
I I 
\I 

( 

( 

( 

( 

( 

BELL SYSTEM PRACTICES 
. Station Operations Manual 
Major Station Systems 

SECTION C71.683 
Issue 1, May, 1957 

AT&TCo Standard 

112A KEY EQUIPMENT 

TWO-WIRE DIAL SELECTIVE 

EXECUTIVE CALLING SYSTEM 

MAINTENANCE 

1.00 INTRODUCTION 

1 .01 The 6A key telephone system provides execu-
tive calling intercommunicating facilities, to a 

maximum of 18 coded stations, which are associated 
with 112A key telephone equipment or lAl key tele­
phone systems. This system provides for a principal 
station and a limited number of subordinate stations. 
A principal or a subordinate station may have exten-
sion stations. · 

1.02 The principal station, as the master station, 
may signal and receive a signal from any sub­

ordinate station, or it may originate a preset confer­
ence call involving 2 to 12 stations through use of a 
dialed code. A subordinate station may signal and re­
ceive a signal from only the principal station. The 
signal is automatic whenever a subordinate station 
originates a call. 

1.03 This circuit provides: 

• A maximum of 18 codes (W option) and a 
maximum of 9 codes ( X option) to be dialed 
on the intercommunicating line. 

• Means whereby the principal station may 
select a subordinate station through a one-digit 
or 2-digit dial code. 

• A quick release of the selector when code 1 is 
dialed as the first digit. 

• Busy lamps at all stations whenever the inter• 
communication line is in use. 

• A flashing line lamp at a called station until 
the station answers or the call is abandoned. 

• A single 1-to-2-second audible ring at a station 
on an incoming call. 

• A steady audible signal on incoming calls 
through the use of an auxiliary circuit (V 
option). 

• A means for originating two preset conferences 
-with a maximum of 6 station codes each (Z 
option), or one preset conference with a maxi­
mum of 12 station codes (Y option). 

• For a connection to a no-such-number tone 
when an unassigned station code is· dialed. 

1.04 The CAJ, CA2, or MS relay, associated with 
each station, is to be assigned locally; there­

fore terminal assignments must be obtained from iob 
installation engineering data. These assignments 
should be entered on operational sketches when 
obtained. 

1.05 Each figure comprises a sequence chart and 
an operational sketch. 
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2.00 SELECTION OF SUBORDINATE STATION 
(MAXIMUM OF 9 CODES, X OPTION) 

2.01 Line Seizure: When the principal station origi-
. nates a call, the shunt on the T and R leads 

operates the A relay under control of the LS(P) relay 
associated with the station. The A lead associated with 
this operated station causes the CA relay to operate 
which lights the station's busy lamp. Ground on the A 
lead operates the J relay which opens · the operating 
path of the T 1 relay to prevent a ringing signal from 
occurring when the called subordinate station answers. 
The L(P) relay operates, but performs no useful func­
tion. Operated A relay operates the B relay which 
applies ground to the J lead to operate the Bl relay 
under control of the TBl relay. Operated Bl relay 
lights the busy lamps at all nonoperated stations and 
connects the FL and FR leads to start the flashing 
circuit, which is described in Section C7 l.673. 

2.02 Selection of Subordinate Station: The. principal 
station may dial any of the subordinate sta­

tions which have been assigned a single digit code, 2 
through 0. When the single digit code is dialed, the A 
relay releases and reoperates in unison with the dial 
pulses. The B relay is made slow to release by means 
of the B resistor and the A2 capacitor and remains 
operated during the dial pulses. As the A relay pulses, 
ground is connected to the rotary magnet, causing the 
A selector to step in unison with the dial pulses. The 
slow releasing C relay operates on the first release of 
the A relay and remains operated during the dial 
pulses. Operated C relay operates the T relay which 
connects the A resistor and Al capacitor across the 
winding of the T relay to make it slow to release. At 
the completion of the pulse train, the A relay remains 
operated and the C relay releases. The released C 
relay connects ground through the A selector to the 
C lead associated with the code dialed, to operate the 
BC relay through the winding of the LS(S) relay as­
sociated with the code. The LS(S) relay cannot oper­
ate since the necessary current cannot be obtained 
through the BC relay winding. Operated BC relay 
operates the BCl relay. Operated BCl relay shunts 
battery across the BC relay, releasing it, thus allowing 

the LS(S) relay to operate. The released BC relay 
releases the BCl relay: Operated LS(S) relay (a) 
opens the operate path to the BC relay, (b) locks up 
under control of the associated L(S) relay and the Bl 
relay, ( c) connects the C lead to the RO lead to oper­
ate the RO relay, ( d) connects the T and R leads 
under control of the BCl relay, to the TBl battery 
feed relay, and ( e) connects the called station's line 
lamp to the flashing circuit, which is described in Sec­
tion C7 l.673. The CH relay, which is in series with the 
lockup path of the LS(S) relay, may operate but per­
forms no useful function. Operated RO relay connects 
ground on the RSl lead through the LS(S) relay to 
the BZ lead to operate the audible signal at the called 
station. Operated T relay is held operated for 1- to 
2-seconds after completion of the last di1:J.l pulse by 
the A resistor and Al capacitor across its winding. 
When the T relay releases it releases the RO relay to 
release the called station's audible signal and connects 
ground to the A selector release magnet which restores 
the selector to normal. 

2.03 Talking: When the called station answers, the 
shunt on its T and R leads operates the TBl 

relay. The A lead associated with this station operates 
its CA or MS relay, causing the busy lamp to light. 
The called station's L(S) relay operates on the loop 
current, transferring the lockup path of the associated 
LS(S) relay from the Bl to the TBl relay over the 
Al lead. Operated TBl relay (a) transfers control of 
the busy lamp of nonoperated stations from the Bl 
relay to the TBl relay, (b) releases the Bl relay 
which returns the flashing equipment to normal, and 
( c) connects ground on the Al lead to operate the 
calling station's LS(P) relay under control of the asso­
ciated L(P) relay. The talking path is now established 
and transmitter battery is furnished to both stations 
by the TBl relay. 

