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!his 1.1. ot o. ahee � waa-' prepared ·from Issae 33 of 1' .. f5022i6 

!.S OF OPERA 1'l 01' 
· 

- · 3IIJNAL CIRCUIT 
· .  · · !fo.t-or Stop A:W.m and Frame BU8)' oc 3•1 ctora - ror use With Line Finders -

.··Pa)Sel 11a.ohlm switching· Syete·m. 

. " 

... . . .. ��... OP c.mcun• 

· .- 4 ·: 

?hese c 1 roul ttl aire ua ad to proyide aud.ible alarms and vieual 
· eignala whenever a trame drin motor 1la.a 4own below its normaJ; 
speed, o·r st.ops1 and al o to proYide meana tor automatically 1m.. 
posing buey condition• on the frames atfecte4 b7 the. particular 
d�ive motor ae long as th& motor la runli11'8' belGT its normal 
speed, or ta stopped:.. 

. .2o - · 

· · 2@ l Tht:)se cir�il1ta. function wi.th local circuits. and ha•• no work-
ing limits., 

. 

>$ .• 
. ·· • .  

11''.HPAl 

The priac:lpal funetlona ot these oi :n:su.it� are as tollowss 

3.1 To proTide a1ldlble alarm algnala when trame motors slow down 
below normal spaed or stop. 

3o 2 To provide Ylaual signala when 
a peed or e top� 

3e3 1ro ma1ra the tra.mes affected busy when moto�s alow clown belmv 
nor!DS.i spaedo 

•• 

1'hese circuit!· will tumt ion wlth tba tollowiig o1rca1tar• 

•·l Standard d1strlct c1rou1ts. 

l .. , 
'· 

Rep _g ____ J! ... r ...... ~.!!.9.!!!_ 
h J le s ~ ~___.{__.J_' ___ _ 
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•Ir ·•.,: 
6.•.·. .fhe operation ot the motor atop· lr•J' o�n···: lead s-:1 f:rca t�• 

atop contact ot the larm goYernor, releaalJJg the .:,(119)' relay 
extbguishiag the larm lampa_ and allencing the rlnger. '!hat the 
atop alarm bas been remoyecl 1• lndioated by the operation ot the 
motor atop lch al o lights a white motor atop·1� at the 
floor.al rm board. 

· 

6.5 When the motor .
. 
;agaln··�� aboYe t'he oritioal ;·p.ed,.the ".atop" 

· o�ntact opens and th ''rWl'' c mtact oloaeao · .1.'he (MB) ·:r l� releases 
when the stop contact opens 1� turn r l•aeixg the (DJ. relaya· ot the 
at'teot · tind r circuits . 

· 'l'he (118) ·�el l operates .it mo-
tor stop alarm has be n remowct, aa aoon aa .. .tlie co�t ot �· oloaecl 
tro batt rt• winding ot the (MS) rel lead &t o�rated :!Dotor st·op 
k�y, lead A9 run C mt ct· Of th alarm gOTernor· ot .. the. motor ahatt to 
gr mnd. The (its J r lay operated, llsht the motor •top alarm lamps 
· c.t operates tm ringers. ind1oat1tg t·hat the mo�or is ru.nnl.Dg w1 th 
ita stop alarm remo do · 1' release o.t the motor atop key extingul-
1h s t it t·op g'1 rc.t lamp and releas · the (MS}. relay,. in turn 
estinguiah the motor top lampe and silencing the ri�erso 

7 • ALA.RM 

ON OF WHERE NO J.10'.rOR IS LOO ATED 2 w· 
• '  I ' ' ._ • .J • 

7o l l'hen the drJ.Ye mot Or Ot & panel line t .inder selector'''.· traine sl OW8 
dO?.D billow th&. critical speed and· .it this .. motor .rurniehe s  power di' ive 

· to �he · slde ot an adJaoent treme, the (FB) relay :Ot -the adJacent 

· traq oper t,e , connecting groum· to· th (11.B) rei•1s of a.ll .line tlnd ... 

ere in th. grOLip t ansterring call to be othe·r eide 
·
.of the. trame, 

during th ti the motor topp d or l"Qnn1� below ·the critical 
apee a d ·so ibed in paragraph 6. 

� a. WITH STOP . 

• , .
. . 

