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INTRODUCTION

The Key Systems Service Manual consists of Volumes I, II, and III. Volume I
contains three parts: Common Key System Information, General Apparatus,
and Telephone Sets. Volume II contains information concerning 1A, 1A1,
and 1A2 Key Telephone Systems. Volume III 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
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BELL SYSTEM PRACTICES
AT&TCo Standard

SECTION 518-010-101
Issue 2, March 1976

CENTRALIZED KEY TELEPHONE INSTALLATIONS

1. GENERAL

1.01  This section contains information 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

o Add information on 88-type wiring blocks
and 600-series modular panels

o Include information formerly 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 terms 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) Equipment 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:

e 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 terminating 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.
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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:
e Basic line
e Intercom
o Auxiliary
() 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.

() Auxiliary Services: Provide special features,
such as:

e Exclusion

e Power failure transfer
o Incoming call transfer
o Auxiliary lamp control

o Common audible signals.

References

1.07 For additional information, refer to the
following sections:

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

Page 2

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

® 461-608-100—Connecting Blocks and Wiring
Blocks, 88-Type

o 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 LINES

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

E/W E/W MAXIMUM NUMBER
SEE E/W 66B4-25 DISTRI- TERMINATIONS (PAIRS)
CODE COLOR FIG MATERIAL 89B CON- BUTING USING CONNECTING BLOCKS
: BRACKETS NECTING RINGS
BLOCKS | P-43X237 | 66M1-25* | 66M1-50* | 66B4-25

183A1 |BLUE 4 100 200

183A2 |GREEN | 1 4 100 200

183A5 | YELLOW 4 100 200

183B1 |BLUE 8 200 400

183B2 |GREEN 8 200 400

2 | METAL

183B3 |RED 8 200 400

183B5 | YELLOW 8 200 400

184A1 |RED 3 2 6 50
184B1 |RED 4 4 12 100
184B2 | RED 5 4 100

PARTICLE

185A1 | YELLOW | 6 | pOaRD 6

187B1 |WHITE | 7 | METAL 16

188A1f|WHITE | 8 | METAL 4

* Connecting blocks must be ordered separately.

+ Use with 88-type wiring blocks only.

3.02 Each closet should meet the following
requirements:

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

e 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.

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

e 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.

Page 3



SECTION 518-010-101

TABLEB

88-TYPE WIRING BLOCKS

MAX. NO. OF
WoTEn | iotez) | TERMINATIONS| Ll

88AW1-100 100 9
88AW1-300 300 10
88BW1-25 White 25%* 11
88BW1-25C 1 25%* 12
88BW1-75 5% 13
88BW1-75C i 5%

Note 1: 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.
+ 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:

e Require less space
o Shorter jumpers and easier jumper tracing
o 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
Backboards—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



TABLE C
1A2 KEY TELEPHONE SYSTEM APPARATUS MOUNTING REQUIREMENTS

ISS 2, SECTION 518-010-101

AREA SERVED
IN SQUARE FEET

NUMBER OF
APPARATUS MOUNTINGS
(7 t by 3 1)

#*

FLOOR AREA IN
SQUARE FEET REQUIRED
IN CLOSET
(SEE TABLE D)

LINEAR FEET OF
LATERAL WALL SPACE
REQUIRED IN CLOSET

Up to 18,000 1 12 4
18,000 16
to 2 or 8
36,000 32+

*For 1A1 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.

tRequired when apparatus mountings are located so that swing-open gate clearance space cannot be used
jointly by both apparatus mountings.

TABLE D

CLOSETS FOR 1A2 KEY TELEPHONE SYSTEM APPARATUS MOUNTINGS

CLOSET-TYPE

MINIMUM DEPTH

REQUIREMENTS/REMARKS

Walk-in 3 ft Provides clearance for swing-open apparatus
mounting gate
One wall can be used
For shallow closet (1-1/2 ft min.), unobstructed
access to corridor or office area for swing open
gates

Walk-in 4 ft If two adjacent walls or opposite walls are used
for apparatus mounting

Walk-in 5 ft If two opposite walls and common adjacent walls
are used for apparatus mounting

Walk-in 1 ft If two opposite walls only are used for apparatus
mounting

Shallow Apparatus 1-1/2 ft Minimum door height: 6 ft 8 in.

(2-1/2 ft max.)

Minimum door width: 3 ft with center post
eliminated between doors
Minimum ceiling height: 7-1/2 ft, to accept 85-
inch apparatus mounting

Walk-in

Minimum door height: 6 ft 8 in.

Minimum door width: 3 ft

Minimum ceiling height: 7-1/2 ft, to accept
85-inch apparatus mounting

Page 5/6







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 PATTERNS

501 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.

Page 7
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TABLE E

BACKBOARD AND WIRING BLOCK SPACE ESTIMATION FOR APPARATUS CLOSET

SQUARE FOOTAGE OF FLOOR AREA

BACKBOARD OR
BEING SERVED
DESIG STRIP SPACE FACTORS
coLor 1000 1500 2000 5000 10,000

Two 183A2 or one 183B2 backboards or one 88AW1-300 wiring block

GREEN will accommodate normal outside plant (CO) needs.

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

L01-010-8LS NOILD3S

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

B CALL DIRECTOR® tel sets (A/20 = B) 0 0 1 3 5

C Key tel sets (A — B =C) 10 15 19 47 95

D Number of cable conductor pairs per CALL DIRECTOR 0 0 75 225 375
(75 x B=D) :

E Number of cable conductor pairs for key tel sets (25 x C = E) 250 375 475 1175 2375

F Total number of pairs for stations (D + E = F) 250 375 550 1400 2750

G Stations (50% of total sq. ft. floor area to be served by satellite 5 8 10 25 50
closet/100 = G)

H Number of cable conductor pairs for key sets (G x R = H)* 20 32 40 100 200

BLUE I Number of cable conductor pairs for miscellaneous 2 3 4 10 20

(Hx10/100 =1)

J Total number of pairs in tie cable to satellite (H + I = J) 22 35 44 110 226

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

K Total number of pairs in tie cable between app. closets 12 18 24 60 120

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

L Total pairs for blue backboards (F +J + K=L) 284 428 618 1570 3090




6 9bng

TABLE E (Cont)

BACKBOARD AND WIRING BLOCK SPACE ESTIMATION FOR APPARATUS CLOSET

SQUARE FOOTAGE OF FLOOR AREA

BACKBOARD OR BEING SERVED
DESIG STRIP SPACE FACTORS
CoLoR 1000 1500 2000 5000 10,000
Number of 183A1 backboards, L/200 pairs per 183A1 2 3 4 8 16
BLUE Number of 183B1 backboards, L/400 pairs per 183B1 1 2 2 4 8
C
(Cont) Number of 88AW1-100 backboards, L/100 pairs per 88 AW1-100 3 5 7 16 31
Number of 88 AW1-300 backboards, L/300 pairs per 88 AW1-300 1 2 3 6 11
A Stations served from apparatus closet 10 15 20 50 100
M Lines (A/1 station per line = M) 10 15 20 50 100
Number of 184A1 backboards, M/10 lines per 184A1 1 2 2 5 10
RED
Number of 184B1 backboards, M/20 lines per 184B1 1 1 1 3 5
Number of 88BW1-25 wiring blocks, M/5 lines per 88BW1-25 2 3 4 10 20
Number of 88BW1-75 wiring blocks, M/15 lines per 88BW1-75 1 1 2 4 7
184A1x8.5+8.5
12 14 2.2 2.2 4.25 7.8
HORIZONTAL 184B1x 17 + 8.5
CLOSET 12 2.2 2.2 2.2 5.0 7.8
SPACE
REQUIRED} (88BW1-25) X 10.75 §
6 12 0.9 0.9 0.9 1.8 3.6
188BW1-75[x 10.75 §
2 12 0.9 0.9 0.9 1.8 3.6

* 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.

i Total required horizontal wall space is determined by the number of red backboards 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.

101-010-81S NOILD3S ‘T SSI
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TABLE F

BACKBOARD AND WIRING BLOCK SPACE ESTIMATION FOR SATELLITE CLOSET

SQUARE FOOTAGE OF FLOOR AREA

B::ce';?g‘s\::ls? " SPACE FACTORS BEING SERVED
CoLOoR* 1000 1500 2000 5000 10,000
A Stations (sq. ft. floor area served by satellite closet/100 = A) 10 15 20 50 100
B CALL DIRECTOR® tel sets (A/20 = B) 0 0 1 3 5
(o] Key tel sets (A —B=C) 10 15 19 47 95
D Number of cable conductor pairs per CALL DIRECTOR 0 0 75 225 375
(75xB=D)
E Number of cable conductor pairs per key tel set (25 x C = E) 250 375 475 1175 2375
BLUE F Total number of pairs for satellite (D + E = F) 250 375 550 1400 2750
Number of 183A1 backboards, F/200 pairs per 183A1 2 2 3 7 14
Number of 183B1 backboards, F/400 pairs per 183B1 1 1 2 4 7
Number of 88AW1-100 wiring blocks, F/100 pairs per 88AW1-100 3 4 6 14 28
Number of 88AW1-300 wiring blocks, F/300 pairs per 88AW1-300 1 2 2 5 10
AA Stations served from satellite closet 10 15 20 50 100
G Lines (AA/1 station per line = G) 10 15 20 50 100
H Number of conductor pairs in tie cable (G x R = H)} 40 60 80 200 400
RED Number of 184A1 backboards, H/50 pairs per 184A1 1 2 2 4 8
Number of 184B1 backboards, H/100 pairs per 184B1 1 1 1 2 4
Number of 88BW1-25 wiring blocks, H/25 pairs per 88BW1-25 2 3 4 8 16
Number of 88BW1-75 wiring blocks, H/75 pairs per 88BW1-75 1 1 2 3 6
184A1x 8.5+8.5
12 1.4 2.2 2.2 3.6 6.4
HORIZONTAL |184A1x17+85
CLOSET 12 2.2 2.2 2.2 3.6 6.4
RESE?ISED: 88BW1.25  10.75
12 0.9 0.9 0.9 1.8 2.7
88BW1-75 . 10.75
12 0.9 0.9 0.9 1.8 2.7

* Green and yellow backboards are usually not required in a satellite closet.
t R = (4 pairs/line) = 4 (in tie cable).

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

§ 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
185A1% Above second GREEN backboard, bottom butted to GREEN backboard.
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-
184B1 boards horizontally using only one row.
(1)2 4B2t1 If inadequate horizontal space, place second row of RED above first row of RED.

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.

1 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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TABLEH

INSTALLATION PROCEDURE — 88-TYPE WIRING BLOCKS

CODE
(NOTE) PROCEDURE

First Wiring Block:

Installed by construction forces on the left side of
88AW1-100 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
(White)

Directly above the first GREEN wiring block.
Extend, as required, horizontally to the right using
only one row.

88AW1-100
(Purple Field)

Purple field if required is butted directly above the
WHITE backboard. YELLOW would then go above
PURPLE.

88AW1-100
(Yellow Field)

Directly above the 188A1 WHITE backboard that
is located above the GREEN wiring blocks.
PURPLE, when required, is butted to the WHITE
backboard.

88BW1-25
or
88BW1-75
(Red Field)

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

2 high. Located above the 188A1 backboard and

to the right of the YELLOW and/or PURPLE wiring
blocks. Left side butted to YELLOW and/or
PURPLE wiring blocks.

88AW1-100
or

88AW1-300
(Blue Field)

88AW1-100 may be 12 high and 88AW1-300 may
be 4 high. Located below the 188A1 backboards
and to the right of the GREEN wiring blocks. Left
side butted to GREEN wiring blocks. The area
below the GREEN wiring blocks may be used,
particularily for tie cables.

Note: All wiring blocks are manufactured in white plastic. The color 6f the field
is determined by the use of appropriately colored designation strips. See Table B.
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TABLE |

JUMPERS USED IN A TYPICAL APPARATUS CLOSET WHICH

DIRECTLY SERVES STATIONS

ARROW
LINE NO.
PURPOSE (FIG. 23) JUMPERS

CO/PBX 1 2-conductor: from GREEN field (line pickup) to RED field
(key equipment termination)

Key telephone 2 6-conductor: from RED field (line service termination) to

button with BLUE field (key telephone set termination)

basic line service

3 2-conductor (for ringing): from YELLOW field (auxiliary

apparatus) to RED field (key equipment termination)

Auxiliary 4 2-conductor: from YELLOW field (auxiliary apparatus) to

and dial inter- BLUE field (key telephone set terminations)

communication

service

Note: Use F cross-connect wire for jumpers.

TABLE J

JUMPERS USED IN AN APPARATUS CLOSET WHICH DIRECTLY SERVES TWO

SATELLITE CLOSETS

ARROW
LINE .
PURPOSE (FIG. 24) JUMPERS

CO/PBX 1 2-conductor: from GREEN field (line pickup) to RED field
(key equipment termination)

Key telephone 2 6-conductor: from RED ficld (line service termination) to

button with BLUE ficeld (tie cable termination)

basic line service '

(to satellite 2-conductor (for ringing): from RED field (line service

closet) termination) to BLUE field (tie cable termination)
or from RED field (line service termination to YELLOW
field (auxiliary services) to BLUE field (tie cable termina-
tion)

Key telephone 3 6-conductor: from RED field (line service termination) to

button with

basic line service
(in satellite
closet)

BLUE field (station set termination)

2-conductor: from RED field (line service termination) to
BLUE field (station set termination)

Note: Use F cross-connect wire for jumpers.
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JUMPER
CHANNELS

CABLING
CHANNEL

JUMPER
CHANNELS

JUMPER
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Fig. 4—184g; Bcckboard

age 14



ISS 2, SECTION 518-010-101
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13.4 IN

Fig. 7—187B1 Backboard

10-3/74 IN

FANNING

Fig. 6—185A1 Backboard

Fig. 9—88AW1-100 Wiring Block
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CROSS-CONNECT
CABLE SPACE

SLOTS

FANNING
STRIPS

10-3/4 N

Fig. 13—88Bw1.75 Wiring Block

Fig. 11—88Bw1.25 Wiring Block
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88BBSW| -5 88BSWI -3
(3 PAIR)

(5 PAIR)

Fig. 14—88BSW1-5 and 88BSW1-3 Connecting Blocks
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Fig. 17—Typical Apparatus Closet Arrangement Using 88-Type Wiring Blocks
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NOTE A SINGLE 7982 POWER UNIT
IS USED IN INSTALLATIONS OF
FOUR MODULAR PANELS OR LESS.

1841 (RED)

I183A2
\GREEN) 18381 BACKBOARDS (BLUE)

i 2R RASE N - . R

TO STATIONS THROUGH UNDERFLOOR DUCT SYSTEM

Fig. 18—Typical Centralized Terminal Field Arrangement Using 180-Type Backboards, 66-Type Connecting
Blocks, and 600-Series Modular Panels
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T T T | F

| | ! |

| KEY TELEPHONE SYSTEMS |

TERMINATIONS

AUX AND DIAL LINE SERVICES |

20 IN. INTERCOM 1848l OR 184B2 BACKBOARDS |

MODULE 185A1 (RED) |

BACKBOARD | |

(YELLOW) h , !

| 18781 BACKBOARDS % 1

| | (WHITE) ! |

| ! T —

| | | |

| ' ' |

| | | |

20 IN. | | |

MODULE [ I l |
| | | | 6FT

| | | 1

CO/PBX LINES KEY TELEPHONE SET |

+— 1 183A2 OR 183B2 T~ TERMINATIONS — — — — — - —

BACKBOARDS 183A1 OR 1838 BACKBOARDS |

(GREEN) | (BLUE) | |

| | | |

20 IN. | | I |

MODULE | | | 1

| | | |

| I I |

I I I |

| | | |

12 IN.
\ X FLOOR \ ; \ \ \

% THE 18781 BACKBOARD IS USED IN CONJUNCTION WITH THE 184B2 BACKBOARD. IF 184BI
BACKBOARD IS USED, 18781 BACKBOARD IS NOT REQUIRED.

Fig. 19—Apparatus Closet, Basic Pattern, Using 180-Type Backboards
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RED RED RED
KEY TELEPHONE SYSTEMS 88BWI-75 | 88BWI-75 | 88BWI-75
TERMINATIONS
LINE SERVICES, ETC
184BI OR 184B2 BACKBOARDS
(RED) YELLOW RED RED RED

88AWI-300 | 88BW1-75 | 88BWI-75 | 88BWI-75

1878 BACKBOARDS ¥ 188A1 188A1 188A1 188A1
(WHITE) BACKBOARD | BACKBOARD | BACKBOARD | BACKBOARD
—11—
GREEN BLUE BLUE BLUE
88AW!-300 | 88AWI-300 | 88AWI1-300 | 88AWI-300
83 IN.
MAX.
KEY TELEPHONE SET
TERMINATIONS BLUE BLUE BLUE BLUE
183Al OR 1838] BACKBOARDS 88AW =300 | 88AWI-300 | 88AW =300 | 88AW =300
LUE)
55 IN.
BLUE BLUE BLUE BLUE
88AW1-300 | 88AWI-300 | 88AWI-300 | 88AWI-300
% THE 187BI BACKBOARD IS USED IN
CONJUNCTION WITH THE I184B2 BACK-
BOARD. IF 18481 BACKBOARD IS USED, BLUE BLUE BLUE BLUE
18781 BACKBOARD IS NOT REQUIRED. 88AW1=-300 | 88AW=-300 ( 88AW1-300 | 88AWI=300
. . . . 10 3/4 T
Fig. 20—Satellite Closet, Basic Pattern, Using 180-Type 12 IN. MIN
Backboards
I{ AN AN ll
FLOOR
NOTE :

FOR SATELLITE CLOSET, DELETE GREEN
AND YELLOW WIRING BLOCKS. THIS
ARRANGEMENT WILL SERVE 180

KEY STATIONS.

Fig. 21—Apparatus Closet, Basic Pattern, Using
88-Type Wiring Blocks—Horizontal Arrangement
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GREEN v\\\\\\
YELLOW ‘\\\\\\ 88AWI-100
88AWI-100
RED
88BWI-75
RED
BLUE
72-3/4 IN.
88AW1-300
BLUE
BLUE NOTES:
I. FOR SATELLITE CLOSET,
DELETE GREEN AND YELLOW
WIRING BLOCKS
12 IN. 2. THIS ARRANGEMENT WILL
MIN. SERVE 36 KEY TELEPHONE SETS.

FLOOR

Fig. 22—Apparatus Closet, Basic Pattern, Using
88-Type Wiring Blocks—Vertical Arrangement
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18481 BACKBOARDS (RED)
OR 600-SERIES MODULAR PANELS
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|

I185A1 BACKBOARD
(YELLOW)\ - 3
odoo__oo‘_ogoo olo olo olo oo 0o o0 o
0 00 OIQ 00 00 002{5°00 00 00 olo 00 ol 0o olo 0o 0o 0o olo 0o 0o 00 0
J
= //)<\
I83A2 BACKBOARDS 1) NN
(GREEN) izttt \atintnlinin-a0nlintutntulininintn
- \gk N
L] N
= ]
= >
slalintatatniintnintnlintnininiintntntniintnints
18381 BACKBOARDS (BLUE) =||
NOTE:

THESE JUMPER PATTERNS ALSO APPLY
TO 88-TYPE WIRING BLOCKS.

Fig. 23—Jumper Patterns for an Apparatus Closet Which Directly Serves Stations
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APPARATUS CLOSET

. 18481 BACKBOARDS (RED)
OR 600-SERIES MODULAR. PANELS

i A

I85A1 BACKBOARD

(YELLOW) Pl
\ 1 L %
O 0O O ojo o o o] [} oo O

o (o] [e] o o #] 0 [ele] Q
o 00 OOOOOJOOOOOOO(%g);OOOOOOOOOOOOOOOOOOOOOOOO

// 1 //

A
N\

183A2 BACKBOARDS
(GREEN)

I
[T
A

v

I
[T
I
I
I
I
I
I
I
I
I
T
T
I
I
I
I
I

NOTE!

THESE JUMPER
PATTERNS ALSO -

APPLY TO L
88-TYPE te 183BI BACKBOARDS (BLUE) —-—PI

‘'WIRING BLOCKS

TIE CABLE

«——184B| BACKBOARDS—*
(RED)

(o] [ee] olo O O [o] o o O Ke] ko] o O (o)
OOOOOOOOOOOOOOOO’ \OOOOOOOOOOOOOOOO
® ]3,
183B1 BACKBOARDS

—
(BLUE) l
EpEENEE INEERERE e M Y
SATELLITE CLOSET SATELLITE CLOSET

Fig. 24—Jumper Patterns for an Apparatus Closet Which Directly Serves Two Satellite Closets

l
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BELL SYSTEM PRACTICES
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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:

(@) 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 Neutral (MGN) 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 dc 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 chassis 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.

() Entrance Conduit—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.

() Potential Equalization—A means for
maintaining two or more circuit points at
approximately same potential; usually achieved
by bonding points or by providing a single
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.
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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 installations 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,
ete, 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 3-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
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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 had 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 123B1A 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 burn
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.

(8) 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

S

INPUT TRANSIENT CONTINUES
TO BUILD UP TO PEAK AT ENTRY
POINT, THEN FALLS (NOTE 2)

ARC ACROSS GAP
EXT INGUISHES

WHEN TRANSIENT
FALLS TO ABOUT
200 VOLTS (NOTE 3)

YOLTAGE DEVELOPED
BY CURRENT
FLOWING ACROSS
CARBON BLOCK GAP

TRANSIENT FALLS
TO NORMAL LINE
VOLTAGE (NOTE 4)

TELEPHONE STATION

VOLTAGE DURING
PERIOD OF ARCING

TIME

LEGEND:

W voumace

NOTES:

LINE AND

SERVICE

GROUND
WIRE

TYPICAL PROTECTOR
INSTALLED ON
CUSTOMER PREMISES

LEVEL BETWEEN TELEPHONE STATION LINE AND GROUND.

—=—— YOLTAGE LEVEL OF INPUT TRANSIENT WHICH WOULD BE CONNECTED TO
STATION LINE AND STATION IF PROTECTOR DID NOT ARC.

D PERIOD WHEN STATION LINE IS AT LOW VOLTAGE BECAUSE OF CURRENT
FLOW ACROSS GAP,

|. CARBON BLOCK ARCS OVER BEFORE TRANSIENT CAN CAUSE DAMAGE TO

STATION. AVERAGE ARC POINT OF 3-MIL GAP IS BETWEEN

400 AND 800 VOLTS.
« PEAK OF TRANSIENT INDUCED IN LINE MAY REACH THOUSANDS OF YOLTS.

« VOLTAGE LEVEL WHICH WILL NOT SUSTAIN ARC VARIES ACCORDING TO
GAP SPACING AND MAGNITUDE OF CURRENT.

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

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

flowing. The primary danger of allowing high-voltage
levels to develop between ground 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.

403 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.

4,04 In the following paragraphs, the various

components and connections of the arrangement

principles involved can be applied to most KTS
installations.

4.05 Telephone Line Protector: The protector

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

in Fig. 8 will be discussed in detail. The basic KTS installation (refer to table in Fig. 3).
POWER SUPPLY
PROTECTOR KSu
R R -24v
O—
T0 400
co =
T T KTU GRD 7]
2 . )
TO OTHER K T0
PROTECTORS (A tov o COMMERC I AL
S
IF REQUIRED POWER
NO. 14 I ER
/’@/ LOCAL
TO OTHERKTS  no 14 GRD
POWER SUPPLIES
® SEE TABLE 2:;"5
FOR WIRE SIZE ®r >
. BK
W| POWER
SERVICE
EARTH T COLD WATER PIPE ™ ®© ENTRANCE
GROUND 1 80X
POINT 1
NO. 6 ®
POWER
GROUND
ROD
LEGEND:

@ PROTECTOR GROUND (PRIMARY KTS GROUND).

POWER SUPPLY LOCAL GROUND (CIRCUIT GROUND) = PROVIDES FOR POTENTIAL EQUALIZATION

BETWEEN TELEPHONE LINE AND POWER SUPPLY.

@ GROUND WIRE BOND REQUIRED TO EQUALIZE KTS AND POWER SERVICE GROUNDS. THIS

GROUND WIRE CAPACITY

BOND MUST BE INSTALLED BY TELEPHONE COMPANY IF NOT ALREADY PROVIDED. BOND

CAN BE CONNECTED, ON POWER SIDE, TO A DIFFERENT SERVICE GROUND POINT THAN size | NO: OF PROTECTED CKTS

SHOWN (FOR EXAMPLE, ANYWHERE ALONG GROUND WIRE(@)OR TO SERVICE ENTRANCE FUSELESS |  FUSED

CONDUIT(®)) . o 1a ; 3
(® POWER SERVICE GROUND WIRE. :

NO. 12 2 6

® POWER SERVICE ENTRANCE CONDUIT.

POWER SERVICE BRANCH CONDUIT - NOT ACCEPTABLE GROUND POINT FOR TELEPHONE No. 10 6 7

EQUIPMENT. NO. 6 | 7 OR MORE| 8 OR MORE

GREEN WIRE GROUND - CONNECTS FRAME GROUND OF POWER SUPPLY TO POWER SERVICE

GROUND BY WAY OF GROUND PRONG IN THREE-PRONG PLUG. NEVER CUT OFF GROUND NOTE :

PRONG TO FIT TWO-PRONG OUTLET; USE ADAPTER DESCRIBED IN PARAGRAPH 4.08 .
® BOND BETWEEN PROTECTORS. GROUND WIRE BETWEEN PROTECTORS SHOULD BE SAME

SIZE AS GROUND WIRE(R).

WIRE BETWEEN PROTECTORS SHALL
BE SAME SIZE AS WIRE BETWEEN
PROTECTOR AND GROUND.

Fig. 3—Typical KTS Grounding Arrangement
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Ground Selection

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.

o 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.

o 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.

o 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 totally unacceptable as a
KTS ground because good electrical
continuity usually cannot be guaranteed,
the actual connection between the
conduit and earth ground can be
difficult to identify, and branch conduit
runs usually 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. 8). 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

POWER ON NO

PREMISES  /

YES

POWER
SERVICE
GROUNDED

YES

CONT INUOUS METALLIC COLD
WATER PIPE BURIED IN EARTH
FOR AT LEAST 10 FEET

OR

GROUNDED BUILDING STEEL

OR

20 FEET OF COPPER WIRE
ENCASED IN BUILDING FOOTING

YES

POWER SERVICE
GROUNDED TO

YES

COLD WATER PIPE

OR

TO BUILDING GROUND

NO

BOND POWER SERVICE
GROUND ROD TO
COLD WATER PIPE

TO BUILDING GROUND

OR

]

TO HAVE POWER
GROUNDED

ADVISE CUSTOMER

CONTINUOUS METALLIC COLD
WATER PIPE BURIED IN EARTH
FOR AT LEAST 10 FEET

OR
GROUNDED BUILDING STEEL

OR
20 FEET OF COPPER WIRE
ENCASED IN BUILDING FOOTING

YES

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

OrR
COLD WATER PIPE

OR
BUILDING GROUND,
WHICHEVER RESULTS
IN SHORTEST
GROUND WIRE.

SEE FIG. 5, 6, & 7

CONNECT PROTECTOR
GROUND TO ANY
PART OF POWER
SERVICE GROUND
SYSTEM (GROUND
WIRE, ENTRANCE
CONDUIT, ROD)

OR
COLD WATER PIPE
WHICH IS BONDED
TO POWER GROUND.

SEE FIG. 8.

CONNECT PROTECTOR
GROUND TO TELCO
GROUND ROD. BOND
TELCO GROUND ROD
TO POWER SERVICE
GROUND ROD. BOND
COLD WATER PIPE
TO GROUND RODS.

SEE FIG. 9.

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

SEE FIG. 10.

CONNECT PROTECTOR
GROUND TO

TELCO GROUND

ROD. BOND COLD
WATER PIPE

TO GROUND ROD.

SEE FIG. I1.
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Fig. 4—Protector Ground Selection




FROM A
PROTECTOR VERTIGAL
POWER e STEEL
RISER
CONNECT
e = PROTECTOR
GROUND WIRE
TO NEAREST /
ENTRANCE GROUND POINT —
EQUIPMENT A,B,C,0R D !
i
ACCEPTABLE A _
COLD WATER T 1
PIPE o
) —= |
POWER —
GROUND
WIRE— "|f—-
EARTH

POWER GROUND WIRE CONNECTED
TO EITHER COLD WATER PIPE

OR BUILDING STEEL. PILING

Fig. 5—Acceptable Water System or Building
Ground—Power Service Grounded to Cold
Water Pipe or Building Steel

FROM o
/' PROTECTOR
BUILDING
POWER " e STEEL
ENTRANCE CONNECT
— PROTECTOR
conourt GROUND WIRE
SERVICE TO NEAREST 3
ENTRANCE GROUND POINT
EQUIPMENT A,B,C,0R D
POWER
GROUND
WIRE
PROVIDE NO.6
GROUND WIRE
BOND IF NOT : N
ALREADY ¢
BONDED
T BUILDING
GROUND [
EARTH Sufulutaaintet it L i
- /
PO
BUILDING ACCEPTABLE
FOOTING COLD WATER
FOOTING GROUND PIPE

PROVIDE NO.6 GROUND WIRE BOND
IF BUILDING STEEL IS USED

Fig. 6—Acceptable Water System or Building
Ground—Power Service Grounded to Building
Ground
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FROM
PROTECTOR 7
BUILDING
POWER ' STEEL
ENTRANCE CONNECT
CONDUIT PROTECTOR

GROUND WIRE
TO NEAREST
GROUND POINT
A,B,C,D,0RE

©

\4

SERVICE
ENTRANCE
EQUIPMENT

POWER
GROUND
WIRE

EARTH

ACCEPTABLE
COLD WATER
PIPE

H
i BUILDING
<" FOOTING

PROVIDE NO.6 GROUND WIRE
BOND IF NOT ALREADY BONDED

POWER
GROUND ROD

Fig. 7—Acceptable Water System—MGN Power Service
Grounded to Ground Rod

TO POWER FROM
ENTRANCE PROTECTOR
CONDUIT
CONNECT
PROTECTOR
GROUND WIRE (5 WETALLic GOLD
TO_SERVICE 7o NEaresT ©

WATER PIPE

ENTRANCE BOX GROUND POINT
D

POWER SERVICE ] .
GROUND WIRE —,]

EARTH

PROVIDE NO.6 GROUND WIRE
BOND IF NOT ALREADY
BONDED. REQUIRED EVEN
THOUGH WATER SYSTEM IS

POWER
GROUND ROD CONSIDERED UNACCEPTABLE.

Fig. 8—Acceptable Water System or Building Ground
Not Available—MGN Power Service Grounded
to Ground Rod

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
PROTECTOR

D i UNACCEPTABLE METALLIC

POWER COLD WATER PIPE

SERVICE

EARTH

[}
)
| BOND CLOSER !
! Rop TO PIPE |

WITH NO. 6 H
}a—~ GROUND WIRE~_

M - i NTELEPHONE CO.

NO.6 GROUND WIRE BOND GROUND ROD

POWER CO.
GROUND ROD

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

FROM o
PROTECTOR
VERTICAL
POWER " STEEL
‘v RISER
CONNECT
T aANCE PROTECTOR
GROUND WIRE. (5
SERVICE ‘TO NEAREST ) [
ENTRANCE GROUND POINT
EQUIPMENT AORB

ACCEPTABLE L .

COLD WATER

PIPE fl

|
g
ﬂ_:_

EARTH

R . AT

STEEL
PILING

Fig. Ib—-Acceprle 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 ground prong to
adapt it for use with a 2-conductor outlet.
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FROM UNACCEPTABLE
PROTECTOR BUILDING STEEL
UNACCEPTABLE
METALLIC

COLD WATER PIPE

A BUILDING
‘\ FOOTING
TELEPHONE CO. (NO GROUND

GROUND ROD WIRE)

NO.6 GROUND
WIRE BOND

Fig. 11—Acceptable Water System or Building Ground
Not Available—Power 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.

502 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.

503 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.

504 Meters M2 and M3 indicate that a small

voltage difference, equal to the firing voltage
of the carbon blocks, does 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 arcing
from one circuit to another.

6. KTSINSTALLATIONS EXPOSED TO SURGE DAMAGE
DUE TO IMPROPER GROUND CONNECTIONS

Protector Grounded to Ground Rod (Fig. 13)

6.01 Fig. 13 illustrates an installation similar to
the one shown in Fig. 12, except a ground

ISS 2, SECTION 518-010-105

rod rather 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 protector
ground. However, because the current must flow
through the ground wire and ground rod, a
high-voltage difference (possibly several kilovolts)
can develop between the protector ground terminal
and the water pipe system (meter M1). 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 ground) will be
almost the same as that indicated by M1. Meter
M3 shows that the same potential difference also
exists between the telephone line and the commercial
power leads.

GOOD PROTECTION AND GROUNDING

T.R

PROTECTOR

I

LEGEND

F T2
5 = s
i R-e c 1
i GRD ENTRANCE
! | conouiT
. |
3 |
= ! ¥
L POWER
| GRD
v
- N - ®
« € T = Ca == 3
> - - - COLD WATER PIPE OF ACCEPTABLE WATER SYSTEM
vie A
A5

w3 ARCING CURRENT
——> COPPER CURRENT

Fig. 12—All 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): The grounding
arrangement shown 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 M1 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.

Page 12

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 summarize the
basic minimum requirements for achieving
adequate KTS protection and grounding:

o Connect incoming telephone lines to protectors
if they are exposed to damage from
high-voltage transients.

