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SECTION C71.019 

in their relative time order. They are 
shown from the top downward and are con
nected by appropriate lines to show the in
terdependence of the successive operations. 

• Operational sketches show complete circuits 
from battery to ground in simplified form, 
completely disregarding boundaries of con
ventional SD drawings. Key telephone unit 
numbers beneath the complete circuit iden
tify key telephone units in which the in
dividual relays, relay contacts, or other 
apparatus are located. 

USE OF SEQUENCE CHARTS AND OPERATIONAL 
SKETCHES 

2.02 After it has been determined that the 
trouble is in the 6A equipment, proceed as 

follows: 

• Watch relay operation of equipment and 
compare it to that of the sequence charts 
as shown on the various figures. 

• Where circuit failure occurs, the opera
tional sketch either will show the complete 
path for the circuit that failed or it will 
refer to the figure where the complete path 
may be found. 

2.03 The following are samples of some of the 
symbols used in the preparation of the 

sequence charts and operational sketches con
tained in this practice. 

SEQUENCE CHART SYMBOLS 
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Relay or other apparatus 
in a fully operated posi
tion. 

t 
+ ,_,, '" 

H B 

0 

Relay or other apparatus 
in an unoperated or nor
mal position. 

Time delay circuit (time 
will be designated). 

Operation of relay A 
causes the operation of 
relay B. 

Both relays A and B have 
to be operated before re
lay C can operate. 

Operation of either the A 
or B relay will cause the 
operation of relay C. 

Option : Relay A in oper
ating, operates relay B 
or C depending on the 
wiring option provided. 
Relay B orCin operating 
would in turn operate 
relay D. 

Both relays A and B 
must operate before re
lay D can operate. The 
arrow is used to indicate 
one-way action. In this 
illustration, relay C oper
ates from relay A only. 



( OPERATIONAL SKETCH SYMBOLS 

--{]--

X 

A 
I)( 2T 

Relay core and winding. 

Apparatus operated 
(keys, telephone sets, 
etc). 

Apparatus normal (keys, 
telephone sets, etc) . 

Make contact of an oper
ated wire-spring-type re
lay. Relay will be desig
nated above and contact 
number below. The posi
tion of the number indi
cates the location of the 
fixed contact in the cir
cuit. 

Make contact of an oper
ated relay having a top 
and bottom pile-up. Relay 
will be designated above 
and a contact number on 
each side. Letter T or B 
would indicate that the 
contacts are in the top 
or bottom pile-up, re
spectively. 

Normally closed contact 
of an unoperated wire
spring-type relay. Relay 
will be designated above 
and contact number be
low. 

A 
I 12T 

•II----

TS 
B -e-

ISS 2, SECTION C71.019 

Normally closed contact 
of an unoperated relay 
having a top and bottom 
pile-up. Relay will be 
designated above and a 
contact number on each 
side. 

Battery symbol (B bat
tery unless designated 
otherwise) . 

Ground symbol. 

Point of termination, ter
minal strip B, terminal 
19. 

Point of termination, ter
minal strip B, terminal 
39 if the 222A KTU is 
used or terminal strip A, 
terminal 9 if the 223A 
KTU is used. 

2.04 A description of the operation, supplement
ing the sequence charts, is provided to 

specify the functions of the equipment. 

2.05 The sequence charts and operational 
sketches in this section supplement, but do 

not replace, CD and SD-69286-01. 

2.06 General maintenance of telephone sets, 
dials, keys, relays, power plants, etc, used 

with the 6A key telephone system is not covered 
in this section. References should be made to the 
C Sections pertaining to these specific items. 
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SECTION C71.019 

2.07 The following wiring options are applicable to this section. 

Wiring 

X 

w 

K 

J 

G 

N 

H 

M 

s 
v 

AK 

AL 

AJ 

AQ 
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OPTIONS ASSOCIATED WITH 
SYSTEM 

OPTIONS ASSOCIATED WITH 
STATIONS 

Option Wiring Option 

Without 
(max nine codes) 

Transfer Ckt 

E With Automatic 
F Without Cutoff 

With 
(over nine codes) 

y Over T & R leads 

With Preset 
Without Conference 

z Over sep sig pair Sta Aud 

Sta assoc with Signal 
AA 

com aud arr 
With 

Without 
Camp-On Q With Aux Rei 

Sta Ckt 

Without AuxRelBusy 
With LampCkt 

AG Without (Mfr Disc.) 

AG Without Add-On 

Without AuxRelLamp 
With Flash Ckt 

Interrupte~ Audible 

AO With Transfer Ckt 

Local sta or off-
AE premise sta when SigKey 

AK opt is provided Selection of 
Single Spurt Signal 

Dial, busy, and aud tone 

Off-prem sta when Station 
AF AL opt is provided 

Busy signal & camp-on control AB Sta to originate add-on con-

ckt when used with a 207B KTU ference (Mfr Disc.) 

2.08 The 227A key telephone units used in this system have been identi
fied for clarity as follows: 

• 227A-1 Ringing and Tone Control Circuit 

• 227 A-2 Single Add-On Transfer Circuit 

• 227 A-3 Auxiliary Relay Busy Lamp Circuit 

• 227 A-4 Auxiliary Relay Lamp Flash Circuit 

• 227A-5 Auxiliary Relay Station Circuit (Mfr Disc.) 

Each of the above circuits utilizes the MS relay of the 227A KTU. 



3.00 LINE SEIZURE 

3.01 The T and R leads of a 6A key telephone 
system station are connected to battery and 

ground through the windings of the A relay. As a 
station picks up, relay A operates. The station's 
L relay in the station line circuit also operates but 
performs no useful function at this time. Opera
tion of the A relay causes operation of relay B. 
The B relay in operating (a) operates the vibrator 
if provided, and (b) operates the B1 relay under 
control of the TB1 relay and the camp-on control 
circuit. The Bt relay in operating (a) lights the 
busy lamp steadily at all stations (as described 
in 11.00), (b) starts the associated flashing cir
cuit, and (c) operates the time-out control circuit 
of the associated key telephone system if so con
nected. 

3.02 When dial tone is provided, the output of 
the network in the vibrator circuit is re

turned to the tip side of the A relay under control 
of the MS relay in the ringing and tone control 
circuit. 

Reference: SD-69286-01 

BUSY LAMP 
ALL STATIONS 

SEQUENCE CHART 
ROH 

A 

B 

'i'L 
f- (CALLING 

STATION) 

f----@.® 
fVIBRATOR 

Bl t
@ 
DIAL TONE 
TO CALLING 
STATION 

ASSOCIATED FLASHING 
CIRCUIT (SYSTEM WITH 
AK OPTION REQ A 232· 
TYPE KTU) 

ROH OPERATIONAL SKETCH 

A L 

B 

<0 
@ 

VIB 

@t 
DIAL TONE 
TO CALLING 
STATION 

CONT ABOVE 

26 
v 

j.---2078 OR C--+---222A OR 223A--~ 1<--222A OR 223A-----oj 

TS B TS 
B ~ B 
26~11 
v~ 

A 

10-----2078 OR C----ot j.---2078 OR C ------ot 

VIBRATOR 
26 

KS-13491,L2 

v 
10 .n. 

224A ------~~--207C~ 

VIBRATOR 

26 
KS-13491,L2 

v 
10 .n. 

r-------------, 
I 

KS-13490, Ll 

I 5100 .n. c 

I FIO.SUF I 
I B I 
L - - - ~ - - - ~ NETWO~ _j 

I 

~--207 C ----i:~oto-- 227A-I-----oj 

TO CALLING I ~~:-~-~~~ JKO-i'E 
STATIONS ____,1 
TEL·SET 

CONT FROM BELOW 

Bl 26. 
v 
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I• 

t-----22ZA----.....PI------ZZ.4A------ti4--207B OR C----ot 

BUSY LAMPS 
ALL STATIONS 
(SEE FIG. 9) 

ASSOCIATED FLASHING 
CIRCUIT (SYSTEM WITH 
AK OPTION REQUIRES 
A 232-TYPE KTU) 

REFdENCE 

26 
v 

~----198-----~ 

T: FB FA T: 
•;~.:..9T.:___:I+Iz:...;T---l@t-------.., 

. ~~-------------209A-----~11 

~---- 212A-------ot 

ST 
26V 
·~· 1---+="c==:+:-:"t"---1 

BAT. 

t-----232 TYPE---~ 

TliLE. 

1'\lfiCH lNG ON 222l 
DESIGNAtiON ClT 1_l CXT2j_ CITJ_l CltT4j_CitT 5 I ClTf> ICKT 7 j_ CKT _!l CIT~ 

• u I 1U I 21• I 31A I tB I 118 I 218 I 3ta I 1c 
8 2. I 12A I 22l I 'lA I 28 I 128 I 228 I UB I 2C 

TS TS 
B Bl B 

~I• 

~---222A----ot 

TABLE 8 

REFERENCE PUNCHING ON 22JA 
DESIGNUION CKT 1 ICKT 2 ICKT 3 

• u I ,. I 21• 
8 2A I 12A I 22A 

Fig. 1 - Line Seizure 
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4.00 BASIC OPERATION OF SELECTOR CIRCUIT 

4.01 Relays A and B have previously been operated as described in 3.00. 
As each digit is dialed, relay A releases and reoperates in unison 

with the dial pulses. Slow release relay B remains operated during dialing. 
As relay A pulses, a ground is connected to the rotary magnet causing the 
selector switch to step in unison with the dial pulses. 

4.02 A slow releasing relay C operates on the first release of relay A and 
remains operated during the pulse train. This relay causes operation 

of relay T which in turn connects a resistor and capacitor across its wind
ing. The capacitor is charged during pulsing, and its discharge after the 
release of relay C holds relay T operated for approximately 1-:1;2 seconds. 

4.03 When dial tone is provided, relay C in operating, operates the MS 
relay in the ringing and tone control circuit. The MS relay in operat

ing (a) locks up under control of relay B and (b) opens the path supplying 
dial tone to the tip side of the line through the winding of relay A. 

FIRST 
DIAL 
P,ULSE 

SELECTOR 
SWITCH 

(STEPS TO 
CONTACT I) 

OFF-NORMAL 
CONTACTS 

c 

T *~AL t TONE 

Reference: SD-69286-01 

SEQUENCE CHART 

INTERMEDIATE 
DIAL PULSES 

* :OTARY + MAGNET 

A 

ROTARY 
MAGNET 

SELECTOR 
SWITCH 
{STEPS TO NEXT SUCCEEDING 
CONTACT FOR EACH OPERATION 
OF ROTARY MAGNET) 

COMPLETION OF (TO FIG,3,4,10 
PULSE TRAIN II, 14, OR 16 l 



OPERATIONAL SKETCH 

FIRST 
OIAL A 
PULSE 

SELECTOR 
SWITCH 

(STEPS TO 
CONTACT f) 

OFF-NORMAL 
CONTACTS 

tNTERMEDI ATE 
DIAL PULSES 

c 

MS 

DIAL 
TONE 

T 

i :OTARY 
+MAGNET 

A 

ROTARY 
MAGNET 

SELECTOR 
SWITCH 

26V 

OPERATE PATH 

26V 

RINGING a TONE CONTROL CIRCUIT 

LOCKUP PATH 

26V 

26V 

26V 

MS 

RINGING a TONE CONTROL CIRCUIT 

T 

(STEPS TO NEXT SUCCEEDING 
CONTACT FOR EACH OPERATION 
OF ROTARY MAGNET) 

COMPLETION OF (TO FIG. 3,4,10 
PULSE TRAIN I 1,14, OR 16) 

Fig. 2 - Basic Operation of Selector Circuit 

ISS 2, SECTION C71.019 
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SECTION C71.019 

5.00 STATION SELECTION, DIALING SINGLE-DIGIT 
CODE OR SECOND DIGIT OF 2-DIGIT CODE 
(Dialing first digit of a 2-digit code, see 
6.00.) 

5.01 At the completion of the pulse train, relay 
A reoperates and relay C releases. There

lease of relay C (a) opens the operate path for 
relay T and (b) connects a ground to the station 
signaling circuit under control of the second bank 
of the selector switch and the TR relays if pro
vided. 

