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Thia Appendix was Prepared from Issue 22 ot Drawing ST·-54002-01. 

Pffl>P OF OPfflATIOB 
Power Alarm Circuits - Panel System 

Add the fol lowing paragraphs: 

33. ZIQK-UP VOLT&!~ ALARH 

34. 

Relays (BR-1} • (BR-2) and (BR-3) are comected to piclt-up brushes 
wo. 1, 2 and 3 respectively. !hese relays operate in rotation as the 
grounded segment ot the interrupter mak:es contact with the brusheao It 
all relays are down at the same time due to an open brush, relay (OB) 
releases to bring in an intermittent alarm.· In order for the (OB) relay 
to reoperate, two (BR} relays met be operated. The (.BR) relays are 
also capable of detecting grounded leads in the event that the PJt • . u.A. 
brush should become open. With the PK.u.A. brush open am one or more 
grounded leads. there will be some part of the cycle when all (BR} re
lays will be operated, releasing the (AB) relay and operating the 
alarms. Two (BR) relays must be released in order to reoperate relay 
(AB}. .l test Jack ( l'U} is provided for uae with the test set for test
ing relays (Bill)• (Blr2J and (BR3} • 

uroonrm C,\LL SI@IA.L LAMPS P'OR CRili!F SWI'roHMA.N'S DESK m o,G.T. '?ES! 
BQA-'P> 

Lamps (OS) and ('rB} light at the noor alarm board. main alarm 
board or power alarm cabinet and a ringer is operated when a call comes 
to the chief switchman's desk or o.G.'f. test board, respectively. 

'E.L.B. 
2-11-30 
B.A.S. 

APP'D. A. PFlNROD 
s.c .E. 
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This Method of Operation was prepared from Issue 17 ot Drawing ST-54002-01. 

METHOD OF OPERATION 
Power. Alarm Circuits - Panel Machine Switching system. 

DEVELOPMENT 

1. PURPOSE OF CIRCUIT 

l.l This circuit provides audible and visible signals when a trouble 
condition or a eircui t failure takes place in the central otti_ce 
equipment. 

2. WORKING LIMITS 

2.1 None. 

OPERATION 

3 • PRINCX-PAL FUNCTIONS 

3 .1 To notify th, ;-1.rttenance torce ot the np.ture and approxima.ie 
location of a t....Suble condition and ot the progress bei'11g made in 
correcting it. The · trouble desk pilot signals are pron~ed so that 
A~tion may be taken it any alarm is left unattended tor an undue 
leng~h of ~ime. · 

3.2 On each floor there is a special panel, known as a floor alarm 
board or power alarm cabinet, which carries alarm signals associated 
with the equipment located on the corresponding floor. On one tloor, 
the floor alarm board may be equipped with the pilot signals, in 
which case it is called the main ala.rm board. -

3.3 Alternating current and direct current bells are provided tor 
the alarm equipment. The DC bells are used to indicate trouble 
with the AC power service and trouble with the most important equip
ment. 

~. CONW..£TING CIRCUITS 

This circuit connects with the various fuse panels and alarm circuits 
as indicated on the drawing. 
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·DESCRIPrION OF OPERATION 

5. AUXILIARY SIGNALS 

5.1 Ea.ch tloor ala.rm board. the main alarm board ~d the power 
alarm cabinet is provided with one AC ringer and one DC Faraday 
bell which serve as auxiliary signals. Closure or any circuit 
connected to the (AC) relay power alarm cabinet causes operation 
ot the AC ringer. Closure or a circuit connected to a (DC), (TA), 
(DCH) • (PTA)• (KSA), (RM) or (Del") relay~ operates the correspond
ing relay. any one or which closes the circuit ot the DC Faraday 
bell. 

5.2 When •AL• wiring is furnished, closure ot a tloor alarm board 
main alarm board or power alarm cabinet auxiliary signal circuit 
causes operation of a corresponding relay in the audible alarm 
switching circuit. Operation of this .relay closes the circuit of 
the associated DC bell or AC ringer at the alarm board or power 
alarm cabinet and lights pilot lamps in all alarm boards and in 
the power alarm cabinet. 

