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1.00 INTRODUCTION

1.01 This section covers the maintenance ot the

two-talking link arrangement of the 6A key
telephone system, the use of sequence charts and
operational sketches, and a description of the
symbols used.

1.02 Due to extensive changes marginal arrows
have been omitted.

2.00 GENERAL

2.01 The circuits used in the 6A key telephone
system have been reduced to simplified
sequence charts and operational sketches.

¢ Sequence charts cover the operation and
release of relays, keys, and other apparatus
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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.

e 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

in a fully operated posi-

* Relay or other apparatus
tion.

Page 2

1-1/2 SEC

1
-

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 or C in 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.

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



OPERATIONAL SKETCH SYMBOLS

_U_

1

I;{ZT

Relay core and winding.

Apparatus operated
(keys, telephone sets,
ete).

Apparatus normal (keys,
telephone sets, ete).

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-
lIow.

ISS 2, SECTION C71.019

Normally closed contact
A of an unoperated relay
—'41 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).

i Ground symbol.

b5 Point of termination, ter-
minal strip B, terminal

3

Point of termination, ter-
[222A [398] minal strip B, terminal
e — 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, ete, 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.

Page 3
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SECTION C71.019

2.07 The following wiring options are applicable to this section.

OPTIONS ASSOCIATED WITH

OPTIONS ASSOCIATED WITH

STATIONS
Wiring Option
E With Automatic
F Without Cutoff
Y Over T & R leads
Z Over sep sig pair Sta Aud
Sta assoc with Signal
AA
com aud arr
Q With Aux Rel
Sta Ckt
AG Without (Mf£r Disc.)
AG Without Add-On
AO With Transfer Ckt
Local sta or off-
AE premise_ sta w}}en Sig Key
AK opt is provided Selection of
AF Off-prem sta when Station
AL opt is provided
AB Sta to originate add-on con-

ference (Mfr Disc.)

2.08 The 227A key telephone units used in this system have been identi-

Ringing and Tone Control Circuit

Single Add-On Transfer Circuit

Auxiliary Relay Busy Lamp Circuit
Auxiliary Relay Lamp Flash Circuit

Auxiliary Relay Station Circuit (Mfr Disc.)

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

SYSTEM
Wiring Option
Without
X .
(max nine codes)
- Transfer Ckt
w With
(over nine codes)
K With Preset
J Without Conference
G With
5 Camp-On
N Without
H Without Aux Rel Busy
M With Lamp Ckt
S Without Aux Rel Lamp
v With Flash Ckt
AK Interrupted Audible
AL Single Spurt Signal
AlJ Dial, busy, and aud tone
AQ Busy signal & camp-on control
ckt when used with a 207B KTU
fied for clarity as follows:
o 227A-1
o 227TA-2
o 227A-3
e 227A-4
e 227TA-5
Page 4
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300 LINE SEIZURE

301 The T and R leads of a 6A key telephone
system station are connected to battery and
ground through the windings of the 4 relay. Asa
station picks up, relay 4 operates. The station’s
L relay in the station line cireuit 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 BI relay under
control of the TB1 relay and the camp-on eontrol
circuit. The BI 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 cireuit
of the associated key telephone system if 8o 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

SEQUENCE CHART

fOH
A L
{CALLING
STATION)
Yo
Ly ®,®
% VIBRATOR
DIAL_ TONE
(o1 T0 CALLING
STATION

ASSOCIATED FLASHING

CIRCUIT (SYSTEM WITH
AK OPTION REQ A232-
TYPE KTU)

BUSY LAMP
ALL STATIONS

ROH OPERATIONAL SKETCH
SEE TABLE A OR B
" A ® Ls L LS
AN L 26 i [Tiv ” [ez2al3zc] 1 -4[1+ 5 s | [2zzalsic]
4 v [223a]324] 1o | 41 [223A]314]
2078 OR C-——#e———— 2224 OR 2234 " e 222A OR 223A——|
7s TS TS Ts
8 B 4 8 B, Az B
26 LW Y L
5 [ —)—n 10 ®
jp—2078 OR C—s] j———2078 oR ¢ ——-—}
T T
0] cs-13a0 Lp VIERATOR 5 5 B
26 B ! 3]s
v 10 £ @ @ 10
Je 2244 sle 207 ¢ +
4 — e e e — . —— — e
B
3401, VIBRATOR F Fi ]
DIAL TONE 26 KS-13491, 3[1s Ks-13490 L1 KS-13490,L1 | Y
TO CALLING v v WA e—t—e—+—(3%)
STATION 00 2000 0 { sto0 . € osyr D |
A
F =< 0.5UF |
2] |
= F NETWORK |
o
e 2244 "
TS TS
8 A 8 MS
CONT ABOVE " 2u 2L
(2P — @ E—
t
L ! ole -
207 ¢ 227a-1 ———)
 rocaume | BNGNes Tow
STATIONS ——
TEL-SET

CONT FROM

BELOW

ISS 2, SECTION C71.019

TS B TS T8 Ts
8 n T8I A B|Y B 8 8
26 Jlv N\
v "_@ U—1 7 & 6l ) (o—
e 222a o} 2244 e—2078 OR C—————
B
BUSY LAMPS A
ALL STATIONS 26 3)—78[]eT_2pr ()
(SEE FI16.9) v U T \&
]
Je 198 +|
TS s
ASSOCIATED FLASHING 8 S, fa A
T
CIRCUIT (SYSTEM WITH zfl—-@ 78[|eT '{2 @
szgnglou quruu)azs u
A 232-TYPE KTU
# Y [ S
> T @ X @__“.
4 -/ 3
TS TS
A F8 ga A J 222A o
26| 78[]sT i]27 37\
v U i N\
e 212A —
ST
25YL_[232a]39 Gor—38[1BT__
gaT| 2328124 \/ U \Z/
p———232 TYPE——— |
TABLE A TABLE B
REFERENCE PURCHING ON 2220 REFERENCE ] PUNCHING ON 223A
DESIGNATION [EXTY TCKT 2 [ CKT3 [ EXTAJCKT 5 ] CKT6 JCKT 7 [ CKT 8] CKT 9 DESHGNATION [ext™y TekT 2 [ckT 3
A INENEFAEDNEKEEBEIDEEDED A LN KN
8 28 | 1] 220 ) saaf 28 | 128228 | 3am | 2c 8 TS KR ED

Fig. 1 — Line Seizure
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SECTION C71.019

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% 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.

Reference: SD-69286-01

SEQUENCE CHART

4

FIRST a

DIAL —— A N

PULSE | roTary

MAGNET

ROTARY Y c

MAGNET ; INTERMEDIATE — A
SELECTOR T DIAL PULSES ROTARY
SWITCH MS MAGNET
(STEPS TO
CONTACT 1) ooNE
OFF-NORMAL SELECTOR
CONTACTS

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

COMPLETION OF (TO FIG.3,4,10
PULSE TRAIN 11,14, OR 16)

Page 6
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ISS 2, SECTION C71.01¢9

OPERATIONAL SKETCH

FIRST
DIAL A —
PULSE
TS c Ts
B 8 A| B
iflu v
26V (20—
cX @ AT ol 20 "
207BORC——
m OPERATE PATH
(™) TS s
L|u
MS
sev— @ (DK@
le - ale
DIAL e 227A- | oo 207C
TONE RINGING & TONE CONTROL CIRCUIT
LOCKUP PATH
MS
RINGING & TONE CONTROL CIRCUIT
T
V 1s B c TS B
T.
X 26v|—(19) Ll y @—-h-
)X
‘———207BOR ¢ ——————
ROT
TS MAG TS
| OB s[lr__ A
ROTARY ¥
MAGNET A\ 26v '® U Ne ol &
SELECTOR
SWITCH fp——————  207BORC——— 4}
(STEPS TO
CONTACT 1)
OFF-NORMAL
CONTACTS
4
i .
ROTARY
MAGNET
A
ROTARY
MAGNET

INTERMEDIATE
DIAL PULSES

SWITCH
(STEPS

COMPLETION OF
[ PULSE TRAIN

SELECTOR

TO NEXT SUCCEEDING

CONTACT FOR EACH OPERATION
OF ROTARY MAGNET)

(TO Fi6.3,4,10
1,14, OR 16)

Fig. 2 — Basic Operation of Selector Circuit
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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. The re-
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 BCI 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

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 1-14 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
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SEQUENCE CHART

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

10 FI16.4
X a .
|
|
| {1ST, 2ND,
TR OR 3RD
2164)
e ROTARY .,
¢ MAGNET I™-2-0i6iT cooe onwy
X sc
X sci
X Ls (caLLED sTATION)
T 8¢ FLASHING
LAMP
CALLED
— sc STATION
cAz2 RO
AUD SIG
RO CALLED
STATION
RINGING AU AUD 816
CALLING CALLED
STATION STATION
——I-1/2 SEC
e
Y RELEASE
N MAGNET ro
AUD SIG
T 35%535“ CALLED
STATION
_L_ OFF-NORMAL
CONTACTS
1 RELEASE
[ MAGNET

