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BELL SYSTEM PRACTICES 
Station Operations Manual 
Major Station Systems 

SECTION C7 l. 835. 01 
Issue 1, May, 1961 

AT&TCo Standard 

KEY TELEPHONE SYSTEMS 

STATION ARRANGEMENT FOR 2- AND 4-WIRE 

NO. 5 CROSSBAR CENTRAL OFFICE LINES 

CONNECTIONS 

1. 00 GENERAL 

1. 01 This section covers the connections 
required at the apparatus cabinet to 

provide various arrangements for 4-wire 
line circuits and transfer circuits. These 
connections cover the necessary termina
tions to be made for incoming lines, power 
supply, key or running cables to the 
stations, and cross-connection straps 
within and between the units. 

1. 02 Service features for 2-wire central 
office lines such as illuminated 

station lamps, holding, etc, are provided 
by the lAl key telephone system. These 
connections are not covered in this section. 
For descriptive information and connec
tions for lAl units, refer to the appropri
ate C Sections under the lAl key telephone 
system. 

1. 03 The installation procedure for this 
equipment is the same as for the 

lAl key telephone system. 

2. 00 APPARATUS 

2. 01 For dimensions of each KTU and 
for features each provides, refer 

to the related point section covering iden
tification. 

ft 
Handling of key telephone units some
times results in damage to wire
spring relays. After mounting, 
visually inspect all wire- spring 
relays for: 

• Improper position of contact 
springs 

• Broken cards 

• Improper position of cards 

2. 02 Fig. 1 shows a typical wire-spring 
relay with the card and springs 

properly positioned. Other parts are 
shown merely to aid in identification .. 

3. 00 POWER SUPPLY 

This equipment is designed to oper
ate from a 20- to 26-volt de source. A 
l0lG-type power plant may be used to 
furnish power. A 101G power plant 
J86731A, List 4 should be provided when 
105-volt 20-cycle ringing is required for 
the audible signals. The power supply 
from an associated !Al key telephone 
system installation may be used, providing 
its capacity is adequate. Power supply 
arrangements and limitations appear 
in the C Section covering station systems 
power supply. 

4. 00 INDEX OF CONNECTION FIGURES 

Table A -
Table B -
Fig. 2 
Fig. 3 

Fig. 4 

Fig. 5 

Fig. 6 

Wiring Options 
Fuse Requirements 
Transmission Pad Options 

4-Wire Line Circuit Connec
tions for Nonexcluded Stations 
4-Wire Line Circuit Connec
tions for Excluded Stations 
Connections for Line Transfer 
Circuit 
Connections for Line Transfer 
Circuit and Auxiliary Line 
Transfer Circuit. 

REFERENCES: SD-69414-01 and 
SD-69422-01. 
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Fig. 1 - Typical Wire-Spring Relay, 
Without Cover 

TABLE A 

WIRING OPTIONS FOR USE WITH 
FIG. 3, 5, AND 6 

ARMATURE HINGE SPRING 

BALANCING 
SPRI NG LEGS--'----

MOVABLE TWIN 
CONTACT SPRINGS 

CO MB 

FIXED CONT ACT SPRING 

FRO NT MOLDED 
SECTION - FIXE D 
CONTACT SPR INGS 

CO NTACT 
COVE R 
SPR ING 

-coREPLATE 

ADJUST I NG SLOT 
IN COREPLATE 

Feature or Option Wiring 
TABLE B 

Encryption or s 4-Wire Data Transfer FUSE REQUIREMENTS 
Line Ckt 
Used with Neither Encryption 

T I nor Data Transfer 

Fuse 
Potential Amp One Per 

Without Aux Transfer z 242A or 243A KTU 
2 -24V Sig and Assoc Exclusion Touch-Tone 

Reqd~' w Calling Sets 
Line When Special 

Not Transfer Grade Trunks 
Reqd~' 

Y,W 
Ckt Are 

' 

