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INTRODUCTION 

The Key Systems Service Manual consists of Volumes I, II, and Ill. Volume I 
contains three parts: Common Key System Information, General Apparatus, 
and Telephone Sets. Volume II contains information concerning lA, lAl, 
and 1A2 Key Telephone Systems. Volume Ill includes those BSPs unique to 
COM KEY* services. The sections are compiled in the manual numerically 
and not in the order they appear in the Table of Contents. 

This manual supports plant craft personnel in their daily work operations. 
The sections contained in the manual provide information necessary for in­
stalling and maintaining key systems. 

For information not included in this manual, refer to the standard BSP files. 

•Trademark of AT&T Company 

ISSUE 6, JULY 1980 
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BELL SYSTEM PRACTICES 
AT&TCo Standard 

SECTION 518-010-101 
l11ue 2, March 1976 

CENTRALIZED KEY TELEPHONE INSTALLATIONS 

1. GENERAL 

1.01 This section contains infonnation on centralized 
key telephone installations using color-coded 

modular backboards, 88-type wiring blocks and 
600-series modular panels in equipment rooms, 
riser closets, apparatus closets, satellite closets, 
and satellite locations. 

1.02 This section is reissued to: 

e Add information on 187B1 and 188A1 
backboards 

e Add infot:mation on 88-type w1rmg blocks 
and 600-series modular panels 

e Include information fonnerly contained in 
Section 461-100-101. 

Since this reissue covers a general revision, arrows 
ordinarily used to indicate changes have been 
omitted. 

1.03 This section covers the majority of basic 
Key Telephone System (KTS) services currently 

in use in an effort to create a standard centralized 
KTS installation. In some cases the scheme will 
not be clearly applicable and local improvisation 
will be required. In this case, the guidelines should 
be followed as closely as possible. 

1.04 A well-planned terminal arrangement is 
essential for installation of all KTSs. Proper 

planning will ensure standard construction practices 
so craft personnel working on Key Telephone System 
installations will see the same layouts at all terminals. 
This planning should result in lower initial installation 
costs, maintenance expense, and improved housekeeping. 
The installation should also be planned with expansion 
in mind , rather than just to accommodate the 
customer's current demands. 

1.05 When planning new installations, close 
coordination is required between the Architects 

and Builders Service, Station Installation, Marketing, 

and Outside Plant Engineering, to ensure standardization 
of apparatus and services provided by these groups. 

1.06 Certain tenns used to describe the standards 
for cross-connecting, terminating and cabling 

of KTS installations may be unfamiliar to the user. 
The following paragraphs define these terms. 

(a) Terminal Room: Location (usually in the 
basement) inside a building where the entrance 

cable from the central office (CO) terminates. 
The CO pairs are cross-connected to the pairs 
that radiate throughout the building. PBX, key 
and/or special equipment may also be terminated 
in this room. 

(b) Equipm ent Room: Location generally used 
to house PBX equipment. It may also contain 

KTS apparatus and terminating facilities. 

(c) Apparatus Closet or Room: A location 
for terminating the inputs and outputs of 

CO , PBX, key and special equipment. The 
equipment is usually located in the apparatus 
closet. Locating the equipment in the closet 
provides the following advantages: 

• Equipment-operating noise is eliminated from 
office area. 

e Office appearance is improved. 

e Work operations cause little disturbance to 
customer. 

e Equipment space is minimized and common 
equipment can be shared. 

(d) Riser Closets: Location on each floor where 
riser cables terminate for further distribution 

on that floor. A riser closet may also serve as 
an apparatus or satellite closet. 

(e) Satellite Closet: Houses tenninating facilities 
for KTS services, stations , and CO/PBX 

lines. It does not contain KTS apparatus. 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. Page 1 



SECTION 518-010..101 

(f) Satellite Location: Serves same function 
as a satellite closet. It may be a flush-mounted 

wall cabinet or box, a surface-mounted terminal 
box, or a terminal facility mounted in some 
other area. 

(g) Key Telephone Stations: Multikey telephone · 
sets which are used to receive and initiate 

calls. 

(h) Key Telephone Systems: Building block 
units of station apparatus designed to provide 

multiline pickup, line lamp signals, common 
audible signaling, intercom, and auxiliary service. 
These units are installed on customer premises. 

(i} Service Features: Categorized as follows : 

• Basic line 

• Intercom 

• Auxiliary 

(j} Basic Line Services: Include line pickup, 
line hold, and call status indications in the 

form of lamp signals for multiple lines appearing 
at key telephone stations. 

(k} Intercom Service: Provides internal 
communication among stations without the 

need for connections through CO or PBX facilities. 

(I} AIUiliary Services: Provide special features, 
such as: 

• Exclusion 

• Power failure transfer 

• Incoming call transfer 

• Auxiliary lamp control 

• Common audible signals. 

&ferences 

1.07 For additional information, refer to the 
following sections: 

• 461-604-100-Connecting Blocks, 66-Type; 
Tools, Terminating, Adapters and Maintenance 

Page 2 

• 461-604-102-Connecting Blocks, 66A, B, C 
and M1-Type, Identification 

• 461-608-100-Connecting Blocks and Wiring 
Blocks, 88-Type 

• 518-215-419-Service, 1A2 KTS Panels, 620-, 
641-, and 642-Type. 

2. IDENTIFICATION 

2.01 The backboard and wiring block color scheme 
presented in this section is a standard plan 

to be followed when making terminations and 
cross-connections on customer premises. This plan 
calls for all inputs and outputs from KTS equipment 
located in a specific area to appear on one 
cross-connection field along with the termination 
of CO/PBX lines and station lines serving that area. 
There are four classes of lines that require 
cross-connections. These lines and the color backboard 
or wiring block field assigned to them are as 
follows: 

BACKBOARD/ WIRING 

BlOCK COlOR UNES 

green 1. Toward central office 

blue 2. Toward station sets 

red 3. To and from KTS equipment 

yellow 4. To and from auxiliary equipment 

Note: Purple has been designated PBX 
connections but will not be covered in detail 
since this section deals primarily with key 
system installations. 

2.02 This standardized plan allows easy identification 
of the terminations of the telephone services 

involved. See Table A for backboard selection 
and Table B for wiring block selection. 

3. PLANNING 

3.01 A telephone closet (apparatus or satellite) 
contains the apparatus necessary to provide 

telephone service to the area served by the closet. 
This apparatus may also be housed in an equipment 
room. See Fig. 15 for a typical layout showing 
the relationship between closets. 
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TABLE A 

BACKBOARD SELECTION 

SEE EIW 
CODE COLOR 

FIG. 
MATERIAL 888 

BRACKETS 

183A1 BLUE 4 

l83A2 GREEN 1 4 

183A5 YELLOW 4 

183B1 BLUE 8 

183B2 GREEN 
2 METAL 

8 

183B3 RED 8 

183B5 YELLOW 8 

184A1 RED 3 

184B1 RED 4 

184B2 RED 5 

185A1 YELLOW 6 PARTICLE 
BOARD 

187B1 WHITE 7 METAL 

188A1t WHITE 8 METAL 

• Connecting blocks must be ordered separately. 
t Use with 88-type wiring blocks only . 

3.02 Each closet should meet the following 
requirements: 

• Walls to be used to mount equipment should 
be lined with 3/ 4-inch plywood. 

• Walls to be used to mount backboards should 
be equipped with 3/4-inch furring strips 
spaced on 10-inch horizontal centers starting 
even with the top of the top backboard. 

Note: 88-type wiring blocks may be mounted 
directly on the wall using fasteners appropriate 
for the type of wall surface. 

EIW EIW MAXIMUM NUMBER 
8684·25 DISTRI · TERMINATIONS lPAIRSJ 
CON· BUTING USING CONNECTING BLOCKS 

NECTING RINGS 
BLOCKS P-43X237 86M1 ·2S· 66M1·50• 66B4·25 

2 

4 

4 

100 200 

100 200 

100 200 

200 400 

200 400 

200 400 

200 400 

6 50 

12 100 

100 

6 

16 

4 

• A minimum of one ceiling light with a wall 
switch located near the door. 

• A 20-ampere circuit with two 110-volt duplex 
receptacles. 

3.03 For optimum working conditions, one closet 
should be provided for each 10,000 square 

feet of usable floor space. The cabling should be 
laid out so that all cable runs between the apparatus 
closet and the key equipment are as short as 
possible. Loop resistance should not exceed 50 
ohms or approximately 1000 feet of 24-gauge cable. 
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SECTION 518-010-101 

TABLE B 

88-TYPE WIRING BLOCKS 

COOE COLOR 
MAX. NO. OF 

SEE 
(NOTE 1) (NOTE 2) TERMINATIONS 

FIG. 
(PAIRS) 

88AW1-100 100 9 

88AW1-300 300 10 

88BW1-25 25* 11 
White 

88BW1-25C + 25* 12 

88BW1-75 75t 13 

88BW1-75C + 75t 

Note I : 3- or 5-pair 88-type connecting blocks 
(Fig. 14) must be installed to provide for cross­
connects. 

Note 2 : Color-coded designation strips are used 
to determine application of the wiring blocks 
as follows : 

Green field - 188AG1-100 (includes cable 
pair count) 

Yellow field - 188BY1-100 
Red field -188BR1-100 or 188CR1-25 
Blue field -188AB1-100 (for tie cables-

includes cable pair count) 
- 188BB1-100 (for key stations) 

* Five multiples of one 25-pair cable . 

t Five multiples of three 25-pair cables. 

f Factory-wired with a 5-foot length of 
connector cable. 

Page 4 

3.04 See Tables C and D to estimate closet space 
required for KTS apparatus. 

3.05 See Tables E and F to estimate horizontal 
wall space needed to mount modular backboards 

and 88-type wiring blocks in apparatus closets and 
satellite closets, respectively. 

3.06 Fig . 16 shows a typical arrangement of 
modular apparatus installed in an apparatus 

closet. 

3.07 The 88-type wiring blocks may be used in 
all indoor applications currently using 66-type 

connecting blocks and modular backboards. The 
88-type wiring blocks provide the following advantages: 

• Require less space 

• Shorter jumpers and easier jumper tracing 

• Easier pair identification for cross-connections. 

3.08 Fig . 17 shows a typical arrangement of 
88-type wiring blocks installed in an apparatus 

closet. 

3.09 The 600-series modular panels may be 
intermixed in the RED terminal field with 

the 184B-type backboards. See Fig. 18. 

4. INSTALLATION 

Bsckboards-183- and 184-Type 

4.01 The cornerstone of the terminating field is 
the green backboard on which the CO/PBX 

lines terminate. The minimum number of green 
backboards placed will be two, one above the other. 
The bottom of the lower backboard should be 12 
inches off the floor and the left edge placed at a 
predetermined mark. See Fig. 19 and 20 for the 
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TABLE C 
1A2 KEY TELEPHONE SYSTEM APPARATUS MOUNTING REQUIREMENTS 

NUMBER O F FLOOR AREA IN 
LINEAR FEET OF AREA SERVED APPARATUS MOUNTINGS SQUARE FEET REQUIRED 

LATERAL WALL SPACE IN SQU ARE FEET (7 It b y 3 It) IN CLOSET 
REQU IRED IN CLOSET * (Sff TABLE D ) 

Up to IR,OOO I 12 4 

IR,OOO 16 
to 2 or 8 

36,000 32t 

•For 1Al key equipment use, one 7-foot apparatus mounting is required for up to 9000 sq. ft. of served 
floor area. For more than 9000 sq. ft., double the number of apparatus mountings. 
·;·Required when apparatus mountings are located so that swing-open gate clearance space cannot be used 
jointly by both apparatus mountings. 

TABLED 
CLOSETS FOR IA2 KEY TELEPHONE SYSTEM APPARATUS MOUNTINGS 

CLOSET-TY" MINIMUM DEPTH REQUIREM ENTS/ REMARKS 

Walk-in 3 ft Provi des clearance for swing-open apparatus 
mounting gate 
One wall can be used 
For s ha I low cl o~l't (1-1/2 ft min.). unobstructed 
at'<.'l'SS to corrid or or office area for swi ng open 
gatl's 

Wa lk-in ·1 ft If two arl.iaccnt wa lls or opposite wall s arc used 
for apparatus mounting 

Walk-in !) ft If two opposite wa lls and common adjacent walls 
an• use rl for apparatus mounting 

Walk-in I ft If two opposite walls only arc used for apparatus 
mounting 

Sha ll ow Apparat us 1-1/:! ft :Minimum rloor height : 6 ft 8 in. 
(2-l / 2 ft max.) :\linimum door width : 3 ft with center post 

eliminated between doors 
:\finimum ceiling height : 7-1 /2 ft. to accept 85-
inch apparatus mounting 

V'lldk-in 3 ft :\I inimum door height : 6 ft 8 in . 
:\finimum door width : 3 ft 
:\1 inimum cei ling height : 7-1/2 ft. to accept 
8fi-inch apparatus mounting 
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basic mounting patterns for apparatus closets and 
satellite closets, respectively. Table G shows the 
sequence for mounting 66-type backboards in a 
standard configuration. Table H provides a similar 
sequence for 88-type apparatus. 

Wiring Blocks--88 Type 

4.02 The arrangement of the wiring blocks on a 
wall depends on the size and type of 

installation. A large KTS installation will use a 
horizontal arrangement of wiring blocks as shown 
in Fig. 21. A small KTS installation may use a 
vertical arrangement of wiring blocks as shown in 
Fig. 22. 

4.03 In general, the color coding covered in 2.01 
and the mounting patterns shown in Fig. 19 

and 20 also apply to the 88-type wiring blocks. 

ISS 2, SECTION 518-010-101 

600-Series Modular Panel 

4.04 The 600-series modular panels may be 
intermixed with 184B-type connecting blocks 

anywhere in the RED terminal field as shown in 
Fig. 23 and 24. 

5. WIRING PAnERNS 

5.01 When outside plant, apparatus, and station 
cables have been permanently terminated, 

future installation and service changes will be 
accomplished by using jumpers. 

5.02 Fig. 23 and Table I show jumper patterns 
for an apparatus closet which directly serves 

stations. 

5.03 Fig. 24 and Table J show jumper patterns 
for an apparatus closet which directly serves 

two satellite closets. 
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CIO 

BACKBOARD OR 
DESIG STRIP 

COL OR 

GREEN 

YELLOW 

BLUE 

TABLE E 

BACKBOARD AND WI RING BLOCK SPACE ESTIMATION FOR APPARATUS CLOSET 

SQUARE FOOTAGE OF FLOOR AREA 

BEI NG SERV ED 
SPACE FACTORS 

1000 1500 2000 5000 

Two 183A2 or one 1838 2 backboards or one 88AW1-300 wiring block 
will accommodate normal ou tside plant (CO) needs. 

One 185A1 backboard or one 88AW1 -100 wiring block is normally ade-
quate for aux il iary services. When special requirements are known, space 
must be provided in the yellow fi eld . 

A Stations (sq . fl . floor area served by apparatus closet/100 = A) 10 15 20 50 

B CALL DIRECTOR® tel sets (A/20 = B) 0 0 1 3 

c Key tel se ts (A - B = C) 10 15 19 47 

D Number of cable conduc tor pairs per CALL DI RECTOR 0 0 75 225 

(75 X B = D) 

E Number of cable conductor pairs for key tel sets (25 x C = E) 250 375 475 11 75 

F Total number of pairs for stations (D + E = F) 250 375 550 1400 

G Stations (50% of total sq . ft . fl oor area to be served by satellite 5 8 10 25 

closet /1 00 = G) 

H Number o f cable conductor pairs for key sets (G x R = H)* 20 32 40 100 

I Number o f cable conductor pairs for miscellaneous 2 3 4 10 

(H X 10/100 = I) 

J Total number of pai rs in t ie cable to satellite (H + I = J) 22 35 44 110 

AA Stations (sq . ft. served by other app . c loset /100 = AA) 10 15 20 50 

K Total number of pairs in ti e cable between app. closets 12 18 24 60 

([A+ AA) X 15/100 X R = K) 

L Total pairs fo r blue backboards ( F + J + K = L) t 284 428 6 18 1570 
--

10.000 

100 

5 

95 

375 

2375 

2750 

50 

200 

20 

220 

100 

120 

3090 

§ 
0 z 
!: 
b 
p 
2 
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TABLE E (Conti 

BACKBOARD AND WIRING BLOCK SPACE ESTIMATION FOR APPARATUS CLOSET 

SQUARE FOOTAGE OF FLOOR AREA 
BACKBOARD OR BEING SERVED 

DESIG STRIP SPACE FACTORS 
COL OR 

1000 1500 2000 5000 10,000 

Number of 183A1 backboards, L/200 pairs per 183Al 

BLUE Number of 183B1 backboards, L/400 pairs per 183B1 
(Cont) 

Number of 88AW1-100 backboards, L/100 pairs per 88AW1-100 

Number of 88AW1-300 backboards, L/300 pairs per 88AW1-300 

A Stations served from apparatus closet 

M Lines (All station per line = M) 

Number of 184A1 backboards, M/10 lines per 184Al 
RED 

Number of 184B1 backboards, M/20 lines per 184Bl 

Number of 88BW1 -25 wiring blocks, M/5 lines per 88BW1-25 

Number of 88BW1-75 wiring blocks, M/15 lines per 88BW1-75 

184A1 x 8.5 + 8.5 

12 

HORIZONTAL 18481 x 17 + 8 .5 

CLOSET 12 
SPACE 

REQUIRED :!: (88BW1-25) X 10.75 § 

6 12 

(88BW1-75) X 10.75 § 

2 12 
--

* R = ( 4 pair per line/1 = 4 (ratio assumed to be greater than one station per line). 

t For only one apparatus closet and no satellite closets, delete J and K; then L = F. 

2 3 4 8 

1 2 2 4 

3 5 7 16 

1 2 3 6 

10 15 20 50 

10 15 20 50 

1 2 2 5 

1 1 1 3 

2 3 4 10 

1 1 2 4 

1.4 2.2 2.2 4.25 

2.2 2.2 2.2 5.0 

0.9 0.9 0 .9 1.8 

0.9 0 .9 0.9 1.8 

Total required horizontal wall space is determined by the number of red bac kboards or wiring blocks times the width, plus the width of the 
yellow backboards or wiring blocks to be used . 

§ Raise this result to next highest whole number. The 6 and 2 in the denominator result from a maximum of 6 (100 pairs) and 2 (300 pairs) 
wiring blocks per column. 

16 

8 

31 

11 

100 

100 

10 1 

5 I 

20 I 
I 

7 

7.8 

7.8 

3.6 

3.6 
iii 
"' 
~ 

"' In 

!l 
0 z 
Cll 

CD 

~ 
1:: 
~ 
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TABLE F 

BACKBOARD AND WIRING BLOCK SPACE ESTIMAT ION FOR SATELLITE CLOSET 

BACKBOA RD OR 
SQUA RE FOOTAGE Of FLOOR AREA 

DESIO STRIP SPACE FACTORS 
COLOR • 

A Stations (sq. ft. floor area served by satellite closet/100 • A) 

B CALL DIRECTOR® tel sets (A/20 = B) 

c Key tel sets (A - B • C) 

D Number of cable conductor pairs per CALL DIRECI'OR 
(75x B = D) 

E Number of cable conductor pairs per key tel set (25 x C"" E) 
BLUE 

F Total number of pairs for satellite (D + E • F) 

Number of 183A1 backboards, F/200 pairs per 183A1 

Number of 183B1 backboards, F/400 pairs per 183B1 

Number of 88AW1-100 wiring blocks, F/100 pairs per 88AW1-100 

Number of 88AW1-300 wiring blocks, F/300 pairs per 88AW1-300 

AA Stations served from sate llite closet 

G Lines (AA/1 station per line= G) 

H Number of conductor pairs in tie cable (G x R :c H)t 

RED Number of 184A1 backboards, H/50 pairs per 184A1 

Number of 184B1 backboards, H/100 pairs per 184B1 

Number of 88BW1-25 wiring blocks, H/25 pairs per 88BW1-25 

Number of 88BW1-75 wiring blocks, H/75 pairs per 88BW1-75 

184A1 X 8.5 + 8.5 

12 

HORIZONTAL 
184A1 X 17 + 8.5 

CLOSET 12 

SPACE 
88BW1-25 X 10.75 § REQUIREDt 

6 12 

88BW1 -75 x 10.75 § 

2 12 

• Green and yellow backboards are usually not required in a satellite closet. 

t R = (4 pairs/line) • 4 (in tie cable) . 

1000 1500 

10 15 

0 0 

10 15 

0 0 

250 375 

250 375 

2 2 

1 1 

3 4 

1 2 

10 15 

10 15 

40 60 

1 2 

1 1 

2 3 

1 1 

1.4 2.2 

2.2 2.2 

0 .9 0.9 

0.9 0.9 

Total required horizontal wall space is detennined by the number of red backboards or wiring blocks to be used. 

BEING SER V ED 

2000 6000 

20 50 

1 3 

19 47 

75 225 

475 1175 

550 1400 

3 7 

2 4 

6 14 

2 5 

20 50 

20 50 

80 200 

2 4 

1 2 

4 8 

2 3 

2.2 3.6 

2.2 3.6 

0.9 1.8 

0.9 1 .8 

10,000 

100 

5 

95 

375 

2375 

2750 

14 

7 

28 

10 

100 

100 

400 

8 

4 

16 

6 

6 .4 

6.4 

2.7 

2.7 

Raise this result to the next highest whole number. The 6 and 2 in the denominator result from a maximum of 6 (100 pairs) and 2 (300 pairs) 
wiring blocks per column. 
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TABLE G 

INSTALLATION SEQUENCE- 180 SERIES BACKBOARDS 

COLOR 
AND PROCEDURE 

CODE 

First backboard 
Green Installed by construction forces in lower left corner 1 foot above floor. Horizontal 
183A2 location selected jointly by outside plant engineer and service foreman . 
or 
183B2 Second backboard 

Above first backboard, bottom butted to first backboard. 

Yellow 
Above second GREEN backboard, bottom butted to GREEN backboard. 185Al t 

Blue 
2 high -lower BLUE 1 foot from floor. 183A1 

or Left side of the first two backboards (2-high) butted to GREEN backboards. 
183B1 

White Butt left side of first backboard to YELLOW; extend required number of 
187B1* backboards horizontally using only one row. 

Top row: 

Red Butt left side of first backboard to YELLOW; extend required number of back-
184Bl boards horizontally using only one row. 
or 

If inadequate horizontal space, place second row of RED above first row of RED. 184B2H 

If inadequate height, place RED backboards in middle row, at end, inverted. Never 
place RED backboard in bottom row. 

* Use with 184B2 backboard. See Fig. 9 . 

t Use with 187B1 backboard . See Fig. 9. 

t Installations involving 600-series modular panels eliminate the need for some or all the backboards 
in the YELLOW and RED fields (see Fig. 18). 
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TABLE H 

INSTALLATION PROCEDURE- 88-TYPE WIRING BLOCKS 

CODE PROCEDURE 
(NOTE) 

First Wiring Block: 

Installed by construction forces on the left side of 

SSAWl-100 the installation with the top of the block 55 inches 

or above the floor. Horizontal location selected jointly 

88AW1-300 by outside plant engineer and service foreman . 

(Green Field) Second Wiring Block (if required) : 

Below the first wiring block; top butted to first 
block. 

188A1 Backboard 
Directly above the first GREEN wiring block. 

(White) 
Extend, as required, horizontally to the right using 
only one row. 

88AW1-100 
Purple field if required is butted directly above the 

(Purple Field) 
WHITE backboard. YELLOW would then go above 
PURPLE. 

Directly above the 188A1 WHITE backboard that 
88AW1-100 is located above the GREEN wiring blocks. 
(Yellow Field) PURPLE, when required, is butted to the WHITE 

backboard. 

88BW1-25 88BW1-25 may be 6 high and 88BW1-75 may be 

or 
2 high . Located above the 188A1 backboard and 

SSBWl-75 
to the right of the YELLOW and/or PURPLE wiring 

(Red Field) blocks. Left side butted to YELLOW and/or 
PURPLE wiring blocks. 

88AW1-100 may be 12 high and 88AW1-300 may 
88AW1-100 be 4 high. Located below the 188A1 backboards 
or and to the right of the GREEN wiring blocks. Left 
88AW1-300 side butted to GREEN wiring blocks. The area 
(Blue Field) below the GREEN wiring blocks may be used, 

particularily for tie cables. 

Note : All wiring blocks are manufactured in white plastic. The color of the field 
is determined by the use of appropriately colored designation strips. See Table B. 



LIN I 
PUIPOSI 

CO/PBX 

Key telephone 
button with 
basic line service 

Auxiliary 
and dial inter· 
communication 
service 

ISS 2, SECTION 5111-010-101 

TABLE I 
JUMPERS USED IN A TYPICAL APPARATUS CLOSET WHICH 

DIRECTLY SERVES STATIONS 

AllOW 
NO. 

(FIG. 23) JUMPIIS 

1 Z-conductor·: from GREEN field (line pickup) to RED field 
(key equipment termination) 

2 6-conductor: from RED field (line service termination) to 
BLUE fi eld (key telephone set termination) 

3 Z-conductor (for ringing): from YELLOW field (auxiliary 
apparatus) to RED field (key equipment termination) 

4 2-conductor: from YELLOW field (auxiliary apparatus) to 
BLUE field (kc~· telephone set terminations) 

Note: Use F cross-connect wire for jumpers. 

TABLE J 
JUMPERS USED IN AN APPARATUS CLOSET WHICH DIRECTLY SERVES TWO 

SATELLITE CLOSETS 

ARIOW 
LINE NO. 

PURPOSE (fiG. 24) JUMPERS 

CO/ PBX 1 Z-conductm·: from GREEN field (line pickuJ>) to RED field 
(ke~· equ ipment t t• rmin ation) 

Key telephone :! li·<'onductor·: from RED fil'ld (line servict• termination) to 
button with BLl.:E fi eld (tie cable tt·rmination) 
basic line service 
(to satell ite 2-conducto,. (fol' l'inging): from RED fie ld (line service 
closet) tl'l'mination) to BLUE fit•ld (tic cable t ermination) 

or from RED fi e ld (lint• st·n·icc termination to YELLOW 
field (auxiliar~· services) to BLt:E fi t• ld (tic cable termina-
tion) 

Key telephone 3 6-conductol': from RED fi eld (line scn·ict• termination) to 
button with BLt:E field (station st• t tt·•·mination) 
basic line service 
(in satellite Z-conductor: from RED fi eld (line service tl•rmination) to 
closet) BLUE field (station set termination) 

Note: Use F cross-connect wire for jumpers. 
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Fig. 
1
-l83A.-Type Backboard 

Fig. 3-. I 84A. I Baclcboard 

Fig. 2-183B-Type Backboard 

CAeu: CHAJvNrts 

Fig. 4-184BI Backboard 
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5-184B2 Backboard Fig. 

Backboard Fig. 6---185A 1 

SECTION 518-010-101 ISS 2, 

'------17-l~ = -1 

·~:f&J f!?J r;:; 1 

7- 187B1 Backboard Fig. 

1 Backboard Fig. 8-188A 

9-88AWI-100 Wiring Black Fig. 

.I 
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CROSS - CONNECT 

Fig. 12-88BW1-25C Wiring Block 

Fig. 10-88AW1-300 Wiring Block 

Fig. 13-88BW1-75 Wiring Block 

Fig. 11-88BW1-25 Wiring Block 
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88BSW I-5 
(5 PA IR) 

88BSWI - 3 
(3 PAIR) 

Fig. 14-888SW1-5 and 888SW1-3 Conneding Blocks 

ISS 2, SECTION 518-010- 101 
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2500 SQUARE rEET 

SERVES • SATHLI T£ CLOS(T 
24 STAT I ONS 

I "CALL DIRECTOR" 
TELEPHONE SET 

e TEAMINATI"' rACILITIES rOR 
kEY TELEPHONE STSTEN SERVICES 

STATIONS 

~~~~X I 
e ALTEAMATE NAMES 

TERMINAL CLOSET 
ZONE CLOSET 
RISER CLOSET 

I 2500 SQUARE rrET 

BACKBOARDS 011 VIR IlK BLOCkS 

e 184Bt (REO) 011 e 888WI - 2S OR 
11482 (RED) Allll 888Wt-7S(R£0) 

18781 (VHIT£) e 88AWI- IOO OR 
e tnAt 011 IWI (BLUE) 88AWI -300 (8LU£) 

(SEE NOTE) 

------,-- ------
I 0,000 SQUARE rEET 

SERVES ' 
95 SUTtONS 

5 "CALL DIRECTOR" 

1 

I 
..-----, I 

I 
I 

J-5-AT£-LL_I_T£ ..... I 
LOCATION I 

t o,ooo SQUARE rrrT 

SATELLI T£ 
LOCATION 

TIE CAIIlE(S) 

TIE 
CAIILE(S) SATELLITE LOCATION 

BACKBOARDS 011 VIAl"' BLOCKS 
e 18481 (RED) 011 e 888WI- 2S OR 

I 8482 (RED) AIIO 88BWI- 7S (REO) 

187Bt (VHITI:) e 88AWI - IOO OR 
e 113A I OR 8BAWt·- 300 (BLUE) 

183BI (BLUE) (SEE NOTE) 

APPARATUS CLOSET 

TEL£ PHON£ SETS .__ __ ___, 

APPARATUS CLOSET 

e kEY TELEPHONE SYSTEM APPARATUS 

BACkBOARDS 011 VIRIIIG BLOCKS 

e 185AI (YELLOW) e 88AWI-100(YELLOW) 
e 183A2 OR 18l82 (~£EN) e 88AWI-IOO OR 

• T£RMINATIN' rACILITI£S rOR 
TELEPHONE SYSTEM SERV I CES 

• STAT ION LINES 
• CO / PBX L I NES 
e AlTERNATE NAMES 

EQU I PM£ NT CLOSET 
ZONE CLOSET 

BACKBOARD COLOR 

GREEN 
RED 
BLUE 
YELLOW 

sooo SQUARE rrET 

KEY EQUIPMENT ROOM e 183B I OR 183AI (BLUE) 88AWI-300(GREEN) 

TYPE TERMINATION 

CO/PBX LINES 

e PBX [QUI f'M(IjT 
e KEY TELEPHONE SYSTEN 

APPARATUS 
e TERM tNATIN' rACILITIES 

NOTE : 

e 18481 (REO) OR e 88AWI -IOO OR 
18482 (RED) AND 88AWI - 300 (BLUE) 
187B I (VH IT£ ) e 888WI- 28 OR 

88BWI- 7S (RED) 

(SEE NOTE) 

BASIC Ll NE SERVICES 
TELEPHONE SET TERMINAT IONS 
AUX AND DIAL INTERCOM 

ALL 88- TYPE BLOCKS ARE WHITE . COLOR-COOED 

DESIGNATION STRIPS ARE USED TO DETERMINE 

APPLICATION . 

sooo SQUARE rrr T 

• rLUSH I«XXNT£0 WALL 
CA9 1NETS OR BOXES 

• SURr ACE MOUNTED 
T(AMINAL rACILIT I [S 

• TERMINAL rACITIT I ES IN 
OTHER AREAS 

e CO / PBX LINE TERMINATI"' 
r AC I L1 TIES rOR THIS rLOOR 

• MAY ALSO SERVE AS : 
APPARATUS CLOSET 
SATELL I TE CLOSET 

Fig. 15--Typical Floor Plan Showing Specific Telephone Closet Fundlon and Relation 
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Fig. 17-Typlcal Apparatus Closet Arrangement Using 88-Type Wiring Blocks 
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TO STATIONS THROUGH UNOERFLOOR OUCT SYST EM 

Fig. 18-Typical Centralized Terminal Field Arrangement Using 180-Type Backboards, 66-Type Connecting 
Blocks, and 600-Series Modular Panels 
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I : I : 
KEY TELEPHONE SYSTEMS I 

TERMINATIONS 
AUX AND DIAL LINE SERVICES I 

2.0 IN. INTERCOM 184BI OR 184B2. BACKBOAROS I 
MODULE 18M I (RED) I 

~ 
BACKBOARD 
(YELLOW) I 

I 187BI BACKBOARDS * : I I 
(WHITE) I 

I 

I 

I 
I 

I 
2.0 IN. I 

MODULE I 

t 
I 6FT 

I 
CO / PBX L INES KEY TELEPHONE SET I 

IB3AZ OR IB3BZ - -- -- - TERMINATIONS --- - ---; 
BACKBOARDS IB3AI OR 183BI BACKBOARDS I 

(GREEN I I 
(BLUE) I I 

I I I 
2.0 IN. I I I 

MODULE I I I 

~ 
I I I 
I I I I 
I I I ~ I I I 

12 IN. 

* THE 187BI BACKBOARD IS USED IN CONJUNCTION WITH THE 184B2 BACKBOARD. IF 184BI 

bACKBOARD IS USED, 187BI BACKBOARD IS NOT REQUIRED. 

Fig. 19-Apparatua Cloaot, Iaale PaHorn, Ualng 110-Typo Backboard• 



KEY TEL EPHONE SYSTEMS 
TERM I NATIONS 

LINE SERVICES, ETC 
IB481 OR IB482 BACKBOARDS 

(REO) 

187BI BACKBOARDSII 
(WHITE) 

KEY TELEPHONE SET 
TERMINATIONS 

IB3AI OR 183BI BACKBOARDS 
(BLUE) 

* THE 18781 BACKBOARD IS USED IN 
CONJUNCTION WITH THE 18482 BACK­
BOARD. If 184B I BACKBOARD IS USED, 
187BI BACKBOARD IS NOT REQU IRED. 

Fig. 20--Satelllte Closet, Basic Pattern, Using 180-Type 
Backboards 
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RED RED RED 
88BWI·75 88BWI•75 88BWI -75 

YELL Oil REO R£0 REO 
88AWI•300 88BWI•75 88BWI- 75 88BWI·75 

188A I 188A I 188A I 188AI 
8ACKBOARO BACKBOARD BACKBOARD BACKBOARD 

GREEN BLUE BLUE BLUE 
88AWI - 300 88AWI•300 88AWI·300 88AWI·300 

BLUE BLUE BLUE BLUE 
88AWI • l00 88AW 1·300 88AWI • 300 88AW 1•300 

BLUE BLUE BLUE BLUE 
88AW 1·300 88AWI·300 88AW I ·300 88AW I ·300 

BLUE BLUE BLUE BLUE 
88AW 1·300 88AWI ·300 88AWI·300 88AW 1· 300 

10 3 / 4 r 
12 IN. HIN 

f LOOR 

NOTL 

fOR SATE LLITE CLOSET, DELETE GREEN 
AND YELLOW WIR I NG BLOCKS. THIS 
ARRANGEMENT WI LL SERVE 180 
KEY STAT IONS. 

T 83 IN. I MAX. 

55 IN. 

Fig. 21-Appcuatus Closet, Basic Pattern , Us ing 
88-Type Wiring BJocb--.Horl:rontal Arrangement 
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Pat• 24 

72·3/ 4 IN, 

T 
12 IN. 
~IN . 

GREEN 

YELLW 

RED 

RED 

BLUE 

BLUE 

BLUE 

FLOOR 

88AII1·300 

NOTES , 
1. FOil SATELLITE CLOSET, 

DELETE GREEN AND YELLW 
WIR I NG BLOCKS 

2 . TH I S ARRANGEMENT Ill LL 
SERVE 36 KEY TELEPHONE SETS. 

Fie. 22-Apparatua Cloaet, 8aalc Pattern, Ualnt 
88-Type WlrlntiUocka-Vertlcal A"ane-nt 
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CKBOARD 185AI BA 
(YELLOW )~ 

184BI BACKBOARDS (RED) 
OR 600-SERIES MODULAR PANELS 

I 1'3' u I~ 
~ 

~~ 
0 0 0 0 w:o 0 0 0 0 0 0 0 0 0 0 

0 00 bo00000.0 000000 0000 booo booooooo 

183A2 B 
(GREEN) 

ACKBOARDS 

~ 
!'?< 

I ,!7 

NOTE: 

THESE JUMPER PATTERNS AL SO APPLY 
TO 88-TYPE WIRING BLOCKS. 

i'i' 
@i' 

i' 
1' 

jl.. 

183BI BACKBOARDS (BLUE) 

Fig. 23--Jumper PaHerns far an Apparatus Closet Which Diredly Serves Stations 

0 0 0 0 

00000000 

_I 
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CKBOARD 185AI BA 
(YELLOW 

) ---------.. 

CKBOARDS 183A2 BA 
(GREEN) 

~ 
NOTE : 

SE JUMPER THE 
PATT 
APP 
88-T 

·wiRI 

ERNS ALSO 
LY TO 

YPE 
NG BLOCKS 

0 0 

0 00 0 

~ 

E: 

F 

APPARATUS CLOSET 
I84BI BACKBOARDS (RED) 

OR 600-SERIES MODULAR PANELS 

1 v 
!::::Jt:J '- y.J:=J '-

0 0~1 0 0 ~ ;.) 0 0 0 0 0 0 0 0 0 0 0 

lo oo a" o6 o,o oo o o '-J0
2 
o o oo oo o o o lo oo oo oo olo oo oo oo o 

!.)"' 

18381 BACKBOARDS (BLUE) I 

TIE CABLE 

(RED) ~18481 8ACK80AROSi 

o o o o o L_o o o o o o o oL_ o o o 
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0 00 00 00 0 0 00 00 00 0 0 00 00 00 0 0 00 00 00 0 

3 3 

~ 183BI BACKBOARDS__. 
(BLUE) 

SATELLITE CLOSET SATELLITE CLOSET 

Fig. 24--Jumper Patterns for an Apparatu1 Clo1et Which Directly Serve• Two Satellite Clo1eb 



BELL SYSTEM PRACTICES 
AT&TCo Standard 

SECTION 518-010-105 
Issue 2, September 1975 

KEY TELEPHONE SYSTEM 

GROUNDING AND SPECIAL PROTECTION REQUIREMENTS 
1. GENERAL 

1.01 This section contains information on grounding 
and protection applicable to Key Telephone 

System (KTS) installations. It is intended to provide 
general background knowledge needed by the 
installer. More detailed coverage of related 
equipment and procedures can be found in Section 
460.100-400, Protection and Grounds. 

1.02 This section is a complete revision of Issue 
1 and provides information that is more 

usable and easier to understand. 

1.03 The terms listed below are defined here with 
respect to their specific usage in this section: 

(a) Ground-The arbitrary zero reference point 
for an electrical potential. A large conducting 

body, such as the earth, used as a common 
return for an electrical circuit . Ideally, earth 
ground provides a zero-voltage level. 

(b) Building Ground-An acceptable ground 
connection provided by building construction 

steel in contact with earth ground or a bare 
copper wire encased in concrete building footing. 

(c) Cold Water Pipe Ground-An acceptable 
ground connection provided by a continuous 

buried metal pipe with at least 10 feet of length 
in moist earth and carrying cold water into the 
building where the KTS is installed. 

(d) Multigrounded Neutrsl (MGNJ System-A 
grounded commercial power distribution 

system in which the neutral wire is grounded 
at frequent intervals along the distribution 
system. MGN service is now in common use 
and usually provides a good ground point for a 
KTS. 

(e) Transient Voltage-A high-level voltage 
pulse of short duration and irregular waveshape 

such as might be induced into a telephone or 
power line by lightning activity or in power 
lines by load switching. 

(f) Surge Current-Sudden high current caused 
by a transient voltage. 

(g) Potential-Voltage difference between two 
circuit points. 

(h) Circuit Ground-In KTS power supplies, 
the positive side of the de output; the 

reference point for the negative output voltages 
and the return path for grounded signaling. 
Physically, it is the terminal labeled "LOC GRD", 
"GRD", or "G". 

(i) Frame Ground-The path through which 
the frame , case, or chass is of the KTS 

power supply is connected to the commercial 
power service ground; "green wire" ground 
conductor in the power cord. Holds frame at 
near zero potential if ac power is accidentally 
shorted to power supply frame. Not the same 
as circuit ground. 

(j) Entrance Condui~The conduit which carries 
the power service cable from the point of 

building attachment to the service entrance box 
where it is fused and distributed. 

(k) Branch Conduit-The conduit which carries 
branch power circuit wiring from the service 

entrance box to outlet points or secondary service 
boxes within the building. 

(I) Potential Equalization-A means for 
maintaining two or more circuit points at 

approximately same potential; usually achieved 
by bonding points or by providing a s ingle 
connection point for all circuits involved. 

(m) High-Rise Building-A multistory building 
utilizing structural steel and/or reinforced 

concrete construction. Separate KTS installations 
may be located on any or all floors . 

2. BASIC PROTECTION REQUIREMENTS 

2.01 Station protection is always required where 
telephone or power lines are exposed to 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. Page 1 
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lightning-induced transients . Protection is also 
required when outside plant telephone facilities 
(cable, open wire, drops , etc) are exposed to 
possible contact with 300-volt (or higher) power line 
circuits. Therefore, all KTS installations shall 
be grounded and protected in accordance with 
this practice unless otherwise specified by local 
instructions. 

2.02 Unprotected telephone equipment can also 
be damaged in lightning areas even though 

both the telephone and power lines are entirely 
buried. In this case, damage can occur when a 
lightning stroke causes the earth ground associated 
with an installation to rise with respect to the 
central office (CO) ground. 

2.03 KTS inatsllations usually require station 
protection in lightning areas regardless 

of power exposure of the telephone plant. This 
condition is discussed in more detail in Part 4 of 
this practice. Briefly, however, the key station 
must be protected from the voltages that can be 
developed between any two ground points. These 
ground points include the KTS power supply ground, 
the commercial power ground, the station protection 
ground, and the CO or PBX ground. It is strongly 
recommended that protection of KTS lines 
always be considered in areas where thunderstorm 
activity can occur. The lack of such protection 
can result in damage to and failure of circuit pack 
and power supply components. Fig. 1 illustrates 
a typical installation protected and grounded according 
to the requirements presented here. 

2.04 For detailed information on protector selection, 
ground rod installation methods, hardware, 

etc, refer to Section 460-100-400. 

2.05 This practice outlines grounding and protection 
arrangements that will satisfy the requirements 

for most installation situations. Illustrations of 
both good and poor grounding methods are shown, 
but involved theoretical explanations have been 
avoided. Situations not adequately covered by this 
information should be referred to the responsible 
local supervisor or designated company representative. 

2.06 High-Rise Buildings: The material in this 
practice applies equally as well to KTS 

installations in high-rise buildings as it does to 
smaller structures. It is recognized, however, that 
special problems may be encountered in the location 
of satisfactory grounding points in high-rise buildings. 

Page 2 

Ideally, a specific telephone ground is provided on 
each floor during construction; this ground should 
be located and used. Otherwise, proper grounding 
must be accomplished through the methods presented 
in this practice. 

2.07 In exposed areas do not install KTS equipment 
where the necessary station protection 

grounding cannot be provided (ie, if access to the 
water system or power ground is not possible and 
a ground rod cannot be driven). Advise the local 
supervisor or designated company representative 
of the situation as soon as possible. 

3. BASIC PROTECTION THEORY 

Carbon Block Operation 

3.01 An electrical current will arc across a gap 
(an air space) in a circuit when a specific 

level of voltage is impressed across the circuit 
points that form the gap. Station-type carbon 
block protectors utilize this arcing action to limit 
foreign potentials on telephone lines. 

Station protectors must be equipped 
with :J.mil carbon blocks (white blocks). 
Do not use blue or yellow blocks. 

The 3-mil blocks will arc over at a peak voltage 
of about 600 volts. 

3.02 The effect of a protector with 3-mil carbon 
blocks on a typically high-voltage waveform 

is illustrated in Fig. 2. The blocks operate on 
either positive or negative voltage peaks that exceed 
the firing point of the gap (approximately 600 volts 
in this example). 

3.03 The waveform in Fig. 2 can represent any 
high-voltage condition that can develop on 

telephone lines, for example, lightning surges, 
switching transients, power crosses, etc. In any 
case, the carbon blocks arc over as the voltage 
level reaches point A. The current flow associated 
with the foreign voltage will be shunted to ground 
via the arc path; the voltage on the station telephone 
line, with respect to the protector ground terminals, 
will be equal to the voltage drop across the carbon 
blocks (usually less than 50 volts). These conditions 
will be maintained, as illustrated by dark shading, 
until the voltage is reduced to the level indicated 
by point B. In other words, the arc is sustained 
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Fig. 1-Properly Grounded 1A2 Key Telephone System 

Poge 3 
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and the line is held near ground potential until 
the voltage declines to a level that will cause the 
arc to extinguish. Point B was selected as typical 
of most low energy transients for illustration 
purposes only; this point can vary considerably 
depending on the amount of current involved. 

3.04 That part of the waveform between points 
A and B, indicated by the dashed line, 

represents the voltage levels that would have been 
impressed across station apparatus (line circuits, 
power supply, telephone sets) had station protection 
not been provided or bad the protector blocks failed 
to operate properly. 

3.05 Power Crossed with Telephone Line: 
Protectors are also required to protect 

telephone equipment and customer premises from 
primary power voltages that can become connected 
to the telephone line as a result of physical crosses 
between lines. This electrical protection is provided 
in a manner similar to the operation described 
above, except the telephone line will be permanently 
grounded if the power cross continues for a sufficient 
period of time. Thus, protectors will safely bypass 
large currents to ground until the current path is 
opened. 

3.06 Gas Tube Type Protectors: Gas tube 
protectors function in a manner similar to 

carbon block operation, except that the tubes do 
not always fail in the shorted mode as carbon 
blocks do. (Failure of a protector means that it 
does not recover to its normal condition after 
carrying a surge current to ground.) Gas tubes 
generally have a lower firing voltage than carbon 
blocks and a considerably longer life expectancy. 
However, they are expensive and do not provide 
a greater degree of line protection. Therefore, gas 
tubes are to be used only when locally authorized; 
they are usually installed in areas where excessive 
carbon maintenance is required due to frequent 
thunderstorm activity . However, the present 
generation of gas tubes may fail in the open mode 
(ie, not be able to bypass another surge to ground) 
and should not be used in place of carbon blocks, 
but rather, in addition to them, strictly to reduce 
maintenance visits. This arrangement will insure 
that the line will continue to be protected in the 
event of a tube failure. (The 123BlA protector 
provides carbon blocks and gas tubes in a parallel 
arrangement.) 
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3.07 Fuseless and Fused Protectors: Telephone 
plant is usually arranged in a way that 

permits the use of fuseless protectors. These 
protectors provide only carbon block-type protection, 
but they are capable of handling large currents. 
It is necessary, however, that fusible links be 
located between the protectors and possible power 
contact points to justify use of fuseless protectors. 
This is usually accomplished by providing a length 
of fine gauge (finer than the cable or drop facilities) 
cable pairs or jumper wires between CO lines and 
the station drop. For example, a fusible link can 
be provided by connecting a terminal to a 22-gauge 
cable with a length of 24- or 26-gauge cable. The 
length of finer cable acts as a fuse and will bum 
open before power levels exceed the rated capacity 
of the protectors. 

3.08 Fused protectors are necessary under certain 
conditions, usually where a fusible link is 

not installed and the station protection is located 
inside a building. The following conditions require 
the application of fused protectors. 

(1) The station is served by open or rural wire, 
the power system is not MGN, and the 

power neutral is not grounded to a water pipe. 

(2) The station is served by open or rural wire 
and no bridle wire fusible link is provided. 

(3) Underground service wire is connected by 
encapsulated splices to 19- or 22-gauge buried 

cable that is jointly buried with power lines. 
Where this condition exists, a fused protector 
should be specified on the service order. 

4. DESCRIPTION OF REQUIRED KTS PROTECTION 

4.01 Improper protection of KTSs can result in 
station equipment damage that may require 

frequent visits to station locations for the purpose 
of replacing defective line equipment, power supplies, 
lamps, and fuses . Damage of this type is usually 
caused by lightning or power-induced voltage 
transients. A good protection system can substantially 
reduce these problems. 

4.02 A telephone station protection system consists 
of protection equipment and wiring that 

permits only relatively small voltage differences to 
develop between telephone equipment and other 
electrical equipment or grounded building fixtures 
when either lightning or power surge current is 
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SIMPLIFIED TYPICAL WAVEFORM OF VOLTAGE 
INDUCED BY LIGHTNING IN TELEPHONE LINE 
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GAP SPACING AND MAGNITUDE Of CURRENT. 

4. TRANSIENT MAY INCREASE IN NEGATIVE DIRECTION AND CAUSE ARCING AGAIN. 

Fig. 2-Carbon Block Adion on Telephone Line Hit by High-Voltage Transient 

flowing. The primary danger of allowing high-voltage 
levels to develop between g round points is that 
current can arc across from one circuit to another 
if the potential difference becomes sufficiently 
high. This flow of current can damage equipment. 

4.03 KTS protection usually consists of basic 
telephone line protection (standard fused or 

fuseless protectors) connected to an acceptable 
ground point. Fig. 3 illustrates a typical KTS 
grounding arrangement that meets protection 
requirements if installed properly. Note that all 
grounded points are connected to the cold water 
pipe either directly or by way of a bond wire. 
Utilization of the same ground point limits the 
level of potential differences that can develop 
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between system ground points. The water system 
was chosen as the system ground in the example 
of Fig. 3, but the common system ground could 
be building steel, footing ground, power service 
ground rod or telephone company ground rod, 
depending upon the local job situation. 

principles involved can be applied to most KTS 
installations. 

4.05 Telephone Line Protector: The protector 

4.04 In the following paragraphs , the various 
components and connections of the arrangement 

in Fig. 3 will be discussed in detail. The basic 

should be located as near as possible to the 
cable or drop entry point within a building. The 
protector ground wire should be routed to the 
nearest acceptable ground available (see 4.06). The 
size of the protector ground wire depends upon 
the type and number of protectors involved in the 
KTS installation (refer to table in Fig. 3). 

POWER SUPPLY 

PROTECTOR 

TO[R co 
T 
----1 

TO OTHER 
PROTECTORS 

I r REQU I REO 

LEGEND: 

@ PROTECTOR GROIJijO (PRIMARY KTS GROIJijO). 

NO. I4 

TO OTHER KTS 
POWER SUPPLIES 

NO. 6 

@ POWER SUPPLY LOCAL GROUHO (CIRCUIT GR0Ufj0) • PROVIDES rOR POTENTIAL EQUALIZATION 
BETWEEN TELEPHONE LINE AND POWER SUPPLY. 

@ GROUND WIRE BOND REQUIRED TO EQUAliZE KTS AND POWER SERVICE GROUNDS. THIS 
BOND MUST BE INSTALLED BY TELEPHONE COMPANY 1r NOT AlREADY PROVIDED. BOND 
CAN BE COHHECTEO, ON POWER SIDE. TO A DlrrERENT SERVICE GROUND POINT THAN 
SHOWN (rOR EXAMPLE. ANYWHERE ALONG GROUND WIRE@OR TO SERVICE ENTRANCE 
CONOUIT@ I . 

@ POWER SERVICE GROUND WIRE. 

® POWER SERVICE ENTRANCE CONDUIT. 

® POWER SERVICE BRANCH CONDUIT - NOT ACCEPTABLE GROUND POINT rOR TElEPHONE 
EQUIPM(NT. 

@) GREEN WIRE GROUND· CONNECTS rRAM£ GROUND Of POWER SUPPLY TO POWER SERVICE 
GROUND BY WAY Of GROUfjD PRONG IN THilEE•PRONG PLUG . NEVER CUT Ofr GROUND 
PRONG TO r1T TWD-PRONG OUTlET ; USE ADAPTER DESCRIBED IN PARAGRAPH 4 .08 . 

@ BOND BETWEEN PROTECTORS. GROUND WIRE BETWEEN PROTECTORS SHOULD B£ SAME 
SIZE AS GROUND WIRE@. 

Fig. 3--Typical KTS Grounding Arrangement 
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POWER 
GROUND 
ROO 

TO 
COMMERCIAL 
POWER 

~ 

GROUND WIRE CAPACITY 

NO. or PROTECTED CKTS 
SIZE 

ruSELESS rusEo 

NO. 14 I 3 

NO . 12 2 6 

NO. 10 6 7 

NO, 6 7 OR MORE 8 OR MORE 

NOTE ' 
WIRE BETWEEN PROTECTORS SHAll 
Ill: SAME SIZE AS WIRE OCTWEEN 
PROTECTOR AND GROUND. 



Ground Seledlon 

4.06 Selection of an acceptable point for connecting 
the protector ground wire is of the utmost 

importance in achieving a well-protected installation. 
The protector ground serves as the primary KTS 
ground reference point. The flow chart in Fig. 4 
is designed to help the installer identify the best 
choices of ground available in most job situations. 
The decision blocks contain questions regarding 
the installation conditions, the responses to which 
will lead to selection of an acceptable ground. The 
flow chart should be followed until the last block 
in the path is reached. The referenced notes and 
figures provide additional information and illustrations 
of actual installation procedures. 

4.07 It may sometimes be difficult to decide 
whether a ground point is acceptable or 

not, and the installer will have to rely on his 
experience and judgment. In general, a ground 
point is unacceptable if it does not make good 
contact with earth ground. The definitions in 1.03 
are a practical guide to selecting the right ground, 
in conjunction with the use of the flow chart. The 
following points must also be considered: 

e No one type of grounding system-power 
service, cold water pipe, or building-should 
be regarded as basically superior to another. 
However, an MGN power system can usually 
be counted on for good grounding while 
the others may be difficult to verify. 

e A metallic cold water pipe is acceptable 
only if it is known to meet the requirements 
of 1.03(c). 

e Plastic pipe is always unacceptable. 
Furthermore, even if the interior cold water 
pipe is metallic, it is possible that the buried 
service pipe is plastic. 

e Insulating joints or sections are often installed 
in private water systems to reduce noise 
and vibration from pumps. They make 
metallic pipe useless for grounding unless 
they are bonded across to buried metallic 
pipe, or unless the pipe is bonded to another 
acceptable ground. 

e In cases where more than one acceptable 
ground is available, route the protector 
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ground wire as directly as possible to the 
nearest one. 

e Always verify that when the ground sources 
used for the commercial power service ground 
and the telephone protector ground are 
different, they are bonded together. 

KTS Power Supply Local Ground (Circuit Ground) 

4.08 After the protector ground wire (A in Fig. 3) 
has been connected to the best available 

ground (a cold water pipe in the typical situation 
shown in Fig. 3), the power supply output circuit 
(or local) ground must always be connected to the 
protector ground terminal. This connection (B) 
provides a necessary ground for the power supply 
and also insures that the power supply and protector 
ground reference points will be at the same potential 
under all surge conditions. The connection should 
be made with wire no smaller than 14-gauge . 
Route ground wire (B) as physically close as possible 
to the telephone lines between the protector and 
the key service unit (KSU). This will increase 
electrical coupling between the telephone lines and 
the ground wire which, in turn, reduces the potential 
difference between them and helps prevent arcing. 
In the case where several power supplies are used, 
strap the ground terminal of each supply (with a 
14-gauge wire) to the ground terminal of the one 
that is connected to the protector ground. 

Never use branch electrical conduit 
(F) as the ground point for the power 
supply local ground (B). Branch 
conduit is totslly unacceptable as a 
KTS ground because good electrical 
continuity ususlly cannot be guaranteed, 
the actual connection between the 
conduit and earth ground can be 
dihicult to identify, and branch conduit 
runs ususlly involve unknown distances 
to ground. 

4.09 KTS Power Supply Frame Ground: The 
case or framework of the power supply is 

normally grounded through the ac green wire circuit 
(G in Fig. 3). The green wire connects to the 
power service ground by way of the power supply 
cord, the ground prong of the power cord plug, 
and the mating connector of a 3-conductor power 
outlet. If only a 2-conductor power outlet is 
available and the outlet box is known to be grounded, 
a Hubbell BL12433 adapter (or equivalent) may be 
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HOW TO SELECT A GOOD GROUND FOR KTS PROTECTOR 

:~~~S~ ~~N~O--------------------------------------~ 

POWER NO r ADV IS( CUSTOI<ER 1 
SERVICE ~~-----------'l~"l TO HAVE POWER If-------""' 

'---G_R_O~UN_DE __ D_j J GROUND( D 

1 YES 
CONTINUOUS METALLIC COLD 
WATER PIPE BUR I ED IN EARTH 
rOR AT LEAST I 0 rEEl 

OR ~N~O------~ 
GROUNDED BUILD I NG STEEL 

OR 
20 r EEl Of" COPPER WIR E 
ENCASED IN BU I LDI NG r OOTING 

POWER SERV I CE 
GROUNDED TO 

YES COLD WA TER PIPE 
OR 

'---T~O--BU_I~L~D_I ~NG __ G_R_OU_N_D __ _J 1 NO 

CONNECT PROTECTOR 
GROUND TO POWER 
SERVICE GROUND 
SYSTEM (GROUND 
WIRE, ENTRANCE 
CONDUIT, ROO) 

OR 
COLD WATER PI PE 

OR 
BUILDING GROUND, 
WH ICHEVER RESULTS 
I N SHORTEST 
GROUND WIRE. 

BOND POWER SERV I CE 
GROUND ROD TO 
COLD WATER PIPE 

OR 
TO BUILDING GROUND 

1 

CONNECT PROTECTOR 
GROUND TO ANY 
PART Dr POWER 
SERV I CE GROUND 
SYST EM (GROUND 
WIRE, ENTRANCE 
CONDUIT, ROD) 

OR 
COLD WATER PIPE 
WHICH IS BONDED 
TO POWER GROUND. 

SEE riG. 8. 

SEE riG. s, s, &. 7. 

NO 

CONNECT PROTECTOR 
GROUND TO TELCO 
GROUND ROD. BOND 
TELCO GROUND ROD 
TO POWER SERVICE 
GROUND ROD. BOND 
COLD WATER PI P( 
TO GROUND RODS. 

SE E riG . 9. 

CONT I NUOUS METALLIC COLD 
WATER PI PE BURIED IN EARTH 
rOR AT LEAST 10 rEEl 

OR 
GROUNDED BUILDING STEEL 

OR 
20 rEEl Of" COPPER WIRE 
ENCASE D IN BU ILDING rOOTI NG 

YES 

CONNECT PROTECTOR 
GROUND TO COLD 
WATER PIPE OR 
BUILDING GROUND . 
BOND COLD WATER 
PIPE TO BU ILDING 
GROUND. 

SEE riG . 10. 

Fig. 4--Protedor Ground Seledion 
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CONNECT PROTECTOR 
GROUND TO 
TELCO GROUND 
ROD. BOND COLD 
WATER PIPE 
TO GROUND ROD . 

SEE riG. II. 
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WIRE----IL--...1. 

Fig. 5-Acceptable Water Syatem ar Building 
Graunci-Power Service Grounded to Cald 
Water Pipe ar Building Steel 

FROM 
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c 
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I-
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LC 
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fig. 6-Acceptable Water Syatem or Building 
Grounct--Pawer Service Grounded to Building 
Ground 

SERVICE 
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GROUND 
WIRE---.... 
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FROM 
PROTECTOR 

~ 
+ 

CONNECT 
PROTECTOR 
GROUNO WIRE 
TO NEAREST 
GROiiNiiPOiNT 
A, B,C, D, ORE 

c 

BUILDING 
STEEL 

fig. 7-Acceptable Water Syatem--MGN Pawer Service 
Grounded to Ground Rod 

POWER SERVICE 
GROUND WIRE-.. L--' 

Fig. 8--Acceptable Water Syatem or Building Ground 
Nat Avallabi-MGN Pawer Service Grounded 
to Ground Rad 

used to match the 3-prong plug to the outlet. 
When the available power outlet box is not grounded, 
the framework ground of the power supply must 
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FROM 
PilOT ECTOR 

GROUND WIRE 
FROM HONIIIGN 
POWER 
SERVICE 

POWER CO. 
GROUND ROO 

UNACCEPTABLE METALLIC 

~ 
I I 
I BONO CLOSER I 
: ROO TO PIPE : 
I WITH NO. 6 1 

__ )YGROUNO WIRE-.......:. __ 

NO.6 GROUND WIRE BONO 

TELEPHONE CO. 
GROUND ROO 

Fig. 9-Acceptable Water System or Building Ground 
Not Avallable-Non-MGN Power Service 
Grounded to Ground Rod 

ACCEPTABLE 
COLO WATER 

FROM 
PROTECTOR 

~ 
+ 

CONNECT 
PROTECTOR 
GROUND WIRE 
-TO~ 

PIPE -----t-t+-+c:===:!lof!F=::=tl~ 

VERTICAL 
STEEL 

RISER I 
t 
~ 
~-

Fig. 10-Acceptable Water System or Building 
Ground-Power Service Not Grounded 

be directly connected to the nearest acceptable 
system ground point through a 14-gauge, or larger, 
wire. 

Caution: Never modify the power supply 
plug by cutting off the lfl"OUnd prong to 
adapt it for use with a 2-conductor outlet. 
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FROM 
PROTECTOR 

1: 

UNACCEPTABLE 
BUILDING STEEL 

••~::::;:-•''N0. 6 GROUND 

GROUND ROO WIRE BONO 

Fig. 11-Acceptoble Water System or Building Ground 
Not Avallobl-rower Service Not Grounded 

4.10 Power Service Ground: The power service 
ground wire (D in Fig. 3) is connected 

directly to a power system ground rod . The 
power service and the KTS should always share a 
common ground source; this can be accomplished 
by bonding the two grounds together with No. 6 
wire (C). If the power company has not already 
bonded their power ground rod to the ground 
selected for the KTS, the telephone company must 
do so as part of the KTS installation. 

5. OPERATION OF A GOOD PROTECTION SYSTEM 
(Fig. 12) 

5.01 The operation of a properly protected KTS 
can be described by considering what happens 

when a high-voltage transient enters a telephone 
line as a result of a lightning stroke. 

5.02 Fig. 12 shows a typical lightning surge entry 
into a telephone line associated with a 

properly protected KTS. The red arrows show 
the directions in which current can flow from the 
entry point to earth ground. The path toward 
the CO is usually high impedance due to the cable 
length involved, and only a relatively small current 
flows in that direction. High-current levels do 
flow, however, toward the telephone station since 
the impedance is significantly lower. The current 
flows through the drop wire and across the carbon 
block air gaps (as described in 3.02) to the water 
pipe. The current flow continues through the pipe 
system until the energy is finally dissipated into 
the earth. 

5.03 Meter M1 (a symbolic way of showing the 
magnitude of the voltage difference between 



points) indicates that the voltage difference between 
the KTS protector ground and the power service 
ground is minimal; they are connected to the same 
water pipe. Therefore, since the KTS power supply 
ground is connected to the protector ground, the 
voltage between the power supply and the commercial 
power service is small, and the possibility of internal 
arcing between circuits is eliminated. 

5.04 ~leters ~12 and M3 indicate that. a small 
voltage difference, equal to the firing voltage 

of the carbon blocks, docs develop between the 
telephone line and both the KTS power supply 
and the commercial power service. However, its 
maximum peak is not high enough to cause at·cing 
from one circuit to another . 

6. KTS INSTALLATIONS EXPOSED TO SURGE DAMAGE 
DUE TO IMPROPER GROUND CONNECTIONS 

Protector Grounded to Ground Rod (Fig. 13) 

6.01 .Fig. 13 illustrates an installation similat· to 
the one shown in Fig. 12, except a ground 
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rod raUter than a water pipe was provided as the 
protector ground. The difference between these 
two installations might seem trivial at a glance, 
but a more detailed evaluation of the possible effects 
will demonstrate that a vast difference in protection 
capability can actually exist. 

6.02 As was the case in Fig. 12, the protector 
blocks will operate and surge currents will 

flow toward earth ground by way of the protecwr 
ground. However, because the current must flow 
through the g round wire and ground rod, a 
high-voltage difference (possibly several kilovolts) 
can develop between the protector g round terminal 
and the water pipe system (meter MJ). Since the 
line side of the protector is at approximately the 
same potential as the ground side while the carbon 
blocks are conducting, the telephone line potential 
(M2) above the power supply local ground (which 
is connected to the water pipe g round) will be 
almost the same as that indicated by .Ml. Meter 
M3 shows that the same potential d.iffcrence also 
exists between the telephone line and the commercial 
power leads. 

GOOD PROTECTION AND GROUNDING 

; 
~ - - ~T~, ~:.:.....-...,..J.---o.........,,..l 
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-~....,._~.,.,.,..~~.........! .;: 
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Fig. 12-AII Grounds Bonded to Cold Water Pipe 
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6.03 The red arrows show how current can flow 
toward the water pipe ground if sufficient 

potential is present to arc from the telephone line 
to another circuit path. For example, an arc can 
develop between the telephone leads and the power 
supply leads on a 400D KTU printed wiring board 
at about 2 kilovolts . Therefore, in the case 
illustrated by Fig. 13, KTU component damage is 
most likely to occur as a result of surge current 
flow from the telephone line to the power supply 
ground (cold water pipe) through KTU components. 

6.04 A surge current that enters a poorly grounded 
circuit will seek a better ground path 

associated with adjacent circuitry if circuit paths 
are close enough together to permit an arc to 
develop. Therefore, it is extremely important that 
all system grounds be provided from the same 
ground source to minimize interaction between 
system grounds and reduce damaging potential 
differences. 

6.05 Fig. 13 also illustrates that an arc path can 
develop between the telephone set and nearby 

electrical outlets or other grounded systems, resulting 
in damage to the set. Another vulnerable area in 
this arrangement is the telephone mounting cord 
connector, where arcing can occur from the T and 
R leads across to the A lead and back to the water 
pipe ground through the KTU and the power supply, 
resulting in KTU damage. 

6.06 Protector and Power Supply Grounded to 
Ground Rod (Fig. 14): Th e grounding 

arrangement show n in Fig . 14 eliminates any 
possibility of arcing between the telephone line 
and the KTS because both the protector and the 
power supply are grounded to the same point. 
Meter Ml indicates that a peak voltage equal only 
to the carbon firing point exists between the 
telephone line and the KTS equipment. However, 
a large potential can exist between the KTS and 
the commercial power system because the latter is 
connected to a different ground (M2 and M3). 

Other Combinations of KTS Grounds (fig. 15 and 
16) 

6.07 Possible circuit arc paths can develop when 
more than a single type of ground is provided 

for the KTS. For example, Fig . 15 illustrates 
another grounding arrangement that exposes the 
KTS equipment to possible damage from line surges. 
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The water pipe ground that is shown connected to 
the power supply is a better ground (lower resistance) 
than the ground rod; therefore, some of the surge 
current in the telephone line will attempt to arc 
across local circuitry in order to discharge energy 
into the better ground. 

6.08 A ground rod is used to ground all system 
points in the installation shown in Fig. 16. 

This diagram illustrates how a ground, which is 
not the best available, can offer system protection 
as long as all grounds are connected to this point. 
Note, however, that high-voltage levels can develop 
between this system and the local water system 
(meter M1) or with respect to local building steel. 
Arcing could occur from some part of this installation 
to a nearby water pipe. 

6.09 Commercial Power Line Surges: Commercial 
power line surges can also cause KTU , 

lamp, and power supply damage. Some system 
damage can result when these high-level transient 
voltages are coupled through the KTS power supply 
by transformer action. However, equipment damage 
occurs more frequently as a result of the neutral 
wire being connected to a different ground than 
the KTS. The arc paths that develop are usually 
between the power wiring and the telephone line 
or between the primary and secondary windings 
of the power transformer. 

7. SUMMARY Of REQUIREMENTS FOR ADEQUATE 
KTS PROTECTION AND GROUNDING 

7.01 The following procedures summ ar ize the 
basic minimum requirements for achieving 

adequate KTS protection and grounding: 

• Connect incoming telephone lines to protectors 
if they are expose d to damag e fr om 
high-voltage transients. 

• Select best available system ground for 
protector ground connection (use flow chart 
in Fig. 4). 

• Connect KTS power supply circuit ground 
to protector ground terminal. 

• Route ground wire over shortest possible 
path. 

• Bond power service ground to KTS ground 
source if they are not the same. 
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POOR PROTECTION AND GROUNDING 
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SERVICE 
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CONDUIT 

Fig. 13-Protector Ground Bonded to Ground Rod and KTS Power Supply and AC Power Grounds Bonded to 
Cold Water Pipe 

• He sure t hal KTS power ~<upply fmme grounrl 
is connected to commercial power sen ' ice 
ground. 

7.02 Certain p rocedures must be avoiJcd when 
protecting a K'I'S installaLion: 

• Do nol use branch circuit conduit for ground. 

• Oo nol use sprinkler gystem, gas, or hol 
water pipes for ground. 

• Do not splice g round wire more th<Lll once. 

• Do not connect. power supply circuit ground 
and frame ground together. 

• Do not cut of f the ground prong on the 
power supply plu){. 

Page 13 
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Fig. 14-Protector and KTS Power Supply Grounds Bonded ta Ground Rad and AC Power Ground Bonded to 
Cold Water Pipe 

Page 14 



. COENO' 
vv"'"'"" AWt; I NU CUHHI:..N I 
---+ COPPER CURRENT 

. :·:: 
,.• 

POOR PROTECTION AND GROUNDING 

T,R ,. 
f 
l 

\ 400 
L INE 
CKT 

D 

ISS 2, SECTION 518-010-105 
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Fig. IS-Protector and AC Power Grounds Bonded to Ground Rod and KTS Power Supply Ground Bonded to 
Cold Water Pipe 
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SECTION S 1 8-01 0-106 
Issue 3, December 1978 

POWER UNIT SELECTION 

KEY TELEPHONE SYSTEMS 

AND 

KEY SERVICE UNITS 

1. GENERAL 

1.01 This section provides the methods of selecting 
power units having an adequate output 

suitable to the type and size of a centralized key 
telephone system. 

1.02 Thi s section is reissued to: 

• Add 20C3, 79B2, and 90Bl power units 
(Table C) 

• Add 400G, 400H, 407C, 424B, 424C, 454A, 
456B, 460B, 468A, 469A, 4718, 473A, 474A, 
476A, 478B, 479B, 481A, 494A, and 498A 
KTUs (Table A) 

• Delete Table A (Quick Selection Guide for 
Power Units) 

• Delete Table B (Equivalent Units for lA 
and lAl KTUs) 

• Delete Table C (Equivalent Uni ts for 1A2 
KTUs) 

• Revise Part 2 and delete Part 3 

• Change Table F to Table A 

• Change Table E to Table B 

• Change Table D to Table C. 

Since this reissue is a general revision, no revision 
arrows have been used to denote changes. 

1.03 Centralized key telephone systems generally 
consist of mounting faci lities, KTUs, power 

supplies, cabling, distribution terminals, adapters, 

fasteners, and supplemental apparatus cabinets or 
relay racks. 

1.04 Although the output capacity of the 
recommended power supply may be less than 

that of the calculated connected load, the guide 
lines provided herein will ensure adequate power 
with very few exceptions. For those installations 
where all features provided would be in use at 
the same instant, consult your supervisor for 
power recommendations. 

2. POWER UNITS FOR COMBINATIONS OF 1A, 1A1, 
1 A2, AND 6A KEY TELEPHONE SYSTEMS 

2.01 A power unit for a large installation of 
random-mounted key telephone system 

equipment is selected by the followi ng method: 

(1) Determine the number and type of KTUs 
required. 

(2) Find the current drain for each KTU from 
Table A (1A2 KTUs) or Table B (1 A and 

lAl KTUs). 

(3) Add the current drai n for all KTUs used. 
(The total will be in milliamperes.) 

(4) Convert milliamperes to amperes (1000 
mi ll iamperes equal 1 ampere). 

(5) Refer to Table C to determine the type of 
power supply required for the installation. 

Note: When choosing a power supply, 
consideration should be given to the lamp 
load . Exceeding the lamp power limitation 
of the power un it may result in reduced cu rrent 
ava ilable for other voltages. 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. Page 1 
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TABLE A 

1A2 KTU CURRENT DRAINS AT 20 VOLTS 

KTU DC DRAIN KTU DC DRAIN KTU DC DRAIN 
INMA INMA INMA 

4000 53 423A 120 456A/B 0 

400G 58 424A/B/C 325 457A 600 

400H 60 425B 160 460A/B 190 

401A 107 426A 160 461A 122 

402A 0 427B 160 467A 31 

404A 0 427C 160 468A 85 

407B/C 235 428A 40 469A 0 

412A 54 429B 12 471B 40 

413A 0 430A 44 473A 90 

414A 122 440A 320 474A 7 

415A 132 444A 97 476A 90 

416A 141 448A 90 478B 110 

417A 74 449A 90 479B 70 

418A 113 451A/B 0 481A 130 

419A 135 452A 93 494A 150 

420A 120 453B 0 498A 105 

421A 34 454A 150 

422B 155 455A 0 
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TABLE B 

1 A AND 1 A 1 KTU CURRENT DRAINS AT 20 VOLTS 

KTU DC DRAIN 
KTU DC DRAIN 

KTU DC DRAIN 
INMA INMA INMA 

lA 0 26B 71 222A 1447 

lC 0 29B 40 223A 720 

2A 117 30A 44 224B 69 

3A 21 31A 110 225A 151 

5A 0 33A 200 226B 44 

6B 0 34A 0 227B 88 

6C 0 56 A 300 228A 0 

7A 49 201C 0 229B 44 

lOA 32 202B 44 230B 470 

11A 0 202C 124.5 232B 300 

12B 0 2020 124.5 232C 300 

13C 112 202E 1222 234A 960 

14A 0 203A 160 235B 200 

150 0 204A 300 236B 135 

16A 0 205A 164 237B 81 

17C 32 207C 715 238A 1170 

180 94 208A 60 239A 1287 

18E 94 210A 132 240B 140 

19E 188 211A 100 247B 140 

20A 0 213B 68 251A 0 

22-Type 0 214B 227 252A 0 

23A 0 215B 157 253B 175 

24A 0 216A 44 259B 0 

25B 94 217B 24 
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TABLE C 

POWER UNITS FOR CENTRALIZED KEY TELEPHONE SYSTEMS 

OUTPUT AND MOUNTING INFORMATION 

AMPERES 
RING 

UNIT 20V 20V MAX . 10V 18V FREQ. 

DC DC TOTAL AC AC IHtl 

TALK SIG DC LAMP SIG 

! OlG J86731A, L1 (MD) 0.9 0.6 1.5 2.8 1.4 -

101G J86731A, L2 (MD) 0.9 0.6 1.5 2.8 1.4 20 

101G J86731A, L4 (MD) 0 .9 0 .6 1.5 2.8 1.4 20 

lOlG J86731A, L5 - - - - - 20 

101G J86731A, L6 (M D) 0 .9 0.6 1.5 2 .8 1.4 -
101G J86731A (Modified 

0 .6 1.5 1.5 1.4 1.4 20 
with J86248, L3) 

101G J86731 8-2, Ll (MD) - - - 17 - -

101G J86731C-2, L1 - - - - - 20 

101G J86731C-2, L2 - - - - - 20 

101G J86731D-3, L1 0.9 0.6 1.5 2.8 1.4 -

101J J864718, L1 (M D) 4.0 4.0 4.0 5.0 1.6 -

19A-2 0 .6 1.9 1.9 5.5 - -

198 -2 0 .6 1.5 1.5 4.5 1.4 -

19C-2 0.6 1.5 1.5 4 .5 1.4 -
19C-3* 0 .6 1.9 1.9 5.5 - -

20A-2 0 .6 1.5 1.5 4.5 1.4 30 

208-2 0.6 1.5 1.5 4 .5 1.4 30 

20C-2 0 .6 1.5 1.5 4 .5 1.4 30 

20C-3 0.6 1.9 1.9 4 .5 1.4 30 

298-q 1.0 4.0 4 .0 12.0 1.6 -

29C-1 1.0 4.0 4 .0 12.0 1.6 -

308-1 1.0 4.0 4.0 12.0 1.6 30 

30C-1 1.0 4.0 4 .0 12.0 1.6 30 

348- 1 - - - 25t - -

34C-l - - - 25t - -

678-1§ - - - 12 - -

67C- I § - - - 12 - -

798-2 0.6 1.9 1.9 4 .5 - 30 

908 -1 1.0 4 .0 4 .0 12.0 - 30 

* 19C-3 is a 19A-2 assembled in a P-15G705 cabi net. 
t 35 amperes if load is int.ermittent, ie, approximately 5% of any G·hour period. 

; Kit o r parts D-180277 converts 298 1 to 308 1. 

MOUNTING 

Wall 

Wall , Floor 

Wall, Floor 

Wall 

Wall 

Wall , Floor 

Wall 

Rack, Cabinet 

Wall 

Rack, Cabinet 

Wall or Rack 

Rack 

Wall 

Rack 

Cabinet 

Wall 

Wall 

Rack 

Rac k 

Wall 

Rack 

Wall 

Rack 

Wall 

Rack 

Wall 

Rack 

Wall 

Wall 

§ The ti7B-I and 67C-l also provide 10V AC at 0 .3 amperes ror interru pter motor power. 
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Issue 1, June 1972 

KEY TELEPHONE SYSTEMS 

RESERVE POWER 

47C POWER UNIT 

1. GENERAL 

1.01 The 47C power unit (Fig . 1) provides 
emergency power to maintain talk and signal 

voltages, lamp voltages, and ringing voltage in key 
telephone systems during commercial power failures. 

1.02 This issue of the section is based on the 
following drawings: 

CD-81964-01, Issue 2A 

SD-81964-01, Issue 5A 

If this section is to be used with equipment or 
apparatus reflecting later issues of the drawings, 
reference should be made to the CD and SD to 
determine the extent of the changes· and the 
manner in which the section may be affected. 

1.03 The power supply will provide from 4 to 8 
hours of reserve power for up to 13 1A2 

line circuits or equivalent 1A, 1A1, and 1A2 power 
loads. The exact reserve time is dependent on line 
usage and lamp multipling for each installation. 

2. IDENTIFICATION 

2.01 The 47C power unit provides emergency 
power from a KS-20390, List 1 nickel 

cadmium battery which is automatically activated 
during commercial power failures and disconnected 
when commercial power has been restored. The 
power unit is normally in a standby state with 
the battery on trickle charge. The power unit also 
provides mounting space for an optional 116A 
frequency generator capable of operating up to six 
high impedance ringers. 

2.02 The 47C power unit interconnects between 
the standard ac power unit and the key 

telephone equipment it serves. It provides the 
following outputs: 

• -24V de for signaling (B Bat.) 

• - 24V de for talking (A Bat.) 

• - 10V de for lamps 

When a ringing supply is required for emergency 
service, the optional 116A frequency generator is 
mounted in the power unit to provide 25 Hz ringing 
voltage. 

2.03 The power unit is approximately 10-1/2 inches 
wide by 6-7/8 inches high (including mounting 

bracket) by 7-3/16 inches deep. It is designed to 
be rack mounted using frame mounting bars. It 
can also be mounted in the 502, 513, or 515 key 
service units in the regular power supply location 
when an external power supply is provided. 

2.04 The front panel (Fig. 2) of the power unit, 
mounting the input and output screw terminals 

and fuses, is removable. 

2.05 The power unit consists of three main parts: 

• Control circuit (GL-1 circuit pack) 

e Battery (KS-20390, L1) 

• Optional ringing generator (116A frequency 
generator). 

2.06 Control Circuit (GL-1 Circuit Pack): A 
plug-in type circuit pack used to: 

• Automatically connect emergency ac and de 
supply to key telephone equipment when 
commercial power fails , and to disconnect 
the emergency power supply when commercial 
power is restored. 

• Disconnect discharged battery from key 
equipment to protect both battery and key 
equipment from damage. 

Caution: Do not attempt to adjust 
potentiometer R6. 

® American Telephone and Telegraph Company, 1972 
Printed in U.S.A. 
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Fig. 1--47C Power Unit 

• Connect the battery for trickle charge (from 
the normal use power unit) when the unit 
is on standby. 

Note: The batteries will normally be fully 
recharged in approximately 24 hours. 

2.07 Battery (KS-20390, List 1): Consists of a 
24-volt (de reserve) and a 10-volt de (lamp 

reserve) battery in a single case. The battery is 
mounted in the battery compartment and connected 
to the power unit with a connector ended cable 
(Fig. 2). The battery will provide approximately 
three years of service at ambient temperatures 
ranging from 32' to 140•F. A label is provided on 
the battery for recording the installation date. 

Page 2 

2.08 R inging Generator (1 16A Frequ ency 
Generator): Furnished on an optional basis 

since a local ringing supply is required only with 
common audible ringing to standard ringers. The 
frequency generator has the capability to operate 
six high impedance ringers simultaneously. 

ORDERING GUIDE 

• Unit, Power, 47C 

e Battery, KS-20390, Ll 

• Interrupter, KS-19384 or KS-19385 (See 3.02) 

Replaceable Component 

• Assembly, Pack, Circuit, GL-1 
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MOUN TIN G LUGS FOR 

Fig. 2-47C Power Unit (Front Cover Removed) 

Optional Components 

• Buzzer, KS-8109, L2 (See 3.01) 

• Generator, Frequency, 116A. 

3. INSTALLATION 

Planning 

3.01 KS.8109, L2 buzzers (24V de) may be used 
for common audible signaling. This would 

Page 3 



SECTION 518-010-107 

eliminate the need for the 116A frequency generator. 
However, in view of the buzzers high current 
drain, their use should be considered only where 
the number of buzzers is smsll and ringing is 
a smsll portion of oversll calling. 

3.02 The interrupter normally used in key telephone 
system installations operates on lOY ac, It 

is necessary to replace the ac interrupter with 
a 24V de interrupter (KS-19384 or KS-19385). 

3.03 The KS-20390, Ll battery is shipped in a 
discharged stage. It must be charged for 

16 hours to attain a fully charged state before 
being placed in service. To charge battery, proceed 
as follows: 

(1) Remove front cover from 47C power unit 
(Fig. 2). 

(2) Place battery in power unit battery compartment 
and connect battery connector to mating 

battery connection plug. 

(3) Replace front cover. 

(4) Connect a 19- or 20-type power unit to the 
power unit as shown in Fig. 3 for a minimum 

of 16 hours. 

Note: Since reserve power is not available 
until battery is charged, the battery should 
be charged at the installation work center 
prior to installation at the customer's premises. 

3.04 The output of a 47C power unit and 116A 
frequency generator are not designed to be 

paralleled. In large key telephone installations it 
will be necessary to dedicate the power unit and 
frequency generator to specific equipment. 

Installing 

Refer to Section 167-400-200 for general 
requirements necessary for the proper 
installation of the power unit. 

3.05 For ease of installation, the battery and 
optional frequen cy generator should be 

installed in the power unit before it is mounted. 

Page 4 

3.06 To install battery and frequency generator, 
proceed as follows: 

(1) Remove front cover from power unit (Fig. 
2). 

(2) Record installation date on label provided 
on battery. 

Note: Installation date must be recorded so 
follow-up replacement can be made . The 
battery should be changed after three years 
service. 

(3) Place fully charged battery (see 3.03) in 
battery compartment and connect battery 

connector to mating battery connection plug. 

(4) Slide frequency generator (if used) in place 
on mounting lugs. 

(5) Insert frequency generator leads through 
hole in front panel. 

(6) Replace front cover on power unit 

(7) Connect frequency generator leads to terminals 
(Fig. 3) on front panel as follows : 

3.07 

TERM 
1 
2 
3 
4 

LEAD 
Red 
Red-White 
Blue 
Blue-White 

Mount the power unit at the desired location. 
Mounting hardware must be furnished locally. 

3.08 Ensure that power unit is properly fused. 
See Table A and Fig. 1 for fusing. 



24V DC SIGNAL 
24VDCTALK 
lOV AC LAMP 
10V AC LAMP 
FREQ GEN 

TABLE A 

2-ampere, No . 24C fuse 
2-ampere, No. 24C fuse 
2-ampere, No. 24C fuse 
2-ampere, No. 24C fuse 
3/4-ampere, No. 24D fuse 

3.09 In the associated key telephone equipment, 
replace the 10-volt ac interrupter with a 

24-volt de KS-19384 or KS-19385 interrupter. 

4. CONNECTIONS 

4.01 Connect power unit as shown in Fig. 3. 

4.~ After connecting the power unit, it should 
be operated in the system for a minimum 

of 10 minutes on commercial ac power before it is 
tested. 

ISS I, SECTION 518..010-107 

4.03 Check the installation by removing the ac 
power to the KTS power supply. Make a 

test call to a station in the KTS. The KTS should 
operate in a normal manner on receiving the call. 
If it does not, the battery is defective, or not 
charged, or the power unit is defective. Use a 
KS-14510 volt-ohm-milliammeter or equivalent to 
check the battery as follows: 

MEASURE BETWEEN 
SIG (-)and GRD (+ ) 
lOV and GRD (+ ) 

READINGS 
> 20.0 Volts 
> 9.0 Volts 

If either of the preceding readings is not obtained, 
the battery should be recharged and if defective 
replaced. 

5. MAINTENANCE 

5.01 Keep the 47-type power unit clean and free 
of all foreign matter to ensure proper 

operation of the unit. 

5.02 Periodicaly check the operation of the power 
unit in accordance with 4.03. 

Page 5 
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TO KEY 
TELEPHONE 
EQU I P~ENT 

TO KTS 
POWER 
SUPPLY 
(NOTE 3) 

Poge 6 
6 Poges 

P/ 0 fRON T PANEL Of 
47C POWER UNIT 

IOV 

IOV GRO 

B BAT 

IOV ~ 
I OV GRO 

B GRD 

IOV 

0 
RG 

A BAT. 

A GRD 

B GRD 

B BAT . 

t I OV AC 

IOV GRD 

A GRD 

A BAT . 

tl OV AC 

I OV GRD 

18V GRD 

t 18V AC 

NOTES: '------------ ~gc~P~~~~~D 
I • \/HEN THE I 0 -VOLT AC LOAD EXC EEDS I . 4 AMP • THE LOAD SHOULD BE SPL I T ANO CONNECTED 

TO BOTH PAIRS Of I OV TERM I NALS. 
2 . THE ST TERMINAL SHOULD BE CONNECTED TO THE BY I LEAD Of THE 6A AND I A2 KEY TE LEPHONE 

SYSTEMS. AN D THE ST LEAD OF" EI THER lA, I AI , OR 1.1.2 KEY TE LE PHONE SYSTEM LI NE CI RCUIT . 
3 . AN ADDI T IONAL 2-AMPERE fUSE SHOULD BE PLACED IN PARALLEL WI TH THE EXISTING 2- AMPERE 

Si GNAL fUSE IN THE KTS POWER SUPPLY. THESE fUSES SHOULD BE ARRANGED SO THE INSULATED 
SI DE S fACE EACH OTHER . 

4 . LEADS FROM INTERNAL liSA FREQUENCY GENERATOR . 

Fig. 3-Connectlons for 47C Power Unit 
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COMMON AUDIBLE SIGNALING 

KEY TELEPHONE SYSTEMS 

1. GENERAL 

1.01 This section provides a general description 
of common audible signaling arrangements, 

especially those using diode matrix or signal control 
relays. It also describes the need and use of the 
141A protector and 840A diode assembly. 

1.02 This section is reissued to provide information 
about the 840A diode assembly and to add 

a note limiting the use of the 141A protector. 

1.03 Common audible signaling provides for: 

• Signaling one station from more than one 
CO, Centrex, PBX, or intercom line 

• Signaling more than one station from one 
CO, Centrex, PBX, or intercom line 

• Signaling combinations of the previous 
arrangements (with these combinations, a 
diode matrix or signal control relay is 
required). 

1.04 Common audible signaling arrangements, 
which utilize a local frequency generator 

(110 volts, 30 Hz) for operating ringers, can be 
subjected to voltage spikes of sufficient amplitude 
to damage key telephone uni ts (KTUs) and/or blow 
fuses. Depending on the phase of the current 
through the ringer when the current is interrupted, 
voltage spikes of either polarity can appear on the 
RC lead. 

1.05 To protect against these ringer transients, 
a 141A protector is connected between the 

Bl and Rl terminals in the station cable to each 
ringer. 

Note: tThe 141A protector is not required 
if a 400G or 400H KTU is used in the line 
circuit .• 

2. COMMON AUDIBLE SIGNAUNG CIRCUITS-OPERATION 

2.01 A simplified schematic of one audible signal 
operated from two lines is shown in Fig. 

1. A call on line 1 operates relay R in line circuit 
1 causing contact R to make. The ac signal is 
applied through diode CRl. Diode CR1 allows the 
positive components of the ac signal to operate 
t he common audible signal. Diode CR2 isolates line 
circuit 2 from this signal. A call on line 2 will 
result in relay R in line circuit 2 operating and 
applying the ac signal via CR2. 

2 .02 If the station audible signal (Fig. 1) will be 
rung only from lines 1 and 2, and if these 

lines will not ring any other station, the diodes 
and diode matrix are not required. 

2.03 Common Ringing Lead: A simplified 
schematic of one line operating two-station 

audible signals is shown in Fig. 2. A call on line 
1 operates relay R, causing contact R to make. 
The ac signal is applied through diodes CR1 and 
CR2. The positive components of the ac signal 
operates both station audible signals. 

2 .04 If no other line will ring station A or B 
(Fig. 2), the diodes and matrix are not 

required. Ringers in the stations can be rung 
directly from tip and ring of the line. 

2.05 A simplified schematic of a two line, 
three-station common audible signaling 

arrangement is shown in Fig. 3. A call on line 1 
results in a signal at stations A and B, but not 
C since diode CR3 blocks the path. A call on line 
2 results in a signal at stations B and C, but not 
A due to diode CR2. Station B is common to lines 
1 and 2. Stations A and B are common to line 1. 
Stations B and C are common to line 2. 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. Page 1 
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3. COMMON AUDIBLE SIGNALING APPLICATIONS 

3.01 An example of a diode matrix installation is 
shown in Fig. 4. To the left is a schematic 

representation of the 1Al matri x block at the right. 
Diodes (446 type or equivalent) are connected so 
their arrows point towards the station audible 
signals, permitting five signaling leads to control 
six audible signals. The block could also be wired 
to permit six signaling leads to control five audible 
signals by connecting the signaling leads at the 
left side (A-F) and the audible signals at the top 
(1-5). For thi s configuration all diodes must be 
connected so their arrows point toward the audible 
signals. 

All line circuits connected to a diode 
matrix must be supplied from the 
same ringing supply and interrupter 
contact. 

3.02 A strap is used to connect a signaling lead 
to an audible signal if neither is common to 

any other signaling lead or audible signal. An 
example of this is t he strap between signaling lead 
5(CA) and audible signal F (Fig. 4). 

3.03 Diode control limits the type of audible signal 
to either a ll ringers or a ll ac buzzers (do 

not mix). To avoid diode failure, never use 
de buzzers. When ringers are used, the ringing 
capacitor of each station should be di sconnected 
and bypassed and the red ringer lead should be 
connected to the diode matrix. 

A positive component results after an 
ac signal has passed through a diode 
in the direction of the "arrow." This 
positive component cannot pass through 
a diode against the arrow. On 
this principle a diode matrix 
separates audible signals and 
signaling leads. ALL DIODES 
AND RINGERS (IF USED) MUST 
BE POLARIZED IN THE SAME 
DIRECTION. 

3.04 The matr ix in Fig. 4 is arranged so that: 

Page 2 

CALL ON LINE STATION(SI SIGNALED 

1* 
2 
3 
4 
5* 

B 
A, B, and C 
A, C, and D 
A,C, and E 
F 

* Signaling leads 1 and 5, corresponding to lines 1 
and 5, are not common signaling leads since they 
each control only one audible signal. 

3.05 For a detailed description of the 1A1 matrix 
blocks, see Section 461-620-100. 

3.06 Section 518-215-403 provides functional 
schematics of the 402A and 404A (diode 

matrix) KTUs. 

3.07 Common audible signaling can also be 
accomplished with t he use of signal control 

relays in place of a diode matrix. The same 
principles apply. Instead of diodes, relay contacts 
connect the ringing leads to the proper ringers. 
Section 518-310-401 provides various connections 
using the 227B KTU as a common audible signaling 
control. 

3.08 •To provide common audible signaling on 
large key systems, a matrix arrangement 

can be provided by using 66B- or 66M-type connecting 
blocks and 840A diodes. The 840A diode is an 
assembly consisting of a 533F diode connected to 
two spring contacts encapsulated in a clear plastic 
housing. The 840A diode is inserted on adjacent 
terminals of the 66-type connecting blocks.f 

3.09 •A typica l common audible signaling 
arrangement using a 66B-type connecting 

block, and 840A diode for signaling one common 
audible signal from three CO/PBX lines, is shown 
in Fig. 6. Refer to Fig. 7 for the polarity designation 
of the 840A diode.f 

4. 141A PROTECTOR 

4.01 The 141A protector (Fig. 5) consists of a 
68,000 ohm, 1/ 2-watt resistor in a blue 

molded assembly. The dimensions of the protector 
are 6/10-inch by 1/2-inch by 3/ 10-inch, and it is 
designed to be installed on 66-type connecting blocks 
having quick-connect terminals. 



4.02 The 141A protector is inserted between the 
Bl and Rl terminals in the station cut-down 

field (Blue Field) without affecting the cut-down 
multiple. See Fig. 1, 2, and 3. 

4.03 For new key te lephone system (KTS) 
installations, every station served by a local 

co r LINE I 

T LINE CIRCUIT I 

RC OR CA 

R R * 

R OR RN AC 
SIG NAL 
SUPPLY 

l~G 
TO GRD 

T 
R ll 

RC OR CA 

R 

LINE CIRCUIT 2 

co l LINE 2 
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frequency generator should be protected by 141A 
protectors. At existing installations, protectors 
should be installed for each station (served by a 
local frequency generator) during routine servicing 
of the installation. 

PART Of . ' ' , DIOOE MATRIX •J -
Rlr;:== STATI ON 

AUDIBLE 

CRI l SIGNAL 

RG(BI) 

T~ ~ 
t • IA PROTEcTOR 

ORO 

CR2 

* RELAY DESIGNATION WI LL VAR.Y DEPENDING ON THE TYPE OF LINE CIRCUIT USED. 

Fig. 1- Simplified Schematic of Two Lines and One Audible Signal 

Page 3 



SECTION 518-010-108 

STATION A 
AUDIBLE 
SIGNAL 

R6(11) Rl 

141A 

ll bw---< PROTECTORS 
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Fig. 2-Simplified Schematic of One Une and Two Audible Signals 
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STATION A STATION B STAT ION C 
AUDIBLE AUDI BLE AUOIBLE 
SIGNAL S IGNAL S IGNAL 

II I II II I 
RG IBII Rl R l RG 181 1 AI RG( Bll 

141A 
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~ROT ECTOR 
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RC OR CA 
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_!______ 
R* 
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...!!.._ LI NE CIRC UIT 2 
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Fig. 3 - Simplified Schematic of Two Lines and Three Audible Signals 
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LINE RN2 
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Fig. 6-tTypical Common Audible Signaling Arrangement on 66-Type Connecting Block With 840A Diode. 
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BBL SYSTEM PRACTICES 
AT& TCo Standard 

SECTION 518-010-1 09 
Issue 2, August 1979 

VOICE STAT ION SIGNALING 

ON MANUAL INTERCOMS 

IDENTIFI(:ATION, INSTALLATION, AND MAINTENANCE 

I. GENERAL 

1.01 This section covers voice signaling on manual 
intercom circuits using a 107B SPOKESMANt> 

loudspeaker set, a 6-, 10-, or 20-button telephone 
set, and CALL DIRECTORe telephone sets. 

1.02 This section is reissued to: 

e Add information on the use of 10- and 
20-button telephone sets and CALL DIRECTOR 
telephone sets 

e Add information on the use of a called 
loudspeaker station without an associated 
telephone set 

e Revise Fig. 1 

e Add new Fig. 2 

e Add new Fig. 3 

e Revise Tables A and B 

e Revise connection and operation information 

e Include loudspeaker housing as a replaceable 
component 

e Include 24-volt key system battery as power 
source for loudspeaker. 

Since this reissue is a general reviSIOn, arrows 
ordinarily used to indicate changes have been 
omitted. 

2. IDENTIFICATION 

2.01 Purpose-To provide voice signaling on 
manual intercoms. 

2.02 Application-For use with all telephone 
sets shown in Table A. 

2 .03 Ordering Guide 

• Set, Loudspeaker, 107B-* 

(a) Replaceable Components: 

e Cord, Mounting, DGAF-87 (available in 7-, 
14-, or 25-foot lengths; specify length desired) 

• Housing (see Table B). 

(b) Associated Apparatus (order separately 
if required): 

• Bracket, 77 A 

e Transformer, 2012B 

e Key, 551A 

• Buzzer, KS-20419Ll 

• Clamp, 2A 

• Connecting Block, 66E8-25 

• Adapter, 149B. 

3. INSTALLATION 

A. Planning 

3.01 An external 18- to 24-volt ac or de power 
source is required. This power may be 

provided by: 

• A 2012B transformer 

*Refer to Table B for color selection. 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. Page 1 
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• The 18-volt ac terminals of available power 
plant 

• A 24-volt key system battery 

• For temporary power supply, a 22.5- to 
30-volt battery. 

3.02 When a 20128 transformer is used for 
power, the customer must provide a separately 

fused ac receptacle not under control of a switch. 

3.03 The maximum length of IW cable used 
between the power supply and loudspeaker 

should not exceed 200 feet. 

3.04 The maximum length of IW cable used 
between the loudspeaker and the associated 

telephone set should not exceed 100 feet. 

B. Installing 

3.05 When a spare button on telephone set is 
used to operate voice signaling on manual 

intercoms, the button must be converted from 
locking to nonlocking by removing the locking pin . 
For the method of removing the locking pin, refer 
to the section listed in Table A for the telephone 
set being used. 

3.06 When an external 551A key is used to operate 
voice signaling on manual intercom, mount 

key on 77 A bracket. 

3.07 The 6-Button Telephone Sets-Bring 
the loudspeaker mounting cord directly into 

the telephone set and insulate and store R and G 
leads. The power supply may be brought into 
the telephone set over spare cord conductors and 
connected to the loudspeaker set cord using spare 
terminals as shown in Table A and Fig. 1. 

3.08 The 10- and 20-Button Telephone 
Sets-These sets do not have suitable spare 

leads or terminals for voice-signaling connections 
and require the use of a 66E8-25 connecting block 
at the called station for access to the required 
leads (Fig. 2). 

Note: The 1498 adapter can be used instead 
of the 66E8-25 in some applications; it does 
not provide access to all leads passing through 
it. 

Page 2 

One of the line buttons of the calling station may 
be used for initiating the voice-signaling function 
as shown in Fig. 2. Power connections to the 
loudspeaker at the called station are via terminals 
on the 66-type block. 

3.09 Call Director Telephone Sets-Screw 
terminals are not av_?.ilable in CALL DIRECTOR 

telephone sets; therefore, a 66E8-25 connecting 
block should be used at the called station for access 
to the required leads (Fig. 2). 

3.10 Standalone Arrangement-The called 
station can consist of a loudspeaker alone 

without any associated telephone set. A generalized 
example of this arrangement is provided in Fig. 3. 

4. CONNECTIONS 

4.01 An example of connections for voice signaling 
with manual intercom using typical 6-button 

telephone sets is shown in Fig. 1. Connections 
for typical 20-button sets using a 66-block at the 
called station are shown in Fig. 2. While there 
may be many ways to set up an arrangement for 
voice signaling with manual intercom, the following 
requirements must always be met: 

• A manual intercom path consisting of a T, 
R pair must exist between the calling and 
called station 

• The input of the loudspeaker at the called 
station must be bridged across the intercom 
T, R pair 

• The power and ground, which turn on the 
loudspeaker for voice signaling, must be 
under the control of a button at the calling 
station. 

A. 6-Button Telephone Sets (Fig. 1) 

4.02 Connect loudspeaker set mounting cord to 
telephone set at called station as follows: 

• Connect (W) lead to tip of manual intercom 
line. 

• Connect (BL) lead to ring of manual intercom 
line. 

• Connect (Y) lead to BZl lead of telephone 
set using spare terminal as shown in Table 



A. If BZl is not available, use spare 
conductor in telephone set mounting cord. 

• Connect (BK) lead to SG terminal of telephone 
set. 

4.03 At calling station connect external 551A key 
or converted telephone set button-for 551A 

key, use spare conductors in telephone set mounting 
cord; for converted telephone set button, use 
appropriate cord conductors. See section pertaining 
to telephone set being used for conductor colors. 

Note: Connections for a buzzer circuit in 
addition to intercom signaling are shown in 
Fig. 1. If buzzer is not required, these 
connections can be omitted. 

B. 10-, 20-Bu"on, and CALl DIRECTOR Telephone 
Sets (Fig. 2) 

4.04 At the called station, connect the cable for 
the key telephone system (KTS) equipment 

into the plug of the 66E8-25 block installed near 
the telephone. Connect the telephone mounting 
cord to the receptacle of the 66-type block. 

4.05 Connect the loudspeaker mounting cord to 
the 66E8-25 block as follows: 

• Connect the (W) lead to the tip of the 
manual intercom line 

• Connect the (BL) lead to the ring of the 
manual intercom line 

• Connect the (Y) lead to the terminal of the 
66-type block where 24-volt battery will be 
available 

• Connect the (BK) lead to the terminal of 
the 66-type block where ground will be 
available. 

4.06 At the calling telephone set, modify the 
button selected for voice-signaling control 

so that it provides a path for battery to the distant 
loudspeaker. At the corresponding button on the 
called station, disconnect the lamp so that it does 
not light when the loudspeaker is turned on. 

4.07 Connect B ground through the connector 
cable to the terminal on the 66-type block 

where the loudspeaker ground lead is connected. 

ISS 2, SECTION 518-010-109 

4.08 Standalone Arrangement-Use inside 
wire to apply manual intercom tip and ring 

and battery and ground to the loudspeaker set. 

5. OPERATION 

5.01 The telephone set used to operate the voice 
signaling on manual intercom is used in the 

normal manner. The handset must be off-hook 
and the manual intercom line button depressed. 

5.02 Before using the voice-signaling arrangement, 
turn the ON/OFF switch of the 107B 

loudspeaker clockwise. This closes the power input 
path to the loudspeaker, allowing the operator of 
the calling telephone to control the on/off status 
of the loudspeaker with the voice-signaling button. 

5.03 Use the voice-signaling feature as follows: 

(1) At calling station, lift receiver off-hook, 
depress manual intercom line button 

(2) Depress voice-signaling button on operating 
telephone set and hold depressed during 

voice signaling 

The possibility of acoustic feedback 
(singing) exists whenever the called 
party receiver is off-hook on the 
intercom line and the calling party 
has the voice-signal key depressed. 
To avoid this problem, place the 
loudspeaker and telephone set as 
far apart as possible and set 
volume control of loudspeaker as 
low as possible. 

(3) At called station, adjust volume control of 
107B loudspeaker to a satisfactory level. 

5.04 Do not turn loudspeaker ON/OFF switch to 
the OFF position. This will disable the voice 

signaling. 

6. MAINTENANCE 

6.01 For maintenance of the associated telephone 
sets, refer to the section covering the type 

of set involved. 

6.02 Maintenance of the 107B loudspeaker is 
limited to replacing the mounting cord and 

the housing. 
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6.03 When it is reported that voice signaling 
does not operate, check the following: 

• Volume control on 107B loudspeaker turned 
too low 

• ON/OFF switch on 107B loudspeaker turned 
to OFF position 
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Fig. 1- Example of Connections for Voice- and Conventional-Signaling Arrangemenh With Manual Intercom 

Using 2565HK Telephone Sets 
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CALLED STATION 

SSEB-25 CONN BLK CALLED 831 TELSET 
DR 

CA1LSLF FD INRD;cfTlOR 
BLOCK RECEPTACLE ~-..l.il"""'llll.l.ii.i.--

PIANUAL 
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.:...
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Fig. 2-Example of Connections for Voice-Signaling Arrangement With Manual Intercom Using 831-Type 
Telephone Sets 
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Fig. 3-Example of Standalone Voice-Signaling Arrangement 
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TABLE A 

CONNECTIONS FOR SPOKESMAN POWER 

TELEPHONE TERMINAL FOR SPARE NUMBER OF SEE 
SETS BZ/BZ1 LEAOS TERMINAL SPARE LEADS SECTION 

564HD (MD) • 4 502-541 -406 

564HD (MD) 4,3 5,6 2 502-541 -407 

564HL 4,3 5,6 2 502-541 -407 

565HDR (M D) 1,2,3 ,4 4 502-541-410 

565GK 1,2,5,6 ,9 5 502-541-414 

565HK 5,6 1,2,3,4 4 502-54 1-415 

565LK 5,6 1,2,3,4 4 502-541-416 

630DAM 22,27 Nonet Nonet 502-610-407 

631DAM 22,27 Nonet Nonet 502-610-407 

636CAM 22,27 No net Nonet 50 2-610-418 

637DAM 22,27 Nonet Nonet 50 2-610-4 18 

830 12,14 No net No net 502-701 -101 

831 12,14 Nonet No net 502-702-101 

852 20 ,21 No net No net 503-701 -102 

2565GK 2,5,6,9 4 502-543-403 

2565HK 5,6 2,3,4 3 502-543-405 

2565LK 5,6 2,3,4 3 502-543-406 

2630DAM 22,27 No net Nonet 502-612-401 

2631DAM 22,27 No net Nonet 502-612-401 

2636DAM 22 ,27 No net No net 502-612-410 

2637DAM 22,27 Nonet No net 502-612-410 

2830 12,14 Nonet Nonet 502-701 -101 

283 1 12,14 Nonet No net 502-702-101 

2832 20,21 Nonet No net 502-701-102 

• Auxiliary terminal 812559623 (P-25E962). 

t Use 66E8 connecting block or 149B adapter fo r access to required leads . 
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APPARATUS 

Housing, 
107B 

Loudspeaker 
Set 

TABLE B 

COLOR ORDERING GUIDE 

COLOR SUFFIX COMCODE 

Black -Q3 828150037 

Ivory -50 828150508 

Green - 51 828150516 

Red - 53 828150532 

Light Beige - 60 828150607 

Yellow - 56 828150565 

White - 58 828150581 

Aqua Blue --£2 828150623 
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AT & TCo Standard 

SECTION 518-010-110 
Issue 1, June 1976 

2A 1 MATRIX BLOCK 

IDENTIFICATION, INSTALLATION, CONNECTION, AND MAINTENANCE 

1. GENERAL 

1.01 This section contains information on the 
2A1 matrix block (Fig. 1) which provides 

polarity guard circuits for use with key telephones 
arranged for multiline conferencing. 

1.02 When this section is reissued, the reason 
for reissue will be listed in this paragraph. 

2. IDENTIFICATION 

2.01 The 2A1 matrix block consists of a molded 
plastic block equipped with 3-clip terminals, 

KS-21765 L2 diodes, and insulated straps connected 
to provide eight polarity guard circuits. One circuit 
is required for each conferenceable line at the 
associated key telephone sets. 

2.02 The block is similar to the 66B3-50 type 
connecting block except that the 3-clip 

terminals are inserted only where required for 
holding the diodes and straps. It is 13.40 inches 
long, 2.80 inches wide, and 1.20 inches deep. Lead 
designations (T, R) are stamped on the fanning 
strips on both sides of the block. 

2.03 The purpose of the polarity guard circuit is 
to isolate the associated station from battery 

reversals on the T and R line leads (Fig. 2). 
Normally, ground is on the input T lead and battery 
on the input R lead, and current flows through 
diode 01, the station circuit, and 03 in the direction 
of the diode arrows. A battery reversal would 
place ground on the input R lead and battery on 

the input T lead. However, the arrangement of 
diodes 02 and 04 forces the line current to continue 
flowing through the station circuit in the same 
direction when this occurs. 

3. INSTALLATION AND CONNECTIONS 

3.01 Mount the 2Al matrix block on a flat, vertical 
surface in a location where leads from the 

associated line circuits and the station cut-down 
field can be conveniently connected to it. Use 0 
inside wiring cable to connect the station (right) 
side of the block to the cut-down field. Terminate 
the leads from the line circuit on the left side of 
the block. 

II a station requires line ringing on 
a particular line, connect tb.e ringing 
leads from tb.e key telephone set to 
tb.e appropriate terminals on the line 
side of the matrix block, not to the 
station side. 

3.02 Use a 714B tool to make terminations on 
the clip terminals of the matrix block. Refer 

to Section 461-604-100 for detailed instructions on 
the use of the 714B tool and other information on 
the 66-type connecting blocks. 

4. MAINTENANCE 

4.01 Maintenance of 2A1 matrix block is limited 
to replacement of defective diodes and 

adjustment and alignment of clip terminals. 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. Page 1 



SECTION 5 18-010-110 

LI N E 
S lOE 

Page 2 
2 Pages 

Fig. l - 2A1 Matrix Ble><k 

STATION 

S l OE 

li NE 

CIRCU IT 

T 

R 

01 

STATION 

R 

03 

Fig. 2 - Schematic of Polarity Guard Circuit 
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ADDENDUM 51 8-01 0-Ill 
Issue 1, Nove mber 1979 

I. GENERAL 

MESSAGE WAITING CONSOLES 

USED WITH 1 A, 1 A 1, OR 1 A2 

KEY TELEPHONE SYSTEMS 

2. CHANGES TO SECTION 

1.001 This addendum supplements Section 
518-010-111, Issue 2. Place this pink sheet 

ahead of Page 1 of the section. 

2 .001 Add headset equipped CA LL DIRECTOR 
telephone set to Table A. 

1.002 This addendum is issued to add information 
on providing station-busy lamp feature to 

headset equipped CALL DIRECTOR telephone 
sets. 

2 .002 Delete Table B, Page 9. 

"A" 
BH 

A1 
GRO 

2 .003 Add Fig. 1.1. 

I 
I 

ANY "A" RELAY 
IN 1A1 OR 1A2 
LINE CIRCUIT 

PU 10 (Y) H ( W- 0 ) 

lL __ _j 
LEGEND : 

PU - PICKUP KEY 
H - HOLD KEY 

LS - LINE SWITCH 
HS(A) - HEADSET JACK A •1BV _ ......._..,_.. ___ _ _. 

NOTE : 
1. WHEN USING 6C KTU. THE STATION CABLE LOOP " UST BE LI"ITED 

TO 250 OR 500 FEET OF 24 GA . WIRE . 

7 (0- W) 

(BR) 

( Y I 

c 
LS 

b 3 

Fig. 1.1- Busy lamp Control Circuit for Headse t Equ ipped CAU DIRECTOR Telephone Sets 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. 

HS(A) 
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T ELEPHONE 
SET 

564HK/HL 

565HD 

565GK (Note 2) 

2565GK (Note 2) 

565HK 

2565HK 

565 LK 

2565LK 

630/631A, B, C, D 

2630 , 26310 

630/63 1DA 
2630/2631DA 

634/6350 
2634/26350 

634/635DA 
26340A/DAM 
2635DA/DAM 

636, 6 37 A, B, C, D 
2636C, 26 37 0 

6 36 , 26 36CA 
637, 2637DA 

830/2830C 
831/2831C 

TABLE A 

TELEPHONE SET TERMINATIONS FOR PROVIDING MESSAGE 

WAITING AND/OR STATION BUSY IN 1A, 1A1, OR 1A2 KTS 

(NOTE 11 

MOUNTING CORD LEADS 

BL LEAD llEAD 

SET 
MOVE 

COLOR COLOR COLOR 
TERMINAl FROM TO 

1 O·Y 5 LH Y-0 

L2 G·Y HL Y-G 

L2 S·W 1 G-R 

1 S·W 5 G·R 

L2 O·Y 3 LH Y-0 

1 O·Y 3 LH Y.O 
Y-BR 

L2 G·BK 1 LH BK·G 

1 G·BK 2 LH BK-G 

6 or 12 
No te 3 

6 

L2 Note 4 

Connect to R-G LG G·R 
Terminal 

39 of 235 · or 
236·Type KTU Note 8 Y·G 

(Note 7) 

Note 3 

Fig . 1.1 

Note 9 

Y.() 22 O·Y 12 20 

21 

LG LEAD 

MOVE 

FROM TO 

6 LG 

HG 

2 

2 

4 LG 

4 LG 

2 LG 

2 LG 

No te 3 

Note 4 

5 

22 

Note 3 

Note 9 

Note 5 

12 
851/28518 Y-BR L2 G·Y (Note 6) 

Y-G (Note 6) 

Note 1: Telepho ne set must be wired fo r station busy feat ure. Refer to service section in 502 Division for telepho ne set 

involved . 

Note 2: T hese sets do not have a hold key. Either connect any unused line key lamp or use spare leads show n and 

connect to external lamp indicator using spare termi nals or D-161488 connectors. 

Note 3: Connect hold lam p leads (S·V, V-8) to spare mo unting cord leads (G·Y, Y-G) in 1st mod ule using spare terminals 

or 0 ·161 488 connectors. 

Note 4 : Connect hold lamp leads (G·Y, Y·G) to spare mounting cord leads (G·Y, Y-G) in 1st mod ule. 

Note 5 : Move Y -G ho ld lamp lead fro m 21 to 4. 

Note 6 : Disconnect , insulate , and store BL leads . 

Note 7 : T he 235 · and 236-type KTU station line concentrato~s must be o pt ioned for t he station busy feat ure per Table B, 

Section 518·310·405 . 

Note 8 : Connect G·Y from lamp 6 to R-G of mounting cord using a spare terminal or D-161488 connector. 

No te 9: Connect ho ld lamp leads (G·Y, Y·G) to spare mounting cord leads (G·Y, Y·G) in 1st module using spare 

terminals or D-161488 co nnectors. 
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liEU. SYSTEM PRACTICES 
AT& TCo Standard 

SECTION 518-010-111 
Issue 2, March 1978 

MESSAGE WAITING CONSOLES 

USED WITH lA, lA 1, OR 1A2 

KEY TELEPHONE SYSTEMS 

1. GENERAL 

1.01 This section provides information for providing 
station busy (SB) and message waiting (MW) 

features in 1A, 1A1, or 1A2 Key Telephone Systems 
(KTSs). The arrangement utilizes the MW consoles 
(6B1 and 781) used with COM KEY* systems 
(Fig. 1). 

'Trademark 

1.02 This section is reissued to add information 
on telephone sets used with station line 

concentrators. 

1.03 This issue of the section is based on the 
following: 

SD-69656-01, Issue l-6A1 and 681 Selector 
Console Circuit 

SD-69657-01, Issue 1-7A1 and 781 Selector 
Console Circuit 

518-450-100, Issue 2- 7 A Communication 
System 

518-450-102, Issue 2-14A Communication 
System. 

2. DESCRIPTION 

2.01 The S8 feature provides an attendant at a 
KTS installation a visual indication of when 

a station is off-hook. The MW feature permits 
the attendant to illuminate a lamp, usually the 
HOLD key lamp, at a station as a signal for the 
station to contact the attendant. 

2.02 The features are supplied using a 6B1 
(19-station) or 781 (39-station) console. For 

message waiting the attendant depresses the 

push-to-operate, push-to-release button associated 
with the desired station. This supplies 10V AC to 
light a lamp at the station (usually the lamp under 
the HOLD key). If the station is off-hook, the S8 
lamp located under the MW button of the console 
will light under control of the station line switch. 

tNote: When more than one MW console is 
installed, the MW signal can only be retired 
at the console originating the signal since the 
key must be physically released .• 

2.03 At the stations in the system, the set 
normally must be equipped with a lamp in 

the HOLD key. In addition, if the S8 feature is 
supplied, the telephone set must be wired for the 
station busy lamp feature. Any set having sufficient 
spare leads and an idle lamp can be wired for MW, 
but the S8 feature cannot be used with those sets 
tequipped for headset operation due to an 
incompatibility in the method of wiring the busy 
lamp .• 

2.04 The 6B1 and 781 consoles require 10V AC 
(for MW) and 18V AC (for S8). Each 6B1 

console requires 1 ampere and each 781 requires 
2 amperes of 18V ac power. A maximum of three 
consoles of either type can be installed but special 
treatment of the 18V ac leads is required. More 
than one 18V ac lead may be required, depending 
on the size and number of consoles installed (Fig. 2 
through 7). 

2.05 Voltages for the consoles can be supplied 
from the associated key system power supply 

if sufficient capacity is available. Otherwise, use 
a 19-type power unit if one console is to be installed; 
or, if two or three consoles are required, use a 
19-type for the 10V AC and a 21581 or 215C1 for 
the 18V AC. Where space permits, the 215C1 
power unit can be installed in the same mounting 
as the key equipment. The 215C1 can also be 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 
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SECTION 518-01 0-111 

mounted in a 16-type apparatus mounting, 23-inch 
relay rack, etc, using 99-type adapters. The 215B1 
power unit is electrically equivalent to the 215C1 
but is designed for wall mounting externally where 
other space is not available. The 215B1 is supplied 
with a cover. 

3. INSTALLATION 

3.01 Install the SB and/ or MW features as follows: 

(1) Install console(s) at attendant position(s). 

(2) Run a connector cable (use A25B for 6B1 
console or A50B for 7B1) from each console 

to a position convenient to the station cutdown 
field and the power supply. 

(3) Mount the required 66-type connecting blocks 
and terminate cables as shown in Fig. 2 

through 7. If a single 6B1 console is installed, 
only half the block is used. Multiple 7B1 consoles 
require two blocks, one for each binder group. 

Page 2 

(4) Make sure 18V ac leads are terminated and 
strapped in multiple installations as shown. 

Connect lOV and 18V ac leads from power supply 
associated with key system or from a separately 
provided supply. The 18V ac leads should be 
fused at 2 amperes per lead as shown and should 
be at least 18-gauge wire. 

(5) Cross-connect the BL, L, and if necessary, 
the LG leads, as required, from the station 

cutdown blocks to the 66-type connecting block. 
Refer to Tables A and B, depending on the set 
involved, for spare leads that can be used. 

(6) Modify set to connect HOLD key lamp as 
MW indicator and, if necessary, install lamp 

in key. If SB is provided, modify set for station 
busy lamp according to the service section for 
the set involved in the 502 Division. 

Note: The station busy consoles are not 
compatible with the station busy circuit used 
in headset-type CALL DIRECTOR"' sets. 
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A- 681 CONSOLE 

8.781 cONSOLE 

Fig. 1- 661 ond 761 Selector Consoles 
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S81 D5DAD 
KTG CD 

S81 

S82 
S8' 
SB4 
S85 
S86 
S87 
SB8 
S89 
S810 
S81 1 
S812 
S8H 
S814 
S815 
SB16 
SB17 
SB1B 
SB19 
•1BV 
• 16V 
+1SV 
+_18V 
+18V 

MWI +1BV 
l4j 

Kj2 
KjJ -Kj5 
Kj6 
Kj7 -Kj9 

Kj1 Q 
11<11 
11<12 
M l 
11<14 
11<1 5 
11<16 
IV1 7 
Kj18 
11<19 
+10V 
... ov 
+_l UV 
+_l UV 

681 CONSOLE 
+

0
lUV_ 

•.lUV 
(NOTE 2) 

26 
1 

27 
2 

28 

' 29 
4 

lO 
5 

l1 

l l 
7 

" 8 
l4 

9 
l5 
10 

'6 
11 

'7 
12 
lB 
H 
l9 
14 
40 
15 
41 
16 
42 
17 
4l 
18 
44 

19 
45 
20 
46 
21 
47 
22 
48 
2l 
49 
24 
50 
25 

P/0 66HI-50 
A25B CONN BLOCK 
CONN CA 

(1>-BL) A 1 B I Bc(1\ 

'- BL-~ BL[Z: 
~~-0 BL l 
0-~ BL 4· 

\II- G) 5 BL(5. 
\G-w) BL(6) 

'- 1>-BR BL 7 
(BR-~) BL(B 
w-s BL 9 
(S-~) 10 8L(10) 
R-8L BL 11 
BL-R BL 12 
R-0 BL H 

I<W<' BL 14 
R-G 15 BL(1 5) 
G-R BL 16 
R-BR) 8L 17 
BR-R BL 8 

(R-S) 8l 191 
(S-R 20 . 

] 
BK-BL ._, .. 
BL-BK) +1BV 

(BK- 0 • 8 
(D-BK • BY 
BK-G 25 ._, .. 
G-BK 1 
BK-1!1 2 
BR-BK {,1 

(BK-S) 4 
S-BK '0 {51 

(Y-BL) L 6 
BL-Y L 7 
Y-0 L(B. 
0-Y L 9 
Y-G) . l5 L(10) 
G-Y L 11 
Y-BR· L 12 

(BR-Y) Lll 
(Y-S L(1 4) 
S-Y .uJ L 15 
V-BL L(1 6) 
BL-V L 17) 
V-0 L 18, 

-Vl L 19 
( V-G 45 •10V 

] 
G-V +10V 
V- BR· • 10V 
BR- V +- 10V 

(V-S) +10V 
S-V 50 +_1()\' 

Fig. 2-681 Console Connections 

BL LEAC 

TO OTI£R 
TEL SETS 

TO P~R 
SUPPLY 

ISS 2, SECTION 518-010-111 

L..{ 
LS 

A1 
(Jl 

SG 

!~s--< 
LG 

L LEAD 
TO on£R 
TEL SETS 

TO P~R 
SUPPLY 

NOTES: 
1. R 

T 
2. s 

~ 

TYP ICAL TELEPHONE SET 
(NOTE 1) 

EFER TO TABLE A al 8 FOR SET 
ERHINATIONS. 
TATION BUSY ~ IS ASSOCIATED 
ITH l4j 81/TTON. 
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581 

MWI 

CONSOLE 
(NOTE 2) 

Page 6 

0100J 
MTG CO 
PLUG 1 
SB1 

SB2 
58~ 

SB4 
SB5 
SB6 
SB7 
SBB 
SB9 
SB10 
5811 
SB12 
SB1l 
SB14 
SB15 
SB16 
SB17 
SB1B 
SB19 
•1BV 
• BV 
+1BV 
+18V 
+18V 
• 1BV 
~1 

~2 

~' 
~4 

~5 

"-16 
1417 
"-18 
1419 
~1 0 

11\.11 1 
~12 
~, 

~14 

~1 5 

"-11 6 
1411 7 
~18 

~1 9 

+lOY 
•10V 
tlOV 
+lOY 
+ 0 
+10V 

26 
1 

27 
2 

28 

' 29 
4 

~0 

l 1 
6 

l2 

" 8 
l 4 
9 

l5 
10 
l6 
11 
l7 
12 
lB , 
l9 
14 
40 
15 
41 
16 
42 
17 
4l 
18 
44 
19 
45 
20 
46 
21 
47 
22 
48 
2l 
49 
24 
50 
25 

) 

A508 
CONN CA 
BL 81Nr£R 

(~BL) 

8L-W 
~0 

0-W 
~G 

G-W 
~BR 

(BR-W 
W-5 

(S-W) 

R-BL 
(BL-R 
R-0) 

(O-R) 

R-G 
G-R' 

(R-BR) 
BR-R 
R-5 

(S-R) 
8K-BL 
BL-BK 
BK-0 

(0-BK) 
BK-G 
G-BK 

(BK-BR) 
BR-BK 

(BK-5) 
S-BK 

(Y-BL) 

BL-Y 
(Y-O 
(o-vl 
Y-G 
G-Y 

(Y-BR) 
(BR-Y) 
(Y-S) 
5-Y 
V-BL 
BL- V 

(V-0 
(Q. v 
(V-G) 
G-V) 

(V- BR) 
lBH- V; 

(V-S) 
5-V 

P/0 66M1-50 
CONN BLOCK 

A 1 B 

5 

10 

15 

20 

25 

~ 

l5 

40 

45 

50 

BL(1) 

8L 2 
BL ~ 

BL 4 
BL( 5) 
BL(6 
BL 7 
BL(B) 
BL 9 
BL (~ O) 

BL 11 
BL 12 
BL 1l 
BL 14 
BL 15 
BL 16 
BL 17 
BL 18 
BL(19 
+18V 
+18V 
~1 BV 
~1 BV 

+18V 
• 18V 
L 
L(2 
L(l) 
L( 4) 
L 5 
L(6) 
L(7 
L 8 
L 9 
L(10) 
L(1 1) 
L(1 2) 
L(H) 
L 14 
L 15 
L 16 
L 7 
L(18) 
L 19 
+10V 
+10V 
•10V 
~lUV 

+10V 
+l OY 

] 

l 

BL LEAD TO 
OTHER 
TEL SETS 

TO POWER 
SUPPLY 

BL LS 

A1 
OR 
SG 

~s--< 
LG 

L LEAD TO 
OTI£R 
TEL SETS 

TO POWER 
SUPPLY 

NOTE 
1. 

2. 

s, 

TYPICAL TELEPHONE SET 
(NOTE 1) 

REFER TO TABLE A OR B 
FOR SET TERMINATIONS. 
STAT lotl BUSY LAAP IS 
ASSOC I A TEO WITH 
14./ BUTTON. 

Fig. 3- 781 Console Connections (Sheet 1 of 2) 



BL LEADS TO 
TEL SETS 

TO PMR 
SUPPLY 

L LEADS TO 
TEL SETS 

TO POWER 
SUPPlY 

[ 

BL(20) 
BL 21 
BL 22) 
BL(2l 
BL 24 
BL 25 
BL 26 
BL 27 
BL 28 
BL(29) 
BL lO) 
BL l1 
BL( l2) 
BL H 
BL(l4) 
BL l5 
BL 6) 
BL l7 
BL lB 
BL l9 ) 
+18V 
•1 BV 
+ BV 
+1BV 
+BV 
L 20 
L 21) 
L(22) 
L 2l 
L 24) 
L 25) 
L(26) 

L 27 
L 28 
L(29) 
L l O 
L l1 
L{l2) 
L(H) 
L l4 
Ll? 
L l6 
L(l7 ) 
L(lB) 
L l9 ) 
+lUV 
+10V 
+IUV 
+10V 
+10V 

P/0 66M1 - 50 
CONN BLOCK 

·C 
1 

D 

5 

10 

15 

<0 

25 

l O 

l5 

40 

45 

50 

A?OB 
CONN CA 
0 BINDER 

(W-BU 
(Rl 
w-o 
0-<1 
W-<; 
G-<1 
W-BR 
BR-<1 
w..s 
S-<1 
R-BL 
BL-R 
R- 0 
"-Rl 

R-G 
( G-"\ 
R-BR) 

BR-R 

(R..SJ 
5-Rl 

IRK-Ill 
(BL-BKJ 
BK-0 

(0-llK\ 
BK- G 
G-BKI 
BK-BR 
BR-BK 
BK..S 
5-BK 

(Y-BL) 
BL- Y) 
Y-0 
0-Y 
Y-G 
G-Y 
Y-BR 
BR- Y 

(Y..S 
5- Y 
V-BL 
BL- V 
v-o 
0-V 

(V-G) 
G- V 

IV -1!0\ 
(8R-V 
v..s 
5-V 

26 
1 

27 
2 

28 

29 
4 

l O 
5 

l1 
6 

l2 
7 

jj 

l4 

l5 
10 
l6 
11 

l7 
12 
lB 
1l 
l9 
14 
40 
15 
41 
16 
42 

17 
4l 
18 
44 
19 
45 
20 
46 

21 
47 
22 
48 
2l 
49 
24 
50 
25 

0100J 
MTG CO 
PLLKi 2 
5820 
5821 
5822 
SB2l 
5824 
5825 
5826 
5827 
5828 
5829 
SBlO 
58 1 
SBl2 
SBH 
SBl4 

58'~ 
SBl6 
SBl? 
SBlB 
SBl9 
+18V 
+1BV 
:!:lBV 
.!.JBV 
+!BV 

~20 

~21 

~22 

~2j 

~24 

~25 

~26 

~27 

~28 

~29 

~lO 

~j1 

~l2 

~H 
~,. 

~l5 

~l 6 

~l7 

~lB 

Koll 9 
+ 

+ 0 
!_I UV 

+10V 
+10V 

Fig . 3-781 Console Connedions (Sheet 2 of 2) 

ISS 2, SECTION 518-010-111 

781 CONSO LE 
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SECTION 518-010-111 

TELEPHONE 

TABLE A 

TELEPHONE SET TERMINATIONS FOR PROVIDING MESSAGE 

WAITING AND/OR STATION BUSY IN 1A, 1A1, OR 1A2 KTS 
(NOTE 1) 

MOUNTING CORD LEADS 

BL LEAD L LEAD LG LEAD 

SET MOVE MOVE 

COLOR 
SET 

COLOR COLOR 
TERMINAL 

FROM TO FROM TO 

564HK/HL 1 0-Y 6 LH Y-Q 6 LG 

565HD L2 G-Y HL Y-G HG 

565GK (Note 2) L2 s-w 1 G-R 2 

2565GK (Note 2) 1 s-w 5 G-R 2 

565HK L2 0 -Y 3 LH Y-0 4 LG 

2565HK Y-BR 
1 0-Y 3 LH Y-0 4 LG 

565LK L2 G-BK 1 LH BK-G 2 LG 

2565LK 1 G-BK 2 LH BK-G 2 LG 

630/631A,B,C,D 6 or 12 

2630, 2631D 6 
Note 3 Note 3 

630/631DA L2 Note 4 Note 4 
2630/2631DA 

634/6350 Connection R-G LG G-R 5 
2634/26350 Terminal 

634/635DA 39 of 235- or 

2634DA/DAM 236-Type KTU Note 8 Y-G 22 

2635DA/DAM (Note 7) 

830/2830C Y-0 22 0-Y 12 20 Note 5 
831/2831C 

851 / 2851B Y-BR L2 G-Y 
21 Y-G 

12 
(Note 6) (Note 6) 

Note 1: Telephone set must be wired for station busy feature . Refer to service section in 502 Division 

for telephone set involved. 

Note 2 : These sets do not have a hold key . Either connect any unused line key lamp or use spare leads 

shown and connect to external lamp indicator using spare terminals or D-161488 connectors. 

Note 3: Connect hold lamp leads (S-V, V-S) to spare mounting cord leads (G-Y, Y-G) in 1st module 

using spare terminals or D-161488 connectors. 

No te 4: Connect hold lamp leads (G-Y, Y-G) to spare mounting cord leads (G-Y, Y-G) in 1st module. 

Note 5: Move Y-G hold lamp lead from 21 to 4. 

Note 6: Disconnect, insulate, and store BL leads . 

Note 7: The 235- and 236-type KTU station line concentrators must be optioned for the station busy 

feature per Table B, Section 518-310-405. 

Note 8: Connect G-Y from lamp 6 to R-G of moun ting cord using a spare terminal or D-161488 

connector . 

Page 8 



TABLE B 

TELEPHONE SET TERMINATIONS 
FOR PROVIDING MESSAGE WAITING WITH 

HEADSET-EQUIPPED CONCENTRATOR 
CALL DIRECTORS 

(NOTE 1) 

HOLD LAMP MOUNTING CORD TELEPHONE 
SET 

LEAD COLOR LEAD COLOR 

636, 637 A,B,C ,D 
L s-v L G-Y 

2636C, 2637 D LG V-S LG Y-G 

636, 2636CA L G-Y L G-Y 
637, 2637DA 

(Note 2) LG Y-G LG Y-G 

Note 1: Busy lamp feature cannot be provided with 
these sets. 

Note 2: Con nect leads using spare term inals or 
D-161488 connectors. 

ISS 2, SECTION 518-010..111 
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A25B CONN CABLE 

Page 10 

TO 1ST 
681 
CONSOlE 

TO 2ND 
681 
CONSOLE 

(W- BL) 

(BL-W) 

(W-D) 

(O-W) 

(II-G) 

(G-W) 

(W-BR) 

(BR-11) 

(W-S) 

(S-\1) 

(R-BL) 

(BL-R) 

(R-0) 

(O-R) 

(R-G) 

(G-R) 

(R- BR) 

(BR-R) 

(R-S) 

(S-R) 

(BK-BL ) 

(BL-BK) 

(BK-0) 

(0-BK) 

(BK-G) 

(G - BK) 

(BK-BR) 

(BA-BK) 

(BK-S) 

(S-BK) 

(Y-BL) 

(lil-Y) 

(Y-O) 

(0-Y) 

(Y-G) 

(G-Y) 

(Y-BR) 

(BR-Y) 

(Y-5) 

(S-Y ) 

(V-BL) 

(BL-V) 

(V-0) 

(0-V) 

(V-G) 

(G-V) 

(V-BR) 

(BR-V) 

(V-S) 

(S-V) 

66M1-25 CONNECTING BLOCK 

A B c D 
1 BL (1) 

BL (2) 

BL (l) 

BL (4) 

5 BL (5) 

BL (6) 

BL (7) 

Bl (8) 

8L (9) 

10 Bl (10) 

8L (11) 

8L (12) 

Bl (H) 

BL (14) 

• 15 BL (15) 

Bl (16) 

BL ( 17) 

BL (18) 

BL (19) 

20 !:18Y 

ADO 
STRAPS 

25 ) 
L (1) 

L (2) 

L (l) 

L (4) 

jQ L (5) 

L (6) 

L (7) 

L (B) 

L (9) 

15 L (10) 

L (11) 

L (12) 

L (1ll 

L (14) 

40 L l15l 

L (16) 

L (17) 

L (18) 

L_11'!1_ 

45 !.10V 

!.10Y 

i10Y 

t10V 

t10V 

50 :t10Y 

y 

Fig . 4-Connections for Two 681 Consoles 

j 

8L LEAO 
TO 
TEL SETS 

TO POWER SIJPPl Y 
(2A FUSE - 18 GA 

WIRE) 

l LEAD 

TO 
TEL SETS 

TO POWER 
SUPPlY 



A258 CONN CABLE 

(11-BL) 

(BL-~) 

_(W-Q)_ 
(0-~) 

(II-G) 

(G-~l 

(11-BR) 

(BR-11) 

(~-S) 

(S-~) 

(R-BL) 

(BL-Rl 

(R-0) 

(O-Il) 

(R-G) 

_iG-Rl_ 
(R-IIR) 

(IIR-R) 

(R-S) 

(S-R) 

(BK-Bll 

(BL-BK) 

(BK-0) 

(0-BK) 

(BK-G) 

_LG-BtU_ 

TO 1ST 
681 
COHSOL E {BK-8Rl 

TO 2ND 
681 
COHSOLE 

(BR-BK) 

(BK-S) 

(S-BK) 

(Y-BL) 

(BL-Y) 

(Y-O) 

(O-Y) 

(Y-G) 

_(G-Y_l 

(Y-BR) 

(BR-Y) 

(Y-S) 

(S-Yl 

(V-BL) 

(BL-V) 

(V-0) 

(0-V) 

(V-G) 

(G-V) 

(V-BR) 

_LBR-\1} 

(V-S) 

(S-V) 

66111-50 CONNECTING BLOCK 

A B c 0 
• 1 

5 

'10 

15 

20 

H~ 
I 

25 

lO 

~ l5 

,40 

45 

50 

v v 

BL (1) 

BL (2) 

BLJll 
BL (4) 

BL _ill_ 
BL {6) 

BL (7) 

BL (B) 

BL {9l 

BL {10) 

B {11l 

RL (1?l 

BL CHl 

B (14) 
BL (1 5) 

BL_1_1il_ 

BL ( 17) 

BL (18) 

BL (19) 

t,BV 

1BV 

_L_{Jl 

L C2l 

L m 

L (4) 

m 
L {6) 

L (7) 

L (8) 

{9) 

L (10) 

_L_111l 
L (12) 

L (H) 

L (14) 

{15 l 

L (16) 

L (17) 

L (18) 

L (1 9) 

t10V 

t10V 

t1 0V 

_ilj)V 

• 10V 

i10V 

BL LEAD 
TO 
T EL S£TS 

TO POWER 
SUPPLY 

NOTE 1) J ( 

J 

L LEAD 
TO 
TEL SETS 

TO POIJER 
SUPPLY 

TO lRD 
681 
COI60LE 

ISS 2, SECTION 518-010-111 

NOTES: 
1. SEPARATELY RJSE EACH t1BV LEAD AT 2A • 

USE 1B GAUGE YIRE . 
2. INSTALL B BRIDGING CLIPS BET\IEEN COLl.I<NS 

BAND C IN R~ 1-19 AND 26-5D. 

* ADO STRAPS - WllERE MOOE THAN OlE LEAD 
IS REQU IRED ON A TERM INAL, USE 1BlB2 
ADAPTER 00 CONTINUOUS STRAPPI NG. 

Fig . 5-Connections for Three 681 Consoles 
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SEcTION 518-010-111 

A508 CONN CABLE 1ST 661<1 -25 CONNECTING BLOCK 

TO 1ST 
7B1 

CONSOL E 

TO 2ND 

781 

CONSOLE 

(BL BINOER) 

(W..BL) 

(BL-U) 

(W..O) 

(o-W) 

(W..Gl 

(G-W) 

(W..BR) 

(BR-W) 

(W..Sl 

(5-W) 

(R-8L) 

(BL-B) 

(R-0) 

(O-R) 

(R-G) 

( G-R} 

(R-BR) 

(BR-Rl 

(R-5) 

(S-R) 

(BK-8L} 

(BL-BK) 

(BK-0) 

(O-BK) 

(BK-G) 

( G-BK) 

(BK-BR) 

_lBR-BK) _ 

(BK- 5) 

(5 -BK) 

(Y-8L) 

(BL-Y) 

(Y-O) 

(o-Y) 

(Y-Gl 

(G-Y) 

(Y-BR) 

(BR-Y) 

_{y-~ 

(S-Y) 

(V-8L) 

(BL-V) 

(V-0) 

( o-V) 

lV-~ 

(G-V) 

(V-BR) 

(BR-V) 

(V-S) 

(S-V) 

A B c D 
1 

5 

10 

15 

20 

)... 

25 

lO 

l5 

40 

45 

50 

_y 

BL (1) 

BL (2l_ 

BL (l) 

BL (4) 

BL (5) 

BL (6} 

BL (7} 

BL (B) 

8L (9) 

BL (10} 

8L (11) 

8L lli!l 

8L (ll) 

BL ( 14) 

Bl (15) 

BL (1~ 

8L (11) 

B (1Bl 

8L (19) 

+18V 

- ~~APS 

L (1} 

L (2 ) 

L (l ) 

L (4) 

L (5) 

L (6) 

L (7) 

L (B) 

L (9) 

L (10) 

L (11) 

L (12) 

Lllll_ 

L (14) 

(151 

L (16) 

L (17) 

L (1B) 

L (19) 

10V 

10V 

t 10V 

•lOV 

+10V 

!lOV 
] 

8L LEADS 

TO 
TEL SETS 

TO POWER 

SUPPLY 

(NOTE) 

L LEADS 

TO 
TEL SETS 

TO POWER 

SUPPLY 

NOTE : 
PROVIDE A SEPARATE +18V LEAD TO EACH 

CONNECT ING BLOCK FUSED AT 2A. USE 

18 GAUG£ WIRE . 

Fig. 6-Connedions for Two 781 Consoles (Sheet 1 of 2) 
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TO 1ST 
7B1 
CONSOLE 

TO 2ND 
7B1 
CONSOLE 

A50B CONN CABLE 2ND 66M1-25 COtft:CTING BLOCK 
(0 BINDER) 

A B c D 
(W-BL) 1 

(BL-W) 

W-Ol 

(O-W) 

(W-Gl . 5 

(G-W) 

(W-BR) 

(BR-W) 

(W-S) 

(S~) 10 

(R- BL) 

(BL-R) 

(R-0) 

-(O-R) 

(R-G) 15 

(G-Rl 

(R-BR) 

(BR R) 

(R-Sl 

(5-Rl 20 

(BK-BL) 

(BL-BK) 

_(BK-Q) )o-

(0-BK) 

(BK-G) 25 

(G-BK} 

(BK- BR) 

(BR- BK) 

(BK-Sl 

(5-BK) lO 

(Y- BLl 

(BL-Y) 

(Y-0} 

(O-Y) 

_jy(i_)_ l5 

(G-Y) 

(y BR) 

(BR-Yl 

(Y-S) 

(S-Y) 40 

(V-BL) 

(BL-V) 

(V-Ol 

(0-V) 

(V-G) 45 

[G-V) 

(V-BR) 

_(BR-V) 

(V-S) 

(5-V) 50 

v 

ADD 
STRAPS 

ISS 2, SECTION 518-010..111 

BL (20) 

6J._fW_ 
BL (221 

BL l2tl_ 

B (24} 

BL (25) 

BL (26} 

BL (27) 

BL (2B) 

B (29} 

BL_llQ]_ 

BL__01l 

BL__O~ 

BL (H) 

BL 04) 

BL (l5) 

BL 06) 

BL 07) 

BL (lB) 

BL (l9) 

t1BV 

L (20) 

L (21) 

L (22) 

L (2l) 

L (24)_ 

L (25} 

L (26) 

L (27) 

L (26} 

L (29) 

L (lOl 

L (l1) 

L (l2) 

L [H) 

L (l4) 

L (l5) 

L 06) 

L (H) 

L 0B) 

L (l9) 

+10V 

t10V 

+10V 

• 10V 

+10V 
] 

BL LEADS 
TO 
TEL SETS 

TO PalER 
SUPPLY 
(NOTE) 

L LEADS 
TO 
TEL SETS 

TO PalER 
SUPPLY 

Fig. 6-Connections for Two 7B 1 Consoles (Sheet 2 of 2) 
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SECTION 518-010-111 

A50B CONN CABLE 
(B L BI NDER) 

TO 1ST 
7B1 
CONSOL 

TO 2ND 
7B1 

E 

CONSOLE 

(U-BL) 

_l!!L-W) 
(W-0) 

(O-Wl 

(U-G) 

(G-W) 

(W-BR) 

(BR-W) 

(W-S) 

(S-W) 

_lR-Bl) 

(BL-R) 

(R- 0) 

(O- R) . 

(R-G) 

_lG-11) 

(R-BR) 

(BR- R) 

(R-S) 

(S R) 

(BK- BL) 

(BL-BK)_ 

(BK- 0) 

(0-BK) 

(BK-G) 

(G-BK) 

(BK- BR) 

(BR-BK) 

(BK- S) 

(S-BK) 

(Y-BL) 

(BL-Y) 

(Y-O) 

(0-Y) 

(Y-G) 

(G-Y) 

(Y-BR) 

(BR- Y) 

(Y-S) 

(S-Y) 

(V-BL) 

(BL-V) 

(V-0) 

(0-V) 

(V-G) 

(G-V) 

(V-BR) 

(BR-V) 

(V- S) 

(S-V) 
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1ST 66141 50 CONNECTING BLOCK -
A B c 0 

1 

5 

10 

15 

20 

~ ·~ 
I 

25 )~ 

'O 

'5 

40 

45 

50 
y y 

BL (1) 

BL (2) 

BL (') 

BL (4) 

BL (5) 

BL (6) 

BL 7 

BL (B) 

BL (9) 

BL ( 10) 

BL (11) 

BL (12) 

BL (1l) 

BL (14) 

BL (15) 

BL (16) 

BL (17) 

BL (1B) 

BL (19) 

±1BV 

J t1BV 

t1BV 

L (1) 

L (2) 

L (l) 

L (4) 

L (5) 

L (6) 

L (7) 

L (B) 

L (9) 

L (10) 

L (11) 

L (12) 

L (1l) 

L (14) 

L (15) 

L (16) 

L (17) 

L (1B) 

L (19) 

±10V 

] 
±10V 

t10V 

t10V 

z10V 

±10V 

BL LEAD 
TO 
TEL SE7S 

TO PalER 
SUPPLY 
(NOTE 1) 

TO 
SHEET 2 

L LEAD 
TO 
TEL SE7S 

TO P~ER 
SUPPLY 

TO 'RO 
761 CONSOLE 

NOTES ' 
1, SEPARATELY FUSE EACH ±1BV LEAD AT 2A. 

USE 1B GAUGE WIRE. 
2, INSTALL B BRIDG ING CLIPS BETWEEN 

COLLMNS B ANO C AS FOLL~' 
e BLOCK 1 - R~ 1-19 AND 26-50 
e BLOCK 2 - R~ 1-20 AHO 26-50 

* PLACE STRAPS WHERE MORE THAN ONE LEAD 
IS REQUIRED ON A TERMINAL, USE 1B,B2 
ADAPTER al COHT I ~DUS STRAPP I NG. 

Fig . 7-Connections for Three 781 Consoles (Sheet 1 of 2) 



A508 CONN. CABLE 
(0 

TO 1ST 
781 
CONSOLE 

TO 2NO 
781 
CONSOLE 

BINOER) 

(W-BL) 

(BL-W) 

(W-0) 

(O-W) 

(W-G) 

(G-W) 

(W-BR) 

(BR-W) 

(W-S) 

(S-W) 

(R-BL) 

(BL- R) 

(R-0) 

(O-R) 

(R-G) 

(G-R) 

(R-BR) 

(BR-K) 

(R-S) 

(S-R) 

(BK-BL1 

(BL- BK) 

(BK-0) 

(0-BK) 

{BK- G) 

(G-BK) 

(BK- BR) 

(BR-BK) 

(BK-S) 

(S- BK) 

(Y- BL) 

(BL-Y) 

(Y- O) 

(0-Y) 

(Y-G) 

(G-Y) 

(Y-BR) 

(BR-Y) 

(Y-S) 

(S-Y) 

(V-BL) 

(BL-V) 

(V- 0) 

(0-V) 

(V- G) 

(G-V) 

(V- BR) 

(BR-V) 

(V..S) 

(S-V) 

2NO 66M1-50 CONI£CTI NG BLOCK 

A B c 0 
1 

5 

. 10 

. 15 

20 

)~ 
)*~ 
)~ 

25 ) <-o...-o 

10 

15 

. 40 

45 

50 

v y_ 

B (20) 

BL (21) 

BL 221 

BL (21) 

BL (24) 

BL (25) 

BL (26) 

BL (2"1)_ 

BL {28) 

BL_l2tl_ 

BL (lO) 

BL ( 11) 

BL (l2) 

BL_Oll_ 

BL (14) 

BL (15) 

BL (16) 

BL {17) 

BL _Oill_ 

BL (19) 

. t1BV 

I t 1BV 

L (201 

(211 

L (22) 

L (21) 

L (24) 

L (25) 

L (26) 

L (27) 

L (28) 

L (29) 

L (10) 

L (11) 

L (l2) 

L (Ill 

L (14) 

L (15) 

L (16) 

L (17) 

L (18) 

L (19) 

t10V 

t10V 

t 10V 

t10V 

!10V 

ISS 2, SECTION 518-01 0-111 

] 

BL LEADS 
TO 
TEL SETS 

FRIJI 
SHEET 1 

TO 
POWER SliPI'LY 
(NOTE 1) 

L LEADS 
TO 
TEL SETS 

TO 
POWER 
SUPPLY 

TO IRO 
781 
CONSOLE 

Fig. 7-Connections for Thr- 781 Consoles (Sheet 2 of 2) 
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BEll SYSTEM PRACTICES 
AT& TCo Standard 

SECTION 518-010-115 
Issu e 2, January 1979 

HANDS-FREE ANSWERING ON INTERCOM 

l A l , l A2, 6A AND 68 KEY TELEPHONE SYSTEMS 

1. GENERAL 

1.01 'l'hi>~ ~ccti on provides information on the 
sLal.ion adju nct>~ (Fi~. 1) used in l i\1. I.A2, 

611 and liB I< TSs to p rovide Hands- 1~ 1'1)0 !\ nsweri nf.( 
on lnlcrrom (! IF A 1). 

1.02 This sect ion is reissued to: 

• Add informauon o n the GH KTS 

• Add additional information on the ~tation 
adjuncts (paraf.(raphs 2.04 and 3.03) 

• Add Note to Table i\ 

• Revi~e T able B 

• lt~·v i sc F ig. :1, 1, and 5 

• Add Fig. ti. 

1.03 The I WA I feature is an intercom fcatu1·c 
and is not 10 be tonnected to CO/PBX lines. 

The adjuncts are activated by inrominl-( C'alls only 
and cannot lw used to ori~inate outf.(oinf.( calls. 

2. DESCRIPTION 

2.01 Addi tion of the IIFAI feature requ ires the 
im;lallaLion of an adj unct at the station 

location as follows: 

• IWAI on manual intercom or om> intercom 
path- 2A transmitter-recei,·er 

• IIF'AI on t button-per-patht intercom-2B 
transm ilter-receiver. 

If Il l~ A 1 is installed at a 1· or 2-l i nk ()A KTS 
station, a 27(-iA :ldapter must be wir(?d between 
the I<TS<'qtlil)lll Clnt a nd Lhe adjunct on :1 one-per-adj unct 
bas is. 

NOTICE 

A 2A TRANSMilTER-RECEIVER (SINGLE-PATH} 

8 . 28 TRANSMITTER-RECEIVER (THRE£-pjiTH) 

Fig. 1- 2-Type Transmitter-Receiver 

Not (ur u~tl or rlisclosure outsidr th<' 
11<>11 l>y~tcm e.cept under written al{n'<!mcnl 

l'rint<'<l in t;.S.A . Pa ge 1 



SECTION 5 18-0 1 0-115 

2.02 The 2A transmitte r-receiver permits a calling 
station to tone-signal another intercom station 

through t he loudspeaker in the adjunct. If the 
called station does not want to receive incoming 
calls, depressing the do-not-disturb (DND) button 
will block turn-on of the adjunct and will furnish 
a DND tone to both parties. If the DND button 
is not depressed, the called party can answer 
without goi ng off-hook. Conversation from t he 
called station can also be blocked by depressi ng 
the MIKE-OFF button without affecting the incoming 
speech. A light emi tting diode (LED) is provided 
to indicate when t he microphone is turned on. If 
desired, the called station may depress t he button 
on the key telephone set associated with t he in tercom 
and go off-hook; conversation is t hen through the 
handsets. 

2.03 The 3-path adjunct (2B transmitter-receiver ) 
operates in a simila r manner but, in addition, 

is equipped with LEDs which indicate the intercom 
path the station is being called on. The called 
station can depress the associated picku p button 
on the key te lephone set and go off-hook to use 
the handset. The path indicating LEDs will stay 
li t as long as the calling party is off-h ook. 

2.04 IHhe speech circuit of the t ransmi tter-receiver 
adjunct contains a t ransmi t channel (consisting 

of a microphone, an amplifier, and a voice-operated 
switch), a receive channel (consisting of a voice-operated 
switch, an amplifier, and a loudspeaker), and a 
control circuit which activates the transmit and 
receive voice-operated switches. The control circuit 
continuously compares the speech energy present 
in both the transmit and receive channels to 
determine which direction of transmission should 
be enabled in much the same manner as an ordinary 
speakerphone. That is, when t he speech energy 
in the receive channel is greater than in the t ransmi t 
channel, the control circuit activates the voice-operated 
switches to reduce t he gai n of the transmit channel 
and to increase t he gain of t he receive channel. 
When the speech energy in both channels is below 
the switching t hreshold, the voice-operated switches 
are automatically condi t ioned in t he transmit mode 
(transmit channel at maximum gain and receive 
channel at maxi mum gain ). For a more detailed 
description of the speech circui t, refer to drawings 
SD-69947-01 (2A transmitter-receiver) and SD-69948-01 
(2B transmitter-receiver) .• 

2.05 No modification of the intercom system is 
required in the 1A1, 1A2, or selector-only 
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6A KTSs for the addition of the adjuncts. The 
potential on the R lead (VS lead) from the intercom 
selector can be ±10V, -24V, or ±105V. 

2.06 If the adjuncts are added to a 1- or 2-link 
6A KTS, a 276A adapter must be added 

for each adj unct (Fig. 5). •when the 2A 
trasmitter-recei ver is used with the DIALOG* 
intercom system (6B KTS), wi re as shown in Section 
518-411-100 .• 

•Trademark of AT&T 

2.07 The adjuncts are equipped with a volume 
control for adjusting t he loudspeaker level. 

2.08 •The 2A transmitter-receiver is compatible 
with t he following intercoms: 

401A KTU - Manual Intercom (Section 
518-21 5-402) 

407, 424 KTUs - Selector Only (Section 
518-215-402) 

6B Dialog-Multi link Intercom (Section 
518-411-1 00) 

6A Key Telephone Systemt (Section 518-114-431). 

t Requires a 276A adapter per adjunct. 

2.09 The 2B transmi tter-receiver is compatible 
with the button-per-path intercom (Section 

518-114-431) and mul tiple selectors when flashing 
lamps are provided .• 

ORDERING GUIDE 

• Transmitter-Receiver, 2At-single-path HFAI 

• Transmitter-Receiver, 2Bt- button-per-path 
HFAI 

• Block, Connecting, 66E8-25 •or F76BA0089M 
-order one for each location where adjunct 
cord cannot be brought into telephone set 
(see Note) 

Note: If station is a lready wired using 
66E3-25, a 66E8-25 may not be required. 
•The 66E8-25 gives access to all 50 wires in 
a 25-pair cable while allowing furth er extension 
of the cable. See Section 461-604-103 .• 



• Adapter, 276A-order one for each adjunct 
installed in a 1- or 2- link 6A KTS. 

*Refer to Table A for color information. 

3. INSTALLATION 

3.01 An ad] unct must be installed at each station 
to be furnished with the HFAI feature. The 

adjunct can be wired by any of the methods outl ined 
in paragraphs 3.04, 3.05, or 3.06. 

3.02 The microphone in the 2A a nd 2B 
transmitter-receiver is located on the bottom 

of the base. To assure maximum pickup, the 
adjunct should not be placed on a surface that 
would obstruct the mike. 

3.03 •As previously stated in paragraph 2.04, 
the 2A and 2B transmitter-receivers contain 

voice-operated switches that are activated by a 
control ci rcuit which compares the speech energy 
present in the transmit and receive channels, 
permitting only one-way speech transmission by 
selecting the channel with the highest speech energy. 
It is important, for this reason, to install the 2-type 
receivers in a location that is absent from noise 
interference sources such as typwriters, air 
conditioners, radios, etc. Sound energy from such 
sources will be picked up by the microphone and 
will increase the level of incoming speech that is 
required to activate the voice-operated switches 
and enable the receive channel. Symptoms of 

ISS 2, SECTION 518-010-115 

excessive noise will vary from occasional clipping 
of words and syllables for lower levels of interference 
to complete loss of inward transmission for noisy 
locations. Locations with interfering noise sources 
at sound pressure levels comparable to average 
conversational speech levels (or higher) will seriously 
degrade the performance of the transmitter-receivers 
and should be avoided.t 

3.04 In installations where all the leads are 
avai lable on screw terminals such as in a 

6-button key telephone set, the mounting cord from 
the adj unct can be terminated directly in the set 
(Fig. 3). The leads from the 2012B transformer, 
if used, can also be brought into the set using 
spare terminals or D-161488 connectors. 

3.05 Where it is not desired to terminate the 
cords in the set, or where the required 

leads are not accessible such as in 10- and 20-button 
sets or CALL DIRECTOR"' sets, a 66E8-25 connecting 
block must be used. In 20-button and CALL 
DIRECTOR sets, all intercom ci rcuits should appear 
on the same key so that all leads can be found in 
one plug of the mounting cord and connector cable. 
Figure 4 shows connections for the single-path 
adjuncts using a 66E8 connecting block; Table B, 
Fig. 5 and 6 show the 3-path adjunct connections. 
Install the 66E8-25 connecting block as follows: 

(a) Mount block in a location which provides 
access to the connection between the mounting 

cord and connector cable. 

TABLE A 

COLOR SELECTION 

TRANSMITTER-RECEIVER FACEPLATE 

CODE COLOR SUFFIX CODE COLOR SUFFIX 

Black -03 Charcoal - 70 
Moss Green -51 Light Green - 71 

2A White -58 73A Light Gray -73 
Light Beige -60 Muted Beige -75 

Black -03 Charcoal -70 
Moss Green -51 

73B 
Light Green -71 

2B White -58 Light Gray -73 
Light Beige -60 Muted Beige -75 

Note: The 2-ty pe transmitter-receiver will he shipped w1t h 
color-coorrlinatecl faceplates. Corel~ wi ll be satin -si lver (-87) only. 

Page 3 



SECTION 518-010-115 

(b) Break the mounting cord-connector cable 
connection and plug the cord and cable into 

the proper legs on connect ing block (Fig. 2B). 

(c) Terminate adju nct mou nting cord leads on 
con necti ng block usi ng 161A adapters. Power 

leads are te rminated on screw terminals ACl 
and AC2. 

(d) Terminate in side wi re from transformer on 
ACl and AC2. 

3.06 If the station is fed by inside wiring cable 
termi nated in a 66E3-25 connecting block, 

the proper leads can be accessed on t he con necting 
block using 161A adapters. 

3.07 Figure 3 and 4 assume t he in tercom ci rcuit 
is on the last button of a 6-button set. If 

intercom appears on another button, the T, R, A, 
L and LG leads must be connected to the leads 
associated with the proper button. In a li ke 
manner, Table B assumes the intercom circuits are 
on the last th ree buttons of the set. If they 
appear elsewhere, t he adjunct cord will have to 
be wired to the proper leads. 

3.08 The HFAI adjuncts are signaled over the 
R lead of the selector • or the buzzer lead 

of the manual in tercom to the VS lead of the 
adju nct.t Signaling for the adj uncts must be 
separate from any other audible arrangements at 
the station. Buzzers or ringers cannot be connected 
on in tercom at stations havi ng an adj unct. This 
will require a separate lead to be used for intercom 
signaling if the station is also wired for common 
audible. The potential on the signal ing lead from 
the selector can be ±lOY, -24V, or ±105V. 

3.09 At 1- and 2-link 6A KTS installations, a 276A 
adapter is required for each adjunct instal led. 

Instal l the adapter at a location permitting access 
to the required station and KTS leads, and wire 
as shown in Fig. 5. 

3.10 Power fo r t he adjuncts can be derived ei ther 
from a 2012B transformer or from the -24B 

supply in the KTS. If a 2012B transformer is used, 
the wiring is brought in to t he set or connecting 
block. Power from the KTS requires a spare cable 
conductor which is connected to either the ACJ or 
AC2 lead. 

Page 4 

3. 11 Do not power more than one adjunct from 
a 2012B transformer. If power is derived 

from the KTS, the drain should be figured on the 
basis of 90 milliamperes for each adjunct. 

4. OPERATION 

A. 2A Transmitter-Receiver 

4 .01 0 J>eration of the si ngle-path adjunct is as 
follows: 

Ia) The calling party dials the proper intercom 
code for the adjunct-equipped station. 

(b) When dialing is complete, the microphone 
in t he adjunct is turned on, as indicated by 

the MIKE-ON LED, and a single 1/ 2-second tone 
burst is heard by both parties. 

Note: If the called party does not want to 
receive incoming calls on the intercom, the 
DND button must be depressed. With the 
DND depressed, both parties will hear a 
double tone burst when the station is called. 
To allow incomi ng calls, the DND button must 
be depressed again, releasing it. 

(c) After heari ng the si ngle-tone burst, the 
call ing station can voice-signal the called 

station. The called station may answer via the 
microphone in the adj unct. 

(d) If the called party does not want local 
conversation or noise to be heard, the 

MIKE-OFF button must be depressed, at which 
time the LED will turn off. The called party 
may return to HFAI by releasi ng t he MIKE-OFF 
button. 

(e) If desired, the called station may also depress 
the pickup button associated with the intercom 

and go off-hook for 2-way conversation using 
t he handset. Once t he called station goes 
off-hook, the HFAI feature is canceled for that 
call. 

4.02 • For operation of the 2A transmitter-receiver 
with the 6B KTS, refer to Section 518-411-l OO.t 



8. 28 Transmitter-Receiver 

4.03 Operation of the 3-path adjunct is as follows: 

(a) Calling and DND are the same as for si ngle 
path . 

(b) Upon comple tion of dialing, the MIKE-ON 
LED and the LED associated with t he 

ISS 2, SECTION 518-010-115 

incoming intercom path are turned on and the 
single tone burst is heard at both stations. 

(c) The balance of operation is the same as for 
single-path HFAI, except if called station 

wishes to converse over telephone, the intercom 
pickup button associated with lit LED must be 
depressed and the station go off-hook. 

A. INSTALLATION WITH COROS TERt1INATEO I N TELEPHONE SET 

TO KEY 

HFA1 
AOJlMCT 

66ES-25 
CONN . 
BLOCK 

20128 
TRANSFORI1ER 

EOUIP . ----~=::J 

8 . INSTALLA TION USING 66£8-25 CONNECTING BLOCK 

Fig. 2 - Typical lnstallations-HFAI Adjuncts 
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TO KEY 
EQUIP . 

38 

13 

39 

40 

15 

43 

18 

RK-G 

G-BK 

( ~~~-DB 

o-w 

BK-S 

S-BK 

Y-G 

G-Y 

TELEPHONE SET 
PWNTING CORD 

T 

R 

<~ A 

A1 

LG1 
r-

LP 

LG2 

vs 

565/25651f( 
TELSET OR 
60400 KEY 

,.-,. ST 
W-BL /""" 

BL-W ~ SR 

,.-,. SH 
W-0 /'-" 

,...,. 1B 
0-W /~ 

,.-,. LG 
W- BR /'-" 

,.-,. LS 
BR-W /~ 

,.... LG 

w-s /'-" BZ1 

r.. 6 
S-W /~ BZ 

,...,. 3 

! AC2 W-G /'-" ,...,. . 
I~OE AC1 G-W ~ 

TO 20128 [ 
lRANSFORI'IER 

NOT 

\.l iRE 

010W CORD 2A 
TRANSP'I ITTER 
RECEIVER 

ES o 
1. CONNECTIONS SHO\lN ARE FOR INTERCCI"' ON THE 5TH PICKLP BUTTON . 

IF INTERCOI"'' APPEARS ON ANOTI£R BUTTON. THE T, R, A, LG1 Ahll 
LP LEADS l'lJST BE CONNECTED TO PROPER TERIIIIINALS. 

2 . AUOIBLE SIGNAL IN SET CANNOT BE CONNECTED ON I NTERCOI'1 AT 
STATION HAVING VS-HFA1 ADJUNCT. CONNECTION SHOWN USE BUZZER 
LEAD AS VS LEAD . DISCONNECT BUZZER LEADS IN SE T. 

3 . 20 128 TRANSFORf!lER IS SHOWN CONNECTED TO SPARE TERf'U NALS 3 
ANO 4 . IF THESE TERP'I I NALS ARE IN USE , USE ANY SPARE TERI''HNALS 
OR 0- 16148B CONNECTORS . 

4 . IF POWER IS OBTAINED FRIJ1 KEY SYSTE~ I -24B I USE ONE SPARE 
LEAO FROI'1 KTS ANIJ C1JNNECT TO EITHeR AC1 OR AC2. 

5 . A DIODE IS NEEDED I N SERIES WITH THE A l EAD WHEN THE ADJUNCT 
IS USED WITH MNUAL INTERCOI'1S . CONNECTIONS FOR DIODE 1456F­
OR EQUIVALENT I MY BE MOE BY INSERTING OIDOE I N SERIES WITH 
THE A LEAD BY USING A SPARE TERI"'INAL IN TEL SET . (E . G. -CONNECT 
DIODE FROf"' SH TO TER I"'' INAl 2 . P'tOVE BK-BR WIRE FROf"' SH TO 
TERI"UNAL 2. 

Fig . 3-Connections for 2A Transmitter-Receiver in Manual or Single Path Intercoms, With Card Terminated 
in Telephone Set 
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TO KEY 
EQUIP . 

---< 2 

---<43 

---< 38 

---< 13 

---< 39 

---<40 

---< 15 

---< 18 

66EB-25 
CONN . 
BlOCK 
4 

......... 
47 

~ 
25 

~ 
26 

"' 27 

" 29 

" 30 

" 36 

" 

2 

37 

38 

13 

39 

40 

15 

18 

TE l EPHONE SET 
IQ.WTING CORD 

(0-W } A1 

(W-S I lG2 

(w-Bll T 

IBl- WI R 

IW-0 } A 
1-

IW-BR ) lG1 

(BR-W) lP 

IS-W I vs 

TO 2012s( 
TRNSF l 

AC1 -

AC2 "' 

(W-G) AC1 

(G-W ) AC2 
OHIW 
C(JlQ 

NO TES ' 
1. CONioECTIONS SH01IN ARE FOR I NTERro. ON 5TH PICKUP BUTTON . IF INTE~ 

APPEARS ON AI«!THER BUTTON , T. R. A, lG 1 AI«! lP lEADS llJST BE CONNECTED 
TO PROPER TERI1INAlS . 

2 . USE 161A ADAPTERS TO TERI1INATE 0 10W CORO IN 66E8-25 COhWECTING BlOCK 
3 . AUDIBlE SIGNAl IN SET CANNOT BE CONioECTED ON INTERCCII AT STATION HAVING 

VS-HFA1 ADJUNCT. COhWECT!IINS SHOWN USE BUZZER lEAD AS VS lEAD . DISCONNECT BUZZER 
lEADS I N SET. 

TYPICAl 
6 BUTTON 
TElEPHONE 
SET 

1B 

BZ 
iGROI 

ST 

5R 

SH 

~ lG 
~ (5) 

~l 
~ 151 

~BZ 

2A 
TRAHSPIITTER 

RECEIVER 

4 . 20128 TRANSFIIRI'ER IS SHOWN CONNECTED TO SPARE TERI1INAlS 3 AND 4 . IF THESE TERI1INAlS 
ARE I N USE , USE ANY SPARE TERI1INAlS OR 0- 161 48B CDr.NECTORS . 

5 . IF POWER IS OBTAINED FI«J1 KEY SYSTE~ (-24B), USE ONE SPARE lEAD FRCII 
K TS AI«! CONNECT TO EITHER AC 1 OR AC2 . 

Fig. 4-Connections for 2A Transmitter-Receiver in Manual or Single Path Intercoms, Using 66E8-25 Connecting 
Block 
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TABLE B 

CONNECTIONS FOR 28 TRANSMITTER-RECEIVER 

D20R CORD TERMINAL ON 66E8 CONN BLOCK {NOTE 3) 

TYPICAL Ta SET LEAD 830/2830 831 / 2831 "CALL DIRECTOR®" 

DESIGNATIONS DESIG COLOR Ta SET TEL SET TEL SET {NOTE I) 

TIP (1st intercom line) Tl R-0 37 37 19 

RING (1st intercom line) Rl 0-R 38 38 20 

A LEAD (1st. intercom line ) AH1 R-G 22 22 21 

LAMP (1st intercom line) LPl BR-R 42 42 24 

TIP (2nd intercom line) T2 R-S 43 43 25 

RING (2nd intercom line) R2 S-R 44 44 26 

A LEAD (2nd intercom line) AH2 R-BL 16 16 27 

LAMP (2nd intercom line) LP2 W-0 48 48 30 

TIP (3rd intercom line) T3 W-BL 49 49 31 

RING (3rd intercom line) R3 BL-W 50 50 32 

A LEAD (3rd intercom line) AH3 W-BR 10 10 33 

LAMP (3rd intercom line) LP3 S-W 46 46 36 

LAMP GRD (Note 2) LG W-S 41 41 17 

A1 GRD (Note 4) Al 0-W 4 5 5 

BUZZER (BZ) vs G-R 34 34 34 

AC1 G-W AC1 AC1 AC1 

AC2 W-G AC2 AC2 AC2 

SPARE R-BR * * • 
SPARE BL-R • • * 
SPARE BR-W * • • 

Note 1: Adjuncts cannot be used with concentrator-type CALL DIRECTORS. Connections shown are 

for intercom on the last three buttons of the key. 

Note 2: LAMP GRD can be connected to any LG associated with intercom. Connections shown have LG 

associated with 1st intercom line. 

Note 3: Intercom appearance for the 830/2830 is on the last three buttons. For the 831/2831, the 

intercom appears on the last three buttons of the first binder (Blue). 

Note 4: If Al GRD is not available in the binder the intercom appears in, the A1lead of the adjunct may 

be tied to a second LG lead associated with the intercom . 

*Insulate and store. 
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6A KTS 
!NOTE 11 

223A 215A 222A 234A 
KTU KTU KTU KTU 

A A 
0 - -

8 
0 - -

0--

c 
0--

0 ~8-
408 

0--

216A 
KTU 

TO (--< KTS 

--< 

(NOTE 3} 

TO 20128 ( 
TRHSF . 

2 

37 

38 

13 

39 

40 

I"" 

42 

17 

NOTES , 
10-401 I . TERI1INALS SHOWN AS LETTER OR ASTERISK ARE SHOWN IN 51 8- 4 

FOO HIM< OR 518-410-402 FOR 2- LINK . TERIUNATION OEPENOS 
STATION CODE ASSIGHEO 

2. TEilii!NATE ON SELECTOR OR TRANSFER CIRCUIT ACCOROING TO 
STAIION CODE ASSIGNED 

ON 

3. SPARE LEADS REQUIRED FOR LP ANO VS LEADS BETWEEN 276A ADAPTER 
AND ADJUNCT. 

4 . CONN£CTIONS SHOWN PUT INTERCOII ON 5TH PICKUP . IF INTERCIJ'I 
APPEARS ON ANOTHER PICKUP . REQUIRED LEADS rtJST 8f nDVED 
I T, R. A. L l 

-
4 

23 

25 

2G 

27 

29 

30 

33 

34 

ACI 

Ael 

-

2 
O-Wl 

37 
W-SI 

38 
W-8LI 

13 
i8L- WI 

39 
IW-01 

40 
IW- BRI 

IS 

42 
_l_BR -~ 

17 
l_S-~ 

IW-G J 

!G-W} 
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AI 

LG 

T 

R 

A 

LGI 

L 

vs 
ACI 

AC2 

AI 

LG 

T 

R 

A 

LG 

L 

SPARE 

SPARE 

TELEPHONE 
SET !NOTE 41 

-
~ 
~ 

"' ~ 
~ 
~ 

~ 
~ 

~ 
~ 

"' ~ 

~ 
~ 

-

~ 2A II TRANSIUTTER 
RECEIVER 

Fig . S- Adjunct Connections in 6A Key Telephone System 
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TO 
INTERCO,., 
CIRCUITRY 

TO 2012B [ 
TRNSF 

NOTES : 

66EB-25 

37 

'\. 
38 

'\. 
22 

'\. 
42 

'\. 
43 

'\. 
44 

'\. 
26 

" 48 

'\. 
49 

'\. 
50 

" 10 

'\. 
46 

'\. 
41 

"\.. 
4 

'\. 
34 

'\. 

~ 
~ 
~ 
~ 

44 

19 

11 

21 

47 

22 

B " ' 

24 

50 

"25' 

5 

23 

46 

2 

17 

TO 2B TRANS/REC 

830/2B30 
TEL SET 

""- 3T 
T1 

,._, 

"""3R 
R1 ....... 

""'3H 
AH1 ....... 

L3 
LP1 

"""4T 
T2 ....... 

""'4R 
R2 ....... 

AH2 
-04H 

_n.. L4 
LP2 

,._, 

T3 
Z5T 

-
n. 5R 

T3 -v.J 

"""5H 
AH3 ....... 

""'L5 
LP3 ....... 

""'LG 
LG -v.J 

,..,. 1B 
A1 ....... 

""'6 
vs ....... 

(SEE TYPICAL 
AC 1 NOTE 2) 10 BUTTON 

TEL SET 
AC2 (SEE NOTE 1 

; 

TIP 

RING 

A LEAD 

LA,.,P 

TIP 

RING 

A LEAD 

LA,.,P 

TIP 

RING 

A LEAD 

LA,.,P 

LA,.,P 
GRD 
A1 

BX 

1. CONNECTIONSS SHOWN ARE FOR INTERCO,., APPEARANCE ON THE LAST 3 BUTTONS . 
2. LG LEAD CAN BE CONNECTED TO ANY LG ASSOCIATED WITH THE INTERCO,., . 

CONNECTIONS SHOWN HAVE THE LG LEAD OF THE ADJUNCT CONNECTED TO THE 
FIRST INTERCO,., PATH LG LEAD . 

Fig. 6-tConnections for 28 Transmitter-Receiver in Button-per-Path Intercom, With Cord Terminated in 66E8-25 
Connecting Blockt 
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BB1 SYSTEM PRACTICES 
AT& TCo Standard 

SECTION 518-010-116 
Issue 1, December 1978 

PAGING ADAPTER CIRCUIT 

278A ADAPTER 

t. GENERAL 

1.01 This section contains identification, installation, 
connection, operation, and maintenance 

information for paging 278A adapter. 

1.02 Whenever this section is reissued, the reason(s) 
for reissue will be listed in this paragraph. 

1.03 This issue of the section is based on the 
following drawing: 

e CD- and SD-69922-01, Issue 2 

2. IDENTIFICATION 

PURPOSE 

2.01 Provides an intercom paging access circuit 
in 1A1, 1A2 and 6B intercom systems 

(DIALOG*) and the 32A communication system 
(HORIZON*). 

ORDERING GUIDE 

(a) Basic Unit: 

Unit, Adapter, 278A - order one for each 
paging zone required (maximum 3). No 
additional unit is required for all zone paging. 

(b) Associated Apparatus (order separately): 

e Coupler, 33A - required when music-on-hold 
on CO lines and background music on the 
paging amplifier(s) is to be supplied. 

(c) Replaceable Components: 

e Fuse Fl 70F .25A 

e Fuse F2 70F .25A 

'Trademark of AT&T 

• Fuse F3 70F .25A 

• Fuse F4 70H .75A 

• Fuse F5 70H .75A 

• Kit of Parts D-180768 (additional option 
plugs) 

DESIGN FEA lURES 

2.03 The 278A adapter provides paging access 
circuitry for key system intercoms. 

Other features are: 

• Approximate dimensions are 5.2 inches wide, 
5.0 inches long, and 1.68 inches high (Fig. 
1). 

• Exposed screw terminals for all customer­
provided connections. 

• Background music - a music input is 
provided via circuitry built into the 278A. 
Music can be fed to the paging amplifiers 
any time the paging access is not in use, 
and is only cut off to the zones that are 
being accessed. No additional circuitry is 
needed for this feature. However, if 
background music is to be provided to the 
paging amplifiers along with music-on-hold 
to the CO lines, a 33A coupler will be 
necessary. 

• Busy-out - a toggle switch, accessible by 
the customer, on the adapter can be thrown 
to disable that particular zone. In the 
1Al/1A2 configuration the lamp associated 
with the signal key is lit at this time to 
warn potential page calls of the busy condition, 
but does not electrically prevent a page. In 
the HORIZON and DIALOG systems, an 
attempt to access a zone in the busy-out 

NOTICE 
Not for use or disclosure outside the 

Bell System except under writ ten agreement 

Printed in U.S.A. Page 1 



SECTION 518-010-116 

mode will result in busy tone being returned. 
This feature is expected to be used when 
customer equipment is being serviced, etc. 

• Customer-provided tones - customer­
provided tones for coffee breaks, lunch 
breaks, etc, are not prohibited nor provided 
by the access circuit. A tone source 
connection must be made on the amplifier 
side of the access circuit allowing superposition 
of tones with background music or voice 
pages. 

• Contact closure - a spare contact closure 
with capacity for 0.25 amperes at 117 volts 
is provided any time the voice path is 
completed through to the amplifier. This 
can be used in locally engineered situations 
where amplifier control or behind the amplifier 
zone switching is required. 

• Click Suppression - circuitry is employed 
in the 278A adapter to minimize audible 
clicks heard when the adapter is accessed 
or when the calling party terminates the 
page. It does not, however, act on transients 
that may occur during an actual page. 

• Fuses are provided to protect the 278 adapter 
from excessive currents from the 
customer-provided equipment (CPE). 

2.04 Features or service options are connected in 
the 278A adapter by means of option plugs. 

Option plugs are available by ordering a D-180768 
Kit of Parts. 

3. INSTAUATION AND CONNECTIONS 

Note: All wiring should be completed before 
applying power to prevent damage to adapter 
components. 

3.01 The 278A adapter is contained in a wall or 
shelf mountable housing. 

3.02 All telephone company connections are made 
to the screw terminals under the cover. A 

separate terminal strip is provided for customer 
connections. 

3.03 Refer to Table A for placement of options 
on the 278A adapter. Options should be 

added before connecting power. 

Page 2 

3.04 Connections between the 278A adapter and 
the lAl and 1A2 KTS are shown in Fig. 2, 

3, and 4. 

3.05 Connections between the 278A adapter and 
the 68 intercom system (DIALOG) is shown 

in Fig. 5. 

3.06 Connections between the 278A adapter and 
the 32A communication system (HORIZON) 

is shown in Fig. 6. 

4. OPERATION 

4.01 When the 278A is used with 1Al/1A2 Manual 
Intercoms, the circuit has two operational 

modes. The first utilizes two signaling buttons, 
one locking and one nonlocking. If the locking 
button is depressed at any off-hook station, the 
manual intercom is accessed but does not connect 
to the paging access circuit. When the second 
nonlocking button is momentarily depressed ground 
is placed on lead BZ2 through lCl to the lamp 
lead BZl. Relay A operates and locks through its 
own contacts, strap J-K to the lamp lead or ground. 
The page connection is established and remains 
established until the calling party abandons the 
call. Lamping indication is given to both buttons 
for the duration of the page. The second operation 
requires one locking signaling button to be depressed 
by an off-hook station which in turn provides 
immediate access to the paging amplifier. 

4.02 When the 278A is used in HORIZON paging 
access is accomplished via dialing a code. 

Up to three page zones and an all zone page are 
allowed, all under control of the system. A 
confirmation tone is heard by the person paging 
if the zone(s) desired is (are) not busy. Otherwise, 
a busy signal is generated. 

4.03 When the 278A is used in DIALOG, paging 
access is accomplished via dialing a code. 

Up to three page zones and an all zone page are 
allowed, all under control of the system. A 
confirming tone is heard by the person paging if 
the zone(s) desired is (are) not busy. Otherwise, 
a busy signal is generated. 

Power 

4.04 The 278A adapter is designed to operate on 
-24 Vdc supply obtained from the associated 



key system if capacity is available. Current drain 
is .030 amps at -24 Vdc. 

5. MAINTENANCE 

5.01 Maintenance is limited to checking for blown 
fuses, loose or broken connections and 

verification that the wiring is good. 

5.02 When trouble is suspected in the 278A unit 
have customer remove all wiring from 

terminals Cl, C2, CT, CR, Ml, M2 and GND, then 
replace unit. 

Do not attempt any tests or repairs 
to the CPE. 

ISS 1, SECTION 518-010..116 

5.03 When in the judgment of repair personnel 
the trouble is located in the CPE, the customer 

should be notified so that proper maintenance can 
be initiated. 

6. COMPATIBIUTY 

6.01 The 278A adapter is compatible with the 
following: 

• DIALOG and HORIZON 

• 211A, 232B, and 401 KTUs- Manual Intercom 

Page 3 
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Fig. 1-278A Paging Adapter 
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... a 
ca .. ., 

TO 
C.O.A.I'I . 
EQPT 

TO 
TEL EQPT 
(NOTE) 

TO 
C.O.A.I'I. 
I'IUSIC 
SOURCE 

~3A 
~ 
BY1 

CR3 :;;;::;n •, ---------------------
~ 5 R2 ~ t ~ I f-+----0 ~24V ~ 2.37K i .l. ,!. r;::>, f ...,..,.. f f ) 
~ 2:ITz. A I• 

9 9 9 I 

A -:-

-24V 

1'11 F3 R5 

.75A l 819 
R H 

CT 

t~· f :;, f;: .. flll ; f~~l;',,. 4.02 C A 

~ 
K 

AI'IPLIFIER 

A2 • F2 ~ CR T 

1'12 

-

. 75A 

GRD 

0----f•· 

R11 

619 

4 II 

NOTE : IF BACKGROUND I'IUSIC IS PROVIDED 
STRAP EF AND GH IN FIRST 278A ONLY 

Fig. 2-Schematic Diagram • 278A 

u; 
"' --
~ 
~ ., -CJO 
~ 
~ 
Oo 
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OPTION 

DIALOG 

HORIZON 

lAl : 211A or 232B, KTU 
(nonloclting) 

1A2: 401A KTU (nonlocking) 

1A2: 401A KTU (locking) 

Background Music* 

*Provide in first 278A only. 

27BA 
!10 VAC 

0 
lAMP ASSOC . 
W/SIG KEY (IF PROVIDED) 01 

lAMP ASSOC . * BY2 W/K. T.U. 
0 
BZ1 A LEAD OF S.G. KEY 
0 

TEl. BZ2 
EQUIPT . 0 

R A 
0 
R 
0 

-24V T 
0 

GRD -V 
0 
GRD 

TABLE A 

OPTION STRAPPING 

A B c D 

lo- f-o 
o-1-<> 

27BA 

0 
C2 
0 
C1 
0 
CT 
0 
CR 
0 
M2 
0 
M1 
0 
GRD 

TERMINAL 

E F 

o- f-<> 

G H J K 

o-1-<> 
o-r-o 

o---~ 

]""' ACCESS 
SWITCH 

] '"" AMPLIFIER 

r·· 1'1USIC 
SOURCE 

* THE SIG . KEY SHAll PROVIDE A GRD. 
TO THE 378A ADAPTER 

NOTE : THE lG lEAD ASSOCIATED WITH THE 
S.G. KEY SHALL BE TERMINATED AT GRD . 

Fig. 3-Connedions for 1A/ 1A2 (Nonlocking Sig. Key) 
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278A 278A :10 VAC 
0 0 ] ~'' LAI'IP ASSOC . 

C2 ACCESS W/SIG KEY (IF PROVIDED) ~1 

0 SWITCH 

BY2 C1 -24V 
0 0 

] c '.' A LEAD OF S.G. KEY BZ1 CT AI'IPLIFIER 0 0 C.O .A. I'I . 
EQUIPT . A LEAD OF PICKUP BZ2 CR TEL. KEY FOR INTERCOI'I 

0 0 ]"'' EQUIPT . 
I'IUSIC 

R A 1'12 SOURCE 0 0 
R 1'11 
0 0 

-24V T GRD 
0 

GRD -v 
0 

GRD 

Fig. 4-Connections for 1 A2 (Locking Key) 

27BA 278A 

0 0 ] '"" BY 1 C2 ACCESS 

0 0 SWITCH 

BY2 C1 -24 SWITCHED 
0 0 ] '·'·'·'· GND BZ1 CT AI'IPLIFIER 0 0 C.O.A.I'I . 

EQUIPT . 
BZ2 CR TEL. 
0 0 ]"'' EQUIPT . 

I'IUSIC 
R A 1'12 SOURCE 

0 0 
T R 1'11 

0 0 
-24V T GRD 

0 
GRD -v 

0 
GRD 

Fig. 5-Connections for 68 Intercom System (DIALOG) 
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278A 278A 

0 0 
BY1 C2 
0 0 
BY2 C1 

~10 VAC 
0 0 
BZ1 CT SWITCHED GND. 
0 0 

TEL. BZ2 CR 

EQUIPT . 0 0 
R A 1'12 

0 0 
R 1'11 
0 0 

-24V T GRD 
0 

GRD -V 

0 
GRD 

Fig. 6-Connections for 32A Communication System (HORIZON) 
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] C~T ACCESS 
SWITCH 

] ,,. ' 
AI'IPLIFIER C.D.A. I'I . 

EQUIPT . 

]"'' I'IUSIC 
SOURCE 



BElL SYSTEM PRACTICES 
Plant Series 

SERVICE 

SECTION 518-112-420 
luue 1, July 1970 
AT&TCo Standard 

1 A KEY TELEPHONE SYSTEM 

50-TYPE PACKAGED UNITS 

I . GENERAL 

1.01 This section provides connection information 
for strip mounted key telephone units of 

the 1A Key Telephone System. 

1.02 Information in this section was formerly 
contained in Sections 518-112-430 and 518-112-431 

which are hereby canceled. 

1.03 For additional information, refer to the 
following SDs: 

eSD-69136-01-Key Telephone system No. 
1A, Line and Signaling Circuit 

eSD-69199-01-Key Telephone System No. 
lA, Intercommunicating Line Circuit with 
Dial Selection 

eSD-69105-01-Key Telephone System No. 
lA, Private Line Circuit 

2. CONNECTIONS 

2.01 When central office or building battery is 
used and the fuses at the supply are not 

readily accessible, fuse as shown in Table A. 

2.02 Connection Index: 

Fig. !~Type Key Telephone Units, Connections 

Fig. 2-51A Key Telephone Unit, Schematic 

Table A-Fusing Arrangement for Central Office 
or Building Battery 

Fig. 3-52A Key Telephone Unit, Schematic 

Fig. 4-53A Key Telephone Unit, Schematic 

Fig. 5-54A Key Telephone Unit, Schematic 

Fig. 6-55A Key Telephone Unit, Schematic 

Fig. 7-56A Key Telephone Unit, Connections 

Fig. 8-56A Key Telephone Unit, Schematic 

Fig. 9-57A Key Telephone Unit, Schematic 

© American Telephone and Telegraph Company. 1970 
Printed in U.S.A. Page 1 
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TO AUTO. r-----
CUTOfF S2A 
CONT CKT KTU 

H 8 R~ 

TOCO ~T ~ 
ORPIX ~ 
LINE R'-+-++-+-i 2 

I·T'++t--f-{ 3 

TO T'IE [.:.T---+-{ I 
LINE AT 
DIST ENO .;.;R---+--( 2 

T ~ ~Tf-rf--f-~3 
TO Ul SR TO 2,_ SR 
KTU(AS-~f-+-f-=-=:-f-{ KTU (As-+~-+-+~~-{· ~~u~~~-I--1H-f...;S;;.R'+--{ • 

~~CKUP ~T'----i-~: 
REODI REODI 

-~~?CKUPR -~ 
REDO I KEYS 

TO 
PICKUP 
KEYS ----& KEYS f-& 

L....--..f--{~ 
H~~ 

=-8+-+----<--< 7 

L--Ha 

(.!H'+---f--{ 9 

'--------!--< 10 

TO 
PICKUP 
KEYS 

R.:.....---+--<s 

0 
0 
0 
@ 

~M•[:_ ~ TO (.=.LP::..._ __ -+-{11 

LAMPlli_ 

12 

TO (J.o:P'---+-{ II 

LAMPlli_ 
12 

20-YOLT ~G::R::D'---+f--{l3}-t----"G:;;RD:__-i-:::!::=:( '--+---G:::R'"D'----1-+--{ }-i----G:::R'"O'---If+-{F.:\ 
1~ 03./ ~ 

DC ;ALK ~ LK . -

~· ~:-® B' e 
LAMP (.GRO ~}-f-----'G::R!!:O'----t~-{, GAO ~ GRO ~ 
~:;~yl~ \V 

* ~ ~EIRLE~BAT.,!,at t~v± 16 lj6\ f,6\ 
INTEftCOW [~ ~ ~ GAO -..::v -..::v 

C " SUPPLY~ /,:;-. 
~y~UP "----H-+--~17 * ~ 0 0 

t ~~ B:T. ~ IBJ-+----'B::::;;.;T;_. ___ +--(IIJ-+----'B;;;:;;;T·'---+-..Co\...-{:r 

'-- i ~l-+---=.:.....--1H-:±-:~,( 1~ A& TO It \;;/ 

20 l.!..@ r ®>-+------'A;;___--+--<../2()... 

] 
'-._ :'@ ~~~c ~=-~----.J::::<V~21 ~ B 

21'--+---=-: ~~E B BJ ~~~c a=-L---+-{22 
22r 22)--+---.::. COMMON 22 -

AUDIBLE 

23}--+----"L] •TH 23)-+--"""'R SIGNAL @ @ 

2•}-f---..!!.B LIN[ 2•J-+--...:.Ll6TH @ ® 

-
-

TO 
- SH 

2 

25}--+----"L~ STH 25)--+----"aJ LINE @ .----=-ST;.;I'----+--<-@---f--

21}-+----"BJ LINE @}-+----=~=-~----+-{26l-+-t---=-ST,:_ ___ t--(-@--f--

27 ®,_ STI "@. CO -@--f--

@ @ @ - -
* CONNECTIONS SHOWN ARE FOR J867310, LIST I OR J86731A L IST 4 OR LIST 6 OOIG) 

POWER PLANT. IF CENTRAL OfFICE OR BUILDING BATTERY IS USED AND FUSES AT 
SUPPLY ARE NOT R£AOILY ACCESSIBLE.FUSE AS SHOWN IN TABLE A. IF fUSES AT 
SUPPLY ARE READILY ACC£5518LE AND THE ,_.AXIWUM CURRENT OAAIN TO A 

SYSTEW DOES NOT EXCEED 1.6 AMPERES, NO CIRCUIT FUSES AT EQUIPMENT ARE REQUIRED. 

WHEN USING TABLE A, Rf,WOVE STRAP ON TS 8 OF SIA KTU BETWEEN TERMINALS 19 ANO 20. 

t FOR LINE BUSY LAMP ON INTERCOMMUNICATING 

LINE, ADD WIRING ON SIA KTU AS FOLLOWS: 
3 TOP OF BF RELAY TO I BOTTOM OF SR RELAY 
-4 TOP OF 8F A£ LAY TO TS A 28 0A H. B. JONES 
TERWINAl (LP lEAD). 

Fig. 1-50-Type Key Telephone Units, Connedions (Sheet 1) 
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FIIOM 
SHI 

~T TO Tl[ 
LIN[ AT 
OIST END R 

~~{ KEYS 

R 

TO 
SIGIIAL 
K[Y 

GRD 

GRD 

± 

8AT. 

STI 

ST 

co 
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A 

C STA 2 

C STA 3 

C STA 7 

C STA 8 

C STA 9 

R STA 3 

R STA 4 

R STA 5 
AUDIBLE 

SIGNAL _:R;_S2_T~A;_6!!_+--( 

R STA 7 

R STA 8 

R STA 9 

R STA 0 

Fig. 1-50-Type Key Telephone Unlh, Connediona (Sheet 2) 

® 

j 5 

6 

7 

L OR 8 
STA 2,3114 

L OR 8 
STA 5,6,117 
L 0111 
STA 8,9,110 
LG 
STA 2,3 ,114 

LG 
STA 5,6,117 

LG 

STA 8,9,110 

TO 
LAMP 
WHEN 
LAMP 
FL IS 
NOT 
PIWV 
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SECTION 511-112-420 

TABLE A 

FUSING AUANGEMENT FOR CENTRAL OFFICE OR BUILDING BATTERY 

LIAD fUU SIA 57 A 
52A UA 54A SSA 57 A 57 A 

DISIO nA na nA na 

GRD 
1! 

13 13 13 13 13 18 
BAT. 19 
BAT. 2! 19 
BAT. Sf 19 
BAT. 4! 19 
BAT. 5t 19 
BAT. 6t 19 
GRD Misct 14-22 
BAT. 16-20• 

Lamp GRD f 15 15 15 15 15 15 4 
BAT. f 18 18 18 18 18 18 8 
GRD t 19 

BAT. A f 20 
GRD t 21 --

BAT. B t 22 
GRD t 

24. ·-

BAT. C t 25 

• Do not strap 19 to 20 on 51A KTU TS B. 

t One 2-amp fuse per 36 51A lamps; or when lamp battery is 48 volts de from central office, fuse with 
1-1/3 amp fuse. 

t One 2-amp fuse per circuit. 

Page 4 



TSAOR I 
UIT 01' IND LI NE. 

TO CO 0~ 
..... LIM CKT 

lAT. 

14 ·TO U·VOI.T DC { .-owr" eu,,._,, CillO 

lAT. 

~ LAW { 'OWIA SU,,LY CillO 

..!!!:. 
Mile; ,W. IUP,LY 8110 

le 

IS 

• 
IJ! 

'-

~ 
11 

I~ 
~ 

14 

soa 
liAR 

n ~ 
TO 

14 - TO U · VOLT DC{ IZOAJr. ,.,.. 
~~~Hr--t-~rt------7,,. l t { 
lAT. II 

TO COMMOfil 
AUD IILf IIOML 

lilA 

_C 
..OftA IU..,L'Y CillO lt 

....__ 

1 ~-!;;A I 
- ~ t I m~] 

na Ito 14 UO t l It IS !4 IS ~~~~ 14 
5 Lt _1 J LINE NO. ------------t1& ~-f;1 w~-f,_IT,K ----t;1 .f'-f1o a-fiL'-t;1;-'f;L;:"-1'i1;-lt;:_'L 

TO SUCCtfO INI t(TU 
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Tl A OA I 
CIST Oft_!.!ti? LIN!., 

S T 

iJ I JONES ILOCK 

I IP' 4 ..@..-.=: 
Ls-t....,..--

I ........ I Tl A 

lf ..... ~ jil_ :} I • IOO.n n• 11 

•IH·I~~~·~ 
4 s 

I 

.... 
RU 

~~~ i!;i 
L....J 

IIOOA 

e u t?ou I"' 

:} 

I Sf STI 

10 
IIINAL 
LAM, 

TO KfY 
AND TfL 
en 

TO 
COMMON 
AUOIIU: 
S IINAL 

Fit· 2--51A Koy Tolophono Unit, Schematic 
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TS ON 
au nu TS ON 

52A KTU 
.---

TO CO 0~ 

.-­
I 2M~ 

2Sil Ill 3 T 

PIX LINE CKT L 
I IM fl A[Jto 

l'Z 
r 4 sa TO 258 
'+<>i---''-""'-t- KTU (AS 

REQO) 

{

lAT. 1e 
TO 14- 2e VOLT 
OC IIAT. SUPPLY tiiO 13 

till tTl ISJl. 2M 
IU' IS) IU' I!] 

317A I!J I 
l v:,." " ~-----.r . r--w-- ,- f----1 o Tr-•l--+-----+---1 

{~ f.D ·~-J~ :r 1111 

Wo~~~~tTl 1 • 1"-15.s.n 3M ,..z:n 
TNI~M R I :!' -IT ~S~-~Z~3~1l~+---------+----------b~7~~B~I 

....__I ,,..~1•~ - , 1~ SR ( 
r-,~--rl ~~z--------------------~1-'z~, 13.,:;; ~ll z ~ 

(~ 
H 

TO KEY 
ANO TEL 
CKTS 

:: till ST~t ~I•Hh ~ --[~ II 

l 410I~...__Rt P-475tl ~- I 4 ~ ~ 3 L} TO 
- • ( ~ SLIGNAL 

.... --l--..lLi.8.T.l>ll....riS·3ZOOil ~ r--- AMP 

~z '--

~g.~"MP Ollt I/--+---~-----------4--------------------~--~--------~----__J {

IIAT. It 

SUPPLY ~~ 
j u zo 01• zz 017 on OZ4 on 14 Z7 oza 21 I ~25" °K~u ~-~-----~--------~-+----+~ 

ST A LK CO L 

TO USIC OR PRECEO!N8 UNIT 

Fig. 3-52A Key Telephone Unit, Schematic 
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TO TIE LINE 
CIRCUIT AT 
DI STANT END 

TO PICKUP KEYS 
AT KEY STATIONS 

TS ON 
!5~KTU 

T I 

T 
2UF 

co 
(TOP) 

3 

,...----+---:-:-1 t_..tnu, 25!.11. I 4T 58 I•HI• 
Ll .;:14 2~1 

1 1~[1~1 ::61====---1~--~----h Ito 

TS ON 
53A KTU -" ~·~· l 15 ORDAND LG 

II ~~ LP 

~ f!J 

R 2 
R 

~ 2 1~ tjP~I':-lciOO~llif-;~-l7~T~F~--i L N 

1 
ooon.2 ]Jr.-1-+<;>..j---......;:..:. 

I• 200011 A I ~~+-~-4~--~~~--!I~T~R~~Jt~ll ! ~ ~~:~·-~>+---~ 
~5 

{: 
3 2UF 

I~ 
I~ 

~ L.:..._ 

TO SIG KEYS IN KEY 

-::- 2..l.!r----ll' 

t 2TL-__ I --~-4--~~--------~~--~ 

Fig. 4--53A Key Telephone Unit, Schematic 

TS ON 
S4A KTU 

TO t.AMI' 
POWEll 
SUPPLY 

TO SIGNAL 
LAMP 

T£L SET OR TO INTERCOM 
STATIONS ARRANGED 

TO PICKUP KEYS 
FOR USE WITH 

AT KEY STATIONS 
PRIVATE LINES 

~ 
s T R 

TS ON 
!4A KTU 7~8 4()--< 5 5 ~6 

TO 14-26V 

DC POWER 
SUPPLY 

IGRD I sAT. 

b13 b19] 

-cRI 4 

r-
II 

~ 
1e 

II 

"} LG 
I Gill N¥J LO 

I&T. 0111 t 

TO SIGNAL 
LAMP 

TO LAMP 
POWER 
SUPPLY 

TO TIE 
LINE CKT 
AT OIST END 

TO 
RINGING 
SUPPLY 

' TB 
l+n2 

2 I ., 
RO ~ 450.1l.~tl:" 

2o--r!3 
I 4 •I~ TS ON 3 4 

S4 A KTU 3t 
~ If I P-: I I 

TJ2Uf 

2 T e 6 r I 

~ r!.nt4 
I 

I~J22~ 61 
I D 

5ar
51 R 

-~I •II 2 
PI-I DOll 7TF 

It a rt: 
2 :r:n ITR ~I•Hh R 4~3 R e 31 :2-IOD.l\. D 5T t 

1o;v 24 

·I~Ji ~ T Rl '0 
31{r,25oon. 

RING 

" 
1 

2UF IUf II 
2~1 

G 
SJ 1317A 

R 
30A 

L-- I VAlli VAlli IT 

Fig. S-54A Key Telephone Unit, Schematic 

21 

20 

14 

22 

28 

2! 

27 

L-

L 

A AND TO 

LK 

I 

ST 

STI 

co 

TO BASIC 
UNIT 0111 
PRECEDING 
UNIT 
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co 

Ll 

I•HI• 

TS 011 1 •• 15 II ze 

TSON 
UAKTU 

U I 

L 

Zl ST 

20 A 

27 co 

55A KTU L-~~~----------------~~~~~~--~-J~----~--~------~--~ 

• 
¥ 

TO Ill Kt:YI Ill KEY TrL lET 
011 10 IIIT[IICOII PICKUP KEYI 

AT ITATIOIII A-D fO~ 
UU WITH P~IVATE LiliES 

Pat• I 

c .. 
~ 

TO PICKUP KEYI 14• TO Zl-
AT KEY STATIONS VOLT DC 

POWE~ 
SUPPLY 

.. .. 
'y/ 

TO TO 
LAMP POWER BASIC UNIT 

SUPPLY 

Fit. c-55A Key Telephone Unit, Schematic 

10 IASIC 
UNIT 011 
~!CEDillO 
UNIT 



T ]~~ROI.UD 
}-+-......:.R:.... STA 

T]~RSTA 
l-4----'R"-- PICKUP KEY 

T 

R 

B 

TO 
MASTER STA 
ARIIANGEO 
FOil HOLDING 

RING SUP FOR 
AUD SIG AT 
CONTROlLED STA 
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IJ TO 
AUD SIG AT 

R MAST£~ STA 

[

GRD 

105V:!: 

H 

HAND OEN IF [ T 

PROVI OED * ..:R!---+-{ 

CRJ KEY AT 
MASTER KEY 

1 }-+-.:,CT~ STATIONS t 

14 TO 28 
VOLTS DC 

[ 

GRD 

BAT. 

*IF HAND GEH£11ATOR PROVIDED, OMIT RINGING SUPPLY ON (!} AND (!) 
OF KS AND THE 'S' AND 'G' LEADS ON @) AND @)OF K2 

t IN KEY TEL SETS CONNECT G~W AND R- W CONDUCTORS TO CT TERMINAL . 
IN EXTERNAL KEYS STRAP CT AND LR TERMINALS , EXCEPT FOR THE 6040C 
AND S041C K£Y STRAP THE CT AND ON I. 

Fig. 7-56A Key Telephone Unit, Connedions 
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TO RING 
51# WHEN 
PROVIDED 

TO HAND 
GEN I291F 
SUBS) 

WHEN RINi 
SUP IS 

NOT 
PROVIDED 

[G

IOOV1 1

7 

T 

• 12 

BF 
10 

l i.!.. 
I l 

I 0 

7 t I 
I o 

~~~ 
I P-1150 

7f 
I 
I 

2 
CT 

I 3 I 

• 1• 

•• • 
7t 

7' : • ..-I 
I 

R 
211' 
II 

... 
T-

~ Ll 
Ill P-SSQ ~t S- 55A ... 2M 

~ 
.. o 

~?.~oCKT I~ -f.-~: 
!~:PEO ~b~~------~~-t-f------~--~--+-~----~f------------------t----~---
4IY 1 ~2 
IATT[RY .c"----<>2 ---4----f-._-11--+-f' ______ .-+-4-4--1------~ 

I 

" 
CR 
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50Q 4M 3M .___ 
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KEY AT A 

KEY STAT ION 
INOT[ II 

000 

14 
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Ill 

''~2~"------~--~~~1~2 
13 ,0000 
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. ' 

··~. ~----------~--._--
SR 1-'~Tc.._ _______ _J 

2l&O 61 

I 2 .-q=---:·· 

L I 2 
A lz 
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T-15.50 

21: A 
Q-140Qf .... 

~ ... H 

1 Ill 5-UO 

T R 
7t 
T R 

0 IOt:-220 

T R 
~~2 

~ ~ 

TO PICKUP TO KEYLESS STATIONS 
KEYS AT KEY OR TO P ICKUP KEYS «T' KEY 
TEL STATIONS STAT IONS NOT ARRANGED 

FOR H0\.0 \NG 

TO PICKUP KEYS AT K[Y 
STATIOHS AftftAHGED 
FOR HOLDING 

INOTE 31 

" 
• 

Fig. 8--56A Key Telephone Unit, Schomotlc (Shoot 1) 
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3 RET COIL 

}-200Q 

• __ , 
2 3 

R l L 
3 2 3 T I = 

'--w 41 
II H I• 430Q 4T 

ll L2 GN 
2 • • 

3 , 0 . , UF 

c 

1-

] 
Ll 

Rl •• s 
0 . , UF 

----jl 
" 

TO SIG KtY 

• 
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• 

134 YO SU BS WITH 
10-44 IND COIL 

IK 

10.5 UF 

@ 
SL ·..:::-.., c 

® rl ~ r-

II 
'---'.. ~ 

\1 • 
/~. .!; ...... , ••r. T 

[ 

L,.~ 
3 OR 4·1/2V 

GN 

•• 

• 
T 

TO 211 F-Jr, 
IIIG-Y Oft 
211[-Sf 
HAte) TE.L 

S(T OR 
EOUIYALINT 

J~ 1- - ·~= 37~Q 
AT KEY 
STAnON$ 
WHEN RING 
SUP IS NOTE S : 

16 914 
lAT. I GRO 

'----.-J 
TO 14 - Z&Y DC 
POWER SUPPLY 

PI'IOVID(O 

.. G 

Rl TO AUD SIG 
AT ... ST(R 
STATION • 

l 

I. (A) WHEN A ICU TEL SET IS US[O AT THE IilEY STATION . CC*NECT 

• TH( GR-w AHO R..W CCWNECTCIIS 0 ' THE KEY TEL S[T TO TH 
CT TEIItMIN&l . 

Ill WHEN .& HAND TE:L SET WITH SEPARATELY l«lUNTED M:[Y S OTH!R 
HE CT AND 

uno, 
THAN 6040C Cit 1041C IS USED AT TH( KEY STATtON, STRA T 
Ut TERMINALS OF THE: KEY. WHEN A I040C 0A 1041C IC!Y IS 
STIIIAf' CT AHD OM TEfii'MINALS OF K[Y. 

2 . S IOETONE IALANC( IN ACC()A(WIICE WITH lOCAL INSTftUCTIONS · 
@oo@ 

) . CONNECT RINGER ANO CAPACITOR ~ KEY TEL. SU TO T AND R 
T[l'tMINAlS IN SET. 

0 • TS 111:2 

0 • TS Kl 

fig . 8-56A Key Telephone Unit, Schematic (Sheet 2) 
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~ 

TO OC 
8ATTE~Y 
SUPPLY r· A BAT. 

19 

20 

= 

TO 
AUDIBLE 
SIGNAL 
POWE~ 
SUPPLY 

C G~D 24 

DR G 

C 8AT •• i, 25 
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~ 
TO DC 
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SUPPLY 
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B BAT. 

21 
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TO LAMP 
POWER 
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Fig. 9-57A Key Telephone Unit, Schematic 
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IELL SYSTEM PRACTICES 
AT&TCo Standard 

SECTION 511-112-421 
l11uo 2, November 1973 

SERVICE 

1 A KEY TELEPHONE SYSTEM 

TIE LINE AND CONTROL SERVICES 

I. GENERAL 

1.01 This section provides connection information 
for the various key telephone units that 

furnish tie line and control services for the 1A Key 
Telephone System. A schematic and connection 
figure is shown for each key telephone unit. 
Because of the many configurations of key telephone 
units possible, no attempt is made to show the 
various configurations; however, the key telephone 
units are grouped according to the services they 
provide. 

1.02 This section is reissued to: 

o Reinstate 17B KTU and show 17C KTU MD. 

o Add 1C KTU which is MD. 

• Revise Fig. 2, 8, 10, and 14. 

Note: A small quantity of 1C and 17C KTUs 
have been manufactured. They may be used 
as direct replacements for 1B and 17B KTUs 
except that only two 17C KTUs may be used 
in a 105-type apparatus box. 

1.03 This issue of the section is based on the 
following drawings: 

SD-69091-01-Key Telephone System No. 
1A, Line and Signaling Circuit 

SD-69419-01-Key Telephone System No. 
1A, Incoming CO or PBX Line Make Busy 
Lamp and Key Circuit 

SD-69105-01-Key Telephone System No. 
1A, Private Line Circuit 

SD-69140-01-Key Telephone System No. 
1A, Automatic Exclusion Circuit 

If this section is to be used with equipment or 
apparatus reflecting later issues of the drawings, 

reference should be made to the SDs and CDs to 
determine the extent of the changes and the 
manner in which the section may be affected. 

1 CONNEcnONINDEX 

Tlo Uno Service 

Fig. 1-7A Key Telephone Unit, Private Line 
Circuit 

Fig. 2--.1A, 1B and 1C (MD) Key Telephone 
Units, Hold Circuit4 

Fig. 3-2A and 12B Key Telephone Units , 
Battery Feed Circuit 

Fig. 4-5A Key Telephone Unit, Auxiliary 
Hold Circuit 

Fig. 5--GB and 6C Key Telephone Units, 
Supervisory and Busy Lamp Circuit 

Fig. 6--10A Key Telephone Unit, Automatic 
Exclusion Circuit 

Fig. 7-14A Key Telephone Unit, Ringup Relay 
Circuit 

Fig. 8-15D Key Telephone Unit, Ringup Relay 
Circuit (Dual Type) 

Fig. 9-16A Key Telephone Unit, Common 
Audible Control and Lamp Relay Circuit 

Fig. 1o__.17B and 17C (MD) Key Telephone 
Unit, Switching Relay and Lamp 
Control Circuit4 

Fig. ll-18D and 18E Key Telephone Units, 
Busy and Supervisory Relay Circuits 

Fig. 12-19B Key Telephone Unit, Lamp Flashing 
Circuit 

@ American Telephone and Telegraph Company, 1973 
Printed in U.S.A. Pat• 1 



SICTION 511-112-421 

Fig. 18-20A Key Telephone Unit, Common 
Audible Control Circuit 

Fig. 14-2SA Key Telephone Unit, Noise 
Suppression Circuit 

Fig. 1~25B (Automatic Cutoff Control Circuit) 
and 26B (Automatic Cutoff Circuit) 
Key Telephone Units Arranged for 
Automatic Cutoff of CO, PBX, or 
Private Line Circuits 

Fig. 1~SOA. Key Telephone Unit, Time-Out 
Circuit 

Fig. 17-31A Key Telephone Unit, Battery 
Feed Relay Circuit 

Fig. 18-SSA Key Telephone Unit, Lamp Wink 
Circuit 

Fig. 19--34A Key Telephone Unit, Make Busy 
Lamp and Key Circuit 

, ... 2 

TO Pl C:KT AT 
DISTANT END 

TO fliNGING 
SUPPLY 

,, -+---.::..' )- TO SIGNALING .,.. KEY 

I } TO AUDIBLE 
SIGNAL OR 

)-+--!!oR SIGNALING CKT 

CONNECTIONS 

~!~---F--.0~ 
~ 4Tft 8 
~ 41u 450A 7 
4 2 .~~---~~------~0 

(~---'~ 
UF 

SCHEMATIC 

Pig. 1-7A Koy Tolophono Unit, Prlvoto Llno Circuit 



TO CO OR 
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CKT DIRECT 

OR 

THROUGH 
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CKT, 68,6C 
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R 

T4 

T 

B 

H 

TO STATIONS 
ARRANGED FOR 

HOLDING 

)-H+--:'-} TO AUTO . CUTOFF CONTROL 
B CKT 

H 

CONNECTI ONS 
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lA I< TV· SCHEMATIC 

2 3 9 
0 0 0 
I 
0 
4 
0 

KS - 13486 
60UF 

2 
0 
I 

0 

3 9 
0 0 

7 

I A 
19GB 

""' .. .,.,.. 
8511 

H 

I 
211 

H A 
19GB • o------~~._~~~~~ 

KS-13486 
60UF 

6 

IC 11101 KTU-SCHEIIATIC 

8 

•fig. 2-1A, 18, and 1C (MD) Key Telephone Units, Hold Clrcultt 
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~ } TO STATIONS URANG[O 
TO 'ICK ~ INTERCOM 

}-+--T.:.. LINt 0~ PL CKT 

CONNECTIONS 

5 4 

PI 

ZA KTU ISJ\ 
12 8 KTU ZSJ\ 

oz o• o7 

IF 
P2 

2A KTU ISJ\ 
12 8 KTU ZSJ\ 

ol ot 

SCHEMATIC 

Fig. 3--2A ond 121 Key Telephone Units, lattery Feed Circuit 

• 

CONNECTIONS 

5 
Ll 

~1M • 0 

l, 
2M': 25n. 

4 2 t l 
2 A I 
0 L£3 I 
0 

SCHEMATIC 

TO PICKUP kEY AT 
EXCLUDED OR CUTOFF 
kEY STATIONS AftRANG£0 
FOR HOLOIMG 

7 : 
• 0 

Fig. 4--5A Key Telephone Unit, Auxlllory Hold Circuit 
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TO CO OR {RI 
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PL CKT ..!T.!.I--+--{ 

TO LAMP 
POWER 
SUPPLY {

BAT., t 

GRO 

R 

T} TO TEL CKT 

}--+----\- TO CUTOFF KEY 
/OR GRO 

CONNECTIONS 

a 

ZM~ 7 

~ 
5 zsn.<fV I M 0 

0 1 ~ 2 4 

I A 
~ 3r.l oZ 8 

SCHEMA TIC 

Fig. 5---61 ond 6C Key Telephone Units, Supervisory 
ond lusy lomp Circuit 



TO CO OR PBX !..:.._.;-: ---+-{ 
LIH[ OIRECT 
OR THROUGH 

:~~t~~ac~;T _,a'--+---1--{ 
H 

TO STATIONS l : NOT EXCLUDED 
IIUT CAN B 
EXCLUDE 

H 

: l TO STATIONS 
TO BE 

}-+---'8'- EXCLUDED 

}-+---""'-

CONNECTIONS 

SCHE MATI C 

fig. 6-10A Key Telephone Unit, Automatic Exclu1lon 
Circuit 
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Fig. 7-14A Key Telephone Unit, Rlngup Relay Circuit 
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SCHEMATIC 

tflg . . 1-15D Key Telephone Unit, Rlngup Relay Circuit (Dual Typo)• 
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Fl1. 9-16A Koy Telophono Unit, Common Audlltlo 
Control and La111p lolay Clrcu~ 
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••le. 10-171 and 17C (MD} Koy Tolophono Unite, 
Swltdllnt lolay and Lamp Control Circuit t 
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SCHEMATIC 
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SCHEMATIC 

Fig. 12-191 Key Telephone Unit, Lamp Flashing 
Circuit 
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Fit. 15-251 (Automatic Cutoff Control Circuit) and 261 (Automatic Cutoff Circuit) Koy Tolophono Unitt 
Arrantod for Automatic Cutoff of CO, PIX or Privata Llno Circuits 
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Fig. 16-30A Key Telephone Unit, nm...ovt Circuit 
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Fig. 17-31A Key Telephone Unit, laHery Feed Relay Circuit 
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CONNECTIONS 

SCHEMATIC 

Fig. 11-33A Key Telephone Unit, Lamp Wink Circuit 
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,-----, MULT TO OTHER 
(SEE NOTE I KEY ASSEMBLIES 

If PROVIOED ±OR L8 

GRD LOCAL GRD 

~ 
~]CO OR PBX 

COM EQUIP 
CKT 

R 

CONNECTIONS 

8 

IL 

P- 100 
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SCHEMATIC 

NOTE: 
A KEY ASSEMBLY IS REQUIRED AT EACH STATION 
ORIGINATING THIS CIRCUIT. KEY ASSEMBLIES 
CONTROLLING THE SAME LINE OR GROUP Of' LINES 
MAY BE MULTI PLED. KEY ASSEMBLIES MUST at: 
ASSEMBLED IN THE FIELD. OROERING INFORMATION 
IS AS FOLLOWS : 

• CAP, LAMP, 2S (GREEN) 

• KEY, ~~2M (NONLOCKINGl 

• MOUNTING, JACK, 2554 

• SOCKET, LAMP, 478 

Fig. 19-34A Key Telephone Unit, Make lu1y Lamp 
and Key Circuit 
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SECTION 518-112-422 
Issue 1, July 1970 
AT&TCo Standard 

1 A KEY TELEPHONE SYSTEM 

INTERCOM SERVICES 

I. GENERAL 

1.01 This section provides connection information 
for the signaling and cut-through key telephone 

units used in intercom service arrangements for 
the 1A Key Telephone System. A schematic and 
connection figure is shown for each key telephone 
unit. 

1.02 Information in this section was formerly 
contained in Sections 518-112-404, 518-112-409 

and 518-112-416 which are hereby canceled. 

1.03 For additional connection information, refer 
to the following: 

e SD-69199-01-Key Telephone System No. 
1A, Intercommunicating Line Circuit 

e SD-69091-Key Telephone System No. 1A, 
Line and Signaling Circuit 

TO 14-TO 2&-VOLT { 
DC SUPPLY 

.::.BA"-'T.'-+'H 

TO SIGNAL KEY -( S 

CONNECTIONS 

81 

81 

81 
TO AUDIBLE 
SIGNAL AS 

8l R£QUIREO 

II 

Bl 

2. 

e 518 Division, Section entitled "Service-1A 
50-Type Packaged Units" 

e 518 Division, Section entitled "Service-lA 
Tie Line and Control Services" 

CONNECTION INDEX 

Fig. l-3A Key Telephone Unit, Intercom­
municaticating Signaling Circuit 

Fig. 2-13C Key Telephone Unit, Automatic 
Signaling Intercommunicating Circuit 

Fig. 3-29A Key Telephone Unit (Cut-Through 
Relay Circuit) with 6C, 25B, and 26B 
KTUs Arranged for Automatic Cutoff 
and/or Flashing Line Lamps for Intercom 
Line with Dial Selection of Stations. 

s 
9 

4 
0 
8 
0 

6 

67T 1 IOOOfi 78 

6 
2 g 

~ 

SCHEMATIC 

Fig. 1-3A Key Telephone Unit, Intercommunicating .Signaling Circuit 

(c) American Tclcvhonc and TclcJ(raph Company . 1~70 
Printed in U.S.A. Page 1 
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Fig. 2-13C Key Telephone Unit, Automatic Signaling Intercommunicating Circuit 
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TO 
lllECTOR 

"' 

288 KTU 218 KTU IC KTU 

}

TO PICKUP 
AT t<[Y OR 
KEYLESS 
STA 

M WIRING AUTOMATIC CUTOFF WIT'MOUT FLASHING LINE LAWPS PROVIDES ON[ 251 KTU PEA 
STATION AND 268 KTU PER FIVE STATIONS. 

X WIRING FlASHING LINE LAMPS WITHOUT AUTOMATK: CUTOFF PROVIDE ONE 6C MD ON[ 
29A KTU PER STATION, 

W WIRING AUTOMATIC CUTOrF WITH FLASHINQ LIN E LAWPS PROVIDES ONE 2SI tcTlJ PfR 
STATION AND ONE 288 KTU PER LINE PER FIVE STATIONS ANJ ONE 21A KTU 
P£R STATI ON. 
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29A KTU- SCHEMATIC 

29A KTU 
CONNECTIONS 

Fig. 3-29A Key Telephone Unit (Cut Through Relay Circuit) with 6C, 258 and 268 Key Telephone Unih 

Arranged for Automatic Cutoff and/or Flashing Line lamps for Intercom Line with Dial Selection of 
Stations 
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SECTION 518-114-105 
Issue 2, January 1979 

REFERENCE 

1 A 1 KEY TELEPHONE SYSTEM 

IDENTIFICATION AND ARRANGEMENTS 

1. GENERAL 

1.01 This section covers identification of various 
components of the lAl Key Telephone System 

(KTS) and provides service feature arrangements 
in the form of block diagrams. Refer to Section 
518-114-425 entitled Service, lAl Key Telephone 
Units, for connections for arrangements covered in 
this section. 

1.02 This section is reissued to add information 
on the 1A2 KTS features and station features 

adaptable for use with the lAl KTS. 

2. IDENTIFICATION 

2.01 The main components of a lAl KTS are key 
telephone sets and/or nonkey telephone sets 

(with separately mounted keys) used in conjunction 
with the appropriate key telephone units. The 
complete system also includes power supplies, 
cabling, distribution terminals, adapters, fasteners, 
and mounting facilities such as apparatus mountings 
or equipment cabinets. 

2.02 The lAl KTS provides the following station 
switching service features: 

• Holding on central office or PBX lines 

• Visual and audible line signals 

• Intercom 

• Conferencing on two PBX lines 

• Cutoff, exclusion, and selective privacy 

• Private lines. 

2.03 The lAl system line circuit requires an A 
lead between station and line equipment for 

control. A station ground (Al lead) must be 
furnished per station to control the line circuit A 
relay (via A lead) through the station switchhook 
and pickup key contacts. Local power must be 
furnished since there are no supervisory relays 
connected in series with the central office or PBX 
line to control a hold condition. 

2.04 Incoming signals are indicated audibly and/or 
visually. They may be steady or intermittent 

in operation. When a call is answered, relay 
operation silences the audible signal and changes 
the flashing line lamp, if provided, to a steady 
busy lamp. A common time-out feature is provided 
which releases locked-in relays and extinguishes 
incoming signal indication if the call is not answered 
within approximately 30 seconds and if no other 
line in the system is busy. The overall time-out 
interval varies from an extremely short (or no) 
interval up to 30 seconds, depending on whether 
the thermal control element has had sufficient 
time to cool following its last operation. 

2.05 Key telephone units are individual circuit 
packages which provide switching and control 

functions and are arranged for panel mounting in 
standard equipment cabinets or apparatus mountings 
(Fig. 1 and 2). 

2.06 Table A lists the lAl-type KTUs and the 
features they provide. t Table B lists the 

adaptable 1A2 KTU features and station features 
for use with the lAl KTS.t 

1 A I KTS OPERATING FEA lURES 

A. Hold 

2.07 Permits holding of a central office or PBX 
line while using another line at the station. 

Hold circuit characteristics are explained as follows: 
Depressing the hold key opens the line circuit A 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. 
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Fig. 1- 1A1-Type Key Telephone Unit Mounted in a 16A Apparatus Mounting 

lead causing A relay to release. II re lay operates 
on the momentary s tation short,, then holds on line 
current. 

8. Audible and Visual Signals 

Audible Signals 

2.08 The ringer may be connc<:ted to an individual 
line or wired as a common ringer for a 

group of lines. A hell or buzzer may be used as 
the audible signal for one or rnorr g roups of st.ations. 

2.09 Use of a lAl diode matrix block c~an provid€' 
flcxibilit.y in a:;sociaLing sevend key telephone 

system lines with one or more comncon aud ible 
signals. Matrix units consist of two electrical 
groupings- lines and ringers. Small r.lip-type 
mounting terminals a re rurni;;hed in multip le 
combinations on the face of t he unit. Pigtai led 
diodes (446F) arc hanrl-insr. r tc>rl b:v the installer· al 
appropriate eledrical erosspoints to associate any 
line(s) with an~: ri nger(s) eonnc~cted t hrough the 
unit See Sen ion 461-620-100 entitled Matrix 

Page 2 

Rlock - 1 Al, Identification, Installation, Wiring, 
an(.[ .Main tenance. 

Visual Signals 

2.10 Visual s ignals arc fur·nished as illuminated 
buttons in multiline telephone sets and 

separately uwuuLetl key~ ur in ~;eparate larnp 
indicators as i'ollows: 

• Flashing lamp, locked-in or nonlocked-in line 
lamp, signifying an incom ing call 

• Steady lamp indicating line busy or, in some 
cases, hold 

• Winking signa.l-line on hold. 

C. Make-Busy and Key Circuit 

2.11 This arrangement is not usually considered 
to be fundamental to key telephone system 

service. It provides a means for busying out. a 
CO or PBX line (or a group oi' lines) to incoming 



Fig. 2- Re ar View of 1A1-Type Key Tele phone Unit 
Mounted in a 26A Apparatus Mount ing 

off-hour traffic. Outgoing ~raffic is not affected. 
It connects to central office or PBX circuits which 
provide the make-busy feature. A separate control 
pair is required for each line or group of lines to 
be made busy. 

D. Intercom 

Manua l Intercom 

2.12 This intercom feature enables two or more 
stations to be connected to a common talking 

line, usually on the same premises. A person may 
communicate wi t h other persons at one or more 
stations connected in the system without the use 
of a central office or PBX line. 

2.13 The intercom line may be provided wi t h a 
line and busy lamp a nd associated key 

tcle1>hone units. In addi tion to controlling these 
signals, it may also control the time-out feature. 

2.14 Pushbutton and buzzer signalinl{ deviees are 
I{Cnerally associated with the talking line 

ISS 2, SECTION S 18-114-1 OS 

among stations. The signaling buttons may be 
part of the key telephone set or may be externally 
mounted 1-, 4-, 8-, or 12-key button assemblies, 
or combinations of these keys. The buzzer may 
be mounted either externa lly or within t he set. 

Automa tic Intercom 

2 .1 s 'rhis in tercom circuit is arranged to signal 
automatically from one station lo the other 

by going off-hook and to signal manually in lhe 
other direction. This is referred to as a 1-way 
autom a tic intercom line. When the same 
type line is arranged to signal automatically from 
eit her end, it is referred to as a 2-way autom atic 
intercom line. 

E. Conferencing 

2. 16 Two PBX lines may be bridged for conferencing 
purposes under con trol of an exclusion key 

or nonlocking key at a key station. This can be 
accomplished wi thout returning t he handsel on-hook 
and wi ~hout the assistance of an operator . When 
the station is equipped with a speakerphone feature, 
a nonlocking key ar rangement should be used to 
cont rol the bridging circui t. 

F. Cutoff a nd Exclusion 

Manual Cutoff and Exclusion 

2 .1 7 The cutoff and exclusion features are similar 
and di ffer only in the manner in which they 

are provided. Doth of these features are controlled 
by t he operat ion of a mechanical device as fo llows: 

(a) Cutoff: The t urnbutton key must be 
operated manually to disconnect or to 

r econnect various arrangements such as a n 
extension ringer. 

(b) Exclusion: The exclusion key is par~ of 
the switchhook assembly; it is operated 

manually by pull ing the plunger up, a nd restored 
automatically when the handset is replared 
on-hook. This circui t excludes extensions or 
other stations having access to the same line. 

Automatic Cutoff and Exclusion 

2.18 The circuit functions of automatic cutoff 
and exclusion are based on the station 

super visory rday operation. 

Page 3 
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(a) Cutoff: Optional arrangements can be 
provided to cut off stations from the line 

as follows: 

(1) Station can cut off others but cannot be 
cut off. 

(2) Station can cut off others and can be cut 
off, except during a call. 

(3) Station or groups of stations cannot cut 
off others but can be cut off, except 

during a call. 

(4) Station or groups of stations cannot cut 
off others but can be cut off at any time. 

(b) Exclusion: A main station may be arranged 
to exclude automatically one-or more secondary 

stations regardless of whether or not the stations 
are in use. 

G. Private Unes 

2.19 A private line is a metallic circuit between 
two stations which may or may not be on 

the same premises. It is used when two customers 
desire direct communication with each other without 
the need for routing the call through a central 
office or PBX switch train. The kind of private 
line service provided is determined by the type of 
terminating equipment used. 

2.20 A private line, arranged so that either end 
can be manually signaled by the other, is 

referred to as a ringdown private line. 

2.21 A private line, arranged for signaling 
automatically from either end when the 

handset is lifted, is referred to as an automatic 
tie line. 

2.22 A private line, arranged for signaling in 
one direction automatically and in the other 

manually, is referred to as a station line circuit. 
This circuit differs from the ringdown private line 
in that the station end requires no line circuit or 
other additional equipment. 

Page 4 

.1 A2 KTS FEATURES AND STATION FEATURES 

A. Music-On-Hold 

2.23 This feature transmits music from a 
customer-provided music source to calling 

parties on CO or PBX lines that are placed on 
hold. 

B. Audible Signal Suppression 

2.24 This feature provides a circuit arrangement 
to suppress audible alerting signals on a line 

or lines associated with a multibutton telephone set 
when that station is in an off-hook condition. 

C. Power Failure Transfer 

2.25 When local commercial power supplying the 
KTS fails, local ringing on CO lines cannot 

continue. The power failure transfer feature 
automatically t ransfers the CO ringing current to 
selected station ringers. This allows calls to be 
answered on a limited basis during commercial 
power failures. 

D. Battery Reversal Toll Restriction 

2.26 This feature disallows toll calls from restricted 
stations but allows toll calls from unrestricted 

stations. This feature can only be used with CO 
circuits that provide a polarity reversal on the tip 
and ring of the line on toll calls. 

E. Rotary Dial Toil Restriction 

2.27 This feature provides toll restriction on 
rotary dial lines where CO toll diversion is 

not available. This rotary dial restriction circuit 
may be optionally provided with piggyback circuit 
modules to provide digit absorption or to allow 
restricted stations to call foreign number plan 
areas. It may be used for either loop-start or 
ground-start operation, with ground-start providing 
the most security against nonallowed calls being 
placed. 

F. Message Waiting (MW) and/ or Station Busy (SB) 
Consoles 

2.28 The 6Bl selector console is an 18-station 
MW console with SB lamps incorporated in 

the MW buttons. 



2.29 The 7Bl selector console is a 34-station MW 
console with SB lamps incorporated in the 

MW buttons. 

G. Hands-Free Answering an Intercom (HFAI) 

2.30 Each station to be equipped with HFAI 
must have a 2A transmitter-receiver installed 

as an adjunct to its regular intercom service. This 
allows the station to be signaled by a 1/2-second 
tone burst through the speaker in its adjunct, turns 
on a mike-on LED (light emitting diode), and allows 
called party to answer without depressing any 
buttons. Called party has the option of using the 
DO NOT DISTURB (DND) button or MIKE-OFF 
button and the overriding adjunct operation by 
pushing INTERCOM button on key set and going 
off-hook; this cancels HFAI feature. 

H. Voice Signaling on Manual Intercom 

2.31 This feature replaces buzzer with 107B 
loudspeaker where voice signaling on manual 

intercom is preferred .• 

3. ARRANGEMENTS 

3.01 A lAl KTS can provide all or some of the 
operating features listed in Part 2. 

3.02 The type and size of a key telephone system 
arrangement is dependent upon the following: 

• Immediate needs of the customer 
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• Future requirements of the customer 

• Number and type of key telephone units 
required to provide the desired features 

• Adequate mounting facility for the key 
telephone units 

• Available space for mounting the associated 
apparatus (cabinets, relay racks, power plants, 
etc). 

Note: All of these factors must be taken 
into consideration in order to provide for the 
orderly growth of any arrangement. 

3.03 Where feasible, consideration should be 
given to centralizing the arrangements. A 

system should be arranged to permit maximum 
flexibility. 

3.04 Various system arrangements are shown as 
block diagrams in Fig. 3 through 13. These 

block diagrams depict the key telephone units 
required to provide the services listed for that 
particular arrangement. Refer to Table A for the 
quantity of key telephone units required. 

3.05 Refer to Section 518-114-425 for connection 
information for the arrangements shown in 

Fig. 3 through 13. 

Page 5 



SECTION S 18-114-1 OS 

TABLE A 

PANEL MOUNTED KTUS- PRINCIPALLY USED FOR 1A1 KEY TELEPHONE SYSTEMS 

ORDERING rANEL WIDTH 
GUIDE 

FEATURE OR OPTION QUANTITY 
INCHES 7 / l ... INCH 

KTU CENTERS 

201C F use-mounting unit and bridging termina l 1 per 7 fuses 2-5/32 5 

202A* Central office or PBX line circuit (grounded 
1 per line 3-1/32 7 

202B* ringing) 

202C* Central office or PBX line circuit 
1 per line 2-19/32 6 

2020 (Meta ll ic or grounded ringing) 

Automatic 
2 per line 

203A (1 at originating 3-15/32 8 Tie line circuit 
204A end, 1 at t erminat- 3-29/32 9 

Ringdown ing end) 

205A Station line circuit 1 per line 3-29/32 9 

207A* 5-21/32 13 

207B* Dial-selective intercom circuit 1 per 6A selector 5-7/32 12 
on ly system 

207C 

Flashing signal, intercom, and automatic 1 per 3 dial-
208At cutoff control circuit selective intercom 3-15/32 8 

station 

Flashing intercom I Without wink 1 per 6 lines 
209A* 4-25/32 11 signal, time-out I With wink 1 per 5 lines 

210At Wink circuit 1 per 5 lines 2-19/32 6 

211At 
Manua l intercom, ringing lamp, noise sup- 1 per group of 

3-1/32 7 pression, interrupter audible signal circuit common aud sig 

Three cent ra l office or PBX lines and com-
212A* mon equipment fo r up to 6 lines As required 9-5/32 21 

(grounded ringing) 

213B Joint-use line circuit with holding 1 per line 4-25/ 32 9 

227B Visua l and audible signal control circuit As required 3-1/32 7 

228A 
Blank 40-termina l apparatus unit for bridg-

As required 3-15/32 8 ing o'r miscellaneous purposes 

229B Auxiliary relay circuit As required 3-1/32 7 
230A* Four central office or PBX line circuits 

1 per 4 lines 8-9/32 19 
230B (metallic or grounded ringing) 

Time-out and man ual intercom circuit. 
232A* When equipped with a KS-15900, Ll electro-

mechanica l interrupter, the unit provides 1 per system 3-15/32 8 
2328* flas hing, wink, ringing, and busy-tone sig-
232C na l interruptions. 
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TABLE A (Contd) 

OIIDUING QUANTITY GUIDI 
fiATUIIS OR O'TIONS PANEL WIDTH 

INCHES CENTERS KTU 
7/16-INCH 

Ten central office or PBX line circuits (me-
tallic or grounded ringing) . Circuits termi-
nate on the back of the units in five 

233A* KS-16671, Ll plugs. A-25B connector cables 1 per 10 lines 23 49 
must be used for cabling to distributing 
frame or equivalent. Lamp fusing is pro-
vided on the unit. 

237B Bridging circuit for conferencing on 2 PBX 
1 per 2 PBX lines 2-3/5 6 lines. 

Nine central office or PBX line circuits and 
common equipment. KS-15900, L1 inter-
rupter is furnished and provides the signal 
inter rupter features as listed for the 232B 
KTU. The manual intercom (BF) relay is 1 per 9 central 

238A not supplied. Time-out control circuits are office or PBX 23 49 
furnished in three inter-strapped groups of lines 
4-4 and 1 line (s). Straps are removable for 
connecting individual line groups to supple-
mental t ime-out and interrupter apparatus. 
Relay battery and lamp signal supplies are 
wired in four double plus one single circuit 
gt·oupings. 

Eleven central office or PBX line circuits 
furnished in three inter-strapped groups of 
4-4-3 lines. Each group can be associated 1 per 11 central 

239A with its own time-out and auxiliary inter- office or PBX 23 49 
rupter equipment. Relay battery and lamp lines 
signal supplies are in five double plus one 
single circuit groupings. 

• Manufacture discontinued (MD) . 

t Additions and maintenance only (A&M) . 
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.TABLE B. 

ADAPTABLE 1A2 KTU AND STATION FEATURES FOR USE WITH 1A1 KTS 

ORDERING GUIDE FEATURE OR OPTION QUANTITY 
SIZE 

CONTACTS 
BSP 

(IN.) REFERENCE 

451B KTU Music-On-Hold 1 per 7 CO 
4 40 518-215-401 or PBX lines (Note 1) 

Audible Sig Suppression 1 per station 
40 421A KTU 4 518-215-403 

Power Failure Transfer 
1 per 3 CO (Note 1) 
or PBX lines 

471B KTU 
Battery Reversal 

1 per CO line 4 18 518-215-401 
Toll Restriction (Note 1) 

479B KTU* 
Rotary Dial 

1 per COline 8 
40 518-215-401 Toll Restriction (Note 2) 

6B1 Selector 1 per 19 
Console Message Waiting and/or stations 

518-010-111 
7B1 Selector 

Station Busy Indicator 
1 per 39 

Console stations 

2A Transmitter- Hands-Free Answering 
1 per station 518-010-115 Receiver on Intercom (HF AI) 

107B Voice Signaling on Manual 1 per station 518-010-109 Loudspeaker Intercom 

Note 1: The 259-type KTU may be used to mount 18- or 20-contact KTUs (4-inch). The 242A KTU 
may be used to mount 40-contact KTUs (4-inch). 

Note 2: Requires a mounting facility with two 40-pin connectors in a vertical plane [642A panel 
(Section 518-215-419), 69D (Section 518-215-420) or llOA (Section 518-215-422) apparatus 
mounting.] 

* For use where CO battery reversal is not available. 
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202A,B,C,O OR 
230A OR B KTU 
CO OR PBX L1 NE CKTS 

209A KTU 
LANP fLASH, 
TIME OUT OR 
PO\IER 
fAILURE CKT 

210A KTU 
\II NK CKT 

Fig. 3-Biock Diagram of CO or PBX Line Circuits 
(202A, 8 , C, or D or 230A or B KTUs) With 
209A and 210A KTUs for Line Pickup and 
Hold, Line and Busy Lamps, Metallic or 
Grounded Ringing, Time-Out, Power Failure, 
and Lamp Wink 

® INTERRUPTED C<J<MON 
AUDIBLE SIGNAL USING 2 10A KTU 

RELAY CONTROL ~ \liNK CKT 

202A,B,C OR D OR 212A KTU 
CO OR PBX L1 NE CK TS ® 
AND COMMON EQU I P PART Z27B KTU 
Or 21 ZA KTU VISUAL AND 

AUDIBLE 
SIGNAL 
CONTROL CKT 

Fig. 4-Biock Diagram of CO or PBX Line Circuits 
(202A, B, C, or D and 212A KTU) With 21 OA 
and 227B KTUs for Line Pickup and Hold, 
Line and Busy Lamps, Common Audible 
Signals, Time-Out, Lamp Wink, and Power 
Failure 
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.----

238A KTU 
CO OR PBX L1 N[ CKTS 
AND CO...aN [QUIP 

I 0 I 
I I 
I INHRRUPT[O COMMON 

AUDIBLE SIGNAL USING I 
I INTERRUPTER WITH 238A I -
I KTU I L ________ J 

2276 KTU 
VISUAL •NO 
AUDIBLE S IGN•L 
CONTROL CKT 

21 1A KTU 
COMHON AUDIBLE 
CONTROL 
RELAY CKT 

30A KTU 

AUX I L1 ARY 
T IN[ OUT 
CKT 

-- - ------, 
(!) I NT[RRUPT[O 

COMMON AVO I BL[ 
SIGNAL 
USI NG 
RELAY 
CONTROL I 
--- _ _ .J 

OR 

---- - -~ 

@) ~~~~N~~~GING, I 
COMMON I 
AUDIBLE.USING I 

~~~;;OL I ______ .J 

Fig. 5- Biock Diagram of CO or PBX Line Circuits (238A KTU) With 30A, 211A and 227B KTUs for Line Pickup 
and Hold, Line and Busy Lamps, Interrupted Audible Signals, Common Audible Signals, Auxiliary 
Time-Out and Lamp Wink 
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202C OR D, 230A ORB OR 
239A KTU 
CO OR PBX L1 NE CKTS 

r----
~---

r- --
1 
I 
I 
I 
I 
I 
I 
I 

r--
1 

I 
I 

---------' I 

-- -- ___ _j 

1-- - - -- - - - - --l 
I 
I 
I 
L __ _ 
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211 A KTU 
COI4MON 
AUDIBLE 
CONTROL RELAY 
CKT 

232A OR 8 KTU 
TIMEOUT, MANUAL 
INTERCOM , WINK 
FLASH ING,R I NG INC 
AND BUSY TONE 
CKT 

30A KTU 
AUX Ill ARY 
TIME OUT 
CKT 

OR 

------1 
® GROUNDED 1 

~~ ~;G R !~~~ ~G I 
CONTROL I 

I 
--- __ j 

OR 

G) -I N-:rR-:P~O- 1
1 CO...ON AUDIBLE 

SI GNAL USING I 
INTERRUPTER I 
~~~H 232A OR 8 I 

- -- _ _j 

Fig. 6- Bioc:k Diagram of CO or PBX Une Circuits (202C or 0, 230A or B, or 239A KTUs) With 30A, 211A, 
227B and 232-Type KTUs for Une Pickup and Hold, Line and Busy Lamps, Interrupted Audible Signals, 
Common Audible Signals, Auxiliary Time-Out, Lamp Wink, and Manual Intercom 

r-:::: - -
I<P. I NTERRU PTED 
I CONMON 

I AUDIBLE 
SIGNAL 

I usING RELAY 

L.:~T~L-

2278 KTU 
Y I SUAL 
AND 
AUDI BLE 
SIGNAL 
CONTROL CKT 

202C OR D, 230A OR 8 
KTU 
CO OR PBX ll NE CKTS 

209A KTU OR 
CONMOH EQUIP 
PART OF 
212A KTU 

fig . 7-Bioc:k Diagram of CO or PBX Line Circuits 
(202C or D, or 230A or B KTUs) With 210A, 
227B, 209A or Common Equipment Part of 
212A KTU for Une Pickup and Hold, line 
and Busy Lamps, Common Audible Signals 
lamp Wink, and Time-Out 
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r--
Z33A KTU 
CO OR P8X LINE CKTS 

- ---- - --

r --
1 
I 
I 
I 

_ _j 

....---- ----, - -------, 
211 A KTU 
COMMON AUO I BLE 
CONTROL RELAY 
CKT 

@ GROUNDED LINE I 
RING I NG, COMMON I 
AUDIBLE, USING I 
RELAY CONTROL I 

'------ ---·--- - - - - --' 

232A OR B KTU 
COMMON EOU I P 

OR 

-------, 
G) I 

I 
INTERRUPTED COMMON I 

~----- - ----- -, :~~~:~~p~~~NAL USING I 
_ __ _ ___ j 

I 

I 
I 
I 
L--

OR 

r--------, - - - -- -l 
(!) INT ERRU PTED I 2276 KTU 

VISUAL AND 
AUDIBLE 
SIGNAL CKT 

~~=~ ~~~ ~LE I 
RELAY CONTROL I 

'------- --'- -- - - - _J 

Fig. 8-Biock Diagram of CO or PBX Line Circuits (233A KTU) with 211A, 227B and 232-Type KTUs for Line 
Pickup and Hold, Line and Busy Lamps, Interrupted Common Audible Signals, Lamp Wink, Time-Out, 
and Manual Intercom 

211A KTU 
COMMOH 
AUDIBLE 
CONTROL 
RELAY CKT 

l 
203A KTU AUTONAT IC 
TIE LINE CKT 
OR 209A KTU OR 
204A KTU R I NGDO\IN COMMON EOU I P 
TIE LIN( CKT PART Or 
OR 212A KTU 
205A KTU STAT I ON 
LINE CKT 

Fig. 9-Biock Diagram of Automatic Tie Line Circuit 
{203A KTU) or Ringdown Tie Line Circuit 
(204A KTU) or Station Tie Line Circuit (20SA 
KTU) With 211A and 209A or Common 
Equipment Part of 212A KTU for Steady 
Common Audible Signals, Line and Busy 
Lamps, and Time-Out 
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AUTOMATI C TIE LINE CKT (203A KTU) 
OR 
RINGOO\IN TIE LINE CKT (204A KTU) 
OR 
STAT ION LINE CKT (205A KTU) 

I 
I 
I 
I 

232A OR B KTU OR 
COMMON EOU I P 
PART Of 238A KTU 

I NTERRUPTEO 
COMMON AUO I BLE 
SIGNAL US lNG 
INTERRUPTER 

I L_ __ _ _ __. 

..----'_1----, - - - - - - l 
2276 KTU 
VISUAL ANO 
AUD I 6LE SI GNAL 
CONTROL 

INTERRUPTED 1 

~=~ ~~~;:Lr I 
RELAY CONTROL I 

.._ ___ __ ........ --- -- ....J 

Fig. 10-Biock Diagram of Automatic Tie Line Circuit 
(203A KTU) or Ringdown Tie Line Circuit 
(204A KTU) or Station Line Circuit (20SA 
KTU) With 232-Type or Common Equipment 
Part of 238A KTU and 2278 KTU for 
Interrupted Audible or Common Audible 
Signals, Line and Busy Lamps, Wink, and 
Time-Out 



Z08A KTU 
rLASH I NG LAMP 
CKT 

I 
/ 207A,B,OA C KTU Z09A KTU OR 

OI AL SELECTIVE COMMON EQUIP 
INTERCOM CKT PART or 2 I ZA KTU 

Fig . 11-Biock Diagram of Dial Selective Intercom 
Circuit (207 A, B or C KTU) With 208A, 
209A or Common Equipment Part of 212A 
KTU for Flashing Line Lamps, Busy Lamps, 
Audible Signals, and Time-Out 

CONTROL KEY 
TELEPHONE 
STATION 

Z02A,B,C,0,230A OA B, I Z33A, 238A OR 259A KTUS 
CO OR P9X LINE CKTS 
Z03A KTU, AUTOMATIC 29A KTU 
TIE LINE CKT, MANUAL 
ZOH KTU, RINGOOVN CUTCJrr CKT 
TIE LINE CKT , 

I 205A KTU, STATION 
LIN[ CKT 

CONTROLLED KEY 
TELEPHONE 
STATIONS 

Fig. 12-Biock Diagram of Manual Cut-off Circuit 
(29A KTU) With 202A, B, C or D, 230A or 
B, 233A, 238A, 239A, 203A, 204A, or 20SA 
KTUs 
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202A , B, C, 0 , 230A OR 8, 
233A , 238A OR 239A KTUS 
CO OR PBX LINE CKTS 
Z03A KTU , AU TOMATIC 268 KT U 
Tl ( LI N( CK T, AUTOMATIC 
204A K TU , R I NGOOIIN CUTOrr CKT 
T IE LINE CKT, 

I 
Z05A KTU, STAT ION 
L1 NE CKT 

29A KTU 
CUT THROUGH 
ANO CONTROL CKT 

Fig. 13- Biock Diagram of Cut-Through and Control 
Circuit for Automatic Cutoff (268 and 29A 
KTUs) with 202A, B, C, or D, 230A or B, 
233A, 238A, 239A, 203A, 204A, or 205A 
KTUs 
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8EIJ. SYSTEM PRACTICES 
AT& TCo Standard 

SECTION 518-114-1 08 
Issue 2, January 1979 

REFERENCE 

1 A 1 KEY TELEPHONE SYSTEM 

1. GENERAL 

1.01 This section provides installation and maintenance 
information for the 1A1 Key Telephone 

System (KTS). 

1.02 This section is reissued to add information 
on 1A2 KTS features and station features 

adaptable for use with the 1A1 KTS. 

2. INSTAllATION 

PLANNING 

2.01 Figure 1 shows a typical1A1 KTS installation. 

2.02 For information required to select and install 
1A1 KTS components and tadaptable 1A2 

KTS and station features,« refer to the following 
sections: 

SECTION 

463-140-100 

518-010-105 

518-010-106 

518-114-105 

518-114-110 

518-114-120 

518-114-432 

TITLE 

Equipment Cabinets and Apparatus 
Mountings, Identification 

Grounding and Special Protection 
Requirements, Key Telephone 
Systems 

Power Unit Selection, Key 
Telephone Systems and Key Service 
Units 

Reference, 1A1, Identification 
and Arrangements 

Reference, 1A1 Key Telephone 
System, Key Telephone Units 

Reference, 1A1 Key Service Units 

Service, 1A1 Key Service Units 

SECTION 

518-215-100 

518-215-401 

518-215-403 

518-215-419 

518-215-420 

TITLE 

•Reference, 1A2 Key Telephone 
System-Identification and 
Arrangements 

Service, 1A2 Key Telephone 
System-Key Telephone Units, 
Auxiliary Line Services 

Service, 1A2 Key Telephone 
System-Key Telephone Units, 
Control Services 

Service, 1A2 Key Telephone 
System-620A, 641A, and 642A 
Modular Panels 

Service, 1A2 Key Telephone 
System-69B, D, and G Apparatus 
Mountings 

518-215-422 Service,1A2 Key Telephone System, 
llOA Apparatus Mounting 

518-300-413 Key Telephone Units Common to 
.Several Systems-259-Type, 
Identification 

518-300-417 Key Telephone Units Common to 
Several Systems-272A Key 
Telephone Unit, Identification.« 

A. Umitations 

2.03 Key telephone system line circuit units are 
designed for use on central office, Centrex, 

or PBX lines. 

2.04 Because of the hold feature, line circuits 
should not be installed on party lines. 

2.05 See Section 500-114-100, entitled Station 
Ringing Apparatus, Selection and Limitations, 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 
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for the maximum number of ringing bridges 
permitted per line. 

2.06 Table A lists approximate maximum distances 
between the 9- to 11-volt ac supply and the 

key telephone units. 

2.07 Table B gives the approximate maximum 
cable length between key telephone units 

and signal lamps. 

2.08 Table C shows the types of lamps most 
often required. 

2.09 When more than thirty-six 51A lamps or 
more than thirty G2 lamps are fed from a 

J86731A or D power plant or 393B transformer, 

TABLE A 

ISS 2, SECTION 518-114-101 

two circuits must be provided. Each circuit must 
be equipped with a 2-amp fuse. 

INSTAWNG 

A. Mounting 

2.10 The smaller sized KTUs can be mounted in 
various cabinets or on relay racks by using 

mounting bars. Large capacity (multiline) 23-inch 
wide units, designed for equipment cabinet and/or 
rack-mounted installations and not requiring mounting 
bars, can also be used. The cabinets and apparatus 
used can be wall- or floor-mounted. Figures 2 
through 6 show various key telephone units and 
their mountings. •Figures 7 through 10 show the 
mountings available for mounting 400-type KTUs 

MAXIMUM POWER CABLE LENGTH AC SUPPLY 

LENGTH OF RUN 
ACPOWER NO. OF NO. OF FOR ONE PAIR 

SUPPLY 51 A G2 OF 20-GAUGE• 
9·11 VOLTS LAMPS LAMPS COPPER WIRES 

FEET 

6 4 315 

10 8 166 

16 12 104 

20 16 78 J86731A, L4 
J86731A, L6 26 20 62 
J86731B,L1 
J86731D, L1 30 24 52 

or 
J86471D, L1 35 28 44 
Power Plant 

40 32 39 3938 
Transformer 46 36 35 

50 40 24 

56 44 22 

60 48 20 

66 52 18 

70 56 17 

• Cable [switchboard, 1450CL (MD), or 450M 6-conductor or 
1451CL (MD), or 451M 12-conductor] is a 20-gauge cable suit­
able for use between power plants and key equipment. 

.....3 
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TABLE B 

MAXIMUM CABLE LENGTH AC SUPPLY 

LENGTH Of IIUN 
NO. OF FOil ONE PAIR Of 
LAMPS 204AUOI CAIILE 

PER PAIR 

FEET 

1 470 

2 235 

3 155 

4 115 

5 90 

6 75 

7 65 

8 55 

9 50 

10 45 

11 40 

12 35 

13 35 

14 30 

15 30 

16 25 

17 25 

18 25 

19 25 

20 20 

Note' Not more than 20 lamps may be 
connected to any one line or intercom­
municating circuit. 

when adaptable 1A2 KTS features are added to 
1A1 KTS installations.t 

2.11 Mount cabinets, apparatus mountings, relay 
racks, or apparatus boxes as described in 

Section 463-140-100. 

B. Wiring 

2.12 See appropriate sections for information on: 

(a) Selecting, placing, and fastening of wire 
and cable 

(b) Selecting A and/or B-type connector cables 
and/or adapters 

(c) Connections for installation of the particular 
key telephone system 

(d) Wiring of connecting blocks and terminals. 

2. 13 The use of connector cables and plug-ended 
key telephone sets is recommended wherever 

practicable. 

2. 14 The use of the proper 3-way bridging adapter 
makes it possible to have two key stations 

on one adapter or to extend cabling from one station 
to another. 

2.15 For speakerphone connections using connector 
cables and 148- and 149-type adapters, see 

Section 461-200-102, entitled Adapters-For Use 
With Connector Cables. 

2.16 Where possible, connecting blocks and 
connector cables should preferably be placed 

on walls adjacent to desks. 

TABLE C 

TYPE OF LAMPS MOST OFTEN REQUIRED 

LAMP TYPE INDICATOR 

SIGNAL LAMP SUPPLY 
LAMP IN AND/OR 101·TYPE 

TELEPHONE SET KEY UNIT 

10 volts ac 51 A G2 

14 to 26 volts de 52 A A3 

Paste 4 



Fig . 2-Two lSA Apparatus Mountings on 173A 
Badtboard 

fig. 3 - 31A{MD) Apparatus Mounting on 1738 
Backboard 

177A 
BACKBOARD 

ISS 2, SECTION S 18-114-108 

207C 
KTU 

301A21> KSU 

Fig. 4 - 318 Apparatus Mounting on 177A Badcboard 

2 .17 Key cables may terminate beneath screw 
terminals of individual 200-type key telephone 

units, or on 66-lype connecting blocks furnished in 
packaged units. They may also terminate at 
separate distribution terminals. 

2.18 Screw terminals on most 200-type KTUs are 
arranged to terminate up to six key cables 

(Fig. 11). In many installations, however, there 
are considerable advantages in providing a running 
cable and a supplementary distr ibuting terminal to 
avoid congestion within t he equipment cabinet 
(Fig. 12). 

2.19 Place the distribution terminal in a convenient 
and accessible location. If possible, centralization 

of the terminal with respect to station cables served 
from it is desi rable. For information on centralization, 
refer to Section 518-010-101 entitled Centralized 
Key Telephone Installations. 

2.20 Figures II , 12, and 13 show the method of 
cabling to apparatus mountings. Cables may 

enter from top to bottom. 

2.21 Tag or otherwise identify all cables at 
distr ibution terminals or on key telephone 

units. 
Page 5 
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Fig. 5 - 66-Type Conne<ting Blocks Mounted Withift 16C Appanrtw MeuntintJ 

Fig. 6 - 26A Apparatus Mounting (Showing Direction 
of Growth) 

Page 6 
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Fig. 7 - t259-Type KTU Few Mounting 18 cw 20 Contact 

KTUs. 



9 14A 
(40 PIN) 
CONNECTOR 

Fig. 8 - .272A KTU For Mounting 40-Pin KTUs. 

2.22 Use distinctive colors of 24-gauge BG or BW 
wire for strapping and cross-connecting key 

!tlephone uniL<>: 

• Red for battery leads 

• Black for ground leads 

• Green for all other leads. 

C. Power 

2.23 The ba~ ic power requirements for a key 
telephone system are: 

• Relay-14 lO 26 volts de 

• Lamp-9 to II volts ac or 14 to 26 volts 
de 

• Ringer- 105 volts, 20 liz 

• Buzzer or bells-14 to 28 volts de or 15 to 
25 volts ac. 

ISS 2, SECTION 518-114- 108 

TAB 

Fig. 9- t69D Apparatus Mounting For 8-lnch KTUs. 

2 .24 More than one key telephone system can be 
fed by the same power plant provided that: 

(a) The power plant has adequate current 
capacity. 

(b) Each key telephone system is fused separately. 

2 .25 Determine the power supply arrangement 
to be used by refer ring to Section 518-010-106. 

2.26 Use a 20-gauge wire, or equivalent, between 
lamp power supply and key telephone units. 

Figure 14 shows a J86731A, List 4 power plant 
with power cable and ground wire terminated. 
Refer to Section 518-010-105 for grounding of the 
power supply. 

2.27 A generator resistance lamp unit should be 
used when the 105-\•olt 20-Hz supply is from 

the central office or PBX. A 211 A key telephone 
unit (ringing lamp unit) can be used when t he 
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FUSE BLOCK 
ASSEMBLY 
(SEE F IG.~) 

RETAINER 

9 14B 
CONNECTORS 

GUIOE 
ASSEMBLIES 

9148 
CONNECTORS 

FUSE BLOCK 
ASSEMBLY 
(SEE FIG. II) 

TERMINAL 
FIELO 

Fig. 10- ·642A Modular Panel For Mounting $-Inch 
KTUs. 

105-volt 20-Hz is supplied from a J86731A, List 4 
or 5 (107B frequency generator), or a J86731C, List 
1 or 2 power plant 1107C(MD) frequency generator]. 

D. final Tests 

2.21 Upon completion of a system installation, 
check that all features of the system operate 

properly at each station. 

2.29 Check that all stations are equipped with 
the correct designaLion cards and strips. 

Page 8 

2.30 On systems using commercial power, disconnect 
the power cord and check that outgoing calls 

can be made on all lines. 

2.31 Before leaving the job, be sure that the 
customer fully understands the method of 

operation of the system and its limitations during 
power interruptions. 

In any key system where common 
audible signals are provided by mealJS 
of loc'Slly furnished power, interruption 
of this power supply will render ALL 
visual and audible signals 
inoperative during the period of 
power failure. Standby power 
provisions and/or the use of 
appropriate power failure switching 
equipment and/or connection of 
line ringers, where necessary, will 
minimize customer inconvenience. 
during interruption of the normal 
source of power to the installation. 
This, of course, does not limit 
the customer from making outgoing 
calls at any time. 

3. MAINTENANCE 

A. Relays 

3.01 Key telephone system apparatus is designed 
and manufactured to tolerances and specifications 

which insure reliable operation and good service 
with extended useful li fe. Improper or careless 
handling of this equipment can result in costly 
damage. This is particularly true of wire spring 
relay apparatns. Inspect carefully for: 

• Transposed (crossed) contact springs 

• Broken actuating cards 

• Slipped coverplates 

• Jammed cards 

• Cracked plastic parts 

• Improper position of contact spring. 

3.02 When necessary, relays shall be tested and 
adjusted in accordance with information 

contained in related subsections of Division 040 of 
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Fig. 11 - Key Cables Run Directly to Apparatus Mounting 

the Plant Series. Relay operating requirements 
for specific relays used in various system circuits 
are listed in the circuit requirement tables. These 
tables are associated with the various SO drawings 
concerned. 

3.03 The 4A(MD) and 4l:l <:over clips shown in 
Fig. 15 and 16, respectively, are used to 

minimize displacement of core plates and contact 
springs or wire l!J)ring relays during shipping and 
handling. Clips of early manufacture are shown 
in Fig. 15 (A) and F'ig. 17 (A); those of later 
manufacture in Fig. 15 (B) and Fig. 17 (B). They 
are interchangeable. 

3.04 To place cl ips: 

(1) Slide the clip over the lower end of the 
cover enouKh to engage the tang 

(2) Press the upper end of the clip over the 
cover until the tang engages with a snap. 

3.05 To remove clips: 

(1) llold clip with left hand. Distlngage the 
top tang and slide clip up and off. (See Fig. 

17 (A) and (B).( 

3.06 Check position of the plastic cover after 
placing or removing the 4A(MO) or 4B clip. 

3.07 To minimize damage or misplacement of cards 
due to mishandling in transit, 4A(MO) or 48 

clips may also be applied to relays returned to 
the storeroom. 

B. Nonpolarixed Electrolytic Capacitor 

3.08 A polarized electrolytic KS-14136 capacitor 
had been used in the early manufacture of 

some 21.lA key telephone units. This capacitor has 
been replaced by a nonpolarized KS-16485 capacitor. 

3.09 For a time, the Western Electric Company 
modified KS-14136 polarized capacitors. 

Modified capacitors are marked with a red "P" 

Pat• 9 
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Fig. 12-lnstallation of Cables on 16-Type Apporotus Mounrint 

Fig. 13- Method of Cabling on 1SA Apparatus Mounting, Right Hinge 
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Fig . 14-101G Power Plant With Power Coble Terminated 

TABLE 0 

NOISE ISOLATORS USED WITH KTU'S 

KTU NOISE ISOLATOR ASSEMBLY 

207A (MD) 813717063 (P-37 A 706) 
2078 (MD), 207C 813821030 (P-388103) 
209A (MD) 813810199 (P-38A019) 
210A 81381 0207 (P-38A020) 
212A (MD) 813722345 (P-378234) 

stenciled under the KS number at end of the 
capacitor. 

Do not modify the KS-14136 capacitor 
in the field. 

A B 

Fig. 1S- 4A(MO) Cover Clip• 

3.10 The KS-16485 capacitor, while 112-inch longer, 
is the same diameter as the KS-14136 capacitor 

and mounts interchangeably with it. 

3. 11 Replace KS-14136 polarized electrolytic 
capacitors in all unmodified 211 A key telephone 

Page 11 
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Fis. 16-48 Cover Clip 

units. This should be done at the most opportune 
time, as follows: 

(1) Disconnect battery from the working circuit. 

(2) Discharge KS-14136 capacitor by momentarily 
shorting terminals with an insulated-handle 

screwdriver or equivalent tool. 

(3) Disconnect leads from capacitor and remove 
from mounting. 

(4) Mount replacement KS-16485 capacitor in 
its place and reterminate leads. 

( 5) Solder all connections. 

Since the KS-16486 capacitor is 
nonpolarized, it is not necessary to 
determine polarity before reterminating 
disconnected wires. 

(6) Reconnect battery to circuit. 

C. Radio Signal Interference 

3.12 Radio signal interference may be experienced 
during talking or when a distant station 

places a hold on the line. When interference is 
experienced, refer to Section 500-150-100, entitled 
Radio Signal Suppression for Telephone Sets. 

D. Une NoiH 

3.13 Some system installations wired for metallic 
ringing may produce objectionable line noises 

Pap 12 

attributable to the use of unfiltered battery supply 
on the LK lead. This lead furnishes battery to 
the locking winding of the R relay. Noise ia 
induced onto the ring side of line (grounded ring 
option) or on both tip and ring sides of line (metallic 
ringing option) as the result of transformer action 
between primary and secondary windings of R 
relay. This induced noise is heard by the calling 
party during the silent interval of the ringing cycle 
until the R relay is released when the called party 
answers. 

3.14 Where this sort of noise is encountered, 
check to see if unfiltered B battery or 

filtered A battery is supplied on the LK lead to 
the R relay. Interference can normally be minimized 
by connecting filtered battery to the LK lead. 
Where noise caused by unfiltered battery is present 
in installations using a 232A(MD) KTU, connect 
filtered battery on terminal 39 of the 232A(MD) 
KTU. 

3. t 5 Noise isolators may be used to reduce 
objectionable noise of operating relays and 

selectors. Figure 18 shows a typical installation. 
Table D lists the types of noise isolators used with 
specified key telephone units. 

E. False Hold 

3.16 Circuit variables such as line voltage, relay 
adjustment, contact adjustment, capacitance, 

etc, may cause the line circuit of 202C(MD), 
230A(MD), and 233A(MD) key telephone units to 
be susceptible to false hold. This condition occurs 
when the H relay operates falsely, generally caused 
by: 

(a) The amount of ringing bridge capacitance 
on the station side of the line circuit, or 

(b) Switchhook bounce or handset fumble at 
connection station. 

3. t 7 The false hold condition may be corrected 
by replacing a 202C(MD) or 230A(MD) KTU 

with a 202D or 230B KTU or minimized by placing 
a P-16A279 buffer spring on the H relay of 202C(MD), 
230A(MD), or 233A(MD) KTUs (Fig. 19). Although 
it does not eliminate false holds under all circuit 
conditions; it is desirable from an economic standpoint 
to try the buffer spring on in-place units. 
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A B 

Fig. 17- Removing 4A(MD) Cover Clip 

3.18 To test for false hold condition caused by 
ringing bridge capacitance on !AI line circui t: 

(1) Set up a condition of maximum current flow 
in the circuit by using the line to be tested 

to establish a call over central office t runks to 
another station line on the same premises. 

(2) Hang up on call by rapidly switching to 
another line button wi th handset off-hook . 

If line circuit being tested is subject to false 
hold from capacitance, it will be indicated by: 

(a) (Set illuminated.) A hold lamp indication. 

(b) (Set not illuminated.) Absence of dial 
tone when line key is reoperated, unless 

equipment i!l !IP.rvP.rl by a manual PBX or CO. 

(c) Operation of H relay (if possible to observe 
relay equipment while above test is being 

performed.) 

3.19 To test for fa lse hold condition caused by 
switchhook bounce or handset fumble: 

(1) Lift handset from its cradle or mounting 
and replace it in a rough or abnormal 

manner - sufficient to cause momentary reoperation 
of switchhook contacts before handset comes to 
rest on-hook. If line circui t being tested is 
subject to false hold, it will be indicated as listed 
in paragraph 3. l8(2). 

3.20 If it appears that false hold is due to ringer 
capacitance, it is recommended that the 

associated line ringer be wired via a separate cable 
pair from line side of the affected key telephone 
unit. 

3 .21 Where rewiring line r ingers is not practical 
or has no bearing on condition, change the 

unit to a 202D or 230B KTU or add a P-16A279 
buffer spring to the H relay. 

3.22 Adding or removing buffer springs is a 
simple operation. See Fig. 19 for proper 

position of buffer spring. Adj ust the buffer spring 
tension only a small amount at a t ime while testing 
the hold featu re as oullined in par·agraph 3.18. 
Apply only enough tension to overcome the false 
hold condition. 

3.23 Where line ci rcuit is capable of being switched 
to lines of differing loop resistance, the relay 

must be tested for the var iable voltage that may 
be impressed on t he relay winding (ic, for both 
minimum and maximum current condition). For 
example, after placing buffe r springs on relays 
for PBX station lines, test for proper holding on 
station-to-station lines as well as calls to connecting 
central offices. This avoids the possibility of 
leaving the H relay in a marginal state to the 
extent that it will fai l to hold properly. 

Page 13 
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COVER SPRING LUG 

BUFFER SPRING 
POSITIONING LUG 

CORE PLATE 

Fig. 18-Noise Isolator Assembly 

In all instances, when a KTU ba• 
been modified, tag the unit iD a 
conspicuous location. Enter on tbe 
tag sufficient information to easily 
identify the modification performed. 
Example: If relay modified with 
P-16A279 buffer spring because 
of false hold. 

Fig. 19-Positioning of Buffer Spring 
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cover the basic circuitry of the KTUs and their 
relationship with associated apparatus. For additional 
information on the 1A1 Key Telephone System, 
refer to Section 518-114-105 for identification and 
arrangements and Section 518-114-425 for connections. 

1.02 This section is reissued to: 

• Revise KTU schematics 

• Add option table to Fig. 17. 

1.03 This issue of the section is based on the 
following drawings: 

SD-69203-01, Issue 7B 

SD-69288-01, Issue 18D. 

If this section is to be used with equipment or 
apparatus reflecting later issues of the drawings, 
reference should be made to the SDs and CDs to 
determine the extent of the changes and the 
manner in which the section may be affected. 

2. IDENTIFICATION 

2.01 The KTUs are individual circuit packages 
which provide switching and control functions 

and are arranged for panel mounting in standard 
equipment cabinets or apparatus mountings. 

2.02 The 1A1 Key Telephone System KTUs provide 
the following station service features: 

Fig. 15- 233A KTU (MD) (CO or PBX e Holding on CO, Centrex, or PBX line 
line Circuit) 20 

Fig. 16-238A KTU (CO or PBX line 
Circuit) 22 

Fig. 17-26B KTU (Automatic Cutoff 
Circuit) and 29A KTU (Cut Through 
Relay Circuit) . . . . 23 

Fig. 18-30A KTU (Time-Out Circuit) 
24 

1. GENERAL 

1.01 This section identifies the key telephone 
units (KTUs) used in the lAl Key Telephone 

System. Functional schematics (Fig. 1 through 18) 
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• Visual and audible line signals 

• Manual and dial intercom 

• Cutoff, exclusion, and selective privacy 

• Time-out 

• Private lines. 

A. 201C KTU (Fuse Unit) 

2.03 The 201C KTU (Fig. 1) is a fuse mounting 
unit arranged to mount seven No. 24-type 

fuses. 



B. 202A (MD) , 2028 (MD), 202C (MD), and 202D 
KTUs (CO or PBX Line Circuit) 

2.04 These KTU s provide: 

e Line pickup 

e Hold feature 

• The control of other KTUs for visual signaling 

• Ringing options which include steady ringing, 
interrupted ringing, and relay control of a 
common audible signal. 

2.05 The 202A and 202B KTUs (Fig. 2) are 
arranged for grounded ringing only. 

2.06 The 202C (Fig. 3) and 202D KTUs (Fig. 4) 
are arranged for metallic or grounded ringing. 

2.07 Ringing options are steady ringing, interrupted 
ringing, and relay control of a common 

audible signal. 

C. 203A KTU (Automatic Tie Line Circuit) 

2.08 The 203A KTU (Fig. 5) is used on private 
(tie) lines to provide: 

e Automatic signaling to the called station 

• The control of the KTUs for visual signaling 

e Ringing options as shown in paragraph 2.07. 

One 203A KTU is required at each end of the 
private line. 

D. 204A KTU (Ringdown Tie Line Circuit) 

2.09 The 204A KTU (Fig. 6) is used on private 
(tie) lines to provide: 

• Manual signaling to the called station 

• The control of the KTUs for visual signaling 

• Ringing options as shown in paragraph 2.07. 

One 204A KTU is required at each end of the 
private line. 

ISS 4, SECTION 518-114-110 

E. 205A KTU (Station Line Circuit) 

2.10 The 205A KTU (Fig. 7) is used on private 
(tie) lines to provide: 

e Manual signaling toward the distant station 

e The control of other KTUs for visual signals 

e Ringing options as shown in 2.07. 

One 205A KTU is required to serve both the 
originating and terminating stations. 

F. 2078 (MD) and 207C KTU (Selector Circuit) 

2. 11 The 207B and 207C KTUs (Fig. 8) are the 
basic selector only intercom unit. The KTUs 

provide: 

e Station Selection 

e Busy Lamp 

e Audible Signaling. 

Each 207B or 207C KTU can serve nine stations. 

G. 208A KTU (Signaling Unit for Flashing Line 
lamps) 

2.12 The 208A KTU (Fig. 9) is used on intercom 
lines to control: 

e Flashing and busy lamp signals at the called 
station 

e Time-out at the called station. 

The 208A KTU serves three stations and is used 
in conjunction with the 207B or 207C KTU. 

H. 209A KTU (MD) (lamp Flashing and Time-Out 
Circuit) 

2.13 The 29A KTU (Fig. 10) is used on CO or 
PBX lines to provide: 

e Interruption interval for flashing lamps 

e Time-out of locked-in signals approximately 
30 seconds after a call is abandoned. 

Page 3 



SECTION 518-114-110 

The 209A KTU can serve five lines when wink 
option is provided and six lines when wink option 
is not provided. 

1. 210A KTU (Wink Circuit) 

2.14 The 210A KTU (Fig. 11) is used on CO or 
PBX lines to provide the interruption interval 

for the wink option. 

J. 211A KTU {Intercom Une Circuit, Ringing Lamp 
Circuit, Noise Suppression Circuit, and Audible 
Signal Control Circuit) 

2.15 The 211A KTU (Fig. 12) is used on intercom 
lines to provide: 

e Busy lamp (other signals must be provided 
separately) 

e Protection against an overload of the ringing 
supply 

e Noise suppression circuit 

e Independent common audible control of two 
lines to the same station. 

K. 212A KTU (MD) (CO or PBX Line Circuit With 
Lamp Flashing and Incoming Signals Time-Out 
Circuits) 

2.16 The 212A KTU (Fig. 13) provides line pickup 
on ~hree CO or PBX lines and common 

equipment for up to six lines. 

L. 227B KTU (Common Audible Control Circuit) 

2.17 The 227B KTU contains three relays which 
provide control for: 

e Auxiliary lamp relay circuits 

e Multisignals, ie, buzzers, bells, or ringers 

e Common audible signals (CO, Centrex, or 
PBX line circuits). 

2.18 Refer to Section 518-310-401 for additional 
information on the 227B KTU. 

Page 4 

M. 228A KTU (Blank Unit) 

2.19 The 228A KTU is a blank unit with 40 screw 
type terminals. It is used for miscellaneous 

purposes. 

N. 230A (MD) and 230B KTU (CO or PBX Line 
Circuit) 

2.20 The 230A KTU (Fig. 3) is the equivalent of 
five 202C line circuits, and the 230B KTU 

(Fig. 4) is the equivalent of four 2020 line circuits. 

0. 232A (MD), 232B .(MD), and 232C. KTU 
(Electro-Mechanical Flash, Wink, Ring, and 
Time-Out Circuit) 

2.21 The 232A or 232B KTU (Fig. 14) plus the 
associated interrupter provides the following 

timing features: 

e Audible signals 

e Lamp flash 

e Lamp wink 

e Busy tone 

e Audible ringback 

e Time-out on abandoned call 

e Busy lamp control for manual intercom line. 

P. 233A KTU (MD) (CO or PBX Line Circuit) 

2.22 The 233A KTU (Fig. 15) is the equivalent 
of ten 202C KTUs. Circuits terminate on 

back of units in five KS-16671L1 plugs. A25B 
connector cables must be used for cabling to 
distributing frame or equivalent. Lamp fusing is 
provided on the unit. 

Q . 2378 KTU (Bridging Circuit) 

2.23 The 237B KTU provides an arrangement 
for bridging two PBX lines for conferencing 

purposes under control of an exclusion or nonlocking 
key at a key telephone station. 

2.24 Refer to Section 518-310-407 for additional 
information on the 237B KTU. 



R. 238A KTU (CO or PBX Une Circuit) 

2.25 The 238A KTU (Fig. 16) is the equivalent 
of nine 202D (Fig. 4) KTUs. It also contains 

circuitry to provide all the functions of the 232A 
or 232B KTUs (see paragraph 2.21). 

5. 239A KTU (CO or PBX Line Circuit) 

2.26 The 239A KTU is the equivalent of eleven 
202D (Fig. 4) KTUs. The 239A KTU is 

arranged in line groups of 4-4-3 and each line 
group can be associated with its own time-out and 
auxiliary interrupter equipment. 

T. 26B KTU (Automatic Cutoff Circuit) 

2.27 The 26B KTU (Fig. 17) disconnects cutoff 
stations from CO or PBX lines under control 

of the t29B• KTU. One 268 KTU will serve five 
cutoff stations. 

U. 29A KTU (Cut Through Relay Circuit) 

2.28 The 29A KTU (Fig. 17) is used to provide 
manual cutoff on CO or PBX lines. 

V. 30A KTU (Time-Out Circuit) 

2.29 The 30A KTU (Fig. 18) provides system 
time-out on abandoned calls. The KTU will 

time-out approximately 20 seconds after the call is 
abandoned. 

TO LINE 
AND S I G 
CKTS 
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Fig. 4-tFunctional Schematic of 2020, 2308, 238A (Une Circuit Portion) and 239A KTUs (CO or PBX Une 
Circuit)t 
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Fig . 5-.Functional Schematic of 203A KTU (Automatic Tie Une Circuit). 
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r----<13'>-2----< .. .:.@=._ __ CA_I_ TO 227B 

2T 

l KTU 

@ L ___ _ 

::: :: ]~~G·~~ 33 @ 
COM AUD 
SIGNAL 

® B OR Bl )TO 232 TYPE 
OR 238A KT U 

GRD OR RG ] TO AUD 

t= 
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Fig. 6-.Functional Schematic of 204A KTU (Ringdown Tie Une Circuit)41 
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Fig. 7-.Functional Schematic of 20SA KTU (Station Line Circuit)t 
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TO 208A KTU 
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Fig. 8-.Functional Schematic of 2078 (MD) and 207C KTU (Selector Circuit). 
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Fig. 9 - Functional Schematic of 208A KTU (MD) (Signaling Unit for Flashing Line Lamps) 
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Rl 

138 

PF -f :~T I; T I 

1<8 l" ~"'"' 
PF t:~a I~ 
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Fig. 10- Functional Schematic of 209A KTU (MD) (lamp Flashing and Time-Out Circuit) 
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SU PICKUP KEY 
G LAMPS 

TO 209A 
OR 2 12A 

LA MP 

PLY SUP 

TO 238A, 230A OR B, 
202C OR 0, OR 239A, 

OR 233A KTU 

8 R 

RI~J TO 203A, 204A, 
~ OR205AKTU 

Fig. 12-Functional Schematic of 211A KTU (Intercom 
Line Circuit, Ringing Lamp Circuit, Noise 
Suppression Circuit, and Audible Signal 
Control Circuit) 
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Fig. 14-tFunctional Sshematic of 232-TYPE KTU (Electro-Mechanical Flash, Wink, Ring, and Time-Out Circuit)t 
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II OR 22 

NOTES : 
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A 

POSIT IONS 
(S ID( VIEW) 

R RE LAY CO NTA CTS (SH NOH 4 ) 

I. TERMINAL S I TO II f. NO 26 TO 36 AR( f OR 000 
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POSITION 4 TO TH( LOWCR GUIOC or CONTACT POSIT I ON 5 . 
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Fig. 15-tFundional Schematic of '233A KTU (MD) (CO or PBX line Circuit) (Sheet 1 of '2 ). 
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I 

CIRCU IT NOTC S 

F::~··., 

l TO 232 TYPE M:TU 
(NOTES I AND 21 

) 
TO COM AUD SIGNAL 
(NOTE 3) 

) 
TO AUO SIG 
POWER SUPPLY 

TO 232: TYPE KTU 
TO 2278 KTU 
TO 2:11A KTU J TO LAMP SUPPLY 

:j TO BAT. SUPPLY 

TO CO OR PB X 
LINE CKT 

TO lO lA OR IOIB 

:]KEY EOLI PMENT 

TO TEL SET OR 
PICKUP KEYS 

l TO 232 TYPE KlU 
• (NOlES I AND 21 

. 

. 
:) 

TO COM AUD SIGNAL 
(NOTE 3) 

·)TO AUO SIG 
POWER SUPPLY 

TO 232 TYPE KTU 
TO 227B KlU 

TO 2 11 A KTU 

·J TO LAMP SUPPLY 

J TO BAT. SUPPLY 

~] ~FN~oc~ PBX 

F"C ATUR[ OR OPT ION APP OR WI R 

M( ULLIC X 

v 
CROU NDCO 

COM AUO CONTROL 
RELAY PROVIDED w 

I NT( RR U PTE O INTERRUPTER y 

RINGING CO M AUO CONTROL 
RELAY PROVtOEO T 

SH40Y RI NGING z 

' 
Fig. 15- tFunctional Schematic of 233A KTU (MD) (CO or PBX Line Circuit) (Sheet 2 of 2). 
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14 

15 
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a5 
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B· 

:~_ 
LEG£ NO 

lit INTERRUPTER CONTACTS SHOWN IN STARTING POSITION . 

I 238A KTU F'URNISH( O WI TH INO IC.U£0 CKT S 

EXHRNALLY STR APP( O AT fACTORY 

WITH AIJ'Il T l lltE·()Jl CKT. 
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Fig. 16- tFunctionoi.' Schemotic of 238A KTU (CO or PBX line Circuit)t 
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PACKAGED KEY TELEPHONE UNITS 

2. IDENTIFICATION 

1.001 This addendum supplements Section 
518·114·115, Issue 1. The attached pages 
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The following change applies to Part 2 of the 
section: 

1.002 This addendum is issued to correct connection 
points of the 225A KTU in the block 

diagram on Fig. 7. 
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BELL SYSTEM PRACTICES 
Plant Se ries 

SECTION 518-114-115 
Issue 1, July 1970 
AT&TCa Standard 

REFERENCE 

1 A 1 KEY TELEPHONE SYSTEM 

PACKAGED KEY TELEPHONE UNITS 

1. GENERAL 

1.01 This section combines identification information 
for the 200F (MD), 200G (MD), 200H, and 

200K (MD) packaged KTUs formerly contained in 
Sect ions i'i18·210· 100 , 518·210-~00 , 518·2 10·40 1, 
51!!·210·402, and 5 18·210·40:!, which are hereby 
canceled . 

2. IDENTIFICATION 

"2.01 The 200F. G. and K packages provide t he 
basic requirements for IA1 and 6A (selector 

only) Key Te lep hone System ins ta ll ations. The 
200H packaged units provide for the 2·talking link 
6A Key Telephone System. 

2.02 The basic differences in thc:<e packages are 
the capacities of the a pparatus mountings. 

The 200F, G, and K packages are eq u ipped with 
a :!:l2B KTU with a KS-15900 List 1 interrupter, 
which provides for flashing and winking lamps, 
in ter rupteri audible s ignal , time-out, a nd manual 
intercom. 

2.03 A 2:l2A (MD) or 2:{28 KTU is furnished with 
each 200H·type KTU, but the KS·WlOO. List 

I or KS- 19:~84, Lis t 2 interrupte r is not furnished, 
and if required mus t be ordered separately . All 
leads associated with the 232-type KT are accessible 
at the terminal panel when a Ci4B1·100 cable 
terminal is provided . 

2.04 The de and ac power SU!Jply may be provided 
[,y a J86471B, List 1 power unit. Direct 

curn•nt. 20 to 26 volts , may be supplied from local 
ur bu ild ing battery . Powt•r supply for lamps may 
~e supplied by a 39:~A (MD) or :HJ:3B t ransformer; 
ringing su!Jply may be over a 11air of leads from 
CO , PBX, or J8fi731C, List 1 power plant (107C 
(MD\ or 107D frequency gene•·a tor]. 

2.05 Wh e n the 200F, G, H , and K·type KT Us 
are us ed in conjunction with ot h t> r key 

systems, the J867:ll B, Lis t 1 power plant may be 
requ ired fo r the lamp s upply. This is provided 
with the :WOK·type KTU only, a nd must be orde red 
separately for the 200F, G. and H type KTU's . 
The 10-volt ca paci t y of the power plant is four 
hundred twenty-five 51A lamps. 

2.06 The 29C1 or 30C 1 power units may a lso be 
us<!d to furnish power for the 200H KT U. 

For information coverinl/,' their use refer to 167 
Division. 

2.07 Fuse req u irements for the 200 H KT U a re 
as follows: 

'OTfNTIAL FUSED 
DESIG AM' QUANTITY 

VOLTS 

A Bat. 2 -20 to -26 tlk bat. One per 
B B a t. 2 -20 to -26 sig bat. system 

2.08 When one o r more telephone stations 
associated with these packaged KTUs are 

equ ipped with a TOUCH-TONE,;; dial , a 247A (MD) 
or 247B KT U must be orde red se!Jarately a nd 
mounted externally to the apparatus mounting if 
space is not available. 

Ordering Guide 

2.09 A desc r iption of the KTU ordering code~ . 
serv ice and features. apparatus noountings. 

and cable term inals is shown in Table A. 

2.10 Wht>n the fi4A 1·50 cable termina l is ~quip!Jed 
with a 15-foot tail, rlesignation st rip s 

preprinted with the feature layout for 200F· and 
:WO K-type KTUs are furnished. Two add itiona l 
blank strips are furnished for field changes. 

c·, Amcrkan Te lephone and TcleJ.{raph Company. 1970 
l'r interl in l !.S.A. Page 1 
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G • ..., 

TABLE A 

1A1 PACKAGED KEY TELEPHONE UNITS 

KEY TELEPHONE UNITS AND SERVICE FEATURES 

232A OR I 

230A OR I KTU 202C OR D KTU 
WITH KS-15900, 207C 

KEY 
PICKUP AND PICKUP AND 

UST I INTER- 9-STA DIAL 222A 223A 
224A (MD) 

UNIT CODES HOLD 4 CO HOLD I CO 
RUPTER, FLASH, SELECTIVE KTU KTU 

OR I 
(SEE NOTE) OR PIX UNE OR PIX UNE 

WINK, TIME-OUT, INTERCOM 
KTU 

AND MAN. 
INTERCOM 

200F4 1 1 

200F 40 1 1 1 

200F5 (F ig. 1) 1 1 1 

200F 6 1 2 1 

200G4 1 1 

200G40 1 1 1 

200G5 1 1 1 

200G50 1 1 1 1 

200G6 1 2 1 

200G60 1 2 1 1 

200G7 1 3 1 

200G70 1 4 1 1 

200G8 (Fig. 2) 
2 
1 

1 
4 

200G9 
2 1 

1 
1 5 

200K4 (Fig. 4) 1 1 

200K40 1 1 1 

200K5 1 1 1 

200K50 1 1 1 1 

200K6 .1 2 1 

200K60 1 2 1 1 

200K7 1 3 1 

200K70 1 3 1 1 

200H150 (Fig. 3) 1* 1 1 2 1 

200H180 1* 1 1 3 1 

• The KS-15900, L1st 1 mt errupter must be ordered separately. 

200K-type KTUs are f urnished with the J86731, List 1 power plant. 

Note: The 200F, 200G, and 200K KTUs and the 64Al-50 terminal box are rated (MD) . 

216A APPARATUS 
KTU MOUNTING 

31A apparatus 
mounting 
116A cover 
1738 back-
board 

26A apparatus 
mounting 

16A apparatus 
mounting 
117A cover 

1 
26A apparatus 
mounting 

1 

CAlLE TERMINAL 
(PROVIDED WHEN 

LETTER CIS 
ADDED TO CODE) 

(SEE NOTE) 

64Al-50 cable terminal 
( l-GC52 t erminal box 
2-310 connect ing blocks, 
50-pr cable, with 8-ft 
tail) 

6481-75 cable terminal 
(!-terminal plate 
assembly per 
ED-69366-50, 
g roup 3, 
75-pr cable 
with 8-ft tail) 

64Al-50 cable terminal 
( 1-GC52 terminal box, 
2-310 connecting blocks, 
50-pr cable with 8-ft 
tail) 

6481-100 cable terminal 
( !-terminal plate auembly 
per E0-69366-50, group 
3, 100-pr cable with 
15-ft tail) 

... 
"' Q 
s z 
~ ,. 
t -Ill 



2.11 These pressure-sensitive tapes are designated 
as: 

eForms E-4842 and E·4843 which consist of 
two dual strips preprinted to conform to 
the layout of the 200F- and 200K-type KTUs, 
respectively 

eForm E-4848 which consist of four blank 
strips to be marked as necessary to fit the 
need. 

DESIGN FEA TUES 

2.12 200F·Type KTU (Fig. 1) provides: 

ePickup and hold on four to six CO or PBX 
lines, or 

ePickup and hold on four CO or PBX Lines 
with a 9-station dial selective intercom 
circuit. 

Fig. 5 shows the arrangement, coding (without 
cable terminal), and KTUs used in the 200F-type 
KTU. 

2.13 200G-Type KTU(Fig. 2) provides: 

ePickup and hold on four to nine CO or 
PBX Lines, or 

ePickup and hold on four to eight CO or 
PBX Lines with 9-station dial selective 
intercom circuit. 

Fig. 6 shows the arrangement, coding (without 
cable terminal), and KTUs used in the 200G-type 
KTU. 

ISS 1, SECTION 518-114-115 

2.14 200H-Type KTU (Fig. 3) provides: 

.Intercommunication facilities for a maximum 
of 18 codes 

eA primary and secondary talking link which 
enables a system to carry two simultaneous 
and independent conversations. 

eCamp-on . The 224B KTU permits the 
camp-on station to cut through when the 
primary or secondary link becomes available. 

eA busy tone to the station originating camp-on 
and to any other stations which may try to 
originate a call after the system has been 
camped on. 

eAutomatic cutoff. 

Fig. 7 shows the arrangement, coding (without 
cable terminals), and KTUs used in the 200H-type 
KTU. 

2.15 200K-Type KTU (Fig. 4) provides: 

ePickup and hold on four to seven CO or 
PBX Lines with or without a 9-station dial 
selective intercom circuit 

eJ86731D, List 1 Power Plant 

Fig. 8 shows the arrangement, coding (without 
cable terminal), and KTUs used in the 200K-type 
KTU. 