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

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

e Route ground wire over shortest possible
path.

e Bond power service ground to KTS ground
source if they are not the same.
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POCR PROTECTION AND GROUNDING

TR
P ———r"—p  — ‘)\V%Ai — 1
1

-7

T.R
(—> —
>
S
2
211

400 ]
LINE !
CKT /

~_v

|
T F
|

\

PROTECTOR

S

J

L SRS A OO
OCVAROEON A EL
) i)

—

POWER
SERVICE
ENTRANCE
CONDUIT

EARTH
| B
¥ “
" R OR R
L ———= ————a — |
& ¥ & &
LEGEND: PRI

WS> ARCING CURRENT
~———» COPPER CURRENT

Fig. 13—Protector G d Bonded to Ground Rod and KTS Power Supply and AC Power Grounds Bonded to

Cold Water Pipe

e Be sure that KTS power supply frame ground
is connected to commercial power service
ground.

7.02 Certain procedures must be avoided when
protecting a KTS installation:

e Do not use branch circuit conduit for ground.

e Do not use sprinkler system, gas, or hot
water pipes for ground.

e Do not splice ground wire more than once.

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

e Do not cut off the ground prong on the
power supply plug.
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POOR PROTECTION AND GROUNDING

T,R LALENN
N ol
T - >
4 |
4 400 !
LINE e
CKT P
Lo~
1
il

PROTECTOR

—3

POWER
SERVICE
ENTRANCE
CONDUIT

COLD WATER PIPE OF ACCEPTABLE WATER SYSTEM
LEGEND: L5 P SO P e el
waAr»  ARCING CURRENT

———>» COPPER CURRENT

Fig. 14—Protector and KTS Power Supply Gr ds Bonded to Ground Rod and AC Power Ground Bonded to
Cold Water Pipe
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POOR PROTECTION AND GROUNDING

T.R T.R

[—»*)

¥ 400
LINE
CKT

PROTECTOR

1.

GRD

LOCAL GRD

2
POWER
C| | SERVICE
ENTRANCE
CONDUIT

e

COLD WATER PIPE OF ACCEPTABLE WATER SYSTEM
LEGEND: T —
wws> ARCING CURRENT
——> COPPER CURRENT

Fig. 15—Protector and AC Power Grounds Bonded to Ground Rod and KTS Power Supply Ground Bonded to
Cold Water Pipe

Page 15



SECTION 518-010-105

MARGINAL PROTECTION AND GROUNDING

PROTECTOR

TR

——

POWER
SERVICE
ENTRANCE
CONDUIT

LEGEND!
wwn»  ARCING CURRENT
———> COPPER CURRENT
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COLD WATER PIPE OF ACCEPTABLE WATER SYSTEM

Fig. 16—All Grounds Bonded to Ground Rod



BELL SYSTEM PRACTICES
AT&TCo Standard

SECTION 518-010-106
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 This section is reissued to:

e Add 20C3, 79B2, and 90B1 power units
(Table C)

o Add 400G, 400H, 407C, 424B, 424C, 454A,
456B, 460B, 468A, 469A, 4T1B, 473A, 474A,
4T6A, 478B, 479B, 481A, 494A, and 498A
KTUs (Table A)

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

o Delete Table B (Equivalent Units for 1A
and 1A1 KTUs)

o Delete Table C (Equivalent Units for 1A2
KTUs)

o Revise Part 2 and delete Part 3
e Change Table F to Table A
o Change Table E to Table B
o 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 facilities, 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,
1A2, 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 following 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 (1A and
1A1 KTUs).

(8) Add the current drain for all KTUs used.
(The total will be in milliamperes.)

(4) Convert milliamperes to amperes (1000
milliamperes 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 unit may result in reduced current
available for other voltages.

NOTICE
Not for use or disclosure outside the
Bell System except under written agreement

Printed in U.S.A.
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TABLE A

1A2 KTU CURRENT DRAINS AT 20 VOLTS

Ky it T it KTy it
400D 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 4217C 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 920 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
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1A AND 1A1 KTU CURRENT DRAINS AT 20 VOLTS

1A 0 26B 71 222A 1447
1C 0 29B 40 223A 720
2A 117 30A 44 224B 69
3A 21 31A 110 225A 151
5A 33A 200 226B 44
6B 34A 0 227B 88
6C 56A 300 228A 0
TA 49 201C 0 229B 44
10A 32 202B 44 230B 470
11A 0 202C 1245 232B 300
12B 0 202D 124.5 232C 300
13C 112 202E 1222 234A 960
14A 203A 160 235B 200
15D 204A 300 236B 135
16A 205A 164 237B 81
17C 32 207C 715 238A 1170
18D 94 208A 60 239A 1287
18E 94 210A 132 240B 140
19E 188 211A 100 247B 140
20A 213B 68 251A 0
22-Type 214B 227 252A 0
23A 215B 157 253B 175
24A 216A 44 259B 0
25B 94 217B 24
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TABLEC

POWER UNITS FOR CENTRALIZED KEY TELEPHONE SYSTEMS
OUTPUT AND MOUNTING INFORMATION

AMPERES RING
unIT 20v 20v MAX. 10v v | FREQ. MOUNTING
oc oc TOTAL AC AC (H2)
TALK siG DC LAMP siG
101G J86731A, L1 (MD) | 0.9 0.6 1.5 2.8 1.4 - Wall
101G J86731A, L2 (MD) | 0.9 0.6 1.5 2.8 1.4 20 Wall, Floor
101G J86731A, L4 (MD) | 0.9 0.6 1.5 2.8 1.4 20 Wall, Floor
101G J86731A, L5 — — - - — 20 Wall
101G J86731A, L6 (MD) | 0.9 0.6 1.5 2.8 1.4 - Wall
lojvi;l’%%’é‘;;(&")diﬁm 06 | 15 15 | 14 | 14 | 20 Wall, Floor
101G J86731B-2, L1 (MD)| — - - 17 - - Wall
101G J86731C-2, L1 — - — — — 20 Rack, Cabinet
101G J86731C-2, L2 - - - - - 20 Wall
101G J86731D-3, L1 0.9 0.6 1.5 2.8 1.4 - Rack, Cabinet
101J J86471B, L1 (MD) 4.0 4.0 4.0 5.0 1.6 - Wall or Rack
19A-2 0.6 1.9 1.9 5.5 - - Rack
19B-2 0.6 1.5 1.5 4.5 1.4 — Wall
19C-2 0.6 1.5 1.5 4.5 1.4 - Rack
19C-3* 0.6 1.9 1.9 5.5 - - Cabinet
20A-2 0.6 1.5 1.5 4.5 1.4 30 Wall
20B-2 0.6 1.5 1.5 4.5 1.4 30 Wall
20C-2 0.6 1.5 15 4.5 14 30 Rack
20C-3 0.6 1.9 1.9 4.5 1.4 30 Rack
29B-1% 1.0 4.0 4.0 12.0 1.6 - Wall
29C-1 1.0 4.0 4.0 12.0 1.6 - Rack
30B-1 1.0 4.0 4.0 12.0 1.6 30 Wall
30C-1 1.0 4.0 4.0 12.0 1.6 30 Rack
34B-1 - - = 25% — - Wall
34C-1 - - - 25¢% - - Rack
67B-1§ - - - 12 - - Wall
67C-1§ — - —_ 12 - - Rack
T9B-2 0.6 1.9 1.9 4.5 - 30 Wall
90B-1 1.0 4.0 4.0 12.0 - 30 Wall

*19C-3 is a 19A-2 assembled in a P-15G705 cabinet.

F 35 amperes if load is intermittent, ie, approximately 5% of any 6-hour period.

1 Kit of parts D-180277 converts 29B1 to 30B1. .

§ The 67B-1 and 67C-1 also provide 10V AC at 0.3 amperes for interrupter motor power.

Page 4
4 Pages



BELL SYSTEM PRACTICES
AT&TCo Standard

SECTION 518-010-107
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-20890, 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:

o —24V dc for signaling (B Bat.)

o —24V dc for talking (A Bat.)
o —10V dc 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:
e Control circuit (GL-1 circuit pack)
e Battery (KS-20390, L1)

o Optional ringing generator (116A frequency
generator).

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

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

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

Caution: Do not attempt to adjust
potentiometer RE6.

®© American Telephone and Telegraph Company, 1972

Printed in U.S.A.
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GL-1 CIRCUIT PACK

BATTERY COMPARTMENT

Fig. 1—47C Power Unit

e 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 (dc 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 Ringing Generator (116A Frequency
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

e Unit, Power, 47C

e Battery, KS-20390, L1

e Interrupter, KS-19384 or KS-19385 (See 3.02)
Replaceable Component

e Assembly, Pack, Circuit, GL-1
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MOUNTING LUGS FOR
FREQUENCY GENERATOR

BATTERY COMPARTMENT

BATTERY
CONNECTION
PLUG

FREQUENCY
GENERATOR
LEADS

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

Optional Components 3. INSTALLATION

Planning

e Buzzer, KS-8109, L2 (See 3.01)
3.01 KS-8109, L2 buzzers (24V dc) may be used

e Generator, Frequency, 116A. for common audible signaling. This would
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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 small and ringing is
a small portion of overall calling.

3.02 The interrupter normally used in key telephone

system installations operates on 10V ac. I¢
is necessary to replace the ac interrupter with
a 24V dc interrupter (KS-19384 or KS-19385).

3.03 The KS-20390, L1 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 frequency 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.

(38) 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:

TERM LEAD
1 Red
2 Red-White
3 Blue
4 Blue-White

3.07 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.



TABLE A
24V DC SIGNAL 2-ampere, No. 24C fuse
24V DC TALK 2-ampere, No. 24C fuse
10V AC LAMP 2-ampere, No. 24C fuse
10V AC LAMP 2-ampere, No. 24C fuse
FREQ GEN 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.

4.02 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 1, 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 READINGS
SIG (—) and GRD (+) >20.0 Volts
10V and GRD (+) > 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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P/0 FRONT PANEL OF
PAIR (NOTE 1) 47C POWER UNIT
PAIR
_ 1oy \ /————T0 EQUIPMENT ———
10V _GRD v\
S16 AC DC
8 BAT 2
1ov \ GRD :|>v
10V GRD X \ ! 1 2 b
S )
TO KEY 8 GRD P}IR \ \ %’-”
TELEPHONE
RING PWR
equipMent| RG ] / \
R /] GRD
A BAT. / ( TALK /lI6A FREQ GEN BY | TO 6A AND
—Q 2 311 1A2 KTS INTERCOM (NOTE 2)
RD TO 1A, IAl OR 1A2
L A GRD ) 5 3 KTS LINE CKT (NOTE 2)
paiR 7 (NOTE 4)
8 GRD j————————— TO POWER UNIT ————————— "G
8 BAT. TO KTS
I b\ r d * RING FREQUENCY
siov ac PaIR S N PWR R | GENERATOR
6 KkTS 10V GRD f . | omir 7
POWER A GRD T 2
SUPPLY GRD  GRD
(NorE 3) | A PAT- | ZE | %
tiov ac [ paird \ TRLK
10V GRD N\
f / tiov AC
18V GRD / [
t18v Ac [ N 2 b J
I ear” /) L
(NOTE 3) l t18Y AC
NOTES: \ TO APPROVED
LOCAL GROUND
I. WHEN THE 10-VOLT AC LOAD EXCEEDS | -4 AMP, THE LOAD SHOULD BE SPLIT AND CONNECTED
TO BOTH PAIRS OF 10V TERMINALS.
2. THE ST TERMINAL SHOULD BE CONNECTED TO THE BYI LEAD OF THE 6A AND A2 KEY TELEPHONE
SYSTEMS, AND THE ST LEAD OF EITHER IA, IAl, OR IA2 KEY TELEPHONE SYSTEM LINE CIRCUIT.
3. AN ADDITIONAL 2-AMPERE FUSE SHOULD BE PLACED IN PARALLEL WITH THE EXISTING 2-AMPERE
SIGNAL FUSE IN THE KTS POWER SUPPLY. THESE FUSES SHOULD BE ARRANGED SO THE INSULATED
SIDES FACE EACH OTHER.
4. LEADS FROM INTERNAL 116A FREQUENCY GENERATOR.
Fig. 3—Connections for 47C Power Unit
Page 6
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BELL SYSTEM PRACTICES
AT &TCo Standard

SECTION 518-010-108
Issue 3, October 1976

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, and describes the need and use of the 141A
protector.

1.02 This section is reissued to provide information
on the 141A protector.

1.03 Common audible signaling provides for:

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

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

e Signaling combinations of the above
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 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 R1 terminals in the station cable to each
ringer.4

2. COMMON AUDIBLE SIGNALING CIRCUITS-OPERATION

2.01 Fig. 1isa simplified schematic of one audible

signal operated from two lines. A call on
line 1 operates relay R in line circuit 1 causing
contact R to make. The ac signal is applied through

diode CR1. Diode CR1 allows the positive components
of the ac signal to operate the 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: Fig. 2 is a

simplified schematic of one line operating
two station audible signals. 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 Fig. 3 is a simplified schematic of a 2-line,

3-stationcommon audiblesignalingarrangement.
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.

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 1A1 matrix 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

NOTICE
Not for use or disclosure outside the
Bell System except under written agreement

Printed in U.S.A.
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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
(1-56). For this 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 the strap between signaling lead
5(CA) and audible signal F (Fig. 4).

3.03 Diode control limits the type of audible signal

to either all ringers or all ac buzzers (do
not mix). To avoid diode failure, never use
dc buzzers. When ringers are used, the ringing
capacitor of each station should be disconnected
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 matrix in Fig. 4 is arranged so that:

CALL ON LINE STATION(S) SIGNALED
1t B
2 A, B,and C
3 A, C and D
4 A, C and E
5t F

Page 2

tSignaling 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 #518-215-4034 provides functional
schematics of the 402A and 404A (diode
matrix) KTUs.

3.07 Common audible signaling can also be

accomplished with the 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.

4. P#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 R1 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 KTS installations, every station
served by a local 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.4
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Page 4

STATION A STATION B
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Fig. 2—WSimplified Schematic of One Line and Two Audible Signals4
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STATION A STATION B STATION C
AUDIBLE AUDIBLE AUDIBLE
SIGNAL SIGNAL SIGNAL
"'_'W"_"J b | | b AW—9
RG (BI) RI RI RG (BI) RI RG(BI)
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RC OR CA
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SUPPLY
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LINE CIRCUIT 2

% RELAY DESIGNATION WILL VARY DEPENDING ON THE TYPE OF CIRCUIT USED.

Fig. 3—WSimplified Schematic of Two Lines and Three Audible Signalsé
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FROM LINE CIRCUITS
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Fig.

4—1A1 Matrix Block Application
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BELL SYSTEM PRACTICES
AT &TCo Standard

SECTION 518-010-109
Issue 1, August 1976

VOICE STATION SIGNALING
ON MANUAL INTERCOMS

1. GENERAL
1.01 This section furnishes the identification,
installation, and maintenance information
for voice signaling on manual intercom circuits using
a 107B loudspeaker set and a 6-button telephone
set. A general purpose adapter (similar to the
66E8 connecting block) is being developed to allow
this feature to be used with CALL DIRECTOR®
telephones and 10- and 20-button telephone sets.

1.02 Whenever this section is reissued, the reason
for reissue will be stated in this paragraph.
2. IDENTIFICATION

2.01 Purpose: To provide voice signaling on
manual intercoms.

2.02 Application: For use with all 6-button
telephone sets shown in Table A.

2.03 Ordering Guide:
¢ Set, Loudspeaker, 107B-*
(a) Replaceable Components

¢ Cord, Mounting, D6AF-87 (available in 7-,
14-, or 25-foot lengths; specify length desired)

* Refer to Table B for color selection.

(b) Associated Apparatus (order separately
if required)

e Bracket, 77TA
e Transformer, 2012B
* Key, 551A

¢ Buzzer, KS-20419, L1

e Clamp, 2A
3. INSTALLATION
Planning

3.01 An external 18- to 22-volt ac or dc power
source is required. This power may be
provided by:

e A 2012B transformer

e The 18-volt ac terminals of available power
plant

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

3.02 When a 2012B 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.

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.
Refer to section for telephone set being used for
method of removing locking pin. Table A gives a
section reference to the list of 6-button telephone
sets.

3.06 When an external 551A key is used to operate
voice signaling on manual intercom, mount
key on 77TA bracket.

NOTICE
Not for use or disclosure outside the
Bell System except under written agreement

Printed in U.S.A.
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3.07 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.

4. CONNECTIONS

4.01 Connect loudspeaker set mounting cord to
telephone set (see Fig. 1) as follows:

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

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

¢ Connect (Y) lead to BZ1 lead of telephone
set using spare terminal as shown in Table
A. If BZ1 is not available, use spare
conductor in telephone set mounting cord
(see Fig. 1).

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

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

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 Operate loudspeaker as follows:
(1) Turn the ON-OFF switch of the 107B

loudspeaker set clockwise. This turns the
loudspeaker on.

Page 2

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

(3) 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.

(4) Adjust volume control of 107B loudspeaker
to a satisfactory level.

5.03 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
set, refer to the section covering the type
of set involved.

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

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

e Power source disconnected

e Wiring of loudspeaker and nonlocking key.
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2565HK 2565HK D6AF-87 | 1078 LOUDSPEAKER SET
TELEPHONE SET KTS EQUIPMENT TELEPHONE SET nTG TERMINAL BLOCK
CORD
T T ™ 4
% . 2% —Q
R R (BL) 3
Q- - Q QD
oF ; :
821 o)
Q@ - % %)
SS1A
%@
ker X 8 8 G 8K> 1
Q@ -24v GRD @ % @ Q
@ 3 ﬂ (R) 5
Q
N ) 6
Q
5 @) s PU
0) ? - o %< 551A
82 KEY
K$-20419, L1 s10v 2%,
BUZZER

LEGEND

VINSULATE AND STORE SPOKESMANSD LEADS
+ CONVERTIBLE NONLOCKING KEY ON TEL SET
OR EXTERNALLY MOUNTED SS1A KEY
() EXTERNALLY MOUNTED KEY

(D CONVERTIBLE KEY ON TEL SET

Fig. 1—Example of Connections for Voice and Conventional Signaling Arrangements for Manual Intercom

Using 2565HK Telephone Set
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TABLE A

CONNECTIONS FOR SPEAKERPHONE POWER

6-BUTTON TERMINALS FOR SPARE NO. OF . SEE

TEL SETS BZ/BZ1 LEADS TERMINALS SPARE LEADS SECTION
564HD (MD) * 4 502-541-406
564HK (MD) 4,3 5,6 2 502-541-407
564HL 4,3 5,6 2 502-541-407
565HDR (MD) 1,2,3,4 4 502-541-410
565GK k 1,2,5,6,9 5 502-541-414
565HK 5,6 1,2,3,4 4 502-541-415
565LK 5,6 1,2,3,4 4 502-541-416
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

* Auxiliary terminal 812559623 (P-25E962).

TABLE B
COLOR ORDERING GUIDE
APPARATUS COLOR SUFFIX
Black -03
Moss Green -51
Yellow -56
Loudspeaker White 58
Set Rose Pink -59
Light Beige -60
Light Gray -61
Aqua Blue -62
Turquoise -64
g&‘g‘ﬁng Satin-Silver 87

Page 4
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BELL SYSTEM PRACTICES
AT &TCo Standard

SECTION 518-010-110
Issve 1, June 1976

2A1 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 D1, the station circuit, and D3 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 D2 and D4 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 2A1 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 D
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.

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

3.02 Use a T14B 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.
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T D1 T

LINE

“IRCUIT D4 D2 STATION

Fig. 2—Schematic of Polarity Guard Circuit

LINE
SIDE

STATION
SIDE

Fig. 1—2A1 Matrix Block
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SECTION 518-010-111
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MESSAGE WAITING CONSOLES
USED WITH 1A, 1A1, 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 7Bl1) 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 1—6A1 and 6B1 Selector
Console Circuit

SD-69657-01, Issue 1—7A1 and 7B1 Selector
Console Circuit

518-450-100, Issue 2—TA Communication
System

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

2. DESCRIPTION

2.01 The SB 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 7B1 (89-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 SB
lamp located under the MW button of the console
will light under control of the station line switch.

#Note: 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.4

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 SB 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 SB feature cannot be used with those sets
Pequipped for headset operation due to an
incompatibility in the method of wiring the busy
lamp.4

2.04 The 6Bl and 7Bl consoles require 10V AC

(for MW) and 18V AC (for SB). Each 6Bl
console requires 1 ampere and each 7Bl 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 215B1 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

Printed in U.S.A.
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SECTION 518-010-111

mounted in a 16-type apparatus mounting, 23-inch
relay rack, ete, 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 6Bl

console or A50B for 7B1) from each console
to a position convenient to the station cutdown
field and the power supply.

(8) Mount the required 66-type connecting blocks

and terminate cables as shown in Fig. 2
through 7. If a single 6Bl 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 10V 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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P/0 66M1-50
SB1 D50AD A258 CONN BLOCK
|ﬁ| MTG CD O 5
SB1 3 (W-BL) 1 BL(1)
o— SB2 2? > (BL-W) \ BLR) N
° SB3 27 (W=0) — ’ BL(3)
° SB4 32 Eﬁ::; / BL(4)
SB5 ¢ 5 BL(5)
he Sse 2% - BL(6)
° SB7 é 29 (W-BR) BL(7
o SB8 S 4 (BR-H) BL(8)
° SBY 3 30 (W-5) ) BL(9)
° B0 {5 (S-W) 10 | 8L(10) BL LEAD
SB1T__ < 3 (R-BL) T sL(1m) TO OTHER
SB12 2 65 (BL-R) | BL(12) TEL SETS
o— 5813 ’3 32 5 (R-0) °: ¢ BL(13)
° SB14 7 (0-R) BL(14
o]  SB15 33 (R=G) 15 BL(15)
° SB16 8 (G-R) BL(16)
SB17__ S 34 (R-BR) D W)
o sem 3o 3__(8RR) o—o BL(T8)
° sB19 S, (R-S) BL(19) A
U (SR) 20 EAL U LS gz
3% o AL < A0
p—o—— 1 >—%8K—_°r TV TO POWER
—° +18V 7:; (0 -BK) 18V SupPLY HOLD/ MW
¥V L 2 (BK-G) 25 S LAMP
M\v/“ (] (:5 (GBK) | )| oM L @_@_@« -
- ° w2 3. (S0 DD SRS NN
[T EEG (BR-BK) 3
° Mi4 S 40 (BK-S) L(4)
o LR (S-BK) ¢ L(5)
e 3 (Y-BL) o L(6) T0 LG
‘; W7 \:l (BL-Y) D (1) krs —< €
o e <o (¥-0) L(8)
MAS ? (0-Y) L(9)
e wio 2 -G METIN L(10) L LEAD TYPICAL TELEPHONE SET
o Wil 43 ) (NED) TO OTHER (NOTE 1)
o > 13 [ o——0 L(12) TEL SETS
o—t OO~
° Wiz S oS (BR-Y) L(13)
w14 § (Y-S) o o L(14)
g W15 S ;g (s-Y) o0 o | L(15)
— Mi16 (46 {__ (v-BL) ] L(16) NOTES:
° W7 S o (BL-V) o— o] L(17) REFER TO TABLE A OR B FOR SET
o wis_ 3o (v-0) o o\ L(18) TERMINATIONS.
o 19 < 2 < (0-¥) o——o— L(19) 2. STATION BUSY LAMP 1S ASSOCIATED
+10V (V-G6) 45 | HV_ S WITH Md BUTTON.
T2 48 (av) iV
) G v 3 2 (T D S
| D = 43 [CE DGR IOV TO POWER
W AT s T W SUPPLY
681 CONSOLE V2 20 Wy 557 STV
(NOTE 2) 25 o—o J

I

Fig. 2—6B1 Console Connections
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Page 6

Fig. 3—7B1 Console Connections (Sheet 1 of 2)

01004 A50B P/0 66M1-50
sB1 MTG CD CONN CA  CONN BLOCK
[ﬁ] PLUG 1 BL BINDER I
- SB1 (W-BL) 1 BL(1)
DG Se2 2 (BL-M) BL(Z) N
° SB3 27 (W-0) BL(3)
o SB4 » (0-W) BL(4)
SBS (W-G) 5 [ BL(5)
o— 28 —OO—
- SB6 3 (G-W) [ BL(6)
° SBT 29 (W-BR) o ot BL(7)
SB8 (BR-W) | BL(8)
[og 4 O—0
o 589 50 (W-5) )]
SB10 5 (S-W) 10 | BLM0) BL LEAD TO
> SB11 51 (R-BL) e ° BL(11 OTHER
° sB12 o (BL-R) BL(12 TEL SETS
SB13 (R-0) BL(13)
o——3 >
o SB14 2 (0-R) oo BL(14)
7 o—o0
o— SB15 33 (R-6) 15 BL(15
o SB16 s (6-R) BL(16
° SB17 34 (R-BR) BL(17
SB18 N (BR-R) H°° [ BL(18) I
° SB19 3 RS) | o o | BL(19) R
rd
. +18V 44 (SR) 20 +18V S LS st
T2 2 (BK-BL) +18V BL
GO =) 18 T O
e 1 = TO POWER
+18V 37 (BK=0) SUPPLY
ML B G (0-6K) HOLD /MW
EE O LAMP
mMwi Wil ® G50 ] L g @ o
o W2 39 (BK=BR)
o W3 ” (BR-BK
o M4 0 (BK-S)
[H (S-BK
o MA6 1? (Y-BL) T0 LG
o 7 16 (BL-Y) s X €
MA8 (Y-0)
o a9 42 (@&D)
(e 17
T - 5 L LEAD To mTlEA:.)TELEPHONE SET
o MA11 18 6-Y) OTHER
o 12 “ Y-BR) TEL SETS
> MA13 19 BR-Y)
W14 5 (Y-5)
W15 (5-Y)
e 2> 2020 |
g_ MA16 ig V-BL NOTES:
W17 21 (BL-V) 1. REFER TO TABLE A OR B
wis S 4. (v-0) FOR SET TERMINAT |ONS.
o MW19 22 (0-V) 2. STATION BUSY LAMP IS
L +10V ™ (V=6) ASSOCIATED WITH
10V 2 (D) M{ BUTTON.
AW S 4 (V-BR) TO POHER
210¢ 24 (B V SUPPLY
+10V 50 (V-8)
CONSOLE +10V 25 (S-v)
(NOTE 2)
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P/0 66M1-50 AS0B D100J
CONN BLOCK CONN CA MTG CD
- I ) 0 BINDER Pléggoz
- BL(20; 1 (W=BL
BL(21) oo B0 ¢ 2 E S Y
BL(22) (W=0) P SB22 _o°
O
BL(23) (0-W) 2 SB23
BL(24) [ 5 (W=t) 28 SB24 °
BL(25) [—o—=° (GH) 5 SB25 °
BL(26) (W-BR) 29 SB26 °
BL(27) (BR-W ¢ SB27
BL(28) ° °: (W=S) SB28 °
BL LEADS TO BL(29) 10 (S-H) 5B29 ©
TEL SETS BL(30) \ 6 o (R=BL) 1 S830 °
BL(3T) o o BL-R SB31
BL(32) i (R-0) 5 SB32 °
BL(33) ; °: (0-R) 7 {2833 ::
BL(34) 15 (R=G) SB34
BL(35) O (G SB35 —0
5
BL(36) o—o (D 32 f 5856 | o
BL(37) (BR-R) 9 SB37 o
BL(38) (R=S) 35 SB38 e
BL(39) \ 20 (S-R) 10 SB39
> +18V o—0 18V <
’__-—___‘_o__.o_____(ﬂﬁ:ﬁl..){ 36 é——> L o
18V (BL-BK) ¢ 11 +18V
;SP';&IJER Kl o—0 (BK=0) ¢ 37 (——--—mv—-1 Lo
+18V i
> T8V —55© ¢ E'Q—<_G 12 B —o
L(20) T*""“’——‘JQLL'(G 5 38 o -y 781 CONSOLE
o__o___.i_-_l&l._< 13 é._..ﬁ_
L(21) o (BK=BR) J 39 ¢ Mi21 [
L 2; (BRBK) ¢ 44 ¢ ™22 |
(23 BK-S W23
—0——0- (BK=S) ¢ 40 ¢ 23 1
L(24) 30 (S-BK) 0 15 ¢ W24 | o
L(25) - (Y-8L) > 4 wes |
o (BLY) (: 16 e I D
L(27) oo (Y=0) 2 42 e DY
L(28) oo 0Y) 2 17 mi28
L LEADS TO L(29) 1 o354 (Y-G) 5 Wy |
TEL SETS L(30) 1 GV) ¢ 13 S W30 o
L(31) [ o o (Y-BR Py L7 H DS
L(32 | (BR=Y) 19 Mi32 o
L(33 o—o (Y=5) 5 W33 o
L(34 52 (5=Y) 20 W54
L(35) o o (V-BL) $ ¢ M35
L(36) -o——0— XML..( 21 (_M.‘Z"___o
L(37) \ o o (V=0) 7 W37
L(38) (0-V) > M38
L(39) 45 (V-G) W39
OV O——0 ) 48 TOV 0
10V —o—o (\. ZZ TTOV _g
TO POWER Hov | (BR-V. 24 < IOV D
SUPPLY +ov (v=s) < +ov °
10V 0550 (S-V) 25 +10V °
|

Fig. 3—7B1 Console Connections (Sheet 2 of 2)
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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
TELEPHONE
SET SET MOVE MOVE
COLOR COLOR COLOR
TERMINAL FROM TO FROM TO
564HK/HL 1 0-Y 5 LH Y-0 6 LG
565HD L2 G-Y HL Y-G HG
565GK (Note 2) L2 SW 1 GR 2
2565GK (Note 2) 1 SW 5 G-R 2
565HK L2 0-Y 3 LH Y-0 4 LG
2565HK YBR 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 6or12
2630, 2631D 6 Note 3 Note 3
630/631DA
2630/2631DA L2 Note 4 Note 4
634/635D Connection . R
2634/2635D Terminal R-G LG GR 5
634/635DA 39 of 235- or
2634DA/DAM 236-Type KTU Note 8 Y-G ; 22
2635DA/DAM (Note 7)
830/2830C
831/2831C Y-0 2,2 0-Y 12 20 Note 5
21 12
851/2851B Y-BR L2 G-Y (Note 6) | YC (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.

Note 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 mounting cord using a spare terminal or D-161488
connector.

Page 8
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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
-V -
636, 637A,B,C,D | = SV L Y
2636C, 2637D e | vs G | va
636, 2636CA L G-Y L G-Y
637, 2637DA
(Note 2) LG | Y-G LG | YG

Note 1: Busy lamp feature cannot be provided with
these sets.

