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This Appendix was Prepared from Issue 22 of Drawing 3T-54002-01.

im > p . oiPower Alarm Circuits - Panel System 
Add the following paragraphs?

33. PICK-UP VOLTAGE ALARM
Relays (BR-1), (HR-2) and (BR-3) are connected to pick-up brushes 

lfo. 1, 2 and 3 respectively* These relays Operate in rotation as the 
grounded segment of the interrupter makes contact with the brushes* If 
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 must be operated. The (®R) relays are 
also capable of detecting grounded leads in the event that the PK. U.A* 
brush should become open. With the PK.U.A. brush open and 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). A test jack (RJ) is provided for use with the test set for test
ing relays (BRl), (BR2) and (BR3).

34. INCOMimCALL SIGNAL LAMPS FOR CHIEF 3WITCHMAN*S DESK AM> 0.5.T. TESTmm
Lamps (03) and (TB) light at the floor 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 0.0.T. test board, respectively.
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Mffl)D QF OPfflATJOI 
Power Alarm Circuits - Panel System 

Add the following paragraphs: 

33. PIQK-UP VOL'?&J!S AMBI 

Relays (BR-1), (BB-2) and (Bll-3) are cot\neoted to p1clt-up brushes 
wo. 1, 2 and 3 respect1Tely. 'l'heae relay• operate in rotation aa the 
grounded segment or the interrupter makes contact with the brushes. If 
all rel&11 are down at the same time due to an open brush, relay (OB) 
releases to bring 1n an intermittent alarm.· In order for the (OB) rela7 
to reoperate. two (BR) relays mat be operated. The (BR) relays are 
also capable or detecting grounded leads in the eve~t that the n .. 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, releaai~ the (AB) relay and operating the 
alarms. Two (BR) relays must· be released in order to reoperate relay 
(AB). A teat Jack (PU) is provided tor use with the teat set tor test
ing relays (Bill), (!111'1J and (BR3). 

34. INQONili CALL SIGJA.L LARS ,OR CHIV SWI'l'ORUA.B'S DISK m> o,G.T. u;s: 
BQLl\D 

Lamps (OS) and (TB) light at the floor alarm board, main alarm 
board. or power alarm cabinet and a ringer is operated when a call comes 
to the chief switchman'• desk or o.G.'1'. test board·, reapectiv.ei,. 
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This Method, of Operation was prepared from Issue 17 of Drawing ST-5WQ02-01.
METHOD OF OPERATION

power. Alarm Circuits - Panel Machine Switching system.

DEVELOPMENT
1. PURPOSE OF CIRCUIT

lil This circuit provides audible and visible signals when a trouble
condition or a circuit failure takes place in the central office 
equipment.

2. WORKING LIMITS
2.1 None.

OPERATION
5. PRINCIPAL FUNCTIONS

3.1 To notify the medntenance force of the nature and approximate 
location of a trouble condition and of the progress being made in 
correcting it. The trouble desk pilot signals are provided so that 
Abtion may be taken if any alarm is left unattended for an undue 
length of time.

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 floor, 
the floor alarm board may be equipped with the pilot signals, in 
which case it is called the main alarm board.

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

CONNECTING CIRCUITS
This circuit connects with the various fuse panels and alarm circuits

as indicated on the drawing.
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This Method of Operation was prepared from Issue 17 of Drawing ST-54002-01. 

UETHOD OF OPERATION 
Powe~ Alarm Circuits - Panel Machine Switching system. 

DEVELOPMENT 

1. PURPOSE OF CIRCUIT 

1.1 This circuit provides.audible and visible signals when a trouble 
condition or a circuit failure takes place in the central off~cs 
equipment. 