2.16 Refer to Division 518, sections entitled 
" Service, 1A1 , 200F, G, and K Packaged 

Units" and "Service, 1A1, 200H Packaged Units" 
for connections. 

Poe• 3 
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2308 KTU 

Fig. 1-200F5C KTU (Without Cover) 

Page 4 
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2309 KTU 6481·75 
CABLE TERMINAL 
(INCLUDES CABLE) 

~ ~- ..... -.................... -......................... - -............ -. ·- ---- -·-- ---- ---·· -··· .... ""f"" ... . ~ ~~ ~~~~ ~~-~~ ~~-~~ ~~~~ ~~J~~j~~- ~~~ - -- ---- -------- -··-.···u·-____ ,__ ---
= :: ::::.:::: ::·· ---- -- . ~== 

2328 KTU 

6A APPARATUS 
MOUNTING 

Fig. 2-200G8C KTU 

232A(M0l OR 
2328 KTU WITH KS·I:i900, Ll 

OR KS - 193B4,L2 
INTERRUPTER AOOEO 

6481-100 CABLE TERMINAL 
(INCLUDES CABLE ) 

26A APPARATUS MOUNTING 

Fig. 3-200H150C KTU 

Page 5 
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J867 3 1C, Ll POWER PL ANT 

(FREO GEIIIERATOR) 
ADDEO LOCALLY 

J867310, Ll PO WER PLANT 

IRECT-TRANS) 

Fig. 4-200K4 KTU ( W ithout Cover) 

Page 6 

23:!8 KTU WI TH 
KS - 15900, Ll 

INTERRUPTER 



230A OR 8 Z30A OR B 
KTU KTU 

232A OR 8 207C 232A OR 8 
KTU KTU KTU 

200 F4 l!OOF4 0 

230 A OR 8 230A OR 8 
KTU KTU 

202C 232A OR 8 20ZC Z02C 23ZA OR 8 
OR D KTU OR 0 OR 0 KTU 
KTU KTU KTU 

l!OOF5 2 DO F6 

Fit · S-200F-Type KTU, Arrangements 

230A 
OR B 
KTU 

232A 
OR 8 
K TU 

t.roP HALF OF Z6A APP fiHG# 
200G4 

" :;; 
0 230A 
~ OR B 

:;: KTU 

2 

12326 OR 8 
KTU 

"-TOP HALF OF 26A APP MTGt 
ZOOG~ 

;? " " :;; 
0 0 230A .. .. OR B 0 0 KTU u .. :;: 
2 2 

1232A OR 8 
KTU 

t.._TOP HALF OF 26A APP MTGt 

._ 

200G6 

~ ; " 
" 

:;; 
0 0 0 2JOA .. .. .. OR 8 
0 0 0 K TU u u :;: .... 
2 £ 2 

lm• o• 8 
KTU 

TOP HALF OF 26A APP MTG 
20007 

230 A 2JOA 
ORB OR 8 
KTU KTU 

l232A OR 8 
KT U 

t.TOP HALF OF 26A APP MTGJ-

20008 

~ 
0 230 A 230A 

"' ORB OR 8 0 KTU KTU u 
~ .. ,., .... 

OR 8 
KTU 

t.TQP HALF OF 26A APP MTG..f 

20009 

ISS I , SECTION 518-114-115 

207C 2JOA 
OR 8 KTU 
KT U 

2.32A 
ORB 
KTU 

"-TOP HALF OF 26A APP MTGt 
200040 

; 
" 207C 0 ZJOA .. OR B KTU 0 KTU u .. 
2 

l232A OR 8 
HU 

t.TQP HALF OF 26A APP MTGt 
ZOOG~O 

207C 
KTU 

-traP HALF 

" :;; 
207C 0 

a; KTU 0 

:.: 
2 

; ~ " ZJOA 0 0 .. .. OR B 
0 0 KTU 
u :;: 
~ 2 I,.,.. 

OR 8 
KTU 

F 6A APP MTG 0 2 

200060 

; ~ ~ 
" " " 0 0 0 ZJOA a; .. lli OR 8 0 0 

:;: :;: :;: KTU 

2 0 2 .. 
T·,.. OR B i 

KTU 

"-TOP HALF OF 26 A APP MTG • 
200070 

~ " ~ ~ " :;; " 0 0 0 0 230A 
a; a; 0: 0: OR 8 
0 0 0 0 KTU :;: :;: :;: u .. 
0 2 2 0 .. .. 

Tm• OR 8 
KTU 

h p A F 
,. TO H L OF 26A APP MTG 

200GB 

"-r 

~ " ~ ; " :;; ... 
" " " 0 0 0 0 0 ZJOA 0: a; a; 0: a; OR I 0 0 0 0 0 

KTU u u :;: :;: :;: .. 
~ 2 2 2 0 .. ,., .. 

ORB 
KTU 

p F ;;-,-0 HAL OF 26A APP MTG 

20009 

Fig. ~2000-Type KTU, Arrange ments 
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207C KTU 
SELECTOR CKT 

1 

222A KTU 
2 TALKING 
LINK CKT 

~----

9•STA CKT 
SIGNALING 

CIRCUIT 

I 
I 

_l_ 

(LOCAL'\) 

\ STATION 

'-...... __./) 

,---, 
I 227A(MDl OR B I 

KTU It 

I RINGING AND 
- - - ~ TONE CONTROL CKTI 

1241A(MDlOR 8 I L--- j 
I KTU It I 

TOUCH TONE ~- - -~ 

* I 
I _ .J 

f-.-J ADAPTER CKT I 
! 

22SA KTU 
L __ ~_j LONG LINE 

CIRCUIT 

L __ 
'-

216A KTU 
TRANSFER CKT 

CONN 
AS 

REQ'D 

224A (MDl OR 8 KTU 
BUSY TONE AND 

CAMP · ON 
CONTROL CKT 

~ 
223A KTU 
3 STATION 

SIGNALING CKT 

,.._ 

L.... 

223A KTU 
3 STATION 

L...__ 
SIGNALI NG CKT 

232A(MDl ORB KTU 
FLASH , WINK, 

RING AND TIME· 
OUT CKT 

200H ISD 

It MUST BE ORDERED SEPARATELY 

207C KTU 
SELECTOR CKT 

I 

222A KTU 
2 TALKING 
LINK CKT 

-----
9 · STA CKT 
SIGNALING 

CIRCUIT 

l 
/__L"' 

( LOCAL \ 
STATION J 

'-.._.. / 

,---l 
I 

227A (MDI OR 8 I 
KTUW 

TONE CONTROL. CKT I 
RINGING AND I 

r-2:,: o: f-L.---- J 
1 KTU* I r----, I TOUCH TOHE I * i ADAPTER CKT I 22SA KTU 

--l__- _j LONG LINE 

I 
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IELL SYSTEM PRACTICES 
AT&TCo Standard 

SECTION 511-114-116 
laiJUe 2, September 1971 

REFERENCE 

1 A 1 KEY TELEPHONE SYSTEM 

"TOUCH-TONE®.., ADAPTERS 

I. GENERAL 

1.01 This section is reissued to change relay 
designation H3 to L3 for digit 8 in Table 

A. 

1.02 This issue of the section is based on the 
following drawings: 

• SD-69529-01 Issue 6 (247B KTU) 

• SD-69447-01 Issue 4 (247A KTU (MD)) 

If this section is to be used with equipment or 
apparatus reflecting later issues of the drawings, 
reference should be made to the SDs and CDs to 
determine the extent of the changes and the 
manner in which the section may be affected. 

2. IDENTIFICATION 

(a) Purpose 

To convert TOUCH-TONE® signals to relay 
closures compatible with dial pulse 
communication systems. 

(b) Application 

• 2A Communication System 

• 6A Key Telephone System 

(c) Ordering Guide 

• Unit, Telephone, Key 247B (Fig. 1, 2, and 
3) 

• Unit, Telephone, Key 247A (MD) (Fig. 4 
and 5) 

Replaceable Components for tbe Z47B 

• Pack, Circuit Y1 thru Y5 (ordered individually) 

&plaCfJIJble Components for tbe Z47A 

• P48F439 Printed Wiring Board Assembly 
(PC1) 

• P48F442 Printed Wiring Board Assembly 
(PC2) 

• P48F445 Printed Wiring Board Assembly 
(PC3) 

(d) De6Jgn Fe~~tW'fltl 

Z47B 

• No installation adjustments required 

• Replaceable circuit packs 

• Responds only to valid TOUCH-TONE signals 

Z47A 

• Initial installation adjustments required 

• Replaceable printed wiring boards 

• Time-out circuit (with warning tone) to 
prevent false operation. 

3. INSTALLAnoN 

3.01 Where possible, install adjacent to 207-type 
KTU in standard apparatus cabinets, relay 

racks, or panels used for 200-type KTUs. 

@) American Telephone and Telegraph Company, 1971 
Printed in U.S.A. 
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• Before plsciDg347A KTU iD Hrvice 
}\ sc(jllJit H IUld L relays. (See 3.04). 

3.02 Power, 20-26 volts de, must be provided 
from the associated system. 

3.03 Handling of 247A KTUs may result in 
damage to wire spring relays . After 

mounting, visually inspect all wire spring relays 
for: 

• Improper position of contact springs 

• Broken cards 

• Improper position of cards. 

3.04 General information for adjusting H and L 
bias potentiometers is as follows: 

(a) Rotating H or L bias potentiometer in the 
counterclockwise direction will decrease 

sensitivity of the circuit to a point where the 
relays will operate slowly or not at all. Rotating 
the potentiometers in the clockwise direction will 
increase sensitivity of the circuit to a point where 
more than one relay in the H or L group will 
operate from the same frequency. 

(b) Depressing two adjacent horizontal dial buttons 
at the same time will only produce the low 

frequency tone for that horizontal row. Rows 
from top to bottom operate Ll, L2, LS, and L4 
relays, respectively. 

(c) Depressing two adjacent vertical dial buttons 
at the same time will only produce the high 

frequency tone for that row. Rows from left 
to right operate HI, H2 , and H3 relays , 
respectively. 

3.05 Procedure for adjusting H and L relay 
operation is as follows: 

(a) Connect a telephone set equipped with a 
12-button TOUCH-TONE dis! to any convenient 

T and R terminals associated with TOUCH-TONE 
dial stations, so that the 247 A KTU can be 
observed while operating dial buttons. 

Pat• 2 

Note: On 2-talking link arrangements of the 
6A Key Telephone System, the second link 
must be made busy. 

(b) Block TOA relay operated to prevent timfKJut. 

(c) Adjust L relay as follows: 

(1) Remove handset 

(2) Depress any two adjacent horizontal dial 
buttons in the top row. 

(3) Adjust L bias potentiometer counterclockwise 
until Ll relay fails to operate. 

(4) Readjust potentiometer clockwise until 
only Ll relay operates properly. 

(5) Now successively depress two adjacent 
horizontal dial buttons in the other rows 

to observe the operation of L2, L3, and L4 
relays . Readjust L bias potentiometer if 
necessary according to (3) and (4). 

Note: If readjustment is necessary, repeat 
tests for all L relays. 

(d) Adjust H relay as follows. 

(1) Follow same procedure as for L relay 
except that two adjacent vertical dial 

buttons are depressed and H bias potentiometer 
is adjusted. 

(e) Operate each dial key individually, observing 
that the proper H and L relay combination 

is operating according to Table A. If necessary 
readjust the bias potentiometers. 

(f) Remove blocking tool from TOA relay. 

(g) Initiate several test calls to make sure that 
signaling occurs at the selected station. 

(h) Remove telephone set used for tests from 
the line. 

3.06 To check the timfKiut feature, remove the 
handset of a TOUCH-TONE dial station and 

observe the time it takes to receive the interrupted 
warning tone. This should occur in 5 to 10 seconds. 



• TABLE A. 

DIGIT SEQUENCE 

DIGIT FREQUENCIES RELAYS 
TRANSMITTED OPERATED 

1 1209 & 697 H1, Ll 
2 1336 & 697 H2, L1 
3 1477 & 697 H3, Ll 
4 1209 & 770 H1, L2 
5 1336 & 770 H2, L2 
6 1477 & 770 H3, L2 
7 1209 & 852 Hl, L3 
8 1336 & 852 H2, L3 
9 1477 & 852 H3, L3 
0 1336 & 941 H2, L4 

Note: All high frequencies ± 2 cps; all low 
frequencies ± 1 cps. 

I. CONNECTIONS 

4.01 For connections refer to Section 512-534-400 
for 2A Communication System (Business 

Interphone) and to Sections 518-410-400, 518-410-401, 
or 518-410-402 for Selector-Only Arrangement, 
Single-Talking Link Arrangement and Two-Talking 
Link Arrangements, respectively. 

5. MAINTENANCE 

247BKTU 

5.01 Maintenance is limited to replacement of 
circuit packs. 

5.02 To replace circuit packs (Fig. 3): 

(1) Loosen and swing open retaining strap. 

(2) Grasp D-ring and pull straight out of unit. 

(S) Align replacement with top and bottom slides 
and push forward until seated in connector. 

(4) Refasten retaining strap making sure all 
circuit packs are fully seated. 

ISS 2, SECTION 518-114-116 

247AKTU 

5.03 Maintenance shou ld be limited to th e 
following: 

(a) Checking relay portion of unit 

Note: When checking relay portion of unit, 
all three printed board assemblies must be 
removed from unit to prevent possible damage 
to transistors. 

(b) Replacing of defective printed board assemblies. 

(c) Adjusting H and L bias potentiometers for 
Proper operation of H and L relays. 

7-13/32 ' "' 1--- -07 MODULES! 

LIMITER ANO 
BIAS CIRCUIT 

i 

Fig. 1-2478 KTU, Front View 
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RETAI N ING 
STRAP 

Fig. 2-2478 KTU, Rear VIew 

Fig. 3-2478 KTU, Circuit Pack Removal 



Fig. 4-247A KTU TOUCH-TONE Adapter, Front View 
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Fig. 5-247A KTU TOUCH-TONE Adapter, Rear View 
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IELL SYSTEM PRACTICES 
AT&TCo Standard 

SERVICE 

SECnON 511-114-425 
l11ue 3, July 1974 

1 A 1 KEY TELEPHONE SYSTEM 

KEY TELEPHONE UNITS 

1. GENERAL 

1.01 This section provides connection information 
for 1A1 Key Telephone System arrangements. 

1.02 This section is reissued to revise Fig. 5, 6, 
9, 12, 14, 16, and 17. 

1.03 This issue of the section is based on the 
following drawings: 

SD-69203-{)1, Issue 7 

SD-69270-{)1, Issue 4 

SD-69286-01, Issue 8 

SD-69288-{)1, Issue 17 

SD-69294-{)1, Issue 6 

If this section is to be used with equipment or 
apparatus reflecting later issues of the drawings, 
reference should be made to the SD's to determine 
the extent of the changes and the manner in which 
the section may be affected. 

1.04 Refer to Section 518-114-110 for functional 
schematics of KTUs covered in this section. 

2. CONNECTION INDEX 

Connections fOf CO or PBX Line Circuit 

Fig. 1-202A, B, C, D KTUs with 209A and 
210A KTUs for Line Pickup and Hold, 
Line and Busy Lamps, Metallic or 
Grounded Ringing, Timeout, Lamp 
Wink, and Power Failure 

Fig. 2-230A or B KTUs with 209A and 210A 
KTUs for Line Pickup and Hold, Line 
and Busy Lamps, Metallic or Grounded 
Ringing, Timeout, and Lamp Wink 

Fig. 3-203A B, C or D and 212A KTUs with 
210A and 227B KTUs for Line Pickup 
and Hold, Line and Busy Lamps, 
Common Audible Signal, Timeout, Lamp 
Wink, and Power Failure 

Fig. 4-238A KTU with 30A and 227B KTUs 
for Line Pickup and Hold, Line and 
Busy Lamps , Interrupted Audible 
Signals, Common Audible Signals, 
Auxiliary Timeout, and Lamp Wink 

Fig. 5--202C or D, or 230A or B KTUs with 
232-Type, 30A and 227B KTUs for 
Line Pickup and Hold, Line and Busy 
Lamps, Interrupted Audible Signals, 
Common Audible Signals, Auxiliary 
Timeout, Lamp Wink, and Manual 
Intercom 

Fig. 6-239A KTU with 232-Type, 30A, and 
227B KTUs for Line Pickup and Hold, 
Line and Busy Lamps, Interrupted 
Audible Signals, Common Audible 
Signals, Auxiliary Timeout, Lamp Wink, 
and Manual Intercom 

Fig. 7-202C or D, or 230A or B KTUs with 
209A and 210A KTUs for Line Pickup 
and Hold , Line and Busy Lamps, 
Common Audible Signals, Lamp Wink, 
and Timeout 

Fig. 8-202C or D with 210A KTU and only 
the Common Equipment Part of 212A 
KTU for Line Pickup and Hold, Line 
and Busy Lamps, Common Audible 
Signals, Lamp Wink, and Timeout 

Fig. 9-233A KTU with 227B and 232-Type 
KTUs for Line Pickup and Hold, Line 
and Busy Lamps, Interrupted Audible 
Signals, Lamp Wink, Manual Intercom, 
and Timeout 

® American Telephone and Telegraph Company, 197 4 
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Mlac:allanaous Connections 

Fig. 10--Automatic Tie Line (203A KTU) or 
Ringdown Tie Line Circuit (204A 
KTU) or Station Line Circuit (205A 
KTU) with 209A and 211A KTUs for 
Steady Common Audible Signals, Line 
and Busy Lamps, and Timeout 

Fig. 11-Automatic Tie Line (203A KTU) or 
Ringdown Tie Line Circuit (204A 
KTU) or Station Line Circuit (205A 
KTU) with 211A KTU and only the 
Common Equipment Part of 212A 
KTU for Steady Audible or Common 
Audible Signals, Line and Busy Lamps, 
and Timeout 

Fig. 12--Automatic Tie Line Circuit (203A 
KTU) or Ringdown Tie Line Circuit 
(204A KTU) or Station Line Circuit 
(205A KTU) with 227B and 232-Type 
KTUs for Interrupted Audible or 
Common Audible Signals, Line and 
Busy Lamps, Lamp Wink, and Timeout 

Fig. 13-Automatic Tie Line Circuit (203A 
KTU) or Ringdown Tie Line Circuit 

ISS 3, SECTION 511-114-425 

(204A KTU) or Station Line Circuit 
(205A KTU) with only the Common 
Equipment Part of 238A KTU and 
227B KTU for Interrupted Audible 
or Common Audible Signals, Line and 
Busy Lamps, Lamp Wink, and Timeout 

Fig. 14-Dial Selective Intercom Circuit (207A, 
B, or C KTU) with 208A and 209A 
KTUs and only the Common Equipment 
Part of 212A KTU for Flashing Line 
Lamps, Busy Lamps, Audible Signals, 
and Timeout 

Fig. 15--Manual Cutoff Circuit (29A KTU) with 
202A, B, C, or D, 212A, 230A or B, 
233A, 238A, 239A, 203A, 204A, and 
205A KTUs 

Fig. 16--Cut-Through and Control Circuit for 
Automatic Cutoff (26B and 29A KTUs) 
with 202A, B, C, or D, 212A, 230A 
or B, 233A, 238A, 239A, 203A, 204A, 
and 205A KTUs. 

Fig. 17-Dial Selective Intercom Circuit (207A, 
B, or C KTU) with Busy Lamps and 
Audible Signals. 

Pogo 3 
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TO 14-26 VDC 29 3 )>-< B GRD 
POWER SUPPLY 8 GRD ~ ~ ~ ~ 14 20 

[

B ~ /;j'J >;; />;( ~ 
ro~ ~ s 
POWER SUPPLY LG ~ ~ sl ~ ~ ~6 

26 1~ 11 11 
(NOTE 7) s ~TE 7) I 

I I 36 I 

.........:...rm )~6 -® ~ I '-../ (NOTE7) s ® 
(NOTE s)Y 1 ~ 26 (NOTE 3) 1 r 1.":: 

L~ s ~ 
) G::K~6 37 12) ~7 I I w ~11) K36 38 

I ~ I '21' ~ I ~ i ~ :: ~ 

I 
co I® I ~ ~ i::!! ~ ~ 

18 22 28 ~ 24) I 
120 LK § ~~ ~ ~ 

Fig. 3---Connedlona for CO or PBX Line Clrculll (202A, 8, C or D and 212A KTUa) with 210A and 2278 
KTUa for Line Pickup and Hold, Line and Buay Lampa, Common Audible Signal, Timeout, Lamp Wink, 
and Power Failure (ShHt 1) 
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'l • • 
oO 

212A KTU 

TSA TSB TSC I 202A 
1ST LINE CkT 2ND LINE CKT 3RO LINE CkT KTU 

I NOTE 2) 

(i) 
I NaTE 5) 

i7T ~ l'j' 26 

I s liJ1R \ >-< 36 >-< ~ 2 
19 Tl ;:;-< 

>.;: Rl \- ~ 

[' 
r< F' '-- T 

TO R ~ fl.. R 6TH 

I~ ~ LINE Tl Tl 

I ~TE2) Rl >2!. Rl 40 ~ 

~~ 25 

~ a 
~ 

I 

:/® I 9 

rrE 51 1 

10® [~ 
'~" "@ [~ 

NOTES: 
I. THE ZIZA lTU l't!OVIOES THREE CO OR 

- LIN£ CIRCUITS •WITH CO...all 
EQUIP'KNT fOR SIX LINE CIRCUITS.ONE or 
EACH TTl'£ Of 202 kTU IS SHOVII AS A 
fOUIITH LINE CIRCUIT.Iot4EN A fifTH OR 
SIXTH LINE CIRCUIT IS REQUIREO,..,LTIPlE 
LEADS TO THE SUCCEEDING LINE CIRCUITS. 

2. -IDES I'IM:R fAILUIIE CIRCUIT 
fOR 202A Ull 2028 KTU. 

(NOTE 5) 2 

LINE RINGING@OPTION If 
GROUNOED LINE RINGING IS 
DESIRED, CONNECT®OI'TION. 

4. If WINK CIRCUIT IS REQUIRED 
fOR THE SIXTH LINE CIRCUIT, 
A SECOND 210A KTU ._,ST II£ 
fURNISHED. 

S. ADD STRAP WHEN WINK CIR<:UIT 
IS NOT PROVIDED. 

4TH LINE CKT (NOTE I) 

2028 202C 202D 2100. 
KTU KTU KTU KTU 

,-. 

~ I ~ I 
~ I 

l"'" LINE CKT 
(NOTE 2) I 

I 
lr9 17 19 19 

I~ ~ 

ljQ\ 
>;< 

29 29 
LB >; 
LV ?j< 
LB >: 

I I LV 13< 
LB 

I 

~ LV IS) 
LV '7) 

~ 
20 

29 
LB >a) 29 

KT\J} REFER TO SECTION 518-310-..01 . 
7. REMOVE S WIRING FROM All ASSOCIATED 

TERMINAL STRIPS WHEN START LEAD IS 
USED FOR I NTERRUPTEO SIGNAL. 

8 . SYMBOL HH MEANS 00 NOT STRAP 
ADJACENT TERMINALS . RUN LEADS TO 
LOCATION INDICATED BY LEG£NO. 

5. THE 202C AND 2020 KTUS ARE 
fUIINISHED VIREO fOR METALLIC 

6 . fOR CONNECTIONS TO VISUAl AND 
AUDIBLE SIGNAL CIRCUIT (Z27B 

I 

LV 

LB J 
TO 5TH 
Ll NE CKT 

• (NOTE 4) 

I 

OPTIONS 

fEATURES WIRING 

STEADY HOLD S". J.z• 
GROUNDED ll NE v 
RINGING 

METALLIC LINE X 
RINGING (NOTE 3) 

* Z IS fOR 212A AND 202A 
AND 2028 KTUS . J IS fOR 
202C AND 2020 KTUS. 

Fit. 3--Connectlona for CO or PIX Lin• Circuits (202A, I, C or D and 212A KTUa) with 210A and 2271 
KTUa ffM' Una Pickup and Hold, Una and luay Lampa, Com- Audible Sltnal, nmaout, Lamp Wink, 
and Power FalluN (Sheet 2) 
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.. 
a .. • -0 

~~ 
l: 

TSA 
LIN[ !LIN[ 
CKT CKT 

2 

TO CO OR PBX( T 

L1 HE l-'-------:::::t-{ 

( NOTE 3){!) 

TO LAMP [ LG 

POII(R SUPPLy • OR BAT I I ( 
TO 14-26 VOC (~ 
POII[R SU PPLY B GRO 

TO VISUAL -p---.( 
AND AUDIBLE CA OR CA l 
S I GNAL 

LIN[ 

CKT 

3 

TSB 
LINE 
CKT 

• 
LINE 
CKT 

5 

TSC 
LINE 
CKT 

6 

238A KTU 

TSO 

LIN[ ILINE 
CKT CKT 

7 ' 8 

TSE 
LIN[ 

CKT 

9 

~::~D:~L[ ::::·~~osv~: I : I I I I I I I I ~ CONTROL CK T [ 

S I GNAL 

POWER SUPPLY 

[ 

8 1 OR BZI 
TO CO...,ON 

AUDIBLE ~ 
5 IGNAL 

COMMON 
[QUIP 

TSF 

CO...ON 
[QUIP 

TSG 

(32) ~ I A. a-

l l~ H ~ 
Q-

Fig. 4-Connectlons for CO or PIX Uno Circuits (238A KTU) with 30A and 2271 KTUs for Uno Pickup and 
Hold, Llno and lusy Lamps, Interrupted Audible Signals, Common Audible Signals, Auxiliary nmoaut, 
and Lamp Wink (Shoot 1) 

30A KTU 

= !l 
0 z 
~ 
! -i 



: • • 

NOTES : 
I . FOR CONNECTIONS TO VISUAL AND AUDIBLE 

SIGNAL CIRCUIT (2278 KT U), REFER TO 
SECTION 518-310-401. 

2. PROC URE ANO INSTALL LOCALLY. 

3. METALLIC LIN( ~INGING , @OPTION, IS fURNISHED 011 All 
• LIN£ CIRCUITS, If GROUNDED LIN[ RINGING 

I S DESIRED, CONNCCT(VOPTION. 

4 . SYMBOL (-H-) M(ANS DO NOT STRAP 
ADJACENT T(RIUNALS. RUN LEADS TO LOCATION 
INDICATED BY LEGEND . 

OPTIONS 

fEATURE WIRING 

WINKING HOLD S IGNAL H 

STEADY HOLO SIGNAL J 

WITH AUXILIARY TIMEOUT K 

WITHOUT AUXILIARY TIMEOUT M 

INTERRU PTED COMMON AUDIBLE 
SIGNAL USING RELAY T 
CONTROL CIRCUIT (227B KTU) 

GROUH0£0 LINE RINGING v 
METALLIC LIN[ RINGING 
(fURNISH£0 ON All LINE X 
CIRCUITS) 

INTERRUPTED COIMIN AUDIBLE y 
SIGNAL USING INTERRUPTER 

STUDY COMMON AUD I Bl[ 
SIGNAL z 

---

TO lOlA 

OR 
1018 KEY 
EQUIN:NT 
If PROVIDED 

TO MOTOR 
POWER SUPPLY 

TO AUDIBLE 
SIGNAL 
POWER SUPPLY 
OR TO VISUAL 
AND AUDIBLE 
SIGNAL CKT 
(NOTE I) 

[.I:± 

[

GRD OR RG 

~AT.t,I05Vt 

TSE 
LINE 
CKT 
9 

COMMOH 
EQUIP 
TSf 

COIIIMON 
EQUIP 
TSG 

LW 

30A kTU 

@·>-0-<•@1 (3U) G) 
LW I 

0.>-\D-< ®I <sa.&) (@ 
LW 

Q)>&@ (7U) 

LW 
(9) 

I CKTS(I-4) J 
CKTS (5-8) ~ 

CKT(9) • 

CKTS(I-4) J 
CKTS(5-8) ~ 

CKT(9) • 

Fig. 4--Connectlons for CO or PBX Line Circuits (238A KTU} with 30A and 2278 KTUs for Une Pickup and 
Hold, Une and Busy Lamps, lnterrvpted Audible Signals, Common Audible Signals, Auxiliary nmeout, 
and Lamp Wink (Sheet 2} 
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SECTION 518-114-425 

202C KTU 2020 KTU 
I ST Ll NE CKT 2ND L1 NE CKT 

TO CO 
OR c 

PBX L I NE R 

TO ·{~' KEY TELEPHO 
SET 

INOH Sl 

LG 
TO lOlA KE y 

H 
EQU I PI4ENT 
(lr PltOVID ED) [ LG 
TO LAMP POll( R t OR BAT . 
SUPPLY 

TO 14·26V DC[B BAT . 
PO\IER SUP PLY B GI!D 

(!) 
TO 22711 KT U (NOTE 2 ) CA OR CAl , 9 T 9 I 9 I 9 I 9 I 9 I 
TO AUDIBLE ['". ~ ,~ .. <!) ~ 
S I GliAL POll( R @ 
"'PPLY GI!D, RG >--~ 2S 25 . ['""" " TO COMMO 

AUDIBLE 
Rl OR BZ @ >--~ SIGIIAL 

10 10 10 10 10 

<Dl I I I 
19 I 19 

I 
19 

I 
19 

I 
19 19 

Fig. ~nnectlon1 for CO or PBX Une Circuits (202C or D, or 230A or B KTUa) with 232-Type, 30A, and 
2271 KTU1 for Line Pickup and Hold, Line ond luay Lampl, Interrupted Audible Signata, Common 
Audible Slgnola, Auxiliary Timeout, Lamp Wink, ond Manual Intercom (ShHt 1 ). 
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2308 KTU 234-TYPE 
TSA TSB TSC TSO KTU (NOH I ) 

1ST liiiE CKT 2110 LI NE CKT 3RO l iNE CKT 4TH LI NE CK T 

24 

® 
22 

® 
23 

® 

l BAT . 
t OR 
IOSVt 

TO AUDIBLE 
51 GHAL PO\IER 

I SUPPLY 

ISS 3, SECTION 511-114-425 

NOTES , 
1. ON 232A KTU, ST AND TO RELAY 

BA TT ER Y CONNE CT IONS TERMINATE ON 
TERMINAl 39 . ON 2326 KTU TERMINAl 
39 MAY & U$(0 TO TERMINATE Til[ 
AUDIBLE SIGHAl SUPPLY GIUlUNO AIIO B 
Olt Bl lEADS ,ON 232C KTU. THE FACTOIIY· 
PROVIDED STRAP BETWEEN TERM. 31 AND 
TERM. 37 MUST & REMOVED WHEN ntE 23ZC 
KTU IS USED WITH SSIA EQUIPPED FOil 
PRIVACY. 

2 . rOR CONNECT ION$ TO AUOIBl[ AIID 
VISUAl SIGHAl CIRCUIT (2271 KTU) 
REfER TO SECTION 518·31~401 . 

t. PROCUII[ AND INSTAll lOCALl T. 
4, IIETALL IC LIN[ RIIMOIIICO . X ClrTION IS 

FUIINISMEO. IF GROUIIO£D LIN[ RINGIIMO 
IS 0£SIR[0, CONNECT Y OPTION . 

5, MAXI- 20 LAMPS PER liN[ CIRCUIT , 
6. MAX 1- 36 LAMPS PER lEAD BUT NOT 

TO EXCEED 50 LAIWS PU PAIR• 
7, SYIIIIOL HH NU•s DO NOT STRAP 

ADJACENT f[IIN INALS. RUN LUOS TO 
LOCAT ION INDICATED OT lEiliiO. 

OPTIONS 

rUTIME Willi& 

WINKI NG HOLD SIGNAL 

STEADY HOLD SIGNAl 

WITH AUXILIARY TIIIEDUT 

WITHOUT AUXILIAIT TIIIEDUT N 

INTEUUPTED C- AUOIIII.[ 
SIGNAL USI& RELAY 
CONTROL CIRCUIT (2278 KTU ) 

GROUIIO£D LIN[ RINGI& 

IIETALLIC LINE II&IIICO 
(rl.f!NISHED ON All Llll( 
CIRCUITS) 

INTERRUPTED C- AUOIBU: 
SIGNAL USING INTERRUPTER 

STUDT COieiOII AUDIBLE 
SlliiiAl 

400A 
DIODE 
(NOTE 3) 

X 

T 

Fig. J.-..+Connoctlona for CO or PIX Uno Circuits (202C or D, or 230A or I KTUa) with 232-Typo, 30A, ond 

2271 KTU1 for Line Pickup and Hold, Line and luay Lampl, Interrupted Audible Slgnal1, Common 

Audible Slgnala, Auxiliary Timeout, Lamp Wink, and Manual Intercom (Shoot 2). 
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SECTION 511-114-425 

TO KEY [-:~----~ TrLrl'liONE AI 
SrT ...... L _(_HO_T_E_5_) _ ___!-{ 

LG 

H(l) 

H(2) 

H(3) 

H(4) 

H(5) 

TO lOlA 011 H(6) 
1018 KEY 

H(7) EOUII't!ENT 
(lr PIIOYIOEO) H(8) 

H(9) 

H(IO) 

H( II) 

<W 
·~~Q)I 

R I OR BZ 
TO COIIHON [ 
AUDIBLE Bl OR BZI 
SIGNAL 

TSA TSB 
LINE LI~E LINE LINE 
CKT CKT CKT CKT 

3 

239A KTV 

TSC TSO 
LIN[ LINE LINE 
CKT CKT CKT 
5 6 

TSE 
LIN£ LINE 
CKT CKT 
8 9 

LIN£ 
CKT 
10 

TSF 
LIN£ 
CKT 
II 

Fig. ~onnedlon1 for CO or PBX Line Clrcultl (239A KTU) with 232-Type, 30A, and 2278 KTU1 for Line 
Pickup and Hold, Line and Bu1y Lamps, Interrupted Audible Slgnal1, Common Audible Slgnal1, Auxiliary 
Timeout, Lomp Wink, and Manual Intercom (Sheet 1 ). 
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0 

10 

CD 
0 

I 

I 

TSG 

® 
' ® 

® 
' 

®® 
TO 

' K 

<® 
® 

t OR BAT 

I 
(1&.2) ® 

(31.4) ®-J-(5&.6) ®- : 
(7&.8) ®= ~ 
(9"0) ® 
(II)@--
Lr (I 8 Zl 

Lr (3 8 4l 

HA 

TO 

co 

LK 

"' ... Lr (5 8 6l 

R,RI OR RN 

A,AI OR AN 

232-TYPE 

KTU 

(NOTE I) 

35 

®tD 

'28 
:ro< 
>.o< 
'2;< 
>zs< 
~ y 

+[ R,RI ORRN 

---+----< 

I 

30A 

KTU 

D-161488 CONN 

OR EQUIVALENT 
HAl (NOTE 7) 

40DA DIODE 

(NOTE 2) 

TOI (NOTE 7) 

COI(NOTE 7) 

LKI (NOTE 7) 

B BAT 

L 

T 

R J 
~UAL 
INTERCO" 
STATION 

400A 

DIODE 
(NOTE 2) 

A BAT 

A GRD 
l TO 14-26VDC 

) PO\I£R SUPPlY 

(!)B 

IOVt 

TO 
AT ,t,OR IOSVt AUDIBLE 

SIGNAL 

POWER 
SUPPLY 

ISS 3, SI!CTION 511-114-C25 

NOTES: 
1. ON 23ZA KTU, ST AND 

TO BATTERY CONNECTIONS 
TERMINATE ON TERMINAL 39. 
ON z :n1 KTU, TERMINAL 39 
MAY BE USED TO TERMINATE 
THE AUDIBLE SIGNAL SUPPLY 
GROUND. ON Z32C KTU, THE 
FACTORY-PAOVIOED STRAP 
BETWEEN TERM . 39 AND TERM . 
37 MUST BE REMOVED WHEN 
THE Z3ZC KTU IS USED WITH 
SSIA EQUIPPED FOR 
PRIVACY. 

2 . PROCURE AND INSTALL LOCALLY. 

3 . FOR CONNECTIONS TO VISUAL 
ANO AUDIBLE S IGHAL Cl RCUI T 
(227B KTU) REFER TO 
SECTION "8-310-401. 

4. ALL LINE CIRCUITS ARE 
FURNISHED WITH 

METALLIC LINE RINIOING, 
!8)0PTION. IF GRQUNDED 

LINE RIIIGING IS DESIRED, 
CONNECT<!) OPTION. 

5 • "AX 20 LAMPS PER L1 NE CK T. 

6 . NiX 36 LAMPS PER LEAD BUT 
NOT TO EXCEED 50 LAMPS 
PER PAIR . 

7. CONNECTIONS SNOWN (K OPTION) 
ARE rOR CKTS ( 1-4). rOR 

CKTS (5-8) CONNECT TO IIG, 

120, 13G AND 14G,RESPECTIYELY. 
rOR CKTS (9-lll CONNECT 

TO 21G,220,23G AND 24G, 
RESPECTIVELY. 

8, SYieOL (-if-) MEANS DO NOT 
STRAP ADJACENT TERMINALS. 
RUN LEADS TO LOCAl ION 
INDICATED BY LEGENO. 

OPTIONS 

rEATURE 

WINKING HOLD SICONAL 

STEADY HOLD SIGNAL 

WITH AUXILIARY TIHEQUT 

WITHOUT AUXILIARY TINEQUT 

INTERRUPTED CONMOII AUOIBL 

SIGNAL USINIO RELAY 

CONTROL CIRCUIT 

GRQUNDED LINE RINGING 

METALLIC LINE RINGING 

(FURNISHED ON ALL LINE 

CIRCUITS) 

I NTERRUPTEO CONMOII AUO 18LE 
S I CHAL USING INTERRUPTER 

STEADY CONMOH AUOI BLE 
SIGNAL 

WIRINIO 

H 

J 

K 

M 

T 

v 

X 

y 

l 

Fig. '-+Connection• for CO or PIX Une Clrculta (239A KTU) with 232-Type, 30A, and 2271 KTUa for Line 
Pickup and Hold, Une ond luay Lampa, Interrupted Audible Slgnala, Common Audible Slgnala, Auxiliary 
Timeout, Lamp Wink, and Manuol Intercom (Sheet 2). 
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SECTION 511-114-425 

TO lOlA OR 1018 
KET EQlll PM!: NT 
(lr PIIOYIDED) 

1: 

DC PO\IER B GRD 

202C 
KTU 

LINE 
CKT 
I 

(NOTE 5) 

TO 14-26V [ B BAT 

SUPPLY ------+----{ 

2020 

KTU 

LINE 
CKT 
2 

230A KTU 

TSA TSB TSC 
LINE LINE LINE 
CKT CKT CKT 
I 2 3 

2308 KTU 

TSD TSA TSB TSC TSD 
LINE LINE LINE LINE LINE 
CKT CKT CKT CKT CKT 
4 I 2 3 4 

HA 

TO 

co 

B BAT. 

8 GRD 

Fig. 7--Connectlons for CO or PIX Line Circuits (202C or D, or 230A or B KTUs) with 209A and 210A KTUs 
for Uno Pickup and Hold, Line and Busy Lamps, Common Audible Signals, Lamp Wink, and Timeout 
(ShHt 1) 
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HA 

TO 

00 

LK 

TSD 
LINE 
CKT 
4 

i 
LF(CKT I) 

LF (CKT 2) 

LF (CKT 3) 

LF (CKT 4) 

LF (CKT 5) 

i OR LB 

LW 

±OR LB 

8 BAT. 

8 GRD 

209A KTU 

TSA TSB 

(NOTE I 

II 

210A 
KTU 

~-r----~~T~0~--------~14 
HA 

t OR LB 

ISS 3, SECTION 511-114-425 

NOTES : 
I. ADO STRAP WHEN WINK HOLD 

IS NOT PftOVIOEO. 
2 . FOR CONNECTIONS TO VISUAL 

ANO At..()IBLE SIGNAL CIRCUIT, 
REFER TO SECTION 518 ·31 0 · 401 . 

3 . All LINE CIRCU ITS SHOWN ARE 
rURNISHEO \liTH METALLIC LINE 
RI NGIN&,@OPT I ON . 1r 
GROUNOEO LINE RINGING IS DESIRED, 
CONME CT®OPTION. 

4 . MAX 20 LAMPS PER ll HE CKT. 

5 . SYNIIOL (-H) MEANS DO IIOT 
STRAP ADJACENT TERN I NALS . 
RUN LEADS TO LOCAl I ON 
INOICATED BY LEGEND . 

OPTIONS 

rUTURE III RIIIIO 

STEADY HOLD SIGNAL J 

I NTERRU~TEO C- AUO I BLE 
s;GNAL USING RELAY T 
C()ljTROL CIRCUIT (22711 KTU) 

GROUNDED LINE RINGING v 
METALLIC LINE RINGING 

(rURN I SHED ON ALL ll NE X 
CIRCUITS) 

STEADY C- AUOIIllE 
SIGNAL z 

Fig. 7-connectlons for CO or PIX Line Circuits (202C or D, or 230A or I KTUs) with 209A and 210A KTUs 
for Line Pickup and Hold, Line and Busy Lamps, Common Audible Signals, Lamp Wink, and Timeout 
(Sheet 2) 
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ISS 3, SECTION 518-114-425 

TO KEY 

202C KTU 202D KTU 
I ST LINE 2ND LINE 
CKT 
I NOTE 4) 

TELEPHONE A 1 
SET -""'------+-{ 

LG 

R 

TO lO lA 011 I OI B 
KEY EQUIPMENT ...::.-----+-{ 

TSA 

2124 KTU 
(COMI<ON [QUIP 
PART) 

I 

~NOTE I) 

210A KTU 

TSB 

8 GRO 

8 BAT 

(If PROVIDED ) r--+-------~--{19r-----r~H~A-{16 

r------+-------------+---{14 

Lll 

•If;::;:, 
<!)~ 

TO CtMION r- AI OR BZ 0 

AUDIBLE l Bl OR BZ I (i) 
SIGNAL GRO Oil IIO 

S I GNAL P'OIIER BAT, t tz'l I 
TO AUDIBLE [ 

SUPPLY OR 105 Vt \!;1 

<!) }--t--_,_~ (~ TO VISUAL AND CA OR CAl 
AUD IBLE SIGNAL ...:.::...:.;;.....:=-...J 
CKT (22TB KTU ) 
(NOT[ 2) 

NOTE$ : 

I. ADD STRAP IIH[N IIINK CI RCUIT IS NOT PROVIDED. 
2. fOR C()fjN[CT IONS TO VI SUAL AND AUDIBLE S I GNAL 

CIRCUIT (2278 KTU), RE fER TO SECTION 518-310-401. 
3 . 202C OR 202D LINE CIRCUITS ARE f URNI SHED IIITH 

METALLIC LINE RINGING®OPTION . If GRQUNDED LINE 
RI NGING IS DE SIRED, CONNECT@O PT ION . 

4 . SY~OL (-it-) MEANS DO NOT STRAP ADJACENT TERM I NALS. 
RUN LEADS TO LOCATI ON I NDI CATED BY LEGEND . 

OPTIONS 

HUURES 

STEADY HOLD SIGNAL 

I NTERRUPTED COMMON AUDIBLE SIGNAL 
US ING RELAY CONTROL CKT (2276 KTU) 

GROUNDED LINE RINGING 

METALLIC LINE RINGING (fURNISHED 
ON ALL Ll NE CKTS) 

STEADY COMMON AUDIBLE SIGNAL 

Il l RING 

J 

T 

v 

X 

z 

Fig. 1--Connectlona for CO or PBX Line Clrcvlta (202C or D) with 210A KTU and only the Common Equipment 
Part of 212A KTU for Line Pickup and Hold, Line and Buay Lampa, Common Audible Slgnala, Lamp 
Wink, and nmeout 
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"'I a 
ca • 
~ 
0 

233A KTU 

6684- 2!1 CONN BLK 

ROW ASSIGNMENT 
CO L A OR F I NOTE 2 1 

232-TYPE KTU 
INOTE 4 1 

CONN A A25B 
CKTS I AND Z CONN ~] 
! NOTE I I '-.. CAB LE 

, "-o. J I W- BL I C W J _J, T 

~26 \' . TO KEY 

I BL-WI CBL J ~ R TELEPHONE SET I = A BAT 

I W-0 1 CWJ >:< 24 J TO 14-26 VOC 

3 A TO l OlA OR >;; A GRO POWER SUPPLY 
10-WI COl >: A I H 101 8 KEY EOPT ~ IOV ~ 

:1 !W- GI CWJ )-< (IF PROVI 26 ] TO POWER SUPPLY 

* 5 LG LG )- MG FOR MOTOR 
IG-WI CGJ >;' L ~ 

I W-BR l CWJ >;< LW INOTE51 "jj'~2 ~3 14 ~5 16 ~7 18 

I BR-WI CBRJ >:< LF INOTE 5 1 I >;-< 2 3 4 5 6 7 B 
8 

IW-Sl CWJ )>-< CO >;;: 
9 

IS - WI CSJ >.::< HA ~ :1'-' 
10 'r--"' ~400A 

!R- BL) CRJ ;.-< LK ~ ®t OIOOE 

II V INOTE6) 
I BL-Rl CBLJ )>-< TO r36)--< 

IR-Ol CRJ ~ RN 0 RN~ 
13 Zl 22 23 TO 2278 KTU 

-.'_~ COMMON Z 10 - Rl COJ -;::.( Rl @ Rl ]TO >f'' I CAORCAI INOTE3l 

IR-Gl CRJ )-c)-P-< Bl AUDIBLE @ (!) t , BAT. OR 105Vt 29 J TO POWER 

~33 15 rL (!) r--. SIGNAL 41 SUPPLY FOR 
G- Rl CGJ )-c) I GRO OR RG 39 (NOTE AUDIBLE SIGNAL 

16 ' 
R - BR I CRJ ?::< ~.- ® 

I BR- Rl CBRJ >!) ® I +OR BAT 

I (S PARE! I 

I I SPARE I I 

I I 
18 

R-Sl CRJ '>-< - __.J B GRO J TO 14·26V 

S-RI CSJ ~ B BAT DC POWER 
20 SUPPLY 

IBK- BLI CBK J >-< - J 
21 T TO CO OR 

IBL-BKI CBLJ ~ R PBX LI NE 
~II '-' 

I !_ 
I I 

I I 

I I 
~
20 

0 

0 

10 19 } t OR BAT ;gR ~:;~SUPPLY 
L 

~]TO MANUAL 
- INTERCOM 
R STATION 

Fig. ~nn.ctlons for CO or PBX Una Clrculh (233A KTU) with 227B and 232-Typa KTUs for Una Pldcup 

and Hold, Line and Busy Lamps, Interrupted Audible Signals, Lamp Wink, Manual Intercom, and 

Timeout (Sheet 1 >• 
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~ 
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-: 
ca • 
~ 

WIRED 
TO LINE 
CIRCUIT 

2 

A2:18 
CONN 

CABLE IBK-Ol [8KJ 

'-----i-737 10-BKl COJ 

--412 IBK-Gl CBKJ 

----+, 38 IG-BKl CGJ 

--4 13 I8K-8RJ CBKJ 

~ 39 18R-BKl CBRJ 

-----l-7 14 I 8K-Sl CBKJ 

~40 IS-BKl CSJ 

--415 IY-BLl CYJ 

--441 IBL- Yl CBLJ 

--4 16 IY- Ol CYJ 

~ 42 10 - Yl COJ 

~ 17 IY-G l CYJ 

~43 I G-Yl CGJ 

--4 18 I Y- BRl CYJ 

T 'l ~~-
TO KEY 

R I TELEPHONE SET 

----:, H TO lOlA OR 101 8 

LG I KEY EQUIP IIF PROVJI 

I LG TO POWER SUPPLY 

L ) FOR LAMPS 

·~·E 5) LWl I 2. 
· · ·--E 5) 

~ 3 

CO MlLTIPLE THESE 

HA I LEADS TO 232A/8 I 4, 

LK I ~~ :~RSs:~-:F 
TO I OF KT 

RN 

~Rij I 5. 
..:£; 

--444 I !SPARE) IBR-Yl CBRJ 

I J WER SUPPLY 
--B 19 I SPARE) I Y- Sl CY tOR BAT TO PO 

I • FOR LAMPS ~45 IS-Yl CSJ BGRDJT0

14

_

2

6VDC ~ 20 IV-BLl CVJ B BAT POWER SUPPLY 

(!) I 6. 

~46 I BL-Vl CBLJ T J TO CO OR 

~21 (V-Ol CVJ R PBXLINE ~ 47 10-Vl COJ 

-----4 22 REI IV-G) CVJ 1 (S PA 

~ 48 !SPARE! IG -Vl CGJ 

~ 23 (SPARE! IV · BRl CVJ 

~ 49 I SPARE! 18R-Vl CBRJ 

~ 24 !SPARE! IV-S) CVJ --+50 !SPARE) IS-VI CSJ 
~25 

THE COHNECTJOI<S SHOWN ARE fOR COHN A LINE CKTS 
I AND 2, THE LEADS fROM COHNECTORS 8 THROUGH 
ARE TERMINATED IN THE SAME HANNER, 
TERM I NATE COHN CABLE TO COl f If LEfT HAND 
BLOCK OR TO COl A If RIGHT HAND BLOCK. 
fOR CONNECTIOHS TO VI SUAL AND AUDIBLE SIGNAL 
CIRCUIT (2278 KTU) REfER TO 
SECTIOH 518·31D-401. 
OH 232A KTU, ST AND TO RELAY BATTERY 
COHNECTIOHS TERMINATE OH TERMINAL 39 . OH 2328 
KTU, TERM I NAL 39 NAY BE USED TO TERMINATE THE 
AUDIBLE SIGNAL SUPPLY GROUND AND 8 OR Bl LEADS. 
ON 232C KTU, THE FACTORY-PROVIDED STRAP BETWEEN 
TERM. 39 AND TERM. 37 MUST BE REMOVED WHEN THE 
232C KTU IS USED WITH SSIA EQUIPPED FOR PRIVACY. 

Lf AND Lll LEADS SHOULD NOT EXCEED 50 LAMPS 
PI:R GROUP. 
PROCURE AND INSTALL LOCALLY. 

OPTIONS 

FEATURES 

WITH AUX TIME -OUT CKT 

WITHOUT AUX TIME-OUT CKT 

Ll NE METALL IC 

RINGING GROUNDED WITH COM AUD 
CKT CONT RELAY NOT PROV 

I NTERRUPTED RINGING 

COMMON WITH VISUAL AND AUDIBLE 

AUDIBLE SIGNAL CKT PROVI OED 

STEADY Rl NGI NG 

* INSULATE AND STORE 

I l CURRENT COLOR CODE 
[ ] MD COLOR COOE 

WIRING 

K 

M 

X 

v 

TORY 

Fig. 9.....,.COnnHtlons for CO or PBX Une Circuih (233A KTU) with 2271 and 232-Type KTUs for Line Pickup 
and Hold, Line and Busy Lamps, Interrupted Audible Signals, Lamp Wink, Manual Intercom, and 
Timeout (Sheet 2~ 
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SECTION 511-114-425 

TO DISTANT 

SIMILAR TIE 

203A 
204A OR 
205A KTU 

STAT ION OR [ TR 

L1 N£ CKT AT ...!!.------1-{ 
D I STANT KEY 
TELEPHONE 

SYSTEM 

TO AUDIBLE 
SIGNALS 

NOTES : 

I. FOR 204A AND 205A KTU ONLY. 

2 . FOR 204A KTU ONLY . 

3 . FOR 203A KTU ONLY. 

4 . FOR 205A KTU ONLY . 

21 1A KTU 

(NOT£ 2) 

(NOTE 3) 

[(NOTE 2) 
(MOTE 4) 

(NOTE 3) 

[(NOTE 2) 
(NOT£ 4) 

(LINE I) 

(LIN£ 2) 

(LIHI: 3) 

(LIN( 4) 

(LIN( 5) 

(LIN£ 6) 

5 . CONNECT AS SIIOWII WHEN BAT DR 18V t IS USED . 

WHEN 105V t IS USED CONNECT TO LOCAL GROUND 

IF CENTRAL OFFICE GENERATOR IS USED, OTHERWISE 

IT MAY BE STRAPPED TO THE PO\£R SUPPLY GROUND. 

209 A KTU 

TSA TSB 

I 
~]TO 14•26VOC I -· ~·~· 

L8 

LF 

LF 

LF 

LF 

LF 

LF 

B DR Bl J TO COMoiAND 

~1----..:.R:...;:;OR"--"R"-1 AUDIBLE SIGNAL 

GRO OR RG J TO AUDIBLE SIGNAL 

BAT, tOR 105¥ t POWER SUPPLY 

I 

Fig. 10--Connectlons for Automatic Tie Uno Circuit (203A KTU) or Rlngdown no Line Circuit (204A KTU) or 

Station Line Circuit (205A KTU) with 209A and 211A KTU1 for Steady Cammon Audible Signals, 
Uno and Busy Lamps, and nm-ut 
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ISS 3, SECTION 518-114-425 

211 A KTU 2124 KTU 

TSA TSB 

TO TELEPHONE SET [~:'-------4--( 
LG 

TO SIGNAL KEY S (NOTE 1) 

TO LAN~ [ LG 

-- tORLB Sll~~y 

~~--~~~---+------~~ 

~~----~~~--~------~30 

TO GEN SU~ DIRECT [ 105 Vt 

OR TH~ RES LAMP _::_RG::.._ ___ 4--{ 
CKT (NOTE I ) 

NOTES : 
I • fOR 20U AND 205A KTU ONLY. 
2. fOR 20U KTU ONLY. 
3 , fOR 203A KTU ONLY . 
• • fOR 205A KTU ONLY . 
5 . CONNECT AS SHOWN \IIi EN BAT OR 18Vt I S USED. 

IIHEN 105 Vl I S USED, CONNECT TO LOCAL 
GROUND If CENTRAL Offi CE GENERATOR I S USED, 
OTHERWI SE IT MAY BE STRAPPED TO THE POWER 
SUPPLY GROUND. 

BAT, t OR 105 VtJ TO AUDIBLE 

GRO OR RG S IGNAL PO\IER 
SUPPLY 

J TO co~ 
)-+----..:Bc..;O::;;R:...:,BI:,_ AUDI BLE SIGNALS 

R OR R I 

Fig. 11-Connectlons for Automatic Tie Une Circuit (203A KTU) or Rlngdown Tie Line Circuit (204A KTU) or 
Station Line Circuit (205A KTU) with 211A KTU and only the Common Equipment Part of 212A 
KTU for Steady Audible or Cammon Audible Signals, Line and lusy Lamps, and Timeout 
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SECTION 511-1 14-425 

203A, 20H OR 
205A KTU 

TO 14-26V [_;~.;_:~;;;A::...·+---( 
OC I'O\IER A BAT . 
SUPPLY ~='-'-!-----{ 

B GRO 

TO AUDIBLE [ B OR Bl ® 
SIGNALS R OR Rl 

cv, 

232 -TYPE 
INOTE 6 ) 

TO PO\IER [ LG 30 

~~=~ Y rOR ...;t:....:OR::....:L:::B'---+---{ 3 I }-~t .:;OR;:_:L:::B-f------{ 1 O 

OPTIONS 

rEATUAE \/IRING 

I NTEARUPTED AUDIBLE 
OR COMNDN AUDIBLE X 

SIGNAL USING INTERRUPTER 

INTERRUPTED COMMON 
AUDIBLE S ICNAL USING z 
RELAY CONTROL Cl RCU IT 
(2278 AND 252-TYPE (KTU) 

2278 K TU 

R OR Rl J 

NOHS: 

I . rOR 204A AND 20SA KTU ONLY. 
2. rOR 204A KTU ONLY. 

3. rOR 203A ANI> 205A KTU ONLY. 

4. PROVIDE 400A DIODE INSTEAD or STRAP WilEN 
204A KTU CONNECTS TO THE SANE COMIIlN 

EQUII'HENT AS 203A Alii> 205A KTUS. 
5. CONNECT Lr LEAD TO ANY TERMINAL AS LOIIG 

AS A MAXI._,M Or 36 LAMPS I'(A LEAD 011 50 
LAMPS PEA PAIR IS NOT EXCEEDED. 

C, ON UZA KTU, ST AND TO IATTEIIY 
CONNECTIONS TUIIIINATE ON TEIIIIIINAL 

" · ON !328 KTU, TEIIIIIINAL 3S IIIAY IE 
USED TO TEAIIIINATE THE AUDIBLE SIGNAL 
SUPPLY GROUND AND 8 OR II LEADS . ON ZUC 
KTU, THE FACTORY-PROVIDED STRAP BETWEEN 
TEAIIIIN.&L " AND TEIIIINAL 57 IIIUST BE REIIIOYED 
WHEN THE Z5ZC KTU IS USED WITH SSIA 
EQUIPPED FOR PRIVACY . 

Fig. 12--+Connoctlona for Automatic Tlo Llno Circuit (203A KTU) or Rlngdown Tlo Llno Circuit (204A KTU) 
or Station Llno Circuit (20SA KTU) with 2278 and 232-Typo KTUa for lntorNptod Audible or Common 
Audible Slgnala, Uno and Buay Lampa, Lamp Wink, and Tim ...... 
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TO DISTANT STATION [ 
OR SIMILAR TIE LINE 
CIRCUIT AT DISTANT 
KEY TELEPHONE SYSTEM 

T 

R 

Tsr 

I /j') I 
lz') 

ISS 3, SECTION 518-114-425 

2278 KTU 

I 

TSG 

J 
TO PO\otR 

~H----1:~:~.-----+-------- ~~:PLY 
@ NOTOR I 

I 

""'"~ "' [ 
_I_ ;>;<) TO (NOTE 2) 

t:b ·~· .. -3 1 R !;;<) 
L t' 

~0 SIGNAL KEY 

LG ~ I I (NOTE 4) 
liNDTE Ll It;< 

l{ti TO TO (NOTE 3) " 

ro 1•- zev oc [ 
POW£R awi'LY 

TO,_. !UI't'I.Y[ 
r01 LAM" 

8 BAT 

B GilD 

A GilD 

A BAT 

tOR LB 

L' 

I~ LK (NOTE 3) 

1m co 

,(; LF _jNOTE ti 

I I 

38 

~ 
~) I 
;;;<) 
~)-:-1_ 8 BAT 

~ t 01 L8 

'--' 

~ .. 1@-< ! RN 

RN 

~>-~ 
~>--+® 

® 1 

TO AUDIBL£ SIGNALS [ 

@ 

NOTES : 
I , FOR 204A AND 205A KTU ONLY. 
2. FOR 203A AND 205A KTU ONLY. 
3. FOI 204A KTU ONLY. 
4 . PROVI DE 400A DI ODE INSTEAD OF 

STRAP WHEN 204 A KTU CONNECTS 
TO THE SAME COMMON EOU I PMENT 
AS 203A AND 2054 KTUS. 

5. CONNECT LF LEAD TO ANY TERMINAL 
AS LONG AS A MAX I MUM OF 36 LAMPS 
PER LEAD OR 50 LAMPS PER PAIR 
1s HOT EXCEEDED . 

B 01 81 

B OR Bl B OR Bl 

8 OR Bl 

8 OR 8 1 

CAl 

~ 
4 ) 

~ Lr 

~ I Lr 

Lr 

~ LF 
35 

Lr 
6 

Lr 
16 

Lr ~ 
LF ~ ... 

>i6 
>;< 

19 

'z4 R OR Rl 

~ R 01 Rl 

~! R OR Rl 

I 

~ R OR Rl 

:: B OR 81 

I 
® B BAT 

~ , ®ROR 

J 
TO 
AUDIBLE 
SI GNA LS 

TO 
14-26V DC 
PO\otR 
SU~~LY 

>ri GR D OR RG 

~ GRD OR RG 

'2i GRD OR RG 

~ I GRD OR RG 

'/'~ 8 01 Bl 

I r 
] 

TO PO\IER 
SU~PL Y FOR 
AUDI BLE 
SIGNALS 

30 @ B BAT, t OR IO!IV! 

4 

OPT IONS 

FEATURE \II RING 

INTERRUPTED AUDI BLE OR COMNON 
AUDIBLE S IGNAL. USING X 
I NTERRUPTER 

INTERRUPTED COMNON AUDIBLE 
SIGNAL USING RELAY CONTROL z 
CI RCUIT (227B KTU ) 

Fig. 13--Connectlon• for Automatic Tie Line Crcult (203A KTU) or Rlngdown Tie Line Circuit (204A KTU) or 
Station Line Circuit (205A KTU) with only the Common Equipment Part of 238A KTU and 2271 
KTU for Interrupted Audible or Common Audible Slgnal1, Line ond lu1y Lampl, Lamp Wink, and 
Timeout 
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: 
ca • ... 
o-

TO KEY 
TELEPHONE 

SE T (fOR 
STAT IONS 
2 , 5 AND8) 

208A KTU 208A KTU 208A KTU 

(roR (roR (rOll 

STATIONS STATIONS STATIONS 

2 ,3 AND 4) 5,6 AND 7) 8,9 AI() 01 

I
~. '~'" 

LG 

L 

TO K(Y I__!!: ______ H 

T(L(PHONE ....!•------11-1 
SET (rOR 
STATIONS --"A!.I -----+1 
3,6 AND 9) ...J.!LG!!.._ ____ ~ 

L 

T 

R 

SET (rOR __::A:._I -----+1 
STATIONS 4, 
7 AND 0) ...!::LG:.,_ ____ -+-1 

2071. KTU OR 2078/C KTU 
TSA ITS8 

I 

B3 

84 

~~L~;~ONE l A 

TO AUDIBLE ~RD OR RG RG 

SIGNAL [ 
POVER BAT,tOR IOSY t 

SUPPLy B GRO B GRD 

B2 

209A KTU OR 

TSA I TS8 

TO 

AUDIBLE 

SIGNALS 

I I 

I I 

TO 14-2 6V l B BAT B BAT 

~p~~R A BAT A BAT 

I NOTE 2) A GRO I A GI!D I I 
I I I I 

TSA 

COMMON EQUIP 

PART Of' 212A 
KTU 

TSB 

Fig. 14-+Connectlona for Diol Selective Intercom Circuit (207A, I, or C KTU} with 208A ond 209A KTU1 
and only the Common Equipment Part of 212A KTU for Flaahing Line Lampl, luay Lampl, Audible 

Sign ala, and Timeout (ShHt 1 ~ 

"' Ill 

!J 
i5 z 
~ 

! 
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: ca • 
~ 
~ 

~ • 

TO LAMP 
PO'ti(R 

SUPPLY 

c eAT OR! 

LG 

208A 
(FOR 
STATIONS 
2,3AHD4l 

208A KTU 
(FOR 
STATIDIIS 
5 , 6, AND 7) 

208A KTU 1207A 
(FOR 

OR 
TSA 

2078/C KTU 
TSB TSA 

209A KTU 
TSB 

OR COMMON EQUIP 
PART OF 212A 
KTU STATIOHS 

8 , 9, AHD Ol 

W--

NOTIES' 
I. STIIIOL HI-) MEANS DO NOT 

STRAP AD.IACENT TERMINALS . 
RUN LEADS TO LOCATION 
INOICATEO BY LE~l£11l. 

I~ 
eJ 

TSA I TSB 
LB 

LF 

~ I;: I~ 

2. PROPEl! POLARITY ..MJ!R BE OBSERVED WHEN 
MAKING POWER CONNECTIONS (B BATTERY ANO 
GROUND) TO THE 207 - TYPE KTU . REVERSED 
POLARITY MAY CAUSE THE ELECTROLYTIC 
CA,..CITOR TO EXPLODE . 

Fig. t....._.connoctlons for Dlol Selective Intercom Circuit (207A, I, or C KTU) with 201A ond 209A KTU1 and only tho Common Equipment Part of 212A KTU for Flaahlng Line Lamp•, luay Lampl, Audible 
Slgnala, and n-ut (Shoot 2~ 
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ISS 3, SECTION 518.114-425 

20UKTU 20Z8, 
202C, 
OR 2020 
KlU 

TSA 
LINE 
CKT I 

21ZA KTU 

I 
TSB I LINE 
CKT 2 

TSC 
LIN[ 
CKT 3 

230 A OR 2306 k TU 

~!~(I I ~!~( 21 ~!~\ I ~!~[ 4 

~~~~~~~~~p~ 
CONN AN CONN BN 

233A KTU 

CONN CH CONN OH CONN [H 

CKT I CKT 2 CKT 3 CKT 4 CKT 5 CKT 6 CKT 7 CKT 8 CKT 9 CKT 10 
LIN[ I LIN£ LIN[ I LI NE LIN[ I LIN[ LIN[ I LIN£ LIN£ I LINE 

~~~~~~~~~~~~~~ ~~~~~~~~~~~~ 

TSA 

CKT I 
LIN[ I LINE 

CKT 2 

TS8 

CKT 3 CKT 4 
L I N[ I LIN[ 

238A KTU 

TSC 

CKT 5 LIN[ I 

239 A KTU 

LINE 
CKT 6 

TSO 

CKT 7 LIN[ I LINE 
CKT 8 

TS£ 

CKT 9 LIN£ I LIN[ 
CKT 10 

Tsr 
LIN[ 
CKT II 

~,~~~~~~~~~~~if 
~~~~~~~~~~~~ 

--, 

r --------- _________ J 

HOTE l 
SYN801. Hl-l MEANS 00 HOT STRAP ADJACENT 
TERMINALS . RUN LEADS TO LOCATION INDICATED 
BY LEGEND . * COHMCCTI OHS ARE MAO[ ON 
66-TYP£ CONNECT I NG BLOCK(S£[ 
riG . 9 ). 

PROC URE AND INSTALL LOCALLY 

: 203A KTUI 204A KTU,205A KTU 12tA KlU 

l{~:~--~--~--~ 

Fig. 15-Connedlon• for Manual CutoH Circuit (29A KTU) with 202A, I, C, or D, 212A, 230A or I, 233A, 
231A, 239-A. 203A, 204A, and 205A KTUs 
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SECTION 511-114-425 

202A KTU 2028 2 12A KTU 

liN[ LIN[ 
LIN£ I CKT I LIN£ I CKT 3 CKT 2 CKT 4 

233A KTU 

CONN C* 

CKT 5 LINE I LIN[ 
CKT 6 

230A OR 2308 KTU 

LIN[ I LIN[ 
CKT 9 CKT 10 

LIN[ 
liN[ I 
CKT 7 CKT S 

~~~~~~~~~~ T 

~~~~~~~r~~P 

TSA 

CKT I liN£ I liN£ 
CKT 2 

TSB 

CKT 3 liN£ I l iN£ 
CKT 4 

2384 KTU 

TSC 

CKT S liN£ I 
239A KTU 

LIN£ 
CKT 6 

TSD 

CKT 7 LIN£ I liN£ 
CKT S 

TS£ TSf 

LIN£ 
CKT II 

Fig. 16---t<:onnoctlona for Cut-Through and Control Circuit for Automotlc CutoH (268 and 29A KTUa) with 

202A, B, C, or D, 212A, 230A orB, 233A, 231A, 239A, 203A, 204A, and 205A KTUa (Shoot 1). 
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IIOTES: 
I. SI'IIIOl ( ·it-) MEANS 00 NOT STRAP 

ADJACENT TERMINAlS . RUN lEADS TO 
lOCATION INDICATED BY LEGEND. * CONNECTIONS AilE MADE ON 16-TYPE 
COIIIIECTIIIG BLOCK (SEE FIG.9). 

2. ONE 268 KTU WILL SERVE UP TO FIVE 29A KTUS . 
CONNECTIONS ARE SHOWN FOR TWO Z9A KTUS. SEE 
INSET FOR CONNECTIONS TO lRO, 4TH AND STH Z9A KTU. 

t AI'PEARS MORE THAN ONE TIME ON THIS FIGURE. t .alA DIODE, PIIOCUII£ AND INSTALL LOCALLY. INSET 

ISS 3, SECTION 518-114-425 

OI'TIONS 
3RO, 4TH AND STH 29A KTU 

CUT THIIOUGH AND 
CONTROL CI RCUIT 
Fott AUTOMATIC 
CUTOI"F CIRCUIT 

f"EATUR£ 
STATION CAN CUT OH OTHER STATIONS BUT 
CANNOT BE CUT orr 
STATION CAN CUT orr OTHER STATIONS AND 
CAN BE CUT orr, EXCEPT OUR I NO A CALL. 

STATION CANNOT CUT OFF OTHER STATIONS 
AND CAM ll( CUT orr, EXCEPT DURING A CAL 

TO 14-26V 
DC POWER 
SUPPLY 

[ 

B BAT. 

B GRO 

268 KTU 
(NOTE Zl 

WIRING 

H,J 

H,K 

K 

1ST Z9A KTU 2ND Z9A KTlJ 

T J TO TEL SET PU 
R KfYS AS SOC WITH 

AUTOMATIC CUT Off 
A AND CONTIIOL 

AI FEATURES (FOil lR 
4TH AND 5TH ZIA 
KTlJ l 

Fig. 16--t(:onnectlona for Cut-Through and Control Circuit for Automatic Cutoff (261 and 29A KTUa) with 202A. I, C, or D, 212A, 230A or I, 233A, 238A, 239A, 203A, 204A, and 205A KTUa (Sheet 2). 
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SECTION 518-114-425 

TO 
I NTERCOI< 
STATION 

TO 

AUDI BL£ 
SIGNALS 

[ TO AUDI BL£ 
SI GNAL 
POWER SUPPLY 

[ TO LA~P 
POWER SUPPLY 

TO 14-26Y 
OC POWER 
SUPPLY 
(NOTE 3) 

NOTES : 

Z07A KTU 2078/C KTU 

(NOTE I) 

------------------+-----~~~:~----~------------~--~ 
TSA TSB 

-------------4----~~~L~--~--------4-~ 
LG 

R2 

R3 

R4 

RS 

R6 

R7 

RB 

R9 

RO 

(NOTE 

2) ® 
'@ 

82 BZ 

83 
84 
85 
8& 

~----------------+-------~~~:~!----~------------~--~ 

~--------------+-------~~~7'----~----------4-~ 
87 87 
88 ae 
89 

~---------------+--------~~8~0----+-----------~----
GRO OR RG ------------------..-----~@ GRO OA AG 

BAT, t OR I OSYt 

BAT OR t 

LG !
25 

BAT, ! OR I~V! 

BAT OR! 

--------------~------~~ 

------------------+-------~29 ~L~G~--+-------------4----< 
A BAT ..:....=--------------+---------<~ A BAT 

A GAO 

B BAT 

B GAO 

~lAGRO I 

~=:~==============:======~-{&:: ::: I 
I, SYHBOL ;t- MEANS 00 NOT STRAP ADJACENT TERMINALS. 

RUN LEADS TO LOCATION INDICATED BY LEGEND, 

2. REMOVE STRAP or NOR£ THAN 9 STATIONS ARE SERVED. 
3. PROPER POLARITY MUST BE OBSERVED WHEN MAKING 

POWER CONNECTIONS TO THE 207-TYPE KTU. REVERSED 
POLARITY MAY CAUSE THE ELECTROLYTIC CAPACITOR TO 
EXPLODE . 

Fig. 17--+Connoctlona for Dial Solodlvo Intercom Circuit (207A, B or C KTU) with Buay Lampa and Audible 

Signal .. 
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BELL SYSTEM PRACTICES 
Plant Series 

SECTION 518-114-430 
Issue 1, August 1970 

AT&TCa Standard 

SERVICE 

1 A 1 KEY TELEPHONE SYSTEM 

200F, G, AND K PACKAGED KEY TELEPHONE UNITS 

1. GENERAL 

1.01 This section provides connections for the 
200F (MD), 200G (MD) and 200K (MD) type 

Key Telephone Units. 

1.02 Information in this section was formerly 
contained in Sections 518·210-400, 518-210-401, 

and 518-210-403, respectively, which are hereby 
canceled. 

1.03 Refer to Division 518, sections entitled: 
Reference, 1A1 , Packaged Key Telephone 

Un its, Identification , and Reference, 1A1, Key 
Telephone Units, for identification information and 
functional schematics of the various KTUs. 

2. CONNECTIONS 

2.01 When 10 volts ac is used for station lamps, 
the KS-15900, List 1 interrupter may also 

be operated from the same source. The interrupter 

motor load is approximately 300 milliamperes. This 
is equivalent to about eight 51A lamps. 

2.02 A J86731D, List 1 power plant is provided 
in the 200K-type key telephone unit to furnish 

10-volt ac power. 

2.03 An externally mounted power unit must be 
provided for the 200F- and G-type KTUs. 

2.04 Tables A, B, and C show the running cable 
connections for the 200F-, G-, and K-type 

KTUs, respectively. 

2.05 Fig. 1 and 2, 3 and 4, and 5 and 6 provide 
strapping between KTU s and power connections 

for the 200F-, G-, and K-type KTUs, respectively. 

2.06 Table D provides audible and visual signaling 
options for the 200-type KTUs. 

2.07 For further information, refer to CD- and 
SD-69352-01 for the 200F-, CD- and SD-69353-01 

for the 200G- and CD- and SD-69361-01 for the 
200K-type KTUs. 

© American Telephone and Telegraph Company 
Printed in U.S.A. Page 1 



SECTION 518-114-430 

230A KTU* 
t SEE NOTE II 

TS A TS B TS C TSO 202C KTU* 
tST CKT 2ND CKT 3RO CKT 4TH CKT (5TH OR 6TH CKT) 

[~·T~--------~--~~~·~---1H~----~·----~I----~~·----~~---o~·----~~· co~~::~ --'-----------+-or-"7...:®:z:.-v.F. >""""';;J1,_.7-HI---<2>-7--<'<.'~~ 7 __ ~1 _1-.u _IT ~ 11 •--0---e!' 
'0' GRO (!f t 

KEYOR ~ 

[

,1 :1 ::~ :: I ::~ :~ ::: :: ~:: :: ~~ 
S~~~~~~~ A 13 ':"3 ":"t3 ~3 -..ul3 3 13 3 ~3 

L. 15 5 15 5 ~ 15..:..5 ~5 

.... ":' t 6~6 16 6 ~~6 
IOIAORI~~~~~ Jll ~~ 

EQUIPMENT l ::: ::: 
LAMP POWER 

SUPPLY 

AUD SIG SUP 

WIRING® 

WULTIPLE TO 
SUCCEEDING 
L INE UNITS 

20VOC'[ 
TALK OR 
·A~ BAT 

20V OC * [ 
SIG OR 

•a" BAT. 

~"" [ PWR SUP. 

~29 ·r 
~·~·~T~O~R~±~----+------<2~2~9~--+-------------t-------------+-------------t-------~---r­
c•~·~o---------+------~·~o~--+-------------t-------------+-------------t-----~~·o~--~L 

'~~~------~------~~------4----------
19 

19 
'<.' 19 

'£1 
19 

I I I ~ 

I ~20 

20 
'<.r 

20 

20 

~ 
MULTIPLE TO 

el-< ® SUCC l iNE Ct<TS 

8AT., !,OA 105V± ®'t 9 T 
'<.r 

1 
9 

~9 

I I 
9 

I 21 
~ 

~21 

I 23 

~23 

24 
~24 

22 
~ 22 

OAT 

GRO I 
26 

BAT. 26 I 
'U 

GRO I ../21 27 

BAT., + . OR 105V! ® I f---7 
20 OIOROZIJ 

c2· 

IL.J AUO 
81 OR BZI 10

0 
Rl OR BZ SIG t 

BIORBZIJ 
10Rt ORBZ J:~~t .. AUO 

GRO BIOR BZIJ 100RI OR Bl SIG t 

I r-;OR BZI 

AUO 
I~Rt OR BZ SIG t 

JAUD 1~StGt 

Fig. 1--200F-Type KTU (202C, 230A, 232A, and 207C) Connections and Stropplngs (She et 1) 
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23 ZA ICTU 

26 

::::'21 

;;:oo 
":'30 -. 
~ 
~ 0 

LF I 

I 
LF 

0
2 

LF 
0
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LK 
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25 

39 
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Z07C KTU 
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38":' 
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12At?l. 

368 

13A .:"! 
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310:::: ,. _....., 

I&A,., 

300 

ITA~ 

l 
18A 

40-= 
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20A 

~ 318 

179~ 
180 

230_n 

98 

109../"lt.. 

199 

2.08~ 

~ I 
289"::' 

~E 
10"' 

":~ 210 

IOV± 

GRD 

• 
T 

J PWR SUP 
FOR lriiOTOA 

] 

MANUAL 
l INTERCOM 

LG 

~ TO L AMP 
PWR SUP 

L 

J 
VISUAL 
SIGNAL LG 

R(2) 

8(2) J 
R{ll 

9(3) 

R(4) 

9(4) 

11{5) 

0(5) 

11{6 ) 

8(6) 

R( 7) 

9(7 ) 

RIB) 

8(8) 

11{9) 

8(9) 

11{0) 

8(0) 

) 
) 
) 
J AUD SIG 

J 
) 
J 
) 

) 

I«Y OR 
KEYlESS 

- STATIONS 

ISS 1, SECTION 518- 114-430 

NOHS: 

I • SYMBOL ( II ) MEANS 00 HOT STRAP ADJACENT TERMINALS . RUN 

LEADS TO LOCATION INDICATED BY LEGEND. 

2. F'OR THE 230A BAnERY AND GROUND ARE TERMINAT£0 ON 

TERN I HAl STRIP A AND STRAPPED I NT(RNAll Y, 

3. MAX I MUM ZO UMP$ PERl LUO 

4 . WHEN STEADY HOLD LAMP I S RCOUIR(O INSTEAD OF' UMP WINK 

PROVIDE STRAPS AS F'OLLOWS : 

202C KTU • Tr "'- 20 AND 29 

230A KTU • T(RM. 20 A,B,C,O AND 29A 

CAUTION : IF PA, ( KAGE INTERRUPTER IS USED TO FURNISH UMP 

WINK f'OA OTHER SYS T[fol$, 01 SCONNECT AhO TAPE LW 

LHDS U TERM. 20 OF' tACH LIN[ CI RCUIT NOT 

USING Tl€ WINt( fEATURE . 

JHURNISHEO WIACO FOR HCTALLI C RINGING AND INTEAAUPT£0 

A,UOIBLC. CAN BE WIRED roR GROUNDED RING ING, AND ST(AOY 

AU018l[ SEC SECTION [NT ITLEO '"AtrtRENC(•I.f,l K[Y 

TCLEPHON[ UNITs • . 

t FOR COMMOH AUOIBl(, STRAP All HO. 10 TERMINALS . 

i A ANO 8 GROUNDS I«JST BE CONNECTED TOG£'THER AT PO'W[R 

SUPPLY. 

Fig. 1-200F-Type KTU (202C, 230A, 2232A, and 207C) Cannectlng a nd Strapping• (Sheet 2) 
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SECTION 518-114-430 

2308 KTU* 
tSE£ ~TE 1 I 

TS A TS 8 TS C TS 0 2020 KTU 
I ST CKT 2ND CKT 3ftO CKT 4TH CKT t~TH OR 6TH CKT) 

--·----------+----=-~~·-----+~~--~,_~··----~~~--~,_~··~----~:r---~~~·------f-1~· 
CO OR PBX ( ,_:.T __________ +-~0:.7_:(i)';;!zo- :>-~1;:_7-+~"lr--<_ni.e-7 -(n/~1;:_7 __ +~~~·rxe-7-(IA~I7---+~~~n.'~7 -(_n~.~l7--..f-1 f-~--{l:/' 

•lf-:.:--- --t----'<'..,Y).;s. 
·~----------+----e~'2~~~2---+~~~~12~~2--+~~~~,2~~2---+~~~~,2~~·--~~2 

lOl A OR 10 18 
t<EYEUUIP 

LAMP POWER 
SUPPLY 

AUO SIG SUP. 
WIRING® 

MULTIPLE TO 
SUCCEEDING 
LI NE UNITS 

ZOV DC1-
TA LK OR 
"A• BAT. 

ZOV OCt SIG 
OR 8 BAT . 

AUD SIG 
P'WR SUP 

AI 14 4 ""'14 'V4 -vl4 'V4 """1 o4 """4 14 ~4 

[
~r----------t---~~~~-<~'---+~~-<~'~'~~~~~~~~~~~~~~ --+~~-(~"~~~~~H~' 

GR O 

oAT OR:!:: [ __ , 
BATOR± t~ 

~TOR! t® 

I 

BAT.,! ,O R 105v± 

I 
I 

[ 
BAT. 

GRD 

[ 

[ 
BAT. 

GRD 

BAT., t , OR 105V± X 

28 
~. 

19 19 
~ ~ 

I 
20 20 

19 19 

I 

~20 ~20 

29 

MULTIPLE TO 
SUCCUDING UNE OCT'S 

19 

20 

• • • 
~ ~ ~ 

9 ® 
~--+--~--+--~-~--~-~~®~-t~7.-+--

\__ '--
~21 I 

21 

~23 I I 
"'\__ r-

I ~" 

24 I 
\__c r-
"' .. 
'"\__ '--

22 
Z2 

\____ '--

..~ .. I 26 
~ 

_!.. 2J/BI DR BZI) 

Fig. 7--200F-Type KTU (7070, 7308, 2328, and 707C) Connedlons and Strapping• (Sheet 1) 

Page 4 



232 8 KTU 207C KTU 

22;~ 128 

28 

18 

" :~ 21 8 
26 

27 

I 
040 

30 

28 

~ 
~ 0 

328 

38 

298"' 

LF I 12A'1£1 

"'2 368"' 

LF
0

3 13A :"-.. 

4 

-t{ 
LF 5TH CKT~!S I 14A0 

~F 6TH CKT el 378 

LW II I >A ~ 
'012 I 

LW~13 16A 

014 388 '0 

{ : LW _.H CKT 
0

,_ ITA":"., 

- LW 6TH CKT eJI6 

RN 2 1 18A 

RN "'zz 408;;. 

1 9A~" 
HA 

HA~ .. I 20A 

I .. I ~318 
TO 

r o7 

co 
co"". 37co 238,. 

LK 

LK '\.. 38 
'<' 

~2• •• 
~" lOB,:;. 

198 

208 

29 

··~ 2111 

268 

178~ 
188 

I 

I 

~] 

IOV! J 
GRD 

T 

KEY OR 
KEYLESS 
STATION 

POWER SUPPLY 
FOR MOTOR 

R ] 
L I 

MANUAL 
NTERCOM 

LG 

~ 

L~ J 
R{21 J 
8 (21 

RC51J 
8(3) 

R{4) J 
8 {4) 

Rl•l J 
8 (5) 

RI6)J 
8{6) 

RIT) J 
8 (7) 

R(8lJ 
8 ( 8 ) 

R{9)J 
8 {9) 

R(O)J 
8{0) 

TO LAMP 
POWER SUPP LY 

VISUAL 
SIGNAL 

AUD SIG 

ISS 1, SECTION 518-114-430 

NOTES : 

I. SYMBOL ( II ) to!EANS DO NOT STRAP ADJAC ENT TERMINALS . RUN 
LEADS TO LOC AT I ON I ND I CATED B'l' LEGEND. 

2 . fOR THE 2308KTU BATTERY AND GROUND TE RMINATED ON 
T(Rto!l NAL STRIP A AND STRAPPED I NTERNALL 'I'. 

3, MAX It4JM 20 L AMPS PER L LEAD. 

4 . WHEN S TEAD'I' ..OLD LANP IS REOU I RED I NST£ AD Or LAMP 
WI NK , PROV I DE STRAPS AS fOLLOWS: 

2020 KTU - TERM. 20 AND 29 
2306 KTU - T[RN , 20 A, B, AND 29 A 

TERfr!4 . 20 C,D AND 28A 
CAUT ION : I f PA CKAGE INTERRUPT[R I S U SED TO f URNISH 

L AM P WINK fOR OT HER SYSTEMS, Dl SCONN ECT 
AND TAP[ LW LEADS AT TERfo41NAL 20 Of EA CH 
LI NE CI RCUI T NOT US I NG T tl: WINK fEATURE . 

-M f URNISHED WIRED f OR M(TALL I C AM:l INTERRUPT[ D 
AUDIBLE. CAN BE WI RED fOR GROUNDED RINGING AND STEADY 
AU DIBLE, SEE SECT I ON ENT I TLEO "REfERENCE - I A I KEY 
TELEPHONE UN I TS" 

f OR COfoM)N AUDIBLE, STRAP All NO. 10 TERM I NALS 
A AND B GROUNDS t4JST BE CONNECTED TOGETHER AT POVER 
SU PPlY. 

Fig. 2-200F-Type KTU (2020, 2308, 2328, and 207C) Connections and Strapping• (Sheet 2) 
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SECTION 518-114-430 

230A KTU * (SEE NOTE I) 2ND 230A KTU, TS A, B, C, 
AND D, AND/ OR 202C KTU * 

TS A 1ST CKT TS B 2NO CKT TS C 3RO CKT TS 0 4TH CKT (CKTS ~ THRU 9) 

COOR PBX [~R---------t------~~~~------~~--~re----~~r--~~B----f-~~--~~8~---t~~B 
LINES 7 <!) 17 17 f-----e!.--017 

19 
19 

~~~t~: FOR [ ± OR BAT. 

DIALSET --~G~RO~=~~::::t::::::::::::::::::~::::::::::::~:::::::::::::~:::::::::::::~::::::::::::::::::::: 
INTERCOM CKT 

~3 p~AL~p FOR [""""t'-O~R"-"B'-'A"'T.'----t---------<a29 
FIRST 4 GRO 30 
LINES 

TO BAT. I SUPPLY § 

AUD SIG [ 
PWR SUPPLY 

TO LAMP [ 
SUPPLY FOR 
FIRST 4 
LINES 

I 

A BAT. 
A GRO 
B BAT. 

B GRD 

I 
! , BAT.,OR IO~V'! 

GRD 

t OR BAT. 
GRO 

20 

n,9 

,..,21 

"'\ 

23 
"'<. 

,..,z• 
"'\ 

n.,22 

"'\ 

,-,26 

1 
,-,27 

' 

28 

l25 B~ORBZI AUD 
Q)IO Rl OR B~ISIG 1 

J7.29 
_f;;3o 
~ 

20 

9 

l 

Bl OR BZI AUO 

100RI OR BI_JSIGt 

0,....19 ___ _ 

20 

I 
~ 

020 I I MULTIPLE 020 
TO 
SUCCEEDING 

® LINE CIRCUITS 
9 9 

® 
.n,9 -
.n21 
.T 

.n23 
y 

24 
I J 

22 
y 

26 

27 

I 

_n25 

Bl OR BZJAUO }'; Bl OR BZ~AUO 
81 OR BZ'JAUO 1 0~SIGt 100

"fiiiii"iiZ SIGt 

100
RI OR BZ StG t _n,29 

j5.30 -

Fig. 3--200G-Type KTU (202C, 230A, 232A, and 207C) Connedlons and Strapping• (Sheet 1) 
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ISS 1, SECTION 518- 114-430 

232A KT U 

~26 

~27 
~40 
;::;30 
~28 

"' 

207C KT U 

lOY AC 
GAD 

A 
T 
L 

LG 

J 
TO POWER 
SUPPLY 
FOR MOTOR 

J 
MANUAL 
INTERCOM 
LINE 

STRAP TO GAO 
AT DIST TEAM. 

228(~ 
128(?) 
2B~L-------~--------~ KEY OR 

------'L~F-----0 I I B s _ __ ____!L,!:F _____ 02 liB 
_ __ ____!L,!:F _____ 0 3 21 8 

_ __ ____!L~F-----04 38~--------4---------~ 

~] KEYLESS 
STATION 

L:] 
-----------------------+-------~298 

-{ 

5TH CKT LF 0
5 

6TH CKT LF 0 6 
7TH CKT LF 0 7 

=~= ~~ ~~ q>e 
LW 011 
LW 012 
LW 013 
LW 0 14 

-{ 

5TH CKT LW 0 l5 
6TH CkT LW 0 16 
7TH CkT LW 

017 

:~= ~~~ ~= 9'1 8 
RN ~21 

---~R~N~2~2~23 

328 
12A R 12} 
368 812} J 

Rl3} J 8 13} 
13A0~>4-----+---~'-

R • 

J 814} 
1 4A~~--------~----~~~ 

R 151 J 815} 

378~ 

15A ~ L--------+------~~ 
Rl6} 

J 816} 
16A ~17>-------_... _ ____ _..::.=c.. 

38~~ Rl7} 

J 8 17} 
RIB} 

J 8 18} 

17A"" L------+--------'~!-­
IBA ~~----t----=-~ 
408~ Rl9 

J 8 19} 
RIO} 

19A "-' L------.J.-------'~!--
"-.... r>..20A 
~31 8 8 IO} J 

NOTES : 

VISUAL 
SIGNAL 

AUD 
SIG 

:: J~ 
I. SYHSDL ( -tt- ) MEANS DO NOT STRAP ADJACENT TERMINALS. RUN LEADS TO 

LOCATION INDICATED BY LEGEND. co 37 co 
2. FOR 230A BATTERY 4NO GROUND ARE TERMINATED ON TERMINAL STRIP A 

AND STRAPPED I NTERN4LLY. 

----~L~·~--_,038 
3. MAXIMUM 20 LAMPS PER L LE40. 
4 . \/HEN STEADY HOLD LAMP IS REQUIRED INSTEAD OF LAMP WINK, 

PROVIDE STRAPS AS FOLLOWS: 

24 98,.,_ 
202C KTU - TERM. 20 AND 29 
230A KTU - TERM. 20A, B,C,O AND 29A X25 

"' - - ---,"039 

CAUT I ON: IF PACKAGE INTERRUPTER I S USED TO FURNIS" LAMP WINK 
FOR OTHER SYSHMS, DI SCONNECT AND TAPE LW LEADS 4T 
TERMINAL 20 OF EACH LINE CIRCUIT NOT USING THE 
WINK FEATURL 

198,.,. 
208~ *FURNISHED WIRED FOR METALLIC RINGING AND INTERRUPTED AUDIBLL 

I CAN BE WIRED FOR GROUNDED RINGING AND SHADY AUDIBLE. SEE 
SECT I ON ENTITLED "REFERENCE -I AI KEY TELEPHONE UNITS". 

I 

I FOR COMMON AUDIBLE, STR AP ALL NO. 10 TERMINALS. 
29 398 ,-,. 

28 8 ~ 
268 

I STRAP LAMP SUPPLY FOR 9TH CKT FROM 207C KTU, WHEN PROVIDED, OR 
FURNISH OVER SEPARATE CABU CONDUC TORS. 

§ A AND B GROUNDS MUST BE CONNECTED TOGETHER. 

178 0--, 
IBB 0--l t J -:============t==========t==-~O~R~8~A~T~. TO LAMP SUPPLY _ GRO FOR 2ND 4 LINESt 

~9 tOR BAT . J 
"'~~~--------+------------~~t~OR~8~A~T'-. ~~MP 
~1 9 t OR BAT. SUPPLY 
~20 tOR BAT. 

Fig. 3--200G-Type KTU (202C, 230A, 232A, and 207C) Connections ond Strappings (Sheet 2) 
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SECTION S18-114-430 

TS A 
(1ST CKT) 

CO OR PBX LINES [ 

A ~8 

T 7 ®.~ 17 
~ ~ 

•a• GAO ,, 

2308 ICTU* 
(SEE NOTE I) 

TS 8 TS C 
(2ND CKT) (3AD CKT) 

~8 8 

~7 ~ ~17 7 17 
~ ~ 

TS D 
(4TH CKT) 

8 
I 

7 17 

2ND 2308 K 
B,C AND 0 A 
2020 KTU* 

(CKT 5 

7 

TU, TS A, 
ND/OA 

THAU 9) 

tCEY OR KEYLESS 
STAT ION 

lOlA OR 1018 
KEY EQUIPMENT 

•0 
A 12 2 12 2 12 2 12 2 12 

" 
[

T II I II I II I II I ~~ 
~~~~~. I 
~~~ A ..---;;:13 ~3 r- 13 3 

L I~ :::::~ I~ :::::~ I~ ~ I ~ ~ I~ ~ 

LG 16 6 16 6 16 ;;:6 ;;: 16 6 16 ~6 
H ,-,. 18 ,.,.,. :: ~ ~~~ ~ 18~ r 18~ 

TO BAT. SUP § 

AIJO SIG 
PWR SUP 

TO LAMP SUPPLY 
FOR FI RST 
4 LINES 

[: ::: 
8 BAT. 
8 GRO 

±,BAT., 
OR 105 , ! 

GRD 

[~OR BAT.~ 

GRD t® ---w 

I 

I 

I 

I 

I 
2~ 

10 

~ ~ 

19~ 
19 

I 

20 

20~ 

I 

9~ 
J, 
~ 

21 

23; 

I .-;_ 

22;. 

26 

30,J, 

1' 
81 OR BZI J•uo 81 OR BZI ) AUO ~StGt 

AI OR BZ StGt 10 

29 

J"> 28 

r:J 
19~ 

I I 19~ I 
19 

0---

20"" 
20 

I I I 20 

0---

J, _;, ® 
~ ~ 

® 
.n..9 

21 

23 

I I 
-'""2• 

no 22 

26 

'"" BZ OR 8ZI 

81 OR 8ZI ) AUD I - !2~ 
81 OR BZI ~SoGt Rl OR SZ 

JAUO iO ~SIGt 10 
10 '"" 

29 

MULTI PLE TO 
SUCCEED ING 
L INE CKTS 

Fig. 4-2006-Type KTU (2020, 2308, 2328, and 207C) Connections and Strappings (Sheet 1) 
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2328 KT 

26 
21 
40 
30 
28 

u 

n.. 
;::;; 
X 

~ 

~Lc;.F _ _ _ 

0
, 

~l'O-F-----<0 2 
LF 03 LF 

04 
LF >TH CKT 0 5 

-{ 

LF 6TM CKT 0 & 
LF 7TH CKT (2:1 7 

~~ =~= ~:~ 9' 8 
LW 011 
LW 0 12 

~= 0'3 
LW 5TH CKT (21!

4 

-{ 

LW 6TH CKT ~ :~ 
, LW 7 TH CKT (21 

17 
LW 8TH CKT ~ IS 
1.w 9TH c•T r I 

~ ~23 

co 37 

207C KTU 

IOV AC 

GRD 
R 
T 

L 
LG 

J TO POWER 
SU PPLY 

] 

KEY OR KEYLESS 
STATION MANUAL 
INTERC OM 

STRAP TO GRD 
AT OIST TERM. 

~ 
228 
128 

28 RT J KEY OR 18 KEYLESS ;;e
1 STATION$ 

~~~ I L 

" GRO FOiit DIAL SEL VI SUAL 
2:: ;:;_"}---+-·~-OR=-;;,8;:,AT:'-., J TO LAMP SUPPLY ] 
328Ql---t--='-, INTERCOM CKT l.G SIG~AL 

12A"' R 121 
_fi368 B 12 1) 

13A -, R 131 
B 131 J 

•••n..<ZI---+---------;:•:-,1;.::•:;-.1 37B~0o::=--t-----------';8;-1;.;4;;-1 
) 

,.~ -., : :~:) 
•••"' '---r--- - ------.,:.c..:-:16;:-1.) 
38B0o::=--f--------~B~I 6~1 17A;:;: ...., R (71 

B 17 1 ) 

IBA(O-"'--t----- - - - ---,
0
,...;-;
1 8

;.;-
1 

40B0o::=--f--------~8~18~1 J. 

19AQI-n-+-f----------;;0~1 9~1 ) 9 191 

AUD 
SIG 

.___:.C;:cO++--(~~ 2 38 

------(~~~:-1-+--(~98 
-----(~;_-t-+--0;;; :~: 

,.,.29 ~208 

_____ r _ _ __:l_. ~~:: 1 
r-0178 
~1 89 

GRD J TO LAMP ===============~=========~================~=O~R~~B~AT~. SUPPLY FOR gn..QI---/---- - +-- - ------7-:0:;:R-;8:;A:;.T·'-] 2ND 4 LINES' 
10 r>._ OR BAT. TO LAMP 
19 OR BAT. SUPPLY 20 ?i OR BAT. 

ISS 1, SECTION 518-114-430 

NOHS ' 
I, SYMBOL {I I) MEANS 00 NOT STRAP A. OJ ACENT 

H RMINALS. RUN lEADS TO LOC.\T ION 
INOI C.UE:O 6Y L(C(NO. 

2. ON 2308 BATTCAY AND GROUND AA( TCRM I N.AT(O 
ON T(RM I NAl STRIP A AND $TRAPPED INTERHAI..LY. 

3. JoiAX ! io!U~ 20 LAMPS P(R L L(AD . 
4 . WH( N STEADY HOLD lAMP IS RCOUIR£0 INSTU.O 

Or LAMP WINK, PROYIO[ STRAPS AS FOLLOWS: 
202D KTU - TER•. 20 AHO 29 
230B KTU • H RM. ZO A, B AND 29A 

HAM. 20C, O AND Z8A 
CAUl ION : 1r PACKAGE INT(ARUPT(R IS USED 

TO fURN ISH l AMP WI NK fOR OTHER 
SYSTE• s . DISCONNECT AND TAPE 
LW L( ADS AT HRMINAl 20 Of EACH 
LIN( C IRCUIT NOT USING TH( 
WINK HATUR(. 

* rURNr..ISH£ 0 WIR(O f OR METALLI C RI NGIHG AND 
INT(RRUPT£0 Ali018U:. CAN BE WIR£0 FOR 

GROUNDED RING ING, AND STEADY AUDIBLE SEE 
SECTION ENTITLED " REFERENCE -l A! KEY 
TELEPHONE UNITS ". 

t FOR COMMON AUDIBlE , STRAP ALL NO. 10 
TERMINALS . 

f STRAP LAMP SUPPLY FOR 9TH CI<T FROM 207C I<T\J, 
WHEN PROVIDED , OR FURNISH OVER SEPARATE 
CABLE CONDUCTORS . 
A AND 8 GROUNDS MUST BE CONNECTED TOGETHER. 

Fig. 4-200G-Type KTU (202D, 2308, 2328, and 207C) Connections and Strappings (Shee t 2) 
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SECTION 518-114-430 

230A KTU ff (SEE NOTE I) 

TS A TS B TS C TS 0 202C KTU* 

I ST CKT 2ND CKT 3RO CKT 4TH CKT 5 TH, 6TH , OR 7 TH CKT 
R ~ a a ~a ~a 

CO OR PBX " ~ ~ ~ 

[ 

~a 

L I N E r----0----017 7 @~ 11 T 7 11 7 11 7 11 

"a" GRO •I tcv 
~2 

KEYOfl [ ~~ 
KEYLESS ~3 
STATION L 15 5 15 5 15 5 15 5 ~5 

LG I ~· I ~~~~~· 

R 12 2 12 2 12 2 12 2 

T II I ~II I II I II I 

AI 14 4 14 4 14 4 14 ~ 

A 13 3 13 3 13 3 13 3 

IB Ia Ia Ia ~Ia 
lOl A OR 
101 B KEY 
EQUIPMENT 

H 

+ , BAT. , OR 
t05V ± 

GRO 

I 

I 

I 

I 

29"' 

30"' 

19 

19 "-' 

I I 

20 
20~ 

9 
9 

I I 
21 

23"' 

z•"' 

22~ 

I I 

261 

211 

2a 

'V 'V 

"'29 .--r 
1">.30 

f--/ 

19 

I 19~ 

190 

zo 
20"-' 

zoe 
9 9 ® 

I ® I l----------7 

~ 
23,.,. 

,--------1 

~ 

I I 
22"' 

~ 

"'26 

f--/ 

"'27 

l----1' 

AUO SIG [ 
PWR SUP 

25 
Bl OR BZI J Bl OR 8Zt J 

AUO 

25 81 OR BZI J 
8 1 OR BZI J AUO 

AUO ~ Rl OR BZ SIG t 
l:b Rl OR BZ SIG t 

Bl OR BZIJ AUO 
10 Rl OR BZ SIGt 

10 
AI OR BZ SIG T 

MULTIPLE TO 
AUO 0 - SUCCEEDING 

10 8 1 OR BZ SIG t LINE CKTS 
0 

Fig. 5-200K-Type KTU (202C, 230A, 232A, and 207C) Connections and Strappings ( Sheet 1) 
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ISS 1, SECTION 51 8-114-430 

J867310 
232 A KTU ll POWER 207C KTU 

R 40 
T ] MANUAL 30 
L INTERCOM 28~ 
~ 

22~%-128 
R 

~9~ 
28 J KEY OR 

T KEYLESS 18 STATIONS I I ~~~~ I 218 
lOY ACJ? ±. 

38~ 
L 

'"I - :X. 298 ]"~' 2~ GRD ..O.G 
SIGNAL 

"\ _n328 LG 

,.,.12A R(2) 

J LF 
01 ~368 B(2) 

~F 
02 c~ 13A R(3) 

) NOT(S : 
LF 

03 
B(3) 

I . SYHOOL ( II ) MEANS 00 NOT STRAP ADJACENT LF 
0• I I 52~~AB I R(41 

J 
TERMINALS . RUN LrAOS TO LOCATION INOICATE:O ~5TH CI<T LF B(41 BY LEGEND 05 

(CI5A R ( 51 
rOR 230A BATTERY ANO GROUND ARE TERMINATED 

6TH CKT LF 
06 ) 2. 7TH CKT LF B lSI ON TERMINAL STRIP A AND STRAPP(O INTERNULY. 07 

ISA R(SI MAX I MUM 20 LAMPS PER L LEAD 
LW 

011 

J 
3. LW ;>.38A 8(61 AVO 4 . WHEN STEADY HOLD LAMP I S R[QU I REO INSTEAD 0 12 

[CI1A R 7 ) SIG Of LAMP WINK. PROVIDE STRAPS AS rOLLOWS : 
LW 

013 ) LW 
014 B (11 

202C KTU TERM . 20 ANO 29 . 
~5TH CKTLW 015 

18A RIB 

J 
230A KTU TERM . 20A , B, C, 0 AND 29A 6TH CKT LW ~ 408 8 8 CAUTION: 1r PACKAGE INTERRUPTER IS USE TO 7TH CKT LW 

016 l:: 19A R(91 rURNISH LAMP WINK f'OR OTH(R SYST£HS , RN 
017 

B(91 J 01 SCONNECT ANO TAPE LW LEADS AT 021 RN 
023 I I I TERMINAL 20 or EACH LINE CIRCUIT 20A R(O) 

NOT USING H£ WINK HATUR£ HA 

~: 
"~ 31B 8(0) J * f'URNISH(O WIR(O f' OR METALLIC RINGING AND HA 
~ INTERRUPTED AUDIBLE. CAN BE WIRED roR 

GRD "<; FRAME GRD GROUNDED RINGING ANO STEADY AUDIBLE. SEE TO 
LOCAL GRD SECTION ENTITLED "RErER(NCE- IAI K[Y TO + 18V AC TelEPHONE UNITS'" . -~ GRO T f'OR COMMON AUOIBLE,STRAP All NO. /0 TERio41NALS. co ..n 37 G~ 

...O.z38 co r 
LK 

~38 I LK I I 
24 o..20V oc TALK .0. B 

GRD 
.n.9B 

25, .n.G 
~ 

-0IOB 39 20V DC SIG 
B 

-019B 
GRO .0. 

__i ~ I 
_J,9 

~ 
17 B 

~ 

Fig. 5-200K-Type KTU (202C, 230A, 232A, and 207C) Connedions and Strappings (Sheet 2) 
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SECTION 518-114-430 

fs'.0."~E*jl 
TS A TS B TS C TS D 2020 IC TU * 
ISTCKT 2NDCkT 3ROCKT 4THCKT (5nt,6TH,OR7THCKT) 

[~·r---------i----~~·-----tir---{~
0-----t~r--~~·----~~~--~e·~----~~· 

CO OR il' .._ 17 7 17 7'"' IT 7 17 1 17 

PBX LI NE T \OJ >--0'--t~f--<~-{~---tif--~)-~>---t-Jf---0--0-----j-ii----0-0 @ j ~ ~ 

•e• CAD • I':Joc:::====l==~IZ~~z----J-~f--{~1.!_2~.:.2--~~f-~~12-{~2'___jhf---0:'2~A~2~--~~2 

At 14..0.4 ~~~~4 
KEYL.t.SS ...;.•------------;ffif--0"13~~·=-----t'~ 13 3 ~ 13 3 

L .b\15 ...EA'J I 'J 'J ~ !) I'J 'J I'J 'J 

LG ...J7'116 6 16 6 ,;,.16 ;,._& .f.ll.l6 _n.,6 ....1?116 ...n..' 
lOl A OR 1018 

KEY EOUP 

[ 

T ...... 11 I " ll I I I I I I I II I 

H )f k_ 8 ri,_lll A" . 

l 

[

GOO II 20(!) t ® 
TO L AMP II 0=< .. --=-, 

POWER SUPPLY .~IO::!V~A~C'-------~f+:====::f-t-----------j------------;------------t-----------~ 

l I I 19 ,. 
19 

19 

,. 
20 

20 
,.,2o 

20 

I I ® 
20 

• • •J ® . . -=-• I 

\____ r-
21 

\___ r-
23 

\___ r-
24 
'- r--

22 
\....., r---

MUL.TIPI..E TO 
SUCCEEDING 
liNE CKTS 

[ 26 

[ 

!,BAt, OR IO'JV! 

AUO SIG 
PWR SUP GRO 30 2'J 

_-C~--------~~ .--rg~~~~/.r---_!r------------r---.-,-oo_a_z_'J----;-,-0-:-~-~-.-~-,-)-~-~-t-r'o~~~.~,~oo~oz~~-.-uo-
~~/ IO AUO ~jStGt 

I 
~~ 81 OR BZI J n._!'_l _~z SIG t 

AUD ou---. 
BIORBZI~ I~RIORBZ SIGt 

IO~)~GOt 

Fig. 6-200K-Type KTU (2020, 2301, 2321, and 207C) Cannedlona cind Strappinga (Sheet 1) 
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2329 KTU J867 310 
Ll POWER 
PLANT 

"" ""',o 
<.r28 
'U 

I I I 

27 GRD,..,.G 

~r~ ~ 19 

IOIJAC ! 

L F ..., 1 

Lfe/ I I I Lfel 
Lf ;;,.~ 

Lf ~TH CKT e' 
- Lf 61tl CKT e• 

Lf 7TH CKT 12>' .... 
L~ll 

L~l 2 

LW,.I3 

LW;;_14 

LW 5TH CKT 
0

" 

- LW 6TH CKT 
0

16 

LW TTH CKT 
0

17 

R~21 

I 
RN

0
23 

I I 
HA 

"~" 
TO A~ 
ro/ 

co 
co ~7co 

LK ··& 
LK~38 ,.,.• 

I I G 
24 2011 DC TALK 8 I 

"-\ .. GRO,...G 

\ 
20V DC SIGNAL ,.,8 

GRO,.,.G 

- f--... 29 

207C KTU 

2::~ 128 

28 

1 8~ 

II=~ 218 

>8,-, 

32.;;, 

~ 
368'V 

I>A~ 
""'I 

I 'tAn. 

378 \(./ 

lOA~ 
~I 

16A 

388""' 

17A~ 
~ I 

IBA 

408~ 
19A~ 

'UI 
20A,. 

~""'318 

23~ 

98 

108 
'U 

198 
~ 

2081?. 

39~ 268 

288 

1780-, 

188~ 

I 

I 

I 

q. 
LG 

MANUAL 
NTERC0'-4 

: J 

L~ J 
R(2 ) J 
8(2 ) 

R(3)J 
8(3) 

R('t)J 
8 (4) 

Rt 'IJ 
Bt51 

R(6)J 
8(6) 

R(11J 
8171 

R(8 1J 
8 ( 8 ) 

R(9)J 
8(91 

RIOIJ 
BIO I 

1811 AC 

GRO 

KEY OR 
KEYLESS 
STATION 

VISUAL 
SIGNAL 

AUDIO 
SIGNAL 

fRAME GAD 

LOCAL GRO 

ISS 1, SECTION 518-114-430 

NOTE S: 
I. SYMBOL { fl ) H(ANS 00 NOT STRAP ADJACENT 

TERMINA LS . RUN LCAOS TO LO CATION INOI CAT(O BY 
LEGEND . 

2 . rOR 2308 BATTERY AND GROUND ARE HRMINAHO ON 
TERMINAL STRIP A AND STRAPPED INT[RNALL Y 

3. MAXI"lJM 20 LAMPS P(R L L(AO 
4 . WH(N SHADY HOLD UMP IS REOU I R[Q I HSTUO or 

LAMP WINK. PROVIDE STRAPS AS fOLLOVS : 
2020 KTU • TERM. 20 4NO 29 
2300 KTU - T[RH . 20 A.B. AND 29A 

l[ Rflol. 20 C. O, AND 28A 
CAUTION: tr P4CKAGE INTERRUPTER IS USE:D TO 

fURNISH LAMP WINK rOR OTHER SYSTEMS. 
DISCONNECT A~O UP£ LW l(AOS AT 
TERMINAL ZO OfEACH LIN( C IRCUIT NOT 
USING THE WIN K fEATURE. 

-M fURNISH(O WIRED f OR MEULL I( RINGING .AND 
I NT[RRUPHO AUDIBLE. CAN BE WI RED fOR GROUNDED 
RINGING 4NO SHADY AUDIBlE. S(( SECT I ON 
ENTITLEO '"RrrERENCE-IAI K(Y T£lfPttONE UliiTS• 

t r OR CO...ON AUOIOl(, STRAP All NO. 10 TERMINALS 

Fig. 6-200K-Type KTU (2020, 2308, 2328, and 207C) Canned ians and Strapplngs (Sheet 2) 
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SECTION 518-114-430 

TAIILE A 
200F-TYPE KTU - CONNECTIONS 

64A14 0 CAlLI TERMINAL 
TIIMIN AL TIIMINAL TIIMINAL TIIMI NAL 

LIAD JO.TYPI ON 2UA ON KTU ON 202C 
fiATUII DISIONATION CONN 

INSIDI Wil iNG 0111 

~~...-r;~~ 
0 1 D 

ON 207C 

ILOCK 
CAlLI KTU ' KTU 

KTU 

TIIMINAL 
ILUE IINDU 

T IT (W-8L) [WJ lA-llA 

R lR (8L-W) (8LJ 2A-12A 

Line 1 
A 2T (W-0) [WJ 3A-13A 

AI 2R (0-W) [OJ 4A-14A 

LG 3T (W-G) [WJ 6A-16A 

L 3R (G-W) [GJ SA- lSA 

T 4T (W-8R) [WJ 18-ll8 

R ·~ ____(_,~R_:W) 
[8R] ~8- 128 

Line 2 
A ST (W-S) [WJ 38-138 

AI 5R (S-W) (S] 48-148 

LG 6T (R-8L) (R] 68-16B 

L 6R (8L-R) [8L S8-158 

T 7T (R-0) [R] IC-liC 
e R 7R (0-R) [OJ 2C-12C 
" 0 A 8T (R-G) [R] 3C-13C 

~ Line 3 
A I 8R (G-R) [G] 4C-14C 

"' LG 9T (R-8 R) [RJ 6C-16C 
e 
: L 9R (8R-R) [BR] SC-16C .. T lOT (R-S) [R] 10-liD .. 
:>d R lOR (S-R) [S] 2D-12D 
~ A liT (8K-8L) [BK] 3D-13D 
0 Line 4 .. AI liR (8L-8K) [8L] 4D-14D .. - -:.: LG 12T (BK-Oi [BK] 6D-16D 

L 12R (0-8K) [0] SD-lSD 

T 13T (8K-G) [8K] 1-ll 

R 13R (G-8K) [G] 2-12 

Line 5 
A 14T (8K-BR) [BKJ 3-13 

~ __ Al 14R ~R:8K) [8R] t::-ts'r'--
- - - -

LG (8K-S) [BK] 
L 15R (S-8K) [SJ 5-15 

T 16T (Y-8L) [Y] I-ll 

R 16R 18 f.::Yl_!8L] 2-12 r-- --'-----A--- - -i7'i' (Y-O) [Y] --tt1· ., 
Line 6 " 

f------ . AI 17R (0-Y) [0] 4-14 .. 
6-ltl- --- --

LG is'r (Y-G) [Y] 
L 18R (G-Y) [G) S-IS 

Motor GRD 19T (Y-8R) [Y] 27 
Supply lOY:!: 19R (8R-Y) [8R] 26 

Spare 
20T (Y-S) (Y) 
20R (S-Y) [S] 

:!: or BAT. 21Tt (V-8L) [V) 9 
Lamp 

1-- - ·· "=-.b!ittAT. 21R1_ ~;8L-V) [8L] 10 ao'A ' 61\ - -- --- r----··-··· --
Supply 22T (V-0) [VJ 

::!:: or BAT. 22Rt (0-V) [0] 29A 29A 

Audible GRD 23T (V-G) [V) 25A 30A 
Signal 
Supply BAT.,:!: , or IOSV :!: 23 R (G-V) [G) 29 

20V DC GRD 24T 
Talk or 

(V-8R) [V] 25 

A Battery BAT. 24R i8R-V) [BR) 24 

20V DC GRD 25T (V-S) (V] 27A 4A 
Signal or 
8 Battery BAT. 25R (S-V) [S ] 2F. A 26A 

• The 2328 KTU is arranged internally to disable time-out feature when HF relay is operated. 
t The 2308 KTU is arranged for ind ividual fusing of circuits 1 and 2 and circuits :l and 4 lamp input power. 
t With I to 72 lamps, strap 21R, 21T, and 22R; with 73 to 144 lamps, s t rap 21R and 22R and run separate power lead to 

21T. 
( ) Curr•nt Color Code. 
[ ] MD Color Code. 

Page 14 



ISS I , SECTION 518-114-430 

FI!ATUII LEAD 
DESIGNATION 

Manual T 

Intercom R 
Line LG 

L 

Line 1 Bl or BZl 
Rl or BZ 

Line 2 Bl or BZl 
'iil Rl or BZ 

" Bl or BZl ~ Rl or BZ 
" Bl or BZl :;; Line 4 :a Rl or BZ 
" < Line 5 Bl or BZl 

Rl or BZ 

Line 6 Bl or BZl 
Rl or BZ 

T 
R 

LG 
L 

B(2) 
R(2) 
B(3) 
R(3) 
B(4) 

Dial R (4 ) 
Selective B(5) 
Intercom R(5) 

Line B (6) 
R(6) 
B (7) 
R(7) 
B(8) 
R (8) 
B(9) 
R(9) 
B (O) 
R(O) 

Line 1 T 
R 

Line 2 T 
R 

~ 
T 1%1 Line 3 g. 
R .. .. 

Line 4 T 
0 R t,) 

Line 5 T 
R 

Line 6 T 
R 

TABLE A (Cont) 
200F·TYPE KTU - CONNECTIONS 

64AI -50 CAlLE TERMINAL 
TERMINAL 

30-TYPI INSIDE WIRING ON 232A 
CONN 

CAlLE OR I 
ILOCK ORANGE IINDIR KTU• 

TERMINAL 

26T (W-BL) [WJ 30 
26R (BL-W) [BLJ 40 
27T• (W-0) [WJ t 
27R (O-W) [0] 28 
28T (W-G) [WJ 
28R (G-W) [GJ 
29T (W-BR) [WJ 
29R (BR-W) (BRJ 
SOT (W-S) [WJ 
30R (S-W) [S] 
31T (R-BL) [RJ 
31R (BL-R) [BL] 
32T (R-0) 

i~~ 32R (O-R) 
33T (R-G) [RJ 
33R (G-R) [GJ 
34T (R-BR) [RJ 
34R (BR-R) [BRJ 
35T (R-S) [RJ 
35R (S-R) (SJ 
36T (BK-BL) [BKJ 
36R (BL-BK) (BLJ 
37T (BK-0) [BK] 
37R (0-BK) [OJ 
38T (BK-G) [BK] 
38R (G-BK ) [GJ 
39T (BK-BR) [BKJ 
39R (BR-BK) [BRJ 
40T (BK-BL) [BKJ 
40R (BL-BK) [BLJ 
41T (Y-BL) [Y] 
41R (BL-Y) [BLJ 
42T (Y-O) [YJ 
42R (0-Y) [OJ 
43T (Y-G) (YJ 
43R (G-Y) [GJ 
44T (Y-BR) [YJ 
44R (BR-Y) [BR] 
45T (Y-S) [YJ 
45R (S-Y) [S]_ 
46T (V-BL) (V] 
46R (BL-V) fBLJ 
47T (V-0) [V) 
47R (0-V) [0] 
48T (V-G) [V] 
48R (G-V) [G) 
49T (V-BR) [V] 
49R (BR-V) [BR 
50T (V-S) [V) 
50R (S-V) [SJ 

TE RM INAL 
ON KTU 

230A 23011t 

25A 30A 
lOA lOA 

25A 
lOB 

28A 30A 
lCC lOC 
28A 25A 
lOD lOD 

7A 
SA 
7B 
SB 
7C 
8C 
7D 
8D 

• Strap to 22T or terminate LG lead to lamp ground if cable terminal is not provided. t Not terminated. 
( ) Current Color Code. 
( ] MD Color Code. 

TERMINAL TERMIN AL ON 202C 
ON 207C OR D 

KTU KTU 

25 ... ., 
10 .... 
25 "" " 10 "" 

1B-11B-21B 
2B-12B-22B 

32B 
3B 

36B 
12A 
36B 
13A 
37B 
14A 
37B 
15A 
38B 
16A 
38B 
17A 
40B 
18A 
40B 
19A 
31B 
20A 

7 ..., 
8 ~ 

7 "" " 8 "" 

Poge 15 



SECTION 518-114-430 

TABLE 8 

200G-TYPE KTU -CONNECTIONS 

64Bl-75 CABLE TERMINAL TERMINAL* TERMINALt TERMINAU lUMINAL 
LEAD ON ON ON 

FEATURE 
ON 207C 

DESIGNATION TERMINAL INSIDE WIRING KTU KTU KTU KTU 
STRIP CABLE 

232A 1232B 230A 1 2301 202C !2020 A BLUE BINDER 

T 1 (W-BL) [W] lA-llA 

R 2 (BL-W) [BL] 2A-12A 

A 3 (W-0) [W] 3A-13A 
Line 1 

A1 4 (0-W) [0] 4A-14A 

LG 5 (W-G) (W] 6A-16A 

L 6 (G-W) [G) 5A-15A 

T 7 (W-BR) [W] 1B-llB 

R 8 (BR-W) [BR] 2B-12B 

Line 2 A 9 (W-S) [W] 3B-13B 

Al 10 (S-W) [S] 4B-l4B 

LG ll (R-BL) [R] 6B-16B 

L 12 (BL-R) [BL] 5B-15B .. 
T 13 (R-0) [R] 1C-llC .!l 

R 14 (0-R) (0] 2C-12C 

Line 3 A 15 (R-G) [R] 3C-13C 
Al 16 (G-R) [G) 4C-14C 

LG 17 (R-BR) [R] 6C-16C 
L 18 (BR-R) [BR] 5C-15C 

T 19 (R-S) [R] lD-llD 
R 20 (S-R) [S] 2D-12D 

Line 4 A 21 (BK-BL) [BK] 3D-13D 
Al 22 (BL-BK) [BL] 4D-14D 

LG 23 (BK-0) [BK] 6D-16D 
L 24 (0-BK) (0] 5D-15D 

T 25 (BK-G) [BK] lA-llA 1-ll 
R 26 (G-BK) [G) 2A-12A 2-12 

A 27 (BK-BR) [BK] 
··-

3A-iaA 3-13 
Line 5 

.. 
Al 28 (BR-BK) [BR] 4A-14A 4-14 .!l 

LG 29 (BK-S) [BK] 6A-16A 6-16 
L 30 (S-BK) [S] 5A-15A ++ 

"" 
5-15 

T 31 (Y-B L) [Y] 1B-llB " 1-ll "" 
R 32 (BL-Y) [BL] 2B-12B 2-12 

Line 6 A 33 (Y-O) (Y] 3B-13B- 3-13 "" " Al 34 (0-Y) [OJ 4B-14B 4-14 "" 
LG 35 (Y-G) (Y] 6B-16B 6-16 
L 36 (G-Y) [G) 5B-15B 5-15 

T 37 (Y-BR) [Y] 30 
Manual R 38 (B R-Y) [BR] 40 

Intercom 
LG 39§ (Y-S) (Y] Line 
L 40 (S-Y) [S] 28 

• 2328 KTU 1s arranged mternally to d1sable t1me-out feature when BF relay is operated. 

t 230B KTU is arranged for individual fusing of circuits 1 and 2 and circuits 3 and 4 lamp input power. 

t If second 230A or B KTU is not used for Jines 5 through 8, terminate leads on 202C or D key telephone units as shown. 
§ Strap to terminal strip A, punching 5. 
( ) Current Color Code. 
[ ] MD Color Code. 
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ISS 1, SECTION 518-114-430 

TABlE I (Conti 

200G-TYPE KTU - CONNECTIONS 

6411-75 CAlLI TERMINAL TERMINAL TERMINAL TEIIMINAI.t 
TERMINAL LIAD . 

ON ON ON FIATURE DESIGNATION TEIIMINAL KTU KTU KTU ON 207C 
INSIDI WiliNG KTU STIIP 

CAlLI 
232A 12321 230A 12301 202C 12020 A 

T 1 (V-8L) [V] 1C-11C 1-11 
R 2 (BL-V) [8L] 2C-12C 2-12 

Line 7 A 3 (V-0) [V] 3C-13C 3-13 ""' (0-V) [0] 4C-14C 
... A1 4 4-14 "' 

LG 5 (V-G) [V] 6C-16C 6-16 
L 6 (G-V) [G] 5C-15C ++ 5-15 

""' T 7 (V-8R) [V] 1D-11D " 1-11 e-1 

R 8 (8R-V) [8R] 2D-12D 2-12 

Line 8 A 9 (V-S) [V] 3D-130 3-13 -5 A1 10 (S-V) [SJ 4D-14D 4-14 .... 
LG 11 (W-8L) [WJ 6D-160 6-16 
L 12 (8L-W) [8LJ 5D-15D 5-15 
T 13 (W-0) [WJ 1-11 
R 14 (0-W) [OJ 2-12 

Line 9 A 15 (W-G) [WJ 3-13 -5 A1 16 (G-W) [GJ 4-14 ., 
LG 17 ( W-8R) [W] 6-16 
L 18 (8R-W) [8R] 5-15 
T 19 (W-S) [WJ 18-118-218 
R 20 (S-W) [S] 28-128-228 
LG 21 (R-8L) [RJ 32B-
L 22 (BL-R) [8L 3B 
8(2) 23 (R-0) [R] 368 
R(2) 24 (0-R) [0] 12A 

···-8(3) 25 (R-G) [R] 368 
R (3) 26 (G-R) [GJ 13A 
B(4) 27 (R-BR) [R] 37B 

Dial R (4) 28 (BR-R) [BRJ 14A Selective 
8(5) (R-S) [R] 37B Intercom 29 

Line R(5) 30 (S-R) [SJ 15A .. 
B(6) 31 (BK-BL) [BK] 38B 
R(6) 32 (BL-BK) [BL] 16A 
B(7) 33 ( BK-0) [BK] 38B 
R (7) 34 (0-8K) [OJ 17A 
B(8) 35 (BK-G) [BK] 40B 
R(8) 36 (G-BK) [G) 18A 

· -B(9) 37 (BK-8R) [BK] 40B 
R(9 ) 38 ( BR-BK) [BR] 19A 
B(O) 39 (BK-S) [BK] 31B · -
R (O) 40 (S-BK) [S] 20A 

t If second 230A or B KTU is not used for lines 5 through 8, terminate leads on 202C or D key televhone units as shown. ( ) Current Color Code. 
[ J MD Color Code. 
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SECTION S11- 114-430 

FIATURE LIAD 
DUIGNAnON 

Line 1 Bl or BZl 
Rl or BZ 

Line 2 Bl or BZl 
Rl or BZ 

Bl or BZl Line 3 
Rl or BZ 

Line 4 Bl or BZl 
Rl or BZ 

.~ 
rn Line 5 Bl or BZl 

"" " 
Rl or BZ 

< 
Line 6 Bl or BZl 

Rl or BZ 

Bl or B!U Line 7 
Rl or BZ 

Line 8 Bl or BZl 
Rl or BZ 

Line 9 Bl or BZl 
Rl or BZ 

Line 1 T 
R 

Line 2 T 
R 

Line 3 T 
R 

Line 4 T 
I>< R 
IQ 
Po. T .. Line 5 
0 R 

0 
T Q Line 6 
R 

Line 7 T 
R 

Line 8 T 
R 

Line 9 T 
R 

Spare 

TABLE 8 (Cont) 

2000-TYPE KTU - CONNECTIONS 

64&1·75 CAlLI TIIIMINAL TlltMINAL TIIIMINAL 
ON ON 

TIIIMINAL INSIDI WIRING KTU KTU 
STRI P CAW 

212A 1 2221 230A Jnoa A 

1 (Y-BL) [Y] 25A 
2 (BL-Y) [BL] l OA 

3 (Y-O) [Y] 26A 
4 (0-Y) [0] lOB ... 
5 (Y-G) [Y] 28A 30A 

,!l 

6 (G-Y) [G) lOC lOC 

7 (Y-BR) [Y] • 28A 30A 

8 (BR-Y) [BR] i lOD lOD 

9 (Y-S) [Y] ii 25A .. 
10 (S-Y) [S] " l OA 

z 
11 (V-BL) [V] ~ 25A 30A 
12 (BL-V) [BL] 0 lOB lOB ~ 
13 (V-0) [V] 28A 25A " ... 
14 (0-V) [0 ] lOC lOC 

15 (V-G) [V] 28A 30A 
16 (G-V) [G) lOD lOD 

17 (V-BR) [V] 
18 (B&-V) [BR] 

19 (V-S) [V] 7A 
20 (S-V) [S] SA 

21 (W-BL) [W] 7B 
22 (BL-W) [BL] 8B ... .. 
23 (W-0) [W] 7C 

..... 

24 (0-W) [0] 8C 

25 (W-G) [W] 7D 
26 (G-W) [G) 8D 

27 (W-BR) [W] 7A 
m 28 (BR-W) [BR] SA 
D 

29 (W-S) [W] z 7B ii 
30 (S-W) [S] ~ 

SB ++ 

"" " 31 (R-BL) [R] .. 7C ... 
" 32 (BL-R) [BL] 8C 

33 (R-0) [R] 7D 
34 (0-R ) [0] 8D 

35 (R-G) [R] 
36 (G-R) [G) 

37 (R-BR) [R] 
38 (B&-R) [BR] 

39 (R-S) [R] 
40 (S-R) [S] 

TIIIMINA~ TIIMINAL 
ON ON 207C KTU KTU 

202C j mD 

25 ... 
" 10 ..... 

25 I 30 "" 10 10 ~ 

26 "E 
10 ., 

25 I 30 -5 
10 10 ... 

25 -5 
10 "' 

7 ... .. 
8 ..... 

7 "" " 8 ... 
7 "E 
8 ., 
7 -5 
8 ... 
7 -5 
8 "' 

t If second 230A or B KTU is not used for lines 6 through 8, tenninate leads on 202C or D key telephone umts as shown. 
[ ] MD Color Code. 
( ) Current Color Code. 
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FEATURE LEAD 
DESIGNATION 

20V DC Talk GRD 
(A Bat.) BAT. 

20V DC Sig GRD 
(B Bat.) BAT. 

Motor GRD 
Supply lOV ± 

Aud Sig GRD 
Supply BAT.,±, or 105V ± 

Lamp Supply GRD 
1st 4 Lines ±or BAT. 

Lamp Supply GRD 
2nd 4 Lines ±or BAT. 

Lamp Supply 
9th Line and GRD 
Dial Selective ±or BAT. 

Intercom 

±or BAT. 
Lamp ±: or BAT. 

Supply ±or BAT. 
±or BAT. 

Spare 

Vacant 

TABlE B (Cont) 

200G-TYPE KTU- CONNECTIONS 

6411-75 CAlLE TERMINAL TERMINAL TERMINAL 
ON ON 

TERMINAL INSIDE WIRING KTU KTU 
STRIP CAlLE 

E GREEN IlNDER 232A 1 2321 230A J 23DI 

1 (BK-BL) [BK] 25 
2 (BL-BK) [BL] 24 

3 (BK-0) [BK] 27A 14A 
4 (0-BK) [0] 39 26A 
5 (BK-G) [BK] 27 
6 (G-BK) [G) 26 

7 (BK-BR) [BK] 
8 (BR-BK) [BR] 29 25A 
9 (BK-S) [BK] 30A 16A 

10 (S-BK) [S] 29A 29A 
11 (Y-BL) [Y] 30A 16A 
12 (BL-Y) [BL] 29A 29A 

13 (Y-O) [Y] 
14 (0-Y) [0] 

15 (Y-G) [Y] 9 
16 (G-Y) [G] 10 

17 (Y-BR) [Y) 19 
18 (BR-Y) [BR] 20 

19 (Y-S) [Y] 
20 (S-Y) [S] 

21 (V-BL) [V] 
22 (BL-V) [BL] 

23 (V-0) [V) 
24 (0-V) [0] 

25 (V-G) [V] 
26 (G-V) [G] 

27 (V-BR) [V] 
28 (BR-V) [BR] 

29 (V-S) [V] 
30 (S-V) [S] 

31 
32 

33 
34 

35 
36 

37 
38 

39 
40 

ISS 1, SECTION 518-114-430 

TnMINALi 
TERMINAL ON 
ON 207C KTU 

KTU 

202C 202D 

... 

.!l 

++ 30 6 ... "0 

" 
., 

"" 29 29 ... 

30 6 :; 32B 
29 29 "' 29B 

t If second 230A or B KTU is not used for lines 5 through 8, terminat e leads on 202C or D key telephone units as shown. ( l Current Color Code. 
[ ] MD Color Code. 
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SECTION 518-114-430 
TABLE C 

200K-TYPE KTU- CONNECTIONS 

64A 1-50 CAlLE TERMINAL 
TERMINAL TERMINAL TERMINAL 

FEATURE 
LEAD 30-TYPE 

INSIDE WIRING 
ON 232A ON 230A ON 202C 

DESIGNATION CONN OR I OR I OR D 
BLOCK 

CAlLE KTU• KTUt KTU 
TERMINAL 

BLUE IlNDER 

T IT (W-BL) [W] lA-llA 
R lR (BL-W) [BL] 2A-12A 

Line 1 A 2T (W-0) (W] 3A-13A 
Al 2R (0-W) (0] 4A-14A 

LG 3T (W-G) ~;r; SA-lSA 
L 3R (G-W) 5A-15A 

T 4T (W-BR) [W] 1B-11B 
R 4R (BR-W) [BR] 2B-12B 

Line 2 A 5T (W-S) [W] 3B-13B 
A1 5R (S-W) [S] 4B-14B 

LG ST <R-B L ) [~R~l SB-lSB 
L SR (BL-R) BL 5B-15B 

T 7T (R-0) [R] 1C-11C 
R 7R (0-R) [0] 2C-12C 

Line 3 A 8T (R-G) [R] 3C-13C 
A1 8R (G-R) [G] 4C-14C 

LG 9T (R-BR) [R] SC-lSC 
L 9R (BR-R) [BR 5C-15C 

T lOT (R-S) [R] 1D-11D 
R lOR (S-R) [S] 2D-12D 

Line 4 A 11T (BK-BL) [BK] 3D-13D 
Al 11R (BL-BK) [BL] 4D-14D 

LG 12T (BK-0) [BK] SD-lSD 
L 12R (0-BK) ·[of 5D-15D 

T 13T (BK-G) [BK] 1-11 
R 13R (G-BK) [G] 2-12 

Line 5 A 14T (BK-BR) [BK] 3-13 ... 
A1 14R (BR-BK) [BR] 4-14 :l 

LG 15T (BL-S) [BK] S-1S 
L 15R (S-BL) .[S] 5-15 

T 1ST (Y-BL) [Y] 1-11 
R lSR (BL-Y) (BL] 2-12 

LineS A 17T (Y-O) [Y] 3-13 ., 
" A1 17R (0-Y) [0] 4-14 "" 

LG 1ST (Y-G) [1l S-lS 
L 18R (G-Y) [G 5-15 

T 19T (Y-BR) [Y] 1-11 
R 19R (BR-Y) [BR] 2-12 

Line 7 A 20T (Y-S) [Y] 3-13 ., .. 
Al 20R (S-Y) (S] 4-14 "' 
LG 21T (V-BL) fV] S-lS 
L 21R (BL-V) fBL 5-15 

T 22T (V-0) fVl 30 
Manual R 22R (0-V) OJ 40 

Intercom 
Line LG 23T (V-G) f6l 27 

L 23R (G-V) 28 

Dial T 24T (V-BR) [V] 
Selective R 24 R (BR-V) [BR] 
Intercom LG 25T (V-S) [V] Line L 25R (S-V) [S] 

• 232B KTU IS arranged internally to disable time-out feature when BF relay is operated. 
t 230B KTU is arranged for individual fusing of Circuits 1 and 2 and Circuits 3 and 4 lamp input power. 
( ) Current Color Code. 
[ ] MD Color Code. 
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TERMINAL 
ON 207C 

KTU 

1B-11B-21B 
2B-12B-22B 

32B 
3B 



FEATURE LEAD 
DESIGNATION 

B(2) 
R (2) 

B (3) 
R (3) 

B (4) 
R (4) 

B(5) 

Dial 
R(5) 

Selective B(6) 
Intercom R (6) 

Line 
B(7) 
R (7) 

B(8) 
R(8) 

B(9) 
R (9) 

B (O) 
R(O) 

Line 1 Bl or BZl 
Rl or BZ 

Line 2 Bl or \Zl 
Rl or Z 

Line 3 Bl or BZl 
Rl or BZ 

Line 4 Bl or \Zl 
Rl or Z 

Line 5 Bl or ~~1 
Bl or BZl 

Line 6 Rl or BZ 
Rl or BZ 

Line 7 Bl or BZl 
R1 or BZ 

Line 1 T 
R 

Line 2 T 
R 

Line 3 T 
I>< R ~ 

"' T .. Line 4 
0 R 

0 
T 0 Line 5 
R 

Line 6 T 
R 

Line 7 T 
R 

Ringing GRD 
Supply 105V+ 
Local GRD 

Ground GRD 

TABLE C (Cont) 

200K-TYPE KTU - CONNECTIONS 

64A I-50 CAIII.E TERMI NAL 
TERMINAL TERMINAL 

30-TYPE 
INSIDE Wil iNG ON 232A ON 230A 

CONN 0 1 1 011 
ILOCK CAlLE 

KTU* KTUt 
TERMINAL ORANGE IINDEI 

26T (W-BL) [W] 
26R (BL-W) [BL] 

27T (W-0) [WJ 27R (O-W) [0 

28T (W-G) [W] 
28R (G-W) [G] 

29T (W-BR) CW] 29R (BR-W) BR] 

30T (W-S) [W] 
30R (S-W) [S] 

31T (R-BL) [R] 
31R (BL-R) [BL] 

32T (R-0) [R] 
32R (0-R) [0] 

33T (R-G) fRl 33R (G-R) G] 

34T (R-BR) [R] 
34R (BR-R) [BR] 

35T (R-S) m 25A I 30A 35R (S-R) lOA lOA 
36T (BK-BL) [BK] 25A 
36R (BL-BK) [BL lOB 
37T (BK-0} [~K] 25A 
37R (0-BK) 0] lOC 
38T (BK-G) rEKJ 28A .I aoA 38R (G-BK) G] l OD lOD 
39T (BK-BR) f~K] 
39R (BR-BK) BR 
40T (BK-S} rrs~l 40R (S-BK} 
41T (Y-BL} [Y] 
41R (BL-Y} (BL 
42T (Y-O) fYl 7A 
42R (0-Y) 0] SA 
43T (Y-G} [Y] 7B 
43R (G-Y) [G] 8B 
44T (Y-BR) [Y] 7C 
44R (BR-Y} [BR] sc 
45T (Y-S) [Y] 7D 
46R (S-Y} [S] SD 
46T (V-BL) [V] 
46R (BL-V) [BL] 

47T (V-0) [V] 
47R (0-V) [0] 

48T (V-G) [~~ 48R (G-V} rG 
49T (V-BR) [V] 29 2SA jsoA 49R• (BR-V) [BR] 
SOT (V-S) [V] 
50R (S-V) [S] 

ISS 1, SECTION 518-114-430 

TERMINAL 
TERMINAL ON 202C 
ON 207C OI. D 

KTU KTU 

36B 
12A 

36B 
13A 

37B 
14A 

37B 
15A 

38B 
16A 

38B 
17A 

40B 
18A 

40B 
19A 

31B 
20A 

25 ~ 10 
25 ..., 

" 10 « 

25 ..., 
10 .. 

"' 

7 ... 
8 .!.l 

7 ..., 
" 8 « 

7 ..., .. 
8 "' 

• If J86731C, List 1 (frequency-generator) power plant is installed locally, disconnect and tape (V-BR) [V] and (BR-V) [BR] cable pair. 
( ) Current Color Code. 
[ ] MD Color Code. 
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22 Pages 

TABLE D 

200-TYPE KTU OPTIONS 

WIRING fOI CO OR PIX UNES 

Metalic Ringing (Furnished) 

Grounded Ringing 

Interrupted Audible Sig 
(Furnished) 

Steady Audible Signal 

Max 40 Lamps 
Lamp (Furnished) 
Max 

Max 80 Lamps 

OPTION 

z 
y 

X 

w 
s 

R 



BELL SYSTEM PRACTICES 
AT&TCo Standard 

1. GENERAL 
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SERVICE 

1 A 1 KEY TELEPHONE SYSTEM 

200H PACKAGED UNITS 

2. CONNECTIONS 

ADDENDUM 518-114-431 
Issue 1, August 1974 

1.001 This addendum supplements Section 
518-114-431, Issue 3. The attached pages 

must be inserted in the section in accordance with 
the filing instructions above. 

The following changes apply to Part 2 of the 
section: 

1.002 This addendum is issued to: 

(a) Add the 232C KTU 

(b) Add caution concerning 207C KTU. 

AHached: 

Page 3 dated August 1974, revised 
Page 4 dated August 1974, revised 
Page 5 dated August 1974, revised 
Page 6 dated August 1974, revised 
Page 15 dated August 197 4, revised 
Page 16 dated August 1974, revised 

(a) Table B-revised 

(b) Fig. 1-revised 

(c) Table F-revised. 

© American Telephone and Telegraph Company 1972, 1974 
Printed in U.S.A. 

Page 1 
1 Page and Attachments 





BELL SYSTEM PRACTICES 
AT&TCo Standard 

SECTION 518-114-431 
l11ue 3, September 1972 

SERVICE 

1 A 1 KEY TELEPHONE SYSTEM 

200H PACKAGED UNITS 

1. GENERAL 

1.01 This section is reissued to: 

e Revise tables and figures 

e Provide additional option information. 

1.02 This issue of the section is based on the 
following drawings: 

e SD-69286-01 Issue 8D 

e SD-69354-01 Issue 6D 

e •SD-69447-01 Issue 6D 

e SD-69529-01 Issue 6B• 

If this section is to be used with equipment or 
apparatus reflecting later issue(s) of the drawing(s), 
reference should be made to the SDs and CDs to 
determine the extent of the changes and the 
manner in which the section may be affected. 

1.03 Additional information regarding the 200H 
packaged KTU may be found in a reference 

section of the 518 Division BSPs. 

2. CONNECTIONS 

2.01 See Fig . 1 for strapping arrangements 
between KTUs, power connections, and key 

cable connections. 

2.02 Fig. 2 and 3 provide connections for the 
247 A(MD) and 247B KTUs, respectively, 

when TOUCH-TONE® calling is required. •Fig. 4 
provides Y2 card options in 247B KTU .• 

2.03 •Tables A, B, C, and D provide option 
information. Table E provides current drain 

information and Table F shows features , and 
connections for key cables at both the KTUs and 

terminal strips E, F, G, H, and J on the 64B1-100 
Cable Terminal.• 

2.04 This package is factory-wired for the digit 
2 to be used as the initial digit of 2-digit 

codes. When required, any other digit except 1 
may be used as the initial digit. The digit so 
assigned cannot be used as a single-digit station 
code. Connecting the SW2 lead to selected terminal 
2A through 9A on 207C KTU determines the first 
digit. Example: SW lead connected to 2A terminal 
the first digit is 2, and if connected to 3A the 
first digit is 3, etc. 

2.05 Station selection may be accomplished through 
the operation of a locally furnished signal 

key . Signaling keys 551A or 549-type may be 
provided by 1A, 1A1, or 1A2 Key Telephone 
Systems, or equivalent keys may be used. See 
Table A for signal key lead connections. 

2.06 For all system arrangements where direct 
current is used to operate bells, buzzers, or 

lamps, assume a current drain of 0.056 amp for 
each 7 A-type bell or buzzer and a current drain 
of 0.035 amp for each A3 lamp. The current drain 
for the 2-talking link is shown in Table E. 

2.07 Connection Index: 

Table A-SD-69354-01 Options in 200H-Type 
KTU 

Table B-SD-69286-01 (6A Key Telephone System) 
Options Used With 200H-Type KTU 

Table C--SD-69447-01 (247A KTU) Options 
Used With 200H-Type KTU 

Table D-SD-69529-01 (247B KTU) Options 
Used With 200H-Type KTU 

Table E-Current Drain Requirements for 
2-Talking Link Arrangements 

© American Telephone and Telegraph Company, 1972 
Printed in U.S.A. Page 1 



SECTION 518-114-431 

Table F-Features and Connections at KTUs 
and Terminal Strips E, F , G, H, 
and Jon the 64B1-100 Cable Terminal 

Fig. 3-Addition of TOUCH-TONE® Adapter 
Circuit, 247B KTU with 222A and 223A 
KTUs 

Fig. 1-Strapping and Connection of the 
200H-Type KTU Fig. 4-Y2 Card Options in 247B KTU 

Fig. 2-Addition of TOUCH-TONE® Adapter 
Circuit, 247A KTU(MD) with 222A and 
223A KTUs 

-+TABLE A+-

SD-69354-01 OPTIONS IN 200H-TYPE KTU 

FEATURES OPTIONS 
SEE TABLE F AND FIG. 1 

Station Over T and R leads y 

audible Over separate 
signal signaling pair z 

Flash, wink, Provided in package X 
ring, and Provided externally w time-out 
circuit 

Electro- KS-15900, List 1 
T mechanical interrupter, 10v ac 

flash, wink, 
ring and KS-19384, List 2 
time-out v 
circuit 

interrupter, 24v de 
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-+TABLE 8+-

SD-89286-01 (SA KEY TELEPHONE SYSTEM) OPTIONS USED WITH 200H·TYPE KTU 

TYPE 
FEATURES OPTIONS OPTION 

Used with single- or 2-link arrangement A 
Used with selector only arrangement B 
With camp-on G 
Without auxiliary relay busy lamp circuit H 
Without preset conference J 
Without auxiliary relay lamp flash circuit s 

SYSTEM Two-talking link arrangement with camp-on T 
Over nine codes w 
Without add-on transfer circuit or auxiliary relay station circuit AG 
Dial, busy, and audible tone* AJ 
Interrupted ringing AK 
Single spurt ringing AL 
Busy signal and camp-on control circuit when used with 207B KTU AQ 
Is automatically cut off E 
Is not automatically cut off F 
Audible signal over T and R leads y 

STATION Audible signal over separate signal pair z 
Signal key selection of local or off-premise station when interrupted 

AE ringing is provided 

*Only busy tone is furnished. 

Page 3 
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:JIJ'V 
• a 
~-= 
:.~ ,. 
c ca 
c 
:. --o .... 
~ 

~ 
Gp 
~ 

I 
TSB 

222A KTU 

TSA TSB 

I 
• 

!!ill 
~~ 

Fig. 1--+Strapping and Connedions of KTU (Sheet 1 )t 

232- TYPE KTU 

IOV 

MOT *® 1®* 

[

..!.._>::::-€) 
PWR ..:... 
SUP __J 0 

~ 
~ 

~] MANUAL 
IN T ERCOM . 

!§. 

223A KTU 

MULT 
TO 
succ 
KTU 

MULT 
TO 
succ 
KTU 

"' "' !l 
6 z 
~ 

! -
~ 



224A 
(lfll0) OR 
I KTU 

216A 
KTU 

207C KTU 222A KTU 

TSA TS B TSC !: TSO 
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232- TYPE 
KTU 

223A 
KTU 

TSA 

TBI AI ~-
** \!1 3Bl-"-iliit-----liiii----ll!!---{ a succ 
37·}-'-.::..;,.--l .. ----1--*-ty'I-O-P-T-[-_;-1:0.:.5-::.V-!::::~~~-0--ii, !i---RE-MOV-E-iiii!\-{39 H I ] ~~LT 

P~~o 5s~; R GRO ~~~':'TF KT U 

19 

10$V± PROVIDED 
BA T. , {NOT 
OR t '29\ RECOIAEOl : ~ 

•® OPT [ -'•""•-=o '-!ill, H-<.r:' lrl· ,!!!. -----i!ii----i~i!i-. ------<~-, 
.~~0 .·J~ ~·GAO w :: ] STA : I 

--'--'---if<---1 • ~-=- I· ,, . ,.--.. c ?-<1 s 21 ¥ 

·, ( 21}-=-§-------3!-+-<'--'}-~1--"-- p~ ' 
: ~}--~~~S~T~2~2~3=A----~~ r1~~-----i"~· ------~~------~~~-------i~-; 

~)--1\i, 1!--::.;.::.:.:-=:.::.: ::.;.::__. / J C ~ ' q>)---jt!--"':::_] ~~A ll ~~:~ ~ ~ ~ ~~ 
( >2l-"-c~!---------l~-H~ ~ s 

'• ~ 1 
1ST 22 3A ,. 18 '< 

RG 

1 s 

15 RS 

16 RG 

17 s 

] 

STATION 20 
I ST 2234 
STATION ~ 

2ND 2234 
STAT ION 8 
3RD 2 23A 

] 

STATION 3 
1ST 223A 
STATION 6 
2ND 223A 
STATION 9 
3RO 223A 

. : ~}-*\11!·· --'-::..;;:_:_:_:: __ ) c Jl -~ ~. ::] ~!A I ~~ I I 
jll ~c ~. ~ ~ 
~ nrn ~·:0 

2
:::A c i, · ~ . -, ' .. , 1 ~ .. ~. ] ~~\~~·{A~ ~'}--!!5t---':::":.:0:..;::22~3::A:__ J W•; • . :: ] STA L.-~.---{ STAT ION 0 

~ c » .... st 37 s 24 RS I 3RD 223A 

r----1!!'¥' -{ : )-:"'· ...... !!-, -] ~~· 
29 c 1 . 

i ~~ 1 8 

~ {,;)-,~~· RS .] >or--BAT. ·--~ ;~: 1 

'------!1@3-+--( B. H RG ~~A \z>--ll':II-'L'-F-
25rc~-~-----------~~-·-------~~---~~-{7 r 5 ~r--.~L=-'-

1 ~~j:! ]::· i ~~==::~~~:= 
-~ 2&}-=-c-li!!!----------l~!i-----i~~~!--H~-(t , ~] ~~A ~:r-=~--1:::~~..:~~"":=_ 

27 C W ~· '~ >;;')---i!1!-L::.;W;_ 

·- c I , , $ ~] ~~A ~~==:':=~~:~ 
KEY 
TEL SY S 
IAOR IA I 

" 28}-=--f ~~!i! •. f--------------Eif-------i!!',~!f-. ----(~ iP-.. S, ~}--{j!i:-L::,:W:_ 
-~ ~ ~}---ll!l--'L'-'W'-

I2. 8 '1' 1 ~ ~ :i @}t LW 

'-~·~·--'~·~~----~~~·~------------~~~-~------~m~·~-------m*~"-------~··~--<· ~•r---l~-'L~ .. ~ 2 r ,, i\li !i! , 10 1 7}--i~...:;:.. 
20 L. U rf ~ill ~ !:~' 10 18 }---1!!--'L:,:W:_) 

(SEE NOTE } 

!li iill! !~.ill 11 m l<ll 

NOTE : 

IF CAMP- ON CIRCUIT FAILS TO CUT THROU GH DURING LINK TRANSFER, OU£ TO REL AY (LTRI,IN THE 224A (MDI ORB KTU, OPERAT ING 
AND REL EASI NG BEFORE RELAY (BY) IN THE 2 2 4A ( MDI OR 8 KT U RELEASES, DISCONNECT THE •L.u" LEAD FROM T ERMINAL 20 
AND CONN ECT A 3900 OHM KS - 13490, L l RESISTOR ACR OSS SC REW TERM INA L S 20 AND 30 OF THE 224A (MDI OR 8 KTU. 
CONNEC T THE " LU " LEAD TO TERMINAL 30. 

**2248 KT U ONLY. 

Fig. 14Strapping and Connections of KTU (Sheet 2). 
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224A (NO) 
ORB 
KTU 

NOTE : 

E WIRED PAC~AG 
FOR SIN 
SPURT 
OVER T 
RING. Sf 
FOR AV 
OPTION 

GLE 
AUDIBLE 
IP AND 

E TABLE A 
AILA BLE 
s, 

7 

• SD 19354 
+ so 69286 
*SO 6~47 

** 2248 I( 

- 01 OPTIONS 
- 01 OPTIONS 
- 01 OPTIONS 

TU ONLY 

.. 
14 

.. 
40 

• 
10 

BT 

-~ 
BTl 
OR 

-~ 

' 

' < 

TO 232-
TYPE KTU 
tOR [QUIVAl£ 
IN ANOTHER 
SYSTEM 

~~ : 

>-

~ co 
LF 

RO f. 

17 

" 

" •• II!! "* 
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216A 207C 222A KTU 232-TYPE KTU 223A KTU 
KTU KTU 

TSA TSO Jll TSD TSA TSB 

~: 
TSC ®+ BZ L" 

~~®·~ 
37 

®++ •• TTO 

J 
+ 

I .. 
®++ : )rn,@++ ® 

e " R .. 
r< R 

~ ~~ 
.. 

REMOVE '• 

12~ FACTOIItY 

~ STRAPS IF 

CD• CD• PROV~D£0 
' 

>-< L l 

' •• • '--- fl ~ CD• 
L l " L CD• "], L l ~ 00+ 

" ~®+ r A BAT. • 24 
PWR 20 
SUP A GftD ' 

10 50 25 
REMOVE ' 2328 AN) c 

~~:: . I~L """"om 

~ .. 
Tl ~ 

" " B BAT 
34 

Rl 

( B BAT, ' ,. ~ . 

r PWR . 

~ " SUP 8 GftD 

~ f. I • ~ ~ ~ I 
' • ~ · 

3 

Bl 

~ ~;_ ~ • 
J REMOVE ® OPT ION •• ' 24 IS) STRAPS IF 232 - TYPE 
J >.;: ~ KTU tOR 

~~· 
' >-< · >-< EOUIVALENn IS TO I ,. 

~ lti c? BE CONNECTED FROM 30 

jjJ 27 leg ANOTHER SYSTEM 

~ / 20 >< 20 
~+RSI @n• 

~ ,, 
2B : 

~ 

I 
'I ct. @+ 

"' FNLY ' @• @• . ., 

I ~ 10 
@• <; 

M, rM @• ~ ~ ~ ~ if!! @• i ?c J . ~- ~ ~ ®• 
~ 

r~· ~ uoc.·- ~ @• I l ,,, d ¥1 , , 
. ~ 

' 40 
BY @)• ' 0 '. CED• I 
BY illl ill ~~f, 0-~ 
BIA l!!l I I I l!jj 

40 
~ i 

Fig. 1--*Strapping and Connections of KTU (Sheet 3). 

TO 
F IG, 2 

MULT 
TO 
succ 
KTU 



(N 

TO fiG 
SWEET 

S(l[CTOR CIRCU IT 
207 !J (MD) OR C IHU 
(NOTE 2) 

'" TSB 

17 
LCK 

zs'\(U)t 
OTE 9 )t 

~~ 
[ !TO . I 

3 n o 

~ (N OTE 10 ) ;... 
~ s 

(? SY7 

'>< SYO 

~ SY9 

'J..<. SY8 

\!... 

~ ®'+ © * 
.::::.: (NOTE I I J t&'lt 

5 
SY5 

• SY4 q/+ ®* 
( HOTE 12) t0 t 
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3 

SY3 

(HOT£ 13 J t(i)* 
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~ C09 

~ CR8 

~ C07 

~ C06 

>! C05 
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~ 
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TOUCH - TON( ADAPTER TRANS f ER CIRCUITS .: RIHCING AN 
247A (NO) KTU (NOH 2) TON[ CONTR Ol 
(NOTES 2 AND 3) 

1ST ZI6A KTU 2ND 216A KTU 3RD 2 16A KTU CIRCU I T 

(MAX 18 (MAX. 27 (MAX . 36 22 7 A(~O) OR 
TSA TSB coors) COD£ 5) coors) B KTUI JF~ 

[NOTE 2) 
VIDEO) 

~';" 6 BAT. 20 - 26Y DC 

~ rB 33 >,;< PWR SUP 
!RO 

~ TSO 
J2 

(NOTE: 4) ~ DNA I •®:r •0 '" ~~2S ®' " 35 

{NOH 5) \(NO!( 6 ) 
(NO H 7 ) 

31 34 . 
SIR 

® OTR 

COP 
21 

CO!< 
22 

>< 
~ 
~ 
~ 

-0 

-0 

-0 

-@ 

'li' ~ 
>-< ~ ~ ~ STA 5 

>! ~ ~ ~ ~ 0 
)!; 
~ 
~ " '\ 
~ 
~ 
~ 

8 

:~ 10 
TTO 

13 

SO L 
9 

!NE 
I 

~ 3 

" 20 

,. 
" ,. 
zs 

* 2 

33 

( NOH 8) 

' 
NOTE S : 

1. "TOUC H-TON£" AND ROTARY OI.A l STAT I ()IllS CANNOT BE INHR!o4 
ON THE 222A KTU OR ON TH£ SAM( 223A KTU . orr PRO~! I sr 
STATIONS US I NG TN£ 225A KTU r...AY BE ROTARY DIAL OR "TOU 
TONE " DI AL STA TIONS. SE:E: fiG . 3 fOR 22'5A KTU CO~[CTI 

2 . ALL DIODES SHOWN ARE 400J OR [QUIYAL£NT AND I-lUST 8( 

PROVIOCO AND INSTA LL(O LOC ALLY. 
3. BE f ORE: PLACING 247A (J«l) KTU IN SERV I CE ADJUST " H" AND 

R[LAY OPE'tATION. S[( SECT I ON 5 18 - 114 -116 f OR AOJUSTioiE 

4. A[MOVE (XISTING STRAP B£T\i£(N I lA Of 2078 (1o4D) OR C KT 

AND TE RM I NAL I Of TH[ fiRST 216A KTU If PROVI0£0. 

S. REMOVE (j) OPT ION WH[N 2 16A KTU IS PROVIDED. ALSO R[M 

[XIST I P+G STR AP B£T'WEEN TE Rioi i NAL S 178 AND 188 Of 2078 ( 
OR C KTU. 

6 . WHEN A 2 16A KTU I S PROVIDED, III[ MOV[ EXISTING STRA P BET 
TE RM I NAL S 35 Of f i RST 2 16A KTU AND 188 Of 2'0 78 (HD) OR 
KTU. 

7. Pt.A C[ STRAP TO TEAM I NAL 34 or LA ST 2 I 6 A KT U PAOV I 0£0, 
REMOVE [ X IST I NG STRAP BETWEE N l[R)41NALS 34 Of LA ST 216 

AMO 178 Of 2078 (J«l) Oft C KTU. 

8 . WHEN DIAL TON( IS PROVIDED ON THE 6A SYSTOI, REioiOV E 

[XISTING STRA P 8£M[N TERMINALS 2 Of 227A ( 1-40) Oft 8 K 
ANO 258 Of 207 C KTU . PLA CE DI ODE BETWEE N TERMINALS 2 
33 Of 227A (NO ) OR 8 KTU AHO STR AP AS SHOWN. 

9. PROVIDE DI OOE ON 2078 (MD ) KTU Of4LY. 

IX £0 

CH­
ONS. 

.,. 
NT. 

OVE 
HO) 

WEEN 
c 

A KTU 

TU 
AHD 

* 
10 . REI-lOVE fACTORY PROVIDED G) OPT I ON AND PLACE ® OPT I "" 28 (SHOWH ON f iG. I SHEET 3 ) WHEN "TOUCH-TONE" I247AIMDJ 

KTU) IS PROVIDED f OR " TOUCH - TONE " STATIONS. 

* 1 1. PROVIDE @ OPT ION DIODE OkLY WHEN STATION 66 IS EQU IP 30 P<O 
WITH THE 6A KTS STATI ON BUSY CI RCUIT. 

~~h 
12. PROVIDE Q) OPT ION DI ODE ONL Y WHEN SU TION 44 I S [QUI 

-;;; STA 7 WITH THE 6A KTS STATI ON BUSY CIRCUIT. 

~ 13. PROVIDE @ OPTI ON DI ODE ONLY WHEN STATION 33 IS [ QUI P 

).~ WITH THE 6A KTS SUTI?N BUSY C IRCUI T . 

*0 -!_F"-'- 0~ •. PROVIO[ @) OPTION STRAP fOR EACH SI NGLE DIGI T H\JNBEA 

APPEARING ON THE 6A KTS. 

PP< O 

P£0 

(NOTE I•) * SPARE TERMI NA L fOR DJO[)[ TERioiiNATION 

t S0-69286-0 I OPT IONS 

* S0 - 69447-01 OPT IONS 

(NOT[ 14 ) 

Fig. 2--+Addition of TOUCH-TONE® Adapter Circuit, 247A KTU (MD) With 222A and 223A KTUs. 
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TO 

MAX Tg~~QU0~~~ 
STATIONS OR 

TO 
MAX 9 ROTARY 
DIAL STATIONS 

( NOTE I) 

TO 

MAXT03~~9~f~~ 
STATIONS OR 

TO 
MAX 3 ROTARY 
DIAL STATIONS 
PER 223 A KTU 

(NOTE I) 

STATION SIGNALING CIRCUIT 
222A KTU 

I MAXIMUM 9 STATIONS) (NOT E I) 

TSA TSA 

SELECTOR CIRCUIT 
Z078 (MD) OR C KTU 

TSB 

TTO 

~--"'----

EOO 

GRO 

ONE 

SW2 

SW3 

SW4 

SW5 

SW6 

SW7 

SWB 

SW9 

swo 

CR 2 

CR3 

CR4 

CR5 

CR6 

CR7 

Fig. ~Addition of TOUCH-TONE® Adapter Circuit, 2478 KTU With 222A and 223A KTU•• (Sheet 1) 
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TO 
SH 
2 



FROM 
SH I 

TOUCH- TONE ADAPTER 24 78 KTU 
!NOTE 10 ) 

I 
TS B 

TSA ffil 8 BAT ·r-----iii!--- 2.0- 26V OC 
TTO 

2 
:. PWR SUP 

T 

SCK 

OCK 

STR 

COM 

EOO 

GRO 

LK 

20 -26V DC 
PWR 
SUP 

'-r----r--¥~. ~l-<+------, 

'17~ • 
t<~ I 

__ O~N~E----------~,~~--~f,) 
~s~w~•----------~~--~~ 
--~SW~3~----------*~ F-~~ 

SW4 ><) ~~------~~~~ 
sws ~) ~~--------~~~~ 

_..:sc.;;w..:•-------:;;;l---1 6) 
--~SW~T~----------~--~~ 
--~sw~'~--------~~---<>J 

I p 

ISS 3, SECTION 511-114-431 

TRANSFER CIRCUIT 
2 16A KTU 

LONG LINE CIRCU IT 
22~ KTU 

IIF PROVIDED) 
( NOTE Ill 

FlftST LAST 

I 
I 

M ~ 
I 

I 
{,\ T] \:..r- TO 

OFF­
PREMISE 

~ TELSET 

I NoTES ' 

I 
I 

1. '"TOUCH-TOH£'" AND ROTARY DIAl STAT IONS CANNOT BE INTER­
WI XE D OM THE 122AKTUOAQ'II THE SAM[ 223A KTU. OFF PRE­
WI ~ [ STATIONS USING THE 215A l( fU WAY BE ROTARY DIAl 
OR ~ TOOCH·TONE N DI AL STATIONS. 

I 
I'· ;~~v~rM'~~ ~: J'~;J,~r~E~ i:J. ?{,l~1~t~ 0~r~r.~ 

SHOWN, USING TTO LU.O WHEN UU IS ASS IGNED TO TOUCH· 
TONE"' DI AL STAT I ONS OR US ING T LEAD WHEN KTU IS ASSIGNEO 
TO ROTARY DIAL STATIOWS . 

I 
I 

~ I 3. PLAC£ STIUP .'IHEN ?16A ICTU NOT PROVI DED. 

• · REiriJVE EKI STIMG STUP BE.Tllt[( N TEAWINAL 17B OF' 1076 (WDI 
OR C KTU AND TERMINAL 34 OF' LAST 216A KTU OR F'ROM BETWEEN 
TERMINAL 178 AND le8 Of 2078 (MOl OR C KTU CCI'lNECT AS SHOWN 

5. PlACE " WT " LEAD ON LA ST 116A KTU PROVI DED. 

~. REWOVE EXI'iTING STRAP UTN(EN TE. Riro!INAL ? OF 127A (Ill) ) OR 
8 ICTU ANJ TERMINAL 158 OF 10 1C KTU . PLACE •>l ODE 
!FURNI S H( ~ LOCALL Y) A5 SHONN. 

SW9 ~ 
--~SW~O------------~~--~~~~O~N~A--~--~ I 

~ 
!NOTE 9) 

7. PlACE OI OOE I FURICI SHEO LOCAllY) A ') SHONN OM 2078(M01 
KTU ONLY. 

e. PROYI D( ';TRAP FOR EACH SI NGLE OIG IT NUt.II[R APPEARING 
ON THE ') 'tSTEW. 

9. R(WOYE EXI STI NG STRAP 8ET.¥£EN TERU!NlliiAOF20781MOI OR 
C ICTU AMO TERMINAL 1 OF FIRST 116A KTU. 

CR2 

--=:~R~R::=============::":====~: CR ~ " 

CR6 ) -~C~RT~-------m~---1~ 

__ C~R~I~----------~~---1~ 
~c~•~•----------~~---~~~9 
__ C~R~O~----------~~---{~: 
---- - ---] CONNECT AS 

REQUIRED 
(NOTE 12 I 

(------- :=! 

10 , WHEN AOOING THE 2478 KTU TO AN EXISTING SYSTEM EQUIPPED WITH 
OIAL TONE. A RESISTOR IIIUST BE AOOEO ON THE OT LEAD ~ THE 
DIAl TONE CIRCUIT. 

II . TH E LONGUfrtE CIRCUI T 12~A KTUI MAY BE ASSOC IATED WITH AN 
OFF-PREMISE " TOIJCH · TONE• TEL Sf.TONLY IF THE 2478 KTU 
HAS A Y2 CARD EQUIPPED WITH OPTIONS K AND M. SEE FIG 4 

12 . THE 22SA KTU SHOULD 6£ CONN£CT£0 8ETII£[H TH£ 
222A KTU OR 223A KTU AND TH£ orr PREM I 5£ 
T£l S£T. 

Mo SO 69529-01 OPTION 

Fig. ,.__.Addition of TOUCH-TONE® Adapter Circuit, 2471 KTU With 222A and 223A KTU .. (Sheet 2) 
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-- --
P/0 2478 KTU (P /0 CARD Y2) 

® 
CR 2 

K ® 

31 AS CKT 

Rl3 
154 ® 
<4 2 © 

R 15 
110 ® 
442 © 

© r 
© ® 

~RTI ( D RT 
Rl 6 

® ® © ® 

® ~ ® 

HIGH GROUP LIM I HR 

r---------------.-----~ ONG 

RS 
383 ® 
562@ ® 

q8 
750 

r R4 1 
~--~---< ~ >-+-~H 

® 135 ® 

10 

R 12 I 
(sr r NOT() I 

-24 

Rl 4 
(sr r NOH) 

' 
I 

Rl 7 I 
493 

:R3 

® ® 

R3 
51 1@ I 
562@ ii5 I 

· 24 ---~~--_. ____ ci
6

i=ll ONG 
I O + 1620 

~~~3--~~-------

ONG 

· 24A ONG 

NOTE: 
THE VA LUES Of RES I STORS Rl2 AND Rl4 SHOU LD BE S(L( CT(D 
fROM THE fOLLOWI NG LI ST TO PROVIDE REQUI RE D BIAS. 
VOLT AGE ACROSS RES I STANCE VA LUE 

CR I Rl 2 Rl 4 

® © ® © 
5 . 8V TO 6 .OV 3120 3320 4020 4270 
Q, I V TO 6.3V 3650 3920 48 10 .;230 
6.4 V TO 6.6V 4480 4750 6420 68 10 

OPTIONS : 
@AND @ ARE f ACTORY f URNIS HED . 

Fig. ~Y2 Card Options In 2478 KTU. 
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-+TABLE C+-

SD-69447-01 (247A KTU) OPTIONS USED WITH 200H-TYPE KTU 

FEATURES OPTIONS 

KTS No. 6A When station busy circuits are not provided G 
one-link 

When station busy STA 33 K and 
2-!ink circuit is provided 

STA44 J with arrangements 
STA66 H 

When one or more 216A KTU are provided N 

When 216A KTU is not provided T 

Single-digit station code v 
2-!ink arrangements I Rotary dial station y 
222A KTU with I " TOUCH-TONE'>® dial station E 

-+TABLED+-

SD-69529-01 (247B KTUl OPTIONS USED WITH 200_H-TYPE KTU 

FEATURES OPTIONS 

When 216A KTU (with KTS No. 6A) is not provided T 

Strapping for single-digit code, single- or 2-link v 

-+TABLE E+-

CURRENT DRAIN REQUIREMENTS FOR 2-TALKING LINK ARRANGEMENTS 

BATTERY SUPPLY AMPERES 

MAX CURRENT CURRENT DRAIN 
2·TALKING DRAIN AT DURING NORMAL 

LINK MIN VOLTAGE TALKING 
ARRANGEMENT CONDITION 

(20 VOLTS) (24 VOLTS) 

ABAT. BBAT. ABAT. BBAT. 

Installation over 
9 codes and using 0.374 0.827 0.205 0.200 
transfer circuit 

Installation with 
0.454 1 .007 0 .215 0.210 camp-on circuit 
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FlATU IE STA 

21 

22 

23 

' 
24 

25 
Dial 

Intercom 

26 

27 

28 

29 

20 

( ) Current color code. 
[ ] MD color code. 
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LEAD 
DESIO 

T 
R 

LG 
L 

T 
R 

LG 
L 

T 
R 

LG 
L 

T 
R 

LG 
L 

T 
R 

LG 
L 

T 
R 

LG 
L 

T 
R 

LG 
L 

T 
R 

LG 
L 

T 
R 

LG 
L 

T 
R 
LG 
L 

TABLE F 
200H-TYPE KTU CONNECTIONS TERMINAL STRIP E 

6481-100 CAllE TUM. TERM. TERM. TERM. TERM. 
lUMINAL ON ON ON ON ON 232A (MD) 224A(MD) 207C 222A 223A 

TS E INSIDE WIRE 
KTU KTU KTU OR I Oil 

CAllE KTU KTU 

1 (W-BL) [W] 1A 
2 (BL-W) [BL] 2A 

3 (W-0) [W] 4A 
4 (O-W) [OJ 3A 

5 (W-G) [W] llA 
6 (G-W) [G) 12A 

7 (W-BR) [W] 14A 
8 (BR-W) [BR] 13A 

9 (W-S) [W] 21A 
10 (S-W) [S] 22A 

11 (R-BL) [R] 24A 
12 (BL-R) [BL] 23A 

13 (R-0) [R] 31A 
14 (0-R) [0] 32A 

15 (R-G) [R] 34A 
16 (G-R) [G) 33A 

17 (R-BR) [R] 1B 
18 (BR-R) [BR] 2B 

19 (R-S) [R] 4B 
20 (S-R) [S] 3B 

21 (BK-BL) [BK] liB 
22 (BL-BK) [BL] 12B 

23 (BK-0) [BK] 14B 
24 (0-BK) [0] 13B 

25 (BK-G) [BK] 21B 
26 (G-BK) [G) 22B 

27 (BK-BR) [BK] 24B 
28 (BR-BK) [BR] 23B 

29 (BK-S) [BK] 31B 
30 (S-BK) [S] 32B 

31 (Y-BL) [Y] 34B 
32 (BL-Y ) [BL] 33B 

33 (Y-O) [Y] lC 
34 (0-Y) [0] 2C 

35 (Y-G) [Y] 4C 
36 (G-Y) [G) 3C 

37 (Y-BR) [Y] lA 
38 (BR-Y) [BR] 2A 

1st 
39 (Y-S) (Y] 

I 
4A 

40 (S-Y) [S] 3A 



FEATUIE STA 

3 

4 

5 

6 
Dial 

Intercom 

7 

8 

9 

0 

21 
22 

Signal 
23 
24 

Key 
25 Leads 
26 

27 
28 

( ) Current color code. 
[ ] MD color code. 

lfAD 
DfSIG 

T 
R 

LG 
L 

T 
R 

LG 
L 

T 
R 

LG 
L 

T 
R 

LG 
L 

T 
R 

LG 
L 

T 
R 

LG 
L 

T 
R 

LG 
L 

T 
R 

LG 
L 

s 
s 
s 
s 
s 
s 
s 
s 
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TABLE F (Cont) 
200H-TYPE KTU CONNECTIONS TERMINAL STRIP F 

64&1 -100 CAll£ 
TEIM. TEIM. TEIM. TEIM. TIIM. 

TERMINAL ON ON ON ON ON 
232A(MD) 224A (MD) 207C 222A 223A 

TS F IN SIDE WIRE KTU KTU KTU OR I OR I 
CAll£ KTU KTU 

1 (V-BL) [V] llA 
2 (BL-V) [BL] 12A 

3 (V-0) [V] 14A 
4 (0 -V) [0] 13A 

1st 
5 (V-G) [V] 21A 
6 (G-V) [G] 22A 

7 (V-BR) [V] 24A 
8 (BR-V) [BR] 23A 

9 (V-S) [V] 1A 
10 (S-V) [S] 2A 

11 (W-BL) [W] 4A 
12 (BL-W) [BL] 3A 

13 (W-0 ) [W] llA 
14 (O-W ) [0 ] 12A 

2nd 
15 (W-G) [W] 14A 
16 (G-W) [G] 13A 

17 (W-BR) [W] 21A 
18 (BR-W) [BR] 22A 

19 (W-S) [W] 24A 
20 (S-W) [S] 23A 

21 (R-BL) [R] 1A 
22 (BL-R) [BL] 2A 

23 (R-0) [R] 4A 
24 (O-R) [0] : 3A .. 
25 (R-G) [R] 

z 
llA iii 

26 (G-R) [G] ... 
12A " z 3rd 

27 (R-BR) [R] ~ 14A 
0 

28 (BR-R) [BR] 13A 

29 (R-S) [R] 21A 
30 (S-R) [S] 22A 

·-
31 (BK-BL) [BK] 24A 
32 (BL-BK) [BL] 23A 

33 (BK-0) [BK] 7A 
34 (0-BK) [0] 17A 

35 (BK-G) [BK] 27A 
36 (G-BK) [G] 37A 

37 (BK-BR) [BK] 7B 
38 (BR-BK) [BR] 17B 

39 (BK-S) [BK] 27B 
40 (S-BK) [S] 37B 
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FEATURE STA 

29 
20 

3 

Signal 4 

Key 5 
Leads 6 

7 
8 

9 
0 

21 

22 

23 

24 

25 

26 

Station 27 

Audible 
Signal - 28 
Z Option 

29 

20 

3 

4 

5 

6 

7 

( ) Current color code. 
[ ] MD color code. 
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lEAD 
DESIG 

s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
RS 
RG 

RS 
RG 

RS 
RG 

RS 
RG 

RS 
RG 

RS 
RG 

RS 
RG 

RS 
RG 

RS 
RG 

RS 
RG 

RS 
RG 

RS 
RG 

RS 
RG 

RS 
RG 

RS 
RG 

TABLE F {Cont) 

200H-TYPE KTU CONNECTIONS TERMINAL STRIP G 

6481-100 CAllE 
TERM. TERM. TERM. TERM. TERM. 

TERMINAL 
ON ON ON ON ON 

207C 222A 223A 232A (MD) 224A (MD) 

TS G 
INSIDE WIRE 

KTU KTU KTU OR I OR I 
CAlLE KTU KTU 

1 (Y-BL) [Y] 7C 
2 (BL-Y) [BL) 7A 

-

3 (Y-0 ) [Y] 17A 1st 
4 (0 -Y) [0] 27A 

--
5 (Y-G) [Y] 7A 
6 (G-Y) [G] 17A 2nd 

7 (Y-BR) [Y) 27A 
8 (BR-Y) [BR) 7A 1--

9 (Y-S) [Y] m 17A 3rd .. z 
10 (S-Y) [S] ;;; 27A 

11 (V-BL) [V) l; 
5A z 

12 (BL-V) [BL] ~ 6A 0 

13 (V-0) [V] 15A 
14 (0-V ) [0] 16A 

15 (V-G) [V] 25A 
16 (G-V) [G] 26A 

17 (V-BR) [V] 35A 
18 (BR-V) [BR] 36A 

19 (V-S) [V] 5B 
20 (S-V) [S] 6B 

21 (W-BL) [W] 15B 
22 (BL-W) [BL] 16B 

23 (W-0) [W] 25B 
24 (O-W) [0] 26B 

25 (W-G) [W] 35B 
26 (G-W) [G] 36B 

27 (W-BR) [W] 5C 
28 (BR-W) [BR] 6C 

--
29 (W-S) [W] 5A 
30 (8-W) [S] 6A 

31 (R-BL) [R] 15A 
1st 32 (BL-R) [BL] 16A 

33 (R-0 ) [R] 25A 
34 (O-R) [0] 26A 

35 (R-G) [R] 5A 
36 (G-R) [G] 6A 

37 (R-BR) [R] 15A 
2nd 38 (BR-R) [BR] 16A 

39 (R-S) [R) 25A 
40 (S-R) [S] 26A 
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TABLE F (Cont) 
200H-TYPE KTU CONNECTIONS TERMINAL STRIP H 

6411-100 CAlLE TEIM. TEIM. TlltM. 
TEitM. TEitM. 

LEAD TERMINAL ON ON ON ON ON 
FEATURE STA 

DESIG 207C 222A 223A 
232A (MD) 224A (MD) 

TSH 
INSIDE WIRE KTU KTU KTU ~;~ ~ OR I 

CAlLE .. KTU 

8 RS 1 (BK-BL) [BK] 5A 
RG 2 (BL-BK) [BL] 6A 

Sta Aud Sig 9 RS 3 (BK-0) rr,KJ 15A 3rd -Z Option RG 4 (0-BK) 0] 16A 

0 RS 5 (BK-G) [BK] 25.A-
RG 6 CG-BK) [G] 26A 

To P ower "B" GRD 7 (BK-BR) [BK] 20B 
Supply " B" BAT. ISIGl 8 (BR-BK) [BR] 198 

To Lamp GRD 9 (BK-S) [?s~l 328 
Supply + or LB 10 (S-BK) 298 

To Power " A" GRD 11 (Y-BL) [Y] l OB 
Supply "A" BAT. (TALK) 12 (BL-Y) [BL] 98 

Aud Sig 
y G GRD 13 (Y-O) [Y] 20A z GRD orR GRD • . . 6A Pwr S up y 105V± 14 (0-Y) [0 ] 19A Options z BAT.,~ · . or !05V+ • . . 29A 

CO§ 15 (Y-G) [Y] 37 
X Optiont TO 16 (G-Y) [G] 36 
to Inter- BTl or BZ1 17 (Y-BR) [Y] 32 
r upter in BT or BZ 18 (BR-Y) [BR] 31 
Package RO 19 (Y-S) [Y] 34 

LF 20 (S-Y) [S] I 
!0-Volt ac GRO 21 (V-BL) [V] 27 

S uppl>· 10V AC 22 (BL-V ) [BL] 26 
Lamp :!. or LB 23 (V-0) [V] 9 

Suppl_,. -:: or LB 24 (0-V) (OJ 10 
co~ 25 (V-G ) [V] 18A 

W Option1: TO 26 (G-\') [ G] 22 
to F:xtl'rnal BTl or RZ1 27 (V-RR) [V] 35 
ln tL· n ·uph•l' RT or RZ 28 (BR-V ) [R R] 24 

RO 29 (V-S) [V] 40A 
LF 30 (S-\') [S ] 9R 

1\l anua l T 31 (W-RL) [W] 30 
Inter com R 32 (BL-W) [BL] 40 

L 33 (W-0) ·rwl- 28 
Lamp ±. orLlr --:r.r --ru:wT TOT 19 

Supply t or LH 35 (W-G ) (W] 20 
36 (G-W) [G ] 
37 (W-BR) [W] 

S pa n · 38 (BR-W) [RR] 
39 (W-S ) [W ] 
40 (8-W) [S ] 

' Select spare pair locally. 

t When KTU is equipped with a 64B1·100 cable terminal, strap (X option) as follows: on terminal strip H strap terminal 15 to 25, 
16 to 26, 17 to 27, 18 to 28, 20 to 30. Also make sure the following straps are not provided: 

from terminal 
37 (232A [MD] or B) 
36 (232A [MD] or B) 
32 (232A [MD] or B) 

31 (232A [MD] or B) 

I (232A [MD] or B) 

to terminal 
18 (222A) 24 (224A [MD] or B) 

22 (224A [MD] or B) 9B (222A) 
35 (224A [MD] or B 

t For W option remove all straps mentioned above and connect terminals 25 through 30 on TSH to appropriate terminals on an 
external interrupter. 

§ Th e CO lead con nect io n is r e quired when an associated No . lA, !AI , o r IA2 sys t e m f la s h ing ci r cu it is 
used as part of the No. 6A installation. 
( ) Current color code. 
[ ] MD color code. 

232C KTU has factory-placed strap from 37 to 39. 
" Improper connection of battery and ground may result in damage to electrolytic capacitor. 
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BELL SYSTEM PRACTICES 
Plant Series 

SECTION 518-114-432 
Issue 1, August 1970 

AT& TCo Standard 

SERVICE 

1 A 1 KEY TELEPHONE SYSTEM 

KEY SERVICE UNITS 

1. GENERAL 

1.01 This section contains connection information 
for the 300·, 301-(MD), 302-(MD), 310-, 311-, 

2301-, and 2311-type KSUs. 

1.02 Information in this section was formerly 
contained in Sections 518-240-400, 518-240-401, 

518-245-101, and 518-245-102, which are hereby 
canceled. 

1.03 For additional information, refer to CO­
and SD-69433-01 (300-, 301-, and 302-type); 

CD- and SD-69434-01 (310-type) ; and CD and 
SD-68480-01 (311-type). 

2. CONNECTIONS 

2.01 Key and powe r cable connections and 
strapping between 2020, 230B, 232B, and 

207C KTUs for the 300-, 301-, 302-type KSUs , 
and for the 310-, 3ll-type KSUs are shown in Fig. 
4 and 5, respective ly . Key and power cable 
connections and strappings between the 230B, 
238A, 207C, and 216A for the 310- and 311-type 
KSUs are shown in Fig. 6. 

3tJO.Type Key Service Unit 

2.02 KTUs are interwired. Connect key or running 
cables directly to the screw terminals on 

back of the KTUs. See Table A for features, lead 
designations, and connections. When power is not 
provided, connect an external power source as 
shown in Table B. 

901-Type Key Service Unit 

2.03 Connect key or running cables in Columns 
A through E of 66-type connecting block 

(Fig. 2). See Table A for features, lead designations, 
and terminal numbers on connecting blocks A and 
B. 

2.04 When power is not provided, connect an 
external power source to Column A of 

connecting block A as shown in Table B. 

902-Type Key Service Unit 

2.05 An A75A connector cable is connecte.d to 
66-Type Connecting block as follows: 

eBiue binder (connector 1) to Column A. 

eOrange binder (connector 2) to Column B 

eGreen binder (connector 3) to Column C. 

2.06 Each connector provides for: 

eAII Line features 

eDial intercommunicating line 

eCommon audible signal for all line circuits . 

2.07 See Table C for features, lead designations, 
and connections to blocks A and B. 

2.08 Some pairs in each binder group of the A75A 
connector cable are not terminated. These 

pairs may be used for dial intercom codes and 
miscellaneous circuits by terminating on the proper 
or vacant terminals on the 66-type connecting block. 

These vacant terminals may have wires 
terminated on Column F that are 
lying dead at the apparatus end. Make 
sure that these terminals are cleared 
before using for miscellaneous circuits. 

2.09 A telephone set may be connected to each 
connector of the A 7 5A connector cable or 

extended with a B25A connector cable to a brid~ting 
adapter or equivalent. 

© American Telephone and Telegraph Company, 1970 
Printed in U.S.A. Page 1 
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2.10 Fig. 3 shows possible arrangements for 
intercom signal leads and for extending 

~tations using a 3-way bridging adapter. 

2.11 Connect additional key or running cables to 
Columns D and E of 66-type connecting 

blocks (see Fig. 2). See Table A for features, lead 
designations, and connections to terminal numbers 
on connecting blocks A and B. 

2.12 When power is not provided, connect an 
external power source to Column A of 

connecting block A (see Table B). 

2.13 Wh en key te lep hone sets are mul t ipled 
through bridging adapters with sets furnishing 

featu res on a per station basis such as speaker­
phone, line exclusion control, cutoff key , push 
button and buzzers, station busy lamps, etc, certain 
control leads must be disconnected, insulated, and 
stored at the bridged station. This is necessary 
to avoid interference with working circuits . Refer 
to appropriate section for the telephone set used. 

310-Type Key Ser vice Unit 

2.14 KTUs are interwired. Connect key or running 
cables directly to the screw terminals on 

the back of the KTUs . See the following tables 
for features, lead designations, and connections. 

e Table D, 4 to 7 lines 

eTable F , 9 to 13 lines 

2.15 When power is not provided, connect an 
external power source. See the following 

tables: 

e Table E, 4 to 7 lines 

eTable G, 9 to 13 lines 

311-Typ e Key Service Unit 

2.16 Connect key or running cables, starting on 
Column A of the 66-type connecting blocks 

(Fig . 2) . See the following tables for features, 
lead designations, and terminal numbers on connecting 
blocks. 

e Table D, 4 to 7 lines 

eTable F, 9 to 13 lines 

Page 2 

2.17 When power is not provided, connect an 
exte rnal power so urce to Col um n A of 

connecting block D. See the fo llowing tables: 

e Table E, 4 to 7 lines 

e Table G, 9 to 13 lines 

2301- and 2311-Type Key Service Units 

2.18 Connections for terminating running and / or 
key cables and external power wiring to 

the 66-type connecting blocks are shown in Tables 
J and K for the 2301- and 2311 -type KSUs, 
respectively. In terwiring of connections between 
individual KTUs and the connecting blocks is also 
shown. 

2.19 For further information see COs and SDs 
69352-01 and 69361 -01 for the 2301- and 

2311-type KSUs, respectively. 

Signaling Circuit For Manual Intercom 

2.20 Fig. 7 shows an arrangement for manual 
signaling when dial intercom is not provided. 

This arrangement uses terminals normally used 
for dial intercom. (See Read after 2.08). 

Wink-Hold Circuit 

2.21 All packages are wired for the wink-hold 
feature . 

Steady Hold 

2.22 For steady hold feature see the connection 
and strapping diagram for the particular 

KSU. 

2.23 Connection Index 

Fig. !-Method of Counting 66Bl-25 Connecting 
Blocks 

Fig. 2-Key or Running Cable Terminations 
on 66-Type Connecting Block For 301-, 
302-, and 311-Type KSUs 

Fig. 3-Suggested Intercom Signal Connections 
Using 564HDR or 565HDR Telephone 
Sets and 302-Type KSU 



Fig. 4--300., 301- and 302-Type KSUs, Connections 
and Strapping (2020, 230B, 232B, and 
207C KTUs) 

Fig. 5-310-or 311-Type KSU (4 to 7 Lines) 
Connections and Strapping (2020, 230B, 
232B, and 207C KTUs) 

Fig. 6--310- or 311-Type KSU (9 to 13 Lines) 
Connections and Strapping (230B, 238A, 
207C, and 216A KTUs) 

Fig. 7-Typical Connections for Manual Signaling 
When Dial Intercom Circuit is Not 
Used 

Table A-301- and 302-Type KSUs, Connections 
Between Apparatus and 66-Type 
Connecting Blocks 

Table B-301- and 302-Type KSUs, Connections 
between Block A of 66-Type Connecting 
Block, Apparatus, and Power Plant 

Table G-302-Type KSU, Connections Between 
A75A Connector Cable and 66-Type 
Connecting Blocks 

BLOCK A 
COLUMN 

PA I R T ~I [
[2] O r ~ ROW 

0~ 2 
PA l{§ ~3 
~4 

B 
~5 

GJ 
" DI STRIBUT I NG rANNING 

STR I P (QUIPP(O WITH 
PRCSSUR( - S(NSITIV( TAPC 

ISS 1, SECTION 518-114-432 

Table D--311-Type KSU (4- 7 Lines) Connections 
Between Apparatus and 66-Type 
Connecting Blocks 

Table E-311-Type KSU (4-7 Lines) Connections 
Between Apparatus, 66-Type Connecting 
Block, and Power Plant 

Table F- 311-Type KSU (9-13 Lines) Connections 
Between Apparatus and 66-Type 
Connecting Blocks 

Table G--311-Type KSU (9-13 Lines) Connections 
Between Apparatus, 66-Type Connecting 
Block, and Power Plant 

Table H- 310-or 311-Type KSU (9 to 13 Lines) 
Line Circuit Portion of 238A KTU 

Table I- 310- or 311-Type KSU (9 to 13 Lines) 
230B KTU -· 

Table J- 2301-Type KSU Connections Between 
Apparatus and 66-Type Connecting 
Block 

Table K-2311-Type KSU Connections 

BLOCK B 
COLUMN 

~J 
0] 
G 
B 
[g 

DI STRIBUT I NG rANNING / 
STR IP (QUIPPCO WITH 
PR( SSURC - SCNSITIV( TAP( 

PA I R 

PAI R 

Fig_ 1-Method of Counting 6681-25 Conneding Blocks 

Poge 3 
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BLOCK B BLOCK B 

TO B TO 
[QU Ip 

T 1 
EQUIP 

l T 

"J 
2ND J .,,. 
3RD KEY DR CONNECTOP 

CABLE RUNNING 
4TH CABLE I SO KEY OR 
5TH ZND RUNNING 

CABLE 

30 1 AND 31 1• TYP£ KSU 3D2- TYPE KSU 

Fig. 2- Key or Running Cable Terminations on 66-Type Connecting Block For 301 -, 302-, and 3 11-Type KSUs 
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66- TYP( 
CONN BLK 
BLOCK B 
COLUMN A 

21 ~]cooE 2 220L 
23~] COOE 3 2•zy 
2s.J\...!J \..._.,r- CO OE 4 

2szy 
27~] ~ COOE 5 

28~ 

29J'\...!J -\_/- COOE 6 

30~ 

31J'\...!J ~ COOE 7 

32~ 

33~] ~ COOE 8 

34~ 

35 __f\__l:l_J ~ COOE9 

36~ 

~ COOEO 
37_/\ BJ 
38~ 

A75A 
CABL( 

3-WAY 
BR lOG I NG 

A75A CONN CABL( 
CONN I (BL-11 B I NOER ) 
CONN 2 (O-W B I NOER) 
CONN 3 (G-Il B I NOER) 

3-IIAY 
BR I DGING 
ADA PTER 

564HOR ,565HOR , 
565HK OR 565LOR 
TEL SETS , ANY 
INTERCOM COO( S 

AOAPT(R 
(NOH 3) 

NOTES' 

TO CONN 
or 75A 
CABLE OR 
ADAPTER 

TO CONN 
or A75A 
CABLE OR 
ADA PTER 

TO CONN 
or A75A 
CABL( OR 
ADAPTER 

ISS 1, SECTION 518-114-432 

AUX 

T(L SETS 
(NOTE 2) 

565HOR OR 565HK 
TEL SET 

AUX 

INTERCOM 
SIGNAL 

TERM . ON 
STR I P 

564H OR , 565HOR 
565HK , OR 565LOR 
TE L SET 

I . THES( PAIRS AR( O(AO-ENOEO AT CONN(CT lNG 
9LOCK . CONN(CT AS REQUIRED. 

2. SEE 2.18 . 
3 . ADAPTERS MAY BE MUL T1 PLEO, AS SHOWN, TO 

PROVIDE MCRE THAN T\10 INTERCOMMUN I CATING COOES 
PER CONNECTOR Of THE A75A CONNECTOR CABLE. 

Fig. 3-Suggested Intercom Signal Connections Using 564HDR or 565HDR Telephone Sets, and 302-Type KSU 
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2020 KTU * 
(10 I TS A 00 2 TSB (I(T 3 sc CKT 4 TSO (NOTE 2 ) 

5TI1 OR 6TH CKT 

CO OR [~R ---------r--~~~~---ri~--~~--~~~~~~f-1~--~~---ri~B 
PBX LIN( T 17 ~17 

12 

K(Y OR 

KC YL £55 
STATIONS 

~~~~' ~~~~~4 

lOlA OR 1018 
KEY ( QUIP . 

• 
L 
LG 
H 
GRO 
BAT. OR ! 

LAMP 
POII!:R 
SUPPLY [ 

® l® l 
OR I Y. 

AUO SIG SUP 

@)WIRING 

.._,LTI PL£ 
TO SUCC 
ll ~( UNIT 

20 voc 
TALK OR t 
"4" BAT, 

20VOC 
S IC OR 
'"a" BI.T, 

841 . 

BAT. OR ' BA T. OR I 

BAT., ! 

OR 105V ! 

s 

( BA T, 
GRO 

( ::~· 

8 1\T, , ! , OR 

AUO S IC 
M SU P .[ 

105V 1 

CRO 

I 

I 

l 
I 

I 

I 

25 

~ · ~J IJ ~J 

IS s ~ · ~· Jil6 6 _; '- ;;.16 ;;.6 
~ ~ 

~ 

18 18 
28 I ~ 

29 

19 I 

0 20 I :~ 
I 

9 
~ 9 

~ 

I 
21 

2l 
~ 

24 

I 

22 

26 

27 

~/ 
..L 81 OR BZIJ AUO 

~J~U!' ~ S I C 
~ c ! C I? I 

o? I 

OJ . J ~"- d " 
ll l 

~., 

~· 
,, X' IS 5 

;;.1 6 ;;.6 16 ;;.6 ~~ X 16 X6 
~ ~ _;, 

~ 

18 18 ~ I I I 
HUll IPLC 

ro sue\( 
ll N( CK T 

I I I ~ 

I I I 

Lf 

01 9 LC 

01 9 Lr 

~ 
LW 

I 0 20 I 0 20 I LW 

®! 0 ~ 
RN 

PN 

9 ON .. >H 

I I I 
9 qN 

0'------; 

~ no 

<C ~ l(o 

I I I ~ S2 

~ 

~ ~ r-

~26 

1:........, t-
MUI. T I Pl( 

TO SUCC 
ll N( CK T 

B l OR BZI AUO ~J'"" 6 1 OR BZIJ AUO ~ ) s iG ~ S I C 
~ SI G 10 I 10 I 

10 I 

Fig . 4--300-, 301- and 302-Type KSUs, Connections and St rapping (2020, 2300, 2328, and 207C KTUs) 
( Sheet 1) 
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23l8 KTU 

_ 26 
27 

207C KTU 

228 

~~~ I • 8 
18 T 

":~ 218 
IOVt: 

GRO 

K[Y OR 

J K(YLESS 

STAT IONS 

J PWR SU P 
F'OR MOT 

~·o • 
30 T 

] 

MANUAL 

~-+------+1 ~~G~- INT(RCOJ< 

c:= TO LAMP 

I lF 0~ " Lr ~3 
Lr "X) 4 

..{ Lr 5TH CKT Ql 5 

LF' ~~H CK T Q) l ~ 

12 

I LW ~13 
LW 5TH CKT 0:: 

..{ LW 6TH CKT ~16 
RN 22 
RN 

""2, 1 --.. 
•• v 

-:-{ RN 5TH CKT p 23 
RN 6TH CKT 

HA 35 

TO J 
TO 

co - '7 co 
co 

LK 38 
LK 

24 

25 
-x-

I 

29 
39 

I 

I ~ 2980 
38 
3~ 
12A 
361!'!{ 

13A~ 

, .. 
I mflJ 

1 5A~ 

16A_ 
38~ 

1 7.l~ 

18A 
408~ 

I 1 9A~ 

20A_ 

318~ 

/ 
238 

I 

98 
lOB~ 

19~ 

I 

208 

1 39~ 288 

I 
268 
/ 78 taegJ 

I 

I 

I 

PW'R SUP 

GRO 

BAT , OR .t ] lAiotP 
GRO POWER 

SUPPLY .tOR BAT . 

l 
LG 
• 2 
8 2 
8 3 
• 3 
R(4 ) 
8(4! 
8 
• 5 
• 6 
8 6 
8 7 
• 7 
• 8 
8(8 
8 9 
R 9 
R(O 
8 0 

J VISUAL 
SIGNAl 

J 
) 
) 
) 
) 

AUO 
SIC 

) 
) 
) 
) 

ISS 1, SECTION 518-114-432 

NOT(S: 
I. Wti[N SHADY' HO LD LAMP 15 REQUIRED I NSTEAD OF' LAMP 

WINK, PROVIDE STRAPS AS fOLLOWS: 
2020 KTU·TERMS. 20 AND 29 

2308 KTU - CKTS I .t.NO 2 TERiofS. 201,8 AND 29A 
CKTS 3 AND 4 TERMS. 20C , D AND 28A 

CAU T ION: I F' PACKAGE INTERRUPTER IS US£0 TO fURN ISH 
lAio!P WINK F'OR OTHER SYSTEHS,O ISCONN[ CT AND TAPE LW 
LEADS AT T(RMINAL 20 OF' EACH LINE CIRCUI T NOT 
US I NG THE WINK fEATURE. 

2. SYMBOL ( II ) JitE.I.NS ADJACE NT HR!o41NAL S ARE NOT 
STRA PPED. REF"ER TO LEGEND F" OR HRio41NU IONS. 

* WIA:EO F" OR 1o4ETAll iC Rl'fGING Afl) I NTERRUPTED AUD I BlE 
F"OA CCJo41o40N AUO IBLE, STR lP All NO. 10 TERM I NALS 
A AND 8 GROUNDS MUST BE CONNECTED TOGETH[R AT 
PO\KR SUPPLY 

WIR I NG OPTION 

lo4EUlli C RINGING F"URNI SHEO l 

GROUNO£D RINGING y 

INTERRUPTED AUDIBLE SIG (F"UPN ISHEO) X 

SHADY AUDIBLE S IGNAL w 
lAio4P SU PPL Y llo4AX 40 l AHPS (F"URN I SHEO) s 

I MA X 80 LANPS • 

Fig. 4-300-, 301- and 302-Type KSUs, Connections and Strapping (2020, 2308, 2328, and 207C KTUs) 
(Sheet 2) 
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2328 KTU 

p p 
••"'-'•L T I • 30 
IN TERCOM [ R • 40 
DIRECT OR LG t 
THRU TERJrof . • 28 

~«:~ TOR SUP ( rov .t X 26 
D I R EC T OR - GR,.;,D,-----.---j-0 27 

THRU TER•. ( _.:.: ~~oo:-'~";~c--+-.-f-X.QJ ~ O 

LAM P PW'A 
SUPPLY 
DI RECT OR 
THR1J HAM. 

t OR LB f 19 
t OR LB f ;;: 20 

GRD 
t OR LB 
GRD 
t OR LB 
.t OR lB 
GRD 

p ~ ! p ~ 
~ (CKT 1-4) 

f 
t 

T 

CK T 1- 4 ) 
CKT S 
CK T 5 

II LW (CKT I 
12;;: LW CK2 2 
13 LW CKT 3 
14 ,;::;. LW CK T 4 
IS~ LW CKT 5 
16 ~ Lw l CKT 6 J 
17 00 lW (CK T 7) 
2 1 QJ RN (CKT 1- 4 ) 

2306 KTU (CKT 1-4) 

TER M. 1· 20 TERM, 2 1A- 30A 
TSA • CK T AR( COMMON 
TSB • CKT r OR ALL CKTS 
TSC • CKT 
TSO • CKT 4 

CO OR PBX T 7 ® @) 
LINES [~~I• 
DIR ECT OR ~ Y 
THRU TERM. :~ 0--;T lOlA OR 10 18 

I I 1 ~KEY [QUIP. 

1 2~]KEYOR 
13 3 A KEYLESS 
14~ STA. DIRECT 
16~ 6~ LG ORTHRU 

15~ TER• INAL 
28A 

6A 

291 

Lr 19 f> 

I 

~ ® I @ 

@ 9A MUL Tl PLE TO 
>-----=-0---- TE R•. 9 or 

0 TSB , C AND D 

2020 KTU 

1ST 2020 • CKT 5 
2ND 2020 • CKT 6 
3RD 2020 • CKT 7 

I co OR PBX ® ® 
LINES [~ +=--j l• 

I 

I 

I 
I 

DIRECT OR ~ Y 
THRU H AM . :~ ~ l Ol A OR 1018 

II I ~ KEY [QUIP, 

:;~] ~i~,~~s 
14 ~ STA OI RE CT 
1 6~ OR THRU 
IS~ TERMI NAL 

t-4ULTI PLE TO 
SUCCEEDI NG 

LINE CKTS \ 
6 ,-,. 

29 • 

14- 26 voc [ ~: ~.~~~. 
PWR SU PPLY -;.B->G:.;;R;,.D:._-jf----------f-----f----':fi-12) 
DIRECT OR -;;.B -;~,;A';-T -. -...L.----------t-----t--....C.'-0 
THRU TER• . ~B~G~RD~-~---------t----f-----------~------~~-~f-----r--

-7,,-iB,;A';-T-.,"OR~~--------~---+------------'------~~}---+-----7---

AUO SI G [ IOSV :t: l9 J 
~E~~P~;Y JG~o:D~~===~=,~=~39~~;;:~===========t==========~--------------------i~------------------~--------~--

P ! INOIV LE AOS 

PrR o: r \ 
\ THRU TERN. 7;..~ R • ;z 1 

30 A 
~I ~P ~ZI \ p • (CKT 3 ) 27A 

(CKT 1- 4 ) I '31 OR BZ I I I (CKT 2) 2SA TO CKT 5 

91 OR BZ 

\ (CKT I ) 

10 
25 

~1 0 
~ 

:~~~ ~ ~ITH l '3 1 OR AZI 

LI NE CKTS Ql OP. BZ (CK T 1~4) 
OIRCCT OR <ei-ii-O~R;--';;B~Z;-'1 '-'F.;CKi-;T;-'-;,5_::.,7~----'f-'Lf-f--------0 
THRU T(R~ . -.~I~OP~R~Z~C~K~T~5~-~7~------+-~~------------------------------~--------------'~~-'L----

~~~~~----~~+--------------------+---------QJ 

Fig. 5-310- or 311-Type KSU (4 to 7 Lines) Connections ond Stropping (2020, 2308, 2328, ond 207C KTUs) 
(Sheet ·1) 
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207C KTU 

218L_ 
118 

18 T 

228L KEYOR 128 KEYLESS 

2S R STA DI RE CT 

2'9B OR THRU 
~ LG TERM I NAL 

~ 0 
p p 

p p 

IH 
378 

ISA 

p p 

16A 
388 

17A 

178 0-, 
188 (21-J 

R( 4 ) ) 
8 4 

8 5 J 
R 5 AUO SIC 

AS SOC 
WITH DI AL 
I NTE:RCOfol 
DIRECT OR 
THR U T(RM. 

NOTES : 

I. fOR COMMON AUD IBLE S IGNAL STRAP ALL NO. 10 TERMS . 
2 . WHEN SH ADY HOLD SI GNAL I S REQUI RED (V OPTI ON} 

PQOV I DE STRA PS AS F" OLLOWS : 
2020 KTU - l[Rtrot. 20-29 

2308 KTU - TEJ:tJrot . 2D A,8-2'9A ( CKT 1-2) 

TERM. 20C,0·28A (CKT 3-4) 
3. A AND B GROUNDS I«.J ST BE r.ONN( CTE'O TOGCTH(ft. 

OPT I ONS: 

@WINKING HOLD SIGNAL (fURNISHED). 

® SHADY HOLD SIGNAL. 

@) GROUNDED L1 N£ RI NGI NG. 

® 14( TA LLI C LINE RING I NG (F" URNISH£0 ). 

(!) I NTE:RR\J PTEO AVO I BLE S I GHAL US I HG [l(CTRO· 
ME CHAN I CAL I NHRRUPTER {2328 KTU) ( F" URN I SHED). 

(!') STEADY AU OIB U S IGN AL 

t-ig. 5--310- or 311-Type KSU (4 to 7 Lines) Connections and Strapping 
(2020, 2308, 2328, and 207C KTUs) (Sheet 2) 
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AUO SIC [ 
PWR SUPPLY 
OIRCCT OR 

THRU TCRM . 

LAHP """ [ 
SUPPLY 

DIRECT OR 
THRU TCRM. 

AUO SI C [ 
AS SOC WITH 

L I N( CKTS 
DIR(CT OR 
THRU TEI?M. 

14•26 VDC [ 
P'WR SU PPlY 
OIRCCT 0!1 
THRU TERM . 

~ J 

I 

I 

GRD OR RG 

BAT., t:,OR I OSV t l 
tl 

GRO r 
t OR LB 
GRO 

tOR LB r I 
~ 

I 
81 (CKT 1· 9) ~ 
R I CK T 1· 9 
81 CKT 10 · 13 

Rl ( CK T 10· 13) i 
I NO IV ~I 
PAIRS 
PER CKT 

B BAT . r; I 
B C.RO • B BAT. 
B GRO t 
"A." BAT, 
"A" GRO ' ~ 

238A KTU ( SEE UBL( H) 

CO,.. CQPT LINE CK T 1-9 R(r OESIC 

. ~§2~] COOR 
1,---------- ~ P8X 

~ LIN(S 

:~] " '" .. ' 32C Q~ KCYL CSS 

~ R0#-
STAT ION 

5C Lr ( CK T I AND 2) G~ 
15G 0 Lr CKT 10 A.ND II 
25C Lr CK T 5 AND 6 Lr (CKT 1·9j_ J'»N 
35G Lr I 

6C Lr CK T 3 AN D 4 
16C Lr CK T 12 AND I I Lr (CK T 10· 13) 
26G Lr CKT 7 AND _II_; 

36C Lr ! CKT 9) 
7G0LW ' cKT I AND 2) 

1 7G ~ LW !CKT 10 AND ll j 

~~~ 0 ~~ (CKT 5 AND 6) 
LW (CKT 1·9) " I 

sc 0LII lc•r 3 AND 4 ) 

18G~LW !cKT 12 AND 13) I L\1 (CKT 10· 
28G ~ LW { CKT 7 AND 8 ) @ 

® 38G LW ! CKT 9j 
29r 

y 
3Dr 

y I I G u 
2G;> TO y 

3G co xw 
4G LK X 

s 

I T 
I 

~~0:: 
CKT I· .C ~ .I ~~., 9)® ! CK T ~-§ l >-0 J 

26f ~ RN CK T 9! ·I (!) 
28r X RN CKT 10-1 
21f:>;: 81 CK T 1·<4 

_, 
388 ~ 2Jr 81 (CKT 5·8) 380;> srr ® 

I 25r 
0 

8 1 CKT 9) 18( Ql TABLC H 

I 
1'» K 

L 

I 
I 

I NDIV IDUAL LEADS TO CKT 
1-2,CKT 5·6 , AN0 CK T 9 

I 
y rROH , ., 9 I 

;;. ,. 
~ 

lOG 
~ 

2306 KTU 
(SC£ TABU I) 

A T ) CO 0!1 
B R P6X ~ LINCS 

~~l I :~1 '"'"' ~~ K(YL(SS 

STATION 
c0-f' 

0-"-

I 
,-,.N 

I 
H 

21A 
I 

_X 2JA 

24A 

22 A 
6A 

;;. r 
~ 

T 
rROfol CKT g T 

RN (CKT 10· 13)n.9A 

S(( ~ 
TABLE I 

(CKT 13) ""81 30A I 81 CKT 12 27A 
CK T II I 8 1 

81 CKT 10 25A 

' L 

I 

I 

26A .. 

Fig. 6-310- or 311-Type KSU (9 to 13 Lines) Conned ions and Strapping (2308 238A, 207C, and 216A KTUs ) 
( Sheet 1) 
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207C OTU 21 6A KTU 

I~ 0-~'---+-~?J ~: 
~-+--0 ~~ 
~ WI ~ 

-
-

-

-
-

~ w 
R I 

~ R 2 
R 3 

17B 
188 
IIA 
12A 
13A 
14A 
ISA 

X• 4 

0 
:~:0 : l~l 
18A R 8 
19A~ R 9 
20A R 0 

'V 

-i.36B 

I 
37B 

I 

388 

I 

~.06 
v., 3 1B 
'V 

~4B 
I 

14B 

I 

~24B 
l30B 

c~~~: 
IB 
2B 
3B 

GRO 32B 
10 VAC 29B 

19B 

I 

I 

I 

I 

~ 
~ 
~ 

·x 

34 
35 

4 
s 0 

0 ~ 
8 

9 
10 

13 

14 
'V 

IS ..... 
16 

'V 

'V 

18 
'U 

~ 19 
VJ 

. zo 
'0" 

21 ..... 
30 

'V 

0 22 

~" VJ 

24 ..... 
25 ..... 

0 26 

~2 
'if 

28 ..... 

"' 'V 

37 

R 3) 
B 3 
R 4) 
B 4 
R 5 
B S 

9 7 
R 8 
B 8 
R 9 
B 9 
R 0 
B 0 
R 21 
B 21 
R20 
B 201 
R 
B [ ~~ J 
R 23 
B 23 
R 24 
B 24 
R 25 
B 25 
R 26 
lH2S ] 
R 27 

B 27 
R 28 

I B (28 

fRT29 
B29 

1: ' ] 11 R 
L 

IT~ 

It 
p 

ISS 1, SECTION S 1 8-1 14-432 

NOTES: 

I. F' OR COMMON AUD I BLE SIGNAL STR AP ALL L H RMI NALS. 
2. WH EN STEADY HOLD SIGNAL IS RE"QUIREO (V OPTION ) 

PROVIDE STRAPS AS FOLLOWS: 
230B KTU·TCRM. 20A , B-29A (CKT 10·11) 

TERM . 20C,0-28A (CKT 12·13) 
238A KTU·TERH . 6r·l6r (CKT 1-2) 

TERH. 1r - 11r (cor 3-4) 
TERM. 8r- 18r (CKT 5·6) 
TERH . 9r- 19r (CKT 7·8) 
TERM. IOr· 2Dr (CKT 9) 

3 . A AND B GROUNDS MUST BE CONN(CT(O TOGETHER, 

OPT IONS: 
@) WINKING HOLD SI GNAl {fURNISHED). 

@ STEADY HOLD SICIUL. 

@ GROUNOEO LINE RINGING. 

{!) ME TALLIC L I HE RINGiNG (r URN I SHED). 

(!) I NTERRUPTED AUDI BLE SIGNAL USING ELECTRQ­
MECH ANI CAL I NTCRRUPTER (C0'*'40N ( QUI PM(NT 

PORTION Or 238A KTU) ( r URN ISHEO) . 
® STEADY AUDIBLE SIGNAL. 

* INOIVIOUAL LEAOS TO CKT 1-2, CKT ~ - 6, 

AND CKT 9 . 

AUDIBLE SI G CK T 
ASSOC WITH DIAL 
I NTERCOH 0 I RECT 

OR THRU TERMINAL 
(ALL R AND B 
LE ADS PAIRED) 
NUMBERS I N ( ) 
DENOTE CODES 

KEY OR KEYLESS 
STATION DI RECT 
OR THRU TERM l.'liA L 

Fig. 6-310- or 311-Type KSU (9 to 13 Lines} Connections and Strapping ( 2308, 238A, 207C, and 216A 

KTUs) (Sheet 2) 

Page 11 



SECTION 518-114-432 

PLACE STRAP 
rOR S IGNALI 
ARRANGEMENT 

s 

~ 
l/ 

....... 
,......v-

66BI -25 
CONN BLOCK 
BLOCK B 

~ 
19 

* 
20 

21 

22 

23 

24 

25 

" 
26 

27 

1 
28 

29 

30 ..J 

31 

32 

33 \. 

34 

35 \. 

36 / 

37 

* 38 

'00] 
s1 

G~J 
52 

~·] 
53 

~"] 
54 

~J 
55 

z'] 
t OR BAT. 

..... :j 
"] t OR BAT . 

..... :j 
~J 

tOR BAT. 

TO SIGN AL 
KEYS AS 
REOU IRE D 

GROll 
OR BAl ·* ~ 

TO PO\IER 
SUPPLY rOR 
SIGNALS 

TO BUZZ [R 

AS R[OU I REO 

NOTE : 
TERM . r IS USED rOR INTERNAL WIRING 
WHICH WILL BE SPARE ON EOUI PMENT END 
\IH[N DIAL INTER COIMJNI CATING IS NOT 
PROV I D[D. 

* LOOPED THROUGH CONNECTIONS ON 
TERMINALS 

Fig. 7-Typical Cannedions for Manual Signaling When Dial Intercom Circuit is Nat Used 
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FEATURE LEAD 
DESIG 

T 
R 

Line 1 A 
A1 
LG 
L 
T 
R 

Line 2 A 
Al 
LG 
L 
T 
R 

Line 3 A 
A1 
LG 
L 
T 
R 

Line 4 A 
A1 
LG 
L 
T 
R 

Line 5 A 
A1 
LG 
L 
T 
R 

Line 6 A 
Al 
LG 
L 

Motor GRD 
Supply 10V+ 

Spare 

:!: or BAT. 
Lamp :!: or BAT. 

Supply GRD 
-+or BAT. 

Audible GRD 
Signal BAT.,:!:, 
Supply or 105V-+ 
20v de 

GRD Talk or 
A Bat. BAT. 

20v de 
GRD Sig or 

B Bat. BAT. 

TABLE A 

301- AND 302-TYPE KSU'S, CONNECTIONS BETWEEN 
APPARATUS AND 66-TYPE CONNECTING BLOCKS 

I LOCK A 
6611 -25 CONN 

TERMINAL TERMINAL ILK 
ON ON 

CAlLE COLOR 23211 KTU 23011 KTU ROW COL 
0 -W IlNDER 

1 W-BL lA 
2 BL-W 2A 
3 W-0 3A 
4 0 -W 4A 
5 W-G 6A 
6 G-W 5A 
7 W-BR 1B 
8 BR-W 2B 
9 W-S 3B 

10 S-W 4B 
11 R-BL 6B 
12 BL-R 5B 
13 R-0 1C 
14 0 -R 2C 
15 R-G 3C 
16 G-R 4C 
17 F R-BR 6C 
18 BR-R 5C 
19 R-S lD 
20 S-R 20 
21 BK-BL 3D 
22 BL-BK 40 
23 BK-0 60 
24 0-BK 50 
25 BK-G 
26 G-BK 
27 BK-BR 
28 BR-BK 
29 BK-S 
30 S-BK 
31 Y-BL 
32 BL-Y 
33 Y-0 
34 0 -Y 
35 Y-G 
36 G-Y 
37 
38 
39 
40 
41 
42 
43 
44 

See Table B 

ISS 1, SECTION 518-114-432 

TERMINAL TERMINAL 
ON ON 

202D KTU 207C KTU 

1 
2 
3 1st 4 
6 
5 
1 
2 
3 2nd 4 
6 
5 

45 for Power Connections 46 

47 
48 

49 
50 
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SECTION 518-1 14-432 

fE4TUIE 
LEAD 
DESIG 

Manual 
T 
R 

Intercom LG Line L 

Line 1 Bl or BZl 
Rl or BZ . Line 2 Bl or BZl 

;; Rl or BZ 
" .. Line 3 Bl or BZl 
i:li Rl or BZ 

~ Line 4 Bl or BZl 
:0 Rl or BZ 

" Line 5 Bl or BZl < Rl or BZ 

Line 6 Bl or BZl 
Rl or BZ 

T 
R 

LG 
L 

B(2) 
R(2) 
B(3) 
R(3) 
B(4) 

Dial R(4) 
Selective B(5) 
Intercom R(5) 

Line B(6) 
R(6) 
B(7) 
R(7) 
B(S) 
R(8) 
B(9) 
R(9) 
B(O) 
R(O) 

Line 1 T 
R 

Line 2 T 

>< R 
Ill Line 3 T 
p.. R ... T 0 Line 4 
0 R 
u T Line 5 R 

Line 6 T 
R 

TABLE A (Cant) 

301 - AND 302-TYPE KSU'S CONNECTIONS BETWEEN 
APPARATUS AND 66-TYPE CONNECTING BLOCKS 

BLOCK B 
66BI -25 CONN TERMINAL TERMI NAl 

BLK ON ON 

CABLE COLOR 2328 KTU 2301 KTU 
ROW COL 

BL-W BINDER 

1 W-BL 30 
2 BL-W 40 
3 W-0 27 
4 0-W 28 
5 W-G 25A 
6 G-W lOA 
7 W-BR 25A 
8 BR-W lOB 
9 W-S 27A 

10 S-W lOC 
11 R-BL 27A 
12 BL-R lOD 
13 R-0 
14 0-R 
15 R-G 
16 G-R 
17 R-BR 
18 BR-R 
19 R-S 
20 S-R 
21 BK-BL 
22 BL-BK 
23 BK-0 
24 0-BK 
25 F BK-G 
26 G-BK 
27 BK-BR 
28 BR-BK 
29 BK-S 
30 S-BK 
31 Y-BL 
32 BL-Y 
33 Y-0 
34 0-Y 
35 Y-G 
36 G-Y 
37 Y-BR 
38 BR-Y 
39 Y-S 7A 
40 S-Y SA 

41 V-BL 7B 
42 BL-V 8B 

43 V-0 7C 
44 0-V 8C 

45 V-G 7D 
46 G-V 8D 

47 V-BR 
48 BR-V 
49 V-S 
50 S-V 

• On the 302 KSU the Rlleads and the Bl leads are factory-strapped. 

Page 14 

TERMINAL TERMINAL 
ON ON 

202D KTU 207C KTU 

25 
10 1st 

25 2nd 10 
lB 
2B 

32B 
3B 

S6B 
12A 
36B 
13A 
37B 
14A 
37B 
15A 
38B 
16A 
38B 
17A 
40B 
18A 
40B 
19A 
31B 
20A 

7 
8 1st 

7 2nd 8 



.,. 
a 
II • 
"' 

ROW 
FEATU RE LEAD ON DESIO 

6611-25 
CONN 
llOCK 

~otor 
Supply 1~~~ ~~ 
Spare 

±or BAT. 41 

Lamr, ±or BAT. 42 
Supp y 

GRD 43 
±or BAT. 44 

Audible GRD 45 Signal ±,BAT., 46 Supply or 105V ± 

20v de GRD 47 
Talk or 
A Bat. BAT. 48 

20v de GRD 49 
Sig or 
B Bat. BAT. 50 

• 18 Gauge - G-W Binder. 

t 20 Gauge - G-W Binder. 

CAllE 
COLOR 
CODE 

~it~~ 

BR• 

s• 
BL-Wt 

BLt 

V-G 
G-V 

V-BR 

BR-V 

V-S 

S-V 

TABlE 8 

301 · AND 302-TYPE KSU'S, CONNECTIONS BETW!EN ILOCK A 
OF 66-TYPE CONNECTING BLOCK, APPARATUS, AND POWER PLANT 

CONNECTING llOCK A 

COlf COL E COl D 

TO CAlli TO CAl li TO CAlli 
COLOR COlOR COLOR 

KTU TERM. CODE KTU TERM. CODE KTU TERM. CODE 

232B ~~ 

232B 9 BR-W• 1st 29 202D 
232B 10 S-W• 

230B 6A 0-Wt 230B 16A G-Wt 207C 32B Y-Wt 
230B 28A Ot 230B 29A Gt 207C 29B Yt 

39 
232B 

29 

25 
232B 

24 

4A 
230B 

26A 

t Use loop through method of termination for terminals 41, 42, and 43. 

COl C 

TO CAl LE 
COLOR 

KTU TERM. CODE 

~t~i 

w 
R-W 

R-Y 1st 16 202D R 

G2Y 

GlY 

S2BK 

SIBK 

COl A 

TO 

J86731D 
POWER PlANT 

10V ~ AC 

lOV 
Bt I 
Bt 

AC ~ 
Bt 

20V G 
DC 
Talk B 

20V G 
DC 
Sig B 

j;; 

"' .-
"' "' !l 
~ 
~ 

!: -
a 



SECTION 518-114-432 

TABLE C 

302-TYPE KSU, CONNECTIONS BETWEEN 
A15A CONNECTOR CABLE AND 66-TYPE CONNECTING BLOCKS 

CONN 1 CONN 2 CONN 3 

CONN 1 TERMINATION CONN 2 TERMINATIO N CONN 3 TERMINATION 

LEAD 
ll-W I l NDER O N 66-TYPE O-W IlNDER ON 66-TYPE G-W I lNDER ON 61>-TYPE 

FEATURE 
DlS IG 

CONN BLOCK CONN BLOCK CONN BLOCK 
PIN CABLE PIN CAlLI PIN CAlLE 

NO. COLO R ROW ILK COL NO. CO LOI ROW ILK COL NO. COLOR ROW ILK COL 

T 26 W-BL 1 26 W-BL 1 26 W-BL 1 
R 1 BL-W 2 1 BL-W 2 1 BL-W 2 

Line 1 A 27 W-0 3 27 W-0 3 27 W-0 3 
At 2 0-W 4 2 0-W 4 2 0 -W 4 

LG 28 W-G 5 28 W-G 5 28 W-G 5 
L 3 G-W 6 3 G-W 6 3 G-W 6 

T 29 W-BR 7 29 W-BR 7 29 W-BR 7 
R 4 BR-W 8 4 BR-W 8 4 BR-W 8 

Line 2 A 30 W-S 9 30 W-S 9 30 W-S 9 
A1 6 S-W 10 5 S-W 10 6 S-W 10 

LG 31 R-BL 11 31 R-BL 11 31 R-BL 11 
L 6 BL-R 12 6 BL-R 12 6 BL-R 12 

T 32 R-0 13 A A 32 R-0 13 A B 32 R-0 13 A c 
R 7 0-R 14 7 0-R 14 7 0-R 14 

Line 3 A 33 R-G 16 33 R-G I6 33 R-G 16 
AI 8 G-R I6 8 G-R 16 8 G-R 16 

LG 34 R-BR 17 34 R-BR I7 34 R-BR 17 
L 9 BR-R 18 9 BR-R 18 9 BR-R I8 

T 35 R-S 19 35 R-S 19 35 R-S 19 
R 10 S-R 20 10 S-R 20 10 S-R 20 

Line 4 A 36 BK-BL 21 36 BK-BL 21 36 BK-BL 21 
AI 11 BL-BK 22 11 BL-BK 22 11 BL-BK 22 

LG 37 BK-0 23 37 BK-0 23 37 BK-0-1"23 
L I2 0-BK 24 12 0-BK 24 12 0 -BK 24 

Dial T 38 BK-G 17 38 BK-G 17 38 BK-G I7 
Inter- R I3 G-BK 18 B 13 G-BK 18 B 13 G-BK 18 B 
com 

Spare• 39 BK-BR 39 BK-BR 39 BK-BR 
14 BR-BK 14 BR-BK 14 BR-BK 

Dial LG 40 BK-S 19 40 BK-S 19 40 BK-S 19 
Inter- L 16 S-BK 20 B A 15 S-BK 20 B B 15 S-BK 20 B c 
com 

41 Y-BL 41 Y-BL 4I Y-BL 
I6 BL-Y I6 BL-Y I6 BL-Y 

42 Y-0 42 Y-0 42 Y-0 

Spare• 
I7 0 -Y I7 0-Y 17 0-Y 

43 Y-G 43 Y-G 43 Y-G 
I8 G-Y 18 G-Y 18 G-Y 

44 Y-BR 44 Y-BR 44 Y-BR 
19 BR-Y 19 BR-Y 19 BR-Y 

Com B1 or BZl 45 Y-S 5 B A 45 Y-S 7 B A 45 Y-S 9 B A 
Aud R1 or BZ 20 S-Y 6 20 S-Y 8 20 S-Y 10 

46 V-BL 46 V-BL 46 V-BL 
21 BL-V 21 BL-V 21 BL-V 

47 V-0 47 V-0 47 V-0 
22 0-V 22 0-V 22 0 -V 

Spare• 48 V-G 48 V-G 48 V-G 
23 G-V 23 G-V 23 G-V 

49 V-BR 49 V-BR 49 V-BR 
24 BR-V 24 BR-V 24 BR-V 

50 V-S 50 V-S 50 V-S 
25 S-V 25 S-V 25 S-V 

• Dead-ended and stored at connecting blocks. Connect as required. 
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LEAD fEATURE 
DESIGNA TION 

T 
R 

Line 1 A 
A1 
LG 
L 
T 
R 

Line 2 A 
A1 
LG 
L 
T 
R 

Line 3 A 
Al 
LG 
L 
T 
R 

Line 4 A 
Al 
LG 
L 
T 
R 

Line 5 A 
A1 
LG 
L 
T 
R 

Line 6 A 
Al 
LG 
L 
T 
R 
A Line 7 Al 

LG 
L 
T 

Manual R 
Intercom LG 

L 
T 

Dia l R 
Intercom LG 

L 

TABLE D 

311 -TYPE KSU (4-7 LINES) CONNECTIONS BETWEEN 
APPARATUS AND 66-TYPE CONNECTING BLOCKS 

IILOCKA 
66-TYPE CONNECTING BLOCK TERMI NAL TERMINAL 

ON ON 
ROW COL 

CA BLE COLOR 232B KTU 2301 KTU 
BLUE BINDER 

1 W-BL 1A 
2 BL-W 2A 
3 W-0 3A 
4 0-W 4A 
5 W-G 6A 
6 G-W 5A 
7 W-BR lB 
8 BR-W 2B 
9 W-S 3B 
10 S-W 4B 
11 R-BL 6B 
12 BL-R 5B 
13 R-0 l C 
14 O-R 2C 
15 R-G 3C 
16 G-R 4C 
17 R-BR 6C 
18 BR-R 5C 
19 R-S 1D 
20 S-R 2D 
21 BK-BL 3D 
22 BL-BK 4D 
23 BK-0 6D 
24 0 -BK 5D 
25 F BK-G 
26 G-BK 
27 BK-BR 
28 BR-BK 
29 BK-S 
30 S-BK 
31 Y-BL 
32 BL-Y 
33 Y-0 
34 0 -Y 
35 Y-G 
36 G-Y 
37 Y-BR 
38 BR-Y 
39 Y-S 
40 S-Y 
41 V-BL 
42 BL-V 
43 V-0 30 
44 0 -V 40 
45 V-G 27 
46 G-V 28 
47 V-BR 
48 BR-V 
49 V-S 
50 S-V 

ISS 1, SECTION 518-114-432 

TERMINAL TERMINAL 
ON ON 

202D KTU 207C KTU 

1 
2 
3 1st 4 
6 
5 
1 
2 
3 2nd 4 
6 
6 
1 
2 
3 3rd 4 
6 
5 

lB 
2B 

32B 
3B 
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SECTION 518-114-432 

LEAD 
FEATURE 

DESIGNATION 

Code B 
!: 2 R 
0 B <> ... 3 R .£ 

B .s 
... 4 R 

Q B 
5 R z B 

~ 6 R 
g B ., 7 R .. 
< B .. 8 R 
00 B 
""' " 9 R 
< B 

0 R 
!l Line 1 Bl or BZl 
-" RI or BZ 
0 ., Line 2 Bl or BZl 
c R1 or BZ 
~ Line 3 B1 or BZ1 z R1 or BZ 
~ Line 4 Bl or BZl 

~ Rl or BZ 

"' Line 5 B1 or BZl 
< R1 or BZ 
bO Line 6 B1 or BZl 00 R1 or BZ 
""' Line 7 Bl or BZl " < Rl or BZ 

Vacant 

Page 18 

TABLE D (Cant) 

311 -TYPE KSU (4-7 LINES) CONNECTIONS BETWEEN 
APPARATUS AND 66-TYPE CONNECTING BLOCKS 

BLOCK B 
66-TYPE CONNECTING BLOCK TERMINAL TERMINAL 

ON ON 

ROW COL 
CABLE COLOR 2328 KTU 2308 KTU 

ORANGE BINDEl 

1 W-BL 
2 BL-W 
3 W-0 
4 0-W 
5 W-G 
6 G-W 
7 W-BR 
8 BR-W 
9 W-S 

10 S-W 
11 R-BL 
12 BL-R 
13 R-0 
14 0 -R 
15 R-G 
16 G-R 
17 F R-BR 
18 BR-R 
19 R-S 25A 
20 S-R lOA 
21 BK-BL 25A 
22 BL-BK lOB 
23 BK-0 27A 
24 0 -BK lOC 
25 BK-G 30A 
26 G-BK IOD 

27 ~BR 
28 BR-BK 
29 BK-S 
30 S-BK 
31 Y-BL 
32 BL-Y 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

TERMINA L TERMINA L 
ON ON 

202D KTU 207C KTU 

S6B 
12A 
36B 
13A 
37B 
14A 
37B 
15A 
38B 
16A 
38B 
17A 
40B 
18A 
40B 
19A 
31B 
20A 

25 1st 10 
25 
10 2nd 

25 3rd 10 



., ., 
"' ~ 

I< 
ll:l 
ll. ... 
0 

0 
0 

ISS 1, SECTION 518-114-432 

TABLE D (Cont) 

311-TYPE KSU (4-7 LINES) CONNECTIONS BETWEEN 
APPARATUS AND 66-TYPE CONNECTING BLOCKS 

BLOCK D 
LEAD 66-TYPE CONNECTING BLOCK TERMI NAL FEATURE 

DESIGNATION ON 
ROW COL CABLE COLOR 2308 KTU 

ORANGE BINDER 

Line 1 T 1 Y-0 7A 
R 2 0 -Y SA 

Line 2 T 3 Y-G 7B 
R 4 G-Y SB 
T 5 Y-BR 7C Line 3 R 6 BR-Y sc 
T 7 Y-S 70 Line 4 R 8 S-Y 80 
T 9 F V-BL Line 5 R 10 BL-V 
T 11 V-0 Line 6 R 12 0 -V 
T 13 V-G Line 7 R 14 G-V 

15 V-BR 
16 BR-V Spare 17 V-S 
18 S-V 
19 
20 
21 
22 
23 
24 
25 
26 

Vacant 27 
28 
29 
80 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 

See Table E For Power 43 See Table E F or Power 
Connections 44 Connections 

45 
46 
47 
48 
49 
50 

TERMINAL 
ON 

202D KTU 

7 1st 8 
7 2nd 8 
7 3rd 8 
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.,. 
a 
Ill • 
lo.l 
0 

FEATURE 
LEAD 

DESIG 

Audible GRD 
Signal ±,BAT., Power 
Supply or 

105V ± 

20v de GRD 
Talk or 
A Bat. BAT. 

GRD 

20v de 
Signal GRD 

or 
B Bat. 

BAT. 

BAT. 

GRD 

Lamp 
GRD:t: 

and 10V ACt 
Motor 

±or BAT. Supply 

±or BAT. 

±or BAT. 

• 20 Gauge Wire. 

t 18 Gauge Wire. 

ROW ON 
66-TYPE CABLE 
CONN COLOR 
BLOCK BR-W BNDR 

37 W-BL 

38 BL-W 

39 W-0 

40 0-W 

41 R-BR 

42 W-Y• 

43 BR-R 

44 y• 

45 W-BL* 

46 W-O• 

47 W-BRt 

48 BRt 

49 W-St 

50 St 

TABLE E 

311-TYPE KSU (4-7 LINES) CONNECTIONS BETWEEN APPARATUS, 
66-TYPE CONNECTING BLOCK, AND POWER PLANT 

CONNECTING BLOCK D 

COLF COLE COLD 

TO CABLE 
TO CABLE TO 

COLOR COLOR 
KTU TERMINAL BR-W BNDR KTU TERMINAL BR-W BNDR KTU TERMINAL 

39 
232B 29 

25 
232B 

24 

1st 
202D 4 

230B 4A 
1st 

202D 26 

230B 26A 

1st 
202D 6 

230B 6A R-G 232B 27 W-G• 207C 32R 

232B 9 G-R 232B 26 

232B 10 1st 

232B 19 BL• 202D 29 

232B 20 o• 230B 29A G• 207C 29B 

:t: Motor supply must be 10 volt ac. When direct current is used for lamps move W -0 from terminal 46, clip 6 to 
terminal 45, clip 5 and W-BR from terminal 47, clip 6 to terminal 48, clip 5. 

CABLE 
COLOR 

G-2Y 

G-1Y 

BL-2Y 

S-2BK 

BL-1Y 

S-1BK 

R-Yt 

R-Wt 

Wt 

Wt 

Rt 

Rt 

COLA 

TO 

J86731-D 
POWER PLANT 

20V G 
DC 

Talk B 

JG 20V 
DC 

Signal 

J B 

J G 

10V 

l AC 

I 

... 
"' n 
-4 

0 z 
Ill -!: 
i 



ISS 1, SECTION 518-114-432 

TABLE F 

311 -TYPE KSU (9-13 LINES) CONNECTIONS BETWEEN 
APPARATUS AND 66-TYPE CONNECTING BLOCKS 

BLOCK D 
66-TYPE CONNECTING 

TERMINAL LEAD BLOCK FEATURE 
DESIGNATION ON 

CABLE COLOR 238A KTU 
ROW COL 

BLUE BINDER 

T 1 W-BL lA 
R 2 BL-W 2A 

Line 1 A 3 W-0 3A 
At 4 0 -W 4A 
LG 5 W-G 6A 
L 6 G-W 5A 
T 7 W-BR 31A 
R 8 BR-W 32A 

Line 2 A 9 W-S 33A 
Al 10 S-W 34A 
LG 11 R-BL 36A 
L 12 BL-R 35A 
T 13 R-0 IB 
R 14 0-R 2B 

Line 3 A I5 R-G 3B 
A1 16 G-R 4B 
LG 17 R-BR 6B 
L 18 BR-R 5B 
T 19 R.n 3IB 
R 20 S-R 32B 

Line 4 A 2I BK-BL 33B 
A1 22 BL-BK 34B 
LG 23 BK-0 36B 
L 24 0 -BK 35B 
T 25 

F BK-G IC 
R 26 G-BK 2C 

Line 5 A 27 BK-BR 3C 
A1 28 BR-BK 4C 
LG 29 BK-S 6C 
L 30 S-BK 5C 
T 3I Y-BL 3I C 
R 32 l:!L-' 32C 

Line 6 A 33 Y-0 33C 
AI 34 0 -Y 34C 
LG 35 Y-G 36C 
L 36 G-Y 35C 
T 37 Y-BR ID 
R 38 BR-Y 20 

Line 7 A 39 Y-S 3D 
AI 40 S-Y 4D 
LG 41 V-BL GD 
L 42 BL-V 5D 
T 43 V-0 31D 
R 44 0-V 32D 

Line 8 A 45 V-G 33D 
A1 46 G-V 34D 
LG 47 V-BR 36D 
L 48 BR-V 35D 

Spare 49 V-S 
50 S-V 
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SECTION 518-114-432 

FEATURE LEAD 
DESIGNATION 

T 
R 

Line 9 A 
A1 
LG 
L 
T 
R 

Line 10 A 
A1 
LG 
L 
T 
R 

Line 11 A 
A1 
LG 
L 
T 
R 

Line 12 A 
A1 
LG 
L 
T 
R 

Line 13 A 
A1 
LG 
L 
T 

Din! R 
Intercom LG 

L 

s Code B 
0 3 R 
r:! 4 B 
"' R :E B 
;; fi R 
Q B 
.;i 6 R 
·; 

7 B 
g R 

"' B < 8 R 
bO B iZi 9 R 

"" B " 0 < R 
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TABLE F (Cont) 

311-TYPE KSU (9-13 LINES) CONNECTIONS· BETWEEN 
APPARATUS AND 66-TYPE CONNECTING BLOCKS 

BLOCK I 
66-TYPE CONNECTING 

TERMINAL TERMINAL 
BLOCK 

ON ON 

CABLE COLOR 
238A KTU 2301 KTU 

ROW COL 
ORANGE BINDER 

1 W-BL 1E 
2 BL-W 2E 
3 W-0 SE 
4 O-W 4E 
5 W-G 6E 
6 G-W 5E 
7 W-BR 1A 
8 BR-W 2A 
9 W-S 3A 

10 S-W 4A 
11 R-BL 6A 
12 BL-R 5A 
13 R-0 1B 
14 0-R 2B 
15 R-G 3B 
16 G-R 4B 
17 R-BR 6B 
18 BR-R 5B 
19 R-S 1C 
20 S-R 2C 
21 BK-BL 3C 
22 BL-BK 4C 
23 BK-0 6C 
24 0-BK 5C 
25 F BK-G lD 
26 G-BK 2D 
27 BK-BR 3D 
28 BR-BK 4D 
29 BK-S 6D 
30 S-BK 5D 
31 Y-BL 
32 BL-Y 
33 Y-0 
34 0-Y 
35 Y-G 
36 G-Y 
37 Y-BR 
38 BR-Y 
39 Y-S 
40 S-Y 
41 V-BL 
42 BL-V 
43 V-0 
44 0 -V 
45 V-G 
46 G-V 
47 V-BR 
48 BR-V 
49 V-S 
50 S-V 

TERMINAL TERMINAL 
ON ON 

207C KTU 216A KTU 

1B 
2B 

32B 
3B 

36B 
13 

36B 
14 

37B 
15 

37B 
16 

38B 
17 

38B 
18 

40B 
19 

40B 
20 



f EATURE LEAD 
DESIGNATI ON 

Code B 
21 R 

s 22 B 
0 R u 

B ... 
23 ., 

;s R 
B -; 24 R i5 B 

:i 25 R 
·~ 

26 B 
u R ~ ., 

27 B < R 
~ 

B ;;; 28 R 
"' " 29 B < R 

20 B 
R 

Line 1 Bl or BZl 
Rl or BZ 

Line2 Bl or BZl 
Rl or BZ 

Line 3 Bl or BZl 
Rl or BZ .. Line 4 Bl or BZl 

~ Rl or BZ 
., Line 5 Bl or BZl 
.5 Rl or BZ 
..:l 

Line 6 Bl or BZl 
~ Rl or BZ 
·~ 

Line 7 Bl or BZl 
g Rl or BZ .. Bl or BZl < Line 8 

Rl or BZ 
~ Bl or BZl ;;; Line 9 Rl or BZ 
"' Bl or BZl " Line 10 < Rl or BZ 

Line 11 Bl or BZl 
Rl or BZ 

Line 12 Bl or BZl 
Rl or BZ 

Line 13 Bl or BZl 
Rl or BZ 

Spat-e 

TABLE F (Cont) 

311 -TYPE KSU (9-1 3 LINES) CONNECTIONS BETWEEN 
APPARATUS AND 66-TYPE CONNECTING BLOCKS 

ILOCK C 
66-TYPE CONNECnNG 

TERMINAL TERMINAL I LOCK 
ON ON 

238A KTU 2308 KTU CAlLE COLOR ROW COL GREEN IlNDER 

1 W-BL 
2 BL-W 
3 W-0 
4 0-W 
5 W-G 
6 G-W 
7 W-BR 
8 BR-W 
9 W-S 
10 S-W 
11 R-BL 
12 BL-R 
13 R-0 
14 O-R 
15 R-G 
16 G-R 
17 R-BR 
18 BR-R 
19 R-S 
20 S-R 
21 BK-BL 18A 
22 BL-BK 19A 
23 BK-0 38A 
24 0-BK 39A 
25 F BK-G 18B 
26 G-BK 19B 
27 BK-BR 38B 
28 BR-BK 39B 
29 BK-S 18C 
30 S-BK 19C 
31 Y-BL 38C 
32 BL-Y 39C 
33 Y-0 18D 
34 0-Y 19D 
35 Y-G 38D 
36 G-Y 390 
37 Y-BR 18E 
38 BR-Y 19E 
39 Y-S 25A 
40 S-Y lOA 
41 V-BL 27A 
42 BL-V lOB 
43 V-0 27A 
44 0 -V lOC 
45 V-G 30A 
46 G-V lOD 
47 V-BR 
48 BR-V 
49 V-S 
50 S-V 

ISS 1, SECTION 518-114-432 

TERMINAL TERMINAL 
ON ON 

207C KTU 216A KTU 

31B 
21 

4B 
22 

4B 
23 

l4B 
24 

14B 
25 

24B 
2~ 

24B 
27 

30B 
28 

30B 
29 

24B 
30 

Page 23 



SECTION 518-114-432 

.. .. 
. 5 
~ 

~ 
IQ 
p., .. 
0 

0 
u 
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TABLE F (Cont) 

311 -TYPE KSU (9-1 3 LINES) CONNECTIONS BETWEEN 
APPARATUS AND 66-TYPE CONNECTING BLOCKS 

ILOCK D 
66-TYPE CONNECTING 

TERMINAL 
FEATURE LEAD ILOCK 

ON DESIGNATION 

ROW COL CAl LE COLOR 2314 KTU 

IROWN IlNDER 

Line 1 T 1 W-BL 7A 
R 2 BL-W SA 

Line 2 T 3 W-0 27A 
R 4 0-W 2SA 
T 5 W-G 7B Line S R 6 G-W 8B 
T 7 W-BR 27B Line 4 R s BR-W 2SB 

Line 5 T 9 W-S 7C 
R 10 S-W sc 
T 11 R-BL 27C Line 6 R 12 BL-R 2SC 
T 13 R-0 7D Line 7 R 14 O-R SD 
T 16 R-G 270 LineS R 16 G-R 2SO 
T 17 F R-BR 7E Line 9 R 18 BR-R SE 
T 19 R-S Line 10 R 20 S-R 
T 21 BK-BL Line 11 R 22 BL-BK 
T 23 BK-0 Line 12 R 24 0 -BK 
T 25 BK-G Line 13 R 26 G-BK 

27 BK-BR 
28 BR-BK 
29 BK-S 
30 S-BK 

Spare 31 Y-BL 
32 BL-Y 
33 Y-0 
34 0-Y 
ss Y-G 
36 G-Y 
37 
3S 
39 
40 
41 
42 

See Table G 43 See Table G 
for Power 44 for Power 

Connections 46 Connections 

46 
47 
4S 
49 
50 

TERMINAL 
ON 

2301 KTU 

7A 
SA 
7B 
SB 
7C 
sc 
70 
80 



... : • 
~ 

FEATUIE LEAD 
DESIG 

Audible GRD 
Signal ::!:, BAT., 
Power or 105V::!: 
Supply 

20v de GRD 
Talk or 
A Bat. BAT. 

GRD 
20v de GRD 
Signal 

or BAT. 
B Bat. 

BAT. 

GRD 

GRD:j: 
Lamp l OV AC:j: 
and 

Motor ::!: or BAT. 
Supply 

:!:· or BAT. 

::!: or BAT. 

• 20-Gauge Wire. 

t 18-Gauge Wire. 

l OW 
ON 

66-TYPE 
CA l LE 

CONN COLOR 
I LOCK 

37 V-BR 

38 BR-V 

39 V-S 

40 S-V 

41 W-BL" 

42 W-G• 

43 BL• 

44 G• 

45 BK-G• 

46 BR-G• 

47 W-BRt 

48 BRt 

49 W-St 

50 St 

TABLE G 

311-TYPE KSU (9-13 LINES) CONNECTIONS BETWEEN APPARATUS, 
66-TYPE CONNECTING BLOCK, AND POWER PLANT 

CONNECTING BLOCK D 

COL F COLE COL D 

TO TO 

CAlLE CAlLE 

KTU TERMINAL COLOR 
KTU TERMINAL 

COLOR 
KTU 

29F 
238A 

30F 

207C lOB 

238A lOG 

238A 9A w-o• 238A 9C 

238A 9E W-Y• 230B 4A 

238A lOA o• 238A lOC 

238A lOE y• 2SOB 25A 

238A 29A Y-G• 238A 29E 

238A 29C Y-o• 2308 6A V-G 238A 

2S8A 9G BK-W• 238A 30A G-V 238A 

238A 19G BR-Y• 238A aoc 
238A 29G Y-BL• 238A 30E 

238A 39G Y-S• 230B 29A 

:t Motor supply must be 10 volt ac. When direct current is used for lamps move the following lead : 

LEAD COLOR 

BR-G 
Y-0 
W-BK 
BK-W 

FROM 

Term. 46, Clip 6 
Term. 46, Clip 5 
Term. 47, Clip 6 
Term. 47, Clip 5 

TO 

Term. 45, Clip 4 
Term. 45, Clip 3 
Term. 48, Clip 4 
Term. 49, Clip 4 

TO 

CAlLE 

TERMINAL 
COLOR 

G-2Y 

G-lY 

0-S• 

R-G• 

0-BL• 

R-BR• 

R-Yt 

39F R-Wt 

40F 

] wt 

] Rt 

COL A 

TO 

J86731 -D 
POWER PLANT 

20V G 
DC 

Talk B 

20V 
JG 

DC 

JB 
Signal 

J G 

} lOV 
AC 

;;; 
"' ~ 
"' "' g 
0 z 
"' -ao 
!. 

i 



.,. 
a 

oa • ..., 
0. 

REF 
DESIG CKT I CKT 2 

A 7A 27A 
B SA 28A 
c 17A 37A 
D 21E 22E 

E lA llA 21A 31A 
~ ~ 

F 2A 12A 22A 32A 
~ o-----o 

G 5A 15A 25A 35A 
~ o-----o 

H 3A 13A 23A 33A 
~ o-----o 

J 20A 40A 

K 18A 38A 

L 19A 39A 
M 6F 
N 36E 

p 9A 

lOA y -
Q 4A 14A 24A 34A 

R 6A 16A 26A 36A 

s 29A 

T 30A, 16F 

u lG 

v 2G 

w 3G 

X 4G 

o--o Indicates Factory Strapping. 

TABLE H 

310- OR 311-TYPE KSU (9 TO 13 LINES) 
LINE CIRCUIT PORTION OF 238A KTU 

TERMINAL ON 238A KTU 

CKT 3 CKT 4 CKT 5 CKT 6 CKT 7 CKT 8 

7B 27B 7C 27C 7D 27D 

SB 28B sc 28C SD 28D 

17B 37B 17C 37C 17D 37D 

23E 24E 25E 31E 32E 33E 

lB llB 21B 31B lC llC 21C 31C lD llD 21D 31D 
o----o <>-------0 C>--0 ~ o----o ~ 
2B 12B 22B 32B 2C 12C 22C 32C 2D 12D 22D 32D 
~ o-----o C>--0 ~ o----o ~ 
5B 15B 25B 35B 5C 15C 25C 35C 5D 15D 25D 35D 
o----o o-----o o----o ~ o----o o-----o 
3B 13B 23B 33B 3C 13C 23C 33C 3D 13D 23D 33D 
o----o <>-------0 ~ o-----o ~ <>-------0 

20B 40B 20C 40C 20D 40D 

18B 38B 18C 38C 18D 38D 

19B 39B 19C 39C 19D 39D 

7F SF 9F 
37E 38E 39E 
9B 9C 9D 

lOB lOC lOD 

4B 14B 24B 34B 4C 14C 24C 34C 4D 14D 24D 34D 

6B 16B 26B 36B 6C 16C 26C 36C 6D 16D 26D 36D 

29B 29C 29D 

30B, 17F 30C, 18F 30D, 19F 

UG 

12G 

13G 

14G 

CKT 9" 

7E 
BE 

17E 
34E 

lE llE 
o----o 
2E 12E 
o----o 
5E 15E 
o----o 
3E 13E 
~ 

20E 

18E 

19E 
lOF 
40E 

9E 

lOE 

4E 14E 
o----o 
6E 16E 
~ 

29E 

30E, 20F 

21G 

22G 

23G 

24G 

LEAD 
DESIG 

T CO or 
R PBX Line 

Line Ringing 
H 

T 

R 
Station 

L 

A 

Audible 
Signal 

Lamp Wink 
Lamp Flash 

Grd Relay 
Power 

Bat. Supply 

Al 
Station 

LG 

Grd Lamp 

±o Power 

LB Supply 

HA 

TO 
Time-out 

co 

LK 

... ... 
!l 
0 z 
~ 

! -
a 



ISS 1, SECTION 518-114-432 

TABLE I 

310- OR 311-TYPE KSU (9 TO 13 LINES) 
2308 KTU 

REF TERMINAL ON 2301 KTU 
DESIG CKT I (10)* CKT 2 (II )* CKT 3 (12)* CKT 4 (13)* 

A 7A 7B 7C 7D 
B SA SB sc SD 
c 17A 17B 17C 17D 
D ISA I SB ISC ISD 

E IA UA IB liB lC llC lD llD 
()---() ()---() ()---() ()---() 

F 2A 12A 2B 12B 2C 12C 2D 12D 
()---() ()---() ()---() ()---() 

G 5A 15A 5B 15B 5C 15C 5D 15D 
()---() ()---() ()---() ()---() 

H 3A 13A 3B 13B 3C 13C 3D I 3D 
()---() ()---() ()---() ()---() 

J 9A 9B 9C 9D 

L lOA lOB lOC IOD 
M 20A 20B 20C 20D 

N 19A 19B 19C 19D 

Q 4A 4B 4C 4D 
R 6A 6B 6C 6D 
T 29A 28A 

• Number in parenthesis denotes circuit in package. 

o o Indicates Factory Strapping. 

LEAD 
DESIG 

T CO or 
R I PBX Line 

Line Ringing 
H 

T 

R 
Station 

L 

A 

Audible 
Signal 

Lamp Wink 

Lamp F lash 

Al 
LG Station 

±or Lamp Pwr 
Bat. Supply 

Page 27 



SECTION 518-114-432 

fEATURE 
LEAD 

DESIG 

T 
R 

Line 1 A 
A1 
LG 
L 
T 
R 

Line 2 A 
A1 
LG 
L 
T 
R 

Line 3 A 
AI 
LG 
L 
T 
R 

Line 4 A 
A1 
LG 
L 
T 
R 

Line 5 A 
A1 
LG 
L 
T 
R 

LineS A 
At 
LG 
L 

Motor GRD 
Supply 10v + 

Spare 

± or BAT. 
Lan1p ± or BAT. 

Supply GRD 
± or BAT. 

Audible GRD 
Signal BAT.,±, or 
Supply 105V + 
20v de GRD Talk or 
A Bat. BAT. 

20v de GRD Sig or BAT. B Bat. 

TABLE J 

2301-TYPE KSU CONNECTIONS BETWEEN APPARATUS 
AND 66-TYPE CONNECTING BLOCKS 

BLOCK A TERMINAL 
6611-25 TERMINAL ON KTU 

CONNECTING BLOCK ON 
232A OR I 

CABLE COLOR KTU* 230A 2301t 
ROW COL BLUE IlNDER 

1 W-BL 1A 
2 BL-W 2A 
3 W-0 SA 
4 O-W 4A 
5 W-G SA 
s G-W 5A 
7 W-BR IB 
8 BR-W 2B 
9 -w--=s-- 3B 
10 S-W 4B 
11 R-BL SB 
12 BL-R 5B 
13 R-0 1C 
14 0-R 2C 
15 R-G 3C 
1S G-R 4C 
17 R-BR SC 
18 BR-R 5C 
19 R-S 1D 
20 S-R 2D 
21 BK-BL 3D 
22 BL-BK 4D 
23 BK-0 SD 
24 0-BK 5D 
25 BK-G 
2S G-BK 
27 F BK-BR 
28 BR-BK 
29 BK-S 
30 S-BK 
31 Y-BL 
32 BL-Y 
33 Y-0 
34 0-Y 
35 Y-G 
3S G-Y 
37 Y-BR 27 
38 BR-Y 2S 
39 Y-S 
40 S-Y 
41:t: V-BL 9 
42:t: BL-V 10 
43 V-0 30A SA 
44:1: 0 -V 29A 29A 

45 V-G 25A 30A 
4S G-V 29 

47 V-BR 25 
48 BR-V 24 

49 V-S 2SA 2SA 
50 S-V 27A 4A 

• 232B KTU 1s arranged mternally to d1sable t1me-out feature when BF relay lS operated. 

t 230B KTU is arranged for individual fusing of circuits 1-2 and 3-4 lamp input power. 

TERMINAL 
TERMINAL 

ON 
ON 

202C OR D 
KTU 

207C KTU 

1 

~ 3 1st 
~ s 

5 
1 

~ 3 2nd 4 r--s-
5 

t With 1 to 72 lamps, strap terminals 41 , 42, and 44; with 73 to 144 lamps, s trap terminal s 42 and 44 and run 
separate power lead to 41. 