Control Relay (229B KTU) 

2 -24V Sig 
All Pickup Relays (229B 
KTU) Assoc with Same 
Station 

Rotary Dial Sets ! X 2 -24V Sig 240A KTU and Assoc 
241A KTU External Conductor 

Loop R e sistance V 
o ver 200 Ohms 

Aux Line Transfer Ckt I 

(Second Data or Reqd 

Encryption Connection) 
Not When Special Grade u 

Trunks Are Reqd 
' 

Steady I R I 

Common 
Interrupted Audible N 

Signaling With Common 
Q Aud Control Ckt 

* A 227A KTU is required to control audible 
signals when line transfer is provided 
on touch-tone calling set. 

Page 2 



TCI Library- http://www.telephonecollectors.info/

ISS 1, SECTION C7 l. 835. 01 

242A OR 243A KTU 

TS A I.I! TS B 

L._-=---;:::-.J-· ---
' ~ (:,=---0 

©.©[ " ®.®::>---0 
©.0( >-€) '®.®.®(>---0 

Tl 

>---@ ~ c>--0 l@@)@ 

TO 4-WIRE NQ5 ~ '-------------/2;\ i(i ' , ~ 
XBR CO LINE y i( W ~ 1 / ~ 
OR TO LINE • , 
T R AN s F E R ~ I ~ 
CKTORTO c~·-, c✓-~ 
NO. 5 AUX ® Ji ®® 
LI NE UN IT ~ I ' ~ ~~ c/ ~ ®,® 

@[ >-B ,~>--G 
>----0 ' >---® 

I 

-

TO PROVIDE TRANSMITTING LOSS OF I PROVIDE OPTION 

0 OB z 
2 DB y 

4 DB X 

6 DB w 
TO PROVIDE RECEIV ING LOSS OF 

4 DB R 

' 
6 DB Q 

8 OB N 

~ 
IODB M 

NOTE: THE OPT I OHS SHOWN 
LOOP LOSS TO O~TAIH THE ARE ADDED TO THE EXTERNAL 

PA IR AND 12db FOR THE REm w~A f~b FOR THE TRANSfm 

Fig. 2 - Tra · nsm1s sion Pad O t · P ions 
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242A OR 243A KTU 

T 

TO 4-WIRE N0,5 CO Tl 
LINE OR TO LINE 
TRANS C KT OR N0.5 RI 
AUX LINE UNIT 

R 

MULT TO 
OTHER ASSOC-------, 
L!f,!E CKT 

TO VIS AND AUD SIG 
CKT NOTE 3 

LF 

LW 

HA 

LK 

TO 

TS A 

f C3S 
p 
♦ 

f 
p 

+ 

~ 

co '- ~ -----::G)..-~ 

[

BAT. t @ 
TO 20-26V DC 
PWR SUP. GRD 

p @r 4 

[

RIORBZ ~ '- ~ 
TO COM AUD ----+---~ 
SIG Bl OR BZI @ 

=--'--'-'--'-------, 

TO COM AUD [!}T.~f:R P~ >-------® 
SIG PWR SUP, 105V± ~ 

TOVIS AND -----@--,® 
AUD SIG CK T CR N '------------1g 

T 

p 

R 

TS B 

229B KTU 
PICKUP RELAY 

NOTF I 

MULTIPLE TO PU RELAYS FOR OTHER 
NONEXCLUDED STA ASSOCIATED WITH 
SAME LINE 

MULTIPLE TO OTHER 
LINES ASSOCIATED WITH 
SAME STA 

21 )...:.S_T _____ r--------t----,\ 

p 

22 SR 

RT 

p 

~'" 
l 

12 

; fiJ 
P4 NOTE 2 

WT 

WR 

20-2Tiv DC [BAT. 