• \ I l • 'i 

• � ; ' . . 1� ... i \j__ : 
Bctl When the drlv• motor or.• ci_tatriot _,frame; }\Seci;--with Pflll8l line 

tlndera slow down low the crit le l apeeci; the (lmJ rela7 (figure ' 
3), operates a d scrib d 111 paragraph 6 •. -i. 11.ghUag the motor atop 

. al rm lam and op raiizg a rlqr r at·.tb8 .floor· �arm .�oarctand at 
the trOlible 4e le I d.ea ribed 111 paragraph ·6•3• The Ope.ration . t the 
motor atop· u7 a a the (MS) r la, es:tinguiahea tm alirm lamps, 
ail nc • ring a. nd Ugh a hite mot •top guarCl 1 &• 
d scrib cl in paragraph 6•'-• I the motor ,..ain runa with 1ta motor 

( 10 )'ag••~ Page 3 ) _ .. 
Iaeue 2 8T 502296 · 
Ju.ne 2i; 1923. (•) 
Iteplaclng all ~••io\ll . 
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R plac .bg all previowa 

1asue1. · 
1.:.· ;, �·· I • .:. , .. 

atop key Qperated. the om} rela1 operatea aa soon as the run co�­

tac t cloaea, lightlig th• alarm lamps and operat1zg the ringers 
UDtl l the motor st,op k•J ".l•·: released ••· described ·111 paragraph 6. � 

9.1 'fhi• ·ttgure ta us·ed with sender tr._ ··tor t.he motor stpp alarm 

as bere1natter described and also uaed witb the drlYe motor1 ot ot­

tlce, sa busy, tranilator. tinal, and lnc cming ezcept cordlea• 

aelector tram••·· \Yhen a sender or selector trame drive motor 11•• 
·4om below the cri:\lcal apeed, th• stop contact ol�aea operatlng 
\he (US} rela1- (Flg\ll"e 4r') aa deacrlbed. 111 paragraph 6ol, lighUng 
aend.er or aelecto.r trame motor stop alarm and operating a 

rlnger at the ·rloor alarm board and at the trO\lble dealt as cla• 
acrlbed ln paragraph 6e3o �be operation or the motor atop keJ re­
l••••• the (J.IS) relq and alao extinguishes the alarm lampa si­
lences ti. r1ngera and lights a white motor atop guard lamp aa de­
scribed in paragraph 6.4. It the motor Nl18 wl th its atop alarm 

· ,,.. r•o•ed, tba (ltS) rel� operates as the ru11 c antact closes, Ught­
iJJS the alarm lampa and operating the rlngers untU the motor stop 

· lm7 ia released aa 4eecrlbed in p1.ragraph 6.5. 

lOa 3 

'?WO 4 

10.l When the drive m otor or a three d1g1� "A" sender frame slows 
cloTl1 belos tbe crii lcal speed, tba (US) rel� ... operates {Figure 
4), aa 4e1crtbed in paragra];lh 6.1, lighting an ''A•' sender trama 
motor atop lamp and operating·• ringer \he tloor alarm DOar4 

- and at the trouble desk aa described in paragraph 6.3. 

10.2 'At the same Ume. the (FB) "·relay ope:rat.ee trom 'M.ttery, wind-
bg, atop contact or the alarm go•erni>r o:n the mo\01" shatt . to 
groad.. �- (PBl rel&)' la he ld oi:era\e4 as long as the stop ·con­
tact ot \he alarm ·IOYernoi" ls closed• emnectlag ground to the 
comcui U8 leacla ot the "A" aeu4er la the .groq en that side�: ot 
t·he trame., operat118 t·he sender {le} nl•a ma�i� them test baa7• 

lo.a · l'h• 0-peration ot tbe U'tor at3p-., rele:an�• ·the (!.13) .relq 
ad. alao est·bgulah•• ihe alana .lamp.s.� •Ueace3 th.e ringers U4 
Ughts 'the 'White motor stop guard �lap ·as a-seril»ed in paracraph 

· 6.4o V.'hea the aotor aga!n ruua a'N'M t.l» :cr�:ti<eal speed. tm 

10 

( 1 
• 

.•·· 

• ~I 

"· 

lamps 

DIGIT "4" SENDER mw; MOTOR STOP Awu.t 

QEBE HQTOR DR tVING . FR;P,ES IS IslXlATED {FIG91 11 A.'iro -5). 