Page 28 



FEATURE LEAD 
DESIG 

Manual T 
Intercom R 

Line LG 
L 

Line 1 Bl or BZl 
Rl or BZ 

;; Line 2 Bl or BZl 
c Rl or BZ 
bo 

Line 3 Bl or BZl ill Rl or BZ 
Q) 

Bl or BZl :0 Line 4 
:0 Rl or BZ 

" Bl or BZl < Line 5 
Rl or BZ 

Line 6 Bl or BZl 
Rl or BZ 

T 
R 

LG 
L 

B(2) 
R(2) 
B(3) 
R(3) 
B(4) 

Dial R(4) 
Selective B(5) 
Intercom R(5) 

Line B(6) 
R(6) 
B(7) 
R(7) 
B(S) 
R(S) 
B(9) 
R(9) 

~~~ ) R 0) 

Line 1 

Line 2 
>< 
r:Q 

Line 3 p.. 

" 0 

0 Line 4 
(.) 

Line 5 

Line 6 

(TABLE J (Cant) 

2301-TYPE KSU CONNECTIONS BETWEEN APPARATUS 
AND 66-TYPE CONNECTING BLOCKS 

BLOCK A TERMINAL 
66Bl-25 TERMINAL ON KTU 

CONNECTING ILOCK ON 

230A 1 230Bt 

232A OR I 
CAlLE COLOR KTU• ROW COL 

ORANGE BINDEl 

1 W-BL 30 
2 BL-W 40 
3 W-0 • 
4 0-W 28 
5 W-G 25A I 30A 
6 G-W lOA lOA 
7 W-BR 25A 
8 BR-W lOB 
9 W-S 28A 130A 
10 S-W lOC lOC 
11 R-BL 28A I 25A 
12 BL-R lOD lOD 
13 R..-0 
14 0 -R 
15 R-G 
16 G-R 
17 R-BR 
18 BR-R 
19 R-S 
20 S-R 
21 BK-BL 
22 BL-BK 
23 BK-0 
24 0 -BK 
25 F BK-G 
26 G-BK 
27 BK-BR 
28 BR-BK 
29 BK-S 
30 S-BK 
31 Y-BL 
32 BL-Y 
33 Y-0 
34 0-Y 
35 Y-G 
36 G-Y 
37 Y-BR 
38 BR-Y 
39 Y-S 7A 
40 S-Y SA 
41 V-BL 7B 
42 BL-V SB 
43 V-0 7C 
44 0 -V sc 
45 V-G 7D 
46 G-V SD 
47 V-BR 
48 BR-V 
49 V-S 
50 S-V 

• Connect to convenient lamp ground. 

lSS 1, SECTION 511-114-432 

TERMINAL 
TERMINAL ON 

ON 2D2C OR D 
KTU 207C KTU 

25 
10 1st 

25 2nd 10 
lB 
2B 

32B 
3B 

36B 
12A 
36B 
13A 
37B 
14A 
37B 
15A 
38B 
16A 
38B 
17A 
40B 
18A 
40B 
19~ 
81B 
20A 

7 
8 1st 

7 2nd 8 
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SECTION 518-114-432 

TABLE K 

2311-TYPE KSU -CONNECTIONS 

BLOCK A 
6611-25 TERMINAL TERMINAL TERMINAl 

TERMINAL 
lEAD CONNECTING BLOCK ON ON ON 

FEATURE 
DESIG 232A ORB 230A ORB 202C OR D 

ON 

CABLE COLOR KTU• KTUt KTU 
207C KTU 

ROW COL 
BLUE BINDER 

T 1 W-BL lA 
R 2 BL-W 2A 

Line 1 A 3 W-0 3A 
A1 4 0-W 4A 
LG 6 W-G 6A 
L 6 G-W SA 
T 7 W-BR 1B 
R 8 BR-W 2B 

Line 2 A 9 W-S 3B 
Al 10 S-W 4B 
LG 11 R-BL 6B 
L 12 BL-R 5B 
T 13 R-0 1C 
R 14 0-R 2C 

Line 3 A 16 R-G 3C 
Al 16 G-R 4C 
LG 17 R-BR 6C 
L 18 BR-R 5C 
T 19 R-S lD 
R 20 S-R 2D 

Line 4 A 21 BK-BL 3D 
Al 22 BL-BK 4D 
LG 23 BK-0 6D 
L 24 0-BK 5D 
T 25 F BK-G 1 
R 26 G-BK 2 

Line 5 A 27 BK-BR 3 1st 
Al 28 BR-BK 4 
LG 29 BK-S 6 
L 30 S-BK 5 

T 31 Y-BL 1 
R 32 BL-Y 2 

Line 6 A 33 Y-0 3 2nd 
Al 34 0-Y 4 

LG 35 Y-G 6 
L 36 G-Y 5 

T 37 Y-BR 1 
R 38 BR-Y 2 

Line 7 A 39 Y-S 3 3rd 
Al 40 S-Y 4 

LG 41 V-BL 6 
L 42 BL-V 5 

Manual 
T 43 V-0 30 
R 44 0-V 40 

Intercom LG 45 V-G 27 Line L 46 G-V 28 

Dial T 47 V-BR lB 

Selective R 48 BR-V 2B 

Intercom LG 49 V-S 32B 
Line L 50 S-V 3B 

' • 232B KTU is arranged internally to disable time-out feature when BF relay is operated. 

t 230B KTU is arranged for individual fusing of circuits 1-2 and 3-4 lamp input power. 
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ISS 1, SECTION 518-1 14-432 

TABLE K (Cont) 

2311 -TYPE KSU - CONNECTIONS 

BLOCK I 
6611 -25 TERMINA L TERMINAL TERMINAL 

LEAD CONNECTING BLOCK ON ON KTU ON FEATURE 
DESIG 232A OR I 202C OR D 

ROW COL 
CAlLE COLOR KTU 

230A I 2301 
KTU 

ORANGE BI NDER 

B(2) 1 W-BL 
R(2) 2 BL-W 
B(S) 3 W-0 
R(3) 4 0 -W 
B (4) 5 W-G 

Audible R(4) 6 G-W 
Signal B (5) 7 W-BR 

Associated R (5) 8 BR-W 
With B(6) 9 W-S 
Dial R(6) 10 S-W 

Selective B(7) 11 R-BL Intercom R (7) 12 BL-R Line B(S) 13 R-0 
R(S) 14 0 -R 
B(9 ) 15 R-G 
R(9) 16 G-R 
B(O) 17 R-BR 
R (O) 18 BR-R 

"' Line Bl or BZl 19 R-S 25A 130A ... 
1 R1 or BZ 20 S-R lOA lOA ... 

u 
Line Bl or BZl 21 BK-BL 25A "' " 2 Rl or BZ 22 BL-BK lOB :3 Line Bl or BZl 23 BK-0 25A 

'5 3 R1 or BZ 24 F 0 -BK lOG 
-~ Line Bl or BZl 25 BK-G 28A 1 30A 
~ 4 Rl or BZ 26 G-BK lOD 100 

Line Bl or BZl 27 BK-BR 25 < 5 Rl or BZ 28 BR-BK 10 1st 

"" Line B1 or BZl 29 BK-S 25 ;n 
6 Rl or BZ 30 S-BK 10 2nd ., 

Line Bl or BZl 31 Y-BL 25 " 3rd -< 7 Rl or BZ 32 BL-Y 10 
Line T 33 Y-0 7A 

1 R 34 0-Y SA 
Line T 35 Y-G 7B 

2 R 36 G-Y SB 

I>< Line T 37 Y-BR 7C 
P'l 3 R 38 BR-Y sc p.. Line T 39 Y-S 70 
" 4 R 40 \ 

S-Y 80 0 

0 Line T 41 V-BL 7 1st u 5 R 42 BL-V 8 
Line T 43 V-0 7 2nd 6 R 44 0 -V 8 
Line T 45 V-G 7 3rd 7 R 46 G-V 8 

Ringing GRD 47 V-BR 28A 130A 
Supply• 105V::!: 48 BR-V 29 

Local GRD 49 V-St 
Ground GRD 50 S-Vt 

• Do not mount r inging supply (frequency-generator) in cabinet with equipment, due to noise difficulties. 

t Connect to ground terminal on J86731D, List 1 power plant. 

TUMINAL 
ON 

207 KTU 

36B 
12A 
36B 
13A 
37B 
14A 
37B 
lOA 
38B 
16A 
38B 
17A 
40B 
18A 
40B 
19A 
SIB 
20A 
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BEU SYSTEM PRACTICES 
AT & TCo Standard 

REFERENCE 

SECTION S 18-21 S- 1 00 
Issue 7 , June 1980 

1 A2 KEY TELEPHONE SYSTEM 

JDENTJFICA TJON AND ARRANGEMENTS 

CONTENTS 

1. GENERAL 

2 . I DENT I FICA TION 

FEATURES 

A. Pickup and Hold 

B. Visual Signals 

c. Aud ible Signals 

D. Intercom 

E. Private Lines 

F. Add-O n Conferencing 

G. Multili ne Confe renci ng 

H. Exclusion 

I. Station Restriction 

J . Music-On-Hold 

K. Speakerphone 

L. Toll Restriction 

M. Paging 

N. COM KEY Fea t ure s 

STATION APPARATUS 

MESSAGE WAITING (MW) 

A. 6B 1 Selector Console 

PAGE CONTENTS PAGE 

B. 7B1 Selector Console 8 

KEY TELEPHONE UNITS 8 
3 

MOUNTING FACILITIES 9 
4 

POWER SUPPLY 12 
4 

PROTECTION AND GROUNDING 20 
4 

LIMITATIONS 20 
s 

3 . ARRANGEMENTS 20 
s 

6 1. GENERAL 

6 1.01 The 1A2 Key Telephone System (KTS) enables 
key stations to connect to any one of a 

7 number of central office (CO), PBX, private, or 
intercom lines by the operation of an associated 

7 pickup key. The capacity of any station is determined 
by the number of buttons available for pickup, 

7 switching, or signaling purposes. 

7 1.02 This section is reissued to: 

7 • Show the following key telephone units 
(KTUs) rated manufacture discontinued (MD) 

8 and their replacements 

8 KTU• (MD) REPlACEMfNTS 

400G 400H 
8 401A 401B 

415A 415B 
8 

4548 454C 

CONSOLES 8 4608 460C 
4718 471C 

8 479B 479C 

NOTICE 
Not for use or disclosu re outside the 

Bell System except under written agreement 
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• Add information on the 630A key service 
panel (KSP) and 113Al connecting unit (CU) 
to Table D 

• Add information on !lOA apparatus mounting 
to Table E 

• Add information on the proper grounding 
and protection of KTS 

• Add information on the line circuit limitations 
when using the 400D KTU with the 451B 
KTU and the 400H KTU with the 498A 
KTU and 116Al circuit module (CM) 

• Add information on COM KEY* fea tures 
that are avai lable for 1A2 KTS usi ng the 
452A, 454C, and 460C 

• Add information on the 278A paging adapter 

• Add information on multil ine conferencing 
using polarity guard circuits mounted on 
the 2A1 matrix block 

• Add information on the 6B KTS (DIALOG*) 

• Add information on registration and registration 
interfaces 

• Add information to Table B on KTUs 
introduced since the last issue: 444-type, 
452A, 454-type, 460-type, 494A, and 498A 
KTUs. 

1.03 The 1A2 KTS features 400-series KTUs 
which consist of miniature relays and solid 

state circuitry assembled on plug-in 'type printed 
wiring boards. Service features are similar to those 
of the 1A1 KTS. However, the line circuits of 
the 1A2 KTS are arranged for time-out of locked-in 
visual and audible signals on a per line basis 
rather than on a system basis. 

1.04 The 400-series KTUs are designed and 
manufactured to ensure reliable operation 

*Trademark of AT&TCo. 
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and good service with extended useful life. Improper 
or careless handling can resul t in damaged units. 
Exercise care when handling, storing, and shipping 
KTUs to avoid accidental damage to delicate 
components. These units are shipped in a reusable 
blister pack. 

Always use the blister pack or other 
suitable container when transporting 
or storing the KTUs. Overpack when 
necessary. 

1.05 A large or centralized installation of a 1A2 
KTS should, where practical, make use of 

the connecting block arrangement described in 
Section 518-010-101. 

1.06 Packaged 1A2 KTS: The COM KEY 
718, 1434, and 2152 Systems, which combine 

1A2 equipment with specially designed KTUs, key 
telephones and consoles, are not covered in this 
practice. tHowever, some of the COM KEY features 
are adaptable to t he IA2 KTS. These features are 
described in paragraph 2.34.. Refer to Sections 
518-450-100, -102, -110, and -111 for information 
on these systems. t COM KEY 416, while similar 
in operation to 1A2 KTS, is a self-contained system 
not requiring KTUs or mountings. Refer to Section 
518-450-106 .• 

1.07 This issue of the section is based on the 
following drawings: 

SD-69475, Issue 6-401A t (MD) and 401B 
KTUs. 

SD-69489, Issue 5-428A KTU 

SD-69513, Issue 15-4008 (MD), 400C (MD), 
and 400D (MD) KTUs 

t SD-69942, Issue 1.:....400H KTU. 

SD-69530, Issue 6-429A (MD), 429B t (MD), 
429C,. and 430A KTUs 

SD-69552, Issue 4-412A KTU 

SD-69559, Issue 9-414A (A&M) Only, 415A 
t (MD), 4158,. 416A, 418A, 419A, 461A, and 
469A KTUs 

SD-69561, Issue 2-417A KTU 



SD-69567, Issue 14-4078 (MD), 407C, 420A, 
4228, 423A, 4238 (MD), 424A (MD), 424C, 
476A, and . 494M KTUs 

SD-69590, Issue 2-413A, 421A, 448A, and 
449A KTUs 

SD-69595, Issue 8-426A, 4278 (MD), and 
427C KTUs 

SD-69651, Issue 1-400G KTU (MD) 

SD-69906, Issue 2-440A KTU (MD) 

• sD-69653, Issue 2-444A and 4448 KTUs 

SD-69930, Issue 1-4548 (MD) and 454C 
KTUs 

SD-69652, Issue 3-452A, 4608 (MD), and 
460C KTUst 

SD-69917, Issue 1-467 A KTU 

SD-69921, Issue 1-· 471A (MD), 4718 (MD), 
471C, 479A (MD), 4798 (MD), and 479C 
KTUst 

SD-69922, Issue 1-4518 hnd 498At KTUs 

SD-69931, Issue 2-4788 KTU. 

If this section is to be used with equipment or 
apparatus reflecting later issues of the drawings, 
reference should be made to the CDs and SDs to 
determi ne the extent of the changes 'and t he 
manner in which the section may be affected. 

1.08 For detailed information on specified KTS 
equipment and apparatus, refer to t he 

following sections: 

518-215-400-Line Service KTUs 

518-215-401-Auxi liary Service KTUs 

518-215-402-Intercom Service KTUs 

518-215-403-Control Service KTUs 

518-215-404-501-, 502-Type KSUs 

518-215-405-513-, 514-, 515-Type KSUs 
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518-215-407-550-, 551-Type KSUs 

518-215-410-583-, 584-Type Panels 

518-215-417-597-, 598-Type Panels 

518-215-418-601-, 602-, 603-Type Panels 

518-215-419-620A, . 620A2,t 641A, and 642A 
Modu lar Panels 

518-215-420-69-Type Apparatus Mountings 

518-215-421-626A Modular Panel 

• 518-215-422-llOA Apparatus Mounting 

518-215-424-630A KSP and 113A1 CU 

518-411-100-68 KTS, DIALOG Intercom 
Systemt 

1.09 • A fte r January 1, 1980, connection of 
customer-provided equipment (CPE) or 

telephone company-provided equipment to the 1A2 
KTS requires the use of a 338 voice coupler when 
providing music-on-hold. Also after January 1, 
1980, the 4018, 4158, 471C, and 479C KTUs must 
be used when providing their related services. 
Previously connected or Class C voice couplers 
and KTUs may be used for maintenance at 
grandfathered installations for the life of the 
equipment, provided they are not modified. Class 
C stock can be used in new installations after 
January 1, 1980. 

1.10 Incoming CO lines to be installed in compliance 
with the Federal Communications Commission's 

(FCC) Registeration Program must be routed 
through a standard network interface. Information 
on approved interfaces is contained in Sections 
463-400-100 through 463-400-150.t 

2. IDENTIFICATION 

2.0 1 A 1A2 KTS consists of the following: 

(a) Key telephone sets and/ or nonkey telephone 
sets (with or without separately mounted 

keys) capable of A-lead control 

(b) The 400-series KTUs providing switching 
and control features 
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(c) The key service units (KSUs) panels and 
apparatus mountings, featuring prewired 

connectors t hat provide the mounting a nd 
connecting facilities for the 400-series KTUs 

(d) Local power supply fo r talking, audible signal, 
lamp and relay operation 

(e) Miscellaneous components as required: cabling, 
distribution terminals, adapters, fasteners, 

and supplemental apparatus cabinets or relay 
racks. 

FEATURES 

2.02 The 1A2 KTS provides the following features: 

• Pickup and hold on CO/PBX lines 

• Visual signals 

• Audible signals 

• Intercom-rotary or TOUCH-TONE® dialing 
with optional hands-free answer on intercom 
(HFAI) 

• Voice signaling on manual intercom 

• Private lines 

• Add-on conferencing 

• •Multiline conferencing• 

• Exclusion 

• Station restriction 

• Music-on-hold 

• Speakerphone 

• Toll restr iction (battery reversal or rotary 
dial) 

• 681 and 781 message waiting (MW) consoles 

• •Paging 

• COM KEY features .• 
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A. Pickup and Hold 

2.03 Pickup of more than one line at a station 
is the basic feature of a KTS. Any line 

appearing at a station can be selected by operating 
the button assigned to t hat line. 

2.04 The hold feature permits a station to hold 
a line while using another line. Depressing 

the hold key connects a resistive holding bridge 
across the line and releases the station user from 
that line. 

Supplementary Hold 

2.05 In addi tion to normal hold, as explained in 
paragraph 2.04, the system may be equipped 

for supplementary hold which provides a special 
lamp flutter indication. Supplementary hold is 
provided by two methods: 

• Priority bold in which all appearances of 
a line receive the flu tter indication 

• 1 bold in which the flutter indication is 
received only at the station initiating the 
hold. 

2 .06 Priority hold serves to alert personnel 
an incoming call has bee n answe red 

(acknowledged only), placed on hold, and should 
be com pleted as soon as the first available attendant 
is able to do so. The I hold enables a station 
having access to a number of lines to readi ly 
determine which lines have been placed on hold 
by that station. 

B. Visual Signals 

2 .07 Visual signals may be provided by lamps 
associated with pickup keys of key telephone 

sets or separately mounted keys, or by separately 
mounted lamp indicators. 

2 .08 The 1A2 KTS provides t he following visual 
line signals at stations: 

• Steady lamp for line busy 

• Flashing lamp for an incoming call 

• Steady or winking lamp for normal hold 

• Flutter lamp for "priority hold" or "I hold." 



2.09 Station Busy Lamp: This feature is a 
function of the switchhook in the telephone 

set. When the handset is off-hook at a station so 
equipped, a visual signal is received at a subordinate 
station or stations. This signal alerts the subordinate 
stat ion(s) that the master station is off-hook and 
all incoming calls for the master station should be 
intercepted. 

2 .10 Fuse and Line Status Indicators: 
Indicator-type fuses give a visual 

indication of fuse status in the KSU. A 
line status lamp located in the KSU •or 
on some line circuitst is dedicated to each 
CO/PBX and intercom line and shows the 
status of the associated line. This latter 
feature is available only with 600-series 
modular panels hnd the 400G (MD) and 
400H KTUs.t 

C. Audible Signals 

2 .11 Three types of audible signals are available 
with the basic 1A2 KTS: ringers, bells, 

and/or buzzers. They may be arranged for steady 
or interrupted operation . Ringers and buzzers can 
be located in the telephone set or external to it; 
bells are mounted externally. A station may be 
equipped with more than one audible signal, depending 
on services and features required. •cOM KEY 
uses tone signaling .• 

2.12 Common Audible Signaling: This feature 
provides for the use of one signaling device 

for indicating incoming calls on any of several lines. 
In a typical installation, one station may be designated 
as the attendant position, which will be equipped 
with common audible signaling; all incoming calls 
will ring the attendant position and be answered 
there. Common audible signaling is flexible and 
can be arranged in various combinations of lines 
to ringers by the use of diode matrices. Section 
518-010-108 contains a detailed description of com mon 
audible signaling. 

2.13 Audible Signal Suppression: This 
feature provides a circuit arrangement to 

suppress audible alerting signals on a line or lines 
associated with a multibutton telephone set when 
that station is in an off-hook condition. Section 
518-215-403 provides a detailed description of audible 
signal suppression. 
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2.14 Multistation CO Line Ringing: The 
CO ringing on a given line may be provided 

at more than one station in a 1A2 KTS. In addition 
to the common audible ringing at the attendant 
station, other stations can be wired to ring on 
incoming CO calls. This feature is extremely 
fie xi hie and can be arranged to fit the customer's 
specific needs. 

2 .15 Ringing Control: Audible signals may 
also be controlled by delayed or immediate 

transfer control circuits. The delayed transfer 
control circuit allows an audible signal to sound 
for a predetermined interval, then transfers it to 
an attendant station when the control circuit times 
out. The immediate transfer circuit is controlled 
by a key •or a KTU• . When the key is operated, 
ringing is automatically transferred to an attendant 
station. 

2 .16 Power Failure Transfer: When local 
commercial power supplying the KTS fails, 

local ringing on CO lines cannot continue. The 
power failure transfer feature automatically substitutes 
an external signaling device, operated by CO line 
ringing current, for the audible signal on a selected 
line. This a llows incoming calls to be recognized 
and answered while commercial power is down. 
External r ingers are installed on a per-line basis. 

D. Intercom 

2.17 An intercom line circuit allows two or more 
stations, usually located on the same premises, 

to converse with each other over a common talking 
path, without the use of a CO/ PBX line. The 
HFAI can be furni shed on manual or dial intercoms 
using adjuncts. This feature allows the called party 
to answer an intercom call without going off-hook. 
See Section 518-010-115 for detailed information. 

2.18 Two types of intercom lines are available: 

(a) Manual: Where all stations (on pickup) 
are connected to a common talking path. 

Station selection is done manually by the use of 
pushbuttons and buzzers. A visual signal can 
be provided at each station to indicate a busy 
condition . Voice signaling on manual intercom 
can be provided by usi ng a 107B loudspeaker 
set . See Section 518-010-109 for detailed 
information. 
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(b) Dial: Where a station (on pickup) is 
connected to a common talking path which 

is part of a 10- or 19-code selector circuit. 
Station selection is accomplished by dialing one 
or two digits. The selector provides rotary dial 
station selection, a steady visual signal at all 
stations to indicate the selector is busy, single-spurt 
ringing, and control circuits for additional features 
as detailed in paragraph 2.19. •Dial intercom 
services for 1A2 KTS can also be provided with 
2- and 3-path intercom arrangements. These 
arrangements, which include COM KEY systems, 
have a button associated to each path, where 
as other systems, such as the 6B DIALOG, have 
one button assigned to four si multaneous intercom 
paths.t 

2.19 The following optional features can be added 
to the basic dial selector circuit: 

• TOUCH-TONE calling 

• Flashing lamps at called station 

• Interrupted ringing instead of adjustable 
single spurt 

• Direct station selection or signaling via a 
pushbutton instead of dialing 

• Long line circuit 

• Add-on conferencing 

• Preset conferencing via a dial code or 
pushbutton signaling 

• Dial tone 

• Audible ringback tone 

• Station busy tone 

• HFAI 

• •2- and 3-path intercom arrangements.t 

E. Private Lines 

2.20 Private lines provide direct communication 
between two points without the need of a 

CO/ PBX line. With one or two exceptions, KTS 
private lines require similar or equivalent private 
line apparatus at both ends. 
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2.21 A number of private lines are available for 
the 1A2 KTS. The lines differ only in the 

type of terminating apparatus used and the means 
of signaling from one end to the other. Private 
lines available are: 

(a) Arranged for 2-way manua l signaling by use 
of ringdown private line circuits at each 

end. 

(b) Arranged for signaling automatically from 
either end when the handset is lifted by 

the use of automatic de signaling private line 
circuits at each end. 

(c) Arranged to provide manual signaling in 
one direction and automatic signaling in the 

other by use of a manual signaling, ringdown 
line circuit at one location and an automatic 
signaling, ringdown private circuit at the other. 

(d) A line, usually between two telephone sets 
located on the same premises, provided by 

the use of a station line circuit or a short range, 
private line circuit. The station line circuit is 
arranged for manual signaling in one direction 
and automatic signaling in the other. Simple 
strapping changes to the short range private line 
circuit can provide automatic signaling in both 
directions, 1-way automatic signaling, 1-way 
manual signaling, or manual signaling in both 
directions. These lines differ from those described 
in (a), (b), and (c) in that both ends of the 
private line terminate at the same KTU. 

Note: Manual signaling is done by the use 
of pushbuttons. Pickup keys of some key 
telephone sets can be modified for use as 
pushbuttons, or externally mounted keys can 
be used. An example of the latter is a 551A 
key mounted on a 77A bracket. 

F. Add-On Conferencing 

2.22 Add-on conferencing enables a station to 
bridge two lines for a 3-way conference 

without the assistance of an operator. An exclusion 
or nonlocking key is req uired to control the 
conference circuit. A visual signal may also be 
provided to indicate the conference circuit is in 
operation. 



'2.'23 Three different conference arrangements 
can be provided: 

(1) A CO line and a PBX line 

(2) Two CO lines or two PBX lines 

(3) A CO/PBX line and an intercom line. 

G. .Multiiine Conferencing 

'2.'24 Multiline conferencing is established by 
simultaneously operating the pickup buttons 

on key telephone sets associated with the CO/ PBX 
lines that are to be conferenced. Each CO/PBX 
line that can be conferenced must be provided with 
a polarity guard. The 2Al matrix block (Section 
518-010-110) is provided for this purpose. 

The 401-type, 407-type, 424-type, and 
494A KTUs must not be used for 
multiline conferencing to CO/PBX 
lines using simultaneous depression 
of pickup buttons. This can cause 
damage to KTUs and violates 
the FCC registration requirements.t 

H. Exclusion 

'2.25 A control station can exclude any subordinate 
station from the line when privacy is desired. 

Two types of exclusion are available with the 1A2 
KTS: that which is a function of some telephone 
sets, and that which requires a KTU. 

'2.'26 Single-line exclusion is provided by the 
exclusion key which is part of the switchhook 

assembly of some telephone sets. By manually 
pulling up the plunger, subordinate stations are 
excluded from the line and are automatically 
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reconnected to the line by restoring the plunger 
or placing the handset on-hook. 

'2 .'27 Multiline exclusion permits a control station 
to exclude subordinate stations from more 

than one line appearing at that station. One control 
key can provide control for as many exclusion 
circuits as are required at a control station. By 
manually operating the control key, subordinate 
stations are automatically excluded from an equipped 
line to which the control station is connected. As 
an optional feature, a visual signal, usually associated 
with the control key, can be provided to indicate 
exclusion is in use. Excluded stations are automatically 
reconnected to the line when the control station 
disconnects, either by hangi ng up or putting the 
line on hold. 

I. Station Restriction 

'2 .'28 Individual key stations can be restricted from 
making outgoing CO/ PBX calls. The restricted 

stations may have intercom line access and can 
receive calls but cannot break dial tone or tone 
address if outgoing non intercom calls are attempted. 

J. Music-On-Hold 

'2 .'29 This feature transmits music from a 
customer-provided (CP) music source to calling 

parties on CO/PBX lines that are placed on hold. 
•some restrictions apply in the application of 
music-on-hold to particular line circuits. Refer to 
Table A.t 

K. Speakerphone 

'2 .30 Normal speakerphone service may be provided 
at any 1A2 KTS station equipped with a 

suitable telephone set. (Bell System Practices 

TABlE A 

LINE ORCUIT AND MUSIC-ON-HOLD COMPATIBILITY 

KEY SYSTEM MUSIC-ON-HOlD UNE ORCUIT 

Without All 

1A2 Key Telephone System 451B 400G, D, or earlier (MD) 
With 

498A and 116Al CM All 

Page 7 



SECTION 518-215-100 

Division 512 contains detailed information on 
speakerphone connections.) 

l . Toll Restriction 

2.31 Battery Reversal Toll Restriction: 
This feature disallows toll calls from restricted 

stations but allows calls from unrestricted stations. 
This feature can only be used with CO circuits 
t hat provide a polarity reversal on the tip and ring 
of the line on toll calls. 

2.32 Rotary Dial Toll Restriction: This 
feature provides toll restriction on rotary 

dial lines where CO toll diversion is not available. 
This rotary dial toll restriction circuit may be 
optionally provided with "piggy-back" circuit modules 
to provide digit absorption or to allow restricted 
stations to call foreign number plan areas. May 
be used for either loop-start or ground-start 
operation, with ground start providing the most 
securi ty against nonallowed calls being placed. 

M. •Paging 

2 .33 Paging can be provided on 1A2 KTS by using 
the 278A paging adapter (Section 518-010-116). 

The 278A paging adapter is used in conjunction 
with a manual or dial intercom. The adapter 
provides a port for CP background music which is 
cut off when the circuit is seized for voice paging. 
One adapter is required for each paging zone. 

N. COM KEY Features 

2 .34 The 1A2 KTS can be equipped with COM 
KEY features using KTU s and modular 

panels as follows: 

SECTION FEATURE KTUs 

518-215-419 Power Failure Transfer 452A 

518-215-419 Lamp Extender 469A 

518-215-421 3-Path Intercom 454B 

518-215-421 2-Path Intercom 460B. 

STATION APPARATUS 

2.35 Generally, common battery telephone sets, 
with or without keys, capable of providing 

A-lead control, may be used with 1A2 KTS. Station 
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apparatus may also include separately mounted 
keys and the station portion of 4A, 5-type, and 
101-type key equipment. 

MESSAGE WAITING (MW) CONSOLES 

A. 681 Selector Console 

2 .36 An 18-station selection MW console with 
station busy (SB) lamps incorporated in the 

MW buttons. 

B. 781 Selector Console 

2.37 A 34-station selection MW console with SB 
lamps incorporated in the MW buttons. 

KEY TELEPHONE UNITS (KTUs) 

2 .38 The 400-series KTUs feature miniature 
relays, t ransistors, diodes, etc, mounted, 

except as noted, on 4- or 8-inch plug-in printed 
wiring boards. All circui try to the KTUs is carried 
through contacts on the plug end of the unit. 
Depending on the type KTU, there are 18, 20, or 
40 contacts on the 4-inch board and 80 contacts on 
the 8-inch board. The 18- and 20-contact boards 
have contacts on one side of the mounting surface 
only; the 40- and SO-contact boards have contacts 
on both sides of the mounting surface. 

Note: Contacts are numbered starting with 
0, ie, 0-17, 0-19, or 0-39. On 8-inch boards, 
the upper and lower (A and B) contacts are 
each numbered 0-39. 

Representation of 4- and 8-i nch printed wiring 
boards is shown in Fig. 1 and 2. 

2.39 Where practical, the 11 common leads, such 
as battery and ground, interrupter start (ST), 

lamp flash (LF), lamp wink (LW), etc, are wired 
to the same numbered contact on each KTU . This 
minimizes the amount of strapping required when 
adding a KTU to a system or changing from one 
KTU to another. 

2 .40 Two KTUs in t he 400 series have nonstandard 
connectors: 

(a) The 402A KTU (diode matrix) is not a plug-in 
type unit. It is designed for screw mounting 

on the lower part of the 31A apparatus mounting 
of a 501-type (MD) or 502-type (MD) KSU. 



Fig. 1- Typical 4-lnch 20- or 40-Contact 400-Series 
KTU 

Fig. 2- Typical 8-lnch SO-Contact 400-Series KTU 

(b) The 412A KTu (auxiliar~· lamp relay circuit) 
plugs into the sam(! rec:eptac lo (KS-8fi8ti. List 

32 connector) as Lhe KS-JfifJOO, Lis t I interrupter. 
This unit is dl!signcd for usc in panels at large 
installations of IA2 KTS apparatus when;) it is 
desired to havtl a ll lamp functions of the s.vstem 
synchronized. 
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2.41 Table B lis ts the 400-scries KTUs, their 
functions, s ize, and number of contacts. 

Identification information on each KTU is covered 
iu Sections 518-::!15-400, -'101, -402, and -403. 

MOUNTING FACIUTIES 

2.42 Prcwi red !JOO-series ron nectors are used to 
provide the mounting facilities for 400-scries 

K1'Us. Connectors currently in use ar(>: 

• 906C (18-pin) 

• 913A (20-pin) 

• 914A (10-pin) 

• t 973B (20-pin).t 

2.43 The 913A and 914A connectors are identical 
in size but differ in that the 9131\ connector 

has only one row of 20 contacts (pins) while the 
fJH A connector has two rows of 20 contacts (pins). 
t The 97aB connector is a 20-pin conneC'tor used in 
the COM KEY systems.t 

2.44 Due to the common lead configuration, as 
explained in paragraph 2.39. a 4-inch KTU 

can be plugged into a conrwewr having the same 
or larger number of pins than the KTU has conLacts. 
l•'or example, a !l- inch. 18-eontact l<'l'U can he 
plugged into an 18·, 20-, or 40-pin C'On nector, etc. 
Tlowever, in some cases a •l-inch, 40-contact KTU 
can be plugged into a 20-pin connector for limited 
usc. For· example, the 421A KTU is a 4-inch, 
10-contacL KTU featuring a relay having six sets 
of tra11sfcr contacts. When mated with a 20-pin 
connector, only t.wo sets of transfer contacts can 
be used. An g-1nch. 80-contact K'l'U requires two 
40-pin connectors mounted in a ver tical plane; the 
only exception is t he ·119A KTU which can be 
plugged into a 6$JB apparatus mounting which has 
two 20-pin connectors mounted in a Vl'rtical plane. 

2.45 The connectors are eQuipped with index dips 
that mate with slots on the plug-end of the 

unit to preclud<> any possibility of th(> KTCs being 
inser ted in a wrong manner. 

2.46 Various combinations of prcwired connectors 
ar<' availabl<' in KSt:s, Jlanels, and apparaws 

mountings. These package~ permit a wide latiwde 
in installaUon Clexihilit.y. Some packages a rc avai lable 
with interruptl'rs, power unils, conn<>cting blo<·ks, 
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400 SERIES KTUs 

KTU CIRCUIT FUNCTION 
SIZE 

CONTACTS QUANTITY 
(INCHES) 

400B (MD) 
400C (MD) 

CO/PBX Line 4 18 1 per line 
400D (MD) 
400G (MD) 
400H 

401A (MD) Manual Intercom Line 4 18 As required 
401B 

Diode Matrix for Common 
Not plug-in type 

1 per 4 lines and 6 signals or 
402A KTU; mounts on 

Audible Signal Control 501 or 502 KSU 
vice versa 

404A 
Diode Matrix for Common 4 18 

1 per 6 lines and 12 signals or 
Audible Signal Control vice versa 

405A (MD) Multi line Exclusion 4 20 1 per 2 lines 

406A (MD) Supplementary Hold Detector 4 18 1 per 2 lines or stations 

407B (MD) 
Dial Intercom 10-Code Selector 8 80 1 per intercom system 

407C 

1 per 100 lamps and 20 
408A (MD) Flutter Generator 4 18 supplementary and/or regular 

hold keys 

Special-requires Used in place of interrupter for 
412A Auxiliary Lamp Relay a KS-8586, L32 LW and LF functions 

connector 

413A Auxiliary Ringup 4 18 As required 

414A Manual Signaling, Ringdown 4 20 
(A&MOnly) Private Line 2 per line (1 at originating end; 

415A (MD) Automatic, DC Signaling 1 at terminating end*) 

415B Private Line 
4 18 

416A Station Line 4 20 1 per line 

417A Add-On Conference 4 40 1 per conference circuit 

418A 
Short Range, DC Signaling 4 20 1 per line 
Private Line 

419A 
Automatic Signaling, 8 80 

2 per line (1 at originating end; 
Ringdown Private Line 1 at terminating end*) 
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.TABLE B (Contd). 

400 SERIES KTUs 

KTU ORCUIT FUNCTION 
SIZE 

CONTACTS QUANTITY (INCHES) 

420A Dial Intercom Long Line 4 18 1 per off-premise line 

Power Failure Transfer 1 per common audible transfers 

421A General Purpose Relay, DSS, or 4 40 1 per DSS code 

Audible Signaling Suppression 1 per ringer or buzzer or as 
required 

422B Station Busy Selector 4 40 
1 per 10-code intercom 
2 per 19-code intercom 

423A Dial Tone, Busy Tone, and 
4 20 1 per intercom system (not for 

Audible Ringback Tone use in modular panels) 

424A (MD) Dial Intercom 19-Code 
8 80 1 per intercom system 424C Selector 

425B Flashing Lamp 8 80 1 per intercom system 

426A and 
8 80 427B (MD) 

TOUCH-TONE Adapter 1 of each required per 
(Series 4) 

8 80 
intercom system 

or C 

428A Multiline Exclusion 4 40 1 per 2 lines 

429A (MD) 
Supplementary Hold Detector 4 40 1 per 2 lines or stations 429B 

1 per 100 lamps and 20 supple-
430A Flutter Generator 4 20 mentary and/ or regular hold 

keys 

440A (MD) TOUCH-TONE Adapter 8 80 1 per intercom system 

444A 
Selector Extender 8 80 1 per intercom system 444B 

448A Delayed Transfer Control 4 40 1 per 2 lines 

449A Immediate Transfer Control 4 40 1 per 2 lines 

451B Music-On-Hold 4 40 
1 per 7 lines (not compatible) 
with 400H KTU) 

452A Power Failure Ringing 4 40 1 per 7 lines 

454B (MD) 
3-Path Intercom 8 80 1 per intercom system 454C 
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.TABLE B (Contd)t 

400 SERIES KTUs 

KTU O RCUIT FUNCTION 
SIZE 

CONTACTS QUANTITY 
(INCHES) 

460B (MD) 
2-Path Intercom 8 80 1 per intercom system 

460C 

461A 
Manual Signa ling, Ringdown 4 18 

2 per line (1 at originating end; 

Private Line 1 at terminating end*) 

467A Low-Voltage Monitor 4 18 1 per system 

469A Lamp Driver 4 18 
1 per line per each 20 excess 
lamps 

470A External Signal 4 20 
1 per 2 lines requiring external 
signaling 

471A (MD) Battery Reversal Toll 4 18 1 per CO line 
471B Restriction 

476A 
Dial Tone, Busy Tone, and 4 20 

1 per intercom system (for use 

Audible Ringback Tone in 642A modular panel) 

478B TOUCH-TONE Adapter 8 80 1 per intercom system 

479A (MD) 
Rotary Dial Toll Restriction 8 20 1 per CO line 

479B 

494A TOUCH-TONE Selector 8 80 1 per intercom system 

Provides music-on-hold for 4 

498A Music-On-Hold 4 40 
lines, with addition of 116Al CM. 
Music-on-hold is provided on 
additional 3 lines 

* Terminating end must be a similar or equivalent tie line unit. 

and floor stands. The KSUs are designed primarily 
for small to medium size 1A2 KTS installation; 
panels are designed for large or centralized 
installations; and apparatus mountings are designed 
to supplement KSUs, or panels, where additional 
mounting facilities are required. (See Tables C, 
D, and E.) 

2.47 Two prewired connectors (each wired to a 
screw terminal field) are also available on a 

259-type KTU. This KTU provides a standard 
7-inch mounting facility for one or two 4-i nch 400 
series KTUs, having no more than 20 contacts, 
and is designed primarily to be mounted in the 
unused lower half of 501-series (MD) and 502-series 
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(MD) KSUs. Another prewired connector is the 
272A KTU. This KTU provides a mounting facility 
for a single 4-inch, 40-contact 400-series KTU. It 
is designed to mount in standard equipment cabinets 
and apparatus mountings. 

POWER SUPPLY 

2.48 Generally, local power (ac and de) is provided 
to a KTS for relay operations, talking, and 

control of lamp and audible signal functions. The 
400-series KTUs require an "A" battery (talk) 
voltage range of 18- to 26-volt de and a "B" battery 
(signal ) range of 20- to 26-volt de for satisfactory 
circuit and transistor operation. 
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TABLE C 

1 A2 KEY TELEPHONE SYSTEM KEY SERVICE UNITS 

NUMBER 
OF 

MAXIMUM KTUs 

KSU CONNECTORS 
NUMBER PRIMARILY TYPE 

OF CO/ PBX WIRED MOUNTING 
18-PIN 20-PIN 40-PIN UNES FOR 

501-Type (MD) 400-Type, Wall or 
and 502-Type 6 6t 401A, 415A, Floor 
(MD) KSU* and 467A Stand 

513-Type KSU 515- 4 4 8:f: All400 Wall or 
Type 

Series Floor 
514-Type KSU KSU 4 4 8:f: Stand§ 

400-Type, 
550- and 551-Type KSU* 4 4t 401A, 415A, Wall 

and 467A 

* Equipped with KS-19175, List 1 interrupter. 

t Reduce line circuits by one for each 401-Type, 415-Type, or 467 A KTU used. 
:f: Reduce line circuits by one for each 4-inch KTU used (other than a 400-type KTU) or by two 

when an 8-inch KTU is used. 

§ 77B (MD) or 77C apparatus mounting. 

2.49 The 467A KTU is available to monitor the 
-24 vo lt de supply. When the - 24 volt de 

supply drops below a predetermined level (-19 
volts), a latching circuit operates to turn on a light 
emitting diode (LED) located on the handle of the 
KTU . The level is factory set at 19 volts but is 
adjustable between 17 and 21 volts . This serves 
as a maintenance aid in areas where low line 
voltage may be exper ienced. The 467A KTU can 
be plugged into any 4-inch connector in place of a 
400-type KTU. 

Circuits may not operate satisfactorily 
if the voltage drops below 18-volt or 
20-volt de for circuit s upplied by "A" 
and "B " batteries, respectively. 
Con versely, transistors m ay b e 
damaged if any voltage exceeds 
26-volt de. When s upplying "A" 
and "B" batteries from the sam e 
source, s uch as building battery, 
use 20-volt de as the minimum 
voltage. 

2.50 Power may be supplied from t he following 
sources: 

• Local power units 

• CO/ PBX battery supply 

• Local or building battery supply. 

2.51 Local power units recommended for use with 
the 1A2 KTS are shown in Table F. Refer 

to Section 518-010-106 for method of selecting 
proper size power unit. 

Caution: Do not s upply 4 00-series 
KTUs r equiring "B" battery (signa l) 
from the "A" battery (ta lk) source. 
THIS MAY CAUSE CIRCUIT 
MALFUNCTIONS. 
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.TABLE o• 
1A2 KEY TELEPHONE SYSTEM PANELS 

PANB. 
NUMBER Of 

KTUs PRIMARILY WIRED FOR 
SIZE TYPE 

CONNECTORS (INCHES) MOUNTING 

583A (MD) 
15 
(18-Pin) 400-Type 

401-Type, 415-Type, 461A, 

584-Type 
13 467A, 469A, 471-Type, 

(18-Pin) and 479-Type 

400-Type 
401-Type 
413A 
414A (A&M Only) 
415-Type 
416A 

597A (MD) 14 418A 
597B (20-Pin) 420A 

421A 
423A 
430A 
461A 
467A 
469A 
471-Type 

Relay Rack 
479-Type 

4 X 23 or 

400-Type Apparatus 

401-Type Cabinet 

413A 
414A (A&M Only) 
415-Type 
416A 
417A 
418A 
420A 
421A 
422B 

598A (MD) 14 423A 
598B (40-Pin) 428A 

429A (MD) or 429B 
430A 
448A 
449A 
451B 
461A 
467A 
469A 
471-Type 
479-Type 
498A 
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UABlE D(Contd). 

1A2 KEY TELEPHONE SYSTEM PANELS 

NUMBER Of 
KTUs PRIMARILY WIRED FOR 

SIZE TYPE PANR 
CONNECT OilS (INCHES) MOUNTING 

601A 6 407B (MD) or 407C 
(40-Pin) 424A (MD) or 424C 

407B (MD) or 407C 
8 X 6 

6 
422B Relay Rack 

602A 
(40-Pin) 423A or 

424A (MD) or 424C Apparatus 
425B Cabinet 

4 426A 
603A 

(40-Pin) 427B (MD) Series 4 8 X 4-1/ 2 
or 427C 

400-Type 
401-Type 
413A 
414A (A&M Only) 
415-Type 

620A* 8 416A 
8-1/ 2 X 18-3/ 8 620A2 (40-Pin) 419A 

461A 
467A 
469A 
471-Type 
479-Type 

424B or C 
440A (MD) or 478B Mounts 

626A* 8 444A on Wall 
454B 8-1/ 2 X 18-1/ 2 (40-Pi n) 
460B 
469A 
494A 

400-Type 
401-Type 
407-Type 

630A* 10 415-Type 
12-3/ 4 X 18-3/ 8 (40-Pin) 424-Type 

494A 
498A 
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.TABLED (Contd) . 

1A2 KEY TB.EPHONE SYSTEM PANELS 

PANB. 
NUMBER OF 

KTU• PIIMARil Y WIRED FOR 
SIZE TYPE 

CONNECTORS (INCHES) MOUNTING 

407B (MD) or 407C 
424A (MD) or 424C 

641A* 4 425B 
(40-Pin) 440A (MD) or 478B 

479-Type 
494A 

417A 
418A 
420A 
421A 
422B 
425-Type 
428A 
429A (MD) or 429B 

642A* 4 430A 
(40-Pin) 440A (MD) or 478B 

448A 
449A 
451B 
452A 
467A 
476A 
478B 
479-Type 
498A 

• Modular panel. 

2.52 When using CO, PBX, local, or building 
battery supply, fuse in accordance with 

standard practices, as follows: 

• One 2-ampere fuse for talking battery 
designated A 

• One 2-ampere fuse for signaling battery 
designated B 

• One 2-ampere fuse per maximum 50-signal 
lamps (51A) 

• One 2-ampere fuse for de audible signal 
supply. 

Note: When the same de source is used 
for talking and audible signal operation, a 
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4-1/4 X 18-3/8 Mounts 
on Wall 

noise suppression capacitor, such as the 23A 
KTU, should be installed across the battery 
supply. 

2.53 Some 400-series KTUs are interrelated 
electrically, and it is recommended the de 

power for any given 1A2 KTS arrangement be 
provided from a common source. 

Note: When using a local power unit and 
t he minimum voltage cannot be assured when 
adding KTUs to an existi ng system, the 
power unit should be replaced by a larger 
capacity unit. 

2.54 Power (ac) for lamps and audible signals 
may be supplied from a number of different 

sources, provided each source used serves a separate 
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tTABlE E. 

1A2 KEY TREPHONE SYSTEM APPARATUS MOUNTINGS 

NUMBER Of MAXIMUM 
APPARATUS CONNKTOIS NUMBER PRIMARILY SIZE TYPE 
MOUNnNG OF CO/PIX WIRED FOR (INCHES) MOUNTING 

20-I'IN 40-I'IN UNES 

69B* 2 2:1: 
4-inch 18- or 
20-contact KTUs§ 

Relay rack 
All KTUs except or standard 

690* 2 2:1: 407B, 424-type, apparatus 
and 425B cabinet 

69G* 2 -
407B, 424-type, 

2 X 8 and 425B 

One may be 
69Et 2 2* added to 514 

KSU 
All KTUs except 
407B or 424-type Three may be 

69Ft 2 2:1: added to 
513Al KSU 

110M 2 2 All KTUs 
8-1/2 X 9 Wall mounting except 469A 

* Requires an A25B connector cable to extend wiring to distributing point. 
t Equipped with 6-foot cable tail for connection to external connecting block outside KSU. 
* Reduce line circuits by one for each 4-inch KTU used other than a 400-type KTU or by 

two when an 8-inch KTU is used. 

§ Will also accept the 8-inch 419A KTU. 

II Requires two A25B connector cables to extend wiring to distributing point. 
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TABLE F 

CURRENT AND VOLTAGE RATINGS OF 

POWER UNITS RECOMMENDED FOR 1 A2 SYSTEM ARRANGEMENTS 

TYrE 
TYrE VOLTAGE 

POWER 
AMI'ERES AT NO. OF USE 

UNIT 
OUTPUT RANGE MIN. VOLTAGE FUSES• 

DC 20·26 4.0 6 UN 24 v tap ro r circuitl requirinl 
talk bat and/or relay operation 

IOIJt 10·11 5.0 7 Lamp operation max 125 lampa 
(MD) 

AC (5 1 A)~ 

(60Hz) 17·19 1.6 I Buzzer and /or bell operation 

1010 AC 10·11 17 16 Lamp operation max. 4 25 lampa 

(J86731 B) (60Hz) (51 A)~ ,. ,.. DC TALK 1!1·26 '' J I Circuits requirina talk bat (A 

1.5 BAT. ) 

DC SIGNAL 20·26 
total 

I Relay operation (B BAT.). Total de 
20· 19· 
type type 

1.5 load cannot exceed 1.5 am p& 

AC !1 .75·1 I 
4 .5 J 2 Lamp operation max 112 lamps 

(60Hz) 
16·20 t 

24B (3AMP) (51 A) if ISV ac tap is not used ~ 

' 
1.4 I Buzzer and/or bell operation 

AC (30Hz) 110·125 - - Operates 1 to 16 ringers with series 

113A diodes (diode matrix) or I to 6 

' FREQ GEN ringers with series capacitors 

,.. DC TALK IK·26 

] 
I Circuit requiring ta lk bat 

(A BAT. ) 
4 
total 6 

DC SIGNA L 20·26 Relay operation (B BAT. ). Total 
de load cannot exceed 4 amps 

30· 29· 11.75 ·11 12 6 Lamp operation max 300 lamps 

type type or 24 B (3AMP) (51 A)~ 

AC 9.75 · 12 
(60 Bz) 16·20 1.6 I Buzzer and/o r bell operation 

' 
1! .75·11 - I Interrupter operalion 

AC (30Hz) 110· 125 - - Operates 1 to 16 ri nw:ers wi Lh series 

113A diodes (diode matrix) or 1 to 6 ri ngers 

' FREQ GEN with series capacitors 

DC TALK 1!! ·26 
0.6 J I Circuits requiring talk bat 

1.5 
(A BAT. ) 

DC SIGNAL 20·26 total I Relay operaLion (B BAT. ). To tal de 

1.5 load cannot exceed 1.5 amps 

9 ·1 1 I .4 or 2 . ~ I ~ Lam p o peration max 36 lamp6 

IOIG (51 A) at 1.4 amps or 72 1ampo 

(JK6731) AC at 2 .!! amps~ 

Modified (60Hz) 16 ·20 1.4 I Buzzer and/or bell operation . Do 
for not use when lOV tap is double 
IA2 fused 
Operation 

AC 75·110 - - Ringer operation max M ringers 

(20Hz) without capacitor when using diode 
matrix or max 2 ringers with 
capacit.ors 

AC !! .75· 11 or 25 conlinuous 15 Lamp operation max 625 lamps 

34-type (60Hz) 9.75 ·12 35 intermitte nt 24B (3AMP) (51 A)~ 

~.75 · 11 - I Interrupter Operation 
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TABLE F (Contd) 

CURRENT AND VOLTAGE RATINGS OF 
POWER UNITS RECOMMENDED FOR 1 A2 SYSTEM ARRANGEMENTS 

~ 
~ YOt. TAOI ......... , -· ... ...... ,,. ........ MtN. YOLTAGI 

8.7(>.11 or 26 continuouo 

:W-Iype AC 9.7r>-12 ~ inl«millenl 
(80 Ha) 

8.7f>-ll -

10-11 10 

6781 

10 0.3 
AC 
(60Hz) 

10-11 10 

67CI 

10 0.3 

DC SIGNAL 20-26 1.5 

DC TALK 20-26 0.6 

30Hz AC 110-12S -

7981 30Hz AC 110-12S -INTERR UPTED 

AC 60Hz 8.7S-II s.s 

AC 60Hz 8.75-11 5.5 INTERR UPTED 

DC SIGNAL 18-27 1.9 

DC TALK 18-27 0.6 

30Hz AC 110-12S -

7982 30 Hz AC 
110-125 -

INTERR UPTED 

AC 60Hz 8.7S-II 5.5 

AC 60Hz 
8.75-11 5.5 INTERRUPTED 

DC SIGNAL 20-26 4.0 

DC TALK 18-26 1.0 

30Hz AC llO -

9081 30Hz AC 110 -INTERRUPTED 

AC 60 HI 8.75-ll 12.0 

AC60Ha 10 12.0 INTERRUPTED 

AC 
21681 

(60Hz) 
15-18 2 .4 

• 24C ( 2 AMP) fuae unleM deoiiiJlaled otberwiae . 

t Should be placed a minimum of 3 feet from apparatua. 

t Combined total output not to exceed 39 volt-amp. 

100. 01' ... ....... 
16 Lamp operation max 625 Iampo 
248 (3 AMP) (51 A) 1 

1 lnt.erruptrr o~ration 

Lamp o~ration 
250 (51A)lamps' Wall 

MounlRd 
ln~rrupt.E'r 

5 operation 

248 (3 AMP) 
Lamp OJl'f'fllion 

I 250 (51 A) lamps • Radc 
24C (2 AMPl 

lntforruptt>r 
Mount.Pd 

operation 

24813 AMPl Rt'lay opt-ratum (8 BAT.) 

I 
Circuits r f'qu1nng talk hatt.ny 
lA 8 ,\T .l 

- Orwratt>s 1 to 16 ringPrs with 
Sf'rws diodt>s ldmdt' matnx) or 

- 1 to 6 rinRt>rs with SNit'S 

t'IPil' llors 

24F 15 AMPl Lamp opt• rat~nn max 162 \amps 
!SIAl 

24F IS AMP) 

248 (3 AMP) RPiay u rwrat ion ( B 8 ,\T. I 

I 
Cin·uits rf'qu1rinK talk hat 
I A RAT.) 

- Opt-ratt's 1 to 16 ringPrs w1th 
ser1Ps d iodf's (du.Kft> matnx) o r 

- 1 to 6 rmgPrs with SIPrws 
l'apac•tors 

24F 15 AMPl Lamp opf'ration max 162 lamps 
!SIAl 

24F 15 AMP) 

I RPiay Op4" rat10n ( B BAT. I 

I 
Circuits rPqutrinR ta.Jk bat 
lA BAT.) 

- Opt>rates 1 to 16 nngers with 
IE"riel diodP1 (diode matrix) or 

- 1 to 6 ringers with Sf'ries 
capacitors 

24F (5 AMP) 
Lamp operation max 300 Ia mpo 

24F (5 AMP) (51 A) 

3 MW Iampo on Me•aae Waitina 
24C (2 AMP) con10lea 

§ For 2.8 amp output double fuae lOY tap. 

~ Maximum number of Iampo tbat may be operated 
at ume time . 

Page 19 



SECTION 518-215- 100 

circuit or a separate group of circuits; ac sources 
should never be connected together except 
for common grounds. 

2.55 A reserve power supply, coded the 47C 
power unit (battery reserve), is avai lable 

for the 1A2 KTS. Also available is an optional 
116A frequency generator for plugging into the 
47C power unit. The 47C power unit is arranged 
for the addition of a plug-in KS-2039011 (nickel 
cadmium) battery which must be ordered separately. 

tPROTECTION AND GROUNDING 

2.56 Improper protection of KTS can resu lt in 
station equipment damage that may require 

frequent visits to station locations for the purpose 
of replacing defective line equipment, power supplies, 
lamp, and fuses. Damage of thi s type is usually 
caused by lightning or power induced voltage 
transients. A good protection system can substantially 
reduce these problems. The KTS protection usually 
consists of basic telephone line protection and 
proper grounding procedures. Installation of KTSs 
should be installed in accordance with Section 
518-010-105 .• 

LIMITATIONS 

2.57 Normal loop ranges, such as ringing, talking, 
lamp, etc, of the plug-in KTUs are covered 

in the CDs and SDs and in Sections 518-215-400, 
-401, -402, or -403. These limi ts should not be 
exceeded or failure of the apparatus could occur. 

2.58 In a 1A2 KTS where common audible and 
visual signals are provided via locally furnished 

power, interruption of this power supply will render 
all common audible and visual signals inoperative 
during the period of power failure. Incoming service 
during periods of power failure can be maintained 
by providing any of t he following features: 

• Reserve power source such as the 47C 
power unit and the 116A frequency generator. 
See Section 167-449-101. 

• Power failure transfer circuits. 

• Connection of line ringers. 
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The installation of any of the features 
listed in paragraph 2.58 should be 
made only in accordance with the 
service order or local practices. 

2.59 Outgoing calls will not be affected by a 
power failure. Whenever the CO/ PBX line 

circuit is in an idle condi tion, a path is established 
that connects the telephone sets directly to the 
CO/PBX. 

3. ARRANGEMENTS 

3.01 System arrangements are shown divided into 
four basic services: 

• Line (Fig. 3) 

• Auxiliary (Fig. 4) 

• In tercom (Fig. 5) 

• Auxiliary cont rol (Fig. 6). 

I 
CO OR 

PBX LI NE 

I ~OO-TYPE I 

MANUAL AUTOMATIC 
RINGOOWN ICC SIGI 

R (i1SAI~ 
OR OR 

~ ~ 

LINE 
SERVICES 

I 

STATION 
LINE 

B 

I 
PRIVATE 

LINES 

SHORT AUTOMATIC 
RANGE AINGOOWN 

EJ 8 

Fig. 3 - tline Servicest 

3 .02 The type, size, and method of installation 
of any 1A2 KTS arrangement is dependent 

upon t he following: 

• Immediate needs of the customer 

• Future requirements of the customer 

• Number and type of 400-series KTUs to 
provide the required services and features 

• Adequate size mounting facility (KSU, panel, 
etc) designed to accept the required KTUs 

• Number and type of te lephone sets required 



AUXILIARY 
SERVICES 

I I I SUPPI.EMEHTARY 
MULTI- HOLD 

LINE (PftiORITY TOLL MUSIC ON ADD-ON 
EXCLUSION OR I) RESTRICTION HOLO CONFERENCE 

~ E9AIM~ EIB(M£1 ~ ~ OR OR OR OR 

E~A(M"'O}] [:ma] c471C~ ~ OR OR 

E6AI.mi] ~98(~ 
OR f'LUTTER 

~ GENERATOR 

~ OR 

GQe•tw?J 

Fig. 4-tAuxiliary Servicest 

• Type and size of the power plant 

• Available space for safely mounting apparatus 
cabinets, relay racks, power plants, connecting 
blocks, etc 
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• Availability of 110-volt ac power outlet. 

Note: All of these factors must be taken 
into consideration in order to provide for the 
orderly growth of any arrangement. 

3.03 Where feasible, consideration should be 
given to centralizing the installation. Large 

centralized installations should make use of the 
connecting block arrangement covered in Section 
518-010-101. 

3.04 A 1A2 KTS should be arranged to permit 
maximum flexibi li ty. Accordingly, all leads 

from the connectors of mounting facilities, such as 
panels, apparatus mountings, etc, should be terminated 
at a connecting block termination field as covered 
in Section 518-010-101. This should result in a 
standard termination at every installation and 
permit ease of wiring and strapping, not only 
during the initial installation but for any subsequent 
rearrangements and changes. 
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PRESET 
CONFERENCE 

413A 

4ZIA 

INTE~COM 

LINE SERVICES 

IQ-STATION 19-STATION 
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Qorc~ 

LONG LINE 

CIRCUIT 

420A 

STATION BUSV 
TONE, AUDIBLE 
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Q24c"""] 

DIRECT STATION 

SELECTION 
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494A 
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OR 
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ADAPTER 

426A 

AND 

l-PATH 
INTERCOM 

~48(~ 
OR 

l4&4C~ 

SELECTOR 
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Fig. 5-.lntercom Servicest 
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AUXILIARY 
SERVICES 
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AUOIBLE 
CONTROL 

AUXILIARY 
LAMP 

CONTROL 

412A 

POWER 
FAILURE 
TRANSFER 

421 A 

RINGER 
CONTROL 

448A 

449A 

AUDIBLE 
SIGNAL 

SUPPRESSOR 

421A 

CONTROL 
SERY ICES 

G£NERAL 
PURPOSE 
CONTROL 

421A 

PMR FAILURE 
RING TRANSFER 

4~2A 

EXTERNAL 
SIGNAL 

CONTROL 
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Fig. 6-.Auxiliary Control Services. 
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AUXILIARY 
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LAMP 
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BELL SYSTEM PRACTICES 
AT & TCo Standard 

SECTION 518-215-400 
Issue 7 , May 1979 

SERVICE 

KEY TELEPHONE UNITS-LINE SERVICES 

DESCRIPTION 

1 A2 KEY TELEPHONE SYSTEM 

1. GEN ERAL 

1.01 This issue provides sehematic information 
for the 400-series KTUs which provide line 

services. Line service KTUs provide switching, 
control, and signaling functions which permit key 
telephones in a 1 A 2 KTS to be connected to CO 
or PRX lines, key telephone sets of other systems, 
or private lines. These units include circui ts for 
audible or visual signals and a t ime-out feature 
for incoming calls which are not answered. 

1.02 This section is reissued to: 

• Add information on the 4001T K'l'U Issue 2. 

1.03 The following KTUs and thei r functions a rc 
covered io t his section. 

• • ·100Jl, C, 0, G, and H Issue I (all MD) 
and 400H Issue 2-CO or PBX Line Circuit.• 

• 414A-~lanual Sigt1aling, Ringdown, Private 
Line Circuit. 

• 415A-Aulomatic, DC SiJ.(naling, Private Line 
Circuit. 

• 416A - Station Line Circuit. 

• 418A-Shorl. Range, DC SiJ.(naling, Privalt' 
Line Circuit. 

• 419A - Automatic Signaling, Ringdown, 
Private Line Circuit. 

• 461A-Manual Signaling, Ringdown, Private 
Line Circui t. 

A. Mechanical 

1.04 All circuit components on these KTUs are 
mounted in a plug-in prin ted wiring board, 

one end of which is equ ipped with contacts. A 
'l-inch board may have 18, 20, or 40 contacts; an 
8-inch board wil l have 80 contacts (requirinl{ two 
vertical 40-pin connectors). The circuit boards plug 
into mating connectors in key ser vice units, panels, 
or apparatus mountings. Wiring from the connectors 
will be dedicated or nondcdicated leads. Dedicated 
leads are those that normally appear on the same 
contacts of all KTUs, such as supply voltages and 
grounds, and arc normally factory-wired. Nondedicated 
leads arc those whose designation and fun ction 
vary and are made available for installer connections. 
Figures 1 and 2 show typical <1- and 8-inch KTUs. 

Fig. 1-Typical 4-lnch KTU 

NOTICE 
Not for usc or di~c·losure outside the 

Bell System exc·.,pl. under written a)(n•c•mcnt 

Printed in U.S.A. Page 1 
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f ig. 2- Typical 8-lnch KTU 

B. Electrical 

1.05 l•'uncLional schematics cover the basic circuitry 
of ~ach KTU, contacts used, and its relations hi I> 

to telephone sets, other KTUs, power supplies, 
and apparatus. Dashed lines arc used to simplify 
the schematics and to indicate in ter mediate circuitry. 
Tf fu ll schematics are required, refer to the SOs 
listed in paragraph 1.08. 

1.06 Voltages required for operation of the KTU, 
or provided to associated apparatus by the 

KTU, arc shown with their connector pins. Other 
voltages may appear on the contacts of the mating 
connector, but not on the KTU, depending on the 
mounting arrangement. 

1.07 KTlls may require Lhe fol lowi ng power 
supply voltages and their associated grounds: 

• - 24Y (B battery) for control 

• - 24V (A battery) for talk 

• -.o iOV for visual signals 

• ±105V for audible signals. 

Before installing K'l'Us, check that 
the power supply polarities are correct; 
K'l'U damage mny occur with the 
wrong polarities. 

1.08 This issue of t he section is based on the 
following drawings: 

SD-69513-01, Issue 15-400D KTU (MD) 
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S0-69651-01, Issue 3-400G KTU (MD) 

SD-699~2-01, Issue l - 400H t issue l t KTU 

t SD-69942-01, Issue 4B- 400H Issue 2 KTUt 

S0-69559-01, Issue 9-414A, 4 L5A, 416A, 
418A, 419-type, 461A KTUs. 

lf this section is to be used with equipment or 
apparatus reflecting later isstJeS of the drawings, 
reference should be made to the COs and SDs to 
determine the extent of the changes a nd t he 
manner in which the section may be a ffected. 

2. IDENTIFICATION 

A. 400B, C, D, G, and H KTUs (CO or PBX line 
Circuit) 

2.01 The latest version of the line circuit KTU 
is t he 400H t i ssue 2.t The 400B, C, D. 

G, tand H Issue 1 KTUs are rated MD.t The 
earlier KTUs may be used for replacements or 
new installations when the features provided by 
later models are not required. There are a large 
number of earlier KTUs in ser vice in the field 
(particularly 400Ds), and they should not be replaced 
if they are operating satisfactorily. 

2.02 The 400-typc KTUs (Fig. 3 th rough 9) are 
4-inch 18-contact units used to provide a key 

telephone set with CO or PBX line services. In 
conjunction with the set, it provides the following 
features. 

• Pickup a nd hold of a CO or PBX line. 

• Flashing line lamp on incoming call. 

• Audible line signal and/or common audible 
signal on incoming call. 

• Steady lamp indicating busy condition. 

• Steady or winking lamp indicating hold 
condition. 

• Ta lking circuit connection to CO or PBX line 
maintained during periods of powet· failm·e. 

• Individual line time-out on unanswered 
incoming calls with different timing in terval 
options. 



• Delayed hold release. 

• Maximum loop resistance of 50 ohms or 
approximately 1000 feet of 24-gauge IW 
cable between KTU and telephone set. 

2.03 If false release of the hold circuit is 
encountered, verify type of serving facility 

(CO, Centrex, or PBX) and apply appropriate option. 
Variables may be encountered in any given application 
which will result in unexpected false releases. In 
these cases, the option applied must be determined 
locally. See Tables A, B, and C. 

In the 400D KTU (MD), option ZD is 
replaced by option ZJ. However, it 
is not necessary to update circuits 
previously modified with option ZD. 

Note: Options ZC, ZD, and ZJ are installer 
provided options that delay the release of 
the local hold circuit when the telephone line 
is opened for short intervals. These line opens 
usually occur when the switching machine 
reswitches the line after the transmission path 
has been established. The delay interval 
prevents false release of hold during this 
action. It is not recommended that these 
options be applied on a widespread basis, but 
only if false release from hold is actually 
encountered. 

2.04 The number of bridged ringers that may be 
used with each 400B, C, D, G, H •Issue 1 

(all MD), or H Issue 2 KTU• is listed in Table D. 

2.05 The 400B KTU (MD) can be utilized in 
conjunction with 701 PBXs and the central 

offices listed in Table E, provided the operating 
characteristics in paragraph 2.06 are acceptable. 

2.06 The 400B KTU (MD) has some restrictions 
which result from the unit's sensitivity to 

certain line conditions which are common to all 
types of telephone lines. The 400B KTU (MD) is 
susceptible to the following charcteristics. 

(a) Longitudinal Voltages: KTU may ring 
up falsely in response to longitudinally 

induced 60-Hz voltage greater than 12 volts 
RMS. KTU may also fail to hold when induced 
voltages exceed 65 volts RMS in the answer 
state. 
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(b) Polarity of Central Office Battery: 
Hold circuit will not respond when the line 

is associated with negative grounded battery 
plants such as No. 101 Electronic Switching 
System. 

(c) Hold Circuit: Hold circuit cannot be 
released from central offices during permanent 

signal release routine. Release time of the hold 
circuit exceeds the release signal interval. 

(d) Flash and Recall: Circuit connects a 
shunt across the line for 100 to 250 milliseconds 

when the switchhook is depressed during the 
station flash operation. This abbreviates or 
completely suppresses the flash indication. 

(e) Time-out: Short time-out interval cannot 
be altered by installer. 

(f) Transmission: A 15 dB transmission loss 
can be expected in arrangements that require 

line transmissions while the holding bridge is 
connected to the line. 

2.07 The 400C KTU (MD) has the same characteristics 
as the 400B (MD) except those covered in 

paragraph 2.06(a). 

Note: 400-type KTUs may serve a maximum 
of 20 multipled lamps. 

2.08 The 400D KTUs (MD) stenciled SD-69513-01, 
Issue 10, have been modified by removal of 

the C4 capacitor. With this change, the circuit 
will not release a held line on battery reversal. 

2.09 Improvements to overcome silicone contamination 
of the relay contacts have been included on 

Issue 12 and subsequent issues of the 400D KTU 
(MD). Repaired units containing these changes 
can be identified by a star or C stamped on the 
label after the issue number or by the new label. 

2.10 The 400D KTUs (MD) stenciled SD-69513-01, 
Issue 13, and KTUs repaired after July 

1, 1971, will have a new label which will include 
space for the line number and the words "Outward" 
and "Trouble." If the KTU is removed from service 
because of trouble, it shall be marked "Trouble" 
in the space provided before being turned in for 
repair. If the KTU is removed from service for 
reasons other than trouble, it shall be marked 
"Outward." The new KTUs will have a separate 
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TABLE A 

APPLICATION OF OPTIONS ZC AND ZJ- 400D KTU (MD) 

STEP·BY ·STEP 

WITHOUT WITH 

PBX PERM . PERM. 
SIGNAL SIGNAL 

TRUNKS TRUNKS 

Nont• * * 
Outgoi,...g * * 701 
hwomm~ * * 

756!757 !7 58 * * 

770 zc zc 
800/HOI ZJ ZJ 

805 ZJ ZJ 

H12 zc zc 
css 201 * * 

* i\i<Hlt' n •quin•d . 

label with the date of manufacture placed on the 
back of the handle (ie, 3-71 will identify a KTU 
manufactured in March 1971). The repaired KTUs 
will have the date of repair stamped on the printed 
wiring board. An orange repair date stamp indicates 
those units tested defective when returned from 
the field, and a whi te stamp indicates those tested 
O.K. 

2.11 Wiring changes were made to the 400D 
KTU (MD) manufactured after November 1974 

to cover specific trouble indications. The modified 
KTUs are marked Issue 15 and are recommended 
where the following conditions are encountered: 

• Power supply voltage variations 

• Non A-lead stations behind KTU 

• High resistance ground. 

2.12 In some instances, noise or crosstalk may 
be encountered due to an unbalanced condition 

of the transmission circuit of 400D and G KTUs 
while on hold. The condition can be corrected by 
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TYPE OF CENTRAL OFFICE 

NO . 5 X ·BAR 

UNMOO MODIFIED 
N0.1 PERM . PERM . ESS PANEL X·BAR 

* 

* 

* 

* 

zc 
ZJ 

ZJ 

zc 

* 

SIGNAL SIGNAL 

TRUNKS TRUNKS 

* ZJ ZJ zc 

* ZJ ZJ zc 

* ZJ ZJ zc 

* ZJ ZJ zc 
zc zc zc zc 
ZJ ZJ ZJ zc 
ZJ ZJ ZJ zc 
zc zc zc zc 

* * * * 

placing a KS-19524,L9 capacitor (60 ~tF), or equivalent, 
across leads R (CO) and R (STA). The capacitor 
should be connected to the leads where they appear 
on the connecting blocks associated with the mounting 
arrangement involved. A multiple point may be 
required using either 183A2 adapters on the terminals 
or using spare terminals or another 66-type 
connecting block. It is not recommended that the 
capacitor be added to the pins of the connector 
where the KTU is plugged in . (The use of a 
capacitor is never required in a 400H KTU because 
its transmission circuit is perfectly balanced.) 

2.13 Either the 400G KTU (MD) or the 400H 
KTU can be used for any 1A2 KTS CO or 

P'3X line circuit appJ.:cation. t The 400H KTU is 
subject to restrictions .Jescribed in paragraph 2.17 .• 
In addition to circuit improvements, the 400G KTU 
(MD) and 400H KTU differ from earlier 400-type 
KTUs in that they have a line status indicator 
and option plugs for connecting the various options. 

2.14 Line status is indicated by a light emitting 
diode (LED) located in the option block-handle 

assembly of the 400G KTU (MD) (Fig. 4) or 400H 
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TABLE B 
HOLD RELEASE OPTIONS-400G KTU (MD) 

TYPE OF CENTRAL OFFICE 

STEP-BY -STEP N0. 5 X-BAR 

WITHOUT WITH UNMOD MODIFIED 
PBX PERM. PERM. PANEL 

NO. 1 PERM. PERM . ESS 
SIGNAL SIGNAL X-BAR SIGNAL SIGNAL 
TRUNKS TRUNKS TRUNKS TRUNKS 

NonE' R R R R R R * 
701 R R R R R R * 

756/757/758 It R R R R R * 
770 * * * * * * * 

800/801 I{ R R R R R * 
805 I{ R R R It R * 
812 * * * * * * * 

css 201 * * * * * * * 
* Fadory -proviuPd opt ion. 600 ms (minimum) lime-out. 

Not t• : I{ option is short linw-oul. 25 m s minimum . 

KTU (Fig. 7). The LED will light in all active 
states of the line circuit as shown in Table F. 
Those 400G KTUs (MD) labeled Issue 2 •or 3t are 
equipped with a 556A LED which replaces the 
original 53BA LED. 

2.15 Features or service options are connected in 
the 400G KTU (MD) (Fig. 5, 6, and Table 

B) and in the 400H KTU (Fig. 8, 9, and Table C) 
by means of option plugs in the option block-handle 
assembly. Spare option plugs are available for 
the 400G KTU (MD) by ordering a D-180768 Kit 
of Parts; each kit contains five option plugs. For 
the 400H KTU, •the KS-21290L7 option plugs are 
available as COM CODE 841732613.t 

2.16 The 400G KTU {MD) can be arranged for 
short interval ringup time-out (approximately 

5 seconds) by providing option Z or, for long 
interval time-out (approximately 20 seconds), by 
removing option Z. With the 400H KTU, Issue 1 
{MD), a short interval time-out is factory-provided 
and cannot be altered. •In Issue 2 or later of 
the 400H KTU, the time-ou t interval can be 

lengthened by means of option plugs in the block 
handle assembly.t 

2.17 The 400H KTU has a pair of test pins, 
accessible through a window in the front of 

the option block-handle (Fig. 7), which allows an 
installer or repairperson to determine whether the 
KTU is on an active CO/ PBX line even when no 
telephone set is connected. When the two pins 
are shorted together with a screwdriver blade, 
the line status LED will light and the associated 
interrupter motor will start if the KTU is connected 
to an active line. If it is not, the LED will remain 
dark, but the interrupter motor will still start. In 
COM KEY* 2152, the interrupter runs continuously 
as long as power is connected. 

• Trademark 

Observe the following restrictions on 
the use of the 400G KTU (MD) and 
400H KTUs: 
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TABLE C 

HOLD RELEASE OPTIONS - 400H KTU 

TYPE OF CENTRAL OFFICE 

STEP-BY ·STEP N0. 5 X ·BAR 

PBX 
WITHOUT WITH UNMOD MODIFIED ESS 

PERM. PERM. N0. 1 PERM. PERM. 

SIGNAL SIGNAL 
PANEL 

X -BAR SIGNAL SIGNAL 

TRUNKS TRUNKS TRUNKS TRUNKS 

None R R R R R R s 

701 R R R R R R s 

756/757/758 R R R R R R s 

770 s s s s s s s 

800/801 R R R R R R s 

805 R R R R R R s 

812 s s s s s s s 

css 201 s s s s s s s 

Note : S option is fadory-providt>d for long time-out. R option is short time -out. 

• The 400H KTU must be in the off-book 
state with dial tone on the line for at 
least 2 seconds before it can be put into 
the bold state. When testing a 400H 
KTU: 

(1) 

(2) 

(3) 

(4) 

Go off-book 

Listen for dial tone 

Wait at least 2 seconds after dial 
tone is received 

Depress bold button 

(5) If a test call is dialed, wait at 
least 2 seconds after the called 
end BD.Swers before placing the line 
on hold. 

e The 400H KTU will not go into the hold 
state if the noise voltage on the tip and 
ring leads at the time the HOLD button 
on the telephone set is depressed is greater 
than 2.5 volts. Hn addition, following 
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rotary dialing or CO switching noise, an 
interval of 2 seconds must pass before 
the 400H KTU can be placed in the bold 
condition.t 

• For large centralized installations, 584C 
panels fully loaded with 400H Issue 1 
(MD) KTUs are limited to two panels per 
19- or 20-type power units and live panels 
per 29- or 30-type power units. Fully 
loaded 620A panels are limited to eight 
panels per 90-type power units. • This 
restriction does not apply to Issue 2 or 
later of the 400H KTU.t 

• The 400H KTU contains a relay having 
mercury-wetted contacts and must be 
mounted in the proper position. Current 
production of the 400H KTU has an 
arrow printed on the front label which 
indicates the proper installation position. 

• When a 109A interconnect unit is used 
to provide music-on-bold with a 400H 
KTU, a 106D varistor must be placed 
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tTABLE Dt 
RINGING BRIDGE LIMITATIONS-400-TYPE KTU 

MINIMUM 
RMS MINIMUM 

KTU RINGING LEAKAGE 
VOLTAGE RESISTANCE 

(20Hz) (OHMS) 

72V 

80V 15K 
400B (MD) 

84V 
10K 

72V 

80V 15K 
400C (MD) 

84V 
10K 

72V 

80V 15K 
400D (MD) 

84V 
10K 

72V 
400G (MD) 
400H 80V 10K 

Issue 1 (MD) 
400H 84V 

Issue 2 
84V 20K 

between option block terminals 5 and 6 
of the 109A interconnect unit. 

• The short ringing time-out interval 
provided in the 400H Series 1 (MD) KTU 
may be unsuitable for use with manual 
PBXs. tissue 2 of the 400H KTU can 
be used in these applications with option 
X provided.t 

• For proper lamp operation, the 400H 
KTU requires ac power with the proper 
connections of the ac voltage and ground 
leads. tA de voltage cannot be used for 
Iamping or interrupter.t Care should 
be taken to avoid shorting the L and LG 

MAXIMUM NUMBER OF 
BRIDGED RINGERS 

0 1 2 3 

MAXIMUM RINGING RANGE (OHMS) 

4446 

6062 

6871 

5140 

4060 

5537 

6225 

4799 

2408 

3284 

3722 

3148 

3100 

4000 

4500 

5850 

1788 1119 814 

2438 1526 1110 

2763 17 29 1258 

2434 1594 1185 

1722 1093 800 

2349 1490 1091 

2662 1689 1237 

2354 1560 1166 

1334 922 705 

1819 1258 961 

2062 1426 1090 

1873 1333 1034 

2000 1475 1150 

2550 1900 1500 

3000 2125 1625 

3500 2500 1800 

leads as this may result in damage to 
the KTU. (With earlier 400-type KTUs, 
shorting of the L and LG leads resulted 
in a blown fuse.) 

• The 400H KTU is compatible only with 
Issue 5 and later issues of the 412A KTU 
(awdliary relay circuit). Issues 1 through 
4 of the 412A may be used if the 186-type 
protection networks are clipped out of 
the circuit. 

• When music-on-bold is required in 
conjunction with 400-type line circuits, 
the music-on-hold KTU installed must 
be compatible with the mounting facilities 
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.TABLE E. 

KTU COMPATIBILITY WITH CENTRAL OFFICES 

sxs 
N0. 5 X·BAR N0. 1 N0. 5 WITH PS 

ESS CENTREX X·BAR X.SAR PANEL TRUNKS 

TYPE BR IDGE RLS BRIDGE RLS 

KEY RESW ONPS RESW ONPS RELEASE ON PS OPEN" 

TEL TYPE OPEN" CKT OPEN" OPEN• CKT OPEN* 

SYS KTU 462ms MOD 1000 ms 20ms MOD 144 ms 400ms 144 ms 530 ms 1000 ms 

400A, B, 
andC Yes - No Yes - No No No No No 

1A2 (all MD) 

400D No 
OPT Yes No 

OPT Yes Yes Yes Yes Yes 
(MD) zc ZJ 

--- --- -

* Reswitch (Resw) opens specified are maximums and permanent signal (PS) release opens are specified at minimums. 

I 

I 

"' !5 
0 z 
"' ... 
~ 

"' .;. 
0 
0 



.TABLE F. 
INDICATIONS OF UNE STATUS LED 

LED CONDITION 
LINE STATUS 

400G KTU 
400H KTU (MD) 

Idle Off Off 
Ringing Steady Flashing 
Off-Hook Steady Steady 
Hold Steady Winking 

available hnd the type of 400 line circuit 
utilized.. A 451-type KTU cannot be 
plugged into a connector intended for 
a 498A, and vice versa (see Section 
518-215-4()1). •Table G provides compatibility 
information for providing music-on-bold .• 

• If the A and Al leads are shorted for 
more than 15 seconds, the 400H KTU 
may go into a bold condition • when the 
short is removed. This condition may 
also occur when auxiliary equipment is 
used on the line which grounds the A 
lead.. It may be released from bold by 
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momentarily unplugging the KTU, 
momentarily shorting the tip-ring leads, 
•or taking a phone off-hook on the 
associated line .• 

• Use of a 400H KTU behind PBXs equipped 
with J53050F interconnect units (trunk 
level access to customer-provided 
equipment), of models earlier than Issue 
2B, may result in reports of extra dial 
pulses. If the interconnect unit is 
equipped with a 14A resistance lamp, 
replace with a 14B. 

• A 400H KTU cannot be used in a 50A 
CPS, SA KTS •or 4ACDt because of a 
circuit in compatability. 

• Under some conditions, tests made at 
the local test desk or by mechanized loop 
test (MLT) may cause the 400H KTU to 
ring up. 

Note: Care should be taken to observe all 
the conditions noted in the use of the 400H 
KTU to reduce possible customer reports or 
service outages . 

• TABLE G. 
MOUNTING, LINE CIRCUIT, AND MUSIC-ON-HOLD COMPATIBILITY 

KEY SYSTEM MUSIC-ON-HOLD• LINE CIRCUIT 

Without All 
1A2 Key Telephone 

451 B 400G, D, or earlier (MD) System 
With 

498A and 116A1 CM All 

570A Without All 
580A 

COM KEY 702A With 451 B 400G, D, or earlier (MD) 718 703A 
1434 
2152 570B Without All 580B 

702B 
With 498A and 116A1 CM All 703B 

*Information on the 498A KTU and 116A1 CM can be found in Section 518-215-401. The 
451B KTU is covered in Sections 518-215-401 and 463-341-103. 
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B. 414A KTU (Manual Signaling, Ringdown, Private 
Une Circuit) 

2.18 The 414A KTU (Fig. 10) is a 4-inch, 20-contact 
uni t for connecting a telephone set to a 

private line terminated at a distant location. 
Another tie line circuit KTU is required at the 
distant location. A nonlocking key on the telephone 
set, or an externally mounted key in addition to 
the line pickup key, is required for signaling. The 
414A KTU provides a talking and manual signaling 
circuit with the following operating features. 

• Flashing line lamp on an incoming call. 

• Steady lamp indicating line busy. 

• Time-out on unanswered incomi ng calls; 
optional time intervals. 

• Choice of audible signals, common audible, 
steady, or interrupted. 

• Audible ringback signal option so calling 
party can hear a tone from the distant 
telephone. 

• Idle line termination when KTU is connected 
to Ji nes having repeaters. 

• A spare relay contact is available for control 
functions. 

• Line hold feature is not available. 

• Ringing ranges are shown in Table H. 

C. 41 SA KTU (Automatic, DC Signaling, Private Line 
Circuit) 

2.19 The 415A KTU (Fig. 11) is a 4-inch, 18-contact 
unit for connecting a telephone set to a 

private line terminated at a distant location. 
Another 415A KTU, or other tie line KTU which 
will respond to a de signal, is required at the 
distant location. The distant telephone set is 
automatically signaled when the line key on the 
local telephone set is operated and the handset is 
lifted. The 415A KTU provides a talking and 
signaling circuit with the same operating features 
as the 414A KTU and, in addition, provides: 

• Optional lamp wink as an indication of hold 
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TABLE H 
RINGING RANGES-414A KTU 

STANDARD UN I GAUGE 

MINIMUM RMS LOOPS LOOPS 

RINGING VOLTAGE 15K·OHM 20K·OHM 

LEAKAGE LEAKAGE• 

OHMS 

75 
} volts (20 Hz) 

4000 
84 4600 
92 2600 5000 

ohms 
110 

} volts (30 Hz ) 
5000 

120 5400 

*These ringing ranges are also valid with unigauge 
plant which may use an E6 repeater in each 
subscri ber loop . 

• Ringing ranges with -20 volt battery supply 
are shown in Table I. 

TABLE I 
RINGING RANGES-41 SA KTU 

MINIMUM BATTERY STANDARD LOCI'S UNIGAUGE LOOPS 

VOLTAGE 15K-OHM LEAKAGE 20K-OHM LEAKAGE-

-20 volts 2300 ohms 2200 ohms 

•These ringing ranges are also valid with unigauge 
plant which may use an E6 repeater in each subscriber 
loop. 

D. 416A KTU (Station Line Circuit) 

2.20 The 416A KTU (Fig. 12) is a 4-inch, 20-contact 
unit for connecting a private line between a 

local telephone set and a telephone set at a distan t 
location. A nonlocking key, in addition to the line 
pickup key at the local telephone set, is required 
to operate the audible signal at the distant station. 
The local station is signaled by lifting the handset 
and operating the line key associated with t he set 
at the distant location. The 416A KTU provides 
a talking and signaling circuit with the following 
operating features. 

• Visual lamp sigiJal to indicate incomi ng call, 
or line busy. 



• Choice of audible signals, common audible, 
steady, or interrupted. 

• Audible ringback signal option. 

• A spare relay contact is available for control. 

• Line hold feature is n o t available. 

• Ringing ranges with -20 volt battery supply 
on standard loops is 750 ohms. 

E. 418A KTU (Short Range, DC Signaling, Private 
Une Circuit ) 

2.2 1 The 418A KTU (Fig. 13} is a 4-inch, 20-contact 
unit for connecting a private line between 

two telephone sets, usually on the same premises. 
A single KTU will serve two stations. The unit 
may be connected for one of three methods of 
signaling: two-way automatic, two-way manual, 
or automatic one-way and manual one-way. The 
418A KTU provides a talking and signaling circuit 
and the following operating features. 

• Flashing line lamp on an incoming call. 

• Steady lamp indicating line busy. 

• Choice of audible signals, common audible, 
steady or interrupted. 

• Audible ringback signal option at both stations. 

• Line hold feature is not available. 

• Ringing range is 100 ohms with -20 volt 
battery supply. 

F. 419-Type KTU (Automatic: Signaing, Ringdown, 
Private Line Circu it) 

2.22 The 419-type KTU (Fig. 14) is an 8-inch, 
80-contact unit for connecting a telephone 

set over a private line to a distant location. 
Another 419-type KTU, or tie line KTU which will 
respond to and transmit ringing voltage, is required 
at the distant location. The distant telephone set 
is automatically signaled when the line key on the 
local telephone set is operated and the handset is 
lifted. The 419-type KTU provides a talking and 
signaling circuit with the following operating features. 
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• Pickup of a private line. 

• Flashing line lamp on an incoming call. 

• Steady lamp indicating line busy. 

• Winking hold lamp. 

• Choice of audible signals: common audible, 
steady, or interrupted. 

75 
84 

• Audible ringback signal optional. 

• Idle line termination when KTU is connected 
to lines using repeaters. 

• Time-out on unanswered incoming calls; 
optional time-intervals. 

• Hold-interrupt control to change status of 
419-type KTU at a distant location from 
HOLD to Incoming Call (by switchhook flash). 

• Ringing ranges are shown in Table J . 

TABLE J 
RINGING RANGES-419-TYPE KTU 

STANDA RD UN I GAUGE 
MINIMUM RMS LOOPS LOOPS 

RINGING VOLTAGE 15K·OHM 20K·OHM 
LEAKAGE LEAKAGE" 

OHMS 

4000 
4600 

92 
} volts (20 Hz) 

2600 5000 
ohms 

110 
} volts (30Hz) 5000 

120 5400 

*Thes~: ringing ranges are also valid with unigaugP 
plant which may use an E6 repeater in each 
subscriber loop . 

2.23 The 419B KTU is directly interchangeable 
with the 419A KTU (MD). The 419B KTU 

should be used in those installations where problems 
are encountered with false· ringups due to line 
capacitance on long loops. 
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G. 461A KTU (Manual Signaling, Ringdown Private 
Line Circuit) 

2.24 The 461A KTU (Fig. 15) is an 18-contact 
version of the 414A KTU. The spare contact 

available on the 414A has been eliminated and B 
ground used for RG. Another tie line circuit KTU 
is required at the distant location. A nonlocking 
key on the telephone set, or an externally mounted 
key in addition to the line pickup ~ey, is required 
for signaling. The 461A KTU provides a talking 
and manual signaling circuit with the following 
operating features. 

• Flashing line lamp on an incoming call. 

• Steady lamp indicating line busy. 

• Time-out on unanswered incoming calls; 
optional time intervals. 

ISS 7, SECTION 518-215-400 

• Choice of audible signals: common audible, 
steady, or interrupted. 

• Audible ringback signal option so calling 
party can hear a tone from the distant 
telephone. 

• Idle line termination when KTU is connected 
to lines having repeaters. 

• Line hold feature is not available. 

• Ringing ranges are shown in Table K. 

• Line hold feature is NOT available. 

• Ringing ranges are shown in Table J . 
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NOTES: 
1 • REQUIRES A WOUNT IN; F AC Ill TY EQU I ,ED Ill TN All I 8·, 20·, OR 40· P II CONMECTDR. 

2. THE STATUS CW THE RELATS rOR All rUIICTIOIIS Of" THE lTV ARE AS rOLLOIIS : 

rUNCTIOII 

RELAY I NCOM IN; ANSII(R I IIG DR 

RING CYCLE INITIATIH CAll HOLD 

A R 0 R 

B 0 R 0 

c R 0 0 

l 0 * R 0 

R· RELEASED 0• OPERATE ll· roLLO\IS RINGING 

3. roR 30 SECOND TIME-OUT CYCLE, RDIOVE l OPTION STRAP BETII(EN TERMINALS I AMI 2. 

4 . TO PROVIDE TIM(·OUT CYCLES or RING·UP CIRCUITS rltOM 3.4 TO 7.5 SECONDS, REPLACE l OPT I ON STRAP WITH A 

KS· I3490,ll OR EQUIVALENT (1/2 WATT! RESISTOR. USE ONE RESISTOR LEAD AS A STRAP II(TIItEN TERMINALS I AND 

AND CONNECT THE OTNER LEAD TO TERMINAL 3. USE TABLE B£LOII rDR RESISTOR VALUE REQUIRED FOR DESIRED 

TIME·OUT INTERVAL. 

TIN[ IN SEC 
FROM 10 SEC 

RESISTOR 
EFFECT ON DELAYED 

HOLD RELEAS£ OPTIONS 
MEGOHM 

IF THE TINE-OUT CYCLE IS REDUCED IN 

CONJUNCTION WITH ZC OR ZJ OPTION, 

CONNECT THE RESISTOR AND CAPACITOR 

AS SHOWN II£LOII : 

IF TINE•OUT CYCLE IS 
REDUCED, CONNECT 

RESISTOR AS SHOWN 
II(LOII : 

TO : zc ZJ 
TERMINALS ON KTU OPT ION BLOCK 

3 

TERN I NALS ON KTU 

OPT I ON BLOCK 
7 . 5 I . 2 

6. 7 • 75 

5.0 .39 

3.4 . 20 

NONE 

NOT 

RECOMNEN0£0 
(NOTE 5) 

NONE SOL~ER~~+@) 
- ·® 
1 2 SOLDER 

5 . NO. I ESS SPECI AL LINE APPLIQUE CIRCUIT (SD·IA297) SHOULD II[ USED IN API'L I CAT I ONS WHERE ZC 

OPT I ON CANNOT II( APPLIED . 

RESISTDR LEAD 

6 . WHEN Z OPTION IS PROV IDED WI TH ZC OR ZJ OPTIONS, REWOVE THE Z STRAP AND USE THE CAPACITOR LEAD AS A 

STRAP BETIIEEN TERMINALS I ANO 2 . 

OPT I ONS 

OPTION FEATURES 
OPTION Bl..OCK STRAPPI NG 

400 A,B,C (MD) 

TINE-OUT LONG TIME DELAY (APPROXIMATELY 30 SECONDS) 

z (NOTES 3 AND 4) SHOAT TINE DELAY (APPROXIMATELY 10 SECONDS) I TO 2 

y LAMP WINK 8 TO 9 
VISUAL HOLD CKT 

X LAMP STEADY 7 TO 9 

II I NTERRUPTEO RING 5 T06 

T AUDIBLE SIGNAL STEADY RI NG 4 TO 6 

s COMNOH WITH DI ODE MATR I X CONTROL 5 TO 6 

v COMMON WITH RELAY CONTROL 3 TO 6 

500 N llll SECONDS IIHI:N ASSOCI ATEO Ill TH ESS 

zc HAV ING RESIIITCH CAPABILITY If (USE 5 Ur CAPAC ITDR, 

(NOTE 7) RELEASE or 601A OR EQU I VALENT) !(USE 1. 62 ur CAPACITOR , 
HOLDING BA l OG£ 70IG OR EQUIVALENT) 

DELA YEO rROH CO OR PBX NOT 

HOLD RELEASE BY ll NE CURRENT 50 MILLISECONDS ~EN ASSOCIATED WITH NO. 5 X·BAR USED 

ZJ 
OPENS GREATER CENTREX HAVING AUTOMATI C PERMANENT SIGNAL REL(A$[ 

THAN If (USE 0 . 5 ur CAPACITOR, 575B OR EQUIVALENT) 

I (USE 0.162 ur CAPACITOR OR EQUIVALENT) 

N WHEN USED WI TH l OPT ION j ONLY BARE WIRE STRAPS SHOULD BE 

I WHEN USED WITH LONG TI ME DELAY USE'O ON KTUS MANUFACTURED PRIOR TO 1966 

7 . ~EN THE ZC OPTION I S USED OUE TO THE DELAY(D RELEASE Or THE HOLDING BRIDGE , SOME TRANSM ISSION LOSS IS 

EN COUNTERED rOR APPROXIMATELY I SECOND WHEN A STAT ION REENTERS A HELD CALL. 

8. V OPTION MAY BE USED IN LOCALLY ENGINEERED ARRANGEMENTS OR RELAY COHWON AUDIBLE ARRANGEMENTS. 

9 . ZD OPTION IS REPLACED BY ZJ OPTION, HOWEVER IT IS NOT NECESSARY TO UPDATE CIRCUITS PREVIOUSLY MODIFIED 

WITH OPTION ZD. 

4000(M0) 

I TO 2 

10 TO 7 

9 TO 7 

5T08 

6 TO 8 

5 TO 8 

4 TO 8 

SEE 2 .03 

Fig. 3-.Condensed Functional Schematic of 400-Type (Except 400G and H) KTU (CO or PBX Line Circuit) 

(Sheet 1 of 2)• 
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SEQUENCE RN 
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SUP '

1 1RG SEQUENCE lOY t 

I I 
~ L\1 

I ~ ~ Lr 

LAMP 
rLASH l LAMP l+.l SEQUENCE P\IR SUP •I ~~ 

ST 

c£ t TERRUPTER 
P\IR SUP 

>-- lo4G'I 
HG 

20- -I B BAT . 
P/0 P/0 26V 0C •I B GRO 
INTERRUPTER CONN PWR SUP '1 

-

I 

I 

I 

I 

I 

I 

0 

17 

15 
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400D KTU (M DI ! NOTES I AND 2 1 

t el R2 ~ c !3 R I 

IL u 

~ 

A 
c 

a - r---3 
-24 

·~~ I -r- --r - - -CR2 
(NOTE 3 ) t ® I I 2 

"!frt 
L......_ !NOTE 6)1 

PART or - @ 
OPT I ON C7)~ 

B -24 
BLOCK + @ 

B -= A c @ (NOTE 9) 

c B 

~~I Fi@1 A+ 

\ /®t 
PART Of I 5 6 •? acY 9 7 IO i \ OPTION BLOCK 

~B ,\. .~, 
®0 

B 

B 

:J 
~-24V 
~I· 

Fig. 3- t<:onde nsed Functional Schematic of 400-Type (Except 400G and H) KTU (CO or PBX Une Circuit) 
(Sheet 2 of 2). 
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Fig. 4 - .Line Status Indicator in 400G KTU (MD)t 

Fig. 5-.400G KTU (MD)t 
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SECTION S18-215-400 

OPTIONS 

OPT FEATURES 

TI"'OUT 

LONG Tl"' DELAY 
(APPROXIMATELY 20 SECONDS) 

SHORT T1"' DELAY 
(APPROXII'ATELY 5 SECONDS) 

VISUAL 
HOLD CKT 

AUD IBLE 
SIGNAL 

RELEASE OF 
DELAYED HOLDING BRIDGE· 

MINI HUH 
OF 25 MS 

HOLD FROM CO OR PBX 
RELEASE BY L1 NE CURRENT 

OPENS 
600MS 

C()tjNECTS TO 50A CUSTOMER 
PREMISES SYSTEM 

I 

NOTES: 
1. REQUIRES A MOUNTING 

FACILITY REQUIPPEO WITH 
AN 1B-, 20-, OR 40-PIN 
CONNECTOR. 

2. THE STATUS OF THE 
RELAYS FOR ALL 
FUNCTIONS OF THE ~ 
ARE AS Fill LOWS · 

FUNCTION 

10 INC 
ANS 

..J OR .. RING 
I NIT a: 

CYCLE 
CALL 

A R 0 
B 0 R 
c R 0 
L 0* R . RELEASED 

0 • OPERATE 

HOLD 

R 
0 
0 
0 

* • Fll\.LOWS RINGING 
l. 00 NOT CONNECT RINGING 

VOLTAGE THROUGH 
TERMINAL 10 WHEN 
N OPTION IS PROVIDED. 

I 

I 

~E : RING 
SEQUENCE 

LAMP WINK 
SEQUENCE 

I : 
~ : 

LAMP 
FLASH 
SEQUENCE 

€ 
P/0 
INTERRUPTER 

CO OR PBX 
LINE T 

R 

KEY TEL SET 
-~ 

Sll PU 
HOO~ KEY 
r- -

NET . L 

•I ,I 
A1 .._ HOLO '-: I 

•~eKEY 1J. ' G L•l -

R OR 

P/O R OR R1 R1 

I'ATRIX il~ OR ®f@ 
r- BI.K •:;:;::=.... 

I 

l AUD SIG ~r 
PWR SliP •I I• 

RG 

I 
I LAMP 

PWR SUP •I I• 
~G 

>--
~ IIITERRUPTER oJ_+-

p,jR SUP HC ,1 

P/0 
C()tjN I 20-26 voc oJ:it-p,jR SUP 

I 

T(CO) 

R(CO) 

i~ 
T(STA) 

A 

~ 
~ 

RN 

10V ~ 

lW 

Lf 

ST 

HC 

B BAT . ' 

B GRD 

P/0 
CONN 

14 

1l 

12 

16 

10 

11 

17 

15 

Fig. 6 - •Condensed Functional Schematic of 4000 KTU (MD) (CO or PBX Une Circuit) (Sheet 1 of 2)t 
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400G KTU 
R11 ~2 ~~ 

I• •I 

~ 
CR7 / 

c B c 
R1 R1l ,I 

A ,, r c 
J B 

CR2 R8 ' A ,,~ 

c 
CR1 ~ 

1--<~ -..1.- - -

: R12 J R10 
R5 

l "~ 

~icR5 llJc; t CR4 

R9 -
Rl ~ 

A 
Cl -24 •1~- @ E3 

R6 L •I~(Y} •I - >-<>----< 
Cl iJ.® Et :w R4 B B c C4 <!5_1 o-< 

J D1 ® c 
C2 D2 

CT T \ NOTE 3 ) ~ 2 

A Al ® A RTZ 

0 t 8 2 
A1 h @ 81 

- >-
B RT1 tCY 

~B ~3 8 : '--! CR6 

-24 " 
8 

It• 
CDNNt.c 

FACTORY OPTION OPT ION PLUG 
TO TERMINALS PROVIDED 

z 82-83 ./ TOP VI EW OF OPT ION BLOCK WITH HANDLE TOWARD 
1 A1 - A2 -/ USER. OPTION SYMBOLS SHOWN CONNECTED TO 

TERM I NALS INDICATE FACTORY PROV IDED OPTIONS. X A2- A3 

T Cl- C4 

. ri~ :r_rl~,~c¥~1}~ 
w C2- C3 ./ 
v C1 - C3 

L ED K @ 0 @ ~ R E2- E3 

@ El ~ tt 8~ AI N ~ D1 - D2 
H 81-62 

t AN O~ IION PLUG IS NOT PROVIDED FOR 
K E1-£2 ,. 

THIS POSITION : USE THE OPTI ON PLUG 
NORMALLY USED TO PRCVIDE OPTION R. 

Fig. 6 - Kondensed Functional Schematic of 400G KTU (MD) (CO or PBX Line Circuit) (Sheet 2 of 2). 
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Fig. 7- line Status Indicator and Test Pins in 400H KTU 
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Fig. 8-400H KTU 
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SECTION 518-215-400 

OPTIONS 

OPT FEATURES 

T* CO OR PBX LINE CIRCUIT 

W* INTERRUPTED RING - AUDIBlE CO~N AUDIBlE WITH 
v SIGNAL GROUND FOR RELAY 

CONTROl 

lONG HOlD ABANDON 

S* HOlD 
TIMEOUT (FOR ESS •1. 
ESS •2. B12 PBX. 770 

CIRCUIT PBX, DIMENSION PBX) 
f-- RELEASE 

SHORT HOlD ABANDON 
R (FOR All OTHERS) 

y TIME WITH 114 SECONDS 

t OUT 
WITHOUT I 6 SECONDS 

*FACTORY INSTAlLLEO 

tAW OPTION PlUG IS NOT PROVIDED . USE 
KS21290 , L7 OPTION PlUG COU CODE 
B41-732-613 

NOTES : 
1. REQUIRES A MOUNTING FACILITY 

EQUIPPED WITH AN 1B-, 20-, 
OR 40-PIN CONNECTOR. 

2. THE STATUS OF THE RELAYS FOR 
ALL FUNCTIONS OF THE KTU 
ARE AS FOllOWS : 

3. R109 AND Q105 PROVIDE ON 
ISSUE 2 OR lATER 

4. T-OPTION ISSUE 1 ONlY. OPTION 
PLUGS J1 AND J2 HAVE BEEN 
RE~VEO ON ISSUE 2 OR LATER 

5 . NOT PROVIDED ON ISSUE 2 OR 
LATER 

FUNCTION 

>- ANSWERING cc INCOMING ..... OR w RING-a: INITIATING 
CYCLE CALL 

R 0 Rl 

H RL RL 

Rl - RELEASED 
0 - OPERATED 

HOlD 

RL 

0 

CO OR PBX 
LINE T T(CO) 

R 

I R(CO) 

KEY TEL SET 
sw PU 
HOOK KEY 

Fl 
- - R(STA) 

T(STA) 

AH 
A 

-HOLD~ 

LG•I~ KEY L 

RG•I AUD SIGI 
R OR R1 RC 

~E : ~ I 
RING I SEQUENCE I AUO SIG I RN 

PWR SUP 
•d-JI• LAMP WINK 

SEQUENCE RG 10V ! 

I I : LW 

: ' 
I )( 

LF 

LAMP 

I 
I FLASH LAMP 

SEQUENCE PWR SUP ·±:hi· 
ST 

I LG 

c£ l INTERRUPTER 
PWR SUP MG 

MG •I 

P/0 P/0 

I 
20-26 voc + I B GRO 

INTERRUPTER CONN •I 
'-- PWR SUP - B BAT. 

P/0 CONN 

Fig. 9 -!Kondensed Functional Schematic of 400H KTU (CO or PBX Line Circuit) (Sheet 1 of 2)4 
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400H KTU I 
10 

,v--t-----.;j;---d, J~ 0 (NOTE 4) R103 ,---------. 

L 

r-:-:_ ---f- -' -1-I J1 I R102 , lRV101 ~ -C(·---++-----, I ~ 
t-----t-4 ........ U101 '---< 

1-:JE 3) 

CR102 J 
rQ104 

R107 
R106 

CR 104 

CR1031 

\1 C105 
I 

_'It C104 
/I 

K:J 

R104 R101 

R 
Q102 tJr 
DS 101 J( 

A3 J11 

0 
A1 :t® 

A2 

II 

I 
IC102 

RC 
NETWORK 

r------ - --

T IC101 
~ LOGIC 0+--- (NOTE 3 ) 

1 

82 

®83 
B1 :+<>--

0 R105 

1 
CR101 

L (NOTE 5 ) 

C102 
;:i' 

7L 

~ 
TOP VIEW OF OPTION 
BLOCK- HANDLE ASSEMBLY . 
OPTION SYMBOLS SHOWN 
CONNECTED ARE IN 
FACTORY INSTALLED 
POSITIONS . 

Fig. 9-!Kondensed Functional Schematic of 400H KTU (CO or PBX Une Circuit) (Sheet 2 of 2). 
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(N, R, S1 T1 W) 
P/ 0 

MATRIX BLK 
CA ! l (R, T, W) @ 
R OR Rl 

NOTES: 
I. REQUIRES A MOUNTING FACILI 

WITH A 20 - OR 40-PIN CO 
TY EQUIPPED 
NNECTOR . 
TANT END MAY 2 . PRIVATE LINE CIRCUIT AT DIS 

BE A 414A KTU. 419 -TYPE KTU 
TYPE PRIVATE LIN£ UNIT lfiOSE 
CIRCUIT REQUIRES RINGING 
WHOSE SIGNALING CIRCUIT 
RINGING VOLTAGE . 

, OR ANY OTHER 
RINGUP 

VOLTAGE AND 
SENDS OUT 

E RINGBACK 3. FOR SATISFACTORY AUDIBL 
TONE , THE RINGING SUPPLY 
CONTAIN AN AUDIBLE COMP 

MUST 
ONE NT. 

OPTIONS: 

WZIT;RO~T 23 SECON DS 

16 SECONDS TIME-OUT 

10 SECONDS 

ER 
ROL w INTERRUPTED UNO 

RING CONT 
~--+=;:_--~ OF 

OUT 
IT 

AUDIBLE 
Yl SIGNAL 

~~T---+~S~T~E~A~DY~R~I~NG~T~~!; 

g~D~ =~~~IX (8 
CONTROL RELA 

s 

ER 
ROL 

LAY 

M AUDIBLE RINGBACK TONE (NOTE 3) 

P/0 SIMILAR 
TYPE PftiVAT~- T 

LINE CKT ,i 
AT DISTANT I*V± 

(Ng~~2l- ftG-< 

I([Y TEL SET 

AUD 
I•RG 

SIG 

SW PU 
1..!..-

H~ ~ R 

NETf 1:'1 T 

= 
~ AI s 

•I = "-' L 

LAIIP~LG 
RC 

P/ 0 INTERRUPTER 

RINGING 
SEQUENCE RN AUD SIG 

POWER 
LP FLASH 

LAMP 
SEQUENCE LF 

POWER 

ST 

M 

MBJ 
INTERRUPTER ( ..:=... LG, 

MOTOR SUP MG IIG 

20-26V DC (-
A BAT. 

TALK BAT. + A GRD 

POWER 
zo-zav Dc ( : 

B BAT. 

SUPPLY B GRD B BAT. 

IOV1 
IOV± 

IO~V! 

AUD SIG ( RG PWR SUP 

SPARE CONTACT FOR 

CONTROL PURPOSES AS AS DES IRED 

TO 
SH 2 

Fig. 1 0 - Condensed Functional Schematic of 414A KTU (Manual Signaling, Ringdown, Private Line Circuit) 

(Sheet 1 of 2) 
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ROI 
414A KTU (NOTE I) A Cl 
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Fig. 10-Condensed Functional Schematic of 414A KTU (Manual Signaling, Ringdown, Private Une Circuit) 
(Sheet 2 of 2) 
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: 
CD • ... 
o-

NOTES : 
P/0 SIMILAR '~1 I. REQUIRES A MOUNTING FACILITY 

EQUIPPED WITH AN 18-,20-, OR 
TYPE PRIVATE 9 

4D- PIN CONNECTOR . LINE CKT 
AT --2. NOMINAL DC SIGNALING RANGE DISTANT 

t.?"2~~~~~u:2:Tci~:~.VOLTAGE END -- *B 

3. PRIVATE Ll NE Cl RCUIT AT (NOTE 3 ) _ 24 
DISTANT END MAY BE A 415A KTU 
OR ANY OTHER TYPE PRIVATE LINE UNIT WHOSE 
RINGUP CIRCUIT REQUIRES A DC 
VOLTAGE AND WHOSE SIGNALING KEY T EL SET 
CIRCUIT SENDS OUT A DC VOLTAGE . 

4 . FOR SATISFACTORY AUDIBLE AUD RG 
RINGBACK TONE THE RINGING SIG I• 
SUPPLY MUST CONTAIN AN sw PU 
AUDIBLE COMPONENT . 

g~K ~y 5. FOR IDLE LINE TERMINATION 
CONNECT A KS -13490, Ll, 9 10 rL 
OHM RESISTOR IN SERIES WITH 
A 542F, 2 ,.F CAPACITOR HOLD 
ACROSS TERMINALS 9 AND 10. KE Y 
ORDER AND PL ACE COMPONENTS •I 
LOCALLY. AI 

,__ "-

OPTIONS : LAM~ 
w INTERRUPTED RING 

T STEADY RING AUO P/0 
SIG 

MATRIX BL~t ~ s COM WITH DIODE 
lolA TR IX CONTROL 

AUDIBLE RINGBACK Ill TONE (NOTE 4) 

y VISUAL HOLD SIG 
CEOO 

ST 

AUD 
MB 

SIG 
INTERRUPTER c...!!!!..w SUP RINGING 

SEQUENCE MOTOR MG 
SUPPLY 

20-26V DC c -
LP LP FLASH 

TALK + 
SUP SEQUENCE POWER SUPPLY 

SUPPLY 
20-26V DC c-LP WINK B BAT. + 

SEQUENCE 
P/0 SUPPLY oov+ 
INTER- .. LAMP SUP 
RUPTER AUD SIG SUP 

P/0 CONN 

T 

R 

R 

T 

A 

L 

RC 

RN 

LF 

LW 

ST 

LG,IIIG 

A BAT. 

AGRD 

B BAT. 

B GRD 

lOY± 

105V± 

9 

• 

I 

7 

5 

6 

B 

3 

7 

4 

0 

-24 

I• A 

-24 

415A KTU 

@ 

c 

Fig. 11 - Condensed Functional Schematic of 415A KTU (Automatic, DC Signaling, Private Line Circuit) 
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5 ~ NOTES ' 

~-----+:>-f-< 1. REQUIRES A MOUNTING FACILITY EQUIPPED 
'--.. WITH A 20- OR 40- PIN CONNECTOR . 
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A 3 . FOR SATISFACTORY AUDIBLE RINGBACK 
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Fig. 12- Condensed Fundional Schematic of 416A KTU (Station line Circuit) 
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NOTES: 

I. REQU IRES A MOUNTING FACILIT Y EQUIPPED WITH A 20- OR 40-PIN CONNECTOR . 
2. FOR SATISFACTORY OPERATION OF RELAYS A AND 8 TH E MAXI MUM DC RANGE IS 

100 OHMS WITH A MI NIMUM BATTERY VOLTAGE OF -20V. WHERE LAMPS ARE 
OPERATED FROM THE KTU WITHOUT AUX ILIARY APPARATUS, THE NORMAL 
50-0HM LOOP RANGE APPLIES. 

3. THE CONTINUOUS METHOD OF STRAPPING MUST BE USED ON TBI FOR OPTIONS 
REQU IRING STRAPS BETWEEN 3 TERMINALS. FOR EXAMPLE S,W OPTION WOULD BE 
WI RED FROM 2 , THRU 3, TO 4 AS FOLLOws : 

2cP 3cp •cp 
4. STATION " A" IS ALWAYS ASSIGNED AS THE AU TOMATIC SIGNALING STATION 

WHENEVER THE ONE-WAY AUTOMAT IC, ONE-WAY MANUAL SIGNALING OPTION 
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7 . FOR SATISFACTORY AUDIBLE RING BACK TONE THE RINGING SUPPLY MUST 
CONTAIN AN AUDIBLE COMPONENT. 

Fig . 13-Condensed Functional Schematic of 418A KTU (Short Range, DC Signaling, Private Line Circuit) (Sheet 2 of 2) 
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Fig. 1 5-Condensed Fundional Schematic of 461 A KTU (Manual Signaling, Ringdown, Private Line Circuit) 
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TABLE K 
RINGING RANGES-461A KTU 

STANDARD UN I GAUGE 
MINIMUM RMS LOOPS LOOPS 

RINGING VOLTAGE 15K·OHM 20K·OHM 
LEAKAGE LEAKAGE* 

OHMS 

75 
} volts (20Hz) 

4000 
84 4600 
92 2600 5000 

ohms 
110 

} volts (30Hz) 
5000 

120 5400 

*These ringing ranges are also valid with unigauge 
plant which may use an E6 repeater in each 
subscriber loop. 
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AT& TCo Standard 

ADDENDUM 518-215-401 
Issue 1, April 1980 

SERVICE 

1 A2 KEY TELEPHONE SYSTEM 

KEY TELEPHONE UNITS 

AUXILIARY LINE SERVICES 

1. GENENAL 

1.001 This addendum supplements Section 
518-215-401, Issue 3. Place this pink sheet 

ahead of Page 1 of the section. 

1.002 This addendum is issued to add: 

e Information pertaining to the Federal 
Communications Commission's (FCC) 
Registration Program 

e 429C KTU. 

2. CHANGES TO SECTION 

2.001 On Page 2, following paragraph 1.08, add 
the following: 

1.09 After January 1, 1980, connection of 
customer-provided equipment (CPE) or 

telephone company-provided equipment to the 
1A2 Key Telephone System (KTS) requires the use 
of a 33B voice coupler when providing music-on-hold. 

Also after January 1, 1980, the 471C and 479C key 
telephone units (KTUs) must be used when providing 
their related services. Previously connected or 
Class C voice couplers and KTUs may be used for 
additions and maintenance at grandfathered installations 
for the life of the equipment, provided they are 
not modified. Class C stock may also be used in 
new installations after January 1, 1980. 

1.10 Incoming central office (CO) lines to be 
installed in compliance with the FCC 

Registration Program must be routed through a 
standard network interface. Information on approved 
interfaces is contained in Sections 463-400-100 
through 463-400-150. 

2.002 On Page 7, following paragraph 2.08, add 
the following: 

2.08. 1 The 429C KTU is the same as the 429B 
KTU which it replaces, except for the addition 

of components to assure release from "I Hold" by 
a noninitiating station. 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. 
Page 1 
1 Page 





BELL SYSTEM PRACTICES 

AT& TCo Standard 
SECTION 518-215-40 1 

Issue 3 , December 1977 

SERVICE 

1 A2 KEY TELEPHONE SYSTEM 

KEY TELEPHONE UNITS 

AUXILIARY LINE SERVICES 

1. GENERAL 

1.01 This section provides schematic information 
for the 400-series KTUs which provide 

services auxiliary to Central Office (CO}, Private 
Branch Exchange (PBX}, or private line services. 

1.02 This section is reissued to add informat ion 
on the 471 B, 4798, and 498A KTUs and 

the U6Al circuit module (CM). 

1.03 The auxiliary service KTU:> covered in this 
section provide operating features in addition 

to those provided by the line service units. These 
features include: 

• Conference arrangements-417 A KTU 

• Multiline exclusion-405A (MD) or 428A 
KTU 

• Supplemental hold arrangements-406A (M 0), 
or 429A (MD) and 4298 KTU 

• Music-on-hold- 451B tand 498At KTU 

• 'l'oll restriction-471A, t471B,t or 4.79A, 
t479Bt KTU 

Information on line services is covered in 518-215-400; 
intercom services and associated features, 518-215-402; 
control ci rcuits including audible signals, 518-215-403. 

Mechanical 

1.04 All circuit components on these KTUs are 
mounted on a plug-in printed wiring board, 

one end of which is equipped with contacts. A 
4-inch board may have 18-, 20-, or 40-contacts; an 
8-inclt board will have 80 contacts (requi1·ing two 

vertical 40-pin connectors). The circuit boards plug 
into mating connectors in key service units, panels, 
or apparatus mountings. Wiring from the connectors 
will be dedicated or nondedicated leads. Dedicated 
leads are those that normally appear on the same 
contacts of all KTUs, such as supply voltages and 
grounds, and are normally factory-wired. Nondedicated 
leads are those whose designation and function 
vary and are made available for installer connections. 
Fig. 1 and 2 show typical 4- and 8-inch KTUs. 

Fig. 1 Typical 4 Inch Key Telephone Unit 

Electrical 

1.05 Functional schematics (Fig. 3 through 14) 
cover the basic circuitry of each KTU, 

contacts used, and its relationship to telephone 
sets, other KTUs, power supplies, and apparatus. 
Dashed lines are used to simplify the schematics 
and to indicate intermediate circuitry. [f full 

NOfiCE 
Not for use or disclosure outside the 

Bell Systl'm ••xrept under written agreement 

Printed in U.S.A. Page 1 



SECTION 518-215-401 

Fig. 2-Typical 8-lnch Key Telephone Unit 

schematics are required, refer to the SDs listed in 
1.08. 

1.06 Voltages required for operation of the K'l'U, 
or provided to associated apparatus by the 

KTU, are shown with their connector pins. Other 
voltages may appear on the contacts of the mating 
connector, depending on the mounting arrangement, 
but not on the KTU. 

1.07 KTUs may require the following power 
supply voltages and their associated grounds. 

• - 24V (B battery) for control 

• - 24V (A battery) for talk 

• ±lOV for visual signals . 

• ±105V for audible signals 

1.08 This issue of the section is based on the 
following drawings: 

SD-69489-01, Issue 5- 405A and 428A KTU 

SD-69530-01, Issue 6-406A, 408A, 429A, 
429B, and 430A KTU 

Page '2 

SD-69561-01, Tssue 2-417A KTU 

SD-69590-01, Issue 2-421A K'l'U 

•SD-69922-01, Issue 2-451B, 498A KTU 
and 116Al CMf 

SD-69921-01, Issue 1- 471- and 479-type 
KTUs 

If this section is to be used with equipment or 
apparatus reflecting later issues of the drawings, 
r eference should be made to the COs and SDs to 
determine the extent of the changes and the 
manner in which the section may be affected. 

2. IDENTIFICATION 

405A (MD) KTU (Multiline Exclusion Circuit) 

2.01 'rhe 405A (MD) KTU (Fig. 3) is a 4-inch, 
20-contact unit which must be used with a 

259B or 272A KTU. The 405A KTU has been 
replaced by the 428A KTU (see 2.06 for features) 
which conforms to standard contact lead configuration. 

Note: A 405A (MD) KTU cannot be used in 
the 513-, 514- or 515-type KSUs, 597- or 
598-type panels, or 69-type apparatus mountings. 

406A (MD) KTU (Supplementary Hold Detector Circuit) 

2.02 The 406A (MD) KTU (Fig. 4) is a 4-inch, 
18-contact unit which must be used with a 

259B or 272A KTU. The 406A K'l'U has been 
replaced by the 429A KTU (see 2.09 for features) 
which conforms to standard contact lead configuration. 

Note: A 406A (MD) KTU cannot be used in 
the 513-, 514- or 515-type KSUs, 597- or 
598-type panels, or 69-type apparatus mountings. 

408A (MO) KTU (Flutter Generator Circuit) 

2.03 The 408A (MD) K'l'U (Fig. 5) is a 4-inch, 
1~-contact unit which must be used with a 

259B or 272A KTU. The 408A KTU has been 
replaced by the 430A KTU (see 2.09 for features) 
which conforms to standard contact lead configuration. 

Note: A 408A (?liD) KTU cannot be used in 
the 513-, 514- or 515-type KSUs, 597- or 
598-type panels, or 69-type apparatus mountings. 

417A KTU (Add-on Conference Circuit) 

2.04 The 417 A KTU (Fig. 6) is a 4-inch, 40-contact 
unit that provides for bridging of two lines 

for a 3-way conference in the following arrangements: 

(a) A CO line and a PBX line 
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408A (HO) KTU 
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-24 

Fig. 5-Condensed Functional Schematic of 408A (MD) KTU (Flutter Generator Circuit) 

(b) Two PBX lines or two CO lines 

(c) A CO or PBX line and an intercom line. 

The 417 A KTU has the following features: 

• Circuit can be operated by exclusion switch, 
external nonlocking key, or converted line 
pickup key. 

• Circuit busy lamp when line pickup key is 
used. 

• Control station can leave conference by 
placing line on hold and remaining off-hook, 
allowing other parties to continue conversation 
without t ransmission loss. 

• Circuit may be controlled by two stations 
when diode protection is locally furnished. 

• Either control station can disconnect from 
conference leaving two parties to continue 
conference. 

• Compatible with speakerphone. 
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e Circuit is arranged to cancel conference 
when handset is placed on-hook or speakerphone 
is returned to OFF. 

e One of the conferenced lines may be 
disconnected by returning exclusion key to 
normal or by operating the nonlocking key. 

428A KTU (Multiline Exclusion Circuit) 

2.05 The 428A KTU (Fig. 7) is a 4-inch, 40-contact 
unit which replaces the 405A (MD) KTU. 

2.06 The KTU permits a key telephone set to 
exclude a station or stations from either of 

two CO or PBX lines using a common control key. 
One key can provide control for as many exclusion 
circuits as are required at a control station. An 
exclusion key, cutoff or turnbutton key, convertible 
pickup key, or an external locking or nonlocking 
key, may be used as the control key. In all cases, 
exclusion is canceled when the control station hangs 
up. A visual signal can be provided at the control 
station, indicating exclusion is in use. 

429A (MD) and 4298 KTUs (Supplementary Hold 
Detect« Circuit) and 430A KTU (Flutter Generator 
Circuit) 

2.07 The 429A (MD), 429B, and 430A KTUs (Fig. 
8 and 9) are 4-inch, 40- and 20-contact units 

which replace the 406A and 408A KTUs, respectively. 

2.08 These KTUs together provide an adjustable 
lamp flutter of approximately 12 interruptions 

per second to indicate a supplementary hold condition 
as distinguished from lamp wink or steady signal 
associated with a normal hold condition. 

2.09 Supplementary hold provides two features: 

(a) Priority Hold where the flutter indication 
is desired at all stations having access to 

lines so equipped. It serves to alert personnel 
that an incoming call has been answered 
(acknowledged only), placed on hold, and should 
be completed as soon as the first available 
attendant is able to do so. Priority Hold 
requires a key which contains the supplementary 
hold button as well as the regular hold button. 

(b) I Hold where the flutter indication is 
desired only on the line appearance at the 

station initiating the hold. All other stations 

ISS 3, SECTION 518-215-401 

receive the normal hold signal. This enables an 
attendant, having access to a number of lines, 
to recognize calls he has placed on hold and calls 
being held by associate attendants. I Hold 
does not require the use of a supplementary 
hold button; however, the regular hold button 
must be equipped with a transfer contact 
arrangement, as in the 565HK-type telephone 
set. 

2.10 A hold detector circuit is required on a per 
line basis with priority b.old and on a 

per station per line basis with I b.old. The 
429-type KTU provides two detector circuits. 

2.11 The 430A (flutter generator) can connect to 
a maximum of 100 lamps and 20 supplementary 

and/or regular hold buttons. 

451 8 KTU ( Music-On-Hold ) 

2.12 The 451B KTU (Fig. 10) is a 4-inch, 40-contact 
unit that provides music-on-hold to CO/PBX 

line circuits. 

2.13 The 451B KTU transmits music to distant 
stations that are placed on hold by users 

of this system. The KTU contains seven identical 
circuits, each of which may provide music-on-hold 
to one CO/PBX line circuit. The music source 
should have an adjustable volume control so that 
the listening level of the music may be adjusted. 

•Note: The 451B KTU is not electrically 
interchangeable with the 498A KTU, and it 
cannot be used with the 400H KTU. The 
451B KTU cannot be used in the apparatus 
mounting listed in Table A .• 

471A .and 4718. KTUs (Battery Reversal Toll 
Restriction) 

2.14 The 471A KTU (Fig. 11) is a 4-inch, 18-contact 
unit which provides for restricting toll calls 

on a per-line basis to key telephone stations. This 
circuit can only be used with central office circuits 
that provide a polarity reversal on the tip and ring 
of the line on toll calls. 

2.15 The toll restriction circuit is provided to: 

e Determine that a toll call has been dialed 
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• Drop toll calls from restricted stations by 
opening the tip and ring 

• Allow toll calls from unrestricted stations. 

2.16 The status of each station during toll calls 
is determined by the manner in which the 

station A lead is wired. Restricted stations are 
wired to the A lead from the associated CO/PBX 
line circuit; unrestricted stations are wired to the 
A(U) lead from the 471A KTU (standard wiring 
arrangement, Fig. 11). This is the preferred 
method of wiring. The 471A KTU can also be 
used in installations where grouping of restricted 
or unrestricted A leads is not desired or where 
A lead control is not used. In these cases, the 
471A KTU is installed in the tip and ring between 
the line circuit, if used, and the restricted telephone 
sets (alternate wiring arrangement, Fig. 11). With 
this wiring, restricted stations on the line may be 
cut off for approximately 2 seconds during polarity 
reversal. No A lead connections are made to the 
471A KTU. 

2.17 The 471A KTU can be installed in any slot 
of a mounting arrangement that will accept 

a 400-type KTU line circuit. 

2.18 •The 471B KTU is identical to the 471A 
KTU except that it has been updated for 

use with the privacy and supplementary hold 
feature. In addition, the 471B has been improved 
to reduce the minimum duration of polarity reversal 
that is detected .• 

479A .and 4798. KTUs (Rotary Dial Toll Restriction) 

2.19 The 479A KTU (Fig. 12) is an 8-inch, 
20-contact unit which provides toll restriction 

on rotary lines where central office toll diversion 
is not available. Optional circuit modules can be 
mounted on the 479A KTU to provide digit absorption 
(107 A) or to allow restricted stations to call foreign 
number plan areas (107B). 

2.20 The 479A KTU: 

• Monitors rotary dialing to detect restricted 
digit combinations 

• Restricts calls to operator and foreign 
Numbering Plan Areas (NPA) 

• Allows service calls or 800 area code numbers 
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• Optionally restricts or passes toll calls in 
home NPAs where the prefix 1 is used 

• Can be arranged for loop-start or ground-start 
operation. Ground start operation provides 
more security against "nonallowed" calls 
being placed. 

2.21 •The 479B is the same as the 479A KTU 
except it can be used with the privacy feature 

and/or supplementary hold. The 479B also offers 
better protection against registration of false digits 
in step-by-step (SXS) central offices .• 

2.22 All programming and options (Fig. 12) are 
applied to the 479-type KTU and the 107A 

or 107B CM using KS-21290,L1 connectors as 
follows: 

• Ground start or loop start-479-type KTU 

• Prefix 1 calls, restricted or permitted-479-type 
KTU 

• Digit absorption-107A CM 

e Unrestricted dialing of one or two foreign 
NPAs-107B CM. 

Note: If 107 A CM is not required, two 107B 
CMs can be mounted on the 479-type KTU 
for a maximum of four allowed NP A codes. 

2.23 Because the 479-type KTU is an 8-inch 
board, it requires a mounting arrangement 

having two vertical connectors such as a 69D 
apparatus mounting, 642A panel, or 513-, 514-, or 
515-type KSU. The status of the stations during 
toll calls is determined by how the station A lead 
is wired. Restricted stations are wired to the A 
lead of the associated line circuit; unrestricted 
stations are wired to the A(U) lead from the 
479-type KTU. Ground start lines require the A 
lead be wired as shown in Fig. 12 for start-up 
control. During power failure, the 479-type KTU 
will be inoperative and a momentary close contact 
key must be provided to furnish the ground-start 
function. 

.498A (Music-On-Hold) 

2.24 The 498A KTU (Fig. 13) is a 4-inch, 40-contact 
unit which provides music-on-hold for four 

CO/PBX line circuits. An optional circuit module, 



116Al (Fig. 14), can be mounted on the 498A KTU 
to provide music-on-hold for an additional three 
lines. 

2.25 The 498A and 116Al CM provide a balanced 
connection of music-on-hold to the tip and 

ring. The music source should have an adjustable 
volume control so that the music level may be 
adjusted. 

2.26 Table A lists the key service units, panels, 
and apparatus mounting compatible with 

the 498A KTU and the 116Al CM. 

2.27 The 498A KTU is not compatible with the 
570A and 580A KSUs, 702A and 703A panels. 

New COM KEY* system installations, with the 
570B, 580B KSUs or the 702B and 703B panels with 
the music-on-hold feature, must include the 498A 
KTU plus the 116Al CM for each group of seven 
lines .• 

• Trademark 
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HABLE A. 

EQUIPMENT USED WITH 498A KTU AND 116A 1 CM 

498A KTU (4 LINES) 

KSU PANEL APP MTG 

570B 597B 69D 
580B 598B 

513Al , A2, A3 642A 
515Al, A2, A3 

498A KTU PLUS 116A1 CM (7 LINES) 

570B 702B 69D* 
580B 703B 

642A 

*A 69D equipped with 7-line music-on­
hold (116Al CM) cannot be used with 
a second 498A equipped with a 116Al 
CM or another KTU which requires 
the use of the RN lead. 
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Fig. 12- Conct.nsed Functional Schematic of 479-Type KTU, 107A and 1078 Circuit Module (Rotary Dial Toll 
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Fig. 12-Condensed Functional Schematic of 479-Type KTU, 107A and 1078 Circuit Module (Rotary Dial Toll 
Restriction Circuit) (Sheet 2 of 3) 
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BEll SYSTEM PRACTICES 
AT & TCo Standard 

SECTION 518-215-402 
Issue 4, December 1979 

SERVICE 

400-SERIES KEY TELEPHONE UNITS 

FOR INTERCOM SERVICES 

1. GENERAL 

1.01 This section provides schematic information 
for the 400-series key telephone units (KTUs) 

which provide talking circuits and control and 
signaling functions between telephone sets in a 
1A2 Key Telephone System (KTS) (Fig. 1 and 2). 

1.02 This section is reissued to add information 
on: 

• 444-type KTU 

• 454-Type KTU 

e 460-Type KTU 

• 626A modular panel. 

1.03 The following KTUs and their functions are 
covered in this section: 

• 401A-Manual Intercom Line Circuit 

• 407 Type-Dial Intercom, 10-Code Selector 
Circuit 

• 420A - Long Line Circuit 

• 421A- Direct Station Selection (DSS) Circuit 
or Preset Conference 

• 422B-Station Busy Selector Circuit 

• 423A-Dial Tone, Busy Tone, and Audible 
Ringback Tone Circuit for nonmodular panel 
installations 

• 424 Type-Dial Intercom, 19-Code Selector 
Circuit 

• 425 Type- Flashing Lamp Circuit 

• 426A- Amplifier, Band Separation, and 
Limiter Circuit 

; 427 Type-Frequency Recognition and 
Translation Circuit 

• 440A (MD)- TOUCH-TONE"' Adapter Circuit 

• H44 Type-Selector Extender Circuit 

• 454 Type-3-Path Access Circuit 

• 460 Type-2-Path Access Circuit• 

• 476A-Dial Tone, Busy Tone, and Audible 
Ringback Tone Circuit for modular panel 
installations 

• 478B-TOUCH-TONE Adapter Circuit 

e 494A- TOUCH-TONE Selector Circuit. 

1.04 •Detailed information on the 626A modular 
panel (Fig. 3) and its associated KTUs may 

be found in SectiQn 518-215-421. 

The 401A, 407-type, 424-type, and 
494A KTUs must not be used for 
multiline conferencing to CO/PBX 
lines using simultaneous depression 
of pickup buttons (mashdown 
conferencing). This can cause 
damage to the KTUs and violates 
the Federal Communications 
Commission (FCC) registration 
requirements. Add-on conferencing 
to CO/PBX lines using the 417A KTU 
is allowed. This restriction does 
not apply in COM KEY• systems 
and for 2- and 3-path intercom 
arrangements (options FW and S) 
in the 626A modular panel.4 
*Trademark of AT&T. 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. Page 1 



SECTION 518-215-402 

Fig. 1- Typical 4-lnch Key Telephone Unit 

Fig. 2-Typical 8-lnch Key Telephone Unit 

1.05 t After January 1, 1980, the 454C and 
460C KTUs must be used when providing 

their related services. Earlier vintage KTUs may 
be used for additions and maintenance at grandfathered 
installations for the life of the units, provided they 
arc not modified.t 

1.06 Information on line services is covered in 
Section 518-215-400; auxiliary circuits, Section 

518-215-401; and all control circuits including audible 
sif.(nals, Section 518-215-403. 

A. Mechanical 

1.07 All circuit components on these KTUs are 
mounted in a plug-in printed wiring board, 

Page 2 

one end of which is equipped with contacts. A 
4-inch board may have 18, 20, or 40 contacts; an 
8-inch board will have 80 contacts (requiring two 
vertical 40-pin connectors). The circuit boards plug 
into mat ing connectors in key service units, panels, 
or apparatus mountings. Wiring from the connectors 
will be dedicated or nondedicated leads. Dedicated 
leads are those that normally appear on the same 
contacts of all KTUs, such as supply voltages and 
grounds, and are normally factory wired. Nondedicated 
leads are those whose designation and function 
vary and are made available for installer connections. 
Typical 4- and 8-inch KTUs are shown in Fig. l 
and 2. 

B. Electrical 

1.08 Functional schematics (Fig. 4 through 21) 
cover the basic circuitry of each KTU, 

contacts used, and its relationship to telephone 
sets, other KTUs, power supplies, and apparatus. 
Dashed lines are used to simplify the schematics 
and to indicate intermediate circuitry. If full 
schematics are required, refer to the SDs listed in 
paragraph 1.11. 

1.09 Voltages required for operation of the KTU, 
or provided to associated apparatus by the 

KTU, are shown with their connector pins. Other 
voltages may appear on the contacts of the mating 
connector, depending on the mounting arrangement, 
but not on the KTU. 

1.10 The KTUs may require the following power 
supply voltages and their associated grounds: 

• -24 volts ('R battery) for control 

• ±10 volts for visual and audible signals 

• ±105 volts for audible signals. 

1. 11 This issue of the section is based on the 
following drawings: 

SD-69475-01, Issue 6-401A KTU 

SD-69567-0l, Issue 15-407B (MD) and C, 
1201\, 422B, 423A and B, 424A (MD). B 
(MD), and C, 425A (MD) and B, 476A, and 
494A KTUs 

SD-69590·01, issue 3-421A KTU 
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Fig. 3 - •626A Modular Panel. 
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SECTION 5 18-215-402 

SD-69595-01, Issue 7- 426A, 427B, and C 
KTUs 

SD-69906-01, Issue 1-440A (MD) KTU 

tSD-69653-01, Issue 2-444-Type KTU 

SD-69930-01, Issue 1- 454-Type KTU 

SD-69652-01, Issue 3-460-Type KTU. 

SD-69931-01, Issue 1-478B KTU 

tSD-69658-01, Issue 4-626A Modular Panel.• 

If this section is to be used with equipment or 
apparatus reflecting later issues of the drawings, 
reference should be made to the CDs and SDs to 
determine the extent of the changes and the 
manner in which the section may be affected. 

2. IDENTIFICATION 

A. 401A KTU (Manual Intercom Une Circuit) 

2.01 The 401A KTU (Fig. 4) is a 4-inch, 18-contact 
unit that provides talking battery for manual 

intercom and control for line busy lamp feature. 
Audible signaling between stations is accomplished 
by means of separately furnished pushbuttons, 
buzzers, or bells. 

2.02 The A lead of a station associated with the 
manual intercom circuit provides ground 

through the operated switchhook contacts to operate 
a relay on the 401A KTU. Operation of this relay 
completes a circuit for the optional busy lamp 
feature. In addition, the relay provides a spare 
set of transfer contacts for local engineering use, 
such as audible signal control. 

B. 4078 (MD) and 407C KTUs (Dial Intercom, 
1 0-Code Selector Circuit) 

2.03 The 407-type KTUs (Fig. 5 and 6) are 8-inch, 
SO-contact units for use with the dial selective 

intercom circuits. They provide the following basic 
operating features: 

• Maximum of 10 station codes (0-9) 

• Busy lamp at all stations 
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• Adjustable single spurt signaling (0.5 to 2.5 
seconds) by adjusting timing resistor 

• Rotary dial selection. 

The 407C KTU replaces the 407B KTU (MD) on a 
plug-compatible basis. 

C. 420A KTU (Long Line Circuit) 

2.04 The 420A KTU (Fig. 7) is a 4-inch, 18-contact 
unit that provides a circuit for use with 

off-premise (long line) stations connected to the dial 
selective intercom line circuit. This KTU extends 
the loop resistance of the basic selector to 500 
ohms. No provision is made for busy lamps at 
stations connected to this circuit. Mutilation of 
other station dial pulses is prevented by relay 
operation. The KTU provides the following operating 
features: 

• Signaling and talking over single pair from 
off-premise (long line) stations 

• Any code may be assigned to off-premise 
stations 

• Ringing can be tripped only during silent 
intervals 

Note: If handset pickup occurs during 
ringing cycle, ring will be heard in handset 
receiver. 

• Used with rotary or TOUCH-TONE telephone 
set 

• When associated with TOUCH-TONE adapter 
circuit [426A with 427B or C KTUs, 440A 
(MD), or 478B KTU] or TOUCH-TONE 
Selector Circuit (494A KTU), maximum 
nonrepeatered station conductor loop is 500 
ohms or 4-dB insertion loss at 1000 Hz, 
whichever is limiting. 

D. 421A KTU (DSS Circuit or Preset Conference) 

2.05 The 421A KTU (Fig. 8 and 9) is a 4-inch, 
40-contact unit that can be used as a DSS 

circuit or a preset conference circuit. The KTU 
has the following operating features: 

• Used with common audible matrix 
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r---NOTE' 
KEY TELEPHONE SE T P/0 CONN 401A KTU (NOTE I) I . REQUIRES A MOUNTING FACILITY 

EQUI PP ED WITH AN 18-, 20- , OR 
40- PIN CONNECTOR . 

SW PU 
H££K "by 

T Rl 
12~1 • A NET. l 

R r"""\ R 2 • 
13 ~ ~-24 

A 
A AI •I = = 16 ~-24 

L A 

~ 
~~*-------oov± 

SPI 

'""' oo•Mm [ FOR CONTROL SP2 
PURPOSES AS 

REQUIRED 
SP3 

14 

5.J 
POWER SUPPLY 

LAMP BAT. 
LB 

~IOV± 
8 BAT. 

17 -24 
20-26V A BAT -

[8 BAT 

DC . + 
A BAT. 

18 -2 4 

A GRD 
A GRD A 

..___ 

Fig. 4-Condensed Functional Schematic of 401A KTU (Manual Intercom Line Circuit) 

• Option strapping when used for a preset 
conference circuit 

• Maximum external circuit loop resistance is 
120 ohms 

• Used to provide DSS in conjunction with 
407- or 424-type KTUs. 

E. 4228 KTU (Station Busy Selector Circuit) 

2.06 The 422B KTU (Fig. 10) is a 4-inch, 40-contact 
unit t hat provides control of station busy 

tone for the dial selective intercom line ci rcuit. It 
also provides control circuits for 10 station codes. 
When a system consists of 19 station codes, two 
KTUs are required-one for t he units group 
(single-digit codes, 0-9) and one for the tens group 
(2-digit codes, XO-X9). This KTU provides the 
following operating features: 

• Determines if called station is off-hook or 
busy on other line 

• Allows line lamps to flash but prevents 
audible signal at called station when called 
station is busy on other line 

• If the calling station maintains connection 
and the called station goes from busy to 
on-hook, the busy signal to t he call ing station 
stops and the audible signal (with flashing 
line lamp) begins at the called station. 

F. 423A KTU (Dial Tone, Busy Tone, and Audible 
Ringback Tone Circuit) 

2.07 The 423A KTU (Fig. 11) is a 4-inch, 20-contact 
unit that provides a variable rate multivibrator 

to produce dial tone, station busy tone, or audible 
ringback tone for the dial selective intercom line 
ci rcuit. To provide busy tone and audible ringback 
tone, t he multivibrator of the 423A KTU is under 
control of an associated interrupter (ground). For 
all tone signals, t he output of the multivibrator is 
returned to the originating station over the tip side 
of the intercom line. 

Page 5 
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U IS REVeRSED fROII TilE 4248 ITU. T\lltOI 
KIIUIILED WH([l TO fUll CLOCKWISE !'OSITION fOil 

0 .5 SEC TIMEOUT. TUIIN CCUITtiiCLOCKVISI: fOil 
TINt:OUT IITtwVAL LONCIU THAI 1,5 SECOIIDS. 

3 . 

TABLE 
OIGJT 
DIALED 

I 
2 
3 
4 
5 
6 
7 
8 
9 
0 

COUNTCA R(l.US 

I' TERNIMAL 
END Of 
KTU 

OPERAUD lT END 
or Dill PULSE 

Tl Y2 Y3 .. T5 

• • • • • • • • • • • • • • • • • • • 
• • 

4 . 44()1(MDI OR 4788 KTU MAY BE USED 10 PROVIDE • rovCH­

T~ OIALINI IN PLACE Of 426A WITH 42.78 
ISERIES 4) OR C KTUS 

OPTIONS ~ . 
l WITHOUT "TOUCH- TON£ • 

N WITH DIALING 

~ INTERIIUPTED tOY AC BUZZER 

X * IOSY 30HZ RaNGER 

.!. SINGLE 
lOY AC BUZZER AUI:MBLE 

~ 
18Y AC BUZZER SIGNALS 

SPURT DC BUllER ~ t 
II 105V 30HZ RIGEllt 
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(NOTE 41 
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P/0 407C KTU (NOTES 1,2 AND TABLE) A 
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Fig. 6-Condensed Fundional Schematic of 407C KTU (Dial Intercom, H)-Code Selector Circuit) (Sh-t 1 of 
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P/0 425A (MO) OR IKTU WHEN PROVIDED 
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TO 423A OR 476A 
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KTU WHEN PROVIDED 

rl--< ~I BYI BL I '---.J I ( )( I ) ,1, ) I 

AUD SIG 
"""'SUP RINGING 

SlOUENCE 

AUO SIG PWR SUP 

@ 

RG 
•I 

~p©=f 
;~g~ 

TYPICAL TEL SET 

TO OTHER 
STATtON 

AUO SIG 

STA 0 

ST A I 

STA 4 

STA 3 

STA 6 

STA 5 

STA 8 

STA 9 

CON 
J 

lK 

BYI 

TC 

DIJ 

All 

AL 2 

BR 

I LF 

FC3 

FC2 

FCI 

l ,LA -
~ 

RO 

R l 

•• 
R3 

•• 
·~ 
•• 
R9 

STA 2 R2 

-~ 

- 24Y ~~~~----~~ I • 
IOV! OR •••! I I ou IIG 

•1~1· 
IOSY! 

lOY~ 

~ - ,! 

-<. 
L--

834 

830 

819 

I 

837 

816 

828 

827 

83~ 

87 

81 

820 

80 

83 

A32 

A34 

A28 

A26 

A2~ 

A21 

A20 

A30 

A29 

A2 I 

814 

•• 

B P/0 407C KTU 
8 

: I I: r·~· 
A BYI 

TC 

f.---·-·-
FROM 
SH I 

~ • 
R 

ICY±_ 

IOV! 

tv3 

lOY • f-Y2 
tOY!. 

tv• 

R 
FROM 

( lOY! SH I 

ts :: l 04 

Y4 Rl2 

B 

A 
R 

TO 
SH I 

r 

Y5 
or 

Y3 

B 
~·ov! 

Fig. 6-Condensed Functional Schematic of 407C KTU (Dial Intercom, 10-Code Selector Circuit) (Sheet 2 of 
2) 
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NOTES' 
I . REQUIRES A MOUNTING FACILITY EQUIPPED 

WITH AN 18-.20-. Of! 40-PIN C-ECTOR . 

2. WHEN I NTERCOMI(JNICATING SYSTEM IS 

EQUIPI'!:D WITH THE "TOUCH-TONE" ADAPTER 

(440A(IIID) OR 4788 OR 4 26A WITH 4278 [SERIES 

4} OA C KTUS) PfiOVIOE. A 400J DOOE FOR EACH 

420A KTU INSTALLED. 

3. MAXI- STATION CONDUCTOR LOOP IS 500 
OHMS. OFF-PR~ISE (LONG LINE) TELEPI10NE 
SET lillY BE EQU I PPED Wll11 A .. TOUCH-TONE" DIAL 

PROVIDED 111E INTERC0"1UHICATING SI'STEM IS 

SO EQUIPPED. 

4 . ANY DIGIT MAY BE ASSIGIIED TO 

orr-PREMISE (LO!iG L INE) STATION. 

OPTIONS' 

1-+-.:.:.:.---j USEO TO OPERATE AUO SI G or 

I NT(RCC.W SYSTEM 

OFF -
PREMISE R 
TEL SET 

WI TH 
BRIDGED RIN GER T 

(NOTE 31 - r--

r;;;o jWo <07-QIR2424-TYP!i 
CONN 

G TO 

lr!- 426A OR 
8 12 440A(W0) 

OR 4788 
KTU WHEN 
PROVIDED 

c TT 
R l Bt l 

---* I~ t-< .4';!J. 839 
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~ a I NOTE 21 

---r I~ r-
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Fig. 7 - Condensed Functional Schematic of 420A KTU (long Line Circuit) 
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NOTES' 

I . REQUIRES A MOUNTING rA CILITY 
2 . PROVIDE A SE PARUE 421A KTU A 
3 . SELECT CODE AND CONNECT LEADS 
4. lr MORE THAN ONE 421A KTU I S 

P;o44oAiMiir~ 1 821 

OR 4788 OR 4276 
(SERIES 4) OR 

C KTU 

® WI TH "TOUCH- TONE 11 

@WITHOUT "TOUCH- TONE" 

P/0 407 - OR 424- TYPE 

I C2 R 10 

Y~IB26 

B25 

B24 

B22 

-24 

A3 6 

A37 

---~ IB21 I 

'P/o 
~QUIPPED WITH A 40-P IN CONNECTOR. (NOTE 2) CONN 
<D SI GNAL KEY >OR EACH STAT I ON CODE TO ~E SELECTED. 

B S IGNAL KEY I 
>OR SELECTED CODE AS SHOIIN IN VERT I CAL COLUMN. 

•I 
JSED >OR DSS , CONNECT AS SHOIIN BE l 0\1' 

..,---- CG 
(NOTE 4 ) 

TO PO\IER SUPPLY 
B BAT • 

17 

421A KTU (NOTE S 

T 
I AND 2 ) 

:!J 
® B GRD 

P/0 
® 37 

CONN B GR D 

'---
36 

B GRD 

)~ B - B GRD If--
39 
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A AND B 

RH RH :D 35 

23 
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Fig. 8-Condensed Functional Schematic of 421A KTU (Wired for DSS) 
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NOTES ' 
I. THE 421A KTU REQUIRES A MOUNT ING FACILITY 

EQUIPPED WITH A 40-PIN CONNECTOR. 

2. THE 41~A KTU REQUIRES A MOUNTING FACILITY 
EQUIPPED WITH AN 18-,20- , OR 40- PIN CONNECTOR. 

3. PROVIDE THE 413A KTU ONLY WHEN ACCESS TO THE 
PRESET CONFERENCE IS BY DIAL CODE OR BY DIAL 
CODE AND OSS. DO NOT PROVIDE THE 413A KTU 
WHEN ACCESS TO THE PRESET CONFERENCE IS 
LIWITED TO DSS . 

4. REMOVE RINGER CAPACITORS FROM CIRCUIT. 

~ . WHEN THIS CIRCUIT IS PROVIDED, RINGING VOLTAGE (IO~V±l 
MUST BE USED TO OPERATE THE AUDIBLE SIGNALS 
CONNECTED TO THE DIAL INTERCOM Ll NE . 

6 . PROVIDE @ OPT ION AS SHOWN . 

TO 425 
TYPE KTU 
SELECTED ,l 

STATIONS 
[

L 

l LEAD 
~ 

TO 

L LEA;~~B c~6~ ~ 

P/0 407- OR 424-TYPE 
KTU 

A 

al :~ Ll834 •II 

POWER SUPPLY 

ASSIGNED TO 
PRESET CONFERENCE 

TO 
OSS SIGNAL KEY (NOTE 3) 

tsHO:~s~~N~Ig. JJ - > 1 ( 
PRESET CONF 

CODE 

20-2~v e~i I I I I a GRD~ 
B oi l 
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TO !NOTE 31 
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OF CODE ASSIGNED 
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P/0 
CONN 

421A KTU (NOTE I) 
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T 

23 
!NOTE 6) 
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L] 
• TO LAMP 

(ASSOCIATED 
L WITH DIAL 

· INTERCOM) 
AT 
SELECTED 

L, STATION 

~ ® ~ 

:: :~ 't ''" 
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11 I ( [}-------7 

P/ 0 12 1 !=J P/ 0 4 13A KTU R !NOTE 2 AND 5) lA I MATRIX BLK 
13 
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--e--4f.!:!::] ~~GER AT 
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!NOTE 4) 

Rl 

Fig. 9-Condensed Functional Schematic of 421A KTU (Wired for Preset Conference) 
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NOTES : 
I , REQUIRES A 

EQUI PPED W 
CONNECTOR. 

2. PROVIDE A 

MOUNTING FACI LITY 
ITH A 40•PIN 

SEPARATE 422B KTU 
GRQUP ( 1·0, S INGLE 

• ) AND FOR THE TENS 

FOR UNI TS 
DIGIT NOS 
GRQUP (X I· XO, TWO•OIGI T NOS.) 

3. PROVIDE AN 
DIODE IN T 
FOR CONNEC 
STATION BU 
IN THE CON 
THE TEL SE 

0 INSTALL A K5-15724,ll 
H£ TELEPHONE SET. 
TION, US£ TH£ 
SY OPTION AS SHOWN 
NECTI ON SECT I ON Dr 
T US£0. 
J GROUND IF 407·TYP£ KTU 
. CONNECT TO LTI IF 

WITH UNITS GROUP OR 

4 . CONNECT TO 
IS PROVIDED 

.ASSOCIATED 
TO LT2 If 
GROUP. 

ASSOCIATED WITH TENS 

RAP fHJ INSTALL 441.1 DIODE, ~ . REMO\IE ST 
PROCURE D lODE LOCALLY. 

P/0 423A OR 476A 

KTU~ 
·24 

BL 

KEY TEL SET 

•I 
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HOOK 

(NOTE 3) 
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PI CKUP~ 
KEYS 
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~ B B 
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TO 
BL(7 OR X7) 

OTHER BL(4 OR X4) 

AS SOC BL(S OR XS) 
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4228 KTU (NOTES I AND 2) 
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Fig. 10 - Condensed Functional Schematic of 4228 KTU (Station Busy Selector Circuit) 
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IIOTES : 
I. REQUIRES A MOUNTING rACILITT EQUIPP£D WITH A 

20- OR 4G-PIN COIIIIECTOR. 
2 , 'OII[N AOOIIIG DIAL TONt: (T OPTION) TO A SYSTEM 

EOUIPf'£0 FOR "louCH-TDNE" (440A ( MO] Ill 4768 OR 
4l6A WITH 4Z7B (SER IES 4] OR C KTlfi) A 400J 0 10[£ 

ML5T BE INSERTED BET\EEN THE " RH " AND "LK" LEADS 

ON TH£ 4JYI - OR 4l4-TYPE KTU , REW I RE ~ FIU OWS : 

.._ 011 407-

440ACIIIDI OR 

B 
' I 

B 
' I 

I O~V~ 
18V± 
IOV± 

=h'J; STRAP 
011 4278 

AH j _ RH 

424-TYPE 
ISERIES4l KTU 

~ 826 826 ~ 
011 C KTU 

830 ~ 

3 . TURN K~ALED \ottEEL TO rULL CLOCKWISE POSITION 

rOR MINI- DIAL TONE VOLUME AIID TO ruu 

COUNTERCLOCKWISE POSITION rOR MAKIMUM DIAL 

TONE VOLUM£ . 

CCII CW 

f@\ 
rRONT END n \: 'J TERMINAL END 

Or KTU I or KTU 

OPT! OilS · 

A STATION BUSY TONE WITH 

* INTERRUPTED AUDIBLE SICOIIAL 

s AUDIBLE AINGBACK 

T DIAL TONE 

N -r ACTOAY PAOV I OED 

P/0 INTERRUPTER 

RINGING SEQUENCE 

BUSY TONE SEQUENCE 

RINGING SEQUENCE 

.--
wo 407- 0R I wo 
424-TYPE I CONN 
KTU )( =t)( ) --- ss 

814 

R B 
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:B 
LK 
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I Y4 
' P/0 
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2.08 The 423A KTU has been rerated from MD 
to AT&T Standard for use in nonmodular 

panel installations. 

Note: The 423B KTU has been recoded to 
476A KTU for use in modular panel installations 
only. 

G. 424A (MD), 4248 (MD), and 424C KTUs (Dial 
lnte.-com, 19-Code Selector Circuit) 

2.09 The 424-type KTUs (Fig. 12) are 8-inch, 
SO-contact units providing the same basic 

features as the 407C KTU but have a capacity of 
19 station codes. These KTUs provide the 
following: 

e Rotary dial selection 

e Nineteen dial codes (nine single digit and 
ten 2-digit). 

Note: The first digit of a 2-digit code is not 
available as a station code. 

A 424A (MD), B (MD), or C KTU can 
be used in a 1A2 KTS, but a 424A KTU 
(MD) is not to be used in place of a 
424B (MD) or C KTU in the 7A or 
14A Communication System. Of 
the 424-type KTUs, only the 424C 
KTU can be used with the 
21A System. The 424C KTU 
provides a number of' circuit 
improvements over the 424A KTU 
(MD) and 424B KTU (MD), such 
as greater tolerance to rapid 
TOUCH-TONE dialing and 
elimination of' speaker clicks in 
COM KEY installations. Replace 
earlier 424-type KTUs with a 
424C KTU only when customer 
complaints warrant. 

H. 425A (MD) and 4258 KTUs (Flashing Lamp 
Circuit) 

2 .10 The 425-type KTUs (Fig. 13) are 8-inch, 
SO-contact units that provide the control 

circuits for flashing lamps for up to 19 station 

ISS 4, SECTION 518-215-402 

codes in the dial selective intercom circuit. These 
KTUs provide the following operating features: 

e Incoming call flashing lamp signal to called 
station 

e Busy lamp signals to all other stations 

e Optional interrupted ringing 

e Detects when called station answers; stops 
interrupted ringing and flashing lamp signal 

e Provides a separate switching ground for 
use with PICTUREPHONE"' intercom (425B 
only). 

I. 426A KTU (Amplifier, Band Separation, and 
Umiter Circuit) 

2.11 The 426A KTU (Fig. 14) is an 8-inch, 
80-contact unit comprising half of the 

TOUCH-TONE adapter circuit. It is used in 
conjunction with a 427-type KTU for TOUCH-TONE 
dial station selection in the 1A2 KTS dial selective 
intercommunicating circuit. The 426A amplifies 
and separates TOUCH-TONE signals into high and 
low frequencies for use as inputs for the 427-type 
KTUs. It also provides protection against false 
operation caused by speech or noise frequency 
components. 

J. 4278 (Series 4) and 427C KTUs (Frequency 
Recognition and Translation Circuit) 

2.12 The 427B (Series 4) and 427C KTUs (Fig. 14) 
are 8-inch, SO-contact units comprising half 

of the TOUCH-TONE adapter circuit. These KTUs 
receive separated TOUCH-TONE frequencies from 
the 426A KTU and translate them into relay 
operations. The relay operations, in turn, energize 
relays in the basic selector circuit to signal the 
selected station. 

K. 440A KTU (MD) (TOUCH-TONE Adapt..- Circuit) 

2.13 The 440A KTU (MD) (Fig. 15) is an 8-inch, 
SO-contact unit consisting of two printed 

circuit boards permanently fastened together and 
requiring a single upper and lower connector. The 
circuitry and function are the same as that of the 
426A and 427C KTUs, but are not electrically 
interchangeable in some mounting arrangements 
since the 426A and 427C KTUs each require an 
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IIOT£5 , 
I. •tOU II(S A NOUWTUIG (ACiliTY [QU.,fl'£0 WITH TWO 9tU (40·PIN) 

Co.KCTOttS ..... T£0 II A YUTICAl PLUI£ . 
2 . ANY S(L£CKD R LUD (tiii·RO) MAT 8( ASSICN£0 AS TH£ IN I TI.U 

OICitT Of A 2-D IGIT (00(. TH( I LUO SO ASSIGNED MAY ..OT 8£ 
U$(0 roo A 5TATIOIO COO(. 

KEY TEL 
SET SW 

~ 
R~ 

PU 

r3 
II 

~ 
l . R£515* 14 C.ul 8£ AOJUST£0 TO VARY TH( R[LUS£ TIM[ Off 

II( LAY 8 (fACTOIIY SET AT I ,5 S£COif05 010 All C00£5) AS 

fOI.lOWS ' 
P/0 426A KTU ~ 
(~[~-~ 81:5 R 424A .tMO 4248-TURif KNURLCD VH([L f'Ull COUNTERCLOCKWISE 

(CC'ol) rot 0,5 SECOifD TIMEOUT, TUIIN ClOCKWISE (C'ol) fOil 
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VIEW f'ltOM rROMT 
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CO.CCT LT2 TO 422'1!1 KTU ASSOCIATED WITH T[M$ GROUP . 

5. If OSS IS R[QuiR£0. SEE ru~ . 1. 
6. 440A(MO) OR 4788 kTU MAY BE USED TO PROVIDE TOUCH DIALING 

IN PLACE OF 426A WITH 4278 IS[RIES 4} OA C KTUS . 

OPTIC*$ · 
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STATION BVSY TOIII[ W 42JAKTU 

---4 8 12 T 

PIO 4278 I SERIES P= 
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Fig. 12-Condensed Functional Schematic of 424-Type KTU (Dial Intercom, 19-Code Selector Circuit) (Sheet 1 

of 3) 
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II 

G • -.... ..... -CD 

TABLE 

DIGIT 
OOUrCTER RELAYS OPERATED 

DIALED 
AT END OF DtAL PULSE 

Yl Y2 Y3 Y4 Y5 TR TR I 
I • 
2 • 
3 • • • • • 
5 • • • 
6 • • • 
7 • • • 
8 • • • • • 
0 • • 
XI • • • 

X2 • • • 
X3 • • • • .. • • • • 
X5 • • • • • 
X6 • • • • • 
X7 • • • • • 
X8 • • • • .. • • • • xo • • • • 

TYPICAL 
TEL SET 

LAMP 

LG~ •I 

--+-L 

=~:~~ O~R BYI 0 O 
..-

TO CKTS REQUIRING TTG LEAD 

-248 

P/ 0 425A(W0) OR B KTU 

L BY I 
8 n 

-24 

I 
_ L * BYI BYI R2 

~ 

L 

-24~ 

14 

16 

834 

819 

837 

-2·~----~1816 
L 

, 

A39 

A35 

828 

A38 

827 

835 

LK 

...---8YI 
TTG 

LK 

8Y I 8YI 

TC I ~ ) , , 1 rc( 

01 

LT2 

LTI 

ALl 

1 
TO 4228 (-"!!] I 
KTU(NOTE 4) LTZ 

)LA I LA ~~~ 
AL2 

8R 

0 1 

LT2 

LTI 

ALl 

AL2 

8R 

E TO OTHEi-~141 ) 

A

51 
ST LF 

MG MG 
A6 t• 

MOTOR LAMP 
c~~-;;~~; - - I 81 

r - "Y,4J > 
I -- I 820 

' --y;4 I 
I 

eo 

I IA--
L _ _ _ 831 

FC3 SUP PLY SUPPLY 

FC2 

FCI 

LA 

PIO 

1 CONN ® 

® 
_.t 

@ 

FC3 

FCZ 

FCI 

L • 
L A 

PI O 
CONN 

A 
AND 

L...!_ 

839 13] 830 A B I• 8 

8 34 B 

8 19 1 R 

837 ~] 
0 1 

816 1~ FROIO 
SH I 

LT2 
A39 ,~ 
A35 ~ 

8281~ 
Y5 

8 27 

BR FROM 
835 1 SHI 

87 ( )( ~ I IOY:t 

IOV±: 

Bi _t; 

820 

lOY+ 

~ 
IOV+-

eo l~ R© ' lffil 8 3 1 

P/0 424-TYPE kTU 
CLAW IXJNTROL CKT I 
(NOTE I MID TAB LE} 

Fig . 12- Condensed Functional Schematic of 424-Type KTU (Dial lnteuom, 19-Code Selectllll' Circuit) (Sheet 2 
af 3) 
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TYPICAL TEL SET A AND 

B 

~R STA.7 R7 
G 

/ STA X7 RX7 

-!- RG 

STA XO RXO 

STA 0 RO 

STA XI RXI 

STA I Rl 

STA X~ RX~ 

STA 4 R~ 

STA X3 RX3 

STA 3 R3 

TO STA X6 RX6 OTHER 
STATION 

AUO SIG STA 6 R6 

STA X5 RX5 

STA 5 R5 

STA X8 RX8 

'PiO 
STA 8 R8 

OR ~76ol KTU P/0 ~23A 

IYI BL COHN STA X9 RX9 

A32 

A33 

AI~ 

A34 

A 8 

A28 

A27 

A26 

A24 

A25 

AI 

A21 

AO 

A20 

A31 

A30 

A9 

P/0 424- TYPE KTV 
I RI NGING CONTROL AND BATTERY FEED I 

I NOTE I AND TABLE I 

TRI 

TRI * Y4 -24 

TRI B 

Rl7 

TR ~ Y~ Y5 
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TR 
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TR Y2 r--
r-+~~fROII 

I~ Y3 
SH I 

Y5 R 

Y4 
TRI 

)( I ) 13 
ss 

tt l ~ 
)r )( I~ STA 9 h9 

STA X2 RX2 

A29 

A22 
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TRI * Yl 

Y5 

AUD SIG 
PWR SUP 

'--

P/0 @ ®[g FROII 
INTERRUPTER RN @ ® SHI 

RINGING 
@ ( t0 POWER SUPPLY SEQUENCE 

18V! IOV!: 
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105Vt 

RG •If- f-i t• RG +24 •I B 
A 

otf- f-i t• LG +24 •I 
A 

STA 2 R2 

TDINOTE2) 

ss 

IOV! 

88AT. 

BGRD 

A BAT. 

AGRD 

~ 

A23 

8 14 

84 

817 

Al5 

81 8 
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SH I 
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~IOV± 
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Fig. 12-Condensed Fundional Schematic of 424-Type KTU (Dial Intercom, 19-Cocle Selector Circuit) (Sheet 3 
of 3) 
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0 

NOT£5 : 
I . A£QUIA£S A WOUNTING rACILITY £QUIPPED \liTH TWO 914A (4D•PIN) 

CDNMECTOAS WOUNTED IN A VERTICAL PLANE. 
2 . TH£ 425A (MD) AND 8 KTUS AA£ THE ONLY KTUS TO PIIOV I DE 

INTERRUPTER STAAT CONTROL rDR ALL rUNCTIONS Of' TH£ IA2 DIAl. 

INT£ACOtMJNICATIN(i SYSHM. 

OPTIONS : 

X 

~ 
H 

R 

INTtRIIIIPTUl IO~V AC RINGER 

rl.ASHING USING 424-TYPE KTU 

LAMPS USING 407-TYPE KTU 

INTERRUPTED 
RING WITH USING 423A KTU 
STATION 

IUSY TONE L__. 

TA8LE: 

RELAYS OPERATED AT EMil 
STA OF PULSE TRAIN 

LAMP 407 OR 424 42~A OR 8 
LEAD II Yl Y2 Y3 Y4 Y~ LTI LT2 LT3 LT4 Yl4 1-r--
Ll • • 
L2 • • 
L3 • • • • 
L4 • • • • 
L~ • • • • • 407-TYPE 
L6 • • • • :J L7 • • • • 
L8 • • • 
L9 • • • 
LO • • • 
LXI • • 
LX2 • • 
LX3 • • • • 
LX4 • • • • 
LX~ • • • • • TYPE 
LX6 • • • • • 
LX7 • • • • • 
LX8 • • • 
LX9 • • • 
LXO • • • 

_j 
II NUMBER DESIGNATES STATION ASSIGNMENT . 

X IS FIRST DIGIT OF TWO-DIGIT COO£. 
WHICH CAN BE AN Y DIG IT 1·0. DIGIT SO 
ASSIGNED. CANNOT BE A SINGLE DIGIT 
STATION CODE . 

P/0 424• TYPE kTU 

B 
•II I : A35 

B T ITRI 
•II ~ A39 

P/0 407· TYPE OR 
424· TYPE KTU 

-< 827 
I fv5 -< 
(.II 

n 828 

II-

~ u 
A36 

B •I 

I~ 
83~ 

Lt:: 
-24 

813 

~ 
812 

0 

A 816 

~~Cl ) 834 

B 
B 

;{¥--24 
I 
I 
I 
I 
I 
I R3 

8BR~ 837 

•II )E )E ) 819 

0TERRUPTER 

MG * I 
I~T~R POWER SUPPLY 

MOTOR 20-26V [ -
SUPPLY DC + 

PiO a,,~ "Pii"" 
CONN ® ® CONN 

LTI LTI 

LT2 ® LT2 

'--

'P/0 
CONN 

AL2 AL2 

All ALl 

Y4, 
LR LR 

8R BR 

R 

~ ;!:: T 

Dl Dl 

J J 

FOR 
PtCTURE-

~N~~OM-~ 
(4258 KTU 
ONLY ) ~ 

F- TC 
~ 

BYI @ 8YI 

'--

I NOTE 2) ST 

MG ,, 

8 BAT. 

B GRD 
.....__ 

A~ 

P/0 425A(M0) OR 8 KTU 
(LAMP CONTROL CIRCUIT) 
(NOTE I AND 2) 

R3 
I 
I 
I L 
I -{}! 

8161 ~----•- -r- - 24 

I 
8341 ( r I 

L 8 
BYI 

A19l~lo 

I I 
L 

BYI 
L.-.1.... 
L 

819 

A5 

:=JL 
A6 

8 
Al71 

-24 
8 

Al5 I• 

Fig. 13-Condensed Fundional Schematic of 425A (MD) and 4258 KTUs (Flashing Lamp Circuit) (Sh .. t 1 of 

2) 
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Fig. 13-Condensed Functional Schematic of 425A (MD) and 4258 KTUs (Flashing Lamp Circuit) (Sheet 2 of 
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I P/0 407-TYPE OR 
424-TYPE I SEE TABI.El 
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B R r 839 
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T TEL SETS 

4278 SERIES 4 OR 427C KTU (NOTE I AND TABLE) 
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r-- 426A KTU (NOTE I) 
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Fig. 14-Condensed Functional Schematic of 426A KTU (Amplifier, Band Separation, and Limiter Circuit) and 
4278 (Series 4) or 427C KTU (Frequency Recognition and Translation Circuit) (Sheet 1 of 2) 
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DIGIT DIALED f I 2 3 4 5 6 1 8 9 0 

HIGH AND LOW 
1209 1336 1477 1209 1336 1477 1209 1336 1447 1336 

FR(Q G(N(RATCD 
697 697 697 170 170 170 852 852 852 941 

BY TT DIAL 

RELAYS OPERATED 
IN 4 27B, SERIES 4 HI ,LI H2,LI H3,ll HI , L2 H2 ,L2 H3,L2 HI ,L3 H2,L3 H3,L3 H2 ,L4 

OR 427C KTU 

CTR RFlAYS OPRO IN 
Y2 407-TYl'E OR 424-TYPE Yl Y3, Y4 Y2, Y4 YI,Y4,Y5 Y3, Y4, YS Y2,Y4, Y5 Yl, YS Y3 , YS Y2, YS 

NOTES : 
I. EACH 426A AND 427B, SERIES 4 OR 427C KTU REQU IRES TloO 

9144 (40-PIN) CONNECTORS MOIJNTCD IN A VERTICAL PLANE. 

2 . T WIRING ._,ST BE FURNISHED ON A SYSTEM EQUIPPED WITH 

DIAL TON( USING A 423A KTU . D I OO[ IS A 400J ANO ~ST 

BE PROVI0£D LOCALLY . DIODE IS NOT REQUIRED IF DIAL 

TONE IS PROVIDED BY A 423B KTU . 
3. GRQUNO IS PROVIDEO DIRECTLY TO THE RSI LEAD WHEN THE 

407·TYPE ~TU IS USED ANO THROUGH A T RELAY CONTACT \/HEN THE 
424 -TYPE KTU IS USED. 

4. WHOI THE 427B , SERIES 4 OR 427C IS ADO[O TO AN EXISTING 
SYSTEM REMOVE GROUND FROM B21 OF THE 407B KTU OR REMOVE 

STRAP FROM B21 TO A19 OF TH( 424A KTU. 

5. WHOI ADDING THE 426A ANO 427B, SERIES 4 OR 427C KTU ' S 

TO AN EXISTING SYSTeM (QUIPPED WITH A 420A KTU, A 

Dl 00£ ~ST B[ INSTALLED IN THE TTG LEAD CONNECTING TO 

THE 420A KnJ • S(£ r I GUR£ 6 . 

6 . IF DSS IS REQUIRED , SEE FIG, 7. 
SINGLE-DIGIT COO£ OR 1ST OR 2ND DIGIT or T\10-DIGIT CODE. 

Fig. 14-Condensed Fundional Schematic of 426A KTU (Amplifitw, Bond Separation, and Limit.w Circuit) and 
4278 (S.ies 4) or 427C KTU {Frequency Recognition and Translation Circuit) (Sheet 2 of 2) 
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upper and lower connector. The 440A KTU (MD) 
is replaced by the 47S8 KTU. 

L. t444-Type KTU (Selector Extender Circuit) 

2.14 The 444-type KTU (Fig. 16) is an S-inch, 
SO-contact unit which expands the 19 codes 

of the 424-type KTU (19-code selector circuit) to a 
total of 37 codes. The 4448 KTU is the same as 
the 444A except two option plugs have been added 
which have application only in the 21A Communication 
System. In other systems, the 4448 KTU should 
be used as supplied from the factory, ie, with the 
option plugs in positions 2-3 and 5-6. When using 
the 444-type KTU, two more transfer digits are 
factory assigned and these digits may not be used 
as station codes. Digits 2 and 3 are used as the 
second and third transfer digits. 

M. 454-Type KTU (3-Path Intercom Access Circuit) 

2.15 The 454-type KTU (Fig. 17) is an S-inch 
unit that contains three separate intercom 

paths. Path selection is based on operation of an 
associated intercom button on the key telephone 
sets. The 454-type KTU also provides dial tone, 
seizes the code selector, and provides flashing 
lamp signal during selection and steady lamp during 
busy mode. 

N. 460-Type KTU (2-Path Intercom Access Circuit) 

2.16 The 460-type KTU (Fig. 1S) is an S-inch 
unit that contains two separate intercom 

paths. Path selection is based on operation of the 
associated intercom button on the key telephone 
sets. The unit also provides dial tone, seizes the 
selector, and provides a flashing lamp signal during 
selection and a steady lamp during the busy mode. 
Control circuitry permits only one intercom path 
to seize the selector at a time .• 

0. 476A KTU (Dial Tone, Busy Tone, and Audible 
Ringback Tone Circuit) 

2.17 The 476A KTU (Fig. 19) is a 4-inch, 20-contact 
unit that provides a variable rate multivibrator 

to produce dial tone, station busy tone, or audible 
ringback tone for the dial selective intercom line 
circuit in modular panel installations. To provide 
busy tone and audible ringback tone, the multi vibrator 
is controlled by the RN and lamp flash leads. For 
all tone signals, the output of the multivibrator is 

ISS 4, SECTION 518-215-402 

returned to the originating station over the tip side 
of the intercom line. 

2.18 The 476A KTU provides the following features: 

e Eliminates externally wired interrupter or 
relay 

• Uses existing RN and LF leads for control. 

The 476A KTU should be used in 
modular panel installation only. 

P. 4788 KTU (TOUCH-TONE Adapter Circuit) 

2 .19 The 47SB KTU (Fig. 20) is an S-inch, 
SO-contact solid state unit which provides 

the same functions as the 440A KTU (MD). It 
will work with all 407- and 424-type selector circuits. 
The 47S8 KTU requires both A and 8 grounds; 
provisions are made by means of either a wiring 
kit or an option plug for installing the necessary 
grounds when they are not present in the mounting 
arrangement. The 47SB KTU is directly interchangeable 
with the 440A KTU (MD) when the connectors 
have A and B grounds. 

Q. 494A KTU (TOUCH-TONE Selector Circuit) 

2.20 The 494A KTU (Fig. 21) provides basic 
TOUCH-TONE intercom features in a single 

S-inch, SO-contact, solid-state unit. It utilizes the 
same mounting slot in 1A2 key service units and 
panels as 407- and 424-type KTUs, or the 702B 
KTU panel only in COM KEY 2152. The 494A 
KTU provides: 

• TOUCH-TONE dial selection of up to 19 
station codes, including 0, 2 through 9, and 
10 through 19. 

• Single-spurt signaling using 10-volts ac buzzers 
or -24 volts de signaling devices. Signaling 
duration is nonadjustable and preset at 
nominal 1.5 seconds duration. 

• Control for intercom line busy lamps. 

• Capability for expansion to 37 codes, 55 
codes, and multipath intercom (COM KEY 
tand 626A modular panel)• arrangements 
with the 444-, 454-, and 460-type KTUs. 
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SECTION 518-21 5-402 

P/0 440A kTU (NOTE I) 
HI 

I 
r--"1 ---r-- --+--

I 
I I I 

-24~ I I 
I I I 
I I --+--
I I Cl9 I 

I .._ -24~ 
I I 

Tlu 
--~--

I 
R23 - ---- - -+--

I 

R24 

~-24 
I CR9 R42 --+--
I 

R46 ~-2< R44 

RT I I 
· 24 --+--

CRB 

RT2 

R47 

CRIO 

OIGIT DIAlED N I 2 3 

HIGH AHO lOW FREQ 1209 1336 1477 
G[NERATEO BY TT Dl Al 697 697 697 

RElAYS OPRD IN 
440 A KTU HI ,LI H2,ll H3,ll 

CTR RElAYS OPRD Y2 Yl Y3, Y.C 
IN 4079 DR 424A 

NOTES: 
I. REQUIRES A NOUNTING FACiliTY EQUIPP(O 

WITH A 80·PIN CONNECTOR. 

R45 

R43 

4 5 

1209 1336 
770 770 

HI ,L2 H2,l2 

Y2,Y4 YI,Y4,Y5 

2. ""EN THE 440A kTU IS ADDED TO AH EXISTING SYSTEM REMOVE 
GROUND FROM I!ZI or THE 407-TYPE kTU OR REMOVE STRAP 
FROM 621 TO Al9 or THE 424 - TVPE kTl. 

3. GROUND IS PROVIDED DIRECTlY TO THE RSI lEAD ""EN THE 

I 

~-24 
-- ~ --

RVI R22 

6 7 8 9 0 

1477 1209 1336 1477 1336 
770 852 852 852 9" 

H3,l2 HI ,L3 H2,l3 H3,L3 H2,L4 

Y3,Y4,Y5 Y2, Y4, Y5 Yl ,YS Y3, Y5 Y2 , Y5 

4. T WIRING MUST BE FURN ISHED ON A SYSTEM EQUIPP(O WITH 
DIAl TONE. DIOOE IS A 400J AND MUST BE PROVID£0 lOCAllY. 

5. ""EN ADOING THE 440A kTU TO AH EXISTING SYSTEN EQUIPP(O 
WITH A 420A KTU, A OIOOE NUST BE INSTAllED IN THE TTG lEAO 
CONNECTING TO THE 420A KTU. SEE FIGURE 7 . 

4078 - TYP( KTU IS USED AND THROUGH A T RELAY CONTACT WHEN THE 
424A- TYP£ KTU IS USED. 

N SINGlE-DIGIT CODE DR 1S T OR 2ND OIGIT or T\10- 0IGIT COOE. 

Fig. 15-~ondensed Functional Schematic of 440A KTU (MD) (TOUCH-TONE Adopter Circuit) (Sheet 1 of 2). 
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P/0 407·TYPE OR 424- TYPE KTU 
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Fig. 15-t<:ondensed Fundional Schematic of 440A KTU (MD) (TOUCH-TONE Adapter Circuit) (Sheet 2 of 2). 
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Fig. 16-t<:ondensed Functional Schematic of 444-Type KTU (Selector Extender Circuit) (Sheet 1 of 2). 

Deluxe intercom features, including 
flashing lamps at called stations, 
audible ringback and busy tone, cannot 
be provided. 

2.21 Lead connections are t he same as for the 
424C KTU except that an additional pai r of 
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tip and ring contacts are available for use in COM 
KEY 2152. 

2.22 The initial digit 1 is a lways treated as t he 
first digit of a 2-digit code; therefore, no 

strapping of a transfer digit is required for basic 
19-code selector operation. Digits 2, 3, 4, and/ or 
5 may be used as transfer digits when operation 
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P/ 0 4 44-TYPE KTU 

TO 8 R 
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Fig. 16- t<:ondensed Functional Schematic of 444-Type KTU (Selector Extender Circuit) (Sheet 2 of 2)t 

is extended to 37 or 55 codes using the 444-type 
KTU (selector extender ). 

Note: Once selected, the first digit of a 
2-digit code is not available as a single-digit 
station code. 

2.23 Screw switches Sl and S2 • must be in the 
open position to disconnectt the internal 

battery feed circuit for button-per-path intercom 
arrangements, eg, COM KEY, • or 626A modular 
panel (option FW or S).t Single path 1A2 intercoms 
require Sl and S2 switches be closed. 

• Warning: Failure to open Sl and 
S 2 switch es in bu tton-pe r-pa t h 
arrangem en ts may cause damage to 
494A CP.t 
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Fig. 17- t<:ondensed Functional Schematic of 454-Type KTU (3-Path Intercom Access Circuit) (Sheet 1 of 2)4 
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Fig. 18- tcondensed Functional Schematic of 460-Type KTU (2-Path Intercom Access Circuit) (Sheet 1 of 2)t 
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-24 

1. REQUIRES A IIUIIING FACILIIY EQUIPPED WIIH 
All 110-l'I• ~CTOR . 

2. DIODE (400J, LOCALLY PROVIDED) IIJST BE 
Fl.RMISHED I• SYSTE" EQUIPPED WIIH DIAL TONE . 

3 . ~CTORS J13 Alii J14 OF 510A K5U Alii .121 Alii 
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Fig. 20- Condensed Functional Schematic of 4788 KTU (TOUCH-TONE Adapter Circuit) 

2.24 tThe 626A panel measures 8-112 inches wide, 
18-112 inches high, and 6 inches deep. It 

is equipped with eight 914B connectors paired 
vertically to accept 4- or 8-inch KTUs. The 
626A panel is designed for use with the 1A2 KTS. 
It serves as a means for providing a number of 
button-per-path type dial intercoms. The 626A panel 
can accommodate intercom configurations of 1, 2, 

or 3 paths with capacities of 19 or 37 stations. 
Intercom paths are selected by operation of the 
associated button on KTSs. Rotary and/or 
TOUCH-TONE dialing can be provided. Lead 
terminations are provided in a quick-connect field 
to facilitate connecting optional features and for 
connecting to station blocks of a 1A2 KTS cross-connect 
field. t 
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Fig. 21 -Condensed Functional Schematic of 494A KTU (TOUCH-TONE Selector Circuit) (Sheet 1 of 2) 
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TABLE B 
494A KTU USABILITY 

~OUNTING APPARATUS 
OR PANEL 

71B (7A) 

co~ 1434 (14A) 

KEY 2152 PANEL 

702 l A (21A) I B 
APPARATUS 69G 

~OUNTING 110A 

KEY SERVICE 513- ,515-UNIT 

PANEL 601A 

602A 

I'IOOULAR 626A 
PANEL 641A 

* 47BB KTU RECO~ENOED IN 
THESE SYSTE~S 
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* 
* 
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YES 

YES 

YES 

NO 

YES 
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Fig. 21-Condensed Functional Schematic of 494A KTU (TOUCH-TONE Selector Circuit) (Sheet 2 of 2) 
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BEU SYSTEM PRACTICES 
AT&TCo Standard 

SECTION 518-215-403 
luue 2, May 1978 

SERVICE 

1 A2 KEY TELEPHONE SYSTEM 

KEY TELEPHONE UNITS 

CONTROL SERVICES 

1. GENERAL 

1.01 This section provides schematic information 
for the 400-series KTUs which provide control 

and switching circuits. These units provide for 
extending visual and audible signal arrangements. 

1.02 This section is reissued to: 

• Provide additional information on the 421A 
KTU 

• Remove contact protection networks from 
Fig. 5, 412A KTU 

• Provide a schematic diagram (Fig. 8) for a 
new circuit arrangement using the 421A 
KTU 

• Change Fig. 9 to show the 421A KTU as a 
general purpose relay 

• Remove all information on the 470A KTU 
which was never manufactured 

• Correct errors in lead designations and 
terminal numbers in Fig. 10 

• Change notes in Fig. 10 and 11. 

1.03 The following KTUs and their functions are 
covered in this section: 

• 402A-Diode Matrix 

• 404A-Diode Matrix 

• 412A-Auxiliary Relay Circuit 

• 413A-Auxiliary Ringup Circuit 

• 421A-Power Failure Transfer Circuit, 
Audible Signal Suppression Circuit, or General 
Purpose Relay 

• 448A-Delayed Transfer Control Circuit 

• 449A-Immediate Transfer Control Circuit 

• 467A-Low-Voltage Monitor Circuit 

• 469A-Lamp Extender Circuit. 

1.04 Information on line services is covered in 
518-215-400; auxiliary line service, 518-215-401; 

intercom services and associated features, 518-215-402. 
Section 518-215-100 contains general information on 
the 1A2 Key Telephone System. 

Mechanical 

1.05 All circuit components on these KTUs are 
mounted on a plug-in printed wiring board, 

one end of which is equipped with contacts. A 
4-inch board may have 18-, 20-, or 40-contacts; an 
8-inch board will have 80 contacts (requiring two 
vertical 40-pin connectors). The circuit boards plug 
into mating connectors in key service units (KSUs), 
panels, or apparatus mountings. Wiring from the 
connectors will be dedicated or nondedicated leads. 
Dedicated leads are those that normally appear on 
the same contacts of all KTUs, such as supply 
voltages and grounds, and are normally factory-wired. 
Nondedicated leads are those whose designation 
and function vary and are made available for 
installer connections. Fig. 1 and 2 show typical 
4- and 8-inch KTUs. 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. Page 1 
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Fig. 1- Typical 4-lnch Key Te lephone Unit 

Fig. 2-Typical 8-lnch Key Te lephone Unit 

Electrical 

1.06 Functional schematics (Fig. 3 through 13) 
cover the basic circuitry of each KTU, 

contacts used, and its relationship to telephone 
sets, other KTUs, power supplies, and apparatus. 
Dashed lines are used to simplify the schematic 
and to indicate intermediate circuitry. If full 
schematics are required, refer to the SDs listed in 
1.09. 

1.07 Voltages required for operation of the K'fU, 
or provided to associated apparatus by the 

KTU, are shown with their connector pins. Other 
voltages may appear on the contacts of the mating 
connector, depending on the mounting arrangement, 
but not on the KTU. 

Page 2 

1.08 KTUs may require the following power 
supply voltages and their associated grounds: 

-24V (B battery) for control 
-24V (A battery) for talk 
±lOV for visual and audible signals 
±105V for audible signals 

1.09 This issue of the section is based on the 
following drawings: 

SD-69552-01, Issue 4-412A KTU 

SD-69590-01, Issue 3-413A, 421A, 448A, 
and 449A KTUs 

SD-69917-01, Issue 1- 467A KTU 

SD-69559-01, Issue 9B- 469A KTU 

If this section is to be used with equipment or 
apparatus reflecting later issues of the drawings, 
reference should be made to the CDs and SDs to 
determine the extent of the changes and the 
manner in which the section may be affected. 

2. IDENTIFICATION 

402A KTU (Diode Matrix) 

2.01 The 402A KTU (Fig. 3) is used with the 
lAl KTS in existing spare space of the 501-

and 502-type KSUs to control station common 
audible signals. The unit provides control for four 
lines and six audible signals, or vice versa, and 
uses 533F diodes which must be locally provided. 

404A KTU (Diode Matrix) 

2 .02 The 404A KTU (Fig. 4) is a 4-inch, 18-contact 
unit capable of controlling 6 lines and 12 

audible signals or vice versa. The unit is for use 
with a 259-type KTU, or equivalent adapter, and 
uses 533F diodes which must be locally provided. 

412A KTU {Auxiliary Relay Circuit) 

2.03 The 412A K'l'U (Fig. 5) is for use as a panel 
slave relay to augment signal interrupter 

lamp capacity for large installations. The KTU is 
arranged to plug into 584-type panels. It contains 
four de operated mercury relays for lamp flash or 
lamp wink control. Each relay can control a 
maximum of one hundred 51A- or 53A-type lamps. 



Each relay is also arranged so that it may be 
controlled individually. Coils are provided with 
protection networks. 

413A KTU (Auxiliary Ringup Circuit) 

2.04 The 413A KTU (Fig. 6) is a 4-inch, 18-contact 
unit providing an auxiliary nonlocking ring 

detector for use on CO or PBX lines supplying 
either 20- or 30-Hz ringing voltage. Contacts of 
the ringup relay can be used for controlling external 
signaling functions or relays. The KTU has the 
following operating features: 

• Ringing voltage applied to RC lead by R 
relay operation 

• Audible signaling control options 

• Two spare pairs of relay contacts for local 
engineering (one make and one break) 

• Ringing ranges are: 

MINIMUM 
NUMBER OF BRIDGED RINGERS• 

RMS STANDARD UNIGAUGE 
RINGING LOOPS LOOPS 
VOLTAGE 15K-OHM 20K-OHM 

LEAKAGE LEAKAGE 

84 volts 
0-2 Ot (20Hz) 

*Refer to SD-69590 for specific information on 
worst possible cases. 

tone bridged ringer will operate on approximately 
2000 ohms. 

421A KTU (Power Failure Transfer Circuit, Audible 
Signal Suppression Circuit, or General Purpose Relay) 

2.05 The 421A KTU is a 4-inch, 40-contact unit 
that can be used to automatically transfer a 

maximum of three station ringers from a common 
audible connection to a line ringing connection in 
the event of a power failure (Fig. 7). •The 421A 
KTU can be used to suppress (cut off) audible 
signals on a line or lines associated with a key 
telephone set when that set is off-hook (Fig. 8) .• 
It can also be used as a general purpose relay 

ISS 2, SECTION 518-215--403 

(Fig. 9). The KTU has the following operating 
features: 

e Relay normally energized; for use during 
local power failure. 

e Used with common audible matrix. 

• Option strapping when used as a general 
purpose relay. 

• Maximum external circuit loop resistance is 
120 ohms. 

Ut is recommended that the use of 
an audible signal suppression circuit 
on CO and PBX lines be restricted to 
installations having multiple ringers. 
Otherwise, incoming calls may be 
lost when a station is off-book 
and the 421A KTU cuts off the 
audible silfllal .• 

448A KTU (Delayed Transfer Control Circuit) 

2.06 The 448A KTU (Fig. 10) consists of two 
identical circuits mounted on a 4-inch printed 

wiring board. Each circuit is a variable delay 
timer which allows the ringer at the principal station 
to ring for a predetermined interval of time. The 
timer is factory-adjusted to time-out in 6-1/2 seconds, 
but it may be adjusted for a time-out interval of 
1 to 30 seconds. When the timer times out, 
ringing is transferred to the attendant station. 
Lamp signals are provided at the principal station 
in the normal manner. Lamp flash starts at the 
attendant station when ringing is transferred. 

449A KTU (Immediate Transfer Control Circuit) 

2.07 The 449A KTU (Fig. 11) consists of two 
identical circuits mounted on a 4-inch printed 

wiring board. Each circuit consists of an electrical 
flip-flop which provides immediate transfer of 
ringing. The flip-flop is activated by a nonlocking 
key located at the principal station. When the key 
is operated, the flip-flop locks up to transfer incoming 
ringing from the principal station to the attendant 
station. A steady lamp indication is provided at 
the principal station when the nonlocking key is 
operated and the flip-flop is locked up. The transfer 
is canceled by operating the nonlocking control key 
a second time. 
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467A KTU (Low-Voltage Monitor Circuit) 

2.08 The 467A KTU (Fig. 12) is a 4-inch, 18-pin 
unit that monitors the -24 volt supply for a 

low-voltage condition. If there is a low-voltage 
condition, a light emitting diode (LED) will light 
and will remain lighted until the reset button is 
depressed. The circuit is factory-adjusted to indicate 
a voltage below 19 volts but may be adjusted to 
indicate a voltage below 17 to 21 volts by a 
potentiometer provided by the circuit. 

KEY TELEPHONE 

TO 
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(NOTES I 

AND 2) 

TO 
LINE 

CIRCUIT 
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SYSTEM 

Rl OR BZ 
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469A KTU (Lamp Extender Circuit) 

2.09 The 469A KTU (Fig. 13) is a 4-inch, 18-pin 
unit that provides current to line lamp 

multiples when they exceed current capacity of 
the 400-type KTU. The 469A KTU can drive up 
to twenty lamps, has a current drain itself equivalent 
to one lamp, and will mount in connectors reserved 
for 400-type line circuits. The 469A KTU can be 
used in the 620A modular panel, 583-, 584-, 597-, 
and 598-type panels, 513, 514, and 515 KSUs, and 
69-type apparatus mountings. 

;I 

NOHS : 
I . AUDIBLE S I GHALS 14UST BE ALL RINGERS 

DR All AC BUZZERS, DO NOT USE RINGERS 
AND BUZZERS IN THE SAME CIRCUIT , 
DO NOT USE DC BUZZERS . 

Z. REI40VE CAPACITOR rROM RINGERS 
CONNECTED TO DIODE CIRCUIT, 

3. rACTORY PROVIDED STRAPPING MUST BE 
R£140VED rROM SOME SYSTEMS BErDRE 
CONNECT I HG KTU . 

4 . All DIODES 14UST BE POLARIZED IN 
SAME DIRECTION. 

5. CONNECT 24-GAUGE BARE WIRE STRAP, 
INSTEAD or DIODE, WHEN ONE COMNON 
RINGER WILL BE SIGNALED rROM A 
LIN£ CI RCUIT • 

(NOTE 51_-,/ 

Fig. 3-Condensed Functional Schematic of 402A KTU (Diode Matrix) 
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(NOTES 
I AND Z) 

TO 
LINE 
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404A KTU (NOTES 3 AND 41 
I 

z 

3 

4 

5 

~ 

A (NOTE 5) 

iNo~~ 
9 

~ 

""' ' ' ' c 

' ' ' D 

' ' ' ' E 

Rl 

I 

' ' "' " OR BZ 
=~'f-(IAIZ 

F 

~ "' ' ' CA 
OR RC 

-=:....:;.:+< I .A13 
7 

CA 
OR RC 

CA 
OR RC 

8 

9 

10 

II 

IZ 

NOTES: 
I . AUDIBLE SIGNALS MUST BE ALL RINGERS OR ALL AC BUZZERS .DO NOT USE RINGERS AND BUZZERS IN THE SAME DIODE CIRCUIT . DO NOT USE DC BUZZERS . 
Z. REMOVE CAPACITORS FROM THE RINGERS CONNECTED TO OIODE CIRCUIT. 
3. FACTORY WIRING MUST BE REMOVED IN SOME SYSTEMS BEFORE CONNECTING THE 404A KTU . 
4 . ALL DIODES MUST BE POLARIZED I N THE SAME DIRECTION . 
5. CONNECT A Z4-GAUGE BARE WIRE STRAP, INSTE AD OF A DIODE , WHEN ONE COMMON RINGER WILL 

BE SIGNALED FROM A LINE CIRCUIT . 

Fig. 4-Condensed Functional Schematic of 404A KTU (Diode Matrix) 
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P /0 58-4-TYPE PANEL 4 12.4 KTU 

6 BAT. 
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Fig. 5-Kondensed Fundional Schematic of 412A KTU (Auxiliary Relay Circuit). 
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NOTE : 

REQUIRES A MOUNTING 
FACILITY EQU IPPED WITH 
AN 18- , 20- , OR 40-
PIN CONNECTOR . 
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413A KTU (SEE NOTE) 
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Tal 

9 

CR2 
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® ® 10 
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)( 

R 
I 

6 ~: _'___, 

Fig. 6-Condensed Functional Schematic of 413A KTU (Auxiliary Ringup Circuit) 
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NOTE ' 

REQUIRES A MOUNTING FACILI TY 
EQU IPPED WITH A 40- PIN 
CONNECTOR. 
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USED FOR GENERAL PURPOSE 
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421A KTU (IIOTE 1) 
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Fig. 8-tcondensed Functional Schematic of 421A KTU (Wired for Audible Signal Suppression). 
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t.OTE: 
1. THE 421A KT\J REQUIRES A MOUNTING FACILITY 

EQUIPPED WITH A 40-PIN CONNECTOR. 
2. PROVIDE@ OPTION AS REQU IRED. 

14 

20 

16 

21 

22 

17 

421A KTU (t.OTE 1) 

(NOTE 2) 
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1 2 
T 1 

TBI T 12 
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Fig. 9-t<:ondensed Fundional Schematic of 421A KTU (General Purpose Relay). 
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BEll SYSTEM PRACTICES 
AT& TCo Standard 

ADDENDUM 518-215-404 
Issue 1, January 1979 

SERVICE 

1 A2 KEY TELEPHONE SYSTEM 

501- AND 502-TYPE KEY SERVICE UNITS 

1. GENERAL 

1.001 This addendum supplements Section 
518-215-404, Issue 1. Place this pink sheet 

ahead of Page 1 of the section. 

1.002 This addendum is issued to: 

• Add information on the treatment of central 
office (CO) lines under the Federal 
Communications Commission's (FCC) Registra­
tion Program 

2. CHANGES TO SECTION 

2.001 On Page 1, add the following after paragraph 
1.03: 

1.04 Incoming CO lines to be installed in compliance 
with the FCC Registration Program must 

be routed through a standard network interface. 
Information on approved interfaces is contained in 
Section 461-604-105, entitled Connecting Blocks, 
66M3-50R-Identification, Installation, and Maintenance. 

2.002 On Page 3, in Table A, show the 501A4, 
501A4D, 502A3D, and 502A4D KSUs rated 

• Show the 501- and 502-series KSUs MD. MD. 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. 
Page 1 
1 Page 





IELL SYSTEM PRACTICES 
AT&TCo Standard 

SECTION 511-215-404 
laaue 1, April 197 4 

SERVICE 

1 A2 KEY TELEPHONE SYSTEM 

501- AND 502-TYPE KEY SERVICE UNITS 

1. GENERAL 

1.01 'This section provides identification, installation, 
connections and maintenance information for 

501- and 502-type key service units (KSU). See 
Fig. 1. 

1.02 Information in this section was formerly 
contained in Sections 518-250-101 and 

518-250-401, which are hereby canceled. 

1.03 This issue of the section is based on 
SD-69476-01, Issue 5D. If the section is to 

be used with equipment or apparatus reflecting 
later issues of the drawing, reference should be 
made to the SD to determine the extent of the 
change and the manner in which the section may 
be affected. 

2. IDENTIFICATION 

PURPOSE 

Provides mounting facilities for 400 series KTUs 
with a capacity of six CO or PBX lines and optional 
manual or dial intercom. 

ORDERING GUIDE 

• Unit, Service, Key-See Table A 

t The 400 series KTUs are not l'urnisbed 
ss psrt of tbe KSUs snd must be 
ordered seps.rstely Bll required. 

(a) Associated Apps.rstus (order seps.rstely) 

• Unit, Telephone, Key, 400A (MD), 400B 
(MD), 400C (MD), 400D 

• Unit, Telephone, Key, 401A (for manual 
intercom) 

DESIGN FEATURES 

(a) The prewired package capacity, at the 
connecting blocks, is one to six central office 

(CO) or PBX lines, plus 9-ststion dial intercom 
(optional). 

(b) When manual intercom service is to be 
furnished, the total line capacity is reduced 

by one for each 401A KTU installed. 

(c) Spare mounting space on the lower half of 
the 31B apparatus mounting can be used 

for installing additional miscellaneous angle-bracket 
or panel-type KTUs. 

(d) Preprinted aluminum foil pressure-sensitive 
tapes are provided on each 66-type connecting 

block to designate service feature leads and 
wiring connections. 

(e) The two 502 series KSUs include a 6-foot 
length of A75A connector cable, partially 

factory terminated on the 66-type connecting 
blocks. Telephone sets may be plugged into 
these packages directly or extended by use of 
connector cables and/or adapters. 

(f) A 24-volt de operated KS-19385, List 1 (MD) 
or List 2 interrupter can be substituted for 

the one furnished with the KSU at locations 
where only 24-volt de power is used. 

3. INSTALLATION 

PLANNING 

3.01 Select a wall location in accordance with 
the following: 

• Customer's approval and best interest 

• Accessible with adequate illumination for 
maintenance 

@) American Telephone and Telegraph Company, 1974 
Printed in U.S.A. Poge 1 
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KS-191 7 5 , LI 
INTE RRUPTER 

6683- 50 
CONNECTING 
BLOCK 

Fig. 1-501-Type KSU front VIew with Cover Removed 

e Wall offering adequate support and stability 

• As close as practicable to stations being 
served 

e Close to conduit or duct system for cabling 
purposes 

e Near commercial ac power receptacle(s) 

• Clean, dry, well ventilated, and free from 
flammable or corrosive fumes 

• Where the surrounding room temperature 
normally does not exceed no·F. Avoid 
locations near radiators, steam pipes, registers, 
and similar heating devices which would 
subject the equipment to excessive heat. 

Page 2 

3.02 Refer to the following sections for additional 
information required to plan the installation 

of the KSU. 

e 463-14~100, Equipment Cabinets and Apparatus 
Mountings, Identification 

• 518-010-105, KTS, Grounding and Special 
Protection Requirements 

INSTALLING 

3.03 Use care when unpacking KSU to prevent 
damage. 

3.04 Install KSU as follows: 

(1) Remove cover from KSU. 
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TABLE A 

601- AND 502-TYPE KSUS 

8-STA POWER UNIT, 
DIAL PLANT SERVICE, 

INTERCOM .118731D3 KEY 
207C KtV• LIST 1• 

601A1t 

601A1Dt • 
501A2t 

501A2Dt • 
501A3t 

501A3Dt • 
501A4 • 
601A4D • • 
502A3D • 
502A4D • • 
• Replaceable components. 

t MD 

El>e482·110 

11111 
FLOOR 

COVER 
STAND 
!WITH 

COVER) 

• 
• 

• 
• 
• 
• 
• 
• 

1-4111111·211 
1-4141113-110 

A7fSA 318 InA K5-11117fS, L 1 

CONN 
CONN ...,. BACK· INTERRU"ER• 
CABLE MTO BOARD NOTE! BLOCKS 

• • • • 
• • • • 
• • • • 
• • • • 
• • • • 
• • • • 
• • • • 
• • • • 
• • • • • 
• • • • • 

Note 1: KS-19385, List 1 (MD) or List 2 are optional for 24-volt de operation. 

(2) Locate the fastener holes at the selected 
location. 

(3) Install appropriate fasteners . 

(4) Hang KSU on fasteners. 

(5) Connect the circuit ground to an approved 
ground. For circuit ground, a No. 14 gauge 

wire should be attached from the LOC GRD 
terminal of the power unit to an approved local 
ground. If a 3-wire grounded receptacle is not 
available, a l'rsme /{l'Ound (No. 14 gauge wire) 
must be connected from the case or frame of 
the power unit to an approved local ground. 
Do not strap tbe cJrcuit /{l'Ound to tbe l'rsme 
or CSMJ of tbe power unit. Tb.e sUIIC6ptibility 
ofsW71e dsrrulle to 8611Jioonductor component. 
uaed in 41XJ.tJeriea KTUs require that lfl'Oundb:JI 
procedures be followed. Properly /{l'Ounded 
instsllatioZJB wJ1l minimize service fBi/urea 
that can result from surge voltages or 
dJtrerencetJ between dJaaJmJJIU' grounds. 

(6) Unlatch and open carrier. 

(7) Terminate incoming CO/PBX lines. See 
Table B. 

(8) Terminate station cables. See Table C. 

(9) Place option strspa (if required). 

(10) Close and latch carrier assembly. 

(11) Install KTUs necessary to provide required 
services. 

3.05 Connect to an external power source if 
power plant is not supplied as part of the 

package. See Table B. 

Note: The 101G-type power unit can furnish 
de power to only one 501- or 502-type KSU. 

400-type KTUs require JIO volta mbJJmum 
de power for reliable relay operation. 
If power BOurce 16 unmodllled JOIG-type 
power unit, do notfeed other equipment 
from it, if this minimum voltage 
limJt cannot be met. No more than 
flO line lamps should be supplied 

Page 3 
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TABLE B 

WIRING FEATURES AND LEAD DESIGNATIONS AT CONNECTING BLOCKS C AND D 

--CONNECTING BLOCK 

BLOCK " C" BLOCK " O" 

LEAD TERM. TE- LEAD 
FEATURE DESIO ROW .. • c D E F ROW DESIO PII!ATURI! 

~2 1 1 A-GRD. Line 1 2 2 A·BAT. 

:s 3 8 A-GRD. 
4 4 A·BAT. Line2 E! 

R 5 5 A-GRD. n a • 6 6 A·BAT. Line 3 .'!ilko 
Dial 

~5 7 7 A-GRD. .si Selective 8 8 A·BAT. Line4 ~. Intercom 
Line ~6 9 9 A-GRD. iii= 

10 10 A·BAT. Line6 ::11 
Signaling 

~7 11 11 A-GRD. Leads 
12 12 A·BAT. Line6 

~8 13 13 U8VOLTS Ext. Power 
14 14 ±GRD Supply Conn. 

~9 15 15 
16 16 co 

~0 17 17 BZ 
18 18 BZ1 Common 

81, BZ1 19 19 RN Control 
Line 1 R1 , BZ 20 20 ST Leads 

8 1, BZ1 21 21 LF1 To 
Line 2 R1 , BZ 22 22 LW1 Other 

01 B1 ,BZ1 23 23 LF2 
Connecting 

Q Line3 R1, BZ 24 24 LW2 Equipment 
i:i.i 
"' Bl , BZ1 25 25 T 
:0 Line 4 R1,BZ 26 26 R Line1 
'6 

81, BZ1 27 27 T ;:J 
:!l < Line 6 R1 , BZ 28 28 R Line2 .s 

81 , BZ1 29 29 T ~ 
Line 6 R1 , BZ 30 30 R Line3 ~ = CA 31 31 T ... 

•Common CA 32 32 R Line4 
.. 
0 

Audible CA 33 33 T 8 Control CA 34 34 R Line 5 

CA 35 35 T v,s CA 36 36 R Line6 

37 37 G( LG1) 
38 38 B(LB1) 

39 39 G (LG2) 
40 40 B (LB2) 

41 41 GB (GRD·B) 
42 42 BB (BAT·B) External 

43 43 GA(GRD-A) Power 
44 44 BA(BAT·A) Supply 

45 45 Connections 
Spare 

46 46 
GB(GRD·B) 

47 47 GorRG 

48 48 
BAT :t: or 
105V ± 

49 49 
Oor RG 

50 50 
BAT :tor 
105V ± 

*To common audi ble auxiliary equipment, Fi1. 3 u required. 

Page 4 



Connect 
key 
cables 
.. n!quired 

FEATURE 

Line 1 

Line2 

LineS 

Line4 

Line 5 

Line6 

Dial 
Selec· 
tive 
Inter-
com 
Line 

t 

Spare 
Clipo 

ISS I, SEcnON 511-215-404 

TABLE c tbrou1b one 400-type KTU; no more 
WIRING FEATURES AND LEAD DESIGNATIONI tlJIUl60 }JJJD.pa total sbouJd be SUpplJed 

LEAD 
D£110 

T 

R 

A 

A1 

LG 

L 

T 

R 

A 

A1 

LO 

L 

T 

R 

A 

AI 

LO 

L 

T 

R 

A 

AI 

LO 

L 

T 

R 

A 

AI 

LO 

L 

T 

R 

A 

AI 

LO 

L 

T 

R 

T 

R 

LO 

L 

LO 

L 

AT CONNECTING BLOCK A _&om one interrupter contsct. 
M81·211i CONN!CnNO BLOCK ..... 

ARRANGEMENT OF FEATURES 
AND OUIGNAnONI._-WIREO 

TERM. 
ROW .. 8 c D • 

1 
-;-

~ 
" 5 

""6 
7 

""6 
9 r--w 

.....2!._ 
12 

18 

I<' 
16 

16 
17 

~ 

r-22--
20 

21 

~ 
23 . . . . . 
~ 

26 r--u 
27 

~ 
29 r--so 

r-2!-.-
32 

33 
!---;( 

86 r--as 
37 r--as 
39 

t-;o 
41 

r--;;-
~ .. 

46 

---.a ...,.-
48 
~ 
50 

F 

3 s 
0. 
0. 
< 
3 
] 
~ 
0 

..c 

"' 

4. CONNEcnONS 

4.01 See Fig. 2 for layout of connecting block 
terminals. 

Eictemal Power Supp]Jr 

4.02 If an external power supply is required, 
connect the power supply to connecting 

block D according to Table B. 

Interrupter OptloiJB 

4.03 A 24-volt de interrupter may be used in 
place of the factory-provided lOV ac interrupter. 

See Table D for connections. 

CoiJJIIJon Audible S/gnallnl 

4.04 See Fig. 3 for common audible signaling 
connections. 

MIUlual Intercom Circuit (401A KTU) 

4.05 Connections for the manual intercom circuit 
(401A KTU) are shown in Fig. 4. 

Dial Intercom Circuit (:1070 KTU) 

4.06 Addition of a 207C KTU can be accomplished 
by using previously placed factory wiring 

and connecting as shown in Fig. 6. 

601-Type KSU 

4.07 Terminate incoming CO/PBX lines on 
connecting block D as shown in Table B. 

Terminate key cables on connecting blocks A and 
C as shown in Tables B and C. Key cables should 
be terminated in sequence as shown in Fig. 6. 

IJOZ.Type KSU 

4.08 Terminate incoming CO/PBX lines on 
connecting block D as shown in Table B. 

• Terminat.e key cables from left lo rllht on available eli pi u required . 
t Dial Intercom line fumiahed In " D" 1uffLXed KSU only. 

4.09 A factory supplied length of A76A connector 
cable is connected to block A. (See Fig. 6 

.. ••• 5 
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DESIG 
STRIP 

T 

R 

A 
AI 
LG 
L 

T 

A 
AI 
LG 
L 
T 
R 
A 

AI 
LG 

L 
T 

R 

A 
AI 

LG 
L 
T 

" A 
AI 
LG 

L 
T 
R 

A 
AI 
LG 

T 
R 
A 
AI 

LG 

L 
LG 

L 

6681- Z& 
CONNECTING BLOCK 

BLOCK A 

A B E 

(I ) o--o----o---<>­
(2)~ 

(3)~ 

(4)~ 

( 5 ) <>---o--<> <>---<>---<> 
(6)~ 

(7)~ 

(8)~ 

( 9) o--o----o---o--
1 10) <>---o--<> 0 o----<> 
(II)~ 

(12)~ 

( 13 ) <>---<> 0 o---o--o 
(14)~ 

(I&)~ 

(16)~ 

(17)~ 

(18)~ 

(18)~ 

(20)~ 

(21)~ 

IZ2)~ 

IZ3l~ 

(24)~ 

(2&1~ 

(26)~ 

(27)~ 

(28)~ 

(29)~ 

(30)~ 

(31)~ 

(32)~ 

(33)~ 

(34)~ 

(35)~ 

(36)~ 

(37)~ 

(38)~ 

(39)~ 

(40)~ 

(41)~ 

(42)~ 

(43)~ 

(44)~ 

(45)~ 

(46)~ 

(47)~ 

(48) <>---o---<>--o­
(49)~ 

(50)~ 

NOTE : 
NUMBERS IN PIUIENTHESIS 
ARE FOR REFERENCE ONLY 
ANO DO NOT APPEAR ON 

CONNECTING BLOCKS . 

DESIO 
STRIP 

I 

R 

R 
8 
R 
81 

Rl 
Bl 
Rl 
81 

Rl 

81 
Rl 
81 
Rl 
81 

Rl 

CA 
CA 

CA 
CA 
CA 

CA 

(I) 

12 I 
(3) 

(4) 
(5) 

(I) 
(7) 

(8) 
It) 
(10) 

(II) 

(12) 
(13) 

(14) 

(15) 

(18) 

(17) 

(18) 
(19) 

6683-50 
CONNECTING ll.OCI( 

ILOCK C BI.OCKD 

A I clo E F 

<>---<>---<> I <>---<>---<> 
<>---<>---<> I <>---<>---<> 

::::::=::: I ::::::=::: 
<>---o--<> I <>---o--<> 

::::::=::: I ::::::=::: 
<>---o--<> I <>--<>--<> 

::::::::=: I ::::::::=: 
<>--<>--<> I <>--<>--<> 

==:I==: 
<>---o--<> I <>--<>--<> 

~ I ::::::::=: 
<>--<>-<> <>---o--<> 

<>---<>--0 <>--<>--0 

o--o--o o--o--o 
(20) o--o--o <>---o--<> 
(2 I) <>--<>--0 <>--<>---<> 
12 2 I o--o--o <>--<>-<> 
12 3) o---o--o <>--<>--<> 
(24 ) <>---o--<> <>--<>--0 

(25) o--o--o <>--<>---<> 
(26) o--o--o <>--<>--<> 
(2 7) <>--<>--0 o--o--o 
(28) o--o--o <>--<>---<> 
(29 I o--o--o <>--<>--0 

(30) o---o--<> o---o---o 
(31) o--o--o o--o--o 
(32) <>--<>-<> <>--<>-<> 
(33) o--o--o o--o--o 
(34) o--o--o <>--<>---0 

(35) <>---<>--<> o--o--o 
( 36) o--o--o <>--<>---<> 
(3 7) o--o--o <>--<>---0 

, 38, <>--<>--0 1 o--o--o 

::~~ ::=:=::: I ::=:::=: 
c 41, <>--<>--0 I <>--<>-<> 
(42, <>---o--<> I ~ 
(43) <>--<>---<> ~ 
(44, <>---o--<> I o--o--o 
(45, <>--<>--0 I <>--<>--0 

( 46 ) <>---o--<> <>---o--<> 

, 41, o---o--o 1 o--o--o 

:::~~~~ 
, 50, o---o--o I o--o--o 

i 

Fig. 2-Tarmlnal Layout of Connecting Blocks A, C, and D 

DESIG 
STRIP 

iiBV 
tGRD 

co 
8Z 
8ZI 
RN 

ST 
LF 
LW 
LF 
LW 
T 
R 
T 
R 
T 

" T 

" T 
R 

T 

R 
G 

a 
G 
8 

G8 
88 
GA 

8A 

RG 

RB 
RG 

RB 

and Table E.) Each 50-contact KS-16690, List 1 
connector will provide for: 

• Visual signals for six lines and one intercom 
circuit 

• Ei-line pickup and hold features • Common audible signal circuits 

• Dial intercommunicating. line • Audible signaling for intercom lines. 
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TABLE 0 

CONNECTIONS FOR 24V DC INTERRUPTER 

MOVE 
ADD FACTORY REMOVE 

STRAP• STRAP• 

FROM TO FROM TO 

KS-19385,Ll 42D 46D 42D 46E Strap 
(MD) Between 

Interrupter 37E 46F 45D t Terminals 

42D 46D 42D 46E 10 and 13 on 
KS-19385,L2 Interrupter 
Interrupter 37E 45D 46F t Connector 

*Terminals on connecting block D. 
tConnect to terminal 10 on interrupter connector. 

4.10 When more than four line circuits are to 
be served through the A75A connector cable, 

rearrange the wiring as required on the connecting 
blocks. (Refer to Table C and E.) 

4.11 Some pairs in each binder group of the A 75A 
connector cable are not factory terminated. 

These pairs may be used for dial intercommunicating 
codes, audible signal leads, and common audible 
control leads by connecting them to the proper 
terminals on connecting block C. 

4.12 Connect additional key cables as needed to 
available terminals not occupied by connector 

cable leads (Fig. 6). 

S. MAINTENANCE 

5.01 Maintenance of the KSU is limited to normal 
station repairs and wiring checks of the 

mounting facility and terminal field. No field 
maintenance is to be performed on the plug-in 
KTUs. 

5.02 Care must be used when removing and 
inserting plug-in KTUs into the connectors 

to avoid damage to the printed wiring and other 
components. 

5.03 When trouble is encountered, proceed as 
follows: 

(a) Determine if trouble is at individual station 
or common to the system. 

(b) If common to the system: 

(1) Check power supply arid fuses. 

(2) From nature of trouble report, determine 
which KTU is causing trouble. 

(3) Replace KTU with one known to be 
working properly to determine whether 

trouble is in KTU or external to it (be sure 
to strap in the correct options on replacement 
KTU, as applicable). 

(c) If replacement of the KTU does not clear 
trouble, the trouble is external to the KTU 

and the complete wiring serving the KTU should 
be checked. Place original KTU back in service. 

5.04 When a KTU or a connector is taken out 
of service or replaced by another, all 

nondedicated wiring for the connector or KTU 
should be removed to avoid damage to a different 
type KTU should it be inadvertently plugged into 
the connector. 

, ... 7 
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TO 
STATION 
AUDIBLE 
SIGNALS 

AS 
REQUIRED 

FROM 
400 

TYPE 
KTU'S 
I LINE 

UNITS l 

..... 

a, OR BZI 

~, OR BZ 

a, OR BZI 

Rl OR az 
a, OR BZI 

~I OR BZ 

a, OR BZI 

Rl oR az 
a, OR BZI 

Rl OR az 
a, OR BZI 

R1 OR BZ 

RC LINE I 

RC LINE 2 

RC LINE 3 

RC LINE4 

RC LINE 5 

RC LINE 6 

P/0 6683· 50 
CONNECTING BLOCK 

I C) 101 

§l~J 
19 

20 

" 21 

""" 22 I 

" 23 ""'-
24 

"'\.. 
25 ""'- I 
26 

" 27 ""'-
28 

" 29 ""'- I 
I 

30 

" 
31 I 

I T 

32r 

T 

,I I 

T 

341 

T 

351 

1 

36 f I 

l 
'----' 

LOOPED 49 
THROUGH 

OPTIONS ' 

@ OPTION, COMMON AUDIBLE AUXILIARY 
CIRCUIT, 227A IMOl OR 2278 KTU, IF U 
BE ADDEO LOCALLY. 

{!) STEADY RING. 

® INTERRUPTED RING ! FURNISHED). 

~-
@ 

® Rl 

@ 

® Rl 

® 

® Rl 

@ 

® Rl 

@ 

® ~I 

® 

CONTROL 
SED MUST 

FROM 
COMMON 
AUDIBLE 
AUXILIARY 
RELAY 
CONTROL 
CIRCUIT 

REMOVE ST~APS WHEN 
ION IS INSTALLED 

® 

® 

® 

® 

® 

® 

@OPT 

~ 

CA 
>--

~ 

CA 
>---

~ 

CA 
>--

TO 
COMMON 
AUDIBL[ 
AUXILIARY 
RELAY 
CONTROL 
CIRCUIT 

Fig. 3--Common Audible Connection• for Auxiliary Relay Control Circuit 

Pagel 



TO ALL 
STATIONS 

ON 
IIANUAL 

INTUICOII 
LINE 

REF 

DES" 

• 
e 
c 
0 

[ 

r 

A 

I 

2 

3 

4 

5 

6 

T 

R 

A 

AI 

LG 

L 

J I 

c 0 

P/0 6681-Z5 
COHNEC T1 NG BLOCK 

lA) 

r~ 
A 

B 

c 
0 

E 

F 

J2 J3 J4 

P/0 66B3-50 
CONNECT I NG BLOCK 

ICl (Ol 

J5 J6 

CONIIECTIHG BLOCK 

• c 0 • c 0 • c 0 • c 0 • c 
7 13 19 25 31 

8 14 20 26 32 

9 15 21 27 33 

10 16 22 28 34 

II 17 23 29 35 

12 18 24 30 36 

ISS I, SECTION 511-215-404 

0 

Fig. 4-Connectlona for Manuallnt.rcom Circuit, 401A KTU 
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Z07C KTU 

(NOTE I) 

TSA TSB 

I 

~z 

,...3 

,-,. I Z 
~ 

~3 

14 

IS 

,-,16 

,...17 
~ 

,.,.18 
~ 

Z3 
19 

zo 
£!18 

l7 

o--w 
BINDER 

T 

R 

L 

RZ 

R3 

R4 

RS 

R6 

R7 

RB 

co 

R9 

AO 

BL W -
BI NDER 

(Y - BRl 

I BR - Yl 

(BL-V) 

I 

(8L-WI z 
3 

( O-Wl 4 

s 

IG-Wl 6 

7 

(BR W) 8 

9 

IS-WI 10 

II 

(8L-Al IZ 

13 

(0 - RI 14 

IS 
(G- Al 

(G - Rl 16 

17 

(8R-AI 
18 

37 A 

3B 

39 

40 

41 

P/0 6683-SO 43 

CONNECTI NG BLOCK 44 

BLOCK C BLOCK D 

I 
A B c D E f 

'l 
<>--0--<> 

) 
<>--0--<> 

<>--0--<> 

'1 
J 

<>--0--<> 

1 
<>--0--<> 

) 
<>--<>--0 

l 
<>--0--<> 

j 
<>--0--<> 

<>--0--<> 

1 
j 

<>--0--<> 

<>--<>--0 

l 
) 

<>--0--<> 

:l 
7 <>--0--<> 

-::; I 
I <>--<>--0 

I <>--0--<> 

P/0 66BI - Z~ 

CONNECT\ NG BLOCK 

BLOCK A 

8 c 0 E 

NOTES : 

f~ I 

~ I 
:1 I 

~ 

I. SHOP - WIRED AS SHOWN WHEN Z07C KTU IS 
PACKAGE • WHEN NOT SUPPLIED AS PART Of 

FACTORY -SUPPLIED THE SE LEADS WILL BE 
TORE O. A Z07C KTU 
THAT IS NOT FACTOIIY 
STING COLOR COOED 

FOUND INSULATED AN D S 
MAY BE ADDEO TO A KSU 
EQUIPPED BY USE OF EX I 
WIRING AS SHOWN . 

( )INDICATES CURRENT CO 

( ]INDICATES MD COLOR CO 

! IIVJ AS NEEDED 
tGRO 

co AS NEEDED 

LOR CODE. 
DE . 

,.,.Z9 IOVt (W) (Y-S] 
39 <>--0--<> ~ - _J.._ 

19 BAT. 8 
'-' 

10 GRO A 

9 BA"tA 

~zo GAO 8 

~: 
BAT . .! 

,.,.39 OR.! I~V 
'-' 

Pogo 10 

40 <>--0--<> II 

(G-Vl 
4 1 <>--0--<> I!-

(V - Ol 4Z <>--<>--0 I 

10-VI 43 <>--0--<> !I -

(V - GI 44 o--<>--o I i 
4s <>--<>--<> 1 
46 <>--<>--0 I o--o--o 

I BR-vl 
4 7 o--<>--o I 

48 <>--0--<>. i 
G- W BINDER 

SHOP WIRING 

Fig. 5-Connec:tlona for Dial Intercom Circuit, 207C KTU 



501-TYPE K!U 

l~ B C D E~J 

KEY[ CAlLE 

I!T J -L 
ZNO 

3RD 

4TH 

5TH 

!502 - TYPE K!U 

CONN 

[

I (BL- W BINOEII) 

CONNE~~~ 2 (0- W IlNDEII) 

CAlLEN 3 (G-W BINOEIIl 

KEY [ ~!:D CAlLE _,; ___ _. 

* AS FACTORY WIRED 

TO 
APPARATUS 

TO 
APPARATUS 

Fig. 6-Key Cable Termination on Cannactlnt lloclr 
A 

ISS 1, SECTION 511-215-404 
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Page 12 
12 Pages 

TABLE E 

FACTORY CONNECnONS OF A7SA CONNECTOR CABLE 

ON 6681 ·26 CONNECnNG BLOCK A IN THE S02A3D AND S02A4D KSUS 

A71A 88111·21 CONNECnNO BLOCK 

CONNECTOR CABLE BLOCK HAW 

LEAD PIN CABLE TERM. 

FEATURE DESIO NO. COLOR ROW A B c 

T 26 W-BL 1 
R 1 BL·W 2 

Line 1 
A 27 W-0 3 

A1 2 O·W 4 

LG 28 W-0 5 
L 3 G·W 6 

T 29 W·BR 7 
R 4 BR·W 8 

II: 
II: II: 

A 30 W-8 9 ro1 

Line2 ro1 Q ~ A1 5 S·W 10 ,.. QQ «25 Q "'Z 
LG 31 R·BL 11 ~ ~~ ~~:=~ p:-Q 

~ = rol 
L 6 BL-R 12 ~~ ~ ~i ~~~~ 

rol-!i 
T 32 R·O 13 z~ ~ rol ~..:. :z;~..:. 
R 7 0-R 14 ~. o z . o 
A 33 R-G 8~~ 0 ~~ 8 &'i ~ 15 tJ:z: 

Line S ~ < ro1 
A1 8 G·R 16 = II: 

II: 0 
LG 34 R·BR 17 0 

L 9 BR·R 18 

T 35 R·S 19 
R 10 S·R 20 

Line4 
A 36 BK·BL 21 

A1 11 BL-BK 22 

LO 37 BK·O 23 
L 12 O·BK 24 

38 BK·G 25 
13 G·BK 26 

39 BK·BR 27 
14 BR·BK 28 

40 BK·S 29 
15 S·BK 30 

These cable pairs 
41 Y·BL 31 
16 BL-Y 32 

in each binder 
42 Y·O 33 

of theA75A 17 O·Y 34 
cable are not 
terminated by 43 Y-G 35 

the factory. 
18 O·Y 36 

Connect pairs 44 Y·BR 37 

as needed 
19 BR·Y 38 

per Table D. 45 y.g 39 
20 5-Y 40 

46 V-BL 41 
21 BL-V 42 

47 V·O 43 
22 O·V 44 

48 V-G 45 
23 G·V 46 

49 V-BR 47 
24 BR·V 48 

50 V·S 49 
25 S·V 50 

D E F 



BE\1 SYSTEM PRACTICES 
AT & TCo Standard 

ADDENDUM 518-215-405 
luue 1, April 1980 

SERVICE 

513-, 514-, AND 515-TYPE KEY SERVICE UNITS 

IDENTIFICATION, CONNECTION, AND MAINTENANCE 

1 A2 KEY TELEPHONE SYSTEM 

1. GENERAL 

1.001 This addendum supplements Section 
518-215-405, Issue 7. Place this pink sheet 

ahead of Page 1 of the section. 

1.002 This addendum is issued to add information 
related to the Federal Communications 

Commission's (FCC) Registration Program. 

2. CHANGES TO SECTION 

2.001 On Page 6, following paragraph 1.02, add 
the following: 

1.03 The 513-, 514-, and 515-type key service 
units (KSUs) have not been registered with 

the FCC and new units will not be manufactured 
after January 1, 1980. Also after January 1, 1980, 
connection of customer-provided equipment (CPE) 
or telephone company-provided equipment requires 
the use of a 33B voice coupler when providing 
music-on-hold and a 401B, 415B, 471C, and 479C key 
telephone units (KTUs) when providing their related 
services. Previously connected or Class C units 
may be used for additions and maintenance at 
grandfathered installations for the life of the 
equipment, provided they are not modified. Class C 
stock may also be used in new installations after 
January 1, 1980. 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. 
Page 1 
1 Page 
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Issue 7, June 1979 

513-, 514-, AND 515-TYPE KEY SERVICE UNITS 

IDENTIFICATION, CONNECTION, AND MAINTENANCE 

1 A2 KEY TELEPHONE SYSTEM 
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1. GENERAL 

1.01 This section provides information for the 
513-, 514-, and 515-type Key Service Units 

(KSUs) used in 1A2 Key Telephone System (KTS) 
arrangements. 

1.02 This section is reissued to add information 
on the following KTUs: 
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400H KTU (CO/ PBX Line Cicuit) 

440A and 478B KTUs (TOUCH-TONE Adapter) 

494A KTU (TOUCH-TONE Selector Circuit) 

498A KTU and 116A 1 Circui t Module 
(Music-On-Hold). 

1.03 This issue of the section is based on the 
following drawings: 

SD-69513-01, Issue 15 (400D (MD) KTU) 

SD-69651-01, Issue 1 (400G (MD) KTU) 

SD-69475-01, Issue 6 (401A KTU) 

SD-69567-01, Issue 15 [407B (MD) or C, 
420A, 422A (MD), 422B, 423A, 424B (MD) 
or C, 425A (MD), 425B, and 494A KTUs] 

SD-69590-01, Issue 4 (413A, 421A, 448A, 
and 449A KTUs) 

SD-69559-01, Issue 9 (414A, 415A, 416A, 
418A, 419A, 461A, and 469A KTUs) 

SD-69561-01, Issue 2 (417A KTU) 

SD-69595-01, Issue 8 (426A and 427B, Series 
4, or 427C KTUs) 

SD-69489-01, Issue 5 (428A KTU) 

SD-69922-01, Issue 1 (451B, . 498A KTU 
and 116A1 Circuit Module)t 

SD-69917-01, Issue 1 (467A KTU) 

SD-69530-01, Issue 6 (429A [MD], 429B, and 
430A KTUs) 

SD-69906-01, Issue 1 (440A KTU) 

SD-69931-01, Issue 4 (478B KTU) 

SD-69921-01, Issue 1 (471A and 479A KTU) 

SD-69597-01, Issue 2 (1A2 KTS, 513-, 514-
and 515-Type KSUs) 

•sD-69942-01, Issue 1 (400H KTU)t 

If this section is to be used with equipment or 
apparatus reflecting later issues of the drawings, 
reference should be made to the SDs and CDs to 
determine the extent of the changes and the 
manner in which the section may be affected. 



2. IDENTIFICATION 

PURPOSE 

2.01 The 513-, 514-, and 515-type KSUs (Fig. 1) 
provide mounting and connecting facilities 

for 400-series KTUs used to provide 1A2 KTS 
serv~ces . 

APPUCATION 

2.02 The 513-, 514-, and 515-type KSUs are 
applicable to the 1A2 Key Telephone System. 

ORDERING GUIDE 

2.03 Key service units and associated apparatus 
are ordered as follows: 

• Unit, Service, Key, 513A1 

e Unit, Service, Key, 513A2 (513Al with 19C2 
power unit) 

• Unit, Service, Key, 513A3 (513Al with 20C2 
power unit) 

• Unit, Service, Key, 514A1 

• Unit, Service, Key, 515Al (513Al and 514Al) 

• Unit, Service, Key, 515A2 (513A2 and 514A1) 

• Unit, Service, Key, 515A3 (513A3 and 514A1) 

• Unit, Telephone, Key (order as required). 

(a) Replaceable Components (see Table A): 

(b) Optional Components (order separately; 
see Table B): 

(c) Associated Apparatus (order separately; 
see Table C): 

DESIGN FEATURES 

A. General 

(a) Will accept most 400-series KTUs (see Table D 
for connector selection and arrangement). 

(b) Removable cover of glass-reinforced polyester 
resin. 
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(c) Arranged for wall mounting. (The 513- and 
515-type KSUs may be mounted on a floor 

stand using a 77-type apparatus mounting. See 
Section 463-140-100.) 

(d) 66-type connecting blocks mounted internally 
to connect internal and external cables and 

optional wiring (Fig. 2). Figure 3 shows the 
terminal arrangement of the 66R-type blocks. 

(e) Designation strip holder and tab assembly 
serve as a retainer to lock KTUs in connectors. 

B. 513-Type Key Service Unit 

(a) Space is provided on the backboard for one 
1A1 matrix block, or a second 66R3 connecting 

block when required. 

(b) Two interrupter connectors (J9, J10) accept 
any of the KS-type interrupters shown in 

Table C. The choice of interrupter is determined 
by the lamp capacity of the system and/or the 
type of power available for the motor. 

(c) Dedicated leads for battery and ground, 
interrupter, lamp steady, lamp flash, lamp 

wink, and ringing are wired to the same numbered 
contacts on each connector (Jl-J8). These leads 
terminate on connecting block 3 (Fig. 4). 

(d) Nondedicated leads are terminated on 
connecting blocks 1 and 2 for connections 

to station and/or distribution cable, and for 
strapping between units when required (Fig. 4). 

(e) Fuse panel provides power distribution to 
the connectors for lamp and interrupter 

functions. See Table E for fusing information. 

(f) Can use 19C2, 20C2 or external power unit. 
The 20C2 power unit includes a 30-Hz 

frequency generator. When ringing voltage 
is required for a system using a 19C2 
power unit, an external source must be 
provided. 

(g) When required, a 47C power unit is available 
as a battery reserve power supply for use 

during commercial power failures. It must be 
ordered separately along with a KS-20390, List 1 
nickel-cadmium battery pack (Table C). When 
the system has common audible signaling 
arrangements, an optional116A frequency generator 
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must be ordered (Table C) and mounted on the 
back wall of the power unit. The 47C power 
unit is interconnected between the standard ac 
operated power unit and the key telephone 
equipment. (See Section 518-010-107.) The 47C 
power unit may be mounted on a rack, in a 
16-type apparatus cabinet or equivalent, or in a 
513A or 515A1 key service unit when the regular 
power unit is externally mounted. 

(h) If an external power supply is used, as 
many as three 69F apparatus mountings can 

be mounted in the space normally occupied by 
the power unit. Each 69F (Fig. 5) apparatus 
mounting will accommodate two 4-inch (with the 
addition of an 834055907 [P-40V590] guide 
assembly) or one 8-inch 400-series KTU. The 
69F apparatus mounting must be ordered 
separately and installed in the field. 

(i) Unit is 17-3/8 inches wide by 17 inches high 
by 11 inches deep. 

C. 514-Type Key Service Unit 

(a) For use with the 513-type KSU to provide 
for growth and/ or expansion of features by 

furnishing additional mounting and connecting 
facilities (Fig. 1 and 2). 

(b) Furnished with hardware for joining the 
514A1 KSU to the 513-type KSU. 

(c) Dedicated leads for battery and ground, 
interrupter, lamp flash, lamp steady, lamp 

wink, and ringing are wired to the same numbered 
contacts on each connector (Jll-J18). These 
leads terminate on connecting block 3 (Fig. 6). 

(d) Nondedicated leads are terminated on 
connecting block 4 (Fig. 6) for connection 

of station and/or distribution cable. Some 
nondedicated leads, in addition to being terminated 
on the connecting block, are brought out in cable 
tails for termination on block 1 or 2 of the 
513-type KSU, when required. Others are cable 
leads only, for termination on block 1 or 2 as 
required. (Do not cut leads. Insulate and store 
as required.) 

(e) Space is provided for a 69E (Fig. 7) apparatus 
mounting to allow for adding one 8-inch or, 

with the addition of an 834055907 (P-40V590) 
guide assembly, two 4-inch KTU printed wiring 
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boards (400-series KTUs). The 69E apparatus 
mounting must be ordered separately and installed 
in the field. 

(f) Unit is 8-1/ 36 inches wide by 16-11/16 inches 
high by 10-11/16 inches deep. 

D. 515-Type Key Service Unit 

(a) A mechanically joined and partially interwired 
combination of 513-type and 514A1 KSUs 

(Fig. 1 and 2). 

(b) Intended for use where the initial instailation 
requirement exceeds the service provided 

by a 513-type KSU. 

(c) Unit is 25-1/ 2 inches wide by 17 inches high 
by 11 inches deep. 

3. INSTALLATION 

PLANNING 

3.01 Select a wall location for mounting that will 
allow at least 9-1/2 inches of wall space 

beyond each side of the backboard to provide for 
full opening of the carrier assemblies. The same 
amount of space for the carrier assemblies is 
required -if the KSU is floor-mounted using a 
77-type apparatus mounting. 

3.02 Customer must provide a llOV ac outlet not 
under control of a wall switch and separately 

fused for 2 amperes, if possible. 

3.03 When a 513-type KSU is installed, allow at 
least 17-3/ 4 inches of space on the right side 

to provide room to add a 514-type KSU, should it 
ever be needed. 

As shown in Table D, several connectors 
(jacks) offer limited service to 40-
and 80-pin KTUs. The following 
procedure will simplify installation 
while allowing for additional 
features in the future. 

3.04 Using Table D, select KTUs to be installed 
for the desired service features and list in 

the order they appear from top to bottom of table. 

3.05 Assign selected KTUs to connectors in the 
numerical preference given in the table. 



Examples: 

(a) An installation in a 513A KSU requires five 
CO line circuits and a 19-code rotary dial 

intercom with one intercom station requiring a 
long-line circuit. KTUs are selected and listed 
in the following manner: 

(1) 424B (MD) or C KTU (19-code dial intercom) 

(2) 420A KTU (dial intercom long line circuit) 

(3) Five 400-type KTUs (CO/ PBX line units). 

The 424B (MD) or C is assigned its first (only) 
choice of connectors, J-1 and J-2. The 420A is 
assigned its first choice of connectors, J-6. The 
400-type KTUs are assigned the remaining connectors 
in numerical preference: first choice being J-3; 
second, J-4; third, J-5; fourth, J-7; and fifth, J -8. 
(If additional KTU services were to be added, they 
would require the addition of a 514A1 KSU.) 

(b) An initial installation in a 515A KSU requires 
four CO line circuits and a TOUCH-TONE"', 

10-code dial intercom. KTUs are selected and 
listed in the following manner: 

(1) .494A KTU (TOUCH-TONE Selector). 

(2) Four 400-type KTUs (CO/PBX line units). 

The •494M is assigned its first (only) choice of 
connectors, J-1 and J-2. The 400-type KTUs are 
assigned in numerical preference from the remaining 
jacks: first choice being J-3; second, J-4; third, 
J-5; and fourth, J-6 lif a fifth line (400-type KTU) 
were to be added, it would be assigned the next 
available connector, J-15, etc]. 

3.06 If 69-type apparatus mountings are to be 
used, externally mounted 66-type connecting 

blocks must be provided to accommodate the 
connections. 

3.07 Refer to the following sections for additional 
information required to plan the installation 

of a key service unit: 

• 518-010-101-Centralized Key Telephone 
Installations 

• 518-010-105-Grounding and Special Protection 
Requirements, Key Telephone Systems 
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• 518-010-106-Power Unit Selection, Key 
Telephone Systems 

• 518-215-400-Key Telephone Units, Line 
Services 

• 518-215-401-Key Telephone Units, Auxiliary 
Line Services 

• 518-215-402-Key Telephone Units, Intercom 
Services 

• 518-215-403-Key Telephone Units, Control 
Services. 

INSTAWNG 

3.08 Use care when unpacking to prevent unit 
from falling out of the cover. 

3.09 Remove the cover. 

3.10 Mount the KSU on the wall at t he selected 
location, using the provided template and 

appropriate fasteners or mount on 77-type apparatus 
mounting following instructions furnished with the 
apparatus mounting. 

3.11 Unlatch and open the carrier assemblies. 

3.12 If an external power supply is used, connect 
it using the power cord furnished with the 

513A1 KSU. See Table F for connections. 

3.13 Connect the circuit ground to an approved 
ground. 

3.14 If the available 110-volt ac outlet is not a 
3-wire grounded type, an adapter must be 

provided and a frame ground should be installed 
as follows: 

(1) Prepare a separate ground wire by attaching 
a lug (supplied) to a No. 14 gauge wire of 

sufficient length to reach from the KSU to an 
approved local ground (should be same as protector 
and electric ground). 

(2) Attach the ground wire at the KSU by placing 
the lug under one of the power unit mounting 

screws. Tighten the screw securely. 
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3.15 Install 69E or F apparatus mounting, and 
1A1 matrix block, or 66R3 connecting block 

(Fig. 2) if they are required. 

3.16 Terminate the telephone set cabling, CO, 
Centrex, or PBX pairs, option straps, and 

interblock connections on the connecting blocks. 

3.17 If a 514A1 KSU is being added to a 513-type 
KS U: 

(1) Attach the two 834056053 (P-40V605) straps 
to the back of the 513-type KSU, using four 

of the eight 802103713 (P-210371) screws provided. 
Do not tighten the screws. 

(2) Slide the 514A1 KSU over the protruding 
ends of the straps and butt the two units 

together: 513-type KSU on the left and the 
514A1 KSU on the right. 

(3) Secure the straps to the 514A1 KSU with 
the other four 802103713 (P-210371) screws. 

(4) Tighten the eight screws. 

(5) Fasten the 514A1 KSU to the wall or 
apparatus mounting. Mounting must be 

expanded to proper width. 

(6) Make required connections to connecting 
blocks in 513-type KSU. See Table G for 

connections. 

3.18 Close and latch carrier assembly. 

3.19 Install the KSUs by inserting the plug-end 
of the boards into the selected connectors. 

Make certain all option straps are in place on KTUs 
as shown in associated connection figure. 

Exercise care when handling and 
inserting plug-in KTUs to a void 
damage to the printed wiring and 
other components. 

3.20 Plug power cord into 110-volt ac outlet 
provided. 

3.21 Test operation of KSU for services provided. 

3.22 Replace and secure cover. If a 514Al KSU 
is being added, attach and secure the 129A 

cover (furnished with the 514A1 KSU) and return 
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the 128A cover (furnished with the 513A1 KSU) 
to stock. 

4. CONNECTIONS 

4.01 Connections for 513-, 514-, and 515-type 
KSUs are shown in Tables F through I and 

Fig. 8 through 78. See Table of Contents for 
connection tables and figures. 

5. MAINTENANCE 

5.01 Maintenance of a 1A2 KTS is limited to 
normal station repairs and wi ring checks of 

the mounting facility and terminal field . No field 
maintenance is to be performed on the plug-in 
KTUs. 

5.02 Care must be used when removing and 
inserting plug-in KTUs into the connectors 

to avoid damage to the printed wiring and other 
components. 

5.03 When trouble is encountered, proceed as 
follows: 

(a) Determine if trouble is at individual station 
or common to the system. 

(b) If common to the system: 

(1) Check power supply and fuses. 

(2) From nature of trouble report, determine 
which KTU is causi"ng trouble. 

(3) Replace KTU with one known to be 
working properly to determine whether 

trouble is in KTU or external to it (be sure 
to strap in t he correct options on replacement 
KTU, as applicable). 

(c) If replacement of the KTU does not clear 
trouble, the trouble is external to the KTU 

and the complete wiring serving the KTU should 
be checked. Place original KTU back in service. 

5.04 When a KTU or a connector is taken out 
of service or replaced by another, all 

nondedicated wiring for the connector or KTU 
should be removed to avoid damage to a different 
type KTU should it be inadvertently plugged into 
the connector. 



Factory Wiring 

s.os Factory-furnished wmng for lamp, battery 
and signaling circuits are shown in the 

following figures: 

Fig. 79- ATl and BTl Circuits 

Fig. 80- Bat. A (1) and Bat. A (2) Circuits 

Fig. 81-Bat. B (1) and Bat. B (2) Circu its 

Fig. 82- MB, MG, and ST Circuits 

ISS 7, SECTION 5 18-21 5-405 

Fig. 83-Lamp Steady Circuits 

Fig. 84-Lamp Flash Circuits 

Fig. 85-Lamp Wink Circuits 

Fig. 86-±10 Volt, ±18 Volt, ±105 Volt, and 
RN Audible Signaling Circuits 

5.06 Factory w1rmg for connectors J-1 through 
J-8 and J -11 through J -18 is shown in numerical 

order in Fig. 87 through 102. 

LATCH 

DESIGNATION 
STRIP 

914A 
CONNECTOR 

913A 
CONNECTOR 

Fig. 1- 51 SA3 Key Servic'e Unit, Cover Removed 
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SECTION 518-215-405 

TABLE A 

REPLACEABLE COMPONENTS 

•INDICATES KSU USED IN 

ITEM 
513A1 , A2 , A3 514A1 515A1 , A2, A3 

834481699 (P-44Y169) Assembly, Tab • • 
Cover, 128A • 
Cover, 129A • 
Fuse, 24C (2-amp) • • 
Fuse, 24E (1 / 2-amp) • • 
Fuse, 24F (5-amp) • • 
834056012 (P-40V601) Strip, • • Designation 

834056020 (P-40V602) Strip, 
Designation • • 

834481673 (P-44Y167) Strip, • • Designation 

• • Unit, Power, 19C2 
(513A2 Only) (515A2 Only) 

• • Unit, Power, 20C2 
(513A3 Only) (515A3 Only) 
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ITEM 

TABLE B 

OPTIONAL COMPONENTS 
IORDER SEPARATELY) 

QUANTITY 

ISS 7, SECTION 518-215-405 

•INDICATES KSU USED IN 

513A1, A2, A3 514A1 515A1, A2, A3 

Block, Connecting, 66R3 1 • • 
801608845 (P-160884) 
Screw, RHM 2 • • 
(For 66R3 Connecting Block) 

Block, Matrix, 1A1 1 • • 
801608530 (P-160853) 
Screw, RHM 2 • • 
(For 1A1 Matrix Block) 

Mounting, Apparatus, 69E 1 • • 
Mounting, Apparatus, 69F As Req'd • • (3 Max) 

834055907 (P-40V590) 
As Req'd • • • Assembly, Guide* 

834481699 (P-44 Yl69) 
As Req'd • • • Assembly, Tab* 

834481673 (P-44 Y167) • • • Strip, Designation * 

Mounting, Apparatus, 77C 1 • • 
* Used on 69E or F apparatus mounting. 
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SECTION 518-215-405 

tTABLECt 

ASSOCIATED APPARATUS 
CORDER SEPARATELY) 

•INDICATES KSU USED IN (OR WITH) 

ITEM QUANTITY 
513A1, A2, A3 514A1 515A 1, A2. A3 

Interrupter, KS-15900, L1 (10V ae) 1 • • 
Interrupter, KS-19175, L1 (1 0V ae) 1 • • 
Interrupter, KS-19384, L2 (24V de) 1 • • 
Interrupter, KS-19385, L2 (24V de) 1 • • 
824013262 (P-40J326) 1 
Cord, Power (1-1/2 ft) 

824013270 (P-40J327) 1 
Cord, Power (2 ft) 

• • 
824013288 (P-40J328) 1 (513A2 & (515A2 & 
Cord, Power (4 ft) 513A3 Only) 515A3 Only) 

824013296 (P-40J329) 1 
Cord, Power (6 ft) 

824010995 (P-40J099) 1 
Cord, Power (12 ft) 

Unit, Power, 47C 1 • • 
Generator, Frequency , 116A 1 • • 
(For 47C Power Unit) 

Battery, KS-20390, L1 1 • • 
(For 47C Power Unit) 

• If the 834059990 (P-40V999) retainer bracket is not in place, the KS-15900Ll interrupter equipped 

with a locking screw must be used. 
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.TABLE D. 

CONNECTOR SELECTION AND ARRANGEMENT OF 400 SERIES KTUs IN 513·, 514·, AND 515-TYPE KSUs 

515 KSU 

(SEE NOTE ) 

513 KSU 1j 514 KSU 

CONNECTORS CONNECTORS 

SIZE J J J J J J J J J J J J J 
1 2 3 4 5 6 7 8 11 12 13 14 15 

SERVICE 
KTU (IN.) PINS FUNCTION 40 40 20 20 20 20 40 40 40 40 40 40 20 

407B (MD) 
8 80 

Dial Intercom, 
1 • • • • • • • • • • • or C 10·Code Selector Ckt 

424B (MD) 8 80 Dial Intercom, 1 • • • • • • • • • • • or C 19-Code Selector Ckt 

494A 8 80 TOUCH-TONE 1 • • • • • • • • • • • Selector Circuit 

426A & 
8 80 427B TOUCH-TONE • • • • • • • • 1 • • • 

(Series 4) or 
8 80 

Adapter Ckt 
427C • • • • • • • • • • • 1 

440A or 8 40 TOUCH-TONE Can be used in 69E or F apparatus mounting only. 
478B Adapter Ckt 

425A(MD) 
8 80 

Dial Intercom , • • • orB Flashing Lamp Circuit • • • • • 1 2 • 

419A1j 8 80 
Automatic Signaling, 

Ringdown Private Line Ck t 3 • • • • • • 1 2 • 

479A 8 40 Rotary Dial Toll 3 • • • • • • 1 2 • Restriction 

429A (MD) 4 40 Supplementary . ) . • • • • 1 2 • • ~ J . • orB Hold Detector Ckt 
-

~ 
CD • -"' 

J J 
16 17 

20 20 

• • 

• • 

• • 

• • 
• • 

• • 

• • 

• • 

• • 
-- -

J 
18 

20 

• 

• 

• 

• 
• 

• 

• 

• 

• 
-

iii ., 
_ .... 
., 
~ ... 
5 z 
c.n 
OD 
~ 
c.n 

~ 
"' 



~ 
UABLE 0 (Contd). 

CD • CONNECTOR SELECTION AND ARRANGEMENT OF 400 SERIES KTUs IN 513-,514-, AND 515-TYPE KSUs 

o-
515 KSU 

(SEE NOTE) 

513 KSU1j 514 KSU 

CONNECTORS CONNECTORS 

J J J J J J J J J J J J J 

SIZE 1 2 3 4 5 6 7 8 11 12 13 14 15 

SERVICE 

KTU (IN.) PINS FUNCTION 40 40 20 20 20 20 40 40 40 40 40 40 20 

Power Failure 7 8 • • • • 1 2 3 4 5 6 • 
Transfer Ckt t t t t t t 

(General Purpose) 

421A 4 40 Intercom DSS • • • • • • 1 2 3 4 • • • 

Audible Signal • • • • • • 1 2 3 4 5 6 • 
Suppression 

Preset Conference • • • • • • 1 2 3 • 4 • • 
Circuit 

448A 4 40 Delayed Transfer 
Control Circuit 

• • • • • • 1 2 3 4 5 6 • 

449A 4 40 Immediate Transfer 
Control Circuit 

• • • • • • 1 2 3 4 5 6 • 

422A (MD) 4 40 Dial Intercom, • • • • • • 1 2 3 • 4 • • 
orB Station Busy Ckt 

417A 4 40 Add·On Conference • • • • • • 1 2 3 • 4 • • 
Circuit 

428A 4 40 Multiline 16 15 14 13 12 11 1 2 3 10 4 5 6 

Exclusion Circuit + + + + + + + + + 
420A 4 18 Dial Intercom, • • 8 7 6 5 10 9 14 13 12 11 4 

Long Line Ckt 

J J 
16 17 

20 20 

• • 

• • 

• • 

• • 

• • 

• • 

• • 

• • 

7 8 

+ + 
3 2 

J 
18 

20 

• 

• 
• 

• 

• 

• 

• 

• 

9 
:t: 

1 

I 

I 

"' !l 
0 z 
"" CD 
~ 

"" J. 
0 

"" 



tTABLE D (Contd). 

CONNECTOR SELECTION AND ARRANGEMENT OF 400 SERIES KTUs IN 513·, 514·, AND 515-TYPE KSUs 

515 KSU 

(SEE NOTE) 

513 KSU 1) 514 KSU 

CONNECTORS CONNECTORS 

J J J J J J J J J J J J J 
SIZE 1 2 3 4 5 6 7 8 11 12 13 14 15 

SERVICE 
KTU liN.) PINS FUNCTION 40 40 20 20 20 20 40 40 40 40 40 40 20 

Dial Intercom, Aud 
423A 4 20 Ringback, Dial, and • • 8 7 6 5 10 9 14 13 12 11 4 

Busy Tone Ckt 

400-Type 4 18 CO/PBX Line Ckt 15 16 1 2 
(Note 2) 

3 4 9 10 11 12 13 14 5 

401A 4 18 
Manual 

Intercom Ckt 15 16 8 7 6 5 10 9 14 13 12 11 4 

413A 4 18 Aux Ring-up Ckt 15 16 8 7 6 5 10 9 14 13 12 11 4 

414A§ 4 20 
Manual Signaling, 

15 16 14 13 12 11 10 9 8 7 6 5 4 Ringdown Private Line Ckt 

415A 4 18 Automatic, DC Signaling, 15 16 8 7 6 5 10 9 14 13 12 11 4 
Private Line Ckt 

416A 4 20 Station Line Ckt 15 16 8 7 6 5 10 9 14 13 12 11 4 

418A 4 20 Short Range, DC Signaling, 15 16 8 7 6 5 10 9 14 13 12 11 4 
Private Line Ckt 

430A 4 20 Flutter Generator Ckt 15 16 8 7 6 5 10 9 14 13 12 11 4 

4518 4 40 Music-On-Hold Ckt 5 • • • • • 1 2 3 • 4 • • (Note 2) 

461A 4 18 Manual Signaling, 15 16 8 7 6 5 10 9 14 13 12 11 4 
Ringdown Private Line Ckt 

-: ca • 
"oj 

J J 
16 17 

20 20 

3 2 

6 7 

3 2 

3 2 

3 2 

3 2 

3 2 

3 2 

3 2 

• • 

3 2 

J 
18 

20 

1 

8 

1 

1 

1 

1 
I 

1 
I 

1 
I 

1 
I 

I 

• 

1 

iii 
"' :"' 

"' !S 
0 z 

"' 
~ .. 
"' .. c 
"' 
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HABLE D (Contdl. 

CONNECTOR SELECTION AND ARRANGEMENT OF 400 SERIES KTUs IN 513-,514-, AND 515-TYPE KSUs 

515 KSU 

(SEE NOTE) 

513 KSU1[ 514 KSU 

CONNECTORS CONNECTORS 

J J J J J J J J J J J J J J J 

SIZE 1 2 3 4 5 6 7 8 11 12 13 14 15 16 17 

SERVICE 

KTU (IN_) PINS FUNCTION 40 40 20 20 20 20 40 40 40 40 40 40 20 20 20 

467A 4 18 Low-Voltage 
Monitor Ckt 

15 16 I 2 3 4 9 10 11 12 13 14 5 6 7 

469A 4 18 Lamp Extender Ckt 15 16 1 2 3 4 9 10 11 12 13 14 5 6 7 

471A 4 18 Battery Reversal 15 16 1 2 3 4 9 10 11 12 13 14 5 6 7 
T-oll Restriction 

498A 
(Note 1&21 

4 40 Music-On-Hold 5 • • • • • 1 2 3 • 4 • • • • 

Note 1: This KTU is equipped to serve 4 lines_ With addition of a 116A1 CM, an addit ional 3 lines may be served when wired in a 69E or F apparatus 

mounting. The 116A1 CM wiring is not compatible with 515 KSU_ 

Note 2: The 400H KTU is not compatible with the 451B KTU ; therefore, it must be used with the 498A KTU for Music-On-Hold_ 

• Not usable. 

t Restricted to transfer of one station ringer_ 

t One circuit only_ 

§ See Table H_ 

1[ If only 513 KSU is used, connector selection begins with lowest number available_ 

J 
18 

20 

8 

8 

8 

• 

Ill 

!S 
~ 
Ill 

'!" ... 
Ill 

~ 
Ill 



CONNECTING 
BLOCK 3 
I 66R3) 

I 
015 KSU 

ISS 7, SECTION 518-215-405 

5 14 KSU 

CONNECTI NG 
BLOCK 4 
(66RI) 

RIGHT 
CARRIER 

ASSEMBLY 

Fig. 2 - 515-Type Key Service Unit, Carrier Assembl ies Open 
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SECTION S 18-215-405 

COL 
A, 8, C 
O, E 

R()W 

1 

48 
49 
50 

8, ~-4, OR 2-2-2-2 

Wf.THOO OF BRI NGING IN CONDUCTORS 
FOR TERWINATION TO COLUMNS ON 
66R l , 66R2 OR 66RJ CONNECTING BLOCK 

66Rl CO NNECTI NG BL OCK 

COLUI.IN 

• B c 0 E • G H 

e>---<>----o--< o--o 

e>---<>----o--< C>----0 

C>----0 C>----0 C>----0 C>----0 

C>----0 C>----0 C>----0 C>----0 

LAYOUT OF 66R \ CO NMECTING BLOCK 

COL 
F I G, " 

66R2 CONNECTING BL OCK 

COLUWN 
R()l • 8 c 0 E • G H 

1 <>---<>---<>--- C>----0 

I 

I 
12 <>---<>---<>--- C>----0 

13 o--o o--o o--o C>--0 

" o--o C>--0 o--o C>--0 

15 <>--<>---<>---< 
I 
I 

I 
I 
I 

23 <>--<>---<>---< 
24 o--o C>----0 C>--0 o--o 
I 
I 

I 
I 

28 o--o o--o C>--0 C>--0 

29 <>--<>---<>---< 
30 <>--<>---<>---< 
31 <>--<>---<>---< 
32 o--o C>----0 C>--0 o--o 

I 
I 

I 
I 

42 o--o o--o C>--0 C>--0 

43 o---o--o---<> o---o---o--o 
I 
I ........ 

m==J 
LAYOUT OF 66R2 CONNECTING BL OCK 

66RJ CONMf.CTING BLOCK 
COLUWN 

ROW • B c 0 E • G H 

I o---o--o---<> o---o---o--o 
I 

I 
I 
20 o----o---o--o <>---<>----0---
21 o--o C>----0 C>--0 C>--0 

I 
~ 

~ 
LAYOUT OF 66R3 CO NNE CTING BLOCK 

Fig . 3-Layout of 66R 1, 66R2, and 66R3 Connecting Blocks 
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ISS 7, SECTION 518-215-405 

FACTORV 
FURNISHED WIRING 

r----

lm-J , 

r--

r 
I 
1 r----

CONN 
BLOCK 
NO. 5 

I r 1 1 
I I I I 
H _ .£.!. A,LI ~RCOH ..,g~ _ --t- : 
I I 1 -
I I 1 

1!11
2 

II 1 .-4- ozo II I 
I I I I 1 
I I - I ~ 1 

It- I I 

CONN 
BLOCK 
NO . 2 
(SEE NOTE ) 

1 19 39 I 1 

:: ~----1 : I 
I I I JIO I DEDI CATED LEADS I ~ I 

1 1 1 ~--T--r-+-T--T - -1 1 - -l1 

J4 JS J 6 J7 

l INTERRUPTER _j L I 

-- - - - - - r 19 r 19 r 19 r 19 r 19 39 l 19 39 : 

I I I I L---~ I 
I I I l __ _ __ __ ~ I 

I I L- -- - --- -- - ~NON-DED I CATED I I L _ _ ___ _ ___ _ __ __ ~w~ __ j 
l J 3 NOTE : 

L __ _ _____ = = = = = = = = = = = = = = = = = = J2 ~~~~~P~~~~~~cb~N;EAR L _ _ __ _ __ __ _ ______ _ ______ __ __ ~ or APPARATus CABtN£T. 

Fig . 4-513-Type Key Service Unit, General Wiring Plan 
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SECTION 518-215-405 

TAILE E 

FUSING FOR 513-, 514-, AND 515-TYP£ KSUt 

DISIONATION fUSI AMr CIICUIT rOTENTIAL CODI 

Fl 
5 Lamp lOV AC 24F 

F2 

F3 0.5 MB, MG,ST lOV AC or 24V DC 24E 

F4 Lamp 

F5 Wink 

F6 

F7 Lamp 

FS Flash 

F9 

FlO 
lOV AC 24C 

2 Lamp 

Fll Wink 

F12 

F13 Lamp 

F14 Steady 

F15 

Page 22 



ISS 7, SECTION 518-215-405 

Fig. 5 - 69F Apparatus Mounting 
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SECTION 5 18-215-405 

COHN 
BLOCK 
NO. 4 

CABLE TO COHH I 
BLOCK N0.2 IN 
5 13· TYPE KSU 
AS REQU I REO 

NON· 

OED I CAT EO 
LEADS 

Jll - -- - -
Jll - - --, 
Jl3 I 
--- - + 
J ~ • I --- - + 
JIS I 
- ---, I 
J 16 I - - -, 

I 
Jl7 I I - -, I 
J 18 I 

L Jll ro rzo t-

- - -
r -
I..!!. ~ r--, --- -

r--1---- -
I 
I 
I 
I J 12 

I ro~ 
I I I --, I I L--4 - I--

CABLE TO 
CONN BLOCK 
N0.3 IN 513· 
TYPE KSU 

DEDICATED 

Q LEADS 

- --FACTORY 
FURNISHED 
WIRING 

I I 
I I 

I 
t 19 39 .___ 

Jl3 

'0'20 
'---

, - - -
I r-
I _j ..!1.--E 

-T--

--1-l 

: I 
I I 
I I ~ 0 20 

I I ...___ 

I L _ __ 
I 
1---- -
I ~ ~ 

Fig. 6-514-Type Key Service Unit, General Wiring Pion 
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Fig . 7 - 69E Apparatus Mounting 

ISS 7, SECTION 518-215-405 

TABLE F 

CONNECTIONS REQUIRED FOR CONNECTING 
AN EXTERNAL POWER SUPPLY TO A 513- OR 

515-TYPE KSU USING FURNISHED POWER CORD 

POWER LEAO LEAD WI RE 
CONN ON 

SUPPLY DESIG COLOR GAUGE 
CONN BLK 

3 

lOV GRD 
MG R-0 24 10C* orGRD 

---·- - - ------- --·-
105V 105V 
G RD CRD BL-BK 22 llC* 

orGRD or RC 
··-·--· -- - - ·--·---

CRD 6(1 l W-G 120* 
SIG GRD r-- - -

GRD B(2) R-G 138* 
- -- 24 ---

TALK GRD A(l) W-BL 148* 
-· - -G RD GRD A(2) W-0 158* -- - - ---- ---

18 V GRD 18V GRD S·BK 22 16A* 
------

lOY GRD LG1 W-BR 17C* 
or GRD - - - - 18 

LG2 W-S 19C* 
-

I OV AC 
or lOV AC Ml:l 0 -R 24 !OCt 

INTER. 
··- --

105V 
±105V BL-R 22 llGt 30 t-lz 

-- - -
BAT B(l) c.w 12Gt 

8 SIG - -----
BAT 6(2) G-R 13Gt 

- 24 -- --
BAT A(l ) BL·W 14Gt 

A T ALK -·-- -
BAT A(2) 0-W 15Gt 

18 V AC ±18V S· R 22 16Ht 
-

I OV AC ±lOV(l) BR 17Gt 
----

10V AC 18 
or lOV AC ±10V(2) s 19Gt 

INTER. 

*Terminates on lt>ft sidc o f I'Onneding block. 

t Terminates on r ight side of connecting block. 

Page 25 



SECTION 518-215-405 

TABLE G 

CONNECTIONS REQUIRED FOR ADDING 
514-TYPE KSU TO A 513· TYPE KSU 

LEAD BINDER 
CONNON 

LEAD CONN BLK 
DESIG COLOR COLOR 

3 

LF2 S-R G* 3C 

LS2 W-G G* 4C 

RN BR-R G* 9B 

MG G-R G* lOB 

GRD B(l ) R-0 G* 12C 

GRD A(ll R-BL G* 14C 

LW2 R-S Gt 3F 

ST R-G Gt 9G 

±105V R-B R Gt llF 

BAT B(l) 0-R Gt 12F 

BAT All) BL·R Gt 14F 

LF-1 S-R Y* 7C 

LS4 W-G Y* sc 
GRD 8(2) R-0 Y* 13C 

GRD i\(2) R-BL Y* 15C 

LW4 R-S Yt 7F 

BAT 8(2) 0 -R Yt 13F 

BAT ,\(2) BL-R Yt 15F 

LF3 S-R R* 5C 

u;:l W-G R* 6C 

LW3 R-S Rt 5F 

LFl S-R 0 * lC 

LSI W-G 0 * 2C 

LWI R-S Ot lF 

RG G t liB 

Al w :1: 130 

LG2 8L t 2F 

LGl 0 :t. 2G 

LG4 s :t. 6F 

LG3 BR 1: 6G 

* Terminates on le ft side of l'Onnecling bloc k . 

t Tt>rminates on righ t side of connec ting bloc k . 

t Stort'd toge tht>r in om• bundle. 
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TABLE H 

CONNECTIONS FOR AUDIBLE SIGNALING CIRCUITS 

AUDIBLE CONNECTING BlOCK 3 

SIGNALING 
CIRCUIT• PlACE STRAPS REMOVE LEADS 

±lOY 17D to liD From Terminals 
Buzzer 17EtoliE llC and llG 

±18V 16D to liD (Insulate and 

Buzzer 16E to liE Store 

±105V Ringer Factory Provided 

* If tlOV or ±18V is used for audible signaling: 
KTUs requiring tl05V private line services cannot 
be used in the 513 KSU. ±105V can be supplied to 
KTUs in the 514 KSU by moving the (R·BR) lead 
on terminal 11 F of connecting block 3 to spare 
±105V terminaL 



TABLE I 

OPTION CONNECTIONS FOR LAMP CIRCUITS 

LAMP FLASH LAMP STEADY LAMP WINK 

ON CONNECTING BLOCK 3 

PLACE REMOVE PLACE REMOVE PLACE REMOVE 
LAMP STRAPS STRAPS STRAPS STRAPS STRAPS STRAPS 

OPTION INTERRUPTER LOAD . . • 

z KS-19175,L1 
18to 58 28 to 68 1G to 5G ±10V Motor 1 to 100 

Lamps 
38 to 78 48 to 88 3G to 7G 

y KS-19385,L2 18D to 19D 18D to 19D 18D to 19D 
24V DC Motor 

X 
KS-15900,L1 

1G to 5G ±10V Motor 101 to 18 to 58 28 to 68 
200 38 to 78 48 to 88 3G to 7G 

w KS-19384,L2 Lamps 18D to 190 180 to 190 180 to 190 
24V DC Motor 

- ------

* If Z, Y straps are in place. 

iii 
"' ..... 
"' Q 
i5 z 
"' 
f' 
~ "D 

D 

"' CD • J,. 
c 

~ 

"' .... 



SECTION 518-215-405 

TEL SET 

T (COl 
R COl 
RG 
RC 
T 

AI 
LG 

@(NOTE 31 

~PTION STRA~~ING ON 4oo-TYP£ KTU OPTION BLOCK (NOTE I) 

STRAP TERMINALS 

HATUR£5 O~TION 400A, B 
400D 

AND C 

I NT£RRU PTED R I NG II 5 TO 8 5 TO 6 

IWOIBL£ STEADY RING T 6 TO 8 4 TO 6 
SIGIIALS 

COMIIOII \liTH DIOOI: MATRIX CONTROL s 5 TO 8 5 TO 6 

VISUAL LAMP \/INK y 7 TO 10 8 TO 9 

HOLD LAMP STEADY X 7 TO 9 7 TO 9 

S-T TIN£ DELAY ( 10 S£COIIOS) 
Z (NOTES 

I TO 2 I TO 2 
TIII[•OUT 4AN05) 
CONTROL 

LONG TIM[ DELAY (NOT£ 6) (HOT£ 6) 

500 MILLISECONDS 1/H[N 
ASSOCIATED \l i TH NO. I £55 
HAYING R£51/ITCH CAPABILITY* zc 
(US£ 5 Ur CAPACITOR, 601A OR (NOT£7) 

2 TO ~ 

R[l[AS£ ~ £CIUIYAL£NT). t(US[ 1.62 ur 

HOLDING !IRIOO£ CAPACITOR, 701G OR [QUIYAL[NT) 
Df:LAY£0 rRON CO OR ~ 
HOLD BY LIN£ CUII!!ENT 50 MILLISECONOS WHEN 
R£LUS£ OKNS GR£AT£R ASSOCI AT£0 Ill TN NO. 5 X·BAR 

THAN CENTREX HAYING AUTIIMATIC 
PERMANENT SIGNAL RELEASE ZD 
* (US£ 0.5 ur CAPACITOR, 5758 (NOTE 8 

2 TO ~ 

OR [QUIYALENT) 
t (US£ 0 . 162 ur CAPACITOR 
OR [QUIYAL£NT) 

* \oti(N US£0 WITH Z OPTION 
t WH[N US£0 WITH LONG TIM[ DELAY 

Fig. &-Connections for 400A, B, C, or D (MD) KTU (CO/PBX Line Circuit) (Sheet 1 of 2) 
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ISS 7, SECTION 518-21S-405 

ROW AND TERM I NAL AS S IGNMENT fOR JACKS s HOWN 

I 

T ICOl 
Jl J2 JJ J4 JS J6 

-l'...!.£Ql 
IG 7G IJG 19G 25G JIG 
2G BG 14G 20G 26G J2G 

~ SG IIG 17C 2JG 29G JSG 
~ 6G 12G 18G 24G JOG J6G ---.....! 14-£ 7A·E 13A-E 19A-E 25A· E JIA·E 
_____!! 24-E 84·E 14A-E 20A-E 26A·E J2A·E 
~ 34-E 9A·E 154-E 21 A·E 27A·E JJA·E 
---....!! 4A·E I OA·E 16A·E 22A·E 28A·E 34A·E 

----...!:? 54-£ I I A·[ 17A-£ 23A-E 29A·£ 35A·£ 
~ 64-E 12A·E IBA·E 24A-E 30A· E 36A·E r 

CO NN BLOCK I 

~ ~1<>-0 

T Jo T 1l !) co ----<> 0 0 0 0 0 0 R 
R 14 6 --<> 0 0 0 0 0 0 

A 15 
TO ---() 0 0 0 0 0 0 0 

TEL AI 1 6 
SET ---() 0 0 0 0 0 0 0 

RG 
LG 17 ! JuD ----<> 0 0 0 0 0 0 

RC S I G 

L 16 b ---() 0 0 0 0 0 0 

TYPICAL EXAMPLE : I NSTALLER WIRING 

NOTES 1 

I • THE 4000 KTU IS fACTORY WI REO fOR I O·SECOHO 
TIMEOUT, PLUS WINKING•HOLO LAMP, AND W 
AND S WIRING OPTIONS. 

2. DIOOE MATRIX MUST BE fURNISHED LOCALLY. 
3. {!) OI'TIOH MAT BE USED IN LOCALLY EIIIOINEERED 

OR RELAY COMO! AUDIBLE ARRANCiEMENTS. 

CONNECTI NG BLOCK F OR 
£FERENCE 
NLY 

2 
J7 J8 Jll 

J7G IG IG 
JBG 2G 2G 
41G SG 5G 
42G 6G 6G 

J7A·E I A·£ IA·E 
JBA - E 2 A· E 2A·E 
J9A · E 3A·£ JA·E 
40A-£ 4A·E 44-£ 

41A·£ 54-£ SA·£ 
42A-E 6A·E 6A·E 

4 R 
0 

J 12 JIJ Jl4 JIS J 16 Jl7 JIB 
7G IJG 19G 25G JIG J7G 4JG ~: 8G 14G 20G 26G J2G JBG 44G 

14 
9 

IIG 17G 23G 29G 35G 41G 47G 
12G !.1.G 24G JOG 36G 42G 48C 

~ 7A-r I 4·E 19A· 254-E Jl A·E 37A·E 4 A-E 
8A·E I4A-E 20A·E 264-E 324-E J8A· £ 444-E 
9A-£ 154-E 21 A·E 27A·E u_A-E c_liA·E 45A·E ~ IOA-E 164-E 22A-£ 284-E 344-£ 40A·£ 464-£ 

6 

II A-£ 17A·E 234·E 294-E 35A·£ 414-E 474-E 
12A·£ I SA·£ 24A·E _M)A-£ 36A-E lli• ill.:..t.kl 

4. TO PROVIDE TIME·OUT CYCLES or ~IHG•UP 
CIRCUITS fROM 3 . 4 TO 7.5 SECONDS, REPLACE z 
OPTION STRAP WITH A KS·I3490 , LI OR EQUIVALENT 
(I WATT) RESISTOR. USE ONE RESISTOR LEAD 
AS A STRAP BETIIEEN TERMINALS I AND 2 AND 
CONNECT THE OTHER LEAD TO TERI41NAL 3. US£ 
TABLE BELOW fOR RESISTOR VALUE REQUIRED fOR 
DESIRED TIME·OUT INTERVAL. 

TIME IN SEC EffECT ON DELATED 

fROI< 10 SEC 
RESISTOR HOLD RELEASE OPTI OMS 

TO: MEGOifol zc ZJ 

7.5 1.2 NOH£ 

6 . 7 • 75 HOT 
HONE s .o .39 RECO-NOEO 

3.4 .20 
(NOTE 5) 

TO 
400-
TYP£ 
KTU 

If THE TIME-OUT CVCL£ IS REDUCED IN CONJUNCT ION 
WITH ZC OR ZJ OPTION, CONNECT TM£ RESISTOR 
AND CAPACITOR AS SHOWN BELOW : 

TERMINALS ON KTU OPTION BLOCK , 
' 3 4 

0 

SOLDER/ : I • CID 

I 

5. WHEM Z OPTION I S PROVIDED WITH ZC OR ZJ OPTIONS, 
REMOVE THE Z STRAP AND USE THE CAPAC I TOR 
LEAD AS A STRAP BETIIEEN TERMINALS I AND 2 . 

6. fOR 30 SECOND TIME·OUT CYCLE, REMOVE Z 
OPTION STRAP BETIIEEN TERMINALS I AND 2. 

7. WHEN THE ZC OPT I ON IS USED DUE TO THE 
DELATED RELEASE Of THE HOLDING BRIDGE. SOME 
TRANSMISSION LOSS IS ENCOUNTERED fOR 
APPROXIMATELY I SECOND WHEN A STATION 
REENTERS A HELD CALL . 

8. ZO OPTION IS REPLACED BY ZJ OPTION, HOIIEVER 
IT IS NOT NECESSARY TO UPDATE CIRCUITS 
,.EVIOUSLT MODifiED WITH OPTION ZO. 

Fig . &-Connections for 400A, B, C, or D (MD) KTU (CO/ PBX line Circuit) (Sheet 2 of 2) 
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SECTION 518-215-405 

TCO 

r------------~~~7Af«l~~TE~mu~NA~L~A=SS~I~~~N~T~FOR;-J~ACK~S~----------------,S~FOR 

ONLY 

PBX L 
LINE ~ "" "" "" .... """ """ "" "" "" 

,...!!5- "" 1<0 111ij -"""- ""' """ '""- "" 1<0 
·""" "" JIJI.i 

" 9 

-< 1 ~-

TEL SET 

LAII't= 

~CI< PICKUF 

, ·F'l f8, 
NET .,.) I( 

lA· lA·t lJA- l!IA- OA- lA- [JIA- - 1A- [lA- _ ,,._- -- -< 12 TYPE 
A •"'= · BA=E 14A= [2tlA= I'""= [J2A= [JIIA= [2A- 2A=E [BA= .... 

- t 
- --. ..... - -

1A· t UA• !Jio· ..... I>A· ~ :6 KTU 
A1 _ _ _ _ _ 
LG • _ _ _ _ _ 

L I ••- •••- •••· I<.-- I.,._ 1"""-

~ 

- - - -E 06A- E 

t•••- ~---· '.... I,.... , ..... _ ... . N•-• ,.... ···~·- ~ -< 8 

TOP VIEW Of THE OPTION 8LilCK-HAI«lL E ASSEPI!LY . 
THE OPTION SYPI!OLS THAT AR£ SHO\oW CONNECTED 

S' 8 ~ "~"";! G~ IT ~o TERI1IN:~Ls If«liCA~, TE FACTORY ~~~OE Jfo OPTIONS~ 
~ • • • • ! ~ • i • .'I ~ (~ 
T 13 ,...--L) To ' ~ 

R"'l• • • • • • • • R co • : ~ "" • I 

I~Alll~S~I~G~
8

~0R~e
1

9t~ TO A'ls • • • • • r-;--; ~ ~(!) •, 2 3 (!!) 2 I 

1

1 TE• TI4s o o o o o o o 
R '' • OPTION PLUG STORAGE POSITION I FOR USE lf£N 

lilliE 1) SE IG''h 0 0 0 0 0 4 ° RG)AUO ASSOCIATED OPTION IS fil l REQUIREO) . 

r:O::IO::OExL:::::;::=l]~;~R:tt~ ~8 : : : : : ~ SIG OPTIONS 
1\\TRIX ~ ~ TYPICAL EXAII'LE· INSTALLER WIRING r:OP=I r----::FE:-:A-::Tl=JIE-::S--------, THE STATUS OF THE 

L--====:j!Qr- f-'"-'i----'r1 riii ,....,o: __ 'Tro~,~':"'rl. ~ln"I~L"'rr'----i RELAYS FOR All 
"" CONNECT .__ TI~OUT IAPPROXII\ITELY 20 SECONDS) FUHCTIONS Of THE KTU 
'-" OPTION OPTION PL UG FACTORY ,--- ·~ 1 Sl«<fl:_T!IIE OELAY ARE AS FOLLOWS , 

TO TERI'1111ALS PROVIIJEO z IAPPROXII\ITELY 5 SECONDS) FIJICTUJI 

f«lTE 1, OI OIJE 1\\TRIX 
..UST BE FURNISHED 
LOCALLY . 

Page 30 

:~ = : ~ -+ ~~-~T '""' NliO\ 5 ~~f«l :" fC!LO 

A2 - AJ ~ INTERRUPTEO R!Ml ::! CYCL !NIT 

= ....!.. AUOI8LE CALL 

-' S SIGNAL ~~ ~TR~~w• A R 0 R 

" « - •• v 
R OELAYEO ~~~\:,'"'~"~"" I ~·~r.s I 

1 
u· " u 

- :~~ASE PSX BY LINE ~ ~ : ~~~:~O 
CIJIRENT OPENS • • FOLLOWS RINGII«l 

Fig. 9-Connections for 400G (MD) KTU (CO/ PBX Une Circuit) 



"1 
Ul • 
Co> 

NOTES: 
ROW AND TER"INAL ASSIGN"ENT FOR JACKS 1. DIODE "ATRIX "UST BE 

FURNISHED LOCALLY . CONNECTION BLOCK 
2. RING TI"EOUT IS NOT 

ADJUSTABLE OCCURS IN 1 2 4 
5 TO 8-1/2 SECONDS . J1 J2 J3 J4 J5 JS J7 J8 J11 J12 J13 J14 J15 J16 3. INSTALLER 
PROVIDED ~ 1G 7G 13G 19G 25G 31G 37G 1G 1G 7G 13G 19G 25G 31G EXTERNAL PBX 
PORTION OF LINE R(CO) 2G 8G 14G 20G 26G 32G 38G 2G 2G BG 14G 2DG 26G 32G OPTIONS. 

RG 5G 11G 17G 23G 29G 35G 41G 5G 5G 11G 17G 23G 29G 35G l AUDIBLE 
SIGNAL J 

~ SG 12G 18G 24G 30G 36G 42G 6G SG 12G 18G 24G 30G 36G 

:I NET 

LS · ~u . T 1A-E 7A-E 13A-E 19A-E 25A-E 31A-E 37A-E 1A-E 1A-E 7A-E 13A-E 19A-E 25A-E 31A-E 
WORK[ R 2A-E BA-E 14A-E 20A-E 26A-E 32A-E 38A-E 2A-E 2A-E BA-E 14A-E 20A-E 26A-E 32A-E ,~ 

A 3A-E SA-E 15A-E 21A-E 27A-E 33A-E 39A-E 3A-E 3A-E SA-E 15A-E 21A-E 27A- E 33A-E 
I~ L-

HOLD A1 4A-E 10A-E 16A-E 22A-E 28A-E 34A-E 40A-E 4A-E 4A-E 10A-E 16A-E 22A-E 28A-E 34A-E 
LG 5A-E 11A-E 17A-E 23A-E 29A-E 35A-E 41A-E 5A-E 5A-E 11A-E 17A-E 23A-E 29A-E 35A-E 
L SA-E 12A-E 18A-E 24A-E 30A-E 36A-E 42A-E SA-E SA-E 12A-E 18A-E 24A-E 30A-E 36A-E 

OPTION FEATURE PLUG POSITION 
® (NOTE 3) 

'DIODE ~J ~}-
) ® RELAY "ATRIX 

@ tQ) CONTROL 

\ ~~~ q~ (~ T ~. ~ 
I 

TOP VIEW OF OPTION BLOCK-HANDLE ASSE"BLY . OPTION SY"BOLS 
SHOWN CONNECTED ARE FACTORY INSTALLED OPTIONS 

I 

w INTERRUPTED RING 

CO""ON AUDIBLE v WITH RELAY CONTROL 

X 
CO""ON AUDIBLE WITH 
DIODE "ATRIX 
LONG HOLD R'LSE •1 ESS, 

s •2 ESS, 812, 770, 
OI"ENSION PBX 

R SHORT HOLD R' LSE 
ALL OTHERS 

* FACTORY PROVIDED 

Fig. 10-Konnections for 400H KTU (CO/PBX Line Orcuit) • 

A2-A3* 

A1 - A3 

A2-A3* 

B1-B2* 

B2-83 

~ 

' ' ( 

J17 J18 

37G 43G 

38G 44G 

41G 47G 

42G 48G 

37A-E 43A-E 

38A-E 44A-E 

39A-E 45A-E 

40A-E 46A-E 

41A-E 47A-E 

42A-E 48A-E 

OWN 
R 
FERENCE 
LY 

14 

9 

TO 
121400H TYPE 
13 KTU 

16 

8 

iii 

"' _ ..... 

"' a 
0 z 
"' CD 
~ 

"' 8 
"' 



: 
co • ... 
"" 

KEY TEL SET 

NET. 

LAIIP 

I 

SWITCH PICKUP 

r; 0 

OHOLOO 

KEY 

~ 

NOTE 

T 

R 

A 
AI 

LG 
L 

SPARE I 

SPARE2 

SPARE 3 

COfiNECT 
AS 

REQUIRED 

THESE LEADS 00 NOT APPEAR 

ON THE 401B KTU 

Jl J2 J3 

IA-E 7A- E 13A-E 
2A-E BA-E 14A-E 

3A- E 9A-E I~A-E 

4A- E IOA-E 16A-E 

SA-E II A-£ 17A-E 

6A-E 12A-E 18A·E 

IG 7G 13G 

2G 8G 14G 

6G 12G IBG 

~ 

ROW AND TERIIINAL ASSIGNIIENTS FOR JACKS 

CONNECTING BLOCK 

I 2 

J4 J~ J6 J7 JB Jll Jl2 Jl3 Jl4 

19A- E 2~A- E 31A·E 37A-E IA -E IA-E 7A - E 13A- E 19A-E 

20A-E 26A- E 32A·E 38A-E 2A-E 2A-E BA-E 14A-E 20A- E 

21A- E 27A-E 33A-£ 39A-E 3A- E 3A - E 9A- E I~A-E 21A-E 

22A-E 28A-E 34A-E 40A-£ 4A-E 4A- E IOA- E 16A - E 22A-E 

23A·E 
24A-E 

196 

200 

24G 

TO 
TEL 
SET 

29A·E 3~A-E 4 1A-E ~-E ~A-E IIA- E 17A- E 23A-E 

30A-E 36A-E 42A· E 6A- E 6A- E 12A-E 18A- E 24A·E 

2!5G 31G 37G IG 10 7G 130 196 

260 320 3B6 20 2G 86 14G 206 

300 "36G 42G 66 66 12G 18G 246 

CONN BLOCK I 

~~~l ~ 
1 SPARE I 

_L..,(, o o o 0 o 6 o- SPARE 2 

~ o o o o o 6r:-::cr-:"===--
- - -< 14 

- - -<9 

~ooooooo 
~ 0 0 0 0 0 0 0 

~ 0 0 0 0 0 0 0 
SPARE 3 

L 6 
0 0 0 0 0 o-c;= 

~ ----< 1 

TYPICAL EXAIIPLE : INSTALLER WIRING 

Fig. 11-Connections for 401A KTU (Manual Intercom Circuit) 

4 

Jl~ Jl6 Jl7 

2~A-E 31A-E 37A- E 

26A- E 32A-E 3BA-E 

27A-E 33A-£ 39A-E 

28A-E 34A-E 40A- E 

29A-E 3SA-E 41A-E 

30A-E 36A-E 42A·E 

2~6 31G 370 

266 32G 386 

30G 36G 42G 

PART OF 40 1-TYPE KTU 

Til 
A 

JIB 

43A· E 

44A-£ 

4~A-E 

46A-E 

47A-E 

48A-E 

436 

440 
48G 

I 
I 

~ 
5 z 
"' 
'l" 
"" 
"' 10WN J. 

' 0 ERENCE U. 
y 

4 

9 



rr=====. 

~--~ 
ROW ANO 
TERMINAL 
ASSI'*ENT 

f-..J(~S£;;£c.CN~O:.:_T£~)'-.-..j 
COM\I BLOCK 2 

TEL S£T J l 

Lt=:J"!}J''~· ~~ t~i29·E~ AUD 
SIG ~ R STA (~) 328 ~A28 

( 
~..,_ _ _,29~·"----1 

STA ~ · .:l---ll~2D~---I--(A2l 
( 

,--,_ _ _!29:!CC::_---I 
lk~C;;•':,-;'~';,1 = :!l 

OPTIONS 

"TOUCH-TONE" WITHOUT z 
DIAL STATION WITH N 

RINGER, IO'Vt M 

SINGLE DC BUZZER K 

SPURT : ::~~;:-:-.+--1 

TYPE 
AUDIBLE. 
SIGNALS 

Ot:LL, lr;i OR IOYj J 

INTIEIUtUPT£0 X 

INTERRUPTED 
WITH STAT ION A 
BUSY TON E. , , 

STA l R l2£ --<A25 

( ·. ,.. STA < ·-~-----'l'!2GJc!.---i--(A26 

( 
8 29£ 

STA S : ll8 --(A20 

( 
29r 

STA 6 • !!---- lSD f-<•21 
. (. "----•"" -~.~--~---~--'...;29<!"' ,_,_,'--~----jj 

STA 7R 0_lf----~~~!'-~ ---if--<Al~ 
STA 0 ( • !;-:lf--~l"'l"-G--i~AlO 
STA 9 ( "-•:.-f--~~,:~___--jf--< A 29 
STA 0 ( ~:~::::~ .. ...ll~~~D,_-_-_-J -< Al< 

ISS 7, SECTION 518-215-405 

CONN BLOC< 2 

~ 
T(i) T 

---"'151 0 0 0 0 0 0 ~812 

16 o o o o o o o ex~ 

R (I) 11 0 0 o o o o o a) 

~ 0 0 0 0 0 0 ~813 
J 

19 0 0 0 0 0 0 0 c:{'l 

) 
ZOoooooood 

L~ 
21 0 0 o o o o Q-"1 - LG 

) 
22 0 0 0 0 0 0 0 C() 

23 o o o o o o o crJ 

L(l) 

-;;-b~OflOf\O}l. 
.__, \...J \......../ ') 

J 
250-I!OROflOj>' 

r .... ....~ \....J '-..J 

26 o'-~ o R. o f{ o p. 
\...J \...../ \......../ "l * 

21 o ~ o R o p. o p; 
( \..J \.....1 \.....1 

20o'-qo Ro P\o h 
'\...J \....,/ '-J _ J l 

~
38o o o o o o 0o---:---( B31 

• J~ 

32 0 0 0 0 0 0 

3300000 0 00 

38 0 0 0 0 0 0 0 0 

CONN BLOCK 'Z (CONY) 

~ 
8(1 ) 

------;;1 0 0 o 0 o o ~ AG 

) 
30 0 0 0 0 0 0 0 ex:.., 

31 0 0 0 0 0 0 0 0' 
) 

f ig. 12- Connections for 407B (MD) or 407C KTU (Dial Intercom, 10-Code Seledor Circuit) 
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.. 
a 
Ul • 
w .... 

I CO 011 PBX 
LINE 

I CONNECT 
AS REQUIRED 

I_ CONNECT 
~~REQUIRED 

CONNECT 
AS REQUIRED 
(SEE INSET) 

I 
T 

Jl J2 J3 J4 
R ~ IG 7G 13G 19G 

R 
20G 

-~ 
2G 8G 140 

SPARE 
6G 12G 18G 24G 

SPARE SPARE2 
IA-E 7A-E 13A-E 19A-E 

SPARE 3 
2A-E BA-E 14A-E 20A-E 

I SPARE4 
3A-E 9A-E 15A-E 21A-E 

SPARE 
6A-E 12A-E IIIA-E 24A-E 

SPARE 
_] 

CONN BLOCK I 

[~l~J 
SPARE I I o 0 0 0 0 b 0 : J ~~ 
~ooooobo 
SPARE 3 3 
--o 0 

0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

00000000 
~ 

SPARE 4 6 
--o 0 0 0 0 0 b 0 * 
TYPICAL EXAMPLE , INSTALLER WIRING 

* TO RINGER, RELAY, ETC, OR AS REQU IRED . 

J5 
25G 

26G 

30G 

25A-E 
26A-E 

27A-E 

30A-E 

ROW AND TERMINAL ASSIGNMENT FOR JACKS 

CONNECTING BLOCKS 
2 4 

J6 J7 J8 Jll Jl2 Jl3 Jl4 Jl5 

31G 37G IG IG 7G 13G 19G 25G 

32G 38G 2G 2G 8G 14G 20G 26G 

36G 42G 6G 6G 12G 18G 24G 30G 

31A-E 37A-E IA-E IA-E 7A-E 13A-E 19A-E 25A- E 

32A-E 38A-E 2A- E 2A-E 8A- E 14A-E 20A-E 26A-E 

33A-E 39A-E 3A-E 3A-E 9A-E 15A-E 21A-E 27A-E 

38A-E 42A-E 6A·E 6A-E 12A-E 18A-E 24A-E 30A-E 

INSET 

CONN BLOCK 

~ R 

SPARE I 6- < 12 

~ 0 0 0 0 

SPARE 2 .---< 13 
0 0 0 0 6 R 

SPARE 3 .---< 16 

~ 0 0 0 0 6 

SPARE 4 r--< 8 
0 0 0 0 6 

OPTION STRAPPING ON 413A KTU OPTION BLOCK 

rtATURtS OPT I ON 
STRAP 
TERMINALS 

AUDIBLE I STEADY RING X 9 TO 10 

sIGNALS I' NTERRUPHD R I HG z 8 TO 10 

Fig. 13-Connections for 413A KTU (Auxiliary Ringup Circuit) 

Jl6 Jl7 

31G 37G 

32G 38G 

36G 42G 

31A- E 37A-E 
32A·E 38A-E 

33A-E 39A-E 

36A-E 42A·E 

JIB 

43G 

44G 

48G 

43A-E 
44A-E 

45A-E 

48A-E 

·WN 
OR 

'ERENCE 
LY 

::> 
9 .... 

14] "' I " 
12 !2 
13 .. 

16 e 
9 

"' Ill a z 

"' CD 
~ 

"' .. 
0 

"' 



... a 
<a • 
w .... 

KEY TEL SET 

SWITCH PU 

n ~ H 
~ ~KEY!ft.:...:.J 

I l 
LAMP C9=t: 

AUD SIG 

!SEE N<nEl 

MATRIX ~y 

ROW ANO TERMINAL ASSIGNMENT FOR JACKS 5" OWN 

CONNECTING BLOCKS 
FO 
RE 

SIMILAR TYPE 6 I 2 4 ON 
TIE LINE T Jl J2 J3 J4 J5 J6 J7 J8 J ll Jl2 Jl3 Jl4 Jl5 Jl6 Jl7 JIB 
CKT AT IG 7G 136 19G 25G 31G 37G IG IG 7G 13G 19G 25G 31G 37G 436 r-

DISTANT END R 2G 8G 14G 20G 26G 32G 38G 2G 2G 8G 14G 20G 26G 32G 38G 44G r-RG 
3G 9G 15G 21G 27G 33G 39G 3G 3G 9G 15G 21G 27G 33G r-39G 45G 

lk 4G lOG 16G 22G 28G 34G 40G 4G 4G lOG 16G 22G 28G 34G 40G 46G r-
~ 5G IIG 17G 23G 29G 35G 41G 5G 5G I IG lTG 23G 29G 35G 41G 47G 

CONN 1~ 6G 12G 18G 24G 30G 36G 42G 6G 6G 12G 18G 24G 30G 36G 42G 48G I-
8LDCK 2 f-i IA-E 7A-E 13A-E 19A- E 25A-E 31A·E 37A-E IA-E IA-E 7A- E 13A-E 19A- E 25A- E 31A- E 37A-E 43A- E r-

rs 2A- E 8A- E 14A-E 20A-E 26A- E 32A- E 38A-E 2A-E 2A-E 8A- E 14A- E 20A-E 26A-E 32A-E 38A- E 44A-E r---; 
3A-E 9A-E 15A-E 21A - E 27A- E 33A-E 39A-E 3A-E 3A - E 9A - E 15A-E 21A-E 27A- E 33A-E 39A-E 45A- E 

SG 4A-E lOA E 16A- E 22A-E 28A-E 34A- E 40A- E 4A-E 4A-E IOA- E 16A- E 22A- E 28A- E 34A-E 40A- E 46A-E LG 
5A-E IIA-E 17A-E 23A-E 29A- E 35A-E 41A-E 5A-E 5A- E IIA- E 17A-E 23A- E 29A-E L 35A-E 41A-E 47A- E 
6A-E 12A-E 18A-E 24A-E 30A-E 36A-E 42A-E 6A-E 6A-E 12 A-E 18A- E 24A-E 30A-E 36A-E 42A-E 48A- E r-

NOTE: 
DIODE MATRIX MUST BE FURNISHED LOCALLY. 

R OR .l * SIGNAL KEY MAY 8E A CONVERTED PICKUP KEY OR 

Rl ANY EXTERNAL NONLOCKING KEY. 
t SPARE A RELAY CONTACT(FOR CONTROL PURPOSES AS DESIREC 

@J<m> 
CA '>--
@ 

OPTION STRAPPING ON 414A KTU OPTION BLOCK 

CONN BLOCK I rtATURES OPTION 
STRAP 

~J 
l(R~INALS 

A B c D E FIG UNDER INTERRUPTED RING w 7 TO 8 0 0 0 0 0 0(0 
CONTROL or 

SHADY RING T 6 TO 7 

T Jo T I ~E-OUT 
T I ! DISTANT CIRCUIT COIH)H WITH DIODE __, 0 0 0 0 0 0 R TIE LINE AUDIBLE 

(B RELAY) 
s 7 TO 8 

~ATR I X CONTROL 
TO R 2 ! 0 

SI GNALS 

TEL 
__, 0 0 0 0 0 

RG TO CONN UNDER STEADY RING R 
SET s 3 ~ 0 

BLOCK 2 CONTROL Dr 4 TO 6 __, 0 0 0 0 0 R RELAY COMMON WITH DIODE 
N 

~0 ! 0 

t MATRIX CONTROL 

0 0 0 0 

RG J 10 SECONDS X I TO 2 
LG 5 ! AUD 

16 SECONDS __, 0 0 0 0 0 0 RC SIG z 2 TO 3 
TI ME-OUT 

~0 0 0 0 0 J 0 WITHOUT 
REMOVE 

23 SECONDS X OR X X OR Z 
STR APS 

TYPICAL EXAMPLE : INSTALLER WIRING 

AUO I BLE R I NGBACK TONE " 9 TO 10 -------

Fig. 14-Connections for 414A KTU (Manual Signaling, Ringdown Private Line Circuit) 

RENCE 

14 

9 

0 
9 

I I TO 
12 414A 

13 
KTU 

16 

8 

iii 
"' _ ..... 

"' !S 
0 z 
.... ,. ... 
.... 
~ 
0 

"' 



1 • 
w 
o-

KEY TEL SET 

SIMILAR TYPE 

.. :~~:-~E-.. :~1 .~ I 

J2 
7G 
a· 

:_RG 50 II 
l RC •~ 12-. -

E 74-E . -
·E IA-E .. 
-• u.E .. 

........ -~ IOA·E 
LG 

5A· E IIIA-E 
L LAMP~ 

~I! !I ISH HOTEl R oR 1 
Rl -

,,~EllA~ II; .1~ 
NOTE : 

DIODE MATRIX MUST BE fURNISHED lOCAlLY . 

*-fOR IDLE LIN[ TERMINATION Co.ECT A 
K.S·I3490,ll 910 OHM RESISTOR IN 
SERIES WITH A 542r, 2 Uf CA,ACITOR 
ACROSS TERMINALS 9 AND 10, ORDER 

COM-ENTS lOCAllY AND INSTAll. 

I-f ACTORY STRAP,ED ON KTU . 

IA·E 12A-E 

I 

ROW AND TERMINAL ASSIGNMENT FOR JACKS SHOWN 

J3 
13G ... 

·-
13A·E 

14A· E 

15A·E 

16A•E 

17A·E 

18A· E 

CONNECTING BLOCK 

J4 JS J6 J7 J8 Jll 

25G 31G 37G IG IG 

26G 32G 38G 2G 2G 

29G 350 41G 5G 5G 
300 36G 420 6G 6G 

25A·E 31 A-E 37A·E I A-E IA-E 

26A· E 324-E 38 ... £ 24-E 24-E 

27A-£ 33A-E 394-E 3A·E 3A-£ 

28A-E 34A· E 40A·E 4A·E 4A·E 

23A-£ 29A-E 35A-E 41A- E 5A·E 5A-E 

24A·E 130A· E 136A· E 142A· E 6A·E 

CONN BLOCK I 

r. B c-;; E • :;;-; 1 

~ 

6A· E 

I DISTANT 
7

JTO 
~ 0 0 0 0 0 r-;;--;; AUTO 

~ O O O O O ~ TIE LINE 

TO I A 3 
TEL~OOOOOOO 

SET AI 4 
----o 0 0 0 0 0 0 0 RGJ 
LG 5 AUD ~ 0 0 0 0 0 ~ SIG 

~00000~ 
' TYPICAL EXAMPLE : INSTALLER WIRING 

Jl2 
7G 
8G 

IIG 
12G 

74-E 

8A-E 

9A-E 

IOA·E 

IIA-E 

12A·E 

FOR 

4 
REFERENCE 
OfjLY 

Jl3 Jl4 JIS Jl6 Jl7 JIB 

19G 2M 31G 37G 43G f-< 14 
20G 26G 32G 38G 44G f--<9 
23G 290 350 41G 470 

13G 
14G 
170 

24G 300 38G 420 48G r-< I ITO 
194-E Z5A-E "A·E 37A·E 43A·E f--<12 4IU 
204-E 26A-£ 324-E 38A-£ 44A-£ f--(13 KTU 

21A·E 274-E 334-E 3tA-E 4U-E f--<16 

18G 

13A-£ 

14A-£ 

151..-E 

16A-E Z2A·E 284-E 34A-£ 40A-£ 46A·E 

17A-E 23A·E 29A·E 35A · E 41A·E 47A-E 

18A- E 24A· E 30A· E 36A·E 42A· E 48A·E 8 

OPTION STRAPPING OR 415A KTU OPTION BlK * 
fEATURES 

STRAP 
OPTION I TER141NALS 

INTERUUPTED RING 4 TO 6 

AUDIBLE STEADY RING 5 TO 6 

SIGNALS COMMON WITH DIODE 

MATRIX CONTROL 
Sf 4 TO 6 

AUDIBLE RINGBACK TONE I TO 2 

VISUAL HOLD SIGNAL 7 TO 8 

Fig. IS-Connections for 415A KTU (Automatic, DC Signaling, Private Line Circuit) 
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6 z 
"' 
'!" 
~ 

"' ~ 
"' 
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Ill • 
w .... 

ROW AND TERMINAL ASSIGNMENT FOR JACKS l SHOWN 
CONNECTING IILOCIC 

2 
J3 J4 J~ J6 

--
J7 J8 Jll 

136 19G 2~ 31G 37G IG IG 
146 20G 26G 32G 38G 2G 2G 
I~ 21G 27G 336 396 3G 3G 

160 22G 28G 34G 40G 4G 4G 
17G 23G 29G 3~6 41G ~G ~G 

18G 24G 30G 360 42G 60 6G 
13A-E 19A· E 2~A-E 31A·E 37A-E IA- E IA-E 
14A-E 20A·E 26A·E 32A- C 38A-E 2A-E 2A-E 
I~A-E 21A· E 27A·E 33A·E 39A-E 3A· E 3A-E 
t6A-E 22A·E 28A-E 34A- E 40A-E 4A-E 4A-E 
17A-E 23A·E 29A· E ~A-E 41A-E SA-E ~A-E 

IBA-E 24A- E 30A·E 36A-E 42A-E 6A-E 6A-E 

CONN BLOCK I 

[~~T 
~ 0 0 0 0 0 ~Jb~STANT 
~ 0 0 0 0 0 b 0 TEL SET 

TO 
TEL 
SET 

s 3 
--o 0 0 0 0 0 

RG TO CONN 
br-

0
--- BLOCK 2 

SG 4 J * 
-::00000~] 
--o 0 0 0 o o 6 o RC AUO SIG 

~00000~ 
TYPICAL EXAMPI.E : INSTALLER WIRING 

Jl2 

76 

8G 
9G 

lOG 
IIG 

120 
7A-E 

8A- E 
9A·E 

IOA-E 
IIA·E 
12A·E 

Fig. 16-Connections for 416A KTU (Station Line Circuit) 

FOR 

4 
REFERENCE 
ONLY 

Jl3 Jl4 Jl~ Jl6 Jl7 JIB 
13G 19G 2~ 31G 37G 43G 
14G 20G 26G 32G 38G 44G 

"G 21G 27G 33G 396 4~0 

I6G 226 28G 34G 40G 460 
170 23G 29G 3~ 416 47G 

ITO 18G 24G 306 36G 42G 480 j I 416A 
13A·E 19A-E 2~-E 31A-E 37A·E 43A·E 12 KTU 
14A·E 20A-E 26A-E 32A- E 38A-E 44A-E 
I~A-£ 21A-E 2.7A-E 33A-E 39A-E 4~E 
t6A-E 22A·E 28A-E 34A-E 40A-E 46A- E 
17A·E 2.3A· E 2.9A-E 3SA-E 41A· E 47A·E 
t8A·E 24A-E 30A-E 36A- E 42A-E 48A·E 

OPTION STRAPPING ON 416A KTU OPTION BLOCK 

STRAP 
fEATURES OPTION TERMINALS 

INTERRUPTED RING w 5 TO 8 

AUDIBLE STEADY RING T 7 TO 8 
SIGNALS 

COMMON WI TH D I ODE s 5 TO 8 
NATR I X CONTROL 

, AUD I BLE R I NGBACK TONE M 9 TO 10 

NOTE' 
DIODE NATRIX MUST BE fURNISHED LOCALLY. 

* SPARE CONTACT fOR CCJITROL PURPOSES AS DESIRED . 
t SIGNAL KEY MAY BE A CONVERTED PICKUP KEY OR 

ANY EXTERNAL NONLOCK I NG KEY. 

~ 
_ .... 
Ill 

?; ... 
0 z 
"' ao 
~ 

"' ! 



"D 
D 
Ill • ... • 

ROW AND TERMINAL ASSIGNMENT FOR JACKS 

CONNECTING Bl.OCK 

I 2 4 

Jl J2 J~ J4 J5 J6 J7 J8 Jll Jl2 Jl~ Jl4 Jl5 Jl6 Jl7 JIB 

T(Z) ~NO co II Rl2) OR PBX 
LINE 

ro•~~~[ LINE CKT FOR I:~ 
1ST LINE I:> 

I~> 
16).. 

LG" 

IG 7G 13G 19G 25G ~IG ~7G IG 

2G 8G 14G 20G 26G ~2G ~8G 2G 

IA-E 7A- E 13A-E 19A-E 25A-E ~IA-E 37A-E IA-E 

2A-E 8A- E 14A· E 20A-E 26A-E ~ 384-E 2A-E 

~-E 9A-E 15A-E 21A- E 27A-E 33A-E 39A-E ~A-E 

4A- E IOA - E 16A-E 22A -E 28A-E MA·E 40A-E 4A-E 

5A-E IIA-E 17A-E 23A -E Z9A-E 35A-E 41A-E 5A- E 

~. 
T (I) ] [ 

~ 

KEY TEL SET 

IG 7G 13G 19G 
2G 8G 14G 20G 

IA-E 7A-E I~A-E 19A-E 
ZA-E 8A-E 14A-E 20A-E 

~-E 9A-E 15A-E 21A-E 

4A-E IOA- E 16A-E 22A-E 
5A-E IIA - E 17A-E 23A-E 

25G ~IG 

26G ~G 

25A-E ~IA· E 

26A-E 3ZA· E 

27A-E ~3A ·E 

28A-E 34A-E 
Z9A-E 35A - E 

~7G 

Me; 

37A-E 
38A-E 

~9A-E 

40A-E 
41A-E 

43G 
44G 

43A-E 
44A-E 

45A-E 

46A-E 
47A-E 

T T(l) 

R ~(I) 
T(l) OR (2) 

R(l) OR R(Z) 

A( I) OR A(Z) 

pt~S:up Pl~~~p ROW AND TERMINAL ASSIGNMENT i~~O 8~ ~~WN 

·~ ~ -·='"' kOC' "'~0 ~'-
T(I) T(2) ~ I 2 I 2 4 BL-W G-W ONLY 

R(l) R (2) Jl J7 J8 Jll Jl~ Jll Jl3 

A(l) A (2) : IG ~7G IG IG 13G k14 

() 2G 3BG 2G 2G 14G kg 

3G 39G ~G 3G 15G k 0 

CONF R (I) 4G 40G 4G 4G 16G k19 
CKT C\ T(l) L/ 

LG II LAIIIP WJ 32B 49A 138 Y-G Y - G r;ZB 
Till OR T(2) R(l) 348 49C 130 Y-BR Y-BR k29 

R(l) OR R(2) A (I) 33G 49E 13E Y-S Y-S k30 

All 1 OR Al2l I+-. !,~: ~58 47A- E IIA-E Y-o Y-o Kz41 TO 

(Y)(i) (SEE NOTE) • ~ ~E 47G IIG BK-G BK-G k25 417A 

I f .-A(Zl 32G 48A-E IZA-E o-Y o - Y kzs KTU 

j j :Mit IA-E 37A-E IA-E IA-E 1~- E k1z 

R /) ZA-E 38A-E 2A-E 2A-E 14A-E Kl ~ 
SWITCH (l) I A ~ 3A-E 39A-E ~-£ 3A-E 15A-E f-<1s 

AI II~ ,. r l 8 L(I) GA-E 42A-E 6A-E 6A-E IIIA-E kke 

N-L.IPI. KEY ' S t 33E 50A 14B G-Y G-Y ~ 
EXCL KEY ET 46E-G 44A-E 8A-E S-BK S-8K k:56 

438-0 43A-E 7A-E BK-S 8K-S k35 
(!) TO 2ND CONTROL - Bl(2) :56B 50C 140 BR y 8R y L/33 

STA IF PROYIOEO ·® · - - I' 

OPTION STRAPPING ON 417A KTU OPTION BLOCl< 

FEATURES OPTION STRAP 
TERMINALS 

ONE STATION I CONTROLLED BY X 6 TO 10 

TWO STATIONS I NONI.OCKING KEY W§ I~·~ 
CONTROLLED BY EXCLUSION KEY y 3 TO 5 

CONTROLLED BY NONLOCKING KEY z I TO 2 

§-INSTALL KS- 21765,LI OIOOES OR EOUIVALENT(PROCURE LOCALLY) 
BETWEEN TERMINALS AS SHOWN . 

T(Zll IR12) 

SEE FIG. II 
ORFIG.25 
FOR ROW AND 
TERMINAL 
ASSIGNMENT 

TJ: J:R 
~ 

TO 407- OR 
424-TYPE KTU 

NOTE : 
CONNECT T, R, AND A LEADS OF CO OR PBX LINE TO 400-TYPE KTU AS 
REOUIREO FOR ADO- ON CONFERENCING BETWEEN 

(I ) 2 CO LINES 
( 2) TWO PBX LINES. 
(3) A. CO OR PBX LINE(A LEAD REQUIRED) ANO A DIAL INTERCOM LINE 

N LEADS FROM Jll AND Jl3 NOT FACTORY TERMINATED TO CONNECTING 
BLOCKS. CONNECT TO SELECTED SPARE TERMINALS AS REQUIRED. 

t SIGNAL KEY MAY BE A CONVERTED PICKUP KEY OR ANY EXTERNAL 
NONI.OCKING KEY. 

t BRIOGE TO APPROPRIATE CONN BLOCK TERMINALS FOR I ST LINE. 

Fig. 17-Connections few 417A KTU (Add-on Conf-nce Circuit) 

"' Q 
0 z ... -Gil 
~ ... • ~ 



-: 
ca • 
w 
oC) 

KEY TEL S£T - STA A 

SWITCH PICKUP 

HOOK KEY 

nr:-~ 
NET-I I I I I 

L..:.J L.:...:J 
SIGHAL ::f 
KEY* 

LAMP \.9=] 

I@J G 

DIODE MATRI X 

(HOTEl)/ 

KEY TEL S[T - STA B 

SWITCH PICKUP 
IIOOK KEY 

B"r::l I I I I 
L..:JO 

SIGHAL * 
KEY* 
~ 

LAMP l.9j 

EJ G 

DIODE MATRI X 

(NOTE I / 

ROW AND TERM INAL ASSIGNMENT r OR JACKS 

CONNECT ING BlOCKS 

I 2 4 

J I J2 J 3 J 4 J5 J6 J7 J8 J II J 12 J 13 J 14 J 15 J 16 J 17 J 18 
T Tl 

IA-E 7A-E 13A-E 19A-E 25A-E 3 1A-E 37A-E IA -E IA-E 7A - E 13A-E 19A - E 25A-E 3 1A-( 37A- E 4 3A-( 
R Rl 

® 
2A-E 8A-( 14A- E 20A-E 2 6A-E 32A- E 38A-E 2A-E 2A-E 8A- E 14A-E 20A-E 26! -( 32A- E 38A-E 44 A-E 

s s * 
27A- E 33A- E 3A-E 3A- E 3A-E 9A-E 15A-E 2 1A-E J9A- E 9A-E 15A-E 21A-E 27A- E J3A- E J9A-E 4 5A- E 

SG SG 
4A-E I OA-E 16A- E 28A-E J4A-E 4A-E 4A-E 22A-E 4 0A-( I OA-E 16A-E 22A-E 28A- E J4A-E 4 0A- E 4 6A-E 

LG ~G 
5A-( I I A-E 17A-E 2 JA-E 29A-E J5A- E 41A-E 5A-E 5A-( II A-( 17A-E 2JA-E 29A-E J5A - E 4 1A-E 47A-E 

L ~I 
6A-E 12A-E 18A-E 24A-E JOA-E J6A-E 42A-E 6A-E 6A-( 12A- E 18A -E 24A-E 30A-E J6A-( 42A- E 4 8A-E 

RG T2 
I G 7G 13G 19G 25G J I G J 7G I G I G 7G 13G 19G 25G J I G J7G 43G 

RC 
R2 

2G 8G 14G 20G 26G J2G J8G 2G 2G 8G 14G 20G 26G J2G JBG 44G 
RC2 

3G 9G 15G 21 G 27G J 3G J9G JG 3G 9G 15G 2 1G 27G J3G 39G 4 5G ....---
~ 4G lOG 16G 22G 28G J4G 40G 4G 4G lOG 16G 22G 28G 34G 40G 46G 

RG 
@ 

'Rei' 
5G IIG 17G 23G 29G J5G 41 G 5G 5G II G 17G 23G 29G J 5G 41G 47G 

@J)l 6G 12G 18G 24G JOG J6G 42G 6G 6G 12G 18G 24G JOG J6G 42G 48G 

NOTES : 1. DI ODE MATRIX MUST BE fU!l NI SHED LOCA LLY. 

® 2 . THE SE OPT I ONS APPL Y TO THE S I GNAL KEY AND AUDIBlE SIGNAL 
ONLY. THE AUDI BLE SIGNAL AT STA "A" I S UNDER CONTROL OF" 
AUD I BLE SI GNAL AT STA "A" MAY BE PART or A COt-f.tON AUDIBL[ 
PROVI DED THE DIODE MATR I X IS USED fOR CONTROL. 

3. THE AUD I BLE SI GNA LS AT STA "A" AND "B" MAY BE PA RT OF" A C 
ARRANGEMENT PROV I DED THE DI ODE MA TR I X IS USED fOR CONTROL 

T OPTI ON STRA PP I NG ON 4 18A KTU OPTI ON BLOCK 

R fEATURES OPT ION STR AP TERMINAL * SIGNAl 
CONVE 

( Z , Y,R,K) INTERRUPTED RING w 2 TO J TO 4 t 
KEY 0 s >--

TWO-WAY STE ADY RI NG T I TO 2 TO 4 t NONLO 
SG AU TOMAT IC t USE C C014140N WITH DI ODE 
LG MATRI X CONTROL s 2 TO J TO 4 t METH( 

L AUD IBLE 
ONE-WAY 

S I GHALS I NTERRUPTEO RING R J TO 4 
RG AUTO~AT IC, 

STEADY RI NG ONE-WAY z I TO 4 

RC MANUAL 
(NOTE 2) COMMON WITH DI ODE 

K J TO 4 MATRI X CONTROL 

TWO-WAY MANUAL (NOTE 3) y 

~ TWO-WAY AU TOMATI C Q 9 TO I 0 , 5 TO 7 TO 8 

G:Z)l( Z,Y,W,T,R) 
AUDIBLE ONE-WAY AUTOfr.fA T IC, 
RING-BACK ONE - WAY MANUAL 

H 5 TO 7, 9 TO I 0 

TWO-WAY MANUAL M 9 TO 10 

Fig. 18-Connections for 418A KTU (Short Range, DC Signaling, Private Line Circuit) 

RENCE 

12 

13 

16 

TO 
418A 

14 I KTU 

0 

19 

TA "B" 
Y "S" . THE 
ANGEHENT 

AUD 

MAY BE A 
PICKUP 

Y EXTERNAL 
G KEY. 

NUOUS 
STRAPPING. 

in 
"' _ ..... 

"' !S 
0 z 
Ill 

00 
~ 
Ill 
,1. 
0 
Ill 



SECTION 518-215-405 

~EY TEL SET 
COHN 

~ SIMILAR TYPE 
TIE LINE 
C~T AT r--+-DISTANT EN> 

~ 
SWITCH PICKUP RU 

n r3 RC 

T 
NET R 

A 

I L.lHOLD D AI 

KEY LG 

LAMP_ L 

lAUD SIG 
~ 

) 
(SEE NOTE) 

DIOOE / MATRIX @1~ 

ROW AND 
TERMINAL 

.ASSIGNMENT SHO WN FOR 
RENCE 

y 
FOR JACKS REFE 

CONNECTtiG BLOCK ONL 

I 4 
Jl Jll 

IG IG 

2G 2G 

3G W-0 

~G SG 

SG 6G 
IA-E IA-E 

2A-E 2A-E 

3A-E 3A-E 

4A-E 4A-£ 

SA-E SA-E 

6A-E 6A-E 

Jl3 

13G 

14G 

w-o 
lTG 

H H 
14 

9 
0 

NOTE : 
180 b 13A-E 

TO 
12 419A 
13 KTU 

IS 

DIODE MATRIX MUST BE 
FURNISHED LOCALLY. 

~ 
14A- E 

ISA-E 

16A- E 

17A-E 

18A-E -< 

OPTION STRAPPING ON 419A KTU OPTION BLOCK 

FEATURES 

UNDER 
CONTROL OF 
TIME - OUT 

CIRCUIT 

INTERRUPTED 

RING 

STEADY RING 

COMMON WITH 

AUDIBLE (B RELAY) DIODE MATRIX 

SIGNALS 

TIME-OUT 

UNDER 
CONTROL C7! 
R RELAY 

CONTROL 

STEADY RING 

COMMON WITH 
DIODE MATRIX 
CONTROL 

6 SECONDS 

17 SECONDS 

25 SECONDS 

AUDIBLE RINGBACK TONE 

OPTION 
STRAP 
TERMINALS 

w 6 TO 8 

T S TO 6 

6 TO 8 

3 TO S 

9 TO 10 

z 7 TO 10 

WITHOUT REMOVE 

X OR Z X OR Z 
STRAPS 

M I TO 2 

Fig. 19-Connections f« 419A KTU (Automatic Signaling, Ringdown Private Line Circuit) 
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TO 
OFF-

PREMISE 
TEl SET 

T ISTA) 

A ISTAl 

* RG 
!.....__ 
[~ 

CONNECTING 
BLOCK 2 .!!__ 

~ (SEE NCTE) 

~. >-
f • I t f 

[ : STA XI 

A {XI) 

STA X2 [-""T - - ---1 
IX 21 

STA X3 [-""-- -; 

STA X4 [---':"-----i 
R (X4) 

I 

J3 J4 J~ 

13A- E 19A - E 2~A-E 

14A- E 20A-E 26A-E 

I~A-E 21A-E 27A-E 

18A-E 24A-E 30A-E 

13G 19G 25G 

14G 20G 26G 

17G 23G 29G 

18G 24G 30G 

STA I 

STA 2 

STA 3 

STA 4 

STA 5 

* 
STA 6 

STA 7 

STA 8 

STA 9 

ISS 7, SECTION 5 18-215-405 

ROW TERMINAL ASSIGNMENT FOR JACKS 

CONNECTING BlOCK SHOWN 

2 

J6 J7 J8 Jll 

31A-E 37A-E IA-E IA-E 

32A-E 38A- E ZA-E 2A·E 

33A-E 39A-E 3A-E 3A- E 

36A-E 42A-E 6A-E 6A-E 

31G 37G IG IG 

32G 38G 2G 2G 

3~G 410 5G 5G 

36G 42G 6G 6G 

CONNECTING 
BLOCK 2 
(UNITS) 

[ : R I I I 

[ 

T 

R 12) 

[ : R (3 

[ 

T 

R (4) 

[ 

T 

R (5) 

* 

[ 

T 

R (6) 

[ 

T 

R 171 

[ : R 18) 

[ 

T 

R (9) 

4 

Jl2 Jl3 Jl4 Jl~ 

7A-E 13A-E 19A-E 2~A-E 

8A-E 14A- E 20A-E 26A- E 

9A-E 15A-E 21A-E 27A-E 

12A-E 18A-E 24A-E 30A-E 

7G 13G 19G 25G 

8G 14G 200 266 

IIG 17G 23G 29G 

12G 18G 246 30G 

Jl6 Jl7 

31A-E 37A-E 

32A-E 38A-E 

33A-E 39A-E 

36A-E 42A-E 

3IG 37G 

32G 38G 

35G 41G 

36G 42G 

JIB 

43A-E 

4 4A-E 

4!SA-E 

4 8A-E 

43G 

44G 

47G 

48G 

F OR 
AEFER£J«:E 
ONI.Y 

-(I 

-(I 

-(I 6 

-< 8 TO 
420A 

4 KTU -(I 

f< 9 

f< 

OPTION STRAPPING ON 420A KTU OPTION BlOCK 
OPTION STRAP T£R~INALS 

I TO 4, 7 TO 8 

M 2T047T0 8 

NOTE: 

WHEN MORE THAN ONE 420A KTU IS USED. THE TTG 
CONNECTIONS MUST BE MULTIPLEO USING A CON­
TINUOUS STRAP . 

EX AMPLE : 

."zO:://~E ~-
KTU 

Jl ANO J2 

1ST 
420A KTU 

J3 

2ND 
4ZOA KTU 

J4 

!I TO ASSIGNED STATION OF OIAL INTERCOM (ANY 
DIGIT MAY BE ASSIGNED TO AN OFF - PREMISE STATION) 

t WHEN INTERCOMMUNICATING SYSTEM IS EQUIPPED 
WITH THE ' TOUCH-TONE" ADAPTER (426A AND 4278, 
SERIES 4, OR C KTUS) PROVIDE A 400J otOOE FOR EACH 
420111 KTU INSTALLED. 

Fig. 20- Connections for 420A KTU (Dial Intercom, Long Line Circuit ) 
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SECTION 518-215-405 

TO 
r I RST 
LINE 

STA RINGER 

CO/PBX 
L1 NE CKT 

T 

R 

T (I) 

R(l) 

ROll ANO TER" I NAL ASS I !lilliE NT rOR JACKS 

~----------~C~ON~N~E~C~T~IN~~~B~LOC~K~--------------~SHOWN FOR 
I 2 4 REFERENCE 

~-J-I-::*:r-_:J~2""'*;;-r--J-7--+--!:.J8--~J-I-1-:11:r--J-1.:!2.,..--J-I-3 11:;-r--J-14-:11,-l ONLy 

IG 7G 37G IG IG 7G 13G 19G ~ 14 

2G 8G 38G 2~ ~ 8~ 14~ 200 f---( 
STRAP B GROUNO rRON 

4£ IOE 40£ 4£ 4( I IOE 1sr I 22r 
PLACE [ 

I 
STRA P ~--"-T----~--~----~TO~---r----r---"-T--~ 

6G 12G 42G 6G 6G I 2G I 8G 24G f----< 
L..----------~6~-6~1(~11)~ ~--~--~--~--~---~,--~--~~, /12 

IA-E 7A-E 37A-E lA-[ lA-( 7A-E 13A-E 19A-E r----'-

BLOCK 2 2A-E 8A-E 38A-E 2A-E 2A-E 8A-E 14A-E 20A-E ,------_ 13 

I~ RG (I) 3A-E 9A-E 39A-E 3A-E 3A-E 9A-E 15A-E 21A-E ~1 6 
l..~.. CA RC (I) / TO 

421 A CO~ECT~N~G~~::~~~r======i~R~-~R~I(~I!)~~~~~~~~~~~~~li~~~~~~~~ / 
~ 43G 7G ---------. 20 KTU 

TO •(SOOEE-TYPEr:KTU ~-- T (
2

) 6A-E 12A-E 42A-E SA-£ SA-£ 12A-E IBA-E 24A-E ~ 

NOTE) R (2 ) 44G 8G ~21 

31 r 
OIOOE~16-~61(2) 1111 /35 

MATRIX TO 3A-E 7A-E ---------. 

~;~~NO R-RI ( 2 ) 4A-E BA-E ~36 
RG (2) /23 

46G I OG ------
RC ( 2 ) ------./ 

45G 9G ~22 

T 
13

) 48A-E 12A-E ---------. 26 
R (3 ) ------./ 

47A-E II A-( ~ 24 

TO 
THIRD 
LINE 

B-B1(3) l_____, 37 
45A-E 9A-E ~ 

R-RI(
3

) 46A - E IOA-E f------<39 

31 ( 

NOTE : 

RG (3 ) 48G 12G f---< 27 

RC (3 ) 47G IIG f------<25 

Page 42 

DIODE "ATRIX MUST BE 
ruRN I SHED LOCALLY . 

II RESTRICTED TO TRANSrER OF ONE STATION 
RINGER WHEN USED IN THIS JACK. 

