BELL SYSTEM PRACTICES SECTION 518-610-401
Plant Series Issve 3, Janvary 1967
AT&TCo Standard

KEY TELEPHONE SYSTEMS
STATION ARRANGEMENT FOR 2- AND 4-WIRE
PRIVATE LINE SERVICE

CONNECTIONS
1. GENERAL Fig. 3 — Connections for Control Station or
) L. ) Nonexcluded Station Using
1.01 This section is reissued to: 248A KTU
* Show connections for the 500AD tele- Fig. 4 — Connections for Excluded Stations
phone set, to be used in single line station ) . .
arrangements. Fig. 5 — Connections for Line Transfer

Circuit
e Show connections for the J53041D, L1l
speakerphone control unit in place of the
261A KTU, none of which were manufac-
tured and which is rated Manufacture Fig. 7 — Incoming Signal Arrangements
Discontinued (MD).

Fig. 6 — Connections for Auxiliary Line
Transfer Circuit

Fig. 8 — Connections for 106B Loudspeaker

. . . g . . Set
1.02 Since this reissue covers a general revision,
arrows ordinarily used to indicate changes Fig. 9 — Connections to Provide Interchange
have been omitted. of Busy Signals With Other

Switching Systems

Fig. 10 — Modification of 55B Control
Unit.

(a) Connection Index Table A—- Fuse Requirements

Table B — 89-Type Plug-In Resistors for
Use With 245A KTU

(b) References

2. CONNECTIONS

Fig. 1 — Connections for 4-Wire Service —
Single Line Telephone Set

Fig. 2 — Connections for Control Station or SD-69449-01
Nonexcluded Station Using SD-69542-01
( 248B KTU SD-69422-01
. TABLE A
N FUSE REQUIREMENTS*
B
! Z‘ﬁ,f POTENTIAL ONE PER
2 —24V Talk Station line circuit (248-type)
2 —24V Signal All pickup relay (229B KTU) and exclusion
relay (229B) associated with same station.
2 —24V Signal CA, CA1l, or MS relay (227-type KTU)
2 —24V Signal 240B KTU or 244A KTU and associated
241A KTU

f * Fuse holder may be a 201-type KTU or equivalent.

© American Telephone and Telegraph Company, 1967
Printed in U.S.A. Page 1




SECTION 518-610-401

TABLE B
89-TYPE PLUG-IN RESISTORS
FOR USE WITH 245A KTU*

RESISTOR PAD LOSS
CODE IN DB
89A 0
89E 1
89J 2
89N 3
89T 4
89AA 5
89AE 6
89AJ 7
89AN 8
89AT 9
89BA 10
89BC 11
89BE 12
89BG 18
89BJ 14
89BL 15
89BN 16
89BR 17
89BT 18
89BW 19
89CA 20

* Resistors must be ordered separately, two per
245A KTU.
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.

TO 4 -WIRE
PRIVATE LINE,

4 —WIRE PRIVATE
LINE CIRCUIT, OR
SS| SELECTIVE
SIGNALING SYSTEM

TO S8SI SEL
SIG SYS

(IF PROVIDED} —l 19
T2 {R-6)

TO 106-TYPE ® >—(2m) ® ® <3

LOUDSPEAKER | R2 oA e-Rl o —17
—
(32) : e
on (W=0) i~ (v-3) @ — 2
®
@ —®
(ieR) O)t8-v) (8} — 7

- 6RD — - =

TO 20-26V DC
POWER
SUPPLY {SIG BAT.}

TO
20-26V DC
POWER
SUPPLY
(TALK BAT.)

248B KTU

ISS 3, SECTION 518-610-401

500AD J5304I0,L1 SPEAKERPHONE 760A
TELEPHONE SET CONTROL UNIT LSPK
(NOTE 3)

(V-G) (W-BL)

@

(W-BL) @

i

n
>

y

-

(BL-W) ~~ (6-V) .,
- 23

a

®

(BR-Y) @

[
>

@

{Y-BR) @

+
>

9090000000

(NOTE | )

NOTES:
| ADJUST SIDETONE LEVEL BY STRAPPING
AS FOLLOWS!:
6B TO 7B-—17 DB LOSS
6B TO 8B—19 DB LOSS
NO STRAP- 2! DB LOSS
2. FURNISH J53041D,L1 55B. CONTROL UNIT
AND ASSOCIATED WIRING ONLY WHEN
SPEAKERPHONE 1S FURNISHED.
3. MOVE {V—S) CORD LEAD FROM TERMINAL
20 TO 4.