2. WORKING LIMITS 

2.1 None. 

OPERATION 

3 • PRINCX-PAL FUNCTIONS 

3.1 To notify th,,Jll',iltenance force of the nature and approx1maie 
location of a t1"6uble condition and of the progress befpg made in 
oorrectin~ it. The trouble desk pilot signals are pro~ed so that 
A'ction m~ be taken it any alarm is left unattended for an undue 
leng~h of time. • 

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 floor, 
the floor alarm board may be equipped with the pilot signals, in 
which case it is called the main alarm board. ~ 

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

4. CONW....cTlNG CIRCUITS 

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

I 
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DESCRIPTION OP OPERATION

5. AUXILIARY SIGNALS
5.1 Each floor alarm board, the main alarm board and the power

alarm cabinet is provided with one AC ringer and one DC Faraday 
which serve as auxiliary signals. Closure of any circuit 

connected to the (AC) relay power alarm cabinet causes operation 
of the AC ringer. Closure of a circuit connected tb a (DC), (TA), 
(DCH), (PTA), (MSA), (RM) or (DCF) relay, operates the correspond
ing relay, any one of which closes the circuit of the DC Faraday 
bell.

When «AL“ wiring is furnished, closure of a floor 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 o 
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.

The trouble desk auxiliary signals .̂ consist of an AC ringer and 
an AC buzzer (shown on the trouble desk 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 (DCH) re 
lay, either of which causes operation of the 10-D bell.

6. CHARGE AND DISCHARGE FUSES
1'"': M.&£tr~ $ v f X X u  J  ■>. 'Wt <> ** *t0 t>*l£iQM9f' .

6.1 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 signals at the power alarm 
cabinet and trouble desk. Replacement of the operated Charge fuse 
releases relay (A) which disconnects the alarms.

6.2 Discharge Fuse
Operation of 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. Replacement of the oper
ated fuse releases relay (A) which silences the alarms.

t"..::lQ_Jac••• Pac• 2 ) 
Ieaue..,l_BT 54002-01 
January 22 8 1927. 
R•placing all previous 
iaauee. 

·DESCRIPTION OP' QPIMTION 

5• AUXILIARY SIGNALS 

5.1 ,Ea.ch tloor alana boa.rd. the aain alarm board ~d the power 

alan cabinet ia provided. with one AC ringer and one DC Faraday 

bell which serve as auxiliary aignala. Closure ot any circuit 

connected to the (AC) relay po••r alar■ cabinet causes operation 

ot the AC ringer. Cloaure ot a circuit connected to a (DC). (TA). 

(DCB). (PTA). (KSA). (RM) or (DCP') relay. operatea the correspond

ing relay, any one ot which cloaea the circuit ot the DC rarad.ay 

bell. 

5.2 When •AL• wiring is furnished. cloBUre ot a tloor alarm board 

main alarm board or p·ower alarm cabinet auxiliary signal circuit 

cauaes operation of a corresponding relay in the audible alarm 

switching circuit. Operation ot this.relay closes the circuit ot 

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 ~oDQipt or an AC ri~g•r and 

an AC bu11er (shown on ibe trouble desk auxiliary signal circuit) 

and a 10-D direct current bell. Cloaure ot a circuit connected to 

the trouble desk relay operates the corresponding (DC) or (DCH) re

lay, either of which causes operation ot the 10-D bell. 
' 

6. CHARGE AND DISCHARGE J'USES 

6.1 Charge J'Uet 

operation ot a charge fuse removes the abort circuit troa the 

winding ot relay (A) which· operates and lights the CHARGING FUSES 

lamps and operate•~• AC auxiliary 1ignals at the power alarm 

cabinet and trouble desk. Replacement ot the operated charge tuee 

releases relay (A) which diaconnects the ~lar■e. 

6.2 Discharge Puse 

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 awtiliary alarms. Repl~cement or the oper

ated fuee releases relay (A) which silenc•• the alarms. 

,. 
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7. CIRCUIT BREAKER AND RECTIFIER ALARM
7»1 When a circuit breaker in the power charging circuit trips, re

lay (CB) or (R) is connected to the battery being charged and its 
operation lights the CIRCUIT BREAKER or rectifier lamps at the 
power alarm cabinet and trouble desk in series with their AC auxi
liary signals, when the circuit breaker is closed, relay (CB) re
leases, restoring the circuit to normal.

7,2 When current stops flowing thru a rectifier, a relay, associated
with the rectifier, causes operation of 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 rectifier restores the alarm circuit to 
normal.

