . - , ~ ti . , 
J , J_ , /, • J 

., 
--

II tJ " d 
(3l 

..,. P~ . ,p , 
~ - - ::::t: A 

. (J v 
CA .. "'0- ./c.__,'GI( . ~ , _......, 

7' ~ - " . - - A • A - ?h' 

~ ~ ...........__ '...,/_ 0 D • 
, 

v 

(~) .% -. J / -~ ',;'. . ~ c 
_J . , A 

u , ..-....... 
u· 
AA • ' JI , 

* INDICATE URGENCY BY LETTER 
A - REQUIRES IMMEDIATE REPAIR 
B - REPAIRS TO BE IOHEDULED 

t1 

C - RE-EXAMINE ON NEXT INSPEOTIOll 

.+ 
~ ~ 

~ -· , 

tt Ml llOR ITEMS ·11EED llOT H 
EITIMATED - MARK •u11101t.• 
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BUILDING MAINTENANCE INSPECTION REPORT 

H Smith A. Jone• T•--=--===-=-~=--~~~ IN•,.coTIED ev~---'='!,--'""""'-"v'------------
Div.Syuy. of Bld&•· & Supp11. o.,._, ___ _,9.,/"18...,_/..,~,.l~-----

TITl..I 

c ITT-~A~l.,pha~townl"""'-..-.. --
Bu I LO, •• , _ _,,Al,,,.,pha,,,.to="""'--'c~·~o~---

ITEM 
No. 

1 

2 

4 

RECOMMENDATIONS 

Repair sidewalk to front steps. Slab la 

cracked and sunken. It la a tripping 

hazard. 

Repair structural crack in brickwork on 

northeast corner of building at 2nd story 

level. Pointing recommended before freezing 

weather. 

Replace light globe above rear exit doorwq. 

Globe is cracked. 

Several large blisters have formed on roofing. 

No action is recommanded at this time. 

URGENCY• EsTIMATED 
COST 

A 55.00 

A Minor 

c 

ACTION TAKEN DATE 
COMPLETED 

,e.,,..: •. ,t........,. w o. #' ~Y4<2 lo.2.s1 

~~~~ll?.. 
~ .ISo.oo 

None necessary at this time. 

RETURN ONE COPY CF THIS REPORT BY 12/ls/51 * I N:>I CATE LRGENCY BY LETTER S. Brown 
SHOI ACTION TAKEN AND COMPLETION DATES. 
IM>ICATE STATUS Of UNCOMPLETED ITEMS. 

A - REQUIRES UIEDIATE REPAIRS_. 
8 - REPAIRS TO BE SCl-£0ULED. 
C .. RE..£XAU1f£ ON NEXT INSPECTION. T1T&.IE 

TCI Library  www.telephonecollectors.info TCI Library  www.telephonecollectors.info 



BELL SYSTEM PRACTICES 
]lUildings 
aperation and Maintenance 

BUILDING MAINTENANCE INSPECTIONS 

SECTION H54.3ll 
Issue 1, May, 1952 
AT&TCo Provisional 

INTERIOR 

1. GENERAL 

l.Ol This section outlines a plan for making 
and reporting periodic, scheduled inspec

tions of building interiors. It also suggests 
px·ocedures for administering the corrective 
measures indicated by the inspections. 

1.02 Unsatisfactory conditions requiring 
painting or repairing are classified ac

cording to their urgency as follows: 

(a) Conditions requiring immediate repair 
attention with emphasis on those in

volving saf'ety of personnel or property. 

(b) Conditions requiring painting or re
pairs that will be scheduled far com

pletion prior to the next inspection. 

(c) Conditions of a deteriorated nature 
not requiring repairs before the next 

inspection but which should be given spe
cial attention on subsequent inspections. 

1.03 rt is intended that inspections will be 
made by personnel qua.l.if-ied to recognize 

and evaluate the physical condition of the 
buildings. The plan for inspection outlined 
herein does not supersede day-to-day supervi
sory observation and reporting of defective in
terior conditions. 

2. SAFETY PRECAUTIONS 

2.01 THE INSPECTOR SHALL AT NO TIME EXPOSE 
HIMSEIF TO PERSONAL INJURY, Where cir

cum.stances require the examination of items in 
hazardous locations he should take necessary 
precautionary measures to insure his personal 
safety or a qualified contI"actor who has the 
proper equipment for making such examinations 
in a safe manner should be employed. 

3 • FREQUENCY ~ INSPECTIONS 

3.01 Inspections of building interiors are 
scheduled at such intervals as local con

ditions may require. These inspections may be 
made concurrently with the exterior and grounds 
inspection (B,S,P. Section H54.310). It is 
reco:nmended1 however, that all building inte
riors 'be inspected at least once each year. 
Special inspections may be scheduled at any 
time to deal with new problems or to follow up 
current projects. 

4. CHECK LIST, FORM E-3928 

4 0 01 For purposes of this inspection the main
tenance of building interiors is divided 

into six categories, as follows: 

Paint 
Walls, Partitions and Ceilings 
Doors and Windows 
Floors and Floor Covering 
Stairways 
Electrical and Plumbing Fixtures 

4.02 To assist in making the inspection a 
Check List, Form E-3928, is used. A copy 

of this form, filled out for a typical inspec
tion is shown in Exhibit 1. 

4.03 Form E-3928 includes two lists, one indi-
cating items to be examined under each 

category and a second showing principal condi
tions to observe. Space is provided for adding 
items not specificalJ;y listed. 

4.04 The principal conditions to observe are 
described in Part 5. These are intended 

to aid the inspector in recognizing defects 
collllllonly found in building interior inspec~ 
tions. 

5. PRINCIPAL CONDITIONS TO OBSERVE 

Paint 

5.0l Painted surfaces are inspected for condi-
tions indicating deterioration. Peeling, 

checking, chalking, spots worn thin by washing, 
stains and discolored areas are conditions in
dicating that painting is desirable, Surfaces 
that are soiled but sound otherwise and require 
washing only are noted. 

5.02 Particular attention is given lower wall 
areas subject to damage by furniture and 

waste receptacles. 

Wal.ls, Partitions and Ceilings 

5.03 Plastered surfaces are examined for 
cracks, loose segments and water penetra

tion. The source of moisture or leaks result
ing in spalling1 efflorescence and staining 
should be located. Ceilings are thoroughly in
spected for evidence of water penetration. 
Loose sections of acoustical tile should be re
ported. 

Copyright, 1952, by American Telephone and Telegraph Company 
Printed in U. S. A. Page 1 
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SECTION H54.3ll 

5.04 Inspect movable partitions for loose, 
cracked or broken panel sections. 

5.0S Marble, tile, travertine and other ma-
sonry finishes are examined for cracks, 

loose sections or tiles and joints that require 
repainting. Inspect joints of tile walls and 
partitions for loose mortar. 

5.06 Examine seals and adjoining wall areas 
around piping entering the building 

through basement walls, particularly gas lines 
below grade, for cracks and openings. 

Doors and Windows 

5.0? Doors, windows and frames are examined 
for deteriorated finish. Observe worn 

spots resulting from handling and washing. 

S.08 Inspect venetian blind finish for peel
ing, checking, chalking and worn spots. 

Also examine for cracked, bent or broken slats 
and defective tapes, ropes and hardware. 

5.09 Window shades are examined for tears, 
stains and defective roller operation. 

Examine drapes for fading, worn or torn areas 
and loose hangers. 

5.10 Examine doors and windows for cracked, 
loose or broken glass and loose, defec

tive or missing hardware. Inspect wind deflec
tors for cracks. Wind deflector support brack
ets should be examined for loose mounting 
screws. Spot check windows for ease of opera~ 
tion. 

Floors and Floor Covering 

5.ll Floors and floor covering a.re observed 
for indications of wear, damage and tr~p

ping hazards. Inspect masonry floors for 
cracks, open joints, spalling and raised or 
settled sections. Wood floors are.examined for 
sagging, settling and rotting. Woodwork should 
also be inspected for evidence of termite daJ'IP-o 
age in areas where these insects are prevalent. 

5.12 Check for indentations of floor covering 
caused by chairs, desks, tables, lockers, 

file cabinets and ladders• Floor covering de
teriorated by age and wear will be indicated by 
checks, cracks and dull areas tha.t do not re
spond to normal waxing. 

Stairways 

5.13 Stairway safety treads and landings are 
examined for worn, loose or damaged 

sections. 

Page 2 

5.14 Handrails, balustrades, newels and brack
ets are checked for loose connections and 

anchorages. 

s.15 Open and close stair doors to observe 
self-closing features. 

5.16 Check for adequate illumination and signs 
indicating the way of egress. 

Electrical and Plumbing Fixtures 

s.17 Inspect light fi..~tures for cracked or 
broken reflectors and deteriorated fin

ish. Give special attention to fixtures not 
securely attached to ceiling or wall. 

5.18 Observe wall, pedestal and floor fans for 
dripping oil, frayed or damaged electric 

cords and condition of safety guards. Pedestal 
fans should be set with the center line of the 
motor about 81611 above the floor so that the 
clearance to the guard will be well over 6 
feet. 

s.19 Inspect switches and electrical outlets 
for loose, broken or missing cover plates 

and screws. 

5.20 Inspect washbasins, service sinks, toi-
lets and urinals for drainage and for 

chipped, cracked or broken porcelain. Observe 
condition of stoppers in washbasins and sinks. 
Examine faucets, soap dispensers and flush 
valves for leaks, improper operation, corrosion 
and necessity of replating or replacing. 

6, INS PE CT ION PROCEDURE 

6.0l The Check List, Form E-3928, is used as a 
guide in making the inspection and notes 

on the inspection are made on Form E-3923, 
Notes on Inspection. Notes are numbered on the 
latter form and may be numbered after the ap
propriate item on the Check List for identifi
cation. When the note concerns painting, the 
number is written in the colunm headed "Paint" 
even though the item in question may appear 
elsewhere on the Check Ll..st. 

6.02 Unsatisfactory conditions found are de-
scribed in adequate detail on Form E-3923 

and recommendations for corrective action 
should be included. Space is provided for in
dicating the urgency and estimated cost of com
pleting the work. Minor items need not be es
timated but should be marked "Minor. n Form 
E-3923 is shown in Exhibit 2 filled in for a 
typical inspection. 
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6.03 In making the inspections, the following 
procedure is suggested: 

(a) Inspect the building interior with the 
supervisor in charge of the building 

and check deteriorated or damaged condi
tions kn""11 to hilll. 

(b) The status of items reported as a re-
sult of previous building interior in

spections and scheduled for completion 
prior to the current inspection should be 
checked. Special attention is given to 
those items reported as requiring atten
tion at a future date. 

(c) Check' status of interior maintenance 
items reported in the most recent 

House Service Inspection Report (B.S.P. 
Section H54.201). 

(d) Inspections ma;r be started either on 
the uppermost floor or in the base

ment; however, one floor should be com
pleteJy inspected before continuing to 
another. Reference to the Check List will 
assist in assuring that all i terns will be 
inspected. 

(e) Special attention is given ceilings 
directly below the roof 1 washrooms, 

service rooms or kitchens for indications 
o.f water penetration and leak$. Examine 
interior surfaces of exterior walls for 
water penetration, particularly areas ad
jacent to windows and doors. 

(f) Electrical and plwnbing fixtures, in-
cluding associated outlets and plwnb

ing should be spot checked during the 
course of the inspection. While these 
items are norm.ally repaired on a routine 
basis when required, this inspection pro
vides a supervisory check and record of 
maintenance conditions. 

(g) Fire protection equipment tests and 
inspections are made in accordance 

with the Bell System Practices covering 
those procedures and are therefore not in
cluded in this section; however, it may be 
desirable to schedule sUch tests and in
spections to coincide with this inspec
tion. 

BUILDING MAINTENANCE INSPECTION REPORT, 
FORM E-3924 

7.01 Recommendations for interior painting and 
maintenance work are made by reviewing 

notes taken during the inspection on Form 
E-3923 and swmnarizing them on the Building 

SECTION H54.3ll 

Main't.enance Inspection Report, Form E-3924. A 
copy of this fonn filled out for a typical in
spection is shown. in Exhibit 3. 

7.02 Address the report in the space provided 
and forward to the building, district, 

division or area supervisor responsible for 
maintenance of building interiors as required 
by local practice. Copies of the report ma;r be 
sent to other interested supervisors for their 
information. 

7.03 Complete the heading of the form by fill
ing in the name of the person making the 

inspection, date of inspection, city and build
ing. 

?.04 Describe briefly but adequately the con-
dition of each item requiring attention 

and indicate the repairs required in the space 
headed "Recommendations. n Items refeITing to 
the same type of work are grouped together. 
Consult with the appropriate supervisor before 
recommending painting or repairs to determine 
whether alterations, moves or other projects 
are scheduled for the quarters under review. 

7 .o5 This report is prepared on the basis that 
the condition of each item inspected is 

satisfactory unless indicated otherwise. 

7.06 The urgency for corrective action is in
dicated by the letter A, B or C entered 

in the column headed 11Urgency. 11 Classification 
i~ made according to the following: 

A - Requires immediate repairs. 

B - Repairs are re quired but will be 
scheduled for completion prior to the 
next inspection. 

C - Condition is deteriorated but :repairs 
are not required prior to the next in
spection when the i tern is to be reex
amined. 

The interval between schedt.µed inspections 
should be considered when classify:ing condi
tions recognized as unsatisfactory but not re
quiring repairs before the next inspection. 

1.07 Enter the estimated cost of making the 
repairs recommended for each item in the 

column headed 11Est. Cost. " Minor repairs need 
not be estimated but are marked "Minor" in the 
estimated cost column. 

7 .OB The data thus accwnulated will assist in 
preparing a budget and schedule of inte

rior maintenance for the following period. 

Page 3 
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SECTION H54.311 

7,09 The remainder of the Inspection Report 
.form provides a means of checking the 

progress of recommended repairs. The supervi
sor whose signature appears in the lower right
hand corner of the form should indicate in the 
space provided_the date desired to have the 
form returned to him for review. This date 
should be set sufficiently in the future to al
low adequate time for completing the recom
mended repairs or to conform to scheduled com
pletion dates. 

7.10 On or before the return date indicated, 
the supervisor responsible for completing 

the repair work should indicate the action 
taken on each item and return a copy of the 
form to the originator. 

Attached: 
Exhibits 1 through 3, 

inclusive. 

Page 4 
4 Pages and Attachments 

7,11 Information of interest, i,e,, order num-
bers, contract references, costs or other 

pertinent data should he included. Indicate 
the date of completion where applicable. The 
status of uncompleted items should be shown. 

7.12 Arrangements to follow up uncompleted 
items should be made as necessary. 

7,13 It is suggested that a folder be provided 
for each building for filing the periodic 

interior building inspection reports and the 
inspection reports on exterior and grounds 
(B.S.P. Section H54.Jl0). Correspondence asso
ciated with reconnnendations resulting from the 
inspections may be included together with 
copies of routine orders, work requests, con
tractors' bills and major invoices for com
pleted jobs. 

I 
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Exhibit Ill 

CHECK LIST 
BUILDING INTERIOR INSPECTION 

INSPECTED BY'_~U~·-'#'Jl<il~.,_,~,_,,4r1_ ____________ _ 

r- IK- $t BUILD1 NG • ............... DATE 

*WALLS' FLOORS FIXTURES 

BASEBOARDS ASPHALT TILE FANS 
CEILING CARPET FAUCETS 

rl.2 COLUMNS CERAMIC TILE F"LUSH VALVES 

MARBLE l /) CONCRtTE FUSE PANELS 

MOULDINGS L !NOLEUM I 21 GRILLS 

PARTITIONS MARBLE LIGHTS 
~ --

PLASTER RUBBER Tl LE RAOI AT ORS 

TILE RUG SERVICE SINKS - --
TRAVERTINE TERRAZZO SWITCHES 

WALLS TRAVERT IN[ TOI LETS 

WOOD UR I NALS -· 
WASH BASINS 

----· 

PAINT * DOORS &: WINDOWS •STAIRWAYS 
PAINT ( 3J ft+} ODORS ANCHORAGES ---· 

DOOR CLOSERS BALUSTRADES -· 
DRAPES BRACKETS -
FRAMES HA NORA ILS en 
HARDWARE ILLUMINATION 
SHADES LANDINGS 

VENETIAN BLINDS It,.) NEWELS 

Wt NOOWS SAFETY TREADS 

SIGNS 

- -

NUMBtA NOTtS .. ADt ON THC INSP[CTION .lND PLllC[ THC NU .. 8(A OPPOSITE TMl ITEM .1.&0YIE .-01t 111( .. l:llllEltCIE. 
ITEMS NOT ltU~B(lll[D INDl~.l.TES CONDITION IS S.\TISl'.l.CTOlllYo USE aL.l.ltK SPACES 1'0111 Wiil ITI ltl •• IYIEMS 
NOT LISTEDo 

* LIST P.1.INTINI NOTES UNDER "PAINT"• 

PRINCIPAL CONDITIONS TO OBSERVE 

j lli!:! FLOORS FIXTURES 

CRACKS BREAKS OR CRACKS CORRODED 
EFFLORESCENCE INDENTED CRACKED OR BROKEN 
LOOSE PLASTER LOOSE EDGES & SEAMS DEFECTIVE OPERATION 
LOOSE TILE ROTTED DETERIORATED FINISH 
OPEN JOINTS SPALLED SURFACE LEAKING 
POINTING LOOSE TERMITES LOOSE ROTTED WOOD UNEVEN PARTS MISSING 
SPALL ING WOAN 
WATER MARKS 

DOORS & WINDOWS 
.lli!:U 

BENT STAIRWAYS BLISTERED CORRODED 
CHALKY CRACKED OR BROKEN BALUSTRADES LOOSE CHECKED DEFECTIVE HARDWARE BROKEN OR CRACKfD STEPS 
DETERIORATED IMPROPER OPERATION DAMAGED HANDRAILS PEEL ING LOOSE HANORA I LS LOOSE SOI LEO ROTTED INSUFFICIENT SIGNS WORN TORN WORN OR DAMAGED TREADS 
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NOTES ON INSPECTION 
I NS PECTED BY C:( #~ CI n_:%:_:::;;e:~L"""f:;,,0=~="/:__ __ _ 

~ -c. ~o 'f_-18-0ATE $/ Bu1LD1Na ""'" 
~ .-.... 

NO. NOTES URGENCY• 
EST. COST 

(/) ~ ~ ~ 
, , 
~ A ----~ _,, _,..., ~ J'~ 

.. , u • + ---' ~ ~ 7s.oo . 
J av, 

. 
A ~ ~ ~ 
J_ 
~-. . 

(2) z· g / •• 
,. ./ c .......... ~ ~ 

~ 
O~O-

~ ~ -<!. ii.' 

~ 

6l ?I~ --L - ~ 

~ ~ B - .. {/ 
. ' , +- . 
~ - . ~ 

~ __;_...t _.:.,Cl ,, ~ . ~ I:? 15. 51 '-15 0 . oo 
u ' 

(<f) ~.oC-~ _..:._.. .LI ,.! a ~ -~ 8 
--Ld 

./ J , 
~ ~ ~/... __ ~ 

p / ,0. . " IS-o, oo ~-
!! rJ 

fSl gy , -· I . ' ~ 8 ......... ., " Cl • ..... 
~ 

./ 
·~ 

. : -----------' 
. 4 . ,., . ~ A .. - . So. 00 

{") ~ ~ ,, b - . ~ , 
A 

~ ~ ~-L 
, 

2o 1. "(C.O..C .J... """ A"• -,;=_ .+ /I {I 
~ 

(7) ~ .-o--1 ~ 
.+ __ · ~ A 

14. ......__., 2-J! ,, .. I L1. ~ --<4 
, 
~ A'V " . ----I_,__ ~ 

ti,,...., <L 0 ,, ... , <(Al 
- • A " ~ 

* INDICAT[ URGENCY BY LETTER 

A - REQUIRES IMMEDIATE REPAIR 
8 - REPAIRS TO BE SOHEOULEO 

* MINOR ITEMS NEED NOT 8[ 
ESTIMATED - MARK "M1NOR.• 

C - RE-EXAMINE ON NEXT INSPECTION 

Exhibit #2 

L__----~----------------------- J 
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BUILDING MAINTENANCE INSPECTION REPORT 

H, Smith 
To-,D~i-v-.~~-u-pv-.-o~f~B~l'd'-g-s-.-&~s~u7p~p~l'"s. 

A. Jones 
I NIPECTED BY<---~----'-------------

On'~--~9~-~1~8--5~1~-----
c 1 TY' __ _,,Al=p_,,h00a-"to"wn"-'-'-----

Bu, Lo, 111., __ 11AJ,l.,p11haa1'toQJwn'1ll.,,_\C,_,.cl,Ot.. __ 

ITEM 
No. 

1. 

2. 

TJTl ... E 

RECOMMENDATIONS 

Replace cracked section of marble trim above 

public entrance. business office. 

Reinstall venetian blind pulled loose from 

window at south end of Room 201. 

ESTIMATED 
URGENCY• COST 

A 75.00 

A Minor 

ACTION TAKEN 

~£ ~ ;::# O' #" .JJ'Z?,: 
~~a~ 
7:1,1~ a"/ a~L-$7S:oo 

3. Remount handrail pulled loose between 1st and 2nd A 

floor, rear stairway. 

4. Paint walls, D,S,A, operating room, 

5. Paint walls, 2nd floor equipment room, 

6. Replace flush valves, vomen 1s washroom. 

7, Linoleum along M,D.F, indented and cracked. 

RETURN ONE COPY Of THIS REPORT BY 12/18/51 
SHOW ACTION TAKEN ANO COMPLETION OATES. 
INDICATE STATUS Of UNCOMPLETED ITEMS. 

E 150.CO W'.....k ~<( .-. u/6' #' S9~o 
__.,,.,.._....:...,~. ~ 
~ .&~ e./~.eU-t h ~ ,.,._,.¥-.>/ 

B 450.00 J/...-U- ~. 

B 50.CO ¥-•£ ~ ,,.,.,_ ~ c:f?.,p .5'7.?F 

~~~tz 
c - None at this time, 

* INDICATE URGENCY BY LETTER S, Brown 
A ... REQUlflES UM£01ATE REPAIRS. 
B - REPAIRS TO BE SCHEDULED. 
C ... RE-EXAMINE ON NE:XT INSPECTION. 