@ OPTIONS

@ SPEAKERPHONE PROVIDED
® SPEAKERPHONE NOT PROVIDED
®VOICE CALLING INCOMING SIGNAL

15
O @ 20— CYCLE INCOMING SIGNAL

@ ®INCOMING SIGNAL NOT PROVIDED

Fig. 1 — Connections for 4-Wire Service — Single Line Telephone Set
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SECTION 518-610-401

J53041D,L1
SPEAKERPHONE
CONTROL UNIT

55B
CONT UNIT
{NOTES 283)

PRIVATE LINE
STATION CIRCUIT

®
T0 4-~WIRE
PRIVATE LINE, ®
4 ~WIRE
PRIVATE LINE
CIRCUIT @P_< 2
OR_SS|
SELECTIVE
SIGNALING
SYSTEM ‘
7
S
— 4
é (13 (W-BL) 0)
TO $SI SEL

S16 SYS
{IF PROVIDED)

T2

TO I106-TYPE

LOUDSPEAKER | R2
DL .

__.< 3
- A 14
TO
20V DC
POWER
SUPPLY —17
TALK
BATTERY) | —l 5
¢ — 18
— 6
20V rT>(c)
POWER >—@
SUPPLY ®
(sic @
BATTERY) ®
TO LAMP —_
POWER I
SUPPLY

20128
TRANSF

NOTES:
1. ADJUST SIDETONE LEVEL BY
STRAPPING AS FOLLOWS:
6B TO 7B-17DB LOSS
6B TO 8B—{9DB LOSS
NO STRAP-2IDB LOSS
2. FURNISH J5304ID,L1 55B
CONTROL UNIT AND ASSOCIATED
WIRING ONLY WHEN SPEAKER-
PHONE OPTION IS FURNISHED.
3. MODIFY 558 CONTROL UNIT AS
SHOWN IN FIGURE 10.
(¥) TOUCH-TONE DIAL
(® ROTARY DIAL
(M SPEAKERPHONE PROVIDED
@ SPEAKERPHONE NOT PROVIDED
(®) VOICE CALLING INCOMING SIGNAL
(@ VOICE CALLING NOT PROVIDED

T MULTIPLE TO OTHER PICKUP
RELAYS FOR NON-EXCLUDED
STATIONS ASSOCIATED WITH
SAME LINE.

# MULTIPLE TO OTHER LINES
ASSOCIATED WITH SAME STATION.

REF:
SD-69449-0|
$D-69542-0|
SD—-62403-~0I

TO 2- OR 4-WIRE

KEY AND TELEPHONE CIRCUIT
OF CONTROL STATION

OR NONEXCLUDED

STATION

Fig. 2 — Connections for Control Station or Nonexcluded Station Using 248B KTU
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ISS 3, SECTION 518-610-401

220A KTU 248A KTU 229B KTU
INCOMING SIG 4-WIRE PRIVATE PICKUP RELAY
CKT RELAY LINE STATION (NOTES 4 AND 5)
{ NOTES | AND 6) CIRCUIT
(NOTE 2)
P @
TI N
T0
4-WIRE PRIVATE| g, o XMTR
I b WIRE > g - MULTIPLE TO OTHER ~ MULTIPLE TO OTHER
CKT,OR TO SSI T - PU RELAYS FOR NON- LINES ASSOCIATED
SEL’ SIG SYS 1 ~ EXCLUDED STATIONS WITH SAME STATION
R ,ASSOC WITH SAME
S LINE
P s . 5
L MULTIPLE TO )
OTHER 248A = 15 T
KTUFOR
OTHER STA —— 6 P
GROUPS 4 R
(NOTE 3) )\ — 16 —
P 30 T
RT
3 i 3 P
i RR
9 sy
RR
4 — 19
TO SSI SEL 27 P4 @
SIG SYS Y
{IF PROVIDED} | ! @
TO 4-WIRE ES t 34 To
PRIVATE LINE Fw |KEYAND TEL
]
’Q , 3 » 4 | CONTROL
@ 10 = STATION OR
st | NONEXCLUDED
33 STATION
30 t P
@ — .
- = * .
Toloe Tyre [ 12 (@) EZ’FS P4
LOUDSPEAKER -
FOR INC VOICE @
SIGNALING R2
(SEE F16.8) @
~ TO OTHER STATIONS ASSO
WITH SAME LINE ® @ P
I L
10 -
G OR GRD » LG
TO LAMP PWR (30);
SUPPLY 1 OR BAT. B s
) (18)
To ) ‘ TO “B GRD NN Al
20-26V DC 10 20-26V DC 40 j— p
PWR SUPPLY | A BAT. PWRSUP | BBAT. >
(TALK BAT:) L 40 (S16 BAT.)
' 13
% PROVIDE THESE LEADS WHEN LINE CONNECTS TO SS! NOTES:

