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BELL SYSTEM PRACTICES 
Plant Series 

SECTION 512-534-40i 
Issue 1, August 1967 

AT&TCo Standard 

2A COMMUNICATION SYSTEM (BUSINESS INTERPHONE) 

CONNECTIONS AND MAINTENANCE 

1. GENERAL 

1.01 This section is issued to cover information 
previously contained in Sections 518-430-

300 and 518-430-400 which are hereby canceled, 
and to include the following: 

• 311A16D key service unit (replaces 311A15 
KSU being rated MD). 

• 247-type KTU TOUCH-TONE~ adapter 
and associated 228A KTU. 

• 227B KTU 

• 237B KTU add-on circuit. 

• Field modification of 311A15 (MD) KSU 
to provide PBX add-on circuit. 

• Field modification of 311A15 (MD) KSU 
to use 253B KTUs when adding system 
stations. 

• Change lead designation from TO to ST. 

2. CONNECTIONS 

2.01 All connections to the 2A Communication 
System are made on the four dual connect­

ing blocks, designated A-B, C-D, G-F, and H-J, 
provided by the 311A16D or 311A15 (MD) KSU. 
See Section 461-604-101 on connecting blocks. 

2.02 Refer to appropriate sections for connect­
ing information for station sets, separately 

mounted keys, cable distribution facilities, etc. 

(a) Connection Index 

Table A -Power Connections 

Table B - Station Connections ·for Sys­
tems with 2-6 Stations 

Table C - Connections for Systems with 
7-12 Stations 

Table D - Connections for Systems with 
13-18 Stations 

Table E - Connections for Direct Station 
Selection (DSS) 

Table F- Modification of 253-Type KTU 
When Audible Signaling or 
DSS is Provided 

Fig. 1-Block Diagram of 2A System 

Fig. 2- Connections for Audible and Vis­
ual Signaling 

Fig. 3- Connecting 237B KTU Add-On 
Circuit to 311A16D KSU 

Fig. 4- Modification of 311A15 (MD) 
KSU to Provide 253B KTUs for 
Adding Stations or When 237B 
KTU Add-On Circuit is Provided 

Fig. 5- Connecting 237B KTU Add-On 
Circuit to 311A15 (MD) KSU 

Fig. 6- Modification of Existing 253A 
KTUs When Adding a 253B or 
237B KTU to the System. 

Fig. 7- Changing an Assigned Station 
from One Conference Group to 
Another Group 

Fig. 8- Connecting One Station to All 
Conference Groups 

Fig. 9- Modification of Associated 55-
Type Control Unit When a Sta­
tion is ~quipped with 3-Type 
Speakerphone 

Fig. 10- Modification of KSU to Provide 
TOUCH-TONE Dialing Using 
247A (MD) KTU 

Fig. 11 - Modification of KSU to Provide 
TOUCH-TONE Dialing Using 
247B KTU 

Fig. 12 - Connections for KS-16846, L1 
External Loudspeaker 

©American Telephone and Telegraph Company, 1967 
Printed in U.S.A • . ,._. 
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HCTION 512-534-400 

TABLE A 

POWER CONNECTIONS 
CNOTEJ 

CONNECTING BLOCK 

B 
LEAD 

£l~l DESIGNATION 

TERMINAL 

*Al 33E 

Ground A 38D 

Battery A 39D 

Ground B 41D 

Battery B 42D 

Ground C 47D 

lOv ac or 
50D Battery C 

"' Connect from associated lAl or 1A2 KTS 

Note: Power is supplied from associated key 
equipment, 19- or 20-type power unit, or a 
lOlG or equivalent power supply. 

TABLE B 

STATION CONNECTIONS FOR SYSTEMS WITH 
2-6 STATIONS 

CONNECTING BLOCK 

A B 

CODED LEAD ~~:~] STATION DESIG 

BLOCK TERMINAL 

T lC 
R 2C 

Tel A 3C 
Set Al 4C 

Sta LG 5C 
4 L A 6C 

694- M2 7C 
Type Ml 8C 
Subset S2 9C 

Sl lOC 

Sta Tel Set 
* A 

11C-16C 
5 Subset 17C-20C 

Sta Tel Set * A 
21C-26C 

6 Subset 27C-30C 

Sta Tel Set 
* A 

31C-36C 
7 Subset 37C-40C 

Sta Tel Set 
* A 

41C-46C 
8 Subset 47C-50C 

Sta Tel Set 
* B 

1D-6D 
9 Subset 7D-10D 

"' 10 leads, same as Station 4 
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ISS 1, SECTION 512-534-400 

TABLE C 

CONNECTIONS FOR SYSTEMS WITH 7-12 STATIONS 

STATION CONNECTIONS IN ADDITION TO 
TABLE B REMOVE STRAPS 

c CONNECTING BLOCK CONNECTING BLOCK c .D H .. 