8. 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 starting contactor, located in the AC 
oontrol equipment, thru the alarm board CCR lamp and winding of re
lay (PTA) to ground at the closed master switch. Operation of relay 
(PTA) lights the trouble desk CCR lamp and operates the DC auxiliary 
signals in 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 circuit to normal.

9. A.C. FAILURE DUPLEX MOTORS

9.1 When the AC power service fails or when the voltage varies beyond
predetermined limits, the master switch opens, making inoperative the 
individual transfer alarms. Opening of the master switch operates 
relay (MSF). Relay (MSP) operated closes a circuit, through the nor
mal master switch guard key, to operate relay (MSA) 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 MASTER SWITCH ALARM lamp and releases relay (MSA) 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

7 o C"IRCUIT BREAKER &~ RECTIFIER ALARM 
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7.1 When a circuit breaker in the power aharging circuit trips, re-
lay (CB) or (R) is connected to the battery being c~rged and its 
operation lights.the CIRCUIT BREAKER or rectifier 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 of relay (R) which lights the 
lamps and operates the AC auxiliaey signals at the power alarm 
cabinet and ~rouble desk or main alarm board. Reestablishment of 
the current flow thru the r~ctitier restores the alarm circuit to 
normal. 

, 

80 POWER TRANSP'ER ALARM FOR COl,JBINED COIN COLLECT AND RiroING GENERATOR -
THREE-UNIT SET 

8.1 When the alternating current supply to the set fails, a circuit 
is closed from battery at tho atai:-ting contactor, located in the AC 
control equipment, thru the alarm board CCR lamp and winding or re
lay (PTA) to ground at the cloaed·master switcho Operation of relay 
(PTA) lights the trouble desk .CCR lamp and operat~s the DC awciliary 
signals 1n the alarm board and trouble desk. When the alternating 
current to the set is restored, the circuit is automa.tically opened 
at the AC control equipment, releasing relay (fTA) 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 switch opens, making inoperative the 
individual transfer alarms. Opening of the master switch operates 
relay (ltSF). Relay (MSF) operated closes a circuit, through the nor
mal master switch gua.rd key, to operate relay (MSA) and light the 
MASTER SWITCH ALARM lamp at the power alarm cabinet, Operation of 
relay (llSA) lights the VASTER SWITCH ALARM lamp in the trouble desk 
board and operates the DC auxiliary signals in the power alarm 
cabinet and tro~ble desko 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 (USA) which si
lences the power alarm cabinet auxiliary signal and extinguishes the 
MASTER SWITCH ALARM lamp andsilencos the auxiliary signal in the 
trouble-desk. When the AC power service is restored, the ID8.ster 
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switch closes. This releases relay (MSP). 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 If an incoming selector frame pick-up ringing lead becomes

grounded between the pick-up lead resistance lamp and the se
lector frame, relay (PU) operates in series with the pick-up 
lead lamp, which lights as an indication of 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 the lamps and open
ing the auxiliary signal circuits.

11. RINGING POWER BOARD FUSE ALARM
11.1 Operation of a 24 or 48 volt power fuse causes operation of

the associated 0.5 amp. fuse, 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 of the 
operated 0.5 amp. fuse releases the (A) relay, extinguishing the 
lamps and opening the auxiliary signal circuit.

12. COIN POWER FAILURE ALARM
12.1 Negative Coin Battery

When negative coin battery fails, or the fuse protecting the 
alarm circuit operates, relay (-CB) releases, operating relay 
(CBA) and lighting lamp (CC-) and operating the AC auxiliary sig
nal in the alarm board. Operation of relay (CBA) lights the 
trouble desk COIN POWER FAILURE lamp in series with the asso
ciated DC auxiliary signal. When negative coin battery is re
stored, relay (-CB) operates, restoring the circuit to normal.

12.2 Positive Coin Battery
When positive coin battery fails, relay (+CB) releases, oper

ating relay (CBA) and lighting lamp (CC+)} otherwise the circuit 
functions as described in the proceeding paragraph.
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switch closes. Thie releases relay (MSF). Relay (KSA) 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 le then restored, releasing re

lay: (llSA) extinguishing the lighted lamps and silencing the auxi
liary signals. 

