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/ v" This appendix was prepared from Issue 53 of Drawing T-431723.

METHOD OF OPERATION i
Panel System = Signal Circuit = Miscellaneous Alarms — And Floor Alarm And

Main Alarm Boards — And Power Alarm Cabinet

‘ Add paragraph 50 which reads:=

50, INCOMING CALL SIGNAL LAMPS FOR CHIEF SWITCHMAN'S DESK AND 0.GoTs TEST
BOARD (FIG. 50)

Lamps (CS) 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.G.T. test board, respectively.
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This Appad:lx was prepared from Issue 4! of Drawing 431723,
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Iiseollaneono Alarms A% Floor ilarm and Main Alarm Boards and Power Alarm
Cabinet ~ Panel Systemo

Add Paragraphs 47, 48 and 49, l A = : >4

4Y. INFORMATION DESK TIME ALARM (FIG. 47)

47.1

When the information desk cirouits fail to function progrly, * b
affer a predetermined length of time; a ground is comnected to 1
the "TA"™ and "DE" leads which lighte the (DF)} lamps and brings $

in the bells on the floor alamm board, power alarm cabinet; main ¥
alarn board or trouble desk. X : 2

'b.

48, AUDIBLE ALARM SWITCHING CIRCUIT FUSE gn%e. 48) - a

48,1

49, PICK UP VOLPAGE ALARK (FIG. 49)

Operation of the 1 1/3 «o fuse for the andible alam : q
switching circuit comnects tery to the winding of relay (AF) g 5]
operating it Relay (AF) opra'ud lights the (ASF) lamps and :
brings in the bells on the floor alarm board; power slarm cabinet; 3
main alarm board or trouble desk,

49,1

ENG: EoLsB. CHK’Ds BaloB. APPVDS A, PENEOD
May 16, 1929, FeRoEo

(BR~1), {BB~2) snd (BR=3) relays are connected to pick-up
brush Nos 1, Noo 2 and Noo 3 respectively, These relays Dper-
ate 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; the (0B) relay releases %o bring in
an intermittent alarmo In order for the (0B) relay to reeperate,
two (BR) relays must be operateds The (BR) relays are also
ocapable of detecting grounded leads in the event that the PK, Usd. !
brush should becOome opemo With the PKo Ucdo Drush opem and a -
grounded lead or leads there will be some part of the cycle when :
all (BR) relays will be Operated, releasing the (AB) relay which
will bdring in the alams. Two (BR) relays must be released in
opder to reoparate the (AB) reley. 4 test jack (PU) is providu
for use with the test set for testing relays (BRl}; (BR2) and

BR3)o
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1, SIM OIBCUIT
Miscellansous nams At Floor alarm and Mein Alarm Boards and Power Alarm
Cabinet - Panel Machine Switching System. Peragraphs 40 to 45 Inclnnivo.
Distriect Notor ﬂtop and Frame Busy Circuitn. ;

.,‘y 2 ;( :

| Yl This circuit is used to bring in udibl‘ anég ﬂtiblo ﬂ.ymla
: when s trouble condition or a eircumit failure takes plsce in sny uf
the more important parts of the machine switching. eq;nipuhto :

‘Bo mgg I.IHIE§

' o) 'rhese circuits ﬁmction with lnotl eircnits and hsva no wrking
limits. ,

OPERATION
3. ERINCIPAL FUNCTIONS

i % ‘In the event of & trouble condition or ecircuit fsilure, to no-
; “tify the desk switchman or sender monitor promptly of the nature -
~and app:oxmate location of the trouble snd of the progress being
~ mede to correct it, the signals at the Wouhltvdnk are in the na- i
turg of supervisory signels for enabling the sWitchmen to take ap- Wk
propriate sction if any slamm is loft mtt&i &‘sg;z an nndun,,
; : lcn&%h of tuo. ‘ : SRR _
. ' ; 2 \
‘ doie W In‘haniuan to the alarm pilot equipment located at the trouble
~ desk, there is provided on each floor s special panel known as &
floor alam board or power alarm cabinet, which mounts & set of .
-alarm pilot st@als associated with m equipment locatod on the
; aorrupoadins ruor.

e : Tl

%

%o give uatmctive audibla signsls tox' D.C. and 8.0, failure., 54

To proviu audible alarm signals when frame motors slow down
below normal spnd Or stope
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3.5 To provide visual signels when motors slow down below normsl
speed or stop. ;

3.6 To meke the frames affected busy when motors slow down below
normal speed.

£, 00 1T
This circufi functions with;

4,01 The battery bus bars assoclated with the selector frames,
- selector repeating coil reck, line reley, ringing, tone, cein,
distributing pamel, charge and discherge fuses on battery fuse
panel, power board, coin power, emergency lighting, and selec-~
tor fuse panel or distributing fuse panel showing the grutut
veristion in voltage.

4,02 The ringing bus bars associsted with the ringing generator,
individual, two-party and four-party semi-selective machine
ringing, positive super-imposed machine ringing =nd negative
superimposed machine ringing.

R : 4,03 Special "A" board suxiliary signal and night slam eircuit.
4,04 fllb‘t‘g:. stop end frame bnsj eircuite ’
4,06  Sender pul_io machire circuit. )

. 4.068 Senders busmy eirswit.

T 4 4,07 Circuit breekers and rectifiers.

| 4,08 Motor transfer alarm cireuit.
4,09 Machine ringing pibk-up leads, | = o ' u
4,10 Test Frames, | ‘
4,11 Stert Cifcmit, |

4,12 Emergency cordless key circuite

4,13 A.C, power supply.
4.14 D.C. power supply.
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| 4,15 - Selector time alarm, "
‘ 4,16 Line Switch time aiarmo j Bt

5 4,17 Pull mechamical tandem sllotter alarm. %oy
4,18 Stendard district selector cirouits.

4,19 Standard "A" sender circmits.

