CIRCUIT DESCRIPTION CD~21548-01
SYSTEMS DEVELOPMENT DEPARTMENT Issue 2-=D
(1 Page) Page 1

D

S

. PANEL SYSTEMS
COIN CONTROL CIRCUIT
, : FOR INCOMING SELECTORS OR INCOMING TRUNKS
' FROM TOLL OFFICE AND FOR
RECORDING COMPLETING TRUNKS
FOR USE WITH COIN CONTROL CIRCUIT AT
CENTRAL SWITCHBOARD NO. 13C, 13D, 15C OR 15D

. : BATTERY CUT OFF RELAY OFFICE

CHANGES

D. DESCRIPTION OF CIRCUIT CHANGES

D.1l Cross-copnection Fig. 52 was changed.

D.2 The first line 6f the title formerly read, "Panel System."

All other headings, No change. oo

BELL TELEPHONE LABORATORIES, INC.

DEPT. 3350.
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CIRCUIT DESCRIPTION , CD~21548-01
SYSTEMS DEVELOPMENT DEPARTMENT Issue 2«D
PRINTED IN U.S.A. _ Appendix 2~D

: (2 Pages) Pege 1

-

o ~ PANEL SYSTEM
COIN CONTROL CIRCUIT |

FOR INCOMING SELECTORS OR INCOMING TRUNKS

| FROM TOLL OFFICE AND FOR

RECORDING COMPLETING ‘TRUNES

FOR USE WITH COIN CONTROL CIRCUIT AT

CENTRAL SWITCHBOARD NO. 13C, 13D, 15C, OR 15D
BATTERY CUT-OFF REIAY OFFICE

| .
N vy -
. R

| Q.

CHANGES
A. CHANGED AND ADDED FUNCTIONS

| A.dl This cirouit has been changed to adapt it for use in
crossbar offices. . ‘ '

| ' B. CHANGES IN APPARATUS
B.1  Added

12L Resistance Lamp (CC) or (CRg
15L Resistance Lemp (CC) or (CR

D. DESCRIPTION OF CIRCUIT CHANGES

D.1  Leads "E", "D" and "N" connecting to crossbar incoming
' trunk cirocuit have been added in Figs. 2 and 3.

D.2 Leads "TG" and "AG" are e&lso shown connecting to floor
-~ alarm frame, miscellaneous and auxiliary alarm circuit.

. D.3  Interrupter frame circuit is also shown as a connecting
: circuit for Figs. 2 and 3. :

| . De4 In Fig. 1 the "C" lead has been added connecting to cross-
| \ ~ bar incoming trunk sircuit. .

D.5  Note 107 has been added.
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D.6 Prior te iasuo 5—-D the working limits for the (c) & (R)
relays were as follows:

onguctor Rcsistanco tlgggu ,
; m Immuuon Roaistanco - 10 »000¢ ' ‘

All other headings, No chan\se‘.
. BELL m.tmon LABORATORIES, INC.
DEPT. 332 2 .
WCO)
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CIRCUIT DESCRIPTION : CD~21548-01
SYSTEMS DEVELOPMENT DEPARTMENT Issue 2-D
PRINTED IN U.S.A. Appendix 1~D

April 10, 1936
(1 Page) Page 1

PANEL SYSTEM
COIN CONTROL CIRCUIT
FOR TOLL INCOMING SELECTORS AND
RECORDING COMPLETING TRUNKS
FOR USE WITH COIN CONTROL CIRCUIT
AT CENTRAL "A" SWITCHBOARD
FOR USE IN BATTERY CUT OFF RELAY OFFICE

LR AR )
i -

CHANGES
D. DESCRIPTION OF CIRCUIT CHANGES

D.l "X" wiring is superseded by "Yv wiring to keep normal coin
battery from the relay frames,

De2 A strap indicating a number of Fig. 3 per CF 1nterrupter
was removed to show one Figure 3 per interrupter,

D3 Circuit note 106 was added.

De4 Miscellaneous chenges are made in the cross connections.

L1l other headings, No ‘Change.