SEL SIG SYSTEM.

1 PROVIDE THESE LEADS WHEN MANUAL SIGNALING IS
REQUIRED. NO LEADS IN THE TELEPHONE SET NEED TO BE
CHANGED AS SIGNALING KEY UTILIZES Al GROUND.

REF.SD-69449-0|
OPTIONS!

() 4-WIRE PRIVATE LINE USED WITHOUT LINE
TRANSFER GIRCUIT.
(® VOICE CALLING PROVIDED.

(@) VOICE CALLING NOT PROVIDED.

Fig. 3 — Connections for Control Station

. PROVIDE ONE 220A KTU PER LINE.

2. PROVIDE ONE 248A KTU PER STATION GROUP.

3. PROVIDE INDIVIDUAL LEADS FOR EACH STATION GROUP
WHEN SSI SEL SIG SYSTEM PRIVACY OR ON-PREMISE
DIALING 1S REQUIRED. WHEN CONNECTING DIRECTLY
TO A 4-WIRE PRIVATE LINE. ONLY ONE STATION
GROUP IS PERMITTED.

4. PROVIDE ONE PICKUP RELAY {229B KTU} PER STATION.

S. ADDITIONAL CONNECTIONS SHOWN ON FiG. 4 WHEN
THIS FIGURE IS USED AS A CONTROL STATION TO
EXCLUDE OTHER STATIONS.

6. REFER TO F16.7 FOR INCOMING SIGNAL ARRANGEMENTS.

or Nonexcluded Station Using 248A KTU
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SECTION 518-610-401

220A KTU 248-TYPE KTU 229B KTU 229B KTU
(NOTE ) EXCLUSION PICKUP RELAY
RELAY EXCLUDED STATION
(NOTE 2) (NOTE 3)
~ MULTIPLE TO PU RELAYS
OF OTHER EXGLUDED
A ST (5) STATIONS ASSOCIATED
— T ‘>'-5< WITH SAME LINE
—/ TN
25 T
12A SR @
P
2A 16 )= 16
\Z/ 1
R
MULTIPLE TO OTHER LINES
@E_IL ASSOCIATED WITH SAME STATION —
RT
RT T
P
on
| e
RR
pa ¥
*
)P4
TO
KEY AND TEL
P CIRCUIT OF
EXCLUDED
Fw | STATION
T0
20-26V DC
PWR SUPPLY| B GRD Al
{SIG BAT.) 30 5
: P3¥
35 = 34
1-
2 - S OR SI
SCA n
a2 I
21 i P
o/ L
10
» LG
- ~
2298 KTU
PICKUP RELAY
L- 70 OTHER STATIONS CONTROL STATION er )
ASSOCIATED WITH 2
TOKEY AND TEL
SAME LINE ~\ET " l CIRCUIT OF
CONTROL STATION
20 | e

st

B

O 248A KTU
|:| 2488 KTU
*

PROVIDE THESE LEADS WHEN LINE CONNECTS TO

SS| SEL SIG SYSTEM.

t+ PROVIDE THESE LEADS WHEN MANUAL SIGNALING
IS REQUIRED. NO LEADS IN TELEPHONE SET NEED

37

*

NOTES:

-~
(TERMINAL SHOWN IN FIG. 2 AND 3)

. THESE CONNECTIONS ARE IN ADDITION TO THOSE

SHOWN IN F1G.2 AND 3.

