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BELL SYSTEM PRACTICES 
Station Operations Manual 
Major Station Systems 

SECTION C71. 341. 3 
Issue 3, September, 1961 

AT&TCo Standard 

lA 1 KEY TELEPHONE SYSTEM 

CENTRAL OFFICE OR PBX LINE CIRCUITS AND COMMON EQUIPMENT 

202C/D, 230A/B, 238A, 239A, 232A/B, 209A, 212A 

KEY TELEPHONE UNITS 

CONNECTIONS 

1. 00 INTRODUCTION 

1. 01 This section is reissued to: 

e Add connections for the 232B, 238A, 
and 239A key telephone units. 

e Provide an arrangement for the 
line circuit drawings (202C/D, 
230A/B, 238A, and 239A) to 
match common equipment cir­
cuit drawings (238A, 232A/B, 
209A, and 212A). 

(a) For maintenance, Fig. 3 or 4 matches 
with Fig. 5, 6, or 7. 

(b) For connections, Fig. 8 matches 
with Fig. 9, 10, or 11. 

1. 02 Similarity of the line circuits lends 
itself to consolidation of information 

as follows: 

e Circuit Description 

e Circuit Drawings 

e Connection Charts 

1. 03 Tables A, B, C, D, and E identify 
the terminals and grouping arrange­

ments of the line circuit with which they 
are associated. 

1. 04 Index of Figures, Circuit Drawings, 
Connection Charts 

e Figures 

Fig. 1 - R Relay Contacts 
Fig. 2 - Typical lAl System Com­

binations 

• 

• 

Circuit Drawings 

Fig. 3 - Line Circuit 202C or 230A 
KTU 

Fig. 4 - Line Circuit 202D, 230B, 
238A, or 239A KTU 

Fig. 5 - Common Equipment 238A 
KTU 

Fig. 6 - CoinmonEquipment 232A/B 
KTU 

Fig. 7 - Common Equipment 209A or 
212A KTU 

Connection Charts 

Fig. 8 - Lihe Circuit 202C/D, 
230A/B, 238A, or 239A KTU 

Fig. 9 - Common Equipment 238A 
KTU 

Fig. 10 - Common Equipment 232A/B 
KTU 

Fig. 11 - Common Equipment 209A or 
212A KTU 

1. 05 Due to extensive changes marginal 
arrows have been omitted. 

2. 00 GENERAL 

2. 01 The line circuits are so designed 
that they may be used in place of or 

in addition to existing components of the 
!Al key telephone system. The power 
failure feature is internally wired for each 
line. 

2. 02 The ringing circuit for each line 
is arranged for either metallic or 

grounded ringing. Use grounded ringing 
options when adding 202C/D and 230A/B 
key telephone units to existing systems 
of 202A and/or B and/or 212A key tele­
phone units. 
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SECTION C7l. 341. 3 

All line circuits in a given system 
should connect to the sarne··r.yp-e-·,~-·-
of common equipment. This avoids 
confusion of visual and audible 
signals having different timing inter-
vals within the same system. 

2. 03 The R (ringup) relay of each line cir-
cuit can be modified to provide a 

nonlocking arrangement. For this modifi­
cation move the upper wire-spring 
contact from its guide in contact position 
4 to the lower guide of contact position 5. 
Move the lower wire-spring contact from 
its guide in contact position_! to the 
upper guide of contact position l· Contact 
positions 3 and 5 are unequipped and the 
stationary contacts are unwired. (See 
Fig. I.) 

2. 04 The 238A KTU consists of nine 
. central office or PBX line CirCuits 

and common equipment on a 23-inch 
mounting. T:qe co~~<:l!l:_.e.s_u}pment consists 
of a time-out circuit and an electromechan-

-ical i~t~;rupter which provide_s £fishing, 
wjnking. rin!jin!j. arui busy-tgne si!jnal 
interruptions. For time-out purposes, the 
nine line circuits are internally wired in 
groups of four, four, and one, with the 
hrst group of four internally wired to the 
common equipment. The remaining two 
groups (four and one) are connected to the 
common equipment by means of removable 
metal straps •. This arrangement permits 
these groups to be connected to different 
common equipment or to an auxiliary 
time-out circuit. The auxiliary time-out 
circuit requires the use of a 30A KTU or 
equivalent and is shown in Fie:. 3, 4, or 8. 

2. 05 The 239A KTU consists of eleven 
central office or PBX line circuits on 

a 23-inch mounting. For time-out pur­
poses, the eleven line circuits are inter­
nally wired in groups of four, four, and 
three. These groups are externally inter­
wired at the factory by means of removable 
metal straps. This arrangement permits 
these groups to be connected to: 

e Same common equipment 

e Different common equipment 

e Auxiliary time-out circuits 
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2. 06 The 238A and 239A key telephone 
units are designed for large capacity 

centralized installations of lAl system 
equipment. The grouping capability of the 
line circuits for time-out purposes per­
mits wide latitude in installation flexibility. 
Fig. 2 shows some of the typical applica­
tion combinations offered by the two units. 

2. 07 Battery supply, lamp supply, LF and 
LW leads for both the 238A andl39A 

key telephone units are arranged in pairs 
for fusing of two lines each plus a si_g.gJ~ 
line. This permits connections to 
md1v1dual battery and lamp signaling 
supplies for each group. as required. On 
the 238A KTU separate groupings of the 
LF and LW leads are externally wired at 
the factory to the common equipment by 
means of removable metal straps. 

3. 00 POWER SUPPLY 

3. 01 When 101G power plants are used 
to power the systen'l..J.....Eelay:oper.a,ti.E.&.. 

battery anq __ g_~o_1,!_n.f}. shall be fr_p_lll.....the Ul.: .. 
volt de TALK (filtered) supply. This 
minimizes objectionable line noises which 
sometimes occur when 20-volt de SIGNAL 
(unfiltered) supply is used. 

3. 02 When 10 volts ac is used for lamps, 
power for running the KS-15900, 

List I interrupter motor can also be 
supplied from the same source. When 
computing the total simultaneous load that 
might be imposed on the power plant in 
such circumstances, consider the 0 30-
amp motor load as equiyalent to about 
eight 51A lamos. 

3. 03 When a lOlA power plant arranged 
for charge control furnishes power 

to the system, additional wiring is re­
quired under the following conditions: 

e When 202C/D, 230A/B, 238A, and 
239A key telephone units are used 
with the 232A/B or 238A key tele­
phone units as common equipment. 

e When 202C/D, 230A/B, and 239A 
key telephone units are used without 
common equipment. 

3. 04 When conditions in 3. 03 apply, a 
switching relay (17B KTU or 



equivalent} must be provided to control the 
operation of the CC relay in the charging 
circuit. Proceed as follows: 

1. Connect battery to the winding of the 
switching relay. Connect the other 
side of the winding to the terminal 
for grouped CO leads of all associated 
line circuits-.-

2. Connect the CC lead from the CC 
relay in the charge control circuit 
through normally closed contacts of 
the switching relay to ground. 

3. When a lOlA power plant arranged 
for charge control furnishes power 
to more than one system, connect a 
400A diode in series with each system 
lead connected to the relay con­
trolling operation of the CC relay. 

The switching relay operates whenever a 
line in the system is in use. The operation 
of this relay releases the CC relay, which 
in turn shunts the resistance regulating 
the low-charge rate. 

4. 00 DESCRIPTION OF OPERATION 

INCOMING CALL 

Signaling 

4. 01 When ringing voltage is applied to the 
ring side of the line on an incoming 

call, the R relay operates on the first half­
cycle as alternating current flows through 
contacts B4 of relay AH, R resistor, R 
capacitor~R thermistor, and secondary 
winding of R relay to: 

e Tip side of line (X option) 

or 

e Ground (.Y option) 

or 

e ST lead (Y! option}. 

On the other half-cycle, current flows from 
the tip side of line or ground through the 
R diode, bypassing the R relay. 

ISS 3, SECTION C7I. 341. 3 

The R relay operated: 

e Locks operated under control of A 
relay (202C and 230A}, or AH relay 
(202D, 230B, 238A, and 239A), 
over LK lead through the thermometal 
contacts of the TO relay in the time-
out circuit. --

e Connects ground to: 

(a) Heater winding of TO relay to 
start time-out. --

(b) Operate the ST relay which starts 
the KS-15900, List 1 interrupter 

(when using 232A/B or 238A KTU). 