10. PICK-UP ALARII 

10.1 It an incoming selector trame pick-up ringing lead becomes 
grounded between the pick-up lead resistance lamp and these
lector trame, relay (PU) operates in series with the pick-up 
lead. ·lamp-, which lights aa an indication s,t the selector group 

in trouble. Operation ot 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, extinguiehing t}le lamps and open

ing the auxiliary signal circuits. 

11. RINGING PO'YER BOARD FUSE ALARM 

11.1 Operation of a 24 or 46 volt·power tuae causes operation of 
the associated 0.5 amp. ruse, 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 
aeries with the associated DC auxiliary signals. Removal of the. 
operated 0.5 amp. ruse releases the (A) relay. extinguishing the 
lamps and opening the au~iliary signal circuit. 

12. COIN POWER FAILURE ALARM 

12.l Negative Coin !attery 

When neg;ative coin battery tails, or the tuse protecting; the 
alarm circuit operates, relay (-CB) r•leas••• operating relay 

(C!A) and lightin& lamp (cc-) and operating the AC auxiliary aig;

nal in the alarm board. Operation of relay (CBA) lights the 
trouble desk COIN POWER FAILURE lamp in series with the asso
ciated De auxiliary signal. When negative coin ~tteryis re
stored, relay (-CB) operates, restoring the circuit to no~l. 

12.2 Positive Coin Battery 

When positive coin battery rails, relay (+cB) releases, oper

ating relay (CBA) and lighting lamp (cc+); otherwise t!M circuit 

functions as described in the preceeding; paragraph. 
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13* A.C. POWER FAILURE
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 lamp and operating the DC 
auxiliary signal in the power alarm cabinet. Operation of 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.

lh. D.C. POWER FAILURE
lh.l Failure of the DC power causes the release of a transfer relay

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 .signal and lights the DC SERVICE FAILURE 
lamp and operates the DC '.axillary signal in the trouble desk. 
Operation of the DC service failure guard key llgfit6 the guard 
lamp, extinguishes the power alarm cabinet service failure lamp 
and releases relay (DCF) which extinguishes the trouble desk ser
vice failure lamp and silences 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 
as previously described. When the key is restored, the DC SERVICE 
FAILURE guard lamp is extinguished and the circuit returns to nor
mal.

15. EMERGENCY LIGHTING FUSE ALARM

15*1 IP the emergency lighting fuse opens, relay (EL) releases,
closing a 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 desk 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.

13. A.C. POWER FAILURE 
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13.1 Failure of one or more paa.ees of AC.power causes the phase 
failure device to open, releasing relay (ACF), operating relay 
(ACP'~) and lighting AC POWER FAILURE lamp and opera.ting the DC 
auxilianr signal in the power ala.rm cabinet. Operation ot .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 tailure·lamps and silences the 
auxiliary signals .. When AC service is rest·ored, the phase 
failure device closes, operating relay (ACF). With relay (ACP') 
and the phase failure guard key operated, r•lay (ACFA) operates, 
bringing in the alarm as described above. When the key is re
stored, the alarm circuit returns to normal. 

l~. D.C. POWER FAILURE 

' Failure or the DC power aauses the release ot a transfer relay 
in the power control circuit which operates relay (DCA). Operation 
ot relay (DCA) lights the DC SERVICE FAILURE lamp in the power 
alarm cabinet and operates relay (DCF) which operates the power 
alarm cabinet DC amtiliary ,CJignal and lighte the DC SERVICE FAILURE 
le.mp and operates the DC '.,..tXiliary signal in the trouble desk. 
Operation ot the D:C servlce failure guard key 11.(fits the guard 
lamp, ·extinguishes the power alarm cabinet aeriice failure lamp 
and releases relay (DCF) which extin~uiahes the trouble desk ser
vice failure lamp and silences the ~Wtiliary signals. When the DC 
service is restored, the power control relay operates, releasing 
relay (DCA)6 With relay (DCA) released and the DC service failure 
guard key operated, relay (DCF) operates, bringing in the alarms· 
as previously described. When the key is restored, the DC SERVICE 
FAILURE guard lamp is extinguished and the circuit returns to nor
mal. 