4,20 Standard';pnhw_sendn: cii-éuitao

4.21  Standard "B® sender circuits,

4,22 | Standard‘ lom tandgm sender cirocmits.
4,23 : Standard _panel line finder circu.itl_.
mATLED (o

Bel . The operstion of a 24.volt of 48 volt fuse at & selector frame
conneects exchange battery to the winding of an (A) relay in serles
with a SEL. FR., lamp in the aisle, operating the relay and lighting
the lamp. The (4) relay operated, operates the (A-1) relay. .The
(A-1) relay operated, lights & SEL. FR. lamp at the floor alemm,
‘board or power 2larm cebinet end another at the trouble desk, each
in series with an associated (AC) relay. The floor alarm board or
power elerm cebinet (AC)] relsy operated, operates a 43-F subset ;
ringer and the trouble desk (AC) relay operated, operates a busgers :
When the operated fuse is replaced, the (i) relay releases, ex-. G
tinguishing the sisle SEL. FR. lamp and releasing the (A-1) relays %
The (A-1) relay relessed, extinguishes the floor alarm board or { = §
power alarm cebinet and the trouble desk SEL, FR, lamps and rol%dl
the assoeiated (AC) relays, silencing the audible signals, if oper-
ating. T it :

n&

6.1 Mis ous Repesting Coil and Line Relsy (48 Volt)

~

The operation of & 48 yolt qiiéollaneous_ repeating coil and line
relay fuse connaects battery to the winding of an (A] relay ("a"

NN
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6.2

6.3

6.5

t

wiring 85—1‘) (*p" wiring B151) 1n series with a designated lamp
operating the relay snd lighting the lamp. The (i) relsy oper-
ated, operates the (A<l) relay. The (i-1) relay opersted,

lights a designated lamp a2t the floor alsrm board or power

slarm oabinet and snother at the trouble desk, each in series
with an sssociate (AC) relay which functions as in parsgraph

5.1 "hen the operated fuse is replaced, the (A) relay releases -
and the designeted lamp is extinguished, releasing the {4-1) re-
lay. The {(A-1) relay extinguishes the floor alarm board or power
cabinet and the trouble desk designated lamps and releases the
assooiated (AC) relays, silencing the ringer and buznr, if opor-
ating,

Misceilanogua Repeating Coil 4nd Line Relay (24 Vvolt)

The operation of a 24 volt miscellaneous repesting coil and
line reley fuse connects battery to the winding of an (4) relsy
("a" wiring 85-F) ("b" wiring B151) in series with & designated
lamp, operating the relay and lighting the lamp. The (A) relay
operated, functions as in paragraph 6.l. b, iy

Ringing

When fuse in ringing lead operates, ringing-ocurrent is con-
nected to the winding of an "A™ relay ("a" wiring 85-F) ("b"
wiring B151) in series with 650 ohms resistance snd a designated
lemp, operating the relay and lighting the’ lamp. The (i) relay
operated, ftmetions a8 in paragraph 6.1, - e,

Tone

When 2 fuse in 2 tene lead operates, bBattery is comnected to
the winding of an (4) reley ("a®" wiring 85-F) ("b™ wiring B151)
in series with a desigmated lamp, operating the relay and light-
ing the lemp. The (A} reley operated, functions as in parsgraph
6ol A :

Clock

The operation of & fuse associated with the lead supplying
ground to the clock circuits, operates the (A) relsy (B305). The
{A) relay opereted operastes the (i-1) relay and lights a desig-
nated lamp. The (4-1) relsy operated, funetions &8s in paragraph
6ol 4
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8.6 Negative Coin Battm

6,7
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7.1

8.1
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The operstion of a fuse &t the negative coin battery alerm dus
bar, connects negetive coin bettery to the winding of the (A) re-
lay ("a* wiring 86-F) ("b" wiring B151) in series with 960 ohms
resistance and & designated lamp operating the relay and lighting
the lemp, The (A) relsy operated, funations 2s in paragraph 6.1,

Pos tive Co Ba. te

The operation of & fuse at the positive coin battery slerm bus
bar, connects positive coin battery to the winding of the {+A) re~
ley in series with 960 ohme resistance snd a designated lamp,
operating the relay and lighting the lamp, The (i) reley oper-
eted operetes the (A-1) relay which nmotionp as in paragraph 6.1,

'l‘he operation of a fuse at a batteq distributing panel con-
nects exchange battery to the winding of the (A) relay operating
the relsy. The (A) rslay operated, lights &' DISTRIBUPING FUSE
PANEL lamp st the floor alsrm board or power alarm cébinet and an-
other st the trouble desk each in series with an associated {DCH)
relsy. The (DCH)} relsys operated, operate a2 bell at the floor
alarm board and a bell at the trouble desk respectively. When the
operated fuse is replaced, the (4] relay releases, extinguishing
the DISTRISUTING FUSE PANEL lamps and ralnsing the (DCH) relays,
silencing the bells.

Charge Fuse

The operation of & heavy duty charging fuse at & battery fuse
panel connects the winding of the (A) relsy to the battery under
charge, operating the relsy. The (A) relasy operated, lights the
CHARGING FUSES lemp at the floor #lam board or power alarm cab-
inet in series with the (AC) relay operating the 43-F subset
ringer at the floor alsmm board or power alamm cabinet and also
lighta the Cherging Fuses lamp at the trouble desk in series with
the (AC) relay, operating a buzzer st the trouble desk.
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The operation of a discharge fuse in a bettery distributing
penel operates the (A} relsy, lighting the floor alerm boerd or
power cabinet end trouble desk DISCHARGE FUSE lamps and perform-
ing the functions similar to those described above.