5.02 This ground operates relay BC which in 
turn operates relay BC1. Operation of the 

BC1 relay shunts the winding of the BC relay, 
thus allowing the called station's LS relay to oper
ate. Relays BC and BC1 return to normal. The 
LS relay in operating (a) locks up and (b) con
nects the called station's lamp to the associated 
flashing circuit, as described in 11.00. 

5.03 When AL option is provided, the operation 
of the LS relay connects the ground from 

the second bank of the selector switch to the RO 
relay. The RO relay in operating, operates the 

Page 8 

audible signal at the called station, as described 
in 10.00. 

5.04 When AJ and AK options are provided, the 
operation of the LS relay connects the 

ground from the second bank of the selector switch 
to the ringing and tone control circuit to operate 
the CA2 relay. The CA2 relay in operating (a) 
locks up and (b) connects the RO relay to the 
interrupter in the associated flashing circuit. The 
interrupter operates and releases the RO relay 
with a 1-second operate and a 3-second release 
timing cycle. The RO relay in operating operates 
the audible signal at the called station as described 
in 10.00 and completes a path to send ringing audi
ble tone to the calling party. 

5.05 After a nominal 1-%. second time delay, 
relay T releases. The release of relay T (a) 

opens the operate path of the RO relay when AL 
option is provided and (b) provides an operate 
path for the release magnet. The release magnet 
in operating returns the selector switch to normal 
which in turn restores the off-normal contacts to 
their original position. This in turn opens the 
operate path of the release magnet. 

Reference: SD-69286-01 



SEQUENCE CHART 

COMPLETION OF 
PULSE TRAIN (SEE FIG. 21 
1ST OR 2ND DIGIT 

J A 

-1- c -~ROTARY 
MAGNET 

~ 

RINGING AUO 
TONE TO 1 

~~k~l~~ /r-

--1 - 112 SEC 

I 

J CA2 

\ RO 

RELEASE 
MAGNET 

SELECTOR 
SWITCH 

OFF- NORMAL 
CONTACTS 

t
@ 

RO 

AUD SIG 
CALL EO 
STATION 

I'IELEASE 
IIIAGNET 

AUD SIG 

I ~~ki~~~ 

TO FIG. 4 
I 

!~"" CALLED 
STATION 

I 
I 
I 

"l!t TR (~RT,iR~· 1' 2 16 A) 

1......._2·01GIT CODE ONLY 

I' BC 

~ BCI 

I' LS (CALLED STATION) 

-1- BC 

-"- BCI 

FLAS HING 
LAMP 

I' CALLED 
STATION 

COio1PLETION OF 
PULSE TRAIN 

I ST OR 2ND DIGIT 
(SEEFIG2) 

TO FIG.4 
I 

OPERATIONAL SKETCH 

II\ A 

I (I ST. 2ND, 
3 RD 
AI 

~TR OR 
I 216 
I 

+ROTARY 1........-2- 0 
-t-c MAGNET I 

Be 

BCI 

(CAL LED 
LS

1 STATION) 

BC - -
BCI- -

FLASHING 
LINE LAMP 

~~i~~~~ lr-
(SEE FIG.9) 

@ 

r 8 

@ RO 

AUD SIG 
CALLED 
STATION 
!SEE FIG, 8) 

'VCA2 
'1' 

RO 

I, AUD SIG i CALLED 
CONT ABOVE STATION 

(SEE F IG.8l 

IGIT CODE ONLY TS 

TS BC ~ 
,.----CALLED STATION ---, 

26~!.,. .__, ! 
V~ TS 

LS 

26 
v 

®i i.. i 
~ 

~----- 222 A ------+14---- 222A OR 223 A----+! 

II 

I• 222A ----...! 

OPERATE PATH Bl TCS 
,---- CALLED STATION---"'\ 

TS ~ 
8 BCI ®! . 9 '-' ! 

26~. v--=-v~ TS 2 ®t !, t 
~ 

1----- 222 A _____ .....,...._ __ 222A OR 223A ----.j 

222A OR 223A-----~-- 222A-.j 

OPERATE PATH RO RELAY , AL OI"TION r- CALLED STATION--., 

TS 
A LT LS T: RO Bl T: @!@ ROI 1 

26~~ 
II ~ ~ 

2.6 

" 