Supt. of Bldgs, 
TtTL.£ 

DATE 
COMPLETED 

f-,Z(-.51 

//-.l/-St 

... 
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' i 

Northwestern Bell Tel. Co. Practices 
outside Plant Engineering 
Building 

AQElendu111 A8iS:S80 
Addendum H54.320 

Issue A 

MAINTENANCE OF ANTENNA 
SUPPORTIM:i STRUCTURES 

1. GENERAL 

1.01 This addendum is issued to provide 
definite inspection intervals for the 
various guyed and self-supporting tower 
components. It supersedes the intervals 
mentioned in Sections 4and 5 of the Bell 
System Practice. 

1.02 Federal Co11111unication Commission 
rules and regulations require that all 
inspections shall be recordedin the sta
tion record. 

1.03 Tables A and B of this addendum 
specify the required initial and subse
quent inspection intervals. 

Page 1 
2-1-58 
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.. ·•· 
TABLE A 

INSPECTION AND MAI~'TENANCE STEEL TOWERS 
Add. Section AG25.300 
Add. Section H54,320 

Issue A 

Inspection Item 

l. Bolted Connections 

2. Protection Against Corrosion 

Initial Oleck 
6 Mos. to l Yr. 

After 
Installation 

x 

x 
3. Air Navigation Obstruction Painting x 
4. Concrete Base x 

Waveguide and Other Transmission Lines 

l. Bolted Flanges x 

2. Rigid Waveguide x 
3. Flexible Waveguide x 

4. Waveguide Supports x 

5. Pressure Windows x 

6. Coaxial and Concentric Runs x 

7. Tower Ground Connections x 

Obstruction Lights 

1. Operation - Alarms 

SELF-SUPPORT! NG 

2nd Check 
2 Yrs. After 

Initial 
Check 

X(Note B) 

Routine Check Intervals 
Every Every Four 

Every Year After Years After 
3 Months Initial 2nd Oleck 

x 

X(Note A) 

X(Note A) 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

Special 
After High 

Winds of 
Hurricane Force 
Or Other Unusual 

Loading 

X(Note B) 

I\) .,, 
I .. ... "' I IO 

(JO 

Note A - This check should be a visual examination from the ground by telephone forces. Evidence of deterioration 
such as streaks of rust, peeling of paint, etc., should be used to judge whether further detailed inspec
tion is necessary. 

()) I\) Note B - Spot Checks should be made, Further work to depend upon results of this check. 
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.. 
TABLE B 

. .... 
INSPECTION AND MAINTENANCE STEEL TOWERS 

Add. Section AG25.300 
Add. Section H54.320 

Issue A 

Inspection Item 

l2!!ll 
1. Bolted Connections 

Initial Check 
6 Mos. to 1 Yr. 

After 
Installation 

x 
2. Protection Against Corrosion X 

3. Air Navigation Obstruction Painting X 

4. Concrete Base X 

5. Tower Alignment 

6. Guy Tension 
Visual 
Tension Measurement By Gauges or 
Tension By Oscillation (See Section 6) 

Waveguide and Other Transmission Lines 

1. Bolted Flanges 

2. Rigid Waveguides 

3. Flexible Waveguide 

4. Waveguide Supports 

5. Pressure Windows 

6. Coaxial and Concentric Runs 

Obstruction Lights 

1. Operation - Alarms 

x 

x 

x 
x 
x 

x 
x 

x 

GUYED TYPE 

2nd Check 
2 Yrs. After 

Initial 
Check 

X(Note B) 

x 

x 

Routine Check Intervals 

Every 
3 Months 

x 

x 

Every Every Four 
Year After Years After 

Initial ?nd Check 

X(Note A) 

X(Note A) 

X(Note A) 

x 

x 

x 

x 

x 

x 
x 

x 
x 
x 
x 

Special 
After High 

Winds of 
Hurricane Force 
Or Other Unusual 

Loading 

X (Note B) 

x 

x 

"' w.,, 
I °' .... 'U<O 
I O> .. 
"'<O °' .. w 

"' 

Note A - This check should be a visual examination from the ground by telephone forces. Evidence of deterioration such 
as streaks of rust, peeling of paint, etc., should be used to judge whether further detailed inspection is 
necessary. 

Note B - Spot checks should be made. Further work to depend upon results of this work. 
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\ 
I BELL SYSTEM PRACTICES 

Buildings 
Operation and Maintenance 

SECTION HSh.JJO 
Issue 1, March, 1953 

AT&TCo Provisional 

INSPECTING llND TESTING 

OF FIRE SHUTTERS 

1. GENERAL 

1.01 This section outlines the procedures to 
be followed for inspecting, testing and 

maintain~ng fire shutters provided on certain 
telephone buildings as a fire protective measure. 

1.02 The two types of fire shutters used on 
telephone buildings are the "Automatic 

Rolling Fire Shutters 11 and "Manually Operated 
Fire Shutters. 11 

l.OJ Fire shutters are mounted on the exterior 
of certain telephone buildings while on 

others, where appearance is a factor, they are 
mounted on the interior. 

l.Oh 1he purpose of inspecting and testing 
fire shutters is to assure their unfail

ing operation in the event of exposure to fire 
in nearby property. 

l.OS Every fire shutter should be inspected 
and tested at least once a year. 

2. AUTOMATIC ROLLING FIRE SHUTTERS 

Description 

2.01 This type fire shutter, see Figs. 1 and 2, 
consists of an interlocking steel curtain 

which coils on a steel tube in a housing above 
the vrl.ndow opening. The shutter when raised or 
dropped, travels in vertical steel guides which 
may be secured to the window frame or the face 
of the window opening. 

Fig. 1 - Exterior Mounted Automatic Rolling 
Fire Shutter 

Fig. 2 - Cross Section of Exterior Mounted Au
tomatic Rolling Fire Shutter 

Operation 

2.02 The fire shutter is held in the open po-
sition by a locking device controlled by 

a fusible link. This fusible link melts at a 
comparatively low temperature, thereby, auto
matically releasing the lock and dropping the 
shutter to close the window-opening. 

Testing 

2.03 To test this type fire shutter, it may be 
manually dropped to the closed position 

by tripping the release chain located within 
reach on the inside of the windov1. When oper
a ting properly the entire window opening will 
be covered by the shutter when in the closed or 
drbpped position. In the event the shutter 
does not operate properly, repairs should be 
made promptly. 

Inspection 

2.0h An inspection of fire shutters is re-
quired to disclose the accumulation of 

dirt and/ or other obstructions which would im
pede their proper functioning. This inspection 
should ascertain the following: 

(a) That the working mechanism, vIDere exposed, 
is free from accumulations of dirt and 

other foreign material~ The material depos
ited by the nesting of birds in the space 

Copyright, 1953, by American Telephone and Telegraph Company 
Printed in U. S. A. Page 1 
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SECTION H54. 330 

between the interlocking curtain and the 
housing is a frequent cause of obstruction in 
the working mechanism. 

(b) That the fusible link is properly connect-
ed and is not covered with paint or other 

material which would prevent its functioning 
at design temperature. Fusible links which 
are found covered with paint should be thor
oughly cleaned or replaced ·with a _new link. 
The use of a fusible link having a melting 
point of 16S°F. is considered normal practice. 

(c) That the vertical steel guides in "hich 
the fire shutters travel, are free from 

accumulations of paint or dirt which would 
impede their proper functioning. 

). MANUALLY OPERATED FIRE SHUTTERS 

Description 

3.01 Manually operated fire shutters, see 
Figs. 3 and 4, sometimes knovm as the 

swinging type, are of metal construction. Each 
shutter is equipped with hinges and a suitable 
latch arrangement to secure it in the closed 
position.-

Fig. J - Manually Operated Fire Shutter - In 
Open Position 

Fig. 4 - Manually Operated Fire Shutter - In 
Closed Position 

Page 2 

Operation 

J.02 For nonnal operation of this type shutter, 
in the event of fire, manually place the 

shutter in fully closed position and set the 
latch arrangement~ 

Testing 

J.O) To test this type of shutter manually 
close and lock the shutter as in the event 

of fire. 

Inspecting 

3.04 When inspecting this type of shutter, the 
following items should be checked: 

(a) Openings are clear to permit a free and 
complete closing of the shutters. 

(b) All exposed parts are free of dirt or 
other accumulations. 

(c) Latch arrangement and hinges are properly 
lubricated, operate fr6ely and hold the 

shutters securely against the opening when 
closed. 

(d) All parts are free from corrosion. 

!,. REPAIRS AND MAINTENANCE 

4.01 Defective fire shutters should be repaired 
promptly so that the exposed window open

ing will not be left unprotected in the event 
of fire. 

4.02 Care should be exercised during building 
exterior maintenance painting, to avoid 

applying excess paint on the working parts of 
the fire shutter. 

4.03 In the case of automatic rolling fire 
shutters, special attention should be 

given to the following: 

(a) The fusible link should not be painted as 
a coating of paint prevents the link from 

parting at the temperature for which it was 
designed. 

(b) Excess paint should not be applied to the 
vertical guides in which the fire shutters 

travel. A too heavy coat of paint on the 
guides will impede the automatic closing of 
the shutters. 

I 
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(c) The interlocking steel curtain is usually 
protected from the elements when the fire 

shutter is in the open position and does not 
require repainting as often as the exposed 
metal parts. 

( d) When interlocking steel curtains are 
painted only a thin coat should be ap

plied. The paint should be thoroughly dry 
before the shutter is restored to the open 
position. 

SECTION H5h.330 

(e) After each painting the shutter should be 
tested as outlined in Paragraph 2.03. 

4.04 On the manual type fire shutters, the 
latch arrangement and hinges should be 

lubricated twice a year to insure their proper 
operation. 

4.05 A record should be maintained of all fire 
shutter locations in each building. Space 

on this record should be provided for posting 
the date each shutter is inspected and tested. 

Page 3 
3 Pages 
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BELL SYSTEM PRACTICES 
Buildings 
Fire Protection 
Operation and Maintenance 

SE(I•Qtl 1118.168 
SECTION H54.333 

Issue 6, September, 1959 
AT&TCo Standard 

TARPAULINS 

1. GENERAL 

1.01 Tarpaulins of the portable type are used 
to protect telephone equipment and in 

some cases other important apparatus or records 
from possible damage from water due to roof or 
plumbing leaks or other emergency conditions. 
They should not be used in an effort to smother 
incipient fires. 

1.02 This section is reissued to specify the use '1 
of an improved type portable tarpaulin as 

recommended in P.E.L. 5939. The new tarpaulin 
can be stored in the present tarpaulin container. 
It is suggested that consideration be given to the 
replacement by the improved type tarpaulin of 
all tarpaulins of the KS-5143 type which have 
been in service ten years, or earlier where war
ranted. 

.J 
1.03 For operation and maintenance applica-

tion this section is dually numbered and 
the same issue number is assigned for uniform
ity. 

1.04 Arrows are used to indicate changes in the 
text. 

2. DESCRIPTION 

2.01 The KS-15648 List 3 Portable Tarpaulin, '1 
described in P.E.L. 5939, is waterproof 

and flame-retardant. It is approximately 5 feet 
10 inches wide by 12 feet long, and is designed 
for emergency use in telephone offices. The tar
paulin material consists of nylon cloth having a 
gray-colored coating of polymer or copolymer 
polyvinyl chloride resin with the hem and center 
seam electronically sealed. This material is rea
sonably pliable so that the tarpaulin may be 
draped over delicate apparatus without danger 
of damaging the apparatus. The tarpaulin is 
equipped with grommets in the hem so that it 
may be tied in position with tie cords when in 
use. Six tie cords 2 feet 9 inches long are fur
nished with each tarpaulin and they are stored 
between the folds when the tarpaulin is in the 
container. .J 

2.02 Portable tarpaulins are not of sufficient 
size to protect entire pieces of large equip

ment (such as a switchboard) from a fire hose 
or major plumbing break. They are intended to 
temporarily cover portions of any equipment or 
apparatus which are threatened from leaking 
roofs, defective plumbing, etc. 

3. MOUNTING 

3.01 Portable tarpaulins should be stored two 
in each sheet metal container provided for 

the purpose, and this container should be 
mounted without brackets, as shown in Fig. 1. 

~ .iJ 

. 
N D TARPAULINS ~ 

0 
-,.., 

r-4%2"--1 

~ ~ 

9t;4" ·I 
' - " Approx. 3 0 ·::··.'II··'.; 

to floor -_ 

Fig. 1 

© American Telephone and Telegraph Company, 1959 
Printed in U.S.A. Page I 
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SECTION H43 .160 
SECTION H54.333 

4. METHOD OF USING 

4.01 To use the portable tarpaulins, proceed as 
follows: 

(1) Remove one or both tarpaulins from the 
container and carry to the required loca

tion. 

(2) Place tarpaulin over equipment to be pro
tected and, if necessary, secure it in place 

using eyelets provided in the hem and the tie 
cords folded with the tarpaulin. 

Page 2 
2 Pages 

(3) Provide arrangements for taking care of 
water leakage. 

( 4) After emergency has passed, dry tar
paulins thoroughly and return to con

tainer. Tarpaulins should not be dried over 
radiators or gas heaters. 

5. MAINTENANCE 

5.01 Maintenance of and folding instructions 
-+ for tarpaulins are covered in Section 
-+ H54.610 (H44.210). 
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BELL SYSTEM PRACTICES 
Buildirigs 
Operation and Maintenance 

SECTION H54.340 
Issue 1, January, 1953 

AT&TCo Provisional 

INSPECTING AND TESTING GAS PIPING 

1. GENERAL 

1.01 This section outlines the methods and 
procedures for inspecting and testing of 

all piping used for the distribution of natural 
and manufactured gas in all owned and leased 
telephone buildings. This section also applies 
to all buildings using bottled gas. 

1.02 Every employee should be mindful at all 
times of the potential hazards that ac

company gas leaks. Any odor of gas must be re
ported at once. All· leaks, however small, are 
to be repaired immediately. It is important 
that the local gas company be notified at once. 

1.03 Particular care should be exercised by 
employees having occasion to enter unat

tended buildings, as for example Community Dial 
Offices, located in gas service areas. 

1.04 If escaped gas is detected anywhere with-
in a building, the area in which the odor 

of gas is detected should be thoroughly venti
lated by opening windows, exterior doors or 
other means at once. DO NOT USE electric ven
tilating fans. Continue ventilation until the 
source of the leak is located and repaired. 
During this period, do not turn on or off any 
electric lights or apparatus. If illum:ination 
is required, use a flashlight which has been 
switched on while in a safe area. 

l.05 In an;r are_.a where there may be escaped 
gas, DJ NOT SMOKE Jr use any OPEN FLAME. 

1.06 It is recommended that where practicable 
the gas service should enter the building 

above ground level. Service entrances supply
ing manufactured g~s, in locations where there 
is a possibility of freezing, should be laid 
below the frost line. 

1.07 The inspection and tests outlined herein 
shall be made only by experienced (li

censed) workmen. The local gas company or 
qualified plumbing contractors may be employed 
to do the work. 

l.OB Because of the corrosive action of cin-
ders, gas pipe should never be laid in 

such a fill. Consideration should be given to 
the removal of all gas piping, either inside or 
outside of a building, where presently laid in 
a cinder fill. 

1.09 Initial tests of gas pipiI1g in new build
ings or major additions will be made by 

the contractor under the supervision of the 
Engineering Department. 

1.10 It is reconunended that the inspection and 
testing procedures described in this sec

tion be sCheduled at least once each year. 

1.11 When any piping, meters or other units 
are dismantled from a gas piping system 

they should be removed from the building at 
once. 

2. INSPECTION 

2.01 All exposed gas pip=g shall be inspected 
to see that it is in good condition with 

particulaI" attention to supports, joints, cor
rosion, foreign loads and strain. 

2.02 The gas service entrance shall be in-
spected to assure that the seal around 

the pipe where it enters the building is tight. 
The basement walls near the gas service en
trance should be checked for cracks or openings 
which would permit the seepage.. of gas into the 
building. 

3. TESTING PRECAUTIONS 

J.01 The locations in a building where the gas 
pipe testing is to be conducted should be 

properly ventilated so as to eliminate all po
tential hazards. Every precaution.shall be 
taken so that no escaping gas enters a central 
ventilating system. 

4. TESTING GAS SERVICE ENTRANCE 

4.01 A gas indicator, Fig. 1, (Mine Safety Ap-
pliances Company• s Explosimeter - Mod-

el 2) or its equivalent is used for detecting 
combustible gases such as natural gas, manu
factured gas, gasoline vapors, etc. in utility 
service entrances, curb boxes or other confined 
spaces. 

4.02 Ordering information for gas indicator. 

For complete unit: 

(Quantity) - Indicator, Gas, Explosimeter, 
Model 2 with 151 of hose and DN48940 carrying 
case. 

Copyright, 1953, by American Telephone and Telegraph Company 
Printed in U. S. A. Page 1 
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SECTION H54.340 

Fig. 1 - Explosimeter 

4.03 The proper procedure for conducting this 
test is as follows: 

(a) At the curb box valve, remove cover plate 
and lower sampling hose into the curb 

box. Operate instrument as outlined in manu
facturers 1 instructions. 

(b) Inside the building the "Explosimeter" 
should be used in testing for gas mix

tures at the gas service entrance and where 
all underground utilities including telephone 
cable ducts enter the building. 

4.04 If gas is found at arry of the above loca
tions, the matter should be reported to 

the local gas company at once. 

5. TESTING GAS LINES WITHIN BUILDING 

5.0l The procedure to be followed in testing 
all interior gas piping is as follows: 

(a) Shut off pilot burners on all lights and 
appliances. 

(b) Shut off main gas valves to the heating 
boiler, hot water heater, and to any 

other gas fired equipment. 

(c) Shut-off valve to gas engine. 

(d) The emergency curb valve and the building 
main shut-off valve remain in the open 

position. 

5,02 With the valve settings as indicated 
above, watch the test hand on the gas 

meter for any flow of gas. One revolution of 
the test hand of the gas meter usually registers 

Page 2 

a flow of 1/2 to 1 cubic foot of gas, There
fore an extremely small flow of gas can be 
readily detected. 