8.3 The replacement of the operated fuse ralo;:u the (A) reley.
extinguishing the lamps and releasing the (AC) relays silencing -
zho ringor and buzzer, :

9, SPEOIAL A" BOARD AUXILIARY SIGNAL AND NIGH® ALARY (FIG. 5)

2.1 When & fuse in a special "A" board section operates, ground
from the specisl "A" board auxiliary signal and night alerm eir-
cuit is comnected to & designated lamp at the trouble desk in
series with the (AC) relay, lighting the lamp and operating the
relay in turn opersting the trouble desk buzzer. When the oper-
ated fuse 1s replaced, the ground is removed releasing the (AC)
relay and extinguishing the lamp at the trouble desk. The (AC)
.reley released silences the buzzer.

10,1 When the stop contact of an alarm governor mskes due to '
the motor stopping or slowing down below its normal minimum
rated speed, & relay in the motor stop and frame busy circuit
operates. This relay opersted, lights the red motor stop lamp
end operates the (AC) relays which in turn operate the buzzer
at the trouble desk and at the floor alarm board or power
2larm cabinet. When the motor stop key is operated, the white
motor stop guerd lamp et the floor slarm board or power alamm
cabinet lights, indicating that the stop alarm has been re-
moved and releases the relay in the motor stop circuit, ex-
tinguishing the. trouble desk and floor slarm board or power
alarm cabinet red lamp and silencing the buzzer and ringer.
When the motor again runs 8t its normal rated speed the stop
eircuit connects ground to the lead, lighting the red motor
stop lamp at the trouble desk or at the floor a2larm bosrd or
power alarm cabinet and operating the (AC) relays, which in

Y ~turn operate the buzzer &t trouble desk and ringer at the

floor alarm board or power &larm cebinet.
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10.2 The release of the motor stop key extinguishes the white
guard lamp and releases the relay in the motor stop circuit, ex-
tinguishing the red guard lamps and releasing the (AC) rolays
which in turn silences the buzzer and ringer,

1l.1 The operation of a freme busy key &t & district frame operates
a relay in the motor stop and frame busy circuit meking dusy each
group of districts on the same side of the frame, and lighting &
green FRAME BUSY lamp a2t the floor alarm board or power alarmm .
cabinet in series with the (F3G) relay which operates. The (FBG)
relay operated, lights a green FRAME BUSY GUARD pilot lap at the
trouble “I‘o

11,2 ’rhe rﬂm» of the frame busy key removes the dbusy conaition !
from the distriot freme groups extinguishing the floor alam board
or power 2larm cabinet lamp and releases the (FBG) relay, .u‘.-
tinguuhins the tmblq desk lamp,

i
¢
o
12.1 The operation of = fuse at the alarm bar of the sender fuse
alarm circuit cornnects ground to, SDR. PULSE FUSE ALARN LAMPS at
the floor alarm board or power alarm cabinet and at the trouble
desk in serfes with associated (AC) relays, operating the relayt
The trouble desk (AC) relay operated, operates a buzzer &nd the
floor 2alarm board or power slarm cabinet (AC) relay operated, :
. operates & ringero When the operated fuse is replaced, ground is

removed, extinguishing the SDR. PULSE FUSE ALARM lamps 2nd releas- g
ing tha (ac) rela.ya, silencing the buzzer and ringer. ¢ :

13, SENDERS BUSY (¥IG. L.). » Ee

13,1 Vhen 1t is desired to dotomine the number of busy senders tho

] gang key &t the floor board or power alarm cabinet is operated.
Each busy sender associated with the key connects ground to its
SDR. BUSY lamp which lights. When the gang key is restored the '
busy lamps ere extingmnished. 4 :

CIRCUIT : Fig, 11

14.1 When & circuit bresker (in the pm;_saitming eireuit not
shown in this drawing) trips, the (0B} or (R) relay is connested
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to the battery being charged, operating the relay. This re- x 282
lsy operated, lights the CIRCUIT BREAKER lamps &t the floor ! :
alarm board or power alarm csbinet and trouble desk in series

' with their (AC) relays Opqnting the 43-F. subset ringer and
tha buzzers .

oy

14.2 When the oircuit breaker is closed the (cn) or (R] relay S
:  releases, extinguishing the lamps end releasing the {4AC) re- “‘Tf‘f, |
Sl lays, silencing the ringer and dbuzzer. : 5 8
i et By W >3
i 16. PULSE MAC LARM ($1G. 12 |
18,1 . = The opérition of a pulse lead or a ground supply fuse. or

the crossing of & pulse lead ﬂth battery in the pulse mechine .
battery alarm ecircuit, causes the operation of the (M) re-
lay, in sgries with the "A" or "B" fuse slarm lesmp 8nd the "A™
or "B" battery slarm lamp, (Dupliceste sets of apparstus pro-
vided for the ™A™ and "B" pulse drums and leads), The (PMAL)
relay operated, operates the floor glarm bosard or power cab~
inet bell and operastes the (AC) relay in series with PULSE
MACHINE lamp which lights &t the trouble desk. The (AC) relay
.operated, operates the trouble desk buzzera. .

‘15.2 ¥hen the trouble 1s cleared in the cese of & pulse lead

; crogsed from battery or when the operated fuse is replaced,
the (PMAL) relay releases, extinguishing the ™A® or mB" battery
or fuse lamp. The (PMAL) relsy relessed silemces the floor -
alarm beard and trouble desk bells and extinguishes the PULSE
NACBIHE lamp at the tm‘nle desk.

16 TRANSFER ALARM FOR mrgm mx MOTOR w;g_g 15)

1661 When an indiudual frame duplex motor fails, a cireuit is
closed from ground et the ncrmally operated duplex motor master
switch, through the MOTOR TRNS. lamp at the floor alerm board-
or power alarm ceabinet, in series with 600 ohms resistan
paralleled by a 500 ohm resistance to terminal #2 of the three
pole receptacle on the selector frame motor box, over the
patehing cord to terminal #2 of the three pole plug at the
motor, through the AC motor unit, to the #3 terminal of the
three-~pole plug &t the motor, over the petching cord to #3 ter- :
minal of the three-pole receptacle to exchenge d.c. battery, . B
lighting the MOTOR TRNS. lamp as an indicetion that an indi-
vidual duplex frame drive motor hes been transferred from the
outside A.C. supply to the exchenge d.c. supply.

