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GENERAL 

Scope of Section 

ntis section cov~rs the basic infor
mation concerning precautions, draw
ings, conservation and defective 
cables associated with cabling. 

General Information Pertaining to 
Arrangement of Tools, P-recautions, 
Verification, Specifications and 
Drawings and Figures 

Refer to Section l of this handbook 
for information pertaining to these 
items. 

Specific Precautions 

Avoid using snap-on cable retaining 
brackets installed.on cable r.acks as 
a support. ntey may be dislodged by 
a pull or jerk. 

Handle cable and wire carefully so 
the no:rmal shape and condition of 
the cable will not be altered. 

Exercise the .greatest care at all 
times in working offices to guard 
against such service hazards as op
erating fuses, breaking off wire and 
crossing terminals on "in service" 
and "live" equipment. 

When running cable or wire above or 
in the vicinity of live equipment, 
tape their ends by appi'ying a single 
layer (or as many as required to 
cover the ends) across the end of 
the cable and longitudinally along 
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the sides for approximately 1-1/2 
inches. ni.en,wrap a single layer of 
tape over the 1-1/2 inch area of the 
tape previously applied. -

Take extreme care at frames with ex
posed wiring and switches to· prevent 
cables and wires from coming in con
tact with the wiring or equipment and 
damaging it. _ 

:.+I_ 

All cable reels shall be checked to J 
verify that the cable tag on the reel 
agrees with the type of cable on that 
reel., prior to any cable running op- · 
erations. 

~ 

CAUTION WHEN OPENING CABLE REELS: 
Care should be taken when opening a 
cable reel to cut the wire or band 
securing the cable in such a manner 
that the cut ends do not fly up and 
strike the face. 

1.38 CAUTION WHEN CUTTING CABLE: 

(a) ni.e use of the R-1514 Cable Shears 
requires care to avoid personal 
injury. Ordinarily, the cable 
cutting operations should be per
formed by one man. When it is · 
necessary for two men to perform 
the operation, the man holding 
the cable should keep his hands 
at least 6 inches away from the 
cutting mark. The man using the 
shears should close them slowly 
until the blades touch the cable 
before applying sufficient pres
sure to sever the cable. Both 

This section includes material from BSP 800-614-152 
Copyright, 1968 by American Telephone and Telegraph Company 
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1.39 

2. 

2.1 

2.11 

men should make certain that they 
are standing firmly to avoid pos
sible body movement during the 
cutting operation. 

(b) The R-4131 8-Inch Cable Cutter 
was designed to cut small cables 
and loose wire. It is not re
conmended for cutting cable ex
ceeding 100 conductors. When 
using this tool, keep the hand 
holding the cable at least 3 
inches away from the cutting 
mark. 

NOTE: The R-1514 Shears and R-4131 
8-Inch Cable Cutters should 
not be used to cut any iron 
or steel wire such as might 
be used for packing or crating 
purposes. 

CAUTION WEN PULLING CABLE: Care 
should be taken when pulling an end 
of the cable to prevent it from 
striking the face. Sitting, crawl
ing or walking on cable racks may 
lead to serious injury and should 
be avoided. 

INSTALLING EQUIPMENT 

!be tools and supplies generally 
used for operations covered in the 
ZOO Series are as follows: 

R-1514 
R-3662 

R-1682 

R-2061 
R-4397 
R-2118 
R-2122 
R-2704 
R-2727 
R-3311 
R-3409 
R-3410 
R-3489 
R-3953 
R-4131: 
R-4133 

R-4145 

Shears, Cable 
Cutter, Steel Strapping, 

Safety (for cutting band 
wire on cable reels) 

Scissors, Electrician's 511 , 

Serrated 
Guide, Cable 
Guide, Cable 
Strap, Trunk 
Tape, Measuring, Woven 
Support, Cable Reel 
Reel, Cable 
Lamp, Test, Flashlight 
Bispenser, Coil Cable 
Dispenser, Spool Wire 
Truck, Platform 
Carrier, Cable Reel 
Cutter, Cable S11 

Counter, Linear Cable Foot
age 

Puller, Cable, Motor Driven 
Set 

R-62729 Template, Cable 
ITE-4137 Continuity Test, AC 

2 • ,... 

~ 

2.2 

3. 

3.1 

NOTE: The R-2061 Cable Guide is to be 
used until all stock has been 
depleted. The R-4397 Cable 
Guide will eventually replace 
it. 

Supplies 

RM-669152 Gloves, Cotton 
R-3359 Tape, Gray Plastic Adhesive, 

R-3428 

R-2916 
R-3850 
m-211 

SD-4-218A 

R-4362 

l/ 2" 
Tape, Gray Plastic Adhesive, 
3/411 

Twine 
Tie, Cable Tag 
Tag, New Cable (duplicate of 

shop tag for indicating 
bulk cable lengths) 

Tag, Cable (with carbon at
tached) 

Sleeve, Protective 

CABLING AND CABLE RACK PLAN DRAWINGS 

Cabling and cable rack plan drawings 
include the following information: 

(a) Location of cable racks 

(b) Layout of the cable runs 

(c) Cabie runs shown with heavy out
lines indicate present runs (in
cluding current order) while light 
outlines indicate future runs. 

(d) Cross-section views of "regular" 
and "semiregular" runs illustrat
ing such points are necessary to 
show changes in the arrangement 
of the cables. The views show 
the ultimate height of the cables 
on the rack, the cross-section 
designation, the width of the 
cable rack, code of cable and 
dimensions for location of the 
cables on the cable rack. 

(e) Sectional views of the layouts of 
the cables at such points as are 
necessary to show arrangement of 
cables in sWitchboards, on frames 
and on racks. 

(£) Location designations on the cable 
rack consisting of letters and 
numbers, for use in determining 
cable route listed in specifica
tions. 

' • 

r. 
\;.... 

c 

(_ 

·· ........ 
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3.2 

3.21 

3.22 

3.23 

3.24 

3.25 

( g) Table for ''miscellaneous" runs, 
which lists all ''miscellaneous" 
cross-sections, giving the num
ber of cables at each section 
per order, the width of the 
cable rack, the height of the 
ultimate· run and the total cap
acity of the rack in terms of 
cables. 

Classification and Types of Cable 
~ 

"Regular" cable runs consist of a 
large group of cables usually of 
the same code and for a particular 
group of circuits, with the indivi
dual cables, arranged in a predeter
mined order as indicated by croas
sect ions on the cable plan drawing. 

"Semiregular" cable runs Are runs · 
where groups of cable on a cable 
rack are given a predetermined lo
cation on the rack shown by a cross
sect ion on the job cabling drawing. 
A semiregular run may consist of 
regular groups (shown by a cross
section giving individual cable 
arrangement) and miscellaneous 
groups, or the groups may consist 
of cables for a particular group 
of circuits and miscellaneous cables 
as shown in a cross-section without 
individual cable arrangements. 

''Miscellaneous" cable runs consist, 
in general, of cables which are run 
one layer at a time (or one clip in 
height) completely across the rack 
before the next layer is started, 
without regard to code, shape or 
size of the cables. All racks for 
the ''miscellaneous" cable runs on 
a job are placed on a coD1110n level 
as far as practicable. 

Cable runs are said to be resting, 
hanging or side runs depending upon 
the position on which the cable 
rack straps are placed to which the 
cables are to be attached. Resting 
runs are used wherever practicable. 

Due to cramped conditions being en
countered under beams and girders, 
it is sometimes necessary to place 
cable racks in an inverted position 
and carry the cables on the flanges 
of the cable rack channels. Such 
runs are known as "basket" runs and 
are so designated on the cable plan 
drawing. 

3 

3.26 

200 
Special arrangements and formations 
of the cables on the rack are not 
necessary where cables leaving the 
cable rack are stripped at the top 
of the frame or rack and the strip
pers grouped together into a form 
or placed in fanning rings where 
they pass down the frame. 

4. CONSERVATION OF CABLE 

4.1 

4.11 

4.12 

4.121 

4.122 

4.123 

4.124 

s. 
s.1 

Selection and Use of Bulk Cable 

Conservation of cable requires that 
care and judgement be exercised in 
the selection and use of bulk cable. 

lhe following procedures should be 
employed to conserve cable: 

Avoid excessive lengths at turns, 
breakoff points and terminations. 

Follow routine shown in the cabling 
specifications and on the cabling 
plan drawings. 

Select cable in a manner which-will 
result in the accumulation o't .th~'' 
smallest number of short 1 ens,fh's~ ; .. :<~~·· ·:_ ' 

Use "symbol" cable <•, & and #) in 
the runs for which they are .Peci
fied. Symbol ''MC" indicates cable 
to be used as multiple cable for 
switchboards. 

CABLES WITH DEFECTIVE CONDUCTORS 

/" 

Cable defects are tagged by the shop 
to indicate defect and the conductors 
involved. lhe following defects may 
be shown on the tags: 

(a) Missing conductors 

(b) Open conductors 

(c) Breakdown or cross between con
ductors 

(d) Wrong conductor colors 

(e) Wrong gauge conductors 

(f) Conductors in wrong binders 

(g) Missing binders when more than 
one binder of a unit cable is 
missing. The Defective Circuit 
tag will show the number of feet 
of a cable length affected by 
the defect. 
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5.2 

5.21 

Operations to Follow When a Defective 
Cable Is Received 

Locate shop printed cable tags and 
write the nature of the defect on 
the back of the original and dupli
cate tags. 

~Indicates new or changed information. 

[ Vertical lines at sides of paragraphs 
indicate requirements. 

Reason for Reissue: 
1. Add tools R-3662, R-4131, R-4397. 

4 

2. Remove tools R-1615, R-3195, R-1614, R~2S42, 
R-2281 and ITE-2-046 

3. Change Paragraph 1.36 and 1.38 

5.22 

5.23 

Make the defect information conspic
uous on the front of the tags. 

While the cable is being run, remove 
the defective circuit tag from the 
reel and save. Transfer the tag back 
to the remaining cable after the run
ning operation is complete. 

·, .. -;-:: 

Asaiatant Manas'e'r''f 
C0111110n Installation Engineering 

'~ < ·~. ,' ,i '"' .; ... ~·;·, t 
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GENERAL 

Scope of Section 

'11lis section covers the general re
quirements and methods of sewing 
local cable forms, switchboard cable 
forms, ·main forms, branch arms, super
imposed wiring, and superimposed forms. 
The requirements covered in this sec
tion shall be followed, except as 
modified by applicable specifications 
and drawings. 

It is permissible to use either the 
manually applied nylon cable ties 
(R~4265) or the pneumatically applied 
nylon ties (using tools R-4411-Ll or 
L2) to sew (band) switchboard or 
local cable forms. However, refer to 
Section 205 for requirements, methods, 
.and siz~ of form restrictions prior 
to application of ties • 

Where cable ties are being applied 
either manually or pneumatically, the 
spacing requirements of the nylon ties 
shall be the same as those used for 
sewing with approved twine (refer to 
FIG. 16). 

3.04 
3.05 

4. 
4.01 
4.02 
4.03 

4.04 
4.05 
4.06 
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The Use of "F" Stitches 
Fastening Forms to Brackets 
SEWING FORMS 
Sewing Local Cable Forms 
Sewing Switchboard Cable Forms 
Sewing Superimposed Wiring to 
Main POT!ll 

Sewing PVC Insulated Wires 
Sewing PE Insulated Wires 
Sewing Rubber Covered Wires 
ADDING WIRES TO FORMS 
Except at Keyshelves and "C" Wiring 
At Keyshelf (Except "C" Wiring) 
VERIFICATION I~ 

Each figure in this section illus
trates only conditions to which refer
ence is made in the text of this sec
tion and is not to be considered as 
requirements for other conditions 
that may be involved or illustrated. 
For instance, the figure that illus
trates stitching conditions should 
not be used for determining the type 
of form to be used. 

Precautions Against Personal Injury, 
Eguipment Damage and Service 
Interruptions 

The specific precautions to be taken 
against personal injury, equipment 
damage, and service interruptions are 
covered in this section with the 
associated method. General precau
tions are covered in Handbook 0 and 
are to be observed at all times as 
they apply to the operations being 
performed. 

Arrangement of Tools 

Pl:ior to starting operations covered 
in this section, the tools and other 
items required should be arranged at 
the work location so as to minimize 
fatigue and inconvenience of handling. 

This section includes material from BSP's 800-612-151 and 800-612-153 
Copyright 1960 and 1973, respectively, by the American Telephone and Telegraph Company 

Printed in U.S.A. 

NOTICE - NOT FOR USE OR DISCLOSURE OUTSIDE THE BELL 
SYSTEM EXCEPT UNDER WRIT!EN AGREEMENT Printed in U.S.A. 
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3.012 

Veri fic.!ll.2!1 

Items for the verification of opera
tions covered in this section are 
listed in PAR. 6. 

Items in PAR. 6 may also be used as 
a self-check guide while performing 
operations covered in this section. 

!~STALLING EQUIPMENT 

The tools and supplies required for 
the operations covered in this sec
t ion are listed below: 

R-4411-Ll, L2 

*284 
*R-59237 
*R-2434 
*R-1102 

R-4266 
R-4630 

Pneumatic Banding 
Tools 

Needle, Chicago 
Needle, Sack 
Scissors, 8" 
Spudger, Plastic 
Fastener, cable Tie 
Wire Threading Tool 

*Indicates tools normally on job in 
tool kits. 

Supplies 

R-4412 
R-4412B 
R-4412A 
R-3455 
R-3428 

R-2916-LS 
R-4265 

Tape, Nylon 
cartridge, cable Ties 
Closure Blocks 
Shellac, White 
Tape, Gray Plastic 

Adhesive, 3/4" 
Twine 
Ties, Nylon Cable 

SEWED FORMS - GENERAL 

Sewing - Camnon Requirements •nd 
Methods 

All switchboard and local cable forms 
(and superimposed wiring thereon) 
shall be sewed with approved twine 
or banded with nylon ties, as covered 
in FIG. 16. The requirements in this 
figure apply only to forms made by 
the Installer. 

Wind the twine around the cable forms 
in a clockwise direction, where 
practicable, facing along the form 
toward the butt end of the fo1:111. 

2 

(a) Where, due to the location of the 
equipment or personal characteris
tics, it is unhandy to wind the twine 
in a clockwise direction, it is per
missible to wind it in a counter
clockwise direction. 

3.013 

3.014 

3.0141 

3.015 

3.016 

3.02 

3.021 

Sew all cable forms tightly enough 
to prevent the stitches from sliding 
out of place by the pull of the 
wires (perpendicular to the form) but 
not so tightly as to damage the in
sulation of the wires or to cause 
curling and/or a redu~tion in the 
intended length of the fo"Cm. 

The Sack Needle, B.-59237, attached 
to the end of the twine, as shown in 
Figure l, will facilitate passing 
the twine arouad and through forms 
when sewing. 

Wher• a sack needle is not available , 
attach the HWing twine to a piece · 
of twisted No. 18 or larger gauge 
wire , about 5" long, as shown in 
Figure 2. 

Avoid the uae of metal tools when 
sewing cables or forma at live fuse 
panels, or where form.a and wiring are 
so congested and close to the inside 
of cabinets , covers or mounting de
tail• aa to make it difficult to sew 
without operating a fuse or damaging 
the wiring. Sewing needles may be 
made of fibre where metal type cannot 
be used. 

A single stitch or nylon tie shall 
be applied at each point where wires 
are brought out of the fom except 
'where a large number of wires or. 
large gauge wires are brought out, in 
which case, two or more stitches may 
be used. An extra stitch or tie may 
also be used where necessary to faci
litate making up the forms as on 
small forms where there may be ten
dency for stitches to slip during the 
skinning operation. 

Splicing Twine 

Sewing twine may break 1f given a 
quick snap or if one strand is pulled 
tighter than the other. Always 
tighten stitches with a steady pull, 

... _ 

( 

....__. 
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3.03 
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3.032 

3.033 

3.034 

3.035 

3 .U36 

3.037 

keeping both strands even and bear 
in mind the proximity of tools, ad
jacent apparatus or nails in the 
forming board. Guide the direc-
ti~n of pull away from these objects. 

:.on;: Pro tee t your hands, when nece
ssary, with l" compress or 
adhesive tape. 

\.lhen a single twine breaks, splice 
as shown in Figure 3. 

When double strand of twine breaks 
or needs to be lengthened, splice 
as shown in Figure 4. 

Types of Stitches lised For Sewing 
Cable Forms 

Starting Stitch - Make starting stit
ches as shown in Figures 5 and 6. 

):{egular Lock Stitch - Hake the lock 
stitch as shown in Figure 6. 

Winding Stitch - Wind the twine 
around the cable form in either a 
clockwise or counter-clockwise direc
tion. <lake the winding stitch as· 
shown in Figure 7. 

l;;nding Stitch - The ending stitch 
consists of two lock stitches taken 
close together in place of the regu
lar single lock stitch located at the 
point where the laat skinners break
out of the form. as shown in Figure 
lo, except as indicated in Para
grapn 4.0131. 

Cross Stitch - On large diameter 
forms where additional rigidity is 
required, cross stitches are used at 
the breakout of each branch arm as 
snown in Figure &. 

l;hain Stitch - The chain stitch shown 
in FJ.gure 9 may be used to conven
ientl.y segregate groups of wire as in 
the c:ase of 227-type terminal strips. 

Broom Stitch - Where several cables 
are formed into a single arm and it 
is necessary to keep a portion of this 
form. near the cable butt to a given 
thickness or where necessary to keep 
a portion of the local cable in a flat 
formation, it may be necessary to use 
the broom stitch, as shown _in Figure 

10. The broom stitch is made by 
sewing between the groups of wire of 
adjacent cables or between the wires 
or a local cable. In cases where 
this stitching is necessary, care 
should be exercised to avoid damaging 
the insulation of the wires. 

3.038 Double Lock Stitch - Consists of two 
regular lock stitches positioned 
immediately adjacent to each other as 
shown in Figure 14. 

3.04 The Use of "F" Stitches 

3.041 The "F" stitch is a supplementary 
regular lock stitch (Figure _ll) 
placed as close as possible to the 
regular lock stitch and each other. 
This stitcn is used to separate du
plicate colored wires ·connecting to 
different terminals of the same appa
ratus or component. The wiring dia
gram indicates which of colored 
leads should be formed out under the 
"F" stitch. 

(a) "F" stitches are not required on 
switchboard cable forms because no 
color designation is shown for these 
leads on the wiring diagram and the 
use of an "F" stitch would serve no 
purpose for maintenance identifica
tion. Extra stitches, not identi
fied by the symbol ''F" on the. wiring 
diagram, are sometimes used on 
switchboard cable forms as a conven
ient method of separating leads where 
desired for manufacturing (or in
stallation) reasons. 

3.042 "F" stitches shall be located adja
cent to the regular stitch toward 
the tip of the form on both vertical 
and horizontal forms, as shown in 
Figure 11. If more than one "F" 
stitch is used the leads shall be 
designated "F", ''Fl", "F2" starting 
with the one nearest the regular 
stitch. Use a separate stitch for 
each like numbered "F" designation. 

(a) On ladder-type forms where a cable 
arm has neither a tip or a butt; the 
"F" stitches shall be located on the 
right side of the regular stitch 
facing the wiring side of the appa
ratus. 
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J.043 

J.044 

3.05 

3.051 

Number of "F'' Stitches - It should 
be possible to limit the number of 
"F" stitches at a given point to one, 
by a proper selection of different 
colored wires. More than one "F" 
stitch, however, is permissible 
where it would be impracticable to 
select wires with different colors 
to avoid duplications. 

Where r.wo or more leads of the same 
color approach a stitch and are to 
be connected to different terminals 
of the same piece of apparatus or 
when one wire of a pair is to be 
cut and the ends connected to dif
ferent terminals of the same piece 
of apparatus, one of the wires is 
brought out at the regular stitch 
and each of the other wires at an 
extra or "F'' stitch. Locate the 
extra stitch or stitches as close 
as possible to the regular stitch 
for the wires brought out at this 
point. (See FIG. 11) 

Fastening Forms to Brackets 

Where cables or local cable forms 
are to be fastened to crossbars or 
brackets, the "Chicago" or "Kansas 
City" stitches, shown in FIG. 12 
and 13 shall be used. Use the 
"Kansas City" stitch wherever 
secure fastening is of primary 
importance, Nylon cable ties m.ay 
be used to fasten forms over 1/2" 
in diameter to all brackets of a 
bay (refer to SEC. 205 for require
ments and methods for applying 
nylon cable ties). 

4 

J.052 

4. 

4.0l 

4.0ll 

4.012 

4.013 

4.0131 

Forms composed of polyvinyl choloride 
(PVC) insulated wires (such as types 
BW, BG, BH, BU and BY), polyethylene 
(PE) insulated wires (such as type 
BF and shielded pairs in 750 and 
760 type cables). teflon (TFE) in
sulated wires (such as those in 
KS-19195 and KS-19224 Cables) and 
double acetate, cotton braid, lac
quered (DACBL) insulated wires, 
(such as type M), shall be protected 
against contact with metalwork when 
secured to cable brackets, wiring 
supports, or other parts of the 
framework not provided with an 
approved protective finish such as 
No. 483. (Refer to Section 225 for 
methods of providing protection). 

SEWWG FORMS 

Sewing Local Cable Forms 

The starting stitch shall 1 when 
possible, consists of a lock stitch 
as shown in Figures 6 and 15 located 
at the point of greatest diameter. 
The sewing shall proceed in both 
directions from the starting stitch 
toward the tips of the forms, bran
ches, or arms. Where this is im
practicable 1 use the starting stit
ches as shown in Figure 5. 

Regular Stitches: Sew all local 
forms throughout with the lock stitch. 
'lolhere practicable the stems of the 
stitches should be located on the 
side of the form where the skinners 
or arms break out as shown in Figure 
14. 

Ending stitches for terminating the 
sewing at the tip of the form should 
be located at the point where the 
last skinners at the tip of the form 
break out, aa shown in Figure 16. 

Locate the ending stitches at the 
next to the last breakout point on 
forms where only one skinner breaks 
out at the tip o( the fona, except 
where such forms contain stiffening 
wires carried to the end of the form 
or spare wires doubled back at the 
tip of the form. 

( 
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4.021 

4.0211 

4.0212 

4.0213 

Sewing Switchboard Cable Forms 

The starting stitch on switchboard 
cable forms shall be made as follows: 

For forms sewed entirely with the 
lock stitch and for cable forms sewed 
with both the lock and winding 
stitches where the lock stitches 
precede the winding stitches, the 
starting stitch should be made as 
shown in FIG. 5. 

Where two or more cables are formed 
out as a single round form, place 
the starti~g stitch around the wires 
of only one of the outside cables 
(regardless of the number of layers) 
as indicated in FIG. 15. 

Round or oval cable forms sewed with 
the winding stitch shall have the 
starting stitches made as shown in 
FIG. 7. 

4.022 The regular stitches on switchboard 
cable forms shall be made as follows: 

4.0221 In sewing switchboard cable forms, 
a variation of 1/8" plus or minus 
from the dimension specified for 
the distance between the butt of the 
switchboard cable and the first 
skinner or set of skinners in the 
sewed form. is allowable. 

4.0222 11le lock stitch shall be used on all 
forms where the spacing of skinners 

4.0224 

4.0225 

4.0226 

4.0227 

is more than 1/2"; for resistance 4.023 
forms where the resistances are 

4.0223 

mounted on 7/16" centers; for forms 
at 1, 2, and similar type banks; and 
for all sewed fuse panel forms regard-
less of the spacing of the fuse posts. 
Wherever practicable, locate the stems 
of lock stitches on the side of the 4.03 
form where the skinners or arms break 
out. 

The winding stitch, as shown in FIG. 7 
shall be used on all forms where the 
spacing of leads is 1/2" or less, such 
as forms to strip jacks or strip lamp 
sockets in the face of switchboards 
or on rack mounted equipment, except 
as otherwise specified. 

4.031 

4.032 

On forms sewed with the winding 
stitch, the distance between stit
ches shall be equal to the spacing 
of the groups of skinners as shown 
in Figure 7. Portions of the form 
where no skinners break out shall 
have the same spacing of stitches 
as that portion from which the 
skinners break out. 

Sew loop leads with the type of 
stitch that would normally be used 
for other skinners breaking out of 
the form at that point. 

Where it is necessary to keep down 
the thickness of a cable form as in 
the case of the flat-type short 
multiple forms, sew through the form 
as shown for multiple cables in 
Section 235, for those portions of 
the form which would otherwise be 
too thick. 

Stitches between the starting stitch 
and the first set of skinners shall 
be of the same type as those used for 
sewing the form where the skinners 
are brought out, except that where 
the winding stitch is used and the 
distance from the butt to the first 
set of skinners is 1-1/2" or greater 
the lock stitch should be used be
tween the starting stitch and first 
set of skinners. The short multiple 
cable form in switchboards, is an 
exception to this requirement. 

The ending stitch on switchboard 
cable forms sewed with the lock 
stitch shall be made as shown in 
Figures 7 and 8. Where the winding 
stitch is used the ending stitch 
should be made as shown in Figure 7. 

Sewing Superimposed Wiring to Main 
!2!:! 

l 
J 

The requirements for the number of 
strands of twine and the spacing of 
stitches when superimposing wiring 
(either loose wires or sewed forms) 
on main forms are shown in Figure 16. 
The requirements in this figure apply 
only to sewed forms and superimposed · 
wiring by the installer (which re
quires less handling than wiring 
superimposed by the shop.) 