Note 2: Connect leads using spare terminals or
D-161488 connectors.
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A258 CONN. CABLE

T0 1ST
681
CONSOLE

TO 2ND
681
CONSOLE

66M1-25 CONNECTING BLOCK

- _(W-BL) Ay B ¢ : BL (1) N
(BL-W) BL (2)
(W-0) 0 X o o BL_(3)
(0-W) BL (4)
(W-G) 5 BL (5)
(G-W) BL (6)
(W-BR) BL (7)
(BR-W) BL (8)
(W-5) BL_(9)
(S-W) 10 BL (10)
(R-BL) BL (11)
(BL-R) BL (12)
(R-0) BL_(13)
(0-R) BL (14)
(R-G) 15 BL (15)
(6-R) o o o o BL_(16)
(R-BR) 8L (17)
(BR-R) o o o o BL (18)
(R-S) BL (19)
(s-R) 20 8y 7
(BK-BL)

(BL-BK)
(BK-0) L ADD
05K STRAPS
(BK-G) 25
(6-BK) o o o o L) )
(BK-BR) L (2)
(BR-BK) L 3)
(BK-S) L@
(s5-8K) 30 L (5)
(v-BL) o o o o L (e)
(BL-Y) o o o o L (7
(v-0) o o o o L (8)
0-Y) o o o o L (9)
(Y-6) 035 o o o L (10)
(6-Y) L (1)
(Y-BR) o o o o L (12)
(BR-Y) o o o o L (13)
(v-5) o o o o L (14)
(s-¥) oo o o L (15)
(v-BL) o o o o L (16)
(BL-V) o o o o L(an
(v-0) o o o o L (18
(0-v) o o o o L (19)
(v-6) 45 PR
(G-V) 0 ) +10V
(V-BR) +10V
(BR-V) ) o o o +10V
(v-s) o o o o £10V
(s-v) 50 10V
-O—O—'O—O—Y J
¥

Fig. 4—Connections for Two 6B1 Consoles

8L LEAD
T0
TEL SETS

TO POWER SUPPLY
(2A FUSE - 18 GA
WIRE)

L LEAD
TO0
TEL SETS

TO POWER
SUPPLY



A B c D
- (W-BL) BL (1) N
(BL-W) o o o o BL (2)
(W-0) o o o o BL (3)
(0-W) o o o o BL (4)
_LG;"D___—_o_o__o___o.—M_
wBR) e ot BL(D
(BR-W lo—o0—o0—otf B8O
CE:) N 1 D D D N S—: N ) B
R O oo BLAaD
BLR) s 5 o o B
R-0 lo——o0——o0—ot—BL (5
L—__o__o___o__o_—aL.mL
(R-G) o’ o o o BL (15)
G-R o o o o BL (16)
R-BR| ) 0 X BL (17)
(BR-R) BL_(18)
(R-S o o o o BL (19)
(S-R) 20 +18V
(BK-BL) | :1ev ]
(BL-BK)
(BK-0) *
(0-BK)
To 1sT | _(BK-G) 25
6B1 G-BK o
CONSOLE [ oy oy O——0—0—0 @
(BR-BK) o o o o L (3)
(BK-S) 0 L (4)
(S-BK) o304 o o L (5)
(Y-BL) o o o o L (6)
(BL-Y) o o o o LD
(Y-0) o o o o L (8)
0-Y o o o o (9)
(Y-6) o35 o o o L (10)
(6-Y) o o o o L (11)
(Y-BR) i X o o L (12)
(BR-Y) o o o o L (13)
Y-S o o o o L (14)
S-Y 40 o o L_(15)
(V-BL) o o o o L (16)
(BL-V) o o o o L (17
(v-0) o o o o L (18)
(0-V) o o o o L (19)
(V-6) o o o o 1V
G-V, o o o o 110V
(V-BR) o o o o 410V
(BR-V) ° ° o o v
(v-5) o o o o 10V
L (s-v) 0o o o 10V
TO 2ND Y Y
6B1 - L
CONSOLE

A25B CONN CABLE

66M1-50 CONNECTING BLOCK

ISS 2, SECTION 518-010-111

NOTES:

1. SEPARATELY FUSE EACH 118V LEAD AT 2A,
USE 18 GAUGE WIRE.

2. INSTALL B BRIDGING CLIPS BETWEEN COLUMNS
B AND C IN ROWS 1-19 AND 26-50.

% ADD STRAPS - WHERE MORE THAN ONE LEAD
IS REQUIRED ON A TERMINAL, USE 183B2
ADAPTER OR CONTINUOUS STRAPPING,

BL LEAD

TEL SETS

TO POWER
SUPPLY
(NOTE 1)

L LEAD
T0
TEL SETS

TO POWER
SUPPLY

TO 3RD
681
CONSOLE

Fig. 5—Connections for Three 6B1 Consoles
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To1sT | (BKG®)

781 (G-BK) L) N

CONSOLE| (BK-BR) OO o o L (2)
(BR-BK) o o o o L(3)
(BK-S) o o o o L (4)
(S-BK) L (5
(y-BL) o o o o L (6)
(BL-Y) o o o o L (7
(Y-0) c o o L (8)
(0-v) o o o o L(9)
(Y-G) o o o o L (10)
(G-Y) o o o o L (1)
(Y-BR) o o o o L (12)
(BR-Y) o o o o L (13)
Y-S o o o o L (14)

V) o o o o L (15)

(V-BL) _ L (16)
(BL-V) o o o o L (17
V-0 o o o o L (18)
(0-V) o o o o L (19)
(V-6) o5 o i X v S
G-V, o o o o 10V
(V-BR) o o o o 10V
(BR-V) 5 o o o 1V
(V-5) o o o o +10V
S-v 030 o o o +10V

TO 2ND Y

781 |

CONSOLE

Page 1

A50B CONN CABLE

1ST 66M1-25 CONNECTING BLOCK

(BL BINDER)
7 (W-BL)

(BL-W)
w0 00 |
PGS
we) |
Gw) ]

(W-BR)

(BR=W)

(W-3)

(S-W)

(R-BL)

(BL-R)

(R-0)

(0-R)

(R-G)

(6-R)

(R-BR)

(BR-R)

R-S
(s-R
(BK-BL)

(BL-BK)
(BK-0)

(0-BK)

BL (1) N

o o o o BL (2)
o o o o BL (3)

BL (4)

lo?—o0— 00—t BLO)
oo BL(6)

BL (7)
BL (8)

o o o o BL (9)

BL (10)
BL (11)

o o o o BL_(12)

BL (13)
BL (14)

o> o o ot BLOM
— oo BL (16)

BL (17)

lo—o0— o0 o} 838

o o o o BL (19)

18V ¢

SR 4 ) S

- ADD
STRAPS

2

BL LEADS
T0
TEL SETS

TO POWER
SUPPLY
(NOTE )

L LEADS
T0
TEL SETS

T0 POWER
SUPPLY

NOTE:
PROVIDE A SEPARATE +18V LEAD TO EACH
CONNECTING BLOCK FUSED AT 2A, USE
18 GAUGE WIRE,

Fig. 6—Connections for Two 7B1 Consoles (Sheet 1 of 2)



T0 1ST
781
CONSOLE

TO 2ND
781
CONSOLE

AS0B CONN CABLE

ISS 2, SECTION 518-010-111

2ND 66M1-25 CONNECTING BLOCK

(0 BINDER)

A B [ D
¢ (W-BL) ol —o o o BL gzo)w
e DD DD BT

W-0 BL (22
SN DED DD SO
SO NN - E S S E—

(6-4) o o) m

(W-BR) BL (26)

(BR-W) BL_(27)

(W-5) o o o o BL (28)

(S-W) 10 o o Bl (29

®ey [ O o mGo

(BL-R) o o o o BL (31)

(R-0) BL (32)

0-R BL (33)

(R-G) 15 o 0 BL (34)

(G-R) BL (35)

(R-BR) BL_(36)

(BR-R) 0 0 BL (37)

R-S o—o0—O0—of— BL(8)

(S-R) 20 BL (39)

(BK-BL) 18V 7

(BL-BK)

(BK-0) —— ADD

(0-8K) STRAPS

(BK-G) 25

G-BK o o o o L (20) N
_(BkBR) ol e oo LD

= o o o L (22)

éak-s;( o o o o L (23)

(5-BK) 30 o L (24)
B s e oo L (29)

(BL-Y) o o o o L (26)
—(-0) o—0 L (27)

(0-Y) o o o o L (28)

(¥-6) B PG R D Ul I N ¢-) I
() N I NS S S ) B

(Y-BR) o o o o L (31)
Ry 0 ol oo L (32)

oS o000 o1 LOH

(S-Y) o0 o o o L (34)

(V-BL) o o o o L (35)
) s o oo LOO

(v-0) o o o o L (37)

(0-v) o o o o L (38)

(V-6) 45 ) ) o L (39

(6-V) +10V <
(S E I NS - — Hov

(BR-V) +10V

(V-S) +10V

V) 02X o0 o0 o 0V

Y 7

BL LEADS
T0
TEL SETS

TO POWER
SUPPLY
(NOTE)

L LEADS
T0
TEL SETS

TO POWER
SUPPLY

Fig. 6—Connections for Two 7B1 Consoles (Sheet 2 of 2)
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SECTION 518-010-111

A50B CONN. CABLE

1ST 66M1-50 CONNECTING BLOCK

NOTES:
1. SEPARATELY FUSE EACH 18V LEAD AT 2A.

2.

USE 18 GAUGE WIRE.

INSTALL B BRIDGING CLIPS BETWEEN
COLUMNS B AND C AS FOLLOWS:

® BLOCK 1 - ROWS 1-19 AND 26-50
@ BLOCK 2 - ROWS 1-20 AND 26-50

PLACE STRAPS WHERE MORE THAN ONE LEAD
IS REQUIRED ON A TERMINAL, USE 183B2
ADAPTER OR CONT INUOUS STRAPPING,

(BL BINDER) ¢ D
- (W-BL) BL (1)
(BL-W) BL (2)
(#-0) 5 o o o BL (3)
(0-W) BL (4)
(W-G) BL (5)
(G-H) BL (6)
(W-BR) BL (7
(BR-W) BL (8)
(W-5) X BL (9)
(S-W) 10 o o BL (10)
———gR-BL) &) $L LEAD
(BL-R) oo BL_(12) TgL SETS
(R-0) BL (13)
(0-R) BL (14)
(R-G) o o 5 BL (15)
(G-R) BL (16)
(R-BR) c c o BL_(17)
(BR-R) BL (18)
(R-S) BL (19)
(S-R) 1 18V < T0 POWER
(BK-BL) 1 +18V ]SUF’P'—V
(BL-BK) (NOTE 1)
(BK-0)
(0-BK) +18V T0
T0 15T | _(BK-6) SHEET 2
781 (6-BK) L (1)
CONSOLE( (5x_pR) o0 Lo |
(BR-BK) L (3)
(BK-S) A o o o L (4)
(S-BK) L (5)
(Y-BL) o o o o L (6)
(BL-Y) o o o o LM
(Y-0) L (8)
(0-Y) L (9
Vo) [FO—O0——0——0 L (10) I‘EOLEAD
() EE IPNUND VU D E— ¢ 1) N B Y
(Y-BR) o c X L (12)
(BR-Y) X o — o L (13)
(Y-S) L (14)
(s-Y) o o o o L (15)
(V-BL) X L (16)
(BL-V) L (17)
(V-0) L (18)
(0-V) o o o o L (19)
(v-G) X ) 1V <
(6-v) L O] +10V
(V-BR) l 0] 10V
(BR-V) stov | 10 POMER
o ] -0——0——0——0— oy UPPL
(5-V) +10V
To2ND Y -
784 L TO 3RD
CONSOLE 781 CONSOLE
Fig. 7—Connections for Three 7B1 Consoles (Sheet 1 of 2)
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A50B CONN. CABLE

ISS 2, SECTION 518-010-111

2ND 66M1-50 CONNECTING BLOCK

(0 BINDER)
A B c D
o (W-BL) ol o o o BL (20)
(BL-W) 0 o o . BL (21)
(W-0) o o o o BL (22)
(0-W) 0 BL (23)
(W-6) 5 - BL (24)
(6-W) BL (25)
(W-BR) : : BL (26)
(BR-W) BL (27)
(W-5) o o o o BL (28)
(S-W) 10 BL (29) | BL LEADS
(R-BL) o o o c BL (30) [ TO
(BL-R) DD EIE EE TEL SETS
(R-0) c o o o BL (32)
(0-R) BL (33)
(R-G) 15 BL (34)
(6-R) BL (35)
(R-BR) c BL (36)
(BR-K) o o o o BL (37)
(R-S) X 0 BL (38)
(S-R) 20 BL (39)
(BK-BL) 18V FROM
(BL-BK) SHEET 1
(BK-0) * £18V T0
(0-BK) POWER SUPPLY
0 15T | _(BK-6) 25 (NoTE 1)
781 (6-BK) L (20
CONSOLE | =0 [-O——0——0——0— ” W
(BR-BK) L (22)
(BK-S) o o o o L (23)
(S-BK) 30 L (24)
(Y-BL) L (25)
(BL-Y) L (26)
(¥-0) ) c o ) L (27)
(0-Y) X o X L (28)
(Y-6) o35 o o o L (29) L LEADS
(G-Y) o X L (30) To
(Y-8R) ; ; - L (31) | TELSETS
(BR-Y) L (32)
(¥-5) o o o o L (33)
S-Y 040 o o o L (34)
(v-BL) o o o 5 L (35)
(BL-V) L (36)
(v-0) L (37)
(0-V) L (38)
(V-G) 45 o o L (39) J
G-V, o o o o +10V N
(V-BR) 10V
(BR=V) o o o o 10V To
(v-8) 10V 2%5&
(s-V) 0?0 o o 10V
T 2ND Y Y “ 70 3RD
781 J L 781
CONSOLE CONSOLE

Fig. 7—Connections for Three 7B1 Consoles (Sheet 2 of 2)
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BELL SYSTEM PRACTICES
AT &TCo Standard

SECTION 518-010-115
Issue 1, November 1976

HANDS-FREE ANSWERING ON INTERCOM
1A1, 1A2, AND 6A KEY TELEPHONE SYSTEMS

1. GENERAL

1.01 This section provides information on the

station adjuncts (Fig. 1) used in 1A1, 1A2,
and 6A KTSs to provide Hands-Free Answering on
Intercom (HFAI).

1.02  Whenever this section is reissued, the reasons
for reissue will be listed in this paragraph.

1.03 The HFAI feature is an intercom feature
and is not to be connected to CO/PBX lines.

The adjuncts are activated by incoming calls only

and cannot be used to originate outgoing calls.

2. DESCRIPTION

2.01 Addition of the HFAI feature requires the
installation of an adjunct at the station
location as follows:

¢ HFAI on manual intercom or one intercom
path—2A transmitter-receiver

e HFAI on two or three intercom paths—2B
transmitter-receiver.

If HFAI is installed at a 1- or 2-link 6A KTS
station, a 27T6A adapter circuit must be wired
between the KTS equipment and the adjunct on a
one-per-adjunct basis.

2.02 The 2A transmitter-receiver permits a calling

station to tone-signal another intercom station
through the 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 going off-hook. Conversation from the
called station can also be blocked by depressing
the MIKE-OFF button without affecting the incoming
speech. A light emitting diode (LED) is provided

NOTICE

B. 2B TRANSMITTER-RECEIVER (THREE-PATH)

Fig. 1—2-Type Transmitter-Receiver

Not for use or disclosure outside the
Bell System except under written agreement

Printed in U.S.A.
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SECTION 518-010-115

to indicate when the microphone is turned on. If
desired, the called station may depress the button
on the key telephone set associated with the intercom
and go off-hook; conversation is then through the
handset.

2.03 The 3-path adjunct (2B transmitter-receiver)

operates in a similar 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 pickup button
on the key telephone set and go off-hook to use
the handset. The path indicating LEDs will stay
lit as long as the calling party is off-hook.

2.04 No modification of the intercom system is

required in the 1Al, 1A2, or selector-only
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.

2.05 If the adjuncts are added to a 1- or 2-link
6A KTS, a 276A adapter circuit must be
added for each adjunct (Fig. 5).

2.06 The adjuncts are equipped with a volume
control for adjusting the loudspeaker level.
2.07 The 2-type transmitter-receiver will be

available in four colors: black (-03), green
(-51), white (-58), and light beige (-60), and will
be shipped with color-coordinated faceplates. Cords
will be in satin-silver (-87) only.

ORDERING GUIDE
¢ Transmitter-Receiver, 2A* —single-path HFAI
¢ Transmitter-Receiver, 2B*—3-path HFAI
*Refer to Table A for color information.

« Block, Connecting, 66E8-25—order 1 for
each location where adjunct cord cannot be
brought into telephone set (see Note)

Note: If station is already wired using
66E3-25, a 66E8-25 may not be required.

e Circuit, Adapter, 276A—order 1 for each
adjunct installed in a 1- or 2-link 6A KTS.

3. INSTALLATION

3.01 An adjunct must be installed at each station

to be furnished with the HFAI feature. The
adjunct can be wired by any of the methods outlined
in 3.08, 3.04, or 3.05.

3.02 The microphone in the 2A and 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 In installations where all the leads are
available on screw terminals such as in a
6-button key telephone set, the mounting cord from
the adjunct can be terminated directly in the set

TABLE A

COLOR SELECTION

TRANSMITTER-RECEIVER FACEPLATE

CODE COLOR SUFFIX | CODE COLOR SUFFIX
Black —03 Charcoal —=170

Moss Green —51 Light Green —71

2A | White —58 | 734 | Light Gray -3
Light Beige —60 Muted Beige —75

Black —03 Charcoal —70

Moss Green —51 Light Green —71

2B | White —58 | "B | Light Gray 73
Light Beige —60 Muted Beige —175

Page 2



(Fig. 3). The leads from the 2012B transformer,
if used, can also be brought into the set using
spare terminals or D-161488 connectors.

3.04 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 circuits should appear
on the same key so that all leads can be found in
one plug of the mounting cord and connector cable.
Fig. 4 shows connections for the single-path adjuncts
using a 66E8 connecting block, and Table B shows
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.

(b) Break the mounting cord-connector cable
connection and plug the cord and cable into
the proper legs on connecting block (Fig. 2B).

(¢) Terminate adjunct mounting cord leads on

connecting block using 161A adapters. Power
leads are terminated on screw terminals AC1
and AC2.

(d) Terminate inside wire from transformer on
AC1 and AC2

3.05 If the station is fed by inside wiring cable

terminated in a 66E3-25 connecting block,
the proper leads can be accessed on the connecting
block using 161A adapters.

3.06 Fig. 3 and 4 assume the intercom circuit 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 like
manner, Table B assumes the intercom circuits are
on the last three buttons of the set. If they
appear elsewhere, the adjunct cord will have to
be wired to the proper leads.

3.07 The HFAI adjuncts are signaled over the

R lead from the selector. Signaling for the
adjuncts must be separate from any other audible
arrangements at the station. Buzzers or ringers
cannot be connected on intercom at stations having
an adjunct. This will require a separate lead be

ISS 1, SECTION 518-010-115

used for intercom signaling if the station is also
wired for common audible. The potential on the
signaling lead from the selector can be 10V,
-24V, or £105V.

3.08 At1-and 2-link 6A KTS installations, a 276A

adapter circuit is required for each adjunct
installed. Install the adapter circuit at a location
permiiting access to the required station and KTS
leads, and wire as shown in Fig. 5.

3.09 Power for the adjuncts can be derived either

from a 2012B transformer or from the -24B
supply in the KTS. If a 2012B transformer is used,
the wiring is brought into the set or connecting
block. Power from the KTS requires a spare cable
conductor which is connected to either the AC1 or
AC2 lead.

3.10 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
2A Transmitter-Receiver

4.01 Operation of the single-path adjunct is as
follows:

(a) The calling party dials the proper intercom
code for the adjunct-equipped station.

(b) When dialing is complete, the microphone

in the 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 incoming calls, the DND button must
be depressed again, releasing it.

(c) After hearing the single-tone burst, the

calling station can voice-signal the called
station. The called station may answer via the
microphone in the adjunet.

(d) If the called party does not want local
conversation or noise to be heard, the

Page 3



SECTION 518-010-115

HFA1
ADJUNCT

D10W CORD

MOUNTING

CORD 20128

TO KEY TRANSFORMER

EQUIP.

A. INSTALLATION WITH CORDS TERMINATED IN TELEPHONE SET

HFA1
ADJUNCT

MOUNTING
CORD

©J, 20128
[T TRANSFORMER

TO KEY
EQUIP.

B. INSTALLATION USING 66E&-25 CONNECTING BLOCK

Fig. 2—Typical Installations, HFAI Adjuncts

MIKE-OFF button must be depressed, at which off-hook, the HFAI feature is canceled for that
time the LED will turn off. The called party call.

may return to HFAI by releasing the MIKE-OFF

button.

2B Transmitter-Receiver

(e) If desired, the called station may also depress 4.02 Operation of the 3-path adjunct is as follows:
the pickup button associated with the intercom

and go off-hook for 2-way conversation using (a) Calling and DND are the same as for single

the handset. Once the called station goes path.

Page 4



TABLE B

ISS 1, SECTION 518-010-115

CONNECTIONS FOR 2B TRANSMITTER-RECEIVER

D20R CORD TERMINAL ON 66E8 CONN BLOCK
LEAD 830/2830 831/2831 CALL DIRECTOR
DESIG CoLoR TEL SET TEL SET (NOTE)
T1 R-O 37 317 19
R1 O-R 38 38 20
AH1 R-G 22 22 21
LP1 BR-R 42 42 24
T2 R-S 43 43 25
R2 S-R 44 44 26
AH2 R-BL 16 16 27
LP2 w-0 48 48 30
T3 W-BL 49 49 31
R3 BL-W 50 50 32
AH3 W-BR 10 10 33
LP3 S-W 46 46 36
LG W-S 41 41 17
Al o-w 4 5 5
A4 G-R 34 34 34
AC1 G-W AC1 ACl AC1
AC2 W-G AC2 AC2 AC2

SPARE | R-BR * * *
SPARE | BL-R * * *
SPARE | BR-W * * *

* Insulate and store.

Note: Adjuncts cannot be used with concentrator-type CALL

DIRECTORS. Connections shown are for intercom on the
last three buttons of the key.

(b) Upon completion of dialing, the MIKE-ON
LED and the LED associated with the
incoming intercom path are turned on and the

single tone burst is heard at both stations.

(¢) 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.
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SECTION 518-010-115

565/2565HK
TELSET OR

TELEPHONE SET 6040G KEY

MOUNTING CORD

38¢& /@ ST
7
T (H-BL)
13¢ D
R (BL-W)
39¢ /8 SH
A (H-0)
TO KEY[ 2¢ /® 18
EQUIP. Al €0-W)
40¢ /@ L6
LG (W-BR)
15¢ Ls
LP___ (BR-W)
37¢ /® L6
LG2_ (W-S)
18¢ //QE) 6
N VS (S-W)
D) 3
T0 20128 AC2_ (N-G)
TRANSFORMER
& 4
AC1_ (G-W) ,;£23

INSIDE N
WIRE
D10N CORD 2A
TRANSMITTER
RECEIVER

NOTES:

1. CONNECTIONS SHOWN ARE FOR INTERCOM ON THE STH PICKUP BUTTON.
1F INTERCOM APPEARS ON ANOTHER BUTTON, THE T, R, A, LG AND
LP LEADS MUST BE CONNECTED TO PROPER TERMINALS.

2. AUDIBLE SIGNAL IN SET CANNOT BE CONNECTED ON INTERCOM AT
STATION HAVING VS-HFA1 ADJUNCT. CONNECTION SHOWN USE BUZZER
LEAD AS VS LEAD. DISCONNECT BU22ER LEADS IN SET.

3. 20128 TRANSFORMER 1S SHONN CONNECTED TO SPARE TERMINALS 3
AND 4. IF THESE TERMINALS ARE IN USE, USE ANY SPARE TERMINALS
OR D-161438 CONNECTORS.

4. IF PONER IS OBTAINED FROM KEY SYSTEM (-24B) USE ONE SPARE
LEAD FROM KTS AND CONNECT TO EITHER AC1 OR AC2.

Fig. 3—Connections for 2A Transmitter-Receiver in Manual or Single Path Intercoms, With Cord Terminated
in Telephone Set
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rrrTeT TELEPHONE
CONN. TELEPHONE SET SET
) BLOCK NOUNTING CORD
2¢ . 2¢ ]
0-W) A1 Y
17¢ 23 37¢ 2
(H-S)  LG2
18 25 < 38¢& %)
N
T0 KEY (W-BL) T
EQUIP. 13¢ 26 13¢ o
(BL-W) R
27
39¢ 39 7))
N N S (N-0) A
40 2 40¢& Q
N (N-BR) _LG1
30
15¢ 15¢ Q
(BR-N) LP
36
18¢ 18¢ o
N N N\ (S-W) VS
ACH (H-G)  AC1
T0 20128 2%
(G-W) A
TRNSF AC2 @ G-NW c2 ) D10W A
CORD TRANSMITTER
RECEIVER
NOTES: v
1. CONNECTIONS SHOWN ARE FOR INTERCOM ON STH PICKUP BUTTON. IF INTERCOM
APPEARS ON ANOTHER BUTTON, T, R, A, LG1 AND LP LEADS MUST BE CONNECTED
TO PROPER TERMINALS.
2. USE 161A ADAPTERS TO TERMINATE D10W CORD IN 66E8-25 CONNECTING BLOCK
3. AUDIBLE SIGNAL IN SET CANNOT BE CONNECTED ON INTERCOM AT STATION HAVING

Fig. 4—Connections for 2A T itter-R.

Block

ISS 1, SECTION 518-010-115

VS-HFA1 ADJUNCT. CONNECTIONS SHOWN USE BUZZER LEAD AS VS LEAD. DISCONNECT BUZZER

LEADS IN SET.

20128 TRANSFORMER 1S SHONN CONNECTED TO SPARE TERMINALS 3 AND 4. IF THESE TERMINALS
ARE IN USE, USE ANY SPARE TERMINALS OR D-161438 CONNECTORS.
IF POWER 1S OBTAINED FROM KEY SYSTEM (-24B), USE ONE SPARE LEAD FROM

KTS AND CONNECT TO EITHER AC1 OR AC2.

or Single Path Intercoms, Using 66E8-25 Connecting

Page 7



sabnd 8

g abng

TELEPHONE
SET (NOTE 4)
4
6A KTS 2 2 Al >
(NOTE 1) T0 Owr - A1
223A 215A 222A  234A 216A kTS . 23 " L6
KTU  KTU  KTU  KTU  KTU Q@
(H-9) LG
A A 25 T
- 0 38 %
33
W-BL) T
8 8 26 R
-0 13 %
13
27 (BL-W) R
To 39 39 Ao
KTS
(H-0) A
* * 29 LG
©-—0 40 40 ©
¢ c (H-BR) _LG1
30
©-—aQ 15 15 L ©
L o4 7 42 . 42 SPARE %)
398 398 R
o1 (NOTE 3) 4 (BR-W) L
3 PAR
PO I INERRX 1 . senre| o
¢ T (S-W) Vs
NOTE 2 © — —O — —@—1 AC
K H K 3 ~ (W-G)  AC1
39A 39 @ — -()-———————:T--—OZ TO 20128 A2
©-—-6 ° TRNSF Py (G-W) A2
\
NOTES: L
1. TERMINALS SHOWN AS LETTER OR ASTERISK ARE SHOWN IN S18-410-401
FOR 1-LINK OR 518-410-402 FOR 2-LINK. TERMINATION DEPENDS ON D10W 2A
STATION CODE ASSIGNED CORD | TRANSMITTER
2. TERMINATE ON SELECTOR OR TRANSFER CIRCUIT ACCORDING TO RECEIVER
STATION CODE ASSIGNED
3. SPARE LEADS REQUIRED FOR LP AND VS LEADS BETWEEN 276A ADAPTER

-~

AND ADJUNCT.

CONNECTIONS SHOWN PUT INTERCOM ON STH PICKUP. IF INTERCOM
APPEARS ON ANOTHER PICKUP, REQUIRED LEADS MUST BE MOVED
(T, R, A, L)

Fig. 5—Adjunct Connections in 6A Key Telephone System
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BELL SYSTEM PRACTICES
Plant Series

SERVICE

SECTION 518-112-420
Issue 1, July 1970
AT&TCo Standard

1A KEY TELEPHONE SYSTEM
50-TYPE PACKAGED UNITS

1. 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:

@S5SD-69136-01—Key Telephone system No.
1A, Line and Signaling Circuit

@S5D-69199-01—Key Telephone System No.
1A, Intercommunicating Line Circuit with
Dial Selection

@S5D-69105-01—Key Telephone System No.
1A, 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. 1—60-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—5T7A Key Telephone Unit, Schematic

© American Telephone and Telegraph Company, 1970

Printed in U.S.A.
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SECTION 518-112-420

T0_AUTO. 572 TO AUTO. 52 T0 AUTO.
CUTOFF ALY CUTOFF o CUTOFF 524 53A
CONT ck [ KTV, ConT okt | K1V CONT CKT |  KTU KTU
HIBIR|T H|B[R ‘e nl_‘
. e r
T T Toco I b Tome | X
AT B0 |8 D | Bk, o
(r . (T 3 (1 3 T G)
10 258 SR 8] T0 258 SR 3 70 258 SR % 10 e
e o an odl 0| R :]
A 5 5 ®
R | el [TELD) | e > )
KEYS J KEYS J Kevs s ®
8 . B . B . @
0 ) 0
H . H H
& 9 S 9 § S @
10 10 10
Lp Lp Lp Lp
T0 _: 10 To
Lamp L8 g LAMP| 16 : Igup L6 : | LAMP | LG = I
20-voLt [GRD o GRD L GRD m\ GRD N\
oc Tk [sn &r [-’\"J K &) \'.3/
q ® 4 O,
sawe ((GRO \T\"’\I GRD \@/ GRD \@/ GRD \@J
SUPPLy lov ® AUDIBLE (Bar. + o 105v
INTERCOM I /. m&& [GRD
e R Lo ® ®
@) BAT. S BAT. ) BAT. )
S r""\_/ ABTO A\ \ZJ
* A (o)
KL % (S @ 129)
LY BASI B r\@ L
@'— 3o \\@ R — Basic —@
B 8 b UNIT |8
( ::)— COMMON —(::)‘
: O |ER
L IGNAL
@ o @ G) @
B/ @ - 6TH
5 @__ o | Line @ st ~
25 23
O 5TH 4
LINE
8 s
co (o)
@/ @ STI @ @

% CONNECTIONS SHOWN ARE FOR J8673ID, LIST | OR J8673IA LIST 4 OR LIST 6 (101G)
POWER PLANT, IF CENTRAL OFFICE OR BUILDING BATTERY IS USED AND FUSES AT

SUPPLY ARE NOT READILY ACCESSIBLE, FUSE AS SHOWN IN TABLE A.

IF FUSES AT

SUPPLY ARE READILY ACCESSIBLE AND THE MAXIMUM CURRENT DRAIN TO A
SYSTEM DOES NOT EXCEED |.6 AMPERES, NO CIRCUIT FUSES AT EQUIPMENT ARE REQUIRED.
WHEN USING TABLE A, REMOVE STRAP ON TS B OF 51A KTU BETWEEN TERMINALS 19 AND 20.

Page 2

Fig. 1—50-Type K

T FOR LINE BUSY LAMP ON INTERCOMMUNICATING
LINE, ADD WIRING ON 51A KTU AS FOLLOWS:

TO

3 TOP OF BF RELAY TO | BOTTOM OF SR RELAY
4 TOP OF BF RELAY TO TS A 28 OR H.B. JONES

TERMINAL (LP LEAD).

eyTIrl_

Units, C

tions (Sheet 1)



FROM
SH I

54A
KTU
T
TO TIE
LINE AT
DIST END | R
C
T
T0
PICKUP
KEYS
R

70 s
SIGNAL
KEY

|-¢

TO
STATION

o

|_' |

T0
PICKUP
KEYS

E ]

TO s
SIGNAL ——
KEY

]
POEOEOIRPOORPROAOOO |

o [LB o [
LAMP| LG LAMP| LG
——
GRD GRD 3
LK
~N
GRD GRD
70 105v+(GRD GRD
RINGING T
SUPPLY l:"&
+ +
= = 8
BAT.
BAT. 5
ABTO A ”
o [k 0 '-_.__@
BASIC BASIC
UNIT |8 2 UNIT | B _@
¥
L| 105V ”
STI STI -
ST ST
co co

POROOERO0TIROPPRIOODO® O

®O®

1SS 1, SECTION 518-112-420

57A 57A
KTU KTU
TO ICL TS A TS B
PICKUP
OR AUTO.
cutorF [ X _®_ Tosi6 [ D n L ORB
CONTROL CKT FOR STA 2,384
CKT OR | & FLLINE | o
FLLINE |- —(2N Lawes |2 1 (%
LAMP
cKT sTA [H 1oVt
WO || e[
FOR
A —@ Lamps | SRD 2
CSTA2 3 3 L ORB
O STA 5,6,87
CSTA3 LORB
@ s STA 8,9,80
TO AUTO. | C STA 4 ° LG
CUTOFF () STA 2,3,84
CONTROL
CSTAS LG
CKT OR ___._._. | L6
FL LINE ® I'_ (FTsm 5.6.67
LAMP
csTA® | L6
oxT ® &) T sres.80
cCSTAT ? ) AN
——\
CSTA 8 M /“\ T
A /
<
CSTA9 __@ (l ) R
Lc STA O _@ T T
i@ /
—
R
B COMMON . ) R
R STA 2 O C T
<
RSTA 3 . [ @ R
R STA 4 _@ T
@ P
RSTAS __. .
AUDIBLE (9 (1) -
SIGNAL | R sTA 6 O GRD
z ®
BAT.
RSTA 7
R STA 8 GRD
____(: ) GRD | _C)
20-voLT
RSTA S : DCSIGH| oo
R STA O @ @
>
AUDIBLE L__.J
SIGNAL | ‘BT %.0R @9 @)
POWER | foiuy
SUPPLY L t __.@ @
Units, C tions (Sheet 2)

Fig. 1—50-Type Key Teleph

STA
485

STA
687

STA
889

STA O

Page 3



SECTION 518-112-420

TABLE A
FUSING ARRANGEMENT FOR CENTRAL OFFICE OR BUILDING BATTERY
I:::I?; FUSE .';';: ;s"; 52A 53A 54A 55A 15.57“\ f;:
GRD 1t 13 13 13 13 13 13
BAT. 19
BAT. 2t 19
BAT. 3t 19
BAT. 41 19
BAT. 51 19
BAT. 61 19
GRD . 14-22
BAT. Miget 16-20*

Lamp GRD t 15 15 15 15 15 15 4
BAT. 1 18 18 18 18 18 18 3
GRD t 19

BAT. A t 20
GRD t 21
BAT. B 1 22
GRD t 24
BAT. C t 25

* Do not strap 19 to 20 on 51A KTU TS B.

1 One 2-amp fuse per 36 51A lamps; or when lamp battery is 48 volts dc from central office, fuse with
1-1/3 amp fuse.

t One 2-amp fuse per circuit.
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Fig. 5—54A Key Telephone Unit, Schematic
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BELL SYSTEM PRACTICES
AT&TCo Standard

SECTION 518-112-421
issue 2, November 1973

SERVICE
1A KEY TELEPHONE SYSTEM
TIE LINE AND CONTROL SERVICES

1. 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.
e Add 1C KTU which is MD.
o 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.