-




J

17

i (22 Pages, Page 9 )
Issue 3 BT 431723
Beplacing all previous
issues,

Ved

September 17, 1923 (*]

16.2 When the individoal frame duplex motor is restored to ser-

vice, the circuit is sutomatically opened, disconnecting the d.c. °

battery supply and extin"guishing ‘che MOTOR TRNS. lamp,

A = FOR IWIVIW 0011‘ COLLECT A!D_EMHQ‘

POWER TRANSFER ALARM
GENERATOR ~ THREE-UNIT SET (FIG, 14)
G Vhen sn individusl frame duplex motor fail., a cireuit is

closed from battery at the sterting contaector located in the 4.0.

control ‘equipment, through the (CCR) resistence, (CCR) at the

floor alarm board or power alarm gabinet, winding of the (PTA)

relay to ground st the normally operated duplex motor master

switch, operating the relay and lighting the lamp., The (PTA) re-

lay operated, operatn the d.¢., bell at the floor alarm board or
- 'power slerm cabinet, and lights the (CO~R} lemp st the trouble

- desk in series with the (lc) roky vhwﬁ operates, ringing the
trouble desk bell,

17.2 ~When the individual freme duplex motor is restored to ser-

. vigce, the eircuit is sutomatically opened at the A.C., control
equipment relessing the {(PTA) relsy and extinguishing the floor
alarm board or power slaim ¢abinet (CCR) lemp., The (PTA) relay
released, silences the floor slarm board or power alarm csbinet
bell and relesses the trouhlo datk (nc) rolay silmaing the
tmblc duk bell, -

bayon‘dv doterqmsl lmita 80 as t0 affect the frame dnplesz
drive mojors, the master switch #ssociated with the duplex :
motors oparates maki inepeutiu the individusl trensfer glarm
of ﬁ:gt. ‘1% and 14 “operating the (¥3F) rqlay. The (MSF) re-
1ay operated, closes @ circuit from ground at its meke contact,
‘fﬂoﬁ the normal master switch guard key, MASTER SQII‘OH slarm

the floor alamm bosrd and power slarm cabinet, winding of

jth. (dSA) relsy to battery, lighting the lemp end operating the

relay, The (MSA) relay operated, brings im the bell at the floor

‘alarm board or power zlaym cabinet end connects ground to the
trouble desk MASTER SWITCH alarm lamp end (DC) relay, lighting -
the lamp and operating the reluy which in tum brings in tho
tronbla desk alam bello - : b

&
B
[

N g
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18,2 When the master switch guard key is operated the cireuit is
opened, extinguishing the floor alame board or power alarm gab-
inét MASTER SWITCH elerm lamp, and releasing the (MSA) relay ; ' (
which in turn silences the floor &larm board Or power alarm ¢8b- :
inet bell and releases the (DC) relay and extinguishes the
trouble desk MASTER SWITCH alarm master switch guerd key oper-
ated, lights a MASTER SWITCH guard lamp at the floor alam
board or power alarm cabinet as an indication that the duplex
drive motors are nmn-ing on exchange battorye

18,3 When the A.C. powcr urﬂoo is restored or when. the voltage

o ; is between its proper limits, the master switch of the motors

: is released, relessing the (MSF) relay. With the (MSF) relay

g+ N released end the guard key operated, the (MSi) relay is oper- -

S . ated brinsing in the floor alarm board or the power alarm cab~

; i a inet and the trouble desk signels and alarms a5 in paragrsph.

' .~ 18,1. These signals together with the lighted guard lamp in-
dicéte thet A4.C. service has beer restored. The guard key is
then restored, rglndmg the (MS4&) relay, extinguishing the
lighted lamps and silencing the bells &8s in paragraph 18.2.

19, PICK-UP G. 16

19.1 If an incoming selector frame pick-up ringing lead becomes .
grounded between the pick-up lead resistance lamp and the se-
lector frame, the (PU) relay operates in series with the pieck-
up lead lsmp which lights s &n indicstion of the selector.
el group in trouble., The (PU) relay operzted, lights RICK-UP
; alarm lamps &t the floor alarm board, or power alarm cabinet
end at the trouble desk in series with their respective (AC)
releye which bring in a bell and buzzer at the alsmm board or A
trouble desk. When the pick-up lead is cleared, the (PU} re- "
lay relésses, extinguishing the PICK-UP lamps &nd releasing :
the (4C) releys, in turn silencing the ringer and buzzer,

20. TEST L {FI 7
20,1 ¥hen Bn sutomatic test circuit fails to complete a rou-
tine test due to a failure of itself or im the cireult under
test, the (TF) relay operates in series with the test frame
alarm which lighte.  The (TF) relsy operated, ("I" Wiring)
operates the (TP-1] relay which lights TEST FRAVE alarm lamps
at the floor alarm bo&rd or power alarm cebinet and at the




22,

r

21, POWER BOARD FUSE ALARM (PTG, 18)

21,1

COIN POWER FAI -39

22,1

222
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trouble desk in series with assoelated (AC) relays which bring in
& ringer and buzzer 2t the #larm board or cabinet and trouble
desk. When the test circmit restores to normsl or .proceeds with
the test, the (TF) relay releases, releasing the (TF-1) relay,
extinguishing the TEST FRAME lamps and releasing the (AC) releys,
in turn silencing the ringer snd buzzer. &, '

The operstion of 8 24 or 48 volt fuse st the power board
cperates the power alarm cabinet (E458) relay. This relsy oper-
ated lights designated lamps &t the floor alarm board or power
alarm csbinet and trouble desk in series with associated (DCH)
relays which bdring in bell alamms.