BELL TELEPHONE LABORATORIES, INC.
DEPT, 332 |

EDB )y
WLE )
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CIRCUIT DESCRIPTION - - - CcD-2154l
- AMBRICAN TELEPHONE & TELEGRAPH CO., . Issue 2
DEPT, OF DEVELOPMENT & RESEARCH. ' TFebruar
'BELL TELEPHONE LABORATORIES, INC. (6 Page
| PRINTED IN U.S.A. | |

PANEL SYsTEt @ ¢
~ COIN CONTROL CXRCUIT
_ FOR TOLL INCOMING SELECTORS AND"
S - RECORDING COMPLETING TRUNKS
* : 'FOR USE WITH COIN CONTROL CIRCUIT
AT CENTRAL "A" SWITCHBOARD
. | FOR USE IN BATTERY CUT-OFF RELAY OFFICE

CHANGES
- A, CHANGED AND ADDED FUNCTIONS

L
b

Ael  Circuit changed to provide &n alarm on the common
leads for the (CN) relays in order to 1ndioate Tt
ground conditions on these leads. ,

B. CHANGES IN APPARATUS

Bel Removed Addea Reple
Relgy'(GP) R1058 - " Relay (

| S Relay (TA) R1314

| o Relay (TB) Rloal

\ Relay (1G) R82
Relay (TGl) E721

Fig. 3 |
Relay (CP) R1042 , ‘Relay (
| . Relay (Rl) R652 Relay (TA) R1314
| . , Reiay %TB; I%gsl
| Relay (1G) R

‘Relay (TGl) E721

C. CHANGES IN CIRCUIT REQ,UIBEMENTS OTHER THAN THOSE APP]
ADDED OR REMOVED APPARATUS

Col No change.
. De. DESCRIPTION OF CIRCUIT CHANGES
Del Figure 2 has been changed to change the (CP) rel
add relay (TG), (TGl), (TA) and (TB) and interru

and to provide leads to the floor alarm board mi
‘ous and aux, alarm circuit,

D. D
D.1
D.2
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D.2 Figure 3 has been changed to remove the (Rl) relay :
. - change the (CP) relay, edd relays (TG), (TGl), (TA’ and
(TB) and interruptar zTG) end provide leads to the floor

alann board nisoellaneoua and aux, alarm oirouit..

Ded " The lead deaignation for tho locking eirouit for the (CN)
relay formerly designated (SR) has been changed to (E) -
and a separate lead providod ror odd and even oirouits.

De4  Separate lead designations (SR) have been shown opposite
the leads mentioned as (E) in thé above item and are for
use with the recording completing, trnnks. » :

"~ De5 Note 105 has been addod.

D.6 The above changq -were n;de to separate the looking oir-
| -~ ouit leads for (CN) relay so as mot to have all cir-
cuits oconnected to one common lead in ease a troubdble
"ground should occur on this lead, An alerm circuit hes
also been provided to indicate a trouble ground condition.

De?7 Changes have been made in the cross-connecting 1nrormation
and note 201 has been éddod. : :

DEVEIDPMENT

1 PURPOSE OF CIRCUIT . : oy

.« *

\ 1.1  This oirouit provides a means for applying coin collect A
and return current on ‘subseriber lines from interconnecot- '
ed toll incoming selectors and reecording completing
trunks under ocontrol of a distant central "A" switchboard
operator. 1

2. WORKING LIMITS '
2.1 (L), (LC) and (LR) releys. |
Maximum conductor resistance 1500 ohms

Maximum earth potential + 50 volts

Minimum insulation resistence 30,000 ohms

2.2  (C) ana (R).relays
. Maximum external cirouit loop ground

return 1850 ohms :
Maximum earth potential 1+ 20 volts
Minimnm insulation resistanece 10,000 ohms
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OPERAT ION
3. FUNCTIONS = S

Sel Furnishes positive.and.negative poténtiél for controlling
the subscriber station coin magnet, . '

302 Provides a distinctive tone to the distant operator when

either positive or negative coin potential is connected
‘ o - to a subscriber line and the line test indicates that a
coin magnet is connected thereto.

363 Causes an auxiliary signal lamp at the distant central
_ "A" switchboerd to be lighted when ‘either positive or
. negative coin potential is connected to a subsoriber line
: and the line test Indicates the coin magnet is connécted
thereto, - . : ‘ K

3e4 Provides a timing arrangement for use in offices where
the difference in earth potentiel between the office and
subseriber station ground is 8 volts or more to insure
the release of the coin magnet, ‘

3.5, Provides an arrangement,ror«disoharging‘the subsoeriber
line cirouit after the coin potential has been removed
but before the talking circuit is reclosed., :

306, - Provides a visual and audible alarm in case ihevcommon
locking leads "E"™ or "SR" are grounded for a sufficient -
.length of time. : , ' :

A »

4. CONNECTING CIRCUITS

4,1  Coin control eircuit.