"C" wiring forms shall be attached to 
the main form in accordance with the 
requirements shown in Figure 16 for 
superimposed forms. 
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4.04 

[ 4.041 

4.05 

4.051 

4.06 

4.061 

4.0611 

4.062 

4.063 

Sewing PVC Insulated Wires 

PVC insulated wires (such as BG, 
BW, BU and OM!) should be sewed into 
forms in the same manner as textile 
insulated wires. 

Sewing PE Insulated Wires 

Refer to Section 710 of this hand
book for the proper methods of sew
ing "PE" insulated wires. 

Sewing Rubber-Covered Wires 

NOTE: 11tis includes flexible cord
age such as KS-15141 and 
KS-15143 (formerly known as 
Tirex Wire). 

Where a few rubber and/or neoprene 
covered wires are to be sewed into a 
fonn made up of textile or PVC insu
lated wires, the rubber-covered 
wires shall be embedded in the form 
so that the sewing twine or nylon 
ties will not cut into the rubber 
insulation. 

Where this is impracticable, as at 
points where the rubber and/or neo
prene covered wires leave the main 
form, two layers of plastic tape 
shall be applied half- lapped, 
around the main form and the arm to 
protect the insulation from the 
twine or nylon ties. 

Where cable forms that would nor
mally be sewed are made up princi
pally of rubber and/or neoprene 
covered wires, tape the form com
pletely with two layers of plastic 
tape lapped, instead of sewing the 
form with twine. 

Secure superimposed cables of rubber 
and/or neoprene covered wire to 
other sewed cables with bands of 
plastic tape (min. 1-1/4" turns) 
spaced not farther apart than five 
times the diameter of the larger 
cable. At bends, the tape shall 
extend completely around the bend. 

6 

4.064 

5. 

5.01 

5.011 

,.-5.0111 

[ 

5.0112 

Where a cable form or rubber and/or 
neoprene covered wire is to be 
secured to switchboard cables 
cable brackets, or other supp~rts, 
the cable form may be secured with 
twine or nylon ties. In such cases 
the wires at each stitch or tie ' 
shall be protected with 1/64 inch 
fiber strips about 1 inch wide, 
placed centrally under the stitch 
or tie, and wrapped completely 
around the cable form. 

ADDING WIRES TO FORMS 

Except at Keyshelves and "C" Wiring 

When wires other than the various 
types of "C!' wiring are to be added 
to existing sewed cable forms, except 
those in keyshelves, the additional 
wires may be sewed or nylon tied 
into a separate form and superimposed 
on the existing forms, provided that 
a satisfactory appearance is obtained. 
Otherwise the additional wires shall 
be distributed uniformly around the 
existing forms and secured by means 
of twine in the usual manner. Refer 
to Paragraphs for sewing requirements 
and methods. 

When adding only a few wires to an 
existing cable form, it is usually 
more economical to slide the added 
wires under the existing stitches 
instead of resewing or rebanding the 
form. 11te quickest way to do this 
is to slide the tip of the R-4630 
Wire Threading ~ool under the stitch 
or tie and passing the added wire 

'through the groove in the tool. 11tis 
method should not be attempted when 
adding wires to forms with old, very 
brittle insulation and twine. In 
such a case, resew or rebnnd the 
form area where the leads are added. 

NOTE: 11te R-4E-30 has a-'pointed end 
and requires a certain amount 
of preC3.l'-tion to avoid per
sonal or cable form insulation 
damage. 

11te R-4630 Wire Threading Tool will 
also facilitate removal of twine 
stitches or nylon ties from cable 
forms and/or bundles. Slide the 
R-4630 Tip under the stitch or tie 
and cut with an R-4633 Diagonal 
Cutter. 
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S.012 

5.013 

w11ere the original forms are not 
protected and the addition of the 
added wires necessitates the placing 
of protection, the protection shall 
be placed as covered in Section 225. 

'Where wires are added to forms serving 
double row fuse panels and they break 
out intermittently along the entire 
form, sew the wires either along the 
top of bottom of the form to agree 
with the skinner breakouts. 'Where 
the wires serve fuse posts numbered 
consecutively, distribute them uni
formly around the existing form. 

5.014 Wiring superimposed on existing sewed 
cable forms shall not cover up any of 
the various types of ''C" wirin1 al
ready superimposed on these forma. 
Refer to Section 201 of definition• 
covering the variowa types of "C" 
wiring. 

5.015 'Where cable form.a are provided with 
fire detection wire, care shall be 
taken to see that no wirin1 added to 
or superimposed on such cable forma 
is fastened in such a way as to cover 
either the lA fire detection wire or 
the red, type AM, wire of the fire 
detection loop. 

5.0151 Tile fire detection loop return wire 
(type AM) on the main vertical por
tion of a bay local cable may be 
crossed at right angles if only a few 
wires or the horizontal arms of a 
supplementary local cable are involved. 

5 .02 At Keyshelf (Except "C" Wiring} 

5.021 

5.0211 

When wiru other than type AM wires 
or "C" wiring of any type u defined 
in Section 201 are to be added to 
existing sewed forms in keyahelves, 
the additional wir .. shall be distri
buted uni.formly around the outside of 
the forms and secured With twine or 
nylon ties in the usual mamier. bfer 
to Paragraphs for sewing requirements 
and methods. ?ha necessary protection 
material should then be added in 
accordance with Section 225. 

When adding Wiring to keyabelf form 1 

and it is difficult to place fiber and 
tape protection completely around the 
local cable fora in the area under the 
cord shelf, the added Wiring may be 
protected with fiber and tape u a 
separate form and ••cured to the 
existing form. 

5.022 

5.023 

5.024 

5.025 

5.026 

~en type AM wires, other than "C" l 
wiring of any type as defined in 
Section 201, are to be added to 
existing sewed forms in keyahelvea 
they may be sewed into a separate 
form and superimposed on the existing 
form or distributed uniformly around 
the existing form, whichever is more 
practicable. If the added wires can 
be placed on the original form so 
that they are not subject to damage 
due to raising and lowering of the 
keyshelf, no additional protection 
is required. 

When the added wires a.s covered in 
Paragraphs 5.021 and 5.022 require 
protection, which, in addition to the 
protection material on the existing 
form, would make the cable so bulky 
that it would rub against the key 
pan, apron or other •tal work re
sulting in broken wires and improper 
closing of the keyshelf, (due to the 
main form extending into the space of 
and coming in contact with the in
dividual key forms), re1110Ve the pro
tection material, on the original 
cable form and sew all wires into 
one form, adding the necessary pro
tection required, as covered in 
Section 225. 

Supplementary keyahelf local cables 
which are formed by the shop and 
installed in the field, shall be 
superimposed on the existing form in 
the usual manner, 1.e., a separate 
for11 sewed or nylon tied to the 
regular form. 

Wires added to keyshelf local cable 
fora should be placed witbi.n the 
metal strap or clamp at the position 
of the keyshelf bracket and within 
all other form supporting details. 

When nylon cable ties are used to 
for11 or superimpose leads to the 
keyshelf, the heads of the cable 
ties shall be placed in such a 
manner so as to eliminate any possi
ble rubbing or chafing of the key
shelf fora. 
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6. VERIFICATION ITEMS 

6.01 

6.0ll 

6.012 

6.02 

6.021 

6.022 

6.023 

6.024 

6.03 

6.031 

6.032 

6.04 

6.041 

6.042 

6.043 

6.044 

6.045 

6.046 

6.047 

6.05 

6.051 

6.052 

RD'ERENCE 
VERIFICATION ITEMS AND BR.ID' STATEMENT OF REQUIRmfENTS Par. No. Fig. No. 

General 

Manual or pneumatically applied nylon cable ties may be used to 
sew (band) switchboard or local cable forms. 

Nylon cable ties shall be applied with the same spacing require
ments as twine. 

Sewing - Comion Methoda and &esuirwnta 

1.12 

l.l2l 

3.01 

All form (local. switchboard) should be sewn with twine or banded 3.011 
with nylon cable ti•• (iD8taller made for118). 

Wind twine in clockviae direction, except where aot practicable. 3.012 

Sev form tight enough to prevent stitches froa sliding, however, 3.013 
not enough to damage insulation or cauH curling. 

At leaac one stitch or nylon tie shall be taken where vir•• 3.016 
break out of the form, however, depending upon the amount of 
wire• breaking out of the fora two or more stitch .. may be 
required. · 

Splicing Twine 3.02 

Splice single strand twine correctly. 

Splice double stranded twine correctly. 

Types of Stitches Used for Sevins 

Starting stitches made correctly. 

Lock stitches made correctly. 

Winding stitches made correctly. 

Ending stitches made correctly. 

Cross stitch•• made correctly. 

Chain stitches made correctly. 

Broom stitches made correctly. 

The Use of ''F" Stitches 

The "F" stitch should be used to segregate two leada of the 
same color breaking out of the form at the same place but 
connecting on different terminals. 

The "F" stitches should be located adjacent to the regular 
stitch looking from butt to tip on wire side. 

3.022 

3.023 

3.03 

3.031 

3.032 

3.033 

4.023 
3.034 

3.035 

3.036 

3.037 

3.04 

3.041 
3.044 

3.042 

16 

3 

4 

5, 6 

6 

7 

7 

8 

9 

10 

11 

11 

~ 

\.... 
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6.053 

6.06 

6.061 

6.062 

6.07 

6.071 

6.072 

6.073 

6.08 

6.081 

6.082 

6.083 

6.084 

6.085 

6.086 

6.087 

6.09 

6.091 

) 

VERIFICATION ITEMS AND BRIEF STATEMENT OF REQUIREMENTS 

The "F" stitches on ladder type forms should be located 
adjacent and to the right side of the regular stitches 
facing the wiring side. 

Fastening Forms to Brackets 

Forms secured to brackets, crossbar, etc., should be secured 
with "Kansas City" or "Chicago" stitches, nylon ties may be 
used. SEC. 205. 

PVC, PE, TFE, and DACL insulated wires require protection 
when fastened to brackets, wiring sup.ports, etc., not having 
an approved finish. 

Sewing Local Cable Forms 

Th.e starting stitch should be located at the point where the 
diameter is the largest and then proceed in both directions 
toward the tips, branches, or arms of the form. 

Sew forms throughout with lock stitch. 

Ending stitches should be located at the tip of the form where 
last skinner breakout, except where stiffening wire was used. 

Sewing Switchboard Cable Forms 

Forms sewed with lock stitches or lock stitches and winding 
stitches should be preceded by a starting stitch. 

Where two or more cables are formed inton one round form, 
the starting stitch should only be placed around the wires of 
one cable. 

(+ or -) 1/8" is the allowable distance of variation for 
stitches between the butt and the first skinners. 

Lock stitches should be used on forms where the breakout 
spacing is over 1/2" - stems of the stitches to be located 
on the skinner side of the form. 

Winding stitches should be placed on forms where the breakout 
spacing is less than 1/2", such as, jack strips, lamp strips, 
etc. The spacing should be equal for the entire length of 
the form. 

Sew loop leads with normal stitch being used for the skinner 
breakouts of the form. 

Lock stitches may be followed by winding stitches. 

For Sueerill11'osing Wirin& to Main Form - See Figure. 

For superimposing "C" wire form to main form - See Figure. 

Reference 
Paragraph Figure 

Number Number 

3.042a 

3.05 

3.051 1.2' 13 

3.052 

4.01 

4.011 5 

4.012 14 

4.013 16 

4.02 

4.02ll s 

4.0212 15 

4.0221 

4.0222 

4.0223 
4.0224 

4.0225 

4.0227 

4.031 16 

4.032 16 

------ -------------
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6 .092 

6.093 

6.U9-l 

6.095 

6.10 

6.101 

6.102 

6.103 

6.104 

6.105 

6.106 

6.11 

6.111 

6.112 

6.113 

6.114 

6.115 

6.116 

10 

VERI:fICATION ITEMS AND BRIEF STATEMENT OF REQUIREMENTS 

Sew PVC.(BG. BW, BU or DMl) wires the same as the textile 
covered wires. 

Where " few rubber and/or neoprene covered wires are in the 
same form with textile covered wires, they should be imbedded 
in the: form to prevent cutting the insulation. Where imbedding 
is im;·osaible, protect with 3/16" lapped gray friction tape. 

Where :orm is principally rubber and/or neoprene covered wire, 
the fc1i:m should be taped and if superimposed to another form, 
use bands of the tape spaced not farther apart than five times 
the di.ameter of the largest cable fona. 

Where rubber and/or neoprene covered cable form has been 
secured to brackets, supports, or other forms, use bands of 
twine or nylon ties, but protect forms with fiber strips. 

Adding Wires to Form (Except Keyahelf and "C" Wiring) 

Wires should be distributed around the form evenly sewed or 
nylon tied into form and superimposed neatly. 

When adding wires into old cable form cause stitches to break, 
resew entire form. 

Adding wires or fo't'lllll may require added protection. 

Where form serves double row fuse panels and wires break out 
intermittently along form, distribute the wires evenly around 
form and sew. 

Wiring superimposed on existing form should not cover up various 
"C" wiring previously superimposed. 

Superimposed wires should not cover fire detection or loop return 
wiring, except on vertical portion of form where only a few 
wires may cross. 

At Keyshelfs (Except "C" Wiring) 

Wires other than "AM" & "C" should be distributed evenly around 
the existing form and sewed or nylon tied in the usual manner. 

"AM" wiring other than "C" type should be sewed into a ••?•rate 
form and superiml>osed or distributed evenly around the form and 
sewed. 

Add necessary protection to avoid rubbing against key panel or 
other mtalvark. 

Su1>plementary shop formed local cables should be auperimpo•ed 
to existing keyahelf form. 

Wires added to the keyshelf local cable should be placed within 
the metal clamp or strap. 

When nylon cable ties are used, position tie heads to eliminate 
possibility of chafing. 

REFERENCE 
Par. ~. Fig. No. 

4.041 

4.061 
4. 0611 

4.062 
4.063 

4.064 

5.01 

5.011 

5.0111 

5.012 

5.013 

5.014 

5.015 
5.0151 

5.02 

5.021 

5.022 

5.023 

5.024 

5.025 

5.026 

(' 
'«,-. 

} 

) 
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CORD-2::> 

RP-0663A 

FIG. l SECURING TI.J!NE TO SACK ~EEDLE 
R-59237 (Par. J.014) 

RP-0663B 

F!r.. 2 SECURING TI-l!NE TO JOB !-fADE SF.WING 
NEEDLE (Par. 3.0141) 

CORD-2 .1._. 
,§1 Cll 

' CORD-2 CORD-1 

FIG. 3 SPLICING SINGLE TWINE 
(Par. 3.022) 

~ E'coRn-1 

RP-0663C 
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0!.,D 
TWINE 

12 

LOCATE SPLICE SO IT WILL NOT INTERFERE 
WITH THE MAKING OF STITCHES 

PASS ENDS OF OLD 
TWINE THRU LOOP 
OF NEW TWINE 

HOLD HERE WHILE PULLING 
ON NEW TWINE WITH RIGHT 
HAND AS S:-iOWN 

3 

THE COMPLETED EO:OT 

FI3. 4 .SPLICI:;G OOUBLE 'i)i:i:ii.E 
(PAE. 3.023) 

RP-06630 

( 

l 
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K:·IOT EZiD --~ LACING END 

SINGLE TWINE DOUBLE TWINE 
RP-0663E 

FIG. 5 STARTING STITCHES FOR CABLE FORMS 
SEWED IN ONE DIRECTION ONLY 
(PARS. 3.031, 4.011, 4.0211) 

SINGLE TWINE DOUBLE TW;t:NE 
RP-0663F 

FIG. 6 STARTING STITCHES FOR CABLE FORMS 
SEWED IN BOTH DIRECTIONS 
(PARS. 3.031, 3.032, 4.011) 
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FIRST .Ste:: ;~.1,;R.S LAST .SKI::r:ERS -----

.STARTING STITCH SPARE WIRES -----..J 

RP-0663G 

FIG. 7 SINGLE LEG CABLE roRM AT RIGHT ANGLES TO 
BUTT SEWED WITH WINDING STITCH 
(PARS. 3.033, 4.0213l 
4.0223, 4.0224, 4.023J 

*LAST 
~ SKINNERS 

APPARATUS SIDE 

SIDE AWAY FROM APPARATUS RP-0663H 

FIG. .~ CROSS STITCHES ON LARGE DIAMETER 
FORMS (PARS. 3.035, 4.023) 

( 
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RP-0663J 

FIG. 9 CHAIN STITCHES 
(PAR. 3.036) 

REGUL.A~ STITCH 
NO ·F· L.EAO 

(REC.UL.AR STITCH ONL.Y} 

REGULAR STITCH---~ 

,.,...,..+-11---FI 
'"""'.,._--F2 

~ 

_.......__,__ "F- STITC 11ES 

THREE "F- LEAOS - TWO APPROACHING 
IN THC SAME DIRECTION AND THE OTHER 

IN THJ; OPPOSITE DIRECTION 
lTWO .,,. STITCHES} RP-0663IC 

~: "F'' STITCHES SHALL BE PLACED AS CLOSE AS 
PRACTICABLE TO THE REQJLAR STITCH, AS 
WELL AS CIDSE TO EACH OTHER. 

FIG. ll "F'' LEADS AND "F'' STITCHES 
(PARS. 3.041, 3.042, 3.044) 

( RP-·'.".C · '-:.. 

FIG. 10 BROOM STITCHES 
(PAR. 3.037) 

TWO STRANDS 
OF TWINE 

STARTING STITCH FIRST STITCH 

~IE WITH 
DOUBLE 
Ki'IOT AND 
C'JT ENDS 
OFF SHOR'I 

SECOND STITCH COMPLETED STITCH 

STARTING 
STITCH 

ENDS OF TWINE WRAPPED 
ONCE AND IN OPPOSITE 
DIRECTIONS AROUND TWINE 
AT REAR OF CABLE AND 
TIED WITH DOUBLE KNOT 

STARTING 
STITCH 

TIGHT 

COMPLETED 
STITCH 

RP-0663L 

FIG. 12 "CHICAGO" STITCHES 
(PAR. 3.051) 
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... --..., ...... . 
.;J .l..,;.. _ .... :t 

F!rt.ST ST:!:TSH. 

BEFORE T:IGRTE1iLG COMPLETED STITCH 
RP-0663M 

FIG. 13 "KANSAS CITY" STITCHES 
(PAR. 3.051) 

"CHICAGO" STITCH ON 1 
CABLES {OR "KANSAS .......... i!!d.11!!!19---1 
C I TY" ST ITCHES AT APPROX. t' 
SUPPORTING DETAIL) 
PLACED BEF"ORE SE:'.llNG_.. ... -t-+-f~--r 
FORM T 

START ING ST ITCH 

STEM Of" LOCK ST ITCH ON 
TH IS PORT I ON Of' F"ORM TO 
BE PLACED ON SIDE TOWARD APPARATUS 

CABLE.fOl<M£0 AT RIGHT ANGLES TO 8llTT 

STEM OF lOCK STITCH 
ON TH Is PORT ION or 
FORM TO BE PLACED ON 
SIDE TOWARD APPARATUS 

(RP-13033-M) 

CABLE fORMED STRAIGHT fROM BUTT 

FIG. 15 SEV!'RAL CABLES IN RECTANGULAR 
FOR:•lATION FORMED OUT AS A SINGLE 
Rotrr!D CABLE A.~ 

(PARS. 4.011, 4.0212) 

16 
DOUBLE 

LOCK STIT~H1 
~ 

l 
APPARATUS 

SIDE 

REGULAR 
LOCK STITCH 

3ISE A'liAY 
FROM ~PA.?.ATUS 

3~!...~LL JIA;.~;:R t"CRM :L.;.·.;::·;G S?A::::::G ....... 
ARMS EQ.UAL TC OR LESS THAN EPA.CING OF 

STITCHES ON MAIN A.F:M REGULAR 
LOCK 
STITCH LAST SKINNERS 

SKINNERS 

ENDING STITCHES 

'· RP-1572 7-M I 

APPARATUS 
SIDE 

CROSS 
STITCH 

SIDE AWA'l 
FROM APPA.:U'::'US 

!!Q!!: THE DOUBLE LOCK STITCH SHALL BE LOCATED 
AS ClDSE AS PRACTICABLE ro THE MAIN FORM. 

FORM HAVING SPACING OF ARMS GREATER TRAN 
SPACING OF STITCHES ON MAIN FORM 

FIG. 14 SEWING lDCAL CABLE FORMS 
(PARS. 3.038, 4.012) 
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SPACIHG or STITCHES (SEE NOTES 1 AND 2) 

Main Form Without For Super-
Branch Arm or Main Form With For Superimposed imposing 

Skinner Breakout . Branch Arm Or Skinner Breakouts Wire Forms 

Place stitch every Space between 
2 inches on main breakouts of 
form where it is branch arma Break- Mid- 2" Break- Mid- 2" 
not necessary to or skinners. Out Point Spacing Out Point Spacing 
conform to the 
spacing of branch l/2" or less x x 
arma or skinner Owr l/Z" to 2 x x 
breakouts. Over z to 4 x x x x 

Over 4" to IJ' x x x x 
Over 8" x x x x 

See A See A B c D E See F 

NUMBE& OF snwms OF l'WlNE FOil OlllGINAL FORMS 

In determinina the nUllber of strands of twine to wte for sewing original forms. the 
max:illium diameter of each separate part (main fora or branch arm. straight or tapered) 
is the controlling dimension for that part. 

G 

(a) Use l strand of approved twine for all eeving on for1111 (main form and branch arms) 
where the maximum diwter of the form ia not greater than l-1/2". 

(b) Use 2 strands of twine for aeving the entire main form and all branch arms of the 
main form where the maximum diameter. of the form ia greater than 1-1/2". 

(c) Where cable forms are to be protected with t•"9. it is permissible to double space 
stitches, providing the space between stitches ~ ~ exceed 3". 

BANDS Oil TIES 

Where bands or ties are specified in the bandhook or on the drawing for tying forms, use 
bands of 2 strands of twine, made as a starting stitch and ended with a square knot, for 
the entire form. Place the bands at approximately 8" intervals on Horizontal Forms, and 
approximately 14" on Vertical Forms unless otherwise specified. 'nle requirements of this 
paragraph should not be considered as those requirements neceasary for securing forms to 
cable brackets, support•, etc. 

EXCEPTION: Where a specific handbook section apecified size of twine different 
from the above, the specific handbook aection shall be followed. 

ENDING STITCHES SHOULD 
SE PLACED AS CLOSE 
TOGETHER AS PRACTICABLE. 
WHERE "F" STITCH IS 
REQUIRED, ONE CF THE 
ENDING STITCHES MAY SE 
USED FOR THE "F" STITCH 

'iPARE WIRES 
DOUBLED SACK 
1·1 >ORM 

FIG. 16 

0 0 

CABLE >ORMED AT RIGHT ANGLES TO surT 
ENTERl~G LEFT SIDE OF BAY 

SEWING REQUillF.MENTS FOil SEWBD FOBKS AND SUPEllIHPOSED WllING 
(PAIS. 3.0ll• 3.034, 4.013, 4.031, 4.032) 

H 

(Continued on next page) 
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NUHBEll or STRANDS or 'l'WINE FOB. 
SUPDIHPOSED WIRING AMO FORKS 

(a) When superimposing virea around a form, or superimpoaing one form on another; if the 
maximum diameter of th• original form and auperimpoaed wires together is not greater 
than J", use l strand of twine; if it is greater than 3". use 2 strands of twine. 

A Place stitch everY l-3/4" (2" max.) on that part of form not having branch arm or skinner 
break.outs. 

B Place stitch at beginning and end of each bend and at beginning of branch arms. 

C Place intermediate stitches at bends so that stitch spacing does not exceed 2" on the outside 
radius. 

D Place stitch at each bra.Ach arm and skinner breakout and at midpoint• to maintain equal spac
ing as nearly u practicable but not to exceed 2". 

E Place stem of stitches on aide of form adjacent to apparatua. On aingle leg forms at double 
row fuse panels use the ates of the lock stitch to separate the upper and lower sets of 
skinners. (Shop fonm may have the skinners separated by an extra stitch.) 

F Space stitches on that portiou of a form which ia to be superimposed and which is not control
led by branch arm or skinner breakout•, every 4 inches. 

G Place atitchu uaed for auperimpo•in1 one fora on another aidvay betv8a each stitch of the 
superimposed farm except, as covered in H. 

H Where shop formed cables are to be superimposed place superimposing stitches every 4 inches. 
Place additional atitcbea at breakouts of branch arm or akimlar• u required to prevent the 
supe-rimpoaed farm pullin1 away froa the main fora at these locationa. 

NOTE l: Place additional stitches where r atitchea are specified on the drawing as 
covered in Paraarapha J.041 to 3.044 and Fiaure 12; where an extra atitch 
u covered in Section 220 1a required; where large gauge wirH are involved 
or where additional rigidity i• required on large diameter for11111 as covered 
in Paragraph 3.035. 

HOTE 2 : Forms serving 286 , 287 and aiailar type multi-contact relaya or 218-type terminal 
strips mounted 011 2-l/8" centers, should have stitches spaced 2-l/8" apart 
on that portion of the form where the vertical branch arma for these equip-
ments break out. 

0 

SPARE WIRES 
LEFT LONG ENOUGH TO 
REACH ALL APPARATUS 
SERVED ·BY CABLE ANO 
DOUBLED BACK IN FORM 

TIP BRANCH ARM 

(AP-12768-M) 

FIG. 16 

0 

LOOP TWINE BETWEEN 
ADJACENT '/ER TI CAL 
BRANCH ARI" BREAK
OUTS BEFORE MAIN 
FORM IS SEWED 

0 

SEWDIC REQUIREMENTS FOR. SEWED FORMS AND SUPER.IMPOSED WlR.INC 
(PARS. 3.0ll, 3.034, 4.013, 4.031, 4.032) 

(Continued on next page) 

l 
I 
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SUPERIMPOSED FORM 

0 

FIG. 16 SEWING AND BANDING (NYLON TIE) REQUIREMENTS FOR SEWED FORMS AND SUPERIMPOSED WIRING 
(PARS. 3.011, 3.034, 4.013, 4.031, 4.032) . 