The replacement of the opersted fuse releases the E468 relay,
extinguishing the lsmps and releasing the (DOH) relays, siléhecing

the bells. ¢ ‘ : ?

Positive Coin Battery

When positive coin bhattery fails, the (+0B) relay releases
operating the (CBA) relay in series with tha floor alamm board or
power alarm cebinet (CC+) 'lamp and associated {(AC} relay, light-
ing the lamp end oparsting the relay. The (AC) relay operated,
brings in the alarm board or cabinet ringer. The (CBa] relay
operated lights the trouble desk COIN POWER PAILURE lsmp and oper-

stes the associated {AC) relay bringing in the trouble desk buzzer.

¥hen the¢ positive coin bettery is restored, the (+CB) relay oper-
ates, releasing the (CBA) and floor alarm board or power alam
cabinet (aC) reley silencing the ringer and extinguishing the (CC+)

lamp, The (CBA) relay released, extinguishes the trouble desk COIN *

POVER FAILURE lamp ené relesses the (AC) relay, silencing the
bugzer.

Negative Coin Battery

Yhen aegat:,invcoin battery fails, the (-CB) relsy releases,
operating the (CBa) relay in series with the (CC-1) lamp similar
to paragraph 22.1, A

\

Source: Connections Museum, S
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| 23, START CIRCUIT ALARM (FIG. 20)

23,1 In case the start circuit fails to releéase within & pre-
determined length of time, the start clircuit (Xi) relay oper-
ates and is held operated to ground on the trouble desk start ..
circuit alarm relesse key. The (Ki) relay opersted lights o e
the START CIRCUIT alarm lamp st the trouble desk in series
with the (SCA) relesy which operates, in turn operating the
trouble desk auxiliary signal circuit buszzer,

23.2 When the trouble desk start eircuit alemm relesse key is
opersted, the start circuit (K3) relay relesses, extinguishing
the trouble desk START CIRCUIT alamm lamp and roleasing the
(SGL) rel&y in turn silencing the buzzer.

244 CY "g® ' ALARM (FIG, 21

24,1 it x!uahine switching "B" (cordless emergency sender oquip—
«~  ment is rcquired, 8 key at the machine switching "B" board is
operated, lighting the CORDLESS EM. lamp in series with the
{ (EM) relay, opersting the relay. The (EM) relay operated
brings in & bell at the floor alamm board and lights the
trouble desk CORDLESS EMERGENCY lemp in series with the (EM) i
relay, which operates, closing the trouble desk sudible alsrm
circuits % g

24.2 - When the key ls relesged at the ecordless position the PR
floor alarm board CORDLESS EM, lemp is extinguished and the 3 s ME
(M) relay is released im turn extinouishing the. trouble dask 2 : §
lamp snd relessing the (EM) relay opening the trouble Auk

audible alarm eiremits
2 26, PULSE MACH : P F1G, 22)

28,1 When the stop contact of am alarm governor makes due to
the motor stopping or slowing down below its normel minimum
rated speed, 2 relay in the pulse mechine motor stop ¢irecuit
operates. This relay operated, comnects ground to the red
PULSE MACHINE MOTOR STOP lamp and to the bell at the floor
slarm boargd, lighting the lamp and operating the bell and al-
€0 conmnects ground to the red PULSE MACHINE MOTOR STOP lamp
in series with the (DCH) relay at the trouble desk, lighting
the lamp and operasting the relay in turn bringing in the ‘
trouble desk bell, :

'downloaded from: TCI Library - http://www.telephonecollectors,," - Source: Connections Muséumg;'es:é
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When the motor 2gain runs at its normsl rates speed, the pulse
machine motor stop eircuit relay releasea, extinguishing the floor
alarm board or power alarm csbinet red PULSE MACHINE ROTOR STOP
lamp and silencing the ringer and also extinguishing the trouble
desk red PULSE MACHINE MOTOR STOP lamp and releasing the (ZDGK) re-
lay in turn silencing the trouble desk bell,

PAILURE (FIG.

The failure of one or more phasos in the 4,C. pmr leads
causes the phase failure device to operate, releasing the (ACF)
relsy, The (ACF) relay normal, operates the (ACFA) relay from
ground, winding, normal (ACF) relay, normel A,C., power phase
failure guard key, A.C. POWER FAILURE lamp at the floor alam
board or a2t the power alarm gabinet, winding of the (DC) relay to
battery, lighting the lamp and operating the relay. The (DC) re-
lay operated brings in the floor alemm board or power alsrm cab-
inet bell. The (ACFA) relay operated, closes a circuit through
the normmal A,C. power phase failure guard key to light the trouble
desk A.C, POWER FAILURE lamp in series with the (DC) relsy which
operates bringing in tha tm‘blo desk bell,

The oporation of the phase feilure guerd key releases the %
(ACFA) relay and transfers the floor slam board or power alamm

cebinet and trouble desk signals to the front contact of the (AGF)

relay extinguishing the lamps end releasing their associated (DC)

relays axtinguilhing the bells., The operate key lights an 4.C.

POWER nm guard lamp, P o

M the A.C, service is restored, the phase failure 'device
operates, in turn operating the (ACF) relay. With.the (ACF) relay
and the phase failure guard key operated, the (ACFA) relasy is
operated, bringing in the salarms 2s in paragraph 26.1. When the
key 1s restored, the A.C, power failurs guard lamp is extinguished i

and the floor board or power alarm cabinet snd trouble desk -19- '~
nals are nstorod as in paragnph 26024 gg i
R FA FI

The failure of the D.C. power causes the release of & relay in
the power control circuit which in turn operates the (DCA) reley.
The (DCA} reley operated, closes a circuit from ground, opersted
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27.2

27.3

2842

(DCA) relay, normsl D.C. service failure guard key, floor alam
board or power slarm cabinet D.C. SERVICE FAILURE lemp, winding
of the (DCF) relay to battery, lighting the lamp and operating
the relsy. The (DCF) relsy operated, brings in the floor alam
board or power alarm cabinet bell and lights the trouble desk
D.C. SERVICE FAILURE lamp in series with the (PC)} relay whieh
operates in turn bringing in the trouble desk bell.

