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Line Circuit - Trip C1rcu1t •· Stal't Circuit - Line Finder Clrcui t ._. Dietrict Se­
iector Circuit - Time Alam Circuit - Arranged For 2 Pa.rt1 Message Register Line • 
Fq'\\ Mechanical Power Driv011, System. ' ·· 

i'ENERAL DESCRIPTlQli 

1. !!'his ·common pa,aiel line tinder and cUstrict selectOJ' pi:rcuit ls QS84 f~r 
passing calls origSJate~ by a d1al subscriber on:·a fla~ or fiidlv!,.dual mes-sage ra~e 
Une in a full ~to'&.1 office. It consists ·ot aix 'fwtttonaujr connected et·~uita 
as follows:- <t;- ·· · · . · · · • • · · • 

1.1 '!he LINE circui.t consists of a line relay (L}, cut-off relay Ceo)• 8.Jld a. 
message register, one Une circuit for eaoh subscriber's line. When the receiver 

: at a calling st~tion is removed from the swi tehhaok, b9'ttery is connee_te4 to t~, .. " 
. bunting (H). lead of the calling line and the associated apr;aratus functions az,iif.\:; . ·· 

starts a line ~bider selector hunting for: the ~~"" on the hunting lead. When •. ·. 
the calling line i.s tellnd, battery and ground fl'dm .the line cirC9-1 t ,is oiseonnec~ed 
from the tir; and :r1ng of the .. )ine, which a\va.1 ts the .closure of talleing bit~-ery f'rom 
the associated district circuit. !be ass.ociated trip· circuit is; also released, th1.as , 

perml:::ngA::•:i:::tt::::i:~:; :::: ::::::: 20 ~LF• ~~/,, ',~c! 
15 trip c1rcu1 ts on a panel. li~e f;;4i.r ~rame of 300 l111e.s. ,~aqh · ~rit-·ttt·~t :I)'. - · ~ · 

- ·- divided into two units, trtp unit ~b~ing ~ccess to the flr•t_--1~:u~es~: a:b~t· ~- _' 
and trir; unit B, having access to · l•st 1-0 lines in ab~'· e ~~l'ffl':·· rcait · 

, • mechanically tri:ps the selector b~es ·of the particul'a.r. ~~;- ··Vi;. ·: ~ te.rm,~nal_s · -
ot its a~socia. ted.. lines ar;r;ear and co{lnec ts to a s tarjfing c-1]r .. • ·: ~t·rc,ut.. 
is equi11pec1 with an emergency y;lug an<l Jack. by means of \'1hU' · .; . ~;e.s:»-, 
cult _oan b.e 1mneoiately replaced by ari.lmergency circui.t. · · :~'. -. l''";:~Y:.: ·:, ~':;.;.'.:,-r'· , 

. -~ . .. . - ' !~! .:~~l~.". .~·=: .;.~ .. :~>~·:'!.~ ... :~·· .. '. . . ···. 
· 1.3 The STARTING oircui t controls the 1out111g'o:i Calli to· 'the·· ~~~~~"'.-,lJ.'9·.; 

., tinder selectors and starts an ten.a selector h1111~~11g ov.Sr,the ~·ine. ttt.itii$•1•'..for ··, 
. · · the calling line. It also at the same, time rele&s·es a fri:p ,relay tp.~_the as..,,-~ed . 
~· · · trip unit, thus permitting anothe.:r'. call to start in an1,'oi;her grour;• There '(IJ'one : 

· ~starting circuit for each fratll&,e:f·~O lines." fhe c1r:Cu1 t consists of three 200: 
, ., ·f';type distributing selectors, .one 4(vitttih perfutts the ~Jstributing of thie oiro1U .. t 

>....~:d.v .. \. SO as to give e~Ch line grOU!J an e-qlola},_prefezience. Th9..,oi}?.er iw? distri'bu_ting ae• 
~- ·L _.. lectors distribute the calls unifO~ly to ~h~ respecti~.~~ine f1noer se_lectors, 

Ea.ch regular starting circuit_ ls provided wi~h means. fq:.r.:testing any .Un~ f'in~r 
circuit anti is equiH;ed with an emergency plag and Jaetf ·for 1.mmediatel;r:l'ef!lacing 
the regular ci:rcuit with an emergency circuit at any time. · 

.· .. \~. 
~ . 

