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CIRCUIT DESCRIPTION CD-21548-01 
Issue 2-D 
Appendix 3-D 

SYsrEMS DEVELOPMENT DEPARTMENT 
PRINTED IN U.S.Ao 

(1 Page) Page l 

-~-filK/ 

CHANGES 

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, l5C OR l5D 
BATTERY CUT OFF RELAY OFFICE 

·~· .. 

D. DESCRIPTION OF cmCUIT CHANGES 

D.l Cross-connection Fig. 52 was cl:µulged. 

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

All other beadings, No ohange. , 

BELL TELEPHONE LABORATORIES, INC. 

DE'?T. 3350 . 

EAK)MA 
RSV/) 

' 
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CIROUll' DJ:SCRIPTIOII OD-21548-01 
Issue 2•D 
Appendix 2-D _ 

SYST.DIS ·»fiBIDPlllll'l' DKPAR!IOIJT 
PRDl'l'lm IN U.S.A. 

(2 Pages} Pagel 

CHARGE 

PAJIEL SYSTBII 
com CONTROL CIRCUI'l' 

:roR IRCOIIIBG Sm:;EC'B>BS OB IBCOJIIRG TRORKS. 
J'llO)( TOLL Ol'J'ICB 'JJID IOR 

REOORDIIG COJIP~TDO- ''l'ROJlKS 
J'OR us:s Wim com COIM.'llOL CIRCUIT AT 

CBRTBAL SWitcBBOAID 110. 1.50, 1.3D, 150, OR- 15D 
BA1-1·1CRI CU'!-OJT R!!LA.Y OnIC'.1 

A. CBARG:ID A.BI> ADDm> JOlfCTIO:NS 

A.l 'l'hia ou;ouit has been. obanged to adapt it tor use in 
OJ:"Ol&bar ottioe,. 

B. CHAIJGBS DI APP ARA'l'US -~ 

B .• l .A.44e4 

l2L Resistance Lamp (CC) or (CR) 
llL Jteaistance Leap (CC) or (CR) 

D. DBSCBIP'fi01' OJ' CIRCUIT CHA1'GES 

D.l 

. Do2 
-"' .... ,. 

D.S 

D.-i 

Do5 

Leads "B", "D" and "N" connecting to crossbar incoJli.ng 
trunk circuit have been added in_M.gs. 2 and 3 • . 
Leads "'IG" and "AG" are also sh011Jl connecting to tloo·r 
alarm trame, aiacellaneous and aunliary' ala~ circuit. 

Interrupter traae oirouit is aiao shown as a OOllllecting 
circuit tor :rigs. 2 and 3o 

In 71g. l 1.he •c• lead has been added connecti-ng to cross­
bar inoOJling trunk oircuit. 

Note 10, has been added. 
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Doi Prior to iasue 5•D the workiq 11aita tor the (_C.) & (R) 
relay•·wer.e·•• :tollolf8: 

.JIU. COD.4uotor Jleaiatanoe - 1800. 
ll&X. E. P. · ... ±20V 
Jlla. Insulation Resistance - io,oo~ 

J.ll other headiDga, 1'0: Oba~•• 

DBPT. 332 

WCO)pp 
RSW) 

BBLL 'l'BLKPBOBB LABOB.A.'l'ORIBS, DIC • 
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CIRCUIT DESCRIPTION 
SYSTn~IS DEVELOPlvl~lT DEP.ARTi\il!NT 
PRINTED IN U.S.A. 

CD-21548•01 
Issue 2-D 
Appendix 1-D 
April 10, 1936 
(1 Page) Page 1 

CHANGES 

PANEL SYSTEM 
COIN GO:N'ffiOL cmcUIT 

FOR TOLL INCOMlliG SELPl';TORS AND 
RIDORDINa COMPLETING 'IRUMKS 

FOR USE WITH COIN COM'IROL CffiCUIT 
AT CENTRAL "A" SWITCHBOARD 

FOR USE m BATTERY CUT OFF RELAY OFFICE 

D. DEOORIPI'ION OF CIRCUIT CHANGES 

D.l "X" wiring is superseded by "Y" wiring to keep normal coin 
battery trom the relay :frames. 

D.2 A strap indicating a number o:f Fig. 3 per CF interrupter 
was removed to show one Figure 3 per interrupter. 