26 
II 

SEE TABLE COR 0 

J.-1•--- 222A ---+lo---- 21 7A----.!o- 222A OR 223A~ 
OPERATE PATH CA2 RELAY, AJ Bt AK OPTION 

r--- CALLED STAT I ON - --, 

CA2 TAS L T 

~---- 227A-I 222A OR l23A ------el 
RINGING 8 TONE CONTROL CIRCU IT 

LOCKUP PATH CA2 RELAY 

CA2 

227A-I -------------~~--
RINGING 8 TONE CONTROL CIRCUIT 

OPE; RATE PATH RO RELAY, AJ Bt AK OPTION 

TBS RO 81 T: @1 ® ROI 1 
2sl ~ :::'fz2\ I {zj\ _ 
~~~~ 

I• . 222A ·~ 217A ·~ 

®.® 

ISS 2, SECTION C71 .019 

I 
I 

;: 

I<;~Rp~Eoe~~:D ~®~~TWO 216A KTU PROIIIDED\®]/ONE 216A I<TU PROVIDED\ ~ 
~SEE TABLE E---. r- SEE TABLE E--.. r- SEE TABLE E........, I 
®.®~~~® I 

C 
COL B COL 8 COL B @) ~ I 

SINGLE- j.--3RD216A 2ND216A I ST216A •I ~ 
DIGIT I 
STATION ® • rvf' r-- SEE TABLE G 1'::\ C.. 

~ COLC ~.~ I 

)------i---2--0-1-G-<IT Lw r sTAT ION ON COL 8 ~ ! I 
STATION ,/ 1ST 2 16A KTU 1ST 2 16A ----..1 I 

,-SEE TABLE G ~ ,- SEE TABLE E, I 
rSTATION 011 COL C TR COL A COL C T R COL A I 1 2ND216AKTU · 1 

I 
I 
I 
I 
I 

-STATIO N ON 
3 RD 216A KTU 

,.-- SEE TABL E G ~ 
COL C TR COL A 

COL B 

2ND2 16A 1ST 216A-------l 

,- SEE TABLE E ~ r- SEE TABLE E-----,. 
COL C T R COL A COL C T R COL A 

COL B COL B COL 8 I 
1--3RD 216A 2ND 2 16A 1ST 2 16A I 

L--------------------------------------~ 

11--•--- 222A ___ ...., _____ _ 

CONT FROM 
BELOW 

t RINGING 
AUD TONE 
TO CALLING 
STATION 

26 
v 

TS 
B 

224A---------P------------

c 
SEE 

TABL E F 

207 B 0" c ------------.1 

I 

TO CALLING STAT ION T EL SET -.J 

1-1/2 SEC 
------------ 224A--------~-- 222A--·-- 207C----.j 

T 

RELEASE 
MAGNET 

SELECTOR 
(RETURNS TO 
NORMAL) 
OFF-NORMAL 
CONTACTS 

RELEASE 
MAGNET 

REFERENCE 
DES I GHITI ON 

F 
0 

t
® 
RO 

AUD SIG 
CALLED 
STATION 

TABLE 0 

,UNCH I NG ON 2231 

CIT 1 I CU 2 I CIT J 
71 171 271 
tal I 19A I 201 

1'rru.~ 
I 

z 
' • s 
& 
7 
8 
9 

10 

REFERENCE 
DESIGNATION 

F 
G 

TABLE E 

21U XTU 
Ttl REUY IIDRMAL 

CDL I CDL C 
CDNUCT TER!II, 

a ,, 
1 12 
z , 
} ,. 
t 1S 
7 ,. 
9 17 

10 ,. , ,. 
5 20 

TAIL£ C 

fUNCH I·NO ON 222A 
CIT 1 CU 2 CIT J _l CIT 41 Cll S I' CIT & I ClT. 7 I ClT II CIT 9 

7A l 17A I Z7A I . 371 I 18 I 171 I 271 I J711 I 7C 
tiC I UC Inc I t4C 1 15C _I ,.c I HC I 18C Inc 

UBLE F TULE G 

2071 OR C ztu nu 
Til RlUY O'EIIITED 

LEAD TE~HIAL COL l c~ah~T COL C 
TEll!!, T£11!11, 

c ,,. , • 21 

c 121 l , 22 
c ,I } 2 23 
c 141 c 3 zc 
c tsl , c 25 
c ,.1 ,. 7 z• 
c 171 7 9 27 

c 111 • 10 ll 
c 1U. ' 11 z• 
c 201 Hi 5 30 

II 

Fig. 3 - Station Selection, Dialing Single-Digit Code or Second Digit of 2-Digit Code 
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6.00 STATION SELECTION DIALING FIRST DIGIT OF 2-DIGIT CODE (Dialing 
second digit, see 5.00.) 

6.01 The first digit of a 2-digit code is used as a transfer code. After 
completion of the pulse train, relay A reoperates and relay C re

leases. The release of relay C operates the RL relay under control of all 
normal TR relays and the selected SW lead on the first bank of the selector 
switch. 

6.02 The RL relay locks to the operated B relay and connects an operate 
path for the release magnet of the selector circuit under control of 

the off-normal contacts and the TR relay. 

6.03 The release of the selector switch causes the operation of the TR 
relay under control of the RL relay, the off-normal contacts, and re

lays T and C. The TR relay locks to the operated B relay and (a) transfers 
the C leads (connected to the second bank of the selector switch) from the 
single-digit code stations to the selected group of 2-digit code stations, (b) 
opens the operate path of the selector-release magnet, and (c) opens the 
operate path of any other RL relay which may be provided. 

SEQUENCE CHART 
COMPLETION OF PULSE TRAIN 

(SEE FIG. 2) 

Reference: SD-69286-01 

ROTARY 
MAGNET 

RELEASE 
MAGNET 

OFF-NORMAL 
CONTACTS 

TR 



COMPLETION OF PULSE TRAIN 
(SEE FIG. 2) 

A' 

RELEASE ' 
MAGNET I 

~~T{gHroR __ 
OFF-NORMAL 
CONTACTS ·--

__ RELEASE 
MAGNET 

OPERATIONAL SKETCH 

OPERATE PATH 
ONE 216A KTU 

TR PROVIDEDl 

26L_~___/ 
v~ 

RL 

1+-------- 3RD 216A -----------+1 

26 
v 

LOCKUP PATH 

ISS 2, SECTION C71.019 

SEE TABLE H 

1+----- 2079 OR C ---~ 

TABLE H 

DIGIT TERM. 
0~ 

,, 

DIALED 2078 OR C 

2A 
3A 

4 4A 
5 5A 
b &II 
z 7A 

1+------- 216A --------+1<1---- 2076 OR C ---j 8 SA 

26 
v 

26 
v 

26 
v 

OPERATE PATH RELEASE MAGNET 
RLS 

MAGNET 

OPERATE PATH 
TR 

LOCKUP PATH TR 

Fig. 4- Station Selection, Dialing First Digit of 2-Digit Code 

9 9A 
0 10A 

I• 

I• 
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SECTION C71.019 

7.00 STATION SELECTION, USING SIGNAL KEY 

7.01 After line seizure has been accomplished as 
described in 3.00, the signal key, furnished 

on a one-per-called-station basis, is operated. 
Operation of the signal key operates relay BC 
which in turn operates relay BC1. The BC1 relay 
shunts the winding of the BC relay, thus allowing 
the called station's LS relay to operate. Relays BC 
and BC1 return to normal. The LS relay in oper
ating (a) locks up and (b) connects the called 
station's lamp to the associated flashing circuit, as 
described in 11.00. 

7.02 When AL option is provided, the operation 
of the LS relay connects the ground from 

the signal key to the RO relay. The RO relay in 
operating operates the audible signal at the called 
station, as described in 10.00. The audible signal 
at the called station will operate as long as the 
signal key is depressed. 

7.03 When AJ and AK options are provided, the 
operation of the LS relay connects the 

ground from the signal key to the ringing and 

Page 12 

tone control circuit to operate relays MS and CA2. 
The MS relay in operating (a) locks up and (b) 
opens the path supplying dial tone to the calling 
station. The CA2 relay in operating (a) locks up 
and (b) connects the RO relay to the interrupter 
in the associated flashing circuit. The interrupter 
operates and releases the RO relay with a 1-second 
operate and a 3-second release timing cycle. The 
RO relay in operating operates the audible signal 
at the called station as described in 10.00 and com
pletes a path to send ringing audible tone to the 
calling party. The signal key can be released at 
any time, as the RO relay is now under control of 
the interrupter. 

7.04 A selected conference call can be originated 
by the simultaneous operation of a number 

of signal keys (max 6). The operation of the 
signal keys operates the associated station cir
cuits (see 7.01) which in turn controls the audible 
signals at the called stations (see 7.02 or 7.03). 
For answering the conference call see PRESET 
CONFERENCE, 13.08 through 13.10. 

Reference: SD-69286-01 



LINE SEIZURE (SEE FIG.tl 

\ SIGNAL 
II\ KEY 

(AJ a AK) 

MS 

- r- DIAL 
TONE 

-I- SIGNAL KEY 

REFERENCE 

SEQUENCE CHART 

80 

801 

LS (CALLED STATIO 

1\ OA2 

RO 

RINGING 
AUD TONE 
TO CALLING 
STATION 

REFERENCE 
OESIGNHION 

F 
G 

- r-ae 

- f---801 

I® RO 

AUD SIG 
CALLED 
STATION 

AUD SIG 

I\ ~*~~~~oN 

~
® 

RO 

AUD SIG 
CALLED 
STATION 

UBLE 0 

~UNCHI NG ON 22'A 
CKT 11 CKT 2f C~T3 

7A I 17A I 27A 
18A I 19A I 20A 

TABLE C 

PUNCHING ON 222A 

FLASHING 
LAMP 

~~k+-~~~ I 

DESIGNATION CKT 1 lcKT 2ICKT ; I en 4ICKJ slcn E> len ?len slcKT 9 
F 7A I 17A I 27A I J7A I 78 I 178 I 278 I 378 I 7C 
G 1\C I12C I IJC I 14C lt5C I1E>C I17C I 18C _] 19C 

N) 

LINE 
SEIZURE 

(SEE FIG. I) 

\ SIGNAL 
KEY 

(AJ a AK). 

MS 

- I- DIAL 
TONE 

- c- SIGNAL KEY 

I 

-

-

BC 

BCI 

LS (CALLED STATION) 

l-ac 

I-SCI 

FLA SHING 
LA MP 
CAL LEO 

TION STA 
(SE E FIG.9) 

RO r AUD S IG 
CALL 
STAT I 
(SEE 

ED 
ON 
FIG.Sl 

CA2 

[\ RO (SEE FIG. 3 

RINGING 
V AUD TONE 

II\ TO CALLING 
STATION 
(SEE FIG.3) 

AL 

+
:: 

AUO SIG 
CALLED 
STATION 

!' 
AUD SIG 
CALLED 
STATION 
(SEE FIG.S) 

ISS 2, SECTION C71.019 

OPERATIONAL SKETCH 

TS 

~-------CALLED STATION---~ 

LS 'i BC M 
26~ >---------------~ 
v" w 
26 
v 

1+---------------- 22 2 A -----------------..;-------------- 222A OR 2 23A --------------+1 

I• 

1+----------- 2 22 A ----------t 

OPERATE PATH TS 
Bl B 

~CALLED STATION--------, 

TS 
B SCI 

2sl ~ vj 
v~~s 0 0 

20 

1+---------- 222A ------+14------- 2 22A OR 22 3 A ---------+1 

LOCKUP PATH 
,------- CALLED S TA Tl ON--------. 

1+---------222 A OR 223A ----------------<~- 222A -1 
OPERATE PATH RO RELAY, 
AL OPTION 

I• 

1 1 
/CALLED STATION\ 

1s RO Bl T; 0 @ ROI TAS LT LS 

2f~ ~ )>----~@ 13 )(5 (;)__ 
'-(_SEE TABLE COR 0 

14------- 222A------+Iot------------- 217 A ------------1+--- 2 22A OR 22 3A ----.j 

26 
v 

26 
v 

OPERATE PATH MS RELAY, 
AJ OPTION 

MS 

I• 227A-I •l• 
RINGING 8 TONE CONTROL CIRCUIT 

LOCKUP PATH MS RELAY (SEE FIG. 2) 

<-----SEE TABLE C OR 0 

222A OR 223A -----! 

OPERATE PATH CA2 RELAY, 
AK OPTION 

CA2 

rCALLED STATION\ 

ri1~g~ ...._ _______ SEE TABLE CORD 

I• 227A-I------Iok---222A OR 223A~ 
RINGING a TONE CONTROL CKT 

LOCKUP PATH CA2 RELAY 
(SEE FIG. 3) 

SIGNAL 

~ fl'\'1' 

Fig. 5 - Station Selection, Using Signal Key 
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SECTION C71.019 

(AJ a AK+ 

Page 14 

8.00 ANSWERING INCOMING CALL: TALKING PATH, PRIMARY LINK 

8.01 The called party responds to the audible signal and connects its 
telephone circuit to the T and R leads, operating the TB1 relay. 

(Connection can only be made during the silent interval.) Operation 
of the TB1 relay (a) operates the calling station's LS relay and (b) 
opens the operate path for the B1 relay. The calling station's LS relay 
in operating (a) locks up to the TB1 relay, (b) transfers the T and 
R leads of the calling station from the A relay to the TB1 relay, and 
(c) releases the A relay. The release of relays A and B1 causes the re
lease of associated relays used in the process of making a call. 

8.02 The calling and called stations are now connected to a common T 
and R path with talking battery being supplied through the 

windings of the TB1 relay. 

ROH 
CALLED STATION 

\V TBI 

SEQUENCE CHART 
ANSWERING INCOMING CALL 

Reference: SD-69286-01 

tL (CALLED I 
STATION) 

\ 
LS (CALLING STATION) - f-BI 

BUSY LAMP I 

IDLE TO FIG. 3 OR 5 
STATIONS I 
(SEE FIG.9) 

NOW LOCKED X LS 
TO TBI RELAY I (CALLED STATION) . 

- f-A 
(AJ a AK) 

BUSY LAMP ASSOCIATED 

' CALLING a - f- FLASHING - r RO 

(AJ a AK)+ 1r-. CALLED CIRCUIT 
STATIONS 

CA2 (SEE FIG.9) 
RINGING FLASHING 

- fo-B - f- LAMP CALLED - r AUD TONE --
STATION CALLING 

STATION 

'-...._WHEN 2-DIGIT 

MS - !-VIBRATOR RL CODE IS DIALED 

R 

AUD SIG 
CALLED 
STATION 



ANSWERING INCOMING CALL 
OPERATE PATH TBI 
AND L RELAYS 

OPERATIONAL SKETCH 

r--- CALLED STATION~ CALLED ,-CALLED STATION------

L STATION LT 
TEL SET 

j.---222A __ _.... ____ 222A OR 223A---~ 

TS SEE TABLE J OR K 
OPERATE PATH LS RELAY Bl C 

ISS 2, SECTION C71.019 

~----CALLING STATION ----""' 
TS g 

CALLING STATION ~ 

B TBI ® TS C 

26V~~ 

26V 
UAit 

BAT. 

~-------222A ----------1 ....... ------ 222A OR 223A--------4oi.--222A ~ 

LOCKUP PATH LS RELAY 
CALLING 8 CALLED STATION 

TALKING PATH, 
PRIMARY LINK 

LS 

ii-----------222A OR 223A 

TABLE J 

REFERENCE PUNCHING ON 222A 
DESIGNATION CKT 1 CKT 2 CKT 3 CKT 4 CKT 5 CKT o CKT 7 CKT 8 CKT 9 

A 1A 11A 21A 31A 18 118 218 318 1C 
B 2A 12A 22A 32A 28 128 228 328 2C 
G 11C 12C nc 14C l5C 16C 17C IBC 19C 

I• 

TABLE K 

REFERENCE PUNCIII NG ON 22JA 
DESIGNATION CKT 1 CKT 2 CKT 3 

A 1A IIA 21A 
8 2A t2A 22A 

• 18A 19A 20A 

Fig. 6- Answering Incoming Call: Talking Path, Primary Link 

"A" 
11 GRD 
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SECTION C71.019 

Page 16 

9.00 TRANSFER TO SECONDARY LINK: TALKING PATH, SECONDARY LINK 

9.01 After a talking path has been established on the primary talking 
link, and the secondary talking link is free, the LTR relay operates. 

In operating, the LTR relay operates all LT relays in the station line 
circuits that have their LS relays operated. The LT relays in operating 
(a) lock up, (b) transfer control of the visual signal, and (c) transfer 
the T and R leads from the TB1 relay to the TB2 relay, causing it to 
operate. The TB1 relay then releases. The operation of the TB2 relay 
(a) provides a lockup path for the LS relays and (b) operates the H 
relay. The H relay in operating (a) locks up the LT relay, (b) releases 
the LTR relay, and (c) keeps the operating path of the LTR relay open, 
thus preventing a transfer until the secondary talking link is vacated. 

9.02 The stations are now connected to a common T and R path with 
talking battery being supplied through the windings of the TB2 

relay. 