(c) Lamp flashing circuit (when 
using the 209A KTU). 

e Connects lamp lead to flashing circuit. 

e Closes common audible signal cir­
cuit. 

4. 02 A shunt on the winding of the H relay 
serves to bypass ringing current on 

incoming calls, preventing it from opera­
ting falsely. This might otherwise occur 
when ringers are bridged on the station 
side of the line circuit. In the 202D, 230B, 
238A, and 239A key telephone units, con­
tacts B4 of relay AH and B9 of relay A 
shunt the winding O'i'the H relay. In the 
202 C and 230A key telephone units, contacts 
B4 and B5 of relay AH shunt the windings 
of the H relay. --

4. 03 The 317A varistor Rl protects diode 
R and thermistor R from transient 

currents. On the newei1ine circuits 
(202D, 230B, 238A, and 239A key tele­
phone units), a resistor was added in 
series with the 317A varistor for additional 
protection. 

4. 04 Use of the metallic ringing circuit 
reduces noise on the line due to 

cooling off of thermistor R and/ or ground 
potential differences. 

Answering an Incoming Call 

4. 05 When an incoming call is answered, 
ground is connected through the 
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SECTION C7l. 341. 3 

switchhook contacts of the telephone set to 
the A lead, operating the A relay. 

The A relay operated: 

e Opens locking path of R relay, 
releasing it (202C andZ30A). 

e Transfers lamp lead from flashing 
to steady. 

e Opens operate path of H relay (202D, 
230B, 238A, and 239A] or shunts H 
relay windings (202C and 230A). -

e Operates AH relay. 

The AH relay operated: 

e Opens operate path of R relay. 

e Opens locking path of R relay (202D, 
230B, 238A, and 239AT. 

e Operates TO relay in time-out circuit. 

The TO relay operated: 

e Opens heater winding of thermal unit. 

e Operates PF relay (209A or 212A). 

OUTGOING CALL 

4. 06 The procedure for originating an 
outgoing call is the same as for 

answering an incoming call except for the 
R relay functions. 

HOLDING 

4. 07 Operating the hold key in the telephone 
set will open ground on A lead and 

release relay A. -

The A relay released: 

e Operates H relay through transmitter 
circuit. 

e Transfers lamp lead, through opera­
ted EBM2 contact of AH relay, to 
wink-hold circuit, if provided, or to 
steady hold. 

The H relay operated: 

e Locks operated across the line as a 
holding bridge. 
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e Holds the slow-releasing AH relay 
operated. 

e Grounds HA lead to operate either the 
ST relay of the 232A/B or 238A KTU 
Or theWS relay of the 210A KTU when 
the wink-hold circuit is provided. 

Release of Holding Bridge 

4. 08 When a station picks up the line 
being held, the A relay operates as 

previously described.- The A relay 
operated releases the H relay, reconnect­
ing the central office or PBX line to the 
station loop. 

4. 09 A permanent signal, caused by the 
hold circuit not being released by 

a station, can be released from the 
central office or PBX by opening the line 
momentarily. This allows the H relay to 
release and restores the circuitto normal. 

DISCONNECTION 

4. 10 When a station disconnects on 
either incoming or outcoming calls, 

the A and AH relays release and the cir­
cuitrestores to normaL 

4. 11 A 317B varistor is connected in 
parallel with the winding of the H 

relay in the 202D, 230B, 238A, and 239A 
key telephone units. It shunts the excess 
currents applied to the H relay winding, 
preventing false operation which might be 
caused by either of two conditions: 

e Charging of capacitors in bridged 
ringers on the station side of the 
line circuit. 

e Switchhook bounce or handset 
fumbling at a station connected to 
the circuit. 

4. 12 The 317B varistor prevents cross­
talk. It passes voice frequencies, 

shunting them around the!:! relay winding. 

POWER FAILURE 

4. 13 Except for the loss of lg,c.ally powergd 
yisual and audible signals, du.Fing 

P.OWer failure conditions incoming and 
outgoing calls can be made through the 
power failure circuit provision. Incoming 
calls will operate bridged ringers on the 



line. A talking path is provided through 
the contacts of the released A and AH 
relays of the line circuit. - --

ELECTROMECHANICAL INTERRUPTER 
232A/B OR COMMON EQUIPMENT POR-
TION OF 238A KTU 

CONTACT 1 

4. 15 This contact is always open when 
interrupter is in its starting position. 

When closed, it completes an auxiliary 
operating path for the motor. If the ST 
relay releases before completion of a 
cycle, the motor continues to operate until 
the interrupter again reaches its starting 
position. 

Note: Under power failure conditions 
(blown fuse or interruption of com­
mercial supply), recycling to start 
takes place on power restoral. 

CONTACT 2 

4. 16 This contact furnishes an interrupted 
audible signal voltage to connected 

circuits. The contact is closed at the 
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starting position and remains closed for 
approximately one second after initial 
start of the interrupter. The contact is 
then open for 3 seconds. This cycle is 
repeated until operation of interrupter 
ceases. 

CONTACT 3 

4. 17 Operation of this contact closes 
ringing audible tone, when provided, 

to the circuits which require it. Its 
sequence of operation is the same as con­
tact 2. 

CONTACTS 4 AND 5 

4. 18 These contacts operate approximately 
0. 5 second on and 0. 5 second off. 

They control frequency of the flashing 
lamps indicating incoming calls. Current 
limitation is 2. 5 amp per contact. 

CONTACT 6 

4. 19 This contact is used for circuits 
requiring busy tone. Contacts 4, 5, 

and 6 have the same frequency of closure. 

CONTACTS 7 AND 8 

4. 20 These contacts control the station 
lamp wink circuit indicating a hold 

condition on the line. These contacts 
operate at a frequency of approximately 
0. 475 second on, and approximately 0. 025 
second off. 

References: 
SD-69203-01 
SD-69270-01 
SD-69288-01 
SD-69294-01 
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SECTION C71. 341. 3 

MODIFIED 
POSITIONS 

NORMAL POSITIONS 
(SIDE VIEW} 

Fig. 1 - g Relay Contacts 

20-LINE tAl SYSTEM 

238A KTU 

COM LINE LIN! LINE Lt'N! 
- -+~KT CKT CKT CitT 

1-4 5-8 9 1·4 

CONTACTS 

3 

239A KTU 
LINE LINE 
CKT CKT 
5·8 9-11 

~-- 9-LINE lAl SYSTEM ----

238A KTU 

r- 11-LINE tAl SYSTEM ~ 

239A KTU 

COM 
LIME LINE LINE LINE LIME LINE 

~·-~ICT CICT CICT CKT CKT CICT 

~~ 1-4 5-8 9 1-4 S-8 9- 1 

..... t ' ~oPt~'-\ , ,, , 
.... AUX ... TIME-OUT ..... .... ..... 

CICT 

4-LINE S·LINE 
r-lAl SYS ~ r-- lAl SYS--\ 

8-LINE 3·LINE 
,,...--lAl SYS--v-lAl SYS' 

138A KTU 239A KTU 

COM 
LIME LI'NE LINE LI'NE LIN! LINE 

- -+fKT CICT CKT CKT CKT CKT 
EQ 1•4 5·8 9 1-4 5-8 9-11 

AUX t t ... TIME• OUT ~· 
,, .... 

JCPI CKT~~ 1,-c~ AUX H ... ... TIME·OUT .... - CKT~ 
·3~~ux ... TIME-OUT ~ .... 

CKT)Cnl 
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KEYLESS ST 
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LINE CONCR CKT 

PS 

T 

R 

A 

MAX 20 LAM 
PER LINE C 

K~Ll 
('L 

TO KEY OR 
KEYLESS STA 
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...... 
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1 t......!!!!_ -20 
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lf0 I\.:./ ~ 
~ 

~MIO 
I 

I ~ 85 
I 

It;' .f'i2\ EMB ef I rfs4 
'C./ ~I 

I I 
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I 
I 

EBMrt 1 I 

I 
-20--o--+- c: 

I tEBMII 2L"' 315!l. 

