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weatera Electric Coo, Incorpora'8d 
.Equipment Kngineering Branch, Hawthorne 
Printed 1n U.SoAo . 

( l Page, Pagel) 
Issue 3 B'l'-"31'125 
Appendix 5 
February 14• 1938 

Thia appendix wa.a prepared trom Issue 53 ot Drawing 'l'--'Sl723o 

IIETHOD OF OPKBATI<B 
Panel Systea • Signal Circuit - Jliscellaneou.s Alaru - And -Floor Alanl Aad 
Jlaill .AJ.ara Boarda - And Power A1arll Cabinet . 

.A44 paragraph 50 which reada:W 

50e DCOllDTG CALL SIGHAL LAMPS FOR CHI.U SWI'l'CBUAN' S DESK ABD O oGoT,, TEST 
BOARD (fiGo :50) 

Laaps (CS) 8D4 (TB) light at the floor e.lara board, main al.arll 
board or powr alara cabinet aJMl a ringer is operated when a cal.l 
ooae.s to the chief slfitchllan'• desk or OoGoTo teat board, respect1Yelyo 

D'Go 
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AR 
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Appemlix 2 

· I: -

!lli1 Ap:peiuu~ ~. pnparei tr• l••• t-t o't DrawiaB 4.117210 
) ~ - ,... 

'I 

KDOD 0~ Ol>IU!IOli 
SIGiA CDCDff 

JtiNellaAeoua ilanu1 At :rloor .ilana &114 -..U Jlara a.rd.a ant Pcnrer Alana 
Oaelnet ... Pu.el S71t•o 

.ltd Para.gain• 4f, '8 Uld. 6to 

4'fo DJ'OBUfIDI DK$1: !DO ALUll (JI;o 4.T) 

4To lb.en • information 4e•k c1J"Oll1t• tall to fllDotloa pro rl7 
after a p eterained. leD£'\h ot tiae1 a gnuncl 11 c rmectd te 
the INJ.'J." an4 •DB" l•u which li&bi• '11• (m J l&aJ• and. uiitp 
in t)le b~ll• on ihe floor al.am board, power alara cabinet, aain , 
&lara boara or trou'bl • deakts · 

480 AUDIBL AI,4H( SWifCliII G CIRCUIT FU {JIQo ,al 
'\ 

"8ol Operaiioa of the l l/1 •• tu•• tor • alld.ible alarm 
ni tchinc oirw.i t coDDff1a tt•q , the wbd1nc ot r•la7 (Ar) 
opera-Un« ito Relq (a) o,.ratet lie;bu 'the (J.SJ) laap• au 
ltr1ap 1n ~• ••11• on ,he floor alarm board, P••r alaa oe. 1net 
-.la alara b &r4 or tr• l>le 4••• 

490 PICK UP VOLf.A.Gii 41,UUl (llIGo 4.-9) 

49ol (D--1}, (D-2) Nl4 (BB-I) relq• are oonneotet to pi~ 
'braah Boo 11 Boo 2 and. Ioo a l'eepecUYel7~ th••• nl.,-. ~••~ 
ate 1n row.Uon aa iha grou4e4 ••8Aent ot the interrqter maku 
M>ataci with the rwsh••• It all rela7• are at tile .... 
Ua• due to an o en bra•h, the (Oll) rel 7 rel•••• , brine 1A 
an intend tient alamo In order tor ia, (Oil rela, te rMpuat•~ 
two {D) relaz• au.at H part.'\eio Th• (:aiJ relq• are ala 
oapable of d.etecU111 grou.484 lead.a in the eTent that ih• Ko V. e 

ai,uh llhoulcl bec:ae op .. o Wiih tile l1Ko tJJ.o bru.lll •P• an4 a · 
1l'01U14414 11114 or lead.1 there will •• ••• part ot ta• c70l• wha 
all (Jill relqa rill ~.- opera'" , rel ••ing th• { J rela7 1dlioa . 
will bri.JlC in the ala:naao Two (BB} rela7a lllllat •• releaaed. 1n 
orfl~r to reoperaie '\he (.U} rela7 teat Jack ( U) la proYid.M 
for ue with tile teai ••' tor ieattni rela.71 (Jlll}" (BB&} aal 
(BU)o 

EIG: EoL$:B. 
liq 1,, 1929 
AB 
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E~ipment Engine ring ~ranch. Hawthorne. 
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Thia • of-Oo •s prepared from issue (32) 

l!ITHOD or QPimA.~IOI 
• _ SIGlUL CIBCUI'l 

tiscellaneoua J.larms At J'loor J.:larm and Jilin j.larm &oarda and Power Alam 
Cabinet - Panel chine Switching System. Par~phs 40 to 4f IncluaJT•, ' 
District JIOtor s~op and Frame Buay Circuits~ 

• 

These circuits tunction with looal circuits an~ ha•e ·no working 
limi:tao 

3. :PRINCIPAL FUNC!IOJS 

3.1 to no-

na­
P-

3o2 In ddition to the alarm pilot equi ent locat d at th troubl' 
desk-. there is provided on each floor. a &l)ecial ~•l lmown aa a 

· floor al rm board or power alarm ca.blnet. which mount• a. aet of 
alarm pilot eign~l• aasoc ated with th equipment looated on the 
corr spo ding tloor. 

30·4 fro pro-vid.e audible lann signals when frame motors 
below normal ape•d or atopo 
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3.5 To provide visual signals when motors slow own below nol"Wl&l 
speed or stopo 

3.6 To make the frames affected buay when motors slow 4own below 
normal speed. 

4. CODEOTDrG CIRCUI'fS 
. . 

Thia circuit functions with: 

4o0l The battecy 'bua bars associat~d with th aeleotor frames. 
a lector repeati~ coil re.ck, line relay, ringiDg, ton, coin, 
diatributingpaa l, charge snd discharge fuses on battery tu e 
panel, power bgard, coin power, emergency lighting, an'1 aelec­
tor tuse pe.nel or diatributihg tuee pMel showing the gl'e&test 
'n:riatio~ in voltage. 

4.02 file ringing bus bar• a sooiated with the ringing generator, 
individual, t,~-party and four-party semi-selective machln · 
ringing, poaitive super-imposed machine ringing snd negatiTe 
superimposed machi ringing. 

4o03 S eoial nAn board auxiliary e1gnal and night alarm circuit. 

4.04 llotor stop and frame busy circuit. 

4906 nder pula& machine circuit. 

4.06 Sen rs buq circuit. 

Circ it brealtera and r•ctifierao 

4.08 otor tranafer alarm circuito 

4o09 ~achine ringing pick-up leadao 

4ol0 Test Frameao 

4.11 Start Cireun. # 

4.12 Emergency oordle1s key circuito 

4olS A.O. power supply. 