5.3 The trouble deek auxiliary signals .,,consist of an AC ri~ger and 
an AC buzzer (shown on :the trouble de"lt auxiliary signal circuit) 
and a 10-D direct current bell. Closure of a circuit connected to 
the trouble desk relay operates the corresponding (DC) or (DCB) re
lay, either _of which causes operati,on of the 10-D bell. , 

6. CHARGE AND DISCHARGE FUSES 

6ol Charge Fuse 

Operation of a charge fuse removes the short circuit from the 
winding of relay (A) which operates and lights the CHARGING FUSES 
lamps and operates the AC auxiliary 8ignale at the power alarm 
cabinet and trouble desk. Replacement ot the operated charge tuse 
releases relay (A) which disconnects the alarms. 

6.2 Discharge Fuse 

Operation ot a discharge fuse operates relay (A) which lights 
the power cabinet and trouble desk DISCHG. FUSES lamps and oper
ates the associated DC auxiliary alarms. Repl~cement of the oper
ated fuse releases relay (A) which silence• the alarms. 
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7 .l When a circuit breaker in the power charging circuit trips, re-
lay (CB) or (R) is connected to the battery being ch:lrged and its 
operation lights · the CIRCUIT BREAKER or rectitier lamps at the 
power alarm cabinet and trouble desk in series with their AC auxi

··Uary signals. When the circuit breaker is closed, relay (CB) re-
leases, restoring the circuit to normal. 

7o2 When current stops flowing thru a rectifier, a relay, associated 
with the rectifier, causes operation ot relay (R) which lights the 
lamps and operates the AC auxiliary signals at the power alarm 
cabinet and trouble desk or main alarm board. Reestablishment of 
the current flow thru the r~ctitier restores the alarm circuit to 
normal. 

80 POWER TRANSFER ALARM FOR COMBINED COIN COLLECT AND RINGING GENERATOR -
THREE-UNIT SET 
8.1 When the alternating current supply to the set fails, a circuit 

is closed from battery at the etaz.-ting contactor, located in the AC 
control equipment, thru the alarm board CCR lamp and winding ot re
lay (PTA) to ground at the closed ·master switcho Operation of relay 
(PTA) lights the trouble desk .CCR lamp and operat~s the DC auxiliary 
signals 1n the alarm board and trouble desk. · When the alternating 
current to the set is restored, the circuit is automatically opened 
at the AC control equipment, releasing relay (PTA) and restoring 
the circ~it to normal. 

9. A.C. FAILURE DuPLEX MOTORS 

9.1 When the AC power service tails or when the voltage varies beyond 
predetermined limits, the master 8Witch opens, making inoperative the 
individual transfer alarms. Opening ot the master switch operates 
relay (USF). Relay (MSF) operated closes a circuit, through the nor
mal master switch guard key, to operate relay (l&SA) and light the 
MASTER SWITCH ALARM lamp at the power alarm cabinet. Operation of 
relay (MSA) lights the MASTER SWITCH ALARM lamp in the trouble desk 
board and operates the DC auxiliary signals in the power alarm 
cabinet and trouble desk. Operation of the master switch guard key 
lights the MASTER SWITCH GUARD lamp, extinguishes the power alarm 
cabinet KASTER SWITCH ALARM lamp and releases relay (14SA) which si
lences the power alarm cabinet auxiliary signal and extinguishes the 
MASTER SWITCH ALARM lamp andsilences the auxiliary signal in the 
trouble-desk. When the AC power service is restored, the master 
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switch closes. This releases relay (MSF). Relay (MSA) then oper
ates, bringing in the power alarm cabinet and trouble desk signals 
and alarms, as previously described, to indicate that AC service 
has been restored. The guard key is then restored, releasing re
lay -(MSA) extinguishing the lighted lamps and silencing the auxi-
liary signals. . 

