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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

ISSUE 6, JULY 1980
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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

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

@ 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.

1.08 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.

(@) 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
e 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
e 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

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

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

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

2. IDENTIFICATION

2.0 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 EW MAXIMUM NUMBER
SEE E/W 66B4-25 | DISTRI- TERMINATIONS (PAIRS)
CODE COLOR i MATERIAL 898 CON- BUTING USING CONNECTING BLOCKS
) BRACKETS | NECTING [ RINGS
BLOCKS | P-43X237 | 66M1-26* | 66M1-50* | 66B4-25

183A1 |BLUE 4 100 200

18342 |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 BOARD 6

187B1 | WHITE 7 METAL 16

188A1%| WHITE 8 METAL 4

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

3.02 Each closet should meet the following
requirements:

e Walls to be used to mount equipment should
be lined with 8/4-inch plywood.

® Walls to be used to mount backboards should
be equipped with 8/4-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.

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

3.03 For optimum working conditions, one closet
should be provided for each 10,000 square
feet of usable floor space. The cabling should be
laid out so that all cable runs between the apparatus
closet and the key equipment are as short as
possible. Loop resistance should not exceed 50

ohms or approximately 1000 feet of 24-gauge cable.
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SECTION 518-010-101

TABLE B

88-TYPE WIRING BLOCKS

MAX. NO. OF
CODE COLOR SEE
TERMINATIONS

(NOTE 1) (NOTE 2) PAIRS) FIG.
88AW1-100 100 9
88AW1-300 300 10
88BW1-25 . 25% 11

White

88BW1-25C i 25% 12
88BW1-75 75% 13
88BW1-75C 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.

? 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
e 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
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AREA SERVED
IN SQUARE FEETY

NUMBER OF
APPARATUS MOUNTINGS
(7 ft by 3 1)

*

FLOOR AREA IN
SQUARE FEET REQUIRED
IN CLOSET

LINEAR FEET OF
LATERAL WALL SPACE
REQUIRED IN CLOSET

(SEE TABLE D)

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.

“Required 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 1 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

404 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

5.01 When outside plant, apparatus, and station

cables have been permanently terminated,
future installation and service changes will be
accomplished by using jumpers.

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

5.03 Fig. 24 and Table J show jumper patterns

for an apparatus closet which directly serves
two satellite closets.

Page 7



TABLEE

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

LOL-0L0-81S NOILO3S

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)
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 1 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 44 110 220
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] x15/100 x R = K)

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

BACKBOARD AND WIRING BLOCK SPACE ESTIMATION FOR APPARATUS CLOSET

BACKBOARD OR

SQUARE FOOTAGE OF FLOOR AREA
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

(Cout) Number of 88AW1-100 backboards, L/100 pairs per 88 AW1-100 3 5 7 16 31
Number of 88AW1-300 backboards, L/300 pairs per 88AW1-300 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 1.4 2:2 2.2 4.25 7.8
HORIZONTAL 184B1x 17 + 8.5
CLOSET 12 2.2 2.2 22 5.0 7.8
SPACE
REQUIRED} !88BW1-25[x 10.75 §
6 12 0.9 0.9 0.9 1.8 3.6
(88BW1-75) % 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.

LOL-010-81S NOILD3S ‘T SSI
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TABLE F

BACKBOARD AND WIRING BLOCK SPACE ESTIMATION FOR SATELLITE CLOSET

BACKBOARD OR

SQUARE FOOTAGE OF FLOOR AREA
BEING SERVED

DESIG STRIP SPACE FACTORS
coton* 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
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
(75x B=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)t 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 14 2.2 2.2 3.6 6.4
HORIZONTAL |184A1x17+85

CLOSET 12 2.2 2.2 2.2 3.6 6.4

uéﬁ?ﬁgm 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.
1 R = (4 pairs/line) = 4 (in tie cable).

i 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 .
183A1 2 high — lower BLUE 1 foot from floor.
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.
;)rs 4B2+t 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 188 A1 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 of 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 NO.
PURPOSE (FIG. 24) JUMPERS

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

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

button with BLUE field (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 ficld (line service termination) to

button with

basic line service
(in satellite
closet)

BLUE field (station sct termination)

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

Note: Use F cross-connect wire for jumpers.
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838
BRACKET

JUMPER
CHANNEL

CABLING CHANNELS

Fig. 1—183A-Type Backboard

JUMPER
CHANMNELS

CABLING
CHANNELS

Fig. 2—183B-Type Backboard
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JUMPER
CHANNELS

CABLING
CHANNEL

JUMPER
CHANNELS*

CABLE CHANNELS

Fig. 4—184B1 Backboard



Fig. 5—184B2 Backboard

Fig. 6—185A1 Backboard
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Fig. 7—187B1 Backboard

Fig. 83—188A1 Backboard

CABLE

SPACE CROSS-
CONNECT
SPACE

CABLE
SLOTS Y

FANNING
ETRIP

4

Fig. 9—BBAWI1-100 Wiring Block
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CROSS-CONNECT
SPACE

CABLE

FANMING
STRIPS

10-3/4 IN,

10=3/4 IN.

A\

Fig. 10—88AW1-300 Wiring Block

10~ 354 1N,
10=244 N,

10=3/4 N

7N
3-5/8 IN

Fig. 13—88BW1-75 Wiring Block

Fig. 11—88BW1-25 Wiring Black
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BHESWI -5 sBBSW| -2
{5 PAIR) (3 PAIR)

Fig. 14—88BSW1-5 and 88B5W1-3 Connecting Blocks
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® TERMINATING FACILITIES FOR
2500 SQUARE FEET KSAIE;EC;HN[ SYSTEM SERVICES BACKBOARDS OR WIRING BLOCKS
co/pex e 18481 (RED) OR © 88BWI-25 OR
SERVES: SATELLITE CLOSET LinES l SATELLITE CLOSET 18482 (RED) AND 88BWI -78 (RED)
24 STATIONS © ALTERNATE NAMES 18781 (WHITE) ® 8BAW|-100 OR
| "“CALL DIRECTOR" TERMINAL CLOSET ©® [83A1 OR 18381 (BLUE) 88AWI! -300 (BLUE)
TELEPHONE SET
o 20ME CLOSEY (SEE NOTE)
RISER CLOSET
| 2500 SQUARE FEET
.\
10,000 SQUARE FEET | 10,000 squaRE FEET TIE CABLE(S)
[ TE
cABLE(s) / SATELLITE LOCATION
| BACKBOARDS OR WIRING BLOCKS
L] -
SATELLITE sateLLiTE | SATELLITE 1081 (RED) OR. € geswi -5 OR
LOCATION LOCATION LOCATION 18482 (RED) AND  88BWI- 75 (RED)
l 18781 (WHITE) ® 88AWI - 100 OR
| ® |83A1 OR 88AWI - 300 (BLUE)
SERVES: 18381 (BLUE) (SEE NOTE)
95 STATIONS
S CALL DIRECTOR" APPARATUS CLOSET
TELEPHONE SETS BACKBOARDS OR WIRING BLOCKS
APPARATUS CLOSET ® 185A1 (YELLOW) ® BBAWI - 100 (YELLOW)
® KEY TELEPHONE SYSTEM APPARATUS ® 183A2 OR 18382 (GREEN) @ BBAWI-100 OR
® TERMINATING FACILITIES FOR KEY EQUIPMENT ROOM e 18381 OR I83AI (BLUE) 88AWI - 300 (GREEN)
TELEPHONE SYSTEM SERVICES ® 18481 (RED) OR ® 88AWI - (00 OR
® STATION LINES : :g: 5?‘:; ""‘; po— 18482 (RED) AND 88AW! - 300 (BLUE)
® CO/PBX LINES APPARATUS on 18781 (WHITE) ® 88BWI- 25 OR
© ALTERNATE NAMES 88BWI - 75 (RED)
£GUI PMENT CLOSET ® TERMINATING FACILITIES (SEE: NOTE
ZONE CLOSET
BACKBOARD_COLOR TYPE_TERMINATION NOTE:
GREEN CO/PBX LINES ALL 88-TYPE BLOCKS ARE WHITE. COLOR - CODED
RED BASIC LINE SERVICES DESIGNATION STRIPS ARE USED TO DETERMINE
BLUE TELEPHONE SET TERMINATIONS APPLICATION.
YELLOW AUX AND DIAL INTERCOM
5000 SQUARE FEET 5000 SQUARE FEET
® FLUSH MOUNTED WALL
CA3INETS OR BOXES
® SURFACE MOUNTED
TERMINAL FACILITIES
SATELLITE ® TERMINAL FACITITIES IN
CLoser OTHER AREAS
® CO/PBX LINE TERMINAT NG
FACILITIES FOR THIS FLOOR
® MAY ALSO SERVE AS:
RISER APPARATUS CLOSET
CLOSET SATELLITE CLOSET

Fig. 15—Typical Floor Plan Showing Specific Telephone Closet Function and Relation
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Fig. 17—Typical Apparatus Closet Arrangement Using 88-Type Wiring Blocks
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0000 00 0000 00 GO0

18342
TGREENT]

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 1 o

| I | |

| KEY TELEPHONE SYSTEMS |

TERMINATIONS

AUX AND DIAL LINE SERVICES |

20 IN. INTERCOM 184B) OR 184B2 BACKBOARDS |

MODULE I85A1 (RED) |

BACKBOARD | |
(YELLOW) . . !
; +

| 18781 BACKBOARDS % -

| | (WHITE) ! |

— 7 ; , 1

| I : |

] | | 1

| | | 1

20 IN. |

MODULE | | | i
| [ [ | 6FT

| | | |

CO/PBX LINES KEY TELEPHONE SET 1

4+— 1} 18372 0R 183B2  — — — — — — TERMINATIONS — — — — — — —

BACKBOARDS 183A! OR 1838 BACKBOARDS I

(GREEN) | (BLUE | I

I | I |

20 IN. | | | |

MODULE | | | !

I I I I

| I I |

] | | |

k- ] ! ] |

12 IN.

NN ST Troor VU RN RN NNANAN

% THE 18781 BACKBOARD IS USED IN CONJUNCTION WITH THE 184B2 BACKBOARD. IF 1848t
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 18482 BACKBOARDS
(RED) YELLOW RED RED RED
8BAWI-300 | ggew1-75 | 88BWi-75 | 88BWI-75
18781 BACKBOARDS ¥ 188A1 188A1 188A1 188A1
(WHITE) BACKBOARD | BACKBOARD | BACKBOARD | BACKBOARD
i
GREEN BLUE BLUE BLUE
88AW1-300 | 88AWI-300 | 88AW1-300 | 88AWI-300
83 IN.
MAX .
KEY TELEPHONE SET
TERMINATIONS BLUE BLUE BLUE BLUE
183A1 OR 8381 BACKBOARDS 88AW1-300 | 88AW1-300 | 88AWI=300 | 88AWI-300
(BLUE)
55 IN.
BLUE BLUE BLUE BLUE
88AW1-300 | 88AW1-300 | 88AWI-300 |88AWI-300
% THE (8781 BACKBOARD IS USED IN
CONJUNCTION WITH THE 184B2 BACK-
BOARD. IF 18481 BACKBOARD IS USED, BLUE BLUE BLUE BLUE
18781 BACKBOARD IS NOT REQUIRED. 88AW1-300 | 88AW|~-300 | 88AWI=300 | B8AW!=300
Fig. 20—Satellite Closet, Basic Pattern, Using 180-Type i"‘° 3/‘“{ ,ZT,N_ uin
Backboards
'g\k\ . AN N 5 S SASSS S SN b xg‘
FLOOR
NOTE:

FOR SATELLITE CLOSET, DELETE GREEN
AND YELLOW WIRING BLOCKS. THIS
ARRANGEMENT WILL SERVE |80

KEY STATIONS.

Fig. 21—Apparatus Closet, Basic Pattern, Using
88-Type Wiring Blocks—Horizontal Arrangement
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GREEN \
YELLOW \ 88AWI-100
88AWI~100
RED
88BW(-75
RED
BLUE
72-3/4 IN.
88AW | ~300
BLUE
BLUE NOTES:
1. 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 \

185A1 BACKBOARD
(YELLOW)\ ) )
o _oo__oo_ﬁogno olo o|lo olo oo olo oo o
0 00 iR 00 00 00 2[6 00 00 00 ofo 0o ol 00 olo 00 00 00 0lo 00 00 00 O
N
//<\
I83A2 BACKBOARDS ] \\\
(GREEN) 5 sinfzieirduiinlizin zin!inininiliniulinln
N N
O
N
P
\\
N
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
i 18481 BACKBOARDS (RED)

OR 600-SERIES MODULAR PANELS 4
I85A1 BACKBOARD l
(YELLOW)
— i L1 /|_]/ i
[e] (o] [o] [ele] Z#10 O O o0 o O (o] [e] O o (o] o] [e e} (o]
OOOOOOOC%O%(OOOOO(%C()@C:OOOOOOOOOOOOOOOOOOOOOOOO
prd
7
//L’ /’/
=t y
183A2 BACKBOARDS SRS I PR AR RN (N AR | Ny g R (AR Ey R
(GREEN) 31|14
HellHHHHIHHHHIHHHEHHIHHHHKHIHHAEH
NOTE: B
THESE JUMPER =
PATTERNS ALSO -
APPLY TO
88-TYPE e 1838 BACKBOARDS (BLUE) —— ]
WIRING BLOCKS
TIE CABLE
le——184B1 BACKBOARDS—
(RED)
o (e Ne) (o)) Ko} O O o] o] O O o] e] O O (o]
O OO0 OO0 OO0 OJ0O|00 OO 00 O] LOOOOOOOOOOOOOOOO
T r
SREREREligEgERn SENRERIINAEE NN
(? ®
18381 BACKBOARDS
l ) (BLUE) ]
EREpEERIMERRERE ERREspLiagnganl
SATELLITE CLOSET - SATELLITE CLOSET

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

101 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

(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”.

() 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.

pulse of short duration and irregular waveshape 2. BASIC PROTECTION REQUIREMENTS
such as might be induced into a telephone or
power line by lightning activity or in power 2.01 Station protection is always required where
lines by load switching. 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 8-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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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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HIGH VOLTAGE TRANSIENT
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CARBON BLOCK GAP
WHEN TRAWS IENT
REACHES ABOUT
600 VOLTS (NOTE 1)

RISING TRANSIENT
BUILDS UP VOLTAGE
BETWEEN LINE
AND GROUND

LINE VOLTAGE
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SIMPLIFIED TYPICAL WAVEFORM OF VOLTAGE
INDUCED BY LIGHTNING IN TELEPHONE LINE

IMPUT TRANSIENT COMTINUES
TO BUILD UP TO PEAK AT ENTRY
POINT, THEN FALLS {NOTE 2}

DEVELOPS ACROSS

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
YOLTAGE (NOTE 4)

TELEPHONE STATION
LINE AT LOW
YOLTAGE DUR |NG
PERIOD OF ARCING

TIME

SERVICE
WIRE

GROUND STATION
WIRE WIRE

TYPICAL PROTECTOR
INSTALLED ON 4
CUSTOMER PREMISES

LEGENWD:

YOLTAGE 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.

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

NOTES:

CARBON BLOCK ARCS OVER BEFORE TRANSIENT CAN CAUSE DAMAGE TO
LINE AND STATION. AVERAGE ARC POINT OF 3-MIL GAP |5 BETWEEN
400 AMD BOO YOLTS.

« PEAK OF TRAMSIENT 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 are across from one cireuit to another
if the potential difference becomes sufficiently
high. This flow of current can damage equipment.

4.03

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

fuseless protectors) connected to an acceptable
ground point. Fig. 3 illustrates a typical KTS
grounding arrangement that meets protection
requirements if installed properly. Note that all
grounded points are connected to the cold water
pipe either directly or by way of a bond wire.
Utilization of the same ground point limits the
level of potential differences that can develop
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SECTION 518-010-105

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. 3 will be discussed in detail. The basic KTS installation (refer to table in Fig. 3).
POWER SUPPLY
PROTECTOR Ksu
R R -24y
>—4
10 400
co =~
T T KTu GRD
2 1.

10 OTHER -
PROTECTORS (B tov COMMERCIAL
IF REQUIRED —= POWER

NO. 14 IR
LOCAL
:&%L":Séﬁ:s = -
® SEE TABLE ::;"[
FOR WIRE SIZE ®
~ BK
i W | POWER
K SERVICE
EARTH COLD WATER PIPE ® ENTRANCE
GROUND y [ [ 3 i an
POINT s
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.

®

® @ 006

Page 6

GROUND WIRE BOND REQUIRED TO EQUALIZE KTS AND POWER SERVICE GROUNDS. THIS
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
SHOWN (FOR EXAMPLE, ANYWHERE ALONG GROUND WIRE(D)OR TO SERVICE ENTRANCE
coNpuIT(®)).

POWER SERVICE GROUND WIRE.

POWER SERVICE ENTRANCE CONDUIT.

POWER SERVICE BRANCH CONDUIT = NOT ACCEPTABLE GROUND POINT FOR TELEPHONE
EQUIPMENT .

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
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).

Fig. 3—Typical KTS Grounding Arrangement

GROUND WIRE CAPACITY

sizE NO. OF PROTECTED CKTS
FUSELESS FUSED
NO. 14 i 3
NO. 2 2 6
NO. 10 6 7
NO. 6 7 OR MORE | 8 OR MORE
NOTE:

WIRE BETWEEN PROTECTORS SHALL

BE SAME SIZE AS WIRE BETWEEN
PROTECTOR AND GROUND.



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).

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.

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

e In cases where more than one acceptable
ground is available, route the protector

ISS 2, SECTION 518-010-105

ground wire as directly as possible to the
nearest one.

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

KTS Power Supply Local Ground (Circuit Ground)

4.08 After the protector ground wire (A in Fig. 3)

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

Never use branch electrical conduit
(F) as the ground point for the power
supply local ground (B). Branch
conduit is 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. 3). The green wire connects to the
power service ground by way of the power supply
cord, the ground prong of the power cord plug,
and the mating connector of a 3-conductor power
outlet. If only a 2-conductor power outlet is
available and the outlet box is known to be grounded,
a Hubbell BL12433 adapter (or equivalent) may be

Page 7
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HOW TO SELECT A GOOD GROUND FOR KTS PROTECTOR

POWER ON

PREMISES /

YES

NO

POWER NO ADVISE CUSTOMER
SERVICE TO HAVE POWER
GROUNDED GROUNDED

YES

CONTINUOUS METALLIC COLD
WATER PIPE BURIED IN EARTH
FOR AT LEAST 10 FEET
OR NO
GROUNDED BUILDING STEEL
OR
20 FEET OF COPPER WIRE
ENCASED IN BUILDING FOOTING

POWER
YES
YES SERVICE

POWER SERVICE No

GROUNDED TO
COLD WATER PIPE
OR
TO BUILDING GROUND

NO

YES

CONTINUOUS METALLIC COLD
WATER PIPE BURIED IN EARTH
FOR AT LEAST 10 FEET
BOND POWER SERVICE OR
GROUND ROD TO GROUNDED BUILDING STEEL
COLD WATER PIPE OR

OR 20 FEET OF COPPER WIRE
TO BUILDING GROUND ENCASED IN BUILDING FOOTING

YES

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

R
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. 11.

Fig. 4—Protector Ground Selection




FROM N~y
PROTECTOR VERTICAL
POWER " STEEL
RISER
CONNECT
N InANCE PROTECTOR
GROUNDkWIRE
TO NEAREST >
by o GROUND POINT
EQUIPMENT A,B,C,0RD
®

ACCEPTABLE
COLD WATER i’
PIPE

POWER

POWER GROUND WIRE CONNECTED
TO EITHER COLD WATER PIPE
OR BUILDING STEEL.

Fig. 5—Acceptable Water System or Building
Ground—Power Service Grounded to Cold
Water Pipe or Building Steel
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FROM
PROTECTOR
BUILDING
POWER " sTEEL
] +
ENTRANCE .?38?530«
CONDUIT :
D = eesl—(R) CROUND WIRE
TO NEAREST /
GROUND POINT /]—
A,B,C,D,0RE
® E CF LL
-
SERVICE 4 '
ENTRANCE b
EQUIPMENT
POWER ) i
GROUND )
WIRE ——¥]
EARTH
ACCEPTABLE
smzszmzsmansd i COLD WATER
! puLDINg  PIPE
E— ‘\_-“ "' FOOTING
POWER PROVIDE NO.6 GROUND WIRE
GROUND ROD BOND IF NOT ALREADY BONDED

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

== FROM
/' PROTECTOR
BUILDING

POWER b STEEL

ENTRANCE CONNECT

conouIT—""| PROTECTOR

GROUND WIRE
TO NEAREST
SERVICE NEAREST /
ENTRANCE GROUND POINT f I
EQUIPMENT A,B,C,0R D :
POWER
GROUND !
WIRE "
PROVIDE NO. 6
GROUND WIRE i
BOND IF NOT
ALREADY p
BONDED
Ty BUILDING
GROUND

EARTH !

,u_ﬁm_.___ i

ACCEPTABLE

BUILDING
FOOTING COLD WATER
FOOTING GROUND PIPE

TO POWER
ENTRANCE
CONDUIT ==—=
!
TO SERVICE ®
ENTRANCE BOX

POWER SERVICE
GROUND WIRE ~—,

EARTH

FROM
PROTECTOR

I

+
CONNECT
PROTECTOR
GROUND WIRE
TO NEAREST 0
GROUND POINT
A,B,C,ORD

UNACCEPTABLE
METALLIC COLD
WATER PIPE

POWER
GROUND ROD

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

Fig. 8—Acceptable Water System or Building Ground

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

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
‘5283"30:':5“ UNACCEPTABLE METALLIC
POWER COLD WATER PIPE
SERVICE
EARTH l

1 ]

| BOND CLOSER !

! ROD TO PIPE !

' WITH NO. 6 !

GROUND WIRE
e Ao

POWER CO. TELEP”ONE co.
GROUND aoo SROUND ROD

NO.6 GROUND WIRE BOND

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

FROM A
PROTECTOR
VERTICAL
POWER STEEL
RISER
CONNECT
ENTRANCE CaecTon
GROUND WIRE
TO NEAREST
SERVICE ol {
ENTRANCE GROUND POINT /-!
EQUIPMENT A ORB [
® (

N

ACCEPTABLE
COLD WATER
PIPE

EARTH

STEEL
PILING

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

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

Caution: Never modify the power supply

plug by cutting off the ground prong to
adapt it for use with a 2-conductor outlet.

FROM UNACCEPTABLE
PROTECTOR BUILDING STEEL
UNACCEPTABLE
METALLIC

COLD WATER PIPE

NO.6 GROUND (NO GROUND

TELEPHONE CO.
WIRE BOND WIRE)

GROUND ROD

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.

5.02 Fig. 12 shows a typical lightning surge entry

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

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



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

5.04 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 commerecial power service, However, its
maximum peak is not high enough to eause 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

TR
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rod rather than a water pipe was provided as the
protector ground. The difference hetween 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 loeal 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

PROTEGTOR
= g’/_,
I |
[[a-2avDe
—"| POWER
6RO C| | sERVICE
LOCAL GRO ENTRANCE
== CONOUIT
'_‘az‘f:?ﬁ%‘,,<-QW;W,W‘°\>£$;;.,—.,\'»3-3:;:?7—'—” | T
EARTH \ Ml POWER
s GRD
'-._h___.__.-—_‘“_'_‘J'——h
. ¥
L= - =, |
3 = = = bof - H:'
COLD WATER PIPE OF AGCEPTABLE WATER SYSTEM
LEGEND
------------- 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).

e 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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POOR PROTECTION AND GROUNDING

PROTECTOR
= 3
L C—— 39
) POWER
GRD SERVICE
Egmnmcz
— NOUIT
\I
T e S e
s [ —
EARTH ﬂ
r.‘_ w, K !:.
e
i« -
LEGEND TS

waird ARCING CURRENT
—= COPPER CURRENT

Fig. 13—Protector Ground 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 e Do not splice ground wire more than once.
15 connected to commercial power service

ground.
e Do not connect power supply circuit ground

702 Certain procedures must be avoided when and frame ground together.

protecting a KTS installation:
e Do not cat off the ground prong on the

& Do not use branch circuit conduit for ground. power supply plug.

e Do not use sprinkler system, gas, or hot
water pipes for ground.
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POOR PROTECTION AND GROUNDING

T.R

( = " > —
3 400
LINE
CKT
b~
L 1
[ 4 M
’
| —..
s j
X
{
A ==
PROTECTOR | |
| : j
— +— @
e e e ‘ —
14 g .:[o—zw oo RS
B P o GRO C SERVICE
o LOCALGRD ENTRANCE
LY CONDUIT
\ POW-ER
™ M3 GROD
~ - 3 RIS
S e o
L5 — Ap— — - —g - .
COLD WATER PIPE OF ACCEPTABLE WATER SYSTEM

LEGEND!
wnanE ARCING CURRENT
— COPPER CURRENT

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

FROTECTOR

S —y
. F= oy ——
5 3 .
[ Rl FOWER
pr i | SERVICE
| ENTRANCE
CONDUIT

T AT R Ay T
SR w

EARTH |
T L ",
“f = — x = 3
= i “ COLD WATER PIPE OF ACCEPTABLE WATER SYSTEM
LEGEND! R :

WV AHCING CURHENT
—> COPPER CURRENT

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

e Add 400G, 400H, 407C, 424B, 424C, 454A,
456B, 460B, 468A, 469A, 4T1B, 473A, 4T4A,
476A, 478B, 479B, 481A, 494A, and 498A
KTUs (Table A)

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

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

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

e Revise Part 2 and delete Part 3
e Change Table F to Table A
e Change Table E to Table B
e 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).

(3) 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

K1Y ST, KTU A K1Y g
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
4024 0 427B 160 467A 31
404A 0 427C 160 468A 85
407B/C 235 428A 40 469A 0
4124 54 4298 12 471B 40
413A 0 430A 44 473A 90
414A 122 440A 320 474A 7
415A 132 444A 97 476A 90
416A 141 448A 90 478B 110
417A 74 449A 90 4798 70
418A 113 451A/B 0 481A 130
419A 135 452A 93 494A 150
420A 120 4538 0 498A 105
421A 34 454A 150
4228 155 455A 0

Page 2
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1A AND 1A1 KTU CURRENT DRAINS AT 20 VOLTS

A
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 124.5 232B 300
12B 0 202D 124.5 232C 300
13C 112 202E 1222 234A 960
14A 0 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

Page 3
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TABLEC

POWER UNITS FOR CENTRALIZED KEY TELEPHONE SYSTEMS
OUTPUT AND MOUNTING INFORMATION

AMPERES

RING
UNIT 20V 20V MAX. 10V 18v FREQ. MOUNTING
oc oc TOTAL AC AC (H2)
TALK SIG [»]o] LAMP SIG
101G J86731A, L1 (MD) | 0.9 0.6 15 2.8 14 | - Wall
101G J86731A, L2 (MD) | 0.9 0.6 15 2.8 14 | 20 Wall, Floor
101G J86731A, L4 (MD) | 0.9 0.6 15 2.8 14 | 20 Wall, Floor
101G J86731A, L5 - = —~ - — 20 Wall
101G J86731A, L6 (MD) | 0.9 06 15 2.8 14 | — Wall
10&?;3%%2‘;‘;“?;"‘“9‘1 06 15 16 1.4 14 | 20 Wall, Floor
101G J86731B-2, L1 (MD)| — - — 17 — - Wall
101G J86731C-2, L1 = - - — — 20 Rack, Cabinet
101G J86731C-2, L2 - B - - = 20 Wall
101G J86731D-3, L1 0.9 06 1.5 2.8 14 | — Rack, Cabinet
101J J86471B, L1 (MD) | 4.0 1.0 4.0 5.0 16 | — Wall or Rack
19A-2 06 1.9 1.9 5.5 = = Rack
19B-2 06 15 15 45 14 | - Wall
19C-2 0.6 15 1.5 45 14 | — Rack
19C-3+ 06 1.9 1.9 55 — - Cabinet
20A-2 0.6 15 15 45 14 | 30 Wall
20B-2 0.6 15 15 45 14 | 30 Wall
20C-2 06 15 15 45 14 | 30 Rack
20C-3 0.6 1.9 1.9 45 14 | 30 Rack
29B-1§ 1.0 4.0 40 | 120 16 | — Wall
29C-1 1.0 4.0 10 |120 16 | — Rack
30B-1 1.0 4.0 40 |120 16 | 30 Wall
30C-1 1.0 4.0 10 | 120 16 | 30 Rack
34B-1 — —~ - 25+ = - Wall
34C-1 - - —~ 25¢ —~ - Rack
67B-1§ - - - 12 - - Wall
67C-1% — — - 12 - - Rack
79B-2 0.6 1.9 1.9 45 - 30 Wall
90B-1 1.0 4.0 40 | 120 - 30 Wall

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

201 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.

202 The 47C power unit interconnects between

the standard ac power unit and the key
telephone equipment it serves. It provides the
following outputs:

e —24V dc for signaling (B Bat.)

e —24V dc for talking (A Bat.)
e —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)

e 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 de
supply to key telephone equipment when
commercial power fails, and to disconnect
the emergency power supply when commercial
power is restored.

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

Caution: Do not attempt to adjust
potentiometer R6.

© American Telephone and Telegraph Company, 1972

Printed in US.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.

207 Battery (KS-20390, List 1): Consists of a

24-volt (de reserve) and a 10-volt de (lamp
reserve) battery in a single case. The battery is
mounted in the battery compartment and connected
to the power unit with a connector ended cable
(Fig. 2). The battery will provide approximately
three years of service at ambient temperatures
ranging from 32° to 140°F, A label is provided on
the battery for recording the installation date.

Page 2

2.08 Ringing Generator (116A Frequency
Generator): Furnished on an optional basis

since a local ringing supply is required only with
commeon 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, Cireuit, GL-1
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MOUNTING LUGS FOR
FREQUENCY GENERATOR

BATTERY COMPARTMENT

BATTERY
CONMNECTION
FLUG

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 de) may be used

o Generator, Frequency, 116A. for common audible signaling. This would

Page 3
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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. It
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.

(3) Place fully charged battery (see 3.038) 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.

402 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 4.08.

Page 5



SECTION 518-010-107
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Issue 4, October 1979

COMMON AUDIBLE SIGNALING
KEY TELEPHONE SYSTEMS

1. GENERAL

1.01  This section provides a general description

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

1.02  This section is reissued to provide information
about the 840A diode assembly and to add
a note limiting the use of the 141A protector.

1.03 Common audible signaling provides for:

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

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

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

1.04 Common audible signaling arrangements,

which utilize a local frequency generator
(110 volts, 30 Hz) for operating ringers, can be
subjected to voltage spikes of sufficient amplitude
to damage key telephone units (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.

Note: W#The 141A protector is not required
if a 400G or 400H KTU is used in the line
circuit.4

2. COMMON AUDIBLE SIGNALING CIRCUITS-OPERATION

2.01 A simplified schematic of one audible signal

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

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

2.04 If no other line will ring station A or B

(Fig. 2), the diodes and matrix are not
required. Ringers in the stations can be rung
directly from tip and ring of the line.

2.05 A simplified schematic of a two line,

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

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

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

3.01 An example of a diode matrix installation is

shown in Fig. 4. To the left is a schematic
representation of the 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
to permit six signaling leads to control five audible
signals by connecting the signaling leads at the
left side (A-F) and the audible signals at the top
(1-5). For 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:

Page 2

CALL ON LINE STATION(S) SIGNALED

1* B
2 A,B,and C
3 A,C,and D
4 A,C,and E
5% F

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

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

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

3.07 Common audible signaling can also be

accomplished with 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.

3.08 #To provide common audible signaling on
large key systems, a matrix arrangement
can be provided by using 66B- or 66M-type connecting
blocks and 840A diodes. The 840A diode is an
assembly consisting of a 533F diode connected to
two spring contacts encapsulated in a clear plastic
housing. The 840A diode is inserted on adjacent
terminals of the 66-type connecting blocks.4

3.09 BA typical common audible signaling

arrangement using a 66B-type connecting
block, and 840A diode for signaling one common
audible signal from three CO/PBX lines, is shown
in Fig. 6. Refer to Fig. 7 for the polarity designation
of the 840A diode.4

4. 141A PROTECTOR

4.01 The 141A protector (Fig. 5) consists of a

68,000 ohm, 1/2-watt resistor in a blue
molded assembly. The dimensions of the protector
are 6/10-inch by 1/2-inch by 3/10-inch, and it is
designed to be installed on 66-type connecting blocks
having quick-connect terminals.



4.02 The 141A protector is inserted between the

Bl and R1 terminals in the station cut-down
field (Blue Field) without affecting the cut-down
multiple. See Fig. 1, 2, and 3.

403 For new key telephone system (KTS)
installations, every station served by a local

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

PART OF “J Vo
RCUIT 4
- LINE CIRCUIT | DIODE MATRIX -
- STATION
cA
c? N RC OR » RI AUDIBLE
LIN SIGNAL
CRI b3
R K R * ::
RG (BI)
l ;IQIA PROTECTOR
TO
GRD
R OR RN AC
SIGNAL
SUPPLY
lﬁG
TO GRD
T R x
- RC OR CA i
LINE 2 y
CR2
R
LINE CIRCUIT 2

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

Fig. 1—Simplified Schematic of Two Lines and One Audible Signal
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co
LINE

Page 4

STATION A STATION 8
AUDIBLE AUDIBLE
SIGNAL SIGNAL
RG (BI) R1 RI RG(B1)
) 141A :
AN—4 || PROTECTORS \.‘r e J
T0 T0
aro ¢ A A * 6ro
L L
‘; 0
LINE CIRCUIT
%X CRI ¥ CR2
RC OR CA
X R »
PART OF DIODE MATRIX
R OR RN
AC
SIGNAL % RELAY DESIGNATION
SUPPLY WILL VARY DEPENDING ON
= THE TYPE OF LINE CIRCUIT USED
TO GRD

Fig. 2—Simplified Schematic of One Lline and Two Audible Signals
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STATION A STATION B STATION C
AUDIBLE AUDIBLE AUDIBLE
SIGNAL SIGNAL SIGNAL
AAA *—NN\——9 AN—
WA
RG (B1) RI RI RG (B1) RI RG
141A v
v PROTECTORS 4
TO GRD TO GRD TO GRD
1414
RROTECTOR
T
—— LINE CIRCUIT |
¥ cri b CR2 ¥ cr3 FCR4
co RC OR CA
LINE |
R R %
op— PART OF DIODE MATRIX
Ac
R OR RN SIGNAL RG
SUPPLY
TO GRD
T
== K Rx
co RC OR CA
LINE 2
R
———— LINE CIRCUIT 2
% RELAY DESIGNATION WILL VARY DEPENDING ON THE TYPE OF CIRCUIT USED.

Fig. 3—Simplified Schematic of Two Lines and Three Audible Signals
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SIGNALING LEADS
FROM LINE CIRCUITS

SIGNALING LEADS
FROM LINE CIRCUITS

—

2 3 4

RC RC RC
OR OR| OR OR
C. CA

ol e

Fig. 4—1A1 Matrix Block Application
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Fig. 5—#141A Protectord

f. PART OF 66B TYPE CONN BLK _}

| |
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. | 840A I
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Fig. 6—W#Typical Common Audible Signaling Arrangement on 66-Type Connecting Block With 840A Dioded
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POLAR!ITY
DESIGNATION

Fig. 7—W#840A Dioded
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Issue 2, August 1979

VOICE STATION SIGNALING
ON MANUAL INTERCOMS
IDENTIFICATION, INSTALLATION, AND MAINTENANCE

1. GENERAL

1.01  This section covers voice signaling on manual
intercom circuits using a 107B SPOKESMAN®

loudspeaker set, a 6-, 10-, or 20-button telephone

set, and CALL DIRECTOR® telephone sets.

1.02 This section is reissued to:

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

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

o Revise Fig. 1

e Add new Fig. 2

e Add new Fig. 3

o Revise Tables A and B

¢ Revise connection and operation information

o Include loudspeaker housing as a replaceable
component

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

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

2. IDENTIFICATION

2.01 Purpose—To provide voice signaling on
manual intercoms.

NOTICE

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

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

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

e Housing (see Table B).

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

e Bracket, 77A
e Transformer, 2012B
o Key, 551A
e Buzzer, KS-20419L1
e Clamp, 2A
e Connecting Block, 66E8-25
e Adapter, 149B.
3. INSTALLATION
A. Planning
3.01 An external 18- to 24-volt ac or dc power
source is required. This power may be
provided by:

e A 2012B transformer

*Refer to Table B for color selection.

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

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

e A 24-volt key system battery

e For temporary power supply, a 225- 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.

B. Installing

3.05 When a spare button on telephone set is

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

3.06 When an external 551A key is used to operate
voice signaling on manual intercom, mount
key on T7TA bracket.

3.07 The 6-Button Telephone Sets—Bring
the loudspeaker mounting cord directly into
the telephone set and insulate and store R and G
leads. The power supply may be brought into
the telephone set over spare cord conductors and
connected to the loudspeaker set cord using spare
terminals as shown in Table A and Fig. 1.

3.08 The 10- and 20-Button Telephone

Sets—These sets do not have suitable spare
leads or terminals for voice-signaling connections
and require the use of a 66E8-25 connecting block
at the called station for access to the required
leads (Fig. 2).

Note: The 149B adapter can be used instead
of the 66E8-25 in some applications; it does
not provide access to all leads passing through
it.

Page 2

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

3.09 Call Director Telephone Sets—Screw

terminals are not available in CALL DIRECTOR
telephone sets; therefore, a 66E8-25 connecting
block should be used at the called station for access
to the required leads (Fig. 2).

3.10 Standalone Arrangement—The called

station can consist of a loudspeaker alone
without any associated telephone set. A generalized
example of this arrangement is provided in Fig. 3.

4. CONNECTIONS

4.01 An example of connections for voice signaling

with manual intercom using typical 6-button
telephone sets is shown in Fig. 1. Connections
for typical 20-button sets using a 66-block at the
called station are shown in Fig. 2. While there
may be many ways to set up an arrangement for
voice signaling with manual intercom, the following
requirements must always be met:

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

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

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

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

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

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

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

o Connect (Y) lead to BZ1 lead of telephone
set using spare terminal as shown in Table



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

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

4.03 At calling station connect external 551A key
or converted telephone set button—for 551A
key, use spare conductors in telephone set mounting
cord; for converted telephone set button, use
appropriate cord conductors. See section pertaining
to telephone set being used for conductor colors.

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

B. 10-, 20-Button, and CALL DIRECTOR Telephone
Sets (Fig. 2)

4.04 At the called station, connect the cable for

the key telephone system (KTS) equipment
into the plug of the 66E8-25 block installed near
the telephone. Connect the telephone mounting
cord to the receptacle of the 66-type block.

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

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

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

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

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

406 At the calling telephone set, modify the

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

407 Connect B ground through the connector
cable to the terminal on the 66-type block
where the loudspeaker ground lead is connected.

ISS 2, SECTION 518-010-109

4.08 Standalone Arrangement—Use inside
wire to apply manual intercom tip and ring
and battery and ground to the loudspeaker set.

5. OPERATION

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

normal manner. The handset must be off-hook

and the manual intercom line button depressed.

5.02  Before using the voice-signaling arrangement,

turn the ON/OFF switch of the 107B
loudspeaker clockwise. This closes the power input
path to the loudspeaker, allowing the operator of
the calling telephone to control the on/off status
of the loudspeaker with the voice-signaling button.

5.03 Use the voice-signaling feature as follows:

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

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

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

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

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

6. MAINTENANCE

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

of set involved.

6.02 Maintenance of the 107B loudspeaker is

limited to replacing the mounting cord and
the housing.

Page 3
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6.03 When it is reported that voice signaling

does not operate, check the following:

e Volume control on 107B loudspeaker turned

too low

e ON/OFF switch on 107B loudspeaker turned

to OFF position

e Power source disconnected

e Wiring of loudspeaker and nonlocking key.

CALLING CALLED DEAF-87 | 1078 LOUDSPEAKER SET
2565HK 2565HK TG TERMINAL BLOCK
TELEPHONE SET KTS EQUIPMENT TELEPHONE SET CORD

T T ") 4
MANUAL Q@— 0— —Q
INTERCOM - o 3
LINE
Q Q -@
2 5 ) 2
® =2 ° ©
551A
Key X
3 B B S6 (8K) 1
e o— 2
@r O s
(R)
©) )
:lﬁ?#gp)( i (6) g
N S6
NO. 6 0
5 @ | ¢
- 551A
(:)T BZ 6 X ey
KS-20419, L1 $10V O—
BUZZER
LEGEND

*INSULATE AND STORE SPOKESHAN(::) LEADS
(:) EXTERNALLY MOUNTED KEY

(:) CONVERTIBLE NONLOCKING KEY ON TEL SET

Fig. 1—Example of Connections for Voice- and Conventional-Signaling Arrangements With Manual Intercom
Using 2565HK Telephone Sets
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CALLING
831 TELSET CONN KTS CONN CALLED STATION
OR CABLE | EQUIPMENT |  CABLE
L DIRECTOR
CA(LSEE INF:]ETE)D B66E8-25 CONN BLK CALLED %:;1 TELSET
CALL DIRECTOR
PLUG BLOCK | RECEPTACLE
MANUAL MANUAL
INTERCON INTERCOM
(LINE 8 BUTTON) (LINE 8 BUTTON)
T 43 T
—> |47 > — | 47 ¢ a— ~<47| «
R 44
>[22 > —<| 22 « —< 22| R
LINE 9 BUTTON
————
2
%]
5
VOICE SIGNALING Q
LINE 8 BUTT
(LINE 8 BUTTON) —
UNIT DISCONNECT
8 G-V AND V-G
—>| 5> -24v LEADS FROM
l 2 AND 5.
s 2 107B LOUDSPEAKER SET
—> |23
© DGAF-86 TERMINAL
MOVE W-S MTG CORD BLOCK
LEAD
FROM 15 (W) 4
0 2 — T
46 e i
(Y) 2
DISCONNECT o 23 o <5
6-V LEAD B GRD elis < 45 (BK) 1] ON/OFF
FROM 2 — < 5
INSULATE () —o
s, AND srons[ {6) $

Fig. 2—Example of Connections for Voice-Si

Telephone Sets

NOTE: TELSET TERMINAL DESIGNATIONS SHOWN FOR 831 SET ONLY;
SIMILAR DESIGNATION APPLY TO CALL DIRECTORS.

gnaling Arrangement With Manual Intercom Using 831-Type
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| | CALLED 1078
KTS LOUDSPEAKER STATION
| equement | not assoctaTeD
| . | WITH TELEPHONE
CALLING { { —o 4
TELEPHONE { R f { x
SET ©
(see F16. 1 | B |
AND 2 FOR * | —24v |
TYPICAL ! 1 o2
ARRANGEMENTS) ! f v ON/
| s 1 o o |0FF
| GoRO |
| |
| INSTDE |
WIRE

Fig. 3—Example of Standalone Voice-Signaling Arrangement
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CONNECTIONS FOR SPOKESMAN POWER
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TELEPHONE TERMINAL FOR SPARE NUMBER OF SEE
SETS BZ/BZ1 LEADS TERMINAL SPARE LEADS SECTION

564HD (MD) * 4 502-541-406
564HD (MD) 4,3 5,6 2 502-541-407
564HL 4.3 5,6 2 502-541-407
565HDR (MD) 1,234 4 502-541-410
565GK 1,2,5,6,9 5 502-541-414
565HK 5,6 1,234 4 502-541-415
565LK 5,6 1,2,3,4 4 502-541-416
630DAM 22,27 Nonet Nonet 502-610-407
631DAM 22,27 Nonet Nonet 502-610-407
636CAM 22,27 Nonet Nonet 502-610-418
637DAM 22,27 Nonet Nonet 502-610-418
830 12,14 Nonet Nonet 502-701-101
831 1214 Nonet Nonet 502-702-101
852 20,21 Nonet Nonet 503-701-102
2565GK 2,5,6,9 4 502-543-403
2565HK 5,6 2,34 3 502-543-405
2565LK 5.6 2,34 3 502-543-406
2630DAM 22,27 Nonet Nonet 502-612-401
2631DAM 22,27 Nonet Nonet 502-612-401
2636DAM 22,27 Nonet Nonet 502-612-410
2637DAM 22,27 Nonet Nonet 502-612-410
2830 12,14 Nonet Nonet 502-701-101
2831 12,14 Nonet Nonet 502-702-101
2832 20,21 Nonet Nonet 502-701-102

* Auxiliary terminal 812559623 (P-25E962).
T Use 66E8 connecting block or 149B adapter for access to required leads.
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TABLEB

COLOR ORDERING GUIDE

APPARATUS COLOR SUFFIX COMCODE

Black —03 828150037

Ivory —50 828150508

Green —51 828150516

Housing,

107B Red —53 828150532
Loudspeaker | Light Beige | —60 828150607
Yellow —56 828150565

White —58 828150581

AquaBlue | —62 828150623

Page 8
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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

201 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.

202 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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D1
T T
" o .
‘/ LINE o
CIRCUIT D4 Dz STAVLON
R & \i
D3

Fig. 2—Schematic of Polarity Guard Circvit

LINE
SIDE

STATION
SIDE

Fig. 1—2A1 Matrix Block
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BELL SYSTEM PRACTICES ADDENDUM 518-010-111
AT&TCo Standard Issue 1, November 1979

MESSAGE WAITING CONSOLES

USED WITH 1A, 1A1, OR 1A2
KEY TELEPHONE SYSTEMS

1. GENERAL 2. CHANGES TO SECTION

1.001 This addendum supplements Section 2.001 Add headset equipped CALL DIRECTOR
518-010-111, Issue 2. Place this pink sheet telephone set to Table A.
ahead of Page 1 of the section.

1.002 This addendum is issued to add information 2.002 Delete Table B, Page 9.
on providing station-busy lamp feature to

headset equipped CALL DIRECTOR® telephone

sets. 2.003 Add Fig. 1.1.

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

PU 10 H 7
"W (Y) (W-0) (0-W)
BAT Er X —Q— =
(BR)
2
X s X HS(A)
i (Y) b 3
l 6C KTU
(NOTE 1)

o V1 w5 0w

caof] o H 4 .

LP 4 2.1 3

snn.—l'Q—')(——'@'l——‘ —
| ]
|

SB- '
2
Q | |
LEGEND: | fg '
PU - PICKUP KEY :
H - HOLD KEY | |
LS - LINE SHITCH 1
HS(A) - HEADSET JACK A +18V |
‘ MW CONSOLE l
NOTE:

1. WHEN USING BC KTU, THE STATION CABLE LOOP MUST BE LIMITED
TD 250 OR 500 FEET OF 24 GA. WIRE.

Fig. 1.1—Busy Lamp Control Circuit for Headset Equipped CALL DIRECTOR Telephone Sets

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

Printed in U.S.A. Page 1



ADDENDUM 518-010-111

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 YG HG
565GK (Note 2) L2 SW 1 G-R 2
2565GK (Note 2) 1 S-W 5 GR 2
565HK L2 oY 3 LH Y-0 4 LG
2565HK 1 0-Y 3 LH Y-O 4 LG
Y-BR
565LK L2 G-BK 1 LH BK-G 2 LG
2565LK 1 G-BK 2 LH BK-G 2 LG
630/631A,B,C, D 6 or 12
Note 3 Note 3
2630, 2631D 6
630/631DA
2630/2631DA L2 Note 4 Note 4
634/635D Connect to K
2634/2635D Terminal R-G 4 a-R 5
634/635DA 39 of 235- or
2634DA/DAM 236-Type KTU Note 8 Y-G 22
2635DA/DAM (Note 7)
636, 637A,B,C, D
2636C, 2637D Note 3 Note 3
Fig. 1.1
636, 2636CA
637 2637DA Note 9 Note 9
830/2830C
831/2831C Y-0 22 0-Y 12 20 Note 5
21 12
851/2851B Y-BR L2 G-Y (Note 6) Y-G (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-8) 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.

Note 9: Connect hold lamp leads (G-Y, Y-G) to spare mounting cord leads (G-Y, Y-G) in 1st module using spare
terminals or D-161488 connectors.

Page 2
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BELL SYSTEM PRACTICES
AT&TCo Standard

SECTION 518-010-111
Issue 2, March 1978

MESSAGE WAITING CONSOLES
USED WITH 1A, 1A1, OR 1A2
KEY TELEPHONE SYSTEMS

1. GENERAL

101 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
(6Bl and 7B1) 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 6Bl Selector
Console Circuit

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

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

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

2. DESCRIPTION

201 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 6Bl
(19-station) or 7B1 (39-station) console. For
message waiting the attendant depresses the

push-to-operate, push-to-release button associated
with the desired station. This supplies 10V AC to
light a lamp at the station (usually the lamp under
the HOLD key). If the station is off-hook, the 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 6B1
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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mounted in a 16-type apparatus mounting, 23-inch
relay rack, etc, using 99-type adapters. The 215B1
power unit is electrically equivalent to the 215C1
but is designed for wall mounting externally where
other space is not available. The 215B1 is supplied
with a cover.

3. INSTALLATION
3.01 Install the SB and/or MW features as follows:
(1) Install console(s) at attendant position(s).

(2) Run a connector cable (use A25B for 6Bl

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

(3) Mount the required 66-type connecting blocks

and terminate cables as shown in Fig. 2
through 7. If a single 6B1 console is installed,
only half the block is used. Multiple 7B1 consoles
require two blocks, one for each binder group.

Page 2

(4) Make sure 18V ac leads are terminated and

strapped in multiple installations as shown.
Connect 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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A. 6B CONSOLE

B.7B81 CONSOLE

Fig. 1—6B1 and 7B1 Selector Consoles
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P/0 66M1-50
SB1 D50A0 A258 CONN BLOCK
MTG CD cowN cA
SB1 5 (W-BL) 1 BL(1
> sB2 i 1 e ] S
B3 K4 {W-0)
o—t—0u>38 > 27 BL(3)
e e
pd 28 BL(5;
SB6 & (GH) i BL(6)
o - 3
I W A S B DG W )
o——388 5 4 - BL(8
b4 SB9 3 (W-5) Y BL(9)
o SB10 (S—W) 10 8L(10) BL LEAD
o SB11 ¢ 54 (R-8L) 8L(11 TO OTHER
SB12 ’3 65 (BL-R) BL(12) [ TEL SETS
o SB35 (R-0) BL(13
o SB14 3> 75— (0-R) o BL(14)
o SB15 3 33 (R-G) 15 BL(15)
ol SBl6 (g (G-R) T BL{16)
oSBT S 54 R-BR) oo BL(17)
e ;
© G o L R
+ - L)
1 T18V \;2 2.&; - = -] LS 6
PTG G () eV —— B D —n
o 337 (BK-0) ) ISk TO POWER
o3 (B B “ToV SUPPLY HoLo/w
1 > ]
MW “_T%v“;m BK-G 25 + y e
Wi (6-8K) ) L
3¢ 313 o——o- L) € el
o——M2 55 TBKBR) | 1@
[ R (BR=8K)
o > 40 (BK-S) OO L(4)
o_—>:z 5 g-:g oo | L(5)
> 41 = L(6 T0 LG
o~ il 7‘16 (BLY) Hi L(7) kts < €
7 ;
o R {v-0) O]
o W S47 % (0-Y) | L(9)
& M0 S 4 (¥=G) 35 | £(10) L LEAD TYPICAL TELEPHONE SET
4 (G-Y) 1 L(11) | TO OTHER (NOTE 1)
o——MHIl 3 4g —to——o
o—t— W12 344 (Y-BR) 1 L(12) TEL SETS
o [THEREY (BR-Y) 1 L(13)
OO
w14 ;1: Ev-s) 1 L(14)
M5 S S-Y) 40 ] L(15)
20 o o )
wite S0 S (B L(16) NOTES:
L P (BL-V) L(7) 1. REFER TO TABLE A OR B FOR SET
W8S a7 (v-0) o=—0 L(18) TERMINATONS,
WO 3 5 {0-V) o\ L(9) | 2. STATION BUSY LAMP IS ASSOCIATED
_ +10V S a5 (V-G) 45 ) +10v < WITH Md BUTTON,
HoV_ S o, (6-v) 1 10V
1135 > 49 St \ ) TO POWER
® !
S e | L
SB‘TE"SM ) 75 GV [ 50 o STV
(NO > ( -

Fig. 2—6B1 Console Connections
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Page 6

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

D100J AS0B P/0 66M1-50
SB1 MTG CD CONN CA  CONN BLOCK
PLUG 1 BL BINDER . B
i B3 L (W-BL) 1 BL(1)
T e se2 S %) (BL-M) | BL(2)
o S8 3 (W-0) oo 8L(3)
S84 5 (0-W) Ji BL(4)
SBS 28 (W-6) 5 I1 8L(5)
SB6 (G-W) BL(6)
—0——0
?_ 87 2 2; (W-BR) I BL(7)
SB8 4 (BR-W) e ° \ BL(8)
5 893 4o W-S o—o BL(9
o SB10 : (S-W) 10 BL(10) BL LEAD TO
& SB11 31 (R-BL) OTHER
o se1z_ 3 7, (BL-R) TEL SETS
o 813 S .o (R-0)
o SB14_§ 7, (Q-R)
. SB15 55 (R-G) 15
SB16 G-R) BL(16
o—i 8 >_L___
SB17T_$ 34 (R-BR) B8L(17
el SB18 § g (BR-R) 1 BL(18) M
& SB19 35 (R-S) ° 82(19) R
. +18V 30 (5-R) DN 18V LS o
T2 (BK-BL) +18V BL
X L < e—1- D0
ESE 362 {BL-BK) T8V 3
18V i (BK-0) BV TO'POUER
37 SUPPLY
+18V 12 (0-BK) +18V HOLD /MW
+18V ~(BK-G) 25 +18V LAMP
MW Wi % ) T L
v 13 —0——o0 aal
w2 L (BK-BR) ] L(2)
o 39 —o0——o0
M3 (BR=BK) ] L(3)
o 14 -O0—C
> M4 6 (BK-S) P i L(4)
o S 15 (S-BK) 30 i LGy
M6 (Y-BL) L(6) T0 ¢ LG
e w71 by (BL-Y) \ L(7) KTS <
o~ 16 e OO T
[ (Y-0) 1 (8)
o (5] a2 oY) T 1»
o- > 17 O—o0— TYPICAL TELEPHONE SET
o wio 3,0 (Y-6) 35 i L(10) L LEAD TO (NOTE 1)
o [ 15 (G-Y) 1 L(11) OTHER
o M2 S, (Y-BR) 1 L(12) TEL SETS
o wis oo (BR-Y) 1 L(13)
o Wid J (¥-5) D)
3 [CIEREQEA 5-Y) 20 {(15)
W16 J e (v-BL) L{16 NOTES:
i W77 o, (BL-V) L7 1. REFER TO TABLE A OR B
o 1 (V-0 Ji L(18) FOR SET TERMINATIONS.
o— Mis__ 47 ) -O——0-
THEEEY 22 (0-V) o\ L(19) 2. STATION BUSY LAMP 1S
N +10V P (V-G) 45 ) +10V ASSOC |ATED WITH
+10V (6-V) ° © +10V Md BUTTON.
Tov 2 2 o—=0 oV
:18‘\; — 49 EV'?R) ; TO POMER
o g; ) o—o— oV SUPPLY
CONSOLE v { 25 (s-v) 55 ] <70V
(NOTE 2) ( /




ISS 2, SECTION 518-010-111

P/0 66M1-50 A508 0100J
CONN BLOCK CONN CA MTG CD
c 0 0 BINDER PLUG 2
- BL(20) 1 (W-BL) 26 € SB20
BL(21) (BL4) ¢ SB21
BL(22) o (W=0) 2; T _g
BL(23) (04) 2 ¢ SB23
BL(24) T 252 (W=6) 28 SB24 b
BL(Z5)  E— &) S sees [ °
~0——0- 3 &———5—1
BL(26) 1 (H-8R) ¢ oq sB26 | o
8L(27) [ (BR-) 4 ¢ SB27 P
BL(28) | = (W=5) 30 € SB28 b4
8L LEADS TO BL(29) \ o0 (SH) 5 S829 |
(—
TEL SETS BtE;?; j\ Oisict> (RBL) ¢ 5p ¢ 580 1 4
8 (BL-R) $ SB31
BL(32) e R0) 3 5 D —
BL(33) (oR) 2 °p & SBB T
BL(34) 15 (R=G) 33 SB34
BL(35) © ° 8 SB35
BL(36) { P I e o
BL(37) 1 (BRR) 2 SB37
BL(38) @ 2 — 9 SB38 ©
BL(39) i T A I
o2 (S-R) 10 ¢ 31523 o
> +18V (BK-BL) : +
18V D R YT DY
TO POMER *‘qw——o—o“‘ (BK=0) (—qgv——o
SUPPLY G =0 31—y 0
>-—-£TBV——OTEO——(L:T'£§)—< 12 z +—oO
T (20) ~0——0 {G_)_(E :;3 (_—_'mgo : 7B1 CONSOLE
L(21) i oo (BK-BR) 7 34 21 o
L(22) (BR-BK) > 14 ¢ MAi22 Bt
L(23) (BK=S) ¢ 40 Mi23 o
L(24) 30 (SBK) ¢ 15 ¢ Mi2a [
L(25) D¢ (Y-BL) 41 o M425 o
LT28) | o o (BL-Y) 2 16 ¢ W26 o
L(27) | I (Y-0) ¢ 42 wer | o
L(28) 1 (0-Y) 17 ¢ MAi28 o
L LEADS TO L(29) 3 (Y=6) > 43 o Mi29
TEL SETS L(30) Bl (G-Y) 18 M350 °
L(31)  e— (V-BR) ¢ 44 o M1 s
L(32) II (BR-Y) 2 19 o M2 °
L(33) (V=5) S W3
L(34) T o % (5=Y) gg W34 g
L(35) o & (V-BL) ¢ 4o¢ M35 | o
L(36) 1 BLV) ¢ o ¢ W36 | o
L(37) | T - (V=0) 47 e 1M31 &
L(38) \ o (0-v) 22 2 Mi38 o
L(39) | D (V-G) 48 Mi39
S +10V [(=)) 2 23 H10V __2
10V i s (BR) ¢ 49<_113V——
TO POER o DD (BR-V 3 UL DY
SUPPLY 0V | (V=) DI A
=10V T o502 (5-v) S5 -
§ [ -0—0 — 25 O

Fig. 3—7B1 Console Connections (Sheet 2 of 2)
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SECTION 518-010-111

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 - 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 G-R 2
2565GK (Note 2) 1 SW 5 G-R 2
565HK L2 oY 3 LH Y-0 4 LG
2565HK — 1 0-Y 3 LH Y-0 4 LG
565LK L2 G-BK 1 LH BK-G 2 LG
2565LK 1 G-BK 2 LH BK-G 2 LG
630/631A,B,C,D 6 or 12
2630, 2631D 6 Note 3 Note 3
630/631DA
2630/2631DA L2 Note 4 Note 4
634/635D Connection o 5
2634/2635D Termainal R:G LG &R 5
634/635DA 39 of 235- or
2634DA/DAM 236-Type KTU Note 8 Y-G 22
2635DA/DAM (Note 7)
830/2830C
231/2881C Y-0 22 0-Y 12 20 Note 5
21 12
851/2851B Y-BR L2 G-Y Note8) | Y€ (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 terminais 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



ISS 2, SECTION 518-010-111

TABLEB

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 b
636, 637A,B,C,D | Sy L aitd

2636C, 2637D

LG V-8 LG Y-G

636, 2636CA L G-Y L G-Y
637, 2637DA
(Note 2) LG | YG LG | Y-G

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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SECTION 518-010-111

A25B CONN. CABLE

T0 1ST

CONSOLE

TO 2ND

CONSOLE

Page 10

66M1-25 CONNECTING BLOCK

Fig. 4—Connections for Two 6B1 Consoles

~ (4-BL) hy B 2 B B () N
(BL-W) 8L (2)
(W-0) o o BL_(3)
(0-w) o 5 o BL (4)
(W-G) 5 8L (5)
(G-W) BL (6)
(W-BR) BL (7)
(BR-W) BL (8)
(W-S) 8L (9)
(5-W) ol o o o BL (10)
(R-BL) 8L (11)
(BL-R) BL (12)
(R-0) BL (13)
(0-R) 8L (14)
(R-6) T ° ; BL (15)
(G-R) o o o o BL_(16)
(R-BR) BL_(17)
(BR-R) o o o o 8L (18)
(R-S) 8L (19)
(S-R) 20 sy 7
(BK-BL)

(BL-BK)

(BK-0) —

(0-8K)

(BK~G) 25

(6-BK) o o o o L () )
(BK-BR) 5 L (2)
(BR-BK) L (3)
(BK-S) L (4)
(5-BK) ML L (5)
(Y-BL) o o o L (6)
(BL-Y) L (1)
(Y-0) o o o o L (8)
(0-Y) o o o . L (9)
(Y-G) 022 o ¢ L (10)
(G-Y) L (11)
(Y-BR) o o B 0 L (12)
(BR-Y) o o o 3 L3
(v-5) o 8 o L (14)
(s-Y) oo o o L
(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 Q9
(v-6) 45 +10v <
(6-v) +10V
(V-BR) +10V
(BR-V) 0 . o +10V
(V-S) o o o o +10V
(5-V) +10V

\

8L LEAD
T0
TEL SETS

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

L LEAD
T0
TEL SETS

TO POWER
SUPPLY



A258 CONN CABLE

66M1-50 CONNECTING BLOCK

A 8 ¢ D
( (W-BL) 1 BL (1) N
(BL-W) o o o c BL (2)
(4-0) o 5 BL (3)
(0-W) o o o 0 BL (4)
(.~ I Y DY I Y
Jﬂ)ﬁ_o__o_o_o_—&_m_
) B DU BT
L_O_O_O_O_“EL@L
_(L_O_o_o_o___&_m_
_(5-W) — 8L (1)
(R-8BL) ) BL (11)
(BL-R) 5 o o a BL (12)
R-0 o . o ; 8L (13)
(0-R) o o o o BL_(14)
R-G, o154 o o BL (15)
(6-R) o & 5 o BL (16)
(R-BR) 3 BL (17)
(BR-R) 8L (18)
(R-5) & o 8L (19)
(s-R) 20 s18v
BK-BL ;18V ]
(BL-BK)
(BK-Q) *
(0-BK)
TotsT [_(BKG) | 25
ol (1 A (DN D SN S A c)
CONSOLE (BK-BR) L
BR-BK " 0 6 3 L3
(BK-S) A A L (4)
(S-BK) 030 o 5 2 (5)
(Y-BL) 5 o o o L (6)
(BL-Y) o o o o L (7
{v-0) t—O———O0———O0———0— L (g
JM“_O_O__O__O_*L_Q)_
(Y-G) 35 L (10)
(6-Y) X o o " an
(Y-BR) c o ¢ L (12)
(BR-Y) o o o L (13)
(¥-3) o L (14)
(5-Y) ol o o od4— L U9
(v-BL) i & B o L (16)
(BL-V) : X 5 L (17
(v-0) 5 o o o L (18
(0-v) o o o o L (19) J
(V-G) 45 4 , $1V
(6-v) o o o o 210V
(V-8R) o o o 5 110V
BR-V o 5 o > 110V
(v-5) £10V
(s-v) 00 o o o 10V
o280 Y Yy ’
681 J | —
CONSOLE

ISS 2, SECTION 518-010-111

NOTES:

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

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 18382
ADAPTER OR CONTINUOUS STRAPPING,

2.