IL I• 
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EBMI2~ 

I 
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r-> 

Mlo:t.......::..__ 13 

;, 
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0 

-@ 

USE WITH 
FIG.5,6,0R7 

AUX TIME-OUT CKT 

30A KTU (AS SHOWN) 
OR EQUIVALENT 

12 5 ....... IT ~ 
~~~ 

soon IJ 
~Vff\ I 2 ~ 

T..!!!.._l>;<.5TR JJ4BR 
2 

V 

~'"" A 
E 

I HAl 

0-161488 CONN 
OR EQUIVALENT 

0~ 
TO 14-26 V (BAT. 
DC PWR SUP. ="'-

--<+ HAl 

HA 

It_ 

r-< co 

COl 

01 r<t 
LK 

LKI 

-@- r<. 
TO 

TOI 

L( ) TO AUX REL CONT CHARGE 
- CKT (NOT REQ WHEN A 

€>- f-.--< LW 209A KTU IS PROVIDED) 

0® 
LF 

19 

CA OR CA I CONT CKT OR TO ~ 
] TO VIS a AUD SIG 

AI 410!l.Ul 
MBI~I• 0j STATION LINE CONCR 4 14 

>-< r' -20 I 
@ RN CIRCUIT 

-~ I• 9 
~INTERNALLY M6 It 

WIRED TO LG 
16 OTHER TERIL- ~4 

~ 
R R STRIPS P-1500!l. 2UF SA 

TO LAMP 
PWR SUPPLY 

TO 14-26V 
DC PWR SUP. 

[GRD 

±OR BAT. 

C'A"GRD 
'A" BAT. 

I 

IU REMOVABLE •I 
STRAPS 

S-2950.!1. 

~. 2U 

~;;ta-20 

IL 
t:::':\ I 
'0.7_ 2L 

I ~ R 31~A~ 400E 2 25 
2 D 

28 

1® 
I -INTERNAL WIRING ON 230A 

TO COMMON 
AUD CONT 
RELAY esT ®{G) 

~ KTU TERMINATED ON 
STRIP A ONLY 

7 

OPTIONS 

I 
WI~KING HOLD SIGNAL 

STEADY HOLD SIGNAL 

WITH AU XlLIARY TIME-!>UT CKT 

WITHOUT AUXILIARY TI~F.-OUT CKT 

INTF:RRU PTED CO!i AUD SIG USI\IG RE-LAY 
CONTROL CKT 227A OR STA LINE CONCR 

GROV!IlDED LINE RINGING 

GROU~ED LISE RIN"GING (INTERRUPTED) 
USI~G Rf.LAY CO~TROI~ CKT (211A OR 16A} 

METALLIC LI~E RINGING (FURNISRED) 

INTERRUPTED CO!II AUD SIG USI~G ELECTRO\!ECH 
I:-iTERRUPTER (COM F.QUIP PORTIO!': OF 238A OR 232A/R KTU} 

® STEADY COM AHD SIG 

TERM. Le 
--

* FOR THE 230A KTU THE FOLLOWING APPLIES: 
CXT 1 TERMINATES ON TS A 
CKT 2 TERMIXATES ON TS B 
CKT 3 TERMINATES 0!'4' TS C 
CIT 4 TERIHNATES ON TS D 

BATTERY AND GROUND FOR ALL CIRCUIT 
FUNCTIONS ARE T~R~I~ATED ON TS A. 

t MULTIPLE TO OTHER LINE CIRCUIT USING 
SAil& TIIIE·OUT CIRCUIT. 

Fig. 3 - Line Circuit 202C or 230A KTU 

G!)l,,,,,,,,,,l 
TO AUD 
SIG SUP 

~. 
GRD OR RG 

G)t Bl 

"" "] I 

l 
TO COMMON 

@ AUD SIGNAL 
Rl DR BZ 

l<D 
TO OTHER CKTS 
ASSOC WITH SAME 
COMMON AUD 

-
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WHERE DIFFERENTC): 138A 
c:::J: 239A 

o--o INDICATES REMOVABLE STIIAPS 

REF 
DESIO 

CKT 1 CKT 2 CKT 3 

A 7A 27A 78 

8 SA 28A 88 

c 17A 31A 17B 

TABLE A 
202D OR 2308 KTU • 

o--o INDICATES REIIOVABLE STV.PS 

REF TERMINAL L'!AD 
DESIG CKT 1 CKT 2 CKT3 CKT 4 DI!.SIONATION 

A 7A 78 7C 7D T I CO OR 

B SA SB 8C 8D R I PBX LIN!!. 

c 17A 178 17C 17D LINE RINGING 

D 18A 188 18C lSD H 

E lA llA 18 llB lC 11C ID liD T o--o o--o o---o o--o 

F 
2A 12A 28 12B 7C t2C 2D 12D R o--o o--o o--o o--o 

5A !SA 58 ISB sc !SC SD lSD 
STATIO!! 

0 o--o o--o o--o o--o L 

H 3A 13A 38 138 3C 13C 3D !3D A 
o--o o--o o--o o--o 

J 9A 98 9C 9D 

K 25A AUDIBLE 
SIGIUL 

L lOA I lOB I lOC IOD 

M 20A I 208 I 20C 20D LAMP WINK 

N 19A I 198 I 19C 19D LAIIP FLASH 

p 14A GRD RELAY 
POWER 

y 26A BAT. SUPPLY 

Q 4A I 48 I 4C 4D AI 

I I 
STATIO!! 

R 6A 6B 6C 6D LG 

s 16A GRD LAMP 

t OR 
POWER 

T 29A 2SA 
L8 

SUPPLY 

u 21A HA/HAl 

v 23A TO/TO! 
TIME•OUT 

lf 24A CO/COl 

X 22A LK/LKI 

• FOR 202D KTU USE TERMINATIONS FOR CKT 1. 

TABLE B 
238A OR 239A KTU 

TERMINAL ON 239A 
TERMINAL ON 238A 

CKT 4 CKTS CKT6 CltT 7 
278 1C 27C 7D 

288 8C nc 8D 

378 17C 37C 17D 

CltT 8 CKT 9 

27D 7E 

28D SE 

37D 17E 

CKT 10 

271!. 

281!: 

37! 

D §§!] §~ (§§!] ®§!I §~ (§§!] (§~ §§!] §~ 35F 

E !A t!A 21A 31A 18 118 218 31B IC 11C 21C 31C ID liD 21D 31D IE 111!. 211!. 311!! 
o--o o--o o--o o--o o----o o----o o--o o--o o----o o--o 

F 2A 12A 22A 32A 2B 12B 22B 328 2C 12C 22C 32C 2D 12D 22D 32D 21!. 12! 221!. 321!. 
o--o o---o o----o o--o o----o o--o o-----o o-----o o----o o--o 

SA !SA 2SA 35A SB 15B 259 3SB !C 15C 2SC 35C SD 15D 25D 35D 5:1: 151!. 2!Ut 35lt G o--o o----o o--o o--o o--o o--o o--o o--o o--o o--o 

H 3A 13A 23A 33A 3B 13B 238 33B 3C 13C 23C 33C 3D 13D 23D 33D 31!. 131!. 23E 331!! 
o--o o--o o---o o--o o--o o---o o-----o o-----o o--o o--o 

1 20A 40A 20B 40B 20C 40C 20D 40D 201!. 401!. 

It !SA 38A 188 38B ISC 38C 18D 38D 18! 38! 

L 19A 39A _19B 39B 19C 39C 19D 39D 191!. 391!. 

II ®~ ®§l @~ @~ @!)~ 
If @)§] @)~ @)§] ~~ @ §] 
p 9A 98 9C 9D 91!. 
y lOA lOB !OC IOD 101!. 

Q 4A 14A 24A 34A 48 149 24B 348 4C 14C 24C 34C 4D 14D 24D 34D 41!. 141!. Iilli [ill] 
o---o :>-------0 o--o o--o 00 c c o---o J 0 o---o----o---o 

R 6A 16A 26A 36A 68 168 26B 36B 6C 16C 26C 36C 6D 16D 26D 36D u 161!. Iilli ~ o---o J c <>--<l 0 a o--o o--o : ' o--o c a o--o 
s 29A 298 29C 29D 291!. 

T 30A, @)~ 30B, @ ~ JOC, @) §] 30D, @) ~ 301!., ~ ~ 
u• lG 110 ZIG 

v• 2G 12G 22G 

3G 130 •• 23G 
0 0 0 

x• 4G 14G 24G 

LEAD 
DESIGNATION 

CKT II 

7F T CO OR 
SF R PBX LINE 

17F LINE RINGING 

36F H 

IF liF 
o--o T 

2F I2F R o--o 
STATION 

SF 151" 
o-----o L 