• 
CODED LEAD ~~c:~J I A 8 c: D E Fl STATION DESIG o--o--o ~ 

' BLOCK TERMINAL BETWEEN AND 

Sta Tel Set 
* c 1C-6C BLOCK TERMINAL BLOCK TERMINAL 

21 Subset 7C-10C lC lD 
( Sta Tel Set 

* c 11C-16C 2C 2D 
22 Subset 17C-20C 3C 3D 

Sta Tel Set 21C-26C 4C 4D 
* c 5C 5D 23 Subset 27C-30C 

H 6C .J 6D 
Sta Tel Set 

* c 31C-36C 7C 7D 
24 Subset 37C-40C sc SD 
Sta Tel Set 

* 
41C-46C 9C 9D 

25 Subset c 
47C-50C lOC lOD 

Tel Set 1D-6D 25B 
H 

26B Sta * D 41C 42C 26 Subset 7D-10D 

( 

J 33D 
J 34D 

* 10 leads, same as Station 4 on Table B 37D 38D 

TABLE D 

CONNECTIONS FOR SYSTEMS WITH 13-18 STATIONS 

STATION CONNECTIONS IN ADDITION TO STRAPS TO BE REMOVED IN ADDITION TO 
TABLES B AND C TABLE C 

CONNECTING BLOCK CONNECTING BLOCK 
F G H " CODED LEAD 1~:~1 l~l~J STATION DESIG 

BLOCK TERMINAL BETWEEN AND 

Sta Tel Set 1C-6C BLOCK TERMINAL BLOCK TERMINAL 
* F 27 Subset 7C-10C H 42C H 43C 

' t 
Sta Tel Set 

* F 
11C-16C 4F UF 

28 Subset 17C-20C 
5F 12F 

Sta Tel Set 
* F 

21C-26C 6F 13F 
29 Subset 27C-30C 

7F 14F 
Sta Tel Set 

* F 
31C-36C J 8F J 15F 

31 Subset 37C-40C 9F 16F 
Sta Tel Set 

* F 
41C-46C lOF 17F 

32 Subset 47C-50C 23E 24E 

l_) 
Sta Tel Set 

* G 
1D-6D 25E 26E 

33 Subset 7D-10D 34D 35D 

* 10 leads, same as Station 4 on Table B 38D 39D 
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SECTION 512-534-400 

TABLE E 

CONNECTIONS FOR DIRECT STATION 
SELECTION CDSSl 

(See Note) 

CONNECTING ~LOCK 

KEY FOR B, D, OR G 
SELECTING 

li~J CODED STATION LEAD 
OR CONFERENCE DESIG 

GROUP 

BLOCK TERMINAL 

4 llD 

5 13D 

6 c 15D 

7 17D 

8 B 19D 

9 21D 

Conference 
Group For co 23D 
Stations 4-9 

* SG 30D 

21 llD 

22 13D 

23 c 15D 

24 17D 

25 19D 

26 D 21D 

Conference 
Group For 20 23D 

Stations 21-26 

t SG 30D 

27 llD 

28 13D 

29 c 15D 

31 17D 

32 G 19D 

33 21D 

Conference 
Group For 30 23D 

Stations 27-29 
and 31-33 

t SG 30D 

* Connect to keys selecting stations 4-9 and con­
ference key for this group. 

t Connect to keys selecting stations 21-26 and 
conference key for this group. 

:j: Connect to keys selecting stations 27-29 and 
31-33, and conference key for this group. 

Note: Also modify each 253-type KTU per Table 
F when DSS is provided. 

Page4 

TABLE F 

MODIFICATION OF 253-TYPE KTU WHEN 
AUDIBLE SIGNALING OR DSS IS PROVIDED 

FOR CODED REMOVE STRAP 
STATION ISEE NOTEI 

ON ON ON 
1ST 2ND 3RD BETWEEN AND 

253- 253- 253- TERMINALS 

4 21 27 1 2 

5 22 28 3 4 

6 23 29 5 6 

7 24 31 7 8 

8 25 32 9 10 

9 26 33 11 12 

Note: Remove existing strap and install a 400J 
diode between terminals associated with 
each station receiving audible signaling or 
DSS. Position arrow on diode toward odd-

( 

numbered terminal. ( 

. 
I 
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NOTE: 
NOT REQUIRED FOR 311AI6D KSU. 