5,03 Observe the position of the test hand of 
the meter for 10 minutes. Any movement 

of the test hand indicates a leak which must be 
located and repaired. 

6, REPAIRS 

6.0l Leaks should be repaired immediately 
whether disclosed by test or when not.iced 

at other times. 

6.02 When the leak occurs in concealed piping, 
shut off the system at the meter. 

6.03 If it appears that extensive repairs or 
rearrangements are necessary to eliminate 

a leak in concealed piping, the proper author... 
ity should be_ consulted as to the corrective 
measures to be taken. 

6.04 A simple and reliable method for locat-
ing leaks in exposed piping is by the ap

plication of a soap solution on pipes and fit
tings. A leak is located wherever th~ escaping 
gas forms bubbles in the applied soap solution. 
The recommended solution for testing is or
dered as (Quantity) can, Solution, Testing 
pressure, B, 1 quart. 

7. RESTORING SYSTEM TO SERVICE 

7.01 Following repairs repeat the appropriate 
tests to make sure repairs have been made 

satisfactorily. 

?.02 Restore system to service in this order: 

(a) Qpen main shut-off valve at the meter. 

(b) With normal gas pressure in the piping, 
test all valves and connections that have 

been opened and closed with the soap solution 
referred to in Paragraph 6.04. 

( c) Bleed the gas at various appliances at 
the far end of the system until there is 

no interruption to the flame because of en
trapped air in the piping. 

(d) Lieht and adjust pilot burners on equip
ment or appliances so equipped. 

(e) Wh~ther heat is required or not light the 
gae fired heating plant in accordance 

with instructions applying thereto. Do the 
same for the hot water heater and other auto
matically controlled gas fired equipment. 
This equipment need be operated only long 
enough to insure that it is functioning prop
erly. 
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8. UNl/SED PIPING 

8.01 Gas piping no longer required to serve 
outlets or appliances, should wherever 

practicable, be disconnected and removed. Idle 
branches should be disconnected at the main 
line. Carei'ully cap all openings. 

SECTION HS4.340 

9. CERTIFICATE 

9,01 When each test is completed, the inspec
ti~n certii'icate Form E-3900 shall be 

signed and dated by the inspector. 

9.02 The certificate shall be framed and 
mounted in a readily visible location, 

preferably in the vicinity of the gas meter. 

9,03 Exhibit A is an illustration of the in
spection certificate. 

Page 3 
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SECTION 1154.340 

Page 4 
4 Pages 

EXHIBIT A 

E-3900 
Name Of Suiid:lrig 0-52) 

CERTIFICATE 

The undersigned certifies that the gas 
piping system in this building bas been inspected 
and tested and is declared safe and without leaks. 
The piping 1'as tested in accordance with Bell 
System Practice H54.J40 ~Inspecting and Testing 
Gas Piping". 

DATE INSPECTOR'S SIGMATURE 
llAME OF 1!21PLOIEE, GAS 

CO. OR CONTRACTOR 
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BELL SYSTEM PRACTICES 
Buildings 
Fire Protection 
Operation and Maintenance 
Inspection 

~'ll9H 1141.125 
SECTION H54.341 

Issue 3, November, 1960 
AT&TCo Standard 

PROTECTION AGAINST EXPOSURE FIRES 

1. GENERAL 

1.01 This section outlines recommended stand-
ards of construction for preventing fire 

from entering and spreading through fire-re
sistive telephone buildings. Protection against 
exposure fires involves principally the provision 
of fire-resistive wall and roof surfaces and pro
tection of the necessary openings for windows, 
doors .• ventilation air intakes, and stairway and 
elevator shaft roof structures. The measures 
suggested for protection against exposure fires 
are also considered for protection against mis
siles and other hazards of strife. 

1.02 The amount of protection to be provided 
is determined for each particular building 

depending on the character of adjacent buildings 
and their contents, and the distance between 
them and the telephone building. Any change 
in exposure which may occur from time to time 
is a matter for immediate reporting and atten
tion and should be included for checking on in
spection routine. 

1 .03 This section is revised and reissued to 'l 
modify the requirements for the use of 

labeled windows in fire-resistive telephone build
ings. For operation and maintenance application 
the section is dually numbered with this issue 
and the same number is assigned for uniformity . ._J 

1.04 The suggested standards of construction 
are based, in general, on the National Fire 

Codes, Volume III- Building Construction and 
Equipment, of the National Fire Protection As
sociation; and the National Building Code, rec
ommended by the National Board of Fire Under
writers. 

1.05 Plans and specifications for new buildings 
or building additions should be submitted 

to Marsh and McLennan for their review as to 
the adequacy of fire protection and it is sug
gested in addition, that they be consulted when
ever there is a change in the exposure of the 
building. 

1.06 For the provision of adequate protection 
it is recommended that all fire doors, shut

ters, fire windows, and other similar protective 
devices for openings in exterior walls bear the 
label of Underwriters' Laboratories, Incorpo
rated appropriate for the class of protection 
involved. Materials and devices are tested by 
Underwriters' Laboratories, Incorporated, for 
compliance with Laboratory standards of proper 
construction and performance with regard to 
their suitability for installation in accordance 
with regulations of the National Board of Fire 
Underwriters. Products tested and found to com
ply with the requirements are listed in Under
writers' Laboratories publications, and many 
listed products, inspected in current output, are 
labeled. 

1.07 Where the following suggested measures 
are exceeded by the requirements of local 

or state codes, the legislated requirements are 
applicable. 

2. WALL OPENINGS 

2.01 Wall openings present the principal prob-
lem in protection against exposure fires 

and it is advisable that the openings be limited 
in size and number to the requirements for rapid 
egress from the building and for the provision of 
sufficient light and ventilation as proportionately 
suited to the various occupancies. 

2.02 The avoidance of hazardous surroundings, 
where practicable, and as outlined in Sec

tion H21.111, Selection of Building Sites for 
Central Offices, is an important factor in limiting 
the requirements for exposure protection. 

2.03 Although the standard protectives gen-
erally offer less fire resistance than the 

walls of which they form a part, they are de
signed to remain in position as an effective 
barrier against fire for the desired period of pro
tection. With consideration of the degree of ex
posure outside the building, wall openings are 
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classified D, E, or F, respectively, for severe, 
moderate or light exposure. 

2.04 Telephone buildings in heavily developed 
commercial areas may require the protec

tion of Class A or B labeled devices at openings 
exposed to buildings considered of particularly 
hazardous occupancy or where the nature of ad
jacent street or alley traffic warrants their con
sideration. 

r2.os Windows 

l+ 

(a) Labeled windows are provided as single 
retardants for the protection of Classes E 

and F openings and are used in combination 
with fire shutters in Class D openings which 
require double retardants. 

(b) Labeled windows when required are of 
steel frames and sash, glazed with ap

proved 1/ 4" wired glass held in place by steel 
clips. Their use is restricted to the moderate 
or light exposures because of the inherent limi
tations of the glass which transmits radiant 
heat and flows at temperatures often reached 
in fires. The main variation between the types 
of labeled windows is the limitations as to the 
size of individual glass lights and the total 
exposed areas of glass, with the larger sizes 
and areas permitted in the Class F openings. 

(c) The use of labeled windows is governed 
mainly by the degree of current fire ex

posure or the worst possible fire exposure of 
the building that could exist under the pres
ent building codes. If there is any knowledge 
of pending changes in the Building Codes or 
Zoning Requirements they also should be 
considered. The following recommendations 
should be considered when planning the type 
of window to be used. 

( d) Building exposures requiring labeled win
dows. 

(1) The side of the exposed building located 
less than 15 feet from any lot line ex

cept those fronting on a street. 

(2) The exposed building located 15 or 
more feet from an exposing building or 

any lot line, but requiring a single retardant 
under the provisions of the National Build
ing Code, 1955 Edition, Paragraph 803, 
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r along with Standard 80-A found in NFP A's 
National Fire Codes, Volume III-Building 

l+ Construction and Equipment. 

(e) The automatic operation of windows is 
not generally required and is not recom

mended because of the accident hazard in
volved in the failure of the automatic device. 

(f) Street front windows in first floor non-
equipment space such as public offices, 

clerical offices and quarters may be glazed 
with plain glass, provided the outside exposure 
is separated from any equipment space by a 
ceiling high partition having a fire resistance 
rating of not less than one hour. In order to 
maintain the fire-resistive efficiency of this par
tition it is important that any view openings 
be protected in an approved manner. The use 
of wired glass as a single retardant is recom
mended to conform to the requirements for 
the use of wired glass in Class C openings in 
interior partitions. In the event it is considered 
desirable to use ordinary plate glass in the 
view openings it is suggested that steel shut
ters be provided. 

r (g) Where labeled windows are not required, 
the sash and frame are of noncombustible 

material, such as aluminum, steel, etc, in fire-
L. resistive buildings. 

2.06 Fire Shutters 

(a) Rolling steel fire shutters are used in com-
bination with windows to provide Class D 

labeled protection for openings in walls under 
severe exposure. Their use in telephone build
ings, however, is determined by the require
ments of local codes pertaining to fire-resistive 
construction or the recommendations of Marsh 
and McLennan in consideration of the severity 
of exposure, under the procedures outlined in 
Section H44.015, Fire and Safety Inspection 
and Advisory Services Rendered by Marsh and 
McLennan. 

(b) Considerations of the high initial cost and 
subsequent maintenance and testing in

volved, indicate for new buildings definite fire 
protection advantages in omitting certain win
dows or spacing them farther apart. Where a 
serious exposure hazard develops at an exist
ing building, similar advantages may be gained 
where practicable, by closing the exposed open-

, 
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ing with masonry. The practicability of these 
alterations, however, would depend largely 
upon the occupancy, and ventilation require
ments of the space exposed. 

( c) Where the conditions of construction and 
character of occupancy permit, installa

tion of fire shutters on the interior face of the 
wall opening offers the advantages of protec
tion from weather, appearance, and ease of 
access for operation. 

( d) The automatic operation of fire shutters 
generally does not appear to be warranted 

in telephone buildings, and where required is 
limited to use on openings not intended for 
emergency exits. 

(e) Rolling shutters should be provided with 
approved attachments for conveniently 

testing their operation from the inside of the 
building, and with approved safety attach
ments to prevent their operation while win
dows are being washed. These attachments 
are designed to prevent the shutters being left 
in an inoperative condition. 

2.07 Doors 

(a) Door openings in exposure walls normally 
do not serve to provide light or ventilation 

to the building and are therefore more easily 
protected by standard fire doors. 

(b) Openings in exposure walls to provide exit 
to outside balconies associated with 

smokeproof towers and the opening into the 
tower from the balcony are generally pro
tected by Class E labeled doors. Class D 
labeled doors are used in these locations, how
ever, where the severity of the outside ex
posure warrants the use of Class D labeled 
protection for adjacent window openings in 
the building wall. 

(c) Doors at openings used as exits are of the 
swinging type where practicable, opening 

in the direction of exit travel and are provided 
with self-closing devices. 

( d) Self-closing doors are normally closed and 
latched in the closed position, and it is 

important that their closing is not prevented, 
by wedging or tying in the open position. 

SECTION H41.215 
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(e) Latching devices are provided on self-clos-
ing doors to prevent warping of the door 

under severe exposure in the closed position, 
and it is important that the devices be main
tained in sound operative condition at all 
times. 

2.08 Miscellaneous Openings 

(a) Louvered or hobded openings in exposure 
walls for ventilation air intakes, etc, are 

generally equipped with automatic fire damp
ers or automatic rolling steel shutters. 

(b) Equipment entrances, when required to be 
open, offer a definite fire hazard if tem

porary protection is not provided. Loading 
platforms associated with equipment installa
tions are generally installed in a manner which 
prevents the use of the doors or windows nor
mally intended to protect the exposure. It is 
considered advisable that temporary closures 
of incombustible materials be provided for pro
tection of the openings when in use, and that 
loading platforms be constructed of incom
bustible materials for protection at the open
ing when in use. 

2.09 Glass Blocks 

(a) Glass block panels are suitable for use 
only in exterior walls of light exposure 

or where there is no exposure. 

(b) Where used as window protectives under 
light exposure the panels are limited in 

area to 120 square feet. 

( c) Where there is no exposure the panels are 
limited in area to 144 square feet. 

( d) Glass blocks are not used in fire walls, 
party walls, enclosure walls of stairs or 

elevator shafts, or in any wall subject to 
moderate or severe exposure. 

3. ROOF COVERING 

3.01 Approved fire-resistive roof coverings are 
classified A, B or C, respectively, in con

sideration of their effectiveness against severe, 
moderate or light exposure from outside fires. 
The properties of roof coverings which are con
sidered in determining their classification in-
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elude: (1) their flammability, (2) degree of heat 
insulation they afford the roof deck, (3) their 
stability under fire exposure, ( 4) absence of fly
ing brand hazard, and (5) the frequency of re
pairs necessary to maintain their fire-resistive 
properties. 

3.02 Fire-resistive telephone buildings gener
ally require roof coverings of standard 

quality approved and listed by Underwriters' 
Laboratories as Class A or B. 

3.03 Built-up roof coverings surfaced with 
gravel, crushed stone or slag, are gener

ally provided on flat roofs for protection from 
severe or moderate exposure. Where asbestos felt 
is used for the built-up layers, the surfacing is 
not required. Other types of coverings acceptable 
for Class A or B installation include tin, copper 
or other metal; slate, clay or Portland cement 
tile, and asbestos shingle. 

4. ROOF OPENINGS 

4.01 Skylights 

(a) Due to the considerations of high initial 
cost, attendant maintenance and hazard 

of leaks, it is desirable that the use of sky
lights be limited to locations where necessary 
equivalent light or ventilation can not be fur
nished by windows, or where skylights are re
quired by local ordinances. 

(b) The framework and sash of skylights are 
of galvanized iron, copper or monel metal, 

properly reinforced where span requires, se
curely fastened to angle irons on the roof. 
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(c) Skylights over stair, dumbwaiter, air or 
sintilar shafts are glazed in an approved 

manner with plain glass not over 3/16" thick, 
not over 18" wide, nor more than 720 square 
inches in area, protected with approved wire 
screens. 

( d) Skylights for ventilation and other pur-
poses which are inclined less than 80 de

grees to the horizontal are glazed with 1/ 4" 
thick wired glass or 1/2" plate glass protected 
with approved wire screens. The panes are 
limited in width to 18" and in area to 1728 
square inches. 

(e) Where skylights inclined at an angle of 
80 degrees or more to the horizontal are 

subject to exterior exposure, approved wired 
glass not less than 1/ 4" thick or 1/2" plate 
glass protected with approved wire screens are 
used. The unsupported surface of the glass is 
limited to 48" in either dimension and 720 
square inches in area. 

4.02 Scuttles 

(a) Where scuttle openings are provided for 
access to the roof, their fascias and covers 

are constructed preferably with steel plates 
and angles. Scuttle openings are at least 2 feet 
by 3 feet in size. 

(b) Scuttle covers are hinged and counter
balanced to facilitate operation and mini

mize accident hazard. 

(c) Stairs or permanent ladders with hand
rails are provided to give ready access to 

the scuttles. 
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BELL SYSTEM PRACTICES 
Buildings 
Fire Protection 
Operation and Maintenance 
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SECTION H54. 345 

Issue 1, January, 1953 
A1&.TCo Standard 

INTERIOR CONSTRUCTION 

TO RESTRICT SPREAD OF FIRE 

1. GENERAL 

1.01 This section outlines standards for inte-
rior construction recommended for re

stricting the spread of fire in fire-resistive 
telephone office buildings. In designing tele
phone buildings to house equipment and associ
ated personnel with greatest flexibility and 
economy it is essential that the safety of the 
occupants be assured and that interruption to 
service and fire losses be avoided. Although 
primarily for new buildings or additions of 
fire-resistive construction, these recommenda
tions are considered where alterations are made 
to existing buildings. 

1.02 The construction of floors and interior 
walls and partitions based upon a prede

termined degree of fire resistance will prevent 
the spread of fire through a building. Such 
construction divides a building into areas in 
which a fire can normally be confined without 
endangering the structural integrity of the 
building. It is important, however, that prop
er protection be provided where the fire-re
sisti ve efficiency is impaired by the required 
openings in the floors, walls, and partitions. 

1.03 In these recorrunendations, materials and 
construction are defined on the basis of 

performance standards rather than in terms of 
mini:mum dimensions and materials. "Fire Re
sistance Rating" is the time in hours that the 
material or construction will resist the stand
ard .fire exposure as determined by a fire test 
made in conformity with the 11Standard Method of 
Fire Test of Building Construction and Materi
als" established by the American Society of 
Testing Materials. It is suggested that na
tionally recognized testing laboratories be 
consulted for test data on materials or con
struction considered for use on which fire re
sistance rating information is not readily 
available. 

1.04 The use of non-combustible materials and 
construction is essential in restricting 

the spread of fire and it is assumed that the 
structural members not included in these recom
mendatio'ns are of approved non-combustible con
struction. 

1.05 Where local or state regulations require 
higher degrees of protection than sug

gested in this practice, the legislated meas
ures should be followed. 

2 • REFERENCES 

2.01 The recommendations in this practice are 
based in general on the National Fire 

Codes of the National Fire Protection Associa
tion, Volume III - Building Construction and 
Equipment; Volume V ~ National Electrical Code; 
and the National Building Code recommended by 
the National Board of Fire Underwriters. Na
tional Fire Codes is a compilation of National 
Fire Protection Association Standards on build
ing construction and equipment and the following 
standards, which have been adopted by the Na
tional Board of Fire Underwriters and pertain 
to this practice are available in pamphlet form. 

Protection.of Openings in Walls and Parti
tions Against Fire (N.B.F.U. No. 80) 1939 

Air Conditioning, Warm Air Heating, Air 
Cooling and Ventilating Systems (N.B.F.U. 
No. 90) 1950 

Blower and Exhaust Systems for Dust, Stock 
and Vapor Removal or COnveying {N. B .. F. U. 
No. 91) 1949 

Copies of the National Building Code and the 
pamphlets may be had on application to the of
fices of the National Board of Fire Underwrit
ers, 85 John Street, New York City. 

J. DEFINITIONS.AND TERMS 

3.01 Where reference is made to labeling in 
this section it refers to the label of 

Underwriters La.bora tories, Incorporated. Mate
rials and devices are tested by Underwriters 
laboratories, Incorporated, for compliance with 
laboratory standards of proper construction and 
performance with regard to their suitability 
for installation in accordance with regulations 
of the National Board of Fire Underwriters. 

3. 02 The word "approved" means acceptable to 
the inspection department having juris

diction, and installed in accordance with the 
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regulations of the National Board of Fire Un
derwriters, and when referring to devices, means 
tested by Underwriters Laboratories,Incorpo
rated. The inspection department having juris
diction will detennine correctness of installa
tion and use. 

3.03 Openings in interior walls and partitions 
are classified A, B, or C in accordance 

with the fire-resistive requirements of the 
wall in which they are located, and the "la
beled" or 11approved11 protection recommended ap
plies to all materials and devices, and their 
installation, in accordance with the class of 
protection required. Fire doors used·for pro
tection of openings in walls and partitions are 
of two types, as follows: 

(a) Self-closing doors are normally closed 
doors which close and latch when released 

from the open position. 

(b) Automatic doors which are normally open 
and arranged to close when released by 

the action of heat. 

To provide th~ protection for which they were 
designed, fire doors are maintained in reliable 
operating condition at all times. It is recom
mended that automatic doors be checked periodi
cally as to condition and also test operated 
for proper closing. Self-closing doors should 
not be ·wedged or tied in open position or in 
other manner obstructed in closing. '!he use of 
fusible link hold-open devices for this purpose 
does not prevent the spread of smoke, and also 
may provide a source of draft to the fire. 
Latching devices should not be removed or made 
inoperative to eliminate the need of turning 
the knob in opening the door. 

h. FIDORS 

4.01 Floor construction has a fire resistance 
rating of not less than three hours. 

4.02 Openings in floors fqr pipes, conduit, 
etc., are properly fire-stopped or en

closed with approved non-combustible construc
tion. 

4.03 Cable slots in floors are protected in 
accordance with the recommendations in 

B.S.P. Section HJ6.lh8, Cable Openings. 