3F 13F A o--o 

20F 
AUDIBLE 

l!F SIGNAL 
19F 

ZOG LAMP WINE 

lOG LAMP FLASH 

9F GRD U!.AY 
POliO 

!OF BAT. SUPPLY 

4F 14F Al o--o 
STATION 

6F 16F LG 
<>--<l 

291' GIUl LAIIP 
tOR POWI!.K 

30F,30G Lll SUPPLY 

HA/HAl 

TO/TOl 
TIIlE-OUT 

CO/COl 

LI:/LKI 

0 STEAPS MAY BE REMOVED AND TEEIII!CALS BYPASRD AS 1111CI!.SSA:IT llllllf A GROUP OF CIRCUITS CG!I!IECTS TO AN AUXIL!UY TIME·OOT 
CI:ICUIT OR OTHER CO!OIOir I!.QUIPIII!NT. 
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IB CH 
LO 

UN{: 

TO KEY EQUIP 
NO.IOI A OR 10 
(REMOVE HO 
LAMP) 

TOCOOR PBX 

2020 2308 239A OR LINE CKT PORTION OF 238A KTU 
' 

v-
T TX 

H 
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USE WITH 
FIG.5,6 OR 7 

AUX TIME-OUT CKT 
30A KTU {AS SHOWN) 

OR EQUIVALENT 

INTERNALLY 12 ~ ....... 
WIRED IN 4 

~,, ~ 
A®j ~ •II 

GROUPS SEE I I B 
..-T PI~ 

0 
I tM4 I TABLES A!tB 6 ~-

I ,.--..££!.~I ~ 

A. 
TO KEY OR 
KEYLESS ST 
OR TO STALl 
CONCR CIRC 

NE 
UIT 

PS 

l 
J 
A 

MAX 20 LAM 
PER UNE CIR 

CU~Tl 

TO KEY OR 
KEYLESS STA 

AI 

& 

-I;\ 

I 

It;\ 

p I 

~ 'I• p .., 

I tMB soon 1 

_ .fa\. I 2 ::ffi: 1 
~ ~!} _ >;<'"sT;~BR 2 / : L U -20 

31~B11 1801 
~ co ~•n 1 

r---
il A I LK 

lc~T ~-: 
·- _J 
400 

: fEBM 12 
~~-- OIOD AI 

II r TO INT 

11 I I 
WIRED -.. D-1614B8 CONN 
ON 238A OR EQUIVALENT 

I F. 84 
I I 1 KTU TO 14- ~ 

89 ' I 
I 1 I I 

~ 
26V DC BAT. 

I 
I I 1 ~kV 

PWR SUP. 

I k. HA 
--L.o I HAl-.. 

MIOf I •It--o-+. I I I 
I 

Ml l ..... 
I '851! 1 I IL .:f 

EMB8f I 
I II k9 r-<. 

co 

l I EBM2f I I COl 

I 1 ~ I fD- -< • 
..... 

LK 

I 

~I I 

LKI 

-20~EBM 
I 

I II 2L : r k0 -<t_~ 
TO 

'l 315Jl II I 
...... TOI 

...... 
IU 2U 4. .. 11· 

) TO AUX RELAY CONT 
-20 

f:0 ---< LW CHARGE CIRCUIT 
410.1l 

0 ® 
LF 

I ~ Mtof I 

% 
LG 

I":J' 
Q TO VIS AND AUD SIG 

CA OR CAl CONT CKT OR TO STA 

p M6 't ' II @l (f) LINE CONCR CKT 

TO LAMP 
PWR SUPPLY 

TO 14-26 V 
DC PWR SUP. 

[" ±OR BAT. 

(~"BA~.l 
.~ 

s 

-I-0 

lf;\ 

.., 

P-1500.1l 
•I 

S-2950.1l 

-20 
.... 

0tl 
1® 

'--INTERNALLY WIRED 1!\! 

TO COMMON 
AUD CONT 
RELAY 

OPTIONS 

c~y>- kV 
®~ 

i
WINKING HOLD SIGNAL 

STEADY ROLD SI~AL 

WITH AUXILIAU TI~&·OUT CKT 

WITHOUT AUXILIARY TIIIE·OUT CKT 

I~TERRUPTED COMMON AUD SIG USING RELAY 
CONTitOL CKT {227A OR STA LINE CONCR} 

® GROUNI!ED LINE RINGING 

GROUPS SEE TABLES A!tB 

® GROUNDED LINE RINGING (INTERRUPTED) USING 
RELAY CONTROL CKT (211A OR 16A) 

®*METALLIC LINE RINGING 

® INTERRUPT&D COil AUD SIG USING I:LECTRDMECS 
INTERRUPTER (COli EQUIP PORTION OF 238.1. OR 232A/B ITU' 

® STEADY COM AUD SIG 

I R ~ RN I 51.1l 

M4 R 2~F ® i Bl 

IU IL 8h BAT.,_,+ 
OR IOSV- TO AUDIBLE [ + J ~2L \X) 

R 
I RI6Ji)! 

@. J g~DR GRD SIG SUPPLY 
400E 2 317A I 

10' '(®.,~"J 
TO COMMON 

l(0 
t AUD SIGNAL 
t RIORBZ ,. 

- ®.l@ 

'----T 00 THER CKTS ASSOC 

* FURNISHED ON ALL Lilli CIRCUITS. 

t 
.:f 

FURNI11RIED ON 238.1. ITU ONLY. 

STRAP TO OTHER LINE CII:T USING IIAIIE 
TIIII·OOT CKT. 

WITH SAME COM AUD 

Fig. 4 - Line Circuit 202D, 230B, 238A, or 239A KTU 
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-

USE WITH 
FIG.30R4 

ISS 3, SECTION C71. 341.3 

COMMON EQUIPMENT 
PORTION OF 238A KTU KS-15900LI * 

TOPWRSUP.["' r;;.-uu--u-u_u_'l ~r~·_!!~~ 
FOR MOTOR 1ov± I 40~ ! ' I I I 

r ST I I 1 I M I 
CKT I THRU 4 I 2. r--1 21 I I 2 I 
INTERNALLY WIRED ® I ·~-.,~....--.-,1-"-f-( 
oN 238A KTu --, HAl K 1 3T 3B -zov I ~ t

1 
1 (:3 0 1 1 

_______ j-_HA ___ -------=r-1 ~G--1{~--....1 soon I I I I 
.---------...::.:.::--------1-.c.{ IG -----, 2 ~I I I I I 

2 . A I .1~-, I : I I I 
40AOA I~ l®: .I.2_l I : r----31TO 

2 
I I I I 

co I I I I 4TF
1 f~BF I I I I .--------------~----------------~~~3G 500Jl : I I I 

LK . I ...--- il I I 2. I I ..---------='----------1--H 4G rv- -zovl I 1 

, I >-< I 4BR ~~ 5TR I I I I 
~~ il I I 

TO _,....., 112!l. I I I I I ~----------~----------------~~~------+-----~~--~ I 
TO CKT REQ AUD TONE OR TO r:ATI OR RO I '2F' 51 I :15 I 
KEY TEL SYS NO. SA l 1 l I I l I 
TO AUD TONE SUP. OR TO (AT I >-< 8 8 
CONTROL CKT OR GRD .::..:...------.,....{ 1;!!:: I I I 3 I 

TO CKT REQ BUSY TONE ~BTl OR BZI 4F)---------------...:6~1:-< I :+'IS:...__..., 

TO BUSY TONE SUP. OR (.!:B.:..T.::O:!!R..!B~Z'-----.J...f I~ 9: 
1

1 

I ll9 l 6 
CONTROL CKT - I ..;....,.) I I I I .!:L!..F~O:!!R..::L:!.I-!=C:!!KT.!.....!.I~&w;2:....t;__ __ -l,-4.,(sG r-MAX 50 LAMPS I =::r I ":..::- PER LEAD I I I 

ro KTS NO. SA OR, ,;:;LF;....:;O;.;.R..:L;;..I _____ ___,f-11-+~,....., 101 1 l1o 
TO VIS AND AUD _,. ' 156 I I H"'----. 
SIGNAL CONT CKT LF OR Ll CKT 5 a 6 t ; j >i) I 

LFORLI H I~ 131 I 
r-

---------L::.:F....j ..:.;....:;:.:...:.:..._ ______ t __ -+---1"f-:T~~ I 
LF OR Ll CKT 3 a 4 , ?"""'-. 

LFORLI H I ~ IS: 

MAX 36 LAMPS 
PER LEAD BUT 

~~~-----1-~,1 ~~ I 
LF OR Ll CKT 7 8 8 t ,.; ~ 
.::.:...;==.!........!:::!.!....C~~---lH---l~~M(~2 19 11 
LF OR Ll CKT 9 + ,.-... 