237B KTU 
FIG. 3 OR 5 

I 
227A OR B KTU 

FIG. 4 
(SEE NOTE) 

247-TVPE KTU 
FIG.IO OR II 

I 

228A KTU 
FIG.IO OR II 

227A OR B KTU 
FIG. 2 

POWER SUPPLY 
TABLE A 

I 

IAI OR 
IA2 KTS 

;--. -~ 

44-TYPE 
CONNECTING 

BLOCK D4BM 
CORD 

66E-TYPE 
CONNECTING 

BLOCK 
D4BM 
CORD 

311A15(MD) --(L 
OR 

311AI6D CONNECTOR 
KEY CABLE >- 149A 

SERVICE ADAPTER 
UNIT D4BM 

CORD 

66E-TYPE 
CONNECTING 

BLOCK 

GA KTS 
TEL SET 

KEYS FOR DSS 
TABLE E 

Fig. 1- Block Diagram of 2A System 

TEL SET 
TABLES 

B,C AND D 

694AIB SUBSET 
TABLES 

B,C AND D 

TEL SET 
TABLES 

B,C AND D 

694AIB SUBSET 
TABLES 

B,C AND D 

PLUG ENDED 
TEL SET 
TABLES 

B,C AND D 

694AIB SUBSET 
TABLES 

B,C AND D 

55- TYPE 
CONTROL UNIT 

FIG. 9 

I 
) 

- -~~-·--' - ~~~----~~---·-·· 

.,......_ ·• 
~ '] 

KS -16846,LI 
LOUDSPEAKER 

FIG.I2 

TEL SET 

666AIB 
TRANSMITTER 

760A 
LOUDSPEAKER 

694AIB SUBSET 

I 
TABLES 

B,C, AND D 

."-'-:'·~~I 

u; 
lA ... 
lA m g 
0 z 
"' -~ 
I 

"' ~ 
§ 

~-~--_1. .. ---~ 
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SfCTION 512-534-400 

NOTES: 
I. CONNECT TO TERMINAL ASSOCIATED WITH STATION 

DESIRING AUDIBLE SIGNALING. 

2. REQUIRED ON 227B ONLY 

A SYSTEMS, THE START LEAD IS 3. IN EARLIER 2 
DESIGNATED T 
A START LEAD 
CIRCUIT. 

TO RINGER 
OR BUZZER 

CIRCUIT 

TO AUDIBLE 
SIGNALING 

POWER SUPPLY 

TO VISUAL 
AND AUDIBLE 

SIGNALING 
CIRCUIT 

0. CONNECT THE TO LEAD AS 
AND NOT TO A TiME-OUT 

B, Bl 

R, Rl 

B, Bl 

R, Rl 

B, Bl 

R, Rl 

[ "' " ""'" GRD 

:!:, BAT., OR 105V:!:. 

,...--

STRAP 

,..---

STRAP 

STRAP 

( ST OR TO (NOTE 3) 
LF 

227A(MO) 
OR 227B 

KTU 

II ,..,. 
~ 

14 
r>. 

,; ..... 

~ 
'<-' 

20 ,..,. 
'V 

~ 

23 
r>. 
'<-' 

~ 
'V 

;, 
..... 

12 ,..,. 
~ 

~ 
~ 

!.V 
~ 

21 ,..,. 

~ 
,-,. 
~ 

27 ,..,. 
"'-' 

~ 
~ ;..;. 
~ 

,!,. 
...... 

.... 

s ' 

s (NOTE I) --------

s 

- ' 

STRAP 

t--

STRAP 

B 

l STRAP 
(NOTE 2) 

Fig. 2 - Connections for Audible and Visual Signaling 

I 

I 

L .. P:•6 
~· ... 

l 

n 

CONNECTING BLOCK 
H B, D, OR G 

~~c:~J CODED 
STATION 

BLOCK TERMINAL 

120 4 

14D 5 

16D 6 ( 
B 18D 7 

20D 8 

22D 9 

24D 0, BC 
120 21 

14D 22 

160 23 

0 18D 24 

200 25 

220 26 
240 20,BC 

120 27 

140 28 

160 29 

G lBO 31 

20D 32 

22D 33 ( 
24D 30, BC 

H 44C 

B 
310 
430 • 

• 
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ISS 1, SECTION 512-534-400 

2378 
KTU 

:--~-:-_: __ ,: __ ,·l~_i: .. :_,.l_l:_·l: ..• '.:'·:.' D O oFo••m~o ''-'"' 