2.04 Disconnection: When a station disconnects, the 
associated L and LS relays release. When the 

!ast station disconnects, the TB 1 relay releases, remov­
mg the shunt across the A relay, thereby releasing the 
A relay which, in turn, releases the B relay. All relays 
now become normal. 

Reference: SD69236-01, Issue SA 
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3.00 SELECTION OF SUBORDINATE STATION, DIAL­
ING SINGLE DIGIT (18 CODE MAXIMUM, W 
OPTION) 

FoR DIALING Two DIGITS, SEE FIG. 3 

3.01 Line Seizure: When the principal station origi-
nates a call, the shunt on the T and R leads 

operates the A relay under control of the LS(P) relay 
associated with the station. The A lead associated with 
the operated station causes the CA relay to operate, 
and the CA relay then lights the station's busy lamp. 
Ground on the A lead operates the J relay which opens 

_ the operating path of the T 1 relay to prevent a ringing 
signal from occurring when the called subordinate sta­
tion answers. The L(P) relay operates,· but performs 
no :useful function. Operated A relay operates the B 
relay which applies ground to the J lead to operate 
the Bl relay under control of the TBl relay. Operated 
Bl relay lights the busy lamps at all nonoperated sta­
tions and connects the FL and FR leads to start the 
flashing circuit which is described in Section C71.673. 

3.02 Selection of Subordinate Station, Single Digit 
Code: The principal station may dial any of 

the subordinate stations which have been assigned a 
single-digit code, 3 through 0, or a 2-digit code, 21 
through 20. When a single-digit code is dialed, the 
A relay releases and reoperates in unison with the dial 
pulses. The B relay, which is slow to release because 
of the B resistor and A2 capacitor, remains operated 
during the dial pulses. As the A relay pulses, ground 
is connected to the rotary magnet, causing the A selec­
tor to step in unison with the dial pulses. The slow 
releasing C relay operates on the first release of the 
A relay and remains operated during the dial pulses. 
Operated C relay operates the T relay which connects 
the A resistor and Al capacitor across the winding of 
the T relay to make it a slow-releasing relay. At the 
completion of the pulse train, the A relay remains 
operated and the C relay releases. The released C 
relay connects ground through the A selector to the 
C lead, which is associated with the code dialed, 
through the normal TR relay contacts to operate the 
BC relay, and through the winding of the LS(S) 
relay which is associated with that code. The LS(S) 
relay cannot operate since the necessary current can­
not be obtained through the BC relay winding. Op-

erated BC relay operates the BCl relay. Operated 
BCl relay shunts battery across the BC relay, releas­
ing it, thus allowing the LS(S) relay to operate. The 
released BC relay releases the _BCl relay. Operated 
LS(S) relay (a) opens the operate path to the BC 
relay, (b) locks up under control of the associated 
L(S) relay and the Bl relay, ( c) connects the C lead 
to the RO lead to operate the RO relay, ( d) connects 
the T and R leads, under control of the BCl relay, 
to the TB 1 battery-feed relay, and ( e) connects the 
called station's line lamp to the flashing circuit, which 
is described in Section C71.673. The CH relay, which 
is in series with the lockup path of the LS(S) relay, 
may operate, but performs no useful function. Oper~ 
ated RO relay connects ground on the RSl lead 
through the LS(S) relay to the BZ lead to operate 
the audible signal at the called station. Operated T 
relay is held operated for 1- to 2-seconds after com­
pletion of the last dial pulse by the A resistor and Al 
capacitor across its winding. When the T relay 
releases, it (a) releases the RO relay in order to 
release the called station's audible signal and (b) con­
nects ground to the A selector release magnet which 
restores the selector to normal. 

3.03 Talking: When the called station answers, the 
shunt on its T and R leads operates the TBl 

relay. The A lead associated with this station operates 
the CA or MS relay, causing the busy lamp to light. 
The called station's L(S) relay operates on the loop 
current, transferring the lockup path of the associated 
LS(S) relay from the Bl to the TBl relay over the 
Al lead. Operated TBl relay also (a) transfers con­
trol of the busy lamp of nonoperated stations from 
the Bl relay to the TBl relay, (b) releases the Bl 
relay which returns the flashing equipment to normal, 
and ( c) connects ground on the Al lead to operate 
the calling station's LS(P) relay under control of the 
associated L(P) relay. The talking path is now es­
tablished and transmitter battery is furnished to both 
stations by the TBl relay. 

3.04 Disconnection: When a station disconnects, the 
associated L and LS relays release. When the 

last station disconnects, the TBl relay releases, re­
leasing the shunt across the A relay, thereby releasing 
the A relay which, in turn, releases the B relay. All 
relays now become normal. 

Reference: SD69236-01, Issue SA 
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p I A 6 A 16 

R I B 6 B 16 

' 

SECTION C71.683 

24 
V 

24 
V 

24 
V 

1, 

--------- 214 A --------------i 

OPERA TE PATH 

T.S. T.S. 
B B 

T.S. 
C T.S. L S (S) LS (S) L(S) L S IS) T.S. 

U 5 3 C 

L EAD 
5 

------2 14 A ___ _ __,., 

" " o, " " ~ 
UN IT SEE 

TAB LE 

2 14A . A 
2 15A B 

A SE L 

to------------ 2 01 B-----------...., j.-- 2 16A==i _ 

,.,_ ___________ _ __ SEE TAB L E 0- -- -- --- - -- -----1--.i 

LO CKUP PAT H 

L S (SI CH 
T.S. 