-------+..J ~TLx~;;~~ '-I '-::-') 1171 
(,...~IL~WO~RwL~I~C~KT~I&~z~t~--~~,...~~ 

R1~ ~ 
'I 17G - >-< 151 

LWOR Ll PAIR 

LWOR Ll CKT 58 s+ 

LW LW OR Ll CKT 3 84 t L...-------___,::.::...t 

H 1 ~;~--------4------+~~~~01~ 

)I~ 1s1/ I H I ~'1---------~f--------t-+-+-+~:, ~=--....~ 
..... ~8~ I I : 
,... r-- 21 I 121 

t I I I '-~i)-------------lL--------1-+H...:!!-<, I I 
LW~R Ll CKT 9 --, r--

,.-+_ ,BAT.ORGRD l...l ~ : : : ,. ~;)-------------------__J i . 

LWOR Ll 

LWOR Ll CKT 7&8+ 

TO LAMP POWER I l
:!.BAT.ORGRD I 96}-------------1 I I 

SUP. OR GRD ++,BAT. OR GRO I ;;..< 1 I I I ~i)--------------------~ 
. .:.-:....:..:• B::::A:..:T:..:· O::::R:..G:::R::.:D:.__ _____ .!.....ll ~ : I I : 

------------:.!.R!!...1N • R,RI OR RN CKT 5 THRU 8 t l >- 7 I : (:7 l 2 

[

R,RIORRN CKT I THRU 4+ I >- 4 1 : I ~1 4 

[

R OR Rl R,RIOR RN CKT 9 I >- I *CONTACTS 
.:.:....::::..:...:;~ R Rl 0 I ':- I I SHOWN IN STG 

• R RN ~FI _j L _:'~I~I~N- - J 
KTSNO.&A BORBI [BORBI CKTITHRU4t : ~ jom;;s----------

B OR 81 CKT 5 THRU B t I >-< I ~ WITHOUT AUXILIAHY TIME•OUT CltT (FUl!NISHED) 

B I I ~~) I S WITH AUXILIARY TIU·OOT CltT 
----------------------~~ BORBI CKT9t ~ 

B OR Bf I ~) 1 T 238A ltTU FURNISHED WITH INDICATED CIRCUITS 
~..:..;...;:.:.... ________ H27F) I EXTERNALLY STKAI'PEil AT FACTORY. 

[

GRO OR R GRD >-< I 
TO AUO SIG PWR SUP. r.;.,' .>----j ~) 
g~/IS AND AUD SIG BAT.

1
::t,OR 105V± 1.!..1 1 ~"""'. : 

TO 14-26V ("A"BAT. 
OCPWP SUP 

/ I~ I 
1 -zovl 
~------::.:..1 

Fig. 5 - Common Equipment 
238A KTU 
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ISS 3, SECTION C71. 341.3 

USE WITH 
FIG. 3 OR 4 

HAl 

HA 

232AIB KTU t 
r--- ---------------------------, 

TO PWR SUP. [,:=G::;R~D:.._ __________ ...J..{Z7 I : 

FOR MOTOR IOV± 
1 

: 

I 

® 
I 

2 

3T 

soon 

2 

"L.:.---+-=<: 

KS 15900 Ll * 
~~"i~~R_R_U!'!~~--; 
I I 

~ M : 
I 2 I 
I o 

:e 1 : 
I : 
I I 
I I 
I "~:E j® i r----3...,: 'TO z I I 1.: 

~~C~O----------------+-~I 37 4TF lf{F-BF 
1 soon 
I 

r-L~K-------------------ir--r{38}----t--_,---~1 ~'X~J=z _ _. ___ 20V 

4BR ~ 5TR 

'- : ,...... 112.Cl 
TO -- 36}--------t-----------'--~~--_. 

b~~~~~~~~~fATONE cA~T~I~O~R~R~O~-------------T-<1 ~r-------r-------------------------~5< 
TOAUDTONESU~OR fAT I ><}-------+--------------------------8~ TO CONTROL CKT OR GRDI...; 33 

TO CKT REQ BUSY TONE (an OR BZl I ~}------<1---------------6~ 
TO BUSY TONE SUP. OR f8T OR BZ : >-'<

31 
9 

CONTROL CKT ..-, J....: )------i--------------( 
LFOR Ll :?;) 

TO KTS aA(LF 

LF 

-
MAX 36 LAMPS 
PER LEAD BUT 
NOT TO EXCEED 
50 LAMPS PER 
PAIR 

LF OR Ll 

LFOR Ll 

LFOR Ll 

LFORLI 

LFOR Ll 

LFOR Ll 

LFOR Ll 
..... 

,...-LWOR Ll 

LWOR Ll 

,....- :r--:--
r- MAX 50 LAMPS 

PER LEAD 

: ~ 10 >' ~~--~~--~~----------~< 
I 3 

H I ~;---+----f--------13-< 
/ I >;< 

H : >s<r---+----t-------...:16-< 
;>: >;< 

H I >s<~--t---+-------i'79< 
"- 1 '-" II 

I 17 
r, '7i' 14 

H ~ ~~~ 
I 12~----1!------t-----+-i-+---'.::..~ < 

LW OR L1 >I ~;----t---;------iH-+-..:.15=-( 
LWORLI HI~ ~ 

.._ _____ L_W-t-i LWORLI ;::I X 18' 

TO VIS [LI LW OR Ll H I 8)------i----'1'------H-+-+....:..::-<, 
AND AUD - ;:.;_....:..;.....::;;._ ______ t-+-t"<l6 

SIG CKT -~ LWORLI >I ~)----t----..L..-----+-+++.::2;:...1-{ 

TO LAMP 
PWRSUP. 
OR GRD 

LWORLI HI X 
'+ '-1 ~ (-,BAT. OR GRD ,---., 

l±.BAT.ORGRD 
1 ~~,,~====~==============~~J 

±,BAT, OR GRD : ~)----+--------+---' 
=±~,B~A~T~.O~R~G~R~D------~: ~;----t--------t----' 
R,RIORRN I X ~ 

RN If~ _' 
-------~~~--'--~ ~R~,R..:.I..:.O..:.R....:..;.RN~-------~~~'2Z;--~=+======~B~F==~~t----j-7~ TO VIS (j - or~ 