1.4 The LINE FINDER circuit is arranged: to find the calling subscri'ber•a .. 
line &nd C01mect it with the various switChi:ng 8Pf,S.l'atus J?.9Cessary to COtnplete.;~ '.C&l~l 
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Each line finder circuit is perrranently connected t.o a district selector circuit and 
consists of a. povmr driven selector having 15 sets of contact brushes vdred in multi­

~ _,,.,...- ple, one set of brushes associated with each line bank. .At tbe as.me time the line 
, "-'-;,;_ finder selector starts upward hunting for the calling line, associated district cir­

cuit functions and selects an idle sender. This circuit alfD includes a MAKE BUSY 
jack and a TEST jack. 

"':.. 

1.5 The DISTRICT SELECTOR circuit, which is the other end of the line 
finder selector, is provided with a magnet driven selector switch, b;y means of which 
an idle sender is selected and associated with the district until all selections 
have been corrpleted, when the sander is disc.barged. The district circuit is select­
or ended and selects and connects to the proper outsoing trunk, under the control of 
a sender, for the conpletion of an originating call. It al so supplies talking battery 
to the calling station, connects battery for the operation of the message register 
in the line circuit on a charge call, and connects the busy tone to the calling 
station if required. 

1.6 The LIH'E FIN"DE:R TI~.E ALAR:.! circuit is for the purpose of giving 
visual and audible signals to the attendant when an originating call is not connect­
ed to a line finder in a ipecified time period. 

PANEL Lnrn FINDER :ERA.l•Jl:: 

2. A panel line finder frame consists of 15 ban.ks (at times known as 
P[',.nels) of line terminals, each bank consisting of 20 sets of multiple line terminals, 
making a total capacity of 300 lines. The multiple terminals appear on both sides 
of the bank and each set consists of four terminals namely: tip (T), sleeve (S), 
and hunting (H). Each frame and bank has a capacity of 60 line finder selectors,· 
30 selectors mounted on the front of the frame and the other :30 selectors n:ou...".lted on 
the rear of the frame. Tt is number of sale ctor s for each 300 lines nay be reduced 
to 40 or 28 selectors. Tbe arrangemant of the selectors may be accorrpli shed by 
splitting the line multiple banks of a frair.e in the following manner:• 

2.1 Each 60 selector bank on a frame is split in the center and arranGed 
fox· a cross connecting cable, so tha. t the fir st or bot torn 1 ine on one side of the 
split will connect to and appear at the last or top line on the other half of t.be 
bank. 'l'his practice is used where 60 line finaer selectors are required for each 
300 lines, 

2.2 Ea.ch 60 selector ban.It on a frame is split into three sections of 
20 seli;)ctors each, two of these sections to be ;;;.rranged for cross connecting to 
each other, the otber sections to be cross connected to a corresponding bank sec­
tion on another frame. This practice is used where 40 selectors are required for 

~ .. -...e~c~ ~300 lines, thus permit ting 900 lines to be a.ccoimoda ted on two frames. 

2.3 A 56 selector b<:i.nk split into four sections of 14 selectors ea::b, 
the fir st and second eection s to be arranged for cro es connecting to each other 
and the third and fourth sections arrant;ed for cross connecting to each other. 'l'his 
practice is used where 28 selectors are required for each :300 lines, thus permitting 
600 lines to be accomodated on the one frame. 
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3. :Each group of selectdrs for ea.ch 300 lines is divided into two sub­

groups, 11.A" and, 11 .B11 • ·The. ".A" s.ib-gre>Up of selectOrs is on one side of the trans­
position split ·and the "B" ·su~group ·1s on the other side of the transposition split. 
B~ this method, a call originating· in a. group of 20 lines ca.uses a selector in the 
"A" or "B" rub-group to start hunting,. tlle sub-group depending upon the calling 
line being in the first or la st ·10 lines of the group. l:ilould two calls in the 
same group originate a. t the same time ... one being in the fir st 10 lines and the other 
being in the la. st 10 lines, ,two selectors will start, one selector in sub-group "A" 
the ot:h~r in sub-group· ".B"• .. Should c;.ll line finders in a. siib-group be busy, a call 
originating within the corresponding 10 lines will. start a selector in the adjacent · 
mb-group. 