4.14 D.c. power supply. 
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4ol6 · S lector ti.mi. ala.rm. 

Line SWitoh time alarmo · 

4ol1 Full mechanical t~ndem allotter alarmo 

4ol8 St ndard district selector oirouitao 

4.19 St nclari ,.,. .. aender circuitso 

4o20 Stand.a~4 suburban aender c1rcu1tao 

4o21 Standard"!" ■ender circuits. · 

4o22 Standard loeal tanclem sender cir®ita. 

4.23 Standard;l).f.nel line finder cirouita. 

{ 22 pages, age e ) 
Is~ue~BT ~l?U 
Replacing all previoua 
issues. 
September 17, 1923 (•) 

DETAILED ta§OBIPTIOH 

5. 1) 

The operation ot a 24 ~volt ot 48 volt fuse at a selector t'ralle 
oomieots exchange battery to th winding of an (A} relay in aeries 
with a SXL. FR. lamp 1n ·the aisle, operating the relay and lighting 
the lamp. !he{&) relar operated, opere.tea the {~-l} rel&y. '!'he 
(A-1) relay operated, lights a SEL. FR. l&Jnp at th floor alarm 
board or power alarm c~binet and another at the trouble desk, each 
bl series 1th an a11ooia te4 (AC) relay. The floor alarm board Qr 
power ..iarm cabinet (AC} relay opeJ1!te4, operat • a 43-F suba t 
ri!lger and the trouble desk (AC) rela7 operated, operates a bussero 

en the operated. fuse is replaeed, t!W (&) r lay rel-.sea, u­
Unguiahi~ thia alale SEL. FR. lamp and releaaing the (A-l) rela,; 
Th• (A-1) relq released, extinguiahes tha floor alarm board or 
powu• alarm cabinet ancl the tro\\ble d.eak SEL. PR. lampa and r•l•••• 
the aeao iated <•o) relaya, allenc1~ the audible signals, if oper-
ating. · » · 

• KISOELLAJJEOUS - REPM!IliG COIL-LID RELAY -- RI1'GING - TOD - COilf &J.ftllY 
FUSE :- QLOCK - FUSE AI,AJ\;S ( :rIG. 2) . 

601 ·x1seellaneous Repeating 0011 and L1ne Relay (48 Volt) 

The o_p•ration of a 48 YOlt miacellaneoua repeatii,g coil a:nd line 
relay :ruse connects 'batter, to the winding of an {A) relay("&" 
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wiring 5- ) ("b" wiring Bl5l) in aeries with a design ted lamp 
operating the relay and lighting the lam.po The (.A.) relay oper­
ated, operates the (A-1) rela7. !he {A-l) relay operated, 
light• a designated lamp at the floor alarm board or power 
alarm cabinet And another at the trouble desk, eaoh ill aeries 
with an associate {AC) relay. which functions as in paragraph 
5.lo rhen the operated £use is replaced, the(&) relay releaaea · 
and the deaig).l.eted lemp ia xtinguished, relea1111g the (4-l) re­
lay. The (A-1) relay extinguish s the floor alarm board or ~•r 
cabinet and the trouble desk deaigne.ted. lamps and :releaaea the ~ 
assooiated (AC) ·relays, silencing the ringer e.nd bu~aer, if oper-
ating. · 

602 iscellaneoua Repeating Coil J.nd Line Relay (24 Volt) 

The operation of a 24 volt miscel~aneous repeating coil and 
line relay fuse connect• battery to the winding of an (A) relay 
( ''a" wiring 85-F) ( "b" wiring Bl51) in series with a design& ted 
lamp, operating the relay and lighting ttie 18XDp. !h (A) relay 
operated, tunctio~s aa in paragraph 6.l. 

6.3 Ringing 

When f'us in ringing led operatea, ril)ging-ourrent is con­
nected. to the winding of an "A• relay ( "•" wiring 86,,:.F) ( 1tb" 
wiring Bl51) ins r1ea with &60 obme reaiatAl'lce n4 a design ted 
lamp, operating the relay and lighting the ·lamp. 'i'h (.&) relay 
op rated, tunctions as in paragraph 6.lo 

en a fuse in a tone lead operat a, battery is oom1ected to 
the winding of an(•) relay ("a" wiring 85-F) ("b" iring Bl61) 
in eriea ·with & deai~ted l~, open.ting the relay and light~ 
ing the lempo The (A} rel&I operated, functions as in paragraph 
6olo · 

606 Clock 

The operation of a fuse aasocfated with the lead supplying 
ground to the clock circuits. operates th& (A) relay (B306). !he 
1-•) relay operated operates the (~-1) relay and lights a deaig,­
mated lamp. The (A-1} relay operated, functions as in paragraph 
601 
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The operation ot ~ tuae t the negative coin oatte17 al l'!Jl bus 
bar, onnecta negetiTe coin bett ry to the winding of the (A) re­
lay (,.a" wiring 85-F) { "b" wiring Bl5l) in aeriea with 9'&0 ohms 
reaistance and a deai~t•d lam.p operating the rel y and li hting 
the le.mp. The (A) relaJ operated. flanotione sin par.agraph 6ol~ 

Positive Co1u Batter,: 

The operation of a fuse at the positive coin tte17 alarm bua 
bar, oonnecta poaitive coi» battel'J to the winding ot the {+At re­
lay in aerie• with 960 olill• rea1atanoe •nd a dea1gnate4 lamp, 
operating t e relay and lighting the lampo The (~A) relay op r­
ated operates the (A-1) relay which tunotione ~sin paragraph 6ol. 

7.1 The operation of a tuae at a batter)' diatributin panel con-
nects exchanp battery to the 'winding ot the (A) rela operating 
the rele.70 'rhe (A) relay · operated. light& a DL:,TRIBUfDT FUSE 
~ANEL 18:JnP at the floor alarm board o~ power alarm,cabinet and n­
other st the trouble desk each in aeries with an associated {DOH) , 

• relsro lfhe (DCH) relays operated, operate a bell st th& floor · 
alarm board and a bell st the trouble desk respectivelyo en the 
operat d ruse is replaoed, the {A} rela7 releases, extingui hing 
the DlSTRI.BUTllTO FUSE PilEL lamps end releasing the (OOH) r lays, 
silencing the bell. 

8e>l Charge Fus.! 

The o eration _of a heav duty ou,rging tuse at a battery f'ua• 
panel connects the winding of the (A) rel :y tot battery under 
charge, operating the relqo The (A) rely operate, lights the 
OHARGIJ'G FUSES lamp at the floor alarm board or power alarm cab­
int in seriea with the (AC) relay operating the 43-F sub et 
ringer at the floor alarm board or pqwer alam cabinet and alao 
lights the Charging Fuses lamp at tne trou1Dle deak in series with 
the (AC) relay, operating a buzzer at the trouble deako 
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8.3 

p1;evioua 

Fuse 

' The operation of discharge fuse in a battery distributing 
panel operates the (A) relay, lighting the floor lerm board or 
power cabinet and trouble dealt DISCHARGE FUSE le.mpa an pertom­
ing the f'unctions silDilar to those desoribed aboveo 

The replacement of the operated fuae -releaaee the (A) rela7' t 
extingulshillg the lamps and releasing the (AC) relays ailtncing, 
the rlnpr and buuer. 