15. EMERGENCY LIGHTING FUSE ALARU 

15.1 If the emergency lighting fuse opens, relay (EL) releases·, 
closing~ circuit to operate relay (ELA),· light power alarm 
cabinet EMERGENCY LIGHTING FUSE lamp and operate the power alarm 
cabinet AC auxiliary signal. Operation or relay (ELA) lights 
the trouble"desk 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-l) is slow acting to prevent its release in case 
relay (MR) releases momentarily on machine ringing current.

19. POSITIVE SUPERIMPOSED MACHINE RINGING
19.1 Failure of positive superimposed machine ringing current re

leases relay (+MR) which releases relay (+MR1), Release of relay 
(-H2R1) operates relay (RMA), lights the, power alarm cabinet lamp 
and operates the associated DC auxiliary signal. Operation of 
relay (RMA) lights the RING, lamp and operates the DC auxiliary 
signal at the trouble desk. When machine ringing current is re
stored, relay (+MR) operates, operating relay (+MR1) which restores 
the circuit to normal.

20. NEGATIVE SUPERIMPOSED MACHINE RINGING
20*1 Failure of negative superimposed machine ringing current re

leases relay (-MR) which releases relay (-MR1). Release of relay 
(-MR1) 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 (-MR1) which restores 
the circuit to normal.

21. POWER BOARD HOWLER AND PERMANENT SIGNAL TONE FUSE ALARMS
21.1 Operation of an alarm type fuse connects the trouble ground,

which caused operation of the fuse, to relay (HFA). Operation of 
relay (HFA) &r tfl*P*S.F.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 fuse 
bridged around the discharge fuse.: The operated alarm type fuse 
connects the winding of relay (A) to battery. Operation of relay 
(A) lights the DISC. FUSE 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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normal. Relay (MR-1) is slow acting to prevent its release in ease 

relay (MR) releases momentarily on machine ringing current. 

19. POSITIVE SUPERIMPOSED MACHINE RINGING 

19.1 Failure of positive superimposed machine ringing current re-

leases relay (+MR) which ~•leases relay (+11Rl). Release of relay 

(+IIRl) operates relay (RMA), lights the,power alarm cabinet lamp 

and operates the associated DC auxiliar1 signal. Operation or 

relay (RMA) lights the RING. lamp and operates the DC auxiliary 

signal at the trouble desk. When machine ringing cU1Tent is re

stored, relay (+MR) operates, operating relay (+IIRl) Which restores 

the circuit to norma\. 

20. NEGATIVE SUPERIMPOSED MACHINE RING1NG 

20.1 Failure or negative superimposed machine ringing current re-

leases relay (-MR) which releases relay (-MRl) •. Release or relay 

(-IIRl) operates relay (RISA), 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 

signa.l at the trouble desk, When machine ringing current is re

stored, relay (-UR) operates, operating relay (-IIRl) which restores 

the circuit to normal. 

21, fO'IER BOARD HOWLER AND PERMANENT SIGNAL TONE FUSE ALARllS 

21,1" operation or an alarm·type tuee connect& the trouble ground, 

which caused operation ot the fuse, to relay (BPA). Operation ot 

relay (HFA) or tSvP•S.F.A.) ligbte the HOWLER FUSE ALU. or Howler 

and permanent signal laape and operates the associated AC auxiliary 

eignale at the alarm board and trouble desk. 

22. CHARGE AND DISCHARGE FUSES 

22,l Discharge Fuse 

Operation ot a discharge ruse operates an alarm type fuse 

bridged around the discharge fuse., The operat•d alarm type tuse 

connects the winding of relay (A) to battery. Operation of relay 

(A) lights the DISC. 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 ruse restores the alarm 

circuit to normal. 
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22.2 Charge Fuse
Operation of a charge fuse operates an alarm type fuse 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 of the operated alarm type fuse disconnects 
the alarms.