8L LEAD
T0
TEL SETS

TO POWER
SUPPLY
(NOTE 1)

L LEAD
To
TEL SETS

TO POWER
SUPPLY

T0 3RD
6B1
CONSOLE

Fig. 5—Connections for Three 6B1 Consoles
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SECTION 518-010-111

AS0B CONN CABLE 1ST 66M1-25 CONNECTING BLOCK

(BL BINDER) A 8 ¢ 0 NOTE:
(" {W-BL ol o o o BL (1) PROVIDE A SEPARATE +18V LEAD TO EACH
(BL-MW) BL (2) W ggﬂ:isgnals?cx FUSED AT 2A, USE
= R DD D G S S
(0-W) 6 8 5 o BL (4)
(W-G) - BL (5)
(=) I AP o o o BL (6)
(W-BR) BL (7)
(BR-H) o o o o BL (8)
SIS M 1D G NS—" N S— ) T
(S-W) o105 o BL (10) | 1o
(R-BL) o o o o BL (11) | TEL SETS
_(BL-R) o o o o BL (12)
(R-0) o o o BL (13)
(0-R) o o o o BL (14)
(R-G) 154 o BL (15)
(S R DN S — 8L (16)
(R-BR) o o o o BL (17
BR-R o o o o BL (18)
_R-S) o o o o BL (19) Y
(R |20 T ;&$$U
(BX-BL) (NOTE)
(BL-BK)
(BK-0) | ADD
(0-8K) STRAPS
To 157 | (BK-G) 25
781 G-BK L)
CONSOLE| —(BK-BR) © o o—0- L@ T
eR-8K) s o o0 L(3)
(BK-S) L (4)
(5-BK) 030 o ] L (5)
(Y-BL) o o o o L (6)
(BL-Y) . o L (N
(Y-0) o o o o L (8)
_-_”______0_0_4_4_—__L(22_ L LEADS
Y-G oo ) L0 |1
(G-Y) o o o 5 L (11) | veL seTs
(Y-BR) o o o 5 L (12)
(BR-Y) o o o o L (13)
(¥-5) L (14)
(S-Y) 040 o o L (12)
(V-BL) 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 & L (19)
TS M DU S0 D D S S
) I [N " - EE—————— W
_(vBR) 1, o N 3 110V
(BR-V)  o——o0—0—0f—— 1N ;ﬂpmﬂ
(v-5) o o o o 1oV
L (s-V) oo 0 o 10V
TO 2ND Y <
81 =’
CONSOLE

Fig. 6—Connections for Two 7B1 Consoles (Sheet 1 of 2)
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T0 1ST
781
CONSOLE

TO 2ND
781
CONSOLE

ISS 2, SECTION 518-010-111

A50B CONN CABLE 2ND 66M1-25 CONNECTING BLOCK

(0 BINDER)

- (W-BL) 5 . o o BL (20) ~
(BL-W) o o OO BL (21)
(W-0) o o o ot—BL(@A
(0-H) BL (23)
(W-G) BL (24
(G-H) 5 BL (25)
(W-BR) 8L (26)
(BR-W) BL (27)
(W-5) ) X o BL (28)
(5-W) 8L (29
(R-BL) BL (30)

(BL-R)

(R-0)

(0-R)

(R-6)

(G-R)

(R-BR)

(BR-R)

(R-S)

(S-R)

!BK—BL

(BL-BK

SBK-O!

0-BK,

QBK-GZ

G-BK
BKBR) ]
(7T
Bks) 000
s-8K) |

ﬂV-BL)

!BL-Y2
i L)) S
oy 00

(Y-G)

(G-Y)

(Y-BR)

(BR-Y)

(Y-S)

(s-Y)

(V-BL)

(BL-V)

(v-0)

(0-v

(v-G)

(6-V)

(V-BR)

SBR-V)

(v-5)

(s-v)

0 o o BL_(31)
BL (32)
t—-O——O——O—O0—
BL (33)
-O——O0——O0———0—

BL (38)
BL (39)

L (21)

o o o o L (22)
L (23)

o o o 0 L (25
o 0 L (26)

L (27)

o o o o L (28)

L (30)
0 L (31)

o o o o L (33)

o - o o L (37)
0 o o L (39)

BL (34)
BL (35
BL_(36)
BL (37)

18V

t——— ADD
STRAPS

L (20) 1

L (24)

L (29)

L (32

L (34)
L (35
L (36)

L (38)

1oV <
210V
+10V
+10V
+10V

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

(BL

T0 18T
81
CONSOLE

1ST 66M1-50 CONNECTING BLOCK

BINDER)

- (W-BL) BL (1)
(BL-W) o BL (2)
(W-0) BL (3)

B - GHNEP GRS S ) 2
(W-6) . 8L (5)
(G-W) BL (6)
(W-8R) . BL (7)
(BR-W) BL (8)
(W-S) BL (9)
(S-W) BL (10)
(R-BL) BL (11)
(BL-R) BL (12)
(R-0) BL (13)
(0-R) BL (14)
(R-G) o 8L (15)
(G-R) o o o o BL (16)
(R-BR) 8L (17)
(BR-R) 8L (18)
(R-S) BL (19)
(S-R) v <
(BK-BL) | 18V ]
(BL-BK)

(BK-0)

(0-BK)

T0 2ND
781
CONSOLE

Page

BL LEAD
T0
TEL SETS

TO POWER
SUPPLY
(NOTE 1)

T0
SHEET 2

L LEAD
T0
TEL SETS

TO POMER
SUPPLY

TO 3RD
781 CONSOLE

NOTES :

1.

2,

SEPARATELY FUSE EACH +18V LEAD AT 2A,
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 18382
ADAPTER OR CONT{NUOUS STRAPPING.

18V

(BK-G)
(G-BK) L (1)
(BK-BR) L (2)
(BR-BK) L (3)
(BK-S) L (4)
(s-8K) L (5)
{Y-BL) " L (6)
(BL-Y) L (7
(Y-0) 5 L (8)
(0-Y) L (9)
(Y-6) L (10)
(G-Y) L (11)
(Y-BR) L (12)
(BR-Y) " 5 5 o L (13)
(Y-5) 0 ” L (14)
(s-Y) o o o o L (15)
(v-BL) L (16)
(BL-V) L (17)
(V-0) L (18)
(0-v) o o o o L (19)
(V-G) S o . 5 10V <
(6-v) o 10V
(V-BR) . o 0 g 10V
(BR-V) +10V
(v-5) X 10V
(S-V) 10V

Y -~

Fig. 7—Connections for Three 7B1 Consoles (Sheet 1 of 2)
14



A508 CONN. CABLE

2ND 66M1-50 CONNECTING BLOCK

ISS 2, SECTION 518-010-111

(0 BINDER)
A 8 c D
c_(w-8L) ol 3 a o BL (20) 3

(BL-W) o o o o BL (21)

(W-0) o o 5 o BL (22)

(0-W) 5 G BL (23)

(W-6) 5 BL (24)

(G-W) . g ] ; BL (25)

(W-BR) o o c BL (26)

(BR-W) 8L _(27)

(W-5) " BL (28)

(S-W) 10 BL (29) BL LEADS

(R-BL) o o o o BL (30) | TO

ﬂL'R)——<:~——o——<>——-~:>—___L(Zl)_ TEL SETS

(R-0) o o o o BL (32

(0-R) o 0 o o BL_(33)

(R-G) 15 BL (34)

(G-R) BL_(35)

(R-BR) BL (36)

(BR-K) 3 BL (37)

(R-S) o X ; BL_(38)

(S-R) 20 BL (39)

(BK-BL) £18V__ FROM

(BL-BK) SHEET 1

(BK-0) * 118V T0

(0-BK) POWER SUPPLY
T0 15T | _(BK-6) 25 (NOTE 1)
781 (G-BK) L (20)
CONSOLE |~ -~ [-O——0——0——0— , 7

(BR-BK) o o L (22)

(BK-S) o A 0 o L (23)

(5-8K) 30 L (24)

(v-BL) o o o L (25)

(BL-Y) L (26)

(¥-0) 5 L (27)

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

(¥-G) 35 L (29) L LEADS

(6-Y) L (30) T0

(V-8R) O 0——0—0 L (1) TEL SETS

(BR-Y) o o 8 g L (32)

(¥-s) " 0 8 L (33)

(s-Y) 040 o 6 o L (34)

(V-BL) X o , " L (35)

(BL-V) L (36)

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

(0-V) L (38)

(v-6) 045 L (39)

(6-V) X X o sV <

(V-BR) 10V

(BR-V) § o o ° +10V ;gHER

(v-5) o o o o 10V SUPPLY

(s-v) 030 o o o 10V
028 Y Y “ 70 3R0
781 ] — 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 2, Januvary 1979

HANDS-FREE ANSWERING ON INTERCOM
1A1, TA2, 6A AND 6B KEY TELEPHONE SYSTEMS

1. GENERAL

1.01  This section provides information on the
station adjunets (Fig. 1) used in 1A1, 1A2,
A and 6B KTSs to provide Hands-Free Answering

o Intercom (HEFAL).
1.02  This seetion is reissued fo:
e Add information on the 68 KTS

e Add additional information on the station
adjuncts (paragraphs 2.04 and 3.03)

e Add Note to Table A
e Revise Table B
e Revise Fig. 3, 4, and 5
o Add Fig. 6.
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

201  Addition of the IIF'AI feature requires the
installation of an adjunct at the station
location as follows:

e HFAT on manual intercom or one intercom
path—2A transmitler-receiver

o HFFAT on ®button-per-path4 intercom—2B
transmitter-receiver.

Il HRAL is installed at a 1- or 2-link 6A KTS
station, a 276A adapter must be wired between
the KTS equipment and the adjunct on a one-per-adjunet
basis.

NOTICE

A, 2A TRANSMITTER-RECEIVER (SINGLE-PATH)

B. 2B TRANSMITTER-RECEIVER {THREE-PATH]

Fig. 1—2-Type Transmitter-Receiver

Not for use or disclosure outside the

Bell System except under wriltten agreement

Printed in 1U.5.A,

Page 1



SECTION 518-010-115

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
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
handsets.

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 W#The speech circuit of the transmitter-receiver

adjunct contains a transmit channel (consisting
of a microphone, an amplifier, and a voice-operated
switch), a receive channel (consisting of a voice-operated
switch, an amplifier, and a loudspeaker), and a
control circuit which activates the transmit and
receive voice-operated switches. The control circuit
continuously compares the speech energy present
in both the transmit and receive channels to
determine which direction of transmission should
be enabled in much the same manner as an ordinary
speakerphone. That is, when the speech energy
in the receive channel is greater than in the transmit
channel, the control circuit activates the voice-operated
switches to reduce the gain of the transmit channel
and to increase the gain of the receive channel.
When the speech energy in both channels is below
the switching threshold, the voice-operated switches
are automatically conditioned in the transmit mode
(transmit channel at maximum gain and receive
channel at maximum gain). For a more detailed
description of the speech circuit, refer to drawings
SD-69947-01 (2A transmitter-receiver) and SD-69948-01
(2B transmitter-receiver).4

2.05 No modification of the intercom system is
required in the 1A1, 1A2, or selector-only
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6A KTSs for the addition of the adjuncts. The
potential on the R lead (VS lead) from the intercom
selector can be +£10V, -24V, or +105V.

2.06 If the adjuncts are added to a 1- or 2-link

6A KTS, a 276A adapter must be added
for each adjunct (Fig. 5). ®When the 2A
trasmitter-receiver is used with the DIALOG*
intercom system (6B KTS), wire as shown in Section
518-411-100.4¢

*Trademark of AT&T

2.07 The adjuncts are equipped with a volume
control for adjusting the loudspeaker level.

2.08 W#The 2A transmitter-receiver is compatible
with the following intercoms:

401A KTU—Manual Intercom (Section
518-215-402)

407, 424 KTUs—Selector Only (Section
518-215-402)

6B Dialog—Multilink Intercom (Section
518-411-100)

6A Key Telephone Systemt (Section 518-114-431).
1 Requires a 276A adapter per adjunct.

2.09 The 2B transmitter-receiver is compatible

with the button-per-path intercom (Section
518-114-431) and multiple selectors when flashing
lamps are provided.d

ORDERING GUIDE
e Transmitter-Receiver, 2Af—single-path HFAI

e Transmitter-Receiver, 2Bf—button-per-path
HFAI

e Block, Connecting, 66E58-25 por F7T6BA008IA 4
—order one 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.
#The 66E8-25 gives access to all 50 wires in
a 25-pair cable while allowing further extension
of the cable. See Section 461-604-103.4



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

fRefer to Table A for color information.
3. INSTALLATION

301 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 paragraphs 3.04, 3.05, or 3.06.

302 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.

303 BAs previously stated in paragraph 2.04,

the 2A and 2B transmitter-receivers contain
voice-operated switches that are activated by a
control circuit which compares the speech energy
present in the transmit and receive channels,
permitting only one-way speech transmission by
selecting the channel with the highest speech energy.
It is important, for this reason, to install the 2-type
receivers in a location that is absent from noise
interference sources such as typwriters, air
conditioners, radios, etc. Sound energy from such
sources will be picked up by the microphone and
will increase the level of incoming speech that is
required to activate the voice-operated switches
and enable the receive channel. Symptoms of

ISS 2, SECTION 518-010-115

excessive noise will vary from occasional clipping
of words and syllables for lower levels of interference
to complete loss of inward transmission for noisy
locations. Locations with interfering noise sources
at sound pressure levels comparable to average
conversational speech levels (or higher) will seriously
degrade the performance of the transmitter-receivers
and should be avoided.4

3.04 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
(Fig. 3). The leads from the 2012B transformer,
if used, can also be brought into the set using
spare terminals or D-161488 connectors.

3.05 Where it is not desired to terminate the
cords in the set, or where the required
leads are not accessible such as in 10- and 20-button
sets or CALL DIRECTOR® sets, a 66E8-25 connecting
block must be used. In 20-button and CALL
DIRECTOR sets, all intercom circuits should appear
on the same key so that all leads can be found in
one plug of the mounting cord and connector cable.
Figure 4 shows connections for the single-path
adjuncts using a 66E8 connecting block; Table B,
Fig. 5 and 6 show the 3-path adjunct connections.
Install the 66E8-25 connecting block as follows:

(a) Mount block in a location which provides
access to the connection between the mounting
cord and connector cable.

TABLE A

COLOR SELECTION

TRANSMITTER-RECEIVER FACEPLATE
CODE COLOR SUFFIX | coDE COLOR SUFFIX
Black —03 Cbarcoa] —70
on | Momoren | 55| ngy | Lt | 73
Light Beige —60 Muted Beige =75
Black —03 Cbarcoal —70
op |Yomoren | 21 | rop | LibiCmen | 7
Light Beige —60 Muted Beige —75
Note: The 2-type transmitter-receiver will be shipped with

color-coordinated faceplates.

Cords will be satin-silver (-87) only.

Page 3
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(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.

3.06 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.

3.07 Figure 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.

3.08 The HFAI adjuncts are signaled over the

R lead of the selector Bor the buzzer lead
of the manual intercom to the VS lead of the
adjunct.4  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 to be 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.

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

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

3.10 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.

Page 4

3.11 Do not power more than one adjunct from

a 2012B transformer. If power is derived
from the KTS, the drain should be figured on the
basis of 90 milliamperes for each adjunct.

4. OPERATION
A. 2A Transmitter-Receiver

4.01 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 adjunct.

(d) If the called party does not want local

conversation or noise to be heard, the
MIKE-OFF button must be depressed, at which
time the LED will turn off. The called party
may return to HFAI by releasing the MIKE-OFF
button.

(e) If desired, the called station may also depress

the pickup button associated with the intercom
and go off-hook for 2-way conversation using
the handset. Once the called station goes
off-hook, the HFAI feature is canceled for that
call.

4.02 ®For operation of the 2A transmitter-receiver
with the 6B KTS, refer to Section 518-411-100.4



B. 2B Transmitter-Receiver
403 Operation of the 3-path adjunct is as follows:

(a) Calling and DND are the same as for single
path.

(b) Upon completion of dialing, the MIKE-ON
LED and the LED associated with the

66E8-25
CONN.
BLOCK

TO KEY
EQUIP.
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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.

B. INSTALLATION USING B6EB-25 CONNECTING BLOCK

Fig. 2—Typical Installations—HFAl Adjuncts

Page 5
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565/2565HK
TELSET OR
TELEPHONE SET
MOUNTING CORD G040G: KEY
-
3 ¢—BK=C ST
T (W-BL) /8
13¢C-BK sR
R (BL-W) /e
39 ¢-BK-BR L > - /8 5H
70 KEY[ 24 0M /@ 18
EQUIP. Al (0-W)
BK-S
40— LG
LG1__(W-BR) /8
S-BK m
15 428K L5
LP__ (BR-W) /8
43¢-1=6 LG
162 (W-S _/e 821
Lmz G-Y 6
N VS (SW) /8 82
€ 3
70 20128 AC2__(W-G)
TRANSFORMER
€ 4
AC1 _(G-W) 70
INSIDE \
WIRE
D10W CORD 2A
TRANSMITTER
RECEIVER
NOTES :

. CONNECTIONS SHOWN ARE FOR INTERCOM ON THE STH PICKUP BUTTON.

IF INTERCOM APPEARS ON ANOTHER BUTTON, THE T, R, A, LG1 AND
LP LEADS MUST BE CONNECTED TO PROPER TERMINALS.

. AUDIBLE SIGNAL IN SET CANNOT BE CONNECTED ON INTERCOM AT

STATION HAVING VS-HFA1 ADJUNCT. CONNECTION SHOWN USE BUZZER
LEAD AS VS LEAD. DISCONNECT BUZZER LEADS IN SET.

. 20128 TRANSFORMER IS SHOWN CONNECTED TO SPARE TERMINALS 3

AND 4. IF THESE TERMINALS ARE IN USE, USE ANY SPARE TERMINALS
OR D-161488 CONNECTORS.

. IF POWER IS OBTAINED FROM KEY SYSTEM (-24B) USE ONE SPARE

LEAD FROM KTS AND CONNECT TO EITHER AC1 OR AC2.

. A DIODE IS NEEDED IN SERIES WITH THE A LEAD WHEN THE ADJUNCT

IS USED WITH MANUAL INTERCOMS. CONNECTIONS FOR DIODE (4S6F-

OR EQUIVALENT) MAY BE MADE BY INSERTING DIODE IN SERIES WITH
THE A LEAD BY USING A SPARE TERMINAL IN TEL SET. (E.G. - CONNECT
DIODE FROM SH TO TERMINAL 2. MOVE BK-BR WIRE FROM SH TO
TERMINAL 2.

Fig. 3—Connections for 2A Transmitter-Receiver in Manuval or Single Path Intercoms, With Cord

in Telephone Set

Page 6
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NOTE!
1

S:

. 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.

LEADS IN SET.

ARE IN USE, USE ANY SPARE TERMINALS OR D-161488 CONNECTORS.

KTS AND CONNECT TO EITHER AC1 OR AC2.

. USE 161A ADAPTERS TO TERMINATE D10OW CORD IN 66E8-25 CONNECTING BLOCK
. AUDIBLE SIGNAL IN SET CANNOT BE CONNECTED ON INTERCOM AT STATION HAVING
VS-HFA1 ADJUNCT. CONNECTIONS SHOWN USE BUZZER LEAD AS VS LEAD. DISCONNECT BUZZER

. IF POWER IS OBTAINED FROM KEY SYSTEM (-24B), USE ONE SPARE LEAD FROM

TYPICAL
6 BUTTON
66EB-25 TELEPHONE
COMN. TELEPHONE SET SET
. BLOCK MOUNTING CORD
—_ 2 2¢ 18
N N (0-W) A1 N 2
47 BZ
£ 43¢ 37¢
TN ° (W-S) _ LG2 © (GRD)
25
38 ¢ 38 &
s1
€ K $ B~ ]
26
( 13& < 13& i
N N TV (BLW) R Q%
21
( 38 & 38 & 5H
N N (4-0) A °
28 L6
< 40¢ 0¢
N N T Q (5
30 L
< 15¢ B¢ o
N Y (BRM)__LP < 1s)
< 1862 < 18¢ Q 8z
\ TN (S-W) Vs
AC1 (W-6) _ ACt
2 (6-W)  AC2
Al -
27 J D10W 24
CORD TRANSMITTER
RECEIVER

. 20128 TRANSFORMER IS SHOWN CONNECTED TO SPARE TERMINALS 3 AND 4. IF THESE TERMINALS

Fig. 4—Connections for 2A Transmitter-Receiver in Manual or Single Path Intercoms, Using 66E8-25 Connecting

Block
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TABLE B

CONNECTIONS FOR 2B TRANSMITTER-RECEIVER

D20R CORD TERMINAL ON 66E8 CONN BLOCK (NOTE 3)
TYPICAL TEL SET LEAD 830/2830 831/2831 “CALL DIRECTOR®"'
DESIGNATIONS DESIG COLOR TEL SET TEL SET TEL SET (NOTE 1)

TIP (Ist intercom line) T1 R-O 37 37 19
RING (1st intercom line) R1 O-R 38 38 20
A LEAD (1st intercom line ) AH1 R-G 22 22 21
LAMP (1st intercom line) LP1 BR-R 42 42 24
TIP (2nd intercom line) T2 R-S 43 43 25
RING (2nd intercom line) R2 S-R 44 44 26
A LEAD (2nd intercom line) AH2 R-BL 16 16 27
LAMP (2nd intercom line) LP2 W-0 48 48 30
TIP (3rd intercom line) T3 W-BL 49 49 31
RING (3rd intercom line) R3 BL-W 50 50 32
A LEAD (3rd intercom line) AH3 W-BR 10 10 33
LAMP (3rd intercom line) LP3 S-W 46 46 36
LAMP GRD (Note 2) LG W-S 41 41 17
Al GRD (Note 4) Al 0-W 4 5 5
BUZZER (BZ) A G-R 34 34 34
AC1 G-W AC1 AC1 AC1
AC2 W-G AC2 AC2 AC2

SPARE R-BR * * *

SPARE BL-R * * i

SPARE BR-W * * *

Note 1: Adjuncts cannot be used with concentrator-type CALL DIRECTORS. Connections shown are
for intercom on the last three buttons of the key.

Note 2: LAMP GRD can be connected to any LG associated with intercom. Connections shown have LG
associated with 1st intercom line.

Note 3: Intercom appearance for the 830/2830 is on the last three buttons. For the 831/2831, the
intercom appears on the last three buttons of the first binder (Blue).

Note 4: 1f A1 GRD is not available in the binder the intercom appears in, the Al lead of the adjunct may
be tied to a second LG lead associated with the intercom.

*Insulate and store.
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TELEPHONE
_ SET (NOTE 4)
4
6A KTS At
(NOTE 1) 10 — 2% ] < 2¢ %]
XTS 23} 0-W) Al N
2234 215A 222A 234A 216A L6
KTU KTU KU KTU  KTU < 37¢— < 37— —rs s %)
A A 25
°0-—o0— — 3¢ — 38¢ o
W-BL 1
8 B 26 8
Q--0 < 13¢— 13¢— 27}
-W R
ia BL \
T0 £ 39¢ q < 38¢& o
KTS
- A
. 28 - ] L6
- o 40 & 40 e oY
a A~ ~ N '\ Y <)
g c W-BR) LG1
30
o--a < 15¢ < 15¢ o
33
L 2° ol r2¢  t2e— SPARE °
o 3% VI a6 . (NOTE 3) }_lﬂ)_L
408 _ 408 GRD 5 o 176 ¢ 17— SPARE|
Q- —0 - © aSA N S ve A~
C 1 -
ME2@ ~-—0 ~—0—1© ac1
K H K a3 = (W-G)  ACi
M ¥ Q- ——0T9 2 0 20128 MoA
0-—& TRNSF . oy (G-W) AC2 J
276A ADAPTER -
NOTES::

1. TERMINALS SHOWN AS LETTER OR ASTERISK ARE SHOMN IN 518-410-401 010w 2A
FOR 1-LINK OR 518-410-402 FOR 2-LINK. TERMINATION DEPENDS ON CORD | TRANSMITTER
STATION CODE ASSIGNED RECEIVER

2. TERMINATE ON SELECTOR OR TRANSFER CIRCUIT ACCORDING TO
STATION CODE ASSIGNED

3. SPARE LEADS REQUIRED FOR LP AND VS LEADS BETWEEN 276A ADAPTER

AND ADJUNCT.

(T, R, A L)

- CONNECTIONS SHOWN PUT INTERCOM ON STH PICKUP. IF INTERCOM
APPEARS ON ANOTHER PICKUP, REQUIRED LEADS MUST BE MOVED

Fig. 5—Adjunct Connections in 6A Key Telephone System
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TO 2B TRANS/REC

830/2830
BBEB-25 TEL SET
- 37 N
] ry: = Qar | TIP
38
] <19 ¢ - Q@ 3R | RING
22
L 11¢ 3H | A LEAD
4'2\  AH 2
<{21¢ QL3 | LANP
4'3\_ LP1
L 47¢ Q41 | 1P
12
22 & @ 4R | RING
2'8\__ R2
] <8 ¢ e @ a4 | A LEAD
T0
48
INTERCOM <28 ¢ —Q L4 | Lawp
CIRCUITRY . MR
£ 50 ¢ 5T | TIP
5'0\ N b '|’3 ®
<25¢ @ 5R | RING
A
1
5 ¢ 5H | A LEAD
4'6\_ N ~ AHS @
L 23¢ LS | LAMP
o ———LP2 @
< 46 ¢ QLG | LANP
;\_ LG GRD
2 ¢ 18 | A1
A o
{17 ¢ 6 |8X
L Nl s ©
- AC1
% kgig 2y TYPICAL
T0 20128 a2 AC1 10 BUTTON
TRNSF TEL SET
L K Ac2 (SEE NOTE 1)
7
NOTES:

1. CONNECTIONSS SHOWN ARE FOR INTERCOM APPEARANCE ON THE LAST 3 BUTTONS.

2. LG LEAD CAN BE CONNECTED TO ANY LG ASSOCIATED WITH THE INTERCOM.
CONNECTIONS SHOWN HAVE THE LG LEAD OF THE ADJUNCT CONNECTED TO THE
FIRST INTERCOM PATH LG LEAD.

Fig. 6—#Connections for 2B Transmitter-Receiver in Button-per-Path Intercom, With Cord Terminated in 66E8-25
Connecting Block4
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BELL SYSTEM PRACTICES
AT&TCo Standard

SECTION 518-010-116
Issue 1, December 1978

PAGING ADAPTER CIRCUIT
278A ADAPTER

1. GENERAL

1.01  This section contains identification, installation,
connection, operation, and maintenance

information for paging 278A adapter.

1.02  Whenever this section is reissued, the reason(s)
for reissue will be listed in this paragraph.

103 This issue of the section is based on the
following drawing:

o CD- and SD-69922-01, Issue 2
2. IDENTIFICATION
PURPOSE
201 Provides an intercom paging access circuit
in 1A1, 1A2 and 6B intercom systems

(DIALOG*) and the 32A communication system
(HORIZON*).

ORDERING GUIDE
(a) Basic Unit:
Unit, Adapter, 278A - order one for each
paging zone required (maximum 3). No
additional unit is required for all zone paging.
(b) Associated Apparatus (order separately):

e Coupler, 33A - required when music-on-hold
on CO lines and background music on the
paging amplifier(s) is to be supplied.

(c) Replaceable Components:

e Fuse F1 70F .25A

e Fuse F2 T0F .25A

*Trademark of AT&T

e Fuse F3 70F .25A
e Fuse F4 70H .75A
e Fuse F5 T0H .75A

e Kit of Parts D-180768 (additional option
plugs)

DESIGN FEATURES

2.03 The 278A adapter provides paging access
circuitry for key system intercoms.

Other features are:

e Approximate dimensions are 5.2 inches wide,
5.0 inches long, and 1.68 inches high (Fig.
1).

e Exposed screw terminals for all customer-
provided connections.

e Background music - a music input is
provided via circuitry built into the 278A.
Music can be fed to the paging amplifiers
any time the paging access is not in use,
and is only cut off to the zones that are
being accessed. No additional circuitry is
needed for this feature. However, if
background music is to be provided to the
paging amplifiers along with music-on-hold
to the CO lines, a 33A coupler will be
necessary.

e Busy-out - a toggle switch, accessible by
the customer, on the adapter can be thrown
to disable that particular zome. In the
1A1/1A2 configuration the lamp associated
with the signal key is lit at this time to
warn potential page calls of the busy condition,
but does not electrically prevent a page. In
the HORIZON and DIALOG systems, an
attempt to access a zone in the busy-out

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

Printed in U.S.A.
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mode will result in busy tone being returned.
This feature is expected to be used when
customer equipment is being serviced, ete.

e Customer-provided tones - customer-
provided tones for coffee breaks, lunch
breaks, ete, are not prohibited nor provided
by the access circuit. A tone source
connection must be made on the amplifier
side of the access circuit allowing superposition
of tones with background music or voice
pages.

e Contact closure - a spare contact closure
with capacity for 0.25 amperes at 117 volts
is provided any time the voice path is
completed through to the amplifier. This
can be used in locally engineered situations
where amplifier control or behind the amplifier
zone switching is required.

e Click Suppression - circuitry is employed
in the 278A adapter to minimize audible
clicks heard when the adapter is accessed
or when the calling party terminates the
page. It does not, however, act on transients
that may occur during an actual page.

o Fuses are provided to protect the 278 adapter
from excessive currents from the
customer-provided equipment (CPE).

2.04 Features or service options are connected in

the 278A adapter by means of option plugs.
Option plugs are available by ordering a D-180768
Kit of Parts.

3. INSTALLATION AND CONNECTIONS

Note: All wiring should be completed before
applying power to prevent damage to adapter
components.

3.01 The 278A adapter is contained in a wall or
shelf mountable housing.

3.02 All telephone company connections are made

to the screw terminals under the cover. A
separate terminal strip is provided for customer
connections.

3.03 Refer to Table A for placement of options

on the 278A adapter. Options should be
added before connecting power.

Page 2

3.04 Connections between the 278A adapter and
the 1A1 and 1A2 KTS are shown in Fig. 2,
3, and 4.

3.05 Connections between the 278A adapter and
the 68 intercom system (DIALOG) is shown
in Fig. 5.

3.06 Connections between the 278A adapter and
the 32A communication system (HORIZON)
is shown in Fig. 6.

4. OPERATION

4.01 When the 278A is used with 1A1/1A2 Manual
Intercoms, the circuit has two operational
modes. The first utilizes two signaling buttons,
one locking and one nonlocking. If the locking
button is depressed at any off-hook station, the
manual intercom is accessed but does not connect
to the paging access circuit. When the second
nonlocking button is momentarily depressed ground
is placed on lead BZ2 through 1Cl1 to the lamp
lead BZ1. Relay A operates and locks through its
own contacts, strap J-K to the lamp lead or ground.
The page connection is established and remains
established until the calling party abandons the
call. Lamping indication is given to both buttons
for the duration of the page. The second operation
requires one locking signaling button to be depressed
by an off-hook station which in turn provides
immediate access to the paging amplifier.

4.02 When the 278A is used in HORIZON paging

access is accomplished via dialing a code.
Up to three page zones and an all zone page are
allowed, all under control of the system. A
confirmation tone is heard by the person paging
if the zone(s) desired is (are) not busy. Otherwise,
a busy signal is generated.

4.03 When the 278A is used in DIALOG, paging

access is accomplished via dialing a code.
Up to three page zones and an all zone page are
allowed, all under control of the system. A
confirming tone is heard by the person paging if
the zone(s) desired is (are) not busy. Otherwise,
a busy signal is generated.

Power

4.04 The 278A adapter is designed to operate on
-24 Vdc supply obtained from the associated



key system if capacity is available. Current drain
is .030 amps at -24 Vde.

5. MAINTENANCE

501 Maintenance is limited to checking for blown
fuses, loose or broken connections and
verification that the wiring is good.

5.02 When trouble is suspected in the 278A unit

have customer remove all wiring from
terminals C1, C2, CT, CR, M1, M2 and GND, then
replace unit.

Do not attempt any tests or repairs
to the CPE.

ISS 1, SECTION 518-010-116

5.03 When in the judgment of repair personnel
the trouble is located in the CPE, the customer

should be notified so that proper maintenance can
be initiated.

6. COMPATIBILITY
6.01 The 278A adapter is compatible with the
following:

e DIALOG and HORIZON

e 211A, 232B, and 401 KTUs - Manual Intercom

Page 3
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131416 1N § :

53116 1N,

Fig. 1—278A Paging Adapter
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TABLE A
OPTION STRAPPING
TERMINAL
OPTION
A B Cc D E F G H J K
DIALOG o——0
HORIZON o-——0
1A1: 211A or 232B, KTU
(nonlocking) 0—t0
1A2: 401A KTU (nonlocking) o—-o
1A2: 401A KTU (locking)
Background Music* o—o | o—fo
* Provide in first 278 A only.
( 278A 278A
10 VAC N 3
LAMP ASSOC st
. A
W/SIG KEY (IF PROVIDED) %‘ G o
o
LAMP ASSOC. * 7
W/K.T.U By o
1)) o— 7
e et C.0.A.M.
A LEAD OF S.6. KEY AMPLIFIER [ o a.m
@ & E. AN
J QUIPT.
TEL. BI2 CR
EQUIPT. %) % ) ﬁggié'"'
R A m2 SOURCE
QD O
7
T R M1
%) o>—F——-
-24v ! GRD
Q J
GRD - * THE SIG. KEY SHALL PROVIDE A GRD.
\ZJ TO THE 378A ADAPTER
e NOTE: THE LG LEAD ASSOCIATED WITH THE

S.G. KEY SHALL BE TERMINATED AT GRD.

Fig. 3—Connections for 1A/1A2 (Nonlocking Sig. Key)
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TEL.
EQUIPT.

TEL.
EQUIPT.

ISS 1, SECTION 518-010-116

278A 2787
£10 VAC - N
—Q Q—————— | cusr.
b??’x’s‘ﬁ?‘vmi IF PROVIDED) B! g2 wadier
SWITCH
D %,
-24y il ®c1 N
2}
82+ s C.0.A.M.
A LEAD OF S.G. KEY % J AMPLIFIER | g a.M.
A LEAD OF PICKUP BZzz b EQUIPT.
KEY FOR INTERCOM : Y C.0.An.
MUSIC
A M2
R SOURCE
—Q > )
T R M1
Q o>———
T
24 GRD
v @ /
-V
GRD
—Q
GRD
Fig. 4—Connections for 1A2 (Locking Key)
( 278A 278A
< N
%] Q———— | cusr.
BY co ACCESS
SWITCH
@ e |
c1
24 SWITCHED ara 7, D
\ %)
o or C.0.A.M.
GND @ AMPLIFIER C.0.A.M.
% p EQUIPT.
BI2 CR L
Q——— Yc.o.am.
@ MusIC
R A ma SOURCE
—Q — )
T R M1
—Q o————
T
-24V 2 GRD J
-V
GRD
—Q
GRD

Fig. 5—Connections for 6B Intercom System (DIALOG)
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SECTION 518-010-116

¢ 278A 278A

3 )
%] % cusT.
c2 ACCESS
BN SWITCH
2 O— J
+10 VAC ‘g" cé N
ot ot C.0.A.M.
SWITCHED GND. AMPLIFIER | o 0 ..
32 ?R J EQUIPT.
TEL.
EQUIPT. Q@ o>———— ) C.OAN.
R A m2 SOURCE
@ e
T R M1
%] %3
T
-24v A GRD )
-v
GRD
Q
L GRD
Fig. 6—Connections for 32A C ication Sys (HORIZON)
Page 8
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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:

@5D-69136-01—Key Telephone system No.
1A, Line and Signaling Circuit

@5D-69199-01—Key Telephone System No.
1A, Intercommunicating Line Circuit with
Dial Selection

@5SD-69105-01—Key Telephone System No.
1A, Private Line Circuit
2. CONNECTIONS
201 When central office or building battery is

used and the fuses at the supply are not
readily accessible, fuse as shown in Table A.

202 Connection Index:

Fig. 1—50-Type Key Telephone Units, Connections
Fig. 2—51A Key Telephone Unit, Schematic

Table A—Fusing Arrangement for Central Office
or Building Battery

Fi

g. 3—52A Key Telephone Unit, Schematic

Fig. 4—53A Key Telephone Unit, Schematic

Fig. 5—54A Key Telephone Unit, Schematic

Fig. 6—55A Key Telephone Unit, Schematic

Fig. 7—56A Key Telephone Unit, Connections

Fig. 8—56A Key Telephone Unit, Schematic

Fig. 9—57A Key Telephone Unit, Schematic

© American Telephone and Telegraph Company, 1970

Printed in US.A.
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SECTION 518-112-420

T0_AUTO. 52 TO AUTO. T0 AUTO.
CUTOFF o CUTOFF CUTOFF 524 534
coNT okt | §EY, CONT CKT CONT CKT | KTu KTU
7 CONT CKT
H|B|R|T H|B[R|T H|B|R
. l—l g l— r L
Toco |L ?\D vo co [L toco |T ) 10 TIE -————@
oR PBX OR PBX OR PBX LINE EAJO
LIN LINE LINE DIST R
¢ ® 5 5 ® —®
. ‘. ‘.
T = T T 3 T
T0 258 R T0 258 T0 258 T0
H meld: Gannmeld. annmpg kil
R R R
s ) (5)
10 T0
PICKUP A PICKUP PICKUP s ()
KEYS KEYS KEYS
B = 8 B =~ @
8 ) [) @
H H H
¢ 5 > s 0 ®
10 10 0
4
LP LP LP P
*° N[ & (N[ O L)
LAMP | L6 LAMP| LG @ LAMP| LG @ LAMP | LG @
© >
20-voLt [ 6RO ()~ GRO GRD {3 GRD ) N
DC TALK | BAT. 3r r—’\'sf LK \l.a/ &
* 14 L——@ 14 @
N N N N
Lamp  [(GRD ~ GRD. ” GRD m GRD ®
POWER | oy T O ) 8)
: R fon e
INTERCOM [ I POWER |grp
PICKUP | g SUPPLY |
KEYS @ » /@ @ @
t + d + + /2
(i8) = (18)- = —(i8) = 18
) BAT. () BAT. = BAT. (%)
p i T\~ ABTO S|
* A Lo\
\L L 20, 20
Seiasr—
BASIC
L 8 L
(: Y——-= \(: ) ONIT _—\\@ _.<: )
3R N BAsic
UNIT
+—" oo S——
AUDIBLE
L R | siGNAL
@_ :ITNHE @— @ @
8 L
@_ @— 6TH @ @
LINE
L B STI ey
@'— sTH. 2 @ 25~
L
: @t D
co
3 & |
‘ @ sn D——

# CONNECTIONS SHOWN ARE FOR J8673ID, LIST | OR JB673IA 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 1.6 AMPERES, NO CIRCUIT FUSES AT EQUIPMENT ARE REQUIRED.
WHEN USING TABLE A, REMOVE STRAP ON TS B OF 5I1A KTU BETWEEN TERMINALS 19 AND 20.

1 FOR LINE BUSY LAMP ON INTERCOMMUNICATING
LINE, ADD WIRING ON 51A KTU AS FOLLOWS:
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).

Fig. 1—50-Type Key Telephone Units, Connections (Sheet 1)
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70 TIE
LINE AT
DIST END | R

—

T

—

TO
PICKUP
KEYS

T0
SIGNAL ——l
KEY

X
»
G'Bé) as

KTU

T0
STATION | g

TO
PICKUP
KEYS

To S
SIGNAL ——f
KEY

) I |
RPOORAORIROO O

O,
: O
LP [
:gnP L6 0 Iﬂu? LG
(2)
GRD GRD
( o —(13) 13
14 @
N
GRD ®) GRD %
B B Or——-®
SUPPLY |—— @ @
BAT. —(®) BAT. @
;:?‘ ABTO () A %0
L L]
;‘:sucL @ Basic _@
UNIT |B 22 UNIT 8 | __@
|| __@ 105v @
STI @) STI @
ST 70 ST ”
<o (7). £o 27

1SS 1, SECTION 518-112-420

S7A 37
KTU KTU
TO ICL TS A TS e
PICKUP R
oo (1| 10816 [D L ORB
CONTROL @ CKT FOR } STA 2,384
CKT OR | o FLLINE | o
FL LINE \——-—@ Lawes (2L 5
LAMP > -
CKT STA [ POWER
2 AND:3 __® SUPPLY 3
FOR
A GRD 10
——@ Lamps (SRR L 7 T
CSTA2 . L ORB :4::::
@ STA 5,687 | fits
CSTA3 @ LORB NOT
/ STAg,9.80 | PROV
TO AUTO, | C STA 4 © X3
CUTOFF () STA 2,3.84
CONTROL
csTas . w6
S'L(TL':: o o STA 5,6,87
LAMP 0
csTAE O
T @ STA 8,9.80 J
CSTA 7 @ ,on ]
e () A
csTA S = M T |48s
7
CSTAS a2 R
H
CSTA O _@ L -r
N
q 8_COMMON / R
3 O /'\} STA
R STA 2 @ | + |28
7
R STA 3 . (] = /Y
[ STA O
RSTA 4 @ : TJ
RSTA S _. .
AUDIBLE (®) (9
SIGNAL | g sTA & - O
I
2 BAT. N
RSTA 7 \@
R STA 8 _@ GRO _@
20-voLT
RSTA S : CSiGR| oo
R STA O
< —® ®
AupisLe [GRO _@ @
SIGNAL | BaT % OR
Sonen | tosvt _@ ®
N

Fig. 1—50-Type Key Telephone Units, Connections (Sheet 2)
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SECTION 518-112-420

TABLE A

FUSING ARRANGEMENT FOR CENTRAL OFFICE OR BUILDING BATTERY
o) FUSE o s 524 53A 54A s5A <41 ol
GRD 1 13 13 13 13 13 13
BAT. 19
BAT. 21 19
BAT. 31 19
BAT. 4 19
BAT. 51 19
BAT. 6} 19
GRD Misct 14-22
BAT. 16-20*

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

BAT. A t 20
GRD t 21

BAT. B 1 22
GRD 1 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.

{ One 2-amp fuse per circuit.
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ISS 1, SECTION 518-112-420

TSAOR B
(IST OR_2ND LINE) TSAORS®
Ll (IST OR_2ND LINE)
o ! 2M i
28n ) 3 TN
T0 CO OR
PBX LINE CKT Y TO 288
—‘o—;:— 381 Kruas
5 a | RECO
[ [ ] TO KEY
o FAND TEL
oKt
4 M
(e
=0
7 [
! SR
'g Phlessa o -3
T I R 3
g ' Qe F " L
Ld
. q 2
o
14 -70 26-VOLT DC = ~
& = I SIGNAL
POWER SUPPLY GRo | 13 LANP
BAT. | 18
TO LAMP
POWER SUPPLY | Grp |
! + TO
rl_l T0 i gp JONES BLOCK L sionaL
1”7 2 3 | 4 LAMP
'*3 t! Yy
o aTe 2°mF! 1sa
A 38F STF
k) soon 1k
BAT. | 20 | P-100n qJ
— Ot o TO KEY
14-T0 26-VOLY OC 31000 lgye [17| o FAND TEL
NISC PWR SUPPLY | grp | 14 48R STR e cKT
1en = i
BAT. | I8 ) 4 | L) 3
rocouuosn — i |:I; Tse
AUDIBLE SIGNAL 2
POVER SuPeLY 880 g LINE NO. L@—R TO
1 e
- \ oM
& 8
g J B Le SIGNAL
-5 J ! 238n 13
s+ -4 - [30] rL...--..
Sqel e 72 fe 519 | fof fa] fe
L LHEERT
:'[ 'Sa) |2
= 23sn 1880 &
> 12000
] RES 3
] ]
T8a | 20 n§ 140 260 210 220 230 24( !s{> 26 24 028 O26 027 ou_]ﬂl
| 21 11 12 s |
LINE NO. 160 Tk L (8 fC I8 1L 18 L o lst |sny

TO SUCCEEDING KTU

Fig. 2—51A Key Teleph Unit, Sch tic
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SECTION 518-112-420

TS ON
82A KTU TS ON
sakad s2A KTU
1 - e
L 25N IM 3 T
PRXLINE cKT L #
LINE CK' L [ . T0 258
R |2 M A SR L KTU(AS
(R) L 25nq 2]2M Tz B REQD)
SUFXZ (S) X< 2UF B L Lot~
Vik ag 7! [ TO KEY
—F [
- o2 o I AND TEL
1400 9 €KTS
3 > < | = HO- H
w(3r) (37)m arm2l 2| o 0
b3 < [ mal Lo
A OR 8A T-1550]3M[p22n
THERM R 2 0 s-230 7| B
SR -
2" 3J5l2380 E_g
VAR Y gl E{I’* - nl o
=3 (R O W Lo T0
e - 2 LG " SIGNAL
__})—J LAMP
8ar. | 19
TO14 - 26 VOLT
DC BAT. SUPPLY | gnp| 13
——tO-
ar | 18
10 LAMP [GR$T<
POWER 4 T |
SUPPLY 15 s o
[ 26 020 o16 Q22 ©OI7 023 024 025 QI4 27 028 S2h YU
Jst o la ] . Lk lco
TO BASIC OR PRECEDING UNIT
Fig. 3—52A Key Teleph Unit, Sch tic
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ISS 1, SECTION 518-112-420

TS ON
$3A KTU
18 +
O-1BATORZ | 6 Lanp
- POWER
'S |GRD AND LG | SUPPLY
co N
ATOR) o L2 1 1o sianaL
TS ON _TL..O__‘ 12 La [LAMP
534 KTU | 235 o D
aT
1 =10
o [ 38 L 8
T X Ll
4 2 I— 2 |2a L
3 T
i | S & %
-
TO TIE LINE T £ i I
CIRCUIT AT < 2UF T~ [ ST =
DISTANT END Log mip ason q1se] TO BASIC
5BF 2 ‘ 26 ST | UNIT OR
Pr-i00n de_7TF L 2 YT PRECEDING
. SBR I—H{:. 20000 =) " T o UNIT
2 =1} 3 K A
& 3 8TR $Pp2-1001 =l 1 F
\ = =
°1 3 2UF 238 STI
T0 PICKUP KEYS | 27 co
ATKEY STATIONS | | § o
~
R 13 GRD
C o~ ) 70 14 -26v
FDC POWER
A BAT. [ suppLy
L& L] 7
Fig. 4—53A Key Teleph Unit, Sch tic
TS ON
TO SIG KEYS IN KEY 54A KTU
T 7 8 Tt rou-2ev =
. s it TO PICKUP KEYS DC POWER -0
. ‘:" “z b AT KEY STATIONS SUPPLY 2 | To StGNAL
RIVATE LINI / -\ 7 N\ 113 LAMP
Js r] R lsnn l"“‘ s
TS ON L6
S48 KTV [ 7 8 40—33 s0—o6 Sis &sJ [GRD AND LG TO LAMP
'8 BAT. OR ¢ [FPOWER
SUPPLY
RI
4 21 LYy
337 P
T8 13202
’ —
_l 21 | 5B ST
RO I T 4500
I }—_‘
TS ON 2 3 T el I v 4 20| A aND TO
S54AKTU \ LR N T
i1t N : 2 14 LK
il DY s, 1 I¢ | T | : ' .
| T < 2uF )
T2 te 6! 22 B | TO BASIC
7141 2200 _14,__1 | UNIT OR
T0 TIE 5I R PRECEDING
LINE CKT = 2 Y8t SBF i 2 UNIT
AT DIST END o Pi-100g 4@ TTF__ 11
6BR a0l
1 st | 1} R 3
R |2 s, ¥a 8TR 4F Y
— A 3T/ P2-100n THERM st []
€ 4 df 25000
o |osvi3 ) AW 38 :f 26 sT
RINGING { 5 o "l R | R X i 7]
suppLY | g |16 =L 2uF | vk 18 R 1 25 ST
e sax s X3oa
- 1T§ VAR 27 co
Fig. 5—54A Key Teleph Unit, Sch tic
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SECTION 518-112-420

TSON
SSAKTU
LG
SIGNA
L
co I ]L ORLP | LAMP
[\ L ORLP
TS ON 2 3
SSA KTU 1 1
MEL 4% N
To YA E-LI , FITYY 22 é
RINGING ~
suppLy | RN, 2 B4 Ll o .
T O
RO 3 3¢,
/T | 2 I 3 2UF . _:oz
é 1 (. T8 51.' =
hi I en [1t+ 23" A VIR ¥ as0n “-ﬂ-
STATION I It
I 4500 nr . o Ugn TO BASIC
= 2 3 ot 26 | UNIT OR
R |2 2 U pTsadblam a— | g T |l 8T PRECEDING
\ H t 3 [ = 1 I 2 |
5 14e s-76 0 4PN 5¢m
L SBF || 20 A
R Pi-100n L 1TF I
M 8TR
R4 P2-1000  LEBR |,y
Pt 2
T 27 co
2 '
o= —J
TS ON 7 __8 6 15 I3 .4 I3 _19 15 |18 25
55A KTU »—0 >—o" o o Q 2% |
BEd -}
Q| » -] -
had (5 - 5| a SI = g o
YO $1 KEYS IN KEY TEL SET TO PICKUP KEYS 14~ TO 26~ TO T0
OR TO INTERCOM PICKUP KEYS AT KEY STATIONS  VOLT DC LAMP POWER  BASIC UNIT
AT STATIONS ARRANGED FOR POWER SUPPLY
USE WITH PRIVATE LINES SUPPLY

Page 8

Fig. 6—55A Key Telephone Unit, Schematic



TS (K2)

To co

NOT ARRANGED
FOR MOLDING | R |

TO 818 KEY

AT MASTER
KEY STA ]

XX TITIALY:

©® 000

%* |F HAND GENERATOR PROVIDED, OMIT RINGING SUPPLY ON
OF K3 AND THE "S" AND "G" LEADS ON

t IN KEY TEL SETS CONNECT GN-W AND R-W CONDUCTORS

T
TO
CONTROLLED
R | STA
T
TO

MASTER STA
R_ | PICKUP KEY

T\

R |10
MASTER STA
ARRANGED

KEY AT
MASTER KEY

CT | STATIONS t

RING SUP FOR
AUD SIG AT
CONTROLLED STA

HAND GEN IF
PROVIDED *

14 TO 26
VOLTS DC

@ anp (®) oF k2

~ GRD

ISS 1, SECTION 518-112-420

TS (K3)

@ ano (®

TO CT TERMINAL.