9. §PECIAL "A" .SO.ARD .lUXIl,IARY SIGNAL AND NIGM' ALl&I l FIG, 5) 

9.1 When a fuse in a speoial "A" board seotion operate, ground 
from the special "I." board auxiliary ei~al and night alarm cir­
cui tis ootmected to a designated l,µnp at th~ trouble dealt in 
serie1 with the (AC) rela7, lighting the lamp and opera.ting the 
relay in turn operating the trouble desk buzser. When the oper­
ated fuse is replaced, the groun·d is removed releasing the (.AO) 
relay and e%tinguishing the lamp at the trouble d sk. 'fh (AO) 

.relay releaaed ailencea the buser. 

lOo FRAU MO'l'OR STOP AI,Am( (FIGS. 60?} 

lOol When the atop contact of an alarm governor maba due .to 
the motor stopping or slowing down below- its normal minimum 
rated speed, a relay in th~ motor stop and tram• busy oiroul i 
operates. Thia relay operated, lights the red motor atop lamp 
nd operates the (AO) relays which in turn operate the busser 

at th trouble desk and at the tloor alarm board or power 
la.nn cabineto en the motor stop Jtey ii operated, the white 

motor stop ga.ard lamp at the floor alarm board or power alam 
_cabin t lights, indicating that the •top alarm ha• been re­
moved and releaaes the relay in the motor atop circuit, ex­
tingai ahing the ... trouble desk. ahd floor alarm board or power 
alarm cabinet red lamp and silencing the busser and ringer. 
When the motor again runs at ita normal rated epeed the stop 
eirouit -connecta ground to the lead, lighting the red motor 
atop lamp at the trouble de•k or at the floor alarm board or 
power alarm cabinet and operating the (.AO) relays, which in 

. turn operate the bu~s•r at trouble desk and ringer at the 
floor elarm board or power alarm cabinet. 
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10.2 The release of the motor stop key extingniehea the white 
guard lam» and relea1ea the relay in the motor stop circuit, ex­
tinguishing the red guard lamps and releasing the (~C) relqs 
which in tu~ ailencee the buzser and ringtro 

ll o . P'RIME BUSY GUARD ( PIG. 8 ) 

llol The operation ot a frame buay key at a district t.reme operates 
a rel y in the motor stop and frame buay ciroui t •king buay each 
group of di atricta on the eame aide of the trame, and lighting a 
green FRAME BU5r lamp at the floor alarm board or power alann 
cabinet in aeries with the (FBG) relay which operateao The (FBG} 
relay opented, lights a green FRiltE BUSY GtrARD pHot lamp at . the 
trouble 4ealto 

1lo2 The releaae of the frame buay key remowa the busy condition· 
from th• 41atr1ot frame groll,Pa extinguishing tha tloor alam board 
or power alarm cabinet lamp and releaaea the (!BG) rela7,· ex- ~ 
tinguiahi~g the trouble deak lam.po 

120 ~ PULSE FUSI ltARK ( PIG, 9) 

i2.1 !he Qperation of a tuse at the alarm bar o~ the sender tu.a• ~ 
larm circuit connect• ground to ,SDR • .PULSE Fu:""E ALAPJf LAJ(PS at 

the ~loor alarm board or power alarm csbinet and at the trouble 
desk 1tl aerlea with associated (AC) rela,-a, operating the r~l"Y'•• 
The trouble 4 alt (J.C) relay operated, operates a buzzer and the 
floor alarm board or power alarm cabinet (i.C) relay operated, 

. opu·atee a · ringero When the operated ruse is replaoed, ground ia 
removed, extinguishing the SDR. PULSE FUSE .A.LA.RM lamps and releu·- , 
i~ tbe {AC) relays, silencing the buzzer and ringer~ 

13. §PDERS BUSY {1IG. 10) 

13ol When it is ~eaired to det rsine the number ot buay sqdera tu 
ge.ng key at th• floor board or power alarm cabinet ia operetedo 
Each busy aenfer associated with the ke7 conneota ~d to its 
SDR. BUSY lsmp which lightao Wun the gang k.e7 is reatored the 
busy l8lllpa are extinguished. 

l4o CIRCUIT BREADR ·J.L..lRM (J'IQ. 11) 

14.l When a circuit breaker ( 1n the power cbarglng circuit not 
shown 1a this drawing) tripa, tbe {OB} or (R) rel&J' 18 conn oHd. 
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16. 

to the battery being charged, operating th relqo !his re­
lay operated, lights the CIRCUI'f BBEllER leaps at the floor 
alarm board or power alarm cabinet and trouble desk in series 
with their {AC) relays o~ratlng the 43-~ aubaet ringer and 
the uzsero 

1,G2 When the circuit breaker la closed th• (CB) or {R) rely 
releases, extinguishing the lempa and releasing th$ {AC) re­
aays, ailencing the ringer and ~uszer. 

15.l The operation of a pulae lead or a ground supply f'ue or 
the croaa1~g of a pulse lead with battery in the pulse me.chin• 
battery alarm circuit, causes the operation of the (PIIAL) r -
lay, in'' s.r1es with -the "A" or "B" fuse alarm lamp and the "&" 
or •tB" b&;ttery alarm lam.Po {Duplicate aeta of apparatus pro­
vided - fo-r the "A" and "B" pulse drama and leads)~ The (PMil.) 
relay operated, operates the floor le.rm board or power oab­
inet bell and op rates the (AC) relay in aeries with PULSE 
MACHINE lamp which lights at the trouble desko The {AC) relay 
operated, operates the trouble desk buzzer. 

15o2 'lben the trouble la cleared in the oase of a pulse lead 
croesed from bsttery_or when the operated f'uae is r placed, 
the (P'da.L) relay releases. extinguishing the ~A" or "Bn battery 
or fuse lampo The (2MAL) relay released silences the floor 
alarm board and trouble desk bells ~nd extinguishes th• PULSE 

CHINE lamp at the trouble deak. 

l 6 0 'l'RANSFER ALARM FOR nm i VlDUAL DlYfLIX KOTOR ( FI Go 13 ) 

l6ol Vhen an individual frame duplex motor tails. a circuit is 
olosed from ground at the normally operated duplex motor mast r 
switch, through the JDTOR TRNS. lamp t the floor ale.rm board , 
or power alann cabinet. in eriea with 600 ohms res1sts.nce­
parelleled by a 600 omn reeiatance to te:rm1n 1 #2 ot the three 
pole receptacle on the selector frame motor box. over the 
patching c~rd to terminal f2 of the three po e plut at the 
motor, tbrough the AO motQr unit, to the #3 terminal of the 
three-pole plug at the motor, over the patching c&rd to f3 ter­
minal of the thr e-pole receptacle to excbe.nge d.c. battery 9 

lighting the JIOTOR TmISo lamp as an 1tuiicat1on that an indi­
vidu 1 duplex traae dr1 ve motor baa b•en tranaferre4 from the 
outaide A.O. supply to the exchange d.c. auppl70 