5. FIRE WALLS 

5.01 A fire wall separates buildings or a sin-
gle building into fire sections extending 

continuously from the foundation to the roof, 
and requires construction with a fire resist
ance rating of not less than four hours. 
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5.02 '!he importance of fire walls in prevent-
ing the spread of fire makes it essential 

that openings in such walls are limited in size 
and number and protected most efficiently. Nec
essary openings are protected on each side of 
the wall by approved fire wall, Class A labeled 
doors. The ~oors are either self-closing or 
automatic and when the opening serves as a re
quired horizontal exit, one door of each type 
is used to protect the opening. 

6. SHAFT ENCIDSURES 

6.01 Series or floor openings providing commu-
nication between two or more successive 

stories are continuously enclosed to prevent 
the spread of fire vertically through the build
ing. It is considered desirable to limit open
ings in shaft enclosures to those necessary for 
the purpose of the shaft. 

6.02 When a floor opening is used for communi-
cation between only two stories, as for 

example, a convenience stairway, the ·enclosure 
of the stairway in one story is considered ade
quate, provided, (1) the stairway is not a re
quired exit, (2) does not connect large equip
ment areas on the two floors, or (J) does not 
connect an equipment area with an area of haz
ardous occupancy. 

6.03 Interior stairways and ele~ator hoistways 
are enclosed by construction having a 

fire resistance rating of not less than two 
hours. 

6.04 Openings in stairway and elevator hoist-
ways are provided vtl th approved shaft 

doors labeled Class B. All such doors except 
manually operated elevator doors, are seli'
closing. 

6.0S Recommendations on the construction of 
interior stairways are outlined in B.S.P. 

Section HJ2.610, Stairway Planning and Con
struction. 

6.06 Cable openings where necessary in shaft 
enclosures are protected in accordance 

with B.S.P. Section HJ6.lhB, Cable Openings. 

6.07 Shafts used for light, ventilation, dumb-
waiters, conduit, etc., are enclosed by 

construction having a fire resistance rating of 
not less than two hours and the necessary open
ings require Class B labeled protection. 

6.08 Shafts which do not extend through the 
roof are enclosed at the top with con

struction having a fire resistance rating equal 
to that of the walls of the shaft, and where 

' 
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not extending to a floor are enclosed at the 
lowes_t point with floor construction of the 
same type as required for the lowest floor 
through which it passes. 

7. PARTITIONS 

7.01 Partitions used for the subdivision of 
fire sections of telephone buildings are 

important in safeguarding life and in restrict
ing the spread of fire throughout the building. 
By separating areas of different occupancy with 
adequate fire-resistive construction, telephone 
equipment can be protected from the more haz
ardous occupancies of the building. 

7.02 Telephone Equipment Areas are separated 
from other areas by partitions having a 

fire resistance rating of at least one hour. 
In equipment areas where future equipment space 
is used temporarily for non-equipment purposes, 
it is recommended that such temporary occupancy 
be separated from ~he equipment area by a par
tition having a fire resistance rating of one 
hour. Doorways in these partitions are pro
tected by self-closing Class C labeled fire 
doors. 

7.03 Mechanical Plant Equipment Areas, such as 
boiler rooms, elevator machine rooms, 

ventilating equipment rooms, etc., are enclosed 
by partitions having a fire resistance rating 
of one hour and doorways are protected by self
closing Class C labeled doors. 

7.04 Permanent Corridor and Room Partitions 
have a fire resistance rating of one hour 

and doorways are protected by self-closing 
Class C labeled doors. Partitions for private 
offices, quarters, conference rooms, etc., 
within a general office area not exceeding 
5000 square feet, are not required fire-resis
tive construction. 

7.05 Storage Areas for materials used in nor-
mal telephone operations are enclosed by 

partitions having a fire resistance rating of 
one hour and doorways are protected by Class C 
labeled doors. It is suggested that the stor
age of combustible materials in telephorte of
fice buildings be limited to the requirements 
for normal operation and that .the storage area 
be designed for those requirements. 

?.o6 The protection required for other storage 
of combustible materials and for all stor

age areas in loca-tions considered haZardous, is 
detennined for each specific location by the 
inspection department having jurisdiction. The 
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services of Marsh and McLennan are recommended 
in connection with the storage of combustible 
materials, in accordance with B.S.P. Sec-
tion H44.0l5, Fire and Safety Inspection and 
Advisory Services Rendered by Marsh and 
McLennan. 

7.07 Ventilation Louvers, Grills and other 
necessary openings in the above partitions 

are protected by approved automatic closing de
vices. Heat activated closing devices, however, 
do not necessarily provide protection against 
smoke hazard and it is considered advisable to 
liJnit the number of openings, particularly in 
partitions forming exit corridors. 

7.08 Cable Vaults are separated from the gen-
eral basement area by a partition having 

a fire resistance rating of not less than two 
hours, and doorways are protected by self-clos
ing Class B labeled fire doors. Where practi
cable, it is advisable to limit the openings in 
this partition to the required doors. The re
quirement for this partition is covered in B.S.P. 
Section HJ6.J.48, Cable Openings, 

7 .09 Transformers where necessarily installed 
within telephone buildings, are separated 

from other building areas by approved vault 
construction designed to protect building per
sonnel and to prevent mechanical or structural 
damage to the building and contents in the event 
of fire, escape of harmful gases or possible 
transformer explosion. The design requirements 
are based in general upon the type and capacity 
of the transformers, and the adequacy of the 
ventilation provided for heat and gas dissipa
tion and the release of pressures resulting 
from a possible explosion. 

7.10 Suggested procedures fbr the design of 
transformer vaults with consideration of 

the ventilation requirements and explosion haz
ard are outlined in B.S.P. Section HJ4.284, 
Ventilation-Basement Spaces. The recommenda
tion~ in this section pertain to the additional 
protection to be considered to prevent the spread 
of fire originating in transformer vaults. The 
specific provisions for safe installations of 
transformers of different types and capacities 
are recommended to conform to the requireme~ts 
of the National Electrical Code of the National 
Fire Protection Association. 

7 .11 In general, the walls and roofs of trans-
former vaults are of reinforced concrete 

or masonry having a fire resistance rating of 
not less than three hours. Floors are of con
crete not less than 4 inches thick. Building 
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walls and floors which meet these.requirements 
may serve for the floor, roof or one or more 
walls of the vault. 

7.12 In the event it is necessary to provide 
entrance to the vault from the building, 

the opening is protected by a t.ight fitting 
Class A labeled sell-closing fire door. How
ever, where added strength is indicated to re
duce the possibility of explosion pressures en
tering the basement, as for example where oil
insulated transformers are used, it is consid
ered advisable to provide a steel plate and 
angle door in metal frame firmly anchored in 
the wall. Doors are maintained locked and ac
cess to the vault is limited to qualified per
sonnel. For oil-insulated transformers, a door 
sill or curb is provided, 4 inches high or of 
sufficient height to confine within the vault 
the oil from the largest transformer. 

7.13 Itisdesirable wherever possible to avoid 
extending into or through vaults any pip

ing or duct systems not associated with the 
electrical installation. If unavoidable, how
ever, it is suggested that those sections or 
accessories requiring maintenance be located 
outside the vault. Arrangements are made where 
necessary to avoid possible trouble from con
densation, leaks and breaks. 

8. AIR DISTRIBUTION DUCTS 

8.01 These recommendations are for considera-
tion in the installation of air duct sys

tems employing mechanical means for the move
ment of air and used for ventilating, heating, 
or cooling telephone building areas. 

8.02 The protection of vertical extensions of 
duct through floors and of horizontal ex

tensions where fire-resistive qonstruction is 
pierced, is very important in the restriction 
of fire to a limited area. Automatic fan cut
off devices or alarms for the detection of fire 
are generally installed in air duct systems but 
the additional protective construction recom
mended in this section is necessary to prevent 
the comnrunication of fire between the building 
areas. 

8.0J Experience indicates that galvanized sheet 
steel with its higher melting point and 

strength is superior to aluminum as material 
for ducts and plenum chambers. It is recom
mended that steel be given preference to alumi
num for use in duet systems up to the fire damp
ers protecting the branch duct work. 
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8. 04 Where ducts pass through walls, floors or 
partitions, the space around the duct is 

sealed with rope asbestos, mineral wool or other 
non-combustible material to prevent the passage 
of flame or smoke. 

8.05 Supply and return ducts in vertical ex-
tension form flues which provide a natu

ral outlet for a fire to spread to other floors 
and the draft, either natural or mechanical, 
would increase the intensity of a fire. It is 
import'8Ilt, therefore, that such vertical ducts 
be enclosed by construction having a fire re
sistive rating of one hour. The protective 
constniction extends from the top of the floor 
slab to the underside of the slab above. Duct 
extensions within the ventilating equipment 
room, however, do not require the protective 
construction, provided there is no open flame 
equipment within the room. Approved fire damp
ers are provided at each direct outlet or inlet 
and in each branch duct at its junction with 
the main vertical duct where the duct system 
serves two or more stories. Dampers are not 
required at room openings of the branch duct. 

8.06 The passing of duct through fire walls is 
avoided wherever possible. Where ducts 

or the outlets from or inlets to them pass 
through fire walls they are provided with ap
proved, automatic fire doors on both sides of 
the wall through which they pass. 

8.07 Fire doors at openings through fire walls 
and fire dampers at enclosures or parti

tions where required, are so arranged that the 
disruption of the duct will not cause failure 
to protect the opening. 

8.08 An approved fire damper is provided on 
each opening where a duct passes through 

a required fire-resistive partition. Fire-re
sistive partitions required in telephone 
buildings are outlined in Paragraphs 7.01 
through 7.06 above. 

8.09 The passing of duct through cable vault 
walls is avoided wherever possible. Wbere 

ducts or the outlets from or inlets to them 
pass through the wall, the duct within the ca
ble vault is enclosed by constniction having a 
fire resistance rating of not less than two 
hours and each duct opening through the wall is 
provided with an approved fire damper. 

8.10 Duct extensions through storage area walls 
are not generally reconunended as they re

quire protective construction in accordance 
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with the exposure. Ducts passing through walls 
of storage areas housing nonnal amounts of com
bustible materials as outlined in Para-
graph 7. o5, are provided with approved fire 
dampers at each wall opening. In other stor
age areas as outlined in Paragraph 7.06, the 
duct work rd thin the storage is enclosed by 
protective construction having a fire resist
ance rating of not less than two hours and each 
duct operiing through the wall is provided ·with 
an approved fire damper. 

8.11 It is desirable that no portion of the 
basement space be connected to the recir

culatory system of any ventilating plant serv
ing stories above the basement. Suggested pro
cedures for ventilation of power rcoms, cable 
vaults and other basement areas, are outlined 
in B.S.P. Section H34.284, Ventilation-Basement 
Spllces. 

9. KITCHEN EXHAUST SYSTEMS 

9.0l For the ventilation of kitchen cooking 
equipment an independent system is re

quired, in no manner connected to any other 
ventilating system. The system is designed to 
lead as directly as possible to outside. 

SECTION H41. 230 
SECTION H54.345 

9.02 Vertical risers where necessarily located 
inside the building are enclosed in a shaft 

preferably con~tructed of masonry at least 
equivalent to four-inch hollow tile, extending 
from the first floor pierced and through the roof. 
Residue traps with provision for clean out are 
provided at the base of each vertical riser. 

9.03 Exhaust ducts are not extended through 
fire walls and dampers are not installed 

in any portion of the system. 

9.04 Openings in horizontal runs of duct for 
inspection or cleaning purposes are 

equipped with tight-fitting sliding or swinging 
doors and latches. 

9.05 Range or grease filters, if vsed, are of 
non-combustible construction designed for 

the specific purpose and so proportioned as not 
to decrease the air velocity in the duct below 
the 2000 feet per minute minimum operating ve
locity recormnended for kitchen exhaust systems. 

9.o6 It is suggested that periodic inspection 
be made to determine the amount of resi

due in hood, ducts, fans and related portions 
of the system, and cleaning should be undertaken 
whenever an inspection indicates the need. 

9.07 Recommendations pertaining to the design 
and construction of kitchen exhaust sys

tems are outlined in B.S.P. Section H42.120, 
Ventilation of Kitchen Cooking Equipment. 
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BELL SYSTEM PRACTICES 
Buildings 
Fire Protection 
Operation and Maintenance 

SECTICll HW,.130 
SECTION H54. 405 + 

Issue 2, April, 1953 
AT&TCo Standard 

MEANS OF EGRESS 

INSPECTION AND TESTING 

1. GENERAL 

1.01 This section outlines suggestions for rou-
tine inspections and, where appropriate, 

tests of the various means of egress generally 
common to telephone buildings, and is offered 
as a reference in supplementing the inspection 
services of Marsh & McLennan in preserving safe 
and effective exit facilities. 

1.02 The means of egress covered include halls, 
corridors, passageways, interior and ex

terior stairs, fire towers, fire escapes, hori
zontal exits, door111ays and windows required to 
furnish safe access to the street or other point 
of refuge in the event of fire. 

l.OJ This section is reissued to: 

(a) Indicate the codes upon which the recom
mendations herein are based and which 

contain certain detail regarding the subject 
for reference use which is not covered herein. 

(b) Refer to Section H32.610, "Stairway Plan
ning and Construction 11 of Bell System 

Practices. 

(c) Recozmnend the frequency of inspection of 
fire escapes and outside stairways. 

( d) Include changes in certain wording and 
rearrangement of the text. Arrows are 

used to indicate changes throughout the text. 

1.04 For operation and maintenance applica
tion, this section is double numbered 

with this issue and the. same issue number is 
assigned for uniformity. 

1.05 Codes and Ordinances: The recommenda-
tions contained in this section are based 

in general on the Building Exit Code of the 
National Fire Protection Association and the 
Building Code recozmnended by the National Board 
of Fire Underwriters. Where the following pro
cedures conflict with or are exceeded by corre
sponding requirements of local or state legis
lation, the legislated requirements should, of 
course·, apply. +i 

1.06 It is desirable that routine inspections 
of all means of egress and tests of cer

tain exjt facilities be made at sufficiently 

frequent intervals to ensure maintaining a max
imum degree of safety. The iQspections and 
tests are preferably made by assigned employees 
who are specially instructed in these procedures. 
Any faulty conditions disclosed by the routine 
investigations or that become evident at any 
time should be corrected at once. 

2. HALLS AND PASSAGEWAYS 

2.01 Halls, corridors and passageways, includ-
ing exi t"ways from rooms which lead through 

other rooms, should be kept free from obstruc
tions. Furniture, items of building or tele
phone equipment, etc., should not be placed or 
stored within exitway space, nor should vehi
cles be parked or materials located where they 
might interfere with free egress from the build
ing. The amount of scaffolding placed for main
tenance operations in exitways should be kept 
to a minimum, located so as to cause least ob
struction and be removed as soon as possible. 

3. STAIRWAYS AND FIRE ESCAPES 

J.01 Stairs, landings and platforms of interior 
and exterior stairways, fire towers and 

fire escapes should be maintained free from all 
obstructions. Balustrades, hand rails, brackets 
and newels should be examined for loose connec
tions and anchorages. Electric light or power ..... 
wires should not be placed above or within 
3 feet of outside stairs or fire escapes unless 
the wires are enclosed in rigid conduit. 

J.02 Outside stairs and fire escapes should be .., 
inspected at least annually, and should 

be scraped and painted as often as necessary to 
maintain them in proper condition at all times • ..,i 
All anchorages, metal supports, brackets and 
other fastenings for outside stairs or fire es
capes should be examined for looseness or ex
cessive corrosion. 

J.03 Where the lower flight of fire escape 
stairs is counterbalanced, it~ bearings 

should be kept lubricated and the entire device 
including its latching arrangement tested by 
actual operation. When lowering or raising the 
counterbalanced section it is desirable that 
care be taken to avoid excessively jarring or 
stressing the structure. No obstruction should 
be pennitted at any time in Lhe space under a 
counterbalanced section. 

Copyright, 1953, by American Telephone and Telegraph Company 
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SECTION 1144.130 
SECTION H54.405 

~3.04 The landings, platforms, and the treads 
of all outside stairs and fire escapes 

are designed so that the accumulation of snow 
and ice thereon will be reduced to a minimum. 
The landings, platforms and the treads of out
side stairs and fire escapes should be promptly 
cleaned of snow and ice. 

3.05 Section H32.610 of Bell System Practices 
outlines desirable arrangements for the 

number and layout of stairways and stairway 
enclosures in telephone buildings and general 

!+features of construction. 

4. DOORS AND WINDOWS 

4.01 Doors and sash in openings serving as re-
quired exits should be tested for proper 

operation and inspected for sound physical con
dition. ·Doors should swing easily and sash 
move freely without undue effort on the part of 
the operator. Where necessary, locks, latches, 
hinges and closing devices should be adjusted 
to operate smoothly and effectively. 

4.02 Revolving doors in required exjts should 
be tested by pressure for release of the 

wings from each other so that each will swing 
r+independently. Where used, revolving doors 

should not constitute more than 50% of the re
l+ quired door width. 

Page 2 
2 Pages 

4.03 Automatic fire doors are usually tested 
for operation by temporarily removing the 

fusible link. 

4.04 It is important that practices of block-
ing open self-closing doors with wedges, 

or of tying them open, be discouraged. These 
doors while closed prevent the passage of smoke 
through the opening which might otherwise render 

re--the adjoining area of refuge untenable. It is 
recognized that there may be certain cases in 
which the volume of personnel movement ~nd the 
urgency of need for additional ventilation may 
possibly outweigh the matter of smoke protection 
involved to the extent that management may wish 
to grant specific approval permitting the doors 
in such cases to be held open. In this event it 
is recommended that such doors be equipped with 
and held open by an automatic door closer having 
a hold open device the automatic release of which 

l+is controlled by a fusible link. 

5. EXIT LIGHTS AND SIGNS 

5.01 Exit signs and regular and emergency 
lighting for the several means of egress 

should be kept clean and the control switches 
checked for proper operation. Burned out lamp 
bulbs should be replaced promptly with new lamps 
of proper wattage. 

' 

' 
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BELL SYSTEM PRACTICES 
Buildings 
Fire Protection 
Operation and Maintenance 

5E!E 5 II 1118 
SECTION H54.601 

Issue 7, March, 1960 
AT&TCo Standard 

DISTRIBUTION OF FIRE PROTECTIVE APPARATUS 

1. GENERAL 

1.01 This section outlines the general proce-
dure to be followed in distributing fire 

protective apparatus throughout telephone build
ings. The recommendations are intended to apply 
to all new buildings. 

1.02 In the case of existing buildings which do 
not come up to the recommendations, the 

question of whether to replace existing protective 
apparatus will have to be considered for each 
specific case. 

1.03 This section is reissued to remove soda-
acid-type fire extinguishers from the rec

ommended list of fire protective equipment and 
to suggest some variations in the distribution 
ratio of our fire protective equipment. It also 
recommends the installation of carbon dioxide 
fire extinguishers and water-type fire extinguish
ers in CAMA, AMA, billing machine and other 
accounting areas. 

1.04 The attached table has been revised to 
show these changes and to add unattended 

carrier huts in the group of small buildings re
quiring fire protective apparatus. Arrows are not 
used to indicate changes in the text due to the 
major revisions. 

1.05 Fire protective apparatus in accordance 
with the attached table should be provided 

in completed buildings so as to be available dur
ing the period of equipment installation. Sections 
A310.105 and A804.415 cover the Principles of 
Fire Fighting and Description and Use of Equip
ment and Apparatus. 

1.06 Where the distribution of extinguishers 
requires that they be placed on columns, 

the units, of course, are not mounted in the work
ing aisle in equipment rooms. Since they are not 
visible from all sides of the columns considera
tion should be given to identifying the extin
guisher location by painting a red band about 
six inches wide around the column at a level near 
the extinguisher center. If it should occasionally 

be necessary to locate a wall-mounted extin
guisher where it may be obscured or partly ob
scured by switchboards or other obstructions, 
consideration should be given to providing a red 
painted identification marker at a suitable height 
for visibility. 

1.07 In garages a red arrow, located above the 
extinguisher and higher than the vehicles, 

could be used to identify the location of extin
guishers. 

1.08 Identification bands on columns or wall 
location markers are usually omitted in 

such spaces as main entrance halls, public bus
iness offices, lounges, etc, where appearance is 
a controlling factor. 