4.2  Recording completing trunk circuit.

4,3 Incaming selector circuit from Toll or Long Distance
-offices. ’ : T
. ‘ 404 Mis'ce,ll'aneous cireuits for miscellaneous interrupter
frame, : .
4.5 - Floor alarm board miscellaneocus and alarm cirguit..

DETAILED DESCRIPTION

‘ 5. OPERATION WITH GROUND POTENTIAL LESS THAN 8 VOLTS BETWEEN
OFFICE AND SUBSCRIBER STATION ‘ : :

When a coin control key of a trunk is depressed at the
distant office relay (L) is operated thru 1ts'primar§

and secondary windings in series with resistances (B

and (C) to ground. This operates relay (ILA) which trans-
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fers resistance (C) from ground to the windings of relays
(L) and (LR), conneots: the primary and sescondery wind-
ings of relay (L) to e dgmbaot of relay (T0) amd operates
(ox)a relay of the associated re-
ke  Relay (CN) oconneots lead "CR™
of Figure 4 to.the subscriber line, provides a locking :
path for itself to relay (TG) and conneets the "TO" lead
to the trunk end of the cireuit. Similar funetions are -
performed in the recording completing trunks, When re-
"lay (LA) is operated relay (gg% or (LR) is operated de-
pending upon the polarity of the current from the origi-
nating office. These relays connect positive or negative
coin potential thru relay (C) or (R) to the subaoriber
‘line. If a coin magnet is oonnected to the line or if
- it has a trouble ground of approximately 1100 ohms or leas
‘relay (C) or (R) will operate and connect either low or
high tone to the distant operator as a collect or refund
signal and operate relay (CP), The latter operates the
(TG) relay which ®perates the (TGl) relay and provides a *
loocking ground for relay (CN) or .a reley of the asdffpi-~
ated recording completing trunk end short-circuits re-
sistances (B) and. (C) end the secondary winding of relay
(L) which causes the auxiliary signel to function in the ::.
distant office. , . ‘

When the key is released at the distant office reélays (L),

(LA), (I€) or (LR), (C) or (R), (CN), (CP), (7G) end
‘(TGl) are released and the circuit is restored to normal.
When relay (ILC) or (LR) is released the coin potential

is removed from the circuit eand resistance (A) and con-
denser (CN) are left connected to the subscriber line dur-
ing the release time of relays (CP), (TG) and (CN) or the
relay of the recording completing trunk., This dischargés
the line before the talking battery is reconnected,

With this arrangement the associated suxiliery signal when

lighted remains in this condition until the key is re-
leased., If the same key is again depressed the lamp will
not relight unless the station coin magnet failed to re-
store or the line circuit is in trouble. The funoctions of
relays (TG) and (TGl) will be described in a later para-

graph. .

6. OPERATION WITH GROUND POTENTIAL 8 VOLTS OR MORE BETWEEN OFFICE.
AND SUBSCRIBERS STATION -

When & coin control key of a trunk is depressed at the
distant office relay (L) is operated thru its pr

and secondary windings in series with resistances (B) and -

(C) to ground.” This operates relasy (LA) which transfers
resistances (B) and (CY from ground te the windings of
relays (LC) and (LR), connects the primary and secondary
windings of rela (L$ to a contaot of relay (TG) and op-
erates relay (CN) of Figure 4 or a relay of the associ-
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| .
ated recording completing trunk, Relay (CN) operated
' connects lead "CR" of Figure 4 to the subsceriber line,
provides a looking path for itself to relay (TG) and
~connects the "TO" lead to the trunk end of the ocircuit.
Similar funotions are performed in' the recording ocomplet-
ing trunks, When relay (LA) 1is operated relay'%Lc) or
(IR) is operated depending upon the polarity of the our-
rent from the originating office. These relays oconnect
R positive or negative coin ocontr9l potential through re-
lays (C) or (R) to the subsoriber line, If a coin mag-
net is connected to the line or it has a trouble ground
of approximately 1100 ohms or less relay (C) or (R) will:
operate and oonnect either high or low tone to the dis-
tant operator as a collect or refund signal and operate
. . relay (CP), Relay (CP) operated will operate relay (TG)
which will in turn provide a locking circuit for relay
(B) and relay (CN) or a relay in the associated record-~
ing completing trunk, operates relay (TGl) and short~cir-
| cults resistances (B’ and (C) and the secondary winding
| of relay (L) which causes the auxiliary signal to funo~
| : tion in the distant office and closes the primary winding
| . of relay (A) to the interrupter., When the interrupter is
| closed relay (A) is operated in turn operating relay (B).
The latter locks through its secondary winding to relay <
(CP) and provides a locking circuit for its primary wind-
ing before it opens the operating path of relay (A). Rew .
lay (A) in parallel with the primary winding of relay (B),
locks under control of the contacts of relay (B) and the
interrupter. When the interrupter 1is opened relay (A)
is released and when the interrupter is reclosed relay
(CC) is operated thru the contacts of relay (A) normal -
| , and relay (B) operated. Relay (CC) is operated in unison
| with the closure of interrupter (CF) and removes the coin
control potential from the leads to the subsoriber line,
| * This causes the release of relay (C) or (R) which removes
the tone signal from the oircuit to the distant operator
i and releases relay (CP). Relay (CP) releases relay (TG)
and opens the secondary winding of relay (B) which releases
" if interrupter (CF) is open or when it is opened. Relay
. (B) releases relay (CC). This reconnects coin control
potential to the subsoriber line and if the line magnet
| failed to funotion or if there is & trouble ground on the
| . ' line the sequence of operation will be repeated, When the
| key 1is released at the distant office relays (L), (LA),
| : and (LC) or (LR) are released and the circuit is restored
. to normal, Whem relay (LC) or (LR) is released or relay
! (cC) is operated the coin potential is removed from the
circuit but resistence (A) and condenser (CN) are left
. connected to the subseriber line during the release time
of relays (CP), (TG) and (CN) or the relay of the record-
ing completing trunk, This discharges the line before
the talking battery is reconnected, With this arrange-
ment the associated auxiliary signal is lighted when coin
potential is applied -to the subscriber line., After a
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sufficient period er time has elapsed to insure operation