-..Indicates new or changed information. 

[ Bracke~s at side of paragraphs indicate 
a requirement. 

REASON FOR REISSUE: 
To remove reference to varnished cotton cloth. 
To introduce use of R-4630 Tool for cutting 

ties. 

(continued from preceding page) 

Engineering Planning Manager 
(Installation) 
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Installation Engineering Handbook 9 
Western Electric: 
Service Division 

Section 

Replacing 

SEWED FORMS 

PREPARATORY OPERATIONS 

1. 
1.1 
1.2 

2. 
2.1 
2.2 

1. 

1.1 

l.ll 

1.12 

1.13 

1.2 

1.21 

CONTENTS 

GENERAL 
Sc:ope of Section 
Precautions Against Personal Injury, 
Equipment Damage and Service Inter
ruptions 
INSTALLING EQUIPMENT 
Tools 
Supplies 

GENERAL 

Sc:ope of Section 

Thia section c:overa the basic: prepara
tory information, tools and methods 
required to perform the operation of 
"making up" sewed forms. 

Although the basic principles covered 
herein apply to all jobs, some varia
tions from the specified procedures 
may be found practicable under certain 
conditions. For example, the R-3410 .., 
Wire Spool Dispenser will handle 25 
wire spools and would be very useful 
when making up large forms or a large 
number of forms. However, when small 
forms or a small number of forms are 
being made up, this tool may not be 
worthwhile. ~ 

Each fisure in this section illus
trates only conditions to which refer
ence .is made in the text and should 
not be considered as covering other 
requirements or conditions that may be 
shown. 

Precautions Against Personal Injury, 
Equipment Damage and Service Inter
ruptions 

'nle specific: precautions to be taken 
against personal injury, equipment 
damage; and service interruptions are 

3. 
3.1 
3.2 
3.3 
3.4 
3.5 
3.6 

MEniODS 
Ladders 
Lighting 
Bulk Wire 
Wire Spool Dispenser 
Running Sheets 
Form Boards 

covered in this section with the asso
ciated method. General precautions 
are covered in Handbook 0 and are to 
be observed at all times, as they ap
ply to the operations being nerformed. 

2. INSTALLING EQUIPMENT 

2 .1 122!!. 

See HB 250 
R-3410 
R-3788 
See HB 250 
R-9430 
R-1652 
R-2529 
R-3145 
R-5460 

Clamp, C (Size as Required) 
Dispenser, Wire Spool 
Drill, l/ 4" Electric 
Drills, Twist (Size as Required) 
Ha11111er, Claw 
Rule, Folding 6 Ft. 
Saw, Crosscut 20" 
Seat, Rolling Ladder 
Stool, 11\ree Position 

2.2 Supplies 

RM-626122 
Obtain 
Locally 

Obtain 
Locally 

Obtain 
Locally 

R-2916 
R-3455 
SD-48-125, 
126, 126A, 
127, 127A 

NOT!: 

Canvas, Flameproofed 
Hooks, Screw (Size as Required) 

Nails (Size as Required) 

Screws (Size as Required) 

Twine 
Shellac, White 
Sheets, Connecting 

Tools included in the wireman 
168 Kit not listed. 

Printed in U .s .A. 
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.-3.:;.• __ __;.;ME~'m=O-D.-,S 3. 311 

3.l 

3.11 

3.lll 

3.112 

3.2 

3.21 

3.3 

3.31 

Ladders 

Arrange for sufficient ladders (where 
required) or three position stools at 
the location where the forming opera-
tion is to be performed. When the 3.32 
forming operation is to be performed 
on a working bay of equipment, refer 
to Handbook 0 for the necessary pre-
cautions to prevent service interrup-
tions. 

Check all ladders being used to in- ..,. 
sure that they are in proper working 
condition and that blocks are provi-
ded for ladders that are not equipped ...- 3.4 
with brakes. 

Check the near vicinity of the work
ing area to insure there are no pro-
j ecting ends of cable rack, threaded ~ 
rods,- etc. Where such conditions do 

3.41 

exist, pad these conditions with lay- 3.5 
era of canvas or other suitable 
materials to prevent possible person- 3.51 
al safety hazards. 

Lighting 

Arrange for suitable lighting facili
ties to insure that the working area 
is sufficiently illuminated. Refer 
to Handbook 0 for information per
taining to temporary lighting and 
auxiliary equipment. 3.511 

Bulk Wire 

When bulk wire has not been furnished ,.
or when additional wire is required, 
it should be requisitioned ae shown 
below, showing the number of feet re
quired, the gauge and type of wire 
required, the colors aftd indication 
of whether it is single, paired, tri- ~ 

ple, etc.: 

Example: 

100 ft. 
75 ft. 

50 ft. 

NOTE: 

22DC Green Single Wire 
20BN Slate & Red-Slate 

Paired Wire 
22BH Yellow, Yellow-Green & 

Red-Green Triple Wire 

Refer to Section 103 of this 
handbook for various types of 
bulk wire. 

,.. 3.61 

In case a wire code has been superse
ded, the former or lower numerical 
code will be furnished until the 
stock of wire is depleted. After 
that point, the higher numbered code 
will automatically be furnished. 

Check all bulk wire before it is used. 
Examine the insulation to see that it 
conforms to that specified on the 
wiring diagram or, in the case of 
substitution, ~ee that the correct 
type has been furnished. Detailed 
information on the construction of 
wire is given in Section 103 of this 
handbook. 

Wire Spool Dispenser 

nte R-3410 Wire Spool Dispenser will 
accOlllllOdate 25 spools of wire and 
should be used to perform large cable 
forming operations. 

Running Sheets 

Make up layout sheets in the case of 
complex forms or where continuous re
ference to the drawings would be dif
ficult. A typical layout sheet is 
shown in Figure l for apparatus on 
mounting plates. For reference pur
poses mark the hole number of each 
piece of apparatus on the circuit 
drawing. 

The analysis effort necessary to de
termine the wiring and strapping re
quired for circuit groups, and the 
associated numbering and stamping on 
terminal strips, relays, etc., should 
be combined whenever pos•ible. Forms 
SD-48-125 thru -127 may be requisi
tioned (see Handbook 250) for use 
when laying out miscellaneous wire 
and cable conductor ends at these 
various terminating locations. 

Form Boards 
·' 

When forming operations necessitate 
the use of a forming board and stand
ard forming tools are not adequate or 
available and the forming operation 
is to be performed in the office 
equipment room, the use of lint free 
fire retardant materials shall be 
used. (Refer to Handbook O, Section 
20.) 

,. 

) 
·....::_ 
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HB 9 

.. , 

) 

) 

CIRCUIT-

CIRCUIT WIRED 
T- ----

EQUIPPED 

ISSUE: ___ _ 

~ISC. RELAY RACX - BAY 

,oar 
Q2 

QJ 

04 

05 

Ott 

Or 

Oa 

HOLE 
NO. , 
~ 

3 
4 
5 
fl 
7 
8 
9 

10 
11 ,, 
1J 
14 
15 
1• 
17 
18 -,, 
20 

CODE 
24M 

70H 

80 1 jos 
CIRCUIT NUMBERS 

LOOP WI RES -1'4ETHOO 

TYPE n COLOR OF WIRES BH f'i C-CBI 

"" o-w ..,_ 
:: Q BL-G ,_ ... 
oai:: R-0 
""=> R-G Oct ....... RBR 

"" R-S "' 1: m.-w 
=> -0 
..... "' 811' ow .... ~ R-BK => 
QC 'f Q~ c 'f-G ... 

403 2 1 0 1 
HOLE NUMBERS E-6 52 
CODE NUMBERS ~52 
OF APPARATUS......__ 0 ------2 

-.,E-227 
HOLES 

l'llOM 10 0 l 

I 2 H •24 

1 5 
1 2 0178 ·AH 4 
2 & 
2 7 

3 ~o 5 TR !I 
j ii 
1 4 

054-1 
5 

qJ7-A fl 

2 4 
5 7 
ft !I 0,37-A 

7. 

0 8 
141-H 

~ LOOP WI RES - NETHOD 2 

~ c 
22 

FUNCTIONAL 
R-IL R·G fAIB PllR 

OESIG. ll•BR R ·S R·W R-IL-W R-0 R-G-W R-0 ;r 'S s-w' 0 0--W 

SL ..,.. ..,... ... 
"' I ...... .,. ..,.. ,... .... 
s -'- -- -. .... ....... ... ..,.. "T" 

ON -- - - -- ·- ...... 
SU-2 -- ... 
A-RES -- -... 
B·RES - ... 
C-RES _._ -- --
PL-RES -
SU I -... -,_ 
PL CDND ~ --
PL REL. -- -- -- -- -,_ 

WIRES FROM SWID CABLE 

CA.NO. FROM TD COLOR OF WIRE HOLE CIRCUIT NO. 

N0.1 -- REL.RAClt 1 • 10 PRS. 1 CITS 1 • 10 
11 - 20 PRS. 7 CITS 1 - 10 

N0.1 -- REL.RICI 1 - 10 PRS. 1 CITS 1 • 10 ,, - 20 PRS. fl CITS 1 - 10 
181 -190 PRS. 5 CICT~1 - 1Ci 

RED TRACER 7 CITS 
191 -200 PRS. 4 •F• ST I TCH CIT~} 1 - 10 

RED TRllCER !I t:ITS 
(IP -tZ7SOA) 

FIG. 1 RUNNING SHEET FOR APPARATUS ON K>UNTING PLATES 
{PAR. 4.51) 
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9 - 223 

3.62 

4 

SIZE OF HOLES 
AS REQUIRED 

SCREW HOOKS FOR 
SUPPORTING 
HORIZONTAL ARM 

CIRCUIT NUMBERS 

4 3 2 1 

~ OLE NUMBERS 

E-052 

-~ 2 

-+ 3 
H ·24 CODE NUMBERS 

OF APPARATUS 
4 

178:-AH 

5 
54 -I 

6 STAPLES 
6 137-A 

4 - -NOTCH OUT 
7 7 BOARD FOR 

137 ·A CABLE BRACKETS 

-+ IF REQUIRED 

8 a 

.___ ONE OR TWO PARALLEL WI RES AS 
REQUIRED FOR F STITCHES 

141 -+t 

(IP-127501) 

FIG. 2 TYPICAL FORM OOARD FOR REIAY RACK 
(PARS. 3.65, 3.66) 

Obtain a board of the proper size and 3.63 
lay out all holes, notches and slots 
that will be required. If a drawing 
or sketch of the required form is 
available, attach it to the face of 
the form board. In this case the 
drawing or sketch should locate holes, 3.631 
nails, etc. Arrange to reinforce 
large form boards when necessary with 
narrow strips, nailed to the back of 
the board, where nails or screw hooks .. 
are to be installed. .... 

Consider how the form board will be 
supported. C clamps are usually 
suitable but in the case of very 
large form boards other means of sup
port are generally necessary. 

At or near live equipment take extra 
precautions when supporting form 
boards so that the support does not 
come in contact with the apparatus 
terminals. "111ere practicable, ap
proved twine or nylon ties can be 

I 

,~. 
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RM-4 Replacing Sections 
224 - 11/3/71 and 
225 - 3/30/79 and 

UIS 225 dated 
1/18/80 

SEWED FOR..'1S 
SUPERI~POSING, SECURING, PROTECrING AND SUPPORTING 

CONTENTS 

1. GENERAL 
t. l Scope of Sec t:ion 
[. 2 Precautions 
2. INSTALLING EQUIPMENT 
2. l Tools 
2.2 Supplies 
3. REQUIREMENTS AND METHODS 
3. l General 

l. GENERAL 

1.1 Scope of Section 

1. 11 This section cove rs requirements and 
methods for superimposing, securing, 

protecting and supporting sewed cable forms, 
loose wire forms and supplementary local 
cable forms. 

1.12 The requirements covered in this 
section shall be followed, except as 

modified, by job specifications and/or draw
ings. 

1.13 Each figure in this section illus-
trates only conditions to which 

r~ference is made in the text and should not 
be considered as covering other conditions 
that m.ay be shown. 

l. 2 Precautions 

1.21 Any specific precautions to be taken 
against personal injury, equipment 

damage or service interruptions is covered in 
this section along with the associated meth
ods. General precautions are covered in Hand
book 0 and are to be observed at all times. 

2. 

2. l 

R-1682 
R-3209 
R-4266 
R-4827 

INSTALLING EQUIPMENT 

Tools 

5" Electricians Scissors 
Insulated Sewing Needle 
Cable Tie Fastening Tool 
Cable Tie Fastening Tool 
(Variable Setting) 

3.2 Placing Forms 
3.3 Superimposing Forms 
).4 Securing Forms 
3.5 Fom Protection 
3.6 Keyshelf Protection 
3.7 Protection Methods 
3.8 Supporting methods 
4. VERIFICATION 

2.2 

R-2916 
R-3359 
R-3428 
R-4065 
R-4265 

L-1 
R-4265 

L-2 
R-4265 

L-3 
R-4265 

L-4 
R-4458 
KS-7851 

L-3 
lUi-583101 
RM-591127 
RM-552458 
RM-552417 
RM-552448 
RM-587082 
RM-552452 

3. 

3.1 

Supplies 

Twine 
l /2 11 Wide Gray PVC Tape 
3/411 Wide Gray PVC Tape 
Adjustable Nylon Cable Form Clamp 
l 1I4" (Max.) Nylon Cable Tie 

2" (Max.) Nylon Cable Tie 

3" (Max.) Nylon Cable Tie 

4" (Max.) Nylon Cable Tie 

PVC Insulated Strip 
Fiber Glass Sleeving 

1/64" Gray Sheet Fiber 
3/4" Wide Gray Friction Tape 
1/2" X 32" Lg. PVC Tubing 
3/4" X 33" Lg. PVC Tubing 
l" X 36" Lg. PVC Tubing 
l 1/4 X 23" Lg. PVC Tubing 
l 1/2 11 X 29" Lg. PVC Tubing 

REQUIREMENTS AND METHODS 

General 

3.11 Shop made forms should be left in 
the shipping boxes as long as possi

ble to eliminate potential form damage. When 
ready to position on the frame, straighten 
out all unnecessary kinks and bends in the 
form so it can be placed, secured and con
nected with a minimal amount of effort. 

This section includes material from BSP's 800-612-153, 800-612-156 and 
800-612-157 Copyright 1977, 1980 and 1979, Respectively, by 

American Telephone and Telegraph. 

NOTICE - NOT FOR USE OR DISCLOSURE OUTSIDE THE BELL 
SYSTEM EXCEPT UNDER WRITTEN AGREEMENT Printed in U.S.A. 
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3.12 Shop fomed cablu, &1 oppoaed to 
il'iatallcr madt1 local cAhlu, are fur

nished wit:h skinner lead length• 1-2" longer 
chan whac 1o10uld be con11dered as normal. 
This additional lead length allows for some 
ElexiblLity in placing the aupplemental form 
on the u:t~ting frame fom. 

3.13 Shop made or installer ~ade local 
cable forms that are added to an ex

isting frame form, shall be supe :imposed by 
sewing or banding with approved twine or 
banded with nylon cable ties, 

3.14 Where form.a pass through metalwork, 
casings, or other within confined 

areas o.E a keyshel.F, the added wiru should 
be distributed evenly around the existing 
form to eliminate possible insulation damage. 

3.1s When cable forms are superimposed on 
existing cable forms they shall not: 

A. Cover up any of the various 
types of "C" wiring in the fona, 

or "C" wiring previously 
superimposed on the form. 

B. Cover up or make inaccessible 
any wiring associated with 

unused circuits, circuit features or 
options, or feature wiring sewed 
back on the form. 

C. Cover up any existing fire 
detection wire (RED), or any of 

the AM or BH loop return wires. It 
may however, cross these leads at 
right angles. 

o. Come within 2" of open wire (not 
enclosed in armor or in conduit) 

carrying service current (AC 1er
vice). 

E. Interfere with apparatus which 
may require repair, adju1tment 1 

replacement or cleaning. 

F. Interfere with movable parts, or 
removable equipment, such al 

keyshelf brace1 1 etc. 

3.2 Placin1 Fot'ftla 

), 21 Place the superimposed fom on the 
side, bot tom, or in front of the 

existing wiring (viewed from wiring side), 
Ordina ri ty place the superimposed form to the 
right sid~ or in front of the existing 
vertical form, or in front or below of the 
existing horizontal for.n. This placement 
will facilitate utilization of shop made 
forms with long skinner lead lengths (see 
Figure 1). 

3.22 If the optional placement of this 
superimposed form, as shown in 

Figure l, does not absorb the long skinner 
lead lenRths furnished in shop formed cables, 
the leads should be raskinned as raqui red to 
provide proper dr••• of the skinner lead1. · 

3.3 Superimposing Form• 

3.31 Supplementary formed local cables 
shall be superimposed on the exist

ing foma by either sewing with twine, banding 
with twine or banding with nylon ties. 

3.311 When superimposing loose wire, or 
one form on another form, a single 

strand of twine shall be used when the com
bined diameter of the (2) forms totals 3" or 
less. A double strand of twine shall be used 
when the combined diameter is greater than 
3". 

3.312 Stitches used for superimposing one 
form on another shall be placed 4" 

apart. 'nlese stitches should be placed ap
proximately midway between the stitches of 
the superimposed form which should have 
stitches spaced at 4" intervals. 

J.313 Additional stitche1 shall be placed 
at break-out• of branch arm.a, or 

skinner lead break-outa aa required to 
prevent the 1uperimpo1ed form from pulling 
away from the main form (refer to Figure 2). 

3.32 Where two or more closely adjacent 
parallel unsupported forms or arms 

serve the same or adjacent apparatus and 
presents an unworkmanahip appearance, they 
should be banded together with twine or nylon 
tie• at both end• and at intermediate points 
aa nece11ary to rnalca a compact neat appearing 
form. 

\. 
'· 
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3.33 When superimposing KS-21112 or 
KS-19689 types of coaxial cable(s) 

to other coaxial cables, local cable forms, 
or switchboard cable forms with bands of 
twine or nylon ties, the following procedures 
should be used. 

3.4 

3.41 

A· Embed these cables in the middlel 
oE other cables not requiring 

special protection and band with 
either t~ine on nylon cable ties. : 
These cables :>hall not make physical j 
contact with either the twine or 
cable ties. 

B. Where it is impossible to embed 
these cables inside other cables 

not requiring special protection, or 
at cable form breakouts, two layers 
of R-3428 PVC Tape or a layer of 
RM-583101 Gray Sheet Fiber, approxi
mately one inch wide shall be ap
plied around the form before secur
ing with twine or cable ties. 

c. Secure superimposed KS-21112 or 
KS-19689 Type Coaxial Cable(s) 

to sewed cable fo nus or to other 
cables with R-3428 or R-3359 PVC 
Tape applied with a ~inim\ID of one 
and a one-half turns. The spacing 
of these PVC Tape Bands shall not be 
spaced farther apart than five times 
the diameter of the largest cable in 
the form. Where tape is applied at 
bends, it shall. completely cover the 
bend of the form. 

D. Where cable forms that are 
normally considered as sewed 

forms are made up principally of 
rubber or neoprene insulated wire, 
or KS-21112 or KS-19689 Type Coaxial 
Cables, tape the form completely 
with R-3428 or R-3359 Gray PVC Tape 
instead of sewing with twine. 

Securing Forms 

Methods and Requirements 

3.411 Secure sewed forms to cable brackets 
or other framework. details with 

nylon ties or approved twine unless otherwise 
specified. Where forms or tubes are more 
than 3/8" in diameter, use two strands of 
twine. If foms are less than 3/8" in 
diameter, use a single strand of twine. 

3.412 When securing the form in place with 
twine, use either the Chicago or Kan

sas City stitch. Where additional rigidity 
is re qui red, the Chicago stitch shall be 
applied (refer to Figures 3, 4 and 5). 

J.413 Nylon ties shall not be used on forms 
1/2" or less in diameter for secur

ing to cable brackets or other supports. 
Vertical wiring (whether loose wire, local 
cable or switchboard cable) shall not be 
secured to horizontal wiring, towel bars or 
other supports designed for supporting 
horizontal wiring. Refer to Section 205 of 
this handbook for the method of applying 
nylon ties. 

3.414 When securing cable forms made up 
principally of rubber or neoprene 

insulated wire or KS-21112 or KS~19689 Type 
Coaxial Cables to cable brackets, towel bars, 
or other parts of the framework, protect the 
fotm with a layer of RM-583101 l/64" Gray 
Sheet Fiber wrapped around the cables prior 
to securing to the cable bracket, etc. When 
securing a cable form that has only a few 
KS-21112 or KS-19689 Coaxial Cables that 
cannot be embedded into the cable form, wrap 
the cable fotm with at least two layers of 
fiber sheeting, or slit a section of· 
semi-rigid tubing and place around the fotm 
before securing to framework. Be careful not 
to crush or distort these cables and do not 
use cable ties for securing. 

3.42 Specific Applications 

3.421 Where a vertical cable fonn is being 
secured to a vertical bar, and the 

weight of the fot111 is such that it may slip 
and sag, it shall be wrapped tightly with 
five or six tums of plastic tape around the 
bar and form immediately below the uppermost 
tie. Tape shall not be used if the bar is 
notched to engage and hold the twine. 

3.422 

Clamp. 
washer 

Secure cable forms run on woodwork 
with the R-4065 Adjustable Nylon 

Secure the clamp with screw and 
as shown in Figure 6. 

3.4221 To apply the R-4065 Adjustable Nylon 
Clamp, wrap the clamp around the 

form, lock it in place and cut off the excess 
material before securing it to the woodwork. 
Make certain the clamp is in the desired 
position before tightening because this type 
clamp cannot be released after being locked 
in place. 
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I it wl l l ex: t:e nd an cqua l amount or1 each !'lide 
\ qf t::I.! h::-acket: ;rnd strap or clamp, as Judged 
I ··l:,;11;1lly. The •1nds ,1f the fiber detail 
! .,;hn11Lcl ov\.'rlap. !f l?-160084 or l?-44C6Al1 
I F:h•·:: n~talts ar., not: .1vaileiblc, simllar 
:\ d1~t.1il.s :nay be cut: from i/64" Sheet Fiber 
, (R11--j10l:ll ). Cut the det:alls .1pproximat:ety 
! l ."4" hn:~er t:h.:in the circumftirence of tile 
i fom .ind ;onro:<imat:clv !/'•" wid,•r ~h:ln th'! 
: ._.,!d~:1 »i th~ brackl!t ~nd !'!trap nr cl.:imp where 
th~ forn rt>st:s. Wh.:11 nylon cable tles are 
:1:<;;_,,! tlJ secure the cable, thll! fiber shall not 
1w 1~s,•d. tn!'lttHld. ;lf'ply two L1ye r!'I of tape 

' 1rnt1ncl the t"otm to ??'Ot:ect t:h"' ('.1blc from 
-11n.1~e by the hr.:icket and llylon tte. 

\ .•. :32 t<here kttyshelf br,1ck~!t:'-I ,ira fur-
nu1ht·d for loc<1L .;.1bt.is Lt!ss c:.l1an 

' 1 ." :n .t l.1r:'!etc~r, tl1c fllr1n ,;l1atl he bul.lt: t1p 
·"•· - .c.:l.:nc:.Ly wl:;.!1 wrapp!.n~s nt strip ftber or 
fr l<.: t i<>n tape S<l t: hat: they cnn he securely 
r .istt?t\ed to the bracket by t:.hti st: rap, clamp• 

- ur nylon tie. Forms built: up ln this manner 
..,111 not require the Eiber protection as 
specified for the regular forns. 

3.~213 Where the keyshelf bracket: is located 
on the same side of the keyshelf as 

r:he kt:? ::shelf brace, the end of the st rap 
-:la111p or the Locking head on the nylon tie 
.;hou:rt :-iot: protrude so as t:o result in a 

1 h:1;::irrl ·..rhen closing the keyshelE. 

1. 5 Form Protection 

1.~l General - !rradi.:H:t!d PVC (rPVC) 
!n<;ulat:ed '.hre (st1ch :is type-DP), 

?'.'C ::~suL:ic.'"d '.Vi.res t::>uch .!S 3\: ;incl fl\'), Lac
'"'~rt:!d Cotcnn •H Coe.ton :lraided. ?\'C L:-isulated 
-.. ;L;-.,5 (sL:1·!1 .\>' 3'.; J::' :\H), J..,:::e:hy~.~ne (PE) 
~~·-111~ LCt~d ~·:ires < ...;uc>. ~lS :.y~t.: ·~:= 1;i.J 

:-··.-:·rl ;'l~~ .... i"1 7i 1 ' 1~1~! -Ii<: Tyrh: :-:l..,l1·';), 

•·:·' ~., ~ !..J"l / "F;::) rc1o;u ! ., :~d :.'f !"<'><; ( s•:-:"l l:; 
,,,_.,, : :-.:s-:•1i'Vi .~nrl ~:;:;-1r~:. r.1hleo;l ~·'·"1~ 

:"n'·:i..!-:2d •...;:~:i 3n -~;:"·OrJv":"O: fin~..:;11 !1f :;ray 
, ln,,;"~-nin~ hakerl e'1c1'.'1el (se•l T11ble A f 1r 

,:<\r..,.: ~t:i 1)ns -:t~.j type o: ;Jr·i::ction). 