~.... E tl~i 
·:·=-=.::·:- o---<o>---o t!t~~ 

~-ST--R_A __ P __ ~l~ll~l~--------------~~--------------~~------------o~' II ~~m 
19 

17 

7 

8 

9 

~~~l~i 42 

TO IAI OR IA2 
KEY TEL SYS 
LINE CKT 
UNIT 

2 5 !Iii 

6 

~STRAP w 
Fig. 3- Conneding 2378 KTU Add-On Circuit to 311A16D KTU 
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SECTION 512-534-400 

PageS 

227A {MDI OR B KTU 
OR EQUIVALENT 

(NOTE 3) 

TO 
FIG. 5 

Tl 

l 
Rl 

SH 

100'1 
10 WATT 

KS-14603, L2A 

NOTES: 

EBM 

226>1, 3 WATT 
KS-14603, L3A 

T @ 

EBM 

226'1, 2 WATT 
KS-14603, L3A 

R @ 

r-i 
u 
38 

CONNECTING 
BLOCK 

I. THIS MODIFICATION WILL CONVERT A 311AI5 (MOl KSU TO BE ELECTRICALLY THE SAME AS A 
31 IAI6D KSU. THIS WILL PERMIT THE USE OF 2536 KTUS FOR STATION EXPANSION WITHIN 
THE SYSTEM, AND ALSO THE USE OF 2376 KTU (FIG. 5) FOR PROVIDING PBX ADD-ON CIRCUIT. 

2. EXISTING 253A KTUS MUST ALSO BE MODI FlED (SEE FIG. 6) WHEN A 253B OR A 237B KTU 
IS ADDEO TO THE SYSTEM. 

3. UTILIZE A 227A (M Dl OR B KTU, OR EQUIVALENT, TO PROVIDE £b. RELAY. THE OTHER RELAYS 
ON THE 227-TYPE KTU MAY BE USED TO PROVIDE ADDITIONAL CIRCUITS. 

4. REMOVE THREET LEADS FROM TERM. IB OF 207C KTU, ADO WIRE TO LENGTHEN, AND 
CONNECT TO CL RELAY AS SHOWN. THE THREE WIRES CONNECT AT THE OTHER END, ONE TO 
EACH J2 CONNFOR 253-TYPE KTU, PIN 22. 

5. REMOVE THREE R LEADS FROM TERM. 2B OF 207C KTU, ADD WIRE TO LENGTHEN, AND 
CONNECT TO CL RELAY AS SHOWN. THE THREE WIRES CONNECT AT THE OTHER END, ONE TO 
EACH J2 CONNFOR 253-TYPE KTU, PIN 47. 

6. REMOVE AND TAPE LEADS CONNECTED TO TERMS. I AND 2 OF 57 A CONTROL UNIT. CONNECT 
NEW LEADS FROM TERMS I AND 2 OF 57 A TO THE £b.. RELAY AS SHOWN. 

7. CONNECT BAI LEAD TO SPARE Dl TERM. ON CONNECTING BLOCK H. THIS IS AN 
EQUIVALENTBAJ TERM. -

@ WITH PBX ADD-ON CIRCUIT FIG. 5 

G) WITHOUT PBX ADD-ON CIRCUIT. 

---- DENOTES TO BE REMOVED. 

Fig. 4 - Modiftcation of 311 A 15 (MD) KSU to Provide 2538 KTUs for. Adding 
Stations or When 237·8 KTU Add-On Circuit is Provided 

• 

( 

( 

• 
• 
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l __ ~ -

237B KTU 
{SEE NOTE) 

10 

GRD B 

-----o---y--- ---~- -~ 

CONNECTING BLOCK 

B 

EJ 
41 

I 207C KTU 

1
1i'.i 
i 
I I 
~~ 
1

-~ 
ij 

19 BAT B 42 Y/j 
01----=±=-0R=---!i\t------0 ~:1 
14 BAT C 50 i't~ 
0 0 1 
5 LU '----------®.,~ 33B 

21 Tl 

i# 22 Rl it 0 I 18 SH 0 ::s:t 
'. 1 I 7 

0 T I 
8 R I 0 

i 9 A 

~ 
>---..:..:....-~if---] ~~s lA~~~~ IA2 

CKT UNIT 

L 

25 AI 

29 A 

4 A,H,S, 
OR Sl 

15 

6 

8 6 

m~ m:-l' 
• ¥.~ 

··~ 
% 

I g:f 

I ·""-

TO ADD-ON CKT 
CONTROL KEY LAMP 

TO NONLOCKING KEYS 
CONTROLLING 
ADO-ON CKT 

NOTE: 

WHEN 237B KTU IS PROVIDED FOR 311AI5(MD)KSU, 
MODIFY THE KSU PER FIG. 4 AND EXISTING 253A 
KTUS PER FIG. 6 • 

ISS 1, SECTION 512-534-400 

Fig. 5 - Connecting 2378 KTU Add-On Circuit to 311 A 15 CMDJ KSU 
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1 SECTION 512-534-400 
I 

l JageiO 

STRAP 
(NOTE} 

NOTE: 