A slight click will be heard during the transfe1· operation as the 
battery supply changes from the TBJ relay to the TB2 relay. 

TO FIG.6 
I 

(CALLINGS 
CALLED 
STATION) 

I 
I 
I 
I 

),(Ls 
I NOW LOCKED 
I TO TB2 
I RELAY 

Reference: SD-69286-01 

SEQUENCE CHART 
TRANSFER TO SECONDARY LINK 

BUSY LAMP 
CALLING 8 
CALLED 
STATION 

TO FIG.6 
I 
I 
I 

)(Tal 
I 
I 

(CALLING 8 
L T CALLED 

STATION) 

LTR 

TBI 

BUSY LAMP 
IDLE STATIONS 



TO FIG,6 

TBI * I 
I 

LTR 

(CALLING a 
CALLED L T 
STATION l 

CONT ABOVE 

26 
v 

OPERATIONAL SKETCH 

TRANSFER TO SECONDARY LINK 

~------------ 222A------------~ 

OPERATE PATH 
~--- ALL STATIONS HAVING------. 

LS RELAY OPERATED 

~----- 222A OR 2 23A -------<oW--- 222A ---1 

LOCKUP PATH BEFORE H RELAY OPERATES 
r----- ALL STATIONS HAVING ----~ 

LS RELAY OPERATED 

k------ 222 A OR 22 3 A --------1,.J.--- 222 A -----1 
LOCKUP PATH AFTER H RELAY OPERATES 
~---- ALL STATIONS HAVING ----.._ 

LS RELAY OPERATED 

1+------ 22 2A OR 22 3A --------<.!+--- 222A ---.j 

I• 

ISS 2, SECTION Cl7.0l9 

CONT FROM BELOW 

TO FIG,S 
I 
I 
I 

(CALLING I 
aCALLED)I(LS 
STATION) I 

NOW LOCKED I 
TO TB2 REL I 

BUSY LAMP 
CALLING a 
CALLED 
STATION 
(SEE FIG. 9) 

H 

TB2 

TBI 

BUSY 
LAMP 
IDLE 
STATIONS 

26V 
"A" 
BAT. 

26 
v 

OPERATE PATH 
TB2 RELAY AND 
TALKING PATH 

u 

k-------- 222A OR 223A ------~ 

"A' 
GRD'I 

I• 

1+-- 222A OR 223A-----..j 

LTR 
~----------222A-----~ 

REFERENCE 
DES I GNA Tl ON 

.. 
8 

LOCKUP PATH LS RELAY AFTER 
RELAY TB2 HAS OPERATED 
~--------CALLING 8 CALLED STA:TION -------. 

~-------- 222A OR 22 3A---------~--- 222A----I 

TABLE A 

PUNCHING ON 222A 
cK.Tt lcnzlc~tn ICKU ltn5l cn~>l CKT?Icnsl cn9 

1l I 11l12tll 31ll 18 I 118 1218 1318 I 1C 
2l I 12AI 22AI l2ll 2a I 128 I 228 I 328 I 2c 

TABLE 8 

REFERENCE ~liNCH I NG ON 223A 
DES I GNAT I ON CKT, I CKT 2ICKT 3 

• U I 11A l 21l 
8 2l l 12A I 22A 

Fig. 7- Transfer to Secondary Link: Talking Path, 
Secondary Link 
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SECTION C71.019 

10.00 AUDIBLE SIGNALS 

10.01 Three methods for operating audible sig-
nals are provided : 

• Over T and R leads ( Y option) . 

• Over a separate pair (Z option). 

• Over a common audible circuit (AA 
option). 

Over T and R leads (Y Option) 

1 0.02 The operation of the RO relay connects 
ringing voltage to the T and R leads to 

operate a bridged ringer at the called station. 

Over a Separate Pair (Z Option) 

10.03 This can be accomplished three ways. 

(a) Z and AG option (without .auxiliary re-
lay): The operation of the RO relay con

nects audible signal voltage to a separate signal 
pair under control of the called station's line cir
cuit to operate the audible signal. 

(b) and (c) Z and Q or Z and AO option (with 
auxiliary relay) : The called station's LS 

relay in operating operates an auxiliary relay. 
Operation of the RO relay then connects audible 
signal voltage to a separate signal pair under 
control of the auxiliary relay to operate the audi
ble signal. Z and Q option is Mfr Disc. 

Over a Common Audible Circuit (AA Option) 

10.04 This can be accomplished three ways. 

(a) AA and AG option (without auxiliary Telay): 
The operation of the RO relay, connects 

audible signal voltage to a common audible signal 
or connects ground to a common audible signal 
control relay under control of the called station's 
line circuit. 

(b) and (c) AA and Q or AA and AG option 
(with auxiliary Telay): The called station's 

LS relay in operating, operates an auxiliary 
relay. Operation of the RO relay connects 
audible signal voltage to a common audible signal 
or connects ground to a common audible signal 
control relay under control of the auxiliary relay. 
AA and Q option is Mfr Disc. 

Reference: SD-69286-01 

SEQUENCE CHART 

COM AUD SIG 
CONTROL 
RELAY 

Page 18 

WITHOUT AUXILIARY RELAY 
TO FIG. 3,5,0R II 

COM AUD SIG 
CALLED 
STATION 

I 

% RO 

AUD SIG 
CALLED 
STATION 

f COM AUD S!G 
CALLED 
STATION 

*
0.® 

WITH AUXILIARY RELAY, Q OR AO OPTION 
TO FIG. 3,5,0R II 

I 

1 LS (CALLED STATION} 

TO FIG.3,5,0R II @ (MFR DISC.) 

MS OR A 
{227A-2 OR 
229AOR B) 

I 
'~~~Ro 
"' 

gg:r"~gL S~G * COM AUD SIG 
RELAY CALLED 

STATION 
COM AUO SIG 
CALLED 
STATION 

MS {227A-5} 

1® 
AUD SIG 
CALLED 
STATION 



COM AUO 
SIGCONT 
RELAY 

WITHOUT AUXILIARY 
RELAY TO 

FIG. 3,5,0R II 

I 
I 

'V RO 
lj\ 

®.®* AVO SIG 
CALLED 
STATION 

COM AVO SIG t 
CALLED 
STATION 

WITH AUXILIARY 
RELAY, Q OPTION 
TO FIG. 3,5,0R II 

LS 'I' 
(CALLED I\ 
STATION) L__ 

(MFR DISC.) @f 
MS 

(227A-5} 

OPERATIONAL SKETCH 

,-CALLED STATION~ ,_.-CALLED STATION--._ 

L 

KS-13491 Ll 

~222A-ii~~~I----222A OR 223A •I ~222A OR 223A---41*<111-222A--j 

RO 
TS 
c 

±BAT., 
'oR t----i 

105V± 

SEE TABLE LOR M 

1+------- 222A --------t<t------222A OR 223A ------.t 
AA AND AG OPTION 
6A KTS OPERATES THE COMMON 
AUDIBLE SIGNAL CONTROL RELAY 
WHICH IN TURN OPERATES THE 
COMMON AUDIBLE SIGNAL 

2v6L -----n---
' LJ 

rCALLED STATION\ 

LS LT 
TS 
B 

TS 
B 

COM AVO SIG 
1+---- CONTROL RELAY ----te-- 222A OR 223A--~•Iit-l--- 222A----i 

SD-69294-01 

Q OPTION (MFR DISC.) 
OPERATE PAT!-!, AUXILIARY 
RELAY STATION CIRCUIT ;--CALLED STATION~ 

I• 

I• 

~6 r----e L OSt-U----10J---~lSE:~BL< ~f"" ~}----11!• 
~------ 227A-5 ------""*1------ 222A OR 223A -----~ 

AUX REL STA CKT 

Z AND Q OPTJON (MFR DISC.) SEE TABLE L OR M 

t-------11• 

CONT ABOVE ~+-----222A -----t--~227A-5 •I j.-- 222A OR 223A -.f 
AUX REL STA CKT 

ISS 2, SECTION C71.019 

·COM AUDIBLE 
SIG CONTROL 
RELAY 

CONT FROM BELOW 

TO FIG. 3,5,0R II 

_j=:J 
@ AUOSIG~@ 

CALLED 
STATION 

COM AUOIBLEf 
SIG CALLED 
STATION 

AA AND Q OPTION 
(MFR DISC.) 

TS 
8 

AA AND Q OPTION 
(MFR DISC.) 
SA KTS OPERATES 
THE COMMON AVO 
SIGNAL CONTROL 
RELAY, WHICH IN TURN 
OPERATES THE 
COMMON AVO SIGNAL 

TS 
B 

TS 
8 RO 

TS 
B ., ---------I----.,:r;: , •. -:-.~~~~;.· .... ~~ "':-

AO OPTION 
OPERATE PATH, 
SINGLE OR MULTIPLE 
ADD-ON TRANSFER 
CIRCUIT MS 

WITH AUXILIARY RELAY 
AO OPTION 

TO FIG. 3,5,0R II 
~ r--- STATION~ 

I• 

I• 

LS I 
(CALLED X 
STATION) I 

@__j 

2V6~----4~r---~L~o~U~---~2 26 CALLED 

,.1•-------- 227A-2 L T LS 
SINGLE ADD-ON TRANSFER CIRCUlT ~D It 

7 7 

SEE TABLE 
26 LOR M 

MSORA 
(227A-2 
OR 229A 
OR B) 

TO FIG. 
3,5,0R II 

I 

Ro;f:_ 

I 

v 1-------i 

1+-------- 229A OR B --------~ 
MULTIPLE ADO-ON TRANSFER CIRCUIT 

TS TS 
A RO c 

:!:,BAT.,~ OR 105V± 29 4 30 

(z 8AO) 

l·s.NGL2l~ol-oN •I 
@ g~pL~~Gl® ~)(AASAO~~TRANSF:R CKT 

___ -L..S_T_A_T_IO_N f !,BAT., 
5 15 

t 
OR 105V± 6 

.COM AUDIBLE 
SIG CONTROL 
RELAY 

~~GM C~~~~DLE 222A 1-;w~~~~~~~D-O~~ 
STATION AA AND AO OPTION TRANSFER CK T 

SA KTS OPERATES 
THE COMMON AUD 
SIGNAL CONTROL 
RELAY, WHICH IN 
TURN OPERATES THE 
COMMON AUD SIG 4 

j.--222A OR 223A----.j 

SEE TABLE 
LOR M 

TS TS 
I+-:--227A-2~ B RO B 

I• 

fj SINGLE ADD-ON ~ 2y6~--~;----<~TRANSFERCKT ~I• 
COM AVO SIG A 

j--- CONTROL RELAY --.f 
5 

1--222A •I 
SD-69294-01 15 6 

J.;u[.ft~t~RA~o-or:l 
TRANSFER CIRCUIT 

TABLE l TABLE M 

REFERENCE PUNCHING ON 222A REFERENCE PUNCHING ON 223A 
DESIGNATION CKT1 CKT2 CKB CKT4 CKT5 CKTb CKT7 CKTS CKT 9 DES I GHAT ION CKT 1 CKT 2 CKT 3 

A 1A 11A 21A 31A 1B 11 B 218 318 1C A 1A 11A 21A 
B 2A 12A 22A 32A 2.8 126 228 l28 2C B 2A 12A 22A 
E oA 1&A 21>A >I> A oB 11>8 21>8 JoB I>C D 5A 15A 25A 
H 21 c 22C nc 24C 25C 21>C 27C 28C 29C E I> A 11>A 26A 

H 28A 29A lOA 

Fig. 8 - Audible Signals 
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SECTION C71.019 

11.00 VISUAL SIGNALS 

Busy Lamps All Stations, Line Seizure 

11.01 The B1 relay operates on pickup. Relay 
B1 in operating lights the busy lamp at all 

stations (H option) or operates an auxiliary re
lay busy lamp circuit (M option). The auxiliary 
relay in operating lights the busy lamp at all 
stations. 

Flashing Lamp, Called Station 

11.02 When a station is called, its LS relay oper-
ates. The LS relay in operating connects 

the called station lamp to the flashing circuit 
(S option) or connects the called station lamp to 
an auxiliary relay lamp flash circuit (V option) 
which in turn is under control of the flashing 
circuit. 

Busy Lamp Calling and Called Station, Primary Link 

11.03 The called station in answering operates 
relay TB1. The TB1 relay in operating 

(a) operates the LS relay of the calling station, 
(b) releases the B1 relay, and (c) operates the 
auxiliary relay lamp flash circuit steadily if pro
vided ( V option). The operated LS relays of the 

Page 20 

calling and called station connect the station 
lamp to the lamp power supply through a normal 
contact of the B1 relay (S option) or through 
operated contacts of the auxiliary relay lamp flash 
circuit ( V option) . 

Busy Lamp Idle Stations, Primary Link 

11.04 The called station in answering operates 
relay TB1. The TB1 relay in operating 

takes over control of the busy lamp at the idle 
stations directly (H option) or takes over control 
of the operated auxiliary relay busy lamp circuit 
(M option). The auxiliary relay then controls the 
busy lamp at all idle stations. 

Busy Lamp Calling and Called Stations, Secondary 
Link 

11.05 Upon transfer to the secondary link, the 
busy lamp at the calling and called stations 

are now under control of their respective station 
line circuits. The transfer operation causes the 
release of the TB1 relay, which extinguishes the 
busy lamps at all idle stations. 

Reference: SD-69286-01 



SEQUENCE CHART 
BUSY L.AMP AL.L. STATIONS, L.INE SEIZURE FLASHING LAMP,CALLED STATION 

TO FIG. I 
I 
I 
~BI 

TO Fl G. 3,!5,0R II 
I 

-.!.- (CALLED 
h. LS STATION) 

TO FIG. I 

~ ASSOCIATED 
II\ FLASHING 
f CIRCUIT 

®~----J..._---::. ® 
If MS 

11' (227A-4l 

\ FLASHING LAMP 
~ CALLED STATION 

BUSY L.AMP CALLING AND CALL.ED STATION, 
PRIMARY LINK BUSY LAMP IDLE STATIONS, 

PRIMARY LINK 
TO FIG.6 OR II 

I 

~ LS !CALLING 
1,\ STATION I 

BUSY L.AMP 
CALL.ING 8 
CALLED 
STATION 

I 

Y LS (CALLED 
h. STATION) 

____ I ___ _ 
BUSY LAMP AL.L STATIONS, 

LINE SEIZURE 

TO FIG.I 
I 
I 
I 
I 
I 

I 
-l-et 

I 

I 
® 
MS 
(227A-4l 

BUSY LAMP CALLING AND CALLED STATION, 
SECONDARY LINK 

TO FIG. 7 

!
: (CALLING a ~: (CALLING a 

LT CALLED LS CALLED 
I STATION) STATION) 

BUSY LAMP 
CALLING a 
CALLED 
STATION 

OPERATIONAL SKETCH 

H OPTION 
(WITHOUT AUXILIARY RELAY 

BUSY LAMP CIRCUIT) 

TS 
c 

TO FIG,6 OR II 

I 

~TBI 
I 

,-ALL STATIONS""'"\ STA 

LS LAMP 
;t: Bl 
I 
I 

LAMP 
POWER 
SUPPLY I (C) y c;) I ~22A,IOAI 

6 ~ 1\ ~ _223A_24A_ II• 
'---------..l....--------ll- SEE TABLE NOR P 

I 

I 
VMS 

t[' (227A-3) 

BUSY LAMP \ 
ALL STATIONS I 

® 

-----1-----
CONT ABOVE 

26V 

LAMP 
POWER 
SUPPLY 

M OPTION 
(WITH AUXILIARY RELAY 

BUSY LAMP CIRCUIT) 
MS 

I-- 222A OR 223A-.j 

227A-3 -----~------222A-------tt 
AUX REL. BUSY LAMP CKT 

,--SEE TABLE Q ----

~ 227A-5 "~ 
AUX REL BUSY LAMP CKT 

222A OR 223A_____, j---z22A OR 223A ------1 

I• 

CONT FROM BELOW 

1 
FLASHING LAMP ,CAL LED STATION 

TO FIG. I 

TO FIG, I 
3,~.0R II I 

.,!. !CALLED ~ASSOCIATED 
A L S STATION l h. FLASHING 
I I CIRCUIT 

I I 
I I 

I I 
® 

MS 
(227A-4} 

FLASHING LAMP 
CALLED STATION \ 

S OPTION 
(WITHOUT AUXILIARY RELAY 
LAMP FLASH CIRCUIT) 

TS OPERATED 

LAMP 0 C~BNT~~T 
POWER r-----0-------*-
SUPPLY 

TS 
8 

TS 
c 

L.._ J_ ASSOCIATED 
...--- 222A ~FLASHING CIRCUIT-")~------ ZZZA -------"! 

26 
v 

LAMP 
POWER 
SUPPLY 

j.- 222A OR 223A-----..f 

V OPT I ON 
( WI TH AUXILIARY RELAY 

LAMP FLASH CIRCUIT I 

,-- - -CALLED STATION -----. 

LT 

14------222A OR 223A-- ---"' 

OPERATED TS 
CONTACT D 

__ ..!,.':_:x-L~--- -(V------11• 

r-SEE TABLE Q\ ,--CALLED STATION~ 

-------~----------- f-.-- 227A-4 --·---222A OR 223A-----j I-- 222A OR 223A--j 

TULE N TABLE P 

REfERENCE PUNCH I N6 ON 222A 
DES I GNAT I ON CKT 1 CKT2 CKT3 CKH CKT 5 .CKTt. CKT7 CKTS CKT9 

REFERENCE PCHG ON 22lA 
OESIGNUI OH em ICKT2 ICKn 

c " OA 2U ~]A ]8 08 2]8 na l C c lA I 1lA I 25A 

• 4A 14A 24A , ... 48 148 248 )48 4C • 4A I 14A I 24A 
L 31 D 320 no 310 no no 1tD l20 llO L ~SA 

" )40 l50 31>0 l4D )50 360 )40 350 360 " HA 
N ,70 380 390 no )80 l90 ]70 180 ]90 H 811 

TABlE Q 

PUNCHING OPR COHT PUNCHI NG 
24 8 21 
27 6 26 
29 10 57 
~0 4 59 

CONT FROM BELOW 

__l_ 
BUSY LAMP CALLING a CAL LED STATIONS 

PRIMARY LINK 
TO FIG. 6 OR II 

I 
't'LS 
IJ' (CALLIN G I STATION) 

I I 

-Jt LS -+ 81 
if' (CAL LEO I I STATION) 

®' 
~-----;--.---~1 

MS 
( 227A-4 ) 

BUSY LAMP 
CALLING 8 
CALLED 
STATI ON 

G) 

S OPTION 

(WITHOUT AUX REL AY 
LAMP FLASH CK T ) 

ISS 2, SECTION C71.019 

CALLING a ""\ CALLING Bl 
TS TS 'CALLED STATION CAL L ED STA 

LAMP ~ Bl C LT LS LAMP 