OPERATIONAL SKETCH

ISS 2, SECTION C71.019

lr-—_ THIS PORTION OF CIRCUIT ALSO USED FOR FIG. H AND 16 jl
| ©.® ® |
157 OB 2ND DIGIT TO Fic.4 | — I
SEEFIG 2 |
¢ ! i (IST,2ND, | PR LR ® TWO 216A KTU PROVIDED ONE 2I6A KTU PROVIDED I
Xa X oR 3R0 : — SEE TABLE E — /— SEE TABLE E —, /— SEETABLE € — |
1
ROTARY |‘/-2-DIGIT CODE ONLY TS | ® @ @ coLc TR COLA @ C?L\c TIR COoL A coLcC TR coL A ® |
—+-c MAGNET | B1 € /———— CALLED STATION ———— —< > > {1 U » , |
ﬁ(_h : coL B coL 8 coL B ® l
LS
ecY H__l_< U { Lﬂu 5'3 (%) |  sINGLE - f—— 3ro 2164 sfe 2ND 216 A —————sf———— IST 2164 ——+| |
I's | g'&';lou ®.® /——— SEE TABLE 6 —— |
| ’ COLC TR COLA ®.®
@ SEE TABLEC OR D N | N
d I A Y —
le 222A 222A0R 223 A _’i I 2-D1GIT @ STATION ON coL 8 @ ‘@|
i s s a | STaTioN /IST 2164 KTU f—— 1sT 216 ———— ® |
BCl  g¢ fa\ I /~SEETABLE 6 —, ,— SEE TABLE E— :
L[lu y | STATION ON
aci X (a0} I | SnaTo o, coLc TR coL A coLc TRcoL A |
| < |
p—— 2224 ——— fe——sraTion on co.s coLe
rs l 3RD 2164 KTU  J——— 2ND216A — s 15T 2164 —] |
OPERATE PATH 81 C /——— CALLED STATION — | /~——— SEE TABLEG ———, ,——— SEE TABLEE ———  ,/— SEE TABLE £ —my I
. [ coLC TR COL A COLC TR COL A coLc TR coLa |
£ v O Y s . | O—-O O—0— |
Gariom tsX TG ‘ L”“ TG | . coL 8 coL e coL @ |
2@ 's 's’ | J——— 3rD 216a ol 2ND 2164 e IST 216 A——d] |
SEE TABLE COR D - -
1o |
e I o 222A 222A OR223 A )| !
2ND BANK
by /—CALLED sumouﬂ s s s SEL SEE
B LOCKUP PATH s B LTR D 8y @ rg\ B C T SWITCH TABLEF
LS CH | (o) (2 | TR\ N \L 1 \ Y,
FLASHING LS L Ls LT B B 1| 40 10 2 } > 39
LINE LAMP 25| [232AT308] v wuspp v | [eeealzec) fv v gy e I S g’ ho A YA N CHEAT IR A
SohLED I 1223afsa | e |J T 27% sl [223a[38A] ]] 2/ ( ) 1
SEE FIG.9)
¢ f— 222A 0R 223A sle 2224 ——] } 2224 o 2244 sfe 2078 OR ¢ ————————+|
N OPERATE PATH RO RELAY, AL OPTION /— CALLED STATION — CONT FRoM
owos 2 O[g s ] % —
Bl ®
26 Ty RINGING AUD TONE TO CALLING STATION
RO v | . ' 4* ' (e ‘ Ig . ’ AT TS TS Ts
RINGING ks-1349) L2 YIBRATOR o 13490,L1 < 8
INGI - =
Aup sig SEE TABLE C OR D AUD TONE v (39) I (33) D20, G - zu (9
starion | f— 2224 ol 2174 sh— 2224 OR 2238 —| TO CALLING l . l . 10,000 . . x ’ . I . i
i6,
OPERATE PATH CA2 RELAY,AJ & AK OPTION TO CALLING STATION TEL SET -+
g CALLED STAT(ON———— L va2sec b 2244 o 2224 ole 207¢ o
caz c3 Lr Ls ] TABLE ¢
(a0) | N () -7
Xcaz "—‘—I_._'N‘_“( I Py 7) \40) T3 AT F REFERENCE PUNCHING ON 222R
DIODE f/ RELEASE DESIGNATION TTEKT 1 JCKT 2]CKT 3 | CKT 4]CKT 5| CKT b|CKT 7| CKT 8]CKT 9
SEE TABLE C ORD X MacneT F A | 17A [ 278 | STA | 8 | 178 | ave | 318 | 7c
b- 2274~ ole 2224 OR 223A ————+ RO G 1nc ] vac fysc | vac | ysc | tec | 1rc | vac | 19c
"RINGING & TONE CONTROL CIRCUIT 1 (snssgfgﬁsnw
AUD SI6 TASLE E TABLE F TABLE G
HockuP Pc:r: chz RELAY TS TS orr NOI!(MAL SYaFion 2164 KTY 2078 OR C 216A KT
v c3 CA2 8 A ] T~ CONTACTS TR RELAY NORMAL TR RELAY OPERATED
A ] s | coLc COLA | CoLB | coLc
Q l 0 ° Q e @ @ @ b | neLease e | conratr | Sohn. LEAD | TERMINAL TERN. | CONTACT | TERN.
I 227A-1 »f 207¢ ——f 1 ] 1 3 1A 1 6 F]
RINGING & TONE CONTROL CIRCUIT 2 ] 12 c 120 2 1 22
OPERATE PATH RO RELAY, AJ & AK OPTION 3 2 13 3 134 3 2 23
4 3 14 3 T4k 4 3 20
TS KS-15900,L1 5 s 13 c 134 s . 5
Xro ze 2 L ® INTER TABLE D [ 7 1% c 164 [y 7 %
|_ D l 0 0 (39 (33 JRereRence | PUKCRING ON 3234 ? 9 17 C 178 ? 9 27
[Tkt 1] ekt 2 [ex7 3 s 10 18 3 I [ 10 28
AUD $16 b —*—- —¢|-—— ——+— —
e  CALLED ; 2224 217 AINGd & TONE 2s2rvee 7 TR 1A | 7k ) 1" 19 c ] 1 29
CONT ABOVE  STATION CONTROL CKT t 19A_| 190 | 204 10 s 20 3 20 10 5 30

(SEE FI1G6.9)

Fig. 3 — Station Selection, Dialing Single-Digit Code or Second Digit of 2-Digit Co!e
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SECTION C71.019

Page 10

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.

Reference: SD-69286-01

SEQUENCE CHART

COMPLETION OF PULSE TRAIN
(SEE Fl6.2)

Xa
i ROTARY

MAGNET
[RL

¥ RELEASE
N MAGNET

N

_| sELECTOR
SWITCH

OFF-NORMAL
T CONTACTS

’ RELEASE
MAGNET *TR

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



ISS 2, SECTION C71.019

COMPLETION OF PULSE TRAIN OPERATIONAL SKETCH

(SEE FiG. 2)
a)
¢ —l- ROTARY
MAGNET OPERATE PATH
ONE 2164 KTU
™R PROVIDED RL RL
26 LfV
n @@l e
f— —IST 216A —|
IST BANK
TWO 216A KTU
PROVID SELECTOR s
£o RL LR'-U j SWITCH T t|= B
\/ \/
—2ND 2168 ——f SEE TABLE H
jo——— 2078 OR 6 ——]
THREE 216A ©
TR KTU PROVIDED rRL RL TABLE H
ANt
37 TERM
U e DIGIT oR
DIALED 12078 oR ¢
j— 3RD 216A +| 3 7
3 3n
LOCKUP PATH s s <
RL My Rt 8 8 B8 5 o
PHE—x x—Ge (29— :
6 {J A 6 LY
? i)
e 2164 e 2078 OR ¢ — 8 BA
5 9
OPERATE PATH RELEASE MAGNET 0 104
RLS
TS o.N, s - TS TS
RELEASE Y 8 MAGNET conTAGTS B 15-;(254,u TR Ry ] 8 B
MAGNET 2 RM[ LM 2\
=0 (@ @—D—F—Geh
Switen =1 v u 7~ olope 12 T8 €
OF F~NORMAL p————20780R G o 2164 sfe——— 2078 OR G —+|
GONTACTS |~
OPERATE PATH Ts O.N. s
TR RL 8 CONTACTS ¢ ¢ B
RELEASE 6 Llu 5|4
MAGNET TR PG I (s ! K 7lr ee—n
Je 21864 e 2078 ORC— |
LOCKUP PATH TR TS T8
TR RL ) 8 8
26| (33) L[ M X (50)—(5 (29) p
v NS/ L A Y4 6
e : 2164 e 2078 OR & ——d|
Fig. 4 — Station Selection, Dialing First Digit of 2-Digit Code
Page 11
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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 BCI1 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
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LINE SEIZURE (SEE FIG.