3.52 All .. :~r~~, ,~·r_cther :Jr.-!ed nr l:Josa, 
-~:~,'=i:l :t: ;i:rJt::c::~---: r ... ~ere the:-2 is ;i 

: ;ossi.~i ~~::: )= :h'"~'i ·~~)r.:.'."1~ ~:-: cor~~act ~,.yt:h 

i-i:-:a-:i o:·J~~s .·:1 :ah~~ ~:ac:<.t.:ts. ·..:irtn~ sup-
; ..,..,r:;;;, OC' ;Jt~wr pare.; ,,f the o:qui;if'1e;'lt fr,r.e
i ·~·ork, r~szarrll~<;s nf the t::pe nf wire i:;suLi-
! ti on. 

; 1 "" l I . ,_ Alt ;.rirC's, reP,arrlless of the type of 
in:irnl.:ttion, ~hall lie protect:.·ci at I.o

C;'ltlnns wtv.ra there ls a j)Ossibtltcy of thtim 
hi.! ln,.; <tbradcd by '!'lovable parts of the equip-

I m~nt:. 

Ii 1.;::2 !n hending wire or cable forms around 
ed~e~ nf cable hracket:s, wtrtng sup-

11 ~nC't:s, or other part of the equtpment: ~rame-
work, the wiring shall, where pract:ic,1bte, be 

'J r.:::;~;.:d .:tw.1v from ed11;t:!s or corners that 111L~hL 

lc.1use dama~~ tn the ;.,tre lns•1lation. WheC'e 
thls ts not: rractlcahle, rrot:ect:lon shall he 
prov tded. tn no c.1se sha 11 w1. r1.ng he ci re "·"•!d 
taut ac C'Ol'l14 t>rl~s or cnrners of metalwork, ,1 r 
pC'Ott.'cttve strt?S, nr other iint:erl:\ ls used to 
rrnt~ci: the 1<1lrinsi: From 1'!1!.'t::ilwork. 

1.'11 Coa:d.d <':lhl<.'S ltav!:1~ fo.1m :yp1.1 
d t<:! l 1•c: t C'1.c ( s11ch -1s thu KS-2 l t l '.! 

\Tvpe C~ble~) nr a ~~ml-sottcl type dleL~ccr!c 
(sL1c:h a:i the KS-t%A9 Tyf'le I.Ahles) are e11~Lty 
<ldol't.IP.<i (crashed or dlstort:ecl) when secured 
to other cables, cable brackets, towel bars, 
etc., with twine or nylon cable ties, and_ 

11shall be handled according t:o Paragraph J.)3 • 

J.5Jt Do noc ~ink or ~end these cables 
1 !Jeyond their nomal bending radius. 
I The hend in~ radius for c:he KS- l 9689 ca::i Le is It" a:1d for ~he KS-21112 Cable it: is l/Z". 
I 

l].56 PVC Insulat:erl Wires havin~ an 0uter 
.;overing of lacquered cotton 

(PVC-CL), such as c::-pe ~Wor ~rradtat:ed, P\'C 

[

!PVC) Insulated Wires, such as type OP, 
hich aC'e gener:1lly designated as SWt, 02, 
3, J4, or !)'i on applicable •.iiring drawings 
o not rt!qui.re i'rot:ection e-ccept: as .;pecift;!d 
:l Pa r a~ rap h s 1 • 5 2 , 3 • 5 Z t , l • ; 2 '.! and 3 • 5 7 • 

( 

'-
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3.SS Rubber or neoprene Insulated Wire 
(such as KS-15141, KS-15143 or 

KS-Z0195) and similar types of flexible wire 
shall be protl!cted against contact with both 
the metalwork, twine, clamps, or clips used 
to secure such Ioli ring to cable brackets, 
towel bars, wiring supports, or other parts 
of the framework, whether or not a protec
tive finish is provided. (Do not use nylon 
ties.) 

3.56 PVC Insulated Conductors of KS-13385 
Wire do not require protection when 

sewn or banded together. However, where such 
wire is to be secured to cable brackets or 
other framework parts, it shall be protected 
from contact with the metalwork and twine 
with sheet fiber. 

3.57 Where forms pass through thin metal 
openings, the breaking of the hole 

edges or notches is not adequate and 
protection is required. If fiber escutcheons 
are not provided, either the form or the 
metalwork, whichever is practicable, must be 
protected. 

CAUTION: PLASTIC TAPE SHALL NOT 
BE APPLIED TO METALWORK 

HAVING NITROCELLULOSE LACQUERED 
FINISHES, SUCH AS THE 472 FINISH. 
THE FINISH WILL SOFTEN FROM THE 
ADHESIVE. 

3.58 At units having fiber escutcheons, 
modify the escutcheon as required. 

!f the combined size and shape of the origi
nal and superimposed local cable interferes 
with the reinstallation, remove the twine 
from the superimposed local cable in the area 
where it passes through the metal and spread 
the wires uniformly around. the existing form. 
Apply protection as required. 

3.59 Care shall be taken not to cover 
up the fusible fire detection loop 

wire with protective materials. 

3.6 Keyshelf Protection 

3.61 Keyshelf cables in switchboards and 
desks, having keyshelf aprons with 

cable boots over the cable hole, shall be 
protected by sheet fiber extending from a 
point approximately l" back of the clamps 
which fasten the cable to the framework, to a 
point not less than 4" beyond the first bend 
inside the apron. 

5 

J 
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3.62 When k.eyshelf aprons have fiber l 
escutcheons, the cables shall be I 

protected by fiber extending from a point not 
less than a 1/2" 'beyond the rear edge of the 
cord shelf, to a point not less than 4" 
beyond the first: bend inside the apron for 
cables entering from the bot: tom, and to a 
point not less than l" beyond the first hend 
inside the apron where the cables enter at 
the top. 

3.63 At test boards, such as the 178 and 
18B Toll Test boards that have key

shelf panels with fiber escutcheons, the 
keyshelf cable shall be protected by fiber 
extending not less than l" on each side of 
the cable opening in the panel. 

3.64 Where straps or clamps are used to 
secure keyshelf local cables, the 

P-160064 or P-44C680 Fiber shall be placed 
under the strap or clamp to protect the fom 
from damage. If nylon cable ties are used to 
secure the fom, two layers of tape shall be 
placed under the nylon tie to protect the 
foi:m from damage. 

3.65 Keyshelf cables in switchboards and 
desks not equipped with aprons shall 

be protected by fiber where they are likely 
to be damaged by cord weights or other moving 
parts. The fiber shall be covered with a 
single layer of tape (PVC or Friction) 
applied evenly with a half lap. 

J.66 Added wiring which consists entirely 
of wire types not normally requiring 

protection from contact with metalwork, such 
as types AM and BH, additional protection is 
not required when it is placed on the 
existing fom so as not to be subjected to 
damage by raising or lowering the keyshelf, 
except in the area where the wiring passes 
through the keyshelf apron. 

3.7 Protection Methods 

3.71 General - The materials generally 
used for protecting wiring include: 

Gray Friction Tape (RM-591127), Gray PVC Tape 
(R-3428 and R-3359) Gray Sheet Fiber 
(RM-583101), Non-Rigid Tubing (RM-552458, 
RM-55417, RM-552448, RM-587082, RM-552452), 
Fiber Glass - PVC Coated KS-7851L-3 Sleeving 
and P-44F895 Clear PVC Sleeving (see Table 
A). Except as otherwise specified, cable 
protection material shall extend at least 
1/2" inch beyond each end of the wiring 
protection area. 
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CO~D~T~o~s 

A 
Form or ;Hr" ~it..!c u n,_.\~ To 
Bracki::t~, F:t c •• \~t th An 
App rovt!d (~HJ) Fini~h 

B 
Form 1.H' Wirt• s~curi.•d To 
Brack~tt», r:cc •• illot Havin1~ 
An Aprirovcd ( 4~. J) F1.nish 

c 
PoHlhh• C:ont•lCC Wlth A 
Shnrp or ,f;tr.:~ed F.d~e 

D 
Po11H lb l!! l'lam11~e From 
Mov1. n~ Parts, Ahrns lnn 
Or Chll:°lnr. 

E 
Poaslbl" Damag1• To 
ICayshctf Form 

F 
Pos>1tblt..! Oama.~e F'rom 
Oil Driprii.ng 

G 
Possi.hlt! Oar.iage 
From Heat n~v le~ 

NOTES: 

TYl'!~ OF' tJtRP. "."'{ p~ ()f' 
C;.ISUl.ATtrJ~ !:''lOTf"'.Cr !O~ 

r\ll f"'.'lCCt!!'t :-ion~ 

The Fot lowinn 
PE, Ruh ht! r F'rfccton Titre 
or ~eel i1 rene F'lher 

Any Friccton Taoe 
Fibu r 
Tub in~ 

Any Friction Tap!! 
PVC Taoe 
F1.ber 
Tuhina 
PVl; Strtp 

Any Ft her 
TuhinJl 

Any Fiber 
Friction Tan. 
PVC Tape 

Any PVC Tape 
Tubing 

Any Fiber 

TABLE A - FORM PROTECTION 
(PARS. 3.51 and 3.71) 

:-i<rr~:s 

I 

? 4. j. r,, 7 -. 
1, ;, 11, 11 

.. 4. ; . Ii, 7 -· 1, 5' l l, 11 
5, R, 14 

., 4, 5, 6, 7 -· 
t ' 2, 5,7,8,9, 10 
l t 1, l l • 13 
l, '5, EJ. 14 
l • 12 

l ' 5, l l ' 13 
l, 5, 14 

L 17, 19, 20 

l ' 4. 6. 7. 18 
l, g. 10. 18 

2. 9, Hl. 15 
16 

8, 11 

1. All wir~s whether fanned or loose, shall hP. prott!Ctt!<l where the're is a possibility of them 
comin~ in contact with sharp edges of cable hrackt!ts, wtring supports, or other parts of 
t !~·~ cqu i. rmen t framework. 

2. ?lasti.c a<lhe~lve backed tape shall not be used to protect PVC, rubber, 11r neoprene 
insulated w1.re suhjected to pressure from twine, nylon cable ties or metalwork. 

1. :·:lrnrr~ l'\th!)cr ,.,r ne•lpr~·nt;! inimlated wires, or otht!r t:11it;!S of flexihte wire i;; secured to 
!irackt!t1', towel har~, support11, .~cc., they shall he protectt!d with a strip of fiber placed 
:ir11un<l ::!1c cahleR and C"!ntt!red undur the twine band or stitch. 

4, Wind friction Carie tlghtly and evenly 111.th at least a half-lap and the last two turns 
:Jl"f' ll.<!d at right an1i L~s to hold the end ~ec:u rt!, 

5. r-:xt~··•·' th•! protuctinri ·'l r1iriimum of 1/:!" ho:yond ellch 11ide of the .Point requi.ring proter:tion. 

Ii. Aririly ;1 r~o:it .,r si11:lta;.: 11111!!:' the friction Cnf't!, thin with '!Olvent 1\8 requireJ. 

' ,. 

\, 
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, . Fricti.o.-i tare ..;h1LL be used in rtace of rlasti.c tape ·..ih.,r" pressure i.s L!X<!!rted a~ainst the 
~·or;,. ..\\.:·Hist i:it ;ir,~ssurl:..! .-1:;:rll~rf -.i~_\L:ist the pl-:istic t::;,~e ·..-·iLl ~red.t~ -4.n und~slr."lbli: 

"Cold Flow" condition. 

8. Plastic tape or PVC tubi.n)?; shall not he usecl for protection in areas where l soldering irnn 
or other heat prociucing de•1i.ces might come in contact with the tape. 

9. Plastic t.:tpe shall not be applied to metalwork having nitrocellulose lacqut.!r finish • 

10. Wind plastic tape tightly and evenly with at least a 3/16" lap and the last tl.o/O t11rns 
applit!d at right angles, without tension, tn hold the end secure. 

l l. Whera the use of tape or PVC Tubing is impracticable, use 1/64" sheet fiber cut to flt the 
condition. The fibl:!r may be sccurt!tl to the framework, or where conditions permit, shaped 
into a sleeve and banded with twine or nylon cable ties to the fonn. Stitches shall be 
spa.ced a maximum of 4" apart. 

12. The R-4458 PVC Insulate~ Strips can be applied (friction fit) to the flange edge nf the 
unequal duct type bay or other similar applications thereby eliminating the form taping 
ope rat ions. 

13. Cut l/64" sheet fiber to fit the surface of the bracket or support to which the form may be 
in contact. Whera possible, use the P-6R616 Fiber Detail for this purpose. Tle the flber 
to the bracket or support with twine or nylon ties to hold the protection ln position. 

14. t./he ra a straight po rt ion of a fo t111 re qui res protect ion, a proper length of PVC Tubing may 
be split lengthwise and wrapped around the form (1/2" minimum lateral overlap) and secured 
in place with nylon cable ties or two ~trands of twine spaced at 4" maximum intervals. 

IS. Overlap the edges of the tape and locate them on the side of the form opposite the source 
of the oil dripping. 

16. PVC Tubing may be substituted for tape when used to protect against oi.l drippings or when 
wiring or long lengths of local cables require protection from metalwork with unapproved 
finish. 

17. Cut 1/64" sheet fiber to eictend from a point l" back of the rear support clamp (or cord 
shelf) to a point at least 4" beyond the first bend inside the apron. Whera aprons are not 
provided, extend the fiber along the straight portion of the form to a point near where the 
fom is secured to tht! bracket. ~Ice up a detail for the bend inside the apron as shown in 
Figure 2. Cut sheet fiber as required to wrap around the straight portion of the form in 
the shape of a sleeve, place the fiber details around the form with the edges an<l the ends 
overlapping 1/2" and temporarily hold the details in place with bands of tape or twine. 

18. Start the taping at a point l" back of the end of the fi.ber outside the apron. Cont i.nue 
taping over the fiber dee:ails and extend it to a point 1/2" beyond the bracket inside the 
keyshelf. Tape the form at all other locations where it ls attached to, or may come in 
contact with metalwork. 

l 9. When cable boots are not provided and fiber escutcheons are t'O be used on the keyshelf 
apron, fit the escutcheon around the form so as to leave sufficient clearance between one 
side of the escutcheon and the form to avoid undue strain on the form when the keyshelf ls 
rJpened. In f,eneral, do not allow clearances greater than 3/8" when the keyshelf is closed. 
Provide a cl<~arance of 1/8" between the top of the form and the escutcheon. 

20. Drill and file the escutcheon as required so they fit close but not too tight around the 
form. Remov·~ all sharp cornl:!rs anrl edges. 
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~ 
7' Taping - Gr;i.y F'riction T.lpt! 

. - (ll.:1-591 l27) r1r r.ray Pl'1stic Adhesive 
rape ( R-J4.:~, R-31'J'l) should ht! uS•!li to pro
tl:!Ct cable ff')l:""l'-1 1 t:!l<Ct:!'.lt wheC'I:! there ls a 
t.•nc!c''1C".Y tr> cha:.-!, or:\ possiblLlty r;E dama~t! 

from '"ovin>; parts. !he plastic tape LH llAtis-
~.u:tory prnt.,!Ction agalnst oit dripplngs, how-
1.!ver, lt shnutd not he used in locations 
whl!M a hot !:lolderin~ iron or other heat pro
duclnr, dt:!vlces mi~ht COllll! in contACt wt.th the 
tnpe. PlnHtlc tllpe should not: h11 ua..:d where 
it: ml1~ht be subjected t:o constant preuure, 
i-1uch a>1 on wirlng securt!tl t:o framework, 

'3. 72 l Friction Tape should he applietf t:o 
•l cable form hy winding Lt tightly 

:tncl •!venly around the foan ur wires with an 
overlap of at least halF the width of t:he 
t:ape. Tht.! last two turns !thatl be applied at 
ri~ht nngles t:o t:he fom so the end wilt 
11dhe re to the taped po rt ion of t:he fo an. 
After taping, apply one coat of R-3455 
She 1 l:ic to the form. If the shellac is too 
thick and heavy, thin as necessary with 
R-4343 Shellac Solvent. 

3. 722 PVC Tape (R-3359 or R-3428) should 
be kept as clean as possible during 

application to assure a good adht!sion and 
rr~vent unraveling (flaggin~). nue to the 
tt:!ndenc y of the PVC Tape to recede, the last 
two turns shall be applied at a right angle 
tO"°the form and shall be applied without 
t\~nsion. Do Not apply shellac to the PVC 
Tape. 

3. 723 PVC Tape shall be applied to a cable 
fom tn the same manner as described 

in Paragraph 3. 721. 

3.73 Tubing - Semi-rigid PVC Tubing may 
be used for protection of small 

cahle forms or loose wiring leads where 
taping is impracticable because of the long 
length of wiring requiring protection. PVC 
Tubing should not be used in locations where 
soldering irons or other heat producing 
devices might colTM! in contact with the 
tubing. 

3.731 Semi-rigid PVC Tubing may also be 
used to protect long lengths of 

local cabl~s which are fastened to metal 
framework with an unapproved finish or where 
th~re is rlanger of contacting sharp ~dges. 
!he appropriate diameter tubing may be slit 
lengthwis·~ and applierl around the form and 

j secured in place. A l'!linimum t/2" lateral 
~verlap of the tubirig is required. 

3. 74 Grav Sheet Fiber - 1/64" (RM-SR3 l1Jl) 
may be suhstituted for tape or tub

ing where c.1ble forms or wirin~ requlri:!s pro
tection. However, sheet Fiber shall not be 
11sed for protection agai:i.st oil drippings. 

3. 741 t.lhen cablt! forms are to be secured 
to brackets, towel bars, 11tc., not 

having an approved protective finish, or 
where c<\ble forn11 require proc:ection from the 
twine or nylon cable ct.es used to secure the 
forms tu the brackets, etc., 11heet l'iber 
11trips should h4I cut and wrapped around the 
for:TI\ prior to the securing operation. . :·,y·· 

3.75 PVC Protection Strip - R-4458 PVC 
Strips should be applled to the 

edges of framework, such as those found on · ·· 
unequal duct type bays, where the danger of 
sharp edges could damage the cable forms. 
'n\ese PVC Strips are friction fit onto the 
framework and are furnished in 42" lengths, 
however, they can be cut to fit individual 
conditions requiring protection. Because 
these 11trips are "fr1.ctton fit" type, lengths 
under 5" are not recommended unless they are 
secured in place (see Figure 8). 

3. 76 Fiber Escutcheons are used to protect 
stationary cable forms passing 

through metalwork (such as cable forms on 
toll repeater panels and sender casings) and 
shall be cut out and fitted closely around 
the fotT!ls to ensure proper separation between 
the form and the metalwork. Where the cable 
fom passes through the escutcheon, the form 
shall be taped to prevent scuffing by the 
sharp edges of the fiber. 

3.77 Sleeving - The KS-7851 L3, PVC 
Coated-Fiber glass Sleeving, should 

be used as a means of protection where there 
is a possib1.lity of damage from heat 
producing devices. However, this sleeving is 
only furnished in veey small diameters to 
accot111!1odate a few leads in a loost! wire form 
or individual component axial, leads. 

J.77t Clear PVC Sleeves are heing furnished 
by some manufacturing locations to 

protect the bare unconnt!cted wire l:!nds of 
local cable form~. niese P-44F895 Sleeves 
are BTL approvt!d under the ASTM-0922 Specifi
C'1tion and therefore can ht! used in a si!'llilar 
~anner as the KS-7851 L3. Sleeves. 

'--

) 
\.. 
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).8 Suppo~ing Methods l 
).81 General - Cable supports, cable 

brackets, towel ha rs, wooden cleats, 
'''other supporting details, .:iS illustrated 
in F'ir:ures 9, to and 11, shall be used l:!l<cept 
wh.,. r<.! th<:! Lr usl! is imp rat: t Lc>\h le. 

1.811 Wht!rl:! lt is impracticable to secure 

9 225 

).~t4 Whert;? l"!aris at 1mequipped posi.:iorio; 
(other than ;it the tip of the Eo r.i) 

require additional suprort to hold the :,')r;;: 

in proper position, pl;ice :1 split P\'<': T1Jh ... 
ewer the f,.,m ·Hid sccur» t<> support n .. t,.,i. l 
P-42T307. 

).82 Specific Applications - Support 
parti;illy equipped fuse and lamo 

panel forms that ;ire not ~el fsupporting, - pt:! r 

' i 

I 
I 
' 

the cah le forms to supports, 
brackets, etc., or to the metal framework, 
they shall be securely tied to adjacent forms 
or cables which are fastened to the supports, 
hrackets, etc., with approved twine or nylon 
cable ties. 

Figure 12. One support placed midway bl:!twel:!n I 
the butt and tip of the form will generally j 
be sufficient. An additional support shall J 
be provided wht:!re the tip of the form is not 
equipped. 

1.812 WherP. cable forms are to be fastened 3.82l Where is is necessary to support 
to "L" and "U" Type Cable Brackets, 

or si.mila.r type brackets, the forms shall be 
secured with nylon cable ties or approved 
sewing twine. 

a form serving a single row fuse 
panel of 60 fuse capacity or a lamp panel 
fom at the center of the form, using a 
P-423307 Support, place ~ split PVC Tube over 
the form at the center of the form and tie to 
the P-423307 Support. '.3.813 Cable fonus shal 1 be supportt:!d at 

approximately 20" intervals. 
3.822 Use brackets, as shown in Figure 13 

to support cable forms for relays, 
resistances and similar apparatus on strip 
type mounting plates, where the distance be
tWet:!n equipped apparatus positions or between 
the equipped apparatus and the butt of the 
form exceeds 15". 

SUPPLEMENTARY 
LOCAL CABLE 

NOTE: PLACED TO RIGHT SIDE (VERTICAL FORM) 
OR BOTTOM SIDE (HORIZONTAL FORM) 

SUPPLEMENTARY 
LOCAL CABLE 

NOTE: PLACED ON FRONT SIDE OF EITHER 
HORIZONTAL OR VERTICAL FORMS 

F!G. OPTIONAL PLACE~ENT OF SHOP FOR~IF.D SUPPLE~tE~HRY 

LOCAL CABLF.S (PARS. 1.~l. 1.~~) 

RP-0073 
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'1 .• 

A MAIN LEG BANDED AT 8" INTERVALS AND 
AT BRANCH ARMS. 

B PLACE BAND AT START OF BRANCH ARM. 

C PLACE BAND AT TAIL END OF BRANCH 
ARM. 

D WHERE MAIN FORM IS CONNECTED ON 
l-3/4" OR LESS INTERVALS - PLACE 
BANDS AT 8" OR LESS INTERVALS. 