of the line coin magnet the coin control potentjal is re- .
moved from the line and the auxiliary signal will be exaé”f;

tinguishedo-

. 7. GROUNDS ON THE "E" OR "SR" LEADS - FIGso 2 AND &
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The (TGl) relay conneots ground to the (TG) interrupter
and when the front contact closes the (TA) relay is op~

erated and locks. When the back contaet of the interrupte
er closes the (TB) relay operates and locks. The (TB) re-

lay operated connects ground to light a lemp in the floor
alarm board over the "TG" lead, and actuates an audible -

“elarm over the "AG" lead. For normel eoperation the (TGl)\
relay is operated only for the period when the collect

or return keys are depressed at the distant office. The
interrupter time intervals, which are approximately 14 to
29 seconds, are such that for normal operation the alarms
would not be effective, However, if a ground eccurs on
one of the "E" or "SR" leads, and is maintained for a:

-sufficient length of time, the (TGl) relay would be con-

tinuously operated and when the interrupter time inter-
val has elapsed both a visual and an audible alarm will
be given.

*

AMERICAN TELEPHONE .& TELEGRAPH CO,,
DEPT. OF DEVELOPMENT & RESEARCH.
BELL TELEPHONE LABORATORIES, INC.
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CIRCUIT DESCRIPTION
SYSTEMS DEVELOPMENT DEPARTMENT

|
~ CHANGES
h B. CHANGES IN AFPPARATUS

|
|
|
|
|
|
|
|
|
\
)
;

R166 Relay, Option "w", Figs. 2 and 3
2Y Lamp Fig. 5

D. DESCRIPTION OF CIRCUIT CHANGES

D.1 Circuit arranged to connect to
audible and visual alarm circuit.

BELL TELEPHONE LABORATORIES, INC.

DEPT. 3350-EDJ-RSW

Printed in

PANEL SYSTEMS

COIN CONTROL CIRC

FOR INCOMING SELECTORS OR I
| . FROM TOLL OFFICE AN
N RECORDING COMPLETINC
o FOR USE WITH COIN CONTROL

CENTRAL SWITCHBOARD NO. 13C,
BATTERY CUT OFF RELAY

D.2

D.3

80
D.4

107
D.%

Al!

SJUIT
15¢C

-

5 Ust
| 0

CIROUIT‘DESORIPTI N

- AMERICAN )TELEPHong ¥
- DEPT, OF_DEVELOPMEN!
'BELL TELEPHONE LABO]
PRINTED IN

FOR

CHANGES
- A. CHANGED AND ADDED

All Cirocuit change
leads for the
ground conditi

B. CHANGES IN APPARAT
Bel Remvod

Fige 2
Relay (GP) Rl0!

Fige 3
Relay (CP) R104
Relay (Rl) R@Ss2

C. CHANGES IN CIRGUIT
ADDED OR REMOVED Ap.

Cel No change,
D. DESCRIPTION OF CIRC

Del Figure 2 has bae
add relay (1G),
apd to provide ]
ous and aux, ale
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