D.3 Circuit note 106 was added. 

D.4 Miscellaneous changes ere made in the cross connections. 

All other headings, No'Change. 

BELL TELEPHONE ti.BORATORIES, INC• 

DEPT. 332 

• 
EDB) 
va.;I) TI 

• 
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CIRCUIT DESCRIPTION 
· AJP,:RlCAN _ TELEPHONE .& TELmBAPH COo , 

DEPT• Ol' DEVELOPMENT &. RESEARCH.· 
_ BELL TELEPHONE LABORA'roRIES,- INC. 

PRIN'TED IN u.s..A • 

PANEL SYST:Eii ~ 
CO IN ·CONTROL C!RCUIT ., 

CD-2154' 
Issue 2· 
:rebruar· 
(6 Page· 

FOR· 'RlLL INCOMING SELECTORS AND· 
RECORDING COMPLETING TRUNKS 

FOR USE WITH COIN CONTROL CIRCUIT 
AT OEN'lBAL "A" SWITCHBOARD 

FOR USE IN BATTERY CUT...Off ·RELAY OFFICE 
) 

CHANQ-ES 

A. CHANGED AND ADDED FUNCTIONS 

A.l Ciroui t changed to pron.de An. alarm on .. the oommon 
leads tor the (CB) relays in order to indioate trc 
ground oonditions o~ these leads. 

B. CHANGES IN APPARATUS 

B.l Removed 

Fig. 2 
Relay. (GP) Rl058 

Fig. 3 
Relay ( OP ) Rl042 
Rel.ay (Rl) R652 

Added 

Relay ('l'A) R1Sl4 
Relay (TB) RlOEll 
Relay ( 'J.G) B88 
Relay ('ml) E'72l 

Relay (TA) Rl314: 
Relay (TB) Rl06l 
Relay (m) B82 

· Rela:, ( TGl) E'7.21 
-

l 
Rep~ 

Relay ( 

Relay ( 

c. CHANGES IN CIRCUIT. REQUIRnlENTS O'!HER THAN mosE APPJ 
ADDED OR REIIOVBD APPARA.TOS . 

Col No.··ohange. 

• D. DESCRIPTION OF ~IRCUIT CHANGES 

Del Fig~re 2·baa been changed to change .the· (CP) rel 
add relay (TG), (TGl), (TA) and (TB) and interru 
and to provide le.ads to the tloor alarm. board mi, 
obs and aux. alarm. circuit. 

I 

f 

CIR1 
SYS. 
PRI1 

CHAN 

D. D 

D.l 

D.2 

EAK) 
RSV/) 11 
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D.2 

.D.3 

CD-21548 .. ol - Issue 2-D -.Page 2 

Yigure _3 has been -~•hfilllged .t.o remove the (Rl) re·lay 
· ohange . 'Ille_ . ( OP) rel_ _a~t- •~- ·_-r•l~Y• ( TG) , ('Ml) , ( nJ . and 

( 'l'B) and Ulterrup--- 'l'G) ~d pro-vid~ leada to the floor 
8.1.am boardDlisoellaneoua ~4 aux. alarm cirou1t •. 

The lead· d~algnat:ion 'tor the lo~ins 0·1rouit tor ·the (CB) 
relay tormerly dealgnaied. (SR).has been ohanged to (EJ- . 
and a separate leacl p~vided tor odd and even circuits. 

D.4 Separa,e lead designa'\iona (SR)· _han been· shown opposite· 
the leads mentioned aa (B) in '11e alaoft iw~ and. are tor 
ua~ with the reoording completiJ18~tl'llllk•• 

D.5 llote 105 has b••~ adde4. 
• C 

The-above_ ohange,·:Were·aade to aepara,e the lookiXlg cir-
oui t leads tor de (OR) relay ao aa -no, to haTe all cir­
cui t• ooueoted to. one OOJIIDOD lead 1n oue a trouble 

·ground should ooour on this lead. An alarm oircuit haa 
also been proYide4 to indicate a trouble gro~d oondition. 

D.7 Changea haYa·been •d• in the crosa-oonnecting 1~ormat1on 
and note 201 hu been added. 