1o0svi

¢ GRD

BAT,

@é@éé@é@@@@@@@?

¢

|

IN EXTERNAL KEYS STRAP CT AND LR TERMINALS, EXCEPT FOR THE 6040C

AND 604IC KEY STRAP THE CT AND ONI.

Fig. 7—56A Key Telep

Unit, C

ctions

AUD SIG AT
MASTER STA
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SECTION 518-112-420

BF
10,
T L CT
| 340 T
-05ve 9 ry I [ 2];"
T0 RING Q I‘ 1T
SUP WHEN 7 . S
(/] O ua 4
N | 6 I
T " 54 : 9y 8
- | | S 7
- 2 " Ul 550
HAND Lt
GEN (299F \ITF - 10BF Lt - " A
suBs) L P-550
WHEN RING. P-1150 128 1750 C 1|2
! Rl 5-550 —~
suP 18 1BR 127 T 2
ot s-nsa||izer W= o 1 b4
PROVIDED T Q-
R 12 1 ssa
a8 7‘ 1 8
¥ B of 1
k4 I |
il |
1 s 144 R
1 20F
13 S It
T | _.rﬂ t T LAY
—— ] ]
0 co i v s
LINE CKT 1!
EQUIPPED 8t s
WITH )
asv Lo
eaTTERY | R 2 2
g A Iz
A P2 b
i 502 [am |3
l )
w|  am[pi- o v L2
2 508 T
4 13,0000 ot
.l HO (L)
SR M4
2380
LI
A T
I
FT—
t
!
c s
2700
T TA -P—-—lz
L BUZZER L
" 2 '
w T
rﬁ:- A T-15.50
2m| 250 —~
o-uon} w H
M Js-zsn
13 14 ] 6 7 ls o 10} P28 1 L 12 4n
R cT v R T e T Ir nole
_— | W N ~
KEY AT A YO PICKUP TO KEYLESS STATIONS TO PICKUP KEYS AT KEY
KEY STATION KEYS AT KEY OR TO PICKUP KEYS AT KEY STATIONS ARRANGED
(NOTE 1) TEL STATIONS  STATIONS NOT ARRANGED FOR HOLDING
FOR HOLDING (NOTE 3)

Page 10
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ISS 1, SECTION 518-112-420

2008
— €017Y KEY
RET COIL ‘ﬁ
2000 vV—y9
4
1 2 3 ) s
RI /
3] 2 30T / 4
1
|
[l €34 YD SUBS WITH
4308 Dyt 104A IND COIL
L2 GN GN Y
I; 2 4 R o s
- K
3 71N 0.5 UF
¢
AN0.8 UF
© sL TO 21F-3F,
on_ |r c u 2116-3F OR
® 211E~3F
HAND TEL
SET OR
EQUIVALENT
c
u A R BK
_— Ll
. Yl R R
v/l
2 UF 8L BAT. 4 Y
P,
RI — 5.8} S
0:5 UF 3 OR 4-1/2v
V4
1T
" R TO SIG KEY
- T AT KEY
37250 STATIONS
] WHEN RING
= SUP 15 NOTES!
PROVIDED t. (A) WHEN A KEY TEL SET IS USED AT THE KEY STATION, CONNECT
THE GR-W AND R-W CONNECTORS OF THE KEY TEL SET TO THE
CT TERMINAL .
- & (B) WHEN A MAND TEL SET WITH SEPARATELY MOUNTED KEYS OTHER
THAN 6040C OR 604IC IS USED AT THE KEY STATION, STRA THE CT AND
/ LR TERMINALS OF THE KEY. WHEN A 6040C OR 604IC KEY IS USED,
STRAP CT AND ONi TERMINALS OF KEY.
2. SIDETONE BALANCE IN ACCORDANCE WITH LOCAL INSTRUCTIONS.
Ry @ or ©
3. CONNECT RINGER AND CAPACITOR OF KEY TEL SET TO T AND R
TO AUD S16 TERMINALS IN SET.
AT MASTER
STATION
B o= TS K2
J D= Ts ks
3 14 1
BAT. Tsno
S———
TO 14-26v OC
POWER SUPPLY
Fig. 8—56A Key Teleph Unit, Sch tic (Sheet 2)
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SECTION 518-112-420

A 8
TsB 23 !
I TSA
acrD_ |19 3TF
10 DC P-670 38F | T I(')‘DKEV
BATTERY | TEL CKT
SUPPLY 4TR 2 R | (STATIONS
A BAT. |20 48rR¢-Ts-67n 2-0)
! ——-oz———-{:
coro |24 A 14 8
OR 6 177K NETWORK A ;gmou
204E SELECTOR 18 AUDIBLE
8 0.5UF |51R ¢, —B
b AW oon ¢ 2 ) 2 SIGNAL
16
480 ON B AL
ROT.A 3
T0 g OSVF 1000 o T ~ 8 a3t 2 i7(r
AUDIBLE =Tt 5 /"0"'—<‘ -
36"&‘:‘# 4 T-700 N s |18 | g
P-68.0 o0t
SUPPLY — 1 <5 o
RLS q\_19 R
'?H'I RM LM \- =6 o
=~V 20
$-700.0 10 LIPS .
C BAT..%,[25 21
%, R
OR10SVZ | c[g_ 1 L Tl FOT—<8 o
TSA 1 I 22 IR
| _o..._(
aj !l 3 4,1 =
43 23| R 6
8 8 Y
ST 38|
58 ¢ 4oo!rl1.H|' 5T 950:\" : STATION
E TSB NUMBERS
TsB | 2 2 L§ 1
—TreE .l
B 6RO |2! a ¥y C 5 L
TO DC 10—
BATTERY A A C
22 6 T0
SUPPLY B _BAT. 4’} AN~ -0 SIGNAL
1,000UF 3on LAMP
BAT.OR*| 3 KS-13918 184 4 LG
TO LAMP (
POWER 4 8
suppLy |SBQORS
NOTE: SECOND SELECTOR "A"
NOT SHOWN. USED ONLY WHEN
FLASHING LINE LAMP IS PROVIDED
Fig. 9—57A Key Teleph Unit, Sch ti
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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.

102 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—#1A, 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—917B 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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SECTION 518-112-421

Fig. 13—20A Key Telephone Unit, Common
Audible Control Circuit
Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Page 2

14—28A Key Telephone Unit, Noise

Suppression Circuit

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

16—30A Key Telephone Unit, Time-Out

Circuit

17—31A Key Telephone Unit, Battery

Feed Relay Circuit

18—3838A Key Telephone Unit, Lamp Wink

Circuit

19—384A Key Telephone Unit, Make Busy

Lamp and Key Circuit
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Fig. 1—7A Key Telephone Unit, Private Line Circuit
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GRD
TO DC _®

POWER
SUPPLY BAT.

TO STATIONS ARRANGED
TO PICK UP INTERCOM
LINE OR PL CKT

-
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CONNECTIONS

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

Circuit
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Arranged for Automatic Cutoff of CO, PBX or Private Line Circuits
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Fig. 19—34A Key Telephone Unit, Make Busy Lamp
and Key Circuit



BELL SYSTEM PRACTICES SECTION 518-112-422
Plant Series Issve 1, July 1970
AT&TCo Standard

SERVICE
1A KEY TELEPHONE SYSTEM
INTERCOM SERVICES

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

1.01  This section provides connection information

for the signaling and cut-through key telephone @518 Division, Section entitled “Service-1A
units used in intercom service arrangements for Tie Line and Control Services”
the 1A Key Telephone System. A schematic and
connection figure is shown for each key telephone
unit.

2. CONNECTION INDEX

102 Information in this section was formerly

contained in Sections 518-112-404, 518-112-409 Fig. 1—3A Key Telephone Unit, Intercom-
and 518-112-416 which are hereby canceled. municaticating Signaling Circuit
1.03 For additional connection information, refer Fig. 2—13C Key Telephone Unit, Automatic
to the following: Signaling Intercommunicating Circuit
@5D-69199-01—Key Telephone System No. Fig. 3—29A Key Telephone Unit (Cut-Through
1A, Intercommunicating Line Circuit Relay Circuit) with 6C, 25B, and 26B
KTUs Arranged for Automatic Cutoff
@5D-69091—Key Telephone System No. 1A, and/or Flashing Line Lamps for Intercom
Line and Signaling Circuit Line with Dial Selection of Stations.
9!9__®
nREeT 1O . =
BAT. o L . |
—® : e 0 8
TO SIGNAL KEY _(s @— 8l ¢! 3
8
@— 8t 10000 ‘% 78 3
Bl 2 r—g
TO AUDIBLE !
- SIGNAL AS 4[ i ;,————43
@_ Bl REQUIRED i 4
6} 1 ¥s ?
o=
SCHEMATIC
@

CONNECTIONS

Fig. 1—3A Key Telephone Unit, Intercommunicating Signaling Circuit

© American Telephone and Telegraph Company, 1970
Printed in U.S.A. Page 1
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M WIRING AUTOMATIC CUTOFF WITHOUT FLASHING LINE LAMPS PROVIDES ONE 258 KTU PER
STATION AND 268 KTU PER FIVE STATIONS.
FLASHING LINE LAMPS WITHOUT AUTOMATIC CUTOFF PROVIDE ONE 6C AND ONE
29A KTU PER STATION.
W WIRING AUTOMATIC CUTOFF WITH FLASHING LINE LAMPS PROVIDES ONE 25B KTU PER
STATION AND ONE 26B KTU PER LINE PER FIVE STATIONS AND ONE 29A KTU
PER STATION.

X WIRING

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
AT&TCo Standard

SECTION 518-114-105
Issve 2, Janvary 1979

REFERENCE
1A1 KEY TELEPHONE SYSTEM
IDENTIFICATION AND ARRANGEMENTS

1. GENERAL

101 This section covers identification of various

components of the 1A1 Key Telephone System
(KTS) and provides service feature arrangements
in the form of block diagrams. Refer to Section
518-114-425 entitled Service, 1A1 Key Telephone
Units, for connections for arrangements covered in
this section.

102 This section is reissued to add information
on the 1A2 KTS features and station features
adaptable for use with the 1A1 KTS.
2. IDENTIFICATION
201 The main components of a 1A1 KTS are key
telephone sets and/or nonkey telephone sets
(with separately mounted keys) used in conjunection
with the appropriate key telephone units. The
complete system also includes power supplies,
cabling, distribution terminals, adapters, fasteners,
and mounting facilities such as apparatus mountings
or equipment cabinets.

202 The 1A1 KTS provides the following station
switching service features:

e Holding on central office or PBX lines
o Visual and audible line signals

e Intercom

o Conferencing on two PBX lines

o Cutoff, exclusion, and selective privacy
e Private lines.

203 The 1Al system line circuit requires an A
lead between station and line equipment for

control. A station ground (Al lead) must be
furnished per station to control the line circuit A
relay (via A lead) through the station switchhook
and pickup key contacts. Local power must be
furnished since there are no supervisory relays
connected in series with the central office or PBX
line to control a hold condition.

2.04 Incoming signals are indicated audibly and/or

visually. They may be steady or intermittent
in operation. When a call is answered, relay
operation silences the audible signal and changes
the flashing line lamp, if provided, to a steady
busy lamp. A common time-out feature is provided
which releases locked-in relays and extinguishes
incoming signal indication if the call is not answered
within approximately 30 seconds and if no other
line in the system is busy. The overall time-out
interval varies from an extremely short (or no)
interval up to 30 seconds, depending on whether
the thermal control element has had sufficient
time to cool following its last operation.

2.05 Key telephone units are individual circuit

packages which provide switching and control
functions and are arranged for panel mounting in
standard equipment cabinets or apparatus mountings
(Fig. 1 and 2).

2.06 Table A lists the 1Al-type KTUs and the

features they provide. W®Table B lists the
adaptable 1A2 KTU features and station features
for use with the 1A1 KTS4

1A1 KTS OPERATING FEATURES

A. Hold

2.07 Permits holding of a central office or PBX
line while using another line at the station.

Hold circuit characteristics are explained as follows:
Depressing the hold key opens the line circuit A

NOTICE

Not for use or disclosure outside the

Bell System except under written agreement

Printed in U.S.A.

Page 1
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i
=
-
L

Fig. 1—1A1-Type Key Telephone Unit Mounted in a 16A Apparatus Mounting

lead causing A relay to release. H relay operates
on the momentary station short, then holds on line
current.

B. Avudible and Visval Signals
Audible Signals

2.08  The ringer may bhe connected to an individual

line or wired as a common ringer for a
group of lines. A bell or buzzer may he used as
the audible signal for one or more groups of stations.

2.09  Use of a 1A1 diode matrix block can provide

flexibility in associating several key telephone
system lines with one or more common audible
signals,  Matrix units consist of two eleetrical
groupings —lines and ringers.  Small elip-tyvpe
mounting terminals are furnished in multiple
combinations on the face of the unit. Pigtailed
diodes (4461°) are hand-inserted hy the installer at
appropriate electrical crosspoints to associate any
line(s) with any ringer(s) connected through the
unit.  See Section 461-620-100 entitled Matrix

Page 2

Block —1A1, Identification, Installation, Wiring,
and Maintenance.

Visual Signals

2.10  Vizual signals are furnished as illuminated

buttons in multiline telephone sets and
separalely mounled kevs or in separate lamp
indicators as follows:

e [lashing lamp, locked-in or nonlocked-in line
lamp, signifying an incoming call

e Steady lamp indicating line busy or, in some
cases, hold

e Winking signal-line on hold.
C. Make-Busy and Key Circuit
2.11  This arrangement is not usually considered
to be fundamental to key telephone system

service. It provides a means for busying out a
20 or PBX line {or o group of lines) to incoming



Fig. 2—Rear View of 1Al1-Type Key Telephone Unit
Mounted in a 26A Apparatus Mounting

off-hour traffic. Outgoing traffic is not affected.
It connects to central office or PBX ecireuits which
provide the make-busy fealure. A separate control
pair is required for each line or group of lines to
be made busy.

D. Intercom
Manual Intercom

2,12 This intercom feature enables two or more

stations to be connected to a common talking
line, usually on the same premises. A person may
communicate with other persons at one or more
stations connected in the system without the use
of a central office or PBX line.

2.13  The intercom line may be provided with a

line and busy lamp and associated key
telephone units. In addition to controlling these
signals, it may also control the time-out feature.

2.14  Pushbutton and buzzer signaling devices are
generally associated with the talking line
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among stations. The signaling buttons may be
part of the key telephone set or may be externally
mounted 1-, 4-, 8, or 12-key button assemblies,
or combinations of these keys. The buzzer may
be mounted either externally or within the set.

Automatic Intercom

2.15  This intercom circuit is arranged to signal

automatically from one station to the other
by going off-hook and to signal manually in the
other direction. This is referred to as a 1-way
automatic intercom line. When the same
type line is arranged to signal automatically from
either end, it is referred to as a 2-way automatic
intercom line.

E. Conferencing

2.16  Two PBX lines may be bridged for conferencing

purposes under control of an exclusion key
or nonlocking key at a key station. This can be
accomplished without returning the handset on-hook
and without the assistance of an operator. When
the station is equipped with a speakerphone feature,
a nonlocking key arrangement should be used to
control the bridging circuit.

F. Cutoff and Exclusion
Manual Cutoff and Exclusion

2.17  The cutoff and exclusion features are similar

and differ only in the manner in which they
are provided. Both of these features are controlled
by the operation of a mechanical device as follows:

(a) Cutoff: The turnbutton key must be

operated manually to disconnect or to
reconnect various arrangements such as an
extension ringer.

(b) Execlusion: The exclusion key is part of

the switchhook assembly; it is operated
manually by pulling the plunger up, and restored
automatically when the handset is replaced
on-hook. This ecircuit excludes extensions or
other stations having access to the same line.

Automatic Cutoff and Exclusion
2.18 The cireuit functions of automatic cutoff

and exclusion are based on the station
supervisory relay operation.

Page 3
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(a) Cutoff: Optional arrangements can be
provided to cut off stations from the line
as follows:

(1) Station can cut off others but cannot be
cut off.

(2) Station can cut off others and can be cut
off, except during a call.

(3) Station or groups of stations cannot cut
off others but can be cut off, except
during a call.

(4) Station or groups of stations cannot cut
off others but can be cut off at any time.

(b) Exclusion: A main station may be arranged

to exclude automatically one-or more secondary
stations regardless of whether or not the stations
are in use.

G. Private lines

2.19 A private line is a metallic circuit between

two stations which may or may not be on
the same premises. It is used when two customers
desire direct communication with each other without
the need for routing the call through a central
office or PBX switch train. The kind of private
line service provided is determined by the type of
terminating equipment used.

2.20 A private line, arranged so that either end
can be manually signaled by the other, is
referred to as a ringdown private line.

2.21 A private line, arranged for signaling

automatically from either end when the
handset is lifted, is referred to as an automatic
tie line.

2.22 A private line, arranged for signaling in

one direction automatically and in the other
manually, is referred to as a station line circuit.
This circuit differs from the ringdown private line
in that the station end requires no line circuit or
other additional equipment.
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P1A2 KTS FEATURES AND STATION FEATURES
A. Music-On-Hold

2.23 This feature transmits music from a

customer-provided music source to calling
parties on CO or PBX lines that are placed on
hold.

B. Audible Signal Suppression

2.24 This feature provides a circuit arrangement
to suppress audible alerting signals on a line

or lines associated with a multibutton telephone set

when that station is in an off-hook condition.

C. Power Failure Transfer

2.25 When local commercial power supplying the

KTS fails, local ringing on CO lines cannot
continue. The power failure transfer feature
automatically transfers the CO ringing current to
selected station ringers. This allows calls to be
answered on a limited basis during commercial
power failures.

D. Battery Reversal Toll Restriction

2.26 This feature disallows toll calls from restricted

stations but allows toll calls from unrestricted
stations. This feature can only be used with CO
circuits that provide a polarity reversal on the tip
and ring of the line on toll calls.

E. Rotary Dial Toll Restriction

2.27 This feature provides toll restriction on

rotary dial lines where CO toll diversion is
not available. This rotary dial restriction circuit
may be optionally provided with piggyback circuit
modules to provide digit absorption or to allow
restricted stations to call foreign number plan
areas. It may be used for either loop-start or
ground-start operation, with ground-start providing
the most security against nonallowed calls being
placed.

F. Message Waiting (MW) and/or Station Busy (SB)
Consoles

2.28 The 6Bl selector console is an 18-station
MW console with SB lamps incorporated in
the MW buttons.



2.29 The 7B1 selector console is a 34-station MW
console with SB lamps incorporated in the
MW buttons.

G. Hands-Free Answering on Intercom (HFAI)

230 Each station to be equipped with HFAI

must have a 2A transmitter-receiver installed
as an adjunct to its regular intercom service. This
allows the station to be signaled by a 1/2-second
tone burst through the speaker in its adjunct, turns
on a mike-on LED (light emitting diode), and allows
called party to answer without depressing any
buttons. Called party has the option of using the
DO NOT DISTURB (DND) button or MIKE-OFF
button and the overriding adjunct operation by
pushing INTERCOM button on key set and going
off-hook; this cancels HFAI feature.

H. Voice Signaling on Manual Intercom

231 This feature replaces buzzer with 107B
loudspeaker where voice signaling on manual

intercom is preferred.4

3. ARRANGEMENTS

301 A 1A1 KTS can provide all or some of the
operating features listed in Part 2.

3.02 The type and size of a key telephone system
arrangement is dependent upon the following:

o Immediate needs of the customer
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e Future requirements of the customer

e Number and type of key telephone units
required to provide the desired features

e Adequate mounting facility for the key
telephone units

e Available space for mounting the associated
apparatus (cabinets, relay racks, power plants,
ete).

Note: All of these factors must be taken
into consideration in order to provide for the
orderly growth of any arrangement.

3.03 Where feasible, consideration should be

given to centralizing the arrangements. A
system should be arranged to permit maximum
flexibility.

3.04 Various system arrangements are shown as
block diagrams in Fig. 3 through 13. These
block diagrams depict the key telephone units
required to provide the services listed for that
particular arrangement. Refer to Table A for the
quantity of key telephone units required.

3.05 Refer to Section 518-114-425 for connection
information for the arrangements shown in
Fig. 3 through 13.
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TABLE A

PANEL MOUNTED KTUS — PRINCIPALLY USED FOR 1A1 KEY TELEPHONE SYSTEMS

ORDERING PANEL WIDTH
Guiot FEATURE OR OPTION QUANTITY TTeecH
KTU INCIeES CENTERS
201C Fuse-mounting unit and bridging terminal 1 per 7 fuses 2-5/32 5
ZOZA* . . .
C.ent.ral office or PBX line circuit (grounded 1 per line 3.1/32 7
202B* | ringing)
202C* | Central office or PBX line circuit ;
202D (Metallic or grounded ringing) 1 per line 2-19/82 6
: 2 per line
2088 | o it Ao (1 at originating | 3-15/32 8
204A . end, 1 at terminat- | 3-29/32 9
Ringdown ing end)
205A Station line circuit 1 per line 3-29/32 9
207A* 5-21/32 13
207B* | Dial-selective intercom circuit 1 per 6A selector ["g7/55 12
only system
207C
; ; ; ; 1 per 3 dial-
Flashing signal, intercom, and automatic o
208A% cutoff control circuit zgllfic;;ve intercom 8-15/82 8
200A* Fjlashing. intercom Without‘ wink 1 per 6 ll:nes 4.25/32 1
signal, time-out With wink 1 per 5 lines
210At | Wink circuit 1 per 5 lines 2-19/32 6
Manual intercom, ringing lamp, noise sup- | 1 per group of
211A% pression, interrupter audible signal circuit | common aud sig 8-1/82 1
Three central office or PBX lines and com-
212A* mon equipment for up to 6 lines As required 9-5/32 21
(grounded ringing)
213B Joint-use line circuit with holding 1 per line 4-25/32 9
227B Visual and audible signal control circuit As required 3-1/32 7
298A Blank 40.-term1nal apparatus unit for bridg- A weqilred 3.15/32 8
ing or miscellaneous purposes
229B Auxiliary relay circuit As required 3-1/32 7
230A* | Four central office or PBX line circuits .
] . o 1 per 4 lines 8-9/32 19
230B (metallic or grounded ringing)
Time-out and manual intercom circuit.
232A* | When equipped with a KS-15900, L1 electro-
mechanical interrupter, the unit provides 1 per system 3-15/32 8
232B* | flashing, wink, ringing, and busy-tone sig-
232C nal interruptions.

Page 6




TABLE A (Contd)
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ORDERING
GUIDE

KTU

FEATURES OR OPTIONS

PANEL WIDTH

QUANTITY

INCHES

CENTERS
7/16-INCH

233A*

Ten central office or PBX line circuits (me-
tallic or grounded ringing). Circuits termi-
nate on the back of the units in five
KS-16671, L1 plugs. A-25B connector cables
must be used for cabling to distributing
frame or equivalent. Lamp fusing is pro-
vided on the unit.

1 per 10 lines

23

49

237B

Bridging circuit for conferencing on 2 PBX
lines.

1 per 2 PBX lines

2-3/5

238A

Nine central office or PBX line circuits and
common equipment. KS-15900, L1 inter-
rupter is furnished and provides the signal
interrupter features as listed for the 232B
KTU. The manual intercom (BF) relay is
not supplied. Time-out control circuits are
furnished in three inter-strapped groups of
4-4 and 1 line(s). Straps are removable for
connecting individual line groups to supple-
mental time-out and interrupter apparatus.
Relay battery and lamp signal supplies are
wired in four double plus one single circuit
groupings.

1 per 9 central
office or PBX
lines

23

49

239A

Eleven central office or PBX line circuits
furnished in three inter-strapped groups of
4-4-3 lines. Each group can be associated

. with its own time-out and auxiliary inter-

rupter equipment. Relay battery and lamp
signal supplies are in five double plus one
single circuit groupings.

1 per 11 central
office or PBX
lines

23

49

* Manufacture discontinued (MD).

 Additions and maintenance only (A&M).
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» TABLEBY¢

ADAPTABLE 1A2 KTU AND STATION FEATURES FOR USE WITH 1A1 KTS

SIZE BSP
ORDERING GUIDE FEATURE OR OPTION QUANTITY ung CONTACTS REFERERGE
. 1 per7 CO 40
451B KTU Music-On-Hold or PBX lines 4 (Note 1) 518-215-401
Audible Sig Suppression 1 per station 4
421A KTU 4 0 518.215-403
Power Failure Transfer 1 per 5 CO (Note 1)
oW or PBX lines
Battery Reversal . 18
471B KTU Toll Restriction 1 per CO line 4 (Note 1) 518-215-401
Rotary Dial : 40
* & i
479B KTU Toll Restriction 1 per CO line 8 (Note 2) 518-215-401
6B1 Selector 1 per 19
Console iti stations
Mes;age Waiting a.md/or 518-010-111
Station Busy Indicator
7B1 Selector 1 per 39
Console stations
2A Transmitter- Hands-Free Answering .
Receiver on Intercom (HFAI) 1 per station 918:010:115
107B Voice Signaling on Manual .
Loudspeaker Tifercom 1 per station 518-010-109

Note 1: The 259-type KTU may be used to mount 18- or 20-contact KTUs (4-inch). The 242A KTU
may be used to mount 40-contact KTUs (4-inch).

Note 2: Requires a mounting facility with two 40-pin connectors in a vertical plane [642A panel
(Section 518-215-419), 69D (Section 518-215-420) or 110A (Section 518-215-422) apparatus

mounting.]

* For use where CO battery reversal is not available.
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209A KTU
LAMP FLASH,
TIMEOUT OR
POWER
FAILURE CKT

2024,8,C,0 OR
230A OR B KTU
CO OR PBX LINE CKTS

210A KTU
WINK CKT

Fig. 3—Block Diagram of CO or PBX Line Circuits
(202A, B, C, or D or 230A or B KTUs) With
209A and 210A KTUs for Line Pickup and
Hold, Line and Busy Lamps, Metallic or

Grounded Ringing, Time-Out, Power Failure,
and Lamp Wink

W) INTERRUPTED COMMON
AUDIBLE SIGNAL USING 210A KTU
RELAY CONTROL WINK CKT
202A,8,C OR D OR 212A KTU
CO OR PBX LINE CKTS ®
AND COMMON EQUIP PART 2278 KTU
OF 212A KTy VISUAL AND
AUDIBLE
SIGNAL
CONTROL CKT

Fig. 4—Block Diagram of CO or PBX Line Circuits
(202A, B, C, or D and 212A KTU) With 210A
and 227B KTUs for Line Pickup and Hold,
Lline and Busy Lamps, Common Audible
Signals, Time-Out, Lamp Wink, and Power
Failure
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2278 KTU
VISUAL AND
AUDIBLE SIGNAL
CONTROL CKT

238A KTU

CO OR PBX LINE CKTS
AND COMMON EQU!IP

®

I |

: |

| INTERRUPTED COMMON
AUDIBLE SIGNAL USING

I INTERRUPTER WITH 238A

[ |

21 1A KTU
COMMON AUDIBLE
CONTROL

RELAY CKT

30A KTU
AUXILIARY
TIMEOUT
CKT

() INTERRUPTED |
COMMON AUDBLE
SIGNAL |
USING |
RELAY
CONTROL |

@® GROUNDED |
LINE RINGING,
COMMON |
AUDIBLE USING |
RELAY
CONTROL |

Fig. 5—Block Diagram of CO or PBX Line Circuits (238A KTU) With 30A, 211A and 227B KTUs for Line Pickup
and Hold, Line and Busy Lamps, Interrupted Audible Signals, Common Audible Signals, Auxiliary

Time-Out and Lamp Wink
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T remnimren bl
INTERRUPTED
XTi
2278 K1y COMMON AUDIBLE |
VISUAL AND
SIGNAL USING
_- AUDIBLE |
r RELAY
SIGNAL CONTROL I
I CONTROL CKT
| S |
| OR
| 1
| 2114 K1Y GROUNDED |
COMMON LINE RINGING |
| AUDIBLE USING RELAY
™ =77  CONTROL RELAY CONTROL |
| ! cKT |
| - g
| OR
| T T 77
232A OR B KTU INTERRUPTED
202C OR 0, 230A ORBOR [— — — — — — — — — — — TIMEOUT, MANUAL COMMON AUD IBLE I
2394 KTU INTERCOM, Wi NK SIGNAL USING
€O OR PBX LINE CKTS FLASHING,R INGING INTERRUPTER |
b o s it e s ot e A e AND BUSY TONE WITH 232A OR B
B CKT KTU |
S
I
| 30A KTU
AUXILIARY
L—- TIMEOUT
CKT

Fig. 6—Block Diagram of CO or PBX Line Circuits (202C or D, 230A or B, or 239A KTUs) With 30A, 211A,
227B and 232-Type KTUs for Line Pickup and Hold, Line and Busy Lamps, Interrupted Audible Signals,
Common Avudible Signals, Auxiliary Time-Out, Lamp Wink, and Manual Intercom

210A KTU
INTERRUPTED | 2278 KTU WINK CKT
| common VISUAL
AUDIBLE AND
SIGNAL AUDIBLE
| USING RELAY | SIGNAL
| CONTROL CONTROL CKT
- = T
1 209A KTU OR
| COMMON EQUIP
| PART OF
1 2124 KTV
202C OR D, 230A OR B

KTU I
CO OR PBX LINE CKTS

Fig. 7—Block Diagram of CO or PBX Line Circvits
(202C or D, or 230A or B KTUs) With 210A,
227B, 209A or Common Equipment Part of
212A KTU for Line Pickup and Hold, Line
and Busy lamps, Common Audible Signals
Lamp Wink, and Time-Out
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233A KTU
CO OR PBX LINE CKTS

211A KTU (W) GROUNDED LINE |
COMMON AUDIBLE RINGING, COMMON
CONTROL RELAY AUDIBLE, USING

CKT RELAY CONTROL \

|
232A OR B KTU |
|
|

COMMON EQUIP INTERRUPTED COMMON
AUDIBLE SIGNAL USING
INTERRUPTER _]
OR

P 1
2278 KTy ® INTERRUPTED |

——— VISUAL AND COMMON AUDIBLE
AUDIBLE SIGNAL USING |
SIGNAL CKT RELAY CONTROL |
_____ —

Fig. 8—Block Diagram of CO or PBX Line Circuits (233A KTU) with 211A, 227B and 232-Type KTUs for Line
Pickup and Hold, Line and Busy Lamps, Interrupted Common Audible Signals, Lamp Wink, Time-Out,
and Manval Intercom

211A KTU
COMMON
AUDIBLE
CONTROL
RELAY CKT

AUTOMATIC TIE LINE CKT (203A KTu)
OR

RINGDOWN TIE LINE CKT (204A KTU)

232A OR B KTU OR
— —- COMMON EQUIP
PART OF 238A KTU

Fig. 9—Block Diagram of Automatic Tie Line Circuit

203A KTU AUTOMATIC

TIE LINE CKT

OR 209A KTU OR
204A KTU RINGDOWN COMMON EQUIP
TIE LINE CKT PART OF

OR 212A KTV
205A KTU STATION

LINE CKT

(203A KTU) or Ringdown Tie Line Circuit
(204A KTU) or Station Tie Lline Circuit (205A
KTU) With 211A and 209A or Common
Equipment Part of 212A KTU for Steady
Common Audible Signals, Line and Busy
Lamps, and Time-Out

Page 12

oR
STATION LINE CKT (205A KTU) | INTERRUPTED |
T | CoMMON AUDIBLE '

I | SIGNAL USING !

I | INTERRUPTER :

: (T .

- —— 1

2278 KTU INTERRUPTED |

VISUAL AND ComwoN AuDIBLE |

AUDIBLE SIGNAL | SIGNAL USING

CONTROL RELAY CONTROL |

-— e — —— )

Fig. 10—Block Diagram of Automatic Tie Line Circuit

(203A KTU) or Ringdown Tie Line Circuit
(204A KTU) or Station Line Circuit (205A
KTU) With 232-Type or Common Equipment
Part of 238A KTU and 227B KTU for
Interrupted Audible or Common Audible
Signals, line and Busy Lamps, Wink, and
Time-Out



207A,8,0R C KTU
DIAL SELECTIVE

208A KTU
FLASHING LAMP
CKT

INTERCOM CKT

209A KTU OR
COMMON EQUIP
PART OF 212A KTU

Fig. 11—Block Diagram of Dial Selective Intercom
Circuit (207A, B or C KTU) With 208A,
209A or Common Equipment Part of 212A
KTU for Flashing Line Lamps, Busy Lamps,
Audible Signals, and Time-Out

202A,8,C,D,230A OR B,
233A,238A OR 239A KTUS
CO OR PBX LINE CKTS
203A KTU, AUTOMATIC
TIE LINE CKT,

204A KTU, RINGDOWN

TIE LINE CKT,

205A KTU, STATION

LINE CKY

CONTROL KEY
TELEPHONE
STATION

29A KTU
MANUAL
CUTOFF CKT

CONTROLLED KEY
TELEPHONE
STATIONS

Fig. 12—Block Diagram of Manual Cut-off Circuit
(29A KTU) With 202A, B, C or D, 230A or
B, 233A, 238A, 239A, 203A, 204A, or 205A

KTUs

202A,8,C,D,230A OR B,
233A,238A OR 239A KTUS
CO OR PBX LINE CKTS
203A KTU, AUTOMATIC
TIE LINE CKT,

204A KTU, RINGDOWN

TIE LINE CKT,

20SA KTU, STATION

LINE CKT
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268 KTU
AUTOMATIC
CUTOFF CKT

29A KTU
CUT THROUGH
AND CONTROL CKT

Fig. 13—Block Diagram of Cut-Through and Control
Circuit for Automatic Cutoff (26B and 29A
KTUs) with 202A, B, C, or D, 230A or B,
233A, 238A, 239A, 203A, 204A, or 205A

KTUs
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BELL SYSTEM PRACTICES
AT&TCo Standard

SECTION 518-114-108
Issve 2, Janvary 1979

REFERENCE
1A1 KEY TELEPHONE SYSTEM

1. GENERAL

1,01 Thissection provides installation and maintenance
information for the 1A1 Key Telephone
System (KTS).

1.02 This section is reissued to add information

on 1A2 KTS features and station features
adaptable for use with the 1A1 KTS.

2. INSTALLATION

PLANNING

201 Figure 1 shows a typical 1A1 KTS installation.

202 For information required to select and install
1A1 KTS components and ®adaptable 1A2

KTS and station featuresd refer to the following

sections:

SECTION TITLE

463-140-100 Equipment Cabinets and Apparatus

Mountings, Identification

518-010-105 Grounding and Special Protection
Requirements, Key Telephone
Systems

518-010-106 Power Unit Selection, Key
Telephone Systems and Key Service
Units

518-114-105 Reference, 1A1, Identification
and Arrangements

518-114-110 Reference, 1A1 Key Telephone
System, Key Telephone Units

518-114-120 Reference, 1A1 Key Service Units

518-114-432 Service, 1A1 Key Service Units

SECTION TITLE
518-215-100 #Reference, 1A2 Key Telephone
System —Identification and
Arrangements

518-215-401 Service, 1A2 Key Telephone
System—Key Telephone Units,
Auxiliary Line Services
518-215-403 Service, 1A2 Key Telephone
System—Key Telephone Units,
Control Services

518-215-419 Service, 1A2 Key Telephone
System—620A, 641A, and 642A
Modular Panels

518-215-420 Service, 1A2 Key Telephone
System—69B, D, and G Apparatus
Mountings

518-215-422 Service, 1A2 Key Telephone System,
110A Apparatus Mounting
518-300-413 Key Telephone Units Common to
Several Systems—259-Type,
Identification

518-300-417 Key Telephone Units Common to
Several Systems—272A Key
Telephone Unit, Identification.¢

A. Llimitations

2.03 Key telephone system line circuit units are
designed for use on central office, Centrex,
or PBX lines.

2.04 Because of the hold feature, line circuits
should not be installed on party lines.

2.05 See Section 500-114-100, entitled Station
Ringing Apparatus, Selection and Limitations,

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

Printed in U.S.A.
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Fig. 1—Typical 1A1 Key Telephone System Installation
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for the maximum number of ringing bridges
permitted per line.

206 Table A lists approximate maximum distances
between the 9- to 11-volt ac supply and the
key telephone units.

207 Table B gives the approximate maximum
cable length between key telephone units
and signal lamps.

208 Table C shows the types of lamps most
often required.

209 When more than thirty-six 51A lamps or
more than thirty G2 lamps are fed from a
J86731A or D power plant or 393B transformer,

TABLE A

ISS 2, SECTION 518-114-108

two circuits must be provided. Each circuit must
be equipped with a 2-amp fuse.

INSTALLING
A. Mounting

2.10 The smaller sized KTUs can be mounted in

various cabinets or on relay racks by using
mounting bars. Large capacity (multiline) 23-inch
wide units, designed for equipment cabinet and/or
rack-mounted installations and not requiring mounting
bars, can also be used. The cabinets and apparatus
used can be wall- or floor-mounted. Figures 2
through 6 show various key telephone units and
their mountings. #Figures 7 through 10 show the
mountings available for mounting 400-type KTUs

MAXIMUM POWER CABLE LENGTH AC SUPPLY

LENGTH OF RUN
AC POWER NO. OF NO. OF FOR ONE PAIR
SUPPLY S1A G2 OF 20-GAUGE*
9-11 VOLTS LAMPS LAMPS COPPER WIRES
FEET
5 4 315
10 8 155
15 12 104
20 16 78
J86731A, L4
J86731A, L6 25 20 62
J86731B, L1
J86731D, L1 30 24 52
or
J86471D, L1 35 28 44
Power Plant
393B 40 32 39
Transformer 45 36 35
50 40 24
55 44 22
60 48 20
65 52 18
70 56 17

* Cable [switchboard, 1450CL (MD), or 450M 6-conductor or
1451CL (MD), or 451M 12-conductor] is a 20-gauge cable suit-
able for use between power plants and key equipment.
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TABLEB

MAXIMUM CABLE LENGTH AC SUPPLY

PER PAIR

FEET

1 470
2 235
3 155
4 115
5 90
6 75
7 65
8 55
9 50
10 45
11 40
12 35
13 35
14 30
15 30
16 25
17 25
18 25
19 25
20 20

Page 4

Note: Not more than 20 lamps may be
connected to any one line or intercom-
municating circuit.

when adaptable 1A2 KTS features are added to
1A1 KTS installations.¢

2.11 Mount cabinets, apparatus mountings, relay
racks, or apparatus boxes as described in
Section 463-140-100.

B. Wiring
2.12 See appropriate sections for information on:

(a) Selecting, placing, and fastening of wire
and cable

(b) Selecting A and/or B-type connector cables
and/or adapters

(c) Connections for installation of the particular
key telephone system

(d) Wiring of connecting blocks and terminals.

2.13 The use of connector cables and plug-ended
key telephone sets is recommended wherever
practicable.

2.14 The use of the proper 3-way bridging adapter

makes it possible to have two key stations
on one adapter or to extend cabling from one station
to another.

2.15 For speakerphone connections using connector

cables and 148- and 149-type adapters, see
Section 461-200-102, entitled Adapters—For Use
With Connector Cables.

2.16 Where possible, connecting blocks and
connector cables should preferably be placed
on walls adjacent to desks.

TABLEC

TYPE OF LAMPS MOST OFTEN REQUIRED

LAMP TYPE INDICATOR
LAMP IN AND/OR 101-TYPE

RIS LANE SUPRLY TELEPHONE SET KEY UNIT

10 volts ac 51A G2

14 to 26 volts dc 52A A3




Fig. 2—Two 15A Apparatus Mountings on 173A
Backboard

Fig. 3—31A(MD) Apparatus Mounting on 173B
Backboard

1SS 2, SECTION 518-114-108

A0IAZD KSU

I77A 2308
BACKBOARD —___ KTU
1
2328
3B KTU
APPARATUS
MOUNTING

Fig. 4—31B Apparatus Mounting on 177A Backboard

2.17 Key cables may terminate beneath serew

terminals of individual 200-type key telephone
units, or on 66-type connecting blocks furnished in
packaged units. They may also terminate at
separate distribution terminals.

2,18 Screw terminals on most 200-type KTUs are

arranged to terminate up to six key cables
(Fig. 11). In many installations, however, there
are considerable advantages in providing a running
cable and a supplementary distributing terminal to
avoid congestion within the equipment cabinet
(Fig. 12).

2.19 Place the distribution terminal in a convenient

and accessible location. If possible, centralization
of the terminal with respect to station cables served
from it is desirable. For information on centralization,
refer to Section 518-010-101 entitled Centralized
Key Telephone Installations.

2.20 Figures 11, 12, and 13 show the method of
cabling to apparatus mountings. Cables may
enter from top to bottom.

2.21 Tag or otherwise identify all cables at
distribution terminals or on key telephone
units.

Page 5
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66~TYPE CONNECTING BLOCKS LOCAL

CFI5279 CABLE

8¢
APPARATUS
MOUNTING——a|

Fig. 5—66-Type Connecting Blocks Mounted Within 16C Apporatus Mounting

|'“3 ~T/8 IN,_—-I
| T

P-441246
RETAINER

E—15/16 IN.

Fig. 6—26A Apparatus Mounting (Showing Direction Fig. 7—#259-Type KTU For Mounting 18 or 20 Contoct
of Growth) KTUsd4
Page 6



9144
(40 PIN)
CONNECTOR

Fig. 8—#272A KTU For Mounting 40-Pin KTUsé

222 Use distinctive colors of 24-pauge BG or BW
wire for strapping and cross-connecting key
telephone units:
e Red for battery leads
e Black for ground leads
e Green for all other leads.

C. Power

223 The basic power requirements for a key
telephone system are:

e Relay—14 to 26 volts de

e Lamp—Y9 to 11 volts ac or 14 to 26 volts
de

e Ringer—105 volts, 20 Hez

e Buzzer or bells—14 to 28 volts de or 15 to
25 volts ac.

ISS 2, SECTION 518-114-108

TAB ASSY

Sl4A

CONNECTOR
To68"

= e

Fig. 9—#69D Apparatus Mounting For 8-Inch KTUsd

2.24 More than one key telephone system can be
fed by the same power plant provided that:

(a) The power plant has adequate current
capacity.

(b) Each key telephone system is fused separately.

2.25 Determine the power supply arrangement
to be used by referring to Section 518-010-106.

2.26 Use a 20-gauge wire, or equivalent, between

lamp power supply and key telephone units.
Figure 14 shows a J86731A, List 4 power plant
with power cable and pground wire terminated.
Refer to Section 518-010-105 for grounding of the
power supply.

2.27 A generator resistance lamp unit should be

used when the 105-volt 20-Hz supply is from
the central office or PBX. A 211A key telephone
unit (ringing lamp unit) can be used when the

Page 7
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FUSE BLOCK
ASSEMBLY
(SEE FIG. %)

RETAINER

914B
CONNECTORS

GUIDE
ASSEMBLIES

9148
CONNECTORS

~T—— FUSE BLOCK
ASSEMBLY
(SEE FI6. 5)

TERMINAL
FIELD

Fig. 10—#642A Modular Panel For Mounting 8-Inch
KTUsd

105-volt 20-Hz is supplied from a J86731A, List 4
or 5 (107B frequency generator), or a J86731C, List
1 or 2 power plant [107C(MD) frequency generator].

D. Final Tests

2.28 Upon completion of a system installation,
check that all features of the system operate

properly at each station.

2.29 Check that all stations are equipped with

the correct designation cards and strips.

Poge 8

2.30 On systems using commercial power, disconnect
the power cord and check that outgoing calls
can be made on all lines.

2.31 Before leaving the job, be sure that the

customer fully understands the method of
operation of the system and its limitations during
power interruptions.

In any key system where common
audible signals are provided by means
of locally furnished power, interruption
of this power supply will render ALL
visual and audible signals
inoperative during the period of
power failure. Standby power
provisions and/or the use of
appropriate power failure switching
equipment and/or connection of
line ringers, where necessary, will
minimize customer inconvenience.
during interruption of the normal
source of power to the installation.
This, of course, does not limit
the customer from making outgoing
calls at any time.

3. MAINTENANCE
A. Relays
3.01 Key telephone system apparatus is designed
and manufactured to tolerances and specifications

which insure reliable operation and good service
with extended useful life. Improper or careless
handling of this equipment can result in costly
damage. This is particularly true of wire spring
relay apparatus. Inspect carefully for:

e Transposed (crossed) contact springs

e Broken actuating cards

e Slipped coverplates

e Jammed cards

e Cracked plastic parts

e Improper position of contact spring.
3.02 When necessary, relays shall be tested and

adjusted in accordance with information
contained in related subsections of Division (040 of
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Fig. 11 —Key Cables Run Directly to Apparatus Mounting

the Plant Series. Relay operating requirements
for specific relays used in various system circuits
are listed in the circuit requirement tables. These
tables are associated with the various SD drawings
concerned.

3.03 The 4A(MD) and 4B cover clips shown in

Fig. 15 and 16, respectively, are used to
minimize displacement of core plates and contact
springs of wire spring relays during shipping and
handling. Clips of early manufacture are shown
in Fig. 15 (A) and Fig. 17T (A); those of later
manufacture in Fig. 15 (B) and Fig. 17 (B). They
are interchangeable.

3.04 To place clips:

(1) Slide the clip over the lower end of the
cover enough to engage the tang

(2) Press the upper end of the clip over the
cover until the tang engages with a snap.

3.05 To remove clips:

(1) Hold elip with left hand. Disengage the
top tang and slide clip up and off. [See Fig.
17 (A) and (B).]

3.06 Check position of the plastic cover after
placing or removing the 4A(MD) or 4B clip.

3.07 To minimize damage or misplacement of cards

due to mishandling in transit, 4A(MD) or 4B
clips may also be applied to relays returned to
the storeroom.

B. Nonpolarized Electrolytic Capacitor

3.08 A polarized electrolytic KS-14136 capacitor

had been used in the early manufacture of
some 211A key telephone units. This capacitor has
been replaced by a nonpolarized KS-16485 capacitor.

3.09 For a time, the Western Electric Company

modified KS-14136 polarized capacitors.
Modified capacitors are marked with a red “P”

Page 9
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Fig. 12—Installation of Cables on 16-Type Apparatus Mounting

Fig. 13—Method of Cabling on 15A Apparatus Mounting, Right Hinge

Page 10
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20 GAUGE WIRE i 14 GAUGE
! GROUND WIRE

Fig. 14—101G Power Plant With Power Cable Terminated

TABLE D

NOISE ISOLATORS USED WITH KTU'S

KTuU NOISE ISOLATOR ASSEMBLY
207A (MD) 813717063 (P-37A706)
207B (MD), 207C | 813821030 (P-38B103)
209A (MD) 813810199 (P-38A019)
210A 813810207 (P-38A020)
212A (MD) 813722345 (P-37B234) A

Fig. 15—4A(MD) Cover Clips
stenciled under the KS number at end of the
capacitor.
3.10  The KS-16485 capacitor, while 1/2-inch longer,
is the same diameter as the KS-14136 capacitor
Do not meodify the KS-14136 capacitor and mounts interchangeably with it.
in the field.
3.11  Replace KS-14136 polarized electrolytic
capacitors in all unmodified 211 A key telephone

Page 11
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Fig. 16—4B Cover Clip

units. This should be done at the most opportune
time, as follows:

(1) Disconnect battery from the working circuit.

(2) Discharge KS-14136 capacitor by momentarily
shorting terminals with an insulated-handle
screwdriver or equivalent tool.

(3) Disconnect leads from capacitor and remove
from mounting.

(4) Mount replacement KS-16485 capacitor in
its place and reterminate leads.

(5) Solder all connections.

Since the KS-16485 capacitor is
nonpolarized, it is not necessary to
determine polarity before reterminating
disconnected wires.

(6) Reconnect battery to circuit.

C. Radio Signal Interference

3.12 Radio signal interference may be experienced
during talking or when a distant station

places a hold on the line. When interference is

experienced, refer to Section 500-150-100, entitled

Radio Signal Suppression for Telephone Sets.

D. Lline Noise

3.13 Some system installations wired for metallic
ringing may produce objectionable line noises

Page 12

attributable to the use of unfiltered battery supply
on the LK lead. This lead furnishes battery to
the locking winding of the R relay. Noise is
induced onto the ring side of line (grounded ring
option) or on both tip and ring sides of line (metallic
ringing option) as the result of transformer action
between primary and secondary windings of R
relay. This induced noise is heard by the calling
party during the silent interval of the ringing cycle
until the R relay is released when the called party
answers.

3.14 Where this sort of noise is encountered,

check to see if unfiltered B battery or
filtered A battery is supplied on the LK lead to
the R relay. Interference can normally be minimized
by connecting filtered battery to the LK lead.
Where noise caused by unfiltered battery is present
in installations using a 232A(MD) KTU, connect
filtered battery on terminal 39 of the 232A(MD)
KTU.

3.15 Noise isolators may be used to reduce

objectionable noise of operating relays and
selectors. Figure 18 shows a typical installation.
Table D lists the types of noise isolators used with
specified key telephone units.

E. False Hold

3.16 Circuit variables such as line voltage, relay

adjustment, contact adjustment, capacitance,
etc, may cause the line circuit of 202C(MD),
230A(MD), and 233A(MD) key telephone units to
be susceptible to false hold. This condition occurs
when the H relay operates falsely, generally caused
by:

(a) The amount of ringing bridge capacitance
on the station side of the line circuit, or

(b) Switchhook bounce or handset fumble at
connection station.

3.17 The false hold condition may be corrected

by replacing a 202C(MD) or 230A(MD) KTU
with a 202D or 230B KTU or minimized by placing
a P-16A279 buffer spring on the H relay of 202C(MD),
230A(MD), or 233A(MD) KTUs (Fig. 19). Although
it does not eliminate false holds under all circuit
conditions; it is desirable from an economic standpoint
to try the buffer spring on in-place units.
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Fig. 17—Removing 4A(MD) Cover Clip

3.18 To test for false hold condition caused by
ringing bridge capacitance on 1A1 line circuit:

(1) Set up a condition of maximum current flow
in the cireuit by using the line to be tested

to establish a call over central office trunks to

another station line on the same premises.

{(2) Hang up on call by rapidly switching to

another line button with handset off-hook.
If line circuit being tested is subject to false
hold from capacitance, it will be indicated by:

(a) (Set illuminated.) A hold lamp indication.

(b) (Set not illuminated.) Absence of dial
tone when line key is reoperated, unless
equipment is served by a manual PBX or CO.

(e) Operation of H relay (if possible to observe
relay equipment while above test is being
performed.)

3.19 To test for false hold condition caused by
switchhook bounce or handset fumble:

(1) Lift handset from its cradle or mounting

and replace it in a rough or abnormal
manner —sufficient to cause momentary reoperation
of switchhook contacts before handset comes to
rest on-hook. If line circuit being tested is
subject to false hold, it will be indicated as listed
in paragraph 3.18(2).

3.20 If it appears that false hold is due to ringer

capacitance, it is recommended that the
associated line ringer be wired via a separate cable
pair from line side of the affected key telephone
unit.

3.21 Where rewiring line ringers is not practical

or has no hearing on condition, change the
unit to a 202D or 230B KTU or add a P-16A279
buffer spring to the H relay.

3.22 Adding or removing buffer springs is a

simple operation. See Fig. 19 for proper
position of buffer spring. Adjust the buffer spring
tension only a small amount at a time while testing
the hold feature as outlined in paragraph 3.18.
Apply only enough tension to overcome the false
hold condition.

3.23 Where line circuit is capable of being switched

to lines of differing loop resistance, the relay
must be tested for the variable voltage that may
be impressed on the relay winding (ie, for both
minimum and maximum current condition). For
example, after placing buffer springs on relays
for PBX station lines, test for proper holding on
station-to-station lines as well as calls to connecting
central offices. This avoids the possibility of
leaving the H relay in a marginal state to the
extent that it will fail to hold properly.
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P-206519 SCREW

POSITIONING DOTS

NOISE ISOLATOR

Fig. 18—Noise Isolator Assembly

COVER SPRING LUG

CONTACT FORMED FLAT COVER SPRING

covzn-\__‘_\“

BUFFER SPRING
POSITIONING ARM

BUFFER SPRING
POSITIONING LUG

BUFFER SPRING

CORE PLATE

Fig. 19—Positioning of Buffer Spring

Page 14
14 Poges

In all instances, when a KTU has
been modified, tag the unit in a
conspicuous location. Enter on the
tag sufficient information to easily
identify the modification performed.
Example: H relay modified with
P-16A279 buffer spring because
of false hold.
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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)

Page 2

cover the basic circuitry of the KTUs and their
relationship with associated apparatus. For additional
information on the 1A1 Key Telephone System,
refer to Section 518-114-105 for identification and
arrangements and Section 518-114-425 for connections.
1.02 This section is reissued to:

e Revise KTU schematics

e Add option table to Fig. 17.

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

SD-69203-01, Issue 7B
SD-69288-01, Issue 18D.
If this section is to be used with equipment or
apparatus reflecting later issues of the drawings,
reference should be made to the SDs and CDs to
determine the extent of the changes and the
manner in which the section may be affected.
2. IDENTIFICATION
2.01 The KTUs are individual circuit packages
which provide switching and control functions
and are arranged for panel mounting in standard

equipment cabinets or apparatus mountings.

2.02 ThelAl Key Telephone System KTUs provide
the following station service features:

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

e Manual and dial intercom

o Cutoff, exclusion, and selective privacy
e Time-out

e Private lines.

A. 201C KTU (Fuse Unit)

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



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

204 These KTUs provide:
e Line pickup
¢ 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.

206 The 202C (Fig. 3) and 202D KTUs (Fig. 4)
are arranged for metallic or grounded ringing.

207 Ringing options are steady ringing, interrupted
ringing, and relay control of a common
audible signal.

C. 203A KTU (Automatic Tie Line Circuit)

208 The 203A KTU (Fig. 5) is used on private
(tie) lines to provide:

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

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

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

One 204A KTU is required at each end of the
private line.
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E. 205A KTU (Station Line Circuit)

2.10 The 205A KTU (Fig. 7) is used on private
(tie) lines to provide:

e Manual signaling toward the distant station
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.

F. 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

e Audible Signaling.
Each 207B or 207C KTU can serve nine stations.
G. 208A KTU (Signaling Unit for Flashing Line

Lamps)

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

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

2.13 The 29A KTU (Fig. 10) is used on CO or
PBX lines to provide:

e Interruption interval for flashing lamps
¢ Time-out of locked-in signals approximately

30 seconds after a call is abandoned.
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The 209A KTU can serve five lines when wink
option is provided and six lines when wink option
is not provided.

1.  210A KTU (Wink Circuit)

2.14 The 210A KTU (Fig. 11) is used on CO or

PBX lines to provide the interruption interval
for the wink option.

J.  211A KTU (Intercom Line Circuit, Ringing Lamp
Circvit, Noise Suppression Circvit, and Audible
Signal Control Circuit)

2.15 The 211A KTU (Fig. 12) is used on intercom
lines to provide:

e Busy lamp (other signals must be provided
separately)

e Protection against an overload of the ringing
supply

e Noise suppression circuit
e Independent common audible control of two

lines to the same station.

K. 212A KTU (MD) (CO or PBX Line Circuit With
Lamp Flashing and Incoming Signals Time-Out
Circuits)

2.16 The 212A KTU (Fig. 13) provides line pickup

on three CO or PBX lines and common
equipment for up to six lines.

L. 227B KTU (Common Audible Control Circuit)

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

e Auxiliary lamp relay circuits
e Multisignals, ie, buzzers, bells, or ringers

e Common audible signals (CO, Centrex, or
PBX line circuits).