The operstion of the D.C., service failure guard key trans-
fers the circuit for the (DCF) relay from the back to the front
contact of the (DCi) reley, extinguishing the floor slaim board
or power slarm cabinet D.C. SERVICE FAILURE lamp and releasing
the (DCF) relsy which in turn silences the floor alam board or
power alarm cabinet bell and extinguishes the trouble desk D.C.
SERVICE FAILURE lemp and releases the (DC) relay in turm silene-

ing the trouble desk bell, The key operatod 1ights a D.C. “r- :

vice ftﬂm gn:.rd lamp.

M ‘the D. 0. service is restored, the power control reluy
operates, releasing the (DCA) relay. With the (DCA) reley and:
the D.C. service failure guard key operated, the (DCF) relay is

operated, bringing in the alsm es in peragraph 27.1. When the

key is restored the D.C. SERVICE FAILURE guard lamp is ex-
tinguished and the fleor alan board or power alarm cabinet and
trouble desk aigm.lt are restored as in paragraph 27.2, '

It nn dorsoncy lighting fuse oporatn, the (EL) roln re- -
leases, closing a circuit to operate the (ELA) relay from - .
ground, winding normsl (EL) reley, floor alarm board or power
alar cabinet EMERGENCY LIGHTING FUSE lamp winding of the {AC]
relsy, bringing in the floor alarm board or power slam eibinot
ringer. The (ELA) relsy operated, lights the trouble de
EMERGENCY LIGHTING FUSE lamp in serles with its (AC) relay
bringlng i.n the trou‘nlc desk buzzer.

When the operated cmrgong lighting fuse has been replaced,
the (EL) relay operates, releasing the (ELA) relay, extinguish-
ing the lamps and releesing their associated (AC) relays, in
turn silencing the floor 2larm board or power alerm oaunpt
ringer 2nd silencing the trouble desk buzzer.

i%?”’”m
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29. , | ,
' 29,1 In case a selector or line finder feils to relesse ﬂ.thin a
predetermined length of time, the selector or line finder (4) re-
Fady ’ lay operates, connecting ground to the designated alamm hqp' in

series with their associeted (AC) releys at the floor alarm board
or power alarm cabinet and at the trouble desk l1ighting the lamps
and operating the relays.  The rola.n operated, brmg in thoir
associated ringer and hnnaro

29.2 When the. skivbtor ¢ 1ibe finder relnus. the (4) relay is.
released, in turn extinguishing the lamps and releasing the (AC) -
relays, silencing the ringer and buzser.

3001 In case the (DS) brush of'sm individual line switch becomes T O
" grounded as the.switch hunts for an idle district, a relay in the =

1ine switoh alam cirgult operates then locks to ground over lead
B through the line switch alamm relesse key. The line switch
alarm cirguit relay opersted, lights the LINE SWITCH ALARM lamp _
at the floor alem board or power alsym cabinet over lead ¢ g
series with the (LS) relay which operatess The (LS) relay opur- :
Bted, operates the (LS<1) relay. The (L8-1) relay dpcntod,
lights the LINE SWITCH ALATM lemp st the trouble desk in series
with the (4C] relay which operates, a,peratins & buzzer at the
trouble desk. The (LS-1) relay operated, also rings the bell Qt
th.o ﬂeor ahm board or power alam esbinot. £ M,

30.8 ax.m mncn ALARM RELEASE key 1s roleaud after the mdi-
vidual line switch has been oleared of trouble, releasing the
line switch alamm circuit relay in turn releasing the {LS) and

(LS-1) releys and extinguishing the fIcor alarm board LINE SWITCH
‘lamp and silencing the 43-F pubset ringer and extinguishing the
'muble desk LINE snm lamp and rele&sing the (AC) relay, si-
lencing the buszser. :

31. YOLIAGE A PIG, 28

31,1 High Voltage ~ When the potentisl across the coils of the

Weston voltmeter reley egquals 49.9 volts, the (C) amd (LC-50)

contacts of the voltmeter relay olose and the (H) relay operates.

The (H) rolay operated, operstes the (HL} relay in ioriea with
&
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the HIGH VOLTAGE lamp a2t the floor alamm board or power alarm
cabinet and the winding of the (AC) relay, lighting the lamp
and operating the (AC] relay. The (AC) reley operested, oper-
ates the ringer at the floor slamm board or power elamm en-
inet. The (HL) relay operated, also lights the VOLTAGE LAMP
the trouble desk in series with the (AC) relay., The (ac) Q18
operated, operates the buzger at the trouble desks When the
potential drops below 49.9 volts, the (H) relay releases, rc- ;
leasing the (HL) and (AC) relays. The (HL) relay released, ex-
tinguishes the lamps and the (AC) relay released, aunen tho
'ring.r and buszzer,

B2 & I.ow voltsgo - When the potential c*m. 45.1 volts, com~
tacts (C) and (Lc-tb) of the voltmeter relay close end the (L)
‘relay operates. - The (L) relay operated, operates the (HL) Te-
‘lay in series with the LOW VOLZAGE lamp at the floor alam .

. board or power alaim_ binet and the winding of (4C) relsg,
,‘ugmmg the lamp M rating the (AC) rolay- ‘The (HL}. relay S
operated, lights the trouble desk VOLTAGE LAMP in series with =
the {AC) relay ss in parsgraph €l.l1. When the potential ex~
ceeds 45,1 volts, the (L) relay releases, relessing the (HL)
ralay, extinguishing the lamps and releasing the (LG) rolm,

: nil.ncing 'tha mum 83 in ptngrspl 31.;1.