2. CONNECTION INDEX
Tie Line Service

Fig. 1—7A Key Telephone Unit, Private Line
Circuit

Fig. 2—91A, 1B and 1C (MD) Key Telephone
Units, Hold Circuitq

Fig. 3—2A and 12B Key Telephone Units,
Battery Feed Circuit

Fig. 4—5A Key Telephone Unit, Auxiliary
Hold Circuit

Fig. 5—6B 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. 10—%17B and 17C (MD) Key Telephone
Unit, Switching Relay and Lamp
Control Circuitq

Fig. 11—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.
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Fig. 13—20A Key Telephone Unit, Common

Audible Control Circuit
TO PL CKT AT
DISTANT END

Fig. 14—23A Key Telephone Unit, Noise
Suppression Circuit

Fig. 15—25B (Automatic Cutoff Control Circuit)

and 26B (Automatic Cutoff Circuit) CRT°0R 20
Key Telephone Units Arranged for Zg%ﬁ:%g&

Automatic Cutoff of CO, PBX, or
Private Line Circuits

Fig. 16—30A Key Telephone Unit, Time-Out

Circuit
Fig. 17—381A Key Telephone Unit, Battery 0 TuNGING
Feed Relay Circuit
Fig. 18—38A Key Telephone Unit, Lamp Wink volts ot {—

Circuit

Fig. 19—34A Key Telephone Unit, Make Busy
Lamp and Key Circuit
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SIGNALING CKT

GRD

osv

R
TO STATIONS
DIRECT OR

B
TO AUDIBLE
SIGNAL OR

R SIGNALING CKT

CONNECTIONS

SCHEMATIC

Fig. 1—7A Key Telephone Unit, Private Line Circuit
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#»Fig. 2—1A, 1B, and 1C (MD) Key Telephone Units, Hold Circuit ¢
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TO STATIONS ARRANGED
TO PICK UP INTERCOM
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Fig. 3—2A and 12B Key Telephone Units, Battery Feed Circuit
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Fig. 4—5A Key Telephone Unit, Auxiliary Hold Circuit
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Fig. 5—6B and 6C Key Telephone Units, Supervisory
and Busy Lamp Circuit



, GRD
TO 14-TO 26- _®
voLT 0 1 oxr
POWER SUPPLY | BAT. C
u () R
2~ TO RINGER AT
EXCLUDED
10 co or pex |-L @ B | STaTIONS
LINE DIRECT
OR THROUGH
SIGNALING CKT | B >
OR HOLD CKT
: —®
(A=
T l- R
TO_STATIONS @
NOT EXCLUDED
BUT CAN B T
EXcLuoe . TO STATIONS
TO BE
H @ B | EXcLUDED
@&
CONNECTIONS
2
o
7
S

250

Fig. 6—10A Key Telephone Unit, Automatic Exclusion

Circuit

SCHEMATIC

ISS 2, SECTION 518-112-421

GRD
TO LAMP POWER

BAT.
SUPPLY or *
TO AUDIBLE
SIGNAL

POWER SUPPLY

TO €O, PBX,
OR PL CKT n

TO LINE
LAMPS

MULTIPLE TO
RELAYS

CONNECTIONS
FOR SEPARATE LINE LAMPS AND

COMMON AUDIBLE

NI
SIGNAL NONLOCKED-IN

RI

TO CO OR PBX
LINE CKT

©00000

14- TO 26-

| BATY voLT DC
POWER
SUPPLY

TO TERM. 3
ON 178 KTU

SUPERVISORY
RELAY

8
——} VOLT
TERM. 8 OF

CONNECTIONS

FOR CONTROL.

LED LINE LAMPS AND

COMMON AUDIBLE SIGNAL LOCKED -IN

ypS-13500
09

SCHEMATIC

OTHER RINGUP

®_

Sos

_@

~

| T} i
—©

_®

_®

TO TERM. 8 ON

TIME-OUT CKT

Fig. 7—14A Key Telephone Unit, Ringup Relay Circuit

Page 5



SECTION 518-112-421

BAT.
OR

TO LAMP
POWER SUPPLY GRD

TO GRD OF
14-T0 26-VOLT {G’“’
DC SUPPLY
BAT, ¥
105v ¢
TO AUDIBLE
SIGNAL
POWER SUPPLY
6RO
RI
T0 co, PBX,
oR L CKT' 7|

TIME-OUT CKT

)_ TO TERM. 5
OF I8E KTU
TO TERM. 7_OF
|7 AND 2 TIME-OUT cx
AND
FLASHING CKT

] TO TERM. 7
OF I8E KTU

MULTIPLE TO
OTHER RINGUP
CIRCUITS

TO AUDIBLE
SIGNAL

CORR 90000000

BAT.

TO TERM. 6

TO LAMP
POWER SUPPLY

Bar. &,
105v_#

TO AUDIBLE
SIGNA B
POWER SUPPLY
GRO

OF 1BE KTU
TO FLASHING
CKT

VoLTS bc Or
L]
&Y TeRm. 8 OF
TIME-OUT CKT
GRD 1‘0 14-TO 26-
'OLT DC GRD

TO TERM, S
OF IBE KTU

TO TERM. 7 OF

TAND 2)_ nus-ouv CKT

FLASNING CKY

TO TERM. 7
OF I8E KTU

MULTIPLE
TO OTHER
RINGUP CKT

TO AUDIBLE
SIGNAL

T0 €O, P!X. 4
OR PL CI )

XX é??@@@éeo

CONNECTIONS
FOR CONTROLLED LINE LAMPS AND
COMMON AUDIBLE SIGNAL LOCKED-IN

CONNECTIONS
FOR CONTROLLED COMBINED LINE AND

BAT.
OR #
TO LAMP
POWER SUPPLY
GRD,
BAT, t
OR
o5v t

TO AUDIGLE
POVIER SUPPLY GRD

LG

TO LINE
LAMPS

OTHER RINGUP

__} MULTIPLE TO
RELAY

RI

TO CO, PBX,
OR PL CKT

éé@%@\égcﬁé

TO AUDIBLE
SIGNAL

TO LOCAL
SIGNAL GRD

CONNI
FOR SEPARATE
COMMON AUDIBLE

ECTIONS
LINE LAMPS AND
SIGNAL NONLOCKED-IN

BUSY LAMPS AND COMMON AUDIBLE SIGNAL

7 6
R R Jr
2UF s 2uF A 4
agT o2 " S
| g o—0
v(ST) 8a (ST STFI. ser 3
MNCYL P-4750
6BR
‘ s'rR‘:FS‘32°°ﬂ-
acos ¥ AP S ]
VARISTOR 4 14
B ]
317A VARISTOR
o o o 9 &z bz s

SCHEMATIC
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Fig. 13—20A Key Telephone Unit, Common Audible  §Fig. 14—23A Key Telephone Unit, Noise Suppressionq
Control Circvit Cireuit
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2. IP_AND ZJ WIRING FOR STATIONS WHICH CANNOT CUT OFF OTHER STATIONS,
BUT CAN BE CUT OFF EXCEPT WHEN ON THE L

3. ZJ WIRING FOR STATIONS lNICN CANNOT CUT OFF OTHER STATIONS, BUT
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Fig. 15—25B (Automatic Cutoff Control Circuit) and 26B (Automatic Cutoff Circuit) Key Telephone Units
Arranged for Automatic Cutoff of CO, PBX or Private Line Circuits
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SCHEMATIC

Fig. 16—30A Key Telephone Unit, Time-Out Circuit
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BELL SYSTEM PRACTICES
Plant Series

SERVICE

SECTION 518-112-422
Issve 1, July 1970
AT&TCo Standard

1A KEY TELEPHONE SYSTEM
INTERCOM SERVICES

1. 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:

@S5D-69199-01—Key Telephone System No.
1A, Intercommunicating Line Circuit

@SD-69091—Key Telephone System No. 1A,
Line and Signaling Circuit

GRD

TO 14-TO 26-VOLT
D C SUPPLY

BAT.

TO SIGNAL KEY _(s

TO AUDIBLE
- SIGNAL AS

Bl | REQUIRED

20990000

?

CONNECTIONS .

@518 Division, Section entitled “‘Service-1A
50-Type Packaged Units”

@518 Division, Section entitled “Service-1A
Tie Line and Control Services”

CONNECTION INDEX

Fig. 1—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.

.[

;'-l/‘
wOn O~

o

SCHEMATIC

Fig. 1—3A Key Teleph Unit, Inter

ting Signaling Circuit

@© American Telephone and Telegraph Company, 1970
Printed in U.S.A. Page 1
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Fig. 2—13C Key Telephone Unit, Automatic Signali
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CONNECTIONS

M WIRING AUTOMATIC CUTOFF WITHOUT FLASHING LINE LAMPS PROVIDES ONE 258 KTU PER
STATION AND 26B KTU PER FIVE STATIONS.

X WIRING FLASHING LINE LAMPS WITHOUT AUTOMATIC CUTOFF PROVIDE ONE 6C AND ONE
29A KTU PER STATION.

W WIRING AUT$MATIC CUTOFF WITH FLASHING LINE LAMPS PROVIDES ONE 25B KTU PER
STATION AND ONE 26B KTU PER LINE PER FIVE STATIONS AND ONE 29A KTU
PERI STATION.

Fig. 3—29A Key Telephone Unit (Cut Through Relay Circuit) with 6C, 25B and 26B Key Telephone Units
Arranged for Automatic Cutoff and/or Flashing Line lamps for Intercom Line with Dial Selection of
Stations
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BELL SYSTEM PRACTICES SECTION 518-114-110
AT&TCo Standard Issue 3, October 1972

SEg ADDENDUM
REFERENCE
1A1 KEY TELEPHONE SYSTEM

KEY TELEPHONE UNITS

CONTENTS PAGE CONTENTS PAGE
230A (MD) and 230B KTU (CO or

1. GENERAL e e e e e e e e e e 2 PBX Line Circuits) e s e e o 4
2. IDENTIFICATION . . . . . . . . . 2 232A (MD) and 232B KTU
(Electro-Mechanical Flash, Wink, Ring

201C KTU (Fuse Unit) e e e e 2 and Time-Out Circuit) e e e 4
202A (MD), 202B (MD), 202C (MD) 233A (MD) KTU (CO or PBX Line

and 202D KTUs (CO or PBX Line Circuits) e e e e e e e e e 4

Cireuit) . . . . . . . . ... 3
. 237B KTU (Bridging Circuit) e 4
203A KTU (Automatic Tie Line Circuit)
e e e e e e e e e e e e 3 238A KTU (CO or PBX Line Circuits)
P )
204A KTU (Ringdown Tie Line Circuit)
e e e e e i e e e e e e 3 239A KTU (CO or PBX Line Circuits)
205A KTU (Station Line Circuit) . . 3
) 26B KTU (Automatic Cutoff Circuit) . 5
207B (MD) and 207C KTU (Selector .
Circvit) . . . . . . . . . .. 3 29A KTU (Cut Through Relay Circuit)
208A KTU (Signaling Unit for Flashing
Line Lamps) e e e e e e e e 3 30A KTU (Time-Out Circuit) e . 5

209A (MD) KTU (Lamp Flcshmg and
Time-Out Circuit) e e e . 3
Functional Schematics

210A KTU (Wink Circuit) e e e . 4

Fig. 1—201C KTU (Fuse Unit) . . . 5
211A KTU (Intercom Line Circuit,
Ringing Lamp Circuit, Noise Suppression Fig. 2—202A (MD) and 202B (MD)
Circuit and Audible Signal Control KTU (CO or PBX Line Circuit) . . . 6
Cireuit) . . . . . . . . . . . 4

Fig. 3—202C (MD) and 230A (MD)

212A (MD) KTU (CO or PBX Line KTU (CO or PBX Line Circuits) . . 7

Circuits with Lamp Flashing and Incoming

Signals Time-Out Circuits) e e e 4 Fig. 4—202D, 230B, 238A (Line Circuit
Portion) and 239A KTUs (CO or PBX

227B KTU (Common Audible Control Line Circuits) e e e e e e e 8

Circuit). e e e e e e e e 4

Fig. 5—203A KTU (Automatic Tie Line
228A KTU (Blank Unit) e e e e 4 Circuit) . . . . . « « .+ o . 9

© American Telephone and Telegraph Company, 1972
Printed in U.S.A. Page 1
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REPLACING PAGE ADDENDUM
Filing Instructions:

1. REMOVE FROM THE SECTION THE PAGES NUMBERED THE SAME
AS THOSE ATTACHED TO THIS PINK SHEET.

2. INSERT THE ATTACHED PAGES INTO THE SECTION IN THEIR PLACE.
3. PLACE THIS PINK SHEET AHEAD OF PAGE 1 OF THE SECTION.
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REFERENCE
1A1 KEY TELEPHONE SYSTEM
KEY TELEPHONE UNITS

1. GENERAL 2. IDENTIFICATION
1.001 This addendum supplements Section

518-114-110, Issue 3. The attached pages section:
must be inserted in the section in accordance with
the filing instructions above. (a) Fig. 3—revised
1.002 This addendum is issued to: (b) Fig. 4—revised

(a) Correct Fig. 3
(b) Correct Fig. 4

(¢) Correct Fig. 7

(¢) Fig. T—revised
(d) Fig. 8—revised

(e) Fig. 14—revised

(d) Modify Note 3 of Fig. 8

(e) Correct Fig. 14 to show 232C KTU.

Attached:

Page 7 dated August 1974, revised
Page 8 dated August 1974, revised
Page 11 dated August 1974, revised
Page 12 dated August 1974, revised
Page 19 dated August 1974, revised
Page 20 dated August 1974, reissued
Page 23 dated November 1973, revised
Page 24 dated November 1973, reissued

© American Telephone and Telegraph Company, 1972, 1973, 1974
Printed in U.S.A.
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Page 1
1 Page and Attachments






SECTION 518-114-110

CONTENTS PAGE

Fig. 6—204A KTU (ngdown Tie Line
Circuit) . . . . . . . 10

Fig. 7—205A KTU (Station Line Circuit)

1
Fig. 8—207B (MD) and 207C KTU
(Selector Circuit) e e e e e e . 12
Fig. 9—208A KTU (Signaling Unit for
Flashing Linelamps) . . . . . . 13
Fig. 10—209A (MD) KTU (Lamp Flushmg
and Time-Out Circuit) P 14
Fig. IIQ-2IOA KTU (Wink Circuit) . 15
Fig. 12—211A KTU (Intercom Line
Circuit, Ringing Lamp Circuit, Noise
Suppression Circuit and Audible Signal
Control Circuit) . . . . . . . . 16

Fig. 13—212A (MD) KTU (CO or PBX
Line Circvits with Lamp Flashing and
Incoming Signal Time-Out Circuits) .17

Fig. 14—232A (MD) and 232B KTU
(Electro-Mechanical Flash, Wink, ng
and Time-Out Circuit) PP 19

Fig. 15—233A (MD) KTU (CO or PBX
Line Circuits) .. . . 20

Fig. 16—238A KTU (CO or PBX Line
Circuits) . . . . . . . . . . 22

Fig. 17—26B KTU (Automatic Cutoff
Circuit) and 29A KTU (Cut Through
Relay Circuit) e e e 23
Fig. 18—30A KTU (Time-Out Circuit)

1. GENERAL

1.01 This section identifies the key telephone

units (KTUs) used in the 1A1 Key Telephone
System. Functional schematics (Fig. 1 through 18
cover the basic circuitry of the KTUs and their
relationship with associated apparatus. For additional
information on the 1A1 Key Telephone System,

Page 2

refer to Section 518-114-105 for identification and
arrangements and Section 518-114-425 for connections.

1.02 This section is reissued to:
o Revise KTU schematics
e Rearrange text.

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

SD-69203-01, Issue 7B

»SD-69288-01, Issue 18D4¢
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

201 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:

e Holding on CO, Centrex, or PBX lines
e Visual and audible line signals

e Manual and dial intercom

o Cutoff, exclusion, and selective privacy

o Time-out
e Private lines.
201C KTU (Fuse Unit)

2.03 The 201C KTU (Fig. 1) is a fuse mounting
unit arranged to mount seven No. 24-type
fuses.



202A (MD), 202B (MD), 202C (MD), and 202D KTUs
(CO or PBX Line Circuit)

2.04 These KTUs provide:
e Line pickup
o Hold feature
o The control of other KTUs for visual signaling
o Ringing options which include steady ringing,
interrupted ringing, and relay control of a

common audible signal.

205 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.

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
o The control of the KTUs for visual signaling
e Ringing options as shown in 2.07.
One 203A KTU is required at each end of the
private line.
204A KTU (Ringdown Tie Line Circuit)

209 The 204A KTU (Fig. 6) is used on private
(tie) lines to provide:

e Manual signaling to the called station
o The control of the KTUs for visual signaling
e Ringing options as shown in 2.07.

One 204A KTU is required at each end of the
private line.

ISS 3, SECTION 518-114-110

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
o 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.

207B (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
o Audible Signaling.
Each 207B or 207C KTU can serve nine stations.

208A KTU (Signaling Unit for Flashing Line Lamps)

2.12 The 208A KTU (Fig. 9) is used on intercom
lines to control:

o 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.

209A (MD) KTU (Lamp Flashing and Time-Out Circuit)

2.13 The 209A KTU (Fig. 10) is used on CO or
PBX lines to provide:

e Interruption interval for flashing lamps

o Time-out of locked-in signals approximately
30 seconds after a call is abandoned.

The 209A KTU can serve five lines when wink

option is provided and six lines when wink option
is not provided.

Page 3
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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.

211A KTU (Intercom Line 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:

o Busy lamp (other signals must be provided
separately)

o Protection against an overload of the ringing
supply

e Noise suppression circuit
o Independent common audible control of two
lines to the same station.
212A (MD) KTU (CO or PBX Line Circuits with Lamp
Flashing and Incoming Signal Time-Out Circuits)
2.16 The 212A KTU (Fig. 13) provides line pickup
on three CO or PBX lines and common
equipment for up to six lines.

227B KTU (Common Audible Control Circuit)

2.17 The 227B KTU contains three relays which
provide control for:

e Auxiliary lamp relay circuits
o 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.

228A KTU (Blank Unit)

2.19 The 228A KTU is a blank unit with 40 screw

type terminals. It is used for miscellaneous
purposes.

Page 4

230A (MD) and 230B KTU (CO or PBX Line Circuits)

220 The 230A KTU (Fig. 3) is the equivalent of
five 202C line circuits, and the 230B KTU

(Fig. 4) is the equivalent of four 202D line circuits.

232A (MD) or 232B KTU (Electro-Mechanical Flash,
Wink, Ring and Time-Out Circuit)

221 The 232A or 232B KTU (Fig. 14) plus the
associated interrupter provides the following
timing features:
o Audible signals
o Lamp flash
e Lamp wink
o Busy tone
e Audible ringback
o Time-out on abandoned call
e Busy lamp control for manual intercom line.
233A (MD) KTU (CO or PBX Line Circuits)
2.22 The 233A KTU (Fig. 15) is the equivalent
of ten 202C KTUs. Circuits terminate on
back of units in five KS-16671, List 1 plugs. A25B
connector cables must be used for cabling to

distributing frame or equivalent. Lamp fusing is
provided on the unit.

237B KTU (Bridging Circuit)

223 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.

238A KTU (CO or PBX Line Circuits)

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 2.21).



239A KTU (CO or PBX Line Circuits)

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.

26B KTU (Automatic Cutoff Circuit)

2.27 The 26B KTU (Fig. 17) disconnects cutoff

stations from CO or PBX lines under control
of the 25B KTU. One 26B KTU will serve five
cutoff stations.

29A KTU (Cut Through Relay Circuit)

2.28 The 29A KTU (Fig. 17) is used to provide
manual cutoff on CO or PBX lines.

30A KTU (Time-Out Circuit)

229 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.
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Fig. 14—Functional Schematic of 232-Type KTU (Electro-Mechanical Flash, Wink, Ring and Time-Out

Circuit)4
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SECTION 518-114-110

KS-16672,L1 PLUG

(NOTE 1)
H H
-20 = < 2 0R 13
1
1 |
L J—IT] PN '
|
AH '
1
|
I
. A T
36 OR 47 Dep T n 4= 26 OR 37
! AH :
i 4
| H :
! "
I 8 :
R A R |
11 0R 22 ek T | Ok 12
4 8 H |
AH i . HA L ¢ 5 0R 16
¢ |
+
L8219 or 20
A
At L ' 30R 14
_ T LW
=L AH = : 29 OR 40
R o |
|
Yl Caoris
i R R e LK : 31 OR 42
}
A I : ¢ |
|
4 4 }
114 33 o 44
A |
-20 ﬂ~ ": 27 0R 38
MOD IF 1 ED
CONTACTS AH |
POSITIONS - N— > 01 30 0R 41
|
L] R
— it . 01 (6 or 17
- an !
< 32 OR 43
- R* i
6 Riic70r 18
NORMAL L] o o ar |
POSTIONS -20 —+< 10 0R 21
(SIDE VIEW) |
i B S0 1 ¢ 35 or 46
R RELAY CONTACTS (SEE NOTE 4) !
NOTES :

I'. TERMINALS | TO 1| AND 26 TO 36 ARE FOR ODD
NUMBERED CIRCUITS. TERMINALS 12 TO 22 AND 37 TO
41 ARE FOR EVEN NUMBERED CIRCUITS.

2. THE POWER SUPPLY LEADS AND THE LEADS TO THE
CENTRAL OFFICE OR PBX LINE ARE CONNECTED TO THE
TERMINALS OF THE PLUG AS SHOWN BELOW:

CIRCUITS
LEAD
1-3-5-7-9 | 2-4-6-8-10
T 36 47
CO OR PBX
R [l 22
GRD
LAMP SUPPLY
+ OR BAT. 9 20
GRD
BAT. SUPPLY 3% 46
-20 10 21

3. EACH PLUG PROVIDES LEADS FOR TWO LINE CIRCUITS
WHICH ARE ARRANGED ACCORDING TO THE FOLLOWING TABLE:

PLUG
A B C D 3
0DD CIRCUITS I 3 S 7 9
EVEN CIRCUITS 2 4 6 8 10

FOR NONLOCKING OPERATION OF R RELAY, MOVE THE UPPER
WIRE SPRING CONTACT FROM ITS GUIDE IN CONTACT
POSITION 4 TO THE LOWER GUIDE OF CONTACT POSITION S.
MOVE THE LOWER WIRE SPRING CONTACT FROM ITS GUIDE

IN CONTACT POSITION 4 TO THE UPPER GUIDE OF CONTACT
3. CONTACT POSITIONS 3 AND 5 ARE UNEQUIPPED AND THE
STATIONARY CONTACTS UNWIRED.

Fig. 15—#Functional Schematic of 233A (MD) KTU (CO or PBX Line Circuits) (Sheet 1)4
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ISS 3, SECTION 518-114-110

LEAD KS-16672, A25B CONNECTOR CABLE BrocKs
LI PLUG = OR OTHER TYFE TO 101A OR 1018
DESIe ONKTU | 5088901 25 PR 1w caBLE DISTRIBUTING FACILITIES W KEY EQUIPMENT
; ; oW T3 (SEE NOTE 4) (REMOVE HOLD LAMP)
R = =
Tz 26 (w-BL) (W] | A T
W —t 2 2 (OR-W) __[OR1 .
H 27 | 27 (W-0OR) wl H A | TO TEL SET OR
A i t ! t AT | PICKUP KEYS
.
N ) 3 : 3 (GN-W) [GN] " ; L
! 28 L 28 (W-GN) _[wl | ) LG
SPARE T4 1 (8R-W) _[(BRT | ' LF
Wt 29 | 29 | (W-BR) Wl | ¥ LW
t + + + +
HA —4 ; + :o } :3:1:)) L vi ' HA_ |10 2324 0R B KTU
co —+ : + = + (NOTES | AND 2)
To —} € ' 6 o (BL-R) L] N T0
00D K —t 31 HEEY) 1_(R-BL) R L LK
CIRCUITS t 1 H N 1
RI —+ T 7 4 (OR-R) CoRI } B1_1 10 com aup siGNAL
| | | | (NOTE 3)
G
| | 70 AUD SIG
| I | I 16) L. BAT, OR 105V JpOWER SuPPLY
RN —1 32 | 32 | (R-OR) Rl 1 [ (RO RN
SPARE — {8 | 8 | (6N-R) [GN1 | ®) ot H CAOR CAL 19 arm on P KTV
ST | 33 y 33 (R-GN) [R] ® | ST_ 710 211AKTU
Bt_1 8 1 o (BR-R) __[BR] | H [LE
SPARE — 34 | 34 REBRI_TRI 7 [§ T GRD | TO LAMP SUPPLY
B BAT 10 H 10 S-R) [s1 | H B BAT
B GRD 35 | 35 R-S) [R]_ | H B GRD ]TO BAT. SUPPLY
} 4 t
R 1 I 1] (BL-BK) (BLI | I R Y 70 co OR PBX
T — 36 HEED (BK-BL) [BK] , ) T_ JLINE CKT
| | | i H™7T0 I0IA OR 1018
P N S I (OR-BK) [OR] , R_(EY EQUIPMENT
T : 37 V37 (BK-OR) [BKJ ' T
M 13 H 13 (GN-BK) [GNJ |
38 | 38 | (BK-GN) [BK] | A | TO TEL SET OR
A i 'r t H Al | PICKUP KEYS
N 14 14 (BR-BK) [BR] ! i L
39 39 BK-BR) [BKJ | § LG
SP‘:: 15 15 S-BK)__[S3 H LF
w 40 40 BK=S) _[BKJ H LW
}
HA —f—1L6 164 (BL-v) ([BLJ } HA_ |70 2324 OR B KTU
co —1t 41 | 41 (v-BL) CYl | CO_ | (NOTES 1 AND 2)
H 17 T 7| (OR-Y) [ORJ A T0
EVEN TO T 1 T T T
H 42 | 42 | (Y-OR) [Y] | L LK
CIRCUITS Lk — 18 18 | (GR-Y) [GRJ , !
Rl —4 + t } t TO COM AUD SIGNAL
! ! L ot ®@ I____l: oo
} } : ®. BAT., OR '05‘/" POWER SUBPLY
AN 23 43 (;;63: lf_;:] - N ® TO 2324 OR B KTU
SPARE —} 19 19 (BR- C ®l @ CA OR CAI TO 2278 KTU
<1 44 L, 44 . (Y-BR) L[yl | ® TO 211A KTU
} t t }
lpt_4 20 |20 [ (s-v) _[s31 | LBt
SPARE —— 45 {45 [ (v-s 1 [@ ' GRD 110 LAMP SUPPLY
B BAT 1 21 21 T (BL-V) [BL] , ¥ B BAT
B GRD —f— 46 46, (v-BL) [Vl | ; B _GRD_ | TO BAT. SUPPLY
} = }
R ——22 22 4 (OR-V) [ORJ | ; R 3 10 cO OR PBX
Ty 47y ar D v-om vl o} i T_|LINE KT
N = =
SPaRE 23 | @3 | (GN-V) [GN) |
SPARE —| %8 | a8 | (v-oN) [vl | i
SPARE 1 24 N 24 | (BR-V) [BRJ | |
GPARE @9 | 4s | (v-BRI_ LVl | |
SPARE — 25 | 25 | (s-v) [s3 |
1 } - i
SPARE ——+ o | so | (vS) vy |
1 1 1 1 ]
CIRCUIT NOTES
NOTES: FEATURE OR OPTION APP OR WIR
I. LF LEADS MAY BE STRAPPED NOT TO EXCEED 50 LAMPS PER GROUP. LINE METALLIC X
2. LW LEADS MAY BE STRAPPED NOT TO EXCEED 50 LAMPS PER GROUP. RINGING v
3. FOR COMMON AUDIBLE SIGNAL WITH Z OR Y OPTION, STRAP ALL RI LEADS. |circuiT | GROUNDED COM AUD CONTROL
4. THE TYPE OF TERMINATING EQUIPMENT TO BE USED, SUCH AS 30- OR 66~ RELAY PROVIDED w
TYPE CONNECTING BLOCKS,BUNCH BLOCKS,DISTRIBUTION FRAME, ETC, |NTERRUPTED | INTERRUPTER v
WILL BE GOVERNED BY THE SIZE AND NEEDS OF A PARTICULAR INSTALLATION{ COMMON
. Comorl | Ring NG COM AUD CONTROL T
() CURRENT COLOR CODE RELAY PROVIDED 5
£ I MD COLOR CODE STEADY RINGING

Fig. 15—#Functional Schematic of 233A (MD) KTU (CO or PBX Line Circuits) (Sheet 2)4
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SECTION 518-114-110

6RD 39F
TO POWER SUPPLY 1| ¢—
FOR MOTOR lov 40F 21 ! 2 | e (™
< )
COMMON v
£QUI PMENT 28 vl K$-15900, LI
PORT ION o INTERRUPTER
OF 2384 KTU DAMSHED WITH
3
AT1 OR 2F
TO CKT REG AUD TONE OR KTS 6A AI' RO 5 +3
IF
TO AUD TONE SUPPLY,CONT CKT OR GRD: 8 8|
T0 KT REG BUSY Tong 21! OR BZ1 Wi [ 6
TO BUSY TONE SUPPLY OR CONT cKkT — BT OR BZ - ~+o 9 T
. o_LF OR LI CKT | AND 2 56 MAX 50 LAMPS |
PER LEA
LF OR LI S, 1 EaD 1o |
Q=
LF OR LI CKT 5 AND 6 256 " T
LF OR LI 356 13 -+
LF OR LI CKT 3 OR 4°' 66
LF OR LI 166 Ii6
S
LF OR LI CKT 7 anp 8* 266 | i
1
LF OR LI CKT 9! 3¢ o =
¢ LW OR LI CKT 1 aND 2! 76 |
LW OR LI 7S 12 1
O—
LW OR LI CKT 5 AND 6 276 18 T |
LW OR LI | s . |
LW OR LI CKT 3 AND 4! | 86 18
186 ]
LW OR LI o |« s
TO LINE CKT LW OR LI CKT 7 AND 81 286 21 ]
PART OF 238A '
(F16. 4) LW OR LI CKT 9
(_t, BAT. OR GRD 96
"
+, BAT, OR GRD 196 |
&
+ BAT. OR GRD 296 |
+, BAT. OR GRD 396 |
T
> _R,RI,0R RN CKT I THRU 4'| - 22F |
R,RI_OR RN CKT 5 THRU 8! | 245 7
R,RI OR RN CKT 9! 288 L ale R
R,R1_OR RN 28F
L R
~ B OR BI CKT | THRU 4! 21F |
; >N CKT I THRU 4
B OR BI CKT 5 THRU 8 INTERNALLY |
BORBI CKT 9! 25F  WIRED ON
o 08 B1 S 238A KTU LEGEND
L / \ % INTERRUPTER CONTACTS SHOWN IN STARTING POSITION.
TO AUD SIG PWR SUP GRD OR R GRD S F |C° |tk [To [na t 238A KTU FURNISHED WITH INDICATED CKTS
OR VIS AND AUD SIG CKT | BAT., £ 0r 105 (V) soF, | | | EXTERNALLY STRAPPED AT FACTORY
>—TO— 11—+ WITH AUX TIME=OUT CKT
o 19 | l | WITHOUT AUX TIME-OUT CKT
r____.>__.__\4 316 | | INTERRUPTED COM AUD SIGNAL USING
® B_sov ELECTRO MECH INTERRUPTER (COM EQUIP
f@ | PORTION OF 238A OR 232A/8 KTU)
® 2 || ST
TO 30A KTU
T0 26 128 T
- TO
LK 46 ! 2
co 36 L 8 _oov
N
A
TO 14-26V : g:? 9__|;A ® To
DC PWR SUP - o B_o0v

Fig. 16—pFunctional Schematic of 238A KTU (CO or PBX Line Circuits)q

Page 22



€461 19qWBAON pasiray

€T 96pg

26B KTU
s 29A KTU

< ®
B BAT A 3 o 5 cr 15 5 aro -
_®_‘H'—® ien /Q)
@ B BAT

CT 14
T0 -—
POWER 3 48
SUPPLY 3
T0
. POWER
( : ) SUPPLY
g sar 2 o é 8 8 a 10
@ T T
~ 121 1 | 28
5 T cr ®

13
' I
{D\T— Z 6T 5 [
R ]TO co OR 5 BAT
6 ~—— JPBXLINE CKT R 2 cT - e
68 5 9 @
co 8 4
T i
t . D
9 1ot 1
To Al
TEL
st |2 4004 VAR
R
co 9 o a\ s 6
e
co 10 T0 €O A 3 cT
ster @ T0 2ND A —0 Fa
co 1 294 KTu LN
f et
3 Tt
@ é o OPTIONS
T H
T T0 3RD
ol s o ] 208 KTU STATION CAN CUT-OFF OTHER STATIONS
1 @ AND CAN NOT BE CUT-OFF
RES)
o 5 @ STATION CAN CUT-OFF OTHER STATIONS AND
] U CAN BE CUT-OFF EXCEPT DURING A CALL
)
® T To 4TH @ STATION CAN NOT CUT-OFF OTHER STATIONS
? o Ll 208 KTU AND CAN BE CUT-OFF EXCEPT DURING A CALL
5 'e8
co 17 7
— TO KEY TEL
co 18 STA PU KEY OR
0 TO S5TH 294 KTU
9 108
é co i
128 11 @

Fig. 17—#Functional Schematic of 26B KTU (Automatic Cutoff Circuit) and 29A KTU (Cut Through Relay Circuit)4
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POWER SUP

co orR PBX| TOI T
LINE CKT

LK. e

Fig. 18—#)Functional Schematic of 30A KTU (Time-Out
Circuit)q



BELL SYSTEM PRACTICES
Plant Series

SECTION 518-114-115
Issve 1, July 1970

SE,
€ App AT&TCo Standard
ENDUA,

REFERENCE
1A1 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
Sections 518-210-100, 518-210-400, 518-210-401,
518-210-402, and 518-210-403, which are hereby
canceled.

2. IDENTIFICATION

2.01 The 200F, G, and K packages provide the

basic requirements for 1A1 and 6A (selector
only) Key Telephone System installations. The
200H packaged units provide for the 2-talking link
6A Key Telephone System.