DEVEIDPMENT 

'!I 1; PURPOSE OF CIRCUIT . ;, 
.;•; .. 

t .. t 

' 1.1 · Thia o1rou1 t provides a means tor applying ooin oolleot ' 
and rewm ourrent on ·subsoriber lines from 1nteroonnect- ·.: 
ed toll 1noom:1ng seleotors and reoording completing 
trunk• under control ot a distant· oennal "A" switchboard 
o-perator. ➔-·, 

2e WORKING LDII'lB 

2.1 (L) 1 (LC) and (LR) relays. 

Maximum oonduotor reaistanoe 
Maximum earth potential 
Minimum insulation r._sistanoe 

2.2 (C) and (R) relaya 

Kaximum external oirouit loop ground 
return 

J&aximum earth po ten tlal 
Minimum insulation resistanee 

C • ' 

1500 ohma 
± 50 wlta 

30,000 ohms 

18150 ohms 
± 20 volt• 

10 1 000 ohms 

• 
• 

• 
• 
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OPERATION 

3 o FUNCTIONS 

3ol Furnishes positive and. negative p_otential f'or controlling 
the subscriber station coin magnet • 

. ' 

3o2 Provides a dtstin_otive tone to the distant operator when 
either positive or negative coin potential is connected 

. to ·a subscriber line and the line test indicates that a 
.coin magnet is oonnect~d thereto. 

3o3 Causes an auX111ary signal lamp at the dis~ant central. 
"A" $Witchboard to be -lighted when ~ither·positive-or 
negative coin potential is connect.ed to a subscriber line 
and the lin~ test indicates the coin magnet is c·onn~cted 
thereto. 

3e4 . Provides a tilning arrangement tor use in offices where 
the difference in earth potential between the office and 
subscriber st~ti~h ground is 8 volts or more to insure 
the release ot the c~in magnet • 

3.5 Provides an arrangement tor -disahargi_ng the subsoriber 
line circuit after the coin potential has been removed 
but before the talking circuit i's reolosedo · · 

. 
Provides a.-visual and audible a1arm,1n case the common 
locking leads "E" or "SR" '.are grounded f~ a sutticieht 

.length of time. 

4. CONNECTING CIRCUITS 

4.l; 

4o2 · 

4o3 

4.4 

_Coin oontro·I oircui t. 

Recording completing trunk circuit. 

-Incoming sel.ector circuit trom Toll or Long Distance 
-offices. · 

Miscellaneous circuits for miscellaneous interrupter 
frame~ 

••5 -Floor a1arm board miscellaneous and alarm circuit •. 

DETAILED DESCRIPTION 

5.. OPERATION WITH GROUND POTE1.1TIAL LESS THAN 8 VOLTS BETWEEN 
OFFICE AND-SUBSCRIBER STATION 

When a · c~in contro-1 key ot- a trunk is d·epressed at the 
distant office relay {L) is operated thru its·prtmaq 
and secondary windings in series with'resistances {B} 
and {C) to groundo This operates relay (LA.) which trans-
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fers resist-anoe (C} from gi-0und to the.windings or··r-,l.ays 
·(LC) and (LR), oonneots.:'._:t~•~ primary an·d second~ wind­
ings of reiay (L) to~·-ot .ot relay ('1'0) a.ad operates 
relay (CN} st l'i&&•-' or ·a rel,.y ot the asso.ciated re-
cording completing t • . Relay (CB) oonneola lead "CR" 
of Figure 4 to .. the-subscriber line, proTides_ a locking . 
path tor itself to relay (TG) and connects the tHi'O" lead 
to the trunk end· ot the cirollit. S1J11lar-tun.ci1ons are · 
p·erformed in the :,:eoording c~leting trunks. When re-· 

_lay (LA.) is operated rel.ay (LC) or (LR) is operated de­
pending upon the polarity of the current t~ the origi- . 
nating office. These rela1s conneo_ t· positive. or .n_· egat1Te 
ooin potent!al. thru relay (C)- or .(10 "to the aubaoriber 
line. It a coin :Q1agnet ia oonneote4 ·\o the 1-i;nt ·or it . · 
it has a trouble ·ground of appro:n111a:tel7 1100_ olmla or leas 

· relay (C) or ·(R) wi11 operate and _co~eot either low or 
high tone to the distant operator as a colleot or· retund· 
si~al and oper~te relay·(CP). The latter operaiea th• 
(m} relay which eperat.es. the ('fGl) ~llQ" ad proir*, a ' 
looking ground for relay (CN) or-a relay o-r the as. 1-­
ated recording oompleting trunk and short-clrcuita re- · 
sistances (B). and. (C) and t·he aeoolldary- winding of relay . 
(L) which causes the auxilian signal to tunotioli ·1n· the :"_,., 
distant office.; · 

• . . \ 
:,.. 