E WHERE FORM IS NOT CONTROLLED BY 
BRANCH ARM - PLACE BANDS AT 4" 
INTERVALS. 

n ·;. : RANIHNG SllPPl.F:!-fF.'{TAR'i SHOP t.nr.AL CARLES 
(PA~. 1.111) 

RP-0074 

) 
! 
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SQUARE l<NOT 

'"'•tl'FO•L) 

FIG. 3 SECURING FORM PARALLEL TO SUPPORT 
WITH KANSAS CITY STITCH 
(PAR. 3.412} 

PASS EACH ENO 
COMPl..£TElY AROUND 
1 N OPPOSITE DIREC- ____ __, 
TIONS ANO ENO 
WITH .A SQUARE KNOT 

FIG. 4 SECURING FORM PERPENDICULAR TO 
SUPPORT WITH CHICAGO STITCH 
(PAR. 3.412) 

STARTING STITCH Fii?.37 3:'!71.::: 

F''.LL ALL.._--..~ 
STITCHES 
TIGHT 

TIE 'NI:;; 
DOU8.Ll: 
KNOT A::::J 

SECOND STITCH 

STARTING 
STITCH 

ENOO OF TWINE WRAFPSD 
ONCE AND IN OPPOSITE 
DIRECTIONS AROUND TWINE 
AT REAR OF CABLE AND 
TIED WITH DOUBLE K..°"ar 

S7ARTING 
STITCH 

TIGHT 

COMPL...-r:"!'ED 
STITCH 

FIG. 5 SECURING BAY CABLE 
(PAR. 3.412) 
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9 - 2:!'i 

~~~~~ R-4065 ADJUSTABLE 
NYLON CU.HP 

RP-0084 RM-1 

FtC. 6 SECURING SEWED FORMS ON WOODWORK 
(PAR. 3.422) 

VllWA-. 
llTIMll.' l.OCAI. CAii.i llCUQD TO 

lllACKIT " MITA&. ITll6' 1'•117111 

,,,.,, 
•·•IOOl4 o• 
111·44CllO 

• ..L. ___ ..i. 

c: ::::,, 

FIG. 7 FASTENING KEYSHELF LOCAL CABLES TO BRACKETS 
(PAR. 3.423) 

' ' 

(: 

.•. 
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) 

l 3 

CABLE FORM 

EDGE or DUCT TYPE BAY 

R-4458 INSULATED PROTECTION STRIP 

MIN. or TWO BAMDS OR NYLON TIES 

(11'•0661-E) 

FIG. 8 R-4458 INSULATED PROTECTION STRIP 
(PA~. l.75) 

225 
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~ C..ULE BRACKET ON !AR 

~ C..ULE FORM 

I -~ 

CABLE FORM •• 
FAS?!NING C..ULE FORM TO BAR ON CABLE 
BRACXET PARALLEL TO CABLE 

BAR 

CAIL! FORM ~· BAil, 

t,::jilt.:.::Jl==°ECABLI CLEAT ~ 
F.UTEMDIG CABLE PORH TO BAR OR 
CAIL! IRACXIT AT RIGHT ANGLES 
TO CABLE 

P-401901 
FASTINDIG CAIL! PORH TO BAR OR PARALLEL 
TO CAIL! usma CAILI CLEAT 

-------- TWtN! MAY PASS THIOIJC:I' 
SllPPORT ON llTHIR 
SIDE or MOUNTING LIC 

r------ LOCAL i.AHLE 
FORM 

METHOD or SUPPOPTINCi HAIN 
C:AKLE ARM ON DOUBLE RAY FRAMES 

KP-0214 

nr:. q ~-.,s·ri::Nt'<G CAHL!:: rnR."IS TO CABLE BRACKETS OR BARS 
( P;\R. 1.~l) 

\ 

) 

'-
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A. w 
FASTENING CABLE FORM TO CABLE 

PUIS PARALLEL TO CABLE 

<:ABLE -- FIBER 
PIN -c:~=::n TUBE 

CABLE " 
FORM 

FASTENING CABLE FORM 1'0 CABLE 
PINS AT RIGHT ANGLES 1'0 CABLE 

"'"' .. W==..,.,...~ +CABLE 
BRACKET 
P-423543 

<:ABLE FORM 

® --

FASTENING CABLE FORM TO 
ANGLE AT RIGHT ANGLES TO FASTENING CABLE FORM 

CABLE TO "1" BEAM UPRIGHTS 

CABLE FORM 

ANGLE _j 
FASTENING CABLE FORM TO 
ANGLE PARALLEL TO CABLE 

c..\BLE FORM 

''T" BAR 

FASTENING CABLE 
FORM TO ''T" BA.RS 

(RP-1525811) 

FIG. 10 FASTENING CABLE FORMS TO CABLE PINS 
ANGLES, "T" BARS AND "I" BEAMS 
(PAR. 3.81) 

I 5 

~ : Y.· . : 

COLLAR 
P-408833 - 7/8 HIGH 
P-154361 - 15/64 HIGH 
P-423524 - 3/8 HIGH 

CABLE SUPPORT P-408832 

22: 

":·ijj•?' CABLE SUPPORT P~69690 

\_l• POSITIONS OF CABLE FORM 

\/___WHERE MORE TIIAN ONE FORM 
IS TIED TO SUPPORT 

~ 
~ F.H.M. SCR. 

(RP-15260M) 

FIG. 11 FASTENING CABLE FORMS TO 
CABLE SUPPORTS 
(PAR. 3.81) 
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UNEQUIPPED FUSEPOSTS UNEQUIPPED FUSEPOSTS 

.246-32 HEX NUT 

.138-32 X 1/2 RH M SCR 
P-125949 

TUBE SUPPORT l 
P-423307 P-27384 

• 238 X35/ 64 X 
.058 WASHER ' 

1 1/64 x 3/8 x 
.031 '..IASHER 
P-125085 

MODIFIED AND 
BENT AS REQD 

PARTIALLY. l , 
EQUIPPED 
CABLE FORM 

TIE To--'"' 
SUPPORT 

.246-32 HEX NUT---
P-27384 

PARTIALLY 
EQUIPPED 
CABLE FORMl_.-.-'t"-"--

TIE TO . 
SUPPORT 

TUBE SUPPORT 
P-423307 

P-160107 
PARTIALLY 
EQUIPPED 
CABLE FO 

TIE TO 
SUPPORT 

TUBE SUPPORT 
P-423307 MODIFIED 
AND BENT AS R.EQD 

.138-32 HEXM. 
P-125952 

FUSE PANEL WITH INDIVIDUALLY 
MOUNTED FUSE POSTS 

DOUBLE R.OW FUSE PANEL LAMP PANEL FOR 11, 13 & SIMILAR 

(RP•066l•B) TYPE LAMPS 

FIG. 12 SUPPORTING CABLE FORM AT PARTIALLY EQUIPPED FUSE AND LAMP PANELS 
(PAR. 3.82) 

----------- ---::r::---------- -- - (-=t= 
- -- -------

CAILE lflAClllT AHIHU' 

Z 311 • II'· 37HU 
z'1z-ll'·ttsn 
:s•11-,·•ll'Jll 

I 

Tl( TO CAIL.I 
lflACKlT 

1----CAILI IUCKlT UHllllLT 

n .. Q 
Wo .. o o 
tJ---'-·-~ 

Q 

CAIL& llU1ClllT AllllllLT 

ll'OllTIOMI 0' CAIL.I IUCHTI 

FIG. 13 SUPPORTING CABLE FORMS AT UNEQUIPPED APPARATUS POSITION 
(PAR. 3.822) 

(RP-066l•C) 

r7 
\ 

• 
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4. VERIFICATION 

VERIPICATION ITEMS AND BRIEF STATEME~ 
OF REQUIREMENTS 

4.01 

14.02 

Local cab le forms supe rimpos<?d by sewing or banding with twine 
oz:- cable ties. 

Forms passing through metalwork, casing, etc. - spread leads 
az:-ound fonn to pre•1ent insulation damage. 

14.03 When superimposing cable forms they shall not: 

A. Cover up various types of "C'' wt.ring. 
8. Cover up wiring for unused circuits, features or options. 
c. Cover up fire detection wire or loop retum wires. 
o. Come within 2" of open service current. 
F.. Interfere with repair, adjusting, cleaning or replacement 

of apparatus. 
F. Interfere with movable or removable equipment. 

~.04 Reskin shop formed cable leads when skinner leads are 
too long for proper dressing. 

~.OS Use (2) strands of twine when superimposing and combined 
diameter of forms is greater than 3". 

14.06 When superimposing - space stitches approximately 4" apart. 

14.07 Additional stitches required at branch atm and skinners. 

4.08 At closely adjacent parallel unsupported forms - band them 
together for appearance. 

4.09 When superimposing KS-21112, KS-19689 to other coaxial cables, 
LC forms, or switchboard cable forms they shall: 

A. Not make physical contact with twine or cable ties. 
8. Be embedded inside of other cables in foI111 or protect 

with tape or fiber. 
c. Where impracticable to embed, band with 1-1/2 laps of tape. 
o. Be completely taped with PVC tape, when the fotm is principally 

made up of rubber, neoprene, or KS-21112 or KS-19689 Coaxial Cables. 

14.10 Secure fo1'!118 or tubes over 3/8" in diameter with (2) strands of 
twine to brackets, towel bars, etc. 

14. ll Do not secure foms 1/2" or less in diameter to brackets, etc. 

14.12 Rubber, neoprene, or KS-21112 and KS-19689 Coaxial Cables require 
protection when securing to brackets, etc. 

Vertical form secured to vertical bracket should utilize 
tape to prevent slipping. 

~.14 Forms run on woodwork should be secured with R-4065 
Clamps spaced at 20" intervals. 

225 

Re fe z:-ence 
Par. Fig. 
No. ~o. 

3. 13 
3.31 

3. 14 

3.lSA 
3.158 
3.lSC 
3.150 
3.15E 

3.lSF 

3.22 

3.311 

3. 312 

3.313 

3.32 

3.33A 
3.338 

3.33C 
3.330 

.. 
3 .411 

3.413 

3.414 

3.421 

3.4221 
3.4222 

1 

2 

0 
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:.. \'!-:R[F[C\TrO~ (Cont'd) 

\'l~IUFJ1:\i'[Cl-; [T":·1s _\';i) Rl{f1·:F snn:~IE~ 
1 tf 1{;'.:,11· i :{:.-'11--:~:·r·..; 

~.l'i :·-;.· 'l:,,.r ;-irott!ctLon wi.th R-4065 CL1mp. 

r •• 11> r<Jr." 11nd·~r 1/4" diamet1!r .;huulci he hultt up with Hher 
.;trip" ••r tare to fit securely. 

4.17 Typ .. s af wirt!, condition, and prot1:1ction ~r Table A. 

4.1~; Pr11r 0 ·r:t all wtrin14 frOf!l sharp edges. 

4.!Cl Prot••ct iill wirin~ from ahrasion. 

4.:!a 'l.1 '"irin:; to he dress~! t1111t across edge11 or corners of 
r:i1.•r.1lwork, protective !!trips, rite. 

4.~r F'rlaM type dielectric coaxial cables require protection. 

4.:!'.! ri.1 not htrnd cahles b<!yond normal bending radlus. 

t..2'.l :;;n, TJ:?, D3, D4 or DS does not require protection except as 
spt!clf!.ed in Par'lgraphs 3.52, 3.521, 3.522 and 3.57. 

4.24 R1Jhh•!C', neoprl•ne ;mrl similar flexible Wire 11hall be protected from 
•111•t:1lwork, twine, cla:np11 "r clipa when secured to brackets, etc. 
(11•• rwt•lll Cilhl·~ tiiHI). 

1 ... 2; KS-! l'lii5 Wlr~ ruqulres protdction when sllcurerl to brackets or 
••L lh· r f raml.!WO rk parts. 

:. .:?fi 1:,, l"Tlls pauing thrtJugh thin met11l opening - protect. 

4.Z7 l'rntt!ction '!'later1.al not to cover up fire detection wire. 

4. 2H ,\t keys ht! 1f aprons wt th fiber escutcheons cables shall be 
rrntl!cted with Ether. 

!+.29 K.~y~h111lf cables in switchboards 11nd desks shall be protected 
!'>y shel!t E1ber. 

4.j(J \llwr•• straps orclampa ·1N uaud to secure local cables, 
11litce fLb•U:' under 11trap or clamp. If nylon ctu are 
11s."t• prot11ct wtc:h two la.yerit of tal"I• 

4.11 oC't>t•!Ct ·~HyshetF ca!'>l~,. Fr°"' cord weights and other 
-inv i•tg ~ rt:i • 

4. n 1Jr1 '1<)t llSI! PVC.: Tar·~ t•l rrott!Ct itgainst movin~ pilrtit 
wh·~r~ chafing is po'lsibll!, r1r wheru subjected to 
prr•-;sur~-;, <Jr ht!at producing diavices. 

4.11 r.a~t two t11rns of friction tape applied at right 
.1n;zt1!S - apply ont! cnat of shellac. 

4.14 PVC Tarx: appl ted with an over-lap and last tWIJ turns 
appli1•ci without >tny tt!nsi•m. in not shellac PVC Tape. 

RI? fe rence 
l'ar. F'!.g. 
~o. ~. 

1. 42 3 ! 

1. 4212 7 

1. 51 (i 
"~.· 

'3.52 

1. 52 l 

1.522 

1.53 

3. 531 

3. 54 

3.55 

3. 56 

3.57 

3.59 

3.62 

3. 63 ,, 
\.~ 

1.64 
o. 

• 

'3.65 

1. 72 i 
'•, 

3.721 
\ 
! 

'Iii... 

3. 722 
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•· V~RIFtCATION (<:ont'd) 

\'f-'.!HFtl:.\TL'l'-: [ic::rs \Nf) BRI!-:F snn:~tE.'IT 

nF l{~)~L'!RE'lr:'.tS 

;. • 15 

4. 36 

4.37 

4.)8 

4.39 

4.40 

4.4l 

4.4:? 

4.43 

4.44 

4.45 

4.46 

4.47 

no not Pl!<: Tubing where he'1t prociucing devices could 
com<! Ln contact. 

P\'C Tubing slip lengthwise has a minimum 1/2" lateral 
ove r-laiJ. 

Do not use sht.'t!C Fiber tJ protect :\r,ainst oil dripping. 

Use sheet fibl'!r strips to protect form from uninsulated 
met.1lwork and twine <)r nylon ties used for securing. 

When using R-4458 PVC Strips for protection, secure 
Lengths under 5" long • 

Fiber escutcheons should he cut And fit around form to 
provide proper separation of form and metalwork. 

Use cable supports, hra..:kets, etc., where practicable. 

Where (Paragraph 3.81) is impracticable, secure to adjacent 
forms or cables that are SP-cured. 

Wht>re forms are to be fasteneed to "L, IJ", and similar 
brackets, use twine or nylon ties. 

Support ..:able forms at .1pproximately 20" intervals. 

Where leads are not connected at unequipped positions 
(other than tip of form) and rigidity ts required, a PVC 
should be secured to the detail. 

Partially equipped fuse and lamp panel foms supported 
midway between butt and tip. Additional support required 
at t~p when unequipped. 

Use brack'2ts to support forms serving relays, resistances, 
and ,;irnilar strip mounted apparatus where distance between 
appar;:itus po>Jitions or butt of form exceeds 15". 

·'· No arrows due to extensive changes. 

Indicates requirement. 

Reference 
f'ar. Fig. 
~o. N'o. 

3.73 

1.731 

1.74 

3.,741 

3.75 

1. 76 

).81 9,10,11 

3.81 l 

3.~12 

3.813 

3.814 

3.82 

3.822 13 

Eng lnee ring Planning Manager 
(Installation) 
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SECURING CABLE A.~D WIRE 

BASIC INFORMATION 

CONTENTS 

1. 
1.1 
1.2 

2. 
2.ll 
2.12 

3. 

3.1 
3.2 

4. 
4.1 

1. 

4.2 
4.3 

GENERAL 
Scope of Section 
General Information Pertaining to Ar
rangement of Tools, Precautions, Veri
fications, Specs and Drawings and 
Figures 
INSTALLING EQUIPMENT 
Tools 
Supplies 
PRELIMINARY P~ING FOR TitE SECURING 
OF CABLES 
General 
Cable Clips 
SECURING CABLE AND WIRE 
Bar-Type and Modified Ladder 
Type Cable Rack 
Ladder-Type Cable Rack 
Ladder-Type Cable Rack with 
SnatJ:-On Brackets 

GENERAL 

1.1 ScoEe of Section 

1.11 This section covers the basic informa-
tion concerning the securing of cable 

.:and wire to· all types of cable racks. 
-·-For· detailed ·information,--aee other 

sections of this handbook. 

1.2 . General Information Pertaining to 
- Arrangement of Tools, Precautions, 

Verification, Specs and Drawings and 
Figures 

l.21.._ .. Refer to Section l of t~is handbook 
for information pertaining to these 

_ ... items ..... 

2. 

2.1 

; 

INS'!ALLING EQUIPMENl' 
. I : 
The tools and supplie&.generally-used 
for operations covered in the 300 
Series are as follows: 

5. 
5.1 
5.2 
5.3 

6. 
6.1 

6.ll 
6.12 
6.13 
6.2 

6.21 

2.ll 

R-2195 
R-2542 
R-3208 
R-2118. 
R-6443 
R-3209 
B.-2712 

NOTE l: 

NOTE 2: 

2.12 

CABLE ARRANGEMENTS 
On Cable Racks 
At Turns From Cable Racks 
Radii of Cable Bends 
VERIFICATIONS 
Arrangement of Switchboard Cable and 
Wire on ,Racks 
Regular Runs 
Miscellaneous Runs 
Bending Radii 
Securing of Switchboard Cable and 
Wire on Cable Racks 
Bar Type Cable Rack 

Tools 
••• _1 

Pliers, Side Cutting 811 -(See Note 1) 
Remover, Clip, Cable 
Screwdriver, Cabinet, 3'! (See Note 2) 
Strap, Trunk 
Cutter, Diagonal 
Needle, Insulated, Cable.Sewing 
Strap, Web. 

For cutting excess· from. clips when 
disposing of projecting ends. 

For mounting anchor clips. 

Supplies 

R-2916 
R-3359 
R-3428 
BM-583101 
P-409474 

l'wine 
·Tape, Gray Plastic Adhesive, 1/2" 
Tape, Gray Plastic Adhesive, 3/4" 
Fiber Sheet, Gray, 1/64" 
Protection Detail, Fiber Gray 

KS-5370 
(See Note) 

Cable Clips 

This section includes material from BSP's 800-614-152 and 800-614-158 
Copyright, 1968, by American Telephone and Telegraph Company 

Printed in U.S.A. 

NOTICE: NOT FOR USE OR DISCLOSURE OUTSIDE THE BELL 
SYSTEM EXCEPT UNDER WRITTEN AGREEMENT Printed in U.S .. :· 
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8 - 300 

A-1 
SA-S 
SD-S 
RA-S 
RB-S 

Purchase: 
Locally 

Purchase: 
Locally 

3. 

2 

Anchor Clips .-3.22 
Start Clips 
Start Clips 
Regular Clips 
Regular Clips 

NOTE: Gray fiber details P-409474 
are furnished on equipment. 
If necessary, these details 
may be made of 1/64" gray 
fiber, RM-591862, or requisi-
tioned from Installation Stock- 3.23 
keeping. 

Strap Iron for supporting cables, 
1/8" x l" per Figure 8 1 Section 320. 

carpenter's Aprons (See Note) 

!:!QI!: Aprons used to carry clips, 
clip remover, bolts, nuts and 
similar items. 

PRELIMINAllY PLANNING FOR THE SECURING 
OF CABLES 

3.1 General 

3.11 

.-3.2 

3.21 

3.211 

Plans for securing of cable must be 
made before cables are run so that 
anchor clips or cable retaining 
brackets may be assembled on the 
racks. 

Cable Clip (KS-5370) 

Cable Clips per KS-5370 are to be 
obtained prior to the Installation 
start date •. 

Cable Clips can be obtained from 
Installation Stockkeeping by for
warding an Installer's Requisition. 

!1le Installer will be responsible for 
ordering cable clips for existing 
office additions and new offices. 

~: !1le Installer is required to 
provide cable clips for secur
ing vertical cable runs in 
systems designed to have 
unsecured cable runs (No. 5 
Crossbar, etc.). 

!1le Installer can obtain the required 
amount of cable clips in either of 
two ways: 

(a) Kit 86 contains enough clips to secure 
120,000 feet of cable. 

(b) When the quantity of cable to be 
secured does not require ;. complete 86 
Kit or exceeds 120,000 feet, the 
Installer can compute the approzimate 
amount of cable clips needed by refer~ 
ring to Table A, B, ~. and D. 

TABLE A 
. -- • ~ -- - t 

No. of A-1 Anchor Clips 
Width Required Per Stock 
Cable c Letutth of Cable Rack 
Rack Horizontal Vertical 

5 15 24 

10 - .. ·- 27 44 
-- - . 

12. -- . . 31 -· 53 

15 34 63 

20 50 84 

25 60 101 
! 

30 70 121 
• 

. , ~ 

( 
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HB 8 3 ;;JUV 
... "i J • . - t' 

TABLE 8 TABLE 8 (Cont rd) 

RA-S, RD~S CLIP RA-S, RB-S CLIP 

NUMBER OF CLIPS FOR 
CLIPS FOR OLD NEW FEET CABLE RACK CABLE RACK 

I CLIPS FOR NUMBER OF CLIPS FOR OLD ' NEW 
FEET C.ABLE RACK cABLE RACK 

1 to 4,000 100 100 
5,000 200 200 

12,000 200 200 

52,000 800 l,000 
53,000 800 l,100 

13,000 200 300 
17,000 200 300 
18,000 300 400 

57 ,000 800 1,100 
58,000 900 1, 200 . 

22,000 300 400 
23,000 400 500 

62,000 900 1,200 
63,000 1,000 1,300 

27,000 400 500 
28,000 400 600 
29,.000 400 600 
30;0.oo 500 600 

67,000 1,000 1,300 
68,000 1,000 1,400 
69,000 1,000 1,400 
70,000 1,100 1,400 

32,000 500 600 72,000 1,100 1,400 
33,000 500 700 73,000 1,100 1,500 

74,000 1,100 1,500 
35,000 500 700 75,000 l t 200 1,500 
36,000 600 700 76,000 1,200 1,600 
37 ,000 600 700 77,000 1,200 1,600 
38.000 600 800 

82,000 1, 200 1,600 
42,000 600 800 83,000 1,300 1,700 
43,000 700 900 

87,000 1,300 1t700 
46,000 700 900 88,000 1,300 1,800 
47 ,ooo 700 1,000 

49,000 700 1,000 92,000 1,300 1,800 
50,000 800 1,000 93,000 1,500 1,900 

95,000 1,500 2,000 
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TABLE C TABLE D 

SA-S CLIP SB-S CLIP 

CLIPS FOR OLD 
CLIPS FOR 

NUMBER OF NEW 
FEET CABLE RACK CABLE RACK 

I CLIPS FOR 
NUMBER OF CLIPS FOR OLD NEW 

FEET CABLE RACK CABLE RACK 

l to 9,000 100 100 l to 14,000 LOO 100 
10,000 100 200 15,000 100 200 

16,000 100 200 19,000 100 200 
17 ,000 200 200 20,000 200 200 
18,000 200 300 

24,000 200 200 
( 

25,000 200 300 25,000 200 300 
26,000 200 400 
27,000 200 400 
28,000 300 400 34,000 200 300 

35 ,000 • 200 400 

33,000 300 400 
34,000 300 500 

39,000 200 400 
40,000 300 400 

38,000 300 500 
39,000 400 500 

44,000 300 400 
.45,000 300 500 

.. .. 
42,000 400 500 
43,000 400 600 

54,000 300· 500 
55,000 300 600 

49,000 400 600 
50,000 500 700 

57,000 300 600 
58,000 400 600 

57,000 500 700 · 64,ooo 400 600 
58,000 500• 800 65,000 400 700 

.. 

60,000 500 SoO 
61,000 600 800 

.. . . . . 
74,000 400 ... 700 __ 

. 
75;000 

. .- -· soci · 800 ( 
.. - 6S;uoo - ·· .. - ·600·-·· . ·- -· - 800 

.. 

66,000 600 ,, 900 84,000 500 800 
85,000 500 900 

72,000 600 900 
73,000 700 900 
74,000 700 1,000 

89,000 500. 900 
90,000 600 900 

81,000 700 1,000 
82,000 700 1,100 

94,000 600 900 
95,000 600 1,000 

83,000 700 1,100 
84,000 800 1,100 

88,000 800 1,100 
89,000 800 1,200 

94,000 800 1,200 
95,000 900 1,200 
96,000 900 1.300 TCI Library  www.telephonecollectors.info 
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4. 

4.1 

4.ll 

4.12 

4.2 

4.21 

4.22 

4.3 

4.31 

4.32 

4.33 

5. 

5.1 

5.11 

5.12 

SECURING CABLE A...'iD WIRE 

Bar-Trpe and Modified Ladder Type 
Cable Racks 

The cable on Bar-Typ~, modified 
ladder type (P33B202), and wide cable 
rack (841210065), is unsecured and 
shall be placed in an orderly manner 
so there will be adequate capacity 
for all cables. The cables will lie 
reasonably flat and shall not be 
pulled to one side of the rack at 
turns or bends. 

The wires run with unsecured cable J 
shall be banded with two strands of 
twine approximately every 36 inches. 

Ladder-'I'!pe Cable Rack 

Cables are secured to ladder-type 
cable racks usually by clipping. See 
Section 310 for details covering clip
ping. 

There are several conditions where 
cable is secured to ladder-tY,Pe cable 
rack by sewiiig. See Section 320 in 
this handbook for details covering 
sewing. 

Ladder-'I'!pe Cable Rack with Snap-On 
Cable Brackets 

'1'he high and low level transmisaUm 
leads in carrier systems shall not be 
secured except to help the cable lay 
reasonably flat on the rack or at 
tum off points. 

See Section 140 of this handbook 
covering detailed information con
cerning cable rack brackets. 

A more detailed description of the 
various cable rack types can be found 
in Handbook 30. 

CABLE ARRANGEMENTS 

On Cable Backs 

The arrangement of the cables on the 
cable racks will have been predeter
mined and the cable located in their 
proper relative position when run 
in. 

Cables in regular runs are given a J 
predetermined arrangement in the 
cross-sectional views on the job 
cabling plan drawings. 

5 

5.121 

5.13 

5.14 

5.2 

5.21 

5.22 

5.23 

5.231 

5.232 

300 
Place oval and flat cables on edge 
or flat depending on their position 
as indicated in the cross-sectional 
views on the cabling drawings. Oval 
cables. will normally be placed on 
edge i.mless they teroqnate in switch
board or desks. 

Cables in miscellaneous runs are not· 
ordinarily given a predetermined ar
Tangement on the job drawing. They 
are installed in complete layers 
across the width of the cable rack, 
except when other arrangements are 
indicated on the drawings. 

On No. 5 Crossbar break off cables 
from the cross-aisle racks through 
aoth the cross-aisle and over-frame 
cable rack l:o the frame upright. 
Where the cross-aisle racks are··.:· 
continuous as shown in Section ill, . 
Handbook 30. it is not permissible·:;; 
to run cables on the over-frame·"'• ··~:~ :. 
racks under the cross-aisle rack&·.·~~ 
they would interfere with the cabi~~i; 
M-eaking through the over-frame· : .. ·. '· ~··· 
racks. 

At Turns From Cable Racks 

'l'he turning of cables from the cable 
rack, either through or off the side, 
is determined when the cables are 
run, as covered in other sections 
of this handbook. 

Cables are turned through the cable 
racks when, under certain specific 
conditions, the racks are directly 
over the frames. Figure l illus
trates the method of arranging and 
grouping cables brought from the 
cable rack in this manner. 

Cables turned off the side of the 
c:aOle rack are to be arranged as 
follows: 

Make square turnoffs as illustrated 
in Figures 2 and 3. Square turnoffs 
as illustrated, result in a good 
appearance with minimum effort. 

Taper the cables across the cable 
rack, as shown in Figure 4, where 
cables can be arranged to break off 
the rack in a uniform manner from 
the near side of the rack. Tapering 
the cables across the cable rack at 
tum-offs results in a good 
appearance, economical use of cables 
and a minimum of blocking. 
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3 - 300 

FIG. 1 CABLES TURNED THROUGH CABLE RA.Qt 
(PAR. 5.22) 

RP-11096 

FIG. 2 CABLES TURNED OVER SIDE OF CABLE 
RACK 
(PAR. 5.231) 

6 

FIG. 3 CA.BLES TURNED FROM CABLE RACK AT 
DISTRIBUTING FRAMES 
(PAR. 5.231) 

( 

) 

\._. 

(_ 
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....... 

HB 3 

S.24 

5.3 

5.31 

5.32 

... .. :·.,,;· 
~- ! . 

FIG. 

KEEP LINE 
OF CASL£S AS 
STRAIGHT AS' 
PRACTICABLE 

4 TAPEBED TURNOFF 
(PARS. S.231, S.232) 

Cablea to be turned upward as they 
leave the cable rack are turned off 
horizontally and then up so aa not to 
interfere with running other cables. 

Radii of cable Bends 

Uniformity at all bends, turns and 
offsets is to be maintained. 

Bends are to be formed gradually by 
hand so no excessive strain is placed 
on the cable at any one point. 

7 300 

RP-12420A-L 

PIG. S TEMPLA'!E. LAYOUT 
(PAR. S.3311) 

~;.-.i' ... ··~ 

). .. · . .:.;.,A~-:;,·. ,-. .. 

-· ..... ~ . 
~ -

~12400B-L 
PIG •. 6 TEMPLATE 

(PAL S.3312) 

S.33 Cable Bending Radii Template . 

S.331 -T0o-·aharpiy bending or twisting'·• ca
ble during a forming operation will 
injure the insulation. Install cables 
so that bends are made on radii that 
are equal to or greater than the mini
mum bending ·.radii permitted. A tem