2. PROVIDE ONE EXCLUSION RELAY (2298 KTU) PER LINE.
3. PROVIDE ONE PICKUP RELAY (2298 KTU) PER STATION.

TO BE CHANGED AS SIGNALING KEY UTILIZES THE

Al GROUND.
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REF.
5D-69449-0I

Fig. 4 — Connections for Excluded Stations
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NOTES!:
. REMOVE ® WIRING ON F1G. 3 IF PROVIDED, AND
CONNECT AS SHOWN HERE.

2. A 232-TYPE INTERRUPTER AND WIRING (FIG. 7)
1S REQUIRED WHEN ADDING 2408 OR 244A
KTU TO A 4—-WIRE PRIVATE LINE.REARRANGE
€O LEAD CONNECTION SHOWN ON Fig. 7.

3. STRAPPING REQUIRED ONLY ON 244A KTU TO

PROVIDE SPECIFIED RATIO BETWEEN 4-WIRE PRIvATE TIRE
LINE AND CUSTOMER—OWNED EQUIPMENT. 2408 Pt
KEY TELEPHONE UNITS ARE WIRED AT FACTORY PRIVATE LINE
TO PROVIDE A 11 RATIO.

CKT OR TO SSI
SEL SIG SYSTEM
(NOTE 1)

4. WHEN CONVERTING PICKUP KEY TO TRANSFER
KEY REMOVE SCREW DETAIL FROM PLUNGER.
NO LEADS HAVE TO BE CHANGED IN TELEPHONE
SET AS THE TRANSFER KEY UTILIZES THE Al
LEAD GROUND.

5. USE LAMP ASSOCIATED WITH TRANSFER KEY
IN TELEPHONE SET.

O 248a kTU

D 248B KTU

TO VIS AND S
AUD SI6 CKT €0 ™~ @

(232-TYPE KTU)

240B OR 244A KTU 2298 KTU
e PICKUP RELAY |
TS A Z TS B ASSOC WITH
NONEXCLUDED
STATION

0
—

2298 KTU 229B KTU
EXCLUSION PICKUP RELAY
RELAY ASSOC WITH

EXCLUDED

STATION

PART OF 224 A KTU
(TS A AND B)

(NOTE 2) D
REF: @/L
SD-69449-0]
SD-69422-0I D,
2454 KTU
(SEE TABLE B) ®
~ ——7 P @ (NOTE 3)
TI Tt LT TI
) ~® O o -
TO CUSTOMER-— RI
octstoams | =L L@@ O+ ©
EQUIPMENT | —— T—'—@ (O i —— o
R R @ @ R R B RATIO
i 5 :
T ©
687A L2}t ¢
SUB SET : O i )
(WIRED FOR
INDIVIDUAL | | ®
LINE
) ! ® (108)
|| E—
| ——
1o ( BAT.
OPTIONS: 20-26V DG | (oo
ATTENUATOR PAD NOT REQUIRED. POWER SUPPLY L

®0

ATTENUATOR PAD PROVIDED.

P
(@ AUXILIARY SERVICE RINGER PROVIDED * + OR BAT
+ .y
(V) AUXILIARY SERVICE RINGER NOT TO LAMP
REQUIRED AND EXT COND LOOP RES POWER | ~op
OVER 200 OHMS. SUPPLY |
@ LINE TRANSFER CIRCUIT USED _ P
WITHOUT AUXILIARY LINE TRANSFER TO KEY L
CIRCUIT. AND TEL CKT
TRFR LAMP LG
{NOTE 5) [
MAX 20 LAMPS PER LEAD
~
Fig. 5 — Connections for Line Transfer Circuit
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g 9bpg

TO CUSTOMER RI
OWNED DATA

ENCRYPTION T
EQUIPMENT
(NOTE 1) R

TI Ti C Ti
e Q|+® O+

241A KTU

O

245A KTU

COMMON ATTENUATOR PAD

(SEE TABLE B)

T ()()T
@RI OO Rl @
®— @0 g

PICKUP RELAY
$S0C WITH
@—l—R NONEXGLUDED

TO AUX
CUSTOMER- Ri
OWNED DATA
OR T
ENCRYPTION ®
EQUIPMENT R

OPTIONS:
(&) comMMON PAD PROVIDED.