1}

SEQUENCE CHART

SIGNAL
KEY
(8c
8cl
LS{CALLED STATION)
—1—BC  FLASHING
LAMP
——8GI CALLED
STATION
RO
AUD SIG
GALLED
caz STATION
RO
RINGING AUD Si6
AUD TONE
GALLED
TO GALLING N\ STirPR
STATION
—1— SIGNAL KEY
RO
AUD SIG
CALLED
STATION
TABLE 0
REFERENCE | PUNCHING ON 224
PESIGNATION exy 9] ekt f ety
¥ KD
[3 188 | 198 [ 208
TABLE C
REFERENCE PUNCHING ON 2224
DESIGNATION eyt ¢ JexT 2Jcky 3fext afexy sfext o Jext 2]ckt slekt 9
F 7a [ 17a |27 ['37a [ 78 [ 178 [ 278 [ 378 | 7
6 11c [vac [asc | rac [asc [ 1ec [ 17c | 19c | vec

{ 8Ci

Y LS (CALLED STATION)

FLASHING
LAY

—B8ClI

(SEE FI1G6.9)

LINE
SEIZURE
{SEE F16G. I}
( SIGNAL
KEY
MS
DIAL
TONE
RINGING
AUD TONE
TO CALLING
STATION
(SEE FIG.3)
—— SIGNAL KEY

RO

AUD SiG
GALLED
STATION
(SEE FIG.8)

CA2

RO (SEE F16.3)

AUD SIG
CALLED
STATION
(SEE FIG.8)

RO

AUD SIG
CALLED
STATION

ISS 2, SECTION C71.019

OPERATIONAL SKETCH

TS
8l Y
Y ()
No 2/ j—————GCALLED STATION———
TS
8 BC ® Ls LS LS
26| (39— ' N xS U TR N
v 4® s \< is U | Is >/
$ SEE TABLE G OR D
(20)
o)
fe 2224 sl 2224 OR 2234 ———————————]
TS TS
A BC  gc S
26 Ljfv
O I (10—
.|
e 2224 !
OPERATE PATH 14
BI B
f~———— CALLED STATION —————
]
TS
B BCI @ 5 LS | s
28 G Lﬂu 53| e
V TS | Is \g
| . [ SEE TABLE G ORD
2224 222A OR 223A—————»]
LOCKUP PATH
j—~———GALLED STATION————
TS
LS L s LT Mog 8
26| [222A ]398 Lﬂu 513 v | 222A | 380 L[]u @ "
v [ Jee3za | saA /\au [ 2/N 5] 2234 [38A 2
¢ ol
¢ 2224 OR 223A fe 2228 —
OPERATE PATH RO RELAY,
AL OPTION
/~CALLED STATION—
TS TS TS SIGNAL
B RO 5 4 @l ® ROI A LT s KEY
26 L .
A O | O e e O R e D C——xs yK—
SEE TABLE CORD F 4
e 2224 sle 2174 sle— 222A OR 2234 —
OPERATE PATH MS RELAY,
AJ OPTION
GALLED
/_STATION_\
A LT s
-0 OO O @ D—
| 3o0¢E N SEE TABLE COR D
227A-| 2224 OR 223A ———)
" RINGING & TONE CONTROL CIRCUIT
LOCKUP PATH MS RELAY (SEE FI6. 2)
OPERATE PATH CA2 RELAY, f-CALLED STATION—
AK OPTION
CA2 LT s
}—H%Q—Q—H%Q @D :
DIODE SEE TABLE CORD
227A-1 s}e— 2224 OR 223A—)

RINGING 8 TONE CONTROL GKT

LOCKUP PATH CA2 RELAY
(SEE FIG. 3)

Fig. 5 — Station Selection, Using Signal Key

Page 13
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SECTION €71.019

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, operatihg the TBI relay.
(Connection can only be made during the silent interval.) Operation
of the TBI relay (a) operates the calling station’s LS relay and (b)
opens the operate path for the Bl relay. The calling station’s LS relay
in operating (a) locks up to the TBI relay, (b) transfers the T and
R leads of the calling station from the A relay to the TBI relay, and
(c¢) releases the A relay. The release of relays A and BI 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.

Reference: SD-69286-01

SEQUENCE CHART

ROH ANSWERING INCOMING CALL

CALLED STATION

L X T8t
(CALLED
STATION}
X LS (CALLING STATION) —8!
BUSY LAMP h
e TOFIG.30R S
STATIONS |
{SEE FI6.9) NOW LOCKED X
TO TBI RELAY I (CALLED STATION)
L A
in qp-AJ a AK
BUSY LAMP ASSOCIATED
CALLING & — FLASHING T Re
CALLED CIRCUIT
STATIONS
caz |~ (SEE F16.9)
FLASHING RINGING AUD SIG
4 —— LAMP CALLED AUD ToNE CALLED
STATION STATION STATION
AV 8 AK
( ) \wnsu 2-DIGIT
s —_visraTor RL  CODE IS DIALED
TR
Page 14

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



ANSWERING INCOMING CALL OPERATIONAL SKETCH

OPERATE PATH T8I
AND L RELAYS

A TA
S CALLED S TION——\ CALLED y———CALLED STATION——

2, SECTION C71.019

TS STATION TS
26v Tai Bc! Ro TLs & TEL SET Ls LT rRo 8ct TBI g
“ag IL LY 222A | 34C | v -4+ v 1 fe2zAaj3ascy | | 2t}]|eu P "A"
BAT. ls l.o 2234 [34a] 19 /N9 4/ G T2e3alssa ol ol GRD
SEE TABLE J OR K
fb——2228a ——h—— 2224 0r 2234 | 3 222A OR 2234 2224 ——
TS SEE TABLE J OR K
OPERATE PATH LS RELAY g ¢
CALLING STATION X5 @ j———————— CALLING STATION —————
TS 155
B 81 @I Ts¢C l Ls LI'SL L, T Tl 8
zsv|——@ AV, < @_, Ly sye2 222A[39C] v
A NG) &) i8 U 7 ol [a23afzsaf 2t & ’
b 2224 »le 2224 OR 2234 sf—— 2228 —
LOCKUP PATH LS RELAY
CALLING & CALLED STYATION
. TS
LS L, T8t 8
26l 222al398] v t[Ju sgy2 | [2z2alsec] v <‘°) I
! 223afoa | N | N ol [223af3sal 2
3 222A OR 223A o 222A ———a]
TEL
L
TALKING PATH LT s SET Ls LT
PRINARY LINK 222af34c] ) VAL 1 CY U | [222a]33c
223a[34A] 19 g 4N 4l (2232334
TS by
TBl gc| RO | “-CALLING STATION Ro Bc1 T8I &
5y i 2L [Jey, A"
@ I b SEE TABLE JORK 1 I'6RD
BaT. 10 | ~CALLED STATION sl 7
L;l’ LS LS LT J
222A] 34C v —4[]+ v | [z22a]33¢c 222A
222 A —— i s 5% YAy T Y X —
13 2224 OR 2234 —
TABLE 4 TABLE K
REFERENCE PUNCHING ON 222A REFERENCE | PUNCHING ON 223A
DESIGRATAON [cer ¢ Tkt 2] okt 3] k1 afext s] okt of ckT 7[ckT 8]ckT 9 DESIGNATION ek 1] CKT 2[CKT 3
[ 1A | 1A | 21A | 31A | 18 | 118 | 218 | 318 | 1C R 1 | 1A | A
8 28 | 28 | 22a | 328 | 28 | 128 228 | 328 | 2¢ 8 28 | 128 | 224
G T1C | 12C | 13C | 14C | 15C | 16C | 17C | 18C | 19C (] 184 | 194 | 208
Fig. 6 — Answering incoming Call: Talking Path, Primary Link
Page 15
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SECTION C71.019

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 TBI relay to the TB2 relay, causing it to
operate. The TBI 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.
S
R A slight click will be heard during the transfer operation as the
XA battery supply changes from the TBI relay to the TB2 relay.
D
Reference: SD-69286-01
SEQUENCE CHART
TRANSFER TO SECONDARY LINK
TO FIG,.6
i
XTa
]
|
TO FIG.6 LTR
t
| (CALLING &
| LT CALLED
| STATION)
(caLLinéa |
CALLED LS
STATION} " NOW LOCKED
I TO TB2
| RELAY Te?2 T8I
| R—
( BUSY LAMP H
REssy o S S ous
CALLED
STATION LTR

Page 16
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TOFIG. 6

TBI):(

LTR

(CALLING &
CALLED
STATION)

LT

CONT ABOVE

OPERATIONAL SKETCH

CONT FROM BELOW

1SS 2, SECTION C17.019

T0 FI6.6 OPERATE PATH
| TB2 RELAY AND L
i TALKING PATH LT LS i TEL SET
222820] v v -a[]+
TRANSFER TO SECONDARY LINK (CALLING | s 223alze] e Ks ]
. e BCALLE[;XLS 8 T82 CALLING STATION
STATION) 1
B LTR  H  CcH 1g ] NOW LOCKED | (182 2sy I—@ o 4
26 LMNu | TO TB2 REL A L % CALLED STATION
v @ X (40) " ! T8I BAT, LT Ls &
8l ls | L 222A | [222a]e0] Yy U -4
i* "1 l223afeB| ANg g L
le— 222A N BUSY
I ” BUSY LAMP CaMp
CALLING & \DLE |’$ 222A OR 2234 _——-l
CALLED STATIONS
OPERATE PATH STATION
ALL STATIONS HAVING (SEE F16. 9}
— LS RELAY OPERATED \ iD [222A VA
T L. - TS TS TB2 16 |223A 7 a
222A[398 ‘A’ 2ufjeL
26| Lflv | v 222A140| v/ () — 6RO @
vl lz223a[ 9a el Nz [223a]aB| 2/ LT LS
L 2224 | 1D j222A \/ \/
1._—_2221\ OR 223A oe 222A—) f— * 18 [223a] s g
LOCKUP PATH BEFORE H RELAY OPERATES f—— 2224 or 2234 +
ALL STATIONS HAVING
LS RELAY OPERATED
TS
LT TS TS
LT LS LTR LTR 8 B H 8
26| [222a[39B] L[lu v v 222A]%0] V¢ v AN 26 LMu 82
v [ [223A]9a Ll e Mo [223af3B] 4 27V T nX v '_'@ L 12/ & "
fp———— 2224 0r 2234 o} 222a — LTR —— ke 2224 o
LOCKUP PATH AFTER H RELAY OPERATES :giﬁ%ﬂ%’g:kg g;:'éélﬁEFJER
ALL STATIONS HAVING
— s RSELAAY ospsmmzo ————m, / CALLING 8 CALLED STATION ——
TS TS
LT LS
LT Ls H B Ls L LT TB2 8
26 [222af398] flu v v/ 222A[30 Y, a0y 26| [222aT398 v LNusye v 222A190 v %0 .
vV 7 |223a] 94 U 8N No |ezzalss] 27v V " Te23al 94 AT | aramrry 223498 127%
222A OR 223A | 222A e oo
}‘— j* —'| fe 222A OR 223A st 222A——-|
TABLE A TABLE B
REFERENCE PUNCHING ON 222A REFERENCE | PUNCHING ON 2234
DESIGNATION [extyTckT2[ck3]ckTa[ckTs]ckTe[cKT7]CKT] CXT9 DESIGNATION fexry JokT 2]ckT 3
[ 1A | 11A] 1A 39A[ 98 [11B | 218 (318 | 1¢C A A | 118 | 21A
B 28 | 12A[ 22A] 32a] 28 [128 | 228 328 | 2¢ B 28 | 128 | 224

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:

e Over T and R leads (Y option).
* Qver a separate pair (Z option).

e Over a common audible circuit (44
option).