2.18 Refer to Section 518-310-401 for additional
information on the 227B KTU.
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M. 228A KTU (Blank Unit)

2.19 The 228A KTU is a blank unit with 40 screw
type terminals. It is used for miscellaneous
purposes.

N. 230A (MD) and 230B KTU (CO or PBX Line
Circuit)

2.20 The 230A KTU (Fig. 3) is the equivalent of
five 202C line circuits, and the 230B KTU
(Fig. 4) is the equivalent of four 202D line circuits.

O. 232A (MD), 232B #(MD), and 232C4 KTU
(Electro-Mechanical Flash, Wink, Ring, and
Time-Out Circuit)

2.21 The 232A or 232B KTU (Fig. 14) plus the

associated interrupter provides the following
timing features:
o Audible signals
e Lamp flash
e Lamp wink
o Busy tone
e Audible ringback
e Time-out on abandoned call
e Busy lamp control for manual intercom line.
P. 233A KTU (MD) (CO or PBX Line Circuit)
2.22 The 233A KTU (Fig. 15) is the equivalent
of ten 202C KTUs. Circuits terminate on
back of units in five KS-16671L1 plugs. A25B
connector cables must be used for cabling to
distributing frame or equivalent. Lamp fusing is
provided on the unit.
Q. 237B KTU (Bridging Circvit)
2.23 The 237B KTU provides an arrangement
for bridging two PBX lines for conferencing
purposes under control of an exclusion or nonlocking

key at a key telephone station.

2.24 Refer to Section 518-310-407 for additional
information on the 237B KTU.



R. 238BA KTU (CO or PBX Line Circuit)

225 The 238A KTU (Fig. 16) is the equivalent

of nine 202D (Fig. 4) KTUs. It also contains
circuitry to provide all the functions of the 232A
or 232B KTUs (see paragraph 2.21).

S. 239A KTU (CO or PBX Line Circuit)

226 The 239A KTU is the equivalent of eleven

202D (Fig. 4) KTUs. The 239A KTU is
arranged in line groups of 4-4-3 and each line
group can be associated with its own time-out and
auxiliary interrupter equipment.

T. 26B KTU (Automatic Cutoff Circuit)

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

stations from CO or PBX lines under control
of the #29B4 KTU. One 268 KTU will serve five
cutoff stations.

U. 29A KTU (Cut Through Relay Circuit)

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

V. 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.

TO LINE
AND SIG
CKTS
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¢ BAT. 1 1 BAT. N
—Q—0 * o—————
BAT. 2 12 BAT
—Q0—0 * —mQ—
BAT 3 13 BAT
—O——0 * ——Q————
BAT 4 14 BAT
— 02— # ———
A 15 BAT
BAY 95 —O % O— -~
BAT. 6 16 BAT. |TO
—Q———0 % O———Q——— | POWER
SUPPLY
AT .
BAT 27 & i ot 105 BAT
GRD 8 GRD
GRD 9
GRD 10
GRD 18 GRD
P
GRD 19
GRD 20
GRD

<

%* 24-TYPE FUSES ARE NOT FURNISHED WITH THE KTu,

THEY MUST BE PROVIDED LOCALLY.

Fig. 1—Functional Schematic of 201C KTU (Fuse

Unit)
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CKT 2 TERMINALS ON TSB AH ! 5 IF PROVIDED
CKT 3 TERMINALS ON TSC 8 A
CKT 4 TERMINALS ON TSD "\ T
INTERNAL STRAPS ON 230A KTU TERMINATED 5
ON TERM. STRIP A ONLY. |
9 +0R BAT. OR GRD
R TO RINGER
6 10 &1 or BZ OR ¢A g:gizm 10 AUD
Aupsig, | S!G SuP
25 g CONT CKT
28 B¢ or BZI
) 27 g Gro
a—
26 5 gar. |0C POWER suP
-0V —Q——m—

Fig. 3—Functional Schematic of 202C (MD) and 230A KTU (MD) (CO or PBX Line Circuit)
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T 7 "o T
/"movs 3) (NOTE 3) 1
€O OR PBX . (8
LINE 31T H
T0 KEY
R 8 2 12 2 R | TEL SET
Qo _ T Ty
A i A 13 3 A
'IHII’—B—O—O_
4 9
AH—- A+ o 4 4 Al
It O
15 5 L
JAH | A 0
2 '8 6 L6
) X "/
16 LGN
20 t0RBAT | TO LAMP SuPPLY
(NOTE 1)
3 ¢
< (NOTE 4)
] TO 2104, 232
R R R TYPE, 238AKTU
1l 19 LF
P a3 -
AMA 10 /
AH 22 LK
Y 2 } —Q
17 5 \
AH f 24 co
s 7\ TO 209A,2124,
“ \r 232 TYPE OR
B 21 HA 2
it v - e
NOTES: L+ (NOTE 2)
|. FOR LAMP BATTERY ON 202D, OR 230B CKT | AND 2 USE R 23 70
TERM. 29. ON 230B CKT 3 AND 4 USE TERM 28, 8 N 4 )
2 INTERNAL STRAPS ON 230B KTU TERMINATED ON TERM 8 H 18 H Y0 101A OR B
STRIP A ONLY. i —¢ O KEY EQUIP. IF
3. TERMINALS SHOWN ARE FOR THE 202D KTU (TYPICAL). 8 6 PROV I1DED
REFER TO THE APPROPRIATE CONNECTION SECTION FOR a1l
TERMINAL NUMBERS FOR OTHER KTUS INVOLVED.
4. STRAP BETWEEN TERMINALS 20 AND 29 IS FOR s AH "
STEADY HOLD LAMP AS REQUIRED. " } RN ) TO 2%% TYPE
A -—
238A KTU
9 + OR BAT. OR GRD
RX Rl OR BZ
10 0oR cA N TO AUD
SIG SUP
27 RG
TO RINGER OR BUZZER
OR COM AUD SIG
CONT CKT
25 Bl oR BZI
7
8 14 B GRD
0
26 OC POWER SUP
B B BAT.
-20V ——Q——

Fig. 4—WPFunctional Schematic of 202D, 230B, 238A (Line Circuit Portion) and 239A KTUs (CO or PBX Line
Circuit)4
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I s — T N
1T —
TO DISTANT
STATION OR
SIMILAR 8
TIE-LINE nA I A
CIRCUIT AT L ST g 5 .
DISTANT S A
LA e L -
KEY 48 3 A T0 TEL SET
TELEPHONE
SYSTEM R 2 R 4 0t i
b A
D mAN
17 L
8 £a 19 L6
1k 1
N I'H'B A >
i L SRO N 1o Lamp
18 3 POWER
2 t OR LB Y
3t 21 B _|° 26 LB
er 3L| 25
L i LF
- Y0 2094,
1
=8 4 ST 1B 22 co | 212,232 TYPE,
= v OR 238A
)
L2t 10 J
i ]
B = 28 32 @ CAl
T0 2278 KTU
@t R OR RI ~
10
OPTIONS 33 oR ;’g (S),;G
) STEADY COMMON AUDIBLE SIGNAL USING COMMON AUD SIG
COMMON AUDIBLE SIGNAL CONTROL CIRCUIT 21 ® B or 81 370232 TYpE OR
(2114 OR 164 KTU). L <*j 238A KTU
(X INTERRUPTED AUDIBLE SIGNAL OR COMMON l 37 @{ GRD OR RG 10,0
AUDIBLE SIGNAL USING ELECTROMECHANICAL £ BAF SIGNAL POWER
INTERRUPTER (232 TYPE OF 238A KTU ) oR ,oé““ SUPPLY
() STEADY AUDIBLE SIGNAL OR COMMON ® -J
AUDIBLE SIGNAL. 36
N
(@ INTERRUPTED COMMON AUDIBLE SiGNAL Q—< ® g ;g ;_gg:;:ﬁ
USING RELAY CONTROL CIRCUIT (227A AND @I 8
232 TYPE. 15 0
Wy
A—i A" BAT. N
AL 16 "A" GRD
w ;’% TO 14-26 VDC
8
i — B BAT. | POWER SUPPLY
8, 40 B GRD
=]
23 R
T Q& TO COM AUD
s @ |16 conT kT
27 Rr | (2114 OR
% 16A KTU)

Fig. 5—W®Functional Schematic of

203A KTU (Automatic Tie Line Circuit)$
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T0
TEL SET

TO

2094,
2124,
232 TYPE
OR 238A

TO LAMP
POWER
SUPPLY

TO 2114
KTU

T0 14-26V
DC POWER
SUPPLY

¥ . RO B 9 N
- L 1L e ﬁ
€
s 5761‘ N 6T 5
R
TO SIMILAR ‘ ¢ T8 \
i wof oo [ @ i
b .
DISTANT KEY ) 4 I 4
TEL SYSTEM ,_.{
OR KEY EQUIP. 8
4 R
R 2 RO e O—>
N < 2t ™as 3
3. 19 LG
~ RG S X —Q
TO AUD i n L
SIG SUPPLY | 105V ¢ S atr | ¢ )
|—————— 3 TB (3 26 B -
R1 X D
48 o o
-—
s 1B éz co
N Y 28
° L R RI T8 a K
1| —¢ Zay t
17N 47751 2T 8 ;3) b 6
it 2%
1728 -/
R 30 29 GRD
8 —-r—0——
N \% +O0R LB
7
27 RR ~
3 2%
KR 23 ® R
4T 2 J
OPTIONS A |+ Y,I,JS "A" BAT N
(W) STEADY COMMON AUDIBLE SIGNAL USING —
COMMON AUDIBLE SIGNAL CONTROL CKT A ,"; A
(2114 OR i6A KTU). i
(X) INTERRUPTED AUDIBLE SIGNAL OR COMMON 8 . 38 B BAT.
AUDIBLE SIGNAL USING ELECTROMECHANICAL il \Z
INTERRUPTER (232 TYPE OR 238A KTU). B 40 B GRD
———0
() STEADY AUDIBLE SIGNAL OR COMMON AUDIBLE rRo "
SIGNAL. 7 13 s
1 ]
(D INTERRUPTED COMMON AUDIBLE SIGNAL USING W fil o—0
RELAY CONTROL CKT (227A AND 232L TYPE OR
238A KTU). 32 ®@ CAl
R OR RI «
33 8 OR BI
21 ® B 0r B!
RI )
! 37 ® GRD OR RG
t, BAT.,
OR_ 105V ¢
a
36 ®I ® RN
%,

@1

Fig. 6—WFunctional Schematic of 204A KTU (Ringdown Tie Lline Circuit)d
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TO AUD
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T0 232 TYPE
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TO AUD
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T I RO i 9 TN
167 N -
L, 2 uF 8 ,
T0 DISTANT A oA oA
STATION Nl N
RO 4 "
R 2 L J& o, s R
L 2" T ZI\UF =~ TO TEL SET
¢ RING GRD 6 K 19 "
I o—
0 AUD
516 sup 105¢ 5 co 17 L
N 152 J
P
3B LI 25 LFY
e
5T/ 4
L co ™ ”
[ I | ﬂ_me 26
T e 2l3T 1728 ——
, s TB 22 co | 2094, 2108,
co : 232 TYPE, OR
8 T8 8 ' 2384 KTU
~|b—{l|b——ﬂ—ai—)(—-ll' 3 48
41 3 Ll 21 T0
> s p
1728
31 $O0R LB Y
30 29 ggp |TO LAMP PWR sup.
— - ]
RO 7 13 S 5
8 2 > TO SIG KEY
Bl 1}
2 2
A4
3 TO 211A KTU
LI
48 27 ® =
A4
p
A 15 "AM BATN
" ||L
’T I 186 "A" GRD
P > T0 14-26V
= g ngm gar | DC PWR SUP.
1l ||L
’: ' 40 "8" GRD
I} @ -
32 ®
CAl | TO 2278 KTU
3 ]
<
(€%3)
OPTIONS: R OR RI
(@) STEADY COMMON AUDIBLE SIGNAL USING COMMON AUDIBLE SIGNAL CONTROL 23 SR 10 aup si6 o)
CKT(211A OR 16A KTU). COM AUD S1G
INTERRUPTED AUDIBLE SIGNAL OR COMMON AUDIBLE SIGNAL USING ar ®
ELECTROMECHAN ICAL INTERRUPTER (232 TYPE OR 238A KTU ) 37
@ STEADY AUDIBLE SIGNAL OR COMMON AUDIBLE SIGNAL. LEX £ORBI
(@) !NTERRUPTED COMMON AUDIBLE SIGNAL USING RELAY CONTROL CKT
(227A AND 232 TYPE OR 238A KTU ). ® [ oro 0r Ra TO AUD S1G
t, BAT., POWER SUPPLY
OR 105V

®
36 ® RN ) TO 232 TYPE,
————Q——=< *+——— | 0r 238 KTU
@

L

Fig. 7—®Functional Schematic of 205A KTU (Station Line Circuit)d
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TO 208A KTY TO 208A KTU TO AUDIBLE SIG TO AUDIBLE $IG
c ¢ R(3) R(O)
178 24 [3A 4A 5A 10A| 9A 8A 7A €A 1A 12A [13A 1A 15A 20a) 19A 18A 17a 16A
5 10 s 10
4 9 4 9
3 0 3 8
2 7 2 7
i s 1 G
ALL ALL
SEL — | seL
D arc 1 ’ ARC 2
168 RLS ROT
5 O.N. A A
2 T C B
(NOTE 2) 78 4 TC 398 + OR 1054V
G0 : AUD SIGNAL
3 a7 2 C
268 O-N. = T POWER SUPPLY
T0 2084 M Py T =
KTY =B T
B =C
[
68
A 8 2
128 228 ° b y:y
T0 208A | R 225 > 2
L TO AUD SIG
T 18 118 218
"8
.8
108 pA 8 RG TO AUD SIGNAL
A GRD 10
T LA SUPPLY GRD
-20 98 ]-
A BAT o— =8
5 198 8 BAT.
IS8 1 c I —Q———————] 10 Pwr
@ 208 SUPPLY:
188 —0 B GRO | (NoTE 3)
X B 8 358
338 4 8
N . 7
o— . {F—— o B
%8 ¢ . A
(NOTE 1) o——ax—{.. =8 +
-T" (note 3) .
T0 2094, 58 B 8 :
9 co X 2 1. THE 2078 KTU IS NOT EQUIPPED
2128 R ——Q————H—] =
332 TYPE KTU 6 I WITH GROUND OR A STRAP FROM
. =8 C RELAY TO TERM. 258.
2. REMOVE STRAP |F MORE THAN 9
O— STATIONS ARE SERVED.
TO 2084 5 op 38 3. PROPER POLARITY MUST BE
KTU OR 7 ; T c s OBSERVED WHEN MAKING POWER
STA. kB N CONNECTIONS TO THE KTU.
L 298 1 B GOl REVERSED POLARITY MAY CAUSE
DAMAGE TO THE ELECTROLYTIC
278) STRAP T CAPACITOR.
TO LAMP =t
SUPPLY B Al v
(NOTE 3)
6 308
48
LG 148
T0 STA
248

Fig. 8—WFunctional Schematic of 2078 (MD) and 207C KTU
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12 L A N
T O v 2 T
&3 4 5T —C
21 L 8
& > i
'-Ds 3T
c E LS 14 n 1O 207A,
Q— 5 -O— B OR C
L KTU
10 2074, F D A
BOR C {:IL On
KTU hd
17 L 8 10
A TEL
»_——ZBX_I—'M_‘{" SET
LS B
2871 I i
5 : ;. :
37748 A
0 15
= —© 3t
2 C L
LS -
26 3 G LG
o -2 ! —
T0 2094 T 25 LS B 8 4 Al
O0R 2124 —— rEad: ~| I~ -O— J
Ky L8 3% 37 39 B BAT. Y
27 ——0— = |70
38 B GRD POWER
10 LAMP (L8 28 REFERENCE PUNCHING @——————— | suepwy
POWER 29 DESIGNATION | cyr ¢ | ekt 2| ckT 3
SUPPLY — A (TIP) [ 6 9
B8 (RING) 2 7 10
¢ (L) 33 34 35
D (A) 3 8 1
£ (c) 18 19 20
F (B BAT) | 22 23 24
G (LG) 30 30 32

Fig. 9—Functional Schematic of 208A KTU (MD) (Signaling Unit for Flashing Line Lamps)
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FB

B
1

224 8
S — TO IST LINE
FB * 21A r | TO 202 4,8, OR D
5 7, OR 230 A OR B KTU
244 L8
T % TO 2ND LINE
FB *3 234 wr | TO 202 A,B,C OR O
2 OR 230 A OR B KTU
26A L8
= % TO 3RD LINE
FB * 25A LF | TO 202 A,8,C OR D
! vy OR 230 A OR B KTU
28A LB _
; —Q TO 4TH LINE
T0 202 A,B,C OR D
FB X8 274 LF 1or 230 A'OR B KTU
Q J
304 L8 _
3 — TO STH LINE TO
FB }l( 29A LF |202 A, B, corD
18 - J 0R 2304 OR B KTU
204 18Y 1B 10 6TH LINE CKT
5 WHEN USED TO 202 A, B,C
FB 19A 17A\ |f [ORDOR230 AORB
€8 KTU
7
\ w OR
FA T0
154 S | wink
2 F CKT

WINK (S USED

I REMOVE Z STRAP IF

8 1A iR
W e >
S T0 202 A,B,C OR D
8 T0 164 wa |OR 20 A 0RB KT
ik 1] o—
4 co
334 :° : TO 207 B OR € KTU
T &
i {27 354 T
TO IST LINE
34A R TO 202 A OR B KTU
|
PF 1+ 6 364 i |
38A R
3 " ]
PF a8 40A RI
TO 2ND LINE
37A T |70 202 A OR B KTU
3 s
PF T & 394 T

Page 14

Fig. 10—Functional Schematic of 209A KTU
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U v W
A %4
NETWORK
w " 68
NV K Jl}_m*—ﬂ' 5>(w
3
WT-+
|\
N
WT
8
It 1] ﬂ TO 209A OR
212A KTU
WS
b B b 12 s
! 287 1
WS >
B
Pl ——o0—
lWS ,Ig F
3712 e -
{ LHA_ | o 2094, 2124, 2024,
= e 8,C, OR D, OR 230A
— 10 Jor 8 KTU
o LW
a8 e LINE | TO 202A,8B,
w S 2 s C, OR D, OR 230A
Q— OR B KTU
3 0
- LINE 2 TO 202A,B,
w28 C, OR D OR 230A
1 é LB OR B KTU
S LW
—- LINE 3 TO 202A,8,
T
w.{.? C, OR D OR 230A
! % L8 |oR B KTU
i LW
Q- LINE 4 TO 2024,8,
wsT C, OR D OR 230A
4 2" 18 |or B KTU
3 LW
—r LINE 5 TO 202A,B,
w-eT C, OR D OR 230A
7 8 LB |OR B KTU
18
8 B BAT
I} {1l % T0
20 POWER
B 8 GRD S Y
n 2 UPPL

Fig. 11—Functional Schematic of 210A KTU (Wink Circuit)
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n
w
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/

P

=

F

BF }

w /N

o OO

w
1]

-
-]

TO TEL STA PICKUP KEY
AND SIG LAMPS

TO 209A
OR 2I12A

LAMP

o

30 16

7
40 mm gatT

L

—0

38 "A" GRO

N
37 "B" GRD

RI 8
I RI
1
8 g -
Izrz
RI . 7 R
)

2'“ 105V J

.A
WA
&/

19 o5Vt

L

17 Re

O.—

SUPPLY

TO 238A, 230A OR B,
202C OR D, OR 239A,
OR 233A KTU

TO 203A, 204A,
OR 205A KTU

TO 202A, 2028
OR 2I12A KTU

7 POWER SUPPLY FOR
AUD SIGNAL

Fig. 12—Functional Schematic of 211A KTU (Intercom

Line Circuit, Ringing Lamp Circuit, Noise
Suppression Circuit, and Audible Signal
Control Circuit)
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37748 A 2 T0 KEY 190 KTvs 12
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T
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B 5 } 00— pF-67 OFF. OR PBX
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EQUIP IF 27 3 3 NT.
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LINE CKT
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| F p 28C
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14-26v Q—liH e 1 II
304 PF aoc | TO 6TH
0C PWR SUP | GRD > REFERENCE PUNCHING | 128 Q June
DESIGNATION | cxy KT 2 KT 3 |
*iov I3
—0 A 14,114,214 | 18,118,218 | IC, 11C,21C | | _ LKI
LAMP PWR SUP | Grp a0a
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Fig. 13—WFunctional Schematic of 212A KTU (MD) (CO or PBX Line Circuit With Lamp Flashing and Incoming
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232-TvPE KTU? INTERRUPTER #
.
o0 5 e" < ]e
TO POVER SUPPLY 20N > .)
10V_AC 26 L
FOR MOTOR < | 2 | & 1 L
|
TO MANUAL " ST | X
INTERCOM PICKUP |~ - |
§ O < 3 «
c R, RI, OR RN 2 7
¢
R, RI, OR RN |
R, RI, OR RN 3 (INTERRUPTER 1S NOT
FURNISHED AS PART OF !
70 AD s16 | BORBI X BF | -+ 232-TyPE KTU)
B OR 81 | | 6 2
8 OR BI | |
8 OR BI { |
S |
RING GRD 39
TO AUD SIG SUPPLY 0,
BAT; 2, OR 105V | of i
T0 CKT REG AUD TONE OR KTS NO.6A _ATIOR RO o= <5 e s
T0 AUD TONE SUPPLY,CONT CKT OR GRD —AT = s |« T
TO CKT REG BUSY Tone _BTIOR BZ) =2 6 | "
BYOR B
T0 BUSY TONE SUPPLY OR CONT CKT - i 9 |¢ T |
~LF OR LI 1
LFOR LI T 15z 0 | e l
O €
LFOR LI 3 l PEP: T,
———-—:—4—2; <
OR LI C T
TO 202A,8,C,0R D,203A,2044, = % ||3 | €
205A,230A OR B,233A,0R LF OR LI s
239A KTU (SEE NOTE) — 35 ] o le
%
R 7 TREA s
LF OR LI 8 8 T
%, ¢
> LwoR LI "
LWOR LI I { i
A4
LWOR Lt 13 i T
<€
WOR LI =+
T0 2024,8,C,0R 0,2304 OR B, | — o= 5|
233A OR 239A KTU LWOR L} !5 s |
(SEE NOTE) LWOR LI I ;IG] 2o | < T |
LWOR LI 7 21 | ¢ -+ |
LWOR L1 ; Em] —_—
> 48 OR_GRD o
NOTE:
L8 OR GRD 2 MAX.36 LAMPS PER LEAD BUT NOT TO
EXCEED 50 LAMPS PER PAIR.
TO LAMP SUPPLY OR GRO | T o o s
%
LB OR GRO 20
& % CONTACTS SHOWN IN STARTING POS|TION.
TO 304 KTU ST t ON 2324 KTU, ST AND TO BATTERY CONNECTIONS
}LF-Z,V TERMINATE ON TERMINAL 39. ON 2328 KTU, TERM-
10 2114 KTy ST [ON. INAL 39 MAY BE USED TO TERMINATE THE AUDIBLE
C 1® SIGNAL SUPPLY GROUND AND B OR BI LEADS.
HA + FOR USE WHEN ONLY THE INTERRUPTER CKT IS /0
@ 200A e n2a BE PROVIDED.
T0 202C OR 0.2323‘0" B 10 36 3T | (® WITHOUT AUX TIME-OUT CKT. (® 2328 KTU
233A,2394,203A,204A
oR 2058 KTU '-"—.__4.0&_'%2_]"1'0 @ WITH AUX TIME-OUT CKT. ©232c kTy
co 37 2 A se l (® Ks-15900, L2 INTERRUPTER.
N _o4v BAT. Wr 2 TO A (@ Ks-19384, LI (MD) INTERRUPTER
GRD (A) 25 2 | ® ks-19384, L2 INTERRUPTER.
® (V) MORE THAN ONE SYSTEM WITH TIME-OUT.

Fig. 14—WFunctional Sshematic of 232-TYPE KTU (Electro-Mechanical Flash, Wink, Ring, and Time-Out Circuit)4

Page 19



SECTION 518-114-110

KS-16672,L1 PLUG

(NOTE 1)
H H
-20 ¢ < 2 OR 13
I
1 |
. i |
20— A |
AH :
|
|
—f— .
I
T A T
36 OR 47 D s -t 26 OR 37
; 3 AH !
|
| 4
l H :
! I
! i
: 1 - XH I
R A R |
11 0R 22 ek =< | OR 12
AHT s M Malos or 16
y Ik 77 |
&
LBE 9 or 20
A L !
Al +< 3 0R 14
4 I
=3 LW
o~ AH = : 29 OR 40
R-To |
|
Y icaoris
R R A |
LK
il 1
1 . +< 31 0R 42
@ | : g !
N\ |
A 4 I
ST4< 33 0R 44
A I
-20 B “: 27 R 38
MODIF1ED
CONTACTS AH |
POSITIONS - Ik : “’; 30 OR 41
|
- . R 10 |
—_— i} 5 1< 6 OR 17
- N |
= +< 32 OR 43
= of |
[ +<7 08 18
NORMAL L] B B ar |
POS ITIONS -20 +< 10 OR 21
(S10E ViIEW) B GRD |
.|;B RO 1 35 or a6
R RELAY CONTACTS (SEE NOTE 4)
NOTES:

I. TERMINALS | TO 11 AND 26 TO 36 ARE FOR 0DD
NUMBERED CtRCUITS, TERMINALS 12 TO 22 AND 37 TO
= 4] ARE FOR EVEN NUMBERED CIRCUITS.
2. THE POWER SUPPLY LEADS AND THE LEADS TO THE
CENTRAL OFF ICE 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 1 22
GRD
LAMP SUPPLY
4 OR BAT. 9 20
GRD 35 46
BAT. SUPPLY
=20 10 21

. EACH PLUG PROVIDES LEADS FOR TWO LINE CIRCUITS

WHICH ARE ARRANGED ACCORDING TO THE FOLLOWING TABLE:

PLUG
A B C D E
00D CIRCUITS I 3 S 7 9
EVEN CIRCUITS 2 4 6 8 10

WIRE SPRING CONTACT FROM ITS GUIDE IN CONTACT

- FOR NONLOCKING OPERATION OF R RELAY, MOVE THE UPPER

POSITION 4 TO THE LOWER GUIDE OF CONTACT POSITION 5.
MOVE THE LOWER WIRE SPRING CONTACT FROM ITS GUIDE

IN CONTACT POSITION 4 TO THE UPPER GUIDE OF CONTACT
3. CONTACT POSITIONS 3 AND S5 ARE UNEQUIPPED AND THE

STATIONARY CONTACTS UNWIRED,

Fig. 15—WFunctional Schematic of 233A KTU (MD) (CO or PBX Line Circuit) (Sheet 1 of 2)4
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LEAD KS-16672, A25B CONNECTOR CABLE TERMINAL BLOCKS
DESIG LI PLUG KS-16690 OR OTHER TYPE TO I0JA OR 1018
ON KTU LI CONN | 25 PRIW CABLE DISTRIBUTING FACILITIES H KEY EQUIPMENT
- (SEE NOTE 4) (REMOVE HOLD LAMP)
a 1 i (BL-w)__[BL] RN
T 3 26 3 26 1 (w-BL) [w) 7 n I
i 1 2 H 2 | (OR-wW) __[ORJ | ¥
H 27 L o7 | (W-OR) [w) A | TO TEL SET OR
A —4 + - + t ar | PICKUP KEYS
'
. Poos b s enew rena ! + T
t 28, 28 | (W-GN) [wil | 5 LG
SP":E_ H a4 ¥ 4 | (BR-wW) _[BRJ | s LF
w H 29 | 29 | (W-BR) wl | N LW
+ + = + +
WA —p— 3 4 5 5w 57 | 3 HA | v0 232 TYPE KTU
CO mrt 30 . 30 | (W-S) wl_ 4 CO_ | (NOTES | AND 2)
T0 4 6 b 6 , (BL-R)  [BLJ , N T0
PO 31, 31 (R-BL)__(RJ | : LK
+ t + t t
R —t 7 I | 1OR-R)_CORJ } = H m ](3001%“ AuD SiGNAL
|
: | | S :‘L':W T0 AUD SIG
| i 1 | ® 4%, BAT, ORI0SVE_ JpoWER SUPPLY
32 L % L won a1 | (O RN_" 10 232 TYPE KTU
8 8 (GN-R) GNJ 1 () CA OR CA}
SPARE —+ } + 4 TO 2278 KTU
sT—4 33 | 3% | (RGN LRI} ® ® o - ST_ 70 211AKTU
B2—14 9 K 9 } (BR-R) _[BRJ | : B8Y
E—4 38 . 34 | (R-BR) [R]1 | ® H GRD_ | TO LAMP SUPPLY
spare ——2——S e (1 —
8 GRD —1 35 | 3% | (R-S) [R]__ H B GRD | TO BAT. SUPPLY
+
R—p— 1L | 1 er-ek (BLY H R S 10 co oR PBX
= T— 36 1 36 (BK-BL) [BK] | N T_JLINE CKT
i x ; i H_"TO 10IA OR 1018
. 12 ! 12 (OR-BK) [OR] | R KEY EQUIPMENT
b : 37 T 37 (BK-OR) [BKJ | T
H 13 H 13 ; (GN-BK) [GN] |
Y H 38 , 38 | (BK-GN) [BX] A | TO TEL SET OR
A T T t T * Al | PICKUP KEYS
1
L& | 4 | (sR-sx) r8R3 | H L
SPARE 32 39 | (BK-BR) [BKJ | H LG
i H 15 15 (S-BK) [S) | . LF
W 140 40 (BK-S) [BK] | H LW
+
WA ——16 | 16 {sL-v) CeL) | 4 HA_ | 50 232 TYPE KTU
0 —+ 41 H 41 L (y-BL) [yl | - CO_ | (NOTES 1 AND 2)
15— 17 ™7 (OR-Y)_ [ORJ | ; 70
\K—42 | a2 [(v-oR [v1 | it (L
T T ¥
Ri—p— 18 . 18 . [GR-V) (GR) , + L3 vo SOM BUD SiGNAL
| (NOTE 3)
| . [ —
{ : l : ®r®_+_-_-—* BAT., OR IOSV* ]Powsn SusPLY
RN —p—43 4 43 | (vGR) [¥] | YO 232 TYPE KTU
SPARE —1 5} 19 | (BR-v) [BR] ®Q CAOR CAL 10 2278 KTU
ST 444 L 44 . (¥-BR) _C[Yl 4 ST_ 10 211A KTU
LBt —1t 20 1 20 ) (S-Y) (] ‘ *: LBt
SPARE —4— 25 1 45 1 (v-s)  [vl | ® : GRD | TO LAMP SUPPLY
8 BAT i 20 ] 21 T (BL-V) (BLJ | K B BAT
BORD —— 46 | 46 | (V-BL) [Vl | 8 B GRD | TO BAT. SUPPLY
R —1 22 22 | (OR-V) [OR) . H R 9 10 co 0R PBX
T —1 47 L a1 ; (V-OR) _[V] 4 H T_ [LINE CKT
% H 23 L 23 (GN-V)  [GNJ
] il i 4
SPARE a8 T as 1 (v-ew vl | :
SPARE =+ 2a | 24 | (eR-v) BRI
SPARE —+ t + { |
SPA L 49 ., 43 | (v-BR)__CVv] '
RE —+ + + ts1
SPARE —p——=22 25 | :3"5”) e I
SPARE—p—30 4 SO | (V- ! |
ye 1 1 1 J
CIRCUIT NOTES
FEATURE OR OPTION APP OR WIR
NOTES: e -
1. LF LEADS MAY BE STRAPPED NOT TO EXCEED SO LAMPS PER GROUP. LINE ETALLIC
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. |cipcyiy | 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 ¥
WILL BE GOVERNED BY THE SIZE AND NECDS OF A PARTICULAR INSTALLATION| COMMON | g )ncinG TO% A0 CONTROL
AUDIBLE RELAY PROVIDED ¥
{ ) CURRENT COLOR CODE ST TG >
C I MD COLOR CODE

\
)

Fig. 15—W#Functional Schematic of 233A KTU (MD) (CO or PBX_ Line Circuit) (Sheet 2 of 2)4
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- p——
»r
L) - <
TO POVER SWPPLY |4 | €
FOR MOTOR ov 40F | LA z 4 -
o) < — ;
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Mt."‘" [ ] K Ks-15900, L)
—— VNTERRUPTER
PORTI0N sT FURNISHED WITH
% B8 K1Y 238A KTU ¥
— | 3 | &
ATI OR RO 2r
TO CKT REG AUD TOWE OR KTS 6A o = :_s
TO AUD TOME SUPPLY,CONT CKT OR GRO 18
10 KT REG Busy Tong 21 O 82! 7l ls I:_(
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To BUSY TOWE SUPPLY OR CONT X7 —O1 OR B2 + — |9
LF OR L) CKT | anp 2" 36 MAX SO LAMPS |
[ty PER LEAD
LF OR LI (o) io e |
1 €
LF OR LI CKT 5 AMO 6 236 i le ‘.
LF OR LI Y50 P =
<
LF OR LI CKT 3 OR 4 G
LF OR LI 6, 116 | e
L 7 e— <
LF OR LI CKT 7 aND 8 ' zec] Iy Ts
LF OR LI CKT 9" 6, 0 —— ]
LW OR L CKT | aND 2! 76 1 |
LW OR LI 7
\% 12 | 66— |
Lw OR LI CKT 5 AND 6' 276 i 7
LW OR LI 15 | & . l
LW OR L1 CKT 3 AND 4 N
WwoRLL %Ej] L) A
TO LINE CKT LW OR LI CKT 7 AND s' 286 2
PART OF 2384
OR LI CKT 9 '
(F16. 4) LY car 9
£, BAT. OR GRD 96
O
t, BAT. OR GRD 196 |
<
+ BAT. OR_GRD 0228
l |
s, BAT. OR GRD 396
R,RI,0R RN CKT 1 THRU 4') ,22F |
R,RI OR RN CKT 5THRU 8' | 245 7
R,RI _OR RN CKT 9' b a Z )
R,RI OR RN 2BF
B OR Bl CKT | THRU 4! 21F |
CKT | THRU 4
B OR BI CKT 5 THRU 8' INTERNALLY |
gomeions ! T wm
LEGEND
F
BLon el —— % INTERRUPTER CONTACTS SHOWN IN STARTING POSITION.
75,400 1 BRvEE GRD OR R GRD F I°° |'-" [ro |"‘ 1 238A KTU FURNISHED WITH INDICATED CKTS
ORIVIS JAND AUDLSHE EXT [ BAT., 2 OR 105¢ (1) sor, | || EXTERNALLY STRAPPED AT FACTORY
7 > o ! +— (® WITH AUX TIME-OUT CKT.
o B | | | | (R) ONE SYSTEM WITH TIME-OUT
A 316 ®_sov | (5 MORE THAN ONE SYSTEM WITH TiME-OUT
| (@ INTERRUPTED COM AUD SIGNAL USING ELECTRO MECH
@ I@ ST INTERRUPTER ( COM EQUIP PORTION OF 238A OR 232-TYPE
326 | | KTU)
0 30A KT | ‘o nza
To
LK 46 ! 2
2
co 36 b8 Loy
R 9 B
TO 14-26V B _GRO Q—" TO
oC pwr sup | _ 8 BAL 2|0A -

Fig. 16—WFunctional. Schematic of 238A KTU (CO or PBX Line Circuit)4
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29A KTU

B GRD

' & \
® 12 5
. ———ke
a3 /®
1

® s

8 BAT

VAR

CT 14
10 —
POVER 3 48
SUPPLY |
2 co 4 @ 13 cr 10
~=o—+—0— 0 %
12T 1 1 2B
5 T é cr @
@L 6T 5 T 7
R TO CO OR
6 PBX LINE CKT R 2 cT 2 7
— % * ®
68 5 9
co 8 4
| T
— :7Q%f
9 o1 Ll
10 Al
TEL
SET A 400A
R
78T
CIO 10 n T0 CO A 3 cT
e 100 O
co i o 29A KTU L
3 Tar —0
co 12 1
} — OPTIONS:
1 et T0 3RD
co 14 29A KTY STATION CAN CUT-OFF OTHER STATIONS
.,_._+_®R'_ AND CAN NOT BE CUT-OFF
I 28
0 15 @ STATION CAN CUT-OFF OTHER STATIONS AND
I T CAN BE CUT-OFF EXCEPT DURING A CALL
3 48 TO 4TH 5
co 16 oAy @ STATION CAN NOT CUT-OFF OTHER STATIONS
1 RI AND CAN BE CUT-OFF EXCEPT DURING A CALL
st O
co 17 ¢
1
7 ' e == TO KEY TEL
co 18 STA PU KEY OR
R
+ Q@ TO 5TH 29A KTy
9 108
@ 7
>
¥
128 11

Fig. 17 —Functional Schematic of 26B KTU (Automatic Cutoff Circuit) and 29A KTU (Cut Through Relay Circvit)
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Fig. 18—Functional Schematic of 30A KTU (Time-Out
Circvit)
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REFERENCE
1A1 KEY TELEPHONE SYSTEM
PACKAGED KEY TELEPHONE UNITS

1. GENERAL 2. IDENTIFICATION

1.001 This addendum supplements Section The following change applies to Part 2 of the
518-114-115, Issue 1. The attached pages section:

must be inserted in the section in accordance with

filing instructions above. (a) Fig. T—revised

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, reissued
Page 8 dated May 1971, revised
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BELL SYSTEM PRACTICES
Plant Series

SECTION 518-114-115
Issuve 1, July 1970

S¢,
£ App, AT&TCo Standard
GNOU
M

REFERENCE

TA1 KEY TELEPHONE SYSTEM
PACKAGED KEY TELEPHONE UNITS

1. GENERAL

1.00  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

200 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.

202 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.

203 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.

204 The dc 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
(0, PBX, or J86731C, List 1 power plant [107C
(MD) or 107D frequency generator].

205 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
voLrs
A Bat. 2 -20 to -26 tlk bat. One per
B Bat. 2 -20 to -26 sig bat. system

2.08 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 T1.S.A,

Page 1
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TABLE A

1A1 PACKAGED KEY TELEPHONE UNITS

KEY TELEPHONE UNITS AND SERVICE FEATURES

232A0RB
WITH KS-15900, CABLE TERMINAL
230A OR B KTU | 202C OR D KTU » | 207¢ HEN
KEY LIST 1 INTER- 224A (MD) s (PROVIDED W
UNIT:CODES PICKUP AND |  PICKUP AND | pprep piagn, [%-STADIAL | 222A | 2234 | Zopg 214 ;Pg:mnlc LETTER C IS
(SEE NOTE) HOLD 4 CO HOLWD 1 CO WINK, TIME-OUT, SELECTIVE KT TV KTV ADDED YO 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
assembly per
200G6D 1 2 i 1 i?:: :t‘i’:;“‘“’ ED-69366-50,
200G7 1 3 1 group 3,
200G7D 1 4 1 1 75-pr cable
2 with 8-ft tail)
200G8 (Fig. 2) 1
1 4
2 1
200G9 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 16A ‘;PPST&WS (1-GC52 terminal box,
300K6 1 3 1 mounting 2-31D connecting blocks,
: 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 26A apparatus (1-terminal plate assembly
mom‘i’:g per ED-69366-50, group
3, 100-pr cable with
* ]
200H18D 1 1 1 3 x 2 15-£t tail)

* The KS-15900, List 1 interrupter must be ord

lered 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-8LS NOILD3S



211 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
212 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.

213  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.

215 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

@J86731D, 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
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2308 KTU

2328 KTU

31A
APPARATUS
MOUNTING

2020 KTU

1738
BACKBOARD

KS-15900,L1
INTERRUPTER

6441-50 CABLE TERMINAL
[INCLUDES CABLE}

f o

Fig. 1—200F5C KTU (Without Cover)
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IS5 1, SECTION 518-114-115

2308 KTU 6481-75
CABLE TERMINAL
(INCLUDES CABLE)

S SR

26A APPARATUS
MOUNTING

Fig. 2—200G8C KTU

232A(MD) OR
2328 KTU WITH K5-15900, LI

OR K5-19384,L.2 64B1-100 CABLE TERMINAL
\ INTERRUPTER ADDED (INCLUDES CABLE )

223A KTUy

2l6A KTU

207C KTU

2244 (MD) OR
2248 KTU

264 APPARATUS MOUNTING

Fig. 3—200H15DC KTU

Page 5
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2308 KTU
{(PBUH 4 LINES)

g&:ﬁ”&

J86T3IC, LI POWER PLANT JBBT3ID, LI POWER PLANT 2328 KTU WITH
(FREQ GENERATQR) (RECT-TRANS) KS-15900, LI
ADDED LOCALLY INTERRUPTER

Fig. 4—200K4 KTU (Without Cover)

Page 6



230A OR B 230A0R B
KTu KTU
232A0R B 207C 232A0R B
KTU KTU KTU
200F4 200F4D
230A0R B 230A0R B
KTU KTU
202C 232A0R B 202C | 202C 232A0R B
OR D KTU ORD [OR D KTU
KTU KTu KTL
200F5 200F6

Fig. 5—200F-Type KTU, Arrangements

ISS 1, SECTION 518-114-115

2304 2304
OR B gore OR B
KTy KTU
2324 2324
OR'8 OR B
KTU KTU

£T0P HALF OF 264 APP MTG*

LT0P HALF OF 264 APP MTG?

20064 200640
2 2
x x
2] 2304 207¢ e ‘2308
&[ ors KTU sl %
of| kTu o Tv
3 S
8 o~
2324 2324
OR B8 OR B
KTU KTU
LTOP HALF OF 26 A APP MTG? LTOP HALF OF 264 APP MTG?
20065 200650
=]
2[2 2[2
x x| x
ole] 230a 207¢ o|o| 230a
RGN HES
o o
~ 8 o o~
oS 8o
~ |8 N |~
232A 2324
OR B OR 8
KTU KTU

£70P HALF OF 264 APP MTG?

%70P HALF OF 26A APP MTG

20066 200G6D
EEE) NEBEE
=l e -
X |x |x '; : ; x
a
olaje| 2304 207¢ [22]2[8| 230a
z|5|5| orR 8 xtu |2|&5(5|&( or B
oflofof KTu glslglg| xmv
Slsls Sl8ls (s
8 ~ N N (NN~
2324 232A
OR B OR B
KTU KTu ]
LTOP HALF OF 26A APP MTG 4TOP HALF OF 26 A APP MTG#
20067 200670
2(a|>|>
==
X |x|x|x
230 A 2304 oflaf{o|o| 230a
ORB OR B g g g g OR 8
KTU KTU Slalolo] kv
B
S[R[ 8]~
2324 2324
OR 8 OR 8
KTU KTU
£.TOP HALF OF 26A APP MTG? £T0P HALF OF 26A APP MTG
20068 20068
2 2l=2[212]2
£ 1 FIFFIE
ol 2304 230A @lojola o1 2304
x| ORB OR 8 &le|elx OR B
o o o|o|©o
o] xTu KTy olololold] xru
o Nl lNIN
S ol|ololo]|e
N P X I R K
2324 232A
OR B OR B
KTU KTU

LTOP HALF OF 264 APP MTGH
20069

LTOP HALF OF 264 APP MTG
20069

Fig. 6—200G-Type KTU, Arrangements
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| 227A(MD) OR 8

KTU %
|  RINGING AND
— TONE CONTROL CKT
| 247A(MDIOR B ———
KTU % —_—
TOUCH TONE [ j
__] ADAPTER CKT | | emsaxtux
L 1 LONG LINE
207C KTU i CIRCUIT
SELECTOR CKT |
L
216A KTU
TRANSFER CKT
CONN
AS
REQ'D
4 \
224A(MD) OR B KTU
BUSY TONE AND
CAMP -ON
222A KTU CONTROL CKT
2 TALKING
LINK CKT
223A KTU
3 STATION
SIGNALING CKT
9-STA CKT
SIGNALING e
IRCUI
clRculT 3 STATION
SIGNALING CKT
|
N\ 232A(MD) OR B KTU
LOCAL \ FLASH, WINK,
\ STATION RING AND TIME-
OUT CKT
\ - 200H150

#* MUST BE ORDERED SEPARATELY

227A(MD)OR B I
KTU %

RINGING AND I
| TONE CONTROL CKT

U eompons | L—— el

207C KTV
SELECTOR CKT

222A KTV
2 TALKING
LINK CKT

9-STA CKT
SIGNALING
CIRCUIT

KTU % P ——
TOUCH TONE i r_ j
| ADAPTER CKT | 225A kT % |
LONG LINE
L = - | CIRCUIT |
s e
216A KTU
TRANFER CKT
~—l
CONN
AS
REQ'D
Vamm

224A(MD) OR B KTU
BUSY TONE AND

CAMP -ON
CONTROL CKT

223A KTU
3 STATION
SIGNALING CKT

223A KTU
3 STATION
SIGNALING CKT

/ N
LOCAL
( STATION )

N/

223A KTU
3 STATION
SIGNALING CKT

200HI8D

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

Fig. 7—200H-Type KTU, Arrangements
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7o z
go7¢C
KTU KTY KTU
Jee73o,L | 2324 J8er3in,L1 | 3328
POweR PLANT| v POWER PLANT| T4
200Ks 200K4D
2
e e
x
ol 2304 o| 2304
OR 8 207C OR B
: KTU KTU 3 KTU
S 8
veersio,Li | 2328 J867310,L1 | 3328
power PLANT | S0 POWER PLANT [ k7y
200KS 200KSD
) 212
E|€ E|E
HHES SHER
88| %R 207 8|18 Sty
9l v § g
gl g
J8673ID, LI S’Rzé J867310, LI g.:z;
POWER PLANT| kTy POWER PLANT| KTy
200K6 200K6D
= 5 >
AHE HHE
ol|o|a| 230a olofs| 2308
&l OR B 207¢ 3 &| o
; & o Ko | 1S 3 g KTU
u o
8 E & SIRIS8
Jeer3ip, L1 | 2328 867300, L1 | §328
POWER PLANT [ W15 POWER PLANT| X1y
200K7 200K7D

Fig. 8—200K-Type KTU, Arrangements

ISS 1, SECTION 518-114-115
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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:

o 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
e 6A Key Telephone System
(c) Ordering Guide

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

e Unit, Telephone, Key 247A (MD) (Fig. 4
and 5)

Replaceable Components for the 247B

e Pack, Circuit Y1 thru Y5 (ordered individually)

Replaceable Components for the 247A

e P48F439 Printed Wiring Board Assembly
(PC1)

e P48F442 Printed Wiring Board Assembly
(PC2)

e P48F445 Printed Wiring Board Assembly
(PC3)

(d) Design Features

247B
e No installation adjustments required
o Replaceable circuit packs

e Responds only to valid TOUCH-TONE signals

247A
e 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 U.S.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 dc, must be provided
from the associated system.

3.03 Handling of 247A KTUs may result in

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

e Improper position of contact springs
o Broken cards
o 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 14
relays, respectively.

(c) Depressing two adjacent vertical dial buttons

at the same time will only produce the high
frequency tone for that row. Rows from left
to right operate 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 247TA 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.
(c) Adjust L relay as follows:
(1) Remove handset

(2) Depress any two adjacent horizontal dial
buttons in the top row.

(3) Adjust L bias potentiometer counterclockwise
until 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.



B TABLE A4

DIGIT SEQUENCE

i TRANSMITTED OPERATED
1 1209 & 697 H1, L1
2 1336 & 697 H2, L1
3 1477 & 697 H3, L1
4 1209 & 770 HI, L2
5 1386 & 770 H2, L2
6 1477 & 770 H3, L2
7 1209 & 852 H1, L3
8 1336 & 852 H2, L3
9 1477 & 852 H3, L3
0 1336 & 941 H2, L4

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

. CONNECTIONS

401 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

2474 KTU

5.03 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.

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

7-13/32 N,
|——— — {I7 MODULES)

¥ PR

6-15/16 IN.

INPUT
AMPLIFIER

ADAPTER FOR
AND FILTER L

. J 207-TYPE KTU
LOW CHANNEL i
)

= CIRCUIT
LIMITER AND
BIAS CIRCUIT Hlailg?ﬁ:ﬁerEL

Fig. 1—247B KTU, Front View
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SECTION 518-114-116

D-RING

RETAINING
STRAP

Fig. 3—247B KTU, Circuit Pack Removal
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[ =174 IN.

|
AMPLIFIER CARD j

HIGH FREQUENCY CARD

Fig. 4—247A KTU TOUCH-TONE Adapter, Front View Fig. 5—247A KTU TOUCH-TONE Adapler, 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

1.01  This section provides connection information
for 1A1 Key Telephone System arrangements.

1.02 This section is reissued to revise Fig. 5, 6,
9, 12, 14, 16, and 17.

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

SD-69208-01, Issue 7
SD-69270-01, Issue 4
SD-69286-01, Issue 8
SD-69288-01, Issue 17
SD-69294-01, Issue 6

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

1.04 Refer to Section 518-114-110 for functional
schematics of KTUs covered in this section.

2. CONNECTION INDEX
Connections for CO or PBX Line Circuit

Fig. 1—202A, B, C, D KTUs with 209A and
210A KTUs for Line Pickup and Hold,
Line and Busy Lamps, Metallic or
Grounded Ringing, Timeout, Lamp
Wink, and Power Failure

Fig. 2—230A or B KTUs with 209A and 210A
KTUs for Line Pickup and Hold, Line
and Busy Lamps, Metallic or Grounded
Ringing, Timeout, and Lamp Wink

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

3—208A 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

4—238A KTU with 30A and 227B KTUs
for Line Pickup and Hold, Line and
Busy Lamps, Interrupted Audible
Signals, Common Audible Signals,
Auxiliary Timeout, and Lamp Wink

5—202C or D, or 230A or B KTUs with
232-Type, 30A and 227B KTUs for
Line Pickup and Hold, Line and Busy
Lamps, Interrupted Audible Signals,
Common Audible Signals, Auxiliary
Timeout, Lamp Wink, and Manual
Intercom

6—239A KTU with 232-Type, 30A, and
227B KTUs for Line Pickup and Hold,
Line and Busy Lamps, Interrupted
Audible Signals, Common Audible
Signals, Auxiliary Timeout, Lamp Wink,
and Manual Intercom

7—202C or D, or 230A or B KTUs with
209A and 210A KTUs for Line Pickup
and Hold, Line and Busy Lamps,
Common Audible Signals, Lamp Wink,
and Timeout

8—202C or D with 210A KTU and only
the Common Equipment Part of 212A
KTU for Line Pickup and Hold, Line
and Busy Lamps, Common Audible
Signals, Lamp Wink, and Timeout

9—233A KTU with 227B and 232-Type
KTUs for Line Pickup and Hold, Line
and Busy Lamps, Interrupted Audible
Signals, Lamp Wink, Manual Intercom,
and Timeout

© American Telephone and Telegraph Company, 1974

Printed in U.S.A.
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Miscellaneous Connections

Fig. 10—Automatic Tie Line (208A 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 (208A
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 (2074,
B, or C KTU) with 208A and 209A
KTUs and only the Common Equipment
Part of 212A KTU for Flashing Line
Lamps, Busy Lamps, Audible Signals,
and Timeout

Fig. 15—Manual Cutoff Circuit (29A KTU) with
202A, B, C, or D, 212A, 230A or B,
233A, 238A, 239A, 203A, 204A, and
205A KTUs

Fig. 16—Cut-Through and Control Circuit for
Automatic Cutoff (26B and 29A KTUs)
with 2024, B, C, or D, 2124, 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.
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¢ eBog

2024 2028 202¢ 202D 210A 2094 KTU
KTU KTU KTU KTU KTU
(NOTE 1) (NOTE 1) | (NoTE 1) | (NOTE 1) TSA S8
IST LINE CKT 2ND LINE | 3RD LINE | 4TH LINE
| KT KT KT
| | | | I
o [~ r_(ﬂg_e)_ —7 )7 18 B BAT. 1o\ —l]B_BAT,
or PBX | g ; (] 8 GRD |}2-0£ 8 GRD
LINE ﬂj‘} >3.2< ik 8 8 20
u 9 ik Dzl Dl ()
R H w. }2{ W > (2 @
T0 KEY T H i ] r :
TELEPHONE | A 13 3 HHG 3 | (3 }
SET Al I >_]
L 8 6 AT e 70 6TH |
14 HF 5 s LINE CKT IF [+ @mn 2)
L6 i o =S i—e WINK CKT 15 | |
it } NOT PROVIDED
| 24 38 22 2 1
23 37 21 21 16
co
22 28 24 24 }
21 27 23 23
@ =
25 17 19 19 - —————— [
TO 101A OR  (NOTE 2)\‘ 26 ! 9 29 Lf 29
101B KEY i () = = |
EQUIPMENT 27 . T 7 wii) (NOTE 2)
(1F 26 18 29 29 @)
Lv
PROVIDED) % 5 e Te e
RI,BZ W
T0 32 7 {10 10
ALDIDLE[ BI, BZI )33{7 A Lw(4)
SIGNALS W)
GRD OR Rc! 8
10 SiGNAL [ T }3_7{ T ) &)
SUPPLY . 36 19 9 9
+ OR BAT, f
39 29 29
TO LAMP 3!
SUPPLY [ L6 4§<({7 40 20 16
8 BAT.
TO POWER + 38 29 26 %
SupeLY BeR0 >4_o( —>35{ 27 14 | |
T\ - 1

TO POWER
SUPPLY

70 3RO
LINE CKT

{NOTE 3)

TO 4TH
LINE CKT
(NOTE 3)

TO S5TH
LINE CKT
(NOTE3)

TO 6TH LINE
CKT (NOTE 3)
1F 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)

STYr-vL1-8LS NOILO3S



g ofBog

209A XTU

“ZOZA 2028 A 202C 2020 210A
KTU KTU KTU KTU KTU TSA Ts8
(NOTE 1) (NOTE 1) (NOTE 1) |(NOTE 1)
IST LINE CKT 2ND LINE| |3RD LINE |4TH LINE
CKT CcxT

(NOTE 5 ) —

ST LEAD | 3) TO 2ND
LINE
-@ KT
Ll o o
® ® (NOTE 3)
(NOTE Q)
NOTES: CPTIONS
). CONNECTIONS ARE SHOWN FOR EACH TYPE OF 202 KTU. FOR MORE THAN ONE LINE oy
CIRCUIT, MULTIPLE CONNECTIONS TO THE SUCCEEDING LINE CIRCUITS. THE 209A FEATURE bodd
KTU WILL SERVE FIVE LINE CIRCUITS WITH WINK HOLD AND SIX LINE CIRCUITS STEADY HOLD SIGNAL %,2
WITHOUT WINK HOLD. GROUNDED LINE RINGING v
2. ADD(Z,J)WIRING WHEN WINK HOLD IS NOT PROVIDED. ETALLIC LINE .
3. PROVIDES POWER FAILURE FOR 202A AND 2028 KTUS. RINGING (NOTE 4)
4. THE 202C AND 202D KTUS ARE FURNISHED WIRED FOR METALLIC LINE RINGING,
% 2 1S FOR 202A AND B KTU
()OPTION. IF GROUNDED LINE RINGING IS DESIRED, CONNECT(¥)OPTION. 5 15 FOR 205C AND © KTU.

5. REMOVE STRAP WHEN ST LEAD IS USED FOR INTERRUPTED AUDIBLE SIGNAL.
6. SYMBOL (4F) MEANS DO NOT STRAP ADJACENT TERMINALS INDICATED BY STRAPS.
T TERMINAL APPEARS IN OTHER LOCATIONS ON THIS FIGURE.