B 

-- - ------ - - -2 14 A-- - - - - -'-------------- - ~ 

LS (S) L (S) LS(S) 

; 41--- ---1 U 5 3 

24 
V 

2 

- - -- - - - ---2 15A- -- ----- - - -, 

T RANSFERRED L OCKU P PAT H FOR LS (Sl WH ILE TA LK ING 

241-- ----1 
V 

to>--- - -- -- - -- 2 15A - - --- - - - ----i 

TABLE A 

SUB ORD I NATE STATI ON 

T. 5 . T.S . 
B B 

I• 

CKT 3 CKT 4 CKT 5 CKT 6 CKT 7 CKT 8 CKT 9 
T. S. PUNCH T .S. PUNCH T .S . PUNCH T.S. 

A 21 A 3 1 8 I 8 

A 22 A 32 8 2 B 
A 23 A 33 B 3 B 
A 25 A 35 B 5 B 
A 26 A 36 B 6 B 

A 27 A 37 B 7 B 

C 13 C .14 C 15 C 
C 23 C 24 C 25 C 

A 26 A 6 A 16 A 

B 26 B 6 B 16 B 

PUNCH T . S. PUNCH 

11 B 2 1 

12 B 22 

13 B 23 

15 B 25 

16 B 26 
17 8 27 

16 C 17 

26 C 27 

26 A 26 

26 B 26 

T . S. PUNCH T, S. PUNCH 
B 

8 

B 

B 

8 

8 

C 

C 

A 

B 

31 C I 
32 C 2 
33 C 3 

35 C 5 

36 C 6 

37 C 7 

18 C 19 

26 C 29 

16 A 6 

16 B 6 

Fig. 2 
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LINE 
LAMP 

CALLED 
STATION 

RO 

T 

BUZZER 
CALLED 
STATION 

BUZZER 
CALLED 
STATION 

RELEASE 
MAGNET 

O.N. 
CONTACTS 

RELEASE 
MAGNET 

r 

CONTD FROM BELOW 

'I 
I\ 

I\ 

RO ---
---

LLED CA 
ST. ;-.TtON 

AN SWERS 

-., 

I' 

~ 
LE°lD TBI 

', 
'' 

L(s); ~ 

CONTD Al;IOVE 

LB 
FROM 

C71.673 

24 
V 

24 
V 

24" 
V 

T.S, 
B 

T.S. 
A 

T.S, 
C 

I .... ~--214A----1'1 

214A TABLE A DESIG. R 
215A T.S. 37 

T.S. 

UNIT 

214A 

215 A 

T.S. 

SEE 
TABLE 

A 
B 

UNIT 

214A 
215A 

CAOR 
MS 

!---221A--I 

SEE 

SEE PAR.-1.Q± 
FOR TERM INFO 

TABLE 

A 
B 

LINE LAMP 
CALLED 
STATION 

r--7 
I@_ I 

L~ADI_ . ~I• I 
L ___ J 

C 

LEAD 

------------207B ------------1--
T.S. T.S. T.S. 
A A C T.S. 

lll~----214A ----~ 

UNIT 

214A 
215A 

6 

207B 

T.S. 
TBI B BCI RO 

7 8 

BCI RO 

8 6 

SEE TABLE F 

I• 214A •I 

T.S. 

SEE 
TABLE 

A 
B 

C 

9 

1----sEE TABLE D-1 

r------7 
(T OPTION) I I 

l--:-1"1 I 
IBATH_j\ I 

T.S. 

I I 
I I L _____ .J 

BUZZER 
CALLED 
STATION 

c~=-1 
LEAD I I l~~lii6~ I 

I I 
-~-I 
~~Q_J 

UNIT SEE 
TABLE 

214A A 
215A B 

CONTD FROM BELOW 

CAI 
CA2 

OR MS 

BUSY 
LINE LAMP 
LAMP CALLED 

STATION 

LS(P) 

LB 
FROM 

C 7 I. 673 

24 
V 

227A 

CA OR MS 
(S) 

LOU 

SEE PAR . .l..M 
FOR TERM. 

INFORMATION 

CA OR MS 
(S) 

8 

227A 

SECTION C71.683 

CALLED 
STATION 

T.S. r--7 

p A I ---ll• I LEAD 
I I 
I I 
I I I I 
I I Ii I L I I 

LEAD - 11• I 
L __ J 

-------------------214A---------------

LOCKUP PATH LS ( P) 

Bf 

207B 

CODE 
A SELECTOR 

DIALED BANK TERM 

FIRST DIGIT 

I 1 1 
2 1 2 

3 2 3 

4 2 4 
5 2 5 
6 2 6 
7 2 7 

8 2 B 

9 2+ 9 
0 2+ 10 

SECOND DIGIT 

(2) 1 2 l 
(2)2 2 2 
(2)3 2 3 
(2 )4 2 4 
(2)5 2 5 
(2)6 2 6 
(2)7 2 7 
(2)8 2 8 
(2 )9 2 9 
(2)0 2 10 

*TERMINAL STRIP B 

tSW LEAD 

: 

24 
V 

TABLED 

T .S. A 

17* 

2t 

73 

14 

15 

16 

17 

18 

19! 

20! 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

T.S, 
IN 

3 

4 

5 

6 

7 

8 

9 

10 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

24 
V 

216A 

TR RELAY 
SPRING T.S. 
RELAY OUT 

NOR.MAL 

2 13 

3 14 

4 15 

7 16 

9 17 

10 18 

11 19 

12 20 

RELAY 
OPERATED 

8 21 

1 22 

2 23 

3 24 

4 25 

7 26 

9 27 

10 28 

11 29 

12 30 

+LEADS FROM BANK l CONNECT TO PUNCHING 9 AND/OR 10, 
bo~FE~EN~~/c LEADs WHEN ARRANGED FOR PRESET 

TALKING PATH 

PRINCIPAL STATION TO CALLED SUBORDINATE STATION 

T.S. 
B TBI 

2L 

IU 

BCI 

7 

BCI 

8 

RO 

e 

RO 

6 

REFERENCE 
DES I G 

A 

8 

C 
[l 

E 

F 

G 

H 

TS. 
C 

214A 

214A 215A 
T. S.C T. S, 

34 34 
33 33 

TABLE B 

PUNCH I NG 

CKT l CKT 2 CKT 3 

l 11 21 

2 12 22 

3 13 23 

5 15 25 

6 16 26 

7 17 27 

18 19 20 

28 29 30 

T.S. 
A 

SUBORDINATE 
STATION r--, 
_ _! __ , 

LEAD I 

•I 

I l 
I R I 
----1 

L~~_J 

UNIT SEE 
TABLE 

214A A 
215A B 

Fig. 2 (Contd) 
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4.00 SELECTION OF SUBORDINATE STATION, DIAL­
ING TWO DIGITS (18 CODE MAXIMUM, W 
OPTION) 