( 

l 
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. When the individual frame duplex motor is restored to s r-
vice, the circuit is sutomstically opened, disconnecting the d.c. · 
bat t ry supply and extinguishing the MOTo TRR'S. lampo 

POWER !RANSFER Ar..A.11M • FOR IUDIVIDUAt COMBilfED COIN COLLECT ilD RilfGIJG 
GENERATOR . - THRU-tmIT SE'l' ( FIG. 14) · ~ 

l7ol Ylhen an in ividual frame uplex motor falls, a oircult ·1e 
olos d from at~er,; at the sterting oontector looated in the A.O. 
control equipment, through the (COB) r esistance, (CCR) at the 
floor al rm board or po v ~larm·• cabinet, winding of the (P'?A) 
relay . to ground -at the nonaall7 operat.cl duplex motor mast&r 
awitoh1 operating ~he rel~y and lighting the lusp. The (J.>'1'.A) re­
la7 operated, operate• the d.o. bell at the floor ala~ board or 
ponr alarm cabinet, and -light a the ( C0-10 lamp at the trouble 

•k in aerie& wt.th the (110) relay wliich operates, ringing the 
ro ble u•k bell~ 

17o2 en the ind1Yidual frame duplex motor 11 restored to aer-
Yioe, the circuit i• automatioally open d at the A.O. control 

g_ulpment releasing the (PTA.) ·rel~ and •xtinguiahing th floor 
alam board or power alatm cabinet (COB) le.mp. The {PTA) relay 
releaaed, silences the tloor alarm boar4 or power alarm cabinet 
beil and rel ea see· the trou'ble 4e lt (DC) relay silencing the 
trouble desk bello 

The · the A.C. p01Jer aerviee fails or :when the volt~ ·yariea 
bo,ond detemiU4 li.Jn~ts 10 a, to .att ct the frame duplex 

riYe mo ors, the ma1t•r ••iton assoeia with the ~lex 
motor• o tes malnng 1ncperat1•e the · in 1Yidual tranafer alarm 
ot figs.. 43 and 14 and. operat1q the ( PJ re:1'.ay. '?ht (JISF) re­
lq operatea, elosea a circuit from ground at ita ll8ke oontact, 
th~ the n nial master.· niich guard 1te7:, KA.S!JIR I!OH t-'la:rm · 
lamp at t~e floor-al~m board and power ala:nn cabinet, winding ot 

,the {WA.) r,lq to battery, lighting the l.Mlp and operating the 
nlq. -~ tmlll ril~ operated, brinp 111 the ell at the floo:r 

'alai,n board or power alarm cabinet and connect• ground to the 
tr·ouble ·deak D.S'?ER ·SWITCH alarm lamp an4 (DC) relay, lighting 
th~ lamp and operating the ,el&7 which in turn brings in the 
trouble desk alam bello 
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18o2 When the master ..-itch guard key ie operated the circuit ia 
opened, extinguiahing the floor alaim board or power larm cAb- " 

n t la.STER ITCH alarm lamp, and releaaing the ( J rel 
which in tum silences the floor. alarm board or power a arm cab­
inet bell and releaaea the (DC) relay and e~tinguiah a the 
trouble desk .MASTD ff.ITCH alarm m&ater ni tch guard ke:, oper­
ated.~ lights a llA.S!ER SWITCH g'll.ard lamp at the floor alam 
board or power alarm cabinet as an indication that the duplez 
drive motors are running ~n exch~ batteryo 

18.3 When the A.O. power• rice is reatore4 or when the voltage 
ia between itg proper 11.Jilta, the master switch of the motors 
is releaatd, releasing the (JISl) rela7. With the (MSF) rel&J 
released and the guard key operated, the f~) relay ia oper­
ated bringing in the tlo~r alarm bo&ri or the power alarm cab­
inet and tlie trouble desk signal a and alarm• as in paragraph 
18.l. Theee signals together with the li~ted gqard lamp in­
dicate that •.c. aenioe baa be n reatored. ~he guard key is 
then reatore, releaai.Dg the (Mal) rela • ext1nguiahing the 
lighted lampa and ailencing the bell• ~• in paragraph 18o2• 

l9o PICK:-OP ALA!Ul (JIG. 16) 

19.l It an incoming selector frame pick-up ring~ lead becomes 
gronnded between the pick-up lead resistance lamp and the H­
lector frame, the {PU) relay o~ratea_in aeriea with the pie~­
up 1 .. d ~ which lights aa an indication of the dlector 
group 1 trouble. The ·(PU) 1~ ope ted, lights PICK-UP 
ale.:rm lampa at he floor alarm board, or power alarm cabinet 
and at the trouble dealt in aeries With their respective (AC) 
relays which bring in a bell and buzzer at the alal'll board or 
trouble deako When the pick-up lead ia cleared, the (PU) re-
1,y releaaea, extinguishing the PICK-UP lampa and releaa1ng 
the · (AC} relays, in tum silencing the ringer and buzzero 

20. T~ST FBaME AilJUI {FIG9 17) 

20.1 en an automatic teat circuit taila to complete a rou-
tine test due to a failure of itaelf or in the circuit under 
teat. the (TF) r•lay operates in aeriea with th• teat frame 
alarm which lights • . The ( TP) relay operated, ( "Y" Wiring) 
opera tea the ( TF-1} relay wbieh light a TES~ FRAlll alarm lamps 

t the floor alarm board or power alarm cabinet and at the 
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troupl desk 1n series with associated (AC) relays whieh bring in 
a ringer and buzser at the alarm board or cabinet and trouble 
desk. When the teat circuit reatores to nonn&l or .proceeds with 
the test, the (TF) relay releaaes, releasing the (TF-1) relay, 
extinguiabing the TEST FRAD lamps and releasing the (AC) relays, 
in turn silencing the ri,iger and buzser • 

2lo POWER BOARD FUSE .A.LAD {IPIGo 18) 

fhe operation of a 24 or 48 volt fuae at the po11er board 
operates th power alarm cabinet (E468.) r l~. This relay oper­
ated lights designated lamps at the floor alarm b rd or power 
alam cabin t and trouble deak in aerie• with asociated (DCH) 
rer ye which bring in bell larmao 

• , f 

The repl&o et of the operate! fllae releaa a the E'68 relay, 
extinguishing the lamps and releaa1ng the (DOH) relay~, ail.&cing 
the bellao . 