PWR SUP. G_R_D~p~--+----i 

T 

p 
R 

RT 

p 

RR 

SP OR P4 

p 

FW 

A 

Al 

P3 

TO KEY AND 
TEL CKT 
NONEXCLUDED 
STA 

(232-TYPE KTU) r~ 
~ 

3 
A2 

TO COM AUD (cA OR CAI • ,--------------------+-~ 
SIG CONTR 
CKT 
(227A KTU) 

Page 4 

TO OTHER STA 
ASSOC WITH 
SAME LINE 

p 

NOTE 1: PROVIDE ONE PICKUP RELAY (229B KTU) 
PER STATION PER 4-WIRE LINE. 

NOTE 2: RE~U I RED ONLY ON 243A KTU. 

L 

LG 

NOTE 3: FOR STEADY VISUAL HOLD SIGNAL INSTEAD OF 
LAMP WINK, 0/4 I 1 HA AND LW LEADS. CONNECT LAMP 
BATTERY TO TERMINAL 20. 

Fig. 3 - 4-Wire Line Circuit Connections for Nonexcluded Stations 
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242A OR 

TS A 

T 

~R 

p 

l 

A GRD 

243A KTU 229B KTU 

TS B EXCLUSION 
RELAY 

ST 

ISS 1, SECTION C71. 835. O 

229B KTU 
PICKUP RELAY 

NOTE I 

EXCLUDED STATION 

21 r--~------------r-------' 5 MULT TO OTHER 
LINES ASSOCIATED 
WITH SAME STATION 

p T 

SR 
22 

G 
p 

R 

RT 

4 

~ 
RT 

. 

9 

RR 

@P4 NOTE 2 @ 
38 

SP OR P4 

13 WT 

WR 
14 

p 

p 

TO 20-26V 
DC POWER l

BAT. 

SUPPLY G~R~D;....._,_ __ i.... ..... 

p 

16 

p 

p 

T 

R 

RT 

RR 

SP OR P4 

TO KEY AND 
TEL CIRCUIT 
EXCLUDED 
STATION 

FW 

A 

Al 

P3 

~)-A_2 ___________ ~0 

'-----MULT TO PU RELAYS 
FOR OTHER EXCLUDED 
STA ASSOCIATED WITH 
SAME LINE 

L 

p 

LG 

CONTROL STATION 
TO OTHER STA 
ASSOCIATED 
WITH SAME LINE 

r.:::,., T r,,'.;'\ TEL CIRCUT 
0----,ir-_...:E:...;.TJ TO KEY AND 

~f.-'E~---------------~ p CONTROL 

TO 20-26V C l STATION 
DC POWER BAT. lzc,\ '4o' ___ __,L-_ _:E~R 

SUPPLY ----...:::::,; V 

NOTE 1: PROVIDE OtlE PICKUP RELAT (229~ KTU) 
PER STATION PER 4-WIRE LINE. 

NOTE 2: REQUIRED OHL! ON 243A KTU, 

Fig. 4 - 4-Wire Line Circuit Connections for Excluded Stations 
(Connections Shown Are in Addition to Fig. 3) 
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240A KTU 

TS A 

242A OR 243A KTU 

TO 4-WIRE 
NO. 5 XBR 
CO LINE OR 
TO NO. 5 AUX 
LINE UNIT 

TO 
CUSTOMER
OWNED DATA 

OR 
ENCRYPTION 
EQUIPMENT 

TS B 

0 1,..T!.--------------'l:!-t 
f_j 

I 
p ~ p 01,..!R::.._..il'--______ ___ 

~ 
Tl 

f 
p 

RI ! 
.,_T_~~- >----0 

p 

;,;R_.;.-..z..- >-@ 
Tl 

) 
p 

RI > 

0TI 

t 
0 p 

0 RI l 
0 

if~ 

,\tj 0 
0 

0 OR E 

TS A TS B 

0 

0 
0 

~ 
h~ 

0 
~ 

' 