Over T and R leads (Y Option)

10.02 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 (¢) Z and Q or Z and AO option (with
auxiliary relay): The called station’s LS

SEQUENCE
WITHOUT AUXILIARY RELAY
TO F16. 3,5,0R |1
!
)}( RO
1
0,0
AUD SI6
CALLED
STATION
COM AUD $IG COM AUD SIG
CONTROL CALLED
RELAY STATION
COM AUD SI6
CALLED
STATION
Page 18

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 @ 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 relay) :

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 relay): 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 Dise.

Reference: SD-69286-01

CHART
WITH AUXILIARY RELAY, Q OR AQ OP TION
T0 F16. 3,5,0R ||
{
¥ Ls (cALLED sTATION)
i
T0 Fi6.3,5,0r 11 1@ MFR DISC)
i
MS OR A v -
MSOR A Y Rro MS (227A-5)
229A OR B) !
AUD si6
COM AUD SIG g.f,\krl-lgD
CONTROL COM AUD $I6 N
REL AY CALLED
STATION
COM AUD SIG
CALLED
STATION

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



WITHOUT AUXILIARY
RELAY TO
FtG. 3,5,0R 11

|
—l
®©.

AUD SIG
CALLED
STATION

COM AUD
SIG CONT
REL AY

COM AUD SIG
CALLED
STATION

COM AUD SIG
CALLED
STATION

WITH AUXILIARY
RELAY, Q OPTION

OPERATIONAL SKETCH

Y OPTION Y CALLED STATION ———— — CALLED STATION ——\
s L AUD TS
A RO LT s SIG LS LT RO A
|osv+|—@ v _[222a]34c] | v | [e22aT33¢] @-h«
= Niol223a]34A] Jo No 4/\ 4l 223A[33A) g/\
SEE TABLE L OR M
KS-13491 LI
|e-222A -sfe———— 2224 OR 2238 ———|  |¢———2224 OR 223 —Me-2224—4]
TS Ts
oAy (9) RO (o) /—CALLED STATION—~  AUD SI6
tosv+! AT S (G YY) LT s COM AUD SIG
TS TS b
+8AT, RO AA 8 AG
o I L A~ W | T T YD
|°5vtr o/ 2 O
SEE TABLE LOR M
je- 2224 o 2224 OR 2234 ———|
AA AND AG OPTION
6A KTS OPERATES THE COMMON
A%DéBL%s%GgﬁLocom-?o'é F1{ELAY
WHIGH IN TU PERATES THE
COMMON AUDIBLE SIGNAL rc“LLE"s:;m"‘\ s TS
LS RO
26 '_ I‘| (x|
—_——— e ——— - 0 H 1
v 0 X%
SEE TABLE L OR M
COM AUD SIG
Je————— CONTROL RELAY ——————sje—— 222A OR 223A —sfe——— 2224 ——
$D-69294-0I
T T QOPTION (MFR DISG.)

OPERATE PATH, AUXILIARY
RELAY STATION CIRCUIT /——CALLED STATION —

SEE TABLE L OR M
MS LS LT _>\
L[]u 2 o \ | H 1
U

TO FI6. 3,5,0R I 26 | (40) .
| v oy 7 /8 7 \H/ J
/ jp————227a-5 sle 222A OR 223A ———————»]
(cALLED X AUX REL STA CKT !
STATION) L——
(MFR DISC.) @ Z AND Q SSPTION (MFR le:.) SEE TABLE L OR M
MS + BAT. A RO c MS AUD SIG
(227A-5) =vor”| (29 ——H——(30)——(23)—H—A(24)—X% € T
1o5vEl o/ AY I O Ng A o/ !
CONT ABOve fe 2224 »le 227a-5 —+| je—222a0R 2238 —4|

AUX REL STA CKT

CONT FROM BELOW
TO F16G. 3,5,0R i

ISS 2, SECTION C71.019

AA AND Q OPTION

. (MFR DISC)
ROX TS TS COM AUD
+ RO MS SIG
® “orl (30) X (oo )——(ze)—X—(E )& —— 11
AUD SIG losv i a4 Ne T NS Ne S A o/
GALLED le oo - 222A0R
AN e 2224 fe 227A-5——| o 3A
AA AND Q OPTION
(MFR DISC)
GOM AUDIBLE GOM AUDIBLE 6A KTS OPERATES
S16 CONTROL $IG GALLED THE COMMON AUD
RELAY STATION SIGNAL CONTROL
GOM AUDIBLE s Ts
Sic caLLED COMMON AUD SIGNAL N MSs s RO ®
ATI 26 - S
- o — L — @A
l— COM AUD SIG CONTROL RELAY —dje——2274-5 ——ofe——— 2224 —
— SD-69294-0i AUX REL STA CKT
— e . —— —
AO OPTION
OPERATE PATH,
SINGLE OR MULTIPLE
ADD-ON TRANSFER
—t GIRGUIT MS
WITH AUXILIARY RELAY 26| __(20) L[y () 26 GALLED
AO OPTION v [T o/ U 2/ /T STATION 1\
TO Fi6.3,5,0R 1
je 227A-2 { LT Ls
Ls SINGLE ADD-ON TRANSFER CIRCUIT O "
caLLeo X
STATION) /| A SEE TABLE
] 26 | L m L[]u 2\ LOR M
v ) i (1—s
MSOR A je— 2224 OR 2238 —|
(227A-2 le 2294 OR B +|
OR 229A TO FIG. i MULTIPLE ADD-ON TRANSFER CIRCUIT !
OR B) 3,5, ORIl
ROX TS TS
A rRo ¢ MS
| *,BaT, SEE TABLE
oR105v 4 | @ X0 (o)} %—9) LORM
Z A0 AUD SIG OR
27a-2—|] CcOMAUD SIG
SINGLE. ADD-ON "
oE— TRANSFER CKT
AUD SI6 @
CALLED AA A 2224
STATION t,8aT, j— or —f
OR IOSV+ r 223A
.GOM AUDIBLE |, GOM AUDIBLE f— 2224 + 229A0R B
SIG CONTROL X SIG CALLED MULTIPLE ADD-ON
RELAY STATION AA AND A OPTION TRANSFER GKT
6A KTS OPERATES
THE GOMMON AUD
COM AUDIBLE SIGNAL GONTROL
$1G6 CALLED RELAY, WHIGH IN
STATION TURN OPERATES THE
COMMON AUD SIG .
—_—r T$ S
227A- 2—" B RO B
26 i SINGLE ADD-ON
v ’— —— TRANSFER GKT @ "
COM AUD $16
j—— CONTROL RELAY ——| f—— 222a——
. §D-69294~0I
je—229a0R B
MULTIPLE ADD- ou
— ¥ TRANSFER CIRCUIT
TABLE L TABLE M
REFERENCE PUNCHING ON 2228 REFERENCE PUNCHING ON 2234
DESIGNATION[CKTY JCXT2]CKT3[CKTA] CKTS| CKT6[CKT7{CKT8 CKT 9 DESIGNATION [CKT 1 [ CKT 2 [CKT 3
A 1A [11A | 21A |31A | 18 |11B [21B |31B | 1C A 1A 11A_| 21A
8 28 |12A | 22A |32 [ 28 [128 2287|328 | a¢C B 2A 128 | 224
3 GR | 16A | 26A | 36A | 68 | 168 | 268 | 36B | 6C (] 5o 150 | 25A
H 21C | 22€ [ 23C | 2a¢ | 25C [ 26C | 27¢C | 28C | 29¢C 3 A 16| 268
H 288 292 | 308

Fig. 8 — Audible Signals
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SECTION C71.019

11.00 VISUAL SIGNALS

Busy Lamps All Stations, Line Seizure

11.01 The B! 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 TBI1 relay in operating
(a) operates the LS relay of the calling station,
(b) releases the BI 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 BI relay (S option) or through
operated contacts of the auxiliary relay lamp flash
circuit (V option).

Busy Lamp ldle Stations, Primary Link

11.04 The called station in answering operates

relay TB1. The TBI1 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 TBI relay, which extinguishes the
busy lamps at all idle stations.