2!o COIN' POWEB FAILURE iUIM (!IGo 19) 

22ol Positive Coin Batt J7 

W]len positive coih battery fails, the (+CB) relay r leases 
operating the (CBA) rely in eriea with the floor alarm board or 
p wer larm cabinet (CC~) lamp and asaooiated (AC} relay, light­
ing the l~ and operating the relay. T~e { C) rel9.7 operated, 
b:r-inga in the lann board or cabin t ringero The { CB.A J relay 
oper ted lights th troubl desk COI PO lER FAILUR! lamp and oper­
ates the associated t C) relay bringing in the ~uble desk 'tUZer. 
When th positive coin batte is restored, the (+CB) relay OD r-
ates, ·rel asing the {CB.A} and floor alarm bo rd or power al~rm 
cabinet ' ( ' C) relay silencing the ringer Md extingttiahing the (CC~) 
lampo The (CBA) relay released, extinguishes the trouble deak CO 
PO , FtILURE lamp and releases the (AO) relay. silencing the 
'buazer. 

22.2 N ga.tive -Goin Battery 

en n gative coin battery faila 9 the (-CB) relay releas,) 
operating the (OBA) relay ins ries with the (CC-1) 18lnp 1.imi ar 
to para.graph 22.lo 
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230 ST.A.RT CIRCUIT ALARM ( FIG" 20) 
/ 

23.1 In case the start circuit fails to release within a pre-
determined length of time, the start circuit {KA) rely oper­
ate• and is held operated to ground on the trouble desk start 
circuit alarm rel.ease keJ• The {KA} relay operated light• 
the START CIRCUIT alarm lamp at the trouble desk in eriea 
with the (SCA) relay Which operntes, in turn oper ting the 
trouble desk auxilia~ signal circuit buzzero 

23.2 When the trouble desk start irouit al~:nn release key ia 
operated, the start circuit {KS) relay releases, extinguishing 
the trouble desk S'l',A.RT CIRCUIT ale.nn lamp and leasing the 
(SCA.) relay in turn silencing the busser. 

24rol It •chine switching "B'• ( cordless emergency sender equip-
nt 1a reqtl.ired~ a key at the machine switching "B" 'board ts 

operated, light,ing the CORDLESS a. lamp in series with the 
(EM} rela1, operating the relay. ~he ( ) relay operated 
bringa in bell at the floor &lam oard and lights the 
trouble dealt OORDLBSS EJlE.RGDCT lemp ill series with the {EK) 
rel~, which operates, closing the trouble desk audible alarm 
circm.ito . 

24o2 When the ~ev 1s rele&sed •t thQ ordlesa poaition the 
floor alarm boa.rd CORDLESS • l8J'J'JJ ia extinguished and the 
( ) relay ia released in tum exti~gnia ing the trouble dealt 
lamp and releaai!!g the ( EM) relay openittg the trouble desk · 
audible al.am eiroaito 

+ • 

26ol When the etop contact of an alarm governor• es due to 
the JCOtor a topping or slowing do,m below i ta norm 1 minimum 
l"8ted speed. a rel 1 in the pulae machine .motor atop circuit 
operateso · Thfa relay operated, eon.nects ground to th rad 
PULS:! UAOlllWE TOR STOP lamp &nd· to 1the bell at the floor 
alarm boarp., lighting the lamp and operating the bell 8.hd al­
so conneota .ground to the red PULS! Mi.C!:UNE MOTOR STOP lamp 
in series with the (DOH) r-elay at ·th~ troubled sk, lighting 
the lamp and opera.Ung the relay in tum bringing in the 
trouble de1k bello 
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25o2 When the motor again runs· at ita no:rmsl rates speed, tlie pul'se 
machine motor atop circu.it relay releases. xt1nguiah1i,g the .floor 
a.larm board or power · alarm cabin•t :reel PULSE MACHIQ ll>TOR STOP 
lamp and silencing the ringer and also extinguishing the trouble 
dealt red PULSE MACHIBE KOTOR sroP lamp and releaaing the (DCB) re­
lay in turn ailencing th trouble 4esk bello 

26ol The tailure of one or more pllaaea in the .a...c. poftr leada 
cause a the phaae tsilure de'tlce to operaie, relealing the (ACF) 
relay~ The (ACF) relay normal, opera.tea the (.ACFA.) relay from 
grotmd, winding, normal (ACF) relq, normal A.C. power p:bBae 
taUure gQard k:91; A.O. POl'BR FAILUBE lamp at the floor, 'alam 
oard or at the power alarm cabinet, winding of -the (DC) rela7 t .o 

'battery-, lighting the lamp and operating the relay,o The (DC) re­
lay operated brings in the floor ale.rm board or power alerm ~b­
inet bello The (A.CF.A.) relay operated, closes a cireuit thro~ 
the normal .a.c. power .Phase failure guard key to light the trouble 
desk A.C .. POWBR FAILURI lam,p in •er1es with the (DO) relay which 
operate• bringing in the trouble deak bell: 

26.2 The operation of the phase tailure guard key releases the 
{ACF.A) relay and transfers the floor al aim board, or power alann 
cabinet and trouble desk aignals to the front contact of the (ACF) 
relq extinglliahi:ng the lamps and releaeing their associated (DC) 
relays extinguishing the bells. The operate key lights an A.C. 
POUR PAILU'RI giuird lamp. . · . 

26.3 Whan the A.C~ service ia restored, the phase failure rdeTice 
O,Peratea. 1n· turn operating the (ACJ'f relay. With . the (ACF) relay 
and the phase failure g,;a&rd ~ operated, the {ACF.i.) relq ia 
operated, bringing in ,u ale.rma as in paragraph 26ole When the 
key h restored., the A.O. powe.r failure 

I 
gaard lamp is extillguiahed 

and the floor board or power alarm cabinet and trouble deak aig­
nala are restored as in paragraph 26.2. 

2.7 o D, C. POWER FAILtraE ( FIG8 U) 

27.l The failure of the D.Oo power causes the releaae of a relay 1n 
the power control circuit Which in turn operates the (DCA) relayo· · 
The (DOA) relay operate4:, cloaea a circuit tnm ground, ope:rated 
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27.2 

(DOA) relay, normal D.C. aervioe failure gaard key, floor alarm 
boa.rd or power e.lam cabinet D.C. SBRVIO:t FAILURE lamp, winding 
of the (DCY) relay to batt ry, lighting the laJII.P and. operating 
the rel&yo The (l>CF) relay operated:, br1nga 1n the floor alai,n 
board or power alarm cabinet be 1 and· lighta the · trouble desk 
n.c. ORYICJ! JAILUBE lurp 111 •eri•• With the {DO) Nl:&1 whi 
operates in turn bringing in the trouble deak bell. 