., . 

• 
.,. 

'• 

I 
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(FB) rel� relea1es when the stop contact opeut, releasing the 
aencier .(MB) rel�s and the (.P.2$) re lay .. ��r tes i.t the motor stop 
ke7 1s operated. as soon as the run o ont· ct ol oae , , lighting the 
alarm lamps and operatiig tbl ring ro until the motor top Qr 11 
released, as described in paragra�.6.5o 

11. MCY?CR 

OJI EA.CH .. 4 and 

11.1 When the driYe motor ot a -�" sender frame slor1a down .below 
the erit ioal speed, the (118) r lay -.op r tes (.Figure .ft) as des• 

d in paragr iii 6.1, 1 ightl� a "B". aender .frs..'1;1�· motor stop 
lamp and operatlDg a ringer at the t loor alarm nd -at - ·the trouble 
desk as d scrib d in ragraph 6.3. 

llo2 At the time, (SB) relS\f operates (Figure 6} trc:m battery 
winding, stop contact of the alarm governor on the motor -shatt 
to groundo 'l'h.8 (SB) rel y operated, is held o�r tec1. as long a:s 
the atop contact ot the larm governor is. closed, ocnneotlng 
ground to the (MB) jac ot each sender on the ame side ot 
:tta.me. making the enders te'' c busy and Qp rat 1ng t (PB) r lay 
ot the cordless allotter :circuit and the other eordl as al lot­
ter on the aame ide · t�he· frame. transterr1ng allottme:it 
or sender sel ctors to the, other id of. the cordl H· .frame. 

11.3 The operation of the motor stop lte;v re es, the (!18) rel� 
and also ext1J>8ulahes tha alarm lamp 9 s1.lenc s tbe ·�lngers and 
lights the ·wh ta motor stop guard lamp s acrlb cl .ln paragraph 

-604'0- When the motor ·ruus abov·e the oritieal .speed, the (SB) re-
1&.y ralaases when the ,stop cmtact opens • .releaa.ing. the {PB) re­
lays of tha affected cor lesa llotte a an� r mofts t:he way 1 

coudi Uon from the r l1B j ck. 1'he 013) r la1�-·�o rates. it 
the motor stop key remains oper ted� s oon th run c c:ntact 
closes, lighting the alann,. lam and operat1Dg. th ringe.ra \Ul• · .� 
t11 he ?!lOtor- stop key is r le sed. as de cribed ·in par�raPi .6�5; 

NO IS l 6 • 

. . 12. l · "· When a d.rlye 
-
motor .. of a "B" aend�r t ame _ .  lowa ·

down below 
t-he critical speed and 'it this motor furnl he pow r ive to 
the same aid ot an adJacent traim, the (SB) relay of the -4Jaeent 

J 

12. 

\ 

e 

WHERE ltOTOR IS LOOA'l'ED SIDE OF mAtm, 

cribf.t a 

.. e e pa 

the 

1t 
s 

s of 
e 

. . ' 

srOP ALlRU 

ow SIDE or PRAl1E WHERE !lOl'OR 

e • e a 

,S 
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Replaoing all predou.a : 
lss.u.e s • 

trame operates, making the aenaers on the s14e ot the trame 
te at buq durir:g the ·tl•- the motor 11 ,9toppecl or running 
below the critical'.epeed •as described in par�raph �· 

l3'e' -�B" li!?IJJE ?.lCJl'OR ALARM 

HAS OF TEN PER 4 and ? 

l3e l When the dri'fe motor or a. "8" ·.ender tra� ba'flDg �"cap.. 
aclt7 ot ten. senders per trama slows down below the crnical 
speed, the (USI rel� operates (Figure 4l as deacribed. in par­
agraph 6.1,. lighting a "B" sen der frame mot or atop lamp and 

, ope rating a rluger at the tloor �larm board and at the trouble 
dealt as deacrlbe4 in i-.ragraph 6.3. · 