Reference: SD-69286-01
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BUSY LAMP ALL STATIONS,LINE SEIZURE

TO FIG. ¢
|

*Bl

@g———®

BUSY LAMP
ALL STATIONS

SEQUENCE CHART
FLASHING LAMP,CALLED STATION

TO F16.3,5,0R 1 TO FIG. |
]
| ASSOCIATED
(CALLED FLASHING
XS "station) N CIRCUIT
MS
(227A-4)

CALLED STATION

)F FLASHING LAM

BUSY LAMP CALLING AND CALLED STATION,

PRIMARY LINK

TO FI1G.€ OR

BUSY LAMP IDLE STATIONS,
PRIMARY LINK
H

TO FIG.6 OR 1}

I
XLS (CALLING
i STATION)

|
XILS(

BUSY LAMP
CALLING 8 (
CALLED
STATION

BUSY LAMP ALL STATIONS,
LINE SEIZURE

TO FIG. |

>:KB.
|

BUSY LAMP
ALL STATIONS

CONT ABOVE

I‘\
)
CALLED Y )
STATION} | XITBI
®1®
MS
- MS
(227A-4) MS a-3)
BUSY LAMP
BUSY LAMP CALLING AND CALLED STATION
SECONDARY LINK ! IDLE STATIONS
TO FI6. 7
/7 ] \
(CALLING & ., (CALLING &
(LT CALLED LS CALLED
STAT(ON) STATION)
BUSY LAMP
CALLING &
CALLED.
STATION
—_ OPERATIONAL SKETCH
H OPTION
{ WITHOUT AUXILIARY RELAY
BUSY LAMP CIRCUIT)
— MAX 20 LAMPS
TAS Bl S PER LEAD
ATION
'_1/—ALL STLS ONS—  gra
LAMP
POWER L | ) y (o)|z2za o8]
1 A 223A24A] !
SUPPLY u 6
SEE TABLE NOR P
e 222A se—2224 0R 2234 —| | 2224 OR 2238—|
M OPTION
(WITH AUXILIARY RELAY
BUSY LAMP cmcun:“s s Ts
[1 : v o~
Lu
zev% @ U @ @ X e )—
p——————— 227a-3 e 2224 o
AUX REL BUSY LAMP CKT
,/——SEE TABLE Q — ,~— ALL STATIONS — STA
N LS
LAMP MS LA\’,‘P N\ [z22aTi0a] |
POWER ¢ vaY * il
SUPPLY 6 \< 223A[24A

MAX 20 LAMPS
PER LEAD

f———227a-3 ————sfe——2224 OR 2230 —

AUX REL BUSY LAMP CKT

SEE TABLE NORP

e—=z224 0r 2238 —4|

CONT FROM BELOW S OPTION

(WITHOUT AUXILIARY RELAY
LAMP FLASH CIRCUIT)

Ts OPERATED s s
LAmp o CONTACT Py BI s
LB N/ LF \/
POWER l————‘—————-—-— —— 9 37
SUPPLY O x e e \
MAX 20
FLASHING
LAMPS
FLASHING LAMP ,GALLED STATION f—2228 —je— . ASSOCUATED v —e 2224 »
0 FIG.1
TO FIG. | SC16ALTL‘ga f——————CALLED STATION =y
85,0 1 I LAMP LS LT
! (GALLED \, ASSOGIATED at onlzzaAlJ\ v o Vi o
)I(Ls sTaTion) X FLASHING F{z4h | 2234] \( K L{ Y2 ol \1<
| ! SEE TABLE
[ ' N OR P
|
|
f— 2224 OR 2234 —+| e—————222A OR 223A—]

1

®

V OPTION
{WITH AUXILIARY RELAY
LAMP FLASH GIRCUIT)

®

MsS TS TS OPERATED Ts
N NN N Vi N
(227A—nzs) sz @ l 9 @ 6 e ““"X’"—“—H

227A-4 e
AUX RELAY LAMP
FLASH GIRCUIT

222A

. ASSOGIATED
f—rLASHING CIROUIT 2224 —]

FLASHING LAMP
CALLED STATION

/— SEE TABLE Q—, ,—— CALLED STATION-— CALLED

LT STATION

MS LS LAMP .

rower |——()—¥ M (x)fezeaioal

SUPPLY | A A \_< 223A|244] .
MAX 20 FLASHING SEE TABLE
LAMPS PER LEAD NOR P

je——— 2274-4 ——+fe————222A OR 223A— |}+— 222A OR 223A—|

TABLE N TABLE P
REFERENCE PUNCHING ON 222A REFERENCE PCHG ON 223A
DESTGNATION fexT 1| CKT 2[CKT 3]CKT & [CKT 5] CKT6 |CKT 7]CKT 8CKT9 DESIGNATIONCXTY kT2 [CKTS
C 3A | 13A] 23A| 33A | 38 | 138 | 238] 338 3C T 3A | 138 23A
. 8A | 14R] 24A| 3AA | 4B | 148 | 248 348 | 4C . 4h | 148 ] 248
L 310 s20] 330 10 [320 {330 | 310] 320 330 L 3154
[ 34D | 350| 360 34D | 350 | 360 | 340 %50 36D u A
N 370 | 3aD] 39D | 370 | 380 | 390 | 37p] 330 390 N as
TABLE Q
PUNCHING |GPR CONT | PUNCHING
24 8 23
27 b 26
29 10 37
0 4 39

CONT FROM BELOW

L

BUSY LAMP CALLING & CALLED STATIONS

PRIMARY LINK

ISS 2, SECTION C71.019

S OPTION

{ WITHOUT AUX RELAY
LAMP FLASH CKT)

CALLING &

TO FIG. 6 OR 1) r —~ CALLING &
6.6 Ts Ts CALLED sTATION™ A LEINGD
f [ A LAMP B Bl c LT s LAMP
Ls -8 Power —(8) 37 A v ()_[2z2aTi0a]
X(CALLING *(CALLED | SUPPLY | o/ Te 6 6 A\ 223a]2aa]
| STATION) | STATION) | SEE TABLE NORP
I < ©= | fe 222A e 2224 OR 2234 —| je— 22240R 2234 —
’
© V OPTION (WITH AUX RELAY LAMP FLASH CKT)
MS TS s TS TS
Ty e AN A e 8
@ O—e—F——
MS 40 2 37 8 39 40 1
(2274-4) ( v o\ el AN 4 '
227A-4 > 2224 +
AUX REL LAMP FLASH CKT
< CALLING 8
- f——SEETABLE Q ——\ /~ cA{LED STATION™ CALLING &
LT CALLED STA
BUSY LAMP LAMP MS LS LAMP
CALLING & L v D V) (). [222a]0a] |
X €acieo SORPLY “ Te ANe\S N *) 2238 298] "
STATION \< \<
SEE TABLE NORP
T 227A-4 2224 OR 2234 —| j— 2224 OR 223A—]
AUX REL LAMP FLASH CKT
—_——— e —
—t H OPTION

BUSY LAMP IDLE STATIONS,

PRIMARY LINK

TOFIG. 6 ORI

|
XTBI

BUSY LAMP
IDLE STATIONS

(WITHOUT AUX RELAY
BUSY LAMP CKT)

TS T$ MAX 20 LAMPS PER LEAD
Ao TBL ¢ IDLE
o @ /~IDLESTATIONS ~ ‘g
. LS LAMPS
LAMP 222A]10A] |
POWER * ) 12234 [2a8] "
SUPPLY 6
° - @ SEE TABLE N ORP
fe———— 2224 ————dje— 2224 OR 2234 —] fe— 2224 OrR 2232 —
M OPTION
{WITH AUX RELAY
BUSY LAMP CKT)
Ts TS
MS c TtBl ¢
261 o1 (2) (e —X—(&) fn
vio D\ APV \CJ
o 227A-3 2224 +
AUX RELAY BUSY LAMP CKT
/—SEE TABLEQ — ,—IDLE STATIONS—\ 1OLE
LAMPS
lﬁgng l v/ (%)l 2224 |i0A I
supPLY | Te \< AN \< 223A |24A] |
MAX 20 LAMPS
PER LEAD

SEE TABLE N ORP

————le— 2224 OR 223A —] f—2224 0r 2238—]

AUX RELAY BUSY LAMP CKT

B8USY LAMP CALLING 8 CALLED STATIONS

SECONDARY LINK

SECONDARY LINK

TOFIG.7
T CALLING 8 CALLED STATION CALLING &
| ] a T GALLEDSTA
LAMP LT LS LAMP 222A10A
LT X s ROWER I[ (V—% X—<) X () 223aT2an] "
| (CALLING & | (CALLING B SUPPLY \{ € 6 \< \<
CALLED CALLED SEE TABLE NORP
STATION) STATION)
BUSY LAMP
CALLING 8 jp—— 2228 0R 2238 ———] jb———— 222A0R223A ———
CALLED
STATION

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

SIGNAL KEY TO FIG,7 COMPLETION OF
3 N PULSE TRAIN (SEE FiG.2)
[ | A
X Ls ( CALLED CALLED >
(SIGNAL KEY STATION XLT STATION ‘
<1 ¢ % ROTARY MAGNET
)
. SEE NOTE ®
MS (227A-1) J: I-1/2 SEC
X 8v r Y 1o oreRATED ]
DIAL TONE N —_T
TO CALLING BY RELAY
STATION
10 F16.14 X RELEASE MAGNET
TO FIG, |
—— SELECTOR SWITCH
ASSOCIATED
(VSIE:A’II%R” VIBRATOR FLASHING —— OFF-NORMAL CONTACTS
. CIRCUIT
| N —r RELEASE MAGNET
BUSY TONE
TO CALLING
—— SIGNAL KEY S?‘ATION