INSTALL STRAP ACROSS EACH 
RESISTOR ON PANEL ASSY. 

Fig. 6 - Modification of Existing 253A KTUs When Adding a 2538 or 2378 KTU 
to the System 

STRAP 
(NOTE) 

( 

( 

( 

• 



r 

~) 

1ST 
GROUP 

( ) 

2ND 
GROUP 

( 

• 
• 
~ 

ISS 1, SECTION 512-534-400 

CONNECTING BLOCK 
H J 

A B c D ~ 0 ~ 0 

[-''£...--------'« 27 

'" J STA 4 BC J J BC STA 27 

["' 28 28 "'] J r 
c 

STA 5 BC BC STA 28 

[ "' 29 29 

'" J c 

J J 
c 

STA 6 BC BC STA 29 

["' 30 30 .. ,] 
1 1 

a 

STA 7 BC BC STA 31 

[ "' 31 31 
5BC l 

STA 8 BC r STRAP ? STA 32 
L - - - - - - - --B.£_ j 

[ "' 32 32 

'" J STA 9 BC r I BC STA 33 

[ "' 33 

r - - - - WIRING TO BE REMOVED AND TAPED. 
STA 21 BC STRAPPING TO BE ADDED. 

NOTE: [ "' 34 

r 
EXAMPLE SHOWN; STATION 4 CHANGED FROM 

STA 22 BC 1ST GROUP TO 3RD GROUP, REPLACING 
STATION 32. REPLACED STATION MUST REMAIN 
DISCONNECTED TO KEEP 3RO GROiJPFROM 

[ "' 35 EXCEEDING SIX-STATION MAXIMUM LIMITATION. 

STA 23 BC r 
['" 36 

STA 24 BC r 

['" 37 

STA 25 BC r 

["' 38 

STA 26 BC r 
Fig. 7- Changing an Assigned Station from One Conference Group to Another 

Group 

3RD 
GROUP 

Page 11 
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SECTION 512-534-400 

1ST 
GROUP 

2ND 
GROUP 

"' {-~-sc_c __________ 2_7 __ ~J 

"' , [_:_:_c __________ 2_8_-~J 

"" [....:::..:::...c __________ 2_; __ ...JJ 

"" [....:::...:'-c----------3-
0

0--~J 
"' , [_::...::.._c ___________ 3~ __ _Jr 

"' , [....:::..:::.._c __________ 3_2 __ _Jr 
STRAP 

,,. '' [-~'-':'-'c----------3-; __ ....Jj 
m " [_:_:_c __________ 3_4_-~j 

,. " [....:::...::.._c __________ 3_5 __ _Jr 

"'" [::'------~-J 
m " [_::...::...c __________ 3_7 __ ...JJ 

,. " [_::...::.._c __________ 3_8 __ .....JJ 

CONNECTING BLOCK 
H J 

STRAP 

rL_-3_0 __________ 4_:=-:=--},. , 

rL---3-~----------5_:....:_: }U " 

rL--3-2 ___________ 6:-'-:.;_] ,. , 

- - - - WIRING TO BE REMOVED AND TAPED. 

STRAPPING TO BE ADDED. 

NOTE: 

EXAMPLE SHOWN: STATION 7, ASSIGNED TO 1ST 
GROUP, BEING CONNECTED TO OTHER TWO 
CONFERENCE GROUPS,REPLACING STATION 24 
IN 2 NO GROUP AND STATION 28 IN 3 RD GROUP. 
REPLACED STATIONS MUST REMAIN DISCONNECTED 
FROM ANY GROUP TO KEEP FROM EXCEEDING THE 
SIX-STATION MAXIMUM LIMITATION. 

Fig. 8 - Conneding One Station to All Conference Groups 

Page 12 .. 

3RD 
GROUP 

------_-......... 

( 

( 
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( 

• 
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TO IAI OR IA2 __ A_I __________ _ 
KTS OR GRD 

TO SPEAKERPHONE [ PI 
SYSTEM NO. 3A 

TRANSMITTER CKT 
M2 --------

* CONNECT TO A LEAD TERMINAL 
OF THE STATtON EQUIPPED WITH 
SPEAKERPHONE SYSTEM N0.3A.SEE 
TABLES B,C, OR D FOR TERMINAL LOCATION. 

t THE RINGER CUT OFF ASSOCIATED WITH 
THESE TERMINALS CANNOT BE USED 

149A ADAPTER 

CONTROL UNIT 

r 
I 
I 
I 

ISS 1, SECTION 512-534-400 

I D-180006 
MODIFICATION 

KIT 

558 

--~~--ii~I--~(W~-~0~)---------o 2 GRD --0 
::::::: 

it 
~~~--i*~~--~~R~~----------~o 