Fig. 21-Connections for 421 A KTU (Power Failure Transfer Circuit) 



.,. 
,g 
• • c.> 

~ 
P/0 4l7B 
SERIES 4 OR 
4l7C KTU 

N 

N 
--~ BZI 

t_ B GAO 

® < 
(NOTE 5) < 

TABLE fOR S£LECTIHG WIRING ASSOCIATED WITH DIAL CODES ~ 
CONNECT LEADS \liTHe fOR ()(SIRED STATION COO£ (NOTE 3) TO [SIG GR ~ SIGHAL ~ 

I 2 3 4 5 6 7 8 9 0 XI X2 X3 X4 X5 X6 X7 xe x9 XO BLK 2 KEY 1.___ 
Tl Tl r-:-:-:- (NOTE I ) 

' • 
T2 T2 

4~A 

r---
4~H 

;i! 
!" 

T3 T3 ~ 
T4 T4 r;;;;-.. ... .... ,. 

~~-
T5 T5 r---

47A 

~ 
LT2 * LT2* r---43H 

" CG tm"" 
RH (NOTE 4) RH t"39A ..__ 

NOTES o 
1. PROYID£ SEPARATE SIGIIAL KEY fOR EACH STAT ION CODE TO 8( SELECTED . 
2. I'ROYIDE A SEPARATE 421A KTU fOR EACH STATION COO£ TO BE SELECTED. 
3. SELECT COO£ ANO CONNECT LEADS fOR SELECTED COO£ AS SIIOIIN IN Y[RTI CAL COLUMN. 
4 , A 400J DIODE (I'ROCURED LOCAUT) MUST BE CONNECTED AS SHOWN BELOW BET\I££N 

THE LK AND RH TEIIMINALS Of THE 4D7B IIIDI OA C, OA U48 I liD I OR C KTU WHEN 
Wt£H PROVIDING DIAL TONE . 

LK-----+--- RH 
5 . USE CONTINUOUS NETHOO Of STRAPPING ON CONNECTING BLOCKS fOR 8 GROUND . 
6 . If MORE THAN ON£ 421A KTU IS US£0 fOR OSS, CONNECT AS SIIOIIN : 

·~ "re E:k J:J '" E:J SERIES 4 OR CONN CONN 42 I A KTU CONN 
427C KTU @ T 

- -~ B21 37 ~ 26 >---< 37 

@WITH "TOUCH·TOHE" 1® 
@WITHOUT •toucH-TONE• -= B 

2ND 
421A KTU 

T 

~ 

J7 J8 Jll 

CONN CONN LEAD 
BLK I BLK 2 BINDER COLOR 

4!5A-E 9A-E BL·\1 T·Bl 

43A-E 7A-E BL·\1 BK·S 

44A-E 8A·E BL·W 5·81( 

37A·E IA-E lA (CONN BLK 4) 

46A·E IOA·E Bl·\1 BL·T 

40A·£ 4A·£ 4A·£ (CONN BLK 4) 

408 48 48 (CONN BLK 4) 

42G 6G 6G (COHN BLK 4) 

39A 3A 3A (COHN 8LK 4) 

398 38 38 (CONN BlK 4) 

39C 3C 3C (CONN BLK 4) 

47G IIG BL·W BI(·G 

45G 9G BL·W 81(·0 

48G 12G BL·W G·BI( 

48A 12A Bl·W O·T 

46G lOG BL·\1 0·81( 

Jl3 

LEAD 
BINDER COLOR 

G·W T·Bl 

G·W BK·S 

G·\1 S·BI( 

7A (CONN BLK 4) 

G•W BL·T 

16A• £ (CONN BLK 4) 

168 (COHN BLK 4) 

18G (CONN BLK 4) 

15A (CONN 8lK 4) 

158 (CONN BLK 4) 

15C (CONN BLK 4) 

G·\1 BK·G 

G·W 81(·0 

G·\1 G•BK 

G·\1 O•T 

G·\1 D-81( 

IIOliN fOR 
f£R£NC£ 
LY 

37 

35 

36 

12 

39 
I 
-.:; 
... 
~ 
~ 

16 1 .. 

"' ... 
25 ~~ 

22 

27 

26 

23 

* 4Z4B (MD) OR C KTU ONLY 

E:J IU" II'~ I ~~·. 421A KTU CONN 407· OR 
T 424-TYPE KTU 

26 37 ~ 26 ~ BZI E----

Fig. 22-Connections for 421A KTU (DSS feature of Dial Intercom) 

ii\ 

"' _ .... 

~ 
i 
"' -:!: -"' ~ 
"' 



SECTION S 18-21 S-405 

EJ CO/ PBX 
LINE 

!J 
401-407-. 11 

':,~2:~u lr 

BRIOGEO 
RINGER 

COIIIlN 
AUCIBLE 

R(STA) 

T(STA) 

RC 

RG 

Ri I 
RG 

8- 81 
R- R1 

B- B1 

R- R1 

~~~B~Z~1 __________________ _j 

I SIGNAL .. [ BZ 

t I 
KEY TELSEt 
(NOTES 1 
ANO 4) 

BL 

ROW ANO TERIUNAL ASSIGrftNT FOR JACI<S 

CONNECTING BLOCK 

1 2 4 

J 1 J2 J7 JB J11 J12 J13 

2G BG 38G 2G 2G BG 14G 

2A-E BA-E 3BA-E 2A-E 2A-E BA- E 14A-E 

1G 7G 37G 1G 1G 7G 13G 

1A E 7A-E 37A-E 1A-E 1A-E 7A-E 13A-E 

4BA-E 12A-E 

4SA-E 9A-E 

SG 12G 42G 6G 6G 12G 18G 

NOTES , 
1. WIRE KEY TELSET FOR BUSY LAI'f' FEATURE 

REFER TO 502 OIVISION FOR SET INVOLVED 

fJ14 

j2oG 

10A-E 

19G 

9A-E 

4G 

2. STRAP OPTION BLOCK TER111NALS 1 AMl 2 ON KTU 
3. IF TlflEE SIGNALS ARE TO BE CUTOFF, 421A 

KTU "-JST BE INSTALL ED IN J7 OR JB . IF ONE 
OR TWO ARE TO BE CUTOFF , USE ANY JACK SI<O\IN . 

4 . INSTALL KS-21765 .l1 CHlOE OR EQUIVALENT 
(08T AIN LOCALLY) . 

Fig. 23-Connections for 421A KTU (Audible Signal Suppression) 
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s H01oW FOR 
REF ERENCE 
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~ '] 13 

~ 
14 TO 

421A 
12 KTU 

~ 
2S (NOTE 

37 21 
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OFTI<»> STRAPPING ON ~21A KTU OPT ION BlOCK 
ROW AND 

FEATURE OPTION 
STRAP TERMINAL ASSIGNMENT 

TERM I NALS 

PRESET I TD 2 
w 

7 TO 8 C<»>F£R£NC£ 

TO ~2SA( MD I OR I KTU L [~ SELECTED STATIONS ...!....-

TO~ 
OF 

25A CMO) OR B kTU • L • LEAD 
CODE ASSIGNED TO PRESET 

TO L A 
INTER 

CONFERENCE 

MP (ASSOCIATED WITH DIAL 
COM) AT SELECTED STATION 

' L' LEAD'~ 

(NOTE I) 

J 

L 

r-!:. 
r-!:. 

TODSS~ 
SIGNAL KEY 

407-
TYPE 

B 

OR 424-
KTU 

34 

BLOCK 2 I_:_ 
SOB - D 

STRAP 

I 

J7 

370 

310 

~ZG 

~3G 

~~G 

~SG 

~8G 

37A- E 

3BA- E 

3BA- E 

~2A-E 

43A-E 

~~A-E 

TO 407- OR DIODE MATRIX 
424-TYPE KTU C NOTE 2) 

SELECTED R LEAD 
OF CODE ASS IGNED 

~ TO PRESET CONF 

~ 
R (NOTE I) r---.;:: 

BLOCK 

2 ~ (NOTE~~ 

Jl Jll Jl3 

IG IG 13G 

ZG ZG I~G 

6G SG IBG 

7G 

IG 

tG 

lOG 

I A-E l A-£ 13A-E 

2A-E 2A-E I~ A-£ 

3A-E 3A-E ISA- E 

6A- E 6A-E 18A-E 

7A-E 

U-E 

"'] TO RINGER 
Rl AT SELECTED 

Rl f~~~~~ ~ 

ISS 7, SECTION 518-215-405 

LEAD COLOR 
LEAD BI NDER 

BINDER 

IL IL-W G 

Jll 

W-BL W-BL 

BL- W BL-W 

G-W G-W 

BK- BL 

IL-BK 

IK-0 

0-BK 

w-aR W-BR 

BR- W BR - W 

w-s w-s 

s-w s-w 

BK-S 

S- BK 

NOT£$: 

G-W 

Jl3 

BK-BL 

BL-BK 

BK-0 

D-8K 

BK-S 

S-BK 

SHO WN 
FOR 
R£1'! RENC£ 

y ONL 

--< 
--< 
~ 
h 
L...( 

f-< 
h 
f-< 
~ 
f-< 
f-< 
f-< 
f-< 

I~ 

9 

20 

21 

22 TO 
~lA 

23 KTU 
(NOT£ 

12 5) 

13 

16 

8 

35 

I. THE 413A KTU IS USED ONLY WHEN ACCESS 
DIAL TO THE PRESET CONFERENCE IS BY 

CODE OR BY DIAL CODE AND OSS. T HE ~13A 
THE 
OSS. 

KTU IS NOT USED WHEN ACCESS TO 
PRESET CONFERENCE IS LIM ITED TO 

2 . MUST BE FURNISHED LOCALLY. 
3 . REMOVE RINGER CAPACITORS FROM CIRC UIT. 

MP. 4 . WILL TRANSFER ONLY ONE STATION LA 

5 . PROVIDE W OPTION ON 421A KTU . 

ROW AND TERMINAL ASSIGNMENT FOR JACKS 

CONNECTING BLOCKS 

I 4 

J I J2 J3 J4 JS J6 Jl2 Jl4 JIS Jl6 Jl7 JIB 

~ 
IG 7G 13G 19G 2SG 31G 7G 190 2SG 310 370 43G 

R 
200 2SG 32G 38G 44G 2G BG 14G 20G 26G 32G BG 

SG IIG lTG 23G 29G 3SG I IG 23G 29G 3SG 41G 470 

IA - E 7A-E 13A-E 19A - E 2SA - E 3 1A-E 7A-E 19A-E 2SA- E 31A - E 37A-E 43A-E 

E 2A- E BA-E 14A- E 20A- E 28A- E 32A- E BA-E 20A-E 26A- E 32A·E 38A-E 44A-E 

4A·E lOA-£ 16A-E 22A-E 26A· E 34A·E lOA-£ 22A- E 28A- E 34A•E 40A·E ~BA·E 

Fig. 24-Connections for 421 A KTU (Preset Conference Circuit) for Dial Intercom Line 

SHOWN 
FOR 
REFER 
ONLY 

t--< 
1-< 

1-< 
1-< 

ENCE 

9 
TO 
~ 1 3A 

I~] 
12 KTU 

13 
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SECTION 518-215-405 

NOTES: ROW ANO TERM I HAL 
I , LEADS ARE INSULATED AND STORED, 

COMNECT AS REQUIRED . 
ASSIGNMENT 

2. COMNECT TO SELECTED STATION BL 
rOR JACKS 

LEAD AT ANY SPARE TERMINAL. CONN COMN 

*- roR CONNECT I ON or DIODE IN THE 
BLOCK I BLOCK 2 

"A" LEAD, USE THE STATIOM BUSY 
CONN BLOCK 2 J7 J8 

OPTION AS SHOWN IN THE 

CONNECTION SECTION Of TYPE SET 45B Yl 42A-E 6A-E 

USED. Y2 
45G 9G 

t - PROVIDE A SEPARATE 4228 KTU 45G 

fOR THE UNITS GROUP ( 1-0), AND 46G 
Y4 

48G 12G 

fOR THE TENS GROUP (X 1-KO), Y5 

t-rOR (UNITS) 422B KTU. 
47B-0 39G 3G 

§- fOR (TENS) 422B KTU. 
Jl 

42G 6G 

LT I, LT2 [ 

soc 14D 

t NSET BELOW.._____ 
49G 13G 

SEE 
451 (LTil 43A- E 7A-E 
45G (LT2l 

KEY TEL SET* 
BR 38G 2G 498-D 
BL 

SWITCH 
41G t 

IL 37G I G 

HOOK 
41[ § 

STA I OR XI BL 49A 13B 

iA 

STA 2 OR X2 
BL 46G lOG 

BL 
STA 3 OR X3 47G IIG 

STA 4 OR X4 BL 
PICKUP 

48A-E 12A- E 
BL 

KEYS STA 5 OR XS 43G 7G 

STA 6 OR X6 
BL 44G 8G 

CONNECT IN BL 
STA 7 OR X7 50 A 14B 

SIMILAR BL 
MANNER AS STA 8 OR X8 49E 13E 

REQUIRED 
STA 9 OR X9 

BL 
49C I 3D 

STA 0 OR XO 
BL 

SOE 14E 

AI 
40A-E 4A-E 

LEAD COLORS ANO BINDER 
rOR JACKS (NOTE I ) 

BINDER BINDER BINDER BINDER 

BL I BL-W G I G-W 

J II Jl3 

s-w s-w 

81(-0 BK-0 

G-BK G-BK 

w-o w-o 

G-W G-W 

BR-Y BR-Y 

BK-BR BII-BR 

BK-S BK-S 

BL-W BL-W 

W-BL w-BL 

(....ll... Y-G '....li... Y-G 

I~ t----o:BK .~ t----o:BK 
IJ!!:.. 

r--- iJ!!:.. 
r---

BK-G BK-G 

I~ t--- I ~ 0-Y 0-Y 

Oil...!!!:.. BK-BL 
N BL 

BK-BL wl-
~ I J!!:.. I BL-BK 1- BL 

I BL-BK o I""""" 
~ BL r-- ~ BL r-c:y-- G-Y 1-

I ~ r-y:-s 1...!!!:.. r-y:-s 
I ..!h. ~ 1...!!!:.. ry:;-
'..!!!:. r-s:-v l..!!!:. r-s:-v 
AI 4A-E AI 16A-E 

INSET 

SH 
RE 
ON 

OWN rOR 
fERENCE 
LY 

k 
~ 22 

~ 27 

r-< 0 

~ 33 

r< 31 

r-< 35 

r-< 
r-< TO 

14 4228 
KTU 

-< 28 

-< 23 

~ 
25 

26 

~ 20 

~ 21 

~ 32 

~ 
30 

29 

~ 34 

CONNECT 4228 KTU (UNITS) TO L Tl LEAD AND 

CONNECT 4228 KTU (TENS) TO LT2 LEAD 

STRAPPING ON 
422B KTU OPTION BLUCK 

STRAP 
TERMINALS 

6TOI** 

o ~I o 

**-HIJ OR EQUIVALENT DIODE AS 

SHOWN , PROCURE LOCALLY. 

Fig. 25-Connections for 4228 KTU (Dial Intercom, Station Busy Selector Circuit) 
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COHN 
SLOCK 

,...!__ 
~f--,!.... 

CONN 390 f---.!!. 
BLOCK 7oe~ 3 

L.:::... B .GRO 
ZIA 

4 1Hf zoe 
f--_BL 

t ~ 
STRAP 500. i----!J!.. 

'49G~ 
ATI '---

ZIG 
BTl 

ZIE 

ISS 7, SECTION 518-215-405 

11011 AND TUMINAL ASSIGNMENT 

I 

Jl J4 JS J6 J7 

IJA·E 19A·E 25A•[ 31 A·E 37A·£ 

14A·E 20A·E 26A-£ 3ZA•E 38A·E 

I SA•[ ZIA•[ Z7A·E 33A·E 39A-[ 

16A·[ ZZA· £ Z8A·[ JU·£ 40A·E 

IBA·£ Z4A·E JOA·[ 36A·E 42A·E 

13G 19G 25G 31G 37G 

14G ZOG Z&G 32G 38G 

ISG ZIG Z7G 33G 39G 

I&G Z2G Z8G 34G 400 

* TO TENS 42ZA (MD) OR B KTU 
I TO UNITS 4Z2A(MD) OR B KTU 

CO-CTI NIO BLOCKS 

2 

J8 Jll Jl2 

lA·£ IA•E 7A·E 

2A·E ZA•[ u-r 
lA•[ JA·£ 9A·E 

4A•[ 4A·£ l OA·£ 

6A·E 6A·E IZA•[ 

IG IG 7G 

2G 2G 8G 

3G 3G 9G 

4G 4G l OG 

4 

JIJ Jl4 

llA·E 19A·£ 

14A·E 20A•E 

I SA•£ 21A-[ 

IIA·E 22A·E 

I !A•[ Z4A·£ 

13G 19G 

14G 20G 

ISG ZIG 

I&G 22G 

I WHEN ADDING THE 4Z3A KTU TO A SYSTEM EQUIPf't:D rOA "TOUCH·TON£ 0 

JIS J 16 

2SA·E lJA•E 

26A·E 32A•£ 

27A·£ llA·£ 

ZU·E 3U·E 

30A·E 35A·E 

25G 31G 

Z&G 32G 

27G 33G 

Z8G 34G 

(4Z6A AND 4278 (SERIES 4) OR C KTUS ). A 400 J DI ODE MUST BE INSTALLED BETWEEN 
THE "RH 0 AND 0 LK 0 LEADS Of' THE 407- OR 4Z4-TYPE KTU . 
R[\11 RE AS rOLl OilS : 

TO 427B RH 
( SERIES 41-:.._----\l 
OR C KTU 

AOD 

1r THE SYSTEM I S EQU I I'I'ED WI TH DSS (4ZIA KTU) REWIRE "RH 0 LEADS 
BY TERM I NATING ONE LEAD TO TEIIM I NAL 50r AND THE OTHER LEAD TO A 
183AZ ADAPTER I NSTALLED OVER TERMINAL 500 AND SOH. 

SH 
rOR 
REr ERENC£ 

Jl7 Jll ONL 

l7A·£ 43A·E ~ 38A•[ 4U·[ 

12 

15 

39A·E 45A·E f-< 16 

40A·E 46A•[ 

4ZA·E 48A•E 

~ 37G 43G 

TO 
4Z3A 

14 KTU 

38G UG ~ 39G 45G 

400 46G f-< 
0 

19 

OPTION STRAPP I NG ON 423A KTU OPTION BLOCK 

OPT ION rEATURES 
STRAP 
TERM I NALS 

T DI AL TONE I TO Z 

R STATION BUSY TONE 4 TO 6 

s AUO I BLE R I NGBACK § 

§REQU I RES NO STRAPPING ON KTU 

Fig. 26-Connections f« 423A KTU (Dial Intercom, Audible Ringback, Dial and Busy Tone Circuit) 
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SECTION 518-215-405 

KEY TEL SET 

SWITCH PICKUP 

HOOK KEY 

~~~ 
NET 

NOTES: 

ROll AND 

TERM I HAL 

l~~~JNT 
COHN BLOCK 2 

I , CONNECTIONS SHOWN ARE ONLY rOR THE BAS I C 

rEATURES Or THE 4248 (MD) OR C KTU , I . E., ROTARY DIAL 

SUTIONS. SINGLE SPURT RINGINC:, AND STEADY 

LIN£ AND BUSY LAMPS . WHEN ADDING OPTIONAL 

rEATURES SUCH AS rLASHING LIN£ LAMPS, 

"TOUCH-TON£" STATIONS, DIAL TOME, ETC, 

PROVIDE THESE CONNECTIONS, ANO THEN R£r£R TO 

THE CONNECTION r!C:URE or THE KTU PROVIDINC: 

THE OPTIONAL rEATURES BEING ADDED. 

2. ANT SELECTED R LEAD (RI·RO) MAY BE ASSICONED 

AS THE INITIAL DICOIT or A 2-DIGIT COOE. THE 

R LEAD SO ASSIGNED MAY NOT BE USED roR A 

SUTIOM CODE , 

TO [ KEY 

TEL 
SET 

T (SU XI) 
R STA XI 

LG ST4 XI 

L ST4 XI 

[+-STA X2 ~ 

[t: 
STA X3 ~ 

'+-[~ ST4 X4 ~ 

[t: 
STA XS ~ 

[t: STA X6 k 
[±= 

STA X7 ~ 

[t 
ST4 X8 ~ 

e= STA X9 ~ r=-
(l= STA XO ~ 
, .!:..._ 

ROll AND 
TERMINAL 
ASSICONMENT 
(NOTE I) 

CONN BLOCK 2 

J2 
16D 

190 

22D 
26E 
16£ 

ftE 
22E 
26G 
16r 

19r 

22r 
27A 
16G 
19G 

22CO 
27C 

17A 
20A 
23A 
27E 

17B 

208 

23B 
27G 

17C 
20C 

23C 
28A 
17D 

20D 
23D 

28C 
17E 
20£ 
23£ 

28E 

nr 
2or 

23r 
28G 

- I 
I rl 
I l-1 

t-11 1 
I 

-1 tl 
rli I SHOWN ., I ~~~RENCE 

10NLY ~q 
~831 

_J r-1-1 
"1 ! R ' rr--"813 I 

r-~-1 
1"'1 
II 

_J 
I 
~BI Z 

1-1 
'1 
~, 

=H II 

I 
-; 
I 
I 

.... 
I 
I 

-1-' d 
I 

1 
I 

11 
rlj 

I 

J 

~ 

TO 
4248 
(MD) 

OR C 
KTU 

OPTIONS : 

~ 
X 

G 
r-
~ 
r; 

INTERRUPTED IOV AC BUZZER 

* IOSV 30 HZ RINGER 

IOV AC BUZZER AUDIBLE 

SINGLE 18V AC BUZZER 
SIGNALS 

SPURT 
t DC BUZZER 

105V 30 HZ BUZZER 

* TO PROVIDE INTERRUPTED RINGING A 4258 

K TV MUST BE USED. 

t STATION BUSY TONE (ii) IS NOT RECOMMENDED 

FOR USE WITH SINGLY SPURT RINGING. 

Fig. 27-Connections for 4248 (MD) or 424C KTU (Dial Intercom, 19-Cocle Selector Circuit) (Sheet 1 of 2) 
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TO SELECTED 
R(l-0) LEAD 
fOR TRANSfER 

TO 

STA 4 

STA 

STA 

STA 

STA 8 

STA 9 

STA 0 

STA X I 

STA X2 

STA X3 

STA X4 

STA XS 

STA X6 

STA X7 

STA X8 

STA X9 

STA XO 

(NOTE 2) 

ROW AND 
TER~I NAL 
ASS I GH~ENT 
(NOTE I) 

CONN BLOCK 

(XI) 
A28 

A23 

A25 (XI) 

A26 

A20 LG (XI) 

A2 1 

A32 

A30 

A29 TO 
EXA~PLE Or 

424 B 
INSTALLER 

A34 (MD I 
WIRING FOR OR C 
STA XI (XI) A8 KTU 

A22 

A24 

A27 

AO 

AI (XI) 

A33 

A31 

A9 

A 14 

AIS B (XI ) 

ISS 7, SECTION 518-215-405 

CONN BLOCK 2 

~ 
IS o 0 0 0 0 0 0 MB12 

16 0 0 0 6 0 0 0 a: 
17 0 0 0 0 0 0 0 d 
18 0 0 0 0 0 0 0 ~!13 
19 0 0 0 ! 0 0 0 cs: 
20 0 0 0 0 0 0 0 d 

LG 
21 0 0 0 0 0 0 0 ~-
22 0 0 0 0 (I 0 0 ex: 
23 0 0 0 0 0 0 0 d 

CONN BLOCK 2 

24 0 "'-~.A..£..A.£..A 

25 0 A.£-A.~.A..£5 
26 0 '<( £ ..A. ~ ..A. £. _p., 
27 0 r'L £...A. £ ...R.. £ y 
28 0 ~ £. ..R.. £ ...R..£.JI J2 

38 o o o o o o .r~a31 

32 0 0 0 0 0 0 0 0 

33 0 0 0 0 0 0 0 0 

340 0 0 0 6 0 0 0 

CONN BLOCK 2 (CONT) 

~ RG 
290000000~ 

30 0 0 0 b 0 0 0 ~ 
31 0 0 0 0 0 0 0 d 

---fACTORY fURNISHED WIRING 

Fig. 27-Connections for 4248 (MD) or 424C KTU (Dial Intercom, 19-Code Selector Circuit) (Sheet 2 of 2) 
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SECTION 518-215-405 

KEY 
TEL SET 

'~ (STA ll 

!STAll 

STA(~ 
2 --h-
STA( "f""" 
3 l-fG 

STA(~ 
4 ~-"'="" 
STA(~ 
s l~ 
STA(~ 
'-h-
STA(~ 
7 ' -=-=--
STA(_bL 
a l~ 
STA(~ 
9 l~ 
STA( ...!:!.._ 
0 l~ 
STt!:!._ 
XI L-h-
STA(~ 
X2 t+.:-
STA(...!:!,_ 
X3 L-h-

LG 
STA(T" 
X4 l-EG 
STA(T" 
xs 1-=-,--

STA(_!;L 
X6l~ 

sT•(T-
. X7 1-=-=--
STA(~ 
xa ~~ 

STA(-¥!--
X9~~ 

STA(~ 
x o l...!:.._ 

LEAD COLOR AND BINDER FOR 
ROW AND TERMINAL ASSIGNMENT § 

CONN 
BINDER 

BLOCK BL- W 8L o-w G 
2 Jll Jl3 

21A 
24AII 24BII - Y· G Y-G 

218 

24CII 24011 - O· BK O· BK 

21C 

24EII 24FII - IIK· G BK·G 

2 10 

24011 24HII - O·Y O·Y 

2 1E 

2SAII 2SBII - 8K- BL IIK· BL 

21F 

ZSCII 28011 ,....... BL-8K BL-8K 

21G 

2!5£11 28FII r- O·Y G-Y 

22A 

2!5011 25HII 1-- Y· S Y· S 

228 

26AII 26BII f- Y· 8R Y· BR 

22C 
26CII 26011 1-- S· Y S·Y 

220 

26EII 2&FII r- S-W S- W 

22E 
26011 26HII 1-- BK· O BK-0 

22F 

27A II 27811 f- Y - 0 Y-0 

220 
27C II 27011 f- G- 8K G· BK 

23A 

27EM 27FJf 1-- W-0 W- 0 

23B 
27G II 27HII - G· W G· W 

23C 
2BAII 28811 - BR ·Y 8R· Y 

230 
28CII 28011 - 8K· BR BK- BR 

23E 
28EII 28FII - BL-W BL· W 

23F 
28011 28H II - W-BL W-BL 

B34 J 

LEAD COLOR AND BINDER FOR 
ROW AND TERMINAL ASSIGNMENT § 

CONN 

SH OWN BLOCK 

FO 
RE 

R 
FERENCE 
LY ON 

I 2 

A2B 
~· 

A23 -<• 
A28 -<· 

-<• A26 

-<· A20 

A21 -<• 

-<• A32 

-<• 
A29 -<· 
A34 f-<· 

f-<. AB ~ 
" "' f-< A22 ~ 

f-<. A24 

... 
I ., 

N . 
f-< A27 e 
1-< AO 

f-< AI 

f-< A33 

-< A31 

-< A9 

-< Al4 

388 

3BD 

38E 

38G 

4A-E f 438-Dt 

43£-G 

44E- G 

<448-0 

46E-G 

498-D 

37B 

BOB· D 

370 

49E-G 

tREMOVE 2 8 

[

24 

FACTORY 26 
FURNISHED 
STRAPS l 27 

-- ----- 28 

3B 

LEAD BL-W o -w 

Jll Jl2 

r-!£!-
~ 8K· BL 

~ 
~ BK· BR 

~ BK· S 

LT2 
1-- BL-Y 

~ G· BK 

~ Y· G 

~ BR-BK 

~ 8K·S 
Dl 

t---
J - S- Y 

~ Y- BL 
BYI -

t WHEN USING 424 - TYPE KTU 

f WHEN USING 407-TYPE 

0 

Jl2 

W-0 

G·W 

W-S 

0 -W 

BINDER 

G· W BR- W 

Jl3 Jl4 

BK-BL 

111<-BR 

BK· S 

BL·Y 

G· BK 

Y· G 

BR·IIK 

8K-S 

S- Y 

Y-8L 

BR 

Jl4 

W-0 

G·W 

W- S 

0-W 

s OIOWN 

1"011 
F£11ENCE 
LY 

II[ 

ON 

-< BO 

-< 820 

'-<· Bl 

B31 -< 
k 
'-< 
r< 
f-< 
'-< 
f-< 
f-< 
f-< 
f-< 
f-< 

A38 

A39 
::> 

827 ~ 

8 28 ~ 
>­... 
I ., 

B38 N • 

WHEN THE 428A (MD) DR B 
KTU IS INSTALLED IN J II -
JI2 OR J 13-JI4, THE FOLLOWING 
LEADS (OF SELECTED JACKS) 
MUST BE INSULATED AND STORED: 

JACK BINDER 
LEAD 

COLOR 

BL - W 
S· BK 
Y- BL 

JII - J I2 BK - 0 

0-W Y-0 
BK- G 
BL - Y 

G- W 
S · BK 
Y· BL 

JI3-J I4 BK- 0 

BR-W 
Y- 0 
BK- G 
BL · Y 

§ ~~:;E A::o ~ ~~~~~~~~E A~ ;;~1~0~0 . 

4228 INTERCOM A FOR DIAL INTERCOM 

A3S >L"'T.:..I +-HP:L"-TI'- To UNITS BUSY B ~:E~NF~~u~lRED 
4228 CIRCUIT 

A39 rLT2:.::....H,_:L:::T2:.To TENS ]FOR DIAL ~407-TYPE TO 422B KTU 

STATION ·lw B34 JJ STATION BUSY CIRCUIT 

428- TYPE SEE FIG23 

~ J 428 A (MOl OR 8 L3::: [3:::) J8GROUNDI II 

Fig. 28- Connections for 425A (MD) or 4258 KTU (Dial Intercom, Flashing Lamp Circu it) 
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ISS 7, SECTION SlS-215-405 

BINDER 

TO 
BL-W o-w 0 SHOWN FOR 

4078 
CONNECTING REFERENCE 
BLOCK 2 Jll Jl2 Jl2 ONLY 

(MD) [ T 
~c. 12 W-BR Bl2 

4248 13 BR-W B l3 
(MD) 
OR C Y-G B28 

KTU TO 
G-BK B27 426A 

KTU 
BL-Y B39 

BK-S A35 

BL-Y A39 

II WHEN ADDING THE 426A AND 427B (SERIES 4) OR C KTUS 
TO AN EXISTING SYSTEM EQUIPPED WITH A 420A KTU, 
A DIODE MUST BE INSTALLED IN THE TTG LEAD CONNECTING 
TO THE 420A KTU. SEE FIG. 20 

Fig. 29-Connections for 426A KTU (Part of 
TOUCH-TONE Adapter Circuit) 

G-W 

Jl3 

CONNECTING 
BLOCK 2 

HI 
BK-S 

Lt 
BL-Y 

Yl 

Y3 

Y5 
Y-BL 

RSI 

CG t 

HB 

LB 

Y2 

Y4 S-BK 

TTG § 

II CONNECT AS REQUIRED WHEN 
THE liTH KEY (XY) OR 12TH 
KEY (PP) IS USED. 

REMOVE STRAP BETWEEN 39E 
AND 488 CONNECTING BLOCK 
2, IF PROVIDED. 

WHEN A 423A KTU IS ADDEO, THE 
RH LEAD SHOULD BE REMOVED 
FROM 398 AND CONNECTED TO 
50 F. A 400J DIODE MUST BE 
INSTALLED BETWEEN 398 AND 50E • 
REFER TO FIG . 26 • 

BINDER 
SHOWN 

BR-W BR FOR 
REFERENCE 

Jl4 Jl4 ONLY 

o-w Bl9 

BK-BL B2 

0-Y B26 

A35 

A39 

BK- G B25 

BK-0 822 TO 
4278 

A37 (SEIIES 
4)0R 

BR-B K B38 C K7U 

BL-BK 821 

Y-G 828 

G-BK 827 

Y-0 824 

A3& 

BL-Y 831 

WHEN ADDING THE 426A AND 
4278 (SERlE~ 4) OR C KTUS TO 
AN EXISTING SYSTEM EQUIPPED 
WITH A 420A KTU, A DIDO£ 
MUST BE INSTALLED IN THE 
TTG LEAD CONNECTING TO 
THE 420A KTU. SEE FIG. 20. 

Fig. 30-Connections for 427B (Series 4) or C KTU 
(Part of TOUCH-TONE Adapter Circuit) 
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'l 
!Q • 
"' lo,) 

ROll AND TER~ I NAL ASS I GN~ENT FOR JACKS 

SHOWN FOR CONNECTING BLOCKS 

~L~ENCE I l I Z I Z 4 

Jl JZ J3 J4 J5 J6 J7 JB Jll Jl2 Jl3 Jl4 J l 5 Jl6 Jl7 JIB Tl TZ 

400 KTU LINE [ IZ >- IA-E 7A-E 13A-E 19A-E 25A-E 31A-E 7A-E IA-E 14-E 7A-( I A-E 19A-EIZSA-(' 314-E 7A-E 4 4-E Rl RZ I 
CKT FOR 1ST 13 >- ZA-E BA-E IU-E ZOA-E Z6A-E 3ZA-E 3BA-E U-E ZA-E BA-E IU-E ZOA-E Z6A-£(3Z4-£(3BA-E 44A- ' z 
OR 2110 LIN£ 16 r 3A-E 37£ 9A-E 37B 15A- E ZIA-E 27A -E 33A-E 39A-E 3A-E 3A-E 9A-E 15A-E 21A-E 27A-£(33A-£l39A-E 45A-E~ J 

ROll AND TERMINAL ASSIGNMENT FOR JACKS 

CONNECTING BLOCKS 

Z I I I 2 I I 

Tl Jl" JZ II J3 II J4 II J5 * J6 * J7 JB Jll JIZ* Jl3 Jl(* Jl5" Jl6* Jl7* JIB* 

I f.- IG 36G 7G 390 13G 19G ZSG 31G 37G IG IG 7G 13G 19G Z5G 31G 37G 43G 

T I TZ ~ ZG 36£ BG 14G ZOO Z6G 32G 38G 2G 2G BG 14G lOG 26G 3ZG 38G 44G 

Rl RZ T 3G 35£ 9G 386 15G ZIG Z7G 3G 39G 3G 3G 9G 15G ZIG Z7G 33G 39G 45G 

AI,4Z I~ 338 43G 7G 

I~ 33D 44G 8G 

frl 34G 45G 9G 

fRj-- 14-£ 7A-E 13A-E 19A-E ZSA-E lA-£ l1A-£ lA-£ 

~ U-£ BA-E 14A-E 20A-E Z6A-E 324-£ 38A-E ZA-E 

-H+- 3A-E 37£ 9A-E 37B 15A-E ZIA-£ 27A-EI33•- 39A-£ 34-£ 

-'5'1- 4G 48£-G lOG 49£-G 16G ZZG ZBG 34G 40G 4G 

' CAl 6G 35G 12G _38£ 18G Z4G 30G 36G 4ZG 6G 

~ 3ZD 46G lOG 

-t¥z- 438-D 43A-E H-E 

"""fA2 46£-G 4U-E BA-E 

I A-E 7A-E 
ZA-E BA-E 

13A-E 19A-E Z5A-E f31A-E 37A-E 43A-£ 

I U-£ 20A-£ 26A-( 2A-E 38A-E 44A-( 

15A-£ ZIA-E Z7A-E 33A-E 39A-E 45A-E 

16G ZZG 28G 34G 40G 46G II 

18G Z4G lOG 36G 4ZG 4BG 

"""'(L- 478-0 45A-E 9A-E 

,-=-- 6A-E 34£ IZA-E 18A-E ZU-E 30A-E 136A- 4ZA-£ 6~-E 6A-r 112A-r I18A-E 12u-r I30A-E I36A-r I4ZA-r I48A-E 

~5A-E AI 

HOLD 

~( 
I AlffA-,-

I ~KEY ,--, 

~· "'·"' 
I' lll§J EJEJ 

PICKUP SWITCH 
KEY HOOK 

EXCLUDED STA NO. I 

I lA-£ 
lOA-£ 

-{13f-J~: 
-{ 12 f- LINE 

400-TYPE KTU 

17A-r IZJA-£ I29A-E I35A-E l4u-r (5A-E I 5A-E l1u-r(I7A-r I ZJA-E l29A-E l35A-r I41A-r I47A-

16A-r 12u-r IZ8A-E l3u-r I4DA-r l u-r I u-r l1DA-El16A-r 12u-c lZ8A-E l3u-r I40A-r I46A·E 

11 
§@ CONTROL 

KEY 
LAMP CL 

PICKU P 
KEY 

0 

PICKUP 
HOLD KEY 
KEY 0 

Tl T2 2ND ~ 13 >-nll§J. i @ w2,,FOR ( 

~ONTROL STATION LI~~-~IZ~ 

~~~· h:")KEY 
_I_ " 

NET. 

L.l 
PICKUP SWITCH 
KEY HOOK 

EXCLUOED STA NO. 2 

Fig. 31-Connections for 428A kTU (Multiline Exclusion Circuit) 

LEAD COLOR 
AND BINDER SHOWN FOil 

BINDER ~~~~RENCE 
8L-W G-W 

J II J 13 
14 
9 
0 

BK-BL BK-BL ZO 
8L-BK BL-8K 21 
BK-0 BK-0 2Z 

IZ 
13,4Z8A 
16 KTU 

19 
I 

0-BK 0-8K 23 
8K-S 8K-S 35 
S-BK S-8K 36 
Y-BL Y-8 37 

*-ONE CIRCUIT ONLY . 
I -CONNECT TO SPARE 

TERMINALS AS 
R£QU IRED. 

t -"s• U:AO CAN ONLY 
lf.ILI TPL£ TO OTHER 
42BA KTUS 
CONTROLLED BY THE 
SAME STATION. 

§-NORMALLY THE LAMP 
ASSOCIATED WITH 
THE CONVERTED 
PICKUP KEY USED 
FOil CONTROL. 

~ 
0 z 
"' 
" lo,) 

"' ~ 
"' 



: 
Cll • 
"' w 

SHO 
REF 
ONL' 

TO 
TYPE 
KTU 
I LIN 
CIRC 
I OR 

\ 
~ 6 

~ ... 
0 

19 

I FOR 

ENCE 

I 

)- Jl J2 J3 J4 JS 

['>- 3A-E 
9A·E I SA-£ 21A·E 27A - E 

r a>- 6A-E 12A·E 18A·E 24A·E 30A-E 

I 

- I A·E 7A·E 13A- E 19A·E 25A-E 

- 3A·E 9A·E ISA-E 21A·E 27A-E 

~ 4A-E lOA·£ 16A·E 22A·E 28A-E 

LG .-- SA-E liA-r 17A - E 23A·E 29A-E 

1-1- 3G 9C ISG 21G 27G 

1-1- 4G tOG 16G 22G 28G 

LAMP 

LG 
LINE CKT I {.g: l 

LINE CKT 2 es==!. 
LAMP 

SWITCH 

AI 
HOOK * PICKlPKEY(II 

HOLD 1 
KEY 

TEL SET t (NOTE 21 
PICKUP KEY (21 

ROW AND TERNINAL ASS IGNNENT FOR JACKS ROW AND 

J6 

33A·E 

36A·E 

3 1A·[ 

33A·E 

34A·E 

3SA·E 

33G 

34G 

L(l) 

L(2) 

SP 

A(l) 

A(2) 

TERM I NAL 
CONNECTING BLOCK ASS IGNNENT WN 

FOR JACKS I 
2 

J7 J8 Jll Jl2 J 13 Jl4 

4 

JIS Jl6 Jl7 

JIB =}- CONNECTING 
FERENCE 

y 

39A·E 3A·E 3A-E 9A·E I SA·£ 21A•E 27A-[ 33A·E 39A·E 4SA·E ~ BLOCK 

42A-E 6A•[ 6A·E 12A·E 18A-E 24A·E 30A·3 36A·E 42A-E 48A-E ~ I 2 

J7 J8 

1...2Q.!_ 37C IG 
LII 

~ 
38G 2G 

37A-[ l A·£ lA-[ 7A·E 13A·E 19A·[ 2SA·E 31A·E 37A-E 43A-E 
FLST 

39A-E 3A-E 3A-[ 9A·E I SA·[ 21A-E 27A·E 33A-E 39A·E 45A·E ~ 39G 3C 

I~ 
40A- E 4A·E 4A-E IOA·E 16A·[ 22A·E 28A·[ 34A-[ 40A-E 46A·E 

400 4G 
H(l OR2 

41A·E SA·[ SA·E II A·£ 17A-[ 23A·E 29A•[ 3SA·E 41A-[ 47A·E 
l____!E_ 

42G 6G 

39G 3G 3G 9G tSG 21C 27G 33G 39G 4SG 

40G 4G 4G lOG 16G 22C 28G 34C 40G 46G 

~p L(l) 

LG 
LINE CKT I~ 

LINE CKT 2 ra::l L(2) 

LAMP 

SWITCH SP 

AI 
HOOK * PICKUP KEY (II A(l) 

I 
HOLD SUPP HOLD A(2) 
KEY KEV 

PICKUP KEY (21 

TEL SET t (NOTE II 

NOTES: 

I. FOR PR I ORITY HOLD, THE A AND L LEADS FRON EACH TEL SET 

CONNECT THROUGH THE 429A (MOl OR 4298 KTU TO THE 400-TYPE KTU. 

2, FOR I HOLD , THE A AND L LEADS FROM THE TEL SE I 

SELECTED FOR I HOLD CONNECT THROUCII THE 429A (MOl OR 4298 

KTU TO THE 400 - TYPE KTU. THE A AND L LEADS FROM THE 

OTHER TEL SETS CONNECT DIRECTLY TO THE 400 - TYPE KTU . 

3 . THE 429A (MD I OR 4298 KTU WILL PROVIDE SUPPLEMENTARY 

HOLD FOR TWO CO OR PBX L INE CIRCUITS . EACH HOLD CIRCUIT 

MAY BE ASSIGNED AS PR IORITY OR I HOLD. 

;!!..!...· 43G 7G 

It~ ~ 44G BC 

*~ 4SG 9C 
Ail 

37A-E lA-[ 

lri 38A·E 2A-[ 

42A-[ 6A-[ 
2 

43A-E 7A·E 

4, LIM ITAT I ONS OF THE 430A KTU ARE AS 

FOLLOWS : 
A. FLI OR FL2 LEAD CAN SERVE A 

MAX 1- OF 50 LAMPS , 

8. SP LEAD CAN CONNECT TO A 
MAX I MUN OF 20 STATIONS. 

M TO MESSAGE REGISTER I F PROVIDED 

t WIRED FOR PRIOR I TY HOLD 

t WI RED FOR I HOLD 

,. 

OJ"' 
19 ~ ., 

::: .. 
20 ~ 

21 0 
"' 

22 ~ 
12 .. 

g 
13 

35 

Fig. 32 - Connections for 429A (MD) or 4298 KTU and 430A KTU (Supplementary Hold Detector and Flutter 

Generator Circuit) 

v; 
"' _..., 

~ 
~ 
"' GO 
~ 

"' 
~ 



SECTION 518-215-405 

SELECT JACK ASSOCIAT[O VITH 400• TYI't: KTU AlOO C~CT AS S,_ 

Tl 
,.,IIC.,AL 
TIL KTS 

TO 
ATTEIIIIUT 
IUTIOII 

T(" 011 ,2) 

II" 01 ,2) 

AI" 011 P2l 

AI(" 011 ,2) 

''" 011 ,., 
L(,. 01 ,;) 

IIC(PI) 

IIC(PZ) 

llllPI 011 PZ) 

Ill 

T 

• 
A 

AI 

• 
LfATII 

oc 

LIATZ I 

COIIII(CT III$ III.OC« 

I 2 

Jl J2 JS J4 JS Jl J7 Jl Jll 

IB 78 ISB ltB 258 31~ S78 IB IB 

28 IB 148 2011 21B S28 SIB 28 28 

IB 128 188 248 SOB SIB 428 IB IB ... 128• IM• 241* SOG* "'* 428* IG* IG* 

IC 7C ISC ftC 23C SIC S7C IC IC 

zc sc 14C zoe 2SC 3ZC SIC zc 2C 

3C IIC ISC 21C 27C sse 311C 3C sc 
4C IOC IIC 2ZC ZIC 34C 40C 4C 4C 

5C II C 17C nc ZIC sse 4 1C 5C 5C 

'ac l 1zc lise l24c I soc 13ac 14zc lac lac 

" SG• Ill* 17G* ZSG• ZIG* SSG* 41G* 5G* SG* 

10 70 ISO 110 250 3 10 370 10 10 

20 10 140 200 210 320 SIO 20 20 

IB tO 150 210 270 sso stO so 30 

40 100 110 220 210 S40 400 40 40 

50 liD 170 230 ZID S50 410 50 50 

OPTI ON STRAPP ING ON 448A KTU OPT ION BLOCK 

STMP TERMINALS 
OPTION FEATURE 

AUOIBLE 
SIGNALS 

w INTERRUPTED RING 

T STEADY RING 

X STEADY BUZZER 

§ FACTORY PROVIDED 

IIOTU1 
I. 441A lTU COIITAIIIS TVO CIRCUITS. 

1ST CKT 

I TO 7§ 

8 TO 6 

II TO 10 

2. PLACE STRAP 011 400·TYPE KTUS AS FOLLDWS ' 
• 4008 AID C • STRA, TEOMIMAL 3 TO 0 
• 4000 • STU, TE .. IMAL 4 TO I 
• 400G • CONNECT TERMINAL Cl TO CS 

2ND CKT 

3 TO 5§ 

3 TO 4 

3 TO I 

Jl2 

78 

IB 

128 

128* 

7C 

IC 

IIC 

IOC 

II C 

l l zc 

IIG* 

70 

10 

to 
100 

liD 

JIS 

138 

148 

188 

IIG* 

13C 

14C 

15C 

I IC 

17C 

I l ac 

17G* 

ISO 

140 

150 

110 

170 

3. TO 400-TYPE KTU ASSOCIATED WITH FIRST CIRCU IT OF 441A KTU. 
4 . TO 400·TYPE KTU ASSOC IATED WITH SECOND CI RCU IT OF 44BA KTU . 

* USE IISAZ AOA,T[O TO NUL Tl Pl[ L[AD5 

TO 44U KTU 011 TV1IIf KlY IF 1-DIATE I I*CEO TUMSr£1 I[Qifll£0 

TO rtOST "*0 S[COIIO PI IMC.,AL TEL SETS IF C-· Allllllll.[ IS 
TO II[ USED AID RI*CI£1 IS IIOT TO II[ CUT OfF. 

4 

Jl4 JIS Jll 

IM 2511 SIB 

2011 21B S28 

248 SOB liB 
24G* sot• SM* 

ltC Z3C SIC 

zoe 2K 3ZC 

21C Z7C sse 
2ZC zsc 34C 

Z3C ZIC sse 
lm I soc 13ac 

2SG * Z!IG* SSG* 

190 250 SIO 

200 210 320 

210 270 S3D 

220 210 S4D 

230 ZID S50 

Jl7 

378 

see 
428 

428* 

S7C 

31C 

stC 

40C 

41 C 

14zc 

41G * 

370 

310 

Sto 

400 

410 

Fig. 33-Connedions for 448A KTU (Variable Delay Timer Circuit) (Sheet 1 of 2) 
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Jll 

438 

448 

41B 

4141* 

4SC 

44C 

45C 

4SC 

47C 

14ac I I 

47G * r---
4SO ..----

-440 

450 

410 

470 



ISS 7, SECTION 518-215-405 

.. OW AND T!RNI NAL ASSIGNMENTS FO .. JACI<S 

J7 J8 Jll 
s 

Jl3 r011 
CONN CONN ~ErE 

Ilk I BLk 2 
BINDER LEAD IINOCR LEAD ONLY 

llll 
" ["'"'' u; e; BL-W Bl-!!1( Q-W IL-IK --< 
LINE B(ATI) 

43; 7G BL-W Bk-81. G-W 1!1<-111. --< 
~~N:~~ R(PI) 47; '" 1!1.-W BK-; G-W Ill<-; 

~ (1ST CKT) B(PI) 47A-E IIA-E BL-W Y-0 ;-w Y-O 
T(l) 

3v; 3G BL w-o ; w- o --< r R(l) 

' 
40G ~ Ill o-w ; o-w r< L(l) 

' 
42G IIG Ill ;-w G G-W r--< RC(I) (NOTE 2) 

(No/r 3 l 
49; 13G BL-W I!K-BR G-W I!K-!11 )---< 

' 
C{l) 

46A-E IOA-E BL-W BL-Y G-W BL-Y 

~ RC(") 
49A 138 BL- W y-; G-w Y-G 

RC(ATI) ,_ 48A- E 12A-E BL-W Q-Y ; -w 0-Y r--< 
RC(PAI) 

- Blk 3 • 49C I 3D BL-W Y-BR G- W Y-!11 

~ C!Q 8L 1111-R ; lilt-~ 

L(ATI) 

RC(AT2) 
39A-E 3A-E BL 11-S ; w-s 

~ 45G 9G 1!1.-W 1!1<-0 G-W Bk- 0 
L(AT2) 

48G 12G BL-W G-Ill< G-W ;-1111 r--< 
" [~ )7A-E IA-E BL W-Ilt G W-Ilt r--< 
LINE ~ 3SA-E 2A-E 8L !11-W G 1111-W 

~ RIN;ERS 8 (AT2 ) 
lr REQO ....::.=.::..:. 50 A 148 BL- W G-Y G- W G-Y 
(i!IOD CKT) ~ 411G l OG 1!1. - W 0-1111 G-W 0-1111 )---< 

' C(2) 37G IG BL W-Ill G W-Ill --< 

RENeE 

21 

20 

25 

24 

0 

19 

31 

39 

28 

26 

H 

II TO 

16 446A 
kTU 

22 (NOTE I) 

27 

12 

13 

32 

23 

14 

(NOY 4) • RC(PA2) 44A-E 8A-E 8L-W 5-1111 G-W S-1111 --< 
~C(2) (NOTE 2) 

1 LjP2_l_ 
50C 14C 8L-W 8~-Y G- W !11-Y --< 

I 
45A-E 9A-E BL-W Y-111. G-W Y-111. --< 

RC(P2) 
43A- E 7A-E 8L-W 8k-S G-W 81( - S 

~ ~ Tl2l 

~ 
50G 14; 8L-W M-!!1( G-W BR-Ill< 

R(2) 
50E 14E BL- W 5-Y G-W 5-Y )---< 

36 

33 

37 

35 

31 

34 

Fig. 33-Connedions for 448A KTU (Variable Delay Timer Circuit) (Sheet 2 of 2) 
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SECTION 518-215-405 

SELECT JACK ASSOCIATED WITH 400-TYPE KTU ANO COIOIII:CT AS SHOWN 

Tt 
.. I.CI ,.L 
TEL SETS 

TO 
ATT[MD.\IIT 
STATION 

JIOTUt 

"* 01 IICI (") 

II* 01 ~GI (" ) 

T 

• 
A 

AI 

Ll 

L(l) 

51(" AIID ,2) 

S(") 

Ll(" UD '2) 

L(") 

111101 nt(,2) 

... 01 IICI(,2) 

L(l'2) 

5(1'2) 

>- T 

• 
A 

AI 

LG 

Rtt 01 RCI 

Rlt 01 RGI 

L(ATI) 

L(AT2) 

Jl 

18 

28 

SGI 

68 

"' 

IC 

zc 
3C 

4C 

5C 

6C 

40 

I 511 

ID 

2D 

SD 

40 

5E 

I. 449A lTV COMTAIMS TWO CIRQIITS. 

J2 J3 J4 J S 

78 138 199 2SB 

88 148 2011 268 

IIGI 17GI 23GI 29'* 

128 188 248 308 

12GI I SCI 24GI 30GI 

7C 13C ltc 25C 

8C 14C 20C 26C 

9C ISC 21C 27C 

IOC IIC 2ZC 28C 

IIC 17C 23C 29C 

IZC IIC 24C 30C 

IOD 160 22D 2BD 

I liD 1170 !230 1290 

70 I 3D 190 250 

80 140 200 260 

9D lSD 210 270 

100 160 22D 28D 

II[ 17E 23[ 29E 

z. CDIIIIECT B ao ONLY IF 44IA HU 15 I'IIOVIDED. IF 44IA HU 

J6 

318 

329 

3SGI 

368 

36GI 

31C 

3ZC 

33C 

HC 

35C 

36C 

340 

13511 

310 

320 

33D 

340 

3SE 

15 I'IIOYIDED, MOIO[ fW Tilt: IIMG(R C-ECTIOIIS ARE REtuiRED . 
J. TO 400-TY,[ ITU ASSOCIAHD WITH FIRST CIRCUIT fW 449A HU. 
4. TO 4GO-Tm ITU ASSOCIATED WITH SECOIIO C IRCUIT fW 449A KTU. 
5. 'LAC[ STR., ON 400-TYn KTU AS FOLLOWS : 

• 4009 AIID C - STU, TERMIMAL 4 TO 8 
o 4000 - STI., TEIIMIMAL 6 TD I 

o 4000 • CONNECT TERMINALS C3 TO C4 

F'ott u•E AI.CIMG 
FOI C- AUDIBlE RIMGIItG 
USE IIJA2 AD.,TER TO NUL T I ~[ LEADS 

COIIHECT I IIG BLOCK 

J7 J 8 Jll Jl2 Jl3 Jl4 JIS 

378 18 18 78 138 198 258 

388 2B 28 88 148 208 268 

41GI SGI SGI "'' 17GI 23QI 29GI 

428 68 68 128 168 248 308 

42GI "' 6GI 12GI 18GI 24GI 30GI 

37C IC IC 7C 13C 19C 25C 

38C 2C 2C 8C 14C 20C 26C 

39C 3C 3C 9C ISC 21C 27C 

40C 4C 4C IOC 16C 22C 28C 

41 C 5C sc IIC 17C 23C 29C 

4ZC 6C 6C 12C 18C 24C 30C 

400 40 40 100 160 22D 2BD 

1410 !so I so I liD 117D 1 230 1290 

370 ID ID 70 130 190 250 

380 20 2D 8D 140 2DD 260 

390 3D 3D 90 lSD 21 0 27D 

400 40 40 IOD 160 22D 280 

41E SE SE II[ 17[ 23£ 29E 

Jl6 Jl7 

318 378 

328 388 

35GI 41GI 

368 428 

36GI 42GI 

31 C 37C 

32C 38C 

33C 39C 

34C 40C 

3SC 41C 

36C 42C 

340 400 

13SD I· ID 

310 370 

32D 380 

330 390 

340 400 

35£ 41E 

Fig. 34-Connections for 449A KTU (Immediate Transfer Control Circuit) (Sheet 1 of 2) 
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Jl8 

438 

448 

47GI 

468 

48GI 
(NOT[ S) 

43C 

44C 

4SC 

46C 

47C 

48C 

460 

lm I 

430 

440 

4SD 

460 

47E 



(NOT£ 3) 

T 011 R~ -
~t11 

• 011 we 

I*OIIRCI(PI) 

811011 IGI(PI) 

l(l) 

_L ~ - LP(PI) 

__j All 011 RCI(ATI) 

811 011 RGI(ATI) 

(NOTE 4)- f--' L(ATI) 

S(PI) 

~I)(NOT)[~ 
C(l) 

TOR K 

R 011 RC 

L(Z) 

811 011 I~I(PZ) -
II* 01 RCI(PZ) 

L(P2) 

- S(P2) 

- Rll OR RCI(U2) 

- 8* 011 RGI (AT2) 

8 , (NOTE 2) 

•I~ >:::::" 
C(2) 

~ 
L(AT2) 

TO 448A KTU 
(lr PROVIDED) 

ISS 7, SECTION S18-215-405 

ROW AN> TE~ ASSIGfriiENTS rnA JACKS s HOioll 
J7 J8 Jll 

c- c- IIMD(ll LUI ILK I ILK Z 

3tc ~ Ill w-o 
4~ 4& IL o-w 
478 Ill IL·W IIK·I 

47A• [ II A•[ IL-W Y-O 

4K 131 IL·W IK-11 
49[ 13[ lll·W Y-S 

44Q 81 IL-W Ill-• 

430 7G IL·W IK-IL 
48A•E IZA·E IL•\1 G-Y 

4SA• t lOA•[ IL-W IL·Y 

4ZQ 6G Ill a-w 
39A-[ 3A-E Ill It-S 

5~ 141 lll-W BR·BK 

50[ 14[ IL•\1 S•Y 

50C 14C lll·W BR·Y 

37A•E lA•[ Ill 11-BR 

3U·E ZA·t Ill BR·\1 

381 aG BL IL•W 

37G IG Ill II-Ill 

4611 I~ IL·W o-• 
50 A 1411 IL·W el-Y 

45A•[ ... [ IL·W Y•IL 

481 IZQ IL-W Q•ll 

43A•[ 7A·E Bl-W BK·S 

JIS 

IIIID[R LtAO 

0 It-O 

Q o-w 
o-w IK·G 
o-w Y•O 

G-W ·-· o-w Y-S 

G·W lll-BK 

o-w .... 
G-W G-Y 

o-w IL-Y 

8 Q-W 

8 W-5 

8-W BR-BK 

o-w S•Y 

1-W IR•Y 

G lt-BR 

Q BR·W 

8 IL-'tl 

8 II-Ill 

Q-W G-BK 

8-W ;-y 

o-w Y•lll 

G-W rll 

G- W 81-5 

, OR 
rUEIICE 
LY 

u 
011 

--< 0 

--< 19 

~ 
25 

Z4 

~ 
31 

30 

--< 21 

~ 
z; 

ze 
--< 39 

--< 

~ 
II 

TO 44tA 
KTU 

31 (NOTE I) 

--< 34 

--< 33 

--< IZ 

--< 13 

--< 

~ 
14 

Z3 

--< 32 

--< 37 

--< 27 

--< 35 

Fig. 34-Connections for 449A KTU (Immediate Transfer Control Circuit) (Sheet 2 of 2) 
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34A VOICE 
COUPLER 

TO CUST!J1ER- ('~---3 I 

:::~~ ----F---~ 

~~ JJ 

r--J:71---r-;J;;-7-r-J8;;;-"T""-J':':1':'1---r--;J:-;13;---, Sl«lWN FOR 
t--.:ico.o'="c""T~Uili'-;8;;L-I;;OCK;;ii"-f--""-"-'0'8I;ot«lE!;,;R,.::.:::...--i REFERENCE 
1--;1__;;;:::::;;:2 :.:.r=-:, ,"":;2-f-;;8,.-L -,r;8;;L::;-W;T.G~-r;;-G-""W,...., ONLy 

~t-_,~.~~~.~3~A-~E~7A~-~E~~-r.~~-S~~-f~~f-~s-i~~ 
4SG 44A-E 8A-E S-~ S-~ ~ 36 

TO TO 
CO/PSX STA 

NOTE 1 FOR THE 7TH LINE, 
CONNECT T(STA) TO THE 
SAllE TERI'II NAL AS T I CO I 
USING 183A2 ADAPTER . 

R co 4BG 400 4G o-w o-w r--( 19 
~ ~A 3~ 43G 7G ~-8 BK-8L f---< 20 

3SE 39G 3G 11-0 W-0 f---< 
T STA 35G 420 6G G- W G-W f---< 1 

(~t--~4~3G~~~~E~10~A~-E~--+8~l~-~y+--~8~L-~Y-i~39 
~~~ : :: : ~~~81 ~~~H~~ 
l~ 34G 45G 9G ~-0 ~-0 ~22 
~~ ~8 47A-E 11A·E Y-0 Y-D ~24 

JRO I~ 32E 47G 11G ~-G ~ G ____., 25 
LINE[~ 1A-E 37A- E 1A·E W·BI! W- BR - __( 12 
l~ 2A-E 3BA-E 2A-E BR- W BI!·W ~ 13 !~ 18 ~~ 36G 37G 1G W·8L W-8L 14 KTU 

4TH I~ 36E 3BG 2G 8l-W 8L -W --<9 
LINE ~~ 34E 42A- E 6A- E S·W S- W --< 

.---J~ 320 4SG 100 0-~ 0-~ --< 23 
-~l.!:gl. 360 49G 13G ~-8 8K-BR --< 31 

5TH ~~ 37E 39A- E 3A-E W·S W-S --< 16 
LINE ___Jl.!:gl 32G 48A-E 12A-E 0-Y 0-Y --( 26 

~~~ ~~ : :~ ~:~ ~:~K r----< ~: 
6TH ~ 33E 50A 148 G·Y G- Y l--..( 32 
LINE ~ 478 45A-E 9A-E Y-8L Y-8l l--..( 37 
~ 37G 500 14G 8R-"' BR-~ ________; ~ 
r~ 328 49A 138 Y-~- Y-G q 28 

7TH I~ 348 49C 130 Y-BR -BR ~29 
LINE~~ """ ouo.; 140 81!-Y BR-Y f----< 33 
l~t-~~~~;m>tt~~ni,E~--~~~--~~-{ 

Fig. 35- .Connections for 4518 KTU (Music-On-Hold)t 



-: ca • 
"' -o 

KEY TEL SET 

SWITCH 
HOOK 

PU 
KE Y 

__r:;t B=H LJ 
SIG KEY II 

~ l 
LAMP (§;: 

AUO SIG 

SIMILAR TYP£' ROW AH0 TERMINAL ASSIGNMENT FOR JACKS SHOWN 

PRI VATE LINE CONNECTING BLOCKS FOR 

CKT AT lh REFERENCE 

DISTANT END I 2 4 ONLY 

T Jl J2 J3 J4 J5 J6 J7 J8 Jl l J IZ Jl3 Jl4 J l5 Jl6 Jl7 Jl8 

R I G 7G 13G 19G 25G 31 G 37G IG IG 7G 13G 19G 25G 31G 37G 43G ~14 

~ 
2G 8G 146 20 G 26G 32G 38G 2G 2G 8G 14G 20G 26G 32G 38G 44G r----'9 

5 G IIG 17G 23G 2 9 G 3 5G 4 1G 5G 5G I IG 17G 23G 29G 35G 41G 47G 

6G 12G 18G 24G 30 G 36G 42G 6G 6G 12G 18G 24G 30G 36G 42G 48G ~I :giA 

IA-E 7A-E 13A- E 19A- E 25A- E 31A- E 37A- E I A- E IA-E 7A-E 13A-E 19 A-E 25A-E 31A- E 37A- E 43A- E ~121 KTU 

I s 2 A-E BA- E 14A-E 20A-E 26A-E 32 A-E 38A-E 2A - E 2 A- E BA- E 14A-E 20A-E 26A-E 32A-E 38A- E 4 4A- E ~13 

t-'- 3A- E 9A-E 15A- E 21A - E 27A- E 33A E 39A- E 3A- E 3A - E 9 A- E 15A-E 21A-E 27A-E 33A- E 39A- E 45A- E ---(16 

~ 4A- E IOA- E 16A- E 22A-E 28A-E 34A-E 40A-E 4A-E 4A- E IOA- E 16A- E 22A - E 28A-£ 34A-E 40A- E 46A-E 

L :~~~ 8 

CO NN BLOCK I 

A 8 c 0 E FIG H 
0 0 0 0 0 OIO 0 

T r O T I J DISTANT 

--<> 0 0 0 0 0 0 R PRIVATE 

TO I R 2 b 
LINE 

TE L ~ 0 0 0 0 0 0 

SET 5 3 
---oooo o o 0 0 

~0 0 0 0 0 0 0 

RG J LG 5 J AUO 
--<> 0 0 0 0 0 0 RC SIG 

~0 J 0 0 0 0 0 

TYPIC AL EXAM PLE : INSTA LL ER WIRING 

NOTE : 
DIODE MATRIX MUST BE FURNISHED LOC ALlY . 

* SIGNAL KEY MAY BE A CONVERTED PICKUP KEY OR 

ANY EXTERNAL NONLOCKING KEY. 

OPT I ON STRAPPING ON 461A KTU OPT I ON BLOCK 

r EATURES OPT ION 
STRA P 
TERH I 'IALS 

UNDER I NT ERRUPTED RING \J 7 TO 8 

CONTROL or 
T / M( ·OUT 

STEADY RING T 6 TO 7 

CIRCU IT CONHON WI TH Dl DOE 
AUD I BLE 

(B RE LAY) HATR I X CON TR OL 
s 7 TO 8 

SI GNALS 
UNDER STEADY RI NG R 
CONTROL or 

R RELAY CONHON \J ITH DIODE 

HATR I X CONTROL 
N 

-, 4 TO 6 

10 SECONDS X 1 r.; 2 

16 SECONO~ l 2 TO 3 

T I HE-OUT 
WITHOUT 

Q(MQV( 

23 SECONDS X OR X X OR l 
STR APS 

AUDIBLE RI NGBACK TONE " • Tv tV 

Fig. 36- Connections for 461 A KTU (Manual Signaling, Ringdown Private Line Circuit) 

~ 
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U> 
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CONNECTING BLOCK 3 
J 1- J4 JS-JB J11 - J14 J15-J1 8 

12B 13A 12C 13C 
12H 13H 12F 13H 

f«JTE , 467A KTU CAN BE INSTALL EO I N ANY 
COIN'CTIII . KTU NJNITORS B BATTERY 
WI< I CH IS FACTIIIY WIRED TO AL L 
CONNECTORS . NO EXTERNAL CONNECTIONS 
ARE REQUI RED. 

467A 1~ TO 
17 KTU 

Fig. 37-Connections for 467A KTU (Low-Voltage 
Monitor Circuit) 



: 
ca • 
0. 

LAMP 

~ 

20 .... 
LAMPS 

~ 

l Jl 

~ 
6A-[ 

SA-E 

RC Jl 

~ 6C 

6A-[ 
LG 

~A-E 

I J2 J3 I 
IZA-E 18A .. [ 

I I A-[ 17A-E 

J2 JJ 

12G IBC 
12.4-E IBA-E 

IIA-E 17A -£ 

RW AND TERMINAL ASSI GNMENT FOR JACKS 

CONNECTING BLOCK 

I 2 

J4 I J5 Js I J7 JB J II I J l 2 J l 3 j 
z<A-r I 30.\-r 36A-[ 42A-E 6A- [ 6A-[ I IZA- E I BA-E 

23A-E I 29A-E 35A-E 41A-E SA-E SA-E I I lA-[ 17A-[ 

I 

J4 

24G 

24A-E 

23A- E 

RW AND TERMINAL ASSIGNMENT FOR JACKS 

COHNECTI NC BLOCK 

2 

J5 J6 J7 JB Jl l J l2 JIJ 

JOG 36C 42G 6C 6C 12C IBG 

JOA-[ 36A-[ 42.4-E 6A 6A-[ IZA-E IBA-E 

29A-E 3~A-E 4/A-E 5A- E ~A-E 1\A-E 17A-E 

r-

"., [t=; 
. 

0 0 0 0 0 0 0 

0 0 0 0 0 0 0 

TEL SET ---<> 0 0 0 0 0 0 0 
AI 
---<> 0 0 0 0 0 0 0 
LC 
---<> 0 0 0 0 0 0 0 
L 
---<> 0 0 0 

0 0 0 0 
2 

0 0 0 0 0 0 l:--2---STRAP 
A00[0 

0 0 0 0 0 

0 0 0 

[LG 2~ TO ZO '--Q 0 0 0 

ADDITIONAL ~ 
lAMPS 

0 0 

TYPICAL EXAHPL[ , INSTALLER WIRING 
SHWING 400-TYPE KTU I N J3 AND 469A 
KTU IN J4 

J 14 

24A- [ 

23A-E 

Jl4 

24C 

24A - E 

23A-E 

Fig. 38-Connedions for 469A KTU (lamp Exte nder Circuit) 

4 

I Jl 5 Jl6 

JOA-E J6A- [ 

29A-E JSA-E 

4 

J 15 J 16 

JOG J6C 

JOA-E 36A-E 

29A-E 3~-E 

CONN BlOCK I 

Jl7 I JIB 

42A-[ I 4BA-E 

41 A- [ I 47A-[ 

Jl7 JIB 

42G 4BC 

42.4-E 4BA-E 

41A-E 47A-E 

MOWN fOR 
ERENCE 

TO 
400-
TYPE 
KTU 

HOWN FOR 
ERENCE 

IJ TO 469A 
8 KTU 

Cii 
Ill 

_'I 

~ 
i5 z 
Ul 

~ -Ul 

~ 
Ul 



SECTION 518-215-405 

ROW AICl TERIUNAL ASSJGiftNT Fill JACKS 

CONI£CTJNG BLOCK 

I 2 4 

Jl J2 J3 J4 J5 JS J7 JB Jll 12 13 14 15 IS 17 IB 

TO CO LINE ( 

T(C!l) 
10 7G 130 19G 25G 31G 37G IG IG 7G 130 19G 25G 31G 7G 30 

R(C!l) 
2G BG 14G 20G 2SG 320 I38G 20 20 BG 14G 20G 2SG 320 3BG 440 

~ SG 120 I BG 240 30G 3SG 420 SG SG 120 I BG 240 300 3SG 420 BG 

- IA-E 7A-E 13A-E 19A-E 25A-E IA-E 7A- E IA-E IA-E 7A-E 13A-E 19A-E 25A-E IA-E 7A-E 3A-E 

AiUi'" 2A-E BA- E 14A- E 20A-E 2SA-E 132A-E P8A-E i2A-E 2A-E A-E 4A-E A-E A-E 12-\-E A-E A-E 

3A-E 9A- E ISA- E 21A-E 7A-E 3A-E P&A-E A-E JA-E A-E 5A-E IA- E 7A-E IJA- E A-E A-E 

UNlESTRICTEO 
TELEPHONE :--
SET 

~ 

:- ROll Alll TERIIINAL ASS!GiftNT Fill JACKS 

f- CONI£CTJNG BLOCK 

~ I 2 4 

Jl J2 J3 J4 JS JS J7 J8 J11 12 13 14 15 16 17 18 

~~o 7G 130 19G 25G JIG 37G 10 I G 7G 13G 19G 250 31G 37G 30 

RESTRICTED R(CO) 20 8G 140 20G 2SG 320 3BG 120_ 20 BG 140 200 2SG 320 ~ 4G 

TELEPHONE ~ 50 11G 17G 23G 29G 350 41G 5G 5G IIG 170 23G ~ 5G IG 7G 
SET RC SG 120 IBG 240 JOG 3SG 420 ll(l_ SG 120 IBG 240 30G 36G 420 ~SG 

T 1A-E 7A E 13A-E 19A-E j25A-E IA-E 7A-E A-E IA-E 7A-E 13A-E 19A-E 25A-E ~lA E ~7A-E 3A-E 
R 2A-E SA-E 14A-E 20A-E 2SA-E 32A- E 39A-E A-E 2A-E j.I-E 4A-E toA-E ISA-E IU- E [SA-E ~A-E 

3A-E 9A-E ISA- E 21A-E 27A-E 3A-E 39A-E A-E 3A-E A-E SA-E IA-E 7A- E IJA-E tsA-E ~A-E 
AI 4A- E IOA-E 16A-E 22A-E 29A-E 4A-E OA- E A-E 4A E 10A·E 16A-E 22A- E 29A-E ~4A-E i40A-E iiSA-E 
LG SA-E IIA-E 17A-E 23A-E 29A-E 35A-E IA- E A- E SA- E 11A-E 17A- E 23A-E 29A-E ~A-E IA-E 7A-E 
L 6A-E 12A-E 18A-E 2U-E JOA-E 36A-E 2A-E A-E SA-E 12A-E IBA-E 24A-E 30A-E ~A-E 2A-E 8A-E 

Fig. 39- Connections for 471-Type KTU (Battery Reversal Toll Restriction Circuit) 
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s f«lWN FDA 
ERENC£ 
y 

REF 
ONL 

~ 
~ 
~ 

14] 
9 

1 TO 
471A 

12 KTU 
13 

IS 

RE 
ON 

Sl«lWN FDA 
FERENCE 
LY 

~ 
14 

9 

~ TO 
12 400-

~ 
13 TYPE 

16 
KTU 

f--< 



TiCO) 

TO CO ( RICO ) liNE 

A 

T 

R 

A l UI 

I 
-

UNRESTRICTED -
TELEPHONE -
SET -

-} 1G 
~ "" RG 

"" "" 
R 

1A-E 
RESTRICTED 
TELEPHJNE A 
SET A1 -

LG 

L . ··-

(NOTE 1) 

ROW ANO TERtiiNAL 
ASSIGN. FilA JACKS 

CONNECTING BLIJCI( 

1 4 

J1 J11 J13 

1G 1G 13G 

2G 2G 14G 

6G 6G 18G 

1A- E 1A- E 13A-E 

2A- E 2A-E 14A-E 

3A- E 3A-E 15A- E 

SI«JWN FilA 
REFERENCE 
ONL Y 

14 

9 

1 TO 4796 
KTU 

12 !NOTE 2) 

13 

16 

ISS 7, SECTION 518-215-405 

NOTES ' 
1. THE 4798 KTU IS AN 8- INCI< BOARD ANO 

P'OUNTS IN J1 AMJ J2 , J1 1 AMl Jt2 
OR J13 AND J14 . 

2. REFER TO SECTION 518-215- 401 FilA 
INFIJAI1AT!ON ON PLACE"ENT OF OPTIO 
PLUGS ON 4798 KTU ANO 107A AND 
1078 CIRCUIT rmtJLES . 

ROW AND TERtiiNAL ASSIGiftNT FilA JACKS s HlWN FilA 
FERENCE 
LY """'""'"' "'""" RE 

1 2 4 ON 

lG_ -""'-
""- '"" -< 
"" 1/U "JU """ """ ••• "" "" "" "" L"' L""" 1 '" 1"" '"" "'" 31)1; """ """ "" '"' '"" '"" "' JIJij "'"' .... -< 
-E 13A- 19A- 20A- - ~7A- )1A- 1A- )7A- PJA- t I SA• !>A- 11A- - JA- -< - 14A- - - 32A- ~·A- 2A- E 2A- )BA- E P<A- E !\JA- ,.;A- 12A-E ISA-t 4A- t -< - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
- - - - - - - - - - - - -

l<A- l OA- )«A- 1""·-· )JbA-
~··- ~·-· I bA- t )l<A-t p••-t " A-t NA- t ..... , ... , )HA-t k 

Fig. 40-tconnections for 4798 KTU (Rotary Dial Toll Restriction Circuit)4 
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TO ( 
TELSETS 

TO 
STATION 
AUDIBLE 
SIGNALS 

OR 
444A 
KTU 

TELSET-< 
BSY LP 

TO [ 4448 
454A 

OR 
460A 
KTU 

T 

R 

RX 1 

R2 

RX2 

R3 

RX3 

R4 

RX4 

R5 

RX5 

R6 

RX6 

R7 

RX7 

RB 

RX8 

R9 

RX9 

RO 

RXO 

L 

TO 

LK 

BR 

TC 

BY1 

01 

FC 1 

ss 

J1 
CONNECTING 

BLOCK 
1 2 

A~E _/ 812 

A~E _/ 813 

A~E AS 
32 
c ' 

A23 
34 / 

G A22 
32 
F ' 

A25 
35 
A ' 

A24 
32 
G A26 

35 
c A27 
33 
A A20 
35 
F AD 

33 
c A2 1 
35 
G A1 

33 
F A32 
36 _/ 

A 
33 
G 

A33 TO 
494A 

A30 KTU 
36 _/ c A31 
34 _/ 

A A29 
36 / 
F A9 

34 / c ' 
A34 

36 
G A14 

3GB 
' 

831 
37 
F ' 

A16 
50 
E-H 830 

A~9o 835 
37 
c 837 

10 
G 819 
9 

A-E 816 
38 
A BO 
39 _/ 

c 814 

Fig. 41 -tconnections for 494A KTU (TOUCH-TONE 

Selection Circuit)t 



ISS 7, SECTION 518-215-405 

J1 J7 JB J11 J13 

1ST 13A 

[

14A 

LINE 
(NOTE 1) 15A 

18A 

2NO 
LINE 

3RD 
LINE 

4TH 
LINE 

-E 

-E 

-E 

-E 

[ 
[ 
[ 

TO 34A 
VOICE COUPLER ( 

NOTES : 

R(STA) 

T(STA) 

A 

L 

R(STA) 

T(STAI 

A 

L 

R(STA) 

T(STA) 

A 

L 

R(STA) 

T(STA) 

A 

L 

M1 

M2 

CONNECTING BLOCK BINDER 

1 2 1 2 BL BL-W G 

47B 45A SA Y-BL 

340 50E 14E S-Y 

330 44G BG BL-BK 

35E 39G 3G W-OR 

48G 40G 4G 0-W 

46G 44A BA SL-BK 

32E 47G 11G BK-G 

35B 47A 11A Y-0 

43G 46A 10A BL-Y 

43B 43A 7A BK-S 

34G 45G 9G BK-0 

320 46G 10G 0-BK 

37E 39A 3A W-S W-SL 

36G 37G 1G W-BL W-BL 

35G 42G 6G G-W G-W 

33B 43G 7G BK-BL BK- BL 

1A-E 37A 1A WBR W-BR 

37G 50G 14G BR-BK 

1. TERMINATIONS SHOWN ARE FOR 400H IN JK3 , SHOWN AS EXAMPLE ONLY 
2. THIS KTU SHOULD BE USED FOR 4 CIRCUITS ONLY . THE 11 6A1 

CIRCUIT MODULE MUST NOT BE ADDEO BECAUSE OF WIRING 
INCOMPATIBILITY . 

Fig. 42-Connections for 498A KTU (Music-On-Hold) 

G-W 

Y-BL 

S-Y 

BL- BK 

o-w 
SL-BK 

BK-G 

Y-0 

BL-Y 

BK-S 

BK-0 

0-BK 

BR-BK 

SHOWN 
REF ERE 

FOR 
NCE 

ONLY 
/ 37 

34 

21 

0 
19 

36 

25 
24 

39 
/ 35 
/ 22 

23 

16 

14 

20 

12 

38 

TO 
498A 
KTU 
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6684·25 CONII BLK A 

~ 
,-. 

I 
f---

2 
1---
___:___ 

4 -
~ 
__!__ 

7 -
8 -
9 -
~ 

II -
~ 
~ 

14 ------~ 
~ 

17 
f---
~ 
r-!!..... 
~ 

21 
f---
~ 
~ 

24 
t-
~ 

26 

---;;-
-
~ 
_1!..._ 

~ 
_!!.__ 
....E._ 

~ 
34 r-;s-

1---
36 

1---
37 

f---
38 

1---

~ 
40 

~ === 

CONDUCTOR BINDER 
(SEE NOTE) 

(II·Bl) Bl 

(Bl·ll) Bl 

(11-0) Bl 

(O-Il) BL 

(G-Il) BL 

(11-BR) Bl 

(BR·II) BL 

(11·5) BL 

(S·\1) BL 

(R·BL) 0 

(BL·R) 0 

(R·O) 0 

(O-R) 0 

(R·G) 0 

(G·R) 0 

(R·BR) 0 

(BR·R) 0 

(R•S) 0 

(S·R) 0 

(W•G) 0 

(BK·BL) BL·\1 

(lll·BK) BL·\1 

(BK-0) Bl-11 

(0-BK) BL-11 

(BK·G) BL-11 

(G-BK) Bl•\1 

(BK·BR) BL-11 

(BR-BK) BL-11 

(BK-S) BL-11 

(S ·BK) BL•\1 

(Y·BL) BL-11 

(BL·Y) BL•\1 

(Y-O) BL•\1 

(O·Y) BL-11 

(Y-G) Bl·\1 

(G·Y) BL-11 

(Y•BR) Bl·ll 

(BR-Y) BL·\1 

(Y·S) BL-11 

(S-Y) BL-11 

69E OR F APP MTG 

UPPER PIN LOWER 
CONN NO . CONN 
(A) (8) 

14 

9 

0 

19 

I 

12 

13 

16 

8 

3 >-----, 
18 .>:=::::J 
IS >-----, 
17 >-----, 
s >-----, 
6 >-----, 
10 >-----, 
II >-----, 
2 >-----, 
7 r---, 
4 >-----, 
20 

21 

22 

23 

25 

27 

31 

38 

35 

36 

37 

39 

24 

26 

28 

32 

29 

33 

30 

34 

CONOUCTOR BINDER 
(SEE NOTE) 

(11-Bl) G 

(BL·II) G 

(11·0) G 

(O-Il) G 

(G-Il) G 

(II•BR) G 

(BR•\1) G 

(W·S) G 

(S-11) G 

(BK·Bll G·\1 

(BL·BK) G·\1 

(BK·O) G-\1 

(0-BK) G-Il 

(BK·G) G-Il 

(G·BK) G-Il 

(BK·BR) G-Il 

(BR·BK) G-Il 

(BK•S l G-Il 

(S·BK) G-Il 

(Y·BL) G-Il 

(BL-Y) G•\1 

(Y-O) G•\1 

(O·Y) G-Il 

(Y-G) G-Il 

(G·Y) G-Il 

(Y-BR) G-Il 

(BR-Y) G-Il 

(Y·S) G-Il 

(5-Y) G-Il 

NOTE: 
CABLE PIIOYIDED rOR A,,ARATUS MOUNTINGS 
DOtS NOT CONTAIN All CONDUCTOR COLORS llr 
A -HAL COLOR CDOE . 

66114-25 COHN IILK 8 

I~J 
,-. 

I r---z-
f---

r--!-
4 

1---

r--2----
~ 
_]_ 

__!_ 
9 -
10 -

___!.!___ 

____!.!___ 
___!L 

14 
~ 

___!L 

.........!.L 
17 -
18 -

.........!.!.._ 

~ 
21 

1---
22 

~ 
1---

~ 
~ 
~ 
~ 
~ 

29 r---;o 
f---

r--2!.---
~ 

33 
t-
~ 
~ 
~ 

37 
t-
~ 

39 
t-
~ 

41 
I== 

Fig . 43-Connections From 69E or 69F apparatus Mounting to External Connecting Blocks 
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CONN BLK 3 
(66R3) 
IN KSU 

A GRD 

A BAT . 

B GRD 

B BAT. 

ST 

!:t0!5V 

RN 

LW 

Lr 

:!:tov 
LG 

RG 

EXTERNAL 6684- 25 
COHN BLK 

BLK A 

* CONNECT TO NN UNUSED AI TERMINAL ON 
CONN aLK I, 2 OR 4 

t RUN STRAP TO 41A ON CONN BIJ( a 

t RUN STRAP TO 42A ON CONN BLK a 

ISS 7, SECTION 518-215-405 

SHOWN roR 

18 

15 

17 

TO KTUS 

AS 

10 
REQUIRED 

II 

Fig. 44-Power Supply Connections for 69E or F Apparatus Mounting 
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SECTION 518-215-405 

NOTES , 
1. THE 4000 KTU IS fACTORY \/IRED fOR lo-StCOIIO TIME-OUT AND 7-StCOIIO TIM[OUT 

R(SP£CTIYELT PLUS WINDING- HOLD LAMP, AND WAND$ WIRING OPTIONS . 

2. 0100£ MATRIX MUST & fURNISHED LOCALLY. 
3. f OR 30 StCOIIO TINE-OUT CYCLE, REMOVE Z 0" lOll STRAP BtTVttN TtRNINALS I ANO 2 . 
4 , TO PROVIDE TIME-OUT CYCLES Of RING-UP CI RCUITS fROM 3. 4 TO 7.5 SECOIIOS REPLACE 

Z OPTION STR AP \liTH A KS - 13490,LI OR EQUIVALENT (I WATT) RES ISTOR. USE Ollt 
RESISTOR LEAD AS A STRAP BtT\IttN TtRN INALS I AND 2 ANO COIINtCT THE OTHER LEAD 
TO TtRHIN AL 3. USE TABLE etLOW fOR RESISTOR VALUE REQUIRED fOR DESIRED TINt-OUT 

I NT[RVAL. 

TI ME IN 
SEC fROM 

RES ISTOR 
MEGOHM 

EffECT ON DELA YEO 
HOLD RELEASE OPT I OilS 

zc ZJ 

I f THE TIME-OUT CYCLE I S REDUCED IN COIIJUNCTIOI< 
\liTH ZC OR ZJ OPTION, COI<NECT THE RESISTOR AND 
CAPACIT OR AS SHOWN BELOW' 

10 SEC TO' TERMINALS 01< KTU OPT I 01< BLOCK 

7.5 1.2 NONE 

6. 7 • 75 NOT 

5.0 .39 
RECOHHtNDEO NONE 
(NOTE 5) 

3. 4 .zo 

S. \/HEN Z OPT IOH IS PROVIDED WITH ZC OR ZJ OPT IOI<S, 
REMOVE lH( Z STRAP AND USE THE CAPACITOR LEAD AS 

0£R 69[ OR f APP MTG 

COHN A COHN B 
SHOoiN A STRAP BETVHN TERMINALS I AND 2 . 

6. \/HEN THE ZC OPTIOH IS USED DUE TO THE DELAYED 
RELEASE Of THE HOLDING BRIDGE , SOME TRANSMISSIOH 
LOSS I S ENCOUNTERED fOR APPROXIMATELY I StCOI<D 

6684-25 COHN BLKS REfER 
fOR 

[ NCE 

WHEN A STATION REENTERS A HELD CALL. 
7 . ZD OPTI ON I S REPLACED BY ZJ OPT IOI<, HOWEVER IT IS 

NOT NECESSARY TO UPOAT[ CIRCUITS PREVIOUSLY MOO I F'IEO 

....!.._ 

....!!....__ 
TO CO [ 
OR PBX 
LINE 

8. @ OPT ION MAY BE US ED IN LOCALLY ENGINtEREO OR 
RELAY COMMON AUDIBlE ARRANG01ENTS. R 

TO KEY A 

TEL SET AI 

BLK A 

lA 

2A 

BLKB OHLY 

If 14 

2f 

12 

13 TO 

16 4Do-T YP[ 
KTU 

WITH OPTION ZD. [ T 

:r~:~OE[~ ~ LG 

(NOTE 2) ~ C'T.W) ~ L 

::.: [ :: ~~ . = <!> n .. -4-:-:-...---.-:-:-~~ I 
AUD I BLE 
SIGNALS 

VISUAL HOlD 
CIRCUIT 

TII<£-OUT COIITROI. 
(NOTES 3 AND 4 ) 

DELAYED 
HOLO RELEASE 

OPTIOI< STRAPPING ON 400 TYPE KTU OPTIOI< BLOCK (NOTt 8) -
fEATURES 

I NTtRRUPTED RING 

STE AOY RING 

COHI<ON \liTH DIODE ><ATR I X COI<TROL 

LAMP WINK 

LAMP SHADY 

SHORT T IHE DELAY 

LOI<G TIM[ OCLA Y 

R[LEASE or 
HOLDING BR I OGE 
fROM CO OR PBX 
BY LINE CURRENT 
OPENS GR(A TEA 
THAN 

(A PPROX I><ATELY 10 SEC) 

(APPROXI ><ATELY 30 SEC) 

500 HILLISECOHDS \/HEN ASSOCIATED WITH NO. I ESS 
HAVING RtSWITCH CAPABILITY* (USE 5 Uf CAPACITOR, 
SOIA OR [QUI VALENT) t (USE 1.62 Uf CAPACITOR, 
701G OR [QUI VALENT ) 

50 MILLISECONDS WHEN ASSOCIAHO WITH NO. S X .. BAR 
CENTR(X HAVING AUTOMATIC PERMANENT SIGNAL RtLtASE 

It (USE 0.5 Uf CA PACI TOR, 5758 OR EQUIVALENT ) 

t (USE 0 . 162 Uf CAPAC IT OR OR EQU I VA LENT ) 

* WHEN USED WI TH Z OPT ION 
t WHEN USED WITH LONG T I ME 

OPTION 

" 
T 

s 
y 

X 

1.~. 

zc 
(NOTE6l 

ZJ 
~TE 7 

STRAP TERMINALS 

4000 (NOTE I) 400A, B AND C 

5 TO 8 5 TO 6 

6 TO 8 4 TO 6 

5 TO 8 5 TO 6 

7 TO 10 8 TO 9 

7 TO 9 7 TO 9 

I TO 2 I T0.2_ 

2 TO 3 

2 TO 3 

Fig. 45-Connections From 400A, B, C, or D (MD) KTU (CO/ PBX Line Circuit) in 69E or F Apparatus Mounting 
to External Connecting Blocks 
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TO CO [ 
OR ?BX 
L INE 

_!____ 

.!!.._____ 

T 

_B___ 

..L__ 
TO KEY A1 

.1L_ 

ISS 7, SECTION 518-215-405 

69E OR F APP MTG 

CONN A CONN 8 

6684-25 CONN BLKS 

BLK A BLK B 

1A 1F 

2A 2F 

6A 6F 

?A 7F 

BA BF 

128- E 

SHO 
REF 

WN FOR 
ERENCE 

ONLY 

14 

12 , 
16 TO 400G KT\J 

TO DIODE 
MATRIX 
(NOTE) 

TO AUD 
SIG 

[ RC TEL SET 

( ~ >>-:::c--"L--.::::~B--l___::::F-__;j-< 1 

41B 41F 
L 

9A 9F 

TOP VI N OF OPT I ON BLOCK W IT\i HAN IX. E TOWARD 
USER. OPT I ON SYMBOLS SHOWN CONNECTED 
TO TERMINALS INDICATE FACTORY PROVIDED OPTIONS, 

DZ 

• 

* OPTION PLUG STORAGE POSITION 
(FOR USE WHEN ASSOCIATED OPTION IS NOT REQUIRED). 

OPT I ONS 
OPT FEATURES 

i-- TIMEOUT ~~~~~~7~A~~t~y 20 SECONOSl 
SHORT TIME DELAY z 
(APPRO X I MA TEL Y 5 SECONDS) 

f-L.- VISUAL LAMP WINK 
v HOLD CKT AMP <T AnY 

i-\L IN1ERRUPTED RING 

,___r_ STEADY RING 
AUDI BLE COMMON WITH DIODE s SI GNAL MATRIX CONTROL f---

v COMMON WITH RELAY 
CONTROL 

RELEASE OF MINIMUM 
R DELAYeD HOLCING BRIDGe OF 25 MS 

f--- HOLD FROM CO DR PBX 1--RE LEASE BY LINE CURRENT 600 MS 
OPENS 

CONNECT 
OPT I ON OPT ION PLUG 

TO TERMINALS 

z 82-Bl 
y A1-A2 
X A2-Al 

--;:- --r.::r. 
w C?.C' 

v C1-Cl 
R E2-El 

FUNCTION 

RELAY 
INC ANS OR 
RING ltiiT 
CYCLE C1ill 

A R " B 0 R 
c R 0 
L 0* R 

R • RELEASED 
0 = OPERATE 
• = FOLLOIIS RING ING 

NOTE o 

FACTORY 
PROV I OED 

.; 
.; 

.; 

HOLD 

R 
n 

n 

0 

DIODE MATRIX HUST BE 
SEPARATFL Y ORUF.REO AND I.'ISTI.LLED. 

Fig. 46- Connections From 400G (MD) KTU (CO/ PBX Une Circuit) in 69E or F Apparatus Mounting to External 
Connecting Blocks 
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SECTION 518-215-405 

NOTES : 
1. DIODE MATRIX MUST BE FURNISHED lOCAllY 
2. RING liME OUT IS NOT ADJUSTABLE , OCCURS IN 5 TO 8 1/2 SECONDS . 
3. INSTAllER PROVIDED EXTERNAl PORTION OF 

OPTIONS . 

TOP VIEW OF OPTION- HANDLE ASSEMBLY . OPTIONS SYMBOLS 
SHOWN CONNECTED ARE FACTORY INSTAllED OPTIONS 

OPTION 

w 
v 

X 

s 

R 

FEATURE PLUG 
POSITION 

INTERRUPTED RING A2-A3* 

COMMON AUDIBLE A1-A3 
WITH RELAY CONTROL 

COMMON AUDIBLE A2-A3* 
WITH DIODE MATRIX 

LONG HOLD RlSE B1-B2* 
W1 ESS, #2 ESS, 812 
770 , DIMENSION PBX 

SHORT HOLD RLSE B2- B3 
All OTHERS 

*FACTORY PROVIDED 

Fig. 47-tConnections From 400H KTU (CO/ PBX Line Circuit) in 69E or F Apparatus Mounting to External 
Connecting Blockst 
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CONNECT [ 
AS REO 

( SEE INSET) 

INSET 

EXAMPLE Of' CONN BLOCK A PART OF •OIA KTU 

[~ ~ SPARE I ~-----<I. 3 ~~~-o 0 0 0 0 6 

SPARE 2 
0 0 0 0 

j; - - --<. 9 A 

.----<.1 
SPARE 3 0 O O 0 O 

Fig. 48-Connections From 401A KTU (Manual Intercom 
Une Circuit) in 69E or F Apparatus Mounting 
to External Coonnecting Blocks 

ISS 7, SECTION 518-215-405 
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SECTION 518-2 15-405 

69E OR r 
APP ~TG 

CONN A CONN B 

611B4-2S COHN BUCS 

BLK A BLK B 

SHO\IH fOR 

REfERENCE 

ONLY 

Em~l4 

OPTION STRAPPING ON 413A KTU OPTION BLOCK 

fEATURES OPTION 
STRAP 
TERMINALS 

AUO I BLE I STE AOY RING X 9 TO 10 

Sl GNALSll NTERRUPTEO RING z 8 TO 10 

INSET 

CONN BLOCK PART Of 41 3A KTU 

~ R 
SPARE I .--< 12 ::J ~ 0 0 0 0 6 

SPARE 2 .- -< 13 
~ 0 0 0 0 6 

R 
SPARE 3 .-- -<16 :!J 0 0 0 0 6 

SPARE 4 ,....- -<e 
~ 0 0 0 0 0 

Fig . 49- Connections From 413A KTU (Auxiliary Ringup Circuit) in 69E or F Apparatus Mounting to External 

Connecting Blocks 
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S9E OR F 
APP MTG 

TO OIODE [ Rl 
MATRIX _C;_A ________ __ _, 

II SIGNAL KEY MAY BE A CONVERTED PICKUP KEY OR ANY 
EXTERNAL NONLOCKING KEY . 

T SPARE A RELAY CONTACT (FOR CONTROL PURPOSE AS 
DESIRED). 

OPTION STRA PP ING ON 414A KTU OPTION BLOCK 

fEATURES OPTION 

UNDER INTERRUPTED Rl NG II 
CONTROL Of 
TIME-OUT STEADY RING T 

AUDIBLE · CIRCUIT CONMON WITH D IODE s 
SIGNALS (B RELAY) MATRIX CONTROL 

UNDER STEADY R lNG R 
CONTROL Of COMMON WITH DIODE 
R RELAY 

MATRI X CONTROL 
N 

10 SECONDS X 

16 SECONDS z 
TIME-OUT 

WITHOUT 23 SECONDS 
X OR Z 

AUDIBLE R I NGBACK TONE M 

STRAP 
TERMINALS 

7 TO 8 

6 TO 7 

7 TO 8 

4 TO 6 

I TO 2 

2 TO 3 

REMOVE 
X OR Z 
STRAPS 

9 TO 10 

ISS 7, SECTION 518-215-405 

14 

12 

13 
16 TO 

~14A KTU 

19 

0 

Fig. 50- Connections From 414A KTU (Manual Signaling, Ringdown Private Line Circuit) in 69E or F Apparatus 
Mounting to External Connecting Blocks 
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SECTION 518-215-405 

II FACTORY \II RED ON KTU 

69E OR F 
APP MTG 

t FOR I OLE LINE TERM I NAT I ON CONNECT A 

KS·I3490,LI 910 OHM RESISTOR IN SERIES 

\I I TH A 542F, 2 UF CAPAC I TOR ACROSS 

TERMINALS 9 AND I 0, ORDER COMPONENTS 

LOCALLY ANO INSTALL . 

OPTI ON STRAPP I NG ON 415A KTU OPTION BLOCKt 

STRAP 
fEATURES OPTION 

TERMINALS 

INTERRUPTED RING II* 4 TO 6 

AUD I BLE STEADY RING T 5 TO 6 

SIGNALS 
COIMlN \liTH DIODE S* 4 TO 6 
MATRIX CONTROL 

AUDIBLE RI NGSACK TONE "* I TO 2 

V I SUAL HOLD SIGNAL Y* 7 TO 8 

Fig. S 1-Connections From 41 SA KTU (Automatic, 
DC Signaling, Private Line Circuit) in 69E 
or F Apparatus Mounting to External 
Connecting Blocks 

Page 74 
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RG t 

TO A~~ Rl @ 
-'-"-<-

~ 
TO DIODE [ C .I$' 

MATRIX ~\V 

II SIGNAL KEY MAY BE A CONVERTED PICKUP KEY OR 
ANY EXTERNAL NONLOCKING KEY . 

14 

9 

12 

13 
16 

19 

0 

t SPARE CONTACT FOR CONTROL PURPOSES AS DESIRED. 

t FACTORY WIRED ON KTU. 

OPTION STRAPPING ON 41BA KTU OPTION BLOCK 

AUDIBLE SIGNALING 
STRAP 
ON KTU 

COMMON AUDIBLE WITH DIODE s t 5T08 
MATRIX 

STEADY RING T 1 TOI 
INTEIIRUPT[D RING w. 5 TOI 
AUDIBLE RINGBACK TONE M t 9 TO IO 

TO 
416A 
KTU 

Fig. 52-Connections From 416A KTU (Station Line 
Circuit) in 69E or F Apparatus Mounting to 
External Connecting Blodcs 



ISS 7, SECTION 518-215-405 

NOTES : 

SHOWN FOR 
REFERENCE 
ONLY 

TO 1ST CO [ T 14 
OR PBX LINE R 9 

TO LINE SIDE OF 400-TYPE [~ 0 
KTU(ISTLINE) ~19 

21 
29 

30 

TO STAY SIDE OF 400-TYPE [: r . ! 
0 

~ 33
A 

33
F s 2~46• PBX LINE (2ND L1 NE) A t ) 

1 

• 25A 25F • " 
L-..:3c.:4:::A_J._:3c.:4:...F __, 

TO ASSIGNED STA OF [ T 
DIAL INTERCOM LINE R 

T 

utJ 6F s:: TO CONTROL STA [ R 
7F 

PICKUP KEY (2ND LINE) A 
SF (NOTE 2) AI 

TO CONTROL STA [ ET ?: ~ Lillhl 29F f----< 35 
EXCLUSION KEY ER 

(NOTE 3) 

r: ~ c billJ 30F f----< 36 TO CONTROL STA AI 
SIG KEY (NOTE 4) 

TO 1ST CONTROL BLI @ f----< 32 STA (NOTE 5) 36A 36F 

TO ZND CONTROL BL2 @ 
) 38A 38F f----< 33 STA IF PROV (NOTE 5) 

LG 
418 41F ~8 TO CONFERENCE ( 

CIRCUIT LAMP (NOTE 6) 9A 9F 

TO 
417A K7U 
(NOTE I) 

1 . THE 417A KTU PROVIDES CONFERENCING BETIII:EH: 

(A) 2 CO LINES 

(B) TWO PBX Ll HES 

(C) A CO OR PBX Ll HE (A LEAD REQUIRED) AND A DIAL INTERCOM LINE 

2. ASSOCIATED LAMP LEADS FRQiof 400-TYPE KTUS OR INTERCOM CIRCUIT ARE RUN DIRECTLY TO THE TELEPHONE SET. 

3.REMOVE AND INSULATE EXCLUSION KEY LfADS FROM IT AND IR IN TELEPHONE SET, IF CONNECTED. 

4.SIGHAL KEY MAY BE CONVERTED PICKUP KEY OR A~ EXTERNAL NONLOCK ING KEY. 

S.INSTALL A KS-11765, L1 DIODE IN 'A" LEAD OF TELEPHONE SET WHEN CONFERENCE CIRCU IT I S OONTROU.ED BY A NONI..OCKING KEY. CONNECT IN 

ACCORDANCE WITH BUSY LAMP OPTION OF TELEPHONE SET INVOLVED , 
6.LAMP INDICATES CONFERENCE C IRCUI T IS ACTIVATED. 

OPTION STRAPPING ON 417A KTU OPTION BLOCK 

FEATURES OPT I ON STRAP TERMINALS 

ONE STAT I ON I CONTROL LED BY X 6 TO I 0 

TWO STATIONS 1 NON LOCKING KEY WN 
4 TO 6, 8 TO I 0 
~ o---j4--<> 

CONTROLLED BY EXCLUSION KEY y 3 TO 5 

CONTROLLED BY NONLOCK I NG KEY z I TO 2 

NINSTALL KS-11765, Ll DIODES OR EQUIVALENT (PROCURE LOCALLY) BETWEEN TERMINALS AS SH~. 

Fig. 53-Connections From 417A KTU (Add-on Conference Circuit) in 69E or F Apparatus Mounting to External 
Connecting Blocks 
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SECTION 518-215-405 

NOTES : 
1. THESE OPTIONS APPLY TO THE SIGNAL KEY AND AUDIBLE SIGNAL AT Sa •a• 

ONLY . THE AUDIBLE SIGNAL AT sa 0 A0 IS UNDER CONTROL or RELAY •s• . THE 

AUDIBLE SIGNAL AT sa 0 A0 MAY BE PART or A COMMON AUDIBLE ARRANGEMENT 

PROVIDED THE DIODE MATRIX IS USED fOR CONTROL. 

2. THE AUDIBLE SIGNALS AT Sa "A" AND •a• MAY BE PART Of A COMH AUO 

ARRANGEMENT PROVIDED THE DIODE MATRIX IS USED FOR CONTROL . 

BLKA 

~" 
6A 

Rl 7A 
LG 418 

T;~ ~~~ Ll 
(STA ' A") AI 

0 
--"--< 

( 81 TO AVO Rl 
SIG-

~ 

SHOWN FOR 
REFERENCE 
ONLY 

TO 
418A KTU ~ 

TO DIODE c CA 
MATRIX 

USE CONTINUOUS METHOD Of STRAPPING. 

lA 
ZA 

418 

IF 
ZF 

14 
9 

19 

ANY EXTERNAL NON LOCKING KEY. 

OPTION STRAPPING ON 418A KTU OPTION BLOCK 

fEATURES OPTION STRAP TERMINALS 

INTERRUPTED Rl NG \1 2 TO 3 TO 4 t 
T\10•\IAY 
AUTOMATIC STEADY R lNG T I TO 2 TO 4 t 

COMMON WITH DIODE s 2 TO 3 TO 4 t 
MATRIX CONTROL 

AUDIBLE INTERRUPTED Rl NG R 3 TO 4 
SIGNALS ONE·WAY 

AUTOMATIC, 
STEADY RING z I TO 4 

ON[·WAY, 
MANUAL COMMON WITH 0 I ODE 3 TO 4 
(NOTE 1) MATRIX CONTROL 

K 

T\10•\IAY MANUAL (NOTE 2) y 

T\10·\IA Y AUTOMATIC Q 9 TO 10, S TO 7 TO at 

AUDIBLE ONE ·WAY AUTOMATIC, H 5 TO 7, 9 TO 10 
RING-BACK ONE ·WAY MANUAL 

T\IO·WAY MANUAL M 9 TO 10 

Fig. 54-Connections From 418A KTU (Short Range, DC Signaling, Private Line Circuit) in 69E or F Apparatus 

Mounting to External Connecting Blocks 
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TO SIMILAR TYPE [ T 
TIE LINE CIRCUIT R 
AT DISTANT END 

OPT I ON STRAPPING ON 419A KTU OPT I ON BLOCK 

HATURES OPTION 

I NTERRUPHD w UNDER RING 
CONTROL Or 
TINE-OUT STEADY RING T 
CIRCUIT 

COMNON WITH 
AUDIBLE (B RELAY) 

DIODE MATR IX s 
SIGNALS 

CONTROL 

STEADY Rl NG R 
UNDER 
CONTROL or CONNON WI TH 

R RELAY DIODE MATRIX N 
CONTROL 

6 SECONDS X 

I 7 SECONDS z 
TINE-OUT 

25 SECONDS WITHOUT 
X OR z 

AUDIBLE R I NGBACK TONE " 

STRAP 
TERN I NALS 

6 TO 8 

5 TO 6 

6 TO 8 

' 3 TO 5 

9 TO 10 

7 TO 10 

REMOVE 
X OR Z 
STRAPS 

I TO 2 

ISS 7, SECTION 518-215-405 

SHOWN fOR 
REFERENCE 
ONLY 

14 
9 

12 
13 
16 TO 

4 19A KTU 

0 

Fig. 55-Connections From 419A KTU (Automatic Signaling, Ringdown Private Une Circuit) in 69E or F 
Apparatus Mounting to External Connecting Blocks 
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SECTION 518-215-405 

69£ 011 r 
APP MTG 

CONN A CONN 8 
SHOWN fOil 

66114-25 UfUtliCE 
•CONN IILKS ONLY 

III..KA IILKB 
6A 6f 12 
7A 7f 13 TO orr-PREMISE [·~T~=:!:tl:===========~1t±1~j===~ TElEPHONE SET J! IO· X9 

lA If E ZA zr 
SA ar TO 420A KTU 

(ONE PER STA COO£) 

TTG 
( I 

(SEE NOT£) 
5A 5r 

_q tA 9i' ( 8 
STRAP 428 4Zf 

CONN 
8LOCKZ 

OPTION STRAPPING ON 420A KTU OPTION 8LOCK 

fEA TUR£ OPT I ON 

1-'A:.:C<...:::BU:::Z::Z:;E::.R:.., ..:;*.:..18::;Y~OII::...:t~I.:.OY+-'~-l I TO 4 , 
AU018l£ oc BUZZER, 24Y DC 
Sllli!ALS RINGER, U05Y STEADY M 2 TO 4, 

N TO ASSIGMEO STATION or DIAL 
INTERCOM (ANY DIGIT MAY BE 
ASSIGNED TO AN orr PREMI S£ 
STATION) 

t WHEN THE I NTUCOM SYSTEM IS 
EQU I PPEO II I TH "TOUCH-TONE 0 , 

PROV I OE A 400J Dl OOE rOR 
EACH 420A KTU I NSTALLEO . 
PROCURE AND INSTALL DIODE 

LOCALLY 

NOTE : 
WHEN MOll[ THAN ONE 420A 
KTU IS US£0, THE TTG 
CONNECTIONS MUST BE 
MULTII'I.£0 USING A 
CONTINUOUS STRAP. 
EXAMPLE: 
407-
011 
424- • 
TYPE 
KTU 

Jl AND 
J2 

1ST 
420A 
Ktu 

CONN A 

ZNO 
420A 
KTU 

CONN I 

Fig. 56- Connections From 420A KTU (Dial Intercom, long line Circuit) in 69E or F Apparatus Mounting to 
External Connecting Blocks 
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ISS 7, SECTION S18-215-405 

SHOWN FOR 
REFERENCE 

ONLY 

""'"' [ 
14 

9 

8 
12 

13 
16 

STRAP 

'"' ""' [ 
20 
21 

22 

3' TO 
36 

42 1A KTU 
23 

'""'"' [ 
26 
24 

25 
37 

39 

27 

OPTION STRAPPING ON 4ZIA KTU OPTION BLOCK 

FEATURE OP TI ON 
STRAP 

TERMINALS 

I TO 2 
GENERAL w ' TO 6 
PURPOSE 

7 TO 8 

Fig. 57- Connections From 421A KTU (Power Failure Transfer Circuit) in 69E or F Apparatus Mounting to 
External Connecting Blocks 
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SECTION 518-215-405 

P/0 427B 

El. StRI tS 4 01t 
427C KTU 

N 

(NOTE II 

---~ B21 -t 8 GAO 

::1 .... 
" ... .. .. 
';" .. 
"' .. 
"' 0 

' ,._ 
0 .. 
0 .... 

I 

Yl 

Y2 

Y3 

Y4 

YS 

LT2 * 

CG 

RH 

SHOWN roR RtrtRtNCt ONLY 

TABLE rOR SELECTING WIR I NG ASSOCIATED \l i TH DIAL CODES 

CONNECT LEADS \II TH e rOR DESIRED STATION CODE (NOTE II) 

I 2 3 4 5 6 7 8 9 0 XI X2 X3 X4 XS X6 X7 XB X9 

(NOT( 7) 

NOTES : 

® WITH • TOUCH- TONE" 

{!) WITHOUT • TOUCH- TONE • 

I 

CONN 
xo I BLK 2 

Yl 
45A 

Y2 f---

Y3 ~ 
46A 

Y4 f---

YS ~ 
LT2* ~ 
CG ~ 

39F 
1----
~ 

2. USE CONTINUOUS METHOD OF STRAPPING ON CONNECTING BLOCKS FOR B GROUND. 

3 . PROVIDE SEPARATE SIGNAL KEY FOR EACH STATION CODE TO BE SELECTED. 

4 . PROVIDE A SEPARATE 421A KTU FOR EACH STATION CODE TO BE SELECTED. 

S. 1r HORE THAN ON( 421 A KTU I S USED ro~ OSS , CONNECT AS SHO\off : 

® < 
(NOT£ 2)~ 

< 
TO r~ SIGNAL 

~~~Tt 3 l~ 

:~~~;~7= OR g, ~~~~~ :~:l'ru 1;.-::.1 !::'\"" 
4_27_C K_!!!___, 
~ B2 1 t 37 ~ 26 >-< 37 ~ 

L-----~ l0 
g N 

26 37 

LAST 
42 1 A KTU 

T 
~ 

~ B 

6 . SELECT CODE AND CONNECT LEADS FOR SELECTED CODE AS SHOWN IN VERTICAL COLUMN. 

7. A 400J DIODE !PROCURE LOCALLY I MUST BE CONNECTED AS SHOWN BELOW BETWEEN THE 

LK AND RH TERMINALS OF THE 407- OR 424- TYPE KTU WHEN PROVIDING DIAL TONE . 

LK-... Ilj~-RH 

* 424- TYPE KTU ONLY 

69( OR 69r 
APP MTG 

CONN CONN 

A B 

BLOCK BLOCK 

A B 

6A 6r 

29A 29F 

30A 30F 

3 1A 3 1F 

32A 32F 

42A 42r 

42B 42E 

SA SF 

8A 8r 

8B 8( 

8C 80 

25A 2SF 

23A 23F 

26A 26F 

34A 34F 

24A 24F 

SH OWN roA 

Rtr (R(NCE 
ONL y 

~ 12 

35 

-< 36 

-< 37 "' 0 z 
k 39 

.. .. 
"' 
~ 

k ~ .. 
f-< 16 ~ 

~ 

f-< 25 

~ 
22 

27 

f-< 2 6 

f-< 23 

PART OF 
407- OR 
4~4-TYPE 

~--

Fig. 58-Connections From 421A KTU (DSS Feature of Dial Intercom) in 69E or F Appara tus Mounting to 

Exte rnal Connecting Blocks 
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CO {PBX l R(S TA) 

LINE TI STA) 
CIRCUIT 

l 
RC 

CO / PBX 
LINE RG 
CIRCUIT 

401- , 407- l 
Ri) 

OR 424- RG 
TYPE KTU 

li3 
B-B 1 

R R- R1 

N 
B- 81 
R- R1 

E 

I~ 
BZ1 

BZ l 

LS ~ 

+ r 
KEY TELSET 
i r«JTES 1 
ANO 3 ) 

SSE OR F 
APP ~TG 

CONN1 CONN 
A B 

66B4-25 
CONN . BLKS . 

BLK A BLK B 
2A 2F 

7A ~f 7F 

1A 1F 

l SA I SF 

34A T 34F 

31A T 31F 

SA I Sf 

r«lTES o 

ISS 7, SECTION 518-215-405 

SliO WN FOR 
RENCE REFE 

ONLY 

1------< 
~ 13 

1------< TO 
14 421A 
12 KTU 

(NOTE 
2) 

2S 
37 

1. WIRE KEY TELSET FOR BUSY LAII' F EATLRE . 
NVOLVEO . 

KTU 
REFER TO 502 OIVISION FOR SET I 

2 . STRAP TER~INALS 1 Ar«l 2 ON 421A 
OPTION BLOCK. 

3 . INSTAll KS-21 7SS , l 1 OIOOE OR 
EQUIVALENT. OBTAIN lOCAllY . 

Fig. 59-Connections From 421A KTU (Audible Signal Suppression) in 69E or F Apparatus Mounting to External 
Connecting Blocks 

Page 81 



SECTION 518-215-405 

OPTION STRAPPING ON 421A KTU OPTION BLOCK 

SHOWN FOR 

REFERENCE 
ONLY 

FEATURE 

PRESET 

CONFERENCE 

407- OR 
424-TYPE KTU 

OPTION 
STRAP 

TERMINALS 

I TO 2 w 
7. TO 8 

CONN BLK 2 

SELECTED STATION MA~RIX 

14 

20 

(A~~c·~::~R~6!.~ ~ 6A 6F 12 
TO LAMP [~7A 7F 13 

AT SELECTED STATION 29A 29F 3~ 

TO 42SA (MD) OR 8 KTU ----n~~::::j:::!!~=l 
• L" LEAD Of CODE ASSIGNED ~ 9A I'F 8. 

TO PRESET CONFERENCE . 8A . BF . 16 

24A 24F 23 

~ 
CSEE NOTE) 

22A I 22F f--.---< 21 

22 

STRAP 
36 

STRA~ 
13 

TO 
42 1A KTU 

TO 

TO RINGER AT 3IODE 
STRAP- "] 14 

4 13A KTU 

TO 407- OR 424-TYPE 
KTU SECL~~:E:S;I;;;:g ~~ _________ _.. ________ _ (SEE HOTEl R 

PRESET CONF 

NOTE : 

THE 413A KT\1 IS USED ONLY WHEN ACCESS TO THE 
PRESET CONFERENCE IS BY DIAL CODE OR BY 
DIAL CODE AND DSS . THE 413A KTU IS NOT USED 
WHEN ACCESS TO THE PRESET CONFERENCE IS 
LIMITED TO DSS. SEE FUNCTIONAL SCHEMATIC. 

* MUST BE FURNISHED LOCALLY. 

9 

Fig 60-Connections From 421A KTU (Preset Conference Circuit) to Dial Intercom Une in 69E or F Apparatus 

Mounting to External Connecting Blocks 
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KEY TEL SET • Sill TCH 
HOOK 
•I 

't A 

A I 

TO 
PICKUP 
KEYS 

11 fOil UNITS 422B KTU 
rOll TENS 4226 KTU 

SEE INSET 

STA I 011 XI 
STA 2 011 X2 
STA 3 011 X3 
STA 4 011 X4 
STA 5 011 XS 

CONNECT IN 
SIMILAR 
MANNER AS 
REQUIRED 

STA 6 011 X6 
STA 7 011 X7 
STA 8 011 X8 
STA 9 OR X9 
STA 0 011 XO 

rOll CONNECT I ON or 01 ODE IN THE "A • LEAD, USE THE 
STATION BVSY OPT ION AS SHOWN IN THE CONNECT ION 
SECTION Of TYPE SET USED. 

'11 PROVIDE A SEPARATE 4226 KTU fOil THE UNITS GROUP 
(1·0, SINGLE•DIGIT NOS,) AND fOil THE TENS GROUP 
(XI•XO, T\IO•OIGIT NOS.)+ 

OPT I ON STRAPP I HG ON 4226 KTU OPTION BLOCK 

fEATURE OPT ION STRAP 
TERMINALS 

STATION 
R 

6 TO 8 
BVSY TONE _...__.. 

,441J 011 EQUIVALENT 0100( AS SHOWN 

Bl. 
Bl. 
Bl. 
Bl. 
Bl. 
Bl. 
Bl. 
Bl. 
Bl. 
Bl. 

ISS 7, SECTION 518-215-405 

so e-o 

a 
22 
24 
27 
0 
9 

35 
14 

28 
23 
25 
26 
20 
21 
32 
30 
29 
34 

TO 
4226 
KTU 'II 

·INSET 

CONN 
BI.OCKA 

~ 

t 
WHEN 407-TYPE KTU 
IS PROVIDED 

1----..J 

WHEN 424 - TYPE 
KTU IS 
PROVIDED 

CONNECT 4228 KTU (UNITS) TO L T I 
AND CONNECT 4226 KTU (TENS) TO 
LT2 LEAD 

CONN 
31.0CK B 

~ 

Fig. 61-Connections From 422A (MD) or 422B KTU (Dial Intercom, Station Busy Selector Circuit) in 69E or 
F Apparatus Mounting to External Connecting Blocks 
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COHN 
eLK 2 IN 

KSU Oft * t 

69E 011 f 
APP MTG 

COliN A COliN B 

9 
12 
13 10 
14 423A 

16 KTU 

0 
19 

TO COHNECTIMCO BLOCK TERMINAL ASSOCIATED \liTH 

*MOUNTING fACILITY fOR UIIITS 4228 KTU. 

TO COHNECTINCO BLOCK TERMINAL ASSOCIA TED \liTH 

t MOUJITINCO fA CILITY fOR TENS 4228 KTU. 

\/HEN AODINCO THE 423A KT U TO A SYSTEM EQUIPPED fOft 

"TOUCH-TONE" (426A AND 4278 (SERIES 4) OR C KTUS). 

A 40DJ DIODE MUST BE INSTALLED BETIIEEN THE "RH" 

AND "LK" LEADS Dr THE 407- Oft 424 -TYPE KTU . 

REI/IRE AS fOLLO\IS : 
REMOVE 

TO 4278 
(SERIES 4 

OR CS~~~CE/ 

ADD 

If TH E SYSTEM IS EOUI PPED \liTH OSS (421 A KTU), 

REI/IRE "RH" LEADS BY TERMINATING ONE LEAD TO 

TERM I HAL SOf AND THE OTHER LEAD TO A 183A2 

ADAPTER INSTALLED OVER TERMINALS SOG AND SOH . 

OPTION STRAPPING ON 423A KTU OPTION BLOCK 

OPTION fEATURES 
STRAP 
TERMINALS 

J DIAL TOHE I TO Z 
R STATIOH BUSY TONE 4 TO 6 

s AUDIBLE R I NGBACK • 
t REQUIRES NO STRAPPING ON KTU 

Fig. 62-Connections From 423A KTU (Dial Intercom, Audible Ringback, Dial and Busy Tone Circuit) in 69E 

and F Apparatus Mounting to External Connecting Blocks 
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NOTES : 

I. REMOVE FACTORY FURNISHED STRAPS FROM THESE 
TERMINALS. 

A28 
A23 

A2S 
A26 
A20 
A21 

A32 
A30 
A2t 

A34 

AB 
A22 
A24 

A27 
AO 

AI 
A33 

A31 
At 
Al4 

B31 

BO 
B20 

Bl 
B2B 

827 

A38 
835 
Bl6 
B34 

837 

Bot 
A39 
A3S 

2. WHEN 407- TYPE KTU IS PROVIDED STRAP TO B GAO. 

TO 
.2!5A 
(MO) 
ORB 
KTU 
NOTE 
3) 

WHEN 424-TYPE KTU IS PROVIDED STRAP TO TERMINAL 
43B-O OF CONN BLK 2 IN THE KSU. 

3 . WHEN THE 42SA !Ma OR B KTU IS INSTALL EO IN A 69E OR 69F 
APPARATUS MOUNTING, THE FOLLOWING LEADS MUST 
BE INSULATED AND STORED: THE S- BK AND Y- BL 
LEADS IN THE BL - W BINDER ; THE BK- 0 , Y-0, BK- G, 
AND BL-Y LEADS IN THE G-W BINDER. 

Fig. 63-Connections From 425A (MD) or 4258 KTU 
(Dial Intercom, Flashing Lamp Circuit) in 
69E or F Apparatus Mounting to External 
Connecting Blodts 

CONNECTING 
BLK 2 IN 

KSU OR It 

ISS 7, SECTION 518-215-405 

SHOWN FOR 
REFERENCE 

ONLY 

812 

813 

It TO CONNECTING BLOCK TERMINAL ASSOCIATED WITH MOUNTING 
FACILITY FOR 4278 (SERIES 4) OR C KTU, IF EXTERNAL. 

Fig. 64-Cannections From 426A KTU (Part of 
TOUCH-TONE Adapter Circuit) in 69E or F 
Apparatus Mounting to External Connecting 
Blocks 
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-·[ BtK 2 IN 
. KSU 
Ollt 

69E OR F 
APP MTG 

CONN A I CONN B 

6684-25 
CONN BLKS 

* CONNECT AS REQUIRED WHEN THE liTH KEY (XYI 

011 12TH KEY (PP) IS USED. 
SHOWN FOR 
REFERENCE t REMOVE STRAP BETWEEN 39E AND 488 OF 

CONNECTING BLOCK 2, IF PROVIDED . 
ONLY 

819 

820 
821 

822 

824 
825 

826 

A36 

A37 

838 

839 
A39 
A35 
821 

827 

t TO CONNECTING BLOCK TERMINAL ASSOCIATED 

WITH MOUNTING FACILITY FOR 426A KTU , IF 
EXTERNAL. 
WHEN ADDING THE 4278 (SERIES 4) 
OR C XTU TO A SYSTEM EQUIPPED 

~~i'!R~J~'[A1°~~ m·JIMT,'il~ f~s';~~TOF 
398. A 400J DIODE MUST ALSO BE INSTALLED 

TO BETWEEN THE "RH" AND "LK" LEADS OF THE 

427 B 407- OR 424-TYPE KTU. INSTALL DIODE AS FOLLOWS; 

(SERIES 4) 88R2 CONN BLOCK 2 

OR C KTU _R_H ___ ~ 

ADO 

IF THE SYSTEM IS EQUIPPED WITH OSS (42IA XTUl 
REWIRE "RH" LEADS BY TERMINATING ONE LEAD 

TO TERMINAL liOF AND THE OTHER LEAD TO A 

183A2 ADAPTER INSTALLED OVER TERM INALS 

SOG AND SOH . 

'IT WHEN ADDING THE 426A AND 
4278 ISERIES 4) OR C KTUS 
TO AN EXISTING SYSTEM EQUIPPED WITH A 
420A KTU, A DIODE MUST BE INSTALLED IN 

THE TTG LEAD CONNECTING TO THE 420A KTU . 

SEE FIG. 52 • 

Fig. 65-Conne<tions From 4278 (Series 4) or C KTU {Part of TOUCH-TONE Adapter Circuit) in 69E or F 

Apparatus Mounting to External Connecting Blocks 
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400-TYPE ~2 
KT\1 CJST OR 13 
ZND LINE) 16 

SHOWN FOR 
REFERENCE 
ONLY 

14 

9 
0 
20 
21 

22 
12 

13 
16 TO 

428A 
KTU 

19 

23 

8 

35 
36 
37 

155 7, SECTION 518-215-405 

NOTE: 

"s" LEAD CAN ONLY MULTIPLE TO 
OTHER 428A KTUS CONTROLLED BY 
THE SAME STATION. 

JE TO CONNECTING BLOCK TERMINAL 
ASSOCIATED WITH MOUNTI NG FACILITY 
FOR 4oo-TYPE KTV . 

Fig. 66-Connec:tions From 428A KTU (Multiline Exclusion Circuit) in 69E or F Apparatus Mounting to Extet'nal 
Connecting Blocks 

[ 

12 

430A 0 
KTU 19 

II 

NOTES: 

SHOWN FOR 
REFERENCE 

ONLY 

I. FOR PRIORI TY HOLD, THE A AND L 
LEADS FROM EACH TEL SET 
CONNECT THROUGH THE 429A CMDI 
OR 8 KTU TO THE 400-TYPE KTU. 

12 

13 

35 

MESS/IGE(~21 
IF ~~~~~~~RD ~22 

0 

2. FOR I HOLD, THE A AND L LEADS 
FROM THE TEL SET SELECTED FOR 
I HOLD CONNECT THROUGH THE 
429A CMDI OR B KTU TO THE 400- TYPE 
KTU. THE A AND L LEADS FROM THE 
OTHER TEL SETS CONNECT DIRECTLY 
TO THE 400- TYPE KTU . 

3. THE 429A CMOI OR B KTU WILL PROVIDE 
TO 
429A 
CMDIOR B 
KT\1 
CNOTE 31 

II 

SUPPLEMENTARY HOLD FOR TWO 
CO OR PBX LINE CIRCUITS. EACH 
HOLD CIRCUIT MAY BE ASSIGNED 
AS PRIORITY OR I HOLD. 

TO CONNECTING BLOCK TERMINAL 
ASSOC IATED WITH MOUNT ING 
FACILITY FOR 430A OR 400- TYPE 
KTUS . 

Fig. 67 - Connections From 429A (MD) or 429B KTU (Supplementary Hold Detector Circuit) in 69E or F 
Apparatus Mounting to External Connecting Blocks 
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~:~( 0 
All) 8 

KTU 

SHOWN FOR 
REFERENCE 

ONLY 

12] 0 ~~. 
19 KTU 
16 

NOTE : 
LIMITATIONS OF THE 430A KTU ARE AS 

FOLLOWs: 
A. FLI OR FL2 LEAO CAN SERVE A 

MAXIMUM Of ~0 LAMPS, 

8 . Sf> LEAD CAN CONNECT TO A 
MAXIMUM OF 20 STATIONS . 

* TO CONNECTION BLOCK TERMINAL 
ASSOCIATED WITH MOUNTING FACILITY FOR 
429A (M Ol ANO B KTU. 

Fig. 68-Connedions From 430A KTU (Flutter Generator Circuit) in 69E or F Apparatus Mounting to External 

Connecting Blocks 
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69E 011 r 
A~~ NT~ 

SH OWN FOR 
6684-25 CQIIj BLJ(S RE FERENCE 

BLK A 8LK B OH LY 

[ XY 4F f-< (NOTE I) 
CONN BLK 2 pp 24F f--< 

C' (NOTE 2) f--< 39E 21F 

468-D 
Y3 

37A 

~ Y2 
39F 45E-G 

Yl f-< 45B-D 1 r 
RH (NOTE 3) 

--< 398 34F 

Bl9 

B23 

B21 

B29 

B30 

814 TO 

826 
440A 
OR Y4 

46E-G 36r --< 832 4788 

47B-D 
YS 

38F --< 
KTU 

B33 
RSI 

28r 486-D --< B38 
TTG (NOTE 4) 

f-< 47E-G 301" 
T 

f--< 17G 6F 
R 

f-< 200 7F 

836 

BIZ 

813 

CONN BLK 3 

r~~~~~==~AA~GRDBA~T~,~~==~~==~~~~~== 114E 1: ISE I : :~: (NOTE 5) ~ :~8 
NOTES' 

I. CONNECT AS REQU IRED WHEN THE I I TH KEY (XY) OR 12TH KEY 
(PP) IS USED. 

2. REMOVE STRAP BETWEEN 39E AND 48B OF CONNECT ING BLOCK 2, 
IF PROVIDED. 

3 . WHEN ADDING THE 440 OR 4788 KTU TO A SYSTEM EQU IPPED 
WITH DIAL TONE(4Z3A KTU), CONNECT THE "RH" LEAD TO 
TERMINAL 501" INSTEAD OF 39B. A 400J DIODE MUST ALSO BE 
INSTALLED BETWEEN THE " RH" AND 0 LK 0 LEADS or THE 407 -
OR 424-TYPE KTU. INSTALL DIODE AS FOLLOWS: 

66R2 CONN 8L K 2 
RH 

39B -, 400J ADD 

40A 
REMCNE 

ADO 408 
STRAP 

50E 

5or 

IF THE SYSTEM IS EQUI PPED WITH DSS (421A KTU) REW IRE 
"RH" LEADS BY TERMINATING ONE LE AD TO TERMINAL 501" AND 
THE OTHER LE AD TO A 183A2 ADAPTER INSTALLED OVER 
TERMINALS SOG AND SOH . 

4 . WHEN ADDING THE 440A KT\1 TO AN EXISTING SYSTEM EQUIPPED 
WITH A 420A KTU, A DIODE MUST BE INSTA LLED IN THE TTG 
LEAD CONNECTING TO THE 420A KTU . SEE FIG. COVERING 
CONNECTIONS OF THE 420A KTU. 

5 . REOU I RED FOR 4 788 KTU ONLY. 

Fig. 69-Connections From 440A (MD) or 4788 KTU 
(TOUCH-TONE Adapter Circuit) in 69E or F 
Apparatus Mounting to External Connecting 
Blocks 
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SELECT JACk AS SOC I ATEO WITH 40G-TT~ kTU AND COIIIIECT AS SHOWN 

TO 
rtiiNCIPAL 
TEL sns 

TO 
ATTENDAIIT 
STATION 

CONNECTING lll.OCK 

I 2 3 

Jl J2 J3 J4 J5 J6 J7 J8 Jll Jl2 Jl3 Jl4 

IS 78 138 198 2SII 318 378 18 18 18 138 198 

28 88 148 208 268 328 3!8 28 28 88 148 208 

88 128 laB 248 308 368 428 68 68 128 laB 248 -12Git IIGII 24GI! 30GI! 36GI! 42GI! 6GI! 6GI! 12GI! 18GI! 241011 

Ti'l OR 'pz) 
IC 7C 13C 19C 25C 31C 37C IC IC 7C 13C 19C 

R(" . OR P2) 
2C ec 14C zoe 26C 32C 38C 2C 2C ac 14C 20C 

A{" Olt PZ)_ 
3C 9C 15C 21C 27C 33C 39C 3C 3C !K 15C ZIC 

AI I•• OR '2) 
4C IOC 16C 22C 28C 34C 40C 4C 4C IOC 16C 22C 

LQ(" OR ~) 
5C IIC 17C 23C 29C 3SC 41C sc sc IIC 17C 23C 

liS(" OR P2) 
6GI! 111011 171011 231011 291011 351011 411011 51011 51011 111011 171011 23Glt 

L(" OR P2) 
6C 12C 18C 24C 30C 36C 42C 6C 6C 12C 16C 24C 

RC(") I 
RC(~) I 

;: R~ I 
T 10 70 130 190 250 310 370 10 10 70 130 190 

• 20 eo 140 200 260 320 380 20 20 BD 140 200 

A 
30 90 ISO 210 270 330 390 30 3D 90 150 210 

AI 40 100 160 220 280 340 400 40 40 100 160 220 

L~ 
50 110 170 230 290 350 410 so 50 110 170 230 

L(ATI) 

L(AT2) 

IC 

NOTES: 
I, 448A KTU CONTAINS TWO CIRCUITS, 
2. 'LACE STRAP ON 400-TT~ KTUS AS FOLLOWS : 

o 4008 AND C - STRAP TERMINAL 3 TO 6 

o 4000 - STRAP TERMINAL 4 TO 8 

o 400G - CONNECT TERMINAL Cl TO C3 

3. TO 400- TYPE KTU ASSOCIATED WITH FIRST CIRCUIT OF 44BA KTU. 

4. TO 400-TY~ KTU ASSOCIATED WITH SECOND CIRCUIT OF HBA KTU . 

* US£ 183AZ ADAPTER TO MUL Tl 'LE LEADS 
t TO 449A KTU OR TURN KEY IF IMMEDIATE RINGER TRANSFER IS REQUIRED. 

I TO FIRST AND SECOND PRINCIPAL TEL SETS IF COMMON AUDIBLE IS TO BE USED 

AND RINGER IS NOT TO II( CUT OFF, 

OPTION STRAPPING ON 448A KTU OPTION BLOCK 

OPTION FEATURE 
STRAP TERMINALS 

1ST CKT 2ND CKT 

AUDIBLE w 
SIGNALS 

INTERRUPTED RING 8 TO 7§ 3 TO sl 

T STEADY RING 8 TO 6 3 TO 4 

X STEADY BUZZER 8 TO 10 3 TO I 

I FACTORY PROVIDED 

JIS 

258 

268 

308 

30GI! 

25C 

26C 

27C 

28C 

29C 

29GI! 

30C 

250 

260 

270 

280 

29D 

Jl6 Jl7 Jl a 
318 378 438 r--
328 388 448 f----

368 428 488 r--
36GI! 42GI! 481011 r--
31C 37C 43C 

32C 38C 44C 

33C 39C 45C 

34C 40C 46C 

35C 41C 47C 

351011 411011 471011 

36C 42C 48C 

310 370 430 

32D 380 440 

330 390 450 

340 400 460 

3SD 410 470 

Fig . 70- Connections From 448A KTU (Variable Delay Timer Circuit) in 69E or F Apparatus Mounting to 

External Connecting Blocks (Sheet 1 of 2) 
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6684-2!5 -CONN BUtS fOil 
REFERENCE 

BU A BUI e OIII.Y 

l''"' l 22A 22f 
TO LIME B(ATI) 

21A 21f RI IIGERS 
R(") 

(NOT\ 3) 
If REQO 2SA 2Sf 
(1ST CKT) B(") 

33A 33f 
T(l) 

3A :sr \ R(l) 
4A 4F \ L(l) 
SA sr \ RC(I) (MOTE 2) 

27A 27r 

21 

20 

2S 

24 

19 

31 

' 
C(l I 

32A 32f 3t 
RC(P I I 

35A 35F 21 -
34A 34f 26 

CONN RC(PAI I 
BLK 3 I 31A 37r 29 

9C 17A· E ll TO 
L(ATI I 

lA er 448A 
16 KTU 

23A 23f 
L(AT2) 

26A 26f 

22 (IIOTE I) 

27 [ ""' &A 6f TO LINE 
R(P2) RIN!lERS 7A 7r 

If REOD B(AT2) 
2ND CKT 

R(AT2) 
36A 36f 

I Cl2) 
24A 24F 

lA If 

12 

13 

32 

23 

14 

I 
RC(,A2) 

30A 30F 36 
T(2) 

' 
28A 28F 

R(2) 
~F 

' RC(P2) ~· 
29A 29f 

' ll2l 

' 
3 1A 31F 

RC(2l ( NOTE 2 1 

I 38A 38F 

38 

34 

35 

37 

33 

(MOTE 4) 

fig. 70-Connedions from 448A KTU (Variable Delay Timer Circuit) in 69E or F Apparatus Mounting to 
External Conneding Blocks (Sheet 2 of 2) 
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S£LECT JACK ASSOCIATED \liTH 400-TYP£ KTU AID COIIIECT AS SHOWII 

TO 
ATTtii!IAIT 
STATIOI 

TO 
ATTEIOAIT 
STATIOI 

COIIIIECT IN~ lllDCK 

I 2 

Jl J2 J3 J4 JS J6 J7 J8 Jll J 12 

18 78 138 198 25!1 318 378 18 18 78 

28 88 148 208 268 328 388 28 28 88 

SQI 11101 17101 23101 2910 I 3Siit 41GI "" 5G. II G. 
68 128 liB 248 3011 368 428 611 611 128 

au 12GI 18101 24GI 30GI 36GI 42GI &GI 6GI 12GI 

U 01 RCt(PI) 

B* OR RGI (PI) 

T 
IC 7C ISC 19C 2SC 31C 37C IC IC 7C 

R 
2C 8C 14C 20C 26C 32C 38C 2C 2C ec 

A sc 9C ISC 21C 27C 3SC 39C 3C 3C 9C 

AI 
4C IDC IIC 22C 28C 34C 40C 4C 4C IDC 

LIO 
sc IIC 17C 23C 2!1C sse 41C sc sc IIC 

L(l) 
8C 12C IIC 24C 30C 36C 42C 6C 6C 12C 

SQ(PI Allll P2) 
40 100 110 220 280 340 400 40 40 100 

S(PI) 

li(PI AID P2) I so I 110 I 170 1 2so 12!10 1350 1410 I so I so 1110 

l(PI) 

810R RGI (PZ) 

UOI RCI(P2) 

l(PZ) 

S(P2) 

;::T 
10 70 130 190 250 310 370 10 10 70 

R 
20 80 140 200 260 320 380 20 20 80 

• so tO ISO 210 270 330 390 30 30 90 

AI 
40 100 110 220 210 340 400 40 40 100 

LIO 5£ liE 17£ 23£ 29£ 3SE 41[ SE SE liE 

Rl 01 RC I 

8101 RIO! 

L(ATI) 

l(AT2) 

IIOTES : 
I. 441A KTU COIH'AIIS T\10 CIRCUITS. 

2. COIIIIECT B GRO OILY 1r 448A KTU IS I'!!DVIO[O. 1r UBA KTU 

IS PROVIDED. -£ Of THE RIIIGER CDIIIIECTIOIS ARE R£<ai1REO. 

3. TO 400-TYP£ KTU ASSOCIATED \liTH riRST CIRCUIT or 449A KTU. 

4. TO 400-TYPE KTU ASSOCIATED \liTH SECOIIO CIRCUIT or 449A KTU. 

5. PLACE STRAP 011 400· TYPE KTU AS fOLLO\IS : 

• 40011 AID C • STRAP T[ltMIIAL 4 TO 6 

• 4000 • STRAP TERMINAL 6 TO 8 

• 400G - CONNECT TERMINAL C3 TO C4 

I r01 LINE RINGING 
I fOil C- AUOIIIlE RIKIIH: 
I USE 183A2 AOAPT[R TO MUTLIPLE lEADS 

4 

Jl3 Jl4 JIS Jl& 

138 198 258 318 

148 208 268 328 

17GI m• 29101 3SGI 

liB 24B 30B 368 

IIGI 24GI 3001 36GI 

13C 19C 25C 31C 

14C 20C 26C 32C 

15C 21C 27C 33C 

IIC 22C 28C 34C 

17C 23C 29C sse 

IIC 24C 30C 36C 

160 220 280 340 

I no l2so 1290 1350 

130 190 250 310 

140 200 Z6D 320 

ISO 210 270 330 

180 220 280 340 

17[ 23E 29£ 35£ 

Jl7 J II 

378 438 r---
318 448 r--
41GI 47GI r--
428 48B r---
42G I 48GI r---

37C 43C 

38C uc 

39C 4SC 

40C 46C 

41C 47C 

42C 48C 

400 460 

1410 lm I 

370 430 

380 440 

390 450 

400 460 

41E 47E 

Fig. 71-Connedions From 449A KTU (Immediate Transfer Control Circuit) in 69E or F Apparatus Mounting 

to External Connecting Blocks (Sheet 1 of 2) 
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T* 

(NOTE 3) 

1 
u ' f J < 

1 ~ T 011 RQ 
< RCI (NOTE 5) R 011 RC 

R*Oit ~CI(") 

B* 011 RGI(PI) 

L(l) 

L(") 

~*Oil RCI(ATI) 

B* 011 ~GI(ATI) 

L(ATI) 

''") 
B (NOTE 2) -TO 1ST 448A1~ 

(NOTE 4) __. - KTUUF PROVI C I 
T 011 RQ 

R 011 RC 

L(2) 

B*OII RGI(P2) 

A* 011 RCI(P2) 

L(,2) 

S(,2) 

R* 011 ~CI(AT2) 

B* 011 RQI(AT2) 

B (NOTE 2) 
•I~ 

TO 2ND 441A C(2) 

KTU (IF P~OV) L(ATZ) 

ISS 7, SECTION 518-215-405 

6684-25 
COIIII !IlKS 

lllK A lllK B 

SA , 
4,\ 4F 

2SA 2Sr 

33A , 
27A 27r 

JtA ,., 
22A 22r 

21A 21F 

34A 34F 

32A 32r 

5A 5F 

1M er 
2tA 2BF 

40A •or 
31A ,., .. .,. 

7A 7r 

ZA 1!F 

lA " 
24A 24F 

liA ,.,. 
SIA SIF 

ZIA ZBF 

ztA ztr 

s 
FOil 
~EF 
OIIL 

ERENCE 
T 

~ 0 

~ 19 

~ 2$ 

~ 24 

~ 31 

so 

~ 
21 

20 

~ 26 

~ 31 

~ 
f--< 

II TO 
UtA 

31 KTII 

~ 34 (NOT[ 

33 

---< 12 

---< 13 

~ 14 

---< 2J 

---< 32 

---< 37 

---< !1 

---< 35 

Fig. 71-Connections From 449A KTU (Immediate Transfer Control Circuit) in 69E or F Apparatus Mounting 
to External Connecting Blocks (Sheet 2 of 2) 
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SECTION 518-215-405 

CO/ P9X STA 

NOTE ; FOR 7TH liNE, 
CONNECT T(STA ) TO 
SAllE TERIUNAl AS T (CO ) 
USING 183A2 ADAPTER. 

Fig. 72-Connections From 4518 KTU (Music-On-Hold) in 69E or F Apparatus Mounting to External Connecting 

Block 
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69E OR F 
APP MTG 

CONN A CONN 8 

6684-25 
CONN 8~KS 

8~K A j 8~K 8 

ISS 7, SECTION 518-215-405 

SHOW 
REFE 
ON~Y 

N FOR 
RENCE 

TO SIM ILAR TYPE [ 
PRIVATE LINE CI RCUI T 

T 
R 

lA IF 

zr I ' 
14 

9 AT DISTANT END ZA 

TOAUDSIG[~ 
Rl @)l 

TO DIODE [ MATR I X _:C:;.A;_ _________ ~ 

Jif SIGNAL KEY MAY BE A CONVERTED PICKUP KEY OR ANY 
EXTERNA~ NON LOCKING KEY 

OPTION STRAPPING ON 461A KTU OPTION BLOCK 

FEATURES OPTION 

UNOER INTERRUPTED RING w 
CONTROL OF 
TIME•OUT STEADY R lNG T 

AUDIBLE CIRCUIT COMMON WITH DIODE 
(B RELAY) MATRIX CONTROL s SIGNALS 

UIIOER STEADY RING R 
CONTROL or COMMOH WITH DIDO£ 
R RELAY MATRIX CONTROL 

N 

10 SECONDS X 

TIME·OUT 
16 SECONDS z 

WITHOUT 23 SECONDS X OR Z 

AUOIIllE R I NGBACK TONE M 

STRAP 
TERMINA~S 

1 TO 8 

6 TO 1 

1 TO 8 

4 TO 6 

I TO 2 

2 TO 3 

REMOVE 
X DR Z 
STRAPS 

9 TO 10 

IZ 

13 

16 TO 
461A KTU 

Fig. 73-Connections From 461A KTU (Manual Signaling, Ringdown Private Line Circuit) in 69E or F Apparatus 
Mounting to External Connecting Blocks 
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SECTION 518-215-405 

TO 
400-TYPE 

KTU 

SHOWN FOR 
R£FER£NCI: 
ONLY 

467A 15] TO 
17 KTU 

f«JTE , B SA IT AMJ B GRO ARE OHL Y LEADS REQUIR£0. 

• COioWECT TO ANY UNUSED A 1 TE~IHAL ON 
BLOCKS 1, 2 , OR 4. 

Fig. 74-Connec:tions From 467A KTU (Low-Voltage 
Monitor Circuit) in 69E or F Apparatus 

Mounting to External Connecting Blocks 

I 69EORf 

SHOWN Filii 
REFERENCE ONLY 

1] TO 
469A 

8 KTU 

NOTES : 
I • LAMP CIRCUIT TO & EXTENDED, 

TO CONNECTING BLOCK TERM I HAL 
ASSOCIATED \liTH THE MOUNTING 

fACILITY fOR 400-TYPE .KTU. 

2. EXTENDED LAMP CIRCUIT TO 
ADDITIONAL LAMPS, US£ 
01<£ 469A KTU fOR EACH 
20 ADDITIONAL LAMPS . 

Fig. 75-Connedions From 469A KTU (Lamp Extender Circuit) in 69E or F Apparatus Mounting to External 

Connecting Blocks 
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69E llA F APP "TG 

C1lNN A I C1lNN B 

66B4-2S CONN BLKS 

BLK A BLK B 
T(CO) 

1A 1F 

R(CO ) 
2A 2F 

TO CO [ 
LINE 

A 
SA SF 

T 
6A GF 

R 
7A 7F 

A(U) 
BF 

I 
-

UNRESTRICTEO ;::::-

~;EPHONE ......_ 

'li "" ... _, .. _ 

"" "" "" 
.,.,... 

-""" tiU '"" '"" ... """ IA- E 7A- E I JA-E ' ISA-E ,20A-E 
RESTRICT EO 
TELEPHONE 
SET 

' bA- t I <A-t 

s HOWN FilA 
EREr«:E 
y 

REF 
ONL 

14 

1 

12 

13 

16 

TO 471 TYPE 
KTU 

ROW AHO ~NAL SSIGiftNT FilA JACKS 

-""- -"" 
""" 

.,. 
"" "" "" "" - . .., "" "" '"" IIIU 

llA-E ~~·-· (IA-t IA-E (1A- E IJA-E 

, __ 
~<A-t ""-t !••-• )I <A-t , .. _. 

ISS 7, SECTION 518-215-405 

SI«JWNFOA 

RE~~RENCE 

1 
-< 9 

l i«lU_ L""" l""" "" 4tu 
TO 

l "'" l """ """ . .., .... 
~ : 400 

ISA-E 
,._. 

II A-t 7A- E JA- E 
TYPE .,._. 

<A-t -< 1 KTU 
1E 

«•-• .,._ . ... -. ,.._. 
~·-· k B 

Fig. 76-Connections From 471-Type KTU (Battery Reversal Toll Restriction Circuit) in 69E or F ApparatuJ 
Mounting to External Connecting Bloch 

Page 97 



SECTION 518-215-405 

(NOTE 1) 

'"G9E'ORF 
APP 
"TG 
~ 

CONN A 
r---
~-25 

CONN . 
BLKS. 

~ 
T(CO ) r;;--

TO CO ( ru-LINE RI CO ) 

A t-s;--
T r;;--
R ~ 
A(U) ~ 

I ~ 

r--
UffiESTRICTEO ~ 
~~~EPIDE r 1 

T 
~ 

~ ~ ~ ~ ~ 
R ~ ""- ~ ~ 
~ ~ -""'- ~ 
R~ 

,_.~ ~- ~ 
RESTRICTED - -
TELEPIIONE - - - -
SET A1 - - - -

LG - - -
L~ ~ ~- ~-

SHOWN FIJI 
REFERENCE 
ONLY 

14 NOTES ' 
1. THE 4798 KTU IOJNTS IN CONNECTIJIS 

9 A ANO B. CONNECTIONS ARE mE TO 
CONNECTIJI A ONlY . 

2. REFER TO SECTION 518- 215-40 1 FIJI 1 TO 479B RfPLAC£11ENT OF OPTIOH PlUGS ON 
KTU 4798 KTU AND 107A AND 1078 12 !NOTE 21 CIRCUIT IU>ULES . 

~ 

13 

16 

ROW ANO TEAftiNAL ASSIGiftNT FIJI JACkS 
'-"'-" 11Mi BLLU\ 

4 
~ ~ 

~ ~ -'-"'- 10 '-"- '" ~ -""'- ~ _._,.,_ 
~ 

~ ~ - ... Zli "" ,_..,_ _ . ..._ -"""- "'"' ~ 
~ ~ 410 "" "" llG "" '"" """ """ '-'-"-
~ ~ 4Zii "" "" 12G 111U <4G 

~ ~ - E (1A-E lA-E - - - - -
- - - - - - - - - -
- - - - - - - - - - -
- - - - - - - - - -
- - - - - - - - - - -

= = j4<A-t ... - t••- l<A- l OA- f••- '""- , .. - (<A-

~ 
~ 
~ 
~ 

-
-
-
~ t••-

s HOWN FIJI 
FERENCE 
LY 

RE 
ON 

~ 

k 

TO 
1 400-

TYPE 
KTU 

Fig. 77- Connections From 4798 KTU (Rota~ Dial Toll Restriction Circuit) in 69E or F Apparatus Mounting to 

External Connecting Blocks 
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1ST 13A 

[

14A 

LINE 
(NOTE 1) 15A 

18A 

TO 34A 

2ND 
LINE 

3RD 
LINE 

4TH 
LINE 

5TH 
LINE 

6TH 
LINE 

7TH 
LINE 

VOICE COUPLER 

-E R(STA) 
-E T(STA) 
-E A 
-E L 

[ 
R(STA) 

T(STA) 

A 

L 

[ 
R(STA) 

T(STA) 

A 

L 

[ 
R(STA) 

T(STA) 

A 

L 

[ 
R(STA) 

T(STA) 

A 

L 

[ 
R(STA) 

T(STA) 

A 

L 

[ 
R(STA) 

T(STA) 

A 

L 
,.., 

( 1'12 

(NOTES 2 AND 3) 
SSE OR F APP 

I'!DUN "TNG 
I CONN A CONN B 

BLOCK A BLOCK B 
31A 31F 
40A 40F 

22A 22F 

3A 3F 
4A 4F 

30A 30F 
25A 25F 
33A 33F 

32A 32F 

2SA 2SF 

23A 23F 

24A 24F 

BA SF 
1A 1F 

5A 5F 

21A 21F 

3SA 3SF 

17A 17F 

SA SF 

35A 35F 
27A 27F 

7A 7F 

2A 2F 
26A 26F 
36A 36F 

38A 38F 

34A 34F 

37A 37F 

SA SF 

28A 28F 

SHOWN FOR 
REFER ENCE 
ONLY 

37 

34 

21 

0 
1S 

36 

25 

24 

3S 

35 

22 

23 

16 

14 , 
20 

30 ,, 
8 

28 

31 

13 

s 
27 

32 

33 

26 

2S 

12 

38 

NOTES : 
1. 

2. 

3. 
4. 

5. 

TO 
4SBA 
KTU 
(NOTE 4) 

ISS 7, SECTION 518-215-405 

TERI'IINATIONS ARE FOR 400H IN JK3 . 
SHOWN AS EXAMPLE ONLY . 
SUPPLY LAI'IP GROUND ON 15A OF BLOCK A 
INSTEAD OF I'IG . 
DO NOT CONNECT RN TO 17A OF BLOCK A. 
I'IUSIC-ON-HDLD CIRCUITS FOR LINES 1-4 
ARE ON 4SBA KTU . LINES 5-7 REQUIRE 
ADDITION OF 116A1 CIRCUIT I'IODULE TO 
4SBA. 
A SSE OR F EQUIPPED WITH BOTH 
A 4SBA KTU AND A 116A1CI'I CANNOT 
BE USED WITH A SECOND 4SBA KTU 
EQUIPPED WITH A 116A1CI'I OR ANOTHER 
KTU WHICH REQUIRES THE USE OF THE 
RN LEAD 

Fig. 78-Connections for 498A KTU (Music-On-Hold) in 69E or F Apparatus Mounting 
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SECTION 518-215-405 

3 3 3 3 

YJ•• YJt3 YJ t2 Y Jtt 

I I I I 

,- - ---, 
I , - ., I 

_1_1 I I 
~ llii l ~l l 
I I .. 

.,JI IT--l 0: 

I ~ 
0 .. 

.... o-J i 
0: 

" I!! 
9 0 I ~I ! 
"' I oo .... ~I 

0: NO: 

"' o--, 0 ...oO 

z .. .-b 0 
;::: 0 I ll~_j 

.. .... 
u ;g "' 

u 
z o-, 1 " z > '> 8 !? 

.,. 
~ I I 

><N 

N I I 
!;l '( 

ll 

I I 
~ l liil I I 

I L _ J I L _ _ __ _J 

Fig . 79- Factory-Furnished Wiring for All and BTl 
Circuits 

CONNECT! NG BLOCK 3 

3 3 3 3 18 18 18 18 18 18 18 18 

y J4 y J3 y J2 y Jl 14 

LJ.. _._~~ y y 0 0 
Jt'( J2'( J3'( J•Y J,,y J12Y Jl3y J1•Y 

L ......_ 4- _._ _____ __ (R-.!!hl. 1-' y y L ___._ _._ _._ _j I I I I 
... ,_m-..f!l_- - -- _._ ~ ......... _j 

I I 

l~::.:!::~:~w~ -·---J 
INTERNAL 
POWER GRD A (2) (W- 0 ) 
SUPPLY ---~ 

BAT A (2) (0-W) ___ T __ _ I 

TC 

I 
3 333 333 3 I 
YJtB Ym YJt6 Ym '(J8 '(J7 '(J6 YJ5 ! 
I I I I L_._ _.____._ ~ y 0 0 

l... _._ _...._ __...- - -- - - 1!!.-~ _j 

-- -- fACTORY fURNISHED WIRING 

I 
I 

18 18 IB 18 18 18 18 18 l J5y J6y J7y Jay mY Jl6y mY JISY 

Y L ___._ _._ _...._ .....J I I I I 
L - .LW..-.!!1._ -- - - - - -4-- _..._ _.__ ...J 

Fig. SO- Factory-Furnished Wiring for Bat. A (1) and Bat. A (2) Circuits 
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TO 
INTERNAL 

POWER 
SlFPLY 

CONNECTING BLOCK I 

1000000~00 

16 0 0 0 0 0 a< 0 0 

22 0 0 0 0 0 a< 0 0 

280 0000~00 

3400000~00 

40 0 0 0 0 0 ~ 0 0 

r--- -- --.._,1 

CONN ECTING BLOCK 3 

ISS 7, SECTION 518-215-405 

CONNECTING BLOCK Z 

CONNECTING BLOCK 4 

~ 
~ 

4 0 0 0 0 0 "'-, 0 0 

10 0 0 0 0 0 ~ 0 0 

16 0 0 0 0 0 ~ 0 0 

2200000~00 

2800000~00 

3400000~00 

40 0 0 0 0 0 a< 0 0 

46 0 0 0 0 0 a; 0 0 

I 
I 
t 1~!~1 15 15 15 15 I 

~ Jl~ Jl2' Jl!'( Jl41 17 17 17 17 

~I .!.!!_-~---- ..!...----.!- -L _j I J l)' JZY J3'( J4'( 

GRD B ( I )IW - G) ;}, 9 r1 ° y 9 ~-------- .1- ....__ _.__-+- _j 

- -- - - - -t- - I 11 11 11 11 I 15 15 15 15 
BAT. B I I) (G - W) I I J v v v v I v y v y ------ --t---- + Jill JIZ) Jl3) Jl41 Jl( JZ J3) J41 

L ___ ~-~:~-~~-~~-_j_J_J_J_J 
AI IW) _J 

130 r-:-----~-~-~ -.~ 17 17 17 17 

I Y Y Y Y Y J5y J6Y J 7Y JaY Jl5y Jl6 Y Jl7y JlaY 

I I I I I L_.._--4---!-_j I I I I 
I I I L +- ~-!!!_ - - ------ .._ _._ _._ _j 

GRD B IZI (R-G) I J I I - --- - -t- 15 15 15 15 15 15 15 15 

_!.A~~~~-~ --+.- _ ~ ___ j J l5y Jl6y J l7 '( JlaY J5y J6Y J7Y JaY L--=== (R- 0) = ~---!- ~_j ___ l_l__l_j 
- - ----- -FACTORY FURNISHED WIRING 

Fig. 81-Factory-Furnished Wiring for Bat. B (1) and Bat. B (2) Circuits 
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SECTION 518-215-405 

CONNECTING ILOCK 3 

(R-G) ST 

9 oooooob~======~------~ 

10 o 'l f o o o s_ -1- I ~ 
TO 1 (G-R) MO Jll Jll 

INTERNAL [lotG (R-O) --- -------j---~-'-(6 ~S 
POWER - --- --t - I I I .L ..,1!2 L Jl2 

SUPPLY lotB (0-R) 
r ~ 6 r--'-=-< S 

* ----~-----_J 1 I t-_.:!.!~6 t-~s 

r -- - ___J I I t ...1!~ 6 t-~ s 
' I JIS JIS 

I r
---------~ t-'-<6 t---'-=<s 

n I .L Jl~ .l ~ 
I o.sA r------ e r ~ s 

I ~T~Ru;T~ I t- _!I!..( 6 +-~ 5 

I I @ I I L ...1!8...( 6 L ~ 5 

I JIO I~ JIO I ST 

I r---< ~~ lot : 2)----r---------1 

I I L ~ -+ lotG Jl Jl 

I I I 3 >-- - - r ~ ~~ 6 --:;2=-< 5 

I I - - I I I t ~3~ 6 t -:;3=-< s 

I I ~
--~ I t--'-<6 t--'-<5 

INTERRUPTER I I I J4 J4 

I I I I ~-=-<s t-'-<
5 

I L J9 ~~@ I J9 I I I t--!'"-< 6 t---.:!5-< s 
--< 10 lot 3 > - - --' .L J6_/ t J6_/ 

I I I I I T ------6 ------5 

L 
+- J7-< +- JT-< 

I ~ '" > ----- J I L -:;8 6 L -:;8 5 
I l__j I -'-<6 --<5 

L-------~~-----------J 

INTERRUPTER OPTIONS 

KS-19175, Ll INTERRUPTER 

- - - - FACTORY FURNISHED WIRING 
z IOV AC MOTOR 

*WHEN 19C2 POWER SUPPLY t ' T'OPTION) 

IS PROVIDED, AN EXTERNALLY LOCATED RINGING 

SOURCE lotUST BE LOCALLY PROVIDED . 

y 

X 

w 

KS-19385 , L2 INTERRUPTER 
24V DC MOTOR 

KS-15900,LI I NTERRUPTER 
IOV AC MOTOR 

KS-19384,L2 INTERRUPTER 
24V DC MOTOR 

Fig. 82-Fadory-Furnished Wiring for MB, MG, and ST Circuits 
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: ca .. 
0 
w 

4 4 COHNECT I NG BLOCK 3 

YJ4YJ3 YJ2YJI ~ 
L --t L -+ C>--<>--<>--0 

r--t_--......_-, 2 JlljJ12Y Jl3yJI4yJI5yJI6y Jl 7yJisY 

4 4 4 4 rl2~ fl3 I 4 L--++;----------+- I I ~- ----, '--- -o 0 9 0 0 "" 0., (W-G) LSI LS (W-G) I J +-_j t-J LJ 
2A ' 2A '- - - -o 0 'L 0 0 0 I 0 I 00'- l(W-G) LS2 LS (W-G) I 

YJeYJ7YJsYJs L.-J. --++--r-----------' I I 
L--+ L i- T 1 --n 1 1 I I 

-- - --+-- -- -- ----~ 0 '[_ 0 I 0 -"I b I "- j_w-G) LS3 LS (w-G) 1 I 
1
1 1 ~n -t-++-r+ (w.:(i) LS4--LsTw-Gi ______ _j 1 

f~ ~~44+++-----------------~ 

?---!-----+----------Bob 6 o1o1ololoCll 
ns riJ r2 L-------------+-+-++, _j_j 
2A 2A SA 17 -- --+ -t + +-+- CONNECTING BLOCK I 

..... __ -~----w:.iiii")--, r '?-.~ OIOIOI'j>lb) I (0) LGI ~ 

TO 
INTERNAL 
POWER 
SUPPLY 

.IOVGRD(I) ~BR---t---r-+-1-i I I ltL-+t---------, e>-o---<>-0--<>1()-() 
------' ,ii!J ___ +--+-t-1---+-t...j_j I 'BL) LG2 

!.L
0
Ll!l __ ~ I : 1 L_-+-+~-=--tt~===-=---=-=--=+-t~l--=-o_o_o_o_o__j>)o o 

I I I I I I I I LG2 II 0 0 0 0 0 oJ 0 0 

I I L- --t-t --it------ -- -tT-- i7o_o_o_o_o~o o 

1

1 

i : 1

1 
J 1 1

1 
1

1 23o o o o o oJo o 
:'b o o olo o o O_j 18 1 ----r+-- 1 1 29o o o o o <>..o o 

L--r--4--r-~ r------~~ 
1.l 1 1 I I JSO o o o o oJo o 

_!!)II_?J!_(i}_j_w~) _____ 
1 ~-'tJ 0

1°1° r ~ :I: 410 0 0 0 OJO 0 

~~W ___ ID-----~-+~-~+~ 1 1l 1 r-----
1 I I Lt--- + - - - --- - --, I I 
I II G3 '---+---------, I I I 
1 I L- _!:.----~--- ----+-t-t-j-1 CONNECTING BLOCK 4 

I L _ _b_G!._ ___ +---, ill I I ~ 
201.o 'L 0 0 0 0 0 "'' LG I I I I I I <>--<>-<>--<>-- I o--o 

------- l 1 Ill L I _____ _ 
CONNECTING BLOCK 2 I I I I I -r s 0 0 0 0 0 ~ 0 0 

~II Ill lllooooo<:F'oo 
~ o--o I I I I - 11;;-;;--;;-~--;J. o o 

~--~~------t-r--~ , 
so o o o o '[__ ~ .':._ _ -}J 1 LL§ ~_L 2.:_ o_o_o_o_o "' o o 

COHNECTINGBLOCK 2(CONT) I : 290 0 0 0 0~ 0 0 

~ 
1 LG4(S) 3So o o o o<:F'o o L _________ ! 
I ., a o o a o u...,o o 
I 

210 0 0 0 0 0 0 ~ ____J 47 0 0 0 0 0 ~0 0 

220 0 0 0 0 0 0 o) 
230 0 0 0 0 0 0 0) 

-- ---FACTORY FURNISHED WIR ING 

Fig. 83-Fadory-Furnished Wiring for Lamp Steady Circuits 

u; 
"' _ ..... 

"' p; ... 
0 z .., 
'!" .., 
.., 
8 .., 



SECTION 518-215-405 

7 7 7 7 1 7 

Jl3~ Jl4~ Jl~~ Jl&'( J17J JIB~ 
t-.J +-.J +-...J 

~I ~I ~I 
I I I 

CONNECTING BLOCk 2 CONNECTING BLOCk 3 I I I 

[ ~ l w::ii 1 s
1

1 ~l ~I ;ri 
~0 0 0 0 0 

TO 
INTERNAL 
POWER 
SUPPLY 

:::::::::::J _, _,I _, 

~r;-~ ;;-~-;-;~= (5-~r- -i---~---1--

2~~~~-0-+~"J------~--l--~--
3 0 0 9 0 0 0 I 0 I 0 I (5 -Rl J I I 

L---+-T-+------
40 00000101~ I I 

~&~-y_-~- 0 ~.!-{---~~== (:R~--1--
r-T{,I I I 

6~~~~~-C+-t-":::!1------------t--
1 o o 9 o I o I o 1 oto I 1 15 - Rl 

L-~~~ ~~----------~ 
80 0 0 0 I 0 I 0 I 0 I ~...J 
r-- -t --r-+- ~ J--L 
1 r-~~++- -----------~ 

17 ,..--++4--t-+-------------
..!.Q.YGRD(Il_LW~ltlf~! j 0 1°1° I y L+t--=--= === (0)- = ==LGI 

! IDV(I) (BR!I++ I I U.J-H ______ ...J.!LL ___ L£ 

-----'-+ ----t_l-- _.;_j 
I 1 1.!8-o o o o o o--;;- -o-1 il ----~ 
II I L_..!!..R!.._ ___ L£ 

I r----t---...1 II r---4------- ________ L£. 

L-~~--T----------------
1 r1~ j y o o 

1 
o y a.-------- -------

.!f~o;7F,!2LJW1;~l L .:::t = _ .J L-+ _ +- _______ J1.!. ___ __l.~ 
-=------+-------' I 

L2~ ? o o o o o <>--' 

I 

CONNECT ING BLOCk 2 (CONTI 
I 
I 

~]: 
210 0 0 0 0 0 0 o.;;--~--J 

22 0 0 0 0 0 0 0 '< 
23 0 0 0 0 0 0 0 o) 

Fig. 84-Factory-Furnished Wiring for Lamp Flash Circuits (Sheet 1 of 2) 
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TO 
SH2 



fROM 
SH I 

ISS 7, SECTION 518-215-405 

7 7 7 7 7 7 7 CONNECTING BLOCK I 

Jl~ J2~ J3 '( J4~ JS '( J6~ J7~ J8~ ~ 
~ _j .. _j .. _j .. _j INTERRUPTER S o o o o o o o S I r6 ; I S I ; I 1 - - - - - - - - _s>; 
~ 2A L __j_ _j_ J 10 4 JIO II 0 0 0 0 0 <f' 0 0 -""..,...- - - ---,-< 10 ::o~ > 11 >---, I I ~l I I IJIO , 1 I 11 o o o o o o.. o o -- ~~,.- rs I -rr< 13 bs f'XU\,1/ r -------- _J I 

: 2A JIO ~ JIO II I I 23 0 0 0 0 0 o-
1 
0 0 

-------. -"..J- t-;:9-t-F< 16 ::tJ•s ) II >-l I 
I 2A I IJIO I 29 0 0 0 0 0 Q.. 0 0 --------~1+1-<19 b r2~ IIIII rl ----------'] 

3S 0 0 0 0 0 0' 0 0 
I I SA I 

1 I I I 41 o o o o o o o o I lJ9 J9 _ll I 1 1 ----------' 
I J-: 7 13 >--- t I I I I I CONNECT! NG BLOCK 4 
L-{6 fl(~~~~ ~ABCOEriG H I SA I <>--<>--<>-<>-- <>---0 

1 I II 
~G.!_-------------------~ .w_jl I I r s_o_o_o_o_o_:r..l 0 0 
_.!:GL - - -- - -- ------- - - - --~ T I I II 0 0 0 0 0 o-1 

0 0 l:c;l- -\o)----------- -----I- I l:c;2- -\Bll----------------+--- .!.J.-.1 11 o o o o o o o ----------------- ----~--+t-- ----- _J-: 
I II 23oooooo-oo 

~3 __ - ~Rl.__--- ---------- --+-- rrl I -~o_o_o_o_o_J-,0 0 

LG3= = = = = = = = = = = = = = = = = = = = =t: = = _l 3S o o o o o o-
1 

o o 
_.!:G4_:-_::-_::-.JS.L _::-_::-_::-__:-_::-_::-__:-_::--_::-__:-__:-__:-_::--_::-__:-~ ______ 4J._O_o_o_o_o....J-, o o 

47 0 0 0 0 0 cl 0 0 

---FACTORY FURNISHED WIRING 

Fig. 84-Factory-Furnished Wiring for Lamp Flash Circuits (Sheet 2 of 2) 
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SECTION 518-215-405 

22 22 22 22 

Jl;y Jl~ Jo;r' Jl.;r' Jo;r
1 

JosY
1 

JI7Y Jl;r' 
1 ! I I I I 
r-- +--J t--J t---' 

!II !II !I I !II 
-'1 -'1 -'1 -'1 

CONNECTING BLOCK 2 

I I I I 
CONNECTING BLOCI< 3 I I I 

~ _: ~i ;l .: 
o----~L-- -='L---~---~--

500000~00 10 0000yo 

L~r.:::.::.-l L_.t·~,_ ___ j 1 1 1 

CONNECTING BLOCK 2 (CONT) II 2 0 0 0 0 0 Q. 0. o-~ I I I 

~ :: 3 0 0 0 0 0 ? ) 01 o-f--------4---+----~--
~ II 1 1 :1 IR-sl 1 I I 

21 o o o o o o o o.-~~ - ~'' ~~~-t-------....J I 1 
) I I I • 0 0 0 0 0 0 I 0 : ""I I I 

22 o o o o o o o ex, 1 50 0 0 0 0 9 I 0 1 <>-t-------------1-----~--

23 o o o o o o o o-' I _.1:1-L-r-------..!..·~~--J I 

FROM 

INTERNAL 
POWER 
SUPPLY 
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: 6 0 0 0 0 ro /'to I <>-t-1 I 
I 7 0 0 0 0 I 0 I? I 0 I<>-~+---- ----------+--
1 I I 1 I ' I I IR-sl I 
I I I ~f--!--+-+-----------------' 
1 eo o o o1o1o1o:9-+J 
I I I I I L+-, 
I r-----t-+-t-t--J I LGI 

I I I r----t-t--+-t----1----- --- - --- ---------
1 I 171 I .r--,-t-~--r--t------------------!.!1L 

oov GRO loHw- sRI I I r~ A- 9 ° 1° I 0 1 y 1 a.-,--+------------~Oi---~:GI 
-----------4l..j-t---- --' I I I L-+-t--------- ---- ---- ----

1'1 1 I I l~--4-+------------.J!!!:! ___ g;..s_ 
_;~vJ_I .!.__,!!Rl.t-4-L------+--+--' I 1 

Ill los '-+-----~-r--------1 
111 '-'-o o o o o 1 o o o-J 1 I 
11 1 I I ._ ___ !!f!.L ___ 1,!1!_ 

1'1 r ------+-----" 

:: L__t_;::.-::..-=:...--=--t-=-=== =========-=--=--=--==---=-==~-= 
1

1 r!ll~ ~ y o o 1 o ? ,_ ______ _ ____ _ ____ _ __ _ 

L-r---J I I I 1 
_!O~~R_E~'iw.:~_!.__-t----~ L--+- -4------------ - -.!.§l_ __ _L:G~ 
_;_I.Q_V_(£.1 __ _j~-1--t---------------' I 

I I 
1 13~ y o o o o o <>-J 

I I 
L __ _ _J 

Fig. 85-Factory-Furnished Wiring for Lamp Wink Circuits (Sheet 1 of 2) 

TO 
SH 2 



FROM 
SH I 

22222222 

J;y J~ J~ J4Y J~ JsY J7y JaY 

t-J t-J t-J t-J 
I I I I 

ISS 7, SECTION 518-215-405 

_I Nl ..,I .. 1 
~I ~I ~I ~I INTERRUPTER CONNECTING BLOCK I 

IF.: I l ~ 
-~~-+---~---+----,~IS 4r:!!.!?---, S 0 0 o o o J 0 0 

1 I I 1 I r--------- ) 
I I I I I I II 0 0 0 0 0 ~) 0 0 

.l. ~i I I I JIO I I 17 0 0 0 0 0 9. 0 0 ---- ---v--r---r--"1-t~ 12 I I r _________ J) 
I I II II 2300000o'OO 

I FlO I I I I I 29 0 0 0 0 0 ]\ 0 0 J. a 1 I__,_J~ 2o~l!..-, I 1 r-------- J ------- ~~--11""' 21 
,-- I I I I 350 0 0 0 0 o' 0 0 

I II I I I I I 41 0 0 0 0 0 'I 0 0 

I ~~ I IJIO <I II I I ,---------' ___________ ....._"""-'"rl-~ 18 F2 1 1 
I SA I I I I CONNECTING BLOCK 4 

:~~I I~ :7 ) 1 2~! -tl11 I II ~ L_J~8 _7,0 lr-;"V\ 'FII II ~ 
b ~ I SAl I 1 s o o o o o 'i', o o 

~}===--=--=-===--=-----_ .:=-_-=.-:---=---=--=--=---------==~+-=- 1 lr-;;-:--:.-:-:--0-:J 0 0 ----------------------------+-' I I I 
~~---fs~----------------------t----t"tJ 17 0 0 0 0 0 '1-, 0 0 
-----------------------------t---~~--------...J I 

I 1 I 23 o o o o o crJ o o 

~!!_3 ___ ~!!l, _______________________ L--+t-2~0-~-~~...:'_t1 o o 

.,!;!l!_ _____________________________ t ___ j I 3SO 0 0 0 0 o- 1 0 0 

--------------------------------4----_j 
------------------------------' 
LG4 (S) 41 o 0 0 o o \'l 0 0 -----------------------------------------..J I 

470 ooooaJoo 

-- --FACTORY FURNISHED WIRING 

LAMP 
CONNECTING BLOCK NO. 3 

OPTION STRAPS 
LOAD 

PLACE REMOVE 

z KS - 19175, ll INTERRUPTER 
IOV AC MOTOR I TO IG TO 5G 

100 3G TO 7G 

y KS - 19385 , L2 INTERRUPTER LAt.<PS 180 TO 190 
24V DC MOTOR 

X 
KS- 1!5900, L1 INTERRUPTER 
IOV AC MOTOR 101 TO IG TO 5G 

200 - 3G TO 7G 

w KS- 19384, L2. INTERRUPTER 
24V DC MOTOR 

LAMPS 180 TO 190 

Fig. 85-Factory-Furnithed Wiring for lamp Wink Circuits (Sheet 2 of 2) 
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SECTION 518-215-405 

CONNECTING BLOCK 3 

RN ~ 
r~-----~==-~====~~-~:J~~L~~~~~ 
I I ±lOY . :I:18Y, OR ±IO!IY 9 b b 0 0 0 0 0 0 
1 I r-----------iil-"iRiiiov,TiiV"'OR-£iOsv-----, 

Jl I Jill f--:J
1
----, t:J;;------~~--------, I 

11)---+ II>--~ .---< 10 t-'-'-( 10 r--<> y 'j' 0 0 0 'i... 0 :!:IOSY 
J2 I I I I J2 I I l -------RG-

11 ) --.... I I >--!._2-+ .--:...( 10 ... J.!_2-< 10 r 1---J ----------------
1 I I I 1 TO 

II )-~.... II>--!..!_~ ._.:!.3-< 10 +-J.,!.~ 10 1 16 'j' 0 0 0 0 0 0 Q 118V INTERNAL I I I I ._________ POWER 

II>-~.... II >-J..!.'4 +-.!!~ 10 ... J_!_~ 10 ~ ~-----------------_.!!~- SUPPLY 

JS I JISI I JS I JIS 1 17 o o y o o o 't__o _____ !~~ 
11)---. II>--"+ t--'--( 10 t---( 10 I I GRD 

II>-~~ II>-,[!~ l.-_,1~ 10 ~-!.!.~< 10 L_.!!!_ __ ~:::::::~----=--=-~----
1 1 I I CONNECTING BLOCK 2 

11>-.1]~ II>--!!~ ._.!!!...( 10 .... J.!.
7-< 10 ~ABCOEFGH 

I I I I o---o-o--o---o- I <>--<> 
II >-~...J II>--!..!_~ L..:!~ 10 t_,l.!_!l-< 10 

c 
"" ... 
Q. 
=> 
0: 
0: 

"" ... 
~ 

J IO 
t--<7 
I 
I 
I 
I J9 
L--< 4 

INTERRUPTER 

[(g)] 
~4 ~~ 

I 
I 
I ±lOY, ii8Y 

J9...JI OR !IOSY 
12 >--

CONNECT ING BLOCK 4 

~ 
RG 

5 0 0 0 0 0 0 0 Or::-­
'1 

I I 0 0 0 0 0 o o 0<) 
'I 

17 0 0 0 0 0 0 0 ex:~ 
) 

23 0 0 0 0 0 0 0 «"'' 
) 

290000000CX. .... 

35 0 0 0 0 0 0 0 0( 
) 

) 

41 o o o o o o o acJ 
) 

47 0 0 0 0 0 0 0 CY) 

5 0 0 0 0 0 0 0 o.::--1 

COHNECTI NG BLOCK 2 (CONT) '; 

[~]! 
I 

29 0 0 0 0 0 0 0 a:-;-J 
30 0 0 0 0 0 0 0 « ) 

) 

31 o o o o o o o a) 

CONNECTING BLOCK I 

~!~ 
5 0 0 0 0 0 0 0 ~-­

..., RG 

I I o o o o o 0 0 0::.~ 
.) 

17 0 0 0 0 0 0 0 a:::..., 
) 

23 0 0 0 0 0 0 0 C("" 

.) 
2900000000:::: .... 

) 
35 0 0 0 0 0 0 0 0::: 

'I 

41 0 0 0 0 0 0 0 1$--:.-~ 

Fig. 86-Factory-Furnished Wiring for ± 10 Volt, ± 18 Volt, ± 105 Volt, and RN Audible Signaling Circuits 
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CONNECTING BLOCK I 

I 0 0 o 

2 0 0 0 

3 0 0 0 

0 0 t~~ 

o a L~~ 

a a L~~ 
40000000~ 

6 0 0 0 0 
o 'L~-~ 

CONNECTING BLOCK Z 

3Zy 0 y 0 0 L~~ 

I L-----
L-------

33? o y o o y_ ~ ~ 
I L-----

34 ? o ? o o y_ o o-

1 L---== 
L-------

3~? o y o o y_~~ 
I L _ __ _ _ 

L-------
3&yoyooy_~~ 

I L ____ _ 

L.-------
370 0 0 0 0 l~ 

~~u;g 
43y_ ~~ ~~~~~ 
46 0 0 0 0 0 0 0 o-

47t~~~~~~~ 
48 0 0 0 0 0 0 0 o-

Fig. 87-Fadory-Furnished Wiring for Jack 1 
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JI(Al 
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SECTION 518-215-405 

CONNECTING BLOCK I 

ABCDEF[OH 
<>--<>--<>-<>-- ' ()-() 

70 0 0 0 0 
'L~~ 

80 0 0 0 0 

L~~ 
90 0 0 0 0 'L~~ 

10 0 0 0 0 0 0 0 o-

12 0 0 0 0 0 
L~~ 

CONNECTING BLOCK 2 

L~ 

16 0 
17 0 

18 0 

19 0 
20 0 

0000 005 
0 0 0 0 0 0 

0 0 0 0 0 0 

::::::~ 
0 0 0 0 0 0 0 

CONNECTING BLOCK 2 (CONTI 

37r 0 L~~~~ 
L _____ _ 
38loyoot~~ 

L_ L==== 
39yoyooL~~ 

L_ L==== 
CONNECTING BLOCK 2 (CONTI 

J2 IBl 

----t---<14 
.,_--+- - -< 12 

+----;----<9 u----4-_ -<13 

t-tr+=+== ~ ~ 
++ +- Ti r - -< 19 

+-!. ~ +-1 t- - -< I 
JttfHi--< 8 

IIIII I 
IIIII I 

__. I Ill I 
IIIII 
I Ill I 
I Il l I 
I Ill I 

- -<23 
- -<29 
- -<32 
- -<33 
- -<36 

- +-+ +--+ +- - -< 37 

_j II II 
==t til- -<31 
==Ht-- -<2o 

--d-!- --<21 
==-+-- -<26 

I 
I [~!9 

.. 4 t o o o o o o ~ , -- - L- -< 27 

; 45t~~~~~ C>- : ===t= ~~= 
; ------ ,.' ----r- -<25 46t~~~~~~ li1 --- - -<22 
' 47 0 0 0 0 0 0 0 ~ ' - - - ±= - -< 39 

• 48t~~~~~~t· ----L- -<38 
(o 49 9 0 0 0 0 0 0 o- ,. . - - - J 
. L _____ __ .-' ----- -<35 
1 50L_~~~~~ o- I =====~~~ 

Fig, 88-Foctory-Furnished Wiring for Jock 2 
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Fig. 89-Factory-Furnished Wiring for Jack 3 

CONNECTING Bl.OCK I I 
ABCDEF!GHI f. o--o--o-o----o- I o--o i - '* 

19 0 0 0 0 0 9 0 o-- - ._ - - - -< 14 

'-- -- - I- - - - -< 12 

20 o o o o o Lo_":= =I====~ ~ 
2 1 0 0 0 0 0 9 0 o-- - ii- -----< 0 

::: : : : : ~:~~=~~;~; :: 

J4 

Fig. 90-Factory-Furnished Wiring for Jack 4 

CONNECTING BLOCK I J~ 

2~ 0 

26 0 

27 0 

28 0 

30 0 

Fig. 91-Factory-Furnished Wiring for Jack 5 
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CONNECTING BLOCK I I J6 

~~~J Lr-
31 o o o o o Lo o-- ----< 14 

--- ----<12 
32 o o o o o Lo o- - :-.: ~ - - - -< 9 

- - - 4i.---- - - - -< 13 

33 o o o o o L o o- - 1= - - - -< o 
- - - ~----- - - - -< 16 

34 0 0 0 0 0 0 0 o- - - - - -< 19 

ttf 
36 0 0 0 0 0 L 0 ~ - ii-- - - - -< I - -- :m ----< 

Fig. 92-Factory-Furnished Wiring for Jack 6 

CONNECTING BLOCK I J7 

37 0 0 o o o L~~ -----<· 14 

-----< 12 
38 0 0 0 -----< 9 

-----< 13 

0 t~~ 39 0 0 0 0 -----< 0 
-----< 16 

40 0 0 0 0 0 0 0 o--- -----< 19 

42 0 0 0 0 0 
'L~~ -----< I 

-----< 8 

43 o o o o o L ~ o- -----< 20 
-----< 3~ 

44oooool~':: - ----< 21 
-----< 36 

4!5 0 0 0 0 0 -----< 22 

----< 37 
46 0 0 0 0 o L~o- -----< 23 

-- - --< 39 
47 0 o 0 0 0 t. ~"= -- ---< 2~ 

-- ---< 24 

o o o o L ~o---48 0 -- ---< 27 
- ----< 26 

CONNECTING BLOCK I (CONT) 

----< 3 1 
----<30 
-- ---< 29 
-- ---< 28 

49 0 

Lo l _:_ L o <>--

-----

Lo l o L o <>-- - - - --< 38 
-- --- --< 34 

-==== -t===~~: 

~0 0 

Fig. 93-Factory-Furnished Wiring for Jack 7 
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SECTION 518-215-405 

CONNECTING BLOCK 2 

I o 0 0 

20 Q 0 0 0 

30 0 0 0 0 

40 0 0 0 0 0 0 ~ 

60 0 0 0 

70 0 0 0 0 
t~"= 

eo 0 0 0 0 
t~"= 

90 0 0 0 0 
t~"= 

10 0 0 0 0 0 
'L~"= 

flO 0 0 0 

12 0 0 0 0 

13j o Lo~~ o <>-

L ______ _ 
14 L ~ Lo o 'L o ~ 

Jl 

----{14 

----{12 

- ---< 9 
----{13 

----<o 
----{16 
----( 19 

--- -< 1 
--- -< a 
----{20 
--- -<35 
----<21 
--- --< 36 
-----< 22 ' 
-----< 37 

----{23 
----{39 
- ---< 25 
- ---{24 

. - ---< 27 
- ---(26 

----{31 

- ---<30 
- -- -{29 
----(2a 
- ---{38 
----{34 
- ---<33 
----{32 

Fig. 94-Factory-Furnished Wiring for Jack 8 
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BLUE 
BINDER 

(8K-8R) 

CONNECTING BLOCK 4 JII(A) 

I 0 0 0 0 

--< 19 

- -< 20 

--< 21 

- -< 22 

--< 23 

- -<24 
--< 25 

--< 26 

--< 27 
- -< 28 

--< 29 

--< 30 

--< 31 

- -< 32 

- -< 33 

- -<34 
- - ------ f --< 35 

------- -- --< 36 

--------f --< 37 

- -- ------ . . --< 38 

--------- - -<39 
BLUE - WH IT E 
BINDER 

Fig. 95-Factory-Furnished Wiring for Jadt 11 



ORANGE 
BINDER 

IW-BLJ 
(W-BR) 

(W-0) 
(W-5) 

(G-W) 
(S-W) 

(BK-BL) 

J!!;:!!5l. 
(BK-0) 

J.:!.:!L 
(BK-GI 

~ 
(G-BK) 

~ 

J.!:!L 
IBK-SI 

IV-ILI 

~ 
(BL- V) 

CONNECTING BlOCK 4 Jl2(8) 

Fig. 96-Factory-Furnished Wiring fot Jack 12 

GREEN 
BINDER 

~ 
J1.:!..!...._ 

IBK - BLI 

I BL-BK I 

IBK- 0 1 

~ 

~ 

~ 
10 - VI 

IG-BK I 

I V- G I 

(V- BR I 

(V-S ) 

I BK-BRI 

I G -VI 

IBR-VI 

IS - VI 

I BK-51 

IS- BKI 

IV- BLI 

IBR-BKI 

I BL - VI 

ISS 7, SECTION 518-215-405 

CONNECTING BLOCK 4 

13o o o o 

GREEN - WHITE 
BINDER 

Ot_~~ 

Jl3 IAI 

--(19 

--(20 

--< 21 

--< 22 

--< 23 

--< 24 

--< 25 

--< 26 

--< 27 

--< 28 

--< 29 

--< 30 

--< 31 

--< 32 

--< 33 

--(34 

--< 35 

- -< 36 

- -< 37 

--< 38 

--< 39 

Fig. 97 -Factory-Furnished Wiring for Jack 13 
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BROWN 
BINDER 

(W- BL)'\. 

IW- 8R l 

IBL-Wl 

IBR -W l 

IW·Ol 

IW-Sl 

I O-Wl 

IG- Wl 

IS- WI 

I BK- BLl 

IBL-BK l 

IBK-Ol 

IY- Ol 

IBK-G l 

10 -Y) 

IG- BKl 

IY-G l 

IY - Sl 

IBK· BR l 

IS -Y l 

I BK·Sl 

I Y- 8 Ll 

18R-8K l 

I BL-Yl 

CONNECTING BLOCK 4 

19 0 0 0 0 

0 0 0 0 
L.~-~ 

'L~- o-

0 0 0 0 0 0 ()-

0 0 'L~- o-

Jl4 (8) 

~f ~:; 

~f~l: 

~f~~~ 
! --< 19 

---<2o 

-- -<2 1 

' ---<22 

-- -<23 

-- -<24 

. -- -<2~ 

-- -<26 

-- -<27 

-- -<2e 

-- -<29 

' -- -<30 

---< 31 

---< 32 

---< 33 

-- - ---- , ---<34 

------- . ---<3~ 

. --< 36 

BROWN-WH ITE 
B I NDER 

-- -<37 

-- -<38 

-- -<39 

Fig. 98- Factory-Furnished Wiring for Jack 14 
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CONNECTING BLOCK _. Jl~ 

25 0 0 0 0 0 

26 0 0 0 0 0 

27 0 0 0 0 

28 0 0 0 0 0 

30 0 0 0 0 

o L~c:= l ====~ 
(# 

Fig. 99-Factory-Furnished Wiring for Jack 15 

CONNECTING BLOCK 4 Jl6 

31 0 0 0 0 0 ----< 14 
----<12 

3200000 ----<9 

14 
12 
9 
13 
0 
16 
19 

L':...'::= 
L':...~= 

'L':...:: = 
----<15 

3 3 0 0 0 0 0 ----<o 
----<os 

34 0 0 0 0 0 0 0 ~- · ----< 19 

'360 0 0 0 0 ----< 

----< 

Fig. 100-Factory-Furnished Wiring for Jack 16 

CONNECTING BLOCK 4 @] 

~!w I Jl7 

37 0 0 0 0 0 9 0 o- - i* - - - - -< 14 

L-- - ' - -- - -< 12 
38 o o o o o L o o- - fi - - - - -< 9 

- - - ~- - - - - -< 13 
39 0 0 0 0 0 9 0 o- - '"" - - - ~ -< 0 

L-- - .. · .. - -- --< 16 

40 0 0 0 0 0 0 0 o- - ~ - - - - -< 19 

''"g 
42 0 0 0 0 0 L ~ ': = I= = = = ~ ~ 

Fig. 101-Factory-Furnished Wiring for Jack 17 



CONNECTING 8LOCK 4 

43 0 0 0 0 0 

440 0 0 0 

·~ 0 0 0 0 0 

46 0 0 0 0 0 0 0 ~ -

0 0 0 0 

Jl8 

--- --< 14 
- ----< IZ 
-----< 9 -----< 13 
-----< 0 
-----< 16 
-----< 19 

- - ---< I 
.-----<e 

Fig . 102-Fadory-Furnished Wiring for Jack 18 
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BEll SYSTEM PRACTICES 
AT&TCo Standard 

ADDENDUM 518-215-407 
Issue 2, March 1980 

SERVICE 

1 A2 KEY TELEPHONE SYSTEM 

KEY SERVICE UNITS 

550- AND 551-TYPE 

1. GENERAL 

1.001 This addendum supplements Section 
518-215-407, Issue 1. Place this pink sheet 

ahead of Page 1 of the section. 

1.002 This addendum is reissued to add a Warning 
concerning use of proper buzzer voltages. 

1.003 Issue 1 of this addendum was issued to: 

(1) Add general information on interface 
requirements resulting from the Federal 

Communications Commission's (FCC) Registration 
Program 

(2) Show the 4000 and 400G KTUs rated MD 
and replaced by the 400H. 

2. CHANGES TO SECTION 

ISSUE 1 CHANGES 

2.001 On Page 1, add a new paragraph 1.04 as 
follows: 

1.04 Incoming central office (CO) lines to be 
installed in compliance with the FCC 

Registration Program must be routed through a 
standard network interface. Information on approved 
interfaces is contained in Section 461-604-105, 
entitled Connecting Blocks, 66M3-50R-ldentification, 
Installation, and Maintenance. 

2.002 On Page 1, add the following Note after 
"400-Type (CO/ PBX Line Circuit)'' in 

paragraph 2.01 : 

Note: The 400H KTU is AT&TCo Standard; 
the 400G, 400D, and earlier KTUs are rated 
MD. 

ISSUE 2 CHANGES 

2.003 On Page 4, add the following at the end 
of paragraph 3.07: 

Warning: Do not use the 18-volt ac 
supply to operate KS-20419L1 buzzers 
supplied in key telephone sets. Doing 
so will result in damage to the buzzer. 
If KS-20419L1 buzzers are to be 
used, strap the RG and RB terminals 
to the LG and LB terminals, respectively 
(10-volt ac lamp power supply). 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. 
Page 1 
1 Page 





BB.I. SYSTEM PRACTICES 
AT a TCo Standard 

SERVICE 

SECTION 511-215-407 
Issue 1, July 1976 

1 A2 KEY TELEPHONE SYSTEM 

KEY SERVICE UNITS 

550- AND 551-TYPE 

1. GENERAL 

1.01 This section provides identification, installation, 
connection, and maintenance information for 

the 550- and 551-type KSUs. The information 
pertaining to the 550A, 551A, 550B, and 551B KSUs 
was formerly contained in Sections 518-255-101 and 
518-255-401. These units have been rated MD and 
replaced by the 550C and 551C KSUs, which are 
covered for the first time in this section. Information 
required for maintenance of existing installations 
of the MD-rated KSUs has been retained in this 
section. 

1.02 Whenever this section is reissued, the reason 
for the reissue will be listed in this paragraph. 

1.03 This issue of the section is based on the 
following drawings: 

SD-69477-01, Issue SA 

CD-69477-01, Issue 4B 

If this section is to be used with equipment or 
apparatus reflecting later issues of the drawings, 
reference should be made to the SD and the CD 
to determine the extent of the changes and the 
manner in which the section may be affected. 

2. IDENTIFICATION 

2.01 Purpose: A 550- or 551-type KSU provides 
a factory-wired 1A2 KTS package arranged 

to mount four of the following KTUs : 

400-type (CO or PBX Line Circuit) 

401A (Manual Intercom Line Circuit) 

415A (Automatic, DC Signaling Tie Line 
Circuit) 

467A (Low-Voltage Monitor Circuit). 

2.02 Application 

• 1A2 KTS installations. 

2.03 Ordering Guide 

(a) Basic Units (Fig. 1): 

• Unit, Service, Key-550C (for installations 
where suitable external source of required 
talk and signal voltages is available) 

• Unit, Service, Key-551C (built-in power 
unit). 

(b) Replaceable Components: 

• Interrupter, KS-19175, List !-furnished with 
550- and 551-type KSU (requires lOV ac 
motor supply) 

• Unit, Power, J86738A, List 1 (MD)-furnished 
with 551A KSU (MD) 

• Unit, Power, 28Al-furnished with 551B 
KSU (MD) 

• Unit, Power, 28D1- furnished with 551C 
KSU 

• Lamp, 51A 

• Fuses, Bussman, MDL-1 (1 ampere, one per 
power unit) 

NOTICE 
Not for use or diliClosure outside the 

Bell System except under written agreement 

Printed in U.S.A. Page 1 
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POWER UNIT 
CONNECTOR 

CABLE CLAMP 
FOR EXTERNAL 
AC POWER 
CORO 

NOTE: 
550C KEY SERVICE UNIT IS 
SAME AS 551C EXCEPT IT OOES 
NOT HAVE POWER UNIT. 

118 A FREQUENCY 
GENERATOR 

CONNECTING 
BLOCK 

Fig. 1-551 C KSU With Frequency Generator 

• Fuses, 24E (112 ampere, three per power 
unit) 

• Fuses, 24B (3 ampere, one per power unit). 

(c) Replaceable (Optional) Components: 

• Interrupter, KS-19385, List 1 (MD) (requires 
24V de motor supply) 

• Interrupter, KS-19385, List 2 (requires 24V 
de motor supply) 
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• Generator, Frequency 118A- for use with 
550B, 550C, 551B, and 551C KSUs; 105V ac 
ringing supply (supplied with three mounting 
screws) 

• Bracket, Mounting, 841720857-for mounting 
118A frequency generator on 550/551C KSU 

• Kit of Parts, D-180699-for mounting 118A 
frequency generator on 550/55lB KSU. 

(d) Associated Apparatus (order 
separately): 

• Cord, Power, 834167652 (P-41W765), 1-1/2 
feet* 

• Cord, Power, 824013262 (P-40J326), 1-1/2 
feetf 

• Cord, Power, 834167660 (P-41 W766), 2 feet* 

• Cord, Power, 824013270 (P-40J327), 2 feetf 

• Cord, Power, 834167678 (P-41W767), 4 feet* 

• Cord, Power, 824013288 (P-40J328), 4 feet! 

• Cord, Power, 834167686 (P-41W768), 6 feet* 

• Cord, Power, 824013296 (P-40J329), 6 feet+ 

• Cord, Power, 824010995 (P-40J099), 12 feetl 

• Plate, Adapter, 814862611 (P-48F261) ~ 

*For 551A KSU (MD). 
tFor 551B KSU (MD) or 551C. 
t For mounting two single width or one double width 
lA Key Telephone System angle bracket type KTUs 
in 550-type KSU. 

Order required combination of up to four of the 
following KTUs, subject to specified limitations: 

• Unit, Telephone, Key, 400D (maximum of 
four) 

• Unit, Telephone, Key, 401A (maximum of 
four) 

• Unit, Telephone, Key, 415A (maximum of 
three) 



• Unit, Telephone, Key, 467A (maximum of 
one) 

2.04 Design Features 

• 550-type KSUs do not have internal power 
units, while 551 types are factory-equipped 
with plug-in power units: 

551C-28Dl Power Unit 

551B (MD)-28A1 Power Unit 

551A (MD)-J86738A, List 1 Power Unit 
(MD) 

• The basic KSU assembly contains four jacks 
for 400-series KTUs, two separate jacks 
for a plug-in KS interrupter and a plug-in 
power unit, and a factory-wired connecting 
block with "quick-clip" terminals. 

• All external connections are made on front 
of connecting block. 

• The 10-volt ac operated KS-19175, List 1 
interrupter furnished with each KSU provides 
lamp flash, wink, and audible signal feature 
interruptions. It is a plug-in unit locked 
into place by a captive screw. 

• A 24-volt de operated KS-19385, List 1 (MD) 
or List 2 interrupter can be substituted for 
the one furnished with the KSU at locations 
where only 24-volt de power is available. 

• Intended for vertical mounting on a wall or 
other suitable surface. 

• Protective front and back covers provided. 

• 550C and 551C have line status lamps which 
display the same signals as the line lamps 
at associated stations. 

• 550C and 551C are 17.18 inches high, 9.7 
inches wide, and 7.12 inches deep. 

• 550B/551B (MD) and 550C/551C can be 
equipped with a USA frequency generator 
which provides power for operating ringers 
at associated stations. Earlier type KSUs 
must be connected to an external ringing 
supply. 

ISS 1, SECTION 518-215-407 

• Common audible signaling can be provided 
by appropriate strapping on the connecting 
block. 

3. INSTAUATION AND CONNECTIONS 

3.01 The information in 3.02 through 3.17 applies 
specifically to the 550C and 551C KSUs, 

and also to the 550A, 551A, 550B, and 551B KSUs 
(all MD), unless otherwise noted. Most new 
installations will involve the "C" KSUs, but the 
MD units will be encountered in existing installations. 
For methods of strapping and terminating wire 
and cable, refer to Section 461-604-100. Cables 
and wire must be brought into the 550C and 551C 
KSUs from the bottom. Clamps are provided for 
retaining the power, line, and station cables. Dress 
wires along the sides of the connecting block. In 
the "A" and "B" KSUs, cable and wire may enter 
from top or bottom. 

INSTAUATION 

3.02 Mounting: Mount the KSU on a clean, 
firm, dry, vertical surface where it is easily 

accessible for service (mounting hardware to be 
obtained locally depending on mounting surface). 
If the KSU has a built-in power unit or if it is to 
be equipped with a USA frequency generator, it 
must be located within cord length of a grounded 
U7V 60-Hz power outlet provided by the customer 
(see Ordering Guide for cord lengths). The 
outlet should be separately fused and not under 
the control of a switch. A KSU without built-in 
power unit should be mounted as close as possible 
to the separate telephone company power source. 

Warning: Do not connect the KSU 
to external power until all other 
wiring is complete and all KTUs are 
installed. 

3.03 External AC Power Cord: An external 
ac power cord is required with all 551-type 

KSUs and with any KSU equipped with a frequency 
generator. 

(a) 55015510 KSUs: Open the cable clamp 
in the lower left corner of the KSU and 

insert the receptacle end of the external power 
cord into the trough; secure the cord with the 
clamp. 

Page 3 
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(b) 551B KSU (MD) Only: The 551B KSU 
is shipped with its power unit cord carried 

through an insulating grommet in the bottom of 
the KSU case. To install an external power 
cord: 

(1) Compress the grommet to release it from 
the case. 

(2) Remove the grommet from the internal 
power cord. 

(3) Insert the receptacle end of the external 
power cord through the cutout in the 

housing where the grommet was removed. 

(4) Place the grommet around the external 
power cord. 

(5) Seat the grommet in the cutout, again 
from inside the case. 

(6) Connect the external power cord to the 
power unit cord. 

Inspect existing installations of 551B 
KSUs for improper installation of 
lfl'Ommets and power cords (ie, lfl'Ommet 
around power unit cord). Correct 
where necessary. 

(c) 551A KSU (MD): Connect the external 
power cord to the power unit cord through 

the cutout in the bottom of the KSU case. 

3.04 Frequency Generator: Install the 118A 
frequency generator on the 550/551C KSU 

as described in (a) or on the 550/ 551B as described 
in (b). Connect as described in 3.07. 

(a) Attach the generator to the mounting bracket 
(841720857) with the three screws supplied 

(Fig. 1). Then snap the pins of the bracket 
arms into the holes in the backboard flanges of 
the KSU. Let the generator rest against the 
front of the interrupter with its power cord to 
the left. Connect the feed-through type plug 
to the external ac power cord and, if the KSU 
is a 551C, to the power unit cord. 

(b) To mount a 118A frequency generator on a 
550/551B KSU, first install kit of parts 

D-180699. Remove the cable clamp provided 
with the KSU and replace it with the one in 
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the kit. Mount the bracket on the door of the 
KSU as shown in Fig. 2. Attach the frequency 
generator to the bracket with the three screws 
supplied with the generator. Connect the 
feed-through type plug to the external ac power 
cord and, if the KSU is a 551B, to the power 
unit cord (see 3.03[b] for instructions on positioning 
the grommet). 

CONNECTIONS 

3.05 Table A provides a key to the connection 
diagrams in this section for the various 

models of the 550/ 551 KSUs. 

3.06 Internal Power: The 551-type KSUs 
have built-in, factory-wired power units, 

and normally require no internal power wiring by 
the installer unless 105-volt ac ringing voltage is 
required (see 3.07 for details). KSUs of the 550-type 
must be wired to a suitable external power supply 
for all operating voltages. Make all external 
power lead connections to the terminals in the D 
or E columns on the front of the connecting block. 

If an external power source is to be 
used, be sure that it can supply the 
minimum 20 volts de signal battery 
required by 400-series KTUs. If it 
cannot, convert the KSU to a 
551-type by installing an appropriate 
power unit (see Ordering Guide). 

3.07 Audible Signaling Voltage: Audible 
signaling can be provided at the stations 

associated with the KSU on either the ringer or 
the buzzer at each telephone set. Ringer voltage 
must be supplied from a separate 105-volt ac source, 
such as the 118A frequency generator, connected 
to the RG and RB terminals on the front of the 
connecting block. Buzzer voltage can be derived 
from the 18-volt ac audible signal supply available 
at the internal or external power unit. Connect 
buzzer voltage by installing straps from terminals 
G± and S± to RG and RB, respectively. 

3.08 Common Audible: This feature allows 
multiple stations to receive incoming call 

signals from the same line and a single station to 
receive signaling from several lines. Common 
audible signaling is provided by strapping together 
the appropriate R1 leads at the connect ing block 
and wiring signaling voltage to the RG and RB 
terminals. Auxiliary control of common audible 
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0 - 180699 l< I T OF PARTS 

GENERATOR 

Fig. 2-5518 (MD) KSU With 118A Frequency Generator Installed 

sibrnaling is possible through the use of a separately 
mounted 227-type KTU wired to the connecting 
block. 

3.09 Line Connections: Connect the incoming 
CO/PBX lines to the T-R terminals (43 to 

50) in the A column of the connecting block. The 
KSU can accommodate a maximum of four lines. 

3.1 o Station Connections: Terminate the 
station cables on the connecting block, the 

first cable on column A, the second on column B, 
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TABLE A 

CONNECTION DIAGRAM INDEX 

550/551C 

Terminal Layout 
with Station and Fig. 3 
Line Connections 

Power Connections Fig. 5 

Common Audible Fig. 8 
Connections 

Common Audible 
Auxiliary Control Fig. 9 
Connections 

Manual Intercom See 3.11 
Connections 

Lead Designations Fig. 12 

etc. A maximum of five stations can be wired 
directly to the KSU. If more stations are required, 
use loop-through terminations or provide distribution 
facilities. Connect the ringer or buzzer leads of 
the station cables to the Bl-Rl terminals. 

Manual Intercom 

3.11 This feature is provided by installing a 401A 
KTU in the KSU. In early production models 

of the 550/551C KSUs, only jack J4 was factory-wired 
with the talk (A) battery and ground required for 
operation of the 401A. Later models (indicated by 
an asterisk [*) stamped after the code on the KSU) 
are wired to accept a 401A KTU in any of the 
four jacks. 

3.12 The early models can be modified to accept 
a 401A in another jack by disconnecting the 

green wires from terminals 3 (A grd) and 18 (A 
bat) of J4 on the back of the KSU, and transferring 
them to the same terminals of the desired jack. 

3.13 On the 550/551A and B KSUs (MD), the 
talk battery terminals are factory-wired at 

each KTU jack, but only the BR-W/W-BR pair on 
J4 is wired back to the talk battery terminals on 
the connecting block. The pairs from the other 
jacks are dead dressed. To use a jack other than 
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550/551B(MDI 550/551A(MDI 

Fig. 4 Fig. 4 

Fig. 6 Fig. 7 

Fig.10 Fig. 10 

Fig.ll Fig.ll 

See 3.13 See 3.13 

Fig.12 Fig. 12 

J4 for the manual intercom KTU, disconnect the 
BR-W/W-BR pair from the back of the connecting 
block, and connect the pair from the other jack 
as shown in Table B. Insulate and store the 
disconnected pair. 

Grounding 

3.14 Any installation of the 550/551-type KSU 
should be grounded and protected in accordance 

with the requirements in Section 518-010-105. The 
frame of the KSU power unit is grounded through 
the third, or "green," wire of its power cord. The 
local or circuit ground of the power unit, which is 
the positive side of the de output, should be 
connected to the same ground as the system 
protector. Do not connect circuit ground 
and frame ground together. 

3.15 The 550/551C KSU has an external grounding 
terminal, labeled LOC GRD, on the front 

of the backboard above the interrupter. It is wired 
internally to the power unit ground circuit at the 
G± terminal of the connecting block. Connect this 
terminal to protector ground with a 14-gauge wire 
brought through one of the cable clamps below 
the connecting block. On 550/ 551A and B KSUs 
(MD), a multiple-post grounding terminal is located 
on the top of the connecting block. 
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TABLE B 

MANUAL INTERCOM WIRING 
550/551A AND B (MD) KSUs 

CONNECT TALK BATTERY 
TALK BATTERY PAIR 

PAIR TO CONN BLOCK 
J1 J2 J3 J4• 

550/551B ~A (F43) W-BL W-0 W-G W-BR 
BA (F44) BL-W 0-W G-W BR-W 

550/551A rA (F45) W-BL W-0 W-G W-BR 
BA (F46) BL-W 0-W G-W BR-W 

* Factory-wired. 

3.16 Connecting of KTUs: Insert each KTU 
into its receptacle with a gentle, vertical 

rocking motion until it is firmly seated. Then 
lower the locking bar to hold the KTU in place. 

Do not drive more than 20 line lamps 
from one 400-type KTU or more than 
5() lamps from one interrupter contact. 

3.17 External Power Connections: After all 
internal connections have been made, the 

KSU properly grounded, and the KTUs installed, 
connect the KSU to the required external power 
source. 

4. MAINTENANCE 

4.01 Maintenance activity on the 550/551-type 
KSUs should be limited to the following: 

• Clearing wiring troubles 

• Fuse replacement 

• Lamp replacement 

• Replacement of defective KTUs, power units, 
interrupters, and frequency generators. 

Note: Be careful when inserting or removing 
plug-in type KTUs to avoid damage to the 
printed wiring and other circuit components. 
Blister packs should be used when returning 
KTUs. 

4.02 Interrupter Replacement: When replacing 
the KS-19175 10-volt interrupter with a 

KS-19385 24-volt type, either at initial installation 
or as a repair procedure, it is necessary to change 
the connecting block wiring (see Fig. 5, 6, and 7). 
Remove the strap which supplies 10V ac to the 
motor lead (Fig. 5), and connect whatever wiring 
is required to supply 24V de from internal or 
external supplies. The interrupter is removed by 
loosening the captive screw in the right center of 
the unit, and pulling it out of the plug. 

4.03 Wire- Wrap Connections: The KS-16492, 
List 2 unwrapping tool should be used when 

removing solderless wrapped connections on line 
jack contacts, if required, for circuit testing. The 
635B tool may be used to reterminate a wire on a 
wrapping terminal, but wires must be soldered 
when reconnected to ensure circuit reliability. 
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A (A) 

LINE 1 [ 
T (1) 
R (2) 
A (l) 
AI (4) 
LG (5) 
l (6) 

LINE 2 [ TO KEY 
TELEPHONE 

T (7) 

R (B) 

A (9) 
AI (10) 
LG (11) 
L (12) 

SETS 

[ LINE l 

T (H) 
R (14) 
A (15) 
AI (16) 
LG (17) 
L (1B) 

LINE 4 [ 
T (19) 
R (20) 
A (21) 
AI (22) 
LG (2l) 

L (24) 
VACANT c (NOTE 4) 

(25) 
(26) 

Bl (27) 
AI (2B) 
Bl (29) 
AI (lO) 

AUDIBLE Bl (l1) 

SIGNAL AI (l2) 

CONNECTIONS Bl (ll) 
AI (l4) 
CA (l5) 
CA (l6) 
CA (17) 
CA (lB) 

VACANT [ (NOTE 4) 

(l9) 
(40) 0 
(41) 
(42) 

[ ""' c 
TO CO OR LINE 2 c 
PtlX Ll NES ( LINE l 

LINE 4 c 

T (4l) 
R (44) 
T (45) 
R (46) 
T (47) 
A (48) 
T (49) 
R (50) 

(B) (C) (D) (E) 

0 0 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

0 0 0 
0 0 0 0 

0 0 0 
0 0 0 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

FRONT V lEW 

B 

T 
R 
A 
AI 
LG 
L 
T 
R 
A 
AI 
LG 
L 
T 
R 
A 
AI 
LG 
L 
T 
R 
A 
AI 
LG 
L 

!«; 

ltl 
LG 
LB 
Gt 
St 
GA 
BA 
GB 

GB 
BB 
BB 
RG 
Ill 

NOTES : 
1 . NUMBERS ANl LEmRs I N 

PARENTHESES ARE FOR 
REFERENCE ONLY ANl 00 NOT 
APPEAR ON BLOCK 

2. LEAD DESIGNATIONS ARE MOLDED 
INTO FANNING STRIPS 

l . ALL C!MECTI ONS TO Kl\1 
JACKS, BUILT-IN POIER UNIT, 
ANl I NTEAAUPTER ARE FACTORY­
WI REO ON REAR OF C!MECTI NG 
BLOCK 

4 . VACANT TERMINALS MY BE USED 
FOR BUTTON AHl BUZZER 
SIGNALING CIRCUITS, ETC., 
AS REQUIRED 

) 
MOTOR START FOR 
24V OC OPERATION 

) 
MOTOR START FOR 
10V ! OPERATION 

] 

P<70ER SUPPLY 
C!MECT I OHS 

) 
TO 118A FREQUENCY GENERATOR 
FOR RINGING VOLTAGE 

Fig. 3-Terminal Layout of Connecting Block on 550/ 551C KSU Showing Installer Connections for Incoming 

Unes and Stations 
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88 

08 
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A8 

TERMINATE INCOMING SERVICE 
ON TERMINAL B. 

FOR 5508 AND 5518 KSU 

FACTORY WIRING 
FROM CLIP F 
TOJACKI-4 

VACANT t 

J MOTOR START 
FOR 24V DC 
OPERATION 

J 
MOTOR START 
FOR IOV:!. 
OPERATION 

POWER SUPPLY 
CONNECTIONS 
TERMINATE HERE 
(SEE FI0. 81 

J TO POWER SUPPLY 
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* FOR 24V DC OPERATED KS·I938~, L1 (MDI OR KS-1938),LZ 
INTERRUPTER (SEE F IG. 7l 

VACANT TERMINALS MAY 8E USED FOR BUTTON AND BUZZER 
SIGNALING CIRCUITS ETC. AS REQUIRED. 

(30) VACANT t 
136) 

157 I 

(!8) 

159) J MOTOR START 1401 M • 
(4 1) LG 

(421 L8 

(431 G! 

(44) S! 

(451 GA POWER SUPPLY 
CONNECTIONS 

(461 •• TERMINATE HERE 

(47 1 GB 
(SEE FIG 7 ) 

(48 ) •• 
(491 RO 

(~01 RB 

FOR 550A (MD) 
AND 551A (MD) KSU 

Fig. 4-Terminal Layout of Connecting Block on 550/551A and 8 (MD) KSU Showing Installer Connections for 
Incoming Lines and Stations 
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NOTES : 
1. DASHED LINES REPRESENT FACTORY WIRING. SOLID LINES Jl LOCATED ON FltOIIT PIINEl 

REPRESENT WIRES TO BE lUI BY INSTALLER AS REQUIRED AIIDYE INT£RRIJPTER. 
2 . 1.14EJj KS-1 9'B~ L2 24V DC I NTERIM'T£R I S USED, REIIJYE 

FACTORY STRAP BETWEEN 'BE Alii 40E ON FRONT OF BLOCK: 
IF KSU IS 551C, PUT STRAP BETWEEN 'BE 00 47E . IF KSU 
IS ~50C, C()NijECT EXTERNAL SUPPLY TO ' 7D 00 ,60 AS 
SH()IIj ABDYE 

' . NLMIERS 00 LEmRS I N PAREJjlliESES ARE FOR REFERENCE­
ONLY 00 DO NOT APPEAR ON BLOCK 

Fig. 5-Power Supply Connections for 550/551C KSU 

J ~LY ,_ 
248 FUSE 

J 
AOOIBLE 
SI G SUPPLY 
1/2-
24E FUSE 

J 
24V DC 
TALK BAT 
1/ 2 AMP 
Z4E FUSE 

] 

24V DC 
SIG BAT 
1/2-
24E FUSE 



TO LOCAL GAD 

TO 24V DC [ 
SUPPLY FOR KS 

INTERRUPTER 
INOTE2) 

TO IOV ± [ 
LAMP SUPPLY 

TO AUDIBLE [ 
SIG SUPPLY 

TO TALK BAT. [ 
SUPPLY FOR 

MANUAL 
INTERCO M 

TO 20- 26V DC [ 
SIG BAT. 
SUPPLY 

TO IIBA 

FREQUENCY [ 
GENERATOR 
OR EXTERNAL 
POWER SUPPLY 
FOR RINGERS 

MOTOR SUPPLY 

MG 

MB 

LG 

IOV~ 

G 

18 V± 

A GAO 

A BAT . 

p 

B GRD 

B BAT. 

AG 

105V± 

FROM 5508 
KSU TO 
EXTERNAL 
POWER 
SUPPLY 

KS- 19175,U 

! 
1 
1 
l 
! 
1 

IOV± 38E (STRAPf'ED TO 40E) 

GRO 37E I STRAPPED TO 39E) 

24V DC --
GRD --

To E F 

I 
37 -r .--

, · 
1 38 I [ 

I ', 
I 39l 1--

I L..J._ 
I 40 ) 

I 
I L-

4 1 

I 
I 42 

I 
l -1 43 

I 
i I -

44 

I 
1 45 

I T 
I I lr-

46 .v 
I 
I 47 

I T 

148 
I 1,--
L 

I 
I 49 

I 7 
I / 1 so 

) I 
I 

t -, 
p 

KS-19385, U I MDI 

--
--

f-

1-

-
-
-

-
-
f-. 

f- ---~~~-

f-. 

-
-

1-

PROVIDE WHEN 
105V ! RINGER 
SUPPLY IS 
NOT USED 

(8 1) 

105V ± 

KS-19385,L2 

--
--

---, 

IIULTIPLED 
TO OTHER 
TERMINALS 
ON CONN 
BLOCIC 

ISS 1, SECTION 518-215-407 

I 

>-'-

INTERNAL 
POWER UNIT 

28AI 
I551B KSU ONLY) 

...,,(G) 

r 
I 
1-<>(IOV ±I 
L 
~IGI 

r 
+-ouev ±I 

~lA GRO! 
( 

!....alA BAT. ) 
I 

I 

l 
~IB GRDl 

--o IB BAT.) 

POWER SUPPLY 
TO JACKS 1- 4 

] 

L AMP 
SUPPLY 
3 AMP 
24B FUSE 

J 
AUD SIG 
SUPPLY 
112 AMP 
24E FUSE 

J 
20V 
TALK BAT. 
112 AMP 
24E FUSE 

]

20 v 
SIG BAT. 
112 AMP 
24E FUSE 

NOTES: 

I. DASHED LINES REPRESENT FACTORY WIRING . 
SOLID LINES REPRESENT WIRES TO BE RUN 
AS REQUIRED. 

2. REMOVE FACTORY STRAPS BETWEEN 37E AND 
39E AND 38E AND 40E FOR 24V DC KS 
IN TERR UPTER OPERATION. THE POWER 
SUPPLY CONNECTIONS FOR EITHER INTE RRUPTER 
MOTOR ARE SHOWN AT LEFT . 

38E (STRAPPED TO 470) 38E !STRAPPED TO 47F) 
II B -PIN CONNECTOR AND WIRING TO 

CONNECTING BLOCK FURNISHED IN 
BOTH 550B AND 551B KSU. 37E (STRAPPED TO 450) 37E !STRAPPED TO 39E) 

Fig . 6-Power Supply Connections for 550/5518 (MD) KSU 

Page 11 



SECTION 518-215-407 

GROUND TERM . 
ON CONN BLK 

TO LOC AL GRO ~-J..!.B~L_ ___ ---, 

'----~ I 
c"ci"NRJEg;IN6G6BB5C~c'K I 

( NOTE I) I 
I T 0 E F I I INTERNAL 

TO 24 V DC I POWER PLANT 

Ks ~~~::~;:P~~= ---'M"---------t+-<40~ ~ -o- r-- +- - ...!!. - ~~~~~ I * ~~~~:3~:u ~~so~~~~~,> 
(NOTE 2l I '1 (NOTE 2l 1 co~~~~NTOR 

[

--'L::..:G:....:..:(Oc..;R_:Gc..;R:::.:D)-.---,--\--+-<4>-1 '"'?"" i-<>- f- _ +-- _EO~) ___ +-~ 7 >-r 
L AMPT~u 1P0PVL$ I 4- r--t--~- I l 

--'1"-0V:...;±:.._ __ i--+--+-+-l-<4>-2 ~-<>- f- _ +- _EO~)_ _ +-~ 3 >+ 
t I I I I 

TO AUDIBLE [ G I 

43 

-o- ~r t;-K~ 8 f 
SIG SUPPLY 144 ACK 4 I 

18V • 1-Q;;;.--<>--- _ _ _ _ -----7 4 >-t _ 
l I r-- _P____ I 

[ 

A GRO II 45 -!- --<>-- -- - - - ~ 6 ' II -TO TALK BAT. rt-
SUPPLY fOR 

MAN UAL 1 r 
INTERCOM ..;A::....::B:::Ac:.T:..__---Jl----++-t-<l4>-6 _J._ -o- 1-- PROVIOE--;;;E~5V:!: _ 2 >t-

1 47 ...- RINGER SUPPLY p II p 

((G) 

I 
I 
t<'(IOV :!: ) 

I 
I 
~(G) 
I 
I 
I 
t-<>(20V :!:) 
I 
I 

~(A- GRD ) 
I 
I 
I 
1-o(A-BAT. ) 
I 
I 
l 
-"0 (B- GRD) 

l LAMP 
SUPPLY 
3 AMP 
24B fUSE 

] 

AUD SIG 
SUPPLY 
1/ 2 AMP 
24E FUSE 

]

24V 
TALK BAT . 
1/ 2 AMP 
24E fUSE 

SIG BAT. 
1/ 2 AMP S I~OB~~~ ~~~p~~ i 48 L - -----

[

_:B:_:G:::_:R.=_D --+---.-+f--<>- '"'?"" --<>--- ~ NOT USED__ _ :r: >t-rl-
1 

_,B::....::B.::.AT'-'.--+-i-t-+-<>- '"'?"" -o- ____ _ ]

24V 

-<> (B - BAT) 24E fUSE 

I L 
--- __j!IL_ 

Pb~EERX ~~~~~~ I [
....:;.;RG'--------+--r-+-+-4~9 .~ -o-

FOR RIN GERS ....:.:I0:.::5c:v..:+:.._ __ l-+-f-+-<:5>-0- I O~V! 
~-----

NOTES : 

p 

FROM 550A (MD) KSU 
TO EXTERNAL 
POWER SUPPLY 

I . DASHED LINES REPRESENT fACTOR Y WIRING . SOLID 
LINES REPRESENT WIRES TO BE RUN AS REQUIRED . 

2. REMOVE FACTORY STRAP BETWEEN 40E AND 42E 
FOR 24V DC KS INTERRUPTER OPERATION. THE 
POWER SUPPL Y CONNECTIONS FOR EITHER 
INTERRUPTER MOTOR ARE SHOWN AT RIGHT . 

* B- PIN CONNECTOR AND WIRIN G TO CONNECTING 
BLOC K fURNISHED IN BOTH 550A (MD) AND 551A (MD) 
KSU. 

MOTOR SUPPLY 

IOV± 

GRO 

24V DC 

GRO 

TO KTU JACKS 1-3 

MULTIPLIED 
TO OTHER 

TERMINALS 
ON CONN BLK 

KS- 19175, L I 

4 2E (STRAPPED 
TO 40E) 

41E 

-

-

KS-19385, Ll (MD) 

-

-
4110 

47f (STRAPPED 
TO 40F) 

Fig. 7-Power Supply Connections for 550/ 551A (MD) KSU 
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KS- 193B5,L2 

-

-
48f (STRAPPED 

TO 40f) 

470 



PART CF CCHIECTING BlOCK 

(A) (B) (t) (D) (E) 
o-- ... (Z7) 

Rl 
TO 1ST [ Alll SIG 

TO ZNJ [ AW SIG 

Bl 

81 

Rl 

TO 'II> [ AOO SIG 

TO 4TH [ AW SIG 

Rl 

r- - - J 
I 81 

o-- ... 0 o-- ... (40) 

o---o 0 o-- ... <•1) 
o- _.., 0 o-- -o <•2) 
o--~--o o- _.., (0) 

~-~ - ~ o-- -o ( .. ) 

o--~ - ~ o-- -o (0) 

o--~-~ o-- -o <••> 
o--~ - -o o-- ... (47) 

o--~ - ..0 o-- -o (<18) 

o--~ - ..0 ..,.. - <••> 
o---~--o o- - "'? ( 'lO) 

l8 

G• .. 
GA 

•• 
G8 

G8 

88 

Ill 

RG 

RB 

ISS I , SECTION 518-215-407 

NOl[S : 

RG 

1. DASHED ll NES REPRESENT 
FACra:lV WI RI NG. SOliD 
Ll NES REPRESENT Wl f¥:5 
TO BE AJN BY INSTALLER 
AS REQU IRED 

2 . SliW' Rl TERMINAlS AS 
REQU I REO FOR COIOOCII 
Al.O IBLE SIGNALIN:i 

TO 118A 

10'Nt: 

] FRE~IICY GENERA TOR 

:ltRHAL Rl Nil JrCi 
SUPPlY 

Fig. &-Connections for Individual or Common Audible Signaling an 550/551C KSU 
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SECTION 518-215-407 

PART CF CCJIIECTI f«i BLOCK 

(A) (B) (C) 
81 

TO 1ST [ R1 

A\.0 SIG .----+-4-J 
81 

o-- o() 0 o-- o() ("<l) 

o-- -o 0 C>-- ~ (41) 

o-- o() 0 o- - -o {42) 

o---o---<) o-- -o (4,) 

o---o---o o-- -o (44 ) 

o---o---o o-- -o {45) 

o---o---o o-- -o (46) 

o---o---o o-- -o {47) 

o---o---o o-- -o (48 ) 

o--~--o ~- (49) 

o--~--o o- - ( 50) 

l8 

G• 

'* 
GA 

8A 

G8 

G8 

88 

88 

RG 

Ill> 

R1 

NOTES: 

FROM C"' Al.D 
NJX CONT CKT 
(22'1-T'11'E Kl\J) 

1 . DASHED l l NES REPRESENt 
FACTORY WI Rl NG , SOLID 
liNES R£PRESENT WIRES 
TO BE RUN BY I NS TALLER 
AS REQUIRED 

2, REMOIE FACTORY STRAPS 
FRa-. FR~T Of C~ 
BLOCK 

It - PAAT OF SAlE CABLE 

RG TO 118A J FREQUENCY 

105V! 
GENERA TOR OR 
EXTERNAL RING ING 
SUPPLY 

Fig. 9-Connections for Common Audible Auxiliary Control on 550/ 551C KSU 
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ro 1ST 
AUD SIO 

TO 2ND 
AUD SIG 

(IF REQ) 

[ 

0 1 

Rl 

[ 

01 

Rl 

PAftT OF 1115-57 CONNECTOft BLOCK 

279---~---o 
r--' 

I 119---~-­r---.1...--' 
I L--. I * I 20~--_,_---o 
I r--' 

! )09-- - __J.....--

0 

o- ---<>--- -o 27 

o---~---o21 

o---.-o- ---ozg 

o---~---olO 

ISS 1, SECTION SIS-215-407 

-- - - DASHED L INES REPRESENT 
FACTORY WIRING. 

-- SOLID L INES REPRESENT 
WIRES TO IE RUN AS NEEDED. 

* STIItAP Rl TE.RMINALS FOft 
COMMON AUDIBLE SIGNAL . 

A~0o5s~ Llt1---~---o* 
[ 

II r--+---

o---~---olt 

IIF ftEQ) ..;R;:.I-------1--i-+---ir--_-' __ --, 
I 3~--...!--- o---~---o32 

.~~ ~~= : : : ...... ~----1.---o ~--~---o33 

[ 

II I I r-+-- * 

'" REOI -"""1-------1-+l.,lt-+:-+-·---_-_ ... ___ ..., I 
1 I 1 l !4rr----o--- ~---o-- - -o34 
I I I I .---' I L.L..·r+t------.., I 1 I 1 3s,.---~---o I o---_,_ __ _,,s 

[_1 I-I I L ______ -r------------ ----~~~!__!!:_ 1- 1------, 
: : : !l<j>-----6----<J o----o----o 36 (LI N£2 ) RC 

Lt+--~=----,- - --- ---------- -- ----------
1 I !7?------6----o ~- --o----<:1!7 tliN£3) RC : L __ L_-_-_:;-- ----+------------ ------ ----
: 31 1'------~---o I o---~-- -o3o 

: 51~=-=~----~-l--..====-=-=:,~; ----~~·~~-_!'~ 
40o- - --o----o o-- - -<>- -- -oo~~o 

~ · o--- -o-- - -o I o- - -~-- -o41 

42o---~---o 1 o--- -<>- - --o 42 

43o----o- - --o C>-- - -<>- -- -o43 

44o- --~- --<J ~--~-- -o44 

.,o--- -o- - --o o- - - -<>- - --o4~ 

I 
46o- - ---<>- - - -o I ~ --~-- -o4s 

4To---~-- -o ~ o-- --o-- --o4T 

--·~c:-=--=--~-=--= ="-- _.:-_-=-~==----o .. 
4to---~- --<:l ~-- .::::.~49 

'oo- - --o- - --o I 
I 

I 
- --o' o 

FROM 
JACKS 
1- 4 

Fig. 10-Connections for Individual or Common Audible Signaling on SSO/SSIA and B (MD) KSU 
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SECTION 518-215-407 

PART OF 6695-37 CONN ECTOR BLOCK 

T 
c>---~---<1' 27 TO 1ST [ Bl 27 _;_ __ l_ __ _: 

AUDS IG _R~I~---------t-------rr----------, ~-+------------------~----~~----~R"-1 
.----+~e_y---~-- o-----o-----<1' 28 

;~o2~g [ 81 '-29}-- - --L---<> 

{I FREQ ) ~R-~----------~t-----~r----------, ~-+------------------~----~~----~R"-1 

I 30_y----...L--

o----o-----<> 29 

o----o-----o 30 

AT~D3~g [ Bl ,-- :~t---_j_---<> I 

{I F REO I _:R_::I __________ ~-t-1-----irf-----------, ~--.-------------------~------~----.:_R::._I 
I 32_y-- ---L-- I 

o----o----o 3 1 

o--- -o--- --o 32 

FROM COM AUO 
AUK CONT CKT 
{227 9 OR 
227A {MOl KTU I 

TO 4TH 
AUO SIG 

r--+-

[ 

Bl 

{I F REQ) Rl ~ ~ ~3}---_j_-- -<>~-+---o----__ -_--o--___ -_-__ -<> ___ 3_3+------L----.:.R::._I 

TO CO M AUO 
AUX CONT CI< T 

12278 OR 
227A {MDI 

KTU) 

CA 
I I I I 34_y- --.....L- - o-----o------<>34 
I i I I~- I 

CA 
L-t++-t-----x :d I 

{L INE I) RC 

CA {LINE 2) RC 
~ ~ ~ ~ ;:~~:-~::~~-t-:~~=~~-;: 

Lt-1------ * L- ----------
CA I I 37~--X-- o----o-----<>37 
-=--+--+---t~L. _ _::.:-;.;:-:..c-...:.-_-_-_-_-,-~...- + - - - - - - - - - I L INE 3) RC 

FROM 
JACKS 
1-4 

T 

;-9-;._-_-=_:::J:__ I o-----o-----<>38 

39~~~--=--=-~=- r- =-=-=---=--=-=-=: 
40o----o-- - --o o----o---~ ~0 

4 1o- --~----o I o-- - -o-----o4 1 

•z o----o-----o I o----o----o 42 

43 o----o-----o o----o-----o43 

44 o----o-----o o----o----<l'44 

45o----o--- ---o 1 o----o-----o4!!1 

I 

I 

46 ~-- --o--- --o o--- -o--- -o 46 

47<>---~----<> l o-----<>-----<>47 

- ~=-~=~-=-~-=- - :===-----<>49 
()- -- ;;:P--_--~ 49 49<>-----o-----o 

!!IOo- ---o-- - ---o 

{LINE 4) RC 

CASHED LINES REPRESENT 
FACTORY WIRING 

SOLID LINES REPRESENT 
------- WIRES TO BE RUN AS 

NEE CEO 

It REMOVE STRAPS 

t PART OF SAME CABLE 

II <>-- -r----<>50 

L __________________________ ...J_ ____ -t-1:: I=====::_ __________ ~:!!] TO IIOA FREQUENCY 
I05V:t O[NERATOR 

'--------------------------'R,_,G ~~TK:~N~l~/N~~HQ 
SUPPLY 

Fig. 11-Connections for Common Audible Auxiliary Control on 550/ 551A and B (MD) KSU 
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AI 

LO 

AI 

LG 

AI 

LO 

AI 

LG 

8 1 

Rl 

01 

Rl 

81 

Rl 

0 1 

Rl 

CA 

CA 

CA 

CA 

FOR 

DES IGNATI ON STRI P • A • 

TIP 

RING 

....... J LINE I 
•• ,.L EAD 

L AMP GRD 

LAM P LEAD 

TI P 

AI NO 

• A• L EAD ........ ] LINE 2 

LAMP GAD 

L AMP LEAD 

TI P 

RING 

•A• LEAD 
liNE I ........ J 

L AMP Gft D 

L AMP LE AD 

TIP 

RING 

....... J LINE 4 
•• ,.LEAD 

LAMP GR D 

LAMP LEAD 

I I OR 8Z I LEAD 

J DELL Oft BUZZER LEADS 

Rl OR li Z LEAD FOR LIN E I 

II OR BZI LEAD 

J FOR LINE 2 
AI OR IZ LEAD 

I I OR BZI UAD 

J FOR LINE 3 
Rl OR Ill LEAD 

8 1 OR BZI LEAD 

J FO R L I NE 4 
Rl OR I Z LI!:.I.O 

CO MMON AUDIBLE: CONTROL FOR LIN E I 

COMMON AU018LE CONTROL FOR LINE 2 

COMMON AUDIBLE CONTROL FOR liNE I 

COMMON AUD IBLE CONTROL FOR LINE 4 

TI P 

J INCOMING CO OR PIX 

RING LINE I 

TIP J LINE 2 
RING 

TIP J LINE I 
RING 

TIP 

J LINE 4 
RING 

550 AND 551 TYPE KSU 

ISS 1, SECTION 518-215-407 

DESIGNATION STRIP •e • 

MG MOTDI' GRO 

we MOTOR BAT. 

LG LAMP GRO 

LO LAMP BAT. 

•± GOO 

s± AUD SIG SUPPLY 

•• •A• GAO .. ••• BAT 

GO I GRD. 

•• I GRD . 

•• 8 8AT . 

8o 8 BAT. 

•• AI NG GRD 

•• R I NG BAT, 

FOR 5!!08 (MD), 5 51 8 (MD ) 
550C AND 551C KSU 

.. MOTOR START 

LG LAMP GRD 

LB LAMP BAT. 

G! GRO 

s± AUO SIG SUPPlY 

•• " A" GRD 

BA "A" BAT. 

GB 8 GRD 

•• • BAT • 

RG R lNG GRO 

•• Rl NG BAT . 

FOR 550A (MD) AND 
551A (MD) KSU 

Fig. 12- lead Designations on 550- and 551 -Type KSUs 
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BEll SYSTEM PRACTICES 
AT&TCo Standard 

ADDENDUM 518-215-410 
Issue 1, April 1980 

SERVICE 

583- AND 584-TYPE PANELS 

1 A2 KEY TELEPHONE SYSTEM 

1. GENERAL 

1.001 This addendum supplements Section 
518-215-410, Issue 8. Place this pink sheet 

ahead of Page 1 of the section. 

1.002 This addendum is issued to provide additional 
information related to the Federal 

Communications Commission's (FCC) Registration 
Program. 

2. CHANGES TO SECTION 

2.001 On Page 1, revise paragraph 1.06 to read 
as follows: 

1.06 The 583- and 584-type panels have not been 
registered with the FCC and new panels 

will not be manufactured after January 1, 1980. 
Also after January 1, 1980, the 401B and 471C key 
telephone units (KTUs) must be used when providing 
their related services. Previously connected or 
Class C units may be used for additions and 
maintenance at grandfathered installations for the 
life of the units, provided they are not modified. 
Class C stock may also be used in new installations 
after January 1, 1980. 

NOTICE 
Not Cor use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. 
Page 1 
1 Page 





BBL SYSTEM PRACTICES 
AT&TCo Standard 

SECTION 518-215-410 
Issue 8, September 1979 

SERVICE 

583- AND 584-TYPE PANELS 

1 A2 KEY TELEPHONE SYSTEM 

1. GENERAL 

1.01 This section contains information on the 583-
and 584-type panels which provide mounting 

facilities for 4-inch, 400-series KTUs having 18-contact 
connectors. 

1.02 This section is reissued to provide additional 
information on mounting the KS-15900L1 

interrupter, Table A. 

1.03 This issue of the section is based on the 
following drawings: 

SD-69502-01, Issue 2-Station Systems, Key 
Telephone System 
1A2, 583-Type Panel 
Connections 

SD-69552-01, Issue 4-Station Systems, Key 
Telephone System 
1A2, 584B Panel 
Connections 

SD-69591-01, Issue 2-Station Systems, Key 
Telephone System 
1A2, 584C Panel 
Connections 

SD-69559-01, Issue 9-Station Systems, Key 
Telephone System 
1A2, Tie Line and 
Station Line Circuits 

SD-69917-01, Issue 1-Low-Voltage Monitor 
Circuit 

SD-69513-01, Issue 15-Key Telephone System 
1A2, CO or PBX Line 
Circuit 

SD-69651-01, Issue 1-Key Telephone System 
1A2, CO or PBX Line 
Circuit (400G) 

SD-69921-01, Issue 1-Key Telephone System 
1A2, Toll Restriction 
Circuit 

SD-69942-01, Issue 4-Key Telephone System 
1A2, CO or PBX Line 
Circuit (400H) 

If this section is to be used with equipment or 
apparatus reflecting later issues of the drawings, 
reference should be made to the SDs and CDs to 
determine the extent of the changes and the 
manner in which the section may be affected. 

1.04 Station, power and interpanel connections to 
583A (MD) and 584A (MD) panels are provided 

with wire-wrap terminals. The KS-16363L1 hand 
grip wrapping tool should be used to wrap stripped 
wires. A KS-16492L2 unwrapping tool should be 
used to remove a wire-wrapped termination. 

See appropriate sections in Divisions 
~ fY74, and fY75 whicb provide refereooe 
guides to tool identification, parts, 
operational requirements, and ordering 
information, plus approved 
preparation procedures for 
connecting wires to terminals. 

1.05 Power and interpanel connections to 584B 
(MD) and 584C panels are made to screw 

terminals. Station connections are made by using 
connector cables. 

1.06 Incoming CO lines to be installed in compliance 
with the Federal Communications Commission 

(FCC) Registration Program must be routed through 
a standard network interface. Information on 

NOTICE 
Not for use or disdosure outside the 

Bell System except under wri tten agreement 

Printed in U.S.A. Page 1 



SECTION 518-215-410 

approved interfaces is contained in Section 461-604-105, 
entitled Connecting Blocks, 66M3-50R-Identification, 
Installation, and Maintenance. 

2. IDENTIFICATION 

PURPOSE 

• To provide mounting facilities for the following 
KTUs: 

(a) 400-Type-CO/PBX line circuit 

(b) 401A-Manual intercom line circuit 

(c) 415A-Automatic de signaling, private 
line circuit 

(d) 461A-Manual signaling, ringdown 
private line circuit 

(e) 467A-Low-voltage monitor circuit 

(f) 469A-Lamp extender circuit 

(g) 471A-Battery reversal toll restriction 
circuit. 

APPLICATION 

• Large centralized 1A2 Key Telephone System 
arrangements. 

ORDERING GUIDE 

• See Table A. 

DESIGN FEATURES 

2.01 Panels mount on any frame structure designed 
for 23-inch wide mounting plates. Each 

panel is 4 inches high. 

2.02 Panels are equipped with 18-pin connectors 
and are primarily intended, by internal 

wiring, for use with the 400-type (CO or PBX line 
circuit) and 401A (manual intercom line circuit) 
KTUs. Other 18-pin KTUs such as the 415A, 
461A, 467A, 469A, and 471-type are electrically 
and physically compatible and can be used in these 
panels. The KTUs can be installed in any connector, 
with the exception of the 401A, 415A, and 461A 
KTUs which cannot be installed in J13 of the 583A 
(MD) or 584A (MD) paneL The 467A KTU monitors 

Page 2 

the -24 volt signal battery supply for a low-voltage 
condition. No external connections are required 
for this KTU. 

2.03 The KTUs are locked into place by a slide 
retainer bar furnished with the panels. A 

second retainer can be installed on the bottom of 
the 584B (MD) paneL This 824015945 (P-40J594) 
retainer bar and three 802108001 (P-210800) mounting 
screws must be ordered separately. 

A. 583A (MD) and SUA (MD) Panels 

2.04 The 583A (MD) panel accepts up to fifteen 
400-type, or fourteen 401A, 415A, 467A, 

469A, or 471-type plug-in KTUs. The KTUs can 
be installed in any connector with the exception 
of the 401A, 415A, and 461A KTUs which cannot 
be installed in J13. Common leads (LF, LW, etc) 
are interconnected to like-designated terminal leads 
on other 584-type panels. 

2.05 The 584A (MD) panel accepts thirteen 400-type, 
467A, 469A, 471-type, or twelve 401A, 415A 

or 461A KTUs. The KTUs can be installed in 
any connector with the exception of the 401A, 
415A, and 461A KTUs which cannot be installed 
in J13. The panel is equipped with a KS-15900Ll 
(10 volt ac) interrupter. When it is necessary to 
use 24 volts de to operate the interrupter, substitute 
a KS-19384L1 (MD) or KS-19384L2 interrupter. 

2.06 The 583A and 584A panels are equipped with 
nine cartridge-type fuses for lamp, relay, 

and talk battery as shown in Table B. 

2.07 Lamp supply and "B" battery fuses serve 
two groups of connectors per panel: J1 

through J8, and J9 through J13 on the 584A panel; 
J1 through J8, and J9 through J15 on the 583A 
paneL 

2.08 Common control leads such as LW, LF, etc, 
are factory-wired between the connectors 

and are terminated on individual 302A terminal 
strips serving two connectors each. These common 
leads are separated into two groups and can be 
associated with separate common equipment, or 
included as part of other grouped lines served by 
another panel. 



PANEL 

583A !MDI 58AA (MDI 

• 

• 

• 

• 

• Bussman No. 
t Littelfuse No. 

• 

• 

• 

• 

• 

l 584B (MD) and C only. 

58411 (MDI 

• 
• 
• 
• 

• 

• 

• 

• 

• 

• 
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t TABLE A. 

ORDERING GUIDE 

REPLACEABLE ASSOCIATED APPARATUS 
COMPONENTS (ORDER SEPARATELYI 

58«: 

• Fuse, 24C (2A) 

• Fuse, 24E (1/2A) 

• Fuse, 24F (5A) 

• Fuse, 24G (1-1/3A) 

Fuse I• AGX-1 (1A) 
, 1 t 361001 

Fuse I• AGX-2 (2A) 
· r t 361002 

Interrupter 
KS-15900, L1 

Plug, Option 

• 834482952 
(P-44Y295) 

Plug, Option 
814688685 
(P-46H868) 

• Block, Connecting, 
66B4-25 

• Cable, Connector, 
A25B, A65A, or A75B 

• Interrupter, KS-15900, L1 
(10V ac) (Note) 

Interrupter, 
• KS-19384, L1 (MD)t 

or KS-19384, L2 (24V de) 

Units, Telephone Key 

• 400D,401A,412A, 415A 
461A, 467 A, 469A, or 
471A (order as required) 

Note: Bracket 814837449 (P-48C744) and associated screw 840058564 (two required) are required 
to mount KS-15900, List 1 interrupter if the receptacle [834483158 (P-44Y315)) is not equipped 
wi th mounting bosses or if interrupter is not equipped with captive screws 
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TABLE B 

FUSE DISTRIBUTION OF 583A (MD) AND 584A (MD) PANELS 

FUSE 583A IMD) 584A I MDI 

DESIGN NO. CAPACITY CONNECTOR SERVED 

LF1 1 2A 1-8 1-8 

LW1 2 2A 1-8 1-8 

LS 3 2A 1-8 1-8 

BBAT. 4 1A 1-8 1-8 

ABAT. 5 1A 7&8 7&8 

SPARE 6 0.5A - * 
LS 7 2A 9-15 9-13 

BBAT. 8 1A 9-15 9-13 

LF2 9 2A 9-15 9-13 

LW2 10 2A 9-15 9-13 

* Fuse 6 used when 584A {MD) panel is modified to accept 412A KTU. 

B. 5848 (MD) and 584C Panels 

2.09 These panels {Fig. 1 and 2) are similar in 
capacity and function to the 584A {MD) 

panel. The 400-series KTUs and the KS interrupter 
must be ordered separately. 

2.10 The 584B {MD) and 584C panels have identical 
front sides and accept thirteen 400-type 

401A, 415A, 461A, 467A, 469A, or 471-type plug-in 
KTUs. The KTUs may be intermixed in any 
connector position. A single connector {J14) is 
provided for the interrupter or for a 412A KTU 
{auxiliary relay circuit). 

2. 11 All line and station wiring is factory-wired 
from the connectors to three 50-contact 

KS-type plugs numbered 1, 2, and 3 {Fig. 1 and 
2) on the rear of the panel; this permits use of 
A-type connector cables for line and station 
terminations. 

2.12 One A65A connector cable is used to provide 
connections to a distribution terminal for 
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each panel; or one A 75A, or three A25B connector 
cables may be used in place of the A65A connector 
cable. When one A 75A or three A25B connector 
cables are used, the last 10 pair (green binder) of 
the A 75A cable or the last 10 pair of the A25B 
cable, connected to plug 3, are spare pairs. 

2.13 Power supply wiring, interpanel strapping, 
and miscellaneous circuits are field-connected 

to the 46-screw terminal field of the 584B panel 
or 44-screw terminal field of the 584C panel. 

2.14 The 584C panel features a combined fuse 
panel and screw terminal field while the 

584B panel has a separate fuse panel and screw 
terminal field {Fig. 1). The panels are equipped 
with 24-type fuses grouped according to potential 
and rating. 

2.15 Factory-wired options allow rearrangement 
of lamp distribution and fusing within and/or 

between one or more of the panels. 
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TPA 483670 
81468868S 
!P- 4 6H8681 

PROGRAM PLUG 

FUSE 
P.ANEL 

Fig. 1-5848 (MD) Panel, Rear View 

2.16 Lamp fusing is divided into lamp flash (LF), 
lamp wink (LW), and lamp steady (LS). 

For lamp functions, each panel is divided into three 
groups of three lines each and one group of four 
lines (Table C). No more than 50 lamps can be 
supplied from any group or the capacity ol 
the interrupter contacts will be exceeded. 

2.17 Fusing and terminal assignments of the 584C 
panel differ extensively from the 584B panel. 

Fuse assignments are shown in Table D. 

2.18 The three 34-contact connectors on the 584B 
panel lettered A, B, and C (Fig. 1) serve 

as receptacles for the factory-wired lamp fusing 
and programming options. One 18-contact connector, 
J15 (Fig. 2), is used for the same purpose in the 
584C panel. These permit distribution and fusing 
of lamp circuits, either within or external to the 
panel. One 814688685 (P-46H868) program option 
plug is furnished with each 584B panel, and one 
combined 834482952 (P-44Y295) Program A/Program 
C option plug is furnished with each 584C panel. 

2.19 When the 584B panel is used alone, the 
program option plug is placed in receptacle 

A. When the 584C panel is used alone, Program 
A is used by inserting the option plug into receptacle 
J15 so that Program A may be read from the 

plug top. The full output of the interrupter is 
associated within that specified panel. Under this 
arrangement, fusing for an average of 17 lamps 
per line circuit is provided, not to exceed 50 lamps 
per interrupter contact. 

2 .20 Be/ore changing programs, remove 
power cord /rom outlet to preclude 

any possibility ol blowing /uses. 

2.21 With the program option plug in receptacle 
B of the 584B panel and the 10-volt ac input 

to the interrupter changed to ground, the entire 
output of the interrupter is used to synchronously 
drive auxiliary (slave) relay equipment such as the 
412A KTU. All lamp flash and lamp wink functions, 
including those of the master panel, are served 
from auxiliary relay contacts. The 584C panel is 
not arranged for Program B. 

2.22 With the program option plug in receptacle 
C of the 584B panel or with the Program 

C side of the program option plug in the 584C 
panel, half of the output of the interrupter (LFl, 
LF2, LW1, and LW2 leads) is used to power an 
average of eight lamps per line within the panel. 
The remaining interrupter leads (LFS, LF4, LWS, 
and LW4) may be used to power up to 100 lamps 
in succeeding panels not equipped with an interrupter, 
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Fig. 2-584C Panel, Rear View 

or these leads may be used to drive auxiliary relays 
requiring de power. When driving auxiliary relays, 
it is necessary to provide optional wiring at the 
interrupter to avoid conflict with lamp battery 
supply (ac power) connected to other interrupter 
contacts. 

3. INSTALLATION 

3.01 For information on apparatus mountings or 
relay racks on which panels can be mounted, 

refer to Section 463-140-100. 

3.02 The number of station or key cables that 
can be connected directly to the panels is 

limited; accordingly, a master distribution point at 
large key system installations is normally required. 
For further information on centralized key telephone 
system installations, refer to Section 518-010-101. 
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Caution: When installing a 584C panel 
in the middle or a 16C apparatus 
mounting, do not plug the 400-type 
KTU into Jl. This may damage the 
KTU. 

Note: To permit subgrouping of common 
audible signal controls, with or without separate 
relays or diode matrices, the line circuit leads 
may be cabled from the panels to a miscellaneous 
terminal block. 

3.03 Panels may be intermixed in large installations. 
To assist in the distribution of visual signals 

within an installation, the 584A panel can be modified 
to accept a 412A KTU in place of the interrupter 
(Fig. 19). 

3.04 Field cabling is dressed along the top rear 
of the 583A and 584A panels and fanned 

through the distributing rings to minimize congestion 
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TABLE C 

FUSE DISTRIBUTION OF 584B (MD) AND 584C PANELS 

5848 (MD) 584C 

PROGRAM A PROGRAM B PROGRAM C PROGRAM A PROGRAM C 

CONN CONN 
GROUP FUSE SERVED FUSE SERVED FUSE 

LF1 14 1-3 22 1-3 14 

LF2 16 7-9 24 7-9 16 

LF3 18 4-6 26 4-6 14 

LF4 20 10-13 28 10-13 16 

LW1 13 1-3 21 1-3 13 

LW2 15 7-9 23 7-9 15 

LW3 17 4-6 25 4-6 13 

LW4 19 10-13 27 10-13 15 

LS1 9 1-3 9 1-3 9 

LS2 10 7-9 10 7-9 10 

LS3 11 4-6 11 4-6 11 

LS4 12 10-13 12 10-13 12 

with factory wiring. Station and feeder cables are 
connected to the 302A terminal strips by means 
of an approved wire-wrapping tool. The terminal 
strips are designated A through H on the 583A 
panel, and A through G on the 584A panel. 

3.05 The connector cable(s) must be brought in 
from the left rear of the 5848 or 584C panel 

for connection to plugs 1, 2, and 3. A tie point 
and a U-shaped clamping detail are provided to 
support the cable(s) and to assure positive mating 
of plug and connector. 

3.06 Power supply connections to the panels may 
be made by using separate 20-gauge conductor 

cables, such as 450M (3-pair) or 451M (6-pair) cables. 

Note: Where more than one supply is used 
to provide 10-volt ac and 24-volt de power, 

CONN 
SERVED 

1-3 

7-9 

4-6 

10-13 

1-3 

7-9 

4-6 

10-13 

1-3 

7-9 

4-6 

10-13 

CONN CONN 
FUSE SERVED FUSE SERVED 

18 1-3 18 1-3 

17 7-9 17 7-9 

16 4-6 18 4-6 

15 10-13 17 10-13 

13 1-3 13 1-3 

14 7-9 14 7-9 

11 4-6 13 4-6 

12 10-13 14 10-13 

10 1-3 10 1-3 

9 7-9 9 7-9 

8 4-6 10 4-6 

7 10-13 9 10-13 

the ground terminals of these supplies should 
be bonded together. 

3.07 Power connections for the 583A and 584A 
panels are made to the 302A terminal strips 

or to a fuse. All power connections for the 5848 
or 584C panels are made to the screw terminal 
field. 

3.08 Verify that each fuse in the panel is the 
correct rating specified for the circuit. Refer 

to Table B and/ or D. 

3.09 Do not exceed lamp limitations of the 
interrupter in the 584-type panel or of 

external interrupters connected to panels. Installation 
of auxiliary relays may be required to provide 
sufficient current carrying capacity for-
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TAILI! D 
fUSI ASSIGNMENT 

5848(MDI 584C 

FUSE CAPACITY CIRCUIT CAPACITY CIRCUIT 

1 LW1, LW2 B Bat. 
10V ae LF1 , LF2 

5A 
or de 2 LW3, LW4 A Bat. 

LF3,LF4 1-l/3A 

3 Busy Tone B Bat. 
4 0.5A Interrupter Motor A Bat. 

Supply (ae or de) 

LW3 

LW4 
6 

LF3 

A Bat. 5A LF4 
1-l/3A LW1 

LW2 
6 

~ 
LF2 
~ 7 LS4 

B Bat. 
~ 8 

9 LS1 10V ae ~ 
or de f---10 LS2 LSl 

f---11 LS3 LW3 
12 LS4 2A ~ 
13 LWl rr:wt 
14 LF1 f---

LW2 
15 LW2 LF4 

16 LF2 LF3 
17 LW3 LF2 
18 2A 10V ae 

LF3 LF1 or de 
19 LW4 Interrupter Motor 

Supply (ae or de ) 
20 LF4 0.5A Busy Tone 
21 LWl AT, 105v ae 
22 LFl 105v ae (RN) 
23 LW2 

24 LF2 

25 LW3 

26 LF3 

27 LW4 

28 LF4 

29 AT, 105v ac 

30 
0.5A 

105v ae (RN) 
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(a) Line lamp multiples above 20 appearances, 
or 

(b) Lamp flash or lamp wink features exceeding 
2 amperes per interrupter contact. 

3.10 Install the program plug which provides the 
required arrangement. 

3.11 When the 584-type panel arranged for 
Program A is used to provide interrupted 

lamp signals to a 597A or 598A panel, the maximum 
number of 51A lamps fed by each 2-ampere fuse 
shall not exceed 50. If the 584-type panel is 
arranged for Program C, the maximum number of 
51A lamps fed by each 2-ampere fuse shall not 
exceed 24. 

3.12 Table E shows lamp capacities and average 
lamps per line for the 583A and the 584A, 

B, or C panels. 

3.13 When it is necessary to synchronize all visual 
and audible signals for a particular telephone 

set, all line circuits for lines appearing on "that 
telephone set should derive visual and audible signals 
from the same interrupte~. 

3.14 On the 583A and 584A panels, ''A" Bat. 
and GRD for the 401A, 415A, or 461A KTU 

ISS 8, SECTION 518-215-410 

is factory-wired only to connectors J7 and J8 
(Table B). If other connectors (except J13) are to 
be equipped with 401A, 415A, or 461A KTU, "A" 
Bat. and GRD must be field strapped between 
terminal strip D (associated with J7 and J8) and 
other connectors to be equipped with the KTU. 
The 401A, 415A, 461A, 467A, and 471-type KTUs 
can be installed in any receptacle of the 584B or 
584C panel without additional wiring. 

3.15 When installing a 461A KTU in these panels, 
RG must be connected to G RD B as follows: 

• 583A or 584A Panel- strap terminal 16 to 
25 on TSC for jacks 1 through 8 or TSF 
for jacks 9 through 15 

• 584B-strap terminal 42 to 25 on screw 
terminal board 

• 584C-strap terminal 40 to 3 on screw 
terminal board. 

3.16 When installing a 469A KTU, the L lead of 
the 400-type KTU must be strapped to the 

RC lead of the 469A KTU on the connecting block. 
The lamp output is on L lead of the 469A KTU. 
See Table F. 

TABLE E 

LAMP DISTRIBUTION FOR 583A (MD), 584A (MD), 584B (MDI AND 584C PANELS 

5848 I MDI, 684C 

AS FIRST 
PANEL AS FIRST 

AS SECOND E/W KS·16900, PANEL 
AS SECOND DR L1,0R E/W KS·15900, 

PANEL SUCCEEDING 
583A 584A USED 

KS-19384, L 1, L1, OR 
WITHOUT PANEL 

CAPACITY IMDI I MDI ALONE 
I MDI OR L2 KS-19384, L1 

412A KTU E/W 412A 
PANEL PANEL PROGRAM A 

INTERRUPTER IMDI OR L2 
PROGRAMC KTU PROGRAM B INTERRUPTER 

15848 ONLY) PROGRAM C 
PROGRAM A 

I MDI 

Lamps 100 100 200 200* 100 100 200 

Average 
Lamps 
Per Line 7 8 17 17* 8 8 17 

* Entire output of interrupter used to drive auxiliary relays. Lamp flash and lamp wink functions are 
served from an external source. 
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TABLE F 

STRAPPING FOR THE 469A KTU IN THE 583- AND 584-TYPE PANELS 

A B c 400-TYPE KTU 469A KTU 469A OUTPUT TO LAMPS 

CONN BLK TERM CONN BLK TERM CONN BLK TERM 

Jl SF Jl lOF Jl SF 1----
J2 l SF J2 20F J2 lSF f--
J3 1 2SF J3 1 30F J3 1 2SF f--
J4 3SF J4 40F J4 3SF 1----
J5 4SF J5 50F J5 4SF 

J6 SA J6 lOA J6 SA f--
J7 18A J7 20A J7 18A f--
JS 2 28A STRAP JS 2 30A JS 2 2SA -------
J9 38A J9 40A J9 3SA -
JlO 4SA JlO 50 A JlO 4SA 

Jll SF Jll lOF Jll SF -
J12 lSF J12 20F J12 lSF -
J13 3 28F J13 3 30F J13 3 2SF -
J14 3SF J1 4 40F Jl4 3SF i--
J15 4SF J15 50F Jl5 4SF 

Note: Strap L lead from jack requiring lamp multiple (Col. A) to connector containing 469A KTU (Col. B) . Connect lamp leads from telset to L lead of same 469A KTU connector (Col. C) . 

4. CONNECTIONS 

4.01 Terminate station, CO, or PBX line connections 
directly to panels or to 66-type connecting 

blocks at the master distribution point. (See 
Table G.) 

4.02 A block diagram of typical arrangements 
(and figure references) of 583- and 584-type 

panels is shown in Fig. 3. 
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4.03 CoDJJection Index: 

Fig. 4-584A (MD) Panel Equipped With 
Interrupter (Panel can be used alone 
and also to control one other panel) 

Fig. 5-583A (MD) or 584A (MD) Panel Not 
Equipped With Interrupter or 412A 
KTU 
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TABLE G 

CONNECTIONS TO DISTRIBUTION POINT AND/OR PANELS 

DISTRIBUTION POINT 
BLOCK 1 

66-TYPE CONNECTING 

LEAD 
BLOCK TERMINAL ON PANEL 

CIRCUIT DESIG 584B(MD), 584C 
COLOR 583A 1584A 

ROW COL BL.W BINDER (MDI (MDI PIN I'I.UG 

co T 1 W-BL 17A 26 
PBX R 2 BL-W 18A 1 

T 3 W-0 19A 27 
R 4 0-W 20A 2 

Line A 5 W-G 21A 28 
Al 6 G-W 22A 3 

1 STA - -· 
LG 7 W-BR 23A 29 
L 8 BR-W 24A 4 
RG 9 W-S 25A 30 
RC 10 s-w 26A 5 

co T 11 R-BL lA 31 
PBX R 12 BL-R 2A 6 

T 13 R-0 3A 32 
R 14 0 -R 4A 7 
A 15 R-G 5A 33 

Line Al 16 G-R 6A 8 
2 STA LG 17 R-BR 7A 34 

L 18 BR-R SA 9 
RG 19 R-S 9A 35 
RC 20 S-R lOA 10 

co T 21 BK-BL 17B 36 
PBX R 22 BL-BK 18B 11 

T 23 BK-0 19B 37 
R 24 0 -BK 20B 12 
A 25 

F 
BK-G 21B 38 

1 Line A1 26 G-BK 22B 13 
3 STA LG 27 BK-BR 23B 39 

L 28 BR-BK 24B 14 
RG 29 BK-S 25B 40 
RC 30 S-BK 26B 15 

co T 31 Y-BL l B 41 
PBX R 32 BL-Y 2B 16 

T 33 Y-0 3B 42 
R 34 0-Y 4B 17 

Line A 35 Y-G 5B 43 

4 Al 36 G-Y 6B 18 
STA LG 37 Y-BR 7B 44 

L 38 BR-Y 8B 19 
RG 39 Y-S 9B 45 
RC 40 S-Y lOB 20 

co T 41 V-BL 17C 46 
PBX R 42 BL-V 18C 21 

T 43 V-0 19C 47 
R 44 0-V 20C 22 

Line A 45 V-G 21C 48 
5 Al 46 G-V 22C 23 

STA LG 47 V-BR 23C 49 

l 
L 48 BR-V 24C 24 
RG 49 V-S 25C 50 
RC 50 s-v 26C 25 
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TABLE G (Conti 

CONNECTIONS TO DISTRIBUTION POINT AND/OR PANELS 

DISTRIBUTION POIN T 
BL OCK 2 

66·TYPE CONNECTING 

LEAD BLOCK TERMINAL ON PANEL 
CIRCUIT 

DESIG 584B(MDI, 584C COLOR 583A 1584A 
ROW COL CJ-W BINDER (MDI (MDI PIN PlUG 

co T 1 W·BL 1C 26 
PBX R 2 BL·W 2C 1 

T 3 W·O 3C 27 
R 4 O·W 4C 2 Line 

STA A 5 W·G 5C 28 6 
A1 6 G·W 6C 3 
LG 7 W·BR 7C 29 
L 8 BR·W sc 4 
RG 9 W-S 9C 30 
RC 10 S·W 10C 5 

co T 11 R·BL 170 31 
PBX R 12 BL·R 180 6 

T 13 R·O 190 32 
R 14 O·R 200 7 

Line A 15 R·G 210 33 
7 STA A1 16 G·R 220 8 

LG 17 R·BR 230 34 
L 18 BR·R 240 9 
RG 19 R·S 250 35 
RC 20 S·R 260 10 

co T 21 BK·BL 10 36 
PBX R 22 BL·BK 20 11 

T 23 BK·O 30 37 
R 24 O·BK 40 12 

Line A 25 A BK-G 50 38 2 
8 STA A1 26 G·BK 60 13 

LG 27 BK·BR 70 39 
L 28 BR·BK 80 14 
RG 29 BK·S 90 40 
RC 30 S·BK 100 15 

co T 31 Y·BL 17E 41 
PBX R 32 BL·Y ISE 16 

T 33 Y·O 19E 42 
R 34 O·Y 20E 17 

Line A 35 Y·G 2IE 43 
9 STA A1 36 G·Y 22E 18 

LG 37 Y·BR 23E 44 
L 38 BR·Y 24E 19 
RG 39 Y·S 25E 45 
RC 40 S·Y 26E 20 

co T 41 V·BL IE 46 
PBX R 42 BL-V 2E 21 

T 43 V·O 3E 47 
R 44 O·V 4E 22 

Line 
STA 

A 45 V·G 5E 48 
10 AI 46 G·V 6E 23 

LG 47 V·BR 7E 49 
L 48 BR·V BE 24 
RG 49 V·S 9E 50 
RC 50 S-V 10E 25 
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TABLE G (Cont) 

CONNECTIONS TO DISTRIBUTION POINT AND/OR PANELS 

DISTRIBUTION POINT 
BLOCK 3 

66-TYPE CONNECTING 

LEAD BLOCK TERMINAL ON PANEL 
CIRCUIT 

DESIG 
COLOR 583A I 584A 

584B(MD). 584C 

ROW COL G-W BINOER (MDI (MDI PIN PlUG 

co T 1 W-BL 17F 26 
PBX R 2 BL-W 18F 1 

T 3 W-0 19F 27 
R 4 0-W 20F 2 

Line 
A 5 W-G 21F 28 11 Al 6 G-W 22F 3 

STA 
LG 7 W-BR 23F 29 
L 8 BR-W 24F 4 
RG 9 W-S 25F 30 
RC 10 S-W 26F 5 

co T 11 R·BL IF 31 
PBX R 12 BL-R 2F 6 

T 13 R-0 4F 32 
R 14 0-R 3F 7 

Line A 15 R·G 5F 33 
12 Al 16 G-R 6F 8 

STA LG 17 R·BR 7F 34 
L 18 BR·R SF 9 
RG 19 R-S 9F 35 
RC 20 S-R lOF 10 

co T 21 F BK·BL 17G 36 3 PBX R 22 BL-BK 18G 11 
T 23 BK-0 19G 37 
R 24 0-BK 20G 12 

Line A 25 BK-G 21G 38 
13 

STA Al 26 G-BK 22G 13 
LG 27 BK·BR 23G 39 
L 28 BR·BK 24 G 14 
RG 29 BK-S 25G 40 
RC 30 S-BK 26G 15 

co T 31 Y-BL 17H 4 1 
PBX R 32 BL-Y 18H 16 

T 33 Y-0 19H 42 
R 34 0-Y 20H 17 

Line A 35 Y-G 21H 43 
14 Al 36 G-Y 22H 18 

STA LG 37 Y-BR 23H 44 
L 38 BR-Y 24H 19 
RG 39 Y-S 25H 4 5 
RC 40 S-Y 26H 20 

co T 41 I V-BL lH 46 (NOTE) 
PBX R 42 BL-V 2H 21 

T 43 V-0 3H 47 
R 44 0 -V 4H 22 

Line A 45 V-G 5H 48 
15 Al 46 G-V 6H 23 

STA 
LG 47 V-BR 7H 49 
L 48 BR-V BH 24 
RG 49 v-s 9H 50 
RC 50 s-v lOH 25 

Note : When using other than A65A connector cable with the 584B (MD) panel, these leads are spare and are dead-dressed 
long enough to reach any screw terminal and stored behind back panel. 
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Fig. 6-584B (MD) Panel Equipped With 
Interrupter (Panel not used to control 
other panels) 

Fig. 7-584B (MD) Panel Equipped With 
Interrupter (Panel used to control one 
other panel) 

Fig. 8-584B (MD) Panel Not Equipped With 
Interrupter or 412A KTU 

Fig. 9-584C Panel Not Equipped With 
Interrupter or 412A KTU 

Fig. 10-584C Panel Equipped With Interrupter 
(Panel not used to control other panels) 

Fig. ll-584C Panel Equipped With Interrupter 
(Panel used to control one other 
panel) 

Fig. 12-584B (MD) Panel Equipped With 
Interrupter (Master panel used to 
control up to 200 other panels each 
equipped with 412A KTU) 

Fig. 13-584B (MD) Panel Equipped With 412A 
KTU (Panel used to control one other 
panel) 

Fig. 14-584B (MD) Panel Equipped With 412A 
KTU (Panel not used to control other 
panels) 

Fig. 15-584A (MD) Panel Equipped With 412A 
KTU (Panel used alone and also to 
control one other panel) 

Fig. 16-584C Panel Equipped With 412A KTU 
(Panel not used to control other panels) 

Fig. 17-584C Panel Equipped With Interrupter 
(Master panel used to control up to 
200 other panels each equipped with 
412A KTU) 

Fig. 18-584C Panel Equipped With 412A KTU 
(Panel used to control one other 
panel) 
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Fig. 19-Modification of 584A (MD) Panel to 
Accept 412A KTU 

Fig. 20-Manual Intercommunication Connections 
for 583A (MD) and 584A (MD) Panels 

Fig. 21-Typical Functional Layout of 584B 
(MD) and 584C Panels Showing Line 
Circuit 1 Only (400D or 400G KTU) 

Fig. 22-Typical Functional Layout of 584C 
Panel Showing Line Circuit 1 Only 
(400H KTU) 

Fig. 23-Connections for 471-Type KTU in 583-
or 584-Type Panel 

5. MAINTENANCE 

5.01 Maintenance on panels should be limited to 
tracing of wiring troubles, fuse replacement, 

and replacement of improperly operating KTUs. 

5.02 When trouble is encountered, proceed as 
follows. 

(a) Determine if trouble is located at the 
individual station or is common to the system. 

(b) If common to the system: 

(1) Check power supply and fuses. 

(2) Determine which KTU is not operating 
properly. 

(3) Replace KTU with one known to be in 
operating condition to determine whether 

trouble is located in the KTU or in external 
circuitry. 

Note: Be sure that applicable options are 
correctly strapped on the replaced KTU. 

(4) If replacement of the KTU does not correct 
the trouble, it is external to the KTU 

and the complete wiring should be checked. 



584A (140) PANEL 
E /'W INTERRUPTER 

I NTERRUPTE~ USED TO 
CONTROL THIS PANEL 
CAPACITY 13 CKTS 
MAX. 100 LAlli'S (51A) 

F IG . 4 

TOTAL 13 CKTS, 100 LAMPS 

584A (NO) PANEL 
E/'W INTERRUPTER 

INTERRUPTER USED TO 
COt!TROL TH IS PANEL 
AND ONE OTHER PANEL 
CAPAC ITT 13 CKTS 
MAX. 100 LAMPS (5 1A) 

FIG. 4 

TOTAL 26 OR 
28 CKTS, 200 LAMPS 

5848 (MD ) PANEL 
E /'W INTERRUPTER 

INTERRUPTER USED TO 
CONTROL THIS PANEL 
PROGRANMEO A 
CA PACITY 13 CKTS 
MAX. 200 LAMPS (51A) 

FIG. 6 

TOTAL 13 CKTS, 200 LAMPS 

5848 (MO) PANEL 
E /'W INTERRUPTER 

I NTERRUPTER USED TO 
CONTROL THIS PANEL 
AND ONE OTHER PANEL 
PROGRANMEO C 
CAPACITY 13 CKTS 
MAX . 100 LAMPS (51A) 

FIG. 7 

TOUL 26 OR 28 CKTS 
200 LAMPS 

r--

I 

583A (MD) PANEL 

CAPACITY 15 CKTS 

MAX. 100 LAMPS (51A) 

FIG . 5 

584A (MD) PANEL 

Ill THOUT INTERRUPTER 
OR 412A KTU CAPACITY 
13 CKTS MAX. 100 
LAMPS (51A) 

FIG . 5 

583A (MD) PANEL 

CAPACITY IS CKTS 

MAX. 100 LAMPS (SIA) 

FIG. 5 

584A (MD) PANEL 

Il l THOUT INTERRUPTER 
OR 412A KTU 
CAPACITY 13 CKTS 
MAX. 100 LAMPS (SIA) 

FIG. 5 

5848 (MD) PANEL 

Il l THOUT I NTERRUPTER 
OR 412A KTU 
PROGRANMEO C 
CAPACITY 13 CKTS 
MAX. 100 LAMPS (5 I A) 

rIG . 8 

584C PANEL 

Ill THOUT I NTERRUPTER 
OR 412A KTU 
PROGRANMEO C 

~ CAPACITY 13 CKTS 
MAX . I 00 LAMPS (51 A) 

F' I G. 9 

ISS 8, SECTION 518-215-410 

584C PANEL 
E /'W INTERRUPTER 

INTERRUPTER USED TO 
CONT~OL THIS PANEL 
PROGRANMEO A 
CAPACITY 13 CKTS 
MAX. 200 LAMPS (51 A) 

FIG. 10 

TOTAL 13 CKTS, 200 LAMPS 

584C PANEL 
E/'W INTERRUPTER 

-

r-

·~ 

INTERRUPTER USED TO 
COt!TROL THIS PANEL 
AND Ot!E OTHER PANEL 
PROGRANMEO C 
CAPACITY 13 CKTS 
MAX. 100 LAMPS (51A) 

r-<-< 

Il r "· 11 
TOTAL 26 OR 
28 CKTS , 200 LAMPS 

'-----

583A (MD) PANEL 

CAPACITY IS CKTS 

MAX. I 00 LAMPS 

(S I A) 

FIG. S 

584A (MD) PANEL 

Ill THOUT INTERRUPTER 
OR 412A KTU 
CA PACITY 13 CKTS 
MAX. 100 LAMPS (SIA) 

F IG. S 

5848 (MD) PANEL 

Ill THOUT INTERRUPTER 
OR 412A KTU 
PROGRAMMED C 
CA PAC I TY 13 CKTS 
MAX. 100 LAMPS (51A) 

r I G. 8 

584C PANEL 

Ill THOUT I NTERRUPTER 
OR 412A KTU 
PROGRAMMED C 
CAPACITY 13 CKTS 
MAX. 100 LAMPS (51A) 

rIG . 9 

Fig. 3-Biock Diagram Showing Arrangements of 583A (MD) , 584A (MD), 5848 (MD), and 584C Panels 

(Sheet 1 of 3) 
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SECTION 518-215-410 

58-48 {NO) PANEL 
E J\1 INTERRUPTER 

5848 {MD) PANEL 
[J\1 412A KTU 

INTERRUPTER USED TO ~~~~A~~U T~~~D p!~tL 
~~~!~~ c AND ON[ OTHER PANEL.I----< 

CAPACITY 13 CKTS ~---------<~r-------1 ~~~E~3CCKTS 
MAX. 100 LAMPS {51A) MAX . 100 LAMPS {51A) 

fiG . 12 fiG. 13 

ANY COMBINATION TO MAX. 
200, rIGS. 13, 14,1~ . OR 16 
EQUIPPED WITH 412A KTUS 

5848 {MD) ~ANEL 
E/\1 412A KTU 

412A KTU USED TO 
CONTROL THIS PANEL 

._ ___ --l ~~:~~;y~~~~ ~KTS 
MAX. 100 LAMPS {SIA) 

fiG. 14 

584A {HO) PANEL 
E/\1 412A KTU 

4 I 2A KTU USED TO 
CONTROL THIS PANEL 
AND ONE OTHER PANEL. 

..... -----lCAPACITY 13 CKTS >-----< 
HAX. I 00 LAMPS {SIA) 

fiG. 15 

584C PANEL 
E/\1 412A KTU 

412A KTU USED TO 
CONTROL THIS PANEL 
PROGRAMMED A 

'----~CAPAC ITY 13 CKTS 
MAX. 200 LAMPS {51 A) 

fiG. 16 

583A {MD) PANEL 

CAPACITY IS CKTS 
MAX • I 00 LAMPS 
(51 A) 

fiG. 5 

584A {MD) PANEL 

WITHOUT INTERRUPTER 
OR 412A KTU 

-----!cAPACITY 13 CKTS 
MAX. 100 LAMPS {SIA) 

fiG. 5 

5848 {MD) PANEL 

WITHOUT INTERRUPTER 
OR 412A KTU 

'----~ PROGRAMMED C 
CAPACITY 13 CKTS 
MAX. 100 LAMPS {SIA) 

fIG. B 

583A (MD) PANEL 

.----~CAPACITY 15 CKTS 
MAX . 100 LAMPS {SIA) 

fiG. s 

584A {MD) PANEL 

WITHOUT INTERRUPTER 
OR 412A KTU 

'-----CAPACITY 13 CKTS 
MAX. 100 LAMPS {SIA) 

fIG. s 

Fig. 3-Bioclo: Diagram Showing Arrangements of 583A (MD), 584A (MD). 5848 (MD), and 584C Panels 
(Sheet 2 of 3) 
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584C PANEL 

EN INTERRUPTER 

INTERRUPTER USED TO 

COHTROL UP TO 200 

~:~;;~ TYPR~= c --< 
MAX 100 LANP5 (51A) 

F'IG. 17 

ANY COMBINATION TO MAX 200, 
FIG . 14 , 15, 16, OR 18 

EQUIPPED WITH 412A KTUS 

584C PANEL 

EN 412A KTU 
4 1ZA KTU UoEDTO 

COHTROL THIS PANEL 

AND ONE OTHER PANEL 

I'ROGRA114EO A 

CAPACITY 13 CKTS 

MAX 200 LAMP5 (51 A) 

rIG. IB 

5848 (NO) PANEL 

EN 412A KTU 

4 I 2A KTU USEO TO 

CONTROL THIS PANEL. 
PROGRAMMED A 
CAPACITY I 3 CKTS 

MAX 200 LAMPS (5 I A) 

F'IG . 14 

584A (NO) PANEL 

EN 412 KTU 

4 I 2A KTU USEO TO 

CONTROL THIS PANEL 

AND ONE OTHER PANEL 

CAPACITY 13 CKTS 

MAX 100 LAMPS (51A) 

F'IG.I5 

584C PANEL 

EN 412A KTU 

412A KTU USED TO 

CONTROL THIS PANEL 

PROGRAMMED A 

CAPACITY 13 CKTS 

MAX 200 LAMPS (51A) 

riG. 16 

t--

ISS 8, SECTION 518-215-41 0 

583A (NO) PANEL 

CAPACITY 15 CKTS 

r- MAX 100 LAMPS (51A) 

riG. 5 

584A (140) PANEL 

\IITMOUT INTERRUPTER 

-----t ~:P!~ ~~Y "i~ em 
MAX 100 LAMPS (SIA) 

r1G , 5 

584C 

WITHOUT INTERRUPTER 

OR 412A KTU 

...____ PROGRA114ED C 

CAPACITY 13 CKTS 

MAX 100 LAMPS (51A) 

riG. 9 

583A (NO) PANEL 

CAPACITY I 5 CKTS 

MAX IOOLAMPS (S I A) 

riG. 5 

584A (140) PANEL 

WITHOUT INTERRUPTER 

OR 4 12A KTU 

CAPACITY 13 CKTS 

MAX 100 LANPS (SIA) 

riG , 5 

Fig. 3 - Biock Diagram Showing Arrangements of 583A (MD). 584A (MD), 5848 (MD), and 584C Panels 

(Sheet 3 of 3) 
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SECTION 518-215-410 

SMA (140) PANEL 
EQUIPPED WITH INTERRUPTER 

TERMINAL STRIPS 

[ -24V BAT, (B) 

PO\IER 

SUPPLY GRO (B) 

[-24V BAT. (A) 
PO\IER 
SUPPLY 

GRO (A) 
(NOTE 2) 

LAMP POVER [ 10 VAC 
SUPPLY fOR 

~~PSI 00 ..:G:::Rc:D'--::,-------{ 

~~~~y ® ® 

CIRCUITS 1-13:tP IQS"' 
THIS PANEL [MB ~ 

INTERRUPTER ~ 

(NOTE 5) ~ ->-----ljf--...J 
@ 

AUO I BLE TONE 
OR RINGING 
SU PPLY 

AT ,IOSVAC, IOVAC, 

[

18VAC , -24VOC 

GRO 

NOTES : 
I . MAKE CONNECTIONS TO TERMINAL I Of fUSE. 

I) 

MG 

Lf3 

Lf4 

L\13 

LW4 

LS TO MAX. ONE 

LSG 
fiG.~ WHEN 
REQUIRED 

(NOTE 3) lOS VAC 

(NOTE 3) RG 

(NOTE 4) RN 

RNI NOTE 4 

ST 

ST (A OR TO 

RO OR ATI 

GRO (B) 

TO INTERCOM 
(NOTE 5) 

BZ I OR BT I 

GRO 

Lf 

2 . PROVIDE ONLY WHEN USING KEY TELEPHONE UNITS THAT REQUIRE - 24V BAT , (A), SUCH AS THE 401A KTU : 
CONNECT IONS SHOWN SERVES CONNECTORS J7 AND J8 (SEE fIG, 201. 

3. CAN BE MULTIPLEO TO OTHER PANELS, PROVIDED THE POWER SOURCE OUTPUT IS NOT EXCEEDED. 
4. WHEN RN LEAD IS LOADED TO CAPAC ITY, ADDITIONAL AUDIBLE SIGNALS MAY BE CONNECTED TO RNI LEAD, 

PROV I OED THE 6A KTS AND/OR @ OPTION IS NOT USED. 

5 . WHEN@OPTION IS fURNISHED, INTERRUPTER CANNOT BE USED fOR 6A KTS fEATURES. 
@ KS-19384, L2 (-24 VOC) 

@ KS -1 9384 , Ll (-24 VOC) (MD) 

@ KS-15900, L1 ( 10 VAC) 

6. GROUND SUPPLI ED TO ST LEAD fROM CONNECT ING CIRCUIT ~ST BE THE GROUND ASSOCIATED WI TH THE SUPPLY 
USED TO OR I VE THE I NTERRUPTER MOTOR. 

7. ADO STRAP WHEN INSTALLING 461A t<TU IN PANEL . 

Fig. 4-584A {MD) Panel Equipped With Interrupter {Panel can be used alone and also to control one other 
panel) 
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POII£R SUPPLY 

POII£R SUPPlY 
(NOT£ 2) 

( -24V BAT. (B) 

GRD (B) 

[ -24V BAT. (A) 

GRD (A) 

[ 

105 VAC 

RINGING SUPPLY ~R:.:G'-------, 

105 VAC 

RG 

ST 

Lf3 

Ll/3 

Ll/4 

LS 

LSG 

RN OR RNI 

NOTES: 

(NOT£ 3) 

I. MAK£ CONNECTIONS TO TERMINAL I Of fUS£. 

ISS 8, SECTION S18-215-410 

583A (MO) PANEL OR 584A (MO) PANEL 
WITHOUT INTERRUPTER OR 412A KTU 

TERMINAL STRIP 
rusr 
DES I GNAT I ON 
(NOT£ I) 

2. PROVIDE ONLY IIH(N USING KEY TELEPHONE UNITS THAT REQUIRE -24V BAT .(A), SUCH AS TH£ 401A KTU. COHN(CTION AS 

SHOIIN S(RV£S CONN(CTORS J7 AND JB (SEE fiG. ZO). 
3. If LEADS fROM PRECEDING PANEL AR( LOADED TO CAPACITY, PROVIDE SEPARATE RINGING SUPPLY TO THIS PANEL. 

4 . AOO STRAP WH.EN INSTALLING 461A KTU IN PANEL . 

Fig. 5-583A (MD) or 584A (MD) Panel Not Equipped With Interrupter or 412A KTU 
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SECTION 518-215-410 

584B (MD) PANEL 
WITH INTERRUPTER 

-24V BAT . (B) 
PROGRAM PLUG IN RECEPTACLE 

PO\IER SUPPLY 
(NOTE I) 

POWER SUPPLY 
(NOTE 2) 

LAM P POWER SU PPLY 
fOR MAX I 00 LAMPS 
CK TS 1·3 AND 7-9 
(NOTE I) 

LAMP POWER SUPPLY 
fOR MAX I 00 LAMPS 
CK TS 4·6 AND 10-
13 (NOTE I) 

INTERRUPTER NO TOR 
SU PPLY (NOTE 4) 

RINGING SU PPLY 

041 

GRD IB\ 42 

> ·24V BAT, (A) ""34 

GRD I• l 035 

> 10 VAC OR VDC 43 

f 
(NOTE 5) ::c:::: 36 p 

GRD i 044 

10 VAC OR VDC 45 

f 
(NOTE 5) ::c:::: 38 p 

( NOTE 7\ 

GRD i 0 46 

MB (g) 
0 13 

~ 
_, 

0X0 (NOTE 5) =--=c:~: MG l 
[ 105 

VAC 
C::@:;:J 

~3 1 

RG f "" zs 
• 

,,A~ 
AT 105 VAC, 10 VAC, ~ 

p 

(NOTE 

[

18VAC,-24 VDC 10 

AUDIBLE TONE OR ~ p 

R 1 NG 1 NG SUPPLY _G~R~D!.._ ________ __Jt_ ______ -{~~~=
6

=======~~~========~====~~~ 
GRO 

RO, OR AT I 

(NOTE 6 \ 

[
-B~Z~O~R~B~T~------~~------~~ 27 

TO BUSY 
TONE ~PPLY _G~R~D!_ ________ __Jt_ ______ ~~~---~-------=~ GRO 

TO 

INTERCOM 

NOTES: 

I • WHEN MORE THAN ON( SU PPLY IS USED TO 
PROVIDE -24V DC AND 10 VA C, POWER 
SUPPLY GROUND TERMINALS SHOULD 
BE BONDED TOGETHER. 

2 . PROVIDE ONLY WHEN US I NG KEY TELEPHONE UNITS THAT REQU IRE 

-24V BAT. (A), SUCH AS THE 40 I A KTU. CONNECT I ON AS SHOWN SERVES 
ALL CONNE CTORS ON PANEL. 

3. GROUND SU PPLIED TO ST LEAD fROM CO NNECTING CIRCUIT MUST BE THE 

BZ I OR BTl (NOTE 4) 

ST (A OR TO) 

Lf 

IF 6A KTS AND/ OR ® OPTION IS NOT 
USED, THIS LEAD MAY BE USED TO 
ACCOMODATE ADDITIONAL RINGERS OR 
BUZZERS AND FUSE 21 MAY BE INCREASED 
TO A 2 AMP FUSE . 

7. ADD STRAP WHEN INSTALLING 461 A KTU 
IN PANEL. 

GROUND ASSOCIATED WITH THE SUPPLY USED TO DRIVE THE INTERRUPTER MOTOR . 

4. WHEN Y OPTION I S fURN IS HED, INTERRUPTER CANNOT 
BE USED f OR 6A KTS fEATURE S. 

@ KS-19384, L2 (-24 VOC) 

(!) KS-19384, Ll (-24 VOC) (MD) 

@ KS - 15900, L1 (10 VAC) 

5. fA CT ORY fURNI SHED STRAP. 

Fig. 6-5848 (MD) Panel Equipped With Interrupter (Panel not used to control other panels) 
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ISS 8, SECTION 518-215-41 0 

584B (NO) PANEL Ill TH 

INTERRUPTER PROGRAM 
PLUG IN RECEPTACLE C 

NOTES : 

POW!:R SUPPLY [ -24V BAT • (B) 

(NOTE I) GRO (B) 
0 41 

~ 42 

POWI:R SUPPLY [ 
(NOTES I AND 2) 

LAMP POWER SUPPLY [ 
rOR MAX. I 00 LAMPS 

C IRCUITS 1-13 THIS 

PANEL (NOTE I ) 

- 24V BAT. 

GRD (A) 

10 VAC OR 

GRD l 

(A) 0 34 

0 35 

VOC 

,,~:: (NOTE 

(£) 

l~',~,~:: 
-- 12 

~ ,.6 

I NHRRUPTER MOTOR [ 
SUPPLY (NOTE 5) 

LAMP PO\IER SUPPLY [ 
r OR MAX . I 00 LAMPS 

(NOTE I ) 
r rc. s,a,Oft 9 

RINGING SUPPLY [ 

p 

10 VAC OR 

GRD f 
! 

105 VAC 

RG t : 

,.8 

,.5 

::::7 

(NOTE 7)~38 
VDC 45 

:::: 46 
~ 

(NOTE 7)~ 26 
30 

~ 
(NOTE 

(NOTE 91 

(NOTE 4) 

:NOTE 4) 

7)~15 
29 NOTE 3) 

AUO I BLE TONE OR [ 
RINGING SU PPLY 

TO BUSY [ 
TONE 
SUPPLY 

GRD 

AT, 105 VAC, 10 'O.C, 
18 VAC, -24 voc 

BZ OR BT 

GRD 

~ 14 

09 r 16 

1 
~ 

(NOTE 61 

10 

~ ~~ ; 
p 

2 

I. WHEN MORE THAN ONE SUPPLY IS USED TO PROVIDE -24V OC 
AIID 10 VAC, POW!:R SUPPLY GROUND 
TERMINALS SHOULD BE BONDED TOGETHER. 

2. PROVIDE ONLY WHEN USING KEY TELEPHONE LOOITS THAT REQIJIRE 
-24V BAT.(A), SUCH AS THE 401A 

ARE rOll ALL CONNECTORS ON PANE 

KTU . CONNECTIONS AS SHOIIH 

L. 
3 . WHEN RN LEAD IS LOADED TO CAPA CITY, ADDITIONAL AUDIBLE 

I LEAD, PROVIDED THE 6.4. 
D. 

S IGNALS MAY BE CONNECTED TO RN 
KTS AND/OR ® OPTION IS NOT USE 

4. CAN BE >«JL T1 PLED TO OTHER PANE LS PROV I OED THE PO\IER 

SOURCE OUTPUT IS NOT EXCEEDED. 

5. WHEN Y OPTION IS rURNISHED, IN TERRUPTER CANNOT BE USED 

roR 6A KTS rEATURES. 

@ KS-19384, L2 (-24 VOC) 

@ KS-19384, Ll ( -24 VOC) (MD) 

@ KS-15900, Ll (10 VAC) 

6. GROU ND SUPPLIED TO ST LEAD rR 

BE THE GROUND AS SOC I ATED Ill TH 

OM CONNECTING CI RCUIT MUST 

THE SU PPLY USED TO DRIVE 

THE INTERRUPTER MOTOR. 

7. rACTORY rURNISHED STR AP . 