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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(NOTE 3)[;|6__ (:)

oA
T0 €O OR
pex LInE | R
! [
R 14>”<
TO KEY A T
TELEPHONE
SET Al
L
L6

TO 101A OR 101B

KEY EQU!IPMENT
(IF PROVIDED)
TO VIS AND AUD S
CONT CKT OR STA
LINE CONCR CKT
TO AUDIBLE SIGNAL

POWER SUPPLY

TO COMMON
AUDIBLE SIGNALS

FOR INT COM AUD SIG g grp

USING RELAY CONT
CKT (2274 OR STA
LINE CONCR)

TO 14-26 VDC
POWER SUPPLY

Fig. 2—Connections for CO or PBX Line Circuits (230A or B KTUs) with 209A and 210A KTUs for Line Pickup

TSA
IST LINE
CKT

230A KTU
TsB TCs
2ND LINE | 3RD LINE
CKT CKT

| wotE 4) |

16 ca oR cAl

BAT,
OR 105V t

GRD OR RG

TSD TSA
ATH LINE | IST LINE
CKT CKT

2308 KTU
Tse TsC
2ND LINE | 3RD LINE
CKT CKT

TSD
4TH LINE
CKT

I—@

210A KTU

209A KTU

TSA 758

)

B! OR BZI K |

[ R1_OR BZ | . r
L8
| (NOTE 1)
| L B BAT. B BAT.
8 BAT. (26 (26 | )12< 18 I
B GRD >-{( | 1 >-<“ | 8 Gro [ ~ ) BGRD | <
D, W= : &

and Hold, Line and Busy Lamps, Metallic or Grounded Ringing, Timeout, and Lamp Wink (Sheet 1)

T0 6TH
LINE CKT
IF WINK
CKT 1S NOT
PROVIDED
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230A KTU 2308 KTU 210A KTU 209A KTU
TSA s8 Ts¢ TSD TSA Ts8 T8¢ TSD TSA Ts8
IST LINE 2ND LINE | 3 LINE 4TH LINE | IST LINE 2ND LINE | 3RD LINE 4TH LINE
CKT CKT CKT CKT CKT CKT CKT CKT
22 22
| I 1 ] + H L i
21— T T T >?_'< 1o T
23 }23, t
i 19 19
L
TO LAMP 30 16
POWER + OR BAT , o H T +—(29 LB H |
SUPPLY T : 1 | & T
' |
1o @—
g 3
+—(20 +—20
T\ | -
" 20—+ b }—(20) [
(NOTE 1) | @ (19—}
@ 20 I
o} (19
NOTES: T0 5TH
|. ADD STRAP WHEN WINK CIRCUIT IS NOT PROVIDED. LINE CKT
2. WHEN A STH OR 6TH LINE CIRCUIT IS REQUIRED, REFER TO F1G.) 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
SYMBOL (—{l-) MEANS DO NOT STRAP ADJACENT TERMINALS. RUN LEADS TO

LOCATION INDICATED BY LEGEND.
OPTIONS

FEATURE WIRING

STEADY HOLD SIGNAL

GROUNDED LINE RINGING

METALLIC LINE RINGING (NOTE 3)

OPTION.

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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TO KEY
TELEPHONE
SET

TO 10iA OR
1018 KEY

PROVIDED)

TO AUDIBLE
SIGNAL POWER
SUPPLY

TO 14-26 VDC
POWER SUPPLY

TO LAMP
POWER SUPPLY

212A KTV 4TH LINE CKT (NOTE 1) 210A
TSA TsB TSC 2024 2028 202¢ 2020 KTU
I1ST LINE CKT| 2ND LINE CKT{ 3RD LINE CKT KTU KTU KTU KTU
31 7
32 8
: : I |
2 2 2
3 3 3
6 4 4
4 ik S ik S
5 H 6
| 18
E%% >, ! R,RI OR CAl
0
T {9 O B OR BI
8
GRO ORRG | =~ e 20 L~
BAT,+,105V# ‘>|-9{ Wers @
TR~ | | '
29 T T 38 29,
B GRD >;3< 40
LB );;(7 Y
S
(NOTE 7)(s @ 2
NO
(NOTE S)L (woTe7)
37
( . 7)E @ 37 l
NOT
(36) 38 +
| (7 } } ) |
|
® z
LK

Fig. 3—Connections for CO or PBX Line Circuits (202A, B, C or D and 212A KTUs) with 210A and 2278
KTUs for Line Pickup and Hold, Line and Busy Lamps, Common Audible Signal, Timeout, Lamp Wink,
and Power Failure (Sheet 1)

J

TO COMMON
AUDIBLE
SIGNAL

OR TO VISUAL
AND AUDIBLE
SIGNAL CKT
(2278 XTU)
(NOTE 6)
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{NOTE 8)

NOTES:

212A KTU 4TH LINE CKT (NOTE I)
TSA TSB TSC 202A 2028 202C 2020 2104
I ST LINE CKT | 2ND LINE CKT| 3RD LINE CKT KTU KTU KTU KTU KTU
(NOTE 2)
8 I
T0 5TH
LINE CKT
(NOTE 2) ) |
(19) (19) Q
@) ®) 19
L8
2
; W ’
@ 9 L8 "
(nvoTE 8) Y L 73 } I ] v H3
@ } } e 8
(NOTE 8) { v A
0]
1 (19) (2 @) J
(noTE 5) Y| (%) © (29)—2 8

. THE 212A KTU PROVIDES THREE CO OR
PBX LINE CIRCUITS WITH COMMON

EQUIPMENT FOR SIX LINE CIRCUITS.ONE OF

EACH TYPE OF 202 KTU IS SHOWN AS A

FOURTH LINE CIRCUIT.WHEN A FIFTH OR
SIXTH LINE CIRCUIT 1S REQUIRED,MULTIPLE
LEADS TO THE SUCCEEDING LINE CIRCUITS.

2. PROVIDES POWER FAILURE CIRCUIT

FOR 202A AND 2028 KTU.

3. THE 202C AND 202D KTUS ARE
FURNISHED WIRED FOR METALLIC

LINE RINGING(X)OPTION IF
GROUNDED LINE RINGING IS
DESIRED, CONNECT(V)OPTION.
IF WINK CIRCUIT IS REQUIRED
FOR THE SIXTH LINE CIRCUIT,
A SECOND 210A KTU MUST BE
FURNISHED.
ADD STRAP WHEN WINK CIRCUIT
IS NOT PROVIDED.

>

b

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

N

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.

6. FOR CONNECTIONS TO VISUAL AND
AUDIBLE SIGNAL CIRCUIT (2278

REMOVE S WIRING FROM ALL ASSOCIATED

v T0 STH
8 LINE CKT
(NOTE 4)
OPTIONS

FEATURES WIRING
STEADY HOLD SIG. | J,z%
GROUNDED LINE |
RINGING
METALLIC LINE | x

RINGING (NOTE 3)

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)

% Z IS FOR 2124 AND 202A
AND 202B KTUS. J IS FOR
202C AND 202D KTUS.
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TO KEY
TELEPHONE SET)|

TO CO OR PBX
LINE

TO LAMP
POWER SUPPLY

TO 14-26 VDC
POWER SUPPLY

TO VISUAL
AND AUDIBLE
SIGNAL
CONTROL CKT
(NOTE 1)

TO AUD!BLE
SIGNAL
POWER SUPPLY
TO COMMON
AUDIBLE
SIGNAL

—

®

(NOTE 3)
6 @

238A KTU

+ OR BAT

TS0
LINE

B BAT
[ B8 GRD

CAOR CAIl

BAT, £, 105V+

COMMON
EQUIP
TSF

ero, 6 D

81 OR BZ!
RI_OR
RLorBz ]

@24

COMMON
EQUiP
Ts6

2]
(®)400A DIODE
(NoTE 2)

30A KTU

D-161488 CONN

OR EQUIV
HAI \

|
@ ®| l(.‘IIAZ) @

CKT5(5-8)
CKTS(1-4) } 104

CKT (9)

CKT(9)

N
CKTS(1-4)

CKTS{5-8)

(NOTE 2)

(3)
‘li:: DIGDE ™~
©,

&

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)

STY-vLL-8LS NOILO3S



NOTES:

I. FOR CONNECTIONS TO VISUAL AND AUDIBLE
SIGNAL CIRCUIT (227B KTU), REFER TO
SECTION 518-310-40I.

2. PROCURE AND INSTALL LOCALLY.

3. METALLIC LINE RINGING,@OPT!ON, IS FURNISHED ON ALL
. LINE CIRCUITS, IF GROUNDED LINE RINGING
IS DESIRED, CONNECT@OPTION.

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

&

OPTIONS
FEATURE WIRING
WINKING HOLD SIGNAL H
STEADY HOLD SIGNAL J
WITH AUXILIARY TIMEOQUT K
WITHOUT AUXILIARY TIMEOUT M

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

GROUNDED LINE RINGING v
METALLIC LINE RINGING

(FURNISHED ON ALL LINE X
CIRCUITS)

INTERRUPTED COMMON AUDIBLE Y
SIGNAL USING INTERRUPTER

STEADY COMMON AUDIBLE 2

_SIGNAL

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
LINE b Equip EQUIP
CKT TSF TS6
9
) .
HST Line ckT) - W
4
H(2w0 Line ckT] X @ @ ®| (384) .
H(3RD LINE CKT} 73 | w
TH LIN
H(4TH LINE CKT) < 9 0 ®|(5¢s) @
H(STH LINE CKT] >3 "
) ®|
H(6TH LINE CKT
{ EY) »—o>—@-<~——.(7“) @
H(TTH LINE CKT
—H32 @ ® v
H(BTH LINE CKT) Y. @ (9) .
H(9TH LINE ckT] P2 |
\ 36 LF(1&2) s
> o
LF
38 25
LF(788)
39 26
LF
| (49 () 36,
Mo 39 3
1ov+
= 40 13
23
4
GRD OR RG 5 - e
BAT, £, 105V
{- 330 | s
[ I |

30A KTU

CKTS(1-4)
CKTS(5-8)
CKY(9)
CKTS(1-4)
CKTS(5-8)
CKT(9)

210

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 2)
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T0 CO OR
PBX LINE

202C KTU 2020 KTU 230A KTU
IST LINE CKT| 2ND LINE CKT TSA S8 TSC TS0
IST LINE CKT| 2ND LINE CKT| 3RD LINE CKT| 4TH LINE CKT|
EVLCLLILY) ) (?) 0! (7) 17
[O) S S A A
| (noTE_7)

1

2 ? '
ik
8 (8 )M H
T >‘|< (7 i}
10 = 3 (3 )—iH p—
KEY TELEPHONE Al >:< db 4 i+ 4 {}
ar r
ST L__(NoTE 5) pd bl o i
5 11— S —it Daml
LG M 6 >6< I
TO 101A KEY Sy I f !
EQU I PMENT 18 18 18 18
(IF PROVIOED) ~ LG 30 >|-6( >3-°<
e o o : 1
10 14-26v pc[2BAL: >zs< >2'e< &9
POVER surru[ B GRD | — >|4< )27<
3 & ey
9]
10 2278 K1Y (NoTE 2)—A-2RCAl o 1 \i’/ +—(— @ @'_‘f‘_@ 1 © I
10 avoraLe  [BAT 2 OR 105V
SIGNAL POWER
I e o e S
Yo comon [BLOR 821
AUDIBLE
SIGHAL RI_OR 82 @ (0 () Oa @___
®©
| O O——O—1———O——0—
©)
I ! | | | |
o+ o+t +6
| | |

Fig. 5—#Connections for CO or PBX Line Circuits (202C or D, or 230A or B KTUs) with 232-Type, 30A, and
227B KTUs for Line Pickup and Hold, Line and Busy Lamps, Interrupted Audible Signals, Common
Audible Signals, Auxiliary Timeout, Lamp Wink, and Manual Intercom (Sheet 1)¢



ISS 3, SECTION 518-114-425

2308 KTU 232~TYPE NOTES:
TSA Ts8 TSC TSD KTU(NOTE 1) I. ON 232A KTU, ST AND TO RELAY
IST LINE CKT | 2ND LINE CKY | 3RD LINE CKT | 4TH LINE CKT BATTERY CONNECT1ONS TERMINATE ON
@ (7) (7) @~ TERMINAL 39. ON 2328 KTU TERMINAL
7 ~ 1 MANUAL 39 MAY BE USED TO TERMINATE THE
(30) = | INTERCOM AUDIBLE SIGNAL SUPPLY GROUND AND B
+ } R OR B) LEADS:ON 232C KTU, THE FACTORY-
TATIO 2
! o ©, | ® STATION PROVIDED STRAP BETWEEN TERM. 39 AND
I () 1o POVER TERM. 37 MUST BE REMOVED WHEN THE 232C
| KTU IS USED WITH SSIA EQUIPP!
! O ._ OVl suppLy PRIVACY.
. FOR MOTOR 2+ FOR CONNECTIONS TO AUDIBLE AND
F (2) VISUAL SIGNAL CIRCUIT (2278 KTu)
} (3) REFER TO SECTION 518-310-401.
3. PROCURE AND INSTALL LOCALLY.
H (8) 1o powgn 4+ METALLIC LINE RINGING. X OPTION IS
- @ |~ suppiy FURNISHED. IF GROUNDED LINE RINGING
FoRiNOTOR 1S DESIRED, CONNECT V OPTION.
o | S. MAXIMUM 20 LAMPS PER LINE CIRCUIT,
e 6. MAXIMUM 36 LAMPS PER LEAD BUT NOT
4 TO EXCEED 50 LAMPS PER PAIR.
7. SYMBOL HH MEANS DO NOT STRAP
t OR BAT. ADJACENT TERMINALS. RUM LEADS TO
G LOCATION INDICATED BY LEGEND.
— (26) 10 14-26v [ — OPT 108
— 0 DC POWER | _| FEATURE WIRING
SUPPLY
@ @ WINKING HOLD SIGNAL N
H . STEADY HOLD SIGNAL J
1 g ©, ©,
@ WITH AUXILIARY TiMEOUT K
| - WITHOUT AUXILIARY TIMEOUT "
____@ BAT. INTERRUPTED COMMON AUOIBLE
t OR SIGNAL USING RELAY T
10SVe | CONTROL CIRCUIT (2278 KTU)
0. ATBLE GROUNDED LINE RINGING v
——'_“ SIGNAL POWER METALLIC LINE RINGING
| | | | SUPPLY (FURNISHED ON ALL LINE x
L@l cicus)
INTERRUPTED COMMOM AUD!BLE -
SIGNAL USING INTERRUPTER
STEADY COMMOM AUDIBLE 2
SIGNAL
l l l I I l l 10 14-26 VDC
@ @————@— (20)— <H [ PowER SUPPLY
(noTE 6)
D-161488 CONN
OR EQUIVALENT
12’\ @ HA ® HA |
p2 <
4 HAL — 400A
| | | ® t t t 010DE
(24 ® . c : 3 ® 4 (NOTE 3) |
—{37)
T ® 4 col @
I
400A
——& ® | u ® ¥ oo
® t LKI (NOTE 3) @
(23— ® 10 —(39)
A2 ® ) 101 2

Fig. 5—#Connections for CO or PBX Line Circuits (202C or D, or 230A or B KTUs) with 232-Type, 30A, and
227B KTUs for Line Pickup and Hold, Line and Busy Lamps, Interrupted Audible Signals, Common
Audible Signals, Auxiliary Timeout, Lamp Wink, and Manual Intercom (Sheet 2)¢
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SECTION 518-114-425

TSF
LINE

239A KTU
TSA S8 TSC TSD TSE
LINE | LINE | LINE | LINE [ LINE | LINE | LINE | LINE | LINE | LINE
KT KT KT CKT KT CKT KT KT KT KT
I 2 3 4 5 6 7 8 9 10
’ D HO
T0 KEY i e d e
0 K
TELEPHONE H o H o
SET L (NOTE 5) " o no
—_— H
" () HHSD
Ta—"OH IO S810 ho
0 €0 OR [ H(s) H{)
pex Line | T H{7) H()
(NoTE 4)®I IC . | . C IC
L © =) () ()
TO LAMP 29 29 29
POWER SuppLY | _t OR BAT },‘.{ ;aoé (30)
T0 14-26 VOC 5 AT }o{ 10 10
power suppLy | _B_GRD ] =) | )
(1) ! I
H(2)
H(3)
H(4)
H(s5)
TO 101A OR H(6) X X ! !
101B KEY
EQUI PMENT H(T) : ! T I
(IF PROVIDED) | H(8) >
H(9)
H(10) :;
H(11) -
~
; O | | | | l
RI OR BZ
worate” (oo O—OTO—EOTO—OTO—TO—
SIGNAL
TO AUDIBLE 8; RCG.0R GRD
SIGNAL [an,xon 105V¢ | (9 | © | | |
POWER SUPPLY
CAOR CAl
btk & TO— (01— 101w )—®
CKT (2278 KTU) L RN

iR

(NOTE 3)

Fig. 6—$Connections 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)¢

Page 14



ISS 3, SECTION 518-114-425

TS6 232-TYPE 304 NOTES:
KTV KTY I. ON 232A KTU, ST AND
frote 1) BUEe Come TERMINATE ON TERMINAL 30
HAI (NOTE .,)OR EQUIVALENT ON 2328 KTU, TERMINAL 39
MAY BE USED TO TERMINATE
® ' HA THE AUDIBLE SIGNAL SUPPLY

@——'—< ’—-—@—x GROUND. ON 232C KTU, THE

® T e fam SRS
® I ® # (NoTe 2) DIODE 37 MUST BE REMOVED WHEN
| I (NOTE 2) THE 232C KTU IS USED WITH
® Y TOI (NOTE 7) 7 SSIA EQUIPPED FOR

@ ® 4 10 - PRIVACY.

@ @ co 2. PROCURE AND INSTALL LOCALLY.
t® CO! (NOTE 7) 3. FOR CONNECTIONS TO VISUAL
® @ AND AUDIBLE SIGNAL CIRCUIT

@ LK @ (2278 KTU) REFER TO

| ® 4 : L LKL (NOTE 7) SECTION 518-310-40i.
] T 8

4. ALL LINE CIRCUITS ARE

‘@ 'o FURNISHED WITH

o o METALLIC LINE RINGING,
+ OR BAT (> ®)OPTION. IF GROUNDED

10 ’o LINE RINGING IS DESIRED,
‘e o CONNECT (Y)OPTION.
8 BAT 3 5. MAX 20 LAMPS PER LINE CKT.
| | I 6. MAX 36 LAMPS PER LEAD BUT
W (182) @ L 10 NOT TO EXCEED 50 LAMPS
®‘—— _T MANUAL PER PAIR.

INTERCOM 7. CONNECTIONS SHOWN (K OPTION)

R STATION ARE FOR CKTS (1-4). FOR
A BAT ] CKTS (5-8) CONNECT TO 116G,

@
I (NOTE 6)
I (NOTE 6)

TO 14-26VDC 12G, 13G AND 14G,RESPECTIVELY.
| A GRD | POWER SUPPLY FOR CKTS (9-11) CONNECT
- TO 216,226,23G AND 24G,

® RESPECTIVELY.
BAT,$,0R 105Vt AUDIBLE
SIGNAL 8. SYMBOL (<) MEANS DO NOT
POWER STRAP ADJACENT TERMINALS.
SUPPLY RUN LEADS TO LOCATION
INDICATED BY LEGEND.
OPTIONS

EEEEEE)

FEATURE WIRING

(NOTE 1) WINKING HOLD SIGNAL H

NOTE 6)

| (~voTE 6)

10V N 70 MOTOR STEADY HOLD SIGNAL

K

NG POWER
SUPPLY WITH AUXILIARY TIMEOUT

X |>x |«

WITHOUT AUXILIARY TIMEOUT

INTERRUPTED COMMON AUDIBLE]
SIGNAL USING RELAY T
CONTROL CIRCUIT

I R,RI OR RN I I GROUNDED LINE RINGING v

21 METALLIC LINE RINGING
(FURNISHED ON ALL LINE X

R,RI

JRI OR RN > CIRCUITS)

INTERRUPTED COMMON AUDIBLE
R,RI OR RN 23 SIGNAL USING INTERRUPTER ¥

STEADY COMMON AUDIBLE
SIGNAL

Fig. 6—#$Connections 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

R
A

T0 KEY

TELEPHONE | Al

SEY L (NOTE 4)
L6

TO CO OR
PBX LINE | _T

T T T T

TO 101A OR 101B
KEY EQUIPMENT

e CEE

?¢

®
~w[o[oun]sw[n) -
T

’

®

00O

(IF PROVIDED)

T0 common - R OR B2
AUDIBLE [s: R B2

?
LT

®

[
&)

Q
5660

9?
?

SIGNAL

GRD OR RG

TO AUDIBLE SIGNAL

POWER SUPPLY BAT,20R 05V¢ -

CA OR CAI

TO 2278 KTU(NOTE 2)

LG

®
© EEER EEEE GEXEXDEEEO

) @ERER

L
&

TO POWER
SUPPLY FOR| £ OR BAT

LAMPS

B BAT

t OR LB

&

EXi
9
9
|9

?

A

w

B BAT.

TO 14-26V
DC POWER B8 GRD

SUPPLY

B GRD

?9

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 158 KTy
LINE
CKT
4
v
18
s
17
F
15 I
(NOTE |
@
HA HA
2
TO
4
co
3
‘ I
= 1
LF (CKT 1)
KT 21
LF (CKT 2)
23
LF LF (CKT 3)
25
LF (CKT 4)
s 27
LF (CKT 5)
2) |
+ OR LB + OR LB
Lw LW(CKT 1)
+OR LB LW(CKT 2)
Lw(CKT 3)
LW(CKT 4)
LW(CKT 5)
B BAT. fIB\ B BAT.
B GRD }ai B GRD

12
13

ISS 3, SECTION 518-114-425

NOTES:

I. ADD STRAP WHEN WINK HOLD
IS NOT PROVIDED.

2. FOR CONNECTIONS TO VISUAL
AND AUDIBLE SIGNAL CIRCUIT,
REFER TO SECTION 518-310-40!.

3. ALL LINE CIRCUITS SHOWN ARE
FURNISHED WITH METALLIC LINE
RINGING, ) OPTION. IF
GROUNDED LINE RINGING 1S DESIRED,
CONNECT (V) OPT 10N

4. MAX 20 LAMPS PER LINE CKT,
SYMBOL ({}) 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 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 2)
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ISS 3, SECTION 518-114-425

202C KTU | 2020 KTU 2124 KTU 2104 KTU
IST LINE | 2ND LINE (COMMON EQUIP
KT PART)
(NOTE 4) A l 158
TO KEY
TELEPHONE
SET
i(nors 1)
T0 €O OR | | . | I
pex Line | _ T | 37 13
s
®r (37 " (12)
(NOTE 3) > @ 0
To 426V BGRD NG 7 @ B GRD =
DC POWER
B BAT B BAT |
SUPPLY [ (26) 26)—1 (29) } 18 |
0 101A OR 101B
KEY EQUIPMENT 8 18 i
(IF PROVIDED) 21 21 (i9) HA (e
0 T0 Z/
23 23 17 14
o
| Q4 Ca 8 | [ I
22 22 LK 20
1
TO LAMP 30 16 'Q
POWER SUPPLY | _t OR BAT ) % 28)1 OR BAT 2 O
C) p g W .'
Lw w | w
D, 20 t —3) © |
I L
"'@] (s)
TO CoMMON ~_R! OR BZ > Lw o o
awoiBLe | sy or 821 @ Lv ()
SIGNAL
GRD OR RG %5 __@ (0)
TO AUDIBLE
SIGNAL POWER | BAT, | | | | | |
SUPPLY OR 105 V# _@
LS B LSS >-r—(: —
® LF
v (T
.-——-.— LF
TO VISUAL AND (s oc ca) (9 (i9) [_
AUDIBLE SIGNAL
CKT (2278 KTU)
(NOTE 2)
OPTIONS
NOTES: FEATURES WIRING
1. ADD STRAP WHEN WINK CIRCUIT IS NOT PROVIDED. STEADY HOLD SIGNAL J
2. FOR CONNECTIONS TO VISUAL AND AUDIBLE SIGNAL o=
CIRCUIT (2278 KTU), REFER TO SECTION 518-310-401 . Ug[s:"‘;:zig gg:_’r‘gg Agz':’B?EZ‘SIBIGN:L) T
3. 202C OR 2020 LINE CIRCUITS ARE FURNISHED WITH L K1Y
METALLIC LINE RlNGING@OPTION. IF GROUNDED LINE GROUNDED LINE RINGING v
RINGING IS DESIRED, CONNECT(V)OPTION. NETALLIC LINC RINGINE (rURNIoHED
4. SYMBOL (~J}-) MEANS DO NOT STRAP ADJACENT TERMINALS. ON ALL LINE CKTS) X
RUN LEADS TO LOCATION INDICATED BY LEGEND.
STEADY COMMON AUDIBLE SIGNAL z

Fig. 8—Connections for CO or PBX Line Circvits (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
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oz °6ng

66B4~25 CONN BLK

232-TYPE KTU

ROW ASSIGNMENT (NOTE 4)
COL A OR F (NOTE 2)
233A KTU
CONN A
&0 Mawo 2 azse OmO=mOs0mOn0,
(NOTE 1) \ CABLE
W-BL) CW3 ~
T 26 > t ( H’ T {0 kev
] } -
S >+ {BL-w) E8L3I 2 R | TELEPHONE SET |
Loy st (w-0) E£wWJ X A TO 14-26 VOC
o 1 (o-w) coa H Al TO 101A OR A GRD | pOWER SUPPLY
43 2 > 4 101B KEY EQPT
| | (SPARE) (W-G) CW3 (IF PROV) WER SUPPLY
328 4 %x (s LG LG MG ;(?RPSOTORS P
| | (G-wW) €61 [~~~ (27—
! (W-BR) CW3 LW~ (NOTE 5)
D d
pa TR " wores) DaCNOZONOZORVSO
£ 4 0 -0 OO O OO
S (W-s) Cw3 o !
+> 30 >+ 9 37
e (s-w) _ €s3 }Io{ HA "
+
WIRED ¢ | (R-BL) CR3 < LK ®a00a
TO LINE > 31 >+ " 38 ®I k DI0DE
CIRCUIT ! | (BL-R) CBLI H T0 (NOTE 6)
—> 6 H— 12 36 -—
! i (R0) CR1I  »>< RN ® |[rn
I (0-R) €03 R TO CA OR CAl
, 7 I B Toon @ '8) | (NOTE 3)
! ! (R-6) CR1 1| Aup! + BAT. OR 105V ¢
g 2T o ' @ e
| | (SPARE) (G-R)  CG3J GRD OR RG NOTE 4)
—+> 8 M 16 R 39— AUDIBLE SIGNAL
| | (SPARE) (R-BR) CR3J —< “1®
+> 34 17 ®
e (BR-R)  CBRJ = + OR BAT + OR BAT TO POWER SUPPLY
+ FOR LAMPS
; 35 (Rsh __ECR) 19 B GRD N 10 14-26V
i i (5-R) cs3 DC POWER TO MANUAL
—+>10 X 20 B BAT | suppLy | INTERCOM
i i (BK-BL) CBK3 H_/ STATION
—+> 36 > 21 T
| (BL-8K) [BL1 - 10 Co OR
L HoO4 22) R | PBX LINE

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, Manval Intercom, and
Timeout (Sheet 1)¢
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1T 96nyg

WIRED
TO LINE
CIRCUIT
2

A258

‘ég::s NOTES:
; D (BK-0)  [BKI . TWO LINE CIRCUITS TERMINATE IN EACH CONNECTOR
(—> 37 >t —(23) T ON THE 233A KTU. THE CONNECTORS AND LINE
Ly s ) (0-BK) CO3 4>z‘< | ToKEY CIRCUITS ARE ARRANGED AS FOLLOWS:
> \ o TELEPHONE SET
(S a8 5! (BK-G) CBK3J = - conn | a|B|lCc|D|E
[ '8 H (G-BK) [CGJ >2-s< Al | H TO 101A OR 10IB LINE|[ ¢+ ] 35|79
+> +
5 59 ol (SPARE) (BK-BR) CBKI }}2-5 L6 KEY EQUIP (IF PROV) Ckisj2j4]618)10
T >t THE CONNECTIONS SHOWN ARE FOR CONN A LINE CKTS
S 14 (BR-BK) CBR3 ~ 0 PONER SURRLY | AND 2. THE LEADS FROM CONNECTORS B THROUGH E
| | (BK-S)  CBK3 =4 (NOTE 5) ARE TERMINATED IN THE SAME MANNER.
+> 40 >+ 29 LW 2. TERMINATE CONN CABLE TO COL F IF LEFT HAND
I I (s-BK) CS3 >—< (NOTE 5) BLOCK OR TO COL A IF RIGHT HAND BLOCK.
i >15 i -BLI  CYD :w\ﬁ LF 3. FOR CONNECTIONS TO VISUAL AND AUDIBLE SIGNAL
+> 41 > 3l co CIRCUIT (2278 KTU) REFER TO
| | (BL-Y) [BLJ < MULTIPLE THESE SECTION 518-310-401 .
— 18 M 22 HA | LEADS TO 232478 4. ON 232A KTU, ST AND TO RELAY BATTERY
S a8 51 (v-0) v pd KTU AS SHOWN CONNECT[ONS TERMINATE ON TERMINAL 39. ON 2328
H 42 1 33 LK | FOR FIRST HALF KTU, TERMINAL 39 MAY BE USED TO TERMINATE THE
HINP lo-y): _ £od e 70 | OF KTU AUDIBLE SIGNAL SUPPLY GROUND AND B OR Bl LEADS.
T 4! 34, o ON 232C KTU, THE FACTORY mowoen STRAP BETWEEN
! | (Y-6) cya TERM. 39 AND TERM. 37 MUST MOVED WHEN THE
‘——’—)I . o) tea >3_5< RN 232C KTU IS USED WITH SSIA EQUI PPED FOR PRIVACY.
—t> 18 >t 36 5. LF AND LW LEADS SHOULD NOT EXCEED 50 LAMPS
S 44 NE (y-BR) CY3 T PER GROUP.
t
1o ol_(sPARE) (BR-Y) _CBRD —~ 6. PROCURE AND INSTALL LOCALLY.
ral
| PARE - ® OPTIONS
——l—)45 + i3 ! (xs) £ 39 @ “ FEATURES WIRING
: 3 20 ! (s-v) €s3 % 1 + OR_BAT TO POWER SUPPLY
| . - FOR LAMPS WITH AUX TIME-OUT CKT K
I | (v-BL) CV3 B GRD
> a6 >t PR kel TO 14-26 VDC WITHOUT AUX TIME-OUT CKT M
> 21 > 42 B BAT | POWER SUPPLY
| i (v-0)  €va - T LINE | METALLIC X
| a1t (ov)  col }‘_3< . | JO.C00R RINGING | GROUNDED WITH COM AUD
: 22 > 44 PBX LINE CKT CONT RELAY NOT PROV v
(SPARE) (Vv-6)  CV3
—+> a8 ! 45 INTERRUPTED RINGING
| | (SPARE) (G-V)  CGJ COMMON | WITH VISUAL AND AUDIBLE [T OR Y
—> 23 >t 46
LS 4 51 (SPARE) (V-BR) CV3 - AUDIBLE | SIGNAL CKT PROVIDED
> .
S 24 o1 (SPARE) (BR-V) CBR3 ~ STEADY: RINGING
t
so o,_(SPARE) (v-s) cva = % INSULATE AND STORE
L < | (SPARE) (s-V) €S2 ( ) CURRENT COLOR CODE
25 50 [ 1 MD COLOR CODE

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)¢
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SECTION 518-114-425

203A 2114 KTU 2094 KTU
2044 OR
205A KTU T5A s
cu
| |
| | |
-
. (2)
T )
TELEPHONE & | |
SET
= (19) 1 (1) —— 4 10 14-26 voc
TO SIGNAL KEY S (13) | (20) £-0R0 —] RiSyPRLY
(NOTE 1) ) LK (NOTE 2)
10
@ | |
|
|
@2 co
LB
T0 AUDIBLE BAT, t OR 105V t e - | |
SIGNAL POWER |
SUPPLY (8)
e (NoTEN S G
TO LAMP _tORBAT | (LINE 3)
POWER SUPPLY (31)
8 (LINE 4)
T0 14-26 voc{ (16) | s | |
POWER SUPPLY @ LIN
0 DISTANT © (LINE 6)
STATION OR G
SIMILAR TIE [ :8
LINE CKT AT R
DISTANT KEY (NoTE 5) ‘@ |
TELEPHONE | (3) B ORBIN v comuano
SYSTEM to R OR RI | AUDIBLE SIGNAL
8 OR B! " 10 GRO OR RE N 1o AUDIBLE SIGNAL
70 AUDIBLE >< | oat, £ or 105V ¢ | power suppLy
SIGNALS 36 (-
R OR RI
NOTES:

|. FOR 204A AND 20SA KTU ONLY,

. FOR 204A KTU ONLY.

FOR 203A KTU ONLY.

. FOR 205A KTU ONLY.

. CONNECT AS SHOWN WHEN BAT OR 18V t IS USED.
WHEN 105V t IS USED CONNECT TO LOCAL GROUND
IF CENTRAL OFF ICE GENERATOR 1S USED, OTHERWISE
IT MAY BE STRAPPED TO THE POWER SUPPLY GROUND.

Ul wn

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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ISS 3, SECTION 518-114-425

2034, 2114 KTU 2124 KTU
2044 OR
2054 TSA S8
KTU
TO DISTANT STATION _ T | I
OR SIMILAR TIE LINE
CIRCUIT AT DISTANT (R |
KEY TELEPHONE SYS
= ()
R
TO TELEPHONE SET 8 | | | |
= (19
To siGNAL key S NOTE D) | A3
2 LK (NOTE 2 ) @
| EN—+ 0 } 7 |
co LF INE 4
-~ S (LINE 4)
LF LF (LINE 5)
25
%% LB LF (LINE 6)
-1
(NOTE 3) I
| @)2 | | I
TO LAMP ~ LG @ (NOTE 4)
SUPPLY [_’ oh Lo @
(NOTE 3)
RR
C)__
A_GRD
T0 14-26V
DC POWER | _B BAT 58 B At 29
suppLY B GRD >40{ 8 GRD ™
TO GEN SUP DIRECT ~_l05V¢
OR THRU RES LAMP [ RG 1 aas o |
CKT (NOTE ¢ ’
(i 63 105Vt N | BAT, % OR 105 V&N To AUDIBLE
B OR BI GRO OR RG < GRD OR RG ] SIGNAL POWER
TO AUDIBLE 33 ! SUPPLY
SIGNALS R.OR'R) 22
R OR RI
o 5 on o1 ] TO COMMON
AUDIBLE SIGNALS
(NOTE 5) 'g
NOTES:

FOR 204A AND 205A KTU ONLY.

2. FOR 204A KTU ONLY.
3.
4
5

FOR 203A KTU ONLY.

. FOR 205A KTU ONLY.
. CONNECT AS SHOWN WHEN BAT OR I8Vt IS USED.

WHEN 105Vt IS USED, CONNECT TO LOCAL
GROUND IF CENTRAL OFFICE GENERATOR 1S USED,
OTHERWISE 1T MAY BE STRAPPED TO THE POWER
SUPPLY GROUND.

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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SECTION 518-114-425

TO DISTANT STATION
OR SIMILAR TIE LINE
CIRCUIT AT DISTANT
KEY TELEPHONE SYSTEM

TO TELEPHONE SET

TO SIGNAL KEY —S
(NOTE

TO 14-26V
DC POWER

T —

1)

203A, 204A OR
205A KTU

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

232-TYPE
(NOTE 6)

90

2278 KTU

10V * N 10 POWER
we | suppLY For
———— | MoTOR

400A DIODE
(NOTE 4)

SUPPLY

B GRD

B OR BI

®©

~ RN

RN

R OR RI
TO AUDIBLE
SIGNALS

B BAT 10 14-26 VOC
POWER SUPPLY

(12
(19
(19

F(_ 8 OR Bi O

R OR RI

TO AUDIBLE
SIGNALS

TO POWER
SUPPLY FOR

LG
[zORLB

®

®

}

—e
w
&)

BAT, £ OR 105V ¢ | S|GNAL POWER SUPPLY

SROOR R ]’ro AUDIBLE

+O0R LB

X

LAMPS

OPTIONS

FEATURE

WIRING

INTERRUPTED AUDIBLE
OR COMMON AUDIBLE

SIGNAL USING INTERRUPTER

>

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

~

®

I NOTES:

I. FOR 204A AND 205A KTU ONLY.

. FOR 204A KTU ONLY.

. FOR 203A AND 205A KTU ONLY.

. PROVIDE 400A DIODE INSTEAD OF STRAP WHEN

204A KTU CONNECTS TO THE SAME COMMON
| EQUIPMENT AS 203A AND 20SA KTUS.
5. CONNECT LF LEAD TO ANY TERMINAL AS LONG

AS A MAXIMUM OF 36 LAMPS PER LEAD OR 50
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
USED TO TERMINATE THE AUDIBLE SIGNAL
SUPPLY GROUND AND B OR Bf 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.

awn

Fig. 12—§Connections for Avtomatic 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 Timeoutd
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2034, 2384 KTU 2278 KTU
204A OR
2054 TSF 56
KTU
e TO POMER
39 SUPPLY
o 10V 4 FOR
TO DISTANT STATION | 1 MOTOR
OR SIMILAR TIE LINE I
CIRCUIT AT DISTANT
KEY TELEPHONE SYSTEM
O (NOTE 2) ~
R ‘O—l
TO KEY TEL SET|
400A DIODE
L6 | | (NOTE 4)
70 siGNAL Key —S(NOTE 1) |
10 TO (NOTE 3)
LK (NOTE 3)
LF_(NOTE 5) ¢
o T Cprar i |
B GRD
10 14-26V DC 40 (%) B OR B) SIGNALS
POWER SUPPLY | _A GRD 16 | |
A BAT e 0
B BAT 14-26V DC
+ B BAT S ._*
70 rover suppLy[—2OR LB 1 © POMER
FOR LAMPS e 30 £OR LB SUPPLY
@ | RN OR R 3
I 24 £ A f @
RN ﬁ'ﬂf 26 { R OR R! R ORL@
® RN >-28< R OR R!
18 or Bi = GRD OR RG z
B OR Bl >_@ 8 OR BI B_OK Bt >zs< SRD .ok IRG GRD OR RG
® B OR BI GRD OR RG
TO AUDIBLE SIGNALS (27)
OR RI @ | GRD OR RG | TO POWER
>—~|-® —GRD ORRG | SUPPLY FOR
~
® N <._BORE AUDIBLE
@) @ @ BAT, + OR losv+ | SIGNALS
cAl @

NOTES:

I. FOR 204A AND 205A KTU ONLY.

2. FOR 203A AND 205A KTU ONLY.

3. FOR 204A KTU ONLY.

4. PROVIDE 400A DIODE INSTEAD OF
STRAP WHEN 204A KTU CONNECTS
TO THE SAME COMMON EQUIPMENT
AS 203A AND 205A KTUS.

S. CONNECT LF LEAD TO ANY TERMINAL
AS LONG AS A MAXIMUM OF 36 LAMPS
PER LEAD OR S50 LAMPS PER PAIR
IS NOT EXCEEDED.

OPTIONS

FEATURE WIRING
INTERRUPTED AUDIBLE OR COMMON
AUDIBLE SIGNAL USING X

INTERRUPTER

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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208A KTU 208A KTU 208A KTU 207A KTU  OR 2078/C KTU 209A KTU OR COMMON EQUIP
(FOR (FOR (FoR TSA 158 TSA TSB PART OF 212A
STATIONS STATIONS STATIONS KTU
2,3 AND 4) | 5.6 AND 7) | 8,9 AND 0) TSA 158
(NOTE 1)

TO KEY
TELEPHONE
SET (FOR
STATIONS
2,5 AND 8)

TO KEY
TELEPHONE
SET (FOR
STATIONS
3,6 AND 9)

T0
AUDIBLE
SIGNALS

TO KEY
TELEPHONE
SET (FOR
STATIONS 4,
7 AND 0)

EEESNARERRRRRRNE|

80 BO
T
GRD OR RG

BAT,t OR 105Vt
~ B GRD 40

B GRD B GRD
¥ 2 D—1®
TO 14-26V B BAT 37 B BAT o B BAT o @
|

TO AUDIBLE > Grp OR RG
SIGNAL
POWER BAT,2OR 105V%

SUPPLY

0C POWER A BAT A BAT

tnoTE | | 1 i o |
{NOTE 2) kAGRD 3‘/ . .\IO

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
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8Z/Lt obBng

TO LAMP
POWER
SUPPLY

208A KTU | 208A KTU  |207A oR 2078/C KTU 2094 KTU OR  COMMON EQUIP
(FOR (FOR (FOR TSA Ts8 TSA Ts8 PART OF 2124
ST NS 4) | STATIONS STATIONS Lk
* 5,6,AND 7) | 8,9, AND O) TSA S8
BAT OR ¢ BAT OR + LB
28 28 29 20— 38
L6
LG 29 29 Go
26 LF W LF a7
12 ' L |
< R
13 2 2 | |
D 3 26 I
17 4 62
0
25 10 (6 ——4=" 17
= | co o
I D 1S 15 26 2 3
c c |
18 5 2 |
¢ c
19 6 3
20)—< 7 )< 4
c c
| D 8 s (7
c ¢
(9 P Q ! I
20 10 7 (1s)
O <
1 8
¢
(19)-< 12 9
¢
(0= 13 10

NOTES:

1. SYMBOL (dF) MEANS DO NOT 2. PROPER POLARITY MUST BE OBSERVED WHEN

STRAP ADJACENT TERMINALS.

RUN LEADS TO LOCATION
INDICATED BY LEGEND.

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)¢
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2024 KTU| 2028, 2124 KTU 230A OR 2308 KTU
s | 158 Ts¢ TsA Ts8 Ts¢ 150
2020 | ) ing LINE LINE LINE LINE LINE LINE
LU KT 1 ekt 2 | ckr3 | okt ckr2 | kT3 | ckTa
NO M- —D)
R
(2HH H H H H H H2 ) i
(13HH — b — — — — b —
2334 KTU
CONN A% CONN B CONN C CONN D% CONN E
LINE LINE LINE LINE LINE LINE LINE LINE LINE | LINE
ekt | cxr2 | exra | ckt4 | okrs | ckre | ckr7 | ckre | cxkro | okt 1o
I ) @) @) © EH——
() (24 - O H—(24)HH H—ea-H——-
i k==
@5 @5 )HI 25 ) HZ)HH @ HH—— ’l
|
2394 KTy :
! 238A KTU i
/ -\ |
TSA Tse 1s¢ 150 TsE TSF |
LINE LINE LINE LINE LINE LINE LINE LINE LINE LINE 'c"'(:t” |
Tt | ckr2 | ckT3 | ckT4 | coxts | ckre | ckr7 | ckre | cxkro | cxr 1o |
' @) @) @) D, D, H—: :
-GG G| |
OB O |
|
Fr————————— e — J
| | 2034 xru 2044 nul 2054 nul 29A KTU |
T T
NOTE: LR ’_ —H—(2 .
SYMBOL (—{}-) MEANS DO NOT STRAP ADJACENT A 0 o A | TO CONTROL
TERMINALS. RUN LEADS TO LOCATION |NDICATED 3 [, | REY
BY LEGEND. o | CT_ | TELEPHONE
# CONNECTIONS ARE MADE ON R | sTaTiON
66-TYPE CONNECTING BLOCK (SEE 9
FiG.9). T0 14-26v (B SRO| N
OC POWER | g pat I Al
t PROCURE AND INSTALL LOCALLY SUPPLY 7 A 1o
A | controLLED
T | KEY
4 TELEPHONE
R | sTaTioN
S 3 -
4004 0100E + (6

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 212A KTU 230A OR 2308 KTU
202C
202D TSA 788 TsC TSA TsB TsC TSD
KTU LINE LINE LINE LINE LINE LINE LINE
CKT | CKT 2 CKT 3 CKT | CKT 2 CKT 3 CKT 4
{NOTE 1)
I () OHH 2
R
() :j H H H H — (2 Ht
A
(3) - — H H - -G H-
233A KTV
CONN A CONN B » CONN Cx CONN D% CONN E¥
LINE LINE LINE LINE LINE LINE LINE LINE LINE LINE
CKT | CKT 2 CKT 3 CKT 4 CKT 5§ CKT 6 CKT 7 CKT 8 CKT 9 CKY 10
l @ @ e @r——T
GGG EH A
H—(29HH —(2HH (2 — — - H——
239A KTU
/ \
238A KTU
r A
TSA Ts8 1sC TS0 TSE TSF
LINE 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 CKT 11
| @) (21 (2) (2)
(A G- e
H I 3 HH ——e3aHH @3- ——@3)

Fig. 16—#Connections for Cut-Through and Control Circuit for Automatic Cutoff (26B and 29A KTUs) with

T
R
A

7

202A, B, C, or D, 212A, 230A or B, 233A, 238A, 239A, 203A, 204A, and 205A KTUs (Sheet 1)4
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nor:s
. SYMBOL () MEANS DO NOT STRAP
ADJACENT TERMINALS. RUN LEADS TO
LOCATION INDICATED BY LEGEND.
#* CONNECTIONS ARE MADE ON 66-TYPE
CONNECTING BLOCK (SEE F1G.9).
APPEARS MORE THAN ONE TIME ON THIS FIGURE.
400A DIODE, PROCURE AND INSTALL LOCALLY.
OPTIONS

FEATURE

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 5TH 29A KTU.

INSET

-

268 KTU 3RD, 4TH AND STH 29A KTU
T N 1o TEL sET PU

-t

CUT THROUGH AND
CONTROL CIRCUIT
FOR AUTOMATIC

CUTOFF CIRCUIT

STATION CAN CUT OFF OTHER STATIONS BUT
CANNOT BE CUT OFF

STATION CAN CUT OFF OTHER STATIONS AND
CAN BE CUT OFF, EXCEPT DURING A CALL.

STATION CANNOT CUT OFF OTHER STATIONS
AND CAM BE CUT OFF, EXCEPT DURING A CALY

| 203A KTU 2044 KTU 205A KTU|

- _ﬁitf”iti” *

268 KTU
(NOTE 2) I

D |~ [~

CREEEE

KEYS ASSOC WITH
AUTOMATIC CUT OFF
AND CONTROL
FEATURES (FOR 3RD,
ATH AND STH 29A
KTU)

IST 29A KTV

14

p .
»

B BAT.

TO 14-26V
DC POWER
SUPPLY

Al N

MULTIPLE TO
OTHER 29A KTuS
(IF REQUIRED)

3RD 29A KTU
(IF REQUIRED)

] MULTIPLE TO

MULTIPLE TO
ATH 29A XTU
(IF REQUIRED)

MULTIPLE TO
OTHER 29A KTUS
(IF REQUIRED)

TO TEL SET PU KEY
ASSOC WITH AUTOMATIC
CUT OFF AND CONTROL
FEATURES (FOR 1ST
29A KTU)

TO TEL SET PU KEY
ASSOC WITH AUTOMATIC
CUT OFF AND CONTROL
FEATURES (FOR 2mD
294 KTU)

TO KEY TELEPHONE
STATION (PICXUP
KEYS) CAN BE
CUT OFF, CANNOT
CUT OFF OTHER

[ sTA'rlon

TO STH 29A KTU
(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)q
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207A KTU 2078/C KTU
(NOTE 1) TSA TsB
1 T A
2O
R R
T0 @“ @
INTERCOM | | L
STATION } @“ 1 @ |
L6 L6
R2 R2 |
o= ®
R3
= i 20} ® ©
I
R4 R4
Ol ® | @
R
5 o ®
R6 Ré |
o ®
R7 R7
o —1—® |
T0 RS I ()R8 ®
I
AUDIBLE | oo N e (NOTE
SIGNALS @-H } @ 2) @
RO RO
@ ®
B2 L |
B3 | B3
B4 ) —.B4 %
8% 1,85 H
86 1,86 1 37
87 .87
88 ;188 ] |
B9 /B9
Y e
® mit
GRD OR RG GRD OR |RG
TO AUDIBLE 1 24 H} 40
SIGNAL
BAT, t OR 105Vt : s
POWER SUPPLY - (L.l ORT.MV 39
> BAT OR ¢ BAT OR% | |
TO LAMP 28 H — @
POWER SUPPLY | LG
2IHHS @—
A BAT i @_” A BAT @
A GRD A GRD
TO 14-26V @4; } + @ |
DC POWER —_—— & BT
SUPPLY —(H— (i)
(NOTE 3) B GRD 8 GRD
NOTES:
!. SYMBOL HF 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
POLARITY 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
Signals¢
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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.

102 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

201 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.

205 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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230A KTUX*

Bi OR BZI

(SEE NOTE 1}
TS A TS B TS C ) 202C KTU*
IST CKT 2ND CKT 3RD CKT 4TH CKT (5TH OR 6TH CKT)
R 8 8 8 8 8
o oR m[ ®w——7 H——0 ——Q——H——0— —0
LINES| T 7 | T 7 7
—0—6*>—®——ﬂ—-®—0——i|—®——®———ﬂ—-®——®——-—“—®——®
“eemoaly g 2 122 2 2 12 2 2 2
o 0*—HI—00 00— —H—0 0
T 1 | |1 | Ul 1
—0—0—H—o——H—o—0—H— o — 10—
KEY OR | Al 14 o4 L 14 Sa L 4 Sa 14 “a B <
KEYLESS Q2 2 2,9 252 05 C
Mmons A1 o od Ly oo Lo o0t —H—00Q
L 15 5 5 5 s 5 15 5 5 5
——————0—@————”—@——0———“—@——@——'—“—@—0—4
L6 1656 16 6 » 16 56 L 1656 656
101A OR 1018 T o050 Q5@ 1 "—‘el_Q—'ﬁ"_@'u Z
KEY — b—é—-ﬁ}———é——% }——é
EQUIPMENT _ gat. OR +
MULTIPLE TO
SUCC LINE CKTS
8AT OR % \
LAMP POWER 7
SUPPLY
BAT OR * A28
L GRD =30 J@__Lw
9
%, =
@ 19
@ 19
=
| o
2
l 20
O
P
20
@
20
MULTIPLE TO
9 ® SUCC LINE CKTS
o—< 1 4
9 | |
AUD S16 SUP  BAT,* OR 105V [C) T (7} i
WIRING W) @2
2 /
MULTIPLE TO 9
SUCCEEDING | l
LINE UNITS 21
= t
21
| 23
23
eu i
@ _f__.@e‘__
22
(%,
f %
20v oc ¢ [ BAT s
TALK OR | GRD 1
"a" BAT
f %
BAT. 26 |
20V OC # &> J i
SIG OR
“B"BAT. | GRD Azt | 27
N
BT, *, OR 105V () —{—P
1
|25 Bior sz
AUD SIG ] ? AUD
PWR SUP o miorsz |97
o—

BI ORBZ|

28
25

B! OR BZ!

AUD
siGt

AuD
10 RIORBZ
7\ ]sm?

10 RIORBZ_ |51
QLA siGt

AUD
)

Rl ORBZ

[} ]sm t

Fig. 1—200F-Type KTU (202C, 230A, 232A, ond 207C) Connections and Strappings (Sheet 1)
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2324 KTU 207¢ KTU
26 1ov
2, PWR SUP
@27 GRD_ | FOR MOTOR
40 R
(%
30 T
’ Gzo | ManuaL
1 1 INTERCOM
40 T T e
; 9 GRD TO LAMP
] 20 PWR SUP
o NOTES:
-1 1. SYMBOL ( || ) MEANS DO NOT STRAP ADJACENT TERMINALS. RUN
LEADS TO LOCATION INDICATED BY LEGEND.
298 2. FOR THE 230A BATTERY AND GROUND ARE TERMINATED ON
38, L TERMINAL STRIP A AND STRAPPED INTERNALLY.
282 e ];’I‘:::t 3. MAXIMUM 20 LAMPS PER L LEAD
——Q— 4. WHEN STEADY HOLD LAMP 1S REQUIRED INSTEAD OF LAMP WINK
o PROVIDE STRAPS AS FOLLOWS:

LF o2 202C KTU - TERM. 20 AND 29

F ®3 124 Ei 230A KTU - TERM. 20 4,B,C,D AND 29A
) —— CAUTION: IF PACKAGE INTERRUPTER IS USED TO FURNISH LAMP
B 368 B(2) WINK FOR OTHER SYSTEMS, DISCONNECT AND TAPE LW
_| g STHCKT LF 53 | 134 R(3) LEADS AT TERM. 20 OF EACH LINE CIRCUIT NOT

STMCKT _LF o6 ,(3,] USING THE WINK FEATURE.

Tl % FURNISHED WIRED FOR METALLIC RINGING AND INTERRUPTED
—_—0 a7, S— L2 AUDIBLE. CAN BE WIRED FOR GROUNDED RINGING, AND STEADY
—_— LW oe 378 8(4) AUDIBLE SEE SECTION ENTITLED "REFERENCE-IAI KEY
. W ZIS 154 R(5) TELEPHONE UNITS".

W ola 8(8) + FOR COMMON AUDIBLE, STRAP ALL NO. 10 TERMINALS.

] P $ A AND B GROUNDS
oy Q MUST BE CONNECTED TOGETHER AT POWER
STH CKT 15 164
— e 7, S— L) SUPPLY.
STHCKT LW 16 388 8(6) || Aup sic
- RN -, 22 17A R(7)
B — o )
RN 21 18A R(8)
o—F———
| RN 40 8(8)
| RN 23 | 194 R(9)
| HA n(s)]

HA Y35 20A R(0)
= Q——ROL

10 36 318 8(0)

! 70, 178 L4
_ co msg:]
37
co¥ ¢ 238
o2 2o
| Lk
_ LK}
24 98
| 925 |ose
! %39 ISB@E
l 208,
T
29 398 |
Q 2052
268,
228
128
28, ) KEY OR
18 KEYLESS
STATIONS
1ne
218

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 1s ¢ 15 0 2020 KTU
IST CKT 2ND CKT 3RD CKT 4TH KT (STH OR 6TH CKT)
R 8 ] 8 8 8
—— it >r——HH—0———1I—2
COORPBX [ 7 i7 7 17 7 17 7 i7 7 4
—_— ® r—@——«l}——@—@———ﬂ—@—-@——ﬂ—@—@——ﬂ-—-@—@
-t N
LINE"8" GRO i 7 2 12 .2 12 2 2 2 2
T D0 2] B ARA 27—y H—27—2,
——————@I-;—O‘—-{i—q‘—@‘———ﬁ—-@rQ‘—'—ﬂ—@T@;——”—O"—@‘
Al 2t o 20 >
Even | 7213 O3 H 13 3 B 13 o3 B 3 3 - :213 3
KEYLESS . Ho20
STATION O— O — O~ — I —O— 10—, bl
L 15 5 L =0 L 15 5 L 5 8 a 15 o8
—— 10— — 0 —— -0—Q
e ' CI-CI 16 6 166 166 i 166
}—0——@—1——1}»—0—@— i
1014 OR | H (1 18 18 18 | 18
Kot A o o —o" RGP S (7
- GRD
oAT. OR ¥
LAMP POWER | BAT.OR *
SUPPLY
BAT.OR %
! ‘ —2 22—
L satort YO e
- e 19
(.3 —-
MULTIPLE TO
9 19 SUCCEEDING LINE CKTS
@ /s
| | &
| e
20 20
& i 2%
20 20
17 )
20
9 9 9 9 ®
@ A4 A< A “d 9
AUD SIG SUP. BT, *, OR I05VE ® f ———
WIRING (W) r
21
MULTIPLE TO Q— %
SUCCEEDING ~——————) 21
LINE UNITS %_
23
| o- t |
22
24 I
—
g
22
@ 22
20v ocs (BAT
TALK OR GROD
"A" BAT
4
BAT. (26 | 26
20V DC# SIG s \Zan >t
OR 8 BAT. %
BAT, # OR lI0svE (X |
1
1
AUD SIG 25 —
PWR SUP 23 BIORBZLY
81 OR BZ| 10, RIORBZ 516+
aw, | &
GRD 20 81 OR BZI 'Qcmoanz ]s,“
\ B ORBZI 10, R1 08 nz]s.s +
AUD
8l OR BZI 10, RIOR BZ
o — @_] siGt
DR OR B2 |5ict

Fig. 2—200F-Type KTU (202D, 2308, 232B, and 207C) Connections and Strappings (Sheet 1)
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2328 KTU 207¢ KTU
228
128 NOTES:
1. SYMBOL ( || ) MEANS DO NOT STRAP ADJACENT TERMINALS. RUN
28 L R N key or LEADS TO LOCATION INDICATED BY LEGEND.
18 ¥ Kgx#lss 2. FOR THE 230BKTU BATTERY AND GROUND TERMINATED ON
e STATION TERMINAL STRIP A AND STRAPPED INTERNALLY.
3. MAXIMUM 20 LAMPS PER L LEAD.
218
26 tovt 4. WHEN STEADY HOLD LAMP 1S REQUIRED INSTEAD OF LAMP
@ —) POWER SUPPLY WINK, PROVIDE STRAPS AS FOLLOWS:
o= SRO_ | ror MOTOR 202D KTU - TERM. 20 AND 29
GGO L R 2308 KTU - TERM, 20 A,B, AND 29A
| 30 T T TERM. 20 C,D AND 28A
925 L | manuaL CAUTION: IF PACKAGE INTERRUPTER 1S USED TO FURNISH
1,5 INTERCOM LAMP WINK FOR OTHER SYSTEMS, OISCONNECT
19 LG AND TAPE LW LEADS AT TERMINAL 20 OF EACH
| gs GRD ~ 10 LAMP LINE CIRCUIT NOT USING THE WINK FEATURE.
20 POWER SUPPLY % FURNISHED WIRED FOR METALLIC AND INTERRUPTED
g:llo AUDIBLE. CAN BE WIRED FOR GROUNDED RINGING AND STEADY
- AUDIBLE. SEE SECTION ENTITLED "REFERENCE-1AI KEY
328 LG TELEPHONE UNITS"
)
38 L ];’I'Gs,:’:t t FOR COMMON AUDIBLE, STRAP ALL NO. 10 TERMINALS
29.3@ t A AND B GROUNDS MUST BE CONNECTED TOGETHER AT POWER
SUPPLY.
LF_ 1
T/
2
Lres
_4_—;@
4
LF 5TH CKT®5 '
F 8TH CKT ~»6
- LW _ i
12
LW QI!
14 AUD SIG
@
LW 5TH CKT >
- LW 6TH CKT _ 16
= RN 21
| RN 222
HA

178
188

93 3989
288
268,

Fig. 2—200F-Type KTU (202D, 230B, 232B, and 207C) Connections and Strappings (Sheet 2)
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Page 6

230A KTU% (SEE NOTE 1) 2ND 230A KTU, TS A,B
AND D, AND/OR 202C K
. TS A IST CKT TS B 2ND CKT H (CKTS '8 THRU 3)
t?ug; pBx -0 it % ————t+i—0
T 7 ® 7 14 7 17
—O——">—®-——1FO—®———H—®———O——-H—O——®———H——®—®
"8" 6RO W= 12 ©) 2 12 2 12 2
T ——O,,—-@,———ﬂ—Qr—@,—-—!l—@——O——ﬁ—@——@—j}-—@h——@l
KEY OR Al ®|4 84 1 ®|4 es gm ®4
KEYLESS | 3 05— 07— Q01— 1 HF——0=—Q
STATION ——02 —=—— R ——H——0?
L 15 5 L 15 s o5& 15 5
i [ %IS %s 12 %ls %s 16 % 13 %s
101A OR 10IB __H | 18 |44 18 - o lee 2 @I!
KEY EQUIP D75 % 1 @ -
e 19 |
@ 1
TO LAMP +
suPPLY FOR [ = OR BAT.
DIAL SET GRD
INTERCOM CKT
TO LAMP +
SUPPLY FOR | ——R BAT. —% 19
FIRST 4 GRD —Q3%° o—
LINES
20
@ 20
%
wutipLe @20 —
T0
SUCCEEDING
LINE CIRCUITS
9 9
& —Q- >
21 ———
Q ?21
23 ]
| = ——9"
24 i
\( l i 24
| | —
22
Q‘T 22
A BAT. __:;
A GRD
8 BAT.
8% o -
U Y 26
i
8 GRD M 27 |
| R H ?21
AUD SIG +,BAT,,OR 05Vt
PWR SUPPLY | Grp
25
% 81 OR BZI
(0 RLOR BZ
BIORBZNAup | 10 8,,29
] (o @RLORBZ [SiGt 0
TO LAMP
SUPPLY FOR | X ORBAT. | 529
FIRST 4 GRD o
LINES —Q

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



ISS 1, SECTION 518-114-430

232A KTU 207C KTU
26 OV AC ) TO POWER
QO PPLY
oZ GRD ] FOR MOTOR
4 R
T | MANUAL
X2 T | INTERCOM
o & | LINE

| ‘ STRAP TQ GRD

I AT DIST TERM.