plate made· of fiber or similar materi
al, (cut to form a quadrant, a quarter 
of a circle, with its radius equal to 

... 

_,, the minimum bending radius requirements 
of the cable) may be used for laying 
out and measuring bends.· Bend the in-

TCI Library  www.telephonecollectors.info 



8 - 300 

- 5.3311 

5.3312 

- 5.3313 

- = 

side cable of a run (or the cable 
having the sharpest bend) to conform 
to, or fall outside of, the curvature 
of the template. 

8 

To make a template for 243A and emal
ler cable, cut out a circle with a 6" _. 
radius on a piece of fiber or card
board, as illustrated in Figure S. 
At the same time draw circles using 
the same center point with 4", 311 and 
l-1/2" radii. 

Cut out one-quarter of the circle u ._ 
illustrated in Figure 6. 

Now for example, if 243A cable ia to 
be bent around a 900 tum, measure 

5.3314 Where the first cable to be laid is 
on the far side of the 90° angle, add 
to the minimum bending radius of one 
cable the width of the other cable• 
which are to go on the rack. Thus if 
ten 243A cables are to be laid, each 
cable being 1.1" diameter, add 9 x 
1.1" or 9. 9" to the: 611 template. : 
Thia will give the location of the 
inside of the first cable on the far 
1ide of the turn. 

5.34 All requirements are met when the 
bending radii shown in Table E are 
eatablished. If neceHary to use 
smaller radii, reference .to Section 
100 of this handbook may).iid!C.t .. 
sa. leeway on som codea'·'of cables. 

·" :M· BEHDmG 
6" each way.from the corner junction 
point of the cable racks ana mark the 
rack u shown in Figure 7. Then 
place the template in position, aa 
shown, to form the arc which will be 
the radius of the cable at the bend. 

. TYPB or _CULi DIAM 'JW>IUS 

~MP\.ATE 
"-ACE COttNUS Of' 

TEMPI.ATE ON I" MAMS 

'ROTE • TEKPLAl'E 
SHOWS MINDIJM 
BIRJ>IBr. RAJ>IUS 

·.Olf. 243.A. CAIL& 

RP-12419-L 

.. 
··locmd.:· 

····. · .. 

·- ..• : . . :·. - \·~:-\\~ 
~":~~1: -~ .. ,;,~.1;~:':.:;.~'-

Bend''Oll' Plat 
of c&bli'.-~ 

·Bend.on Up 
of Cable·:~ 

. ..... ,•• 

nat .:_i ·:F~--~~ _:'._t.!·· 

Up to 1/2" 
Over 1/211 to 111 ." 

Over 111 
'! .. .. 

; . t :jl·· 
• • I·'~ ' 

3" 
4" 

•" 

::-Benci on ·nat 
. of cable-" 

Bend on' ldp Leas than 111 

of cable·'.: 111 to 1-1/2" · 

... !I 311 

-~~-· 6" 
~:·>!_.,;·_., .... an 

.. _·. __ -~- ~··· .1-1/2" and Oftr 

· TABLE B NOIMAL BENDING UDII FOB. 

·.'··"' . 

SWITCBBOAID CABLES 
(PAil. 5.34) 

.... t!'1· - .. :; 

•-"'· 

. • 

·j 

' 

12" 

., 

nG. 7 USING TEMPI.AD TO CONTROL 
BENDING RADIUS 
IPAI.. S.3313) 

\ 

C. 

( 
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6. VERIFICATIONS 

(P) 

(P) 

(P) 

VERIFICATION ITEMS AND BRIEF'. STATEMENT OF REQUIREMENTS 
. 

6.1 ARRANGEMENTS OF SWITCHBOARD CABLE AND WIRF.: ON RACKS 

6.11 Regular Runs 

6.111 

6.112 

6.113 

Cables arranged according to predetermined arrangement in 
cross-sectional views on job cabling drawings. 

Oval cablPs normally placed on edge unless they terminate 
in switchboards nr desks. 

Cables on cross-aisle racks run over the over-frame cable 
rack. 

6.12 Miscellaneous Runs 

6.121 Installed in complete layers across width of rack, except 
when other arrangement is indicated on cable drawings. · 

6.13 Bending Radii 

6.131 Proper bending radii \1sed and uniformity maintained at all 
bends, turns and offsets. 

6.2 Securing of Switchboard Cable and Wire on Cable Racks 

. 6.21 

6.211 

Bar TYpe ana M!?dified Ladder Type Cable Rack 

Wires run with unsecured cable are banded with two strands 
of R-2916 Twine every 36 inches. 

~ Indicat?s new or changed information 

[ Vert:ical line at side of paragraphs 
indicates requirements. 

- :~ 

~uu 

REFl::Rl~NCE 

Par.No. 

s.12 

5 .121 

'i .14 

5.13 

5.31 
5.32 
i;.34 

4.12 

fig .No • 

8 

Engineering Planning Manager 
(Installation) 

Reason for Reissue: 
Change to reflect Installer furnishing 

all cable clips. ~' 
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Western Electric Company, Incorporated 12-16-71 
Service Division . Replaces: Section 301 

· dated 10-17-63 

SECURING CABLE AND-WIRE 

MANNER QF SECURING CABLE AND WIRE 

CONTENTS 

1. GENERAL 

1.1 Scope of Section 
·1.2 General Information Pertaining To 

Arrangement of Tools, Precautions, 
Verification, Specs and Drawings 
and Figures / 

2. INSTALLING EQUIPMENT 

3. MANNER OF SECURING CABLE 

3.1 Clipping on Ladder Type Cable Racks 
3.2 Clipping on Vertical or Inverted 

Cable Racks 
3.3 Sewing on Cable Racks 
3.4 Securing Switchboard Cable in Power 

Rooms 
3. 5 Securing Cable Splices 
3.6 Securing Cable To Spiral Turns 

4. CLAMPING ON CABLE RACKS 

4.1 Clamping on Spiral Turns 

1. GENERAL 

1.1 Scope of Section 

1.11 This section contains general 
basic information, requirements 

and methods, and reference to the complete 
information, concerning the manner of se
curring switchboard cable and wire on cable 
racks by clipping or sewing. 

1.12 All cables on ladder type cable 
racks, except short multiple 

cables in switchboards and desks and·cables 
supported by fanning rings or distributing 
rings, shall be adequately secured to 
supports, either by means of cable clips or 
twine. 

1.2 General Information Pertaining To 
Arrangement of Tools, Precautions, 
Verification, Specs and Drawings 
and Figures 

1.21 Refer to Section l of this hand
book for information pertaining to 

these items. 

2. INSTALLING EQUIPMENT 
2.1 The tools and supplies normally re-

quired for the operations covered in 
this section are covered in Section 300 of 
this handbook. 

3. MANNER OF SECURING CABLE 
3.1 Clipping on Ladder Type Cable Rack 

3.11 Secure cable on cable racks with 
adjustable flat type clips 

KS 5370-01 type when furnished, except where 
special methods of securing are specified. 

4.2 Inverted Horizontal Runs By 
Auxiliary Supports 

4.3 Vertical Runs By Auxiliary Supports 

5. SECURING ON CABLE RACKS WITH CABLE RE
TAINING BRACKETS 

6. SECURING BETWEEN CABLE RACK AND BUTT 
LOCATION 

7. SECURING AT VERTICAL SIDE OF DISTRIBU
TING FRAMES 

8. SECURING AT HORIZONTAL SIDE OF DISTRI
BUTING FRAMES 

8.1 Along Transverse Arms With R-4265 
Cable Ties 

8.2 Under Transverse Arms With U Clips 

9. MANNER OF SECURING WIRES RUN WITH 
SWITCHBOARD CABLE 

10. VERIFICATION 

3.12 Where it is uneconomical to clip 
because of irregular size of the 

cable or access to the cable rack is too 
limited to permit damage to the cable cover, 
sewi.ng is permitted .. 

3.2 Clilping on Vertical or Inverted 
Cab e Racks 

3.21 Complete groups of cable on allnew 
vertical or inverted racks are to 

be clipped. Arrange to obtain clips for 
these racks if they have not been furnished. 

3.22 Incomplete groups, except the 
bottom layer, shall be securely 

fastened with approvj?d twine. 

3.23 Incomplete groups in the first 
layer of cable on new vertical 

racks must be clipped. 

3.3 Sewing On Cable Racks 

0 

3.31 Cable shall be secured by sewing 
under the following conditions: 

. (a) On additions to runs previouslv 
· sewed" or cli'E/a,ed where the -

amount of cable to be a ed, the size, and 
length of the run or the formation of the 
present cables would make clipping uneco
nomical or result in a poor appearance of 
the finished run. 

(b) On incomp'leted groups of cables 
in vertical and inverted hori- \ · 

zontal runs except the layer resting against 
the cross strap. 

(c) Where cables turn through the 
rack, cables are to be sewed to 

the last caore-rack strap, except on clipped 
runs where this strap is a normal clip 
location. 

This section includes material from BSP's 800-614-152 and 800-614-158 
Copyright, 1968·& 1968 respectively, by American Telephone and Teleg~aph Company 

Printed in U.S.A. 
Printed in U.S.A. 

-
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(d) Where cables are not at right 
an~les to supports and the angle 

is such to ma e clipping impracticable. 

(e) Where cables are fastened to the 
underside lFlange side) of the 

rack straps. 

(f) At intersections of cable racks 
where cables meet or cross 

(sewing permits spreading and arranging 
cables to prevent excessive piling). 

(g) Where no O or larger armored 
. cables and runs containing vari-

sizes of armored cables are fastened to 
the cable racks. 
ous 

(h) where access to cable racks is 
considered too limited to permit 

installing clips with sufficient insurance 
against incorrect assembly and consequent 
possible damage to cables. 

3.4 Securing Switchboard Cable in Power 
Rooms 

3.41 Secure switchboard cable in power 
rooms by sewing. 

3.42 In rooms containing combinations 
of Power Equipment Bays and Frames 

and other than Power Equipment Bays and . 
Frames clipping is not permitted over such 
equipment where a service.hazard exists. 
Using clips over generator set rectifiers 
with open tops, generator control bays, 
batteries etc. is considered hazardous to 
service. Consideration should be made for 
future power equipment; these cables should 
be sewed· to reduce the possibility of 
service hazard in the future. 

3.5 Securing Cable Splices 
l I 3.51 On the portion of cable runs where 

present or future cable splices 

[

.are specified sewing is required. 

~.6 Securing Cable To Spiral Turns 

3.61 Sewing is required o~ all spiral 
and 90-degree.double turns . 

. 4. CLAMPING ON CABLE RACKS 

4.1 Clamping on Spiral Turns 

~.11 Clamps per ED-91987-30 should be 
provided for spiral cable runs 

as follows. 

~ 
4.12 If the vertical cable run turns 

. to a horizontal position near the 
eiling pf the floor below the one on which 
be spiTal is located in Figure 1, View A, 
ne clamp should be placed immediately 

above the"spiral. 

I 4.13 If the vertical cable run turns 
to a horizontal position immedi

. ately above the spiral the clamp should be 
placed below the spiral as shown in 

·Figure 1, View B. 

I 4.14 If the spiral is placed in a 
straight vertical run, so that 

1 the run continues the distance between~wo 
:adjacent floor lines or more beyond the 
I spiral in both directions, a clamp should 
ibe placed directly above and below the 
spiral as shown in Figure 1, View C. 

FLOOR 

CLA~P, ED-91967-30 
JUST ABOVE SPIRAL 

SPfRAL TO BE SEWED 
9ALANCE OF RUN CLIPPED 

F"LOOR 

"------------CA8LING TURNING TO 
HORIZONTAL AT CEILING 
OF FLOOR BELOW 

© 
,.----.-----~/-;-~--FLOOR 

ABLING TURNING TO 
HOR I ZONTAL JUST 
ABOVE SPIRAL 

SPIRAL TO 8E SEWED 
BALANCE OF RUN CLIPPED. 

CLAMP,ED-91967-30 

/r---•[;:;J---~.~~~~::RSELOW SPIRAL 

CLA~P, ED-91987-3 0 
JUST ABOVE AJID BELOW 
THE SPIRAL 

SPIRAL TO BE SEWED 
BALANCE OF RUN CLIPPED 

(RP-17879-L) 

© 
FIG. l ARRANGEMENT OF CLAMPS ON SPIRAL 

CABLE (PARS. 4.11 to 4.14) 

( 

( 
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l.15 Supplementary clamps are not 
required on horizontal spirals 

or 90° double ·turns. 

~.2 Inverted Horizontal Runs bv Auxiliarv 
Supports 

4.21 Inverted horizontal cable runs 
are to be equipped with auxiliary 

supp,orts as shown in Figure 2. These 
auxiliary supports are to clamp the cables 
firmly but should not be so tight as to · 
distort the cables. 

4.22 Place supports on all underhung 
sewed runs and on all underhung 

clipped runs or portions thereof which are 
three or more clips in depth. 

•.S. 23 Space the supports along the run~ 
at approximately 10'-0n intervals 

for runs less than 100 square inches in ap
proximate cross-sectional area and at ap
proximately 6'-0" intervals for larger runs 

4.3 Vertical Runs by Auxiliary Supports 

·l. 31 Place auxiliary supports on 
vertical runs as indicated on 

cable plan drawings, when furnished in the 
job specifications. See Figure 2. 

4.32 On additions to existing sewed 
vertical· runs, clamps per 

ED-91987-39, when f ~rnished in the job 
specification, should be added wherever the 
pileup including the addition exceeds ap
proximately 4n. 

-~5/8"-11 THO. ROD 

~5/8n-ll HE:X. NUT 
rABLE RACK 

BAR f"OR 
RACKS, 

RACK OR 

SIZE or 
RACK 
10" 
12" 

1 '-3" 
1 1 -8" 
2' -1" 

~ SHOULD 
NOT PROJECT SO AS 
TO BECCME AN 
ACCIDENT HAZARD. 

PIECE PART 
NU..8ER 

P-401760 
P-411735 
P-401761 
P-401762 
P-401763 

TABLE A 

FIG. 2 AUXILIARY SUPPORTS 
(PARS. 4.2, 4.3) 

-

4.33 Inverted horizontal cable runs J 
which are three or more clips in 

depth should be equipped with auxiliary 
supports. 

5. ON CABLE RACKS WITH CABLE RETAI~I~G 
BRACKETS 

5.1 Cables are secured with cable re-
taining brackets on horizontal cable 

racks only when called for in the job 
specifications. Cables placed in cable re
taining brackets are not to be otherwise 
secured except in certain locations such as 
at turns and intersections where they are t 
be sewed. See Section 330 of this handbook. 

S. BETWEEN CABLE RACK AND BUTT LOCATION 

. 8 .1 Cables between the cable rack and tJ-. 
butt location, are to be secured to 

the supports at frames, bays, racks and 
switchboards. See Section 340 of this 
handbook for detail information. ~ 

.1. AT VERTICAL SIDE OF DISTRIBUTING FRAMES 

7.1 Cables on the vertical side of 
distributing frames are to be 

secured with R~4265 Nylon Cable Ties. 
all J-

8. AT HORIZONTAL SIDE OF DISTRIBUTING FRAMES-. 
WITH NYLON CABLE TIES AND u CLIPS 
8.1 Along Transverse Arms With R-4265 

Nylon Cable Ties 

1.11 Cables passing from the vertical 
side of distributing frames to the 

terminal strips on the horizontal side are, 
ordinarily, to be secured to and along the 
transverse arms with R-4265 Nylon Cable Ties. 
Ref~r to Section 340 ~f ~9~9.handbook. -' 

8.2 Under Transverse Arms With U Clips 

i.21 Cables passing along the hori-
zontal side of distributing 

frames are, ordinarily, to be secured under 
the transverse arms with U clips. Refer to 
Section 340 of this handbook. 

9.-MANNER OF SECURlNG WIRES RUN WITH 
SWITCHBOARD CABLES 

9.1 Secure wires run with switchboard 
cables in the same manner as the 

switchboard cable with which they are run. 
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10 VERIFICATION 

' 

! 
i 
i 
I 

I 
I 
! 

I 
! 
I. 
! 

VERIFICATION ITEMS AND BRIEF STATEMENT OF REQUIREMENTS 

10.01 Incomplete groups on vertical and inverted horizontal runs 
secured with approved twine (ex~ept bottom ~ayer) 

10.02 Incompleted groups on the bottom layer of vertical and inverted 
aorizontal runs secured with clips in regular manner using 

start or regular clips ascending to the size of the group. 

10.03 Cables at splices are to be secured with twine. 

10.04 Sewing is required on all spiral and 90° double turns. 

10.05 If the vertical cable run turns to a horizontal position near 
the ceiling of the flow below the one on which the spiral is 

located one clamp should be placed immediately above the spiral. 

10.06 If the vertical cable run turns to a horizontal position 
immediately above the spiral the clamp should be placed below 

the spiral. 

10.07 If the spiral is placed in a straight vertical run, so that tbe 
run continues the distance between two adjacent floor lines or 

more beyond the spiral in both directions a clamp should be placed 
directly above and below the spiral. 

. 10.08 On inverted horizontal runs equipped with supports cables will 
be firmly clamped but not distorted. 

10.09 Supports will be placed on all uriderhung sewed or clipped 
three clips or more in depth. 

runs 

10.10 Supports will be placed at 10 feet intervals for runs less than 
100 square inches in cross-sectional area and at 6 feet inter-

vals for longer runs. 

10.ll Auxiliary supports on vertical runs will be placed as indicated 
on cable plan drawings. 

10.12 On additions to existing sewed vertical runs, clamps will be 
added whenever pile up including addition exceeds approximately 

4". 
-

10.13 ~nverted horizontal cable runs three or more clips in depth 
will be equipped with auxiliary supports 

10.14 Cables are secured with cable retaining brackets on horizontal 
cable racks only when called for in the job specifications. 

10.15 Cables between the cable rack and the butt location are to be 
secured tp the s~pports at frames, bays, racks and switchboards 

10.16 Cables on the vertical side of ail distributing frames are to 
be secured with R-4~65 Nylon Cable Ties. 

Arrowed lines indicate new 
- or changed information. 

f'Vertical line at side of paragraphs 
Undicates requirements. 

A k:1ot• •. 

PAR. NO. 

3.22 

3.23 

3.5 

3.6 

4.12 

4.13 

4.14 

4.21 

4.22 

4.31 

4.32 

4.33 

5.1 

6.1 

7.1 

Assistant Manager 

-~ . 
FIG. 

lA 

lB 

lC 

2 

Common Installation Engineering 

Reason for Reissue: 
Extensive change 

NO 

( 

-· 
t_ 
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· ··· ··· Installation Engineering Handbook 8 Section 320 

Western Electric 2-06-81 
Rolling Meadows RM-4 Replacing Issue of 

10-17-63 

SECURING CABLE AND WIRE SEWING 

CONTENTS 

1. GENERAL 
1.1 Scope of Section 
1.2 General Information Pertaining to 

Arrangement of Tools, Precautions, 
Verifications, Specs and Drawings and 
Figures 

1.3 Specific Precautions 
2. INSTALLING EQUIPMENT 
3. ARRANGEMENT AND GROUPING OF SWITOIBOARD 

CABLES 

1. GENERAL 

1.1 Scope of Section 

1.11 This section covers the securing of 
switchboard cable and wire on cable 

racks by sewing with twine. 

1.111 "Wire" or "wires" as used in this 
section cover all codes of bulk wire 

ordered in installers cable running lists 
including flexible cordage such as ICS-15141 
and 1<5-15143. 

1.12 Sewing is an approved method for 
securing cables when cable clips 

or cable rack brackets are not specified or 
where the use of clips or cable rack brackets 
is not practicable. Sewing is also used where 
cables in retaining brackets will not other
wise retain their position and where clipping 
is not permitted as covered in Section 301 
of this handbook. 

1.2 General Information Pertaining to 
the Arrangement of Tools, Precautions, 
Verifications, Specs and Drawings 
and Figures 

1.21 Refer to Section 1 of this handbook 
for information pertaining to these 
items. 

4. SECURING BY SEWING 
4.1 Starting Stitch 
4.2 Kansas City Stitch 
4.3 Ending Stitch 
4.4 Sewing On Additions 
4.S Sewing Miscellaneous Runs of Cable 
4.6 Securing Cable At Turning Points 
4.7 Sewing Wire Run With Cable, Shielded 

and Rubber Covered Wire and Local 
Power Cable Forms 

4.8 Splicing Twine 
S. VERIFICATION 
S.l S~wing 

1.3 Specific Precautions 

1.31 Sewing twine may break if given a 
quick jerk or if one strand is 

pulled tighter than the other. 

1.32 Particular care should be taken 
to avoid eye injuries due to the 

breakage of twine when sewing cables which 
are located at or slightly above eye level 
and especially when performing this opera
tion in congested places. Safety glasses 
are to be worn at all times. See Handbook O 
for details. 

1.33 Avoid cuts and bruises by tightening 
with a steady pull. Protect hands 

as necessary using a l" compress, piece of 
adhesive tape, or R-4248 Fingerless Leather 
Gloves. 

1.34 Avoid placing tools, material or 
other objects on cable racks, ladders 

or scaffolding where they may be accidentally 
pushed off or fall on those below. Keep tools 
in cases provided for them. 

1.35 Observe the condition of the cable 
and wire as it is being grouped 

and secured and repair any damaged.insulation. 
See Section 140 of this handbook. 

This section includes material from BSP 800-614-152 
Copyright, 1979 by American Telephone and Telegraph Company 

Printed in U.S.A. 

NOTICE - NOT FOR USE OR DISCLOSURE OUTSIDE IBE BELL 
SYSTEM EXCEPT UNDER WRITTEN AGREEMENT Printed in U.S.A. 

-------------
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2. INSTALLING EQUIPMENT 

2.1 The tools and supplies generally used 
for operations covered by in this 

section are covered in Section 300 of this 
handbook. 

3. 

[ 
3.1 

and use 
shown in 

ARRANGEMENT AND GROUPING OF SWITCH-
BOARD CABLES 

Place the maximum number of cables 
under a stitch, space the stitches 

the number of strands of twine as 
Figure 1. 

3.2 Not placing the maximum number of 
cables under a stitch or the se

curing of cables to cable rack cross straps 
more often than specified does not neces
sarily improve the quality of the job but 
may cause additional work on subsequent 
additions. 

4. SECURING BY SEWING 

4.1 Starting Stitch 

4.11 Make the starting stitch on cable 
rack as shown in Figure 2 when 

~ecuring the first group of cables. Place 
the stitch approximately 3/4" from the 
outer edge of the cable rack stringer. The 
knot should be in the center of the strap 
when the stitch is tightened. 

4.2 "Kansas City" Stitch 

[ 

4.21 The "Kansas City" Stitch is used 
when sewing cable to cable rack 

straps, cable brackets, or to supports. This 
stitch is made as a continuation of a start
ing stitch. 

4.22 Use the method Shown in Figure 3 
to make the Kansas City stitch. 

[ 
4.23 

Figure 1. 

Determine the number of cables to 
be placed under the stitch from 

4.24 After completing each stitch, place 
the ends of the twine so that they 

will not interfere with running in additional 
cables. Keep the line of the stitches straight 
on the center line of the cross strap as shown 
in Figure 4. 

4.25 To sew a succeeding layer to a 
lower layer of cables, loop the 

twine back across the cables in the lower 
layer and continue according to the method 
shown in Figure 5. · 

4.3 Ending Stitch 

4.31 Two methods of ending the Kansas 
City stitch when sewing cables 

to cable rack straps, cable supports or cable 
brackets are illustrated in Figure 6. Use 
the Hawthorne knot except where a smail groun 
of cables requires a more secure fastening 
than can be obtained by this knot, in which 
case a square knot should be used. 

4.4 Sewing on Additions 

4.41 When cables are added to ar. exist~ 
ing run sewed at every strap, sew 

the additional cables in accordance with the 
requirements of this section. Where existing 
cables are sewed at every other strap. the 
added cables are to be sewed in the same 
manner as the existing cables. Fasten the 
starting stitch to the stitches holding the . 
last cable of the present run, looping the 
starting stitch around the old stitch. 

4.42 To sew additional cables to runs 
previously wire clipped, secure 

starting stitch under wire clips. 

4·. 5 Sewing Miscellaneous Runs of Cable 

4.51 Arrange the stitches in miscellane
ous :vuns as illustrated in Figure 7. 

4.511 When sewing the first layer~ place 
the n1Illlber of cables under a stitch 

according to the table in Figure 1 and loop 
the stitches the same as when sewing regular 
runs as illustrated in Figure 3. 

4.512 When sewing the second layer, place 
the nlllllber of cables under a stitch 

according to Figure 1. One of two conditions 
will be found in making the loop at the end 