When the key is released at the distant of'fic• relqa (L)t. 
(LA.) (LC) or (LR), (C) or (B), (CN), (CP),· (TG) mid ..... 
·(ml) are released and the circuit is restored to nonaal. 
When 'relay (LC) or {LR) is re1eased the coin iotent1al 
is removed from the circuit and resistance (A) and con­
denser (CN) are lett connected to the subscriber·l1ne·dur­
ing the release time or relay• (CP), (TO) and (ON) or the 
relay of the recording completing trunk. Thts discharges 
the line betore the talking battery is r.econnected. 

• 
• 

With this arrangement the associated auxiliary signal when 
lighted remains in thi~ condition until the key is re­
leased. It the same_ key is again depressed the lam.p will 
not relight unless the station coin magnet tailed to re-
store or the line circuit ~sin trouble. The functions ·ot • 
relays (TG) and ('rGl) will· be described in a later para-
graph. 

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

When a coin oontrol·key ot a trunk is depressed at the 
distant office rel.ay (L) 1s· operated thru its primary 
and secondary windings in series with resistance$ (B) and 
(C) to ground.· This o:pera~s relay (LA.) which trans:ters 
resistances (B) and (Cl from ground to the windings of 
relays (LC) and (LR) connects the primary and secondary 
windings ot relaf (Li to a contact of relay {ID) and op­
erates relay (CN) ot Figure 4 or a relay of the assooi-

• 
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l 
ated reoord1ngl OC>lllp_leting'._ trunk. Relay (CN) operated 

· connects lead 'rOR" ot J'igure 4 to the subscriber line, 
provid-ea a looking pa th tor 1 taelt to relay. ( 'l'G) and 

. connects the "TO." lead to the trunk end ot the o1rou1 t. 
Similar tunotidns are performed in· the reoo_rding oomplet- .'4 

ing trunks. \Yb.en relay (LA) ia operated relay (LC)' or 
(LR.) is operated depending upon the polarity ot the our­
rent trom the originating_ offioe. These relays oonneot 
positive or nesative_o_ oin oontrQl potential through re-
lays (C) o-r (:R) to the subsor.i~er 11ne. It a ooiil mag-
net is oonneoted to the line or 1 t has a trouble ground 
of approximately 1100 ohms or less relay (0) or (R) will· 
operate· and oonneot either high or low tone to the dis­
tant Ol)era·tor aa a collect or retund signal and operate 
relay (OP). Relay (CP) operated will operate relay (TG) 
wh1oh wlll in turn provide a loo;Icing oircui t tor relay 
(B) and relay (CN) or a_relay in the aesoc1ated~record-
1ng completing trunk operates relay (TGl) and short-oir­
ouite reaistanoes (BJ and (C) and the seoondary·wtnding 
ot relay (L) which causes the auxiliary signal to tuno-
t1on in the diatan t ottioe and clo·ses the primary winding . 
ot reiay (A) to the interrupter. When th.e interrupter is_ ··•,'.f· 