= | KEnss
RS — 18 T | STATION
— LF 2 18
—t:—-@; 218
—_— 38Q VISUAL
298 SIGNAL
328
S5TH CKT LF 12A R(2) Y
-0 % e
TH CKT LF : | 368 B(2)
TTH CKT LF 5, 13A H R(3)
8TH CKT LF =0 | ! B(3)
9TH CKT LF 9 148 Q> R(4)
LW B(4)
_n 378
LW o2 1520 R(5)
LW 3 B8(5)
LW R(6)
—_—) 14 16A AUD
STHCKT LW 7\, “BG B(6) SIG
6TH CKT LW 8,5 mg R(7)
TTHCKT LW 5 | B(7)
BTH CKT LW 2 R(8)
18A
AT 4 | | = cer)
RN 2) 1A QD> R(9)
RN 222 223 | B(9)
HA 35 220A R(O)
>esrs B (0)
e

10 %6 NOTES:
1. SYMBOL (k) MEANS DO NOT STRAP ADJACENT TERMINALS. RUN LEADS TO
LOCATION INDICATED BY LEGEND.

co by L 285 2. FOR 2304 BATTERY AND GROUND ARE TERMINATED ON TERMINAL STRIP A
AND STRAPPED INTERNALLY.
K 3. MAXIMUM 20 LAMPS PER L LEAD.
— K o 4. WHEN STEADY HOLD LAMP IS REQUIRED INSTEAD OF LAMP WINK,
PROVIDE STRAPS AS FOLLOWS:
o8 202C KTU - TERM. 20 AND 29
% 52 230 KTU - TERM. 20A, B,C,D AND 29A
> 2 CAUTION: IF PACKAGE INTERRUPTER IS USED TO FURNISH LAMP WINK
FOR OTHER SYSTEMS, DISCONNECT AND TAPE LW LEADS AT
:39 TERMINAL 20 OF EACH LINE CIRCUIT NOT USING THE
WINK FEATURE.
198
2082 % FURNISHED WIRED FOR METALLIC RINGING AND INTERRUPTED AUDIBLE.

l CAN BE WIRED FOR GROUNDED RINGING AND STEADY AUDIBLE. SEE
SECTION ENTITLED "REFERENCE -1Al KEY TELEPHONE UNITS",

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.

éﬁ

23: § A AND B GROUNDS MUST BE CONNECTED TOGETHER.
26l

178 8]

a8 t OR BAT__ |10 LAMP SUPPLY

GRD FOR 2ND 4 LINES#
22 + OR BAT
10 + OR BAT. | TO

26 * or Bat. | LAME
W +
&0 * OR BAT

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,
(SEE NOTE 1) B,C AND D AND/OR
2020 KTU¥*
TS A TS 8 TS ¢ TS D
(1ST CKT) (2ND CKT) (3RD CKT) (4TH CKT) (CKT 5 THRU 9)
R 8
2° —0? —02 f— it —°
CO OR PBX LINES| T 7 Q 17 » . 7 | or T v | - -
— 1 —F—O—HFO—O—HH———0Q
*8" 6RO jf——rA——@®
12 12 2 12 2 12 2 12 2
: o5 elz AT o2y Oy o Q5 Q,
+— O HF QIO+ ——Q
Al I 514 4 14 4 14 O 14 4 14 4
KEY OR KEYLESS | 05— -0 —— ®E i3 ®2 3 83' % 3 o, (D,
STATION L 24D Q59 o5 15 s 1 1 5 N 15 s
QT Q=0 it % %)
LG 16 6 6 6 16 6 i 6 14 16 6
-1 1HFO—O—+O—— h - -
I01A OR 1018 ~_H o8 i 8 i o' 0 o8 - 0'®
KEY EQUIPMENT " < " L d I
19Qr
19
19Q-
| | | b l
I9
o>
200~
20Q~
20Q
20Q
I I | 2
o—
9 9 9 ®
90— Q— Q> —0—< =
® —o—
2)
Q{ pa
23%—
| | t —p23
24
Q‘\ fu
22
Q }’322
A BAT.
A _GRD v b H
70 BAT. SUP § I 26 ! 1 1
¢ B BAT. €S/, P
B _GRD b P
+, BAT,,
- OR 105, ¢
L - T Y ~_| BZ OR BZI
1 I BioRB2I | r)" AUD
AUD SIG s
PWR SUP I T B1 OR BZ1 RIOR BZ_ | AU0, Rl OR Bz |st6t
A | @———=Jsi6 T
8 OR BZI RI OR BZ 03 I
25| awp | @———=Jsict | 10 R
JBI CCEFINGW PN RIOR BZ |56t |10
L GRD 105 RI OR BZ ]sne' 0 ""‘9'29 -
* OR BAT, <
’———I—' —29
TO LAMP SUPPLY MULTIPLE TO
FOR FIRST
4 LINES 3@ SUCCEEDING
| GRO 5 el 228 LINE CKTS

Fig. 4—200G-Type KTU (202D, 230B, 232B, and 207C) Connections and Strappings (Sheet 1)
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ISS 1, SECTION 518-114-430

2328 KTU 207¢ KTU
26 Q- IOVG:E TO POWER
27~ SUPPLY
;SW T KEY OR KEYLESS
L STATION MANUAL
28Q— LG~ | INTERCOM
STRAP TO GRD
| AT DIST TERM.
228
LF o1 128
LF 2 28 R KEY OR
3 Q s 8 T ] KEYLESS
t: s 2° %T'B sramiens
(TFemnexr 23 8. L
LF 6TH CKT 3¢ o—
—~LETTH CKT 5 2329_ LOR BAT. | 10 LAMP SUPPLY VISUAL
LF 8TH okT S ¢ So8 GRD ] FOR DAL SEL STONAL
LF 9TH CKT %— INTERCOM CKT | g
Lw o R (2)
w %:'2 T B (2)
Lw R (3) NOTES:
'W——O:: 134 8 (3,] 1. SYMBOL (11) MEANS DO NOT STRAP ADJACENT
s |, o TRl o e v
(~Tw eTn cKT 814 ] ;
W:s ?;: D) 2. ON 2308 BATTERY AND GROUND ARE TERMINATED
— .
“w o oxr 2 . 1 B 15) ] ON TERMINAL STRIP A AND STRAPPED INTERNALLY.
w t R (6) 3. MAXIMUM 20 LAMPS PER L LEAD.
RN 16AQ— B (6 ] AUD 4. WHEN STEADY HOLD LAMP S REQUIRED INSTEAD
T 21 388 i SIG OF LAMP WINK, PROVIDE STRAPS AS FOLLOWS:
HA 234 | 5 (7)) 2020 KTU = TERM. 20 AND 29
35 R (6 2308 KTU - TERM. 20A, B AND 29A
18AQ— 5 18 ] TERM. 20C,D AND 28A
0 36 4055 R (9) CAUTION: IF PACKAGE INTERRUPTER (S USED
o | B19) ] TO FURNISH LAMP WINK FOR OTHER
204 R (0 SYSTEMS, DISCONNECT AND TAPE
co 37 €T B (o)] LW LEADS AT TERMINAL 20 OF EACH
_—% co LINE CIRCUIT NOT USING THE
238 WINK FEATURE.
) | * FURNJSHED WIRED FOR METALLIC RINGING AND
INTERRUPTED AUDIBLE. CAN BE WIRED FOR
GROUNDED RINGING, AND STEADY AUDIBLE SEE
_— % Qo8 SECTION ENTITLED "REFERENCE-1AI KEY
— 2 —Q 08 TELEPHONE UNITS",
198, t FOR COMMON AUDIBLE, STRAP ALL NO. 10
TERMINALS.
t STRAP LAMP SUPPLY FOR 9TH CKT FROM 207C KTU,
208 WHEN PROVIDED, OR FURNISH OVER SEPARATE
23 5398 CABLE CONDUCTORS.
._j 288 § A AND B GROUNDS MUST BE CONNECTED TOGETHER.
_ 268 |
%na
188
GRD_. 70 LaAMP
+ OR BAT. ] SUPPLY FOR
°Q * OR BAT, - 2ND 4 LINEST
10 Q— 2 OR BAT. | 16 Lamp
19 Q— 2 OR BAT. | gppLy
* OR BAT.
20 Q—

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 B TS ¢ TS D 202¢ KTU*
2ND CKT 3RO CKT 4TH CKT 5TH,6TH, OR 7TH CKT
R 8 8 8
o on Pox % — i——0 {——0s
17 7 17 7 7 17
LINE - —O——————— —— ——Q@
"8" GROUIg 122 o202 22 o o222
T 2 2 1 O Zu _‘“ oo _1. ) Ul _@_.:'_@_@" !
L Al L
KEY OR | Al 20 14 4 13 <
KEYLESS | " 252 259,119, —0;—9 —o5—9,
STATION Qi1+
L S 5 G i 15 5 o5 o HE, (D C
LG O, L 7, G 1 216 2 } i 16 6
: 8 HEH 18 HEH T —o —9
1014 OR i 2, Za it %, it 2%, it QD
101B KEY
EQUIPMENT pzs
pso
190
19Q
19
9
20—
20—
20>
20—
B 9 9
- % —Q—=<
| ® v

4+, BAT.,OR

o

e

26

27

—P
—

105v +
AUD SI1G
PWR SUP| crp

81 OR BZI

Bl OR BZI AuD
" JWD 10 Ri OrR BZ [SIGT
O—RLOR BZ sict| @

B OR BZI
'°2 RI OR BZ ]

10 Qe

MULTIPLE TO
‘— SUCCEEDING
LINE CKTS

25, Bl OR BZi
AUD
i RIOR BZ [SIGT

Fig. 5—200K-Type KTU (202C, 230A, 232A, and 207C) Connections and Strappings (Sheet 1)
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JB6731D0
232A KTU LI POWER | 207C KTU
40— 2
30— T | s
28— =
228
128 &
KEY OR
20, 28 2|: T |kevLEss
STATIONS
o 19 | | e '
1oV AC 28
9 v
+ LN
—ot| mo—
Jh —Q 298 VISUAL
27 SIGNAL
GRD
% Q6 L LG |
124 R(2)
LF . D368 s(z)]
3 o 13A R(3)
T E— § @ s(s)]
N A
e NELY R(4)
S5TH CKT LF 24 ; | 378 B(4) ]
oTH ckTLF 2 15A R(5)
—{—@e (e
Lw —— ®2 T OEA aR((:’)
LW 2 :I2 38A B(G)] AUD
LW 3 ®|7A R(7) SiG
W‘g,‘ B8(7)
5TH CKT LW 5 |0 OEA R(8)
6TH CKT LW 6 408 B‘Q!]
7TH_CKT LW ®|7 flsn R(S)
RN 2 Z ]
21
RN |
023 | 220 R(0)
HA 35
318 8(0)
HA J
T0 GRD FRAME GRD
To 36 4 v Ac LOCAL GRD
= GRD
co 37 6O
—p— 238
co
LK
e — I
242 0C | TAK
- Q@ 98
25 b—@sm’ G
—Q 108
39 20V DC SIG
—Q= Q8
198
R0
208
| | |
T T
_—%L 398
\Z)
268
288
178
188

ISS 1, SECTION 518-114-430

NOTES:

1. SYMBOL ( || ) 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
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-1AI KEY
TELEPHONE UNITS",

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

Fig. 5—200K-Type KTU (202C, 230A, 232A, and 207C) Connections and Strappings (Sheet 2)
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SECTION 518-114-430

2020 KTU #
ror tkr TR0 e ekt (STH,6TH,OR 7TH CKT)
R 8 8 8 8
% | >— ———H—20
o of 7@ 7 7 7 77 7 14
PBX LINE | _T %, o) >——HI—o ,@___“_H__”_@_Q___.{},_—H
e UK |
8" GRD I} 12 2 2 2 12 2
- ,:T |2 K 2 B 2|| Zn H Zu 2| r Zu 2
T
F—0————0—O— ———H—0—
Al a4 H < j 14 4 H <)
KEYLESS| A 13 3 o 2 ZE |_‘ 2|3 > L Zzls > 4}_17 13 23
L 15 5 B 5 s 58 a 58
O —H—O—O—H—O— O — O~ —i -—Q,
6 16 6 j j 2 28 :1 16 6 b 166
o4 on lolg ~ W I{%J‘Z,_g}@__ A 8" > f 8 HH l
—o= 1 =t
GRD 28
‘mLAMP[ ®@<‘.@1
POWER SUPPLY oV AC —
19 |
| o— T
19
19
19
o—it—
20
O—
20
@ 20
%8
| | ® o
3 &) 9 ) 1*_(9_
2 E9
z. =
4 21
23 b
23
24 L _
H 24
- g T
@ 2 22
MULTIPLE TO
SUCCEEDING
LINE CKTS
26
26
-04+—
+,8AT, OR 105V ¥
AUD SIG
PWR suw[ GRD 30 5
wonsz, | {wonsz, o
8i OR BZ! l°2 RIORBZ |Gt '02 RI OR BZ ]5,6,
o108 B2
BLORBZIY
'02 RIOR BZ JSIG +

Fig. 6—200K-Type KTU (202D, 230B, 2328, and 207C) Connections and Strappings (Sheet 1)
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2328 KTU 4867310 207¢ xTU
LI POWER
PLANT
40 R
Q—
30
28 L
=
L6
.27 GRD G
Q— Q
0 _26 -—
10 3 128
J lovac 28 R
—0Q"
L 18 T
—%"Fel 118,
[ I | 218 |
g@’ 38,
—hue‘ 328, LG ]
LF 5TH CKT s ?80“
Fomonr Qs
LT o 128 RI2) N
Lot oo 3556*—5(2)]
N S B, 134 R(3)
T wge fYen)
w13
194 R(4)
B o—I
o 378 8(4)
LW 5THCRT C)s ioa 8
LW 6TH CKT _ (6 5(5,]
LW 7TH CKT 17 16A R(6)
) o——o
—~ = BNoel 88 8(6)
RN 23 i7A R(7)
| am]
- Ll 18 R(8)
] HAN\,, 35 w2 B(B,]
19 R(9)
_ o 38 s(s)]
10 208 RIO)
ol o—o/|
318 8(0)
| co
co\3co 228,
GRD
4— &
K\, 38 3
-1 18V AC
@-
| | >t . GRD
24 20vDC | ALk Sg | I
2 4 98
25 GRD G
h—@ 108
20V DC SIGNAL 8
@ 198
—Q
GRD 6
—Q 208
= 29 398
i ~Q
268,
288,
| | 178,
|an§

MANUAL
INTERCOM

KEY OR
KEYLESS
STATION

VISUAL
SIGNAL

AUDIO
SIGNAL

FRAME GRD
LOCAL GRD

ISS 1, SECTION 518-114-430

NOTES:

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

2. FOR 2308 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:

202D KTU = TERM. 20 AND 29

2308 KTU - TERM. 20 4,B, AND 29A

TERM. 20 C,D, AND 28A
CAUTION: If PACKAGE INTERRUPTER IS USED TO

FURNISH LAMP WINK FOR OTHER SYSTEMS,
DISCONNECT AND TAPE Lw LEADS AT
TERMINAL 20 OFEACH 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 TELFPHONE UNITS™

+ FOR COMMON AUDIBLE, STRAP ALL NO. |0 TERMINALS

Fig. 6—200K-Type KTU (202D, 2308, 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
TERMINAL | TERMINAL | TERMINAL TERMINAL
FEATURE OAIOLAON bl INSIDE wiriNG | Ot 2324 ONKW_ ||| o sec ON 207C
BLOCK CABL X XU i
TERMINAL BLUE BINDER 220A |2308%
T 1T (W-BL) [W] 1A-11A
R 1R (BL-W) [BL] 2A-12A
Line 4 A 2T (W-0) (W] 3A-13A
Al 2R (0-W)__[0] 4A-14A
LG 3T (W-G) W) 6A-16A
L 3R (G-W) _[G] 5A-15A
T aT (W-BR) [W] 1B-11B
R 4R (BR-W) [BR] zB-12B
. A 5T (WS) [W] 3B-13B
Line. Al 5R (S-W) _ [S) 4B-14B
LG 6T (R-BL) [R] 6B-16B
L 6R (BL-R) [BL] 5B-15B
T T (R-0) [R) 1C-11C
H] R R (O-R) _[0] 2C-12C
£l A 8T (R-G) [R) 3C-13C
g [Line3 Al 8R (G-R) _[G) 4C-14C
= LG 9T (R-BR) [R] 6C-16C
s L 9R (BR-R) [BR] 5C-15C
5 T 10T (RS) [R) 1D-11D
M R 10R (S-R) _[S] 2D-12D
5 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] 1-11
R 13R (G-BK) _[G] 2-12
Line 6 A 14T (BK-BR) [BK] 313 | 4
Al 14R (BR-BK) [BR] 4-14_| | B
LG 15T (BK-S) [BK] 6-16
L 15R (S-BK) [S] 5-15
T 16T (Y-BL) [Y) 1-11
R 16R (BL-Y) [BL] | _2-12 | ]
. A 17T (Y-0) Y] 313 | T
Line/6 Al 17R (0-Y) [0) 414 | & | )
LG 18T (Y-G) [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-8) (Y]
Spare 20R (5-Y) [S]
+ or BAT. 21Tt (V-BL) [V] 9
Lamp + or BAT. 21R% (BL-V) [BL] 10 [ S
Supply “GRD 22T | (V-0) [V] 30A | 6A
= or BAT. 22R1 (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-8) [V] 27TA | 4A
Signal or
B Battery BAT. 25R (8-V) (8] 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.

1;V¥h 1 to 72 lamps, strap 21R, 21T, and 22R; with 73 to 144 lamps, strap 21R and 22R and run separate power lead to
1

() Current 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
LEAD 30-TYPE sy o ONz02¢ | TERMINAL
FEATURE DESIGNATION CONN INSIDE WIRING OR B ORD ON 207C
BLOCK onANcoA::an KTy 230A | 23081 K K
TERMINAL
Manual T 26T (W-BL) [W] 30
Intorcom R 26R (BL-W) [BL) 40
Line LG 27T* (W-0) [W] t
L 27R (0-W) [O] 28
Line 1 B1 or BZ1 28T (W-G) [W] 25A | 30A
R1 or BZ 28R (G-W) [G) 10A | 10A
Line 2 B1 or BZ1 29T (W-BR) [W] 25A
= R1 or BZ 29R (BR-W) [BR] 10B
5 B1 or BZ1 30T (W-8) [W] 28A | 30A
[ R1 or BZ 30R (S-W) [S] 10C | 10C
g Line 4 B1 or BZ1 31T (R-BL) [R] 28A | 25A
g R1 or BZ 31R (BL-R) [BL] 10D | 10D
| Line 5 B1 or BZ1 32T (R-0) [R] 2 |«
R1 or BZ 32R (0-R) [0] 10 | ~
: B1 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 (R-S) [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) 20T (BK-BL) [BK] 38B
R(6) 40R (BL-BK) [BL] 16A
B(7) 41T (Y-BL) [Y] 38B
R(7) 41R (BL-Y) [BL] 17A
B(8) 42T (Y-0) Y] 40B
R(8) 42R (0-Y) [0] 18A
B(9) 43T (Y-G) [Y] 40B
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
E Line 3 T 47T (V-0) (V] 7c
A R 47R (0-V) [O0] 8C
; Line 4 T 48T (V-G) [V] ()
3 R 48R (G-V) [G] 8D
Line 5 T 49T (V-BR) [V] 7| e
R 49R (BR-V) [BR] 8 | ~
Line 6 T 50T (V-8) [V] BE
R 50R (S-V) [S] 8 |~

* Strap to 22T or terminate L

1 Not terminated.

() Current Color Code.

[ 1 MD Color Code.

G lead to lamp ground if cable terminal is not provided.
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SECTION 518-114-430

TABLE B
200G-TYPE KTU — CONNECTIONS
64B1-75 CABLE TERMINAL TERMINAL* TERMINALT TERMINALL TERMINAL
LEAD ON ON ON ON 207C
FEATURE DESIGNATION | TERMINAL | INSIDE WIRING KTU KTu KTV i
STRIP CABLE
A BLUE BINDER 232A | 2328 230A | 2308 202C | 202D
T 1 (W-BL) [W] 1A-11A
R 2 (BL-W) [BL] 2A-12A
; A 3 (W-0) [W] 3A-13A
Line:l Al 4 (0-W) [O] 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-S) [W] 3B-13B
kux Al 10 (S-W) (8] 4B-14B
LG 11 (R-BL) [R] 6B-16B
L 12 (BL-R) [BL] 5B-15B | .,
T 13 (R-0) [R) 1C11C | ™
R 14 (0O-R) [0} 2C-12C
. A 15 (RG) [R] 3C-13C
Lined Al 16 (G-R) [G] 4C-14C
LG 17 (R-BR) [R] 6C-16C
L 18 (BR-R) [BR] 5C-15C
T 19 (RS) [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) [0] 5D-15D
T 25 (BK-G) [BK] 1A-11A 1-11
R 26 (G-BK) [G] 2A-12A 2-12
Line 5 A 21 (BK-BR) [BK] 3A-13A 3-13 2
Al 28 | (BR-BK) [BR] 4A-14A 414 |~
LG 29 (BK-S) [BK] 6A-16A 6-16
L 30 (S-BK) [S] 5A-15A | & | 515
T 31 (Y-BL) [Y] 1B-1B | & 111
R 32 (BL-Y) [BL] 2B-12B 2-12
Line 6 A 33 (Y-0) [Y) 3B-13B 313 |3
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
Intercom
Line LG 39§ (Y-S) [Y]
L 40 (S-Y) [S] 28

*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.

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.

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

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

64B1-75 CABLE TERMINAL TERMINAL TERMINAL TERMINAL} TERMINAL
FEATURE i IR i ] o oN ON 207¢
DESIGNATIO! T :rlllN'A INSIDE WIRING KTi KT KTU XTU
A CABLE 232A | 2328 230A | 2308 202¢C I 202D
T 1 (V-BL) [V] 1C-11C 1-11
R 2 (BL-V) [BL] 2C-12C 212
. A 3 (V-0) [V] 3C-13C 313 |-
Lins7 Al 4 (0-V) [0] 4C-14C 414 | @
LG 5 (v-G) (V]| 6C-16C 6-16
L 6 (G-V) [G]|2 5C-15C | 3| 5-15
-
T 7 (V-BR) [V]|w 1D-11D | & [ 1-11
R 8 (BR-V) [BR] 2 2D-12D 212
. A 9 vs) ™ 3D-13D 313 | <
Linsid Al 10 (8-V)  [S] 4D-14D 414 | %
LG 1 (W-BL) [W] 6D-16D 6-16
L 12 (BL-W) [BL] 5D-15D 5-15
T 13 (W-0) [W] 111
R 14 (0-W)  [0] 212
. A 15 (W-G) [W) 313 | =
Line 9 Al 16 (G-W) [G] 414 |3
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, 124
- -
B(3) 25 (R-G) [R)|2 36B
R(3) 26 (G-R) [G]|a 13A
-
B(4) 27 (R-BR) [R]($ 37B
oDl R(4) 28 (BR-R) [BR]|S 14A
electi o
Tatetcom B(5) 29 (RS) [R) 37B
Line R(5) 30 (S-R) (8] 15A
B(6) 31  |(BK-BL) [BK] 38B
R(6) 32 |(BL-BK) [BL] 16A
B(7) 33 (BK-0) [BK] 38B
R(7) 34 (0-BK) [O] 174
B(8) 35 (BK-G) (BK] 40B
R(8) 36 (G-BK) [G} 18A
B(9) 37 |(BK-BR) [BK) 0B
R(9) 38  [(BR-BK) [BR] 19A
B(0) 39 (BK-S) [BK] 31B
R(0) 40 (S-BK) [S] 20A

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.

b
()
[ 1 MD Color Code.
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SECTION 518-114-430

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

64B1-75 CABLE TERMINAL TERMINAL TERMINAL TERMINALE TERMINAL
FEATURE On On ON ON 207C
DESIGNATION TERMINAL INSIDE WIRING KT KTV KTU KTU
STRIP
A CAME 232A | 2328 230A | 2308 202¢ | 2020
Line 1 Bl or BZ1 1 (Y-BL) [Y] 25A
R1 or BZ 2 (BL-Y) [BL] 10A
: Bl or BZ1 3 (Y-0) [Y] 26A
Line 2
ine R1 or BZ 4 (0-Y) [0} 0B |,
Line 3 B1 or BZ1 [ (Y-G) [Y] 28A | 30A| ™
R1 or BZ 6 (G-Y) [G] 10C | 10C
Line 4 B1 or BZ1 7 (Y-BR) [Y]|q 28A | 30A
v R1 or BZ 8 (BR-Y) [BR] § 10D | 10D,
7] . Bl or BZ1 9 (Y-8) [Y]|= 25A 25 »
Line 5
g | " R1 or BZ 10 sY) [s1]§ 10A 0 |-
< Line 6 Bl or BZ1 11 (V-BL) [V]|& 25A | 80A 25 | 30
R1 or BZ 12 (BL-V) [BL]|°® 10B | 10B| & [10 | 10| &
Line 7 B1 or BZ1 13 (V-0) [Vl 28A | 25A| & % |
R1 or BZ 14 (0-V) [0] 10C | 10C 10 (@
Line 8 Bl or BZ1 15 (V-G) [V] 28A | 30A 25 | 30| g
R1 or BZ 16 (G-V) [G] 10D | 10D 10 | 10| %
. Bl or BZ1 17 (V-BR) [V] 25 | .q
Line 9
e R1 or BZ 18 (BR-V) [BR] 10 |3
Line 1 T 19 (v-8) V] 7A
R 20 (8-V) [8S] 8A
Line 2 T 21 (W-BL) [W] 7B
R 22 (BL-W) [BL] 8B | .
-4
Line 3 T 23 (W-0) [W] 7C
R 24 (0-w) [O] 8C
Line 4 T 25 (W-G) [W] 7D
R R 26 (G-W) [G] 8D
A ; T 27 (W-BR) [W] A 7 »
Li
5 ue R 28 (BR-W) [BR] & 8A g |~
8 [ Line s T 29 w-s) W2 T8 T =
R 30 (S-W) [s1]z 8B | & 8 &
[} =
Line 7 T 31 (R-BL) [R]|§& c |« 7 ©
R 32 (BL-R) [BL] 8C 8 @
Line 8 T 33 (R-0) [R] 7D 7 =
R 34 (0-R) [0] 8D 8 s
Line 9 T 35 (R-G) [R] 7 <
R 36 (G-R) [G] g | B
37 (R-BR) [R]
38 (BR-R) [BR]
Spare
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.
[ 1MD 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
STRIP CABLE K1
E GREEN BINDER | 232A | 2328 230A]230! 202C [zozn
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] 27TA | 14A
(B Bat.) BAT. 4 (0O-BK) [0] 39 26A
Motor GRD 5 (BK-G) [BK] 27
Supply 10V = 6 (G-BK) [G] 26 2
Aud Sig GRD 7 (BK-BR) [BK] i
Supply BAT., +, 0or 106V + 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 | v 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-8) [Y]
20 (S-Y) [S]
21 (V-BL) [V]
22 (BL-V) [BL]
23 (V-0) [V]
§ 24 (0-V) [0]
pare 25 V-G) V]
26 (G-V)  [G]
27 (V-BR) [V]
28 (BR-V) [BR]
29 (V-8) [V]
30 (S-V) [S]
31
32
Vacant zi
35
36
37
38
39
40

: 4
()
[ 1MD Color C

If second 230A or B KT
Current Color Code.

ode.

U is not used for lines 5 through 8, terminate leads on 202C or D key telephone units as shown.
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SECTION 518-114-430

TABLE C
200K-TYPE KTU — CONNECTIONS
64A1.50 CABLE TERMINAL
TERMINAL TERMINAL TERMINAL TERMINAL
LEA 30-TYPE ON 232A ON 230A ON 202C
FEATURE | 1rciGNATION CONN 'Ns'%:nL""G OR B OR B OR D °"K$37°
BLOCK BLUE BINDER KTyU* 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) 0] 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-S) (W] 3B-13B
Line 2 Al 5R (S-W) (8] 4B-14B
LG 6T (R-BL) ([R] 6B-16B
L 6R (BL-R) [BL] 5B-15B
T T (R-0) [R] 1C-11C
R R (0-R) [O] 2C-12C
) A 8T (RG) [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 (RS) [R] 1D-11D
R 10R (S-R)  [S] 2D-12D
Line 4 A 1T (BK-BL) [BK] 3D-13D
i 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] 212
. A 14T (BK-BR) [BK] 313 |
Line § Al 14R (BR-BK) [BR] 4 |2
LG 15T (BL-S) [BK] 6-16
L 15R (S-BL) [S] 5-15
T 16T (Y-BL) [Y] 111
R 16R (BL-Y) [BL] 212
. A 17T (Y-0) [Y] 313 | =
Line 6 Al 17R (0-Y) [0] 414 &
LG 18T ¥Y-G) [Y] 6-16
L 18R (G-Y)  [G] 515
T 19T (Y-BR) [Y] 1-11
R 19R (BR-Y) [BR] 212
; A 20T (Y-S) [Y] 313 |®
Line 7 Al 20R (8Y)  [S] $14 | &
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 V-G) ™ 27
L 23R (G-V) [G] 28
Dial T 24T (V.BR) [V] 1B-11B-21B
Selactive R 24R (BR-V) [BR] 2B-12B-22B
Intercom
! LG 25T (V-S) (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
TERMINAL TERMINAL TERMINAL TERMINAL
LEAD 30-TYPE ON 232A ON 230A ON 202C
FEATURE | bEsIGNATION CONN INSIDE WIRING ORB ORB OR D ON 207C
BLOCK ORANCGAEM:INDEI KTU* K1ut KU Ky
TERMINAL
B(2) 26T (W-BL) [W] 36B
R(2) 26R (BL-W) [BL] 12A
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
- R(5) 20R (BR-W) [BR] 16A
Selective B(6) 30T (W-8) [W] 38B
Intercom R(6) 30R (S-W) [S] 16A
e 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) [O] 18A
B(9) 33T (R-G) [R] 40B
R(9) 33R (G-R) [G] 19A
B(0) 34T (R-BR) [R] 31B
R(0) 34R (BR-R) [BR] 20A
Line 1 | Blor Bzl 35T (RS) [R] 25A | 30A
R1 or BZ 35R (SR)  [S] 10A | 10A
: BI or BZ1 36T (BK-BL) [BK] 25A
Line 2 R1 or%Z 36R (BL-BK) [BL] 10B
Lines | BLor BZ1 37T (BK-0) [BK] 25A
R1 or BZ 37R (0-BK) [0] 10C
. B1 or BZ1 38T (BK-G) [BK] 28A | 30A
Line 4 1 o b 38R (G-BK) [G] 10D | 10D
Lines | Blor BZI 39T (BK-BR) [BK] 25 -
Bl or BZ1 39R (BR-BK) [BR] 10 A
. R1 or BZ 40T (BK-S) [BK] 25 )
Line$ | RiorB2 40R (S-BK) [S] 10 &
. Bl or BZ1 41T (Y-BL) [Y] 25 =
Line 7 | R 'or BZ 41R (BL-Y) [BL] 10 &
. T 42T (Y-0) [Y] 7A
Line 1 R 42R (o) 1o 8A
. T 43T (Y-G) [Y] 7B
Line 2 R 43R (G-Y) [G] 8B
. T 44T (Y-BR) [Y] 7C
i [ iR R 44R (BR-Y) [BR] 8C
A
: T 45T (Y-S) [Y] D
% |Line 4 R 45R (8-Y) [8] 8D
o
3. T 46T (V-BL) [V] 7 =
Line § R 46R (BL-V) [BL] 8 =
. T 47T (V-0) V] 7 5
Line 6 R 4TR (0-V) [0] 8 &
. T 48T (V-G) V] 7 s
Line 7 R 48R (G-V)  [G] 8 &
Ringing GRD 49T (V-BR) [V]
Supply 105V 49R* (BR-V) [BR] 29 28A | 30A
Local GRD 50T (V-8) V]
Ground GRD 50R (8-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.
[ ] 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

Max 40 Lamps S
Lamp | (Furnished)
Max

Max 80 Lamps R




BELL SYSTEM PRACTICES [ REPLACING PAGE ADDENDUM
AT&TCo Standard : Filing Instructions:
FROM THE SECTION THE rg:grlumm THE SAME

1. REMOVE

AS THOSE ATTACHED TO THIS PINK
-] 2. INSERT THE ATTACHED PAGES INTO THE SECTION IN THEIR PLACE.
3 PLACE THIS PINK SHEET ANEAD OF PABE 1 OF THE SECTION.

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

(c) Table F—revised.

© American Telephone and Telegraph Company 1972, 1974
Printed in U.S.A.
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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:
@ Revise tables and figures
e Provide additional option information.

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

o SD-69286-01 Issue 8D
e SD-69354-01 Issue 6D
® PSD-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

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

202 Fig. 2 and 3 provide connections for the

24TA(MD) and 247B KTUs, respectively,
when TOUCH-TONE® calling is required. $Fig. 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 8, 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 US.A.
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SECTION 518-114-431

Table F—Features and Connections at KTUs
and Terminal Strips E, F, G, H,
and J on the 64B1-100 Cable Terminal

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«

Fig. 3—Addition of TOUCH-TONE® Adapter
Circuit, 247B KTU with 222A and 223A
KTUs

SD-69354-01 OPTIONS IN 200H-TYPE KTU

FEATURES OPTIONS
SEE TABLE F AND FIG. 1

Station Over T and R leads Y
audible Over separate 7
signal signaling pair

Flash, wink, | Provided in package X
ring,and "5 lided externally W
time-out
circuit

Electro- KS-15900, List 1 T
mechanical interrupter, 10v ac
flash, wink,
Angand | yo 19384, List 2
time-out - \'

—— 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::roEN 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
Is automatically cut off E
Is not automatically cut off F
Audible signal over T and R leads Y

STATION Audible signal over separate signal pair Z
S_ign.al k'ey selgction of local or off-premise station when interrupted AE
ringing is provided

*Only busy tone is furnished.
Page 3
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224A (M 207C KTU 222A KTU

TsB

232-TYPE KTU

-

-

i

SEE
2.04—

MANUAL

INTERCOM

eé>®H OO

©;

Fig. 1—#Strapping and Connections of KTU (Sheet 14

223A KTU

STATION 20
IST 223A
STATION 5
2ND 223A
STATION 8
3RD 223A

STATION 3
IST 223A

STATION 6
2ND 223A
STATION S
) 3RD 223A

STATION 4
IST 223A

STATION 7
2ND 223A
STATION O
) 3RD 223A

LEP-PL1-81S NOILD3S



1SS 3, SECTION 518-114-431

207C KTV 8 222A KTU

T0
*® opr ; suce
AUD SI6 KTU

PWR SUP B

*@ opr
AUD SIG
PWR SUP
IST 2234 ° ~ STATION 20
P — IST 223A
o STATION 5
2ND 223A
3RD 223A STATION 8
° /) 3RD 2234
IST 2234 ~ STATION 3
Q IST 2234
2ND 2234 (o) STATION 6
2ND 2234
3RD 223A STATION 9
o 7 3RD 223A
IST 223a STATION 4
e 7 isT 2234
2ND 2234 STATION 7
@ 2ND 223
3RD 223A STATION O
@ / 3RD 2234

KEY
TEL SYS
1A OR 1Al

(SEE NOTE)

NOTE:

IF CAMP~ON CIRCUIT FAILS TO CUT THROUGH DURING LINK TRANSFER, DUE TO RELAY (LTR), IN THE 224A (MD) OR B KTU, OPERATING

AND RELEASING BEFORE RELAY (BY) IN THE 224A (MD) OR B KTU RELEASES, DISCONNECT THE "LU" LEAD FROM TERMINAL 20
AND CONNECT A 3900 OHM KS-13490, LI RESISTOR ACROSS SCREW TERMINALS 20 AND 30 OF THE 224A (MD) OR B KTU.
CONNECT THE "LU" LEAD TO TERMINAL 30.

% % 2248 KTU ONLY.

Fig. 1—#Strapping and Connections of KTU (Sheet 2)¢

Page 5
Revised August 1974



SECTION 518-114-431

224A (MD) g 222A KTU b 223A KTU
OR B 55 7 2

KTU
O

NOTE:
PACKAGE WIRED
FOR SINGLE
SPURT AUDIBLE
OVER TIP AND
RING. SEE TABLE A

FOR AVAILABLE

OPTIONS.
% SD 69354-01 OPTIONS
+ SD 69286-01 OPTIONS
#50 69447-01 OPTIONS
*% 2248 KTU ONLY

REMOVE (X) OPTION
STRAPS |F 232-TYPE
KTU (OR
EQUIVALENT) IS TO
BE CONNECTED FROM
ANOTHER SYSTEM

Fig. 1—#Strapping and Connections of KTU (Sheet 3)¢

Page 6
Revised August 1974
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SELECTOR CIRCUIT
2073 (MD) OR C KTU

TOUCH-TONE ADAPTER
2474 (MD) KTU

ISS 3, SECTION 518-114-431

JBRINGING AND
TONE CONTROL

TRANSFER CIRCUITS
. (NOTE 2)

(ore 2) (nores.2 a0 3) IST 2164 KTUGH 2ND 216A KTu BB 3RD 2164 KTU el
(Max 18 ¥ (Max. 27 (Max. 36 227a(MD) OR
TSA Ts8 TSA 158 CODES ) CODES ) B KYU(IF)PROVIDED)
B BAT. 20-26V OC X
O PR S
B3 TRO
e 150
o ONA (NOTE 4)
$ ® F10)
m* ®* {NOTE 5) p—
(= D
STR
SN) ®
if (NOTE 8)
(NOTE 9)
®) o1R

40

Og —
; T
o] D
T
10 Fi6. 112 0
SHEET 3 | _TTO
18
(NOTE 10)

(NoTE 13) 4O ¥

9606660,
ARARA
PEEEEEECE0

CREEE)
AAAA

BREE)

. 2—$Add

CENOOCOOHOIRIOHOIC

ion of TOUCH-TONE® Adapter Circuit, 247A KTU (MD) With 222A and 223A KTUs

NOTES:

"TOUCH-TONE™ AND ROTARY DIAL STATIONS CANNOT BE (NTERMIXED
ON THE 222A KTU OR ON THE SAME 223A KTU. OFF PREMISE

STATIONS USING THE 225A KTU MAY BE ROTARY OIAL OR "“TOUCH-
TONE™ DIAL STATIONS., SEE FIG. 3 FOR 225A KTU CONNECTIONS.

« ALL DIODES SHOWN ARE 400J OR EQUIVALENT AND MUST BE

PROVIDED AND INSTALLED LOCALLY.

BEFORE PLACING 247A (MD) KTU IN SERVICE ADJUST "H" AND "L"
RELAY OPERATION. SEE SECTION 518-114-116 FOR ADJUSTMENT.
REMOVE EX!STING STRAP BETWEEN 1A OF 2078 (MD) OR C KTU
AND TERMINAL | OF THE FIRST 216A KTU IF PROVIDED.

REMOVE ® OPTION WHEN 216A XTU IS PROVIDED. ALSO REMOVE
EXISTING STRAP BETWEEN TERMINALS 178 AND 188 OF 2078 (MD)
OR C KTU.

WHEN A 216A KTU 1S PROVIDED, REMOVE EXISTING STRAP BETWEEN
TERMINALS 35 OF FIRST 216A KTU AND 188 OF 2078 (MD) OR C
KTu.

PLACE STRAP TO TERMINAL 34 OF LAST 216A KTU PROVIDED,
REMOVE EXISTING STRAP BETWEEN TERMINALS 34 OF LAST 216A KTU
AND 178 OF 2078 (MD) OR C KTU,

WHEN DIAL TONE (S PROVIDED ON THE 6A SYSTEM, REMOVE
EXISTING STRAP BETWEEN TERMINALS 2 OF 227A (MD) OR B KTU
AND 25B OF 207C KTU., PLACE DIODE BETWEEN TERMINALS 2 AND
33 OF 227A (MD) OR B KTU AND STRAP AS SHOWN.

PROVIDE DIiODE ON 2078 (MD) KTU ONLY.

. REMOVE FACTORY PROVIDED ® OPTION AND PLACE © OPTION

(SHOWN ON FIG. | SHEET 3) WHEN "TOUCH-TONE"™ (2474 (MD)
KTU) IS PROVIDED FOR "TOUCH-TONE™ STATIONS.

PROVIDE ® OPTION DiODE ONLY WHEN STATION 66 IS EQUIPPED
WITH THE 6A KTS STATION BUSY CIRCUIT,

PROVIDE @ OPTION DIODE ONLY WHEN STATION 44 1S EQUIPPED
WITH THE 6A KTS STATION BUSY CIRCUIT,

PROVIDE ® OPTION DIODE ONLY WHEN STATION 33 IS EQUIPPED
WITH THE 6A KTS STATION BUSY CIRCUIT,

PROVIDE @ OPTION STRAP FOR EACH SINGLE DIGIT NUMBER

APPEARING ON THE 6A KTS.

SPARE TERMINAL FOR DIODE TERMINATION
SD-69286-01 OPTIONS

SD-63447-01 OPTIONS

Page 7



SECTION 518-114-431

STATION SIGNALING CIRCUIT 3 STATION SELECTOR CIRCUIT
22A XTU SIGNALING 2078 (MD) OR C KTU
(MAXIMUM 9 STATIONS) (NOTE 1) CIRCUIT
223A KTU
TSA TSB (MAX 3
STATIONS)
(NOTE 1)

STA 2l
STA 22

sTA 23

(NOTE 7)

400y

T0
MAX_9"TQUCH-
TONE" DIAL
STATIONS OR
T0

MAX 9 ROTARY
DIAL STATIONS
(NOTE 1)

T0
MAX 3"TQUCH- [3RD 223A
TONE'DIAL [ sTA 3
STATIONS OR [IST 22
T

MAX 3 ROTARY

DIAL STATIONS (3RD 22

PER 223 AKTU
(NO

STA 4
TEN list 2238

Fig. 3—)Addition of TOUCH-TONE® Adapter Circvit, 247B KTU With 222A and 223A KTUs¢ (Sheet 1)



FROM
SH I

ONE

TOUCH-TONE ADAPTER 247B KTU

(NOTE 10)

Ts8

ISS 3, SECTION 518-114-431

TRANSFER CIRCUIT RINGING AND LONG LINE CIRCUIY
216A KTU TONE CONTROL 225A K
CIRCUIT (IF PROVIDED)
227A (MD) OR B KTU (NOTE 11}

(IF PROVIDED)

ot
T0

OFF -

PREMISE

: r | TELSET

(NOTE 6) 4004

20 -26V DC
PWR
SuP

Sw2

SW3

SW4

SW5

SW6

SW7

Sw8

SwWo

CR2

CR3

CR4

CRS

CR6

CR7

CRB

CRS

CRO

—_—— —— CONNECT AS
REQUIRED

(NOTE 12}

"TOUCH-TONE" AND ROTARY DIAL STATIONS CANNOT BE INTER-

MIXED ON THE 2224 KTU OR ON THE SAME 223A KTU. OFF PRE-

MISE STATIONS USING THE 225A KTU MAY BE ROTARY DIAL

OR "TOUCH-TONE" DIAL STATIONS.

REMOVE EX1STING snns BETWEEN 31C OF 222A KTU 3|A OFALL
234 KTUS AND IB OF 2078 (MD) OR C KTU. PLACE NEW $TRAP

SHOWN, USING TTO LEAD WHEN KTU 1S ASSIGNED TO TOUCH-

TONE" DIAL STATIONS OR USING T LEAD WHER KTU 1S ASSIGNED

TO ROTARY DIAL STATIONS.

PLACE STRAP YHEN 216A KTU NOT PROVIDED.
REI‘)VE EA;II’STIIIG STRAP BETWEEN TERMINAL 17B OF 2076 (MD)

4 OF LAST 216A XTU OR FROM BETWEEN
TERMINAL 178 AND IG OF 2078 (MD) OR C KTU CONNECT AS SHOWN

PLACE "WT" LEAD ON LAST 216a XTU PROVIDED.

RE\K)VE EX{STING STRAP BETNEEN TERMINAL 2 OF 227A (MD) OR
TERMINAL 258 OF 207C KTU. PLACE D10DE
(FURN!SHEO LOCALLY) AS SHOWN.

PLACE DIODE (FURNISHED LOCALLY) AS SHOAN ON 207B (MD)
KTU ONLY.

PROVIDE STRAP FOR EACH SINGLE DIGIT NUMBER APPEARING
ON THE SYSTEM.

REMOVE EXISTING STRAP BETNEEN TERMINAL |1A OF 2078 (MD) OR
C KTU AND TERMINAL 1 OF FIRST 216A KTU.

WHEN ADDING THE 2478 KTU TO AN EXISTING SYSTEM EQUIPPED WITH
DIAL TONE. A RESISTOR MUST BE ADDED ON THE OT LEAD OF THE
DIAL TONE CIRCUIT.

THE LONGLINE CIRCUIT (225A KTU) MAY BE ASSOCIATED WITH AN
OFF - PREMISE "TOUCH-TONE" TEL SETONLY IF THE 2478 KTU

HAS A Y2 CARD EQUIPPED WITH OPTIONS K AND M. SEE FIG. 4

. THE 225A KTU SHOULO BE CONNECTED BETWEEN THE

222A KTU OR 223A KTU AND THE OFF PREMISE

TEL SET.

SD 69529-01 OPTION

Fig. 3—$Addition of TOUCH-TONE® Adapter Circuit, 247B KTU With 222A and 223A KTUsq (Sheet 2)
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SECTION 518-114-431

P/0 2478 KTU (P/0 cmo_vz)_
31AS CKT
g 0
1 w3 L. |
154 ® i* (see note) |
| 12 © ] w24
RIS S RI4
1o ® 2 (see nore)
AL 2
© A |
C @ B Lar | |
| Lris S\ RTH N\ S F oD
CR p: > > 3
ik 3 ® |© Jo o [®
® icm ®
| HIGH GROUP LIMITER N
r
| —> onG |
> RS ]8
3m® 750 c4
562 (M) ® NI 8
3 VAR
[ 1 5
R4
! —m—s g Q2
® 135 ® | -
LR3 1
| 3I® | |
| se2M  37is |
C\Gl RII
-24 ONG -24 |}<; P l‘é‘.zfa—b ONG
13 15 o
-24a ONG

NOTE:
THE VALUES OF RESISTORS RI2 AND R14 SHOULD BE SELECTED
FROM THE FOLLOWING LIST TO PROVIDE REQUIRED BI1AS.

VOLTAGE ACROSS RESISTANCE VALUE
CRI Ri2 RI4
5.8v T0 6.0V 3120 3320 4020 4270
5.1V T0 6.3V 3650 3920 4810 3230
6.4V TO 6.6V 4480 4750 6420 5810
OPTIONS:

(K) AND (M) ARE FACTORY FURNISHED.

Fig. 4—$Y2 Card Options in 247B KTU4

Page 10



~TABLE C«

ISS 3, SECTION 518-114-431

SD-69447-01 (247A KTU) OPTIONS USED WITH 200H-TYPE KTU

FEATURES

OPTIONS

KTS No. 6A

When station busy circuits are not provided G

one-link
and
2-link

arrangements with

When station busy
circuit is provided

STA 33

STA 44

STA 66

When one or more 216A KTU are provided

When 216A KTU is not provided

Single-digit station code

2-link arrangements
222A KTU with

Rotary dial station

“TOUCH-TONE”® dial station

Bl<|<|Bl2Z2|n|~|®

-TABLE D«
$D-69529-01 (247B KTU) OPTIONS USED WITH 200H-TYPE KTU

FEATURES

OPTIONS

When 216A KTU (with KTS No. 6A) is not provided

T

Strapping for single-digit code, single- or 2-link

v

—TABLE E«<
CURRENT DRAIN REQUIREMENTS FOR 2-TALKING LINK ARRANGEMENTS

BATTERY SUPPLY AMPERES

MAX CURRENT

CURRENT DRAIN

2-TALKING DRAIN AT DURING NORMAL
LINK MIN VOLTAGE TALKING
ARRANGEMENT CONDITION
(20 VOLTS) (24 VOLTS)
A BAT. B BAT. A BAT, B BAT.
Installation over
9 codes and using 0.374 0.827 0.205 0.200
transfer circuit
Inatallation with. 0.454 1.007 0.215 0.210
camp-on circuit




SECTION 518-114-431

TABLE F
200H-TYPE KTU CONNECTIONS TERMINAL STRIP E
T
xn O ERMINAL veww. | vemw | v | QU | TR
FEATURE STA DESIG ANSIDE WIkE 207¢C 2224 223A ’”&";D) zu&(rn)
TSE CABLE KTU KTU KTU KTU XTU
T 1| (W-BL) [W] 1A
R 2 | (BL-W) [BL] 2A
21 LG 3| (W-0) [W] 4A
L 4| (0-W) [0] 3A
T 5 | (W-G) [W] 11A
R 6 | (GW) [G] 12A
22 LG 7 | (W-BR) [W] 14A
L 8 | (BR-W) [BR] 13A
T 9 | (W-8) [W] 21A
R 10 | (SW) [S] 22A
23 LG 11 | (R-BL) [R] 24A
L 12 | (BL-R) [BL] 23A
T 13 | (R-O) [R] 31A
R 14 | (O-R) [O] 32A
24 LG 15 | (RG) [R] 34A
L 16 | (G-R) [G] 33A
T 17 | (R-BR) [R] 1B
R 18 | (BR-R) [BR] 2B
25 LG 19 (R-S) [R] |g 4B
Dial L 20 (SR) [S] |g 3B
Intercom T 21 | (BK-BL) [BK] |u 11B
R 22 | (BL-BK) [BL] |a 12B
26 LG 23 | (BK-0) [BK] 14B
L 24 | (0-BK) [O] 13B
T 25 | (BK-G) [BK] 21B
R 26 | (G-BK) [G] 22B
27 LG 27 | (BK-BR) [BK] 24B
L 28 | (BR-BK) [BR] 23B
T 29 | (BK-S) [BK] 31B
R 30 | (S-BK) [S] 32B
28 LG 31 | (Y-BL) [Y] 34B
L 32 | (BL-Y) [BL] 33B
T 33 (Y-0) [Y] 1C
R 34 | (0-Y) [O] 2C
29 LG 35 | (Y-G) [Y] 4C
L 36 (G-Y) [G] 3C
T 37 | (Y-BR) [Y] 1A
R 38 | (BR-Y) [BR] 2A | o
20 LG 39 | (¥-S)  [Y] 4A
L 40 | (S8Y) [S] 3A

( ) Current color code.
[ 1 MD color code.

Page 12



TABLE F (Cont)

ISS 3, SECTION 518-114-431

200H-TYPE KTU CONNECTIONS TERMINAL STRIP F

o ERMINAL TeRw. | vem | ovew | TG | TER
FEATURE = pEsiG INSIDE WIRE 207¢ 222A 2224 232&(:\0) 2:4&0‘&0)
TS F CABLE KTU KTu KTU XTU KTU
T 1| (V-BL) [V] 11A
R 2 | (BL-V) [BL] 12A
3 LG 3| (v-0) [V] 14A
L 4| (0v) (01|, 13A
g 1st
T 5 | (V-G) [V]|g 21A
R 6 | (G-V) [G] g 22A
4 [ LG 7 | (V-BR) [V] |= 24A
L 8 | (BR-V) [BR] 23A
T 9 | (V8) V] 1A
R 10 | (8-V) [S] 2A
5 | LG 11 | (W-BL) [W] 4A
L 12 | (BL-W) ([BL] 3A
T 13 | (W-0) [W] 11A
R 14 | (0-W) [O] 124|
6 LG 15 | (W-G) [W] 14A
Dial L 16 | (GW) [G] 13A
Intercom T 17 (W-BR) [W] 21A
R 18 | (BR-W) [BR] 22A
7 LG 19 | (W-8) [W] 24A
L 20 | (SW) [S] 23A
T 21 | (R-BL) [R] 1A
R 22 | (BL-R) [BL] 2A
8 LG 23 [ (R-0) [R] 4A
L 24 | (O-R) [O] |& 3A
T 25 | (R-G) [R] |% 11A
R 26 | (GR) I[G] |§ 124
9 | LG 27 | (R-BR) [R] |& 14A
L 28 | (BR-R) [BR] 13A
T 29 | (RS) [R] 21A
R 30 | (S-R) [S] 22A
0 LG 31 | (BK-BL) [BK] 24A
L 32 | (BL-BK) [BL] 23A
21 S 33 | (BK-0) [BK] TA
22 S 34 | (0-BK) [O] 17A
) 23 S 35 | (BK-G) [BK] 27A
S;g:al 24 | S 36 | (G-BK) [G] 37A
Lests | 25 |8 37 | (BK-BR) [BK] 7B
26 S 38 | (BR-BK) [BR] 17B
27 S 39 | (BK-S) [BK] 27B
28 S 40 | (S-BK) [S] 37B

Current color code.