~1 

8 PI 
0 

I (R-0) 
-~---~~~~------o 

t~ 

~~ 

I 

22 t 
PI 

--0 

16 M2 
---0 0 

(BL-R) 

{BK-0) 
0 

-----, 

1488 ADAPTER 
I 
I 
I 

- >-}-1 

@ WHEN ADD-ON CIRCUIT (FIG. 3 OR 5) IS PROVIDED. 

([) WHEN ADD-ON CIRCUIT (FIG. 3 OR 5) IS NOT PROVIDED. 

Fig. 9- Modification of Associated 55-Type Control Unit When a Station is 
· Equipped with 3-Type Speakerphone 

Page 13 
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ACTION 512-534-400 

T 
BAT. 

s 

0 
B 

TRAP 

I-

" £"" --r 
,_ 

r- ,...-

r -
~ -.. -
r 
r 

Page 14 

247A(MDJ KTU 207C KTU 

~ 

'C./lA 

1-e> 24A 

~228 

..-.. 35A .......... 

~ 37A 

,...,. 38 
""'-' 

~58 
~ 

""'-' 78 

,...,. 33A 
"-" 

,...,. 148 'U 

~ 158 'C./ 

n. 168 -xJ 

~178 

12A ,-,. 
CRO 

r>. 20A 
~ 

13A,...,. 
CR9 

n. 19A ..... 
CR8 

14A,...,. n. 18A ..... '<. 

15A ~ 
CR7 

n. 17A 

16A ~ 
CR6 

n. 16A 
'<. 

CR5 
17A n. J>. 15A 

~ 

18A n. CR4 
n. I4A 

"-" 
CONNECTING 

19A,...,. 
CR3 .n. 13A BLOCK '<J ... 
CR2 

20A'"" ,...,. 12A 

8 
'V 

COP 
.... 

21A n. _n, 68 ...... '<. 

22A,...,. COM .n. 58 ..... 
TSO 

'<. 

26A ~ ,...,. 168 NOTE 2"-...... ..... 
(BL-W) Cl I 

39A n. ONE f>...ll~--- 1---
"" ...... 

IB'""" 
TNE 

_r>. 78 
'U '<J 

88 n. STR 
,..,. 258 NOTE 3 "'-._ ...... 

(0-V) w 25 
98,...,. 

SOL ,..,. 18!!.._ ---1---'<-' 

liB,.-,. 
RING n. 28 ...... 

3IA n. LCK 
n. 178 NOTE 4~ ,...... 

' 
I_ ____ (V-0) 26 WI 

1---

lOAn. 
SY3 ,...,. 3A 

...... 
IIA,...,. 

SY2 ~ 2A 
...... 

...,. 298 
"-' 

228A KTU 
(NOTE 5) 

KS-13491, L1 
OR iQUIV 

138,...,. 
,-,.I! 1,.-,. ..... .... ...... 

23A n. ,...,. 12 2,...,. 

""' ~ 
...... 

,...,. 13 3,...,. 
STRAP ....., 

,...,. 14 4...,. 

,...,. 15 TO ~ LEAD OF FIRST 
lOB n. 5,.,. 

...... _r- ....... TOUCH-TONE STATION 
,..,. 16 6,...,. 

NOTE I c: 'V 

] ro "'" "' ~7--1+--7-0- I- - + EACH ADDITIONAL c: TOUCH-TONE STATION 
f-02~ -1+-~~ 1---+ 

128 ~ 
'U 

38A n. ...... 
NOTES: 

I. ADD STRAP AND ONE DIODE FOR EACH ADDITIONAL TOUCH-TONE STATION. 

2. DISCONNECT AND REMOVE BLUE-WHITE LEAD FROM TERMINAL IIA OF 207C KTU. 
SPLICE AS REQUIRED,AND CONNECT THE LEAD TO TERMINAL 38A OF 247A KTU. 