The operation of the D.o. -,e~ice failure ·guard kq tr&n..a­
fers the. circuit for the (DCF) rel~ from the back to ,tht front 
contact of the {DCi) relay, extinguishing the floor ls.11n board 
or power alarm cabinet D. c. SERVI OE FAILURE lamp an ~!eaaing 
tbe (DOFt relay which in turn ailencee the floor alarm 'board or 
power alarm cabinet bell and utingu.ishea the trouble 4eak D.C. 
SERVICE FAILURZ lamp and releases the (DO) rela,: 111 t'1rn silenc­
ing the trouble desk bell. '!he key oper ted, lights a. D.C. ••r­
•ioe failure guard lamp • 

• 
27~3 Whel'i th D.C. 1erTioe is natored, the power control relay 

op•ratea, releasing the (DCA.) rel.a.yo With the (DOA) relay and 
tha D. c. service failure gu.rd key operated, ~he ( DOP) relg- ta 
operated, bringing 1n th6 alanaa s in paragraph 27.1. When the 
key ia re•tored the D.O. S'IRVIOE FAILURE guard lamp is ex­
tinguished. and the floor al.am -~Oard or power alarm cabinet and 
trouble deak a1gnal1 are reatorecl. aa 1n paragraph 27 o2o 

280 EDRGJIICY LIGB'fil'G l't1Q ALARM ( FIG. 2&) 

28.l If an rP,ncy lighting tuae operatea, the lEL) nlQ 
lease•• closing a circuit to operate th (ELA) relay froat 
ground, winding normal (IL) relq, floor ale.rm board or power 
alarm cabinet DDGENCY LIGH'l'llG PUSE lamp winding ot the {AC) . ' 
relaJ, bringing 111 the floor alarm board or power alam Cf:l,lnet 
rinpro 'the (ELA) relay operat•d, lighta the trouble deafc 
ImERGBriCY LIGHTING FUSE lemp in aeries with ita {AC) rela7 • 
bring1nJ in the trouble desk bu•••r• 

2s.2 · When the operated emergeng lighting tu:ae baa een replaced, 
the {EL) relay opera.tea, releas111.g the (EU..) rela , eningsiiah­
ing the lamps and releasing their asaooiated (AC} rel,qa, in 
turn ailancing the floor alarm board or power ·alarm . oa1in t 
rin~r and silencing the trouble deak bu.Hero · 
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29. SELECTOR OR LINE FINDER TnIE ALARM ( rro. 26} 

29ol In oaae a selector or line tinder fails to release witli1n a 
predetermined length of tiae • the selector or line fiilder (.A.) re­
lay operatea, connecting grqund to the deai~ted alarm~• in 
series with th 1r assoolated ·(AC) relaya at the floor alarm board 
or power alarm cabinet and at the trouble deu ligb.Ung th• lami,a 
and op~r&ting the relays. The r lqa operated, bring in their 
aasoc1ated. r1nger and uszero 

29o2 en t eelector or line find•r releaaea, the 
releaaed, in turn extll.lP.iahing the 1811Pa and r 1 
relqa, . s1lenc1ng the ringer and 'bu,ser. 

In caae the CDS) bro.ah ot • individual line switch becoua 
gromuled. aa the• switch hunt• -tor an 1clle district . .. a rel&7, in the 
line a 1 toh ala.nn oircui t operates then lock• to ground over lead 
! through th& line nit ch ala:nn releaae· kq., !he line nit ch 
alarm oirouit relay' operaied, lights the LID SWI'?CH AUJm l-.mp 
at the floor alam board or power alazm cabinet oyer lea .t in. 
aeries with the (LS) relay which operate•• !he (ts J re}ay oper---· 
ted, operates the (LS-1} relay. The (LS-l) relay Ol}erated, 

lights th LID SWITCH ___ ..._I.al. lamp at the trouble a.u lil ri•• 
With he ( O_J relay which operates, operating a busaer at the 
trouble de • !be (.LS-1 ) re;i.ay operated, l ao rings tlie bell at 
the fl or a m boar.d or power al .rm cabinet • 

. 30 • 2 b LID &Wl'lOH ALARM RELEA.9 key ls ~.leased a.tter the indi­
vi :ual lin awitch has been ol:eared of trouble, releasin the 
U.ne switch alarm circul t relay in tum releasing the (LS) and · 
(LS-l) rel.qs and extinguishing the tioor alarm board LINE Sl'I!CB · 
l~ and sllenoing the 4Z-F auba t rin8'r and :xtingililliing the 
trouble~ deak LIBE SWI'?CJI lamp an releasing the ( OJ rele.y, si­
lencing the lunel!o . 

31 $ VOLTA E A.Lillffl ( :PIG. 28 ) 

31~1 High Voltage - When the pot ntial acroas the coils o~ the 
Weato11 T lt:me,er relay equala 4-9.9 Tol t~ the ( C) uu1 (L0-50) 
ooutacta ot the voltmeter relay cloae and the (B) relaY' o~ratea. 
!he (H) rela7 operated, operates the (m,) relay 1Jl aer1 a with 

. , 
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the HIGH VOLTAGE l1µnp at the floor alarm board o?' power alam 
cabinet and the winding of the (AC) relay, lightil'lg the lamp -
and operating the (AOJ rela,o !he (AC) relay operaied, gp~ 
ates the ringer at the floor ala:nn board or power al rm calh · 
hl,to 'l'he (Hr.). relay operated, alao light• the VOLUU I.r4Jfl i . 
the trouble deak 1n aerie a w1 th the (AC) rela7. The (A.el -r. 
operat•d, operates the busser at the trouble dealt. When the ~ 

· pote tial d.ropa below 49.9 ~olta, the (H) relay release•,~ 
l•aing the {HI,) au (AC) relaye. The (BL) relay releaud. ex­
t1ng11iahes the l8Jl'Zl)a and the (AO) rel81' r.eleased, 11leno.1 ·iu # 

' .. ringer m:ul 'bu1ser. · · " 
' . 

The alJuatment of the con-ta.eta of ti. ato~ 30 ·TOl tmeter 
relay shouli be auoh that when the potnt1al la between the 
limits ot i5.l and 49.l YOlts, the {L) mid· (H) relays do not 
operateo (bcnmd. 11 ., Ronnected. to the C am of the TOltmeter r -
lay throu.gb the 18~ reaiata.nc to redu~ ,parking at the con- · 
tacta. · 

29, . 30, 31. 