~~~i~Y ~~~----1~--6--1~ I, X, ~ X <;> ~~~::1~~~1 ,,, 

26 
v 

I~+•---222A ---+1~- 222A OR 223A --+j 

V OPTION (WITH AUX RELAY L.AMP f L ASH CI<T) 

MS T~ T: 

- SEE TABLE NOR P 

I--- 222A OR 223A -...j 

)------l l• 

I 1------ 227A-4 --+1•1+• --222A OR 223A ---+j 
AUX REL LAMP FLASH CKT 

----- ----------
H OPTION 

I---222A OR 223A--+j 

BUSY LAMP IDLE STATIONS, 
PRIMARY LINK 

TO F IG. 6 OR I I 

:(nl 
I 
I 

I 
MS 
(227A-3) 

BUSY LAMP ,1/ 
IDLE STATIONS 1~ 

@ 

LAMP 
POWER 
SUPPLY 

26 
v 

LAMP 
POWER 
SUPPLY 

(WITHOUT AUX RELAY 
BUSY LAMP CKT) 

M OPT ION 
(WITH AUX RELAY 
.BUSY LAMP CKT) 

MS 

MAX 20 LAMPS PER LEAD 

r iDL E STATIONS' 
LS 

~ Is~ 

TS 

IDLE 
STA 

LAMPS 

~ 

C TBI 

1222A ' lOA I ,,, 
_223A _24A_ 

SEE TABLE NOR P 

I--- 222A OR223A --j 

TS 
c 
l-------41• 

~ 227A-3 ---..-------- 222A -------- 101 
AUX RELAY BUSY LAMP CKT 

I 
MAX 20 I... AMPS 
PER LEAD 

227A- 3 -
f-AUX RELAY BUSY LAMP CKT~ ----- -----------eusy LAMP CALLING a CALLED STATIONS 

SECONDAR Y LINK 

TOFIG.7 

~LS 
I (CALLING Ill 

CALLED 
STATION) 

SECONDARY LINK 

rCALLI NG B. CALLED STATION\ cClLLlL~~GSfA 
LT LS LAMP 

~~:~R ~ V V (C)c V (;')* )------f-2~22:::,A=-+I ==:I O~A t-Ill • 
SUPPLY ' '-( 7'\6 7'\6 \ 7'\ \ .223A_2'1A . 

~---------------~------------------li--SEETABLENORP 

I~+• - - - 222A OR 223A ----"1 1+--- 222A OR 223A -----.J•I 

Fig. 9- Visual Signals 
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SECTION C71.019 

12.00 BUSY SIGNAL 

12.01 A station is busy on the secondary link. 
When a call is originated to this station, 

ground from the selector circuit or from an oper
ated signal key would operate relay BY under 
control of the called station's operated line cir
cuit. If AJ option is provided, ground from the 
signal key would also operate the MS relay in the 
ringing and tone control circuit, opening the dial 
tone lead to the calling station. 

12.02 The BY relay in operating (a) locks up, 
(b) operates the associated flashing circuit, 

and {c) operates the vibrator if AQ option is 
provided. 

12.03 The output of the network in the vibrator 
circuit is returned to the tip side of the A 

relay under control of the associated flashing 
circuit and the operated BY relay. Busy tone is 
now heard by the calling station, indicating the 
called station is busy on the secondary link. 

12.04 If camp-on (G option) is provided, the 
operation of the BY relay will lock the T 

relay in the selector circuit operated. The calling 
station then has the option of hanging up or camp
ing on the system as described in 16.00. The 
camp-on feature cannot be used on a call orig
inated by a signal key. 

Reference: SD-69286-01 

SEQUENCE CHART 
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SIGNAL KEY 

SIGNAL KEY 

SEE NOTE 

@t MS (227A-I) 

DIAL TONE 
TO CALLING 
STATION 

TO FIG. I 

I 

TO FIG, 7 

\V (CALLED ) 
1\ LS STATION 

@ 
\11 VIBRATOR 
A (SEE FIG. ll *VIBRATOR 

BY 

I 
I 

COMPLETION OF 
PULSE TRAIN (SEE FIG.2) 

\V ( CALLED ) 
~ L T STATION 

ROTARY MAGNET 

® • 
I 
I NOW LOCKED 

T )1:: TO OPERATED 
BY RELAY 

~ 
1-112 SEC 

I 
TO FIG,I4 

ASSOCIATED 
FLASHING 
CIRCUIT 

T 

RELEASE MAGNET 

SELECTOR SWITCH 

OFF-NORMAL CONTACTS 

L___________ • -----.----~ RELEASE MAGNET 

SIGNAL KEY 

NOTE: RELAY MS OPERATES IN THIS SEQUENCE ONLY 
WHEN THE SIGNAL KEY IS USED TO ORIGINATE CALL. 

BUSY TONE 
TO CALLING 
STATION 



26 
v 

OPERATIONAL SKETCH 

OPERATE PATH MS RELAY, WHEN SIGNAL KEY 
IS USED TO ORIGINATE CALL, AJ OPTION 

MS C5 

227-1 --------------~~---------
RINGING AND TONE CONTROL CIRCUIT 

LOCKUP PATH MS RELAY (SEE FIG. 2} 

OPERATE PATH BY RELAY 

2 22 A OR 2 2 3A -----------.1 

r CALLED STATION\ 

SEE TABLE R OR S 

BY L T LS~F SEE TABLE R OR S 

~6~----~L~o~u~---4~~------4~~---+1~~~~~~~:-+~;~~~----)(~3--~><~5--~~ 

26 
v 

2 2 4 A --------------....... -------- 2 2 2A OR 2 2 3A ----------.t 

LOCKUP PATH BY RELAY 

BY BYI LTR 
TS 

A 
TS 
B 

TS 
B 

224A -------------------~~------ 222A ------ole-- 207B OR C ---+j 

ISS 2, SECTION C71.019 

OPERATE PATH ASSOCIATED FLASHING CIRCUIT 

BYI BY 

~s t---------{}------- - )>--------l@l-------f.ls-------4X(-2-----I@~---II1• 

ASSOCIATED FLASHING CIRCUIT-----·-------------------
USED (SEE FIG. I) 224A 

OPERATE PATH VIBRATOR, AQ OPTION 

V VIBRATOR BYI BY 

~s L___J39\f--_K_s_--"~~r-··_L_z _______ 3--!Dr5'------i8l----------~@~------t----...l)(.J.-4-----i@l-------ll•· 
I v::..:.J IO.n 7 

224A 

BUSY TONE TO CALLING STATION 1-----------------I 
v VIBRATOR I F F! I 

KS-13491,L2 305 I KS-13490,LI KS-13490,LI F~ 

~ IO.!l 2000 .n. 5100.tl. c 0.5UF D I I 
2: L___t39)1------"YY.,r-----___;"i· t-=· '-------------..,----'YY., 1 Wv 0 ~~~ 

TS 
B A TS 

B 

I 
TO CALLING STATION _j 

TEL SET-----

BY 

224A 

A I I 
I I 

F I 0.5UF I I 
I B I I 
I - I I 
L-----------~NETWOR~---~ I 

BYI 

I 
I 
I 

0toEN'i~~~D I 
-----~---_j 

J...___ ASSOCIATED~ r 2U 7 8 0 R C ------~------------------- 22 4A·---------------------•--=F LASHING CIRCUIT ·1 

SIGNAL 
KEY 

1~----*-)( ----til• 

( SELECTOR 

L _ _:EE TABLE~ \__!--2 s_N w_D_~~*~~~-K--Tlf--tc--lB~----
-Q 7\ 2x 51 x2 

DIRECT FOR X OPTION 

BY 
TS 

D 
TS 

LTR B 

I• 

__J OR THROUGH TRANS 
l CKT FOR W OPTION 

(SEE X OR W OPTION 
FIG. 3) 

1------------ 2078 OR C --------------....-,__ 2 24A --o.l.---- 2 2 2 A ----1 

UBLE F 
2078 OR C 

TABLE R LEAD TERMIRlL 
c Ul 
c 121 
c 131 
c tU 
c t5l 
c 1U 
c 111 
c til 
c 191 
c 2l!A 

Fig. 10- Busy Signals 
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SECTION C71.019 

13.00 PRESET CONFERENCE 

13.01 A preset conference can be established by 
dialing an assigned code or by the use of 

a signal key. 

13.02 After line seizure has been accomplished, 
as described in 3.00, a ground is connected 

to the preset conference circuit under control of 
the selector circuit if the dial was used or under 
control of an operated signal key. This ground 
will cause the operation of relay R01, under 
control of either the PC1 or PC2 relay. In operat
ing, the R01 relay (a) connects battery to the 
PC1 and PC2 relays, (b) locks up under control 
of the PC1 and PC2 relay, and (c) opens the oper
ate path of the RO relay to prevent operation of 
the audible signals until all LS relays have oper
ated. 