4. When both sub-groups o.f selectors for 300 lines are on the same frame, 
two.TRIP nagnets are used• one mi.gnat on the front and the other· imgnet on the rear 
of the :frame. When both sub-groups of selectors ar&; on separate frames, four TRIP 
magnets shall bG 1.ued one on the front and one on the rear of each frame. 

~ETAILED DESCRIPTION. 

ORIGINATl!!G CALL: 

5. Tbe operation for a. call originating ln the fi_rst 10 lines of a 
group is as follows:- When the receiver is removed from ~he &:•i tchhook at the call­
ing L station, the L relay in the line circuit operates over a. circuit from 'batter;y 
througp the 200 ohm resistance, winding of the L relay It break contact of the CO 
rala;y, over the ring side of the line, through the Sllbscriber' sloop, back over the 
tip side to ground on the arm::.1ture of the co relay. The line L relay operated, con­
nects battery to the H terminail of the line at the line finder multiple bank and 
operates the B.A rela ;y through '1 ts inner winding. The BA. re.lay operated, operates 
the TR relay over a circuit from ground on the armature of tl':e BA relay, break con- .. 
tact of the K relay, ?00 ohm outer winding of the TR relay, break contacts of the .A, 
ST-A, and ST-B relay~, to battery on the armature of the sTP-G magnet. The TR re ... 
lay operated performs the following functions: . (a) operates the two TRIP .ma3'nets 
from ground on its armature (b, opens the locki?lQ series circuit throug'h the TR re­
lays in the other bank groups, as hereinafter described, (c) looks in a circuit from 
ground throuGh 1 ts 600 ohm inner wind 1ng and .make contact, terminals l and brush of 
the G group distributor selector, break conta.cts of the c, CA, and SB relays, to 
battery through the winding of the ~-j. rela;y, which operates. Each TRIP magnet 
operates its trip rod, thus tripping the oorreeponding group brushes of the assoc­
iated selectors on its respective side of the frame. The ST-A relay operated, func­
tions as follows: ·('a) eloses a circuit from ground on its left inner arn:ature, to 
battery through the winding of the STP-G magnet, which operates and renains operated 

.._ until the ST-A relay releases, (b) short circuits the 500 ohm winding of the CA. 
relay preventing it from operating and starting a. line finder in rub...,group "B", as 
described under "ALL SIDLECTORS lll ONE SUB-GROUP BUSY", while a call is going through, 
(c) operates the K relay over a circuit from battery through the winding of the K 
relay, make contact of ·the m relay, to ground on the arimture of the ST-A_ relay, 
(d) Closes a circuit operating the LF relay in the line finder circuit. This cir• 
cuit is traced from ground on the right outer armature and inner make contact of the 
S'l'•A relay. through the break contacts of the GA. and C relays, the Al bridging 
brusb and· terminal of ·the A ·seleictor, over Jead ST, break contact of the am relay ill 
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the line finder circuit. break springs 9f t:Qe TJI.:5T jack. to battery through the 
lOOOOohm outer winding of the LF relay. The K relay operated,. (a) Locks to ground 
on the arnature of the BA relay through its Jn9.ke contact and the break contact of 
the 0 relay (b) opens the circuit through the 700 ohm winding of the TR relay, th·as 
preventing another line finder selector from being started by tbi s csi.ll, ( c) Closes 
a circuit from ground on its rrake contact through the 1500 ohm winding of the O re- .1. 
lay, but the O rela;y does not operate at this time on account of insufficient arr:ount 1 