MG 

Lr3 

Lr4 

L\13 

L\14 

LS 

L SG 

I 05 VAC 

p . :::: 
1 

RG 

RN 

ST 

RN I 

' (NOTE 8) RO OR ATI . 
T GRD 

! ST (A OR TO) 

p 

t GRD 

BZI OR BTl 

Lr 

8 . IF 6A KTS IS NOT USED, THtS 

LEAD MAY BE USED TO 

ACCOMOI».TE AOOITIONAL 
RINGERS Oft BUZZERS 

AND F\JSE 21 MAY BE 

INCREASED TO A 2 AMP 

FUSE . 
9 . ADO STRAP WHEN 

INSTALLING 461A KTU 
IN PANEL 

TO MAX, ONE: 
rIG. S,B , 
OR 9 

I 

TO 

NTERCOM 

(NOTE 5) 

Fig. 7-5848 (MD) Panel Equipped With Interrupter (Panel used to control one other panel) 
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SECTION 518-215-410 

Page 22 

5848 (IC>) PAN£L 
WITHOUT INTERRUPTER 011 412A KTU 
PIIOGRAM PLUG IN RECEPTACLE 

·24V BAT. (B) 4 1 

POIIER SUPI'LT [ GRD(B) 42 

POIIER SUPPL T 'U 

[ 

·24¥ BAT. (A) ;;:34 

(NOTE I) QRO(A) ~3~ 

[ 

105 VAC (NOTE 4) 

RINGING SUPPLT RG l #-
105 YAC 1• (NOTE 2) ~3 1 
RG (NOTE 2)f "'zs I NOTE 3 I 

TOFIG.7, 11 , 
OR 13 

NOTES o 

MQ T 12 

ST p "'14 

-=LF~3 ________________ 
0

2 

__ Lr_•------------------~4 
L\13 "' I 

L\14 ~3 

LS -x..-36 

LSG 1 -:::44 

RN OR RNI l "'zg 
...::::....:;:_:;::.:..+------::::oQ 

J (NOTE 3)~1~ 
26 

! NOTE 3)~30 
~ 

AOO 
STRAP 

PROVIDE ONLY WHEN USI NG KEY TELEPHONE UNITS THAT REQUIRE 

-24V BAT. (A), SUCH AS THE 401A KTU. CONNECTION AS SHOWN 
SERVES ALL CONNECTORS ON PANEL. 

2 . IF LEADS FROM PRECEDING PANEL ARE LOADED TO CAPACITY . 

PROVIDE SEPARATE RI NGI NG SUPPLY TO THIS PANEL. 

3 . FACTORY FURN ISHED STRAP. 
4. ADO STRAP WHEN INSTALL!l4G 461A KTU IN PANEL 

Fig. 8--5848 (MD) Panel Not Equipped With Interrupter 
or 412A KTU 



ISS 8, SECTION 518-215-410 

PO\II:R SUI'PI. Y ( 

-24Y BAT. (B) 

GRD (B ) 

-24Y BAT . (A ) 

PDW£R SU PPLY [ GRD(A) 
(NOTE I ) 

[ 
105 YAC 

RING I NG 
SUPPLY RG 

105 YAC 

RG 

MG 

RN 

ST 
TO FIG. 7, 11 OR 18 

LW3 

LF3 

l\14 

LF4 

LS 

LSG 

NOTES: 

(NOT£ 2) 

584C PANEL 
WITHOUT INT£RRUPT£R 
OR 41 2A KTU 
US ING PR OGR AM C PLUG 

3 

7 

44 

1 (NOTE :<: 42 

43 

(NOT£ 2) 4D 

24 

(NOT£ 3) 
c:26 

30 

(NOT£ 3) c:28 

22 

25 

35 

27 

33 

18 

20 

AOD STRAPC:I6 

I • PROY I DE ONLY \IIi EN US I MG KEY TELEPHONE UN ITS THAT 
REQUIRE - 24Y BAT.(A) , SUCH AS TH£ 401A KTU. 

2 . IF LEADS FROM PRECEDING PANEl ARE LOAD ED TO 
CAPACITY, PROVI DE SEPARATE RINGING SUPPLY TO 
THIS PANEL. 

3 . FACTORY FURNI SHED STRAP. 

~ . ADO STRAP WHEN INSTALLING 461A KTU IN 584C PANEL. 

(NOTE 4) 

Fig. 9-U84C Panel Not Equipped With Interrupter cw 412A KT~ 
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SECTION 518-215-410 

POWER SUPPLY ! NOTE 2) 

POW£R SUPPLY 
(NOTES I AND 2) 

LAMP POWER SUPPLY FOR 
MAX. 100 LAMPS CI RCUITS 
1-3 AND 7-9 (NOTE 2) 

LAMP POWER SUPPLY FOR 
MAX. 100 LAMPS CIRCUITS 
4-S ANO 10-13 !NOTE 2) 

INTERRUPTER MOTOR SUPPLY 
(NOTE 4) 

RING I NG SUPPLY 

AUO I BLE TONE OR 

R INC I NG SU PPLY 

BUSY TONE SUPPLY 

584C PANEL 
[QUIPPED WITH INTERRUPTER 
US I NG PROGRAM A PLU~ 

[ -24 V BAT.(B) 

CRD(B) 

[ -24V BAT.(A) 

GRD(A) 

[ 

__ lo __ v_A_c_o_R __ vD_c ______ ~~------~~18 

~GR __ o __________ -n~~----t-~20 

14 

II 

(NOTE 3) 

30 

s28 

--"------<-> e> 

[

MMGB @ 37 

®X® 
,...-------<~~:: 

INOTE3 )~ 

[
_I_0~5_v_A_c ____________ -r------~43 

RG 40 

p 44 

(NOTE 3) __r---<21 
~42 

105 VAC, 10 VA.C, 

18 VAC, -24 VDC t ,_41 

GRO ,.,38 
~ 

BZ OR BT 39 
~ 

,_l4 

GRO 3S 

p ,.,32 

,.,22 
~ 

~5 
~ 

NOTES: 
I. PROVIDE ONLY lottEN USING KEY TELEPHONE 

UNITS THAT REQUIRE -24V BAT.(A), SUCH 
AS THE 401A KTU. 

2. WHEN MORE THAN ONE SUPPLY IS USED TO 
PROVIDE -24 VDC AND 10 VAC, POWER SUPPLY 
GROUND TERMINALS SHOULD BE BONDED TOGETHER. 

3 . FACTORY FURNISHED STRAP. 
4. WHEN Y OPTION IS FURNISHED, I NTERRUPTER 

CAN NOT BE USED FOR SA KTS FEATURES. 

@KS-19384, L2 (-24 VDC) ® KS-19384, L1 (-24 VDC)(MO) 

® KS-15900, Ll (10 VAC) 

5. GROUND SUPPLIED TO ST LEAD FROM 
CONNECTING CIRCUIT MUST BE THE GROUND 
ASSOCI ATEO II I TH THE SUPPLY USED TO DRIVE 
THE INTERRUPTER MOTOR . 

S. IF SA KTS AND /OR@ OPTION IS NOT USED, 
TH IS LEAD MAY BE USED TO ACCOMODATE 
ADO I T I ONAL Rl NGERS OR BUZZERS AND FUSE 

21 MAY BE INCREASED TO A 2 AMP FUSE . 

7 . ADO STRAP WHEN INSTALL ING 461A KTU IN 

~84C PANEL. 

(NOTE 7) 

p 

GRD(B) 

p (NOTE 6) 

RO OR ATI 

GRO TO INTERCOM (NOTE 4) 

BZI OR BTl 

(NOTE 5) 
ST(A OR TO) 

LF 

Fig. 10--584C Panel Equipped With Interrupter (Panel not used to control other panels) 
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!184C PANEL WITH INTER-TER 

US lNG PROGIIAN C 1'\.UG 

-24V BAT, (B) P 

PO\IER SUPPLY [ :

7

5 (NOTES I GRD (A) 
ANO 2) ------L------< 

LAIIP POWER 
SUPPLY FOR 
MAX. 100 LAMPS 

CIRCUITS 1-13 

(NOTE 2) 

INTERRUPTER 
NOT OR 
SUPPLY 
(NOTE 3) 

BUSY TONE 

SUPPLY 

II 
p 

[
~IO~V~A~C~O~R~V~DC~~--------~20I8 

GRD 

10 VAC OR 

[ 

BZ OR BT 

GRD 

(NOTE 5) 

35 

6) 

6) 

I 

LW3 

L\14 

Lf4 

Lf3 

LB 

LG 

RG 

105 VAC 

RN 

RNI (NOTE 4) 

ST 

ST A OR TO 

GRD(B) 

RO,RI, OR ATI 

GRD 

BZI OR BT I 

Lr 

ISS 8, SECTION 518-215-410 

TO 

NAX. ONE 
fiG. S,8,0R 9 

TO INTERCOM 
(NOTE 3) 

Fig. 11-584C Panel Equipped With Interrupter (Panel used to control one other panel) 
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SECTION 518-215-410 

584B (~) PANEL 

POWER SUPPLY [ - 24V BAT. (B ) 

(NOTE I) GRD (B) 

EQIJ I PPEO WI TH 
INTERRUPTER PROGRAM 

PLUG IN RECEPTACLE C 

0 41 

42 

AOO STRA:;2:~ 

POWER SUPPLY [ 
(NOTES I ANO 2) 

LAMP POWER SUPPLY [ 
rOR MAX . I 00 LAMPS 

CIRCUITS 1- 13 TH I S 
PANEL (NOTE I) 

- 24V BAT. 

GRO (A) 

10 VAC OR 

GRO l 

REMOVE STRAP -
38 

( A) (NOTE 7 ) 
0 34 

~ 35 

vee 

7) -c:: 

43 
(NOTE 

36 

44 

INTERRUPTER MOTOR [ 
SUPPLY (NOTE 5) 

MB P ~ 

4~',~,~~~ 
~ 12 -- ~ 

p @) ·~ 26 

RING I NG SU PPLY [ 

AUO I BLE TONE OR [ 
RINGING SUPPLY 

TO [ BUSY TONE 
SU PPLY 

lOS VAC 

RG T 

~ 

GRO 

AT, lOS VAC, 10 
I 8 VAC , -24 VOC 

BZ OR BT 

GRO 

(NOTE n- ,.,. 3o 
~ 

~ 
~ 

(NOTE 7)~ ~ 

n. 14 
~ 

p 09 

. /">. 16 

VAC, 

~ 10 

~ ~~ l 
p 

,.,. 2 
~ 

NOTE 8 ) 

(NOTE 3) 

(NOTE 3) 

(NOTE 4) 

NOTES: 
I. WHEN MORE TH AN ONE SUPPLY I S USED TO PROV I DE - 24V OC 

AND 10 VAC POWER, PO\IER SU PPLY GROUND 
TERM I NALS ARE BONDED TOGETHER. 

2 . PROV I DE ONL Y \oHEN USI NG k[Y TELEPHONE UN ITS THAT REQIJIRE 

3. 

4 . 

s. 

6. 

7. 

-24V BAT (A) SUCH AS 40 1A k TU. CONNECTIONS AS SHOWN 
SERVES ALL CONNECTORS ON PANE L 
CAN BE HUL Tl PLED TO OTHER PANE 
SOURCE OUTPUT I S NOT EXCEEDED . 
WHEN RN LEAD I S LOADED TO CAPA 
S I GNALS HAY BE CONNECTED TO RN 

~S, i1tlov I DEC THE POWER 

CITY, AOO I TIONA L AUDIBLE 
I LEAO, PROVIOEO THE SA 

ANDIOR @DPT ION kTS IS NOT USED 
WHEN Y OPT I ON IS rURN I SHED, I N TERRUPTER CANNOT BE USED 
rOR 6A KTS r EATURES, 

@ KS-19384, L2 (-24 vee) 

@ kS- 19384, L1 (-24 vee) (HO) 

® KS - 15900, L1 (10 VAC) 

GROUND SUPPLI EO TO ST LEAD rR 
BE THE GROUND AS SOC I ATEO WI TH 
THE I NTERRU PTER MOTOR . 
r ACTORY rURN I SHED STRAP . 

MG 

I OS VAC 

p 

OM CONNECTI NG C IRCUIT MUST 
THE SUPPLY USED TO DRIVE 

8 . ADD STRAP WHEN 
INSTALLING 461A KTU 
I N PAN EL. 

. :::: ! 
RG 

TOMAX. IOO riG. 
13, 14, 15 AND/OR ICS 

~ . 
t 
: 
p 

i 

RN 

ST 

(NOTE 4) RNI 

RO,AT I 

GRO 

(NOTE 6) ST (A OR TO) 

GRO 

BZ I OR BT I 

Lr 

Lr4 

TO 
INTERCOM 

(NOTE 5) 

TO MAX. 100 f i G. 
Lr3] 

0-"'------------------'L"'WJ"'-- 1 3,14, 1 ~ AND/ OR 16 

~~--------------------------~LW~4-

Fig. 12-5848 (MD) Panel Equipped With lnte"upter (Master panel used to control up to 200 other paneh 
each equipped with 412A KTU) 
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ISS 8, SECTION 518-215-410 

584B (MD) PANEL 
EQUIPPED \II TH 412A KTU 
PROGRAM PLUG IN RECEPTACLE 

(--~2~4V~BA~T~·~(B~)~------------------~~41 

POWER SUPPLY 
(NOTE I) 

GRD(B) 

(STRAP) 

31 

27 

13 

10 

42 

[
--~2~4V~B~AT~·~(~A)~---------------------034 

POWER SUPPLY 

(NOTE I AND 2 _G::;.R:.::D_,_(A"-')'----------------035 

LAMP POWER SU PPLY [-'1"0'-"VA::C,_,O::;R_V::!D:::Cc.._ _ __.c._ _______ --:;{l) 43 

r OR MAX. I 00 LAMPS 
CIRCUITS 1-13 (NOTE 6) 36 

THIS PANEL GRO 
(NOTE I ) ..:::::<---------...L--------------0 44 

(NOTE 6) 

voc 
38 

45 

NOTES : 

(NOTE 7) 

I , \MEN MORE THAN ~E SUPPLY IS USED TO PROVIDE 
-24V DC AND 10 VAC POWER, POWER SUPPLY GROUND 
TERMINALS ARE BONDED TOGETHER. 

2. PllOVIDE ~LY \/HEN USING KEY TELEPHONE UNITS, 
THAT REQUIRE -24V BAT, (A), SUCH AS THE 40 I A 
KTU, CONNECT I~ AS SHO\IH SERVES ALL 
CONNECTORS ~ PANEL. 

3. 1r LEADS rROM PRECEDING PANELS ARE LOADED TO 
CAPACITY, PROVIDE SEPARATE RING I NG SUPPLY TO 
THIS PANEL. 

4, CAN BE MULTI PLED TO OTHER PANELS PROV I OED 
THE OUTPUT Or POWER SOURCE IS NOT EXCEEDED. 

5. DISTR IBUTE PANELS BETWEEN Lr3, L\13, OR Lr4, 
LW4 LEADS. 

6. rACTORY rURNISHED STRA P. 
7. ADO STRAP WHEN INSTALLING 461A KTU IN PANEL. 

LS LAMP POWER SUPPLY [ I 0 VAC OR 
rOR MAX. I 00 LAMPS 
(NOTE I ) GRO 46 LSG riG. 14, 15, OR 16 ....::;.:.:..._ ______ .L._ ________ __.,::>-""-i------------=-'---

RINGING SUPPLY [..:~o:::..
5

_VA_C _____ -, 1 
105 VAC 1 , >--""'=-"-'----QJ-""+-="-"--"-'--< 

RG I 
105 VAC 

RG 

MG 

---(NOTE 6) 

-REMOVE STRAP 
TO 

...__ADO STRAP 
MAX • ONE 
riG.SORI 

LW3 OR LW4 
TO r iG . 12 

ST (NOTE 5) ST 

..:L:..r..:3_0:.,R~Lf..:4..:_ ______ ~~~~--{~=,~(NOTE 6) 

RN OR RN I 
.__REMOVE STRAP 

RN OR RNI 

LW3 

LW4 

F'tg. 13-5848 (MD) Panel Equipped With 412A KTU (Panel used to control one other panel) 
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SECTION 518-215-41 0 

5848(~) PANEL 
EQUIPPED WITH 412A KTU 
PIIOGRAM PLUG IN RECEPTACLE 

POWER SUPPLY 
(NOTE I) 

LAMP POWER 
SUPPLY FOR 
MAX. 100 LAMPS 
CKTS 1-3 AND 
7-9 THIS PANEL 
(NOTE I) 

[ 

---~24~V-=BA~T~·~(B~)~------------------~41 

'"""'~ 
31 

27 

13 

10 

42 

43 

(NOTE ~)--C::36 
_:::::.::..._ ___ _._ ______ ___.0•4 

~~~~L~~~: ;;A' 
MAX. 100 LAMPS (NOTE ~)-~38 [ 

~ 

CKTS 4-6 AND 

10-13 THIS PANEL -==-----.L..--------04
6 

(NOTE I ) 

RINGING SUPPLY [ 

ST 

FIG. 12,17 OR 18 Lr3 OR LF4 

L\o/3 OR L\o/4 

ADD STRAP-L-...V~3.:.3__, 

RN OR RNI 29 

NOTESo 
I, WHEN MORE THAN ONE SUPPLY IS USED TO 

PROVIDE - 24 VDC AND 10 VAC POWER, POWER 
SUPPLY GROUND TERMINALS ARE BONDED 
TOGETHER . 

2. PIIOVIDE ONLY WHEN USING KEY TELEPHONE 
UNITS THAT REQUIRE - 24V BAT.(A), SUCH AS 
THE 401A KTU. CONNECTION AS SHOWN . 
SERVES ALL CONNECTOIIS ON PANEL. 

3 . IF LEADS FROM PIIECEDING PANELS ARE LOADED 
TO CAPACITY , PIIOVIDE SEPARATE RINGING 
SUPPLY TO THIS PANEL. 

4 . DISTRIBUTE PANELS BETWEEN LF3,Lio/3 OR LF4, 
L\o/4 LEADS . 

~. FACTORY FURNISHED STRAP . 
6. ADO STRAP WHEN INSTALLING 461A KTU 

IN PANEL. 

(NOTE 5) 

Fig. 14-5848 (MD) Panel Equipped With 412A KTU (Panel not used to control other panels) 
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ISS 8, SECTION 518-215-41 0 

514A (MDI PANEL 
EQUIPPED WITH 412A KTU 
(MODIFIED PE~ FIG. I•) 

TERMINAL STRIP 

D F G 

( 

-24V BAT. (B) 

POWER 
SU~Y ~~~D~(~B~~-------~~~8 ~-----111~~~~~ 

FUSE 
DESIO 

(NOTE I) 

~R -=~~~~--------+-~=---t----i--~~lt----il~~~ 

[ 

-24V BAT. (A) (NOTE 8) r 
~~":i~ ~GR=O_;(c..A::..l ________ 4 _ _o:~:;_-tl~ II .~ 

(NOTE 
8) LAMP POWER ( 10 VAC OR VDC 

SUPPLY FOR 

MAX. lg~T~~~~ _,G.,R,_.D'-----------{14H-----1IIH14 
THIS PANEL 

LAMP POWER 
SUPPLY FOR 

MAX . 100 LAMPS 
FIG. ~ 

[
~IO~VA=C~OR~V~D~C---------1~--~~---II-(z~lf---------~L~S 

GRD LSG 

RINGING SUPPLY RG ...::..:.._ ____ ..., [ 

10~ VA£ l(NOT

0

El4\ 

~I~O~~~V~A~C------t-~ >-~il~ 3 l}-lt---t~--~~~~~NO~T~E~3~)--< 

-'R"-G~------• >--~~N~OT~E~4~l;l~gH~---ti----,_~(~N~O~T~E~3~)-<+----~-

10~ VAC 

~~~~G~------------------11-{IZ~IJ-----------MG 
F IG. 12,17 OR 18 ~ " w 

~---------------------111-i 8 H · ---------- MAX . ONE 

_L~F~3~0~R~L~F_;4~-~~N~O~T~E~~~~-----------M!-{IO 

_L~W~3_;0~R~L~W~4~~("-N~O~T=E-~~~----------~If-{z7 
RN OR RN I RN OR RNI 

,~~~~--------------------------~-{ ~~~-----------------

NOTES: 

1. MAKE CONNECT I OMS TO TERM I MAL I OF FUS£. 

2. PROVIDE ONLY WHEN USING kEY TELEPHONE UNITS THAT REQUIRE - 24V 

~~~J~6R~u5; :~ T~ m~ m: 2g<~,NNECT ION AS SIIOWII SERvtS 

3 , CAN BE WUL T I PLED TO OTHER PANELS PROY I D£0 THE OUTPUT OF POWER 
SO URCE I S MOT EXCEEDED. 

... . IF LEADS Ff«* PAECEEOIIIG PANELS ARE LOADED TO CAPACITY, 
PROVIDE SEPARATE RIIIIIIIIG SUPPLY TO THIS PANEL. 

5. DISTRIBUTE PUELS B(TWUN Lf3, LWl OR LF-4, LW4 LEADS. 

I . ADD STRAP WHEN INSTALLING 461A KTU IN PANEL 

3 }-i&--------~L"-F~3 
LF4 4Hfi---------------.:._ 
LW3 

~HiM-----------

6 ~~-----------------=LW~4 

FIG . II 

Fig. 15-584A (MD) Panel Equipped With 412A KTU (Panel used alone and also to control one other panel) 
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SECTION 518-21 5-4 10 

584C PANEL 
(QUIPP(D WITH 412A KTU 

USING PROGRAM ,. PLUG 

POWER SUPPLY 

(NOT£ I) 

· 24V BAT. (B ) 

GRD (6 ) 

ADD STRAPS 

37 

39 

41 

43 

3 

POWER SU PPLY 

(NOTE S I AND [ 

·24V BAT. ( A ) 

2) GAD (A) 1 :: 
p 

10 VAC OR VDC 

LAMP POWER SU PPLY [ 
f OR MAX. I 00 LAMPS 
CI RCUITS 1·3 AND 

7·9 TH I S PAN( L GRD 
(NOT( I) I ~18 

'~" " ~~ 
p 

10 VAC OR VDC I 
LAMP POWER SUPPLY [ :

9

1

1 

4

6 

f OR MA X . I 00 LAMPS (NOTE 5) 

CIRCUI TS 4·6 AND 
10· 13 THIS PANE L 
( NOT£ I) _:G~R~D~----L----------

l ,~,\ 
44 

42 

3 ) 40 

105 VAC 

RI NG ING SUPPL Y (_!!:RG~----------, 
I 05 VAC 

RG 

(NOTE 3) 

NOTES : 
I • WHEN MORE THAN ON( SUPPLY I S USED TO PROVI DE 

· 24V DC AND 10 VAC POWER, POWER SUPPLY GROUND 

TERMINALS ARE BONDED TOGETHER . 

2 . PROVIDE ONLY WHEN US I NG KEY TELEPHONE UN ITS 

THAT REQUIRE · 24V BAT . (A ), SUCH AS 401A KTU. 

3. I f LEADS fROM PREC£0 I NG PANEL ARE LOADED TO 

CAPACITY , PROVI DE SEPARATE RI NGING SUPPLY TO 

THIS PANEL. 
4 . OI STR I BUTE PANELS BETWEEN Lf 3 , LW3 OR Lf4 , 

LW4 LEADS. 

5 . fACTORY fURNI SHED STR AP . 
6 . ADD STRAP WHEN INSTALLING 461A KTU IN ' 84C 

PANEL 

( NOTE 6 ) 

(NOTE 5 ) 

REMOV E STRAP 

(NOTE 5 ) ~ STRAP 

26 

REMOVE 
MG 

ST 

TO FIG. 12, 17, OR 18 
22 

Lf3 OR Lf 4 (NOTE 4 ) 30 

AOD STR AP 34 
(NOTE 5 ) 

LW3 OR LW4 (NOT£ 4 ) 

ADD STRAP =c::: REMOVE STRA P 

RN OR ANI 28 

Fig. 16- 584C Panel Equipped With 412A KTU (Panel not used to control other panels) 
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POVER SUPPLY 

POVER SUPPLY 
(NOTES I AND 2) 

LAMP POVER SUPPLY 
FOR MAX. I 00 LAMPS 
CIRCUITS 1-13 THIS 
PANEL 

RINGING SUPPLY 

AUO I BL£ TONE OR 
RINGING SUPPLY 

TO 8USY 

TONE SUPPLY 

584C PANEL WITH 
INTERRUPTER USING PI!OGIIAM 
C PLUG 

NOTES: 

ISS 8, SECTION 518-215-410 

I. PI!OVIDE ONLY WHEN USING KET TELEPHONE UNITS THAT 
REQUIRE -24V BU.(A) , SUCH AS 4DIA KTU . 

[ 

-24V BAT. (B) 2 . WHEN -E TH AN ONE SUPI't. Y IS USED TO PI!OV I DE 

INOTE 3) ~~: ~:~DT~~E~~~; .PO\IER SU PPLY GROUNO TERt41NALS 

3. FACTORY FURNISHED STRAP . 
..cG_R.:.O..c(B:.:)c_ ___ 7---------"'0......, 4 . WHEN RN LEAD IS LOADED TO CAPAC I TY, ADDITIONAL 
- AUDIBLE SI GN ALS MAY BE CONNECTED TO RNI LEAD, 

p 

[,..--2_4_V.:..B..:A_T_._(A-)-~---------<: 75 PROVI DED THE 6A KTS AND/OR @ oPTION IS NOT USED. S. WilEN Y OPT I ON IS FURNISHED, INTERRUPTER CANNOT 
GRD (A) USED FOR 6A KTS FEATURES. 

@ KS-19384,L2(-24 YOC) 

[ 

10 VAC OR VOC 

GAO 

[ 
I OS VAC 043 

1 (NOTE 3) p 

RG 

22 

[ 
AT, lOS VAC, 10 VAC , 18 voc 
-24 voc 41 

GRO 38 

34 

[ BZ OR BT 
0 

39 

GRO 36 
0 

32 
0 

3S 

21 

23 

29 

31 

(!) KS-19384,LI (-24 VOC )(MD) 

@ KS-IS900,ll OR ( 10 VAC) 

6. CAN BE NUL T I PL£0 TO OTHER PANELS PROV I 0[0 THE 
POVER SOURCE OUTPUT IS NOT EXCEEDED. 

7 . GROUND SUPPLIED TO ST LEAD FROM CONNECTING 
CI RCUIT MUST BE THE GROUND ASSOCIATED WITH THE 
SUPPLY USED TO DRIVE THE INTERRUPTER MOTOR. 

8 . ADO STRAP WHEN INSTALLING 461A KTU IN S84C PANEL 

(NOTE 4) RN 

(NOTE 4) 
TO NAX. 200 
r I G. 14 ,15,16 OR 18 

ANI 

I OS VAC 

RG 

ST 

ST(A OR TO) 
(NOTE 7) 

GRO(B) 

RO,R I 
OR Ul 

TO INTERCOM 
(NOTE S) 

GRO 

J BZ I OR BT I t 

LF 

LWJ 

J 

LW4 TO MAX . 100 
r1C.I4 , 15 ,16 OR 18 

Lr4 

Lr3 

Fig . 17 - 584C Panel Equipped With lntelfrupter (Master panel used to control up to 200 oth• panels each 
equipped w ith 412A KTU) 
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SECTION 518-215-41 0 

Page 32 

p 

NOTES: 
I . PI!OVIOE ONLY WHEN USING KEY TELEPIIONE UNITS THAT REQUIRE 

-24V BAT . (A), SUCH AS THE 401A KTU . 
2. WHEN MORE THAN ONE SUPPLY IS USED TO PROVIDE -24 VDC AND 

10 VAC, POWER SUPPLY GROUND TER"INALS ARE BONDED 
TOGETHER . 

3 . FACTORY FURNISHED STRAP. 
4 . GROUND SUPPLIED TO ST LEAD rROM CONNECTING CIRCUIT MUST 

BE THE GROUND ASSOCIATED \liTH THE SUPPLY USED TO DRIVE 
THE INTERRUPTER IIOTOR. 

5. ADD STRAP WHEN INSTALLING 461A KTU IN 584C PANEL . 

Fig. 18-584C Panel Equipped With 412A KTU (Panel used to control one other panel) 



ISS 8, SECTION 518-215-410 

P/ 0 AECI:PTACLE 
J16 

I 
L--

I 
L...--

I 

L--

I 

TERIIIIIAL 
STRIP G 

--@N 
27 

---€r I ~· 

l!<) 

fUSE 6 

1/l .... 

TERMINAL 
STRIP F 

32 

Fig. 19-Modification of 584A (MD) Panel to Accept 
412A KTU 
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SECTION 518-215-410 

OISTIII8UTION POINT * 
LINES 7 AND 8 ON 
CONN BLOCK 2 AS 
SHOWN IN TABLE , 

ROL 
SPARE CONTA 

, OR CONT 
PURPOSE 

REOU 

CTS'[ 
S AS 
I liED. 

TO 
TEL SET 
(LINE 7) 

T 

R 

A 

AI 

LQ 

L 

SPARE CONTA 
FOR CONT 
PURPOSE 

REOU 

CTS'[ ROL 

TO 
TEL SET 
(LINE 8) 

S AS 
IRED. 

T 

R 

A 

AI 

LG 

L 

r--
II 

12V 

20 ~ 

"v 
14,-.. 

15 ~ 

IS 
~ 

17 

II 

21 
~ 

22 
~ 

30 

23 

24 ~ 

25 ~ 

2&,... 

27'"' 

28'"' 

-

NOTES: 

(SPAIIE) 

(SPARE) 

(SPARE) 

T 

R 

A 

AI 

LG 

L 

[ - 24V BATIA: 

POWER SUPPLY 
(NOTE ll GRD (A) 

( -24V BAT(A 

(NOTE 2) GRD (A) 

(SPARE) 

(SPARE) 

(SPARE) 

T 

R 

A 

AI 

LG 

L 

SUA (110) OR 514A (liD) PANEL 

TEIIIIINAL 
STRIP co ... 

401A KTU 

17 J7 

I 
II 

~ I 

~ I 

14 

~ e 

12 

>-< I 

~ I 
21 

24V BAT.§!--+< 22 Ill 
1 

23 (LAMP (§f--+< 
24 

UPPLYl 30 I 

I 

13 

IS ~A 17 

I 
4 nA 8 

I I 
'USE 

·rr=-~ I 

CONN 
J8 

~ 

"' 
I 

>;< I 

~ I 

>;< I 

>;< I 

18 

401A KTU 

18 

14 

]\=1=1 ~ 9 

12 

13 

I 
5 

- 24V BA'@!--f-< 
6 (Bl 32 I 

7 (LAIIP &+ 
SUPPLY) 30 I 

8 

16 ~A 17 

I 
4 :DA 

I 

l . A MAXIWUW OF SIX 40 1A KTUS CAM 8£ SERVED THROUGH FUSE 5 . I F ADDITIONAL 401A lTUS ARE REQUIRED, 
- 24V BAT. (A) MUST 8( SUPPLIED THROUGH .l Sf'AU FUSE. 

Page 34 

2. IF ADO IT I ONAL 40 I A ICT US ARE R(QU I REO, WULT I PLE TO ANY DES I RED TEAll I MAL STRIP EXCE PT TERW t NAL 
STRIP C (CONN J1 3 ), WITHIN THE LI WITATIONS OF NOTE I . 

* A WUIWUW OF 3 STATIOirf CABlES OR 2 STATION CA BlES UO A DISTRIBUTING CA8LE CU CONNECT DIRECTLY TO PANEL. 

FURNISHED WITH BASIC WIRING OF P.UEL. FOR CLARITY, SAW[ TERMINAL SHOW• TWICE. 

Fig. 20-Manual Intercommunication Connections for 583A (MD) ond 584A (MD) Panels 



-: ca • 
w 
"' 

OPT I ONS: 

PANEL (!) KS - 19384 ,LI (~D) 

[

® KS-15900 , LI ( 10 VAC) 

OPTIONS INTERRUPTER PROVIDE 24 VOC 

@ KS - 19384, L2 INTERRUPTER 
PROVIDE 24 VOC 

KTU @ I NTERRUPTED AUDIBLE SIG NAL ~
(!)STEADY AUDIBLE SIGNAL 

OPTIONS @ STEADY HOLD LA~P 

(!)WINKING HOLD LA~P 

NOTE: 

If 584B (~) PANE L ONLY , PROGRA~ 
PLUG IN 584C PANEL OOES NOT 
Sill TCH THESE CONDUCTORS. 

I l 584B PANEL TER~ I NAL NU~ERS. 

DISTRIBUTING CONN 
TER~INAL CABLE 584B (MD) , 584C PANEL 

(11-BL) ~CON~N~~~--------~~~~~~~~~---------------
(BL-W) ~ 26 1 T Jl 
(0-W) f" I 1 R j"<. 2 I ~ (W-0) ~ I .... I R lr-. 

j7 27 : T 1"' 

(II-G) : : + p U A : 

(BR-W) I I ~ 4 : r'" ~ (S-W) I I l I 
__J 75 ~ ~ _ RC I 

1 .... i 

PO\IER 
SUPPLY 

r-RG 40125) ~30l : 

l 
"'0 F22 I 105 VAC I 

105 VAC 43(31) IF30) INTERRUPTER 
1
, 

-------1-+~~_:.:.,::;_,kl,_~JI~4 2 30 28 I ! -u ~ ....-<4 ~ 7 Jl4 l~ l ~9)RNI 
p l/2 AMP 44 (26) I I I I 

18 (36) FlO (F9) : : : LS : 

2 AMP : : : (<.. 

10 VAC OR VOC ~ F6 (FII : : : FI 3(F13l : 

1 
~ 1 I 7 1 2 AMP (I) lW: 

GRD (LA~P) 11(43) 5 AJIP 1 "f
14 ~ 15~ __ .;__.:._ _ __j:._Ji-.n, I 1 4 I I 

MB -.o 12 (44) -;<-17 ~ 10 I FIB (F14lJ;l .LF: 

-----,-< @ 37(13) FI9(F4) I I I 2 AMP -uf !'-

1 -~ 112 AMP I I t:f"' 2 '>JI 22( 14¥ sri 
p (!) (!) 24(33) : : >0"7 i' 

··- I ii_ I I I I ~----..:~ 126(12) '

3 
: @ ~G : 

-24V BAT. (B) 1( 41 ) FI (F7l 1 f' ' ; ;: I 

l GRD (B ) i 3 (42) 1-113 AMP BB 

1 

T 0 
~ ~I ..... 

TERM I NA LS SHOWN WITH OUT PARENTHESIS ARE FOR 
4000. THOS E IN PARENTHESIS ARE FOR 4 00G. 

PROGRAM 

PLUG* 

14 

13 

12 

16 

10 

II 

17 

15 

4 00 - TYPE KTU 
I NOTE ll 

8 
: A 

~ - 24 

I C 
I I 

~y 3 
I 
I .~ 

~ I W 
: >IC2) 
I 
: 9(A3l A 

: .~~~-
:IO(Ail ® 
~>--; 

I (!) B ?IA2) 

~ I ><, I 
I 

B I 

[] 
I 
I 
I B 
~-24V I 

I 8 
~I · 

0--< 4 ~ 22 >-----< 2 25 ~ LW 
I I 

35 I I Lf 
0--< I ~ 19 >-----< 7 

Fig. 21-Typical Fundional Layout of 5848 (MD) and 584C Panels Showing Circuit 1 Only (4000 or 400G 
KTU) 

iii 
Ill 

-· 
~ 
~ 
"' 
~ -"' .. -0 



l • 
w 
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DISTRIBUTING 
TERIIINAL 

CD OR [· 
PBX LINE ----t<>--of--

SWITCH- PICK 
HOOK UP KEY 

PANEL OPTIONS: 

~ 
KS-19384 ,l2 INTERRUPTER ( 24V DC) 
KS-19384,l1 INTERRUPTER-ft0(24V DC) 
KS-15900 ,l1 INTERRUPTER ( 1 OV AC) 

KTU OPTIONS: 

i COI'I'IOH AUDIBLE WITH RELAY CONTROL 
COiftlll AUDIBLE WITH DIODE !'lATRIX 
LONG HOLD RELEASE - 11 DR 12 ESS, 
770, 812 OR DI"ENSION PBX 

CONN 
CABLE 

584C PANEL 400H KTU 

(W-Bl)),261 PLUG 1 J1 I J1 
11~-Wl~ 14 
r=:--=-7 1 9 

'f----< 

'~] 
~ 
~ 

2 R 13 If----< 
27 T 112 

I 
I 

(W-G) :) 28 _i_ A 16 

(8R-W)b 4 : l : I 8 
I I I 

~ 5 l RC
1 

BGRD lh GB 

8 BAT 1 1;;: F1 88 
'<-' ~ 

18 F10 

~ 42 LS ( 
105VAC 

15 

17 

4 

10 10VAC DR 
10VDC 
LP GRD 14 L__L_,_ F13 
RG .._.., 1~~2 17~ 10 F18 LF ~7 @ SHORT HOLD RELEASE-All OTHER 

-~n:~F<C>--...;{_;_b:~4 ~ 30 28 """"~ 
22 

2~15 

IIG 
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Fig. 22-.Typical Fundional Layout of 584C Panel Showing Circuit 1 Only (400H KTU). 
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BLOCK 1 BLOCK 2 L JCK 
TO co ( T(CO) 1 J2 J3 J4 J5 J6 J7 J8 J1 11 12 13 14" 15" 
LINE RICO 1A 11A 21A 31A 41A 1F 11F 21F 1F 41F 1A 11A 1A 1A 41 H 

2A 12A 22A 32A 42A 2F 12F 22F :2F 42F 2A 12A '2A 2A H 
A 13A 23A 33A 43A <If 1llf 23F :3F 4llf <lA 13A '3A 3A H 

A(U) :: ~:: ~:: ~:: ::: :~ m ~:~ 3:~ ::~ :: ~:: ~: :: 4\ ~ 
- 1UA 2UA 30A 4UA 5UA 1UF 2UF <IUF IUF 5UF 1UA 2UA <lOA UA H 

UNRESTRICTEO.___--t---, 
TELEPHONE .-
SET 

- * 583A PANEL ONLY 

--
r-- BLOCK 1 BLOCK 2 BLua 3 
i-- J1 J2 J3 J4 JS J6 J7 JB J9 J10 J11 J12 1a 14" 15" 

1A 11A 21A 31A 41A 1F 11F 21F 31F 41F 1A 11A 21A 1A 41A ~ 
.,, ....,. 2A 12A 22A 32A 42A 12F 12F 22F 32F 42F 2A 12A 22A 2A 12A ~ 

RESTRICTED T 1 S 1 11 <!A-t 1::111- l!liii-E 33A-E 43A-E 3B-F 13B-F 23B-F 1338-F 43B- 3A-E 13A-E 23A-E 3A-E 43A- ~ 
TELEPHONE R { 5 r A 4A-E 14A-E 24A-E 34A-E 44A-E 4B-F 14B-F 24B-F 34B-F 44B- 4A-E 14A-E 4A-E 4A-E 44A- ~ 
SET 5A-E 15A-E iA-E 35A-E 145A- 15B-F 15B-F 25B-F ~F 458- 5A-E 15A-E 25A- - 4 - ~ 

_II' 6A-E 16A- -E 36A-E 46A-E168-F 168-F 266-f ~F 1466- 611-t 1611-t 12611- - -
LU 7A-E 17A-E 'A- 37A-E A- 7B-F 17B-F 27B-F 78-F 47B- 7A-E 17A-E 127A- - -

IIA-E 111A-E 111- <11111-t 111- 11111-F 1BB-F 288-F 18B-F 48B- 8A-E 18A-E 128A- - A- -< 
Rll 9A-E 1BA- A- 39A-E 4 A-E 9B-F 19B-F 298-F IBB-F 4911- 9A-E 19A-E 129A- - -
Kl 1DA-EI2CA- lA- 40A-E JA- E 1UB-FI20B-F 30B-F 40B-F 508- 1 A-E12UA-EI3UA- - --< 

Fig. 23-Conn.c:tions for 471-Ty!M KTU in 583- or 584-Type Pan•l 
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BELL SYSTEM PRACTICES 
AT& TCo Standard 

SECTION 518-215-417 
Issue 7, February 1980 

SERVICE 

597- AND 598-TYPE PANELS 

IDENTIFICA liON, INSTALLATION, AND CONNECTIONS 

1 A2 KEY TELEPHONE SYSTEM 

1. GENERAL 

1.01 This section provides information on the 
400-series key telephone units (KTUs) used 

in the 597- and 598-type panels. 

1.02 This section is reissued to: 

• Add registration program information 

• Revise all connection diagrams to associate 
panel connectors with connecting block 
terminals 

• Add connections for 452A. 

1.03 This issue of the section is based on drawing 
SD-69608-01, Issue 4. If this section is to 

be used with equipment or apparatus reflecting 
later issues of the drawing, reference should be 
made to the SD to determine the extent of the 
changes and the manner in which the section may 
be affected. 

1.04 tThe 5!J7- and 598-type panels have not been 
registered with the Federal Communications 

Commission (FCC) and cannot be installed new on 
any service order after January 1, 1980. Previously 
connected or Class C panels may be used for 
maintenance at grandfathered installations for the 
life of the equipment, provided they are not 
mod ified .• 

2. IDENTIFICATION 

2.01 Purpose: The 597-type (Fig. 1) and 598-type 
(Fig. 2) panels provide auxi liary mounting 

faci lities for 20- and 40-pin (4-i nch) 400-series KTUs, 
respect ively. 

2.02 Application: Large centralized installations 
of 1A2 Key Telephone System arrangements. 

2.03 Ordering Guide: 

(a) Basic Units 

Panel, 597B (Fig. 1) 

Panel, 598B (Fig. 2) 

(b) R eplaceable Components 

• Fuse, 24G (1-1/3 amperes) 

(c) Ass o ciate d A pp a r at u s ( Ord e r 
Separately) 

• Block, Connecting, 66B4-25 (four required 
for 597-type; ten required for 598-type) 

• Cable, Connector, A25B (four required for 
597-type; ten required for 598-type) 

• Unit, Telephone Key (as requi red; order per 
Table A). 

2.04 D esign Features: Both panels have 
essentially the same basic features, differing 

only in the number of connector pins provided. 

(a) Each panel is 4-inches high and mounts on 
any frame structure designed for 23-inch 

wide mounting plates. 

(b) Accepts up to fourteen 400-series KTUs in 
any combination. The KTUs may be 

intermixed in any connector position. See Table 
A. 

NOTICE 
Not ror use or disclosure outside the 

Bell System except under written a~t:reemenL 
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(c) The 597-type panel accepts only 20-pin KTUs, 
and the 598-type panel accepts either 20-

or 40-pin KTUs. 

(d) Factory wiring is provided from the KTU 
connectors to the plugs, permitting the use 

of A25B connector cables for line and station 
terminations. 

(e) Dedicated leads such as LF, LW, battery, 
ground, etc, are factory wired between the 

connectors and screw terminal field (TSA). 

(f) Screw terminal field (TSA) for power 
connections and interpanel wiring. 

(g) Screw terminal field (TSB on 597 type) for 
optional field connections. 

(h) Fuse panel provided with 24G fuses for 
power distribution (Table B). 

(i) A retainer is provided to lock the KTUs in 
place in the connectors. 

3. INSTALLATION 

3.01 For information on apparatus mountings 
and relay racks on which the 597- and 

598-type panels can be mounted, refer to Section 
463-140-100. 

3.02 Install panel on relay rack or in apparatus 
cabinet in the usual manner. 

3.03 Install 66B4-25 con necting blocks and stencil 
each block. 

3.04 • connect the A25B connector cables to the 
plugs on the rear of the panel and route to 

location of proper 66B4-25 connecting block. The 
panels are wired so that the nondedicated leads 
appear in a pair of connector cables which are 
terminated on one left-hand and one right-hand 
block. Figures 3 and 4 show the relationship 
between the KTU connectors, connector cables, 
and connecting blocks .• 

3.05 •The A25B connector cables are cut down 
on the connecting blocks as shown in Fig. 5 

and 6. On the odd or left-hand blocks (1, 3, 5, 
7, 9), the cable from the panel is terminated on 
column F, leaving columns A to E for field 
connections. On the even or right-hand blocks (2, 

Page 2 

4, 6, 8, 10), the cable from the panel is terminated 
on column A, leaving columns B to F for field 
connections. Figures 5 and 6 contain a block 
diagram showing the path of a typical lead through 
the panel.• 

3.06 Dedicated lead connections for both panels 
are shown in Fig. 7. Fuse functions are 

shown in Table B. These connections should be 
made before installing KTUs in the panels. Dedicated 
leads are those leads such as BAT, GRD, LF, 
LW, etc, that appear on the same numbered pin 
of each KTU. These panels must obtain interrupted 
lamps and ringing signals from 583- or 584-type 
panel. 

3.07 Install KTUs as required. 

4. CONNECTIONS 

4.01 If 414A or 416A KTUs are to be installed 
in the 597-type panel, wire G option pe: 

Fig. 8 to place ring ground on pin 0 of required 
connector. 

4.02 Figures 9 through 56 cover the nondedicated 
lead connections for the 400-series KTUs 

that can be installed in the 597- and 598-type 
panels. Field connections are shown on the left, 
connecting block row assignments in the center, 
and connector pin numbers on the right. Pin 
numbers are shown for reference only, so that a 
complete picture of the KTU circuitry can be seen 
when the connection drawing of a KTU is compared 
with the functional schematic. 

4.03 Field connections are made for any KTU by 
determining which connector on the panel 

is to be used and its related connecting block (Fig. 
3 or 4). For example: 

(a) If a 400-type KTU (Fig. 9, 10, or 11) is 
installed in connector J1 of a 597-type panel 

(Fig. 3), field connections are made to terminals 
1, 2, 4, and 6 on connecting block 1 and to 
terminals 1, 2, 3, 4, 5, and 6 on connecting 
block 2. 

(b) If the 400-type KTU (Fig. 9, 10, or 11) is 
installed in connector J14 of a 597-type panel 

(Fig. 3), field connections are made to terminals 
37, 38, 40, and 42 on connecting block 3 and to 
terminals 37, 38, 39, 40, 41, and 42 on connecting 
block 4. 



(c) If the 400-type KTU (Fig. 28, 29, or 30) is 
installed in connector J8 of a 598-type panel 

(Fig. 4), field connections are made to terminals 
17, 18, 21, and 22 on connecting block 5 and to 
terminals 17, 18, 19, 20, 21, and 22 on connecting 
block 6. 

CONNECTION INDEX 

Fig. 5- A25B Connector Cables to 66B4-25 
Connecting Blocks for 597-Type Panel 

Fig. 6-A25B Connector Cables to 66B4-25 
Connecting Blocks for 598-Type Panel 

Fig. 7- Dedicated Leads (Signaling and Power 
Connections) for 597- and 598-Type 
Panels 

Fig. 8-Wiring of Connector Terminal 0 in 
597-Type Panel for G Option 

Nondedicated Lead Connections for 597-Type 
Panel: 

Fig. 9- 400D KTU (MD) (CO or PBX Line 
Circuit) 

Fig. 10- 400G KTU (MD) (CO or PBX Line 
Circuit) 

Fig. 11 - 400H KTU (CO or PBX Line Circuit) 

Fig. 12- 401A KTU (Manual Intercom Line 
Circuit) 

Fig. 13- 413A KTU (Auxiliary Ringup Circuit) 

Fig. 14-414A KTU (Manual Signaling, Ringdowm 
Private Line Circuit) 

Fig. 15- 415A KTU (Automatic, DC Signaling, 
Private Line Circuit) 

Fig. 16- 416A KTU (Station Line Circuit) 

Fig. 17-418A KTU (Short Range, DC Signaling, 
Private Line Circuit) 

Fig. 18-420A KTU (Long Line Circuit) 

F'ig. 19- 421A KTU (Power Failure Transfer 
Circuit) 
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Fig. 20-421A KTU (Audible Signal Suppression 
Circuit) Arranged to Suppress Bridged 
Ringing and Intercom Audible Signal 

Fig. 21-421A KTU (Audible Signal Suppression 
Circuit) Arranged to Suppress Common 
Audible Ringing and Intercom Audible 
Signal 

Fig. 22-423A KTU (Dial Tone, Busy Tone, 
and Audible Ringback Tone Circuit) 

Fig. 23-430A KTU (Flutter Generator Circuit) 

Fig. 24 -461A KTU (Manual Signaling, Ringdown 
Private Line Circuit) 

Fig. 25-467A KTU (Low Voltage Monitor 
Circuit) 

Fig. 26-469A KTU (Lamp Extender Circuit) 

Fig. 27-4718 KTU (Battery Reversal Toll 
Restriction Circuit) 

Nondedicated Lead Connections for 598-Type 
Panel: 

Fig. 28- 400D KTU (MD) (CO or PBX Line 
Circuit) 

Fig. 29-400G KTU (MD) (CO or PBX Line 
Circuit) 

Fig. 30-400H KTU (CO or PBX Line Circuit) 

Fig. 31 - 401A KTU (Manual Intercom Line 
Circuit) 

Fig. 32-413A KTU (Auxiliary Ringup Circuit) 

Fig. 33-414A KTU (Manual Signaling, Ringdown 
Private Line Circuit) 

Fig. 34-415A KTU (Automatic, DC Signaling, 
Private Line Circuit) 

Fig. 35- 416A KTU (Station Line Circuit) 

Fig. 36- 417 A KTU (Add-On Conference Circuit) 

Fig. 37 - 418A KTU (Short Range, DC Signaling, 
Private Line Circuit) 
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Fig. 38-420A KTU (Long Line Circuit) 

Fig. 39-421A KTU (Power Failure Transfer 
Circuit) 

Fig. 40-421A KTU (Wired for DSS Feature 
for Dial Intercom Line) 

Fig. 41-421A KTU (Audible Signal Suppression 
Circuit) Arranged to Suppress Bridged 
Ringing and Intercom Audible Signal 

Fig. 42- 421A KTU (Audible Signal Suppression 
Circuit) Arranged to Suppress Common 
Audible Ringing and Intercom Audible 
Signal 

Fig. 43-421A KTU or 413A KTU (Wired for 
Preset Conference Circuit for Deluxe 
Dial Intercom Line) 

Fig. 44-422B KTU (Station Busy Selector 
Circuit) 

Fig. 45-423A KTU (Dial Tone, Busy Tone, 
and Audible Ringback Tone Circuit) 

Fig. 46-428A KTU (Multiline Exclusion Circuit) 
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Fig. 47-429-Type KTU (Supplementary Hold 
Detector Circuit) and 430A KTU 
(Flutter Generator Circuit) 

Fig. 48-448A KTU (Variable Delay Timer 
Circuit) 

Fig. 49-449A KTU (Immediate Transfer Control 
Circuit) 

Fig. 50-451B KTU (Music-On-Hold) 

Fig. 51-452A KTU (Power Failure Ringing 
Circuit) 

Fig. 52-461A KTU (Manual Signaling, Ringdown 
Private Line Circuit) 

Fig. 53-467A KTU (Low Voltage Monitor 
Circuit) 

Fig. 54-469A KTU (Lamp Extender Circuit) 

Fig. 55-471B KTU (Battery Reversal Toll 
Restriction Circuit) 

Fig. 56-498A KTU (Music-On-Hold). 
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.TABLE At 

KTU SELECTION AND CONNECTION FIGURE INDEX FOR 5978 AND 5988 PANELS (SEE NOTE) 

PANEL 

KTU CIRCUIT FUNCTION 5978 5988 

FIG. FIG. 

400D 9 28* 

400G CO or PBX Line 10 29* 

400H 11 30* 

401A Manual Intercom Line 12 31* 

413A Auxiliary Ringup 13 32* 

Preset Conference for Dial Intercom Line na 43* 

414A Manual Signaling, Ringdown Private Line 14 33* 

415A Automatic, DC Signaling, Private Line 15 34* 

416A Station Line 16 35* 

417A Add-On Conference na 36 

418A Short Range, DC Signaling, Private Line 17 37* 

420A Long Line 18 38* 

Power Failure Transfer 19t 39* 

Direct Station Selection (DSS) na 40 
421A 

Bridged Ringing 20 41* Audible Signal Suppression 
Common Audible 21 42* 

Preset Conference for Dial Intercom na 43 

422A, B Station Busy Selector na 44 

423A Dial Tone, Busy Tone, and Audible Ringback Tone 22 45* 

428A Multiline Exclusion na 46 

429A, B Supplementary Hold Detector na 47 

430A Flutter Generator 23 47* 

448A Variable Delay Timer na 48 

449A Immediate Transfer Control na 49 

451B 
Music-On-Hold na 50 

498A na 56 
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t TABLE A (Contd) t 

KTU SELECTION AND CONNECTION FIGURE INDEX FOR 697B AND 698B PANELS (SEE NOTE) 

PANEL 

KTU CIRCUIT FUNCTION 51178 51188 

FIG. FIG. 

452A Power Failure Ringing na 51 

461A Manual Signaling, Ringdown Private Line 24 52• 

467A Low Voltage Monitor 25 53* 

469A Lamp Extender 26 54* 

471B Battery Reversal Toll Restriction 27 55* 

Note : Connection figures are designated for current model KTUs but are applicable for all 
codes indicated on this table. 

* Not recommended for initial installations; use for growth only when necessary. 
t Will transfer only one circuit. 

na- Not applicable. 
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TABLE B 

FUSE FUNCTIONS FOR 597- AND 
598-TYPE PANELS 

CONN A B 
SERVED BAT. BAT. 

Jl-7 Fl F3 

JB-14 F2 F4 
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TERM INAL STR IP •a• 

F" tg. 1-597-Type Panel 
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Fig. 2-598-Type Panel 
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I 

L __ _ 

6684 -2~ CONN BU(S 

Fig. 3 - .597-Type Panel With Connecting Block Layou .. 

I P1 P2 Pl P4 P? P6 P7 PB PlO I 

l __ 

66il<l-25 CONN BLK~ 

Fig. 4 - .598-Type Panel With Connecting Blocll Layou .. 
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66114-Z'l 
CCHI BLOCK 
BLOCKS 1 ANl ' 
LEFT-IW«l BLOCKS 

A25B 
CONN 
CABLES 

1---;;~=:.--+-h~ 26 
1 

Ll_r~~~-+~~ ~ 
2 

1-~!::!!:i~++-+~ 2B 

' 1---*~r++-+~ 29 
4 

-~r--f.~r--r~~ '0 
5 

1---+:::::::;+-++-+~ '1 
6 

l.ll__r-~~--1-+-H '2 
7 

~-4::::;4~++-+4, 

'4 
9 

1----7::::;4~++-+~ '5 
1--4~:.,..,..++-+~ 10 
1-~:::::::~++-+~ '6 
~--~~~~+~ 11 
1----r.~Of--+t-1~ '7 

1}-~~~+-i-+~1 2 
@__r---.,~:*---1-+# 'B 

1--+':....::.:~-++-H H 
~-~~!!L..-HI-+~ '9 
t-....;:==--++-H 14 

~_r-~=--+-+# 40 
~_r-~~--1-+#15 

J----1~*--+-+# 41 
_r-~~~rt~ 16 

Lli__r--'~'f----1-+~ 42 
~_j--7:::'::+--t-<H~ 17 

1---+.;....;;T--~-+-+~ 4' 
1--r.:~..--++-+4 1 e 
1-...l.:..:=-1f-+# 44 
~-~~u....-++~ 19 
1--.....lo.=L-~-+-+~ 45 

1--r.:=-:d-..--+H~ 20 
~_j--~~-+-H~46 
~_r-~~--~-+~ 21 

1---\-!:=.1,_-++~ 47 
1---+::....;.T-~-+-+~ 22 
1---+.;....;;T--~-+-+~ 4B 
1--T.:=::-f,..---r+~ 2' 
f--*":::::.f-+-H~ 49 
~-~~.l-++~ 24 

~~-~~~-+-+~ 50 

t---=::!.L.--Hf-1-~ 25 

PANEL 
CONNECTOR 

P2 ,P4 A25B 
CONN 

6684-25 
CONN BLOCK 
BLOCKS 2 ANO 4 
RIGHT-HANO BLOCKS 

UlDJJJ 

Fig. 5-tconnectlona for A258 Connector Cables to 6684-25 Connecting 8locb for 597-Type Panel (Sheet 1 
of 2)41 
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COL 
A,B,C,D,E 

TO STATION 
AND/OR 
STRAPPING 
AS REQUIRED 

BLOCK DIAG~AII OF 66B4-25 CONN BLOCK 

COL 

~ TO ;97-TYP£ 
PANEL 

COL 

6684-2'; 
CONN BLOCK 

~0 597- M1J1lJ!illJ1l 
TYPE 
PAN[L 

TYPICAL CONNECTIONS OF 597-TYPE PANEL TO CONNECTING BLOCKS 

6684-2'; 6684-25 

CONN BLOCK PANEL COON BLOCK 
LEFT-HANO BLOCK RIGHT~AND 'f!LOCK 
(1 DR l) ti5D (2 DR 4) 

TO STATION 
AND/OR 
STRAPPING 
AS REQUIRED 

I ~] ~~: c~~N ~~~~ I ~ J 
CABLE Q CABLE 

CO OR 
PBX LINE 

!w-BL) I W-BL) 
~--l-<26 4 26>~-------<> 

AM PHENOL 
CONNECTORS 

*TIP OF FIRST CO LINE SHOWN AS EXAMPLE 

T 

TO KEY 
STATION 

Fig. 5-~nnectlona for A25B Connector Cables to 6684-25 Connecting Blocks for 597-Type Panel (Sheet 2 
of 2). 
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6664 - 25 
CONN BLOCK 
BLOCKS 1,l,5 ,7 , 9 
LEFT-HAMJ BLOC KS 

[ .... _:_; __ (£{] A25B 
CONN 
CABLES 

(W-BL) 

29 
l 1 
jj 

lB 
14 

9 
0 

19 
RG 

1 
20 
21 
22 
2l 
2? 
27 
29 
l1 

" lB 
14 

9 
0 

19 

RG 
1 

20 
21 
22 
2l 
2? 
27 
29 
l 1 

" l B 

PANEL 
CONNE CTOR 

J1,J 4 , J7 . 
J 10 , J , 

J 2 ,J5 , J B, 
J11,J14 

Jl, J 6, J9, 
J 12 

P2 ,P4 , P6 
PB , P10 A25B 

CONN 

6664-25 
CONN BLOCK 
BLOCKS 2 ,4 ,6 ,B , 10 
RI GHT -HAttl BLOCKS 

lii£flJJ 

fit. 6-t<:onnections for A25B Connector Cobles to 6684-25 Connecting Blocks for 598-Type Panel (Sheet 1 

of 2). 
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BLOCK DIAGRAM OF 6684-25 CONN BLOCK 

COL 
A ,B,C, D, E 

TO STATION 
AND/OR 
STRAPPING 
AS REQUIRED 

COL 

[n..J!LJrLillJ! TO ;98-TYPE 
PANEL 

COL 

:0 598- WJ_ru] 
TYPE 
PANEL 

TYPICAL CONNECTIONS Of 598-TYPE PANEL TO CONNECTING BLOCKS 

IITlilil A2SB 
=CONN 

CABLE 

T * (W- BL) 

CO OR 
PBX L INE 

* TIP OF FIRST CO LINE SHOWN AS EXAMPLE 

NOTE : 

PANEL 

914A 
CONN 

Jl A2SB 
CONN 
CABLE 

!W-BLI 

TERMINALS 33 THROUGH 48 ARE SPARES ON CONNECTING BLOCKS 9 AND 10 . 

COL 
F,E , D,C , B 

TO STATION 
AND/OR 
STRAPPING 
AS REQUIRED 

T 

TO KEY 
STATION 

Fig. 6-tconnections for A258 Connector Cobles to 6684-25 Connecting Blocks for 598-Type Panel (Sh"t 2 
of 2). 
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TERMINAL 

TO POWER SUPPLY 

TO AN 
ANO RG TERM ON 
584- TYPE PANEL 

TO RING I NG 

SUPPLY 

TO INTERRUPTER 
IN ASSOC I ATEO 

584 - TYPE PANEL 

TO AS SOC I A TEO 

584- TYPE PANEL 

· 24V ,A BAT 

t 
p 

t A GRO 

- 24¥ ,B BAT 

f 
~ B GRO 

[ 
RN 

RG 

[ RG 

iOSVt 

[ 
ST 

HG 

LG(I) 

LG( I) 

LG ( I) 

l\1( I) 

Lr (I) 

LS( I) 

LG(2) 

LG ( 2) 

LG(2) 

l\1(2) 

Lr(2) 

LS{2} 

~ 
~ -t 

L 
I 
~ ~ 

g_ 
rr-
L 

2 ,.,. 
' ' 

~ 
~ 

-~ 

9 

~ 

~ -~ 

,; 
~ -

P--J s 
~-
~ 

IS 
_,-_. 

~ 

1 
)3--sT 

8 ~ 
)I 

~ -
19 
'"" 
~ 

CONNECTOR 
SEAVEO 

J 1-7 

J8-14 

Jl-14 

J l-7 

J8- 14 

Jl-14 

NOTES : 
I , DASHED LINES REPRE SENT 

rACTORY WIRING 
2 . TO GROUND STANDOFF ON PANEL 

Fig. 7-Connections for Dedicated Leads (Signaling and Power Connections) for 597- and 591-Type Panels 
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PLUG 

1 
PLUG 
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TSB 
(NOTE 1) 

PANEL 

CONN. 

G 
(W-0) 1 
~~~-----------~) Z7 >- - - - - - - -- -- - - -- -0--- - - ---< 0 J1 

0-~--. 

-------------~)56 >----- --~22.. -----< J11 
(BK-BL) 

EJ 
G 

(W-S) 
I-;__.;_ ____________ -?) 50 >------- - --- -- - -0- 2------< 0 J2 

EJ 
(BK-BR) 

0- ~ ---· 
,..-;...__~----------~) 59 >---- - - - ~ 2!. -- - - -< J12 

~ 
(R-G) 

I-;__.;_ ____________ -?) ll >------------- --0-5--- ---< 0 J5 

1j 
0-----* 

G (Y-O) >--'-------------~) 42 >- --- - ---0- 22. - - - - -< J1l 

~ 
(BK-BL ) 

;..,_~~-----------~)56 >------ ----- ----<0-
4- -----< 0 J4 

G!J (Y- S) 

0-2.:'---· 
~-=::.!....-----------~) ·~ >- -- - - - -0-

2.!.-- -- -< 0 J14 

~ 
(BK-BR) -"""'-.:.-'.:------------~) 59 >----- --- ------ -0-~--- ---< J'J 

B 
(Y-O) 

0-~- --· 
'---------------~) 42 }-- - - - - - - - - - - - -{(}-

6
- - - - --( 0 JG 

0-1.! -- * 
EJ 

(Y-S) 
I-;__.;_ ____________ ~) ·~ >-- - - - - - - - - - - - -0-1- -- - - -< o n 

G OPTION STRAPPING 
TS B 

CONN PLACE STRAP 

J1 1 TO 11 
J2 2 TO 12 
Jj 5 TO 15 
J4 4 TO 14 

J~ ~ TO 1~ 

J6 6 TO 16 

J7 1 TO 17 .. 8 TO 18 
J9 9 TO 19 
J10 10 TO 20 
J11 11 TO 21 
J1 2 12 TO 22 
.;n 15 TO 2l 
J14 14 TO 24 

0- :.: - --· 
8 

1--'--,;..._---------~) 27 r --- - -- -0- - - - - --< 0 JS 0 
(W-U) 

0- ~ ---· 
!-="------------~) lO }-- - - - - -0-:.._ - - - - -( 0 J9 ~ 

(W- S) 

tq- :? ___ * 

~ 
(R-C) 1-""--;,:_----------~) ll >- - - - - - :- -<0-~ - - - - -< 0 J10 

* TO RING GROUNO •.uLTIPLE 

NOTES : 

1 . TERf~\t4ALS l'i THRU jQ ARE SPARE 
2. 0 1\SH(Q LIN(S IND ICAn: FACTORY WIRING 
l. I.HEN INS T~LLINC A 414~ OR 416~ KTU IN A 

',97- TYPE PAN(L, ADD OPTI 01~ G 10 OES I REO 
CONNEC TOR PER TABLE . 

0- ~ --- · 

Fig_ 8-.Wiring of Connectw Tet'mlnal 0 in 597-Type Panel for G Option. 
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SECTION 518-215-417 

TO CO OR( 
PBX LINE 

T 
R 
B-B1 
R-R1 c:~· 

TO AUDIBLE( 
SIGNAL 

TO DIODE (R1 t® f fi' ,.ATRIXC _.A.(,R .. C_,) • \V 

TO KEY 
TEL SET 

T 
R 
A 
A1 

LG 

L 

1 7 
2 B 
4 10 
6 12 

1 7 
2 8 
3 9 
4 10 
5 11 

6 12 

BLOCK 1 
13 19 25 31 37 
14 20 26 32 38 

16 22 28 34 40 
18 24 30 36 42 

BLOCK 2 
13 19 25 31 37 
14 20 26 32 38 
15 21 27 33 39 
16 22 28 34 40 
17 23 29 35 41 
18 24 30 36 42 

BLOCK 3 
1 7 13 19 25 
2 8 14 20 26 
4 10 16 22 28 
6 12 18 24 30 

BLOCK 4 
1 7 13 19 25 
2 8 14 20 26 
3 9 15 21 27 
4 10 16 22 28 
5 11 17 23 29 

6 12 18 24 30 

31 
32 
34 
36 

31 
32 
33 
34 
35 
36 

37 
38 
40 
42 

37 
38 
39 
40 
41 

SHOWN FOR 
REFERENCE 
ONLY 
(PART OF 
913 D CONN) 

h 
~ 

~ 
--< 

14 
9 

12 
13 
16 

TO 
400D 
KTU 

42--< 8 

OPTION STRAPPING ON 400 KTU OPTION 8LK 
FEATURES 

* TO PROVIDE TI~-OUT CYCLES OF RING-UP 
CIRCUITS FRa.. 2.5 TO 7.5 SECONDS, 
INSTALL KS-13490,L1,1 WATT OR EQUIVALENT 
RESISTOR BETWEEN TER,.INALS 1 AND 3 
WITH A STRAP FRO,. 1 TO 2. TI,.E-OUT 
CYCLE AND RESISTOR VALUES ARE AS FOLLOWS 

2.5 SECONDS - 0. 13 ,.EGOHII RESISTOR 
3. 3 SECONDS - 0. 20 ,.EGOHII RESISTOR 
5.0 SECONDS - 0.39 ,.EGOHII RESISTOR 
6.7 SECONDS- 0.75 ,.EGOHII RESISTOR 
7. 5 SECONDS - 1 . 2 ,.EGOH,. RESISTOR 

t FOR 30-SECOND TI,.E-OUT CYCLE RE..OVE ALL STRAPS 
FRO,. TER,.INALS 1, 2, AND 3. WHEN THE DURATION 
OF ,.ACHINE RINGING IS 1 SECOND OR LESS, TI,.E­
OUT SHALL NOT BE REDUCED BELOW 5 SECONDS . 

OPTION 400A,B,C 4000 

ZJ CAPACITOR OR EQUIVALENT 

NOTES: 
1. COLU..N ASSIG""ENT FOR LEFT-HAND BLK (1 OR 3) 

IS A-E AND FOR RIGHT -HAND BLK ( 2 OR 4) IS F -B . 
2. WHEN ZC OPTION IS USED, DUE TO THE 

DELAYED RELEASE OF THE HOLD BRIDGE, SO,.E 
TRANS,.ISSION LOSS IS ENCOUNTERED FOR 
APPROXI,.ATELY ONE SECOND WHEN STATION 
REENTERS A HELD CALL . 

Fig. 9-Konnec:tions for 4000 KTU (MD) (CO or PBX Line Circuit) in 597-Type Panelt 
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ISS 7, SECTION 518-215-417 

TO CO OR( 
PBX LINE 

T 
R 
B-B1 
R-R1 -~-

TO AUDIBLE( 
SIGNAL 

TO DIODE (R 1 t® f fs' 
I'IATRIXC _.A.(, .R.C_,) ' ~ 

TO KEY 
TEL SET 

T 
R 
A 
A1 
LG 

L 

OPTION STRAPPING 
OPT FEATURES 

" LONG TII'IE DELAY 
TII'IEDUT (APPROXII'IATELY 20 SECONDS) 

--r- SHOR I TI~E DELAY 
(APPROXI~ATELY 5 SECONDS) 

+ VISUAL LA"P WINK 
X HOLD CKT LAI'IP STEADY 

-+- INTERRUPTED RING 

~ STEADY RING 
s AUDIBLE t;UI'II'ION WITH DIODE 

ry- SIGNAL I'IATRIX CONTROL 
COI'II'ION WITH RELAY 
CONTROL 

R DHAYED RELEASE OF I'IINII'IUI'I 

1 
2 
4 
s 

1 
2 
3 
4 
5 
s 

HOLD HOLDING BRIDGE OF 25 I'IS 
RELEASE FRDI'I CD OR PBX -,-- BY LINE CURRENT tiUU m:i 

OPENS 

7 
8 
10 
12 

7 
8 
9 
10 
11 

12 

BLOCK 1 BLOCK 3 
13 19 25 31 37 1 7 13 19 25 31 
14 20 2S 32 38 2 B 14 20 2S 32 

1S 22 28 34 40 4 10 1S 22 28 34 
18 24 30 3S 42 s 12 18 24 30 3S 

BLOCK 2 BLOCK 4 
13 
14 
15 
16 
17 

1B 

19 25 31 37 1 7 13 19 25 31 
20 2S 32 38 2 8 14 20 2S 32 

21 27 33 39 3 9 15 21 27 33 
22 2B 34 40 4 10 1S 22 28 34 
23 29 35 41 5 11 17 23 29 35 

24 30 36 42 s 12 18 24 30 36 

NOTES : 
CDLU~N ASSIGNI'IENT FOR LEFT-HAND 
BLK (1 OR 3) IS A-E AND FOR 
RIGHT-HAND BLK (2 DR 4) IS F-B . 

CONNECT 
OPTION OPTION PLUG 

TO TERI'IINALS 

z B2-B3 
y A-A2 
X A2- A3 
T C3-C4 
w C2-C3 
v C1-C3 
R E2-E3 
K E -E2 

" 81-82 

TOP VIEW OF OPTION BLOCK WITH HANDLE TOWARD 
USER . OPTION SYI'I80LS SHOWN CONNECTED TO 
TERI'IINALS INDICATE FACTORY PROVIDED OPTIONS . 

37 
38 
40 
42 

37 
38 
39 
40 
41 

SHOWN FOR 
REFERENCE 
ONLY 
(PART OF 

D CONN) 913 

~ 
~ 

~ 
--< 

14 
9 

12 
13 
16 

TO 
400G 
KTU 

42 f---.< 8 

Fig. 10- !Konnections for 400G KTU (MD) (CO or PBX Line Circuit) in 597-Type Panelt 
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SECTION S 18-215-417 

TO CO OR[ 
PBX LINE 

T 
R 
B-BI 
R-RI c:~· 

TO AUDIBLE( 
SIGNAL 

TO DIODE (RI t® f f5\ I'IATRIX _..C'"'A(,.R .. C-_!_1 _ _ _ __j \.!J 

TO KEY 
TEL SET 

T 
R 
A 
AI 
LG 

1 7 
2 8 
4 10 
6 12 

1 7 
2 a 
3 9 
4 10 
5 11 

66B4-25 CONN BLK 

~: ~JJ] (NOTE 1) 

BLOCK 1 BLOCK 3 
13 19 25 31 37 1 7 13 19 25 
14 20 26 32 38 2 8 14 20 26 
16 22 28 34 40 4 10 16 22 2B 
18 24 30 36 42 6 12 18 24 30 

BLOCK 2 BLOCK 4 
13 19 25 31 37 1 7 13 19 25 
14 20 26 32 38 2 8 14 20 26 
15 21 27 33 39 3 9 15 21 27 
16 22 28 34 40 4 10 16 22 28 
17 23 29 35 41 5 11 17 23 29 

31 37 
32 38 
34 40 
36 42 

31 37 
32 38 
33 39 
34 40 
35 41 

SHOWN FOR 
REFERENCE 
ONLY 
(PART OF 
913 0 CONN) 

14 

~ 9 

r-< 

~ 
r-< 

12 
13 
16 

TO 
400H 
KTU 

L 6 12 IB 24 30 36 42 6 12 IB 24 30 36 42 r-< B 

OPTION FEATURE 

w INTERRUPTED RING 
v COIIION AUDIBLE 

WITH RELAY CONTROL 
X COiftiN AUDIBLE 

WITH DIODE I'IATRIX 
s LONG HOLD RLS 

fl ESS, f2 ESS, 812 
770, DI"ENSION PBX 

R SHORT HOLD RLS 
All OTHERS 

• FACTORY PROVIDED 

PLUG 
POSITION 
A2-A3• 
A1-A3 

A2-A3• 

81-B2• 

B2-B3 

NOTES : 
1 . COLU"N ASSIGNI'IENT FOR LEFT -HAND 

BLK ( 1 OR 3) IS A-E AND FOR 
RIGHT-HAND BLK (2 OR 4) IS F-B . 

2. RING TI"EOUT IS NOT ADJUSTABLE; 
OCCURS IN 5 TO 8-1/2 SECONDS . 

TOP VIEW OF OPTION-HANDLE ASSE~LY . OPTION SY"BOLS 
SHOWN CONNECTED ARE FACTORY-INSTALLED OPTIONS . 

Fig. 11-tconnections fO< 400H KTU (CO or PBX Une Circuit) in 597 ·Type Panel. 
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CONNECT~ 
AS 
REQUIRE 

TO KEY 
TEL SET 

SP1 
SP2 
SP3 

T 
R 
A 
A1 

LG 

L 

1 7 
2 8 

6 12 

1 7 
2 8 

3 9 
4 10 
5 11 

6 12 

ISS 7, SECTION 518-215-417 

66B4-25 CONN BLK 
jABCOEFj 
~ (SEE NOTE) 

BLOCK 1 BLOCK 3 
13 19 25 31 37 1 7 13 19 25 31 
14 20 26 32 38 2 8 14 20 26 32 

18 24 30 36 42 6 12 18 24 30 36 

BLOCK 2 BLOCK 4 
13 
14 

15 
16 
17 

18 

19 25 31 37 1 7 13 19 25 31 
20 26 32 38 2 8 14 20 26 32 
21 27 33 39 3 9 15 21 27 33 
22 2B 34 40 4 10 16 22 28 34 
23 29 35 41 5 11 17 23 29 35 
24 30 36 42 6 12 18 24 30 36 

NOTE : 
COLU"N ASSIG~ENT FOR LEFT- HAND 
BLK ( 1 OR 3) IS A-E AND FOR 
RIGHT-HAND BLK (2 OR 4) IS F-8. 

37 
3B 

42 

37 
38 

39 
40 
41 

SHOWN FOR 
REFERENCE 
ONLY 
(PART OF 

0 CONN) 913 

~ 
I--< 

~ 
I--< 

14 
9 

12 
13 
16 

TO 
401A 
KTU 

42 f--< 8 

Fig. 12-Konnections for 401A KTU (Manual Intercom Line Circuit) in 597-Type Panel. 
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SECTION 518-215-417 

TO CO OR ( 
PBX LINE 

TO AUDIBLE SIGNAL 
OR RELAY AS REQ . 

CONNECT AS [ 
REQUIRED 

T 
R 
RC 

SP1 
SP2 
SP3 
SP4 

1 7 
2 8 
6 12 

1 7 
2 8 
3 9 
6 12 

NOTES: 

66B4-25 CONN BLK 
IABCDEFI 
l!: D !:! ::!:!] 

(SEE NOTE) 

BLOCK 1 
13 19 25 31 37 1 
14 20 26 32 38 2 
18 24 30 36 42 8 

BLOCK 2 
13 18 25 31 37 1 
14 20 26 32 38 2 
15 21 27 33 39 3 
18 24 30 36 42 6 

BLOCK 3 
7 13 19 25 31 37 
8 14 20 26 32 38 
12 18 24 30 36 42 

BLOCK 4 
7 13 19 25 31 37 
B 14 20 26 32 38 

9 15 21 27 33 39 
12 18 24 30 36 42 

COL~ ASSIG~NT FOR LEFT-HAND BLK (1 OR 3) 
IS A-E AND FOR RIGHT-HAND BLK (2 OR 4) IS F-B. 

• OPTION STRAPPING ON 413A KTU OPTION BLK 

FEATURES OPTION STRAP 
TERIUNALS 

AUDIBLE L STEADY RING X 9 TO 10 
SIGNALS l INTERRUPTED RING z B TO 10 

SHOWN FOR 
REFERENCE 
ONLY 
(PART OF 
913 0 COlli) 

~ 
f--< 

~ 
~"""< 

14 
9 

TO 
413A 

12 
KTU 

13 
16 

i< 8 

Fig. 13-t<:onnections for 413A KTU (Auxiliary Ringup Circuit) in 597-Type Pane .. 
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TO SII'IILAR 
PRIVATE LINE ( 
UNIT AT DISTANT 
END (NOTE 2) 

TO AUDIBLE ( 
SIGNAL 

TO DIODE ( 
I'!ATRIX 

CONNECT AS 
REQUIRED FOR 
CONTROL 
PURPOSES 

TEL SET 
TO LOCAL [ 

TO SIGNAL ( 
KEY 
(NOTE 3) 

T 
R 
B- B1 
R-R1 -~ 
B1 •en:> r CA(RC) 

SP 

T 
R 
LG 
L 

s 
SG 

1 7 
2 B 

3 9 t 6 12 

(NOTt 4) 

:_-

1 7 
2 8 

5 11 
6 12 
3 9 

4 10 

43 45 

66B4- 25 CONN BLK 

l8JJJ] 
(NOTE 1) 

BLOCK 1 
13 19 25 31 37 1 
14 20 26 32 3B 2 

15 21 27 33 39 3 
18 24 30 36 42 6 

43 45 47 

BLOCK 2 
13 19 25 31 37 1 
14 20 26 32 38 2 

17 23 29 35 41 5 
18 24 30 36 42 6 
15 21 27 33 39 3 

16 22 28 34 40 4 

47 49 43 

7 
8 

9 
12 

7 
8 
11 
12 
9 
10 

45 

ISS 7, SECTION 518-215-417 

13 
14 

15 
18 

13 
14 

17 
18 
15 

16 

47 

BLOCK 3 
19 25 31 
20 26 32 

21 27 33 
24 30 36 

37 
38 

39 
42 

SHOWN FOR 
REFERENCE 
ONLY 
(PART OF 
9130 CONN) 

~ 
r-< 
f-< 

14 
9 

0 

43 45 47 1---< 19 TO 
414A 
KTU 

BLOCK 4 
19 25 31 
20 26 32 
23 29 35 
24 30 36 
21 27 33 

22 28 34 

49 

37 
38 
41 
42 
39 

40 

~ 
k 

t-k 

1-

12 
13 

8 

16 

OPTION STRAPPING ON 414A KTU (1'10) OPTION BLK 

FEATURES 

UNDER INTERRUPTED RING 
CONTROL OF STEADY RING 
TII'IE-OUT 
CIRCUIT COMON WITH DIODE 

AUDIBLE (B RELAY) I'!ATRIX CONTROL 

SIGNALS UNDER STEADY RING 
CONTROL OF CO""ON WITH DIODE 
R RELAY !'lATRIX CONTROL 

10 SECONDS 
16 SECONDS 

TII'IE-OUT 

23 SECONDS 

AUDIBLE RINGBACK TONE 

OPTIONS 

w 
T 

s 

R 

N 

X 
z 

WITHOUT 
X OR Z 

"' 

STRAP 
TERI'IINALS 

7 TO 8 
6 TO 7 

7 TO B 

4 TO 8 

1 TO 2 
2 TO 3 

REI'IOVE 
X OR Z 
STRAPS 
9 TO 10 

NOTES : 
1. COLUI'IN ASSIGNI'IENT FOR LEFT-HAND BLK 

(1 OR 3) IS A-E AND FOR RIGHT-HAND BLK 
(2 OR 4) IS F-B . 

2. PRIVATE LINE CIRCUIT AT DISTANT END I'IAY 
BE A 414A KTU (I'ID) , 419A KTU, 461A KTU , 
OR ANY OTHER TYPE PRIVATE LINE UNIT 
REQUIRING RINGING VOLTAGE FOR THE RING UP 
CIRCUIT AND FURNISHING RINGING VOLTAGE 
FROI'I THE SIGNALING CIRCUIT . 

3. SIGNAL KEY I'IAY BE A CONVERTED PICKUP KEY 
OR AN EXTERNAL NON LOCKING KEY . 

4. SEE FIG . 8 CONNECTIONS TO BE I'IADE ON OPTION 
TERI'IINAL STRIP B I(~ OPTION) . 

Fig . 14-lk:onnections for 414A KTU (Manual Signaling, Ringdown Private line Circuit) in 597-Type Pane .. 
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SECTION 518-215-417 

SHOWN FOR 
REFERENCE 
ONLY 

TO SIIIILAR 
TYPE PRIVATE 
LINE CIRCUIT( 
DISTANT END 
(NOTE 2) 

(PART OF 
9130 CONN) 

T 
R 
B-B1 
R-R1 -~· 

TO AUDIBLE( 
SIGIIAL 

TO DIODE (R1 t® f f'5\ MTRIX .C .. A.,(.R .. C,) • \V 

TO LOCAL 
TEL SET 

T 
R 
A 
A1 
LG 
L 

1 7 
2 B 
5 11 
6 12 

1 7 
2 8 
3 9 
4 10 
5 11 
6 12 

BLOCK 1 
13 19 25 31 37 
14 20 26 32 3B 
17 23 29 35 41 
18 24 30 36 42 

BLOCK 2 
13 19 25 31 37 
14 20 28 32 38 
15 21 27 33 39 
16 22 28 34 40 
17 23 29 35 41 
18 24 30 38 42 

BLOCK 3 
1 7 13 19 25 

2 B 14 20 26 

5 11 17 23 29 
6 12 18 24 30 

BLOCK 4 
1 7 13 19 25 
2 8 14 20 26 
3 9 15 21 27 
4 10 16 22 28 

5 11 17 23 29 
6 12 18 24 30 

31 
32 
35 
36 

31 
32 
33 
34 
35 
38 

37 
3B 
41 
42 

37 
38 
39 
40 
41 

~ 
f-< 

~ 

14 
8 

12 

--< 

13 
16 

42--< B 

• OPTION STRAPPING ON 415A KTU OPTION BLK 

FEATURES OPTION STRAP 
TE~INALS 

INTERRUPTED RING w 4 TO 6 
AUOI8LE STEADY RING T 5 TO 8 
SIGNALS Ctl1'11'11_:1N llllH DUIDE s 4 TO 6 MTRIX CONTROL 

AUDIBLE RINGBACK TONE " 1 TO 2 
VISUAL HOLD SIGNAL y 7 TO B 

NOTES : 
1. COL~N ASSIG""ENT FOR LEFT-HAND BLK (1 OR 3) 

IS A-E AND FOR RIGHT-HAND BLK (2 OR 4) IS F-8. 
2. PRIVATE LINE CIRCUIT AT DISTANT END IIAY BE 

A 415A KTU OR ANY OTHER TYPE PRIVATE LINE 
UNIT REQUIRING DC VOLTAGE FOR THE RING UP 
CIRCUIT AND FURNISHING DC VOLTAGE FROII THE 
SIGNALING CIRCUIT . 

* -FOR IDLE LINE TE~INATION CONNECT 
A KS-13490,L1 910 OHII RESISTOR IN 
SERIES WITH A 542F, 2 ~F CAPACITOR 
ACROSS TERIIINALS 9 AND 10. ORDER 
COIIPONENTS LOCALLY AND INSTALL. 

TO 
415A 
KTU 

Fig. 15-!Konnections for 415A KTU (Automatic, DC Signaling, Private Line Circuit) in 597-Type Pane~ 
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TO TELSET 
AT DISTANT 
END 

TO AUDIBLE 
SIGNAL 

TO DIODE 
!'lATRIX 

CONNECT AS 
REQUIRED FOR 
CONTROL 
PURPOSES 

( 
( 
( 

TO LOCAL [ 
TEL SET 

TO SIGNAL ( 
KEY 
(NOTE 2) 

T 
R 
B-B1 
R-R1 

Bl 
CA(RC) 

SP 

T 
R 
LG 
L 

s 
SG 

1 7 
2 B 

3 9 
:~: t 6 12 

(NOTJ3) 
•®f® 

-
1 7 
2 8 
5 11 
6 12 
3 9 
4 10 

43 45 

66B4-25 CONN BLK 

lDlill 
(NOTE 1) 

BLOCK 1 
13 19 25 31 37 1 
14 20 26 32 3B 2 
15 21 27 33 39 3 
1B 24 30 36 42 6 

43 45 47 

BLOCK 2 
13 19 25 31 37 1 
14 20 26 32 3B 2 
17 23 29 35 41 5 
1B 24 30 36 42 6 
15 21 27 33 39 3 
16 22 2B 34 40 4 

47 49 43 

7 13 
8 14 

9 15 
12 1B 

7 13 
B 14 
11 17 
12 18 
9 15 
10 16 

45 47 

ISS 7, SECTION 518-215-417 

BLOCK 3 
19 25 31 
20 26 32 
21 27 33 
24 30 36 

37 
3B 

39 
42 

SHOWN FOR 
REFERENCE 
ONLY 
(PART OF 
9130 CONN) 

~ 
f--< 
f--< 

14 
9 

0 

43 45 47 r-r< 19 TO 
416A 
KTU 

BLOCK 4 
19 25 31 
20 26 32 
23 29 35 
24 30 36 
21 27 33 
22 2B 34 

49 

37 
3B 
41 
42 
39 
40 

t-f-< 
t-f-< 

t-f-< 
t-f-< 

t-

12 
13 

B 

16 

OPTION STRAPPING ON 416A KTU OPTION BLK 

FEATURES 

INTERRUPTED RING 
AUDIBLE STEADY RING 
SIGNALS ~WITH DIODE 

PIATRIX CONTROL 
AUDIBLE RINGBACK TONE 

NOTES: 
1. COLUPIN ASSIGMIENT FOR LEFT -HAND BLK ( 1 OR 3) 

IS A-E AND FOR RIGHT-HAND BLK (2 OR 4) IS F-8. 
2. SIGNAL KEY MY BE A CONVERTED PICKUP KEY OR AN 

EXTERNAL NON LOCKING KEY . 
3. SEE FIG . B FOR CONNECTIONS TO BE MOE ON OPTION 

TERPIINAL STRIP B !@ OPTION) . 

OPTION STRAP 
TERPIINALS 

w 5 TO 8 
T 7 TO 8 
s 5 TO B 

" 9 TO 10 

Fig. 16-!Konnections for 416A KTU (Station Line Circuit) in 597-Type Panelt 
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SECTION 518-215-417 

TO 
TELESET 
STA . B 

TO AUDIBLE 
SIG.-STA.B. 

TO OIOOE 
"ATRIX 

TO SIGNAL 
KEY-STA.B . 
{NOTE 2) 

TO SIGNAL 
KEY-STA.A 

TO AUDIBLE 
SIG . -STA .A 

TO OIOOE 
"ATRIX 

TO TELSET 
STA .A 
{NOTE 3) 

["" R{2) 
LG!2l 
Ll2l c: 

(B-B1 
R-R1 <~: 

[ R1 t@ t ® CA(RC) • S 

lS(2) 

SG(2)~~ 
~~~ 
t~~ R-R1 ~ c: 

R1 t S 
CA(RC) ® r ® 

["" R(1) 
LG(1) 
L( 1) 

1 7 
2 B 

.::.-

5 11 
3 9 

- 6 12 

3 9 
4 10 

'- t-- 44 46 

43 45 
1 7 
2 B 
5 11 
6 12 

66B4-25 CONN BLK 
IABCDEFI 
~ (NOTE1) 

BLOCK 1 BLOCK 3 
13 19 25 31 37 1 7 13 19 25 
14 20 26 32 3B 2 B 14 20 26 

44 46 4B 44 
43 45 47 43 

17 23 29 35 41 5 11 17 23 29 
15 21 27 33 39 3 9 15 21 27 
18 24 30 36 42 6 12 18 24 30 

BLOCK 2 BLOCK 4 
15 21 27 33 39 3 9 15 21 27 
16 22 28 34 40 4 10 16 22 2B 
48 50 44 46 4B 50 

47 49 43 45 47 49 
13 19 25 31 37 1 7 13 19 25 
14 20 26 32 3B 2 B 14 20 26 
17 23 29 35 41 5 11 17 23 29 
1B 24 30 36 42 6 12 1B 24 30 

NOTES : 

31 37 
32 3B 
46 4B 
45 47 
35 41 
33 39 
36 42 

33 39 
34 40 

31 37 
32 3B 
35 41 
36 42 

SHOWN FOR 
REFERENCE 
ONLY 
{PART OF 

CONN) 9130 

~~ 
14 
9 

~ 19 

0 PI 

f-< 

f--< 
f--< 

M 

TO 
41BA 

16 KTU 

12 
13 

B 

OPTION STRAPPING ON 41BA KTU OPTION BLK 1. COLU"N ASSIGN"ENT FOR LEFT-HAND BLK {1 AND r:'-'-=-=-;;;.:.;;::..::....:...:.:;.;::......::;;:_;..:..;;;;:....;;.;c.::....;::::....:..=c.-=;;:.:---,-=:S T::::R"'AP=----., 3 ) IS A-E AND FOR RIGHT -HAND B LK { 2 AND 4 ) 
FEATURES OPTION TER"INALS IS F-B . 

l----,.-----r--------+--+---=----.:..:...-12. SIGNAL KEY CAN BE A CONVERTED PICKUP KEY OR 
ANY EXTERNAL NONLOCKING KEY . 

rn.;mm-;,;r.rr-,....,.,~+-i.---h<~~~,...4.;.,*;-l3. STATION "A" IS ALWAYS ASSIGNED AS THE 
4* AUTO"ATIC SIGNALING STATION WHENEVER THE 

ONE-WAY AUTO"ATIC, ONE-WAY "ANUAL SIGNALING 
AUDIBLE OPTION IS USED . 
SIGNALS AUTO"A TIC, t-=="-'==---+......::.-t-'.....:...::......:. __ , 4. THESE OPTIONS APPLY TO THE SIGNAL KEY AND ONE-WAY AUDIBLE SIGNAL AT STATION "B" ONLY. THE 

"ANUAL K AUDIBLE SIGNAL AT STATION "A" IS UNDER 
(NOTE 4) CONTROL OF SIGNAL KEY AT STATION "B". THE 

AUDIBLE SIGNAL AT STATION "A" "AY BE PART OF 
A CO""ON AUDIBLE ARRANGE"ENT PROVIDED THE 

y 

TWO-WAY AUTOMTIC O DIODE MTRIX IS USED FOR CONTROL . 
AUDIBLEI-----mll':lrrrv'AT~IIri'T!<"-t--.:r--h~rr'l,.:...,r-t 5. THE AUDIBLE SIGNALS AT STATION "A" AND "B" 
RING- "AY BE PART OF A CO""ON AUDIBLE ARRANGE"ENT 
BACK PROVIDED THE DIODE "ATRIX IS USED FOR 

CONTROL . 
* USE CONTINUOUS "ETHOO OF STRAPPING 

Fig. 17 - ·Connections for 418A KTU (Short Range, DC Signaling, Private Line Circuit) in 597-Type Panel. 
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66B4-25 
CONN BLK 

ISS 7, SECTION 518-215-417 

~ 
(NOTE 1) 

SHOWN FOR 
.---.---.---.---.---.---.---.---.---.---.---.---.---.-----. REFERENCE 

ONLY 
L--L-L--L-L--L-L--L-L--L-L--L--L--L~ (PART OF 

TO ASSIGNED 
STATION CODE [ 
ON 407-0R 424-
TYPE KTU 

BLOCK 1 

TO 407-0R 424-
TYPE KTU 
(NOTE 3) 

T 

R 

STRAP-....,.,....-

~-.>- ,...__ 
~ 

400J 

1 

2 

4 

8 

7 13 19 25 31 

B 14 20 28 32 

10 18 22 28 34 

12 18 24 30 38 

BLOCK 2 

TO OFF -PREI'IISE [ 
TEL SET (NOTE 2) 

TO ASSIGNED 
R LEAD ON 407-
0R 424-TYPE KTU 

NOTES : 

L,..._ 

T 

R 

R(1-XO) 

8 12 18 

1 7 13 

2 8 14 

3 9 15 

1. COLUI'IN ASSIGNP'IENT FOR LEFT -HAND BLK ( 1 OR 3) 
IS COLUP'IN A-E AND FOR RIGHT-HAND BLK (2 OR 4) 
IS COLUP'IN F-B . 

2. P'IAXII'IUP'I STATION CONDUCTOR LOOP IS 500 OHP'IS. 
OFF-PREP'IISE TELEPHONE SET P'IAY BE EQUIPPED 
WITH A "TOUCH- TONE" DIAL PROVIDED THE 
INTERCOP'I CIRCUIT IS SO EQUIPPED . 

3. PROVIDE A 400J DIODE FOR EACH 420A KTU 
INSTALLED WHEN THE INTERCOP'I IS EQUIPPED WITH 
THE "TOUCH-TONE" ADAPTER (428/427-TYPE, 440A, 
OR 478B KTU) DIODE NOT REQUIRED WITH 494A KTU 

24 30 38 

19 25 31 

20 28 32 

21 27 33 

AUDIBLE 
SIGNALS 

BLOCK 3 

37 1 7 13 19 25 

38 2 8 14 20 28 
40 4 10 18 22 28 

42 8 12 18 24 30 

BLOCK 4 

42 8 12 18 24 30 

37 1 7 13 19 25 

38 2 8 14 20 28 
39 3 9 15 21 27 

31 37 

32 38 

34 40 

38 42 

38 42 

31 37 

32 38 

33 39 

913 0 CONN) 

H 
f--< 

f--< 

~ 
H 
1--< 
I-< 

14 

9 

8 

12 

13 

18 

TO 
420A 
KTU 

OPTION STRAPPING ON 420A KTU OPTION BLK 

FEATURE OPTION 
STRAP 
TERP'IINALS 

AC BUZZER, 10V!, 18V! J 1 TO 4 
DC BUZZER, 24 VDC K 7 TO 8 

RINGER , 105V! STEADY "' 2 TO 4 
7 TO 8 

Fig. 18-!Konnections for 420A KTU (Long Line Circuit) in 597-Type Panelt 
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SECTION 518-215-417 

66B4- 25 
CONN BLK 

~ 
(NOTE 1) 

SHOWN FOR 
r--r-r--r-r--r-r--r-r--r-r--r-.---r---. REFERENCE 

ONLY 
~-L~~~~-~~--~-L~~~~-~~~ (PART OF 

91 30 CONfll) 

TO CO DR [ 
PBX LINE 
(NOTE 2) 

TO STATION [ 
RINGER 

NOTES : 

TO DIODE 
ftATRIX 

T 

R 

8-81 

R-R1 

RC 

1 

2 
STRAP""&-- 4 

- 8 

1 

2 
- 3 

'-- 4 

6 

BLOCK 1 

7 13 19 25 
B 14 20 26 
10 16 22 28 
12 18 24 30 

BLOCI( 2 

7 13 19 25 
8 14 20 26 
9 15 21 27 

10 18 22 28 
12 18 24 30 

BLOCK 3 

31 37 1 7 13 19 25 31 37 f-< 
32 38 2 8 14 20 26 32 38 f-< 
34 40 4 10 18 22 28 34 40 
38 42 6 12 18 24 30 38 42 r-< 

BLOCK 4 

31 37 1 7 13 19 25 31 37 f-< 
32 38 2 8 14 20 28 32 38 --< 
33 39 3 9 15 21 27 33 39 --< 
34 40 4 10 18 22 28 34 40 
38 42 6 12 18 24 30 38 42 --< 

OPTION STRAPPING ON 421A KTU OPTION BLK 
STRAP 

14 

9 

12 

13 

18 

8 

1. COlli!N ASSIGNftENT FOR LEFT-HAND BLK ( 1 OR 3) 
IS COLUftN A-E AND FOR RIGHT-HAND BLK (2 DR 4) 
IS COLUftN F-8 . 

FEATURE OPTION TERftiNALS 

2. ONLY ONE STATION RINGER CAN BE TRANSFERRED 
WHEN THE 421A KTU IS USED IN A 597A PANEL . 

FOR GENERAL PURPOSE USE w 1 TO 2 
5 TO 8 
7 TO 8 

Fig. 19- IKonnections for 421A KTU (Power Failure Transfer Circuit) in 597-Type Pane~ 
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401-,407-0R R( ) 
424-TYPE KTU 

R(STA) 

TO 400-TYPE ( T(STA) 
KTU 

TO TELSET BL 
(NOTE 3) 

B-B1 

TO OUDGED [ 
RINGER 

(NOTE 2) R-R1 

TO INTERCO" BZ OR R1 

AUDIBLE SIGNAL 

NOTES : 
1 . COLU"N ASSIGN"ENT FOR LEFT -HAND BLK ( 1 OR 3) 

IS A-E AND FOR RIGHT -HAND BLK ( 2 OR 4) IS 
F-B . 

2. ONLY ONE BRIDGED RINGER CAN BE SUPRESSED WHEN THE 
421A KTU IS USED IN A 597A PANEL 

3. TELEPHONE SET ~ST BE EQUIPPED WITH STATION 
BUSY OPTION 

66B4-25 
CONN BLK 

~ 
(NOTE 1) 

ISS 7, SECTION 518-215-417 

14 

9 

TO 
421A 
KTU 

13 

12 

Fig. 20-IKonnections for 421A KTU (Audible Signal Suppression Circuit) in 597-Type Panel Arranged to 
Suppress Bridged Ringing and Intercom Audible Signal. 
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SECTION S 18-215-417 

TO 401-,407-,0R R( I 424-TYPE KTU 

66B4-25 
CONN BLK 

~ 
(NOTE 1) 

14 

TO 400-TYPE RC KTU (NOTE 2) 
CA(RCr t TO DIODE ---~I 2 I B 1141 20 I 261 32,3B I 2 I B 1141 20 I 261 321 38 ~ 9 

,.ATRIX 

TO TELSET BL 
(NOTE 4) 

TO INTERCO,. 
BUZZER OR BZ OR R1 12 

RINGER 

TO COfiiON R1 AUDIBLE RINGER 
(NOTE 3) 

.:.:..:...,_-----;1 2 I a !141 20 I 261 s21381 2! 8 l14l 20 I 261 32138 ~ 13 

NOTES: 
1 . COLU..N ASSIGNIIENT FOR LEFT -HAND BLK ( 1 OR 3) IS 

A-E ANO FOR RIGHT-HAND BLK (2 OR 4) IS F-B. 
2. REFER TD 400-TYPE KTU FOR OPTION . 
3. ONLY ONE C~N RINGER CAN BE SUPPRESSED WHEN 

THE 421A KTU IS USED IN A 597A PANEL . 
4. TELEPHONE SET ,.UST BE EQUIPPED WITH STATION 

BUSY OPTION. 

421A KTU OPTION 

TO 
421A 
KTU 

Fig. 21-t<:Gnnections for 421A KTU (Audible Signal Suppression Circuit) in 597-Type Panel Arranged to 
Suppress Common Audible Ringing and Intercom Audible Signa .. 
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66B4-25 
CONN BLK 

ISS 7, SECTION 518-215-417 

~ 

TO 407- OR 

( 

LK 

424-TYPE KTU BY 1 

!10V, 
!1BV 
OR 
-24V 

•I 

•I 

B 

B 

-------! 

... AT1 , 
RN (NOTE 3) 

BT1 

SPARE .-
INTERRUPTER 

3 9 15 21 27 

6 12 1B 24 30 

43 

CONTACTS BLOCK 2 

TO 407 
424-TY [ ' - OR SS 

PE KTU J 

B KTU (UNITS) 
8 KTU (TENS) 

TO 422 
TO 422 

(N OTE 2) 

NOTES : 

1 

2 

3 

6 
J 

~ 43 

7 13 19 

8 14 20 

9 15 21 

12 18 24 

45 47 49 

1. COLU"N ASSIG~ENT FOR LEFT-HAND BLK (1 OR 3) 
IS COLUIIN A-E AND FOR RIGHT -HAND BLK ( 2 OR 4) 
IS COLUI'IN F-8. 

2. 4228 KTUS ASSOCIATED WITH THE SA"E DIAL 
INTERCO" AS THE 423A KTU . 

25 

26 

27 

30 

3. IF INTERRUPTED 105V! IS USED FOR DIAL INTERCO", 
DO NOT CONNECT THIS LEAD. IF BUZZERS ARE USED 
FOR DIAL INTERCO", AUDIBLE SIGNAL IS SUPPLIED 
ON THIS LEAD VIA SPARE INTERRUPTER CONTACTS 
TO PIN 1 OF 423A KTU. ON 423A KTU OPTION 
BLK, STRAP TER"INALS 6 TO 7 AND RE"OVE 
~ OPTION STRAP BETWEEN TER"INALS 4 AND 6. 

4. TURN KNURlED WHEEl TO FUll ClOCKWISE POSITION 
FOR "INI"U" DIAL TONE VOLU"E AND TO FULL 
COUNTERCLOCKWISE POSITION FOR "AXI"U" 
DIAL TONE VOlU"E. 

ccw (O) cw 

FRONT END ~ TER"INAL 
OF KTU I OF KTU 

END 

33 

36 

45 

31 

32 

33 

36 

(NOTE 1) 

14 

9 

39 3 9 15 21 27 33 39 --< 0 

42 6 12 18 24 30 36 42 --< 
47 43 45 47 -~ 19 TO 

423A 
KTU 

BLOCK 4 

37 1 7 13 19 25 31 37 - f-< 12 

38 2 8 14 20 26 32 38 - f-< 13 

39 3 9 15 21 27 33 39 - f-< 16 

42 6 12 18 24 30 36 42 r-f-< 8 

43 45 47 49 }--

423A 
FEATURE OPTION STRAP 

DIAl TONE T 1-2 
STATION R 4-6 BUSY TONE 

AUDIBlE s • 
RINGBACK 

* REQUIRES NO STRAPPING ON KTU 

Fig. 22-tConne<lions for 423A KTU (Dial Tone, Busy Tone, and Audible Ringback Tone Circuit) in 597-Type 
Panel. 
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SECTION S 18-215-417 

68B4-25 
co• BLK 

I~BCDE~I 
c::::: ::::o:J 

(NOTE 1) 
SHOWN FOR 

.--1 J-1 T""l J-2rl J-3.,..,-J4,_1-Js-ri-J6...,.,-J7...,,-Ja...,lr-J9-,r-J1-or-jJ-11T""IJ-12riJ-13.,..1J--,141 ~:~~RENCE 
(PART OF 

co•l BLOCK 1 
FL1 

FL2 
3 9 15 21 27 .- 43 

TO 
429- TYPE 

KTU BLOCK 2 

TO SUPP . HOLD 
KEY OR 
IIODIFIED HOLD 
KEY (NOTE 3) 

NOTES : 

FLST 

'- SP 

43 

1 

3 

45 47 49 

7 13 19 

9 15 21 

1. COLUIIN ASSI GNI'IENT FOR LEFT -HANO BLK ( 1 OR 3) 
IS A-E AND FOR RIOHT -HAND BLK ( 2 OR 4) IS F-B 

2. LI"ITATION OF 430A KTU ARE AS FOLLOWS : 
(A) FL 1 OR FL2 CAN SERVE A "AXIPIUII OF 50 

LAftPS (51A) EACH. DIVIDE LA~S AS EVENLY 
AS POSSIBLE BETWEEN THE TWO LEADS . 

(B) SP LEAD CAN CONNECT TO A IIAXIIUI OF 
20 STATIONS 

3. FOR ~OIFICATION OF HOLD KEY , SEE SECTION 
COVERING TELEPHONE SET IN USE . 

25 

27 

9130 
BLOCK 3 

33 39 3 9 15 21 27 33 39 ----< 
45 47 43 45 47 --< 

BLOCK 4 

43 45 47 49 

31 37 1 7 13 19 25 31 37 ~ 
33 39 3 9 15 21 27 33 39 ~ 

Fig. 23-t<:onnections for 430A KTU (FiuHer GeneratOI' Circuit) in 597-Type Pan ... 
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TO TIE LINEL 
DISTANT END 
(NOTE 2) 

SIGNAL 

T 

R 

B OR B1 

R OR R1 ~ 
--.>-

TO AUDIBLE ( 

TO OIOOE (.-:.:..R1:...__...Jf(@t 
I'IATRIX I CA(RC) 

TO LOCAL [ 
TELSET 

TO SIGNAL ( 
KEY (NOTE 3) 

T 

R 

LG 

L 

s 
SG 

1 7 

2 8 

3 9 

6 12 

1 7 

2 8 

5 11 

6 12 
3 9 

4 10 

OPTION STRAPPING ON 461A KTU OPTION BLK 

FEATURES 

UNDER INTERRRUPTEO RING 
CONTROL OF STEADY RING TII'IE-OUT 

AUDIBLE CIRCUIT CO"""ON WITH DIODE 
SIGNALS (B RELAY) MATRIX CONTROL 

STEADY RING 
UNDER COI'II'ION WITH OIOOE 
CONTROL OF I'IATRIX CONTROL 
R RELAY 

10 SECONDS 
TII'IE-OUT 

16 SECONDS 

23 SECONDS 

AUDIBLE RING8ACK TONE 

66B4-25 
CONN BLK 

ISS 7, SECTION 518-215-417 

~ 
(NOTE 1) 

BLOCK 1 

13 19 25 31 37 1 

14 20 26 32 38 2 

15 21 27 33 39 3 

18 24 30 36 42 6 

BLOCK 2 

13 19 25 31 37 1 

14 20 26 32 3B 2 

17 23 29 35 41 5 

18 24 30 36 42 6 
15 21 27 33 39 3 

16 22 28 34 40 4 

OPTIONS 
STRAP 

TERMINALS 

w 7 TO 8 

T 6 TO 7 

s 7 TO 8 

R 

N 4 TO 6 

X 1 TO 2 

z 2 TO 3 

WITHOUT REI'IOVE 
X OR Z X OR Z 

STRAPS 

"' 9 TO 10 

BLOCK 9 

7 13 19 25 

8 14 20 26 

9 15 21 27 

12 18 24 30 

BLOCK 4 

7 13 19 25 

8 14 20 26 

11 17 23 29 

12 18 24 30 
9 15 21 27 

10 16 22 28 

31 37 

32 38 

33 39 

36 42 

31 37 

32 38 

35 41 

36 42 
33 39 

34 40 

SHOWN FOR 
REFERENCE 
ONLY 
(PART OF 

CONN) 9130 

r-----< 
r----< 
r----< 

r----< 
r----< 

~ 
~ 

14 

9 

TO 
461A 

12 KTU 

13 

8 

16 

NOTES : 
1. COLUI'IN ASSIGNI'IENT FOR LEFT-HAND 

BLK ( 1 OR 3) IS A-E ANO FOR 
RIGHT-HAND 8LK (2 OR 4) IS F-B . 

2. PRIVATE LINE CIRCUIT AT DISTANT 
END I'IAY BE A 414A KTU (1'10), 
419A KTU, 461A KTU, OR ANY OTHER 
TYPE PRIVATE LINE UNIT REQUIRING 
RINGING VOLTAGE FOR THE RING UP 
CIRCUIT AND FURNISHING RINGING 
VOLTAGE FROI'I THE SIGNALING 
CIRCUIT . 

3. SIGNAL KEY I'IAY BE A CONVERTED 
PICKUP KEY OR ANY EXTERNAL 
NONLOCKING KEY . 

Fig. 24-tConnections for 461A KTU (Manual Signaling, Ringdown Private Line Circuit) in 597-Type Panel. 
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SECTION 518-215-417 

TO MAXIMUM 
19 STATION 
LAMPS 

ADD STRAP 
(NOTE 2) 

SHOWN FOR REFERENCE ONLY 

B GAO 
TO POWER ----i 
SUPPLY B BAT, - 24v 
(NOTE 1) 

NOTES 

TS A (NOTE 2) 
15 J1-14 

17 J1-7 

17 J8-14 

1. B BAT AND GAO PROVIDED AS DEDICATED WIRING, 
NO OTHER CONNECTIONS ARE REQUIRED. 

2. KTU MAY BE INSTALLED IN ANY AVAILABLE JACK. 

Fig. 25-Connections for 467A KTU (Low Voltage 
Monitor Circuit) in 597-Type KTU 

NOTES: 

66B4-25 
CONN BLK 

~ 
(NOTE 1) 

1. COLUMN ASSIGNMENT FOR lEFT-HAND BlOCK (1 OR 3) 
IS A-E AND FOR RIGHT-HAND BLOCK (2 OR 4) IS 
F-B. 

2. ADD STRAP FROM JACK CONTAINING 400-TYPE KTU 
REQUIRING LAMP MUlTIPLE TO JACK CONTAINING 
469A KTU . CONNECT AOOITONAL LAMP LEADS TO 
l LEAD OF 469A KTU . 

Fig. 26-tConnections for 469A KTU (Lamp Extender Circuit) in 597-Type KTU. 
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NOTE: 
COLU"N ASSIGN"ENT FOR LEFT-HAND 
BLK (1 OR 3) IS A-E AND FOR 
RIGHT -HAND BLK ( 2 OR 4) IS F-B 

J1 

TO CO LINE ( 

T(CO) 
1 R(CO) 
2 

6 

RG 
RC 
T - 1 

UNRESTRICTED R - 2 
TELEPHONE A(U) 

3 SET A1 
LG 
L - J1 

'- 1 
~ 2 

RG -------... 4 
RC ---... 6 

RESTRICTED T -
TELEPHONE 1 

SET R 
2 

A 3 
A1 4 
LG 5 
L 6 

J2 

7 

8 

12 

7 

B 

9 

J2 

7 

8 

10 

12 

7 

8 

9 

10 

11 

12 

66B4-25 
CONN BLK 

~ 
(SEE NOTE) 

J3 J4 J5 J6 J7 J8 J9 

BLOCK 1 

13 19 25 31 37 1 7 
14 20 26 32 38 2 8 
18 24 30 36 42 6 12 

BLOCK 2 

13 19 25 31 37 1 7 
14 20 26 32 3B 2 8 
15 21 27 33 39 3 9 

J3 J4 J5 J6 J7 J8 J9 

BLOCK 1 

13 19 25 31 37 1 7 
14 20 26 32 38 2 8 

16 22 28 34 40 4 10 
18 24 30 36 42 6 12 

BLOCK 2 

13 19 25 31 37 1 7 
14 20 26 32 38 2 8 
15 21 27 33 39 3 9 

16 22 28 34 40 4 10 

17 23 29 35 41 5 11 

18 24 30 36 42 6 12 

ISS 7, SECTION 518-215-417 

J10 J11 J12 

BLOCK 3 

13 19 25 

14 20 26 

18 24 30 

BLOCK 4 

13 19 25 

14 20 26 

15 21 27 

J10 J11 J12 

BLOCK 3 

13 19 25 

14 20 26 

16 22 28 

18 24 30 

BLOCK 4 

13 19 25 

14 20 26 

15 21 27 

16 22 28 

17 23 29 

18 24 30 

J13 

31 

32 

36 

31 

32 

33 

J13 

31 

32 

34 

36 

31 

32 

33 

34 

35 

36 

SHOWN FOR 
REFERENCE 
ONLY 

J 14 (PART 0 F 
NN) 

37 

38 

42 

37 

38 

39 

J14 

37 

38 

40 

42 

37 

38 

39 

40 

41 

42 

9130 co 

f-< 
f-< 

14 

9 

r--< 

--< 
--< 
--< 
SHOWN F 
REFEREN 
ONLY 

1 TO 
4718 
KTU 

12 

13 

16 

OR 
CE 

(PART 0 F 
ONN) 9130 c 

--< 
--< 

--< 

~ 

--< 
r--< 

f-----< 

14 

9 

TO 
400-
TYPE 

12 KTU 
13 

16 

B 

Fig. 27-t<:onnections for 4718 KTU (Battery Reversal Toll Restriction Circuit) in 597-Type Panelt 
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SECTION 518-215-417 

NOTES : 
1. COLU"N ASSIGN"ENT FOR LEFT-HAND BLK (1,3 ,5,7,9) 

IS A-E AND FOR RIGHT- HAND BLK (2 ,4,6,8, 10) 
IS F-8. 

2. TER"INALS 33 THRU 48 ARE SPARES ON 
CONN BLKS 9 AND 10 . 

3. WHEN ZC OPTION IS USED, DUE TO THE DELAYED 
RELEASE OF THE HOLD BRIDGE , 
SO"E TRANS"ISSION LOSS IS 
ENCOUNTERED FOR APPROXI"ATELY 

66B4-25 
CONN BLK 

~ 
(NOTES 1 AND 2) 

ONE SECOND WHEN STATION .___.__.___.__.___.__.___.__.___.__.___.__.___._--J 

SHOWN FOR 
REFERENCE 
ONLY 
(PART OF 

CONN) REENTERS A HELD CALL . 

T 
1 TO CO OR ( 

PBX LINE R 
2 

B-B1 
5 

R-R1 -~ 
TO AUDIBLE( 
SIGNAL 

TO DIODE (_R;:..:1 _ ___;t® t® 
-.>-- 6 

"ATRIX CA(RC) I 

TO KEY 
TELESET 

..... 

T 

R 

A 

A1 

LG 

l 

* TO PROVIDE TI"E-OUT CYCLES OF 
RING-UP CIRCUITS FRO" 2.5 TO 
7.5 SECONDS, INSTALL KS- 13490, 
l1 , 1 WATT OR EQUIVALENT 
RESISTOR BETWEEN TER"INALS 1 
AND 3 WITH STRAP FRO" 1 TO 2. 
TI"E-OUT CYCLE AND RESISTOR 
VALUES ARE AS FOLLOWS : 
2.5 SECONDS - 0. 13 "EGOHI'I RESISTOR 
3.3 SECONDS - 0.20 ~GOHI'I RES ISTOR 
5.0 SECONDS - 0.39 ~GOHI'I RESISTOR 
6. 7 SECONDS - 0. 75 "EGDHI'I RESISTOR 
7.5 SECONDS- 1.2 "EGDH" RESISTOR 

t FOR 30-SECDNDS TI~-OUT CYCLE 
RE"OVE All STRAPS FR~ TER"INALS 
1,2, AND 3. WHEN THE DURATION 
OF "ACHINE RINGING IS 1 SECOND 
OR LESS , TI"E-OUT SHALL NOT BE 
REDUCED BELOW 5 SECONDS . 

1 
2 

3 

4 

5 

6 

BLK 1 

17 33 

18 34 

21 37 

22 3B 

BLK 2 

17 33 
18 34 

19 35 

20 36 
21 37 

22 38 

AUDIBLE 
SIGNALS 

VISUAL 
HOLD 
CIRCUIT 

TI"E-OUT 
CONTROL 

RELEASE OF 
HOLDING 
BRIDGE 
FRO" CO OF 
PBX LINE 
CURRENT 
OPENS 
GREATER 
THAN 

BLK 3 BLK 5 

1 17 33 1 17 33 1 
2 1B 34 2 18 34 2 

5 21 37 5 21 37 5 

6 22 38 6 22 38 6 

BLK 4 BLK 6 

1 17 33 1 17 33 1 
2 18 34 2 18 34 2 

3 19 35 3 19 35 3 

4 20 36 4 20 36 4 
5 21 37 5 21 37 5 

6 22 38 6 22 38 6 

BLK 7 

17 33 

18 34 

21 37 

22 38 

BLK 8 

17 33 
18 34 

19 35 

20 36 
21 37 

22 38 

BLK 9 

1 17 

2 18 

5 21 

6 22 

BLK 10 

1 17 

2 1B 

3 19 

4 20 
5 21 

6 22 

914A 

r--< 
f----' 

f----' 

--< 
---< 
---< 

r--< 

14 

9 

TO 
400-
TYPE 

12 KTU 

13 

16 

8 

OPTION STRAPPING ON 400- TYPE KTU OPTION BLK 
FEATURES OPTION 400A,B,C 4000 

INTERRUPTED RING w 5 TO 6 5 TO 8 
STEADY RING T 4 TO 6 6 TO 8 
CO""ON WI TH DIODE "ATRIX CONTROL s 5 TO 6 5 TO 8 
LAI'IP WINK y B TO 9 10 TO 7 
LA"P STEADY X 7 TO 9 7 TO 9 
SHORT TI"E DELAY (10 SECONDS) Z* 1 TO 2 1 TO 2 
LONG TI"E DEALY t t 
500 "ILLISECONDS WHEN ASSOCIA TEC zc 2 TO 3 USING 601A 
WITH NO . 1 ESS HAVING RESWITCH (NOTE 3 ( 5 UF) CAPACITOR 
CAPABILITY OR EQUIVALENT 
100 "ILLISECONDS WHEN ASSOCIATED 2 TO 3 USING 575C 
WITH BOOA PBX AND/OR NO . 5 X-BAR ZD ( 1 UF) CAPACITOR 
CENTREX NOT HAVING AUTO~TIC OR EQUIVALENT 
PER"ANENT SIGNAL RELEASE 
50 "ILLISECONDS WHEN ASSOCIATED 2 TO 3 USING 575B 
WITH NO . 5 X-BAR CENTREX HAVING ZJ (0.5 UF ) CAPACI TOR 
AUT~ATIC PER"ANENT SIGNAL OR EQUIVALENT 
RELEASE 

Fig. 28 - tconnections for 4000 KTU (MD) (CO or PBX Line Circuit) in 598-Type Panelt 
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ISS 7, SECTION 518-215 .... 17 

NOTES : 
1. COL~N ASSIGN"ENT FOR LEFT-HAND BLK (1,3,5,7,9) 

IS A- E AND FOR RIGHT-HAND BLK (2 ,4,6,8 , 10) 

6684-25 
CONN BLK 

L
ABCOE~j IS F-8. 

2. TER"INALS 33 THRU 48 ARE SPARES ON 
CONN BLKS 9 AND 10. 

BLK 1 

TO CO OR ( 
PBX LINE 

TO AUDIBLE( 
SIGNAL 

T 

R 

B- B1 

R-R1 ~ -.>-

1 17 

2 18 

5 21 

6 22 

TO DIODE (-R::..:1 _ ___Jt® f® 
"ATRIX CA (RC) 

BLK 2 

OPT 

" 1--
z 
y 
~ 

X 

~ 
T 
~ 

s 
1--

v 

R 
1--

K 

TO KEY 
TELESET 

.... 

T 

R 

A 

A1 

LG 

l 

1 

2 

3 

4 

5 

6 

OPTION STRAPPING 
FEATURES 

LONG TIPIE DELAY 
(APPROXIPIATELY 20 SECONDS) 

TI"EOUT SHORT TIPIE DELAY 
(APPROXIPIATELY 5 SECONDS) 

VISUAL LAI'IP WINK 
HOLD CKT LAI'IP STEADY 

INTERRUPTED RING 
STEADY RING 

AUDIBLE 
C~"ON WITH DIODE SIGNAL "ATRIX CONTROL 
COIWIN WITH RELAY 
CONTROL 

RELEASE OF PIINIPIUI'! 
DELAYED HOLDING BRIDGE OF 25 PIS 
HOLD FR~ CO OR PBX 
RELEASE BY LINE CURRENT 

OPENS 
600 PIS 

17 

18 

19 

20 
21 

22 

33 1 

34 2 

37 5 

38 6 

33 1 
34 2 

35 3 

36 4 

37 5 

38 6 

::::::::J 
(NOTES 1 AND 2) 

BLK 3 BLK 5 

17 33 1 17 33 1 

18 34 2 B 34 2 

21 37 5 21 37 5 

22 38 6 22 38 6 

BLK 4 BLK 6 

17 33 1 17 33 1 
18 34 2 18 34 2 

19 35 3 19 35 3 
20 36 4 20 36 4 
21 37 5 21 37 5 

22 38 6 22 38 6 

BLK 7 

17 33 

18 34 

21 37 

22 38 

BLK 8 

17 33 
18 34 

19 35 

20 36 
21 37 

22 38 

BLK 9 

1 17 

2 18 

5 21 

6 22 

BLK 10 

1 17 
2 18 

3 19 

4 20 
5 21 

6 22 

SHOWN FOR 
REFERENCE 
ONLY 
(PART OF 

CONN) 914A 

~ 
~ 

r----< 

~ 
~ 
r----< 

r----< 

14 

9 

TO 
400G 

12 KTU 

13 

16 

8 

TOP VIEW OF OPTION BLOCK WITH HANDLE TOWARD 
USER . OPTION SY"BOLS SHOWN CONNECTED TO 
TER"INALS INDICATE FACTORY PROVIDED OPTIONS 

OPTION CONNECT OPTION PLUG 
TO TER"INALS 

z B2-B3 
y A1-A2 

X A2-A3 
T C3-C4 

w C2-C3 

v C1-C3 

R E2-E3 

K E1-E2 

" B1-B2 

Fig. 29-t<:onnections for 400G KTU (MD) (CO or PBX line Circuit) in 598-Type PaneM 
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SECTION 518-215-417 

TO CO OR ( 
PBX LINE 

T 

R 

B-B1 

R-R1 i2 .. >-
X 

TO AUDIBLE( 
SIGNAL 

TO DIODE (-R"-'
1-__.t0 f0 

!'lATRIX CA(RC) 

TO KEY 
TELESET 

NOTES: 

T 

R 

A 

A1 

LG 

L 

1 

2 

5 

6 

1 
2 

3 

4 

5 

6 

BLK 1 

17 33 1 

1B 34 2 

21 37 5 

22 38 6 

BLK 2 

17 33 1 
18 34 2 

19 35 3 

20 36 4 
21 37 5 

22 38 6 

66B4-25 
CONN BLK 

~ 
(NOTES 1 AND 2) 

BLK 3 BLK 5 

17 33 1 17 33 

18 34 2 B 34 

21 37 5 21 37 

22 38 6 22 38 

BLK 4 BLK 6 

17 33 1 17 33 
18 34 2 18 34 

19 35 3 19 35 

20 36 4 20 36 
21 37 5 21 37 

22 38 6 22 38 

1. COLUI'IN ASSIGNI'IENTS FOR LEFT -HAND BLK ( 1, 3, 5, 7, 9) IS A-E AND FOR 
RIGHT BLK (2,4,6,8,10) IS F-B. 

2. TERI'IINALS 33 THRU 4B ARE SPARES ON CONN BLKS 9 AND 10 . 
3. RING TII'IEOUT IS NOT ADJUSTABLE: OCCURS IN 5 TO 8-1/2 SECONDS. 

BLK 7 

1 17 33 

2 18 34 

5 21 37 

6 22 38 

BLK B 

1 17 33 
2 18 34 

3 19 35 

4 20 36 
5 21 37 

6 22 38 

BLK 9 

1 17 

2 18 

5 21 

6 22 

BLK 10 

1 17 

2 18 

3 19 

4 20 
5 21 

6 22 

SHOWN FOR 
REFERENCE 
ONLY 
(PART OF 

CONN) 914A 

r-----< 
r---< 
r---< 

r----< 
r---< 
r---< 

r---< 

14 

9 

TO 
400H 

12 KTU 

13 

16 

B 

OPTION FEATURES PLUG 
POSITION 

TOP VIEW OF OPTION-HANDLE ASSEI'IBLY, OPTION SYI'IBOLS 
SHOWN CONNECTED ARE FACTORY-INSTALLED OPTIONS. 

w 
v 

X 

s 

R 

INTERRUPTED RING 

COI'II'ION AUDIBLE 
WITH RELAY CONTROL 

COI'II'ION AUDIBLE 
WITH DIODE !'lATRIX 

LONG HOLD RLS 
N1 ESS, N2 ESS , 812 
770, DII'IENSION PBX 

SHORT HOLD RLS 
ALL OTHER 

*FACTORY PROVIDED 

Fig. 30-lk:onnections for 400H KTU (CO or PBX Line Circuit) in 598-Type Panelf 
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CONNECT AS [ 
REQUIRED 

TO KEY 
TELESET 

" 

66B4-25 
CONN BLK 

c:::±£D 
(NOTE 1) 

ISS 7, SECTION 518-215-417 

SHOWN FOR 
r--r-r--r-r--r-r--r-r--r-r--r-r--r--, REFERENCE 

ONLY 
~-L-L--L-L--L-L--L-L--L-L--L-L--L~ (PART OF 

BLOCK 1 BLOCK 3 BLOCK 5 
SP1 

1 17 33 1 17 33 1 17 33 
SP2 

2 1B 34 2 18 34 2 1B 34 
SP3 

6 22 3B 6 22 3B 6 22 3B 

BLOCK 2 BLOCK 4 BLOCK 6 
T 

1 17 33 1 17 33 1 17 33 
R 

2 1B 34 2 1B 34 2 18 34 
A 

3 19 35 3 19 35 3 19 35 
A1 

4 20 36 4 20 36 4 20 36 
LG 

5 21 37 5 21 37 5 21 37 
L 

6 22 38 6 22 38 6 22 38 

NOTES : 
1. COLU~ ASSIG~ENT FOR LEFT-HAND BLK (1, 3. 5, 7, 9) 

IS A-E AND FOR RIGHT-HAND BLK (2, 4, 6, 8, 10) 
IS F-8 . 

2. TER"INALS 33 THRU 48 ARE SPARES ON CONN BLKS 
9 AND 10 . 

BLOCK 7 

1 17 33 

2 18 34 

6 22 38 

BLOCK 8 

1 17 33 
2 18 34 

3 19 35 

4 20 36 
5 21 37 

6 22 3B 

BLOCK 9 

1 17 

2 1B 

6 22 

~LOCK 10 

1 17 

2 18 

3 19 

4 20 
5 21 

6 22 

914A C 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

ONN) 

14 

9 

TO 
12 401A 

KTU 
13 

16 

8 

Fig. 31-~nnections for 401A KTU (Manual Intercom Line Circuit) in 598-Type Panel .. 
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SECTION 518-215-417 

TO CD DR [ 
PBX LINE 

T 

R 

6684-25 
CONN BLK 

e3 
(NOTES 1 AND 2) 

SHOWN FOR 
.---r--.---r--r--r--r--r--r--r--r--r--r--r---. REFERENCE 

ONLY 
~~-L-~-L-~-L-~-L-~-L-~-L-~~ (PART OF 

BLOCK 1 BLOCK 3 BLOCK 5 

1 11 33 1 17 33 1 11 

2 1B 34 2 18 34 2 1B 

BLOCK 1 

33 1 11 33 
34 2 18 34 

BLOCK 9 

1 11 

2 18 

914A CONN) 

~ 

~ 

14 

9 
RC TO AUDIBLE 

SIGIIAL DR RELAY 
AS REQUIRED 

6 22 38 6 22 38 6 22 38 6 22 38 6 22 ~ 

TO 
413A 

12 KTU 

CONNECT AS [ 
REQUIRED 

Page 3B 

BLOCK 2 BLOCK 4 BLOCK 6 
SP1 

1 11 33 1 17 33 1 17 33 
SP2 

2 18 34 2 18 34 2 18 34 
SP3 

3 19 35 3 19 35 3 19 35 
SP4 

6 22 3B 6 22 3B 6 22 3B 

NOTES : 
1. COLUMN ASSIG~NT FOR LEFT-HAND BLK (1, 3, 5, 7, 9) 

IS A-E AND FOR RIGHT-HAND BLK (2, 4, 6, 8, 10) 
IS F-B . 

2. TER"INALS 33 THRU 4B ARE SPARES ON CONN BLKS 
9 AND 10. 

OPTION STRAPPING ON 413A KTU OPTION BLK 

FEATURE OPTION STRAP 
TE~INALS 

AUOIBLEI STEADY RING X 9 TO 10 
SIGNALS! INTERRUPTED RING z B TO 10 

BLOCK 8 BLOCK 1~ 

1 11 33 1 11 ~ 
2 18 34 2 1B ~ 
3 19 35 3 19 ~ 

6 22 3B 6 22 --< 

Fig. 32-t<:onnections for 413A KTU (Auxiliary Ringup Circuit) in 598-Type Pane141 

13 

16 

8 



66B4-25 
CONN BLK 

ISS 7, SECTION 518-215-417 

~ 

TO SIIIILAR 
TIE LINE CKT(­
DISTANT END 
(NOTE 3) 
CONNECT AS 
REQ . FOR 
CONTROL 

TO AUDIBLE ( 
SIGNAL 

T 

R 

SP 

B-81 

R-R1 

STRAP-..oc:: 

~--.>-
TO OIOOE (--R 1 __ ~t{g)t 

PIATRIX CA(RC) I 

TO LOCAL [ 
TELSET 

TO SIGNAL ( 
KEY (NOTE 4) 

T 

R 

LG 

L 

s 
SG 

1 

2 

4 

5 

3 

6 

1 

2 

5 

6 

3 

4 

BLK 1 

17 33 

18 34 

20 36 

21 37 

19 35 

22 38 

8LK 2 

17 33 
18 34 

21 37 

22 3B 
19 35 

20 36 

(NOTE 1) 

BLK 3 BLK 5 

1 17 33 1 17 

2 18 34 2 18 

4 20 36 4 20 

5 21 37 5 21 

3 19 35 3 19 

6 22 38 6 22 

BLK 4 BLK 6 

1 17 33 1 17 

2 18 34 2 1B 

5 21 37 5 21 

6 22 38 6 22 

3 19 35 3 19 

4 20 36 4 20 

OPTION STRAPPING ON 414A KTU (PID) OPTION BLK 

FEATURES OPTIONS 
STRAP 

TERPIINALS 

UNDER INTERRRUPTED RING w 7 TO B 
CONTROL OF STEADY RING T 6 TO 7 TII'IE-OUT 

AUDIBLE CIRCUIT CDI'II'ION WITH DIODE s 7 TO B 
SIGNALS (B RELAY) !'lATRIX CONTROL 

UNDER STEADY RING R 
CONTROL OF COI'II'ION WITH DIODE N 4 TO 6 R RELAY !'lATRIX CONTROL 

10 SECONDS X 1 TO 2 
TIPIE- OUT 

16 SECONDS z 2 TO 3 

WITHOUT REI'IOVE 
23 SECONDS X DR Z X OR Z 

STRAPS 

AUDIBLE RINGBACK TONE "' 9 TO 10 

BLK 7 

33 1 17 33 

34 2 18 34 

36 4 20 36 

37 5 21 37 

35 3 19 35 

38 6 22 38 

BLK 8 

33 1 17 33 

34 2 18 34 

37 5 21 37 

38 6 22 3B 

35 3 19 35 

36 4 20 36 

BLK 9 

1 17 

2 18 

4 20 

5 21 

3 19 

6 22 

BLK 10 

1 17 

2 18 

5 21 

6 22 

3 19 

4 20 

SHOWN FOR 
REFERENCE 
ONLY 
(PART OF 

CONN) 914A 

---< 
---< 

~ 

---< 
---< 

~ 
~ 

14 

9 

12 

13 

B 

16 

TO 
414A 
KTU 

NOTES : 
1. COLUI'IN ASSIGNPIENT FOR LEFT-HAND 

BLK (1,3,5,7,9) IS A-E AND FOR 
RIGHT-HAND BLK (2,4, 6,B, 10) IS 
F-8 . 

2. TERI'IINALS 33 THRU 4B ARE SPARES 
ON CONN BLKS 9 AND 10. 

3. PRIVATE LINE CIRCUIT AT DISTANT 
END I'IAY BE A 414A KTU , OR ANY 
OTHER TYPE PRIVATE LINE UNIT 
REQUIRING RINGING VOLTAGE FOR THE 
RING UP CIRCUIT AND FURNISHING 
RINGING VOLTAGE FROI'I THE 
SIGNALING CIRCUIT . 

4. SIGNAL KEY I'IAY BE A CONVERTED 
PICKUP KEY OR ANY EXTERNAL 
NONLOCKING KEY . 

Fig. 33 - .Connections for 414A KTU (Manual Signaling, Ringdown Private line Circuit) in 59B-Type Panel. 
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SECTION 518-215-417 

END (NOTE 3) 

TO AUDIBLE 
SIGNAL 

T 

R 

B-B1 

R-R1 ::~·.>--

TO SII'IHAR TIE t 
liNE CKT -DISTANT 

TO DIODE (...:;::.:.:(-RC_l __ ---lt ® r ® 
I'IATRIX · · -

NOTES : 

TO lOCAl 
THE SET 

T 
R 

A 

A1 

LG 

l 

1 . COlUI'IN ASSIGNI'IENT FOR lEFT - HAND BLK 
( 1,3,5, 7, 9) IS A-E AND FOR RIGHT -HAND 
BLK (2 ,4,6,8,10) IS F-9 . 

2. TERI'IINALS 33 THRU 48 ARE SPARES ON 
CONN BLKS 9 AN 10. 

3 . PRIVATE liNE CIRCUIT AT DISTANT END 
PlAY BE A 415A KTU OR ANY OTHER TYPE 
PRIVATE LINE UNIT REQUIRING DC 
VOlTAGE FOR THE RING UP CIRCUIT AND 
FURNISHING DC VOLTAGE FROI'I THE 
SIGNALING CIRCUIT . 

66B4-25 
CONN BLK 

[DliDJ 
(NOTES 1 AND 2) 

I J11 J21 J31 J41 J51 J61 J71 J81 J91J1~J111J1~J1~J1~ 

SHOWN FOR 
REFERENCE 
ONLY 
(PART OF 

CONN) 914A 
BLK 1 BLK 3 BLK 5 BLK 7 BLK 9 

1 17 33 1 17 33 1 17 33 1 17 33 1 17 

~ 2 18 34 2 18 34 2 18 34 2 18 34 2 18 

5 21 37 5 21 37 5 21 37 5 21 37 5 21 

6 22 38 6 22 38 6 22 38 6 22 38 6 22 ~ 

BLK 2 BLK 4 BLK 6 BLK 8 BLK 10 

1 17 33 1 17 33 1 17 33 1 17 33 1 17 

~ 2 18 34 2 18 34 2 18 34 2 18 34 2 18 

3 19 35 3 19 35 3 19 35 3 19 35 3 19 H 
4 20 36 4 20 36 4 20 36 4 20 36 4 20 

5 21 37 5 21 37 5 21 37 5 21 37 5 21 

6 22 38 6 22 38 6 22 38 6 22 38 6 22 H 

OPTION STRAPPING ON 415A KTU OPTION BlK* 

STRAP 
FEATURES OPTION TERI'IINALS 

INTERRPTED RING II 4 TO 6 

AUDIBLE STEADY RING T 5 TO 6 
SIGNALS 

CDI'II'ION WITH DIODE s 4 TO 6 
I'IATRIX CONTROL 

AUDIBLE RINGBACK TONE 1'1 1 TO 2 

VISUAL HOLD SIGNAL y 7 TO 8 

* FOR IDLE liNE TERI'IINATIDN CONNECT A KS-13490 , l1 
910 OHI'I RESISTOR IN SERIES WITH A 542F , 2 ~F 
CAPACITOR ACROSS TERI'IINALS 9 AND 10 . ORDER 
COI'IPONENTS lOCAllY AND INSTAll . 

14 

9 

TO 
415A 
KTU 

12 

13 

16 

8 

Fig. 34-tconnections for 415A KTU (Automatic, DC Signaling, Private Line Circuit) in 598-Type Panel. 
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TO TELESET AT( 
DISTANT END 

CONNECT AS REQ . 
FOR CONTROL 

T 
R 
SP 

B-81 c 
R-R1 · ~·.>--

TO AUDIBLE ( 
SIGNAL 

TO DIODE (-'::..:.:-R-Cl __ __,f ® l ® 
!'lATRIX 

TO LOCAL r 
TELESET l 

TO SIGNAL KEY ( 
(NOTE 3) 

NOTES : 

( 

T 
R 
LG 
L 
s 
SG 

1. COLUPIN ASSIG,...ENT FOR LEFT -HAND BLK 
(1,3,5,7,9) IS A-E AND FOR RIGHT-HAND 
BLK (2,4,6 ,8, 10) IS F-8. 

2. TERI'IINALS 33 THRU 48 ARE SPARES ON 
CONN BLKS 9 AN 10. 

3. SIGNAL KEY "AY BE A CONVERTED PICKUP 
KEY OR AN EXTERNAL NONLOCKING KEY. 

1 
2 
4 
5 
3 
6 

1 
2 
5 
6 
3 
4 

ISS 7, SECTION 518-215-417 

BLK 1 
17 33 1 
18 34 2 
20 36 4 
21 37 5 
19 35 3 
22 38 6 

BLK 2 
17 33 1 
18 34 2 
21 37 5 
22 38 6 
19 35 3 
20 36 4 

6684-25 
CONN BLK 

[Ulf!] 
(NOTES 1 AND 2) 

BLK 3 8LK 5 8LK 7 
17 33 1 17 33 1 17 33 
18 34 2 18 34 2 18 34 
20 36 4 20 36 4 20 36 
21 37 5 21 37 5 21 37 
19 35 3 19 35 3 19 35 
22 38 6 22 38 6 22 38 

BLK 4 BLK 6 BLK 8 
17 33 1 17 33 1 17 33 
18 34 2 18 34 2 18 34 
21 37 5 21 37 5 21 37 
22 38 6 22 38 6 22 38 
19 35 3 19 35 3 19 35 
20 36 4 20 36 4 20 36 

8LK 9 
1 17 
2 18 
4 20 
5 21 
3 19 
6 22 

BLK 10 

SHOWN FOR 
REFERENCE 
ONLY 
(PART OF 

CONN) 914A 

~ 
~ 

~ 

14 
9 

19 

0 

TO 
416A 
KTU 

1 17r---< 
1BH 

12 
13 2 

5 21 
6 22 
3 19 
4 20 
~ 

8 

16 

OPTION STRAPPING ON 416A KTU OPTION BLK* 

FEATURES OPTION 
STRAP 
TERI'IINALS 

INTERRPTED RING w 5 TO 8 
AUDIBLE STEADY RING T 7 TO 8 
SIGNALS 

CO""DN WITH DIODE 
"ATRIX CONTROL 

s 5 TO 8 

AUDIBLE RINGBACK TONE " 9 TO 10 

Fig. 35-Konnections for 416A KTU (Station Line Circuit) in 598-Type Panel. 
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SECTION 518-215-4 17 

OPTION STRAPPING ON 417A KTU OPTION BLK 66B4-25 

OPTION TE~~R::ALS CONN BLK 
A B C D E F 

FEATURES 

CONTROLLED'b.:=-:::-:-:-=::-t-~Z;-:--: 1~r0!-'2':'::----i aooooo SHOWN FOR BY NON lONE STATION X 6 TO 10 
LOCKING 1 w• _4 ~9 ~ · ~ ~9 ~o (NOTES 1 AND 21 ~~~~RENCE 

1-'K:.:::~Y""oN""T""RD"""L~LE~riw::.::~;.,;Y s::..:T.:..:.A T:..:I.::ON.::::S+---=--+---r>....;;...., __ --r>_;_'---i I J q J2j J3j J4j J5j J61 J71 JB I J9\J 1qJ 11\J 1 ~J 1 ~J141 (PART OF 
EXCLUSTIDN KEY y 3 TO 5 914A CONN) BLK 1 BLK 3 BLK 5 BLK 7 BLK 9 

TO 1ST ( T 
CO/PBX LINE R 

TO LINE SIDE ( T 
OF 400- TYPE R 
KTU-1ST LINE 

1 17 33 1 17 33 1 17 33 1 17 33 1 17 r---< 14 

2 18 34 2 1B 34 2 18 34 2 18 34 2 18 f---< 9 
3 19 35 3 19 35 3 19 35 3 19 35 3 19 f---<o 

4 20 36 4 20 36 4 20 36 4 20 36 4 20 r---< 19 

r-- 13 29 45 13 29 45 13 29 45 13 29 45 13 29f---<29 

TO 2ND CONTROL BL 
STATION (NOTE 7) ___;;;.;:__ __ .., 

- 11 27 43 11 27 43 11 27 43 11 27 43 11 27f---<25 

15 31 47 15 31 47 15 31 47 15 31 47 15 31 f----<33 
R 

TO STA . SIDE OF [ T 
400-TYPE KTU-
1ST LINE (NOTE 4) A 

R 

400- TYPE KTU- & 
2ND LINE A T 

OR T 
ASSIGNED STA . -----' 
OF DIAL INTERCOI'I _.:..:.R ______ _. 

BLK 2 BLK 4 BLK 6 BLK B BLK 10 

13 29 45 13 29 45 13 29 45 13 29 45 13 29 r---< 28 

14 30 46 14 30 46 14 30 46 14 30 46 14 30f---<30 

TO 
11 27 43 11 27 43 11 27 43 11 27 43 11 27 f---< 24 417A 

12 28 44 12 29 44 12 29 44 12 28 44 12 28 f---< 26 KTU 

TO STA . SIDE OF ~....:..;.T------.>--

[=~T~=================fi1~1~7~3~3~1~~17~3if3i1Il1~7~3~3!l1~1~7~~33~1tf1~7---{12 TO PICKUP KEY R 2 18 34 2 18 34 2 18 34 2 18 34 2 18 ---{ 13 
AT CONTROL STA . A 3 19 35 3 19 35 3 19 35 3 19 35 3 19---{ 16 
2ND LINE A 1 

~~-------~ 
ER " TO CONTROL STA . ( ET r;!) / 

EXCL KEY (NOTE 5) --=-"---• '-
1
r 7 23 39 7 23 39 7 23 39 7 23 39 7 23 ~ 35 

SG 
TO CONTROL STA . ( 

SIG . KEY (NOTE 61 .-=-5---•>JL (Z)L---u8n24~4~0u8n24~4~0tt8~24~40tt8n~24~4~0u8n24~f---<36 
® TO 1ST CONTROL BL 

STA liON ( NOTE 7) 
15 31 47 1E 31 47 15 31 47 15 31 47 15 31 ---{32 

TO CONF . CKT . (~~G~---------t~5~2~1t3~71J5~2~1~37~5~~21~3~7~5j!2~1t3~71J5ct2~1 
LAI'IP (NOTE B) 6 22 38 6 22 38 6 22 38 6 22 38 6 22 ---{ 8 

NOTES . 
1. COLUI'IN ASSIGNI'IENT FOR LEFT-HAND BLK (1,3 ,5,7,9) IS A- E AND FOR RIGHT HAND BLK (2,4,6 , 8,10) IS F-B . 
2. TERI'IINALS 33 THRU 48 ARE SPARES ON CONN BLKS 9 AND 10 . 
3 . ASSOCIATED LAI'IP AND RINGING LEADS FROI'I THE 400-TYPE KTUS AND DIAL INTERCOI'I LINE CONNECT DIRECTLY TO 

TO TELEPHONE SETS . 
4 . STATION LEADS FROI'I THE TEL SET FOR THE 1ST LINE I'IUST ALSO BE TERI'IINATEO TO THE STA SlOE OF THE 

ASSIGNED 400-TYPE KTU . 
5 . REI'IOVE AND INSULATE EXCLUSION KEY LEADS FROI'I 1T AND 1R IN THE TEL SET IF SO CONNECTED . 
6 . SIGNAL KEY I'IAY BE A CONVERTED PICKUP KEY OR AN EXTERNAL NONLOCKING KEY . 
7 . A DIODE !'lUST BE INSTALLED IN THE "A" LEAD OF THE TEL SET WHEN Z OPTION IS PROVIDED . FOR I'IETHOD OF 

CONNECTION USE STATION BUSY LAI'IP OPTION AS SHOWN IN CONNECTION SECTION OF TYPE SET USED . 
8 . LAI'IP I NOICATING CONFERENCE CKT IS ACTIVATED . 

Fig . 36-.Connections for 417A KTU (Add-On Conference Circuit) in 598-Type Panelt 
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6684-25 
CONN 8LK 

lfDll] 
(NOTES 1 AND 2) 

ISS 7, SECTION 518-215-417 

I J11 J21 J31 J41 J51 J61 J71 J81 J91J101J1 11J1~J1~J141 

SHOWN FOR 
REFERENCE 
ONLY 

10 TELSET SU . B [ 

TO AUDIBLE ( 
SIGNAL-STA . 8 

TO DIODE I'IATRIX ( 

TO SIGNAL KEY- ( 
STA . B (NOTE 3) 

TO SIGNAL KEY- ( 
STA . A (NOTE 3) 

TO DIODE I'IATRIX 

T(2) 
Rl2l 
L(2) 
LGI2l 
B-81 

R-R1 
R1 

CAjRCl 

Sj2l 

SG(2) 

S(1! 
SG( 1) 

B-B1 

R-R1 
R1 
CA!RC) 

TO TEL SET STA. A 
(NOTE 4) 

[ Tl11 R( 1) 

LG( 1) 

L ( 1) 

TO AUDIBLE t SIGNAL -STA . A 

(z, Y ,w, T .R) ~ --t~ 
0:: 

~ ll 
0:: (Y) 

' @ 
--.>-
t® 1® 

~ 

OPTION STRAPPING ON 41 BA KTU OPTION BLK* 

BLK 1 
1 17 33 
2 1B 34 
4 20 36 

5 21 37 
3 19 35 
6 22 38 

BLK 2 
3 19 35 
4 20 36 

1 17 33 
2 18 34 
5 21 37 
6 22 38 

BLK 3 BLK 5 
1 17 33 1 17 33 
2 1B 34 2 1B 34 
4 20 36 4 20 36 

5 21 37 5 21 37 
3 19 35 3 19 35 
6 22 38 6 22 38 

BLK 4 BLK 6 
3 19 35 3 19 35 
4 20 36 4 20 36 

1 17 33 1 17 33 
2 18 34 2 18 34 
5 21 37 5 21 37 
6 22 38 6 22 38 

NOTES : 

(PART OF 
914A CONN) 

8LK 7 BLK 9 
1 17 33 1 17 '----< 1 4 

2 1B 34 2 1B ,.---<9 
4 20 36 4 20 f----< 1 9 

5 21 37 5 21 
3 19 35 3 19 f----< 

22 f----< 6 22 38 6 

D 

8LK 8 8LK 10 
3 19 35 3 
4 20 36 4 

1 17 33 1 
2 18 34 2 
5 21 37 5 
6 22 38 6 

19 f----< 
20 

17 '----< 
18 '----< 
21 
22 f----< 

16 

12 
13 

B 

TO 
418A 
KTU 

FEATURES OPTION STRAP TERI'IINALS 1. COLUI'IN ASSIGNI'IENT FOR LEFT-HAND BLK 
(1 ,3,5,7,9) IS A-E AND FOR RIGHT-HAND 8LK 
(2 ,4,6,B , 10) IS F-8) 

~UDIBLE 
~IGNALS 

~UOIBLE 
~ING-BACIO 

INTERRPTED RING w 2 TO 3 TO 4* TWO-WAY STEADY RING T 1 TO 2 TO 4* AUTDI'IATIC COI'II'ION WITH DIODE 2 TO 3 TO 4* s 
I'IATRIX CONTROL 
INTERRUPTED RING R 3 TO 4 ONE-WAY I STEADY RING z TO 4 AUTOI'IATIC I COI'II'ION WrTH DIODI 3 TO 4 ONE-WAY I'IATRIX CONTROL K 

I'IANUAL TWO-WAY I'IANUAL y (NOTE 5) (NOTE 61 
TWO-WAY AUTOI'IATIC a 9 TO 10 5 TO 7 TO B* 
ONE-WAY AUTOI'IATIC H 5 TO 7, 9 TO 10 ONE -WAY I'IANUAL 
TWO-WAY I'IANUAL 1'1 9 TO 10 

6. IHt AUUliiLE SIGNALS AT IATION "A AND 
"B" I'IAY BE PART OF A COI'II'ION AUDIBLE 
ARRANGEI'IENT PROVIDED THE DIODE !'lATRIX 
IS USED FOR CONTROL . 

2. TERI'IINALS 33 THRU 48 ARE SPARES ON CONN 
8LKS 9 AND 1D . 

3. SIGNAL KEY CAN BE A CONVERTED PICKUP OR 
ANY EXTERNAL NONLOCKING KEY . 

4. STATION "A" IS ALWAYS ASSIGNED AS THE 
AUTOI'IATIC SIGNALING STATION WHENEVER THE 
ONE-WAY AUTOI'IATIC, ONE-WAY I'IANUAL 
SIGNALING OPTION IS USED . 

5. THESE OPTIONS APPLY TO THE SIGNAL KEY 
AND AUDIBLE SIGNAL TO STATION "B" ONLY. 
THE AUDIBLE SIGNAL AT STATION "A" IS 
UNDER CONTROL OF SIGNAL KEY AT STATION 
"B". THE AUDIBLE SIGNAL AT STATION "A" 
I'IAY BE PART OF COI'II'ION AUDIBLE 
ARRANGEI'IENT PROVIDED THE DIODE !'lATRIX IS 
USED FOR CONTROL . 

Fig. 37- !Konnections for 418A KTU (Short Range, DC Signaling, Private Line Circuit) in 598-Type Panelt 
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SECTION 518-215-417 

6684-25 
CONN BLK 

[8lf!] 
(NOTES 1 AND 2) 

I J11 J2l J31 J4l J5 I J6l J71 JB I J9lJ10lJ111J1~J1~J141 
SHOWN FOR 
REFERENCE 
ONLY 

TO ASSIGNED 
STATION CODE ON ( 
407- OR 424-TYPE 
KTU 

TO 407- OR 424-
TYPE KTU (NOTE 4) 

TO OFF-PRE~ISE ( 
TELSET (NOTE 3) 

TO ASSIGNED 
R LEAD ON 407-
0R 424-TYPE KTU 

T 
R 

TTG cr= 
400J 

T 
R 
R( 1-XOl_ 

..._ 

OPTION STRAPPING ON OPTION BLK 

FEATURES OPTION 

AC BUZZER, 18V±,10V± J 
AUDIBLE DC BUZZER, 24 VDC K 
SIGNALS 

RINGER, 105V± STEADY ~ 

BLK 1 
1 17 33 
2 18 34 
6 22 38 
5 21 37 

BLK 2 
1 17 33 
2 18 34 
3 19 35 
6 22 38 

STRAP 
TER~INALS 

1 TO 4, 
7 TO 8 

2 TO 4, 
7 TO 8 

(PART OF 
914A CONN) 

BLK 3 BLK 5 BLK 7 BLK 9 
1 
2 
6 
5 

1 
2 
3 
6 

17 33 1 17 33 
18 34 2 18 34 
22 38 6 22 38 
21 37 5 21 37 

BLK 4 BLK 6 
17 33 1 17 33 
18 34 2 18 34 
19 35 3 19 35 
22 38 6 22 38 

NOTES : 

1 17 33 
2 18 34 
6 22 38 
5 21 37 

BLK 8 
1 17 33 
2 18 34 
3 19 35 
6 22 38 

1 17 

~ 2 18 
6 22 r-< 
5 21 

BLK 10 
1 11f-< 
2 18r--< 
3 19 

~ 6 22 

14 
9 

12 
13 
16 
8 

1. COL~N ASSIG~ENT FOR LEFT-HAND BLK 
(1,3,5,7,9) IS A-E AND FOR RIGHT-HAND 
BLK (2,4,6,8,10) IS F-8 . 

2. TER"INALS 33 THRU 48 ARE SPARES ON 
CONN BLKS 9 AN 10. 

TO 
42DA 
KTU 

3. ~AXI~U~ STATION CONDUCTOR LOOP IS 500 OH"S, 
OFF-PRE~ISE TELEPHONE SET "AY BE EQUIPPED 
WITH A "TOUCH-TONE" DIAL PROVIDED THE 
INTERCO" CIRCUIT IS SO EQUIPPED . 

4. PROVIDE A 400J DIODE FOR EACH 420A KTU 
INSTALLED WHEN THE INTERC~ IS EQUIPPED 
WITH THE "TOUCH-TONE" ADAPTER (426/427-
TYPE, 440A OR 4788 KTU) . DIODE NOT 
REQUIRED WITH 494A KTU . 

Fig. 38-tconnedions for 420A KTU (Long Une Circuit) in 598-Type Panelt 
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ISS 7, SECTION S18-21S-417 

6684-25 
CONN BLK 

[ff!I£U 
(NOTES 1 AND 2) 

I J11 J21 J31 J41 J51 J6 I J71 JB I J91J1~J111J1~J1~J141 
SHOWN FOR 
REFERENCE 
ONLY 

TO CO OR PBX LINE ( 

TO STATION RINGER ( 

TO DIODE I'IATRIX 

TO CO OR PBX LINE ( 

TO DIODE I'IATRIX 

TO STATION RINGER ( 

TO DIODE I'IATRIX 

TO STATION RINGER ( 

TO CO OR PBX LINE ( 

Till 
R( 1) 

B-B1lU_ 

""~ R-R1(1) 
RC( 1) 

T(2) 
R(2) 

RCI2l 

B-B 1(2) 
r-

R-R1(2) r- 1-

-
-

RC(3) 
8-81 (3) 
R-R1(3) 
R(3) 
T(3) 

BLK 1 
1 17 33 
2 1B 34 
5 21 37 

10 26 42 
12 28 44 

7 23 39 
8 24 40 
9 25 41 

6 22 38 
11 27 43 

8LK 2 
3 19 35 
4 20 36 
1 17 33 
2 18 34 
6 22 38 

7 23 39 

8 24 40 

9 25 41 

10 26 42 
11 27 43 
12 28 44 

BLK 3 
1 17 33 
2 18 34 
5 21 37 

10 26 42 
12 28 44 

7 23 39 
8 24 40 
9 25 41 

6 22 38 
11 27 43 

BLK 4 
3 19 35 
4 20 36 
1 17 33 
2 18 34 
6 22 38 

7 23 39 

8 24 40 

9 25 41 

10 26 42 
11 27 43 
12 28 44 

BLK 5 
1 17 33 
2 18 34 
5 21 37 

10 26 42 
12 28 44 

7 23 39 
8 24 40 
9 25 41 

6 22 38 
11 27 43 

BLK 6 
3 19 35 
4 20 36 
1 17 33 
2 18 34 
6 22 38 

7 23 39 

8 24 40 

9 25 41 

10 26 42 
11 27 43 
12 28 44 

BLK 7 BLK 9 
1 17 33 1 17 
2 18 34 2 18 
5 21 37 5 21 

10 26 42 10 26 
12 28 44 12 28 

7 23 39 7 23 
8 24 40 8 24 
9 25 41 9 25 

6 22 38 6 22 
11 27 43 11 27 

BLK 8 BLK 10 
3 19 35 3 19 
4 20 36 4 20 
1 17 33 1 17 

2 18 34 2 18 
6 22 38 6 22 

7 23 39 7 23 
8 24 40 8 24 

9 25 41 9 25 
10 26 42 10 26 
11 27 43 11 27 
12 28 44 12 28 

(PART OF 
91 CONN) 4A 

~ 
14 
9 

~ 
23 
27 

~ 
20 
21 

--< 22 

~ 
1 
25 

TO 

H 16 421A 
KTU 

H 12 

~ 
13 
8 

~ 
35 
36 

~ 
37 
39 

~ 
24 
26 

OPTION STRAPPING ON 421A KTU OPTION BLK 
FEATURE 

FOR GENERAL PURPOSE 
USE 

NOTES: 
1. COLUI'IN ASSIGNI'IENT FOR LEFT-HAND BLK (1,3,5,7,9) IS A-E AND 

FOR RIGHT HAND BLK (2 ,4,6,8,10) IS F-8 . 
2. TERI'IINALS 33 THRU 48 ARE SPARES ON CONN 8LKS 9 ANO 10. 
3. ADO STRAPS ACCORDING TO NUI'IBER OF LINES SERVED . 

OPTION STRAP TERI'IINALS 

w 1 TO 2, 5 TO 6 , 
7 TO 8 

Fig. 39-tconnections for 421A KTU (Power Failure Transfer Circuit) in 598-Type Panelt 
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1 • .. o-

NOTES : 
1. COL~N ASSIG~NT FOR LEFT-HAND BLOCK 

(1,3,5,7,9) IS A-E AND FOR RIGHT-HAND 
BLOCK (2,4,6,8,10) IS F-8. 

2. TER"INALS 33 THRU 48 ARE SPARES DN CONN 
BLKS 9 AND 10. 

88B4-25 CONN BLK 
ROll ASSI~NT 

[£lU] 
(NOTES 1 AND 2) 

-Fill 
REFEREIICE 

(NOTE 6) 
3. PROVIDE SEPARATE SIGNAL KEY FDR EACH ~~~~~~~=-~~~~~~~-' I J1J J2J J3J J4J JSJ J8J J7J JBJ J9JJ1~J11JJ1ijJ1ijJ1~ ~~:T :.., 

TO 
407-
0R 
424-
TYPE 
KTU 

STATION CODE TO BE SELECTED --

RH _\ 

4. PROVIDE A SEPARATE 421A KTU FOR EACH 
STATION CODE TO BE SELECTED . 

CONNECT LEADS WITH • FOR DESIRED STATION CODE (NOTE 5) 

1 2 3 4 5 6 7 8 9 0 X1 X2 X3 X4 X5 X6 X7 XB X9 XO 
Y1 

Y2 

Y3 

Y4 

Y5 

LT2* 

BLK 1 BLK 3 
RH 

10 28 42 10 26 42 

Y1 

Y2 
~ 

Y3 

Y4 11 27 43 11 27 43 
Y5 9 25 41 9 25 41 
LT2* 12 28 44 12 28 44 

5. SELECT 
SELECTE 
COLUIIII 

AND CONNECT LEADS FOR 
~E AS SHOWN IN VERTICAL TO SIGNAL ( S 

,- 6 22 38 6 

BLK 2 

- 3 19 35 3 

22 38 

BLK 4 

19 35 

6 . A 400J 
BE CONNE 
PROVIDI 
SELECTO 

407-0R 424-
TYPE KTU 

E (PROCURE LOCALLY) ~ST 
~ AS SHOWN BELOW WHEN 
SS IN A DIAL EQUIPPED 
LY ARRANGE"ENT . 

~:::~::t RH . --· 

KEY (NOTE 3) BGRD 

TO 427-TYPE, 440A <D 
DR 4788 KTU (NOTES@ +_ 

·- . . ··-·· 7 AND 8) · :>---

7. IF ~RE THAN ONE 421A KTU IS USED FOR DSS, CONNECT AS SHOWN : 424-TYPE KTU 

1 17 33 1 17 33 

4 20 36 4 20 36 
7 23 39 7 23 3B 

8 24 40 8 24 40 

10 26 42 10 28 42 

9 25 41 9 25 41 

12 28 44 12 28 44 

BLK 5 BLK 7 

10 26 42 10 26 42 

11 27 43 11 27 43 

9 25 41 9 25 41 

12 28 44 12 28 44 

6 22 38 6 22 38 

BLK 6 BLK 8 

3 19 35 3 19 35 

1 17 33 1 17 33 

4 20 38 4 20 36 

7 23 39 7 23 39 

8 24 40 8 24 40 

fD 26 42 10 26 42 

9 25 41 9 25 41 

12 29 44 12 28 44 

P/0 427-TYPE, El!/0 ~/0 1ST ~/0 2ND g/0 LAST P/0 P/0 407- OR 
44DA OR CONN @ CONN 421A KTU CONN 421A KTU CONN 421A KTU CONN 424- TYPE 
4788 ~u-~ a21 37 ~ 26 ~ 37 ~ 26 ~ 37 ~ 26 ~ 821 ~K~-

a.@ WITH "TOUCH-TONE" t~ 
(D WITHOUT "TOUCH-TONE" * USE WITH 424-TYPE KTU ONLY 

Fig. 40-lk:onn~tions for 421A KTU (Wired for DSS Ft~atur• for Dial lnt.,com Lin•) in 598-Typtt PaMHI 

BLK 9 

10 26 2 

11 27 

9 25 

12 28 

6 22 

BLK 10 

3 19 

1 17 

4 20 

7 23 

B 24 

10 26 

9 25 
12 28 28 

~ 
~ 
"' 
f' .. -"' J,.. 
.... 



ISS 7, SECTION 518-215-417 

66B4-25 
CONN BLK 

[fUlJ] 
(NOTES 1 AND 2) 

I J1j J2j J3j J4j J5j J6j J7j J8j J9jJ1~J11jJ1~J1~J141 

SHOWN FOR 
REFERENCE 
ONLY 
(PART OF 
914A CONN) 

TO INTERCOII BUZZER R ( ) 
OR RINGER 

8LK 1 BLK 3 BLK 5 8LK 7 BLK 9 
1 17 33 1 17 33 1 17 33 1 17 33 1 17 ~ 14 

( 

R(STA) 
TO 400-TYPE KTU-LINE 1 T(STA) r--- 2 18 34 2 18 34 2 1B 34 2 18 34 2 18 ~9 

3 19 35 3 19 35 3 19 35 3 19 35 3 19 

(--'---~ ___,1 7 
( 

B-B1 I 
TO BRIDGED RINGER-LINE 1 

TO TELESET (NOTE 3) 

R-R1 

TO TELESET _B::.:L:...._ __ -1---~ 6 22 38 6 22 38 6 22 38 6 22 38 6 22 --( 

TO 400-TYPE KTU-LINE 2 
( 

R(STA) 8 24 40 8 24 40 8 24 40 8 24 40 8 24 --(21 
T(STAJ _c:- 4 20 36 4 20 36 4 20 36 4 20 36 4 20 

TO TELESET ( RT I ~ TO 

{ 

B-B1 421A 
TO BRIDGED RINGER-LINE R-R 1 --< KIU ....:..:....:..:..;..---+-, ,....- 7 23 39 7 23 39 7 23 39 7 23 39 7 23 20 

TP 401-, 407-, 424- OR 
494- TYPE KTU 

CONNECT AS REQUIRED 
(NOTE 4) 

NOTES : 

BZ 

R(A) 

R-R1(A) 

R-R1(B) 

R-(B) 

R-R1(C) 

R(C) 

BLK 2 BLK 4 BLK 6 

1 17 33 1 17 33 1 17 33 1 
2 18 34 2 18 34 2 18 34 2 

'--t-- 8 24 40 8 24 40 8 24 40 8 

BLK B BLK 10 

17 33 1 17~12 
18 34 2 18~13 
24 40 8 24 r----< 36 

7 23 39 7 23 39 7 23 39 7 23 39 7 23 --< 35 

10 26 42 10 26 42 10 26 42 10 26 42 10 26 --< 39 

11 27 43 11 27 43 11 27 43 11 27 43 11 27 --< 24 

9 25 41 9 25 41 9 25 41 9 25 41 9 25 --< 37 
12 28 44 12 28 44 12 28 44 12 28 44 12 28 --< 26 

OPTION STRAPPING ON 421A KTU OPTION BLK 
FEATURE OPTION STRAP TERIIINALS 

FOR GENERAL PURPOSE w 1 TO 2, 5 TO 6, 
USE OR AUDIBLE SIGNAL 7 TO 8 
SUPPRESSION 

1. COLUIIN ASSIGNIIENT FOR LEFT-HAND 6LK (1,3,5,7,9) IS A-E AND 
FOR RIGHT HAND BLK (2 , 4,6,8,10) IS F-8 . 

2. TERIIINALS 33 THRU 48 ARE SPARES ON CONN BLKS 9 AND 10 . 
3. TELEPHONE SET IIUST BE EQUIPPED WITH STATION BUSY OPTION . 
4. LETTERS IN PARENTHESES ARE FOR REFERENCE ONLY . CONNECT AS 

REQUIRED TO SUPPRESS BRIDGED RINGERS ON ADDITIONAL LINES . 

Fig. 41 - t<:onnections for 421 A KTU (Audible Signal Suppression Circuit) in 598-Type Panel Arronged to 
Suppress Bridged Ringing and Intercom Audible Signalt 
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SECTION S 18-215-417 

6684- 25 
CONN 8LK 

[£fi!] 
(NOTES 1 AND 2) 

I J11 J21 J31 J41 J51 J61 J71 J8 I J91J1~J11IJ1@J1~J1~ 

SHOWN FOR 
REFERENCE 
ONLY 
(PART OF 

CONN) 
TO 401-,407- OR 
424-TYPE KTU 
TO 400-TYPE KTU 
TO DIODE !'lATRIX 
TO TELSET (NOTE 4) 

REQUIRED (NOTE 5) 
CONNECT AS [ 

TO INTERCOI'I BUZZE 
OR RINGER 
TO COI'I'ION 
AUDIBLE RINGER 

CONNECT AS 
REQUIRED 
(NOTE 5) 

R 

R( ) 
RC (NOTE 3) •·.>--CA(RC) • 
BL 
RC,CA(B) 
RC,CA(A) 

8Z OR R1 
R1 
R1!BI 
R1(A) 
R1(D) 

R1!CI 
RC,CA!CI 
RC,CA(D) 

8LK 1 
1 17 33 
2 18 34 

6 22 38 
7 23 39 
8 24 40 

BLK 2 
1 17 33 
2 18 34 
7 23 39 
8 24 40 
9 25 41 

10 26 42 
11 27 43 
12 28 44 

OPTION STRAPPING ON 421A KTU OPTION BLK 

FEATURES OPTION 
STRAP 

TERI'IINALS 

FOR GENERAL PURPOSE USE OR w 1 TO 2, 5 TO 6, 
AUDIBLE SIGNAL SUPPRESSION 7 TO 8 

914A 
8LK 3 8LK 5 8LK 7 BLK 9 

1 17 33 1 17 33 1 
2 18 34 2 18 34 2 

6 22 38 6 22 38 6 
7 23 39 7 23 39 7 
8 24 40 8 24 40 B 

17 33 1 
18 34 2 

22 38 6 
23 39 7 
24 40 8 

17 

~ 18 

22H 
23H 
24H 

14 
9 

20 

BLK 4 8LK 6 BLK 8 8LK 10 

21 TO 
421A 
KTU 

1 
2 
7 
8 
9 

10 
11 
12 

17 33 1 17 33 1 
18 34 2 18 34 2 
23 39 7 23 39 7 
24 40 8 24 40 8 
25 41 9 25 41 9 
26 42 10 26 42 10 
27 43 11 27 43 11 
28 44 12 28 44 12 

NOTES : 

17 33 1 
18 34 2 
23 39 7 
24 40 8 
25 41 9 
26 42 10 
27 43 11 
28 44 12 

17 
18 
23 
24 
25 
26 
27 
28 

~ 
~ 
~ 
~ 

12 
13 
35 
36 
37 
39 
24 
26 

1. COLUI'IN ASSIGNI'IENT FOR LEFT-HAND BLK 
(1,3,5,7,9) IS A-E AND FOR RIGHT-HAND 
BLK (2,4,6,8,10) IS F-B . 

2. TERI'IINALS 33 THRU 4B ARE SPARES ON 
CONN BLKS 9 AN 10 . 

3. REFER TO 400-TYPE KTU FOR OPTION . 
4. TELEPHONE SET ~ST BE EQUIPPED WITH 

STATION BUSY OPTION. 
5. LETTERS IN PARENTHESIS ARE FOR 

REFERENCE ONLY. 

Fig. 42-~nnections for 421A KTU (Audible Signal Suppression Circuit) in 598-Type Panel Arranged to 
Suppress Common Audible Ringing and Intercom Audible Signalf 
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ISS 7, SECTION 518-215-417 

OPTION STRAPPING 421 A KTU 
STRAP TERP1INALS 

1 TO 2, 7 TO B 

66B4-25 
CONN BLK 

[UfU] 
(NOTES 1 AND 2) 

I J11 J21 J31 J41 J51 J61 J71 JB I J91J1~J111J121J1~J141 
SHOWN FOR 
REFERENCE 
ONLY 
(PART OF 

TO 425B KTU- [ 
SELECTED STATION 
L LEAD 

TO OSS SIGNAL 
KEY ASSIGNED TO 
PRESET CONFERENCE 
CODE 

TO 407- OR 424-
TYPE KTU 

TO TELESET- [ 
SELECTED STATION 
L LEAD 

TO 425B KTU­
L LEAD OF 
PRESET CONFERENCE 
CODE 

l{1) 
l{2) 
L(3) 

J I 
L1_1i 
L(2) 
L(3) 

L 

BLK 1 
1 17 33 
2 18 34 
7 23 39 

r 6 22 38 
·>--t- 8 24 40 

9 25 41 

r- t- 10 26 42 

BLK 2 
1 17 33 
2 18 34 
7 23 39 

- 8 24 40 --.... 3 19 35 c 6 22 38 

(NOTE 5) 

BLK 3 
1 17 33 
2 18 34 
7 23 39 
6 22 38 
8 24 40 
9 25 41 

10 26 42 

BLK 4 

1 17 33 
2 18 34 
7 23 39 
8 24 40 
3 19 35 
6 22 38 

BLK 5 BLK 7 
1 17 33 1 17 33 
2 18 34 2 18 34 
7 23 39 7 23 39 
6 22 38 6 22 38 
8 24 40 8 24 40 
9 25 41 9 25 41 

10 26 42 10 26 42 

BLK 6 BLK 8 
1 17 33 1 17 33 
2 18 34 2 18 34 
7 23 39 7 23 39 
8 24 40 8 24 40 
3 19 35 3 19 35 
6 22 38 6 22 38 

BLK 9 
1 17 
2 18 
7 23 
6 22 
8 24 
9 25 
10 26 

BLK 10 
1 17 
2 18 
7 23 
8 24 
3 19 
6 22 

14A 9 CONN) 

14 

~· 9 

20---< 

~ 
~ 

~ 
~ 
~ 

SHOW 

• 1 Q 

21 ~ 
"' 22 "' 

23 ~ 
fil 
:::> ..... 

12"" 
c 

13 ~ 
35 Q 

36 ..... 

16 
B 

REFE I J11 J21 J31 J41 J51 J61 J71 J81 J91J101J111J121J1@J1~ ONLY 
(PAR 

N FOR 
RENCE 

T OF 
CONN) 

BLK 1 BLK 3 BLK 5 BLK 7 
TO R LEAD OF 
CODE ASSIGNED 
TO PRESET CONF. R 

CA 

[ 1 
5 
2 

r 

17 33 1 17 33 
21 37 5 21 37 
18 34 2 18 34 

1 17 33 1 17 33 
5 21 37 5 21 37 
2 18 34 2 18 34 

TO PRESET 
CONFERENCE 
CIRCUIT OR DIODE 
!lATRIX (NOTE 6) 

BLK 2 BLK 4 BLK 6 BLK 8 
1 17 33 1 17 33 1 17 33 1 

NOTES : [ 2 18 34 2 18 34 2 18 34 2 
4 20 36 4 20 36 4 20 36 4 

1. COLUIIN ASSIGNIIENT FOR LEFT-HAND BLK (1,3,5,7,9) IS A-E AND FOR RIGHT-HAND BLK 
(2,4,6,B, 10) IS F-B . 

2. TERI'HNALS 33 THRU 4B ARE SPARES ON CONN BLKS 9 AND 10 . 
3. WHEN THIS CIRCUIT IS PROVIDED, RING VOLTAGE (150V±) !lUST BE USED TO OPERATE 

THE AUDIBLE SIGNALS CONNECTED TO THE DIAL INTERCOII LINE . 
4. "W" OPTION !lUST BE PROVIDED ON THE 421A KTU. 

17 33 
1B 34 
20 36 

914A 
BLK 9 
1 17 r--< 
5 21 
2 18 f--< 

BLK 10 
1 17 r--< 
2 18f--< 
4 20 

14 

9 ~ 

12 ~ 
13 

5. PROVIDE THE 413A KTU ONLY WHEN ACCESS TO THE PRESET CONFERENCE IS BY DIAL CODE DR BY DIAL CODE AND 
OSS . DO NOT PROVIDE THE 413A KTU WHEN ACCESS TO THE PRESET CONFERENCE IS LIIIITEO TO DSS. 

6. THE "CA" LEAD !lUST CONNECT TO THE DIODE !lATRIX WHETHER OR NOT THE 413A KTU IS PROVIDED . 

Fig. 43-tConnections for 421A KTU or 413A KTU (Wired for Preset Conference Circuit for Deluxe Dial Intercom 
Line) in 598-Type Panelt 
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-: 
Ia • 
Ill 
0 

TO 423A KTU 
(IIOTE 6) 

~CT AS 
REQUIR£D 

TO 407-111 
424- TYPE 
nu 

TO TELSET 
8l LEAD 
(IIOTE 4) 

TO 407-TTPE 
KTU (NOTE 51 

TO 407-(JR 424-
TYPE KTU 
~CTAS 

REQUIRED 

BL 

BY 1 

Ill 

Y5 

Y2 

Y4 

Y1 

Bti 11 

81.(2) 

BLI31 

Bt(4) 

81. 15 ) 

8L(6) 

8LI71 

BLI81 

Bl(9) 

81.10 1 

J1 -

LT1 

J 

6684- 25 
COlli BLX 

~ 
I MITES 1 NllJ 2) 

Qi}J:i I J3 I J4 I J5 I J6 I .n I JSI J9jJ1ojJuiJ121J13IJ141 
SillY! FOR 
REFERE!a 
DIU 
(PART OF 

COlli ) 

1 

4 

2 

3 

9 

12 

10 

11 

7 

8 

:i l 4 j 

aLK 1 aLK 3 BtK 5 aLK 7 au 9 

11 :;a 1 17 33 1 17 33 1 1733 1 17-

2036 4 2036 4 2036 4 2036 4 20-

1a 34 2 1a 34 2 1a 34 2 18 34 2 18-

19 35 3 19 35 3 19 35 3 19 35 3 19-

25 41 8 25 41 9 25 41 9 25 41 9 25-

2844 12 28 44 12 2844 12 28 44 12 28-

26 42 10 26 42 10 28 42 10 28 42 10 28-

27 43 11 27 43 11 27 43 11 27 43 11 27-

2338 7 2338 7 2339 7 2338 7 23-

24 40 8 24 40 8 24 40 8 24 40 8 24f-

14 

19 

22 

27 

23 

25 

20 

21 I TO 

4229 
KTU 

MITES , 
1. Cllltftf ASSIGIIIENT FOR LfFT-IWID ILK (1, 3 , 

5, 7, 9) IS A-t NllJ FOR RIGIIT-IWII aLK (2, 
4 , 6 . B. 10) IS F-a . 

2. TERIUMALS 33 Tlf!U 48 ARE SPARES OM COlli 

aLKS a NllJ 19 . 
3 . PROVIDE SEPARATE 4229 KTU FOR THE !.WITS 

ORDlJ'S (1-Q , SIIIGLE DIGIT MIS . ) NllJ FOR THE 
TEllS GROll' (X1• XO , TWO DIGIT MIS .). 

4 . PROVIDE NllJ IIISTAlL A OIOOE IN THE A LEAD 
OF THE ASSOCIATED TELSETS . FOR ~CTIOM , 

USE THE STATIOM BUSY II'TIOM AS SillY! IN 
THE ~CTI.N SECTIOM OF THE TYPE SET USED . 

5 . ~CT J 1 LEAD OF !.WITS 4229 KTU 110 A 
407- TYPE KTU IS PROVIDED FOR THE DIAL 
IMTERCOII CIRCUIT. liEN A 424- TYPE KTU IS 
PROVIDED, STRAP THE J 1 LEAD OF !.WITS 4228 
KTU TO J2 LEAD OF TEllS 4228 KTU . 

6 . 423A KTU ASSOCIATED WITH SAllE DIAl INTEI!aJ! 
AS THE 4228 KTUS . 

(NOTE 3) 

13 2945 

6 2238 

IIJ( 2 

'-- 6 2238 
.....___ 13 2845 

'--- 12 2844 

15 31 47 

14 3048 

18 3248 

7 2338 

3 19 35 

13 29 45 13 28 45 13 2845 13 28f-

6 2238 6 2238 8 2238 6 22f-

IIJ( 4 ILJ( 8 au 8 BlK 10 

6 2238 6 2238 8 2238 8 22f-

13 2945 13 29 45 13 29 45 13 291--

12 2944 12 2844 12 28 44 12 28f-

15 3 1 47 15 31 47 15 3 1 47 15 31f-

14 3046 14 3048 14 30 48 14 30f-

18 3248 16 3248 18 32 48 18 32f-

7 2339 7 2338 7 2338 7 231--

3 19 35 3 19 35 3 18 35 3 19f-

J1 

28 

28 

28 

32 

30 

34 

35 

IS 

. 

TO IHET 2 

Fig. 44-t<:onnections few 4228 KTU (Station Busy S.lector Circuit) in 598-Type Pan•l (Sh-t I of 2). 
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., 
II 

(II .. 
"' 

DPTII»> STRN'f'IIIO 1»1 4228 KTU DPTII»> ILK 

FEAT\ft DPTII»> 
STRAP 

TEII{IIIALS 

STATII»> 6 TO 8 
IIUSYfOIIE R • _......... 

• INSTALL 441J OR ECJIIVALEIIT OIOOE 
(PIIOCI.Il£ 

a.ECT AS 
REQUIRED 

TO 424-
TYPE KTU 

TO TELSET 
Bl LEAD 
IlliTE 41 

TO 423A 
KTU (MlTE 81 

TO 424-
TYPE KTU 

FR(JI S1£ET 1 

LOCAllY) AS stiMI 

8Y1 

Ill 

Y5 

Y2 

Y4 

Y1 

BI.(X1) 

8L(X2) 

Bl ( X3) 

BL(l4) 

BL(X51 

8L(X6) 

8L(X7) 

Bl(XBI 

Bl(X91 

.~ 
Bl 

J1 

Ll2 

...._ 

_E.. 

c 

61i84--25 
Cllll BI.K 

~ 
(lllTES 1 AMl 21 

[J1J :R~J J5 I JB I J7 I JB I J9 (J10}J1 IJJ12IJ13E«J 

8LK 1 8LK 3 BI.K 5 BLK 1 BLK9 

4 2036 4 2036 4 2036 4 2036 4 20 

2 18 34 2 18 34 2 18 34 2 18 34 2 18 

3 19 3S 3 18 3S 3 19 3S 3 19 3S 3 19 

9 25 41 9 25 41 9 25 41 a 25 41 9 25 

12 2844 12 2844 12 2844 12 28 44 12 28 

10 2642 10 2642 10 2642 10 2642 10 28 

11 21 43 11 21 43 11 27 43 11 2743 11 27 

1 2339 1 2339 1 2339 1 2339 1 23 

a 24 40 8 24 40 a 24 40 8 24 40 8 24 

13 2946 13 2946 13 29 45 13 2946 13 29 

15 31 47 15 31 47 15 31 47 15 31 47 15 31 

1 11 33 1 17 33 1 17 33 1 11 33 1 11 

14 3046 14 3046 14 3046 14 30 48 14 30 

6 2238 6 2238 6 2238 6 2238 6 22 

ILK 2 Bl.l 4 8tJ( 6 BIJ(B ILK 10 

-a 2238 6 2238 6 2238 6 2238 6 22 

13 2945 13 29 45 13 29 45 13 29 45 13 29 

12 2844 12 2944 12 2944 12 29 44 12 28 

15 31 47 15 31 47 15 31 47 15 31 47 15 31 

14 3048 14 3048 14 3048 14 30 46 14 30 

16 3248 16 3248 16 3248 16 32 48 16 32 

1 2339 1 2339 1 2339 1 2339 1 23 

-FOR 
REFEREIICE 
OII.Y 
(PART OF 

Clllll 

19 

9 

0 

22 

27 

23 

25 

20 

21 

I 
TO 
4228 
KTU 

291 (IIITE 3) 

33 

14 

31 

29 

26 

32 

30 

34 

3S 
J1 

I 3 19 35 3 19 35 3 19 3S 3 19 3S 3 19 a.ECT - · r--1 3 1 191351 31 191351 31 19lssl 31 191 351 3 l191----( 16 

AS REQUIRED J 

Fig. 44- tcGnnections for 4228 KTU (Station Busy Selector Circuit) in 598-Type Panel (Sheet 2 of 2). 
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SECTION 518-215-417 

TO 407- OR 424 
TYPE KTU (NOTE CK 41 BYI 

•I 

•I 

8 
,B 

± 
± 

10V 
18V 
-24V 

TO 407- OR [ 
424-TYPE KTU 

TO 4228 KTU 
FOR UNITS (NOTE 3) 
TO 4228 KTU 

T 
ss 
J 
BL 

BL 

SPARE 
INTERRUPTER 

CONTACTS 
ATI 

'\.L_ Bll 
RN 

' (NOTE 4) 

( 

8LK 1 
1 17 33 
2 18 34 

3 19 35 
4 20 36 
6 22 38 

BLK 2 
1 17 33 
2 18 34 
3 19 35 
6 22 38 

6684-25 
CONN 8LK 

[£fD] 
(NOTES 1 AND 2) 

8LK 3 8LK 5 8LK 7 
1 17 33 1 17 33 1 17 33 
2 18 34 2 18 34 2 18 34 

3 19 35 3 19 35 3 19 35 
4 20 36 4 20 36 4 20 36 
6 22 38 8 22 38 6 22 38 

BLK 4 BLK 6 BLK 8 
1 17 33 1 17 33 1 17 33 
2 18 34 2 18 34 2 18 34 
3 19 35 3 19 35 3 19 35 
6 22 38 8 22 38 6 22 38 

8LK 9 
1 17 
2 18 

3 19 
4 20 
6 22 

BLK 10 
1 17 

2 18 
3 19 
6 22 

~ 

~ 
f--< 

~ 
~ 

14 
9 

0 TO 
19 423A 

KTU 1 (NOTE 5) 

12 
13 
16 
8 

FOR TENS (NOTE 3) 
NOTES : 

1. COLUM ASSIGNIIENT FOR LEFT -HAND BLK 
(1,3 ,5,7,9) IS A-E AND FOR RIGHT-HAND 
BLK (2,4 ,6,8,10) IS F-8 . 

2. TERI'IINALS 33 THRU 48 ARE SPARES ON 
CONN BLKS 9 AN 10. 

3. 4228 KTUS ASSOCIATED WITH THE SAI'IE DIAL 
INTERCOI'I AS THE 423A KTU. 

4. IF INTERRUPTED 105V± IS USED FOR DIAL 
INTERC~. DO NOT CONNECT THIS LEAD . IF 
BUZZERS ARE USED FOR DIAL INTERC~. AUDIBLE 
SIGNAL IS SUPPLIED DN THIS LEAD VIA SPARE 
INTERRUPTER CONTACTS TO PIN 1 OF 423A KTU 
ON 423A KTU OPTION BLK, STRAP TERI'IINAL 8 TO 7 
AND RE~VE~ OPTION STRAP BETWEEN 4 AND 6. 

5. TURN KNURLED WHEEL TO FULL CLOCKWISE POSITION 
FOR I'IINI~I'I DIAL TONE VDLUI'IE AND TO FULL 
COUNTERCLOCKWISE POSITION FOR I'IAXII'IUI'I DIAL TONE 
VDLUPIE · CCW CW 

<8) 
FRONT END o-----, 
OF KTU · 

TERI'IINAL 
END OF KTU 

423A 
FEATURES 

OPTION STRAP 
DIAL TONE T 1-2 
STATION R 4-6 
BUSY TONE 
AUDIBLE s * 
RINGBACK 

* REQUIRES NO STRAPPING 
ON KTU 

Fig. 45-tconnections for 423A KTU (Dial Tone, Busy Tone, and Audible Ringback Tone Circuit) in 598-Type 
Pane It 

Page 52 



ISS 7, SECTION 518-215-417 

66B4-25 
CONN BLK 

[DliDJ 
(NOTES 1 AND 2) 

I J11 J21 J31 J41 J51 J6 I J71 J81 J91mjJ111J 1 ~J1~J141 

SHOWN FOR 
REFERENCE 
ONLY 
(PART OF 

4A CONN) 91 

[TO SU SID£ OF [ 400-TYPE KTU 

1ST CIRCUIT 
(NOTES 3 AND 4) 

TO A AND A1 OF ( PICKUP KEY AT 
CONTROL STATION 

BLK 1 BLK 3 BLK 5 BLK 7 BLK 9 T( 1) 1 17 33 1 17 33 1 17 33 1 17 33 1 17 

~ R( 1 l 2 1B 34 2 18 34 2 1B 34 2 18 34 2 1B A( 1) 3 19 35 3 19 35 3 19 35 3 19 35 3 19 

~ CA( 1 l 4 20 36 4 20 36 4 20 36 4 20 36 4 20 A1 I 1l 

TO CONTROL KEY AT 
CONTROL STA (NOTE 6) 

s 6 22 38 6 22 38 6 22 3B 6 22 3B 6 22 --< 
TO STA SIDE OF [ 400-TYPE KTU 
(NOTES 3 AND 4) 

2ND CIRCUIT 

T(2) 7 23 39 7 23 39 7 23 39 7 23 39 7 23 

~ R(2) 8 24 40 8 24 40 8 24 40 8 24 40 8 24 A(2) 9 25 41 9 25 41 9 25 41 9 25 41 9 25 --< 
TO A AND A1 OF ( PICKUP KEY AT 
CONTROL STATION 

C1 (2) 10 2S 42 1~ 26 42 H 26 42 1~ 2B 42 10 26 f--< A1(2) ............ 11 27 43 11 27 43 11 27 43 11 27 43 11 27 ........-

1ST CIRCUIT ( TO PICKUP KEY AT [ EXCLUDED STA 

ET( 1) 
BLK 2 BLK 4 BLK 6 BLK 8 BLK 10 

1 17 33 1 17 33 1 17 33 1 17 33 1 17 

~ ER( 1 l 2 18 34 2 18 34 2 18 34 2 18 34 2 18 EA(1) 3 19 35 3 19 35 3 19 35 3 19 35 3 19 --< A1 ...._ 
4 20 36 4 20 36 4 20 36 4 20 3S 4 20 TO EXCLUSION LAI'IP 

( (NOTE 5) 
LG 

5 21 37 5 21 37 5 21 37 5 21 37 5 21 
EL s 22 38 s 22 38 s 22 38 s 22 38 s 22 ~ 

2ND CIRCUIT ( TO PICKUP KEY AT [ EXCLUDED STA 
ET(2) 7 23 39 7 23 39 7 23 39 7 23 39 7 23 

~ ER(2) 8 24 40 8 24 40 8 24 40 8 24 40 8 24 EA(2) 9 25 41 9 25 41 9 25 41 9 25 41 9 25 f--< 
NOTES : 
1. CDLUI'IN ASSIGNI'IENT FOR LEFT-HAND BLK (1,3 ,5,7 ,9) IS A-E AND FOR RIGHT HAND BLK (2 ,4,6,8,10) IS F-B . 
2. TERI'IINALS 33 THRU 48 ARE SPARES ON CONN BLKS 9 AND 10 . 
3. ASSOCIATED LAI'IP LEADS FROI'I THE 400-TYPE KTU TERI'IINATE DIRECTLY TO TEL SETS . 4. T AND R LEAD FROI'I STATION SIDE OF 400-TYPE KTU ALSO TERI'IINATES TO TEL SET OF CONTROL STATION . "A" LEAD FROI'I STATION SIDE OF 400-TYPE KTU I'IUST CONNECT THROUGH 428A KTU BEFORE CONNECTING TO TEL SET (CA(1) OR CA(2) LEAD) . 
5. LAI'IP INDICATING AN EXCLUSION CIRCUIT IS ACTIVATED 
6. CONTROL KEY I'IAY BE A LOCKING OR NONLOCKING TYPE . 

Fig. 46-IK:onnections for 428A KTU (Multiline Exclusion Circuit) in 598-Type Panel. 

14 
9 

0 

19 

20 
21 
22 

23 

12 
13 
16 

8 

35 
3S 
37 

TO 
428A 
KTU 
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SECTION 518-215-417 

TO STATION SIDE 
OF 400-TYPE KTU 
FOR 1ST LINE 
(NOTE 3) 

TO STATION SIDE 
OF 40D-TYPE KTU 
FOR 2ND LINE 
(NOTE 3) 

TO "ESSAGE REGISTE 
IF PROVIDED 

TO TELSET PICKUP 
KEY-LINE 1 

TO TELSET PICKUP 
KEY-LINE 2 

[ ''" L( 1) 

['"I 
ll21 

R PC( 1l 

PC(21 

(A( 1) 
L( 1) 

( A!21 
ll2l 

r" 
FL1 

TO OTHER 
429-TYPE KTUS 

FLST 

TO SUPP HOLD KE y SP 

OR "OOIFIEO REGULAR 
HOLD KEY (NOTE 5 AND 8) 

8884-25 CONN 8LK 

~ 
(NOTES 1 AND 2) 

8LK 1 8LK 3 8LK 5 

1 17 33 1 17 33 1 17 33 

2 18 34 2 18 34 2 18 34 
ill!.._ 3 19 35 3 19 35 3 19 35 

4 20 38 4 20 38 4 20 38 

,fL 8 22 38 8 22 38 8 22 38 

7 23 39 7 23 39 7 23 39 

8 24 40 8 24 40 8 24 40 
9 25 41 9 25 41 9 25 41 

8LK 2 8LK 4 8LK 8 

1 17 33 1 17 33 1 17 33 

2 18 34 2 18 34 2 18 34 

8 22 38 8 22 38 8 22 38 

7 23 39 7 23 39 7 23 39 

8LK 7 

1 17 33 

2 18 34 

3 19 35 

4 20 38 

8 22 38 

7 23 39 

8 24 40 
9 25 41 

8LK 8 

1 17 33 

2 18 34 

8 22 38 

7 23 39 

8LK 9 

1 17 

2 18 

3 19 

4 20 

8 22 

7 23 

8 24 
9 25 

8LK 10 

1 17 

2 18 

8 22 

7 23 

--< 14 

9 

0 
--<' 
r--< 
f-< 
f-< 
f-< 

f-< 
f-< 

--< 
--< 

~ 

TO 
19 429-TYPE 
1 KTU 

20 

21 
22 

12 

13 

8 

35 

I J1 I J21 J31 J41 J51 J81 J71 J81 J91 J101 J111 J121 J131 J141 

8LK 1 8LK 3 

3 19 35 3 19 35 3 

~ 4 20 38 4 20 38 4 

BLK 1 BLK 3 
~ 1 17 33 1 17 33 1 

3 19 35 3 19 35 3 

8LK 5 8LK 7 

19 35 3 19 35 

20 38 4 20 38 

8LK 5 BLK 7 

17 33 1 17 33 
19 35 3 19 35 

8LK 9 

3 19 

4 20 

BLK 9 

1 17 

3 19 

f-< 
f-< 

--< 
--< 

0 

19 

12 

18 

TO 
430-TYPE 
KTU 

Fig. 47-tconnections for 429-Type KTU (Supplementary Hold Detector Circuit) and 430A KTU (Flutter Generator 
Circuit) in 598-Type Panel (Sheet 1 of 2). 
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ISS 7, SECTION 518-215-417 

NOTES : 
1. COL~N ASSIGN"ENT FOR LEFT-HAND BLK (1,3 ,5,7,9) IS A-E AND FOR RIGHT-HAND BLK (2,4,6,8,10) F-B. 2. TER"INALS 33 THRU 48 ARE SPARES ON CONN BLKS 9 AND 10. 
3. T AND R LEADS FRO" STATION SIDE OF 400-TYPE KTU TER"INATE DIRECTLY TO THE 

ASSIGNED PICKUP KEY AT TELEPHONE SET . 
4. LI"ITATIONS OF 430A KTU ARE AS FOLLOWS : 

(A) FL1 DR FL2 CAN SERVE A "AXI~" OF 50 LA"PS (51A) EACH . 
DIVIDE LA~S AS EVENLY AS POSSIBLE BETWEEN THE TWO LEADS . 

(B) SP LEAD CAN CONNECT TO A "AXI"~ OF 2D STATIONS. 
5. ANY TELEPHONE SET EQUIPPED WITH A HOLD KEY HAVING A SET OF TRANSFER CONTACTS AND 

SUFFICIENT CORD LEADS CAN INITIATE I HOLD . REWIRE HOLD KEY ACCORDING TO CONNECTION 
SECTION OF TYPE SET USED . 

6. WHEN USED WITH CONCENTRATOR SETS AND THE ·657 KEY "ODULE CONNECT AS FOLLOWS : 

~~~----~T~A--~27 SUPP 
- HOLD KEY 

PB 
8 

---

II P/0 429-
TYPE KTU 

P/0 235 OR 
236 TYPE KTU 

L----L-G5 __ ~ 3B>--S_P ____________ < 1S~----~ 

-r- HOLD KEY A1 GRD 
2 )>----ill• 

P/0 430A 
KTU 

-
P/0 400-
TYPE KTU 

-24V 

Fig. 47-t<:onnections for 429-Type KTU (Supplementary Hold Detector Circuit) and 430A KTU (FiuHer Generator 
Circuit) in 598-Type Panel (Sheet 2 of 2). 
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SECTION S 18-21 S-417 

TO 449A KTU 
FOR 2ND CIRC 
(IF PROVIDED 

TO 1ST 
PRINCIPAL 
TEL SET 

TO 1ST 
CO/PBX LINE 

TO ATTENDAN 
STATION 

TO 2ND 
CO/PBX LINE 

TO 2ND 
PRINCIPAL 
TEL SET 

T 

UIT 
) C(2) 

RC(PA1) § 

R(P1) 

T(P1) 

RG 

L(P1) 

A(P~ 

R( 1) 

T( 1) 

L( 1) 

A( 1) 

RC(1) 

;:~ 
L(AT2) 

RG 

T(AT1) 

R(AT1) 

RC(AT2) 

A(AT2) 

(RC(2) 
A(2) 

(A(P2) 
RG 

....... ,...-
..._ 

~v 

..._ -
- -

/ 

L..... 
r 

88B4- 25 CONN BLK 

~ 
(NOTES 1 AND 2) SHOWN FOR 

REFERENCE ONLY 
IJ1 IJ2 IJ3 IJ4 IJs IJ8 IJ7 IJa IJ9 IJ1DIJ111J121J131J141 PART OF 914A 

CONN 

BLK 1 BLK 3 
1 17 33 1 17 33 1 

13 29 45 13 29 45 13 

3 19 35 3 19 35 3 

4 20 36 4 20 36 4 

5 21 37 5 21 37 5 

8 22 38 8 22 38 8 

18 32 48 18 32 48 18 

14 30 48 14 30 48 14 

12 28 44 12 28 44 12 

9 25 41 9 25 41 9 

15 31 47 15 31 47 15 

49 50 49 50 49 

BLK 5 BLK 7 

17 33 1 17 33 

29 45 13 29 45 

19 35 3 19 35 

20 38 4 20 38 

21 37 5 21 37 

22 38 8 22 38 

32 48 18 32 48 

30 46 14 30 48 

28 44 12 28 44 

25 41 9 25 41 

31 47 15 31 47 

50 49 50 

BLK 9 
1 17 

13 29 

3 19 

4 20 

5 21 

8 22 

16 32 

14 30 

12 28 

9 25 

15 31 

49 50 

f-< 
f-< 

f-< 

f-< 

f-< 

f-< 

r-< 

14 

29 

31 

27 

22 

33 

TO 
448A 
KTU 

Fig. 48-Konnec:tions for 448A KTU (Variable Delay Timer Circuit) in 598-Type Panel (Sheet 1 of 2). 
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TO 1ST 
PRINCIPAL 
TELSET [" RC ( P1) 

LG 

TO ATTENDANT 
STATION 

A1 

LG 

L(AT1) 

RC ( AT 1) 

T(AT2) 

R(AT2) 

TO 2ND 
CO/PBX LINE ["" T(2) 

L(2) 

TO 2ND 
PRINCIPAL 
TEL SET 

L(P2) 

R(P2) 

T(P2) 

A1 

LG 

RC(P2) 

RC (PA2) 

C( 1) 
CUlT 

TO 449A KTU 
FOR 1ST CIR 
(IF PROVIDED ) 

r-

§ 

NOTES : 

~ 

L ,...... 

ISS 7, SECTION 518-215-417 

66B4-25 CONN BLK 

~ 
(NOTES 1 AND 2) SHOWN FOR 

REFERENCE ONLY 
IJ1 jJ2 jJ3 jJ4 jJ5 jJ6 jJ7 jJs jJ9 jJ1ojJ11jJ12jJ13jJ14j PART OF 914A 

CONN 

BLK 2 BLK 4 BLK 6 
4 20 36 4 20 36 4 20 

13 29 45 13 29 45 13 29 

5 21 37 5 21 37 5 21 
3 19 35 3 19 35 3 19 
12 2B 44 12 2B 44 12 28 

6 3B 

BLK B 
36 4 20 36 

45 13 29 45 

37 5 21 37 
35 3 19 35 
44 12 28 44 

6 

BLK 10 
4 20 

13 29 

5 21 
3 19 
12 2B 

28 --<• 

r---< 
r---< 

16 

26 

A 
6 22 3B 22 6 22 3B 22 3B 6 22 

- :; 
\ 

16 32 48 16 32 4B 16 
I 

I 
9 25 41 9 25 41 9 

7 23 39 7 23 39 7 
B 24 40 8 24 40 8 
10 16 42 10 16 42 10 

32 4B 16 32 

25 41 9 25 

23 39 7 23 
24 40 8 24 
16 42 10 16 

48 16 

41 9 

39 7 

40 8 

42 10 

32 

25 

23 

24 

16 

r-< 

--< 
--< 
r-< 

37 

35 

36 

39 

TO 
448A 
KTU 

1. COLU~N ASSIGN~ENT FOR LEFT-HAND BLK (1, 3, 5, 7, 9) IS A-E ANO FOR 
RIGHT-HAND BLK (2 , 4, 6, 8, 10) IS F-8 . 

2. TER~INALS 33 THRU 48 ARE SPARES ON CONN BLKS 9 AND 10 . 
§ USE FOR CO~ON AUDIBLE SIGNALING WHEN RINGER IS NOT TO BE CUT OFF . 

OPTION STRAPPING ON 448A KTU OPTION BLOCK 
STRAP TER~INALS 

FEATURES OPTION 
1ST CKT 2ND CKT 

INTERRUPTED RING w 5 TO 8 1 TO 4 
AUDIBLE STEADY RING T 6TO B 2 TO 4 SIGNALS 

STEADY BUZZER X 9 TO 8 3 TO 4 

Fig. 48- tConnections for 448A KTU (Variable Delay Timer Circuit) in 598-Type Panel (Sheet 2 of 2)t 
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TO 2ND 
PRINCIPA 
TELSET 

,I 

TO 1ST 
CO/PBX 
LINE 

S(P2) 

L(P2) 

SG 

RC* OR Bt(P2) 

L* OR Rt(P2) 

LG 

(RC* OR Ttl 1 l 
L* OR Rf(1) 

TO 
ATTENOAN 
STATION 

T l* OR Rf(AT1) ["'• "' "'"'I 

TO 448A KTU 
IF PROVIDED 

TO 2ND 
CO/PBX LINE 

TO 1ST 
PRINCIPA 
STATION 

l 

L* OR Rf(AT2) 
RC* OR Bt(AT2) 

(NOTE 4)-

C(2) 

[RC• "' Tll21 

l* OR Rf(2) 

SG 

L* OR Rt(P1) 

LG 

S(P1) 

L(P1) 

RC* OR Bt(P 1) 

;::. 

L-

~~~~ ...____,_ 

BlK 1 BlK 3 

1 17 33 1 17 

2 18 34 2 18 

3 19 35 3 19 

4 20 36 4 20 

7 23 39 7 23 

8 24 40 8 24 

10 26 42 10 26 

11 27 43 11 27 

6 22 38 6 22 

12 28 44 12 28 

16 32 48 16 32 

BLK 1 BLK 3 
16 32 48 16 32 

1 17 33 1 17 

2 18 34 2 18 

4 20 36 4 20 

9 25 41 9 25 

5 21 37 5 21 

15 31 47 15 31 

10 26 42 10 26 
14 30 46 14 30 

11 27 43 11 27 

66B4-25 CONN BlK 

~ 
(NOTES 1 AND 2) 

BlK 5 

33 1 17 33 1 

34 2 18 34 2 

35 3 19 35 3 

36 4 20 36 4 

39 7 23 39 7 

40 8 24 40 8 

42 10 26 42 10 

43 11 27 43 11 

38 6 22 38 6 

44 12 28 44 12 

48 16 32 48 16 

BLK 5 
48 16 32 48 16 

33 1 17 33 1 

34 2 18 34 2 

36 4 20 36 4 

41 9 25 41 9 

37 5 21 37 5 

47 15 31 47 15 

42 10 26 42 10 

46 14 30 46 14 

43 11 27 43 11 

ISS 7, SECTION S18-21 5-417 

8lK 7 

17 33 

18 34 

19 35 

20 36 

23 39 

24 40 

26 42 

27 43 

22 38 

28 44 

32 48 

BLK 7 

32 48 

17 33 

18 34 

20 36 

25 41 

21 37 

31 47 

26 42 

30 46 

27 43 

BlK 9 

1 17 

2 18 

3 19 

4 20 

7 23 

8 24 

10 26 

11 27 

6 22 

12 28 

16 32 

BLK 9 
16 32 

1 17 

2 18 

4 20 

9 25 

5 21 

15 31 

10 26 
14 30 

11 27 

SHOWN FOR 
REFERENCE ONLY 
PART OF 914A 
CONN 

~ 
f----< 

f-< 
f---< 
f----< 
f-< 
f---< 

f----< 
f----< 
f----< 
f----< 

f---< 
f-< 
f--< 

f---< 

f---< 
f----< 
f----< 

14 

9 

0 

19 

20 

21 

23 

25 

27 

38 

34 

12 

13 

37 

32 

39 

30 

24 

TO 
449A 
KTU 

f----< KT~ C( 1) 3 19 35 3 19 35 3 19 35 3 19 35 3 19 f----< OED 
TO 448A 16 
IF PROVI 

NOTES : 
1. COlU"N ASSIGN"ENT FOR LEFT-HAND BLK (1,3,5,7 ,9) IS A-E AND FOR RIGHT-HAND BLK (2,4,6,8 , 10) IS F-B. 
2. TER"INAlS 33 THRU 48 ARE SPARES ON CONN BLKS 9 AND 10 . 
3. ADO STRAP IF 448A KTU IS USED WITH 2ND CKT OF 449A KTU . NONE OF THE RINGER CONNECTIONS SHOWN ARE 

REQUIRED IF 448A KTU IS PROVIDED . 
4. ADD STRAP IF 448A KTU IS USED WITH 1ST CKT OF 449A KTU . IF 448A KTU IS PROVEDEO, NONE OF THE 

RINGER CONNECTIONS SHOWN ARE REQUIRED . 
* FOR CDI'V'10N AUDIBlE RINGING 

FOR LINE RINGING 

Fig. 49-tConnections for 449A KTU (Immediate Transfer Control Circuit) in 598-Type Panel. 
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SECTION 518-215-417 

1ST 
CIRCUIT 

21110 
CIRCUIT 

3RD 
CIRCUIT 

4TH 
CIRCUIT 

5TH 
CIRCUIT 

6TH 
CIRCUIT 

7TH 
CIRCUIT 

T1(C0) 

R1(CO) 

T1(STA) 

R1(STA) 

T2(C0) 

R2(CO) 

T2(STA) 

R2(STA) 

T3(C0) 

R3(CO) 

T3(STA) 

R3(STA) 

T4(C0) 

R4(CO) 

T4(STA) 

R4(STA) 

T5!CO! 

R5(CO) 

T5(STA) 

R5(STA) 

T6(C0) 

R6(CO) 

T6(STA) 

R6(STA) 

T7(C0) 

R7(CO) 

T7(STA) 

R7(STA) 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

6684-25 CONN 8LK 

~ 
(NOTES 1 AND 2) SHOWN FOR 

REFERENCE ONLY 
IJ1 IJ21J31J41J51J6 IJ71J81J91J101J111J121J131J141 PART OF 914A 

CONN 

BLK 1 8LK 3 8LK 5 

3 19 35 3 19 35 3 19 

4 20 36 4 20 36 4 20 

6 22 38 6 22 38 6 22 

7 23 39 7 23 39 7 23 

8 24 40 8 24 40 8 24 

9 25 41 9 25 41 9 25 

2 18 34 2 18 34 2 18 

11 27 43 11 27 43 11 27 

1 17 33 1 17 33 1 17 

10 26 42 10 26 42 10 26 

14 30 46 14 30 46 14 30 

12 28 44 12 28 44 12 28 

18 32 48 16 32 48 16 32 

8LK 7 

35 3 19 35 

36 4 20 36 

38 6 22 38 

39 7 23 39 

40 8 24 40 

41 9 25 41 

34 2 18 34 

43 11 27 43 

33 1 17 33 

42 10 26 42 

46 14 30 46 

44 12 28 44 

48 18 32 48 

8LK 9 

3 19 

4 20 

6 22 

7 23 

8 24 

9 25 

2 18 

11 27 

1 17 

10 26 

14 30 

12 28 

16 32 

f--< 
f---< 
f---< 
f--< 
f--< 

--< 

r-< 
f--< 

f--< 
f--< 

--< 

0 

19 

1 

20 

21 

22 

13 

25 

14 

23 

31 

--< 27 

r-< 38 

TO 
4518 
KTU 
(NOTE 3) 

15 31 47 15 31 47 15 31 47 15 31 47 15 31 f--< ( 12 
33 

13 29 45 13 29 45 13 29 45 13 29 45 13 29 f--< 29 

TO SHEET 2 

Fig. 50-t<:onnections for 4518 KTU (Music-On-Hold) in 598-Type Panel (Sheet 1 of 2). 
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FROPI 
SHEET 

TO 
CUSTOPIER 
PROVIDED 
PIUSIC 
SOURCE 

[ 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

NOTES : 

1 3 

2 4 

33-TYPE VOICE 
COUPLER 

10 

14 

1 

11 

6 

2 

12 

3 

9 

16 

15 

13 

PIT 7 
PIR 8 

8LK 2 

26 42 10 

30 46 14 

17 33 1 

27 43 11 

22 38 6 

18 34 2 

28 44 12 

19 35 3 

25 41 9 

32 48 16 

31 47 15 

29 45 13 

23 39 7 

24 40 8 

6684-25 CONN 8LK 

~ 
(NOTES 1 AND 2) 

llLK 4 8LK 6 

26 42 10 26 42 

30 46 14 30 46 

17 33 1 17 33 

27 43 11 27 43 

22 38 6 22 38 

18 34 2 18 34 

28 44 12 28 44 

19 35 3 19 35 

25 41 9 25 41 

32 48 16 32 48 

31 47 15 31 47 

29 45 13 29 45 

23 39 7 23 39 

24 40 8 24 40 

1. COLUPIN ASSIGNPIENTS FOR LEFT- HAND BLK IS A-E AND FOR 
RIGHT-HAND 8LK F-8 . 

2 . TERPIINALS 33 THRU 48 ARE SPARES ON CONN 8LKS 9 AND 10. 
3. 400H KTU NOT COMPATIBLE WITH 4518 KTU . 

10 

14 

1 

11 

6 

2 

12 

3 

9 

16 

15 

13 

7 

8 

ISS 7, SECTION 518-215-417 

8LK 8 

26 42 

30 46 

17 33 

27 43 

22 38 

18 34 

28 44 

19 35 
25 41 

32 48 

31 47 

29 45 

23 39 

24 40 

8LK 10 

10 26 

14 30 

1 17 

11 27 

6 22 

2 18 

12 28 

3 19 

9 25 

16 32 

15 31 

13 29 

7 23 

8 24 

SHOWN FOR 
REFERENCE ONLY 
PART OF 914A 
CONN 

M 

r---< 
--< 
--< 

--< 
--< 

--< 
--< 

r---< 
r---< 
M 

r---< 
--< 

--< 
--< 

39 

30 

12 

24 

32 

8 

9 

26 

16 

37 

34 

32 

28 

35 

36 

TO 
4518 
KTU 
(NOTE 3) 

Fig . 50- .Connections for 4518 KTU (Music-On-Hold) in 598-Type Panel (Sheet 2 of 2). 
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SECTION 518-215-417 

TO POWER 
SUPPLY 

1ST liNE [ 

4TK lii£ [ 

5TK liNE [ 

6TH liOE [ 

TTH liNE [ 

8GRO 

T( 11 

R( 11 
EXT( 1) 

EXR( 11 
T(2) 

R(2) 

EXT(2) 

EXR(2) 

T(3) 

R(3) 

EXT(3) 

EXR(3) 

T(4) 

R(4) 

EXT(4) 

EXR(4) 

T(5) 

R(5) 

EXT(S) 

EXR(5) 

T(6) 

R(6) 

EXT(6) 

EXR(6) 

T(7) 

R(7) 

EXT(7) 

EXR(7) 

1' 

2 

3 

4 

5 

6 

7 

r--
8 

9 

10 

11 

12 

13 

14 

TO SHEET 2 

8LK 1 

2 18 34 2 

3 19 35 3 

4 20 36 4 

6 22 38 6 

14 30 46 14 

7 23 39 7 

8 24 40 8 

11 27 43 11 

13 29 45 13 

16 32 48 16 

15 31 47 15 

10 26 42 10 

12 28 44 12 

9 25 41 9 

1 17 33 1 

6684-25 CONN 8LK 

~ 
(NOTES 1 AND 2) 

8LK 3 8LK 5 

18 34 2 18 34 

19 35 3 19 35 

20 36 4 20 36 

22 38 6 22 38 

30 46 14 30 46 

23 39 7 23 39 

24 40 8 24 40 

27 43 11 27 43 

29 45 13 29 45 

32 48 18 32 48 

31 47 15 31 47 

28 42 10 26 42 

28 44 12 28 44 

25 41 9 25 41 

17 33 1 17 33 

8LK 7 

2 18 34 

3 19 35 

4 20 36 

6 22 38 

14 30 46 

7 23 39 

8 24 40 

11 27 43 

13 29 45 

18 32 48 

15 31 47 

10 26 42 

12 28 44 

9 25 41 

1 17 33 

8LK 9 

2 18 

3 19 

4 20 

6 22 

14 30 

7 23 

8 24 

11 27 

13 29 

16 32 

15 31 

10 26 

12 28 

9 25 

~~ 9 

0 

19 

~I 

~ 

~ 

r----< 
f-< 
f-< 

31 

20 

21 

~· 25 TO 
452A 
KTU 

~ 29 

~ 38 

f-< 33 

f-< 
f-< 
f-< 

1 17r-< 

23 

27 

22 

14 

Fig. 51 -tconnections for 452A KTU (Power Failure Ringing Circuit) in 598-Type Panel (Sheet 1 of 2). 
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FROPI 
SHEET 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

NOTES : 

ISS 7, SECTION 518-215-417 

6684-25 CONN 8LK 

~ 
SHOWN FOR 
REFERENCE ONLY 

IJ1 IJ2 IJ3 IJ4 IJs IJ6 IJ7 IJ8 IJ9 IJ1oiJ11IJ12IJ13IJ14I PART oF 914A 
CONN 

8LK 2 8LK 4 8LK 6 

3 19 35 3 19 35 3 19 

12 28 44 12 28 44 12 28 

11 27 43 11 27 43 11 27 

13 29 45 13 29 45 13 29 

16 32 48 16 32 48 16 32 

9 25 41 9 25 41 9 25 

15 31 47 15 31 47 15 31 

1 17 33 1 17 33 1 17 

2 18 34 2 18 34 2 18 

7 23 39 7 23 39 7 23 

8 24 40 8 24 40 8 24 

10 26 42 10 26 42 10 26 

14 30 46 14 30 46 14 30 

6 22 38 6 22 38 6 22 

8LK 8 

35 3 19 35 

44 12 28 44 

43 11 27 43 

45 13 29 45 

48 16 32 48 

41 9 25 41 

47 15 31 47 

33 1 17 33 

34 2 18 34 

39 7 23 39 

40 8 24 40 

42 10 26 42 

46 14 30 46 

38 6 22 38 

8LK 10 

3 19 

12 28 

11 27 

13 29 

18 32 

9 25 

15 31 

1 17 

2 18 

7 23 

8 24 

10 26 

14 30 

6 22 

--< 
--< 
--< 

r--< 

f--< 
r---< 
r---< 

--< 
--< 
--< 
--< 
r---< 
f--< 
f--< 

16 

26 

24 

28 

34 

37 

32 

12 

13 

35 

36 

39 

30 

8 

TO 
452A 
KTU 

1. COLUPIN ASSIGNPIENTS FOR LEFT-HAND 8LK (1 , 3, 5 , 7, 9) 8LK IS A-E ANO FOR 
RIGHT-HAND 8LK (2 , 4, 6 , 8 , 10) IS F-8 . 

2. TERPIINALS 33 THRU 48 ARE SPARES ON CONN 8LKS 9 ANO 10 . 

Fig. 51 - Konnections for 452A KTU (Power Failure Ringing Circuit) in 598-Type Panel (Sheet 2 of 2). 
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SECTION 518-215-417 

TO SII'IILAR 
TIE LINE 
CKT -DISTANT ( 
END (NOTE 3) 

CONNECT AS 
REQ FOR 
CONTROL 

T 
R 
SP 

B-B1 
R-R1 

STRAP~ 

.~ TO AUDIBLE( 
SIGNAL 

TO DIOOE ·(R1 tO+ 
,.ATRIX -=C::.:.Al.:.(R:.:C.!....) __ ::::::J_..J 

c::.~ 

TO LOCAL [ 
TELSET 

TO SIGNAL 
KEY 
(NOTE 4) 

T 
R 
LG 
L 
s 
SG 

BLK 1 
1 17 33 1 
2 1B 34 2 
4 20 36 4 
5 21 37 5 
3 19 35 3 
6 22 38 6 

BLK 2 
1 17 33 1 
2 18 34 2 
5 21 37 5 
6 22 38 6 
3 19 35 3 
4 20 36 4 

OPTION STRAPPING ON 461A KTU OPTION BLK 

FEATURES OPTION STRAP 
TER,.INALS 

UNDER INTERRUPTED RING w 7 TO B 
CONTROL OF 

STEADY RING T 6 TO 7 TI,.E-OUT 
CIRCUIT C~N WITH DIODE s 7 TO 8 
(B RELAY) MTRIX CONTROL 

STEADY RING R 
C~ WITH DIODE 4 TO 6 
.. ATRIX CONTROL N 

10 SECONDS X 1 TO 2 

TI..e-OUT 16 SECONDS z 2 TO 3 

23 SECONDS WITHOU RE..aVE 
X OR Z X OR Z 

STRAPS 

AUDIBLE RINGBACK TONE .. 9 TO 10 

SHOWN FOR 
REFERENCE 
ONLY 
(PART OF 
914 

BLK 3 BLK 5 BLK 7 BLK 9 
A CONN) 

17 33 1 17 33 1 
1B 34 2 1B 34 2 
20 38 4 20 36 4 

21 37 5 21 37 5 
19 35 3 19 35 3 
22 38 6 22 3B 6 

17 33 1 
1B 34 2 
20 36 4 
21 37 5 
19 35 3 
22 38 6 

17 

~ 1B 
20 r-< 
21 
19 

~ 22 

14 
9 

19 

O TO 
1 461A 

KTU 

BLK 4 BLK 6 BLK 8 BLK 10 
17 33 1 17 33 1 
1B 34 2 1B 34 2 
21 37 5 21 37 5 
22 38 6 22 38 6 

17 33 1 
1B 34 2 
21 37 5 
22 3B 6 

17 
1B 
21 
22 

~ 
r-< 

12 
13 

19 35 3 19 35 3 19 35 3 19 r-< 
B 

16 
20 36 4 20 36 4 20 36 4 20 

NOTES: 
1. COLU~ ASSIG~ENT FOR LEFT-HAND 

BLK ( 1,3,5, 7 ,9) IS A-E AND FOR 
RIGHT-HAND BLK (2,4,6,B,10) IS F-8. 

2. TER,.INALS 33 THRU 4B ARE SPARES ON 
CONNECTING BLOCKS 9 AND 10. 

3. PRIVATE LINE CIRCUIT AT DISTANT END ,.AY 
BE A 414A KTU ( .. 0), 416A KTU, OR ANY 
OTHER TYPE PRIVATE LINE UNIT REQUIRING 
RINGING VOLT AGE FOR THE RING UP CIRCUIT 
AND FURNISHING RINGING VOLTAGE FRO,. THE 
SIGNAL CIRCUIT. 

4. SIGNAL KEY ,.AY BE A CONVERTED PICKUP 
KEY OR ANY EXTERNAL NONLOCKING KEY . 

Fig. 52-t<:onnedions for 461A KTU (Manual Signaling, Ringdown Private line Circuit) in 598-Type Panelt 
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SHOWN FOR REFERENCE ONLY 

TO POWER .:..B _:G.:..:;RD:..___4 
SUPPLY 
(NOTE 1) .:..B...:B.;.;.AT;,..:c'___:~ 

NOTES 

TS A (NOTE 2) 
15 J1-14 

17 J1-7 

17 JB-14 

1. B BAT AND GRO PROVIDED AS DEDICATED WIRING , 
NO OTHER CONNECTIONS ARE REQUIRED . 

2. KTU "AY BE INSTALLED IN ANY AVAILABLE JACK. 

Fig. 53-Connections for 467A KTU (Low Voltage 
Monitor Circuit) in 598-Type Panel 

ISS 7, SECTION 518-215-417 
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SECTION 518-215-417 

6684-25 CONN 8LK 

~ 
(NOTES 1 AND 2) 

SHOWN FOR 

I J1 I J2 1 Jal J4 1 J5 l J6 l J7 l J8 l J9 l J101 J11 l J121 J131 J141 ~~~~R~~c~1~~LY 
CONN 

TO TELESET lAIIPS 
POWERED FROII 
400-TYPE KTU 

(NOTE 3) 

NOTES: 
1. COLUIIN ASSIGNIIENTS FOR LEFT-HAND 8LK (1,3,5,7 ,9) IS A-E 

AND FOR RIGHT-HAND 8LK (2,4,6,8,10) IS F-8. 
2. TERIIINALS 33 THRU 48 ARE SPARES ON CONN 8LKS 9 AND 10 . 
3. PLACE STRAP FROII CONNECTOR TERIIINAL OF 400-TYPE KTU 

REQUIRING LAIIP IIULTIPLE TO CONNECTOR TERIIINAL OF 469A KTU. 
ADDITIONAL LAIIPS ARE POWERED FROII 469A KTU. 

Fig. 54-tconnections for 469A KTU (Lamp Extender Circuit) in 598-Type Panel4 
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TO CD 
LINE 

TO 
UNRESTRICTED 
TELEPHONE 
SET 

TO 
RESTRICTED 
TELEPHONE 
SET 

[ "'" R(CO} 

A lUI 

RG 

RC 

T 
R 

..!.!_ 

....!&__ 

RG 

RC 

T 

R 

A 

A1 

LG 

L 

ISS 7, SECTION 518-215-417 

6684-25 CONN 8LK 

~ 
(NOTES 1 AND 2) SHOWN FOR 

REFERENCE ONLY 
IJ11J2!J3!J4!J51J6jJ7jJ8 IJ9jJ1DjJ111J121J131J141 PART OF 914A 

CONN 

8LK 1 8LK 3 8LK 5 8LK 7 8LK 9 

1 17 33 1 17 33 1 17 33 1 17 33 1 17 ,..........( 

2 18 34 2 18 34 2 18 34 2 18 34 2 18 f--< 
;-- 6 22 38 6 22 38 6 22 38 6 22 38 6 22 f--< 

BLK 2 8LK 4 8LK 6 BLK 8 BLK 10 

- 1 17 33 1 17 33 1 17 33 1 17 33 1 17 f--< -- 2 18 34 2 18 34 2 18 34 2 18 34 2 18 ~ 
3 19 35 3 19 35 3 19 35 3 19 35 3 19 ~ 

I J1 1 J2 1 J3 1 J4 1 JSI J6 1 J7 1 J8 l J9 IJ1DIJ 111J121J131J141 

BLK 1 8LK 3 8LK 5 8LK 7 
....__ 1 17 33 1 17 33 1 17 33 1 17 33 

'--- 2 18 34 2 18 34 2 18 34 2 18 34 

5 21 37 5 21 37 5 21 37 5 21 37 

6 22 38 6 22 38 6 22 38 6 22 38 

8LK 2 8LK 4 8LK 6 8LK 8 

1 17 33 1 17 33 1 17 33 1 17 33 

2 18 34 2 18 34 2 18 34 2 18 34 

..__ 
3 19 35 3 19 35 3 19 35 3 19 35 

4 20 36 4 20 36 4 20 36 4 20 36 

5 21 37 5 21 37 5 21 37 5 21 37 

6 22 38 6 22 38 6 22 38 6 22 38 

NOTES : 
1. COLU~ ASSIGN"ENTS FOR LEFT-HAND 8LK (1,3 ,5,7,9) IS A-E 

AND FOR RIGHT-HAND 8LK (2,4,6 ,8,10) IS F-8 . 
2. TER"INALS 33 THRU 48 ARE SPARES ON CONN 8LKS 9 AND 10 . 

BLK 9 

1 17 f--< 
2 18 f--< 
5 21 

6 22 f--< 
8LK 10 

1 17 f--< 
2 18 f--< 

3 19 ~ 
4 20 

5 21 

6 22 ~ 

14 

9 

12 

13 

16 

14 

9 

TO 
4718 
KTU 

TO 
400-TYPE 

12 KTU 

13 

16 

8 

Fig. 55-tconnections fO< 4718 KTU (Battery Reversal Toll Restriction Circuit) in 598-Type Panel41 
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SECTION 518-215-417 

1ST 
CIRCUIT 

2ND 
CIRCUIT 

3RD 
CIRCUIT 

[ 
(NOTE 3) 

T(STA) 

R(STA) 
A 

L 

T(STA) 
R(STA) 

A 

L 
T(STA) 
R(STA) 
A 

L 

T(STA) 

6684-25 CONN BLK 

[fBlD 
(NOTES 1 AND 2) SHOWN FOR 

REFERENCE ONLY I J 1 I J2 I J3 I J4 I J5 I J6 I J7 I JB I J9 I J1D I J 111 J121 J131 J141 (PART OF 914A 
CONN) 

BLK 1 BLK 3 

B 24 40 B 24 40 B 

3 19 35 3 19 35 3 

4 20 36 4 20 36 4 

11 27 43 11 27 43 11 

9 25 41 9 25 41 9 

10 26 42 10 26 42 10 

1 17 33 1 17 33 1 

BLK 5 BLK 7 

24 40 B 24 

19 35 3 19 

20 36 4 20 

27 43 11 27 

25 41 9 25 

26 42 10 26 

17 33 1 17 

BLK 9 

40 B 24 

35 3 19 

36 4 20 

43 11 27 

41 9 25 

42 10 26 

33 1 17 

---<• 21 

D ---< 

~ 
~ 

---< 
---< 
---< 

19 

25 

22 

23 

14 
4TH 
CIRCUIT 

[ 
[ 
[ R(STA) 
~ TO 

TO 34A 
VOICE 
CDIIPLER [ 

Page 68 
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L 
,.2 

,., 

6 22 3B 6 22 3B 6 22 3B 6 22 3B 6 22 ---< 
7 23 39 7 23 39 7 23 39 7 23 39 7 23 ---< 
16 32 4B 16 32 4B 16 32 4B 16 32 4B 16 32 ~ 

BLK 2 BLK 4 BLK 6 BLK B BLK 10 

1 17 33 1 17 33 1 17 33 1 17 33 1 17 f--< 
- 16 32 4B 16 32 4B 16 32 48 16 32 48 16 32 ---< 

9 25 41 9 25 41 9 25 41 9 25 41 9 25 ---< 
B 24 40 8 24 40 8 24 40 B 24 40 B 24 ---< 
11 27 43 11 27 43 11 27 43 11 27 43 11 27 ---< 
7 23 39 7 23 39 7 23 39 7 23 39 7 23 ---< 
10 26 42 10 26 42 10 26 42 10 26 42 10 26 ---< 
3 19 35 3 19 35 3 19 35 3 19 35 3 19 r---< 

NOTES : 
1. COLu..N ASSIG~ENTS FOR LEFT-HAND BLK IS A-E AND FOR RIGHT-HAND BLK IS F-B . 
2. TER,.INALS 33 THROUGH 48 ARE SPARES ON CONN BLKS 9 AND 10 . 
3. THIS KTU SHOULD BE USED FOR 4 CIRCUITS ONLY . THE 116A1 CIRCUIT ,.DDULE SHOULD 

1 
498A 

20 KTU 

3B 

12 
34 

37 

36 

24 

35 

39 

16 

NOT BE ADDED TO THIS UNIT BECAUSE OF WIRING INCD,.PATIBILITY IN THE 598-TYPE PANEL . 

Fig. 56-tconnections for 498A KTU (Music-On-Hold) in 598-Type Panel. 



BELL SYSTEM PRACTICES 
AT&TCo Standard 

SECnON 511-215-411 
laaue 2, November 1971 

SERVICE 

1A2 KEY TELEPHONE SYSTEM 

PANELS 

601-, 602-, AND 603-TYPE 

1. GENERAL 

1.01 The 601A, 602A, and 603A (Fig. 1, 2, and 
3) panels provide auxiliary mounting facilities 

for the 400 series key telephone units required to 
provide basic dial intercom, deluxe dial intercom, 
and intercom TOUCH-TONE® calling, respectively. 

1.02 This section is reissued to: 

e Cover complete redesign of factory wiring 
within the panels 

e Add identification and installation information 
formerly contained in Section 518·215·118 
which is hereby canceled. 

Since this reissue covers a general revision, arrows 
ordinarily used to indicate changes have been 
omitted. 

Caution: Issue 1 of this section and Issue 
2 of Section 618-215-118 cannot be used 
for identiJJcation, .irJstallation. and connecti0l18 
of 601A, 602A, and 609A panels. 

Fig. 1--~CilA Panel 

@ American Telephone and Telegraph Company, 1971 

Printed in U.S.A. , ... 1 



SECTION 518-215-418 

Fig. 2-602A Panel 

1.03 This issue of the section is based on the 
following drawings: 

• SD-69608-01, Issue 3-Station Systems, Key 
Telephone System No. 1A2, Dial 
Intercommunicating and Miscellaneous Panels 

• SD-69567-01, Issue 8--Station Systems, Key 
Telephone System No. 1A2, Dial Selective 
Intercommunicating Line Circuit. 

If this section is to be used with equipment or 
apparatus reflecting later issues of the drawings, 
reference should be made to the SDs to determine 
the extent of the changes and the manner in which 
the section may be affected. 

1.04 Basic Dial Intercom: A station (on pickup) 
is connected to a common talking path which 

is part of the selector circuit. Station selection is 

Page 2 

Fig. 3-603A Panel 



then accomplished by dialing one digit (for 10-station 
selector) or two digits (for 19-station selector). 

1.05 Deluxe Dial Intercom: Same as basic dial 
intercom plus flashing lamps on incoming 

calls, dial tone, station busy tone, audible ringback 
tone, and interrupted ringing. 

2. IDENTIFICA TJON 

PURPOSE 

In 1A2 Key Telephone System arrangements 
to provide auxiliary mounting facilities for 
584-type panels in large centralized installations. 

ORDERING GUIDE 

Panel, 601A 

Panel, 602A 

Panel, 603A 

(a) Replaceable Components 

• Fuse, 24C (2A)" 

• Fuse, 24E (1/2A)* 

• Fuse, 24G (1-113A) t 

• For 601 and 602A panels. 

t For 602A panel only. 

(b) Associated Apparatus (Order Separately) 

• Block, Connecting, 66B4-25 (as required) 

• Cable, Connector, A25B, A50B, or A75A (as 
required) 

• Mounting, Apparatus, 69B or 690 (as required, 
order per Table A) 

• Unit, Telephone, Key (as required, order 
per Table A) 

• 1A1 Matrix Block 

ISS 2, SECTION 518-215-418 

DESIGN FEATURES 

(a) Can be installed on a 23-inch relay rack by 
using a 99A (MD) or 99B bracket or in a 

16-type apparatus mounting. 

(b) Four No. 8-32 RHM mounting screws are 
furnished with each panel. 

(c) A retainer is provided to lock the KTUs in 
the connectors. 

601A Panel 

(d) Arranged to mount three basic dial intercom 
circuits (Table A). 

602Panel 

(e) Arranged to mount one deluxe dial intercom 
circuit (Table A). 

60JA and 602A Panels 

(f) Factory wiring is provided from the connectors 
to the jacks. This permits use of connector 

cables for line and station terminations. 

(g) Connecting block on panel for terminating 
power, option, and TOUCH-TONE leads. 

(h) Fuse panel provided with 24-type fuses for 
power distribution (Table B). 

(i) Dimensions are 6 inches wide by 8 inches 
high. 

603A Panel 

(j) Designed to mount 426A and 427B (Series 
4) or C KTUs (Tab le A) to provide 

TOUCH-TONE calling in 601A and 602A panels. 

(k) Equipped with a 5-foot cable stub for 
connecting to the 601A or 602A panel. 

(I) Dimensions are 4-112 inches wide by 8 inches 
high. 

,... 3 



SECTION 518-215-418 

TABLE A 

DIAL INTERCOM FUNCTION PANELS 
APPARATUS * 
MOUNTINGS 

KTU 601A 602A 603A 69B 69D 

407B 10-Code Selector Circuit • • 
413A Auxiliarv RiniZUo Circuit • 
420A Loml Line Circuit • 
421A Transfer Circuit(for DSS) •t 
422B Station Busy Selector Circuit • 
423A Dial Tone, Busy Tone, and • Audible RinJZback Tone Circuit 
424A 19-Code Selector Circuit • • 
425B Flashin~r Lamo Circuit • 426A 
& 427B 

TOUCH-TONE Adapter Circuit (Series • 
4) or C 

* The 69-type apparatus mountings and associated KTUs provide optional features for the dial intercom 
systems. See Fig. 4 through 13 for additional information. 

t If interrupted signal for intercom differs from that provided by existing panel interrupter, a separate 
421A KTU and 69D apparatus mounting must be provided. 

TABLE B 

FUSE FUNCTIONS FOR 601A AND 602A PANELS 

FUSE CONN 
PANEL SIZE CODE SERVED ±10v ±1sv ss t ABAT. BBAT. 

Fl V2A 24E JlA&B • 
F2 2A 24C • 
F3 l/2A 24E J2A&B • 

601A F4 2A 24C • 
F5 l/2A 24E J3A&B • 
F6 2A 24C • 
Fl 1-1/3A 24G J3A&B* • F2 1-1/3A 24G Serves • 

all conn 
602A F3 l/2A 24E J3A&B • 

F4 1/2A 24E JlB • 
F5 2A 24C J3A&B • 

* Also serves 603A panel. 
t May be .±lOY, -24V, ±lSV, or ±105V, depending on option provided. 

'ag• .. 



3. INSTALLATION 

3.01 For information on apparatus mountings 
and relay racks, refer to Section 463-140-100. 

3.02 Fig. 4 through 13 show panel and connecting 
block layouts for 601A, 602A, and 603A 

panels. 

3.03 When a 424A KTU (19-code circuit) is used 
in the 602A panel, an additional 422B KTU, 

69D apparatus mounting, an A25B connector cable, 
and a 66B4-25 connecting block are required. (See 
Fig. 9 for layout.) 

Note: A separate 421A KTU must be provided 
in a 69D apparatus mounting if interrupted 
signal for intercom differs from that provided 
by existing panel interrupter (see Fig. 8 and 
9 for layout) 

3.04 Panel and connecting block layouts are shown 
for optional features such as preset conference, 

DSS, and long line circuits. These configurations 
require additional 66-type connecting blocks, connector 
cables, 69-type aijparatus mountings, and KTUs. 
(See Fig. 6, 7, 10, 11, and 12, whichever apply, 
for layouts of these options.) 

3.05 Install panels on relay rack or 16-type 
apparatus mountings in the usual manner. 

A 99A (MD) or 99B bracket must be used when 
installing the panels on a relay rack. 

3.06 Install 69-type apparatus mountings (if 
required). 

3.07 Install 66B4-25 connectin~r hlocks and stencil 
each block as required (Fig. ~ through 12). 

COl A,B , C,D,.F' 

TO STATIONS 
VI A CROSS­

CONNECTIONS 
AS RfQU IR(O 

6684 - 25 
CONN BLK 
l ErT HAND BLK 

lffhQJ 
~~ TO 

PANEL 

ISS 2, SECTION 518-215-418 

60JA and 602A Panels 

3.08 Install A25B connector cables from panels 
to connecting blocks. 

Note: A75A and A50B connector cables can 
als.o be used to connect 601A and 602A panels, 
respectively, to the connecting blocks. When 
using the A75A connector cable, the conductors 
in the BL-W, 0-W, and G-W binders are 
terminated on connecting blocks 1, 2, and 3, 
respectively. When using the A50B connector 
cable, terminate the conductors in the BL-W 
and 0-W binder on connecting blocks 1 and 
2, respectively. 

3.09 After all other panel connections have been 
made , use 20-gauge strapping wire to 

terminate power leads to connecting block on the 
panel. Strip en.ds of wire and be careful to avoid 
shorting adjacent terminals; then, connect power 
leads to the power supply provided for the 584-
type panels. 

3.10 Install key telephone units. 

3.11 Make certain fuses are properly installed 
and not blown after power leads have been 

terminated. 

603A Panel 

3.12 Terminate free end of cable stub on connecting 
block located on 601A (Fig. 15) or 602A (Fig. 

23) panel. Do not cut cable stub. 

3.13 Install key telephone units. 

4. CONNECTIONS 

4.01 Fig. 14 and 22 show the connections of A25B 
connector cables to 66B4-25 connecting blocks 

for 601A and 602A panels, respectively. 

4.02 The method of terminating leads on the 
66B4-25 connecting block is shown below: 

6684-25 
CONN BLK 
RIGHT H.UC BlK 

~ 
~~COL r, E, O, C, B 

TO TO STAT IONS 
PANEL VI A CROSS­

CONNfCTIONS 
AS REQU I RED 

Page 5 



SECTION 511-215-411 

4.03 TOUCH-TONE (603A panel), power, interrupter 
and option connections for the 601A, and 

602A panels are shown in Fig. 15 and 23, respectively. 
These connections should be made on the 66T1 
connecting block located on the panel before 
installing KTUs. 

4.04 Fig. 14 through 31 cover station connections, 
option connections, basic dial intercom, deluxe 

dial intercom, and 603A panel connections. 

Do not cut cable tail on 603A paneL 
Store excess lenlflb by dressinlf in 
place. 

CONNECTION INDEX 

601A Panel (Iaaie Diallntercam) 

Fig. 14-A25B Connector Cables to 66B4-25 
Connecting Blocks 

Fig. 1fr-Power Leads, Option Strapping, ·and 
TOUCH-TONE Connections 

Fig. 16-424A KTU-Transfer Digit Lead 
Connections 

Fig. 17-407B KTU-Station Connections 

Fig. 18-424A KTU-Station Connections 

Fig. 19-420A KTU, Long Line Circuit Mounted 
in 69B Apparatus Mounting 

Fig. 20-421A KTU Arranged for DSS Mounted 
in 69B Apparatus Mounting 

Fig. 21-1A1 Matrix Block, Optional Dial Selected 
Preset Conference 

602A Panel (Deluxe Dial Intercom) 

Fig. 22-A25B Connector Cables to 66B4-25 
Connecting Blocks 

Pa .. 6 

Fig. 23-Power and Interrupter Leads, Option 
Strapping, and TOUCH-TONE 
Connections 

Fig. 24-424A KTU-Transfer Digit Lead 
Connections 

Fig. 2fr.-422B KTU-X1-XO, Station Busy 
Selector Circuit for Adding Tens Group 
and Optional 421A KTU to Provide 
Interrupted Signaling 

Fig. 26-407B KTU, Station Connections 

Fig. 27-424A KTU, Station Connections 

Fig. 28-420A KTU, Long Line Circuit-Mounted 
in 69B Apparatus Mounting 

Fig. 29-421A KTU Arranged for DSS Mounted 
in 69D Apparatus Mounting 

Fig. 30-421A and 413A KTUs, Preset Conference 
Circuit Mounted in 69D Apparatus 
Mounting, and 1A1 Matrix Block 

Fig. 31-421A KTU, Preset Conference Circuit 
Mounted in 69D Apparatus Mounting 

5. REFERENCES 

5.01 For additional information, refer to the 
following: 

• Section 518-01~101 Centralized Key Telephone 
Installations 

e Section 518-215-400 Service, 1A2 KTS Key 
Telephone Units, 400 Series. 

• Section 518-215-410, Service , 1A2 KTS, 
Panels, 583-and 584-Type 

• Sect ion 461-620-100, Matrix Block-1A1, 
Identification, Installation, Wiring and 
Maintenance 
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60 I A PANEL 
r -- - - - ----~-------- -~--- --- ---1 
~ - - - ~0~8- - - - ~- -- ~0~8-- - _I_ - - _4~7_!1_ -- _J 
I Jl A J2A I J3A : 
I 

1- ­
I 
I 
I 
I 
I 
L---- - --

A2SB 
CONN 
CABLES 

BLK I BLK 2 

6684-2~ CONNECTING BLOCKS 

SEE FIG.I7 FOR CONNECTIONS 

fig. ~1A Panel and Cannedlng Black Layout with Three 407B KTU1 

60 l A PANEL r---r---,--, 
I ~·:. - L ~2~ - L ~2~ _J 
~ J I A I J2A I J3A I 
1 I I 1 
1 I I I 
I I I I NOTE : L __ I __ ~ _j SEE FIG . 18 FOR CONNECTIONS. 

I I 
I I 
I I 
I 
L __ 

BLK I BLK 3 

6684-25 CONNECTING BLOCKS 

fig. 5--601A Panel and Connedlng Block Layout with ThrH 424A KTUa 
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SECTION 518-215-418 

60 I A PANEL 

[ 0e~z~ I ~~40l ~00~~ 
I J IA I J2A I J3A 66TI I 

I I CONN I I BLK 

I I 
I 
I 
I­
I 
I 
I 
L __ _ 

BLK I 

I 
1 

BLK 3 

690 
APPARATUS 
MOUNT lNG 

~--, 

I_~~~J 
I CONN A I 

I 
I 

I I 
L __ _j 

66B4 - 25 CONNECTING BLOCKS 
NOTE : 

SEE F IG. 20 FOR CONNECT IONS . 

STRAPS 

BLK 4 

TO 
POWER 
SUPPLY 

Fig. 6--601A Panel and Connedlng Block layout with Optional DSS Circuit 
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BLK I BLK 3 

69B 
APPARATUS 
MOUNT lNG 

r-.-roA-;--, 
L- _j 
I CONN A I 
I I 
I I 
I I 
L __ j 

STRAPS 

Se84-2S CONNECTING BLOCKS 

II SEE FlO. 19 FOR CONNECTIONS TO LONG LINE CIRCUIT. 
t SEE FIG. 2 1 FOR CONNECTIONS TO PRESET CONFERENCE CIRCUIT . 

BLK 4 

ISS 2, SECTION 511-215-418 

t STRAPS 

TO 
POWER 
SUPPLY 

STRAPS II 

Fig. 7-601A Panel and Connedlng Block Layout with Optional Long Line Circuit or Preset Conference Circuit 
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602A PANEL 

r - - - - - -,. - -- -- - -r - -- - - - - - j 
\ :~~ :~::: : 4258 1 4078 __ : 
r---- --r- t ~ 

JIA J2A J3A I 

JIB 

I 

1----

BLK I 

0 I 

I 
_l __ 

(SEE 
NOTE I 

J2B 

0 

BLK 2 

6684-2, CONN BLKS 
NOTE : 

.._ __ 
-; 

- - J 

NOTE: 
TH I S CONN CABLE AND 
CONN 8LK ARE NOT 
REQUIRED WHEN TME 
4078 KTU IS USED 
WITHOUT STATION 
BUSY OPTION 

SEE FIG. 2' AND 26 FOR CONNECTIONS 

69D 
APPARATUS 
MOUNTING r------., 

: 421A(BI : 

r---- -----" 
I 

I I 
I 

CONN B 

__ ..J 

BLK 3 

Fig. 8-602A Panel and Connecting Block Layout 
with 4078 KTU (10-Code Circuit) 
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STRAPS 

66B'4-25 CONNECTING BLOCKS 

NOTE : SEE FIG . 25 AND 27 FOR CONNECTIONS . 

690 
APPARATUS 
~NT ING 

j422s(A)l 
I- 421AIBl I 
I C;N--;:1 
I 
I 
I 
L __ 

STRAP 

BLK 4 

TO 
POWER 
SUPPLY 

Fig. 9-602A Panel and Connecting Block Layout with 424A KTU (19-Code Circuit) 

66B4 - 25 CONNECTING BLOCKS 

NOTE : 

SEE FIG . 29 FOR CONN ECT IONS . 

690 
APPARATUS 
~NTING 

~~~:-l 
I-- _ _j 
I CONN I 

I I 
I 
I I 
L __ J 

STRAPS 

BLK 3 

A25B CONN 
CABLE 

Fig. 10-602A Panel and Conneding Block Layout with Optional DSS Circuit 
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CABLES 

BLK I 

NOTE : 

STRAPS 

690 
APPARATUS 
MOUNTING 

i4ZIA(Ail 

L·~~~~J 
ICONNA I 
I I 

I 

It 
lo---.jo- AZSB 

STRAPS 

6684-25 CONNECTING BLOCKS 

CONN 

CABLES 

SEE FIG. 30 FOR CONNECTIONS fOR DIAL SELECTED PRESET CONFERENCE AND 
FIG. 31 FOR CONNECTIONS fOR SIGNAL KEY OPERATED PRESET CONFERENCE. 

*NOT REQUIRED FOR SIGNAL KEY OPERATED PRESET CONFERENCE 

Fig. 11~A Panel and Connecting Block Layout with Optional Preset Conference Circuit 



602A PANEL 

Gz2s (J iAi r ~2~ - I 4-;B/424~ 
L.!2~ ~I~~ __ -l- __ _ j 
I J I A I J2A I J3A ~~~~ I 
I I BLK I 
I I D I 
I I I 
L I _j 
I 
I 
I 
I L ___ _ 

A25B 
CONN 

BLK2 

STRAP 

* 

BLK31 

6684- 2~ CONNECTING BLOCKS 
NOTE ' 

SEE FIG .2B FOR CONNECT IONS . 
*IF USING 4078 KTU 
I IF USING 424A KTU 

ISS 2, SECTION 518-215-418 

696 
APPARATUS 

~llliTlliGI 

I 420A I 

I ~N;-ll 
I A 

I 
I 
I I 
L __ _j 

CABLE 

BLK 3* OR 4 I 

Fig. 12~A Panel and Cannactlng Block Layout with Optional Long Una Circuit 

I 

L--------L- ------l 

TO CONN 
BLK ON 
601A OR 
602A PANEL 

Fig. 13--603A Panel Layout 

Page 13 



SECTION 518-215-418 

6684·25 
COHH BLK 

BLKS I AND 3 
LEfT HAND BLK A25B 

~ CON~ 
~/CABLE 

RG - - (II·BL) 
Rl _!_._j_ BL-W 

RC L~ w-o 
R2 ,.L2.- o-w 
RC ~...!-. W-G 

R3 ~...L G-Il 
RG c.!_.!.- 11- BR 

'--!-- ...?- BR- 11 R4 
RG ~..!... 11- S 
RS ~ ..L S-11 
RG ~~ R• BL 
R6 4~ BL· R 
RG ~~ R·O 
R7 ~...!.;.. D-R 
RC i-!i-...!4- R·G 
R8 '-..!.L..!~ G- R 
RC ~~ R•BR ,_rr. ...g._ R9 BR- R 
RG ~...!..!. R- S 
RO ~~ S•R 
~~ BK· BL RG 

RXI ~~ BL- BK 
!-E...~ BK-0 RG 
~>E.. 0-BK RX2 

RG ~~ BK·G 
RX3 ~~ G·BK 

lit." ~err BK-BR 

RX4 *Ta- BR•BK 

RG ~'#- BK-S 

RXo' ~~ S•BK 

At: ~~ Y·BL 

RXO J,..l!._~ BL- Y 

RG ._g_~ Y-0 
I.E.~ 0 - Y RX7 

RG 1-1!-~ Y·G 
~~ G•Y RX8 

RG ~~ Y•BR 
1-R IE.- BR· Y RX9 

RG >1.!~ Y•S 

RXO ~IE- s-v 
T ~~ (V·BL) 
R ~~ TI!L· V 

LG 42 ~ v-o 
~~ ( 0 -V L 

TO ~~ •G 

~~ IG·V J 
~~ V•BR BYI 
.n-~ TTG BR•V 

trH~ v-s SPAR( 
SPARE ( S-
~~ 

AI<PHENOL CONNS 

PI P3 PZ 

I 60 1A PANEL I 
~6~ $ ~6 
~7~ 

~~ ;8~ 
;s >+-
~0~ 30 

~s 

!;~ 
3 1 

ID f-+-< 6 
q ~ ~2 0 

33 ~ f.+) 33 
8 "" f-+-<8 

~· )+.. 
q 
~ ~4 .; 

3S ~ ~ 3S 
10 0 ~ 1 0 
36~ ~ f+< 3 6 
II "" II 

37 ~ 
N f-+< 37 -, 

f-1-< 12 

;: ~ 
.; 
-, f-1-< 38 

13 0 f-1-< 13 
39 ~ f-1-< 39 

!~ 5::::: 
f-1-< 14 ~ 

-, f-1-< 40 
0 f-1-< IS 

!~~ ::1 

B f-+< 41 

16 >+- ~ 16 z: 42 8 42 

17~ f-+{17 
43 "" ~43 
18~ 

... 
"' ~!! 44 :: :: § ~:: 20 20 

46 46 
21 2 1 
47 s;: 22 s::: 
48 48 

23 >+- 23 

49 ~ k ;~ 24 

~~ ~ ~ 

A258 
CONN I/ CABLE 

(11-BL) 
BL-W 
w-o 
o-w 
W-G 
G-Il 
11- BR) 
BR-11 
11- S 

(s-w 
R-BL 
BL-R 
R-0 
D- R 
R- G 
G-R 
R·BR 
BR-R 
R-S 
S-R 
BK-BL 
BL·BK 
BK - 0 
0-BK 
BK-G 
G- BK 
BK-BR 
BR-BK 
BK·S 
S-BK 
Y-Bl 
BL-Y 
Y- 0 
0-Y 
Y-G 
G-Y 
Y·BR 
BR· Y 
Y-S 
S- Y 
V-BL 

(BL- V 
-o 
-v 

V·\i 
G•V 
V•BR 
BR-V 
v- s 
-v 

6684 - 25 
CONN BLK 
BLK 2 
RIGH T HAND BLK 

~ 
-~ RG 
_!_ ,__!.._ R I 

2 2 RC 
~ ~ R2 
~ ~ RG 
~ 5 

R3 
~ ~ RG 
i-1 7 

R4 
i-L i--L RG 

~ +a- RS 
f.-'-"-
~ 

RC 
f-4-. R6 
~ ~ RG 
~ ~ R7 
~ f-4-- RG 
~ ~ R8 
~ ~ RG 
~ tiL R9 Pi ra RG 
~ ~ RO 
~ RG 1-=-
~ ¢!. RXI 
!E. &E. RG 
~ I-ll- RX2 
~~ RG 

~~ RX3 

RG T?-'21 
Ta~ RX4 

'*~ RG 

tlQ:~ RXS 
RG 

,1..!..~ RX6 
~,R RG 
~,ll. RX7 
~~ RG 
~~ RX8 
~~ RG 
~~ RX9 
~~ RG 
~~ RXO 
~~ T 
f#-~ R 
~& LG 
~~ L 
~~ TO 
~~ J 
~~ BY I .g..& TTG 
~~ SPAR( 
~~ SPAR( 
.1£..~ 

Fig. 14-601A Panel, Connection of A25B Connedor Coble• to 6684-25 Conneding Blocks 
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603A (11-Bl) T 

PAH£L (BL•W) R 

@OPTION 
(W·O) Yl 

lONE REQ
1
D 

(o- w) FOR EACH Y2 

INTERCOM (II-G) Y3 

~~AT IS 
!NOTE I) 

OUCH- (G·W ) Y4 ® 
TONE" (W·BR ) Y5 ~->-
EQUIPPED) 

-- (BR·W) RH 

426A AND (W·S) TTG 
427B 

(S· W) A BAT SERIES 4, 
OR C ~TU'S (R·BL) CG 
MUST BE 
LOCALLY (BL· R) RSI 

FURNISHED 
lNSULATE 
AND SlORE 

SPARE L£AOS 

NOTES: 

L TERM INATIONS AND OPT IONS 
SHOWN IN COLUMNS C, B AND A 
ARE DEDICATED TO 603A PA NELS 
USED WITH INTERCOM CI RCUITS IN 
JACKS Jl , JZ AND J3 RESPECTIVELY. 

2. USE 20 GAUGE STRAPPING WI RE 
!STRIP WIRE BEFORE T ERMINATING 
ON CON NECTING BLOCK) FOR POWER 

COIIIECT I OHS . TO AVOID SHORTS, 

MAKE COIIIECTIOHS ON 
601A PANEL COHN[CTIIIG 

BlOCK BEFORE co.f:CTIIIG TO 
I'OW!:R SUPPI. Y. 

3 .<!)STRAP MUST BE REMOVED IF 

424A KTU IS USED. 

4 , ~STRAP MUST BE REMOVED IF 
TOUCH-TONE• I S USED. 

* FOR INTERCOM CIRCU IT IN JACK I 
t FOR INTERCOM CIRCU IT IN JACK 2 
• FOR INTERCOM CIRCUI T IN JACK 3 

OPTIONS 

J AC BUZZER OR BELL 
TYPE 

K OC BUZZER OR BELL AUD IBLE 

M RINGER 
SI GNAL 

N WITH •roucH· TONE • 

z WIT HOUT 11 TOUCH - TOH C FAC TORY 

F 4078 KTU USED FURNISHED 

13 

14 

ISS 2, SECTION S18-215-418 

66 TI CONN BLOCK ON 601A PAN(L 

AIJ3 l 8IJ2l CIJ I) D 

Dl* 

Dlt 
FOR FUTUR E USE 

Dlt 

SPARE 

ss• -24Y DC 

ss t ®j ® ,~,, 
ss * 
0~ 

M:>Vt:OR 18 Y± 

RG 

lOY! 

LG 

-24V A BAT. 

®• 
AGRO !NOTE 4 

0-4-----------~~ 

·24V 8 BAT. 

8 GRD 

TO 
POWER 
SUPPLY 
FOR 

~·-TYPE 

""'NEL 
!NOTE 2) 

Fig. 15-601A Panel, Connedlons of Power Leads, Option Strapping, and TOUCH-TONE 

l'a .. 15 
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(SEE NOTE) 

Page 16 

66!14· 25 
CONN BIJ( 
BlKS I ANO 3 

[~ 

•s• 

NOTE : 
ANY SELECTED 01 GIT MAY BE MADE 
THE INITIAl DIGIT Of THE T\10 
DIGIT DIAl COOL STRAP THE R 
lEAD OF THE SELECTED DIGIT TO 
THE TO lEAO . THE DIGIT SO 
ASSIGNED CANNOT BE USED FOR 
A STATION CODE . 

66114-25 
CONN BLK 
BUt Z 

4Sf 
(SEE NOTE) 

Fig. 16-601A Panel, 424A KTU Connection of Transt.r Digit Lead 
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STATION NUMSER 

(I) ( 2) 13) (4) (5) (6 ) (71 (8) (91 (01 

CONN BLOCK ROW ANO COLUMN ASSIGNMENT r oR STATIONS 

~ EJ G 8 41 E B §:] E) EJ - 134A I B 
STRAPII STRAPII 

TO TEL ~ 1428 I ~ ~ l•o• I l•oa I l•oc I l•oo I 40£ I3 8A I ~ 
SET STRAPM STRAPII 6684-25 vu 

COHN 
CROSS-

OONNSt ~ ~ ~ ~ 43E lzeA I ~ ~ ~ 28E ~ ~ A 
I AND 3, 

STRAPII STRAPII LErT 

~ 1·481 ~ [;£] 132A I ~ G£] ~ 32E l3o•l l3oa I 
STRAPII STRAPII 

TO 

AUO [~ BE BE BE BE ~ Bill Bill bill ~ SIG lA 
V lA R 
CIIOSS- ZA A A A A A A A A A 

CONNS 

------------------------------
~ ~ ~ ~ ~ ~ 1360 1 ~ 368 ~ 1 34E I 

STRAPII STRAPM 

TO 

TEL 
~ l•21: I l•zo I l•zc I I·OF I I•OE I l•oo I l•oc I 408 ~ 138E I 

SET STRAP* STRAPII 

VIA 6684-25 
COHH CROSS-

~ ~ ~ lm I [!!!] ~ lzeo I ~ ~ ~ BLOCK, CONNS 43B 288 
BLOCK 2, 

STRAPII STRAP II R I GilT 
HAND 

~ ~ [;£] ~ ~ ~ ~ ~ 32B 130FI 130£ I 

BLOCK+ 

STRAPM STRAPII 
TO 
AUD 

[~ BB BB BB ~ 8l8 ffiE ffiE ffiB ~ 
SIG 

VIA 
r 6r r r r r r 

CROSS-
CONNS 

If USE CONTINUOUS HETHOO Or STRAPPING , 
THIS REPRESENTS CONIIECTIONS rOR T\10 4078 KTUS 
SEE rIG . 4 rOf! PANEL AND CONNECTING BLOCK LAYOUT 

Fig. 17-601A Panel, 4071 KTU, Station Cannedlana via Croa1-Connedlan1 for Baaic Dial Intercom 
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STATION IIUMI£R 

(I) ( 21 ( 3) (4) !Sl (8) (7) (II (9) (0) 

GtJ 
CONN ILOCI< 110'11 AND COLUMN AI-NTI roR STATIONI 

EJ ~ EJ ~ B B B ~ ~ 
STRAP (SEE NOTE) STRAP 

TO TEL 0 GQ BEJ ~ ~~§] B ~ SET VIA STRAP (SEE NOTE) STRAP CROSS-
CONN$ [fu ~~ ~ ~ G ~ ~ I tor• I ~ 

TO 
SH 2 

STRAP (SEE NO STRAP 

[ftJ EJ8 §] I I3F* I 1•3[* I lt3D* I 1•3C* I l 14 F* I I••E* I 
STRAP (SEE NOTE) STRAP 

TO AUD 

[~ hlB tiE ~ 
SIG VIA 

88~ 8B ffiaffiBffiB CROSS- Rt 2A A CONNS 6A A 14A 16A A A 

--r----------------------------------
GtJ ~ ~ ~ lm• I ~ Inc• I Iter• I ~ 

STRAP STRAP 

TO TEL futJ ~~ ~ ~ ~ ~ ~ lm•l lm• I SET VIA STRAP (SEE NOTE) STRAP CROSS-
CONNS 0 ~ ~ ~ ~ lm•l lm•l 1.25CM I l2sr• I 126£* I 

TO 
SH 2 STRAP (SEE NOT STRAP 

§] EJ EJEJ 12nl 129E* I I 290M I 1 29C*I 130r*l 13oE*I 
STRAP (SEE NOTE) STRAP 

TO AUD [ 
SIGVIA ~ 
~~~~;- R t zr 88ba 6F 8a r @8 r ~fffijffia 14F 16F ffi8 r ~ or __ ! _ ______________________________ _ __ 

~ ~~ ~ 133FM I lm *I 1330* I l33c•l 134F* I 134E* I 
STRAP (SEE NOTE) STRAP 

TO TEL ttb~ ~~ lm• I lm•II37Dwllnc•l lm•l lm•l SET VIA STRAP (SEE NOTE STRAP CROSS-
CONNS @ 0~ ~ ~ ~~~ lm•l l•ml 

TO 
SH 2 

STRAP (SEE NOTE) STRAP 

@ [;£::] !;QJ [;!] ~ lm•l l•sowl lm•l lm•l 146E*I 
STRAP (SEE NO 

STRAP 
TO AUD 

[~ ~ ~ 
SIG VIA 8E88 ffijffit]ffiBffiE ffiE CROSS- Rt 2A 6A IZA 14A 16A CONNS A A OA 

NOTE : 
USE CONTINUOUS METHOD OF STRAPPING. M DENOTES CONNECTIONS TO 8[ HADE ON COHN BLOCK 4 

t ·sEE FIG. II FOR TRANSFER DIGIT Cc:HIIECTtoHS . 
• SEE FIG. 5 FOR PANEL AND CONNECTING BLOCK LAYOUT 

Fig. 11--601A Panel, 424A KTU, Station Connedlons via Cross-Connections for Iaaie Dial Intercom (Sh .. t 1) 
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STA Tl ON NUMBER 

I X I) IX21 IX31 IX4) IXSI IX& I ( X7) (X8) (X9) (XO) 

CONN BLOCK ROll AND COLUMN ASSIGNMENTS FOR STATIOIIS 

~ ~ ~ ~~ ~ 0 ~ ~ 0 
STRAP STRAP STRAP 

~ ~ 0 G~ 0 0 0~ 0 
STRAP STRAP STRAP 

FROM ~ ~ ~ 0~ B ~ ~~ ~ 
66B4-25 

SH I COliN 

STRAP STRAP STRAP BLOCK , 
BLOCKS I 

~ ~ ~ 8~ ~ ~ ~~ ~ 
AND 4 t 

STRAP STRAP STRAP 

ffi8 A ffiB A ffiB A ffia~ 30A ffi8 A ffiB A ~ffia 38A ffi8 A 

-- ------------ ------------------- ----
~ ~ ~ ~~ ~ I 20FM I I 20EM[ I 2ooM[ I 2oc•l 

STRAP STRAP STRAP 

[220M I [ 22CM I I 23EM I I 230M I I 23CM I I 24FM I [2m[ [ 24ow[ [24CM I 

STRAP STRAP STRAP 

FROM 
[ 2soM [ [26CM I I 27FM I I 27E *I I 270M I [27CM I [ zerM[ [2sEM[ [2~o• [ [ 2scM [ 

66B4-25 

SH I CONN 

STRAP STRAP STRAP BLOCK , 
BLOCKS 2 

[3ooM [ [ 30CM I ~ ~~ ~ [32FM I [32EM [ [32oM [ [3zcM[ 
AND4• 

STRAP STRAP STRAP 

ffi8 r ffi8 r ffi8 r ffiBffiB 3or ffi8 r ffi8 r ffiaffia 38F ffi8 or 

----------------- --------------------
[340M I [34CM I [wM I [3sE M [ [3so• [ [35CM I [mw [ [3&Ew[ [ 36ow[ [3m[ 

STRAP STRAP STRAP 

[380M I [ 38CM I [m• I [mw[ [ 3sow[ [39CM I l•orM I [•oEM[[40oM[ [•oc•[ 
STRAP STRAP STRAP 

FROM 

1420• 1 [42CN I [ •3rM I 143EM I [43DM[ [43CM I [•m [ [44EM[[44DN [ [44cM [ SH I 

STRAP STRAP STRAP BLOCK , 
BLOCKS 3 

[•so w I [46CM I [mM[ [m•[ [470• [ [m• I 148FM I l •sE* [ l •soM [ [ •scM [ 
AND 4 t 

STRAP STRAP STRAP 

ffi8 A ffi8 A ffi8 A ffiBffiB 3D A ffi8 A ffi8 • ffi8ffi8 3BA ffi8 OA 

TPA 549929 

Fig. 18--601A Panel, 424A KTU, Station Connections via Cross-Connections for Basic Dial Intercom (Sheet 2) 
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66B4-25 CONN BLOCK 
ROW ASSICN~ENT 
COL A OR r 
I NOTES I AND Z I A25B 

lff9::9J 
~ T 

IR TJ..L 

TO TEL S£T (:t:Ji_ 
CONNECT 
ACCORDING 
TO TABLE 

R(I -X(') & 

OR 
TO POWER 
SUPPLY F 

584-TYPE 
PANEL 

NOTES ' 

RG (1 - XO) 

TTG (NOTE 3) 

B GRD 

105Vt 

A BAT. 
A GRD 
B BAT. 

!NATE CONN CABLE TO 

,.....-

MH F IF LEFT-HAND BLOCK 
I . TERM 

COLU 
OR CO 
BLOC 
DIAG 
CONN 

LUMN A IF RIGHT-HAND 

K. REFER TO BLOCK 
RAM COVERING 6684· 25 

BLOCK . 
2 . SEE FIG . 7 FOR PANEL AND 

CONNECTING BLOCK LAYOUT. 

t±: 
~ 
_!.Q_ 
.!L 
..!£._ 

~ cit 
i11-
~ 
~ 

~ 
tll: 
~ $ 
~ 

tH= 
~ 
~ 

~ 
lit 
~ 
~ 
f.L 
~ 
~ 
tll-
~ 
¢1-
.!L 
iL 
,!L 
~ I!L 
1ft_ 
~ 

CONN 
CABLE 

w-eLl 
fiil. 
w-o 
o-w 

11-G 
G-w 
W·BR 
BR•\1 
W·S 
s-w 
R•Bl 

(BL·R) 
R• O 
O•R 
R•G 
G•R 
R•BR 
BR•R 
R•S 
S-R 

BK·BL 
Bl·BK 
BK-0 
O• BK 
BK-G 
G-BK 
BK-BR 
BR-BK 
BK·S 
S·BK 
Y•BL 
BL·Y 
Y-0 
0-Y 
Y·G 
G·Y 
Y·BR 
BA·Y 
Y·S 
S• Y 
v-BL 
Bl·V 
v-o 

(O•V 
V· G 
G•V 
V·BR 
BR•V 
v·S 
s-v 

3 . • 400J DIODE (FURNISHED lOCAllY) I«JST 

BE CONNECTED BET\I£EN THE TTG TER~INAL 

or THE SELECTOR AND THE TTG TER~INAL 

OF' TH( -420A KTU I H A "TOUCH- TONE 11 

EOU I Pl'ED SE LECTOR ONLY ARRANGE~ENT. 

DIODE SHOULD BE CONNECTED AS SHOWN BELO\I : 

TO SELECTOR --f.-- TO 420A KTU 

) 

I 
I 

* ASSOC IATED WITH FIRST INTEACON CIRCUIT . (JAQ( I 

ASSOCIATED WITH SECOHO INTERCOW CIRCUIT . (JACK 2 

ASSOCIATED WITH THIRD INTERCOM CIRCUIT. !JACK 3 

·~~ENOL 
CONN 

26 ' 
I '<;' 

27 

2! ; 

z:~ 
4 

30~ 
5~ 

31 

6~ 

3~F 
33 
8 

34 

9 
35 

10 " 
36 ~ 
II '<' 

37 ~ 

~! ~ 
13~ 
39 

!~ ; 
15 
41 

16 y--
42 F 
17 
43 
18 
44 

19~ 

45 : 

~~ 
21 
47 ; 
22 

~ 48 
23 ~ 
49 ~ 
24 ~ 
50 ~ 
25 ~ 

IN 
34C 

USING 
3BC 

4078 
KTU 

488 

USING 
424A 
KTU 

488 

698 APPARATUS ~NT I NG 

TABLE 

CONN BlOCK 

2t H 4 
)4D 34C 
38D 38C 

AS ASSIGNED FOR STATION 
CONNECTIONS, SEE FIG. 17 

48C 48D 
4BN 20Bt 
BBM 24Bt 

AS ASSIGNED FOR STATION 
CONNECTIONS , SEE FIG . 18 

48C 480 

CONN A 

1: t 
12 t 

--<13 
16 
2 

~ t 
~ ~ 
0 
5 

19 
6 

~~~~ 
:~ ~ 

~:~ ~ 
CONN B 

I 
0 

; 19 
8 
7 

14 
2 

; 9 
4 

12 
5 
6 

10 
13 
II 
16 
18 

;I~ 
15 

T 
A 

RG 11·01 
R 11 - 01 

TTG 
T 

368 A 
408t 

AG U· XOI 
A 11-XOI 

TTG 

~ 

4i'OA 
KTU 

'---

J 

] 
Fig. 19-601A Panel, 420A KTU, Long Une Circuit, Iaaie Dial Intercom, Connedlona to Optional KTU Mounted 

In 698 Apparatus Mounting 
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6684· 2S CONN BLK 
CONNEC T LEADS WITH ROW ASGN COL I. OA 

FOR DE SIRED STATION r (NOT£5 4 AND 5) A
258 

COO£ I NOTE I) ~CONN ROW' AND COLUMN 
ASSIGNM( NT f OR ~CABL[ 

6611 CONN BLOCK 
I 2 3 456?190 

ON 60 I A PANEL 

I * I t I • I Yl 
C3 B3 A3 
C4 B4 u Y2 

cs BS AS 
y 

C7 B7 A7 
YS 

C8 88 A8 
RH 

C6 AB 
Y4 

86 
CG 

Cll 811 All 
!NOTE 71 

s 
TO SI GNAL 
(NOT~ 2) 

K(Y [ B GRD 

[:r 
B GAO 
B GRO 
B GRO 

TO POII£R 
SUPPLY r o 
S84 ·TYP~ 

PAN(L 

R 
B GRO 
B GRn 

N~~r~lLEC 
SHO\IN 

2. PROVI 
TO 81: 

3. PROVI 
TO BE 

4 . T[RM I 
OR CO 
DIAGR 

s. srr r 
6 . 1r "T 

rROM 
CG L£ 
HRM . 

T COO£ AND COMN£CT UAOS roR S[L[CT£0 CODE AS 
IN VERTICAL COLU14N . 

0£ SEPARAT[ SIGNAL K(Y rOR EACH STATION COO£ 
SELECTED . 

DE A SEPARATE 421A KTU r OR EACH STATION COO£ 
SELECTED. 

NAT£ CONN CABLE TO COL r lr LErT•HANO BLOCK 
LU14N A 1r RIGHT- HAND BLOCK. R£r£R TO BLOCK 
AH COVERING 6684- 25 CONN BLOCK . 
IG . 6 rOR PANEL AND CONN BLOCK LAYOUT . 
OUCH-TONE ' IS POOV I 0£0, CONNECT CG L~AD 
603A PANEL TO TERM. 29 I N PLACE or B GRD. 
AO r ROM EXT BLK T£RH . 19 TO 66T I CONI< BLK 
II REHAI NS AS SHO\IN . 

HOR£ THAN ON£ 421A KTU I S US£0 rOR OSS. CONNEC T 7. \lli[N 
8 GRO OR THE CG LEAD AS rOLLOWS : 

66· TYPE CONN BLK 
ASSOC WITH r1RST 
42 1A KTU 

@ WITH ' TOUCH TON[' 

® WITHOU T 'TOUCH TONE ' 

..., (W·BL ) 

tt B L ~w 

w-o .--t-L o-w 
1-i.- '- r. 

f-L G·W I=L W· BR 
(..]._ BA-W 
~ W· S) 

- 7o s-w 
R· BL 

...!.!.. BL·R 12 
R·O 

..!1. O·R 
~ · G 
...!L G·R 
L!§.. R·BR 

til: R·R 
R·S 8i: S· R 

20 BK· BL 
~ BL·BK 
~ BK·O 
f.# O·BK 
~ IBK · G 

25 G·BK 
(.1§.. BK· BR 
~ BR· 

6 28 NOT£ Blt·S 
~ S·Bit 
~ Y·BL 

3 1 
IAI·Y 

~ Y·O 

~ O·Y 

lis Y·G 

it G·Y 

it Y·BR 
BR·Y 

* 
Y·S 
S·Y 

~ V•BL 
~ BL·V 
,R -o 
~ o-v 
~ V-G 

~ G-V 
46 

'---~ 
v - BR 
1111-V 

~ v - s 
~ s-v 
~ 

ISS 2, SECTION 511-215-411 

690 APPARA TUS t40UNTI NG 

UPP(~ 

AMPHENOL 
CONN CONN A 

26 ( 1 I ( 14 
I ( ( I ( 9 
27 ( 1 I( 12 f- ,_ 

2 (I I ( 13 
2 8 (I I ( IS f- ._ 
3 ~ I 
~9 t: I 

8 
30 ~ I 

5 I f- -
31 0 
6 19 
32 20 
7 21 
33 

22 t: -
8 23 -
34 

~: f-9 '-
35 26~ -
10 27 
36 28 
II 29 
37 30 

12 3 1 
38 32 421A 
13 33 KTU 
39 3~ t ..... (NOH 3) 
14 

36 t 1-
40 37 1-

1-IS 39 
41 34 
16 38 
42 7 

17 t: I 

4~4 2 
18 I 

4 
19 I Ht+-
;~4- 10 

I 
46 II 
21 +f- I 
47 
22 
48 
23 
49 
24 
so~ 
25 ~ 

s 
6 
18 
3 
17 f- 1-
IS 

* ASSOCIAT£0 WI TH r i RST 
I NHRCOM CI RCUIT 
AS SOCI AT£0 WITH SECOND 
INTERCOM CIRCU I T 
ASSOCIATED WITH THIRD 
INTERCOM CIRCUIT 
S£LCCT SPAR£ T[RH I NALS 
ON 6684-25 CONN BLOCK 
TO MULl I PL£ GROUNDS . 

Fig. 20--601A Panel, 421A KTU, Arranged far DSS, laslc Dial Intercom, Connedlons to Optional KTU Mounted 
In 690 Apparatus Mounting 
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SECTION 518-215-418 

AUDIBLE SIGNAL 
TO SELECTED 
STATION 
I NOTE 21 

NOTES : 

PRESET 
CfJHif 

GAOUP 
2 

PRESET[ 
CONf I 
AND 2 

PftESET 
CONf 
GROUP 
I 

RI(SU 8) 

Rl (STA E) 

Rl (SUr) 

I. USE 446f DIOOE (PROCURE LOCALLY) 

DIAL CODE fOil STA A 

IAI MATRIX BLOCK (NOTE 3) 

2 . WHEN RINGERS ARE USED AS AUDIBLE SIGNALS, REMOVE RINGER CAPACITORS fROM 

CIRCUITS . 

Fig. 21--601A Panel, Basic Dial Intercom, Connections to Optional Dial Selected Preset Conference Circuit 

Using 1 A 1 Matrix Block 
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ISS 2, SECTION 518-21.5-418 

6664-25 6664-25 
CONN BLK CONN BLK 

BLKS I AND 3 AMPHENOL CONNS BLK 2 
LErT HAND BLK A25B PI ,P

3 
p2 A25B RIGHT HAND BLK 

I • B c D E r I CONN COliN IABCD£fl 
~/CABLE I 6014 PANEL I /CABLE ~ 

RG -- (W·BL) , / W·Bll -- RG 
R I ..J_>-l--l-----l~BLe_;·~W:.L_++-t~ 76 

("; s 26 BL·W i-Li-L RX I 
LG ~12.- W·O . ("; I W•O i-Li-L LG 
Ll L~ o-w ~7 ("'i ~7 o-w 1--L~ LXI 
RG ...!._~ W·G ~ 11-G i-Ll-!- RG 

~: ±± ~=~R ~~8 § ~ 342298 G·W +'-%- ~=2 
L2 ..2_~-:- BR·W =;~: ~._r_ LX2 
RG J!_I-L \1·5 , ~ I ; ; W·S ._j!_._L RG 
R' ...!....~ S·W ~O [.; 30 H--1-+---4"-S·_..;WC!.)...____,~~ RX3 
LG ,..!.Q_~ R·BL >+- I.": 5

3 
I R·BL 1-'-"-

1 
I f-'-"-

1 
I LG 

:0 ...g_~>----4!B!.::L~-R~-+-+-<~ . ~I '-, r-' BL·R f-'-',-f-!-!-)--.'L:.:Xc._3 __ 

RG ~~>----4!R:_::·~Oi--+-+-<~ ,.....- !!! ~ 6 
R·O ~~ RG 

R4 ~r-!l- O·R ' 32 ~ • I.": 32 O•R ,_g_g RX4 
LG ~~ R·G 7 ,.....- !i! I.": 7 R·G ..!i. .1.!..)-::::LG:...,... __ 

L4 ~~ G·R 
3
8

3 >+->+- • sr-' 33 
G•R ~ .J.1._ LX4 

RG ~~ R-BR ;.. • ~ 8 R-BR ~ ..!.g_)-!::RG,_,_ __ 
R5 ~,..g._ BR·R ~4 c; . 

9
34 BR·R ...!l...!L RX5 

LG f--'.!_f..!l_ R·S c; ~ R·S ::J:i :::Li LG 

L5 ~~ S·R 
35 ~,.....- • ~ 35 

S·R :Ji ji: LX5 
RG ~ ~ BK·BL IO !i! IO BK·BL ..1Q._ .lQ_ RG 

R6 ~ ~ BL·BK 
36 

'. • ) , ; ~~ BL·BK ,.n. ~ RX8 
LG i-U- .E. BK·O I I ('"; ~ r,") BK·O ,E_ ~ LG 

L8 >E-~ 0-BK 
37 E r.; 37 

0-BK ..n.. ~ LX6 
RG ~~ BK·G 12 .l rr" 12 BK·G i-1!.~ RG 
R7 ~~ G·BK 

38 >+- -, ~ 38 
G·BK ~~ RX7 

, n * ~lli:2

6 BK·BR ~: )+- ~ f-+<f-+< ~: BK·BR ~ * LLGX
7 L7 ~ BR·BK 

14 
;. , BR·BK 

~ BK·S ~ • 
14 

BK·S ~~ RG 
:; ~ ~ S•BK 40 )......... 7 ~ 40 S·BK ~ (Zil-~R"-xa=--
LG ~~ Y·BL IS~ ::1 L....f-+< 

4
15

1 
Y·BL ~31 ~33~ )--.'L:.:Gc,-._ 

Ll ~~ BL-Y . 41 ~ t r-' BL-Y ~~ LXI 

RG ~ m-32 Y•O I 6 *>+- !.., I 6 Y·O ~~ RG 
33 3 42 I '· 42 33 r:;-o 

119 tit tit O·Y )+.. u r::;:: 17 O·Y "f.-tit RX9 
tG 3; 3; Y·G !~ ± • I , . 43 Y-G 'li"r.s~L:!!G'::--
L9 Ts Ts- G·Y 18 :::::::: .,. ~ G·Y Ts-m- LX9 
RG ~ !-;;-- Y-BR );.... "' ~ I B Y·BR 'Jt~ RG 
RO ~ ~3

78 BR·Y 
4
19
4 

;,__;__ e 4
1
4
9 

BR·Y f.".!--
38 

f.".'--
38 

RXO 
LG '38 'oo Y•S ,.,-- Y·S '-""--""'- LG 

~ ,_,_,_39 45 ' • 45 r.o;;-39 r=--391---7~--•n ~~ S·Y ('"; ), ;
20 

S·Y ToTo LXO 
T )-iQ_ ~ V·BL 

20 c; r,") V·BL t'ff'"~ BLI 
R 1-i!-1.!!-- !BL-v 46 E r.; 42~ L-v ::h':2 ~2 ~L~ 
LG ~ ~ V•O 

21 rr'- (V-0 ,.-;-;;-.-=- au 
43 143 47 1-+< 47 - ,43 ,43 8L4 

L LA ~44 ~ {0-V 22 , , I , 22 H--t-J--;I,:;.O·.;.V.;-_ _...,..,-,-r.-;-
TD ~~ \V=1:' rr r" (V·G ~~ BL5 

I 4< 1 45 --=· 48 )+- I-+ 48 G:V ~~ "LR 
~ ~46~ ~ ~~ · ~23 % • 
SPARE ~~ \Y-1!If 

49 
~)+-~.. ["";. V·BR 12:-f#- BL7 

SPARE ~47 r¥.- -!R.·
5

V 24 ~ ["';. 49 BR·V ~¢1. RLI 
~149 ,. C: 24 v-s ~~ &L9 

~:::~ ~t-=- \5-'1" 5250 )+. I, 5205 • ~~ RLO 
~~ ~ ~ ~~ 

NOTE: 

WHEN BL LEAD IS USED TO PROVIDE IUSY lONE, CONNECT 400J 
DIODE IN EACH L LEAD AS REQUIRED. POLE LOCALLY 
PftOCUIIED DIODE AS SHOWN. 

1\
2141 lb TO 

TEL 
SET 

(SEE NOTE) 

Fig. 22-602A Panel, Connodlon of A258 Connador Coblas to 6684-25 Connodlng Blocks 
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SECTION 518-215-418 

66T I CONN BLOCK ON 602A 
PANEL 

1!11-BL) T T LF INTERRUPTER 

603A I ~ 0 0 CONTACTS 
3 ® PANEL (BL-11) R ATI 

g *1341 10*1 41! h-i @ OPTION 

1!_,.. 
LG ~ ~ (11-0) Yl ~ 0 0 

2 
® BTl 6 

21*1391 H·, 
(O-Il) Y2 

II *132 I 

n_~ Yl ST 

3 ~ 0 0 

(w-G) Y3 @ RN 
TO INTERRUPTER ~ .>--
LOCATED AT 

(G-Il) Y4 ~ ~ 0 t ~~ 
584- TYPE PANEL 

1--®>-
4 !NOTE 71 IOSVt 

(11-BR) YS r<M) 
Y3 
~ 

18Vt 

5 0 
(eR-11) RH 

(11-S) TTG Y4 RG 
-o 6 0 t 

(S-11) A BAT. t~~ YS I()Vt OR 18Vt 

(R-Bl) CG 7 -o 0 

~ (BL-R) RSI ® 
® 

RH INOT£ II 55 ® IOSYt 

a -o 0 0+ 

®t -24V 
INSULATE AND 
STORE SPARE lEADS TTG IDVt 

9 -o 
0 t® OPT lOllS 

J TYPE or s I *ilL£ I AC BUZZER OR BELl 
A 

f 1- AUDIIILE SI'UitT I DC BUZZER OR ll(ll 
BAT 

r-<> 
lG 

r!- to 0 
SIGNAL 

..!!. I RINGER ucv R INTE RRUPTED RINGING WITH 
CG ® -24V A BAT. 

STATION BUSY TONE 

B x NTERRUPTED RINGING -
eiNOTE 5 II 

z WITHOUT 'rOUCHTOIIE " r0 OPT lOll 

s AUDIBLE RINGBACK TOllE STRAPS ~ A GRD 

T DIAL TOllE (NOTE 2) 
FACTORY 12 I NOTE 8) t® FURNISHI:D 

r 40711 KTU USE D r H flASHIIMiuSING 40711 KTU 
-24Y 8 BAT. 

13 
t® 

0 

7 t!:s !USING 424A KTU NOT r*t 
\liTH "TOUCHTON£" 

FACTORY 

r N FURNISHED X< NOTE IX B GRD 

14 

NOTES : 
I . If <!)AND@ OPT IONS ARE PROYI0£D, A 400J DIODE 

(PROCURED LOCALlY) ~ST II( PlACED BETio£EN TERMINAlS 
BI4,CI 4 AND RH LEAD MOVE D fROM TERM. AB TO TERM . B8. 

2, DIAl TOME PROVIDED BY PLUGGING IN 423A KTU. 

6 . REMOVE ® OPTION IF •TOUCH-TONE• IS USED. 

7. CONNECT RN LEAD TO PANEL IF INTERRUPTED 

SIGNAL FOR INTERCOM IS THE SAME AS 

PROVIDED BY 584 - TYPE PANEL INTERRUPTER. 
IF DI FFERENT INTERRUPTED SIGHAL IS REQUIRED 

FOR INTERCOM, CONNECT TO FIG . 25. 
3. USE 20 GAUGE STRAPPING \liRE (STRIP \liRE 

II(FORE TERMINATING ON CONNECTING BLOCK) 
FOR PO\II:R COHNECTIONS TO AVOID SHORTS. 
MAKE CONNECT IONS ON 602A PANEL CONNECT! NG 
BLOCK BEFORE CONNECTING TO THE POWER SUPPLY . 

4 . C~ECT TO 8 GRC AS SHOWN . 

5 . REMOVE® OPTION IF 424A KTU IS USED. 

ll TERMINALS ON 5848 IMDl PANEL 
t TERMINALS ON S84C !MDI Po\HEL 
• TERMINALS ON "40 PANEL. 

G 
(NOTE 4 

TO PO\II:R 
SUPPlY FOR 
584-TYPE 
PANEL 
(NOTE 3) 

Fig. 23-602A Panel, Cannectlon of Power and Interrupter Leads, Option Strapping, and TOUCH-TONE 
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6684·25 
CONN BLK 

NOTE : 
ANY SELECTED DIGIT IIAY BE MADE THE 
INITIAL DIGIT OF THE TWO DIGIT DIAL 
CODE . STRAP THE R LEAD OF OF THE 
SELECTED DIGIT TO THE TO LEAD. THE 
DIG IT SO ASSIGNED CANNOT BE USED 
FOR A STATION CODE . 

TPA ~42935 

Fig. 24-602A Panel, 424A KTU Connection of 
Tranlfer Digit Lead 

ISS 2, SECTION 518-215-411 
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SECTION 518-215-418 

ROll AN 
ASSIGN 
CONN B 
602A p 

0 COLUI4N 
~~NT fOR 66T I 
LOCK ON 
AN~L 

BL 
B9 
BIO BR 

Yl 
B3 

lliJ 
Y5 

lli....J" 
Y2 

~Y4 

J3 

6684-25 
CONN BLOCK 
ROW ASS I GNM~NT 
COL A OR f 
(NOT~S I ANO 2) 

~ 
'I"" 
~ 
~ 

STRAP--~ 

BL X5 ...!..!... 
* ..!l.. 
* 

8L X6 
1.!. 

* BL X2 ~ 
~ * BL X3 18 *I![ X4 
lJ.i. 

* 
BL XI i-£0 

* 
BL X9 fl.!-

* 
BL X8 ~ 

A25B 
CO NN 
C ABL~ 

(W-BL) 

BL-W 
BR-W 
s-w 
R-BL 
R-0 
O-R 
R-r. 
G-R 
BR -R) 
R- S 
S-R 
BK-BL 
BL - BK 
BK-0 

~ 0-BK 
BIZ ~ BK-G 

* 
BL X7 

~ G-BK 
Bll 

J2 q} BK-BR 
Bl3 

LT2 
BL XO 1-"-'--~iL TO 

POWER 
SUPPLY 

8 BAT. * ~ v-Bii 
.£ 

668.- 25 
CONN BLOCK 
ROll ASS I GN~~NT 
COL A OR r 
(NOT~S 1,2 AND 3) 

~ 
[All -23 RN 10 

16 
TO fiG 

lOY> 18Vt IOSV< T ~ B BAT . 
7 TO [ 

POWER 
SUPPLY 

NOTES : 
I, TERMINATE CONN CABL~ TO COL f If L~fT-HAND BLOCK 

DR COLU~ A If RIGHT•HANO BLOCK . R~f~R TO BLOCK 
D I AGRA~ COV~R I NG 6684-25 CONN BLOCK. 

2. S~~ fiG . 9 fOR PAN~L AND CONN~CTING BLOCK LAYOUT. 
3, \IH~N CONN~CTI NG THE 421A KTU PE R TH~ LAYOUT IN f iG, 9 

THE f i RST 8 LE ADS (W-BL THRU BR-W) or THE A25B CONN 
CABLE ~ST eE INSULATED AND STOR~ D AND TH~ R~~AIND~R 
CUT DOWN IN TH~ NOR~AL MANNER . 

A25B 
CONN 
CABL~ 

(S-W) 

G-R 
8K- BR 
V-BR 

69D APPARATUS ~OUNT l NG 

UPP~R 4 228 
AMPH~NOL KTU 
CONN CONN A 

26~ ~ · E 1-
I f---( 9 1-
4 f---( 8 f-.-1--
5~ 1 f.-

31 f---( 0 t=: f-. 
32~20 f.--f-

.;= ~:E 
f-. 
f-. 

8 f---( 23 f-. 
9~25 -
~~=~~f-.- -

-
36~28t= -
11~29 -
37 ~30:§ -12~3 1 -
38 f---( 32 

,__ 
13~3~~ f.-
39 f---( 35 f.-
4 1 f---( 3~ t= f.-
49 f---( 17 f.-

LOWER 421A 
AMPH~NOL KTU 
CONN CONN B 

5 I f.-- f.-
8~23f-- f-. 

39 f---( 35 t=: f-. 
f-. 49~ 1 7 

* TO T~L SET, SEE fIG. 27 fOR CONNECT IONS 

TPA 551245 

Fig. 2~02A Panel, 4228 KTU, X1-XO Station Buay Selector Circuit Connediona for Adding Tena Group and 
Optional 421A KTU to Provide Interrupted Signaling 



TO TEL SET 
V lA CROSS-
COMIS 

TO AUD 
SIG VIA 
CROSS-
C- S 

TO TEL SET 
VIA CROSS-
CONN$ 

ISS 2, SECTION 518-215-418 

STA Tl ON NU>II(R 

(I) (2) (3) (4 J (5) (6) (7) (8) (9) (0) 

COHN BLOCX ROll ANO COLUMN ASSIGH~ENT FOR STATIONS 

[~ G!!l ~ G:iEJ ~ 41A 41E 

~ 1 428 I ~ ~ ~ 

[:~(8) R8 
~ A ~ A ffiB A Hili A 

~ ~ ~ ~ ~ 
A 

A A A A A 

~ ~ ~ 
STRAP* 

~ ~ ~ 
STRAP* 

Hill A ffiB A ~ A 

~ A ffiB A Hili A 

HE 

48E 

~ ~ 
STRAP* 

G;] ~ 
STRAP* 

ffiE A ffiB A 

~ A ~ A 

6684-25 
CONN 
BLOCK, 
BLOCk I, 
LEFT 
HAND 
BLOCk + 

------ - ----- - ---------------- - --- - -
~~ 
' "'-"';:'::' ~ 

!SEE NOTEI 

NOTE' 
IIIIEN BL LEAD IS USED TO PROV I DE 
BUSY TONE, CONNECT <4 00J DIODE I N 
EACH BL LEAD AS REQUIRED. pOLE 
LOCALLY PROCURED DIODE AS SH0\111 . 