2.02 The basic differences in these packages are

the capacities of the apparatus mountings.
The 200F, G, and K packages are equipped with
a 232B KTU with a KS-15900 List 1 interrupter,
which provides for flashing and winking lamps,
interrupted audible signal, time-out, and manual
intercom.

2.03 A 232A (MD) or 232B KTU is furnished with

each 200H-type KTU, but the KS-15900, List
1 or KS-19384, List 2 interrupter is not furnished,
and if required must be ordered separately. All
leads associated with the 232-type KTU are accessible
at the terminal panel when a 64B1-100 cable
terminal is provided.

2.04 The dec and ac power supply may be provided

by a J86471B, List 1 power unit. Direct
current, 20 to 26 volts, may be supplied from local
or building battery. Power supply for lamps may
be supplied by a 393A (MD) or 393B transformer;
ringing supply may be over a pair of leads from
CO, PBX, or J86731C, List 1 power plant [107C
(MD) or 107D frequency generator].

2.05 When the 200F, G, H, and K-type KTUs
are used in conjunction with other key

systems, the J86731B, List 1 power plant may be
required for the lamp supply. This is provided
with the 200K-type KTU only, and must be ordered
separately for the 200F, G, and H type KTU'’s.
The 10-volt capacity of the power plant is four
hundred twenty-five 51A lamps.

2.06 The 29C1 or 30C1 power units may also be

used to furnish power for the 200H KTU.
For information covering their use refer to 167
Division.

2.07 Fuse requirements for the 200H KTU are

as follows:
POTENTIAL FUSED
DESIG  AMP QUANTITY
voLTs
A Bat. 2 -20 to -26 tlk bat. One per
B Bat. 2 -20 to -26 sig bat. system

208 When one or more telephone stations

associated with these packaged KTUs are
equipped with a TOUCH-TONE® dial, a 247A (MD)
or 247B KTU must be ordered separately and
mounted externally to the apparatus mounting if
space is not available.

Ordering Guide

2.09 A description of the KTU ordering codes,
service and features, apparatus mountings,
and cable terminals is shown in Table A.

2.10 When the 64A1-50 cable terminal is equipped

with a 15-foot tail, designation strips
preprinted with the feature layout for 200F- and
200K-type KTUs are furnished. Two additional
blank strips are furnished for field changes.

© American Telephone and Telegraph Company, 1970

Printed in U.S.A.
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BELL SYSTEM PRACTICES
AT&TCo Standard

REPLACING PAGE ADDENDUM
Filing Instructions:

1. REMOVE_FROM THE SECTION THE PAGES NUMBERED THE SAME
AS THOSE ATTACHED TO THIS PINK SHEET.

2. INSERT THE ATTACHED PAGES INTG THE SECTION IN THEIR PLACE.

..........................

............................................................

.......................

REFERENCE
1A1 KEY TELEPHONE SYSTEM
PACKAGED KEY TELEPHONE UNITS

1. GENERAL

1.001 This addendum supplements Section

518-114-115, Issue 1. The attached pages
must be inserted in the section in accordance with
filing instructions above.

1.002 This addendum is issued to correct connection

points of the 225A KTU in the block
diagram on Fig. 7.

Attached:

Page 7 dated May 1971, reissuved
Page 8 dated May 1971, revised

IDENTIFICATION

The following change applies to Part 2 of the
section:

(a) Fig. T—revised

American Telephone and Telegraph Company, 1971 Page 1

Printed in U.S.A.

1 Page and Attachments
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TABLE A

1A1 PACKAGED KEY TELEPHONE UNITS

KEY TELEPHONE UNITS AND SERVICE FEATURES

232A OR B
WITH KS-15900, CABLE TERMINAL
230A OR B KTU | 202C OR D KTU| | 207¢
UNIT CODES PICKUP AND | PICKUP AND | (LIST1INTER 1o grapiar | 2224 | 220a |0 | 2168 APPARATUS R e s
(SEE NOTE) HOLD 4 CO HOLD 1CO | (iEn (PRt | SELECTIVE | KTU KTU s KTU MOUNTING ADDED TO CODE)
OR PBX LINE | OR PBX LINE AND MAN, | INTERCOM (SEE NOTE)
INTERCOM
{200F4 1 1 31A apparatus | 64A1-50 cable terminal
mounting (1-GC52 terminal box
200F4D 1 1 1 116A cover 2-31D connecting blocks,
200F5 (Fig. 1) 1 1 1 173B back- 50-pr cable, with 8-ft
200F'6 1 2 1 board tail)
200G4 1 1
200G4D 1 1 1
200G5 1 1 1
200G5D 1 1 1 1 64B1-75 cable terminal
200G6 1 2 1 (1-terminal plate
200G6D 1 2 1 1 26A apparatus | FHCEN B
mounting " i
200G7 1 3 1 group 3,
200G7D 1 1 1 1 75-pr cable
- p) with 8-£t tail)
200G8. (Fig. 2) 1
1 4
200G9 2 ! 1
1 5
200K4 (Fig. 4) 1 1
200K4D 1 1 1
200K5 1 1 1 64A1-50 cable terminal
200K5D 1 i 1 1 iﬁ;‘i lg;li’rll’;‘at“s (2 1;?852 terrrlti}lal llzfx,k
2 connecting OCKS,
200K6 1 2 ! 117A cover | 50.pr cable with 8-ft
200K6D 1 2 1 1 tail)
200K7 1 3 1
200K7D 1 3 1 1
- 64B1-100 cable terminal
200H15D (Fig. 3) 1* 1 1 2 1 1 (1-terminal plate assembly
26A apparatus
. per ED-69366-50, group
mounting 3, 100-pr cable with
200H18D 1* 1 1 3 1 1 , 100-pr cable wi

15-ft tail)

FThe KS-15900,

List 1 interrupter must be ordered separately.

200K-type KTUs are furnished with the J86731, List 1 power plant.
Note: The 200F, 200G, and 200K KTUs and the 64A1-50 terminal box are rated (MD).

SLL-PLL-81S NOILD3S



2.11  These pressure-sensitive tapes are designated
as:

@Forms 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

@Form E-4848 which consist of four blank
strips to be marked as necessary to fit the
need.

DESIGN FEATUES
2.12 200F-Type KTU (Fig. 1) provides:

@Pickup and hold on four to six CO or PBX
lines, or

@Pickup 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:

@Pickup and hold on four to nine CO or
PBX Lines, or

@Pickup 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

@A primary and secondary talking link which
enables a system to carry two simultaneous
and independent conversations.

@®Camp-on. The 224B KTU permits the
camp-on station to cut through when the
primary or secondary link becomes available.

@A 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.

@Automatic 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:

@Pickup and hold on four to seven CO or
PBX Lines with or without a 9-station dial
selective intercom circuit

@7J86731D, 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.

Page 3



SECTION 518-114-115

230B KTU 64A1-50 CABLE TERMINAL
(INCLUDES CABLE)

|
!
2328 KTU :

\

DO 00060000

-
@
&
]
[ ]
]
@
‘2
-8
-~
-®
3
-9
-8
]
-9
2
5
®
£
9
?
2
— 9
-9
L

31A
APPARATUS 2
MOUNTING
202D KTU
1738
BACKBOARD

KS-15900,L1

INTERRUPTER

00000000000000000000000606

/|  FORM E-4842

Fig. 1—200F5C KTU (Without Cover)
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230B KTU 64BI-75
CABLE TERMINAL
(INCLUDES CABLE)

!

|
\ZGA APPARATUS
——— I MOUNTING

232B KTU

s

Fig. 2—200G8C KTU

232A(MD) OR
2328 KTU WITH KS-15900, LI
223A KTU OR K5-19384,L2 64B1-100 CABLE TERMINAL
INTERRUPTER ADDED (INCLUDES CABLE)

216A KTU

224A (MD) OR
2248B KTU

207C KTU

26A APPARATUS MOUNTING

Fig. 3—200H15DC KTU

Page 5



SECTION 518-114-115

230B KTU
(PBH 4 LINES)

J8673IC, LI POWER PLANT JB6731D, LI POWER PLANT 232B KTU WITH
(FREQ GENERATOR) (RECT-TRANS) KS-15900, LI
ADDED LOCALLY INTERRUPTER

Fig. 4—200K4 KTU (Without Cover)

Page 6



1SS 1, SECTION 518-114-115

230A OR B 230A0R B
KTU KTU
232A0R B 207C 232A0R B
KTU KTU KTU
200F4 200F4D
230AO0R B 230A0R B
KTU KTU
202C 232A OR B 202C | 202C 232A0R B
OR D KTU OR D |OR D KTU
KTU KTU KTU
200F5 200F6

Fig. 5—200F-Type KTU, Arrangements

2304 2304
207¢
OR B OR B
KTU KTU KTU
232A 2324
OR B OR B
KTU KTU

4T0P HALF OF 26A APP MTG?

4TOP HALF OF 26A APP MTG#

20064 200640
-3 =]
2
< <
o| 2304 2076 2| 2304
&S| OrR B KTU S| OR
ol KTU o| KTU
~ o~
(] Q
2324 232A
OR B OR B
KTU KTU
4TOP HALF OF 26 A APP MTG* ATOP HALF OF 26A APPMTG#
20065 200650
EE) >
g £|E
ola| 2304 207G ala| 2304
L(x| OR B KTU w|x| ORB
Slefl xru o|S| kTu
« |9 M
o o N
SR Q<
2324 2324
OR B OR B
KTU KTU

4.TOP HALF OF 26A APP MTG#

470P HALF OF 26A APP MTG#

20066 200660
ERE) o222
e |- [
Clxle Cle|ss
afefe| 2304 ol|ofele| 230a
ec|zlz| orB 2076 o [z |x (x| OR B
S(S1S| kTu KTU 1S 1S1S]1S] «Tu
olo|o ololele
1S (8 S18(8[e
Qlalw cfN| |
232A 232A
OR B OR B
KTU KTU
4TOP HALF OF 26A APP MTG# 4TOP HALF OF 26 A APP MTG#
20067 200670
222>
Fle|le|E
X |¥|X|Xx
230 A Sgos ala|o|a| 230a
ORB xlx|x|Z| OR B
KTU KTU slsls Sl xru
g18|8]8
8 NN
232A 232A
OR B OR 8
KTU KTU
LTOP HALF OF 26A APP MTG# 4TOP HALF OF 26A APP MTG#
20068 20068
=) MEIEEE
[l
£ Slelels|x
of 230 230A oflolefefal 230a
| ORB OR B Elz|5|5|5| or B
o| kTu KTU ololololo] kTu
S S18I8|s|e
N N|N|jo NN
232A 232A
OR B OR B
KTU KTU

4TOP HALF OF 26 A APP MTG#
20069

4TOP HALF OF 26A APP MTG#
20069

Fig. 6—200G-Type KTU, Arrangements
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| 247A(MD)OR B

| 227A(MD) OR B

KTU %
| RINGING AND
TONE CONTROL CKT
|
l | 225A KTU % j
1 LONG LINE

CIRCUIT |

L

216A KTU
TRANSFER CKT

224A(MD) ORB KTU
BUSY TONE AND
CAMP-ON
CONTROL CKT

223A KTU
3 STATION
SIGNALING CKT

223A KTU
SIGNALING CKT

KTU %
TOUCH TONE
ADAPTER CKT
207C KTU L
SELECTOR CKT
CONN
AS
REQ'
/ N\
222A KTU
2 TALKING
LINK CKT
9—STA CKT
SIGNALING
CIRCUIT
I
LOCAL \
\ STATION
\ - 200H15D

232A(MD) OR B KTU
FLASH, WINK,
RING AND TIME -
OUT CKT

~ % MUST BE ORDERED SEPARATELY

Page 8
Revised May 1971

247A(MD) OR B

227A(MD)OR B
KTU % l
RINGING AND l
TONE CONTROL CKT

KTU % -
TOUCH TONE | ]
| ADAPTER CKT | 225AKTU X ‘
— LONG LINE
] - | CIRCUIT |
207C KTU
SELECTOR CKT N
216A KTU
TRANFER CKT
i
CONN
AS
REQ'D
T
224A(MD) OR B KTU
BUSY TONE AND
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Fig. 7—200H-Type KTU, Arrangements
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BELL SYSTEM PRACTICES
AT&TCo Standard

SECTION 518-114-116
Issue 2, September 1971

REFERENCE
1A1 KEY TELEPHONE SYSTEM
“TOUCH-TONE®“ ADAPTERS

1. 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:

e SD-69529-01 Issue 6 (247B KTU)
o 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
e 2A Communication System
o 6A Key Telephone System
(c) Ordering Guide

o Unit, Telephone, Key 247B (Fig. 1, 2, and
3)

o Unit, Telephone, Key 247A (MD) (Fig. 4
and 5)
Replaceable Components for the 247B

o Pack, Circuit Y1 thru Y5 (ordered individually)

Replaceable Components for the 247A

o P48F439 Printed Wiring Board Assembly
(PC1)

o P48F442 Printed Wiring Board Assembly
(PC2)

o P48F445 Printed Wiring Board Assembly
(PC3)

(d) Design Features

247B
o No installation adjustments required
o Replaceable circuit packs

e Responds only to valid TOUCH-TONE signals

2474
o Initial installation adjustments required
o Replaceable printed wiring boards

e Time-out circuit (with warning tone) to
prevent false operation.

3. INSTALLATION

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 US.A.
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SECTION 518-114-116

Before placing 247A KTU in service
adjust H and L relays. (See 3.04).

3.02 Power, 20-26 volts de, must be provided
from the associated system.

3.03 Handling of 247TA KTUs may result in

damage to wire spring relays. After
mounting, visually inspect all wire spring relays
for: ~

e Improper position of contact springs
o Broken cards
e 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 L1, L2, L3, and L4
relays, respectively.

(¢) 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 H1, 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 dial to any convenient
T and R terminals associated with TOUCH-TONE
dial stations, so that the 247A KTU can be
observed while operating dial buttons.

Page 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 time-out.
(¢) 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 L1 relay fails to operate.

(4) Readjust potentiometer clockwise until
only L1 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 time-out 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

oriT TRANSMITTED OPERATED
1 1209 & 697 H1, L1
2 1336 & 697 H2, L1
3 1477 & 697 H3, L1
1 1209 & 770 H1, L2
5 1336 & 770 H2, L2
6 1477 & 770 H3, L2
7 1209 & 852 H1, L3
8 1336 & 852 Hz, L3
9 1477 & 852 H3, L3
0 1336 & 941 H2, L4

Note: All high frequencies =2 cps; all low
frequencies =1 cps.

4. 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
247B KTU

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.

(3) 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.

1SS 2, SECTION 518-114-116

247A KTU

503 Maintenance should be limited to the
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.

(¢) Adjusting H and L bias potentiometers for
Proper operation of H and L relays.

7-13/32 IN ,’——1
r-’—’— (I7 MODULES)
1.7 NPT

N

|

6-15/16 IN.

A

lNr:gLTIFIER e '

A T ADAPTER FOR

AND FILTER 207-TYPE KTU
LOW CHANNEL

LIMITER AND CIRCUIT

BIAS CIRCUIT

HIGH CHANNEL
CIRCUIT

Fig. 1—247B KTU, Front View
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D-RING

RETAINING
STRAP

Fig. 3—247B KTU, Circuit Pack Removal
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i- 9-1/4 IN

|
AMPLIFIER CARD ‘l

71

LOW FREQUENCY CARD

HIGH FREQUENCY CARD

Fig. 4—247A KTU TOUCH-TONE Adapter, Front View Fig. 5—247A KTU TOUCH-TONE Adapter, Rear View
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BELL SYSTEM PRACTICES
AT&TCo Standard

SERVICE

SECTION 518-114-425
Issve 3, July 1974

1A1 KEY TELEPHONE SYSTEM
KEY TELEPHONE UNITS

1. GENERAL Fig. 3—2038A B, C or D and 212A KTUs with
210A and 227B KTUs for Line Pickup
1.01 This section provides connection information and Hold, Line and Busy Lamps,
for 1A1 Key Telephone System arrangements. Common Audible Signal, Timeout, Lamp
Wink, and Power Failure
1.02 This section is reissued to revise Fig. 5, 6,
9, 12, 14, 16, and 17. Fig. 4—238A KTU with 30A and 227B KTUs
for Line Pickup and Hold, Line and
1.03 This issue of the section is based on the Busy Lamps, Interrupted Audible
following drawings: Signals, Common Audible Signals,
Auxiliary Timeout, and Lamp Wink
SD-69203-01, Issue 7
Fig. 5—202C or D, or 2380A or B KTUs with
SD-69270-01, Issue 4 232-Type, 30A and 227B KTUs for
Line Pickup and Hold, Line and Busy
SD-69286-01, Issue 8 Lamps, Interrupted Audible Signals,
Common Audible Signals, Auxiliary
SD-69288-01, Issue 17 Timeout, Lamp Wink, and Manual
Intercom
SD-69294-01, Issue 6
Fig. 6—239A KTU with 232-Type, 30A, and
If this section is to be used with equipment or 227B KTUs for Line Pickup and Hold,
apparatus reflecting later issues of the drawings, Line and Busy Lamps, Interrupted
reference should be made to the SD’s to determine Audible Signals, Common Audible
the extent of the changes and the manner in which Signals, Auxiliary Timeout, Lamp Wink,
the section may be affected. and Manual Intercom
1.04 Refer to Section 518-114-110 for functional Fig. 7—202C or D, or 230A or B KTUs with
schematics of KTUs covered in this section. 209A and 210A KTUs for Line Pickup
and Hold, Line and Busy Lamps,
Common Audible Signals, Lamp Wink,
2. CONNECTION INDEX and Timeout
Connections for CO or PBX Line Circuit Fig. 8—202C or D with 210A KTU and only
the Common Equipment Part of 212A
Fig. 1—202A, B, C, D KTUs with 209A and KTU for Line Pickup and Hold, Line
210A KTUs for Line Pickup and Hold, and Busy Lamps, Common Audible
Line and Busy Lamps, Metallic or Signals, Lamp Wink, and Timeout
Grounded Ringing, Timeout, Lamp
Wink, and Power Failure
Fig. 9—233A KTU with 227B and 232-Type

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

KTUs for Line Pickup and Hold, Line
and Busy Lamps, Interrupted Audible
Signals, Lamp Wink, Manual Intercom,
and Timeout

© American Telephone and Telegraph Company, 1974
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Miscellaneous 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 518-114-425

(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, 2124, 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.

Page 3
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202A 2028 202C 202D 210A 209A KTU
KTU KTU KTU KTU KTU
(NOTE 1) (NOTE 1) | (NoTE 1) | (NOTE 1) TSA TsB
IST LINE CKT 2ND LINE | 3RD LINE | 4TH LINE
| CKT CKT CKT
J pnoTE 6) I I ! l l's aar
on 2% ; o ;: A - B8 GRD.
R I n
LINE 2 —iF 320} 8 8 20
. w
o O s 1O ¢11 08 9 1030 3
R i IL |-
T0 KEY t Dmls nDal 2 HHA2 (12) . (i)
TELEPHONE | A —_ G 3 | (3 } 15
Al
SET - 15— 6 HHHa e 10 6TH
: s H 5 5 LINE CKT IF [ @
L6 o WINK CKT IS [ NOTE 2)
— Dal 6 (s NOT PROVIDED N]
' 38 22 2 0
j§:§—— 21 21 @
>2-8< 24 24
27 23 23 H :)____
>—< .
} >|_7< 19 19 ; — [
0 1014 OR (NOTE 20\ 9 29 29 |
1018 KEY
H
QU1 PMENT | ‘i_ 20 2 " wi1) (NoTE 2)
rF 18 29 29 = i
(2
PROVIDED) “ s T s 5 3
RI Lw(3
T0 :82 @ 7 {10 10 5 E
AUDIBLE | BI, BZI @ A Lw(4) >
SIGNALS
ww(5) 5
6RD oR Ra! 8
To SIGNAL [ T }5"{ T\ T\ 25 :
SUPPLY }35< 19 9 9 6
+ OR BAT.
TO LAMP : 3! 39 29 29 8
L e
SUPPLY 30 40 30 16 10) ]
To power [—2DAT + )3'e< 29 26 26 2
SupeLY L —%oi o— o 14 |
I\ A

TO POWER
SUPPLY

TO 3RD
LINE CKT
(NOTE 3)

TO 4TH
LINE CKT
(NOTE 3)

T0 5TH
LINE CKT
(NOTE3)

TO 6TH LINE
CKT (NOTE 3)
IF WINK CKT
IS NOT PROVIDED

Fig. 1—Connections for CO or PBX Line Circuits (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 (Sheet 1)
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2024 2028 § |202¢ 2020 210A
KTU KTU KTU KTU KTU
(NOTE 1) (NOTE 11| |(NOTE 1) [(NOTE 1)
IST LINE CKT 2ND LINE| [3RD LINE |4TH LINE
CKT CKT cKT
{ (1)
wote s)—L 3
| 4 34 T
ST LEAD — ‘%65 | !
39~ T | (NOTE 3) TO 2ND
LINE
LA M@ o
®—“ ’@ (NOTE 3)
(NOTE @)

NOTES:

I. CONNECTIONS ARE SHOWN FOR EACH TYPE OF 202 KTU. FOR MORE THAN ONE LINE
CIRCUIT, MULTIPLE CONNECTIONS TO THE SUCCEEDING LINE CIRCUITS. THE 209A
KTU WILL SERVE FIVE LINE CIRCUITS WITH WINK HOLD AND SIX LINE CIRCUITS

WITHOUT WINK HOLD.
2. ADD(Z,J)WIRING WHEN WINK HOLD 1S NOT PROVIDED.
3. PROVIDES POWER FAILURE FOR 202A AND 2028 KTUS.

4. THE 202C AND 202D KTUS ARE FURNISHED WIRED FOR METALLIC LINE RINGING,

®0PTION. IF GROUNDED LINE RINGING IS DESIRED, CONNECT(V)OPTION.
S. REMOVE STRAP WHEN ST LEAD 1S USED FOR INTERRUPTED AUDIBLE SIGNAL.

6. SYMBOL (I} MEANS DO NOT STRAP ADJACENT TERMINALS INDICATED BY STRAPS.

T TERMINAL APPEARS IN OTHER LOCATIONS ON THIS FIGURE.

209A KTU

TSA Ts8
OPTIONS
FEATURE WIRING
STEADY HOLD SIGNAL %xJ,2

GROUNDED LINE RINGING v

METALLIC LINE
RINGING (NOTE 4)

*

Z 1S FOR 202A AND B KTU
J IS FOR 202C AND D KTU.

Fig. 1—Connections for CO or PBX Line Circuits (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 (Sheet 2)
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230A KTU 2308 KTU 210 KTU 209A KTU
TSA 58 TCS TS0 TSA TSB | TSC 5D TsA TsB
1ST LINE | 2ND LINE.| 3RD LINE | 4TH Line | 1sT Line | 2nD LINE | 3RD Line | aTH LiNE
CKT KT KT KT KT KT KT KT
(NOTE 3) e\
l o! ;n; () (17— n®) | |
® | wote4) | | I |
o]
T0 CO OR [R_- ™
PBX LINE )
T
, O,
TO KEY (2) I
TELEPHONE [ A — (3) |
T A O, |
. (s)
= ®
TO 101A OR 101B |
KEY EQUIPMENT

(IF PROVIDED)

TO VIS AND AUD SIG ¢p o cA}
CONT CKT OR STA ——

LINE CONCR CKT BAT,
Ed
.10 AUDIBLE stanaL [~ @ @ (13) l
POWER SUPPLY | _SRD OR RG
TO COMMON Bl ORBZI} o 2 | I A l
AUDIBLE SIGNALS | Ry oR B2 T0 6TH
[ 9 ©), @_ > I (NOTE 1) Lr LINE CKT
FOR INT COM AUD SIG g arp L8 ] IF WINK
USING RELAY CONT I (oTE 1) CKT IS NOT
CKT (227A OR STA | | | PROVIDED
LINE CONCR) B BAT. o) % /2? i B BAT. T B BAT. T
T0 14-26 voc[ B GRD | 1 H | B GRD | : H 4 BGRD| < l
POWER SUPPLY € O 1 29— 1

‘Fig. 2—Connections for CO or PBX Line Circuits (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 (Sheet 1)
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209A KTU

230A KTU 2308 KTU 210A KTU
TsA TsB Tsc TsD TSA Ts8 TsC TSD TSA
IST LINE | 2ND LINE |3 LINE 4TH LINE | IST LINE | 2ND LINE | 3RD LINE | 4TH UNE
CKT cKT KT CKT KT cKT CKT cKT
co
24 (24) 3
LK
| 22 22 ” 1
HA
o ) I ] +—(21 $ + 16) 2
T T T T }{ HED T . T0
23 23 T \'_‘j o 4
« 19 19 2!
TO LAMP 30 16 |
;3::; + OR BAT } >2.9< i i i @) 4 LB i 7). L8
I | v
(20 (29)- G
8 3 :
@ & 4
-1 A o1 N LN Lv,
T 20— T T >2_o< =G
(NOTE 1) I (s 19—} LF
W
LF
o (19
NOTES: T0 STH LY
I. ADD STRAP WHEN WINK CIRCUIT IS NOT PROVIDED. LINE CKT [ LF
2. WHEN A STH OR 6TH LINE CIRCUIT 1S REQUIRED, REFER TO FIG.I FOR (NoTE 2)
. CONNECTIONS FOR A 202-TYPE KTU.
3. THE 230A AND 230B KTUS ARE FURNISHED WIRED FOR METALLIC LINE RINGING,
@ OPTION. IF GROUNDED LINE RINGING IS DESIRED, CONNECT () OPTION.
4. SYMBOL (—{|-) MEANS DO NOT STRAP ADJACENT TERMINALS. RUN LEADS TO

LOCATION INDICATED BY LEGEND.

OPTIONS
FEATURE: WIRING
STEADY HOLD SIGNAL J
GROUNDED LINE RINGING v
METALLIC LINE RINGING (NOTE 3)

TsB

Fig. 2—Connections for CO or PBX Line Circuits (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 (Sheet 2)
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212A KTU 4TH LINE CKT (NOTE 1) 210A
TSA TSB TSC 202A 202C 2020 KTU
I1ST LINE CKT| 2ND LINE CKT| 3RD LINE CKT KTU KTU KTU KTU
T0 CO OR
PBX LINE
TO KEY
TELEPHONE
SET
TO 101A OR |
1018 KEY s’
EQUIPMENT
(F kot R,RI OR CAl
PROVIDED) A B OR BI
;.&i’i”?&ﬁm GRD OR RG 5@ ~
BAT,+,105V+ Iver
SUPPLY 19 t 19 >9< 1 9) sear |
b BAT 29 } 38 29 e 26 18
TO 14-26 VDC T H H H B GRD
POWER ‘SUPPLY | _B GRD >3°< 40 (30 27 14 @
TO LAMP L8 39 >3_'< 39 >_29< 29
POWER SUPPLY | _LG >4'°( o ™ ) Te
&S
® | 7 7
(NOTE 7)|s @ (NOTE 7) |
| | |
ol G o ®
(NOTE'5) WoTE LS %9) (NoTE 3)
| F G
37 1
S
37 12)
(NoTE 7)E % s | " <
107 } 21 27 @ @E—1(s
) 1 ' HA
o (IE) 23 37 atd 21 16
® D E——He
@ 2 D B&—tE

Fig. 3—Connections for CO or PBX Line Circuits (202A, 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 (Sheet 1)

]

TO COMMON
AUDIBLE
SIGNAL

OR TO VISUAL
AND AUD!IBLE
SIGNAL CKT
(2278 KTU)
(NOTE 6)
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212A KTU 4TH LINE CKT (NOTE I)
TsA 58 TsC 2024 2028 202¢ 2020 2104
IST LINE CKT | 2ND LINE CKT| 3RD LINE CKT KTU KTU KTU KTU KTU
(NOTE 2)
n 26) 1)L e 31
| (36) I (185)8 2 32 |
191 33 !
20)R 4 34 l
T 37 — T
T0 R . x
6TH - 38) (28 0 5TH
LINE ] 11 LINE CKT
| T o TSy & al (NoTE 2) |
(NoTE 2)| =} 40 30 [
D (5) (7) @ 19 |G
O ——HD—(—@ C
9 } L8 2
(NOTE 5) 1o Lv 1
|~ e w |0
(NOTE 5) H 10 | I | Ly 3
0 1 1 1
@) { 9 4 } L2 6
(NOTE 5) m Lv 5
[ @ () o) @——1C
I (note 5) Y | 58 >9< é__.éé_'—e_ )

NOTES:

I. THE 212A KTU PROVIDES THREE CO OR
PBX LINE CIRCUITS ‘WITH COMMON GROUNDED LINE RINGING IS
EQUIPMENT FOR SIX LINE CIRCUITS.ONE OF DESIRED, conugct@op‘non.
EACH TYPE OF 202 KTU IS SHOWN AS A 4. IF WINK CIRCUIT IS REQUIRED
FOURTH LINE CIRCUIT.WHEN A FIFTH OR FOR THE SIXTH LINE CIRCUIT,
SIXTH LINE CIRCUIT IS REQUIRED,MULTIPLE A SECOND 210A KTU MUST BE
LEADS TO THE SUCCEEDING LINE CIRCUITS. FURNISHED.

2. PROYIDES POWER FAILURE CIRCUIT S. ADD STRAP WHEN WINK CIRCUIT
FOR 202A AND 2028 KTU. IS NOT PROVIDED.

LINE RINGING(X)OPTION IF

KTU) REFER TO SECTION 518-310-40I.

7. REMOVE S WIRING FROM ALL ASSOCIATED
TERMINAL STRIPS WHEN START LEAD IS
USED FOR INTERRUPTED SIGNAL.

8. SYMBOL ) MEANS DO NOT STRAP
ADJACENT TERMINALS. RUN LEADS TO
LOCATION INDICATED BY LEGEND.

3. THE 202C AND 202D KTUS ARE 6. FOR CONNECTIONS TO VISUAL AND

FURNISHED WIRED FOR METALLIC

AUDIBLE SIGNAL CIRCUIT (2278

Lw

L8 LINE
(NOTE

OPTIONS

TO STH

KT
4)

FEATURES

WIRING

STEADY HOLD SIG.

J, 2%

GROUNDED LINE
RINGING

v

METALLIC LINE
RINGING (NOTE 3)

X

% Z IS FOR 2124 AND 202A

AND 2028 KTUS. J IS
202C AND 202D KTUS.

Fig. 3—Connections for CO or PBX Line Circuits (202A, 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 (Sheet 2)

FOR
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o’ DIODE~a.
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CKT (9)

&

Fig. 4—Connections for CO or PBX Line Circuits (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 (Sheet 1)
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NOTES:
|. FOR CONNECTIONS TO VISUAL AND AUDIBLE
SIGNAL CIRCUIT (2278 KTU), REFER TO
SECTION 518-310-40I.
2. PROCURE AND INSTALL LOCALLY.

3. METALLIC LINE RINGING, ®0PTO0N, 1S FURNISHED ON ALL
. LINE CIRCUITS, IF GROUNDED LINE RINGING
1S DESIRED, CONNECT@OPTION.

SYMBOL (-{}-) MEANS DO NOT STRAP
ADJACENT TERMINALS. RUN LEADS TO LOCATION
INDICATED BY LEGEND.