23. RINGING GENERATOR NO-VOLTAGE ALARM
23.1 Failure of ringing generator current or opening of the alarm

circuit fuse releases relay (RG) which operates relay (RMA) and 
lights the RING. GEN. lamp and closes the DC auxiliary signal 
circuit at the alarm cabinet, operation of relay (RMA) lights 
the trouble desk RING. MACH, lamp and operates the associated DC 
auxiliary signal. iJfhen ringing generator current is restored, 
relay (RG) operates, restoring the circuit to normal.

24. MACHINE RINGING NO-VOLTAGB ALARM
2«+.l Failure of machine ringing current supply or opening of the

alarm circuit fuse releases the corresponding (MR) relay which 
short-circuits relay (MRA). Release of relay (MRA) operates relay 
(RMA) and lights the corresponding MACH. RING 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 dealt. TSfhen machine ringing current is re
stored, relays (MR) and (MRA) 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
25.I operation of a cartridge type fuse on the ringing power

board operates an alarm type fuse individual to the particular 
cartridge type fuse, operation of the alarm type fuse closes 
the machine 8ide of the circuit to relay (RGF), (MRF), (-CF) 
or (4CF)• Operation of any of these relays operates relay (RMA) 
and lights the RING. 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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22.2 Charge ruse 

Operation or a charge ruse operates an alarm type ruse bridged 

around the charge ruse. 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 ruae discocne~ts 

the alanq. 

23 • RINGING GENERATOR NO-VOLTAGE ALAfUl 

23.1 Failure of ringing generator current or opening of the alarm 

circuit ruse releases relay (RG) which operates relay (RUA) and 

lights the RING. GEN. lamp and closes the DC awciliary signal 

circuit at the alarm cabinet. Operation or relay (RIIA) lights 

the tr-ouble 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 tuse releases the corresponding (MR) relay which 

short-circuits relay (MRA). Release ot relay (MR.A) operates relay 

(Rl!A) and 11,hts the corresponding MACH. RING lamp and operates 

the DC·auxiliary signal at the alarm board. Operation ot relay 

(RIIA) lights the RING. KACH. lamp and operates the DC auxiliary 

eignal at the trouble des~. When machine ringing current is re

stored, relays (IIR) and (JIRA) operate and disconnect the signals. 

Relay (IIRA) is slow acting to prevent its release in caae relay 

(JIR) releases momentarily on machine ringing current. 

RINGING AND COIN CONTROL FUSE ALARllS 
I 

25.1 operation ot a cartridge type fuse on the ringing power 

board operates an alarm type ruse individual to the particular 

cartridge type fuse. Operation ot the alarm type ruse closes 

the machine aide of the circuit to relay (RGF), (URP), (-CF) 

or (i-CF). Operation or any or these relays operates relay (RM.A) 

and lights the RING. LEAD FUSE lamp and operates the DC auxiliary 

signal at the ala.rm board. Operation or relay (RMA) lights the 

RING. UACH. lamp and operates the DC auxiliary signal at the 

trouble desk. Removal or the operated a.l&rm type fuse retires 

the alarm signals. 
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26. HOWLER AND PERMANENT SIGNAL TONS FUSS ALARMS
26.1 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 desk. Removal of 
the alarm type fuse retires the alarm signals.

27. LOW TONS 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 the Alarm board low 
tone failure alarm lamp and causes the (DC) auxiliary signals to 
function.

28. GAS ENGINE STARTING FUSE ALARM
Operation of the cartridge type f^se in the power lead supplying 

battery to the gas engine starting motor causes the (GSSM) relay to re
lease. This operates the (GESM-A) relay and lights the gas engine 
starting motor lamp in the power alarm cabinet and trouble desk and 
also causes the (AL) signals to function.

29. MANUAL PICK-UP ALARM
If the pick-up lead of a trunk circuit becomes connected to battery 

the (JfipU) relay operates, lighting the (MPU) relay arid causing the 
(AC) ringer to operate.

30. COIN POWER NO VOLTAGE ALARM
30.1 Negative Coin Power

When negative coin power fails the (-CB) relay releases

I 26. BOWLER AND PERMANENT SIGNAL TONE FUSE ALARMS 
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26.l operation ot an alarm type fuse connects interrupted battery 
to relay (HTP'). Operation.of relay (HTF) operates rlelay (HTA) 
which lights HIGH TONE FUSE lamps and closes the AC a.uxiliary 
signal circuits a.t the alarm board and t~ouble desk. Removal of 
the alarm type fuee 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. Th• (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 end causes the (DC) a.\1-Xiliary signals to 
function. 