T Tl C C—‘ TI

245A KTU
(SEE TABLE B)

{NOTE 2)

(H) COMMON PAD NOT PROVIDED.
(Q) INDIVIDUAL PAD OR PADS PROVIDED.
(K) INDIVIDUAL PAD OR PADS NOT REQUIRED.

NOTES:

l. REMOVE @ OR @ WIRING ON FIG. 5 IF PROVIDED
AND CONNECT AS SHOWN.

2. REMOVE @ WIRING ON FIG. 5 IF PROVIDED AND CONNECT
AS SHOWN.

3. WHEN CONVERTING PICKUP KEY TO AUXILIARY TRANSFER
KEY, REMOVE SCREW DETAIL FROM PLUNGER. NO LEADS
HAVE TO BE CHANGED IN TELEPHONE SET AS THE
AUXILIARY TRANSFER KEY UTILIZES THE Al LEAD
GROUND.

4. USE LAMP ASSOCIATED WITH AUXILIARY TRANSFER KEY
IN TELEPHONE SET.

REF:
SD-69449-0I
SD-69422-01

229B KTU

STATION

@S

2298 KTU
EXCLUSION
RELAY

240B OR 244A KTU

TSA

TSB

229B KTU
PICKUP RELAY
ASSOC WITH
EXCLUDED STATION

240B OR 244A KTU

TO KEY AND
TEL CKT AUX
TRFR KEY

(NOTE 3)

TO (" BAT.
20-26V DC @
POWER | GRD
SUPPLY
~

.
TO KEY AND [L
TEL CKT AUX e OmO)
TRFR LAMP | LG \ N
B
(NOTE 4) |

4+ -
TO LAMP | — OR BAT.

POWER
SUPPLY

GRD
~

Fig. 6 — Connections for Auxiliary Line Transfer Circuit

LOY-019-81S NOILD3S




1SS 3, SECTION 518-610-401

232A/8 KTU

SEE CONNECTION SHOWN
ONFIG. 5

25|A KTU 220A KTU 248-TYPE KTU
{Q OPTION)
{NOTE 1)
5
-
MULTIPLE TO
OTHER ASSOC
LINE CKTS —]
TOSSI SEL [
SIG SYSTEM
Tl
7 )7A
=
T

RL _ TO TERM.29 OF NEXT 248A OR

TERM. 29A OF NEXT 248 KTU

v
4 {IF PROVIDED)
L -
© © :
RL 29 @

TO RELAY SET ©
FOR SEPARATE | sBOR cO
POWER BELL OR ————-.
HORN DIRECT
OR THRU COKEY e

I Zv
TO PBX AND/Og T30RT4 ad
o tRoos | ——()
APPEARANCES PSOYVIDHEE?\ITRAP \} @ @
(2194 KTU IF R ONLY WHEN GEN
REQUIRED) R3ORR3 RES LAMP (105V 1 ——j 1 st * on - X‘LRN @

losv # AUD SIG
POWER  p

8 GRD
TO 20-26V DC

GRD OR RG | SYUPPLY

POWER SUPPLY ’ @
(SIG BAT.) 8 BAT. @ ® BORBI ,~ GRDORRG
. — {39/ TO AUD SIG
BAT. T OR |POWER
20 Bl OR BZI 0 @ 105v + SUPPLY
AUD SIG OR .
@ RI_OR Bz [COM AUDSIG
STRAP TO OTHER LINE CIRCUITS j ®
CA OR CAl ] TOCOM AUD SI6 CONT CKT
™

ASSOC WITH SAME COM AUD SIG ](227_TYPE o
OPTIONS:. NOTE:
(¥) JOINT OPERATION WITH PBX NOT PROVIDED. THESE CONNECGTIONS ARE IN ADDITION TO

THOSE SHOWN IN FIG.2 AND FIG.3,
(@) INCOMING SIGNAL PROVIDED BY 261A KTU (20 CYCLE SIG).
2484 KTU
(R) INCOMING SIGNAL PROVIDED BY SS! SEL SIGNALING SYSTEM. O
(T) INTERRUPTED COM AUD SIG USING RELAY CONTROL CIRCUIT (227A KTU). D 2488 KTU
(W) INCOMING SIG VIA XMTR LOOP.
(X) INCOMING SIG VIA RCVR LOOP.
REF:

(Y) INTERRUPTED AUD 816 USING ELECTROMECHANICAL-INTERRUPTER 232A/B KTU. $D-69410-01
(@ STEADY AUD siG. 5D-69449-0I

Fig. 7 — Incoming Signal Arrangements
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SECTION 518-610-401

TO 248 TYPE KTU NOTE!
N\
b P USE Al PILOT LAMP.