OPTIONS
FEATURE
WINKING HOLD SIGNAL
STEADY HOLD SIGNAL

»

WIRING

WITH AUXILIARY TIMEOUT
WITHOUT AUXILIARY TIMEOUT

INTERRUPTED COMMON AUDIBLE
SIGNAL USING RELAY T
CONTROL CIRCUIT (227BKTU)

GROUNDED LINE RINGING v

METALLIC LINE RINGING
(FURNISHED ON ALL LINE X
CIRCUITS)

INTERRUPTED COMMON AUDIBLE
SIGNAL USING INTERRUPTER
STEADY COMMON AUDIBLE

4 SIGNAL

X (x| x

TO 101A

OR

1018 KEY
EQUIPMENT
IF PROVIDED

TO MOTOR
POWER SUPPLY

TO AUDIBLE
SIGNAL
POWER SUPPLY
OR TO VISUAL
AND AUDIBLE
SIGNAL CKT
(NOTE 1)

TSE | COMMON COMMON 304 KTU
Lt.mt 4 eouir EquiP
cKT TSF Ts6
)
(H(IST LINE CKT W
H(2ND LINE CKT Q»_@_(ﬁ_) (384) @
H(3RD LINE CKT] I w
H(ATH LINE CKT .@. . ®| (s86)
H(STH LINE CKT ™
H(6TH LINE CKT :O. ®] (788) D
H(TTH LINE CKT] w
H(BTH LINE CKT @.: . ®f (9) .
H(9TH LINE CKT | © ® I
N LF(1&2) s
LF(384) 6
F
LF (546) o
LF(748) e
LF(9) o
MG n > CKTS(1-4)
10V+ m T CKTS(5-8) %
CKT(9)
23 [CKT8)
r CKTS(1-4)
GRD OR RG ] " CKTS(5-8) [LkI .
BT, t,005v¢ (D | < ” CKT(9)

Fig. 4—Connections for CO or PBX Line Circvits (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 (Sheet 2)
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SECTION 518-114-425

202¢ KTU 202D KTU 230A KTU
IST LINE CKT| 2ND LINE CKT TSA Ts8 TsC TSD
IST LINE CKT| 2ND LINE CKT| 3RD LINE CKT| 4TH LINE CKT|
0% @D——@— —
-
. ®
T0 co OR 7 - ©, (D
pex LINE | R >_8<7 - (9 [ (O —+—
: 0| ilNe H—C0—H—
R
(2) H—(2 H—( 29—
10 A 3 H—(3) it 3)—ik
KEY TELEPHONE [ A Hﬁ " - H (At
SET L (NOTE 5) >5'< it 5 = e o —
Lo L) i (O—H—
TO 1014 KEY >
EQUIPMENT 18 &) (1)
(IF PROVIDED) ~ LG >3_0<<
TO LAMP POWER T
SUPPLY [t 9% BA 29
To 14-26v pc[-2BAT: 26
POWER SUPPLY| B GRD S
\_CA OR CAl ® A N O_f_O D X FgnN s (D
TO 2278 KTU (NOTE 2) 3 ] \fj t 9 9 —(9)— (O—+—) t
10 AUDIBLE BAT  OR 105V
SIGNAL POWER
GRD, RG .2
suPPLY 1 o D) )
70 common [BLOR B!
AUDIBLE @
SIGNAL | RI OR BZ (o (9 ©; (9 (19 ©,
o | | [ [ [ |
(o) (7o) (19 _'—_
© © © 00—
©
I | | | | |
o——o—to
| | I | I
O——O—1—®

Fig. 5—#Connections for CO or PBX Line Circuits (202C or D, or 230A or B KTUs) with 232-Type, 30A, and
2278 KTUs for Line Pickup and Hold, Line and Busy Lamps, Interrupted Audible Signals, Common
Audible Signals, Auxiliary Timeout, Lamp Wink, and Manual Intercom (Sheet 1)4
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ISS 3, SECTION 518-114-425

2308 KTU 232-TYPE NOTES:
TSA 158 TsC TSD KTU(NOTE 1) 1. ON 232A KTU, ST AND TO RELAY
IST LINE CKT | 2ND LINE CKT | 3RD LINE CKT | 4TH LINE CKT BATTERY CONNECT |ONS TERMINATE ON
@ L 10 TERMINAL 39. ON 2328 KTU TERMINAL
T MANUAL 39 MAY BE USED TO TERMINATE THE
@ INTERCOM AUDIBLE SIGNAL SUPPLY GROUND AND B
@ R STATION OR BI LEADS:ON 232C KTU, THE FACTORY-
| PROVIDED STRAP BETWEEN TERM. 39 AND
TERM. 37 MUST BE REMOVED WHEN THE 232C
Jove| TO POWER KTU IS USED WITH SSIA EQUIPPED FOR
.___ L suppPLY PRIVACY.
FOR MOTOR 2+ FOR CONNECTIONS TO AUDIBLE AMD
VISUAL SIGNAL CIRCUIT (2278 KTU)
REFER TO SECTION 518-310-401.
3. PROCURE AND INSTALL LOCALLY.
To powgr 4+ METALLIC LINE RINGING. X OPTION 1S
M| SUPPLY FURNISHED. |F GROUNDED LINE RINGING
roapuom IS DESIRED, CONNECT V OPTION.
| | 5. MAXINUM 20 LAMPS PER LINE CIRCUIT.
6. MAXIMUM 36 LAMPS PER LEAD BUT NOT
TO EXCEED 50 LAMPS PER PAIR.
7. SYMBOL () MEANS DO NOT STRAP
+ OR BAT. ADJACENT TERMINALS. RUN LEADS TO
LOCATION INDICATED 8Y LEGEND.
T0 14-26V [ — OPTIONS
DC POWER | _| FEATURE WIRING
SUPPLY
® WINKING HOLD SIGNAL H
) ) ) RN STEADY HOLD SIGNAL J
I (>t |
® WITH AUXILIARY TIMEOUT [
L WITHOUT AUXILIARY TIMEOUT ]
BAT. INTERRUPTED COMMON AUDIBLE
t OR SIGNAL USING RELAY T
105V CONTROL CIRCUIT (2278 KTU)
[ GROUNDED LINE RINGING v
TO AUDIBLE
@ @— SIGNAL POWER METALLIC LINE RINGING
SUPPLY (FURNISHED ON ALL LINE X
®r ® | 5ynore o)l | CIRCUITS)
~ INTERRUPTED COMMON AUD!BLE v
SIGNAL USING INTERRUPTER
STEADY COMMON AUDIBLE 2
SIGNAL
l o~ = | l ® I I ' TO 14-26 VDC
5 _
(20) {20) @-— @o)— <+ POWER SUPPLY
(NoTE 6)
D-161488 CONN
® OR EQUIVALENT
ey ® HA 35 HAI
~ t L HAl T N—1 400A
‘ G '®®' co i A i ?Lﬁ?ia)'
24 37,
24} ot o ) @"I@
1
400A
Urzz\ ® LK @ g DIODE
® L[] LKI (NOTE 3) @
63\ @ To 36,
&/ ot o1 \3¢/

Fig. 5—#Connections for CO or PBX Line Circuits (202C or D, or 230A or B KTUs) with 232-Type, 30A, and
2278 KTUs for Line Pickup and Hold, Line and Busy Lamps, Interrupted Audible Signals, Common
Audible Signals, Auxiliary Timeout, Lamp Wink, and Manual Intercom (Sheet 2)4
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SECTION 518-114-425

TSA TSF
LINE | LINE | LINE LINE
ekt | okt | okt KT
| 2 3 "
T
H(OHH
H(2 HH
KEY
;gLEPHONE H()HH |
SET L (NOTE 5) :: g g
LG - o
10 C0 O [— H8)
pex LINE | T HH7)
) ® | (vote B) |
(NoTE 4) | |
., 6  © *@—,9'—‘— @ g
LAMP
POWER svm.v[ * OR BAT }30< 30 (30)
Y0 1426 VOC [ %o{ ;é——‘ 10
POWER suppLy | B_GRO — 'O () (o) N—
i |
il ! ' 21 LD >
e 2 ._%>._
o —
Tl AN ; i : i )
EQUIPMENT M) 5
(1F PROVIDED) | H(8) =
H(9) »
H(10) T
H(11) v
.»_]@I | [ | | | [
RIOR BZ
oo [—’a. o TTO—O1O—OTO—E@TO—ETEO—
SIGNAL —“‘TE‘\
10 avpigLe B2 RG OR GRO >_B.,_’_._H___._
SIGNAL [an,xon 105v¢ | (H—9 | O— | O— | (O——T— | I
POWER SUPPLY o
s 2 Ze O~ O— O O— OO TO—O—®
CKT (2278 KTU) ? RN
(NOTE 3) ®

Fig. 6—9Connections for CO or PBX Line Circuits (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 (Sheet 1)4
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ISS 3, SECTION 518-114-425

TSG 232-TYPE 30A NOTES:
KTU KTU I. ON 232A KTU, ST AND
(NOTE 1) D-161488 CONN TO BATTERY CONNECTIONS
TERMINATE ON TERMINAL 39,
OR EQUIVALENT ON 232B KTU, TERMINAL 39
HAI (NOTE 7) MAY BE USED TO TERMINATE
® ' HA THE AUDIBLE SIGNAL SUPPLY
@ (35)—, GROUND. ON 232C KTU, THE
® 400A DI0DE

400A FACTORY-PROVIDED STRAP

BETWEEN TERM. 39 AND TERM.
® I ® }‘A (NoTe 2) biooE 37 MUST BE REMOVED WHEN

| (NOTE 2) THE 232C KTU IS USED WITH
101 (NOTE 7) SSIA EQUIPPED FOR

PRIVACY.

®
®(
%)

2. PROCURE AND INSTALL LOCALLY.
{D 3. FOR CONNECTIONS TO VISUAL

O
t® 01 (NOTE 7)
AND AUDIBLE SIGNAL CIRCUIT
@

®, L @ (2278 KTU) REFER TO
LK1 (NOTE 7) SECTION 518-310-401.

®
rﬁ

@ ' 4. ALL LINE CIRCUITS ARE

) FURNISHED WITH
‘e 'e METALLIC LINE RINGING,
+ OR BAT (> ®OPTION. IF GROUNDED
10 ‘o LINE RINGING IS DESIRED,
(+) CONNECT (¥)OPTION.
B BAT 3 5. MAX 20 LAMPS PER LINE CKT.

| | 6. MAX 36 LAMPS PER LEAD BUT
L To NOT TO EXCEED SO LAMPS
| manuaL PER PAIR.
INTERCOM 7. CONNECTIONS SHOWN (K OPTION)
R STATION ARE FOR CKTS (1-4). FOR
A BAT ] CKTS (5-8) CONNECT TO 116,

| (NOTE 6)
l (NOTE 6)

TO 14-26vVDC 12G, 13G AND 14G,RESPECTIVELY.
POWER SUPPLY FOR CKTS (9-11) CONNECT
TO 21G,22G,23G AND 24G,

T0
RESPECTIVELY.

® BAT,$,0R 105V+ AUDIBLE
< ———

SIGNAL 8. SYMBOL (<) MEANS DO NOT

POWER STRAP ADJACENT TERMINALS.

SUPPLY RUN LEADS TO LOCATION
INDICATED BY LEGEND.

OPTIONS

A _GRD

EEEREEE)

FEATURE WIRING

(NOTE 1) WINKING HOLD SIGNAL H

OTE 6)

l (NOTE 6)

l(n

MG POWER
SUPPLY WITH AUXILIARY TIMEOUT

EEE®

'_°!.’__] TO MOTOR STEADY HOLD SIGNAL

X |x |

WITHOUT AUXILIARY TIMEOUT

INTERRUPTED COMMON AUD|BLE|
SIGNAL USING RELAY T
CONTROL CIRCUIT

| | | GROUNDED LINE RINGING v

R,RI OR RN
21 METALLIC LINE RINGING
(FURNISHED ON ALL LINE X
R,RI OR RN 22 CIRCUITS)

INTERRUPTED COMMON AUDIBLE|

R,RI OR RN 2 SIGNAL USING INTERRUPTER Y

STEADY COMMON AUDIBLE
SIGNAL

Fig. 6—9Connections for CO or PBX Line Circuits (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 (Sheet 2)4
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SECTION 518-114-425

202¢
KTU
LINE
CKT
)
T (NOTE_S)
R
A
T0 KEY
TELEPHONE | Al |
SET L (NOTE 4)
LG
R

T0 CO OR
PBX LINE | T

B
o
(NOTE 3) @
TO 101A OR 1018
KEY EQUIPMENT
(IF PROVIDED)
To common - R! OR 82 __J ©,
AUDIBLE [sa OR BZ! @
SIGNAL 25
GRD OR RG
TO AUDIBLE SIGNAL | i, oo oot |
POVER SUPPLY [an,toa 105V | @
To 2278 KTu(oTE 2) —CARCAL - 4 @
T0 POWER 0
SUPPLY FOR| $OR BAT
LAMPS 29

¢
9
§

26

DC POWER

T0 14-26v B BAT
B GRD

SUPPLY

27

®
~Jo o aa e[~
T

@R © GEER

230A KTU

2308 KTU

TSC
LINE
CKT

TSD
LINE
CKT
4

TS

-
x

s

30,
* OR LB
29 29
R R R e CmC
| T T
26 @ B BAT.
27 \'-4/ B GRD

Fig. 7—Connections for CO or PBX Line Circuits (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

(Sheet 1)
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209A KTU 210A
TsD TSA 58 KTu
LINE
CKT
4
w
18
s
17
F
| 15 T
(NOTE |
14 10
HA
HA >
TO
e}
co
@
) |~
L [
LF (CKT I)
! 21
LF (CKT 2)
! 23
F LF (CKT 3)
L 25
F (CKT 4
LF ( ) o)
LF (CKT 5
( ) ) |
+ OR LB t OR LB
LW LW(CKT 1)
+ OR LB LW(CKT 2)
Lw(cKT 3)
LW(CKT 4)
LW(CKT 5)
AT,
B BAT. ) B B
B GRD
B GRD o)

12
13

ISS 3, SECTION 518-114-425

NOTES:

2.

ADD STRAP WHEN WINK HOLD

IS NOT PROVIDED.

FOR CONNECTIONS TO VISUAL
AND AUDIBLE SIGNAL CIRCUIT,
REFER TO SECTION 518-310-40I.
ALL LINE CIRCUITS SHOWN ARE
FURNISHED WITH METALLIC LINE
RINGING, (X)OPTION. IF

GROUNDED LINE RINGING IS DESIRED,

CONNECT (W OPTION.

. MAX 20 LAMPS PER LINE CKT.
. SYMBOL ({F) MEANS DO NOT

STRAP ADJACENT TERMINALS.
RUN LEADS TO LOCATION
INDICATED BY LEGEND.

OPTIONS
FEATURE WIRING

STEADY HOLD SIGNAL J
INTERRUPTED COMMON AUDIBLE
SIGNAL USING RELAY T
CONTROL CIRCUIT (2278 KTU)
GROUNDED LINE RINGING v
METALLIC LINE RINGING
(FURNISHED ON ALL LINE X
CIRCUITS)
STEADY COMMON AUDIBLE
SIGNAL z

Fig. 7—Connections for CO or PBX Line Circvits (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

(Sheet 2)

Page 17/18






1SS 3, SECTION 518-114-425

202C KTU | 202D KTU 2124 KTU 2104 KTU
IST LINE | 2ND LINE (COMMON EQUIP
CKT PART)
(NOTE 4) TSA | T8
TO KEY
TELEPHONE
SET
i(uon 1)
TO CO OR | | ; | I
PBX LINE| _T | 37 13
s
~ef (39— (12)
(NoTE 3) t\>— @ (39 (1)
TO 14-26V ~_B GRD 5@_ _@ (30) B_GRD
DC POWER B BAT
SUPPLY [ L | {26) | {26)- | >2\_9-<f I | 18 I
TO 101A OR 101B
KEY EQUIPMENT (18) 18
(IF PROVIDED) HA () HA_
T ~ 14
2. 20
TO LAMP L 30 16 '®
POWER SUPPLY [ _t OR BAT 29 79 )t OR BAT 2 o
o) r/\/ & ~ W 0
+—(70) L N v | W
, L) —t+— I T ©
"®| (s)
To comon ( RIORBZ_V. 1 (j0) L (io) OO
AUDIBLE 81 or 821 @ v (3
SIGNAL “orD oR o | : @
TO AUDIBLE @
SIGNAL POWER | BAT, $ | | | | | |
SUPPLY OR 105 V4 . @ _@
® LF
TO VISUAL AND @ () o o
CA OR CAl ~ — )
AUDIBLE SIGNAL
CKT (2278 KTu)
(NOTE 2)
OPTIONS
NOTES: FEATURES WIRING
1. ADD STRAP WHEN WINK CIRCUIT IS NOT PROVIDED. STEADY HOLD SI1GNAL _ 4
2. FOR CONNECTIONS TO VISUAL AND AUDIBLE SIGNAL INTERRUPTED COMMON AUDIBLE S1oMAL
CIRCUIT (227B_KTU), REFER TO SECTION 518-310-401. T
3. 202C OR 2020 LINE CIRCUITS ARE FURNISHED WiTH USING RELAY CONTROL CKT (2278 KTU)
METALLIC LINE Rmcme@omosu. IF GROUNDED LINE GROUNDED LINE RINGING v
RINGING IS DESIRED, CONNECT(V)OPTION.
METALLIC LINE RINGIN .
4. SYMBOL (=) MEANS DO NOT STRAP ADJACENT TERMINALS. | ou ALL LINE CKTS) ING. (FURNISHED X
RUN LEADS TO LOCATION INDICATED BY LEGEND.
STEADY COMMON AUDIBLE SIGNAL z

Fig. é—Conncdions for CO or PBX Line Circuits (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

Page 19



[ YAR-1:1Y]

233A KTU
CONN A
CKTS | AND 2

66B4-25 CONN BLK
ROW ASSIGNMENT
COL A OR F (NOTE 2)

azse OmOnOs0nOn0.

CONN

232-TYPE KTU
(NOTE 4)

(NOTE 1) . CABLE
(W-BL) CW3 N
> 26—+ —() T {70 kev
i | - ><
NN (BL-w) CBL3 2 TELEPHONE SET
by 27 > (W0) tw3a H; A T0 14-26 VDC
| | (0-w) Co3 H . Al TO I0lA OR POWER SUPPLY
1y 2 > 4 101B KEY EQPT
s 5p ol (SPARE) (W-6) Cw3 (3 e (IF PROV) L "o ]TO POWER SUPPLY
1 (6-w) C63 o7 FOR MOTOR
3 6 L o
I (W-BR) CW3 pd LW 2 (NOTE5)
P ! (309 () (D—(e)
! ! (BR-W) ~ CBRJ LF NOTE 5)
> ot 104 ‘ ofofodoRod0
! (W-s)  CW3 }5{ o
+
! 5 Sl (S-w) Cs3a >|5< HA
WIRED | | (R-BL) CR3 < LK r®400m
TO LINE 31 >+ " DIODE
CIRCUIT o ! (BL-R)  CBL1 >—2< NORE &)
: {
[ | (R-0) CR1 p=d ® |rn
AN
+> 32 > 13
| 1 (0-R) €03 T0 cA Al TO 2278 KTU
— 7 > >|'4{ il BLY common @ 'C}) SRR (NoE 3)
s a3 (R-6)  CRJ ” Bl | AUDIBLE £,BAT. OR I0SVE o~ TO POWER
t SIGNAL
e (SPARE) (G-R)  [G3 " l @ l GRD OR RG }3'9< (NOTE 4) ]iﬂE%ZEFS.ZNAL
(SPARE) (R-BR) [CR3J < - \Z
34 17 @T ®
. (BR-R)  CBR1 = + OR BAT + OR BAT_ TO POWER SUPPLY
- FOR LAMPS
: 35 >t (R-S)  CR3 S B GRD N 10 14-26V
b5 10 > (eR) €53 20 8 BAT | Jopty INTERCOM
; t
IS g6 o (BK-BL) CBK3 oy ; STATION
+ t TO €O OR
0o (BL-BK) CBLJ >—<22 . ]pax oo
(— 1 ~22F

Fig. 9—#Connections for CO or PBX

Line Circuits (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 (Sheet 1)4
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1Z @by

WIRED
TO LINE
CIRCUIT
2

‘(::2';35 NOTES:
, , (8K-0)  CBKJ I. TWO LINE CIRCUITS TERMINATE IN EACH CONNECTOR
[—> 37 i —(23) T ON THE 233A KTU. THE CONNECTORS AND LINE
S, (0-BK) CO1 >2-4{ | TOKEY CIRCUITS ARE ARRANGED AS FOLLOWS:
t
(BK-G)  CBK3 > TELEPHONE SET .
—bss 26 A CONNjA|B]C|D
RN o (6-8K) C613 }zs( Al | H TO 101A OR 10IB LINE| 1| 3] 5| 7|9
1 | (SPARE) (BK-BR) CBK3 ;i w6 KEY EQUIP (IF PROV) CKTS[2| 4] 6] 8110
39 >4 27
T t THE CONNECTIONS SHOWN ARE FOR CONN A LINE CKTS
1514 > (BR-BK) CBRJ P . T o SuPPLY | AND 2. THE LEADS FROM CONNECTORS B THROUGH E
1 “ (BK-S)  CBKZ =4 INOTE 5) ARE TERMINATED IN THE SAME MANNER.
> 40 > 29 LW 2. TERMINATE CONN CABLE TO COL F IF LEFT HAND
! ! (s-BK) Cs3 )—{ (NOTE 5) BLOCK OR TO COL A IF RIGHT HAND BLOCK.
15 PRT— >3°< LF 3. FOR CONNECTIONS TO VISUAL AND AUDIBLE SIGNAL
> 41 3l ¢o CIRCUIT (2278 KTU) REFER TO
| (BL-Y) [BL3J pod MULTIPLE THESE SECTION 518-310-401.
16 32 HA | LEADS TO 232478 4. ON 232A KTU, ST AND TO RELAY BATTERY
| (y-0)  cva >~ KTU AS SHOWN CONNECTIONS TERMINATE ON TERMINAL 39. ON 2328
7742 3 LK | EOR FIRST HALF KTU, TERMINAL 39 MAY BE USED TO TERMINATE THE
17 o  tod = F KTU AUDIBLE SIGNAL SUPPLY GROUND AND B OR B1 LEADS.
34 T0 | O ON 232C KTU, THE FACTORY-PROVIDED STRAP BETWEEN
(¥-6) cy3d H TERM. 39 AND TERM. 37 MUST BE REMOVED WHEN THE
43 PPt Ta—— 35 RN 232C KTU IS USED WITH SSIA EQUIPPED FOR PRIVACY.
18 —)35( «——RiJ 5. LF AND LW LEADS SHOULD NOT EXCEED SO LAMPS
0> (Y-BR) CY3 T @D PER GROUP.
. | (sPare) (BRY) CBRD —~ ® 6. PROCURE AND INSTALL LOCALLY.
4l
3 45 5L (SPARE) (¥-5)  tv3 = @ OPTIONS
T FEATURES WIRING
LS 50 ot (s-Y)  [s3 4c®1 + OR BAT TO POWER SUPPLY
| (v-BL) CV3 | & Rp - FOR LAMPS WITH AUX TIME-OUT CKT K
46 PR — M TO 14-26 VDC WITHOUT AUX TIME-OUT CKT M
21 > 42 B BAT | POWER SUPPLY pr——
1 (v-0)  €va LINE x
47 >43</ "N 10 co or RINGING
! ov)  toa Pl a GROUNDED WITH COM AUD v
+> 22 44 PBX LINE CKT CONT RELAY NOT PROV
PARE) (V-G cva
—t> 48 s ) Ve 45 INTERRUPTED RINGING
2 (SPARE) (G-V)  C63 ~ COMMON | WITH VISUAL AND AUDIBLE | T OR Y
45 | _(SPARE) (V-BR) cva = AUDIBLE | S!GNAL CKT PROVIDED
(SPARE) (BR-V) [CBR3 STEADY RINGING
24 > 48
\ (SPARE) (V-S) V3 o % INSULATE AND STORE
L i | (SPARE) (s-v)  Cs3 () CURRENT COLOR CODE
25 50, L 1 MD COLOR CODE

Fig. 9—#$Connections for CO or PBX Line Circuits (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 (Sheet 2)4
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SECTION 518-114-425

203A
204A OR
205A KTU

211A KTU

(NOTE 3)

209A KTU

TSA

Ts8

@)=~
- (2)
T0 R ‘I’
TELEPHONE & | |
SET
£ (o) | (D—2 1 70 14-26 voc
TO SIGNAL KEY S @ @ B GRD | | Power suppLY
(NOTE 1) L (NOTE 2)
T0
21
O l |
|
| _ (NOTE
N
L8
TO AUDIBLE BAT, * OR 105V t e _ (LINE | ]
SIGNAL POWER [ |
SUPPLY o
1g (NOTENS" @
TO LAMP _tORBAT | (LINE 3)
POWER SUPPLY D
. aBAT | 8 (LINE 4)
_AGrp | | |
TO 14-26 VDC (16)
POWER SUPPLY | B BAT @ | (LINE 5)
TO DISTANT @ (LINE 6)
STATION OR T
SIMILAR TIE [ :8
LINE CKT AT |_R
DISTANT KEY (NOTE 5) 37
TELEPHONE A B OR BI N 10 commann
SYSTEM . R OR RI_| AUDIBLE SIGNAL
T LoF.o) (33 10 GRD OR RGN 1o AUDIBLE SIGNAL
Wit BAT, + OR I0SV ¢ | pOwWER SUPPLY
SIGNALS 36 —(11)r
R OR RI
NOTES:

I'. FOR 204A AND 205A KTU ONLY.

2. FOR 204A KTU ONLY.
3. FOR 203A KTU ONLY.
4. FOR 205A KTU ONLY.

5. CONNECT AS SHOWN WHEN BAT OR 18V IS USED.
WHEN 105V ¢ IS USED CONNECT TO LOCAL GROUND

IF CENTRAL OFF ICE GENERATOR 1S USED, OTHERWISE
IT MAY BE STRAPPED TO THE POWER SUPPLY GROUND.

Fig. 10—Connections for Automatic Tie Line Circuit (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
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212A

ISS 3, SECTION 518-114-425

KTU

TsB

LF (LINE 4)

§§§§ |
18
LF

LF (LINE 5)

2034, 2114 KTU
204A OR
2054 TsA
KTU
TO DISTANT STATION _.T I
OR SIMILAR TIE LINE
CIRCUIT AT DISTANT (R |
KEY TELEPHONE SYS
. 9,
. (1)
TO TELEPHONE SET | o I
= (19)
To siGNaL key S(NOTE 1) |
» LK (NOTE 2 )
I @)—4 T0
co
22
25
> L8
(NOTE 3) |

TO LAMP
POWER [
SUPPLY
A GRD
TO 14-26v
DC POWER B BAT m B BAT o~
SUPPLY 8 GRD B GRD
30
O
TO GEN SUP DIRECT ~_l05V#
OR THRU RES LAMP [ RG |
CKT (NOTE 1) BAT, t OR
105 v+ N\ BAT,  OR 105 Vi
o ]
B OR BI GRD OR RG GRD OR RG
TO AUDIBLE 33 10
SIGNALS R OR RI _@
o R OR RI
B OR BI ]
(NOTE 5) 'g
NOTES:

.
2.
3.
4,
S.

FOR 204A AND 205A KTU ONLY.

FOR 204A KTU ONLY.

FOR 203A KTU ONLY.

FOR 205A KTU ONLY.

CONNECT AS SHOWN WHEN BAT OR 18Vt IS USED.
WHEN 105 Vs IS USED, CONNECT TO LOCAL
GROUND IF CENTRAL OFFICE GENERATOR IS USED,
OTHERWISE I T MAY BE STRAPPED TO THE POWER
SUPPLY GROUND.

TO AUDIBLE
SIGNAL POWER
SUPPLY

TO COMMON
AUDIBLE SIGNALS

Fig. 11—Connections for Automatic Tie Line Circuit (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
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TO DISTANT STATION
OR SIMILAR TIE LINE
CIRCUIT AT DISTANT
KEY TELEPHONE SYSTEM

T
R
T
R
TO TELEPHONE SET| |

TO SIGNAL KEY —

(NOTE 1)

TO 14-26V
DC POWER

203A, 204A OR
205A KTU

232-TYPE
(NOTE 6)

I

(NOTE 2)
(NOTE 3)
(NOTE 2)

90

2278 KTU

SUPPLY FOR
MOTOR

1oV ¢ ]10 POWER

400A DIODE
(NOTE 4)

SUPPLY

B _GRD

BORBI@

TO AUDIBLE
SIGNALS

B BAT 70 14 -26 VDC
POWER SUPPLY

(12
(19
(9

25
B OR BI C

TO AUDIBLE
SIGNALS

SUPPLY FOR

R OR RI

t OR LB

®—>

|__CAl

TO AUDIBLE

BAT, ¢ OR 105V ¢+ |s)GNAL POWER SUPPLY

GRD OR RG ]

LAMPS

TO POWER [LG—

OPTIONS

FEATURE

©

I NOTES:

I. FOR 204A AND 205A KTU ONLY.

2. FOR 204A KTU ONLY.

3. FOR 203A AND 205A KTU ONLY.

4. PROVIDE 400A DIODE INSTEAD OF STRAP WHEN
204A KTU CONNECTS TO THE SAME COMMON

| EQUIPMENT AS 203A AND 205A KTUS.

5. CONNECT LF LEAD TO ANY TERMINAL AS LONG
AS A MAXIMUM OF 36 LAMPS PER LEAD OR SO
LAMPS PER PAIR 1S NOT EXCEEDED.

6. ON 232A KTU, ST AND TO BATTERY
CONNECTIONS TERMINATE ON TERMINAL
39. ON 2328 KTU, TERMINAL 39 MAY BE

WIRING

INTERRUPTED AUDIBLE
OR COMMON AUDIBLE
SIGNAL USING INTERRUPTER

INTERRUPTED COMMON
AUDIBLE SIGNAL USING
RELAY CONTROL CIRCUIT
(2278 AND 232-TYPE (KTU)

USED TO TERMINATE THE AUDIBLE SIGNAL
SUPPLY GROUND AND B OR BI LEADS.ON 232C
KTU, THE FACTORY -PROVIDED STRAP BETWEEN
TERMINAL 39 AND TEMINAL 37 MUST BE REMOVED
WHEN THE 232C KTU IS USED WITH SSIA
EQUIPPED FOR PRIVACY.

Fig. 12—9Connections for 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 Timeoutq
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2034, 238A KTU 2278 KTU
204A OR
205A TSF TG
KTu TO POWER
39 Ll SUPPLY
S oV FOR
TO DISTANT STATION I I MOTOR
OR SIMILAR TIE LINE |
CIRCUIT AT DISTANT
KEY TELEPHONE SYSTEM o (NoTE 2)
TO KEY TEL SET| L 1____
400A DIODE
L6 I | (NOTE 4)
T0 SIGNAL KEy ~SNOTE 1) | )
T0 0 (NOTE 3
LK (NOTE 3)
co
LF_(NOTE 5) r
8 BAT (38) ® R OR RI 0
B GRD : AUDIBLE
T0 14-26v o | = (49 (152 OR Bl SIGNALS
POWER SUPPLY e g | I .
B BAT 14-26V DC
3 B BAT ~ .—
70 power suppLy(—2OR LB L)) (0 POVER
FOR LAMPS L6 2 10R LB SUPPLY
@ la A\ R OR RI i
| RN ]RN 2 1 R OR RI ! @ R OR RI!
§ 29+ -
RN m R OR RI y ,
>]e or 81 }2{ GRD OR RG L
porol | 8ol Borer % GRD OR B¢ GRD OR RG
® BORBI < GRD OR RG
TO AUDIBLE SIGNALS 2 | To POWER
R OR RI |@ |4eor s ‘ \c:o OR RG ) SUPPLY FOR
® B OR Bl AUDIBLE
@ @ . BAT, + OR losv4 | SIGNALS
cAl @
OPT 10N
NOTES: S
I. FOR 204A AND 205A KTU ONLY. FEATURE WIRING
2. FOR 203A AND 205A KTU ONLY. INTERRUPTED AUDIBLE OR COMMON
3. FOR 204A KTU ONLY, AUDIBLE SIGNAL USING x
4. PROVIDE 400A DIODE INSTEAD OF ermoeren

STRAP WHEN 204A KTU CONNECTS

TO THE SAME COMMON EQUIPMENT

AS 203A AND 205A KTUS.

CONNECT LF LEAD TO ANY TERMINAL
AS LONG AS A MAXIMUM OF 36 LAMPS
PER LEAD OR 50 LAMPS PER PAIR

IS NOT EXCEEDED.

3]

INTERRUPTED COMMON AUDIBLE
SIGNAL USING RELAY CONTROL z
CIRCUIT (2278 KTU)

Fig. 13—Connections for Automatic Tie Line Circuit (203A KTU) or Ringdown Tie Line Circuit (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
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9z @bng

208A KTU  208A KTU [208A KTU 207AKTU OR 2078/C KTU 209A KTU
(FOR (FOR (FOR T8 TSA TsB
STATIONS | STATIONS |STATIONS
2,3 AND 4) | 5,6 AND 7) 8,9 AND 0)
(NOTE 1)
g ()
TO KEY
TELEPHONE o
SET (FOR e —
STATIONS
2,5 AND 8) 8 =
r—
% T g
; —
R
T0 KEY @) T0
ST (R (2 AUDIBLE
STATIONS G H— SIGNALS
3,6 AND 9) @ !
L B84 B4
g GD—— D
L 6 | = -
1
86 86
0 KEY Onl 87 87
TELEPHONE (1)—— " 37
SET (FOR B 88
STATIONS 4, D B9 89
7 AND 0) @ — |
80 80
— | (12} 38 J
TO AUDIBLE > grp OR RG O, GRD OR RG
SIGNAL 24 40
POWER BAT,OR 105V BAT,t OR 105V
SUPPLY 2 N B GRD
~ B GRD 36 B8 GRD
(9 ) 2
TO 14-26V | B BAT &) & o~ 8 BAT S B BAT =
DC POWER A BAT
SUPPLY A BAT 35 g
(NOTE 2) | A GRD | | | I s | A GrO s
S : : : 34 . .l

Fig. 14—)Connections for 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 (Sheet 1)4

OR

TSA

COMMON EQUIP
PART OF 212A

KTU

Ts8

STr-v11-81S NOLLDAS



8Z/Lt 9bng

TO LAMP
POWER
SUPPLY

(2%8: 2084 KTU 208A KTU  |207A OoR 2078B/C KTU 2094 KTU OR COMMON EQUIP
(FOR FOR TSA TsB TSA TSB PART OF 212A
STATIONS 4y | STATIONS STATIONS KTy
: 5,6,AND 7) | 8,9, AND 0) TSA Tse
BAT OR BAT ORt LB
oaront | &—@ % B @ ®
LG
e (29) 29 29 30
12 1 T !
< R
13 2 2 | | i
14 3 26 I
17 4 23
25 10 (s) 10 17
: co >7'< co n
8 A\
I : 15 1S 26 z l |
18 . 5 2 |
c
19 6 3
- ; (@
20 7 4
Cc
| 8 8 5 (N
c C
| (e 9 6 | [
[ c
20 10 7
O =
1 8
c
(-2 s
(o)< 13 )= 10

NOTES:

1. SYMBOL (<4l) MEANS DO NOT

STRAP ADJACENT TERMINALS.
RUN LEADS TO LOCATION
INDICATED BY LEGEND.

2. PROPER POLARITY MUST BE OBSERVED WHEN

MAKING POWER CONNECTIONS (B BATTERY AND
GROUND) TO THE 207-TYPE KTU. REVERSED

POLARITY MAY CAUSE THE ELECTROLYTIC

CAPACITOR TO EXPLODE.