10. PICK-UP ALARM 

10.1 It an incoming selector tra.me pick-up ringing lead becomes 
grounded between the pick-up . lead resistance lamp and these
lector frame, relay (PU) operates in series with the pick-up 
lead ·lamp-, which lights as an indication pt the selector group 
in trouble. Operation of relay (PU) lights the PICK-UP lamps 
at the power alarm cabinet and at the trouble desk and operates 
the associated AC auxiliary signals. When the pick-up lead is 
cleared, relay (PU) releases, extinguishing t~e lamps and open
ing the auxiliary signal circuits. 

11. RINGING POWF.R BOARD FUSE ALARM 

11.1 Operation of a 24 or 48 volt power fuse causes operation ot 
the associated 0.5 amp. tuse, which operates the (A) relay-. 
Operation of the (A) relay lights corresponding power board 
fuse alarm lamps at the power alarm cabinet and trouble desk in 
series with the associated DC auxiliary signals. Removal ot the _ 
operated 0.5 amp. fuse releases the (A) relay• extinguishing the 
lamps and opening the auxiliary signal circuit. 

12. COIN POYER FAILURE ALARM 

12.l Negative Coin Battery 

When negative coin battery tails, or the fuse protecting the 
alarm circuit operates, relay (-CB) r•leases, operating relay 
(C!A) and lighting lamp (cc-) and operating the AC auxiliary sig
nal in the alarm board. Operation of relay (CBA) lights the 
trouble deek COIN POWER FAILURE lamp in series with the asso
ciated DC auxiliary signal. When negative coin ~tteryis re
stored, relay (-CB) operates, restoring the circuit to normal. 

12.2 Positive Coin Battery 

When positive coin battery ta.i.1s, relay (+cB) releases, oper
ating relay (CBA) and lighting lamp (cc+); otherwise the circuit 
functions as described in the preceeding paragraph. 
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13.1 Failure of one or more phases of AC power causes the phase 
failure device to open, releasing relay (ACF), operating relay 
(ACFA) and lighting AC POWER FAILURE lo.mp and operating the DC 
auxilian- signal in the power alarm cabinet. Operation or relay 
(ACFA) lights the AC POWER FAILURE lamp and operates the DC 
auxiliary signal in the trouble desk. Operation of the phase 
failure guard key lights the guard lamp and releases relay (ACFA) 
which extinguishes the power failure lamps and silences the 
auxiliary signals. When AC service is restored, the phase 
failure device closes, operating relay (ACF). With relay (ACF) 
and the phase failure guard key operated, relay (ACFA) operates, 
bringing in the alarm as described above. When the key is re
stored, the alarm circuit returns to normal. 

14. D .C. POWER FAILURE 

14ol Failure ot the DC power oauses the release of a transfer relay 
I 

in the power control circuit which operates relay (DCA). Operation 
of relay (DCA) lights the DC SERVICE FAILURE lamp in the power 
alarm cabinet and operates relay (DCF) which operates the power 
alarm cabinet DC auxiliary ,'3ignal and lights the DC SERVICE FAILURE 
lamp and operates the DC '. . .l.Xiliary signal in the trouble desk. 
Operation of the DO serv~·ce failure guard key 11.-ghts the guard 
lamp, extinguishes the power alarm cabinet servic'e failure lamp 
and releases relay (DCF) which extinguishes the trouble desk ser
vice failure lamp and aUences the auxiliary signals. When the DC 
service is restored, the power control relay operates, releasing 
relay (DCA)~ With relay (DCA) released and the DC service failure 
guard key operated, relay (DCF) operates, bringing in the alarms 
a.a previously described. When the key is restored, the DC SERVICE 
FAILURE guard lamp is extinguished and the circuit returns to nor
mal. 