13·2 At the same time the (SBt and (SB-l) relays operate (Pig-

.. ; ' 

ure 7) trcim batter1, reape.ct1Ye w1nci1ngs, atop ccatact ot the 
alarm goyer nor on the motor shatt to ground. !he (SB) and 
(SB-1) rel•J• are then held operated as long as the stop con­
tact · ot the alarm gcwernor. is cl oaed, connect 1ng ground to the 
teat terminals ot the sender on the ea� side ot t.he trame. 
malrlng them t est b�•7• 

ia.3· The operation ot the motor stop lte7 releases the (lt9) re-
lay and alao'estinguiahea the alarm lampa, silences the rlngera, 
and lighta a white motor atop lamp as d�scribed in paragraph 
6.4. When the motor again rune abo•• the crlt ical speed, the 
( SBJ and {SB•l) rela1a release, when the st op contact opens 
raaoylJg the btas7 cancliUon troni the sender and the o.:s) re-
lq operat.•• 1t the motor stop 1my reinaina operated aa soon as 
th• ND contact ol08ea, light lqr tm alarm lampa and operat1rg 
the r lige:ra Wlt 11 the 1lotor a t.op key 11 releaaecl as described 
ln paragraph 6. 5. 

14. "A,, 

' and 

14•1 · When th• 4.rhe motor ot a two digit "A "•·••ncler tra'l"9 haT• 
lng a capacity ot t ift aend.era per trame slows dOtnl below the 
or1t1oal epee4. the (ltS) rela7 operates. (¥igure 4) aa described. 

( 

.SENDER • S1'0P . ..; 

WHERE FRAl1B CAPACITY SENDERS F'IWIE (PIGS. 11 J. 

' t 

· no DIGIT S!E>ER FI\A.utl l10fflR STOP AWW 

ABBAIPEP Fqt fIJE SE?JPEB9 f■ lJWRI, WHEltE MOO-QR IS LXATE!• 

£PIGS. 11 8). 
) 
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) · . ln ��r 6.1, lightii:g a two digit. "A .. sender fr� motor etop 
, l&r.m and o�rating a ringer a the tloor alarm board and at the 

tr-oubl de le as de cr1bed in par8graph 6.3 • . 

14.2 At the same tlme9 the (PB-lJ rela1 optr t d. (t1gt.1re 8) trom 
batt 171 ind1111. stop contact· ot the alarm OYernor on thft motor 
ahaf't to groundo 1'he (.FB-1) relq operated. la held operated as 
long a the atop cont ct ot the alarm goyernor ia cloaecl connect­
iig grclmd. to the ind1T1dUa.l •lre b'HJ' lead.a. ot thl aen4er cir• 
cu.it _on

. 
the 83..'IW aide ot the trame, maltlig them teat bu 1• 

1._3 · 
· ·. The operation ot the mot or stop k97 rel · sea tm (its) rel&J 
4 lao ex 1 �aisne • tbe l rm l.Uip•• all tbl r lnc r and 

lights ·moto atop guard lamp aa cleaC1r1becl 1n par raph 
6.4. 7Jhon the motor again runa abo the cr1t1oal apeed9 the 
(FB-1} r l _rel as s when t atop contac o •• remOY1 the 

·bu '3. oond.1t1on rom tbe UB le ds ot· th• 1 nclera an.4. the ) 
·relay ope at it thfi' motor atop b7 main.a o t•di � a oon 
u the rutg co·nt closes. Ught1• alarm l� and ratbg 
r� ra until t motor stop� ls releaee4 a 4 aor1b84 ln 

· 6. s. · · · 

. PER FIWJE 

When the drlY m'tor ot at• ·digit sender ·a1owa 
down· low t crit lcal 1peed, and 1 th1 a niotor tu 11he 
p er cli"lYe to t s tide o'f an ad.Jacent·, tr. 'the (FBwlJ 
r•la)':.ot lie adjacent· trame. operates,· naki t.he a nclers on 
th ald o'f the trame bl.tSJ, during· the ti.me the mot or. 1a stop.. 
pt or running below the cr1 t1cal 1peed a 4 ecrl\) 4 �n para­
grap: 11• 

16. UOT 

16.1 •lowa clown below tba 
, ... 4•-

15. 

j 

) 

J 

8 

• 
a a 

• 

" " SENDER FRAME l10!'0R STOP ALAJW 

SUDERS 

a e 
g 

s 

_, \ 
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.1923. • 

Replaci� all pre•lous 
1sawt•• 

a white motor stop alarm aa 4eacr1bed 1n paragraph D••• I� 
the motor runs w-ith the motor •top ke7 operated.. ttbe (J:s) re­
lay ope rat ea, light lng the alarm lampe and operaU:tg the r.btg­
era llnt1l the motor stop key is ·r·eleased as descri:b9d in 
paragraph 5.5. 