AND AUO l..!'!..2!i.!!!.j R,RI OR RN 11.'23' ; ~ 
SlG CKT B OR Bl I '-...I L---->---!-

BORBI l : ~lo 
r--------i ~B~O~R~B~I~-------~ l IU~ M8 

I BOR Bl : P·IOOtl ~-ZOV 
TO AUDSIG ~A.,;:T,...:,f~.Oi::R;;:------+I 1 39'1 2L I• 

I I 

' I 
I 
I 

I 

l:: 
j:: 
I 
I 
I 
I 
I 
I 
I 

I 

I 
I 

10 

13 

~~~r-:, 

1 3 

1 6 

A 

4 

A 

: ~i;-1-<>...z..;L 5 
I 

jEJA7 

::=120 8 ! 1a a A 

I 21 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

\ ~ ~ l 2 

'*CONTACTS 
1 SHOWN IN 
: STARTING 
I POSITION I 
L.-----------1 

[]

RD OR RG )- I ,c:. 2U 

ty\ V S·lOOtl 
PWR SUP. l....;..0;;.;5;;.;V;_:;± ______ ...;I...!./+~.___ r--""'bPtlillc'f---------------~ 
TO MANUAL [L '-',------ : ® WITHOUT AUXILIARY TIIB•OUT CltT 
INTERCOM R I '4Q' 1 ® 11ITH AUXILIARY" TJIIIt-OilT CltT 

STATION T I /:::::
30 

: t 011 232A XTU, ST AIID TO RltLAY BATTRRY CONNECTIONS 
Tlllll!IATE ON TRRIIlNAL 39 •• 4 OF BF RltLAY IS NOT 

TO 14·Z6V DC (A BAT. I ~l---20V ~ :!-:~y ~E 4~1~F ~ T=~A.:' t~2=u~ruBLir:;~~:~ 
PWR SUP. A GRD 1 ~ I• ~ SUPPLY OIOUIID AND B 011 Bl LIADS. 

L,_. _______ ..; 

Fig. 6 - Common Equipment 
232A/B KTU 
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ISS 3, SECTION C71. 341.3 

US£ WITH 
FIG.30R4 

0 •209A 

209A OR COMMON EQUIPMENT D 
PORTION OF 212A KTU = ZIZA 

,----------------------~ 

I TO I 
I •II c I 
I 4 3 I 

I I 
I 4BR s-

340 .n. I 
.------------__;:C:..::O:..._ __ _:I-{ 3BF P-255 .n. I 

I I 
LK I 2 I 

~----------------~----~~ -20V I 

Lf (CKT I) 

LF (CKT 21 

TO 

REMOVE STRAP 
WHEN WINK 
HOLD IS USED 

±OR LB{CKT I) 

±oR LB(CKT 2) 

±oR LB(CKT 3) 

I I 
I 

FB 
6 

----1------L-F-i Lf (CKT 3) I 

8 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

RN 

B OR Bl 

TO LAMP 
PWR SUP. 

LF (CKT 4) 

LF(CKT 5) 

±ORLB(CI<T4) 

±OR LB(CKT 5) 

I l±OR LB(CI<T6l 

lLF(CKT6) 

* WINK lG=:J 
HOLD W;:----------' 
CI<T S~-----~--~ 

NOT 
REQUIRED 

TO 14 -26V DC (B BAT. 
PWR SUP. B::..::,G:..:;RD:.,_ __ W, 

STRAP ONLY WHEN CHARGE 
CONTROL CI<T IS PROVIDED 

TO CHARGE (, 

;~:~~~~v~~lD'-c""c'---.. 

I 
L __ 

FA 

-20 

4 3 

6 5 

PF 

-20 

II 

-20 
235 ..n. 

13T 

roo..n. 

12 

I 
I 
I 
I 

_ ____ _j 

* !!'OR COTfi'I&CTIOI'fl, Silt C SltCTION ENTITLED tAl lti:Y 
TELI!:P!IO!Ilt S\'STIJI, LAIIP WIIIJt ClltCUIT. 

Fig. 7 - Common Equipment 
209A or 212A KTU 
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SECTION C71. 341. 3 

TABLE C 
202C/D KTU 

WBERI!: DIFFERENTO= 202C 
D= 202D 

o--o INDICATES REMOVABLE STRAPS 
REF TER'IINAL L£AD 

DESIO DESIGNATION 

A 7 T j CO OR 
B 8 R I PBX LINE 

c 17 LINE RINGING 

D 18 H 

E 1 11 T o--o 

F 2 12 R o--o 
5 15 

STATION 
G L o---o 

H 3 13 A o--o 

J 9 

K 25 
AUDIBLE 
SIGNAL 

L 10 

II 20 LAIIP WINK 

N 19 LAIIP FLASH 

p ®~ GRD RELAY 
POWER 

y 26 BAT. SUPPLY 

Q 4 Al 

R 6 LG 

s ®~ GRO 

T 29 
tOR 

u 21 

v 23 

w 24 

X 12 

WHERE OIFFERENTO= 238A 
D= 239A 

LB 

HA/RAl 

TO/TOt 

CO/COl 

LIVLK1 

o--o Il'llliCATES REMOVABLE STRAPS 

STATION 

LAMP 
POWER 

SUPPLY 

TIIIE•OUT 

; 

TABLED 
230A/B KTU 

WHERE DIFFERENTQ= 230A 
c::Jz 230B 

o---o INDICATES REMOVABLE STRAPS 

REF TER'IINAL 
DESIO CKT 1 CKT2 CKT 3 CKT4 

A 7A 7B 7C 70 

B 8A 8B sc 80 

c 17A 178 17C 17D 

D !SA 188 !SC 180 

E !A l!A !B 118 IC llC !D !lD 
o--o o---o o--o o--o 

F 2A 12A 2B 128 2C 12C 2D 120 
o--o o--o o----o o----o 

SA lSA 58 158 5C lSC 50 15D G o----o o--o o---o o---o 

H 3A 13A 38 138 JC 13C 3D 13D 
o--o o----o o--o o--o 

J QA 9B 9C 9D 

K 25A 

L lOA lOB I lOC 100 

II 20A 208 I 20C 20D 

N 19A 198 I 19C I 19D 

p ®~ 
y 26A 

Q 4A I 48 I 4C I 4D 

R 6A I 68 I 6C I 6D 

s @)~ 
T 29A I @!) ~ 
u 21A 

v 23A 

• 24A 

X 22A 

TABLE E 
LINE CIRCUIT PORTION OF 238A OR 23U ltTU 

TERIIINAL ON 239A 
REF 

DESIO TERMINAL ON 238A 
CKT 1 CKT 2 CKT 3 C!CT 4 CKT 5 CKT 5 CKT 1 CKT 8 C!CT 9 CKT 10 

A 7A 27A 78 27B 1C 21C 70 27D 7E 27E 
B BA 2BA 88 288 BC 2BC 80 28D BE 28E 

c 17A 37.\ 178 378 17C 37C 170 37D t7E 37E 

D @)~ @~ §§!] @)~ @§!] @)~ (§§!] @)~ @)~ 35F 

E tA llA 21A 31A 1B 118 21B 31B lC llC 21C 31C lD llD 210 JlD 111 llE 21! 31lo. 
o----o o--o o----o <>---<> o--o o--o o--o o----o o---o o--o 

F 2A 12A 22A 32A 2B 128 22B 328 2C 12C 22C 32C 2D 12D 22D 32D 211 12E 221t 32E 
o--o o--o <>---<> o----o o--o o--o o--o o--o o---o o--o 

G SA 15A 25A 35A 5B 158 25B 35B 5C 15C 25C 35C SD 15D 250 35D 5E 15E 25E 35E 
o--o o--o o--o o--o o--o o--o o----o o--o o--o o--o 

H 3A 13A 23A 33A 38 138 23B 338 3C 13C 23C 33C 3D 13D 23D 33D 31!: 13E 23E 33E 
o---o <>---<> o--o o--o o---o o--o o--o o--o o--o o--o 

J 20A 40A 208 408 20C 40C 200 400 20E 40[ 

It 18A 38A 188 38B 18C 38C 18D 38D lBE 38E 
L 19A 39A 19B 39B 19C 39C 19D 39D 19E 39E 

" ®~ ®~ ®~ ®~ @!)[§] 
N @)§] @)§] §§I @)§] @)~ 
p 9A 9B 9C 90 9E 
y lGA lOB toe lOD tOE 