of each stitch. Make the loop of each·stitch 
as descri'hed ¥or the condition at that point •. 

4.5121 One condition is where the loop 
falls at a point such as at (A) in 

"Figure 7 where the stitch of the firs~ layer 
loops under the cross strap. Loop the twine 
through the stitch of the first layer as 
illustrated at (A) in Figure 7. 

( 

TCI Library  www.telephonecollectors.info 



-

4.5122 The second condition is where the 
loop falls at a point such as at 

(B) in Figure 7, where the stitch of the 
first layer does not pass under the cross 
strap. Loop the twine through the first 
layer and under the cross strap as indicated 
at (B) in Figure 1: 

4.513 When sewing layers above the secondl 
layer, arrange the length of each 

stitch so the twine at the end of the stitch 
will l~op ~hrou~h the s~itch of the preceding 1 

layer in line with a loop or a series of 
loops the first of which passes under the 
cross strap as at (A) in Figure 7. Form and 
end the stitches and loops in the same 
manner as when sewing a regular cable run as 
illustrated in Figure 6. 

SWITCHBOARD CABLES TO BE SEWED UNDER 1 STITCH 

Cable 
Horizontal 

Restinll Runs 
Vertical or 
Horiz. Runs 

Inverted 
(See Note 1) 

Sew at Sew at 
Every Every 

Type Size On. On On 
Round Edge 

On 
Flat 

No. of 
Cables 
Under Strap 3rd Stran 

Round Edlle Flat 

Round Up to 1/2" x 
Over 1/2" to 3/4" x 
" 3/4" to l" x 
" l" x 

Up to 1/2" 
Over 1/2" to 3/4" 
" 3/4" 

Oval x 
x 

Flat x x 

x 
x 
x 

x 

x 

x 

x 

1 Stitch 

6 
5 
3 
2 
5 
2 
1 

6 
10 

(See Note 3) 
3 
5 

5 
5 

l:See Note ~J 

x 
x 
x 
x 

x 
x 
x 

x 
x 

x 
x 

x 
x 

Misc. The number of cables under one stitch should be the maximum shown 
above for the largest size cable under each stitch. For oval 
cables use the largest dimension to determine the number of cables 
to be included under a stitch. 

NOTE 1: Applies only to small installations, where due to the limited number of cables, 
flat type clips are not provided. 

All new vertical or invertP.d horizontal runs except as covered above are to be 
clipped~as covered in Section 312. Arrange to secure clips for these runs if they 
have not been furnished. 

On additions when the pileup (including the added cables) exceed 4" the run should 
be equipped with clamps per ED-91987-01 when called for in the job specification. 

NOTE 2: Use 2 strands of twine for sewing all horizontal and vertical runs. 

Use 2 strands of twine for sewing inverted horizontal runs when the ultimate depth 
is less than 8". Use 4 strands when the ultimate depth is 8" or more. 

NOTE 3: Where it is difficult to hold ten cables in place and sew them under one stitch, it 
is pennissible to split the group of cables and sew them four or six cables under 
a stitch. 

FIG. l SWITCHBOARD CABLE SEWING REQUIREMENTS 
(PARS. 3.1, 4.23, 4.511, 4.512) 
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DOUBLE A l,,ENGTH 
of R-2916 twine, 
EVEN UP ENDS ANO 
PASS t.OOP UNCER 
THE STRAP. 

FIG. 2 STARI'ING STITCH 
(PAR. 4 .11) 

Pt.ACE FREE ENDS 
UNDER STRAP 

TRY TO A\ICIO CAOSSED 
STITCHES UNDER STRAP 

TIGHTEN STITCH BY 
PULLING TO RIGHT & 
DRAWING LOOP 
TO TOP FRONT EDGE 
OF CABLE. REMOVE 
SLACK &. TIGHTEN 
STI~ WITH A srE>D'f 
EVEN PULL. ® 

FIG. 3 KANSAS CITY' STITCH 
(PARS. 4.21, 4.511) 

COMPL.ETED 
STITCH 

(RP-11392-B) 

'· 

( 

\ 
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) 

HB 8 . S 320 

KEEP STITCHES STRAIGHT 
ON CENTERLINE OF STRAP 

MAIC£ LOOP NEAR ENO 
WHEN PULLING TWINE 
UNDER STITCHES THAT 

ARE ALREADY MADE. 

PLACE TWINE 
back r::I KHOT OF 
THE STITCH IN 

LAYER BELOW. 

© 

FIG. S SECOND LAYER 
(PAR. 4.25) 

LOOC OR •KANSAS cm• 
TWINE LOOPC BACK STITCH-----
WITH KNOT READY 
10 BE PULLED TIGHT. 

TWINE LOOPED BACK AND 
KNOT PULLED TIGHT READY 
FOR NEXT LAYER OF CABLE. ---

FIG. 4 FIRST LAYER 
(PAR. 4.24) 

SQUAA£ KNOT FOR ENDING 
STITCHES. PULL Tl&HT :__+_.ar 
ANO C.UT OFF ENDS. 

. SECT.AA 

L--- ___ J, 
A 

HAWTHORNE KNOT OR 
ENDING STITCHES. PULL
TlGHT AND CUT Off' ENDS 

FIG. 6 METIIOD OF ENDING STITCHES 
(PAR. 4.31, 4.513) 
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4.6 Securing Cable at Turning Points 

4.61 Sew cables to supports provided at 
turns in the same manner in which 

they are sewed to cable rack cross stra~s. 
See Figure 8. 

4.62 Cables on horizontal runs will in 
general be sewed at every third 

strap. On turns in the same plane, sew 
cables at straps adjacent to start and com
pletion of turn and at such intervals in 
turn as will insure the cables retaining 
their proper position. 

4.63 Where cables turn off of cable 
racks and the last cross strap 

before the turn is not a normal sewing loca
tion (See Figure 1), sew cables to this strap 
to insure cables being secured at the last 
cross strap before the turn off. 

4.631 On layers other than the bottom 
layer secure cables to several 

adjacent cables at the position of the crass 
strap before the turn with a hand of two 
strands of R-2916 Trine made with a startin1 
stitch and ended in a square knot. 

4.632 Stitches or bands placed at turn 
off points need not be continued 

above the layer where the last cables turn 
off. 

4.64 Where cables turn through the rack 
and the last c:ross strap is not a 

normal sewing location, sew the cables to 
this strap. 

4.641 

the last 

4.7 

Stitches on these straps need not ] 
be continued above the layer where 

cables turn through the rack. 

Sewing Wire Run With Cable, Shielded 
and Rubber Covered Wire and Local 
Power Cable Forms 

4.71 Secure wires run with switchboard 
cable in the same manner as the 

switchboard cables with which they are 
associated. 

4.72 Place wires between cables, as far 
as practicable, so they will be 

protected by the regular cables with which 
they are associated. 

4.73 Sewed local power cables, which are 
run separately, should be installed 

in the same manner as switchboard cablei"ol'"a' 
similar size. 

4.74 Sew shielded wire in the same 
manner as switchboard cable. 

4.75 When sewing all rubber covered wire 
such as ICS-15141 and JCS-15143 flexi-

. ble cordage, place pieces of fiber. eut from 
P-409474 or 1/64 gray sheet fiber RM-583101 
around the wire and locate it centrally under 
the stitch to prevent the twine cuttin1·1nto 
the insulation. Use R-3428 gray plasti~ tape 
if fiber is not available. -··:~; 

FIG. 7 MEnfOD OF SEWING RUNS OF MISCELLANEOUS CABLE 
(PARS. 4.51, 4.5121, 4.5122, 4.513) 

( 
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HB 8 

y, .. .,/ .. 

(AP- Ill.a) 

FIG. 8 SEWING CABLE TO SUPPORTS AT TURNS 
(PARS. 4. 61) 

4.8 Splicing Twine 

7 

l.OCATE SPLICE SO IT WILl. NOT INTERFERE 
WITH THE MAKING OF STITCHES 

NEW TWINE 
LOOPED 

I 

320 

PASS ENOS OF OLD 
TWINE THRU l.OOP 
OF NEW TWINE 

OLD HERE WHILE PULLING 
ON NEW TWINE WITH RIGHT 
HAND AS SHOWN 

. fl 

CUT OFF ENDS ~~ 
Q.CSE TO KNOT........._ ·~, A 

. ~~ = • 
THE COMPLETCD KNOT 

( l'P-I01'0• L) 

FIG. 9 SPLICING DOUBLE STRANDS OF TWINE 
.. .,. (PAR. 4 .. 81) 

4.81 Splice twine as shown in Figure 9 whenever it is too short or when it breaks. If ] 
possible, make the splice where it will not be seen and where it will not interfere 

with the making of stitches. · 

5. VERIFICATION 

VERIFICATION ITP.MS AND BRIEF STATEMENT OF REQUIREMENTS 

REFERENCE 
Par. No. Fig. No. 

5.1 Sewins ·' 

(P) 5 .101' Starting stitch properly made. 4.11 2 

(P) 5.102 Starting stitch approximately 3/4" from edge of 4.11 
cable rack and knot centered. 

(P) 5.103 Kansas City Stitch properly made. 4.21 3 

5 .104 Proper number of cables under stitches. 4.23,3.l l 

(P) 5.105 Miscellaneous runs properly sewed. 4.511 7 
to 

4.513 

(P) 5.106 For first layer, proper number of cables under 4.511 1 & 3 
a stitch according_to Figure 1. 
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8 - 320 8 

5. VERIFICATION (Cont'd) 

VERIFICATION ITEMS A.~D BRIEF STATEMENT OF REQUIREMENTS 

5.1 Sewin~ (Cont 1 d) 

(P) 5.107 For second layer, proper number of cables under 
a stitch according to Figure 1. 

5.108 When the loop falls at a point, as at point (A) in 
Figure 7 and the stitch of the first layer loops 

under the cross strap, loop the twine through the stitch of 
t~e first layer as illustrated at (A) in Figure 7. 

5.109 When the· loop falls at a point, such as at (B) in 
Figure 7 and .the stitch of the first layer does ~ot 

pass under the c;-oss strap, loop the twine through"the first 
layer and under the cross strap as indicated in Figure 7 at (B). 

5.110 Layers above the second layer sewed so that.the twine 
at the end of the stitch will loop through the stitch 

of the preceding layer in line with a loop or series of loops, 
the first of which passes under the cross strap as at (A) in 
Figure 7. 

5.111 Cables at turning points secured as follows: 

5.112 Cables sewed to supports provided at turns in same 
manner used to sew at. cross straps. 

5.113 Cables at turns secured at start and completion of 
turn and at such intervals in turn to insure cables 

retaining their proper position. 

5~ 114 Cables which turn off or turn through the rack sewed 
to .last cross strap before turn where this strap is 

not a normal sewing location. -· . 

5.115 Shielded wire sewed in same manner as switchboard 
cable. 

5.116 Protect rubber covered wire such as ICS-15141 and 
KS-15143 flexible cordage with l/641t fiber at all 

sewing points. 

5.117 Twine spliced properly. . 

(P) 5.118 Splice placed where it do~s not interfere with 
stitches; concealed if possible. 

[ Vertical lines at side of paragraphs 
indicates requirements. 

REFERENCE 
Par. No. Fig. No. 

4.512 1 

4.5121 7 

4.5122 -~'"''&t;" 
~· -~ "''!;, • ' 

, 

4.513 6. 7 

4.61. 8 

4.62 

4.63 
or 

. 4.841 

4.74 

4.75 
'· 

4.81 9 

4.81 9 

Engineering Planning Manager 
('Installation) 

Reason for Reissue: 
Removed reference to lead covered cable 
and No. 12 Twine. 

.. 
:-.~. 

~. "'"~'·"'· -
.···~·:;--:•·· 

""'" ·:.' 

. 

I• 

( . .. 

..... 

F. 
'L. 
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Western Electric 
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Replacing Issue of 
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SECURING CABLE AND WIRE 

FROM RACK TO BUTT LOCATION 

CONTENTS 

1. GENERAL 
1.1 Scope of Section 
1.2 General Information Pertaining to Ar

rangement of Tools Precautions, 
Verification, Specification, 
Drawings, and Figures 

2. INSTALLING EQUIPMENT 
2.1 Tools and Supplies 
3. SPECIFIC PRECAUTIONS 
4. CABLE AUANCEMEHT 
4.1 Cable Arrangement from Cable Rack to 

Cable Butt Location 
5. SECURING SWITCHBOAID CABLE AND WIKE 

FROM nm CABLE RACK TO. TB! BUTT LOCATION 
5.1 General 
5.2 Securing Switchboard Cable at Frames, 

Bays, Racks, and in Switchboards 

1. GENERAL 

1.1 Scope of Section 

l.11 This section covers the securing of 
cable and wire from the cable rack 

to the butt location, to supports at dis
tributing frames, bays, racks,· and switchboards. 

1. lli The term "Frames" as used in the 
text of this section refers to frames 

other than distributing frames, When refer
ence is made to distributing frames, they will 
be shown as "Distributing Frames". 

1.112 Each figure in this section illus-
trates only conditions to which re

ference is made in the text of this section 
and is not to be considered as requirements for 
other conditions that may be involved or illus
trated. 

5.3 Securing Switchboard Cable and Wire at 
the Vertical Side of Distributing Frames 

5.4 Securing Switchboard Cable to Brackets 
at Crossbar Single Sided IDF and TRDF 
by Sewing 

5.5 Securing Switchboard Cable Running Under 
and Perpendicular to Transverse Arai& · 
at the Horizontal Side of Distributing 
Frames 

5.6 Securing Switchboard Cable and Wire 
Along Transverse Arma and Similar 
Supports 

6. VERIFICATION 
6.1 Arrangement of Cable and Wire From 

Rack to Butt Location 
6.2 Securing Switchboard Cable and Wire 

On Racks, Frames, Bays, and in Switch
boards 

1.12 'l'he arrangement of cables passing 
along through the various equipment 

is shown on the cable plan drawing covering 
the particular equipment. 

1.2 General Information Pertaining co 
Arrangement of Tools, Precautions, 

Verification, Specification, Drawings. and 
Figures 

1.21 Refer to Section l of thi• handbook 
for information pertaining to these 
item.a. 

2. 

2.1 

INSTALLING !OUIPMENT 
... 

.!.2.2.!!. 
R-4266 Tool, Fastening, Cable Tie 
R-4827 Tool, Fastening, Cable. Tie ~ 

This section includes 111&terial from BSP's 800-614-152 and 800-612-153 
Copyright 1968, by American Telephone and Telegraph Company 

Printed in U.S.A. 

NOTICE - NOT POK USE OR DISCLOSUl.B OUTSIDE THE BELL 
·SYSTEM EXCEPT UNDER WJlITT!N AGREEMENT Printec!. in U.S.A. 
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2.2 

3. 

S:upp-tfee; 

R-29'1o. T1o1in~ 
R."1.-58.J10 t E"-i:;er- Sheet.,. Gray-, l/64,". 
R-4265' Cab 1~ 'fie:,. Nylon 
List 2· fOT Z"' Max- Cable& IJiamete·r: 
Lis::- 3· fox: J"' Max Cables· Diameter 
Li$1; 4. for 4" Max- Cables Diameter· 

SPECIFIC PRE.CAUl'.ION~ 

3.1 Precautions which are not· apecific 
ta a particular- operation but which 

are to be observed in connection with the
various operations pe-rfarmed, ar cove-red in 
this section, are: 

3.11 Avoid u~i.ng clip-on cable rack 
brackets· installed on cable rack.-

as a support. They may oe dislodged by a pull 
or jerk. 

3.12 Sewing twine may break if given a 
quick.jerk or if one strand is pulled 
tighter than the others. 

3.13 Avoid cuts and bruises by tightening 
stitch-es and knots with a steady 
pull of the twine. 

3.14 Avoid placing tools or other objects 
an ladders or scaffolding where 

they may be accidentally pushed off or fall on 
those below. Keep tools in case provided for 
them. 

3.15 Handle cable and wire carefully sa 
the shape and condition. of the cable 

and wire will not be altered. 

3.16 Exercise the greatest care at all 
times in working offices to guard 

against fuse service hazards as blowing fuses, 
breaking off wires, and crossing terminals on 
equipment in service. 

3.161 Shielded wire must be handled with 
extra precaution at the rear of fuse 

panels as the grounded shield is a potential 
service hazard at such points. 

NOTE: Ensure that the ends of all 
cables and wires in the 

vicinity of live equipment are taped 
when securing fr01D the cable rack 
to the butt location. See Section 
200 for applying tape to the ends 
of the cable. 

1' •. l.6-2' Take extra- care at fvmnes with ex-
posed wiring ami: switcn:es t.a prevent' 

cables and wires· from- damaging· t:he e<i'Jipment 
ot: wiring. 

l.2 Provide- adequat~ protection as covered 
in See:tiotr 131 -::if tf:tis !randbook~ at 

c-orners, uprights:r and· sharp edges of ironwork 
so that" the insulation of switchboard cables 
and loose wires· is not dam.aged. 

3.1 Observe. th:e c-oadition cf the insula-
ti.au of cable and· wire as it is being 

grouped· and secured and: repair rrry damaged in
sulaeion. llefer ta Sectiotr 160" of this hand
book. 

3.4 'nle practice orvazina cabte rCJ"r'IU 
has been discontinued by the Instal

lation Organization. Older types of cablea 
which have untreated textile insulated" conduc- ,. 
tor• (6000 Type, etc.) shall be recabled rathe~ 
than rewaxed. Should it be necessary to replace 
existing waxed cables, the Iastalle-r shall in
form the Telephone Company of this condition 
and request authorization for the replacement 
of the cables involved. 

3.5 All R-4265 Cable Ties must be secured 
.... with an R-4266 or R-48Z'i'"'Cable Tie 

Fastening Tool. 

3.51 Excess "tie ends" protruding through 
the "tie head" of R-4265 Cable Tie 

shall never be cut off by any cutting instru
-+-ment other than R-4266 or R-4827 Cable. Tie 

Fastening Tool. 

3.52 After cut off with the tool, the 
tail of the tie should, in general, 

be flush or slightly below the head. In no 
caae shall the tail extend more than 1/32" 
beyond the head. 

3.53 See Handbook 9 for proper use of 
R-4266 and R-4827 Tool. 

4. 

4.1 

CABLE AUANGEMENT 

Cable Arrangement from Cable Rack to 
Cable Butt Location 

[ 
4.11 The arrangement of cables between 

the cable rack and cable butts shall 
agree with the cable plan drawings for that 
type of equipment. 

\ill_ 

) 
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4.111 'When necessary to bend cable, refer 
to Section 300 of this handbook for 
bending radii. 

4.1111 Conduit or 2" x 4" lumber with edges 
rounded placed at cable break-off 

points as a temporary support will serve as an 
aid iri maintaining the proper radius and 
uniformity of the cable bends at verticals of 
distributing frames. 

4.112 Arrange cables so as to permit the 
installation of the cables for the 
ultimate equipment. 

4.12 Secure cables to new frames, bays, 
racks, switchboards, and verticals of 

distributing frames in accordance with the in
formation shown on the equipment cabling plan 
drawings. 

4.121 C.bling plan drawings required may 
not always be ordered by the Engineer 

on Telephone Company, or on additions to Western 
Electric engineered jobs. 'l'he following list 
of cabling plan drawings for the 1110re c0111DOnly 
encountered types of equipment ia provided for 
convenience in ordering the required drawings 
in these cases. 

Distributing Frames 

ED-26990-12 No. 5 XBAil Arrangement for Pro-
tector Mountings 

ED-10233-01 Step-by-Step Wall Type MDP 
ED-91236-01 Common System. Arranged for Pro-

tector or Jack Mtga 
ED-92879-11 Common Systema-MDF 
ED-10537-12 Manual Switchboard 
ED-90290-10 Common Double Sided Protector 

ED-30731-01 

ED-61059-01 

Frame 
Step-bj-Step Single Sided Pro
tector Frame 
Toll Teat Protector lrame and 
IDF 

ED-10422-10 Manual Switchboard IDF 
ED-20524-01 Panel IDF 
ED-20838-01,02 Panel and Step-by-Step IDF 
ED-30333-01 Step-by-Step CDF 
ED-61893-10, 11 "'Toll CDP 
ED-66573-10,11 701B and 711B PBX CDP 
ED-65286-10 Common PBX Distributing Frame 
ED-65776-01 740E PBX Distributing Frame 
ED-30140-01 Step-by-Step Double Sided TRDP 

• ED-31218-10 Step-by-Step Single Sided TRDF 
ED-25341-10,11 No. 1 Crossbar LDF and TRDP 
ED-26337-10 No. l Crossbar MRDF (Arranged 

ED-68654-10 
ED-25256-10 

for AMA) 
Toll TRDP 
No. 1 Crossbar District Junctor 
Grouping Frame 

luse Boards 

ED-90798-02,11 

ED-91203-01 

ED-26589-12,13 
ED-95171-01, 10 
Ed-92137-10 

Relay Racks 

!D-3C085-10 
ED-92224-10,11 
ED-26629-10 
ED-90976-10,11 

ED-10537-12 

Register Racks 

ED-26232-01 
ED-90587-10 

. ED-30113-0: 
ED-91432-01 
ED-26498-10,11 

& 12 

Step-By-Step 

ED-30791-10 

Switchboards 

Relay Rack Mounted and Bus 
Arrangement I Beam and Channe 1 
Type Relay Racks 
Relay Rack Mounted Bulb Angle 
Relay Racks 
No. 5 Crossbar PRTD 
Typical Fuse Board Cabling 
Duct Type Fuse Board 

Duct Type, Unequal Flange 
Bulb Angle Type-Typical Cabling 
Crossbar Relay Racks 
Channel or I Beam Type-Direct 
Cabling to Units or Individual 
Mounting Platea 
Manual Systems No. 11 Swi~ch
board, MDF to Relay Rack and · 
Misc. 

No. 5 Crossbar 
Common Systems 
Step-by-Step 
Common Systems 
No. 5 Crossbar 

MR Frame 
MR lrame 
TR Rack 

· TR Cab.ine t 
TR Frame 

Step-by-Step Systems 

ED-91118-01 Coiumon Systems, Miscellaneous 
Cabling in Switchboards 

ED-61651-01 Running Box and Roof Cabling in 
3B and 3C Toll Switchboards 

4.13 Cabling plan drawings are not 
ordinarily ordered by the Engineer 

for additions to existing frames, bays, racks, 
switchboards, and verticals for distributing 
frames. In such cases, where practicable, 
the present cabling arrangement should be 
followed aa a guide for the method of cabling. 
However, the current requirements should be 
met, such as bending radii, protection of 
cables at points where -they break sharply 
over the edge of the cables rack structure, 
method of securing, etc., irrespective of 
any such deviation in the existing cables. 
If there is any question as to the advis
ability of following the existing cabling 
arrangement, refer to the drawings. Order 
drawings through the regular channels. 
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4.14 Cable brackets furnishe~ but not 
used to support cables in partially 

equipped bays should be left as a permanent 
p.ut of the frame or rack. Brackets which are 
bolted on should be installed in the specified 
location. It is preferable to install unused 
clip type brackets in partially equipped bays 
at t~e top of the upright. If, however, this 
would result in the clips being covered with 
cables to such an extent as to make their re
moval difficult when needed, they may be in
stalled at a point just below the cables. 

4.15 Secure switchboard cables leaving 
cable racks and entering switch

boards, frames, racks, and other equipment so 
that there will be no appreciable sag in the 
cabling. 

4.151 .Cables shall not be unsupported ex-
cept at distributing frames for a 

distance greater than 2'-0" measured along the 
shortest cable between the last support on the 
cable rack and the first. support on the switch
board, frame, bay, or rack. 

4.152 When cabling at duct type bays, the 
point where the cables enter the duct 

at the top of the bay is considered a point of 
support. nte unsupported distance of cables 
between this point on the bay and the cable 
rack will not exceed 2 1 -011 • 

4.153 Where cabling to a distributing frame 
passes through a floor slot imme

diately under the frame, an unsupported length 
of not more than 4'-0" measured along the 
shortest cable is permissible. In the case of 
cabling entering a distributing frame from a 
cable rack at the top of the frame, the cables 
may be unsupported at the turn for a distance 
not excel!ding 3'-0". 

4.154 Secure groups of cables midway 
between the cable rack and the first 

'support when the distance between these points 
or the fan arrangement is such that the cables 
tend to spread apart and result in a poor 
appearance, as follows. 

4.1541 Where the cables are the same size 
and break off from a regular run, 

when the Qundle of cables is four (4) inches 
in diameter or less, use an R-4265 Nylon Tie, 
or a band of twine; over four (4) inches in 
diameter, secure with Chicago stitch as shown 
in Figure 1 and Figure 2. 

4.1542 Where the cables are of different 
size and break off a miscellaneous 

run, when the bundle of cables is (4) four 
inches in diameter or less, use R-4265 Nylon 
Tie or band of twine; over (4) four inches in 
diameter, secure them with a modified Chicago 
stitch using only one pass through the cables 

-~· 

with twine as sho'Jn in Figure 3. Split the 
cables into two equal groups when coming from 
one d:..::-e·.::~:::. ·,.'.-.e:1 :a::i:es feed ::-om !loth 
directions, S?iic .:a!:iles in two grou?S accor
ding to ::-ie i~re·:::i.on from which the cables 
are run. 

4.16 ~d~~=a~~ 3~~~~.:~en: s:a.:~ where 