15. EMERGE?{CY LIGHTING FUSE ALARM 

15.1 If th11 emergency lighting fuse opens, relay (EL) releases·, 
closing TJ. circuit to operate relay (ELA),· light power alarm 
cabinet EMERGENCY LIGHTING FUSE lamp and operate the power alarm 
cabinet AC auxiliary signal. Operation of relay (ELA) lights 
the trouble ' deak EMERGENCY LIGHTING FUSE lamp and operates the 
trouble desk or main alarm board AC auxiliary signal • . When the 
operated emergency lighting fuse is replaced, relay (EL) operates, 
releasing relay (ELA) and restoring the circuit to normal. 
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normal. Relay ' (MR-1) is slow acting to prevent its rel ease in case 
re-lay (MR) releases momentarily on machine ringing current. 

l9o POSITIVE SUPERIMPOSED MACHINE RINGING 

19.1 Failure or positive superimposed machine ringing current re-
leases relay (+MR) which ~eleases relay (+lfRl). Release of relay 
(+Jml) operates relay (RMA), lights the, power alarm cabinet lamp 
and operates the associated DC auxiliary signal. Operation ot 
relay (RMA) lights the RING. lamp and operates the Dc ·auxiliary 
signal at the trouble desk. When machine ringing cun-ent is re
stored, relay (+MR) operates, operating relay (+MRl) which restores 
the circuit to norma~. 

20. NEGATIVE SUPERIMPOSED MACHINE RINGtNG 

20.1 Failure or negative superimposed machine ringing current re-
leases relay (-MR) which releases relay (-l4Rl). Release of relay 
(-MIU) operates relay (RMA), lights the power alarm cabinet lamp 
and operates the associated DC auxiliary signal. operation of re
lay (RMA) lights the RING. lamp and operates the DC auxiliary 
signal at the trouble desk. When machine ringing current is re
stored, relay (-UR) operates, operating relay (-MRl) which restores 
the circuit to normal. · 

21. POWER BOARD HOWLER AND PERMANENT SIGNAL TONE FUSE ALARMS 

21.l operation or an alarm type ruse connects the trouble ground, 
which caused operation of the fuse, to relay (HFA). Operation of 
relay (HFA) or tH~J;>.s .. :r.A.) lights the HOWLER FUSE ALM. or Howler 
and permanent signal lamps and operates the associated AC auxiliary 
signals at the alarm board and trouble desk. 

22. CHARGE AND DISCHARGE FUSES 

22.1 Discharge Fuse 

operation of a discharge fuse operates an alarm type ruse 
bridged around the discharge ruse., The operate'd alarm type ruse 
connects the winding of relay (A) to battery. Operation of relay 
(A) lights the DlSCo P'USE lamps and operates the DC auxiliary 
signals at the power alarm cabinet and trouble desk or main alarm 
board. Removal of the operated alarm type fuse restores the alarm 
circuit to normal. · 
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22o2 Charge Fuse 

Operation of a charge fuse operates an alarm type tuse bridged 
around the charge fuse. Operation of the alarm type fuse operates 
relay (A) which lights CHG. FUSE lamps and operates the AC aux
iliary signals at the power alarm cabinet and trouble desk or main 
alarm ·board. Removal ot the operated alarm type fuse discor.n~~te 
the alara•• 

23. RINGING GENERATOR NO-VOLTAGE ALARJ! 

23.1 Failure ot ringing generator current or opening of the alarm 
circuit fuse releases relay (RG) which operates relay (RJIA) and 
lights the RING. GEN. lamp and closes the DC auxiliary signal 
circuit at the alarm cabinet. Operation of relay (RMA) lights 
the tr-0uble desk RING. MACH. lamp and operates the associated DC 
auxiliary signal. When ringing generator current is restored, 
relay (RG) operates, restoring the circuit to normal. 

24. MACHINE RINGING NO-VOLTAGE ALARM 

24.l Failure of machine ringing current supply or openinc of the 
alarm circuit ruse releases the corresponding (MR) relay which 
short-circuits relay (MRA). Release ot relay (MRA) operates relay 
{RUA) and lights the corresponding MACH. RING la.mp and operates 
the DC·auxiliary signal at the alarm board. Operation of relay 
(RIIA) lights the RING. MACH. lamp a.nd operates the DC auxiliary 
signal at the trouble desko When machine ringing current is re
stored, relays (YR) and {JIRA) operate and disconnect the signals. 
Relay (MRA) is slow acting to prevent its release in case relay 
(MR) releases momentarily on machine ringing current. 