[~

CEOSEHR07

RETAINER BRACKET

OORPPO®

| 5
o| @ |
— EXISTING
TO 24V DC STRAPS
POWER SUP.

Fig. 8 — Connections for 106B Loudspeaker Set

Page 10

227 TYPE 248-TYPE 229B
KTU KTU KTU
(NOTES | AND 2) (NOTE 3) NOTE 3)

TO POWER
SUPPLY
FOR LPS

BL O
TO 4-WIRE

PRIVATE
LINE CKT

TO 14-26V
DC POWER
SUPPLY

REFERENCE DESIGNATIONS

TERMINALS ON
RELAY W
DEsle.  |227-TYPE KTU
* Alp|c|oD
cajnnliz] s o NOTES:
227A  epal 171 18
KTU 8 (10 l. THE 227 TYPE KTU MAY BE THE
SAME AS THAT INDICATED BY
MS| 23| 24 2 |40 @ WIRING ON FIG. 7.
callti |25 {1 2. SEE TABLE FOR REFERENCE
2278 DESIGNATIONS.
KT [cA[ 17|18 |8 |10 3. THE 2204, 248 —TYPE, AND
2298 KTUS ARE THOSE SHOWN
Ms (23 24| 2 [40 IN FIG. 2 AND 3. CONNECTIONS

ARE [N ADDITION TO THOSE
¥ SEE SECTION ENTITLED ON FIG. 2 AND 3.
AUDIBLE AND VISUAL
SIGNALING USING 227A

KEY TELEPHONE UNIT.

Fig. 9 — Connections to Provide Interchange of Busy
Signals With Other Switching Systems




1SS 3, SECTION 518-610-401

T ¢
¢ 2084
R6 TERM.
. AN o 22
.
208A Kl
R7 TERM. 7
AN o 23
4
Ki-15
3 T2,
_ 32
3 3

NOTES:

. MODIFY CONTROL UNIT AS FOLLOWS:

l
2.

3

T

8.

UNSOLDER R6 FROM TERMINAL 3 OF T2.
UNSOLDER R7 FROM TERMINAL | OF T2
INSTALL A 208A TERMINAL OR EQUIVALENT UNDER THE MOUNTING
NUT OF TRANSFORMERS T| AND T2. TERMINALS SHOULD NOT INTERFERE
WITH ADJACENT EQUIPMENT.
SOLDER FREE END OF R6 TO ONE 208BA TERMINAL AND FREE END OF
R7 TO OTHER 208A TERMINAL.
REMOVE FOUR SCREWS HOLDING TERMINAL BOARD TO EXPOSE
CONNECTIONS ON REAR OF TERMINAL BOARD.
PLACE AND SOLDER FOUR STRAPS FROM TERMINAL BOARD AS FOLLOWS:
(A) TERMINAL 22 TO 208A TERMINAL ASSOCIATED WITH R6.
(B) TERMINAL 23 TO 208A TERMINAL ASSOCIATED WITH R?.
(C) TERMINAL 31 TO TERMINAL 3 OF T2,
{D) TERMINAL 32 TO TERMINAL | OF T2.
REPLACE TERMINAL BOARD AND SCREWS.
STENCIL COVER "MODIFIED PER SD-69487-0I"

2. CONNECT TO J5304ID, LI SPEAKERPHONE CONTROL UNIT WITH CABLE
SUPPLIED WITH J~SPEC. MOUNT UNITS AS CLOSE TOGETHER AS POSSIBLE,
NOT EXCEEDING 4 FT., WITH 558 CONTROL UNIT TO RIGHT OF J5304ID,
LI UNIT.

Fig. 10 — Medification of 55B Control Unit

Page 11
11 Pages