28 • GAS ENGINE STARTING P'USE ALARM 

Operation of the cartridge type f~se in the power lead supplying 
battery to the gas engine starting motor causes the (Gf,SM) relay to re
lease. This operates the (GESM-A) relay and lights the gas engine 
starting motor lamp in tne power alarm cabinet and trouble desk and 
also causes the (AL) signals to function. 

29 • MANUAL PIC-i<:-UP ALARM 

If the pick-up lead of a trunk circuit becomes connected to battery 
the (}WO) relay operates, lighting the (MPU) ·relay arid causing the 
{1C) ringer to operateQ 

COIN POWER NO VOLTAGE ALARM 

~O.l Negative Coin Power 

When negative coin power fails the (-CB) relay releases 
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operating the (OBA), relay and lighting the coin power failure 
lamp in the power alarm cabinet. The (CBA) relay operated 
lights the corresponding lamp in the trouble desk. Both lamps 
light in series with the (DC) alarm relays causing the (DC) 
bells to ring*

50.2 Positive coin Power
When positive coin power fails the (+CB) relay releases 

operating the (CBA) relay and lighting the coin power failure 
lamp in the power alarm cabinet. The circuit then functions as de
scribed in the proceeding paragraph.

31. HIGH AND LOW VOLTAGE AND FLOATING VOLTAM^AMRM
When the battery voltage exceeds or drops below the established 

limits the corresponding voltmeter relay operates. Either in turn 
operates the (?) relay. The (P) relay operated causes the flot alarm * 
lamps in the power alarm cabinet and trouble desk to light, and the 
AC alarms to sound. Operation of the (FLOAT A) key operates the (P-1) 
relay extinguishing the float alarm lamps silencing the bell and 
lighting (FG) lamp.

52. RING AND COIN MACHINE ALARM
When the ringing and coin machines are located oh another floor 

the (RM) relay and (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 alarms 
to sound.

ENG: G.R.B. CHK*D. BY* G.E.H. APP'D. BY: E. R. COOKE
January 22, 1927. S »C
BUS
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operatin& the (CBA) relay and lighting the co.in power failure 
lamp· in the pow,r alarm cabinet. The (CBA) rel~ operated 
light, the corresponding lupin the trouble desk •. Both lamps 
light 1n s,r1es with the (DC) alarm relays causing the (DC) 
bdls to ring., 

~0.2 .foett1ve C9in Power 

Jhen,P~eitive coin power tails the (+cBj relay releases 
operaUnt ·the (CBA) relay and lighting the coin power failure 
lamp in_::the power alarm cabinet. ,The circui-t then functions ae de
aoribed in the preceeding paragraph •. 

' . 

31. HIGH ~ L_<f'. VOLTAGE AND ry,QATING VOLTAG~ ALARM 

When :t~e battery voltage exceeds or drops belqw the e.st.ablished , 
limits .t~e corresponding voltmeter relay ·operat.es. Eit.her in turn 
operatea the (P) relay. The (F) relay operated causes the flot alarm 
lamps 1'1, _!he power alarm cabinet and tr:ouble desk to light, and. the 
AC alarms t.o sound. Operation ot the (FLOAT A) key operates the (F-1) 
rele,y extinguishing th~ float alarm lamps silencing the bell and 
lighting (FG) lamp. 

32. R1NG-AND COIN MACHINE ALARM 

When the ringing and coin machines are located on another floor 
the (RR) relay and (RING MACH.) are located in the power alarm cabinet. 
When a troubled condition prevails 'the (RM) relay operates and the 
(RING MACH.) l&mp lights. The (RU) relay operated causes the DC ala.nae 
to sound. 

ENG: G.R.B. 
January 22, 19~7• 
:BMS 

CHY.'D. BYs G.E.R. APP'D. BY: E. R. COOKE 
s.c.E. 
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