17 • "J..." 

ONE 4 AND 

11. l 1.'hen the drhe motor ot an ·"!:." sender slow• :dawn below the 
crl t 1cal speed, the (l:S) r.elay O)llratea as descru.e·d in para­
graph 6.1, lighting an "!" aender frame motor atop lamp and 
operat lng a ringer at the tloor a:larm board and at 't:be trouble 
de slt as dose rl bei in paragraph &.:5. 

17.2 At 'the aa:ne tlme.· the (PB) relay operates (Fi.g.�e 10) 
.tron batte.ry. willdlng, atop contact of the alarm ,:g<oY!!lnlor on 
the motor shatt t� groad. '?he .(P.B) relay ie held �pe,r.ated &s 
lo� as �he ·stop e�tact .or the •1,arm go.-ernor 1s zeiHed,, c cn­
necting groa.114 to ·the r.m-1 lea-d.s ·s.� the control el:ro.u.it :nf -the 
the "A" senders on :the l&."De side er ihe frame :naklrg �ham teat 
bWIJo 

l?o3 1?he operation ot tbl :motor st:ttp 07 releasu i·� tDJ ·re-
111 and als o est�iahe• the ala-m lamps. ailence·s tm r!�ers 
anci �lghta a white mntor ·stop ausr.4 lamp a.a descrited in para­
graph 6.4. When the motor •a 111 N-ns above the e>.'*i Uoal :speed, 
.the (PB) rela7 releaaea. ·.v�$11 the ·1-top contact �pens re•3Yl�,� 
the 'b\la7 �ondition trom the :J.3-1° le.ads ani tlw {1!3, relay op ·­
atea., .lt tbe motor st!)p key re:TJaim �perated as s.oon as the con­
tact· cloaea, liBht :mg the alal"lll la'f�i-'J and operatlDg tbe ringers 
unt U ·.:-th• motor stop key 19 release:i as described in paragraph 
60·5· 

18. uorcm STOP AL.�'f.l 

2 4 

l8ol 1/hen the drhe motor ot & 2 :po'3itlon side 'Jf B'' ·�·�'' posi-
tion eender trs.rne, slows down below thtJ uri tloal spetJd, the 

·(lfS) relay operates as described in parograph 6ol., �ighting 
a?l 0A·' position sender tra·ne motor stop la·r:p and �operating a 

ringer at the floor, alarm boa.rd and a.t t.he tronble ·:�esk as 
..... Q..eacr.J.bed· 1.n paragraph 6.3. 

,•1; 

502296 
June ?.8 1 ) I 

SEI,PER FRA;Z UOl'O;J S.TO.P AIAJUt 

~ MOTOR DJi_I re .......... , ___ FRA.JE ........... " iiilil! _ _ o_N_I;.r ..... L_11_1G_t_m.aE .. s __ 1...,1 ____ -:1~0...i'J .... -• 
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• 

I 
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ie.2 At tha .a time. the (PB} r•laf o,er te19_· (·Flg'..lr• lll trom 
�1.-tteey. wlndiqr. stop contact ot tbe I.arm OT r on· the !llO­
tor sh rt to· groUD4. The (PB) ,.rel• la .ld. operat d •• · 1ollff 
aa the stop eo ao·t ot the al gowrn·or is closed• connect Jg 
groun4 to the • busy back JM)'k' ot each .. a D4e 
register control olrcuit on th• .... a14• of t t 

l8a3 . The operat lon ot the motor stop kQ' re lea ee tbl (ltSJ r -
l:.\V and al ao ext� 1 hea thl .aiarm' lampa0 llenoe tb rlugers 
&..."ld lights tb8 'irhlte motor stop guard lamp •• uacribed in para­

�. gra.p� 6.4. 'Nmn tlie mOtor agam ruu abo•e. the r1t1o&l ape•cl, 
the tFBt relay' rel•as s aa eoo &a· lbe atop tact opena, re-