TO 
TEL 
SET 

8L BL TO _ .:..:_ _ __ CONN 

BLk 

ll USE CONTI NUOUS METHOD Or STRAPPING. 

66B4-25 
CONN 

J BLOCk, 
BLOCk 2t, 
RIGHT 
HAND 
BLOCK + 

t CONN BLOCk 2 IS NOT REQU I REO \/HEN THE 407B 
KTU IS USED WITHOUT STAT ION BUSY OPTION. 
SEE FIG. 8 r oR P"'EL AND CONNECTING 
BLOCK LA YOU T. 

Fig. 26--602A Panel, 4071 KTU, Station Connedions via Cross-Connedions for Deluxe Dial Intercom 
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SECTION S18-215-418 

SUTIOH NUHBER 

(1) (2) (3) (4) (S) (6) (7) (8) (9 ) (0) 

COHN BLOCK ROW AND COLUII'I ASSIGNHENTS fOR STATIONS 

~00~ ~~~~ 47E G;]G!J 
TO TEL STRAP (SEE NOTE ) STRAP (SEE N07E) 
SET VI A 
CROSS-
CONNS 

~~.EI~ ~G!!J~~ ~~ ]" 48E ~H£ET 

STRAP (SEE NOTE) 

TO AUD [~B8B88ili Effij8ili8lli8lli BlliBili SIG VIA lA SA 9A 13A 

CROSS- R 2A 6A I OA 14A 22A 26A 30A 38A 
COHHS 

TO TEL [ ==88 88 ~ 8lli SET VIA L 3A 7A I lA ISA 

CROSS- 4A 8A 12A 16A 

CONNS 
8ili8ili8ili~ 24A 28A 32A 8lli8lli 40A 

TO AUD [ RG(B) RG(B) ] TO 
SIG V lA 

CROSS- ~R----------------------------------------------------------------------~---

~ ~ 

~~TT~~A[~~~G---------------------------------------------------------------------l~G----
~ ]~~ 
CONNS ~~~~ ~~~0 ~~ ;:~~. 

NOTE' 
USE CONTI NUO\IS HETHOD Or STRAPPING. N DENOTES CONNECTIONS TO BE MADE 

ON CONIIECTIK BlOCK 3 
I DEMOTES CONNECT IONS TO BE MADE 

ON CONNECTIK BlOCK 4 (ASSOCIATED 
WITH 690 APPARATUS MO\INTIK) 
SEE fiG. 9 fOR PANEL AND 
CONNECTIK BlOCK lAYOUT 

BlOCK 2 

Fig. 27--602A Panel, 424A KTU, Station Connections via Cross-Connedlons for Deluxe Dial Intercom (Sheet 

1) 



FROH 
SII(£T 

(X I) (X2) 

ISS 2, SECnON 518-215-418 

STATION NUM8£R 

(X3) (X4) (X5) (X6) (X7 ) (X8) (X9) (XO) 

COHN BLOCK ROll ANO COLUNH ASSIGHM£NTS FOR STATIONS 

G!:J~0~ 
~0~~ 
~~[i!i]~ 
000~ 

~00~] 00~0 ~~=-25 

~~~~ :~~~·2. 
~00~ 
~ r;:ut1 r;;;t1 r.;7;{) 6684-25 CONN 
t.:::::..:.J~~~ BLOCK, BLOCK 4t 

Fig. 27-602A Panel, 424A KTU Station Connections 
via Cton-Cannedians for Deluxe Dial Intercom 
(Sheet 2) 
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ISS 2, SECTION 518-215-418 

66114-25 
CONN BLOCK 
ROll ASS I GNNENT 
COL A OR r 
(NOTESIAND21 A25B 

CONN CONN CONN 

BLK ILK ~CABLE AMPHENOL 69B MOUNT ING APPARATUS CONN A 

~~~~·~~5tt:FJTC:::::======~~~~JE}:(~W~-B~Lp)::~CONN~------------------------------" ~ ~ :~ =~ R r--:- \BL·W 
2~ f-+---------------------------K l:i 1 

AS ASSIGNED o...;R~(.:.I·...:X:.:O.!.)_T_O_T_(_L __ sr_T_[_~~~tttj~~:=~~~t::i~~ :~ ~~~~~~~~~~~~~~~~~§~ :! 
rOR STATION " ~6 ·W 

3 
,_. _______ _, 2 

CONN[ CT IONS ~ L 

~[~7~IG . ZS 1-!R~G_:ll!_I~-X~D.L,._) _____ ~~ ~;?: z: ~===-t-----ttt.::::::::::~ ! ~ 
TTO !NOTE 31 

W USING 401!1 UU 
t USING 424A KTU 

' USING 4078 OR 424A KTU 

~ w-s 3D L-.c - 41 , 
~ s-w ~~ " 
1-jj' R·8L 31 H--++-----++-Hf-------1-( 0 

~ ~ 6 ;_~!==±t-----jttit====~ I; ffr O·R 3~ 4-- 6 

~ - n 7 

420A 
KTU 

at ~ 3: t~==~tt-=--=--=----..,--. -----+-< :~ ~ 
r-~ ~ ~~: ): :==::=:~~~..... ~ :~ t.,-r, ' 

r:z:L :~ 36 ~-+---H-, ~ BK•O II'<'" 
~ IO="BK 37 4-- CONN B 

~ BK·G 12 
~ 38~-~~+4~+44-~~~~~~~ 
~ •BK 13~ 

f¥.: BK:: ~: ~ 
'29 M·S 40 

~ ::n 15~ 

~ r~ ~! F=- .... --+-+-~~-+--4--l-<H-+-H++-+< t#- w- 42 .. 

#.- """"{"R" 

17 

r~~~~§~ii~g!~g~ ~ ~ 43 

TO ~--~10=5.:.V•~---4~ Y•BK !! 
POilU * {BK· 19 ++-----
SUPPLY t :<' 45 

~:·TYPE A BAT. 40 v:~ 20 ~~=~==~===~=±:====1~3 
PANEL .=jA~GR~Dt===Rf-!=..~

1

l£1R~·-~=t!3 :~ ~ B BAT. * V•D 47 4-...---------4-------+---+( 
~ 22~------~------~ 

8 GRO 

I 

IOTES : 
I. TERNINATE CONN CA8L£ TO COLUMN 

~ ~~:clLL_...j...~ 48 f+­
~ ..1.!<--:y:.U._-1-K 23 L.,___ 

~ :;a 49 ~ 
~il-11"1&:.1"--~u..-~1--t-( 24 ~ 
~:1-Jll:l~•u__l-+< 50 ~ 

I 
0 

19 
e 
7 

14 
2 
9 
4 

12 
5 
6 

10 
13 
II 
16 
18 
3 

17 

'" 
r lr LErT·HAND BLOCX DR COLUMN A lr 
Rt;HT·NAND BlOCK. REFER TO BLOCK 
DIAGRAM COVERING H84·~ CONN BlOCK . 

2. SEE rtG , 12 rOR PAWEL ANO 
~:1-J~~~-"U--~ ~~ 
u& L_~~----------------------------~ 

COIIII(CTIIIIl lllOCI LAYOUT. 
). A 400J DIODE (rURHISH£0 LOCALLY) ~ST 

BE CONNECTED 8tT\IE£H TH£ TTG T(RMINAL 
or THE StLECTOR AND THE TTG T(RM I NAL 
or TH( 420A KTU IN A "TOUCH-TON(" 
EQUIPPED SELECTOR DNLT ARRAMGEIIENT. 
0 I ODE SHOULD 8£ CONNECTED AS SHOll!< BEL~ : 

TO S!LECTOR ~ TO 420A KTU 

Fig. 28--602A Panel , 420A KTU, Lang Line Circuit, Deluxe Dial Intercom, Connection• to Optional KTU in 
698 Apparatua Mounting 

l'age 31 



SECTION 518-215-418 

CONNECT LEADS WITH e FOR DESIRED STATION CODE (NOTE I) 

ROW AND COLUMN 
I 2 3 4 5 6 7 8 9 0 XI X2 X3 X4 X5 X& X7 X8 X9 xo ASSIGNMENT FOR 

66TI CONN BLOCK 
ON 602A PANEL 

fB3l. Yl 

1841- Y2 

1""8"51 Y3 

(NOTE lr-00 Y5 71 

~ 
RH 

f86l. Y4 

00 CG 

8 13 LT2* 

s 5 
8 GRD 

~-r 
8 GRD 

D 8 GRD 
B GRD 
8 GRD 
8 GRD 

TO SIGNAL [ 
KEY (NOTE 2) 

~::::[ 
~EL ~~~BA~r----------------------------------------------------------------------~B~BA~T 

NOTES: 
I , SELECT CODE AND CONNECT LEADS fOR SELECTED CODE AS SHO\IN IN VERTICAL COLUMN. 
2. Pt!OVIDE SEPARATE SIGNAL KEY fOR EACH STATION CODE TO BE SELECTED. 
3, PROVIDE SEPARATE 421A KTU fOR EACH STATION CODE TO BE SELECTED. 
4. SEE fl~. 10 fOR PANEL AND CONN.ECTING BLOCK LAYOUT 

5 . WHEN-ETHAN ONE 421A KTU IS USED fOR DSS CONII!:CT B GROUND OR THE CG 
LEAD FROM 603A PANEL AS FOLLOWS : 

&&·TYPE CONN BLK 66-TYPE CONN 66-TYPE CONN BLK 602A 
ASSOC WITH fIRST BLK•OTNER ASSOC WITH LAST. PANEL 
421A KTU 421A KTUS 421A KTU 

~>+-~ 
!® 
"'B GRD 

@- llll'li "TOUCH-TONE" 

® - WITHOUT "TOUCH-TONE" 

6. A 400J DIODE (PROCURE LOCALLY) KIST BE CONNECTED AS 
SHOIIH IN A DIAL-TONE EQUIPPED SELECTOR-ONLY ARRANGEMENT 
ON 66TI CONNECTING BLOCK. NOVE RH LEAD fROM TERMINAL AS 
TO TERMINAL B8. (SEE NOTE I, fiG . 23.) 

Fig. 29--602A Panel, 421A KTU, Arranged far DSS, Deluxe Dial Intercom, Connedlona to Optional KTU 
Mounted In 69D Apparatus Mounting (Sheet 1) 
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6684·2~ 
CONN BLOCK 

-LEFT HAND BI.OCK (NOTE 4 ) 

lkffffJJ A2~8 

CONN 

o= c:~~~l 
!AI-

-~ lw-o 
Yl o-w 

~ W-G Y2 
Y3 ----~ [c)-

iw:Ail 
~ TBR-Wf 
~ iw:O 
+a s-w 
~ R·Bl 

rt2 BL·R 

~ R• O 

'14 O•R 
y~ fs R·G 
RH I-J6 G·R 

rt7 R·BR 
BR•R Y4 '18 

CG NOTE 51 f---19 R· S 

LT2* ~ S•R 

f-21" BK·BL 
s f-22 BL· BK 

f-23 BK·O 
O·BK f-24 
BK·G B GRD f-8-

'26 G·BK 
BK·BR B GilD lit 

B GRD tfs" BR·BK 
8 GRD (NOTE ~~ 

~ 
BK·S 

B GRO S·BK 

lli: Y·BL 
8 BAT BL·Y 

33 Y·O 
O·Y 34 
Y·G Ts 
G·Y Ts 

if Y·BR 

38 BR·Y 

139 Y·S 

'40 S•Y 

'41 V·BL 

'tr BL·V 
v-o '"fr o-v '« 
Y•G rTs-

Ts- G-Y 

-'--_g.. BR•V 

~ v-s 
~ S·Y 
~ 

ISS 2, SECTION 511-215-411 

69D APP ARATUS MOUNTING 

UPPER 
AMP!i£NOL 

CONN CONN A 

26 14 
I E I I ( 9 
27 E I I ( 12~1-
2 E 1 I ( 13 

~~ 
I ( 16 ~1-
I 
I 

41~ 8 
30 I 

5 I f--1-
31 0 
6 19 
32 20 
7 21 
33 2~ t= ...... 8 23 -
34 

~E 9 -
35 26 -
10 27 -
36 28 
II 29 
37 30 42/A 
12 31 KTU 
38 32 (NOTE 3) 
13 33 
39 3~ += ...... ...... 14 36 
40 3~ t= ...... 15 39 ...... 
41 34 
16 38 
42 7 
~ 17 ~ I 

43 2 
18 H- I 

~: +-+--
4 

I 

10 

~+-+---- I 

46 +:--- II 
21 I 

47 5 
22 6 
48 18 
23 3 
49 17~ --24 15 
50 f+--
25~ 

Fig. ~Panel 421A KTU, Arranged for DSS, Deluxe Dial Intercom, Connections to Optional KTU Mounted 
In 69D Apparatus Mounting (ShHI 2) 
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SECTION 518-215-418 

6684-25 
COhW ILK BLK 3 
LEFT-HAND BLK 

(NOTES I AND 2) A2SB P/0 690 APPARATUS MOUNT lNG 

I~ I CONN UPPER 
~ CABLE AMPHENOL 

TO 425B KTU [ L ( 1 ) ..--- II-BL) COHN CONN ~ 
SELECTED L 2 I BL-11 26 f-.----~< 

9
14 ;-t= 

STATION L 1 2 11-0 I ..---r · 
"L" LEAD l-u L 2 _L 0-11 27 12 +--r 

0 LAMP ~r-~-=-~~~-=--t~1;-=-t-=--=--=--=--=-~~~~::tt-=--=-t-=-~ ~8 h----K :~ f=~ 
SSOC I ATED [I- 1:L6l---f,II-;,BR~---ii-K 

29
3 L__.__~---., I 

WITH 01 AL I- ~::~-f~~R~==~BR~-~~~t=t:::::~ ~ I , 
NTERCOM AT _ . / ,......:::::=== _L_ li-S 4 L..:__ 8 ..---r-
ELECTED vV' I }: S-ll 30 ;-:--l-- I 
TAT ION STRAP L. JQ_ R-BL 5 I f--f-* BL-R 31 H---1f-l---+-+< 0 

L(3) P.+ R-0 ~2 h-+-+-+-+< ~ ~+--

~~ .·~~oK~ --ijt~==~~~J~==~)-r:-::-~:~H===~~:!:~tt;:::t~ ~3 ~~ t:= ~~o;.~;~~ GNED L ~ ;::R 8 23 +--
CONFERENCE 

ROW AND COLUMN 

ASS IGNMENT FOR 
66T I CONNECTING BLOCK 

ON 602A PANEL 

812 

~ BR-R 34 24 
~ R-S 9 25 
~ S-R 35 26 

~ BK-BL ~~ ~! 
f-t- =~=~ II 29 tli Q-BK 37 30 

24 BK-G 12 31 
~ G-BK 38 32 

L(3) 26 BK-BR 13 33t= 
...ll. BR-BK 39 35 1--

'------~ BK-S 14 36 f--
4 S-BK 40 37 
-#- Y-BL l5 39 
4 BL-Y 41 34 -#- Y-O 16 38 

¥ ~=~ ~~ 4- I 7 

~ G-Y 43): 2 
~ Y-BR 18~ I 

~ ~~;y ~: 4--H-1-+-+-+1 < 4 

f-02- S- ~ 2..:.__ I I 0 

~1-----l.:::v-"'B~L !--+-+-< 4~ ;-:---~ BL-V 21 ~ I II 

~ ~~ ~~ f-1r-----1---t-<. ~ 
~ V-G 
~1------+'G"'-v"-!---+--+< ~~ f-<---+--+< ~8 

421A 
KTU 
(NOHS 
4 AND 5) 

~]TO (NOTE 3) SH 

~2 

TO POWER[_,B_,B,AccT_---j--------j~ -BR 17 ~+-~~:PLY RG t-48 (BR-V ~ f-1r---..... -L< 15 

~=~~YPE B GRo ll~=====~~~
40~~~~~:~:~~~~~~~o~~~:~~~~~~~~~k======~U 

NOTES' 
I. TERMINATE CONN CABLE TO COLUMN F IF LEFT-HAND BLOCK OR 

COLUMN A IF RIGHT-HAND BLOCK. REFER TO BLOCK DIAGRAM 
COVERING 6684-25 CONN BLOCK. 

2. SEE FIG. I I FOR PANEL AND CONNECT I NG BLOCK 
LAYOUT . 

3. PROV I 0£ TH£ 413A KTU OHL Y IIHEN ACCESS TO THE PRESET 
CONF£R£NC£ IS BY DIAL COOE OR BY DIAL COOE AND DSS. DO 
NOT PROVIDE THE 413A KTU IIHEN ACCESS TO TH£ PRESET 
CONr£R£NC£ IS ll M I T£0 TO DSS. 

4. IIHEN THIS CIRCUIT IS PROVIDED,RING VOLTAGE (IOSVt) MUST 
& USED TO OPERATE .THE AUDIBLE SIGNALS CONNECT£0 TO THE 
DIAL INTERCOM LIN£. 

5. "II" OPTION ~ST BE PROVIDED ON THE 421A KTU . ON 421A 
KTU OPTION BLOCK, STRAP TERWINALS AS FOLLOWS : I TO 2 , 
S TO 6, 7 TO B . 

6. TH£ "CA" LEAD MUST COHN£CT TO TH£ DIODE "ATRIX IIH£TH£R 
OR .NOT TH£ 413A KTU I S PROVI OCO. 

7 . WHEN RINGERS ARE USED AS AUDIBLE SIGNALS, REMOVE RINGER 
CAPACITORS FROM CIRCUIT , - ~ 

Fig. 30-602A Panel, Deluxe Dial Intercom, Connections to Optional Preset Conference Circuit (421A KTU, 
Mounted in 69D Apparatus Mounting, 413A KTU Mounted In 698 Apparatus Mounting and a 1A1 
Matrix Block) (Sheet 1) 
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6664-25 
CONN BLOCK , 
BLOCK 4 , 

(NOTES I AN02) 

R I GI-lT HAHO BLOCK ... 
~J 
RG 

fROM I 
SH~£T ~ !NOTE 31 

B GRD 

TO SElECTED "R" 
LEAD Of COO£ 
ASSIGH~D TO 
PRESET CONfERENC~ 
(NOT£ S) 

R 

'I 
.--7 fT 

7 
=t 7 
[ n-r-ro 
f-IT 
f-W 
lit 
fit 
Ts 
tit 
rn= hi 
~ 

A25B 
CONN 
CABL ~ 

(11- BL ) 
BL-11 
11-0 
o-w 
11- G 
G-Il 
11- BR 
BR-11 
w-s 
S- 11 
R- BL 
BL-R 
R·O 
O· R 
R·G 
G-R 
R-BR 
BR-R 
R· S 
S·R 

ISS 2, SECTION 518-215-418 

LOWER P/0 690 APPARA TUS MOUNTING 
AMPH~NOL 

CONN CON N B 

26 14 
I 9 41 3A 
27 12 KTU 
2 13 
28 16 
3 15 

; 29 f.+- ; 2 
4 8 

; 30 ++-- 3 
I 

) ~I 0 ;6 ~ 4 

) 32 ~ 19 
5 

:) ~3 6 
; 8 7 

li[~ii 
34 

ill 9 
35 
10 

(RC ) CA Rl 
~ I lA I ~ 

TO SEL~CT£D 
(RC ) CA AUDIBLE 

MATR IX c______._!!_ 
(RC ) CA BLOCK J 

SI GNAL 
Rl (NOTE T1 

Fig. 30-402A Panel, Deluxe Dial Intercom, Connedlans to Optional Preset Confernce Circuit (421A KTU, 
Mounted In 69D Apparatus Mounting, 413A KTU Mounted In 698 Apparatus Mounting and a 1A1 
Matrix Block) (Sheet 2) 



SECT10H 511-215-411 

&684-25 
CONII lllOCK 
III.OCK l 
LEFT HAND lllOC - K 
(NOTES I AND 2) 

~ 
TO 4258 KTU 
SELECTED 
STAT ION "1." LEAD[-

TO LAMP 
ASSOCIATED 
I NTERCON AT 
SELECTED ST 

WITH [ 

AT ION 

[Y TO SIGNAL K 
ASSOC I ATED 
PI!ESET CONr 

\liTH 
EREHCE 

s 

TO 4258 KTU 
"L" LEAD or 
ASSIGNED TO 
PI![S[T CONr 

COOE L 

EREHCE 

ROW AND COLUIIN 
AS SIGIIMENT rOR 66TI 
CON 
ON 

NECTI HG III.OCK 
602A PANEL 

Bit -
E~ 814 

TO POolER 
SUPPLY rOR 
511<1-TYPE PA 

NOTES : 

4)-

8 SAT. 

MEL 

I 
STRAP 

I . TERNINA 
LErT -HA 
RIGHT-H 
OIACIRAN 

TE CONN CAI!I.E TO COLUMN r I r 
NO 8LOCK OR COLUMN A I r 
AND 81.0CK. REFER TO 8LOCK 

COVERING 6684-25 CONN 8LOCK. 
• II rOR PANEL AND CONNECTI HG 2. SEE riG 

III.OCKLA YOUT . 
3. "'I" OPT 

42 1A KT 
STRAP T 
5 TO 6, 

ION MUST 8E PI!OYIOEO ON THE 
U. ON 421A KTU OPTION 8LOCK, 
ERNIHALS AS rOLLOWS • I TO 2, 

7 TO S. 
4. A 400J DIODE (PROCURE LOCALLY) NUST 

Ill: CONNECTED AS SHOWN IN A DIAL-TON[ 
EOU IPPED SELECTOR-ONLY ARRAHG£14£NT, 

L(l) ...-:-
L 2 ~ 
L I ~ 
L 2 2.. 

4-
~ + T 

;::-::===-- T 

' To 
-IT-
-tr-L(3) f,-
f." 

J 7 
T. 
'""&" 
Te 
Tt 
To-
'ZI 
Tz rn-
if4" 
~ 

L(3) * _rz.-
ru-
r3Q 
~ 
~ 
~ 
~ 
t1!: 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 

~* « 
ii" 
To c=. 

ON 66TI CONI4£CTIHG III.OCK MOY£ RH LlAO 
,_ TUN, A& TO TERN, 88. (SEC MOTE I, fiG . 23.) 

AZSII 
COIIII UPPER 
CAIIlE ANPH(NOL 

CONN CONII A 
(11-lll) 

26 E I 1 ( 14 lll-11 
11-0 

I El I ( 9 

:o-w 27 E I I ( 12 

11-G 
2 El I ( 13 

G-Il 
28 E I I ( 16 
3 I 

-II 29~ I 
1111-11 

4 a -•. 30~- I 
S-11 I 

-81. 
5 
31 0 

lll-R 6 19 
R-0 32 20 
D-R 7 
R-c:' 

21 
33 22 

G-R a 23 
R-I!A 

~ 24 
I!A-R g 25 
R-S 35 26 
S-R 10 27 
81t-81. 36 28 
111.-1!1< II 29 
1!1<-0 37 30 ,o-1!1( 

12 31 421A 
81t-G 38 32 KTU 
G-81t 13 33 (NOTE 3) 
81t-8A 39 35 
8A-81t 14 36 
81(.$ 

40 37 
S-81t 15 ~ 39 
Y-lll 41 ~ 
81.-Y 16 38 
Y-0 42 ' 0-Y <-+--< 17 I 
Y-G 43 2 
G-Y IS ~ H--< I 
Y-I!A 44 4 
I!A-Y 19 r+- I 
Y-s 
S-Y 

45 10 

20 H--< I 
Y-111. 46 II 
81.-Y 

21 f+-- I 
Y-0 
o-y 47 5 

Y-G 
22 6 

G-Y 
48.i_ 18 

Y-I!A 
23 L_ 3 

I!A-Y 
49 17 

Y-~1 
24 15 

50~ .,$'-Y 
25~ 

.... I1-602A Panel, Deluxe Dial Intercom, Connection• to Optional ,.nal Key Preaet Coference Circuit (421A 
KTU Mountocl In 69D Apparotua Mountlne) 

Poee 36 
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BEU SYSTEM PRACTICES 
AT& TCo Standard 

SERVICE 

SECTION S18-21S-419 
Issue 5, June 1980 

620A (MD) I 641 A, AND 642A MODULAR PANELS 

1 A2 KEY TELEPHONE SYSTEM 

IDENTIFICATION, INSTALLATION, CONNECTIONS, AND MAINTENANCE 

CONTENTS PAGE CONTENTS PAGE 

1. GENERAL 2 B. Stacking Panels 19 

2. IDENTIFICATION 2 C. Grounding and Protection 19 

ORDERING GUIDE 2 D. KTU Installation 23 

DESIGN FEATURES 9 E. Applying Power 25 

A. Common Features 9 4 . CONNECTIONS 26 

B. 620A (MD) Modular Panel 9 CONNECTION INDEX 28 

C. 620A2 Modular Panel 9 5 . MAINTENANCE 29 

D. 641A Modular Panel 9 Continuity Diagrams 29 

E. 642A Modular Panel 9 KTUs 36 

POWER 11 MODULAR PANELS 36 

A. 79B1 Power Un it 11 POWER UNIT 37 

B. 79B2 Power Unit 12 TESTING 37 

C. 90B1 Power Unit 12 TESTS 37 

D. 19-, 20-, 29-, or 30-Type Power Unit A. 400-Type KTU - CO/ PBX Line Circuit 45 

3 . INSTALLATION 

PLANNING 

INSTAUING 

A. Centralized Installation 

13 
B. 401 -Type KTU - Manual Intercom Circu it 

13 47 

13 C. 414A KTU and 461A KTU-Manual 
Signaling, Ringdown Private line 49 

16 
D. 415-Type KTU - Automatic, DC Signaling, 

16 Ringdown Private l ine 51 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. Page 1 



SECTION 518-215-419 

CONTENTS PAGE 

E. 416A KTU-Station Une Circuit 53 

F. 419A KTU-Automatic Signaling, 
Ringdown Private Une 55 

G. 469A KTU-lamp Extender 57 

H. 471-Type KTU-Battery Reversal Toll 
Restriction 59 

I. 407- or 424-Type KTU-Basic Dial 
Intercom Selector Circuit 67 

J. 494A KTU-TOUCH-TONE Selector 
Circuit 0 0 0 69 

K. 420A KTU-Long Une Circuit 79 

L. 417A KTU-Add-On Conference Circuit 86 

M. 418A KTU-Short Range, DC Signaling 
Private Une 90 

N. 4518 or 498A KTU-Music-On-Hold 
Circuit 103 

0. 452A KTU-Power Failure Ringing 
Circuit 105 

1. GENERAL 

1.01 This section provides information for the 
620A (MD), 620A2, 641A, and 642A modular 

panels (Fig. 1, 2, 3, and 4) and associated power 
units (Fig. 6). 

1.02 This section is reissued to add: 

e Information on the treatment of 1A2 Key 
Telephone System (KTS) and key telephone 
units (KTUs) under the Federal Communications 
Commission's (FCC) Registration Program 

e Maintenance diagrams for the 620A-type, 
64IA, and 642A modular panels 

e Connections and testing information for the 
452A KTU (power failure ringing circuit) 

• Use of 620A-type, 641A, and 642 panels with 
630A key service panel (KSP). 

Page 2 

1.03 This issue of the section is based on the 
following drawings: 

• SD-69658-01, Issue SA-Modular Panels, 620A 
(MD), 620A2, 626A, 641A, and 642A 

• SD-82227-01, Issue 1-Power Unit, 79Bl 

• SD-82227-02, Issue 2-Power Unit, 79B2 

• SD-82198-01, Issue 3-Power Unit, 90Bl. 

If this section is to be used with equipment or 
apparatus reflecting later issue(s) of the drawing(s), 
reference should be made to the SDs and CDs to 
determine the extent of changes and the manner 
in which the section may be affected. 

1.04 Incoming central office (CO) lines to be 
installed in compliance with the FCC 

Registration Program must be routed through a 
standard network interface. Information on approved 
interfaces is contained in Sections 463-400-100 
through 463-400-150. 

1.05 •After January 1, 1980, connection of 
customer-provided equipment (CPE) or 

telephone company-provided equipment to the 1A2 
KTS requires the use of a 33B voice coupler when 
providing music-on-hold. Also, after January 1, 
1980, the 415B, 471C, and 479C KTUs must be 
used when providing their related services. Previously 
connected or Class C voice couplers and KTUs may 
be used for additions and maintenance at grandfathered 
installation for the life of the equipment, provided 
they are not modified.t 

2. IDENTIFICATION 

2.01 The 600-series modular panels make installation 
easier, minimize connections, and reduce 

mounting and terminal space requirements. 

2.02 These panels provide standard 1A2 KTS 
features and accommodate the 1A2 KTUs 

listed in Table A. 

ORDERING GUIDE 

2.03 This section covers the three initial modular 
panels coded as follows: 

• Panel, Modular 620A (MD) or 620A2 (Line 
Services) 



• Panel, Modular, 641A (Dial Intercom) 

• Panel, Modular, 642A (Miscellaneous). 

Information on the 626A panel which provides 
button-per-path intercom can be found in Section 
518-215-421. 

Note: The 620A (MD), 620A2, and 642A 
panels are equipped with 834055907 (P-40V590) 
guide assemblies. 

(a) Replaceable Components (Table B) 

(b) Associated Apparatus (order 
separately) 

• Unit, Telephone, Key-order as required 
from Table A 

• Unit, Power-refer to Table C for selection 

• Block, Connecting, 92A-interconnects one 
620A (MD), 620A2, 641A, or 642A modular 
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panel to a 19-, 20-, 29-, or 30-type power 
unit 

• Cord, Power 

824013262 (P-40J326)-1-1/2 feet 

824013270 (P-40J327)-2 feet 

824013288 (P-40J328)-4 feet 

824013296 (P-40J329)-6 feet 

824010995 (P-40J099)-12 feet 

• Cord, P12D-power interconnect cable 
extender 

• Insulator, Terminal, C Clip-for insulating 
RN terminals on all panels and 105-volt 
terminals on 641A panel. 

(c) Optional Apparatus (order separately; 
Table D) 

Page 3 
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SIZE 
KTU 

INCHES 

400B,C,D 4 

400G 4 

400H 4 

401-Type 4 

407B,C 8 

413A 4 

414A 4 

415A 4 

416A 4 

417A 4 

418A 4 

419A 8 

420A 4 

421A 4 

422B 4 

424-Type 8 

425-Type 8 

428A 4 
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.TABLE A. 

600.SERIES MODULAR PANEL AND KTU 
SELECTION AND CONNECTION FIGURE INDEX 

MODULAR PANEL 
CIRCUIT FUNCTION 

PINS 620A/A2 641A 642A 

18 CO/PBX Line • 
18 CO/PBX Line • 
18 CO/PBX Line • 
18 Manual Intercom • 
80 Dial Intercom, 10-Code • 
18 Auxiliary Ringup • 
20 

Manual Signaling, • Ringdown , Private Line 

18 
Automatic, DC Signaling, 
Ringdown, Private Line • 

20 Station Line • 
40 Add-On Conference • 
20 

Short Range, DC Signal- • ing, Private Line 

80 
Automatic Signaling, • Ringdown, Private Line 

18 Long Line • 
Power Failure Transfer • 

40 Direct Station Selection • 
Audible Signal Suppression • 

40 Station Busy Selector • 
80 Dial Intercom, 19-Code • 

80 Dial Intercom, Flashing 
* • Lamp 

40 Multiline Exclusion • 

CONNECTION 
TEST FIGURE 

(SEE NOTE) 

A 18 

A 19 

A 20 

B 21 

I 31 thru 38 

22 

c 23 

D 24 

E 25 

L 40 

M 41 

F 26 

K 37 

42 

38 

43 

35,36 

I 31 thr!,l 38 

33,34,35,36 

44 



SIZE 
KTU 

INCHES 

429A, B 4 

430A 4 

440A 8 

448A 4 

449A 4 

451B :j: 4 

452A 4 

461A 4 

467A 4 

469A 4 

471-Type 4 

476t 4 

478B 8 

479-Type 8 

494A 8 

498A :j: 4 

tTABLE A (Contd)t 

600-SERIES MODULAR PANEL AND KTU 
SELECTION AND CONNECTION FIGURE INDEX 
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MODULAR PANEL CONNECTION 
CIRCUIT FUNCTION TEST FIGURE 

PINS 620A/A2 641A 642A {SEE NOTE) 

40 Supplementary Hold • 45 Detector 

20 Flutter Generator • 45 

80 TOUCH-TONE Adapter * • 31,33,34,36 

40 Variable Delay Timer • 46 

40 Immediate Transfer Control • 47 

40 Music-On-Hold • N 48 

40 Power Failure • 0 Ringing Circuit 

18 
Manual Signaling, • c 23 Ringdown, Private Line 

18 Low Voltage Monitor • • 
18 Lamp Extender • G 27 

18 
Battery Reversal 
Toll Restriction • H 28 

Dial Tone, Station Busy 
20 Tone, and Audible • 34,35 ,36 

Ringback Tone 

80 TOUCH-TONE Adapter * • 31,33,34,36 

80 
Rotary Dial Toll • 9 Restriction 

80 
TOUCH-TONE 
Selector Circuit • J 32 

40 Music-On-Hold • N 50 

Note: Connection figures are designed for current model KTUs but are applicable for all codes 
indicated in this table . 

* If 425A orB KTU is used in 641A panel , the 440A or 478B KTU must go in a 642A panel. 

t 476A KTU replaces 423B (MD) . Do not use 423A KTU in modular panels. 

:j: The 451B KTU supplies music-on-hold for seven circuits. The 498A KTU contains four circuits 
and can be increased to seven by the addition of a 116A1 circuit module to the KTU. 

Page 5 



SECTION 518-215-419 

TABLE B 

REPLACEABLE COMPONENTS 

IDENTIFICATION 
UNIT DEICRI,TION CODE 

Lamp l OY 51 A 

White Ks-141 74, Ll 
Indicator, 
Fuse Brown Ks-14174, L8 

Modular 
Panel Green Ks-141 74, L4 

1-1/3 amp 70 A 

Fuse 3/4 amp 70H 

5amp 700 

2 amp• BUSSMAN MDL-2 
Input 

5 amp BUSSMAN MDX-5 

Power Fuse 2amp 24C 

Unit Output 3amp 24 B 

5amp 24F 

Interrupter l OY KS-19175, L3 

• 79B2 only. 
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POWER UNIT CAPACITIES 

POWER 
CAPACITY 

UNIT 

Maximum three 620A or 620A2 panels 

or 

two·620A or 620A2 panels plus any combination of two 641A or 642A panels 

7981 or 

any combination of four 641A or 642A panels 

plus 

four 6684-25 connecting blocks or four 16Al-160 terminal blocks 

Maximum of four 620A, 620A2, 641A, or 642A panels in any combination 

7982 plus 

four 6684-25 connecting blocks or four 16Al-160 terminal blocks 

Maximum of ten 620A, 620A2, 641A, or 642A panels in any combination 

9081 plus 

sixteen 6684-25 connecting blocks or sixteen 16Al-160 terminal blocks 

19-, 20-, 29-, One or two 620A, 620A2, 641A, or 642A panels where interrupted power is notre-
or 30-type quired or can be obtained from 584C panel or 232-type KTU. 

Note : If 630 KSP is used, the 79- or 90-type power unit is not required until the 
third additional modular panel is added. 
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TABLE 0 

OPTIONAL APPARATUS 
(ORDER SEPARATELY) 

IDENTIFICATION 
DESCRIPTION CODE 

Adapter, Plug, Power Cord HUBBELL BL-12433 

Adapter, Bridging, Horizontal 183A2 
Quick-Connect 

Vertical 183B2 

Block, Matrix lAl 

Green 183A2* 

Blue 183Bl* 

Red 184Al, Bl t. B2t 
Backboards 

Yellow 185Al 

White 187Bl 

White 198A 

66B4-25 

Block, Connecting 66B3-50 

66Ml-50 

Block, Terminal 16Al-160 

Cord (Power Inter-
connect Cord 8ft.+ P12D 
Extender) 

For 620A or 
151A 

Cover 620A2 

For 64~A or 
152A 642A 

Cover (End Cap) 153A 

Tag, Ground E3013B 

Trough, Wiring (with Cover) 840348288 

* Equipped with 89B brackets. 

t Equipped with four 66B4-25 connecting blocks. 

+ 8ft. is standard length . Available in other lengths if specified on order. 



DESIGN FEATURES 

A. Common Features 

2.04 The 600-series modular panels share the 
following features: 

• Accommodate 400-series KTUs providing 
services described in Table A. 

• 66-type quick-connect terminal field. 

• Steady and interrupted power (Table F) 
provided by an external power source via 
factory-wired, 12-conductor, 42-inch power 
cable. Extender cords are available and 
must be ordered separately (Table D). 

• Retainer and guide assembly serve to lock 
KTUs in connectors (Fig. 1). 

• Dimensions: same height and depth; 620A 
twice as wide as 641A or 642A (Table E). 

• Built-in lamp and fuse block assembly (Fig. 5) 
with self-indicating fuses and lamps which 
offer visual indications of t he status of a 
related circuit. 

B. 620A (MD) Modular Panel 

• Provide line and auxiliary services (maximum 
8) as listed in Table A. 

• 913B connectors accommodate eight 4-inch 
KTUs. 

• Two terminal fields (RED) divided into 
quadrants and wired to similarly positioned 
connectors (Fig. 2) which offer KTU services 
independent of each other. 

• Lamp load not to exceed 100 lamps per 
panel (60 if 79B1 power unit is used) or 20 
lamps per line circuit. Lamp loads in excess 
of these requirements must use lamp 
extenders (469A KTU). 

C. 620A2 Modular Panel (Fig. and 2) 

The 620A2 panel, shown in Fig. 14 through 29, is 
identical to the 620A except for the following: 

• Has a rigid metal PWB backplane. 
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• Provides access to the 10-volt ac signal 
required for the buzzer operation when 
manual intercom is desired. This access is 
provided on a quick-connect terminal in each 
of the 8-line quadrants of the termination 
field at the bottom of the panel (Fig. 14). 

• Provides access to the -24 volt de signal 
required for buzzer operation where manual 
intercom is to be provided. The - 24 volt 
de signal appears on a quick-connect terminal 
in quadrant 1A only of the termination field 
at the bottom of the panel (Fig. 14). 

• Has a fourth fuse at the top of the panel 
for 10-volt ac (Fig. 5). 

D. 641 A Modular Panel (Fig. 3) 

E. 

• Provides 10- and 19-code dial intercom 
services (Tables A, G, and H) 

• Optionally accommodates either flashing 
lamp circuit (425B KTU) or TOUCH-TONE"' 
adapter (440A or 478B KTU) 

• Four 914B connectors are vertically paired 
to accommodate two 8-inch KTUs 

• Terminal field (YELLOW) utilized by all 
connectors for a common dial intercom service 
[NOT related to individual connectors by 
quadrants as on the 620A (MD), 620A2, and 
642A panels] 

• Built-in lamp and fuse block assembly equipped 
with fuses in positions 1A and 1B, and a 
lamp in position 1A (remaining fuse and 
lamp positions unequipped) (Fig. 5) 

• Provides station cross-connect field and 
option terminal field with designated areas 
TT (TOUCH-TONE), POWER, LAMP FLASH, 
and OPTIONS. 

642A Modular Panel (Fig. 4) 

• Provides miscellaneous KTU services (Table A) 

• Four 40-pin 914B connectors accommodate 
four 4-inch KTUs or two 8-inch KTUs (through 
removal of guide assemblies) 
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TERMINALS 
(POWER UNIT I NTER-CONNECT CABLE) 

WITH L-461493 COVER 

NOTES: 

bbba·" D ~e~~@®· 
~OQ~~-
2~4c:;,~.'=-<o~~ 

.......__SCI. .. OT£ I._.... 

I. NUMBERED FOR REFERENCE ONLY, 

FUSE BLOCK 
(SEE FIG.~) 

TERMINAL 
FIELD ---:.j~----1 

Fig. 1-620A2 Modular Panel 
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CONNECTOR 

FUSE BLOCK 
(SEE fiG, 5) 



TABLE E 

DIMENSIONS 

DESCRIPTION 
WIDTH 

620A 8-1/2 
Modular 620A2 

Panel 
641A 4-1/4 
642A 

7981 14-1/8 
7982 

Power 90B1 16-1/8 
Unit 

19-, 20-
type 

8-3/4 

29-,30- 14-1/8 
type 

CIN INCHI!II 

HEIGHT DEPTH 

18-3/8 5-3/4 

18-3/8 5-3/4 

8-3/8 6-5/16 

9-1/4 6-5/1 6 

9-1/4 5 

18-3/8 6-3/8 

• Terminal field (YELLOW) divided into 
quadrants and wired to similarly positioned 
connectors which offer KTU services 
independent of each other. 

lA 
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p 

v-
(~ I 

9138 
CONN ECTOR__..-

LAMP 

FUSE 

INAL TERM 
FIELD 

v I 

~ -- -

t ~ 

~ ~~. t~ 
~-l:d ... 
.... .. 

.__ 

I ll \1 

ll 
~ 

'--- -
;-- -

, / '-u . . 3=-

d 

Fig. 2-620A (MD) or 620A2 Modular Panel, Typical 
POWER Connector, Fuse, Lamp, and Terminal Field 

Relationship 
2.05 The 79B1, 79B2, and 90B1 power units 

(Fig. 6): 

• Have capacity to serve modular panels in 
varied combinations (Table C) 

• Provide all requi red KTS voltages per Table 
F 

• Provide three ac voltage input taps 

• Self-contained interrupter 

• Designed for horizontal mounting on backboard 
assembly (provided) above modular panel. 

Note: Modular panel installations using a 
79- or 90-type power uni t may be susceptible 
to KTU damage or operation of t he -24B fuse 
due to transient voltages. The 79B2 and 90B1 
power units manufactured after October 1975 
have a diode added and are marked "521A 

Diode Added" on the insulator. Later versions 
of the 79B2 are manufactured with a KS-19175, 
List 5 interrupter and are marked "Protection 
Not Required." The 9082 power unit will 
also be equipped with the List 5 and will also 
be marked. Any 79- or 90-type power unit 
not having the diode added or not equipped 
with the List 5 interrupter can be protected 
by installing a 140A protector in an unused 
socket of the power unit. If all sockets are 
in use, the transient energy will be sufficiently 
distributed among the panels so the surge 
protection is not required. 

A. 7981 Power Unit 

• Early production model utilizing 20A2 power 
unit 
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NOTE' 

FUSE BLOCK ASSEMBLY 
!SEE FIG. Sl 

MISC OPTION 
FIELD 
(FIG.30l----

INTERCOM 
CODES D-9 __ ..., 

INTERCOM 
CODES XO-X9 

INFORMATION CARD NOT 
SUPPLIED AFTER MAY 1976. 

Fig . 3- 641A Mod ular Panel 

• Equipped with four muJtipled-wired output 
connectors 

• Serves a maximum of three 620A-type panels 
or two 620A-typc panels plus any combination 
of two 641A or· ()42A panel or an y 
com bination of four 641A or 642A panels; 
plus up to four 66&1-25 connecting blocks 
or four 16Al-160 terminal blocks if required 
for line multiples in excess of panel capacity. 

B. 7982 Power Unit 

• Replacement for 7981 model uti lizinj.! a 20A3 
power unit and providing additional direct 
current and lamp power 

• Equipped with four multipled-wired out put 
connectors 
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c. 

FUSE BLOCK 
ASSEMBLY 
(SEE F IG. 5) 

RETAINER 

9148 
CONNECTORS 

GUIDE 
ASSEMBLIES 

9 148 
CONNECTORS 

FUSE BLOCK 
ASSEMBLY 
(SEE FIG. 5) 

TERMINAL 
FIELD 

Fig. 4 - 642A Modular Panel 

• Sc1·ves a maximum of four 620A-type, 64JA, 
or 642A panels in any combination plus 
four 6684-25 connecting blocks of four 
16Al-160 terminal blocks if required for line 
multiples in excess of panel capacity. 

9081 Power Unit 

• {}Lilizes a 30;\1 power unit 

• Equipl)ed with ten multiplcd-wired output 
connectors 

• Serves a maximum of ten 620A-type, 641A, 
or 642A panels in any combination and 
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FUSE INDICATORS 
KS-14174, LB(BROWN) 

FUSE, 70D 5 AMP 

FUSE, 70H 3/4 AMP FUSE, 70A 1-1/3 AMP 

f.--- COMMON TO ALL MODULAR PANELS ON 620A AND 620A2 MODULAR PANELS ONLY ----..j 
I (SEENOTESI,2 , 3,AND4) I 

~ 
LAMP 

0 
LAMP I 

~ 
LAMP 

0 
LAMP I 

0 G 0 8 I 0 G 0 8 I 
I 

~ 
LAMP 

0 
LAMP I 

~ 
LAMP 

0 
LAMP 

G @ 
I 

0 e 0 0 I 0 0 
I 
I 

NOTES: 
I • ALL PANELS (WHEN REQUIRED) : 4. 642A MODULAR PANELS : 

o FUSES I A-4B ARE 70A, 1- 1/3 AMP. o FUSE lA (IOV STEADY INPUT) WIRED TO CONNECTORS lA AND I B 
o LAMPS IA-4B ARE ~lA, IOV AC. o FUSE 2A (I OV STEADY INPUT) WIR ED TO CONNECTOR S ZA AND 2B 
o FUSE IND I CATORS IA-4B ARE KS-14174, Ll (WHITE). o FUSE I B ( I OV FLASH INPUT) WI RED TO ALL CONNECTORS 

2. 620A OR 620A2 MODULAR PANEL: 
o FUSE ZB (IOV WINK INPUT) WIRED TO ALL CONNECTORS 
o LAMP POSITIONS TO BE FI ELD EQUIPPED PER JOB REQUIREMENTS 

o FUSES AND LAMPS I A-4B SERIES WI RED I N Ll NE LAMP 
OJTPUT CIRCUIT OF CONNECTORS I A-4B RESPECTIVELY . 

3. 641A MODULAR PANE L: 
o FUSE AND LAMP I A (I OV STEADY) WI RED TO BUSY 

LAMP CIRCUIT OF SELECTOR (407 OR 424 KTU) 
• FUSE I B (I OV FLASH) WI REO TO INPUT OF 

FLASHING LAMP CIRCUIT (425 KTU) 

5 . SOME EAR LY PANELS WERE MANUFACTURED WITH THE l-1 /3 AMP 
FUSE IN POSITION A AND 3/4 AMP FUSES IN POSI TIONS BAND z. 
THE KS-1 4174 INDICATOR S SHOULD BE REARRANGED TO AGREE WITH 
FUSES. WHER E REQUIRED THE NECESSARY INDICATORS CAN BE 
ORDERED AS : D-1 80586 KIT Of PARTS 

6. ON 620A2 PANELS S0-696~8-01 ISSUE ~B CHANGED FUSE Y FROM I 1/ 3 
AMP TO ~ AMP AND INDICATOR FROM L1 TO L4 

o REMAIN ING FUSE AND LAMP POS I Tl ONS NOT EQU IPPED 

Fig. 5-Line Lamp and Fuse Block Assembly 

up to sixteen 66B4-25 connecting blocks or 
sixteen 16Al-160 terminal blocks if required 
for line multiples in excess of panel capacity. 

D. 19-, 20-, 29-, or 30-Type Power Unit 

• Used at small installations for one or two 
panels where interrupted power is not 
required, or can be separately obtained from 
a 584C panel or 232-type KTU 

• Requires a 92A connecting block as interface 
between power unit and modular panel 
power connector. 

3. INSTALLATION 

PLANNING 

3.01 Select a wall location for a centralized key 
telephone installation in accordance with the 

following: 

• Customer approval and best interest. 

• Accessible with adequate illumination for 
maintenance. 

• Wall offering adequate support and stability. 
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o0 
0 

0 LOC 
tAD 

~i 
Wo 

t.IOVAC~ 
~lA 

0 

FRONT VIEW OF 7982 POWER UNIT 

0 

!L_ 

INTERRUPTER 

.---........... --rt::::::::r..-:~K:O~~AR 

0 

PANEL I[RVI CE 

JACKS l-4 
FOR MODULAR 
PANEL SERV ICE 

INTER-

CJ DD CJD CJD CJCJ Cl RUPTER 

\. -, 
l 

I 
BOTTOM VIEW OF 9081 POWER UNIT 

I 
JACKS 1-10 
FOR MODULAR 
PANEL SERVICE 

Fig. 6-Moclular Panel Power Jacks on 7981, 7982, and 9081 Power Units 

e As close as practicable to stations being 
served. 

e Close to conduit or duct system for cabling 
purposes. 
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e Near commercial ac power receptacle(s). 

e Sufficient clearance above floor to avoid 
damage from water or blows incident to 
cleaning. 
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TABLE F 

POWER UNIT OUTPUT 

POWER UNIT LEAD TERMINAL NUMBER 

POWER UNIT 
MOD. PANEL MOO. PANEL 

7181 
7182 1 ... :Z0..3 

DESCRIPTION DESIGNATION 
JACKS AND INTERCONNECT 1138~148 

-1 DR JO.TYPE 12ACDNN. (FIG. 11 CONNECTOR 
BLK. 

20-26V 20-26V 20-26V BSIG 8 10 17 

DC DC DC 
Signal 

BGRD 20 1 15 

20-26V 1&.26V 1S.26V ATLK 12 9 18 

DC DC DC 
Talk 

AGRD 16 8 3 

105-125V 105-125V 105-125V 105V 30HZ 9 3 10 

30HZ 30HZ 30HZ 
Ringing 

ACGandMG 24 4 6 

9-11V 8.75-11V 8.75-11 v Lamp 10V AC 4 6 4 
AC AC AC Supply 

105-125V 105-125V 105-125V Interrupted 
105V RN* 1 11 30HZ 30HZ 30HZ Ring 

9-11V 8.75-11V 16-20V Interrupted 
10V RN* 19 12 

AC AC AC Buzz 

9-11V 8.75-11V 8.75-11 v 
Flash LF* 17 2 7 

AC AC AC 

9-llV 8.75-11 v 8.75-llV 
Wink LW*t 21 7 2 

AC AC AC 

Motor Start MS 22 5 5 

* Interrupter must be operating for interrupted voltages to be present. The 19-, 20- , 29-, and 30-type power 
units do not have an interrupter. 

t LW does not appear on 641A panel. 

• Clean, dry, well-ventilated, and free from 
flammable or corrosive fumes. 

• Where the surrounding room temperature 
normally does not exceed no•F. Avoid 
locations near radiators, steam pipes, registers, 
and similar heating devices which would 
subject the equipment to excessive heat. 

3.02 Select appropriate modular panels and KTUs 
(Table A), backboards and connecting blocks 

(Table D), per job requirements. 

3.03 Determine type and quantity of power units 
required (see POWER, paragraph 2.05 or 

Table C). 

Note: Varied combinations of panels per 
power unit are desirable to more evenly 
balance power unit load; eg, on installations 
having more than one power unit, mix panel 
codes on any single power unit rather than 
having one power unit serve only 620A-type 
panels, and another to serve 641A or 642A 
panels. 
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3.04 A 19-, 20-, 29-, or 30-type power unit can 
be used to supply a small number of 641A 

or 642A panels, either in installations where the 
power unit is in place or in new installations as 
long as the output of the power unit is not exceeded 
and interrupted power (flash, wink, etc) is not 
required by the KTUs. A 92A connecting block 
is required to provide a receptacle for the panel 
power connector and terminals for the leads from 
the power unit. The lack of interrupted power 
restricts usage to the following KTUs: 

• 641A panel-407- and 424-type, 440A, 478B 
or 494A KTU 

• 642A panel-417A, 420A, 421A, 422B, 428A, 
429A/B, 430A, 440A or 478B, 448A, 449A, 
451B, 476A, 471A/B or 479B KTU. 

If interrupted power can be obtained from an 
associated 584C panel or 232-type KTU, any KTUs 
that can be mounted in the panels per Table A 
(including the 620A-type panel) may be used. 

3.05 Customer must provide adequate number of 
commercial ac receptacles to meet job 

requirements in accordance with the following: 

• Not controlled by a switch 

• Separately fused if possible 

• Within access of power unit cord(s), preferably 
6- to 7 -foot high 

• AC receptacles must be 3-wire grounded 
type. 

3.06 For additional information required to plan 
the installation of a KTS, refer to the 

following sections: 

• 518-010-101 - Centralized Key Telephone 
Installations 

• 518-010-105-KTS, Grounding and Special 
Protection Requirements 

• 518-215-100-1A2 KTS, Identification and 
Arrangements 

• 518-215-400- Service, 1A2 KTS, Line Services 
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• 518-215-401-Service, 1A2 KTS, Auxiliary 
Line Services 

• 518-215-402- Service, 1A2 KTS, Intercom 
Services 

• 518-215-403-Service, 1A2 KTS, Control 
Services. 

INSTALUNG 

3.07 Use care unpacking modular panels, power 
units, and KTUs to prevent damage to them. 

A. Centralized Installation 

3.08 •A preferred installation method is illustrated 
in Fig. 7 using the 630A KSP (Section 

518-215-424) as the first modular panel in a centralized 
terminal field . The 287Al power supply in the 
630A KSP will power two additional modular panels. 
With the arrangement in Fig. 7, the installer has 
the option of using the 113Al connecting unit (CU) 
and modular panel terminals as a station terminal 
(BLUE) field, or may use the 113Al CU and 
modular panel terminals as a KTS equipment 
(RED) field with the station terminal (BLUE) field 
mounted below .• 

3.09 tin Fig. 8, the 620A-type, 641A, and 642A 
panels are mixed in any order with 184-type 

backboards mounted in a single row directly above 
a WHITE and BLUE backboard field. No space 
between adjacent panels should be left unless 
stacking panels (see Note) or if covers and end 
panels are used (paragraph 3.10) .• 

Note: Some locations may be limited for 
space or otherwise will not allow this 
arrangement and will require stacking of 
panels one above the other (see Stacking 
Panels, paragraph 3.11). 

3.1 0 A recommended sequence for mounting 
modular panels, backboards, and power units 

is as follows (Fig. 8): 

(1) Mount a 183A2 (GREEN) backboard in lower 
left corner, 1 foot above floor. Stack second 

GREEN backboard atop first (see Note) . 

Note: When . job requirements call for less 
than two BLUE or GREEN backboards, the 
lower backboard may be omitted and adequate 
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Fig. 7 -·Typical large KTS Installation With 630A KSP, 113A 1 CU, and 620-Type Modular Panel• 

space allowed for its addition as future growth 
demands. 

(2) Place a 185Al (YI~LLOW) backboard atop 
second GREEN backboard. 

(3) Mount 183B1 (BLUE) backboards, stacked 
two high and butted next to GREEN 

backboards. 

(1) Mount a 187Bl (WHITE) backboard atop 
each uppermost BLUI~ backboard, butling 

first against the side of the YELLOW backboard, 
and expanding from left to right. Wlll'l'l<: 
backboards must be installed to the widest point 
of either the RED (modular panel) or BLUE 
terminal field. 

(5) Line, intercom, and miscellaneous panels, 
seiP.r.t.etl pl'r joh req tlirements, may be 

intermixed freely in the RED terminal field 
butting atop the WHITE backboards. First panel 
is placed above t he extreme left BLUE backboard 
and the remaining panels suitably arranged and 
added in order from left to right. If covers are 
to be used on t he panels, leave 112-inch space 
between the top of the WH ITE backboards and 
the bottom of the panels and l-inch space 
between adjacent panels. If wiring troughs are 
also used, allow 1/2 inch between top of panels 
and wiring trough. (A paper template is provided 
with each panel to facili tate mounting.) 

Note: The 16Al-160terminal blocks or 184Al, 
Bl or B2 (RED) backboards may also be 
intermixed with modular panels as desired to 
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TO STATIONS THROUGH UNDERFLOOR DUCT SYSTEM 

Fig. 8-Centralized Terminal Field, Typical Arrangement of Modular Apparatus 

provide station terminations in excess of the 
panel terminal capacity (Fig. 8 or 9). The 
16Al-160 terminal block is the same height 
as the modular panels and half t he widt h of 
a 620A-type panel. Two connecting blocks are 
provided which duplicate the designations and 
quadrants of a 620A-type panel. If required, 
the terminal blocks will accept 152A covers 
and 153A end caps. 

(6) The 7981, 7982, and 9081 Jlower units are 
to be mounted above the cluster of modular 

panels they service with top of unit(s) 7 feet 5 
inches from the floor. Add 1 inch to this 
dimensi.on if wiring trough is used. 

Note: Power units must be mounted in an 
area allowing adequate venti lation. 
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(7) Fasten the backboard plate assembly to the 
wall us ing appropriate fasteners. 

(8) Hang power unit on backboard and secure 
it with the machine screw(s) provided. 

(9) Plug single-ended power interconnect cable 
of modular panel into appropriate connector 

of power unit . If it will not reach the power 
unit, use a P12D cord (Table D) to complete 
the connection. •To disconnect power cord, 
squeeze the tabs on the top and bottom of the 
power cord connector and pull out.• 

(10) Wiring troughs (Fig. 11) may be used to 
hold excess loops of power cable and improve 

the apJ>earance of the installation. Mount t he 
troughs horizontally on the wall directly above 
the modular 1>anels (mounting screws to be 



obtained locally). Press the loose power cable 
into the slots, looping it until slack is removed. 
Put cover on troughs. One trough will fit above 
two 620A-type panels or four 641As or 642As. 
Snap-on covers are provided with the wiring 
trough to retain the cables and to improve 
appearance. 

Caution: Do not apply commerical ac 
power until completion of paragraph 
3.29. 

(11) For 19- or 20-type power unit, install and 
connect as indicated in Section 167-440-201. 

For 29- or 30-type power unit, install and connect 
as indicated in Section 167-446-101. Mount the 
92A connecting block in reach of the power cable 
of the modular panel or extend with a P12D 
cord. 

(12) Interconnect the 92A connecting block and 
the power unit as shown in Fig. 51. The 

recommended wiring is as follows: 

(a) For a 641A or 642A panel, use a 451M 
cable, a 12-pair D inside wiring cable, or 

individual 18-gauge solid wires. If a 12-pair 
inside wiring cable is used, each pair should 
be skinned, twisted together, and terminated 
as a single conductor. 

(b) For a 620A-type panel, use a 457M cable 
or individual 18-gauge solid wires. Do 

not use inside wiring cable since four 
conductors would be required for each connection 
to provide adequate current-carrying capacity. 
This number of twisted conductors cannot be 
reliably terminated. 

Table I provides the color codes for D inside 
wiring cable and 451M or 457M cables. After 
all connections are made, insert the power 
interconnect cable of the modular panel into the 
connector on the 92A connecting block. 

B. Stacking Panels 

3 .11 Where modular panels must be stacked one 
above the other, the following installation 

method is recommended (Fig. 9 and 10). 

• Place 198A backboards between the upper 
and lower rows of modular panels to provide 
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a· means of routing wiring to the inner 
quadrants of the upper panels. 

• The 620A-type and 642A panels and 184-type 
backboards, if required, may be mixed in 
any order provided similar size units are 
mounted atop one another. 

• A 2-inch space must separate the sides of 
each panel. This space allows cross-connect 
wiring to be run vertically between panels. 

• Power unit(s) mounts in an area allowing 
adequate ventilation with top of unit 
approximately 8 feet above floor. 

• Power interconnect cables are routed in a 
direction up and over the top of the panels 
to the power unit connectors. 

Note: Minimize intermeshing power interconnect 
cables and cross-connect wiring. 

3.12 Cross-connect wiring should run straight 
down from the modular panel fanning strip 

to the WHITE field. All horizontal travel is made 
within the WHITE field. 

C. Grounding and Protection 

3.13 Grounding: To prevent damage to the 
telephone equipment, it is imperative the 

KTS be properly grounded and protected to limit 
voltage surges which may occur due to: 

• Malfunction of power unit 

• Crosses between telephone and power lines 

• Power line surges 

• Lightning surges. 

The susceptibility of surge damage to 
semiconductor components used in 
400-series KTUs requires the grounding 
and protection procedures be followed 
carefully. Properly protected and 
grounded installations will minimize 
service failures that can result 
from surge voltages or difference 
between dissimilar grounds. Refer 
to Section 518-010-105 for coverage 
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TO AC 
RECEPTACLE 

POWER UNIT 

FLOOR 

0 0 0 0 00 

Fig. 9-Stacked Modular Apparatus and Method of Terminal Multiplying Using 16A1-160 Terminal Blocks 
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Fig. 10-Stacked Modular Apparatus and Method of Terminal Multiplying Using 184-Type Backboards 
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Fig. 11 - lnstalla tion Using Wiring Troughs for Power Cabling 

of KTS grounding and protection 
requirements. 

3.14 Protection: It is recommended all incoming 
CO/PBX lines be connected to protectors. 

The protector ground terminal will serve as the 
primary KTS ground point and must be connected 
to the best available ground source, preferably 
t he same as that used for the ac power ser vice. 
In any case, the KTS ground source and the power 
service ground source should be bonded together. 

3.15 Power Unit Circuit Ground: Using 
No. 12 gauge wire, connect the circuit ground 

te rminal (LOC GRD) of the power uni t to the 
protector ground terminal (paragraph 3.14), if the 
incoming CO/ PBX lines are protected. If they are 
not protected, connect LOC GRD to the best 
available ground source. 

Caution: DO NOT use sprinkler system, 
hot water, or gas pipes for· ground. 
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3.16 Power Unit Frame Ground: The 
framework of power units should be grounded 

where required by local regulations. The ground 
may be provided as follows: 

• Via the grounding conductor in the 3-conductor 
power cord (ordered separately) when a 
grounded ac receptacle is available. 

• Via a No. 12 gauge wire connected from 
the case, framework, or chassis ground 
te rminal (if provided) of the power unit to 
an electr ically approved ground. The power 
unit ci rcuit ground shall be associated only 
with the output circuit of the power unit. 
Do not strap the circuit ground to 
the frame or case of tl1e power 
unit (Fig. 12). 

3.17 After connecting the No. 12 gauge wire for 
circuit grounrl as in paragraph 3.15 and 

frame ground as in parag raph 3.16, attach an 
8 -3013B station ground t.ag to eaeh ground wire. 



ISS 5, SECTION 518-215-419 

3-COND 
PW11 COIID 

----
riiAM£ GROUND 

~ --~ 
NEVER STRAP 
TOGETHER 

A~OVED '\. 
CIRCUIT 

LOCAL GROUND 

GROUND 
) 

( 

\.__/ \.__/ \.__/ \.__/ 
20V DC 20V 'DC IOV AC 18V AC 
TALK SIGNAL SUPPLY SUPPLY 

NOTE: 
THE CIRCUIT GROUND AND rRAME 
GROUND ARE INSULATED rROM EACH 
OTHER 

Fig. 12-Grounding of Typical KTS Installation 

3.18 Where local requirements permit, the following 
equipment, as covered in Section 167-400-210, 

may be employed: 

• Power-cord plug adapter (Hubbell 
BL-12433)-when a 3-conductor ac power 
cord must be connected to a duplex 
2-conductor ac power receptacle (Fig. 13) 

• Power-cord plug retainer assembly 
(KS-19266)-to prevent accidental removal 
of a power-cord plug (Fig. 13). 

Caution: The ac power cord should 
remain disconnected from commercial 
ac power until completion of paragraph 
3.29. 

D. KTU Installation 

3.19 Prior to terminating distribution of telephone 
set cabling, cross-connections, or panel options, 

selected KTUs shall be unpacked, options applied 
as applicable, and installed in their appropriate 
modular panels. 

3 .20 Install KTUs by inserting the plug-end of 
the printed wiring boards into the modular 

panel connectors. 

Exercise care when handling and 
inserting plug-in KTUs to avoid 
damage to the printed wiring boards 
and other components. 

3.21 Installation of a 419A KTU (Automatic 
Signaling, Ringdown Private Line), an 8-inch 

unit in a 620A-type panel, requires two 913B 
connectors mounted in a vertical plane and removal 
of a guide assembly. Connections are made to 
the upper quadrant of the terminal field, and the 
lower quadrant remains vacant (Fig. 26). 

3 .22 The 498A KTU (Fig. 50) provides music-on-hold 
for four CO/ PBX lines. Three more 

music-on-hold circuits may be added to the 498A 
KTU for a total of seven circuits by connecting a 
116A1 circuit module to the 498A KTU. 

3 .23 A 498A KTU is compatible with 400D (MD), 
G (MD), or H KTU. When using a 451A 

or B KTU to provide music-on-hold, a 400D (MD) 
or G KTU (MD) must be used as a line circuit, 
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Fig. 13- Twin-Piug Retainer Mounted on a Power Cord Plug Adapter 

since the 400H and the 451-type KTUs are not 
compatible with each other. 

3.24 A 467 A KTU can be installed in any connector 
of a 620A-t~·pe or 642A pa nel. The 467 A 

monitors the - 24 volt signal battery supply for a 
low-voltage condition. rr the voltage drops below 
the adjustable level (factory adjusted at 19 volts), 
a light emitting diode (LED) on the KTU will light 
and remain lighted un ti l the reset button is 
depressed. No external connections a re required 
s ince the K'rU checks t he B voltage avai lable 
through the power interconnect rorrl 

3.25 'L'he following applies to the installation of 
a 641A modular panel (Fig. 30 and Table G}: 

• Connectors lA and 1 B are intended for an 
8-inch dial intercom selector circuit (407B 
or 424AyJ>e KTU) or a 'l'OUCH-'l'ONE selector 
ci rcuit (4.<J4A KTU). The 494A KTU can 
be used to provide basic intercom in installations 
having 'rOUGH-TONE telephone sets only. 
Flashing lamps, audible ringback, and busy 
tone cannot be provided when using a 494A 
KTU. 

• Connectors 2A and 2B arc in tended prima rily 
for an 8-inch TOUCTT-'I'ONE aciapter (440A 
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or 4788 KTU) but will also accommodat-e a 
425-typc K'I'U. Add option Z to 478B 
KTU when installed in a 641A panel. 

Note: When a 125-type KTU is used and 
TOUCH-TONE service is desi red, the 425-type 
KTU is installed in connectors 2A and 2n. 
The 440A or 4788 KTU must then be installed 
in a 642A modular 1>anel. Apply option 
Y to 478B KTU wlwn installed in a 
642A p ane l. 

• When audible tones (476A KTU), station 
busy (~22-type KTU), TOUCII-TONE (440A 
or 478B KTU, as previously described), or 
other rela ted optional features are desired, 
they may be added to the dial in tercom 
system by addition of the KTUs in a 642A 
modular panel and cross-connected as required. 

• The lower por tion of t he (tuick-connect 
terminal fi eld contains terminal~ for st.1tion 
codes, assigned from left to r·ight, R-0 to 
R-9, and below t hose termina ls in a simi lar 
manner, codes R-XO to R-X9; X indicates 
the selected TD code, sec the following. 

• When a 19-codc selector (424-type KTU) is 
used, a transfer digit (TD) must be assigned 



and cross-connected from the TD terminal 
in the option field to the chosen digit R(0-9) 
terminal in the cross-connect terminal field 
(Fig. 31 through 36). If a 494A KTU is 
used, the digit 1 is treated as the transfer 
digit. No strapping is required. 

The TD when using a 424-type KTU 
may be any digit; once selected, the 
digit code cannot be used as a 
single digit code. 

• When a 494A KTU is used, use 10-volt ac 
or -24 volt de only as audible signal voltage. 
Use of 105-volt ac may result in damage to 
the KTU. 

3.26 The following applies to installation of a 
642A modular panel: 

• Lamp positions in the line lamp and fuse 
block assembly are assigned to a related 
connector and are unequipped, except when 
locally provided at time of installation for 
use with a 417A, 418A, or 428A KTU. 

Note: When a KTU is removed from service 
in the 642A modular panel, its related lamp, 
if provided, must be removed to prevent 
possible damage should another type KTU 
inadvertently be placed in the connector. 

• Appropriate KTU features may be 
cross-connected to other quadrants, either 
within the panel or to other panels, if 
interrelating of features is desired. 

• Alphanumeric fanning strip designations are 
repeated for each quadrant to aid in locating 
and identifying terminals. (See Fig. 39 for 
terminal designations and connector pin 
identification and refer to Table A for 
appropriate KTU connection figure.) 

• Installation of a 440A or 4788 KTU, an 
8-inch unit, requires the removal of a guide 
assembly and connection through the lower 
914B connector while occupying the space 
of two connectors in a vertical plane. Apply 
option Y to the 478B KTU. 

3.27 Covers are available (Table D) for protecting 
the fronts and sides of modular panels. To 

mount a front cover (151A or 152A) on a panel, 
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engage the hooks on the top edge with the slots 
at the top of the panel. Cover the sides by 
attaching end cap covers (153A) to the front covers 
with the clips supplied. Where several panels are 
mounted next to each other, the front covers form 
a continuous surface, and only two end cap covers 
are installed at the extreme sides. 

E. Applying Power 

Warning: 105 volts is present on 
the 105-volt 30-Hz RN terminals of 
the 620A-type and 641A panel terminal 
fields when power is applied. 

3.28 Put a C clip terminal insulator over the 
105-volt 30-Hz RN terminals on the 620A-type 

and 641A panels (Fig. 14 and 30). One clip will 
cover the 105-volt terminal and the adjacent RN 
terminal. 

3.29 Select appropriate length 3-conductor ac 
power cord and insert first into the power 

unit, and second into the commercial ac power 
receptacle. Excess length cord should be coiled, 
tied, and stored neatly. 

3 .30 If abnormal commercial ac input voltage is 
suspected: 

(1) Remove the ac power cord from 
the ac receptacle. 

(2) Using an ac voltmeter, determine the ac 
voltage potential of the commercial ac 

receptacle. 

(3) Move the ac voltage adjustment lead to that 
voltage tap nearest the actual line voltage. 

Note: The power units are furnished with 
the adjustment lead connected to the 117-volt 
tap. With this connection, the unit will 
perform satisfactorily for line voltage between 
111 and 123 volts. 

(4) Reconnect power cord to receptacle. 

3.31 If desired, limited testing of KTUs may be 
made prior to placing station cabling or 

cross-connections. Apply commercial ac power and 
test as appropriate (see TESTING, paragraphs 5.05 
and 5.06). 
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TABLE G 

DIAL INTERCOM OPTIONS 

FEATURE (Note 1 I 

Non TOUCH-TONE 
10 or 19 Codes 

Selector TOUCH-TONE 
Circuit 

TOUCH-TONE or 
10 Codes Non TOUCH-TONE 

Station Busy 

Audible Ringback 

Dial Tone 

Long Line Circuit 

Steady 

Lamp 
10 Codes Signal Flashing 
19 Codes 

Interrupted 10V AC Buzzer 

(Note 2) llOV 30-Hz Ringer 

Audible 
10V AC Buzzer Signal 

Single llOV 30-Hz Ringer 
Spurt 
(Note 3) 18V AC Buzzer 

DC Buzzer 

Note I : Per SD-69567-01, Issue 14. 

Note 2: 425B KTU required. 

OPTION 

z 

N 

F 

ZF* 

ZE* 

ZD* 

Q 

w 

H 

Vt 

E 

X 

G 

M 

J 

K 

Note 3: Not to be used witn station busy tone feature (422A 
and 476A KTUs) . 

* Appear on KTU option block. 

t No strapping. Requires removal of H option strap. 

4. CONNECTIONS 4.02 Preceding the 620A-type and 642A modular 

4.01 Connection figures are grouped according to 
the types of services offered: CO/PBX and 

Private Lines, Dial Intercom, and Miscellaneous. 

panel connections are typical terminal field 
illustrations of those panels showing the upper 
left-hand quadrant (lA) of the quick-connect field 
as an example of all its quadrants (Fig. 14 and 
39). 
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4.03 The 641A modular panel terminal field is 
illustrated in its entirety (Fig. 30). 

4.04 Typical terminal field illustrations provide 
terminal and option field locations, terminal 

designations, connector-pin identification, and 
factory-furnished wiring and straps. 

4 .05 Connections are applied to the quick-connect 
terminals of the modular panels through use 

of the 714B tool, or equivalent. 

4 .06 Each quick-connect terminal is limited to 
termination of a single lead. Terminations 

in excess of panel terminal field capacity may be 
applied in any of the following methods most 
appropriate: 

• Continuous strapping (looping)~ingle 
leads common to more than one terminal. 

• 183A2 adapter-provides two additional 
common terminals and is applied atop two 
terminals of like-designations in a horizontal 
plane. 

• 183B2 adapter-provides two additional, 
but separate, terminals and is applied atop 
two terminals in a vertical plane. 

• 16Al-160 terminal block-for additional 
line service terminations in excess of 620A-type 
or 642A panel capacity (Fig. 9). 

• 6684-25 connecting block on a 
184Al, Bl, or B2 (RED) backboard-for 
additional line service terminations in excess 
of 620A-type or 642A panel capacity (Fig. 10). 

• 66B3-50 or 66B4-25 connecting 
block on a 185Al (YELLOW) 
backboard-for additional dial intercom 
terminations in excess of 641A panel capacity 
(Fig. 8). 

4 .07 The 620A (MD) or 620A2 modular panel 
fanning strips are predesignated for typical 

line services and repeated for each quadrant 
(Fig. 14). Exceptions to the designations are the 
following: 

• 401-type KTU-spare leads SP-1, SP-2, and 
SP-3 are substituted for T, R, and RC, 
respectively (Fig. 21 ). 
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• 413A KTU-spare leads SP-1, SP-2, SP-3, 
and SP-4 are substituted for T, R, A, and 
L, respectively (Fig. 22). 

• 414A, 461A, and 416A KTUs-S and SG 
leads are substituted for A and A1, respectively 
(Fig. 23 and 25). 

• 471-type and 479-type KTUs-A(U) and A 
leads are substituted for A and RC, 
respectively (Fig. 28 and 29). 

4 .08 The KTU options: Apply to optional features 
offered by individual KTUs; they are indicated 

in table form on their connection figures only. 

4.09 Intercom options (Table G): Wiring of 
associated KTUs providing features directly 

affecting or adding to the dial intercom system. 

Many KTU and intercom system options 
share like-designations and provide 
similar optional features, but several 
similarly-lettered options differ in 
features they provide in the two 
applications. Consult appropriate 
KTU or intercom option table for 
desired feature prior to applying 
any options. 

CONNECTION INDEX 

4 .10 Table A provides an index to KTU connection 
figures and associated KTU tests. Other 

related figures and tables are as follows: 

Fig. 14-Terminal Field Illustration and Terminal 
Designations for 620A (MD) or 620A2 
Modular Panel (CO/PBX and Private 
Line Services) 

Fig. 30-Terminal Field Illustration and Terminal 
Designations for 641A Modular Panel 
(Dial Intercom Services) 

Fig. 39-Terminal Field Illustration and Terminal 
Designations for 642A Modular Panel 
(Miscellaneous Services) 

Table H-Dial Intercom Arrangements (Fig. 31 
through 36). 



ISS 5, SECTION 518-215-419 

TABLE H 

DIAL INTERCOM ARRANGEMENTS 

DIAL 
INTERCOM KTU 
FEATURE 

R 

Selector 10 407 
• Codes 

19 424 

TOUCH-TONE 
19 494 

Selector 

R t t Dialing 

TT 440/478 

Station Busy 
422 Selector 

Audible Tones 476 

Flashing Lamps* 425 

* Interrupter required with flashing lamps. 

t No KTU required . 

• Indicated KTU required . 

5. MAINTENANCE 

5.01 Maintenance of 600-series modular panels 
can be done in the areas of: 

• Checks of terminal field cross-connections 

• Replacement of defective fuses, lamps, and 
KTUs. 

tContinuity Diagrams 

• Continuity testing power interconnect terminals 
and cable connectors, etc. Consult Table 
F and Fig. 1 through 4. 

FIGURE 

31 32 33 34 35 36 

DELUXE 

BASIC WITHOUT WITH 

TT 

• 

• 

STATION BUSY OPTION 

TT R TT R TT R TT 

• • • • • • 

• 
t t t 

• • • 

• • 

• • • • 
• • • • • • 

• Continuity testing (913-/914-type connectors 
to 66-type terminal connections). Consult 
Fig. 15, 16, and 17 .• 

5.02 As a KTS, maintenance is limited to normal 
station repairs, wiring checks, and replacement 

of defective components. 

5.03 When trouble is encountered, first perform 
a thorough check of all cross-connec­

tions and, second, assure all station 
connections and related apparatus are 
properly applied; then the following checks are 
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TERIIINAL 
FIELD 
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~==~-------+-------+--~~--~4 
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~ 4~~~~~-J~----_.4---~ 

~ 22~-~~---5~----------_.~~--------~5 
; c=::2~E----r-~----------~----------,_ ______ --(6 

7A~E LGj I 17~-L~F----~2------------~~--------~7 
8A-E L ~ 
~~--_.---------------------r-------<8 

~-R_(~C_0~)-----------------------+--------{9 

9~----~3~--------_.~~--------<10 
12 ·~ 

19~----~~--------_.~~---, 
1C 10V RN Z-1 1/3 AIIP I 
1D RN 

; 
[ 

------+----</ 11 
105V RN 11 ~ 

1~----~~--------_.q---, 

1E 105V RN I 
~------------------------~--~ 

3A-E T(STA) 
~~--~----------------------~---------(12 

4A-E R(STA) 
~----------------------------~---------(13 

1A T(CO) 
~~~~----------------------~---------(14 

BA-E A1 

B GRD 1 [ 
15 

SA-E 
~-------------------------------+---------<16 

28 + 
~-------------------------------+--~,~---<,17 

8 ~_B __ S_IG--~10~-BJ~\/J4_A_IIP ____ ~~--~ 
9 -

12~------~----------~~--------~f18 
2C SP3 t 
~~~----------------------------------~19 

; FACTORY STRAP 
* 620A2 PANEL ONLY 
t QUADRANT 1A OF 620A2 PANEL ONLY 

Fig. 15-t620A (MD) or 620A2 Modular Panel Maintenance Diagram. 
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RH SF RH 
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Fig. 16-t641A Panel Maintenance Diagram (Sheet 1 of 4). 
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J18 
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Fig. 16-t641A Panel Maintenance Diagram (Sheet 2 of 4). 
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TERIUNAL POWER TER"INAL 
FIELQ CONNECTOR BOARD 

( FC1 (POWER) TO 
SHEET 2 FC3 

LW 7 
21~ 

J2B 

0 

1 
--{2 

3 --{3 

2F 9E 0 --{4 
0 --{5 

11 --{6 

1F 1 E 0 --{7 
0 --{8 

12 z --{9 

10 19 E 0 :J 0 
T 

--< 10 
--{11 

R 
12 

13 
Y1 

14 

TO 
01 --< 15 

16 
SHEET 2 

A TLK 
BY1 

--{17 

< 18 

FC2 
19 TO 
20 KTU 

CG 
21 

78 --{22 
23 

--{24 

SA --{25 

0 lL...____;.;;.:__ - RH FRO" SHEET 1 
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SHEET 2 y2 __.:_::. ____ -< 

LA 

< 26 
27 
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29 

30 
31 

< 32 
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35 
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37 
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Fig. 16-t641A Panel Maintenance Diagram (Sheet 4 of 4). 
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JK CONN BLK 
QUADRANT 

1A 1A 

18 18 

2A 2A 

28 28 
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TERI'IINAL 
FIELD 

A4 

84 

c 2 10VAC 

POWER 
CONNECTOR 
P1 

21 
LW 

16 
A GRD 

TERI''IINAL 
BOARD 
(POWER) 

I'IULTIPLE TO 
THREE JACKS 

7 28-1 1/3 AI'IP 
..., 

B 

J1A-J2A 
J1B-J2B 

0 

2 

3 

10VAC 6 1A-1 1/3 AI'IP 

:~ .. ' 4 

~ 1/3 Ar'IP 

I'IS 5 

4 

22 5 
A 3 ACG 

ACG 4 I 24 

6 

LF 2 18:_1 1/3 AI'IP 

~?c 17 .., 
C7 I• 

7 

8 
cs 
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105V 3 

9 10 
01 RN 

11 
08 

12 
09 

13 
C8 

14 
83-BG 

l ' 
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1 B GRD 
1 

86 

B SIG 10 B 3/4 AI'IP 
8 

9 A ~4 AI'IP 
12 

A5 

105VRN 11 J- COI'II'IO 
1 AND S 

10VRN 12 Z-1 1/3 AI'IP J. X CON 19 ] 
NOTE: 

1 • FUSE 1 A ( 1 OV STEADY) WIRED TO CONNECTORS J 1 A AND J 1 B. 
FUSE 2A ( 1 OV STEADY) WIRED TO CONNECTORS J2A AND J2B. 

2. LAI'IPS NOT PROVIDED. FIELD INSTALL AS REQUIRED. 

Fig. 17- ·642A Panel Maintenance Diagram (Sheet 1 of 2)t 
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TER,HNAL J1A-J2A 
FIELD J18-J28 

AG 
20 

A7 
21 

E7 
22 

07 
23 

AS 
24 

AS 
25 

87 
26 

ES 
27 

88 
28 

89 
TO 

29 KTU 

C6 
30 

85 
31 

OS 
32 

E5 
33 

05 
34 

EB 
35 

E9 
36 

E4 
37 

04 
38 

C5 
39 

Fig. 17-t642A Panel Maintenance Diagram (Sheet 2 of 2). 

suggested before replacement of a KTU, modular 
panel, or power unit is considered: 

KTUs 

Caution: Several of the following 
checks require testing live potentials 
at the modular panel connectors and 
power interconnect terminal field. 
Closeness of these terminals to each 
other requires extra care be taken 
to avoid shorting or otherwise damaging 
them. 

• Securely placed in proper connectors. 

• Properly strapped for required option(s). 
(See appropriate KTU connection figures.) 

• Replace suspected KTU with one known to 
be in good working order to determine 
whether trouble is in the KTU or external 
to it [be sure to strap in the correct option(s) 
on the replacement KTU, as applicable]. 

• Should the replacement KTU not clear the 
t rouble, the trouble is external to it and 
the original KTU should be placed back in 
service. 

MODULAR PANELS (Check as Applicable) 

• Option straps( s) properly applied. 
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• Fuses in place and in good working condition 
(Fig. 5). 

• Lamps in place and in good condition. 

• Plug end of modular panel power interconnect 
cable securely positioned in power unit 
connector. 

• KTUs securely mounted in 913-/914-type 
connectors with retainer and/or guide 
assemblies in place. 

• Dedicated leads (Table F) may be tested 
for appropriate potential or function . 

Caution: Power interconnect cable 
must be disconnected and modular 
panel void of KTUs prior to attempting 
tbe following test. 

• Dedicated leads (Table F) may be continuity 
tested between the KTU connectors within 
a given panel. 

• Using the appropriate modular panel terminal 
field illustration (Fig. 14, 30, or 39), continuity 
tests of the nondedicated wiring may be 
made between the KTU connectors and the 
terminal field. 

• Continuity testing of power unit interconnect 
cable leads may be performed. 

POWER UNIT (Fig. 6) 

• All fuses in place and in good condition. 

• The ac power cord securely in place in both 
the commercial ac receptacle and the power 
unit input connector. 

• Commercial ac input present at receptacle 
and not controlled by a switch. 

• Interrupter securely in place and operative. 
Place ground on start lead (MS) pin at 
power interconnect cable terminal field of 
modular panel (Fig. 1) and, using 1013A 
test set or equivalent, test for interrupted 
potentials on the LW, LF, 10-volt ac RN, 
and 105-volt RN terminals in the modular 
panel power interconnect field. The LW 
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does not appear on the 641A panel. Remove 
MS ground when check is completed. 

• Using 1013A test set, or equivalent, verify 
that battery, ground, and signal potentials 
are present at output taps on the face of 
the power unit panel. 

• Circuit and frame grounds properly applied 
(paragraphs 3.15 and 3.16). 

• The ac voltage adjustment lead on appropriate 
tap. 

5.04 If the previous checks fail to reveal the 
source of trouble, it can be reasonably 

assumed the trouble is external to the power units, 
modular panels, and KTUs, and cross-connections, 
station wiring, and components should be checked. 

TESTING 

5.05 Prior to termination of cross-connections, 
station and distributing cabling, continuity 

testing may be performed between terminal field 
terminals and like-designated connector pins. See 
appropriate terminal field illustration. 

Caution: Power unit connector cable 
must be disconnected and modular 
panel void of KTUs before attempting 
continuity tests. 

5.06 The line lamp or circuit busy lamp (641A 
panel), provided in the lamp and fuse block 

assembly, offers a visual indication of a circuit 
under operational test. 

TESTS 

5.07 It is impractical to attempt operational tests 
of several KTUs prior to termination of 

appropriate cross-connections. The following KTUs 
may be tested at the modular panel regardless of 
cross-connections, station or distributing cables 
applied. The tests appear adjacent to the related 
KTU connection figures. (All circuits must be idle 
prior to starting tests.) The tests are: 

A. 400-Type KTU-CO/PBX Line Circuit 

B. 401-Type KTU-Manual Intercom 
Circuit 



C. 414A KTU and 461A KTU-Manual 
Signaling, Ringdown Private Line 

D. 415-Type KTU-Automatic, DC 
Signaling, Ringdown Private Line 

E. 416A KTU-Station Line Circuit 

F. 419A KTU-Automatic Signaling, 
Ringdown Private Line 

G. 469A KTU-Lamp Extender 

H. 471-Type KTU-Battery Reversal 
Toll Restriction 

I. 407- or 424-Type KTU-Basic Dial 
Intercom Selector Circuit 

J. 494A KTU-TOUCH-TONE Selector 
Circuit 

K. 420A KTU-Long Line Circuit 

ISS 5, SECTION 518-215-419 

L. 417A KTU-Add-On Conference Circuit 

M. 418A KTU-Sbort Range, DC Signaling 
Private Line 

N. 451B or 498A KTU-Music-On-Hold 
Circuit 

0. •452A KTU-Power Failure Ringing 
Circuitt 

5.08 Lettered Steps: A letter a, b, c, etc, 
added to a step number in Part 5 of this 

section indicates an action which may or may not 
be required depending on local conditions. The 
condition under which a lettered step or a series 
of lettered steps should be made is given in the 
ACTION column, and all steps governed by the 
same condition are designated by the same letter 
within a test. Where a condition does not apply, 
all steps designated by that letter should be omitted. 
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TEL SET 

l eo~ -~ 
T 

5\IITCH P I CKUP LI NE 
~ 

~ ~ 
T T 

NET ·I R l R 

T 
A p A 

l HOLD l - KEY 
'- AI AI 

LG ~ LG 

LA~P L f L 

~ 
§ 

e~ Bl RG 

R OR R I l RC L 

T 
p 

R ~ Rl 

DI ODE/ ® ~TR I X t® B OR Bl 

® 
'>---

OPTION STRAPPING (SEE NOTE I) 

OPT I ON STRAPPING 
ON 

rEATURES KTU 
MODULAR 400D 

OPTION 
PANEL KTU 

CONN BLK 

~ WITHOUT DIODE ~ lO RN TORN 
AUDIBLE .. MATRIX CONTROL w 

105V RNTORN => 105V AC 
SIGNALS a: 

a: IOV AC 10 RN TORN 
5 TO 8 

I!! WITH DIODE 
MATRIX CONTRO L ~ s 

~ 105V RN TO RN 

VISUAL HOLD LAMP WI NK T 7 TO 10 

CIRCUIT 
LAMP STEADY X 7 TO 9 , 

RING SHORT TIME DELAY (I 0 SECONDS) Z* I TO 2, 

TIMEOUT 
LONG T IME DELAY (30 SECONDS l t t 
500 MILLISECONDS WHEN ASSOC IATED 2 TO 3 USING 601A 
WITH NO . I ESS HAVING RES\IITCH zc (5 Ur) CAPACITOR 

CAPABILITY ~ EQUIVALENT § 
RELEA SE Of 

100 MILLISECONDS WHEN ASSOC IATED 2 TO 3 USING 57SC 
HOLDING BRIDGE 

WITH BOOA PBX AND/~ N0 . 5 X-BAR (I Uf) CAPAC IT~ 
fROM CO OR PBX ZD 

CENTREX NOT HAVING AUT-TIC OR EQUIVALENT 
LINE CURRENT 

PER~NENT SIGNAL RELEA SE (NOTE 21 
OPENS GREATER 

THAN SO MI LLISECONDS WHEN ASSOC I ATED 2 TO 3 USING 5758 
WITH N0 . 5 X-BAR CENTREX HAVING 

ZJ 
(0 . 5 Uf) CAPACI TOR 

AUTO~ TIC PER~NENT SI GNAL ~ EQU I VALENT 
RE LEA SE 

\ 
P/0 620A OR 620A2 PANEL 

(NOTE l) 

lOY r:r~ 105V , 
~ O RN RN RN 

"e siG r---

0 0 d10- -
10V RG ACG 

-o--o--o--o 
-o--o- -o--o 
-o--o- -o--o 
-o--o--o--o 

8 -o--o--o--o- - -
-o--o--o--o 

---, 
l 
I 

I 
_J 

-o--o- -o--o- - - - _J 

-o--o--o--o 

-

NOTES ' 
1 THE 4000 KTU I S FACTORY ~ I RED FOR 10-SECOND 

TIMEOUT, PLUS 1.1 \ NKIMi-HOlO LAMP, AN) W 
AND S ~I RING OPTIONS . 

2. ZO OPTION I S REPLACED BY l.J OPTION, HMVER, 

IT IS NOT NECE;SARY TO UPDATE CIRCUI TS 

PREVIOUSLY MODIFIED WITH OPTION ZD. 
l. ON 620 A2 PANELS , 10 VAC ORB SI G CAN BE 

CONNECTED ON TERMI NAL Fl ELD TO OPERATE 

AUDIBLE SIGNALS. 10 VAC APPEARS IN All 8 
QUADRANTS AND 8 SIG APPEARS I N 1A ONLY . 

* TO ~OVIOE TIME-OUT CYCLES OF RING· UP 

C I RCUITS FROM 3 .4 TO 7.5 SECONDS. INSTALL 
KS- 13490 LI, I- WATT OR EQU IVALENT RESISTOR 

BETWEEN TERMINALS I AND 3 WITH A STRAP 
FROM I TO 2 . TIME-OUT CYCLE AND RESISTOR 

VALUES ARE AS FO LLOWS ' 

3. 4 SECONDS - 0 .20 MEGOHM RES ISTOR 
5.0 SECONDS - 0 .39 MEGOHM RESISTOR 
6 . 7 SECONDS - 0 . 75 MEGOHM RESISTOR 

7.5 SE CONDS- 1. 2 MEGOHM RESISTOR 
WHEN THE DURA TION OF MACHINE RINGI NG IS 
I SECOND OR LESS , TIME-OUT SHALL NOT BE 
REDUCED BELOW 5 SECONDS. 

FOR 30 SECOND TIME-OUT CYCLE REMOVE ALL 
STRAPS FROM TERM INALS I, 2, ANO 3 . 

FACTORY- FUR NISI-ED STRAPS 

INSTALL PO L AR IZED CAPACITOR AS FOLLOWS , 

2~(:±-3 

Fig. 18-.400D KTU (MD) Connections (CO/ PBX Line) in 620A (MD) or 620A2 Modular Panelt 
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DllllE 
IMTliiX 

TEL SET 

Sill Tat 
HIJO( 

PICKI.P 
KEY 

• • • • 

tAN DPTIOII PLUG IS NDT PROVIDED FOR THIS POSITIOII . 
USE Tl£ DPTIOII PLUG -l T USED TD PROVIDE DPTIOII R. 

DPTIOII FEATIIIE 

" 
Lilli TIJIE DELAT 

RIND (N'I'IIOXIftATELT 20 SECIJIIIS) 

z TIJIEilJT SIOIT Til£ DELAT 
AI'I'IIDXIftATELT 5 .75 SECIJIIIS 

~ VISUAL ~IIJII( 

X tClLD an LNW' STEADY 

~ IIITERRI.PTED RIND 

...!. AUliBLE STEADY RIND 

s SIIJW. CIJftll WITH DIIIlE 
IMTliiX~ -

v CIJftll WITH RELAY 
~ 

DELATED RELE,ASE DF IIJLDIND I ftiiiiiUI 
R IIUDDE FAll! CD OR DF 2!5 1!6 tClLD 

>--; RELEASE PBX BY LIIE WIIEIIT I 
DPEE 600 1!6 

tDENDTES FACTORY PROVIDED DPTIOIIS 
NOTES, 

aJIIECT 
TERIUIIALS 

81-82 

B2-83t 

A1-A2 

A2-A3 

C2-c:l 

C3-t4 
C1-c:l 

C1-c:l 

E2-E3 

E1-E2 

1. DD NDT aJIIECT RINDIND VOLTAGE TlRUlH TEIIIUIIAL 
10 lttEII I DPTIOII IS PROVIDED 

2 . 011 820A2 PANELS . 1DV AC OR 8 SIG CAN BE aJIIECTEO 
011 TEIIUIIAL FIELD TD DPERATE AIJJIBLE SIOIIALS . 
1DV AC AI'PENIS IN All 8 QlJADRANTS AND 8 SIB APPEARS 
IN 1A OIILT . 

Fig. 19- ·400G KTU (MD) Connections (CO/ PBX Line) in 620A (MD) or 620A2 Modular Panelt 
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TEL SET 

SWITCH PICKUP 
HOOK KEY - r-

NET ·I 

I '--- HOLD KEY '---

LAI!P 

I AUDIBLE I 
SIGNAL R OR R1 

OPTIONS 

OPT FEATURES 

T* CO DR PBX LilliE CIRCUIT 

W* INTERRUPTED RING 
r- AUDIBLE CDIIION AUDIBLE WITH 

v SIGNAL GROUND FOR RELAY 
CONTROL 

LONG HOLD ABANDON 

S* HOLD 
TII!EOUT (FOR ESS •1 , 
ESS 12, B12 PBX , 770 

CIRCUIT PBX , OII!ENSION PBX) 
r- RELEASE 

R SHORT HOLD ABANDON 
(FOR All OTHERS) 

y 
TillE OUT 

WITH I 14 SECONDS 
t WITHOUT I 6 SECONDS 

*FACTORY INSTALLED 

T 

R 

A 

A1 

LG 

l 

P/0 620A OR 620A2 PANEL (NOTE) 

T I co OR PBX I 
LINE R 

T 

f R 

Lp A 

f A1 

Lp LG 

f l 

01~~~Nr~ 105V 
RN 

B SIG RG /~CG"""" 
~ 

I 0 0 
10V 

_ _._-o---o---o 

--o--... --o---o 

--o---o---o---o 

--o---o--.... --o 

l I 
I I 
I I 
I I 
I I 

--o---o---o--~ f. 
--o---o---o--• 

B OR B1 Lp RG 

J I 
I 

_j 

f RC 

Lp 

NOTE: 

--o---o---o---1 

--o---o---o---o 

TOP VIEW OF OPTION 
BLOCK-HANDLE ASSEI'IBL Y. 
OPTION SYI!BOLS SHOWN 
CONNECTED ARE IN 
FACTORY INSTAlL ED 
POSITIONS . 

0111 620A2 PANELS , 10V AC OR B SIG CAN BE CONNECTED 
TO 'TERI!INAL FIELD TO OPERATE AUDIBLE SIGNALS . 
10V AC APPEARS IN All 8 QUADRANTS AND B SIG 
APPEARS IN 1 A ONLY . 

tOPTION PLUG IS NOT PROVIDED . USE KS-21290L7, 
OPTION PLUG COI!CODE B41 732 613 

Fig. 20-t400H KTU Connections (CO/ PBX line) in 620A (MD) or 620A2 Modular Panel. 
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A. 400-Type KTU-CO/ PBX Line Circuit (Fig. 18, 
19, and 20) 

STEP ACTION 

1 Short A and Al terminals. 

2a If CO/PBX T and R battery is present­
Maintaining A and Al short, short T and R 
(STA) terminals. 

3a Remove A and Al short. 

4a Reapply A and Al short. 

5a Remove T and R short. 

6 Remove A and AI short. 

7b If interrupter is operating (another line in 
system in use and working from same power 
unit as line under test)-

8b 

9 

lOb 

Place El ringer, or equivalent, across T and 
R (STA). 

Place straps RG to T (CO) and 105V RN to 
R (CO). 

Remove straps 105V RN to R (CO) and RG 
toT (CO) 

Remove ringer from T and R (STA). 

ISS S, SECTION 518-215-419 

VERIFICA liON 

Panel lamp lights steadily (BUSY). 

Panel lamp winks. 

Panel lamp lights steadily. 

Panel lamp extinguished. 

Panel lamp flashes (CALL). 
Ringer sounds. 

Panel lamp continues to flash. 
Ringer continues (Time-out circuit operating 
until ... ) 
Panel lamp extinguishes. 
Ringer silences. 
(Time-out complete.) 

(END TEST) 
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TEL StT P/ 0 UClA OR 620A2 PANf:L 

• ,, l.ov rr~ ~e~z 
SPI -f-'-T+--{;'"') 'bRN6RN6 6RN 

ISEE NOTE) 

S\IITCH 
HOOK 
,--

LAMP 

PICKUP 
KEY 

,--

RO 0--o--o--<:r-o- - -- - .J 

SP3 -FR.,_CI--08-o--<:r-<:r-o - -----

NOTE: 
SPI , SP2, AND SPl LEADS CAN BE USED FOR CONTROL 
PURPOSES AS REQUIRED (SEE INSET) , ON 620A2 PANELS, 
IOV AC OR B SIG CAN BE CONNECTED ON TERMINAL 
FIELD TO OPERATE AUD IBLE SIGNAL. IOV AC TERMINAL 
APPEARS IN ALL EI GHT QUADRANTS • B S I G APPEARS 
IN lA ONLY. 

BLOCK EXPANDED FOR CLARITY 

INSET 

PART OF 401· TYPE KTU 

~·~~ 
A 

Fig. 21-401-Type KTU (Manual Intercom Circuit) in 620A (MD) or 620A2 Modular Panel 

Page 44 



ISS 5, SECTION 518-215-419 

B. 401 -Type KTU - Manual Intercom Circuit (Fig. 21) 

STEP 

2 

3 

4 

5 

6 

OPTION 

ACTION 

Place 1013A, or equivalent, test set (MONITOR) 
across T and R (STA) terminals. 

Put test key in TALK position. 

Put test key in MONITOR position. 

Apply A and Al short. 

Remove A and Al short. 

Remove test set from terminals. 

OPT I ON STRAPPING ON 

VERIFICATION 

Sidetone heard. 

Sidetone lost. 

Panel lamp lights steadily. 

Panel lamp extinguished. 

(END TEST) 

INSET 

FEATURE MODULAR 41 3A KTU lOY f,~ 1105V PART OF 41 3A KTU 

N 
T lOY 

AUDIBLE 
S I GNAL 

105V 

PANEL 

l OY RN 

TO 
RN 

105V RN 

TO * RN 

KTU OPTION 

TO 
10 

II FACTORY - FURNISHED STAAP 

~ 
T 

R E 

1£!.. .L 

SP2 R 
SPARE 
CONTACTS SP3 A 
FOR 
CONTROL AI 
PURPOSES 
AS REQU IRED LG 
(SEE INSET) 

SP4 L 

I 8 OR Bl 
RG 

AUDIBLE 
SIGNAL l R OR AI RC 

...-

RN RN RN 
~ 0 

BSIG ~-
0 0 II -

~ lOY RG ACG 

- -, 
•I 

I 
~-o--o--o--o- - - +-1--< 

I I 
-o--o--o -o---

-v -o--o--o--o- - +-

--~~ --< 
I I 
II -< 
I I o--o -o--o-o 

o--o--o--o--o-
c: -o--o--o -o-
~ -o--o--o-o-
<) -o--o--o -o 

I I 
..JI 

I 
- r-< 

_ ....J 

- --FACTORY-FURNISHED \/IRING 

Fig. 22- ·413A KTU Connections (Auxiliary Ringup) in 620A (MD) or 620A2 Modular Panelf 
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TEL SET P/0 620A OR 620A2 PANEL 

l 
SIMILAR TTP£ T f'< RN6'bi0SV 
PRIVATE LINE M h.---+...:....+-<~::J 8~G 0 r--R_!!- -- l 

S\IITCH PICKUP CKT AT R /'> O O ()lb._--, 
I -~~==K~------4----~KE=Y+-~_r--~::D:IS:T:AN=T~E~ND~~~!p~~TL_+--<~)- IOV RG ACG I 
f- T -Q--0- -0- -0 

NET. I R 
HI-*-+----+-*-~H-"---------+---;f-'R'-t-(;D--0- -0--0--0 

AUDIBLE 
SIGNALS 

TIME-OUT 

'-- '-- S ~5 A 
r-----~-----+~----------_,~~+--o--o--o--o--0 ( I SIGNAL KEY SG SG AI 

'---------tf"---------+=-r-t--8cr-o--o--o--o 1 : 

LAMP 

LG ~ LG J 
r-------~~----------~-~4-~-o--o--o--o---- ·I 

I 
'------+t-'L'---------t---1-"L-+---<~::r--o--o--o- -o I 

B OR Bl RC j 
L ~ -Q--0--0--o-- /- --

R OR Rl ,---+-1-"IIC~-O-Q--o--0--0 

-
•••·FACTORY·FURN I SHED \II RING 

R OR Rl 

OPTION STRAPPING ON 

HATURES 
MODULAR 414A OR 

KTU *CIRCUIT AT DISTANT ENO MAYBE A 414A KTU, 
419A KTU, 461A KTU, OR ANY OTHER 
TYPE PRIVATE LINE UNIT WHOSE 
RINGUP CIRCUIT REQUIRES RINGING 
VOLTAGE AND WHOSE SIGNALING 

OPTION 
PANEL 461.4 KTU 

UNDER ~ WITHOUT DIODE 
CONTROL Of MATRIX CONTROL 

Ill 

TIME-OUT IO~V IOSV AN TORN 7 TO 8 ~ 
CIRCUIT ~WITH OIOOE 
(B RELAY) _ MATRIX CONTROL 51 

CIRCUIT SENDS OUT SIGNALING VOLTAGE . 

I FACTORY -FURNISHED STRAP 

I 0 SECONDS I TO 2 X 

16 SECONDS 2 TO 3 l 

REMOVE \liTH 
23 SECONDS X OR Z OUT 

STRAPS X OR Z 

AUDIBLE RING BACK TONE 9 TO 10 M 

Fig. 23-·414A KTU and 461A KTU Connections (Manual Signaling, Ringdown Private Line) in 620A (MD) 
or 620A2 Modular Pane .. 
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C. 414A KTU and 461A KTU-Manual Signaling, 
Ringdown Private line (Fig. 23) 

STEP ACTION 

Place El ringer or equivalent across T and 
R (DISTANT END). 

2 Place 1013A, or equivalent, test set (MONITOR) 
across T and R (STA) terminals. 

3 Put test key in TALK position. 

4 Apply S and SG (A and Al) short. 

5 Remove S and SG short. 

6 Put test key in MONITOR position. 

7 Remove test set from terminals. 

8 Remove ringer. 
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VERIFICATION 

Sidetone heard; 
Panel lamp lights steadily. 

Ringer sounds (interrupted). 

Ringer silenced. 

Sidetone lost; 
Panel lamp extinguished. 

(END TEST) 
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SECTION 518-215-419 

TE L SET AIRT OF SIMILAR r 
TYPE PRIVATE LINE 

1 AT DISTANT END SW I TCH PICKUP 
HOOK KEY (415 ,416 ,0R41 9 KTU) 

- ......- . : 
EJ 

T 

R 1 
: A 

I - ~0- AI 1 
LG 

p 

LA~P~ 1 L 

8 OR 8 1 
p 

~ L R OR R I 1 

R 
OR Rl 

DIODE/ ® t® MATRIX RC 
ORCA ">--

® 
OPTIONS * 

OPT ION STRAPPING ON 

FEATURES IIIOOULAR PANEL 
CONN BLOCK 

4 15A KTU 

c 

t =~~~~~T~~ 
AUD IBLE " 105V 

SIGNALS ~WITH DIODE 
105V RN TO RN 4 TO 6 

! MATRIX CONTROL 

AUDI BLE RINGBACK TONE I TO 2 

VISUAL HOLD SIGNAL 7 TO 8 

T 

R 

T 

R 

A 

AI 

LG 

L 

RG 

RC 

P/0 620A OR 620 A2 PANEL 

0 
RN~05V 0 RN 

BSIG r---

Cfl6--~ I~V 0 
RG ACG 

-v--o--o--o--o 
-v--o--o--o--o 
-v--o--o--o--o 

-o--o--o--o 
~-o--o--o--o-

~-o--o-o--o . 

I 

- l 
ll 
I I 
I I 
I I 
1 I 
I I 
I I 

J I 

~ -o--o--o--o- r-

I 
I 

_j 

8 -o--o- -o- -o 
--- t ACTORY-tURN I SHED Ill R lNG 

RAPS I FACTORY-FURNISHED ST 

KTU 
OPTION 

wt 

-
st 

lilt 

YT 

* FOR I OLE LINE TERIIIINAT ION CONNECT A KS-13490LI 9 10-0HM 
RESISTOR IN SERIES WITH A 542F, 2UF CAPACITOR ACROSS TERMINALS 
9 AND 10 . ORDER COMPONENTS LOCALLY AND INSTALL . 

Fig. 24 - .415-Type KTU Connections (Automatic, DC Signaling , Ringdown Private Une) in 620A (MD) or 
620A2 Modular Panel. 
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D. 415-Type KTU-Automatic, DC Signaling, Ringdown 
Private Line (Fig. 24) 

STEP ACTION 

1 Place 1013A, or equivalent, test set (MONITOR) 
across T and R (STA ) terminals. 

2 Put test key in TALK position. 

3 Put test key in MONITOR position. 

4 Remove test set from terminals. 

5 Place test set across T and R (DISTANT 
END) terminals. 

6 Put test key in TALK position. 

7 Apply A and Al short. 

8 Remove A and Al short. 

9 Remove test set from terminals. 
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VERIFICATION 

Sidetone heard. 

Sidetone lost. 

Sidetone heard; 
Panel lamp lights steadily. 

Sidetone lost; 
Panel lamp extinguished. 

(END TEST) 
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SECTION 518-215-419 

H L SET 

I S\IITCH PI CKUP 
HOOK KE Y 

n 0 T 

NET ·I I I I R 

L...J l.2.J s 

I SIGNAL KEY SG 

LG 

LAHP 
L 

~ 
B OR Bt 

R OR R I L 

R OR Rt 

DIODE~ ® MATRIX 
CA 

® 

OPTIONS 

fEATURES 

l WITHOUT DIOOE 
MATRIX CONTROL AUDIBLE 

SIG NALS 
. 
~ WITH DIODE 
~ MATRIX CONTROL 

AUDIBLE RINGBACK TONE 

I T 
TEL SET AT I f 
DISTANT END R 

l T 

l R 

! 
p s A 

lsG AI 

p LG 

l L 

p RG 

l RC 

T 
p 

l® 
>---

PIO 620A OR S20A2 PAN EL 

t0Y~171t 05Y 
~ O RN ~z 

8 SIG ,--
"U 0 0 crt'o- --

tOY * R~ AC~ 

'-' -o--o--o--o 
-v -o--o--o--o 
-v-o--o--o--o 

-o--o--o--o 

- -., 
., 
I 

I 
I 

G -o--o--o--o- - -~ J 

-o--o- -o--o 
G -o--o- -o- -o- -
c-o--o--o--o 
- -

--- FACTOR Y- f URN I SHED WIRI NG 
N SPARE CONTACT fOR CONTROL 

PURPOSES AS DES I RED. 

I 
I 

- --' 

I FACTORY-FURNISHED STRAPS. 

OPT ION STRAPPING ON 
KTU 

MODULAR 
416A KTU OPTION 

PANE L 

t OY l OY RN TO RN 
w t 

105Y 105 V RN TO RN 
5 TO B -IOV IOV RN TO RN 

st 
t05V t05 V RN TO RN 

9 TO tO Mt 

Fig. 2S- t416A KTU Connections (Station Line Circuit) in 620A (MD) or 620A2 Modular Panelt 
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E. 416A KTU - Station line Circuit {Fig. 25) 

STEP ACTION 

1 Place ringer across RG and RC terminals. 

2 Place 1013A, or equivalent, test set (MONITOR) 
across T and R (DISTANT END) terminals. 

3 Put test key in TALK position. 

4 Apply T and R (STA) short. 

5 Remove T and R (STA) short . 

6 Put test key in MONITOR position. 

7 Remove test set from T and R (DISTANT 
END). 

8 Remove ringer from RG and RC terminals. 
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VERIFICATION 

Sidetone heard; 
Panel lamp (STA) flashes; 
Ringer sounds (interrupted). 

Momentary audible click in test set; 
Sidetone continues; 
Panel lamp (STA) lights steadily; 
Ringer silenced. 

Momentary audible click in test set; 
Sidetone continues; 
Panel lamp (STA) flashes; 
Ringer sounds (interrupted). 

Sidetone lost; 
Panel lamp (STA) extinguished; 
Ringer si lenced. 

(END TEST) 
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P/ 0 620A OR 620A2 PANEL (SEE NOTE) 

TEL SET II"""M N~ I r RNr61011V T 

"VB~ 0 RN 
PRIVATE LINE Ill r-- -

SW ITCH PICKUP * CKT AT R (:{"i""&-
HOOK KEY DISTANT END p 0 0 , 
- - T ~ T 

IOV RG ACG I 

EJ 1 
-o--o- -o--o I 

R R -o--o--o--o I 
A ~ A I 

I 1 
-o--o--o--o I 

- ~~~D- AI AI 
~ -o- -o--o--o I 

p 
~ I 

LG G 
LAMP(.g -o- -o--o--o- J 

l 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

L l L 
-v- -o--o--o--o 

B OR Bl ~ RG -o--o--o--o-
! 

-
AUDI BLE 
SIGNAL R OR R l RC 

~-o--o--o--o 

_j 

-- - FACTORY-FURNISHED WIR l NG 

R OR Rl " PRIVATE LINE CIRCUIT AT DISTANT END IIA 

DIODE</ 1® 
BE A 419A KTU, 414A KTU, 461A KTU, OR ANY 

® OTtER TYPE PRIVATE LINE UNIT WHOSE Rl 
MATR IX UP CIRCUIT REQUIRES RINGING VOLTAGE A CA 

WHOSE SIGNALING CIRCUIT SENDS OUT 
RINGING VOLTAGE 

FACTORY - FURNISHED STRAPS 

OPTION STRAPPING ON 
KTU 

FEATURES OPTI ON MODULAR PANEL 4 19A KTU 
0 

WITHOUT D l ODE 
UNDER CONTROL wt 

MATRI X CONTROL I O~V AUOIBl.E OF T IME - OUT 0: AC IO~V RN TO RN 6 TO 8 -
SIGNALS CIR CUIT (8 WITH DIODE st 

RELAY) ! MATR I X CONTROL 

6 SECONDS 9 TO 10 X 

TIME-
17 SECONDS 7 TO 10 z 

OUT REMOVE X WITH-
2~ SECONDS OR Z OUT X 

STRAPS ORZ 

AUDIBLE RING8ACK TONE I TO 2 Mt 

NOTE . 
INSTALLATION OF A 419A KTU IN A 620A OR 620A2 PANEL REQUIRES TWO 9138 CONNECTO RS 
IN A VERTICAL PLANE AND REMOVA L OF A GUIDE ASSEMBLY . CONNECTIONS ARE 
MADE TO THE UPPER QUADRANT OF THE TERMINAL FIELD AND THE LOWER 
QUADRANT REMAINS VACANT . 

NG ­
ND 

Fig. 26-·419A KTU Connections (Automatic Signaling, Ringdown Private Une) in 620A (MD) or 620A2 
Modular Panel. 
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F. 419A KTU-Automatic Signaling, Ringdown 
Private Line (Fig. 26) 

STEP ACTION 

Place ringer across T and R (DISTANT END) 
terminals. 

2 Place 1013A, or equivalent, test set (MONITOR) 
across T and R (STA) terminals. 

3 Put test key in TALK position. 

4 Apply A and Al short. 

5 Remove A and Al short. 

6 Put test key in MONITOR position. 

7 Remove test set from T and R (STA). 

8 Move ringer from T and R (DISTANT END) 
terminals to RC and RG (STA) terminals. 

9 

10 

11 

12 

Factory-furnished straps RN to 105V RN and 
RG to ACG in place, add strap RG to T 
(DISTANT END) and strap RN toR (DISTANT 
END). 

Apply A and AI short. 

Remove A and Al short. 

Remove RN to R (DISTANT END) strap. 

13 Remove RG to T (DISTANT END) strap. 

14 Remove ringer from T and R (STA) terminals. 
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VERIFICATION 

Sidetone heard. 

Ringer (DISTANT END) sounds; 
Panel lamp (STA) lights steadily. 

Ringer (DISTANT END) silenced; 
Panel lamp extinguished. 

Sidetone lost. 

Ringer (STA) sounds; 
Panel lamp flashes. 

Ringer (STA) silenced; 
Panel lamp lights steadily. 

Ringer (STA) sounds; 
Panel lamp flashes. 

Ringer (STA) silenced; 
Panel lamp extinguished. 

(END TEST) 
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TEL SET 

LAMP 

P/0 820A 011 120A2 PANEL 

T Ri*610SV 
0 s~G 0 RN 

r---
R 

0 0 0 
--., c::r.o. --I-, 

( 
( 

I 
I 
I 
I 
I· 
I 
I 
I 

T 
10V RG ACG 

o- -o- -o- -o- -o 
R o- -o- -o- -o- -o 
• o- -o- -o- -o- -o 
AI o- -o- -o--o- -o 

LG LG () -o- -o- -o- -o- - f 
L L -o- -o- -o- -o 

C G 

RG -o- -o- -o- -o--
(NOH I ) L (10 VAC) RC -o- -o- -o- -o 

1.--- -
NOTES , 

I. FROM L AND LG TERM INAL S OF QUADRANT OF ASSOC IATED 
400 ll NE C IRCUIT OR ANOTHER 469A KTU . 

-

2. 469A KTU CAN DR IVE MAX I MUM OF 20 LAMPS (OR 19 LAMPS 

AND ANOTHER 469A ). 

--- FACTORY-FURNISHED WIRING 

*FACTORY -F URNISHED STRAP 

J 

_J 

__ ...J 

Fig. 27-t469A KTU Connections (Lamp Extel'!der) in 620A (MD) or 620A2 Modular Panel41 
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STEP ACTION 

G. 469A KTU-Lamp Extender (Fig. 27) 

STEP 

2 

ACTION 

Place strap from lOV RN terminal on panel 
to RC (L lead) terminal. 

Remove strap. 
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VERIFICATION 

VERIFICATION 

Panel lamp flashes. 

Panel lamp extinguished. 

(END TEST) 
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SECTION 518·215-419 

P/D 62DA IJI 62DA2 PANEL 
I • QIJADRNIT Of TEliiiJW. FIELD !DIRE SPIIIliiil TO INDTE 11 
~CTIJI aiiTAIIIIIIJ 471A KTU . 

2. QIJAIJRMT Of TEliiilW. FIELD aJAAESPIIIliND TO 
T a-CTIJI aiiTAINIIIl 400-TYP£ KTU. 

TO CO( • • • 0 

LINE R • • • • 
T -----R ..... 

A lUI A 

I AI • • • • 0 

l . • • • . 
L 

0 • 0 • 0 
UIIRESTRICTEO IM TEl.EPIOE 

___ ..... 
SET IRI 

~ 

P/D 62DA IJI 62DA2 PANEL 
IIIDTE 21 

• • • .] 
R • • • . 
T \.. 
R \.. 
A \.. _....., 

RESTRICTED At \.. 
TEl.EPIOE 

l \.. __ ....., SET 

L \.. _ ..... 
IR! \.. 

IRI \. 

Fig. 28-t471-Type KTU Connections (Battery Reversal Toll Restriction) in 620A (MD) or 620A2 Modular 
Panel. 
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H. 471-Type KTU-Battery Reversal Toll Restriction 
(Fig. 28) 

STEP ACTION 

Test requires CO line be connected to T and 
R (CO) terminals. 

2 Strap Al and RC terminals. 

3 Connect 1013A test set or equivalent to T 
and R (STA) terminals with switch in MONITOR. 

4 Operate switch to TALK. 

5 Dial toll code. 

6 Operate switch to MONITOR. 

7 Move strap to Al and A terminals. 

8 Operate switch to TALK. 

9 Dial toll code. 

10 Operate switch to MONITOR. 
Remove 1013A test set and Al and A strap. 
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VERIFICATION 

Dial tone heard. 

CO line opened for approximately 1 second. 
Dial tone heard. 

CO disconnects. 

Dial tone heard. 

Call not restricted. 

(END TEST) 

Page 57 



SECTION 518-215-419 

lllTES , 
1. All -479A KTU IS B IIDt BONIO REQUIRIIIl TWO VER TICAL 
~CTORS Nm REIIIYAL IF A IIJIDE ASSEIIILY . 

2. ~CTIDIII TO TIE 479A KTU ARE 11ADE Cll Tl£ IJ'PER 
QUAIJRMT CIIL Y (1A-4A) • 

TO COl 3. QUAIJRMT IF TEIIIIIW. FIELD CORAE-IIIl TO LIIE 
~CTIJI IDITAIIIIIIl 4011-TYPE KTU . 

4. REFER TO SECTICII 518-215-401 FIJI IIFDII'IATICII Cll 
PL.ACEIUT IF II'TICII PlUOS Cll KTU Alii CIRWIT IIJOIJLES . 

I 
UIRSTRICTEO 

TELEPIDIE 
SET 

RESTRICTED 
TELEPIDIE 

SET 

A(U) 

P/0 S20A Ill 620A2 PANEL 
IlliTE 1 Alii 2) 

T • • • • 
R • • • • 
T 

R 

A 

A1 

Ll 

L 

IR! 

A I Rl 

-
P /0 620A Ill S20A2 PANEL 
IlliTE 3) 

. J • • • 
R • • • • 
T \.. 
R \.. 

A 

A \.. 

L \.. 
L \.. 

[R! \.. 

I"' 

-
Fig. 29-.479-Type KTU Connections (Rotary Dial Toll Restriction) in 620A (MD) or 620A2 Modular Panelt 
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!- == === === 
== = = === 

= OPTIONS c:::::::llc:::::::ll~~ 
~c:::ll~c:::lc::lc::::l c::J c::::J c=t~ 
c:::lc::::Jc::lc:::lc::::::::Jc::::J c::::Jc::::::::lc::::::::IF 

C:::::.c::::Jc::::Jc::::::::Jc::::Jc:::::::ll c:::::::::lc:::::::lc::::::::IF== 

i=' c:::::lc::::lc::lc::::Jc::le:::J === 
I • 

r;.c:::lc::::lc::lc:::::Jc=:::lc::::::Jc::::::Jc=tc::::::::Jc::J~ 

ftc:::lc:::::lc::::Jc::::Jc::::::::Jc:::::::llc:::::Jc:::::::llc::::::lc::::J~ 

fGc:::~c::::ac::::Jc::::Jc::::::::Jc::::Jc:::::::lc::::::Jc::::Jc::::::JG 
L- c::::1 c::::::J c:::::a c::=::J c::::::J c::::J c:::J r::::J c::::::J c::::::::l L­

~c::::lc::::Jc::::tc:::lc::::Jc=::~c::::tc::::Jc::::Jc::::JitG 
~ c:::tc::::::Jc:::Jc::::::lc::::Jc::::::::Jc:::::::llc::::tc::::tc::::::lft-

TYPICAL 
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* 

ISEE NOTE) 

I TT 

T 
Cj) 

Yl 
@ 

lOY 
AN ss 

12 25 

R yz 

'o~ 
,_~~~-----IO~V I 

@/ 0 0 
13 24 

Y3 
0 
22 

4 I 

r--J 
I OPTIONS 
I 

IO&V 

AN 
0 

IO&V 
0 

TTQ Y4IUI BR : J TC TO 

@ 0 01@ @ 0 
38 ::16 3& I 34 37 16 

RH Y5 LT2: XY /BY I TC \.K 
., 0 0 I ~ 0 ;·-o 
28 I 37 39 I " 37 I 

CO I RSI LTI : SS B·G : 
@ : @ 0 ~--<> 0 I 9RH 

21 L~---3~-----lLL_j 
RSI PP 01 lk lk I RH 
® e ® ®----<>--' @ 
38 23 16 30 28 

2 3 4 • 

LAMP rLASH J 
LA LO Ll 
@ • • 
31 34 21 

L2 L3 L4 

• • • 23 25 26 

LS L6 L 7 • • • 20 21 32 

L8 L9 LXO • • • 
30 29 I~ 

LXI LX2 LX3 • • • 
8 22 24 

LX4 LX5 LX6 • • • 27 0 I 

LX7 LX8 LX9 • • • 
33 31 9 

7 8 91 
"'r'--t-T'-1---<>-- _...,_ __ ...,__ --<>--- ...,__ ...,_ __ ...,_ __ ..,... __ ...,_ --@--

12 

-- ---., 

, 
I 
I 

* FOR IBV AC , 2~V DC,GAOUND OR 
AS REOU I RED FOR SIGNALING 
PURPOSES OTHER THAN PROVIDED 
(EXTERNAL POWER SOURCE MAY 

BE REOUI RED l 
WIRING TO R R ---o---~---o----o-- ~--~---o- --~---<§r -

13 

I -r, 
I I 
I I 
I I 

9148 CONNECTOR 

INTERCOM 
STATION 

STAT ION 

CODE 

LG LG 
--i--if--o----o----o----o----o-- -o---~--~- --<>-- --o--

ItA) (2A) 
LID) l 

0 0 0 0 0 0 0 0 

RG RG 
--+-+--<>---~---c>--~---o-- ~--~---o----o---~-

-:-fi 
I I I I 
I : I I 

"1-r 1--4 
I 1 I I 
I I I I 

_:_~L., I 
t 1 I I 
I 1 I I "[] 

•o" RCOI R 28 

0 
23 
0 

2S 
0 

26 

0 
20 

0 
21 

0 
32 

0 
30 

0 
29 
0 

I 1 I I 
1 I I I 
I I I I 
1 I I I 

NOTE : 
TERMINAL NUMBERS RELATE TO 
9148 CONNECTOR PINS . 

LEGEND 

CONNECTOR 
TERMINAL 

sn<BDL 

I A 0 

18 @ 

2A • 
28 (i) 

(T~-+-'+--cxo>---~--~--~--~- ~--~--~- -!.--~ -- J :: : 
I I I 
1 I I 

TYPICAL I 1 I 

WIRING TO ;.;.R_f-'-'Rf--c>-----<r---o-- - ~---o-- ~--~--~---o----o- -- __ ..J I : 
INTERCOM I 1 

I I 
I I STA TION 

STATION 
CODE 

"xo" 

LG G --+-+-<>-- --<>---~- - -<>- --o-- -o-- --o----o- - --o- :- --o--
___ j I 

I 
I 

llXO) L 

RG fG 

R()(O) R 

0 

(18) 

0 0 0 0 

(28) 

0 0 0 

I I 
----~.J 

I 
I 
I 

-- -o-- - -o- - - -<>- --~- -o- --..()-.- -..o- -- -o- -- -<>- -- --- __ j 

14 
0 

8 
0 

22 
0 

24 
0 

27 
0 

0 
0 

------ rACTORY rURNISHEO WIRING 

I 
0 

33 
0 

31 

0 
9 
0 

Fig. 30-Terminal Field Illustration and Terminal Designations for 641A Modular Panel (Dial Intercom Services) 
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SECTION 518-215-419 

641A PANEL (SEE NOTE) (FOR 407 - OR 424- TVPE KTU AND 440A OR 47811-KTU) 

TT 

0 0 

0 0 

0 

0 0 0 

0 0 0 

IOV 
RN 

POWER 

ss 

OPT IONS 

105V 
RN 

o TC 9 
A R(0-9) 
t@ 

,..::_ _ _:.o_:T.:C_:;6 o 

~--•® 
o ®'X vf! @ LTI B- G 

* 0 0 0 
RSI 

io 

LA~P FL ASH 

~ 
~ 

~ 
~ 

':' 
~ 

"' 0 

' ~ 
0 .. 

D 
641A 

NOTE.$ : 

1. SEL nOLE G f OP INTERCOM OPT I ONS ANO 
F 1~. ' 0 FOR TYPICAL STAT I ON CONN£CTIONS. 

l. 1\DU 440A OR 478U KTU IN THIS S.LOl IF 
OPTION @ 15 RF.QU IREO. RLMOVl @ 
OPT ION. I f 440A OR 47011 KI U MU:.T BE 
MOUNTED IN 642A PANtL INSTALL PLil fiG. l2 . 

l, PRO\IIDE OPT I ONS ON THE 47ijB KTU BV TURNING 
Da.IN OPTI ON SCREWS AS FOLLOWS , 

641A PANEL-STRAP A- B @ 
642A PANEL - STRAP B-C {!) 

4. REMO\IE ® OPTION If 424 - TVPE KTU IS USED 

It f ACTORY PRO\/ I OED STRAP 
t USE CONTINUOUS STRAPPI NG I'£THOG , 

WHEN REQUI REG . 

Fig. 31-407- or 424-Type Connections (Basic Dial Intercom Selector Circuit) With Rotary or TOUCH-TONE 
Dialing (440A or 4788 KTU) 
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I. 407- or 424-Type KTU-Basic Dial Intercom 
Selector Circuit (Fig. 31) 

STEP ACTION 

1 Place appropriate type audible signal device 
(bell or buzzer) across RG and R-5 terminals. 

2 Place 1013A, or equivalent, test set (MONITOR) 
across T and R (STA) terminals. 

3 Put test key in TALK position. 

4 Dial digit 5. 

5 Put test key in MONITOR position. 

6 Remove test set from terminals. 

7 Remove audible signal device. 

Sa If 407-type KTU under test-

9b If 424-type KTU under test-
Place appropriate type audible signal device 
across RG and R-X7 terminals. 

lOb Strap TD terminal to R-2 terminal. 
(R-2 selected as transfer digit for testing 
purposes.) 

llb Place 1013A, or equivalent, test set (MONITOR) 
across T and R (STA) terminals. 

12b Put test key in TALK position. 

13b Dial intercom code ?:7. 

14b Put test key in MONITOR position. 

15b .!".emove test set from terminals. 

16b Remove audible signal device. 

17b Remove strap between TD and R-2 terminals. 
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VERIFICATION 

Sidelone heard; 
Panel lamp lights steadily. 

Audible signal sounds. 

Sidetone lost; 
Panel lamp extinguished. 

(END TEST) 

Sidetone heard; 
Panel lamp lights steadily. 

Audible signal sounds. 

Sidetone lost; 
Panel lamp exti nguished. 

(END TEST) 
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641A PANEL (SEE NOTE 1 ) FOR 494A KTU 

TT POWER LAPIP FLASH 

10V 105V 
RN ss RN 

0 0 

1W~ 
0 

®· 0 0 0 

·® 
0 OPTIONS 

0 0 0 0 TC o o TO 

(NOTE 2) 

0 0 0 0 TC o 0 

• 
RS1 0 0 

F <P LT1 B-G 

0 0 0 0 RH 
RS1 

0 2 3 4 5 6 7 8 

NOTES : 
1 . SEE TABLE G FOR INTER COli OPTIONS AND FIG . 30 

FOR TYPICAL STATION CONNECTIONS. 
2. FOR 19-CODE INTERCOII, THE DIGIT 1 IS THE TRANSFER 

DIGIT. NO TRANSFER CODE STRAP IS REQUIRED . 

* FACTORY-PROVI DED STRAP . OPTIONS (G) AND @ ARE 
REQUIRED . OTHER FACTORY-PROVI DED STRAPS IIAY BE 
LEFT IN PLACE IF PRESENT . 

::I ... 
"" 
"' ot 

"' ot 

D 
64 1A 

Fig. 37 -494 KTU Connections (Basic Dial Intercom) With TOUCH-TONE Selector Circuit 

J. 494A KTU-TOUCH-TONE Selector Circuit (Fig. 32) 

STEP 

Page 62 

ACTION 

Place appropriate type audible signal device 
(bell or buzzer) across RG and R-5 terminals. 

VERIFICATION 



STEP ACTION 

2 Connect tip and ring leads of 2500D, or 
equivalent, telephone set across T and R 
(STA) terminals. 

3 Go off-hook. 

4 Dial digit 5. 

5 Go on-hook. 

6 Move audible signal to RG and R-XS terminals. 

7 Go off-hook. 

8 Dial digit 15. 

9 Go on-hook. 

10 Remove audible signal device. 

11 Remove telephone set from terminals. 

Fundional Designations 

ISS 5, SECTION 518-215-419 

VERIFICATION 

Sidetone heard; 
Panel lamp lights steadily. 

Audible signal sounds. 

Panel lamp extinguished. 

Sidetone heard; 
Panel lamp lights steadily. 

Audible signal sounds. 

Panel lamp extinguished. 

(END TEST) 

5.09 The following list provides functional designations for dial intercom leads and relates them to their 
function in the system. 

BL,BLl, ... BLO STATION BUSY GROUND LXI, LXO TRANSFERRED STATION 
LAMP 

BR SWITCHED B BATTERY 
Rl, ... RXO STATION RINGING LEAD 

BYl BUSY GROUND 
RH R RELAY HOLD 

CG COUNTER GROUND 
RN INTERRUPTED RINGING 

D1 OFF-HOOK DETECTION 
RSl RESET 

J J GROTTND 
ss SIGNAL INPUT 

L LAMP 
ST START 

Ll, ... LXO STATION LAMP 
TC B RELAY CONTROL 

LG or MG LAMP GROUND or MOTOR 
GROUND TD TRANSFER DIGIT 

LK DIAL TONE DISCONNECT TTG TOUCH-TONE GROUND 

LTl, LT2 LAMP TRANSFER Yl, ... Y5 COUNTER RELAY SELECTION 
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TO 
641A 
PANEL 

NOTES: 

RSI 

YS 

Y4 

vz 

RH 

CG 

T 

Yl 

TTG 

R 

Y3 

I 

z 
3 
4 

~ 

6 

1 

8 

(FOR 440A OR 4788 KTU - @ OPT ION 
P/ 0 642A PANEL 
(LOWER QUADRANT) 

9 9 0 0 0 

~ ~ 0 9 9 
6 6 6 6 
0 0 6 0 

0 0 0 0 b 

0 0 1 0 

6 0 0 0 

0 0 ! 1 0 

9 0 6 0-11 

A 8 C D E 

BLOCK EXPANDED FOR CLARITY 

1 . SEE TABLE G FOR INTERCCI< OPTIONS AND FIG.lOFOR TYPICAL 

STAT ION CONNECTIONS. 
2. REIIOVE OPT I ON @ ( FI G. l1l WI£N FURNI SH ING FLASHING LA"'S. 

l. CONNECT TO TERMINAL R(0-9) FOR TRANSfER DIGIT IN 

19-STATION INTERCCI<. TRANSFER DIGIT CANNOT & USED AS 

A SINGLE DIGIT SQ_OE. 
4. PROVIDE OPTION I.:Q ON 47BA KTU IF USED IN 642A PANEL . 

* f ACTORY-PROV I OED STRAP 

t USE CONTINUOUS STRAPPING METliOD, WI£RE REQU I RED 

§ REMOVE® OPTION WI£N 424-TYPE KTU I S USED 
'!I 425B KTU MUST BE USED TO PROVIDE INTERRUPTED RING 

ISS 5, SECTION 518-215-419 

440A OR 4188 KTU 

t @ OPTION) 

( FOR 407- OR 424 - TYPE AND 42~8 KTU) 

P/0 641A PAN[L(NOTES I AND Z) 

IN 6 4~ANEL 

I TT I'OII£R LAMP flASH I 
Yl ec 

! 10V 105V 

10 
T 

-"LcrN 
0 0 0 

8C 
Y2 ® ® 

90 
R ! 1DV J \._., 105V 0 0 0 

Y3 
*® ® 

98 0 0 0 

OPT IONS 

6D 
.. r:, (NOTE 3) 

TTG 1 TC . 

9E 0 0 1 TO o o 0 

Y5 
5E 

l 1~~ 
78 RH 

0 0 

40 
RSI 

®§ TC 

7A~ 
}~ r-_§)cG r;']; 

¥vs1 LTI ss e-c L__ 

RSt 0 0 0 0 

io I 2 3 4 

~~oE 1~~~~ o~0:_m KT;..u"--.--, 

CAT IO~IF TOUCH - '"<:f--t-.­
TONE <:!!) DIALING 
IS REQUIRED . 

GU IDE 
ASSEMBLY 
MUST BE 
REMOVED 

440A OR 4 788 t< TU 
CONNECT IONS 

TO LOWER 
QUADRANT 

ONLY 

64ZA 

rH 

RH 

5 

0 0 0 

0 0 0 

0 0 0 

6 7 8 91 

:> .... 
" "' .. ,_ 
.... i:! I ., 

" N ., .. 
"' ~ N ., 

I ,.. 
0 .. 

D 
64 1A 

Fig. 33-Deluxe Dial Intercom Connections (407- or 424-Type KTU) With Flashing Lamp (4258 KTU) and 

Rotary or TOUCH-TONE Dialing (440A or 4788 KTU) 
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SECTION S18-21S-419 

,---- PART or 6421. PANEl -----.. 

SEE INSET A 

' 

,; 

!. 

! 

' 

., 
" 

NOTES : 

1 , SEE TABLE G FOR INTERCOM OPTIONS AND FI G, lO 
FOR TYPICJ\L STATION CCINNECTIONS. 

SEE I NSET B 

476A 
KTU -

§ 
8D 

T 

6B 
J 

9C 
BYI 

ss 
9D 

RH 
46 

l K 
BC 

.....__ 

2. lliEN 476A KTU I S US£0 , All POWER OPT IONS EXCEPT TH( TC TO TC 

Yl 

vz 
" 

R 

Y3 

Y4 

TTG 

YS 

RH 

RSI 

i CG 

' 

P/0 641A PAHEL (NOTES 1 AND 5) 
(FIR 407- 1R 424-TYPE AND 4256 KTU) 

I TT POW'R lAMP FlASH I 

l IOV 105V 
RN ss RN 

®L~.J® 
0 0 0 

! 0 0 0 0 0 

0 0 0 

1 ! r (NOTE l) 
TC 

0 l. 0 0 0 

1 1 ~ ! 0 0 0 0 
TC 

.. ® I (NOTE 4) 

cr ~ cn-i RH 
0 0 0 

I® I ( NOTE 4) 

L./o ! RH 

0 0 0 0 0 

l o I 2 3 4 5 6 7 8 91 
( BlOCK EXPANDED FOR ClARITY) 

STRAP FOR <h:D ~Ill BE APPLIED ON Tt£ 642A PAN£L INSTEAD OF THE 64 1A PAI.EL. 
l . CONNE CT TO TERMINAL R(0-9) >OR TRAN,FER ~IGil OF 19-COC( 

INTERCOM . TRAN SFER DI GIT CAN NOT BE US[O AS A SI NGLE DIGI T 
COG(. 

4 , STRAP RH TO LK ~EN 440A OR 478B AN D 476A KTU ARE BOTH USED . OPT I ON STRA PP ING ON KTUS 
STRAP RH TO RH ~EN EITHER IS NOT USED. 

5 . REMOVE OPT I ON @ (FIG . lll ~H(N FURN I SHING FL AS HI NG LAMPS. KTU FEATURES OPT I ON STRAP TERMI NALS 

* REK)VE OPTION F \.11EN .1711-lYPE. KTIJ I S U~D . DIAL TONE ZD I TO Z 

STA BUSY TONE zr 7 TO 8 
476A 

RINCBACK I' IIOV 
TONE ! IOV ZE 4 TO 5 

4788 USED IN 642A PAM::l y B TO C 

Fig. 34- Deluxe Dial lnt8fcom Connections (407- or 424-Type KTU) With Flashing Lamp (4258 KTU), Audible 
Tone (476A KTU), and Rotary or TOUCH-TONE Dialing (440A or 4788 KTU) (Sheet 1 of 2) 
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A 
(F!lfl ...oA Ofl 4788. KTU-@OPTI ON) P/0 64ZA 
PANEL (LOIER QUAORANT) 

RS I 

Y5 

Y4 

Y2 

RH 

CG 

T 

Yl 

TTG 

R 

Y3 

r- -- .......-"1 
I 'i 9 0 0 0 

2 ~ ~ 0 \) \) 

3 6 cl 0 cl 

4 0 0 ! 0 

5 0 0 0 0 ! 

6 0 0 1 0 

7 ! 0 0 0 

8 0 0 ! 1 0 

9 0 6 0 1 
A 8 c D [ 

l eLCCK EXPANDED fOR CLA.R I TY} 

" ... 
" " GUIDE ... c 
" ~ ASSEI4BL Y .. .. .. ... .. HUST F". J 

REHOVEO .... -

440A OR 
4788 KTU 
CONNECT ION5 
TO LOWER 
~UANDRANT ONLY 

0 

c 
0 .. .. 

642A 

INSET 

RH 

J 

T 

LK 

ss 

BYI 

I 

2 

3 

4 

5 

6 

7 

8 

9 

" ~ 
~ " ... 
" " 
~ ~ 

"' « .. 
0 

~ 

ISS 5, SECTION 518-215-419 

B 
(FOR 476A KTU) 
P/0 64ZA PANEL (NOTE 2) 

A 8 c D ( 

IOV IO~V 

RN RN RN 

9 i®LXJ0 I 
I 
I I 

~ ~ 0 \' \' 
cl cl 0 cl 

0 ! 0 0 

0 0 0 0 0 

0 0 0 0 

0 0 0 0 0 

0 0 6 1 0 

0 0 6 1 0 

I 

~ 

) 

( 

D 
641A 

Fig. 34-Deluxe Dial Intercom Connections (407- or 424-Type KTU) With Flashing Lamp {4258 KTU). Audible 
Tone (476A KTU) , and Rotary or TOUCH-TONE Dialing (440A or 4788 KTU) (Sheet 2 of 2) 
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SECTION 518-215-419 

~PART OF 642A PANEL~ 
SEE 

FOR TENS INSET FOR UNITS 
4228 KTU A 4228 I<TU 
r- r-

Tl t Yl 
7C 7C 

7[ 
Y2 1 7[ Y2 

{ 

9C 
8R ' t 

9C 
BR 

Y4 1 H 6[ ., 6E 

LT2 t 8[ -·~ 

AOD STOA P --[ 
YS ' t YS 

.A ., 4A 
•8 •8 

KEY TE L SET AOD~ LT I 
(NOTE 7) 8E 

rA' 
STRA P 

" 8 ' 8 L 
sw 8C 8C 

HOOK Bl XO ~ 50 SO 

-t- ' -l!L!l. ~ 88 ~~ 
88 

TO PU ~ 70 ~ 70 

KEYS BL X3 ~ - 9A TO TEL 5£T 9A 

~ 78 CONNECT ~ 78 TO T£l SET 
CONNECT ~ 6A' 

AS SH~ 
~ AT LEF'T 6A 

AS SHOWN ~ 8L 6 

ABOVE 
1A 

8L1 1A 
Bl X7 

8L x8 
60 

~ 
60 

6C 6C 

.~~ .~ 98 

-

OPT I ON STRA PP I NG ON 4 76A KTU OPTION BLOCK 

F'(ATURES 0"" o~ IJN STRAP TERMINALS 

DIAL TOHE zo I TO 2 

STA BUSY TONE Zf 7 TO 8 

R INGBACK ~ ZE • TO 5 TONE v 

,, 
~~ i 

P/0 U2A 
PANEL FOR 
476A KTU 
SEE INSE T I 

P/0 641A PANEL(f\IOTES I AND 5) 
I FOR 407- OR 424-TYPE AND 42~8) 

~ 

80 

68 

9C 

9b 

7C 

8C 
~ 

I TT PO\IER LAMP f LASH I 
Yl 

! 
10V ss 105V 

T RN 0 0 oRN 0 0 0 

Y2 
10V 105V 

0 6 0 0 0 0 0 0 
t NOTE 2) 

0 0 0 0 

J 

1 TC 

c--: (NOTE 31 ~ 8R 
Y4 

8YI 0 

j !""' 
0 0 0 

. LT2 

'· YS l o lK 
55 

0 0 
TC 

LTI I 
t v--i®~t®!NOTE 41 

' cox )s ®X r" 0 @ RSI LTI 8G LK ~ 
<f o o 0 o RH 0 

lo I 2 3 4 s 6 7 

(BLOC K EXPANDED rOR CLAR ITY) 

NOTES : 
1. SEE TABLE C FOR INTERCOM OPTIONS ANI; FIG. i O 

FOR TYP ICAL STAT ION CONNECTIOf~S. 
2 . OPTIONS @), {M) CMINOT BE US£ 0 WITH STAT ION BUSY 

TONE (4"/bA KTU) OR FLASHING l AMPS (4l5B KTUl. 
L CONNECT TO TERI~IN/Il R{O-IJ) FOR TRflt~StER DIGIT 

Of liJ-COOf. INTERCOM. TRANSFER DICIT CANtlOT BE 
US£0 AS A SINGLf. DIG IT COlX . 

It, REMOVE FACTORY..fURIHSHEO OPT ION ® t.tlEN A 424A 
KTU I S US£0. 

0 0 

0 0 

0 0 

• •I 

'i . ROlOVE OPTION ® (F tC. }1} \.lt£N FURNISH1t4C Fli\SHING lfiMPS. 

&. WHEN 4"/ &11 KTIJ IS U~U . All f'O\..ER OPTIONS EXCEPT 
TH£ IC 10 IC SIRAP fOR ~\.ll ll 13E. fiPPLI EO TO 
lHE 64?A PMl.l INSTEAD Of TH( 64 11\ PANEL . 

"1. FM CONNlCTION OF 1) 100£ , USE BUSY l AHP OPT ION 
AS SHOWN IN S(CTION I OR S[T USEU. 

JHM(N A ll iN- TVP[. KTU I S IJSEU. SEPARAn 42l8 KTUS 
MUST BE PROV IO£n lOR THE. UNI IS r. RQUP (0-IJ) AND 
THt TENS C. ROUP {XO-XtJ). TENS f,ROUP LEADS ARE 
BRI OGEU (LOOP(O) I ROM fHf. liNITS CROUPS . 
EXCEPTING THE l T1 fi NO L1 2 LEAIJS . 

t USE CONl iNUOUS STRAPPING I-E. THOU 

Fig, 35-Deluxe Dial Intercom Connections (407- or 424-Type KTU) With Flashing Lamp (4258 KTU), Audible 
Tone (476A KTU), and Rotary Dialing With Optional Station Busy Selector (422-Type KTU) (Sheet 1 
of 2) 
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UNITS TENS 
4228 4228 
KTU KTU 

YS 
8L 0 

Y4 

BL 7 8L X7 
BL 8 8L xe 
8L S BL XS 

yz 

8L 2 8L X2 
Yl 

BL 4 8 L X4 

BL 6 8L X6 
LTI LTZ 

8L 
8L I 8L X I 

BR 
8L 9 BL X9 

8L 3 8L X3 

INSET 

A 
( FOR UNITS OR TENS 4228 *) 
P/0 642A PANEL 

A 8 C D E 
I 9 9 0 0 0 

2 g 9 0 0 0 
3 6 0 0 

0 0 0 

s 0 0 0 b 0 

. ........ 

0 6 1 l 6 

* 

! 111 ....... 
7 

& ! 0 c * ..... 
8 0 

*' ! l 0 0 
9 

J 

8L 

T 

LK 

ss 
BYI 

ISS 5, SECTION 518-215-419 

B 
(FOR 476A KTU) 
P/0 642A PANEL I NOTE 6) 

A 8 C D E 

10V 105V ) 
RN RN RN 

I 0 o®lAj0 
2 0 0 0 0 0 

3 0 0 0 0 
4 0 0 0 0 

s 0 0 0 0 0 

6 0 b 0 0 0 

7 0 o A 0 0 
) 

& 1 8 0 0 0 

9 0 0 0 l 0 s 
~ (BLOCKS EXPANDED FOR CLARITY) 

KTUS MAY USE 
ANY CO NNECTOR 
DESIRED 

6 4ZA 

" .... 
" "' .. ,. 

~ .... 
I " ... 

N 

"' ... 
"' 

l!i 
N ... 

,!. 
0 .. 

D 
64 1A 

Fig. 35-Deluxe Dial Intercom Connections (407- or 424-Type KTU) With Flashing Lamp (4258 KTU) , Audible 
Tone (476A KTU) , and Rotary Dialing With Optional Station Busy Selector (422-Type KTU) (Sheet 2 
of 2) 
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SECTION 5 18-215-419 

P/ 0 b42A 

,. /0 64ZA PANEL - ~~~ ... ~,.~7r!JE I ~~[~·z· 
!~~ INSET ~~! 4228 ~®OPTION ~:~~T C) 

~~y~,~~----,r-----1---iihrr----r---~-r---, 

KTU KTU (LOWER PART or 6584-25 4761. 1· · 
(TENS) (UN I T5) QUADRANT) COMI BLOCk (NOTE 7) ~ .. ,: (f'OR 407- OR 424-fVPE MlO 4256 I(TU} 

P/0 b41A PA~l (NOTES 1 AND ') 

iii 7C Yl • i ~ I 
~ 

8
C Yl ~ ) Yl •tf Yl 

< ),.-------t-,~ft--1....., 80 ~ , I 
80 

IOV IOS V 
A'N SS RN 

0 0 0 0 0 0 
1[ 

Y2 

.. 
9C 

ADO 4A Y5 

-[ 

8[ LIZ 

STIU.ft 
40 

l£ Y2 

6[ Y4 

4.6. Y5 

•00 

81) 14 Y4 Y4 

TTII TTl; I 
9[ 1--,~~---------r--sr--~-r~.----'~~o 6 

( tiOTE 4 ) 

0 0 0 0 0 

0 0 0 
I OV I OSV 

TC 

I (NOTE2) 

!TO o o o 

9C j-~--=8~1~1 ~--------, I LT2 

vs vs : P rs I !
@) 

S[~---t~~~~lm-l--rit-~l-~ 
SYR tAP 40 RH • ~ ~ RH l 

78 1---~---------------++--1---r~+-~-r+-~ LK o o o 
!j1 SS TC 

~.: 90~.~~~------. 

8[ ~LT_I4itt--t=~if--------------~~~--j---j--~f..crf-~L~TI-j-+------, ,~~~ (NOTE •l 

KI:.Y TEL SET 
•(NOTE 'i) 

~ ~'-'",_, tiOL~X:.:O-j: 1----'~__:::L::_L_O, 8C 
~ :t ,. 1-=-=- so i A Sl XI Sl I 

_,_ ~ 88 . I~ 88 

!~v:" =..::..:... 1o I~ 10 
'---'--' BL Xl 9A I~ 9A 

TO Hl SET 
COMIIECT AS 
SHOWN ABOVE 

~ 78 1~ 1e 

OL xs &A I~ 6A 

:~ ~~ 7A I~ 7A 

~ ~= :~: 
l~~ l~~ 

BL 

' 40 RSI '> ~ ~ RSI 7J\ 
~ c~ ~ · ~ :: ': )j~ "" 0 0 0 

48 Ill LK I l 
• 8L 8C H~m--=-'-f-+-+----, 

7C :W d 0 0 b 0 RH 0 o o 

'---- l o•z3 4 ~ 6 7 a9 1 
(BLOC"- EXPANDED rOA CU.R I TY) 

~-

OPTIONS STRAPP I NG ON 476A KTU OPT ION BLOCK 

FEATURES OPT ION STRAP TERM INALS 

DI AL TONE ZD I TO Z 

I 4 TO 5 

STAT I ON BUSY TONE ZF 7 TO 8 

RINGBACK l! 105V 
DIAL TONE ["!iiV ZE 

Fig. 36-Deluxe Dial Intercom Connections (407- or 424-Type KTU) With Flashing Lamp (4258 KTU) , Audible 
Tone (476A KTU). and TOUCH-TONE Dialing (440A or 4788 KTU) With Optional Station Busy Selector 
(422-Type KTU) (Sheet 1 of 2) 
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UN ITS ~~* 
~228 .[@. 
KTU 

I BL 0 

TENS 
4228 
KTU 

BL XO 
~-:,-:::: 

~;~ 
.;;:~:~ 

BL 1 M:: BLX7 

BL B '@ BLXB 
BL ~ :~::::} BLX~ 

BL 2 
iliM 
{..;;:::: BLX2 
x,.u 

BL 4 1@1 8LX~ 

BL 6 %1 BL X6 

LTI :/~ LT2 

BL I ~~~ BLXI 

BL 9 11 BLX9 

8L 3 ,.llY BLX3 

I 

A 

(FOR TENS OR UNITS 
4228 KTU • ) P/ 0 
642A PANEL 

A B 0 

9 9 0 0 0 

~ ~ 0 9 9 
y~ 6 6 6 6 
"'• 4 6 6 0 0 

Y4 

"' • 
6 

Y2 .... . 
Yl 

"'• 

BL 

"'• 
BR 

"'• 

H OA KTU 
IN EITHER 
LOCAT ION 

0 0 0 b 0 

0 0 1 l 
0 1 1 

0 6 ! 0 L 
~ 1 0 0 

407-

OR 4258 
424- KTU 
TYPE 
~T\J 

D 
64 1A 

-

ISS 5, SECTION 518-215-419 

I N SET 

B c 
I FOR 4 40A ~TU 
- @OPTION) 

P/0 642A PANEL I FOR 476A ~TV (NOTE 4) 
( LOWER QUADRANT) P/ 0 6~2A PANEL 

A 8 c 0 E A 8 c 0 E 

9 9 0 0 0 

~ ~ 0 9 9 
RSI 0 6 6 6 

y~ 0 0 ~ 0 

0 0 0 0 ~ 
y~ 

I OV IO~V 

RN RN RN 

? :®LXJ® I 

9 ~ 0 y 9 

RH 6 6 0 6 
vz, 

0 ! 1 
RH 

0 0 

0 b 0 0 

0 0 0 0 0 

8L 6 0 b 0 0 0 

CG ! 0 0 0 
0 0 0 0 0 

T 
T 

Yl 

0 0 1 
TTG 

8 0 0 

L~ 

0 ! 1 0 ss 0 

R 

1 Y3 

9 0 6 0 

BYI 

0 0 ! 1 0 

BLOCKS E)(I'ANDEO FOR CLARITY 

4228 47 6A 
KTU KTU 

4228 
KTU 

D 
642A 

NOTE S' 
1. SEE TABLE G FOR INTERCOM OPTIONS AND FIG , lO FOR TYP ICAL STATION 

CONNECTIONS . 
2. CONNECT TO R(0-9) TERMINAL FOR TRANSFER DIGIT OF 19-STAT ION INTERCOM. 

TRANSFER DIGIT CANNOT BE uSEO AS A SINGLE DIGIT CODE. 
l . REMOVE OPTION@ (FIG . l1 ) WHEN FURNISHING FLASHING LAMPS. 

4 . ~EN 476A KTU IS USED, ALL l'a<ER OPTIONS EXCEPT THE TC TO TC STRAP FOR 

@ HILL BE APPL lEO TO TME 642A PANEL INSTEAD OF TliE b41 A. BOlli 

PANELS MUST USE SA>'f ~ER SUPPLY. 
~. FOR CONNECTION OF DIODE, USE BUSY LAMP OPTION AS SHOWN IN SECTION FOR 

SET uSED. 
6, REMOVE OPTION ® IF A 424-TVPE KTU I S USED. 
1 . YELLOW BACKBOARD (18~A1 ) RECOM>4ENDED. 

• \.liEN A 424-TYPE KTU IS USED, SEPAI!ATE 4228 KTUS MUST BE PROVIDED FOR THE 

UNITS GROUP (0- 9) AND THE TENS GROUP (XO-X9). TENS GROUP LEADS ARE BRIDGED 

(LOOPED) FROM THE UN ITS GROUP EXCEPTING THE SEPARATE LT1 AND LT2 LEADS. 

t USE CONTINUOUS STRAPPI NG IETHOD 
* DISCONNECT @ OPTION AT CG TERMINALS 

Fig. 36 - Deluxe Dia l Intercom Connections (407- or 424-Type KTU) With Flashing Lamp (4258 KTU), Audible 

Tone (476A KTU ), and TOUCH-TONE Dialing (440A or 4788 KTU) With Optional Station Busy Selector 

(422-Type KTU) (Sheet 2 of 2) 
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SECTION 518-215-419 

:J .... 
MAY BE 440A OR 

4718 KTU I TOUCH TONE l 

kTUS MAY USE 
ANY CONNECTOR 
DESIRED 

" 
~ 

OR 4251 KTU (FLASH lNG LAMPS) 

EQUIPPED . 

.420AKT~ USE ONE 

PER LONG 
(INTERC 

LINE 
OM CODE). 

® 

1 
I ® 

T 

DISTANT l 
STATION R 

N • 
D D 
"-.. 

'-.. 

-'----

D 
642A -

p 

' I 

N . 
• 
"' 0 

,!. 
0 ... 

f--'--

D 
641A 

-

p 

\ 
\ 

(FOR 420A KTU) 
1'10 642A PANEL 

A B c D E 
I 0 0 0 

I 

~ * t 2 ? ? 0 

TTG 3 ~ ()ADD ~ ,\ STR"\ 
4 0 0 0 

R-0 5 0 0 0 0 0 

6 0 6 0 0 0 

1 0 0 if 0 0 

8 0 0 !, l 0 

9 0 0 b ! 0 

(BLOCK EXPANDED FOft 
OPT I ON STR 

FEATUR 

APPING ON 420A 

E OPT I ON 

IOVAC EORG 

KTU OPT I ON BLOCK 

STRAP TERM I NALS 

AUDIBLE I TO 4, 7 TO 8 
-24 VDC 

SIGNALS h,nrrv.-+X-O_R_M-+-2-T_0_4_, _7_T_0_8--I 
30 HZ 

CLARITY) 

(FOR 407- OR 424 KTUl 641A PANEL 

0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 

0 0 0 0 

TTG 

0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 

lo I 2 3 4 5 6 7 8 91 
T T -o-- -o-- -o-- -o- -o---o---o---o---o 

R R -o---o-- -o- --o- -o--""(>--o---o--<> 

LG <>--o---o---o---o- -o-- -o-- -o---o---o 

L 0 0 0 0 0 0 0 0 0 0 

RG o-- -o-- -o---o---o- -o---o--~--o--<:1 

! RKll R 
0 0 0 0 0 0 0 0 0 

>«l XI X2 X3 X4 X5 X6 X7 )(8 X9 
T o- --o-- -o-- -o- --o- -o-- -o-- -o- --o-- -o 

R <>--o---o---o---o- -o---o-- -o---o-- -o 

LG o---o--4---o- - -o- -o-- -o- --o---o-- -o 

L 0 0 0 0 0 0 0 0 0 0 

RG o-- -o- --o---o---o- -o---o---o---o---o 

R 0 0 0 0 0 0 0 0 0 0 

*- 400J DI ODE. PROCURE LOCALLY. 

I- ANY DIGI T HAY BE ASSIGNED TO A DISTANT 
STATION. "O" IS SHOWN AS EUWPLE ONLY. 

Fig. 37-long line Circuit (420A KTU) Option for Basic or Deluxe Dial Intercom 
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K. 420A KTU-long Une Circuit (Fig. 37) 

STEP ACTION 

1 Place 1013A, or equivalent, test set (MONITOR) 
across T and R (DISTANT END) terminals. 

2 

3 

4 

Put test key in TALK position. 

Put test key in MONITOR position. 

Remove test set from T and R (DISTANT 
END) terminals. 

ISS S, SECTION 518-215-419 

VERI RCA TION 

Sidetone heard. 

Sidetone lost. 

(END TEST) 
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SECTION 5 18-215-419 

(421A KTV 
VIREO 
F OR OSS 
p /0 642A 

SHOIIN f'OR REFERENCE ONLY 

TABLE FOR SELECTING WIRING ASSOCIATED WITH DIAL COOC$ 

CONNECT LEADS WITH e FOR OESI RED·STATI OII CODE 
AHEL I 2 3 4 ~ 6 7 8 9 0 XI X2 X3 X-4 X5 X6 X7 X8 x9 Xo ....--

Yl 

68 
T2 -
Y3 

Y4 
9A 

7E 
YS 

6E 
LT2 

"0 
RH 

4E 
CG 

CG 
78 

48 I• 

- SIGNAL B 

KEY 

NOTES : 
I • \JH(H "TOUCH- TQH[ • AND OSS ARE 

BOTH PROVIDED RE><OVE STRAP : 
e RSI TORSI 

z. PROVIDE A SE PARATE 4ZI A KTU AND 
SIGNAL KEY PEA STATION COO£ TO 
& SELECTED. 

3. FOR 18V AC, 24V DC, GROUND, OR 
AS REQU I RED FOR SIGNALI NG 
PURPOSES OTHER THAN PROVIDED 
( EXTERNA L POWER SOURCE >4AY & 
REQUIRED). 

4 , IF NOR£ THAN ONE 42 1A KTU IS USED 
FOR OSS, CONNECT AS SHOWN : 

PART OF I PART OF 
642A 6 4ZA 
PANEL PANEL 
FIRST ~ OTHER . 
421A KTU ~.-· 421A KTU 

' PART OF 
64Z A 

H FACTORY FURNI SHE D STRAP. 
t USE CONTINUOUS STRAPPING 

MI:THOO . 
USE WI TH 424 - TYP E KTU ONLY. 

INO!r. 4 1 

TO 
S I G KEY 

PART OF 641 PANEL 

TO 
64 
PA 

s 

lA 
NEL 

Yl 

Y2 

Y3 

Y4 

YS 

LTZ t 

RH 

® 
® 

f® 

CG ® 
(NOTE Z) 

LTZ t 

YI , YZ,Y3 

YS 

RH 

CG 

@ 

Y4 

(FOR 407· OR 424·TVPE AND 440A OR 4788 KTVI 
PIO 641A PANEL 

I 

2 

3 

4 

~ 

6 

7 

8 

9 

10 

In POVER LAMP FLASH I 
IOV I O~V 

0 
! RN SS RN 

®LX.J® 1--

0 ! 10V. ~~v 

®® 
OPTIONS 

* R (0· 9 ) ® 

0 ! TC r:-
0 0 l TO 

I 
1~ 1 ! 0 

TC 

®• 

u~ !a® X 

F 
I 
LT 1 SS 8 -G 

@ NOTE I ) 

0 0 0 0 RH ,_ 
RS I 

lo I 2 3 4 ~ 6 7 8 91 

(FOR 4ZIA KTV) P/0 642A PANEL 

A 8 c 0 E 

TO EXT PO'o«:R 
(NOTE 3)-J 

'? 0 0 

I I 
I 

0 Q 
I I 
I I 
& 0 

& ~~APO® l ® 
0 

0 0 0 0 

0 & 0 0 

0 6 0 l 
0 0 0 :-1._ 

0 0 

I BLOCK EXPANDED FOR CLARI TY! 

{ 

1-- ADO 
STRAP 

Fig. 38 - Dired Station Selection Option (421A KTU in 642A Modular Panel) for Basic or Deluxe Dial Intercom 
(Sheet 1 of 2) 
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ADO PANELS AND EQUIP 
WITH 421A KTUS AS 
REQUIRED : ONE 42 1A 
KTU PER OSS CODE 
I B CODES SHOWN ) . 

-

::> ::> .... .... 
"' " " ~ N N ... ... 

~ D 
::> ~ t< " 
~ ~ 
N N .. ... 

FR 
642A 

~ ::> .... 
" " ~ ~ 
N N ... ... 

kJ 0 
::> ~ .... 
" " 
~ " N N .. .. 

rn 
6 42A 

I 
::> .... 
" ... ._ ,. 

,/ .... 
I ... 

N .. 
"' 0 
I .. 
0 ... 

I 

D 
64 1A 

v 
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MAY BE 440A OR 4788 KTU 
/ TOUC H -TONE) OR 
42 58 KTU / FLASHING 
LAMPS l EQUIPPED 

Fig . 38-Direct Station Selection Option (421A KTU 
(Sheet 2 of 2) 

in 642A Modular Panel) for Basic or Deluxe Dial Intercom 
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(MOTEZ)~~N 
NOTES : 

1·. TERMINAL FIELD IS DIVIDED 

ACGr B-Gr IOV
0

RN II I IMTO QUADRANTS. TYPI CAL 

RN QUADRANT ( lA) SHOW HERE AND IN 
I I IOV FOLLOWING &~2A MODULAR PANEL 

ACG~ B-G~ 0 9 ? CORRECTION FIGURES. 
~ I I I I 

2. FOR IIV AC. Z~V DC. I I I I 
ACGo B-G0 b b GROUND OR AS REQUIRED FOR 

6 15 SIGNALING PURPOSES OTHER THAN 
PROVIDED (EXTERNAL POWER 

(SEE 
SOURCE IIAY BE REQU IRED). 

0 0 MOTE 3) 0 0 
3 . TERMINAL NUMBERS RELATE TO 

0 I 38 37 PINS ON 9148 CONNECTOR. 

0 0 0 0 

19 31 39 34 

0 0 0 0 
20 16 30 32 91~ 8 CONNECTOft 

P t N NUMB( R I NG 

0 0 0 0 

[]] 21 26 8 23 

0 0 0 0 

24 28 14 12 

(NOTES I AND 2) 0 0 0 0 

25 29 9 13 
9 

Fig. 39-Terminal Field Illustration and Terminal Designations for 642A Modular Panel (Miscellaneous Services) 
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., 
D 

IQ • 
~ ... 

NOTE: SEE INSET 
DIODE MUST BE INSTAlLED IN .. .. .------
LEAD OF TEL SET WHE:N CONFEA£NCE 417A 

CIRCUIT IS ~TROLLED 8Y A NON- KTU 
LOCtCING KEY. FOR METHOD(:# CON- IN 
NECTION , USE STATION BUS'I' OPTION &42A 
AS SHOWN IN CONNECTION SECTION 
OF TYPE SET USED. I PANEL 

r co OR P&Xt= 8C 

liNE I 9C 
T .. 

KEY T£L S£1 

....-- SA 
R 

T(l) 

LINE T 
P'ICKUft R(l) 88 

KEY( I) 
98 • A(l) 

'---
6C 

A 
(SEE NOTE) Al(l) 

SVITCI;C 
HOOI< 8L ·~ 60 

s' ·~ .. '" "' [ 
=~~~It!~ t 

38 o\5 R[QUIR£0 

s .L 9E TO 641A 
LC MODULAR PANEL 

~~r @! 
)A 

( 10- OR 19 -COOE 
L 1C DIAL INTERCOM) 

LAMP 
ET ·w-~:;UISIOM :t IE T R LG IL IRGIR I 
ER 

28 TO TEL SET 
AS REQUIRED .-- T(2) 

~ 
LUI[ 80 
,ICKU, •12) 

90 
KEY A(2) 
(Z) 68 z 

'--

TO 2ND CC*lltOL 
STATION ~ SE 
(or PROVIDED) 

8A ;: 
9A 

18 • 
'----

OPTION STR»PPNG ON 417A KTU OPTION BLOCK [-KTU 
TO 

F'EATURES OPTIC* STRAP HAN I MALS TEL -

0« 5 TAT I 0111 I COtiiTROLL£D BY • 6 TO 10 :~T -

TWO STAT IONS NOttl.OCK I NG ~[T w• ~~~ 
REQO -

COIIITROll£0 5T EXCLUSION KCY y 3 TO 5 
-

-

CDMTIItOll[O BY tK*LOCK I MG K(Y I TO 2 

(rOO •OO· TYPE KTU 1ST LONE) 
P/0 620.6.-TYPE PANEL 

T IOV r:rl ~ o•• RN RN AN 

r-----• cl't?>----0 
RG ACG 

T -...!..--o-- -o- - -o 

R :--~--o-- -o- - -o 
A -l--o---o---o .. ( 

-~--o---~--o 

~ rc-~-~-~--o---
;-':- f-o---o- - -o---o- --o 

~ f-o---o---o---o---o---
~ r-o---o---o---o---o 

(rOR •oo- TYPE KTU 2NO LINE' 
P/0 620A - TYPE PANEL 

t-!- f-o 
r: looov lOY r 30 HZ 

RH t RN 

r------
t!- f-o 0 r.l.----

AG ACG 

I 

T 
-~--o----o---o 

• --o---o---o---o 
• -~--o---o---o 

r!! ~- -o---o---o---o 

~ ~--o---o---o--~--

t-!:- f-o- --o---o---o-- -<> 
RG r- f-o---o- --o---<>-- <>-- -

r!f r<>--<>--<)oo-<)oo--o 
'- --

l 
, I 
I I 
I I :I 
I 
I 
I 
I 
I 
I 

.J 
I 
I 

_.J 

-1 
'I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

--' 

INSET M AOO 51A LAMP APPRO-
2NO 1ST PRIATE SOCKET OF 642A 

~~~ l ~:::,~ ·• TO 

PANEL AND REMOVE 
WHEN 417A KTU IS 
TAKEN OJT Of SERVICE 

TYP£ • TYPE CTRL 
KTU IHU ·~ SU 
IN IN . - KEY 
6ZOA- 620A - ,_ TEL (f'OR 417A UU tt) 
TYPE TYPE -~- St:T P/0 ~ZA PANEl 

A • t D E 

0 ER I 9 9 0 0 0 I ~ I 
2 b 0 ? ? SG I 

~"" - I I I •• LC ' b .I 

T ~ 4 
0 0 0 

TO ZHO COfHROL 

STATION BL2 l 
' R 5 

(or PROVIDED) 

~ ~ 
0 0 0 

BL 

A ;;.r'7' 

0 .I 1 1 
)t 

A . 
" L • 0 

1 

l • 
0 ET 1 0 0 0 - T 

T 

r l T • I co OR T 
PBX A I LINE I l 

® s ·· - A 

1 1 
A 

R • 
10 

(BLOCK (KPAII0£0 
rOR CLARITY) 

-' 

rACTOAY· f'tMNISH£0 WIRING 

rACTOAY·F'URNISH£0 STRAP 
INSU.ll KS-15724LI DIODES OR EQUIVALENT 
8£r.([N TERWINALS AS SHCM 

Fig. 40-417A KTU Connections (Add-On Conference Circuit) in 642A Modular Panel 

"' Q 
5 z 
"' 
'I" 
lo) 

uo 
l. 
~ 
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l . 417A KTU-Add-On Conference Circuit (Fig. 40) 

STEP ACTION VERIFICATION 

(Z option in place.) Panel lamp lights steadily. 
Apply S and SG (A and Al) short. 

2 Remove S and SG short. Panel lamp extinguished. 

(END TEST) 
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KTU 
KEY TEL SET - STA A IH 
(NOT£ I) 642A 

SWITCH PICKUP PANEL 
HOOK KEY r---- r-- - p 

J. T 
80 

H£T. 
R 

90 

'--- '-- - r s 
68 

SiGNAL* ~ SG ® 
2A KEY 

LG 
lA 

LAMP L 

~ RG 

7C 

AUO 3£ 
SIG RC 

0100£ >lATRIX ® 

/ ® t@ 
·~ 46 

p 

t AOO 51 L.ANP IN APPROPRIATE SOCKET OF 
642A PAHEL AND RENOVE WHEN 418 KTU 
IS TAKEH OUT OF SERVICE . 

I= 

KEY TEL SET - STA 8 

SWITCH PICKUP 
HOOK KEY 

- - - p 

~ T 8C 

NET . R 
9C 

- '--- '--- p 

J. s 
6B 

~~~HAL * ~ SG @ 
38 

LG 3A 
LAHP h 

! RG 

SA 

@} 3D 
RC G 

DIODE >lATRI X ® 

/ ~ 
!C!;W 
·~ 4A 

-

(418A KTU I) 
STATION P/0 642A rAN[L 

A B A B c D E I 
I 

IOV 10~11 
LG tr.J· SG 

I 

I~ 2 ~ACG I 0 
RG 

I I I 
I 

RG I I I I 
5G I I I I I I 

~ .l I I I 
LG 

RC 

RC 4 J 0 0 
L 5 

5 
0 0 0 0 

5 + L I 
6 0 0 0 0 

7 
T 

0 0 6 0 0 

T 

R 
8 0 0 ), 0 

R 

9 0 0 6 0 
(BLOCK EXPANDED 

10 FOR CLARITY) 

NOTES : -- -- -FACTORY FURNI SHED WIRING 
1. STATION "A" IS ALWAYS ASSIGNED AS THE AUTOMATIC S IGNA LI NG 

STATION WHENEVER THE ONE-WAY AUTOMATI C, ONE-WAY MANUAL 
SIGNALING OPTION IS USED. 

2. THESE OPTIONS APPLY TO THE SIGNAL KEY AND AUDIBLE SiGNAL AT 
STA "B" ONLY . THE AUDIBLE SIGNAL AT STA "A" IS UNDER CONTROL 
OF' RE LAY "S ". THE AUDIBLE S IGHAL AT ST.t. "A" MAY BE PART Of A 
COMHON AUDIBLE ARRANG[H[NT PROVIDED TH[ DIODE MATRI X I S USED 
FOR CONTROL. 

3. THE AUD IBLE SI GHAL S AT STA "A" •NO "B" MAY BE PART OF' A CO~ 
AUD ARRANGEMENT PROVIDED THE DIODE MATRIX IS USED FOR CONTROL . 

It US£ CONTINUOUS HETHDD OF STRAPPING , WHEN REQUIRED . 

OPTION STRAPPiNG ON 418A KTU OPT ION BLOCK 

FEATURES OPTION STRAP TERMINAL 

WITHOUT DIODE w 
TIID-WA Y MA TR IX CONTR OL 

AUTOMATIC 2 TO 3 TO 4 K 
0 

WITH OIOD£ "' s ,_ 
MATRI X COIITROL AUDIBLE ~ 

SIGNALS ONE•WA Y ~ WITHOUT DIODE 
AUTOMATIC z MATRI X COIITROL R 

ON£-WA Y 3 TO 4 
MANUAL WITH DIODE • (NOTE 2) MATR IX CONTROL 

T\ID-WA Y MANUAL (NOT£ 3) y 

TWO-WAY AUTOMAT IC Q 
9 TO 10 , 
5 TO 7 TO 8 K 

AUDIBLE 
ONE-WAY AUTOMAT I C, 5 TO 7 , R lNG-BACK 
ON£-\IA Y MANUAL 

H 
9 TO 10 

T\10-WA Y MANUAL H 9 TO 10 

Fig . 41 -418A KTU Connections (Short Range, DC Signaling Private Line) in 642A Modular Pa nel 
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M. 418A KTU-Short Range, DC Signaling Private 
line (Fig. 41) 

STEP ACTION 

1 Place ringer across RG2 and RC2 (STA B) 
terminals. 

2 Place 1013A or equivalent, test set (MONITOR) 
across T and R (ST A A). 

3 Put test key in TALK position. 

4 Apply Sand SG/ A (A and A1) short (STA A). 

5 Remove S and SG short (STA A). 

6 Put test set in MONITOR position. 

7 Move ringer from RG2 and RC2 (STA B) 
terminals to RG1 and RC1 (STA A) terminals. 

8 Move test from T and R (STA A) terminals 
to T and R (STA B). 

9 Put test key in TALK position. 

10 Apply S and SG (A and A1) short (STA B). 

11 Remove S and SG short (STA B). 

12 Apply T and R (STA A) short. 

13 Put test key in MONITOR position. 

14 Remove test set from T and R (STA B) 
terminals. 

15 Remove ringer from RGl and RCl terminals. 
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VERIFICATION 

Sidetone heard; 
Panel lamp (STA A) lights steadily. 
Ringer (STA B) sounds (interrupted). 

Ringer (STA B) sounds (steady). 

Ringer (STA B) sounds (interrupted). 

Sidetone lost; 
Panel lamp (STA A) extinguished. 
Ringer (STA B) silenced. 

Sidetone heard. 
Ringer (STA A) sounds (interrupted). 
Panel lamp (STA A) flashes. 

Ringer (STA A) sounds (steady). 

Ringer (STA A) sounds (interrupted). 
Panel lamp (STA A) flashes. 

Ringer (STA A) silenced. 
Panel lamp (STA A) lights steadily. 

Sidetone lost. 

(END TEST) 
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•(rOll 400- TYPE KTU) 
tp /0 620A OR 620o\Z -EL 

[" ·T n ~£T TE L SET 0 
•TO CO RN 105V 

SWITCH PICKUP Of! PBX RN on -, 
H~ k E..:__ 1 

, LINE R R 
-,I - T T RG ~CG ( I I 

1 
~-~--<>---<> I I 

NET R R I I 

"' - -o- -~--o- --o 
I I HOLD KEY 

'--- A A I I 

r - -o-- -o--~ - <I 
I I 

L....... L....... AI AI I I ~- ~--<>--<> 

I I 
LG LG J I - -o---o---<>--<>-
L t I 

L I 

' ~ 
- -o-- -o---o--~ 

I 
Bl p RG .J 

AUO 1 
--<r--o---o--~ 

SI G Rl RC --o----o---o--..0 
L-

P-o - -··-rACTORY rURNISHED WIRING 

(r Ot! 421 A KTU) 
P /0 642A PANEL 

• 8 c 0 ( 

RCIII I 9 9 0 0 0 

2 ~ ~ 0 b) ' ~BG 400J 

81 (J ) 6 0100 
3 

Rl (J) 4 0 a-1 0 6 
RG(J) 5 0 0 J 0 0 

TO 
RG( I ) l r IRST <"' T (2) 6 ! LINE 0 0 

~ RC(2 ) 

RG(Z) 

I ~ 
TO T(3) 
TH IRD 

!~ TO R(2) LINE 7 
SECOND 

Bl (2) LINE 

8 1 (I) 

r co Of! PBX ~ T( I) 

0 ! l LINE CKT I R R (J) 8 

Rl (2) 

Rl (I) 

R( l ) 

0 ! l RC(3) 9 

(BLOCK EX PANDED l 

~ 
rOR CLARITY) _,.., 

Fig. 42-421A KTU Connections (Power Failure Transfer) in 642A Modular Panel 
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,.':!. ~ -
NET. 

'----

lu r 
~ HL 

TELEPHONE ~ 
SET (NOTE 1) 

B-B1 
COit'ION 
AUDIBLE 

J LINE 
RINGER 

®ffid:JC!l 
(NOTE 2) 

INTERCOII 1--

AUDIBLE 

®WITHOUT DIODE "ATRIX B2 

0 WITH DIODE MTRIX 

I 407- DR 424- R( ) 
TYPE KTU 

R-R1 

R-R1 

NOTES: 
1. CONNECT DIODE FOR BUSY LMP OPTION . 

SEE SECTION PERTAINING TO SET USED . 
2. IF LINE RIJfllER IS TO BE SUPPRESSED, 

STRAP 1 2 ON 421A KTU OPTION BLOCK. -
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P /0 620A DR 62DA2 PANEL 
(FOR 400-TYPE KTU) 

T 
0 0 0 0 

R 
0 0 0 0 

T 
·r-o-o-o 

R 
·1-o-o-o 

A 
o-o-o-o 

A1 
o-o-o-o 

LG 
o-o-o-o 

L 
o-o-o-o 

RG 
o-o-o-o 

RC 
o-o-o-o 

- -
P /0 642A PANEL 
(FOR 421A KTU) 

A B c 0 E 
1 

0 0 0 0 0 
2 

0 0 0 0 0 
3 

0 0 0 0 

4 
0 l 0 1 

5 
0 0 0 0 0 

6 
0 0 0 0 0 

7 
0 l 0 0 0 

0 1 1 8 
0 0 

0 l 1 0 
9 

0 

L-

Fig. 43-421A KTU Connections (Audible Signal Suppression) in 642A Modular Panel 
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SECTION S 18-21 S-419 

(NOT£ 5) 

£XCLUO£D STATION A I LINE I I 

S~OK ~y r 
NET. ~ 

I '----- HOLD KEY - l 
t 

CONTROL STATION TYPICAL KEY TEL SET 

s~K 
HOLD 

~EY KEY 

B I 
'---- '--- T I R I 

400 TYPE 
KTU A 

LINE I 
(NOT£ I) 

PU KEY -

T 
- Tj Rl 

400 TYPE 
KTU A 

LINE 2 
(NOT£ I) 

CONTROL 

t --.,_ I NOTE 4 ) KEY 
(NOT£ 2) 

~ 

~ 

(NOT£ 5) 

EXCLUDED STATION 8 ILINE 21 

S~K ~(Y p 

J 
NET .j ~ 

I '----
I 

'---

1 
HOLD 
KEY 

~ 

••u 
'ANEL 

£T(I) 
110 

ER(I_l_ 90 
£A(I) CB 

(AI (I) 
2[ 

CAl 
SA 

T(l) 

t R(l) 
8C 
9C 

t 
A(l) 

4A 

AI (I) 
28 

p 

CA2 
7D 

T (2) 
6A 

f R(2) 
7A 

~ 
A(2) 

7£ 

'E 

~ AI (2) 'D 

: 38 

SG 

l 
18 

s 

t 
48 

LG 
34 

T £l 

~ 
7C 

tT(2) 
8E 

£R(2) 
9E 

£A(2) 
4[ 

EAI (2) 
2D 

-

(NOTE l ) 

SG 

EA i lll 

Ull21 

AI( II 

A(2) 

CA2 

EL * 
R2 

£T(2) 

£T(I) 

T(l) 

ER(2) 

tR( I) 

R( I) 

(FOil 4214 KTU w) 
P /0 &12A ,ANtL 

A D 

9 0 0 

BLOCK EXPANDED FOR CLARITY 

ll ADD 51 A LANP IN APPROPR I AT£ SOCKET 
OF 642A PAIIEL AND RENDV£ WHEN 428A 
KTU IS TAKEN OUT OF SERVICE. 

NOTES : 
I, SELECTED LINES ON 620A OR 620AZ PANEL. El. 
2. CONTROL KEY NAY BE LOCKING OR 

NON LOCKING . 
3. US£ 183B2 ADAPTER OR LOOPING METHOD 
4 . "S" LEAD CAN ONLY MULTIPLE TO 

OTHER 428A KTUS CONTROLLED BY 

THE SANE STATION. 
5. STA A NAY BE EXCLUDED FROM LINE 

I, AND STA B MAY BE EXCLUDED 
FROM L1 N£ 2 , IN THE 
CONF l GURAl I ON SHOIIW. 

Fig. 44-428A KTU Connections (Multiline Exclusion) in 642A Modular Panel 
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NOTES : 
I.FO!! I HOLD, THE A AND L LEADS FROI4 

THE TE L SET SELECTED FOR I HOLD 
CONNECT THROUGH THE 4298 K TU TO THE 

400D K TU. THE A AND L LEADS FROI4 THE l 
OTHER TEL SETS CONN OIAECTLY TO THE TO TEL SET 
4000 KTU. • 

2 .raR PRIORITY HOLD, THE A AND L LEADS FROI4 EACH TEL

1 SET CONNECT THROUGH THE 4298 KTU TO THE 400-TYPE KTU . 
3. THE 4298 KTU WILL PROVIDE SUPPLEMENTARY HOLD fOR TWO 

CO OR PBX LINE CI RCUITS. EACH HOLD CKT r --
4.~~~~~!T~~~~G~~DT~~ =~~~R~~~ ~:EI HOLD. I 

A. fll OR fL2 LEAD CAN SERVE A TO AUD S I G 
AS FOLLOWS : I ( 

MAX 1- or so LAMPS. I AS REQD 

0 ()-() 

0 ()-() 

B. SP LEAD CAN CONN TO A MAX I MUM 
Of 20 STAT IONS. I 

I 
(FOR 4()()-TYPE KTU: 1ST LINE) 

P/0 620A OR 620A2 PANEL 

*-TO MESSAGE REGI STER If PROVIDED 

t-IHOLD L-----------, 
-I PRIORITY HOLD 

§-MAY REQUIRE COIIT I NUOUS STRAPPING METHOD 

LAMP 
LINE CKT 

IC9=] 

L1 NE CKT 
.L~ 

2 

SWITCH 
HOOK f PICKUP KEY 

HOLD 1 KEY 

PI CKUP KEY 

TEL SET WIRED fOR I HOLD (NOTE I ) 

LAMP 

ll NE CKT I ~ 

LINE CKT 2 

l;:J 

L( I) 

LG( I) 

LG(2) 

L(2) 

AI (I) 

SP 

(1) 
A (I) 

A(2) 

(2) AI (2) 

L (I) 

LG( I) 

LG(2l 

L( 2) 

4298 
KTU 

IN 
I642A 

9D 

9E 

~B 

BE 

BB 

BD 

7C 

70 

I--

90 

9E 

~ B 

BE 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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(fO!t 400-TYPE KTU: 2ND L INE ) ~06~~ PANEL 

CO / PBX IT 
T 

0 ()-() 

LINE 2 R R 
0 ()-() 

TO TE L SET ( 
T 

~-o--<>--o 

R 
~~-o--o 

i----i 
A 

~-o-~~ 

AI -o- -o- -o- -o 
LG -o- -o- -o- -o 
L -o--o- -o- -o 

I TO AUD SIG [ 
RG -o- -o- -o- -o 

I AS REQD RC -o--o- -o--o 

I FOR 430A HU (li01 E 4 ) P/ 0 642A PllHEL 

{"' FL(2) 

SP 

fLST 

I 
I 

1 rL 
II OR 21 

fLST 

LG(2l 

r A 

L 

A I 
PC2 

*AI(2) 

L __ _ 

Al2l 

*Lili 

A lii 
AI( I) 

A I 

I 
2 
3 
4 

5 

6 
7 

8 
9 
10 

I 
2 

3 

4 

5 

6 

A ~ c 0 E 

0 Q 0 0 0 

0 ~ 0 0 0 
0 6 0 0 

0 0 0 

0 0 0 0 

0 0 0 0 0 
0 0 0 0 0 

0 0 0 l> 0 
0 0 0 0 0 

(fOR 4298 KTU ) 

(NOTE 3) 

P/ 0 642A PANE L 
A 8 c 0 E 
Q Q 0 0 0 

~ ~ 0 'i' 'i' 
b 6 6 6 

! 0 0 0 

~§o 0 0 

0 0 0 0 

,.I.f-o 0\ § 

A I (I l BB 
L ___ _ { ~G B 

0 ~§ ll 
SP 

SWITCH 

t HOOK PI CKUP KEY ( I ) 
A r 11 

HOLD SUPP HOLD 1 A(2) 
KEY KEY 

PI CKU P KEY ( 2 ) A I 121 

TE L SET WI RED fOR PRI OR I TY HOLD (NOTE 2) 

LG I 

BD 
L I } 

7C 

7D 
L___ 

9 

~ 

\ 
0 0 6 § 

(BLOCK EXPANDED 

f OR CLARITY) 

Fig. 45-4298 KTU Connections (Supplementary Hold Detector) and 430A KTU (Flutter Generator) in 642A 
Modular Panel 
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6ZOA OR Stt INSET 
620A2 PANEL 4484 KTU IN ,--iST PRINCI,AL TELSET 

!~~~ ~C.::J 642A PANEL ----L~---$II PU 
HOOI! lET - .--- r- T(l) f---

H-+--t*+-+-R--1 T f-----------'R-'-('-'1 ,'--t 4A 

L_j-+*11---+.~-'+'-----t R 5A 

A A [IE8(AT1l 

R 
~ 

- '-- AI TO LINt RINGERS R ATI ~ 
.__(_C:_3: ___ -_-:_-_-_-_-_-_-_:-'_L'-'G~~~~ ~~ If R[QUIR£0 : ~: :: 
I 

~ L L( I) 
L ~--------------------~~~ 48 

RCf-----------R-'C~(I'-')--1~ 
RG(PI ) RG(PI ) 

~---+--'-+-~----------~~~3[ 

~~~ L f----t-'R~C(~P..;.I~)+-+-----------R-'C~(P_I..;.)-1 88 
If COMI40H AUD 18Lt IS ---=---=- 3A 
TO 1ST PRINCIPAL TEL SET[ RG(PAI) 

USED AND RIN'ER IS NOT RC(PAI) 98 
TO 8[ CUT Off ATTENDANT TELSET 

sw PU 
HOOK K[T 
- - T 

NET. I T 
R 

R 
8 0P Cl 
•If--~:-+-~ >---~ SC 

I 
A 

- -
A 

AI P/0 449A ~TU 

A I 
(NOTE 3) 

©=[ 
L L(ATI) '--

LG(ATI) 
!.C~---~~--'------------L~(A_T_I~)468 

LG 

cal 
LG(ATI) 

._------~~---'------------------------~--~ lA 
L L(ATZ) L(ATZ) 

~F=---4------------------4~ 

AUO I 
SIC 

RG(ATI) 

RC(ATI) 

RG(ATI) 2A 

RC(ATI) 
78 

(NOTE 3) 
•1~----;l~-+---~----'---'--------,--,---1 8C 

[ 

:;~~ 40 

~= 
~7E 

cz SG C2 

TURN KtT 

2NO PRINCIPAL 

SECOND 
:IRCUIT 

TO ZNO CO OR ~ 50 
P6X LIN[ CKT - 4[ 

RC(ZI 
,~SE 

TO ZNO (r ---:-z- 30 
PRINCIPAL TEL SETi._~ liE 

TO ZNO PRINCIPAL TEL SET if ( RG(PAZ) 
COMMON AUO 18Lt IS US tO AND RC (PAZ) 3A 

RINGER IS NOT TO 8[ CUT Off '-"""l(ATZI 9[ 

[ 

LG(ATZ) ~ 
TO ATNO STATION ~ lA 

""'iiC(ATzT Zt 

(~~ 
[ 

R(ATZ) 60 
TO LIN[ RINGERS ~ 70 
If REQUIRED ~ 80 

R(PZ) 
,-90 

'---

INSET 
(fOR 448A KTU) 

P/0 642A PANEL 

1ST CKT 
. 

2ND CKT A 8 c D E 

LG(ATI) · ADO STRAPS 

'· LG AT2 I 0~0 0 
R' AT2 q 

~:~· 

RG(ATI) I 2 ~ RG Pi it~ ' RG P2 
RG(PAI) K I I 

{ ,. I I 
"'ill RG PAZ 3 6 I ~~;2' 

l 1 L(l) 

T I <@ 4 6 .··J. RC 21 

/ R 2 
Cl .·~ 

6 1 1 RC I ®l 
R I WJ 5 

#::~ . LAT2 
~~ B AT2 

0 l 1 L(ATI) . 
8(ATI) *···· 6 6 

~;~ R(AT2) 
RC(ATI) M 

t 0 l.J R ATI ff~ 7 

* 
RC P2l 

~; B P2 

6 l 1 1 
»; c 2 

RC(PI) 

8 PI .. ~:_l~ 8 

I RC PAZ 
A P2 

0 ll.~ 
. 

RC (PAI) ill.}! 
R PI *~ 9 

~~ 

BLOCK EXPANDED fOR CLARITY 

OPTION STRAPPING ON 448A KTU OPTION BLOCK 

FEATURE OPT 
CIRCUIT 

I 2 

AUDIBLE 
INTERRUPTED RING* w 7-8 3-5 
STEADY RING T 6-8 3•4 SIGNALS 
STEADY BUZZER X 8·10 1•3 

Jif FACTORY PROVIDED 

NOTES: 
1. ADD V OPT ION TO 400-TYP£ KTU. 
2. KTU IS fACTORY SET TO TIME-OUT IN 6•1/2 

SECONDS, HOWEVER IT MAY BE ADJUSTED fRON 
I TO 30 SECONDS. 

3. If IMMEDIATE RINGER TRANSFER IS REQUIRED, 
A 449A KTU OR A TURN KEY MAY BE USED. EACH 
METHOD IS SHOWN . 

Fig. 46-448A KTU Connedions (Variable Delay Timer) in 642A Modular Panel 



1ST PRINCIPAL TELSET 

S\1 PU 
HOOK KEY 
- r-

NET{_ 

L - '= 

©:!" 

~~~ I 

@::!" 

NL 
KE 

ATTENDANT STATION 

511 PU 
HOOK KEY .---- .----

NET. I 

I'-- '----

~ G 
~ 

1ST LINE 
CIRCU IT 
(NOTE I) 

,-- 400· TYPE KTU v IN 620A OR 
II' 620A2 PANEL 

SEE 
INSET -

H!IA KTU IN/ ..... 
642A PANEL 

T r-- * 
.....__ 

T 1--. 4A 
R t * >-R 5A 
A t 

A 
A I 

AI 

RG I--
RC 

LG 
LG (NOTE 3) L 
L 58 

8 OR RC 1 I MB OR tRC(Pt) 
8A 

R OR RC I I MR OR tRC(PI) 
9A 

LG(PI) I I LC(PI) 

L(PI) 
3A 

L(PI) I I 

6C 
SG(PI) I I SG(PI) 

S(PI) I S(PI) 
18 

I 
sc 

8 (NOTE~ 

~T ··~ 
48 

R TO I ST 448A 
E R KTU If 

Cl 
- 68 

PROV I OED 

T 
11410R tRC(ATI )- 7A 

r---.... 
R 

T MB OR tRG(ATI )- 6A 
R 

A 
A ADO 

AI STRAPS-
AI r-- ... ~ 

LG(ATI) '-- LC(ATI) 

L(AT I) L(ATI) 
lA 

LG(ATZ) LG(ATZ) 
78 

ZA 
L(ATZ) L(ATZ) 

BE 
B OR RG liB OR tRG (ATZ) 

60 
/ R OR RC 1141 OR tRC (AT2) 

7D 

TO 2ND [MT(Z) OR tRG(Z)- 4D 

PBX/CO MR(Z) OR tRC (Z)- so 
LINE CKT L(Z)- 5( 

MB OR tRC(P2)- 8D 

'"~ l 1141 OR tRC(PZ)- 90 

PRINCIPAL SG(PZ)- 28 
TEL SET ec S(P2)-

LG(P2)- 3A 
TO 2ND 448A +L(P2)- 9C KTU IF PROVIDED 

(NOTE 21BtH}- 4E 

C2- 6E 

'----

CIRCUIT I 

SG(PI) 
LC AT! I 

LG(PI) 

8 GRO (NOTE 21 

B GRO (NOTE 21 

liT OR IRG 

S(PI) 
L I 
*R OR tRC 

L(PI) 

C I 
liB OR IRG AT! 

L(ATI) 
MR OR IRC AT 

lf6 OR IRC(PI) 

ISS S , SECTION 518-215-419 

INSET 
(FOR 449A KTU) 

!I CIRCUIT Z 

f~ LG(P2) 

ffl. liT 2 OR IRG 2 
iTh 

~~ ;~ OR tRG A12 

I MR OR tRC(ATZ) 

IIR OR tRC(PI) 
~~ -*RoLr.P~~~~-R_C~(P_Z~)--t-+9--------, 

I 

II fOR LINE RINGING 
1 fOR COMMON AUDIBLE RINGING 

NOTES : 
1. PROV IIJ[ INTERRUPTED OR STEADY RI"G 

OPT I ON ON 400- TYPE KTU lllEN 
USING CO~MON AUDI BLE RINGING. 

2. CONNECT B CRO ONLY IF HBA KTU IS PROVIDED. 
If 448A KTU IS PROVIDED, NONE OF THE RINGER 
CONNECTIONS SHOWN ARE REQU I REO . 

3. THE A TTENOANT LAHP WI LL BE CONTROlLED BY THE 
448A KTU . 

Fig. 47 - 449A KTU Connections {Immediate Transfer Control) in 642A Modular Panel 
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PU 

400-TYPE 
KTU Ill 620A 
OR 620A2 PAIIE L 
(lllTE 3) 

T 

R 

CT1 

48 

SA 

7A 

sc 
7E 

BC 

80 

SA 

90 

9A 

7C 

BC 

70 

BC 

78 

58 

6E 

68 

4E 

50 

40 

80 

5E 

88 

5E 

98 

(NOTE 1 AND 2) 

T( 1) STA 

T( 1) CO 

T(6) STA 

T(8) CO 

R(2) CO 

R(5) CO 

R(1) CO 

R(6) CO 

T(7) CO-STA 

R(2) STA 

R(5) STA 

R( 1) STA 

R(6) STA 

T(S) STA 

T(4) CO 

T(5) CD 

T(2) CO 

T(4) STA 

T(2) STA 

R(4) CO 

R(7) CO 

R(3) CO 

T(3) CO 

CT1 

R(4) STA 

R(7) STA 

R(3) STA 

T(3) STA 

CR1 

P /0 642A PANEL 

A B 
1 

c 0 E 

0 0 0 0 0 
2 

0 0 0 0 0 
3 

0 0 0 0 

4 

I. II 

5 d I I 
8 d I I 
7 ! 

1 l 
8 d I I 
9 J! I j 

BE TO 34A ( 
VOICE COUPLER CR1 BLOCK EXPANDED FDA CLARITY 

9E 

NOTES : 
1. DO NOT INSTALL STATUS LAIIP FOR JACK CONTAINING 4518 KTU 
2. USE 183A2 ADAPTER ON TERfiiNAL SE FOR T(7) CO AND T(7) STA 
3. USE 4000 OR G KTU . DO NOT USE 400H 

Fig. 48-4518 KTU Connections (Music-On-Hold) in 642A Modular Panel 



IIJTES ' 
1 . 1\\KE COIECTI1JIS IN TOP LEFT 11UM111MT Of TERIU11AL 

FIELD IF 47911 KTU IS IN COIECTIII 1A/18 Ill TO TOP 
RIOHT QIWJIAKI IF KTU IS Ill COIECTIII 2A/'l8 . 

2. -E COIECTIOI1S TO 1IUMI1IMT Ill 820A Ill 820A2 PAI1EL 
IDR-1111 TO COIECTIII 111l0DII 400-TTP£ KTU . 

3. TEIIU11Al ~ RELATE TO PillS ON COIECTIII . 
4. REI10VE OUiliE ASSEIIIl Y BETIIEEI 11'1'ER AMI LOWER 

COIECTIIIS llli.Oilll 47911 KTU . 
~ - REFER TO SECTION 511-215-401 FIJI IIIF._TIOI 

01 Pl.ICEIDT Of OPTION PLUGS 01 47911 KTU Alii 107A 
Alii 1071 CIRCUIT IIIOULES. 

\MESTRICTEO 
TELEPICIE 

SET 

RESTRICTEO 
TELEPICIE 

SET 

A(U) 

[TICOI TO CO 
LIIIE RICO) 

I 

ISS S, SECTION 518-215-419 

4 

5 

8 

P/0 842A PAI1EL 
IlliTE 1AMI 41 

_..(SEE 
IIJTE 3) 

• • 1 

• • . • 
• 6 

. • 
7 • • • • 

. 
• 
• 
• 

'. . • _14 1~ • ) 

I" • . --:c .J 11 

P/0 820A Ill 620A2 PAI1El 
(IIJTE 21 

• • .J 
R . . • 
T \.. 
R \.. 
A 

A1 "-
L \.. 

L '1.. 

IlK '1.. 

IlK \. 
~ 

Fig. 49-479-Type KTU Connections (Rotary Dial Toll Restrictions) in 642A Modular Panel 
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(NOTES 1 ,2,3) P/0 642A PANEL 

T(5) 
A B c D E 

1 
0 ~ 0 0 0 

2 
0 0 0 0 0 

LG 3 
0 

A(4) 
0 0 

L(1) 4 

i 1'12 

R( 1) 

R(3) 

R(G) l R(2) 5 

i T( 1) 

T(7) \ R(5) 

R(4) 

1 L(4) 6 

r 
R(7) 

L(6) 

A(S) 

A(7) 

1 A( 1) 7 

r 
L(3) 

A(3) 

T(4) 

L(5) 

L(2) 8 

r 1'11 

T(3) 

A(G) 

TO 34A( 
VOICE ~ 

COUPLER ___ __:.:::...__~ 

L(7) 

1 A(2) 9 

l T(G) 

T(2 ) 

-Lr 

BLOCk EXPANDED FOR CLARITY 

NOTES: 
1. EACH 498A KTU CONTAINS FOUR CIRCUITS. TO INCREASE CAPACITY TO SEVEN, ADD 116A1 Cl'l . 
2 . DO NOT CONNECT ANY SIGNAL VOLTAGE TO TERI'IINAL 1D OF QUADRANT CONTAINING 498A KTU . 
3. DO NOT INSTALL STATUS LAI'IP FOR JACk CONTAINING 49BA KTU . 
4 . USE A 4000, G, DR H KTU . 

Fig. 50-498A KTU Connections (Music-On-Hold) in 642A Modular Panel 
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N. 4518 or 498A KTU-Music-On-Hold Circuit (Fig. 48 
or SO) 

STEP AcriON 

1 Place a call to a CO/PBX line having 
music-on-hold. 

2 After answering, place line on hold. 

3 Depress winking CO/PBX line button. 

ISS S, SECTION 518-215-419 

VERIFICATION 

Calling party hears music in receiver. 

Music ceases. 

(END TEST) 
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TO ( 
CD !_~)" R TYPE R TEL SETS 

.::....,_ KTU 

NOTE 
STRA 
TER1'1 
TEA" 

: PLACE 
P FRO" 

83 TO 
C9 

EXTERNAL 
RINGER 
LOCATED 
AT SELECTED 
STA TIDN SETS 

2ND 
LINE 

3RD 
LINE 

4TH 
LINE 

5TH 
LINE 

6TH 
LINE 

7TH 
LINE 

T1 

R1 

EXT1 

EXR1 

[" R2 

EXT2 

EXR2 

[" R3 

EXT3 

EXR3 

[" R4 

EXT4 

EXR4 

[" R5 

EXT5 

EXRS 

[" R6 

EXT6 

EXR6 

[" R7 

EXT7 

EXR7 

NOTE f 

P/D 642A 
PANEL 

P/0 642 A PANEL 

A8CDEl 

A4 EXT1 

AS T1 4 

84 l • 
T4 

EXT4 

85 T7 

EXR1 

R1 5 
AS 

A7 l R4 

EXR4 

86 R7 

87 EXT2 

A8 T2 6 
A9 

88 

T5 l EXT5 

89 EXT7 

04 EXR2 

D5 R2 7 
E4 

E5 l RS 

EXR5 

D6 EXR7 

D7 EXT3 

ES T3 8 

E7 

DB 

T6 l EXT6 

D9 

EB EXR3 

E9 R3 9 
cs 
C6 l • 

RG 

EXRG 

C7 

CB -
BLOCK EXPANDED FOR CLARITY 

83 

C9 

Fig. 5 1-•452A KTU Connections (Power Failure Ringing Circuit) in 642A Modular Pone~ 
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0 . .452A KTU-Power Failure Ringing Circuit 
(Fig . 51) 

STEP ACTION 

Place a call to a CO/PBX line having a power 
failure ringer connected to it. 

VERIFICATION 

2 Remove power supply 110-volt ac plug from 
commercial power outlet. 

Power failure ringer will operate. 

3 

Caution: Do not remove 110-volt ac 
commercial plug if other calls are 
being processed in the KTS. 

Reinsert 110-volt ac plug from power supply 
into commercial outlet. 

(END TEST)t 

92A CONNECT I HG BLOCK 

TO 19• , 2Q-, 
29· , OR 30· TYPE 

P<1oi[R UNIT S 
AS REQUIRED 

(N OTE I l 

NOTES : 

1 OSV RN 

IOV AC 

B SIG 

10SV l OHZ 

A I LK 

A GRO 

LF 

I OV RN 

B GRO 

L\1 

MS 

ACG AND MG 

~ IOSV RN 

I OV AC 

~ B SIG 

~ IOSV 

A TLK 

A GRO 

LF 

::: I OV RH 

B GRO 

L\1 

~ M$ 

'<-' ACG 
...., 

(NOT E 21 

I. I NTERRUPTED VOLTAGES, WHEN REQUIRED 

I 

I 

MUST BE SUPPLIED THROUGH AN INTERRUPTER, 

I 

4 

8 

9 

12 

16 

17 

19 

20 

21 

22 

24 

2 . REFER TO 3.09 (IZ) FOR WIRING REQUI~EMENTS . 

P<1o/ER 
CORD 

I 

TO 620A, 
620A2, 
641A , OR 
642A PANELS 

Fig. 52 - 19-, 20-, 29-, or 30-Type Power Unit Connections Using 92A Connecting Block 
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TABLE I 

WIRING BETWEEN 92A CONNECTING BLOCK AND POWER UNIT 

LEAD D INSIDE 451M OR 457M 

DESIGNATION WIRING CABLE CABLE 

A TALK (W-BL) (BL-W) (BL) 

AGRD (W-0)(0-W) (BL-R) 

B SIG (W-G)(G-W) (0) 

BGRD (W-BR) (BR-W) (O-R) 

lOV AC (W-S) (5-W) (G) 

ACGand MG (R-BL) (BL-R) (G-R) 

LF (R-0)(0-R) (BR) 

LW (R-G)(G-R) (BR-R) 

105V RN (R-BR) (BR-R) (S) 

lOV RN (R-S) (S-R) (S-R) 

106V 30Hz (BK-BL) (BL-BK) (BL-W) 

MS (BK-0) (0-BK) (BL-W-R) 



BEll SYSTEM PRACTICES 
AT & TCo Standard 

ADDENDUM S 18-21 S-420 
Issue 1, April 1980 

SERVICE 

1 A2 KEY TELEPHONE SYSTEM 

698, D, AND G APPARATUS MOUNTINGS 

IDENTIFICATION, INSTALLATION, AND CONNECTION 

1. GENERAL 

1.001 This addendum supplements Section 
518-215-420, Issue 6. Place this pink sheet 

ahead of Page 1 of the section. 

1.002 This addendum is issued to provide additional 
information relating to the Federal 

Communications Commission's (FCC) Registration 
Program. 

2. CHANGES TO SECTION 

2.001 On Page 2, following paragraph 1.03, revise 
text as follows: 

1.04 Incoming central office (CO) lines to be 
installed in compliance with the FCC 

Registration Program must be routed through a 
standard network interface. Information on approved 
interfaces is contained in Sections 463-400-100 
through 463-400-150. 

1.05 After January 1, 1980, connection of 
customer-provided equipment (CPE) or 

telephone company-provided equipment to the 1A2 
Key Telephone System (KTS) requires the use of 
a 33B voice coupler when providing music-on-hold. 
Also after January 1, 1980, the 401B, 415B, 471C, 
and 479C key telephone units (KTUs) must be used 
when providing their related services. Previously 
connected or Class C voice couplers and KTUs may 
be used for additions and maintenance at grandfathered 
installations for the life of the equipment, provided 
they are not modified. Class C stock may also be 
used in new installations after January 1, 1980. 

NOTICE 
Not for use or disclosure ou ts ide the 

Bell System except under written agreement 

Prin ted in U.S. A. 
Page 1 
1 Page 





BELL SYSTEM PRACTICES 
AT& TCo Standard 

SERVICE 

SECTION 518-2 15-420 
Issue 6, February 1979 

1 A2 KEY TELEPHONE SYSTEM 

698, D, AND G APPARATUS MOUNTINGS 

IDENTIFICATION, INSTALLATION, AND CONNECTION 

1. GENERAL 1.03 This issue of the section is based on the 
following drawings: 

1.01 This section contains information for the 
698, D, and G apparatus mountings used in 

the 1 A2 Key Telephone System (KTS). 

1.02 This section is reissued to: 

• Add information on the treatment of central 
office (CO) lines under the Federal 
Communication Commission (FCC) Registration 
Program 

• Rerate 419A KTU from AT&TCo Standard 
to Manufacture Discontinued (MD) 

• Add 4198 KTU -Automatic Signaling, Ringdown 
Private Line Circuit 

• Add 494A KTU-TO UCH-TONE® Selector 
(Fig. 6 revised and new Fig. 39 added) 

e Add 440A (MD) and 4788 KTU-TOUCH­
TONE Adapters 

• Remove information on the 470A KTU which 
was never manufactured 

e Add 451A and 498A KTUs-Music-On-Hold 
Circuits 

• Add 471B KTU-8attery Reversal Toll 
Restriction Circuit 

• Add 4798 Rotary Dial Toll Restriction Circuit. 

• Revise Table A to include these KTUs. 

NOTICE 

SD-69475, Issue 6-401A KTU 

SD-69489, Issue . 6. -428A KTU 

SD-69513, Issue 15-400D (MD) KTU 

SD-69530, Issue . 9. -429C and 430A KTUs 

SD-69559, Issue •lot -414A, 415A, 416A, 
418A, 419-type, 461A, and 469A KTUs 

SD-69561, Issue 2-417A KTU 

SD-69567, Issue •15. -4078 (MD), 407C, 
420A, 4228, 423A, 424A (MD), 424B (MD), 
424C, 4258, and . 494At KTUs 

SD-69590, Issue . 3. -413A, 421A, 448A, 
and 449A KTUs 

SD-69595, Issue •lot -426A and 427C KTUs 

SD-69651-01, Issue . 5. -4000 (MD) KTU 

SD-69906-01, Issue 4-440A KTU 

SD-69917, Issue 1-467A KTU 

SD-69921-01, Issue •3• -471-type and 479-type 
KTUs 

• sD-69922, Issue 3-451A and 498A KTU 

SD-69942, Issue 2-400H KTU. 

SD-69599, Issue •3• -69-Type Apparatus 
Mounting 

Not for use or disclosure outside the 
Bel l S.vstem except under written al(reement 

Printed in U.S.A. Page 1 



SECTION S 18-21 S-420 

• sD-69931, Issue 4-478B KTU• 

If this section is to be used with equipment or 
apparatus reflecting later issues of the drawings, 
reference should be made to the SDs to determine 
the extent of the changes and the manner in which 
the section may be affected. 

1.04 •Incoming CO lines to be installed in compliance 
with the FCC Registration Program must 

be routed through a standard network interface. 
Information on approved interfaces is contained in 
Section 461-640-105, entitled Connecting Blocks, 
66M3-50R, Identification, Installation, and Maintenance.• 

2. IDENTIFICATION 

2.01 Purpose: The purpose of the 698, D, 
and G apparatus mountings is to provide 

alternative mounting facilities for 400-series KTUs 
in centralized installations of the 1A2 KTS in 
conjunction with 584-type panels. 

2.02 Ordering Guide 

(a) Basic Units 

• Mounting, Apparatus, 69B 

• Mounting, Apparatus, 69D 

• Mounting, Apparatus, 69G 

(b) Replaceable Optional Components 

• Assembly, Guide, 834055907 (P-40V590) 

• Assembly, Tab, 834481699 (P-44Yl69) 

• Strip, Designation, 834481673 (P-44Yl67) 

(c) Associated Apparatus or Equipment 
(order separately) 

• Block, Connecting, 66B4-25 (as required) 

• Bracket, Mounting, 99A (MD) or B 

• Cable, Connector, A25B (as required) 

• Unit, Telephone, Key (as required, see Table 
A ). 

Poge 2 

2.03 Design Features 

(a) Equipped with two connectors aligned vertically 
to accommodate one 8-inch KTU or [by 

adding an 834055907 (P-40V590) guide assembly 
which must be ordered separately] two 4-inch 
KTUs (Table A). 

(b) The 69B apparatus mounting consists of 
two 913A (20-pin) connectors wired to a 

KS-16671,11 plug mounted on the back of the 
apparatus mounting (Fig. 1). 

(c) The 69D or G apparatus mounting consists 
of two 914A (40-pin) connectors wired to 

two KS-16671,11 plugs mounted on the back of 
the apparatus mounting (Fig. 2). 

(d) Tab assemblies hold the KTUs in place and 
provide mountings for designation strips. 

(e) The same numbered pins of each connector 
on which the 11 dedicated leads (BAT, GRD, 

1F, 1W, etc) appear are strapped between the 
two connectors, and each dedicated lead is then 
brought out on one conductor. 

(f) The 69B, D, and G apparatus mountings are 
wired for those 400-series KTUs indicated 

by a bullet (• ) in Table A. 

(g) The 69B, D, and G apparatus mountings are 
designed for frame mounting with a 99A 

(MD) or B bracket (Fig. 3). Mounting screws 
are furnished with each apparatus mounting. 

Note: The 99A (MD) or B bracket consists 
of two 23-inch mounting bars on which a 
maximum of 12 apparatus mountings may be 
installed. The upper bar includes cable 
supports which retain the connector cables. 
The bracket requires a 9-inch vertical mounting 
space. 

(h) The A25B connector cables are required to 
extend the mountings to distributing terminals. 

3. INSTALLATION 

PLANNING 

3.01 Select the type apparatus mounting(s) required 
for specific KTUs to be used per Table A. 
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ARRANGEMENT OF 400 SERIES KTUs IN 69-TYPE APPARATUS MOUNTINGS 

A PPA RAT US 

KT U FUNCTION 
SIZE PINS MOUNTING REMARKS 
(IN .) 

698 690 69G 

400-Type CO or PBX Line Circuit 4 18 • • • When the 417A, 420A, or 

~01A 
421A KTU is used in the 

Manual Intercom Line Ckt 4 18 • • • 69-ty pe apparatus mountings, 

~07B (MD) Dial Intercom 1 0 -Code 
the cable run from the 

8 80 • * • apparatus mounting to the 
or 40 7C Selector Circuit connecting block should be 

413A Auxiliary R ingup Circuit 4 18 • • • as short as possible, pre fe ra bly 
not longer than 10 feet to 

414A 
Manu al Signaling, Ringdo wn 

4 20 • • • reduce the possibility of 
Private Line Circuit noise pickup on unpa ired leads. 

415A Automatic DC Signaling, 
4 1 8 • • • Private Line Circuit 

Wh en a 400H KTU is used as a 

416A Station Line Circuit 4 20 • • • line circuit and line will be 
equipped with music-on-hold , 

417A Add-on Conference Ckt 4 40 • • • a 498A KTU must be used for 

Short Range, DC Signaling, 
music-on-hold as the 400H is 

418A 4 20 • • • not compatible with 45 1-type Private Line Circuit 
KTUs . 

419A (MD ) Automatic Signaling, Ringdow n 
8 20 • • * or 419B Private Line Circuit 

420A Lon g Line Circuit 4 18 • • * 
Power Failure Transfer Ckt, 

421A General Purpose Relay or 4 40 t • • 
Audible Signal Suppressor Note : 

422 B Station Busy Selector Ckt 4 40 
WORKING LIMITS: 

* • • The maximum permissible 

Dial Tone , Busy Tone , and length of cable ru n for the 
423A 4 20 • • • lamp feeder pa irs (lOV±, LW, Audible Ringbac k Tone Ckt 

LF) is determined by the 
424A (MD) 

Dial In tercom 19-Code 
lamp load . For a load of 20 

424 B (MD) , 8 80 • • • lamps, the run from apparatus 
or 4 24C Selec tor Circuit 

mounting to power supply 
shall be a maximum of 3 0 fe et. 

425A (MD) 
Flashing Lamp Circu it 8 80 • • • For lesser loads, the length of 

or 425 B run may be increased propor-

426A 8 80 • • • tionately . 

427B (MD) TOUCH-TONE Ad apter Ckt 
(Series 4) 8 8 0 • • • 
or 427C 

4 28A Multi l ine Excl usion Ckt 4 40 • • • 
429A (MD ), 

Supplementary Hold 429B (MD ), 4 40 • • • 
or 429C Detector Circuit 

430A Flutter Generator Circuit 4 20 • • • 
440A (MD) TOUCH-TONE 

8 Adapte r Circuit 80 • • • 
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.TABLE A (Contd). 

ARRANGEMENT OF 400 SERIES KTUs IN 69-TYPE APPARATUS MOUNTINGS 

SIZE 
KTU FUNCTION (IN.) 

fi48A Variable Delay-Timer Circuit 4 

~49A Immediate Transfer Cont Ckt 4 

~51A (MD) 
k>r451B 

Music-On-Hold Circu it 4 

Manual Signaling, Ringdown 
461A 4 

Private Line Circuit 

467A Voltage Monitor Circuit 4 

469A Lamp Extender Circuit 4 

471A(MD) 
Bat. Reversal Toll Rstcn Ckt 4 

or 471B 

478B 
TOUCH-TONE 

8 Adapter Circuit 

479B Rot. Dial Toll Rstcn Ckt 8 

494A TOUCH-TONE Selector 8 

498A Music-On-Hold Circuit 4 

• Not usable. 

• Usable. 

t Restricted to transfer of o ne station ringer. 

3.02 Apparatus mountings, connecting blocks, 
and power supply should be located with as 

short a distance between them as possible. 

3.03 Verify that fusing requirements for the 
apparatus mountings can be met. See Table 

B for fu sing requirements. 

INSTAUING 

3.04 If the 69-type apparatus mounting is to be 
installed in a cabinet, 16C apparatus mounting, 

or relay rack, install the 99A (MD) or B brackets 
(Fig. 3). 

3.05 In stall the 69-type apparatus mounting (using 
mounting hardware furnished). 

3.06 Install the necessary 6684-25 connecting 
blocks at the distribution point. 
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PINS 

40 

40 

40 

20 

18 

18 

18 

80 

20 

80 

40 

698 

• 
• 

• 

• 
• 
• 
• 

• 
• 
• 
* 

APPARATUS 
MOUNTING 

REMARKS 

690 69G 

• • 
• i • 

• I • i i 
: 

• i * 

• • 
• • 

• • 

• • 

• • 
• • 
• • 

In installations where a number of 
69-type apparatus mountings are 
installed, be sure to identify each 
connecting block with its associated 
apparatus mounting. 

3.07 Connect the A25B connector cables to the 
apparatus mountings and route to the 

distributing point. 

3.08 Cut down the A25B connector cables on the 
6684-25 connecting blocks as shown in Fig. 

4, 5, and 6 for the 69B, D, and G apparatus 
mountings, respectively. Figures 4, 5, and 6 also 
contain schematics and block diagrams showing 
typical layouts of the apparatus mountings. 

3.09 Dedicated lead connections for the 69B and 
D apparatus mountings are shown in Fig. 7. 

These connections should be made before installing 
KTUs in t he apparatus mountings. Dedicated lead 



Fig. 1 - 698 Apparatus Mounting (With Guide 
Assembly) 

ronnections for the 69G apparatus mountings are 
shown in various figures covering the connecLion;; 
for dial intercom. Dedicated leads arc those leads, 
surh as BAT, GRD, LF, LW, ek, that appear on 
the same numhenld pin of each KTU. 

4. CONNECTIONS 

4.01 ~'igures 8 through 38 show thtl nondcdicated 
lead connections of the 400-series KTUs that 

can bt~ installed in the 69B and I) apparatus 
mountings. Each figure is divided into thrct> 
sections: field connections are shown on th<> left, 
row assignments in the center, and pin numbers 
of the connector on the right. Pin numbers are 
shown for reference only so that a complete picture 
of the KT\J ci rcuitJ·y can be seen when the 
<:onncction d rawinv: of any KTlJ is compared to 
th~:" fun ctional schematic. 

4.02 l"ield connections are made for any K'I'U by 
determining the connector used (connector 

A or B) and the connecting block on whi<.'h the 
connector appears. For example (see l·'iv:. 8), if a 

TAB 

ISS 6, SECTION 518-215-420 

KS-1667 1 

1 1 
PLUG 

Fig. 2-690 or 69G Apparatus Mounting (Without 
Guide Assembly) 

400-type KTU is insta lled in connector A of a 6!)B 
apparatus mounting, l'ield conneetions arc made to 
t he rows s hown in column I. If a 400-type KTU 
is installed in conn.:>ctor· R, fie ld connections arc 
mad"' to the rows shown in column 2. If a 400-type 
KTU is installed in connecto r· A or B of a 690 
apparatus mounting, rield connections arc made to 
the J'Ows shown in column I, with the connections 
to connector A made to block 1 and the connections 
to connector B made to block 2. 

4.03 FiJ;!ures 39, 40, and 41 show power Stlpply 
connections and Sl rapping required to furnish 

a basic dial int.ercom, using a 407B (MD), 407C, 
424A (MD), 4248 (MD), 42J1C, and 494A KTU. 
I•'igure 42 covers the station connections and Table 
C covers the necessary connections to optional 
I( 'I' Us. 

4.04 Figures 43 and 44 show the power suiJI)Iy 
and strapping r<'(Juired to furnish a deluxe 

dial intercom. usinv: a 4078 (MD), 407C, 424A (MD), 
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99A(MDI OR 8 BRACKET 

MOUNTING SCREWS ( Z REODI 
USE 801608100 ( P-1608101 RHM OR 
# 8-3Z X 1-1/8 RHM FOR 99A(MDI 
USE 80Z065680 ( P-Z065681 RHM OR 
# 8-32 X 3/4 RHM FOR 998 

824~31688 (P- 44ll681 SCREW (4 REOOI 

Fig. 3-698, 69D, or 69G Apparatus Mounting on 
a 99A (MD) or 998 Bracket 

424B (MD), or 424C KTU. Figure 45 shows the 
connections required when a 425B KTU is installed 
in a 69G apparatus mounting for a deluxe dial 
intercom system. Figure 46 shows the station 
connections, and Table D or E shows the necessary 
connections to associated and optional KTUs. 

CONNECTION INDEX 

Fig. 4- Schematic of 69B Apparatus Mounting 
and Connections of the A25B Connector 
Cable to a 66B4-25 Connecting Block 

Fig. 5-Schematic of 69D Apparatus Mounting 
and Connections of the A25B Connector 
Cable to a 66B4-25 Connecting Block 

Fig. 6- Schematic of 69G Apparatus Mounting 
and Connections of the A25B Connector 
Cable to a 66B4-25 Connecting Block 

Fig. 7- Dedicated Lead Connections (Interrupter 
and Power) for 69B and 69D Apparatus 
Mountings. 

Nondedicated Lead Connections for: 

Fig. 8-400D (MD) KTU (CO or PBX Line 
Circuit) in 69B or 69D Apparatus 
Mounting 

TABLE B 

FUSING FOR 6s-:TYPE APPARATUS MOUNTINGS 

FUNCTION 
FUSE SIZE 

VOLTAGE 
NUMBER OF 

(AMI') FUSES NEEDED 

Lamp steady (lOV±) 2 lOVac 

Lamp flash (LF) 2 lOVac One per 50 lamps 

Lamp ~nk (LW) 2 lOVac 

Ringing (105V±) .5 105Vac 

Buzzer (18V±) .5 18Vac As determined by total 
load connected to supply 

Talk battery (BAT. A) 1-1/3 24Vdc 

Signal battery (BAT. B) 1-1/3 24Vdc 
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Fig. 9-400G (MD) KTU (CO or PBX Line 
Circuit) in 69B or 69D Apparatus 
Mounting 

Fig. 10-400H KTU (CO or PBX Line Circuit) 
in 69B or 69D Apparatus Mounting 

Fig. ll -401A KTU (Manual Intercom Line 
Circuit) in 69B or 69D Apparatus 
Mounting 

Fig. 12-413A KTU (Auxiliary Ringup Circuit) 
in 69B or 69D Apparatus Mounting 

Fig. 13-414A KTU (Manual Signaling, Ringdown 
Private Line Circuit) in 69B or 69D 
Apparatus Mounting 

Fig. 14-415A KTU (Automatic, DC Signaling 
Private Line Circuit) in 69B or 69D 
Apparatus Mounting 

Fig. 15-416A KTU (Station Line Circuit) m 
69B or 69D Apparatus Mounting 

Fig. 16-417 A KTU (Add-on Conference Circuit) 
in 69D Apparatus Mounting 

Fig. 17-418A KTU (Short Range, DC Signaling 
Private Line Circuit) in 69B or 69D 
Apparatus Mounting 

Fig. 18-419-Type KTU (Automatic Signaling, 
Ringdown Private Line Circuit) in 
69B or 69D Apparatus Mounting 

Fig. 19-420A KTU (Long Line Circuit) in 69B 
or 69D Apparatus Mounting 

Fig. 20-421A KTU (Power Failure Transfer 
Circuit) in 69B or 69D Apparatus 
Mounting 

Fig. 21-421A KTU (Wired for DSS Feature) 
in 69D Apparatus Mounting 

Fig. 22-421A KTU (Used as Audible Signal 
Suppressor) in 69D Apparatus Mounting 

Fig. 23-422B KTU (Station Busy Selector 
Circuit ) in 69D Apparatus Mounting 

ISS 6, SECTION 518-215-420 

Fig. 24-423A KTU (Dial, Busy and Audible 
Ringback Tone Circuit) in 69B or 69D 
Apparatus Mounting 

Fig. 25-426A, 427B (MD) (Series 4), or 427C 
KTUs (TOUCH-TONE Adapter Circuit) 
in 69D Apparatus Mounting 

Fig. 26-428A KTU (Multiline Exclusion Circuit) 
in 69D Apparatus Mounting 

Fig. 27-429-Type KTU (Supplementary Hold 
Detector Circuit) in 69D Apparatus 
Mounting and 430A KTU (Flutter 
Generator Circuit) in 69B or 69D 
Apparatus Mounting 

Fig. 28-448A KTU (Variable Delay Timer 
Circuit) in 69D Apparatus Mounting 

Fig. 29-449A KTU (Immediate Transfer Control 
Circuit) in 69D Apparatus Mounting 

Fig. 30-t451B KTU (Music-On-Hold Circuit) 
in 69D Apparatus Mountingt 

Fig. 31-Preset Conference Circuit of a Deluxe 
Dial Intercom Line (421A KTU in 
69D Apparatus Mounting and a 413A 
KTU in a 69B or 69D Apparatus 
Mounting) 

Fig. 32-461A KTU (Manual Signaling, Ringdown 
Private Line Circuit) in 69B or 69D 
Apparatus Mounting 

Fig. 33-467 A KTU (Voltage Monitor Circuit) 
in 69B or 69D Apparatus Mounting 

Fig. 34-469A KTU (Lamp Extender Circuit) 
in 69B or 69D Apparatus Mounting 

Fig. 35-471A (MD) or 471B KTU (Battery 
Reversal Toll Restriction Circuit) in 
69B or 69D Apparatus Mounting 

Fig. 36-t440A (MD) or 478B KTU (TOUCH-TONE 
Adapter Circuit) in 69D Apparatus 
Mountingt 

Fig. 37-t479A (MD) and 479B KTU (Rotary 
Dial Toll Restriction Circuit) in 69D 
Apparatus Mountingt 
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Fig. 38-498A KTU (Music-On-Hold Circuit) 
Equipped With a 116Al Circuit Module 
in 69D Apparatus Mounting 

Basic Dial Intercom 

Fig. 39-Strapping and Power Supply Connections 
for 407B (MD) or 407C KTU 

Fig. 40-Strapping and Power Supply Connections 
for 424A (MD), 424B (MD), or 424C 
KTU 

Fig. 41-•Strapping and Power Supply Connections 
for 494A KTUf 

Fig. 42-Station Connections 

Table C-Connections From 407-Typc or 424-Typc 
KTU to Optional KTUs 

Page 8 

Deluxe Dial Intercom 

Fig. 43-Strapping and Power Supply Connections 
for 407B (MD) or 407C KTU 

Fig. 44-Strapping and Power Supply Connections 
for 424A (MD), 424B (MD), or 424C 
KTU 

Fig. 45-Strapping and Power Supply Connections 
for 425A (MD) or 425B KTU 

Fig. 46-Station Connections 

Table D-Connections From 407-Type KTU to 
Associated and Optional KTUs 

Table E-Connections From 424-Type KTU to 
Associated and Optional KTUs 
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TABLE C 

BASIC DIAL INTERCOM CONNECTIONS 
FROM 407-TYPE OR 424-TYPE KTU TO OPTIONAL KTUs 

6684-25 OPTIONAL KTUS 
LEAD CONN BLKS 
DESIO 407· OR 424-TYPE KTU "TOUCH-TONE" 

407- ROW AND COLUMN 
421A 

OR ASSIGNMENT 420A 
KTU• 4278, 

424- KTU 
CDSSI 426A SERIES4 

TYPE BLK 1 BLK 2 OR 427C 

T 1A-E • • 
R 2A-E • • 

Y1 45A-E • • 
Y2 46A-E • • 
Y3 47A-E • • 

LR, Y4 48A-E • • 
Y5 49A-E • • 
J 50A-E 

RS1 l OF-8 • 
LT2t 13F-8 • 
TTG 14F-8 • • • 
RH 17F-8 • • 
CG 18F-8 • • 

8 (1-XO) As assigned • 
for station 

R (1-XO) connection • 
(See Fig. 42) 

* Connect required leads per Fig. 21 

t Connect only when 424-type KTU provided. 
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668 4-2, 
CONN BLOCK 
ROW ASSIGNMENT 
COLAORF 
(SEE NOTE I 

,........, 
r-t-,_...., 
r-T-r---g-
~ 
1--i-r-a-r--;-
C""""jO 
1---j-T-
f---iT-r-rr--
f----ji-
f---i"5 r--rr-
f--';T-
'1"8" 
~ 
CTo-
'21 
r--z-2 
f-fr-
~ r--z-g-
r--u--
r--tr-
"fa-

~ ~ 
~ ~ 
~ f-T,-
LG '"32 ~ r--n-
~ t--34 .g._ ~ 
MG '3"6 Tosvt ~ 
~ f-Te-
~ r---w-
~ ~ 
~ f-iT-
~ '4"2 _gg.,. ~ 
~ ~ 

----o5 
-Ts-----.t-
--.-a 
~ 
~ 

A2!5 8 
CONN 
CAB LE 

W- BL 

BL- W 
(W-0) 
(0 -WI 
(W-G) 
(G-Wl 
(W-BR) 
(BR-Wl 
(W-S) 
IS - WI 
!R- BLI 
( BL- R) 

( R-01 
(0-R) 
(R-Gl 
( G- Rl 
( R - BR) 
( BR - Rl 
( R-Sl 
(S-RI 

( BK-BLI 
( BL-BK I 
( BK - 01 
( 0- BKI 
( BK-G I 
( G- BKI 
( BK- BR) 
(BR-BKI 
( BK- Sl 
( S- BK I 
( Y -BLI 
(BL-Y) 
( y 0) 
(0 - Y) 
( Y- G I 

! G - Y I 
( y BRI 
( BR-Y) 
( y Sl 
! s - Y I 
( V- BLI 
( Bl -V) 
(V-0) 
(0-V) 
(V G) 
( G- V) 
( v BR) 
( BR-V) 
( v Sl 
( s VI 

J----------- APPARAT~;eMOUNTING -----------oi 

AMPHENOL 
CONN 

26~---------------------------------.< 

CONN A 

14 

9 
12 
I ~ 

16 

2 
~ 

I 

27f4----------------------------------~ 
2 

28 f4----------------------------------~ 
29 

~0 

~I 

~2 

7 

33 
8 
34 

9 
~5 

10 

~6 

II 
37 
12 
~8 

I~ 

39 
14 

40 
15 
41 

16 

42 
17 
43 
18 
44 
19 

45 
20 
46 
21 
47 

f-1---

f-1---

22 
48H--
2~H--
49H--
24f-t--
50f-t---
2~~ 

NOTE : 

TERM INATE CONN CABLE TO COLUMN F IF LEFT-HAND 
BLOCK OR COLUMN A IF RIGHT- HAND BLOCK. REFER 
TO BLOCK DIAGRAM COVERING 6684-25 CONN BLOCK . 

CON 

I 

I 

0 
~ 

19 

6 

10 
II 
15 

17 
18 

N B 

I 

0 

19 

14 

12 
5 
6 
10 

13 
II 

16 

18 

17 
15 

Fig. 4 - Schematic of 698 Apparatus Mounting and Connections of the A258 Connector Cable to a 6684-25 
Connecting Block (Sheet 1 of 2) 
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TO STATIONS 
ANO/OR 
STRAPPING 
AS REQUIRED 

LEFT· 
>lAND 
BLOCKS 

COL 
A,B, C, 
D, E 

~ 

..__ 
698 -1 

ISS 6, SECTION S 18-21 S-420 

BLOCK CMAGRAM 698 APP MTG 

FRONT 

66B~·25 

CONN BLOCI< 

CONN A 
NON DEDICATED 
LEADS 

CONN B 
NON DEDICATED 
LEADS 

CONN A AND B 
OEOICATED 
LEADS 

SPARE 

BLOCK DIAGRAM OF 66B4-25 CONN BLOCK 

66B4-25 
CONN BLOCK 
LEFT- HAND BLOCK 

I~J 
COL ffi..J!!JflJ!Ll ~ TO 69B 

APP MTG 

6684 - 25 
CONN BLOCK 
RIGMT-MAND BLOCK 

[A B C D E ~ 
~ 

COL 

COL F , E , D, TO STATIONS 

TO 69B :.._ mrn C,B AND/OR 
APP MTG ~ _______..STRAPPING 

AS REQUIRED 

BLOCK DIAGRAM FOR CENTRALIZED INSTALLATIONS* 

~ ~ 

'---- ..__ 
69B- 2 69B · 3 

}----{ 
AZ~B 

-I- CONN CABLES 

-

RIGHT ­
MAND 
BLOCKS 

-
69B- 4 ..---- ~~::;~~\TO 

APP MTG 

I 
l 

WITH CONN BLOCK 

I 

I /'" IDENT I APP WITH 
BLOC 

CIL TO 
I FY 

MTG 
CONN 

K 

2 3 .. 

MOUNTING FRAME 
FOR 69B AP P MTGS 

* REFER TO SECTION ~18 - 010-1 01 FOR BACKBOARDS TO BE USED IN CENTRALIZED LOCATIONS 

Fig. 4 - Schematic of 698 Apparatus Mounting and Connections of the A2SB Connector Coble to a 6684-25 
Connecting Block (Sheet 2 of 2) 
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668~-25 

CONN BLOCK 
BLOCK I 
LEFT-HAND BLOCK 

~ 
....,-
~ 
~ 
1----i-
~ 
7 
I 7 

~ 

+o 
f-ff-
~ 
1 13 

~ 
~ 
~ 
!--lZ-
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 

Lf ~ 
LG ~ 
LW ~ 
LG ~ 
IOVt ~ 
LG ~ 
I OSVt ~ 
RG ~ 
RN ~ 
RG ~ 
ST ~ 
MG 

~ 

A BAT. 
~ 

45 

A GRO 1----

B BAT. ~ 
47 

B GRO ~ 
48 

1----
~ 
' 50 

A25 B. 
CONN 
CABLE 

( W-BL) 
( BL- W ) 
( W- 0 ) 

(O- Wl 
w- .G 

(G-W) 
( W- BR) 
( BR-W l 
( W- S) 
( S - W) 
( R - BL) 
(BL-R) 
( R - 0) 
( 0-R) 
( R - G) 
( G- R) 
( R - BR) 
( BR- R) 

1 R -s > 
( S- R ) 

BK- BL) 
( BL-BK) 

I BK -0 ) 
( 0 -BK) 
( BK- G ) 
( G -BK) 
( BK-BR) 
( BR-BK) 

BK- s 
( S - BK ) 
( Y - BL) 
( BL-Y) 
I y 0) 
( 0 - Y) 
I Y-G) 
( G- Y ) 
I Y- BR) 

IBR-Yl 
( Y- S) 

I S - Y) 
I V-BL ) 
( BL- V) 
(V-0) 

( 0-V) 

1 v- Gl 

(G-Vl 

I V- BR ) 

( BR - V ) 

1 v-s l 
( S-V) 

1-------- 690 APP loiTG ------~ 

UPPER 
AMPHE NOL 
CONN 

; 

I 

I 

I 

I 

i 
I 

26 
I 

27 

28 

29 
4 

30 
5 

31 
6 
32 
7 

33 

34 

35 
10 

36 
II 

37 
12 

38 
13 
39 

14 
40 

15 
4 1 
16 

42 
17 
43 
18 

44 
19 
45 
20 
46 

21 
47 

22 

48 

23 

49 

E+--

~ 
H-
t+-

I 

I 

I 

I 

I 
24 

50~ 
25 f-l-

I PIN I 

~I NO·!~ 
14 
9 
12 

13 
16 

8 

I 
0 

19 
20 
21 

22 

23 
24 

25 
26 
27 

28 
29 

30 
31 

32 
33 

35 
36 
37 
39 
34 

38 

7 >--j 

2>--j 

4>--j 

10 >--j 

11 >--j 

5>--j 

6>--, 

18 >--, 
3 >--, 
17 >---, 
15 

LOWER 
AM PHENOL 
COHN 

~ 

----t7 
----t7 
----t7 
----t7 
---+? 
~ 
----t7 
~ 
~ 
----t-7 
----t7 
----t7 
----t7 
---+? 

26 
I 

27 
2 

28 
3 

29 
4 

30 

31 
6 

32 
7 

33 

34 

9 
35 
10 

36 
II 
37 
12 

38 
13 

39 
14 
40 
15 
4 1 
16 
42 
17 
43 
18 

44 

19 
45 

20 
46 
21 

47 
22 
48 
23 

~49 
24 

~50 
25 

---H 

--4 

A258 
CONN 
CA BLE 

W- BL) 
I BL-W) 
w-o l 

I 0 - W ) 
!W-G) 

G -w 
( W - BR) 
( BR-W 
!W- S) 
( S-W) 
( R- BL) 

BL-R) 
( R-0) 
( 0 -R ) 

R- G) 
( G- R) 
( R- BR) 
I BR - R) 
I R -S l 
IS- R ) 
( BK- BL) 

I BL- BK 
( BK-0) 
( 0-BK) 

( BK-G ) 
G - BK) 

( 9K- 9R) 
I BR-BK ) 
( BK- S) 
( S- BKI 
1 v -au 
( BL-YI 
( Y-0) 
( 0-Y) 
( y - G) 
( G - Y) 

I Y - BR l 

I BR - Yl 
I Y - S) 

S - Y) 
I V- BL) 
I BL-V l 
( V- 0) 
( 0-Vl 
(V-G) 
(G-V) 
( V -BR ) 
(9R-V) 
1 v- s l 
( S -V) 

6684-25 
CONN BLOCK 
BLOCK 2 
RIGHT-HAND BLOCK 

~ 
r-;-r---z-
f-T 
1---T-
f---5 
~ 
~ 
t----o 
1--f-
t---ft> 
~ 
f---;2 
1-f,--
~ 
~ 
-Ts--
--fj--
-Te-
-fg-
~ 
f--f,--
f-Tz-
f-#-
~ 
~ 
~ 
f-#-
r--te 
f-Tg-
ffo-
f-f,-
f--f,-
f-fr-
~ 
~ 
~ 
~ 
f-fe-
C39 
l---4cl 
f--f,-
~ 
~ 
~ 
~ 
~ 
~ 
1--;je-
~ 
bt: 

Fig . 5 - Schematic of 690 Apparatus Mounting and Connections of the A258 Connector Cable to a 6684-25 
Connecting Block (Sheet 1 of 2) 
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TO STATIONS 
AND/OR 
STRAPPING 
AS REQUIRED 

LEFT­
HAND 
BLOCKS 

ISS 6, SECTION 518-21 5-420 

II..Oct< DIAGRAM 690 APP MTG 

6684-2~ CONN Bl.OCKS 

BLOCK I BLOCK 2 
LEFT- RIGHT-
HAND HAND 
BLOCK BLOCK 

CONN A CONN B 
NON DEDI CATEO NONDED ICATED 
LEADS LE40S 

32 32 --- - --
33 33 

CONN A AND B 

1 DEDICATED 
LEADS SPARE 

------
FRONT 50 

COL 
A, B, C, 
D, E 

~ 

L__ 

66B4-25 
CONN BLOCK 
BLOCK I 
L EFT-HAND BLOCK 

~ 

BLOCK DIAGRAM OF 6684 - 25 CONN BLOCKS 

6684-25 
CONN BLOCK 
BLOCK 2 
RIGHT-HAND BLDCK 

~ 
COL 

COL TO 

~F UPPER 
-.....AM PHENOL 

69D 

TO COL 

LOWER A [lLJfLffiJi1.Jf 
AMPHENOL+-
69 D 

F,E,O , TO STATIONS 
C, B AND /OR 

_______,. STRAPPING 
AS REQUIRED 

690 - 1 

APP MTG APP MTG 

BLOCK DIAGRAM F'OR CE NTRAL IZE D INSTALLATIONS M 

~ r--

L__ L__ 

2 

r-- ----
L__ 

RED 
BACKBOARD 

RIGHT­
HAND 
BLOCKS 

2 ----STENCIL TO 
690-2 ....----- IDENTIFY 

APP MTG WITH 
CONN BLOCKS 

,-J--Y~--, 

MOUNTING FRAME 
FOR 690 APP MTGS 

STENCIL TO 
IDENTIFY 
APP MTG 
WITH CONN 
BLOCKS 

*REFER TO SECT ION 518 - 010- 101 FOR BACKBOARDS TO BE USED I N CENTRALIZED LOC ATI ONS. 

Fig. 5-Schematic of 690 Apparatus Mounting a nd Connections of the A25B Connector Coble to a 6684-25 
Connecting Block (Sheet 2 of 2) 
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SECTION S 18-21 S-420 

KTU LEAD 
DESIGNATIONS 
( NOTES I AND 3 I p 

I :~~T .. o;G 69G I 
ART OF I NOTE 2) 

494A 420 42< 407 
c 

KTU TYPE TYPE TYPE A 

KTU KTU KTU PI 

OhiN UPPER 
AND 8 AMPHENOL 
N NO. CONN 

T T T b R R R 

L I I I R (I) R I r I ~ 
l LA L LA L LA ~ 

R 12.1 L (2) R (21 R (21 ~ 
R (3) L (31 R (3) R (3) ~ 

R (41 l (4) R (4) R (41 ~ 
R (5 l L (51 R (0) R (5) ~ 

R (fi) L (6 1 R (6) R 161 ~ 
R 7) L (7) R (7) A ( 7) ~ 
R (81 l (8) R (8) R (8) ~ 
R (91 L (9) R ( 91 R ( 91 

R tO I L (0) R (0) R tO) ~ 
R (XI) L ()CI) R (XI) ~ 
R (X21 L (X2) R (X2) ~ 
R (X3l l (X3) R (X31 ~ 
R IX4l l (X 4 } R (X4) ~ 
R IX51 l (X5l R (X5) ~ AO 

R (Xfil l (X6) R (X6) ~ A I 

R ()(7) l (X71 A (X7) ~ 

R (X8) L {X8) R (X81 ~ 

R (Xil l {)(9) R (X9) ~ 

R (XO) L (XOl R ()COl 
LCI Yl y I 

LC2 Y2 Y2 f---+ 
LC3 Y3 Y3 ~ 
LC4 LR, Y4 LR,Y4~ 
LCO YO YO 

J J J 

A258 
CO NN 
CABLE 

6684-25 CO~~ BLOCK 
LEFT· HAND BLOCK 
BLOCK I 

?~I 

PROVIDE WHEN 
FURNISHING BASIC DIAL 
INTERCOM (USE CONTINUOUS 
METHOD OF STRAPPING, 
SEE INSET) 

PROVIDE WHEN 
FURNISHING DELUXE DIAL 
INTERCOM AND 69G APP MTG 
IS DEDICATED TO A 407 TYPE 
OR 4 24 TYPE KTU 
(USE CONTINUOUS METHOD OF 
STRAPPING, SEE INSET) 

( SL-W I W- Bll J 

INSET . CONT INUOUS 
METHOD OF STRAPPING TO 
PROVIDE FOR STATION MULTIPLES 

BLOCK I 

Fig. 6-.Schematic of 69G Apparatus Mounting and Connections of the A2SB Connector Cable to a 6684-25 
Connecting Block (Sheet 1 of 2) • 
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ISS 6, SECTION 518-215-420 

FROM [ 
SH I 

(W-BL) 
( BL- WI 

I W- G l 

~ 
L 

L 

L 

L 

LG 

LG 

12...._ 
11L..__ 

R 
I _I_ 

6684-25 CO NN BLOCK 
RI GHT-HAND BLOCK 
BLOCK-2 

IW 
r--;-
f--T 
~ 
~ 
~ 
~ 
f---L-
>----L 
r--To-
~ 
~ 
: " 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ ~ 
f---#---~ 
~ f---

f---~ 1: f---
f---

~ ~ 
~ ,____ 
~ ~ 
~,____ ( NOTE 2) 

0.'----...._ 
l_r_l :~ t= 

IlL..__ f-T.-f---
LG ~f---

7.--t--
1 .!...._~1--

~~~f---
LG ~1---

~~----

A2' 8 
CONN 
CABLE 
IW-BL) 

BL- W 
( W- Ol 

( O-W ) 
IW Gl 
I G W) 

( W-BR 
( BR - Wl 
( W- S) 

I S - Wl 
IR - 8ll 

BL-R 
R - 0 

(0- R) 

( R - G) 

I G Rl 
R-BR) 
BR - R 

1 R -s 1 
( S-R) 
( BK-BL) 

( BL- BK) 
( 8K-O) 

1 o- 8Kl 
( BK-G ) 

I G 8 Kl 
( BK - BR ) 

BR- 8K 
( BK - Sl 
( S - BKI 
I y Bll 
(BL-Y l 

(Y - O) 
(0 - Y) 
I y Gl 
( G- Y) 

( Y- BR ) 
I 8R - Y l 
( Y- S) 

1 s - Yl 
(V-8Ll 
( BL- V ) 
(V-0) 
1 o- vl 
( V- Gl 
IG- V l 
( V- 8R ) 
( 8R-Vl 

1 v - sl 
( S -Vl 

f PART OF 69G ~ 
APP MTG PART O 

LOWER (NOTE 2) CONN 
F 

AM PHENOL A AND 8 
CONN PI N NO 

I ( 
I ( 
I( 
I C 
I c 
I c 
I ( 
I ( 
I ( 
I C 
I ( 
I ( 
I( 
I( 
I ( 
I ( 
I( 
I C 
I ( 

26 90 

~========~ 820 27 ~ 81 

2 828 
28 827 
H--------< Al6 

~ ~---------< M7 
4 A38 

30 816 

~---------< MB 
31 <4---------< Al9 

~---------< ~· 
32 <-+- --------< ~· 
7 B~ 

33 83!5 

<-+-------(Me 
34 <'-+---------< 8 26 
9 82 1 

35 8 19 
10~ 
36 BIB 

II H ---------< 83 
37 BIT 
12 Al5 

38 84 
13 8 -----, 
39 <-i----+-----< 87 

14~---.. 

40 <-i----+-----< 8 14 

A5 

16 A6 

~ " 17 H--+--+----< AIO 
43 Al l 
IB Al 2 

44 Al3 
19 Al7 
45 A lB 
20 B2 
46 88 
21 B9 
47 BIO 
22 Bl l 

•• H--+--+----< A3 
23~r--+--+----< A4 
49 823 

24 829 
50 832 
25 836 

t= 

;.__ 

~ 

§ 
t== 
~ 

t== 
~ 

f--

~ 

§ 
t= 

KTU LEAD 
DESIGNATION S 

407 424 420 494A 
TYPE T YPE TYPE KTU 
KTU KTU KTU 

FCI FCI FCl FCI 
FC2 FC2 FC2 
FC3 FC3 FC3 
ALl ALl ALl 
AL2 AL2 AL2 

TO TO 

T C TC TC TC 
TG LR 

01 01 01 01 
RS I RSI 

RS2 KC * 
LTI L Tl 
LT2 LT2 

TTG TTG L C6 

BR BR BR BR 

LK LK LK 

RH RH 
CG CG 
8Yl 8Yl 8Yl 8Yl 

A BAT. A BAT. A BAT. 
A GRO A GRD A GRD 
B BAT, B BAT. 8 BAT. 
8 GRD B GRD B GRD BGRD 
lOY ± lOY ± l OY t 

LF LF L F 

ss ss ss 

ST 

MG 

H -

R+ 
B BAT 

liOTES : BLOCK Dl AGRAM 69G APP MTG 

I. NUMBERS IN PARENTHESIS ( ) DENOTE STATION CODES. X IS THE FI RST DIGIT 
OF A 2-DIGIT CODE WHICH CAN BE ANY DIGIT FROM I TO O. 

2 . TERMINATE THESE LEADS ONLY WHEN THE 69G APP MTG IS DEDIC ATED TO A 
425A (MD) OR 8 KTU. WHEN THE 69G APP MTG IS DEDICATED TO A 4 07 OR 424 TYPE 
KTU, CUT THESE LEADS OFF WHERE THE CABLE IS BUTTED. IN THIS CASE THE 
SPACE IS USE D TO PROVIDE FOR STATION MULT IPL ES. 

3 . SCREW SWITCHES Sl AND 52 OF THE 494A KTU ALLOW DISCONNECT ION OF THE 
BATTERY FEED CIRCUIT FOR OPE RATI ON IN BUTTON- PER- PATH INTERCOM 
ARRANGEMENTS . FOR SINGLE PATH IN TERCOMS THE SWITCHS MUST BE CLOSED. * ON 42!58 KTU ONLY, USE FOR " PI CTUREPHONE • INTERCOM SERVICE . 

t TO DSS P,.E-EMPT CIRCU I T IN COM KEY 2152 

FROM [---------------------------------------------------------~ SH I 

69G APP MTG 

6684 -25 
CO NN BLOCKS 

Fig. 6-.Schematic of 69G Apparatus Mounting and Connections of the A25B Connector Coble to a 6684-25 
Connecting Block (Sheet 2 of 2)t 
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SECTION 518-215-420 

698 OR 69BR APP MTG 

6684 - 25 
COHH BLK 

690 APP MTG 

66114-25 
CONN BLK 

SHOWN roR 

RErERENCE ONLY 
~ SHOWN roR 

REFERENCE: ONLY 

r!ELD 
CONNECTIONS 

TO 

I NTERRUPTER 

(NOTES I AND 2 ) 

.... -

Lr 

LG* 

L\1 

LG II 

ST 

MG 

RN 

RG* 

ROW ASSIG-NT 
(NOTE 3) CONN 

A AND B 

t 
p 

0 1------<< 7 

w 
t 
p 

[JQ~----<< 2 

0 

6 1 
p ~~-------< 

II t BE 40 

p 

TO 

KTUS 

TO 
INTERRUPTER 

(NOTES I ANO 2) 

p 

ROll AND COLUMN 

BlK I CONN 

AS 

< 4 REQUI REO 
IOVt 

t BE LG 

p 

REQUIRED ~4 
105Vt 

1 TO RG 

POII[R p BE < 10 

TO 

POWER SUPPLY 
(NOTES I AND 2) 

~10 
18 

SUPPLY A BAT. 

1 6E (NOTES I AND 2 A GRD 

p 
B BAT. 

~1 8 

~:: 
17 

15 1 6B B CRD 

*THESE LEADS USED rOR BALANCING PURPOSES TO PREV£NT INDUCED NOISE. THE Y MUST 
BE tERMINATED TO APPROPRIATE CROUNO TERMINAL ON PANEL NEAR THE INT(RRUPHR. 

fUSED AT 3 AMPS OR LESS 
PER rEED AT POWE R SUPPLY 
OR AT 584- TYP£ PAN(l, 

I--
~ 

~ 

L,__ 

69B-I 

6684-25 CONN BLKS 
.--- ~ .---

'---- '--- '----
69B-2 BLK I BLK 2 

690- 1 

18 GAUGE OR SMALL( A WI R£ 
DEP£NOINC ON LOAD 

'--
JUMPERS rOR I NTERRUPTE 

BLOCK DIAGRAM rOR CENTRAL! ZED INSTALLATION I NO~ 4 1 

NOTES: 

I, CONNECT AS REQUIREO (rUSE \/HERE NEEDED) SO AS NOT TO EXCEED THE MAXIMUM LOAO 
LIMITATIONS Of THE POWER SU PPLY. 

2. THESE LEADS MAY BE MULTI PLED rROM BLOCK TO BLOCK PROVIDING THE LIMITATION or THE 
POII[R SUPPL Y IS NOT EXCEEDED, 

J, COLUMN AS S IGNMENT fOR LEf T-HAND BLOCK IS rQLUMN A-( AND f OR R I GHT-HAND BLOCK I S 
COLUHN r-B . SEE BLOCK DIAGRAH COVER ING 6684·25 CO NN BLK IN r iG. 4 ORo. 

AND POII[R CONNECT IONS 
(DED I CATED LE AOS) 

4 . REHR TO S£CTION 518-010-101 f"QA BACKBOARDS TO B£ USED I N CENTRALI ZED INSTALLATI ONS . 

lEfT- HAND 
BLKS 

RIGHT-HAND 

BLKS 

Fig . 7 - Dedicated lead Connections (Interrupter and Power) for 698 and 690 Apparatus Mountings 
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ISS 6, SECTION 518-21 5-420 

l!- TO PROVIDE T IME-OUT CYCL ES o r RING - UP 

CIRCUITS FROM 2.5 TO 7 . 5 SECONDS, 

INST ALL KS- 13490, l 1, 1 WATT OR EQUIVALENT 

RESISTOR BETWEEN TERMINALS I AND 3 
WI TH A STR AP fROM I TO 2. TIME-OUT 
CYCL E AND RES I STOR VALUES ARE AS 

FOLLOWS' 
2.5 SECONDS- 0 .1 3 MEGOHM RESISTOR 

6684- 25 CONN BLK 

~ 

690 

ROW ASSIGNMENT 
(NOTES I AND 2) 

lEfT - HAND BLK 

3.3 SECONDS 0.20 MEGOHM RES I STOR LEFT OR R I GHT-HANO BLK 

5 . 0 SECONDS 0 .39 MEGOHM RESISTOR 

6 . 7 SECONDS 0. 75 MEGOHM RESI STOR 

7. 5 SECONDS I • 2 MEGOHM RES I STOR 

t - FOR 30-SECONO TIME- OUT CYC LE REMOVE 

Al l STRAPS F'ROM TERMINALS I , 2, AND 3. 
WHEN THE DURATI ON OF' MACHINE RING I NG 
IS I SECOND OR L ESS , TIME-OUT SHALL 

NOT BE REDUCED BEL0\1 5 SECONDS. 
OPTION STRAPS Ot~ MD KTUS,400A, 
BAND C. 

TO 8 OR 81 

AUDIBLE [ 
R OR R I 

SI GNAL ~ . 
R I t® 

TO [ 
D IODE CA (RC) 

NOTE S' 
MATR I X 

T O [ TEL 
SET 

JW @) 

J® 
10 

17 

1 a 
19 

20 

2 1 

22 

I. COLUMN ASSIGNMENT FOR LEFT-HAND BLK IS COLUMN A-E AND FOR RIGHT -HAND BL K IS COLUMN r - 8. 
SEE BLOCK 01 A GRAM COVER ING THE 6684 - 25 CONN BLK IN rIG. 5 OR 7 . 

2. TERM I NATE DED I CATED LEADS PER F I G. 9 . 

3 . \/HEN ZC OPTION IS USED, DUE TO THE DE LA YED RELEASE OF THE HOLD BRIDGE, SO ME TRANSMI SS I ON LO SS 

I S ENCOUN TERE D FOR APPR OX IMATELY ONE SECOND \/HEN STAT I ON REENTERS A HE L D CALL. 

4. ® OPTION ( TERM.4-8) flAY BE USED IN LOCALLY ENGINEERED ARRANGEMENTS ON RE LAY COMMON AUDIBLE ARRANGEMENTS. 

OPTI ON STRAPP I NG ON 4000 (MD) KTU OPTION BLK 

OPT I ON FEATURES STRAP TE RM INALS 

II INTERRUPTED RING 5 TO 8, !5 TO 6 
1--- AUO ISLE 

~ SHADY Rl NG 6 TO 8 , t 4 TO 6 
SIGNALS 

s COMI>+JN \liTH 0 I ODE MATRIX CONTROL 5 TO 8 , IS TO 6 

~ VISU AL HOLD L AMP WINK 7 TO 10, te TO 9 

X CI RCUIT LAMP SHADY 7 TO 9, 17 TO 9 

ll! SHOR T TIME DELAY (I 0 SECONDS) I TO 2, !I TO 9 
1--- T I ME-OUT 

t CONTROL LONG TIM( DELAY t 

lC 500 MI LLI SECONDS \/HEN ASSOCIATED WITH 2 TO 3 USING 601 A (5 ur) 
( NOTE 3) 
1--- RELEASE or 

.• o . I ESS HAllING RESWI TCH CAPAS I L1 TY CAPAC I TOR OR [QUI VA LENT 

HOLDING BR I DGE I 00 M I lll SECONDS WHEN ASSOCI Al[O WITH 
2 TO 3 USI NG 575C ( 1 ur) 

lD rROM CO OR PBX 800A PBX AND/OR NO. 5 X-BAR CENTREX NOT 
CAP AC I TOR OR [QUI VA LENT 

1---
lINE CURRE NT HAVING AUTOMATIC PERMANENT SIGNAL RELEASE 
OPEN S GREATER 

THAN 50 MILL I SECONDS \/HEN ASSOCIATED Ill TH 
2 TO 3 US I NG 5758 (0. 5 Ur) lJ NO. 5 X- BAR CENTREX HAVING AUTOMATIC 
CAPAC I TOR OR EQUIVALENT PERMANENT SIGNAL RELEASE 

12 

13 

16 
TO 4000 KTU 

Fig. 8-Nondedicated Lead Connections for 4000 (MD) KTU (CO or PBX Line Circuit) in 698 or 690 Apparatus 
Mounting 
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SECTION 518-215-420 

6684-25 CONN BLK 

~ 8 c 0 ~ 
~DCDD~ 

690 

ROW ASSIG/ftNT 
(MITES 1 AN!l 21 

BORB1 RG 
TO AUDIBL E( IWT\ ~ 
SI GNAL R 00 R1 ~~1-------(( 1 

TO OIOOE (-'R'-'1---...lt~ t~ 
MATRIX _:C~AC_!!( R~CLI ____ __Jj 

NOTES , 
1. COLl.I'W ASSIGM"ENT FOR LEFT -HAND BLK IS COLl.I'W A-E AM> FOR RIGHT -HAND BLK IS 

COLli'W F -8 . SEE BLOCK DIAGRM COVERI NG THE 6684- 25 CONN BLK IN FIG . 4 OR 5 . 
2 . TERI11NAT E DEDICATED LEADS PER FIG . 7 . 

OPTIONS 

OPT 

" f-.-
z 
y 

~ 

~ 
~ 

s 
>----

v 

R 

1---
K 

N 

FEATlllES 
LONG TIME DELAY 
I APPROXI"ATEL Y 20 SECONlS I 

TII"EOUT 
SHOOT TIJ'IE DELAY 
(APPROXIMTELY S! 1 . 5 SECONDS I 

VISUAL LAI'P WIMC 
><lLD CK T LAPI'P STEADY 

INTERRlPTEO RING 

STEADY RING 

AUDIBLE COI'I'OJN DIODE 
SIGNAL M TRIX CONTROL 

C(Jft)N WITH RELAY 
CONTROL 

RELEASE OF "INHU1 
DELAYED ><JLOING BRIDGE OF 25 r1S 
HOLD FROf1 CO OR PBX 
RELEASE BY LINE CURRENT SOD~ 

OPENS 

CONNECTS TO SOA CUSTCI'\ER 
PREPUSES SYSTEI'I 

TOP VIEW OF THE OPTION BLOCK HAMlLE TOWARD 
USER . OPTION SYf'llOLS S~ CONNECTED TO 
TERr1INAlS INDICATE FACTORY PROVlDEO OPTIONS . 

CIJNNECT 
OPTION OPTION Pli.Xl 

TO TERI"'INALS 

z 82-83 
y A1-A2 

X A2-A3 
CR7 

T C3-C4 

w C2-C3 

v C1 - C3 

R E2-E3 

N 01-02 

K E1 - E2 

" 81-82 

FACTORY 
PROVIDED 

" ,; 

" 

Fig. 9-Nondedicated lead Connections for 400G (MD) KTU (CO or PBX line Circuit) in 698 or 690 Apparatus 
Mounting 
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ISS 6, SECTION S 18-215-420 

66B4-25 CONN BLK 

[~ 
ROW ASSIGNMENT 
(NOTES 1 AND 2) 

690 CONN A 
(BLK 1) 

CONN B 
(BLK 2) 

/ L EFT-HAND BLK 

~R IGHT-HAND BLK 

69B CONN A CONN B l / 
LEFT OR RIGHT -HAND BLK 

FIELD SHOWN FOR 
CONN REFERENCE ONLY 

TO CO OR ( ___ T ___ J----+--15_-j ______ < 914 
PBX LINE R 2 16 ,... ( 

TO TEL 
SET 

T 

R 

A 

A1 

LG 

L 

3 

4 

5 

6 

7 

8 

17 

18 

19 

20 

21 

22 

12 

13 

16 

8 

TO 400-
TYPE KTU 

B OR B1 RG 
TO AUDIBLE ( @ SIGNAL R OR R1 

<-> 
R1 t® 

J 
® 

TO DIODE ( 
MATRIX CA (RC) 

OPTIONS 

OPT FEATURES 

W* INTERRUPTED RING 
I-"- AUDIBLE 

v SIGNAL COMMON AUDIBLE WITH 
GROUND FOR RELAY CONTROL 

LONG HOLD ABANDON TIMEOUT 
s• HOLD (FOR ESS #1, ESS #2 , 812 

CIRCUIT PBX , 770 PBX , DIMENSION 
RELEASE PBX 

f.--
R 

SHORT HOLD ABANDON 
(FOR ALL OTHERS) 

• FACTORY INSTALLED 

RC 

9 23 

1-------<( 1 I._ __ __J__ __ _J 
10 24 

NOTES : 
1. COLUMN ASSIGNMENT FOR LEFT-HAND BLK IS COLUMNA-E 

AND FOR RIGHT-HAND BLK IS COLUMN F-B. SEE BLOCK 
DIAGRAM COVERING THE 66B4- 25 CONN BLK IN FIG . 4 DR 5. 

2. TERMINATE DEDICATED LEADS PER FIG . 7. 

TOP VIEW OF OPTION BLOCK -HANDLE ASSEMBLY. OPTION SYMBOLS 
SHOWN CONNECTED ARE FACTORY INSTALLED POSITIONS . 

Fig . 10- Nondedicated Lead Connections for 400H KTU (CO or PBX Line Circuit) in 698 or 690 Apparatus 
Mounting 

Page 19 



SECTION 518-215-420 

TO TEL SET 
AI 

LG 

66114·25 
CONH BLOCK 

IAIICDEfJ 
-~ 

ROW ASS I IOHM£NT 
(NOTES I AND 2 ) 

LErT· HANO BLOCK 

l£rT OR 

17 

18 

19 

20 

21 

22 

RIGHT-HAND BLOCK 

sHO\IN roR 
R£r £R£NC£ ONLY 

12 

13 

16 

TO 401 - TYPE KTU 

INSET 
PART Or 40 1A 

SPAR£ CONTACTS 
15 14 

3:] 2 16 9 

10 24 
A 

~~=~~IRED [~::1:~:!~:2~1 ::::::~~~~fi~~::::::::::::3 (S££ I NS£T) -=SPAR( 

NOTES: • 
I • COLUNN ASS I IOHMENT rDR L£rT HAND BLOCK 

IS COLU. A· E AND rOR RIIOHT HAND BLOCK 
IS COLUMN r-B. S££ BLOCK DIAGRAM 
COVERING THE 66114-25 CONN BLK IN riG . 
OR 7. 

2 . TERMINATE DEDICATED LEADS PER riG. 9 _ 
3. THESE CONTACTS ARE NOT ON 40 18 KTU. 

Fig. 11 - Nondedicated Lead Connections for 401 A KTU (Manual Intercom Line Circu it ) in 698 or 690 Apparatus 
Mounting 
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ISS 6, SECTION 518-215-420 

69D 

6684-25 
CON!j BlK 

[ffff8] 
ROll ASS I GHMENT 
(NOHS I AND Z) 

LErT-HAND SLK 

LErT OR RIGHT-HAND BLK 

F1 ELD CONNECTIONS 698 SHOWN roR 

RErERENCE OHL Y 

TO CO [ T 15 

~ ~· ~~.~X R z 16 
TO 413A KTU 

TO RINGER, 
RC I NSET 

RELAY, ETC, 10 24 ( I 
(PART Of 413A) 

OR AS REQ 

IT I Z 
SPARE 

18 13 
CONNE CT AS 
REQUIRED 
l "'"" 

(SEE INSET) SPARE 3 
19 16 ~ SPARE 4 zz 

NOTES ' 
I . COLUMN ASS IGNNENT rOR LErT- HAND Bl.K IS COLUMN A-E 

AND rOR RIGHT-HAND SLK IS COLUMN F-8. SEE BLOCK 
DIAGRAM COVERING THE 6684-25 CONN BLK IN FIG. 5 OR 7. 

z. TERMINATE DEDICAHD LEADS PER riG, 9 . 

OPTION STRAPPING ON 413A KTU OPT ION BLK 

STRAP 
OPTION FEATURES 

TERMINALS 

X AUDIBLE l_STEADY RING 9 TO 10 
~ z SIGNALS ! INTERRUPTED RING 8 TO 10 

Fig. 12-Nondedicated lead Connections for 413A KTU (Auxiliary Ringup Circuit) in 698 or 690 Apparatus 
Mounting 
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SECTION S 18-21 S-420 

TO S IMILAR 

TYPE PRIVATE 
LINE UNIT 
4T DISTANT 
END (NOTE 3) 

r I ELD CONNECT IONS 

69D 

69B 

6684-25 
CONN BLK 

15 

16 

LErT OR RI GHT - HAND BLK 

SHOWN r OR RErERENCE ONLY 

I 
14 

I 
I 

17 

I 

12 

18 13 

21 

22 

TOLOCAL[~RG ~~ TEL SET L 

L 

I I 
19 

I 
( 16 

20 
TO 4144 KTU TO SIGNAL [·~S~==========================t=~t=~~~~j-----------~ KEY (NOTE 4) __ sG 

CON NE CT AS 69B 

I :: I 
ROW 

27 

69D 
~~~T~~~ ~S~P~A~R~E-------------------------+----~ 
PURPOSES 
(SEE INSET) 

TO [ B OR Bl 
AUDIBLE 

R OR Rl (W,T, R) 
SIGNAL 

TO 

Cl 

f@ 
DIODE 

CA (RC) 
MATRIX 

NOTES' 
I, COLUMN ASSIGNMENT fOR LEfT -H AND BLK 

I S COLUMN A-E AND F'OR RIGHT-HAND 
BLK I S COLUMN r-B. SEE BLOCK DIAGRAM 
COVERI NG 6684-2S CO NN BLK IN r i G. 
5 OR 7. 

2. TERMIN4TE DEDICATED LEADS PER riG. 9 . 
3, PVT LINE CKT AT DISTA~T END MAY BE A 

414A KTU,419A KTU,204A KTU, OR ANY 
OTHER TYPE PVT LINE UNIT REQUIR ING 
RINGING VOLT AGE fOR THE R I NGUP 
CIRCU I T AND F'U RN ISH I NG RINGING 
VOLTAGE F'R OM THE SIGNALING CKT. 

4 , S I GNAL KEY MAY BE A CONVERTED PICKUP 
KEY OR ANY EXTERNA L NON LOCKING KEY. 

5. FOR SATISFACTORY AUDIBLE RINGBACK TONE, THE 
RINGING SUPPLY MUST CONTAIN AN AUDIBLE 
COMPONENT. 

ROW 

I I 25 

23 

10 24 

INSET 

I 

(PART OF 414A ) 

B ( 19 

OPT I ON STR APPING ON 414A KTU OPT I ON BLK 

OPT I ON rEATURES 

w UNDER INTERRUPTED RI NG 
1--- CONTROL or 

T 
T IME- OUT 

STEADY RI NG 
I---

s AUDIBLE 
CIRCUIT COMMON WITH DI ODE 
( B RE LAY) MATRI X CO NTROL 

1---- S I GNALS 
R UNDER STEADY RING 

I--- CONTROL or 
COMMON WITH Dl ODE N R RE LA Y MATRIX CONTROL 

X I 0 SECONDS 
I---

~ 16 SE CO NDS 
TIME - OU T 

WITHOUT 
X OR Z 23 SECONDS 

M AUO I BLE R I NGBACK TONE (NOTE 5 I 

STRAP 
TERM I NALS 

7 TO 6 

6 TO 7 

7 TO 6 

4 TO 6 

I TO 2 

2 TO 3 

REMOVE 
X OR Z 
STRAPS 

9 TO 10 

Fig. 13- Nondedicated lead Connections for 414A KTU (Manual_ Signaling, Ringdown Private line Circuit) in 
698 or 690 Apparatus Mounting 
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ISS 6, SECTION 518-215-420 

TO LOCAL 

TEL SET 

TO [ 
AVO ISLE 

SIGNAL 

TO [ 
01 ODE 
MATRIX 

NOTES' 

T 

R 

A 

AI 

LG 

L 

8 OR 81 

R OR Rl 
~ I 

@) 

Rl f® 
CA(RC ) 

I . COLUMN ASS I GNMENT FOR L(rT-HANO BLK IS 

690 

66~-25 

CONN BLK 

[~ 
ROW ASS I GH~ENT 

(NOTES I AND 2) 
LEFT -HAND BLK 

3 17 

4 18 

5 19 

6 20 

7 21 

8 22 

12 

13 

16 
TO 4 15A KTU 

OPTION STRAPPING ON 4 15A KTU OPTI ON BLK II 

OPT ION fEATURE S 
STRAP 

TERMINALS 

COLUMN A-( AN D FOR R IGHT-HAND BLK I S COLUMN F-B. 

SEE BLOCK 0 1 AGRAM COVE RING 6694-25 CONN II 
1---

I NH RRUPT£0 Rl NG 4 TO 6 

BLK IN FIG. 5 OR 7 . 

2 . TERMINATE DEDICATED LEADS PER FI G. 9. 

3 . PVT L I N( CK T AT DIS TANT ( NO HAY BE A 41 5A 

KTV,203A KTV , OR ANY OTHER TYP( PVT LINE UNIT 

REQUIRI NG DC VOLTAGE FOR THE RINGVP C I RCU IT 

AND FURNISHING DC VOLT AGE FROM THE S IGNA L1 NG 

C IRCU I T. 

T AVO ISLE STEADY RING 5 TO 6 
1-- SIGNALS 

CO MMON Ill TH 0100( 
s HATRI X CONTROL 

4 TO 6 

H AVO ISLE R I NGBACK TONE I TO 2 

y VISU AL HOLD SIGN AL 7 TO 8 

II - f OR ! OLE LIN( TERMINATI ON CONNECT A 

KS - 13490 , LI 910 OHH RESISTOR IN SERIES 

Il l TH A 542F, 2 Uf CAPA C I TOR ACROSS 

TERMIN ALS 9 AND 10. ORDER COMPONENTS 

LOCALLY AND INSTALL. 

Fig. 14- Nondedicated lead Connections for 415A KTU (Automatic, DC Signaling Private l ine Circuit) in 698 

or 690 Apparatus Mounting 
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SECTION 518-21 5-420 

69D 

66&4-25 
CONN BLK 

ROW ASSIGNMENT 
(NOTES I AND 2) 

LErT · HAND BLK 

LEfT OR RI GHT-HAND BLK 
SHOWN fOR 
RHERENCE ONLY 

TO SI~AL [~S ------------------------~~---s--r--~19~1~----------~( 16 
~~:T~~N LOCAL 2S~G _ _ ___________ t=~=1=Jzo~j 
(NOH 3) INSET 

TO 4 16A KTU 

CONNECT AS 

[ SPARE REQ fOR 
CONTROL 
PURPOSES 
(SEE I NS(T ) 

NOTES: 
I . COLUMN ASSIGNMENT f OR LEfT-HAND BLK 

IS COLUMN A· ( AND f OR PIGHT·HANO BLK 
IS COLUMN f-B . SH BLOCK DIAGRAM 
COV ERING 6684-25 CO NN BLK IN fiG. 
~ OR 7 . 

2 . TERMINATE DEDICAT ED LEADS PER fi G. 9. 
3. SIGNAL KEY MAY BE A CONVER TED PICKUP 

KEY OR AN EX TERNAL NONLOCK lNG KEY. 

(PART Of 4 16A) 

I ; ',:I " :~------<( 19 B 
0 

OPT I ON STRAPPING ON 416A KTU OPT I ON BLK 

OPT I ON fEATUR ES 
STRAP 
TERMINALS 

w INTERRUPTED RING 5 TO 8 
1----

T AUO I BLE SHADY RING 7 TO 8 
1---- SIGNALS 

s COMMON WIT H DI ODE 
5 TO 8 MATRI X CONTROL 

M AUDIBLE R I NGBACK TONE 9 TO 10 

Fig . 15 - Nondedicated Lead Connections for 416A KTU (Station Line Circuit) in 698 or 690 Apparatus Mounting 
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6 684 -20 CONN BLK 

~ 
ROll ASS I GNN!:NT 
(NOTES I THROUGI< 3) 

CONN A / 
LErT-HAND BLK 

(BLK I) 
r I ELD 
CONNECTIONS 

69D 
CONN B / RI GHT- HAND BLK 

(BLK 2) 
SHOWN fOR 
R£r£R£NC£ ONLY 

TO 

CO OR PBX 
LIN( 

(1ST LIN£) 
[~14 ~9 

Of400- TYP£KTU ~0 TO LIN( SlOE [ T 

~~~~~~~~TO ~19 

TO STA TION SIC£ 
Of 400-TYPE KTU 

ASSIGNED TO 
1ST LIN£ 
(NOT£ 4) 

TO STAT I ON S l OE 

or 400-TYPE KTU 

ASS I GN£0 TO ZNO 
LIN£ (RESTRICTEO 

PBX LINE) 
OR 

TO ASS IGNED STA 
Or OIAL I NTERCON 
LIN( 

TO 
PICKUP KEY AT 

CONTROL STA 
fOR 2NO ll N£ 

TO EXCL KEY 

AT CONTROL STA 
(NOT£ 5) 

TO SIGNAL KEY 

AT CONTROL STA 

(NOTE 6 ) 

TO I ST 
CONTROL STA 
(NOTE 7 ) 

TO 2ND 
CONTROL STA 
(NOT( 7) 

TO CONfERENCE 
CKT LAMP 
(NOTE 8) 

[ 

T (I) 

R(l) 

A (I) 

[ 

T (2) 

R (2) 

A (2) 

AI 

28 

29 

30 

12 

13 

16 

[~~7 35 
ER G) 
-- 6 

[~ ~8 

TO 
417A 
KTU 

ISS 6, SECTION 518-215-420 

NOTES : 
1. COLUMN ASSIGNMENT fOR LErT-HAND BLK IS COLUMN 

A-£ ANO rOR RIGHT·HANO BLK IS COLUMN r -B . SEE 

BLOCK DIAGRAM COVER ING 6664-25 CONN BLK IN 

fiG. 7, 
2. TERMINATE OEDICATEO LEADS PER r iG, 9. 
3 . ASSOCIATED LAMP ANO RINGING CKTS rROM 400-IYPE KTU 

AND DIAL INTERCOM LINE CONNECT DIRECTLY TO 

TELEPHONE SETS . 

4. STATION LEADS fROM THE TEL SET rOR THE 1ST LINE 

MUST ALSO BE TERMINATED TO THE STA S lOE Or THE 
ASSIGNED 400- TYPE KTU. 

5 . REMOVE AND I NSULATE EXC LUS I ON KEY LEADS rROM IT 

AND I R IN THE TEL SET lr SO CONNE CTED. 

6. SI GNAL KEY MAY BE A CONVERTED PI CKUP KEY OR AN 

EXTERNAL NONLOCK I NG KEY. 

7 . A ClOD£ MUST B£ I NSTALLED IN THE "A" LEAO Or TH( 

TEL SET WHEN Z OPT ION I S PROVIDED. rOR M£THOO 
or CONNECTION USE STATION BUSY LAMP OPTION AS 

SHOWN I N CONNECTION SECT ION Or TYPE SET USED. 

8. LAMP I NDICATING CONrER£NC£ CKT IS ACTIVATED. 

OPT ION STRAPPING ON 4 17A KTU OPTION BLK 

OPTION FEATURES 
STRAP 
TERMINALS 

X ONE STATION I CONTROU.EO BY 6 TO 10 

W* TWO STATIONS I NONLOCKING KEY ~~-~ 
y CONTROLLED BY EXCWSION KEY 3 TO 5 

z CONTROLLED BY NONLOCKING KEY I TO 2 

*- INSTALL KS-15724 ,LI OIODES OR EQUIVALENT 

(PROCURE LOCALLY) BE T\IE EN TERMINALS AS SHOWN . 

Fig. 16 - Nondedicated Lead Connections for 417A KTU (Add-on Conference Circuit) in 690 Apparatus Mounting 
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SECTION S 18-21 S-420 

STAT ION A 
(NOTE 4) 

ST ATI ON B 

FIELD 
CONNECT I ONS 

;~L [ 
SET 

TO SIGNAL[ 
KEY 

(NOTE 3) 

S I GNAL 

T (I) 

R (I) 

LG (I) 

L (I) 

S (I I 

SG (I) 

8 OR Bl 

R OR R I 

0 

(v,w,T) :~DIBLE [ 

TO DIODE [ ·_:R:.:_I ___ ,@ l@ 
MATRIX ~C::A~(::RC:_)!_ _______ _ 

TO [ TEL 

SET 

TO SIGNAL [ 
KEY 
(NOTE 3) 

SIGNAL 

T (21 

R (2 I 
LG ( 2) 

L (2) 

s 121 

SG (2) (z,Y, R,K) 

B OR 8 1 

R OR R I (Z,Y, W, T,R) 

66B4-25 CONN BLK 

~ 
ROW ASS I GN~ENT 
(NOTE S I AND 2) 

69D 

69B 

3 17 

4 18 

7 21 

8 22 

5 19 

6 20 
RG 

9 23 
RC ( I ) 

10 24 

I IS 

2 16 

14 28 

69B 

~ 27 

69D 

ROW 12 

5 19 

6 20 
RG 

9 23 
RC (2) 

II 25 
:~D I BLE [ 

TO DIODE [·_:R:.:_I ___ f@) l@) 
MATRIX ~C:::A:....!.( R::.:C'")~ _____ __J_ 

OPT I ON STRAPP I NG ON 418A KTU OPTION BLK 

OPT I ON FEATURES STRAP TERMINALS 

w I NTERRUPEO RING 2 TO 3 TO 4 * -
~ 

TWO-WAY STEADY RING I TO 2 TO 4* 
AUTOMATIC 

COMMON WITH DI ODE 
s MATRIX CONTROL 2 TO 3 TO 4 * 

f-- AUDIBLE 

~ SIGNALS 
ONE-WAY INTERRUPTED RING 3 TO 4 
AUTOMATI C, z ONE-WAY STEADY RING I TO 4 

f--
lo4AHUAL COMMON WITH 0 I ODE 

K (NOTE 5) MATRI X CONTROL 3 TO 4 

1---
y TWO-WAY MANUAL (NOTE 6) 

~ TWO - WAY AUTOMATI C 9 TO I 0, 5 TO 7 TO 

H 
AUDIBLE ONE - WAY AUTOMATIC, 

5 TO 7. 9 TO I 0 
R lNG-BACK ONE-WAY MANUAL 

f--
M TWO - WAY MANUAL 9 TO 10 

*-USE CONTINUOUS METHOD Or STRAPPING 

8* 

LEFT OR RIGHT - HAND BLK 

NOTES: 

SHOWN FOR 
REFERENCE ONLY 

12 

13 

16 

TO 

14 418A 

KTU 

19 

16 

I. COLUMN AS S IGNMENT F" OR LE F"T -HANO BLK IS 
COLUMN A-E AND FOR RIGHT - HAND BLK I S F-B. 

SEE BLOCK DIAGRAM COVER I NG 66B4-25 CONN 
BLK IN FI G. 50R7. 

2. TERM INAl[ OEDI CAHD LEADS PER r rG. 9. 
3. S IGNAL KEY MAY BE A CONVERTED PI CKUP KEY 

OR AN EXTERNAL NON LOCKING KEY. 
4. STATION "A" IS ALWAYS AS SIGNED AS THE 

AUTOMATIC SIGNALING STATION WHENE VER THE 
ONE - WAY AUTOMAT IC. ONE - WAY MANUA L 
SI GNALING OPTION IS USED. 

5 . THESE OPT IONS APPLY TO THE SIGNAL KEY 

AND AUDIBLE S IGNAL AT ST A "B" ONLY. THE 
AUDIBLE SIGNA L AT SU. "A" IS UNDER 
CONTROL OF" THE SI GNAL KEY OF" ST A "B". 
THE AUD I BLE S I GNAL AT STA "A" MAY BE 
PART Of A COMM AUDIBLE ARRANGEMENT 
PROV I OED THE 0 I DOC: MATRIX IS USED fOR 
CONTROL. 

6. THE AUDIBLE SIGNALS AT STA S "A" AND "B" 
MAY BE PART Of A COMM AUD IBLE ARRANGEMENT 
PR OV I DED THE DIODE MA.TRI X IS USE D t OR 
CONTROL . 

Fig. 17 - Nondedicated Lead Connections for 418A KTU (Short Range, DC Signaling Private Line Circuit) in 
698 or 690 Apparatus Mounting 
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6664· 25 
CONN BLK 

ISS 6 , SECTION S 18-21 S-420 

I~ 

NOTES: 

TO LOCAL 
H L SCT 

T 

R 

• 
.I 

LG 

L 

:~OIBLE [ B OR Bl 

S IGNAL R OR R l 

TO [ R I C0J 1@ 
~!~~~X _:C:;•~(::RC~)~---------.J. 

I. COLUMN AS S IGNME NT FOR LErT·HANO BLK I S COLUMN A-E 
AND FOR RIGHT· HANO BLK IS COLUMN F- B. SEE BLOCK 
DIAGRAM COVERING 66B4 · 25 CONN BLK IN FIG. 5 OR 7. 

2. TERMINA TE DEDICATED LEADS PE P riG. 9. 
THE 419 TYPE KTU REQU IRES THE USE OF BOTH CONN EC TORS 
IN THE M'P MIG llUT CONNECT I ONS ARE ONLY HilDE 
THROUGH THE 11 A'' CONNECTOR. 

4 . PVT liNt CKT ;,1 DISTANT (NC MAY BE A. 419A , 414A, 
OR 204A KTU OR ANY OTHER TYPE PVT L1 NE UNIT 
REQUIRING RINGING VOLTAGE FOR THE RINGUP C IRCUIT 
AND fURN I SHING RINGING VOLTAGE FROM THE SIGNALING 
C I RCUIT. 

ROll •sS JGHMENT 
(NOTeS I ,2, AND 3) 

,------
3 

1----• 1----
5 

I---

LEFT-H.NO BLK 

Al2 

Al3 

A l 6 

6 
1----

TO 419 l'IPE KTU 

7 
I---

8 •a L-.__ 

AO 

OPTION STRI\PP INT ON 419 TYPE KTU OPTION 8LK 

OPT I ON f EATURES 
STR4P 
T(RM I N4LS 

w I NTERRUPHO 
6 TO 8 

UNDER R lNG 
1--- CONTROL or 
~ TIME -OUT 

STEADY RING 5 TO 6 

C IRCUIT COMMON WITH 

s AUDIBLE (8 RELAY) OIOOE MATR I X 6 TO 8 

1----
SIGNALS CONTROL 

R STEADY RING 
1---- UNDER 

CONTROL Or 
COM>ION WIT H 

3 TO 5 N DI ODE MATRI X R RELAY 
CON TR OL 

~ 6 SECONDS 9 TO 10 

z 17 SECONDS 7 TO 10 
1--- TIME· OU T 

REMOVE II ITHOUT 
25 SECONDS X OR Z X OR Z 

STRAPS 

M AUO I BLE R I NGB ACK TONE I TO 2 

Fig . 18 - Nondedicated lead Connections for 419-Type KTU (Automatic Sig naling , Ringdown Private l ine 
Circuit) in 698 or 690 Apparatus Mounting 
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SECTION 518-21 5-420 

66114- 25 
CONN BLK 

ROll ASS I GHMENT 
(NOTES I AND 2) 

TO 407B(MO), 407C OR 424A (MD), 
424B {MO ) OR 424C KTU ASSIGNED ( 
STATION Of DIAL INTERCOM 

TO OfF . PREMI SE [ 
TEL SET {NOTE 3) 

TO 407B{MO), 407C OR 424A{MO){ 
424B(MO) OR 424C KTU ASS IGNED 

"R • LEAD Of DIAL INTERCOM 

TO 407B(NO). 407C OR 
424A(MO ), 424B(MO ) 
OR 424C KTU {NOT£ 4) 

NOTES: 

690 

698 

T 
I 

R 
2 

T 
3 

R 
4 

R 1-RXO 
5 

STRAPc::= 
8 

9 

>--- 10 

I. COLUMN ASSIGNMENT FOR LEFT-HAND BLK IS COLUMN A-( 
AND FOR RIGHT- HAND BLOCK IS COLUMN F-8. SEf BL()I"K 
DIAGRAM COVERING 66114-25 CONN BLK IN FIG. 5 OR 7 , 

2. TERMINATE DEDICATED LEADS PER F I G. 9 . 

15 

16 

17 

18 

19 

22 

23 

24 

3 . MAX INUM STATION CONDUCTOR LOOP IS 500 OHMS. OFF · PREMI SE 
TELEPHONE SET MAY BE (QU I PPED WITH A "TOUCH-TONE" DIAL 
PROVIDED THE INTERCOM CIRCUIT IS SO EQUIPPED. 

4. PROVIDE A 400J DIODE FOR EACH 420A KTU INSTALLED 
WHEN THE INTERCOM IS EQUIPPED \liTH THE "TOUCH-TONE" 
ADAPTER (426A AND 4278 , SERIES 4 OR C KTUS I. 

5 . THE CABLE RUN fROM THE APPAR ATUS NOUNTI NG TO THE 
CONNECT I NG BLOCK SHOULD BE AS SHORT AS POSSIBLE, 
PREfERABLY LESS THAN I 0 FT. 

OPTION STRAPPING ON 4ZOA kTU OPTION BLK 
OPTION FEATURE STRAP TERMINALS 

~ AC BUZZER 18V+ OR IOV± 
I TO 4, 7 TO 8 

~ DC BUZZER 24V DC 

~ AUDIBLE RINGER 105V ± STEADY 2T04 , 7T08 
_..!..._ SIGNALS INTERRUPTED 

R 
INTERRUPTED WITH 
STATION BUSY 

LEFT OR RIGHT- HAND BLK 

SHOWN FOR 
REFERENCE ONLY 

14 

9 

12 

13 !~OA KTU 
16 !NOTE 5) 

Fig. 19- Nonded icated lead Connections for 420A KTU (long l ine Circuit) in 698 or 690 Apparatus Mounting 
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LIN( I 
(NOTE 3) 

TO CO OR ( 
PBX L1 N£ 

TO STATION [ 
R I NG(R 

TO 0100[ ~ATRIX 

TO CO OR [ 
PBX LIN[ 

LIN£ 
2 

TO 0100£ ~ATRIX 

TO STATION ( 
R I NG[R 

TO CO OR ( 
PBX LIN£ 

T 

R 

B·BI 

R-R I 

Rl 

T 

R 

Rl 

B-B I 

R•R I 

T 

R 

Rl 
LIN£ 3 TO DIODE ~ATRIX 

TO STATION 
RINGER 

[ B-BI 

R•RI 

6SS.-25 
CONN BLK 

[~] 
ROW ASSICH~ENT 
(NOTES I ANO 2) 

I IS 

2 16 

3 17 

4 18 

8 22 

STRAP ) c:::::::::: 10 24 
(NOTE 4) 

6 20 

STRAP > s 19 
(HOT£ S) 

9 23 

13 

~ 

"""IS 
-------v-
r----u-

2: r
-
16 

r-----w 
r-

19 

~ 
r---;e 
t----z9 
r----;o 
~ 

ISS 6, SECTION 518-215-420 

RIGHT OR L(rT - HANO BLK 

SHOWN fOR 
REFERENCE ONLY 

14 

12 

13 

16 

20 

21 

22 

35 

36 

23 

27 

26 

24 

25 

37 

39 

TO 421A KTU 

NOTES' 
I. COlU~N ASSICN~ENT fOR l(rT·HAND BlK IS COLUMN A·E AND fOR 

RIGHT-HAND BLK IS COLUMN f · B. SEE BLOCK DIAGRAM COVERING 

6684-25 CONN BLK IN fiG . ~OR 7. 