)
[ 1 MD color code.
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TABLE F (Cont)
200H-TYPE KTU CONNECTIONS TERMINAL STRIP G

. EMINAL oM | e | omewo | TGRL ) TER
FEATURE STA ns?n?; p— 2076 B 1ok 232A (MD) | 224A (MD)
156G by KTU KTU KTU ?(:u. ?(=u'
29 S 1| (Y-BL) [Y] 7C
20 S 2 | (BL-Y) [BL]) A
3 S 3 | (Y-0) [Y] 17A | 1st
Signal 4 S 4 (0-Y) [O] 27A
Key 5 S 5 | (Y-G) [Y] 7A
Leads 6 S 6 | (GY) [G] 17A |2nd
7 S 7 | (Y-BR) [Y] 27A
8 S 8 | (BR-Y) [BR] TA[ |
9 | S 9 | (¥s) [v]|§ 17A |3rd
0 S 10 | (s-Y) ([s] |3 27A
RS 11 | (V-BL) [V] |2 5A
21 RG 12 | (BL-V) [BL]|% 6A
RS 13 | (Vv-0) [V] 15A
22 RG 14 | (0-v) [0] 16A
RS 15 | (V-G) [V] 25A
23 RG 16 | (G-V) [G] 26A
RS 17 | (V-BR) [V] 35A
24 RG 18 | (BR-V) [BR] 36A
RS 19 | (vS) [V] 5B
25 RG 20 | (S-V) [S] 6B
RS 21 | (W-BL) [W] 15B
26 RG 22 | (BL-W) [BL] 16B
RS 23 | (W-0) [W] 25B
Station | 27 RG 24 | (O-W) [O] 26B
Audible RS 25 | (W-G) [W] 35B
Signal — | 28 RG 26 | (G-W) [G] 36B
Z Option RS 27 | (W-BR) [W] 5C
29 RG 28 | (BR-W) [BR] 6C
RS 29 (W-8) [W] |= 5A
20 RG 30 (S-W)  [S] g 6A
RS 31 | (R-BL) [R] |Z 1A
3 RG 82 | (BL-R) [BL]|% 16A
RS 383 | (RO) [R] 25A
4 RG 34 | (O-R) [O] 26A
RS 35 | (R-G) [R] 5A
5 RG 3 | (G-R) [G] 6A
RS 37 | (R-BR) [R] 15A|,
6 RG 38 | (BR-R) [BR] 16A
RS 39 | (RS) [R] 25A
7 RG 40 | (S-R) [S] 26A

( ) Current color code,
[ 1 MD color code.
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TABLE F (Cont)
200H-TYPE KTU CONNECTIONS TERMINAL STRIP H

st o [ eon | v [ o ] e
FEATURE STA SESic sore: | 4ok 2234 | 232A (MD)|224A (MD)
a] o e o
8 RS 1 |(BK-BL) [BK] 5A
RG 2 | (BL-BK) [BL] 6A
Sta Aud Sig 9 RS 3 | (BK-0) [BK] 15A 3rd
— Z Option RG 4 | (0-BK) 0] 16A
0 RS 5 | (BK-G) [BK] 25A
RG 6 | (G-BK) [G] 26A
To Power “B” GRD 7 [(BK-BR) [BK] 20B
Supply “B” BAT. (SIG) 8 |(BR-BK) [BR] 19B
To Lamp GRD 9 | (BK-S) [BK] 32B
Supply + or LB 10 | (S-BK) [8] 29B
To Power “A” GRD 11 | (Y-BL) [Y] 10B
Supply “A” BAT. (TALK) | 12 | (BL-Y) [BL] 9B
ud Si Y G GRD 13 | (Y-0) [Y] 20A
P Su?) f GRD (;)r\}jl GRD * O‘Y (") . 6A
Qptions. | 7 BAT.,I:'.50r~105Vt ] en W z égﬁ
CO§ 15 | (Y-G) [Y]|z 37
X Optiont TO 16 | (G-Y) [G E 36
to Inter- BTI1 or BZ1 17 | (Y-BR) [Y] 32
rupter in BT or BZ 18 | (BR-Y) [BR] 31
Package RO 19 | (Y-S) [Y] 34
LF 20 (S-Y) [S] 1
10-Volt ac GRD 21 | (V-BL) V] 27
Supply 10V AC 22 | (BL-V) [BL] 26
Lamp -+ or LB 23 (V-0) \Y 9
Supply -+ or LB 24 | (0O-V) [O 10
COS 25 (V-G) A% 18A
W Optiont TO 26 (G-V) (G 22
to External BT1 or BZ1 27 | (V-BR) [V 35
Interrupter BT or BZ 28 | (BR-V) [BR] 24
RO 29 (V-S) [V] 40A
LF 30 (S-V) [S] 9B
Manual T 31 [ (W-BL) [W] l { 30
Intercom R 32 | (BL-W) ([BL] 40
L 33 | (W-0) [W]|a 28
Lamp + or LB 34 (0-W)y [0] § 19
Supply * or LB 35 (W-G) [W]ia 20
36 | (GW)__[G] |2
37 [ (W-BR) [W]]|8
Spare 38 | (BR-W) [BR]|®
39 (W-S) [W]
40 (S-W) [S]

*Select spare pair locally.
tWhen KTU is equipped with a 64B1-100 cable terminal, strap (X option) as follows: on terminal strip H strap terminal 15 to 25,
16 to 26, 17 to 27, 18 to 28, 20 to 30. Also make sure the following straps are not provided:

from terminal to terminal
37 (232A [MD] or B) 31 (232A [MD] or B) 18 (222A) 24 (224A [MD] or B)
36 (232A (MD] or B) 1 (232A [MD] or B) 22 (224A [MD] or B) 9B (222A)
32 (232A [MD] or B) 35 (224A [MD] or B

1 For W option remove all straps mentioned above and connect terminals 25 through 30 on TSH to appropriate terminals on an
external interrupter.
§ The CO lead connection is required when an associated No. 1A, 1A1, or 1A2 system flashing circuit is
used as part of the No. 6A installation.
() Current color code.
[ 1 MD color code.

1 232C KTU has factory-placed strap from 37 to 39.

** Improper connection of battery and ground may result in damage to electrolytic capacitor. Page 15
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BELL SYSTEM PRACTICES
Plant Series

SECTION 518-114-432
Issue 1, August 1970
AT&TCo Standard

SERVICE
1A1 KEY TELEPHONE SYSTEM
KEY SERVICE UNITS

1. GENERAL

1.01 This section contains connection information
for the 300-, 301-(MD), 302-(MD), 310-, 311-,
2301-, and 2311-type KSUs.

1.02 Information in this section was formerly

contained in Sections 518-240-400, 518-240-401,
518-245-101, and 518-245-102, which are hereby
canceled.

1.03 For additional information, refer to CD-

and SD-69433-01 (300-, 301-, and 302-type);
CD- and SD-69434-01 (310-type); and CD and
SD-68480-01 (311-type).

2. CONNECTIONS

201 Key and power cable connections and

strapping between 202D, 230B, 232B, and
207C KTUs for the 300-, 301-, 302-type KSUs,
and for the 310-, 311-type KSUs are shown in Fig.
4 and 5, respectively. Key and power cable
connections and strappings between the 230B,
238A, 207C, and 216A for the 310- and 311-type
KSUs are shown in Fig. 6.

300-Type Key Service Unit

2.02 KTUs are interwired. Connect key or running

cables directly to the screw terminals on
back of the KTUs. See Table A for features, lead
designations, and connections. When power is not
provided, connect an external power source as
shown in Table B.

301-Type Key Service Unit

2.03 Connect key or running cables in Columns

A through E of 66-type connecting block
(Fig. 2). See Table A for features, lead designations,
and terminal numbers on connecting blocks A and
B.

2.04 When power is not provided, connect an
external power source to Column A of
connecting block A as shown in Table B.

302-Type Key Service Unit

205 An AT5A connector cable is connected to
66-Type Connecting block as follows:

@ Blue binder (connector 1) to Column A.

@Orange binder (connector 2) to Column B

@Green binder (connector 3) to Column C.
2.06 Each connector provides for:

@All Line features

@Dial intercommunicating line

@ Common audible signal for all line circuits.

2.07 See Table C for features, lead designations,
and connections to blocks A and B.

2.08 Some pairs in each binder group of the AT5A

connector cable are not terminated. These
pairs may be used for dial intercom codes and
miscellaneous circuits by terminating on the proper
or vacant terminals on the 66-type connecting block.

These vacant terminals may have wires
terminated on Column F that are
lying dead at the apparatus end. Make
sure that these terminals are cleared
before using for miscellaneous circuits.

2.09 A telephone set may be connected to each

connector of the AT5A connector cable or
extended with a B25A connector cable to a bridging
adapter or equivalent.

© American Telephone and Telegraph Company, 1970

Printed in U.S.A.
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SECTION 518-114-432

2.10 Fig. 3 shows possible arrangements for
intercom signal leads and for extending
stations using a 3-way bridging adapter.

2.11  Connect additional key or running cables to

Columns D and E of 66-type connecting
blocks (see Fig. 2). See Table A for features, lead
designations, and connections to terminal numbers
on connecting blocks A and B.

2.12 When power is not provided, connect an
external power source to Column A of
connecting block A (see Table B).

2.13 When key telephone sets are multipled
through bridging adapters with sets furnishing
features on a per station basis such as speaker-
phone, line exclusion control, cutoff key, push
button and buzzers, station busy lamps, ete, certain
control leads must be disconnected, insulated, and
stored at the bridged station. This is necessary
to avoid interference with working circuits. Refer
to appropriate section for the telephone set used.

310-Type Key Service Unit
2.14 KTUs are interwired. Connect key or running
cables directly to the screw terminals on
the back of the KTUs. See the following tables
for features, lead designations, and connections.
@®Table D, 4 to 7 lines
@®Table F, 9 to 13 lines
2.15 When power is not provided, connect an
external power source. See the following
tables:
@®Table E, 4 to 7 lines
@Table G, 9 to 13 lines
311-Type Key Service Unit
2.16 Connect key or running cables, starting on
Column A of the 66-type connecting blocks
(Fig. 2). See the following tables for features,
lead designations, and terminal numbers on connecting
blocks.
@Table D, 4 to 7 lines

@Table F, 9 to 13 lines

Page 2

2.17 When power is not provided, connect an
external power source to Column A of
connecting block D. See the following tables:

@Table E, 4 to 7 lines
@®Table G, 9 to 13 lines
2301- and 2311-Type Key Service Units

2.18 Connections for terminating running and/or

key cables and external power wiring to
the 66-type connecting blocks are shown in Tables
J and K for the 2301- and 2311-type KSUs,
respectively. Interwiring of connections between
individual KTUs and the connecting blocks is also
shown.

2.19 For further information see CDs and SDs
69352-01 and 69361-01 for the 2301- and
2311-type KSUs, respectively.

Signaling Circuit For Manual Intercom

220 Fig. 7 shows an arrangement for manual

signaling when dial intercom is not provided.
This arrangement uses terminals normally used
for dial intercom. (See Read after 2.08).

Wink-Hold Circuit

221 All packages are wired for the wink-hold
feature.

Steady Hold

222 For steady hold feature see the connection

and strapping diagram for the particular
KSU.

2.23 Connection Index

Fig. 1—Method of Counting 66B1-25 Connecting
Blocks

Fig. 2—Key or Running Cable Terminations
on 66-Type Connecting Block For 301-,
302-, and 311-Type KSUs

Fig. 3—Suggested Intercom Signal Connections
Using 564HDR or 565HDR Telephone
Sets and 302-Type KSU



Fig. 4—300-, 301- and 302-Type KSUs, Connections
and Strapping (202D, 230B, 232B, and
207C KTUs)

Fig. 5—310-or 311-Type KSU (4 to 7 Lines)
Connections and Strapping (202D, 230B,
232B, and 207C KTUs)

Fig. 6—310- or 311-Type KSU (9 to 13 Lines)
Connections and Strapping (230B, 238A,
207C, and 216A KTUs)

Fig. T—Typical Connections for Manual Signaling
When Dial Intercom Circuit is Not
Used

Table A—301- and 302-Type KSUs, Connections
Between Apparatus and 66-Type
Connecting Blocks

Table B—301- and 302-Type KSUs, Connections
between Block A of 66-Type Connecting
Block, Apparatus, and Power Plant

Table C—302-Type KSU, Connections Between
AT5A Connector Cable and 66-Type
Connecting Blocks

BLOCK A
COLUMN
. / \ ROW
T A B C D E F
PAIR [ . O——0——0——0—0—0 I/

oO—1O0—0—0—0—0 4
o—O0—0—0—0—0 §
\DISTRIBUYING FANNING

STRIP EQUIPPED WITH
PRESSURE=SENSITIVE TAPE

ISS 1, SECTION 518-114-432

Table D—311-Type KSU (4 - 7 Lines) Connections
Between Apparatus and 66-Type
Connecting Blocks

Table E—311-Type KSU (4-7 Lines) Connections
Between Apparatus, 66-Type Connecting
Block, and Power Plant

Table F—311-Type KSU (9-13 Lines) Connections
Between Apparatus and 66-Type
Connecting Blocks

Table G—311-Type KSU (9-13 Lines) Connections
Between Apparatus, 66-Type Connecting
Block, and Power Plant

Table H—310-or 311-Type KSU (9 to 13 Lines)
Line Circuit Portion of 238A KTU

Table I—310- or 311-Type KSU (9 to 13 Lines)
230B KTU

Table J—2301-Type KSU Connections Between
Apparatus and 66-Type Connecting
Block

Table K—2311-Type KSU Connections

BLOCK B
COLUMN
R —
o ~ F £ 0o ¢ B A III
| o—0——O0—O0——0—0 PAIR

CIEGE

o—0——0——0——0—0 ] PAIR
4 o0——o0—0—0—0—0

5 0—o0—o0—0—0—0

DISTRIBUTING FANNING
STRIP EQUIPPED WITH
PRESSURE=SENSITIVE TAPE

-
[-1[=]

Fig. 1—Method of Counting 66B1-25 Connecting Blocks
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SECTION 518-114-432

BLOCK B

T0 F E o] c 8 A
EQuIP

KEY OR
RUNNING
CABLE

301 AND 311=-TYPE KSU

BLOCK B
T0 F E D C B8 A
EQUIP
A75A
CONNECTOR
CABLE

ISTY KEY OR
onp | RUNNING

CABLE

302-TYPE KSU

Fig. 2—Key or Running Cable Terminations on 66-Type Connecting Block For 301-, 302-, and 311-Type KSUs
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66-TYPE
CONN BLK
BLOCK B
COLUMN A
<
z|_O_57 ATSA CONN CABLE
CODE 2 5
R CONN | (BL-W BINDER)
22 CONN 2 (0-W BINDER)
CONN 3 (G-w BINDER)
23_0_87 — LENGTH OF
o | cO0E3 B25A CONN CABLE
2 — — (NOTE 1) —’T .
P s
PLUG CONN
ER B8(v-BL) (v-8L)
25 BiY-BL) | al a)
e & R(BL-Y) 0 O (BL-Y)
" o 3
N
a ()L
o | co0E 5
B B(Y-0) (v-0)
2 > —-. a2 42
CoDE S (4401 @ O (0-Y)
0 OL ®| e
8
a2
n} CODE 7
3z_<::>__
8 B8(Y-8R) (Y-BR)
33_( = _——-. 24 (Y)
CODE 8 | (8R-Y) ® (BRsT)
34_(::)11 _E_EE_!___‘I’ 19 {IE)
8 L - L]
s )—
o | covE '8
Ot
)L
o | cooE 0
SO Y
AT5A 3-WAY 3-WAY
CABLE BRIDGING BRIDGING
CONN ADAPTER ADAPTER
1,2,0R 3 E
B25A D E] D B25A D 564HOR, SESHOR,
CABLE | | casLe | 565HK OR SESLDR

0

TEL SETS,ANY
INTERCOM CODES

(]

ADAPTER
(NOTE 3)

:

%
?

2
?

On\Oin

ISS 1, SECTION 518-114-432

NOTES:
I. THESE PAIRS ARE DEAD-ENDED AT CONNECTING
BLOCK. CONNECT AS REQUIRED.

2.

SEE 2.18.

TEL SETS
(NOTE 2)
AUX
- cono | sTaip
CONN PLUG
TO CONN (v-8L)
OF 754 @ 2)T] inTERCOM
CABLE OR (BL-Y) SIGNAL
ADAPTER @ !
S6SHDR OR S6SHK
TEL SET
AUX
TERM.
@ pLUG| CORD | sTRIP
TO CONN (y-0) %
OF A75A @ INTERCOM
CABLE OR @ (0-Y) @ SIGNAL
ADAPTER
S6SHDR OR S6SHK
TEL SET
TERM. ON
pLuG| CORD | NETWORK
TO CONN (v-BR)
CABLE OR (BR-Y) INTERCOM
ADAPTER —j SIGNAL
TERM. ON
STRIP

564HDR,565H0R
565HK, OR 565LDR
TEL SET

3. ADAPTERS MAY BE MULTIPLED, AS SHOWN, TO
PROVIDE MORE THAN TWO INTERCOMMUNICATING CODES
PER CONNECTOR OF THE A7SA CONNECTOR CABLE.

Fig. 3—Suggested Intercom Signal Connections Using 564HDR or 565HDR Telephone Sets, and 302-Type KSU
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SECTION 518-114-432

2020 KTU %
CKT | TsA CKT 2 TS8 CKT 3 TSC CKT 4 TSD (NOTE 2)
STH OR BTH CKT
R 8 8 8 8 8
€o or [ ® Q—7—1 —1P—®7 e 1t 7@ = Ly 7@——” —1?——'07
PBX LIN: T 7
€ —@6’ >— 11— —HHO———1HO—O—11H——=R
- R it 22 122 122 122 12
T O —o—t A Or— o H—2r Q5 H T !
t O OO IO IO+
Al
KEY. OR 1 14 4 I 14 4 L 14 4 L 14 4 L{ 14 4
KEYLESS '
T T T T T ; 13 3
STATIONS | OO OO —Cr— T
L 15 5 T T 8§ 15 S
D T e B | IR Z e A
s -G j G j 65 Q5 1195 o 6
101A OR 1018 N § o H o— it >—Q t‘
KEY EQUIP. S GRD = H—3 i} “m F @——Jle m —Q8
BAT. OF + 28 | I |
Q |
:3:; ® 3@' MULTIPLE
suppLY | BAT. OR Y 29 I?NgugiT
BAT. OR 2 —
BAT., OR +
| 19 | | | F
@ E r
%5 3 T
Q- ®¢g 3
Pl L
20 > 20 LW
" I I ®20 | ﬂzn | Lw
AUD SIG Sup, OR 105V
@ wiriNG ®l 20 LW
9 ® oN
MULTIPLE o @S PN
10 suce ————————— 22 RN
LINE UNITS @9 AN
9 RN
| | | | o—
21 RN
@ ie: AN
G23 0
24 E: lic_o
l @ i | ! | 2N
22 ¥k
@ 72 K
20 vDC BAT. 1—
TALK OR [ GRO T
"A" BAT. 1
20 voe DATS | & 1 l I | 3
S1G 0R —GR0
"8" BAT. MULTIPLE
T0 succ
BAT.,:,0R LINE CKT
AUD S1G éggv :
PWR SUP.
H M M
| 27 t 1 1 t—3
I B1 OR BZINAUD | {81 OR B2~ AUD
61 OR BZI( AUD @RI OR BZ ]SIG RI OR szsm
25 B! OR BZI| AUD| Pl OR B7 ] SIG 10 ' 1) 1
81 08 BZ1 2uD | o PT OF B7 J S1G 10 t
@MZ_] €16 119 1
19 1

Fig. 4—300-, 301- and 302-Type KSUs, Connections and Strapping (202D, 230D, 232B, and 207C KTUs)
(Sheet 1)
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ISS 1, SECTION 518-114-432

2328 KTU 207C KTU NOTES:
!. WHEN STEADY HOLD LAMP |S REQUIRED INSTEAD OF LAMP
WINK, PROVIDE STRAPS AS FOLLOWS:
2020 KTU-TERMS. 20 AND 29
2308 KTU-CKTS | AND 2 TERMS. 20A,B AND 294
228 CKTS 3 AND 4 TERMS. 20C,D AND 28A
12 CAUTION: IF PACKAGE INTERRUPTER IS USED TO FURNISH
| | 28 R KEY OR LAMP WINK FOR OTHER SYSTEMS,DISCONNECT AND TAPE Lw
8 T ] KEYLESS LEADS AT TERMINAL 20 OF EACH LINE CIRCUIT NOT
1B STATIONS USING THE WINK FEATURE.
218 2. SYMBOL (1I) MEANS ADJACENT TERMINALS ARE NOT
26 2
% 10V2 PR SUP STRAPPED. REFER TO LEGEND FOR TERMINATIONS
O :"D FOR MOT
% T # WIRED FOR METALLIC RINGING AND INTERRUPTED AUDIBLE
5 T MANUAL t FOR COMMON AUDIBLE,STRAP ALL NO. (0 TERMINALS
| %@ T INTERCOM + A AND B GROUNDS MUST BE CONNECTED TOGETHER AT
[ POWER SUPPLY
—Zﬁ
9 GRD TO LAMP
] ] PWR SUP
en OR: | LAMP WIRING OPTION
GRD POWER
| | | 298 ,ou [+ o BaT. | SUPPLY METALLIC RINGING FURNISHED z
Lr D, 382
B T — vi
" T 3 gt LG ] s:Z::t GROUNDED RINGING Y
N LF 84 |2Ae rR(2 \ INTERRUPTED AUDIBLE SIG (FURNISHED) X
LF STH CKT 3680 512; ] -
_{—-——OL STHCKT BED Zow 6 STEADY AUDIBLE SIGNAL v
LW Dy Q R(3 J MAX 40 LAMPS (FURNISHED) S
= LAMP SUPPLY
002 144 R(4 =
W 3| 318Q T 80a ] MAX BO LAMPS
14 154 B(5
LW S5TH CKT Ols (5] ]
~4- Tw 6TH CKT 164 R(6)
a RN ‘Ozz 3889157 ] “:g
- RN 174 8(7 S
] g )
18A R
RN sm KT 08@—15 ]
—‘-{RN s'ru KT | {19215
@ et —)
204 RO
3|ae 8(0 ]
T0 36 7
10
co 7 €O 2382
N < | |
LK 38
1 X 9
24 98
—Q% 75890
o o= 198,
%2
| | |
208
29 98
g,
539 28890
268 |
e | 7
I588

Fig. 4—300-, 301- and 302-Type KSUs, Connections and Strapping (202D, 2308, 232B, and 207C KTUs)
(Sheet 2)
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SECTION 518-114-432

232B KTU 2308 KTU (CKT 1-4) 2020 KTU
TERM. 1-20  TERM. 21A-30A IST 2020 = CKT 5
TSA = CKT | ARE COMMON 2ND 202D = CKT 6
TSB = CKT 2 FOR ALL CKTS 3RD 2020 = CKT 7
TSC = CKT 3
TSD = CKT 4
MANUAL T P i 30 | co or pex 1 2. ® ® | o or pex R 7.0 ® |
INTERCOM [ R P LINES R_GQ_. {1 LINES —T—E'Q—’ e [
DIRECT OR |1 DIRECT OR (—3Q@ DIRECT OR (——-Q Y
THRU TERM. | T 28 THRU TERM. 18 @5 1014 OR 1018 | THRU TERM. 18 @ 101A OR 1018
MOTOR SUP STOVE—— 26 i [ @7 KEY EQuIP. " | @ KEY EQuIP.
DIRECT OR | “GRD } 27 1223 2 R_| KEY OR 12 25 R | KEY OR
THRU TERM. >t OR LB 5 ° |3®2 3 % A_ [ KEYLESS 13% 3% A_| KEYLESS
+ OR LB 2 10 14 4 Al | STA DIRECT 14 4 Al STA DIRECT
t OR LB 19 | 16 LG | OR THRU | 16 6 5 LG OR THRU
t OR LB ¥ 8 20 450__0_9 5 ®L TERMINAL 15 0___@; TERMINAL
t 28A
LAMP PWR PPPP MULTIPLE TO
SUPPLY GRD $ ekt 1-a) 64 o SUCCEED ING
DIRECT OR | =3 0p (8 §  (CKT i-a) LINE CKTS
THRU TERM. | GRp CKT 5) 5 o \
T OR LB CKT 5) 25 \
t OR LB | 1 b4 1
GRD ¥ T t }
~ f 2 LF icxr 1)
pp 24 LF (CKT 2
B G L F 135
4\ OTF (RT3
sOTF (e s
68 LF (CKT 6 ] LF 19
TS _(CKT 7 4
ottt ] ! |
1 LW (CKT )
12 Qv (ke 2
(%3 LW 20
3 Sw (ckT 3 0
14 gw CKT 4 ®
15 §'LW _(CKT 5 | | |
|s®v CKT &) 1 © LW 20®
[ TW (CKT 7
2? QW({cTrT)Jf ® A MULTIPLE TO MULTIPLE TO
@Q—— TERM. 9 OF SUCCEEDING
® 1S8,C AND D LINE CKTS
23 A RN (CKT 5-7) RN 92
35 5 HA (CKT 1-7) 21A zs%
[ 368T0 CKT 1-7) 238 5 3 23 5
37 £C0_(cKT_1-7) | 24A®2 T 245 |
co
PP 38, LK (CKT 1-7) 22A 22
"A"BAT. | § 24 @ hd \%,
"A™ GRD 2!
14-26 VDC ' 20r
B BAT. 26A
PWR SUPPLY | "5 GRo 79
DIRECT OR | “g T, H @ X 26 3
THRU TERM, B GRD T T 2 < T
T,BAT. ,0R %4
AUD SIG 105V 4
PWR SUPPLY (o ¥ 29
DIRECT OR 39 o
THRU TERM. ¥ 8! OR 871 \ oi
PP INDIV LEADS (CKY 4) P
PER CKT 81 OP RZ!
PP (ckr 3) 274
81 OR BZI (CKT t-4) i a1 OR 821 | I
M (ckT 2) 254 T0 CKT 5
AUD S1G 31 0R BZ
ASSOC WITH {cKT 1)
LINE CKTS | @) or BZ (CKT 1-4) 2"
DIRECT OR | 57 Gr az1 (CKT 5-7) by 25
THRU TERM. | 5y 5o Ry [okT 5-7) 1 o

Fig. 5—310- or 311-Type KSU (4 to 7 Lines) Connections and Strapping (202D, 230B, 232B, and 207C KTUs)
(Sheet 1)
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ISS 1, SECTION 518-114-432

207C KTU

NOTES:
1. FOR COMMON AUDIBLE SIGNAL STRAP ALL NO. I0 TERMS.
2. WHEN STEADY HOLD SIGNAL 1S REQUIRED (v OPT{ON)
PROVIDE STRAPS AS FOLLOWS:
202D KTU-YERM. 20-29
2308 KTU-TERM, 20A,B-29A (CKT 1-2)
TERM. 20C,D-28A (CKT 3-4)

3. A AND B GROUNDS MUST BE CONNECTED TOGETHER.

OPTIONS:

WINKING HOLD SIGNAL (FURNISHED).
STEADY HOLD SIGNAL.

GROUNDED LINE RINGING.

METALLIC LINE RINGING (FURNISHED).

INTERRUPTED AUDIBLE SIGNAL USING ELECTRO-
MECHAN ICAL INTERRUPTER (2328 KTU) (FURNISHED).
STEADY AUDIBLE SIGNAL

218
1B

® PO

8 T
e KEY OR
128 KEYLESS
STA DIRECT
R
292: OR THRU
11 7] TERMINAL

»|ojo|o

o |ojo |0
aaso

AUD SIG
ASSOC
WITH DIAL

)
)
)
)
3885 § a(s] IMTERCON
iy
)
)
)

DIRECT OR
THRU TERM.

| ]
i

I

rig. 5—310- or 311-Type KSU (4 to 7 Lines) Connections and Strapping
(202D, 230B, 232B, and 207C KTUs) (Sheet 2)
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SECTION 518-114-432

238A KTU (SEE TABLE H) 2308 KTU
(SEE TABLE I)
COMM EQPT LINE CKT (-9 REF DESIG
p
MOTOR SUP. ® ®
‘.~ _GRD 357 AT \ COOR A T N COOR
QiRect of [ T0 VAC i orQ =, “>—B®T] PoX BER ] PBX
THRU TERM. [~ 55 [ e Q) Lines Q) Lines
LAMP PWR + OR LB [E] 70, T
SUPPLY t OR LB 29(% re R r@ﬁ
DIRECT OR | % OR LB Ll D | W Q7| 10 Kev or H2T| 10 Kev o
THRU TERM. 52 0 @57 | kevLess Q7T Keviess
PP 316 R QTg | station R STATION
C XL
SG S LF (CKT | AND 2) Nq Q
lschr Ecxr 10_AND 1) @ @
256 S LF_(CKT S AND 6 LF_(CKT 1-9) N
| 356 OTF ©
66% LF_(CKT 3 AND 4)
|5G®LF CKY 12 AND 13) | tr (ckT 10-13) o"
ZGGeLF CKT 7 AND 8)
366e LF_(CKT 9)
762 LW (CKT 1 AND 2 ﬁ
176 5'Lw_(CKT 10 AND ||§
276G S LW _(CKT 5 AND 6)
376 ¥tw LW _(CKT 1-9) ON
86 S'Lw (CKT 3 AND 4)
166 QT {ekT 12 a0 137 | | 1w (ckT_10-13) "
2eaew CKT_7 _AND B)
3ac®w CKT 9) ®
AUD SIG GRD OR RG 29»',‘0 - /
PWR SUPPLY
DIRECT OR | _BAT.,#,0R 105V 30F
THRU TERM. | ia -
P i ol A
262 70 T SV % 234
3(;600 é w @2“
P 4G LK X 22A
GRD } @ i gSA
LAMP PWR + OR LB + er
SUPPLY GRD ,&s
DIRECT OR T | f
THRU TERM. | _* OR LB : P b'é 7
22F o RN [CKT 1-4) S | RN [6) FROM CXT 9
Pl 2ur STRN (kT 5-8) (k1 8) ' o
%FQ&%— ® RN (CKT 10-13) 94
2870 RN_(CKT 10-1 2%)
ZIFGBI CKT_I-4) [ 355e -,
| zarean CKT 5-8) 3805 SEE TABLE
25F 581 _(CKT 9 18E & | TABLE H
P & ) 1 Q
81 (CKT 1-9) K
AUD SIG R1_(CKT _1-9) t 2 |
ASSOC WITH| —5 ekt 10-13) 2
LINE CKTS
DIRECT OR
THRU TERM. | RI (CKT 10-13)
INDIV |
patrs | P |
PER CKT
INDIVIDUAL LEADS TO CKT
1-2,CKT 5-6,AND CKT 9
FROM CKT 9
8 BAT Pl | 1
A 4 ~Y
GR b4
14-26 VOC | 22 3 + D X! T
8 BAT.
PWR SUPPLY | ——cor @u
DIRECT OR | =57 5a7, —_ 106 0
THRU TERM. | — oo ¥ g
¥
p

Fig. 6—310- or 311-Type KSU (9 to 13 Lines) Connections and Strapping (230B 238A, 207C, and 216A KTUs)

(Sheet 1)
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ISS 1, SECTION 518-114-432

207C KTU 216A KTU
NOTES:
1. FOR COMMON AUDIBLE SIGNAL STRAP ALL L TERMINALS.
5 2. WHEN STEADY HOLO SIGNAL 1S REQUIRED (V OPTION)
2Ae Sw 33 PROVIDE STRAPS AS FOLLOWS:
158 $RL 2

o 23 2308 KTU-TERM. 20A,B-29A (CKT 10-11)
s8 5 J 36 TERM. 20C,D-28A (CKT 12-13)
168 Qon 1 032 | 238A KTU-TERM. 6F-16F (CKT 1-2)
17821 2 TERM. 7F-17F (CKT 3-

)7 o € 7r_ 7 3_4)
188 -~ W _035 TERM. BF-18F (CKT 5-6)
IIAQR(I’ | TERM. 9F-19F (CKT 7-8)
|24O R{(2) e2 TERM. |10F-20F (CKT 9)
1322 R(3) 63 3. A AND B GROUNDS MUST BE CONNECTED TOGETHER.
|ue R(4) ®4
154 QRT5) Qs OPTIONS:
164 O RTE] Qs | @ WINKING HOLD SIGNAL (FURNISHED).
g0 + Q7
:;:Qﬂﬂ_—@e (@ STEADY HOLD SIGNAL.
1942 R3] 9, (W) GROUNDED LINE RINGING.
on Q@RI T2 10
e ‘0—-—“ 9,3 |& 3) N @ METALLIC LINE RINGING (FURNISHED).
@ 8(3 (¥) INTERRUPTED AUDIBLE SIGNAL USING ELECTRO-
368 ot TR(s MECHANICAL INTERRUPTER (COMMON EQUIPMENT
It §Bl4 PORTION OF 238A KTU) (FURNISHED).
15 R(S STEADY AUDIBLE SIGNAL.
I 1% 9
5 TR(E) % INDIVIDUAL LEADS TO CKT 1-2, CKT 5-6,
e Q51— AND CKT 9.
7 [R(7J
e ! - 3(7)
18 R(8)
—| %= _e=—pn
% 19 'R
| & 8
— #405 @2 R0) | aupisie sic ckr
1( ASSOC WITH DIAL
@2 R@1) | ntercom piReCT
318 B(21) | orR THRU TERMINAL
e o R gg: (ALL R AND B
" 4 LEADS PAIRED)
-
1 0.2_2__;_[%_;_ NUMBERS IN ( )
DENOTE CODES
7 . 23 |Rr(23)
@ B8(23)
24 R{24)
! @ B(24)
25 |R(25)
148
% N & L B(25
] 26__IR(26
| @ B(26
%( 27 | R(27)
248
@ 8(27)
\ 28 R(28)
308 s 5(28)
29| R(29)
i 1)
0398 7
€0 238 P
o|a $ 1
% § R | KEY OR KEYLESS
eeaa L | STATION DIRECT
GRD 328 f LG |OR THRU TERMINAL
Q)
10 VAC 5298 1 ke
37 _le

Fig. 6—310- or 311-Type KSU (9 to 13 Lines) Connections and Strapping (230B, 238A, 207C, and 216A
KTUs) (Sheet 2)
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e —
6681-25

CONN BLOCK
BLOCK B8

TO SIGNAL
KEYS AS
REQUIRED

SUPPLY FOR

crox) TO POWER
“— | SIGNALS

O——0——0~—=0—0—0
\\
GRD
19 O—Q—0—0—0—0—
*
S|
20 &-T—o——o—o—o— )
N
21 o——éo——o_o_o__cﬁ.o
22 07——0—0—0—0-— 52,
GRO)
23 o—<§
S3
24 o—?——o—o—o—o— -
N
25 i GRD
sS4
26 p—-o—o—o )
GROY
27 o—< O—0—0~
8 5|
/

// 29 ol——o—o—o——t 21
PLACE STRAPS /. ——.
FOR SIGNALING/'

ARRANGEMENT 130 + OR BAT.
-~
\ 2

31 —-o—O0——0—o0—1
* OR T
32 : OR BA 3
233

33 A——o—o—o—o—
24 E t OR BAT./
o3 z

35 t=~O——O——O——O——1
t OR BAT.
36 o—éo—o—o—o—__._
37 o—dt0—0—0—0—] L
* + OR BAT.

38 o—oZ ~O—0O
—

TO BUZZER
AS REQUIRED

NOTE:
TERM. F IS USED FOR INTERNAL WIRING
WHICH WILL BE SPARE ON EQUIPMENT END
WHEN DIAL INTER COMMUNICATING IS NOT
PROV IDED.

% LOOPED THROUGH CONNECTIONS ON
TERMINALS

Fig. 7—Typical Connections for Manual Signaling When Dial Intercom Circuit is Not Used
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TABLE A

301- AND 302-TYPE KSU'S, CONNECTIONS BETWEEN
APPARATUS AND 66-TYPE CONNECTING BLOCKS

ISS 1, SECTION 518-114-432

BLOCK A
LEAD “"'ﬁxco"" TERMINAL TERMINAL TERMINAL TERMINAL
FEATURE DESIG ON ON ON ON
ROW coL CABLE COLOR 2328 KTU 230B KTU 202D KTU 207C KTV
O-W BINDER
T 1 W-BL 1A
R 2 BL-W 2A
. A 3 W-0 3A
Line 1
Al 4 0o-W 4A
LG 5 W-G 6A
L 6 G-W 5A
T 7 W-BR 1B
R 8 BR-W 2B
. A 9 W-S 3B
Line 2 Al 10 S-W 4B
LG 11 R-BL 6B
L 12 BL-R 5B
T 13 R-0 1C
R 14 O-R 2C
. A 15 R-G 3C
Lios. 3 Al 16 G-R 4
LG 17 P R-BR 6C
L 18 BR-R 5C
T 19 R-S 1D
R 20 S-R 2D
. A 21 BK-BL 3D
Line 4 Al 22 BL-BK 4D
LG 23 BK-0 6D
L 24 0-BK 5D
T 25 BK-G 1
R 26 G-BK 2
; A 27 BK-BR 3
Tdoe b Al 28 BR-BK 4 | st
LG 29 BK-S 6
L 30 S-BK 5
T 31 Y-BL 1
R 32 BL-Y 2
: A 33 Y-0 3
Line 6 Al 34 oY 1 2nd
LG 35 Y-G 6
L 36 G-Y 5
Motor GRD 37
Supply 10V 38
39
Spare 0
+ or BAT. 41
Lamp =+ or BAT 42
Supply GRD 43
+ or BAT 44
Audible GRD See Table B .
Signal BAT., +, 45 for Power Connections
Supply or 105V = 46
20v de
Talk or BG§TD 47
A Bat. . 48
e GRD 19
18 or BAT 50
B Bat. g

Page 13



SECTION 518-114-432

TABLE A (Cont)

301- AND 302-TYPE KSU’S CONNECTIONS BETWEEN
APPARATUS AND 66-TYPE CONNECTING BLOCKS

BLOCK B
66B1-25 CONN
TERMINAL TERMINAL TERMINAL TERMINAL
FEATURE ;i:l% mK ON ON ON
W L CABLE COLOR 232B KTU 2308 KTU 202D KTU 207C KTU
RO co BL-W BINDER
T 1 W-BL 30
Manual R 2 BL-W 40
Inte_rcom iG 3 W-0 27
Line L 4 0-W 28
: B or BZ1 5 W-G 25A
Line 1 | 'py or BZ 6 G-W 10A
» 1 B1 or BZ1 7 W-BR 25A
| Line2 | 'RiorBz 8 BR-W 10B
& B or BZL 9 WS 27A
% | Line 3 R1 or BZ 10 S-W 10C
2 - Bl or BZ1 11 R-BL 27A
2| Lined | Ryorpz 12 BL-R 10D
Cl ey BI or BZ1 13 R-0 35
<t| Line5 | RiorBzZ 14 O-R 1o | Tt
: Bl or BZ1 15 RG 25
Line 6 | "Ry or BZ 16 GR 10 | 2nd
T 17 R-BR 1B
R 18 BR-R 2B
LG 19 RS 328
L 20 S-R 3B
B(2) 21 BK-BL 36B
R(2) 22 BL-BK 12A
B(3) 23 BK-O 368
R(3) 24 0-BK 13A
B(4) 25 F BK-G 37B
Dial R(4) 26 G-BK 14A
Selective B(5) 27 BK-BR 37B
Intercom R(5) 28 BR-BK 15A
Line B(6) 29 BK-S 38B
R(6) 30 S-BK 16A
B(7) 31 Y-BL 38B
R(7) 32 BL-Y 17A
B(8) 33 Y0 208
R(8) 34 0-Y 18A
B(9) 35 Y-G 0B
R(9) 36 G-Y 19A
B(0) 37 Y-BR 31B
R(0) 38 BR-Y 20A
. T 39 Y-S A
Line 1 R 10 S-Y 8A
. T a1 V-BL 7B
i Line 2 R 42 BL-V 8B
B 1 T i3 V-0 7C
p| Lime3 R 44 0-v 8C
13
Y T 5 V-G 7D
o Line4 R 46 G-V 8D
© ; T 47 V-BR 7
Line 5 R 48 BR-V g | st
- T 9 Vs 7
Line 6 R 50 SV 8 2nd

* On the 302 KSU the R1 leads and the B1 leads are factory-strapped.
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TABLE B

301- AND 302-TYPE KSU‘'S, CONNECTIONS BETWEEN BLOCK A
OF 66-TYPE CONNECTING BLOCK, APPARATUS, AND POWER PLANT

CONNECTING BLOCK A
oW COLF COLE coLp corLc coL A
FEATURR l:::lz ON 10 10 10 10 10
66B1.25 | CABLE CABLE CABLE CABLE CABLE
CONN | COLOR COLOR COLOR COLOR T —
BLOCK | CODE | KIU | TERM. | CODE | Kru | TeRM. | CODE | KTu | TERM. | CODE | Kru | Tewm. | CODE | o J8673I0
Motor GRD 37 Y-BR 2328 27 BL2Y | 10V G
Supply 10V + 38 BR-Y 26 BL1Y AC B
Spare
+orBAT.| 41 | BR* | 232B | 9 |BR-Ws| It | 2 w Bt
Lam; + or BAT. 42 S* 232B 10 S-W* R-W 10V Bt
A
Bupply GRD 43 BL-Wi | 230B 6A O-W+ 230B 16A G-Wt 207C 32B Y-Wi 1st 16 R-Y c G
+ or BAT. 44 BL+t 230B 28A ot 230B 29A Gt 207C 29B Y+ 202D R Bt
Audible GRD 39
Signal | =, BAT, | 2 | ¥O | o3
Supply [or 105V =+ 29
20v de GRD 47 V-BR 25 G2Y 20V G
Talk or 232B DC
A Bat. BAT. 48 BR-V 24 G1Y Talk B
20v de GRD 49 V-8 4A S2BK | 20V G
Sig or 230B DC
B Bat. BAT. 50 S-v 26A S1BK Sig B

* 18 Gauge — G-W Binder.
+ 20 Gauge — G-W Binder.
1 Use loop through method of termination for terminals 41, 42, and 43.
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SECTION 518-114-432

TABLE C

302-TYPE KSU, CONNECTIONS BETWEEN
A75A CONNECTOR CABLE AND 66-TYPE CONNECTING BLOCKS

CONN 1 CONN 2 CONN 3
CONN 1 TERMINATION CONN 2 TERMINATION CONN 3 TERMINATION
LEAD BL-W BINDER ON 66-TYPE O-W BINDER ON 66-TYPE G-W BINDER ON 66-TYPE
FEATURE CONN BLOCK CONN BLOCK CONN BLOCK
DESIG PIN | CABLE PIN CABLE PIN | CABLE
NO. COLOR ROW | BLK | COL| NO. COLOR ROW| BLK| COL| NO. COLOR ROW| BLK| COL
T 2 | W-BL | 1 26 | w-BL | 1 26 | W-BL | 1
R 1 | BLW | 2 1 | BLW | 2 1 | BL-W | 2
n—p A 7 | w-o | 3 27 | W-0 | 3 37 | W0 | 3
Al 2 | ow | 4 2 | ow | 4 2 | o-w | &
LG | WG | 5 28 | W-G | 5 2% [ WG | 5
L 3 | cw | 6 3 | GW | 6 3 | cw | 6
T 20 | WBR | 17 39 [W-BR | 7 20 | W.BR | 7
R 4 | BRW | 8 4 | BRW | 8 4 | BRW | 8
—— A 30 WS | 9 30 | WS | 9 30 | WS | 9
Al 5 | Sw | 10 5 | ssw | 10 5 | ssw | 10
e 31 | RBL | 11 31 | RBL | 11 31 | R-BL | 11
L 6 | BLR | 12 6 | BLR | 12 6 | BLR | 12
T 32 | RO | 13 3% | RO |13 32 | RO |13
R 7 | or |14 |A| A% | or |1 |A|B|7 | or [1a|A|C
Tinaik A 33| RG | 15 38 | RG | 15 33 | ’RG | 15
Al 8 | GR | 16 8 | GR | 16 8 | Gr | 16
LG 34 | R-BR | 17 32 | RBR | 17 32 | RBR | 17
L 9 | BRR | 18 9 | BRR | 18 9 | BRR | 18
T 3B RS | 19 35 [ RS | 19 BT RS | 19
R 10| SR | 20 10| SR | 20 10| SR | 20
— A 36 | BK-BL| 21 36 | BK-BL | 21 36 | BK-BL | 21
Al 11 | BL-BK | 22 11 | BLBK | 22 11 | BLBK | 22
el 37 | BK-0 | 23 37 | BK-O | 23 37 | BK-O | 23
L 12 | 0-BK | 24 12 | 0-BK | 24 12 | 0-BK | 24
ool T 38 | BK-G | 17 | g 3 | BK-G |17 | g 38 | BK-G |17 | g
nter R 13 | G-BK | 18 13 | GBK |18 13 | G-BK | 18
Spare® 39 | BK-BR 39 | BK-BR 39 | BK-BR
14 | BRBK 14 | BR-BK 14 | BR-BK
Dial
LG 4 | BK-S | 19 4 | BK-S | 19 40 | BK-S | 19
Tntee- L %5 | SBK | 20 [B| 4|15 |sBK [20 [B|B|15 |sBK |20 | B|C
i1 | YBL T | YBL 3l | Y-BL
16 | BL-Y 16 | BL-Y 16 | BL-Y
| YO0 2| Yo L | Y0
Soarer 17 | oy 17 | oY 17 | oY
pare 3| Y-G 3 | Y-G 43 | Y-G
18| GY 18 | GY 18 | GY
24 | Y-BR 14 | Y-BR 22 | Y-BR
19 | BRY 19 | BRY 19 | BRY
Com |BiorBzi| 45 | Y¥S | 5 B Ys |7 B | Ys | 9
Aud Rioceps |20 | sy | ¢ |B|A|2o | sy |s [B|lA|2 | sy |10|B| A
16 | V-BL 36 | V-BL 26 | V-BL
21 | BL-V 21 | BL-V 21 | BL-V
| Vo a7 | V0 a7 | V-0
22 | oV 22 | OV 22 | ov
@B VG 8 | VG 8 | VG
Bpare* 23 | G-V 23 | G-V 23 | GV
39 | VBR 7 | V-BR 39 | VBR
24 | BR-V 24 | BRV 24 | BR-V
50 | V-S 50 | V-S 50 | V-8
25 | SV 25 | SV 2% | SV

* Dead-ended and stored at connecting blocks. Connect as required.
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TABLE D

311-TYPE KSU (4-7 LINES) CONNECTIONS BETWEEN
APPARATUS AND 66-TYPE CONNECTING BLOCKS

ISS 1, SECTION 518-114-432

BLOCK A
FEATURE LEAD 66-TYPE CONNECTING BLOCK TERMINAL TERMINAL TERMINAL TERMINAL
" BESIGNATION CABLE COLOR uzonuxru 230‘:NKTU o s il
ROW coL BLUE BINDER 202D KTU 207C KTU
T 1 W-BL 1A
R 2 BL-W 2A
. A 3 W-0 3A
Line 1 Al 4 0-W 4A
LG 5 W-G 6A
L 6 G-W 5A
T 7 W.BR 1B
R 8 BR-W 2B
. A 9 WS 3B
Line 2 Al 10 S-W 4B
LG i1 R-BL 6B
L 12 BL-R 5B
T i3 R0 ic
R 14 OR 2C
. A 15 RG 3C
Line 8 Al 16 G-R 4
LG 7 R-BR 6C
L 18 BR-R 5C
T 19 RS D
R 20 SR 2D
. A 21 BK-BL 3D
Line 4 Al 22 BL-BK 4D
LG 23 BK-0 5]
L 24 0-BK 5D
T 25 2 BK.G 1
R 26 G-BK 2
. A 77 BEK-BR 3
Line 5 Al 28 BR-BK 4 | st
LG 29 BK-S 6
L 30 S-BK 5
T 31 Y-BL 1
R 32 BL-Y 2
. A 33 Y-0 3
Line 6 Al 34 oY 1 2nd
LG 35 YG 3
L 36 GY 5
T 37 Y-BR 1
R 38 BR-Y 2
g A 39 Y-S 3
Line 7 Al 40 S-Y 4 8rd
el a1 V-BL 6
L 42 BL-V 5
T 3 V-0 30
Manual R 44 o-v 40
Intercom LG 45 V-G 27
L 46 G-V 28
T 47 V-BR 1B
Dial R 48 BR-V 2B
Intercom LG 49 V-S 32B
L 50 SV 3B
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SECTION 518-114-432

TABLE D (Cont)

311-TYPE KSU (4-7 LINES) CONNECTIONS BETWEEN
APPARATUS AND 66-TYPE CONNECTING BLOCKS

BLOCK B
LEAD 66-TYPE CONNECTING BLOCK TERMINAL TERMINAL TERMINAL TERMINAL
FEATURE DESIGNATION CABLE COLOR ON ON ON ON
2328 KTU 230B K 202D K
row COL | ORANGE BINDER 1Y 020 K1Y 207C K1Y
Code B 1 W-BL 36B
= 2 R 2 BL-W 12A
S B 3 Ww-0 36B
5 3 R 4 0-W 13A
£ B 5 W-G 37B
= 4 R 6 G-W 14A
g u B 7 W-BR 37B
= 5 R 8 BR-W 15A
= B 9 W-S 38B
3 6 R 10 S-W 16A
g B 11 R-BL 38B
2 7 R 12 BL-R 17A
< B 13 R-0 40B
b0 8 R 14 0-R 18A
- B 15 R-G 0B
5 9 R 16 G-R 19A
< B 17 F R-BR 31B
0 R 18 BR-R 20A
A Line 1 B1 or BZ1 19 R-S 25A
& R1 or BZ 20 S-R 10A
o [ Line 2 BI or BZ1 21 BK-BL 25A
E R1 or BZ 22 BL-BK 10B
= | Line3 Bl or BZ1 23 BK-0 27A
=) R1 or BZ 24 0-BK 10C
B [ TLine 4 B1 or BZ1 25 BK-G 30A
8 R1 or BZ 26 G-BK 10D
% | Line 5 B1 or BZ1 27 BK-BR 25 1st
< R1 or BZ 28 BR-BK 10
20 ™ Tine 6 B1 or BZ1 29 BK-S 25 2nd
@ R1 or BZ 30 S-BK 10
5 | Line 7 B1 or BZ1 31 Y-BL 25 ard
< R1 or BZ 32 BL-Y 10
33
34
35
36
37
38
39
40
41
Vacant 42
13
44
45
46
a7
48
19
50
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TABLE D (Cont)

1SS 1, SECTION 518-114-432

311-TYPE KSU (4-7 LINES) CONNECTIONS BETWEEN
APPARATUS AND 66-TYPE CONNECTING BLOCKS

BLOCK D
LEAD 66-TYPE CONNECTING BLOCK TERMINAL TERMINAL
FEATURE 1 besionamion CABLE COLOR o on
2308 KTU 202D KTU
ROW €Ol |oraNGE sm;k
. n 1 Y-0 TA
Line 1 R 2 oY SA
: T 3 Y-G 7B
2 Line 2 R 1 Gy 8B
£ . T 5 Y-BR 7C
| Line3 R 6 BR-Y 8C
o ; T 7 Y-S 7D
| Tmed R 8 SY 8D i
S| Lines R 10 F BL-V g | st
o
© 2 T 11 V-0 7
Line 6 R 12 0-V 8 2nd
3 T 13 V-G 7
Line 7 R 14 G-V g | 38rd
15 V-BR
16 BR-V
Spare 17 V.S
18 S-v
19
20
21
22
23
24
25
26
Vacant gg
29
30
31
32
33
34
35
36
37
38
39
40
41
42
See Table E For Power 43 See Table E For Power
Connections 44 Connections
45
46
47
48
49
50
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TABLE E

311-TYPE KSU (4-7 LINES) CONNECTIONS BETWEEN APPARATUS,
66-TYPE CONNECTING BLOCK, AND POWER PLANT

CONNECTING BLOCK D

COLF COLE coLp CoL A
LEAD  [ROW ON
FEATURE
DESIG | 66-TYPE | 0o 10 CABLE 10 CABLE 10 10
CONN CABLE
sock |, 0ine | v | TewnaL | seowebn| x| rERminaL sewoon] xw | vewama | cOtor 484731-0
% 5 X POWER PLANT
A\_ldible GRD 37 W-BL 39
Senal| . par, | 38 BL-w | 232B 29
or
Supply| 105V +
20v de GRD 39 w-0 25 G-2Y 20V G
Talk or 232B DC
A Bat. BAT. 40 0O-W 24 G-1Y Talk B
GRD 41 R-BR 1st BL-2Y N
202D 4 G
20v de 20V
Signal GRD 42 W-Y* 230B 4A S-2BK DC A
or 1st Si 1 N
B Bat. igna
BAT. 43 BR-R 202D 26 BL-1Y B
BAT. 44 Y* 230B 26A S-1BK /
1st N
GRD 45 W-BL* 202D 6 R-Y+ G
Tamp GRDt 46 W-0* 230B 6A R-G 232B 27 W-G* 207C 32R R-W# /
Mand 10V ACt 47 W-BRt | 232B 9 G-R 232B 26 Wi 10V N
t
Supply |+ or BAT. | 48 BRt |232B 10 1st Wt AC
+ or BAT. 49 W-St 232B 19 BL* 202D 29 Rt b =
=+ or BAT. 50 St 232B 20 o* 230B 29A G* 207C 29B R} P

* 20 Gauge Wire.
1 18 Gauge Wire.