32ol !he failun of rillgiJt.g gtnarator CUJ'nnt, -releaaea th& (RG) 
rel Yo !he {ltG) rel&7 rel.-sed. open.tea the (Ra) relay 1n 
aeriea with the ttDTGING GBD'Rl~R lamp at the floor alarm board 
or power alarm cabin•t an.a th• (DC) relay, lighting the luip 
snd operating the relay. · · !he (DC) relq operated, o~ratea the 
bell at ihe ~loor alarm board or ~r alam cab1neto Th• 
{mt!) relay operated, lights 'the trouble 4e1k RilfGilfG lamp 1a 
aeries with ita (DCJ relq which opera.t•s, perating · buscar 
at the trouble desko 

downloaded from: TCI Library - http://www.telephonecollectors.info - Source: Connections Museum, Seattle, WA



~-

' , 

( 22 ;rages~ · P~e 17 ) 
· Iaaue_!_BT 451?23 

Replacing all p v1ou 
i SU a. (*) 
S~ptember 17 1 1923 (•J 

32.2 When ringing ~er.a.tor current is restored, the ( G) ay 
opera.teat xtinguiahing the RllfGING GERlmATOR lamp a d r leasing 
the ( ) and { DO) laya. '?he (ma.} relay releaae\i,, extingu.1 • 
the trouble desk GING ·l8lllp.,.,and releas~s the (DC) re •7• Th 
{Del relay5 released, a1ience the ringer and the buzser t t 
tloor alarm board or power alarm cabinet and at the roubl 
reapeoti•el70 

· 33 i, INDIVIDUAL !WO-P.&Rff ilD FOUR-PAR'ff SUI-SEr,EOflVE 
30) • 

. 
-J 

33ol Th failur,, Of machi • ringing ourr nt releaaea the ( ) rel • 
The (MR) relq released, r•leae • the ( -1) r.ei-e.,. he ( -l) re-
lay released, operates the (ma.) rel~ 111 aerie• with the DCB 
R GING lamp at the floor alarm board or pow r alarm cabinet and in 
series with the winding ot the (DC) ~relq~ lighting the 1 an<i 
operaUng the {DC, relayo !ha (DCJ J'elay operated, peratea th• 
bello '1'1:te ( R1IA) relay operaiedt lights the RINGI G laatP, at ,the 
tro l desk in ser1 • with the win41ng of the { DO t .relay which 
operates. The (DC) relay o"rated. operatea the bello The (JIR-1) 
re:.ay 1a made low ac ing to prevent 1 ta r 1-.ae in cas the ( ) • · 
rela7 rel aeea moment rll on maohi!le r.ll.l&'ing alternating ouri-ent. 

35~2 When chine ringing current la reatored, the (MR) rel&.7 op n-
ates, ope ting the {llB.-1) relay, extinguishing the MA:CH RilfGING 
LAMP and r lea.sing the (ma) rala,- in ttll"ll extinguishing the RllfG­
mG LAJ!P and releasing the J1>C) relaya, silencing the belleo 

340 POSITIY! Sl1PERIMPOSED CHINK BINGl i (FIG. ;1) 

34.1 !he failure of positive superimposed maahine ringiDg current 
releas s the ( +MR) relay in tu:rn releasing the { +JIR1) relay. !h 
{+JlRl.) relay released, operatea the {R?a) relay a in paragrap 
33.l in aeries i th th floor alarm· board or ~er ala:nn cabinet 
cie•ignated lamp. · Wh 11 machine ringing current is restored, the 
(-tll.R) relay operates, in turn operatin~ the (+Dl) rela7 x­
tingai&lhing the latl,Pa and ailenci:ng the bellao 

36.l !he failure of negatiTe superimposed machine ringing current 
releases the (- ) r lay in turn relae.aing the ( •Dl) relay. The 
(-MB.l) relay releas d, operates the ( mrA.0

) relay as in. paragraph 
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33ol 1n aerie a w1 th the floor alara board or power alam oa'bi11et 
designated llJJIJ)o When •clllne riaging current· ia restored. t • 
(-MR) rela7 operates, in , tun, operating the · (-mu) relay, ex­
ting11iahing the l&111pa •~4 silencing the belle. 

36 • POUR »OARD HOWLP 11:JSB ALARII ( :rI G9 3!) 
t 

36ol The operation of a power e ard howler tuae operat•• 
(HF..l) relay.. The {HI'-',) reli.7 o~rated, closes circuits to 
light the HOWLER 'FUSI alam lamps in seri a with their •••oc1-
ated {AC) rele.1a at the floor alarm board or ~er alarm oab­
l:net . and at the trouble deakG !he (AC) relqa ope.rated, ori• 
i a iein~r at ,11e floor alarm 'tioard or p_ower alann cabinet, 
and a busser. at the trouble dealt. 

36.2 !he replaoerrumt of the operated fus releases the (DA.) 
lay, ext·ingttishixig the HOWLER FUSE la2nps and releasing t.hl 
relays, ailenoing the ringer and the bus~ero 

37. RELAY 

7.1 In order to proteot the ( ) r.ela7 w11ld~•-•~1ch t••4 41~ 
rect ground thrpugh their wiilding, a tuae is pro-.· d baving a 
240 Ohm re,1,tece to bat f..Jt on the alam b~ro Ill caae a 
.abort circuit tao, pla_oe a the lead. betRen the rel~ :wind­
ing and various bu bara the ae is .ope_ratM in tun oierating 
the (A) relay to MO ohm battery bringing it the alann1. 

38. . WLL KICHAKI@ TAlJDEi( .t.LkQT'llR ALAM ( :FIG, S4 )_ 

38ol en the ftil bcbanical !and• Allotter and Link Circuit 
doea not function Jroperly within a predetermined thle limit, 
grc;,1md is connected. to the (DC) relay at t:rou.ble deak through 
a lamp causing a Yiaible and audible aipal to tunctiono Whan · 
allotter alarm circuit is return d to normal py maint•nanoe 
attendant, the •1aible Nld audible ale.:m 1a r•turned to DOJU.lo 

39ol Charge Juse 

The .operation of a he&~- clu.U- charging ttta& at· a b&tter,-
tu ~l conneeta the wU1f11ng of the (.&) relay to the batt•~ · 
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under charge, operating the rel81" o The (A) relay operated., lighta 
the CHABGilfG FUSES lamp ai the floor alann 'bOard or :power al 
cabinet 1n aer1 1 with the . (.a:CJ relay oper&tbg tlle ,&-s;,.:r n~aet 
ringer at th• tloor alarm board or power al.am. cabinet and aleo 
lights the Charging Fa••• lamp at the trouble desk 111 seriea wi\ll 
the {.10)' nla,. operating a 'busser at the trouble de.akc. 

39o2 Dieoharn NH 
!he ope~tion of a diBobarge fu8 in a batte'27 • rib,Jll11:K 

J&ll•l 01>-eratea the {A) rel.,-, lighting the floor alas .oa 
power cabin•~ and trouble cieak DISOHA.BGE FUS l~• and P•~~.nlU..t.11« 

- .the tunctiona similar to those daacrib d above. 

39.3 The repl~ceirtent ot the operated tuae releases the (A) "lay 
extinguishing the laape and releasing the (AC) relaya s1lenc1Jlg 
the rin~r and busser. 