Fig. 14—)Connections for 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 (Sheet 2)4
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TO CONTROL
KEY
TELEPHONE
STATION

T
CONTROLLED
KEY
TELEPHONE
STATION

ISS 3, SECTION 518-114-425
202A KTU| 2028, 2124 KTU 2304 OR 2308 KTU
g:zzg'zo TSA 58 TSC TSA 58 Ts¢ 75D
LINE LINE LINE LINE LINE LINE LINE
KU CKT 1 ckT 2 | CKT 3 KT 1 kT2 | kT3 KT 4
T
O Dam: i )
R
(2HH I H H H - i H—Ca it
(13HH = H H H — H H i+ —2*
233A KTU
CONN A% CONN B* CONN C* CONN D% CONN Ex
LINE LINE LINE LINE LINE LINE LINE LINE LINE LINE
KT 1 k2 | ckr3 | ckra | ckrs | ckre | cxr7 | ckte | ckro | ckroro
e
l () ) @) © ©, .
) e HH —)HH () H-EO)HH————
A
(25 )HH (5 HH 5 —25HH HE A
2394 KTU
4 238A KTU A
' \
TSA 58 TSC 5D TSE TSF
LINE LINE LINE LINE LINE LINE LINE LINE LINE LINE '5"(';[“
KT 1 okt2 | ckr3 | cxta | ckts | cxre | ckr7 | ckrs | ckTo | cxtro
| @ @ @) @ @ L
(22 ——(22HH (2 (22 H—(22HH H
@3 23 (23 (23 (2 H—)
F————————_—_——— ———— — = J
| l 2034 KTU| 204A mul 2054 xwl 29A KTU |
A T
LGy @) ,,
NOTE: L e (D) a o e (D) s s (D m -
SYMBOL (l-) MEANS DO NOT STRAP ADJACENT A A
TERMINALS. RUN LEADS TO LOCATION INDICATED 3 B
BY LEGEND. (s) | CT
% CONNECTIONS ARE MADE ON R
86-TYPE CONNECTING BLOCK (SEE 9
F16.9). 10 14-26v (B 6RO} AL
DC POWER | g gaT Al
+ PROCURE AND INSTALL LOCALLY SUPPLY @ - N
T
4
R
Sy -J
400A DIODE + @-

Fig. 15—Connections for Manual Cutoff Circuit (29A KTU) with 202A, B, C, or D, 212A, 230A or B, 233A,
238A, 239A, 203A, 204A, and 205A KTUs
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2024 KTU 2028 2124 KTU 230A OR 230B KTU
202C
202D TSA 7sB TsC TSA Ts8 TsC TsD
KTU LINE LINE LINE LINE LINE LINE LINE
CKT 1 CKT 2 CKT 3 CKT 1 CKT 2 CKT 3 CKT 4
(NOTE 1)
O OHH L
(rHH H H 4 H H H (2 )+
(13- H M [ F— H H )
233A KTU
CONN A % CONN B % CONN Cx CONN D CONN Ex
LINE LINE LINE LINE LINE LINE LINE LINE LINE LINE
CKT | CKT 2 CKT 3 CKT 4 CKT S CKT 6 CKT 7 CKT 8 CKT 9 CKT 10
I @ @ @ (3 @
(29— H—(e - H(29HH amCaln O G ol p—
- BB -
\

239A KTU
r
238A KTU
4 \
TSA Ts8 TsC TsD TSE TSF
LINE LINE LINE LINE LINE LINE LINE LINE LINE LINE LINE
CKT | CKT 2 CKT 3 CKT 4 CKT § CKT 6 CKT 7 CKT 8 CKT 9 CKT 10 CKT 11

I (21 @) (2) (2) (2)
(22HH e2HH @2 HH H—e2)HH (e2HH
@3)HH @3)HH @3)HH 23 HH

TT
TT
1T
®
T
\I»I:o—c

TT

Fig. 16—9Connections for 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 (Sheet 1)4 \

Page 30



NOTES:

1. SYMBOL (-l-) MEANS DO NOT STRAP
ADJACENT TERMINALS. RUN LEADS TO
LOCATION INDICATED BY LEGEND.

* CONNECTIONS ARE MADE ON 66-TYPE
CONNECTING BLOCK (SEE F1G.9).

1 APPEARS MORE THAN ONE TIME ON THIS FIGURE.

$ 400A DIODE, PROCURE AND INSTALL LOCALLY.

ISS 3, SECTION 518-114-425

2. ONE 26B KTU WILL SERVE UP TO FIVE 29A KTUS,
CONNECTIONS ARE SHOWN FOR TWO 29A KTUS. SEE
INSET FOR CONNECTIONS TO 3RD, 4TH AND STH 29A KTU.

INSET

B GRD |

Al

T

R OR RI

G

f

OPTIONS 268 KTU  3RD, 4TH AND 5TH 29A KTU
FEATURE WIRING @ T o TO TEL SET PU
STATION CAN CUT OFF OTHER STATIONS BUT | R 7 |Kevs assoc wiTh
T T ANp | CAMNOT BE CuT OFF . (14) (5) AUTOMATIC CUT OFF
CONTROL CIRCUIT | STATION CAN CUT OFF OTHER STATIONS AND (15) LI (9) A_|ano conTRoL
FOR AUTOMATIC CAN BE CUT OFF, EXCEPT DURING A CALL. H,K R t Al | FEATURES (FOR 3RD,|
CUTOFF CIRCUIT O, () ATH AND STH 29A
STATION CANNOT CUT OFF OTHER STATIONS P ™) T &) KTU)
AND CAN BE CUT OFF, EXCEPT DURING A CAL( 0 "
203A KTU | 204A KTU| 205A KTU 268 KTU IST 294 KTU 2ND 29A KTU
| | | | wre2) | | |
T
T L O—H-EO—HO—+—D—+—O DT
[z 4 & 308 08 .,
HH(D—HH(1) 8 < < o | moTieLe To
A 3 3 OTHER 29A KTUS
® le }I‘Z{ co | (IF REQUIRED)
& - °J
I ®, ¥ < | T1 S MULTIPLE TO
12 t v 3RD 20A KTU
14 RI_J (iIF REQUIRED)
: : T
@ MULTIPLE TO
4TH 29A KTU
k‘— .T ar | (1F Requiren)
| @/L | % J s | -J
B BAT. ® Q“ 1® Q“ T® K
T0 14-26v ¥U *U MULTIPLE TO
DC POWER STRAP @ ) ) : (()m:nszzAR:;t;s
SUPPLY 7 7 IF REQUI
D H 5 1

A <
o | 70 TEL seT v Kev
—4@ ASSOC WITH AUTOMATIC
5 Rl | cut OFF AND CONTROL
1 | Features (For 1T
(o) .| 294 x10)
| | YRS

TO TEL SET PU KEY
ASSOC WITH AUTOMATIC
CUT OFF AND CONTROL

()
>5< RI_| FEATURES (FOR 2MD
A | 29A xTU)
t + N 7
©; () ) TO KEY TELEPHONE
l l TORTI| STATION (PIOXUP

KEYS) CAN BE
CUT OFF, CANNOT

Al | cUT OFF OTHER
1 < STATION

OR
11 | TO 5TH 294 kTY

(IF REQUIRED)

Fig. 16—#Connections for 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 (Sheet 2)¢
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207A KTU 2078/C KTU
(NOTE 1) TS, S8
. Dir O)
N
R R
INTERCOM | | L
STATION } @“ ¥ @
LG L6
(G2 4
R2 R2 |
(- —®
R3
R3 . (S = (4
1 AN e |
R4
O (9 ),
R RS
R6 R6 |
O ®
R7 R7
Ol ™
R8 [ R8
T0 @u o
AUDIBLE A O (NoTE
R9 Ro
SIGNALS @ \ | @ 2) 0
RO RO
@“ ® | (®)
82 B2
83 W)
] 1
5e 1 (64 3
ps ;1B5
Be 1186 1 -
87 | B7
88 r5e 1
89 ''B9 +
B8O 0 38
GRD OR RG GRD OR |RG
TO AUDIBLE ] \ ~
SIGNAL
BAT, t OR 105Vt . .
POWER SUPPLY , @ (BAT. £ OR 05V @
BAT OR t BAT OR* |
TO LAMP @_” @
POWER SUPPLY | LG e
@ O
A BAT A BAT
el =0)
A GRD A GRD
70 14-26V @,“ } } @
DC POWER B BAT
SUPPLY @_' B BAT {19)
(NOTE 3) B GRD o oD
@ ®
NOTES :

I+ SYMBOL 4 MEANS DO NOT STRAP ADJACENT TERMINALS.
RUN LEADS TO LOCATION INDICATED BY LEGEND.

2. REMOVE STRAP IF MORE THAN 9 STATIONS ARE SERVED.

3. PROPER POLARITY MUST BE OBSERVED WHEN MAKING
POWER CONNECTIONS TO THE 207-TYPE KTU. REVERSED
PgLARlTY MAY CAUSE THE ELECTROLYTIC CAPACITOR TO
EXPLODE.

Fig. 17—#Connections for Dial Selective Intercom Circuit (207A, B or C KTU) with Busy Lamps and Audible

Signalsq
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BELL SYSTEM PRACTICES
Plant Series

SECTION 518-114-430
Issue 1, August 1970
AT&TCo Standard

SERVICE
1A1 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
Units, 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 KTUs 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.
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2304 KTUX
(SEE NOTE 1)
Tsc TSD 2C KTU%
3RD CKT 4TH CKT (STH OR 6TH CKT)
R 2 s —e
€O OR PBX
INES| T 707 7 7 777
LIN [ H—0——HI—0——H—0——H—20—0
"8" GRD i}
R N 222 22 o2 oF
B 1 0o B )" l
1 ——0——H—o—0—H—o—o0—H—o o —1—0—0
o o ot —H—ot ot oo —HF—o o0 0]
KEYLESS | o <€ 13 53 13 53
STATIONS —@—@-——H—@—@—-——H——@—@—-ﬂ—-—@—@———ﬂ—@—-@ls :
L 15 5 25 o3
e B " 16 6 > —o'S 26
101 or 1018 L+~ Q50 t —L % 8 % ! T 3
K
A5 T 1
EQUIPMENT _ gaT. OR +
MULTIPLE TO
SUCC LINE CKTS
BAT. OR \
LAMP POWER
SUPPLY 2% ]
BAT. OR ¥ \
GRD 30
o=
19
@ is
%
>
20
o 20
%
20
MULTIPLE TO
| SUCC LINE CKTS
i
L
AuD S16 SUP  BAT,, OR 105vE
WIRING W) @2 ]
2 I
MULTIPLE TO 9
SUCCEEDING
LINE UNITS
21
23
_f_®24_
I f o2
20v oC ¢ [(BAT 1
TALK OR | GRD | ’
A" BAT
26
BAT.
20V DC ¢ |
SIG OR
SR | o ] 27
BAT.*, OR 105V (X '
|
|25 8ior BZI
AUD SI6 Jj-—— aup,
PWR SUR B OR BZI 10, RI OR BZ
I AUD O—
BloreziN, o |'%RioRez |sigt
GRD lozm ORBZ [sict

Fig. 1—200F-Type KTU (202C, 230A, 232A, and 207C) Connections and Strappings (Sheet 1)
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232A KTU 207C KTU
26 tovt
< PWR SUP
@?L GRD_ | FOR MOTOR
40 R
(%2>
30 T
| (% MANUAL
28 ! L_ | INTERCOM
zl? LG
gs GRD ~ TO LAMP
] 20 PWR SUP
| Slo
298
3:3','3 L
—— VISUAL
328, LG [siGNAL
. LF Z|
LF o2
P ) T 125 R(2)
o ( ]
_|gstTHCKT LF s
STHCKT LF 6 ]
[Tl )
- W 14Ac, R(4
_ w12 378 5(4)]
] LW o3 15A R(5)
J E—. 7 o4 B(5) ]
_|e5THCKT w15 16A R(6)
6TH CKT LW 16 388 B(6) ] AUD S16
_ RN 22 178 R
T am )
RN 2! 184, R(8)
_l RNS 408, s(e)]
_ RN 223 19A R(9)
HA B(e)]
_ HA }»35 2080, R(O)
| T0 536 318 8(0) ]
] o, 178
] w0 e ]
37
€03’ co 238
%, Q
1 LK
_ LK}y38
24 98
525 108
—+ o =)
39 198
B 208
29 398 |
O
\ aes®
268,
228
128
28 KEY OR
8 KEYLESS
B STATIONS
218

ISS 1, SECTION 518-114-430

NOTES:
1. SYMBOL ( || ) MEANS DO NOT STRAP ADJACENT TERMINALS. RUN
LEADS TO LOCATION INDICATED BY LEGEND.
2. FOR THE 230A BATTERY AND GROUND ARE TERMINATED ON
TERMINAL STRIP A AND STRAPPED INTERNALLY.
3. MAXIMUM 20 LAMPS PER L LEAD
4. WHEN STEADY HOLD LAMP IS REQUIRED INSTEAD OF LAMP WINK
PROV IDE STRAPS AS FOLLOWS:
202C KTU - TERM. 20 AND 29
230A KTU - TERM. 20 A,B,C,D AND 29A
CAUTION: IF PACKAGE INTERRUPTER IS USED TO FURNISH LAMP
WINK FOR OTHER SYSTEMS, DISCONNECT AND TAPE Lw
LEADS AT TERM. 20 OF EACH LINE CIRCUIT NOT
USING THE WINK FEATURE.

% FURNISHED WIRED FOR METALLIC RINGING AND INTERRUPTED
AUDIBLE. CAN BE WIRED FOR GROUNDED RINGING, AND STEADY
AUDIBLE SEE SECTION ENTITLED "REFERENCE-1Al KEY
TELEPHONE UNITS™.

tFOR COMMON AUDIBLE, STRAP ALL NO. 10 TERMINALS.

%A AND B GROUNDS MUST BE CONNECTED TOGETHER AT POWER
SUPPLY.

Fig. 1—200F-Type KTU (202C, 230A, 2232A, and 207C) Connecting and Strappings (Sheet 2)
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2308 KTU %
(SEE NOTE 1)
TS A TS B Ts ¢ TS D 202D KTU
I'ST CKT 2ND CKT 3RD CKT 4TH CKT (STH OR 6TH CKT)
R 8 8 8 8 8
<0 on PEX [ = ®% it s it 7 it @—-—7 —H—-——@T .
T i7 77 77 71
—O—-@—'>—®-——ﬂ—-®-—®—-———-ﬂ——®——®—-—ll——®-—®—,—ll———®—®
LINE "8" GRD 1l}— +
1R iz 2 L 2 2 - 22 - 22 Ly 2 2
T O, IAl 05— o705 2
—@;4—04—-—"—-@7%——4)——@;—@-——4!—-@;4—@4——"—0;-@4
A P — 0
VLo : 7 2:3 23 —259; » 13 53 o 13 03 ¥ 13 3
KEYLESS | _A . m
— Q00— 0— 1O~ O— 11— —O— 20— — 00—
STATION | 5 s :: 5 5 :: 15 S5 :: 5 o5 " 15 55
—-r—0—HH—O—O—+H—0— 00— 00— iH—O—0Q
L6 N 6 6 6 6 16 6 G i 16 6
101A OR 1018 H 1 PR i PN N ZDJGE ' i o8 il o8
KEY EQUIP T it Z it it o HHTTT
- GRD
BAT. OR t
LAMP POWER | pat oR *
SUPPLY
BAT.OR t
® ol & o= I
satort Y® 9
N - i Is
(% -2
MULTIPLE TO
™ 1o SUCCEEDING LINE CKTS
I >
| | 19
| ot
20 20
- i -
20 20
& Q—
20
o—t—
] 9 9 9 ®
& % %3 % 5
AUD SIG SUP. BAT, *,OR 105V} @ f t—_
WIRING (W) r
21 |
MULTIPLE TO & T
SUCCEEDING 21
LINE UNITS @—-‘—
| PG | ]
+ ] 22
24 |
%,
o
22
© 2%
20V DC} [ BAT.
TALK OR | GRD
“A" BAT.
i
BAT. Cas | 26
20V DC# SIG 4
OR B BAT. [ GRD |
BAT, %, oR I05vE (X |
+
|
T
AUD SiG 25 —
PWR SUP 25 BLORBZIY
) BI OR BZ! 10 Ri OR B2 ] siG +
GRD 20 BIORBZIY '°®RI OR BZ ] ;‘}{;"f
\ BI ORBZI 10 RLOR az}s.en#
81 OR BZI 10, R A
o oR o | C@RioR ez ans'r
D-RLOR BZ |Sic 't
Fig. 2—200F-Type KTU (202D, 230B, 232B, and 207C) C ti and Strappings (Sheet 1)

Page 4




ISS 1, SECTION 518-114-430

2328 KTU 207C KTU
228
128 NOTES:
I. SYMBOL ( || ) MEANS DO NOT STRAP ADJACENT TERMINALS. RUN
28, R N kev or LEADS TO LOCATION INDICATED BY LEGEND.
18 T ]KEYLESS 2. FOR THE 230BKTU BATTERY AND GROUND TERMINATED ON
s STATION TERMINAL STRIP A AND STRAPPED INTERNALLY.
218 3. MAXIMUM 20 LAMPS PER L LEAD.
26 Jovt 4. WHEN STEADY HOLD LAMP IS REQUIRED INSTEAD OF LAMP
o5 GR; R WINK, PROVIDE STRAPS AS FOLLOWS:
I FOR MOTOR 2020 KTU - TERM. 20 AND 29
40 | R 2308 KTU - TERM. 20 A,B, AND 29A
| D3 | TERM. 20 C,D AND 284
O U | manuaL CAUTION: IF PACKAGE INTERRUPTER IS USED TO FURNISH
o— INTERCOM LAMP WINK FOR OTHER SYSTEMS, DISCONNECT
19 LG AND TAPE LW LEADS AT TERMINAL 20 OF EACH
a %s GRD ~ TO LAMP LINE CIRCUIT NOT USING THE WINK FEATURE.
20 POWER SUPPLY % FURNISHED WIRED FOR METALLIC AND INTERRUPTED
o AUDIBLE. CAN BE WIRED FOR GROUNDED RINGING AND STEADY
— AUDIBLE. SEE SECTION ENTITLED "REFERENCE-IAI KEY
325@ LG VISUAL TELEPHONE UNITS"
38 L ]SIGNAL t FOR COMMON AUDIBLE, STRAP ALL NO. 10 TERMINALS
zssg + A AND B GROUNDS MUST BE CONNECTED TOGETHER AT POWER
SUPPLY.
LF _ | 12A R(2) (N
2 368 8(2)
] LF 23 134 R(3)
4
Q
LF 5TH CKT —5
LF 6TH CKT @6
LW
12
w93
-0
14 AUD SIG
LW 5TH CKT S5
——[ LW 6TH CKT le
E—)
| RN _ 2}
o D2
N )
HA
HA NS |
T0 36
_] To
co
co \23700 238
LK
LK\ 38
e24 9B
] 108
198,
R !
- 7]
288
268
178
IBE% I

Fig. 2—200F-Type KTU (202D, 230B, 232B, and 207C) Connections and Strappings (Sheet 2)

Page 5



SECTION 518-114-430

230A KTU X (SEE NOTE 1) 2ND 230A KTU, TS A,B,C,
AND D, AND/OR 202¢ KTU %
" TS A IST CKT TS B 2ND CKT TS C 3RD CKT TS D 4TH KT | (CKTS'S THRU 9)
SO og pBX —Q— I—> {—0F — i
T L ® 7 17 7 17 . 7 17 7 17
\% ——————T+——TO——TTI——=0Q
"8 eRO M 7D, 2 2 2 2 2 2 2 2
O r— OO T — IO — O —0Q
T S AT (N I (TR, I I TR, S5
KEY OR Al 14 4 _i' 814 ®4 L 14 4 1 14 Ol 14 4
ShArion | A ot o 1ot o Lol o3 Lo o2 H—ol 02
58 D G o558 o558 55
LG 16 6 | i6 s 1 16 s 1 16 s 11 16 6
OO T2
AORIOIB. H 18 18 s |
KEv Equip 2 —0*— H—*——H——— i+
2 | | H
! 19 T !
o @ o=
SUPPLY FOR [ X OR BAT.
DIAL SET GRD
INTERCOM CKT
TO LAMP +
SUPPLY FOR | ——on BAT. % P
FIRST 4 GRD Q3°
LINES
20
@ +
20
% 20
@ FER|
o
muLTiPLE @22
TO
SUCCEEDING
®| HINE circurTs
9 9 9 9
@ % 2%, =< 5
O
21 (D) O—
% ?al
23 ]
| 23
| C . 2
GG i i
3 24
' l ——7
22
% ?zz
A BAT. ]
A GRD
B BAT.
B s ? ;
26
| |
B GRD ! 27 I |
I R ) i ?27
|
AUD SIG +,BAT,, OR lo5VH [
PWR SUPPLY | GrD 1
25
BI OR BZI , %el orR 821 aup
BI OR BZIaup RI OR BZ |316 ¢ 1o R OR BZ [SiGt
B1 OR BZM) aAyp Io@RILOR BZ]SIGt % Aezs
RIOR BZ [SIGH 530
AUD | 10—
TO LAMP QL RLORBZ[s)G1
suppLY FOR [ X ORBAT. | Ao
FIRST 4 GRD 30
LINES —0

Fig. 3—200G-Type KTU (202C, 230A, 232A, and 207C) Connections and Strappings (Sheet 1)
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ISS 1, SECTION 518-114-430

232A KTU 207C KTU
26 TO POWER
@ 1ov Ag SUPPLY
@@7 GRD_| FOR MOTOR
40 R
%30 T | MANUAL
%60 L | INTERCOM
LINI
% LG
[ “strar To GRD
I AT DIST TERM.
228
128
28 R ] KEY OR
LF T | KEYLESS
B —— ——Z 1 B STATION
R AP 18
-t—:®3 218 .
—_—04 38Q55 VISUAL
) SIGNAL
— o8 LG
5TH CKT _LF oA R(2)
6TH CKT LF ' 368 B(2)
TTH CKT LF 5, |3A®®\‘ ! R(3)
8TH CKT LF ~ 1 .r B(3)
9TH CKT LF ? R(4)
W 1400 B (4) ]
_ 378
— LW 2w 1540 R(S)
D, L B(5)
LW R(6)
—_—Qa 16A AUD
STH CKT LW 5 g 3sa® B(6) TS
ﬂ: g:: tﬁ o 6 172 :((;)) ]
8TH CKT LW :; 184 O R(8)
9TH CKT LW ? I 408 B(8) ]
RN 21 PPN R(9)
RN 2252 Zzs 1 B(9)
HA 20A R(0)
35
>@23|5 B(0) J
70 %6 NOTES:
1. SYMBOL (F) MEANS DO NOT STRAP ADJACENT TERMINALS. RUN LEADS TO
238 LOCATION INDICATED BY LEGEND.
co oL <o =0 2. FOR 230A BATTERY AND GROUND ARE TERMINATED ON TERMINAL STRIP A
AND STRAPPED |INTERNALLY.
LK I 3. MAXIMUM 20 LAMPS PER L LEAD.
—_— % 4. WHEN STEADY HOLD LAMP IS REQUIRED INSTEAD OF LAMP WINK,
PROVIDE STRAPS AS FOLLOWS:
o8 202C KTU - TERM. 20 AND 29
o =@ 230A KTU - TERM. 204, B,C,D AND 29A
) e 1085 CAUTION: IF PACKAGE INTERRUPTER IS USED TO FURNISH LAMP WINK
FOR OTHER SYSTEMS, DISCONNECT AND TAPE LW LEADS AT
::339 TERMINAL 20 OF EACH LINE CIRCUIT NOT USING THE
WINK FEATURE.
|9a®
M 208 % FURNISHED WIRED FOR METALLIC RINGING AND INTERRUPTED AUDIBLE.
| CAN BE WIRED FOR GROUNDED RINGING AND STEADY AUDIBLE. SEE
SECTION ENTITLED "REFERENCE -|A! KEY TELEPHONE UNITS".
t FOR COMMON AUDIBLE, STRAP ALL NO. IO TERMINALS.
————;\ 29 398 + STRAP LAMP SUPPLY FOR 9TH CKT FROM 207C KTU, WHEN PROVIDED, OR
—Q FURNISH OVER SEPARATE CABLE CONDUCTORS.
::: § A AND B GROUNDS MUST BE CONNECTED TOGETHER.
|758:|
e8 * OR BAT. |70 LAMP SUPPLY
GRD FOR 2ND 4 LINES#
9 + OR BAT.
@,o * OR BAT. | TO
Q75 OR BAT. | LAMP
e torBaAT | SO
& t .

Fig. 3—200G-Type KTU (202C, 230A, 232A, and 207C) Connections and Strappings (Sheet 2)
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SECTION 518-114-430

2308 KTU* 2ND 2308 KTU, TS A,
NOTE 1 B,C AND D AND/OR
(SEE NOTE 1) 8.C AND D A
TSA TsB Tsc TS D
(IST cKT) (2ND CKT) (3RD CKT) (4TH CKT) (CKT 5 THRU 9)
R 8 8
€O OR PBX LINES[ 7@ o* 17 ) o — % i o° it ©
T 7 17 7 17 7 17 7 17
- -O—=> —OTIHO>— O — IO O— & % 4t % %)
om0 fal' 12 *© 2 12 2 12 2 12 2 12 2
T N i oy o1y Q10 o7 i 1
Al I Q20— Qg O Dy Q3 —O—O—H Qg 2,
K o (EYLESS | 71 13 3 00— OO OO — H—=0; 3
STATION T B L i A
N 15 5 15 s oo Cll I G € " or 53
LG @IS 6 : @,5 ®6 L 16 s 1. 16 56 M 516 96
101A OR 1018 ~_H o8 2 ."_Q——_@—,,la .‘PQ—Q—@,B it % T o
KEY EQUIPMENT it %, it it H
19Q—— >
19
19>
[ I | | =9 i
19
o
we- o
20
20
20
| | | | | 20
o—
9 9 9
20 2% — Q00— ®
® 2
21%
PZI
23
| X 1 , t 23
24
k )’324
22
Q\ }'222
_ A BAT.
A _GRD 1 1 1 !
AT. sup § | ! 1 ! T
TO BAT. SUI 8 BAT. 26/ o~
B GRD A #
*, BAT.,
OR 105, *
30 + : ~_| BZ OR BZI
T I BioORBZI | AUD
AUD SIG 25
PWR SUP | BI OR BZI RIOR BZ | ~Y0, Y RI OR BZ |si6t
ap | @——=—Jsi6 Q—RLOREZ
BI ORBZI . RIORBZ |gct |10 4
2% B or Bzl -, RI OR BZ ]sne* ®|° —
GRD 105 R OR 67 ] s % —t—
> OR BAT, D25
TO LAMP SUPPLY I
T MULTIPLE TO
FOR FIRST
4 LINES I () SUCCEEDING
__@. Nl P LINE CKTS

Fig. 4—200G-Type KTU (202D, 230B, 232B, and 207C) Connections and Strappings (Sheet 1)
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2328 KTU 207C KTU
2 o
27Q- -
400~ T
300~ T
28Q- 3
228
LF . 128
LF 52 28 R
LF Q3 1B T ]
——(LF 34 1B
e ar s 26 | .
LF 7TH CKT 5 ¢ 38@@__._ £OR BAT. . 1O LAMP SUPPLY
T FetH ot S 298 GRD ]FOR DIAL SEL
:3,_; STH CKT 325%—— INTERCOM CKT g
R (2
—@ I 12A
IRy 5% B (2)] l
R (3)
—-———-@ |3 130~ 1 B (3] ]
st o 2 R (4)
_——Q |5 A
LW 6TH CKT_S o :_',BZL B (4) ]
LW 7TH CKT @ R (5)
1 A@-I
LW 8TH CKT 18 s ] (5)]
:?’ P " (6)
B2 | | i)
WA 23 17AQ- 1 57 ]
3 R (8)
18AQ— B (8) ]
T0 36 408 R (9
1940 B (9 ]
20A R (0
co 37 23 B8 (0) ]
? o Q238
K s |
—@:; QD 98
— <Q 108
Q 198
Q 208
ng - 398
288 |
268
178
188
GRD
+ OR BAT.]
o OR BAT,
OR BAT.
10 8 OR BAT.
9 : OR BAT,
20 -

TO POWER
SUPPLY

KEY OR KEYLESS
STATION MANUAL
INTERCOM

STRAP TO GRD
AT DIST TERM.

KEY OR
KEYLESS
STATIONS

VISUAL
SIGNAL

AUD
SIG

TO LAMP
SUPPLY FOR
2ND 4 LINEST

TO LAMP
SUPPLY

1SS 1, SECTION 518-114-430

NOTES:

1. SYMBOL (11) MEANS DO NOT STRAP ADJACENT
TERMINALS. RUN LEADS TO LOCATION
INDICATED BY LEGEND.

ON 230B BATTERY AND GROUND ARE TERMINATED
ON TERMINAL STRIP A AND STRAPPED INTERNALLY.
MAXIMUM 20 LAMPS PER L LEAD.

WHEN STEADY HOLD LAMP IS REQUIRED INSTEAD
OF LAMP WINK, PROVIDE STRAPS AS FOLLOWS:
202D KTU - TERM. 20 AND 29

2308 KTU =~ TERM. 20A, B AND 29A

TERM. 20C,D AND 28A
IF PACKAGE INTERRUPTER IS USED
TO FURNISH LAMP WINK FOR OTHER
SYSTEMS, DISCONNECT AND TAPE
LW LEADS AT TERMINAL 20 OF EACH
LINE CIRCUIT NOT USING THE
WINK FEATURE.

% FURNISHED WIRED FOR METALLIC RINGING AND
INTERRUPTED AUDIBLE. CAN BE WIRED FOR
GROUNDED RINGING, AND STEADY AUDIBLE SEE
SECTION ENTITLED "REFERENCE-IAl KEY
TELEPHONE UNITS".

t FOR COMMON AUDIBLE, STRAP ALL NO. 10
TERMINALS.

¥ STRAP LAMP SUPPLY FOR 9TH CKT FROM 207C KTU,
WHEN PROVIDED, OR FURNISH OVER SEPARATE
CABLE CONDUCTORS.

§ A AND B GROUNDS MUST BE CONNECTED TOGETHER.

~n

3.
4.

CAUTION:

Fig. 4—200G-Type KTU (202D, 230B, 232B, and 207C) Connections and Strappings (Sheet 2)
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SECTION 518-114-430

230A KTU% (SEE NOTE 1)
TS A Ts 8 Ts ¢ 202C KTU*
a IST CKT 2ND CKT 3RD CKT 5TH,6TH,OR 7TH CKT
8 8 I 8 "
CO OR PBX 7@ @ 72 I :2 ) 7®3 (4
LINE ! L o~ FHHF—O——— 10— —0—0
"8" GRObg o2 ®22 P22 o2 o2 —ol—p?
T oo o oo M 1 !
KEY OR | Al 5 o5 4 i—0 2,
KEYLESS | 5 35 13 3 H 13 —!. 2|3 Dy
STATION | 0 QT Q0192 —2; —0—0;
LG o8 26 J % 16 @Z } % 16 %s I 8216 %s
: 18 18 18 H 18
101A OR " %, 0= %, i %)
EQUIPHENT 2
pzs
30
] 2w
19
19Q
19Q)
19—
20Q-
20—
20Q
20—
°Q> o 22
| Y S—
21 -
_ap——
230
e
24 Q—
| ep——
22Q-
| e
26
?zs
27
T e
+, BAT., OR |
105v +
AUD sI6
PWR SUP{GRD 28 25, Bl OR BZ|
2t % Jm
Bl OR BZ! N RIOR BZ |SIGT
Zz BI OR BZI o 100
Bl OR BZI 0 oo Bz}gl%nf 17 RI OR BZ MULTIPLE TO
@—BLOR BZ L— SucCEEDING
O BIOR B2 LINE CKTS
Fig. 5—200K-Type KTU (202C, 230A, 232A, and 207C) C (Sheet 1)
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Fig. 5—200K-Type KTU (202C, 230A, 232A, and 207C) C

J86731D
232A KTU LI POWER | 207C KTU
40 :
300 MANUAL
28Qr L_ | INTERCOM
X
228
128
20 26 25% RN KEY OR
s T ]KEYLESS
STATIONS
10 19 | 1] l
9 10V AC 218
% | 3me- L
QD 298 VISUAL
27 SRD S SIGNAL
4 % LG
12A R(2) S
LF 36 B(2
v o Saev )
'F 13A R(3
LF ®§ @ B(3 ]
LF 2 3 | oA R(4
STH CKT LF 5 378 8(4) ]
6TH CKT LF 15A R(5)
—_@ W\ 1.3
7TH CKT LF f @ a(s)]
 — o
Y O | B(6) ||auD
LW I7A R(7
T — i s T |
5TH CKT LW 18A R(8)
D15 (% vy mmmmrvr
6TH CKTLW & o 408 s(a)]
7TH CKT LW % v A R(9)
:x_.___Q 21 B(9 ]
023 | 200 | ro
HA 35 § g
A 318 B(0) ]J
1o oo 2 rraue oo
TO 36 +0or 18V _AC
- GRD
co 37 2 238
co 2
LK
e a— |
2429V DC_| TAKK 0
Q D 98
25 _Gﬂ__@g
—Q 108
39,20V DC__| SI6
% 8
-Q 198
GRD
208
t |
T
ﬂai 398
%)
268
288
178
188

NOTE

S:

ISS 1, SECTION 518-114-430

1. syMBOL ( Il ) MEANS DO NOT STRAP ADJACENT
TERMINALS. RUN LEADS TO LOCATION INDICATED

BY LEGEND

2. FOR 230A BATTERY AND GROUND ARE TERMINATED
ON TERMINAL STRIP A AND STRAPPED INTERNALLY.
3. MAXIMUM 20 LAMPS PER L LEAD

4. WHEN STEADY HOLD LAMP IS REQUIRED INSTEAD
OF LAMP WINK. PROVIDE STRAPS AS FOLLOWS:
202C KTU TERM. 20 AND 29.

230A KTU TERM. 20A, B, C, D AND 29A

+ FOR COMMON AUDIBLE,STRAP ALL NO.