Q 4A 14A 24A 34A 4B 148 24B 348 4C 14C 24C 34C 4D 14D 24D 34D 4E 14E ~~ 
0 0 o------o o---o c c 

.S.A 16A 16D 26D 3611 5lt ~[ill] R 26A 36A 68 168 2fi.B 36B 6C 16C 26C 36C 5D 16E 
o--o c.------<>' o-----o 0 ' ' c C>--------0 

s 29A 29B 29C 290 29E 

T 30A, @)~ lOB. ®~ 30C, @)[§] 30D, ® ~ 301., @) ~ 
u lC llG 21G 

v 2G 12G 22G 

" 
3G 13G 23G 

X 4G 14G 24G 
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LEAD 
DESIGNATION 

T CO OR 
R PBX LINE 

LINE RINGING 

H 

T 

R 

STATION 
L 

A 

AUDIBLE 
SIGNAL 

LAMP WINK 

LAMP FLASH 

GRD RELAY 
POWER 

BAT. SUPPLY 

Al 

LG 
STATION 

GRD LAMP 
POWER 

± OR SUPPLY 
L8 

HA/HAl 

TO/TOt 

CO/COl 
TIME-OUT 

LIVLKl 

LEAD 
DESIGNATION 

CKT 11 

7F T I CO OR 

SF R I PBX LINE 

t7F LINE RINGING 

36F H 

lF llF 
o--o T 

2F 12F R o----o 
STATION 

SF lSF L o--o 
3F 13F A o--o 

20F 

18F AUDIBLE 
SIGNAL 

t9F 

20G LAMP WINK 

tOG LAMP FLASH 

9F GRD RELAY 

lOF BAT. 
POWER 

SUPPLY 
4F 14F .u 
o--o 

IF l6F 
o---o 

STATION 
LG 

29F GRD LAIIP 
tOR POUR 

30F, 30G LB SUPPLY 

HA/HAl 

TO/TOl 
TID-OUT 

CO/COl 

LK/LII:l 



ISS 3, SECTION C71. 341.3 

USE WITH 
FIG. 9, 10, OR II 

OPTIONS 

WITII AUXILIARY TIME-OUT CI<T 

LINE CKT 202C/D, 230AIB, 
239A,OR LINE CKT 

PORTION OF 238A KTU 
SEE TABLE C, 0, ORE 

CO OR PBX[T 

ll N E _R"------{ 

KEYOR [~ .KEYLESS R E 

~i~ ~~NE F 
CONCRCKT A H 

KEY OR 
KEYLESS 
STATION 

AUX TIME-OUT CKT 
30A KTU (AS SHOWN) 

OR EQUIVALENT 
NOTE I 

14-26VOC (a~T. 
3 

PWR SUPPLYL 4 

9 

STRAP TO OTHER 
LINE CKT ASSOC 
WITH SAME COM 
AUDIBLE SIGNAL 

MAX 20 LAMPS 
PER LINE CKT ~® @ JCOMAUO 

.,_ ..... "-_:;S..;.T CONT REL 

1 
CIRCUIT 

® 

TO AUX REL 
CONTROLLING 
CHARGE CKT ( 

~'!tOETN ~~N~ --L.. 
CKT CONN TO 
A 209A KTU 

@ 

@ 

@ 

TOI 

TO 

COl 

co 
LKI 

LK 

'----'--- STRAP TO OTHER LINE CKT 
USING SAME TIME-OUT CKT 

LFJV!S a AUD 
r---------.......;L:;;;.;W SIG CKT 

HAl 

Lf 

i
tWINKING ROLD SIGNAl. 

ST!ADY HOLD SIGNAL 

twiTHOUT AUXILIARY TIIIIE·OIJT CI<T 

II*TERRUPTED COli AUD SIG USING RELAY 
CONTROL CltT { 227A ltTU OR STA LINE COIICR) 

LAMP l±OR LB 
POWER 

LW 

SUPPLY G;..;R.;.;D;_ __ --{ 

@ GROUNDED LINE RINGING 

® GROUNDED LINE RINGING (INTERRUPTED) USING 
RF.LAY CONTROL CKT (211A OR 16A KTU) 

®*METALLIC LINE RINGING 

(!)t INTl.RRUPTED COM AUD SIG USING ELECTROM&C!I 
INTERRUPTER {COM EQ PORTION OF 238A OR 232A/B 
ltTU) 

® STP.ADY CDM AUD Sl G 

* FURNISIJBD ON ALL LINE CIRCUITS. 

t FURNISII&D ON 238A UU ONLY. 

14 -26V DC r~AT. 0p 
PWR SUPPLY lG:.:R:.:D:__ ___ 0 
KEY EQUIP 
lOlA OR IOIB (H.__ ____ (n\

0 (REMOVE l_'- ~ 
HOLD LP) 

RN 

B OR 81 

BIOR BZJ 
AUO SIG OR 
COM AUD SlG 

Rl OR BZ 

Note 1: PROVIDE All AUX TIIIE•OIJT CKT FOR !:ACH ADDITIONAL 
1A1 SYSTEM USING THE SAMlt COMliO!I EQUIPIONT. 

· Note 2: ORDER AND !'LACE LOCALLY. 

Note Ji 
(a). 238A XTf!: LINlt Cl:T t TIIRU 4 IS INTERNALLY 
IIRED TO TH& CmrMON EQUIPMENT PORTION' OF THE UNU. LINE 
CXT 5 THRU 8 AND CKT 9 ARE EXTERNALLY STRAPPED TO THE 
COMMON EQlJIPMltNT. · REMOVE EXTERNAL STRAPS AND BYPASS AS 
NECESSARY WHEN CKT 5 THRU 8 OR CltT 9 CONNECT TO AN AUX 
TIIIE·OUT CltT OR TO COMMON EQUIPIIENT OTII&R THAN TKAT 
PROVIDED IN THE UNIT. (INFORliATIO~ 0~ LF.LW.RN.AND B OR 
Bl L!:AD STRAPS IS INCLUDED WITH FIG. 9) 

{b) 239A KTU: LINE CKT 1 THRU 4, 5 THRU 8, 9 TIIRU It 
AR& ltXTERNALLY STRAPPED.· REMOVE EXTl.RNAL STRAPS AND 
BYPASS AS NltCESSARY WHEN Cl<T I THRU 4. 5 THRU 8, OR 
9 THRU II CONNECT TO DIFFERENT COMMON EQUIPMENT OR 
TIME•OUT CIRCUITS. 

Fig. 8- Line Circuit 202C/D, 230A/B; 238A, or 239A KTU 
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( 

( 

238A KTU: 
Removable straps connect the LF, LW, RN, and B or B 1 leads of the line circuits 

to the common equipment portion of tile unit. Remove appropriate straps from individual 
or groups of line circuits when the reasons shown apply. 

When Providing Aux Lamp 
Flash Relay Ckt (Ll Leads) 

When Providing Steady Hold 
Lamp Feature or Aux Lamp 
Wink Relay Ckt (Ll Leads) 

When Providing Z or I 
Option for Individual or 
Groups of Line Ckt 

When Providing Z or T 
Option for Individual or 
Groups of Line Ckt 

L.F Lead Straps 

i 
Ckt 1 & 2 
Ckt 3 & 4 

{ Ckt 5 & 6 * Ckt 7 & 8 
Ckt 9 

LW Lead Straps 

1 
Ckt 1 & 2 
Ckt 3 & 4 

{ Ckt 5 & 6 
* Ckt 7 & 8 

Ckt 9 

RN Lead Straps 

Ckt 1 
Ckt 2 
Ckt 3 
Ckt 4 

{ Ckt 5 Ckt 6 
* Ckt 7 

Ckt 8 
Ckt 9 

Line Ckt 
Terminal 

36E 
37E 
38E 
39E 
40E 

6F 
7F 
SF 
9F 

lOF 

Common Equipment 
Terminal 

5G 
6G 

25G 
26G · 
36G 

7G 
8G 

27G 
28G 
38G 

(bypass as necessary} 

ZOA 

~ 40A 
20B 
40B ZZF 
zoe 

i 40C 
20D 
40D 24F 
ZOE 26F 

B or B 1 Lead Straps (bypass as necessary) 

i 
Ckt 1 18A 

~ Ckt 2 38A 
Ckt 3 I8B 
Ckt 4 38B Z1F 

( Ckt 5 I8C 9 l { Ckt 6 
38C 

~ * Ckt 7 18D 
Ckt 8 38D 23F 