FOR DIALING ONE DIGIT, SEE FIG. 2 

4.01 Line Seizure: When the principal station origi-
nates a call, the shunt on the T and R leads 

operates the A relay under control of the LS(P) relay 
associated with the station. The A lead associated with 
the operated station causes the CA relay to operate 
which in turn lights the station's busy lamp. Ground on 
the A lead operates the J relay, which in turn opens 
the operating path of the T 1 relay to prevent a ringing 
signal from occurring when the called subordinate 
station answers. The L( P) relay operates, but per­
forms no useful function. Operated A relay operates 
the B ·relay which applies ground to the J lead to 
operate the Bl relay under control of the TBl relay. 
Operated Bl relay lights the busy lamps at all non­
operated stations and connects the FL and FR leads 
to start the flashing circuit, which is described in 
Section C71.673. 

4.02 Selection of Subordinate Station, Two-Digit 
Code: The principal station may dial any of 

the subordinate stations; these have been assigned a 
single-digit code, 3 through 0, or a 2-digit code, 21 
through 20. When a 2-digit code is dialed, the first 
digit is always "2." When the first digit ·is dialed, the 
A relay releases and reoperates in unison with the 
dial pulses. The B relay, which is slow to release 
because of the B resistor and A2 capacitor, remains 
operated during the dial pulses. As the A relay pulses, 
ground is connected to the rotary magnet, causing the 
A selector to step in unison with the dial pulses. The 
slow releasing C relay operates on the first release of 
the A relay and remains operated during the dial 
pulses. Operated C relay operates the T relay which 
connects the A resistor and Al capacitor across the 
winding of the T relay to make it a slow releasing 
relay. At the completion of the first pulse train, a 
ground signal over the SW lead operates the RL relay. 
Operated RL relay (a) locks up under control of the 
B relay, (b) operates the release magnet of the A 
selector to restore the selector to normal, and ( c) 
operates the TR relay. Operated TR relay (a) locks 
up under control of the B relay, (b) transfers the C 
lead from the A selector to the 2-digit codes, and ( c) 
opens the operate path for the A selector release 
magnet. The selector is now ready to receive the 
second digit. Dialing of the second digit will follow 
the path for the first digit. Upon completion of the 
second pulse train, the A relay remains operated and 
the C relay releases. The released C relay connects 

ground through the A selector to the C lead, associated 
with the code dialed, through the operated TR relay , 
contacts to operate the BC relay, and through the 
windings of the LS(S) relay associated with that code. 
The LS(S) relay cannot operate since the necessary 
current· cannot be obtained through the BC relay 
winding. The operated BC relay operates the BCl 
relay. Operated BCl relay shunts battery across the 
BC relay~ releasing it, thus allowing the LS(S) relay 
to operate. The released BC relay releases the BCl 
relay. Operated LS(S) relay (a) opens the operate 
path to the BC relay, (b) locks up under control of 
the associated L(S) relay and the Bl relay, ( c) con­
nects the C lead to the RO lead to operate the RO 
relay, ( d) connects the T and R leads, under control · 
of the BCl relay, to the TBl battery-feed relay, and 
( e) connects the called station's line lamp to the 
flashing circuit, which is described in Section C71.673. 
The CH relay, which is in series wi.th the lockup path 
of the LS(S) relay, may operate, but performs no 
useful func_tion. Operated RO relay connects ground 
on the RSl lead through the LS(S) relay to the BZ 
lead to operate the audible signal at the called sta­
tion. Operated T relay is held operated for 1- to 
2-seconds after comple'tion of the last dial pulse by 
the A resistor and Al capacitor across its winding. 
When the T relay releases, it (a) releases the RO 
relay which releases the called station's audible signal 
and (b) connects ground to the A selector release 
magnet which restores the selector to normal. 

4.03 Talking: When the called station answers, the 
shunt on its T and R leads operates the TBl 

relay. The A lead associated with this station operates 
its CA or MS relay, causing the busy lamp to light. 
The called station's L(S) relay operates on the loop 
current, transferring the lockup path of the associated 
LS(S) relay from the Bl to the TBl relay over the Al 
lead. Operated TB 1 relay also (a) transfers control of 
the busy lamp of nonoperated stations from the Bl 
relay to the TBl relay, (b) releases the Bl relay 
which returns the flashing equipment to normal, and 
( c) connects ground on the Al lead to operate the 
calling station's LS(P) relay under control of the asso­
ciated L(P) relay. The talking path is now established 
and transmitter battery is furnished to both stations 
by the TBl relay. 

4.04 Disconnection: When a station disconnects, the 
associated L and LS relays release. When the 

last _station disconnects, the TBl relay releases, re­
leasing the shunt across the A relay, thereby releasing 
the A relay which, in turn, releases the B relay. Release 
of the B relay releases the RL and TR· relays. All 
relays now become normal. 

Reference: SD69236-01, Issue SA 
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(P) 

(S) 

SEQUENCE CHART 
FROM ATT'S TEL AND KEY CKT 

11A11 LEAD 11T 11AN0 "R1' LEAD ------------- ------ --'--- ------
J CAI (P) 

BUSY 
LAMP PRINCIPAL STATION DIALS 

(P) 

FIRST 
DIGIT 

F IRST 
PUL SE 

{

OPEN 

CLOSED 

A 

ROTARY 
MAGNET 

~ R:TARY 
+MAGNET 

SECOND 
DIGIT 

SECOND 
PULSE 

FIRST 
PULSE. 