13.03 The PC1 or PC2 relay will now operate. 
The operation of the PC1 or PC2 relay will 

(a) lock up, (b) release the R01 relay, and (c) 
connect ground through a maximum of six station 
line circuits to operate the BC relay. The BC re
lay operates the BC1 relay, which in turn con
nects battery ahead of the BC relay to operate 
all called station LS relays (maximum six) as
sociated on the conference. 

13.04 The LS relays in operating (a) lock up to 
the operated Bl relay through the wind

ing of the CH relay, causing it to operate and (b) 
connect all the called station lamps to the as
sociated flashing circuit. 

13.05 When AL option is provided, the operation 
of the LS relays connects the ground 

from the PC1 or PC2 relay to the RO relay. The 
RO relay in operating operates the audible signals 
as described in 10.00. 

13.06 When AJ and AK options are provided, the 
operation of the LS relays connects the 

ground from the PC1 or PC2 relay to the ringing 
and tone control circuit to operate the CA2 relay. 
If a signal key was used to establish a conference, 
this ground would also operate the MS relay of 
the ringing and tone control circuit. The MS relay 
in operating opens the dial tone path to the call
ing station. The CA2 relay in operating (a) locks 
up and (b) connects the RO relay to the inter
rupter in the associated flashing circuit. The RO 
relay in operating operates the audible signals 
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as described in 10.00 and completes a path to send 
ringing audible tone to the calling party. 

13.07 The release of the selector switch after a 
nominal 1-% seconds, or the release of the 

signal key, will release the PC1 or PC2 relay. The 
release of the PC1 or PC2 relay will open the 
operate path of the RO relay if AL option is pro
vided. The release of the RO relay opens the audi
ble signal path to all called stations. 

13.08 When the first called station answers, the 
TB1 relay will operate. The TB1 relay in 

operating (a) provides a holding path for relay 
Bl under control of the operated CH relay and 
(b) operates and locks operated the calling sta
tion's LS relay, thus allowing the calling station 
to receive a flashing lamp signal. The lamp will 
continue to flash until the last called station an
swers. The operation of the calling station's LS 
relay releases the selector circuit. When AJ and 
AK options are provided, the release of the selector 
circuit releases the MS and CA2 relays in the ring
ing and tone control circuit. The release of the 
CA2 relay opens the operate path of the RO relay. 
The release of the RO relay opens the audible 
signal path to all called stations and the ringing 
audible tone to the calling station. 

13.09 As each called station answers, the lock
up path for the associated LS relays is 

transferred from the B1 relay to the TB1 relay. 

13.10 When the last called station answers, the 
operate path for the CH relay is opened 

and the relay releases. The release of relay CH 
releases the B1 relay, thereby allowing the lamps 
to light steadily at all stations. When the lamp 
at the calling station lights steadily, it is an indi
cation that all stations on the conference call 
have answered. The transfer operation to the 
secondary link may now take place if that link 
is vacant. 

13.11 A station that is part of the conference 
being called may be busy on the secondary 

link. This condition will cause the BY relay to 
operate under control of the busy station's oper
ated line circuit and the operated conference 
circuit. The BY relay in operating will (a) lock 
up under control of the selector circuit, (b) 
operate various control circuits as described in 
12.00, and (c) return busy tone to calling station. 
The calling station will receive the busy tone un;. 
til the first called station answers. 



SEQUENCE CHART 
ORIGINATING CONFERENCE CALL 

COMPLETION OF PULSE TRAIN 
1ST OR 2ND DIGIT (SEE FIG. 2) 

SIGNAL KEY 

ROI -1-

SEE NOTE 

PCI OR PC2 

\ BC'\_ SEE PAR. 13.11 / 

\ 
I BCI 

+ec 
BCI 

I 

I 
I 

LS 1 
(BUSY 
STATION) I 

TO FIG. 7 

I 

X LT 
I (BUS I y 

STATION) 

BY 

' 
BUSY TONE TO 
CALLING STATION 

I (SEE FIG. 101 

LS (MAX ·s CALLE D 
STATIONS) 

FLASHING 

' (AJ 8 At<) T 
RO STATIONS r~ t:~(, I~ CH 

MS 11' (227A-I) 
CA2 

-- DIAL TONE RO I 
(SEE FIG.3l 

\ 
RINGING AUO TONE 

I TO CALLING STATION 
(SEE FIG. 3 l 

SIGNA I. KEY 

NOTE : MS RELAY OPERATES IN THIS SEQUENCE ONLY 
WHEN A SIGNAL KEY IS USED TO ORIGINATE A 
CONFERENCE CALL . 

' / 

AUD SIG (SEE FIG. 91 
CALLED 
STATIONS 
(SEE FIG. 8) 

AUD SIG 
CALLED 
STATIONS 
(SEE FIG, 81 

+ PCI OR PC2 

f® 
RO 

AUD SIG CALLED 
STATIONS 

ANSWERING CONFERENCE CALL 
ROH 

FIRST CALLED STATION ANSWERS 

TBI 
(SEE FIG.6) 

BUSY LAMP 

1-1/Z SEC 

T 

RELEASE 
MAGNET 

SELECTOR 
SWITCH 

ROTARY 
MAGNET 

OI'F-NORMAL 
CONTACTS 

RELEASE 
MAGNET 

IDLE STATIONS LS (CALL ING STATION) 

r------------------'-S_E_E_F_I_G_.9_1 ____ ~-----------------------------~---~-~(SE£ FIG. 6 ) 

RINGING AUD TONE 
TO CALLING STATION 

CA2 

RO 

------------ROH l 
LAST CALLED STATION ANSWERS 1 

SEE SEQUENCE CHART 
ORIGINATING CONFERENCE CALL 

I 
NOW LOCKEO I 
TO TBI RELAY ;.( LS (MAX I C.LLED 

STATIONS) 

BUIY LAMP 
C.LLitfG AND 
CALLED STATIONS 
(SEE FIG. 9) 

CH 

B l 

I 
I 
I 

AUD SIG 
CALLED STATIONS 

. VIBRATOR ~.I lAIC)+ 
MS 

4SSOCIATED 
FLASHING CIRCUIT 

FLASH lNG LAMP 
CALLIIIIG AljD 
CALLED STATIONS 

FLASHING 
LAMP 
CALLING 
STATION 
(SEE FIG. 9) 

SEE PAR. 13. 11 

BUSY TONE 
TO CALLING 
STATION 

OPERATIONAL SKETCH ROI PCI 
OPERATE PATH' ROI RELAY 

TS 
D 

222A 

OPERATE PATH PCI OR PC2 RELAY 

TS TS 
D Bl D 

2v61 @ 1oX 8 

222A 

LOCKUP PATH PCI OR PC2 RELAY 
AFTER ROI RELAY HAS RELEASED 

TS TS 
D Bl D 

2: I ® 1oX e 

OPERATE PATH BC RELAY TS 

" BC ~ 
26 L__ -~ L n u / ® . 
v~j® :?._ j 
~ 

217A 

PC I 

ROI e X, ( 

217A 
PCI 

@ ( 

;-- MAX 6 CALLED STAT IONS ------. 

LS LS L LS 

SEE TABL E COR D 

222A 0~ 223A 14------------222A-----------~~---------

OPERATE PATH OF All LS RELAYS 
ASSOCIATED ON CONFERENCE CKT 

61 TS C 

TS ~ 
B BCI !® - - ! 

26 L . . 139\ v / 

v~f® Y f 
~ 

r-- MAX 6 CAL L ED STAT IONS ------. 

LS 

,.---SEE TABLE U ----.. 

PCI OR PC2 

,--SEE TABLE U __,_ 

PCI OR PC2 

COL COL 
B C 

~------------222A------------~~--------- 222A OR 223A -------~,_ _______ 2 17A -----t 

LOCKUP PATH ALL LS RELAYS 
AND OPERATE PATH CH RELAY 

MAX 6 CALLED STATIONS 

222A OR 223A 

OPERATE PATH RO RELAY, AL OPTION 

---------------------~.------222A ~ 

,-- CALLED STATIONS -._ 

TS 
A 

r-- SEE TABLE U ~ 

lot-----222A -----+----- 217A ___ ...,.. __ _ 222A OR 223A ----...----- 217A ------------11~ 

ISS 2, SECTION C71 .019 

j 
SIGNAL 

KEY 

X II• 

SEE TABLE F 

L ____ _ 

~I• 

®l - s.v 

DIRECT OR THROUGH 
I--- TR ANSFER CIRCUITS --14------ 2078 OR C -----"'*"---- 2 24A -----t---- 2 22A -------1 

(SEE X OR W OP T FIG, 3) 

OPERATE PAT H CA2 AND MS RELAYS, AJ AND AK OPT ION 
LOCKUP PAT H CA2 RELAY (SEE FIG.31 
LOC KUP PATH MS REL AY ( SEE FIG.2) 

CA2 C3 

,--CALLED STATIONS~ 

TAS L T 

SEE NOT E 

C6 CHART 
MS ·r SEQUENCE 

r- SEE TABLE U ---"'\, 

PCI OR PC2 

SEE TABLE COR 0 

2: ~I----~~~--~L~o~u~--1~~--~2~~~~--~ 
:_--~4~00~A_":D~IO~D~E~------.IJ•• --- 222 A OR 223A ---¥---- 2 17A 

14---------------- 2 2 7A - I '1 
RIN GING AND TONE CONTROL CIRCUIT SEE TABLE COR D 

OPERATE PATH BY RELAY WHEN A STAT ION ON 1 BUSY STAT ION ON SEC LINK-- r- SEE TAB LE U ~ 
THE CONFERENCE IS B USY ON T HE SECONDARY 
LINK BY 

2: 1------{ 

t-------- 224A ---------,.jot------ 222A OR 223A -----.1----- 2 17A •I 
LOCKUP PAT H BY RELAY (SEE FIG . IOl 
lOCKUP PATH PCI OR PC2 RELAY, WHEN A STATION ON THE 
CONFERENCE IS BUSY ON THE SECONDARY LINK AND G OPTION IS PROVIDED. 
('DIA L USED TO ORIGINATE 
CONFERENCE) 

TS 

PCI 

SEE TABL E F 

>---- - ---

14----- 207 B OR C ----·-- 2 17A ----1 
DIRECT OR THROUG H 

I...___ 222A ---~------- 2I7A -----------1 TRANS FER CIRCUITS L..___ r--- (SEE X OR W r--
OPT FIG.3) TABLE U 

)o 

I• 

)o 

)o 

COL A COL B COL C 
RELil en TS CONHC TS 

PCHG ~0 . PCHO 
TABLE C TABLE f 

LEID PUNCH ING .ON 222A 
DEStG )CK 1J CK 2 CK CKT 4 CKT 5 CKT& CKT 71 CKJ 81 CKH 

F 71 I 17A I 27A I J71 I 78 I 178 I 278 I ~78 I 7C 
G 11C I12C j D C I 14C I 15C I HoC I17C I 18C I19C 

2078 OR C 
LEAD TERMI NAL 

c 1\A 
c 12A 

1 , I ~5 

2 2 2 J!. 

PC\ l 1 4 17 
4 4 10 28 

c DA 5 5 11 28 

c 14A b b , 2 2a 

c 15A 1 11 1 28 

TARLE 0 c HA 2 12 2 28 

c 17A 
c l!A 

LEAO PUNCH ING ON 22JA 
DES I G CKT 1 I CKT 2 I CKT J 

PC2 J D 4 28 

4 14 10 29 

f 7A I 17A I 27A c 19A 5 15 11 2S 
G 181 1 \9A I 20A c 20A b 1& 12 28 

Fig. 11- Reset Conference 
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SECTION C71.019 

14.00 ADD-ON CONFERENCING, PRIMARY OR SEC
ONDARY LINK 

14.01 The incoming central office or PBX line 
is picked up under control of an associated 

key telephone system or key equipment line cir
cuit. When it is ascertained that one of the 6A 
stations is to be conferenced with this call, a hold 
is placed on the central office or PBX line. 

14.02 The 6A station to be conferenced is selected, 
signaled, and a talking path established on 

the primary or secondary link. 

14.03 Originating the conference when the 6A 
stations are on the primary link (AB and 

AG, AB and Q, or AO option) : 

• AB and AG options: The operation of the 
add-on signal key at the control station 
causes the operation of relay M through 
contacts of the control station's operated 
LS and normal LT relays. 