25. RINGING AND COIN CONTROL FUSE ALARMS 
I 

25.1 operation or a cartridge type fuse on the ringing power 
bo&rd operates an alarm type fuse individual to the particular 
cartridge type ruse. Operation or the alarm type ruse closes 
the machine side of the circuit to relay (RGF), Omli'), (-CF) 
or (+cF). Opera.ti.on ot any of these rela¥s operates relay (RMA) 
and lights the RINd. LEAD FUSE lamp and operates the DC auxiliary 
signal at the alarm board. Operation of' relay (RMA) lights the 
RING. MACH. lamp and operates the DC auxiliary signal at the 
trouble desk. Removal of the operated alarm type fuse retires 
the alarm signals. 
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26.l Operation of an alarm type fuse connects interrupted battery 
to relay (HTF). Operation . of relay (HTF) operates rlelay (HTA) 
which lights HIGH TONE FUSE lamps and closes the AC auxiliary 
signal circuits at the alarm board and trouble desko Removal of 
the alarm type tuee retires the alarm signals. · 

270 LOW TONE FAILURE ALARM 

27 .1 Busy Tone 

Opening of the circuit to the busy tone brush releases the 
(LT-1) relay causing the (busy tone) lamp to light and operating 
the (TA) relay. The (TA) relay operate~ lights the alarm board 
low tone failure alarm lamp and causes •' the (DC) auxiliary signals 
to function. 

27.2 Dial Tone 

Opening of the circuit to the dial tone brush releases the 
(LT2) relay which lights the (DIAL TONE) lamp and operates the 
(TA) relay. The (TA) relay operated lights th~ alarm board low 
tone failure alarm lamp and causes . the (DC) ~~iliary signals to 
function. 

28. GAS ENGINE STARTING P'USE ALARM 

Operation of the cartridge type t*se in the power lead supplying 
battery to the gas engine starting motor causes the (GFSM) relay to re
lease. This operates the (GESM-A) relay and lights the gas engine 
starting motor lamp in th.e power alarm cabinet and trouble desk and 
also causes the (AL) signals to function. 

29 • MANUAL PIC-J\-UP ALARM 

If the pick-up lead of a. trunk circuit becomes connected to battery 
the OTD) relay operates, lighting the (MPU) ·relay arid causing the 
(AC) ringer to operateo 

COIN POWER NO VOLTAGE ALARM 

~O.l Negative Coin Power 

When negative coin power fails the (-CB) relay releases 
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operatine; the (CBA) r-ela.y and lighting the coin power failure 
lamp in the power ala.rm cabinet. The (CBA) relq operated 
lights the COl'.responding lamp in the trouble desk • . Both lamps 
light 1n series with the (DC) alarm relays causing the (DC) 
bells to ringo 

30o2 .:Positive Coin Power 

. J{hen ,Positive coin power tails the (+cB) relay releases 
operating .the (CBA) rele.y and lighting the coin power ta.ilure 
iamp in/ the power alarm cabinet. The circuit then functions as de
boribed in the preceeding paragraph. 

,• 

31. HIGH AND . LO'i VOLTAGE AND ll;OATING VOLTAG&; .ALARM 
-:. ,. ,· . ,.,}! 

When the battery voltage exceed.sor drops below the est.ablished 
limits .tl;l'e corresponding voltmeter relay operates. Either in t .urn 
opera.tea the (1) rel8,y. The (F) relaY operated causes the flot alarm 
lamps in _1;he power alarm cabinet and tr:ouble desk to light, and the 
AC al~rms to sound, Operation ot the (FLOAT A) key operates the (F-l) 
relay extinguishing the float alarm lamps silencing the bell and 
lighting (FG) lamp • . 

32. RiNG· AND COIN MACHINE ALARM 

When the ringing and coin machines are located on another floor 
the (RM) _relay an\!. (RING MACH.) are located in the power alarm cabinet. 
When a troubled condition prevails the (RM) relay operates and the 
(RING_ MACH.) lamp lights. The (RM) relay operated causes the DC ala.rms 
to sound. - · 

ENG: G.R.B. 
January 22, 1927. 
BMS 

CHK'D. BYs G.E.H. APP'D. BY: E. R. COOKE 
S.C.E. 
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