INTER 
PULSE 

LAST 
PULSE 

PRINCIPAL STATION 
EQUIPMEN T 
SUBORDINATE STATION 
EQUIPMEN T 

{

OPEN 

CLOSED 

tRAOTARY 
MAGNET 

A 

ROTARY 
MAGNET 

C 

AL 

RELEASE 
MAGNET 

0.N. 
CONTACTS 
REL 
MAG 

OPEN A 

ROTARY 
MAGNET 

CLOSED 
l:TARY 

MAGNET 

{ oern 1:0TARY 
MAGNET 

CLOSED f ~TARY 
MAGNET 

{°'" 1:0TARY 
MAGNET 

A 

CLOSED ROTARY 
MAGNET 

C 

SECONDS 

TR 

C 

C 

T 

A 

B 

Bl 

:( FLASHING 
I EQUIPMENT 
I C 71. 673 

BUSY LAMPS -ALL 
SUBORDINATE 
STATIONS 

COMMON EQUIPMENT NOT 
BC 

BCI 

LS(S) 

DESIGNATED 

T 

RE LEAS[ RO 
MAGNET 

O.N . BUZZER 
CONTACTS CALLED 

RELEASE. 
STATION 

MAGNET 

BC 

BCI 

RO 

BUZZER 
CALL ED 
STATION 

TBI 

Bl 

FLASHING 
EQUIPMENT 

LINE LAMP 
CALLED STATION 

CALLED STATION 
ANSWERS 

CA OR MS (S) 
L(S) CALLED STATION 

~ - ---'--- ~ LINE. LAMP 
CALLED STATION 

LS(P) 

L(P) 

TO TEL AND KEY CK T 
PRINCIPAL STATION 

A LE AD t T AND R LEADS 

CAI' 
(P) 

BUSY (Pl' 1 
LAMP , 

J '/ 

BUSY LAMPS 
ALL SUBORDINATE 

STAT IONS 

A' 
' 

B 

Bl' 1 

I\ 

1---

·', L(P), 1, 

CONTD ABOVE 

24 
V 

24 
V 

24 
V 

LB 

24 
V 

24 
V 

LB 

OPERATIONAL SKETCH 

T.S. 
B A 

T.S. 
B 

T.S. 
C LS (P) 

4 

9 L(P) 

T.S. 
A 

i.-- -- --2 14A --- ---

PR INC IPAL 
STAT IO N r-; - -1 

LEA D I 
I 
I 
I 

--~-- I 
LEAD I 

I 
I 
I 
I 

I I 
T.S. T.S. 

CAI 
(Pl 

T.a I I 
~---1 1--- ---- -- ---<- - ~-~1, I 

LEAD · 

I I 
I I 

I 
I I 
II BU SY I 

LAMP 
I ( P ) I 

'!fl I 
LELAD I_ --ji, i 

L ___ _J 

2 21A f-227A..j 

CAI 
TS. TS. T.S. (Pl TS . 

8 

227A 

B 

2076 

Bl 

1, 

,._ ___ __ __ 214A-----__, --------2078- -- --.i 

T.S. 
A 

T.S. 
C T.S. T.S. T.S. 

l-- 2 14A OR 215A--j 

2 14A 2 15A CIRC UIT 2 14A 

TABLE A 
FIRST 9 TAB LE A 

DESI G. P 

T.S.3 5 ALL OTHERS 

CIRCUIT CONTACT T.S. C 

FIRST 9 11 36 

ALL OTHERS 12 35 

215A 

TABLE B 

SEE PAR. Lll,± 
FOR TERM. INFO 

w 
Cl\ _, 
::J 
0.. 

t-
Cl\ 
a: 
i:: 

':: 
c., 
ci 
t-
Cl\ 
a: 
"-

uJ 
Cl\ _, 
::J 
a. 
0 
z 
0 
u 
w 
<fl 

CONTD FROM BELOW 

FLASH IN G 
EQUIPMENT 

A 

OPEN 
ROTARY 
MAGNET 

CLOSED A i 
ROTARY 
MAGNET 

,o,:~ t OPEN 

MAGNET 

A 
CLOSED 

ROTARY 
MAGNET 

RELEASE 
MAGNET 

O.N . 
CONTACTS 

RELEASE 
MAGNET 

C 

RL 

C 

T 

I 
I 

* 

CONTD ABOVE 

24 
V 

24 
V 

24 
V 

Bl 

8 

I---- 2 16A 

LOCKUP PATH 

24 
V 

T,S. 
B 

20 

T .S . 
B 

19 

A 
ROTARY 
MAGNET 

C 

207B 

,- -7 
FL 

--11 •1 
112A KEY 

LEAD EQUI PMENT 
I I FLASHING CKT 

I I SEE C7 l.673 

i I FR 
--~ I 

LEAD L __ J 

A T. S. T. S. 
NETWORK B B 

C 

207 8 

T. S. 
B 

1, 

2078 

207 B 

-----21 SA------ ~,--- -- --2078----

A OFF 
RELEASE NORMAL 
MAGNET CONTACTS 

2078 

·I 

T.S. 
B 

12 

2 16A 

T. S. T . S. 
B B 

207B 

1, 

{"'" FIRST 
PULSE 

CLOSED 

t- r~-2 
, 0 INTER 
t- PULS E 

-~ 
"- CLOSED 

rm LAST 
PULSE 

CLOSED 

1, 

I .TO 2 SEC 

I• 

J 

LEAD 

CONTINUED FROM BELOW 

TR 

,o;tq 
MAG 

RO:l 
MAG 

R0:1 
MAG 

RO; f 
M,._G 

RO: t 
MAG 

A 

ROT 
MAG 

C 

BC · 

CONTINUED ABOVE 

24 
V 

24 
V 

OPERATE PATH 

TR 

SECTION C71.683 

tol•>--- -216A--- - ... i...-------207B--------

LOCKUP PATH TR 

TR 

1, 

i...----221A ____ __,.i ....._ ___ 207B -----

L(S) LS(S) T.S. 
5 3 

5 

i.-----214A - ----+1 

UNIT SEE 
TABLE 

2 14A A 

215A B 

C 

LEAD 

T.S. 
B 

-€)--11 , 

..,_-------207B------- ~ 2IBA---:1 
la------ SEE TABLE: D ------

Fig. 3 
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BC 

LS(S) 

BCI 

LINE 
LAMP 

CALLED 
STATION 

CONTD FROM BELOW 

BCI 

CONTD ABOVE 

24 
V 

24 
V 

r 

h 
..,_ __________ 2I4A ----------

OPERATE PATH 

14-----2I4A _____ _.. 