1 Motor supply must be 10 volt ac. When direct current is used for lamps move W-O from terminal 46, clip 6 to

terminal 45, clip 5 and W-BR from terminal 47, clip 6 to terminal 48, clip 5.
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ISS 1, SECTION 518-114-432

TABLE F

311-TYPE KSU (9-13 LINES) CONNECTIONS BETWEEN
APPARATUS AND 66-TYPE CONNECTING BLOCKS

BLOCK D
66-TYPE CONNECTING

FEATURE LEAD BLOCK TERMINAL

ON
DESIGNATION
238A KTU
ROW coL | CABLE cOLoR
BLUE BINDER
T 1 W-BL 1A
R 2 BL-W 2A
i A 3 W-0 3A
Line 1 Al b v 34
LG 5 WG oA
= o G-W 5A
T 7 W-BR 31A
R 8 BR-W 32A
i -~ 9 W-S 33A
Line 2 Al 10 v 334
LG 1 R-BL 36A
L 12 BL-R 35A
T . R-0 1B
R 14 0-R oB
' & 38 R-G 3B
Line 8 Al i Ee 38
LG 17 R-BR 6B
L 18 BR-R 5B
L) 4 R-5 31B
L 20 S-R 32B
i A 21 BK-BL 33B
Line 4 Al = PK-BL 338
LG 23 BK-0 36B
L 24 0-BK 35B
T 25 F BK-G 1C
|l R 26 G-BK 2C
i A 27 BK-BR 3C
Line 5 Al 4 BEBR 3c
LG 29 BK-S 6C
L 30 S-BK 5C
T 31 Y-BL 31C
R 32 BL-Y 32C
i A 33 Y-0 33C
Line 6 Al H 30 33
LG 35 Y-G 36C
L 36 G-Y 35C
T 37 Y-BR iD
R 38 BR-Y 2D
i A 39 Y-S 3D
Line 7 Al - TS 3D
LG 41 V-BL 6D
L 42 BL-V 5D
& 43 V-0 31D
B s 0-v 32D
i & 45 V-G 33D
Line 8 Al b v 33D
LG 47 V-BR 36D
L 48 BR-V 35D
49 Vs
Spare o Vs
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SECTION 518-114-432

311-TYPE KSU (9-13 LINES) CONNECTIONS BETWEEN

TABLE F (Cont)

APPARATUS AND 66-TYPE CONNECTING BLOCKS

BLOCK B
“—'I'VPE:g::I:ECTING TERMINAL TERMINAL TERMINAL TERMINAL
FEATURE DESIGNATION ON ON ON ON
CABLE COLOR 238A KTU 230B KTU 207C KTU 216A KTV
ROW coL
ORANGE BINDER
T 1 W-BL 1E
R 2 BL-W 2E
: A 3 y 3E
Line 9 Al 4 ow 4E
LG 5 W-G 6E
L 6 G-W 5E
T 7 W-BR 1A
R 8 BR-W 2A
. A 9 X 3A
Line 10 Al 10 Sw 4A
LG 11 R-BL 6A
L 12 BL-R 5A
T 13 R-0 1B
R 14 O-R 2B
Line 11 A 16 oxR iB
LG 17 R-BR 6B
L 18 BR-R 5B
T 19 RS iC
R 20 S-R 2C
Line 12 A % BLBK i
LG 23 BK-O 6C
L 24 0-BK 5C
T 25 § BK-G 1D
R 26 G-BK 2D
; z D
Line 13 A % BR.BE i
LG 29 BK-S 6D
L 30 S-BK 5D
T 31 Y-BL iB
Dial R 32 BL-Y 2B
Intercom LG 33 Y-O 32B
L 34 0-Y 3B
Code B 35 Y-G 36B
E 3 R 36 G-Y 13
& A B 37 Y-BR 36B
2 R 38 BR-Y 14
= . B 39 Y-S 37B
3 : R 40 S-Y 15
/_ 6 B 41 V-BL 37B
5 R 42 BL-V 16
B . B i3 V-0 388
g R 44 0-v 17
2 8 B 5 V-G 38B
< R 46 G-V 18
x| B 47 V-BR 40B
@ 9 R 48 BR-V 19
B B 19 V.S 10B
=5 0 R 50 S-v 20
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TABLE F (Cont)

311-TYPE KSU (9-13 LINES) CONNECTIONS BETWEEN
APPARATUS AND 66-TYPE CONNECTING BLOCKS

ISS 1, SECTION 518-114-432

BLOCK C
LEAD “‘"“l‘ig::“""" TERMINAL TERMINAL TERMINAL TERMINAL
FEATURE DESIGNATION ON ON ON ON
CABLE COLOR 238A KTU 2308 KTU 207C KTU 216A KTU
ROW COL | GREEN BINDER
Code B 1 W-BL 31B
21 R 2 BL-W 21
B 3 W-0 iB
E| = R 1 0-W 22
g B 5 W.G B
2 2 R 6 G-W 23
= 24 B 7 W-BR 14B
z R 8 BR-W 24
B 9 W-S 4B
- R 10 S-W 25
5 5o B 11 R-BL 248
g R 12 BL-R 26
8 B i3 R0 24B
: R 14 O-R 27
2 B 15 RG 308
gl = R 16 G-R 28
3 B 17 R-BR 308
<| 2 R 18 BR-R 29
v B 19 RS 24B
R 20 SR 30
: BT or BZI 21 BK-BL 184
Line1l | By 'or BZ, 22 BL-BK 19A
X BI or BZ1 23 BK-0 38A
Line 2 | ‘Bi'or BZ 24 0-BK 39A
- BI or BZI 25 BK-G 18B
Line3 | 'y 'or BZ 26 F G-BK 19B
2| Limea | BLorBZi 27 BK-BR 38B
R R1 or BZ 28 BR-BK 39B
S| Lines | BLorBzi 29 BK-S 18C
2 R1 or BZ 30 S-BK 19C
= Line 6 Bl or BZ1 81 Y-BL 38C
5 R1 or BZ 32 BL-Y 39C
- B or BZ1 33 Y-0 18D
g Line 7 R1 or BZ 34 0-Y 19D
al BI or BZI 35 Y-G 38D
<| Line8 | "B 0 B2 36 G-Y 39D
S [ BlorBzl 37 Y-BR 18E
: R1 or BZ 38 BR-Y 19E
= BI or BZI 39 Y-S 25A
< | Line 10 | "B, 87 40 SY 10A
. BI or BZI i V-BL 27A
Line 11 | "By oy B2 42 BL-V 10B
: BI or BZ1 3 ) 27A
Line 12 R1 or BZ 44 0-V 10C
) B or BZ1 45 VG 30A
Line 13 | 'py'or BZ 46 G-V 10D
e V-BR
48 BR-V
Spare ) Vs
50 SV
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SECTION 518-114-432

Page 24

TABLE F (Cont)

311-TYPE KSU (9-13 LINES) CONNECTIONS BETWEEN
APPARATUS AND 66-TYPE CONNECTING BLOCKS

BLOCK D
ATURE LEAD el .‘:I_%::EC"NO TERMINAL TERMINAL
e PEHGNATION 2382NK'I’U 230‘:NKW
CABLE COLOR
ROW coL BROWN BINDER
. T 1 W-BL 7A
Kine R 2 BL-W 8A
i T 3 W-0 27A
Line 2 R i oW N
: T 5 W-G B
Line 8 R 6 G-W 8B
- T 7 W-BR 27B
Line 4 R 8 BR-W 28B
x T 9 W-S 7C
3 Line 5 R 10 S-W 8C
£ - T 11 R-BL 27C
: Line 6 R 12 BL-R 28C
o - T 13 R-O 7D
a | Line? R 14 O-R 8D
1
5 . T 15 R-G 27D
o| Line8 R 16 G-R 28D
(&)
- T 17 R-BR TE
Line 9 R 18 F BR-R 8E
- T 19 R-S TA
Line 10 R 20 S-R 8A
- T 21 BK-BL 7B
Line 11 R 22 BL-BK 8B
- T 23 BK-0 7C
Line 12 R 24 0-BK 8C
. T 25 BK-G 7D
Line 13 R 26 G-BK 8D
27 BK-BR
28 BR-BK
29 BK-S
30 S-BK
s 31 Y-BL
pare 32 BL-Y
33 Y-0
34 0-Y
35 Y-G
36 G-Y
37
38
39
40
11
42
See Table G 43 See Table G
for Power 44 for Power
Connections I Connections
46
4
48
49
50
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311-TYPE KSU (9-13 LINES) CONNECTIONS BETWEEN APPARATUS,
66-TYPE CONNECTING BLOCK, AND POWER PLANT

TABLE G

CONNECTING BLOCK D
COLF COLE coLD COLA
ROW
FEATURE |  LEAD ON 10 10 10 0
DESIG 66-TYPE CABLE CABLE CABLE CABLE
] COLOR KTu | TERMINAL | COLOR kU | TERmiNAL [ COMOR Kty | TeRmiNAL | COLOR 186731-D
POWER PLANT
Audible | GRD 37 V-BR 29F
Signal | =, BAT., 238A
Power |or 106V + 38 BR-V 30F
Supply
20vdc | GRD 39 VS 207C 10B G-2Y 20V G
Talk or DC
A Bat. | BAT. 40 SV | 288A 10G G-1Y | Talk B
GRD 41 W-BL* | 238A 9A W-0* | 238A 9C 0-s* ] i
20v de GRD 42 W-G* 238A 9E W-Y* 230B 4A R-G* 20V
Signal DC
or BAT. 43 BL* 238A 10A o* 238A 10C 0-BL* | oo ]
B Bat.
Bat. | par. 44 G* 238A | 10E Y+ 230B | 25A R-BR* B
GRD 45 BK-G* | 238A | 29A Y-G* | 238A 29E R-Yt o
GRD} 46 BR-G* | 238A 29C Y-0* | 230B 6A V-G 238A 39F R-W#
Lamp | 10v Act a7 W-BR} | 238A 9G BK-W* | 238A | 30A G-V 238A 40F LoV
Motor | or BAT. 48 BRf | 238A | 196G BR-Y* | 238 | 30cC Wt AC -
YPPY |ior BAT.| 49 wW-st | 238a | 29G Y-BL* | 238A | 30E
+ or BAT.| 50 St 238A 39G v-s* | 230B 29A Rt

* 20-Gauge Wire.
t 18-Gauge Wire.

1 Motor supply must be 10 volt ac. When direct current is used for lamps move the following lead:
TO

Term. 45, Clip 4
Term. 45, Clip 8
Term. 48, Clip 4
Term. 49, Clip 4

LEAD COLOR

BR-G
Y-0
W-BK
BK-W

FROM

Term. 46, Clip 6
Term. 46, Clip 5
Term. 47, Clip 6
Term. 47, Clip 5

TEP-PLL-8LS NOILD3S ‘L SSI
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TABLE H

310- OR 311-TYPE KSU (9 TO 13 LINES)
LINE CIRCUIT PORTION OF 238A KTU

REF TERMINAL ON 238A KTU LEAD
DESIG CKT 1 CKT 2 CKT 3 CKT 4 CKT 5 CKT 6 CKT 7 CKT 8 CKT 9 DESIG
A 7A 27A 7B 27B 7C 27C ki) 27D E T CO or
B 8A 28A 8B 28B 8C 28C 8D 28D 8E R PBX Line
C 17A 37TA 17B 37B 17C 37C 17D 37D 17E Line Ringing
D 21E 22E 23E 24E 25E 31E 32E 33E 34E H
E 1A 11A |21A 31A| 1B 1iB | 2B 8IB | 1C 11C | 21C 8iC| 1D 11D 21D 31D [ 1IE 11E| o
O—0 OO0 O———0 O—0 Oo—0 [ —1 [ —" o————0 [ —
F 2A 12A |22A 32A| 2B 12B | 22B 82B | 2C 12C | 22C 32C| 2D 12D | 22D 32D | 2E 12E| ¢
o—n0 o S—— o—0 o———0 o———o0 o——->0 Oo———0 o———=0 O- o Station
G A 15A | 95A 35A| 5B 15B | 256B 35B | 5C 15C | 256C 35C | 6D 15D | 25D 35D | 5E  15E|
O————0 OO OO0 o —t] O—0 oO—0 [ ——] [ e— [ —"
H 3A  13A | 23A 33A| 3B 13B | 23B 83B | 3C 13C | 23C 33C| 3D 13D | 23D 33D | 3E 13E| ,
O Oo—0 O———0 [ —] OO [ — O——0 [ —" Lo ——
I 20A 40A 20B 40B 20C 40C 20D 40D 20E
18A 384 188 T8 3 D Audible
K 38B 8C 38C 18D 3 18E Signal
o O- ~O— — o —O —0
L 19A 39A 19B 39B 19C 39C 19D 39D 19E
M 6F F SF 9F 10F Lamp Wink
N 36E 37E 38E 39E 40E Lamp Flash
P 9A 9B 9C 9D oE Grd Balsy
04 108 10C 10D L oy
Y - 10E Bat. Supply
o —0 o— —0
Q ZA  14A | 24A 34A| 4B 14B | 24B 34B | 4C 14C | 24C 34C | 4D 14D [ 24D 34D | 4E M4E| ,,
o——o0—+—0——0 o0——O0—t—0—0 o——O0—1+—0——0 o0———0—++—0———0 o———0 Stati
R 6A 16A | 26A 36A| 6B 16B | 26B 36B | 6C 16C | 26C 36C | 6D 16D | 26D 36D | 6E 16E | tation
o——0——0—0 o0———O0—1—0——0 o—O0—+—0—=0 o——©o—+1+—0—0 o———0
20A 29B 20C 29D
S o b pd 29E Grd Il;amp
ower
T 30A, 16F 30B, 17F 30C, 18F 30D, 19F 30, 20F | = 91 Sunnls
o—— —0 o—— ) LB
U iG 11G 21G HA
Oo— —0
2G 12G 22G
M —0 2 1o Time-out
w 3G 13G 23G co
o—— O— ©
X 4G 14G 24G LK
O —O—— -0

o——o Indicates Factory Strapping.
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TABLE |

310- OR 311-TYPE KSU (9 TO 13 LINES)

1SS 1, SECTION 518-114-432

230B KTU
REF TERMINAL ON 230B KTU LEAD
DESIG CKT 1 (10)* CKT 2 (11)* CKT 3 (12)* CKT 4 (13)* DESIG
A 7A 7B 7C 7D T €O or
B 8A 8B 8C 8D R PBX Line
C 17TA 17B 17C 17D Line Ringing
D 18A 18B 18C 18D H
E 1A 11A 1B 11B 1C 11C 1D 11D T
o—o o—o o——0 o—o
r 2A 12A 2B 12B 2C 12C 2D 12D R
: : 0 Station
G 5A 15A 5B 15B 5C 15C 5D 15D L
o——0 o——o o0—0 o——o
H 3A 13A 3B 13B 3C 13C 3D 13D A
o—o o———o0 o—0 o——o
J 9A 9B 9C 9D -
o— ° Audible
L 10A 10B 10C 10D Signal
" 20A 208 20C 20D Yamp Wink
Oo——t— o o—+ o
19A 19B 19C 19D
N Lamp Flash
Q 4A 4B 4C 4D Al .
R 6A 6B 6C 6D LG Station
T 20A 28A =+ or Lamp Pwr
o —0 Bat. Supply

* Number in parenthesis denotes circuit in package.

(]

o Indicates Factory Strapping.

Page 27



SECTION 518-114-432

TABLE J

2301-TYPE KSU CONNECTIONS BETWEEN APPARATUS
AND 66-TYPE CONNECTING BLOCKS

BLOCK A TERMINAL
6681-25 TERMINAL ON KTU TERMINAL
cERTIiE LEAD CONNECTING BLOCK ON ON 'E”g;‘""‘
DESIG 232A0ORB + 202C OR D 207¢C KTU
CABLE COLOR KTu* 230A | 2308 KTU
ROW coL BLUE BINDER
T 1 W-BL 1A
R 2 BL-W 2A
. A 3 W-0 3A
Line 1 Al 4 0-W 4A
TG 5 WG 6A
L 6 G-W 5A
T 7 W-BR 1B
R 8 BR-W 2B
) A 9 WS 3B
Line 2 Al 10 S-W 4B
LG i1 R-BL 6B
L 12 BL-R 5B
T 13 R0 1C
R 14 O-R 2C
. A 15 R-G 3C
Line 3 Al 16 G-R 4C
LG 17 R-BR 6C
L 18 BR-R 5C
T 19 RS D
R 20 SR 2D
. A 21 BK-BL 3D
Line 4 Al 22 BL-BK 4D
LG 23 BK-O 6D
L 24 0-BK 5D
T 25 BK-G 1
R 26 G-BK 2
. A 27 F BK-BR 3
Line 5 Al 28 BR-BK 4 Lst
G 29 BE-S 6
L 30 S-BK 5
T 31 Y-BL 1
R 32 BL-Y 2
. A 33 Y-0 3
Line 6 Al 34 oY 1 2nd
LG 35 G 3
L 36 G-Y 5
Motor GRD 37 Y-BR 27
Supply 10v + 38 BR-Y 26
Spare ig g_’s
T or BAT. r3E3 V-BL 3
Lamp = or BAT. 42% BL-V 10
Supply GRD 13 V-0 30A | 6A
+ or BAT. 443 0-V 29A | 29A
Audible GRD
Signal BAT., +, or ig X"G, 29 25A | 30A
Supply 105V + "
iy GRD 47 V-BR 25
ey BAT. 48 BR-V 24
20 de GRD 49 V.S 26A | 26A
B Bat. BAT. 50 S-v 27A | 4A

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

1 With 1 to 72 lamps, strap terminals 41, 42, and 44; with 73 to 144 lamps, strap terminals 42 and 44 and run
separate power lead to 41.
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(TABLE J (Cont)

2301-TYPE KSU CONNECTIONS BETWEEN APPARATUS
AND 66-TYPE CONNECTING BLOCKS

BLOCK A TERMINAL
66B1-25 TERMINAL ON KTU TERMINAL
FEATURE LEAD CONNECTING BLOCK ON ON '“'g:‘""'
DESIG 232A ORB 202C OR D 207C KTU
ROW coL CABLE COLOR KTU* 230A | 230Bf KTU
ORANGE BINDER|
T 1 W-BL 30
o | R | b o
Line LG 3 W-0 *
L 4 0-W 28
Line 1 | BLor BZI 5 WG 25A | 30A
e R1 or BZ 6 G-W 10A | 10A
I B1 or BZ1 7 W-BR 25A
g [Line2| 'Bi'or Bz 8 BR-W 10B
& 3| Blor Bzl 9 WS 28A [ 30A
= e R1 or BZ 10 S-W 10C | 10C
27, B or BZ1 11 R-BL 28A | 25A
£ |Lned | By or BZ 12 BL-R 10D | 10D
2 . Bl or BZ1 13 R-O 25
< |Line5 | ‘Bi%rB7 14 OR 10 | Ist
. BI or BZ1 15 RG 25
Line 6 | "5, O BZ 16 G-R 10 | 2nd
T 17 R-BR 1B
R 18 BR-R 2B
LG 19 RS 328
L 20 S-R 3B
B(2) 21 BK-BL 368
R(2) 22 BL-BK 12A
B(3) 23 BK-0 36B
R(3) 24 0-BK 13A
B(4) 25 F BK-G 378
Dial R(4) 26 G-BK 14A
Selective B(5) 27 BK-BR 37B
Intercom R(5) 28 BR-BK 15A
Line B(6) 29 BK-S 38B
R(6) 30 S-BK 16A
B(7) 31 Y-BL 38B
R(7) 32 BL-Y 17A
B(8) 33 Y0 408
R(8) 34 0-Y 18A
B(9) 35 Y-G 108
R(9) 36 G-Y 19A
B(0) 37 Y-BR 31B
R(0) 38 BR-Y 20A
: 39 Y-S TA
Lme 1 40 S-Y 8A
Line 2 a1 V-BL 7B
R 42 BL-V 8B
E [t 3 w0 i
1
N - 5 VG 7D
8 Line 4 46 G-V 8D
. a7 V-BR 7
Line 5 48 BR.V 8 1st
Line 6 9 e ¥ | 2na

* Connect to convenient lamp ground.
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TABLE K

2311-TYPE KSU — CONNECTIONS

BLOCK A
66B1.25 TERMINAL TERMINAL TERMINAL
FEATURE LEAD CONNECTING BLOCK ON ON ON TERMINAL
DESIG 232A OR B 230A OR B 202C OR D 2070 KT
_— coL | CABLE color KTu* KTuF KTU
BLUE BINDER
T 1 W-BL 1A
R 2 BL-W 2A
) A 3 W-0 3A
Line 1 Al 4 0-W 4A
G 5 W-G A
L 6 G-W 5A
T 7 W-BR 1B
R 8 BR-W 2B
. A 9 WS 3B
Line 2 Al 10 S-W - 4B
LG i1 R-BL 6B
L 12 BL-R 5B
T 3 R0 10
R 14 O-R 2C
) A 15 R-G 3C
Line 3 Al 16 G-R 4C
TG 17 R-BR 6C
L 18 BR-R 5C
T 19 RS 1D
R 20 S-R 2D
. A 21 BK-BL 3D
Line 4 Al 22 BL-BK 4D
LG 23 BK-O 6D
L 24 0-BK 5D
T 25 F BK-G 1
R 26 G-BK 2
; A 27 BK-BR 3
Line 5 Al 28 BR-BK 4 | st
LG 29 BK-S 6
L 30 S-BK 5
T 31 Y-BL T
R 32 BL-Y 2
. A 33 Y-0 3
Line 6 Al 34 oY 4 2nd
LG 35 YG 6
L 36 G-Y 5
T 37 Y-BR 1
R 38 BR-Y 2
; A 39 Y-S 3
Line 7 Al 10 Sy " 3rd
LG 41 V-BL 6
L 42 BL-V 5
T e V-0 30
IN{tanual R 44 0-V 40
w54 I
L 46 G-V 28
Dial T 47 V-BR 1B
Selective R 48 BR-V 2B
Intercom LG 49 V-S 32B
Line L 50 S-v 3B

\
* 232B KTU is arranged internally to disable time-out feature when BF relay is operated.
1230B KTU is arranged for individual fusing of circuits 1-2 and 3-4 lamp input power.
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2311-TYPE KSU — CONNECTIONS
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BLOCK B
66B1-25 TERMINAL TERMINAL TERMINAL
FEATURE LEAD CONNECTING BLOCK ON ON KTU ON '“g:‘“
DESIG 232A OR B 202C OR D 207 KTU
ROW coL CABLE COLOR KTU KTU
ORANGE BINDER 230A 2308
B(2) 1 W-BL 36B
R(2) 2 BL-W 12A
B(3) 3 W-0 36B
R(3) 4 0-W 13A
Ini(‘n 5 W-G 37B
. 4) 6 G-W 14A
Audibl (
Signal B(5) 7 I W-BR 378
Associated R(5) 8 BR-W 15A
With B(6) 9 W-S 38B
Dial R(6) 10 S-W 16A
Selective B(7) i1 R-BL 38B
Intercom R(7) 12 BL-R 17A
Line B(3) 13 R0 40B
R(8) 14 O-R 18A
B(9) 15 R-G 40B
R(9) 16 G-R 19A
B(0) 17 R-BR 31B
R(0) 18 BR-R 20A
2 Line B1 or BZ1 19 R-S 25A | 30A
& 1 R1 or BZ 20 S-R 10A | 10A
- Line | BI or BZ1 21 BK-BL 25A
£ 2 R1 or BZ 22 BL-BK 10B
= Line | Bl or BZ1 23 F BK-0 25A
= R1 or BZ 24 0-BK 10C
3 Line Bl or BZ1 25 BK-G 28A° [30A
g 4 R1 or BZ 26 G-BK 10D | 10D
@ Line B1 or BZ1 27 BK-BR 25 1st
< 5 R1 or BZ 28 BR-BK 10
& [Mine B1 or BZ1 29 BK-S 25 ond
: 6 R1 or BZ 30 S-BK 10
3 Line BI1 or BZ1 31 Y-BL 25 3rd
< R1 or BZ 32 BL-Y 10
Line T 33 Y-O TA
1 R 34 0-Y 8A
Line T 35 Y-G 7B
R 36 G-Y 8B
b Line T 37 Y-BR 7C
x 3 R 38 BR-Y 8C
& | Line T 39 _ YS 7D
8 4 R 40 S-Y 8D
o) Line T 41 V-BL 7 1st
i 5 R 42 BL-V 8
Line T 43 V-0 7
6 R 44 0-V g | 2
Line T 45 V-G 7
7 R 46 . GV g | &
Ringing GRD 47 ™ V-BR 28A° | 30A
Supply* 105V + 48 BR-V 29
Local GRD 49 V-St
Ground GRD 50 S-Vi
*Do not mount ringing supply (frequency-generator) in cabinet with equipment, due to noise difficulties.
+ Connect to ground terminal on J86731D, List 1 power plant.
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6 1.  GENERAL
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6 1.01  The 1A2 Key Telephone System (KTS) enables
key stations to connect to any one of a

7 number of central office (CO), PBX, private, or
intercom lines by the operation of an associated

7 pickup key. The capacity of any station is determined
by the number of buttons available for pickup,

7 switching, or signaling purposes.
7 1.02 This section is reissued to:
7 e Show the following key telephone units
(KTUs) rated manufacture discontinued (MD)
8 and their replacements
8 KTUs (MD) REPLACEMENTS
400G 400H
8 401A 401B
8 415A 415B
454B 454C
s 460B 460C
471B 471C
8 479B 479C
NOTICE

Not for use or disclosure outside the

Bell System except under written agreement

Printed in U.S.A.
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SECTION 518-215-100

e Add information on the 630A key service
panel (KSP) and 113A1 connecting unit (CU)
to Table D

o Add information on 110A apparatus mounting
to Table E

e Add information on the proper grounding
and protection of KTS

e Add information on the line circuit limitations
when using the 400D KTU with the 451B
KTU and the 400H KTU with the 498A
KTU and 116A1 circuit module (CM)

e Add information on COM KEY* features
that are available for 1A2 KTS using the
452A, 454C, and 460C

e Add information on the 278A paging adapter

e Add information on multiline conferencing
using polarity guard circuits mounted on
the 2A1 matrix block

e Add information on the 6B KTS (DIALOG*)

e Addinformation on registration and registration
interfaces

e Add information to Table B on KTUs
introduced since the last issue: 444-type,
452A, 454-type, 460-type, 494A, and 498A
KTUs.

1.03 The 1A2 KTS features 400-series KTUs

which consist of miniature relz:\ys and solid
state circuitry assembled on plug-in type printed
wiring boards. Service features are similar to those
of the 1A1 KTS. However, the line circuits of
the 1A2 KTS are arranged for time-out of locked-in
visual and audible signals on a per line basis
rather than on a system basis.

1.04 The 400-series KTUs are designed and
manufactured to ensure reliable operation

*Trademark of AT&TCo.
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and good service with extended useful life. Improper
or careless handling can result in damaged units.
Exercise care when handling, storing, and shipping
KTUs to avoid accidental damage to delicate
components. These units are shipped in a reusable
blister pack.

Always use the blister pack or other
suitable container when transporting
or storing the KTUs. Overpack when
necessary.

1.05 A large or centralized installation of a 1A2

KTS should, where practical, make use of
the connecting block arrangement described in
Section 518-010-101.

1.06 Packaged 1A2 KTS: The COM KEY

718, 1434, and 2152 Systems, which combine
1A2 equipment with specially designed KTUs, key
telephones and consoles, are not covered in this
practice. #However, some of the COM KEY features
are adaptable to the 1A2 KTS. These features are
described in paragraph 2.34.4 Refer to Sections
518-450-100, -102, -110, and -111 for information
on these systems. ®COM KEY 416, while similar
in operation to 1A2 KTS, is a self-contained system
not requiring KTUs or mountings. Refer to Section
518-450-106.4

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

SD-69475, Issue 6—401A ®MD) and 401B
KTUs4

SD-69489, Issue 5—428A KTU

SD-69513, Issue 15—400B (MD), 400C (MD),
and 400D (MD) KTUs

#SD-69942, Issue 1—400H KTU4

SD-69530, Issue 6—429A (MD), 429B WMD),
429C,4 and 430A KTUs

SD-69552, Issue 4—412A KTU

SD-69559, Issue 9—414A (A&M) Only, 415A
»MD), 415B,4 416A, 418A, 419A, 461A, and
469A KTUs

SD-69561, Issue 2—417A KTU



SD-69567, Issue 14—407B (MD), 407C, 420A,
422B, 423A, 423B (MD), 424A (MD), 424C,
4T76A, and #494A4 KTUs

SD-69590, Issue 2—413A, 421A, 448A, and
449A KTUs

SD-69595, Issue 8—426A, 427B (MD), and
427C KTUs

SD-69651, Issue 1—400G KTU (MD)
SD-69906, Issue 2—440A KTU (MD)
#SD-69653, Issue 2—444A and 444B KTUs

SD-69930, Issue 1—454B (MD) and 454C
KTUs

SD-69652, Issue 3—452A, 460B (MD), and
460C KTUs4

SD-69917, Issue 1—467A KTU

SD-69921, Issue 1—M471A (MD), 471B (MD),

471C, 479A (MD), 479B (MD), and 479C

KTUs4

SD-69922, Issue 1—451B #and 498A4 KTUs

SD-69931, Issue 2—478B KTU.
If this section is to be used with equipment or
apparatus reflecting later issues of the drawings,
reference should be made to the CDs and SDs to
determine the extent of the changes and the
manner in which the section may be affected.
1.08 For detailed information on specified KTS

equipment and apparatus, refer to the
following sections:

518-215-400—Line Service KTUs

518-215-401 — Auxiliary Service KTUs

518-215-402—Intercom Service KTUs

518-215-403—Control Service KTUs

518-215-404—501-, 502-Type KSUs

518-215-405—513-, 514-, 515-Type KSUs
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518-215-407—550-, 551-Type KSUs
518-215-410—583-, 584-Type Panels
518-215-417—597-, 598-Type Panels
518-215-418—601-, 602-, 603-Type Panels

518-215-419—620A, #620A2,4 641A, and 642A
Modular Panels

518-215-420—69-Type Apparatus Mountings
518-215-421—626A Modular Panel
#518-215-422—110A Apparatus Mounting
518-215-424—630A KSP and 113A1 CU

518-411-100—6B KTS, DIALOG Intercom
Systemd

1.09 PAfter January 1, 1980, connection of

customer-provided equipment (CPE) or
telephone company-provided equipment to the 1A2
KTS requires the use of a 33B voice coupler when
providing music-on-hold. Also after January 1,
1980, the 401B, 415B, 471C, and 479C KTUs must
be used when providing their related services.
Previously connected or Class C voice couplers
and KTUs may be used for maintenance at
grandfathered installations for the life of the
equipment, provided they are not modified. Class
C stock can be used in new installations after
January 1, 1980.

1.10 Incoming CO lines to be installed in compliance

with the Federal Communications Commission’s
(FCC) Registeration Program must be routed
through a standard network interface. Information
on approved interfaces is contained in Sections
463-400-100 through 463-400-150.4

2. IDENTIFICATION
2.01 A 1A2 KTS consists of the following:
(a) Key telephone sets and/or nonkey telephone
sets (with or without separately mounted
keys) capable of A-lead control
(b) The 400-series KTUs providing switching

and control features
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(¢) The key service units (KSUs) panels and
apparatus mountings, featuring prewired

connectors that provide the mounting and

connecting facilities for the 400-series KTUs

(d) Local power supply for talking, audible signal,
lamp and relay operation

(e) Miscellaneous components as required: cabling,
distribution terminals, adapters, fasteners,
and supplemental apparatus cabinets or relay
racks.
FEATURES
2.02 The 1A2 KTS provides the following features:
e Pickup and hold on CO/PBX lines
e Visual signals
e Audible signals
e Intercom—rotary or TOUCH-TONE® dialing
with optional hands-free answer on intercom
(HFAI)
o Voice signaling on manual intercom
e Private lines
e Add-on conferencing
e PMultiline conferencingd
e Exclusion
e Station restriction
e Music-on-hold

e Speakerphone

e Toll restriction (battery reversal or rotary
dial)

e 6B1 and 7B1 message waiting (MW) consoles

e PPaging

e COM KEY features.4
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A. Pickup and Hold

2.03 Pickup of more than one line at a station

is the basic feature of a KTS. Any line
appearing at a station can be selected by operating
the button assigned to that line.

2.04 The hold feature permits a station to hold

a line while using another line. Depressing
the hold key connects a resistive holding bridge
across the line and releases the station user from
that line.

Supplementary Hold

2.05 In addition to normal hold, as explained in

paragraph 2.04, the system may be equipped
for supplementary hold which provides a special
lamp flutter indication. Supplementary hold is
provided by two methods:

e Priority hold in which all appearances of
a line receive the flutter indication

e I hold in which the flutter indication is
received only at the station initiating the
hold.

2.06 Priority hold serves to alert personnel

an incoming call has been answered
(acknowledged only), placed on hold, and should
be completed as soon as the first available attendant
is able to do so. The I hold enables a station
having access to a number of lines to readily
determine which lines have been placed on hold
by that station.

B. Visuval Signals

2.07 Visual signals may be provided by lamps
associated with pickup keys of key telephone

sets or separately mounted keys, or by separately

mounted lamp indicators.

2.08 The 1A2 KTS provides the following visual
line signals at stations:

e Steady lamp for line busy
o Flashing lamp for an incoming call
e Steady or winking lamp for normal hold

o Flutter lamp for “priority hold” or “I hold.”



2.09 Station Busy Lamp: This feature is a

function of the switchhook in the telephone
set. When the handset is off-hook at a station so
equipped, a visual signal is received at a subordinate
station or stations. This signal alerts the subordinate
station(s) that the master station is off-hook and
all incoming calls for the master station should be
intercepted.

2.10 Fuse and Line Status Indicators:

Indicator-type fuses give a visual
indication of fuse status in the KSU. A
line status lamp located in the KSU ¥or
on some line circuitsd is dedicated to each
CO/PBX and intercom line and shows the
status of the associated line. This latter
feature is available only with 600-series
modular panels $and the 400G (MD) and
400H KTUs4

C. Audible Signals

2.11  Three types of audible signals are available

with the basic 1A2 KTS: ringers, bells,
and/or buzzers. They may be arranged for steady
or interrupted operation. Ringers and buzzers can
be located in the telephone set or external to it;
bells are mounted externally. A station may be
equipped with more than one audible signal, depending
on services and features required. #COM KEY
uses tone signaling.4

2.12 Common Audible Signaling: This feature

provides for the use of one signaling device
for indicating incoming calls on any of several lines.
In a typical installation, one station may be designated
as the attendant position, which will be equipped
with common audible signaling; all incoming calls
will ring the attendant position and be answered
there. Common audible signaling is flexible and
can be arranged in various combinations of lines
to ringers by the use of diode matrices. Section
518-010-108 contains a detailed description of common
audible signaling.

2.13 Audible Signal Suppression: This

feature provides a circuit arrangement to
suppress audible alerting signals on a line or lines
associated with a multibutton telephone set when
that station is in an off-hook condition. Section
518-215-403 provides a detailed description of audible
signal suppression.

ISS 7, SECTION 518-215-100

2.14 Multistation CO Line Ringing: The

CO ringing on a given line may be provided
at more than one station in a 1A2 KTS. In addition
to the common audible ringing at the attendant
station, other stations can be wired to ring on
incoming CO calls. This feature is extremely
flexible and can be arranged to fit the customer’s
specific needs.

2.15 Ringing Control: Audible signals may

also be controlled by delayed or immediate
transfer control circuits. The delayed transfer
control circuit allows an audible signal to sound
for a predetermined interval, then transfers it to
an attendant station when the control circuit times
out. The immediate transfer circuit is controlled
by a key #or a KTU4 . When the key is operated,
ringing is automatically transferred to an attendant
station.

2.16 Power Failure Transfer: When local

commercial power supplying the KTS fails,
local ringing on CO lines cannot continue. The
power failure transfer feature automatically substitutes
an external signaling device, operated by CO line
ringing current, for the audible signal on a selected
line. This allows incoming calls to be recognized
and answered while commercial power is down.
External ringers are installed on a per-line basis.

D. Intercom

2.17 An intercom line circuit allows two or more
stations, usually located on the same premises,
to converse with each other over a common talking
path, without the use of a CO/PBX line. The
HFAI can be furnished on manual or dial intercoms
using adjuncts. This feature allows the called party
to answer an intercom call without going off-hook.
See Section 518-010-115 for detailed information.

2.18 Two types of intercom lines are available:

(a) Manual: Where all stations (on pickup)

are connected to a common talking path.
Station selection is done manually by the use of
pushbuttons and buzzers. A visual signal can
be provided at each station to indicate a busy
condition. Voice signaling on manual intercom
can be provided by using a 107B loudspeaker
set. See Section 518-010-109 for detailed
information.
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(b) Dial: Where a station (on pickup) is

connected to a common talking path which
is part of a 10- or 19-code selector circuit.
Station selection is accomplished by dialing one
or two digits. The selector provides rotary dial
station selection, a steady visual signal at all
stations to indicate the selector is busy, single-spurt
ringing, and control circuits for additional features
as detailed in paragraph 2.19. #Dial intercom
services for 1A2 KTS can also be provided with
2- and 3-path intercom arrangements. These
arrangements, which include COM KEY systems,
have a button associated to each path, where
as other systems, such as the 6B DIALOG, have
one button assigned to four simultaneous intercom
paths.4

2.19 The following optional features can be added
to the basic dial selector circuit:

e TOUCH-TONE calling
e Flashing lamps at called station

e Interrupted ringing instead of adjustable
single spurt

e Direct station selection or signaling via a
pushbutton instead of dialing

e Long line circuit
e Add-on conferencing

e Preset conferencing via a dial code or
pushbutton signaling

e Dial tone

e Audible ringback tone

e Station busy tone

e HFAI

e #2- and 3-path intercom arrangements.4
E. Private Lines
2.20 Private lines provide direct communication

between two points without the need of a

CO/PBX line. With one or two exceptions, KTS

private lines require similar or equivalent private
line apparatus at both ends.

Page 6

2.21 A number of private lines are available for

the 1A2 KTS. The lines differ only in the
type of terminating apparatus used and the means
of signaling from one end to the other. Private
lines available are:

(a) Arranged for 2-way manual signaling by use
of ringdown private line circuits at each
end.

(b) Arranged for signaling automatically from

either end when the handset is lifted by
the use of automatic de signaling private line
circuits at each end.

(¢) Arranged to provide manual signaling in

one direction and automatic signaling in the
other by use of a manual signaling, ringdown
line circuit at one location and an automatic
signaling, ringdown private circuit at the other.

(d) A line, usually between two telephone sets
located on the same premises, provided by
the use of a station line circuit or a short range,
private line circuit. The station line circuit is
arranged for manual signaling in one direction
and automatic signaling in the other. Simple
strapping changes to the short range private line
circuit can provide automatic signaling in both
directions, l-way automatic signaling, 1-way
manual signaling, or manual signaling in both
directions. These lines differ from those described
in (a), (b), and (¢) in that both ends of the
private line terminate at the same KTU.

Note: Manual signaling is done by the use
of pushbuttons. Pickup keys of some key
telephone sets can be modified for use as
pushbuttons, or externally mounted keys can
be used. An example of the latter is a 551A
key mounted on a 77A bracket.

F. Add-On Conferencing

2.22 Add-on conferencing enables a station to

bridge two lines for a 3-way conference
without the assistance of an operator. An exclusion
or nonlocking key is required to control the
conference circuit. A visual signal may also be
provided to indicate the conference circuit is in
operation.



2.23 Three different conference arrangements
can be provided:

(1) A CO line and a PBX line

(2) Two CO lines or two PBX lines

(3) A CO/PBX line and an intercom line.
G. WMultiline Conferencing

2.24 Multiline conferencing is established by
simultaneously operating the pickup buttons
on key telephone sets associated with the CO/PBX
lines that are to be conferenced. Each CO/PBX
line that can be conferenced must be provided with
a polarity guard. The 2A1 matrix block (Section
518-010-110) is provided for this purpose.

The 401-type, 407-type, 424-type, and
494A KTUs must not be used for
multiline conferencing to CO/PBX
lines using simultaneous depression
of pickup buttons. This can cause
damage to KTUs and violates
the FCC registration requirements4d

H. Exclusion

2.25 A control station can exclude any subordinate

station from the line when privacy is desired.
Two types of exclusion are available with the 1A2
KTS: that which is a function of some telephone
sets, and that which requires a KTU.

2.26 Single-line exclusion is provided by the

exclusion key which is part of the switchhook
assembly of some telephone sets. By manually
pulling up the plunger, subordinate stations are
excluded from the line and are automatically

ISS 7, SECTION 518-215-100

reconnected to the line by restoring the plunger
or placing the handset on-hook.

2.27 Multiline exclusion permits a control station

to exclude subordinate stations from more
than one line appearing at that station. One control
key can provide control for as many exclusion
circuits as are required at a control station. By
manually operating the control key, subordinate
stations are automatically excluded from an equipped
line to which the control station is connected. As
an optional feature, a visual signal, usually associated
with the control key, can be provided to indicate
exclusion is in use. Excluded stations are automatically
reconnected to the line when the control station
disconnects, either by hanging up or putting the
line on hold.

I.  Station Restriction

2.28 Individual key stations can be restricted from

making outgoing CO/PBX calls. The restricted
stations may have intercom line access and can
receive calls but cannot break dial tone or tone
address if outgoing nonintercom calls are attempted.

J.  Music-On-Hold

2.29 This feature transmits music from a

customer-provided (CP) music source to calling
parties on CO/PBX lines that are placed on hold.
#Some restrictions apply in the application of
music-on-hold to particular line circuits. Refer to
Table A.4

K. Speakerphone
2.30 Normal speakerphone service may be provided

at any 1A2 KTS station equipped with a
suitable telephone set. (Bell System Practices

TABLE A

LINE CIRCUIT AND MUSIC-ON-HOLD COMPATIBILITY

KEY SYSTEM MUSIC-ON-HOLD LINE CIRCUIT
Without All
1A2 Key Telephone System With 451B 400G, D, or earlier (MD)
498A and 116A1 CM All
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Division 512 contains detailed information on
speakerphone connections.)

L. Toll Restriction

2.31 Battery Reversal Toll Restriction:

This feature disallows toll calls from restricted
stations but allows calls from unrestricted stations.
This feéature can only be used with CO circuits
that provide a polarity reversal on the tip and ring
of the line on toll calls.

2.32 Rotary Dial Toll Restriction: This
feature provides toll restriction on rotary
dial lines where CO toll diversion is not available.
This rotary dial toll restriction circuit may be
optionally provided with “piggy-back” circuit modules
to provide digit absorption or to allow restricted
stations to call foreign number plan areas. May
be used for either loop-start or ground-start
operation, with ground start providing the most
security against nonallowed calls being placed.

M. W#Paging

2.33 Paging can be provided on 1A2 KTS by using
the 278A paging adapter (Section 518-010-116).
The 278A paging adapter is used in conjunction
with a manual or dial intercom. The adapter
provides a port for CP background music which is
cut off when the circuit is seized for voice paging.
One adapter is required for each paging zone.

N. COM KEY Features
2.34 The 1A2 KTS can be equipped with COM

KEY features using KTUs and modular
panels as follows:

SECTION FEATURE KTUs
518-215-419 Power Failure Transfer 452A
518-215-419 Lamp Extender 469A
518-215-421 3-Path Intercom 454B
518-215-421 2-Path Intercom 460B4

STATION APPARATUS
2.35 Generally, common battery telephone sets,

with or without keys, capable of providing
A-lead control, may be used with 1A2 KTS. Station
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apparatus may also include separately mounted
keys and the station portion of 4A, 5-type, and
101-type key equipment.

MESSAGE WAITING (MW) CONSOLES
A. 6B1 Selector Console

2.36 An 18-station selection MW console with
station busy (SB) lamps incorporated in the
MW buttons.

B. 7B1 Selector Console

2.37 A 34-station selection MW console with SB
lamps incorporated in the MW buttons.

KEY TELEPHONE UNITS (KTUs)

2.38 The 400-series KTUs feature miniature

relays, transistors, diodes, ete, mounted,
except as noted, on 4- or 8-inch plug-in printed
wiring boards. All circuitry to the KTUs is carried
through contacts on the plug end of the unit.
Depending on the type KTU, there are 18, 20, or
40 contacts on the 4-inch board and 80 contacts on
the 8-inch board. The 18- and 20-contact boards
have contacts on one side of the mounting surface
only; the 40- and 80-contact boards have contacts
on both sides of the mounting surface.

Note: Contacts are numbered starting with
0, ie, 0-17, 0-19, or 0-39. On 8-inch boards,
the upper and lower (A and B) contacts are
each numbered 0-39.

Representation of 4- and 8-inch printed wiring
boards is shown in Fig. 1 and 2.

2.39 Where practical, the 11 common leads, such

as battery and ground, interrupter start (ST),
lamp flash (LF), lamp wink (LW), etc, are wired
to the same numbered contact on each KTU. This
minimizes the amount of strapping required when
adding a KTU to a system or changing from one
KTU to another.

2.40 Two KTUs in the 400 series have nonstandard
connectors:

(a) The 402A KTU (diode matrix) is not a plug-in

type unit. It is designed for screw mounting
on the lower part of the 31A apparatus mounting
of a 501-type (MD) or 502-type (MD) KSU.



Fig. 1—Typical 4-Inch 20- or 40-Contuct 400-Series
KTU

Fig. 2—Typical 8-Inch 80-Contact 400-Series KTU

(b) The 412A KTU (auxiliary lamp relay circuit)

plugs into the same receptacle (KS-85%6, List
32 connector) as the KS-15900, List 1 interrupter.
This unit is designed for use in panels at large
installations of 1A2 KTS apparatus where it is
desired to have all lamp functions of the system
synchronized.,

ISS 7, SECTION 518-215-100

2.41  Table B lists the 400-series KTUs, their

functions, size, and number of contacts.
Identification information on each KTU is covered
in Sections 518-215-400, -401, -402, and -403.

MOUNTING FACILITIES

2.42  Prewired 900-series connectors are used to
provide the mounting facilities for 400-series
KTUs. Connectors currently in use are:

9060 (18-pin)
e 913A (20-pin)
o 914A (40-pin)
o BIT3B (20-pin).4

243  The 913A and 914A connectors are identical

in size but differ in that the 913A connector
has only one row of 20 contacts (pins) while the
914A connector has two rows of 20 contacts {pins).
#The 9738 connector is a 20-pin connector used in
the COM KEY systems.d

244 Due to the common lead configuration, as

explained in paragraph 2.39, a 4-inch KTU
can be plugged into a connector having the same
or larger number of pins than the KTU has contacts.
For example, a 4-inch, 18-contact KTU can be
plugged into an 18-, 20-, or 40-pin connector, ete.
However, in some cases a 4-inch, 40-contact KTU
can be plugged into a 20-pin connector for limited
use.  For example, the 421A KTU is a 4-inch,
40-contact KTU featuring a relay having six sets
of transfer contacts. When mated with a 20-pin
connector, only two sets of transfer contacts can
be used.  An H-inch, 80-contact KTU requires two
40-pin econnectors mounted in a vertical plane; the
only exception is the 419A KTU which can be
plugged into a 698 apparatus mounting which has
two 20-pin connectors mounted in a vertical plane.

2.45  The connectors are equipped with index clips

that mate with slots on the plug-end of the
unit to preclude any possibility of the KTUs being
inserted in a wrong manner,

2.46  Various combinations of prewired connectors

are available in KSUs, panels, and apparatus
mountings. These packages permit a wide latitude
ininstallation flexibility. Some packages are availahle
with interrupters, power units, connecting blocks,
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PTABLE B4

400 SERIES KTUs

SIZE

KTU CIRCUIT FUNCTION (NCHes) | CONTACTS QUANTITY
400B (MD)
400C (MD) . ;
400D (MD) CO/PBX Line 4 18 1 per line
400G (MD)
400H
4014 (MD) Manual Intercom Line 4 18 As required
401B
Diode Matrix for Common Not ;_)lug-m type 1 per 4 lines and 6 signals or
A02A Audible Signal Control KTLU; mounts on ice vers
" g 501 or 502 KSU | V'¢¢ vers#
404A Diode Matrix for Common 4 18 1 per 6 lines and 12 signals or
Audible Signal Control vice versa
405A (MD) Multiline Exclusion 4 20 1 per 2 lines
406A (MD) | Supplementary Hold Detector 4 18 1 per 2 lines or stations
jg;g (MD) Dial Intercom 10-Code Selector 8 80 1 per intercom system
1 per 100 lamps and 20
408A (MD) | Flutter Generator 4 18 supplementary and/or regular
hold keys
Special —requires s .
as Used in place of interrupter for
412A Auxiliary Lamp Relay a KS-8586, .32 LW and LF functions
connector
413A Auxiliary Ringup 4 18 As required
414A Manual Signaling, Ringdown 4 20
(A&M Only) | Private Line 2 per line (1 at originating end;
415A (MD) | Automatic, DC Signaling A 8 1 at terminating end*)
415B Private Line
416A Station Line 4 20 1 per line
417A Add-On Conference 4 40 1 per conference circuit
418A Sh.ort Rar}ge, DC Signaling 4 20 1 per line
Private Line
419A Automatic Signaling, 3 30 2 per line (1 at originating end;
Ringdown Private Line 1 at terminating end*)

Page 10




PTABLE B (Contd)4

400 SERIES KTUs

ISS 7, SECTION 518-215-100

SIZE
KTU CIRCUIT FUNCTION (INCHs) | CONTACTS QUANTITY
420A Dial Intercom Long Line 4 18 1 per off-premise line
Power Failure Transfer } pe: g)énsrrizr;eaudxble transfers
421A General Purpose Relay, DSS, or 4 40 per L
N . . . 1 per ringer or buzzer or as
Audible Signaling Suppression .
required
422B Station Busy Selector 4 40 1 per 10-code intercom
2 per 19-code intercom
423A Dial Tone, Busy Tone, and 4 20 1 per intercom system (not for
Audible Ringback Tone use in modular panels)
424A (MD) | Dial Intercom 19-Code .
424C Selector 8 80 1 per intercom system
425B Flashing Lamp 8 80 1 per intercom system
426A and 3 80
427B. (MD) TOUCH-TONE Adapter 1 of each required per
(Series 4) intercom system
8 80
or C
428A Multiline Exclusion 4 40 1 per 2 lines
iggg (MD) Supplementary Hold Detector 4 40 1 per 2 lines or stations
1 per 100 lamps and 20 supple-
430A Flutter Generator 4 20 mentary and/or regular hold
keys
440A (MD) | TOUCH-TONE Adapter 8 80 1 per intercom system
444A )
444B Selector Extender 8 80 1 per intercom system
448A Delayed Transfer Control 4 40 1 per 2 lines
449A Immediate Transfer Control 4 40 1 per 2 lines
. 1 per 7 lines (not compatible)
451B Music-On-Hold 4 40 with 400H KTU)
452A Power Failure Ringing 4 40 1 per 7 lines
jgjg L 3-Path Intercom 8 80 1 per intercom system
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PTABLE B (Contd)4

400 SERIES KTUs

SIZE
KTU CIRCUIT FUNCTION (INCHES) CONTACTS QUANTITY
460B (MD) 2-Path Intercom 8 80 1 per intercom system
460C
461A Manual Signaling, Ringdown 4 18 2 per line (1 at originating end;
Private Line 1 at terminating end*)
467A Low-Voltage Monitor 4 18 1 per system
469A Lamp Driver 4 18 11 per line per each 20 excess
amps
3 1 per 2 lines requiring external
470A External Signal 4 20 ; 5
signaling
471A (MD) | Battery Reversal Toll .
471B Restriction 4 18 1 per CO line
4T6A Dial Tone, Busy Tone, and 4 20 1 per intercom system (for use
Audible Ringback Tone in 642A modular panel)
478B TOUCH-TONE Adapter 8 80 1 per intercom system
pris (MD) | Rotary Dial Toll Restriction 8 20 | 1 per CO line
494A TOUCH-TONE Selector 8 80 1 per intercom system
Provides music-on-hold for 4
. lines, with addition of 116A1 CM.
4984 Music-On-Hold 4 4 Music-on-hold is provided on
additional 3 lines

* Terminating end must be a similar or equivalent tie line unit.

and floor stands. The KSUs are designed primarily
for small to medium size 1A2 KTS installation;
panels are designed for large or centralized
installations; and apparatus mountings are designed
to supplement KSUs, or panels, where additional
mounting facilities are required. (See Tables C,
D, and E.)

2.47 Two prewired connectors (each wired to a

screw terminal field) are also available on a
259-type KTU. This KTU provides a standard
7-inch mounting facility for one or two 4-inch 400
series KTUs, having no more than 20 contacts,
and is designed primarily to be mounted in the
unused lower half of 501-series (MD) and 502-series
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(MD) KSUs. Another prewired connector is the
272A KTU. This KTU provides a mounting facility
for a single 4-inch, 40-contact 400-series KTU. It
is designed to mount in standard equipment cabinets
and apparatus mountings.

POWER SUPPLY

2.48 Generally, local power (ac and dc) is provided

to a KTS for relay operations, talking, and
control of lamp and audible signal functions. The
400-series KTUs require an “A” battery (talk)
voltage range of 18- to 26-volt dc and a “B” battery
(signal) range of 20- to 26-volt dc for satisfactory
circuit and transistor operation.
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TABLE C

1A2 KEY TELEPHONE SYSTEM KEY SERVICE UNITS

Nuz:en MAXIMUM KTUs
NUMBER PRIMARILY TYPE
ksu CONNECTORS OF CO/PBX WIRED MOUNTING
18-PIN | 20-PIN | 40-PIN LINES FOR
501-Type (MD) 400-Type, Wall or
and 502-Type 6 6t 401A, 415A, | Floor
(MD) KSU* and 467A Stand
513-Type KSU '?‘15- 4 4 8 All 400 Wall or
ype Series Floor
514-Type KSU KSU 4 4 8% Stand§
400-Type,
550- and 551-Type KSU* 4 4t 401A, 415A, | Wall
and 467A

* Equipped with KS-19175, List 1 interrupter.

t Reduce line circuits by one for each 401-Type, 415-Type, or 467A KTU used.
t Reduce line circuits by one for each 4-inch KTU used (other than a 400-type KTU) or by two

when an 8-inch KTU is used.
§ 77B (MD) or 77C apparatus mounting.

2.49 The 467A KTU is available to monitor the

-24 volt de supply. When the -24 volt de
supply drops below a predetermined level (-19
volts), a latching circuit operates to turn on a light
emitting diode (LED) located on the handle of the
KTU. The level is factory set at 19 volts but is
adjustable between 17 and 21 volts. This serves
as a maintenance aid in areas where low line
voltage may be experienced. The 467A KTU can
be plugged into any 4-inch connector in place of a
400-type KTU.

Circuits may not operate satisfactorily
if the voltage drops below 18-volt or
20-volt dc for circuit supplied by “A”
and “B” batteries, respectively.
Conversely, transistors may be
damaged if any voltage exceeds
26-volt dec. When supplying “A”
and “B” batteries from the same
source, such as building battery,
use 20-volt dc as the minimum
voltage.

2.50 Power may be supplied from the following
sources:

e Local power units

e CO/PBX battery supply

e Local or building battery supply.

2.51 Local power units recommended for use with
the 1A2 KTS are shown in Table F. Refer
to Section 518-010-106 for method of selecting

proper size power unit.

Caution: Do not supply 400-series
KTUs requiring “B” battery (signal)
from the “A” battery (talk) source.
THIS MAY CAUSE CIRCUIT
MALFUNCTIONS.
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PTABLE D¢

1A2 KEY TELEPHONE SYSTEM PANELS

PANEL

NUMBER OF
CONNECTORS

KTUs PRIMARILY WIRED FOR

SIZE
(INCHES)

TYPE
MOUNTING

583A (MD)

15
(18-Pin)

584-Type

13
(18-Pin)

400-Type

401-Type, 415-Type, 461A,
46TA, 469A, 471-Type,
and 479-Type

597A (MD)
597B

14
(20-Pin)

400-Type
401-Type
413A
414A (A&M Only)
415-Type
416A
418A
420A
421A
423A
430A
461A
467A
469A
471-Type
479-Type

598A (MD)
598B

14
(40-Pin)

400-Type

414A (A&M Only)
415-Type
416A
417A
418A
420A
421A
422B
423A
428A
429A (MD) or 429B
430A
448A
449A
451B
461A
467A
469A
471-Type
479-Type
498A

Relay Rack
or
Apparatus
Cabinet
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1A2 KEY TELEPHONE SYSTEM PANELS

PANEL

NUMBER OF
CONNECTORS

KTUs PRIMARILY WIRED FOR

SIZE
(INCHES)

TYPE
MOUNTING

601A

6
(40-Pin)

407B (MD) or 407C
424A (MD) or 424C

602A

6
(40-Pin)

407B (MD) or 407C
422B
423A
424A (MD) or 424C
425B

8 X 6

603A

4
(40-Pin)

426A
427B (MD) Series 4
or 427C

8 X 4-1/2

Relay Rack
or
Apparatus
Cabinet

620A*
620A2

8
(40-Pin)

400-Type
401-Type
413A
414A (A&M Only)
415-Type
416A
419A
461A
467A
469A
471-Type
479-Type

8-1/2 x 18-3/8

626A*

8
(40-Pin)

424B or C

440A (MD) or 478B
444A

454B

460B

469A

494A

8-1/2 X 18-1/2

630A*

10
(40-Pin)

400-Type
401-Type
407-Type
415-Type
424-Type
494A

498A

12-3/4 X 18-3/8

Mounts
on Wall
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$TABLE D (Contd)4

1A2 KEY TELEPHONE SYSTEM PANELS

PANEL

NUMBER OF
CONNECTORS

KTUs PRIMARILY WIRED FOR

SIZE
(INCHES)

TYPE
MOUNTING

641A*

4
(40-Pin)

407B (MD) or 407C
424A (MD) or 424C
425B

440A (MD) or 478B
479-Type

494A

642A*

4
(40-Pin)

417A

418A

420A

421A

422B

425-Type

428A

429A (MD) or 429B
430A

440A (MD) or 478B
448A

449A

451B

452A

467A

476A

478B

479-Type

498A

4-1/4 X 18-3/8 Mounts

on Wall

* Modular panel.

2.52 When using CO, PBX, local, or building
battery supply, fuse in accordance with
standard practices, as follows:

e One 2-ampere fuse for talking battery

designated A

e One 2-ampere fuse for signaling battery

designated B

noise suppression capacitor, such as the 23A
KTU, should be installed across the battery
supply.

2.53 Some 400-series KTUs are interrelated

electrically, and it is recommended the de

power for any given 1A2 KTS arrangement be

e One 2-ampere fuse per maximum 50-signal

lamps (51A)

e One 2-ampere fuse for de audible signal

supply.

Note:
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provided from a common source.

Note: When using a local power unit and
the minimum voltage cannot be assured when
adding KTUs to an existing system, the
power unit should be replaced by a larger
capacity unit.

2.54 Power (ac) for lamps and audible signals

When the same dc source is used
for talking and audible signal operation, a

may be supplied from a number of different

sources, provided each source used serves a separate
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OTABLEE 4

1A2 KEY TELEPHONE SYSTEM APPARATUS MOUNTINGS

NUMBER OF MAXIMUM
APPARATUS CONNECTORS NUMBER PRIMARILY SIZE TYPE
MOUNTING OF CO/PBX WIRE<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>