CAUTION:

IF PACKAGE INTERRUPTER IS USE TO

FURNISH LAMP WINK FOR OTHER SYSTEMS,
DISCONNECT AND TAPE LW LEADS AT
TERMINAL 20 OF EACH LINE CIRCUIT
NOT USING THE WINK FEATURE

% FURNISHED WIRED FOR METALLIC RINGING AND
INTERRUPTED AUDIBLE. CAN BE WIRED FOR
GROUNDED RINGING AND STEADY AUDIBLE. SEE
SECTION ENTITLED "REFERENCE-1Al KEY
TELEPHONE UNITS™,

and Str

PP

10 TERMINALS.

(Sheet 2)
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SECTION 518-114-430

2308 KTU %
(SEE NOTE 1) 020 KTU X
TS TS C
IST CKT 2ND CKT 3RD CKT 4TH CKT (5TH, 6TH, 0':77" CKT)
8 8 8 8
coon|— % I—0 I—0 —0 1
7@ 17 77 77 707 717
PeXLNEl T L &2 > o 00— H0—0—H—0—0—H—0—0
"8" GRD 1} O] $ 2 12 2 12 2 2 2 12 2
- Pt o000 0 —H—0—0
T I | K 1 1 j I 1 j 1 U _‘ 1l 1
—_—— 0 —— 10—+ —H—0 2O —H—02 0
Al 14 S4 14 Sa \ 2|4 24 H 14 4 14 —a
T 2 Zz. f 13 3 E|3 23 f 72|3 23
KEYLESS| A 3 3 —o 0 —o L >0 3 >0
L 15 5 L 15 5 L 5 5 L 15 _5 i I5 5
——O—H—O— O —H—0——HH—0—0 i}
6 6 56 6 56 16 56 16 56 i 6 56
p—@——-ﬂ——-@—.—@———ﬂ—@—QG——ﬂ—-@—ﬁ@ 1k ‘W
101A OR 1018 H A8 A8 é il i
KEY EQUP Il it - it =7 HTT—2
29 29
—o=— T —F
GRD 28(® : ®
T0 LAMP o= |
POWER SUPPLY| |ov AC
19 ]
l @ jl 19 I !
19
@ 19
G .
19
——
20
@ 20
e 20
@ 20
—
20
, | | ® o2 d—
9 9 9 9 54 |®
® I S e
21 -
@ 21
23
@ 23
24
@ 4! 24
22 1
T o2
MULTIPLE TO
SUCCEEDING
LINE CKTS
26
26
o2
+,BAT,0R 105V
AUD SIG
PWRSUP| GrD 30, P
I BIOR BZI " 8l 0R BZI a
I BIORBZIN o 'fé RI OR BZ]Q,UGT 'Oefm OR BZ ancD‘r
81 OR BZI A0 'Oemon BZ]SK;f
10
BI ORBZI OR'OR BZ ]s:et
10 RIOR BZ_|ai0t
O——

Fig. 6—200K-Type KTU (202D, 230B, 2328, and 207C) C ti and Strappings (Sheet 1)
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ISS 1, SECTION 518-114-430

2328 KTU 4867310 207¢ KTU
LI POWER
PLANT
40 R
30
e *_ | Wrencom
@ INTE|
L6
l NOTES:
1. SYMBOL ( [| ) MEANS DO NOT STRAP ADJACENT
TERMINALS. RUN LEADS TO LOCATION INDICATED BY
27 GRD g LEGEND.
& 4 2. FOR 2308 BATTERY AND GROUND ARE TERMINATED ON
0 26 TERMINAL STRIP A AND STRAPPED INTERNALLY
228 3. MAXIMUM 20 LAMPS PER L LEAD
L) 128 4. WHEN STEADY HOLD LAMP IS REQUIRED INSTEAD OF
LAMP WINK, PROVIDE STRAPS AS FOLLOWS:
) + R ;
lovac o 28 KEY OR 202D KTU - TERM. 20 AND 29
A\ 18 LA 2308 KTU - TERM. 20 A,B, AND 294
I 118 TERM. 20 C,D, AND 284
LFS2 | | 28 | CAUTION: IF PACKAGE INTERRUPTER IS USED TO
,_;®3 " . FURNISH LAMP WINK FOR OTHER SYSTEMS,
J——QL, . O—————— visuaL DISCONNECT AND TAPE LW LEADS AT
—+——0 3285 1 LC fsigNal TERMINAL 20 OFEACH LINE CIRCUIT NOT
LF STHCKT 55 298 USING THE WINK FEATURE.
_||LEemMckT e 128 R(2) % FURNISHED WIRED FOR METALLIC RINGING AND
LF7THCKT o7 3686———3(2) INTERRUPTED AUDIBLE. CAN BE WIRED FOR GROUNDED
_——Qm " RINGING AND STEADY AUDIBLE. SEE SECTION
T——=° 134 | R(3): ENTITLED "REFERENCE-IAl KEY TELEPHONE UNITS"
i B 8(3) + FOR COMMON AUDIBLE, STRAP ALL NO. 10 TERMINALS
w1 R(4)
_ o 144 .
] LW 14 375®—__ 8(4)]
LW 5TH CKT 6.5 15A [R(5)-
LW eTH CKT 16 5(5)]
—1 LW 7TH CKT 17 |6A® R(6)
. RN ®2I 388 B(S)] Q?GDI:gL
RN > 23 | | I7A§§ e
] st
HA
- 184 R(8)
7] HAN,,35 s a(s)]
194 R(9)
| T 3¢ g I s(s)]
0 20A R(O)
—4 @__
318 B(0)
| co
co i”co 238,
GRD FRAME GRD
LK
] ::LK: 38 LOCAL GRD
] e‘ 18V AC
[ | g } I GRD
24 20vDC [ ALK g
Q?—Q %5
25 GRD G
&y o 108,
20V DC SIGNAL B
—0 198,
-
GRD 6
—Q 208,
3 29 398,
Q
el 268,
288,
| | 178,
ws% ]

Fig. 6—200K-Type KTU (202D, 230B, 232B, and 207C) Connections and Strappings (Sheet 2)
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SECTION 518-114-430

TABLE A
200F-TYPE KTU — CONNECTIONS
64A1-50 CABLE TERMINAL
LEAD 30-TYPE ON22a | TONKIU. | ONZoze | TERMINAL
FEATURE DESIGNATION CONN INSIDE W NG ORB —{ OoRD on e
Lot BLUE BINDER K+ 230A |2308t kv
T 1T (W-BL) [W] 1A-11A
R 1R (BL-W) [BL] 2A-12A
Line 1 A 2T (W-0) [W] 3A-13A
A1 2R (0-W) _[0] 4A-14A
LG 3T (W-G) [W] 6A-16A
L 3R (G-W) _[G] 5A-15A
T T (W-BR) [W] 1B-11B
R 4R (BR-W) [BR] 2B-12B
. A 5T (WS) [W1 3B-13B
Line 2 A1 5R (S-W) _[S] 4B-14B
LG 6T (R-BL) [R] 6B-16B
L 6R (BL-R) [BL] 5B-15B
T 7T (R-0) [R] 1C-11C
@ R R (O-R) [0] 2C-12C
£ |Line 3 A 8T (R-G) (R 3C-13C
3 Al 8R (G-R) [G] 4C-14C
@ LG 9T (RBR) [R] 6C-16C
& L 9R (BR-R) [BR] 5C-15C
) T 10T (®-S) [R] 1D-11D
> R 10R (S-R)__[S] 2D-12D
8 |Line 4 A 1T (BK-BL) [BK] 3D-13D
> Al 11R (BL-BK) [BL] 4D-14D
™ LG 12T (BK-0) [BK] 6D-16D
L 12R (0-BK) (0] 5D-15D
T 13T (BK-G) [BK] 111
R 13R (G-BK) [G] 2-12
Line 5 A 14T (BK-BR) [BK] 313 |
Al 14R (BR-BK) [BR] 414 | =
LG 15T (BK-S) [BK] 6-16
L 15R (S-BK) _[S] 5-15
T 16T (Y-BL) (Y] 111
R 16R (BL-Y) [BL] 2-12
. A 7T (Y-0) (Y] 313 | @
Line 6 Al 17R (0-Y) [0 414 | &
LG 18T (Y-6) Y] 6-16
L 18R (G-Y)  [G] 5-15
Motor GRD 19T (Y-BR) [Y] 27
Supply 10V =+ 19R (BR-Y) [BR] 26
20T (Y-S) [Y]
Spare 20R (8-Y) [S]
+ or BAT. 21T} (V-BL) [V] 9
Lamp + or BAT. 21R} (BL-V) [BL] 10
Supply GRD 22T (V-0) V] 30A | 6A
+ or BAT. 22RY (0-v) [0] 29A | 29A
Audible GRD 23T (V-G) [V] 25A | 30A
Signal
Supply BAT.,+, or 105V = 23R (G-V)  [G] 29
20V DC GRD 24T (V-BR) [V] 25
Talk or
A Battery BAT. 24R (BR-V) [BR] 24
20V DC GRD 25T (V-s) [V] 27A | 4A
Signal or
B Battery BAT. 25R (8-V)  [S] 26A | 26A

*The 232B KTU is arranged internally to disable time-out feature when BF relay is operated. .
+ The 230B KTU is arranged for individual fusing of circuits 1 and 2 and circuits 3 and 4 lamp input power.
Ig{’llgh 1 to 72 lamps, strap 21R, 21T, and 22R; with 73 to 144 lamps, strap 21R and 22R and run separate power lead to

() Cixn-ent Color Code.
[ 1 MD Color Code.
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TABLE A (Cont)

200F-TYPE KTU — CONNECTIONS

ISS 1, SECTION 518-114-430

64A1-50 CABLE TERMINAL
L£AD s0-rveE ON22A | 'ONKW | ONaoac | TERMINAL
N KTl N C
FEATURE DESIGNATION CONN INSIDE WIRING ORB OR D ON 207C
sLOCK S oy Kkru* 230A | 23081 KTu K
TERMINAL
Manual T 26T (W-BL) [W] 30
R 26R (BL-W) [BL] 40
I
v LG 27T~ W-0) [W] ¥
L 27R (0-W) [0] 28
o B1 or BZ1 28T (W-G) [W] 25A | 30A
R1 or BZ 28R (G-W) [G] 10A | 104
Line 2 Bl or BZ1 29T (W-BR) [W] 25A
= R1 or BZ 29R (BR-W) [BR] 10B
B B1 or BZ1 30T (W-8) [W] 28A | 30A
% R1 or BZ 30R (S-W)  [S] 10C | 100
2 [Line 4 B1 or BZ1 31T (R-BL) [R] 28A | 25A
§ R1 or BZ 31R (BL-R) [BL] 10D | 10D
< |y. B1 or BZ1 32T (R-0) [R] 25 |
Li
ine 5 R1 or BZ 32R (0-R) [0] 10 |4
i Bl or BZ1 33T (R-G) [R] 25 |
Line 6 R1 or BZ 33R (G-R) [G] 10 | &
T 34T (R-BR) [R] 1B-11B-21B
R 34R (BR-R) [BR] 2B-12B-22B
LG 35T (RS) [R] 32B
L 35R (S-R) [S] 3B
B(2) 36T (BK-BL) [BK] 36B
R(2) 36R (BL-BK) [BL] 12A
B(3) 37T (BK-0) [BK] 36B
R(3) 37R (0-BK) [O] 13A
B(4) 38T (BK-G) [BK] 37B
Dial R(4) 38R (G-BK) [G] 14A
Selective B(5) 39T (BK-BR) [BK] 37B
Intercom R(5) 39R (BR-BK) [BR] 15A
Line B(6) 40T (BK-BL) [BK] 38B
R(6) 40R (BL-BK) [BL] 16A
B(7) 44T (Y-BL) [Y] 38B
R(7) 41R (BL-Y) [BL] 17A
B(8) 42T (Y-0) [ 408
R(8) 42R (0-Y) [0] 18A
B(9) 43T T¥-6) [ 108
R(9) 43R (G-Y) [G] 19A
B(0) 44T (Y-BR) [Y] 31B
R(0) 44R (BR-Y) [BR] 20A
Line 1 T 45T (Y-S) [Y] 7A
R 45R (s-Y) [S] 8A
Line 2 T 46T (V-BL) [V] 7B
R 46R (BL-V) [BL] 8B
&8 Line 3 T 47T (V-0) [V] 7C
Ay
" R 47R (0-V) [0] 8C
S |Line 4 T 48T V-G) [V] 7D
5] R 48R (G-V)  [G] 8D
Line 5 T 49T (V-BR) [V] 7 [«
R 49R (BR-V) [BR] g8 |~
Line 6 T 50T (V-8) [V] 7|
R 50R (s-V)  [S] g | &

* Strap to 22T or terminate LG lead to lamp ground if cable terminal is not provided.

1 Not terminated.

() Current Color Code.

[ ] MD Color Code.
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SECTION 518-114-430

TABLE B
200G-TYPE KTU — CONNECTIONS
64B1-75 CABLE TERMINAL TERMINAL* TERMINALT TERMINALE
LEAD ON ON ON '55"2'5'7?
FEATURE DESIGNATION | TERMINAL | INSIDE WIRING KTU KTU KTU s
STRIP CABLE
A BLUE BINDER 232AJ2325 230A | 230B 202C | 202D
T 1 (W-BL) [W] 1A-11A
R 2 (BL-W) [BL] 2A-12A
. A 3 (W-0) [W] 3A-13A
Line 1 Al 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-11B
R 8 (BR-W) [BR] 2B-12B
, A 9 (W-8) W] 3B-13B
Line 2 Al 10 (S-W) [S] 4B-14B
LG 11 (R-BL) [R] 6B-16B
L 12 (BL-R) [BL] 5B-15B | .
T 13 (R-0) [R] ic-11¢ | ™
R 14 (0-R) [O] 2C-12C
. A 15 (RG) [R] 3C-13C
Line 3 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] 1D-11D
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) [O] 5D-15D
T 25 (BK-G) [BK] 1A-11A 111
R 26 (G-BK) [G] 2A-12A 212
Line 5 A 27 (BK-BR) [BK] 3A-13A 313 |4
Al 28 | (BR-BK) [BR] 4A-14A 414 |
LG 29 (BK-S) [BK] 6A-16A 6-16
L 30 (S-BK) [S] 5A-15A | 2| 5-15
T 31 (Y-BL) [Y] BB | & [ 111
R 32 (BL-Y) [BL] 2B-12B 2-12
. A 33 (Y-0) [Y] 3B-13B 313 |
L
ine 6 Al 34 (0-Y) [0] 4B-14B 414 | &
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 (BR-Y) [BR] 40
ntercom
Line LG 398§ (Y-8) [Y]
L 40 (s-Y) [8] 28

*232B KTU is arranged internally to disable time-out feature when BF relay is operated.

1230B KTU is arranged for individual fusing of circuits 1 and 2 and circuits 3 and 4 lamp input power.

1 If second 230A or B KTU is not used for lines 5 through 8, terminate leads on 202C or D key telephone units as shown.
§ Strap to terminal strip A, punching 5.

( ) Current Color Code.

[ 1MD Color Code.
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TABLE B (Cont)
200G-TYPE KTU — CONNECTIONS

1SS 1, SECTION 518-114-430

64B1-75 CABLE TERMINAL TERMINAL TERMINAL "ERMINAII TERMINAL
FEATURE N | TERMINAL o) o ON ON 207C
PESIGNATI i s'rv:w INSIDE WIRING KT Kty KTU
A CABLE 2324 | 2328 230A | 2308 mc[zozn
T 1 (V-BL) [V] 1C-11C 1-11
R 2 (BL-V) [BL] 2C-12C 2-12
. A 3 (V-0) [V] 3C-13C 313 |-
Line 7 Al 4 (0-V) [0] 4C-14C 414 | &
LG 5 (V-G) V] E 6C-16C 6-16
L 6 (G-V) [G]1|2 5C-15C | x| 5-15
o
T 7 (V-BR) [V]|w 1D | & | 111
R 8 (BR-V) [BR] 2 2D-12D 2-12
) A 9 (V-8) [V] 3D-13D 313 | <
Line 8 Al 10 (s-V) [8] 4D-14D 414 | ¥
LG 11 (W-BL) [W] 6D-16D 6-16
L 12 (BL-W) [BL] 5D-15D 5-15
T 13 (W-0) [W] 1-11
R 14 (0-W) [O] 2-12
. A 15 (W-G) [W] 313 | <
Line § Al 16 (G-W) [G] 414 |8
LG 17 (W-BR) [W] 6-16
L 18 (BR-W) [BR] 5-15
T 19 (W-S) [W] 1B-11B-21B
R 20 (S-W)  [S] 2B-12B-22B
LG 21 (R-BL) [R] 32B
L 22 (BL-R) [BL} 3B
B(2) 23 (R-0) [R] 36B
R(2) 24 (0-R) [0]], 12A
w
B(3) 25 (R-G) [R]]8 36B
R(3) 26 (G-R) [G]|& 13A
...
B(4) 27 (R-BR) [R]|2 37B
oDl R(4) 28 (BR-R) [BR]|E 14A
elective o
Intercom B(5) 29 (R-S) [R] 37B
Line R(5) 30 (S-R) [S] 15A
B(6) 31 (BK-BL) [BK] 38B
R(6) 32 (BL-BK) [BL] 16A
B(T) 33 (BK-0) [BK] 38B
R(T) 34 (0-BK) [O] 17A
B(8) 35 (BK-G) [BK] 40B
R(8) 36 (G-BK) [G] 18A
B(9) 37  |(BK-BR) [BK] 10B
R(9) 38  |(BR-BK) [BR] 19A
B(0) 39 (BK-S) [BK] 31B
R(0) 40 (S-BK) [S] 20A

bt
(
[

If second 230A or B KTU is not used for lines 5 through 8, terminate leads on 202C or D key telephone units as shown.
) Current Color Code.
] MD Color Code.
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SECTION 518-114-430

TABLE B (Cont)
200G-TYPE KTU — CONNECTIONS

64B1-75 CABLE TERMINAL TERMINAL TERMINAL TERMINAL} TERMINAL
FEATURE LEAD ON ON ON ON 207C
DESIGNATION TERMINAL INSIDE WIRING KTU KTuU KTU KTU
STRIP
A CABLE 232A (2328 | 230A | 2308 | 202¢ | 2020
Line 1 Bl or BZ1 1 (Y-BL) [Y] 25A
R1 or BZ 2 (BL-Y) [BL] 10A
. B1 or BZ1 3 (Y-0) [Y] 25A
Line 2
me R1 or BZ 4 0y roi| | 0B |
Line 8 B1 or BZ1 5 (Y-G) [Y] 28A | 30A| ™
R1 or BZ 6 (G-Y) [G] 10C | 10C
Line 4 Bl or BZ1 7 (Y-BR) [Y]|g 28A | 30A
o R1 or BZ 8 (BR-Y) [BR] § 10D | 10D
7] . B1 or BZ1 9 (Y-8) [Y1|& 25A 25 2
Line 5
g | e R1 or BZ 10 &Y (818 10A 0 |-
< Line 6 B1 or BZ1 11 (V-BL) [V1|2 25A | 30A| (25 | 30|
Rl or BZ 12 (BL-V) [BL]|® 10B | 10B|# |10 | 10| &
Line 7 Bl or BZ1 13 (V-0) [V] 28A | 25A| & % |
Rl or BZ 14 (0-V) [0] 10C | 10C 10 3
Line 8 Bl or BZ1 15 (V-G) V] 28A | 30A 25 | 30|
R1 or BZ 16 (G-V) [G] 10D | 10D 10 | 10| %
. B1 or BZ1 17 (V-BR) [V] 25 =
Line 9
e R1 or BZ 18 (BR-V) [BR] 10 |8
: T 19 (V-8) [V] 7A
Line 1
ine R 20 (8-V) - [8] 8A
. T 21 (W-BL) [W] 7B
Line 2
me R 22 | (BL-W) [BL] 88 |,
Line 8 T 23 (W-0) [W] 7C -
R 24 (0-W) [0] 8C
. T 25 (W-G) [W] 7D
Line 4
i ne R 26 (G-W) [G] 8D
A . T 27 (W-BR) [W] 7A 7 »
Line 5
y | Hme R 28 | (BR-W) [BE]|§ 8A g |~
Q z
© | Lines T 29 (W-8) [W]|5 7B B
R 30 (S-W) [S1|z 8B | 8 &
w g
Line 7 T 31 (R-BL) [R]|% 7c | & 7 |
R 32 (BL-R) [BL] 8C 8 o
Line 8 T 33 (R-0) [R] 7D T s
R 34 (0-R) [O] 8D 8 S
. T 35 (R-G) [R] 7 | g
Line 9
! R 36 (G-R) [G] g |8
37 (R-BR) [R]
8 B
Spare 3 (BR-R) [BR]
39 (R-S) [R]
40 (S-R) [S]
1 If second 230A or B KTU is not used for lines 5 through 8, terminate leads on 202C or D key telephone units as shown.
[ 1 MD Color Code.
() Current Color Code.
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TABLE B (Cont)
200G-TYPE KTU — CONNECTIONS

ISS 1, SECTION 518-114-430

64B1-75 CABLE TERMINAL TERMINAL TERMINAL TERMINALE TERMINAL
FEATURE LEAD ON ON ON ON 207C
DESIGNATION TERMINAL | INSIDE WIRING KTU KTU KTU K10
STRIP CABLE
E GREEN BINDER 232;[ 2328 230A | 2308 202C | 202D
20V DC Talk GRD 1 (BK-BL) [BK] 25
(A Bat.) BAT. 2 (BL-BK) [BL] 24
20V DC Sig GRD 3 (BK-0) [BK] 27A | 14A
(B Bat.) BAT. 4 (0-BK) [O] 39 26A
Motor GRD 5 (BK-G) [BK] 27
Supply 10V + 6 (G-BK) [G] 26 +
Aud Sig GRD 7 | (BK-BR) [BK] a
Supply BAT., =+, or 105V + 8 (BR-BK) [BR] 29 25A
Lamp Supply GRD 9 (BK-S) [BK] 30A | 16A
1st 4 Lines =+ or BAT. 10 (S-BK) [S] 29A | 29A
Lamp Supply GRD 11 (Y-BL) [Y] 30A |16A | | 30 6|+
2nd 4 Lines =+ or BAT. 12 (BL-Y) [BL] 29A | 29A | &| 29 29 [ ~
Lamp Supply
9th Line and GRD 13 (Y-0) [Y] 30 6 5 32B
Dial Selective + or BAT. 14 (0-Y) [0] 29 29 | 1w 29B
Intercom
=+ or BAT. 15 (Y-G) [Y] 9
Lamp =+ or BAT. 16 (G-Y) [G] 10
Supply =+ or BAT. 17 (Y-BR) [Y] 19
+ or BAT. 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]
S 24 (0-V) [0]
pare 25 VG V]
26 (G-V) [G]
27 (V-BR) [V]
28 (BR-V) [BR]
29 (V-8) [V]
30 (8-V) [S]
31
32
33
Vacant 21
35
36
37
38
39
40

¥
(
[

If second 230A or B KTU is not used for lines 5 through 8, terminate leads on 202C or D key telephone units as shown.
) Current Color Code.
1 MD Color Code.
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SECTION 518-114-430

TABLE C
200K-TYPE KTU — CONNECTIONS
64A1-50 CABLE TERMINAL
TERMINAL TERMINAL TERMINAL TERMINAL
LEAD 30-TYPE ON 232A ON 230A ON 202C
FEATURE | peciGNATION CONN 'Ns"::::(':me OR B OR B OR D °NK1237C
BLOCK BLUE BINDER KTU* KTUt KTU
TERMINAL
T 1T (W-BL) [W] 1A-11A
R 1R (BL-W) [BL] 2A-12A
. A 2T (W-0) [W] 3A-13A
Line 1 Al 2R (0-W) o] 4A-14A
LG 3T (W-G) [W] 6A-16A
L 3R (G-W) [G] 5A-15A
T 4T (W-BR) [W] 1B-11B
R 4R (BR-W) [BR] 2B-12B
. A 5T (W-8) [W] 3B-13B
Line 2 Al 5R (S-W) [S] 4B-14B
LG 6T (R-BL) [R] 6B-16B
L 6R (BL-R) [BL] 5B-15B
T 7T (R-0) [R] 1C-11C
R TR (0-R) [O] 2C-12C
. A 8T (R-G) [R] 3C-13C
Line 3 Al 8R (G-R) [G] 4C-14C
LG 9T (R-BR) [R] 6C-16C
L 9R (BR-R) [BR] 5C-15C
T 10T (R-S) [R] 1D-11D
R 10R (SR) [S] 2D-12D
Line 4 A 11T (BK-BL) [BK] 3D-13D
Al 11R (BL-BK) [BL] 4D-14D
LG 12T (BK-0) [BK] 6D-16D
L 12R (0-BK) [0] 5D-15D
T 13T (BK-G) [BK] 111
R 13R (G-BK) [G] 2-12
. A 14T (BK-BR) [BK] 3-13 ©
Line 5 Al 14R (BR-BK) [BR] L4 |2
LG 15T (BL-S) [BK] 6-16
L 15R (S-BL) [S] 5-15
T 16T (Y-BL) [Y] 1-11
R 16R (BL-Y) [BL] 212
. A 17T (Y-0) [Y] 313 |
Line 6 Al 17R (0-Y) [0] £1s | &
LG 18T (Y-G) [Y] 6-16
L 18R (G-Y)  [G] 5-15
T 19T (Y-BR) [Y] 111
R 19R (BR-Y) [BR] 2-12
. A 20T (¥-8) [Y] 313 |
Line 7 Al 20R (SY)  [s] £ | &
LG 21T (V-BL) [V] 6-16
L 21R (BL-V) [BL] 5-15
T 22T (V-0) [V] 30
Manual R 22R (0-V) [0] 40
Intercom
Line LG 23T vV-G) V] 27
L 23R (G-V) [G] 28
Dial T 24T (V-BR) [V] 1B-11B-21B
Selective R 24R (BR-V) [BR] 2B-12B-22B
Intercom
; LG 25T (vV-8) V] 32B
Line L 25R (S-V)  [S] 3B

*232B KTU is arranged internally to disable time-out feature when BF relay is operated.
+230B KTU is arranged for individual fusing of Circuits 1 and 2 and Circuits 3 and 4 lamp input power.

() Current Color Code.
[ 1 MD Color Code.
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TABLE C (Cont)

200K-TYPE KTU — CONNECTIONS

ISS 1, SECTION 518-114-430

64A1-50 CABLE TERMINAL
LEAD 0-TYPE '5&'5”:'5‘:1‘ '5:.":'?&‘ TSRNM;::CL TERMINAL
3 P
FEATURE DESIGNATION CONN INSIDE WIRING OR B ORB OR D ON 207C
BLOCK ORANGE biNDER | KTU* Krut KTU Kru
TERMINAL
B(2) 26T (W-BL) [W] 36B
R(2) 26R (BL-W) [BL] 124
B(3) 27T (W-0) [W] 36B
R(3) 27R (0-W) [O] 13A
B(4) 28T (W-G) [W] 37B
R(4) 28R (G-W)  [G] 14A
B(5) 29T (W-BR) [W] 37B
Dial R(5) 20R (BR-W) [BR] 15A
Selective B(6) 30T (W8) [W] 38B
Intercom R(6) 30R (S-W) [S] 16A
ne B(7) 31T (R-BL) [R] 38B
R(7) 31R (BL-R) [BL] 17A
B(8) 32T (R-0) [R] 40B
R(8) 32R (O-R) [0] 18A
B(9) 33T (R-G) [R] 10B
R(9) 33R (G-R) [G] 19A
B(0) 34T (R-BR) [R] 31B
R(0) 34R (BR-R) [BE] 20A
Line1 | BLor Bzl 35T (RS) [R] 25A | 30A
R1 or BZ 35R (SR)  [S] 10A | 10A
. Bl or BZ1 36T (BK-BL) [BK] 25A
Line 2 R1 or%z 36R (BL-BK) [BL] 10B
. Bl or BZ1 37T (BK-0) [BK] 25A
Line 3 Rl or BZ 37R (0-BK) [0] 10C
Lined | BLor BZl 38T (BK-G) [BK] 28A | 30A
R1 or BZ 38R (G-BK) [G] 10D | 10D
Line 5 Bl or BZ1 39T (BK-BR) [BK] 25 +
Bl or BZ1 39R (BR-BK) [BR] 10 A
. R1 or BZ 40T (BK-S) [BK] 25 b
Line 6 R1 or BZ 40R (S-BK) [S] 10 &
. Bl or BZ1 41T (Y-BL) [Y] 25 =
Line 7 R1 or BZ 41R (BL-Y) [BL] 10 &
. T 42T (Y-0) [Y] 7A
Line 1 R 4R (0-Y) [0] 8A
. T 43T (Y-G) [Y] 7B
Line 2 R 43R (GY) [G] 8B
. T 44T (Y-BR) [Y] 7C
bt |Line 3 R 4R (BR-Y) [BE] 8C
Ay
. T 45T (Y-S) [Y] 7D
& [Line 4 R 45R (S-Y) [S] 8D
(o]
ST T 46T (V-BL) [V] 7 =
Line 5 R 46R (BL-V) [BL] 8 ki
. T 4T V-0) V] 7 -
Line 6 R 4TR (0-V) (o] 8 &
. T 48T (V-G) V] 7 )
Line 7 R 43R (GV)  [G] 8 &
Ringing GRD 49T (V-BR) [V]
Supply 105V 49R* (BR-V) [BR] 29 28A | 30A
Local GRD 50T (V8) [V]
Ground GRD 50R (S-V) [s]

*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.

[ 1 MD Color Code.
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SECTION 518-114-430

Page 22
22 Pages

TABLE D

200-TYPE KTU OPTIONS

WIRING FOR CO OR PBX LINES OPTION
Metalic Ringing (Furnished) Z
Grounded Ringing Y
Interrupted Audible Sig X
(Furnished)
Steady Audible Signal w
Max 40 Lamps S
Lamp | (Furnished)
Max
Max 80 Lamps R




BELL SYSTEM PRACTICES
AT&TCo Standard

SECTION 518-114-431
Issue 3, September 1972

SERVICE
1A1 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
® »SD-69447-01 Issue 6D
o SD-69529-01 Issue 6B4

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

201 See Fig. 1 for strapping arrangements
between KTUs, power connections, and key
cable connections.

202 Fig. 2 and 3 provide connections for the

247A(MD) and 247B KTUs, respectively,
when TOUCH-TONE® calling is required. pFig. 4
provides Y2 card options in 247B KTU.4

2.03 pTables 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.q

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, ete.

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 TA-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.
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BELL SYSTEM PRACTICES
AT&TCo Standard
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REPLACING PAGE ADDENDUM
Filing Instructions:

1. REMOVE FROM THE SECTION THE PAGES NUMBERED THE SAME
AS THOSE ATTACHED TO THIS PINK SHEET.

:] 2. INSERT THE ATTACHED PAGES INTO THE SECTION IN THEIR PLACE.
©:] 3. PLACE THIS PINK SHEET AHEAD OF PAGE 1 OF THE SECTION.

SRR BEBERRRS atetatetete e AR RSERSBR

'0%0%0%e 0% 0% %%

SERVICE
1A1 KEY TELEPHONE SYSTEM
200H PACKAGED UNITS

1. GENERAL

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.

1.002 This addendum is issued to:
(a) Add the 232C KTU

(b) Add caution concerning 207C KTU.

Attached:

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 1974, revised
Page 16 dated August 1974, revised

2.

CONNECTIONS

ADDENDUM 518-114-431
Issue 1, August 1974

The following changes apply to Part 2 of the

section:
(a) Table B—revised
(b) Fig. 1—revised

(¢) Table F—revised.

© American Telephone and Telegraph Company 1972, 1974
Printed in U.S.A.
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SECTION 518-114-431

Table F—Features and Connections at KTUs Fig. 3—Addition of TOUCH-TONE® Adapter
and Terminal Strips E, F, G, H, Circuit, 247B KTU with 222A and 223A
and J on the 64B1-100 Cable Terminal 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
SEE TABLE F AND FIG. 1 OPTIONS
Station Over T and R leads Y
audible Over separate 7
signal signaling pair
Flash, wink, | Provided in package X
ring, and -
time-out Provided externally w
circuit
Electro- KS-15900, List 1 T
mechanical interrupter, 10v ac
flash, wink,
ring and KS-19384, List 2
time-out R \"
. interrupter, 24v dc
circuit

Page 2




ISS 3, SECTION 518-114-431

~TABLE B«
$D-69286-01 (6A KEY TELEPHONE SYSTEM) OPTIONS USED WITH 200H-TYPE KTU

o FEATURES OPTIONS

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
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