Ckt 9 ISE 25F 

* When circuits 5 through 8 or circuit 9 connect to common equipment other than that 
provided for in the unit. 

USE WITH 
FIG.B 

COMMON EQUIPMENT 
PORTION OF 238A KTU 

ISS 3, SECTION C71. 341.3 

[
>-@ 

® *400A ~ }® 
HAl DIODE 2 ~ r----------- )>--....;..;;""------------<1~ ~ 

® ~)TO AUO TONE SUP., 

TO KTS [ 
NO. 6A 

& : CONT CKT, OR GRD 
~)TO CKT REO AUO 
~ TONE OR KTS NO. 6A 

~)TO BUSY TONE SUP. 
~--- : OR CONT CKT 

.:..;To=------------f~JD :.:~::,~ •~• r-------------i CO CO 1,2,3,AND4 ON 
:::::...------------136 ----- 238A KTU ONLY 

i p 

.,_L;:.:K;:__ __________ -{4G ---~~ 

,.-LF OR Ll (CKT I 8 2)t 

LF OR Ll 

LF OR Ll (CKT 5 86)t 

LF LF OR Ll 

LF OR LI(CKT 384lt 

TO KTS (!::!.._ LF OR Ll 
NO. 6A 

LF OR LI(CKT 788 )t 

TO VIS [~ "~ '"on .,t 
AND AUD 
SIG CKT LWOR LI(CKT 182)t 

Ll 

RN 

;;;;......__ LW OR Ll 

LW OR LI{CKT 586)t 

LWOR Ll 

LWOR LI(CKT 384)t 

r- LWOR Ll 

LW OR LI(CKT 7 8B)t 

LWOR LI(CKT 9)t 

[

±, L8,0R GRD 

~g::R ±, LB, OR GRD 

~~p:~~ ±, LB, OR GRD 

±, LB, OR GRD 

rR,RI,OR RN(CKTI THRU4)T 

R, Rl, OR RN (CKT 5 THRU B)t 

"~) 
r--t~ 

;>< 
" 5~ ----1 >-< 
~ ~) 

r------1 ~} 
~ ~ r----1 ~1) 
~"'7G 

r------1~ 
~~ 

r------1>-< 
_;;>-< 

BG 

r------1~ 
'>-< 
" 28G 

-----:1_~ 
''-' 

Q 
~ 

R, Rl, OR RN (CKT 9) t ~ 
ro "' [ "" NO. 6A R, Rl, OR,RN >-< 
OR VIS 28 

AND AUD B OR Bl 8 OR Bl (CKT I THRU 4)t 
'::::-

SIG CKT '2W) 
(CKT 5 THRU B)t >-< 

BOR Bl 

8 OR Bl 

(CKT 9)t 
23F) 

B OR 81 a B OR Bl 
7F 

"---' 
AUD SIGNAL(BAT., +,OR 105V ± ~ 
POWER~ 
SUPPLY ;;;.:GR.;.:D;...,::;OR:.:....:,:R.::.G _________ ,,,..-

POWER [IOV + ~ 
SUPPLY40F 
FOR MOTOR GRD39F 

14-26VDC ("A"SAT. Q 
PWRSUPPLY e 

MAX 36 LAMPS 
PER LEAD BUT 
NOT TO EXCEED 
50 LAMPS PER 
PAIR 

----{SUP. FOR TERM. 5G,I5G,25G,835G) 

----{SUP. FOR TERM. 6G,I6G, 26G,8 36G) 

----{SUP. FOR TERM. 7G,I7G, 27G,8 37Gl 

----{SUP. FOR TERM. BG,IBG, 2BG,a 38G) 

OPTIONS 

® WlTKOIIT AUX TIB·OUT CXT (!I'UIINISQD) 

® WI'nl AUX TIU:·OUT CII:T 

* OIIDIIll AND PLACS LOCALLY. 

t 23BA II:TU FURNI&HIID 'Wl'TK LIN& CilllCiliTS 
(INDICATJI\D IN PARIIITllli:SIS) EXTERNALLY 
&TRAPI'IIl AT FACTORY. 

Fig. 9 - Common Equipment 
238A KTU 
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ISS 3, SECTION C71. 341.3 

USE WITH 
FIG. 8 

MUL T TO OTHER AUX 
TIME-OUT CIRCUIT 

HAl 

® 

LF 

COMMON EQUIPMENT 
232

As/B KTU TJ KEY OR KEYLESS 

STATION FOR 
l MANUAL INTERCOM 

AT) AUO TONE SUP.,CONT @1-------- CIRCUIT, OR GRO 

ATI OR RO'l CKT REQ AUD TONE ® .) OR KTS NO. 6A 

BT OR ez) BUSY TONE SUP. OR 0 CONT CIRCUIT 

@ BTl QR Bz') CKT REQ BUSY TONE 

~HA=-----~------~--~~35 
® 

TO 

co 

LK 

400A 
DIODE 

LF OR Ll 

LF OR Ll 

t® 
L-----:®::::-s -, 

~---------------------;;LF~O~R~L~I----------t--r1 
LF OR Ll 

TO VIS [LI 

~~D~~~ L:;l'-------1 .LW:::._:O:::,R:...::;L;_I _____ --tl---_-f-"'\-?~------ ~:~D3:u\A~~~ ~~R 
.- - EXCEED 50 LAMPS 

LW OR Ll PER PAIR 

.LF OR Ll 

LW DR ll 

LW OR Ll 

LW OR Ll 

-----{SUP. FOR TERM.5,6,7,6,a28) 

-----{SUP. FOR TERM.I,2,3,a4J 

- - - ---\SUP. FOR TERM. II, 12, 13,a 14 l 

------\SUP. FOR TERM.I5,16,17,a 18) p 

LAMP l+ LB OR GRD 
POWER =-~·~·~~~------~ 
g~p:R~y :!:, LB, OR GRD 

:!:, LB, OR GRD 

RN R,RI,OR RN 

L--------------------------,~R~,R~I,~O~R~R~N~------------1 
TO KTS N0.6ArR OR Rl R,RI,OR RN 

OPTIONS 

~~ v::~R~~~f\B::....:O.:.;R'-'8"'1-~[!B~OR~B:_I ________ ~*t;;\ GRD OR RGJ AUD SIG 

B OR Bl \.J ~:Tio'\'v::!: ~~~PEL~ L-------------~~~~ ~ 

® WITHOUT AUX TIME-OUT CKT 

® WITH AUX TIME-OUT CKT 

J-------'0-v_±J POWER SUP. 
GRD FOR MOTOR 

}-------" 

* CONNECT AS SHOWN ON 232B ONLY. 

t CONNECT AS SHOWN ON 232A ONLY. t 

"A" BAT.] 
"A" BAT. 14-26V DC 

}----'"'-"--'" PWR SUP. 
1'1l.1 GRO 

Fig. 10 - Common Equipment 
232A/B KTU 
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USE WITH FIG.8 

COMMON EQUIPMENT 
209A OR 212 KTU 

0•209A 

D•212A 

ISS 3, SECTION C71. 341.3 

.._----STRAP ONLY WHEN 

TO CHARGE [CC 
;~~1 ~~~v .:;.;;.. _______ • >---fl 

:.::A~--------NOT REQUIRED 

________ H:.:;A;::Q NOT REQUIRED LK 

r-MAX 20 LAMPS PER 

LF (CKTI) '2;-
LF (CKT2l ~ 
LF (CKT3) ~ ..!:E.. LF (CKT4l ~ -178 
LF (CKT5) ~ -278 
LF (CKT6l >-c -

19A 378 
'--'-

J 
*WINK r: 

HOLD CKT Ll~W~~~~-~------,1 

RNl 
NOT REQUIRED 

8 OR 81) 

* FOR COIIIOICTIOIIS, SU C SIICTIOII IHTITLED 
1A1 ltEY TELIPIIOHII: SYSTU, LAlli' WIJO: CIIICIIIT. 

-OR L8 

LAMP r+ 
POWER 
SUPPLY 

±OR 

±DR 
±OR 

±DR 

LB 

LB 

LB 

LB 

±OR L8 l 

REMOVE STRAP 
WHEN WINK 

tCKT6)r--
388 

(CKT 5) ;:.-. -
288 

(CKT 4) ~ -188 
(CKT 3} >-c -

26 
(CKT2l ~ 
(CKT I} >-c 

2 
'--' 

HOLD IS PROVIDED-------ol 

CHARGE CONT CKT 
IS PROVIDED 

LEAD 

Fig. 11 - Common Equipment 
209A or 212A KTU 
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