NOTE: RELAY MS OPERATES IN THIS SEQUENCE ONLY
WHEN THE SIGNAL KEY IS USED TO ORIGINATE CALL.
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OPERATE PATH ASSOCIATED FLASHING CIRCUIT

ISS 2, SECTION C71.019

§ i h ¥
T S O a—
v T - N le Ne I
ASSOCIATED FLASHING CIRCUIT 4 2244 R
!'—— USED ( SEE FIG. |) o *l
OPERATE PATH VIBRATOR, AQG OPTION
v VIBRATOR 8yl 8Y
KS-13491,L2
26 : 3[]s G 4a) { V. I "
v s @) ; o
on
)l
I': 224A o
BUSY TONE TO CALLING STATION ,—-———-—————— —————"
v VIBRATOR . |
KS-13491,L 2 | xs- 13490 L Ks- 13490 L F |
o —@— ) . et et @
v o U | 2000 0 5(000. C 05uF O ; |
!
| 0.5UF | |
| l |
| | |
L __FNETWORK _ _ | l
le 224A J |
OPERATIONAL SKETCH I L
OPERATE PATH MS RELAY, WHEN SIGNAL KEY TS TS OPERATED ll
1S USED TO ORIGINATE CALL,AJ OPTION CALLED STATION 8 A 8 BY Byl CONTACT
MS 7 N SIGNAL a—{(o)—24f12e () 7 Y (3) (25) | @_____X____J
cs LT LS KEY 127\ o g sl
26 L[lu 2 1 222a | 70 \/ \/ <) \/ |
v @ I 9 ! 223A | 78 N3 /N N i :
TN TogaLtie sTaTION___|
SEE TABLE ROR S n N ASSOCIATED
fe- 227-1 jo 222a onzzsa—————-| |'— 2078 ORC T 2244 T" FLASHING CIRCUIT l
RINGING AND TONE CONTROL CIRCUIT
SIGNAL
LOCKUP PATH MS RELAY (SEE FIG.2) KEY
OPERATE PATH BY RELAY /— CALLED STATION — "
?'|Yu ~ ~ LT LS f/— SEE TABLE ROR S ‘
26 ” L - 3 222A | 70 v/ \/ - _ SELECTOR '
v I C U p\ o 223A | 78 Ny Ns U N SEE TABLE F SWITCH s TS TS
L 2NDBANK T Cc B O] BY D LTR B
AV4 AV | \
1 - b @< sO+@ @+
224A 222A OR 223A AN AN
il T DIRECT FOR X OPTION CE 2 ® 7 6
OR THROUGH TRANS
L. e
CKT FOR W OPTION 207BORC 224A——+—— zzzA——o|
(SEE X OR W OPTION !
LOCKUP PATH BY RELAY F16.3) TABLE F
TS TS TS TS
BY 2078 OR C
26 Lflu Y P B\; Byl N\ ;\ LTR {"/ /A\ 5 8 8 TASLE R LEAD | TERMINAL
PO——® O —h——O—O— K O— O e POREHTG 1 2228 G T
6 DESIGNATION ey TcKT 2] CKT S]CKT [CKT SCKT blckT 7] ckTslckT 9 c 120
F A | ra 2a[seml 78 Tagm {278 [378 | 7c 3 134
3 148
L oo
224A » 222A —-+— 2078 onc—.' 3 154
r v 3 164
TABLE § c 178
REFERENCE | PUNCHING ON 223A ¢ 184
DESIGNATION [exT 11cxT 2| cXT 3 c 194
G m|im] 3 204

Fig. 10 — Busy Signals
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SECTION C71.019

12.00 PRESET CONPERENCE

13.01 A preset conference can be established by
dialing an assigned code or by the use of
g 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 ROI, under
control of either the PC1 or PC2 relay. In operat-
ing, the RO! 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 ROI 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 BI 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 PCI 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 PCI 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 1-1% seconds, or the release of the
signal key, will release the PC1 or PC2 relay. The
release of the PC! 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 TBI relay in
operating (a) provides a holding path for relay
B1 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 BI relay to the T'B1 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 BI 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 (¢) return busy tone to calling station.
The calling station will receive the busy tone un-
til the first called station answers.
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SEQUENCE CHART
ORIGINATING CONFERENCE CALL

COMPLETION OF PULSE TRAIN
IST OR 2ND DIGIT (SEE FIG, 2)

y
Xa
X SIGNAL KEY
—c
ROTARY
™ TO FIG. 7 MAGNET
/——_\
X rot *
Ls LT
X pci or pez (BUSY x {(BUSY
4 STATION) STATION)
>
X ac\— SEE PAR. I3.11 Xev
BUSY TONE TO
ROI , ( CALLING STATION
X sci (SEE FIG. (0)
o XLs (Max -6 CALLED
STATIONS)
—4- Bet
I FLASHING
AMP
see note (44 8 AK) T ) CALLED CH
\
\ Ro AU
NS A AUD SIG :
X ca2 CALLED
(227A- 1 STATIONS
, {SEE F16.8)
DIAL TONE RO
(SEE FI1G.3)
AUD SIG
RINGING AUD TONE 1
TO CALLING STATION CALLED o —— !-v2 sEC
(SEE FIG.3) (SEE FI1G.8)
~—+— SIGNAL KEY —_ T
RELEASE
PCI OR PC2 X MAGNET
NOTE : MS RELAY OPERATES IN THIS SEQUENCE ONLY ELECT
WHEN A SIGNAL KEY IS USED TO ORIGINATE A -+ Swiren:
CONFERENCE CALL.
RO | orrF-normaL
AUD SIG CALLED CONTACTS
A
STATIONS | Revense
[_ MAGNET
ANSWERING CONFERENCE CALL
ROH
FIRST CALLED STATION ANSWERS
T8I
(SEE FIG.6)
[eusy Lamp
IDLE STATIONS X Ls (CALLING STATION)
(SEE F16.9) (SEE FIG.6)
A
FLASHING
AJ 8 AK LAMP
(as8 29 CALLING
caz STATION
SEE FI6.9
RO ( )
—t 8
RINGING AUD TON AUD $16
RO CALL INC STATION CALLED sTaTioNs
_____________ -
o hon ' SEE PAR. I3.11
L LLED STATION ANSWERS |
| @a VIBRATOR —|
SEE SEQUENCE CHART ! r_ BY
ORIGINATING CONFERENCE CALL CH ! MS
! BUSY TONE
NOW LOCKED 0 CALLING
LS (MAX & CALLED Bl STATION
TO TBI RELAY X STATIONS)
BUSY LAMP - ASSOCIATED
{ ChLLING Ano FLASHING CIRCUIT
CALLED STATIONS FLASHING LAMP
(SEE FIG. 9) CALLING AND

N
CALLED STATIONS

OPERATIONAL SKETCH ROl PCI

OPERATET ;’ATH‘ ROI RELAY

ISS 2, SECTION C71.019

SIGNAL
KEY
A4 m
N 1

—t—C
TS
2 Bl 2 o Rﬁl |s7T CON:ERENCE oKT
1 (30) Vi (a0) Ly N
¥ I i\ XA N\ \2%) 1 ~ 2ND CONFERENCE CKT -
I/ROI PC2 I
T S
le 71 ¥
j— 2224 »le 217a +
PCI
OPERATE PATH PCI OR PC2 RELAY Lnu N
7
S Bl Ny ROI - 7
0 IST CONFERENCE CKT !
6l Gy X (D ()X 5 iy
v N/ XA \_/ S AY 2ND CONFERENCE CKT Py
PC2
L[1u (™
U /
o
fe 2224 e 217a — "
LOCKUP PATH PCI OR PC2 RELAY PCI LnU
AFTER ROI RELAY HAS RELEASED " X 7
TS TS 8 U
o 8l ° IST CONFERENCE CKT
26 | (30) X {(a0) (29) < >
v NS AT YA \/ /S ~ 2ND CONFERENCE CKT
I/Pcz PC2
X L[] 17
AYY i
o
fe- 222a ofe 217a {
OPERATE PATH BC RELAY TS
BI ¢ /—— MAX 6 CALLED STATIONS ——— /—— SEE TABLE U ———y
TBS BC f+@j LS n LS ~ PCI OR PC2
26 l L 5|3 | () AV,
v | - . —‘I'_< TS Ts F W Al I
coL coL coL
SEE TABLE COR D A B ¢
fe 222A 2224 OR 223A »e 217a —

OPERATE PATH OF ALL LS RELAYS
ASSOCIATED ON CONFERENCE CKT

8l TS ¢ /— MAX 6 CALLED STATIONS —— /—— SEE TABLEU ——\
s
e- Bc' ﬂ L LS ~ PCI OR PC2
26 | l LY 513 | M) v {)__4
$ G2 s PRI U "
coL coL coL
(20) A B c
SEE TABLE COR D
e 2224 ole 2224 OR 223A sle 2174 —|
LOCKUP PATH ALL LS RELAYS
AND OPERATE PATH CH RELAY
j—————————— MAX 6 CALLED STATIONS \
TS
LS LS L LS LT CH 8
26 |_[222A 398 v L[lu 5|3 v V: 222A | 38C vy O“o I
v | 2234 | 9a Ng u | 2/ 5/ 223A | 38A u 2\
j— 222A OR 223A e 2224 —