• AB and Q or AO option: The operation of 
the control station's LS relay operates an 
auxiliary relay. The operation of the add
on signal key at the control station causes 
the operation of relay M through a contact 
of the operated auxiliary relay. 

• AB and AG, and AB and Q options are Mfr 
Disc. 

14.04 TheM relay in operating (a) locks operated 
under control of the TB1 relay, (b) opens 

the operate path of any other M relay, thus pre
venting the interconnection of two or more out
side lines (see Inset I on the operational sketch), 
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and (c) bridges the incoming central office or 
PBX line and the 6A station through the 120F 
repeat coil. 

14.05 Originating the conference when the 6A 
stations are on the secondary link (AB 

and AG, AB and Q, or AO option) : 

• AB and AG or AB and Q options: The 
operation of the add-on signal key at the 
control station causes the operation of re
lay N through a contact of the control 
station's operated LT relay. 

• AO option: The operation of the control 
station's LT relay releases the auxiliary 
relay, associated with the control station. 
The operation of the add-on signal key at 
the control station causes the operation of 
relay N through a contact of the released 
auxiliary relay and the operated LT relay 
of the control station. 

• AB and AG, and AB and Q options are Mfr 
Disc. 

14.06 TheN relay in operating (a) locks operated 
under control of the H relay, (b) opens the 

operate path of any other N relay thus prevent
ing the interconnection of two or more ouside 
lines (see Inset II on the operational sketch), and 
(c) bridges the incoming central office or PBX 
line and the 6A station through the 120F repeat 
coil. 

14.07 The add-on conference circuit is equipped 
with A lead control. 

Reference: SD-69286-01 



SEQUENCE CHART 

ORIGINATING ADD-ON CONFERENCE,PRIMARY LINK 
ORIGINATING ADO-ON CONFERENCE ,SECONDARY LINK 

CONTROL STATION 

ADD-ON SIGNAL KEY 
AT CONTROL STATION 

1 SIGNAL 
I KEY 

4 ~B8 AG) 
4 ® 

CONTROL STAT ION 

ADD-ON SIGNAL KEY 
AT CONTROL STATION 

SIGNAL 
KEY 

MS \ 
(227A-5l 

(SEE FIG.8l 

MS OR A 
(227A-2 
OR 229A 
OR B) I' 

(SEE FIG.81 

MS OR A 
(227A-2 -~ 
OR 229A 

IV CO OR PBX LINE 
BRIDGED TO 6A 
STATION 

OR Bl 

OPERATIONAL SKETCH 

ORIGINATING ADO-ON CONFERENCE,PRIMARY LINK 

OPERATE PATH M .RELAY 

AB AND AG OPTION OR 
AB AND Q OPTION OR 
AO OPTION 

SEE INSET I 

M ~ M M 

;&r---&-t;--0-j~ 

L_ 1ST ....J 
r-zz&AORB 1 

INSET :I 

b. 226A OR B ::::-1 
TO BE CONFERENCEQ 

IF LAST 226A OR 1!1 

;--- CONTROL STATION ---,_ 
SIGNAL 

KEY 

(AB 8 AG) 

MFR DISC. 

@ 
• < 

(AB a a) 
MFR DISC. 

LT LS 

222A OR 223A----~·I 

,_ _ ____ 227A-2 ------.1•1 
SINGLE LINE ADD - ON TRANSFER 
CIRCUIT ASSOCIATED WITH 
CONTROL STATION 

SEE 
~TABLE X\ 

coi.. COL SIGNAL 
A C KEY A 

COL CONTROL 
8 STATION 

I· . 2 2 9A ORB ------.f•l 
MU.LTIPLE LINE ADO-ON TRANFER 
CIRCUIT ASSOCIATED WITH 
CONTROL STATION 

SEE TABLE V OR W 

N 

CO OR PBX LINE 
BRIDGED TO 6A 
STATION 

CONTROL 
r-- STATION~ 

~ .. 
!sEE TABLE VOR~ 
r- 222A OR 223A ---1 

TO SUCC 
226A OR 8-12 

TO SUCC 
226A OR B-13 ~ 227A-5 -------~•+I•~-2~~A~ 

AUXILIARY REL STATION CKT 223A 

CONTROL 
STATION 

ANY NUMBER OF 2 26A ORB KEY 
TELEPHONE UNITS MAY BE 
MULTIPLEO AS SHOWN 

ASSOCIATED WITH CONTROL STA 

LOCKUP PATH M RELAY 

M M M N res TBI r; 
ts r-®~-~xl-6----=-~L O~-=u __ 341X'----;I-3 ---;(V~--@t---12*X---;@ 11' 

26V 
'A" 
BAT. 

2.26A ORB 

CO OR PBX LINE BRIDGED TO 6A STATION 
ON PRIMARY LINK 

222A ----~•1 

'----->-SEE TABLE V OR W 

~~·---- 222A ----.1-Jio-o--- -- 222A OR 223A ____, 1---- 222A OR 223A--

CO OR 
PBX 
LINE 
CI<T 

r---------~ 

I N I M 

91 !I 

4 I 
I 

I I 
L __ -~20F~EP .:_oiL J 

226AOR 8--------~ 

A LEAD CONTROL, PRIMARY LINK 

M 

i~LtZ:~ [_A...;_ ___ _,®2a0)---7-x _ ___, 
CONTROL AI @ 

ORIGINATING ADO-ON CONFERENCE, 
SECONDARY LINK 

OPERATE PATH N RELAY 

AB AND AG OPTION OR 
AB AND Q OPT ION OR 
AO OPTION (AB 8 , AG) 

SEE INSET ll (AB 8 a) 

N ~ N N 
26 Lflo\- I {g\_ 1 ~_j 
v ~ ~ 

1- 1ST _I 
226A ORB I 

TO SUCC 
ZZ6A OR B - 10 

L__:_ 226A OR B_j 
f"'TOeE CONFERENCEDJ 

IF LAST 226A ORB 

TO SUCC 
226AORB-8 

ANY NUMBER OF 226A OR B KEY 
TELEPHONE UNITS MAY BE 
MULTIPLED AS SHOWN 

1--- 226A OR e---J 
r- CONTROL STATION\ 

LT 

1---- 222A OR 223A ----.j 

SIGNAL 
KEY 

r 227A-2 , 
SINGLE LINE ADO-ON TRANSFER 
CIRCUIT ASSOC IATED WITH 
CONTROL STATION 

SEE 
FTABLE X \ 

COL COL SIGNAL 
A A D KEY A 

COL CONTROL 
B STATION. 

~ 229AORB •I 
MULTIPLE LINE ADD-ON TRANSFER 
CIRCUIT ASSOCIATED WITH 
CONTROL STATION 

+ 222A---l 

CONTROL 
~STATION~ 

'A" 
I• GRD 

~I· 
~sEE TABLE VOR ~ 
I-- 222 A OR l23A --1 

26 
v 

26 
•AJ' 
BAT. 

LOCKUP PAT H N RELAY 

1+------ 2 26A OR B ------.!J----- 2 22A ----1 

CO OR PBX LINE BRIDGED TO 6A 
STATION ON SECONDAR Y LINK 

I• 

ISS 2, SECTION C71 .019 

••A• 
I• GRO 

~222A--~~---- - 222A OR 223A -----et !ol•---- 222A OR 223A- --.iol ... •- 222A---j 