1.09 Vaporizing Liquid Fire Extinguishers 
should not be used because of the toxicity 

of the liquid, and handling precautions required. 

1.1 O Extinguishers shall not be camouflaged or 
painted to match the walls. 

2. CARBON DIOXIDE TYPE 

2.01 When the table specifies that carbon di-
oxide extinguishers should be located 

"l per 50' of Travel" it is expected that they will 
be located so that a unit can be reached by a 
maximum travel of 50 feet. This spacing should 
normally provide the total number of extinguish
ers required for various occupancies as outlined 
in the table. 

2.02 Terminal and Switch Rooms: Carbon di-
oxide extinguishers (KS-14137) are lo

cated on walls, partitions or columns, giving 
preference to the wall locations where prac
ticable. Generally, they should be placed along 
the walls at the ends of main cross aisles and at 
intervals along the walls where equipment is 
perpendicular to the length of the room. Addi
tional extinguishers necessary to meet the 50-foot 
requirement, generally, should be mounted on 
columns adjacent to cross aisles. 

© American Telephone and Telegraph Company, 1960 
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SECTION H43.010 
SECTION H54.601 

2.03 Mezzanine Platforms: Extinguishers gen-
erally are not located on mezzanine plat

forms associated with distributing frames unless 
the distance between stairways leading to the 
main floor is more than 60 feet. Where possible, 
extinguishers are located so as to be readily ac
cessible at the foot of mezzanine stairways, and 
not under them. 

2.04 Accounting Centers: Carbon dioxide ex-
tinguishers are located in accounting cen

ters in the rooms or areas containing CAMA, 
AMA equipment, data processing and billing ma
chines, because of the electrical equipment 
involved. 

2.05 Garages: Carbon dioxide extinguishers 
as well as water-filled and foam extin

guishers may be used for garages as indicated 
in the table. Carbon dioxide type could be used 
in the open or carport garages as indicated in 
the table. 

3. ASBESTOS GLOVES 

3.01 Asbestos gloves are used for snuffing out 
glowing embers after the flames have been 

put out with a CO, extinguisher and are located 
as indicated in the table. 

4. WATER TYPE 

4.01 Water-type extinguishers are placed in ac-
counting and equipment rooms for use on 

nonequipment furnishings and materials only 
and are located in accordance with the table. 
Where it is mounted adjacent to a carbon dioxide 
type, the carbon dioxide extinguisher should be 
placed between the water type and the door open
ing. This makes the CO, the first available ex
tinguisher when someone comes through the 
door. 

4.02 In the case of a large equipment space 
with only two entrance doors or possibly 

a dividing wall, consideration should be given 
to placing an additional water-type extinguisher 
within the floor area to reduce the distance to a 
water extinguisher to 100 feet. 

Attached: 
Table 

Page 2 
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4.03 Water-type extinguishers should never be 
used on live electrical equipment of any 

type or flammable liquids. The water-type extin
guisher is for use on nonequipment furnishings 
and material only. 

5. SODA-ACID TYPE 

5.01 Soda-acid extinguishers have been super-
seded by the carbon dioxide and cartridge 

water types and are no longer recommended for 
telephone buildings because of the corrosive char
acter of the water and the additional work re
quired for maintenance. 

6. FOAM TYPE 

6.01 Foam-type extinguishers are located as 
indicated in the table. 

7. SAND PAILS 

7.01 Sand pails are no longer recommended. 

8. PORTABLE TARPAULINS 

8.01 Portable tarpaulins are provided when 
consideration of local conditions, such as 

the type of construction of the building and ar
rangement of the plumbing, indicates possible 
need for them for the protection of telephone 
equipment from leaking water. 

8.02 In general, one holder containing two tar-
paulin sections will be sufficient for a 

single-unit dial or manual office. In large multi
unit dial offices, it will probably be found satis
factory to provide not more than one holder with 
two tarpaulin sections for each equipment floor. 
Similarly, in multiunit manual offices and in 
large toll offices one holder for each terminal 
room floor should be sufficient. 

8.03 In general, the holders are located in the 
terminal room rather than in operating 

rooms and at conspicuous locations such as door
ways. 

8.04 Where overhead plumbing can not be 
avoided in equipment spaces or operating 

rooms, tarpaulins are preferably located near 
the point of possible water damage. 

• 

• 
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SPACE 

Switch Rooms Crossbar 
Terminal Rooms Panel 
Operating Rooms s x s 
Test Rooms Repeater 
Large Manual Toll 
Attended "L" Main Stations 

Power Spaces 
Emergency Engine Rooms 
Equipment Rooms in Military 

Installations 

Cable Vault.s 
(See Note A) 

Transformer Vaults 
Power Service Rooms 

Kitchens 

Oil 
Heater 
Rooms G"' (See Note B) 

Coal 

Office - Clerical Spaces 
Locker Rooms 

Lounges - Dining Rooms 

Storage Areas (Heated) • 
General Bldg. Space and 
General Basement Space 

AMA Accounting, Billing Machine 
or Data Processing Areas 

AMA and CAMA Perforating Areas 

Elevator Machine Rooms 

Paint Storage Room 

Battery Room 

Small Manual Office 

Community Dial Heated • 
Office 
(See Notes C-D) 

Unheated 

More Than 

Garages 5 Cars 

5 or Less 
Cars 

Open or Carport Garages 

TV and Radio Equipment Areas 
Teletype Rooms (5 or More) 

Radio & 
Radio Relay Power Room 
Buildings Engine 

Room 

Equipment 
Unattended Room 
Carrier Huts Engine 

Room 

DISTRIBUTION OF FIRE PROTECTIVE APPARATUS 

CAHON DIOXIDE ASIESTOS GLOVES WATElt """ 
1 1 Set 

Per 50' of Travel Per Gas Ext. 

Ratio of 1 to each 
4 Gas Ext. 
Min. of 1 

1 
Per 50' of Travel 
Min. of 2 

1 1 Set 
(2 for very large Per Gas Ext. 
vaults) 

1 1 
or 1 Foam or 1 Gas 

(2 for very large 
kitchens) 

1 1 
or 1 Foam or 1 Gas 

1 1 
or 1 Foam or 1 Gas 

1 

1 per 5,000 sq. ft. 
(Fire Resistive) 

1 per 2,500 sq. ft. 
(Other Type Const.) 

1 
Per 2,500 sq. ft. 
Min. of 1 

Machine Area Office Area 
1 per 50' Maximum 1 per 2,500 sq. ft. 
Travel 75' Maximum Travel 

1 1 Set Ratio of 1 to each 4 
Per 50' of Travel Per Gas Ext. Gas Ext. 

1 1 Set 
(2 for very large Per Gas Ext. 
rooms) 

1 1 
or l Foam or 1 Gas 

Large Separate 
Rooms 1 per 50' 
of Travel 

1 1 Set 
Per Gas Ext. 

1 1 Set Ratio of 1 to each 4 
Per 50' of Travel Per Gas Ext. Gas Ext. 

1 1 Set 
Per 50' of Travel Per Gas Ext. 

Ratio of 1 to each 1 Set 1 per 2,500 sq. ft. 
5 Foam - Min. of 2 Do not Provide in 

1 
Unheated Space 

1 1 Set 
Per 2,500 sq. ft. Per Gas Ext. 
Min. of 1 

1 1 Set 
Per 50' of Travel Per Gas Ext. 

1 Per 50' of Travel 1 Set 
Per Gas Ext. 

1 1 

1 1 

1 1 

SECTION H43.010 
SECTION H54.601 

lOCATION 

On walls, partitions or columns 

Locate at entrance doors except for 
large operating rooms where the 
travel should not exceed 100 ft. 

One near entrance door 

Outside door to vault 

None - depend on Power Company 

Near entrance door 

Near entrance door 

(a) \Vhere 1 ext. is provided locate 
near door 

(b) Where more than 1 ext. is 
provided, distribute evenly 
throughout room 

On walls, partitions or columns 

On walls, partitions or columns 

Near entranc<' door 

Outside door 

On wall~,, partitions or columns 

On walls, partitions or columns 

1 gas ext. at main entrance door; 
distribute others on walls or col-
umns 

\\'here 1 ext. is provided locate near 
door. Where more than 1 ext is 
provided distribute evenly 

Travel distance should not exceed 
1{)() ft. 

Near entrance door 

Near entrance door 

Near entrance door 

Near entrance door 

Near entrance door 

Indicates whether or not temperature is continuously maintained above 32°F; in unheated areas substitute antifreeze units. 

Note A: Where cables enter the building in areas other than through a basement cable vault, the following is recommended: 
1. For basement.less building or building with basement, but no cable vault. Provide fire protective measures required for space 

through which the cables enter the building including a minimum of 1 CO" Extinguisher and one set of asbistos gloves. 
2. For buildings with cable vault, but no basement using an external entrance to the vault. Provide 1 CO, Extinguisher and one set 

of asbestos gloves inside the vault. 

Note B: Extinguisher provided in gas fired heater rooms is not for use on gas heater unit. The storing of material or equipment other than the 
heater unit in heater rooms is not recommended. In the event of fire in gas heater unit, turn off gas supply. The type of extinguisher 
to be selected would be determined by the hazards associated with the heater room. 

Note C: Less than 800 lines 1 gas extinguisher provided and 1 set of asbestos gloves. 

Note D: Less than 1500 Jines only I water extinguisher need be provided, less than 800 lines - no water extinguisher provided. 
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BELL. SYSTEM PRACTICES 
Buildings 
Fire Protection 

SECTION II la I 1C 
SECTION H54.602 

Issue 4, February, 1959 
AT&TCo Standard 

WATER-TYPE FIRE EXTINGUISHERS 

CONTENTS PAGE 

I. 

2. 

3. 
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6. 

I. 

GENERAL 

DESCRIPTION 

LOCATION . 

MOUNTING 

METHOD OF OPERATION 

MAINTENANCE 

GENERAL 

5 

5 

5 
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1.01 The water-type fire extinguisher is used 
on fires i~ telephone equipment which have 

made some headway and which are beyond the 
scope of the carbon dioxide type due to insuffi
cient range of discharge of this extinguisher or 
to the lack of cooling action of the gas on deep 
seated masses of burning material. The water
type extinguisher is not suitable for use on fires 
involving flammable liquids, oils, or greases or 'l 
live electrical equipment such as power boards, 
power plant apparatus, billing and computing 
machines used in accounting centers, CAMA or 
AMA equipment, radio and carrier equipment, or 
elevator machinery. 

1.02 The water-type extinguisher replaces the 
soda-acid extinguisher in equipment space 

and supplements the carbon dioxide extinguisher. 

.J 

1.03 This section is reissued to include the'l 
latest design of water-type extinguisher 

with newly designed label, and to list additional 
areas where this type of extinguisher should not 
be used. 

1.04 Arrows in the margin indicate changes in 
the text. 

2. DESCRIPTION 

2.01 The extinguisher consists of a lead lined 
copper or brass tank of about 2-1/2 gallons 

capacity and uses plain water, which is expelled 
by the expansion of carbon dioxide from a metal 

cartridge located within the tank. The cartridge 
is attached to the underside of the extinguisher 
cap and is removable with the cap. A grooved 
puncturing pin attached to a plunger extends 
through the extinguisher cap and is directly 
above and at right angles to a disc in the top of 
the cartridge. The details of the latest design of 
extinguisher are shown in Fig. 1, and similar de
tails of former designs in Figs. 2 and 3. 

2.02 To discharge the extinguisher, the safety 
guard is pushed aside and the tank turned 

bottom up and bumped on the floor. The safety'l 
guard is omitted from the latest design, thus 
eliminating the first step. This causes the 
plunger to be forced in and the grooved pin to.J 
puncture the disc in the cartridge and releases 
the carbon dioxide into the extinguisher tank. 
The water in the tank is expelled with sufficient 
force to throw an effective stream some 30 to 40 
feet horizontally and continues for about 60 
seconds, after which gas is emitted for a few 
seconds. The discharge of liquid ceases when the 
extinguisher is turned right side up, but the gas 
continues to escape and can not be stopped until 
it is exhausted. A new pressure cartridge must 
be inserted and the tank refilled before the ex
tinguisher can be used again. 

2.03 On previously designed models, but omit-'l 
ted from the latest design, a "U" shaped 

hinged guard is placed over the outside end of 
the plunger to prevent accidental puncturing of 
the cartridge disc. When the extinguisher is to 
be discharged, this guard is pushed back and 
becomes fixed in the open position. 

2.04 In case the guard is not pushed back when 
the extinguisher is to be used, the plunger 

will not be obstructed since the guard is of metal 
light enough to collapse when crushed to the 
floor under the weight of the extinguisher. 

2.05 Rubber Jacket: A rubber jacket is pro-'l 
vided over the grenade-shaped cartridge 

for the purpose of preventing possible electro
lytic corrosion. This rubber "jacket has been 

.J 

©American Telephone and Telegraph Company, 1959 
Printed in U. S. A. 
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TRANSPARENT 
N 0 ZZ L E ------.... 

NOTE: 
ALSO CHANGED 
{A) NAMEPLATE 
(B) HANGER 

i.---- 7 in. ------c., 

HANDLE FOR USE WHILE 
EXTINGUISHER IS BEING 
DISCHARGED. 

Fig. 1 - Latest Design with Cylindrical Cartridge 
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11-.------------l""''""\-----------Safety Guard 

1% in. Catch -----------Top of Plunger 

I !"=====""----Plunger 

Rubber Cap Gasket 
1~ in. 

Collar---

Strainer 

Cartridge 
Ho Ider --ll--11--# 

Filling 
Lug 

(Fill to 
this point) 

22Ya in. 

~Cap 

-------------- Metering Groove 

'1..------Puncturing Pin 

Strainer 

Handle for Carrying 
and Mounting 

Weight Band 

-lil--!--------11---Carbon Dioxide Cartridge 

o------14----Rubber Jacket 

!!---Tank 

>--+------7 in.--·-------+--" 

Nozzle 

Fig. 2 - Design with Long Rubber Jacket 

Handle for use while 
extinguisher is being 
discharged. 
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I\ in. 
I 

1% in. 

Strainer 

Cartridge 
Holder --A::i-6---C.:..._-fi, 

Filling 
Lug 

(Fill to 
th15 point) 

22~ in. 

Nozzle 

' 'I 
'' '' 

'' '' 

' ' ' ' ' I 

I I 
1--1-------7 in. ------+--I 

Safety• Gu•rd 

Top of Plu"tlO' 

Plunpr 

Pubber C.p Ga>ke! 

Metering Groove 

Pundunng Ptn 

Oise 

Lead Ga>ket 

Strainer 

Handle for C.rrymg 
and Mounting 

Weigh! Band 

ubber C.rtnd• Gasl<e! 

carbon Oioxide Cartridge 

Lead Jacket 

ubber Jacket 

Tank 

----Handle for use while 
,..,. extinguisher is being 

_l ______ 'I::========~======~~ discharged. 

Fig. 3 - Design with Short Rubber Jacket 
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eliminated as unnecessary in the latest cylindri
cal design because the steel cartridge is enclosed 
in a brass jacket and then tin coated which pre
vents electrolytic corrosion. 

2.06 Cartridge: A newly developed cylindric-., 
ally shaped cartridge (WF75) approx

imately 12 inches long and 1-1/8 inches in 
diameter replaces the present zinc coated 
grenade-shaped cartridge (WF53). The new car
tridge is designed without a screw-type safety 
cap and can be used in any Bell System standard 
water-type fire extinguisher. 

3. LOCATION 

3.01 Water-type extinguishers are subject to 

..I 

freezing and, therefore, should not be lo
cated in spaces where freezing temperatures may 'l 
be encountered. If, however, it is considered 
necessary to place the water-type fire ex
tinguisher in locations where freezing temper
atures are encountered, antifreeze solutions 
should be added to the water. It.-is important in 
these cases to make sure that a properly labeled 
tank is selected and that the solutions used con
form with the manufacturers' specifications. The 
Bell System standard extinguisher is not suit
able for antifreeze solutions (not labeled prop
erly). Water-type fire extinguishers suitable for 
antifreeze solutions are available only through 
local purchase. ..I 

3.02 The carbon dioxide which is held under 
pressure in the cartridge is subject to a 

rapid rise in pressure where temperatures above 
normal are experienced. It is desirable, there
fore, to locate these extinguishers away from hot 
surfaces and out of the direct rays of the sun. In 
general, the clearance between extinguishers and 
radiators or uncovered heating pipes should be 
at least two feet. This distance may be reduced 
to six inches in the case of covered pipes. 

3.03 Extinguishers should not be located where 
they are subject to mechanical injury from 

moving objects. 

4. MOUNTING 

4.01 Extinguishers should be mounted as shown 
in Fig. 4. 

Not more 
than 60 in. 

to floor 

SECTION H43. I I 0 
SECTION H54.602 

30 A Bracket 

Fig. 4 

4.02 Where extinguishers are placed on free 
standing columns, arrangements for 

mounting may include metal bands encircling 
the column or if it has been predetermined in 
what locations they will be required, considera
tion should be given to include mounting ar
rangements when the columns are constructed. 

4.03 The extinguisher should be mounted so it
will hang in a vertical position. 

5. METHOD OF OPERATION 

5.01 To operate the extinguisher, proceed as 
follows: 

(1) Remove extinguisher from mounting 
bracket and carry to the fire in an upright 

position. 

(2) Invert tank after pushing aside the safety ... 
guard on those extinguishers so equipped. 
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SECTION H54.602 

(3) Hold tank by handle in the bottom with 
hose in other hand. 

(4) Bump plunger in tank cap on floor. 

(5) Direct discharge at fire from a distance 
of about 5 feet if possible. If not possible, 

move away as the stream is effective up to 
about 30 or 40 feet horizontally. 

(6) Play stream from top down with side-to
side motion. For other than equipment 

fires, play stream at base of flames and follow 
flames with stream. 

(7) Stop liquid discharge by inverting tank 
to normal position when fire is completely 

extinguished. 

(8) Do not use water-type extinguishers on 
fires involving flammable liquids, oils, or 

greases. 

Page 6 
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6. 

(9) Do not use water-type extinguishers on 
fires involving live electrical equipment 

such as power boards, power plant apparatus, 
billing and computing machines used in ac
counting centers, CAMA or AMA equipment, 
radio and carrier equipment, or elevator ma
chinery. 

(10) Do not return discharged or partially dis
charged extinguishers to their mounting 

brackets. 

(11) Return plunger to normal position be
fore unscrewing cartridge to avoid pos

sibility of edges of metering groove picking up 
scrapings from cartridge disc. 

MAINTENANCE 

-6.01 Maintenance of the water-type fire ex
tinguisher is covered in Section H54.610 

(H44.210). 

TCI Library  www.telephonecollectors.info TCI Library  www.telephonecollectors.info 



' 

• 

; 

BELL SYSTEM PRACTICES 
Buildings 
Fire Protection 

BELL SYSTEM PRACTICES 
Buildings 
Operation and Maintenance 

Issue 

SECTION H54.603 
Issue 4, January, 1952 

AT&TCo Standard 

SODA-ACID TYPE FIRE EXTINGUISHERS 

1. GENERAL 

1.01 The soda-acid type fire extinguisher is 
used on fires in ~elephone buildings 

v-1hich do not involve telephone equ_ipment,. flam
mable liquids, oils or greases, or live electri
cal equipment such as power boards, power 
plant apparatus or elevator machinery. 

1.02 TIJ.e s.oda-acid extinguisher is replaced by 
the water type extinguisher in equipment 

spaces and should be used as far as possible 
only in locations where the action of chemi
cals used on a fire will not contribute as 
seriously to the fire damage as is the case in 
equipment spaces. 

1.03 This section is reissued to suggest that,., 
if at the tilne of the annual refill any 

extinguisher caps are found without a pressure 
r~lief hole, such a hole should be provided as 
covered in Paragraph 6. 07. .J 
2. DESCRIPTION 

2.01 The extinguisher consists of a lead lined 
copper tank of about 2-1/2 gallons ca

pacity, containing water mixed with sodium 
bicarbonate and a bottle half full of sulphuric 
acid. The liquid is expelled by inverting the 
tank causing sulphuric acid to be mixed with 
the sodium bicarbonate solution resulting in a 
chemical action generating carbon dioxide gas, 
the pressure of which forces the liquid out of 
the hose with sufficient force to throv-.r an ef
fective stream some JO feet. This discharge 
connnences almost immediately after the tank is 
inverted and continues for about 50 seconds 
until all the liquid is gone. The discharge 
of liquid ceases when the extinguisher is turned 
right side up, but the gas continues to escape 
and can not be stopped until the chemical ac
tion has been completed. The extinguisher 
must be recharged before it can be used again. 
The details of a typical extinguisher are shown 
by Fig. 1. 