AI.ABM QOVEmfOR FOR FlWfB DRIB MOTORS 

40.l Each frame drive motor is provided wl th a dolll,l throw oentr1- · 
fugal contact nitch, located. on the motor hatt. 11• the 1UOtor 
is running at or above its noi'mal peed the contaot l• held cloaed 
to the "run" poai tien t.ue to centrifugal force. Below th1a normal 
apaed, .the force ia not n.ftioient to hold the nitch oye:rata to 
the "run" contact at1d nitch closes to the "atop" contact. De 
spring ot tbe switch ia adJuatable within certain liaiia ed. 1• to 
be set so t•t the oontaot changes from the "rmi" to the "atop" 
poa1t1on, 'Whtn the speed ia between ?M, an 96j -ot the normal mo­
tor sp e4o 

DISTRICT :r,mOR STOP ~ mg Bllffl{ l'IGYJll l 

4lol When the di~tfiot frame drive motor alowe down aufficiently 
below 1 ts normal spe d, the ttatop" contact cloaea to ground opera­
Ung the 'lJIS) relay and the {l.B) r laya !he (:US). :rel :y operated 
light the llain ..ll.arm B " tor op Pilot lamp ( red) and the 
Floor Boa d "llotor Stop" lamp {red.). The ( P'B) rtlqa perate4 
disconn ct be.tter.r from the tat lads to the line a itches. and 
conne t . ground to the test leads •• a buay condU1ono 

4J..Z The o~ration of th• (U) kq 11ghte the floo:r boar ttJlotor 
Stop Guard" l&mp { 'lfhi te ) and releases the ( Jl8) r lay o 1f ( ) 

rela1 rel aa d. extinguiehea the main and floor el.am boari. "llo. r 
Stop Pilotn and "Motor Stopft lampa. 
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41.3 When the motor again runa at or abo-Ye its normal apeed the 
·''Stop" contact 1s opened · and th& KRun" contact is cloaedo · !M 
"Stop" contact opened releases the (FB} relqs~ The (PB) re- · 
lays relaaae4 removed ground ~rom the teat lead• and eonnecta 
battery to tae l.adao i'he "Run" contact closed reoperat • t e 
(MS) relayo '!he (JIS) relay ope:re.te4 &gain, lights the mai 
alarm board "abtor Stop Pilot" ad floor alarm board tor 
Stop" lamp1 as aignals that the motor is a in rmming at its 
normal speed. ~he (lIS) key released releaaea the (MS) relay x­
t inguishing the lampa and restoring the oircnii t to nonnalo 

4lo4 'Ehe opere.tion of the ( F.8) keys operates the ( FB) rela a 1f 
unoperated or holds them operated if they are ali-eady operated. · 
The (FB) rela1s operated function as described in paragraph • 

41.5 In case of cable failure i.e. cable becoming grounded, the 
(L) relay opera.tea 1n series with the aeoonde.ey windillg of the 
(FB) relay-. The (L) rel8J' operated lights the "Floor Board 
Frame Busy" lansp (peenh ~ (FB) relay operated fun9tion1 aa 
deaoribed in -ragnph 6. en the ground ha• b en remoTed 
from the · cable the (L) and ( F.B) relays release and the circuit 
i res ored to normal~ 

JlOT.Z: The cable failure oircui t ha.a not been designed yet ed 
th, operation of the {L) and (F.B) relays ia baaed on the 
auppoeUion that the cable failure c1rcu1 t will ta.notion 
1n this mmnero 

SCELLANEOUS FRAME )l)TOR· STOP ADD FRAD BUSY PIGURil 2 

42.l When a miacellaneoua frame driye· motor alowa down aufti-
cientl7 below its normal apeed the atop contact eloaea operat­
ing the (MS) relay and the other relay• in parallel with ito 
The (MS) relay operated functions as described in paragre,ph 6Q 
The {PB) relay (Y-l wiring) operated oonnecta ground to the com,. 
mon (MB) leads of the ("A" aenders)o The (FB) reray (X wiring} 
operated connects gr<nmd to the (MB~ leads of the eubur'ban and._ 
"J\." senders. The (FB-1) and (F.B-2) rel'1'• operated connect 
ground to th• 1nG.ividue.l (MB) leads of the"-'" senders. 

42.3 1th the (MS) key opera.tad the circuit functiona as de-
scribed in para~:ph 6. When the motor again runs at or ,-bo•• 
its normal speed the "stop" contact open• and the "run" oontaet 
cloaee. The (MS) relay now functions as described in paragraph 
8 and the other relays release. 

.... 
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43 ¢ l en the "B" aencltr and local tandem acm4 r driT motor alowa . 
own eufticiently below no~l •peed the "Stop" contact cloeea 

operating the (MS) relaj; and any oth•r relays in parallel wt th 1 to 
fhe ( ) relay operat14 ttm0Uon1 as described in paragraph 60 
The (SB) and ( SB-1) relqa (X Wiring) operated col'l.nect ground to 
the sender leadao '.Ph• (SB) relay(¥ wiring) operat d c01meota 
ground to the lead to the (PB) 'relaya and to the ( , jaok of , th• _ 
eenderso !he (SB) relay (Z wiring) conne t~ ground to the leaa.1 
to the senderso 

' 
4-3.2 When the (M.5) key 18 operated the {llS) relay flmctious ai de- . 

scribed in paragntfh "• When the motor again runs at .o:f'! abo,:e 
normal speed. _the (MS) rela_v rtQperates and the other relays -in the 
cireui t raleaie. Prom thia point the operation of the circuit 1a 
the same as described in paragraph e when the (MS) key 1a reatored 
to normal. 

44. PAJEL LINE FllIDER ill> DI ?.'RICT KOTOR STOP PIG'Ql!E 4 

When the pan 1 line ~inder and district driv• motor slows 
down autf1oiently below its nol"JD&l apeed the atop C01J.tact oloa • 
Qperating the ( ) rel8.1' and the (B) nla;ya. !'he UIS) relay 
operated. functions as described 1n para,,raph &. '1M (nl relays 
operated connect ground to tht (JIU l•u ot the line t~•r•• 
The operation of ~• (KS) uy oa~••• tha (llS) relq to :t.anotlon 
.aa deacribed in pan.grapll 7o • the motor again nm• at l'.. 

above noxmal apeetl the ( n )· relay• r.i .. ae and. •h• (lit} relay 
'tunctions as described 1n parasr,.ph Bo 

5Q JllTOR 6'1'0P .ALL.'W JOR PUwll) ~CHID~ FIGUQ 6 

46.l en the pule• •ohine lon daa auffici•ntl7 below the !lor- . 
mal apff4 the contact closes operating the (PP) rel 7• The (PF) · 
relN' operated opera.tea the bell at the floor alarm board or 

· ponr al rm cabinet, and l ighte th• "Ko tor Stoi," 1811.P at the \ 
· floor al rm board or powel' alarm · cabinet and. the la,ap ·at tii. 

trouble d..eak. When the motor apin ran• at or above . 1 ta normal 
speed th• contact 9pe.Ba and. the (PF) relq releaeea, extlll@'\liah-
ing the lanips and 1topping the--1.9.1J1gi11g of the bello · 

.. .., "'-, 

' --
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