OPTION STRAPPING ON 421A KTU OPTION BLK 

2. TER~INAT£ OEOICAT£0 LEADS PER fiG . 9. 

3. ONlY ON £ STATION RINGER CAN BE TRANSfERRED WHEN THE 421A 

KTU IS US£0 WITH A 69B APP NTG . 

4 . STRAP HUST BE ADDEO REGARDLESS Of APP ~TC . US£0 . 

5. AOO STRAPS ACCORDING TO NUMBER Of LINES SERVED. 

FEATURE 

fOR GENERAL PURPOSE USE 

fig. 20-Nondedicated Lead Connections for 421A KTU (Power failure Transfer Circuit) in 698 or 690 Apparatus 

Mounting 
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SECTION 518-215-420 

(NO TE 6) CONNECT LEADS WITH e fOR DESIRED STATION COO[ (NOTE 5) 

RH 
1-

TO 
407-

TYPE 
CR 
"24 -
TYPE 
KTU 

NOTES : 

y I 

Y2 

Y3 

Y4 

Y5 

LT2 * 
CG 

I z 3 • 5 6 7 8 9 0 XI X2 X3 

I. COLUMN ASSIGNMENT fOR L[fT- HANO BLK IS COLUMN 
A-[ AND fOR RI GHT- HAND BLK I S COLUMN f-B . SEE 

X4 

BLOCK DIAGRAM COVERING 6664- 25 CONN BLK IN fiG. 7 . 
2. TERMINATE DEDICATED LEADS PER fiG . 9 . 
3 . PROVIDE SEPARATE SIGNAL KEY fOR EACH STATION 

CODE TO BE SELECTED. 
4 . PROVIDE A SEPARATE 421A KTU fOR EACH STATI ON 

COO£ TO BE S[L[CT£0. 
5 . SELECT CODE AND CONNECT LEADS fOR SELECTED COO[ 

AS SHOWN IN VERTICAL COLUMN. 
6. A 400J DIODE (PROCURE LOCALLY) MUST BE CONNECTED 

AS SHOWN BELOW WHEN PROVIDING OSS IN A DIAL 
EQU IPPED SELECTOR ONLY ARRANGEMENT. 

407B,C[~ :JRH OR ~B26 

~~~C ~B30 LK RH )23 T--421A KTU 

X5 XG X7 

7 . I f MORE THAN ONE 42 1 A KTU I S USED fOR OSS, CONNECT AS SHOWN: 

P/0 4Z78 
SERIES 4 
OR 4Z7C 
XTU 
---~ BZI 

8.@ WITH "TOUCH-TONE". 
@ WITHOUT "TOUCH- TONE•. 

* US[ WITH 424A , 4Z48 , 4Z4C XTU. 

P/ 0 1ST g/0 
421~KTU CONN 

~ 26 >---< 37 

xe x9 xo 

P/0 2ND 
421A KTU 

T 
~ 

'------J 

66B4- 25 CONN BLK 

li±ff8J 
ROW ASSIGNMENT 
(NOTES I AND 2) 

CONN A v 
690 

(BLK I) 

CONN B v 
(BLK 2) 

L[fT-HANO BLX 

RIGHT-HAND BLK 

SHOWN fOR 
REf[R[NC[ ONLY 

37 

35 

36 

12 

39 

L,~ 
TO Sl GNAL ~ B GRO 

-
KEY (NOT[ 3) S 

10 
RH 

TO 
421A 

Yl 

Y2 

Y3 

Y4 

YS 

LT2 * 
CG 

g N 

26 37 

16 

\ 
5 

~ 
18 f--< 
15 

20 

1-----jg 

P/0 LAST 
421A KTU 

T 
~26 

~ 
--< 

23 

16 

25 

22 

27 

26 

KTU 
(NOTE 4) 

P/ 0 407C 
OR 424 C 
KTU 

~---

Fig. 21-Nondedicated Lead Connections for 421 A KTU (Wired for DSS Feature) in 690 Apparatus Mounting 
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NOTES, 
1. THE 42 1A KTU IS DESIGNED FOR USE 

IN A 40-PIN CCNIECTOR . I F THE 
42 \A KT U IS USED I N A 20- PI N 
CONNEC TOR, USE RELAY CONTACTS 

"-'TRIX BLOC1< 
!NOTE 4 ) 

ASSOCIATED WITH CIJNM'CTOR PINS INTERca. 
9-13 AND 12-1 4 . BUZZER 

2 . OPTION (tJ') RECUI REO fiN 421 A KTU IS (OR 

R- R1 

USED FDfYAUOIB LE SIGNAL Sli'PRESSION . RINGER 1 
3 . REFER TO SECTION PERTAINING TO --------- - -------- - -----

TE LEPfllNE SET USED . TELEPHON£ SET E/W 
4 . 400 TYPE KTU WIRED FOR CCift)N STATION BUSY OPTION 

AUDI BLE WITH DIODE M TRIX 
OPTION LS 

BL 

(NOTE 31 

ISS 6, SECTION 518-215-420 

Fig. 22-Nondedicated Lead Connections for 421A KTU (Used as Audible Signal Suppressor) in 690 Apparatus 
Mounting 
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SECTION 518-215-420 

TO 4078(HD) 
407C OR 
424A (HD ), 
4248(040 ) 

• Y2 [" 
OR 424C KTU 

TO 
ASSOCIATED 
TEL SET 
"'ll • LEAD 
(NOTE 4) 

TO 4.07B (MD ) 
407C OR 

Y4 

YS 

BR 

Bl 

Bl 

BL 

Bl 

BL 

BL 

BL 

BL 

BL 

Bl 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

(0) 

6684·25 

CONN 8LK 

[~ 
ROW ASSIGNMENT 
FOR UNIT S 
4226 KTU 
(NOTES I 2 AND 3) .. 

CONN A I--
(BLK I) 

69D 
COliN 8 
(BLK 2) 

-
8 

--;s 
-

20 ..___ 
II 

f----
2 

Tt 
'Is 
I----

18 

~ 
f---jJ 
f---t4 
r-zs--
f-n 
1--zz 
~ 
L----

LEFT- HAND Blk 

RIGHT-HAND BlK 

SHOWN FOR 
REFERENCE OIIL Y 

22 

27 

0 

28 

23 

25 

26 
TO 
4228 

20 kTU 

21 

32 

30 

29 

34 

35 424A (MD ) • __ .,:L_T_o ----~rn217D 
424B (MD ) • . 
OR 424C KTU l 1-------< 

J l (NOTE 5) 
TO 4078(MD) , 
407C KTU 

TO 

< 14 4228 

TO 423A KTU 
KTU 

I TO 424A(MD ), 
4248(HD ) OR 
424C KTU [" Y2 

Y4 

YS 

8R 

BL 

Bl 

BL 

BL 
TO 
ASSOCIATED Bl 

TEL SET 8L 
"BL • l£AO 
(NOTE 4) 

BL 

BL 

Bl 

BL 

LT2 

6684· 25 

CONN BLK 

~ 
ROW ASSIGHMENT 
FOR TENS I TRANSFER DIGIT ) 
4228 KTU 
(NOTES I 2 AND 3) . ' 

CONN A 1--- LEFT- HAND Blk 

69D 
(BlK I) 

COliN 8 '*" (8Lk 2) 

RIGHT- HAND BLK 

SHO\IN FOR 
REFERENCE ONLY 

-
8 -
~ 22 

~ 27 

~ 
0 

2 
(KI) ' f----

(K2) ~ 
16 

(K3) f----

(K4) ~ 
19 

28 

23 

25 

26 
(K5) 1---

(K6) ~ 
14 

20 

21 TO 
(K7) 1---

(K8) ~ 
23 

32 
4228 
KTU 

30 
(K9) 1---

(XO) ~ 
31 

L._ 

29 

34 

< 35 

33 

31 

[
~8~L----~~~----~ 

(NOTE 6) ~8l~--------------------~~~~--------------~ 14 

NOTES: 
I. COLUMN ASS IGNMENT FOR LEfT·HAND BLK IS COLUMN A· E AND FOR RIGHT·HAND BLK 

COLUMN I S F·B . SEE BLOCK DIAGRAM COVER ING 66B4·25 CONN BLK IN FIG. 7. 

2. TERM I NATE DEDI CATED LEADS PER F IG. 9. 
3 . PROV I DE A SEPA RA TE 422B KTU FOR THE UN IT S GROUP (1·0 , SINGLE DI GIT NOS.) 

AND FOR THE TENS GROU P (XI ·XO , TWO DI GI T NOS.) 

4 , PROVI DE AND INSTALL A DI ODE IN THE "A " LEAD OF THE ASSOC IATED TEL SETS AS 

SHOIIN I N T~L SET CONNECT I ON SEC TION. FOR CONNECTI ON, USE THE STAT I ON BUSY 

OPT ION AS SHO\IN I N THE CONNEC TI ON SECTI ON OF THE TYPE SET USED. 

S. CONNECT "JI" LEAD or UNITS 4228 KTU IIHEN A 407B KTU I S PROVIDED rOR THE DIAL 

INTERCOM CIRCUIT. WHEN A 424 (MD ) , 424B(MD ), u~ 424C KT U I S PROVIDED, STRAP 

THE " J o• LEAD OF 4228 KTU TO 0 J2" LEAD or HNS 4228 KTU. 

6, 423A KTU ASSOCI ATE D \liTH SAME DIAL I NT[RCOM AS THE 4228 KTUS. 

OPTI ON STRAPPING ON 4228 KTU OPTI ON BLK 

OPT I ON rEATURE 
STRAP 
TE RMINALS 

RN STATI ON 6 TO 8 

BUSY TONE o-+1-0 

* - INSTALL 441J OR EQUIVALENT DIODE 
(PROCURE LOCALLY) AS SHOWN . 

Fig. 23-Nondedicated Lead Connections for 4228 KTU (Station Busy Selector Circuit) in 690 Apparatus 

Mounting 
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ISS 6, SECTION 518-215-420 

6664-25 CONN BLK 

lfffffU 
ROW ASSIGNMENT 
(NOTES I AND 2) 

69D 

696 

LEFT -HAND BLK 

RI GHT OR 
LEFT -HAND BLK 

SHOWN FOR REFERENCE ONLY 
LK 

"'"''~''[ 
I S 

407C OR BYI 
~--~~-------(14 

424A (MD), 55 
424B(MO) 
OR 424C KTU J 

[TO 4226 KTU FOR UNITS BL 
(NOTE 3) BL 

TO 4226 KTU FOR TENS 
/ 

SPARE 

INTERRUPTER 
CONTACTS ® B AT I 

•I ~>-

( NOTE 4) I NOTE 7) 

IOV! 18V! , -24V 

TO 407B(MO), 407C OR 
424A (HD), 424B(MO) 
OR 424C KTU 

NOTES : 

B Bll 
•I 

RN I NOTE 6) 

T 

I . COLUMN ASSIGNMENT FOR LEFT - HAND BLK IS COLUMN A-E 
AND FOR RIGHT-HAND BLK IS COLUMN F-B. SE E BLOCK 
DI AGRAM COVERING 6664-25 CONN BLK IN FIG. 5 OR 7 . 

2. TERMINATE DEDICATED LEADS PER FIG . 9 . 
3 . 4226 KTUS ASSOCIATED WITH THE SAME DIAL I NTERCOM 

AS THE 423A KTU . 
4 . CONNECT TO B GRD AS SHOWN. 
5. 10 ADJUST DIAL TONE VOLUME ON 423A KTU . 

TURN KNURLED WHEEL IR I I ON 4 23A) TO FULL 
CLOCKWISE POS I TION FOR MINIMUM DIAL TONE VOLUME 

® 
:'>-

,--

AND TO FULL COUNTERCLOCKWISE POSITION FOR MAXIMUM 
DIAL TONE VOLUME . 

ccw cw 

FRONT END ~ '@ll 
OF KTU 

TERMINAL (NO 

OF KTU 

II 

696 
ROW 13 
---

69D 
ROW 12 

10 

3 

16 

18 

19 

22 

25 

27 

24 

17 

13 

16 

19 

12 

TO 423 A KTU 
INOTE 5) 

6. IF INTERRUPTED IOSV t IS USED FOR DIAL INTERCOM, 
DO NOT CONNECT THIS LEAD. IF BUZZERS ARE USED 
FOR DIAL INTERCOM, AUDIBLE SIGNAL IS SUPPLIED 
ON THIS LEAD VI A SPARE INTERRUPTER CONTACTS TO 
PI N I Of 423A KTU ON 423A KTU OPTION BLK, STRAP 
TERM INALS 6 TO 7 ANO REMOVE ®OPTION STRAP 
BETWEEN TERMINALS 4 AND 6 . 

OPTION STRAPPING ON KlU OPTION BLOCK 

OPTION FEATURES STRAP TERMINALS 

ON 423A 

1 DIAL l ONE I TO 2 

R STATION BUSY TON[ 4 TO 6 

s AUDIBLE RINGBACK NO STRAP 

Fig. 24 - Nonded icated Lead Connections for 423A KTU (Dial, Busy and Audible Ringback Tone Circuit) in 
698 or 690 Apparatus Mounting 
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SECTION 518-215-420 

426A KTU 
ROW AND COLUMN ASS I GNM(NT 
(HOT£ I) 

TO 690 

4278 (SERIES 4) OR C 
ROll AND COLUMN ASS I GHMENT 
(NOT[ I) 

TO 690 
6684 -24 APP MTG 668•-25 668'-25 APP MTG 668'-25 
CONN BLK ~ CO NN BLK CONN 8LK r---\ CONN BLK 

~LE§] ~~ 
BLK I 
(CONN A) 

A35 

A39 

BLK 2 
(CONN 8) 

828 

TO •o78(M0),[~812 
•07COR ~813 
•2H(MD), 
•2•8(Mil), ~ 
01! •2•c KTU ~ 839 

HI 

8LK I 
(CONN A) 

TO .078 (MD). 
• o7C OR 
.2H(MD), 
•2•8(MD), 
OR •24C KTU 

A35 

L8 

H8 

Yl 

Y2 

Y3 

RSI 

!SEE NOTE 31 

NOTES : 
I. TERMINATE DEDICATED LEADS fOR THE 69D APP MTG PER fiG . 9 . 
2. \IHEN AOOING THE .26A AND 4278 !SERIES 41 OR C KTUS TO AN EX ISTING SYSTEM EQUIPPED 

\liTH A •zoA KTU,A DIDO[ MUST BE INSTALLED IN THE TTC LEAD CONNECTING 
TO THE 420A KTU,S[[ CONNECT I NG fiGURE COVERING 420A KTU . 

3. A 400J DIODE (PROCURE LOCALLY! MUST BE CONNECTED AS SHOWN WHEN PROVIDING 
DIAL TONE IN A "TOUCH- TONE " EQUIPPED SELECTOR-ONLY ARRANGEMENT. 

8LK 2 
(CONN 8) 

827 

828 

825 

82• 

822 

838 

821 

839 

826 

Fig. 25 - Nondedicated Lead Connections for 426A, 4278 (MD) (Series 4), or 427C KTUs (TOUCH-TONE Adapter 
Circuit) in 690 Apparatus Mounting 
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EXCLUS I OH 
CIRCUIT I 

EXCLUSION 
CIRCUIT 2 

6684-25 
CONN BLK 

~ 
ROll ASS I QHMENT 
(NOTES 1,2,3, ANO 4) 

CONN A 1.---
LErT- HAND 

(BLK I) 
BLK 

RIGHT-HAND 
690 

CONN B v (BLK 2) 
BLK 

TO STATION SIDE Of 4()(}-[~R (:~ I 14 
TYPE KTU ASS I CN£0 TO 2 
EXCLUDED Ll H£ (NOTE 4) A 

11 
0 

TO "A" AND "AI" LEADS [~A (I) 12 19 
or PICKUP KEY AT AI (I) 

6 CONTROL STAT I ON 

[ 
(T 

12 
TO T,R, A AND AI (R 

13 LEADS or PICKUP KEY 
AT EXCLUDED STATION 

EA 
16 

AI 

20 """'~ "oc" Mf TYPE KTU ASS I CHEO TO 21 
EXCLUDED L1 HE (NOTE 5 ) 

22 

TO "A" AND "AI" LEAOS(~A (
2

) 16 23 
or PI CKUP KEY AT AI (2) 

6 CONTROL STAT I ON 

TO T ,R,A, AND At 
LEADS or PICKUP KEY 
AT EXCLUDED STATION 

TO CONTROL KEY 
AT CONTROL STATION 
(MOTE 6) 

TO (XClUS I ON 
LAMP (NOTE 7) 

[ 
(T ( 2) 

35 
(R (2) 

36 
EA (2) 

37 
AI 

[~ I 

[~a 

TO 
428A 
KTU 

ISS 6 , SECTION 518-215-420 

NOT(S: 
I • COLUNN ASS I QHMENT fOR LErT - HAND BLK IS 

COLUNN A-£ AND fOR RIGHT-HAND BLK IS 

2 . 
3. .. 
s. 

COLUMN f- 8 . SEE BLOCK DIAGRAM COVERING 
THE 6684-25 CONN BLK IN fiG . 7. 
TERMINATE DEDICATED LEADS PER fiG. 9, 
ASSOCIATED LAMP LEADS fROM THE 400-TYPE 
KTU TERMINATE DIRECTLY TO TEL SETS. 
f OR AUTOMATI C EXCLUSION, REMOVE 
B GRD fROM TERM 48A- E ON 
CONNECTING BLOCK I. 
T AND R LEAD rROM STAT ION S lOE Or 400- T'IPE 
KTU ALSO TERMINATES TO TEL SET Of CONTROL 
STATION . "A" LEAD rROH STAT I ON S l OE Or 
400 - TYPE KTU MUST CONNECT THR OUGH 428A KTU 
B£rORE CONNECTING TO TEL SET ( CA (I) OR 
CA( 2) LEAD). 

6. CONTROL KEY MAY BE A LOCKING OR NONLOCK I NC 
TYPE . 

7 . LAMP INDI CATING AN EXCLUSION CIRCU IT IS 
ACTIVATED . 

Fig. 26-Nondedicated Lead Connections for 428A KTU (Multiline Exclusion Circuit) in 690 Apparatus Mounting 
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SECTION 518-215-420 

fi ELD 
CONNECT IONS 

6684-25 
CONN BLK 

[ffff8J 
ROll ASS I GN~ENT 
(NOTES I AND 2) 

SUPPLE~ENTARY (NOTE 3 ) [
~~ :~~~ ~~:E S ~~~ [ ~ 

HOLD DETECTOR TO PICKUP KEY [A I 
CIRCUIT I AT TEL SET L ( 1) 

~~ ~~~~~~DREG _..:cPC.::..._...,_.'-l 

SUPPLE~ENTARY (NOTE 3 ) 

[

TO STATION SlOE [A ( 2 ) 
Of 400-TYPE KTU L (

2
) 

HOLD DETECTOR TO PICKUP KEY [ A 2 
CIRCUIT 2 AT TE L SET L (2 ) 

TO ~ESSAGE REG PC ( 2) 
I f PROV I DED 

r LST 

429A (MD ) OR B KTU 

NOTE S' 

LErT - HAND BLK 

RI GHT-HAND BLK I 
SHOWN rOR 
REr ERENCE ONL Y 

12 

13 

2 1 

19 !~A (MD ) 
20 OR B KTU 

35 

22 

6684-25 
CONN BLK 

~ 
ROW ASS I GNMENT 

(NOTES I AND 2) 

CONN A jY LErT-H 

( BLK I) 

f IELO 
CONNECT IONS 

69D 

69B 

COHN B 
(BLS 2) 

jr--RIGHT-

CONN A CONN B 

AND BLK 

HAND BLK 

LErT OR 
RIGHT-HAND 
BLK 

TO SUPP NOLO SHOWN fOR 
K£ y OR SP REfERENCE ONLY 

MOOiriEOREG~ I6 
HOLD KEY 
(NOTES 5 AND 6) 

fLST 

TO OTHER fLST 
429 TYPE 

TO 
429 TYPE 

fL 

430A 

12 

19 

KTU 

TO 

430A 
KTU 

I . COLU~N ASSIGNMENT fOR LErT- HANO BLK I S COLUMN A- £ AND fOR RIGHT-HAND BLK I S COLUMN f-B . SEE BLOCK DI AGRAM COVERING 
THE 6684- 25 COHN BLK IN fl G. 7 OR 7 . 

2 . TER~INATE DEDICATED LEADS PER fiG . 9. 
3. T AND R LE ADS fROH STAT ION SIDE o r 400-TYPE KTU TERMINATE DIRECTLY TO THE ASSIGNED PICKUP KEY AT TEL EPHONE SET . 
4 . L IMITATI ONS Of 430 A KTU ARE AS f OLLOWS' 

(A) fll OR f L2 CAN SER VE A MAX IMUM Of 50 LAMPS (S I A) EACH. DIV I DE LAMPS AS EVENLY AS POSSIBLE BETWEEN THE TWO L EADS. 
(B) SP LEAD CAN CONNE CT TO A ~AXI MUM Of 20 STAT I ONS . 

5. ANY TELEPHONE SET EQ\J I PPE O WITH A HOLD KEY HAV l NG A SET Of TRANSfER CONTACTS AND SUf fI CI ENT CORD LEADS CAN IN IT I ATE 
I HOLD. REW I RE HOLD KEY ACCORDING TO CONNECT I ON SE CT ION Of TYPE SET USED. 

6 . WilEN USED WI TH CONCENTRATOR SETS AND THE 657 KEY MODULE, CONNECT AS f OLLOWS ' 

TA 
2 7 

SUPP 
HOLD 
KEY 

PB 

HOLD 
LGS 38~16 

KEY 
AI 2~1· 

Fig. 27 - Nondedicated Lead Connections for 429-Type KTU (Supplementary Hold Detector Circuit) in 690 
Apparatus Mounting and 430A KTU (Flutter Generator Circuit) in 698 or 690 Apparatus Mounting 
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TO 
LIN[ 
RtNC(RS 
tr R£00 

TO 1ST pq f NCIPU 
TURN k[Y ~ 
U9A kTU (NOT( 3) 

TO 1ST 
Pit INC I PAL 
TELS(T 

TO 1ST CO 
OR PBX 
liN( CKT 

TO 
ATT(NOAHT 
STATION 

TO 2ND CO 
00 PBX 
liN£ CICT 

TO ZIIO 
PRINCIPAL 
T£LS(l 

TO 2ND PRINCIPAL 
TURN K(Y OR 
U 9A KTU (NOT( 3 ) 

[ 
B(Alt) * 
II Al l * 
A P I fit 

8 PI * 
C(l) 

l 
l PI 
RC PI }t 
RC PAl + 
lG 
41 

••• 
A(PI) 

T PI 
0 PI 

RC(I t 

[ A I 
T I • 
0 I • 
l I 

A(All) 

T(ATI ) 

R(UI) 

RC(ATI ) t 

[ 

O(Z)* 

T Z * 
A 2 
RC 2 t 
l z 
A(PZ) 

[ 

T P2 
0 P2 

OC(PZ) T 
RC PA2 + 
lPZ 
•• 
lG 

c 2 

6684-25 
CONN BlK 

~ 
ROW ASSIGI04(PH 
(NOTES I AND 2) 

l(rT•HANO 
BlK 

RIGHT-HAND 
BlK 

TO 44BA KTU 
1ST CIRCUIT 

TO 44!1A KTV 
~0 CIRCUIT 

ISS 6 , SECTION 518-215-420 

OP I A lNG 

STRAP TUM I JULS 
OPTION FEATURE 

1ST CKT 2NO en 
AUDIBlE w INTERRU PTED RING 8 TO 7 § 3 TO s§ 
SIGNALS 

T STEADY RING 8 TO 6 3 TO 4 

X STEADY BUZZER 8 TO 10 3 TO I 

§ F"ACTOR Y ~OVID£0 

NOTCS: 
f, COLU* ASSIGNMENT rOR LErT-HAND BlK IS 

COLUI!It A·( AHO fOR RHtHT·HAND BUt IS 
COLUMN r-8. S££ BLOCK DIAGRA14 COVERING 
TH[ 66M·25 CONN BlK I N rlf; , 7, 

z. TCRMtNAT£ OEOICAT£0 LUDS PER riC . 9. 
' · IF IMDIATE RINGER mAASFER IS REQU IRED , 

CONtlECT TO A TtRN KEY OR A 449A KTU. 
4. mE ~E THAT R().l H IS ~T COIU.CTEO TO TIE 

INTERRUPTE O ~ USE.O FOR ANY Of}£R COHCTION. 
~. MJLTIPLE RC LEAC6 FROM BOTH C I RQJI~ TO 

SAHE AUDIBLE S IC~l AT ATTENDANT STA TI ON. 
6. @ OPTI ON Jlt.IST BE APPl i ED ON 400 NPE 

KI\J li t£ CIRCU IT. 

ff rOR LINE RINGING 
t rOR COMMON AUO I Bl£ RINGING 
+ CONNECT WH(H CClfotMON AUOI BL[ 

IS US[O AND RINGER IS NOT TO 
B£ cuT orr 

Fig . 28 - Nonded icated Lead Connections for 448A KTU (Variable De lay Timer Circuit) in 690 Apparatus 
Mount ing 
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SECTION 518-215-420 

TO 448A KTU C ( I ) 
( I f PROVIDED 

TO 1ST 
PRINC IPAL 
TEL SET 

TO 1ST CO 
OR PBX 

LINE CK T 

TO 
ATTENDANT 
STATION 

) 

TO 2ND CO 
Oil PBX 
L1 NE CKT 

TO 2ND 
PRINCIPAL 
TEL SET 

TO 448A KTU 
(If PROVIDED) 

A I 
LG 
L {PI 

R *OR RC 
8 *OR RG 
s PI 
L I 
T PI 
R (PI) 
A PI 
l I 
T I 
R I 
A I 
RC t 

A (AT I) 
R ATI 
T {All 
L All 
R *OR RC 
B * OR RG 
AI 
LG 
R *Oil RC 
8 *Oil RG 
L AT2 
T AT2 
R AT2 
A AT2 

T 2 
R 2 
A 2 
RC 

L (2) 
A (P2) 
R P2 
T P2 

L 2 
s P2 
8 *Oil RG 
R II OR RC 
L P2 
LG 
AI 

c (2) 

PI I 
PI I I 

I I 

66&4- 25 COHN BLK 

RO'./ ASSIGNMENT (NOTES I AND 2) 

COHN A 
(6LK I ) 

690 
COHN 8 
(BLK 2) 

v 
v 

LEfT-HAND 
BLK 

RI GHT- HAND 

BLK 

(NOTE3~ 
~ 

16 
I 

~ 

r--n~ 
1 18 -----< 

11 
I 30 --< 

L 24""""--< -rr ----zr-
----F'-

" --rr-
I 

30 
25 
24 
39 

31 

19 

TO 
449A 
KTU 
I ST 
CI RCU I T 

(NOTE 6) " ~ >--rr-r---< IC.::....:: --g-
~ 

(NOTJ 4) 19f5 A I t _i_ 14 
ATI 1 ~ 

'---6" 
f-i-

(AT2) 1 r---ts~ AT2 1 r-zs-H r--zr-
'----

26 
21 

20 

23 
32 
35 

I 1 (NOTE 5 ) 

/'2"2 
• : 28 

ll_t ~ 
I "' · ~--< 

(NOTE 6) ,t:::::~--< I 40 r Cit:r-----< 

34 

38 TO 
449A 

33 KTU 
2ND 
CIRCUIT 

--r-r-----< P2 T 

-J~ P2 t ~ 

; 4 r---< 
--tr-

(NOTE 3 ) __.L---zgf---< 
I 20 f-----< 

14 
12 
13 
9 

37 
27 

NOTES : 
I. COI.UMH ASSIGNMENT fOil LEfT- HAND BLK IS 

COlUMN A-E AND fOil RIGHT-HAND BLK I S 
COLUMN f-6 . SEE BLOCK DIAGRAM COVER lNG 
THE 6684- 25 CONN BLK IN fiG. 7 . 

2 . TERM I NATE DEDICATED LEADS PER fiG. q_ 
3. PROVIDE STRAP ONLY If CI RCU I T IS USED 

WITH A 448A KTU. If CI RCUIT I S USED WITH 
A 448A KTU , NONE Of THE RI NGER CONNECTIONS 
SHO'./N fOR THAT CI RCUIT ARE REQUIRED. 

4. MULT I PLE THE RINGING LEADS fROM BOTH 
CI RCU I TS TO THE SAME AUD I BLE SIGNAL AT THE 
ATTENDANT STAT ION . 

5. MAKE SURE THAT RO'./ 33 IS NOT CONNECTED TO 
THE INTERRUPTER Oil USED fOR ANY OTHER 
CONNECT ION. 

6. fOil RINGING OPTIONS, CONNECT AS fOI.L0'./5 : 
fOil liNE RINGING - 1ST CIRCUIT - PROVIDE 
A STRAP fROM RO'./ 15 TO ROW II AND A STRAP 
fROM RO'./ 21 TO RO'./ 12 AND J1Q..1!!1! CONNECT 
THE RC LEAD. 
fOR COMMON AUDIBLE RINGING- 1ST CIRCUIT -
PROVIDE A STRAP fROM RO'./ 9 TO ROW II AND 
CONNECT THE RC lEAD fROM THE L1 NE CKT TO 
ROW 12. 
fOR LINE RINGING - 2ND CIRCUIT - PROVIDE 
A STRAP fROM ROW 22 TO RO'./ 32 AND A STRAP 
fROM RO'./ 28 TO ROW 31 AND DO NOT CONNECT 
THE RC LEAD. 
fOR COMMON AUDIBl E RI NG I NG - 2ND CIRCU I T -
PROVIDE A STRAP fROM RO'./ 40 TO ROW 32 AND 
CONNECT THE RC LEAD fROM THE Ll NE CKT TO 
ROW 31. 

(!) OPTION " UST BE APPLIED ON 4DOG KTU (OR 
EARLIER) LI NE CIRCUIT. 

@ OPTION MUST BE APPLI ED ON 400H KTU 
SEE BSP 518- 215-400 

* FOR LINE RING ING 
t FOR Cllf'I-10N AUD IBLE RI NG ING 

Fig . 29 - Nonded icated Lead Connections for 449A KTU (Immed iate Transfe r Control Circuit) in 690 Apparatus 
Mounting 
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NOTE 
1. 

2 . 

3 . 

4. 

34A VOICE 
COUPLER 

1 3 TO CUSTOMER ( 
PROVIDED --- -
MUSIC SOURCE 2 4 

----

( T TO 
CO/PBX R 

TO STA ( : 

LINE CIRCUIT T(CO) 2NO 

I T(STA) CKT 

l 

rD 
R(CO) 

c R(STA) 

400D(MD) 
400G 

DR 
3RO 
CKT 

(NOTE 3) 

S: 
COLUMN ASSIGNMENT FOR LEFT HAND BLK 15 4TH 
COLUMN A-E AND FOR RIGHT-HAND BLK 15 CKT 
COLUMN F-B, SEE BLOCK DIAGRAM COVERING 
THE SSB4-25 CONN BLK IN FIG . 5. 
TERMINATE DEDICATED LEADS 
PER FIG . 7. 
400H NOT COMPATABLE WITH 451B 
KTU . 5TH 
7TH CKT T(CO) AND T(STA) CKT 
MUST BE BRIDGED ON SAME 
ROW OF CONN BLK . 

6TH 
CKT 

7TH 
CKT 

(NOTE 4) 

> 

> 

> 

> 

..... 

ISS 6, SECTION 518-215-420 

6684- 25 CDNN BlK 

lff!fH] 
RO" ASS!Gift NT (NOTES 1 ANO 21 

CONN A 
(BLK 1) 

690 CONN A 

MT 
( BLK 1) 

27 -MR 28 
T1(CO) f-----

11 
R1(CO) f-----

12 
T1 (STA) f-----

10 
R1(STA) f---

13 
T2(C0) f---

14 
R2 (CO) -

30 
T2 (STA) -

15 
R2(STA) f-----

23 
T3(C0) f-----

3 
R3(C0) f---

17 
T3(STA) f-----

4 
R3(STA) f---

18 
T4(CO) f---

8 
R4(CD) -

1 
T4(STA) -

16 
R4(STA) f-----

2 
TS(CO) f-----

19 
RS(CO) f-----

24 
TS(STA) f---

20 
RS(STA) f---

5 
TS(CO) -

29 
RS(CO) -

31 
TS(STA) - 32 
RS(STA) -

25 
T7(CO) f-----

26 
R7(CO ) f---

21 
T7(STA) f---

26 
R7(STA) f---

22 ...___ 

~ 

, 

, 
, 

' 

\ 
I 

~--' 

35 

36 

0 

19 

20 

21 

39 

22 

30 

12 

24 

13 

25 

8 

14 

23 

9 

26 

31 

27 

16 

37 

34 

38 

32 

33 

28 

29 

TO 45 1-TYPE 
KTU 

Fig. 30-tNondedicated lead Connections for 4518 KTU (Music-On-Hold Circuit) in 690 Apparatus Mountingt 
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SECTION 518-215-420 

TO LAMP ASSOC I ATED 
WITH DIAL 
INTERCOM AT 
SELECTED STAT ION 

TO 425A (MD) OR 
B KTU SELECTED 

LEAD OF COOE ASSIGNED 
TO PRESET CONFERENCE 

TO 407B(MD) , 407C OR 
424A(MD) , 424 8 (MD) OR 
424C KTU 

TO DSS SIGNAL 

421A KTU 
668<4-25 
CONN BLK 

ROll ASS I GN~NT 

(NOTES I ,2 AND 3) 

CONN A 
(BLK I) 

69D 

CONN B 
(BLK 2) 

v 
v 

LErT- HAND 
BLK 

RIGHT-HAND 
BLK 

s HOIIN fOR 
ONLY 

13 

35 

,. 

20 
TO 
421A 

16 
KTU 

23 

36 

22 

21 

TO SELECTED "R • 
LEAD Or CODE 
ASS! GNED TO 
PRESET 
CONfERENCE 

TO PRE SET 
CONfERENCE CKT 
OR DIODE MATRIX 
Of BAS I C DI AL 
INTERCOM 
(NOTE 5) 

41 3A KTU 
668<4-25 
CONN BLK 

ROll ASSIGNMENT 
(NOTES I AND 2) 

STRAP 

KEY ASS IGNED TO ___/ 
PRESET CONfERENCE 

(NOTE 4 ) 

CODE 

NOTE S: 
I , COLUMN AS SI GNMENT f OR LErT - HAND BLK I S COLUMN A-E AN D f OR RIGHT-H~ND 

BLK I S r-B . SEE BLOCK DIAGRAM COVERI NG 66B4- 25 CONN BLK I N fiG . 5 OR 7, 
2. TERMINATE DEDI CATED LEADS PER f i G, 9. 
3. \/HEN TH I S CI RCUI T I S PROVIDED, RING VOLTAGE ( 105Vt) MUST BE USED TO 

OPE RATE THE AUDIBLE SIGNALS CONNECTED TO THE DIAL INTER COM LI NE . 
4 , PROV I DE THE 413A KTU ONLY WHEN ACCE SS TO THE PRE SET CONf ER ENCE I S BY 

DI AL CO DE OR BY DI AL CO DE AND DSS, DO NOT PROVIDE THE 413A KTU WHEN 
ACCESS TO THE PRE SET CONfERENCE IS LIM I TED TO DSS. 

5. THE "C A" LEAD MUST CONNECT TO THE DI ODE MATRIX WHETHER OR NOT THE 
413A KTU IS PROV I DED . 

OPT I ON STRAPP I NG ON 421 A KTU OPT I ON BLK 

OPT I ON fEAT URE 
STRAP 

TERMINALS 

w PRESET I TO 2, 
CONfERENCE 7 TO 8 

13 

14 TO 

12 

41 3A 
KTU 

Fig . 3 1-Nondedicated Lead Connections for Preset Conference Circuit of a Deluxe Dial Intercom Line (421A 
KTU in 69D Apparatus Mounting and a 413A KTU in a 698 or 69D Apparatus Mounting ) 
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ISS 6, SECTION 518-215-420 

69D 

fIELD CONNECT IONS 698 

6684 · 25 
CONN BLK 

ROW ASS I GNMEfrtT 

(NOTES I AND 2) 

LEF'T OR R IGHT - HANO BLK 

SHOWN fOR RE fERENCE ONLY 
TO SIMILAR 

TYPE PRIVATE 
LIN[ UNIT ~r:~: 1-------~ ~4 
AT DI STAN T . 

END (NOTE 3) 

::c'~:' [_E=~· ====t±±l I B=;: I =: :: 
TO SIGNAL [ 
KEY (NOTE 4) 

s 
SG -

TO [ 
8 OR 8 1 

R ... 
RG '-

R OR Rl (W,T, R) AUD I 8LE 
SIGNAL .~ 

TO [~R:I ~::_-=--=-~f-@_s,_N _ __ ..Jt @ ~:~~;X ~A(RC) J 

NOTES: 

I , COLU MN ASS I GNMENT fOR L ErT - HANO BLK 

IS COLUMN A- [ AND fOR RIGHT - HAND 

BLK I S COLLMN f-B. SEE BLOCK DI AGRAM 
COVER I NG 6684- 25 CO NN BLK IN fiG. 
5 OR 7. 

2. TERMINATE DEDI CATE D LEADS PER fiG. 9. 
3. PVT LINE CKT AT DISTANT END MAY BE A 

414A KTU , 419A KTU,2046. KTU , OR ANY 

OTHE R TYPE PVT LI NE UNIT REOU I RING 

RINGING VOLTAGE f OR THE R tNGUP 
CIRC UIT MID f URNISHING RI NGING 

VOLTAGE fRO M THE S I GNAlltiG CK T. 
4. SIGNAL KEY MAY BE A CONVERTED PI CKU P 

KEY OR ANY EXTERNAL NONLOCKING KEY. 

~ . FOR SATISFACTORY AUDI BLE RINGBACK TONE , THE 
RINGING SUPPLY MUST CONTAIN AN AUDIBLE 
COMPONENT. 

* STRAP TO B GRD (DED ICATED WIRING ) OF 
APPARATUS MOUNT I NG 

5 19 

6 20 

II 25 

9 23 

10 24 

16 
TO 461A KTU 

OPTI ON STR APPING ON 46 1A KTU OPTI ON BLK 

OPT I ON r EATURES 

w UNDER JNTERRUP"T ED RING 
f---- CONtROl or 

STEADY RING T TI ME-OUT t---
s A.U O I BLE 

C I RCU J1 COMMON WITH 0 I ODE 
(8 REL~Y) MA.TR I X CONTROL 

t--- 5 1 GNALS 

R UNDER STEADY RING 
f---- CONtRO L or 

CO MMON WITH Dl ODE 
N R RELAY MATRI X CONTROL 

X I 0 SECONDS 
t---

z I 3 SECONDS 
t--- TIME- OU T 
WITHOUT 
X OR l 23 SECONDS 

M AUDI BLE R I NGBACK TONE (NCTE 51 

STRAP 
TERM I NALS 

7 TO 8 

6 TO 7 

7 TO 8 

4 TO 6 

I TO 2 

2 TO 3 

REMOVE 
X OR Z 
STRAPS 

9 TO 10 

Fig. 32-Nondedicated Lead Connections for 461A KTU (Manual Signaling, Ringdown Private Line Circuit) in 
698 Of 690 Apparatus Mounting 
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66&4-25 COI<N(CT lNG BLOCK 

~ 
ROW ASSIGNMENT (NOTES I AND 2) 

CONN B 
(BLK 2) 

RIGHT -HAND BLK 

"B" BAT 
( S([ ~ 47 

NOTE 3 

"B" GRO 
48 6 

L___6_9_B_.._ __ c_ON_N_A __ _._ ___ c_ON_N_B __ _jr RI GHT OR LEfT -HAND BLK 

"B" BAT 
43 43 

"B" CRO 
6, 20, 44 6, 20 , 44 

NOT[S ' 
I. COt..UMN ASSIGNMENT fOR L(fT-HANO BLK I S COLUMN A- ( AND fOR 

RIGHT - HAND BLK IS COLU"" f-8. SH BLOCK DIAGRAM COV(R ING 
66&4-25 CONN BLK IN fIG. 5 AND 7. 

2. TERMINAT[ DEDICATED LEADS PER fiG. 9. 

3 . KTU MAY BE PLUGGED INTO EITHER CONNECTOR, BUT "B" BAT MAY BE 
PICKED UP ON ROW 47 Of BLK I ONLY. 

lj TO 467A 
KTU 

IS 

l7] TO 
467A 

I S KTU 

Fig. 33 - Nondedicated Lead Connections for 467A KTU (Voltage Monitor Circuit) in 698 or 690 Apparatus 
Mounting 
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6664 - 25 CONNECT INC BLOCK 

1. COLUMN A SS !CNM(~T f OR L£rT-HAN0 BLK I S COLU MN A-( AND fOR 

R IGHT - HAND BLK I S COLUt<N r-B. 5(( BLOCK DIACRAI< COVERING 

66~4 - 25 CONN BLK IN ri C. '> ANU 7 . 

2 . T(R~IINAT( OEOICAT(Q LEAD P(R fiG. q_ 
3. KTU >lA Y BE PLUGGED INTO EITHER CONNECTOR BUT !IOV MAY SE 

PICKED UP ON ROW 37 Of tll K I ONLY. 

ISS 6, SECTION 518-215-420 

Fig . 34-Nondedicated Lead Connections f« 469A KTU (Lamp Extender Circuit) in 698 or 690 Apparatus 
Mounting 
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T 

R 

A 

RESTRICTED A1 

KEY TEL LG SET 
L 

RG 
-

RC -

T 

R 

A 

UNRESTRICTED A1 
KEY TEL 

SET LG 

L 

RG 

RC 

6684-25 CONN 8LK 

COL A 
8LK 1 

690 
COL 8 
8LK 2 

698 CONN A 

T 
TO(-

1 

c.o . . ~ 2 

~ 3 

R 4 

A(U) 5 

A 10 

L....!_ 

R 

/ LEFT -HAND 8L K 

~RIGHT-HAN 
LEF 

D 8LK 
T OR RIGHT- HAND 

CONN 8 

15 

16 

17 

18 

19 

24 

8LK 

471A 

~ 
~ 
~ 
f---< 
f---< 
~ 

KTU 
14 

9 

12 

13 

16 

400 TYPE KT u 
14 

9 

12 

13 

16 

8 

Fig. 35-Nondedicated Lead Connections for 471A (MD) or 4718 KTU (Battery Reversal Toll Restriction Circuit) 
in 698 or 690 Apparatus Mounting 
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66B4-25 CONN BLK 
KEY TEL SET [QJJlJ] LS PU 0 0 0 0 0 0 

r-- - R ROW ASSIGNMENT 
NET. (SEE NOTES 1 ANO 2) 

T 

l 1 CONN I RIGHT I '---- '--- 690 P1 (B) BLOCK 

T -
3 

R -
4 

Y1 -
1 

Y2 ,....-
23 

Y3 1---
22 

Y4 1---
TO 407 25 
OR 424- Y5 r--
TYPE KTU 26 

CG 1--
14 

TTG -
19 

RS1 -
RS2 T RH 

32 
-

---<-.>-- 28 
_u~ 

(NOTE 3) 

NOTES : 
1. SEE BLOCK DIAGRAM COVERING 66B4-25 CONN BLK IN FIG . 5. 
2. TERMINATE DEDICATED LEADS PER FIG . 7. 
3. DIODE (400J , LOCALLY PROVIDED) MUST BE FURNISHED IN 

SYSTEM EQUIPPED WITH DIAL TONE . 

B12 

B13 

B14 

B30 

/ B29 

J B32 

B33 

B2 1 

B36 

B3B 

B26 

4. WHEN ADDING THE 440A KTU (MD) TO AN EXISTING SYSTEM EQUIPPED 
WITH A 420A KTU , A DIODE MUST BE INSTALLED IN THE TTG 
LEAD CONNECTING TO THE 420A KTU . SEE FIG . 14 COVERING 
CONNECTIONS OF THE 420A KTU . 

TO 440A 
(MD) DR 
478B 
KTU 

Fig . 36-tNondedicated Lead Connedions for 440A (MD) or 4788 KTU (TOUCH-TONE Adapter Circuit) in 
690 Apparatus Mounting. 
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RESTRICTED TELSET 

LS PU 
- - T 

NET. R 

A 
A1 •I 

L-- HOLD L--

NONRESTRICTED TElSET 

lS PU 
~ ~ T 

NET . R 

AH ·' ' 
A(U) 

L-- HOLD L--

4DO-TYPE lffB:B] 
LINE ROW ASS!G/ftNT 
CIRCUIT (NOTES I ANO 21 

II 690 CONN A CONN B 
T R 

.I (BlK 1) (BlK2 ) SHOWN F 
lEFT RIGHT REFEREN 
BLOCK BlOCK ONL Y T 

OR 
CE 

3 12 
R 

4 13 
A 

10 
A(U) 

5 ' 16 
T (CO) 

TO co( 1 
LINE R (CO) 

2 

14 

9 

NOTES : 
1. SEE BLOCK OIAGRAI'1 COVERING 66B4-25 CONN 

BlOCK IN FIG . 5. 
2. TERI'1INATE DEDICATED lEADS PER FIG . 7. 

TO 479A 
(1'1D) OR 
479B 
KTU 

Fig . 37-•Nondedicated Lead Connections for 479A (MD) and 4798 KTU (Rotary Dial Toll Restriction Circuit) 
in 69D Apparatus Mounting. 
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[ 
[ 
[ 

10 '" EQPT [ 

[ 
[ 
[ 

TO 33A ( 
OR 34A 
COUPLER 

1690 1 

T1 (STA) 

R1 (STA) 

L1 

AI 

T2 (STA) 

R2 (STA) 

L2 

A2 

T3 (STA) 

R3 (STA) 

L3 

A3 

T4 (STA) 

R4 (STA) 

L4 

A4 

T5 (STA) 

RS (STA) 

L5 

A5 

T6 (STA) 

R6 (STA) 

L6 

A6 

T7 (STA) 

R7 (STA) 

L7 

A7 

"2 

", 

ROW ASSIGN"ENT 
(SEE NOTES) 

CONN A I CONN B l 
(BLK 1) (BLK 2) 

31 31 Y- BL 

29 29 
BL-S 

,, ,, R-BL 

14 14 0-R 

2B 28 BR-BK 

12 12 
8L-R 

17 17 R- BR 

18 18 BR-R 

27 27 BK-BR 

30 30 S-BK 

16 16 G-R 

15 15 R-G 

1 1 W-BL 

5 5 W-G 

13 13 R-0 

10 10 s-w 

41 V-BL 

23 23 BK-0 

21 21 BK-BL 

B B BR-W 

4 4 0-W 

24 24 0-BK 

20 20 S-R 

2 2 BL-W 

26 26 G-BL 

25 25 BK-G 

22 22 
Bl-BK 

19 19 
R-S 

32 32 
BL-Y 

3 3 
W-0 

J 

J 

' 

J 

J 

34 

37 
0 

21 
36 
19 

24 
25 
35 

39 
23 

22 
14 

16 
20 

11 

30 

28 

8 

13 

31 
27 
9 

33 
32 
29 
26 

38 

12 

ISS 6, SECTION 518-215-420 

NOTES : 
1. COLU"N ASSIGN"ENT FOR LEFT HAND BLK IS 

COLU"N A-E AND FOR RIGHT HAND BLK IS B-F. 
SEE BLK OIAGRA" COVERING 6684-25 CONN BLK 
IN FIG . 5 

2. TER"INATE DEDICATED LEADS PER FIG . 7 

3. IF A 498A EQUIPPED WITH A 116A 1 C" IS 
INSTALLED IN CONNECTOR A, A SECOND KTU 
REQUIRING THE RN LEAD CANNOT BE USED IN 
CONNECTOR B. IF A SECOND 49BA IS USED IN 
CONNECTOR B, DO NOT EQUIP IT WITH A 116A1 
c" 

Fig. 38 - tNondedicated Lead Connections for 498A KTU (Music-On-Hold Circuit) Equipped With a 116A 1 
Circuit Module in 690 Apparatus Mounting. 
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SECTION 518-215-420 

6684-25 CONN BLK 
R I GHT-HANO BLK 
ROW ANO COLUMN 

BLK 2 

-----------~~ TO 69G APP MTG ~ 

·~ 

~ 

~ RN 
TO INTERRUPTER @ l 

TO POioi[R 105Vt @) ~ 
[ 

- 24 VOC K ® 

SUPPLY rOR tQ) 
AUDIBLE 18Vt, IOV! 

SIGNALS ~ 

~ 

TO 4278, 
SERIES 4 

OR C KTU 

~ ....::CG::___@:::o.N-~ 
- ~ 

OPTIONS 

z loll THOUT 
'TOUCH- TONE ' 

N WITH 
D I AL STATION 

M RINGE R 

K 
oc BUZZER 

TYPE 
OR BELL 

AUD I BLE 
AC BUZZER SIGNALS 

J OR BELL 

X INTERRUPTED 

NOTE : 
A COMMON RINGER MAY NOT BE 

USED WITH THE R2 LEAO IN 
THE 4078 I MOl KTU . A COMMON 

RINGER MAY BE USEO ON R2 
OF 407C KTU . 

Fig . 39-Basic Dial Intercom, Strapping and Power Supply Connections for 4078 (MD) or 407C KTU 
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66114-25 CONN 8LK 6684- 25 CONN 8LK 
L£rT-HANO 8LK RIGHT-HAND 8LK 
RO'ol AND COLUMN TO 69G ROW AND COLUMN 

8LK I 
APP MTG 

8LK 2 

~ II ~ 
R (I ) 

~ R (2) 

R(3) 
£ 

R(4) 

R(5) TO (S££ NOT£) >-E:::J R(6) 

R(7) 

R(B) 

R(9) 

RIO) 

TO 

PO\IER 
SUPPLY 

~ r 

TO INTERRUPTER[ ~:. VOC @ 1 ~ 
TO PO\IER 105Vt J1 ~ 

SUPPLY FOR IBVt, IOV!@ l0 
AUDIBLE -
5 IGNALS 

~ 
TO q 2 78 , 

SERIES 4 
OR C KTU [~RSI_®.::::...N I~ ..,:C:,::Gc.._ _ __:@:::N+ ~ 

ISS 6, SECTION 518-215-420 

OPTIONS 

z WI THOUT 
"TOUCH-TONE" 

N WITH 
DIAL STATION 

M Rl NG£R 

K 
DC 8UZZ£R 

TYPE 
OR 8£LL 

AU018L£ 

J 
AC 8UZZ£R SIGNALS 
OR BELL 

X I NTERRUPT£0 

NOT£ : 

I. ANY S£L£CT£D R LEAD ( R(I ) - R(O) ) 
MAY B£ ASSIGNED AS TH£ INI T IAL 
DI GIT Or A 2-DIG I T COD£ , TH£ R 
LEAD SO ASSIGNED HAY NOT B£ 
US£0 rOR A STATION COD£. 

2 . R2 LEAD OF 424A (MDI AND 4248 
(MOl AND 4248 (MDI ~ BE 
USED WITH COMMON RINGER . THE 
424C KTU .!!!:!: BE USED WITH 

A COMMON RINGER . 

Fig. 40- Bosic Dial Intercom, Strapping and Power Supply Connections for 424A (MD), 4248 (MD). or 424C 
I<TU 
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66B4-25 CONN BLK 
LEFT -HAND BLK 
ROW AND COLUI'IN 

BLK 1 

R(2) 

R(3) 

R(4) 

R(5) 

R(6) 

R(7) 

R(B) 

R(9) 

R(O) 

R(X1) 

R(X2) 

R(X3) 

R(X4) 

R(X5) 

R(X6) 

R(X7) 

R(XB) 

R(X9) 

TO 69G 
APP I'ITG 

II 

TO (SEE NOTE) 

66B4-25 CONN BLK 
RIGHT -HAND BLK 
ROW AND COLUNI'I 

BLK 2 

NOTE : 

OPTIONS 

K DC BUZZER 
OR BELL 

J 
AC BUZZER 
OR BELL 

TYPE 
AUDIBLE 
SIGNALS 

THE INITIAL DIGIT 1 IS ALWAYS 
TREATED AS THE FIRST DIGIT OF A 

TO POWER 
SUPPLY 

2 DIGIT CODE . THE DIGITS 2, 3, 4 
AND/OR 5 I'IAY BE USED AS TRANSFER 
DIGITS WHEN OPERATION IS EXTENDED 
TO 37 DR 55 CODES 

~ 
~ 

~ 
~ ® 

[ 

-24VOC ~ 

TO POWER 10V! ! 
SUPPLY FOR 
AUDIBLE @ 
SIGNALS ~ 

Fig. 41 - .Basic Dial Intercom, Strapping and Power Supply Connections for 494A KTUt 
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., 
D 

u:. 
$ 

"' 

r 
407 TYPE ICTU 

ROll AND COLUMN ASSIG-NTS roR STATI ONS 

424 TYPE KTU 

:b00~00000~~~~0~~0~~~ 

6684·25 
CONN 8Lk 

8lkZ 
INOTE II 

~R~~~~~~~~~~~~~~~ 
8~EI~~~~~§J~~§J~§J~~~ ffiB~ 

6684·25 
COHN 8lk 

8lk ' 

TOP 

Or KTU 

TERMINAL 

END Or 

KTU 

NOTE S' 
I , WH(H MAK I NG STATION CONNECTIONS, 

RUN STRA PS (T,R, LG,L) BETII[EN CONN 

BLKS I AND 2 AS SHO\IN IN INSET. 

2. RESISTOR R4 CAN BE ADJUSTED TO 

PROV I DE A TIMING CYCLE rOR THE 

RELEASE or RELAY 8 rROM 0.5 SEC TO 

2 .5 SEC. A TIMING CYCLE o r I .5 SEC 

I S PROV I OED BY THE r ACTORY. TURN 

KNURlED \IHEEL TO rULL CCW POSITION 

rOR 0.5 SEC TIMEOUT AND TO ruu CW 

POSI TI ON r OR 2 . 5 SEC TIMEOUT . 

TERM . ON 

0 1 AL INTERCOM 

(USE CONT INUOUS 

METHOD Or 

STRAPP ING) 

Fig. 42-Basic Dial Intercom, Station Connections 

I NSET 

TERMINALS ON CONN BLK 

iii 
Ill 

_t:Jo 

Ill 

?l .... 
5 z 
"' ... 
~ 

"' J. .., 
0 



SECTION 518-215-420 

661M-2S COHN BLK 
RIGHT -HANO BLK 
ROW ANO COLUMN 

BLK 2 

------------+-~ TO 69G APP MTG ~ 

~ 
~ 

TO PO\I£R SUPPLY ~ 

TO I NTERRUPTER[~ 
RN 

TO ~23A KTU SS ®1 ® 

[ 

16Vt,117.'t0".. ~ 
TO PO\I£R - 24 VOC ®/l@ Z9F 

!~~~~~/OR _I:.,:O:,::S~V=.t ____ ~-
SIGNALS ~ 

~ 

~ 
400J ~ PROVIDE 

LOCALLY r 

OPTIONS 

z WITHOUT 
"TOUCH- TONE' 

N WITH 
DIAL STATION 

H RINGER 

K 
DC BUZZER 

TYPE 
OR BELL 

AUDIBLE 

J 
AC BUZZER SIGNALS 
OR BELL 

X I NTERRUPTEO 

INTERRUPTED 

R WITH STATION 
BUSY TONE 

NOTE : 
A COMMON RINGER MAY NOT BE 
USED WITH THE R2 LEAii'DN 

407 8 (MDI KTU . A COMMON 

RINGER .!!!:! BE USED WITH R2 
LEAD ON 407C KTU. 

*-PAIRED WITH LF LEAD TO 

PREVENT NOISE CONDITION . 

Fig. 43-Deluxe Dial Intercom, Strapping and Power Supply Connections for 4078 (MD) or 407C KTU 
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6684·25 CONN BLK 6684- 25 CONN BLK 

LErT- HANO BLK RIGHT -HAND BLK 

ROll AND COLUMN TO 69G ROll AND COLUMN 

BLK I APP MTG BLK 2 

~r----,-,..-'' ' .... ------jlfffffD 

TO 
?OllER 
SUPPLY 

TO INTERRUPTER[~ 
RN 

TO 423A KTU SS ®!@ 
TO PO\IER -24 VOC ® @ 

[ 

18Vt,IOY!Q)~ ~ 

SUPPLY FOR I OSV t 
AUDIBLE --'-----~ 

SIGNALS ~ 

TO 4278, 

SERIES 4 

OR C KTU 

400J 0 lODE 

PROVIDE 
LOCALLY 

[

_ Rs_ l __ -'®'-+ ~ 

!® 
__ cG _ _ ®_~ 

ISS 6, SECTION S 18-215-420 

OPT IONS 

z Il l THOUT 
"TOUCH-TONE" 

N Ill TH 
01 Al STA TION 

M Rl NGER 

K 
DC BUZZER 

OR BELL TYPE 
AUDIBLE 

J 
AC BUZZER 51 GNALS 
OR BELL 

X I NTERRUPTEO 

INTERRUPTED 

R WITH STATION 

BUSY TONE 

NOTES : 

I. ANY SELECTED R LEAD I R (I ) - R (0) I 
MAY BE ASS I GNED AS THE IN IT IAL 

DIGIT o r A 2-DIGIT CODE. THE R 

LEAD SO ASSIGNED MAY NOT BE 

USED FOR A STAT I ON CODE • 

2. A COMMON RINGER MAY NOT BE USED 

WI TH R2 LEAO OF 424A ( MD ) AND 

4248 ( MO l KTU'S. A COMMON RINGER 

MAY BE USED WITH 424C KTU. 

* - PA IRED WITH LF LEAD TO PREVENT 

NO ISE CONDITION . 

Fig . 44-Deluxe Dial Intercom, Strapping and Power Supply Connections for 424A (MD). 4248 (MD). or 424C 

KTU 
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BLK I 

TO 69G 
APP MTG E/W 407BIMDI OR 407C/ 

424AIMD), 424BIMO) 424C KTU n· 
LG 

LA 

LR, Y4 

BLK 2 

LG 

LA 

STRAP WHEN 

TO 69G APP NTG 
EIW 42~A I MOl OR B KTU 

LR 

ret 
rcz 
r c3 

All 

AL2 

TC 

01 

BR 

BY I 

BLK 2 

[~
BAT 38r 

TO B GRD z4r 
POW[R 
SUPPLY 

~ 
TO (~T 31r 
I NTERRUPT[R MG 3Zr 

STRAP WHEN 407BIMDI ~ 
OR 407C KTU PROV ~ ~ 

~~L~T~~ ----~--------~-----------------. ·~r 
LT2 ~ 

424A(MD) , 
424BIMDI 
OR 424C 
KTU PROV 

Fig . 45 - Deluxe Dial Intercom, Strapping and Power Supply Connections for 42SA (MD) or 4258 KTU 
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... a 
Ul .. 
Ul 
Ul 

424 TYPE KTU ROW AND COLUMN ASSIGNMENTS FOR STATIONS 
~-- ----------------------

407 T YPE KTU 

=000G0G0GG~~~0~~0~0~~ 

l:q~~~ ~ ~ R 36r 36E 36D 36C 6B 

TO 

~~~ ~ 88 68 ~ tffij ~ 4A 8A lOA IZA A 

!~D[~68 68 SIG 4A 8A ~ A ffiE A ffiE A 

TOP 

or KTU 

~ r ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~=-~K 40D 40C 408 44r 44E UD 44C 446 48r 48E 48D 48C 486 ::;~~4~:0ATE I) 

KTU 

~~~~~~~~~~~~~~~~~ 18A 20A 2ZA 24A 26A 28A 30A 3ZA 34A 36A 38A 40A 42A «A 4~A
8

~:D; 
OR B KTU 

ffiEffiE~ 18A 20A ffiE A ffiE ffiE ffiB ~ ffiB tilij tilij ffiB ffiE ffiB tilij =-~K 26A 28A 30A 32A 34A 36A 38A 40A 42A 44A =~~~4Z4A 

T[RH I NAL 

END Or 
KTU 

NOTES: 
I. WHEN •AKING STATION CONNECT IONS, RUN 

STRAPS (T ,R) BETWEE N CONN BLKS I AND 2 
AS SHOWN IN INSET . 

2 . RESISTOR R4 CAN BE ADJUSTED TO PROV I DE 
A TI"ING CYCLE FOR THE RELEASE or RELAY 
B FROM 0.5 SEC TO 2 . 5 SEC. A T IMING 
CYCLE OF 1.5 SEC I S PROV I DED BY THE 
r ACTORY. TURN KNURLED WHEEL TO FULL 
CCII POS IT ION FOR 0.5 SEC T IMEOUT AND TO 
FULL C\1 POS I TON r OR 2.5 SEC TIME OUT. 

Fig. 46- Deluxe Dial Intercom, Station Connections 

INSET 

TERM . ON 

DELUXE DIAL INTERCOM 
AND 69G APP MTG I S 
D£DI CATED TO A 4078 OR 
424A KTU (USE 
CONT INUOUS METHOD OF 
STRAPPING) 

TERM ON 
CONN BLK 

KTU 

v; 
"' 
-~ 

"' ?; 
..... 
0 z 
Ul 

co 
;.. 
Ul ,. 
~ 
0 



SECTION S 18-21 S-420 

TABLED 

DELUXE DIAL INTERCOM CONNECTIONS FROM 407-TYPE KTU TO ASSOCIATED AND OPTIONAL KTUo 

ASSOCIATED KTUS 
681M-Z6 TO 'AOVIDE OPTIONAL KTUS 

CONN 8LKS DELUXE DIAL INTERCOM 
LEAD 407- OR 42~ TYPE KTU 
DESIO ROW AND COLUMN " TOUCH-TONE" 'RESET CONFERENCE 
M¥7- ASSIGNMENT 4Z6AIMDI .U1A 
TYPE OR425B 

0228 023A 420A KTU• 4278 1A1 

KTU 
KTU KTU KTU 

IDSSI 426A SERIES4 421A 413A MAT. 
BLK 1 BLK 2 

OR 427C 8LK 

T lA-E • • • 
R 2A-E • • 

LA 6A-E • 
Yl 45A-E • • • 
Y2 46A-E • • • 
Y3 47A-E • • 
LR • 
Y4 48A-E • • • 
Y5 49A-E • • • 
J 50A-E • • • • 

FCl lF-B • 
FC2 2F-B • 
FC3 3F-B • 
ALl 4F-B • 
AL2 5F-B • 
TC 7F-B • 
Dl 9F-B • 

RSl lOF-B • 
TTG 14F-B • • • 
BR 15F-B • • 
LK 16F-B • 
RH 17F-B • • 
CG 18F-B • • 
BYl 19F-B • • 
ss 20F-B • 

B (1 -0 ) As assigned • 
for station 

R (1-0 ) connection • • • 
(See Fie. 42) 

• Connect required leads per Fia. 2 1. 
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TABLE E 

DELUXE DIAL INTERCOM CONNECTIONS FROM 424-TYPE KTU TO ASSOCIATED AND OPTIONAL KTUs 

-215 
LEAD CONNBLKS 

DESIO 407· OR G .. TYPE KTU 

'24- ROW AND COLUMN 4Z4AIM0) 

TYf'l ASSIGNMENT OR 02158 
K1\J 

BLK 1 BLK 2 

T lA-E 

R 2A-E 

LA 6A-E • 
Yl 45A-E 

Y2 46A-E 

Y3 47A-E 

LR • 
Y4 48A-E 

Y5 49A-E 

J 50A-E • 
FCl lF-B • 
FC2 2F-B • 
FC3 3F-B • 
ALl 4F-B • 
AL2 5F-B • 
TC 7F-B • 
Dl 9F-B • 
RSl lOF-B 

LTl 12F-B • 
LT2 13F-B • 
TTG 14F-B 

BR 15F-B • 
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BEU SYSTEM PRACTICES 
AT & TCo Standard 

ADDENDUM 518-215-421 
Issue 2, April 1980 

SERVICE 

1 A2 KEY TELEPHONE SYSTEM 

626A MODULAR PANEL 

1. GENERAL 

1.001 This addendum supplements Section 
518-215-421, Issue 2. Place this pink sheet 

ahead of Page 1 of the section. 

1.002 This addendum is reissued to provide 
information relating to the Federal 

Communications Commission's (FCC) Registration 
Program. 

1.003 Issue 1 of this addendum was issued to 
correct Fig. 8 (FW Option) and Fig. 9 

(S Option) and to show additional straps that are 
required when a 494A KTU is used. 

2. CHANGES TO SECTION 

Issue 1 Changes 

2.001 On Page 11, Fig. 8 and 9 are obsolete. 
New Fig. 8 and 9 are shown in this 

addendum. 

Issue 2 Changes 

2.002 On Page 1, following paragraph 1.05, add 
the following: 

1.06 After January 1, 1980, the 454C and 460C 
key telephone units (KTUs) must be used 

when providing their related services. Previously 
connected or Class C KTUs may be used for 
additions and maintenance at grandfathered instaUations 
for the life of the units, provided they are not 
modified. Class C stock may also be used in new 
installations after January 1, 1980. 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. Page 1 
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BEU SYSTEM PRACTICES 
AT& TCo Standard 

SECTION 518-215-421 
Issue 2, April 1979 

SERVICE 

1 A2 KEY TELEPHONE SYSTEM 

626A MODULAR PANEL 

1. GENERAL 

1.01 This section contains identification, installation, 
connection, and maintenance information for 

the 626A modular panel. 

1.02 This section is reissued to: 

• Provide information on the 4448, 469A, and 
494A key telephone units (KTUs) 

• Change the method of wiring options Y, 
N, and G. 

1.03 This issue is based on CD- and SD-69658-01, 
Issue 4. If this section is to be used with 

equipment or apparatus reflecting a later issue of 
the drawing, reference should be made to the CD 
and SD to determine the extent of the change(s) 
and the manner in which the section may be affected. 

1.04 •This issue of the section is based on the 
following drawings: 

SD-69567-01 - 4248 (MD) or C and 494A 
KTU 
SD-69906-01-440A KTU 
SD-69653-01-444A (MD) or 8 KTU 
SD-69930-01-454A (MD) or 8 KTU 
SD-69652-0l-460A (MD) or 8 KTU 
SD-69559-01 - 469A KTU 
SD-69931-01-4788 KTU 
SD-82227-01 - 7981 (MD) and 7982 Power 
Unit 

1.05 Refer to the following sections for information 
on associated KTUs and power units: 

Section 518-215-402-4248 (MD) or C, 440A, 
478A and 494A KTUs 

Section 518-215-403-469A KTU 
Section 518-215-100-460A (MD) or 8 KTUs 

Section 518-215-102-454A (MD) or 8 KTUs 
Section 167-440-201-19-, 20-, and 21-Type 
Power Unit 
Section 167-446-101 - 30-Type Power Unit 
Section 167-454-101-67D2 Power Unit 
Section 167-458-102-798-Type Power Unitt 

2. DESCRIPTION 

2.01 The 626A panel (Fig. 1) is designed for use 
with the 1A2 Key Telephone System (KTS). 

It provides a means for interconnecting a •number 
of button-per-path type dial intercoms.t The 626A 
panel can accommodate intercom configurations of 
1, 2, or 3 paths with capacities of 19 or 37 stations. 
•Intercom paths are selected by operation of the 
associated button on KTSs.t Rotary and/or 
TOUCH-TONE'" dialing can be provided. Lead 
terminations are provided in a quick-connect field 
to facilitate connecting optional features and for 
connecting to station blocks of a 1A2 KTS cross-connect 
field . 

2.02 The 626A panel measures 8-112 inches wide, 
18-1/2 inches high, and 6 inches deep. •It 

is equipped with eight 914B connectors paired 
vertically to accept 4- or 8-inch KTUs. The connector 
section is arranged to mount on a dedicated basis 
the KTUs listed in Table A. When the 4-inch 469A 
KTU (lamp extender circuit) is used in the panel, 
a snap-in guide assembly (841-683-501) must be 
installed over connector J2B.t 

2.03 The 2- and 3-path access circuits provide dial 
tone, selector seizure, and flashing lamps to 

all stations during selector seizure (dialing and 
ringing) and steady lamps to all stations while the 
circuit is in the busy mode. •The flashing lamps 
inform the customer that a call is in progress 
(selector seized) and no more calls can be initiated 
until the lamp goes steady or off (selector released). 
If 1-path intercom is provided (option Y, N or G), 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. Page 1 
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Tf'RMINALS 
(POWER UNI T INTEH CONNECT CABLE) 
WITH L- 461 493 COvER 

NOr( : 

Page 2 

NU',IIJfkED FOil REFE~tNCE ONLY 

co·mcc 

FUSE. BLOCK 
ASSE:MBLY 

Fig. 1-•626A Panel• 



ISS 2, SECTION 518-215-421 

TABLE A 

626A PANEL DEDICATED KTUs 

CONNECTOR KEY TELEPHONE UNIT 

424B(MD) or C--Dial Intercom Ckt. 
Rotary Only 

1A and 1B 
494A-Dial Intercom Ckt. 

TOUCH-TONE Only 

2B Only* 469A- Lamp Extender Ckt. 

2A and 2B 460AfMD) or B-2-Path Intercom Ckt. 
454A(MD) or B--3·Path Intercom Ckt. 

3A and 3B 444A(MD) or B--Selector Extender Ckt. 

4A and 4B 440A-TOUCH-TONE Adapter Ckt. 

478A-TOUCH-TONE Adapter Ckt. 

* A 469A KTU requires a snap-in guide assembly 
(841683501) to hold the 4-inch circuit pack 
in place. 

steady lamp only is supplied and dial tone is not 
furnished except for the 494A KTU .t The selector 
extender circuit is used with the intercom selector 
to extend the dial code capability of the intercom 
from 19 codes to 37 codes. t The lamp extender 
circuit is used to provide current to lamps 0-19 of 
the 37-code 1-path intercom (option Y).t Audible 
signaling in the 2- and 3-path intercoms can be 
either a single spurt or an interrupted signal, while 
the audible signal for the 1-path intercom is a 
single spurt ring. 

2.04 Power for the 626A panel is provided by 
an external power source and is fed to the 

panel by a plug-ended power cable. The power 
cable is located at the top of the panel above the 
KTU connectors. Fuses are provided in a fuse 
block, located just below the power cable, for the 
-24V talk, -24V signal, and the 10 Vac interrupted 
ringing sources (Fig. 2 and 3). Located below the 
KTU connectors and above the terminal fie ld are 
seven lamps and six fuses. One lamp is connected 
to the rode selector (4248/ C or 494A KTU) lamp 
lead to indicate the status of the selector. The 
remaining six lamps and six fuses are connected 
to the path access circuit lamp leads on a 2-lamp/ 2-fuse 
per-path basis (Fig. 3). 

2 .05 The lower section of the 626A panel has 
two connecting blocks, light yellow in color, 

that contain 66-type quick-connect terminals (Fig. 
4). These blocks are 20 terminals high by 10 
terminals wide. The upper 4 horizontal rows of 
the connecting blocks contain power option and 
function terminals to interconnect the various 
intercom arrangements and optional features. The 
lower 16 horizontal rows of the connecting blocks 
provide the station cross-connect terminals for 
station codes and for the first- and second-path 
intercom stations. The third intercom path access 
ci rcuit common leads are brought out on rows 1 
and 2 of the second connecting block. Straps must 
be run to a separate 66-type connecting block 
(Fig. 5) for distribution to the third-path intercom 
station. 

2 .06 The total ±10V lamp power required per 
intercom path is approximately 1.6 amperes 

(37 station lamps and 2 maintenance lamps). The 
maximum ±10V power required is dependent on 
the number of intercom paths and the number of 
stations on each path. In a fully equipped 3-path 
intercom, power required for the lamp steady mode 
is about 4.8 amperes. Lamp flash power requirements 
do not exceed 1.6 amperes as the selector serves 

Page 3 
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SELECTal 
STATUS 
LAMP 

Page 4 

474B/424C 19 CODE 
SELECTOR CIRCUIT 

• •DB/4548 2 al S PATH 
ACCESS CIRCUIT (NOTE I ) 

FUSE Bi..OCK 

444A SELECTOR 
EXTENDER CIRCUI T 
(NOTE ~) 

440A/47BB TOUCH-lONE 
ADAPTER 

':,=""'--"''-..._:=J"lr- FUSE AND 

NOTES ' 
I. THE 460B KTU IS A 2-PATH ACCESS CIRCUIT. 

THE 454B KTU IS A S-PATH ACCESS CIRCUIT. 
2. THE 444A KTU CAN ~NLY BE USED ~ITH THE 

4746 OR 424C KlU. 

LAMP BLOCK 

626A PANEL 

Fig. 2-tKTU Arrangement, 626A Panel. 

KS- 14174, LB(BRCAIN) 

0 

FUSE, 70H l/4 A 
FIRST INTERCOI4 
PATH 10V FIRST INTERCOI4 

FIRST I NTERCOI4 
PATH 10V 
LAMP FUSE, 
STATION CODES 
20- S9 (70A, 
1 -1 /lA) 

PATH LAMP, 
STATION CODES 
. 0-1 

FIRST I NTERCOI4 
PATH LAMP, 
STATION CODES 
20-l9 

SECOND I NTERCOI4 
PATH 10V 

SECOND I NTERCOI4 
PATH 10V 
LAMP FUSE, 
STAT ION CODES 
20- l9 (70A, 
1- 1/3AJ 

KS-14174, L1(~ 1 TE) 
FUSE, 70A 1-1/3 A 

0 

SECOt«l I NTERC014 
PATH lAMP, 
STAT ION CODES 
.0- 1 

SECOND I NTFRCOI4 
PATH LAMP, 
STATION CODES 
<O-l9 

THIRD INTERCOI4 
PATH 10V 
LAMP FUSE, 
STATION CODES 
. 0-1 

THIRD INTERCOI4 
PATH 10V 
LAMP FUSE, 
STATI ON CODES 
20-l9 (70A, 
1- 1/lA) 

Fig. 3-tfuse and lamp Arrangement, 626A Panel• 

THIRD I NTERCOI4 
PATH LAMP, 
STATION CliDES 
,0-1 

THIRD INTERCOI4 
PATH LAHP, 
STATION CODES 
2D- l 9 



STAT I ON CODES 
lo-19 WHEN 19 
CODES ARE USED 
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I NTERC~ PATH 2[ 
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I NTERC~ PATH 2 [ 
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RG o o o o o o o o o o Re 
T2 oooooooo oo rz 
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BLOCK I 
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IIT31 IIR31 

A 
0 0 0 

(TO AUXILIARY 
0 I 2 A [ INTERCOM PATH 3 

~ : : : : 
0 0 0 ~ CONNECTING BLOCK) 

O oooooooooo o 
TI D o o o 0 o o o o OTI ] 
Ri o o o o o o o o o o RI INTERC C»1 PATH I 
Ll oooooooooo ll 
RCo o o o o o o o o o RC ) STATION 
RGo o o o o o o o o o RG CODES IG- 19 
T2 o o o o o o o o o o T2 ] 
R2o o o o o o o o o o R2 INTERCQo\ PATH 2 
L2 o o o o o o o o o o Ll 
Tl o o o o o o o o o o Tl ] 
R I o o o o o o o o o o R I I NTERCC»t PATH I 
u ooooooooooll 
Re o o o o o o o o o 
RG o o o o o o o o o 
TZo o o o o o o o o 
R2o o o o o o o o o 
L2 o o o o o o o o o 

BLOCK 2 

o RC J STATION 
o RG CODES lo- l9 

o T2 ] 
o R2 INTERC~ PATH 2 
o L2 

Fig . 4-tlntercom Path and Station Code Terminations, 626A Pane~ 

on ly one path at a time. The 67D2 power uni t is 
recommended for intercom systems with large 
lamp multiples. 

ORDERING GUIDE 

(a) Basic Panel: 

• Panel, Modular, 626A 

(b) Replaceable Components: 

• Lamp, 51 A 

• Fuse, 70A {1-1/ 3 amps) 

• Fuse, 70H (3/ 4 amp) 

• Designation Pin (Indicator, Fuse) 

KS-14174, L1-White 

KS-14174, L8-Brown 

(c) Associated Apparatus (Order Separately): 

• t Assembly, Guide, Snap-in, 841683501 

Note: The guide assembly is required only 
when the lamp extender circuit (469A KTU) 
is used .• 

• Unit, Telephone, Key 424B (MD) or C (Dial 
In tercom 19-Code Selector) 

Note: The 424A (MD) KTU is not recommended 
for use in the 626A panel as it is not compatible 
with the 444A (MD) tor B KTU .• 

• Unit, Telephone, Key 494A (TOUCH-TONE 
Selector) 

Note: The 494A KTU should be used in lieu 
of the 424-type KTU when TOUCH-TONE 
only is provided on intercom installations. 
The 494A does not require a 440A or 478B 
TOUCH-TONE adapter, and it cannot be used 
for a deluxe intercom arrangement. 

• Unit, Telephone, Key 440A (TOUCH-TONE 
Adapter) 

or 

Uni t, Telephone, Key 478B (TOUCH-TONE 
Adapter Circuit) -order when TOUCH-TONE 
service is provided 

Page 5 
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~ 
_l 

;K 1,:3 ll3 ( 
(A) 113 A B c 0 E F T3 

TTG IR3 Il3 -I/ 
0 'I_ (B) IR3 R3 

Y1 Y2 Y3 -v 
0 0 0 0 0 o (C) Il3 l3 

v 
0 0 0 (0) ) 113 T3 - -.... ,--./ 

P/0 BlOCK 2, 626A PAIEl l! JR3 R3 

NOTE 1/ 

't--
IL3 l3 

i 

I 
IT3 T3 

NOTES ' -1. STATIOII lNI' lEADS IR3 R3 llJST BE OIVIOEO 
r:-f/ BETWEEN H£ ll3 

TERIIINAlS . 00 NOT Il3 L3 
COIINECT All STATIONS 
TO A SINGlE ll3 
TERIIINAL 113 T3 

2 . RING GAOUNO (RG) ALSO 
sa!VES AS lAI'P GAOIHl 
(lG ) AND llJST BE JR3 R3 
STRAPPED 

ll3 l3 

P/0 AUXILIARY CONN BlK (66-TYPE) 

Fig. 5-Typical Arrangement for Connecting Stations to Third Intercom Path 

• Unit, Telephone, Key 444A (MD) or B 
(Selector Extender Circuit)-extends the 
codes of the 424B (MD) or C and 494A code 
selector to 37 codes 

• Unit, Telephone, Key 454A (MD) or B 
(3-Path Access Circuit)- order when 3-path 
intercom service is provided 

• Unit, Telephone, Key 460 (MD) or B (2-Path 
Access Circuit)-order when 2-path intercom 
service is provided. 

• t Unit, Telephone, Key 469A (Lamp Extender 
Circui t)-order when 1-path intercom with 
37 station codes is provided.t 

Page 6 

• Cord, Pl2D (Power Interconnect Cable)-order 
when necessary to extend the panel power 
cable 

• Unit, Power, 79Bl (MD) or 79B2 

• Cord, Power-order length requi red: 

824013288 (P-40J328) (4 feet) 

824013296 (P-40J329) (6 feet) 

824010995 (P-40J099) (12 feet) 

• Unit, Power (19-, 20-, 29-, or 30-Type)-order 
-as requi red for a separate power source if 



interrupted power can be obtained from an 
existing 584C panel or 232-type KTU 

• Unit, power, 67D2-order as required (see 
paragraph 3.06) 

• Block, Connecting, 92A-order as required 
to connect separate power uni t to panel 

• Unit, Telephone, Key 232C (Interrupter 
Type Key Telephone Unit)-used with 
separate power unit to supply interrupted 
voltages to panel 

• Block, Connecting, 66B4-25 

or 

• Block, Connecti ng, 6683-50-order as required 
for terminating common leads for third 
intercom path 

• Block, Connecting, 66M1-50-order as required 
for preset conference arrangement 

• Diode, KS-21765, L1, or equivalent-order 
as required for preset conference arrangement 

• Insulator, Terminal, C Clip-order as required 

• Cover, 151A 

• Cover, 153A, End Cap 

• Backboard, 185A1 (yellow)-order as required 

• Adapter, Plug, Power Cord, Hubbell BL-12433 

• Adapter, Bridging, 183B2-order as required. 

3. INSTALLATION 

3.01 The 626A is a wall-mounted panel and should 
be located with or in close proximity to 

1A2 KTS panels and power sources. 

3.02 Refer to the following sections for information 
on Key Telephone Systems: 

• 518-010-101-Centralized Key Telephone 
Installations 

• 518-010-105- Grounding and Special Protection 
Requirements 

ISS 2, SECTION 518-215-421 

• 518-215-419-620A, 641A, and 642A Modular 
Panels. 

3.03 Use care when transporting and unpacking 
the modular panel and KTUs to prevent 

damage to them. 

3.04 Power for the 626A panel may be supplied 
by a 79B1 (MD) or 79B2 power unit associated 

with a 1A2 KTS. In the event the power cord of 
the panel is too short to connect to the power 
unit, a P12D cord can be used. 

Warning: 115 volts may be present 
on the •105Vt 30-Hz RN terminal of 
the 626A panel when power is applied. 
Install a C clip terminal insulator 
over the U05Vt 30-Hz RN terminal. 

3.05 Where power cannot be supplied by a 79B1 
(MD) or 79B2 power unit, power can be 

supplied from a separate 19-, 20-, 29-, or 30-type 
power unit. A 92A connecting block (Fig. 6) 
provides a means for connecting the power cable 
of the 626A panel to the power unit. An interrupter 
must be provided with the separate power unit to 
furnish the interrupted voltages to the panel. All 
straps between the power unit and the 92A 
connecting block are made with 18-gauge (solid) 
wire. 

Note: In the 626A modular panel the Ring 
Ground (RG) also serves as Lamp Ground 
(LG) and must be connected on the station 
cross-connect field to the lamp grounds 
(continuous strapping is required). 

3.06 For modular panel installations that are 
subject to expansion or where a large lamp 

multiple is anticipated, a 67D2 power unit, for 10 
Vac power, can be used with two 92A connecting 
blocks to provide the required power for the lamps 
(Fig. 7). 

4. OPTIONS AND FEATURES 

4.01 The various optional arrangements for the 
626A panel are listed in Table B. 

FW Option 

4.02 The FW option (Fig. 8) is a factory-provided 
option. The FW option provides for two 

or three intercom paths with 37 station codes. 

Page 7 
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92A CONNECTING SLOCK 

TO 19· , 20·, 
29· , OR 30· TYPE 

POWER UNI TS 
AS REQU I REO 

(NOTE I) 

II OV RN 

IOV AC 

B SIG 

IIOV 30HZ 

A TL K 

A GRO 

Lf 

IOV RN 

B GR O 

LW 

MS 

ACG AND MG 

~ 105V RN 

~ IOV AC 

'<-' B SIG 

~ 105V 

'<-' A TL K 

_A GRD 

Lf 

IOV RN 

- B GRD 

-: Llol 

_liS 

--<-' ACG 
'<J 

POWER 
CORD II 

I 
b 

4 

B <I 10 

' 9 

12 
9 

B 
16 TO 626A PANEL 

2 
17 

19 
12 

20 
I 

7 
21 

5 
22 

4 
24 

(NOTE 21 

NOH So 

18 GAUGE 
SOLID WIRE 

I. I NTERRUPTED VOLTAGES, WHEN REQUIRED 
MUST BE SuPPLIED THROUGH AN INHRRUPTER. 

2 . CONNECT ING BLOCK TERMINAL ARRANGEMENT 

Fig. 6 - 19-, 20-, 29-, or 30-Type Power Unit Connection Using 92A Connecting Block 

Stations can utilize both rotary and TOUCH-TONE 
dialing. Digits 1, 2, and 3 are used as transfer 
digits and are not available for station codes. Where 
t he t hird in tercom path is used, an external (66-type) 
connecting block (Fig. 5) is required to connect 
the com mon leads. •In terrupted signaling is 
provided but single spurt signaling is available by 
applying option G.t 

Page 8 

Transfer digits are not restricted to 
digits 1, 2, or 3 • except when using 
a 494A KTU.t Any digit(s) can be 
used as a transfer digit(s). However, 

the digit(s) selected as a transfer 
digit(s) is forfeited as a station 
code. 

4.03 See Fig. 2 for location of the following 
KTUs which are required for FW option: 

• 424B or C-19-code selector circuit 

• t494A-TOUCH -TONE selector (when 
TOUCH-TONE only is required) 
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TO 67D2 
92A 92A 

P~ER 
CONNECTING BL OCK CONNECT I NG BLOCK UN IT 
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~ 
P~ER 

CORD CORD 
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I 
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I 
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I 

I 

I 

I 
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I 

I 

I 

I 
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I 
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Fig . 7-6702 Power Unit Connections Using 92A Connecting Block 

Note: If a 494A KTU is used, a 440A or 
478B TOUCH-TONE adapter is not required. 
(If a TOUCH-TONE adapter is not provided, 
Z option [Fig. 12] must be applied.)• 

• 460B-2-path access circuit 

or 

• 454B-3-path access circuit 

• 444A -Selector extender ci rcuit 

e . 440A or 478B-TOUCH-TONE adapter, if 
required .• 

S Option 

4.04 The S option (Fig. 9) provides for two or 
three intercom paths with 19 station codes. 

Stations can utilize both rotary and TOUCH-TONE 
dialing. Digit 1 is used as the transfer digit and 
is not avai lable for a station code. Station codes 
10 through 19 are connected to row C, terminals 
0 through 9 on block 1 of the 626A panel (Fig. 4). 

Where a third intercom path is used, an external 
(66-type) connecting block (Fig. 5) is required to 
connect the common leads. •Interrupted signaling 
is provided but single spurt signaling is available 
by applying option G .• 

4.05 See Fig. 2 for location of the fo llowing 
KTUs which are required for S option: 

• 424B or C-19-code selector circuit 

or 

e . 494A-TOUCH-TONE selecto r (when 
TOUCH-TONE on ly is required) 

Note: If a 494A KTU is used, a 440A or 
478B TOUCH-TONE adapte r is not required . 
(If a TOUCH-TONE adapter is not provided, 
Z option [Fig. 12] must be appl ied.)• 

• 460B-2-path access ci rcuit 

or 
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TABLE B 

626A PANEL OPTIONS 

INTERCOM REFER TO 
OPTIONS PATHS STATION CODES FIGURE 

FW* 2 or 3 37 8 

St 2 or 3 19 Rotary 
and/or 

9 

y 1 37 TOUCH-TONE 
10 

<lialing 

Nt 1 19 11 

z Non-TOUCH-TONE dialing 12 

E Interrupted ± 10V buzzer 13 

X Interrupted 105V 30-Hz ringer 14 

Uninterrupted (single spurt) ± 10V 
buzzer or for 18 Vac, 24 Vdc, ground, 

G or as required for signaling purposes 15 
other than provided (may require an 
external power source) 

Note : Ring ground (RG) also serves as lamp ground (LG) and 
must be connected on the station cross-connect field t o the 
lamp grounds (continuous strapping is required ). 

"' Factory-provided option . The 1, 2, and 3 digits are factory­
wired as transfer digits and cannot be used as stat ion codes. 
Other digits can be used as transfer digits, but it is not 
recommended. In the event it becomes necessary to use 
other digits, consult supervisor. 

t When no more t han 19 codes are provided, obtain the R( 10) 
to R(19) codes from the terminals on block 1 , row C, 
terminals 0 to 9, respectively, and not from the R(10) to 
R(19 ) terminals of block 2. 

• 4548 -3-path access circuit be used with the Y option to provide audible 
signaling. 

• t 440A or 4788 - TOUCH-TONE adpte r, if 
required .• 

Y Option 

4.06 The Y option (Fig. 10) prov ides for one 
in tercom path wi th 37 station codes. Stations 

can ut ilize both rotary and TOUCH-TONE dia ling. 
Digits 1, 2, and 3 are used as t ransfer digits and 
are not avai lable for station codes. Option G must 
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4.07 See Fig. 2 for location of the following 
KTUs wh ich are required for Y option: 

• 4248 or C-19-code selector circuit 

or 

• t 494A-TOUCH -TONE selector (when 
TOUCH-TONE only is req uired) 
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0 BLOCK 1 

=== 
II === 
II 
ll 

IC == 
I; 
2 

12 c::::::::J c::::::::J c::::::::J c::::J c::::::J 

t=:l t=:l t=:l t=:l 

= = == 
= === 
t=:l t=:l c::::::J t=:l 

t=:lc::::::J~c::::::J = II 
== == = ll 
=== = = IC 
=== = 
=== = = 12 
=== = 12 

=== = = l 

FACTORY PROVIOEO OPT I ON FOR 2 OR l INTERCOM PATHS 
ANO l7 STAT ION COOES EQU IPPED FOR ROTARY AND 
TOUCH- TONE DIALING. (ONLY Tl£ STRAPS SHOWN 
SUPPLY THIS OPT I ON) 

Fig . 8-FW Option 

~~c::::::Jc::::::J 

c:::::::J c::::::J c::::::::J t=:l = II 
c::::::J c::::::J c::::::J c::::::J =II 
c::::::J c::::::J c::::::J c::::J = ll 
c::::::::J c::::::::J c::::::J c::::::J = c 
c::::::J c::::::J c::::::J c::::::::J 

c::::::J c::::::::J c::::::J c::::::J =12 
c::::::Jc::::Jc::::::J~ 12 

OPT I ON FOR 2 OR l INTERCOM PATHS AND 19 STAT I ON 
COD£S WI TH ROTARY AND TOUCH-TONE DIALING. 
(ONLY HE STRAPS SHOWN SUPPLY THIS OPT ION) 

Fig. 9-S Option 

Note: If a 494A KTU is used, a 440A or 
478B TOUCH-TONE adapter is not required. 
(If a TOUCH-TONE adapter is not provided 
provide Z option !Fig. 12] must be applied.) 

• 444A or B-selector extender circui t 

• 469A- Lamp extender (requires a guide 
assembly to be installed over connector J2B; 
see ORDERING GUIDE for type of guide 
assembly)• 

• t 440A or 478B-TOUCH-TONE adapter, if 
required .• 

N Option 

Note: This option is a standard 1A2 KTS 
offering that can be provided with the 641A 
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* USE 16l62 ADAPTER CWl TERMINATE ON 
UNUSED TERM INAL OF TRANSFER DICIT CODE. 

OPTI ON FOR ONE INTERCOM PATH AND n STAT ION CODES 
~ITH ROTARY AND TOUCH-TONE OIALINC. REQUIRES A 469A 
KTU (LAMP EXTENDER CIRCUIT I IN J2B CONNECTOR 
( ONLY THE STRAPS SHOWN SUPPLY THIS OPTION I 

Fig . 1 0-·Y Optiont 

modular panel (see Section 518-215-419). It 
is included here for those installations that 
are expected to expand to two or three in te rcom 
paths and where more station codes will be 
required in the future. 

4.08 The N option (Fig. 11 ) provides for one 
intercom path with 19 station codes. Stations 

can utilize both rotary and TOUCH-TONE dialing. 
Digit 1 is used as the transfer digit and is not 
avai lable for a station code. Station codes 10 
t hrough 19 are connected to row C, terminal s 0 
through 9 on block 1 of the 626A panel (Fig. 4). 
Option G must be used with the N option to provide 
audi ble signaling. 

4 .09 See Fig. 2 for location of the following 
KTUs which are required for option: 

• 4248 or C-19-code selector circuit 

or 

• . 494A-TOUCH-TONE selector (when 
TOUCH-TO E only is required) 

Note: If a 494A KTU is used, a 440A or 
4788 TOUCH-TONE adapter is not required. 
(If a TOUCH-TONE adapter is not provided, 
Z option \Fig. 121 must be applied .) 
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• 440A or 4788-TOUCH-TONE adapter, if 
required.t 

Z Option 

4 .10 The Z option (Fig. 12) is required when 
rotary dial service is provided. It consists 

of a strap on block 1 of the 626A panel between 
row A, terminal 2, and row B, terminal 2. The 
Z option must be removed if the intercom is 
changed to TOUCH-TONE dialing. 

E Option 

4. 11 The E option (Fig. 13) provides interrupted 
10 Vac to operate station buzzers when the 

station codes are dialed . Option E consists of a 
strap on block 1 of the 626A panel between terminals 
4 and 5 on row A. 

X Option 

4 .12 The X option (Fig. 14) provides interrupted 
105V 30-I-lz ringing to operate station ringers 

when station codes are dialed. Option X consists 
of a strap on block 1 of the 626A panel between 
termi nals 5 and 6 on row A. 

• NOTE: Do not use X option with a 494A 
KTU-damage to the KTU may result.t 
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OPTION FOR ROTARY 
OIAL SERVI CE 

Fig. 12-Z Option 

4.13 The G option (Fig. 15) is used with 1-path 
intercom only and provides uninterrupted 

10 Vac power (single spurt) to operate station 
buzzers when the station codes are dialed. Option 
G may also be 18 Vac, 24 Vdc, ground, or other 
vol tages that may be required for signaling purposes. 

u c::::::::Jc::::::::JI::Jc::::::::J C:::. ,.P" 

OPT\ ON FOR I NTERRUPTEO 1 OV AC BUZZER 

Fig. 13-E Option 

0 BLOCK 1 0 

c:::::Jc::::::llc::::::::Jc:::::Jc::J~c:::::Jc=c= A 

c::::::Jc:::::Jc:::Jc::::::llc::::::::Jc:::::Jc:::::J c::::::J c:::::J 

c::::::::J c:::::J c::::::ll c::::::ll c::J c:::::ll 

Tl c:::::J c:::.c::::~ c::::::::J c:= c:::~ c::::::J c= c::~ 

I I 

ll 

OPTI ON FOR I~V lOHZ INTERRUPTED RING I NG 

Fig. 14-•x Option• 
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When any potential (voltage or ground), other than 
10 Vac, is to be used for (uninterrupted single 
spurt) signaling, the potential must be connected 
to block 1, row A, terminal 5 of the 626A panel 
by a separate lead. t The duration of the single 
spurt signal is adjustable on the 424-type KTU (see 
Section 518-215-402).t 

TO 
PO\JER 
SOURCE 
FOR 
18V OR 
24V OC 

RC ~:::~c:::~c:::::JI:::I~t:::::~t::~t:::::~r::::::::~c::~RC 

R; c:= c:= c:= ~=:~ c:::::J t:::~ c::~ c:= ~:::. c::J K 

OI'TION FOR 10V AC BUZZER UNINTERRUPTED 
SIGNAL OR FOR 18V DC, 24C DC, GROUND 
OR AS REQUIRED FOR S I GNAL I NG PURPOSES 
OTHER THAN PROV ICED (EICTERNAL PM:R 
SOURCE MAY BE REQU IRED). 

Fig. 15- G Option 

Preset Conference 

4.14 Preset conference is a feature which permits 
up to five preselected intercom stations to 

be signaled simultaneously by dialing a predesignated 
code. 

4.15 To connect preset conference, a lead is 
strapped from the R( ) terminal of the 

designated code to an external 66-type connecting 
block for distribution, via diodes (5 maximum), to 
the signaling leads of the selected conference 
stations. A typical preset conference arrangement 
is shown in Fig. 16. As illustrated in Fig. 16, 
stations 8, 18, 27, 28 and 29 are signaled when 
code 39 is dialed. In this arrangement, code 39 
cannot be used as a station code. 

4.16 When 10 Vac signaling is used, the sound 
of the audible signal wi ll be noticeably 

different on a conference call than on a normal 
call due to the effect of the diode on the signal 
voltage. 
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5. MAINTENANCE 

5.01 Maintenance of the 626A panel is limited to 
normal station repairs (including cable and 

inside wire), wiring checks of the panel, replacement 
of defective lamps and fuses, and replacement of 
defective KTUs. The internal ci rcuitry of the 626A 
panel consists of a flexible printed board and 
requires no maintenance. 

5.02 Before considering the replacement of the 
626A panel, make a check of the following: 

• Fuses in place and not blown 

• Lamps properly seated and not burnt out 

• KTUs securely mounted in proper connectors 
with retainers in place 

• Wiring on connecting blocks not loose, broken, 
or shorted 

• Power cable is securely connected 

• Proper options have been connected. 

5.03 When it is suspected a KTU is defective, 
replace the KTU with one known to be in 

good working order. This will determine if the 
KTU is defective or if there is a trouble external 
to it. Should a replacement KTU not clear a 
trouble, the trouble is external and the original 
KTU should be retur ned to service. No 
field maintenance is to be performed on KTUs. 

5.04 KTU functions are as follows: 

• 424B (MD ) or C-Basic selector-only 
19-code rotary dial intercom circuit, capacity 
of a maximum of ni neteen 1- and 2-digit 
codes. t Provides single spurt signaling for 
station selectiont (refer to CD- and SD-69567-01). 

• 440A - Adapter circuit used to convert the 
multifrequency signals (TOUCH-TONE) from 
the telephone to contact closures which 
supply ground to the proper leads of the 
424B (MD) or C selector (refer to CD- and 
SD-69906-01). 

• t 444A (MD ) or B-Extender circuit 
which expands the capacity of the 424B 
(MD), or C KTU and the 494A KTU to 37 



62GA PANEL 

P/0 BL()CI( 1 P/0 BLOCK 2 
STATION 
C!MECTION 
BLOCKS 

STA. COOE B 

ISS 2, SECTION 518-215-421 

RC8 

ST A. CODE 2B RC28 

1-----t-n-t-;::==-::.::::r 
STA. CODE_ :s __ R~ 

~==~rrH-;:==~ 

KS 217S5. L1 lOR EQUIVALENT) 

NOTES , 
1. AS ILLUSTRATED . STATION 

COOES B. 18 , 27 . 28 , ANO 
29 ARE SIGNALED ~liEN COOE 
39 IS DIALED 

2. A IIAXIIUI OF 5 STATIONS 
CAN BE CONNECTED FOR 
PRESET CONFERENCE 

3. HE CODE ASSIGNED TO 
ESTABLISH A CONFERENCE 
CALL CANNOT BE USED AS A 
STATION CODE 

4 . RING GROUNJ IRG) ALSO 
SERVES AS LAif' GROUND 
I LG) ANO PIJST BE STRAPPED 

Fig. 16- Typical Preset Conference Arrangement 

codes by providing two additional transfer 
digits. The 444B is the same as the 444A 
(MD) except two option plugs have been 
added which have application in the 21A 
Communication System. The 444B should 
be used as supplied from the factory, that 
is, with the option plugs in position 2-3 and 
5-6 (refer to CD- and SD-69653-0l).t 

Note: The 424A (MD) is not compatible with 
the 444A (MD) or B KTU. 

• 454A (MD) or B-3-path access circuit 
containing three separate intercom paths. 
Provides dial tone, flashing lamps to a ll 
stations during station selection, and steady 
lamps during a busy condition. Provides 
talking battery for all three intercom paths. 
Has the common control circuitry to connect 
the 424B (MD) or C • or 494At KTU to one 
path at a time • (with the 424B (MD) or C 
KTU, single spurt or interrupted ringing 
can be provided).t The 454-type KTU ha~ 
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a detect circuit to free the 424B (MD) or 
C KTU at the proper time (refer to CD­
and SD-69930-01 ). 

• 460A (MD) or B-2-path access circuit 
with the same features as the 454B KTU 
except it operates on two intercom paths 
(refer to CD- and SD-69652-01). 

• 469A-Lamp extender circuit to provide 
current to lamps 0-19 of 37-code single-path 
intercom. This is a 4-inch KTU and, when 
used in the 626A panel, requires the installation 
of a guide assembly over connector J2B 
(refer to CD- and SD-69559-01) .• 

• 478B-Adapter circuit used to convert the 
multifrequency signals (TOUCH-TONE) from 
the telephone to supply ground to the proper 
leads of the 424B (MD) or C selector. When 
used with the 626A panel, Y (factory-provided) 
option must be provided on the 478B KTU. 
Can be used with the 626A panel in place 
of the 440A KTU (refer to CD- and 
SD-69931-01 ). 

• .494A-TOUCH-TONE Selector circuit 
which provides basic TOUCH-TONE only 

ISS 2, SECTION 518-215-421 

intercom service for 19 codes. It has single 
spurt ringing, 10 Vac buzzers and line busy 
lamps. The 494A KTU also has low-frequency 
dial tone, capability of expansion to 37 
codes, and can be used for multipath intercom 
arrangements when used in conjunction with 
the 454- and 460-type KTUs. Screw switches 
S1 and S2 allow disconnection of the internal 
battery feed circuit for operation in 
button-per-path intercom arrangements. For 
single-path intercoms, the switches must be 
closed to supply talking battery to the tip 
and ring leads. This unit cannot be used 
for deluxe intercom arrangements (refer to 
CD- and SD-69567-01) .• 

5.05 As an aid for maintenance, Fig. 17 is provided 
to identify the terminals of the connecting 

blocks in the 626A panel. The letters above the 
terminals are the terminal designations. The 
terminals are symbolized in order to identify them 
with a connector. The numbers below the terminals 
indicate the pin number of the connector. An 
asterisk below the terminal indicates the terminal 
is connected to the power cable. 

Page 17 



SECTION 518·215-421 

T ACG CG 

~ r-"'i @ 
Zl • BG @ @ 0 

13 * 38 
RIIOI R!lll R(l21 
0 0 0 
14 B 22 

SCIO SC20 SC30 @ • • 
6 l9 10 
Tl 

• 
34 

Rl 

• 
14 
ll 

8 
R(OI I R( 1) R(2) 
0 I 0 0 
34 ) 1B 2l 
RG / 

11 

• 
I 

R2 

• 
0 
LZ 

T1 

R1 

ll 

Rl101 Rl211 Rl111 

0 0 0 
34 <8 2l 
RG 

1l 

R2 

L2 

LF !:,10 VRN 
0 0 

* * ! lOY l 
0 @ 
* 8 

Rl1 31 A(l 4) 

0 0 
24 27 

LA2 

BLOCK 1 
~ 

ss 
@ 

14 
J 

@ 
34 

R(l 51 
0 
0 

~ 
9 

R(l ) R(4) R(?) 

0 0 0 
15 <6 10 

Rl2ll Rl141 Rl251 

0 0 0 
z ~ 16 20 

105 VRN R TC TO 
0 [!] @ 0 
* 13 37 16 
LW T BY I TO 
0 [!] @ 0 
* 12 ,. 16 

Rl161 R( l7i R!l81 "S' 0 0 0 
1 " l 1 9 

~ 

T1 

R1 

l1 

R(6) R(7) R(B J R(9) 
0 0 0 0 
21 l2 lO 29 

RG 

12 

R2 

LZ 

11 

Rl 

ll 

R(261 R(271 Rl281 Rl2'll 
0 0 0 0 
Z1 l2 l O 29 

RG 

TC 

R2 

l< 

Fig. 17-tConnecting Block Terminal Identification (Sheet 1 of 3). 
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NOTES : 
1. NIJI'BERS UNDER TERMINALS OESIGNATE CONt.ECT~ PINS (SEE LEGENO}. 

UNNUMBERED TERM INALS APPEAR ON TERM I HAL BLOCKS ONlY. 

LEGEND 

CONNECT~ 
TE!f41 HAL 
SYI'BOL 

J1A 0 

J1B @) 

J2A • 
J2B @ 

JlA 0 

JlB @) 

J4l! [!] 
P()IER CABLE 

* TERMINALS 

2. AN AUX IL IARY CONNECTING BLOCK IS REQU IRED WI£N TH IRD INTERCOM PATH IS 
USED IN ~OER TO TERMINATE Tl£ ITl , IR3, AND IL3 LEADS . 

'· CONNECT~ ARRANGEMENT : 

"0'" ·o,. IJ "D'" J1A J2A JlA J4A 

19 l 9 19 l9 1 l9 19 l9 

"0'" n· ·o,. ·o,. J1B J2B J3B 

~9 l9 19 l9 19 l9 19 l9 

914B CONNECT~ 

Fig. 17 - t<:onnecting Block Terminal Identification (Sheet 3 of 3)t 
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SECTION 518-215-422 
Issue 3 , June 1980 

110A APPARATUS MOUNTING 

1 A2 KEY TELEPHONE SYSTEM 

1. GENERAL 1.05 This issue of the section is based on the 
fo llowing drawings: 

1.01 This section provides identification, installation, 
and connection information for the llOA 

apparatus mounting (Fig. 1) used in the 1A2 Key 
Telephone System (KTS). 

1.02 This section is reissued to: 

• Add information on snap-in card guide 

• Delete ordering information on the guide 
card 841059280 

• Add connection information for the 452A 
KTU (power failure ringing circuit). 

1.03 After January 1, 1980, connection of 
customer-provided equipment (CPE) or 

telephone company-provided equipment to the 1A2 
KTS requires the use of a 338 voice coupler when 
providing music-on-hold. Also after January 1, 
1980, the 4018, 4158, 471C, and 479C key telephone 
units (KTUs) must be used when providing their 
related services. Previously connected or Class 
C voice couplers and KTUs may be used for 
maintenance at grandfathered installations for the 
life of the equipment, provided they are not modified. 
Class C stock can be used in new installations after 
January 1, 1980. 

1.04 Incoming central office (CO) lines to be 
installed in compliance with the Federal 

Communications Commission's (FCC) Registration 
Program must be routed t hrough a standard 
network interface. Information on approved 
interfaces is contained in Sections 463-400-100 
through 463-400-150. 

NOTICE 

SD-69812, Issue 1-llOA Apparatus Mounting 

SD-69513, Issue 15-400D KTU (MD) 

SD-69651, Issue 5-400G KTU (MD) 

SD-69942, Issue 2-400H KTU 

SD-69475, Issue 6-401-Type KTU 

SD-69567, Issue 15-407-Type, 420A, 4228, 
423A, 424-Type, 4258, and 494A KTUs 

SD-69590, Issue 3-413A, 421A, 448A, and 
449A KTUs 

SD-69559, Issue 10-414A, 415-Type, 416A, 
418A, 419A, 461A, and 469A KTUs 

SD-69561, Issue 2-417A KTU 

SD-69489, Issue 6-428A KTU 

• sD-69530, Issue 6-429-Type and 430A 
KTUs• 

SD-69922, Issue 3-4518, 498A KTU, and 
116A1 Circuit Module (CM) 

• sD-69652, Issue 3A-452A KTU. 

SD-69917, Issue 1-467 A KTU 

SD-69921, Issue 3-471-Type and 479-Type 
KTUs 

SD-69931, Issue 1-4788 KTU . 

Not for use or disdosure outsid• the 
Rell System except under written agreement 

Printed in U.S.A. Page 1 
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Fig. 1- 11 OA Apparatus Mount ing (With Cover) 
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If this section is to be used with equipment or 
apparatus reflecting later issues of the drawings, 
reference should be made to the SDs to determine 
the extent of the changes and the manner in which 
the section may be affected. 

2. IDENTIFICATION 

PURPOSE 

2.01 The llOA apparatus mounting provides an 
alternate mounting facility for 400-series 

KTUs as add-on circuits to 1A2 KTS. 

ORDERING GUIDE 

2.02 Order basic unit as follows: 

• Mounting, Apparatus, llOA (F ig. 1). 

2.03 Replaceable components for the llOA apparatus 
mounting are to be ordered as follows: 

• Fuse, 70B 

• Fuse, 70G 

• Fuse, 70H 

• • Guide, Card, Snap-in-furnished with llOA 
apparatus mounting (comcode 84 1683501) .• 

2.04 The following associated apparatus or 
equipment is to be ordered separately: 

• Block, Connect ing, 66B4-25-two required 

• Cable, Connector, A25B-two required 

• Unit, Telephone, Key-as requ ired, see Table 
A. 

Design Features 

2.05 The 110A apparatus mounting (f'ig. 2) is 
designed with t he followi ng features: 

(a) Equipped with two connectors (A and B) 
aligned vertica lly to accommodate one 8- inch 

KTU or two 4-inch KTUs (Table A). 

• Note: The llOA apparatus mounting is 
factory equi pped with a snap-in guide card 
(comcode 841683501) which is used to guide 

ISS 3, SECTION 518-215-422 

the 4-inch KTUs in to connectors A and B. 
When using an 8-inch KTU, the snap-in guide 
card must be removed by unscrewing t he 
two screws holding it to the connectors and 
then pull ing the guide card from the connectors .• 

(b) Connectors A a nd B a re wired to two 
KS-16671, Ll plugs (Pl and P2} mounted 

on t he lower right (or rear ) of the apparatus 
mounting. 

(c) Louvered cover held in place on its upper 
a nd lower edges by screws. 

(d) Top, bottom, and center (w hen required for 
4-inch KTUs) card guides hold KTUs in 

place. 

(e) Recessed fuse panel reveals 70-type fu ses 
through a clear plastic cover. To replace 

fuse, remove cover by loosening two securing 
screws (Fig. 1 and Table B). 

(f) Dedicated leads (BAT, G RD, LF, LW, etc) 
appear on like-numbered pins of, and are 

strapped common between, connectors A and B. 
These leads are brought out of the apparatus 
mounting as individual conductors via plug P2. 

(g) Arranged for wall mounting with choice of 
positions: 

• 2 by 8-1/2 inch surface using upper and 
lower holes provided on fl anges 

• 8-1 / 2 by 9 inch su rface using three key holes 
inside apparatus. 

(h) Dimensions: approximately 8-1/2 inches by 
9 inches by 2 inches. 

(i) A25B connector cables are req uired to extend 
th e mounti ngs to distributi ng terminals. 

3. INSTALLATION 

PLANNING 

3.0 1 Select space for the apparatus mounting 
and connecti ng blocks in t he same area as 

the KTS bei ng supplemented and as reasonably 
close to its power supply as possible. 
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Fig. 2 - t110A Apparatus Mounting (With Card Guide, Cover Removed)t 

3.02 Decide which position and mounting holes 
of the apparatus mounting will be used. 

3.03 Verify that fus ing requirements for the 
apparatus mounting can be met (Table B). 

INSTALLING 

3.04 Mount the llOA apparatus mounting to t he 
wall us ing appropriate fastene rs. 

3.05 Install the two {)6114-25 connectin).{ blocks in 
the terminal field. 

Page 4 

IJ1 installatioJJS wl1ere several llOA 
apparatus mountings are ins tlllled, be 
sure the connecting blocks and apparatus 
mountings are appropriately identified. 

3.06 Connect the A25B con nector cables to plugs 
Pl and P2 and secure t hem with the connector 

clamp and screw provided with the moun ting. 

3.07 Route A25B connector cables to the 66B4-25 
connecting blocks and cut down as shown in 

Fig. :t 
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tTABLEAt 

KTU SELECTION AND CONNECTION FIGURE INDEX 

SIZE 
FIGURE 

KTU CIRCUIT FUNCTION 
(SEE NOTE) 

REMARKS 
IN. PINS 

400D,G,H 4 18 CO or PBX Line 5 When the 417 A, 420A, or 
421A KTU is used in the 

401-Type 4 18 Manual Intercom 6 110A apparatus moun ting, 
the cable run from the appa-

407-Type 8 80 
Dial Intercom 

34,38 ratu s mounting to the con-
10-Code Selector necting block should be as 

7 
short as possible, preferably 

413A 4 18 Auxiliary Ringup not longer than 10 feet to 

Manual Signaling, 
reduce the possibility of noise 

414A 4 20 
Ringdown Private Line 8 pickup on unpaired leads. 

415-Type 4 18 
Automatic DC Signaling, 

9 
Private Line 

416A 4 20 Station Line 10 

417A 4 20 Add-On Conference 11 WORKING LIMITS: 

Short Range, DC Signaling, 
The maximum permissible 

418A 4 20 12 length of cable run for 
Private Line the lamp feeder pairs (10V±, 

Automatic Signaling, 
LW, LF) is determined by 

419A 8 80 13 the lamp load. For a load of 
Ringdown Private Line 20 lamps, the run from 

420A 4 18 Long Line 14 
apparatus mounting to power 
supply shall be a maximum of 

Power Failure Transfer 15 30 feet. For lesser loads, the 
length of run may be increased 

Audible Signal Suppressor 16 proportionately. 
421A 4 18 

Direct Station Selector 17 

Preset Conference 18,42 

422B 4 40 Station Busy Selector 19 

423A 4 20 Dial Tone, Busy Tone, and 
20 Audible Ringback Tone 
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tTABLE A (Contd). 

KTU SELECTION AND CONNECTION FIGURE INDEX 

SIZE FIGURE 
KTU CIRCUIT FUNCTION 

(SEE NOTE) 
REMARKS 

IN. PINS 

424-Type 8 80 
Dial Intercom, 35, 39 
19-Code Selector 

425A 8 80 Flashing Lamp Circuit 40 

428A 4 40 Multiline Exclusion 21 

429-Type 4 40 Supplementary Hold Detector 
22 

430A 4 20 Flutter Generator 

448A 4 40 Variable Delay Timer 23 

449A 4 40 Immediate Transfer Control 24 

451-Type 25 
4 40 Music-on-Hold 

498A 33 

452A 4 40 Power Failure Ringing 26 

461A 4 20 
Manual Signaling, 

27 Ringdown Private Line 

467A 4 18 Voltage Monitor 28 
Note: Connection figures 

469A 4 18 Lamp Extender 29 are designated for current 
model KTUs but are 

471-Type 4 18 
Battery Reversal 

30 applicable for all codes 
Toll Restriction indicated in this table. 

478B 8 80 TOUCH-TONE Adapter 31 

471-Type 8 20 
Rotary Dial 

32 
Toll Restriction 

494A 8 80 TOUCH-TONE Selector 36 

Page 6 



ISS 3, SECTION S18-21S-422 

TABLE B 

FUSING FOR 110A APPARATUS MOUNTING 

DESIG FUNCTION VOLTAGE TYPE 
SIZE 
(AMP) 

Fl Lamp Wink LW 

F2 Lamp Steady lOVac lOVac 70B 2 

F3 Lamp Flash LF 

F4 Ringing 105Vac 105Vac 70G 1/2 

F5 Signal Battery B Bat. 

F6 Talk Battery A Bat. 

Note: When apparatus mounting is dedicated 
to a 407- or 424-type KTU, do not terminate 
final eight pairs of P1 connector cable (right 
connecting block). Tape and store those 
conductors. This provides terminals necessary 
for station multiples. 

3.08 Terminate dedicated leads from power supply 
and interrupter, if required, to connecting 

block 1 (left) (Fig. 4). These connections should 
be made before installing KTUs in the apparatus 
mounting. Dedicated leads are those, such as 
BAT, GRD, LF, LW, etc, which appear on the 
same-numbered pin of each KTU. The RN leads, 
previously treated as dedicated leads, must be 
placed separately when required. 

4. CONNECTIONS 

4.01 The nondedicated lead connections of the 
400-series KTUs that can be installed in 

the llOA apparatus mounting are shown in Fig. 5 
through 33. Each figure is divided into three 
sections: field connections are shown on the left, 
row assignments in the center, and connector pin 
numbers on the right. Pin numbers are shown 
for reference only and provide a complete picture 
of the KTU circuitry when the connection drawing 
of any KTU is compared to the functional schematic. 

4.02 Field connections are made for any KTU by 
determining the connector used (A or B) 

and the connecting block on which the connector 
appears. For example (Fig. 5), if a 400-type KTU 

24Vdc 70H 3/4 

is installed in connector A, field connections are 
made to block 1 (left); and if KTU is installed in 
connector B, connections are made to block 2 (right). 

4.03 Power connections and strapping required 
to furnish a basic dial intercom, using a 

407- or 424-type KTU, are shown in Fig. 34 and 
35; connections and strapping required when using 
the 494A KTU for TOUCH-TONE® dialing only are 
shown in Fig. 36. Dial intercom station connections 
are covered in Fig. 37. Table C covers connections 
to optional KTUs. 

4.04 Power supply connections and strapping 
required to furnish a deluxe dial intercom 

are shown in Fig. 38 and 39 (407- and 424-type 
KTUs) and Fig. 40 (425B KTU). Dial intercom 
station connections are shown in Fig. 41 and Table 
C shows necessary connections to associated and 
optional KTUs. 

CONNECTION INDEX 

Fig. 3-Schematic of llOA Apparatus Mounting 
and Connections of the A25B Connector 
Cables to 6684-25 Connecting Blocks 

Fig. 4-Dedicated Lead Connections (Interrupter 
and Power) for llOA Apparatus Mounting 

Page 7 



SECTION 518-215-422 

6681-25 8184-28 
CONN BLOCK 
BLOCK I 1-------IIOA APP IITG -------1 CONN BLOCK 

BLOCK 2 
RIGHT-HAND BLOCK LEFT - HAND BLOCK 

J~acotiJ 
~ 

--;--
-r -r-
~ 
""""i""" 
""""6"" -r-
~ +o 
"""'iT" --tt-
""""ir --;t-
~ 
---ri""" 
--;i--
~ --;;--
To-
"""21 -rr--n 
f--T.-
~ 
r-tt-
t-z7 
~ 
~ 

I~ 
t-"'32 LF f--IT-

LG ~ w 
~ LG 

IOYt 
31 

LG ~ 
105Yt 

38 

RG ~ 
RN* 

10 
t-:il 

RG ~ 
ST I 43 

MG 
44 

A BAT, r---
4~ 

A GRO 1----
46 

8 BAT. 1----
47 

8 GRO f-:;e 
'49 
I ~o 

A2~B. 

CONN 
CABLE 

B l w- L 
(BL-W) 
( W-0) 

O-Wl 
W-G 

(G·W) 
W·BR) 

(BR·W) 
(W-Sl 
( S-Wl 
( R-Bll 
( BL·Rl 
(R·Ol 
( 0-R l 
( R-G) 
G-Rl 

(R-BR) 
(BR- R) 
(R-Sl 
(S-RI 
( BK- BL) 
( BL-BK) 
( BK- 0 
( 0- BKl 
(BK-G l 
( G-BK) 
( BK-BR) 
(BR-BK) 

BK- S' 
S-IlK) 

( Y-Bll 
( Bl-Y) 
( Y-0) 
( 0-Yl 

Y-G 
G- Yl 

( Y- BR) 

( BR-Y) 
Y-S 
S-Yl 

( V-BL) 
( BL-V) 
1 v- o l 

( O-V) 

1 v- Gl 

(G-Vl 

( V-BR) 

( BR-V) 

(V -S) 

I s-vl 

AWPHENOL 
CONN PZ 

26 

I 

I 

I 

I 

i 
I 

27 
2 

28 
3 

29 
4 

30 

31 
6 
32 
7 

33 

• 
34 
9 

35 
10 
36 
II 
"57 
12 

38 
13 
39 
11 
40 
15 
41 
16 
42 
17 
43 
18 
44 

19 
45 
20 
46 
2 1 
47 

22 .. 
23 

~ 

tt-
~ 
ft-
++---
tt-

I 

I 

I 

I 

I 

* RN LEADS MUST BE PLACED SEPARATELY 
WHEN REQUiftEO. 

I PIN I 

~INO·I~ 
AMPHEMOL 
CONN PI 

AZ58 
CONN 
CABLE ~B~ ~ 

14 
W•BL) 
a -w 

,.......,.-
9 
12 

215 
I 

21 w-o 
(O•W) 

r--t-
I 3 ____g).- (NOTE ll 

(R) 
13 
18 

• 
I 
0 

19 
20 
21 
22 
23 
24 
2~ 

26 
27 
28 
29 
so 
31 
32 
33 
35 
36 
37 
39 
31 

FS -. 

Fl 

.; 378 >--, 
2>---, 

F2 -. 
... 4 >---, 

F4 

' 10 >---, 

II 

e>---, 

F6 
6 >---, 
18 >---:-J 

F5 
3 >--, 

...,.. 17 >---, 
15 

NOTES ' 

r----i+ 

: ~ 
~ 
-B 
-B 
-B 
-B 
~ 

--H 
-B 
~ 
--H 
-B 
~ 
~ 
~ 
~ 

28 

29 
4 

30 

31 
6 

32 
1 

33 

34 
9 

35 
10 

36 
II 
37 
12 
38 
13 
39 
14 
40 
I~ 

41 
II 
42 
17 
43 
18 

44 

19 
4~ 

20 .. 
21 
47 
22 .. 
23 
49 
24 

~0 

2~ 

§ 
E 
~ 

w-o ~ 5 
G-W 
~ W-BRl (LG) 

lllt-W 
7 

w- s: ~ 
S-Wl rTo-

( R-Bll rT,-
8 •Rl "12 
R-0 1-";3 

( 0 -R l r--:--4 
R-G t-;""5 

( G- Rl f--ji-
( R·BR 1---;"7 
( BR-Rl ~ 
( R- S l ,............. 
(S-Al 

-T.-( BK-8L) 
BL-BK fz-

( BK-0) -n 
( 0-BKl -y.- ill 

lBK·G -tr-
I G -BK ~ 

BK-BR """27 
I BR-BK l -Te-

BK-Sl -ii-
( S-BKl ~ 
( Y•Bll --j'f-
(BL-Y """32 

Y-O ~ 
(0-Yl ~ T 1 v- Gl 
I G·Yl ~r---
I Y-BAl ~ 

BR-Yl + 
( Y- S l +r---1-
S-Yl --;fc) 
V•BL ~ (RN* 

N Bl-V) 42 
~ ( v-oJ ~f----1-lil o-v ~ 

(V•G) ~ 
(G- Vl -u-
I V-BRl 

47 ~. 
BR·Vl --:is 

1 v- s 1 ~ 
( S·Vl ~ 

1, PROVID£ T1 R, LG , l STRAPPING WHEN FURNISHING BASIC DIAL INTERCOM. 
PROV IDE T, R STRAPPING (Or.tY) liMEN FURNISHING DELUXE DIAL INTERCOM 
AND 110A APP MTG IS DEDICATED TO A <11!7- OR 424-TYPE KTU . 

2 . RfMOVE (OR 00 NOT TERMINATE) THESE LEADS h>l<N 110A APP HTG IS DEDICATED 

TO A 407- OR 424-f 'I'PE KTU . IN THI S CAS£ TH£ SPACE IS USED TO PROVICE: 

FOR STATION MULTIPLES. 

R 
LG 

R 
LG 

R 
LG 

R 

LG 

L 

L 

L 

L 

Fig. 3-Sc:hematic of 110A Apparatus Mounting and Connections of the A25B Connector Cables to 6684-25 

Connecting Blocks (Sheet 1 of 2) 
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I lOA APP MTG 

CONN 

-----+----1 

TO STATIONS 
AND /OR 

·'STRAPPING 
AS REQUIRED 

LEFT-
HAND 
BLOCKS 

COL 

66B4-2S 
CONN BLOCK 
BLOCK I 
LEFT-HAND BLOCK 

~ 

BLOCK DIAGRAM Of 6684-25 CONN BLOCKS 

6684-2S 
CONN BLOCK 
BLOCK 2 
RIGHT - HAND BLOCK 

~ 
COL 

A, B, C, COL 
0, E []..J!tJ11..U.i F TO P2 PLUG 

COL F, E, 0 , TO STAT IONS 
TO PI PLUG A (f1 rf1 m rfl rfi rfl C,B AND/OR ~ ~OFIIOA 

APP MTG 
OFF IIOA .___ IIUIUIUIUIUII ____..STRAPPING 
APP MTG AS REQUIRED 

BLOCK DIAGRAM FOR CENTRALIZED INSTAL.LATIONS M 

/me CONN 
CABLES 

}---{ / STENCIL TO 
IDENTIFY 

l J 
APP NTG 
WITH CONN 

-- ~igKBOARD BLOCKS - r- ,-- ,--
I 2 

RIGHT-
HAND 
BLOCKS 

---,-- '-------2 '---] -=------STENCIL TO 
I lOA-I II OA-2 IDENTIFY 

WALL MOUNT ED APP MTG WITH 
CONN BLOCKS II OA APP MTGS 

* REFER TO SECTION 518-010-101 FOR BACKBOARDS TO BE USED IN CENTRALIZED LOCATIONS. 

Fig. 3-Schematic of 110A Apparatus Mounting and Connections of the A25B Connector Cables to 6684-25 
Connecting Blocks (Sheet 2 of 2) 
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NOTES' 

TO 
I NT ERRUPTER 
(NOTE 1) 

TO 
POWER SUPPI. Y 
(NOTE 1) 

110A APP HTG 

6684- 25 
CQNN BLK 

~] 
ROW AND COLUMN 

BLK 1 CONN 
P A AND B 

~7 

~ 
~ 

RN t P 41 A-E I CONN A I 11 

RG * 
RN t I CONN B I 11 

~· 
~10 
~1B 

~:: 

TO 
KTUS 
AS 
REQU IRED 

* THESE LEADS USED FOR BALANCING PURPOSES TO PREVENT INDUCED NOISE. THEY <-lUST 

BE TERMINATED TO APPROPRIATE GROUND TERMINAL ON PANEL NEAR THE INTERRUPTER. 

t RN LEADS ARE TO BE PLACEn INDIVIDUALLY AS REQUIRED PER CONNECTOR . 

PER FEED AT POWER SUPPLY, 
18 GAUGE OR SMALL ER WIRE 
DEPENDING ON LOAD 

AND POW ER CONNECTIONS 
(OED I GATED LEADS) 

BLOCK DIAGRAr< FOR CENTRAliZED INSTALLATI ON (NOTE Z) 

1. CONN ECT AS REQUIRED SO AS NOT TO EXCEED THE MAX IMUM LOAD 
LII< ITATIDNS OF THE POWER SUPPLY. 
THESE LEADS <·lAY BE fiUlTIPI.ED FROM BLOCK TO BLOCK PROVI DING THE LI I< ITATION OF THE 

POWER SUPPLY IS NOT EXCEEDED. 
2. REFER TO SECT I ON 518-010-101 FOR BACKBOARDS TO BE USED IN CENTRALI ZED INSTALLATIONS. 

RI GHT -HAND 
BLK 

Fig. 4-Dedicated Lead Connections (Interrupter and Power) for I lOA Apparatus Mounting 
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--25 a. BIJ( 

~ 
ROll ASSIIWDT 
(IIJTES 1 Alii 2) 

LEFT-IWC!IIIJ( 

RIOHT-IWCl BLK 

FIELD -FOR 
CU. REFEREIICI: IJI..T 

TDCIIDR(~14 
PBXLIIIE ~~ 

TD TEL[ ~. SET __::,;_ __ -l 

......:l:_G ------l 

......:L ___ -l 

TO 
400-TTPE 
KTIJ 

AWIBLf W, T 9 
TO (~BDRB1 RG 

SIGIIAL ~ RC 10 1 

~~OOE (~ ® f® 
!lATRIX _:CA:::....!(.:::RC::.!J ___ __J_ 

OPT! Oil STRAPPING 011 40011 ( Pll ) KTIJ OPT! Oil 111.1( 

OPT FEATIJR'f 

W* IITEIIILPTED RIIIG 

~ 
AWIBLE STEADY RIIIG 
SIGIMLS 

COitDI WITH OIOOE !lATRIX CIIITROL 

Y* VISUAL IIlLO ~WI· 

IT CIRCUIT 
~ STEAOT 

J_t TillE SIIJRT ( 10 SEaJIIlS) 
TIIIEOUT 

~ DELAT LOIIG 

zc 1!00 IULLISECOIIlS IHI ASSOCIATED WITH 

~ 
Ill . 1 ESS HAVIIG RESWITQt CAPABILITY 

RELEASE Of 

ZD IIJLOIIG BRI08E 100 IULLISEaJIIlS IHI ASSOCIATED WITH 
FRIJ! CO DR PBX BOllA PBX Alll/DR 10. 5 X-BAR CUITREX lilT 

lllTES , 
1. SEE BL(JCI( DIAORNI CIIYERIIIG B4-25 

a..ECTIIIG Bl(JCI( II FIG. 3. 
2. TERIUIMTE DEDICATED LEADS PER FIG. 4. 
3. IHI ZC DPTIOII IS USED, DUE TO Tl£ DELATED 

RELEASE Of THE IIllO BRIOOE, SOliE TRAIISIIISSIOII 
LOSS IS EIOUITEREO FDR -XIIIATELT OIIE SECIIIIl 
IHI STUIOII REEITERS A HELD CALL. 

4. DPTIOII PLUO lilT PR0VIIl(IJ FOR THIS POSITIOII ' 
USE PLUO -LT USED TO PROVIDE DPTIOII R. 

* FACTORY PROVIDED DPTIOIIS 

t TO PROYIDE TIIIE-CIJT CYCLES Of RIIIG-l.P CIRQJITS FRIJ! 2 . 5 TO 7 . S 
SECOIIlS. IISTALL KS-13490, L1, 1 WATT DR EQUIVALEIT RESISTOR BETWEEI 
TERIIIIMLS 1 Alll 3 WITH A STRAP FRIJ! 1 TO 2. TIIIE-OJT CYCLE Alll 
RESISTOR VALUES ARE AS FOLLOW!h 

2 . 5 SECOIIlS - 0. 13 IIEOIHI RESISTOR 
3.3 SECOIIlS - 0.20 IIEOIHI RESISTOR 
5. 0 SEaJIIlS - 0 . 38 liE GOlf! RESISTOR 
B. 7 SEaJIIlS - 0. 75 IIEIIOif! RESISTOR 
7. 5 SEaJIIlS - 1. 2 liE GOlf! RESISTOR 

; FDR 30-SECIIIIl TIIIE-OJT CYCLE RE11M All STRAPS FRIJ! TERIIIIALS 1, 2 • 
Alll 3. IHI Tl£ DtJIATIOII Of IW)t!IIE RIIIGIIIG IS 1 SECIIIIl DR LESS , 
TIIIE-CIJT SHALL lilT BE REDUCED BELOW S SECOIIlS . 

STRAP TERIUIMLS 

S TO B * 
S TO B 

5 TO B * 
7 TO 10 * 
7 TO 8 

1 TO 2 t 
; 4000 {MD) KTU 
2 TO 3 USIIIG B01A (5 ll') 
CAPACITOR DR EQUIVALEIT 

2 TO 3 USIIIG 57SA (1 ll') 
CAPACITOR DR EQUIVALOO 

LIIIE QJIIEIT HAVIIG AIITIIIATIC PERIWIEIT SIOIML RELEASE ....____ 
DPEIII 8R'fA TER 

ZJ THAll 50 IULLISEaJIIlS 1H1 ASSOCIATED WITH 2 TO 3 USIIG 5758 (0.5 ll') 
Ill . S X-BAR CEITREX HAVIIIG AIITIJIATIC CAPACITOR DR EQUIVALEIT 
PERIIAIIEIT SIGIIAL RELEASE 

Fig. 5-Nondedicated Lead Connections for 400D (MD), 400G (MD), and 400H KTUs (CO/PBX) in 110A 
Apparatus Mounting (Sheet 1 of 2) 

Nondedicated Lead Connections for 
400-Series KTUs Used in llOA Apparatus 
Mounting 

Fig. 5-400D (MD), 400G (MD), and 400H KTUs 
(CO/ PBX) 
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Fig. 6-401-Type KTU (Manual Intercom) 

Fig. 7-413A KTU (Auxiliary Ringup) 

Fig. 8- 414A KTU (Manual Signaling, Ringdown 
Private Line) 



II'T FEATl.RE 

M LOIIG 
APPIIOXIIIATELY 

F 
TIIOEIIJT TIIOE 20 S(CDIIS 

DELAY APPIIOXIIIATELY SIIIRT 8 SlaiiiS (! 1.5 SECI 

Y* VISUAL lM' 

HOlD WIMI 

7 CIIIQIIT LNI' 
STEADY 

LW_* IIITEIIIII'TED 

tf Allliii.E STEADY 
SIGIIAI. 

DUllE MTIIIX aJITROL rv aJIIIJII 
RELAY COIIT11Dl 

R IIIIIIPUI 
DELAYED RELEASE OF HOI.OIIIl IJAIDGE OF2'511S 

K* HOlD Fliii!OOIJIPBX 
RELEASE BY LINE aJIAEIIT OPEIIl 800 liS 

N COIINECTS TO 50A OJSTOI'1E1! PRE/USES SYSTE" ( IIDTE 41 

OPT FEATURE 

T* CO Ill PBX LINE CIJIQJIT 

W* INTEIIIII'TED 

+ AllllllE 
DIOOE MTIIIX COIIT1IDl SIIIIAL 

aJIIIJII 
RELAY COIITIIDL 

S* HOLD LDIID ESS 11 • ESS 12 . DIIOENSIOII 

R 
CIIIQIIT 812, 710 PBX 

RELEASE SIIIRT AlLOTI£RS 

OPTIOII 
PLUG TO 
TEAIIIIIALS 

B1 - 82 

* 82-83 

* 
AI - A2 

A2 - A3 

C2i!'C3 

C3 - C4 

C1 - C3 

E2 - E3 

* E1 - E2 

01 - 02 

OPTIOII 
PLUG TO 
TEIIIUIIALS 

IJ1-J3I* 

A2 - A3* 

AI - A3 

81 - 82 * 

82 - 83 
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400G (MD) KTU 

TOP VIEll OF OPTIOII BLOCK WITH HAIIDLE TOWARO 
USER . OPTIOII SYIIIOLS SHDioW COIINECTEO TO 
TEIIIIIIIALS INDICATE FACTIJIY PIIOVIDEO OPTIOIIS . 

400H KTU 

TOP VIEW Of OPTION BLOCK WITH HAIIDLE TOWARD 
USER . OPT! Oil SYIIIOLS SHDioW COIINECTED TO 
TERIUIIALS IIIDICATE FACTIIIY PROVIDED II'TIOIIS. 

Fig. 5-Nondedicoted lead Connections f« 400D (MD), 400G (MD). and 400H KTUs (CO/ PBX) in I lOA 
Apparatus Mounting (Sheet 2 of 2) 
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Fig. 9-415-Type KTU (Automatic, DC Signaling 
Private Line) 

Fig. 10-416A KTU (Station Line) 

Fig. ll -417A KTU (Add-On Conference) 

Fig. 12-418A KTU (Short Range, DC Signaling 
Private Line) 

Fig. 13-419A KTU (Automatic Signaling, 
Ringdown Private Line) 

Fig. 14-420A KTU (Long Line ) 

Fig. 15-421A KTU (Power Failure Transfer) 

Fig. 16-421A KTU (Wi red for Audible Signal 
Suppressor) 

Fig. 17-421A KTU (Wired for DSS Feature) 

Fig. 18-421A KTU (Wired for Preset Conference) 

Fig. 19-422B KTU (Station Busy Selector) 

Fig. 20-423A KTU (Dial Tone, Busy Tone, 
and Audible Ringback Tone) 

Fig. 21-428A KTU (Mul ti line Exclusion) 

Fig. 22-429-Type KTU (Supplementary Hold 
Detector) and 430A KTU (Flu tter 
Generator) 

Fig. 23-448A KTU (Variable Delay Timer) 

Fig. 24-449A KTU (Immediate Transfer Control) 

Fig. 25-451B KTU (M usic-On-Hold ) 

Fig. 26-• 452A KTU (Power Failure Ringing)• 

Fig. 27-461A KTU (Manual Signaling, Ringdown 
Private Line) 

F ig. 28-467A KTU (Voltage Monitor) 

Fig. 29-469A KTU (Lamp Extender) 

Page 14 

Fig. 30-471-Type KTU (Battery Reversal Toll 
Restriction) 

Fig. 31-478B KTU (TOUCH-TONE Adapter) 

Fig. 32-479-Type KTU (Rotary Dial Toll 
Restriction) 

Fig. 33-498A KTU and 116Al CM (Music-On-Hold) 

Dial Intercoms 

Table C-Basic and Deluxe Dial Intercom 
Connections-407- and 424-Type KTU s 
to Associated and Optional KTUs 

-Basic Dial Intercom 

Fig. 34-Strapping and Power Supply Connections 
for 407-Type KTU 

Fig. 35-Strapping and Power Supply Connections 
for 424-Type KTU 

Fig. 36-With TOUCH-TONE Dialing, Strappi ng 
and Power Supply Connections for 
494A KTU 

Fig. 37-Station Connections 

-Deluxe Dial Intercom 

Fig. 38-Strapping and Power Supply Connections 
for 407-Type KTU 

Fig. 39-Strapping and Power Supply Connections 
for 424-Type KTU 

Fig. 40-Strappi ng and Power Supply Connections 
for 425B KTU 

Fig. 41-Station Connections 

Fig. 42-Nondedicated Lead Con nections for 
Preset Conference Circuit of a Deluxe 
Dial Intercom Li ne (421A and 413A 
KTUs) in llOA Apparatus Mounti ng 



TEL SET 

~ PU .----- .----

NET . 
'o./ . -, 

HOLD 

.____ '----

LW= 
l 

c~~CT [ 
AS REQUIRED 
(SEE INSET) 

NOTES: 

T 

R 

A 

A1 

LG 

l 

SPARE 

6684-25 
C!IIJIBIJ( 

lffBj] 
ROll ASSIIllf'ENT 

(IIJTES 1 Alii 2) 

CONN CONN 
P2 (A) P1 (B) 
LEFT RIGHT 
BLK BLK 

3 
f---

4 
1---

5 
1---

6 
1---

7 
-

8 
1 -

1 
SPARE 2 -

2 
SPARE 3 -

10 
'----

1. SEE BLOCK DIAGRAI'I COVERING THE SSB4-25 
CONN BLK IN FIG. 3 . 

2 . TERIUNATE DEDICATED LEADS PER FIG. 4 . 

SHOWN F 
REFEREN 
ONLY 

' 

OR 
CE 

12 

13 

ISS 3, SECTION 518-215-422 

1S TO 
401 - TYPE 

15 KTU 

B 

INSET 

PART OF 401-TYPE 
KTU 

:·] 5J 
A 

SPARE CONTACTS 

Fig. 6-Nondedicated lead Connections for 401-Type KTU (Manual Intercom line) in I lOA Apparatus Mounting 
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SECTION 518-215-422 

CONN 
AS R 
(SEE 

TO 
CO/PBX 
LINE 

"' [ EQUIREO 
INSET) 

TO R 
RELA 

INGER , RC 
Y, ETC OR 

AS REQUIRED 

NOTES : 

T 

R 

SPARE 

6684-25 
COMO BL()CI( 

lfBfff] 
Rill/ ASSIGM'ENT 
(MITES 1 AMl 2 ) 

CONN CONN 
P2 (A) P1 (B) 
LEFT RIGHT 
BLOCK BLOCK 

1 
f---

2 
1 f---

3 
SPARE 2 >------

4 

SPARE 3 >------
5 

SPARE 4 1---
8 

RC 1---
10 

'-----

SHOWN F OR 
REFEREN CE 
ONLY 

14 

9 

12 

13 

16 

8 

1 . SEE BLOCK OIAGRAI'I COVERING THE 66B4-25 
CONN BLK IN FIG . 3 . 

2 . TERI'IINATE OEOICATEO LEADS PER FIG . 4 . 

TO 413A KTU 
INSET 

(PART OF 413A) 
R 

: )( 

R 

~ 

OPTION STRAPPING ON 413A KTU OPTION BLK 

OPTION FEATURES 
STRAP 
TERI'HNALS 

X AUDIBLE I STEADY RING 9 TO 10 
1---

SIGNALS r INTERRUPTED RING z 8 TO 10 

Fig. 7 -Nondedicated Lead Connections for 413A KTU (Auxiliary Ring up) in 11 OA Apparatus Mounting 
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ISS 3, SECTION 518-215-422 

liliES, 
1. SEE BLOCK DIAGRM COVERIIfJ 6684-2'5 

aJII BLK IN FIG . 3 . 
2. TERIUIIATE DEDICATED LEADS PER FIG . 4. 
3. PVT LINE CI<T AT DISTANT END llolf BE A 414A KTU, 419A KTU, 204A KTU, 

II! ANT 011£11 TYPE PVT LINE IJIIT REQUIRING RIIfJIIfJ VOLTAGE FIJI TIE 
RIIIU' CIRQIIT AMI FI.AIUSHIIfJ RINOINO VOLTAGE FR!11 TIE SIGNALllfJ CKI . 

. SI111AL KEY PlAY BE A CIIMTHED PICK11' KEY Ill ANY 
EXTERNAL IIN.IlCKIIfJ KEY . 

. FIR SATISFACIIIIY AllliBlE RINOIIACK TONE , TIE RIIfJING S1I'Pt. Y IllS! 
CXIITAIN AN Al.lliBtE COI'ONENT . 

I 

6684- 2'5 COfjlj BLK 

~ 
ROW ASSIGiftNT 
(NOTES 1 AND 2) 

COfjlj COfjlj 

P2 (A) P1 (B) 

LEFT RI1Jfl 
BLOCK BLOCK 

P/D SI"ILAR 1t' RG i R 

L:= lrPE PRIVATE LINE 
CKI AT DISTANT 1 

TEL SET END (NOTE 3) 

LS 2 PU 
r-- r-- - I 3 

NET o./ o./ R 
4 ., ., 

ffG"Kry 
'-- .'o.L.. fVl s 5 

I ....___ (~) 
SG 6 

LG 

LMPl 7 

L 
B 

STRAP 

L 
11 

r---- B Ill 81 RG 
All) B 
SIG 

R Ill R1 RC 10 

J 
r--...._ 

DilliE IIATRU R1 I I 

I 0 10 
I I 
I I 

CA I I 

-REFER£ 

DM.Y 

FIJI 

NCE 

' 
14 

12 

13 

16 

15 

··>--
OPTION Sll!APPIIfJ ON 414A KTU OPTION BLK s 

OPTION FEATIJIES 
STRAP 
IER11INALS 

0 FIJI CON~ 12 1-------<( 19 

PIIIPOSES AS '----~ 
w LIIDEA INTERRli'TED RIIfJ 7 TO B DESIRED 

~ CONTROL OF 
STEADY RIIfJ 6 TO 7 TIPE-ooT - Al.lliBLE CIRCUIT s SIGIIAI.S CIJI'Illj WITH DIODE 7 TO 9 (8 RELAY) !lATRIX CONTROL -

R IJIDER STEADY RIIfJ - COIITROLOF 4 TO 6 
N R RELAY CIJI'Illj WITH DIODE 

!lATRIX CDNTI!DL 

X 10 SECINJS 1 TO 2 

z- TIPE-IIJT 16 SECINJS 2 TO 3 - REI'DVE WITIOJT 
X Ill Z 

23 SECINJS X Ill Z 
STRAPS 

" At.IIIBLE RIIDIACK TONE I NOTE 5) 9 TO 10 

TO 414A KTU 

INSET 
(PART OF 414A) 

A 

( )( II• 

Fig. 8-Nondedicated Lead Connections for 414A KTU (Manual Signaling, Ringdown Private Line) in 110A 
Apparatus Mounting 
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SECTION 518-215-422 

Mms, 
1. SEE BLOCK DIAGRM COVERIIIl 66114-25 

alii BLK IN FIG . 3. 
2. TEAIUMATE DEDICATED LEADS PEA FIG. 4. 
3. PVT LINE D<T AT DISTANT END PlAY BE A 415-TYPE KTU . 203A KTU, 

Ill ANY OTHER TYPE PVT LINE LIIIT REIIUIRIIIl DC VOLT AGE Fill THE 
RI101' CIRDJIT AND FLRIIISIIIIIl DC VOLTAGE FRill TIE SIIliiALIIIl CKT . 

66114-25 alii BLK 

~ 
ROW ASSIGiftNT 
(NOTES 1 AND 2) 

CONN CONN 
P2 (A) P1 (B) 

LEFT RIGifr 

~t1~ 
BLK P/0 SI"ILAR 

TYPE PRIVATE LINE 
CKT AT DISTANT 1 
END (NOTE 3) 

TEL SET 

2 LS PU --
~ - ....---

NET 

L--

r L-llll.o '---

L-~ 
~ B (It 81 

All) 

SIG 
R Ill R1 

L-

DIODE !lATRIX 

OPTION STRN'I'IIIl ON 415-TYPE KTU OPTION BLK* 

OPTION FEATIIlES 
STRAP 

TERIUMALS 

~ INTERRli'TED Rllll 4 TO 6 

T 
AllliBLE STEADY Rllll 5 TO 6 

~ SifliiALS s aJ1U1 WITH DIODE 4 TO 6 
!lATRIX CONTROL 

" AllliBLE RIIIOBAQ( TONE 1 TO 2 

y VISUAL IIlLO SllliiAL 7 TO B 

• Fill IDlE LINE TEAIUMATION , aJIIECT A KS-13490 , L 1 910-011'1 
RESISTIIl IN SERIES WITH A 542F, 2 IF CAPACITIIl ACROSS 
TERIUMALS 8 AND 10 . lllDER CCII'OIIENTS LOCALL Y AND INSTALL. 

I 

T 
3 

R 
4 

A 5 

A1 6 

LG 
7 

L 
B 

RG 
9 

RC 

l 
..-- 10 

R1 

0 
Im 

CA :>---

SIDoW 

REF ERE 

ONLY 

Fill 

NCE 

14 

12 

13 

' 
16 TO 415-TYPE KTU 

15 

Fig . 9-Nondedicated Lead Connections for 415-Type KTU (Automatic, DC Signaling Private Line) in llOA 
Apparatus Mounting 
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MlTES , 
1. SEE Bli)Q( DIAGRNI COVERING 66114- 25 

CINi BLK IN FIG . 3 . 
2. TERIUIIATE DEDICATED LEADS PER FIG . 4. 
3. SIGIIAL KEY IIAY BE A CIJIVERTEO PICICLP KEY II! ANY 

EXTERNAL t«<NLDCIUNG KEY . 

TEL SET 

LS PU 
..--- .--- .----

r 

NET 

'---
~y 

I._ ,r!i~t 

L-~ 

B II! B1 
Alii 
SIG I R II! R1 

TO SI"ILAR 
TYPE PRIVATE LI NE 
CICT AT DISTAIIT 
END 

DIODE !lATRIX R1 

I 0 
b 

s 

OPTION STRAPPING ON 416A KTU OPTION BLK 

FEATURES 
STRAP 

OPTION 
TE~IIIALS 

~ INTERRli'TED RII«J 5 TO B 

T AllliBLE STEADY RING 7 TO B 
~ SIGNALS 

s IDftiiiWITH DIODE 5 TO B 
IIA TRIX CONTROL 

" AUDIBLE RIIOIACI( TONE 9 TO 10 

ISS 3, SECTION 518-215-422 

66114- 25 C1Ni BLK 

~ 
ROW ASSIGiftNT 
(t«<TES 1 AMl 2) 

CONN CONN 
P2 (A) P1 (B) 

LEFT RIGHT 
SlllWN F BLOCI< BLOCI< 
REF ERE 

ONLY_, T 
1 14 

R 
2 

T 3 12 

R 
4 / 13 

s 5 16 

SG 6 15 

LG 
7 

L 
B 

/ 

STRAP / 

L 
11 

RG 
9 

RC 10 / r-

I I 

Im 
I I 
I I 
I I .. >--

Fill CDN~'---12 _ _;-------c( 19 

P\llPOSESAS 
DESIRED 

TO 416A KTU 

(PART Of 416A) 

Fig . 10-Nondedicated Lead Connections for 416A KTU (Station Line) in 110A Apparatus Mounting 
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SECTION 518-215-422 

NOTES : OPTION STRAPf'ING ON 417A KTU OPTION BLK 6684-25 
aJ1IN BLK 

1 . SEE BLOCK OIAGRAI'I COVERING 
66B4-25 CONN BLK IN FIG . 3. 

OPTION FEATLI!ES STRAP TERI1INALS 

~ 2 . TERI'IINATE DEDICATED LEADS PE R 
FIG . 4. 

3 . ASSOCIATED LAI'IP AND RINGING 
CKTS FROI'I 400- TYPE KTU AND 0 
INTERCOI'I LINE CONNECT DIRECT 

IAL 
L y 

TO TELEPHONE SETS . 
4 . STATION LEADS FROI'I THE TEL S 

FOR THE 1ST LINE I'IUST ALSO B 
TERIUNATED TO THE STA SIDE 0 
ASSIGNED 400-TYPE KTU . 

ET 
E 
F THE 

5 . REI'IOVE AND INSULATE EXCLUSIO 
LEADS FROI'I IT AND IR IN THE 
SET IF SO CONNECTED . 

N KEY 
TEL 

6 . SIGNAL KEY I'IAY BE A CONVERTE 
PICKUP KEY OR AN EXTERNAL 
NONLOCKING KEY . 

0 

THE 
z 

7. A DIODE I'IUST BE INSTALLED IN 
"A" LEAD OF THE TEL SET WHEN 
OPTION IS PROVIDED. FOR I'IETH 
CONNECTION USE STATION BUSY 
OPTION AS SHOWN IN CONNECTIO 
SECTION OF TYPE SET USED. 

00 OF 
LAI'IP 
N 

8 . LAI'IP INDICATING CONFERENCE C KT 
IS ACTIVATED. 

KEY 
CONVERTED 
TO 
NONLOCKING ---

TO 2N 
CONTR 
STA I 
PROVI 

0 
OL 
F 
OED 

X ONE STATION CONTROLLED BY S TO 10 

NONl()Q(I NG KEY ROW ASSIGMIENT 
11> TWO STATIONS o4 ~olso~ {NOTES 1 Tlf!OUGH 3) 

y CONTROLLED BY EXCLUSION KEY 3 TO 5 CONN CONN 

z CONTROLLED BY NONl()Q(ING KEY 1 TO 2 
P2 (A) P1 (B) 

LEFT RIGHT 
• - INSTALL KS-21785. L1 DilliES II! EQUIVALENT BLOCK BLOCK 

{PIIDC1JlE LOCALLY) BETWEEN TERIUNALS AS SIOII . 
T 1 

CD II! PBX LI NE L f---
FIJ! 1ST LINE R 2 

T 
f--

11 
[400-TYPE LINE 'L 

CKT FIJ! 1ST LINE R f--
12 

KEY TEL SET 
IT 

R A f--

.-f!!. Tl 1l ....---
21 17 

R11l"' f--
22 17 

IINOTE4) A11l_. f--
I ' 23 rzs:: 

-- f--
CONF CKT LG 7 
LAI'IP©; (NOTE 8) L 

f---
8 

~ ..i!!... Tl2l 
f---

IR 3 

Rl2l 
f---

4 ,...___. 
{NOTE 7) -A12l 5 

I 

~ l«ll.D ~ -
KEY ,.--

A1 
[;7 6 

..i!!... IIJL TIPLE TO f--
2ND CONTROL 

-----{ 
STA IF PROVIDED I I 

(NOTE 6) 

\~ ~ 0 s 
0 ~ 0 f---

~0 > 
BL( 1) 25 

0 Bll2l 
f----- 26 

EXCLUSION KEY CD f---

~ 
. ' ET 27 

f--{NOTE 5) 

T 17 c 400-TYPE LINE f--I RESTRICTED R 18 PBX LINE CKT FIJ! 2ND 
LINE f--

OR A 19 ..____ 

I ASSIGNED STA I T 
OF DIAL R 
I NTER<nl CKT 

SH OWN FOR 
FERENCE 
LY 

RE 
ON 

1 4 

9 

"'0 

/ 

' 

1 9 

28 

29 

30 

8 

TO 12 
417A 

13 KTU 

16 

15 

36 

32 

/ 33 

35 

24 

25 

26 

Fig. 11 - Nondedicated Lead Connections for 417 A KTU (Add-On Conference) in 11 OA Apparatus Mounting 
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8684-25 
CONN BLK 

lff9J] 
ROW ASSI.-xT 
{NOTES 1 Alll 2) 

CONN CONN 
P2 (AI P1 (B) 

LEFT RIGHT 
BLOCK BLOCK 

SHOWN FOR 
REFERENCE 
ONLY 

1----<12 

1---<13 

1---{16 

1-----<15 

B 

4 

5 

9 

0 

"' 

TO 
418A KTU 

(I>TION 

w 
1---

~ 

~ 
r---!!--
r--2--
~ 

y 

Q 

-
H 

-
" 

ISS 3, SECTION S 18-215-422 

NOTES: 
1. SEE BLOCK DIAGRA" COVERING 66B4-25 

CONN BLK IN FIG . 3 . 
2 . TER,.INATE DEDICATED LEADS PER 

FIG . 4 . 
3 . SIGNAL KEY "AY BE A CONVERTED 

PICKUP KEY OR AN EXTERNAL 
NONLOCKING KEY . 

4. STATION "A" IS ALWAYS ASSIGNED AS 
THE AUTO,.ATIC SIGNALING STATION 
WHENEVER THE ONE-WAY AUTO,.ATIC, 
ONE-WAY "ANUAL SIGNALING OPTION 
IS USED . 

5 . THESE OPTIONS APPLY TO THE SIGNAL 
KEY AND AUDIBLE SIGNAL AT STA " B" 
ONLY . THE AUDIBLE SIGNAL AT STA 
"A" IS UNDER CONTROL OF THE SIGNAL 
KEY OF STA " B" . THE AUDIBLE SIGNAL 
AT STA "A" ,.AY BE PART OF A CO,.,.ON 
AUDIBLE ARRANGE,.ENT PROVIDED THE 
DIODE ,.ATRIX IS USED FOR CONTROL. 

6 . THE AUDIBLE SIGNALS AT STAS "A" 
AND " B" ,.AY BE PART OF A CO,.,.ON 
AUDIBLE ARRANGE,.ENT PROVIDED THE 
DIODE ,.ATRIX IS USED FOR CONTROL. 

(I>TION STRAI'PINO ON 418A KTU (I>TION BLK 

FEATURES STRAP TERIUNALS 

TWD-WAY 
INTERRli'TED RIIIG 2 T03T04• 

AUTII'IATIC STEADY RIIIG 1TD2TD4• 

CO'IIJN WITH DilliE 

AUDIBLE 
!lATRIX CONTROL 2T03T04• 

SIONALS ONE-WAY INTERRli'TED RINO 3 TO 4 
AUTII'IATIC , 
ONE41AY 

STEADY RIIIG 1 TO 4 

IWIIAL IDI'DI WITH DilliE 
{NOTE 5) !lATRIX CDIITRDl 3 TO 4 

Tlo041AY IWilAL {NOTE 6) 

Till-WAY AUTII'IATIC 
9 TO 10 , 
ST07TOS• 

AUDIBLE ONE-WAY AUTIJIATIC , 5 TO 7 , 9 TO 10 RlfiG-BACI( ONE-WAY IIAMJAL 

TWO-WAY IWIIAL 9 TO 10 

• - USE CDIITIMIOUS ~THOD Of STRAI'PIIIG 

Fig . 12 - Nondedicated lead Connections for 418A KTU (Short Range, DC Signaling Private line) in 11 OA 
Apparatus Mounting 
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SECTION 518-215-422 

JIJTES , 
1. SEE BLOCI( DIAGIIN! COYER!IIl 66114-25 

lllNN BLK IN FIG . 3. 
2. TERIIIIIATE DEDICATED LEADS PER FIG . 4. 
3. Tl£ 41111 KTU REQUIRES Tl£ USE IF IIDTH lllNNECTIIIS IN Tl£ 

API' lf!G lilT lllNNECTIIIS ME OII.Y IWJE Tlf!OUGH Tl£ "A" lllNNECTDR 

• P'IT LINE CKT AT DISTANT END IIAY BE A 419A , 414A, DR 204A KTU 
DR AllY DTI£R TYPE P'IT LINE UNIT REQU!RIIIl Rllllllll VOLTAGE FOR Tl£ 
RIIIU' CIRQJIT AJIJ FURNISitllll Rllllllll VOLTAGE FRill Tl£ SIGIIALIIIl CKT. 

6684- 25 alNII BLK 

~ 
Rill ASSIGiftNT 
(JIJTES 1, 2 AJIJ 3) 

lllNN 
P2 (A) 

LEFT 

TEL SET 

P/0 SIIULAR 1G5Vt Jhl----~ 
TYPE PRIVATE LINE t I L__ 
CKT AT DISTANT 
END (JIJTE 4) RG 7 R 1----1 

BLOCI( 

1 

LS PU 2 

.....-- r-- ....--
3 

NET 
4 

IIJLD 
1.--_ 5 

f"- -
A1 6 

LG 

~~ 
L 

7 

B 

STRAP 

.------ B DR 81 
Alii 

RG L 
11 

9 
SIG 

R DR R1 RC 10 
L...__ 

.1 
.---

Jm 
:>---

DilliE !lATRIX R
1 

II'TIIII STRAPI'IIIl Ill 419A KTU II'TIIII BLK 

II'TIO. FEATURES 
STRAP 
TEIIIIIIALS 

~ IIIlER INTERRIJ>TED Rllll 6 TO B 
CDifTROl IF T 
TII'E-wT STEADY Rllll 5 TD 6 .______ 

Alll!BLE CIRCUIT Cilftlif WITH DlilDE s SIGIIALS (B RELAY) IIA TRIX COIITROI. 6 TG B 

I--
R UNDER STEADY Rlfll 

I-- CIIIITRDL IF 3 TO 5 
N R RELAY COIU WITH OIOOE 

!lATRIX CIIIITROI. 

~ 
6 SEaJIJS 9 TO 10 

z TIP'E-IIIT 11 SEaJIJS 7 TO 10 
I-- REIIJYE WITHIIIT 25 SECOIIlS X DR Z X DR Z 

STRAPS 

" AllliBLE RINGIIACK TillE 1 TO 2 

- FOR 

REFERE NCE 

lilLY 

' 
A14 

' 
AS 

' 
A12 

A13 

A16 

A15 TO 419A KTU 

AS 

AD 

A1 

Fig. 13 - Nondedicated Lead Connections for 419A KTU (Automatic Signaling, Ringdown Private Line) in 110A 
Apparatus Mounting 
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SMliiiFIJ! 

REFEAEII:E 
Ofi.Y 

TO 407C Ill 
424C KTU 

912 

913 

939 

ISS 3, SECTION 51 8-2 15-422 

6S84-25 CONN Blk 

~ 
RIJW ASSIGNDT 
(NOTES 1 Alll 2) 

CONN CONN 
P2 (A) PI (B) 

LEFT RIGHT 
BLQCI( BLQCI( -D 

~T:--{ 
T 

R 

PART OF 

CONN>--T-+}---1~: 
REFERE 

DillY 
1 

2 

FIJI 

NCE 

14 

TTG 

ASSIGIE 
R· LEAD 

• 

TO OFF T 
PREIIISE 
(LOIID l!IE) 
TEL SET R 

(NOTE 31 

D ~R1-RXD 
AOD STRAP 

L_ 
400J TTG 

• I • 
(NOTE 4) 

3 

4 

s 

B 

B 

10 

12 

13 TO 420.\ KTU 
(NOTE 5) 

16 

NOTES , 
1. SEE BLQCI( DIAORAII COVER!IIl 6S84·25 

CONN Blk IN FIG . 3 . 
2 . TEIIIUIIATE DEDICATED LEADS PER FIG . 4 
3 . PIAXIIUI STATION COIIltl:TIJ! LIXI' IS 500 Dlf'S . OFF-l'RE"ISE (lONG LIIE) TELEPIIJNE 

SET PlAY BE EQUIPPED WITI4 A "TDUCIHGIE" DIAL PROVIDED Tl£ INTERCOI CIRQJIT IS 
SO EQUIPPED. 

4 . PROVIDE A 400J OIOOE FIJI EAQi 420A KTU IIISTALLEO lf£N Tl£ INTERCOI 
IS EQUIPPED WITH Tl4E "TilJCIHGIE" ADAPTER ( 440A Ill 47811 KTU I 

5. Tl£ CABLE R\.fj F~ Tl£ APPARATUS IIJUNTINO TO Tl£ CONNECTIIIl BLQCI( 
SICJULO BE AS SIOIT AS POSSIBLE , PREFERABLY LESS THAll 10FT . 

OPTION STRAPP!IIl ON 420A KTU OPTION BLK 

OPTION FEATURE STRAP TERIIIIIALS 

~ AC BUZZER ,1 BV • Ill 10V• !T04,7TOB 

k ,X Alll!BLE OC BUZZER ,24V OC 

~ SIGNALS RllllER. !OSV• STEADY 2 TO 4 , 1 TO B r-x--- INTERRti'TEO 
~ 

R INTERRUPTED IIITH 
STATION llJSY 

f ig . 14- Nonded icated Lead Connections for 420A KTU (long Line) in I lOA Apparatus Mounting 
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SECTION 518-21 5-422 

LINE 1 

OPTION STRAPPING ON 421A KTU OPTION BLK 

OPTION 

w 

NOTES : 

FEATURE 

FOR GENERAL 
PURPOSE USE 

STRAP TERI'IINALS 

1 TO 2 , 5 TO 6 , 
7 TO 8 

1. SEE BLOCK OIAGRAII COVERING 
6684-25 CONN BLK IN FIG . 3 . 

2 . TERIIINATE DEDICATED LEADS PER FIG . 4 . 

LINE 2 

LINE 3 

3. AOO STRAPS ACCORDING TO NUIIBER OF LINES SERVED . 

T 

R 

B-B 1 

R-R1 

RC 

T 

R 

8-81 

R-R1 

RC 

6684- 25 
CllNN BLK 

lf£E] 
ROW ASSIINENT 
(NOTES 1 ANO 2) 

CONN CONN 
P2 (A) P1 (B) 

SHOWN FOR 
LEFT RIGHT REFERENCE 
BLOCK BLOCK ONLY 

9 

12 

13 

16 

8 

20 
TO 

21 421A KTU 

35 

36 

23 

22 

26 

24 

37 

39 

27 

25 

15 

Fig. 15 - Nondedicated lead Connections for 421A KTU (Power Failure Transfer) in 110A Apparatus Mounting 
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ISS 3, SECTION 518-215-422 

NOTES : 
1. SEE BLOCK DIAGRA" COVERING 66B4-25 CONN BLK IN FIG . 3. 
2. TER,.INATE DEDICATED LEADS PER FIG . 4. 
3. OPTION @ REQUIRED WHEN 421A KTU IS USED FOR AUDIBLE SIGNAL 

SUPPRESSION 
4. 400-TYPE KTU WIRED FOR CO""ON AUDIBLE WITH DIODE "ATRIX OPTION. 
5. REFER TO SECTION PERTAINING TO TELEPHONE SET USED. 

TEL SET 

LS PU 
1 r--- ,--- R / 13 f-

NET 
400-TYPE 

KTU 
T 

I 
12 f-.....____ .....____ 

B-B1 

I R-R1 

J 

6684-25 CONN BLK 

~ 

R 

ROW ASSIGI'I1ENT 
(NOTES 1 AND 2) 

CONN CONN 
P2 (A) P1 (B) 

LEFT RIGHT 
BLOCK BLOCK 

2 h9 

I I 
I I 
I I 
I I 

R-R1 4 --<1 

BRIDGED RINGER 
------------- ---------------~--~-":;:"· ~>P. 

C~ON AUDIBLE RINGER 
OIOOE I I 
11ATRIX 

R-R1 (NOTE 4) R1 3 h1 

I B-B1 

I l RG I I 
1---------------------------- --- -

3 

4 

2 

401, 4071 R( ) 19 --<2 OR 424-
TYPE KTUI 

6 

---------
BZ R1 29 --<3 7 

I BZ 1 

I 
INTERCO" BUZZER I I 

(OR RINGER) -~-------------L--~--------------LS 

. '- I BL 10 --<1 

A,l 
I 

STATION BUSY OPTION 
"UST BE APPLIED (NOTE 5) 

SHOWN FOR 
REFERENCE 
ONLY 

TO 
421A 
KTU 
(NOTE 3) 

Fig . 16-Nondedicated lead Connections for 421 A KTU (Wired for Audible Signal Suppressor) in 11 OA 

Apparatus Mounting 
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SECTION 518-215-422 

4768 KTU 
(NOTES 7 AND B) 

I NO TE 6) CONNECT LEADS \liTHe fOR DESIRED STATION COOE (NOT£ 5) 

TO 
407-

TYPE 
OR 
424-

TYPE 
KTU 

NOTES ' 

RH 
1-

Yl 

Y2 

Y3 

Y4 

YS 

LT2* 

CG 

I z 3 • ~ 6 7 8 9 0 Kl X2 X3 

1 . SEE BLOCK DIAGRAM COVERING 66BA - 25 CONN BLK IN FI G. '· 

2 . TERNINATE DEDICATED LEADS PER fiG. 4 . 

3. PROVIDE SEPARATE SIGHAL KEY fOR EACH STATIOIO 

COO( TO 8( SELECTED . 

4. PROVIDE A SEPARATE 421A KTU fOR EACH STATION 

COOE TO 8( SELECTED. 

5. SELECT COOt AND CONNECT LEADS fOR SELECTED CODE 

AS SHO\IH IN VERTICAL COLUNN. 

6. A 400J DIOOE (PROCURE LOCALLY) MUST 8E CONNECTED 

AS SHOWN BELOW \/HEN PROVIDING DSS IN A DIAL 

EQUI PPEO SELECTOR ONLY ARRANGE04ENT. 

X4 X5 

6~7C, [~ 826 ~ 
:~ ~830 ~ RH )23 )---421A KTU 

X6 X7 

7 • . If-( THAN ONE 421A KTU IS USED fOR OSS, CONNECT AS SHO\IN ' 

P/0 
d40A(HO) 
OR 4766 
KTU 

---~ 821 

421A KTU COIIII 

T 
f-+--7 26 >--< '37 

K8 K9 KO 

P/0 ZNO 

421 A KTU 

T 
~ 

6611<'-25 CONN 8LK 

lffff9J 
ROll ASS I GHNENT 

(NOTES I AND 2) 

CONN CONN 
PZ(A) PIIBl 

LEFT RI GHT 

BL OCK 

® 
BLOCK SHOWN fOR 

REfERENCE ONLT 

L:' 6 ~ 
TO SIGHAL k B GRO -

KEY (NOTE 3)~ 
10 

RH 
16 

Yl --

Y2 \ 
5 

Y3 _/ 

Y4 
~ 18 

Y5 r--

~ LT2 * r-;-
CG ~ r--< ~ 

P/0 LAST 
421 A KTU 

37 

35 

36 

12 

39 

l fi 

23 

16 

25 

22 

27 

26 

TO 

421A 
KTU 
(NOTE 4) 

P/0 407C 
OR 424C 

KTU T 
~26 821 ~---

P/0 1ST Q / 0 

'--- -.J 

Ill . @ \liTH "TOUCH-TONE". 

@ I \II THOUT "TOUCH- TONE". 

fl USE \liTH d24C KTU. 

Fig . 17-Nondedicated Lead Connections for 421A KTU (Wired for DSS Feature) in 110A Apparatus Mounting 
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ISS 3, SECTION 518-215-422 

1111114-25 
OOIIi BLK 

lff£fB] 
ROll ASSIIIIIEIIT 
(lllTfS 1 Alii 21 

CONN CONN 
P2 (A) P1 (B) 

LEFT RIGHT 
BLOCK BLOCK 

TO 425-TYPE KTU [ L 
SELECTED STATION _;;.L __ -1 
L LEAD L 

----t 

TO LAPIP (ASSOCIATED [ L 
WITH DIAL INTERCOII) --'L'----1 
AT SELECTED STATION L _.:...._-; 

STRAP<:{! 

TO 425-TYPE KTU L LEAD ( L 
OF CODE ASSIGNED TO ---="'t 
PRESET CONFERENCE 

STRAP 

TO 407- OR 424-TYPE KTU C.-J---i 
TO DSS SIGNAL KEY 
ASSIGNED TO PRESET- >----1 
CONFERENCE CODE l (NOTE 3) 

TO 413A KTU 
(IF PROVIDED) 

SHOWN FOR 
REFERENCE 
ONLY 

14 

9 

20 

12 

13 

35 TO 
421A KTU 

16 (NOTE 4) 

8 

23 

36 

22 

21 

II'TIIJI S~IIIB Ill 421A KTU II'TIIJI BlDCK 

FEATURE OPTION STRAP 
TERIIINALS 

PRESET 
1 TO 2 

w 5 TO 6 
CONFERENCE 7 TO 8 

NOTES: 
1. SEE BLOCK OIAGRAII COVERING 66B4-25 CONN BLK IN FIG. 3. 
2. TERIIINATE DEDICATED LEADS PER FIG. 4. 
3. PROVIDE 413A KTU ONLY WHEN ACCESS TO THE PRESET CONFERENCE IS BY 

DIAL CODE OR BY DIAL CODE AND DSS. 00 NOT PROVIDE 413A KTU WHEN 
ACCESS TO THE PRESET CONFERENCE IS LIIIITEO TO OSS. 

4. PROVIDE ® OPTION. 

Fig. 18-Nondedicated Lead Connections for 421A KTU (Wired for Preset Conference) in 110A Apparatus 
Mounting 
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SECTION 518-215-422 

8684·2!5 alii BLK 

LUJl!l] 
ROW ASSIIlff'EfiT 

FOR LIIITS 42211 KTU 
(NOTES 1, 2, ,_, 3) 

CONN CONN 
P2 (A) PI (B) 

SHOWN FOR 
LEFT RIGHT REFERENCE 
BLOCK BLOCK ONLY 

Y1 
8 

Y2 
22 TO 407C 

OR 424C Y4 
27 TO 424C 

KTU KTU Y5 

25 
BL(4) 

26 TO 
422B TO BL(5) TO 

ASSOCIATED 20 KTU ASSOCIATED 
TEL SET BL(6) 

21 
TEL SET 

"BL" LEAD "BL" LEAD 
(NOTE 4) BL(7) 

32 (NOTE 4) 
BL(8) 

30 
BL(9) 

29 
BL(O) 

34 
A1 

TO 407C LT1 OR 424C KTU TO 424C KTU 
J1 (NOTE 5) STRAP 

TO 423A [ 
TO J1 
424C KTU KTU (NOTE 6) 

TO 
407C-
KTU 

NOTES ' 
1. SEE BLOCK DIAORNI COVER INO THE 8684·2!5 alii BLK IN FIG . 3 . 
2 . TERIIIIIoiTE DEDICATED LEADS PER fiG . 4 . 
3, -IDE A SEPARATE 4228 KTU FOR THE LIIITS llROlP (1-D , SINGlE DIDIT NOS . ) 

,_, FOR THE TEllS llROlP (X1·XD, Till DIGIT NOS . ) 
4 . -IDE ,_, IIISTALL A DIODE IN THE "A" LEAD Of THE ASSOCIATED TEL SETS AS 

SIOII II TEL SET CIIIIECTION SECTION . FOR CONNECTION, USE THE STATION BUSY 
OPTION AS SIOII IN THE CIIIIECTION SECTION Of THE TYPE SET USED . 

5. CIIIIECT "J1" LEAD Of ~ITS 42211 KTU IKN A 407C KTU IS -IDEO FOR THE DIAL 
INTERCIII CIRCUIT. IKN A 424C KTU IS -IDEO, STRAP THE "J1" LEAD Of 4228 
KTU TD "J2" LEAD Of TEllS 4228 KTU. 

6 . 423A KTU ASSOCIATED WITH SAI'E DIAL IIITERCIII AS THE 4228 KTUS . 

6684·2!5 alii BLK 

LUJl!l] 
ROW ASSIGiftNT 

FOR TENS (TRANSFER DIGIT I 
4228 KTU (NOTES 1, 2 , AND 3 ) 

CONN CONN 
P2 (A) P1 (B) 

SHOWN FOR 
LEFT RIGHT REFERENCE 
BLOCK BLOCK ONLY 

Y1 
B 

Y2 
22 

Y4 
27 

Y5 
0 

9 

28 

23 

25 
BL(X4) 

26 
BL(X5) 

20 TO 
BL(X6) 4228 21 KTU 

32 
BL(XB) 

3D 
BL(X9) 

29 
BL(XO) 

34 
A1 15 
LT2 

35 

31 

14 
J2 

33 

OPTION STRAPPINGS DN 4228 KTU OPTION BLOCK 

OPTION FEATURE STRAP 
TERI'HNALS 

R* STATION 6 TO 8 
BUSY TONE ~ 

• • IIISTALL 441J DR EQUIVALENT DI!JOE 
{PROCURE LOCALLY) AS SIOII . 

Fig. 19-Nondedicated lead Connections for 4228 KTU (Station Busy Selector) in 110A Apparatus Mounting 
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TO 407C 
OR 424C 
KTU 

LK 

BY1 

T 

ss 
J 

6684· 25 
CONN BLK 

~ 
ROW ASSIONIIENT 
(lllTES 1 Alll 2) 

CONN CONN 
P2 (A ) P1 (8) 

LEFT RIGHT 
BLOCK BLOCK 

1 

~ 
f--

3 
t---

4 
f--

5 

ISS 3, SECTION S18-21S-422 

s HOWN FOR 
R EFERENCE 
0 NLY 

14 

9 

12 

/ 13 

/ 16 

SPARE 
INTERRUPTER 
CONTACTS 

422B KTU [ 
(NOTE 3) 

BL(UNITS) ~ 
BL (TENS)/ f-- ' 

B TO 
423A KTU 
(NOTE 5) 

10V:t ' 18:t, -24V .!.:( N:;::O:..:.T.::.E ...::6:..:.)+---*--1-------RN_-l 

8 @ AT 1 
•11-'----+----*--+---- 0 

(NOTE 4) 9 @ BT1 
•11-"----1--i*---+----- 19 

NOTES : 
1. SEE BLOCK DIAGRAII COVERING THE 66B4- 25 

CONN BLK IN FIG . 3 . 
2 . TERIIINATE DEDICATED LEADS PER FIG . 4 . 
3 . 422B KTUS ASSOCIATED WITH THE SAI'IE 

DIAL INTERC~ AS THE 423A KTU . 
4 . CONNECT TO 8 GRO AS SHOWN . 
5 . TO ADJUST DIAL TONE VOLUI'IE ON 423A KTU 

TURN KNURLED WHEEL TO FULL CLOCKWISE 
POSITION FOR IIINIIIUII DIAL TONE VOLUIIE 
AND TO FULL COUNTERCLOCKWISE POSITION 
FOR IIAXIIIUII DIAL TONE VDLUIIE . 

FRONT END 
OF KTU 

CCII Cll 

nF=='=e=
1

=
1 

=)= TERIIINAL END 
U OF KTU 

6 . IF INTERRUPTED 105V:t IS USED FOR DIAL INTERCOII , 
DO NOT CONNECT THIS LEAD . IF BUZZERS ARE USED 
FOR DIAL INTERCOII, AUDIBLE SIGNAL IS SUPPLIED 
ON THIS LEAD VIA SPARE INTERRUPTER CONTACTS TO 
PIN 1 OF 423A KTU ON 423A KTU OPTION BLK , STRAP 

TERIIINALS 6 TO 7 AND REIIOVE ® OPTION STRAP 
BETWEEN TERIIINALS 4 AND 6 . 

OPTIIW STRAPPI!Il 1W KTU OPTIIW BLOCI< 

OPTION FEATURE STRAP TERIIINALS 
ON 423A 

T DIAL TONE 1 TO 2 

R STATION BUSY TONE 4 TO 6 

s AUDIBLE RINGBACK NO STRAP 

Fig. 20- Nondedicated Lead Connections for 423A KTU (Dial Tone, Busy Tone, and Audible Ringback Tone) 

in 110A Apparatus Mounting 
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SECTION S 18-215-422 

TYPICAL KEY TEL SET CIRCUITS 

EXCLUDED STA - LINE 1 

LS PU - - ~ ET1 I NET[ ER1 
L-....1 

EA1 
•I 

A1 L,..._ HOLD L,..._ 
1400-TYPE .I A 

KTU LINE 1 
CONTROL STATION ~ T I Rl T1 

R1 
(NOTE 3) 

CA1 CONT 

a~ ~ L-

~ s 
I~ "'-.. )1400-TYPE J A 

•I (NOTE 4 ) KTU LINE 2 
A1 L:....: HOLD ~ Rl T CA2 

1 R2 

"' T2 

L,..._ 
EL 

~ LG 

EXCLUDED STA - LINE 2 

- ~ ~ ET2 

~ ER2 

EA2 
•( 

A1 L- HOLD 1...-

NOTES: 
1 . SEE BLOCK DIAGRAII COVERING 66B4-25 CONN BLK IN FIG . 3 . 
2. TERIUNATE DEDICATED LEADS PER FIG . 4 . 
3 . CONTROL KEY IIAY BE LOCKING OR NONLDCKING . 
4. S LEAD CAN ONLY IIULTIPLE OTHER 428A KTUS CONTROLLED BY THE SAllE STATION . 

6684- 25 
aNI BLK 

lf£9J] 
ROW ASS!GIIENT 
(f«JTES 1 AM> 2) 

CONN CONN 
P2 (A) P1 (B) 

LEFT RIGHT 
BLOCK BLOCK 

3 
f---

4 
-

5 ....___ 

11 
f...--

1 
f...--

2 
f...--

12 
f--

SHO 
REF 
ONL 

~ 

10 -----<. 
f--

15 
f--

16 
f--

14 
1----

13 
1---

8 
1---

7 
1---

I I 
1---

27 
f-----

28 
f---

29 
'---

WN FOR 
ERENCE 
y 

12 

13 

16 

0 

14 

9 

19 

22 

23 

21 

20 

8 

35 

36 

37 

TO 
428A 
KTU 

Fig . 21 - Nondedicated lead Connections for 428A KTU (Multiline Exclusion) in 110A Apparatus Mounting 
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ISS 3, SECTION 518-215-422 

IIJTES, 
1. SEE BLOCK OIAIIIN! COVERIIIJ 6684-25 aJIIf BLX IN FIG. 3. 
2. TEJIUIIATE DEDICATED LEADS PER FIG . 4. 
3. T 00 R LEADS FRo. STATIIJi SIDE OF 400-TYPE KTU TERIIIIIATE DIRECTLY TO Tl£ ASSIGNED PICKLP KEY AT TELEPHONE SET. 
4. LI"ITATIOIIS OF 430A KTU ARE AS FOlLOWS' 

lA) FL 1 Ill FL2 ~ SERVE A IIAXIIUI OF 50 LAII'S 151A) EACH . DIVIDE LAII'S AS EVENlY AS POSSIBLE 
BETIIEEN Tl£ Till LEADS . 
IB) SP LEAD ~ IDNCT TO A IIAXIJUI OF 20 STATIIJiS . 

5. 1o1ft TELEPHONE SET EQUIPPED WITH A IIlLO KEY HAVIIIJ A SET OF TRAHSFER CONTACTS 00 SUfFICIENT 
CIJRil LEADS CAN IIUTIATE I IIlLO. REWIRE IIlLO KEY ACCOIDIIIJ TO IDNCTIIJi SECTIIJi OF TYPE SET USED . 

6. HN USED WITH CONCUTRATIII SETS 00 Tl£ 657 KEY IUJULE . IDNCT AS FOLLOWS , 

SUPP 
HOLD 
KEY 

-24 

P/0 430A KTU 

TEL SET WIRED 
FOR PRIORITY 
HOLD 

P/0 
400-TYPE 
KTU 

FLST 

6684- 25 
aJIIf BLK 

~ 
ROW ASSIGiftNT 
!NOTES 1 ANO 2) 

6684-25 
aJIIf BLK 

~ 
ROW ASSIGiftNT 
(NOTES 1 AND 2 ) 

FL ( 1 OR 2) 

TEL SET WIRED 
FOR I HOLD 
(NOTES 5 AND 8) 

LS 

LAIIP 
LINE CKT 

HOLD PU ( 1) 

LAIIP 
LINE CKT 

LAIIP 
LINE CKT 2 

A( 1) 

A(2) 
~SSAGE REGISTER 
IF PROV 

SP IIR 

A IIR 
L ( 1) 

-24 

LG 

L(2) LAIIP 
LINE CKT 2~1====--+:J~ 

A (1) 

A (2) 

A 

(1) 

LG 

L (2) 

TO 400-TYPE [ A 
LINE CKT 1 L 
(NOTE 3) 

TO 400- TYPE [ A 
LINE CKT 2 L 
(NOTE 3) (1) 

PC1 

PC2 

18] 0 TO 

19 
430A 
KTU 

12 

SHOWN FOR 
REFERENCE 
ONLY 

0 

12 

8 

15 

13 

TO 
429C 

35 KTU 

9 

14 

19 

20 

21 

22 

Fig . 22-Nondedicated lead Connections for 429-Type KTU (Supplementary Hold Detector) and 430A KTU 
(Flutter Generator) in 110A Apparatus Mounting 
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SECTION 518-215-422 

lllTES o 
1. SEE BI.ID DIAIJWI aMRIIIl Tt£ 6684· 2S alNN BLK IN FIG . 3 . 
2 . TERIIINATE DEDICATED LEADS PER FIO . 4 . 

6684-2S 
alNN BLK 

3 . IF IlftlJIATE RllllER TliAIISFER IS REQUIRED, alNNECT TD A T\M KEY OR A 449A KTU . lff£ITf] 4. IIJLTIPI.E RC LEADS F1UI BOTH CIRCUITS TD SAl£ AllliBlE SIGNAL AT ATTEIIJANT STATION. 
• FOR LINE Rllllllll . ROW ASSIONNENT 

(NOTES 1 AND 2 ) 1 FOR aRUI AllliBLE Rllllllll . 
alNNECT 110 aRUI AllliBL£ IS USED Alll RllllER IS lilT TD BE CUT OFF . I ~EFT I CONN II CONN ,I ~IGH~ I 

OPTION STRAPI'IIIl ON 448A KTU OPTION SLID BLOCK P2 (A) P1 (B) BLOCK 
STRAP TERIIINALS [' ""'" 13 ---<20 OPTION FEATURE r--1ST CKT 2ND CKT TO LINE R (AT 1 )* 14 ---<21 AllliBlE 
9 TO 71 3 TO sl w INYERIIII'TED Rllll RINGERS B (P1)* ~ SIOIW.S 

---<24 T STEADY Rllll 8 TO 6 3 TO 4 (IF REQD) 
R (P1 )* -

:----(25 X STEADY BUZZER 8 TD 10 3 TD 1 18 
I FACTORY PROVIDED 

'"" [: 
T ( 1 )* - f--< 0 11 
R ( 1 )* -

CO DR PBX RC 
12 f--< 19 

RC ( 1) t -LINE CKT 24 f--<31 
l( 1) L ( 1) r----1ST PRINCIPAL TEL SET 10 r----< 1 

LS PU A 
~~~~ :~~~Al c ( 1 ) 

,______ 
- - T 

KTU (NOTE 3) ---
30 f--<39 

r--
NET I R TD 1ST PRINCIPLE TEL SET ( ( 

AH 
A 

- ICJtD '-- l(P1) 

~LG 
RC (P1) 

AUD I 
SIG RG 

ATTENDANT STATION 
LS PU 

Ft 
- ....-- T 

R 
~ 

A1 •I 
A 

- ICJtD ......_ 
RG (AT1) 

AUD I 
SIG RC (AT1 DR AT2) 

l(AT2) 

~ LG 

2ND PRINCIPAL TURN KEY (NOTE 3) I 
SG* 

~ c::;',:/~~~~ !~ :eo RC (PA1 It ~ f--<29 
CUT OFF 

I 

J 
TD 2lll PRINCIPAL TEL SET 
IF aRUI AUDIBLE IS USED 
AMI Rl lllER IS lilT TO BE 
CUT OFF 

RN r--
TO INTERIIII'TER 41 ---<11 

RC (P1)t r--
---<28 21 

RG t 7 
RG t ./ 
RC (AT1 It r--

---<2S 19 
(NOTE 4) l RC (AT2)t -

15 ---<22 
L (AT2) -

20 j--<27 
LG -

7 

[ ' I'T21 . --,.--1--< " 
TO LINE R (AT2)* lSf----<23 
RINGERS 
(IF REQD) 8 (P2 1* a-r----< 12 

R ( P2 )* r--r----< 4 13 

c (2) ~ f--< 14 

RC (PA2)t~f--< 3S 
TD SECOND [ RC ( 2) t ~ f---< 33 
~~~~AL LC(2) f---

;~I I 

"29 ---<37 

TD SECOND [ RC (P21t 
CO OR PBX T (2) * 
LINE CKT R (2 )* 

35 

38 

34 

SHOWN FOR 
REFERENCE 
ONLY 

TO 
448A KTU 
1ST CKT 

TO 
448A KTU 
2ND CKT 

Fig. 23 - Nonded icated Lead Connections for 448A KTU (Variable Delay Timer) in 110A Apparatus Mounting 
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ISS 3, SECTION S 18-21 5-422 

NJTES o 
1. SEE BliJCI( D~ aJV£RING Tl£ 6684-25 aJNif BlK I N FIG. 3 . 
2 . TERIUIIATE DEDICATED LEADS PER FIG. 4. 

66114- 25 
CONN BLK 

3 . PROVIDE STRAP ONLY IF CI<T IS USED WITH A 448A KTU. IF USED 1/ITH 448A KTU . ~ JllNE DF Tl£ RIMlER ~CTIIIIS 51011 FIJI THAT CKT ARE REQU IRED. 
4 IIJLTIPLE RINGING LEADS FRIJ! BOTH CIRCUITS TO Tl£ SAl£ AllliBLE SIGNAL AT Tl£ RGt ROW ASSIGNI'ENT 

ATTEIIWIT STATION . 

T* L (NJTES 1 ANJ 2} 

'" "' [; I LEFT : I CONN II CONN) I RIGHT I 
R* ·;>-

BLOCK P2 (A) P1 (B) BLOCK 

CO OR PBX RC Ret t 9 
r---

LINE CKT L( 1) 11 ~0 1ST PRINCIPAL TEL SET 
A (NOTE 5) 7 ---< 19 LS PU 

r- r- T TO 1ST 448A KTU C( 1) r---

NET I (IF PROVIDED) __;,_,;,_ 5 ---< 16 
R 

~ 
~ ---<1 

A1 •I 
A ----s ---< 15 

'-- IIllO '-- L( 1) (NOTE 6) 24 ~31 
~ LG --:;-
~ L ( P1) 23 ~30 

B* OR RC(P1 It ~ ~24 
AUD I R* OR RC(P1 It f--
SIG 18 ~25 

NL KEY 
~ SG •I ../ S(P1) 

---<39 ., 
(NOTE 4) RC(AT1) '13 ---<20 

ATTENDANT STATION \ RG(AT1) 7 ---<21 LS PU - r- T ~~B~N~TU C ( 2) 20 ---<27 

NET I R 
\ (IF PROVIDED) 

29 r----<37 

A \~ - ~15 A1 •I 6 
- IIJLD '-- R* OR RC(AT1-AT2)t RC (AT2) - ~23 16 

AUD I \ RG (AT2) 
,___ 

SIG B* OR RG(AT1-AT2)t 25 ~32 
L(AT1) r---

~26 
~ 

19 
LG r---

7 
~ L(AT2) r---

---<35 27 
RGt -

40 5. RINGING OPTIIIIS, ~CT AS FOLLOWSo 

'" "' [ """ I 
LINE RllfJINO, 1ST CKT - PLACE STRAPS FRIJ! T Alll R (STA -
SIDE DF LINE CKT I TO ROWS 11 Alll 12 RESPECTIVELY. 32 ---<38 
DO lilT ~CT RC LEAD . CO OR PBX R( 2 ) * (NOTE 5) -
C!JIIlN Alll!BlE RINGINO , 1ST CKT - PLACE STRAP FRIJ! ROW LINE CKT 31 r-----< 34 
9 TO ROW 11 Nil ~CT RC LEAD FRIJ1 LINE CKT TO ROW 12 . L(2) ~ -LINE RINGINO , 211) CKT - PLACf STRAPS FRIJ! T Alll R (STA SIDE llF 

/ 26 r-----<33 
'M •n "- • ~" -·~"· • ~ _., • •oo. [ lt'l -C!JIIlN AUDIBlE RINGING, 2lll CKT - PLACE STRAP FRIJ1 ROW 40 S ( P2) 1 ~14 
TO ROW 32 Alll ~CT RC LEAD FRIJ! LINE CKT TO ROW 31. TO 2ND L(P2 ~ S. ATTENJolliT L.lll' CONTROLLED BY 448A KTU. ~9 PRINCIPAL B* OR RGt ( P2 ) r---s TEL SET ~12 

R* OR RCt( P2) r----;r ~13 ---

SHOWN FOR 
REFERENCE 
ONLY 

TO 
449A KTU 
1ST CKT 

TO 
449A KTU 
2ND CKT 

Fig. 24- Nondedicated Lead Connections for 449A KTU (Immediate Transfer Control) in 110A Apparatus 
Mounting 
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SECTION 518-215-422 

34A VOICE 
COUPLER 

1 TO CUST~ER ( 3 
PROVIDED 

2 4 I'IUSIC SOURCE 

( T TO 
CD/PBX R 

TO STA ( : 

LINE CIRCUIT T(CO) 
2ND 

r T(STA) CKT 

rJ R(CO) 

c R(STA) 

3RD 
4000(1'10) OR CKT 
4DOG 
(NOTE 3) 

NOTES : 

1. SEE BLOCK DIAGRAI'I COVERING 4TH 

66B4-25 CONN BLK IN FIG. 3. CKT 

2 . TERIIINATE DEDICATED LEADS 
PER FIG. 4. 

3 . 400H NOT COIIPATABLE WITH 451B 
KTU . 

4. 7TH CKT T(CD) AND T(STA) 
I'IUST BE BRIDGED ON SAI'IE 5TH 

ROW OF CONN BLK . CKT 

6TH 
CKT 

7TH 
CKT 

(NOTE 4) 

> 

> 

> 

8&84-25 
aJIIN BlK 

lf!:£fB] 
RCII ASSIGiftiiT 
CIIOTES 1 NfJ 2) 

[LEFT J CONN) I CONN) I RIGH!I 
BLOCK P2 (A) P1 (B) BLOCK 

SHOWN FOR 
REFERENCE 
ONLY 

PH 27 
I'IR 1---

28 
T1(C0) I--

11 
R1(CO) I--

12 
T1(STA) 1---

R1(STA) ~ 13 
T2(CO) 1--

14 
R2(C0) 1--

30 
T2(STA) 1--

15 
R2(STA) 1--

23 
T3(CO) 1---

3 
R3(C0) ~ 

17 
T3(STA) 1--

4 
R3(STA) I--

18 
T4(C0) I--

8 
R4(C0) I--

1 
T4(STA) I--

16 
R4(STA) 1--

2 
T5(CO) 1--

19 
R5(CO) 1---

24 
T5(STA) 1--

20 
R5(STA) ~ 

5 
TS(CO) ~ 

29 
RS(CO) 1--

31 
TS(STA) 1--

32 
RS(STA) I--

25 
T7(C0) I--

26 
') R7(CO) I--

21 
T7(STA) I--lJ 26 
R7(STA) I--

22 
I._.._ 

3 

3 

1 

2 

2 

3 

2 

3 

"1 

5 

6 

0 

9 

0 

9 

2 

0 

2 

1 

24 

3 

25 
TO 451-TYPE 

8 KTU 

14 

23 

9 

26 

31 

27 

16 

37 

34 

38 

32 

33 

28 

29 

Fig. 25 - Nondedicated Lead Connections for 4518 KTU (Music-On-Hold) in 11 OA Apparatus Mounting 
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-
[ 

T 400-
R TYPE 

KTU 
I__ 

N 
F 
T 

EXTERNAL 
RINGER 
LOCATED AT 
SELECTED 
STATION SETS 

OTE: PLACE STRAP 
ROI'I TERPHNAL 2 
0 TERI'IINAL 48 

T J TO 
R TEL SETS 

~[ LINE 

~' [ LINE 

"' [ LINE 

"' [ LINE 

"' [ LINE 

"' [ LINE 

6684-25 
CONN BLK 

ROW ASSIGNIIENT 

CONN CONN 
P2(A) P1(B) 

LEFT RIGHT 
BLK BLK 

T1 ~ 
11 

R1 f.--
12 
~ 

EXT1 1o 
EXR 1 24 

>----

T2 13 
R2 ~ 

14 
EXT2 r--

5 
EXR2 ~ 

19 
T3 f.--

17 
R3 '18 

EXT3 '21 
EXR3 1---

22 
T4 f.--

32 
R4 f.--

31 
EXT4 f.--

29 
EXR4 '28 

T5 '25 
R5 r;s 

EXT5 ,...._ 
20 

EXR5 f.--
15 

T6 f.--
3 

R6 I--
4 

EXT6 ~ 
EXR6 7s 

T7 7o 
R7 1---

23 
EXT7 f.--

8 
EXR7 f.--

1 
I--

NOTEC 
2 

'48 
'----

ISS 3, SECTION S 18-21 S-422 

SHOW N FOR 
RENCE 

NLY 
REFE 

0 

0 

19 

31 

20 

21 

16 

26 

24 

25 

28 

29 

38 TO 
34 452A 

J 37 
KTU 

33 

32 

23 

' 27 

22 

12 

13 

35 

36 

39 

30 

8 

14 

9 

Fig. 26-.Nondedicated Lead Connections for 452A KTU (Power Failure Ringing) in llOA Apparatus Mounting• 
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SECTION S 18-215-422 

OPTION 

w 
r-------r---

s 

~ 

N 

X 

z 

WITHOUT 
X OR Z 

1'1 

6611-4- 25 
CONN BLJ( 

lff£B] 
ROW ASSIGIIENT 
(f«JTES 1 AMl 2) 

CONN CONN 

P/0 SII'IILAR ~ 
P2 (A) P1 (B) 

SHO 
TYPE PRIVATE -:- RG LEFT RIGHT REF 
LINE CKT 105V± BLOCK BLOCK ONL 

TEL SET AT DISTANT t T 1 

WN FOR 
ERENCE 
y 

14 
END 

LS PU 
(NOTE 3) 

,-- ~ 

NET I IJ 
SIG KEY~ 

1'- (NOTlft) 

LAI'IP~ 

;------

AUD 
SIG 

'-- DIODE !'lATRIX 

/ 
OPTION STRAPPING ON 461A KTU OPTION BLK 

FEATURES 
STRAP 
TERI'IINALS 

UNDER INTERRUPTED RING 7 TO 8 
CONTROL OF STEADY RING 6 TO 7 
TII'IE-OUT 
CIRCUIT COI'II'ION WITH DIODE 7 TO 8 

AUDIBLE (B RELAY) !'lATRIX CONTROL 
SIGNALS STEADY RING UNOER 

CONTROL CDI'II'ION WITH DIODE 4 TO 6 
OF R RELAY !'lATRIX CONTROL 

10 SECONDS 1 TO 2 

16 SECONDS 2 TO 3 

TII'IE-OUT REI'IOVE 
23 SECONDS X OR Z 

STRAPS 

AUDIBLE RINGBACK TONE (NOTE 5) 9 TO 10 

R ~ 9 
r---T 

3 12 

R 1---
4 13 

s r---
5 

SG r--
6 

- ' 
LG 

7 

16 
TO 

15 461A 
KTU 

-
L 8 ' 8 
STRAP* -

L__RG 
48 

B OR B1 -
9 

15 

R OR R1 RC ,..---
- 10 

1 '---

* LEFT BLOCK ONLY R1 

© !® CA 

© 

NOTES : 
1. SEE BLOCK OIAGRAI'I COVERING 66B4-25 

CONNECTING BLOCK IN FIG . 3 . 
2 . TERI'UNATE DEDICATED LEADS PER FIG . 4 . 
3 . PVT LINE CKT AT DISTANT ENO I'IAY BE A 

414A KTU, 419A KTU, 204A KTU, OR ANY 
OTHER TYPE PVT LINE UNIT REQUIRING RINGING 
VOLTAGE FOR THE RINGUP CIRCUIT AND 
FURNISHING RINGING VOLT AGE FROI'I THE 
SIGNALING CKT . 

4 . SIGNAL KEY I'IAY BE A CONVERTED PICKUP KEY 
OR ANY EXTERNAL NONLOCKING KEY . 

5 . FOR SATISFACTORY AUDIBLE RINGBACK TONE , THE 
RINGING SUPPLY I'IUST CONTAIN AN AUDIBLE 
COI'IPONENT . 

Fig. 27 - Nondedicated Lead Connections for 461 A KTU (Manual Signaling, Ringdown Private Line) in 11 OA 
Apparatus Mounting 
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MY BE [ 
PART OF 
DEDICATED 
WIRING 

NOTES: 

B BAT 

B GRO 

6684-25 
aJIIII BLK 

~ 
ROW ASSIGiftNT 

(NOTES 1, 2 , Nil 3) 

CONN CONN 
P2 (A) P1 (B) 
LEFT RIGHT 
BLOCK BLOCK 

(SEE 47 NOTE 3) 

48 6 

SHOWN F 
REFEREN 
ONLY 

1. SEE BLOCK DIAGRA" COVERING 6684-25 CONN 
BLK IN FIG. 3. 

2. TER,.INATE DEDICATED LEADS PER FIG . 4. 

OR 
CE 

17J TO 467A 
15 KTU 

3. KTU MY BE PLUGGED INTO EITHER CONNECTOR, 
BUT B BAT IS APPLIED AS A DEDICATED LEAD 
ON ROW 47 OF THE LEFT BLOCK ONLY. 

Fig. 28- Nondedicated Lead Connections for 467A 
KTU (Voltage Monitor) in 110A Apparatus 
Mounting 

ISS 3, SECTION S 18-215-422 

UP TO 20 LA,.PS 

P/D TELSET 

NOTES : 

6684- 25 
aJIIII BLK 

~ 
ROW ASSIGiftNT 

( NOTES 1, 2 , NIJ 3) 

CONN CONN 
P2 (A) P1 (B) 

SHOWN FOR 
REFERENCE 
ONLY 

1---< : ] !~sA 
KTU 

1---<B 

1. SEE BLOCK OIAGRA" COVERING 6684-25 CONN BLK IN 
FIG . 3 . 

2. TERI'UNATE DEDICATED LEADS PER FIG . 4. 
3 . 469A KTU PlAY BE PLACED IN CONN A OR B WITH L 

LEAD EXTENDED FROPI AN EXTERNAL LINE CIRCUIT OR 
PAIRED WITH LINE CIRCUIT AS IN THIS EXAPIPLE. 

4 . 10 VAC IS APPLIED AS DEDICATED LEAD ON ROW 37 
OF LEFT BLOCK DNL Y. 

• EXTERNAL LINE CKT 
t LINE CKT IN CONN A 

Fig. 29-Nondedicated Lead Connections for 469A 
KTU (Lamp Extender) in 11 OA Apparatus 
Mounting 
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SECTION 518-215-422 

RESTRICTED TEL SET 

LS PU 
,-- - T 

NET. R 400- TYPE 
LINE 

A CIRCUIT 
A1•1 

HOLD ..:2_ 
......_ 

T R 

NONRESTRICTED TEL SET T 
LS PU ....--- - r- T R 

NET . R A 

AH 
A(U) A(U) 

'--- HOLD '-- T(CO) 

TO co( 
LINE R(CO) 

lff£U] 
ROW ASSI!lii'ENT 

(NOTES 1, 2 . IWJ 3) 

CONN CONN 
P2 (A) P1 (B) 
LEFT RIGHT 
BLK BLK 

3 

4 

10 

5 

1 

2 

SHOWN F 
REFEREN 
ONLY 

' 

OR 
CE 

12 

13 

16 

14 

9 

TO 
471-TYPE 
KTU 

A. STANDARD (PREFERRED) WIRING ARRANGEI'IENT 

rlff£U]:-::-~ -:g,.-:-g -:~-~="' 

RESTRICTED TEL SET 

LS PU 
r- ,-- T T 

NET. R R 

A T 
AH 

'--- HOLD '-- R 

NONRESTRICTED TEL SET 

LS PU - r- T T 
T(CO) 

NET. R R 400-TYPE 
LINE R(CD) 

A A CIRCUIT 
AH - HOLD '---

B 0 ALTERNATE WIRING ARRANGEI'IENT 

ROW ASSIGII'IENT 
(NOTES 1, 2 , AND 3) 

CONN 
P2 (A) 
LEFT 
BLK 

ro co 
LINE 

CONN 
P1 (B) 

SHOWN F OR 
CE 

3 

4 

1 

2 

RIGHT REFEREN 
BLK ONLY 

' 

12] 13 TO 
471-TYPE 

14 KTU 

9 

NOTES : 
1. SEE BLOCK DIAGRAI'I 

684- 25 

2 . 

3 . 

COVERING 6 
CONN BLK I N FIG . 3 . 
TERI'IINATE 
DEDICATED LEADS 
PER FIG . 4. 
471-TYPE K 
BE USED ON 
EQUIPPED W 

TU I'IUST 
LINES 

ITH 
SUPPLEI'IENT ARY HOLD 
OR SERVING PRIVACY­
EQUIPPED STATIONS . 

Fig. 30-Nondedicated Lead Connections for 471 -Type KTU (Battery Reversal Toll Restriction) in 110A Apparatus 
Mounting 
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KEY TEL SET 

LS PU ~ ,.----
~ ~ R 1101 ASSI-IIT , IlliTES 1- 2) 

NET . T CONN 

'-- ....:.._ P1 (B) 

ii'i'iiHT 
BLOCK 

T 
,____ 

3 
R 

,....____ 
4 

Y1 f---
1 

Y2 f---
23 

Y3 f---
22 

Y4 f---
TO 407 25 
OR 424- Y5 -
TYPE KTU 26 

CG -
14 

TTG -
19 

RS1 -
RS2 T 

32 
RH -

----<-.>-- 28 
_i_j~ 

(NOTE 4) 

NOTES: 

ISS 3, SECTION S 18-215-422 

SHOWN F 
REFEREN 

DR 
CE 

ONLY 

B12 

B13 

B14 

' B30 

/ 

' 
B29 

/ B32 

B33 

B21 

B36 

B3B 

B26 

TO 
47BB 
KTU 
(NOTE 3) 

1. SEE BLOCK OIAGRA" COVERING 66B4-25 CONN BLK IN FIG . 3. 
2. TER"INATE DEDICATED LEADS PER FIG . 4 . 
3 . REQUIRES USE Of BOTH A ANO B COMIECTORS . 
4 . OIOOE I 400J, LOCALLY PROVIDED) !lUST BE FURNISHED IN 

SYSTE" EQUIPPED WITH DIAL TONE. 

Fig. 31 - Nondedicated Lead Connections for 47BB KTU (TOUCH-TONE Adapter) in llOA Apparatus Mounting 
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SECTION 518-215-422 

RESTRICTED TEL SET 

~ ~ T 

NET . R , 
A 

A1•1 
L- HOLD '-----

NONRESTRICTED TEL SET 

~ PU 
,-....-- T 

NET . R 

"' 
A1 •1 ·' 

A(U) 

c2 c2 HOLD 

OPTIONS : 

PLACE 
UNIT OPT FEATURE KS-CONN 

(NOTE 3) 

w TOLL ALLOWED G-H 

X TOLL DENI ED H-J 
479B 

B-C 
KTU y LOOP START 

E-F 

z GROUND START A- B 
D- E 

2-DIGIT ABSORBTION A-8 

v 1ST DIGIT 

107A 2ND DIGIT 
(NOTE 4) 

C11 
ABSORB REPEATEDLY 
AND/OR (NOTE 5) 
ABSORB ONLY ONCE 

1078 
C11 NPA CODE RESTRICTION (NOTE 6 ) 

(NOTE 7) 

4DD-TYPE (ff£fg] 
liNE ROW ASSIGiftNT 
CIRCUIT !NOTES 1 Alll 2 ) 

CONN CONN 

T R P2 (A) P1 (B) 
LEFT RIGHT 
BLK BLK 

T 
3 

R 
4 

A 
10 

A(U) 
5 

SHOWN F 
REFEREN 
ONLY 

/ 

OR 
CE 

12 

13 

16 

TO 
479-TYPE 
KTU 

T(CO) 

TO co( 1 
LINE R(CO) 

2 

14 

9 

NOTES : 
1 . SEE BLOCK DIAGRA11 COVERING 66B4- 25 CONN 

BLK IN FIG . 3 . 
2 . TER11INATE DEDICATED LEADS PER FIG . 4 . 
3 . PLACE KS- 21290 L 1 CONNECTOR ON TERI'1INALS 

AS INDICATED. 
4 . PLACE KS-CONN ACROSS LIKE-NU11BERED TER11INALS 

AS NU11BER TO BE ABSORBED : 
• 1ST DIGIT-IN OPTION FIELD AR/1 
• 2ND DIGIT -IN OPTION FIELD A/2 

5 . RE110VE KS-CONN , IF PROVIDED, FR011 TER11INALS 
A- B. AND PLACE KS- CONN ACROSS LIKE NU11BERED 
TER11INALS AS EACH NU11BER TO BE ABSORBED AS 
FOLLOWS : 

• REPEATEDLY-IN OPTION FIELD AR/1 
• ONL Y ONCE-IN OPTION FIELD A/ 2 

6 . PLACE KS-CONN ACROSS LIKE-NU11BERED TER11INALS 
AS NPA CODE TO BE RESTRICTED . EACH 107B 
CIRCUIT 110DULE WILL HANDLE TWO NPA CODES . 

7 . IF 107A IS NOT REQUIRED, TWO 107B 110DULES 
CAN BE 110UNTED ON THE 479-TYPE KTU FOR A 
TOTAL OF FOUR NPA CODES. 

Fig . 32 - Nondedicated Lead Connecttions for 479-Type KTU (Rotary Dial Toll Restriction) in 110A Apparatus 
Mounting 
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NOTE 

1. 

2. 

3. 

4. 

34A VOICE 
COUPLER 

1 3 TO CUSTO~ER ( 
PROVIDED 
~USIC SOURCE 2 4 

'"{ 
LINE CIRCUIT 

T - 2ND 

R CKT 
-
A 

- A 

A L 10V AC 
3RO 

400D(IIO). CKT 
400G , OR 400H 
KTU 

S: 

SEE BLOCK OIAGRA~ COVERING 66B4-25 4TH 

CONN BLK IN FIG . 3. CKT 

TER~INATE OEOICA TED LEA OS PER 
FIG . 4 . 
NOT CO~PATIBLE WITH 570A AND 580A 
KSUs , OR 702A AND 703A PANELS . 
C~ KEY INSTALLATIONS WITH 5708, 
580B KSUs , OR 702B AND 703B PANELS 5TH 

WITH I'IUSIC-ON- HOLD FEATURE , ~UST CKT 

INCLUDE 498A KTU PLUS 116A1 Cl'l FOR 
EACH GROUP OF SEVEN LINES . 
OPTIONAL 116A 1 CIRCUIT I'IOOULE 
REQUIRED FOR I'IOH ON ADDITIONAL THREE 
LINES ( 5-6-7 ) AND ~OUNTS ON THE 
498A KTU . 6TH 

CKT 

7TH 
CKT 

ISS 3, SECTION 518-215-422 

66B4-25 CONN BLK 

lf£ill 
ROW ASSIGN~ENT (NOTES 1 AND 2) 

I LEFT I CONN A I CONN B I RIGHT I 
~ 1 BLOCK - lP1 l fP2l BLOCK 

~ 
~2 32 

~ 
T1 31 
R1 

1--

~ 
A1 

~ 
L1 

,__!.!_ 
T2 

~ 
R2 

~ 
A2 

~ 
L2 

:> ~ T3 

~ R3 

~ A3 

~ L3 
> 16 

1--T4 1 
R4 1--

5 
A4 

1--

10 
1--L4 

~ :> 
T5 

~ R5 

~ A5 

~ L5 

~ > 
TS 

4 
RS 24 
AS 

~ LS 
20 >T7 1--
26 

R7 
25 

A7 
19 

L7 1---

~ 

SHOWN FOR 
REFERENCE 

ONLY 

P/0 498A 
CONN KTU 
12 ~ 

32 ~ 

34 ~ 

37 ~ 

21 ~ 

0 ~ 
36 ~ 

19 ~ 

25 ~ 

24 ~ 

35 ~ 

39 ~ 

22 ~ 
23 ~ 

14 ~ 
16 ~ 
1 ~ 

20 ~ 
11 ~-< 
30 ~-< 

8 ~-< 
28 ~-< 
13 

~-< 
31 ~-< 
9 ~-< 

27 
~-< 

33 
~-< 

32 
~-< 

26 
~-< 

29 
~-< 

NOTE 3 

NOTE 4 

116A1 
CKT 
I'IOD 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

Fig . 33-Nondedicated Lead Connections for 498A KTU and 116AI CM (Music-On-Hold) in 110A Apparatus 
Mounting 
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SECTION 518-215-422 

TO 
POWER 
SUPPLY 

6684-25 
CONN BLOCK 

ROW ASSIGNIIENTS 

B4 

81B 

B3 

B17 

A15 

TO 110A 
APP PITG 

~ 66B4-25 

I CONN BLOCK (RIGHT) 

L. ------------------~~ 
ROW ASSIGNPIENTS 

B14 

TO P/0 
407C 
KTU 

838 
STRAP 

A15 

TO 47BB 
KTU B2 1 

OPTIONS 

z WITHOUT " TOUCH-TONE" 

N WITH 
DIAL STATION 

J AC BUZZER 
OR BELL 

DC BUZZER TYPE 
K 

OR BELL AUDIBLE 
SIGNAL 

"' RINGER 

X INTERRUPTED 

TO P/0 
407C 
KTU 

Fig. 34-Bosic Dial Intercom, Strapping and Power Supply Connection• for 407-Type KTU in 110A Apparatus 
Mounting 
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TO 
POWER 
SUPPLY 

TO 110A 
APP tUG 

ISS 3, SECTION 518-215-422 

66B4- 25 CONN BLOCK
1

(_L_E_n_' ____ ___J~I I 66B4-25 coNN BLOCK (RIGHT ) 

~ . L----------~ 
ROW ASSIG~ENTS ROW ASSIGNMENTS 

B4 

B1B 

B3 

B17 

A15 

A3B 

A16 

A28 

A23 

A25 

A26 

A20 

A21 

A32 

A30 

A29 

A34 

AS 

A22 

A24 

A27 

AD 

A1 

A33 

A31 

AS 

A14 

B3B 

KTU CG ® TO 478B( RSl ® • 
B21 TO P/D 

424-TYPE 
KTU 

TO INTERRUPTER RN 

1 
IV\ I I 

TO " s 1 B14 

[

-24Voc® ~\::..1 

POWER SUPPLY 
FOR AUDIBLE 105V! @ J'l 1 1 

SIGNALS l BV! • lOV! Q) t;-j 

TO P/0 
424- TYPE 
KTU 

RG 
9 

NOTE : 
ANY SELECTED R LEAD [R(1)-R(O)] "AY BE 
ASSIGNED AS THE INITIAL DIGIT OF A 
2-DIGIT CODE . THE R LEAD SO ASSIGNED "AY 
NOT BE USED FOR A STATION CODE . 

OPTIONS 

z WITHOUT TOUCH-TONE 

N WITH DIAL STATION 

J AC BUZZER 
OR BELL 

TYPE 

K DC BUZZER AUDIBLE 
OR BELL SIGNALS 

" RINGER 

X INTERRUPTED 

Fig. 35-Basic Dial Intercom, Strapping and Power Supply Connections for 424-Type KTU in 110A Apparatus 

Mounting 
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SECTION S 18-215-422 

TO TELSUS 

(OOTE) 

TO STAT ION 
AUDIBLE 
SIGNALS 

TO 
POWER 
SU PPLY 

6684-ZS CONN BLOC< (l EFT) ~pl!~~ 6684-25 CONN AlOCI< (RIGHT) 

~r---------------~~1 'L----------------1~ 
ROW ASS I G"""NTS 

A12 

All 

A1 6 

A2l 

A25 

A26 

A20 

A21 

Al2 

AlO 

A29 

Al4 

AB 

A22 
TO P/0 
494A KTU 

A24 

A27 

AO 

A1 

All 

All 

A9 

A14 

A4 

A16 

Al 

A17 

A15 

A7 

81 2 

TO TELSETS Bll 

Bll 

TO POWER SUPPLY -
FOR AUOISLE - Z4V OC 

[ .. 
SIGNALS 

RG 

NO TESo 

814 

BlO 

Bl5 

Bl7 

819 

816 

so 

OPT IONS 

AC BUZZER 
OR BEll TYPl 

DC BUZZER 
OR BEl l 

AUD IBL E 
S i GtiALS 

1. DI GI T 1 PR£.~URto AS 1ST DI GIT Of 2 -0 ICIT COOl 
AUO RE:.OU I R£5 NO rD STRAPPI NG IN 19- COOt: SYSTEM. 
WHEN DES I RED, fi LE/IDS ?,1, 4 OR!> MAY BE ASSIG NED AS 
INITI AL DIC IT OF 2-0IG IT CODE . R LEAD ASS IGNED 

HAY I() T BE US£0 AS S I NGLE-DIGIT STATI O!~ CODE. 
2. SINGLE-SPURT SiGNAL IS NONADJUSTABLE ANO 

PRlSET AT NOMINAL 1,'1 SECONDS OORA TI ON. 
~. KTU SCRE\.1 - SW ITCHES S1 AND 52 MUS T BE St:.T AS 

FOl l DWSo 

• SINGLE-PATH I NTERCOM - CLOSED (FULL CW) 

TO P/0 
494A KTU 

Fig . 36- Basic Dial Intercom With TOUCH-TONE Dialing, Strapping and Power Supply Connections for 494A 
KTU in 11 OA Apparatus Mounting 
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TABLE C 

BASIC AND DELUXE DIAL INTERCOM CONNECTIONS 
407· AND 424·TYPE KTUS TO ASSOCIATED AND OPTIONAL KTUS 

........ 
LEAD 

CONN BLOCKS OEStGNATtON 
KTU fiiOWANOCOL 

ASSIGNMENTS 

407-TYPE 424-TYPE 
ILEHI IAIGHTI 

1 2 

T T 3F·B 

R R 4F·B 

Yl Yl 18F·B 

Y2 Y2 17F·B 

Y3 Y3 15F·B 

Y4 Y4 28A·E 

LR LR 28A·E , 

Y5 Y5 29A·E 

LA LA 24F·B 

J J 31F·B 

RSl RSl 32F·B 

FCl FCl llF·B 

FC2 FC2 lSF·B 

FC3 FC3 lOF·B 

ALl ALl 21F·B 

AL2 AL2 20F·B 

TC TC 29F·B 

01 Dl 5F·B 

TTG TTG 30F·B 

BR BR 27F·B 

LK LK 23F·B 

RH RH 19F·B 

CG CG 14F·B 

BYl BYl 12F·B 

ss ss lF·B 

LTl 27A·E 

LT2 30A-E 

TG 32A·E 

TD 5A-E 

B(l -0) B(l·XO) As Assigned 
for Station 

R(l·O) R(l·XO) Connection 

• To 407-Type KTU Only. 

t To 424-Type KTU Only. 

ASSOCIATED KTU• TO PROVIDE 
DELUXE DIAL INTERCOM 

STA ltUSY SEL 
AUDIBLE HASHING "TOUCH 

UNITS TENS 
TONES LAMPS TONE" 

4228 4228 42JA 4268 4718 . . . 
• . . 
• . . . . . . . 
. • . 

• . . • . . . . . . . . . 
. . . . . . 

. . 

. 
t t 

t t 

ISS 3, SECTION 518-215-422 

OPTIONAL KTUe 

PRESET LONG 
CONFERENCE DSS 

LINE 

413A 421A 421A 420A . . . 
• 
• . 
. 

. 

. 

. . 

t 

. . . 
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.... 
Q 

"' ID .,. 
o-

ROW AMl COllfti ASSIGiftNTS FOO STATIONS 424-TYPE KTU 
--- --- --------- ---------, 494A KTU (MJTE 3) 

407-TYPE KTU 

:800~0000000000000000 

[~~~~~~;~;~~;~;~ ;00;~;~;7F ~7E;m~7C TO R 36F 36E 360 36C 368 40F 40E 400 40C 4011 44F 44E 440 44C 448 48F 48E 480 48C 

~~ LG 37F 37E 3m 37C 378 41F 41E 410 41C 418 45f 45E 450 45C 458 49f 49E 490 49C 

l 3BF 38E 380 ~ 388 42F 42£ 420 42C 428 46F 46E 460 46C 468 5llF 50E SOD 5llC 
; =-~K BLK 2 (MlTE 1) 

TO[~~ EJ ~ ~ ~ ~ ~ ~ ~ 
~~-u:~~~~~~~~~ 

~ ~ ~ ~ ~ ~ ~ ~ ~ @] ~--25 
~ ~ ~ ~ ~ ~ ~ ~ ~ 0 0:W1BtK 

TOP 

ccw cw 

TERPIINAL 
END OF KTU 

INSET: CONTINUOUS PIETHOD OF STRAPPING TO PROVIDE FOR STATION PIULTIPLES 

CONN BLOCK 1 TERPIINALS ON CONN BLOCK 2 

'G) .---- I I COL I I 3 

NOTES : BOTTOPI 
1. WHEN PIAKING STATION CONNECTIONS, RUN 

STRAPS ( T , R, LG, L ,B) ON CONN BLKS 1 AND 2 
AS SHOWN IN INSET . 

2 . RESISTOR R4 CAN BE ADJUSTED TO PROVIDE 
A TIPIING CYCLE FOR THE RELEASE OF RELAY 
B FROPI 0 . 5 SEC TO 2. 5 SEC . A TIPIING CYCLE 
OF 1 . 5 SEC IS PROVIDED BY THE FACTORY. TURN 
KNURLED WHEEL TO FULL CCW POSITION FOR 
0 . 5 SEC TIPIEOUT AND TO FULL CW POSITION FOR 
2. 5 SEC TII'tEOUT. 

3 . A) TOUCH-TONE DIALING ONLY 
B) NON-ADJUSTABLE SINGLE-SPURT SIGNALING DURATION NOPIINAL 1.5 SECONDS 
C) SCREW-SWITCHES S1 & S2 SETTINGS: SINGLE PATH -CLOSED (FULL CW) 

COP! KEY 2152-- OPEN (CCW) 

Fig . 37 - Basic Dial Intercom, Station Connections 

"' m 

!::1 
0 z 
Ul 

co 
~ 
Ul 

lo .... .... 



ISS 3, SECTION 518-215-422 

TO 110A 
APP PHG 

66B4- 25 coNN BLK (LEFT) r---\l L ______ 6-6B-4--25 CONN BLK (RIGHT) 

lf£B]~---------'· . lBlfffl 
ROW ASSIG~ENT ROW ASSIGN"ENT 

B4 

B1B 

B3 

B17 

A15 

B7 

* PAIRED WITH LF LEAD TO 
PREVENT NOISE CONDITION . 

TO INTERRUPTER RN ~ Q) 

TO 423-TYPE KTU SS Q}. 

TO ["" · "" SS POWER SUPPLY -24VOC ® /r 
FOR AUDIBLE 105v• @ 1 

SIGNALS RG-

TO P/0 
407C 
KTU 

TO 47BB CG 
KTU 

400J 
PROVIDE 
LOCALLY 

OPTIONS 

z WITHOUT TOUCH-TONE 

N WITH DIAL STATION 

J AC BUZZER 
OR BELL 

K DC BUZZER 
OR BELL TYPE 

" RINGER AUDIBLE 
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X INTERRUPTED 

R INTERRUPTED 
WITH STATION 
BUSY TONE 

B14 

B3B 

A15 

B21 
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B26 

TO P/0 
407C 
KTU 

Fig . 3B-Deluxe Dial Intercom, Strapping and Power Supply Connections for 407-Type KTU in 110A Apparatus 
Mounting 
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NOTE : 
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NOT BE USED FOR A STATION CODE KTU 
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OR BEll TYPE 

AUDIBLE 

" RINGER SIGNALS 
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Fig. 39-Deluxe Dial Intercom, Strapping and Power Supply Connections for 424-Type KTU in 110A Apparatus 
Mounting 
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TO 110A APP I'ITG 
E/W 4258 KTU 
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AL2 
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BR 
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Fig . 40-Deluxe Dial Intercom, Strapping and Power Supply Connections for 4258 KTU in 110A Apparatus 
Mounting 
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Fig. 42-Nondedicated Lead Connections for Preset Conference Circuit of a Deluxe Dial Intercom l ine (421A 
and 413A KTUs) in 110A Apparatus Mounting 
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1. GENERAL 

1.01 This section provides information on the 
630A key service panel (KSP) and the 113A1 

connecting unit (CU). 
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1.02 Whenever this section is reissued, the reason(s) 
for reissue will be listed in this paragraph. 

1.03 This section is based on drawing SD-69819-01, 
Issue 1. If this section is to be used with 

equipment or apparatus reflecting later issue(s) of 
the drawing(s), reference should be made to the 
SDs and CDs to determine the extent of changes 
and the manner in which the section may be affected. 

1.04 Incoming central office (CO) lines are to be 
installed in compliance with the Federal 

Communications Commission's (FCC) Registration 
Program and must be routed through a standard 
network interface. Information on approved 
interfaces is contained in Section 461-604-105, 
entitled Connecting Blocks-66M3-50R-ldentification, 
Installation, and Maintenance. 

1.05 After January 1, 1980, connection of 
customer-provided equipment (CPE) or 

telephone company-provided equipment to the 1A2 
Key Telephone System (KTS) requires the use of 
a 33B voice coupler when providing music-on-hold. 

2. IDENTIFICATION 

A. Purpose 

2.01 The 630A KSP (Fig. 1) provides mounting 
and power facilities for 400-type line, intercom, 

and music-on-hold key telephone units (KTUs). 
It is used , in conjunction with the 113A1 CU or 
can be connected directly to a key telephone red 
distribution field without using the 113A1 CU. 

2.02 The 113A1 CU (Fig. 2) is a connectorized 
key telephone distribution field consisting 

of three 66-type connecting blocks. The 113A1 CU 
plugs directly into the connectors provided on the 
630A KSP. 

B. Ordering Guide 

e Panel, 630A 

e Unit, Connecting, 113A1 

e Cover, Decorative, 161A 

e Cover, Utility, 163A 

e Cover, (End Caps), 153A 



e D-180942 Kit of Parts, Hinge Assembly 

e Cord, Power (1-1/2 feet)-824013262 

e Cord, Power (2 feet)-824013270 

e Cord, Power (4 feet)-824013288 

e Cord, Power (6 feet)-824013296 

e Cord, Power (12 feet)-824010995 

C. Common Features 

2.03 The 630A KSP has the following features: 

e Accommodates 400-series KTUs providing 
services described in Table A. 

e Connectorized for quick connection to 113A1 
CU or distribution field. 

e Self-contained power unit with two additional 
receptacles for powering externally mounted 
modular panels. 

e Built-in fuse block assemblies (Table B) with 
self-indicating fuses. 

e Includes KS-15900, L1 interrupter. 

e Can be mounted on a vertical surface. The 
630A KSP can also be attached to a 113A1 
CU with a hinge arrangement (D-180942 Kit 
of Parts) (Fig. 3). 

e Dimensions: 12-3/4 inches wide, 18-3/8 inches 
high, and 7-1/2 inches deep. When mounted 
on a 113A1 CU, the depth of the combined 
units is 12-3/4 inches deep. 

2.04 The 113A1 CU has the following features: 

e Can be mounted on any vertical surface 

e Has provisions for attaching a 630A KSP 
with the use of a hinge arrangement 
(D-180942 Kit of Parts) 
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e Connectorized cables for quick connection to 
the 630A KSP 

e Spare 66-type connecting block for terminating 
additional station cables and miscellaneous 
circuits 

e Dimensions: 12-3/4 inches wide, 18-3/8 inches 
high, and 3-1/4 inches deep. 

D. Coven 

2.05 The 161A decorative cover (Fig. 4) is designed 
to cover the 630A KSP or 113A1 CU when 

mounted side by side or when the 630A KSP is 
mounted on the 113A1 CU with the D-180942 Kit 
of Parts. 

Note: If this cover is used when the KSP 
and CU are mounted side by side, a minimum 
space of 1 inch must be left between them. 

2.06 The 163A utility cover is designed to cover 
the 630A KSP or 113A1 CU when mounted 

side by side. The sides can be covered by attaching 
end caps (cover, 153A) to the front cover with 
the clips supplied. Where several panels are 
mounted next to each other, the front covers form 
a continuous surface and only two end caps are 
installed at the extreme ends. The 163A utility 
cover cannot be used to cover the 630A KSP when 
it is mounted on the 113A1 CU with the D-190942 
Kit of Parts. 

E. Hinge As10mbly (D-180942 Kit of Parts) 

2.07 The 630A KSP can be mounted on the 113A1 
CU with the D-180942 Kit of Parts. The 

kit of parts consists of a latch, two hinge assemblies, 
and required screws. 

2.08 The latch is pressed into the latch notch on 
the lower left-hand side of the 630A KSP 

(Fig. 3). Two self-tapping screws attach each 
hinge on the top and bottom on the right-hand side 
of the 113A1 CU. Two threaded connecting pins 
attach the 630A KSP to the hinges on the 113A1 
CU. The 630A KSP is designed to swing to the 
right only. 
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F. Power 

2.09 The 630A KSP is equipped with a 287A1 
power supply which provides the following 

voltages: 

• Talk Battery 18-27 volt de 0.6 amperes 

• Signal Battery 20-27 volt de 1.9 amperes 

• Lamp Battery 8.75-11 volt ac 4.5 amperes 

The 287A1 power supply includes the 117B frequency 
generator which provides the ringing supply of 
110-125 volt ac at 30 Hz. 

2.10 The voltages on the 287 A1 power supply are 
wired to fuses on the 630A KSP. Refer to 

Table B for fuse assignments. The only fuse 
provided on the 287A1 power supply is a 2-amp 
Bussman MDL 2, 110-volt ac input fuse which 
appears on the front of the unit. 

2.11 If abnormal commercial ac input voltage is 
suspected: 

(1) Remove the ac power cord from the ac 
receptacle. 

(2) Using an ac voltmeter, determine the ac 
voltage at the commercial ac receptacle. 

(3) Pull out the ac voltage adjustment knob on 
the front of the power supply and turn the 

pointer to the voltage stenciled on the power 
supply that is closest to the commercial alternating 
current. Push the ac adjustment knob back in. 

2.12 The power supply is equipped with a parallel 
blade ground receptacle. Three conductor 

power cords with male and female standard 
three-prong plugs are available in the following 
lengths and should be ordered separately: 

Cord, Power (1-1/2 feet)-824013262 

Cord, Power (2 feet)-824013270 

Cord, Power (4 feet) - 824013288 

Cord, Power (6 feet)-824013296 

Cord, Power (12 feet)-824010995 
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2.13 The output cord for the power supply is 
plugged into the J13 receptacle on the 630A 

KSP. The J1 and J2 receptacles are available to 
power two modular panels (Table A and Fig. 5). 
To disconnect output power cord, squeeze the tabs 
on the top and bottom of the power cord connector 
and pull out. 

2.14 The 287A1 power supply can be changed by 
removing four screws from the front of the 

unit and unplugging the input and output cords. 

3. INSTALLATION 

3.01 Select a wall location for a key telephone 
installation in accordance with the following: 

• Approval and best interest of customer. 

• Accessible with adequate illumination for 
maintenance. 

• Wall offering adequate support and stability. 

• As close as practicable to stations being 
serviced. 

• Minimum of 9 inches is required to the 
right of the 113A1 CU for the 630A KSP 
to open if mounted on the 113A1 CU with 
the D-180942 Kit of Parts. 

• Close to conduit or duct system for cabling 
purposes. 

• Near commercial ac power receptacle. 

• Sufficient clearance above floor to avoid 
damage from water or blows incidental to 
cleaning. 

• Clean, dry, well-ventilated, and free from 
flammable or corrosive fumes. 

• Where the surrounding room temperature 
normally does not exceed no•F. Avoid 
locations near radiators, steam pipes, registers, 
and other similar heating devices which 
would subject the equipment to excessive 
heat. 



3.02 Refer to the following sections for additional 
information required to plan the installation 

of a KTS: 

• Section ()18-010-101-Centralized Key Telephone 
Installations 

• Section 518-010-105-KTS, Grounding and 
Special Protection Requirements 

• Section 518-215-100-1A2 KTS, Identification, 
and Arrangements 

• Section 518-215-400-Service, 1A2 KTS, Line 
Services 

• Section 518-215-401-Service, 1A2 KTS, 
Auxiliary Line Services 

• Section 518-215-402- Service, 1A2 KTS, 
Intercom Services 

• Section 518-215-419-Service, 1A2 KTS, 
620A, 641A, and 642A Modular Panels. 

3.03 Mount the 113A1 CU on the wall near 
commercial 110-volts ac power receptacle. 

If the 630A KSP is to be mounted on the 113Al 
CU, use the D-180942 Kit of Parts. Refer to 
paragraphs 2.07 and 2.08 for additional information. 

Note: The 287 A1 power unit is equipped 
with a parallel blade ground receptacle. 

3.04 If the 630A KSP is to be mounted on the 
wall, it must be mounted to the left of the 

113A1 CU. This is to allow the cables on the 
113A1 CU to reach the connectors on the 630A 
KSP. The cables from the 113A1 CU are connected 
to the 630A KSP connectors as follows: 

113A1 CU 630A KSP 

FROM TO 

PlO JlO 

Pll Jll 

P12 Jl2 
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Refer to Table C for 630A KSP cable connector 
assignments. 

3.05 To prevent damage to the telephone equipment, 
it is imperative that the 630A KSP be 

properly grounded and protected to limit voltage 
surges. 

The susceptibility of surge damage to 
semiconductor components used in 
400-series KTUs requires the grounding 
and protection procedures be followed 
carefully. Properly protected and 
grounded installations will minimize 
service failures that can result 
from surge voltages or differences 
between dissimilar grounds. Refer 
to Section 518-010-105 for coverage 
of KTS grounding and protection 
requirements. 

3.06 It is recommended all incoming CO/ PBX 
lines be connected to protectors. The protector 

ground terminal will serve as the primary KSP 
ground point and must be connected to the best 
acceptable ground source, preferably, the same as 
the ac power service. In any case, the KSP ground 
source and the power service ground source should 
be bonded together. 

3.07 Using No. 12 gauge wire, connect the circuit 
ground terminal on the 630A KSP to the 

protector ground terminal if the incoming CO/ PBX 
lines are protected. If they are not protected, 
connect the 630A KSP ground to the best acceptable 
ground source. 

Note: To remove strain from the ground 
terminal, run the No. 12 gauge ground wire 
to the bottom of the 630A KSP and clamp to 
the backboard or mounting surface. 

Refer to Section 518-010-105 for coverage of KTS 
grounding and protection requirements. 

3.08 Prior to terminating the telephone set cables, 
the selected KTUs shall be carefully unpacked, 

options applied as applicable, and installed in their 
appropriate connector. 

3.09 Install KTUs by inserting the plug end of 
the printed wiring boards into the 630A KSP 

KTU jacks. Secure the KTUs in the jacks with 
the locking devices provided. 
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Exercl•e care wbeo baodling aod 
ln•ertiDg plug-in KTU• to avoid 
damage to tbe priDted wiring board• 
aDd compoDeot•. 

Refer to Table A for KTU jack locations and the 
following figure for KTU connections: 

Fig. 9- 4000 KTU (MD) Connections (CO/PBX 
Line) in 630A Key Service Panel and 
113A1 Connecting Unit 

Fig. 10- 400G KTU (MD) Connections (CO/PBX 
Line) in 630A Key Service Panel and 
113A1 Connecting Unit 

Fig. 11-400H KTU Connections (CO/PBX Line) 
in 630A Key Service Panel and 113A1 
Connecting Unit 

Fig. 12-498A KTU Connections (Music-On-Hold) 
in 630A Key Service Panel and 113A1 
Connecting Unit 

Fig. 13-401-Type KTU Connections (Manual 
Intercom) in 630A Key Service Panel 
and 113A1 Connecting Unit 

Fig. 14- 407C KTU Connections (Dial Intercom, 
10-Code Selector) in 630A Key Service 
Panel and 113A1 Connecting Unit 

Fig. 15- 424C KTU Connections (Dial Intercom, 
19-Code Selector) in 630A Key Service 
Panel and 113A1 Connecting Unit 

Fig. 16-494A KTU Connections (TOUCH-TONE 
Adapter, 19-Code Selector) in 630A 
Key Service Panel and 113A1 Connecting 
Unit 

Fig. 17- 407- or 424-Type KTU (Rotary Selector) 
Connections in 630A Key Service Panel 
and 113A1 Connecting Unit Wired to 
Externally Mounted 440A KTU (MD) 
(TOUCH-TONE Adapter) 

Fig. 18-407- or 424-Type (Rotary Selector) 
Connections in 630A Key Service Panel 
and 113Al Connecting Unit Wired to 
Externally Mounted 478B KTU 
(TOUCH-TONE Adapter) 

...... , 

Fig. 19-415A KTU Connections (Automatic, 
DC Signaling, Private Line) in 630A 
Key Service Panel and 113Al Connecting 
Unit 

3.10 The station cables should now be terminated 
to the 113Al CU 66-type connecting blocks. 

Refer to TableD for 113Al CU terminal assignments. 

Note: Connecting block 3 in the 113A1 CU 
is spare and provided to terminate additional 
station cables, audible signal configurations, 
and paging arrangements. 

3. 11 Before applying power, check for misplaced, 
missing, or defective fuses. Check for loose 

or broken wiring connections. 

3.12 Apply power and test the KTS for correct 
operation. 

4 . INSTAllATION OF 630A KEY SEIVICE I'ANa 
WITH lARGt!l KEY TELEPHONE SYSTEMS 

4.01 When a KTS installation exceeds 6 lines or 
requires additional features, the modular 

panels described in Section 518-215-419 should be 
used in addition to the 630A KSP. These modular 
panels should be mounted to the right of the 630A 
KSP and the 113A1 CU (Fig. 8). This will provide 
for the standard right-hand growth arrangement 
for KTS installations described in Section 518-010-101. 

Note: In large installations equipped with 
dial intercom, it is recommended the 630A 
KSP be used as the first modular panel. 

4.02 The J1 and J2 output power jacks on the 
630A KSP are provided to supply power 

for two modular panels. When more than two 
modular panels are required, a 79-type power 
supply should be used. 

4.03 The installer shall have the option of 
terminating the station cabl~s directly on 

the 113A1 CU and modular panel terminals or may 
use the 113Al CU and modular panel terminals as 
a KTS equipment (red) field with the station 
terminal (blue) field mounted below . 



5. ADOITIONAL FEATURES 

Music-On-Hold 

5.01 Music-on-hold can be provided by plugging 
a 498A KTU into jack 6A. Jack 6A is 

factory-wired to provide music-on-hold for six 
CO/PBX lines. No further straps are required to 
provide this service. Refer to Note 1 in Table 
A for restrictions on music-on-hold for CO lines 
when the 415 KTU is used. 

5.02 The 498A KTU contains four circuits and 
must be expanded to six circuits with the 

addition of a 116A1 circuit module to the 498A 
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KTU when more than four CO/PBX lines are to 
be equipped with music-on-hold. 

5.03 The seventh circuit from the 498A KTU, 
when it is equipped with a 116A1 circuit 

module, appears as T7, R7, A7, and L7 on connecting 
block 2 in the 113A1 CU and can be used to provide 
music-on-hold on a CO/PBX line in an associated 
modular panel. 

5.04 A 33B voice coupler must be connected 
between the customer's music source and 

the 630A KSP music input leads for music-on-hold 
(Fig. 12). 
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TABLE A 

830A KEY SERVICE PANEL JACK ASSIGNMENTS 

JACK ASSIGNMENT 

J1 Power Source for One Additional Modular Panel 

J2 Power Source for Qne Additional Modular Panel 

J8A Line 1 
1---

J3B 400-Type KTU (CO/PBX Line) Line 2 
~ or 

J4A 401-Type KTU (Manual Intercom) Line 3 
1--- or 

J4B 415A KTU (Automatic, DC Signaling, Private Line) Note 1 Line4 
1---

J5A Line 5 
1---

J5B Line6 

J6A 498A KTU (Music-On-Hold) Note 2 

JSB Vacant 

401-Type (Manual Intercom) Note 3 
or 

407-Type KTU (Dial Intercom, Rotary Selector, 10 Codes) 
J7A or 
J7B 424-Type KTU (Dial Intercom, Rotary Selector, 19 Codes) 

or 
494A KTU (Dial Intercom, TOUCH-TONE Selector, 19 Codes) 

J8 Receptacle for KS-15900L11nterrupter 

J9 Input Connector for CO/PBX Feeder Lines 

J10 
~ 

Jll Output Connectors for 113A1 Connecting Unit or Distribution Field 
~ 

J12 

J13 Power Input From 287 A1 Power Supply 

Note 1: If a 415 KTU (automatic, DC signaling, private line) is used and MOH is 
required, the following conditions must be met: 

Music-on-hold can be provided on the first four lines only and the 400-type KTUs 
associated with MOH can be plugged into connectors J3A, J3B, J4A, and J4B only. 
The 498A KTU (MOH) must not be equipped with the 116A1 circuit module. 

The automatic, DC signaling, private line ( 415A KTU) can be provided on lines 5 and 
6 only and the 415A KTUs associated with the private lines can be plugged into 
connectors J5A and J5B only. 

Note 2: The 498A KTU contains four circuits and must be expanded to six circuits 
with the addition of a 116A1 circuit module to the 498A KTU when more than four 
CO/PBX lines are to be equipped with MOH. 

Note 3: The 401-type KTU (manual intercom) plugs into J7B only. 
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TABLE 8 

630A KEY SERVICE PANEL FUSE ASSIGNMENTS 

FUSE TYPE AMPERAGE ASSIGNMENT 

Fl 70C 3A 10-volt ac feeder fuse for F8, F9, FlO, and Fll distribution fuses 

F2 70C 3A 10-volt ac feeder fuse for F4, F5, F6, F7, Fl4, and Fl5 distribution fuses 

F3 70G 5A 10-volt ac for interrupter 

F4 70B 2A 10-volt ac for lamp wink on lines 1, 3, and 5 

F5 70B 2A 10-volt ac for lamp wink on lines 2, 4, and 6 

F6 70B 2A 10-volt ac for lamp wink on jack 1 for additional modular panel 

F7 70B 2A 10-volt ac for lamp wink on jack 2 for additional modular panel 

F8 70B 2A 10-volt ac for lamp flash, lines 1, 3, and 5 

F9 70B 2A 10-volt ac for lamp flash, lines 2, 4, 6, and intercom 

FlO 70B 2A 10-volt ac for lamp flash on jack 1 for additional modular panel 

Fll 70B 2A 10-volt ac for lamp flash on jack 2 for additional modular panel 

Fl2 70B 2A 10-volt ac for steady lamp, lines 1, 3, and 5 

Fl3 70B 2A 10-volt ac for steady lamp, lines 2, 4, 6, and intercom 

Fl4 70B 2A 10-volt ac to jack 1 for additional modular panel 

Fl5 70B 2A 10-volt acto jack 2 for additional modular panel 

Fl6 70B 2A -24 volt de-B for additional modular panels, all lines, intercom, and 
auxiliary services 

Fl7 70B 2A -24 volt de -A for additional modular panels, all lines, intercom, and 
auxiliary services 
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LEAD 
DESIO 

T(1) 
R(1) 
T(2) 
R(2) 
T(3) 
R(3) 
T(4) 
R(4) 
T(5) 
R(5) 
T(6) 
R(6) 

Spare 

Page 10 

TABLE C 

630A KEY SERVICE PANEL CABLE 
CONNECTOR TERMINAL ASSIGNMENTS 

CONNECTOR J9 

TERMINAL COLOR 
LEAD 

TERMINAL 
DESIO 

26 W-BL 13 
1 BL-W 39 

27 W-0 14 
2 0-W 40 

28 W-G 15 
3 G-W 41 

29 W-BR 16 
4 BR-W 42 

30 W-S 17 
5 s-w 43 

31 R-BL 18 
6 BL-R Spare 44 

R-0 
19 

32 45 
7 0-R 20 

33 R-G 46 
8 G-R 21 

34 R-BR 47 
9 BR-R 22 

35 R-S 48 
10 8-R 23 
36 BK-BL 49 
11 BL-BK 24 
37 BK-0 50 
12 0-BK 25 
38 BK-G 

COLOR 

G-BK 
BK-BR 
BR-BK 
BK-S 
8-BK 
Y-BL 
BL-Y 
Y-0 
0-Y 
Y-G 
G-Y 
Y-BR 
BR-Y 
Y-S 
8-Y 
V-BL 
BL-V 
V-0 
0-V 
V-G 
G-V 
V-BR 
BR-V 
V-S 
s-v 



LEAD 
DESIO 

IT 
IR 
D1,A 
AI 
LG 
L,LA 
RO 
RG 
R1 
RG 
R2 
RG 
R3 
RG 
R4 
RG 
R5 
RG 
R6 
RG 
R7 
RG 
R8 
RG 
R9 

TABLE C (Contd) 

630A KEY SERVICE PANEL CABLE 
CONNECTOR TERMINAL ASSIGNMENTS 

CONNECTOR J10 

TERMINAL COLOR 
LEAD 

TERMINAL DESIO 

26 W-BL RG 13 
1 BL-W RXO 39 

27 W-0 RG 14 
2 O-W RX1 40 

28 W-G RG 15 
3 G-W RX2 41 

29 W-BR RG 16 
4 BR-W RX3 42 

30 W-S RG 17 
5 S-W RX4 43 

31 R-BL RG 18 
6 BL-R RX5 44 

32 R-0 RG 19 
7 0-R RX6 45 

33 R-G RG 20 
8 G-R RX7 46 

34 R-BR RG 21 
9 BR-R RX8 47 

35 R-S RG 22 
10 S-R ss 48 
36 BK-BL RN 23 
11 BL-BK SP 49 
37 BK-0 TDX 24 
12 0-BK Spare 50 
38 BK-G Spare 25 

ISS 1, SECTION 5 18-21 5-424 

COLOR 

G-BK 
BK-BR 
BR-BK 
BK-S 
S-BK 
Y-BL 
BL-Y 
Y-0 
0-Y 
Y-G 
G-Y 
Y-BR 
BR-Y 
Y-S 
S-Y 
V-BL 
BL-V 
V-0 
0-V 
V-G 
G-V 
V-BR 
BR-V 
V-S 
S-V 
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LEAD 
DESIO 

T(1) 
R(1) 
A(1) 
A1(1) 
LG(1) 
L(1) 
T(2) 
R(2) 
A(2) 
A1(2) 
LG(2) 
L(2) 
T(3) 
R(3) 
A(3) 
A1(3) 
LG(3) 
L(3) 
T(4) 
R(4) 
A(4) 
A1(4) 
LG(4) 
L(4) 
T(5) 
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TABLE C (Contd) 

630A KEY SERVICE PANEL CABLE 
CONNECTOR TERMINAL ASSIGNMENTS 

CONNECTOR J11 

TERMINAL COLOR 
LEAD 

TERMINAL 
DI;SIG 

26 W-BL R(5) 13 
1 BL-W A(5) 39 

27 W-0 A1(5) 14 
2 0-W LG(5) 40 

28 W-G L(5) 15 
3 G-W T(6) 41 

29 W-BR R(6) 16 
4 BR-W A(6) 42 

30 W-S A1(6) 17 
5 S-W LG(6) 43 

31 R-BL L(6) 18 
6 BL-R RC(l-) 44 

32 R-0 RG 19 
7 0-R RC(2) 45 

33 R-G RG 20 
8 G-R RC(3) 46 

34 R-BR RG 21 
9 . BR-R RC(4) 47 

35 R-S RG 22 
10 S-R RC(5) 48 
36 BK-BL RG 23 
11 BL-BK RC(6) 49 
37 BK-0 RG 24 
12 0-BK 10V 50 
38 BK-G ACG 25 

COLOR 

G-BK 
BK-BR 
BR-BK 
BK-S 
S-BK 
Y-BL 
BL-Y 
Y-0 
0-Y 
Y-G 
G-Y 
Y-BR 
BR-Y 
Y-S 
S-Y 
V-BL 
BL-V 
V-0 
0-V 
V-G 
G-V 
V-BR 
BR-V 
V-S 
S-V 



LEAD 
DESIO 

FCl 
FC2 
FC3 
Y1 
Y2 
Y3 
Y4 
Y5 
RSl 
CG 
RH 
Spare 
BR 
TC 
LTl 
LT2 
BYl 
J 
LK 
TIG 
ALl 
AL2 
T(7) 
R(7) 
A(7) 

TABLE C (Contd) 

630A KEY SERVICE PANEL CABLE 
CONNECTOR TERMINAL ASSIGNMENTS 

CONNECTOR J12 

TERMINAL COLOR 
LEAD 

TERMINAL 
DESIO 

26 W·BL L(7) 13 
1 BL-W M2 39 

27 W-0 Ml 14 
2 o-w 40 

28 W-G 15 
3 G-W 41 

29 W·BR 16 
4 BR-W 42 

30 W-S 17 
5 S-W 43 31 R·BL 
6 BL-R 18 

32 R·O 44 

7 O.R Spare 
19 

33 R·G 45 
8 G-R 20 

34 R-BR 46 
9 BR-R 21 

35 R-S 47 

10 S-R 22 
36 BK-BL 48 

11 BL-BK 23 
37 BK-0 49 
12 O.BK 24 
38 BK-G 50 

25 

ISS 1, SECTION 518·215-424 

COLOR 

G-BK 
BK-BR 
BR-BK 
BK·S 
S-BK 
Y-BL 
BL-Y 
Y-0 
O.Y 

Y-G 
G-Y 
Y-BR 
BR-Y 
Y-S 
S-Y 
V-BL 
BL-V 
V-0 
o-v 
V-G 
G-V 
V-BR 
BR-V 
V-S 
S-V 
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TABLED 

113A1 CONNECTING UNIT TERMINAL ASSIGNMENTS 

CONNECTING BLOCK 2 

LEAD 
TERMINAL 

LEAD 
TERMINAL 

LEAD 
TERMINAL 

DESIG DESIG DESIG 

IT lA-F RX5 18D 49A-B 
IR 2A-F RX6 18E RSl 38B 
L 3A-F RX7 18F CG 39B 
LG 4A-F IT 19A D1 40B 
RG 5A-F IR 20A L,LA 41B 
RO 6A L 21A BR 42B 
Rl 6B LG 22A TTG 43B 
R2 6C RG 23A LK 44B 
R3 6D RXS 24A J 45B 
R4 6E A 25A-F TC 46B 
R5 6F Al 26A-F TDX 38C 
IT 7A-F LG 27A-F LTl 39C 
IR SA-F L 28A-F LT2 40C 
L 9A-F A 29A-F ALl 41C 
ill lOA-F Al 30A-F AL2 42C 
RG llA-F LG 31A-F FCl 43C 
R6 12A L 32A-F FC2 44C 
R7 12B A 33A-F FC3 45C 
RS 12C Al 34A-F SP 46C 
R9 12D LG 35A-F Ml 48C-D 
RXO 12E L 36A-F M2 49C-D 
RXl 12F ss 38A 38E 
IT 13A-F Yl 40A T(7) 40E 
IR 14A-F Y2 41A R(7) 41E 
L 15A-F Y3 42A A(7) 42E 
LG 16A-F Y4 43A L(7) 43E 
RG 17A-F Y5 44A 49E 
RX2 18A RH 45A ±lOV 46F 
RX3 18B BYl 46A ACG 47F 
RX4 18C 48A-B 49F 
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Jl } CONNECTOR 
J2 

J10 } CONNECTOR 
J12 

GROUNDING LUG 

Fig. 1- 630A Key Service Panel 
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CONNECTING BLOCK 

'J 3 

Fig. 2 - 113A 1 Connecting Unit 
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CONNECTING BLOCK 
1 2 3 

PART OF 0-180942 
HINGE ASSEMBLY 

ISS I, SECTION 518-215-424 

Fig. 3-630A Key Service Panel Mounted on 113A 1 Connecting Unit 
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Fig. 4-161 A Decorative Cover 
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297A1 
POWER UNIT 

630A KSP 

BBBBD 
BBBBD 
IDDOOOOOO 0 0 0 0 0 0 DO Dl 

F1 F2 F3 F4 F5 F6 F7 F9 F9 F10 F11F12 F13 F14F15 F16 F17 

ISS 1, SECTION 518-215-424 

Fig. 5-630A Key Service Panel, Jack, and Fuse Block Locations 
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630A PANEL 
CONN J9 

TPI jii-Bll ( 26 jO-BKJ ( 12 
RP! jBL-IIlJ ( 1 jBK- BRJ ( 39 
Tj2! j0-11! ( 27 jBR- BKJ ( 14 
Rj2j 111-0! (2 jBK- Sj ( 40 
T(3j (11-0! ( 28 (S-BKJ ( 15 TO 

CENTRAL Rj3j !O-Il! (3 !Y- 8L! ( 41 
OFFICE Tj4J jii-8Rj < 29 j8L-Yj ( 16 

Rj4! jBR-11! (4 jY-Oj ( 42 
Tj5! Ill-S! < 30 jO- Yj < 17 
Rj5j jS-11! (5 jY-Gj ( 43 
Tj6j jR-Bll ( 31 jG-Yj ( 18 
Rj6! jBL-Rj (6 jY-BRI < 44 

jR-0! ( 32 SPARE jBR-Y! ( 19 
(O-R! (7 jY-Sj ( 45 
jR- GJ ( 33 jS- Yj ( 20 
jO-Rj (8 jV- Blj < 46 
jR- BR! ( 34 jBL- Vj < 21 
jBR-Rj (9 jV-Dj < 47 

SPARE jR-S! ( 35 jD- V! ( 22 
jS- R! < 10 jV-OJ < 48 
jBK- BlJ < 36 jG-Vj ( 23 
jBL-BKj ( 11 j V-BR! ( 49 
jBK-DJ ( 37 jBR-Vj ( 24 
I o-BI( I ( 12 !Y-SI (50 
jBK-Oj ( 38 IS-VI ( 25 

Fig. 6-630A Key Service Panel, Cable Connector Terminal Assignments (Sheet 1 of 4) 
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630A PANEL 
CONN J10 

TO KEY TEL SET, IT jW-BL! ( 26 RG jG-BK) ( 12 
TT ADAPTER KTU IR jBL-WL! ( 1 RXO jBK-BR) < 39 OR DELUXE 
INTERCOII KTUS 01, A jO-W) < 27 

RG jBR-BK) < 14 
VIA CONN BLK 2 A1 jW-0) RX1 jBK-S) ( 40 
OF 113A1 CONN (2 

UNIT OR LG jW-G) < 2B 
RG (S-BK) < 15 

DISTRIBUTION L, LA (G-W) RX2 (Y-Bq 
FIELD (3 < 41 

RO jW-BR) < 29 
RG jBL-Y) ( 16 

RG (BR-W) (4 
RX3 (Y-O) 42 

TO INTERCOII 
R1 jW-S) < 30 AUD SIGNAL VIA RG jO-Y) (11 
RG jS-W) (5 

CONN BLK 2 OF RX4 jY-G) < 43 113A 1 CONN UNIT 
R2 (R-Bl! ( 31 OR DISTRIBUTION RG (G-Y) 18 

RG jBL-R) (6 
FIELD RXS jY-BR) < 44 

R3 jR-0) ( 32 RG jBR-Y) < 19 
RG (O-R) 7 

RX6 jY-S) ( 45 
TO INTERCOII 
AUD SIGNAL R4 jR-G) ( 33 

RG jS-Y) < 20 
VIA CONN BLK 2 RG jG-R) RX7 !Y-Bl! 
OF 113A1 CONN (B < 46 

UNIT DR RS jR-BR) < 34 
RG jBl-V) < 21 

DISTRIBUTION RG jBR-R) RXB jV-0) 
FIELD (9 < 47 

R6 IR-S! < 35 
RG jO-Y! < 22 

RG jS-R) < 10 TD TT A"PTER [ 
ss IV-G) < 4B 

R7 (BK-BL) 36 
KTU OR DELUXE RN (G-V) 23 
INTERCO" KTUS 

RG jBl-BK) < 11 VIA CONN BLK 2 SP jV-BR) < 49 
RB jBK-0) OF 113A 1 CONN UNIT lOX (BR-V) 

< 37 OR DISTRIBUTION < 24 
RG jO-BK) < 12 FIELD SPARE !Y-Sl <50 
R9 jBK-0) < 38 

SPARE jS-V) < 25 

Fig. 6-630A Key Service Panel, Cable Connector Terminal Assignments (Sheet 2 of 4) 
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83DA PANEL 
CONN J11 

TP! jW-BL! < 28 Rj5! jG- BK ! < 13 

RPI jBL- WL! < 1 A!5! !BK-BR! ( 39 

A!1l jW- 0! ( 27 A1(5! !BR-BK! ( 14 
A1( 1) jO-W! (2 TO KEY TEL 

LG(5) !BK-S! ( 40 
LG(1) !W-G! ( 29 SET VIA L(5) (S-BK! ( 15 

CONN BLK 1 OF L( 1) (G-W! (3 113A1 CONN UNIT 
T(8) !Y-BL! ( 41 

T(2) !W-BR! < 29 
DR DISTRI BUTION R(8) (BL-Y! ( 18 
FIELD 

R(2) !BR-W! (4 
A(8) ( Y-O! ( 42 

A(2) !W-S! ( 30 
A1(6) !0-Y! ( 17 

A1 (2) jS-W! (5 
LG(6) !Y-G! ( 43 

LG(2) !R- aq ( 31 
L(6) ! G-Y) ( 19 

TO KEY TEL LG!2! !BL- RI (6 
RC(1) (Y-BR! < 44 

SET VIA 
Tl3! !R- D! RG !BR-Y! CONN BLK 1 OF ( 32 < 19 

113A 1 CONN UNIT R(3! !D- R! (7 
RC(2) !Y-S! ( 45 

DR DISTRIBUTION 
A(3) (R- G! 

TO AUD SIGNAL RG (S-Y! FIELD ( 33 DR AUD SIGNAL < 20 
A1(3! (O- R! (8 !'lATRIX VIA RC(3) (V-BL! ( 46 

LG!3! (R-BR! 
CONN BLK 1 OF RG !BL-V! < 34 113A1 CONN UNIT ( 21 

l(3! !BR-R! (9 OR DISTRIBUTION RC(4) (V-D! ( 47 
FIELD 

Tl41 (R-S! < 35 
RG !0-V! ( 22 

R(4! (S- RI < 10 
RC (5) (V-G! ( 49 

A!4! (BK-Bl) < 36 
RG !G-V! ( 23 

A1(4! (BL- BK! TO TT RC (6) (V-BR) ( 49 < 11 ADAPTER , 
RG LG(41 !BK- D! < 37 DELUXE INTERCOI'I !BR-V! ( 24 

l!4! !0-BK! OR SIGNALING !10V !V-S! ( 12 CIRCUITS VIA (50 

T(5! (BK-G! CONN BLK 2 OF ACG !S-V! < 25 ( 38 
113A1 CONN UNIT 
OR DISTRIBUTION 
FIELD 

Ftg. 6-630A Key Service Panel, Cable Connector Terminal Auignments (Sheet 3 of 4) 
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630A PANEL 
CONN J12 

FC1 (W-BL! < 26 ["ME LEM L(7) (G-BK) < 13 VIA CONN FROII PIOH CKT ( 
FC2 (BL-Wl! BLK 2 112 (BK-BR) < 39 < 1 OF 113A 1 I'IIJSIC INPUT ( 
FC3 (W-0) < 27 

CONN UNIT FOR PIOH VIA 111 (BR- BK) < 14 OR 33B VOICE 
Y1 jO-W! (2 DISTRIBUTION COUPLER jBK-S! < 40 
Y2 (W-G) < 2B FIELD (S-BK! < 15 
Y3 jG-W! (3 jY-Bl! < 41 
Y4 jW-BR! < 29 jBL- Y! < 16 
Y5 jBR-W! (4 jY-0! < 42 
RS1 jW-S) < 30 (0-Y! (17 

TO TT ADAPTER CG jS-W! (5 jY- Gl < 43 OR DELUXE 
INTERCOPI KTUS RH jR-Bl! < 31 jG-Y! < 18 VIA CONN BLK 2 SPARE jBL-R! (6 jY-BR) < 44 OF 113A CONN 
UNIT OR BR (R-0) 32 (BR-Y) 19 
DISTRIBUTION TC (O-R) (7 jY-S) < 45 FIELD 

LT1 jR-G! < 33 jS-Y! < 20 
LT2 jG-R) (8 jY-Bl! < 46 BY1 jR-BR) < 34 SPARE (BL-Y! < 21 ·J jBR-R! (9 jY-0) < 47 LK jR-S! < 35 jO-Y! < 22 TTG jS-R) < 10 jY-G) < 48 AL 1 jBK-BL) < 36 (G-V! < 23 AL2 jBL-BK) (V-BR! < 49 < 11 

"' "'" [ T(7) (BK-0) < 37 jBR-Y! < 24 BLK 2 OF [ "ME R(7) 
113A1 LEADS jO-BK! < 12 !Y-S! <50 
CONN UNIT FROPI A(7) jBK-G! < 38 (S-Y! < 25 OR IIOH CKT 
DISTRIBUTION 
FIELD 

Fig. 6-630A Key Service Panel, Cable Cannector Terminal Assignments (Sheet 4 of 4) 
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30 0 0 0 0 0 

ooaooo 
oooooo 
ooooao 
ooaooo 

25ooaooo 

oooooo 
00000'0 

a o a a a 
ooaooo 

~ 0 0 o o a 
0 0 0 0 o------o 
oooooo 
0 0 0 0 0 0 

oooooo 
~ a o a a a o 

oooooo 
oooooo 
oooaoo 
oooooo 

~ 00 0 0 0 0 

Fig. 7 -1 13A 1 Connecting Unit, Connecting Block Assignment 
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NOTE : 
1. CONN BLK 3 IS 

SPARE AND CAN 
BE USED FOR 
BRIDGING 
ADDITIONAL 
CIRCUITS . 
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Fig. 8-Typical 630A Key Service Panel and 113A 1 Connecting Unit With 620-Type Modular Panel for Large 
Key Telephone Installations 
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SECTION 518-215-424 

113A1 CONNECTING UNIT 
TEL SET 

CONN BLK 1 
SWITCH PICKUP CKT PLUG 

HOOK ~y P11 r- 1 2 3 4 5 6 
~ T ri------7 I NET. I 1A-F 9A-F 17A-F 25A-F 33A-F 41A- F 

R 

h 2A-F 10A-F 1BA-F 26A-F 34A-F 42A-F - A 

I 
3A- F 11A-F 19A-F 27A-F 35A-F 43A-F 

..._ ..._ At 
~ 4A-F 12A-F 20A-F 2BA-F 36A-F 44A-F 

LG 
~ 

~ 
SA-F 13A-F 21A-F 29A-F 37A-F 45A- F 

L 
SA-F 14A-F 22A-F 30A-F 38A-F 46A-F~ 

~ 
8 OR 81 

7A-F ·tSA-F 23A-F 31A-F 39A-F 47A-F~ 
R OR R1 

48A-F~ L - BA-F 16A-F 24A-F 32A-F 40A-F 

R 
OR 
R1 

12-DIODE >)< ® !lATRIX 

OPTION STRAPPING (SEE NOTE 1 ) 

OPTION FEATURES 

TI"EOUT LONG TI~ DELAY (APPROXIIIATELY 30 SECONDS) 

z (NOTES 5 
SHORT TI~ DELAY (APPROXIIIATELY 10 SECONDS) AND 61 

y VISUAL LMP WINK 

X HOLD CKT LMP STEADY 

w INTERRUPTED RING 

T AUDIBLE STEADY RING 

s SIGNAL CO~N WITH DIODE "ATRIX CONTROL 

v C~N WITH RELAY CONTROL 

500 "ILLISECONDS WHEN ASSOCIATED WITH ESS 
zc RELEASE OF HAVING RESWITCH CAPABILITY • (USE 5 UF CAPACITOR, 

(NOTE 2) HOLDING BRIDGE 601A, OR EQUIVALENT) t(USE 1.62 UF CAPACITOR, 
DELAYED FR~ CD/PBX 701G, OR EQUIVALENT) 

HOLD BY LINE CURRENT 
50 "ILLISECONDS WHEN ASSOCIATED WITH NO . 5 X-BAR RELEASE OPENS GREATER 

ZJ THAN CENTREX HAVING AUTOIIATIC PER .. ANENT SIGNAL RELEASE 
• (USE 0.5 UF CAPACITOR , 5758, OR EQUIVALENT) 
t (USE 0. 162 UF CAPACITOR DR EQUIVALENT) 

• 11£11 UIED IIITM l DPTIIII . 
t 11£11 UIED IIITM LIE TillE DELAY . 

t Ill. Y BAll£ WIRE STRN'S SIGJLD BE 
USED Ill KnJS MM.FACTlJ!ED PRIIII TO 1&. 

IIITES : 
1. THE 40111 IIIli KTU IS FACTIIIY IIIIIED All 1D-SECOIII TIIIEilJT . PLUS IIIIIUII1HIJI.D LNI'. MD W A/IllS WIRIIIG DPTIOIIS . 
t . 11£11 THE ZC OPTIIII IS UIED Ill£ TO THE DELAYED R£L£ABE OF THE HOLDIIIG IIIIOOE . SIIIE -IBSIIII LOBS IS 

EII:OliiTEREO All APPRIIXIIIATELY 1 SECOIII 11£11 A STATIIII R£00ERS A I£LD CALL. 
8 . V OPTIIIIIIAY IE UIED II LOCALLY EIIGIIEEAED -ITS Ill RELAY aJIIJI AliJIILE ARRAIIlEIENTS . 

DPTIIII BlOCit STRAPPilll 

4000(1.0) 

1 TO 2 

10 TO 7 

9 TO 7 

5 TO B 

6 TO B 

5 TO B 

4 TO B 

NOTE 6 

4. m OPTIIII IS AEPLACED IT ZJ OPTIIII . IOIE'IER , IT IS lilT IECEBSARY TO li'OATE CIRQJITS PREVIOUSLY I1DOIFIEO IIITM DPTIIII m. 

fit. 9-4000 KTU (MD) Connections (CO/PBX Line) in 630A Key Service Panel and 113A 1 Connecting Unit 
(Sheet 1 of 2) 
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630A PANEL 

CONNECTOR J 11 
CONN CKT 
J11 

1 2 3 4 5 6 
T 

W-BL W-BR R-0 R-S BK-G Y-BL 
R 

BL-W BR-W 0-R S-R G-BK BL-Y 
A , W-0 w-s R-G BK-BL BK-BR Y-0 
A1 o-w s-w G-R BL-BK BR-BK 0-Y 
LG 

W-G R-BL R BR BK-0 BK-S Y-G 

' L G-W BL-R BR-R 0-BK S-BK G-Y 
: RG BR Y S-Y BL-V 0-V G-V BR-V 

RCI l Y-BR Y-S V-BL V-0 V-G V-BR 

CONN CO OR PBX LINE 
J9 

CONNECTOR J9 
T - W-BL W-0 W-G W-BR w-s R-BL 

,...!L__ 
BL-W o-w G-W BR-W s-w BL-R 

TO ( CO OR PBX 
LINE 

JK ASSIGNPIENT TABLE 
630A PANEL 

400 0(1'10) TYPE KTU JK LOCATION 

CKT JK 

1 J3A 

2 J3B 

3 J4A 

4 J4B 

5 J5A 

6 J5B 

liliES (allll) 

SHOWN F 
REFEREN 

OR 
CE 

ONLY 

T 
12 

R J 

' 
13 

A 

' 
16 

L 
8 

RCI l 

T 14 
R 

' 
9 

5. Fill 30 SI:COIIl TII'E-oiJT CYClE, REIIlYE Z II'TII* STRAP BETWEEN TEAIIINALS 1 IMJ 2. 

TO 
400 D(PID) 
KTU 
(SEE JK 
ASSIGNPIENT 
TABLE) 

6. TO PROVIDE TII'E-oiJT CYClES OF RIN6-I.P CIRQJITS Fli(J! 3 .4 TO 7 .5 SI:COIIl6, REPlACE Z 11'111* STRAP IIITH A 
KS-13480 , l1 Ill EQUIVALENT ( 1/2 WATT ) RESISTOR . USE 1111E RESISTOR LEAD AS A STRAP IElWEEN TEAIIINALS 1 All! 2 
AND a.ECT Tl£ OTI£R LEAD TO TEAIIINAL 3. USE TABlE IE LOll Fill RESISTOR VALLE REQUIRED Fill DESIRED 
TII'E-ouT INTERVAL . 

TII'IE IN SEC RESISTOR 
FROI'I 10 SEC I'IEGOIII 

EFFECT ON DELAYED 
HOLD RELEASE OPTIONS 

IF Tl£ TII'E-oiJT CYCLE IS REDUCED IN 
alii.JIN:111* IIITH ZC Ill ZJ 11'111*, 
a.ECT 11£ RESISTOR IMl CAPACITOR 
ASSIOaBELOII , 

IF TII'E-ouT CYClE IS 
REDUCED, a.ECT 
RESISTOR AS-

TO : zc ZJ 
7.5 1.2 NONE TERIUNALS I* KTU II'TII* BlOCK 

6.7 .75 NOT 

5.0 . 39 
RECOI'II'IENDED NONE 
(NOTE 5) 

3 . 4 .20 

7. Ill . 1 ESS SPECIAL LINE APPLIQUE CIRQJIT (SD-1A2117) !HJUI.O BE USED IN AI'I'I.ICATIIJjS IHRE ZC 
II'TII* CANNOT BE APPLIED. 

8 . IHN Z II'TII* IS PROVIDED IIITH ZC Ill ZJ IJ'TIIJjS , REIIlYE Tl£ Z STRAP All! USE Tl£ CAPACITOR LEAD AS A 
STRAP BETWEEN TEAIIIIIAl.S 1 All! 2. 

BE LOll, 

TEAIIINALS I* KTU 
II'TION BI.QC!( 

~ 
RESISTOR LEAD 

fig. 9-4000 KTU (MD) Connedions (CO/PBX Line) in 630A Key Service Panel and 113A 1 Conneding Unit 
(Sheet 2 of 2) 
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113A1 CONNECTING UNIT 
TEL SET 

CONN BLK 1 
SWITCH PICKUP CKT PLUG 
~ ~y 

1 2 3 4 5 6 P11 - T ~ I NET. r 1A-F 9A-F 17A- F 25A-F 33A-F 41A-F 
R ±=: 2A- F 10A-F 18A-F 26A-F 34A-F 42A-F 
A 

I 3A-F 11A-F 19A-F 27A-F 35A-F 43A-F 
-~~- A1 

~ 4A-F 12A-F 20A- F 29A-F 36A-F 44A-F 
LG 

~ ~- 5A-F 13A-F 21A-F 29A-F 37A-F 45A-F 
L 

48A-F~ 6A- F 14A-F 22A-F 30A-F 38A-F 

~ 
B OR B1 

47A-F~ 7A-F 15A-F 23A-F 31A-F 39A-F 
R OR R1 

48A-F iJ!£i...4 L 
r- BA-F 16A-F 24A-F 32A-F 40A-F 

R TOP VIEW OF OPTION BLOCK WITH HANDLE TOWARD 
OR USER . OPTION SY"BOLS SHOWN CONNECTED TO 

R1 1 TER"INALS INDICATE FACTORY-PROVIDED OPTIONS 

DIODE 51 ®® "ATRIX E20~ D2 C4(!)~1~ ~0:1 CA >-- • • T W Z ;,_ 

OPTION FEATURE 
CONNECT 
TER"INALS 

" LONG TI"E DELAY B1 - B2 
RING (APPROXIMTELY 20 SECONDS) 

7 Till: OUT 
SHORT TI"E DELAY B2- B3t 
(APPRDXIMTELY 5. 75 SECONDS) 

~ VISUAL LAIIP WINK A1-A2t 

X HOLD CKT LAIIP STEADY A2- A3 

II INTERRUPTED RING C2-C3t 
I-

T STEADY RING C3-C4 
I-
s AUDIBLE COitiOIII WITH DIODE MTRIX CONTROL C1 - C3 

>- SIGNAL 
v COitiON WITH RELAY CONTROL C1 - C3 

R DELAYED RELEASE OF HOLDING "INI"Ufl E2-E3 

I- HOLD BRIDGE FR~ CO/PBX OF 25 "S 

K RELEASE BY LINE CURRENT OPENS 600 ~ E1-E2 

t DENOTES FACTORY -PROVIDED OPTIONS . 

Fig. 10-4000 KTU (MD) Connections (CO/BPX Line) in 630A Key Service Panel and 113A1 Connecting Unit 
(Sheet 1 of 2) 
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TO 
CO/PBX 
LINE 

CONN 
J11 
T 

' R 
~ A 

A1 
LG 

L 
RG 

RC( J 

CONN 
J9 

( : 

1 

W-BL 

BL-W 

w-o 
o-w 
W-G 

G-W 

BR-Y 

Y-BR 

W-BL 

BL-W 

2 

W-BR 

BR-W 

W-S 

s-w 
R-BL 

BL R 

S-Y 

Y-S 

W-0 

o-w 

630A PANEL 

CONN J11 
CKT 

3 4 5 

R-0 R-S BK-G 

0-R S-R G-BK 

R-G BK-BL BK-BR 

G-R BL-BK BR-BK 

R-BR BK-0 BK-S 

BR-R 0-BK S-BK 

BL-V 0-V G-V 

V-BL V-0 V-G 

CO/PBX LINE 

CONN J9 

W-G W-BR w-s 
G-W BR-W s-w 

JACK ASSIGNI'IENT 
TABLE 

630A PANEL 

6 

Y-BL 

BL-Y 

Y-0 

0-Y 

Y-G 

G-Y 

BR-V 

V-BR 

R-BL 

BL-R 

400G KTU (1'10) JACK LOCA liON 

CKT JACK 

t. J3A 

2 J3B 

3 J4A 

4 J4B 

5 J5A 

6 J58 

ISS 1, SECTION 518-215-424 

SHOWN F OR 
CE REFEREN 

ONLY 

T 12 
R 

' 
13 

A / 

' 
16 

L 8 

RC( )_ 

T 14 
R 9 

TO 
400G 
KTU (1'10) 
(SEE JACK 
ASSIGNI'IENT 
TABLE) 

Fig. 10-400G KTU (MD) Connections (CO/PBX Line) in 630A Key Service Panel and 113A 1 Connecting Unit 

(Sheet 2 of 2) 
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SECTION 518-215-424 

113A 1 CONNECTING UNIT 
TEL SET 

CONN BLK 1 
SWITCH PICKUP CKT 
H~K ~y 

1 2 3 4 
~ T I NET 0 I 1A-F 9A-F 17A-F 25A-F 

R 
2A-F 10A-F 1BA-F 26A-F ...____.-

A 

I 
3A-F 11A-F 19A-F 27A-F ..___ ·~..___ A1 
4A-F 12A-F 20A-F 2BA-F 

LG 

~ 
5A-F 13A-F 21A-F 29A-F 

l 
6A-F 14A-F 22A-F 30A-F 

§ 
B OR B1 

7A-F 15A-F 23A-F 31A-F 
R OR R1 l SA-F 16A-F 24A-F 32A-F 

LINE 
STATUS 

LEO 

0 

TOP VIEW OF OPTION BLOCK-HANDLE ASSEPIBL Y. 
OPTION SYIIBOLS SHOWN CONNECTED ARE IN 
FACTORY-INSTALLED POSITIONS. 

OPTIONS 

OPT FEATURES 

T•t CO OR PBX LINE CIRCUIT 

II* INTERRUPTED RING 
1---

AUDIBLE CDMON AUDIBLE WITH 
v SIGNAL GROUND FOR RELAY 

CONTROL 

LONG HOLD ABANDON 

S* HOLD 
TIPIEOUT (FOR ESS 111 , 
ESS 112, B12 PBX , 770 

CIRCUIT PBX, DIPIENSIDN PBX) 
1--- RELEASE 

R SHORT HOLD ABANDON 
(FOR All OTHERS) 

y TIPIEOUT WITH 114 SECONDS 
t WITHOUT I 6 SECONDS 

* FACTORY INSTALLED . 

t AN OPTION PLUG IS NOT PROVIDED . USE KS21290l7 
OPTION PLUG CDI'ICODE B41732613 . 

t T OPTION ISSUE 1 ONLY 

5 

33A-F 

34A-F 

35A-F 

36A-F 

37A-F 

3BA-F 

39A-F 

40A-F 

PLUG 

6 P11 

41A-F ~ 

±=: 42A-F 

43A-F 

44A-F ~ 
45A-F ~ 
46A-F~ 
47A-F~ 
4BA-F~ 

Fig. 11-400H KTU Connections (CO/ PBX Line) in 630A Key Service Panel and 113A 1 Connecting Unit (ShHt 
1 of 2) 
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630A PANEL 

CONN J11 

CONN CKT 
J11 1 2 3 4 5 
T 

W-BL W-BR R-0 R-S BK-G 
R BL-W BR-W 0-R S-R G-BK , A 

W-0 w-s R-G BK-BL BK-BR 

"A1 0-W S-W G-R BL-BK BR-BK 
, LG 

W-G R-BL R-BR BK-0 BK-S 
L G-W BL-R BR-R 0-BK S-BK 

, RG 
BR-Y S-Y BL-V 0-V G-V 

RC( I Y-BR Y-S V-BL V-0 V-G 

CONN CO/PBX LINE 
J9 CONN J9 
__!_ 

W-BL W-0 W-G W-BR w-s 
,....!.___ 

BL-W o-w G-W BR-W s-w 

TO ( CO/PBX 
LINE 

JACK ASSIGM'IENT TABLE 

630A PANEL 

400H KTU JACK LOCATION 

CKT JACK 

1 J3A 

2 J3B 

3 J4A 

4 J4B 

5 J5A 

6 J5B 

6 

Y-BL 

BL-Y 

Y-0 

0-Y 

Y-G 

G-Y 

BR-V 

V-BR 

R-BL 

BL-R 

ISS 1, SECTION 518-215-424 

SHOWN F 
REFEREN 
ONLY 

T 

R 

A 

L 

OR 
CE 

12 

13 

16 

' 
8 

RC( ), 

T 14 
R 9 

TO 
400H 
KTU 
(SEE 
JACK 
ASSIGN-
PIE NT 
TABLE) 

Fig. 11-400H KTU Connections (CO/ PBX Line) in 630A Key Service Panel and 113A 1 Connecting Unit (Sheet 
2 of 2) 
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SECTION 518-215-424 

33B VOICE 
COUPLER 

3 TO CT 
CUSTOI'IERt 
PROVIDED 4 
I'IUSIC G 

NOTE: 

PIT 

I'IR 

113A1 
CONNECTING UNIT 

CONN 
BlK 2 

4BC-D 

49C-D 

630A 
PANEl 

498A KTU CONTAINS 4 CKTS AND I'IUST BE EXPANDED TO 6 CKTS WITH THE ADDITION 

12] 
3B 

TO 
498A KTU 
IN JACK SA 

OF AN 116A1 CKT I'IODULE TO THE 498A KTU WHEN I'IORE THAN FOUR CO/PBX LINES ARE TO 
BE EQUIPPED WITH I'IUSIC-ON-HOLD . 

Fig. 12-498A KTU Connections (Music-On-Hold) in 630A Key Service Panel and 113A 1 Connecting Unit 

TEl SET 113A1 
630A 

CONNECTING UNIT 
PANEl SHOWN FOR 

PLUG CONN CONN REFERENCE 
CONN BLK 2 P10 J10 J10 ONLY 

T 1A-F 7A-F 13A-F T 
W-BL 

T 
12 

R 2A-F BA-F 14A-F Bl-W 
R 

13 TO 
A 25A-F 29A-F 33A-F 

A 401-TYPE 
W-0 16 

A1 KTU 
26A-F 30A-F 34A-F 0-W IN JACK 

LG 27A-F 31A-F 35A-F W-G 
7B 

28A-F 32A-F 36A-F G-W 8 

Fig. 13-401-Type KTU Connections (Manual Intercom) in 630A Key Service Panel and 113A 1 Connecting Unit 
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-: 
Ul • 
w 
w 

IU 5tl 

SWITCH PICKUP 
HOOK KEY ....-- r- 0 

~ T I NET . I 1A 
R 

2A 
LG 

3A 

~ L 
4A 

RG 
5A AUDIBLE' 

SIGNAL R( ) SA 

TABLE A 

DIAL COLOR TERIIINAL 
CODE R( ) RG R( ) 

RO W-BR BR- W A34 

R1 W-S S-W A28 

R2 R-BL BL-R A23 

R3 R-0 0- R A25 

R4 R-G G-R A2S 

R5 R-BR BR-R A20 

RS R-S S-R A21 

R7 BK-BL BL-BK A32 

RB BK-0 0-BK A30 

R9 BK-G G-BK A29 
-- ---- -

113A 1 CONNECTING UNIT 

CONN BLK 2 

DIAL INTERC~ CODES 

1 2 3 4 5 s 7 

18 1C 10 1E 1F 7A 78 

28 2C 20 2E 2F BA BB 

38 3C 30 3E 3F SA 9B 

48 4C 40 4E 4F 10A 108 

58 5C 50 5E 5F 11A 118 

SB sc SD SE SF 12A 12B 

8 9 

7C 70 

BC BD 

9C 90 

10C 100 

11C 110 

12C 120 

S30A 
PANEL 

812 

B13 
TO 
407C KTU 

831 1 IN JACK 
7A & 78 

A( ) 

Fig . 14-470C KTU Connections (Dial Intercom, 1 0-Code Selector) in 630A Key Service Panel and 113A 1 
Connecting Unit 
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: 
CD • 
~ 

TEL SET 

SWITCH PICKUP 
HO()I( KEY 

T 

R 

LG 

DI 
C01 
0-

L r-, 
RG I 
R( I I 

- I 

DIAL 
CODE 
XO-XB 

I 
I 
I 
I 
L 

,f'T 0 

~- 1A 
...!L 2A 
.l!L 3A 
...!:........ 4A 
.!!!!.. SA 
!!Ll SA 

xo 
.L 7E 
...!L BE 
.l!L 9£ 
...!:........ 10E 
~ 11E 

!!Ll 12E 

113A1 CONNECTING UNIT 
CONN BLK 2 

DIAL INTERCOI! CODES 

1 2 3 4 5 6 7 8 

18 1C 10 1E 1F 7A 78 7C 

28 2C 20 2E 2F SA 88 BC 

38 3C 30 3E 3F 9A 98 9C 

48 4C 40 4E 4F 10A 108 10C 

58 5C 50 5E SF 11A 118 11C 

SB 6C so SE SF 12A 128 12C 
DIAL INTERCOII CODES 

X1 X2 X3 X4 X5 XS X7 XB 

7F 13A 1~ 13C 130 13E 13F 19A 

8F 14A 148 14C 140 14E 14F 20A 

9F 15A 158 15C 150 15E 15F 21A 

10F 1SA 16E 16C 160 1SE 16F 22A 

11F 17A 178 17C 170 17£ 17F 23A 

12F 18A 188 18C 180 18E 18F 24A 

NOTES : 
1 . ANY SELECTED R LEAD 

(RO-R91 ~y BE ASSIGNED 
AS THE INITIAL DIGIT OF 
A 2-DIGIT CODE . THE R 
LEAD SO ASSIGNED "AY NOT 
BE USED FOR A STATION CODE. 
STRAP 38C ( TDX TE~ . I OF 
CONN BLK 2 TO R( I TE~ . OF 
DESIRED DIGIT. 

2. DIAL CODE RX9 IS INTERNALLY 
WIRED FOR THE DIAL PAGING 
ACCESS CODE AND DOES NOT 
APPEAR ON THE CONNECTING 
BLOCK . 

PLUG 

9 
P10 

' 
70 ~ 
80 ~ 
90 ~ 

100~ 
110~ 
120~ 

T ' 

R 
LG 

L 
RG 

I!Ll 

r-
1 
I 
I 
I DIAL 
I CODE 
I XO-X8 

I 
_j 

DIAL 
CODE 
RO 

R1 

R2 

R3 

R4 

R5 

RS 

R7 

R8 

R9 

RXO 

RX1 

RX2 

RX3 

RX4 

RX5 

RXS 

RX7 

RX8 

812 

813 
TO 
424C KTU 

831 liN JACK 
7A Alii 78 

A( ! 
TABLE A 

_CIJI.IIR TERft 
R( RG R 

W-BR BR-W A34 

w-s s-w A28 

R-BL BL-R A23 

R-0 0-R A25 

R-6 8-R A26 

R-BR BA-R A20 

R-S S-R A21 

BK-BL BL-BK A32 

111(-0 0-BK A30 

BK-6 8-BK A28 

BK-BR BR-BK A14 

BK-S S-BK AB 

Y-8L BL-Y A22 

Y-0 0-Y A24 

Y-G 8-Y A27 

Y-BR BR-Y AD 

Y-S S-Y A1 

V-BL BL-V A33 

V-0 _ '--o-v A31 

Fig. 15-424C KTU Connections (Dial Intercom, 19-Code Selector) in 630A Key Service Panel and 113A1 

Connecting Unit 
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~ ca • ... 
"' 

TEL SET 

SWITCH PICKUP 
HOOK KEY 

T 

R 

LG 

L 

RG 

R( ) 

DIAL 
CODE 
10-18 

DIAL 
CODE 
0-9 

I 
I 
I 
I 
I 
I 
I 
I 
L_ 

113A1 CONNECTING UNIT 

CONN BLK 2 

DIAL INTERCO" CODES PLUG 

0 1 2 3 4 5 6 7 8 9 P10 
' 

1A 1B 1C 10 1E 1F 7A 78 7C 70 h 
2A 2B 2C 20 2E 2F 8A 88 8C 80 ~ 3A 38 3C 3D 3E 3F 9A 98 9C 90 

4A 48 4C 40 4E 4F 10A 108 10C 100 ~ SA 58 5C 50 5E 5F 11A 118 11C 110 

) SA 68 6C 60 6E SF 12A 12B 12C 120 .!!.1-.4, 
DIAL INTERCO" CODES 

XO X1 X2 X3 X4 X5 X6 X7 XB 

7E 7F 13A 13B 13C 130 13E 13F 19A 

BE SF 14A 14B 14C 140 14E 14F 20A 

9E 9F 15A 15B 15C 150 15E 15F 21A 

10E IOF 16A 16B 16C 160 16E 16F 22A 

11E 11F 17A 17B 17C 170 17E 17F 23A 

l12E 12F 18A 18B 18C 180 1BE 1BF 24A 

NOTES : 
1. R1 IS ASSIGNED AS THE INITIAL DIGIT OF 

A 2-DIGIT CODE . THEREFORE , IT CANNOT 
BE ASSIGNED AS A STATION CODE. 

2. DIAL CODE R19 IS INTERNALLY WIRED FOR 
THE DIAL PAGING ACCESS CODE AND ODES NOT 
APPEAR ON THE CONNECTING BLOCK . 

T ' , 
R --'" 
LG , 
L 

RG 

R( ) , 

r-
1 

I 
I 
I DIAL 
I CODE 
I 1o-1B 

I 
_j 

630A 
PANEL 

DIAL 
CODE 
RO 

R1 

R2 

R3 

R4 

R5 

R6 

R7 

R8 

R9 

RIO 

R11 

R12 

R13 

R14 

R15 

R16 

R17 

R1B 

B12 

B13 
TO 
494A KTU 

B31 1 IN JACK 
7A AND 78 

A( ) 

TABLE A' 
CIILOR 

R RG 
W-BR BR-W 

NOTE 1 

R-BL BL-R 

R-0 0-R 

R-G G-R 

R-BR BR-R 

R-S S-R 

BK-BL BL-BK 

BK-D 0-BK 

BK-G G-BK 

8K-8R BR-BK 

BK-S S-BK 

Y-BL BL- Y 

Y-0 0-Y 

Y-G G- Y 

Y-BR BR-Y 

Y-S S-Y 

V-BL BL- V 

V-0 0-V 

ltlll'l . 
R ) 
A34 

A28 

A23 

A25 

A26 

A20 

A21 

A32 

A30 

A29 

A14 

A8 

A22 

A24 

A27 

AO 

A1 

A33 

A31 

Fig. 16-494A KTU Connections (TOUCH-TONE Adapter, 19-Code Selector) in 630A Key Service Panel and 

113A 1 Connecting Unit 
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-: 
CD .. ... 
o-

TO 
440A(IW) 

KTU 
TOUCH-

TONE 
ADAPTER 

B21 ..... 

1'\. B3B 
:'\. B26 

,, B32 

''" B33 
,..._ B30 

9'-B29 

·'-B14 
:-... B36 

...... B12 

B13 " / 

B1B 

EXTERNAllY I'IOUNTEO 
I"'OOULAR PANEL (SEE NOTE 2) 

CG 

RS1 

RH 

Y4 

Y5 

Y2 

Y3 

Y1 

TTG 

T 

R 

A-BATT 

P/0 
CONN BLK 2 

CG 

RS1 

RH 

Y4 

Y5 

Y2 

Y3 

Y1 

TTG 

T 

R 

TO POWER 
SUPPLY 

X-CONN 

113A 1 CONNECTING 
UNIT 

630A 
PANEL 

NOTE 4 

--t-t 

-

CONN 
BLK 2 

39B 

388 

45A 

44B 

43A 

44A 

41A 

42A 

40A 

43B 

• 
NOTE 1 

NOTE 1 

NOTES : 
1. CONNI 
2. REFEI 

WITH 

PLUG 
P12 

7 B21 

7 B38 

7 B26 

7 B30 

7 

7 A37 407- OR 

--? 
'"I TC B24 424-TYPE 

KTU 
7 B22 

7 B25 

7 B39 

7 B12 

7 B13 

NY T&R TERI"' OF THE INTERCOI"' CKT (FIG. 14) . 
TION 51B-215-419 FOR DELUXE INTERCOI"' SERVICES 

PANELS . 
3. REFER TO FIG. 14 & 15 FOR TELEPHONE SET CONNECTIONS. 
4. DIODE (400J, LOCALLY PROVIDED) I"'UST BE FURNISHED IN 

SYSTEI"' EQUIPPED WITH DIAL TONE . 

fig. 17-407- or 424-Type KTU (Rotary Selector} Conne<tions in 630A Key Service Panel and 113A 1 Connecting 

Unit Wired to Externally Mounted 440A KTU (MD) (TOUCH-TONE Adopter} 
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: 
Ill e 
Col ..... 

TO 
4788 KTU 

TOUCH-
TONE 

ADAPTER 

821 ... 

838 

r 

832 

833 

830 

829 ., 
814 

B3S 

812 .... ., 
813 ., 
818 

EXTERNALLY I!DUNTED 
I!DDULAR PANEL (SEE NOTE 2) 

P/0 
COlli BLK 

CG CG 

RS1 RS1 

RH RH 

Y4 Y4 

YS YS 

Y2 Y2 

Y3 Y3 

Y1 Y1 

TTG TTG 

T T 

R R 

-24A -24A 

NOTE 3 

113A 1 CONNECTING 
UNIT 

CONN 
8LK 2 

398 

388 

--,-_e_ 45A 

448 

43A 

44A 

41A 

42A 

40A 

438 

NOTE 1 

NOTE 1 

83 GAD A GAD A X-CONN NOTES : 
1. CONNE 

A3 
TO GAD A GAD A 2. REFEF POWER 

815 

A15 

WITH , ... GAD B GRDB SUPPLY 
3. REFEF 

GAD 8 GAD B 4. DIODE ., 
SYSTF 

PLUG 
P12 

__... 

... , 

... , 

... , 

... 

S30A 
PANEL 

821 

838 

B2S 

830 

"'I TO 
A37 407- DR 

824 
424-TYPE 

KTU 
822 

825 

839 

812 

813 

NY T&R TERM OF THE INTERCD" CKT (FIG. 14). 
ION 51 B-215-419 FOR DELUXE INTERC~ SERVICES 
PANELS. 

14 & 15 FOR TELEPHONE SET CONNECTIONS . 
LOCALLY PROVIDED) I'IJST BE FURNISHED IN 

QUIPPED WITH DIAL TONE. 

Fig. 18-407- or 424-Type ((Rotary Selector) Connections in 630A Key Service Panel and 113A 1 Connecting 
Unit Wired to Externally Mounted 4788 KTU (TOUCH-TONE Adapter) 
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SECTION 518-215-424 

630A PANEL 

CONN J11 

CONN CKT 
J11 1 2 3 4 5 
T 

W-BL W-BR R-0 R-S BK-G 
R BL-W BR-W 0-R S-R G-BK 
A 

W-0 W-S R-G BK-BL BK-BR 
" A1 o-w s-w G-R BL-BK BR-BK 
, LG 

W-G R-BL R-BR BK-0 BK-S , 
L G-W BL-R BR-R 0-BK S-BK 
RG BR-Y S-Y BL-V 0-V G-V 
RC( ) Y-BR Y-S V-BL V-0 V-G 

CONN CO/PBX LINE 
J9 CONN J9 

....!...___ 
W-BL W-0 W-G W-BR W-S 

,....!!....___ 
BL-W o-w G-W BR-W s-w 

TO ( FAR 
END 

JACK ASSIGNI'IENT TABLE 

630A PANEL 

415A KTU JACK LOCATION 

CKT JACK 

1 J3A 

2 J3B 

3 J4A 

4 J4B 

5 J5A 

6 J5B 

SHOWN F 
REFEREN 
ONLY 

6 
T 

Y-BL 

BL-Y R 

Y-0 
A 

0-Y 

Y-G 

G-Y L 

BR-V 

V-BR RC( ) 

T 
R-BL 

R 
BL-R 

OR 
CE 

12 

13 

16 

B 

14 
9 

TO 
415A 
KTU 
(SEE 
JACK 
ASSIGN-
I'IENT 
TABLE) 

Fig. 19-415A KTU Connections (Automatic, DC Signaling, Private Line) in 630A Key Service Panel and 
113A 1 Connecting Unit (Sheet 1 of 2) 

Page 38 



ISS 1, SECTION 518-215-424 

113A 1 CONNECTING UNIT 
TEL SET 

SWITCH PICKUP 
HOOK KEY 
r-- -

F1 
T 

R 
- A 

I '-•::0 '- A1 

LG 
~ 

~ L 

~ 
B OR 81 

R OR R1 L 

NOTES : 
1. REFER TO SECTION 518- 215-400 

FOR ADDITIONAL INFDR~TIDN ON 
THE 415A KTU. 

1 2 

1A-F SA- F 

2A-F 10A-F 

3A-F 11A-F 

4A- F 12A-F 

5A-F 13A-F 

SA-F 14A-F 

7A- F 15A-F 

BA- F 16A-F 

2. SEE NOTE 1 IN TABLE A FOR RESTRICTIONS 
ON IIUSIC-ON-HOLD FOR CO LINES WHEN THE 
415A KTU IS USED 

CONN BLK 1 

CKT PLUG 

3 4 5 6 P11 

17A-F 25A-F 33A-F 41A-F ~ 

±==: 1BA-F 26A-F 34A-F 42A-F 

19A-F 27A-F 35A-F 43A-F 

~ 20A-F 2BA-F 36A-F 44A-F 

~ 21A- F 29A- F 37A F 45A-F 

22A-F 30A-F 38A- F 46A- F 

~ 23A-F 31A- F 39A-F 47A-F 

~ 24A-F 32A-F 40A-F 48A-F 

Fig. 19-415A KTU Connections (Automatic, DC Signaling, Private Line) in 630A Key Service Panel and 
113A 1 Connecting Unit (Sheet 2 of 2) 
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BELL SYSTEM PRACTICES 
AT&TCo Standard 

SECTION 518-300-413 
luue 4, January 1971 

259-TYPE KEY TELEPHONE UNIT 

IDENTIFICATION 

1. GENERAL 

1.01 This section is reissued to revise Fig. 1 to 
show 259B KTU not MD. 

1.01 Th1s issue of the section is based on tbe 
following drawing: 

• SD-6928S.Ol Issue 18D 

[f lhis section is to be used with equipment or 
apparatus reflecting a later issue of the drawing, 
reference should be made to the SD and CD to 
determine the extent of the changes and the 
manner in which the section may be affected. 

P-44L246 
11[1AIN[A 

j-) ''s'N.I 

FRONT VIEW 

---.-

6- 1!1116 IN 

Tf'A ~e0968 

2- IDENTIFICATION 

(a) Purpose: To provide a means for mounting 
and connecting a maximum of two, 4-inch 

18- and 20-contact plug-in, 400 series KTUs. 

(b) Applicstion: To provide a standard 7-inch 
mounting facility Cor one or two 400-series 

KTUs, having no more than 20 contacts. 

Note: For connection information refer to 
the appropriate 400 series KTU section, and 
compare the land contacts to the pin and 
terminal assignments of the 259-type KTU. 

REAR VIEW 

• Fig. 1- 2598 KTU • 

@ Amencan Telephone and Telegraph Company, 1972 
Pnnted m U.S.A. Page 1 



SECTION 518-300-413 

(c) IJesilfD Features: 

..259A KTU (MD) Fig. 2 

• Two 906C (18-pin) connectors, A and B, 
mounted on front panel 

• Each connector wired to a 20 screw-type 
terminal field, A and B on back panel 

• Terminals 19 and 20 of terminal strips A 
and B are vacant and may be used to 
terminate miscellaneous circuits 

• Front panel equipped with a P-48C917 
retainer for locking the 400 series KTUs in 
place. 

TERM. TERM. 
STRIP STRIP 

A CONN CONN a 
01 

A B 
10 I < I ) I 

02 20 I < 2 ) I 
03 I < 30 3 ) I 
04 I < 40 4 ) I 
0s I < s ) I s0 

06 I < 6 ) I 1;0 

07 I < 7 > I 70 

08 I < 8 ) I 80 

09 I < 9 ) I 90 

C?JIO 1 < 10 ) I 100 

0" I ( II ) I " 0 

0 12 I < 12 ) I 120 

013 I < 13 ) I 130 

014 I < 14 ) I 140 

01S I ( IS ) I 1s
0 

0 16 I < 16 ) I 160 

017 I < 11 ) 1 170 

0 18 I ( 18 ) I 180 

0 19 190 
20 200 

0 

Fig. 2-259A KTU (MD) Schematic, Arrangement af 

Page 2 
2 Pages 

Screw Terminals 

I 

2598 KTU (Fig. 3) 

• Two 913A (20-pin) connectors, A and B, 
mounted on the front panel 

• Each connector wired to a terminal field, 
A and B, on back panel. 

• Terminals 21 through 30 of terminal strip 
B are vacant and may be used to terminate 
miscellaneous circuits 

• Front panel equipped with a P-44L246 retainer 
for locking the 400 series KTUs in place. 

TERM . TERW . 
STRIP STRIP 

A CONN CONN a 
01 

A a 
1 0 21 0 

I ( 0 ) ' 

02 ' ' 20 22 0 I ( 1. ) I 

03 ' I 
30 23 0 I ( 2 ) I 

04 
I ' 40 24 0 I ( 3 ) I 

05 
I I 

50 2S (lJ ' ( 4 ) I 

06 
I I 

60 26 0 I ( S ) I 

07 
I ' 70 27 0 I ( 6 ) I 

08 ' ' 80 28 0 I ( 7 ) I 

09 ' I 
90 29 0 I ( 8 ) I 

010 
I I 10 0 30 0 I ( 9 ) I 

0" 
I I 

"0 1( 10 ) I 

0 12 ' ' 12 0 ' ( II ) I 

013 
I I 13 0 I ( 12 ) I 

014 I I 14 0 1( 13 ) I 

015 I I 15 0 I I ( 14 ) I 

~ 
I I 

"lJ I ( IS ) I 
I I 

17 0 1 ( 16 ) I 
8 I I 

18 0 I ( 17 ) I 

9 I I 
19 0 I ( 18 ) I 

0 I I 
20 0 I ( 19 ) ' 

Fig. 3--2598 KTU Schematic, Arrangement of Screw 
Terminals 



BELL SYSTEM PRACTICES 
AT&TCo Standard 

1. IDENTIFICATION 

272A KEY TELEPHONE UNIT 

IDENTIFICATION 

(a) Purpose: To provide an auxiliary mounting 
for any one 4-inch, 400-series key telephone 

unit (KTU). 

(b) Application: 1A2 Key Telephone System. 

Note: For connection information refer to 
Section 518-215-400 to detennine pin numbers 
used for a particular KTU and make connections 
lo corresponding terminals of the 272A KTU. 

(c) Ordering Guide 

e Unit, Telephone, Key, 272A (Fig. 1) 

(d) Design Features 

• Screw type terminals mounted on two 
terminal strips designated A and B. 

SECTION 518-300-417 
luue 1, October 1973 

Fig. 1-272A KTU, Rear View 
• Equipped with one 914A (40-pin) connector 

(Fig. 2) which is factory-wired Lo the 
terminals (Fig. 3) on a terminal per pin 
basis. 

• Front panel equipped with a retainer for 
locking KTUs in place. 

• Terminals 21 through 30 of terminal strip 
Bare vacant and may be used for miscellaneous 
connections. 

• Mounts in standard equipment cabinets and 
apparatus mountings. 

© Am~riCilll 'l'Pir phun" and Tele~traJlh Company. l!l?a 

Prin\A:d in lf.S .• o\_ Page 1 



SECTION 518-300-417 

Page 2 
2 Pages 

Fig. 2-272A KTU, Front View 

914A 
(40 PIN) 
CONNECTOR 

914A 
TERMIIIAl CONNECTOR 

STR" A PINS 

I 
0 ( 0 20 ) 

2 

0 ( I 21 ) 

l 
0 ( 2 22 ) 

4 

0 (3 23 

s 
0 ( 4 24 

6 

0 ( 5 25 ) 

7 
0 ( 6 26 ) 

8 

0 ( 7 21) 

9 

0 ( 8 23 > 
10 

0 ( 9 29 ) 

II 

0 ( 10 30 > 
12 

0 ( II 31 > 
13 
0 ( 12 32 > 
14 

0 ( 13 33 

15 
0 ( 14 34 > 
16 
0 ( IS 35 ) 

17 

0 ( 16 36 > 
18 

0 ( 11 37 

19 
0 ( 18 38 

20 
0 ( 19 39 

Fig. 3-272A KTU, Schematic and 
Screw Terminals 

TERMINAl 
STRIP 8 

I 21 

0 0 
2 22 

0 0 
3 2l 

0 0 

• 24 

0 0 
s 25 
0 0 
6 26 

0 0 
1 27 

0 0 
8 28 

0 0 
9 29 

0 0 
10 30 

0 0 
II 
0 
12 

0 
13 

0 
14 

0 
IS 
0 
16 
0 
11 
0 
18 

0 
19 
0 
20 
0 

Arrangement of 



BELl SYSTEM PRACTICES 
Plant Series 

SECTION 518-310-401 
Issue 2, January 1967 

AT&TCo Standard 

227 A (MD) AND 2278 KEY TELEPHONE UNITS 

AUDIBLE AND VISUAL SIGNALING 

IDENTIFICATION AND CONNECTIONS 

1. GENERAl 

1.01 This section is reissued to: 

• Include the 227B KTU. 

2. IDENTIFICATION 

(S EVEN 
MODULES) 

I-3·1/3Z IN.l 

______,, 'c1!1 ''!1 
(. - ~~I 
- ~-!. 

7 IN . 

Fig. 1 - 227A (MD) and 2278 KTU 
(Front View) 

• Rate the 227 A KTU ll'lanufacture Discon­
tinued. 

1.02 Since this reissue covers a general revision, 
arrows ordinarily used to indicate changes 

have been omitted. 

400A 
DIODES 
~ACTORY 

WIRED 

Fig. 2 - 227A (MD) and 2278 
KTU (Rear View) 

©American Telephone and Telegraph Company, 1967 
Prin~d in U.S.A. 

Page 1 



SECTION 518·310-401 

3. PURPOSE 

3.01 To serve as a visual and audible signaling 
control, and switching relay for key tele­

phone systems. 

4. DESIGN FEATURES 

(a) Operates on 14 to 26 volts de. 

(b) 227B KTU- all wire spring relay con­
tacts factory-connected to screw terminals 

on back panel. 

(c) 227B KTU- (CAl) and (CA2) relay 
windings are not commonly strapped with­

in the unit as in the 227A KTU (MD). 

(d) Four 400A diodes factory-wired to pro­
vide four CAl leads. 

5. APPUCA TION 

• lA, lAl, 1A2, and 6A key telephone systems. 

• 2A communication system. 

• Key equipment No. lOlA or lOlB. 

6. CONNECTION INDEX 

Fig. 3- 227A (MD) or 227B KTU- Auxiliary 
Lamp Relay Circuit. 

• Used when additional lamps over the max­
imum permitted for a given circuit are 
required. 

Fig. 4-227A (MD) or 227B KTU-Multi­
signal Control Circuit for Buzzers, 
Bells, or Ringers. 

Provides for: 

• Using the same audible signal as a line sig­
nal and common signal. 

• Associating a common audible signal with 
one or more groups of line or signal cir­
cuits. 

• Operating one or more audible signals 
from one line or signal circuit. 

Page 2 

• Operating two or more signals which 
require different operating voltages. 

Fig. 5- 227 A (MD) or 227B KTU- Multi­
signal Control for Ringers. 

• A power failure feature is provided by 
having the common or line signals, with ca­
pacitors, connected to the tip and ring of 
CO, PBX or private line while relays are 
unoperated. 

Fig. 6-227 A (MD) or 227B KTU- Common 
Audible or Station Audible for 6A Key 
Telephone System. 

Fig. 7 - 227 A (MD) or 227B KTU - Multi­
signal Control Circuit for Ringers 
Arranged for Combination of Audible 
Signal and Visual Signal. 

Fig. 8-227A (MD) or 227B KTU-Multi­
signal Control Circuit for Buzzers or 
Bells Arranged for Combination of 
Audible Signal with Visual Signal. 

Fig. 7 and 8 provide for: 

• Audible signal with locked-in visual signal. 

• Locked-in visual signal can be released by 
manual operation of a SHUNT-DOWN 
key at called station. 

Fig. 9-227A KTU (MD) or 227B KTU with 
228A or 265A KTU - Method of Con­
necting 400A Diodes for Additional 
CAl Leads. 

6.01 Connect CAl leads through 400A diodes 
when an audible signal is common to more 

than one group of line or signal circuits. This 
prevents false operation of audible signals not 
common to the same group of line or signal cir­
cuits. 

6.02 CA leads may multiple to other CA leads, 
and CAl leads may multiple to other CAl 

leads if they are common to the same line or 
signal circuit. 

6.03 For additional information refer to 
SD-69294-01. 



l • 
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227A KTU IMD) 
CJ'N[ REQUIIUO P(R 3 GJtOUPS Of 40 LAMPS PER LIN£ 

TO POWER 
SUPPLY GRD 

(....!:!...__ 
L 

TO LAMPS IN 
K£Y T(L SET 

OR INDICATOR 
LG l_ 

1....>::.-

TO LIN( AND 
SIGNAL CKT OF 

KEY TEL SYSTEM 

L 

L 

'L 

TO LAMPS IN 
KETT£LSU 

OR INDICATOR 

I....!:!._ 

L ( 

I~ 
TO POWEJt 

SUitPLT GRD 
::....___ 

TO LIN£ AND 
SIGNAl CKT OF 

K£T TEL. STSTEM 

L 

' L 

TO lAMPS IN 
KEY TEL SET 
OR INOtCATOR 

I....!:!._ 

L ( 

TO POWER 
SUPPLY GRO 

l.~ 
TO liNE AND 

SIGHAL CKT OF 
KEY TEL SYSTOf 

L 

CAl 

ouoti w., 
12 EBMO t 1 

I I 

:::::.., .. I 
I 

" EBM~ 

I 
.. M4~ 

400A t 
$ DIODE 'LJ1t. 

400A .~ll DIODE 

• cu 
Mlotf" 

II EBMI_j 1 
I 

;:::>"l4 I 

21 EOMO t I 
I 

~SS I 
1 .......... 

• •ooA M
4 t 

I DIODE uJ1l 
400A ~ll 01()()[ 

• MS .. MIOt l 
0 

I 
24 UMI_j I 

;::::>"" I 
I 

27 ..... .I 
.I 

~ .. I 

30 M• t 
0 

2 u L 

>~ll 
I 3 
0 0 

--

II .!OR LP BAT. .. 
14 ! Olt LP IAt 

" 

17 ! Oft LP I At 

" 
20 ± Olll LP IIA't 

22 

10 

" 
23 ± Olll LP BAT. 

20 

21 ! OR LP BAT. 

21 .. 
40 14 - UV OC 

~~~ 

31 
0 

] 

TO LAMP 
POWEIIt 
SUPPLY 

'] TO LAMP 
POWEIIt 
SUitPLY 

] 

TO LAMP 
POW£lll 
SUPPLY 

2278 KTU 
ONE REQUIRED P(R l GROUPS 0" 40 LAMitS PER LINE 

TO POWER 
SUPPLY GliiD 

TO LAMPS 
IN K(T TEL 

SET Oft 
INDICATOR [ 

TO UN£ AND 
StGMAL CKT Of' 

K[T TEL SYST£M 

TO POWER 
SU,LY GRD 

TO LAM ItS 
IN K.EY TEL 

sn OR 
INDICATOR 

TO LINE AND 
SIGNAL CKT OF' 

KEY TEL SYSTEM 

TO POWElll 
SUPfi'LY GRO 

TO LAMPS 
IN K(T TtL 

S(T OR 
INOtcATOR 

TO LIN[ AHO 
SIGNAL CKT 
OF' KEY TEL 

SYSTEM 

L 

-

r:· 
LG 

L 

-
LG 

L 

L 

LO 
... - L 

CAl 

hsa MIO. I 

12 ·- · 1 

I 

" [IMI t1 
l 

31 I 
• 

400& M4 

~ OIOOE u L 

•ooA 
DIODE 00011 

• CA2 n .. WIOt I 
I .. UMet
1 

I 

21 EOMI t I 
l4 

I 

J•ooA 
M4 

DIODE u L 

i -· $00Q 
• 0100( 

h .. MS 

MIO. I 

24 EOMI t I 

I 
I 

27 ...... 
l l 

I 

~ ... t 
2 u L 

00011 

3 

II 

IS 

14 

.. 
Sl 

I 

S2 
0 

17 

" 
20 

22 .. 
10 

S1 

2S .. .. .. .. 
40 

±OR LP8AT. 