1.3 The ugausmnc of thn contacts of the ‘»ton 30 mlmtor
reley should be such that when the potentisl is between the
limits of 45.1 snd l9.1 volts, the (L) and (H) relays do not
operate, Ground 1! gmmcted to the 0 2arm of the voltmeter re-
lay through the 18-&,1' resistance to reduce cparking at the con-
tacts.

RINGING MACHINE ALARM g’rm . 29, 30, 31, szg

N

32.1 The failure of ringing gemerstor current, releases the (RG)
relay. The (RG] relay released, operates the (RMA) relay in
series with the RINGING GENERATOR lamp at the floor alarm board
or power alarm eabinet and the (DC) relay, lighting the lamp
and operating the relay. The (DC) relay operated, operates tJu
bell at the floor alarm board or power slarm cabinet. The
(RMA) relay operated, lights the trouble desk RINGING lamp hl
series with its (DC) relay which operstes, eponting 8 bnmr
at the trouble desk.
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- eiiint 32.2 When ringing gemerator current is restored, the (RG] rélay
operates, extinguishing the RINGING GENERATOR lamp end releasing
';” the (RMA) and (DC) yeleys. The (RMA) relay released, extinguishes
i the troudble desk RIFGING lamp and releases the (DC) ‘relay. The
{DC} relays released, silence the ringer and the buzzer at the
floor alarm board or power alarm eabinut and at the trouble desk
respectivelys

S%.1 m failure of mdhin ringlng current relesses the (MR} relay.
The (MR) relay released, releases the (MR-1) relsy. The (MR-1) re-
lay released, operates the (RMA} relay in series with the MACHINE
RINGING lamp &t the floor alarm board or power alamm cebinet and in
series with the winding of the (DC) relay, lighting the lemp and
operating the (DC) relay. The (DC) relay operated, operates the
belle, The (RMA) relay operated, lights the RINGING lamp at the
trowble desk in series with the winding of the (DC) relay which
operates. The (DC) reley opersted, operates the bell, The (MR-1)

e re.ay is made slow 2cting to prevent its release in case the (MR) '
relay relpases momentarily on machine ringing alternating curpent. 4

When machine ringing current is restored, the (MR) relay oper-
ates, operating the (MR-1) relay, extinguishing the MACHINE RINGING fise
LAMP and releasing the (RMA) relay in turm extinguishing the RING- % |
ING LAMP and relessing the (DC) relays, silencing the bells. ' |

!ho failure of positive superimposed machine ringing current i
releases the (+MR] relay im turn relessing the {+MR1) relay. The :
(+MR1) relay released, operates the (RMA) relay &s in paragraph .
33.1 in series with the floor 2laym board Or power alarm cabinet
designeted lamp. When machine ringing current is restored, the
(+MR) relsy operates, im turn operating the (+MR1) relay ex-

5, ‘ ~ tinguishing the lsmps and silemoing the bells.
85, NEGATIVE SURERIMPOSED NACRTNE RINGING (¥IG. 32)
3be1 The uihro of negative superimposed machine ringing current
relesases the (-MR) relay in turn relessing the (~MRl) relay. Ths
E (=MB1) relsy releassd, operates the (RMA) relsy as in paragraph
¥ ;

Lo

v
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tinguishing the lamps snd silencing the bells..

relays, silcncing the ringer and the buzters

401

Se er 1

1922 2

33.1 in series with the floor alarm bézrd or power slarm oabinet
designated lamp, When maching ringing current is restored, the
(-MR) relay operates, in turn operating the (~MRl) relay, ex-

The operation of a power board howler fuse operateés the
(HEA) relay. The (HFA) relsy operated, closes circuits to
light the HOWLER FUSE alarm lamps in series with their associ-
ated (4C) relsys at the floor alarm board or power alarm cab-
irnet end 2t the troudle desk, The (AC) relays operated, brimg
in a ringer at the floor alarm board or power tlam etbinot,
and a hutur at’ m trouble desk, :

The. roplaomt of the ¢perated fuse roleaus the (WL)
lay, extinguishing the HOYLER PUSE lamps and releasing the. (LQ?

 In order to ;rbtaot tho (A) relay wlndi,ng' vbich feed d!.- HRnG
rect ground through their winding, s fuse is providéd havings

- 240 ohm resistance to hattery on the alam bars In case a e

short circuit tskes plage in ‘the lead between the relay wind-
ing and various bus bars the ian is operated in tumn operating
the (A) relay to 240 ohm battcry bringing in the alarms.

38,1

3901

When the FPull Mechanipal Tendem Allotter and Link Circuit .
does not function properly within a predetermined time limit,
ground is commected to the (DC) relay at trouble desk through
a lamp csusing a visidle and sudible sigmsl to function. When
allotter alarm eireuit is returned to normel by maintenance
attendant, the visible and sudible alerm is returned to normal,

AND D1 o 36
Gharggr M Th

The ;pperstion' of & heavy duty charging fuse at & ba.ttiry j
fuse penel connects the winding of the (4) relay to the bastery

2 = e A
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. the tnnotlom similar to those dsscribed above.

Stop Pilot" and "Motor 3top" lamps.
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under charge, operating the relay. The (i) relay operated, lights
the CHARGING FUSES lamp et the floor alam board or power alam

cabinet in series with the (AC) relay operating the 43-F subset )
ringer at the floor alarm board or power slamm cabinet and also ! §

lights the Gho.rging Fuses lamp at the trouble desk in series vith : .
the (4C) relay, operating & buzser at the trouble d.nkg ;
Discharge Fuse ' ‘ 3

The oporation of s discherge fuse in 2 battory 14-1;' [
pancl operates the (A) relay, lighting the floor alarm board or
power cabinet and trouble desk DISCHARGE FUSE lamps end perfpming

The replacement of the operated fuse relmu the (&) rolq
extinguishing the lamps and releasing the (AC) relqyl sihneing
the ringor and buzzer.