olosed relay (A) is operated in turn operating relay (B) •·. 
The latter locks through its aeoondary Winding to relay ":- · 
(OP) and provides a looking circuit tor ita primaq wind-· 
ing before it opens the operating path ot relay (A). Re~ 
lay (A) 1n parallel w1 th the primary winding ot relay (B) • 
looks under oontrol ot the oontaots ot relay (Bl and the . 
inter:ru.pter. When the inter~pter is opened re ay (A) 
is released and when the interrupter is reoloaed relay 
(CC) is operated thru the contaota or relay (-A) norm.al~. 
and relay (B) operated. Relay (CC) ia operated 1n unison 
_w11ih the closure of int.errupter {CF) and removes the ooin 
oontrol potential from the leads to the subaoriber line. 
Thia oauees the release ot relay ( C) or (R) which removes 
the tone sigq.al trom the oiroui t to the distant operator 
and releases relay (CP). Relay (CP) releases relay (TG) 
and opens the .secondary winding of relay (B) which releases 
it interrupter ( ar) is open or when 1 t is opened. Relay 
(B) releases relay (CO)·. '!his reconnects coin control 
potential to the subsoriber line and it the line magnet 
tailed to tunct1on or if tbere·is a trouble ground on the 
line the.sequence o~ operation will be repeated. When the 
key is released at t~e distant office relays (L), (LA.), 
and (LC) or (LR) are released and the oirouit is restored 
to normal. When rela7 (LC) or (LR) is released or relay 
(CC) ie operated the coin po~ntial 1s removed :from the 
oircui t but resistance (A) and condenser ( CN-J. ·ere lett 
oonneoted to tile subsoriber line during the release time 
ot relays (CP) •. (TG) and (CN) or the relay ot the record­
ing completing trunk. This diaohargea the line before 
the talking battery is reconneoted. With this arrange­
ment the ·usooiated auxiliary signal is lighted when ooin 
potent1a1 is applied --to the subscriber line. ~ter a 
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sufficient period et.time has- elapsed to insure operation 
or the line coin ,~~agllet the coin control. potent·tal is re­
moved ·from the line and the auxiliary signal w111 be ex~ 
tinguishedo 

.. .,, . GROUNDS ON THE "E" OR "SR" LEADS -·J'IGSo 2 AliD Z 

The (TGl.) ··re1ay conneots ground to the (TG) interrupt.er 
and when the front contact closes the (TA) relay is op--· . 
erated and looks. When the back contact or the interrupt.­
er closes the {TB) relay operates and. locks. The ('fB) re~ 
lay operated connects ground to light a lamp in the flk:>or 
alarm board over the "TG" lead, and actuates an audible _. 

. alarm over the "AG" lead. For normal eperation the (TGl) 
relay is operated only tor- ihe 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 au.oh that for norm.al operation the al~rm• 
would not be effective. Ho~ver, it a ground occurs on 
one of- the "E" or "SB" leads, and 1s maintained for a· 

_ sutfioient length ot time, the (TGl) relay would be con­
tinuoua1y operated and when the interrupter time inter­
val has elapsed both a visual and an audible ale.rm will 
be given. 

- • ~"! 

AMERICAN TELEPHONE.& TELEGRAPH co., 
DEPT. OF DEVELOPMENT & RESEARCH. 
BELL TELEPHONE_LABORATORIES, INq. 

DEPT. 352-A 

.:JNZ 
'-

• 
f ; l 
♦ 

• 

• 
• 
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CIRCUIT DESCRIP11ION 
SYSTEm DEVELOPMENT DEPARTMENT 

PANEL SYSTEMS 
COIN CONTROL CIRC 

FOR L~COMING SELECTORS OR I 
FROM TOLL OFFICE AN 

RECORDING COMPLETIN0 
FOR'USE WITH COIN CONTR~ 

CENTH.AL SWITCHBOARD NO. 13C, 
BATTERY CUT OFF RELAY 

CHANGES 0.2 

B. CHANGES IN APPARATUS D.3 

Added so 

Rl66 Relay, Option "W", Figs. 2 and~ 
D.4 

2Y Lamp Fig. 5 107 

D. DESCHIPI'ION OF CIRCUIT CHANGES o.: 

D.l Circuit arranged to connect to 
audible and visual alarm circuit. Al: 

BELL TELEPHONE LABORATORIES, INC. 

DEPl'. 3350-EDJ-RSW 

Printed in 

,UI'l' 
150 

t us, 
q (t 

CIBCUIT_DESCRIPTION 
AJIER!CAN _ TELEPHONE -l 
DEPT• OF DEVELOPMEW 

-BELL TELXPHONE LABOi 
PRIN·TED IR 

FOB 

CHANvES 

A. CHANGED AND ADDED 

Cirou1 t change 
leads tor the 
ground oondi ti 

B. CHANGES IN APPARAT 

Removed 

F1g. 2 
Bela:, -(GP) RlO! 

Fig. 3 
Relay (CP) Hl04 
Relay (Rl) R652 

c. CHANGES IN CIRCUIT : 
ADDED OR REIIOVED APJ 

c.1 N~·-ohange. 

D. DESCRIPTION OF .CIRCl 

n.1 Figure 2·haa bee 
add relay ( 'l'G) , 
apd to provide J 
oua and aux. ale 
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