3. LOCATION 

J.01 Soda-acid extinguishers are subject to 
freezing and their action becomes slug

gish at temperatures of 40°F. or lower and, 

therefore, are not located in spaces where the 
temperature may be lower than this figure. 

Strainer ~ 

Cap 
Filling 
Lug 
~~ 

Acid 
Bottle 

\II 

Cage 

d1 
Stopple 

Nozzle ~=~=~~ 

Handle for use while extinguisher 
is being discharged. 

Fig. 1 

J.02 Extinguishers are not located where they 
are subject to mechanical injury from 

moving objects. 

4. MOUNTING 

4.01 Extinguishers are mounted as shown by 
Fig. 2. 

4.02 Where extinguishers are placed on free 
standing columns, arrangements for mount

ing may include metal bands encircling the 

Copyright, 1952, by American Telephone and Telegraph Company 
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SECTION 1143.120 
SECTION H54.603 

Not more 
than 60 in. 

to floor 

T 
Not less 

than 18 in. 
to floor. 

I 

30 A Bracket 

Fig. 2 

column or if it has been predetermined in what 
locations they will be required, consideration 
should be given to including mounting arrange
ments when the columns are constructed. 

4.0) The extinguisher is mounted and the lower 
guides are bent so that it will hang in 

a vertical position. 

5. METHOD OF OPERATION 

5.01 To operate the extinguisher, proceed as 
follows: 

(1) Remove extinguisher from mounting 
bracket and carry to fire in upright 

position. 

Page 2 

(2) Hold hose and extinguisher cap handle 
in one hand, directing the nozzle at 

the fire, and invert tank holding it by 
the handle in the bottom with other hand. 

(3) Direct discharge at fire from a'ili.stance 
of S feet if possible. 

(4) If impossible to stand so close, move 
away aa the stream is effective up to 

about 30 feet. 

(S) Play stream at base of flames and 
follow flames with stream. 

(6) Stop liquid discharge by inverting 
tank to normal position when fire is 

completely extinguished. 

(7) Do not use soda-acid type extinguish
ers on fires involving telephone 

equipment, flammable liquids, oils or 
greases. 

(8) Do not use soda-acid type extinguish-
ers on fires involving live electri

cal equipment such as power boards, power 
plant apparatus or elevator machinery. 

(9) Do not return discharged or partially 
discharged extinguishers to their mount

ing brackets. 

6. MAINTENANCE 

(A) Inspection 

6.01 Soda-acid type extinguishers should be 
inspected at intervals for the following 

items.: 

(1) Hose is in good condition. 

(2) Nozzle opening is unobstructed. 

(3) Hose coupling is tight at tank outlet. 

(h) Dents are not evident on the extin-
guisher body at or near the upper or 

lower horizontal seams. Such dents tend 
to weaken these seams, and extinguishers 
so damaged should be discarded at once. 

(5) Finish is in good condition. 

(6) Mounting bracket is securely fastened 
to wall. 

( 7) Record tag is attached and ext"-'>gUisher 
has been recharged within the required 

time. 

' 

I 

• 
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(B) Recharging 

6.02 Extinguishers are discharged and refilled 
at least once a year to make sure they 

are in proper condition for immediate use. An 
inspection of the items mentioned in Para
graph 6.0l should also be made at this -time. 

Method 

6.03 Remove the extinguisher from its mount-
ing bracket and carry it to a suitable 

location vilhere it can be discharged. This may 
be done either outside the building or inside 
into a service sink partly filled with water. 
Leaking gaskets, defective hose connections, 
or other irregularities are noted as the ex
tinguisher is discharged and corrected during 
the recharging procedure. Only one extin
guisher per floor should be taken out of ser
vice at one time. 

6.04 Warning: In all the following operations 
where the extinguisher is to be taken 

apart, safety goggles and rubber gloves should 
be used. 

6.05 Take extinguisher to a location where a 
new charge can be provided and where the 

tank can be refilled. Unscrew the cap and re
move the cage and bottle from the tank. 

6.06 The tank is examined on the insid~ for 
corrosion and for deposits of soda or 

other foreign material which should be scraped 
off with a suitable piece of wood. The tank 
should then be scrubbed with a stiff brush and 
rinsed thoroughly. The strainer should be 
cleaned and the nozzle and hose should be ex
amined and flushed out to insure that the dis
charge passage is open. The cap, cage and stop
ple should be scrubbed with a brush and care
fully rinsed. 

6.07 It has long been a requirement of the 
Underwriters Laboratories that manufac

turers of this type extinguisher provide a 

SECTION 1143,120 
SECTION H54.603 

means of pressure relief during removal of the ., 
eap. For many years it has accordingly been 
the practice of the manufacturers to provide a 
small hole through the cap threads which, as 
the cap is unscrewed, will release any pressure 
that might be present. Probably most extin
guishers in the Bell System already are pro
vided with this hole in the cap but if upon 
the annual refilling any are found without it, 
they are modified locally. The hole should be 
about 3/16-inch diameter with its center about 
9/32 inch from the bottom edge of the cap. 

6.08 The extinguisher is then carefully re-
charged in accordance with the following 

procedure irrespective of any recharging in
structions that may be on the extinguisher 
name-plate or on the recharge package. 1-1/2 
pounds of bicarbonate of soda is thoroughly 
mixed with about 2-1/2 gallons of lukewarm 
water. The temperature of the water should not 
exceed lOOOF. The mixing is done outside the 
tank in order to insure that the soda is thor
oughly dissolved. Undissolved soda may clog 
the hose or nozzle. The tank is filled to the 
filling lug, taking care not to pour any sedi
ment into it. Filling the tank to levels above 
the filling lug reduces the air chamber volume 
and may result in excessive working pressure. 
Preservatives to prevent stagnation or solutions 
to lower the freezing point are not used. 

6.09 The cork or cap and label, if any, should 
be removed from a new bottle of acid and 

the bottle placed in the cage; a floating label 
may clog the outlet strainer. If the stopple 
is not a part of the cap assembly, it should 
next be put in place in the acid bottle. At 
this time, determine that the bottle is not so 
hlgh, as to prevent the extinguisher cap from 
being screwed down properly on the tank. Also, 
check to see that the stopple is free to move 
out of the bottle for proper release of the 
acid and that the bottle is so he"ld in the cage 
that it can not slide down on the stopple when 
the tank is inverted. These conditions can be 
checked best by placing the cage, bottle, stop
ple and extinguisher cap together as they are 
in regular assembly and determining with the 
fingers that the conditions mentioned are met. 
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SECTION HUJ.120 
SECTION HS4. 603 

6.10 Replace the rubber cap gasket with a new 
one. Coat the threads of cap and tank 

lightly with vaseline and screw the cap on the 
tank as tightly as possible by hand only, exer
cising care to insure that all threads are 
properly engaged. A bar or rod should not be 
used to tighten the cap. The same cap must al
ways be replaced on the tank from which it was 
removed; in this connection it is suggested 
that all recharging operations be co~pleted on 
one extinguisher before starting operations on 
the next. 

6.11 The date of recharging, etc., is recorded 
on the tag provided for this purpose. 

This tag is shown on Fig. J. 

6.12 The finish of the extinguisher is ex-
amined and polished or painted as re

quired. The hose should not be painted~ When 
the paint is sufficiently dry the extinguisher 
may be returned to its original lo ca ti on. 

6.13 Extinguishers are emptied before shipping 
to other locations. 
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Bell System 

CHEMICAL FIRE EXTINGUISHER 

Olfiu 0< Bld1. _ ----- - - - -- - -

Serial No. _____________ _ 

front Side • 

• 

' 
(o) 

Date Rechar- lnUWMOf 

Form ___ {!ZJll_ ~Jq 

Reverse Side 

Fig. 3 

' 
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BELL SYSTEM PRACTICES 
0\lildings 
Fire Protection 
Operation and Maintenance 

_. sna11 •s , 1 
SECTION H54.605 

Issue 4, May, 1953 
AT&TCo Standard 

CARBON DIOXIDE TYPE FIRE EXTINOUISHERS 

1. OENERAL 

1.01 Carbon dioxide type fire extinguishers 
are used for fighting incipient fires in 

wires, cables, racks, switchboards, power ma
chinery and in certain locations involving 
flanunable liquids. Since the gas is hannless 
to the equipment, these extinguishers should 
be used wherever it is possible to get the 
nozzle within about 2 feet of the flames. 

1.02 Extinguishers of two capacities are in 
use, one containing about 10 pounds of 

carbon dioxide and the other an older model, 
replacement of which is recommended in Para
graph 6.12 of this practice, containing about 
7-1/2 pounds. The 10-pound extinguisher super
sedes the 7-1/2-pound. 

l.OJ Two types of 10-pound extinguishers are 
used, their principal difference being in 

the method of operation. One type releases the 
gas by rotating a hand wheel and the other by 
pressure on a trigger. The 10-pound trigger 
operated extinguisher supersedes the older hand 
wheel type. Existing hand wheel operated ex
tinguishers should, however, be continued in 
service as they are considered as providing the 
same fire protection as the newer type. Hand 
wheel type extinguishers of 10-pound capacity 
have been furnished in two over-all weights 
differing by about 5 pounds. To readily 
identify these two extinguishers, a yellow mark 
is furnished on the front of the cylinder of 
the ligher weight extinguisher. The trigger 
release extinguisher is about the same weight 
as the lighter of the two hand wheel types. 

l.OU This section is reissued to: 

(a) Recommend replacement of 7-1/2-pound car
·bon dioxide extinguishers. 

(b) Recommend periodic replacement of hose 
assemblies • 

(c) Recommend pressure testing of cylinders 
at time of recharge. 

(d) Refer to double numbered Section H4J.Ol0, 
H54.60l, 11Distribution of Fire Protective 

Apparatus" of Bell System Practices. 

(e) Include changes in certain wording and ._, 
rearrangement of the text. Arrows are 

used to indicate changes throughout the text. +' 

1.05 For operation and maintenance applica- ., 
tion, this section is double numbered 

with this issue and the same issue number is .._. 
assigned for uni.fonnity. 

2. DESCRIPTION 

2.01 Each extinguisher consists of a steel 
cylinder containing carbon dioxide under 

4i pressure which is discharged as a gas through a 
hose and a cone shaped nozzle ·when released. A 
general view of the 10-pound extinguisher having 
trigger release is sho~m by Fig. 1, and the 

+l 10-pound hand wheel release unit is shown by 
Fig. 2. 

Hose 
Handle 

Hose 
Clip t'---''r:::'-21JJ--"'I 

Not more 
than 60 in. 
to floor 

Nozzle 

Not less· than 
24 in. to floor 

for locations where 
weighing is done 

Safety 
Outlet 

Fig. 1 - New Design with Trigger 
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SECTION H4J .140 
SECTION H54. 605 

........ 
then 60 in. 

to floo< 

Nozzle 

Not less than 
24 in. to flool 

for locations where 
wei1hing is done 

Hose 
Assemb~ 

Wli&ht 

Fig. 2 - Former Design with Hand Wheel 

+2.02 The gas is most effective when used with-
+ in about 2 feet from the fire and the 

discharge for both the 10-pound and the 
7-1/2-pound extinguishers continues for 40 to 
45 seconds. The gas has no appreciable cooling 
effect in fighting fires, but extinguishes the 

r+ flames by its smothering action. In the case 
of burning fat such as in_a cafeteria deep fat 
fryer care should be exercised that the force 
of ·the gas as it is discharged does not spatter 

!+the hot fat. 

2.03 During the discharge of the extinguisher, 
solidified gas in the fom of 11 snow 11 ap

pears in the gas cloud and collects on the 
floor and other surfaces for a few moments Wl

til it evaporates. This 11 snow" is extremely 
cold and should not be handled, as frostbite 
may result. 

Page 2 

2.04 Valve - 10-Pound - Trigger Releas6: In-
ternally this valve has a main and an 

auxiliary valve seat. Operation of the.trigger 
initially opens the auxiliary valve which ad
mits full gas pressure to both sides or· the main 
valve seat. Further pressure of the trigger 
opens the main valve with little effort. When 
not in use both valves are held closed not only 
by spring pressure but by full pressure of the 
gas within the cylinder. The trigger can be 
latched in the open position or can be released 
at will to stop the flow of gas, thereby per
mitting temporary conservation of the gas for 
use on any rekindling action which may occur 
after the fire has apparently been extinguished. 
To prevent inadvertent operation, the trigger 
is locked in the inoperative position by a pin 
having chain attachment to the body of the ex
tinguisher. The pin must be withdrawn to per
mit operating the trigger. A wire seal is 
provided which is broken by operating the trig
ger, thus furnishing a visible means for de
termining whether the extinguisher has been 
operated. 

2.05 Valve - 10-Pound Hand Wheel Release: This 
valve also can be closed after it has been 

opened, thereby permitting temporary conserva
tion of the gas. The seal is, however, only 
temporary and is not sufficiently tight to re
tain the gas for more than a short time. lb.e 
valve is provided with a guard pin which pre
vents accidental operation of the hand wheel by 
fixing it in position. A wire seal gives a 
visual indication of whether the guard pin and 
hand wheel have been tampered with. To use the 
extinguisher it is first necessary to withdraw 
the guard pin, which operation breaks the wire 
seal. 

2.o6 Valve 7-1 2-Pound: The valve on the 
7-1 2-pound extinguisher cannot be closed 

once it has been opened. A hand wheel guard is 
available for this extinguisher to minimize the 
possibility of tampering with the hand wheel 
and discharging the extinguisher while on the 
mounting bracket. This guard is sho\'m by Fig. 3 
and should be prqvided only in cases where 
tampering might be expected. 

2.07 Safet 2-Pound: A safety cap 
is provided on the 7- 2-pound extin

guisher for use ~uring shipment when the hose 
is not in place on the extinguisher. It is 
important that during shipment and storage this 
cap be in place, since otherwise if the extin
guisher is accidentally discharged there is 
cons.iderable recoil; also the cap provides a 

1f 
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!!!I !!!2! W!WI - -VALVE 0NC£ OPENED 

CAN NOT BE CLOSED 

3l8S. 

Hose 

Host Assembly 
Weiahl 

TARE wr. _.,_, __ Empty 
24 Ji Cylinder 

Fig. 3 
• 

Weight 

1i, Pound 
Extinguisher 

desirable mechanical protection for the threads 
of the valve outlet. When not on the valve 
outlet, this cap is normally attached to a 
bushing on the extinguisher handle. The 
10-pound extinguishers are so designed that 
separate safety caps are not required. 

3. LOCATION 

3.01 Carbon dioxide type fire extinguishers 
may be used in both heated and unheated 

spaces occupied by telephone equipment. 

J.02 The carbon dioxide gas is subject to a 
rapid rise in pressure.where temperatures 

above normal are experienced. It is desirable, 
therefore, to locate these extinguishers away 
from hot surf aces and out of the direct rays 
of th~ sun. In general, the clearance between 
extinguishers and radiators or uncovered heat
ing pipes should be at least 2 feet. This dis
tance may be reduced to 6 inches in the case 
of covered pipes. 

3. 03 The general procedure to be followed in +i 
distributing fire protective apparatus 

throughout telephone buildings is outlined in 
Section H43.0l(\ H54.60l of Bell System Practices. +' 

4. MOUNTING 

SECTION H43. J.4o 
SECTION H54.605 

4.01 10-Pound: The 10-pound extinguishers 
should be mounted as shown by Fig. 1 and 

Fig. 2 and if necessary the lower guides bent 
to hold the cylinder in a vertical position. 
If a mounting bracket for the 7-1/2-pound ex
tinguisher only is available, it may be adapted 
to mount the 10-pound extinguishers by obtain
ing Guide P243864 and fastening it in the mount
ing holes for the gloves container. 

4.02 7-1/2-Pound: Th• 7-1/2-pound extinguisher 
if retained in service is mounted as + 

shown by Fig. 1 and Fig. 2 and the lower guides 
bent to hold the cylinder in a vertical posi
tion. Most of the 7-1/2-pound extinguishers 
have the long mounting brackets shown by Fig. 4 
and where these are available they should be 
used for mo1lllting. 

Spring 
Balance-

H°"' 

7Js; Pound 
Extinguisher 

Nozzle---t 

Weighing Bracket per Dwg. 221·8·76 

Old Type 
Mountin1 
Bracket 
per Dwg . 
157·A·53 

"'-

Not mme 
than 57 in. 

to floo< 

Fig. 4 

T 
I 

I 
Not less 

than 15 in. 
to floor 

I 
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SECTION R4J.J.40 
SECTION H54.6o5 

4.0J Mounting Brackets: The JOA bracket shown 
for the 10-pound extingui"hers is a uni

versal type which is used for the 7-1/2-potilld 
+carbon dioxide type if retained in service, the 

water type, the soda-acid type, and the foam 
type extinguishers. This bracket replaces the 
bracket per Drawing 157-A-53 shown by Fig. 4. 
To insure that a hand wheel operated 10-pound 
extinguisher of lighter weight (yellow mark on 
cylinder) is returned to a given location, a 
yellow mark should be applied with multiple 
marking paint to the bracfet at such location. 

4.04 Where extinguishers are placed on free 
standing columns, arrangements for mount

ing may include metal bands encircling the 
column, or if their locations have been prede
tennined, consideration should be given to 
including mounting arrangements when the col
umns are constru~ted. 

4.05 The extinguishers are shipped fully 
charged and completely assembled for use 

except that the hose is not attached tc the 
valve. In mounting the extinguishers on the 
brackets the following directions should be 
carried out: 

(a) Remove the cork or plug from the valve 
end of the hose which is provided dur

ing shipment to protect the inside of the 
hose from foreign particles. 

(b) Inspect the orifice through the nozzle to 
see that the opening is free. 

(c) 7-1/2-Pound On1y: Remove the safety cap 
from the valve outlet and attach it to 

the lower end of the handle. 

(d) Attach the hose securely to the valve 
with the aid of a wrench. 

( e) The extinguisher should be weighed before 
placing it in service, as outlined in 

Paragraphs 6.02, 6.0J and 6.04. 

(f) 7-1/2-Pound Onl.y: After placing the 
extinguisher in position on the mounting 

bracket remove the safety clip around the 
valve stem which is provided to prevent acci
dental operation of the valve during shipment. 

5. METHOD OF OPERATION 

5.01 To operate the extinguisher, proceed as 
follows: 

(1) Remove extinguisher from mounting bracket 
and carry it to the fire. 

(2) 10-Pound On1y: Remove the guard pin. 

Page 4 

(3) Remove nozzle from the clip and direct 
at fire. Open hand wheel valve by turning 

hand wheel to the left. For extinguishers 
having tr~gger control, open the valve by 
upward pressure of the index finger on the 
trigger. This valve may be latched in the 
open position, if desired, by pulling the 
trigger up and forward (toward the valve body). 
Keep hand on tcp of 7-1/2-pound extinguisher 
to prevent its falling. 

(4) Direct discharge at base of fire with 
nozzle about 1 foot from fire, if possible. 

(5) Starting at the base of the flames, move 
nozzle slowly from side to side and work 

generally upward on the flame area but quickly 
return below momentarily to wipe out such re
kindling as may occur so far as it may be 
consistent to do so with the fire conditions 
prevailing above. 

(6) While carbon dioxide will continue to be 
discharged, the extinguisher is ineffective 

after the discharge of "snow" ceases and, if 
required, another extinguisher should be 
brought into play at this time. 

(7) lO-Pound Only: If the fire is extinguished 
before the effective discharge is com

pleted, the discharge may be stepped by turn
ing the hand wheel to the right, or by re
leasing the tr.i}gger to its normal position, 
as the case may be. 

(8) Any glowing embers remaining after the 
discharge of the gas should be snuffed 

out with asbestos gloves. 

(9) Do not return discharged or partially 
discharged extinguishers to their mount

ing brackets. They should be forwarded for 
recharge in accordance with local instructions. 