OPERATE PATH RO RELAY, AL OPTION

/— CALLED STATIONS —

/~—— SEE TABLE U ——

TS TS TS
8 RO g 2 R‘l)' —~ A LlT Ls . PCIORPC2
26 L V] £ Y, O_'l
; @ k) —)—)—1—%; O—%—0—
CcoL oL L
SEE TABLECOR D A B C
ole ole »
e 2224 sl 217A f 2224 OR 223A e 2178 |

Ko

SEE TABLE F 2ND BANK
< SELECTOR TS TS TS
T_ _\P\ SWITCH T ‘” /B\ ® BY o LTR 8
DIRECT OR THROUGH

TRANSFER CIRCUITS »le- 207B OR €
(SEE X OR W OPT FIG. 3)

OPERATE PATH CA2 AND MS REL AYS, AJ AND AK OPTION
LOCKUP PATH CA2 RELAY (SEE FI6.3)
LOCKUP PATH MS RELAY (SEE FiG.2)

+
n
N
H
>

+
[N
n
LM
»

/—— CALLED STATIONS —— /— SEE TABLEU —\

TS
CA2 c3 A LT s PCIOR PC2
26 | (LY ()2 (D (o % p \ Y "
v =/ L 2/ N -/ g Ts /s A L/ '
400A SEE NOTE coL  coL coL
A
us DIODE SEQU$NCE 8 c
ce CHAR SEE TABLE COR D
26 ! @ L D u > 2,1
A e N
L I 400A DIODE ﬁk——— 222A OR 223A > 217A |
RINGING AND TONE CONTROL CIRCUIT SEE TABLE COR D
OPERATE PATH BY RELAY WHEN A STATION ON ,/— BUSY STATION ON SEC LINK — /— SEE TABLE U —
THE CONFERENCE IS BUSY ON THE SECONDARY
LINK LT
| () I (D) (=) 222A] 70 v P~
26 Ly AY4 Y In
v & 5] A\ &/ 223A [ 78 iz s J A / !
COLA COLB COLC
e 224 sl 2224 OR 223A sl 2174 o
LOCKUP PATH BY RELAY (SEE FIG.10)
LOCKUP PATH PCI OR PC2 RELAY, WHEN A STATION ON THE
CONFERENCE IS BUSY ON THE SECONDARY LINK AND G OPTION IS PROVIDED.
(DIAL USED TO ORIGINATE PG
CONFERENCE) PGl
SEE TABLE F 2ND BANK PCI
Ts LE SELECTOR TS OR
> ‘Bl D IST CONFERENCE CKT SWITCH T (]; g 8 PC2
v — Kk @ K@
v uo @ @ 2ND CONFERENCE CKT 2~ AU YIREATR @ 5 @ !
PC2 fci
5 je——— 2078 OR ¢ ————sfe—— 217 —]
DIRECT OR THROUGH
— 2228 —+le 2178 N TRA(NSSEFEED;( g,'RR\f,U'TS | .
OPT F16.3)
coL A | coL BfcoL C
RELAY | CKT TS [conTacy TS
PCHG | NO. | PCHG
TABLE C TABLE F
LEAD PUNCHING ON 2228 2078 OR C 1 ! 1 35
DESIG  [CKT 1| CKT12]CKT3 | CKT A|CKT S|CKT 6 |CKT 7] CKT B]CKT 9 LEAD | TERMINAL 2 2 2 36
F 7A_{\7A | 27A | 37A| 78 | 178 | 278 | 37B | 7¢C c 114 eC1 3 3 4 37
o 11c [ 1ac J13c | vac] 15c [ wec 17 | 18C f19¢C 3 124 [} [ 10 28
c 138 5 5 K 28
3 144 6 b 12 28
c 158 1 1 1 28
TABLE D c 168 2 12 2 28
LEAD PUNCHING ON 223A c 178 PC2 3 13 4 28
DESIG CKT 1 | CKT 2 JCKT 3 c 18A 4 14 10 23
F 78 17| 27A c 198 3 15 1 28
G 180 19A | 204 c 204 ) 16 12 28

Fig. 11 — Reset Conference
Pugé 25
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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 (4B and
AG, AB and @, or AO option):

e 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 @ 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 The M relay in operating (a) locks operated

under control of the TBI 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.

® AQ option: The operation of the control
gtation’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
Dise.

14.06 The N 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
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ORIGINATING ADD-ON CONFERENCE,PRIMARY LINK

SEQUENCE CHART

ADD-ON SIGNAL KEY
AT CONTROL STATION

ORIGINATING ADD-ONCONFERENCE,SECONDARY LINK

ADD-ON SIGNAL KEY
AT CONTROL STATION

CONTROL STATION CONTROL STATION
SIGNAL SIGNAL
Ls X kev LT X kev
(a4,
MS OR A AB & Q
(227A-2 MS OR A
MS OR 2294 (227A-2
(227A-5) OR B) OR 229A
(SEE FI16.8) (SEE FI6.8) OR B)
( (N
CO OR PBX LINE |, CO OR PBX LINE
BRIDGED TO 6A BRIDGED TO 6A
STATION STATION
OPERATIONAL SKETCH
/—— CONTROL STATION ——\
SIGNAL
LT Ls KEY
(") — AV o J X n
FERLY 7A
CONTROL
STATION
SEE TABLE VOR W
|-——— 222A OR 223A————-|
ORIGINATING ADD-ON CONFERENCE,PRIMARY LINK
SIGNAL
OPERATE PATH M RELAY MS KEY MS
AB AND AG OPTION OR r‘%‘j
AB AND Q OPTION OR ' @ 8 @ @ 6 @
CONTROL
AO OPTION STATION
L 227A-2 o
SINGLE LINE ADD-ON TRANSFER CONTROL
SEE INSET I MFR DISC. CIRCUIT ASSOCIATED WITH
CONTROL STATION / STATION \
LT LS

M | M M L
zvsl . |8 . . IGLIU . :* :
I._ 22'632“ _.l l.gazzcso“ng::suc:p

INSET T

X N

() ()

s >(i3)

A

M
oft¥0
TO SucCC TO SuccC
226A OR B-12 226A OR B-i3
ANY NUMBER OF 226A OR B KEY
TELEPHONE UNITS MAY BE
MULTIPLLED AS SHOWN

—— IF LAST 226A0RB

’
. SEE
/7 TABLE X ™\

coL coL SIGNAL

4

MFR DISC. A A C KEY A SEE TABLE VORW
—OH-OXAD%-
coL CONTROL 222A OR223A
8 STATION
F——— ZZSAORB——-’I
MULTIPLE LINE ADD-ON TRANFER
CIRCUIT ASSOCIATED WITH
CONTROL STATION
SEE TABLE VOR W SIGNAL
MS ~ KEY
39 AV 30 J N 4‘['
O Ny \ZJ O/ '
CONTROL
STATION
222A
b 227A-5 =|L OR
AUXILIARY REL STATION CKT 223A
ASSOCIATED WITH CONTROL STA

26V
NA”
BAT,

26
\

LOCKUP PATHM RELAY

Y] TS TS
M ™ N c TBI 8
—E—X% [l | (39— (@)
Ne U 3N I3 L/ Z 12/ Ny '
] 226A0RB L 222A !
I T g
CO OR PBX LINE BRIDGED TO 6A STATION
ON PRIMARY LINK
TEL TS
T§ TBI Bcl RO LT Lg L SET Ls LT Ro Bct T8l g
@ iflv ) | [Fz2a[3ac] | v -4[ln B Dy | 222a(33c| [ 2|-
I A YA 223a]33a]| gl 4l
SEE TABLE VORW
e
e 222A 222A onzasn—-—»{ I"‘_ 222A0R223A —+———— zzza——»l

|
| 4
M| M
pox " Xt '
LINE | evr |
CKT | |
L 120F REP COILJ
T (e} -
N 2/
L o
- 226A0R B o
A LEAD CONTROL, PRIMARY LINK
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Fig. 12 — Add-On Conferencing, Primary or Secondary

Link
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SECTION C71.019

15.00 ADD-ON CONFERENCING, TRANSFER TO SEC-
ONDARY LINK

15.01 When the secondary link is free, stations

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.

15.02 The N relay in operating (a) locks up under

control of the H relay, (b) opens the lockup
path of the M relay, and (¢) transfers control of
the central office or PBX line from the M relay
to its own operated contacts.

Reference: SD-69286-01

SEQUENCE CHART

YO FIG. 7 TO FIG. 12
|

|
1 |
*ua %u

Xw

——w

~

( co OR PBX LINE
BRIDGED TO 6A
STATION

OPERATIONAL SKETCH

OPERATE PATH N RELAY

SEE INSET I
FIG. 12

T8 T8

SUCSICHN LT R RN 2

je1sT 2264 OR 84| fe——— 2264 OR 8 ———ofe—— 2220 —of

LOCKUP PATH N RELAY (SEE FiG. 12)

CONFERENCED ON
PRIMARY LINK

CO OR PBX LINE BRIDGED TO 6A STATION, SECONDARY LINK (SEE FIG. I12)

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

Page 28

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



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 B! 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 BI
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 BY?! 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 BI to operate and
(b) removes the holding circuit from the T
relay, starting its timing cycle.