LOCKUP PATH 

T.S. 

1---1----='--1 1-.;;__-"-'..;;...--1---~ F 1-~c.,..,..__, 
LEAD 

i----2I6A ---I 
"'l•.......--+---SEE TABLE O -----..i 

14---------:2ISA---------­

TRANSFERRED LOCKUP PATH FOR LS(S) WHILE TALKING 

It 

\41------1 

T.S. 

LB 
B 

F-ROM 
C7I.ll73 

I• 

214A 

2I5A 

T.S. 
A 

214A 

TABLE A DESIG. R 

T.S. 37 

UNIT 

214A 

2i5A 

A 
B 

SEE PAR. 1.04 
FOR TERM. 

_INFO 

CONTD FRO M BELOW 

RO 

BUZZER 
CA L LED 

STAT I ON 

BUZZER 
CALLED 

STATION 

RELEASE 
MAGNET 

O. N. 
CONTACTS 

REl:.EASE 
MAGNET 

T 

A LEAD 

CAI 
CA2 

OR MS 

LI NE 
LAMP 

(s) 

BUSY 
LAM P 

(s) 

RO -"-

CA L LE D 
STATION 

ANSWERS 

CON T D ABOVE 

u 

L (S), 
, 

24 
V 

T . S. 
B 

------2 14A -----.i 

2 14 A T.S.A . 40 
215A T.S. 4 0 

UN IT 

2 14A 

2I5A 

SEE 
TA BL E 

A 

!--2 1sA ------i 

C 

L EAD 

.._-----------2 07B --------------i~ 

j.- SEE TABLE D-=i 

24 
V 

24 
V 

T. S. 
B 

T. S. 
B 

T.S. 
A 

T. S. 
C 

TBI BCI RO 
2 L 

7 8 

BC.I RO 
IU 

.8 6 

T . S . 
C 

UN IT 

2I4A 

2 I5 A 

SEE TABLE F 

,_ ____ 214 A ----

LB 
T.S . 

FROM 1-------< 
C 7 1.673 

T.S. 
BZ (T OPT ION) 

LEA D 

SE E 
TABLE 

A 
B 

T C 

5 9 

T.S. 

M---------------227A--------al 

, -- 7 

-- ,-f7. I 
I BAT. f-i----J\ I 
I B UZZER I 

CAL LEO 
L STAT ION _J 

CA L L ED 
STAT ION 

SE E 
TAB LE 

A 
B 

REFERENCE 
DES IG 

A 

B 

C 

D 

E 

F 

G 

H 

p 

R 

CON T D fR OM BELOW 

24 
V 

SECTIO N C7 1.683 

lo----------------- 2 14A -----------------.i 

2 4 
V 

LOCK UP PAT H LS CPl 

T.S. 

t.------------ 2 14A --------------.! 

2 4 
V 

T.S. 
B 

T.S. 
B 

TB I 

TA LK ING PAT H 
PR I NC IPAL STATION T O SUBORD INAT E S TATION 

BC I RO 

7 8 

BCI RO 

8 

T.S. 
C 

T.S. 
A 

T.S, 
A 

PRINCIPAL 
STAT ION ,--. 

. T I 
1- LE AD I 

I I 
I I 
I R I 
--- 1 

L L~~ 
TABtE D 

6 I 
14------------------2 14 A ------<~ 

207B 

A SELECTOR 
CODE 

DI ALED BANK TERM 

F I RST DIGI T 

I 1 1 
2 1 2 

3 2 3 
4 2 ~ 
5 2 ·5 

·'6 2 6 

7 2 7 

B 2 8 

9 21 9 

0 2 ! 10 

SECOND DI G IT 

(2) I 2 I 
( 2)2 2 2 

( 2 )3 2 3 
( 2) 4 2 4 
( 2 )5 2 5 

(2 )6 2 6 
(2 )7 2 7 

j_g_)B 2 8 

(2 )9 2 9 

{ 2 )0 2 . 10 

•TERMI NAL STRI P B 

rsw LEAD 

' 2 16A 
TR RELAY 

T .S. A T.S . SPRI NG T.S . 
I N RELAY OUT 

NORMAL 

17*· 

2 t , 

1:i 3 2 13 
14 ,i 4 3 14 

15 5 4 15 

16 ' 6 7 16 

17 I 7 9 17 
I B I B 10 1B 

19! ! 9 11 19 

201 1 10 12 20 

RELAY 
OPERATED 

11 1 8 21 
12 , 2 1 22 

13 3 2 23 
14 , 4 3 24 

15 5 4 25 

·16 6 7 26 
17 I 7 9 27 

18 8 10 2B 

19 9 11 29 
20 10 12 30 

I LEADS FROM BANK I CONNECt TO PUNCH I.NG 9 AN□{OR 10 , 
T . S. A, AS PC LEADS WHEN ARRANGED FOR PRESE 
CONFERENCES, 

PR I NC I PAL 
STATION 

CKT 1 CKT 2 I CKT 3 CKT 4 

T.S. LS(Sl 

4 

2 14 A 2 15A 
t S. C T.S. 

33 33 
3 4 34 

T.S. 