~ Where recharging is accomplished by the 
Western Electric Company arrangements will be 
made for the pressure testing of the cylinders 
of the extinguishers in accordance with the 
requirement of the Interstate Commerce Com
mission (Bureau of Explosives). Where re
charging is handled locally it is recommended 
that arrangements be made with the concerns 
doing the recharging to accomplish the re
testing of cylinders as required by the In-

L+ terstate Commerce Commission. The date of 
the last test of the cylinder is stamped on 
it. 

6. MAINTENANCE 

(A) Inspection 

6. 01 Carbon dioxide type extinguishers should 
be inspected at intervals for the follow

ing items: 

rt • 
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(1) 7-1/2-Pound Dn1y: That the safety clip 
has been removed from ~round the valve 

stem. 

(2) 10-Pound Only: 
not broken. If 

should be weighed. 

That the wire seal is 
broken, extinguisher 

(3) Hose is in good condition especially at 
couplings. 

(4) Nozzle is not broken and orifice is un~ 
obstructed .. 

(5) Hose coupling is tight at cylinder outlet 
and at nozzle. 

(6) Hose is looped back over valve handle and 
held in place by clip on side of extin

guisher in such a way that lower edge of 
nozzle is slightly above bottom of extin
guisher. 

(7) Finish is in good condition. 

(8) Mounting bracket is securely fastened to 
wall. 

(9) Record tag is attached and extinguisher 
has been weighed within the required time. 

(B) Weighing 

6.02 Extinguishers should be weighed at least 
once a year to make sure they are in 

proper condition for immediate use. An inspec
tion of the items mentioned in Paragraph 6.01 
should also be made at this time. 

Method 

6.0J Weighing of extinguishers should be done 
with the aid of a spring balance coded 

No. 120, manufactured by John Chatillon and + 
Sons of New York. The spring balance should be 
supported by a weighing bracket arranged to be 
attached to the hook or the extinguisher mount
ing bracket. 'Ibis arrangement is sho•m by 
Fig. 4. 

6.04 Both the 10-pound hand wheel type and the 
7-1/2-pound extinguishers have the weight 

of the empty cylinder stamped on the valve and 
the weight of the hose assembly stamped on the 
hose coupling. The 10-pound trigger type has 
the weight of both the empty cylinder and of 
the hose assembly stamped on the name plate at 
the rear of the hose clip. To determine if the 
extinguisher is in proper condition for immediate 

SECTION 1143.:U.O 
SECTION H54.605 

use, the following conditions should be met 
irrespective of any instructions that may be on + 
the name plate: 4--

The total weight (by spring balance) should 
not be less than: 

STAMPED CYLINDER WEIGHT 

plus 

STAMPED HOSE ASSEMBLY WEIGHT 

plus 

5 POUNDS 

~ utirtprslltr ftftl on •lllf(!Jol ols 
Wli(l\t i$ '-"'ID lie Im. Ula-. 11\0t!Ult ..._ 

Fron! Side 

I (o) 
"" .... • • 

f ____ {J~ -· 

Fig. 5 

Recording Weight 

6.05 If the extinguisher is within the required 
weight limit and otherwise satisfactory, 

it should be retunied to its mounting bracket 
and the weight recorded on the tag provided 
for this purpose. This tag is shown by Fig. 5. 

6.o6 Extinguishers which do not meet the re
quirements shoqld be discharged, and then 

forwarded for recharge in accordance with local 
instructions. 

Page 5 
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6. 07 Although the extinguishers are designed 
with an ample facto'r of safety and will 

withstand a reasonable amount of rough usage, 
care should be exercised while weighing or 
otherwise handling them to avoid dropping or 
subjecting the cylinder or valve to an excessive: 
strain. 

6.0B The finish of the extinguisher cylinder 
should be examined and painted as re

quired. The hose should not be painted. 

6.09 When returning discharged extinguishers 
the hose assembly should be disconnected 

from the extinguisher and in the case of the 
7-1/2-pound type the safety cap should be placed 
over the valve opening. 

6.10 The hose assemblies for the 10-pound and 
7-1/2-pound extinguishers are not inter

changeable. The hose assemblies for the two 
10-pound hand wheel control extinguishers of 
different weights: are interchangeable. The 

Page 6 
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hose assembly for the 10-pound trigger control 
extinguisher is not interchangeable with those 
of any of the foregoing extinguishers. 

r+ ( C) Replacement 

6.11 The replacement of all remaining 
7-1/2-pound extinguishers with the 

l+ 10-pound unit per KS-14137 is recommended. 

r+ 6.12 In view of the indicated approximate 
10-year service life of the hose assembly 

and the difficulties involved in pressure test
ing them, it is suggested that the hose assem
blies of 10-paund and larger size carbon dioxide 
extinguishers be replaced on a 14-year basis. 
To assist in this replacement the date of manu
facture such as (SJ) is stamped into the metal 
couplings of hose assemblies of new extinguish
ers and on all replacement assemblies. For ex
tinguishers obtained prior t.o the introduction 
of this procedure it is suggested that the 
earliest date appearing on the extinguisher 
body be considered as the date of manufacture 

l+ of the hose assembly •• 
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l. GENERAL 

1.01 The purpose of this section is to provide 
the necessary information for the house 

service or other forces charged with the respon
sibility for routine inspection and maintenance 
of fire protection apparatus. 

l.02 It is reissued because of extensive changes 
and to include information regarding the 

following: 

(a) Hydrostatic testing of water-type, foam
type and any of the soda-acid fire extin

guishers remaining in use. 

(b) A change in the loss of weight tolerance 
for carbon dioxide (C02 ) fire extinguish

ers to ten per cent for all sizes. 

(c) To describe the procedure for inspecting 
and weighing the new disposable cylin

drically shaped cartridge for the water-type 
fire extinguisher. 

1.03 The newly developed disposable cartridge 
designated as WF-75 for the water filled 

cartridge-type extinguishers has been adopted as 
standard to replace the zinc coated grenade 
shaped cartridge (WF-53) which has been pro
vided for some years. The new cartridge is 
approximately twelve inches long by one and 
one-eighth inch in diameter. To protect it from 
corrosion, it is brass clad and tin coated. Conse
quently, it does not require the use of a rubber 
jacket.as with the grenade shaped cartridge. The 
new cartridge is threaded at the upper end and 
is screwed into the present cartridge holder the 
same as with the grenade shaped cartridge. When 
the cartridge is discharged or fails to meet 
weight requirements it is disposed of. 

1.04 Complete descriptions of the fire protec
tive apparatus covered in this section are 

given in the following sections: 

H43.110/ 
H54.602) 

Water-Type Fire Extinguishers 

H43.120/ 
H54_603 ) Soda-Acid Type Fire Extinguishers 

H43.130/ H
54

_604 ) Foam-Type Fire Extinguishers 

H43.140 / Carbon Dioxide-Type Fire 
H54.605) Extinguishers 

H 43.l50 I Asbestos Gloves 
H54.606) 

H43.160/ 
H54_333 ) Tarpaulins 

H43.210 I 
H54_607 ) Standpipe and Hose Systems 

2. HYDROSTATIC TESTING 

2.01 The National Board of Fire Underwriters 
Bulletin No. 10 dated July 1955 recom

mends that water extinguishers of the soda-acid 

Copyright, 1958, by American Telephone and Telegraph Company 
Printed in U. S. A. Page 1 
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and carbon dioxide (C02 ) cartridge propelled 
types and also foam extinguishers must be given 
a hydrostatic pressure test at least once every 
five years. 

2.02 Hydrostatic tests may be made by a qual-
ified contractor, either on the premises, in 

a suitably equipped truck at the building site or 
at the contractor's service station. All tests shall 
be carried on in accordance with the procedures 
given in Section 71 of the above-mentioned Bul
letin No. 10. 

2.03 If any such extinguisher upon subsequent 
annual inspection shows evidence of me

chanical damage, corrosion, or distortion of the 
shell as from freezing temperatures or from any 
other causes it may be unsafe for use. Therefore, 
regardless of the date of the last hydrostatic 
test tbe extinguisher is again given a hydrostatic 
pressure test before being returned to service. 

2.04 Each extinguisher which favorably passes 
the hydrostatic test shall have an orange 

record tag Form E-4400 attached to it on which 
the following will be noted: 

(a) date of test 

(b) test pressure 

(c) name of person and concern making the 
test 

2.05 All fire extinguishers less than five years 
old that are subject to periodic hydro

static testing should have an orange record tag 
Form E-4400 attached. The year of installation 
should be posted on the tag on the first line in 
the "date" column and the word "installed" in 
the second column. 

3. MAINTENANCE OF CARBON DIOXIDE 
FIRE EXTINGUISHERS 

(Al Inspection 

3.01 Carbon dioxide type extinguishers should 
be inspected for the following items at 

least once each year or when placed in service: 

(1) 10 and 15 Pound: That the wire seal is 
not broken. If broken, extinguisher should 

be weighed. 
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(2) Hose is in good condition especially at 
couplings, and that couplings are dated 

for determination of 14-year safe hose life. 

(3) Nozzle is not broken and orifice is unob
structed. 

(4) Hose coupling is wrench tight at cylinder 
outlet and at nozzle. 

(5) Hose is looped back over valve handle 
and held in place by clip on side of ex

tinguisher in such a way that lower edge of 
nozzle pointing downward is slightly above 
bottom of extinguisher. 

(6) Finish is in good condition. 

(7) Mounting bracket is securely fastened to 
wall. 

(8) Record tag is attached and extinguisher 
has been weighed within the required time. 

(8) Weighing 

3.02 Extinguishers should be weighed at least 
once a year to make sure they are in 

proper condition for immediate use. An inspec
tion of the items mentioned in Paragraph 3.01 
should also be made at this time. 

Method 

3.03 Weighing of extinguisher should be done 
with the aid of a spring balance coded 

No. 120 manufactured by John Cha till on and 
Sons of New York. The 5-pound extinguisher 
requires a more sensitive scale and the Chatillon 
No. 010 is suggested. The spring balance should 
be supported by a weighing bracket arranged to 
be attached to the extinguisher mounting bracket. 

3.04 All extinguishers are marked with the cyl-
inder weight and the horn and hose 

assembly weight so that the weight of gas can 
be checked without dismantling the parts. To de
termine that the extinguisher is in proper condi
tion for immediate use, the following conditions 
should be met: 

The total weight (by spring scale) should be 
not less than: 

STAMPED CYLINDER WEIGHT 
PLUS 
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STAMPED HOSE ASSEMBLY WEIGHT 
PLUS 

41h POUNDS FOR 5-POUND 
EXTINGUISHER 

9 POUNDS FOR 10-POUND 
EXTINGUISHER 

131h POUNDS FOR 15-POUND 
EXTINGUISHER 

The above method of determining if extin
guishers meet the weight requirement shall be 
used irrespective of any conflicting instruc
tions that may be on the extinguisher name
plate. 

Recording Weight 

3.05 If the extinguisher is within the required 
weight limit and otherwise satisfactory, it 

should be returned to its mounting bracket and 
the weight recorded on the tag Form E-1295 pro
vided for this purpose. 

3.06 Extinguishers which do not meet weight 
requirements should be carried to a suit

able location in building service quarters where 
the noise of discharge would not be distracting 
or outside the building, and discharged. Where 
feasible the discharging may be done for train
ing. The extinguishers should then be forwarded 
for recharge in accordance with local instructions. 

3.07 Extinguishers which develop a leak such 
as may be evidenced by a hissing sound or 

the presence of frost about the valve assembly 
should be immediately replaced. The leaking ex
tinguisher should be discharged and recharged 
as outlined in Paragraph 3.06. 

3.08 Although the extinguishers are designed 
with an ample factor of safety and will 

withstand a reasonable amount of rough usage, 
care should be exercised while weighing or other
wise handling them to avoid dropping or sub
jecting the cylinder or valve to an excessive 
strain. 

3.09 The hose assemblies for the two 10-pound 
hand wheel control extinguishers of dif

ferent weights are interchangeable. The hose 
assemblies for the 10-pound trigger control and 
the 15-pound extinguishers are not interchange
able with those of any of the foregoing extin
guishers. When ordering hose specify model 
number and manufacturer. 

SECTION H44.210 
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4. MAINTENANCE OF WATER-TYPE 
FIRE EXTINGUISHERS 

IA) Inspection 

4.01 Water filled cartridge type extinguishers 
should be inspected for the following 

items at least once each year or when put into 
service: 

(1) Safety guard is upright and plunger is not 
depressed. 

(2) Plunger catch operates freely. 

(3) Hose is in good condition. 

(4) Nozzle opening is unobstructed. 

(5) Hose coupling is wrench tight at tank 
outlet. 

(6) Dents are not evident on the extinguisher 
body at or near the horizontal seams. 

Such dents tend to weaken these seams, and 
extinguishers so damaged should be emptied, 
removed from service and immediately re
placed. Discarded extinguishers should be 
classified as "junk" and returned through the 
usual lines of organization to the Western 
Electric Company branch house for disposition. 

(7) Finish is in good condition. 

(8) Mounting bracket is securely fastened to 
wall. 

(9) Record tag is attached and cartridge has 
been weighed within the required time. 

(10) Bears orange hydrostatic test record tag 
Form E-4400 to show that extinguisher 

has been given the prescribed hydrostatic test 
within five years. If Form E-4400 shows only 
the date of installation, check whether hydro
static test will be due during the current year 
and, if so, report to supervisor. 

(8) Weighing Cartridge 

4.02 Extinguisher cartridges should be weighed 
at least once a year, the tanks cleaned out 

and refilled to make sure the extinguishers are 
in proper condition for immediate use. An inspec
tion of the items mentioned in Paragraph 4.01 
should also be made at this time. 

Page 3 
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Method for Grenade Shaped Cartridge 

4.03 Remove the extinguisher from its mount-
ing and carry it to a location where the 

cartridge can be weighed and the tank emptied, 
cleaned, and refilled. Only one extinguisher per 
floor should be taken out of service at one time, 
unless replacements are installed. 

4.04 Care should be exercised in handling the 
cartridges to prevent possible damage to 

the disc since the rapid release of the gas will 
propel the cartridges with considerable force. 
Spare cartridges should be kept in the original 
container with the safety caps on them until re
quired for use and should be stored in places 
where the temperatures are normal. 

4.05 Unscrew the top cap and dry all parts 
thoroughly with a clean cloth. Remove the 

rubber jacket and unscrew the cartridge from 
the cartridge holder. In the case of extinguishers 
having a short rubber jacket, discard the lead 
gasket and replace with a new lead gasket (see 
Paragraph 4.14). Inspect the rubber jacket for 
possible defects and discard if unsuitable for 
reuse. 

4.06 In the case of extinguishers having a short 
rubber jacket, remove the rubber cartridge 

gasket, inspect it for possible defects and discard 
if unsuitable for reuse. Only rubber gaskets 
having an extended lip can be re-used. 

4.07 Dry the cartridge with a clean cloth and 
examine for any evidence of corrosion. 

Carefully remove any salts from the corrosion 
areas with a knife blade or suitable sharp tool. 
If any pitting is evident or if there is any cor
rosion at the cap the cartridge should be replaced. 
Good cartridges should now be weighed. 

4.08 Scales per KS-6990 are used for weighing 
the cartridge. Before using the scales, the 

rubber tubes, provided during shipment over the 
four knife edges, should be removed and the 
balance of the scales checked. For cartridges 
having a stamped weight of about twenty-two 
ounces, a one pound and a 1/rpound weight 
should be placed on the beam platform and the 
graduations on the beam used to obtain the 
actual weight down to 1/16 of an ounce. For 
cartridges having a stamped weight of about 
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thirty ounces, a one pound, a 1;2-pound, and a 
~-pound weight should be used in a similar 
manner. 

4.09 Weighing: The weight of the completely 
charged cartridge is stamped on the 

weight band and if the actual weight is not 
within % ounce of this value, the cartridge is 
unsatisfactory for use. 

4.10 Recording Weight: If the cartridge is 
within the required weight limit and other

wise satisfactory, it should be re-used and the 
weight recorded on the white tag Form E-1296 
provided for this purpose. 

4.11 Discharged cartridges should be discarded 
rather than returned for credit. When dis

charged or underweight, the grenade shaped 
cartridges are replaced with the disposable car
tridge (WF-75). See Paragraph 1.03. 

4.12 Refilling Tank: The tank should be 
emptied and refilled each time the car

tridge is weighed. After emptying the tank, it 
should be examined on the inside for corrosion 
and any foreign matter scraped from the tank 
walls with a suitable piece of wood such as the 
wood handle of a blade-type radiator brush. The 
tank interior should then be scrubbed with a 
stiff brush such as a wood-handled toilet bowl 
brush, using only clean water. Rinse thoroughly. 
The strainer should be cleaned and the nozzle 
and hose should be examined and flushed out to 
insure that the discharge passage is open. The 
tank should be filled to the filling lug with clean 
cold water. Preservatives to prevent water stag
nation or solutions to lower the freezing point 
should not be used. 

4.13 Assembling: Clean the extinguisher cap 
with a dry cloth. In the case of extinguish

ers having a short rubber jacket, thoroughly dry 
the seating surfaces for the lead and rubber 
cartridge gaskets and the threaded area between 
these surfaces. See that the metering groove in 
the puncturing pin is unobstructed and note that 
the plunger catch operates freely. Make sure that 
the plunger is in the fully unoperated position, 
i.e., plunger pulled all the way out before in
serting the cartridge or the gas will be dis
charged when the cartridge is screwed in. Replace 
the rubber cap gasket with a new one. 
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4.14 In the case of extinguishers having a short 
rubber jacket, place a rubber cartridge 

gasket over the neck of the lead covered cartridge 
with the lip down. Any tendency of the rubber 
to seize the cartridge will be minimized by apply
ing powdered talc to the gasket. Also for these 
extinguishers, place a new lead gasket over the 
cartridge top and paint the area of the top 
within the gasket opening with one heavy coat of 
black asphaltum paint. Make sure that the lead 
gasket stays centered on the cartridge top. 

4.15 In the case of extinguishers having a Jong 
rubber jacket neither the lead nor the 

rubber cartridge gasket nor the painting of the 
cartridge top with black asphaltum paint is 
required. 

4.16 Keeping the cartridge dry, screw it into 
the cap as tightly as possible by hand, as 

it is important that the cartridge top assemble 
firmly in the holder. Proper assembly can be 
determined by observation through the ports 
opposite the puncturing pin. The top of the 
cartridge should be visible and there be about 
an Vs" gap between the cartridge top and the 
puncturing pin. 

4.17 In the case of extinguishers having a 
short rubber jacket, fit the rubber jacket 

over the lead covered cartridge in such a way 
that the bead on the jacket opening fits into the 
groove between the lip on the gasket and the 
bottom edge of the cartridge holder. Satisfactory 
seating is aided by pulling the rubber jacket out 
with the fingers at points below the gasket lip 
and allowing it to snap back in place. At the same 
time a part of the air can be exhausted by 
squeezing the jacket, in order that the water 
level in the tank will not be brought up to a 
higher point than originally intended. 

4.18 In the case of extinguishers having a Jong 
rubber jacket, fit the rubber jacket over 

the cartridge in such a way that the bead on the 
jacket opening fits into the groove in the metal 
collar which projects downward from the bottom 
of the extinguisher cap. The rubber jacket is 
provided with four tabs around the neck to facili
tate fitting it to the collar. Squeeze the jacket 
to emit entrapped air. 

SECTION H44.210 
SECTION H54.610 

4.19 The threads of the cap and tank should 
be coated lightly with vaseline and the 

cap screwed on the tank as tightly as possible 
by hand only, exercising care to insure that all 
threads are properly engaged and that four full 
turns of the cap are given, engaging at least four 
full screw threads. Caps or tanks for water-filled 
type extinguishers should not be interchanged 
with those for soda-acid or foam extinguishers. 

4.20 The finish of the extinguisher should be 
examined and cleaned (not painted) to re

store good appearance, as required. 

4.21 Extinguishers should be emptied and car
tridge removed and packed separately be

fore shipping to other locations. 

Method for Disposable Cartridge 

4.22 Remove the extinguisher from its mount-
ing and carry it to the location where the 

cartridge can be weighed and the tank emptied 
and refilled. Only one extinguisher per floor 
should be taken out of service at one time unless 
replacements are installed. Inspect for the 
details given in Paragraph 4.01. 