;i.e·:essa:;-:1 to provide space for 

placing ~~=~re .:ab:es in their proper location. 

FIG. l CABLES FROM REGULAR RUN SECURED TO
GETHER BETIIEEN RACK AND FIRST SUP
PORT wITH CHICAGO STITCH 
(? A..'ll.. 4 • 1541) 

( 

) 
....... 
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2 STRANDS C#
TWINE 

WHEN PASSING TWINE 
!£TWEEN CA8US 
l.EAVE ENOUGH Sl.AC>< 
ON BOTH SIOES SO AS 
TO ~AKE IT EASY TO 
GRASP THE TWINE 
WHEN TIGHTENING 
THE STITCH . 

IN EACH CASE PUl.l. 3 
OUT SL.ACK BEFORE 
STARTING NEXT STITCH 

5 
TIE WITh ..i0U8l.E. 
KNOT ANO CUT OFF 
~NOS TO y4 ·• 

(j1.l'•MU·O) VCW Of' COMPl.ETto CHIC-'GO 
STITCH -SIC(. AWAY F"ROM 

EQUIPMlNT 

STITCH CABL.E.S SOT!-1 WAYS 
AT TWISTS ANO WHt?E 
.ACCfTIONAl. IUCIOITY ,5 
AEQUIAEO. 

FIG. 2 CHICAGO STITCH USED TO SEW CABLES TOGETHER 
(PAR. 4.1541) 

5. SECURING SWITCHBOARD CABLE AND WIRE 
FROM THE CABLE RACK TO mE BUT? LOCA-
!!.Q! 

5.1 General 

5.14 R-4265 Nylon Cable Ti~a shall not be 
used for securing vertically run 

switchboard cables tqtaling leas than r/2 11 in 
combined diameter to cable brackets or other 
wiring supports. 

5.11 When securing cables with R-4265 Nylon 5.2 
Ties, the locking head of the tie shall 

Securing Switchboard Cable at Frames, 
Bays, Racks, and in Switchboards 

not appear between layers of cable. 

5.12 R-4265 Nylon Ties shall not be placed 
directly over the heads of other 
nylon ties. 

5.13 Nylon ties shall not be used for secur-
ing coaxial cable to cable brackets, 

towel bars, etc., unless the coaxial cables can 
be completely embedded in the center of the 
cable form. 

5.21 Secure all cables and wire to sup-
ports except short 11a1ltiple in 

switchboards, deska; and cablea passing through 
fanning rings. Refer to Section 221 of Hand
book 9 for requirements pertaining to the pro
tection of rubber and PE insulated wires when 
securing. 

5.211 Secure cables to the top cable 
bracket of a frame with R-2916 Twine, 

using either the Ita.naaa City or Chica.go stitch 
as illustrated in Figure 6 of this section. 
See PAR S.214 for exception. 
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APPROXIMATE 
MIDPOINT 

0 

0 0 • 
0 0 0 0 

0 0 0 0 

0 0 • 0 

0 0 

2 STRANDS 
OF TWWE 

RP-1 7679-P 

FIG. 3 CABLES ROM MISCELLANEOUS RUN SECURED TOGE'I'UJl BETWEEN 
!ACK AND FI:RST SUPPORT WITH A MODIFIED CHICAGO STITCB 

(PAR. 4.1542) 

5.212 When securing switchboard cable butts 
at equipment frames, the cable butt 

will be secured to the cable bracket with 
R-2916 Twine, regardleaa o.f the location of 
the frame. See PAR 5.214 for exception. 

5.213 Secure cables to equipment frame 
brackets (except cable butts and at 

the top bracket) using R-4265 Nylon Ties a1 
shown in Figures 4 and-5 or R-2916 Twine as 
shown in Figure 6. See PAR 5.214 for exception.• 

5.214 -When securing additional cables to 
• bracket that already con-

tains secured cables, the added cables shall be 
anchored to the bracket if possible. Where it 
is not possible to anchor the added cables to 
the bracket due to cable build-up, they may be 
banded to previously secured cables. Twine 
shall be u1ed for banding in the vicinity of 
the top bracket (first cable support) and at 
cable butt locations. At other cable support 
locations, the R-4265 Nylon Cable Ties are 
acceptable. 

{ 

" 
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U-BRACKET 

!U'-0071 RM-1 

FIG. 4 SECURING CABLE TO 'rBE INSIDE or u 
TYPE BRACDT 
(PAR. 5.213) 

5. 215 When securing at equipment frame sup-] 
ports, the maximum number of cables 

placed under an R-4265 Nylon Tie or R-2916 
Twine Stitch shall be in accordance with Table 
"A" of this section. 

5.22 When securing on a frame, the last 
support adjacent to the butt should 

be withheld until the cable has been stripped 
and the stripper placed in position for the 
fanning or forming operation. 

5.23 Where the butt location of cables is 
between cable brackets, below the low

est bracket, or above the uppermost bracket on 
the frame, secure the cables to other cables 
passing the butting point to provide additional 
support. 

5.231 When the butt is located in excess of 
2 inches below the uppermost or an 
intermediate cable bracket: 

(a) Secure a single cable to one or two 
large cables or several smaller cables 

with a nylon tie or band of twine placed 
approximately 1 inch above the butt. 

(b) Secure two or more cables together 
with a nylon tie or band of twine 

placed approximately l inch above the butts 
and include one or two large cables or sev
eral smaller cables. 

t lowest cable bracket, it is permissi-
5.232 When the butt is located below the J 
ble to have a length of 10 inches between the 
butt and the bracket. 

!!Q!!!_ If the butt is located at a 
point in excess of 10" below 

the lowest cable bracket, the butts 
are considered to be inadequately 
supported and such cases should be 
referred on a Route "C" J. I.M. as 
specified in the Service Division 
Instructions. 

5.233 When the butt location is above the 
uppermost cable bracket on the frame 

or bay upright, the butted cable or cables 
should be secured to one or two large cables 
or several amaller cables passing the butt 
location. Place the nylon tie or band of twine 
approximately ·l inch above the butt location. 

5.24 Secure cables coaipactly so they will 
not occupy a greater space than is 

provided for the particular runs. 

!!!'.!!..!. Secure cables in a coaipact 
and neat manner. 

5.3 Securing Switchboard Cable and Wire 
at the Vertical Side of Distributing 
Frames 

5.31 Secure cables to transverse at'11l with 
either twine or R-4265 Nylon Ties as 

shown in Figure 6, 7, or 8. Place the number 
of cables under an R-4265 Nylon Tie, or Twine 
Stitch, in accordance with Table "A" of this 
section. 

5.311 Oa distributing frames having trans-
verse arms on 13 inch vertical cen

ters, secure all cables at all transverse arms. 

5.312 Oa distributing frames having trans-
verse arms on less than 13 inch 

vertical centers, secure all cables at the 
first (top or bottom) transverse at'11l where 
cables eater the frame and at alternate arms, 
counting from the first arm. At other than 
alternate arms, secure only those cables which 
butt or turn off at these arms. 
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5.313 When fanning rings are used on the 

vertical side, the ring shall be con
sidered as a means of securement for those ca
bles within the ring. 

5.32 Arrange the cables as shown on the 
cable plan drawings. 

5.33 Secure cables terminating on the ver
tical tertiiinal strips in each vertical 
in the following manner. 

5.331 Secure the cables to the first trans-
verse arm after determining the arm 

at which each cable will break off. 

5.332 Stripping and butting the cables be-
fore securing them to the other trans

verse arms will facilitate the stripping and 
butting operation. 

5.3321 An exception is where cables are ar-
ranged 011 amltilayer basis with the 

bottom. layers serving the terainal strip• fur
thest away (lower or upper part of vertical) 
from the first arm. Securing the bottom layers 
partially down or up the vertical before strip
ping and butting the cables in these layers 
will facilitate the securing operation. 

~ 5.333 Secure cable butts to transverse 
arms including cables butting at the 

first arm with R-4265 Tie or Twine. Arrange 
the butts of the cables terminating on the 
vertical terminal strips so that they will be 

~ in vertical alignment. 

5.3331 A dimension is generally shown on 
cable plan drawings between the rear 

1ide of the vertical terminal strips and the 
aide of the vertical cable run adjacent to 
them. ?his fixes the position of the cable 
break-offs (cable butts) on the transverse araaa. 
Generally, this diaenaion is 1horter for the 
cables butting at the first arm. 

5.3332 At transverse arms where fanning 
rings are used, place cable butt• and 

as many cables adjacent to the butted cables 
as the ring will easily accommodate within the 
ring. Cable plan drawings show the application 
of fanning rings for this purpose. 

5.34 Secure cables terminating on the 
horizontal terminal strips in each 
vertical as follows. 

' 

5. 341 

5.342 

Secure the cables to the first trans
verse arm after determining the arm 
at which each cable will turn off. 

Determine the arms to which cables 
will be secured. 

5.3421 Generally, cables turn off from the 
side of the cable run next to the 

horizontal terminal strips with the cable turn 
offs in a vertical line. 

5.3422 Some cable plan drawings fix the ver-
tical cable line of turn off by refer

ence to the face of the bay vertical angle as 
follows: 

(a) By a dimension between the line 
and the angle face for some ver
ticals. 

(b) By specifying the minimum bend -
ing radius for the cables in-
volved between the line and the angle 
face for other verticals. 

5.3423 Some cable plan drawings show cables 
turning off from the side of the 

vertical cable run away from the horizontal 
terminal strips but aot in vertical align111ent. 
Examples are Panel and Step-by-Step IDF's. .. 
5.343 Pass cables through the frame and 

secure them to the transverse araa 
as in Figure 11 or 12. 

[
5.35 Wires run with switchboard cable at 

the vertical side of distributing 
frames shall be secured to transverse arms in 
the same manner as switchboard cable. 

5.4 Securing Switchboard Cable to Brackets 
at Crossbar Single Sided LDP and 'I'IDF 
by Sewing 

5.41 At the LDF and TRDP and grouping 
frames ou crossbar installations, it 

will be necessary to take special precautions 
to insure maintaining the radius required in 
the cables at each location between cable rack 
and top bracket. Form cables over wood strips 
secured to the underside of the superstructure 
are so located as to maintain the proper radius 
and uniformity of the cable bends. 

( 

'·-
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FRONT VIEW REAR VIEW RP-0033 RM-1 

FIG. S SECUllINC CABLE TO ''L" TYPE BIACDT 
(PAil. 5.213) 

5.42 Install cable brackets loosely when 
cables are run into the frame. 

Tighten after cables are sewed to the rear of 
the bracket. See figure 9. 

5.43 Secure cables run on the rear (out-
side) of cable brackets by sewing, 

using the tanaaa City or Chicago Stitches as 
shown in figure 6 of this section. Use two 
strands of twine and place the number of cables 
under a stitch in accordance with Table "A". 
Secure cables at every bracket. 

5.431 'l'he hole in the end of the bracket 
may be used to secure the sewing 

twine when cables are located close to the 
end of the bracket. 

5.44 To avoid sewing cable unaecessarily 
at the rear of brackets, place block 

relay and message register cables inside of 
brackets which are not occupied by cables from 
the line link frames to the horizontal terminal 
strips. This practice is shown in detail on 
the cable plan drawing for these frames. 

5.5 Securing Switchboard Cable Running 
t:Juder and Perpendicular to Trans

verse Arma at the Horizontal Side of Distri
buting Framu 

5.51 Cables running perpendicular to the 
horizontal transverse arms shall be 

secured to the underside of the transverse 
arm with R-4265 Nylon Ties or R-2916 Twine. 

5.52 

Figure 6. 
cable per 

5.6 

Secure all cables at each trans
verse arm as shown in Figure 10 or 

Refer to Table "A" for number of 
tie or stitch. 

Securing Switchboard Cable and Wire 
Along Transverse Arma and Similar 
Supports 

5.61 Secure cables along transverse arms 
of distributing frames by using ca

ble ties (R-4265 List 2) as shown in Figure 
11 or with twine as shown in Figure 12. 

5.62 Cables should be butted and stripped 
at the horizontal side of the dis

tributing frame prior to applying the last 
. R-4265 tie or twine stitch adjacent to the 
butt. Care should be taken to insure correct 
placement of cable butts and to maintain pro
per radius and uniformity of cable bends. 
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LCC.K OR °K..,,.SA$ C. I TY" 
sr ITCH----~ 

SW UAR E: Kl'IOT r OR ("'1) I NG 
STITC.HE:S. PULL TIGHT 
ANO CUTT ~r 0<05. 

STARTl~C LOOP 
PL.ACED AROUND 
FOAM & BRACl<E T 
SIMILA" TO THE. 
STAATING LOOP 
FOR A. REGULAR 
CHICAGO STIT 

J____ _ _ _l 
A A 

SECT AA 

SECURING CABLE TO SUPPORT WITH 
KANSAS CITY STITCH - SECURING CABLE TO SUPPORT WITH 

CHICAGO STITCH 

FIG. 6 SEWING CABLES TO CABLE BBACD:TS AND DISTllIBUTING FR.AME TRANSVERSE AltMS 
(PAR. 5.211, 5.212, 5.213, 5.31, 5.43) 

~-HEAD OF TIE 
ON REAR 

TOP TRANSVERSE ARM OTHER THAN TOP TRANS VERSE ARM 
RP-0089 RM-1 

FIG. 7 SECURING FIRST LADR OF CABLE ON VERTICAL SIDE OF DISTRIBUTING FUME 
(PAR. 5.31) 

C.~LE SIZE MAXIMDM CABLE 
(DIAMETER) BUNDLE DIAMETER 

(OR. EQUIVALENT) 

LESS THAN 1/211 1-1/2" 

1/2" to l" 2" 

LARGER. 'IRAN 2-l/2" l" 

TABLE "A" 

MAXIMlJM CABLES PER R-4265 TIE OR TWINE 
SUTCH AX CABLE SUPPORTS 
(PAR.. 5.215, 5.31, 5.43, 5.52) 

\ 

( 
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TIE PLACED AROUND 1Sl 
Mm 2ND LAYER WITH 
1-1EAO AT THE REAR 

SECOND LAYER 

If more than 3 layers 'RO LAYER 
are required. it ANO SllBSEQUENT 
may be necessary LAYERS 
to band subsequent 
layers with twine 
when the heads of the 
nylon ties cannot be 
positioned so they do not 
appear between layers of 
cable. 

11 

f 

340 

LOCATION OF 
HEAD TOP VIEW 

i..-.,,,i.-::it--........ .do-_,,..-=:11'"'~ ST ANO 2ND LAYER 
FASTENED AS IN-
0 t CAr ED. 

~==tl=T==O=*~ 
TIE PLACED 

AROUND 2ND ANO 
' 0 LAYER WITH 

HEAD TOWARDS OPEN 
f""'P"..P.-!Gl""-'lii=~'1"1ENO OF TRANS VERSE 
t>.P.-i:>..P-t:>-1~ARM. 

THIRD LAYER 
RP-0090 RM-1 

FlG. 8 SECURING SECOND AND SUBSEQUENT LAYERS OF CABLE ON 
VERTICAL SIDE OF DISTRIBUTING FRAMES 
(PAR. 5.31) 

L-~-4~-i--++-~TIGHTEN THIS SCR!W 

("./".10350· ... ) 

Al'T£Ft SEWIN'i 
c:ABUS ON "!A" OF 
!RACKET. 

TM ESE CABLES ARE 
SECURED ONLY 9Y 
TME CLAMPING f'F!C'T 

__ .,...O.F THE AO.JUSTA8L£ 
BRACKET. 00 NOT 
TIGHTEN THIS 8"ACK

(R.P.I0.35J·A) 

ET UNTIL AFTE" CAel.ES 
ON REAR OF !IV.CJCE T 
ARE SECURED. . 

FIG. 9 SECURING CABLE TO BRACKETS AT SINGLE SIDED LDF AND TRDF BY SEWING 
(PAR. 5.42) 
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5.63 Cables which are run parallel to 
the transverse arms at the horizon

tal side of the distributing frames should be 
secured to the transverse arms with cable ties 
or twine as fol lows : . 

(a) On arms 5" or less in length, place 
a tie at the cable butt. (Cable 
Sheathing side.) --

(b) On arma over 5" but less than 9" in 
length, place a tie midway between 

the butt and turn of the cable. Where 
fanning rings or distributing rings are 
not used, place additional ties at ~ 
of cable as covered in PAI.. 5.631. 

(c) On arms 9" to l'-6" in length, place 
a tie aa near to the turn of the 

cable as practicable and another uniformly 
close to the butt. Where fanning rings 
or distributing rings are not used, place 
the second tie at the butt of the cable 
as covered in PAI.. 5.6JI:""9 

(d) On arms longe-r than l'-6", place a 
tie as near to the turn of the cable 

as practicable, either on the horizontal 
or vertical side of the upright, a second 
tie midway between the butt and turn, and 
a third tie uniformly close to the l!!!,lli 
Where fanning rings or diatributing rings 
are not used, place the third tie at the 
~ of the cable as covered in PAR. 5.631. 

12 

5.631 At the horizontal side of distribu-
ting frames, where cables are run 

parallel to the transverse arms and where 
fanning rings or distributing rings are not 
used at the cable butts, place a fiber detail, 
449759 (or a piece of 1/64" fiber), •between the 
cable butt and the transverse arm to prevent 
the wires at the cable butts from coming in 
contact with the metalwork. Secure the fiber 
detail in place by locating the tie (nylon or 
twine) at the cable ~ (Cable Sheathing side) 
as shown in Figure 11 or 12. 

5.64 Typical arrangement• of nylon tiea 
and cables secured with nylon ties 
are illustrated in Figure 11. 

·~ '-"' · . 

S.641 

S.65 

. ,,,., 

Be particularly careful-not to apply 
ties 80 tight as to deform the cable 
covering. 

Place wire run with cable.between 
the cable and the transverse arm. 
Additonal p-rotection is unnecessary. 

lST I.AYER 

,.---------~~------------..1.1.~"'l"T"----~ 2NI> LAYER 
3RD LAYER 

t 

~-GTiS 

FIG. 10 CABLES SECURED TO UNDER SIDE OF TRANSVERSE AIM 
Winl R-4265 NYLON TIES 

(PAR. 5.52) 

,,,--
( 
~. ',,. 
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CABLE T-;[S- -.. (R-4265; 
···------- 1 

,,.,.---~--__ -_--1._ 'J--__ -:. ;· ..:.:...:::::::-:-- ----i l 

;:----_· -- DI'J 
E!"-:-=-== . --- " 

LARGE SINGLE 
CABLE TIED TO 
CHANNEL SUPPORT 

2 CABLES TIED 
TO CHANNEL 

SUPPORT 

I 
SJ4Al.L CABLE TIED TO CHANNEL SUPPORT {~ I () 

) 
TYPICAL ARRANGEMENT OF CABLE 
TIED TO TRANSVERSE ARM WITH 
CABLE TIES. 

(RP·00t2) 

FIG. ll CABLE SECURED AI.ONG TRANSVERSE ARM WITH R-4265 NYLON TIES 
(PARS. 5,343, 5,61, 5,631, 5.64) 

LAAGESINGU 
CABLE TIED TO 

CHANNEL SIJPf'C)RT 

2 CABLES TIEO 
TO C.HANN(L. 

SUPPORT 

SINGLE SMloLL 
CABLE TIED 
TO CHANNEL. 

SUPPORT 

• ENDWITH·-.al 
SQUARE KNOT~~ 

(•,•lllU· L) 

SMALL. CABLE TIEO TO CHANNEL. SUPPOAT 
USING SINGL.£. BAND Of" TWINE 

... 

j 

FIC. 12 TYPICAL METHOD OF SEWING CABLE AT HORIZONTAL TRANSVERSE ARM ON DISTRIBUTING FRAMES 
(PARS. 5.61, 5.631, 5.343) 
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-6-·---~~ VERIFICATION 

6. l 

VERIFICATION ITE~S AND BRIEF STATEMENT OF REQUIREMENTS 

Arnrngement of Cable arid Wire From C.'lhl.• Rnck tll Butt 
Location 

6. 11 Arrangement 

6. lll 

6.112 

6.2 

Cables arranged as indicate.d on cable plan drawings for each 
type of equipment. 

Cables arranged to permit installation of ultimate equipment. 

Securing Switchboard Cable and Wire on Rack, Frames, Bays, 
and in Switchboards 

6.21 General 

6. 2101 

6.2102 

6.2103 

6.2104 

6. 2105 

6.2106 

6.2107 

6.2108 

6.2109 

6. 2110 

All cable and wire secured to supports at frames, bays, racks, 
and switchboards except short multiple in switchboards and 
desks and cables passing through fanning rings. 

Cables secured to new frames, bays, relay racks, switchboards, 
and verticals of distributing frames as.shown on cabling 
drawings. 

Switchboard cables leaving racks and entering switchboards, 
frames, or other equipment secured so ;hat there is no 
appreciable sag in the cable. 

Cables between last support on cable rack and first support 
on frame (except distributing frames) not unsupported for 
a distance greater than 2'. 

From top of duct type bays to cable rack, unsupported length 
of cable not more than 2'. 

From distributing frames to cable slot in floor, unsupported 
length of cable not more than 4'. 

·cable entering distributing frame from cable rack, unsupported 
length not to exceed 3'. 

Cable groups secured midway between cable rack and first 
support where distance between these points is such that 
cables tend to spread apart. 

Cables from miscellaneous runs secured together between 
rack and first support with nylon tie or band of twine for 
bundle 4" in diameter and under, over 4" in diameter with 
modified Chicago stitch. 

Proper number of cables under stitches or nylon ties. 

REFE'ltENCE 
Paragraph 

Number 

5.32, 
4.11 

4.112 

s.21 

4.12 

4.15 

4. 151 

4.152 

4.153 . 

4.153 

. 
4.154 
4.1541 

4.1542 

5.215 
5.31 
5 ,ti 3 
5.52 

Figure 
Number 

1,2 

3 

. ---------___ __.._ 

( 

( 

\., ·-
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6.2111 

6.2112 

6. 2113 

6.2114 

6.2115 

6.2116 

6.2117 

6.2118 

6.2119 

15 

VERIFICATION ITEMS AND BRIEF STATEMENT OF REQUIREMENTS 
(CONTINUED) 

Nylon ties shall not be placed directly over the heads of 
other nylon ties. 

Locking head of nylon tie shall not appear between cable. 

Coaxial cable not secured to cable brackets, to~l bars, etc., 
with R-4265 Nylon Ties unless completely embedded in the form. 

Vertically run cables totaling less than 1/2" in combined 
diameter not secured to cable brackets or other wiring 
supports with nylon ties. 

Cables secured to equipment frame brackets with R-4265 
Nylon Ties (except at cable butt and top brac~t), or twine. 

' 
Cables secured to top bracket of equipment frame with twine. 

Cable butts on equipment frames secured to brackets with twine. 

Where cable butts appear above, below, or between equipment 
frame brackets, the butt will be secured to other cables 
passing the butting point. 

ll-4265 tail flush with head. Maximum protrusion 1/32". 

6.22 Securing Cable and Wire at Vertical Side of Distributing 
Frames 

6.221 

6.222 

6.223 

6.224 

6.225 

Cables secured to every transverse arm on distributing 
frames having arms on 13" vertical centers. 

Cables secured 'to first transverse arm, to alternate arms, 
and at all arms where they butt or turn off on distributing 
frames having arms on less than 13" vertical centers. 

Fanning rings used on the vertical side considered a means of 
securement for cables within the ring. 

Secure butts of cable with R-4265 Tie or· Twine. Arrange butts 
of cable to vertical terminal strip in vertical alignment. 

Wires run with switchboard cabie secured to transverse arms 
in the same manner as switchboard cable • ... 

6.23 Cables Running at Right Angles to Transverse Arms on Hori
zontal Side of Distributing Frames 

6.231 

6.232 

Cables secured to underside.of transverse arms with nylon 
ties or twine. 

Cables secured at every transverse arm unless otherwise 
specified. 

REFERENCE 
Paragraph 

Number 

5.12 

5.11 

5.13 

5.14 

5.213 

5.211 

s.212 

5.24 
5.241 
5.242 
5.243 

3.52 

5.311 

5.312 

5.313 

5.333 

5.35 

5.51 

5.52 

Figure 
Number 

4,5,6 
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VERIFICATION ITEMS AND BRIEF STATEMENT OF REQUIREMENTS 
(CONTINUED) 

REFERENCE 

6.24 

6.24: 

6.242 

6.243 

6.244 

6.245 

Cable Secured Along Transverse Arms and Similar Supports 

Cables along transverse arm secured with R-4265 Cltble Ties 
or twine. 

Proper number of ties or stitches used according to length 
of transverse arm. 

Wires at cable butts oa horizontal aide of distributing 
frame protected with fiber detail P449759 when fanning rings 
or diat"ributing rings are not uaed. (1/64" sheet fiber used 
when P449759 not available~) 

Nylon ties not applied ao tight aa to deform the cable 
covering. 

Wire ruu with cable placed between cable and traaaverae 
arm without additional protection. 

~ Indicates new or changed iuformation. 

[ VeTtic.al lines at side of parag7apha 
indicates Tequirementa. 

Paragraph 
Number 

5.61 

5.63 

. 
5.631 

5.641 

5.65 

Engineering Planning Manager 
(Installation) 

Reason for leiaaue: 
To modify Paragraph 5. 333. 

Figure 
'Number 

11, 12 

( 

\ 
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