16.06 The BI relay in operating allows the called
station’s signaling ecircuit 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

1SS 2, SECTION C71.019

SEQUENGE CHART

COMPLETION OF PULSE
TRAIN, END OF FIRST DIGIT

(SEE Fi'IG. 2)
|
!
BYI
BY
TO Fi16. 2
8YI |
TO FIG. 1 :
|
|
| @ ASSOCIATED
VIBRATOR VIBRATOR )( FLASHING T
M (SEE FIG. 1) (SEE FIG. 10} CIRCUIT (NOW LOCKED
L (SEE F16.10) TO RELAY BY)

CALLING STATION

BUSY TONE TO
(SEE FiG. 10)

OPERATIONAL SKETCH

OPERATE PATH BYIRELAY

Byl aY

@ -O-OH@-
8
Ts TS TS O.N. TS
fe 224A — l 0 Tg2-TR BI B CONTACTS T © B

273344 "

OPERATE PATH BY RELAY 4

BY BYI e 2224 s 2078 OR ¢ ——4|
O | ROa0m0z0
fe— 224A + LR

LOCKUP PATH BY RELAY AFTER
RELAY BY! RELEASES

224A

+
S
+
3
{

[
|

LOCKUP PATH FOR T RELAY

IN'SELEGTOR CIRGUIT
I [® l BY! gy

26 L| v

e OO

® PClI PGC2
OzrnnO,

j— 2078 OR C—sje 2174 ole

Fig. 14 — Camp-On

Page 29

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



SECTION C71.019

17.00 OFF-PREMISE STATION, LINE SEIZURE SEQUENCE CHART

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

ROH

OFF-PREMISE
STATION

and closes a path through the windings of relay .

C in the long line circuit to operate relay A in (2284)

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
OFF-PREM
TEL SET R

26V 5P R sz
? s-:‘;. Q I 8 e 0 3 I @ 1 "A" GRD

PRIMARY SEC
WINDING WINDING

fe 225A | j—— 2258 —|

o OFF-PREMISE
STATION LINE CKT

N

c

L

(OFF-PREM
STATION)

LS
zL A ‘% 222A }31C

sev, B Ls L C p
26V il 222a]32¢ ] | <[] IUIL7 szu
X o o FOROBEHE-G
(OFF-PREM .
STATION) SEE TABLE A ORB

TOFIG. 1
LINE SEIZURE

OFF-PREMISE
7TSTATION LINE CKT

8 A
'y enou

222A OR 223A—O|

c L
(225A)
|
! e e
| J— 2078 OR C —of¢——— 2224 OR 2234 e 225A }
TO F1G.1
TABLE A TABLE B
REFERENCE PUNCHING ON 222K REFERENCE | PUNCHING ON 223A
DESIGMATION[cxT 1 JexT 2]ckt 3{cxT a[ckT 5 [CKT 6 CKT 7]CKT s{ckT 9 DESIGNATION [ CKT 1] CXT 2] CKT 3
A BN EREREREEEDDEDRES A A | 11A] 21
] 20 |12 [ 22a [ 320 { 28 128 | 228 | 320 | 2¢ 3 20 | 128 [ 224

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

SEQUENCE CHART COMPLETION OF

SIGNAL PULSE TRAIN
KEY (SEE FIG. 2)
18.01 An off-station is selected by dialing a station code or by the use SIGNAL [
of a signal key. KEY
AL Option T MAGNE T
18.02 Ground from the operated selector circuit or the operated signal T
key operates the R relay in the long line circuit. The R relay in ; Y GD
operating (a) opens the transmission path between the off-premise
station and local stations; (b) connects generator to the off-premise ( BC (SEE F16.3 OR 5) (
station’s T and R leads, operating the audible signal; and (c) operates 6C1 (SEE FIG. 3 OR 5)
the BC relay. The functions of the BC, BCI, and LS relays are as de- )
. . Al SiG
scribed in 5.02 or 7.01. 8e o‘éE-LREM
STATION
—+— 8C LS {SEE FIG.3 OR 5) ) BCI )
. (OFF - PREM (SEE FIG. 3 0R 5
AK and AJ Options 1 s STATION)
18.03 Same as described in 5.01, 5.02, and 5.04 when the dial is used or —— BC (LOSFF_PREM
7.01 and 7.03 when the signal key is used. The RO relay operates (227a1y N (SEE Fl6. 51 Coacny L aci STATION)
the R relay of the long line circuit. The R relay in turn operates the \sse NOTE
audible signal at the off-premise station. DAL RO (SEE FIG.3)
CALLING
. . . . . . . STATION
18.04 No provision is made to supply the off-premise station with illumin- q
ation from the 6A key telephone system. RINGING
AUD TONE I-1/2 SEC ——
TO CALLING AUD SIG T
Reference: SD-69286-01 STATION OFF - PREM
— sienaL (SEE FI6.3) STATION T
KEY
NOTE: THE MS RELAY OPERATES R reLease Y
IN THIS SEQUENCE ONLY WHEN THE MAGNET
SIGNAL KEY IS USED.
AUD SIG SELECTOR ——
OFF ~ PREM SWITCH
STATION
OFF - NORMAL —T—
CONTACTS
RELEASE ——
MAGNET
OPERATIONAL SKETCH
OPERATE PATH R RELAY, AL OPTION 3}?&‘&

TS
Bt D LMy
2o )b — DG
10

le

I
KS-15724, ! I
€ ()

R c
|
|

7
T

10 DIODE A ‘L SEE TABLE F

2224 e 225 > —_———————

DIRECT OR THROUGH
TRANSFER CKT
(SEE X OR W OPT FIG. 3)

ISS 2, SECTION C71.019

OQPERATE PATH AUDIBLE SIGNAL, AL OR AK OPTION

R
AV
105Vt

STATION
RINGER

R
AV /é\ in
YA !

2
2254 —-{

lo

}'—- 225A ———-l

dPERATE PATH BC RELAY, AL OPTION

TS
B! <
TS ;\9 O
B BC @
zsv}—‘—L Y p
® TS
~ OFF -PREMISE STATION LINE CKT —
ﬂ‘ 2224 v]' Ls LS L LS R
‘ v Li{y 5|3
OPERATE PATH LS RELAY, s (¢) { H % f () @ /\( @-N'
AL OPTION t 8 s N

OPERATE PATH R RELAY, AK OPTION

K-<; SEE TABLE Y OR Z

Bl &
TS A3 @
8 BCI
® 5 le——— 2224 0R 2234 vle 2250 —

n
™
n
>
i

OFF -~PREM
7 STA LINE CKT N

TS

I s gND BANK
TS TS ELECTOR
s LTR o BY ® 1@ B B8 ¢ 1 TswiTcH
q @ 10 (2) I {1} — (Go)—H—|—¥ X
6 2/ Iz NGZEPVASEE IPEA A
o 2224 ole 2244 oo 2078 OR ¢ ———————=§

TS
R
b Bf D ¢ KS-15724, LI Ls LT
o -@—p— D — OO O
1o 10 DIODE /}‘/ 7 7
SEE TABLE Y OR Z
e 222A e 225A sle— 2224 OR 2238 —|
TS TS
B RO B
I
(o) —
<, fe——— 2224 ——
TABLE Y TABLE Z TABLE F
REF PUNCHING ON 222A REF PUNCHING ON 223A 2078 OR C
DESIG Jckt 1 Jckt 2fckt 3TckT afckT s [ CKT 6] CKT 7]CKT 8 CKT 9 DESIG [ckT 1]ckT 2 [CKT 3 LEAD | TERMINAL
D sa [ 15a | 25a | 35A | 5B | 158 | 258 | 358 | sC D SA | 15A | 25A 3 1A
F 7A | 17a | 7a | 37a [ 78 [ t7m | 270 | 378 | 7¢C F EIETRED C 124
G 19C [ 12¢ | 13c | vac [sc | tec [ v7c | 18C | 19¢C G 188 | 194 | 204 C 134
H 21¢ | 22¢ | 23c | 24c [ 25¢ | 26C [ 27¢ | 28c | 29c H 28A | 294 | 30A C 14A
¢ 154
c 164
c 174
3 18A
c 19A
C 20A

Fig. 16 — Off-Premise Station, Incoming Call
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SECTION C71.019

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 PI and D
capacitors.

Reference: SD-69286-01

SEQUENCE CHART
ANSWERING INCOMING CALL

ROH
TOFIG. 16 OFF-PREMISE STATION

|

{OFF-PREM
* L5 "sTaTION) XP
L

4
(zzcsA)* A OFF - PREM X 181

STATION

Ls X BI
(CALLING

STATION) X

TO FIG, 6
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OPERATIONAL SKETCH

ROM
OFF-PREM
To Fis.16 STATION
1]
LS Xe
| (OFF-PREM (SEE FI6, 15)
| STATION) /——— OFF-PREM STA LINE CKT ~————
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TO FIG. 6 SEE TABLE A OR B
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8
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TALKING PATH, SECONDARY LINK

1SS 2, SECTION C71.019

L
LT L
2224A[ 20 v \,s afl
223a) 28 e Ne U
Ts LOCAL STATION
B TB2 e
fp—————— 2224 orR 2238 — ]
26V | @ |Lﬂ|u
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SEE TABLE A OR B
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LT LS TEL SET
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R
1D |222A ‘i,r L\,s XL R TELVSET
A (3 t
18 [223A Ng Na \J | Ta \j A
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TS
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L o
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TABLE A TABLE B
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) NN EDEDE DB EDREE A TR TN ED
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Fig. 17 — Off-Premise Station, Answering Incoming

Call: Talking Paths
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