. mov1 th ou91 c ODdiUon fros ti. u Wi7 3· k ancl the (ltS) 
relay operates 1t the motor atop k.,- rem 1ns operate� aa aoon 
as the ru.n contact olos•a� l18ht1nc tbi alirm lampa ·and operat­
ing .the ri�er1 Wlti l tb •otor atop. kq la rel eed. aa cle-
scr lbed in ragraph 6. 5o · • 

· 
· 

l 9 .1 \V"M u the d.ri •• mot 0r ot a. 1 oc al \an4e?B· aend.er tr&'ne al o ... 
down below the orlt loal speed,· th• Um}. operates aa 48-
aori bed in paragraph G. l, l lghUng a local tand. send.er tra. 
motor stop lamp end. operating a rlncer tbl tloor alarm boar4 
and at tht:l tr���ls desk.as ·desor1tie4 in paragraph 6.3. 

19.2 At t".e sans ttrrs. the (!61.Z) rel opr (Fi«ur• 12), t'rom 
b9.ttary, winding. 1'top oontaot.. ot the al& goY rnor on th• mo­
tor ah.Aft to ground� The f!:613.) rel11V 1 bald operated aa lq 
&.s the step cont is cloaed .• conm.ctl · �ound to the ma'Q baq 
jack ·>f local reghter erHt caritrcl circuit ot each send ·r ou 
�he eeme rd.{7.e of the frame, ?mltltg them test bus7. 

lS1a3 'l!be operation ot th& motor at.op k•J re1*aae1 thl (J.tS) re-
l� and lao ezt1JgQ1ahes i.bl alarm lamps-, -ilenoee· the rl•era� 
and lights a whi motor stop guard i•p as �acr1bed in para­
graph 6tt4o When tba •otor again nlW alM> e thAt crlt loal •4• 
the { 1B) rela, re le ••• en stop c opens, r modag 
tr� bQsy oondltlon from ti» malra bua7 Jacks and tht (KS) r•l8.1 
operaies. it ti. �otor stop key remain.a operat.ed; a aoon a1 the 
run c·ontact cloaes, light 1ig the latyps am operatug tbs �bgera 
u:ntll the motor stop ke;v h raleatJad as de.scl"ibed. · ln pa agraph 
&.6. 
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lleplac !Jg all pre•t ows 
1sauea. 

20.1 When the 4rl..-e otm' o:r a om -�ltlon aide ot u "A" 
poal t1021 sender h alnss 4own bel'ow 1 ta crltlcal speed, 
the (19) rela7 op· ·&s 4escr1M4 -in paragraph 60 l, light­
ing • ·11A." paelUon aena.er .f'zam9 ·aaator ·atop 'lamp ·and e>peratlng 
a rhge:r at tbe :tloor.:e. · · boarcl azul at the tro"1b-l• desk. 

20.2 At tlw sam ti • the {ft} nl47 operat-es, (FJgure 13) .. troJB 
battery. w1nd1ig. •t�p contact or the alarm goYemor., on the 

·motor ·shatt to .grou:Dt. 1'he (FBJ relq i9 �ld operated as 
as the stop cont.act o? the -alam gi>Tern�� b closed, connecting 
ground t� the 'lB bUSJ Jaoka ot the register control cire�lt 
ot the •A" pns1tion senders on the a.me �ida of ·the .frame, •k-

. .. · lng them te-st llls-yi> 

20.3 The opera.t1011 ot ·the motor stop kez .Jl'9leaees the (!.�J relay 

: . · ' 

Etlf;�. A?d 
12-17-24. 

and alao eztlrJgl.1ishes the alarnl a llmcea tbe ringers and 
11.gh ta the wh1te !nOto:r . st op g:.iard lamp as described in paragraph 
6.4. When the .-iaot or again r..ina abo'te the criti c  al ape&4i; tbl 
(PB) relay re leases wben t.he stop c"'nt OJ>ans removi r� t l» 
b�sy colld.1tlo,n trn .the •k• basy Jack• and tbe (U�1 ·r.elq op­
erates, lt tbe·�otor ·•top�k91 �a�tn1 3perated as soon as the 
run contact e1·oses l1ght1• ··the· alartn lamps an·d :>pe·rat i� t.lle 
rblgers9 ·until the mot_o,r •·top la tte leased as d&aerlbe4 !.n �!lra­
graph 6.5. 
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