REFERENCE 
OES IGNU ION CKT 1 

• lA 
B 2A 
0 SA 
H 21 c I 
J 110 I 
K 21 D I 

COOR 
PBX 
LINE 
CKT 

'IUF 

I 2UF 

I 120F REP COI LJ 
L---------

16~------------------~------~ 

14---- - - ---- 226A ORB ---------~ 

A LEAD CONTROL, SECONDARY LI NK 

N 

~~~~~~a [,A·~----~®280 ' ____ 7_x ____ ~ 
CONTROL ~I e-

~22SAOR B~ 

TABLE V 

~UNCHI NO ON 222A 
CKT 2 CKT 3 CKT 4 CKT 5 CKT 6 CKT 7 CKT 8 en 9 
1U 21A HA 18 1 1 B 21 B )18 IC 
121 22A J2A 2B 128 22 B )28 2C 
1 SA 25A HA 58 158 25 8 )58 5C 
22C BC 24C 25C 21>C '7C 2~C 29C 
no 130 140 150 160 170 1 BD 190 
220 2JD 240 250 260 270 280 290 

TABLE W 

REFERENCE I'IJNCHING ON 22JA 
DES I GHAT I ON CKT 1 en 2 CKT J 

A u ,. 21A 
B 21 12A 22A 
0 51 15A 25A 
H 28A 29A JOA 
J liB IJB 158 
K 1ZB 148 UB 

CONF" 
CKT 

, 
2 
J 
4 
5 
6 
7 

TABLE X 

co~ A co~ B COL C COL 0 
TS COHT TS TS 

PCHG NO. PCHG PCHG 

9 2 19 29 
8 } 18 28 
7 4 17 27 
4 7 ,. 24 
) 8 _1) 23 
2 9 12 22 
1 10 ,, 21 

F 12 _Add-On Conferencing, Primary or Secondary ig. 
Link 
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SECTION C71.019 

15.00 ADD-ON CONFERENCING, TRANSFER TO SEC
ONDARY LINK 

SEQUENCE CHART 

TO FIG. 7 

15.01 When the secondary link is free, stations I 
TO FIG. t2 

I 

on the primary link are automatically 
transferred to the secondary link, as described in 
9.00. If the stations are connected to an add-on 
conference circuit, this circuit will also transfer 
to the secondary link in the following manner. 
The operation of the LTR relay during link trans
fer and the operated M relay cause the operation 
of relay N. 

1 5.02 TheN relay in operating (a) locks up under 
control of the H relay, (b) opens the lockup 

path of theM relay, and (c) transfers control of 
the central office or PBX line from the M relay 
to its own operated contacts. 

Reference: SD-69286-01 

I 
XLTR 

I 

OPERATIONAL SKETCH 

Page 28 

OPERATE PATH N RELAY 

SEE INSET II 
FIG.I2 

26V~-j __ 
j.IST 226A OR s.j loll•f---- 226A OR B --...,•loll••-- 222A ---1 

CONFERENCED ON 

LOCKUP PATH N RELAY (SEE FIG. 12) PRIMARY LINK 

CO OR PBX LINE BRIDGED TO 6A STATION, SECONDARY LINK (SEE FIG. 12l 

Fig. 13- Add-On Conferencing, Transfer to Secondary Link 

XM 
I 
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16.00 CAMP-ON 

16.01 When the 6A key telephone system is 
equipped with camp-on, an idle station may 

go in over the busy lamp (indicating that both 
links are busy) and dial a code to select another 
station. 

16.02 Line seizure is accomplished as described 
in 3.00 with the exception of the operation 

of the B1 relay and its functions. At the com
pletion of the pulse train at the end of the first 
digit, a ground from the selector circuit operates 
the BY1 relay under control of the normal B1 
and LTR relays and the operated TB2 relay. 

16.03 The BY1 relay in operating (a) opens 
the lockup path for the BY relay, and 

(c) opens the various control paths which are 
used in the process of camp-on. The BY1 is a 
slow-release relay. Therefore, it will remain 
operated over the interval needed to operate 
the transfer circuit when a 2-digit code is dialed. 

16.04 The BY relay in operating (a) opens the 
operate path of the BY1 relay; (b) after 

the BY1 relay releases, the BY relay locks up to 
the B relay under control of a parallel path in the 
common equipment of the 222A KTU; (c) opens 
its own operate path; (d) holds the T relay oper
ated preventing the release of the selector switch 
thus registering the dialed code; (e) operates the 
associated flashing circuit; (f) operates the vi-

. 
brator if AQ option is provided; and (g) connects 
busy tone to the winding of relay A to which the 
calling party is also connected. This indicates·to 
the calling party, and any other idle station that 
may pick up, that the system is being camped on. 

16.05 The release of the secondary link and the 
transfer operation of the call on the pri

mary link will release the BY relay. The release 
of relay BY (a) allows relay B1 to operate and 
(b) removes the holding circuit from the T 
relay, starting its timing cycle. 

16.06 The B1 relay in operating allows the called 
station's signaling circuit to operate as 

described in 5.02 through 5.05. 

If the primary link releases before the 
secondary link, the camp-on circuit will 
still be activated until such time as the 
secondary link releases. 

Stations which are connected so that 
they are not automatically cut off (F 
option), cannot camp on a system busy, 
since, on pickup, they are transferred 
onto the primary talking link. 

Signal key selection cannot be used to 
operate the camp-on feature on a sys
tem busy. 

Reference: SD-69286-01 

TO FIG. I 
1 
1 
I 

:(viBRATOR 
: (SEE FIG. I) 

OPERATE PATH BYI RELAY 

BYI BY 

2vs 

I ~If------~ 22244AA~-·I 

OPERATE PATH BY RELAY 
BY 

26 
v 

LOCKUP PATH BY RELAY AFTER 
RELAY BYI RELEASES 

26 
v 

BY 

SEQUENCE CHART 

COMPLETION OF PULSE 
TRAIN, END OF FIRST DIGIT 

(SEE FIG. 2) 
I 
1 
I 

\ BYI 
I 

\ BY 
I 

--BYI 

@ 
It VIBRATOR 

It ASSOCIATED 
FLASHING 

I' CIRCUIT 
(SEE FIG.IO) 

I' (SEE FIG. 10) 

, BUSY TONE TO 
CALLING STATION 

' (SEE FIG. 10) 

OPERATIONAL SKETCH 

1 TS 
D 

LTR H 

TS 
B 

ISS 2, SECTION C71.019 

TO FIG. 2 
I 
I 
I 

l [NOW LOCKED t TO RELAY BY) 

TS O.N. TS 
B CONTACTS T C B 

3 4 

I• 

I• 

~----- 224A -------1~---- 222A -----~-207B OR c---.j 

I--- 207B OR c -·---- 217A ----·-- 224A ---.!•I 

Fig. 14- Camp-On 
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SECTION C71.019 

17.00 OFF-PREMISE STATION, LINE SEIZURE 

When the off-premise station initiates a 
call, it is connected to the selector circuit under 
control of relay P in the long line circuit and 
the LS relay in its associated line and signaling 
circuit. As the station picks up, relay P operates 
and closes a path through the windings of relay 
C in the long line circuit to operate relay A in 
the selector circuit. Upon dialing, relay P repeats 
dial pulses causing relay A to release and re
operate in unison with the dial pulses. This 
action causes the selector circuit to operate as 
described in 4.01, 4.02, and 4.03. 

Reference: SD-69286-01 

OPERATIONAL SKETCH 

ROH 
OFF-PREMISE 

STATION 

p 
26V 
nA• 

BAT. 

26V 
C L. A "A" 

(225A) (OFF-PREM BAT-
STATION) 

PRIMARY 
WINDING 

SEC 
WINDING 

~225A-.j ~225A----j 

TS 

OFF-PREMISE 
~STATION LINE CKT~ 

LS L 

1•"/lt'GRD 

SEQUENCE CHART 

c 
(225Al 

ROH 
OFF-PREMISE 

STATION 

p 

L A 
(OFF-PREM 
STATION) 

I 
I 

TO FIG. I 
LINE SEIZURE 

OFF-PREMISE 
r-STATION LINE CKT~ 

LS 

j+-2078 OR C-I>I+---222A OR 223A--~---- 225A ---+t--- 222A OR 223A---+I 
TO FIG. I 

"A" GRD •I 

1-- 2078 OR C -1 

TABLE I TABLE 8 
REFERENCE PUNCHING ON 2221 REF[RENCE PUNCHII'lG ON 22lA 

DES IGNITION CKT 1 ICKT 21CKT 'ICKT 4ICKT SICKT f>ICU 7ICKT 8ICitT 9 HSIGNATION CKT 11 CICT 21 CKT 3 

• 11 I tu I 2u I ,,. I 18 I ne I zt• I ''' I tc A 1A I 11A I 21A 
B 21 I 121 I 22A I :521 I 28 I UB I ZZB I )28 I zc. B 2A I 12A I 221 

Fig. 15- Off-Premise Station, Line Seizure 
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18.00 OFF-PREMISE STATION, INCOMING CALL 

18.01 An off-station is selected by dialing a station code or by the use 
of a signal key. 

AL Option 

18.02 Ground from the operated selector circuit or the operated signal 
key operates the R relay in the long line circuit. The R relay in 

operating (a) opens the transmission path between the off-premise 
station and local stations; (b) connects generator to the off-premise 
station's T and R leads, operating the audible signal; and (c) operates 
the BC relay. The functions of the BC, BC1 , and LS relays are as de
scribed in 5.02 or 7.01. 

AK and AJ Options 

18.03 Same as described in 5.01, 5.02, and 5.04 when the dial is used or 
7.01 and 7.03 when the signal key is used. The RO relay operates 

the R relay of the long line circuit. The R relay in turn operates the 
audible signal at the off-premise station. 

18.04 No provision is made to supply the off-premise station with illumin
ation from the 6A key telephone system. 

Reference : SD-69286-01 

2611 

SIGNAL 
KEY 

\it SIGNAL 
I KEY 

~ 

-

SEQUENCE CHART 

l 
BC (SEE FI G. ~ OR 5) I 

I 

BCI (SEE FIG. 3 OR 5) 

~ BC 

® 
R 

[' BC 

It BC I 

COMPLETION OF 
PULSE TRAIN 
( SEE FIG. 2) 

' 'r'- A 

- f-C 

AUD SIG 
OFF- PREM 
STATION 

- '-

~ LS (SEE FIG. 3 OR 5) 
(OFF- PREM (SEE FIG . ~ OR 5) 

f- BCI 
STATION) -

MS (SEE FIG. 5) 
(227A-I l 

'-sEE NOTE 

DIAL - ~ 
TONE 
CALLING 
STATION 

-I- SIGNAL 
KEY 

NOTE : THE MS RELAY OPERATES 
iNTiiis SEQUENCE ONLY WHEN THE 
SIGNAL KEY IS USED. 

RINGING 
AUD TONE 
TO CALLING 
STATION 
(SEE FlO.~) 

I' 

- ~BC 
' CA2 

(227A-Il - f- BC I 

RO (SEE f i G. 3) 

I 
'I' R 

It AUD SIG 
I' OFF- PREM 

STATION 

R 

+
® 

AUD SIG 
OFF- PREM 
STATION 

OPERATIONAL SKETCH 

OPERATE PATH R RELAY, AL OPTION 

I---222A---t---------- 225A --------------1 

' LS 
(OFF -PREM 
STATION) 

1- 112 SEC =!= 

T-

RELEASE 
MAGNET 

SELECTOR 
SWITCH 

OFF-NORMAL 
CONTACTS 

RELEASE 
MAGNET 

1-

SIGNAL 
KEY 

~~· 

L SEE TABLE F 

----------
DIRECT OR THROUGH 1---- TRANSFER CKT --1 

( SEE X OR W OPT FIG. 3) 

ROTARY 
MAGNET 

t<ol•1----- 222A -----4o+------ 22'1A ----..... 1------- 2078 OR C ---- - -.1 

10511± 

OPERATE PATH AUDIBLE S IGNAL, A L OR AK OPTION 

1--- 225A -..j ~~·-- 225A ----1~ 

OPERAT E PATH BC RELAY, AL OPTION 

TS 
Bl c 

TS BC ~ 

ISS 2, SECTION C71.019 

I• 

1 ~ Lnu ~! ~ - l 
"'~~~ 

..._ ______ 222A --1 1 LS L S L LS R 

r OFF-PREMISE STATION LINE CKT--.._ 

> ~G IB L o , -U -
5f--~ t-~11 '>I_ ~12 1 I 

AL OPTION B l 

9

c 
SEE TABLE Y OR Z 

T: BCI @ 
9 

------.1 

OPERATE PATH L S RELAY, TS ~ >---- -1· · · · .----. 5 6 X ~' 

I ~ v ~/ )4------ 222A OR 2.23A --------4 .... -- 225A-----. 2611

~i 1 i 
~ 
222A -------et 

OPERATE PATH R REL AY, AK OPTION 

R 

2611 

OFF-PREM 
,---STA LINE CKT-...._ 

t<ol•>---- 222A ---~-------- 22~4-------------..... t---- 222A OR 223A ---.j 
T S TS 
B B 

"'I•>---- 222A •I 

TABLE T TABLE Z TULE f 

UF ~UNCH ING OH 222A REF PUNCH ING ON !2'l 2078 OR C 
OESIG CKT 1 CKT 2 CKT ) en 4 CKT 5 CKT b en 7 CKT S CKT 9 DESI G CKT 1 CJCT 2 CKT ' LEAD TER,HNI L 

D .SA ISA 25A )5A 58 158 258 ]58 5C 0 5l 15A 25l c ,,. 
f 7A t7l 27A l7A 78 178 278 178 7C F 7A 17A 27l c 121 
G 1tC 12C nc I&C 15C ,.c 17C ISC 19C G 1BA IU 201 c BA 
H 21C 22C nc 24C 25C uc 27C 28C !9C H 28A 29l lOA c UA 

c 15A 
c 1bA 
c 17A 
c 18A 
c 191 

c 21'11 

Fig. 16 - Off-Premise Station, Incoming Call 
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SECTION C71.019 
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19.00 OFF-PREMISE STATION, ANSWERING INCOMING CALL: TALKING PATHS 

Answering Incoming Call: 

19.01 When an off-premise station picks up in response to the audible sig-
nal, the P relay will operate. The operation of the P relay operates 

relay C in the long line circuit, relay L in the station line circuit, and 
relay TB1 in the battery supply and signaling circuit. The functions of 
TB1 and related relays are as described in 8.01. 

Talking Path, Primary Link: 

19.02 Talking battery for the local station is supplied from the TB1 relay, 
and for the off-premise station it is supplied from the P relay. The 

two telephone circuits are bridged together through the P1 and D capacitors. 

Talking Path, Secondary Link: 

19.03 Talking battery for the local station is supplied from the TB2 relay, 
and for the off-premise station it is supplied from the P relay. 

The two telephone circuits are bridged together through the P1 and D 
capacitors. 

SEQUENCE CHART 
ANSWERING INCOMING CALL 

TO F!G.I6 ROH I OFF -PREMISE STATION 

\II LS {OFF-PREM p 1' STATION) I 

c It 
(225Al 11' /[\ ~FF -PREM 

STATION 

Reference: SD-69286-01 

'\ TBI 

LS ' 
{CALLING I[\ 

-1-BI 

STATION) 

TO FIG. 6 



TO FIG,I6 
I 
I 

ROH 
OFF-PREM 
,STATION 

p ;( LS 
I (OFF-PREM 
I STATION) 

{SEE FIG, 15} 

c 
(225Al 

TS 
B 

L TBI 
(OFF-PREM 
STATION) 

LS 
CALLING 
STATION 

(SEE FIG. 6) 

TO FIG.6 

TBI BCI RO 

B 

1------ 2.2'2A 

OPERATIONAL SKETCH 

,-- OFF-PREM STA LINE CKT 

26V 
"A11 BAT. 

TBI 

~---- 222A ----------

~ OFF-PREM STA LINE CKT-----, 

LT 

8 

222A 

TALKING PATH, PRIMARY LINK 

22'2A 

TABLE A ORB 

22'5A 

222A OR 223A 

22'5A --------.1 

SEE TABLE A OR B 

26V 
''A" BAT. 

TALKING PATH, SECONDARY LINK 

LOCAL STATION 

OFF-PREM 
STATION 

ISS 2, SECTION C71.019 

222A OR 223A 

I--- 222A --... --------- 2.22A OR 223A -------~---225A~ 

222A OR 223A ------tl 

j.--- 222A -.j 

TABLE A 

REFERENCE PUNCH I HG ON 222A 
DES I GNAT I ON CKT 1 ICKT 21 CKH ICKT 4 CKT 51 CKHtiCKT 7ICKT 8ICKT 9 

A 1. I 11 A I. 21A I 31 A I 1 8 I 11 8 I 218 I 318 I 1 c 
8 2A 1 , 2A 1 22A 1 :m I 28 1 128 1 228 1 328 1 2c 

22.2A OR 223A -------------------~ 

225A ----------------~ 

TaBLE 8 

REFERENCE PIJliCIUNI! ON 2nA 
DES !GRAll ON CKT 1 ICICT 21 CKT 3 

A u I 11a I 21a 
8 za 1 na 1 22a 

Fig. 17- Off-Premise Station, Answering Incoming 
Call: Talking Paths 
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