3. DISCONNECT AND REMOVE ORANGE-VIOLET LEAD FROM TERMINAL 188 OF 207C KTU. 
SPLICE AS REQUIRED,AND CONNECT THE LEAD TO TERMINAL 128 OF 247A KTU. 

4. DISCONNECT AND REMOVE VIOLET-ORANGE LEAD FROM TERMINAL 178 OF 207C KTU. 
SPLICE AS REQUIRED, AND CONNECT THE LEAD TO TERMINAL 4 OF 228A KTU. 

5. ALL DIODES ARE 400J OR EQUIVALENT. 

Fig. 10- Modiftcation of KSU to Provide TOUCH-TONE Dialing Using 247A 
CMDJ KTU 

A 

( 

( 

• 
• 



F 

( 

( 

• 
' • 

TO BAT. A 

TO BAT. B 

TO GRD 

STRAP 

I 
li-.-r-,_ 
r-..-
~r-

~ 
~ 

ISS 1, SECTION 512-534-400 

2478 KTU 22SA KTU 
(NOTE 4) 

19A"' 
A ,-,. ~ TO A LEAD OF FIRST ,.... r- ~ "' TOUCH-TONE STATION 

-0 13A 
,..,. ~ 

NOTE 1~ - ......... ,..., 
"' lA c::: :;::0-- - -1+ - -0- - - -•] ro A mo o• EACH ADDITIONAL 
~ 20A c::: 1=0-- -1+ - -0- -- + TOUCH-TONE STATION "-' 

c_ t-0---*- -0- --+ 

f-0 14A IOA0 
COM 

,..,. 58 ...., 
,..,. 48 208 0 

CRO 
,..,. 20A ....... "-' 

,..,. 58 198 ,..,. 
CR9 

~ 19A ......... 
,.,. 68 188 ,. CRB 

"' ISA -...... ...... '<J 

~ 78 178,..,. CR7 
~ 17A ...., 

~ SB 168~ 
CR6 ,.. 16A 

'C.I '<../ 

,.. 98 158,.,. 
CR5 

__,.,. 15A 
""' ...... ~ I 
,.. lOB 148....,. CR4 __,.,. 14A 
"" 

...., 
138,. 

CR3 
,..,. 13A ...... '<J 

128 ,...,. CR2 
1?\ 12A "-' 

SW3 38,.... ,.... 3A 
"" '<./ 

28,.... SW2 
~ 2A "" 

6A ~ 
SCK ,.... 78 

'<./ 

12A....,. 
LK 

.f>. 258 '<../ ...., 
IIA~ 

EOD ,-,. 68 
'<-' 

4A0 
R ,. 28 ...., 

2A ~ T-TO 
J?>. I B CONNECTING BLOCK 

'<../ ...., H 

5A ~ 
LKT 

,-,. 168 ~~cp ~ 

7A,... DCK 
,.... ISB /NOTE 2 

1 
...., '<-" 

(BL-W) Cl I 
IB,.... ONE ,.. ~~~--- 1-..... '<./ 

(Dl 9A"" 
STR ,.. 17!..__-- (V-0) WI 26 

...... '<./ 1-

'NOTE 3 

y liB,.,. 
ONA 

SA,. WT 
"-' 

(!) LEAD IS REQUIRED WHEN A 216A KTU IS NOT PROVIDED • 

NOTES: 

I. ADD STRAP AND ONE DIODE FOR EACH ADDITIONAL TOUCH-TONE STATION • 
2. DISCONNECT AND REMOVE BLUE-WHITE LEAD FROM TERMINAL IIAOF 207C KTU. 

SPLICE AS REQUIRED, AND CONNECT THE LEAD TO TERMINAL liB OF 2478 KTU. 
3. DISCONNECT AND REMOVE VIOLET-ORANGE LEAD FROM TERMINAL 178 OF 207C KTU. 

SPLICE AS REQUIRED, AND CONNECT THE LEAD TO TERMINAL SA OF 2478 KTU. 
4. ALL DIODES ARE 400J OR EQUIVALENT. 

Fig. 11- Modification of KSU to Provide TOUCH-TONE Dialing Using 2478 KTU 
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PRINTED 
NIRING BOARD 

ASSEMBLY 

694- TYPE 
SUBSCRIBER SET 

TERMINALS ON 
KS-16881, L2 
LOUDSPEAKER 

TERMINAL 
STRIP 

9 

I 
I 

KS-16846, Ll 
LOUDSPEAKER 

L0s ____ ~I_R_-_G~l~~--~r-----L----{Q I !NOTE 2) 

L
0
s _____ I_R_-_o __ l ..... .,..l ..... l ____ ..r:.... ____ _,_

1 

~~" 
I I 

10 

NOTES: 

I. REMOVE LEADS FROM TERMINALS ON KS-16881, L2 LOUDSPEAKER 
AND CONNECT LEADS TO TERMINALS 9 AND 10. 

2. ADD APPROVED WIRING, BY SPLICING OR USING D-TYPE CONNECTORS, TO LEADS 
PROVIDED BY KS-16846, Ll LOUDSPEAKER, TAPE, AND CONNECT TO 
TERMINALS 9 AND 10. 