+OR LP IAt 

+ORLPIIt 

+OftLP8A1 

!ORLP IAt 

:!:OR LP BAt 

14-26' 

'l TO LAMP POWElll 
SUPPLY 

·_]TO LAMP POWER 
SUPPLY 

']TO LAMP 
POWER 
SUPPLY 

I I---ll• 

Fig. 3 - 227 A (MD) or 2278 KTU - Auxiliary Lamp Relay Circuit 

NOTES: 

1. CONNECT ALL l AMPS 
ASSOC IATE.D ·WtTH THE 
LIN[ TO THIS ,.IGUU. 

2. CONN[CT RELAY GROUND 
TO TERWINALS D[StGMATED 
L,.AMP IATTlliiY ON LINE 
AND SIGNAL.. CIRCUIT. 

l. COHN£CT l LEAD Of 227A 
OR a KTU TO L LEAD Of 
LIN[ AND SIGNAL CllltCUIT. 

... MAXI MUM 20 LAMP$ P(llt 
L l£AD. 

e: 
~ 

"' 5 
i5 z 
~ • 
~ 

~ 



'l 
~ 
• 

U?A IHU IMDJ U:71 ltTU 

ON£ ft(QUIIUD 'lll I AUDIILI SI8HAL AftlltANI(IIIENT ONI ltlQUIItlD ,, ft I AUCHIL[ SIGNAL AIUIAJMUIINT 

TO ~WU 
St.W'LT IRO 

' .. 
TO 'lltST 
AUO IIL[ 

' 
•• 

' .. 
TO SECOND 

AUOIILl 

' 
•• 
CA l 

CA 

CAl 

' .. 
TO THUID 

AUOIILI 

•• 
' .. 

TO 'OUIIITH 
AUDIILl 

' 
•• 

CAl 

CA 

CAl ... 
TO '"TH ( 
AUDIIL£ 

TO IIXTH 
AUOIILI 

TO UVlNTH [' 
AUDI IL[ 

TO [IIHTH [' 
AUDIIL( 

•• 
II 

•• 
II 

•• .. 
•• 
CA 

CA l 

l,.. 11110...-; 
" lAT. ott+ o• 10!5V :t 

TO '0Wltlt 
IUP"-Y MD 

CAl 

II .. •oot 1 

v 
,..v ,t 

-c.: 
fiiU t, TO rttltST [ ' 

AUOIILl •• It UMI t I 

l 

• v .. 
4 

400A 
I OIOH 

400A 
0100( 

• " .. I7 
( II 

1... ,..... .. v .. 
7 

400A 
• 0600[ 

400A 
I IXOO[ 

r-1-"' .s: 
'-1--- .. 

--,:.p t4 

1.::: t-...,. 
( 27 

" " .. .., 
• 
I 
0 

I 

£11111 t 
1 

I _._ 
M4 t 

~ 
!1000 

CAl 

1110~ 

UMO t I • 
I 

UMof I 

I 

M4.,.. 

u L 

5000 

MS 

MOOt I 

I 

liMOf I 
I 

I 

UMif o 
I 

,, 
M4_t 

u L 

500<1 

.. 
14 lAT. Ofl ± 0111 IOSY :!: 

II 

11 lAT. Otlt .t: CHI IOIY :!: 

II 

to &AT. C.± OR IOSV ± .. 
10 

>7 lAT. 0111 :!:: Dill IOSY ! .. lAT. Oil ! Oa IO&V :!:: .. .. IAT. CMt t Olt IOSY:!: .. 
•• lAT. 011 ± Olt IOSY :!:: 

4<y-
14 - UY DC 

Jo l--foo 

-

' 

TO 
!JOWl II 
IU,...L'f 
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BELL SYSTEM PRACTICES 
Plant Series 

SECTION 51 8-310-405 
Issue 5, April 1970 

AT&TCo Standard 

STATION LINE CONCENTRATORS 

235- AND 236-TYPE KEY TELEPHONE UNITS 

IDENTIFICATION AND CONNECTIONS 

1. GENERAL 

1.01 This section is reissued to: 

eRevise option information in Fig. 3, 4, 5, 
and 6 

eAdd Table A 

1.02 When a 446F diode and 185A network are 
added to the 235A (MD) or 236A (MD) KTU 

they become identical to the 235B and 236B KTUs, 
respectively (Fig. 1 and 2). 

2. IDENTIFICATION 

PURPOSE 

eTo reduce the number of conductors required 
to connect key system line circuit units and 
CALL DIRECTOR® concentrator telephone 
sets or large capacity 400-type key mountings 

APPLICATION 

eUsed with 1Al, 1A2, or 6A Key Telephone 
Systems. 

eA 235B KTU can be used as a station line 
concentrator for a maximum of 18 line 
circuits in conjunction with 634-, 638·, or 
their equivalent TOUCH-TONE type CALL 
DIRECTOR telephone sets. A 236B KTU 
can be used for a maximum of 30 lines with 
635-, 639-, or their equivalent TOUCH-TONE 
type sets or 400-type key mountings. More 
than one 236B KTU may be required with 
larger 400-type key mountings where the 
number of lines exceed 30, with a maximum 
of 120 lines. Station line concentrator units 
must be supplied on a per station basis. 

ORDERING GUIDE 

Unit, Telephone, Key, 235B 

Unit, Telephone, Key, 236B 

(a) Optional Components (ordered and installed 
separately) 

eP-90D033 Printed Wiring Board Assembly 

eDiode, 446F for 235A (MD) and 236A (MD) 
KTU 

eDiode, 400(*) for 235A (MD) and 236A (MD) 
KTU 

eN etwork, 185A for 235A (MD) and 236A 
(MD) KTU 

• Add type suffix 

DESIGN FEATURES 

eCircuitry for connecting a common transmission 
pair and control lead through a combination 
of two switching relays to the selected line 
circuit. Refer to Table A for relay operating 
combinations. 

eOption of common audible or individual line 
ringer. 

ePower failure option when common audible 
is not required. 

eCommon audible with power failure. 

3. CONNECTIONS 

3.01 All lamp control, speakerphone, and Al leads 
from CALL DIRECTOR set or 400-type key 

mountings bypass station concentrator units and 
are wired directly to the station line unit. 

© American Telephone and Telegraph Company, 1970 
Printed in U.S.A. Page 1 



SECTION 518-310-405 

235-TYPE KTU 236-TYPE KTU 

Fig. 1-Station line Concentrator KTUs, Front View 

235-TYPE KTU 236- TYPE KTU 

Fig. 2-Station line Concentrator KTUs Rear View 
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ISS 5, SECnON 518-310-405 

UAalE A. 

COMBINATIONS OF RELAYS OPERATED IN STATION 
LINE CONCENTRATOR WHEN ASSOCIATED KEY POSITION IS OPERATED 

RELAYS 
KEY 
POS 236A ORB KTU 23SA OR I KTU 

(NOTE) 
A I c CAl D E F 0 H J A I c D E F 0 

1 • • • • 
2 • • • • 
3 • • • • • 
4 • • • • 
5 • • • • 
6 • • • • 
7 • • • • 
8 • • • • 
9 • • • • 

10 • • • • 
11 • • • • 
12 • • • • 
13 • • • • 
14 • • • • 
15 • • • • 
16 • • • • 
17 • • • • 
18 • • • • 
l9 • • 
20 • • 
21 • • 
22 • • 
23 • • 
24 • • 
25 • • 
26 • • 
27 • • 
28 • • 
29 • i • 
30 • I • 

Note: Key Mountings with more than 30 pick-up key positions would require additional 236-type 
KTUs and relay combinations would be identical for each 30 succeeding key positions. 
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SECTION 518-310-405 

3.02 When the busy lamp feature is furnished in 
CALL DIRECTOR telephone sets equipped 

with headset jacks (638·, 639-, and equivalent 
TOUCH-TONE types), a P-900033 Printed Wiring 
Board Assembly must be added to the 235- or 
236-type KTU as shown in Fig. 4 or 6. 

3.03 Modification of 235A and 236A KTUs are 
required when used with 4000 KTUs. The 

modification prevents a false-hold condition or 
damage to the Q3 transistor in the 4000 KTU 
caused by large transient voltages occurring when 
the associated concentrator type CALL DIRECTOR 
set goes on-hook. Modification of concentrator 
units is not required when used with 1A1 KTS, 
or 400B or C KTUs in 1A2 KTS. 

CONNECTION INDEX 

Table B-Options 

Fig. 3-Connections for 235-Type KTU When 
Used With 634-, 635- , and Their 
Equivalent TOUCH-TONE Telephone 
Sets 

Fig. 4-Connections for 235-Type KTU When 
Used With 638- , 639-, and Their 
Equivalent TOUCH-TONE Telephone 
Sets and P-900033 Printed Wiring 
Board Assembly. 

Page 4 

Fig. 5 -Connections for 236-Type KTU When 
Used With 634-, 635-, and Their 
Equivalent TOUCH-TONE Telephone 
Sets 

Fig. 5-Connections for 236-Type KTU When 
Used With 638-, 639-, and Their 
Equivalent TOUCH-TONE Telephone 
Sets 

For other information, refer to: 

DIIAWING TITLE 

SO and C0-69498--01(Key Telephone System No. 
6A, 1A1, and 1A2, Station Line 
Concentrator, 634-, 635-, 1634-, 
and 1635-Type Telephone Set 
Circuits) 

SO and C0-69499-01(Key Telephone System No. 
lAl, 1A2, and 6A Station Line 
Concentrator Key and Telephone 
Circuit, 638-, 1638-, 639-, and 
1639-Type Telephone Sets) 

SO and C0-69513-01(Key Telephone System No. 
1A2, CO, or PBX Line Circuits) 

SO and C0-69580-0l(Key Telephone System No. 
1A1 or 1A2, Station Busy Lamp 
Circuit) 



ISS 5, SECTION 518-310-405 

TABLE 8 

OPTIONS 
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235 236 
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~~ ~= %~ OG! 
% .. i:li %"" "'"' ~= 
u~ u• u~ u• ,. ... :::>,_ 8'" 
,. ... ,. .. ,. ... "'= 2~ 2~ 2~ o'" o'" o'" 2:e ... ~ ... ~ ... ~ ... ~ 

~~= ~~= "'I= ~~= ~~= 
.,,.. 

~~= ~l: ~~ Z'" .... .... .... . ... .... . ... .... 
.-~ of~ .-~ .~! .,!.-~ .::~ ... ~ of~ ..... .... 
~~ ~~ a~ ~~ ~~ ~~ ~~ ~~ 
.i3 "s ,iS "s ~·s •"5 ,iS ,iS 

~ll ~ll ~2 ~2 "'o ~ll ~ll ~ .. ~ .. 
Common Audible X X X X y y y y 

Power Failure w w w w z z z z 
Common Audible With Power Failure J H J H K J K J 

With Station Busy Lamp Circuit M G M G M G M G 

Without Station Busy Lamp Circuit E F - - E F - -
Individual Line Signaling v v v v T T T T 

Not Associated With 4000 KTU F . B - - F B - -
Associated With 4000 KTU in No. 1A2 KTS G E - - G E - -
29 Lines With Hold - - - - R K R K 

SO Lines Without Hold - - - - N M N M 
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TO 
IAI , IAZ 
OR 6A 

ICTS UN[ 
Cl RCU•T 

235 B KTU 

LI NE 

2l5 A I MOl KTU 

TO" CALL 

DIRECTOR " SET 

TO STA BSY LAMP 

RI - BZ- RG I AI, IA 2 OR 6A 

KTS SIG CI RCUIT 

NOTE: 
THE o4o4.6F DIODE I@) OPT ION l PROVIDES 
PROTEC TION 1'0 THE -. oo-TYPE KTU AND AL SO 

PREVENTS FA LSE BUSY L AMP INDIC ATI ON . 

TO "CAL L DIRECTOR" SET 

•Fig. 3-Connections For 235-Type KTU When Used With 634-, 635- and Their Equivalent TOUCH-TONE 
Telephone Sets • 
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TO IAI,IAZ 
OR 6A KTS 
LIN[ CIRCUITS 

FIG. 48 
P- 9000 33 PRINTED WIRING 
BOARD ASSEMB LY 

2358 KTU 

23SA (MOl KTU 

TO lA I, IAZ 
OR 6A KTS 
LI NE CIRCUIT 

CE 

CF 

CG 

TT 

TR 

TA 

TO •cAL L 
DI RECTOR" SET 
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TO IAI,I A2 
OR 6A KTS 
LIN E CIRCUIT 

CE 

CF 

CG 

TT 

TR 

81 

TO •cA LL 
DIREC TOR" SET 

NOTEs. ~11}m;r~&m~At> &>:t~aamJ~ 

I. :~ :o~O~~~~~~~~~~~~ .. ~~~:; -~~~ALOE:;~:BLY ® AI OR CAl J IAI,IAZ OR 
TERII'INAL 398 . ® AI OR CAl 6A KTS 

~ : 

SIG CI RCUIT 2 . Ttt[ 446F DIODE ( [ OPTION } PROVIDES ~ T 
PROTECTION TO TH 400- TYPE KTU AND ALSO J TO U N[ FOR 
PREVENTS FALSE BUSY L AMP INDICAT!Ofrll ~ R USE IN PWR 

* CH 61488 CONNECTOR . . :® 8 GA D FAILU RE 

@ GRO :RB:: ] ~~ p~~~Ut 
:® BAT.,+ OR + 105V 

f @ RI-BZ RC ~·~ ··::s OR 

510 CIRCUIT 

•Fig. 4- Conne ct lons for 235-Type KTU Whe n Use d With 638-, 639- ond Thei r Equivale nt TOUCH-TONE 
Telephone Sets and P-900033 Printed Wiring Board Assembly• 
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TO 
IA I , IA2 

OR OA 
KTS LINE 

CI RCUIT 

12 

TO "CALL. 
DIRECTOR• 
OR 400-
TYPE 

MOUNTINGS 

NO TE : 
THE 44~ OIOOE I@ OPTION! PROVIDES 
PROTECTION TO THE 400- TYPE KTU AND 
ALSO PR EVENTS FALSE BUSY LA MP I NDIC AT ION. 

236 A I MDI KTU 

TO 
lA I ,I AZ 

OR OA 
KTS LI NE 
CI RCU IT 

TO •cAL L 
DIRECTOR• S£T 
OR 400 -TY PE 
K EY lrltOUNTINGS 

6A KTS SIG 
CIRCU I T 

TO 
IA I,IA2 

OR OA 

KTS LINE 

CIRC UIT 

RI-BZ-RC IA1,1A2 OA 6A KTS 

StG CI RCU ITS 

•Fig. 5-Connectlons for 236-Type KTU When Used With 634-, 635- ond Their Equivalent TOUCH-TONE 
Telephone Sets t 

Page 8 



ro 
IAI, IAZ 
00 .. 
KTS LINE 

CI"CUIT 

TO 
IAI, IAZ 
00 •• 
KTS L IN( 

CIRCUIT 

NOTE: : 
TH£ 446F 0100£ t@OPTION$ PROVIDES 
PROTECT ION TO THE 400 - TYPE: KTU AND 

AL. SO P'ftEYENfS FA LSE BUSY L.AMP INDIC.t.TIONl 

236 A ( MOl KTU 

TO 
IAI,IA2 

00 •• 
KT$ L INE 
CIRCUIT 

TO aCAL.L 
DIRECTOR• SET 

OR 400-TYP£ 
MOUNTING 

CI RCUIT 
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TO ~ CAl.L 

Oft£CTOR • SET 

Rt- ez - AC 11.1, IAZ OR 6A K TS 
SIG CIRCUIT 

tFig. 6-Connectiona for 236-Type KTU When Uaed With 631-, 639- and Their Equivalent TOUCH-TONE 
Telephone Seta • 
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BELL SYSTEM PRACTICES 
AT&TCo Standard 

SECTlON 518-310-407 
Issue 8, May 1974 

KEY TELEPHONE UNIT 

237-TYPE 

IDENTIFICATION, OPERATION, AND CONNECTIONS 

1. GENERAL 

1.01 This section is reissued to: 

e Delete Speakerphone System No. lA and 
lAl connections 

e Add Speakerphone System No. 4A connections 
to Fig. 2, 3, and 4. 

2. IDENTIFICATION 

PURPOSE 

2.01 •The 237-type key telephone unit (KTU) 
(Fig. 1) provides for bridging of two lines 

for a S-way conference in the following arrangements: 

e A central office (CO) line and a PBX line 

• Two PBX lines or two CO lines 

Note: Transmission quality cannot be 
guaranteed when two CO lines are bridged. 

• A CO or PBX line and an intercom line .• 

APPLICATION 

• •C:O nr P"RX lilles used in Key Telephone 
System No. lA, lAl, or 1A2 .• 

DESIGN FEATURES 

• t Circuit can be operated by exclusion switch, 
external nonlocking key, or converted line 
pickup key. 

• Circuit busy lamp when line pickup key is 
used. 

• Control station can leave conference by 
placing line on hold and remaining off-hook, 
allowing other parties to continue conversation 
without transmission loss. 

Fig. 1-2378 Key Telephone Unit 

• Circuit may be controlled by two stations 
when diode protection is locally furnished. 

• Either control station can disconnect from 
conference leaving two parties to continue 
conference. 

• Compatible with speakerphone. 

• Circuit is arranged to cancel conference 
when handset is placed on-hook or speakerphone 
is returned to OFF. 

@) American Telephone and Telegraph Company, 1974 
Printed in U.S.A. Page I 
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• One of the conference lines may be disconnected 
by returning exclusion key to normal or by 
operating the nonlocking key .• 

• No operator assistance necessary. 

3. METHOD OF OPERA nON 

3.01 bdtiating a Conference Call: 

(1) Establish a call (either an incoming or 
outgoing csll) on either of the lines associated 

with the bridging circuit. 

(2) Place csll on HOLD. 

Note: Under certain conditions, it is possible 
to establish a csll on the other line without 
placing the first call on HOLD. This is 
undesirable since the first party hears the 
dialing signals which are intolerably loud under 
these conditions. 

(3) Establish a csll on the other line associated 
with the bridging circuit. 

(4) Operate the bridging key when both parties 
are available, thereby conferencing both 

lines. 

3.02 Leavinlf a Conference Call (Control Party 
Only): 

(1) Operate the hold key. 

(2) Operate a third pickup key to answer or 
establish a csll on another line. 

Note: The control party may return to the 
conference by reoperating either of the two 
associated pickup keys. However, when a 
conference is placed on HOLD, transmission 
losses are introduced by the holding bridge 
which may prevent the remaining conferees 
from continuing the conference until the control 
party returns. 

3.03 Releaslnlf a Conference Call: 

(1) Control party-Place handset on-hook or 

(2) Return manual exclusion key to normal or 

(3) Operate speakerphone OFF button. 

Pap2 

Note: The control party can remain connected 
to either line after the conference has been 
released by depressing the pickup key for 
the line which is to remain connected, and 
momentarily operating the nonlocking key or 
restoring the exclusion key to normal. 

4. CONNECTIONS 

4.01 When a nonlocking key is used to control 
the bridging circuit, a locally provided 

KS-15724, List 1 diode (or equivalent) must be 
installed in the A lead of the control station set. 
For KS-15724 diode connections, refer to "Station 
Busy Lamp" option for the particular set in the 
associated connection section. Failure to install 
the diode may cause damage to transistor Q3, a 
false hoh~ condition, or both, in the 400D KTU line 
circuit. These conditions are caused when the 
control station goes on-hook after a conference is 
completed. 

Two-Station Control 

4.02 When two stations are connected to the 
bridging circuit, each of the station sets may 

independently or jointly control the circuit. When 
the circuit is connected to two station sets, operation 
is the same as when connected to only one station 
set. 

Note: When two station sets are to be 
provided with bridging circuit control by using 
nonlocking keys, two KS-15724, List 1 (or 
equivalent) diodes must be locally supplied 
and connected as shown in Fig. 4. 

4.03 When one of the two control stations is using 
the bridging circuit and the other station 

goes off-hook, the BL leads from each telephone 
set will provide a locking path for the operated 
circuit. If the first station terminates the call 
before the second station, the nonlocking control 
key on the telephone set at the first station must 
be momentarily operated to r!!lease the bridging 
circuit. 

4.04 When one station is using the bridging circuit 
and the other station is not in use, the circuit 

will release when the station goes on-hook or the 
speakerphone is turned off. 

4.05 When a conference csll is in a held condition, 
the bridging circuit remains operated. 



Not6: To minimize transmission losses, each 
line associated with the 237 A or B key telephone 
unit should be connected to the same type 
line equipment. This is necessary due to the 
differences in design of holding circuits. 

ISS I, SECTION 511-310-407 

4.06 Cozmection Indez 

Fig. 2-237A (MD) KTU , Schematic and 
Connections 

Fig. ~237B KTU, Schematic and Connections 

Fig. 4-AG and BL Lead Connections for 
2-Station Control. 

Page 3 
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237A (~0) KTU 

TO CO Oft PBX CK T 
ASSOC \liTH 
SECOND LINE 

TO SECOND L I NE 
IN TE L SET AS SOC 
WITH SI' I DGI NG 
CKT ( NOTE 2 ) 

TO KTS LINE CK T 
rOll SECOND Ll NE 
(NOT£ 2) 

TO LA~P 

TO PO\I£R SUPPLY 

NOTtS : 

[: 

~c-

r: ® _..,.: 

[~ 
LG 0 -
LB 

(!) -
B BAT. 

B GRD 

21 

~ 

22 
~ 

II 

~ 

12 

13 

17 

18 

~ 
~ 

14 
~ 

19 

~ 

A! 
~ 

23 
0 
24 

0 
25 
0 
26 
0 

s 
I " 
s JL 

4 " · 
10 

s 

12+ 

s 

2fC 10 c 

B -20 

B 
I• 

27 28 29 30 
0 0 0 0 

I . THE STATION UTILIZING THE BRIDGING CIRCUIT 14UST BE 
EQUIPPED WITH A HOLD KEY. THE BRIDGING CIRCUIT NAY BE 
CONTROLLED BY A NONLOCKING KEY OR AN EXCLUSION KEY. 

2. THE A LEAD IS O~ITTED IN KEY Ttl SYS NO . 14 . 
3 . WHEN THE CIRCUIT IS CQIITROLLED BY THE EXCLUSION KEY, 

RE~OV£ TH£ EXCLUSION LEADS rRO~ IT AND IR TERNINALS 
IN TELEPHONE SET AND INSULATE. B GROUND IS CONNECTED 
TO THE BK·BL L EAD ON THE EXCLUSION KEY. 

4, REI40VE STRAP BET\I££N TERNINALS 6 AND 16 \/HEN TESTING 
OR READJUSTING REL AY C OR S. 

II 

s II 

7 

~ 
~ 

B s 9 
•I ~ 

7 

I 

~ 

2 

6 3 

s 
s 4 

2 
~ 

~ 16 

.... 

~-20 

~ 6 

IS 

C 6 I ~ 

~ 
~ 

0 : J 
T 

R 

0 A 

Q) S OR 51 

(NOTE 4) 

~r;- T 

0.,=:1~ BL 

TO KTS LINE 
CKT FOR FIRST 
LINE !NOTE 2) 

I 
TO FIRST LINE 
N TEL SET 

ASSOC WITH 
BRIDGING CKT 
(NOTE I AND 2) 

TO KEY IN TEL SET 
USED TO CONTROL 
llfliDGING CKT 

TO EXCLUSION KEY 
WHEN USED TO 
CONTROL llfliDGING 
CKT (NOTE 3) 

TO TEL SET OR 

v L 
SPE AKER PHONE SYS 

® NO. 3A CON T UNIT 

TO SPE AKERPHONE 
SYS NO . 4 A 

IOBA LOUDSPEAKER. 

0 CONTROLLED BY NONLOCK lNG KEY. 

(!) CONTROLLED BY £XCLUS I ON KrY. 

0 CONNECTED TO KEY TEL SYS NO. IAI OR IA2. 

@) CONNECTED TO SPEAKERPHONE SYS NO. 3A CONT UNIT. 

0 CONNECTED TO SPEAKERPHONE SYS NO. 4A 

108A LOUDSPEAKER. 

Fig. 2--t237 A (MD} KTU Schematic and Cannectlon .. 
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TO CO 

OR PBX CKT [ 
AS SOC WI TH 
SECOND L1 NE 

T 

R 

A, H 

B 

T 

R 

TO SECOND [ 
LINE IN TEL 
SET ASSOC 
WI TH BR IDG ING 
CKT 

~ 

!.___ 

!.__ 

R 

TO KTS [ 
LINE CKT rOR 
SECOND LIN[ 

~ 

(!) 

TO LAN~ G LG (!) -
LL_ 
LS il 
' SAT 
8 GAO - ® 

TO [ =y 

NOTES : 

2378 KTU 

21 s 
" 

21_ 3 s " 1/ 

5 Jl< 
=s 

"9 

'J. 
21 
II 10-

•I s 4 

s 

•,;. c 
•:i c 10 

10 2 I 
I 

I e 
-20 

~ e ,, 
24 26 27 28 30 
0 0 0 0 0 

1. THE STATION UTILIZING THE BRIDGING CIRCUIT ._,ST II[ 

EQUIP~D WITH A HOLD KEY . THE BIIIDGING CIRCUIT NAT 8l 

CONTIIOLLEO SY A HONLOCK I NO KEY OR AN EXCLUSION KET . 
2. WHEN THE CIRCU I T IS CONTROLLED 11Y THE EXCLUSION KEY, 

REMOVE THI: EXCLUSION LEADS rltOM IT AND IR TERM INALS IN 
TELEPHONt SET ANO INSULATE. B GROUND IS CONIIECTED TO 
THI: BK - SL LEAD ON THE EXCLUSION K[T . 

3. REMOVE STRAP BETWEEN TERMINALS 6 AND 16 WHEN TESTING OR 
READJUST! NG RELAYS C OR S . 

e ,, 

r 
at 
s 

7 

8 

s t. 
7 l i; 

~ 3 

s 25 

I 

t 
"'0 

s 4 

2 

H} 16 

~ 
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T 

R 

A,H 

(f) B 

1 TO KTS LINl CKT j FO~ FIIIST LINl 

-A,H 

(!} B -
J 

TO FIRST LINE IN 
TEL SET ASSOC 
WITH BRIDGING 
CKT (NOTE II 

T 

A 

~.:~ TO KEY IN TEL SET 
USED TO CONTROL 
BRIDGING CUT 

1--~( NOTE 3) 

~-20 

~ 8 

TO EXCLUS ION KEY 
WHEN USED ?0 CONTIIOL I BRIDGING CKT (NOTE 2) 

c~ 
15 <D T 

r (!) w. 

® 

~ ~ TO TEL SET OR SPKRPHONE f® SYS NO. 3A CONT UN IT 

~ TO SPK~~HONE SYS NO. 4A 
108A LOUDSPEAKER . 

(!) CONNECTED TO KEY TEL SYS NO. lA. 

CY) CONNECTED TO SPEAKERPHONE SYSTEM NO. 4A 
10 8A LOUDSPEAKER . 

@ CONNECTED TO S~AKERPHONE SYSTEM NO. 34 CONTROL 
UNIT. 

@ CONNECTED TO K[T TEL SYS NO. lA I OR I A2 , 

CY) CONTROLLED BY EXCLUSION KEY. 

{!) CONTROLLED SY HONLOCKING KEY. 

Fig. ~2371 KTU, Schematic and Connection .. 
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237-TYPE KTU 
(NOTE I) 

NOTES : 

* 

* 

I. CONNECTIONS FOR TWO-STATION CONTROL 
ARE THE SAME AS SHOWN ON FIGS. 2 OR 
3 WITH THE EXC EPT ION OF THE BL AND 
AG WHICH MUST BE WIRED AS SHOWN. 

2 . CONNECT SPEAKERPHONE SYSTEMS AS SHOWN 
WHEN PROVIDED WITH CONTROLLING STATIONS. 

* KS - 15724, LI(OR EQUIVALENT) DIOoE . 
PROCURE LOCALLY. 

BL 

AG 

(NOTE 2) 

BL 

IL 

AG 

(NOTE 2) 

BL 

Kl 
SWITCH 

ON 
TRMTR 

ON 
o~-----'l)(~--lll· 

4A SPEAKERPHONE NO. I 
IOU 
LOUDSPEAKER 

TS SWITCH 

Kl ON 
TRMTR 

ON 
o~-----'l)(~--~~· 

TEL SET NO, I 

* 
L2 

:lOA MB 
CONT CONT 
UNIT UNIT 

-0 kV 

SWITCHHOOK 

I• 

~A SPEAKERPHONE NO. 

SWITCH 
Kl ON 

I• TR MTR 

0 
ON 
~E 

2 

II• 

4 A SPEAKERPHONE NO. I 
108A 
LOUDSPEAKER 

TS 

TEL SET NO . 

G 

* 

LZ 

SWITCH 
Kl ON 

TRMTR 

ON 
01------'~~E---111• 

SWITCHHOOK 

Fig. ~AG and BL Lead Connedlona for 2-Stotlon Contra .. 
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1. GENERAL 

1.01 This section provides description, installation, 
connection, operation, and maintenance 

information for the 6B Key Telephone System 
(KTS). 

1.02 This section is reissued to add information 
on: 

• New 554BMS and 2554BMS telephone sets 

• New 324A adapter for external ringing in 
noisy locations 

• Wiring modification of the following telephone 
sets for use with 6B KTS: 

830/2830FM telephone sets 

TOUCH-A-MATIC"' (872-/2872-) telephone 
sets 

TRIMLINE<~> telephones 

Jack equipped CALL DIRECTOR<~> telephones. 

1.03 This issue of the section is based on 
SD-69946-01, Issue 1. If this section is to 

be used with equipment or apparatus reflecting 
later issues of the drawings, reference should be 
made to the SDs and CDs to determine the extent 
of the changes and the manner in which the section 
may be affected. 

2. DESCRIPTION 

SYSTEM 

2.01 The 6B KTS is a fully electronic intercom 
which has a capacity of four separate talking 

Page 2 

paths (l inks) and 52 station codes. Up to eight 
CO/ PBX calls can be answered, held, or t ransferred 
but CO/PBX calls cannot be originated using the 
6B KTS. 

N ote: More than 52 stations can be installed 
by having stations share a code. Only two 
stations per code are permitted and only even 
numbered codes should be bridged. With 
this limitation, there can only be six sets 
served per station circuit ( 484A key telephone 
units [KTUS)}. 

2.02 All required KTUs are mounted in a 572A1 
key service unit (KSU). The KSU includes 

an integral 206A power supply, but 24-volt direct 
current (de) and 10-volt alternating current (ac) 
and their associated grounds must be supplied from 
the associated key system or a separate power 
supply. 

2.03 All wmng, except power, is brought into 
the 572A1 KSU through connector cables 

plugged into the rear of the unit (Fig. 1). An 
optional 184C1 backboard has been developed as a 
terminal field for the 6B KTS, or existing blocks 
in the yellow field of a centralized key system can 
be used. 

2.04 The 6B KTS can be added as an adjunct to 
any KTS using A-lead control such as the 

1A1 or 1A2 KTS. Only one button is required on 
key telephone sets (rotary dial or TOUCH-TONE"' 
dial) . Modification of the HOLD key wiring and a 
separate 10-volt ac buzzer are required in the 
telephone sets used with the 6B KTS. Nonkey 
sets • which can be modified for A-lead control, 
mayt be used but they will not supply those features 
involving the HOLD key. tA new 554/2554BMS 
wall telephone set has been introduced as an intercom 
only instrument for the 6B KTS. This set does 
not need modification of wi ring as do all the other 
key and nonkey sets used with the 6B KTS. A 
500/2500MM or a 502/ 2502BM te lephone set may 
be used as an intercom only set where the wall 
set is not appl icable.t 

2.05 t Loud or external ringers may be added to 
the 6B KTS with the use of the 324A 

adapter. Off-premises stat ions may be added to 
the 6B KTS but require a separately provided 
long-line circuit.t 
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Fig. 1-t572A 1 KSU (Rear View). 

2.06 The basic system provides the following 
features: 

• Intercom call progress tones such as dial 
tone, ringback, error tone, etc 

• Ringing- the intercom audible is blocked at 
stations t busy on CO/PBX calls• 

• 3- or 4-party conferencing 

• Do-not-disturb (DND) 

• Call transfer 

• Call add -on 

• Station and consultation HOLD 

• Two-link operation-the register is held 
during dialing only 

• System busy indication 

• Privacy-except when override is activated 

• Single button appearance on key telephone 
sets 

• Call forwarding 

Page 3 
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• Override-permits certain stations to bridge 
onto an established intercom connection or 
override DND 

• Remote answer-permits user at one station 
to intercept and answer a call intended for 
a second station 

• Automatic callback-enables a user who dials 
a busy station to program the system to 
call back when both stations are idle and a 
link is available. 

2.07 Additional features that can be supplied on 
an optional basis are: 

• Additional links-to a maximum of four 

• Paging access 

• The CO/PBX line access when the line is in 
the ringing or hold state 

• Attendant recall 

• Hands-free answer on intercom (HFAI) and 
voice signaling using a separate station 
adjunct 

• TOUCH-TONE service 

• Off-premises stations 

• •External signaling .• 

2.08 Features (standard and optional) are activated 
by operation of the station HOLD key, line 

switch flashing, or by dialing a specified code 
(Table A). Refer to Part 4 and 5 for complete 
operation information. 

2.09 Call progress tones, indicating that an action 
is required by the user or that the feature 

has been activated, are returned to the originator 
as required (Table B). Cancellation of dial-activated 
features, where required, is accomplished by dialing 
the code of the station that originally activated 
the feature. Tbis must be done from tbe 
originating station. 

tTABLE A. 

SYSTEM CODE ASSIGNMENTS 

CODE FUNCTION 

00 Attendant Recall 

01 Override 

02 Call Forwarding 

03 Three-Party Conference 

04 Four-Party Conference 

06 Do-Not· Disturb 

07 Remote Answer 

09 Automatic Callback 

10-11 Station Codes (2-Station Override) 

10-19 Station Codes (10-Station Override) 

20-61 Station Codes (10-Station Override)* 

20-69 Station Codes (2-Station Override)* 

70-73 Paging Access* 

80-87 CO/PBX Line Access 

* Codes 50-53 will not be available for 
station codes when paging access is 
provided. These codes become 70-73. 
See Fig. 39 for further details. 

572A1 KSU 

2.10 The 572A1 KSU consists of: 

• 727A panel equipped with connectors for 22 
KTUs 

• Plug-in KS-21651, lA fuseboard 

• Fourteen microribbon plugs (PO is not used 
in this system) 

• Terminal board for incoming power connections 

• 206A power supply 



TONE 

Intercom Dial Tone (IDT) 

Intercom Audible Ringback (IAR) 

Intercom Busy Tone (IBT) 

Error Tone (ET) 

Acknowledgment Tone (AT) 

Reminder Tone (RT) 

Override Tone (OT) 

Hold Tone (HT) 

• •Two option switches: 

Paging access 

Override.t 
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TABLE B 

CALL PROGRESS TONES 

SIGNAL HEARD REMARKS 

128 Hz continuous 

256 Hz interrupted; If any station is equipped with a 2A 
1 second on, 3 HF AI unit, IAR consists of a single 
seconds off spurt (1 second) of 128-Hz time. 

128Hz interrupted at 
1/2-second intervals 

256/512 Hz alter- Tone heard when errors are made in 
nating at 1/2-second setting up dial-activated features . 
intervals Indicates procedure must be restarted. 

128 Hz for 250 ms Tone heard when feature has been 
properly activated or canceled. Also 
heard on paging access calls. 

128 Hz interrupted Tone heard at start of all calls, followed 
at 7 5 ms intervals by dial tone at stations that have 
for 1-1/4 seconds; activated CFWD, ACBK, or DND as a 
then continuous reminder that feature is in effect. 
128Hz 

128 Hz for 500 ms Tone heard by both parties of a conver-
sation when a station exercising OVER-
RIDE is bridged on-line. 

Four bursts of Tone heard when switchhook is flashed 
128-Hz tone during a call. Hold tone is always 

followed by steady dial tone. 

2.11 The 206A power supply is mechanically linked 
to the 727 A panel of the KSU. Interconnection 

is made through a cable from the panel which is 
plugged into the power supply. 

2.12 The 572Al KSU mounts on 23-inch mountings 
Twelve microribbon plugs (Pl through P12) on the 
rear of the KSU accept A25B connector cables 
which are routed to the 184Cl backboard or the 
yellow field of centralized key system installations. 
A Pl3 also accepts one A25B connector cable but 
is routed to pick up the incoming CO/PBX lines. 
The fuseboard on the KSU protects the 10-volt ac 
and 24-volt de circuits (Table C). A light emitting 
diode (LED) on the board indicates operation of 
any fuse. 

and requires 13 inches of vertical space. It 
can be mounted in a 16C apparatus mounting with 
the center bar removed, or it can be rack-mounted. 
When mounted in a 16C apparatus mounting, a 
117C cover can be provided. 

2.13 Refer to Fig. 2 for the location of the KTUs 
in the 572Al KSU and the location of major 

components. 
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tTABLE C. 

FUSE ASSIGNMENTS- 572A1 KSU 

LOCATION FUSE TYPE 

1 

2 

3 

4 

5 

6 

7 70H 

K8-21651L4 Fuseboard 8 

9 

10 

11 

12 

13 

14 
70G 

15 

1 
24F 

2 

3 
206A Power Unit 24C 

4 

5 24E 

MDL 2 
BUSSMAN 

KEY TELEPHONE UNITS 

2.14 The KTUs employed in the 6B KTS are all 
8-inch SO-contact boards. All but t he 488A 

KTUs occupy a single-width (3/4 inch) position. 
The 488A KTUs require a double-width position. 
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CAPACITY FUNCTION 

10-volt ac-Station KTU in J6 

10-volt ac-Station KTU in J7 

10-volt ac-Station KTU in J8 

10-volt ac-Station KTU in J9 

10-volt ac- Station KTU in J10 

10-volt ac-Station KTU in Jll 

3/4 Ampere 10-volt ac-Station KTU in J12 

10-volt ac- Station KTU in J13 

10-volt ac-Station KTU in J14 

10-volt ac-Station KTU in J15 

10-volt ac- Station KTU in J16 

10-volt ac-Station KTU in Jl7 

10-volt ac- Station KTU in J18 

- 24 volt dc-572A1 KSU 
1/2 Ampere 

Spare 

- 5 volt de (Logic) for Jl-J8 
5 Ampere 

-5 volt de (Logic) fo r J9-J25 

- 10 volt de 
2 Ampere 

+ 10 volt de 

1/2 Ampere RAM ground 

2 Ampere 110-volt ac input 

The system options and method of application are 
shown in Table D. 

A. 484A KTU - Station Interface Circuit 

2.1 s The 484A KTUs are installed in jacks 6 
through 18, depending on t he station codes 
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J1 J2 J3 J4 J5 JB J7 JB J9 J10 J11 J12 J13 J14 J15 J18 J17 J18 J19A J21A J23A J25A J27 
A A A A A A A A A A A A A A A A A A 

• • • • • 
"' .... C\i ~ gj "' .... ; "' "' "' .... a; 

"" "" "" "" "" I I "' "' ... ... "' "' N ... "' co ... .... .... .... .... .... I I I I I I I I I I I I I I I 

"" "" "" "" "" 0 ... co N "' g ... co N "' ~ ... l8 ~ "' II') .... _, 
~ ~ ~ N N "' "' ... ... "' u; c c c c c w !ill w !I! ~ ~ "' .... .... c c c c c c c c c ... ... c c z z "' co CD co .... .... .... .... .... .... .... .... .... .... .... .... ... ..... ..... ..... ..... C\i ... ... ... ... ... "' "' en "' "' "' "' "' "' "' "' "' "' 

_, _, _, _, 
I 

"' 484A KTU - 488A KTU- "" 
J1 J2 J3 J4 J5 Jsl J71 Jal J91J101J111J121J131J141J151J181J171J18 

J1saiJ21BIJ23BIJ25B B B B B B B B B B B B B B B B B B B 

484A KTU-STATION CIRCUIT 
485A KTU-CONTROLLER CIRCUIT 
488A KTU-SERVICE CIRCUIT 
487A KTU-BATTERY FEED CIRCUIT 

• SEE PARAGRAPH 4. 20 FOR OPTIONAL OVERRIDE 
STATION CODE ASSIGNIIENTS 

• SEE PARAGRAPH 5. 08 FOR OPTIONAL PAGING 
• ACCESS CODES 

208A 
POWER 
UNIT 

488A KTU-LINE INTERFACE CIRCUIT 
489A KTU-TOUCH-TONE DECODER 

CIRCUIT 
KS-21851L4- FUSEBDARD 

Fig. 2-·572A 1 KSU Circuit Pack Layout (Front View). 

being installed. Each KTU contains the circuitry 
for four station codes. The 484A controls the 
station visual and audible signals from signals 
received over the H, 8, and A leads, and also 
controls the station busy and station hold features. 
Control of the seized intercom link is also through 
the station circuit. 

Note: Power interruptions greater than 1.7 
seconds will release any calls in progress. 
Stations that are off-hook when the power is 
restored will be out of service until they go 
on-hook momentarily. 

B. 485A KTU-Controller Circuit 

2.16 The controller circuit processes t he calls 
and features through the system. Contained 

on the board are the central processing unit, 
memory, timing circuits, and the - 10 volt voltage 
regulator. The 485A KTU is installed in J2. 

C. 486A KTU-System Service Circuit 

2.1 7 The service circuit performs the following 
functions: 

• Generates required system tones 

• Switches the tones to the talking links 

• Interfaces the control signals from the line 
and station circuits to the controller 

e Switches the TOUCH-TONE receiver to the 
talking links as required 

e The timing generator produces timing signals 
required by the system, such as lamp flash 
and lamp wink, and also sets other system 
timing standards. 

Refer to Table 8 for an outline of the tones used 
in the 68 KTS. The 486A KTU is installed in J3. 

Page 7 



SECTION S 18-411-1 00 

68 KEY TELEPHONE SYSTEM OPTIONS 

OPTION KTU OPTION PLUG OR SWITCH POSITION 

T-Continuous Ring A-B (1st and 2nd stations) 

484A D-E (3rd and 4th stations) 

V- Interrupted Ring 
(Note 1) 

B-C (1st and 2nd stations) 
E-F (3rd and 4th stations) 

W-Single-Spurt Audible Ringback 486A A-B, D-E 

X-Repeated Audible Ringback (Note 2) B-C, E-F 

Y- Fast Disconnect (CSBR) B-C,(1st circuit) 
E-F (2nd circuit) 

488A 
Z-Siow Disconnect (ESS Office) A-B (1st circuit) 

D-E (2nd circuit) 

S- Wi thout Paging Access Paging Access Switch Switch OFF (factory-provided) 

R- With Paging Access 
(Note 3) 

Switch ON 

N- Two Station Override Override Switch "10-11" (factory-provided) 

Q-Ten Station Override (Note 3) 
" 10-19" 

Note I : If hands-free answer on intercom (HF AI) is provided, install option T for station 
involved. If one of paired circuits has option T, other stations will have it. 

Note 2: If any station has HFAI, system must have option W. 

Note 3 : The paging access and override option switches are located on the rear of the 572A1 
KSU. 

D. 487A KTU-Battery Feed Circuit 

2.18 Each 487 A KTU provides the de voltages 
for two links. The KTU for the first two 

links is installed in J4; if a third and fourth link 
is provided, another KTU must be installed in J5. 
The 487 A KTU also provides a LED for call 
supervision and dial pulse detection. 

E. 488A KTU-Line Interface Circuit 

2.19 The 488A KTU provides limited access to 
the CO/PBX lines. One 488A KTU is 
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required for each two lines to perform the following 
functions: 

• Isolate the 6B KTS from CO/PBX line 
potentials 

• Detect and acknowledge supervisory signals 
from the line 

• Transfer control information on the A and 
L leads from the CO/PBX line circuit to 
the controller circuit. 

The 488A KTUs are installed in jacks J19, J21, 
J23, and J25, as required. These KTUs occupy 
double-width jack positions. 



F. 489A KTU-TOUCH-TONE Decoder Circuit 

2.20 The 489A KTU performs the function of 
interpreting the tone address signals from 

the station dial. The frequency detectors of the 
489A KTU convert the information to bits which 
are processed by the controller circuit. The 
controller resets the TOUCH-TONE receiver after 
each dialed digit in preparation for subsequent 
dialing. The optional 489A KTU is installed in Jl. 

184C1 BACKBOARD 

2.21 The optional184Cl backboard (Fig. 3) consists 
of a yellow backboard equipped with a 

14A2-125 terminal block, providing terminations 
for eight CO/PBX lines and 20 stations (Fig. 4). 
Space is provided for the addition of two more 
terminal blocks which must be separately ordered. 
Addition of the second block adds capacity for 25 
more stations. Addition of the third block adds 
the final stations. The 184Cl backboard offers a 
convenient method of grouping the 6B KTS 
terminations, but is not required if the yellow field 
of a centralized key system installation can be 
utilized. 

2.22 The 14A2-125 terminal blocks used with the 
184Cl backboard consist of a 66-type 

connecting block wired to five microribbon plugs. 
The plugs accept A25B connector cables to provide 
connections between the backboard and the 572Al 
KSU. The layout of the 184Cl backboard and the 
plugs to be used in connecting to the 572Al KSU 
is shown in Fig. 4. All station connections and 
the A and lamp leads from the station side of the 
line circuits are made on the terminal blocks of 
the 184Cl backboard. Tip and ring of the CO/PBX 
lines (from ahead of the line circuit) are fed through 
a separate cable to P13 on the KSU. 

3. INSTAllATION 

ORDERING GUIDE 

A. Basic System 

• Unit, Key Service, 572Al-one required per 
system. Where desired, the 572Al KSU 
can be mounted in a 16C apparatus mounting 
with a 117C cover. These items must be 
separately ordered. 
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• Backboard, 184Cl-equipped with one 
14A2-125 terminal block. Order one per 
system when yellow field of centralized 
system is not used. Has terminations for 
eight CO/PBX lines (A and L leads) and 20 
stations. 

• Block, Terminal, 14A2-125-order one to 
add additional25 stations to 184Cl backboard. 
Order second block to extend number of 
stations over 45. 

• Cable, Connector, A25B-order as required 
for connections between 572Al KSU and 
184Cl backboard or yellow field . Cables 
used with 184Cl backboard must be 
double-ended. 

• Unit, Key Telephone, 484A (station 
circuit)-order as required. Each KTU has 
circuitry for four stations. 

• Unit, Key Telephone, 485A (controller 
circuit)-order one per system. 

• Unit, Key Telephone, 486A (service 
circuit)-order one per system. 

• Unit, Key Telephone, 487A (battery feed 
circuit)-order one per system. The KTU 
provides battery for two links. Order second 
KTU if four links are provided. 

• D-180852 Kit of Parts-order one for each 
telephone set used with 6B KTS. Kit 
contains a 533F diode, a 150A designation 
strip (feature cue card for rotary dial ), a 
74A faceplate (feature cue card for 
TOUCH-TONE dial), and a station user card. 

Note: The 150A designation strip and 74A 
faceplate can be ordered separately for 
maintenance purposes. 

B. Optional Features 

• Unit, Key Telephone, 487A- order one to 
increase to three and four links. 

• Unit, Key Telephone, 488A (line interface 
circuit)-order as required to access CO/ PBX 
lines. One KTU required for each two 
CO/ PBX lines. 
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Fig. 3-.184C1 Bacl<board Equipped With Three 14A2-125 Terminal Blocl<s. 
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BLOCK C 

0 0000 
0 0000 

500 0000 

m <D "' I I 

"' a: "' ... ... .... .... 
(/) (/) 

1 • CONNECTOR 1 ON BLOCK A IS CONNECTED TO P 12 ON REAR OF KSU. 
2. CONNECTORS 2, 3, 4, 5 ON BLOCK A AND CONNECTORS 1 , 2, 3, 4, 

5 OF BLOCK B AND C SHOULD BE CONNECTED TO P1-P11 AS 
REQUIRED. SEE TABLE E FOR IC CODE TO 572A1 KSU PLUG ASSIGNI'!ENT. 

3. IN SI'!ALL SYSTEI'!S USING ONLY BLOCK A AND HAVING PAGING, CONNECT 
CABLE FRO!'! P9 OF KSU TO CONNECTOR 5 OF BLOCK A. IF BLOCK B IS 
LATER REQUIRED BECAUSE OF EXPANSION, CONNECT CABLE FRO!'! P4 OF 
KSU TO CONNECTOR 5 OF BLOCK B TO ACCESS STATIONS 25-29 . STATION 
CABLES FOR 25-29 I'!UST BE CUT DOWN ON BLOCK B. 

Fig. 4-Layout of 184C 1 Backboard 

• Unit, Key Telephone, 489A (TOUCH-TONE 
decoder circuit)-order one per system. 

• Unit, Power, 19- or 20-Type-order one per 
system when 24-volt de and 10-volt ac cannot 
be obtained from associated KTS. 

Note: The 68 KTS requires a maximum of 
0.35 ampere at 24-volt de and 0.17 ampere 
at 10-volt ac for the first six stations plus 
0.04 ampere for each additional station. As 
a guideline for considering additional power 
requirements, installations under 25 stations 
shou ld not require any supplementary power. 
Installations greater than 25 stations must be 

treated on an individual basis depending on 
t he spare power avai lable from the associated 
key system. 

• Adapter, 278A-order one per paging zone 
(maximum of three). 

• Transmitter-Receiver, 2A-order one for 
each station equipped with HFAI. Also 
order one 2012D transformer for each 
transmitter-receiver. 

• • set, Telephone, 554BMS-order one for 
each rotary dial intercom-only wall telephone 
station .• 
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• •set, Telephone, 2554BMS-order one for 
each TOUCH-TONE intercom-only wall 
telephone station. 

• Set, Telephone, 500MM- order one for each 
rotary dial intercom-only desk telephone 
station. 

• Set, Telephone, 2500MM-order one for 
each TOUCH-TONE intercom-only desk 
telephone station. 

Note: If 500/2500MM telephone sets are 
not available, 502/2502BM telephone sets may 
be ordered as replacement .• 

• Mounting, Apparatus, llOA-order one for 
each two off-premises stations. 

• • Unit, Key Telephone, 420A-order one for 
each off-premises station. 

• Adapter, 324A-order one for each two loud 
or external ringer stations .• 

• Diode, 518A-surge protection for off-premises 
station-order two per station. 

• Block, Connecting, 92A. 

• Buzzer, KS-20419, Ll. 

• Pack, Circuit, HK-14 .• 

Note: If 6B KTS system has off-premises 
extensions, ringing voltage must be supplied 
to the llOA apparatus mounting from the 
associated key system. 

572A1 KSU 

3.01 The 572A1 KSU can be mounted in a 16C 
apparatus mounting, or in available space 

on a 23-inch relay rack or other suitable mounting. 
The KSU requires approximately 13 inches of vertical 
space. If the KSU is to be floor mounted in a 
16C apparatus mounting, use a ED-95023-70 Group 
10 floor stand. For information on other apparatus 
mountings, and assoc.iated mounting hardware, refer 
to Section 463-140-100. If a 117C cover is to be 
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used with the 16C apparatus mounting, install the 
bracket supplied with the cover as follows: 

(1) Position backboard of 16C apparatus mounting 
as desired and mark location of fasteners 

using double-ended keyhole slots. Gate can open 
to right or left. 

(2) Install fasteners, letting heads protrude about 
1/4 inch. 

(3) Place mounting on fasteners. 

( 4) Before tightening top two fasteners, slide 
cover bracket between backboard and the 

mounting surface. The slots in the bracket 
should engage the top fasteners. 

(5) Tighten all fasteners. 

The center bar of the 16C apparatus mounting 
must be removed. 

3.02 Incoming CO/ PBX line connections and the 
required leads to the stations are brought 

into the KSU using A25B connector cables plugged 
into the rear of the KSU. The number of cables 
required will depend on the number and codes of 
the stations to be installed. The wiring between 
the jacks on the front of the KSU and the plugs 
on the rear are shown in Fig. 35, 36, 37, and 38. 
The plugs are marked PO through P13. The PO 
is dedicated to future expansion and is not used 
in this application. 

3.03 The distant end of the connector cables from 
P1 through P12 can be terminated on the 

yellow field of a centralized key system distribution 
field; or a 184C1 backboard, which was designed 
for use with the 6B KTS, can be used. If the 
184C1 backboard is used, these connector cables 
must have a connector at each end for connecting 
to the backboard and the KSU. 

3.04 The connector cable from P13 contains the 
tips and rings of the incoming lines ahead 

of the line circuits and is routed to access these 
leads instead of to the 184Cl backboard. 

3.05 Each connector cable from Pl through P10 
of the 572Al KSU contains the leads for 

five station codes-PH contains the last two. 
Connector cables should be run between the KSU 
and the 184Cl backboard depending on the codes 



required and as shown in Table E and Fig. 4. 
The one exception is when paging access is supplied. 
If the system is small enough, requiring only one 
connecting block and paging access is supplied, 
connect the cable from P9 of the KSU to connector 
5 of block A (Fig. 39). Under this arrangement, 
station codes 25-29 cannot be used. If future 
expansion requires the addition of block B and the 
use of station codes 25-29, connect the cable from 
P4 of the KSU to connector 5 of block B. The 
cables from stations 25-29 must be cut down on 
column H of block B. If the original installation 
requires more than one block, the cables from the 
blocks to the KSU should be terminated as shown 
in Table E and Fig. 4. 

If override is furnished, the coding of 
stations 10 through 19 can vary. If 
the override toggle switch is in the 
"10-19" position, the codes will be 10 
through 19. If the switch is in 
the "10-11" position, codes 12 
through 19 become 62 through 
69 and must be designated and 
dialed as such. See Table A for 
the system code assignments. 

3.06 The 572A1 KSU requires 24-volt B battery, 
8 ground, 10-volt lamp battery and lamp 

ground from an external power source. The power 
source can be the power unit for the associated 
key system, or if of insufficient capacity, a separately 
provided source. The 6B KTS will require a 
maximum of 0.35 ampere at 24-volt de and 0.17 
ampere at 10-volt ac for the first six stations plus 
0.04 amperes for each additional station. 

Note: As a guideline for considering additional 
power requirements, installations under 25 
stations should not require any supplementary 
power. Installations greater than 25 stations 
must be treated on an individual basis depending 
on the spare power available from the associated 
key system. 

3.07 Power is connected to the 572A1 KSU using 
the terminal block on the rear of the unit. 

Earlier production KSUs were equipped with a 
6-terminal block. The top two terminals were 
marked "-5V" and "GRD." No connection should 
be made to these terminals. Current production 
KSUs will not have these terminals stenciled. The 
"SIG GRD" terminal in the KSU should be connected 
directly to the power supply SIG GRD (B grou nd) 
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only. Likewise, the "AC GRD" terminal in the 
KSU should be connected to the 10-volt ac power 
supply ground only. The gauge of wire used is 
dependent on the distance between the power unit 
and the KSU as follows: 

0-6 feet, use 18 gauge 

6-10 feet, use 16 gauge 

10-15 feet, use 14 gauge 

15-25 feet, use 12 gauge. 

3.08 The power unit frame is grounded through 
the green wire of the ac power cord and 

plug. The 206A power unit plug must be mated 
to a 3-prong ac outlet which is properly connected 
to the power supply service ground. When a 
properly grounded 3-wire outlet is not available, 
connect a No. 12 gauge ground wire to the FRAME 
GRD terminal on the rear of the 206A power unit 
and route it to the closest acceptable ground point. 
Refer to Fig. 1 for the location of the FRAME 
GRD terminal. For additional information on key 
system grounding, refer to Section 518-010-105. 

KEY TELEPHONE UNITS 

3.09 The KTUs should be installed in the designated 
jacks as shown in Fig. 2. Options are made 

using factory-supplied option plugs on the KTUs 
except for paging access and override stations 
which require positioning a toggle switch on the 
rear of the KSU. The system options and the 
method of application are shown in Table D. 

TELEPHONE SETS 

3.10 Any key telephone set that can be wired 
for A-lead control (except special purpose 

CALL DIRECTOR sets) can be used with the 68 
KTS. Only one button appearance is required on 
the key telephone set, even though a maximum of 
four links may be available. Ten leads are required 
between each key telephone set and the KSU. 
The Al lead is not required if it already appears 
in the set. Five of these leads (T, R, A, LG, 
and L) are associated with the button assigned to 
the 68 KTS. Two spare leads are required-one 
becomes the H lead and the other the 8 lead. A 
diode is installed in the 8 lead in the same manner 
as for station busy lamp. The 8 lead can be the 
lead normally used as the 8L or any other spare 
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TABLE E 

572A1 KSU PLUG AND 184C1 BACKBOARD CONNECTOR ASSIGNMENTS 

PLUG ON 
184C1 BACKBOARD 

LEADS INVOLVED 
572A1 KSU 

BLOCK A BLOCK B BLOCK C 

PO Not Used 

P1 Connector 2 Stations 10-14* 

P2 Connector 3 Stations 15-19* 

P3 Ccnnector 4 Stations 20-24 

P4 Connector 5 Stations 25-29 

P5 Connector 1 Stations 30-34 

P6 Connector 2 Stations 35-39 

P7 Connector 3 Stations 40-44 

PS Connector 4 Stations 45-49 

P9 Connector 5 Stations 50-54t 

P10 Connector 1 Stations 55-59 

Pll Connector 2 Stations 60-61 

P12 Connector 1 A and L Leads for eight CO/PBX Lines 

P13 See Note Incoming T and R for CO/PBX Lines 

Note: Cable from P13 is routed to access point for incoming CO/PBX lines-not to 184C1 
backboard. 

* If override switch on rear of 572A1 KSU is in "10-11" position, codes 12-19 become 62-69. 

t If paging access switch on rear of 572A1 KSU is operated to ON position, codes 50-53 become 
70-73. 

lead. The last two leads required are the 8Z and 
BZI which are connected to a 10-volt ac buzzer. 
If the key telephone set is not equipped with a 
separate 10-volt ac buzzer, one must be separately 
ordered and installed. The set ringer cannot be 
used as the 68 KTS audible signal •unless used 
with a 324A adaptert . 

3 .11 The telephone sets used with the 68 KTS 
• <except the 554/ 25548MS sets)t must be 

modified to connect the normally open contact on 
the HOLD key to the H lead and a diode added 

and connected in the same manner as for the busy 
lamp feature. In CALL DIRECTOR sets, the set 
of HOLD key contacts normally used for 1A KTS 
are substituted for those factory wired. The 
factory-wired contacts are then insulated and stored. 
The general purpose key sets and CALL DIRECTOR 
sets as modified are shown in Fig. 5. Refer to 
Section 502-110-102 for conversion of wall telephone 
sets. 

3 .12 If non key telephone sets are required (intercom 
only), • 554/ 2554BMS wall telephone sets have 
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564HD ("0) , HK 1"0), HL TELEPHONE SETS 
SB KTS "ODIFICATIDN OF 

PU 564HD 1"0) , HK 1"0), HL TEL SETS 
UNIT LEAD 

HOLD KEY [Y-BK) 
(0-BK) 

T t 
0 

R t 
A t 0 

~ 

)( 
)( 

" -xJ' " (Y) LINE SWITCH (BR) 

LA"P STRAP 
ASSE"BLY H (B-Y) ~ 

[Y-BKJ H (0-BK) ,.., 
TER"INALS STf!AP 

(W) 533F DIODE 

A1 (0-W) 1B 
(~ N 

1-- STRAP 

_;B::_ __ ..:_I Y;_-..:B;_R l:...,__--C)).--1--0l G 

L2 
L L-

~ 
BZ (G-Y) 

5 
STRAP *LG 

~ 
LEGEND : 

LS - LINE SWITCH 
HS - HEADSET JACKS 
CS - CHAINING SWITCH 
H - HOLD KEY 

* ON THESE TEL SETS, THE LA~ GRD "UST BE SEPARATED FRO" THE 
COIIIION LA"P GRD. , AND RUN SEPARATELY ON THE 0-Y (SPARE) LEAD 

tON THE 564HD (~) TEL SET, THE FIRST LINE PU KEY "UST BE 
USED FOR THIS "ODIFICATION 

f THESE COLORS ARE FOR LATE ~DEL 564HK 1"0) AND HL SETS , EARLY 
"ODEL HK 1"0) , HL AND 564HD I"Dl SETS USED (S-W) IN PLACE OF 
(Y) AND (S-G) IN PLACE OF (BR ) 

) COLOR OF LEAD IN 564HD ( "0) 

FRO" TO 

N SG 

N L2 

COfi~N LG-5* 

- N-G 

- L2""*G 

Fig. S-tMoclifi<ation of Key Telephone Sets for Use With 68 Key Telephone System (Sheet 1 of 6)4 
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5651t(pt TELEPHONE SET 
T PU (G) F 

( 0 )( ....... 0 
R 9 (G) LS (W) c 

( 0 )( ...... 0 )( 0 
A N 

H 

8 (8R) 

AG 

(NOTE 1) L1 Q'}!I-=.S !...) -H LS 

A1 (0-W) (Y) 

18 

~ 
(G-Y) 

2565HKpt TELEPHONE SET 
T PU (G) L2 

( 0 )( ......... 0 
R 9 (G) LS (W) c 

( 0 )( ...... 0 )( 0 
A N 

H 

ISS 2, SECTION 51 8-411-1 00 

68 KTS ptOOlFICATION 
OF 565HKpt 

LEAD FROpt TO 
0-BK N SG 

V-SL N L2 
8R N L2 
ADD STRAP - N-G 
533F DIODE - L2 ....... G 
BUZZER - 5 AND 6 

NOTE 1: 
FOR 4A SPEAKERPHONE (WITH ADAPTER TERptiNATED 

IN SET) ptOVE LEAD IN pt16C CORD AS FOLLOWS: 

SET LEAD FROpt TO 
565HKpt N L2 
2565HKpt W•O N 1 
6300, 6310 

5 6 26300. 26310 
6300Apt, 26300Apt BL-W 13 L2 6310Apt, 26310Apt 

AG 
(8R) 

B 

(NOTE 1) L1 0'}!1-=.S!...) -H LS 

A1 (0-W) (Y) 6B KTS ptQDIFICATION 
OF 2565HKpt 

~ 
1B LEAD FROpt TO 

0-BK N SG 

V-SL N 1 

BZ (G-Y) 8 BR N 1 

BZ1 (Y-G) 
533F DIODE - 1 ....... N 
BUZZER - 5 AND 6 

Fig. 5-tModification of Key Telephone Sets for Use With 68 Key Telephone System (Sheet 2 of 6)• 
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SKTION !1111-411-IUQ 

~~(--~>~~~.«~~ ~----~~~V~-B~L~) ______ 0 c 
~·~~~~~~~~~~~~~~ 

~·~(---¥....-:::....-

~·~~~-G~~~~ 

~·~~~-o~~~~~ 
~·~~..:..J 

(NOTE 1 ) (;1).-'-'---' 

~ (0-W) 

• (Y-G) 

• (W-0) 

~ (S-Y) (BL) 

~ (Y-S) (BL) 

)~ )JH 

630DA", 631DA", 2630DA", 2631DA" TELEPHONE SETS 

~( )( .« 
L2 (G) LS 

~( )( .« 0 )( 
10 

~( )( ,...- 0 IV-"1 'j 
13 (BR-V) H 

" 
~ (BR-Y) ~ (G) 

'V 

~ (Y-BR) (BR) LS 8 

~ (Y-G) I! (S) 't 
(NOTE 1) ~ 

~ (O-W) 

~ :::~O):jH 
24 (0-BK) 
0 ) 

~ (S-Y) 22 (BL) 

~ (Y-S) 27 (BL) 

• INSULATED AND STORED 

0 
(W) c 

0 

6B KTS ~DIFICATION OF 
6300, 6310, 26300, 2631D 

LEAD FR~ TO 

Y-G A-H INSULATE 
& STORE 

W-0 5 INSULATE 
& STORE 

V-BR SPARE A-H 

BR-V SPARE 5 

GR-Y A-H SG 

BR 5 6 

533F DIODE - 6*5 

BK 3 INSULATE 
& STORE 

BUZZER - SPARE 
TER"INALS 

0-Y SPARE 6 

6B KTS "ODIFICATIDN OF 
630DA" , 631DA", 2630DA", 

2631DA" 
LEAD FRO" TO 

W-0 7 INSULATE 
& STORE 

y 10 INSULATE 
& STORE 

Y-BR L2 7 
R1 AND R2 13 L2 

G 13 L2 

G 10 18 

V-BR SPARE 10 

BR-V SPARE 13 

Y-GR SPARE 7 

533F DIODE - 7 ...... 13 

BUZZER - 22 AND 27 

Fig. 5 - .Modification of Key Telephone Sets for Use With 68 Key Telephone System (Sheet 3 of 6) 
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638/2636CA , CAll, AND 637 , 26370A, OAPI TEL SETS 

0- 180990 
GRD KIT OF PARTS 
~~~----~~~ r-l 

2 

(Y-8L) (Y-BL)** 1 

-24 F1 I 
I (BL-Y) ( BR-R) ( BK-BR) 

A (R)•• 

(S-R)•• 

5* 

(NOTE 3) 10 (V-BR) H 

T PU (V-G) 
)( ,< PRECEEDING 

R cs 
A 

L (BR-V) 
~ 

BZ 
BZ1 

_ _j 

~A~1~--~~-{~~~~~~--~7 
H 

NOTES : 

(G) 

4 
(BK) 

2. B LEAD FOR 6B KTS ONLY , IF A STATION BUSY 
CONSOLE IS USED . A SECOND D-180463 KIT OR PARTS 
I'IIJST BE INSTALLED IN PARALLED WITH THE FIRST 
EXCEPT FOR THE BLUE LEAD ONE BLUE LEAD WOULD 
GO TO THE STATION BUSY CONSOLE AND THE OTHER 
TO THE 6B KTS . 

3. FOR THIS PIODIFICATION, 6B KTS PIUST BE ON 
P.U. KEY 5 OF FIRST MDULE OR P.U. KEY 5 OR 6 
ON SECOND THRU FIFTH ~DULES . 

4. FL KEY IS CONNECTED TO 1* ON 636/637 SETS AND 
TO Rt ON 2636/2637 SETS . 

24 

ISS 2, SECTION 518-411-1 00 

6B KTS PIODIFICATION OF 636/2636 CA , CAll , 
AND 637/2637 DA , OAPI TEL SETS 

UNIT LEAD FROPI TO 
HOLD KEY (W-0) 7 INSULATE 

STORE 
HOLD KEY (Y) 10 INSULATE 

STORE 
HOLO KEY (0-BK) 24 INSULATE 

STORE 
HOLD KEY (V-BR) SPARE 10 
HOLD KEY (BR-V ) SPARE 4 

HOLD KEY (G) 10 24 
PLUG 11 (Y-G) SPARE 24 
ASSIGNED A TERPI 5* P.U. KEY 

FL KEY (BR-R) 1*/Rt 1 NOTE 4 

FL KEY (BK-BR) GNt 6* 
D-1B0463 KIT OF PARTS 

P-900033 (BK) - 4 
" (Y) - 7 
" (BL) - L2t 
.. (0) - 14 

840361836 
PLUG ASS . LEAD (V-G) CS5 TO 25 

" " .. (G-V) CS6 TO 14 
0-180990 KIT OF PARTS 

A' WINDING 

A' WINDING 

A' BREAK 

A' BREAK 

A' PlAKE 

A' PlAKE 

LEGEND : 
P.U . - PICK UP KEY 

Fl - FLASH KEY 
LS - LINE SWITCH 
HS - HEADSET JACKS 
CS - CHAINING SWITCH 
H - HOLD KEY 

(Y-BL) - 2 •• 
(0-W) - 6* •• 
(R) - A LEAD .. TERPIINAL 

(S-R) - 5* •• 
(S-BK) - GNt •• 
(Y-O ) - 1*/Rt 
•• NOTE 4 

• - 84036 1836 PLUG ASSEPIBLY 
LEADS . P/0 D-180463 
KIT OR PARTS 

•• - SPADE TIP LEADS FROPI 
0-180990 KIT OF PARTS 

t - NETWORK TERPIINALS 
* - APIPLIFIER BOARD 

TERPIINALS 

Fig. 5 - tModification of Key Telephone Sets for Use With 68 Key Telephone System (Sheet 4 of 6)t 
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SECTION 5 18-411-1 00 

830, 2830, 831, 2831 TELEPHONE SETS (EXCEPT OPI-TYPE) 

E T ~E ,..:::::::: 0 
E R ~E ,..:::::::: 0 (G) ~E (W) 

0 
(RCL) (G-W) 

18 

(NOTES 5, 6 AND 7) 
H V-BR 

13 
B Y-0 22 

8TH LINE (BR) 
BR-Y LA"P 

29 s LS 
(Y) 

A1 (0-W) 
2 9TH LINE 

~ ) 

BZ (0-Y) 5 12 

NOTES: 
5. FOR THIS "OOIFICATION, 68 KTS "UST BE ON 9TH 

P.U. KEY . 
6. IF SPEAKERPHONE POWER (4A) IS SUPPLIED FROPI 

ASSOCIATED KEY SYSTE,., USE SPARE PAIR OTHER 
THAN (Y-0) (0-Y) AND CONNECT THE" TO THE 
(R-G) (G-R) IN THE "16C CORD USING SPARE 
TER,.INALS OR 0-161488 CONNECTORS . 

7. RECALL CONTACT IN "A" LEAD IS ONLY IN F" TYPE SETS . 

68 KTS PIOOIFICATION OF 
830, 2830, 831, 2831 , 

(EXCEPT OPI) 
LEAD FRO" 
G-W 22 

553F DIODE 

B (Y-0) 14 

H (V-BR) 4 

BUZZER 12 AND 14 

LG (V-BR) 
LINE 8 

LEGEND: 
LS - LINE SWITCH 
HS - HEADSET JACKS 
CS - CHAINING SWITCH 
H - HOLD 

4 

TO 
18 

22""* 18 
22 
13 

12 AND 10 

10 

Fig. 5 - .Modificotion of Key Telephone Sets for Use With 68 Key Telephone System (Sheet 5 of 6)f 
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951/2951 TELEPHONE SET 

T )( ........ 

R )( ........ 

A 9 

H 

B 

AG 

L 

~ 

3 

LS 

(Y) 

ADO 
STRAP 

~A~1~~(~0~-W~)------------------~ 4 

BZ (Y-G) 

BZ1 (G-Y) 

872A1" , 2872A1 " , 2872A2" TELEPHONE SETS (NOTE 9) 

TIP (G) TB1-B 
)( ........ 0) 

RINQ. PSB-12 
~........ 0 

A . , _... ,., (G) (Y-BL) TB1 - 10 
ni1-3 

H i(BL) H (V-0) 

T NETwORK 
9 (Y-BR) 

TB1-6 

(~ TB1-11 
(S) (STRAP) 

A1 (O-W) TB.!.,::12 (Y) LS (BR) ....., TB1-1 

BZ (Y-BL) 

BZ1 (Bl-Y) 

ISS 2, SECTION 518-411-100 

69 KTS ,.OOIFICATION OF 
951/2951 TEL SET 

LEAD FRO.. TO 
A (G-W) 3 9 

(0-BK) 3 11 
AG (V-S) 3 L2 
(BR) 3 L2 
(BK-BL) 9 3 
STRAP - 3 TO G 
DIODE - L2*G 

NOTE : 
B. NOT CO..PATIBLE WITH ONE-TOUCH 

CALLING FEATURE 

68 KTS ..aDIFICATION OF 
B72A1,., 2872A1,., OR 

2872A2" TEL SET 
LEAD FRO.. TO 

Y-BL TB1-3 TB 1-10 
G TB1-1 TB1-3 

STRAP - TB1-6 TO 
TB1-1 

BL SPARE T(NETWK) 

BUZZER - TB2-5 
TB2-11 

Fig. 5- tModification of Key Telephone Sets for Use With 68 Key Telephone System (Sheet 6 of 6). 
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been developed especially for 6B KTS and need 
no modification. If a nonkey desk-type telephone 
set is required (intercom only), the 500/ 2500MM set 
with six conductor (D6AM) mounting cords, the 
502/ 2502BM telephone set, or the TRIMLINE 
telephone may be modified per Fig. 6 for use with 
the 6B KTS. The 10-volt ac buzzer must be 
separately ordered and installed. Wiring of the 
554BMS telephone set is shown in Fig. 7 and the 
wiring of the 2554BMS telephone set is shown in 
Fig. 8• . 

3.13 The station lead cutdown for the 184C1 
backboard is shown in Fig. 36, 37, and 38. 

The variation of wiring for paging access is shown 
in Fig. 39. 

3.14 TOUCH-TONE telephone sets can be equipped 
with a 74A faceplate and rotary sets with a 

150A designation strip. The 74A faceplate is a 
clear plastic overlay that fits over the buttons of 
a TOUCH-TONE dial (Fig. 9). The 150A designation 
strip is a stick-on label to be located on a rotary 
set housing between the switchhook plungers (Fig. 
9) or on the breakover of the housing beneath the 
dial. The lettering on the faceplates or designation 
strips is associated with the buttons or finger holes 
according to the code to be dialed for dial-activated 
features. The desired code must be preceded by 
a digit 0. For instance, to activate call forwarding, 
the code 02 is dialed. Refer to Table A for system 
code assignments. 

3.15 Stations having the HF AI feature must be 
equipped with a 2A transmitter-receiver 

adjunct. The cord of the adjunct can be wired 
directly to the telephone set terminals or to a 
separately supplied 66E8-25 connecting block. tThe 
intercom buzzer must be disconnected.. A 2012D 
transformer may be used to power each adjunct. 
Typical adjunct to telephone connections is shown 
in Fig. 10. For further information on the 2A 
transmitter-receiver, refer to Section 518-010-115. 

Note: Tip and ring to the adjunct must 
be reversed for proper operation of S HOLD. 

Caution: The 2A transmitter-receivers, 
used with the 6B KTS, must bear a 
manufacture date of May 1978 or 
later. Earlier manufactured models 
will cause customer complaints of low 
volume. 

ISS 2, SECTION 518-411-1 00 

OFF-PREMISES EXTENSIONS 

3.16 Off-premises extensions from the 6B KTS 
can be provided using a 420A KTU (long-line 

circuit). The maximum station conductor loop is 
500 ohms. A separate mounting must be provided 
for the 420A KTU(s). For one or two circuits, use 
a UOA apparatus mounting- for a larger number 
of circuits use a 642A panel. The necessary voltages 
can be obtained from the associated key system if 
sufficient capacity is available. Connections for an 
off-premises station are shown in Fig. 40. 

3.17 tlf power source for 642A panel is a 19-, 
20-, 29-, or 30-type power unit, the installer 

should use a 92A connecting block as shown in 
Section 518-215-419. 

EXTERNAL SIGNAUNG OR LOUD RINGING BELLS 

3.18 External signaling or loud ringing bells in 
the station set may be provided in the 6B 

KTS with the addition of a 324A adapter. The 
324A adapter is a wall-mounted unit approximately 
2-5/8 inches wide, 5-112 inches high, and 3-inches 
deep. It consists of two power relays and a 
terminal strip assembled on a metal plate, which 
in turn, is mounted on an insulating base and has 
a plastic screw down cover. Each power relay 
will service one station. The relays are operated 
with 10 volts at 60 Hz and have a single-make 
contact. Connections are shown in Fig. 41.• 

4. OPERATION-STANDARD FEATURES 

INTERCOM LINE PICKUP AND HOLD 

4.01 Intercom calls are originated by depressing 
the designated button on the telephone set. 

Only one button appearance is required in either 
single link or multilink systems. Only the calling 
and called stations enter into an intercom call, 
unless special features such as conferencing, call 
add-on, or override are used. Intercom calls are 
processed through the controller circuit (485A KTU) 
with tones supplied by the service circuit ( 486A 
KTU) and talk battery by the battery feed circuit 
(487A KTU). 

4.02 To make a station-to-station intercom call: 

(1) Depress line pickup button associated with 
intercom. 
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~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

CORD JACK 
D6AI'I 623D6 

~ 
(0) 

~ 
(R) 

~ 
(BK) 

~ 
(YI 

~ 
(BL) 

~ 
(WI 

D6AL OR 

500/25001'1'1 
TELEPHONE SET 6B KTS I'IODIFICATION OF 

(NOTE 2) F 500/25001'11'1 TEL SETS 

A LS c 

L 1 

LS 

(Y I 
G 

(NOTE 1) 

* SPARE TERI'IINAL OR 
D-161488 KIT OF PARTS 

NOTES : 

LEAD FROI'I 
BL SPARE 
w SPARE 

BUZZER ORDER 
BK F 

R K 

1. 10V AC BUZZER I'IUST BE ORDERED SEPARATELY 
2. REPLACE I'IODULAR JACK WITH 62306 JACK IF 

NOT FURNISHED 

502/2502 

TO 
L2 
0-161488 

L2 AND * 
INSULATE 
STORE 
INSULATE 
STORE 

OS API TELEPHONE SETS 6B KTS I'IOOIFICATION OF 
CORD 

(G) 2 (G) F 
~) 0 0 

502/2502 TEL SETS 

LEAD FROI'I TO 
1 (R) L2 LS c 

~) 
(R) 0 0 (G))( (W) 0 

BK 2 INSULATE 
& STORE 

5 

::: 
(BK) 

! 
(BR) 

(Y) (Y) LS r 

s 1 INSULATE 
& STORE 

BK L1 INSULATE 
& STORE 

y L2 INSULATE 
& STORE 

ti=G ~ 
c (NOTE 1) 

~ 

BUZZER ORDER 3 AND 4 

Fig. 6-.Modification of Nonkey Telephone Sets for Use With 68 Key Telephone System (Sheet 1 of 2)t 
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ISS 2, SECTION 518-411-100 

AD2, ADS TELEPHONE BASE 

~ 

~ 

~ 

~ 
~ 

~ 

( 

( 

( 

( 

( 

( 

D6AP'I 
P'ITG 
CORD 

) 

) 

) 

) 

) 

) 

62ST6 
JACK 
ASSEP'IBLY 

(Y) 

(BK) 

(BL) 

(W) 

(G) 

(R) 

AD2 OR ADS 
TELEPHONE BASE 

l ~ 
""" l:J (NOTE 1 
r>.. 

""" 
! (BR) LS (S) 
....... 

I G (Y) r>.. -
_!;! (W) LS (G) ~(G) 
....... "' ;; (R) 
....... 

t INSULATE AND STORE 
tt INSULATE AND STORE (AD2 ONLY) 

6B KTS P'IODIFICATION 
OF AD2 AND ADS BASES 

BASE 
WRITE LEAD TERP'IINAL BOARD 

OR COLOR 
LEAD DESIG REP'IOVE CONNECT 

FROP'I TO 
RING R L2 
TIP G L1 

623TG JACK BZ y 3 
(NOTE) BZ 1 BK 1 

A1 BL B 
A w G 
A1 BR c B 
A y 

LINE SWITCH 
L2 G 

s A c 
BL 1 t 
s B t RINGER 

S-R G t 
STRAP BK A L2 
HANDSET R c L2 
CORD JACK 

tt IN BASE w B 

DIAL LAP'IP y 3 t 
BUZZER 1 & 3 

1) 

c 
"' "' 

Fig. 6 - tModification of Nonkey Telephone Sets for Use With 68 Key Telephone System (Sheet 2 of 2). 
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r: ca .. 
.... 
o-

INSIDE 
BZ WIRES 

BZ1 
TIP 

RING 

A1 GROUNI 

A 

~WITCHHDD~ DIAL 
ASSEI'IBLY 9CA 

(G) 

t (W) 

I I I 
I I I 

I I 
1 

I 

I ~ I 
r I!BK) 

• 
(BR) 

• (Y) 

t (S) 

554BMS TELEPHONE SET-SHALL NOT BE CONNECTED DIRECTLY TO PUBLIC SWITCHED NETWORK 

TERI'I . NETWORK BUZZER 
ST~P5 (BL) 

422BA KS-20419L 1 

~6 (BL) 
~ 

I ~1 (BK) - ----
RINGER, C4B 

I 
(R) I 

I I I 
I <~K L_ __ ---1 

* 
A R 

RR ~ 
" (BI.J F,~ 
" " "GN 

' 5":!: (BI.J 
........... _ .. 

2 IIMJ STRAP ~ Is I 
I C' ~ I 

I!WJ 
I!WJ 

),. 

1 

Fig. 7-.Wiring of SS4BMS Telephone Set• 

JACK CORD 
616C H4DU 

TYPE 
(SEE NOTE 
1) 

I 
I 

(R) 
( ) 

{W) 
{G] 

( ) 

(BKJ: : 
) 
) 

I 
I 

I 
I 

I 
I 

HANDSET 
615 TYPE 

~
IU RCYR 

-
w 
G 

K 

NOTE : 
CORD SHOWN FOR 
INFORIIA liON ONLY ; 
NOT INCLUDED 
WITH APPARATUS 

"' ?: ... 
0 z .., 
00 
J,. 

' 
8 



~ 
co • ... ..... 

2554BMS TELEPHONE SET-SHALL NOT BE CONNECTED DIRECTLY TO PUBLIC SWITCHED NETWORK 
INSIDE P 1 B EF SWITCH JACK 616B ~~RPIINAL NETWORK DIAL 
II IRE RINGE ASSEPIBL Y bJrNOSET OARO 4228K 35Y30 
~ RO) 

f (G) (G CLOSE (II) 11 
SECOND ~ 

(BK 31 
(R) 5 (11-BL) I 

~=~~ 
8 (BK) 0 3 

G 

~ 
0L10L2 TIP ),.1 

"( 06 
I I I!BK) I I , .. , (BK) 30 

A1 .,J I I I GROU 

I 3 
1(R) K 

i~ 26' "RR 

A ";! ";! •• - --
114 ~ I I IYll I (R-Gll 8 

I 1 llill I I R I 
~ . . 

f' 
L..o-ftBR T 4 

PIAKES 
~~~ mAP >A ~ - I BEFORE 

~ BREAKS 1~ 
RING ::i~ s;lc; 

1 - ;of .._ 
~---BZ ...,.5 

' r ,? ;:.;: B (BL) 5 
I I (BL) I I I I c I I RCV ..... I I I 

' 
I 

itBL ~ t--
BZ1 y..6 

BUZZE EhY 
~ 

KS-
20419 ..... c (0- 8K) 6 
L1 - ( 8K) STRAP /' 

615A •CORD SHOWN FOR INFORPIATION ONLY; 
HANDSET NOT INCLUDED WITH APPARATUS 
(HS1) 

fig . 8 - tWiring of 2SS4BMS Telephone Se~ 

l 

~- . . . 
f ~· 

I . . . 
I ~· 

. . 
: 

~· 
I I . . 

* .ti 

. 
* • • 

0 . 
rt, 

. . 
I f . 

r-r .. . . . I . . 
-r ! 

iii 
"' _ ... 
"' !5 
0 z 
"' 00 
.C. 

0 
0 



SECTION 518-411-100 

150A DESIGNATION STRIP 

74A FACEPLATE 

Fig. 9-Application of 150A Designation Strip and 74A Faceplate 
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ISS 2, SECTION 518-411-100 

T 

R 

TELEPHONE 
SET (NOTE 31 
;-

no. ..... ,..,. 
(11-BLI 
(BL-111 

A ..... ,..,. (NOTE 41 

TO STATION 
CUTDOWN 
(NOTE 11 

TO 2012D 
TRANSFORftER 
OR 24V 
B-BATTERY 

( 

A1 
L 
LG 
BZ(NOTE 71 
BZ1 
B(NDTE 51 
H 

• INSULATE AND STORE 

NOTES: 

~ (0-111 
_;;: (S-Ill 

~ j, (11-SI 

~ (BR-Ill 
..... ..J (11-BRI ,..,. ..... ,..,. 
~ 
~ (G-Ill 

~ (11-GI ...., 
(11-01 

'-- * 

2A T-R 
(NOTE 21 -T 

R 

A1 
vs 
LG2 
LP 
LG1 

AC 1 
AC2 

.__ 

1 . TERMINATE ON TERMINALS FOR STATION CODE 
ASSIGNED ON 184C1 BACKBOARD OR YELLOW FIELD . 

2. IF TELEPHONE SET IS EQUIPPED IIITH SCREW 
TERMINALS, D1011 CORD FRO" 2A TRANSMITTER­
RECEIVER CAN BE TERMINATED DIRECTLY IN SET . 
WHERE SCREW TERMINALS ARE NOT AVAILABLE, SUCH 
AS IN CALL DIRECTORS, USE 66E3-25 OR 66EB-25 
CONNECTING BLOCK TO ACCESS PROPER LEADS . 

3. T, R, LP , AND LG ARE LEADS ASSOCIATED IIITH 
PICKUP BUTTON ASSIGNED TO 8B INTERCOM . 

4. T AND R TO 2A TRANSMITTER - RECEIVER MUST BE 
REVERSED. 

5. DISCONNECT 8 LEAD FOR OPERATION OF HFAI UNIT 
IIHEN STATION IS OFF-HOOK ON CD/PBX LINE 

8. ADD CONTINUOUS RING OPTION TO 484A KTU . 
7. REMOVE BUZZER FROM TEL SET. 
8. ADD SINGLE-SPURT AUDIBLE RINGBACK OPTION 

TO 488A KTU . 

Fig. 10-tconnections Between 2A Transmitter-Receiver and Telephone Set for HFAit 

Note: Button should be dark- if lit steady, 
system is busy and no links are available. 

(2) Lift telephone handset. Lamp should light 
steady and intercom dial tone heard. Refer 

to Table B for call progress tones. 

(3) Dial desired 2-digit station code. Lamp 

Note: If the called station is busy on intercom 
(handset off-hook), the calling station will hear 
the busy signal. If the called station is busy 
on a CO/PBX call (handset off-hook) the calling 
party will hear audible ringback and t he called 
station will have a flashing intercom lamp. 
The intercom audible signal at the called station 
will be blocked. 

associated with intercom at called station 
will flash and 10-volt ac audible signal will 
operate. Audible ringback is heard at the calling 
station. 

( 4) When called station answers, the flashing 
lamp goes steady and the audible signal is 
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SECTION 518-411-100 

silenced. Two-way private conversation is now 
possible. 

(5) When both stations restore their handsets, 
the link returns to normal and both lamps 

go dark. 

4.03 With a talking circuit established as in 
paragraph 4.02(4), the intercom call can be 

placed on station hold (S HOLD) by depressing 
the HOLD key on the telephone set. The lamp 
at the tholdingt station will wink and the associated 
pickup button will restore. The S HOLD cannot 
be activated by the following: 

• Calling stations before the called station 
answers 

• Called station in consultation hold (C HOLD) 

• Intercom-only stations 

• Paging calls. 

SUPERVISORY FLASH FEATURES 

4.04 Consultation hold (C HOLD), call add-on 
(CADD), and call transfer (XFER) are features 

activated by breaking the calling party A lead using 
the line switch. The flash must take place with 
the intercom call in the talk mode with the duration 
of the flash from 275-ms to 1.5 seconds. If the 
flash is too short, no action will take place, and 
if too long, disconnect will occur. 

4.05 To activate supervisory flash features: 

(a) Assume station 20 is talking to station 30 
and station 20 flashes (either station could 

initiate flash). Station 30 is put on hold (C 
HOLD) and hold tone followed by dial tone is 
returned to station 20. 

(b) Station 20 may now dial a third station 
(assume station 40) for consultation. Station 

30 does not hear the conversation. 

(c) At this point: 

(1) Station 20 may flash a second time to 
return to the original connection with 

station 30. Station 40 leaves the call by going 
on-hook. 

Page 30 

(2) Either 20 or 40 can flash a second time 
to add 30 to the conversation (CADD), or 

(3) Station 20 may disconnect from call by 
going on-hook, leaving 30 connected to 40 

(XFER). 

Supervisory flash cannot be used to activate paging, 
flexible conferencing, or remote answer tof intercom 
callt . 

Note: If the station originating C HOLD 
hangs up before the third station answers, 
the 6B KTS calls the originating station back. 
This prevents the held station being accidentally 
forgotten. tDial-activated features should not 
be invoked while in supervisory flash mode.t 

DIAL-ACTIVATED FEATURES 

4.06 The 6B KTS can furnish both standard and 
optional features activated by dialing a 2-digit 

access code (Table A) and, where required, the 
station code(s) to which the feature is directed. 
The standard dial-activated features are flexible 
dial conferencing (FLEX), do-not-disturb (DND), 
call forwarding (CFWD), automatic callback (ACBK), 
remote answer (REAN), and override (OVRD). 

tNote: Dial-activated features should not 
be invoked while in the switchhook flash 
mode.t 

A. Flexible Dial Conferencing 

4.07 Conferencing on intercom of either three or 
four parties (including originator) can be set 

up by any 6B KTS station. To set up a conference 
call of two stations plus the originating station 
(assume station 20 wants to conference with stations 
30 and 40): 

(1) Depress intercom button (button should be 
dark) 

(2) When first dial tone is received, dial access 
code 03 

(3) When second dial tone is received, dial code 
of one station to be conferenced (30) 

(4) When third dial tone is received, dial code 
of other station to be conferenced (40) 



(5) Audible ringback will be heard by station 
20 and audible signals will operate at 30 

and 40 

(6) When conference stations answer, talk path 
is established to all parties. 

Note: If either of the conference stations 
do not answer, the hudible signal• will time 
out after approximately 12 seconds. However, 
the lamp will continue to flash at the unanswered 
station for the duration of the conference call. 
The unanswered station may enter the call 
at any time while the lamp is flashing. 

If a busy station (off-hook) is encountered while 
setting up a conference call, busy tone will be 
returned to the originator and the call procedure 
terminated. Only station codes (10 through 69) 
can be dialed in setting up conferences. If a 
feature, paging, or CO/PBX access code is dialed, 
error tone will be returned when the invalid code 
is dialed. 

4.08 The procedure for setting up a 4-party 
conference call is the same as covered in 

paragraph 4.07 except that the access code is 04. 
One additional dial tone will be received to permit 
dialing the fourth station before all stations are 
rung. 

4.09 No cancellation of this feature is required. 
The circuit returns to normal when all parties 

go on-hook. 

B. Do-Not-Disturb (DND) 

4.10 With the DND feature in effect, all 6B KTS 
audible signals at the station activating the 

feature are silenced. On incoming calls, the lamp 
on the intercom button will flash as an indication 
that the feature is in effect. All stations can 
originate DND. The automatic callback feature 
cannot be used while a called station is in DND. 

4.11 Operation of DND is as follows: 

(1) The feature is put into effect by dialing 
the access code 06 from the station desiring 

the feature. Acknowledgment tone is returned 
to the user to indicate the feature is in effect. 
The station can then hang up or switchhook 
flash to originate another call. 
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(2) Incoming calls to a DND station will be 
indicated by a flashing lamp at the DND 

station. The calling station will hear busy tone. 
The DND station can elect to answer the flashing 
lamp or ignore it. 

Note 1: Station codes 10 through 19 have 
the capability to override the DND feature 
upon receiving the busy tone. Refer to the 
override feature. 

Note 2: If a station activates DND after 
it becomes an alternate station for the call 
forwarding feature (see paragraph 4.12) it will 
receive forwarded calls in a normal manner, 
but if the code of the station is dialed directly, 
the calling station will hear busy tone. 

(3) To cancel the feature, the station code of 
the station originating DND must be dialed 

from the originating station. For example, 
if station 20 has DND in effect, to cancel DND, 
20 is dialed from station 20. Acknowledgment 
tone is heard at the station to indicate the feature 
is canceled. 

Note: Selective cancellation is not possible, 
ie, if a station has more than one dial-activated 
feature in effect, cancellation of one feature 
will cancel all others in effect for that station. 

C. Call Forwarding 

4 .12 With this feature, calls intended for a user's 
station can be routed to an alternate station. 

The audible and lamp signals will operate at both 
the originating and alternate stations but the 
originating station can answer the call with the 
feature in effect. All calls for the originating 
station will be forwarded. If the alternate station 
is busy, the calling station will receive a busy 
signal even though the originating station is idle. 
Calls for the originating station will be forwarded 
to the alternate even if the alternate activates 
DND after call forward is activated. A station 
cannot be set up for call forwarding and 
automatic callback at the same time. An 
attempt to activate one with the other in effect 
will result in error tone. Up to 16 call forwarding 
indications can be handled by the 6B KTS. Additional 
attempts will result in error tone. More than one 
connection can go to the same alternate station. 
The system will not forward to more than one 
alternate, ie, station 20 cannot have calls forwarded 
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to both stations 30 and 40 at the same time. Also, 
calls for station 20 can be forwarded to 30, station 
30 can forward to 40 but station 20 will not 
forward to 40. 

4.13 Assuming station 20 wants to forward calls 
to station 30, the sequence is as follows: 

(1) Station 20 goes off-hook on the intercom, 
receives first dial tone, and dials 02. 

(2) When second dial tone is received, station 
20 dials 30. 

Note: If originating station is already in 
CFWD, the system will update to the new 
alternate. If the alternate station is in DND, 
station 20 will receive busy tone. If alternate 
selected is not a working station or a nonstation 
code is dialed (such as a feature code), error 
tone will be returned. 

(3) Station 20 hears acknowledgment tone 
indicating feature is in effect. 

(4) With CFWD in effect, when station 20 is 
dialed, the call is terminated at station 30. 

The audible and visual signals will operate at 
both stations. The audible signal at the 
•call-forwardin~ station will time out after 12 
seconds. 

(5) To cancel CFWD, the station code of the 
•call-forwarding• station must be dialed 

from the originating station. 

D. Call Forwarding-Do-Not-Disturb 

4.14 When these two features are put into effect 
in sequence, calls will be forwarded as 

described, but no signals will be received at the 
•call-forwardin~ station. With CFWD alone, 
audible and lamp signals are received at both 
stations. To affect, activate CFWD as shown in 
paragraph 4.12 then DND as shown in paragraph 
4.10. Canceling either feature will cancel the other. 

AUTOMATIC CAUBACK (ACBK) 

4.15 Automatic callback (ACBK), when activated 
by a user who has dialed a busy station, 

will automatically attempt to establish the connection 
when both stations become idle and a link is 
available. For instance, if station 20 receives a 
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busy in calling station 30 and if station 20 activates 
ACBK, the system will call back station 20 when 
station 30 becomes idle, then ring station 30. The 
system can process up to eight requests for ACBK. 
The ninth request will result in busy tone indicating 
memory is unavailable. A station can originate 
only one ACBK call at a time, but the called party 
can receive more than one ACBK call. An attempt 
to originate more than one ACBK call at a time 
will result in error tone. 

4.16 The called station in an ACBK connection 
cannot be a station in the DND mode, a 

paging access code, or a CO/PBX access code 
(results in error tone). If the calling station has 
activated call forwarding to another station in 
addition to ACBK, the ACBK call will still go to 
the calling station. If the called station is call 
forwarding, the ACBK call will be forwarded to 
the alternate station. 

4.17 Once originated, the ACBK feature stays in 
effect until (a) the callback call is completed, 

(b) the feature is canceled by the originating station, 
or (c) the system attempts ACBK and the originating 
station does not answer in approximately 16 seconds. 

4.18 The automatic callback feature operates as 
follows: 

(1) Assume station 20 is calling station 30 and 
receives a busy tone. 

(2) Station 20 flashes the switchhook to obtain 
dial tone again, dials 09, and when a second 

dial tone is received, then dials 30. Acknowledgment 
tone will be heard by station 20, indicating the 
feature is in effect. 

Note: If station 30 becomes idle while ACBK 
is being effected, the system will complete 
the call by ringing station 30 and returning 
audible ringback to station 20. The ACBK 
feature will not be put into effect. 

(3) When both stations are idle and a link is 
available, the system will attempt to complete 

the call. Station 20 will be rung first and when 
it answers, station 30 will be rung. Station 20 
will hear ringback as an indication that the ACBK 
call is being attempted. 

(4) If during callback, station 30 becomes busy 
again before station 20 answers, callback 



will be suspended and the system will attempt 
completion again when both stations are idle. 

(5) If it is desired to cancel ACBK before the 
system has completed the call, station 20 

must go off-hook and dial its own code from 
station 20. Acknowledgment tone will be 
returned to station 20 to indicate the feature is 
canceled. 

CALL SCREENING 

4.19 Where desired, station 20 can also activate 
DND (see paragraph 4.10) after ACBK to 

selectively screen incoming calls; ie, with DND in 
effect, all incoming calls to station 20 will receive 
busy tone, but the ACBK call will be completed. 
Once ACBK has been completed, DND can be 
canceled to permit other incoming calls. 

OVERRIDE (OVRD) 

4.20 This feature permits selected stations to 
bridge onto other stations that are in a busy 

status, ie, engaged in conversation or in the DND 
mode. Override (OVRD) is available in two versions 
depending on the location of the toggle switch on 
the rear of the 572A1 KSU (Fig. 1). With the 
switch in one position, station codes 10 and 11 
have override capability (factory-provided) in the 
other position, codes 10 through 19 are override 
stations. tWith the override switch in the 10-19 
position, the station codes are as shown in Fig. 2. 
With the override switch in the 10-11 position, 
station codes associated with J6 become 10, 11, 62, 
63; station codes associated with J7 become 64-67; 
and station codes associated with J8 become 68, 
69, 20, 2U The OVRD cannot be effected to the 
following stations or codes: 

• A station in consultation hold 

• A paging access code 

• A CO/PBX access code. 

Any of the preceding conditions will result in error 
tone being returned to the station attempting 
override. 
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4.21 Assuming station 10 encountered a busy in 
calling station 20 and wishes to override, 

the sequence is as follows: 

(1) Station 10 flashes to obtain system dial tone 
and dials 01. 

(2) When second dial tone is heard, station 10 
dials station code 20. 

(3) If station 20 is busy in a conversation, 
override tone (128 Hz for 500-ms) will be 

heard by the talking parties before the executive 
station is bridged onto the conversation. The 
overriding station does not hear the tone. 

(4) If station 20 is in the DND mode, or had 
become idle while OVRD is being activated, 

station 10 will hear ringback and station 20 will 
be rung. · 

(5) If station 20 was being called, ie, by station 
30 but has not answered, station 30 will 

hear the override tone while 10 will enter the 
connection and hear ringback. When station 20 
answers, the three parties will be connected. 

REMOTE ANSWER (REAN) 

4.22 Remote answer (REAN) permits one station 
to answer any incoming tintercom• calls 

intended for another station while the call is in 
the ringing state. Calls cannot be remotely answered 
under the following conditions: 

• A call to a station that has answered 

• Calls to a nonstation code such as paging 
access or CO/PBX line access unless CO/ PBX 
call is in the ringing or hold state 

• A call-forwarded call where the call has 
been answered by the alternate station 

• tWhile in supervisory flash mode .• 

Call intercepts attempted under the above will be 
routed to error tone. 

4 .23 The REAN is accomplished as follows: 

(1) If station 20 is in the ringing state and 
station 10 wishes to answer the call, station 

10 dials 07; and after the second dial tone is 
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received, dials 20- the code of the station to be 
answered. 

(2) If the feature is properly activated, station 
10 will be immediately connected to the 

calling party. At station 20, the intercom lamp 
will flash the same as for a regular call and 
station 20 can enter the call at any time. No 
audible signal is received at station 20 tafter 
station 10 answers call• . 

(3) The REAN feature is on a one-call basis, 
ie, only the one incoming call in progress 

will be intercepted, therefore, the feature does 
not have to be canceled. 

5. OPERATION-OPTIONAL FEATURES 

FOUR UNKS 

5.01 The basic 6B KTS is furnished as a two-link 
system. To add the third and fourth link, 

a second 487A KTU must be separately ordered 
and installed in J5. 

TOUCH-TONE SETS 

5.02 TOUCH-TONE sets require the addition of 
a 489A KTU to the system installed in Jl. 

With the 489A KTU installed, the system will 
recognize either rotary signal or TOUCH-TONE 
signal. 

HANDS-FREE ANSWER ON INTERCOM (HFAI) 

5.03 This feature requires the addition of a 2A 
transmitter-receiver tunit• at each station 

desiring the feature. The HF AI permits a calling 
station to voice signal a HFAI-equipped station 
and also allows the HF AI station to answer without 
going off-hook. In addition to equipping the desired 
stations with tthe 2A transmitter-receiver unit• , 
the continuous ring option (option tT• ) must be 
installed on the 484A KTUs involved and the 
single-spurt audible ringback option (option tw• ) 
installed on the 486A KTU (service circuit). If 
HF AI is removed from a station, the 484A KTU 
should be changed back to the interrupted ring 
option (option tV) provided the other station on 
the unit is not a HFAI station .• 

Note: If any station in the system has 
HFAI, all stations will have single-spurt audible 
alerting tone since option t W• is on a system 
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basis. In addition, the station associated on 
the station circuit KTU with the HFAI station 
will have continuous ring t since each option 
plug on the 484A KTU is for two stations .• 

For example, if station 20 has HF AI, station 
21 will have continuous alerting tone. 

The 2A transmitter-receiver is connected to the 
station as shown in Fig. 10. Additional information 
on the 2A transmitter-receiver can be found in 
Section 518-010-115. 

5.04 Stations with HFAI operate as follows: 

(1) When a HFAI station is dialed, the microphone 
in the adjunct is turned on as indicated by 

the MIC-ON LED, and a single 112-second tone 
burst is heard at both stations. 

(2) After hearing the tone burst, the calling 
party can voice signal the HFAI station. 

The HFAI station may answer without going 
off-hook via the mike in the adjunct. 

(3) If the HFAI station does not want local 
conversation or noise to be heard, the 

MIC-OFF button must be depressed, during 
which time the LED will turn off. In this 
condition, incoming calls can be received but 
cannot be answered. The called station may 
return to HFAI by releasing t he MIC-OFF button. 

5.05 The following conditions apply to HFAI calls: 

(a) If a HFAI station is called on a dial conference 
call, it must go off-hook within 16 seconds 

of the first called station going off-hook to prevent 
the possibility of a conference call being broadcast 
at an unattended HF AI station. After 16 seconds 
the tHFAI feature• will time-out but the lamp 
at the HFAI station will continue to flash . The 
HFAI station can enter the conference while 
the lamp is flashing but only using the handset. 

(b) A station in HFAI cannot be added as the 
third party in call add-on. The station can 

be called and can converse while in HFAI but 
to be added on, must go to handset operation 
before the calling station operates the switchhook 
a second time to return to the original connection. 
Failure to go to handset will cause the HFAI 
station to be dropped. 



(c) Calls cannot be transferred to a station in 
the HFAI mode without going off-hook before 

the transfer. As in add-on, the HFAI station 
will be dropped. 

(d) The HFAI stations can be placed on station 
hold but not consultation hold. This prevents 

a HF AI station being connected to a CO/PBX 
line for transmission reasons. 

(e) Two HFAI stations called on a dial conference 
call will not be able to communicate with 

each other and must go to their handsets. 

(f) Calls cannot be originated in HF AI. 

5.06 The 2A transmitter-receiver adjunct is 
equipped with a DND button which operates 

separately from the system DND. Station DND is 
operated by depressing the DND button which 
locks down. To allow incoming calls, the DND 
button must be depressed again, releasing it. If 
the station DND and system DND are activated 
at the same time, or if just the system DND is 
activated, the calling station will hear the system 
tone (busy signal). If only the station DND is 
activated, both stations will hear a double tone 
burst from the adjunct. 

PAGING ACCESS 

5.07 This feature permits the 6B KTS stations 
to access a customer-owned and maintained 

(COAM) or telephone company-provided amplifier 
and loudspeaker for paging. Up to three paging 
zones, plus one all-page zone, can be provided. 
When paging access is provided, the number of 
station codes is reduced by four since the 484A 
KTU in J16 becomes dedicated to paging. These 
leads appear in J9 on the rear of the KSU. Each 
paging zone (except all page) requires a 278A 
adapter as an interface between the 68 KTS and 
the amplifier (Fig. 11). A separate amplifier should 
be supplied for each zone. If desired, a separately 
supplied music source can be connected to the 278A 
adapter(s) as background music through the amplifiers 
to the paging speakers. If background music is 
connected, one 278A adapter must be strapped to 
present an 8-ohm load to the music source. The 
adapters must be separately mounted from the 
KSU and require -24 volts de and ground which 
must be supplied from a separate source. 
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5.08 The codes assigned to paging addesss are 
71, 72, and 73. If all page is desired, the 

code is 70. When paging access is provided, station 
codes 50 through 53 are converted to use as 70 
through 73 and, therefore, are not available as 
station codes. The conversion is accomplished by 
operating the toggle switch marked PAG ACC to 
the ON position. The switch is located on the 
rear of the 572A1 KSU just above the connectors 
for the incoming cables. As factory provided, the 
switch is in the OFF position. The 484A KTU 
for codes 50 through 53 must be converted for 
the continuous ring option (option A). t Cabling 
methods, when paging access is provided, are 
shown in Fig. 39 .• 

5.09 Any 68 KTS station can make a paging call 
as follows: 

(1) Paging station goes off-hook and dials 71, 
72, 73 for desired paging zone or code 70 

if all zones are to be paged. 

(2) The 278A adapter associated with the zone(s) 
will disconnect the background music if 

provided and connect the paging station to the 
amplifier. tA muted• alerting tone will be sent 
t hrough the speakers and the paging station will 
hear acknowledgment tone. 

(3) Paging station can now make announcement 
to speakers using telephone handset. 

CO/ PBX LINE ACCESS 

5.10 All 6B KTS stations can access up to eight 
CO/PBX lines under the following conditions 

only: 

• While ringing is applied to the line 

• If the line has been placed on hold through 
the associated key system line circuit. 

Access cannot be made when the line is idle or in 
the talk mode; therefore, outgoing calls cannot be 
made through the 68 KTS. The CO/ PBX line 
must be terminated in a l Al or 1A2 line circuit 
having A-lead control. The line circuit is required 
to determine whether t he CO/ PBX line is ringing, 
idle, busy, or on hold. Access to the lines in the 
proper state is made by dialing a 2-digit code. 
Once an incoming call has been answered and put 
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TO STATION 
CONNECTIONS 
CODES 51, 
52 OR 53 

TO COAl'! [ 
AIIPLIFIER 

[ 

TO BACKGROUND [ 
I'IUSIC SOURCE 

TO OTHER [ 
278A ADAPTERS 

NOTES : 

T 

R 

A 

A1 

BZ1 

BZ 

-24B 

B GRO 

I 

I 

278A ADAPTER 

"'T 
(NOTE 2) 

"X,) 

"'R "X,) 

::J(NOTE 1) 
"' BY2 ....... 

fA BY1 "X,) Co 

""'BZ1 ""' D 0 

""'BZ2 ...... 
::J(NOTE 1) 

""'CT ...... 
"'CR 

::J(NOTE 
...... 

1) 
,.,. -v ...... 

"' GRD ...... J 0 

Q)A K o 

Q)C1 

Q) C2 

,.,. 1'11 
~ 

1'12 

1. OPTION PLUGS I'IUST BE POSITIONED IN E-F AND G-H ON 
ONE ADAPTER ONLY - LEAVE PLUGS STORED ON SECOND AND 
THIRD ADAPTER . POSITION PLUG IN A-B ON ALL ADAPTERS 

2. ADD CONTINUOUS RING OPTION TO ASSOCIATED 484A KTU . 

Fig. 11-278A Adapter Connections for Paging Access 

on hold, the call can be t ransferred to another 
station or a station can be added on. 

5 .11 Incoming CO/ PBX calls are handled by 
intercom stations as follows: 

(1) When line is called, associated line circui t 
wi ll provide flash indication. 

(2) Answering station accesses line by dialing a 
2-digit CO/ PBX access code (80 through 87) 

assigned to line. 
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(3) The answering station can then either: 

(a) Handle the call and di sconnect by going 
on-hook 

(b) Pass the call to another in tercom stat ion 
by fl ashing t he switchhook to place call 

on hold, di aling the other station and, when 
they have answered, disconnecti ng 

(c) Add a nother station by fl ashing t he 
switchhook to place call on hold, dialing 

the other station and, when they have answered, 



flashing a second time to reenter the original 
connection. 

The previous procedure is for 6B KTS stations 
and does not prevent the CO/PBX line being picked 
up in a normal manner on key system sets if it 
appears. 

ATTENDANT RECALL 

5.12 To reca ll the attendant on a PBX call that 
is connected through the 6B KTS, the 

answering station must flash the switchhook which 
will return intercom dial tone. The station t hen 
dials 00 which will send a timed flash to the PBX 
t line which will alert the PBX operator. This 
fea ture should not be used with PBX lines t hat 
return dial tone on a switchhook flash or on a CO 
line as it will result in a lost callt . 

6. MAINTENANCE 

6 .01 Maintenance information pertaining specifica lly 
to the 6B KTS is provided in three forms: 

• Feature sequence charts (Tables F through 
0) 

• Trouble analysis charts (Fig. 13 t hrough 22) 

• Diagnostic test sequences (Fig. 23 through 
34). 

A. Feature Sequence Charts 

6 .02 These charts provide a method of testing 
for the proper sequence of each feature. 

No equipment failure indications are given. 

B. Trouble Analysis Charts 

6 .03 This series of charts provide an analysis of 
t he probable trouble causes depending on 

the more likely trouble reports. Some resu lts may 
require further testing usi ng the Diagnostic Test 
Sequences. 
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C. Diagnostic Test Sequences 

6.04 These tests require the use of the optional 
HK-14 circuit pack (Fig. 12) and a 1013-type 

hand test set. Maintenance operations involving 
the HK-14 circuit pack shou ld be performed by 
2nd-tier maintenance personnel only. Using the 
test sequences, the status of the major signaling 
busses and the system power for all links can be 
tested. Visual signals are provided on the circuit 
pack and audible tones heard in the hand test set. 

6 .05 The HK-14 circuit pack must be plugged 
into J6 in place of the first 484A KTU. 

As soon as it is plugged in, the stations associated 
with the first 484A KTU will get a system busy 
indication, ie, the intercom lamp will light steadily 
at the stations. t Connect hand test set in talk 
mode to terminals at bottom of HK-14 circuit pack.t 
When the ON switch is operated, all stations will 
see a system busy and the system will be taken 
out of service until the switch is turned off. 

6.06 To start the sequence after the switch is 
turned to ON, 05 must be dialed t on the 

hand test sett . The circuit pack will then test 
each link for each test. For instance, after 05 is 
dialed, the digit 1 will be displayed and link 1 
tested for dial tone, then link 2 and if provided, 
links 3 :md 4. t The craftsperson must listen for 
dial tone as well as look at the "PASS" LED.t The 
test will then be repeated unless the STEP switch 
is depressed or the circuit pack turned off. If 
the STEP switch is depressed, the ci rcuit pack will 
make the next test of each link in sequence. The 
test being made is displayed visually (Fig. 12). 
If it is desired to make a particular test, the circuit 
pack must be stepped until the proper digit or 
letter is displayed. Refer to Table P and Fig. 23 
t hrough 34 for the ci rcuit pack preparation sequence 
and the individual test sequences. 

6 .07 The voltages used in t he system are moni tored 
continuously as soon as the circuit pack is 

plugged in . 
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CIRCUIT I'ACK 
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TEflMINALS FOR 
HAND TCS'rSF r 

Fig. 12-HK-14 Circuit Pack Faceplate 



TABLE F 

OVERRIDE 
(OVRD) 
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At override station, depress IC button , go off-hook. 

OK 

IC dial tone. 

IC dial tone. 

OK 

Override to ne heard by conversi ng 
parties then override station enters call 

or 

Override statio n hears a udible ringback 
and called stat ion in DND or idl e mode 
is rung. 

Dia l 01. 
FAILURE 

Error tone-

1. Feature attempt by nonoverride station. 
2. Inva lid procedure, station must reattemp t 

feature activation . 

Dial code of statio n to be overridden. 

TABLE G 

DO-NOT-DISTURB 
(DND) 

FAILURE 

Error tone-

1. Paging code dialed or called station paging. 
2. Called station not a work ing station. 
3. Called station o n hold . 
4. Called station link at max imum capacity. 

At any station , de press IC button, go off-hook. 

OK 

IC dial tone . 

OK 

Acknowledgment tone. 

Dial 06. 

Calling stations receive busy tone. Lam p will 
flash at DND station but a udible signal is 
silenced. Call can be answered or ignored . 

Poge 39 



SECTION S 18-4 11-1 00 

OK 

IC dia l tone. 

OK 

IC dial tone. 

OK 

IC dial to ne. 

OK 

Audible ringback heard at calling 
station-audible signals heard at 
called station. 

OK 

Conference established. 
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TABLE H 

CONFERENCING 
(FLEX) 

At any station, depress !C b utton, go nff-hook . 

Dial 03 (3-party conference) or 04 (4-party conference). 

FAILURE 

Error tone-Invalid procedure station must 
reattempt feature activatio n. 

Dial code of 1st station to be conf~renced. 

FAILURE 

Busy ton Bu sy statio n dialed . Procedure 
terminated . 

Dial code of 2nd (and 3 rd) station to be 
conferenced. Dia l tone returned after 
eac h code diale d. 

Ca lled st at ions go off-hook. 

FAILURE 

Error tone-Invalid code (other than 10 
through 69) in conference cal l. 

FAILURE 

If HF AI station answers from adjunct it may 
be dropped-must go to handset. 



IC dial tone. 

IC dial tone . 

Feature activated. 
Call answere d. 

OK 

OK 

OK 

TABLE I 

REMOTE ANSWER 
(REAN) 

ISS 2, SECTION 518-411-100 

At any station , depress IC button, go off-hook . 

Dial 07 . 

FAILURE 

Error tone-Invalid procedure, station must 
reattempt feature activation. 

Dial code of station to be a nswe red . 

FAILURE 

Error tone-

1. o nsta tion code dialed . 
2. Call already answered by remote station. 
3. Attempt is to sta tio n which h as activated 

CFWD a nd alt ern ate station has a nswered. 
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IC dial tone. 

OK 

IC dial tone. 

OK 

Acknowledgme nt tone. 

OK 

Flash dial tone . 

OK 

Timed fl ash ( 4 50 ms) to PBX operator . 
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TABLE J 

CALL FORWARDING 
(CFWD) 

At any station, depress IC button, go off-hook. 

Dial 02. 

Dial co de of alternate station. 

FAILURE 

Error to ne-Auto matic callback in effect. 
Busy tone-No memo ry available . 

FAILURE 

Error tone-

1. Alternate station not a working station . 
2. Nonstation code. 

Busy tone- Alternate station in DND. 

Audible and lamp signals operate at both stations 
on calls to originat ing station. Calls can be 
answered at either station. Signals time-out 
at originating station after 12 seconds . 

TABLE K 

PBX OPERATOR RECALL 

PBX call in progress. 
Station n ashes switch hook. 

Dial 00. 

FAILURE 

Error to ne-no PB X link available. 

Operator answers or dial tone 
is returned if co nnected to a 
PBX/CTX line. 



TABLE L 

SUPERVISORY FLASH FEATURES 
(C HOLD, CADD, XFERI 

ISS 2, SECTION 518-411-100 

Connection esta blished to another 68 station or CO/PBX line. 

Flash dial tone-connection put on 
hold (C HOLD). 

I 
Station flashes switch hook. 

Third station dialed-answers. 

r----------------------<+>---------------~ y 
Third station goes on·hook. 
Originating station flashes. 

I 
Origi nal connection reestablished. 

Originating station flashes . 

I 
Original connection 
reestablished, third station 
added (CADD). 

Originating station goes on-hook. 

Third station connected to held station 
(XFER). 
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OK 

Flash dial tone. 

OK 

IC d ial tone. 

OK 

Acknowledgment tone. 
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TABLE M 

AUTOMATIC CALLBACK 
(ACBK) 

Busy tone received wh en IC station is ca lled. 
I 

Flash switchhook. 

Dial 09. 

Dial code of busy station . 

FAILURE 

Error tone-

1. ACBK already originated by station. 
2. Invalid procedure-,;tation must reattempt 

rea ture activation. 
Busy to ne-Memory unavailable. 

FAILUR~ 

Error t.one-

1. Code of nonworking station dialed . 
2. Busy station is in DND. 
3. Nonstation code dialed. 

Audible ri ngback- Busy station became 
idle during feature activat ion. Call 
completed in normal manner. 

When called sta t ion becomes idle, syste m will 
ring originating station t hen calle d station. 



OK 

Re minder dial tone. 

OK 

Acknowledgment tone. 

OK 

IC dial tone. 

OK 

Connection established to 
CO/PBX line. 

TABLE N 

FEATURE CANCE L LATION 

DND, ACBK, or CFWD feature in effect. 

I 
Originating station goes off·hook . 

Originating station dials own station code. 

DND, ACBK, and/or CFWD canceled. 

TABLE 0 

CO/PBX LINE ACCESS 

Line button flash es, indicating incoming call. 
I 

At any GB station, depress IC button , go off-hook. 

Dial code (80-87) assigned to CO/PBX line . 

GB .station can handle call, then go on-hook 

or 

Transfer call by flash ing (call goes on ho ld), 
calling another station , and going on-hook 
whe n answered 

or 

Add station by flash ing, calling another 
station, and flashing a second time when 
othe r sta tion answers. 

ISS 2, SECTION 518-411 -100 

F AILUR E 

CO /PBX line idle or busy . 
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IS ONLY 
ONE STATION 
AFFECTED 

NO 

ARE AFFECTED 
STATIONS ON 
ONE 484A KTU 

NO 

CHECK 10 VAC 
WIRING . CHECK 
LAPIP WIRING 

YES 

YES 

REPLACE LA"P 
AT AFFECTED 
STATION 

CHECK FUSE 
IN FUSE 
BOARD* 

TROUBLE 
CLEARED 

NO 

TROUBLE 
CLEARED 

NO 

CHECK FOR 
10 VAC ON 
LG LEAD 

1 
IS 10 VAC 
ON LA"P 
LEAD 

CHECK 
L LEAD 

ISS 2, SECTION 518-411-100 

YES 

NO CHECK 
LG LEAD 

REPLACE 
ASSOCIATED 
484A KTU 

* IF FUSE IS OPERATED , BOTH LA"PS 
AND BUZZER WILL BE AFFECTED . 

Fig. 13- lntercom Lamp Does Not Light 
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REPLACE 
486A KTU 

REPLACE 
ASSOCIATED 
484A KTU 

Fig. 14-No Dial Tone (Sheet 1 of 2) 

NO 

TROUBLE 
CLEARED 

NO 

REPLACE 
485A KTU 

PERFOR~ 

DIAGNOSTICS 
TEST NO. 1 
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REPLACE TROUBLE YES 
ASSOCIATED CLEARED 484A KTU 

NO 

DOES YES CHECK FOR REPLACE INTERCOI'I FAULTY T AND R 488A KTU LAI'IP LIGHT CONNECTIONS 

NO 

PERFORI'I CHECK FOR 
DIAGNOSTICS FAUL TY A LEAD 
TEST NO . 1 CONNECTIONS 

Fig. 14- No Dial Tone (Sheet 2 of 2 ) 
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-: 
Ill • 
"' 0 

IS ONLY 
ONE STATION 
AFFECTED 

NO 

REPLACE 
4B5A KTU 

YES 

f----( 

CHECK FOR 
FAULTY 
T ANO R 
WIRING 

TROUBLE 
CLEARED 

=r 
CHECK FOR 
LINK 
CROSSTALK 

\ YES 

TROUBLE 
CLEARED 

NO 

REPLACE 
ASSOCIATED 
4B4A KTU 

TROUBLE \ YES 
CLEARED )--

NO 

PERF OR,. 
DIAGNOSTICS 
TEST NO . 1 

Fig. 15-t<:annot Dial From Rotary Dial Telephone Se~ 

REPLACE 
TELEPHONE 
SET 

~ 
0 z 
"' 
~ 
~ --' -g 



., 
II 

lA • 
"' 

YES I 

ND 

REPLACE I-.( 489A KTU 

CHECK FOR 
FAULTY 
T ANO R 
WIRING 

CLEARED TRDUB~ 

NO 

REPLACE 
486A KTU 

I 

TROUBLE 
CLEARED 

REPLACE 
ASSOCIATED 
484A KTU 

REPLACE 
485A KTU 

n 

Fig. 16-tcannot Dial From TOUCH-TONE Telephone Set • 

I 
REPLACE 
TELEPHONE 
SET 

ND 

TROUBLE 
CLEARED 

PER FOR,. 

I 
iii 

DIAGNOSTICS "' 
TEST NO. 1 -~ 

"' :z: .... 
i5 z 
"' 
011 
J. . 
8 
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CHECK FOR FAULTY 
BZ , BZ1, OR 8 
LEAD WIRING 

Fig. 17- lntercom Buzzer Does Not Operate 



IS DIAL TONE 
PRESENT 

NO 

SEE PROCEDURE 
FOR NO DIAL 
TONE 

YES CHECK OPTION 
PLUGS ON 486A 
KTU 

TROUBLE 
CLEARED 

NO 

REPLACE 
486A KTU 

TROUBLE 
CLEARED 

NO 

REPLACE 
485A KTU 

YES 

Fig. 1 8-No Audible Ringback 

ISS 2, SECTION S 1 B-411-1 00 

PERFOR" 
DIAGNOSTICS 
TEST NO . 2 

YES 
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CHECK FOR PROPER 
INTERCOII CODE 
ASSIGNIIENT AND 
CUT-DOWN (NOTE) 

NOTE: IF AUDIBLE RINGBACK DOES 
NOT STOP AFTER CALLED PARTY 
ANSWERS, REFER TO PROCEDURE 
FOR NO DIAL TONE . 

REPLACE 484A 
KTU ASSOCIATED 
WITH CALLED 
STATION 

YES 

Fig. 19-Cannot Call Specific Station-Audible Ringback Heard 



GROUND H LEAD 
AT AFFECTED 
STATION. PUT 
CALL ON HOLD 

DOES CALL GO 
ON HOLD 

NO 

CHECK FOR 
FAULTY H LEAD 
WIRING 

YES 

YES 

REPLACE 
486A KTU* 

CHECK WIRING 
OF HOLD KEY 

TROUBLE 
CLEARED 

NO 

REPLACE 
ASSOCIATED 
484A KTU 

ISS 2, SECTION 518-411-100 

TROUBLE 
CLEARED 

NO 

PERFORI'I 
DIAGNOSTICS 
TEST NO. 8 

YES 

*CALLS I'IAY BE GOING ON HOLD 
BUT LAI'IP WINK FUNCTION IS NOT 
OPERATING. REPLACE 486A KTU . 

Fig . 20-Connot Place Intercom Call On Hold 
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BUSY TONE HEARD 
WITH LINE BEING 
RUNG OR ON HOLD 

LINE DROPPED OR 
GOES INTO HOLD 
WHEN ACCESSED 

REPLACE 
ASSOCIATED 
488A KTU 

CHECK WIRING 
OPTIONS 
TABLE 0 

CHECK FOR 
FAULTY A AND/OR 
L CONNECTIONS 

TROUBLE 
CLEARED 

REPLACE 
ASSOCIATED 
488A KTU 

CHECK FOR 
PROPER LINE 
ACCESS CODE 
ASSIGNI'IENT 

Fig. 21-ltCannot Access CO/ PBX Line in Ringing State or On Hold. 
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REPLACE 
ASSOCIATED 
488A KTU 

TROUBLE 
CLEARED 

CHECK FOR 
FAULTY A LEAD 

Fig. 22 - Cannot Release From Answered CO/ PBX Line 

CHECK FOR 
OPEN T AND R 
CONNECTIONS 
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REIIOVE FIRST CONNECT HAND 
484A KTU FROII ,_... TEST SET TO 
J6 TERIIINALS 

1 l 
PLUG HK-14 TURN SWITCH 
INTO JS TO ON 

1 l 
All VOLTAGE NO CHECK FUSING LINK LAIIP NO SYSTEII IIAY BE 
SUPPLY LAIIPS AND POWER ON BUSY- IF NOT, 
ON CONNECTIONS REPLACE 4B6A KTU 

1YES !YES 

RTC LAIIP NO REPLACE 4B6A KTU, 
ON 485A KTU OR 

POWER SUPPLY DIAL 05 

!YES 

1 SCN LAIIP NO REPLACE 
ON 485A KTU DIGIT 1 SHOWS TURN BOARD OFF . 

NO RECHECK STATUS ON VISUAL LAIIPS . RESTART 

TYES 
DISPLAY PROCEDURE . 

rES REIIOVE 484A AND 
A LAIIP NO 488A KTUs ONE AT 
ON A TillE UNTIL LAIIP 

LIGHTS . REPLACE 

I YES 
DEFECTIVE KTU READY FOR 

TESTS 

Fig . 23-HK-14 Diagnostic Circuit Pack Preparation 
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DIGIT 1 SHOWS NO SEE FIGURE FOR LINK 3 NO REPLACE 486A 
ON VISUAL CIRCUIT PACK LAI'IP ON KTU DR SECOND 
DISPLAY PREPARATION 487A KTU 

YES YES 

NO REPLACE 486A PASS NO REPLACE 
LINK 1 KTU OR FIRST LAI'IP ON SECOND 
LAI'IP ON 487A KTU 487A KTU 

YES YES 
REPLACE 486A KTU 
OR SECOND 487A KTU . 

PASS NO REPLACE DIAL TONE NO REI'IOVE 484A AND 
LAI'IP ON FIRST HEARD 488A KTUs ONE AT 

487A KTU TII'IE UNTIL DIAL 

YES YES TONE IS HEARD . 

REPLACE 486A KTU 
DR FIRST 487A KTU . 

DIAL TONE NO REI'IOVE 484A AND REPLACE 486A 
HEARD 488A KTUs ONE AT LINK 4 NO 

KTU OR SECOND 
TII'IE UNTIL DIAL LAI'IP ON 487A KTU 

YES TONE IS HEARD. 
YES 

LINK 2 NO REPLACE 486A PASS NO REPLACE 

LAI'IP ON KTU OR FIRST LAI'IP ON SECOND 
487A KTU 487A KTU 

YES YES 

REPLACE 486A KTU 
OR SECOND 487A KTU . 

PASS NO REPLACE DIAL TONE NO REI'IOVE 484A AND 
LAI'IP ON FIRST HEARD 488A KTUs ONE AT 

487A KTU TII'IE UNTIL DIAL 
YES YES TONE IS HEARD . 

REPLACE ·486A KTU 
OR FIRST 487A KTU . 

DIAL TONE NO REI'IOVE 484A AND 
HEARD 488A KTUs ONE AT 

TII'IE UNTIL DIAL 
YES TONE IS HEARD. 

IS SYSTEI'I YES EQUIPPED WITH 
TWO 487A KTUs 

NO 
END OF 
TEST 1 

Fig. 24-Test 1 Sequence- Link Operation and Dial tone 
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DEPRESS LINK 3 NO SEE STEP LAIIP ON TEST 1 SWITCH 

YES 

IF 1 IS DISPLAYED AUDIBLE NO REPLACE DIGIT 2 SHOIIS NO DEPRESS SWITCH RINGBACK 4B5A OR ON VISUAL AGAIN . IF 1 STILL HEARD . 4B6A KTU DISPLAY DISPLAYED, START 
FROft PREPARATION. 

YES 

• LINK 4 NO SEE 
LINK 1 NO SEE LA,.P ON TEST 1 1--
LA,.P ON TEST 1 1---

YES 
YES 

AUDIBLE REPLACE NO 
AUDIBLE RING- NO REPLACE RINGBACK - 4B5A OR 
BACK HEARD. 4B5A OR HEARD. 4BSA KTU 
(NOTE I 486A KTU 

YES 
YES .. 

LINK 2 NO SEE I--LAIIP ON TEST 1 

NOTE : IF SYSTE .. IS EQUIPPED YES WITH SINGLE SPURT AUDIBLE 
RINGBACK OPTION, THE AUDIBLE 

~ RINGBACK TONE WILL BE 
AUDIBLE NO REPLACE CONTINUOUS FOR THE TEST. 
RINGBACK 485A OR 
HEARD. 48SA KTU 

YES 

.-
IS SYSTE,. YES 
EQUIPPED WITH 
TWO 487 A K TUs 

NO 

END OF 
TEST 2 

Fig. 25-Test 2 Sequence-Audible Ring back 
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DEPRESS 
STEP LINK 3 NO SEE 
SWITCH 

~ LA"P ON TEST 1 1---

1 
YES 

DIGIT 3 SHOWS 
IF 2 IS DISPLAYED 

NO DEPRESS SWITCH BUSY TONE ND REPLACE 
DN VISUAL AGAIN . IF 2 STILL HEARD 485A OR 
DISPLAY DISPLAYED, START 486A KTU 

rES 

FRO" PREPARATION YES 

~ 

LINK 1 NO SEE 
LINK 4 NO SEE 

LAII' ON LA"P ON TEST 1 1---
~ TEST 1 

rES 
YES 

BUSY TONE NO REPLACE BUSY TONE NO REPLACE 
HEARD 485A OR 

HEARD ~ 485A OR 
486A KTU 486A KTU 

I YES 
YES 

f 
LINK 2 NO SEE 
LAII' ON TEST 1 1---

rES 

BUSY TONE NO REPLACE 
HEARD 485A OR 

486A KTU 

I YES 

~-

IS SYSTE" YES 
EQUIPPED WITH 
TWO 487A KTUs 

I NO 

END OF ..... TEST 3 

Fig . 26- Test 3 Sequence - Busy Tone 
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DEPRESS NO STEP LINK 3 SEE 
SWITCH LA,.P ON ~ TEST 1 

YES 
I 
~ 

IF 3 IS DISPLAYED 
DIGIT 4 SHOIIS NO DEPRESS SWITCH ERROR TONE NO REPLACE 
ON VISUAL AGAIN. IF 3 STILL HEARD 485A OR 
DISPLAY DISPLAYED. START 486A KTU 

FROI'I PREPARATION YES 
YES 

r 
Llll( 1 NO LINK 4 NO SEE 

SEE LA,.P ON r--
LAI'I' ON TEST 1 t---- TEST 1 

YES 
YES 

NO REPLACE ERROR TONE NO REPLACE 
ERROR TONE 485A DR HEARD ~ 485A OR 
HEARD 486A KTU 

486A KTU 

YES YES 

~· 

LINK 2 NO SEE 
LMP ON TEST 1 

YES 

ERROR TONE NO REPLACE 
HEARD 485A DR 

486A KTU 

YES 

~ 
IS SYSTE,. YES 
EQUIPPED WITH 
TWO 487A KTUs 

NO 

END OF 
TEST 4 

Fig. 27- Test 4 Sequence- Error Tone 
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DEPRESS 
STEP SWITCH 

DIGIT 6 SHOWS 
ON VISUAL 
DISPLAY 

YES 

END OF 
TEST 6 

DEPRESS 
STEP SWITCH 

IF 4 IS DISPLAYED 
NO DEPRESS SWITCH 

AGAIN. IF 4 STILL 
DISPLAYED, START 
FRO" PREPARATION . 

TEST 5 NOT 
PRESENTLY USED . 
PROCEED TO 
NEXT TEST . 

Fig. 28-Test 5 Sequence 

DISPLAY 
BLANK 

YES 

REPLACE 485A OR 486A 
KTU OR RE"OVE 484A 

}-NO_~ KTUs ONE AT A TI"E 
UNTIL DISPLAY 
FLASHES . REPLACE 
DEFECTIVE KTU . 

NO 

Fig . 29 - Test 6 Sequence-Flash Rate 

IF 5 IS DISPLAYED 
DEPRESS SWITCH 
AGAIN. IF 5 STILL 
DISPLAYED , START 
FRO" PREPARATION . 



DEPRESS 
STEP SWITCH 

YES 

YES 

END OF 
TEST 7 

DISPLAY 
BLANK 

YES 

REPLACE 485A DR 4BBA 
KTU DR RE~VE 484A 
KTUs ONE AT A TI~ 

~--..UNTIL DISPLAY SHOWS 
RING RATE. REPLACE 
DEFECTIVE KTU · 

NO 

Fig. 30-Test 7 Sequence-Ring Rate 

ISS 2, SECTION 518-411-100 

IF 8 IS DISPLAYED 
DEPRESS SWITCH 
AGAIN. IF 8 STILL 
DISPLAYED, START 
FRDft PREPARATION . 
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DEPRESS 
STEP SWITCH 

END OF 
TEST 8 

NO 

DISPLAY 
BLANK 

YES 

REPLACE 485A OR 486A 
KTU OR RE~VE 484A 
KTUs ONE AT A TI"E 

)--~ UNTIL DISPLAY WINKS . 
REPLACE DEFECTIVE 
KTU . 

NO 

Fig. 31 _ Test 8 Sequence- Wink Rate 

IF 7 IS DISPLAYED 
DEPRESS SWITCH 
AGAIN . IF 7 STILL 
DISPLAYED, START 
FRO" PREPARATION . 



DEPRESS 
STEP SWITCH 

END OF 
TEST 9 

DEPRESS 
STEP SWITCH 

END OF 
TEST A 

ISS 2, SECTION 518-411 - 100 

DISPLAY 
BLANK 

REPLACE 486A KTU 
DR RE,.DVE 488A 
KTUs ONE AT A TI"E 
UNTIL DISPLAY SHOWS 
9. REPLACE 
DEFECTIVE KTU . 

NO 
IF 8 IS DISPLAYED 
DEPRESS SWITCH 
AGAIN . IF 8 STILL 
DISPLAYED, START 
FRO" PREPARATION . 

Fig. 32-Test 9 Sequence-Slow CO Disconnect 

DISPLAY 
BLANK 

YES 

REPLACE 486A KTU 
DR RE,.DVE 488A 
KTUs ONE AT A TI"E 
UNTIL DISPLAY SHOWS 
A. REPLACE 
DEFECTIVE KTU . 

NO 
IF 9 IS DISPLAYED 
DEPRESS SWITCH 
AGAIN . IF 9 STILL 
DISPLAYED , START 
FRO" PREPARATION 

Fig. 33-Test A Sequence- Fast CO Disconnect 
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DEPRESS 
STEP SWITCH 

YES 

END OF 
TEST b 

NO 

DISPLAY 
BLANK 

YES 

REPLACE 485A DR 
486A KTU OR RE .. OVE 
484A KTUs ONE AT 

}----t~ A TillE UNTIL DISPLAY 
SHOWS b. REPLACE 
DEFECTIVE KTU. 

NO 
IF A IS DISPLAYED 
DEPRESS SWITCH 
AGAIN . IF A STILL 
DISPLAYED, START 
FRO" PREPARATION. 

Fig. 34-Test B Sequence-Alert Time-Out 



ISS 2, SECTION S 1 8-4 11-1 00 

tTABLE Pt 

CIRCUIT PACK HK-14 LAMP INDICATIONS AND SWITCHES 

LAMP OR SWITCH FUNCTION 

1 

2 

3 
Indicates which link is being tested 

4 

PASS 

FAIL 
Ind icates the outcome of a test 

A When lit, indicates proper operation of the A lead buss 

Status Lamps ATLL When lit, indicates ATLL buss is operating properly 

RTC When li t, indicates proper operation of Real Time Clock 

SCN When Jit, indicates proce'iSor is scanning stations 

+7V 

- lOV 

+lOV When lit, indicates presence of proper voltage in system 

-24V 

-5V 

1 Link operation and dial to ne 

2 Audible ringback 

3 Busy tone 

4 Error tone 

5 Automatic transfer function• 

LED Display 6 Flash rate 
Lamp 7 Ring rate 

8 Wink rate 

9 Slow CO disconnect 

A Fast CO disconnect 

B Check for Alert Time Out 

ON In the ON position, provides off-hook indicatio n to the system 

Switch STEP Steps the Diagnostic Test program through the steps 

ATXFR Used with test numbe r 5* 

• When making this test, FAIL lamp is normally lit. When ATXFR switch is depressed, PASS 
lamp lights. T est 5 is presently not used with 6B KTS. 
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572A1 KSU 

PLUG 
13 

A25B 
CONNECTOR CABLE 

TO J19B [:~:>--------< ~6 ~~----:m~~~~,..;~:.!..~ __ ...;;~~: .;,.i.: ~ 
1ST 488A KTU 837 27 ~~----(;.,W-,-D:;,;) __ ___.,:T.!:(2::..!.) 

817 2 ~~---_;(n;O~-W;_:) __ ___;;R~( 2~) 

[

839 ( W-G) T( 3) 
TO J21B 819 ~B~~----'(;..;;G-,-W;;,;l~ _ ___;,;R~(3~) 
2ND 4888 KTU 837 29 ~ (W-BR) f(4) 

817 4 ( (BR-W) R(4) TO 

[

B (W-S) f(5) INCOIUNG 
TO J23B B~: ~O~ (S- W) R(5) CD LINES 
3RD 4888 KTU 837 31 ( (R-BL) T(6) 

817 6 ( (8L-R) R(6) 

TO J258 [:~: ~2 ~ :~=~~ ~:~~ 
4TH 4888 KTU 837 33( (R-G) T(S) 

817 9 ~ (G-R) R(8) 

34 ~(----+:(R:,:-B::;,R;+) ___ _ 

9 ~~---....;!.;:BR.:.,-:.;..Rl!..__ __ _ 
35~~----(:-;;R-,-S~)~---
10~(---...l(_:;,S-:::R.L.) ----
36~~---....;(~B~K-~B~L)~---
11 ~~----(~B,_L-...;B::,:K!._) ---
37~~---....;(~BK~-~O.L.) ___ _ 

12 ~~---....;(~0~-B~K.L.) ___ _ 

38~~----'(~B~K-~G;+) ___ _ 

13 ~(---....,(~G:,.,:-B::;;K:.f.) .,..----
39~~----(~8~K-...;B~R~) __ _ 

14 ~~----'(~B~R--=B~K!..._) ---
40~~----'(~B~K-~S~) ___ _ 

15 ~~-· -----,'~s,-o_.k+) ___ _ 
41 ~(---....,(~V~-B~L.L.) ___ _ 
16 ~~----'(!-;B.:,L-...;Y.!..) ----
42~~----'(;.,Y....,- O::,;l ___ _ 

17 ~------'(!-;0.....,-Y;..f) ___ _ 
43~~---~(~Y-~G~) ___ __ 
18 (G-Y) ~~----'(~Y~-B~R-) ___ _ 
44~~---~~~---
19~~----....;.;:!B::.:.R-::-:Y..!..) ___ __ 
45~(------l..,;( Y..::;-S~)!..__ __ _ 
20"' (S-Y) ~,----!niv~-B~L~!----
46~~----,"a~c-:.;:v~)----
21 ~~---....;(.;V-::.,0,;...) !...__ __ _ 

47~---;..:....::;+.------
22"' (0-V) ~,----(mv-,-0~)~---
48~------'~~----
23~~---~(G~-~V~) ___ _ 
49~~---~(~V~-B~RL) ___ _ 

24 ~~---~(~BR~-~V.!..) ___ _ 
50~---(~V....,-S~) ___ _ 
25~~----'(~S....,-V~) ___ _ 

I 

Fig. 35-Terminations of Incoming CO/ PBX Lines in 572A 1 KSU 
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A25B 184C1 BACKBOARD 
CONNECTOR CABLE 

BLOCK A 
COLUIIN A 

~---(~R:,..-B::.;,R;+)--~) 34 ) 

~---~~W~-B~L:+)--~) 26 > (BL-W) 
(w-o) ) 1 

~----~(~0-7.W7-)-----7)27> 
(W-G) ) 2 

~----~(no-uw~)-----7)28) 
(W-BR) ) 3 

~--~(~BnR-"W~)--7)29> 
~------,t"'w,..,-s'"J-'-----7) 4 > 
~----~~~S--;:W.;-) -----7) 30) 
~---(~R~B~L7)--7)5 
~---(~B~L-~R~)--~) 31 ) 
~----~~~R-""o""'l L-----7) 6 > 
~------~~----~)32) 
~----~(i-0-..;;R+) -----7) 7 ) 
~----~(~R-~G.;...)-----7)33) 

(G-R) ) B 

1 

5 a 

a 
a10 

a 
a 

a15 
a 

a 
a 

20 a 
a 

(BR-R) 
~----~tAr-~slr----?>9 > 
~---~~--~)35) 
~----~(S~-~R)~--~)10) 
~----~~~Bk_-~BL:+)-~) 36 ) 
~------~(B~L~-B~K~)----~) 11 > 
~--~(~B~K-~0+)--7)37) 

(0-BK) 
~---~(iiBKF-*'G ,r----7) 12) 
~---~~--~)38 
~---~(i<:G-,=-B;;.;K l;.----7) 13 )-----< 
~---(~B~K-~B~R~)--7) 39 ) 
~---(~B~R-~BrrK~)--7) 14 
~---~(~BK~-~S)r--7) 4D) (S-BK) 
~---~~v~-s~c+l--~> 15 > 

al!5 

a 
a 

a30 

~------~(B~L--uY~)----~)41) 
~----~(~Y-~0~)~---7)16) 
~----(~0~-Y~)~--7)42) 
~--------+:( Y~-.;:,G ):-----?) 17) 
~-----+.(G~-~Y):-----?)43) 
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21( (V-O) )21 
47( (O-V) )47 
22( (V-G) )22 
48( (GV) )48 
23 ( (V-BR) ) 23 
49 ( ( 8R-V) ) 49 
24 ( (v-s) ) 24 
50( (S-V) )50 
25 25 
I 

TO 
STATION 35 

TO 
STATION 36 

< 

TO 
STATION 37 

TO 
STATION 38 

< 

TO 
STATION 39 

Fig. 37 -·Connections Between Plugs S to 8 of S72A 1 Key Service Unit and 184C1 Backboard (Sheet 2 of 
4) 
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SECTION 51 8-411-100 

TO 
FUSE 8 

T 
8TH 48 

0 Jl38 
4A KTU 

T 
9TH 48 

0 Jl48 

TO 
FUSE 9 

4A KTU 

813 
833 
814 

835 

834" 
8Hi' 
816 
82 .... 
819

1 

839" 
838" 

817 

818 
837 
836 

>822 
B6 
826:: 
87 

828 

827" 
88 , 

89 .... 
80 
812 
832 
831 

810 

811 
830 
839 

82~~ 
Bl3 
B33 
814, 

B3S 

B34 
815 
816 

'82 

572AI KSU A25B 
CONNECTOR CABLE 

184CI BACKBOARD 
(SEE TABLE E) 

BLOCK B 
COLUI'tN F 

' 

; 

' 
J 

~ 
' 

~ 

~ 

~ 
' 
~ 

~ 

' 

~ 

< 
~ 

P7 28~(----+(;;;W--"B~l):----~~ 26 
(Bl-11) 

I ( (w-0) ~ I 
27 ( (O-W) ~ 27 
2 ~ ~ 2 
28 J (II-G) > 28 

" (G-W) 7 

3 ( (11-BR) ) 3 
29 ( (BR-W) ) 29 
4 ( (11-S) ) 4 
30 ( (S-W) ~ 30 
5 ( ~ 5 
31 ( (R-Bl) ~ 31 

6 ( (8l-Rl ) 6 
(R-0) 

I T 
R 
A 

> AI 
"s l > " LG > " H 

) B 

" BZ ) 0
10 BZI ) " T .... 

R 

.... A 

) AI 
0

15 l > D 
LG > D 
H 

) 
B 

D 
BZ > "20 liZ I > D 
T 
R 
A 

> AI 
"~S l > D [!l 

) 0 R 
) 0 II 
) 0 

BZ 
) "ao liZ I 
) 0 

T 
.( 0 II 
.:: A 

) AI 
"as l ) 0 

LG 
H 

) B 
0 

BZ ) 
:40 BZI ) 

T 
R 
A 

) AI 
"~5 l 

) 0 [!l 
) 0 R 
) 0 II 
) 0 liZ 
) "so liZ I 

32( (O-R! ) 32 
7 ( (R-G ) 7 
33 ( (G-R) ~ 33 
8 ( ~ 8 
34 ( (R-8R) ~ 34 

(BA-R) 
9 ( (R-s) ) 9 
35( (S-RI ~ 3S 
10( (l!k-1![) ~ 10 
38 ( (Bl-BK) ) 36 
II ( (8K-O) ) II 
37 ( ( O-BK) ) 37 
12( (l!k-!l) ~ 12 
38 ( ( G-BK) ) 38 
13( (BK-BR) ) 13 
39 ( (BR-BK) ) 39 
14( !Ilk-s) > 14 
40 ( (S-BK) ) 40 
15 ( ( V-S[) ) IS 
41 ( (Bl-Y) ) 41 
16( (Y-O) ) 16 
42( (0-Y) ) 42 
17( (Y-G) )17 
43( (G-Y) ) 43 
18 ( (V-IlA) ) 18 
44( (8R-Y) ) 44 
19( IY-S) ) 19 
45 ( ) 45 

IS-Y) 
20 ( v -Ill ) ) 20 
48( (1![-v) )46 
21 ( (V-D) ) 21 
47 ( ~O-V) ) 47 
22( v-G) ) 22 
48( (G-V) ) 48 
23 ( (V-BR) ) 23 
49 ( (BR-V) ) 49 
24 ( (v-s) ) 24 
50 ( (S-V) ) 50 
25 25 
I 

TO 
STATION 40 

TO 
STATION 41 

< 

TO 
STATION 42 

TO 
STATION 43 

< 

TO 
STATION 44 

Fig. 37-tconnections Between Plugs 5 to 8 of S72Al Key Service Unit and 184Cl Backboard (Sheet 3 of 
4). 
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TO 
9TH 4B4 

TO 
FUSE 9 

J14B 
AKTU 

T 
10TH 48 

0 J158 
4A KTU 

TO 
FUSE 10 

819 
B39'-
B38 

B17 

B18'" 
B37 
B36 

~822> 
B6 
B26'" 
87 

828 

B27 
B8 
B9 
BO 
812 
B32 
B31 

B10 

811'-
B3o' 

82~:' 
B20 
813 
B33'" 
B14 

835 

B34 
B15 
816 
B2 
B19 
B39 
B38, 

B17 

818'-
93j' 

B3~~ 
'B22 

572A1 KSU 

P8 
~ 

/ 

; 

") 

") 

... 

~ 

' 

ISS 2, SECTION S 18-411-100 

A25B 
COtiNECTOR CABLE 

184C1 BACKBOARD 
(SEE TABLE E) 

BLOCK B 
COLUIIN G 

1 T 

~ R 
A 
A1 

E 
5 L a 

LG 
E a 

H 
~ B 
E a 

BZ 
E a10 BZ1 
E a 

T 
R 

~ A ... 
A1 

E a15 L 
E a 

LG 
E a 

H 

E 
B 

a 
BZ 

E a20 BZ1 
E a 

T 
R 
A 

E 
A1 

al!S [ 
E a 

L!l 
E a R 
E a g 
E a gz 
E a30 BZ1 
E 0 

T 
E a 

R 
E 0 A 

E 
A1 

a35 L 
E 0 

LG 
E 0 

H 

E 
B 

0 
BZ 

E a 40 BZ1 
E a 

T 
R 

; A 

E 
A1 

0~5 [ 
E a 

Lil 
E 0 R 
E a g 
E a gz 
E a 50 RZ1 
E a 

26~E----(>.;:W.,..:-8:.::Lc;..) ---(( 26. 
(BL-W) 

1 E (ll-O) < 1 
27 E (0-W) < 27 
2 E (W-G) < 2 
28 E (G-W) < 28· 
3 E (w-8RJ (3 . 
29 E (BR-W) < 29 
4 E tw-SJ < 4 
30 E (S-W) < 30 
s E < 5 
31 E (R-8L) (31 
6 E (BL-R) < 6 
32 E (R-O) < 32 
7 ~ (0-R) (7 

"' (R-GI 
33 E (G-R) < 33 
8 E (8 
34 E (R-8R) < 34 

(BR-R) 
9 E IR-s) (9 
35E (S- R) (35 
10E (UK-8L) (10 
36E (BL-BK) (36 
11 E (BK- 0) < 11 
37 E (0-BK) < 37 
12 E IRK-G) < 12 
38 E (G-BK) < 38 
13 E (BK-BR) < 13 
39E (39 
14~ (8R-BK) (14 

"' (UK-S) 
40 E ( S-BK) < 40 
15E (Y-BL) (15 
41E (BL - Y) (41 
16E (Y-O) (16 
42E (O-Y) (42 
17E (Y-G) ( 17 
43 E (G-Y) < 43 
18E (Y-UR) (18 
44 E < 44 
19~ (BR-Y) (19 

~ (Y-S) 
45 E 1 s-y 1 < 45 
20E (V-BL) (20 
46 E (UL-V) < 46 
21E (V-O) (21 
47 E (0-V) < 47 
22E IV-G) (22 
48 E (G-V) < 48 
23 E (V-BR) < 23 
49E (BR-V) (49 
24 E (v-s) < 24 
50 E (S-V) <50 
25 25 
I 

TO 
STATION 45 

TO 
STATION 46 

< 

TO 
STATIOtl 47 

< 

TO 
STATIOtl 48 

< 

TO 
STATION 49 

, 

Fig. 37- t<:onnections Between Plugs S to 8 of S72A1 Key Service Unit and 184C1 Backboard (Sheet 4 of 
4). 
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SECTION S18-411 - 100 

TO 
FUSE 11 

T 
11TH 48 

0 JIGB 
4A KTU 

T 
12TH 48 

TO 
FUSE 12 

0 J17B 
4A KTU 

BG ' 
82&, 

87 

828 

827 
88 
89 
80 
812 
832, 
831 

810> 

811 
830' 
829 
820 
813 
833 
814 

835 

834'" 
815 
818" 
82., 

819 
829" 
a3s' 

817 

818 
837 
83& 
822, 
86 
82& 

87 > 

828, 

827 
88 
B9 
BO .... 

572A1 KSU A258 
CONNECTOR CABLE 

184C1 BACKBOARD 
( SEE TABLE E) 

BLOCK B 
COLUI'IN H 

' 

" ' 

; 

" ' 
" 

~ 

') 

< 

' 

P9 2& ~(----(;.:W:.,.;-B~L:+)---4~ 26 
(BL-W) 

1 E {w-o) ~ 1 
27 E (0-W) ~ 27 
2 E ) 2 
2&< (W-G) > 28 

" (G-Ill 7 

3 E (II-BR) ) 3 
29 E (BR-W) ~ 29 
• E 111_51 > • 
30 E 1 s-w 1 ~ 30 
5 E ~ s 
31 E (R-BL) ) 31 
6 E (BL-R) ) G 
32 E (R-O) ) 32 
7 ( (O-R) ) 7 
33 ( (R-G) ) 33 
8 ( (G-R) ) 8 
34 ( (R-BR) ) 34 

(BR-R) 
9 ( (R-s) ) 9 
35 ( (S-R) ) 35 
10( (BK-BL) ~ 10 
36( (BL-BK) ) 36 
11 ( (BK-O) ) 11 
37 ( (O-BK) ) 37 
12 ( {Bk-G) ) 12 
38 E ( G-BK) ) 38 
13( (BK-BR) ) 13 
39 ( ( BR-BK) ~ 39 
14( {BK-s) ~14 
40 E (S-BK) ) 40 
15( {Y-BL) ) 15 
41 E (BL-Y) ) 41 
16( (Y-O) )16 
42 ( (0-Y) ~ 42 
17 ( (Y-G) ) 17 
43 ( (G-Y) ) 43 
18 E !Y-BR) ) 18 
44 ( (BR-Y) ) 44 
19( {Y-SI ~19 
45 ( (S-Y) ~ 45 
20( (V-BL) ~20 
46( (BL-V) ~4& 
21 ( (Y-O) ~ 21 

.. 7( (O-V) )47 
22 ( {V-G) ) 22 
48( (G-V) )48 
23 ( ( V-BR) ~ 23 
49( (BR-V) ~49 
24 ( {v-s) ~ 24 
50( (S-V) ~50 
25 25 
I 

1 T 
R 

) 0 A 
A1 ) 05 L ) 0 
LG ) 0 
H 

) 8 0 
8Z ) 0

10 8Z1 
? 0 

T 

'- R 
A 

> A1 
0

15 L ) 0 
LG > 0 
H 

) 8 
0 

Bi > 0
20 BZ1 > 0 

T ) 0 ii 
'- A 

> A1 
o~s L ) 0 [ll > 0 R > 0 8 > 0 8! > 0

30 BZ1 > 0 
T > 0 II 

) A 
0 

A1 > 0
35 L ) 0 

LG 

? 0 
H 

) B 
0 

8Z ) 0 
40 BZ1 ) 0 

T 
R 

r A 

> A1 
0

45 [ 
> 0 

LG 

> H 
0 8 ) 0 ai > 0

50 m 
) 0 

< 

~< 

< 

T 
0 
z 

0 STATION 50, 
R CODE 70 (All 
ONE PAGING) 

T 
0 
( 

0 STATION 51, 
R CODE 71 
PAGING ZONE 1) 

T 0 STATION 52, 
R CODE 72 
PAGING ZONE 2) 

0 
( 

0 STATION 53, 
OR CODE 73 

PAGING ZONE 3) 

T 

( 

TO 
STATION 54 

.) 

Fig. 38-t<Annections Between Plugs 9 to 11 of 572A1 Key Service Unit and 184C1 Backboard (Sheet 1 of 
3)t 
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TO 
FUSE 12 

T 
12TH 48 

0 J17B 
4B KTU 

T 
13TH 48 

TO 
FUSE 13 

0 J188 
4A KTU 

572A1 KSU 

812' 
B32~ 

P10 

831 

810 

811 
830 
829 
820 
813 
833 
B14~ 

835, 

834 
815 
816 
82 
819 
839 
838 

817 

818 
837 
836" 
82:!' 

>as 
826 
87 

828 

827 
88 
89 
80 
812, 

832~ 
831, 

810 

811 
830 
829 
820 

ISS 2, SECTION S 18-411 -100 

A25B 
CONNECTOR CABLE 

184C1 BACKBOARD 
(SEE TABLE F) 

BLOCK C 
COLUIIN A 

26~(---~~~11-,...=87;-L!-) --4) 26 
(Bl-W) 

( (11-0) ) 1 1 

' 
/ 

' 

/ 

' 

~ 

") 

; 

/ ' 

' 

") 

; 
' 

~ 

< 
") 

/ 

' 

' 

27 ( (0-11) ) 27 
2 ( (W-G) ) 2 
28 ( !G-Il) ) 28 
3 ( (11-BR) ) 3 
29 ( (BR- II) ) 29 
4 < !11-sl > 4 
30 ( (S-W) ) 30 
5 ( ) 5 
31( (R-BL) )31 

6 ( (BL-R) ) 6 
(R-0) 

32 ( (O-R) ) 32 
7 ( (R-GJ ) 7 
33 ( (G- R) ) 33 
8 ( - ) 8 
34 ( (R- BR) ) 34 

(BR-R) 
9 ( (R-S) ) 9 
35 ( ( S-R) ) 35 
10 ( (BK-BL) ) 10 
36( (BL-BK) ) 36 
11 ( (BK-O) ) 11 
37 ( (O-BK) ) 37 
12( (BK- G) ) 12 
38( (G-BK) ) 38 
13 ( (BK-8R) ) 13 
39 ( (BR- BK) ) 39 
14 ( (BK- S) ) 14 
40 ( ( S-BK) ) 40 
15( (Y- BL) ) 15 
41 ( (BL- Y) ) 41 
16 ( (Y-O) ) 16 
42( (O-Y) )42 
17( (Y-G) ) 17 
43( (G-Y) ) 43 
18( (Y-BR) ) 18 
44 ( (BR- Y) ) 44 
19( (Y - s) ) 19 
45 ( (S-Y) ) 45 
20( (V- BL) )20 
46( (BL-V) ) 46 
21 ( (V-O) ) 21 
47 ( ~O-V) ) 47 
22( v-G) ) 22 
48( (G- V) )48 
23( (V-BR) )23 
49 ( I BR-V) ) 49 
24 < tv-sl > 24 
50 ( (S-V) ) 50 
25 25 
I I 

1 T 
R 
A 

) A1 
05 L ) 0 

LG ) 0 
H 

) B 0 
BZ ) 0

10 BZ1 ) 0 
T 
R 
A 

) A1 0
15 L 

) 0 
LG ) 0 
H 

) B 
0 

BZ 
) 0

20 IIZ1 
) 0 

T 
) 0 

R 
A 

) A1 
0~5 L 

) 0 [G 
) 0 R 
) 0 8 
) 0 liZ 
) 0

30 BZ1 
) 0 T , 

R 
) 0 A 

) A1 
0

35 L ) 0 
LG 

( 0 
H 

) B 
0 

BZ ) 
:4o BZ1 ) 

T 
R 
A 

) A1 
0~5 [ 

) 0 LG 
) 0 R 
) 0 

II 
) 0 

8Z 
) 0

50 IIZ1 

' 

TO 
STATION 55 

TO 
STATION 56 

< 

TO 
STATION 57 

< 

TO 
STATION 58 

< 

TO 
STATION 59 

" 

Fig. 38-tConnections Between Plugs 9 to 11 of 572A 1 Key Service Unit and 184C1 Backboard (Sheet 2 of 
3)t 
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SECTION 518-411-100 

TO 
FUSE 13 

TO 
13TH 484 

J188 
A KTU 

572A1 KSU A25B 1 B4C 1 BACKBOARD 
CONNECTOR CABLE (SEE TABLE E) 

BLOCK C 
COLUI'IN E 

(11-BL) ) 26 ) (Bl-11) ) 1 
813 
833 
814> 111-lll 

(0-11) ) 27 ) 

P11 26 ~(------~~+---~ 
1 ~(------TTT:....T''---4 
27 ~( ---i-;;--;ri------7 
2 ~(----Tn--.ri---~ 
28~(----i-ii--iri---4 
3 ~( ---hririrT-----7 
29~(---....;..,.,...,.,;:---4 

4 ~( ---rii-'..;;.:-----7 
30~(------~~----~ 
5 ~(---~::+-:---~ 
31~(---~~--~ 
6 ~(---~~~-~ 
32~(---~~--~ 
7 ~( --~~ct------7 
33~(------~~----~ 
8 ~( ----'~;;,.,------? 
34~(---~~~-4 
9 f.( __ ___:rw-:..rr----4 

111-fti ) 2 ) 

(G-Il) ) 28 ) 

!11-BRl ) 3 ) 
) 29 

835 

834 
(BA-ll) 
!11-Sl ) 4 ) 815 ... 

816'-
(S-11) ) 30 ) 

(R-Ill) ) 5 ) 

(BL-R) 
) 31 
) 8 (R-0) ) 32 

(O-R! ) 7 ) (R-G ) 33 ) (G-R) ) 8 ) (R-BR) ) 34 ) (BR-A) 
IA-sl ) 9 ) 

) 35 ) 

82 
819 
839 ~ 

838 ' 

817 ~ 

' 

818 
837 ' 

838 
'822' I S-Ri ) 10 ) bk-Li 

35~(----~~---4 
10~(-------+ii,:.:..,..,----~ 

) 36 (Bl-BK) >-------<36~(---~~~--4 
>-------< 11 ~(----*.~i-'--4 
>-------------,37~(------~~+---~ 

(BK-0) ) 11 
) 37 (o-aK! ) 12 18k-G ) 38 (G-BK) ) 13 (BK-BR) ) 39 (BR-BK) 

lbk-SJ ) 14 

(S-BK) ) 40 

li-BLi ) 15 

(Bl-Y) ) 41 

(Y-O) ) 18 

(0-Y) ) 42 

12~(----+K.~f---4 
>------~38~(---~~----7 
-----------<13~(------~~~--~ 
>------~39~(---~~----7 
>-------------,14~(-------n~~---7 
>-------<40~(---~~--~ 
>-------(15~(-----7V-iii'-i--4 
>-------------,41~(------~~+---~ 
>-------< 18~(----...;.;;.=~'---4 
>-------------,42~(------~~-----7 

(Y-G) ) 17 17~(------~~----~ 
>-------<43~(----..;..;,-*--~ 
--------------<18~(------~ori~---7 
>--------------(44~(------~~~--~ 
>-------(19~(----~~'---4 
>--------------<45~(------~~----~ 
>-------<20~(-----+;-...;..f-,,...----4 
>-------< 48~(----;.;.,..;;.u;~--4 
>-------------,21~(------~~~--~ 
>-------< 47~(----..;..;,-~--4 

(G-Y~ 
) 43 
) 18 li-Bl ) 44 (BA-Y) 

(Y sl ) 19 

(S-Y) 
) 45 
) 20 (V-BL) ) 48 18L-Vi 

(V-0) ) 2! 
) 47 lo-vl ) 22 V-G (22~(----;v~---4 

>-------------,48~(------~~----~ 
---------<23~(---~~--~ 
>-------<49~(---~~--~ 
>--------------(24~(-------rn~~--~ 
>-------<50~<----7..mr--~ 
>--------------<25~----~~~----~ 

) 48 (G-V) ) 23 (V-BR) 
(IR-Vi ) 49 

lv-sl ) 24 

(S-Vi ) 50 
25 

I 

) 

) 

) 

) 

) 

> 

1 
D 

D 

OS 
D 

D 

D 

010 
D 

o1~ 
D 

D 

D 

D 

0
20 

D 

0:!5 

0 30 

0 35 

0 
40 

0~5 

050 

T 
A 
A 
A1 
L 
LG 
H 
B 
BZ 
BZ1 
T 
A 
A 
A1 
L 
LG 
H 
I 
BZ 
~~~ 

TO 
STATION 60 

TO 
STATION 61 

Fig. 38-tConnections Between Plugs 9 to 11 of 572A 1 Key Service Unit and 1 84C1 Backboard (Sheet 3 of 
3)t 
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ISS 2, SECTION 518-411-1 00 

572A1 
KSU 

P13 P9 

~-

BLOCK A 

PAGINO CODES --~ 
70-73 A110 
STATION 54 

P4 PO 

-~--\) 
L ISEE NOTEI ---, 

BLOCK B I 

NOTE : IF BLOCK B IS 
ADDED FOR EXPANSION 
ROUTE CABLE SHOWN BY 
DASHED LINE TO ACCESS 
CODES 25-29 . 

STA liONS 25-29 

A. SMALL SYSTEM USING ONE BLOCK INITIALLY AND HAVING PAGING ACCESS 

572A1 
KSU 

P13 P9 

~-

BLOCK A 

STATIONS 25-29 ---..J 

P4 PO 

--\) 

BLOCK B 

STATIONS 50-54 OR 
PAGING CODES 70-73 
AND STATION 54 

B. LARGER SYSTEM INITIALLY USING TWO BLOCKS WITH OR WITHOUT PAGING ACCESS 

Fig. 39-Cabling Methods When Paging Access is Supplied 
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SECTION 518-411-100 

Page 84 

OFF-PREIIISES R 
TELEPHONE SET T 
(NOTE 1 I 

(NOTE 4) -T 
/">. 

R /">. 

""""" 6B KTS A ~ r..;, 
(NOTE 3) BZ ~ I 

BZ1 :::£ ~ 
...::s:~--

A BAT 
A GRO 
B BAT 
B GRD 
105! 

KTS POWER 
SUPPLY RG l 

NOTES : 

110A APP 
I'IOUNTING 
(NOTES 2 
AND 5) 

4 
3 

1 
2 
10 
5 
6 

45 
46 
47 
4B 
39 

8 
9 

/ 

/ 

/ 

13 

12 

14 
9 

1 

16 

18 
3 

17 

15 
10 

8 

1. IIAXIIIUI'I STATION CONDUCTOR LOOP IS 500 OII'IS . TELEPHONE 

420A KTU 

SET IIAY BE EQUIPPED WITH A TOUCH-TONE DIAL PROVIDED 6B KTS 
IS SO EQUIPPED. WIRE SET WITH BRIDGED RINGER . 

2. PlAKE CONNECTIONS ON LEFT BLOCK IF 420A IS IN P 1 OR ON 
RIGHT BLOCK IF IN P2. 

3. ANY DIGIT PlAY BE ASSIGNED TO OFF-PREIIISES STATION. TERIIINATE 
LEADS ON 184C1 BACKBOARD DEPENDING ON CODE ASSIGNED . 

4. 521AA DIODES IIUST BE INSTALLED FROII TIP AND RING TO GROUND 
AS SHOWN. USE-cniNECTING BLOCK AS SHOWN AS TERIIINATING POINT . 

5. IF IIORE THAN TWO 420A KTUS ARE REQUIRED, A 642A PANEL CAN 
BE USED . 

Fig . 40-.Connedions for Off-Premises Extension4 

ADD 
STRAPS 



-
RI 

K1 
BI u ,.... 

,...... 
BZ 

....--~ f- - BZ1 

RI 

BI 

~nil 
....... 
,...... 

BZ 

BZ1 

L_~~ !105 

AC-G 

342A 
ADAPTER -

RI , 

CKT1 
GRD 

RI 
CKT2 

GRD 

ISS 2, SECTION 518-411-100 

TO EXTERNAL SIGNAL DEVICE 
NGER DR LOUD RI 

BZ 
CKT1 

BZ1 

BZ 
CKT2 

BZ1 

TO ASSOCIAT 

TO 68 KTS 
TERIIINAL 
BLOCK 

''~] GRO FREQUENCY G 
ED KTS 
ENERATDR 

Fig. 41-t<Annections for External Signal or Loud Ring (324A Adapter)t 
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BELL SYSTEM PRACTICES 
AT & TCo Standard 

SECTION 876-300-100 
Issue 8, April 1978 

ELECTRICAL PROTECTION - STATIONS AND CUSTOMER PREMISES EQUIPMENT 

CONTENTS PAGE CONTENTS PAGE 

1. GENERAL 

2. STATIONS REQUIRING PROTECTION 

A. National Electrical Code (NEC) 
Requirement 

B. Bell System Requirements 

3 . CLASSIFICATION OF PLANT AND AREAS 

A. General 

B. Plant Exposed to Power 

C. Plant Exposed to Lightning 

D. Plant Serving Customer Premises 
Electronic Equipment 

E. Unexposed Plant 

F. Exposed Cable Shield and Pairs 

G. Examples of Exposed Pairs 

2 

3 

3 

3 

3 

3 

4 

4 

4 

4 

5 

5 

F. Customer Premises Electronic Equipment 
Protection 1 3 

G. Key Telephone System Protection 14 

5 . LOCATION OF PROTECTORS 16 

A. General i 9 
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Appendix 1 

1. GENERAL 

1.01 This section describes the requirements for 
protection of telephone stations at customer 

premises. The purpose of station protection is to 
ensure the safety of telephone users and telephone 
employees. Station protection also reduces the 
possibility of damage to the customer premises 
and to the telephone plant. In certain cases, the 
use of protective devices such as gas tubes will 
help considerably in maintaining reliability of 
telephone service. 

1.02 This revision includes the addition of bonding 
and grounding recommendations for use in 

high-rise and low wide-area commercial and industrial 
buildings, and the protection of electronic station 
equipment. Due to the extensive changes in this 
reissue, no revision arrows have been used to 
denote significant changes. The changes included 
in Addendum 876-300-100, Issue 1, have been 
incorporated in this revision. Revisions are made 
to mobile home and recreational vehicle requirements, 
to Bell System power exposure requirements, and 
to the classification of plant exposed to lightning 
in metropolitan areas. Minor revisions are made 
to agree with the 1978 National Electrical 
Code (NEC) requirements. 

1.03 An essential part of any protective system 
is the adherence to good construction and 

maintenance practices. The possibility of an accident 
or of structural damage resulting from contact with 
electric wires or from exposure to lightning can 
be significantly reduced where standard clearances 
are observed and protectors are properly installed 
and maintained. A range exists within which 
protective devices operate. In some cases the 
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level of protection afforded may not adequately 
protect personnel and equipment. Supplementary 
protection will then be necessary. Various methods, 
such as the following, are used to accomplish this 
required coordination: 

(a) Telephone instruments and wiring are insulated 
with materials capable of withstanding 

dielectric stresses to which they are exposed 
(including a certain safety margin). 

(b) When equipment components are sensitive 
to voltages and currents less than the 

minimum operating thresholds of the normal 
station protectors, supplementary protection is 
supplied or is specified. 

1.04 In determining the protection requirements 
for a particular design of telephone plant, 

the exposure status with regard to power and 
low-frequency induction, ground potential rise and 
lightning must be considered. Lightning and 
power exposure status is related to the environment 
of the telephone plant, eg, whether the environment 
is metropolitan, suburban, or rural, as defined in 
Section 876-100-100, Appendix I. For example, 
aerial cable in metropolitan and in some suburban 
areas will generally be exposed to accidental contact 
with power wires, but may be minimally exposed 
to lightning because of the shielding afforded by 
overhead power wires and tall structures. In rural 
areas, however, aerial cable will most likely be 
exposed to both power and lightning. In rural 
areas and in some suburban areas, buried cable 
will usually be exposed to lightning, and all stations 
served by the cable will require protection even 
though there may be no exposure to power wires. 
Requirements for station protection are sometimes 
based on administrative considerations and on 
possible future rearrangements of outside plant 
construction, particularly with regard to changes 
in power distribution voltages that might affect 
the exposure status of telephone plant. 

1.05 In general, block and house cable facilities 
are not exposed to power circuits carrying 

voltage high enough to require station protection. 
If exposure to lightning is a factor, however, station 
protection may be necessary. For example, telephone 
facilities serving extension stations or speaker 
locations of a farm interphone system may not be 
subject to contact with power wires, but could be 
exposed to lightning. Such stations would require 
protection. 



1.06 In the following discussion, the term "fuse 
cable" generally refers to 26- or 24-gauge 

copper conductors. The term "fine gauge" is also 
used with the same meaning. If the plant consists 
of aluminum conductors, then 24- or 22-gauge would 
be considered as "fuse cable" or "fine gauge," 
respectively. These sizes of aluminum conductors 
have fusing characteristics comparable to 26- and 
24-gauge copper conductors, respectively. 

2. STATIONS REQUIRING PROTECTION 

A. National Electrical Code (NEC) Requirement 

2.01 The requirement for protecting communication 
circuits is defined in Article 800-2 of the 

1978 NEC* as follows: 

Protective Devices: "A protector 
approved for the purpose shall be provided 
on each circuit run partly or entirely in 
aerial wire or aerial cable not confined within 
a block. Also, a protector approved for 
the purpose shall be provided on each circuit, 
aerial or underground, so located within 
the block containing the building served as 
to be exposed to accidental contact with 
light and power conductors operating at 
over 300 volts [rms] to ground. The word 
'block' as used in this article means a square 
or portion of a city, town, or village enclosed 
by streets and including the alleys so enclosed 
but not any street. The word 'exposed' as 
used in this article means that the circuit 
is in such a position that in case of failure 
of supports or insulation, contact with another 
circuit may result. 

Location: The protector shall be located 
in, on, or immediately adjacent to the 
structure or building served and as close 
as practicable to the point at which the 
exposed conductors enter or attach." 

•Reprinted from the 1978 National Electrical Code, Copyright 
National Fire Pro!A!ction Association, Boston, MA 02210. 

2.02 The NEC requirements are primarily based 
on power exposure and only incidently on 

lightning exposure. Bell System requirements, 
however, must consider all sources of electrical 
disturbances or exposure, including lightning, 
power induction, and ground potential rise, and 
must assure that adequate protection is provided. 
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B. Bell System Requirements 

2.03 Telephone circuits (cable, wire, strand, etc) 
that are subject to disturbances from 

lightning, ground potential rises (GPR), 
or possible contact or induction from electrical 
power circuits in excess of 300 volts [rms] to ground 
are called exposed circuits. A station served 
by such exposed circuits including an exposed line, 
drop, or terminal is therefore an exposed station 
requiring protection. 

Note: All references to electric power 
wires will apply to circuits operating 
in excess of 300 volts rms to ground. 

2.04 Protection against lightning surges is obtained 
by using spark gap station protectors. 

Protection against power exposure is obtained by 
using fusible links between the station and the 
exposure in addition to spark gaps. Additional 
protection of station equipment with low impedance 
paths to ground is obtained by using sneak current 
fuses. These protection applications are discussed 
subsequently in this practice. 

2.0S Many grounding and fusing applications 
depend on the presence or absence of a 

multi-grounded-neutral power system. It is the 
responsibility of the protection engineer to obtain 
the locations of MGN and non-MGN power systems 
in his area. This information should be dispensed 
to all personnel involved in the design, con~truction, 
and repair of outside plant facilities, and those 
responsible for installation and maintenance of 
customer premises equipment. One method for 
identifying MGN and non-MGN areas would be to 
obtain maps from the local power utilities which 
indicate these areas. These maps could be updated 
periodically to reflect any changes in the MGN 
status of the power system. 

3. CLASSIFICATION OF PLANT AND AREAS 

A. General 

3.01 From an administrative standpoint, it is not 
practical to consider each line or circuit 

individually to determine whether or not it is 
exposed to lightning, accidental contact with power 
wires, or hazardous induction. The usual practice, 
therefore, is to establish areas in which all stations 
are considered as exposed and requiring protection, 
or as unexposed and not requiring protection. 
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SECTION 87 6-300-1 00 

With t he exception of a building or a group of 
buildings having a feeder cable used exclusively to 
serve stations within the buildings, the entire area 
of a block should be classified as either exposed 
or unexposed. 

3.02 Station protection including protectors, fusible 
links (cable fuse), and station fuses as 

applicable, should be provided initially in areas 
that appear to be unexposed if the possibility exists 
that future plant rearrangements could result in 
exposure. In addition, sneak current protection 
(heat coils or sneak fuses) may also be required 
initially in plant serving station equipment having 
low impedance paths to ground, if future plant 
rearrangements could result in exposure to power. 

3.03 In determining the exposure status of 
telephone plant, consideration should be 

given to the possibility of future changes and/ or 
additions to the power distribution system. In 
some cases, it may be advisable to provide station 
protection initially as discussed in paragraph 3.02. 

B. Plant Exposed to Power 

3.04 All aerial plant (cable shield, supporting 
strand, or wire plant including distribution 

wire) is generally considered exposed, whether 
power is present or not, since there is no assurance 
that power will not be built at some later date. 
The only exception is when the aerial plant is 
located within a block. 

3.05 Underground or buried plant subject to 
possible power faults resulting in a rise in 

ground potential or 60-Hz induction exceeding 300 
volts (rms) must be considered as exposed. Buried 
and underground plant must be considered as 
exposed if connected to exposed aerial plant. Buried 
plant must be considered as exposed when placed 
at random separation with primary power distribution 
circuits (over 300 volts rms to grou nd ). 

C. Plant Expased to lightning 

3.06 In general, it must be assumed that all 
telephone stations served by aerial plant are 

exposed to lightning, with the exception of stations 
in metropolitan areas where buildings are close 
together and sufficiently high (relative to the 
telephone plant) to provide "cone-of-protection" 
shielding. Two cones overlapping the telephone 
cable, one from each side, are preferable. (The 
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cone-of-protection principle is explained in Section 
876-210-100.) In such situations, lightning strokes 
are generally diverted from the telephone plant, 
and surge current is harmlessly dispersed over 
public water systems and/or other extensive buried 
metallic structures. 

3.07 Underground or buried plant must 
be considered as exposed to lightning except: 

(a) Plant located in a metropolitan area under 
the conditions discussed in paragraph 3.06. 

(b) Plant located in an area where the soil 
resistivity is approximately 100 meter-ohms 

or less and the incidence of thunderstorm days 
does not exceed an average of five per year. 
However, plant and stations located above the 
average altitude of the surrounding terrain or 
associated with structures such as fire towers, 
radio stations, etc, must be considered as exposed 
to lightning regardless of soil resistivity and 
thunderstorm incidence. 

(c) Plant located where significant data is available 
to indicate that lightning damage is negligible. 

D. Plant Serving Customer Premises Electronic 
Equipment 

3.08 In view of the susceptibility to damage due 
to foreign voltages or transients in electronic 

station equipment, proper bonding and grounding 
must always be employed. If there is any question 
as to exposure of the cable plant or power circuits 
serving the equipment, then protection, should be 
applied to the facilities . If the building containing 
the electronic station equipment is exposed to 
lightning then the grounding requirements discussed 
in Part 9 should be employed. From an administrative 
standpoint, it may be advisable to require protection, 
bonding, and grounding, as described in this practice, 
in all installations serving electronic station equipment. 

E. Unexpased Plant 

3.09 Plant is considered unexposed when neither 
subject to possible contact with power wires 

operating in excess of 300V (rms) to ground, nor 
exposed to the effects of lightning, nor rise in 
ground potential, nor low frequency induction. 
Underground or buried cable is not considered 
exposed to power contact when placed in the same 
trench with primary distribution circuits, if standard 



separations (not random separation) are maintained, 
and the underground or buried plant is not fed by 
exposed plant (see paragraphs 3.10 to 3.13). 

WARNING: When telephone plant is 
considered unexposed in an urban 
environment because it is underground 
or buried all the way back to the 
central office, and cone-of-protection 
shielding is adequate, caution is advised 
if the associated power facilities are 
aerial without cone-of-protection 
shielding. Under such conditions, 
ac-powered telephone equipment may 
be damaged by lightning surges on 
the power facilities serving the 
telephone equipment. Even though 
the telephone plant is considered 
unexposed in this particular case, 
protectors should still be used, thus 
providing a method of common bonding 
and grounding (see paragraph 7.06). 

F. Exposed Cable Shield and Pairs 

3.10 In reviewing a particular cable to determine 
its exposure status or the requirement · for 

protection, it will be helpful to consider the cable 
in terms of exposed cable shield and exposed 
pairs. 

Note: Protection applications must consider 
all sources of exposure; not only power contact 
but ground potential rise, power induction 
and lightning. Protection against lightning 
surges is obtained by using spark gap station 
protectors. Protection against power exposure 
is obtained by using fusible links between 
the station and the exposure in addition to 
spark gaps. 

Expcned Cable Shield 

3.11 Exposed cable shield is defined as any cable 
shield that has a possibility of coming in 

physical contact with power. The standard practice 
is to place fuse (fine gauge) cable at the 
aerial-underground junction (Fig. 1) to divide aerial 
cable shield exposed to power from unexposed 
underground cable. With fuse cable in all aerial 
branches, the requirements for fusing are satisfied; 
however this does not eliminate the need for carbon 
blocks and sneak current protection (heat coils or 
sneak fuses). If fuse cable is omitted at an 
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aerial-underground junction the entire underground 
cable must be considered as exposed. 

3.12 The purpose of fuse cable is to prevent the 
overheating of protectors and terminating 

cable in the central office and at the station 
(resulting from power contact, induction, or ground 
potential rise of sufficiently high value and duration 
to operate the protectors), thereby diminating a 
possible fire hazard. A fuse cable will usually fuse 
open before the time-current rating of coarser 
gauge underground cable pairs is exceeded, and it 
permits maintaining complements of exposed and 
unexposed pairs in the same cable (Fig. 2). Fuse 
cable cannot be depended upon to prevent damage. 
Fuse cable does not protect a connecting 
cable from lightning exposure because 
the operating (time-current) characteristics 
of fuse cable or a fuse link of any type 
are such that lightning surges will usually 
pass through the fuse without operating 
it. Section 876-101-100 should be used for 
comparisons of the time-current characteristics of 
cable, wire, station fuses, and operated protectors. 
The graphical data presented in that section shows 
that cable and wire pairs ordinarily used will fuse 
open before the time-current limit of an operated 
protector is exceeded, thereby eliminating a possible 
fire hazard at the customer premises as well as 
at the office main frame. Accordingly, the location 
of fusible links and the placement of station 
protectors must be such that, if a pair is fused 
open, any hazardous potential remaining on the 
energized section of the telephone circuit will not 
endanger the customer or customer premises. 

Exposed Cable Pairs 

3.13 All pairs in aerial or block cable exposed to 
power or lightning are classified as exposed, 

regardless of whether or not they appear at 
terminals. These exposed pairs must be protected, 
however, only when they are in use (for example, 
in a ready-access terminal). Pairs in underground 
(unexposed) cable that connect to pairs in exposed 
cable are considered exposed (Fig. 1 and 2). 
Protection of the junction of aerial cable exposed 
to lightning with unexposed underground cable is 
discussed in Section 876-400-100. 

G. Examples of Exposed Pairs 

3 .14 The following examples of cable pair exposures 
are typical of situations frequently encountered 
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I GAUGE OF GAUGE OF GAUGE OF TIP 
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24 NONE 22 

24 26 24 
f'llWER LINE EXPOSUIE EXCEED ING ,00 V(RMS) TO GROUND 

26 NONE 24 OR 22 ------------, (NOTES 1, 2, '· 4 AND 7) 

~·-1 
~ I 
v 
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r / (NOTE 5) 
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SH I ELO (A~ GAUGE) All CABLE 
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NOTES : 
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PlRPOSES : 
(1) PIIOVIOES TilE REQUIRED FUSE LINK FOR TilE 

MAIN FRAME TERMINATING (TI P) CABLE . 
(2) ISOlATES EXPOSED AERIAL COMPlEMENT FROM 

UNEXPOSED UNDERGROUND COMP\. EMENT . 
(') PIIOVIOES REQUIRED FUSE LINK BETWEEN THE 

f'llWER EXPOSUIE AND STATIONS SERVED 
FROM UNDERGROUND COMPlEMENT ll41 CM ARE 
MU..TIP\.EO WITH EXPOSED PAIRS, 

2, ll4EN A CABLE CONTAINING BOTII VOICE PAIRS ANO 
VIDEO PAIRS OR COAX IALS IS EXTENDED AERIALLY, 
ONLY TilE VO I CE PAIRS HUST HAVE FUSE CABLE. 
FOR TilE PRESENT, THIS REQUI REMENT CAN BE HET 
BY USING SEPARATE CABLES IN TilE LATERAL TO 
TilE POLE OR STUBS Ill TilE MA~Ol.E . 

~ 

I / I I 
EXPOSED 
PAIRS / A~ GAUGE 

(NOTE ') 

///// / / 

~ UNDERGROUND OR ~ 
BLOCK CABLE V UNEXPOSED AREA 

V (NOTE 6) 

' · IN A.DDITION TO THE FUSE CABlE LOCATED AT AERIAL­
UNDERGROUND CABlE JUNCTIONS, BUILDING OR BLOCK 
CABLE MAY ALSO REQUIRE A SPECIFIC COMBINATION OF 
CONDU CTOR GAUGES TO ELIMINATE A POSSIBLE FIRE 
HAZARD ll4ERE READY-ACCESS TERMINALS ARE USED 
(SEE SECTION 6'8-205-015) . 

4 . ALL PAIRS REQUIRE PROTECTION AT TilE CO. TME GAUGE 

/ 
/ 

OF THE CO Tl P CABLE MUST BE AT LEAST TWO GAUGE 51 ZES 
LARGER THAN ANY FINE-GAUGE CONDUCTORS USED AS 
FUSE CABLE. 

5. FOR LIGHTNING PROTECTION CONSIOERATION REFER TO 
SECTION B76-400-100 , 

6, STATION PROTECTION I S REQUIRED BECAUSE PAI RS ARE 
HUl Tl Pl. ED WI Til EX POSED CABLE CONDUCTORS. 

7, FUSE CABLE OOES NOT PROVIDE ll GHTN I NG PROTECT I ON, 

Fig. !-Underground Cable Containing Only Exposed Pairs 

in the fie ld or in the design of subscriber plant. 
The examples may be used as a guide in determining 
the exposure status of cable pairs or the requirements 
for station protection. 

(a) Where underground cables contain both 
exposed and unexposed pairs (Fig. 2), two 

approaches are available for determining protection 
requirements. 
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(1) If most of the cable pairs are exposed, 
all pairs should be classified as exposed. 

Protection at the station and at the central 
office will then be required on•all pairs, and 
either 26- or 24-gauge conductors will be used 
to coordinate with !useless station protectors 
and the central office tip cable (Fig. 1). 

(2) If both an exposed and an unexposed 
status are maintained for cable pairs, the 
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POWER LINE EXCEEDING 100 V(RHS) TO GROUND IN 
JOINT USE WITH OR CROSS ING TELEPHONE LINE. 
(A TYPICAL EXPOSURE SITUATION) --------l 

(\ ! 
v . 

EXPOSED AERIAL OR BLOCK CABLE I OR BURIED RANOOfol CONSTRUCTION 

NON~L T I Pl. ED 
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2, THE GAUGE OF THE CO TIP OR TERM INATING CABLE MUST 
BE AT LEAST TWO GAUGE SIZES LA RG ER THAN ANV 
FINE-GAUGE CONDUCTORS USED AS FUSE CABLE. 

l. FOR LIGHTNING PROTECTI ON CONS IDERAT ION REFER TO 
SECT ION B71>-400-100 . 

4 , FUSE CABLE OOES NOT PROV IDE LI GHTN ING PROTECTION. 

CABLE 
DEAD 
END 

NS 

Fig. 2-Underground Cable Containing Exposed and Unexposed Pairs 

fuse cable at the aerial-underground junction 
must conform to the requirements specified 
in Fig. 2. When these requirements are met, 
the status of the unexposed pairs remains 
unchanged and station protection will not be 
required on these pairs. However, central 
office protection should be placed on all pairs 
in the cable for administrative reasons, eg, 
to eliminate the need for maintaining precise 
records of the exposure status of each pair. 
The combination of conductor gauges prescribed 
in Fig. 2 provides the best protection for 
exposed and unexposed pairs that can be 
obtained with cables now available. These 
requirements should be applied in all new 
work and, where practical, to rearrangements 
and changes in existing plant. Twenty-eight 
gauge conductors would provide better protection 

for 26-gauge underground facilities than would 
26-gauge fuse cable; however, the use of 
28-gauge conductors is not feasible at present. 

(b) Where an underground primary power circuit 
is brought to a distribution transformer 

mounted on a pole in an unexposed block area, 
the exposure status of the area is not changed, 
providing that the following conditions are met: 

(1) The primary power wires are arranged 
so that contact with telephone plant is 

unlikely. 

(2) The primary power wires are not extended 
aerially from the transformer. 
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(c) Unexposed cable pairs terminating in unexposed 
areas become indirectly exposed by extending 

(multipling) these same pairs into an exposed 
area, even though fuse cable is used at the 
aerial-underground junction, as shown in Fig. 3. 

(d) The multipling of unexposed (underground) 
cable pairs with exposed (aerial) cable pairs 

through cross-connecting facilities at the junction 
of underground and exposed aerial cable should 
be avoided. Administrative measures should 
prohibit the bridging of underground cable pairs 
that feed exposed stations with pairs serving 
unexposed stations; these measures should also 
ensure prompt removal of bridle wires on 
nonworking circuits at the cross connection 
terminal. 

(e) Where both exposed and unexposed pairs 
appear at a terminal in an unexposed area, 

an indirect exposure is created. All pairs 
appearing in such terminals are regarded as 
exposed and require station protection as indicated 
in Area B of Fig. 4. (The otherwise unexposed 
pairs require protection for administrative reasons 
only.) With this arrangement, adequate protection 
is ensured for all stations without establishing 
complicated rules to avoid the transfer of an 
unprotected station to an exposed cable pair. 

(f) The unexposed pairs referred to in (e) are 
shown in Area A of Fig. 4. These pairs 

do not require protection. 

(g) The use of a common shield for both exposed 
and unexposed pairs at non-electronic station 

equipment should, if possible, be avoided since 
all pairs must be considered as exposed and will 
require protection as indicated in Fig. 5. Where 
the exposed and unexposed pairs are in separate 
cables, only the exposed pairs need to be 
protected. This protection should be arranged 
so that it cannot be bypassed or eliminated if 
cross-connections are run between exposed and 
unexposed pairs. 

(h) When customer premises electronic equipment 
(electronic station equipment) serves any 

mix of exposed and unexposed pairs (whether 
or not in same shield) protection should be 
applied on all pairs. All talking and signaling 
pairs (station lines, console cables, data lines, 
etc) associated with customer premises electronic 
equipment (electronic station equipment) that 
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leaves the building in exposed plant must be 
protected at both ends. This protection should 
include fuse links, carbon blocks, and sneak fuses 
as applicable. 

H. Exposed Drops from Unexposed Cable 

3.15 When drop wire is run from an unexposed 
terminal into an exposed area (Fig. 6), the 

cable pairs need not be considered as exposed if 
(a) a protector is installed at the distribution 
terminal, and (b) if the cable shield is effectively 
grounded. 

3.16 With the protection arrangement shown in 
Fig. 6, all pairs in the cable (i ncluding those 

serving the exposed drop wire) can be classified 
as unexposed. The effectiveness of the 
protection depends on having the cable 
shield electrically continuous to ground. 
Before protection is installed, a check should be 
made for insulating joints and cross-connecting 
terminals to ensure that there are no shield 
interruptions. If insulating joints are required for 
corrosion reasons, they must be bridged with a 
KS-14595, List 1 or 2 capacitor, or equivalent, to 
provide a path to ground. 

3.17 Where exposed off-premises extensions are 
served from unexposed cable, protection as 

shown in Fig. 6 should be installed at the location 
where the exposed drop enters the building. The 
protector ground wire should be connected to a 
water pipe or to a grounding electrode of the 
power service. If these grounds are unavailable 
near the protector location, the house cable shield 
may be used as a ground, provided that the shield 
can be connected to a water pipe ar power ground 
electrode within the building. [For protection of 
off premises extensions served by electronic station 
equipment, refer to paragraph 3.14(h) and Fig. 
15.] 

4. PROTECTORS FOR EXPOSED STATIONS AND PBXs 

A. General 

4.01 Protectors used at exposed stations are 
described in detail in Division 460. Information 

pertaining to the electrical characteristics of station 
protectors is contained in Section 876-101-100. 

4.02 There are two general types of station 
protectors: "fused" (equipped with two 
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1. ruE FUSE CABLE IN ru i S CASE ~y SERVE l PURPOSES o 

(1) PROVI DES THE REQUIRED FUSE LIN!< FOR ruE MAIN FRAME TE!f41NATING (TIP) CABLE. 
(2) ISOLATES EXPOSED AER IAL COMPLEMENT FROM UNEXPOSED 

UNDERGROOND COMPLEMENT. 
(l) PROV IDES REQU IRED FUSE L i to< BETWEEN ruE POWER EXPOSURE 

AND STATIONS SERVED FROM UNDERGROOND COMPLEMENT l.tiiCH 
ARE lfJLTIPLEO WITH EXPOSED PAIRS. 

2. THE GAUG E OF ruE CENTRAL OFFICE TIP OR TERMINATING CABLE 
MUST BE AT LEAST TWO SIZES LARGER mAN ANY FINE-GAUGE 
CONDUCTORS USED AS FUSE CABLE . 

l . FOR LI GHTNING PROTECTION CONSIDERATION REFER TO 876-400-100 . 
4 . UNEXPOSED UNDERGROUND OR BLOCK CABLE, ANY GAUGE, EXCEPT 

l.tiERE READY-ACC ESS TERMINALS ARE USED . SEE SECTION 6lB-205-01~ 
FOR SPEC I FI C COMBINATION OF GAUGES. 

5. FUSE CABL E DOES NOT PROV I DE LIGHTNING PROTECTION. 

Fig. 3-lndirectly Exposed Cable Pairs 

7-ampere fuses) and "fuseless." Fuseless protectors 
are available in single-pair and multiple-pair units 
for use at indoor and outdoor locations. All station 
protectors are equipped with voltage limiting devices 
such as carbon block assemblies having 3-mil gaps 
or gas tubes. On circuits with ground-start exposed 
to power serving PBXs (except battery feeders), 
and circuits which are likely to be exposed in the 
future (paragraph 3.02), 60-type sneak current fuses 
or heat coils are required in addition to the regular 
station protection. Sneak current protection is also 

used on certain special services and leased lines 
when required by local company practices. 

B. Fuseless Protectors 

4.03 The fuseless protector has a much higher 
current-carrying capacity than a fused 

protector. In conjunction with the use of fuseless 
protectors where power exposure exists, a fusible 
element or link between exposed plant and the 
protector is necessary to minimize any fire or shock 
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UNEXPOSED CABLE 
(UNDERGROUND) 

~ EXPOSED PAIRS 

PROTECT \ ON 
REQUIRED AT 

II UNEXPOSED PAIRS 

UllEXPOSEO CABLE 
(UNDERGROUND OR BLOCK) 

'JNEXPOSEO PAIRS (NOT( 4) 

CENmAL 
OFFICE 

PROTECT AT 

[ CENTRAL 
OFFICES FOR 
AOM INISTRA-
TIVE REASONS 
ONLY 

r-- -
_/ 

EXPOSED CABLE 
(AER IAL OR BLOCK) 

" v 

( :> FUSE CABLE 

~ ) 

GAUG E OF GAUG E OF 
UG CABLE IS FUSE CABLE 

1 ~ OR 22 24 

19 OR 22 26 

24 NONE 

24 26 

26 NONE 

(NOTES 1, 2, 6) 

ALL PA I RS UNEXPOSED 
PROTECTION REQU I REO 

STATION PROTECTION 
AT ALL STATIONS 

NOT REQU I REO 
(NOTE ~) 

AREA A AREA B 

NORMALLY UNEXPOSED AREAS 

NOTES: 
1. THE FUSE CABLE IN THIS CASE MAY SERVE j PVRPOSES : 

(a) PROVIDES THE REQUIRED FUSE LI NK FOil THE MAIN FRAME TERM I NATING ( TI P) CABLE. 
(b) ISOLATES EXPOSED AERIAL COMPLEMENT FROM UNEXPOSED UNOERGROUNO COMPLEMENT . 
(e) PROVIOI'S REQUI RED FUSE LINK BETWEEN THE POWER EXPOSURE AND STATI ONS 

SERVED FROM UNDERGROUND COMPLEMENT WH I CH ARE MULTI PL ED ~ITH EXPOSED PAIRS . 
2. THE GAUGE OF THE CO TIP DR TERMINATING CABLE MUST BE AT LEAST TWO SIZES LARGER 

THAN ANY FINE-GAUGE CONDUCTORS USED AS A FUSE CABLE . 
' · FOR LIGHN ING PROTECTI ON CONS IDERAT I ON REFER TO SECTION B76-400-100. 
4, AREA B: WHERE READY ACC ESS TERMINALS ARE USED, SEE SECTION 6jB-Z05-01 5 FOR 

SPECIF IC CO!tl i NATIDN OF GAUGES . 
5. PROTECTION REQU IRED ON UNEXPOSED PAIRS FOil ADMINISTRAT IVE REASONS ONLY . 
6, FUSE CABLE DOES NOT PR>VIOE L IGHTN ING PROTECTION . 

Fig . 4-EHe<t of lndire<t Exposure on Unexposed Pairs 

EXPOSED PAIRS 

GAUGE OF Tl P 
CABLE MUST BE 

22 

24 Ofl 22 

22 

24 

24 Ofl 22 

hazard at the station in the event of a sustained 
power contact. The fusible link may be the 24-
or 26-gauge conductors in the cable terminal stub, 
such as the 26-gauge stub cable supplied with the 
multiple pair (134-type) station protector, the 
24-gauge :-onductors of urban wire, or E block wire 
(or equiva:ent) bridling between drop wire and 
open wire or rural wire. 

metal shield cable (lead, alpeth, stalpeth, etc). 
Isolated sections of aerial cable are considered as 
open wire for the purpose of station protection, 
unless the cable is effectively grounded to a 
multigrounded neutral or to an extensive water 
(metallic pipe) system. 

4.04 Because of the savings in investment and 
maintenance expense, fuseless protectors 

should be used at all stations served by grounded 
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4.05 Fuseless protectors must be used at stations 
served from buried distribution cable directly 

connected to exposed aerial cable, provided either 
cable has 24- or 26-gauge conductors so located 
that they will serve as a fusible link. This 



FUSE CABLE 
(NOTE l) 

" UNEXPOSED CABLE 
(UNDERGROUND OR BUR I ED) 

" v TO CO 

" v 

n 
v 
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EXPOSED OFF PREM ISES EXTENSION (A) 
STATION PROTECT ION REQUI RED 

A l 
EXPOSED CABLE 
(AER IAL OR BlOCK) 

UNEXPOSED CABLE I STATION (UNDERGROUND OR BLOCK) 
(NOTE Z) TERM INATING 

CABLE 

I UNEXPOSED CABlE 
GAUGE OF GAUGE Of FUSE GAUGE OF TIP 
UG CABL E IS CABLE 

UN EXPOS 
STATION 

a 
ED OFF PREMISES EXTENSION (B) 

PROTECTION NOT REQUIRED 
(NOTE Z) 
(UNDERGROUND) ~ CABLE "'ST BE 

19 OR ZZ Z4 zz 
19 OR ZZ Z6 Z4 DR ZZ 

24 NONE 22 

24 26 24 
STATION PROTECTION REQUIREC 

26 NONE 24 OR 22 
ON ALL WORKING PAIRS 
(NOTE 1) (NOTES l , 4 AND 5) 

NOTES ' 
1. WI£N SERVING NON..UECTRON I C STATION EQUIPI£NT A SEPARATE SHIELD SHOULD BE PROVI~D 

FOR TliE EXPOSED CABLE SO THAT ONLY EXPOSED PAIRS WILL REQUIRE PROTECT ION , ~EN ELECTRON IC STAT I ON 
EQUIF'MfHT I S SERVED BY A MIX OF EXPOSED ANO UNEXPOSED PA I RS, lfiETiiER OR NOT TliEV ARE IN SEPARATE 
CABLES, All PAIRS REQUIRE PROTECTION . 

2. lfiERE READY. ACCESS TERMINALS OR MA IN FRAME TI P CABLES ARE USED, SEE SECTION 6lB-205-015 FOR 
SPECIFI C coMliNATION OF GAUGES. 

l . TliE FUSE CABLE IN TliiS CASE PROTECTS STATION TERMINAT ING CABLE OR MA IN FRAME CABLE AND OFF PREM ISES 
EXTENSION (B), BVT DOES NOT PROTECT OFF PREMISES EXTENSION (A) STATION PROTECTORS SERVED BY THE 
EXPOSED COMPLEMENTS SINCE TliE FUSE CABLE IS NOT BETWEEN TliE STATION AND TliE EXPOSURE. TliEREFORE AN 
AOOITIONAI. FUSE LIN( IS REQUIRED BEll4EEN POWER EXPOSURE All! STATION (A). 

4, Tl£ GAUGE OF Tl£ TIP OR TERMINATING CABLE ltJST BE AT LEAST TWO SIZES LARGER THAN ANY F INE-GAUGE 
CONCJ.ICTORS USED AS FUSE CABlE . 

' · FUSE CAi!LE DOES NOT PROVI~ LIGHTNING PROTECTION, 

Fig. 5-lndirect Exposure at Stations 

requirement can be met if the fine-gauge conductors 
are located at one of the following points: 

(a) In the aerial or buried cable at the junction 
pole (see note) 

(b) In the buried cable section between the first 
pedestal terminal and the aerial junction (see 

note) 

(c) In the connecting block wiring at the pedestal 
terminal. 

Note: A minimum of 2 feet (not including 
connections) of fine-gauge (24- or 26-gauge) 
cable is satisfactory for protection reasons. 

4.06 Only 24- or 26-gauge copper distribution 
cable (or equivalent) should be used in random 

separation construction with buried distribution 
closures. This permits the use of fuseless station 
protectors. (Fuse links cannot be constructed in a 
buried splice, however fuse links are present when 
buried service wire is connected at a pedestal.) 
The recommendation to use 24- or 26-gauge distribution 
cable is made with the view of simplifying 
administrative procedures and ensuring proper 
coordination of fusing requirements. As an 
alternative to specifying 24- or 26-gauge distribution 
cable, fuse type station protectors may be used 
with any gauge distribtuion cable. 

4.07 Fuseless protectors may also be used at all 
stations served by open wire, multiple line 
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1 
UNEXPOID PAIR 

UNEXPOSED 
CA~E 

CAlLE TERMINAL 
(UNEXPOSED) 

P!lOTECTOR GROUNDED TO CABLE SH I ELO 
(SEE NOTE) 

NOTE ' 

----, 
FUSELESS I 
STATION P!lOTECTOR 

I 

. 1 ]'""" 
I 

I l ~~KS I 
I 
I 
I 

____ _j 
UNEXPOSED AREA 

,---
I DROP WIRE 
1 EXPOSED 

I 

I 
I 
! 

STATION 
P!lOTECTION 
REQUIRED 

L __ 
EXPOSED AREA 
OR OFF-PREMISES 
EXTENSION 

CA~E SHIELD MUST BE ELECTRICALLY CONTINUOUS 
TO UNO£RGROUND CABLE OR GROUNDED TO AN 
APP!lOVEO STATION GROUND, SUCH AS A WATER PIP£ 
OR POWER IOROUNO ELECTROO£. 

Fig. 6-Exposed Drop From Unexposed Coble 

wire (19 through 24 A WG), or C rural wire (single 
pair, 14 AWG) subject to the following conditions: 

(a) The protector must be grounded to a metallic 
water pipe (buried for at least ten feet) or 

to the ground electrode (rod) or grounding 
conductor of a multigrounded neutral power 
system. Where a unigrounded power system is 
involved, bond to an acceptable grounded 
secondary neutral. A grounded secondary neutral 
acceptable for bonding is one which serves a 
minimum of three customers with the power 
service grounded on the premises. 

(b) The bridling between the service drop wire 
and open wire or mult iple rural wire or C 

rural wire must consist of at least 2 feet of E 
block wire (0.027-inch diameter) fusible link (or 
equivalent), installed as described in Section 
462-240-200. (See Table A for acceptable 
combinations.) 

(c) The service loop must consist of either a 
single-pair drop wire or F multiple drop 

22-gauge. Older types of multiple drop 
wire (0.027-incb diameter) or block wire 
must not be used because this wire 
cannot be protected against fusing on 
tbe premises (available fuse-link E block 
wire bas approximately the same fusing 
characteristics as the multiple drop wire 
and will not provide proper fusing 
coordination). 
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TABLE A 

E BLOCK 
PLANT DROP BRIDLE FUSE 

REOUIRED 

Open Wire 1 pr. or F mult. Yes 

19 AWG Rural 1 pr. or F mult. Yes 

22 AWG Rural 1 pr. No 

22 AWG Rural Fmult. Yes 

24 AWG Urban 1 pr. or F mutt. No 

CRural 1 pr. Yes 

C. Fuse-Type Protectors 

4.08 If the grounding or bridling requirements in 
paragraph 4.07 cannot be met, a protector 

with fuses must be used. 

4.09 A fuse-type protector is required when it is 
necessary to run more than one drop or 

block wire for battery supply. 

D. Protected Terminals 

4 .10 With fuseless protected building terminals, 
it is necessary to have a short length of 24-

or 26-gauge protective cable between exposed plant 
and the terminal to prevent dangerous overheating 
of protectors and possible fire hazard within the 



terminal enclosure as a result of a power contact 
with exposed cab\e. ln NH cab\e terminals or 
1A4A terminal blocks, the 24-gauge stub cable 
serves as a fusible link. The 134-type protector 
is also equipped with a stub cable (26-gauge) that 
serves as a fusible link. Conductor fusing is, 
therefore, confined within the sheath and reduces 
the potential fire hazard. Ready-access terminals, 
however, present a special problem because the 
PIC cable conductors, terminated on connecting 
blocks, cannot serve as fusible links without creating 
the danger of fire within the enclosure. For 
example, if an exposed cable is 24-gauge and if 
24-gauge PIC cable is extended to a ready-access 
terminal in the building, it is likely that conductor 
fusing will occur at or near the terminal posts of 
the protector. This tendency to fuse where the 
conductors are separated, rather than under the 
sheath, is because conductors within a cable sheath 
are closely packed and pairs adjacent to the wires 
carrying current help to dissipate the heat. To 
eliminate a possible fire hazard, the PIC cable 
terminating on the protectors must be at least 
two gauges (A WG) larger than the fuse cable. 
Where a ready-access terminal is installed on the 
exterior of a noncombustible wall or in a fire-resistant 
enclosure on the exterior of a combustible wall, 
24- or 26-gauge PIC cable in the terminal may 
serve as the fusible link. Specific applications of 
fine-gauge protective cable to provide safe fusing 
arrangements for ready-access terminal installations 
are described in Section 638-205-015. 

E. PBX Protection-General 

4.11 Protection requirements for exposed lines 
serving PBX equipment, and for some 

off-premises lines, may be different from those of 
a station served from a central office. (Off-premises 
lines originate at the PBX and are usually exposed, 
ie, PBX lines serving stations remotely located from 
the PBX.) Protection requirements are similar in 
that a protector (spark gap and fusing as applicable) 
is required on all exposed lines terminated in a 
PBX, lines served by a PBX, or stations served 
from a central office. This requirement applies to 
both electromechanical and electronic PBXs. 

4.12 Where only a few exposed Central Office 
trunks serve a PBX, fuseless station protectors 

can be used in accordance with the provisions of 
paragraphs 4.04 through 4.07. Where two or more 
drop wires are used for battery-feed purposes, 
fuse-type protectors are recommended (instead of 
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fuseless protectors) to simplify the special wiring 
methods necessary [or limiting current drain through 
one protector mounting. 

4.13 Where exposed cable pairs are extended into 
buildings, 134-type protectors with 26-gauge 

conductors in the terminal stub cable are often 
used for PBX protection. With this or similar type 
protectors, 60-type fuses must be installed on each 
line conductor exposed to power as described in 
paragraph 4.02. Mounting arrangements and 
hardware for 60-type sneak fuses with fuseless 
type protector mounts are described in Section 
460-100-400. It should be recognized that stub 
fuse links or station fuses are not substitutes for 
sneak fuses where sneak fuses are required (paragraph 
4.14). Sneak fuses can be operated on low magnitude 
currents that will not affect stub fuse links or 
station fuses. Sneak fuses do not provide 
lightning protection. When main frame type 
equipment that is not listed by Underwriters 
Laboratories (such as the 302- or 303-type connectors) 
is used in subscriber buildings, it must be mounted 
in a dedicated, enclosed space exclusively for 
telephone communications equipment (main frame 
room) and under control of the telephone company. 
The application of 302- or 303-type connectors 
equipped with 4A protectors with heat coils is 
described in Section 636-320-100 and 636-330-100, 
respectively. 

4.14 As stated in paragraph 4.13, electromechanical 
and electronic-type PBX circuits require 

additional protection in the form of sneak fuses 
(60-type) or heat coils. These devices must be 
provided for central office trunks, tie trunks, 
off-premises extensions, and ringing feeders or 
any other circuits exposed to power (paragraph 
3.02) that have a low impedance path to ground 
(see applicable practices for sneak fuse requirements, 
eg, 460-100-400). 

F. Customer Premises Electronic Equipment Protection 

4.15 Electronic-type station equipment installations 
must meet definite lightning protection and 

grounding requirements. Most of these requirements 
are in addition to the general requirements described 
above and are further discussed below. It is 
recommended that SDs and BSPs for a particular 
type of Electronic Station Equipment be reviewed 
for requirements peculiar to that equipment. 
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4.16 The building entrance facility protector 
must always be connected to an 

approved ground . via the shortest and 
straightest practical route (see Section 
631-400-102). Figures 7 through 14 illustrate 
methods for selecting an approved protector ground. 

4.17 A Single Point Ground (SPG) terminal is 
provided on electronic station equipment. It 

is the only acceptable point for connection from 
the equipment to the external protection grounding 
system. The Single Point Ground terminal is 
designated differently for various types of electronic 
station equipment; refer to applicable BSPs and 
SDs. For example, the PBX Single Point Ground 
terminal for the DIMENSION"' has been called the 
"Wall Mounted Ground Window." The PBX Single 
Point Ground terminal for the 800/801 systems is 
called the "T&B" (Thomas and Betts) lug. The 
Single Point Ground terminal for key systems is 
called the power supply output circuit ground (local 
ground). 

Electronic PBX Protection 

4 .18 The PBX Single Point Ground terminal must 
always be connected to the closest approved 

ground or closest approved floor ground in a 
high-rise building. Approved ground can be 
determined by using the guidelines in paragraph 
7.07 and approved floor ground determined by the 
guidelines in paragraph 9.08. 

4.19 The PBX Single Point Ground terminal must 
also be connected to the ground lug located 

on the building entrance facility protector (carbon 
block or approved gas tube) with a coupled bonding 
conductor. The reason for bonding the PBX Single 
Point Ground terminal to the protector ground lug, 
with a conductor closely coupled to the pairs 
feeding the PBX, is to minimize potential differences 
between the PBX pairs associated with the bui lding 
entrance protector ground and the local ground 
associated with the sensitive electronic circuitry. 
The mutual impedance of this coupled bonding 
conductor to the pairs feeding the PBX causes 
transformer action similar in effect to that obtained 
when a neutralizing transformer is used. The 
following options exist for the coupled bonding 
conductor between the PBX Single Point Ground 
terminal and the ground lug on the protector: 

(a) If the installation conforms to the definition 
of a high-rise or low-wide building stated in 
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Part 9, then the PBX Single Point Ground 
terminal is connected to the coupled bonding 
conductor which has been provided in accordance 
with Part 9. The construction described in 
Part 9 assures a connection to the protector 
ground lug. 

(b) If the installation does not conform to the 
r.efinitions of a high-rise building as stated 

in Part 9, then the coupled bonding conductor 
can be obtained via: 

(1) A wire tie-wrapped to the cabling between 
the protector and PBX; 

(2) Spare pairs in the cabling between the 
protector and PBX; 

(3) The shield of the cable between the 
protector and PBX, providing the cable 

has a continuous metallic shield. 

The BSPs describing PBX equipment specify 
gauge of this coupled bonding conductor and 
the number of spare pairs required. Typical 
values for the bond connection are 10-gauge 
copper for (1) above, or a minimum of 6 spare 
pairs of 24 gauge inside wiring cable for (2) 
above. If option {3) is employed, it is imperative 
to maintain shield continuity as well as verify 
that construction of bonds has been completed 
with acceptable permanent hardware and not 
with temporary hardware such as two B Bond 
clips with a single 14-gauge appliance wire. If 
this continuity cannot be assured, then one of 
the other options must be employed. If the 
option of 6 spare pairs is used to provide the 
bond as specified in (2), then at every point 
where these pairs are connected, cross-connected 
or accessible, Form-3013B must be used to tag 
and identify these pairs as grounding conductors 
for the PBX. Splices in bonding or grounding 
conductors reduce reliability and must be avoided. 

4 .20 Electronic PBX systems are vulnerable to 
surges entering the telephone cable plant, 

associated AC power facilities, and lightning strikes 
to the building housing the PBX. (Refer to 
paragraphs 3.02, 3.08, 3.09, 3.14 and Part 9 for 
appropriate guidelines.) Care must be taken to 
ensure that all talking and signaling pairs associated 
with electronic PBX systems that leave the building 
housing the PBX in exposed facilities are protected 
at both ends. If the facilities are exposed to only 
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t()TES : 
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Fig. 7 -Selecting an Approved Ground 
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NEUTRAL (CONNECTED TO POWER GROUND 
WIRE WI THIN SERVICE ENTRANCE BOX! 

METER 

EARTH 

. \. .. _ 

FROM 
PROTECTOR 

~ • 
BUILDING 
STEEL 

5~:"::'~'-1.t..!;p,i~~.t\ ACCEPTABLE 
COLO WATER 
PIPE 

STEEL PILING 0~ 
CONCRETE ELECTRODE 

Fig. &-Acceptable Water System or Building 
Ground-Power Service Grounded to Cold 
Water Pipe and Grounded Building Steel 

lightning, then station protectors are required at 
both ends. If the facilities are exposed to lightning 
and/or power, then station protectors, and fuse 
links (cable fuse) are required at both ends. Sneak 
current fuses are required on circuits exposed to 
power that have a low impedance path to ground. 

4.21 All station protectors including those for 
trunks and off-premises extensions in tbe 

same building should have the ground terminals 
bonded to the PBX equipment Single Point Ground 
terminal and to the approved ground in accordance 
with the external wiring and spacing criteria shown 
in Fig. 15A or Fig. 15B as applicable. 

4.22 If gas tube protector units other than the 
11A1A, 11B1A or equivalent are used to 

reduce maintenance, they must be paralleled with 
carbon block protectors (see gas tube limitations 
Section 876-101-100). Gas tube and carbon 
block protectors should be installed at 
the same location for maximum effectiveness 
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NEUTRAL (CONNECTED TO POWER GROUND 
WIRE WITHIN SE!itVICE ENTRANCE 80X l 

POWER 
GROUNDWIRE--r-rh' 

EARTH 

~ ... 

BUILDING 
STEEL 

f>ROVIDE N0.6 GROUND WIRE BONO 
FOR CONTINUITY TO BUILDING GROUNO 
IF OPTION (d I IS USEO FOR 
PIIOTECTOR GROUND. 

Fig . 9-Acceptable Water System or Building 
Ground-Power Service Grounded to Building 
Footing Ground 

at reasonable cost. If any protectors are 
installed near the PBX at a separate location from 
and, in addition to, the building entrance facility 
protectors, sneak current fuses will be required in 
each pair between the separate protectors to guard 
the branch cabling against excessive current flow. 
The addition of sneak current fuses made necessary 
by separated protector locations could easily negate 
the maintenance cost advantages of using gas tubes. 

G. Key Telephone System Protection 

4.23 The grounding and special protection 
requirements for key telephone systems (KTS) 

are generally similar to those for PBXs although 
somewhat less complex due to the smaller size 
and complexity of the KTS systems. (Refer to 
Section 518-010-105 for a thorough coverage of the 
grounding and special protection requirements for 
KTS.) 
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NO 6 GROUND WIRE BONO 
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Fig. 12 - Acceptable Water System or Building Ground 

not Ava ilable - Non-MGN Power Service 

Grounded to Ground Rod 

ACCEPTABLE 
COLO WATER 

FROM 
PROTECTOR 

~ • CONNECT 
PROTECTOR 
GROUND WIRE 
TO~ 
GROUND POINT 
A OR B 

VERT ICAL 
STEEL 
RI SER 

BONO BUILDING 
STEEL TO 
WATER PIPE IF 
OPTION ( b ) 1$ 
US£0, IF NOT 
ALREADY 
BONO EO. 

PIPE ----r--::r:r•c::===~t==~=<'f=? 

EARTH EARTH 

PROVIDE NO. 6 GROUND WIRE 
h BONO IF NOT ALREADY 

r =-,.. ~ =- ........ -= • .,.._.-=,..,.. =- = & '" BONDED. REQUIRED EVEN 

POWER THOUGH WATER SYSTEM IS 
GROUND ROO CONSIDERED UNACCEPTABLE. 

Fig . 11 - Acceptable Water System or Building Ground 

not Ava ilable-MGN Power Service Grounded 

to Ground Rod 

~_.._.____1~~~~ 
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FROM 
PROTECTOR 

UNACCEPTABLE 
BUILDING STEEL 

f ig . 14-Acceptable Water System 01' Bu ilding Ground 
not Available-Power Service not Grounded 
or No Power on Premises 

4 .24 Key telephone power supplies are presently 
designed in such a manner as to only require 

a coupled bonding conductor from the power supply 
Single Point Ground terminal to the station protector 
ground lug. This bond, when provided in accordance 
with this section, satisfies all necessary and sufficient 
ground connections for KTSs and an additional 
connection to a nearby approved ground (as is 
required for PBX systems) shall not be made. If 
a key telephone installation conforms to the definition 
of a high-rise or low-wide building as stated in 
Part 9, then t he coupled bonding conductor to the 
protector can be provided using the same guidelines 
outlined in paragraph 4.19(a) for PBX systems. If 
a key telephone installation does not conform to 
the definition of a high-rise or low-wide building, 
t hen t he guidelines outlined in Section 518-010-105 
for providing this coupled bonding conductor should 
be followed . 
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4 .25 The following additional recommendations 
for the KTSs are made: 

(a) Where remote stations are connected to the 
KTSs via exposed facilities, then protection 

is required on both ends of the facility. This 
protection may consist of station protectors at 
both ends if facilities are only exposed to lightning, 
or fuse links (cable fuse ) and station protectors 
if facilities are exposed to lightning and/or 
power. The KTSs do not presently require 
sneak current protection since the equipment 
does not contain a low impedance path to ground. 

(b) When more t han one station protector is 
used to serve a single KTS, then the 

requirements for bonding can be obtained using 
the same criteria outl ined in paragraph 4.21 
(Fig. 15) for PBX systems. As stated before, 
no connection from the key telephone power 
supply Single Point Ground terminal to a nearby 
approved ground should be made. 

(c) If gas tube protectors other than the 11A1A, 
llBlA, or equivalent, or if any protectors are 

used at the KTS in addition to and at a separate 
location from the building entrance protector, 
then the recommendations in paragraph 4.22 
must be followed, including the use of sneak 
current fu ses. 
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2. SEE PARAGRAPH 4. 19 
3. SEE PARAGRAPH 4. 17 
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5. LOCATION OF PROTECTORS 

A. General 

5.01 Detailed instructions relating to the installation 
of protectors at both indoor and outdoor 

locations are contained in Division 460. Some 
general considerations involved in selecting protector 
locations are outlined in the following paragraphs. 

B. Indoor Station5 

5.02 Where protectors are placed inside a building, 
it is desirable to select a location accessible 

for maintenance as near as possible to the point 
where the power service enters the building. Also, 
protectors should be located with the idea of limiting 
the length of line conductor and ground wire within 
the premises. With fuseless protectors, the line 
conductors remain grounded for the duration of a 
power contact and the voltage on the wire cannot 
rise sufficiently to create a hazard. To ensure 
t his safety feature, the length of ground wire from 
the protector should be as short as possible in 
order to provide a low-impedance path to ground. 
Protectors such as the 123- and 128-types can be 
mounted directly on a water pipe by means of a 
72A or 90A bracket, respectively. Minimizing the 
length of- bond wire from the protector to the 
power ground is also important. Protectors should 
be located to minimize the length of ground wires 
and bonds to the power grounds. 

5.03 In selecting a location for fused protectors, 
a compromise between length of ground wire 

and length of drop conductors may be necessary. 
In such cases, it is preferable to have the conductors 
on the line side of the protector as short as possible. 
This is recommended because the line conductors 
are likely to remain energized for some time after 
the fuses operate. 

Pcige 20 

C. Outdoor Stations 

5.04 In general, outdoor stations served by exposed 
conductors require standard station protection 

with the ground connected as specified in Section 
460-100-400. Figure 16 shows that carbon block 
protectors should be used for many stations 
(particularly coin telephones) that have in the past 
been treated as unexposed. For example, protectors 
are necessary because of lightning exposure of the 
serving buried or underground plant erroneously 
thought to be unexposed to lightning, or lightning 
exposure of aerial power facilities serving the station 
or booth. The warning in paragraph 3.09 describes 
the latter situation. (Refer to Section 506-410-400 
for treatment of single-slot coin telephones under 
exposure conditions.) However, some outdoor 
stations require special grounding arrangements to 
prevent a possible shock hazard to persons using 
the telephone. These stations are as follows: 

(a) Public Telephones: Metallic outdoor 
station assemblies, such as booths and drive-up 

or walk-up telephones that have a power supply 
for lighting, should be grounded as instructed 
in Section 508-100-100. At these stations, the 
telephone set housing and booth structure must 
be connected to the electric service ground to 
prevent exposed metal parts from becoming 
accidentally energized by a short ci rcuit in the 
internal power wiring. Grounding the station 
assembly to the power ground ensures operation 
of the branch circuit fuse, thereby preventing a 
possible shock hazard. Common grounding of 
power and telephone protection is automatically 
provided when the station protector ground is 
connected to the housing assembly of the 
subscriber set or to the booth structure. 

(b) Stations on Wood Poles: Where a 
station served by exposed conductors is to 



be installed on a wood pole, a location having 
the best available ground for the protector should 
be selected. The most desirable location is a 
pole that has an existing vertical ground wire 
connected to a multigrounded neutral conductor 
and a driven ground electrode. The vertical 
ground wire should be used for grounding the 
station protector. Where a vertical run of ground 
wire is to be established, telephone company 
personnel may drive the ground rod and run 
the wire to the top of the telephone space. At 
this point, the wire should be bonded to the 
cable strand and left in a coil of sufficient length 
for the power company to extend to the neutral 
conductor. A station should not be placed 
on a pole ha ving a p o w er ver tical 
ground wire for lig h tning p r o tec tion 
unless the gr ound wire is connec ted to 
a multigrounded ne utral conductor. The 
reason for this precaution is to avoid the effects 
of a rise in voltage-to-ground resulting from the 
operation of lightning protection devices on the 
power system. This condition might present a 
shock hazard or interrupt telephone service by 
grounding the station protector. If an acceptable 
grounding medium (such as a multigrounded 
neutral) is not available, the protector should 
be grounded to a station ground rod placed about 
2 feet from the base of the pole, provided that 
the station is served from cable. Where the 
station is served from wire plant (open, rural, 
urban), the ground rod should be supplemented 
by a ring of B ground wire placed approximately 
6 inches d~ep and enclosing the ground area on 
which a telephone user would stand . 

(c) Stations on Metal Poles: The use of 
metal poles for telephone stations should be 

avoided, wherever possible, because special 
installation and maintenance measures may be 
necessary, which can increase the cost of the 
job. More important, however, is the possibility 
of electric shock and damage to station equipment, 
which may be difficult to elimi nate. To guard 
against such hazards, t he fo llowing precautions 
must be observed: 

(1) Where telephone conductors are unexposed 
and t he power circuits on t he metal pole 

are not in excess of 300 volts (rms) to ground, 
station protection or special precautions are 
not required . !The presence of power circuits 
on a single pole may not affect t he exposure 
status of the tel ephone plant, as explained in 
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paragraph 3.14(b).] Where exposed telephone 
conductors are involved, however, the station 
protector ground should be connected to the 
metal pole. This precaution must be observed 
in all cases, even though other means of 
grounding the station protector are employed. 
If the metal pole is bonded to a low-impedance 
ground (such as a water pipe) or to a 
multigrounded neutral or equivalent, no 
additional grounding of the station protector 
is required. If the metal pole is not effectively 
grounded, the protector ground should be 
connected to a station ground rod placed about 
2 feet from the pole. The ground rod should 
be bonded to the pole near the ground line. 

(2) Where a metal pole supports power circuits 
(open-wire or in conduit) of more than 300 

volts (rms) to ground, the telephone station 
should not be installed unless the pole can be 
grounded to a metallic water pipe or to a 
multigrounded neutral. Where telephone 
circuits are exposed, the protector ground 
need only be connected to the pole, which 
must be bonded to a metallic water pipe or 
to a multiground neutral. 

6 . STATIONS AND PBXs REQUIRING SPECIAL 
PROTECTIVE MEASURES 

A. General 

6.01 Special protective measures are generally 
required for stations located in areas where 

abnormal electrical disturbances outside the telephone 
system can create a shock hazard or cause damage 
to telephone facilities. Station installations requiring 
special protection considerations are as follows: 

(a) At power substations or generating stations 
where excessive ground potential rise may 

be experienced. 

(b) Where privately owned communication circuits 
are connected to Bell System facilities and 

the privately owned circuits are in structural 
conflict or in joint use with power circuit s not 
suitable for general joint use. 

(c) Where Bell System facilities are leased for 
the operation of "foreign" signaling circuits 

that might apply excessive voltage on the system 
facilities. 
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Fig. 16-Coin Telephone Protection Requirements 

(d) Where customer-owned PBX, station, or 
terminal equipment is connected to Bell 

System facilit ies t hrough Bell Sys tem owned 
interconnecting units. 

6 .02 The application of special envi ronmental 
protective measures at power substations to 

protect wire-li ne communications facilities serving 
the power substation is described in Section 
876-310-100. Measures applicable to the situations 
in paragraph 6.0l(b), (c), and (d) are described in 
Division 876, Layer 6. Described in paragraphs 
6.03 through 6.08 are other installations where it 
is desirable to employ special or auxiliary protection 
so that maintenance of station protectors may be 
reduced. 
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B. Power Substation Vicinity 

6.03 Careful consideration should be given to the 
problems and consequences of serving 

subscriber premises located within the influence of 
a power station ground mat. For example, if a 
residential development or an industrial or business 
complex is affected, then large numbers of strategically 
placed protectors equipped with gas tubes may be 
required, particularly if grounding structu res are 
not extensive th roughout the area. When potential 
rise exposure magnitudes are large and when the 
dielectric strength of the serving facilities could 
be exceeded (affecting service reliability), isolating 
or neutralizing transformers may be required (ie, 
a large business with a PBX may require neutra lizing 
transformers). Telephone cable serving a power 



station should be dedicated to that purpose. Other 
subscribers within the influence of the same power 
station should be served, if possible, by a separate 
cable; or, as an alternative, the splice point from 
a common cable serving the power station and 
other subscribers should be made at a sufficient 
distance from the power station so that ground 
potential rise limits will coordinate with requirements 
of the power station communication services. 
Section 876-310-100 should be consulted for protective 
transformers, cable splicing, and grounding requirements 
if these exposure co nditions are encountered. 
Section 876-400-100 describes procedures for 
minimizing potential differences between conductors 
and shield in the common use cable serving 
subscribers when that cable passes through the 
ground potential rise influence of a power station 
ground mat. 

C. Remote Locations 

6 .04 Telephone stations are sometimes bridged 
on circu its of tru nk open-wire lines and are 

called "toll stations." These stations and remote 
rural subscriber stations may serve fire warden 
towers, airports, etc, where continuity of service 
is very important. At such stations, lightning 
exposure may be severe, and prompt maintenance 
of service is often difficult because of the remoteness 
of the location. To improve the maintenance at 
these highly exposed stations, the regular carbon 
block station protectors may be supplemented with 
gas tubes. 

D. Commercial Radio and Television Transmitting 
and Receiving Stations 

6 .05 In general, telephone facilities at commercial 
radio and television transmitting or receiving 

stations located in built-up areas where low-resistance 
grounds are available will not require special 
protective measures. Common grounding is essential 
at all stations, however, to limit differences in 
voltage and to reduce the effects of high-frequency 
induction . At locations outside of urban areas, 
radio and television towers are exposed to frequent 
lightning strokes, and special protective measures 
are recommended as follows: 

(a) If the station is served aerially, the cable 
in the pole-to-building span should have 

polyethylene-insulated conductors. Where the 
entrance cable is underground or is buried, PIC 
cable with PASP-type sheath should be used. 
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When the entrance cable is in metal conduit, 
the shield should be bonded to the conduit at 
the underground pole and in the building. At 
all stations, t he shield of the entrance cable 
should be grounded in the building to the radio 
station grounding system. At the junction of 
the main distribution cable and the entrance cable 
the shield should be bonded, if necessary, to 
provide electrical continuity. If an insulating 
splice is required for corrosion reasons, a KS-14595 
List 1 or 2 capacitor (or equivalent) should be 
bridged across the splice to maintain a path to 
ground. Small-diameter aerial branch cables, 
even though supported on strand, may not have 
sufficient current-carrying capacity to prevent 
lightning damage. To provide additional conductivity 
for the shield, a B ground wi re should be placed 
parallel with the cable in the pole-to-building 
span. This wire should be connected to each 
end of the strand dead-end and to the station 
ground. Also, any branch cable not supported 
on strand, either in the aerial span or on the 
building, should be paralleled at these locations 
with a B ground wire connected between the 
last point of strand attachment and the station 
ground. Similar reinforcement of the shield 
should be provided for a branch cable in an 
underground dip or buried between the entrance 
pole and the station. 

(b) Full-count protection should be provided at 
the cable terminal in the building. Precautions 

should be taken to ensure that protection is kept 
intact at all times. The protector ground wire 
should be connected to t he feeder cable shield 
and to the station ground. 

(c) Where drop wire is used for service to the 
station, 6-mil protector blocks should be 

provided between the cable shield and all pairs 
(including nonworking pairs) in the cable terminal. 
Standard station protection must be placed in 
the building, and the ground terminal of the 
protector should be connected to the radio or 
television station ground. Gas tubes such as 
the 6A or 6B type may also be added to reduce 
maintenance of carbon block protectors. 

(d) In addition to the ar rangements covered in 
items (a), (b), and (c), full -count protection 

wi th 6-mil blocks should be employed on the 
branch cable if t he branch cable is connected to 
a main cable containing pulp- or paper-insulated 
conductors. Drop wires from terminals on the 
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main cable within 1000 feet of the branch cable 
should also be protected with 6-mil blocks. A 
low-resistance ground consisting of D ground 
rods or a counterpoise ground of 104-mil or 
128-mil copper wire should be installed on the 
main cable near the branch cable junction. This 
ground should be located outside the influence 
of the radio station ground. However, this will 
not be possible when a buried parallel wire is 
used to increase shield conductivity, as discussed 
in item (a). Where exposure to lightning is 
usually severe, 6-mil blocks may be necessary; 
if maintenance is a problem, the use of gas tube 
protectors on all pairs in the main cable at the 
branch cable junction may be justified. 

6.06 The purpose of full-cou nt protection is to 
limit and equalize the voltage between cable 

shield and all conductors at protector locations. 
Between protector points, a conductor-to-shield 
voltage can develop where there are paths to ground 
via telephone anchor guys or arcing to power ground 
wires that have normal clearance to te lephone 
plant. The magnitude of the voltage for a given 
shield current will depend upon the conductivity 
of the shield and the spacing between protectors. 
Under severe lightning conditions, the voltage 
developed in relatively short sections between 
protector points may be high enough to cause 
dielectric failure of paper- or pulp-insulated cable 
conductors. An excellent solut ion to t his problem 
is the use of PIC cable for all new installations 
and for replacement purposes at radio stations. 

6.07 Protection considerations for Bell System 
radio stations are described in Section 

876-210-100. 

E. Mobile Homes and Recrea tional Vehicles 

6.08 The metallic structure of many types of 
mobile homes and recreational vehicles and 

their location (usually in suburban and rural 
environments) may contribute to severe lightning 
and power exposures. Experience has indicated 
the advisability of using the B voltage tester to 
verify that the mobile home body or chassis is not 
energized prior to installation work. The station 
protector should be placed as near the mobile home 
as possible. A separate station protector 
ground wire, bonded to th e mobile h ome 
chassis, m ust be provided. If a mobile home 
has a seal that shows it is wired to meet requirements 
of ANSI A119.1 and NEC Cl AND if the mobile 
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home is permanently wired using conduit (not plug 
and cord connected) it will not be necessary to 
bond the mobile home chassis to ground as it is 
already bonded through the conduit or power ground 
conductor. The power service green wire must 
not be used as the station protector ground. The 
telephone station protector ground and the power 
ground must be commonly bonded together. The 
mobile home is treated as a permanent type home 
where telephone service is concerned in that the 
mobile home is usually moved into place and remains 
there indefinitely. Protection and grounding 
requirements for mobile homes is covered in Section 
461-220-100. Recreational vehicles such as small 
camp trailers, camper trucks, motor homes, or 
boats are moved about often. The telephone 
service, protection , and grounding requirements fo r 
these vehicles differ from that of mobile homes 
and is covered in Section 461-220-101. 

7 . STATION AND PBX PROTECTOR GROUNDING 

A. General 

7.01 If telephone equipment and wiring are isolated 
from ground (earth) and from metallic or 

grounded structures such as gas and water pipes, 
heating systems, power conduit and wiring, and 
"foreign" communication facilities, abnormal voltages 
may develop on these systems as a result of power 
contacts or lightning disturbances. The voltage 
differences that may exist between the various 
structures must be equalized or limited by common 
grounding to red uce shock hazard and to prevent 
arcing and damage to equipment or property. 

B. Effective Station Grounding Systems 

7.02 Effective voltage equalization between 
conducting surfaces is a basic consideration 

in achieving effective grounding. Equalization 
between a station ground and rower ground is 
accomplished by providing low-impedance connections 
or bonds between the station protector ground 
and the power ground system. The effectiveness 
of any telephone station power neutral ground 
system in limiting lightning surge voltages to earth 
and in providing adequate voltage equalization (to 
coordinate with the dielectric strength of associated 
equipment) is a function of the surge impedance 
(rather than resistance) of the entire grounding 
system. This includes not only the impedance of 
the grounding electrode but a lso the impedance of 
the connections between the equipment and the 



buried groundi ng electrode. This enti re front-of-wave 
voltage drop via the grounding con nection to earth 
(IZ) is expressed as VFand defined in the expression 

where 

VF = Lc ~ (di/dt) 

di/dt 

Self-inductance of the ground 
connection in Henrys per foot 
(an ~ppropriate average value 
for telephone purposes is 
0.4 x 10-6 Henrys per foot) 

Distance from end to end of 
the grounding conductor in feet 

Ratio of change in o:urrent in 
amperes per unit of time in 
seconds 

The subsequent discussion is concerned with practical 
application of the above expression. (Refer to 
Section 876-101-130 for a list of references and 
extensive discussion of grounding theory, impulse 
characteristics of grounds, effective grounding 
systems, self-inductance, surge impedance, etc.) 

7.03 Figure 17 illustrates the transient voltage 
relationships t hat exist when a telephone 

protector is discharging lightning current. Assume 
that lightning ei ther str ikes the drop or the 
associated plant in the vicinity of a subscriber 
station. Some proportion of the total stroke current 
will discharge through the protector gaps and flow 
on the grounding conductor to t he cold water pipe 
at point b. Ultimately this stroke current reaches 
earth via the buried section of water pipe. Voltage 
V3, produced by cu rrent Is flowing between points 
a and d, will appear between the telephone set 
and the power equi pment enclosu re. Potential 
\ ·, , appearing between the telephone sets and 
plumbing, is somewhat less than V3 since it is only 
that voltage drop developed between points a and 
b. Another source of extraneous longitudinal 
potential tha t can appear in t he vicinity of a 
telephone set is from lightning surges entering 
the premises over the power service conductors 
and producing a potential drop in the neutral 
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grounding conductor between points c and d. The 
magnitude of such voltage is a function of the 
length of the power neutral grou nding conductor 
over wh ich we have little control. 

7.04 To obtain some quantitative feel for the 
magnitude of inductive voltage likely to 

develop when stroke current enters a station 
conductively, two of the voltages shown in Fig. 17 
should be considered: (a) v,, which develops in 
the protection ground lead between points a and 
b; and (b) V3, consisting of the voltage appearing 
between points a and b plus V2 developed in the 
section of pipe from point b to point d. In each 
case the discharge voltage developed in the protector 
and mounting will supplement the potential drop 
appearing in the ground path. Under heavy current 
discharges, the drop across the protector may equal 
that of its initial sparkover . Referring back to 
the formula in paragraph 7.02, assume the following 
conditions: 

(a) The simplified waveshape of lightning stroke 
current from Fig. 18 (di / dt) at the station 

is 1000 amperes/ microsecond. 

(b) ~ = length of conductor from a to b = 10 
feet; from b to d = 5 feet. 

(c) LG = 0.4 X 10"6 Henrys/ foo t self-inductance 
(a good average figure for telephone work 

due to mutual impedance effects of nearby 
conducting objects). 

V 1 voltage 

V F (0.4 X 10-6 ) X 10 (1. 01~ !O' ) 

4,000 volts 

vl voltage 

VF (0.4 X 10-' ) X 5 {1.~~ ~O' ) 

2,000 volts 

6,000 volts 

Page 25 



SECTION 876-300-100 

NEUTRAL 
GROUNDING 
CONDUCTOR 

TO POWER LI NE 

TELEPHONE CROP WI RES 

APPLIANCE 

METALLIC WATER PIPE 

Fig . 17 -Subscriber Station Protection Problem 

7.05 The calculations in paragraph 7.04 show that 
the voltage that might appear between 

components of the subscriber set and a grounded 
power enclosure (V3, Fig. 17) would be about 6000 
volts on the front of the surge. Although this 
magnitude of voltage is rather high, it exists for 
a very short interval of time (approximately 10 
microseconds). This example should demonstrate 
clearly why effort should be made to avoid long 
ground leads in the planning of a subscriber 
installation. Ideally, all three utilities (power, 
telephone, and water) should enter the premises 
at approximately the same point to minimize the 
length of the grounding conductors. A helpful step 
in reducing the length of ground leads is the 
practice of ::~ounting the station protector directly 
on a watc.- pipe with a grounding strap. This 
minimizes voltages between station apparatus and 
conducting objects associated with the plumbing. 
Even with this improvement, a significant length 
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of water pipe ground conductor may remain between 
the point where the station protector is mounted 
on the pipe and the point where the power neutral 
grounding conductor is connected to the pipe. The 
remedy in this case is to mount the station protector 
on the pipe as close as is practical to the point 
where the power neutral conductor is connected to 
minimize potential differences. 

C. Hazard of Separate Grounds 

7.06 If separate grounds were to be used for 
telephone and power protection, a person 

using a telephone located near a lamp or other 
grounded object might be exposed to electric shock. 
This hazard has been reduced as much as possible 
by providing high dielectric strength in the station 
equipment. The possibility of equipment damage 
would be increased with separate grounding systems. 
For example, in te lephones employing 60-Hz power 
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1600 A 
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Fig . IS-Simplified Waveshape of Stroke Current in Station Ground lead 

for the dial light, the transformer is exposed 
continuously to voltage differences between the 
primary winding associated with the power source 
and the secondary winding connected to telephone 
wiring. The prevention of electric shock and station 
damage points up the need for common grounding 
to equalize or limit hazardous voltage differences. 

D. Selection of Grounds 

7.07 The increasing use of a nonmetallic underground 
piping (such as those made of concrete or 

plastic) have made both public and private water 
systems substantially less reliable as grounds than 
previously when water systems were constructed 
of metal piping. New construction very often uses 
plastic underground piping and existing metal 
systems are often repaired, replaced or altered 
using plastic piping. The 1978 National Electrical 
Code now recognizes this fact in both Articles 250 
covering grounding of power services and Article 
800 covering grounding of communication protectors. 
Water pipe electrodes are no longer the first and 
only choice as a grounding electrode. The NEC 
now stresses the bonding together of all available 
electrodes into a system and the preferential choice 
for grounding the power is to any point on that 
system. The first choice for grounding of protectors 
is to the nearest available location on the system 
or to the power service conduit or grounding 
electrode conductor which is connected to the 
system, whichever results in the shortest 
run of grounding conductor. The system 
consists of a bonded-together assembly of all of 
the following electrodes which are available at the 
premises or structure: 

(1) A metal underground public or private water 
pipe with at least 10 feet of metal pipe in 

direct contact with the earth 

(2) The metal frame of a building where effectively 
grounded 

(3) A concrete encased electrode described in 
the NEC" as follows: "An electrode encased 

by at least 2 inches of concrete, located within 
and near the bottom of a concrete foundation 
or footing that is in direct contact with the 
earth, consisting of at least 20 feet of one or 
more steel reinforcing bars or rods of not less 
than 1/2 inch diameter, or consisting of at least 
20 feet of bare solid copper conductor not smaller 
than a No. 4 A WG." 

(4) A buried ground ring is described in the 
NEC" as follows: "A ground ring encircling 

the building or structure, in direct contact with 
the earth at a depth below earth surface not 
less than 2-1/2 feet, consisting of at least 20 
feet of bare copper conductor not smaller than 
No.2 AWG." 

•Reprinted from the 1978 National Electrical Code, Copyright 

National Fire Protection Association, Boston, MA 02210. 

7.08 Article 250-81 of 1978 NEC• states: 
"Continuity of the grounding or the bonding 

connector to interior piping shall not rely on water 
meters." Connections to water pipe electrodes 
should be made at a point where normal maintenance 
of meters and pumps or the installation of insulating 
sections for reducing vibration will not interrupt 
the grounding circuit. Insulated sections of pipe 
should be bypassed with a No. 6 bond wire (after 
consultation with the property owner) to maintain 
common grounding of the interior piping section. 

7.09 In addition, it is required that the protector 
ground, power ground and interior metal 

water piping always be bonded together. Do not 
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use a gas pipe as the grounding electrode for a 
protector. 

7.10 Where the elements of the grounding system 
exist at the premises, the selection of protector 

ground and the required bonding, covered in Fig. 
7 to 14, will result in the best choice of ground 
and all of the necessary bonding. 

7.11 Where the elements of the grounding system 
do not exist, it is still essential that power 

and telephone grounds be common and bonded to 
interior water piping even though unacceptable as 
an electrode. Where the power service is other 
than MGN and is grounded to a ground rod, it is 
not permissible to ground tht protector directly to 
the power. In this case a separate telephone 
ground must be used and bonded to the power as 
shown in Fig. 12. 

7.12 Grounded metallic structures (such as buried 
tanks, pipes, conduits and building steel) 

may be used for protector grounds when such 
structures will provide a better ground than a 
driven electrode. If the electric service is grounded 
to a buried metallic structure, the telephone protector 
ground should also be connected to the same 
structure. Also make sure there is a bond to the 
interior water pipe. 

7.13 Where none of the previously described 
grounding electrodes is available, standard 

ground rods must be used for grounding station 
protectors. 

8. BONDING OF POWER AND TELEPHONE GROUNDS 

8.01 The procedures outlined in paragraphs 7.06 
through 7.13 are intended to accomplish 

common grounding of power and telephone protection 
at the subscriber station. Wherever the situation 
results in separate grounds, the following arrangements 
must be followed: 

(a) Special environmental protection is required 
for cable servi ng power stations or power 

switchyards. (Refer to Section 876-310-100 for 
complete information on protection in this hostile 
environment.) 

(b) If an acceptable public or private water 
system is avai lable and the power service 

is grounded to a driven electrode, the telephone 
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protector ground must be connected in accordance 
with Fig. 10. 

(c) Where power and telephone grounds are 
connected to separate rods, they must be 

commonly bonded together. If structural conditions 
make it impractical to run wire for the entire 
distance between rods, a metallic pipe of a cold 
water system (which is not likely to be disconnected 
or rearranged) may be used as part of the 
bonding run, although the pipe may not be 
acceptable for grounding station protectors. 
Building steel may also be used as part of the 
bonding run. In such cases, both the power 
and telephone ground rods must be bonded to 
the water pipe with a No. 6 wire. (See Fig. 
12.) 

(d) Where a power ground is not provided, the 
telephone protector must be grounded to an 

acceptable ground. A follow-up procedure must 
be established where the customer has the 
power grounded in accordance with the National 
Electric Code and then informs the telephone 
company when the ground is installed. The 
bond must then be placed by the telephone 
company. 

8.02 To conform with recommendations of the 
National Electrical Code, 1978, a No. 

6 copper wire should be used for bonding the 
telephone and power grounds. This is the minimum 
size wire having sufficient current-carrying capacity 
for practically all power fault conditions at subscriber 
stations. 

8.03 Any grounding or bonding conductor which 
is run through a metallic conduit should be 

bonded to the conduit at both ends. 

9. BONDING AND GROUNDING IN HIGH-RISE AND 
LOW-WIDE COMMERCIAL AND INDUSTRIAL 
BUILDINGS CONTAINING ELECTRONIC STATION 
EQUIPMENT 

A. General 

9.01 Current telephone company experience reveals 
low lightning trouble rates for telephone 

equipment in all types of tall buildings. However, 
in higli-rise and low wide-area industrial or commercial 
buildings, the sensitivity of modern electronic 
equipment to surges that can appear on telephone 
cables and ground conductors indicates that improved 



and specific grounding methods are needed to avoid 
future problems with this equipment. Therefore, 
a universal set of recommended guidelines for 
telephone company use, applicable to these types 
of buildings, appears desirable. It is recommended 
that required bonding be specified on work prints 
by the engineer and not be left to the judgement 
of the construction forces. A positive statement 
such as, "provide bonding as shown" or "no bonding 
required" would ensure proper instruction to the 
construction forces. High-rise residential-type 
buildings do not appear to require any special 
grounding and bonding procedures beyond the 
standard practices presently used, because very 
little if any sensitive electronic equipment is used 
in these buildings. 

9.02 A high-rise building is considered to be any 
multi story building, over three stories, of 

structural steel or reinforced concrete construction. 
A reinforced concrete building is equivalent, 
electrically, to a structural steel building. This 
equivalency results from the use of steel reinforcing 
bars that are wire-tied so that they will remain in 
place while concrete is poured. The low wide-area 
building is typified by the large shopping mall, 
factory, or warehouse. 

B. Recommendations 

9 .03 To improve the bonding and grounding 
methods used in high-rise industrial and 

commercial buildings, and to minimize longitudinal 
potential differences at the interface between local 
equipment ground and the talking pairs, the following 
recommendations are made. A typical high-rise 
building floor is shown in Fig. 19 to illustrate 
application of these recommendations. A typical 
low-wide building is shown in Fig. 20. 

9 .04 Shielded riser cables should be used. 
These are now used in most buildings. If 

unshielded riser cables are used or if shield continuity 
cannot be assured, see paragraph 9.10 . 

9.05 Shield ground at entrance: The cable 
shield should be bonded to an approved 

ground at the point of entrance as now required 
in Section 631-460-102. 

9 .06 Shield continuity should be maintained 
over the entire cable length as now required 

in Section 631-460-102. If shielded house cables 

ISS 8, SECTION 876-300-100 

are used, continuity should be maintained between 
the house cable shield and the riser cable shield. 

9.07 A suitable grounding terminal must be 
provided at the Building Entrance Facility 

(BEF) and in each equipment space and riser closet. 
This applies to both high-rise and low-wide buildings. 
The grounding terminal in the BEF must be on 
or as close to the protector as possible (if entrance 
is protected) and bonded to the entrance cable 
shield and protector grounding lug with a No. 
6-gauge copper wire. 

9.08 Shield ground on floors: The riser 
cable shield should be bonded to an 

approved floor ground, using a No. 6-gauge copper 
bond wire, at every point where the conductors 
enter or leave the shielded riser cable. Where 
pairs enter or leave the cable to feed more than 
one floor above or below the floor where the riser 
cable shield is grounded, an additional shield ground 
is required on the floor that is fed. If conductors 
do not enter or leave the cable on a floor , the 
cable shield does not require grounding on that 
floor. The connections from the shield to the 
approv.:ld floor ground must be done in the riser 
closet. The shield must be connected to the 
grounding terminal in the riser closet (paragraph 
9.07) and the grounding terminal connected to one 
of the following approved floor grounds: 

• Building steel 

• Metallic water pipes 

• Power feed metallic conduit supplying panel 
board(s) on the floor 

• The grounding conductor for the secondary 
side of the power transformer feeding the 
floor. (If this option is selected, the 
connection to the grounding coductor should 
be made by a licensed electrician.) 

• A grounding point specifically provided in 
the building for the purpose. 

DANGER: If the approved ground 
(or approved floor ground) can only 
be accessed inside a dedicated power 
equipment room, then connections to 
this ground should be made by a 
licensed electrician. 
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COUPLED BONDING CONDUCTOR (SEE 9.09, 4.19) EQ. SINGLE POINT GROUND TERMINAL 
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Fig . 20-Equipment Bonding - Typical low-Wide Building 
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9.09 A coupled bonding conductor must be 
provided from the riser closet grounding 

terminal in a high-rise building or from the BEF 
grounding terminal in a low-wide building to each 
equipment room (remote apparatus closet) grounding 
terminal. This coupled bonding conductor can be 
any one of the following: (1) a 10-gauge copper 
wire, tie wrapped to the house cable from the 
riser closet or BEF (low-wide building) to each 
equipment room, (2) the shield of the house cable 
from the riser closet or BEF (low-wide building) 
to each equipment room provided that the house 
cable shield is continuous and constructed with 
permanent bonding hardware such as D-bond 
clamps and not temporary bonding hardware such 
as two B-Bond clips with a single 14-gauge appliance 
wire, (3) a minimum of six spares of 24-gauge 
copper wire. 

9.10 Unshielded riser cables: If it is not 
economically feasible to use shielded riser 

cable, or if shield continuity cannot be assured, a 
No. 6-gauge copper ground riser should be run with 
each unshielded riser cable route. The effect of 
this ground riser is approximately equivalent to a 
cable shield. The ground riser should be grounded 
as if it were the cable shield in accordance with 
recommendations in paragraphs 9.05, 9.06, 9.07 
and 9.08. 

9.11 Riser location: Riser cables should be 
run as close as possible to vertical grounded 

conductors and in the central portion of the building. 
Lightning currents are minimal near the central 
portion of the building, and the mutual induction 
of the riser cable and vertical grounded conductors 
minimizes induced potentials on the talking pairs. 
Although the riser shaft locations are not under 
telephone company control, a choice may exist and 
the BIC should request a favorable riser cable 
route. 

9.12 These bonding and grounding recommendations 
satisfy requirements for key telephone 

systems in high-rise and low-wide buildings. It 
should be noted that Electronic PBX systems require 
an additional connection from the equipment 
single-point ground terminal to an approved floor 
ground or an approved ground closest to the 
equipment as shown in Fig. 19 and 20. 
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1 0. REFERENCES 

10.01 The following practices pertain to station 
and PBX protection: 

SECTION 

- 201-202-101 

201-207-801 

460-100-400 

461-220-100 

461-220-101 

518-010-105 

553-100-210 

553-100-211 

553-201-200 

553-205-200 

553-212-200 

554-101-101 

TITLE 

Main Distributing Frames-Type 
of Protection 

300-Type Connectors and Associated 
Protection Units Including 121-Type 
Protectors 

Station Protection and Grounds 

Mobile Home Wiring Permanent 
Type 

Recreational Vehicle Wiring 
Nonpermanent Type 

Key Telephone System-Grounding 
and Special Protection Requirements 

Switching Cabinets and Consoles­
J58849 (A, B) (MD) a nd (D, 
E)-Installation, Connections, and 
Installation Tests-Nonpackaged 
SOOA PBX 

Switching Cabinets and Consoles­
Installations, Connections, Service 
Options, and Installation Tests­
Packaged SOOA PBX 

Installation, Connection, Service 
Options and Installation Test-BOlA 
PBX 

Switching Cabinet and Console­
Identification, Installation, 
Connection, Service Option and 
Tests 805A PBX 

Installation, Connectors, Service 
Options and Installation Tests 
812A PBX 

Dimension• PBX Customer Switching 
System 201S ?reinstallation 
Information 



SECTION 

631-400-102 

636-300-100 

636-320-100 

636-330-100 

638-205-015 

802-001-ZZZ 

876-101-100 

876-101-130 

876-210-100 

876-310-100 

TITLE 

Cable and Terminal Grounding in 
Subscriber's Buildings-General 

300-Type Connectors-Description, 
Installation 

Description, Installation, and 
Marking-302-Type Connectors 

303-Type Connectors-Description 

Fuse Cable Requirements 

Protective Grounding Systems (see 
key-numbered sections for specific 
types of ground systems) 

Electrical Protection Devices 

Electrical Protection Grounding 

Electrical Protection of Radio 
Stations 

Electrical Protection of Wire Plant 
Communication Facilities Serving 
Power Stations 

SECTION 

876-400-100 

916-559-770 
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TITLE 

Electrical Protection-Cable 

Cable Termination Facilities­
Central Office Typr - General 

•Trademark of American Telephone and Telegraph Company. 

10.02 The following additional references apply 
to PBX protection. 

CPCN-135KY 

EL 876 

EL 2047 

EL 5393 

SBM 5301 

(Customer Product Change Notice) 
PBX Systems, BOlA PBX Class 
A Change, November 27, 1973 

800A PBX Protection and Grounding 

BOOA Lightning Protection 
(Supplements EL 876) 

PBX Systems-DIMENSION«> 100 
and 400 PBX's Revision in AC 
Power and Grounding Requirements 

Engineering Complaint Final 
Report BOlA PBX Internal Grounding 
(available from BTL field 
represen ta ti ve) 
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Appendix 1 

GLOSSARY OF TERMS 

Approved Floor Ground-A ground on a floor 
of a high-rise building suitable for connection to 
the grounding terminal in the riser closet and to 
the PBX equipment single point ground. Such 
grounds may be any one of the following: building 
steel, metallic water pipes, power feed metallic 
conduit supplying panel boards on the floor, the 
grounding conductor for the secondary side of the 
power transformer feeding the floor, or a grounding 
point specifically provided in the building for the 
purpose (see Fig. 1-1). 

Approved Ground-A ground in a low-wide or 
non-high-rise building suitable for connection to 
the Building Entrance Facility protector, the entrance 
cable shield, or the PBX equipment single point 
ground. With the 1978 National Electric Code, 
water pipe electrodes are no longer the first and 
only choice as a grounding electrode. The new 
code stresses the importance of bonding together 
all available electrodes into a system. The first 
choice for grounding of protectors and the PBX 
equipment single point ground is to the nearest 
available location on the system, or to the power 
service entrance conduit or grounding electrode 
conductor which is connected to the system, 
WHICHEVER RESULTS IN THE SHORTEST 
RUN OF GROUNDING CONDUCTOR (see 
Fig. 1-1). 

Arrester-A protection device used on power 
lines to limit the line-to-ground surge voltage due 
to lightning while simultaneously interrupting "power 
follow", ie, the discharge of normal power. 

Bond(ing)-The permanent joining of metallic 
parts to form an electrically conductive path which 
will assure electrical continuity and the capacity to 
conduct any current likely to be imposed. Bonding 
provides equalization of potential between separated 
connections to ground. 

Building Entrance Facility-A space provided 
on the customer premises for termination of 
distribution cable. 

Carbon Blocks-A pair of electrodes made of 
carbon that provide an air discharge gap of a 
specified dimension. 

Carbon Block Protector-A protector that 
uses carbon blocks for voltage limiting. 

Coupled Bonding Conductor-A conductor 
following the same route and tie-wrapped to 
unshielded inside wiring cable. It is connected to 
the lug on the building entrance facility protector 
and to the equipment single point ground terminal. 
Due to t he mutual coupling between this wire and 
t he tip and ring conductors, the potential difference 
appearing on terminating equipment is minimized. 
This conductor can consist of a shield, spare-pairs 
of the inside wiring cable, or a wire tie wrapped 
to the inside wiring cable. In a high-rise building, 
the Coupled Bonding Conductor terminates on the 
ground terminals (which is connected to the riser 
cable shield or ground riser) in the riser closet 
and is routed with the lateral to each equipment 
room, where it is terminated on a grounding 
terminal and extended to each equipment single 
point ground terminal. In a low-wide building, 
the coupled bonding conductor is connected to the 
grounding terminal (or protector ground lug) in 
the building entrance facility room and is routed 
with the lateral cables to each equipment room 
where it is terminated on a grounding terminal 
and extended to each equipment Single Point Ground 
terminal (see Fig. 1-1 ). 

Customer Premises Equipment-Any equipment 
such as PBX systems, key systems, data sets, etc. 
This term is often used interchangeably with the 
term station equipment in protection practices. 

Equipment Closet-A space provided in a 
customer's premises where telephone equipment 
such as PBX and key systems or cross connecting 
facilities are located. This space is sometimes 
called apparatus closet, or remote apparatus closet. 

Exposed Facilities-Any cable facilities subject 
to the effects of lightning, power crosses, power 
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induction, or differences in ground potential. 
Exposure to lightning necessitates the use of 
protectors. Exposure to power (above 300V rms 
to ground) necessitates the use of cable fuses, 
fusible links, or station fuses, as well as protectors. 
Exposure to power also necessitates the use of 
sneak current fuses or circuits which have a low 
impedance path to ground. 

Foreign Voltage (current)-Any voltage (current) 
imposed on the telephone plant that is not supplied 
from the central office or from telephone equipment. 

Fuse-An overcurrent protective device with a 
circuit . opening fusible part that is heated and 
severed by the passage of overcurrent through it. 

Fuse Cable- A length of protective cable having 
24- or 26-gauge copper conductors that is inserted 
in the plant and intended to fuse open on foreign 
power currents before the station wiring cable or 
apparatus which it protects. It does not protect 
against lightning currents. 

Fuse Link-A conductor, usually block wire, that 
serves the same purpose on wire plant as fuse 
cable on cable plant. 

Gas Tube Protector-A protector that has spark 
gaps which discharge in a gas atmosphere within 
a glass or ceramic envelope. 

Ground-A conducting connection, intentional, or 
accidental, between a circuit or equipment and the 
earth, or to some conducting body that serves in 
place of the earth. 

Ground (Earth) Resistivity-The measured 
DC resistance of a volume of earth usually expressed 
in meter-ohms. 

Ground Potential Rise-A voltage difference 
between grounding electrodes due to the conduction 
of earth return currents. Ground Potential Rise 
(GPR) on cable pairs can exist when lightning 
currents are conducted to ground at the station 
protector. The GPR is most widely recognized as 
voltages generated due to power fault current 
conducted to ground. 

Ground Riser-A No. 6-gauge copper wire run 
as a coupled wi re with a riser cable when a 
continuous shield cannot be assured. This wire 
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must be grounded at locations where the riser cable 
shield would have required a ground. 

Grounding Terminal-A suitable bar, bus, 
terminal strip or binding post terminal whereby 
grounding and bonding conductors can be connected. 
A grounding terminal may be required in the BEF 
room to accomodate connection of the ground riser, 
equipment bonding conductors, entrance cable shield 
and protector ground lug. Connections to the riser 
cable shield, ground-riser, approved floor ground, 
and equipment bonding conductor should be made 
on the grounding terminal in a riser closet in a 
high-rise building. Connection to the equipment 
bonding conductor from the PBX or key system 
single point ground may be made to the grounding 
terminal in the equipment room. Connections to 
the grounding terminals are considered to be 
terminations of grounding conductors and do not 
qualify as splices, and thus are permitted. The 
grounding terminal in the BEF may be located on 
or adajacent to the station protector (see Fig. 1-1). 

Heat Coil-A device which grounds a conductor 
when overheated by current. 

High Rise Building-Any multi-story building 
over three stories of structural steel or reinforced 
concrete construction. 

Induction-

(a) Electric Induction- Voltage-controlled 
currents induced in a conductor, such as 

telephone lines, by capacitive coupling from the 
electric field of a nearby power line. 

(b) Magnetic Induction-Currents induced in 
a conductor, such as telephone lines, by 

inductive couplings from the magnetic field of a 
nearby power line. 

Insulating Joint-A splice in a cable sheath 
where the continuity of the sheath, shield, and 
moisture barriers are deliberately interrupted to 
prevent the flow of ele~trolytic currents that may 
cause corrosion. 

Joint Random Spacing (Separation)- Where 
telephone cable is buried in the same trench with 
power conductors and no deliberate attempt is 
made to maintain a separation between the two 
systems. 



Key Telephone System Ground Terminal-A 
screw terminal located on the Key System power 
supply which must be connected to the grounding 
lug on the station protector. This connection must 
be made via a coupled bonding conductor. The 
ground terminal may be marked "G", "G RD", or 
"LOC GRD," but is the power supply output ground 
and designated as the Key Telephone System (KTS) 
Single Point Ground terminal for purposes of this 
document. No connections other than to the 
protector grounding lug are permitted from the 
KTS Single Point Ground terminal. 

Low-Wide Building-A building typified by the 
large shopping mall, factory or warehouse. The 
PBX and key systems may be located remotely 
from the entrance facility protector and thus 
creating the need for paying special attention to 
grounding and bonding. 

Multiground Neutral (MGN) System-A 
power system where the neutral conductor is 
continuously present along with the phase conductors 
and is grounded at least four times per mile. 

PBX Ground Conductor-A connection from 
the PBX si ngle point ground terminal to an approved 
ground in a non-high-rise building via the shortest 
and straightest route. It is a connection from the 
PBX Single Point Ground terminal to an approved 
floor ground in a high-rise building via the shortest 
and straightest route (see Fig. 1-1). 

Primary Power- Power operating at more than 
300 volts rms to ground. 

Protector-A device used to limi t foreign voltages 
on telephone conductors. 

Protector (Station or Central Office)-A 
protector which limits voltage between telephone 
conductors and ground. Equipped with 3-mil (white) 
blocks or gas tubes. 

Protector Bond- This is the wire called the 
coupled bonding conductor and has been referred 
to as the protector bond in some documentation 
of PBX systems. 

Protector Ground Conductor-A wire run from 
the ground lug on the protector to an approved 
ground via the shortest and straightest route (see 
Fig. 1-1). 
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Protector Unit- A device containing carbon blocks, 
or a gas tube, in combination with shorting devices 
and/or heat coils, that screws or plugs into a 
protector, protected terminal, connecting block or 
central office connector. 

Riser Cable-A cable run vertically in a high-rise 
building for providing pairs to each floor. It is 
preferable that this cable be shielded. To minimize 
voltages due to lightning strokes to the building, 
the riser cables should run along the central axis 
of the building. 

Riser Closet- A space provided on a floor of a 
high-rise building for terminating pairs which leave 
the riser cable to feed that floor. 

Secondary Power-Power operating at less than 
300 volts to ground. Typically 120/ 240 or 277/480 
volts rms. 

Single Point Ground Terminal-A connecting 
point provided with PBX and key systems. It is 
the only acceptable point for connection from the 
equipment to the external protection grounding 
system. The Single Point Ground terminal for key 
systems is called the power supply output circuit 
ground (local ground ). The Single Point Ground 
terminal for PBX systems has been called the wall 
mounted ground wi ndow for the Dimension® PBX 
and it has been called the Thomas and Betts (T&B) 
Lug for t he 800/ 801 PBX systems (see Fig. 1-1). 

Sneak Current-A foreign current flowing to 
ground through terminal wiring and equipment that 
is driven by a voltage that is too low to cause a 
protector to arc over to ground. 

Sneak Current Fuses-Devices which either 
divert or interrupt currents which flow throw station 
wiring and equipment to ground. These currents 
are driven by voltages which are too low to operate 
station protectors. Heat coils are sneak current 
fuses which divert such current to ground . 
Sixty-type fuses interrupt such current flow. 

Splice (Ground Wire)-A method whereby 
ground wire is extended by joining two or more 
separate sections together by mechanical connectors. 
Every attempt must be made to keep ground or 
bond conductors free of splices between authorized 
terminations. Authorized terminations for ground 
and bond wire include approved ground, approved 
floor ground, protector grou nd lug, grounding 
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terminal, cable shield, and ground riser and 
equipment Single Point Ground terminal. Where 
spare pairs are used for the coupled bonding 
conductor, through connections at cross-connect 
points are unavoidable. Measures should be taken 
to tag each spliced access point indicating the use 
of these pairs as coupled bonding conductors. 

Station Equipment-see customer premises 
equipment. 

Station Fuses.-A device such as an 11-type fuse 
which is used in place of a cable fuse link, stub 
fuse link, or fine gauge cable. The station fuse 
does not satisfy requirements for protectors or 
sneak current fuses. 

Surge Impeda.nce-The impedance of a ground 
electrode at the frequency of the current wave 
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applied. At low frequency, the surge impedance 
is close to the de resistance. When a surge is 
applied, the instantaneous impedance varies with 
time and is dependent on the waveform of the 
surge and the physical characteristics of the particular 
grounding electrode. 

Thunderstorm Day- Any day during which 
thunder is heard at a specific observation point. 
Such observations confirm the presence of lightning 
but do not provide information on the number of 
strokes to earth. 

Water Pipe Area-An area, usually urban or 
surburban, having an extensive metallic undergound 
water system and where the power services at 
buildings are normally grounded to the water pipe 
system. 
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Fig. 1-1-Terminology Used in Typical Electronic PBX Installation 
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