229B KTU 
EXCLUSION 

RELAY 

229B KTU 
PICKUP 
RELAY 

NONEXCLUDED STA 

TO KEY ANO (:;\ sJ TEL CKT 
~ TR A N S F E R 

KEY 

~ FOR OTHER NON-
~ /l® MUL T TO PU RELAYS 

~ +~®~.:_S_P _______________ +--------1
37 

EXCLUDED STA 
ASSOC WITH SAME MULT TO ·.·. @ SP LINE TRANS CKT 

OTHER LINEslla·. / cA oR CAI f;', 
~ ® lo 
~ / co r'24\ 

TO VIS ANO ~•@~s------~V 
~~~=~GY~~T (co® 25 
KTU) S 

T020-26VOC P V 
[

=BA.;.;,;.T·_...,.,_Q 

PWR SUP. ..:::G.:.:R.::.D _ ___,+......_~1---AW ___ ,~~ 

TO LAMP 
PWR SUP. 

GRO 

l€) ® 

®~L=-------<(••@-s-----0 

TO OTHER STA 
ASSOC WITH 
SAME LINE 
TRANS CKT 

Fig. 5 - Connections for Line Transfer Circuit 

EXCLUDED STA 

TO KEY AND 

~ sJ TEL CKT 
~ TRANSFER 

KEY 
1,...::.D..;O:.;.R;....;:;.E ____ {0 

t'----- MUL T TO PU RE LAYS 

p 

FOR OTHER 
EXCLUDED STA 
ASSOC WITH SAME 
LINE TRANS CKT 

L 

LG 

TO KEY AND 
TEL CKT 
TRANSFER 
LAMP 

(Connections Shown are in Addition to Fig. 3, and to Fig. 4 If Provided) 

Page 6 



TCI Library- http://www.telephonecollectors.info/

ISS 1, SECTION C7 l. 835. 01 

241A KTU 240A KTU 242A OR 243A KTU 2298 KTU 

TS A TS 8 TS A 
0.-T _________ "'T""~ 

.;_T __ ,.....t _____ 0 t 0 
p 

* 

EXCLUSION 
TS 8 RELAY 

2298 KTU 
PICKUP RELAY 

p 0,._R _________ ..L......,. 

TO 4-WIRE NO.5 R i (;;\ 0TI 
X BR CO LI NE OR -----"--------~~ ·1-----r-----0 r? N ~OU~ 1¢ UX _T_1 ___ T"" _______________ 07 7 

0 
t 

TO LAMP 
PWR SUP. 

t 
p 

p 0,._R_1 __ _.. ____ ~0 
RI I 

l .. 
L----'*'------------~0 

MULT TO PU RELAYS 
FOR OTHER NON -
EXCLUDED STA 
ASSOC WITH SAME 
LINE TRANS CKT 

[

:!: OR BAT. 

GRD 

... 
------''----------~~

1
1
2
1 NONEXCLUDED STA . ~ sJ TO KEY AND 

\_y- TEL CKT 
DORE TRANS KEY 17 ,._ __ D_O __ R_E ___________________ -J--J 17 

DORE 

DORE 

AW 

LT 

EL 

0[>---0 
>--0 

MULT TO 
OTHER 
LINES 

0[>-0 
>-@ 

1------<••-------0 
® 

TO OTHER STA ASSOC 
WITH SAME LINE 
TRANSFER C KT 

TO OTHER STA ASSOC 
WITH SAME AUX LINE 
TRANS CKT 

EXCLUDED STA 

p 

J
TO KEY AND 

S TEL CKT 
AUX TRANS 
KEY 

M ULT TO PU RELAYS 
FOR OTHER EXCLUDED 
STA ASSOC WITH 
SAME LINE TRANS 
CKT 

Fig. 6 - Connections for Line Transfer Circuit and Auxiliary Line Transfer Circuit 
(Connections Shown Are in Addition to Fig. 3, and to Fig. 4 If Provided) 
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