Fig. 12 - Connections for KS-16848, List 1 External Loudspeaker 
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3. MAINTENANCE 

(a) Refer to the folloviing as an aid in locating 
and clearing trouple: 

• CD- and SD-69480-01 (311A15 (MD) and 
311A16D KSU) 

• CD- ·.and SD-69447-01} 247A (MD) KTU 
• SectiOn 518-810-113 
• CD- and SD-69529-01 } 247B KTU 
• Section 518·310-114 
• · CD- and SD-69532-01 (57B Control Unit) 

1(b) fleplaceable Apparatus (refer to ordering 
· guide in Section 512-534-100 for ordering 
nomenclature and color). 

• 694-type subscriber set 
• 66B3-50 con:aecting blocks 
e 117 A. c·over 
• 57B c~ntrol unit 

P-28E3 printed wiring board 
P-~8E3 printed wiring board 
P-28E 4 printed wiring board 

• 207C. TU 
• 252-t e KTU 
• 253~ pe KTU 
• 216 KTU 
• K$- 6846, L1 loudspeaker 
• 22:7 ype KTU 
• 23 KTtJ'i 
• 24 :A (MD) KTU 

P 8F4~9 printed wiring board 
P,: 8F4~ printed wiring board 

• R48F4~ printed wiring board 
• 228A KTU 
• 247BKTU 

No. Y1 through Y5 circuitJ>acks 

(c)J311A15 (MD) Q.r.31.1A. 16D KSU . 'f) Limit activity involving KSU to: 
!. • Tracing wiri , ouble 
1 • Replacement ·' . . .. defective component 
1 KTUs 

(2) Connecting block ll~J provides: 
• Option strapping pi}i;J!lts 
• Test points for checking circuit conti­

nuity 

~,._..,.(3) 57-Type control unit: 
• Operating battery is under control of 

the 253-type KTU over the BAllead. 
• Verify tr(mble within one of the three 

plug-in ci:It\rit boards by interchanging 
suspected board with good one. 

ISS 1, SECTION 512-534-400 

• Replace defective board and/or return 
it for repairs. 

(d) Station Components 
(1) Replace defective station sets. 

(2) Check to ensure that wiring of 694-type 
subscriber set is properly terminated. 

Reversal of Ml and M2 leads will cause 
low microphone output. Any deviation 
from proper installation rules outlined 
in Section 512-534-100 Part 3(a)(1) 
should be reported to the immediate 
supervisor. 

(e) Optional KTUs Associated With KSU 

(1) Ensure that the various optional KTUs 
(227-type, 228A, 237B, and 247-type) are 

properly positioned and terminated. 

(2) Refer to separate sections for detailed 
maintenance information on these units. 

(f) Radio Interference 
(1) Interference from commercial AM (.55 

to 1.6 MHz) or FM (88 to 109 MHz) 
broadcast stations may be experienced when 
the system is installed in vicinity of a trans;.; 
mitting station. 

• Interference most frequently e.»eoun-:­
tered is audible program 
station loudspeaker or haJndE~e' 

• Extreme interference may 
sis of system voice sw1ltch 
istics and will result 
transmission or rec:ep1~111 

(2) When interference is 
AM stations, perform foll 

sequence until interference is 
reduced to an acceptable 

• Install a 0.01 p.f disc ca]pa(~f 
L4 directly across the 
minals or terminals 6 and 7 
type subscriber .set. 

• Install an additionaHto1 p.f disc capaci­
tor KS-16048, L4 across terminals 1 and 
2 of the subscriber set. 

• Install a 0.02 p.f capacitor KS-13814, L7 
a.cross terminals C and F of the tele­
phone set network. 

• Any additional steps, to reduce interfer­
ence picked up in telephone sets, as 
lined in Section 500-150-100. 
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(3) When interference is encountered from 
FM stations, perform either or both 

of the following steps in addition to, or in 
place of, steps outlined in (2) : 

• Remove 694A orB subscriber·s~t from 
eaeh station at which interfering signal 
is audible and replace it with a 694C or 
D type. 

Note: The 694C or Dis the result of a .. 
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