4.23 Unscrew the extinguisher top cap and dry 
all parts with a clean cloth. Unscrew the 

disposable cartridge from the cartridge holder. 
Dry the cartridge with a clean cloth and examine 
for possible corrosion especially at the top end. 

4.24 Weighing: The weighing is done with the 
scales per KS-6990 as described in Para

graph 4.08. The weight of the charged cartridge 
is stamped on the jacket. If the actual weight is 
not within one half ounce of the stamped weight 
replace with a new cartridge. 

4.25 Recording Weight: If the cartridge is 
within the required weight limit and other

wise satisfactory, the weight is recorded on the 
white tag Form E-1296 and the cartridge re-used. 

4.26 After inspecting the tank both interior 
and exterior as described in Paragraph 

4.01 and refilling the tank with water as described 
in Paragraph 4.12 the cylindrical cartridge is 
screwed hand tight into the cap. · 

4.27 See that the metering groove in the punc-
turing pin is clean and note that the 

puncturing pin and the plunger catch operate 
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freely. Make sure that the plunger is in the fully 
unoperating position before replacing the car
tridge or the gas will be discharged when the 
cartridge is screwed into position. The threads 
of the top cap and tank should be lightly coated 
with vaseline. The top cap is screwed on the 
tank as tightly as possible by hand only, exer
cising care to insure that all threads are properly 
engaged, and that four full turns of the cap are 
given, engaging at least four full screw threads. 
The cap should be replaced on the same tank 
from which it was removed. 

4.28 The finish of the extinguisher should be 
examined and cleaned (not painted) to 

restore good appearance, if required. 

4.29 Extinguishers should be emptied and the 
cartridge removed and packed separately 

before shipping to other locations. 

5. MAINTENANCE OF SODA-ACID TYPE 
FIRE EXTINGUISHERS 

!Al Inspection 

5.01 Soda-acid type extinguishers should be in-
spected for the following items: 

(1) Hose is in good condition. 

(2) Nozzle opening is unobstructed. 

(3) Hose coupling is wrench tight at tank 
outlet. 

( 4) Dents are not evident on the extinguisher 
body at or near the upper or lower hori

zontal seams. Such dents tend to weaken these 
seams, and extinguishers so damaged should 
be discarded at once. Discarded extinguishers 
should be classified as "junk" and returned 
through the usual lines of organization to the 
Western Electric Company branch house for 
disposition. 

(5) Finish is in good condition. 

(6) Mounting bracket is securely fastened to 
wall. 

(7) Record tag· is attached and extinguisher 
has been recharged within the required 

time. 

(8) Bears orange hydrostatic test record tag 
Form E-4400 to show that extinguisher 

has been given the prescribed hydrostatic test 
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within five years. If Form E-4400 shows only 
the date of installation, check whether hydro
static test will be due during the current year 
and, if so, report to supervisor. 

!Bl Recharging 

5.02 Extinguishers are discharged and refilled 
at least once a year to make sure they 

are in proper condition for immediate use. An 
inspection of the items mentioned in Paragraph 
5.01 should also be made at this time. 

Method 

5.03 Remove the extinguisher from its mount-
ing bracket and carry it upright to a suit

able location where it can be discharged. This 
may be done either outside the building or inside 
into a service sink partly filled with water. Leak
ing gaskets, defective hose connections, or other 
irregularities are noted as the extinguisher is 
discharged and corrected during the recharging 
procedure. Only one extinguisher per floor should 
be taken out of service at one time unless replace
ments are installed. 

5.04 Warning: In all the following operations 
where the extinguisher is to be taken 

apart, safety goggles and rubber gloves should 
be used. 

5.05 Take extinguisher to a location where a 
new charge can be provided and where 

the tank can be refilled. Unscrew the cap and 
remove the cage and bottle from the tank. 

5.06 The tank is examined on the inside for 
corrosion and for deposits of soda or 

other foreign material which should be scraped 
off with a suitable piece of wood such as the 
wood handle of a blade-type radiator brush. The 
tank interior should then be scrubbed with a stiff 
brush such as a wood-handled toilet bowl brush 
using only clean water. Rinse thoroughly. The 
strainer should be cleaned and the nozzle and 
hose should be examined and flushed out to in
sure that the discharge passage is open. The cap, 
cage, and stopple should be scrubbed with a 
brush and carefully rinsed. 

5.07 It has long been a requirement of the 
Underwriters Laboratories that manufac

turers of this type extinguisher provide a means 
of pressure relief during removal of the cap. For 

• 

0 
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many years it has accordingly been the practice 
of the manufacturers to provide a small hole 
through the cap threads which, as the cap is 
unscrewed, will release any pressure that might 
be present. Probably most extinguishers in the 
Bell System already are provided with this hole 
in the cap but if upon the annual refilling any 
are found without it, they are modified locally. 
The hole should be about 3/16-inch diameter 
with its center about 9/32-inch from the bottom 
edge of the cap. 

5.08 The extinguisher is then carefully re-
charged in accordance with the following 

procedure irrespective of any recharging instruc
tions that may be on the extinguisher name plate 
or on the recharge package. The bicarbonate of 
soda in the package is thoroughly mixed with 
about 2% gallons of lukewarm water. The tem
perature of the water should not exceed 100°F. 
The mixing is done outside the tank in order to 
insure that the soda is thoroughly dissolved as 
undissolved soda may clog the hose or nozzle. 
The tank is filled to the filling lug, taking care 
not to pour any sediment into it. Filling the tank 
to levels above the filling 1 ug reduces the air 
chamber volume and may result in excessive 
working pressure. Preservatives to prevent stag
nation or solutions to lower the freezing point 
are not used. 

5.09 The cork or cap and label, if any, should 
be removed from a new bottle of acid and 

the bottle placed in the cage; a floating label may 
clog the outlet strainer. If the stopple is not a 
part of the cap assembly, it should next be put 
in place in the acid bottle. At this time determine 
that the bottle is not so high, as to prevent the 
extinguisher cap from being screwed down 
properly on the tank. Also, check to see that the 
stopple is free to move out of the bottle for 
proper release of the acid and that the bottle 
is so held in the cage that it can not slide down 
on the stopple when the tank is inverted. These 
conditions can be checked best by placing the 
cage, bottle, stopple, and extinguisher cap to
gether as they are in regular assembly and de
termining with the fingers that the conditions 
mentioned are met. 

5.10 Replace the rubber cap gasket with a new 
one. Coat the threads of cap and tank 

lightly with vaseline and screw the cap on the 
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tank as tightly as possible by hand only, exercis
ing care to insure that all threads are properly 
engaged and that four full turns of the cap are 
given, engaging at least four full screw threads. 
The same cap must always be replaced on the 
tank from which it was removed; in this con
nection it is suggested that all recharging opera
tions be completed on one extinguisher before 
starting operations on the next. 

5.11 The date of recharging, etc, is recorded 
on the white tag Form E-1297 provided 

for this purpose. 

5.12 The finish of the extinguisher is examined 
and cleaned (not painted) to restore good 

appearance, if required. 

5.13 Extinguishers are emptied before ship
ping to other locations. 

6. MAINTENANCE OF FOAM-TYPE 
FIRE EXTINGUISHERS 

!Al Inspection 

6.01 Foam-type extinguishers should be in-
spected for the following items: 

(1) Hose is in good condition. 

(2) Nozzle opening is unobstructed. 

(3) Hose coupling is wrench tight at tank 
outlet. 

( 4) Dents are not evident on the extinguisher 
body at or near the upper or lower hori

zontal seams. Such dents tend to weaken these 
seams, and extinguishers so damaged should 
be -!iscarded at once. Discarded extinguishers 
should be classified as "junk" and returned 
through the usual lines of organization to the 
Western Electric Company branch house for· 
disposition. 

(5) Finish is in good condition. 

(6) Mounting bracket is securely fastened to 
wall. 

(7) Record tag Form E-1297 is attached and 
extinguisher has been recharged within 

the required time. 

(8) Bears orange hydrostatic test record tag 
Form E-4400 to show that extinguisher 

has been given the prescribed hydrostatic test 
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within 5 years. If Form E-4400 shows only the 
date of installation, check whether hydrostatic 
test will be due during the current year and, if 
so, report to supervisor. 

!Bl Recharging 

6.02 Extinguishers should be discharged (or 
emptied) and refilled at least once a year 

to make sure they are in proper condition for 
immediate use. An inspection of the items men
tioned in Paragraph 6.01 should also be made 
at this time. 

Method 

6.03 Remove the extinguisher from its mount-
ing bracket and carry it upright to a suit

able location, preferably outside the building, 
for this purpose. Leaking gaskets, defective hose 
connections, or other irregularities should be 
noted as the extinguisher is discharged. Only one 
extinguisher per floor should be taken out of 
service at one time unless replacements are in
stalled. 

6.04 Take extinguisher to a location where a 
new charge can be provided and where 

the tank can be refilled. Unscrew the cap and 
remove the inner container from the tank. 

6.05 Where it is not desirable to discharge the 
extinguisher, it may be emptied instead. 

When this is done, both the tank and the inner 
container should be completely drained, care 
being exercised in doing this not to mix the 
aluminum sulphate and soda solution. If emptied 
into a service sink, the soda solution should be 
poured into the sink first and thoroughly flushed 
down with water. The aluminum sulphate should 
then be emptied into the sink and flushed down 
with water. 

6.06 The tank should be examined on the inside 
for corrosion and for deposits of soda or 

other foreign material which should be scraped 
off with a suitable piece of wood such as the 
wood handle of a blade-type radiator brush. The 
tank interior should then be scrubbed with a stiff 
brush such as a wood-handled toilet bowl brush 
using only clean water and rinsed thoroughly. 
The strainer should be cleaned and the nozzle 
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and hose should be examined and flushed out to 
insure that the discharge passage is open. The 
cap, inner container and stopple should be 
scrubbed with a brush and carefully rinsed. 

6.07 The extinguisher should then be recharged 
by carefully following the directions on 

the recharge packages furnished for this pur
pose. This generally involves thoroughly mixing 
the "B" solution containing bicarbonate of soda 
and a foam producing agent with lukewarm 
water. The temperature of the water should not 
exceed 100'F. The mixing should be done out
side the tank in order to insure that the mixture 
is thoroughly dissolved. Undissolved soda may 
clog the hose or nozzle. The tank should be filled 
to the filling Jug taking care not to pour any 
sediment into it. Filling the tank to levels above 
the filling lug reduces the air chamber volume 
and may result in excessive working pressures. 
Preservatives to prevent stagnation or solutions 
to lower the freezing point should not be used. 

6.08 The recharge is completed by thoroughly 
mixing the "A" solution (aluminum sul

phate) with water as directed and pouring it into 
the inner container which is then returned to 
the tank. 

6.09 Replace the rubber cap gasket with a new 
one. Coat the threads of cap and tank 

lightly with vaseline and screw the cap on the 
tank as tightly as possible by hand only, exercis
ing care to insure that all threads are properly 
engaged and that four full turns of the cap are 
given, engaging at least four full screw threads. 
The same cap, inner container and stopple must 
always be associated with the tank from which 
they were removed; in this connection it is sug
gested that all recharging operations be com
pleted on one extinguisher before starting opera
tions on the next. 

6.10 The date of recharging, etc, should be 
recorded on the white tag Form E-1297 

provided for this purpose. 

6.11 The finish of the extinguisher should be 
examined and cleaned (not painted) to re

store good appearance, if required. 

6.12 Extinguishers should be emptied before 
being shipped to other locations. 

0 
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7. MAINTENANCE OF ASBESTOS GLOVES 

!Al Inspection 

7.01 Gloves and container should be inspected 
at intervals for the following items: 

(1) Container cover opens freely. 

(2) Gloves should be removed from container, 
inspected and returned folded together, 

with fingers up. They should be loose enough 
to be easily removed. 

(3) Container finish is in good condition. Con
tainer should be painted if required. 

( 4) Mounting bracket is securely fastened. 

8. MAINTENANCE OF TARPAULINS 

!Al Inspection 

8.01 Portable tarpaulins and container should 
be inspected annually for the following 

items: See Fig. 1. 

~ L0 

~ 

N ll TARPAULINS >!'.! 
0 

-.,, 

r- 4 21/32"__, 

~ ~ 
. 
b 

9t;4" 
" Approx. 3 0 

to floor ·~·.11:> 

Fig. 
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(1) Bottom door of container opens freely. 

(2) Tarpaulins should be removed from con-
tainer and inspected for possible defects. 

They should then be properly folded and rolled 
and replaced in the container. A check should 
be made to insure that they are loose enough 
to be easily removed . 

(3) Container finish is in good condition. Con-
tainer should be painted if required. It 

should not be painted same color as back
ground. 

(4) Container is securely mounted. 

!Bl Folding and Rolling Portable Tarpaulins 

8.02 When tarpaulins are placed in the stor-
age container, they must be folded and 

rolled in the proper manner to permit them to be 
placed and removed easily. The proper method 
for folding and rolling is shown in Fig. 2. 

9. MAINTENANCE OF FIRE HOSE AND 
STANDPIPE SYSTEMS 

9.01 Tests and Inspection: 

(a) While the data given herein represents 
current views as to procedures and recom

mendations it is understood that they may be 
altered to meet differing local fire code regu
lations and conditions but only when the latter 
are more stringent. 

(b) Each standpipe station and associated 
equipment, whether capped or equipped 

with hose, valves, etc, is inspected annually. 
Should any defects be found in the course of 
the inspection or during the performance of 
regular duties they should be remedied. If the 
defects or faults can be taken care of at the 
time they are found, this should be done. Oth
erwise, the defects are reported for prompt 
attention. 

( c) A fire hose is not to be used, under any 
circumstances, for other than fire fighting 

purposes. Violation of this rule may result in 
hose being missing, defective or useless in case 
of fire. 

( d) Fire hose stations should be free of any 
obstacle and nothing is permitted to ob

scure hose racks or to block the door of a hose 
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Eyelet 

Approx. 12 ft.-0 in. 

. . . --;?'~ 

\-------------- -- / 
o Folding Lines - First Step\ ... ---Max. 5ft.-10 in. 

______________________ ] _______ ~ ~ 
• 0 0 .L/ 
TARPAULIN BEFORE FOLDING 

..- Folding Lines- / 
/ Second

0 

Step------../ 

/ 
/ 

/ 

TARPAULIN AFTER FIRST FOLDING 

/ 
/ 

/ 

TARPAULIN AFTER SECOND FOLDING 

TARPAULIN AFTER THIRD FOLDING 
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ROLLED TARPAULIN 
Max. 0·10. - 4 1/4 in. 
Max. Length - 2 ft.-11~2 in 

Fig. 2 

b Approx. 9 in. 

END VIEW 
Tarpaulin after Fifth Folding 

TARPAULINS IN CONTAINER 
(Cover Removed) 

,.. 
• 

• 

• 
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cabinet or closet. Inspection is made to see 
that doors open readily. 

9.02 Fire Hose Inspection: 

(a) Inspection of fire hose is made annually. 
However, while unracking of the hose on 

exposed racks is done annually, it is required 
only every three years for hose on enclosed 
racks. 

(b) When unlined linen hose becomes wet for 
any reason it deteriorates rapidly. For 

this reason, hydrostatic testing of the hose is 
not recommended. 

(c) Should a hose become wet, it should be 
replaced with Underwriters Laboratories 

approved unlined linen hose unless the pro
cedure for drying is followed as outlined in 
the directions given in the latest issue of pam
phlet No. 198, "Care of Fire Hose," issued 
by the National Fire Protective Association. 

( d) The exterior of the hose is cleaned by 
vacuuming. The hose rack, pipe fittings 

and hose cabinets are wiped clean with a damp 
or treated dust cloth. 

(e) Indications of moisture are looked for, 
giving special attention to the loop close 

to the point where the hose is connected to 
the valve. If there is discoloration of the hose 
at the valve, such as would occur from water 
leakage, twisting of the hose by hand at the 
point of connection may cause it to tear in
dicating need for removal of the defective 
section and resetting of the coupling. 

(f) The threads of the couplings are inspected 
and any injured or defective couplings 

are replaced. They are so adjusted that they 
can be easily tightened by hand. Oil or grease 
is not used, as they are likely to cause de
terioration of hose and rubber washers . 
Threaded fittings are cleaned of any corrosion 
or foreign matter. Where couplings are 
polished, care is taken to keep the polish from 
coming in contact with the hose as the chem
icals in metal polishes can damage it. 

(g) The rubber washers, both at the hose 
valves and at the nozzles are examined 

and any that are lacking in strength or elas
ticity are replaced. 
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(h) After unracking and examining the hose 
for cracks, breaks or other evidence of 

deterioration, it is reconnected and replaced 
on the rack, making the folds in new locations 
to avoid creating a permanent set or breaks at 
the folds. 

(i) The date of the inspection and inspector's 
name or initials should be entered in the 

gray linen tag (Form E-4307, "Fire Hose In
spection") attached to the rack. Inspection 
should include assurance of the Underwriters 
Laboratories approval label which should be 
affixed to the hose, the date of the manufac
ture of the hose, and manufacturer's identi
fication. 

(j) Consideration should be given to the re-
placing of unlined linen hose on exposed 

racks after fifteen to twenty years and on 
enclosed racks after twenty-five to thirty 
years, depending upon local conditions. 

9.03 Standpipe Systems Inspection: 

(a) The National Board of Fire Underwriters 
pamphlet No. 14 entitled "Standpipe and 

Hose Systems" specifies that hydrostatic test
ing of dry standpipe systems be done at inter
vals of not less than five years. This applies 
also to the dry portion of piping in a wet stand
pipe system between the check valve in the 
fire department inlet pipe and the outside 
multiple connection. 

(b) Dry standpipes over ten years old should 
be tested with air at a pressure not ex

ceeding twenty-five pounds per square inch 
to determine their tightness before water is 
turned into them for hydrostatic test. 

(c) Hydrostatic testing of wet standpipes, ex-
cept for dry sections, is not considered 

essential, when the system is supplied directly 
and only from a street water main. Hydro
static testing of standpipes served by both a 
roof gravity or pressure tank and from the 
street mains is done, at least every three years. 
Such a test will determine the tightness of tank 
check valves. In such cases, tank supply con
trol valves are turned off during the test so 
that in the event of a bad break, contents of 
tanks will not be lost. 
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(d) Fire pumps are usually turned over at 
weekly intervals with capacity tests made 

every three years. It is desirable that fire 
pump capacity tests be tied in with hydrostatic 
standpipe tests when required by local author
ities. 

(e) Where fire pumps are installed, pump 
capacity tests are made only after a 

hydrostatic test of the standpipe system has 
been made. The roof hose outlet should be 
opened to permit a limited flow through this 
highest outlet to assure an unobstructed stand
pipe before the system is returned to service. 

(f) Hydrostatic testing of standpipe systems 
is done with a manually operated hydrau

lic pump. Standpipes are hydrostatically 
tested at a pressure of fifty pounds in excess 
of normal static pressure or, where fire pumps 
are installed, fifty pounds above maximum 
pump discharge pressure. 

(g) The main gate valve in the water supply 
(sealed open) is checked to ascertain that 

it is in the proper open position. 

(h) At the Fire Department connections, the 
check valves are inspected to determine 

that they are in working condition. 

(i) The valves at hose connections are checked 
to assure that they are closed tightly to 

prevent leakage of water. The drip connec-
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tions (where installed) at hose valves are 
checked to determine that they are open. This 
is done to avoid the possibility of any water 
that may leak past the valve from getting 
into the hose. 

(j) All check valves throughout the stand
pipe system should be examined to make 

sure they are in proper working order. 

Note: Check valves should be located on all 
supply lines from each separate water 
supply serving the standpipe system includ
ing the Fire Department (multiple) con
nections. 

(k) The end valve of each standpipe system, 
located, for example, on the roof in the 

case of buildings over three stories in height, 
is opened to establish that there is a free 
flow of water. Adequate provision is made for 
carrying off the water to avoid water damage. 

(!) Test procedures may differ with each in-
stallation and it is recommended that local 

fire departments be asked to cooperate with 
Telephone Company personnel in carrying on 
tests of standpipe systems. 

(m) Where frequency of routine is suggested 
appropriate records should be maintained 

to make sure that such routines are being 
performed. 

t 
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