SUBORDINAT E 
STAT ION 

UNIT 

2 14A 
2 1S A 

r -;:-7 
1L iADI 

I i 
I I -~-, 
L.:~~ 

SEE 
T AB LE 

A 
B 

TABLE B 

REFERENCE PUNCH I NG 
DESI G CKT I CKT .2 CKT 3 

A I 11 21 

B 2 12 22 

C 3 13 23 

D 5 15 25 

E 6 16 26 

F 7 17 27 

G 18 19 20 

H 28 29 30 

TAB LE A 

SUBORDI NATE STATI ON 

CKT 5 CKT 6 CKT 7 CKT B CH 9 

T . S. PUNCH T .s, PUllGH T . S. PUNCH T.S . PUNCH T . S. PUNCH T.S , PUNCH T . S. PUNCH T.S . PUNCH T . S. PUNCH 
' A I A 11,I A 2 1 A 3 1 
A 2 A 12 1 A 22 A 32 
A 3 A 13 [ A 23 A 33 
A 5 A 15 i A 25 A 35 
A 6 A 16 , · A 26 A 36 
A 7 A 17' A 27 A 37 
C 11 C 12 ' C 13 C 14 
C 2 1 C 22 · C 23 C 24 

A 6 A 16 A 26 A 6 
B 6 B 16 ' B 26 B 6 

B 1 B II 
8 2 B 12 

B 3 B 13 

B 5 B 15 

B 6 B 16 

B 7 B 17 

C 15 C 16 

C 25 C 2 6 

A - 16 A 2 6 

B 16 B 26 

B 2 1 B 

B 22 B 

B 23 B 

B 25 B 

B 26 B 

B 27 B 
C 17 C 

C 27 C 

A 26 A 
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-5.00 PRESET CONFERENCES 

5.01 z Option: The system provides two 7-code con-
. ferences, six signaled subordinate stations, and 

the calling station. Two codes, 9 and 0, are used for 
calling these.conferences and, when so used, cannot be 
assigned to individual stations_. 

5.02 Y Option: These two circuits may be connected 
in parallel to give one 13-code conference, 12 

signaled subordinate stations, and the calling stati_on. 
The O code only is used and cannot be used for callmg 
an individual station. 

5.03 Line Seizure: When the principal station orig-
inates a conference call, the shunt on the T and 

R leads operates the A relay under control of the 
LS(P) ·relay associated with the station. The A lead 
associated with this operated station causes the CA 
or MS relay to operate and, in turn, causes that sta­
tion's busy lamp to light. Ground on the A lead also 
operates the J relay which opens the operating path 
of the T 1 relay to prevent a, ringing signal from 
occurring when the called subordinate stations answer. 
The L(P) relay operates, but perform no useful func­
tion. Operated A relay operates the B relay which ap­
plies ground · to the J lead to operate the B 1 relay 
under control of the TBl relay. Operated Bl relay 
lights the busy lamps at all except the principal sta­
tion and connects the FL and FR leads to start the 
flashing circuit, which is described in Section C71.673. 

5.04 Conference Circuit Selection and Signaling: 
The principal station may select either of the 

conference circuits by dialing a preset conference code. 
As the code is dialed, the A relay releases and re­
operates in unison with the dial pulses. The B relay 
becomes a slow release relay by means of the B 
resistor and the A2 capacitor and remains operated 
during the dial pulses. As the A relay pulses, ground is 
connected under control · of the B relay to the rotary 
magnet, causing the A selector to step in unison with 
the dial pulses. A slow releasing C relay operates on 
the first release of the A relay. Operated C relay 
operates the T relay which connects the A resistor 
and the Al capacitor across its own winding to make 
it a slow release relay. At the completion of the pulse 
train, the A relay remains operated and the C relay 
releases. Ground over the PC lead, under control of 
the normal C relay and the operated T relay, through 
terminals 9 and 10 of the A selector, operates the RO 1 
relay. When Z option is used, the operated RO 1 relay 
connects battery to (a) the PCl relay when the code 0 
is dialed or (b) the PC2 relay when the code 9 is 
dialed. If Y option is used, both the PCl and the PC2 
relays are operated when the code O is dialed. 
Operated PCl and/or PC2 relays (a) open the 

operate path to the ROI relay, (b) connect ground 
over the K leads to the LS relays associated with 
the subordinate stations to be conferenced, and 
( c) hold under control of the T relay. Ground on the 
K leads, through the windings of the LS(S) relays 
operates the BC relay. The LS(S) relays do not 
operate since the necessary operate current cannot 
be obtained through the BC relay winding. Operated 
BC relay· operates the BCl relay. Operated BCl 
relay shunts battery across the BC relay, releas­
ing it, and allows the LS(S) relays to operate and 
lock up: the BCl relay now releases and the CH relay 
now operates, since there are at least two LS relays 
being held over a common lockup path. Operated 
LS(S) relays also (a) lock operated under control of 
their associated L(S) relays and the Bl relay, 
(b) connect the called station's line lamps to the 
flashing circuit over the LF and LB leads, ( c) connect 
the T and R leads, under control of the BCJ relay, to 
the 1 TBl battery feed relay, and (d) connect the K 
leads to the RO lead, operating the RO relay. Op­
erated RO relay completes the audible signal path to 

' the called stations over the BZ lead. This signal is 
timed to give a 1- to 2-second ring by means of the A 
resistor and the Al capacitor which are across the 
winding of the T relay to delay its release. The T 
relay releases, which in turn releases the PCl and/or 
the PC2 relay and the A selector. The release of the 
PCl and/or PC2 relay, releases the RO relay, which 
in turn retires the buzzers. 

5.05 Talking: When the first called station answers, 
the shunt on the T and R leads operates the 

TBl relay and the associated L(S) relay. Operated 
TBl relay operates the LS(P) relay under control 
of the L(P) relay. The Bl relay is now held operated 
under control of the TBl and CH relays to maintain 
the flashing lamp at each conference station until that 
station answers or the call is abandoned. As each 
called station answers, its CA or MS relay operates 
under control of its A lead (a) causing the busy lamp 
to light and (b) causing its L(S) relay to operate 
which, in turn, transfers the lockup path of its asso­
ciated LS(S) relay from the Bl to the TBl relay. 
When the last called station answers, the operate 
path for the CH relay is opened and the CH and Bl 
relays release, thus restoring the flashing equipment 
to normal. The talking path is now established and 
transmitter battery is furnished to all conferenced 
stations by the TBl relay. 