: hch frm Yarive motor is provided with a dcﬂbie throw mtri—
fugel contaet switch, located on the motor shaft, While the motor
ig running &t or above its normel speed the contset is held closed
to the "run" position due $0 centrifugel force. Below this normal
speed, the force is not sufficient to hold the switch operated to

the "run™ contact and switeh closes to the "stop” contset. The :
spring of tho gwitch is adjustable within certain limits smnd is to ‘
be set so that the contact changes from the "run" to the "stop”

position, when the speed is between 75% and 953 of the normal mo-

tor speed.

¥

Schibvinheatd

When the district frame drive motor slows down sufficiently
below its normal speed, the "stop” contact closes to ground opers-
ting the (MS) relsy and the (¥8) releys: The (MS). relay opersted b} 3
lights the Main Alaym Board "Motor Stop Pilet" lamp (red) and the {usal
Floor Boerd "Motor Stop" lamp (red). The (FB) relays operated \ !
disconnect battery from the test leads to the line switches and
connect ground to the test leads as a busy condition.

N I s

The operation of the (MS) ny nghts the floor board "Motor
Stop Guard” lamp (white) end releasss the (M3) relay., The (MS)
relay released extinguishes the main and floor alam board "Moter
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41.3

41 .4

41,5

When the motor again runs at or above its normal speed the

Mngtop" contact 1s opened and the "Run" contact is closed. ' The:

"Stop" contact opened releases the (FB| relagys. The (FB) re-
leys released removed ground from the test leads and comnects
battery to the leeds, The "Run" contact closed reoperates the
(MS) relay. . The (MS) relay operated again, lighte the mein
alarm board '*!bcor Stop Pilot" and floor alamm boerd "Motor
Stop" lamps &8s signals that the motor is agein rumning at its
normal speed.: The (M5} key releassd releases the (MS) relay ex~
tinguishing the lamps and restoring the ciremit to normel,

The opero;tion of the (FB) keys operates the (FB) relays 1e
unoperated or holds them operated if they are already opersted. ’

The {(¥B) releys operated function as described in peragraph 6.

In case of cable failure i.e. cable becoming grounded, the
(L) relsy operates in series with the secondery winding of the
(FB) relsy. The (L) relay opersted lights the "Floor Board
Frame Busy” lamp (green). 'The (FB) relay operated functions as
described in paragraph 6, When the ground has been removed
from the cable the (L)} and (¥B) relays release and the circuit
is restored to normsl,

HOTE: The cable fallure eircuit has not been designed yet and
the operation of the (L) and (¥B) relays is based on the
supposition thaet the cable failure oircuit will function
in this nazmore

42.3

When s miscellanecus frame drive motor slows down suffi-
ciently below its normel speed the stop contact closes operat- .
ing the (MS) reley and the other relays in perallel with it. .
The (MS) relay operated functions s&s described in paragreph 6.
The (FB) relay (Y-1 wiring) operated eomnects ground to the com-

~ mon (MB) leads of the (™A™ senders). The (FB) relay (X wiring)

operated comnects ground to the (MB) leads of the suburben and
"A" genders. The (FB-1) end (FB-2) relays operated commect
ground to the individuel (MB) leads of the "A" senders,

With the (MS) key operated the cireuit functions as de~
scribed in paragraph 6. When the motor agein runs at or sbove
its normel speed the "stop™ contact opens and the "run" contact
closes., The (MS) relay mow functions as described in paragraph
8 and the other relays release.

s S e 0% A NIUES,
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When the ")" m.r nd locel tandem mdox drive motor slows

down sufficiently below normal speed the "Stop" contact closes
operating the (MS) relay and any other relays in parallel with 1it.
The (MS) relsy operated functions ss described in paragraph 6o

The (5B) and (SB-~1) relays (X wiring) operated comnect groumd to
the sender leads. The (SB) rolhy (Y wiring) operated connects

ground to the lead to the (PB) relays and to the (MB) jack of the

senders. The (SB) reley (Z 'iri.ng) comuets ground to the leads

- to the senders.

When the (MS) key is operated the (liS) relay ﬁmetions aq de-
seribed in paragraph 7. When the motor agein rums &t or abow ‘
normel speed the (MS) relay reoperates and the other relays'in the
eircuit relemse. ' From this point the operation of the circuit is
the same as described in psragnph 8 when the (MS) kuy is restcrnd
to normal, ;

When the panel line finder snd district drive motor slows
down sufficlently below its normel speed the stop conteet closes
operating the (MS) relay and the {FB) relays., "The (MS) relay

operated functions s described in paragreph 6. The (¥B) relays

operated comnect ground to the (MB) lesds of the line fimders.
The operation of the (MS) key ceuses the (MS) relay to funotion

‘a¢ described in paragraph 7., When the motor sgain s at or

sbove normal spedd the (FB) relays release and the um relay
f\mctions as deletibod in panmh 8s

»

vnmx the pulse mechine slows dm mf::lciontly belov the nor-.
mal speed the contsot closes operating the (PF) reley. The (PF)’
relay operated operates the bell at the floor alarm board or

 power slarm cabinet, and lights the "Motor Stop" lamp &t the.
" fleor alarm board or power alarm cabinet end the lamp st the

trouble desk. When the motor again runs at or sbove its normal
speed the contact opens and the (PF) relsy relsases, oxti.nglhh-
ing the lamps and :topping the ringing of the bell,
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s G,  4’ 5‘.3.'. !he circuita are riud throngh 8. span unit on each of ;8
; Y e Jth thﬂ transfer.keys, one circuit provided for the "i" dfums and
tha other for the "B drums, The motor stop contacts on each 3
or the machines are wired to corresponding terminals on J:hc_
o * -key mmite so that smy one of the three wachines can be ¢
7. - mected to either motor stop alamm oiranit for tlia "A" or,?
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