5.06 Disconnection: When a station disconnects, the 
associated L and LS relays release. When the 

last station disconnects, the TBl relay releases, open­
ing the circuit to the busy lamps and removing the 
shunt across the A relay, thereby releasing the A relay 
which, in turn, releases the B relay. All relays now 
become normal. 

Reference: 5D69236-01, Issue SA 
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6.00 SUBORDINATE STATION CALLING PRINCIPAL 
STATION 

6.01 Line Seizure: When a call is originated at a 
subordinate station, the shunt on the T and R 

leads operates the A relay under control of the LS(S) 
relay which is associated with the station. Ground on 
the A lead from the calling subordinate station causes 
the CA or MS relay to operate, lighting that station's 
busy lamp. The Al relay also operates under control 
of the A lead. The L relay operates but performs no 
useful function. Operated A relay operates the B relay 
which applies ground to the J lead to operate the Bl 
relay under control of the TBl relay. The Bl relay 
(a) lights the busy lamps at all nonoperated stations 
and (b) connects the FL and FR leads to start the 
flashing circuit, which is described in Section C71.673. 

6.02 Station Selection and Signaling: The principal 
station is automatically selected and signaled 

whenever a subordinate station picks up. In order to 
prevent the subordinate station from trying to select 
other than the principal station, the C resistor is 
shunted across the A relay windings by the operated 
Al relay. The C resistor provides a current path across 
the A relay, preventing it· from following dial pulses 
which would operate the selector circuit. Operated 
Al relay connects ground on the J lead from the 
operated B relay to operate the T 1 relay. The T 1 re­
lay (a) operates the J relay which opens the operate 
path to the T 1 relay and (b) connects ground on the 
C lead which is associated with the principal station's 
LS relay. The J relay locks up under control of the 
B relay. Ground on the C lead, through the winding 
of the LS(P) relay, operates the BC relay. The princi­
pal station's LS relay does not operate since the neces­
sary operate current cannot be obtained through the 
BC relay winding. The BC relay operates the BC1 
relay. The BCl relay (a) opens the operate path for 
the TBl relay and (b) shunts battery across the BC 
relay. This shunt releases the BC relay and allows the 
LS(P) relay to operate. The BC1 relay now returns to 

normal. The LS(P) relay (a) opens the operate path 
for the BC relay, (b) locks up under control of the 
associated L(P) relay and the Bl relay, ( c) connects 
the principal station line lamp to the lamp :flashing 
circuit over the LF and LB leads, ( d) connects the T 
and R leads, under control of the BC1 relay, to the 
battery-feed TB 1 relay, and ( e) connects the C lead 
to the RO lead, operating the RO relay. The RO relay 
completes the audible signaling path to the principal 
station over the BZ lead: this signal is timed to give a 
1- to 2-second ring by means of the Tl resistor and 
the T 1 capacitor, which are across the windings of the 
T 1 relay, to delay its release. When the T 1 relay 
releases, the RO relay releases. The CH relay, which 
is in series with the lockup path for the LS(P) relay, 
may operate, but performs no useful function. 

6.03 Talking: When the principal station answers, 
the shunt on the T and R leads operates the 

TB1 relay. Ground on the A lead from the principal 
station causes the operation of the CA relay which, in 
turn, opens the L lead to the flashing circuit and closes 
the LB lead to light the principal station's busy lamp. 
The principal station's L relay operates on the loop 
current, transferring the lockup path of the associated 
LS(P) relay from the Bl to the TB1 relay over the 
Al lead. Operated TBl relay also (a) transfers con­
trol of the station busy lamps of nonoperated sub­
ordinate stations from the Bl to the TBl relay, 
(b) releases the Bl relay which returns the flashing 
circuit to normal, and ( c) connects ground over the 
Al lead to operate the subordinate station's LS relay 
under control of the associated L(S) relay which was 
operated when the subordinate station seized the line. 
The stations are now connected to the common bat­
tery-feed TBl relay, and conversation may take place. 

6.04 Disconnection: When a station disconnects, the 
associated L and LS relays release. When the 

last station disconnects, the TB 1 relay releases, re­
moving the shunt across the A relay, thereby releasing 
the A relay which, in turn, releases the B relay. All 
relays now become normal. 

Reference: SD69236-01, Issue SA 
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CODES 

NSl 

SECTION C71.,683 

7.00 CONNECTION TO NO-SUCH-NUMBER TONE 

The unassigned C leads are connected to the no-such-number tone circuit, · 
as described in Section C71.672, Fig. 3. When an unassigned code is dialed, 
ground on the C lead operates the. NS relay which (a) locks up to ground on 
the J lead from the B relay, (b) connects ground on the MS lead to start the 
power ringing circuit, (c) connects ground on the A lead to the no-such-number 
tone circuit, and ( d) connects the no-such-number tone on the D and C leads 
to the T" and R leads of the principal station. 
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Reference: 5D69236-01, Issue SA 
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8.00 AUXILIARY AUDIBLE SIGNALS, V OPTION 

8.01 A steady audible signal may be obtained in place of the usual 1- to 2-
second buzzer signal through the use of an auxiliary signal control circuit. 

8.02 The called station is selected, as described in previous figures. When the 
RO relay operates, it connects ground on the RSl lead through the called 

station's LS relay to the Rl lead and operates the auxiliary MS relay. The MS 
relay (a) locks up to the Bl relay under control of the associated CA or MS 
relay and (b) connects a signal power source to an auxiliary signal or signal 
relay; this signal will continue to operate until the called station answers or the 
call is abandoned. 

Reference: 5D69236-01, Issue SA 
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