of current through the winding.. The I.F relay operated, (a.) locks to ground on the 
break contact and armature of the H relay, through its na.ke cont.-..ct and both wind-
ings in series, {b} closes a circuit operating the GA rel~y in the starting circuit 
from grounc: on the break s-pringe of the l\i'a.ke Bus;y jack, nake contact of tile LF re-
lay, break contact of the MB relay,. lead Y, to battery through the break contact 
and winding of the GA relay. ( c) op.era te s the UP magnet from ground on the N con:-
muta tor brush and segment, causing the line finder selector to travel upward and 
brush al1Q segment. causing the line finder selector to travel upward and hunt for 
·the terminals of the caJ.ling line to ~tich batter;y is connected, as hereinafter 
described, (d) closes a circuit from tl:re sme ground on tLe N commutator bruSh and 
segment, tnrougll the break contact of.the line finder E rela~, to battery through 
the inner winding of the CI rela;y, operating the Cl relay. The GA relay operated• 
removes ground from lead ST, locks to 5round on the armature of the sr-A. relay and 
closes a. circuit ooeratinu- the S'l'P-A r.vnet. This circuit is traced from grmt11il 
on the armature and inner make cont.<\cl~o1 tlie ~-1701~y;-·iDMe ·contact of the G.A. 
relay. terminal and br".lsh of t.he A-3 arc of ths A selector, to battery through the 
winding of the STP-A magnet • 0The sTP-A magnet remains operated until the release 
of the ST-J. relay. The CI rel3.y operated, operates the 01-1 relay. This circ~it is 
traced from ground on cam H, upper inner contact of cam I, make contact of the E relay, 
make contact of the Cl relay to battery tnrough th$ winding of the CI-1 relay. 

6. As the line finder· selector starts upward hunting for th& calling 
line, a circuit is closed through the 2iI commutator slightly after the brushes of the 
selector move off-normll. Ground on the II'~ commuta.tos bruel1 and segment operates the 
line finder E relay. The E rela;y operated, (a) operates tl'ie MS relay from ground 
on its artr.a.ture, through the break E.prings of the :iiUB jack, to battery through the 
inner winding of the Am relay, (b) closes a circuit from ground on the upper inner 
contact of cam I, rrake contact of the E rela;y, to batter~ through the inner winding 
of the D rela:y, operating the D relay, (c) opens the operating circuit of the Cl 
rela;y~ thu\s permitting the relay to release, should the TEST brush of the sender 
selector b!3 rraking contact with the TEST terminal of an idle sender. If the TEST 
brush of the sender selector is making contact with the TEST terminal of a busy 
sender, th~ Cl rela;y locks through its outer vvinding, the lower contacts of cam S 
Jr.aka contapt of the relay, to ground on the TEST brush of thl3 sendAr selector. With 
the CI relay held operated, the operation of the line finder E rel .... y al so closes a 
circuit operating the F rela~ in the line finder ci~cuit and the district selector 

.-...... STP rr.agnet. This circuit 1 s traced from battery through the 1000 ohm winding of the 
· F rela~ and in :parallel with battery through the break contact and winding of the 

STP rragnet, make contacts of the Cl and 'Fl rela.;ys, to ground on the upper outer. con­
tact of cam H, thereb:v stepping the sender oolector bruehe s nne step on its back 
stroke, if the next sender circuit is idle, ·t.he Cl rel3y releases, in turn stopping 
the selector. but if the next terminal is busy, the CI remains operated and the send• 
er selector continues to step until an idle sender is :f'ound. 'hhen the Cl relay re,. 
leaces, the TEST terminal of' the selected sender is immediately made busy to all hunt­
ing . sender selectors by ground connected to the TEST brush from the upper outer con .. 
tact of cam P through the make contact of the E relay and the break contact of the OI 
ralsy. Tb1s busy ground 1s connoated until the ew1toh sd\l'anaes tror.J pos!Uol1 
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l-3/4, The operation of the F relay opens the tip and ring leads between the line 
finder commutator 1::1.nd the district circuit. This is to prevent the calling station 
being connected to the T and R brushes of the sender selector while the selector 
is hunting over the terminals of bus;y sellders, should tte line finder selector connect 
to the terminals of the calling line before tl:•e sender selector finds an idle sender. 

'1. The MB relay operated; (a) locks from g8'1'ound on the armature and 
outer make contact of tbe ST-A relay, lead x, nal7.e contact and outer winding of the 
.MB rela;y, to battery on the break contact and armature of the SL relay, so that the 
MB relay will not release should the selector return to normal while another call 
is going through, (b) closes a circuit from ground through the break springs of the 

MB jack, rm.ke contacts of the LF rand IltIB relays, to batter~ through the 800 ohm 
winding of the F relay, which operates if the rela;y uas not previously operated, 
thus keeping the tip and ring leads to the district circuit open until the calling 
line is found by bthe selector, (c) connects ground on its armi.ture to .the series 
circuit through the IYffi relays of tbe other selectors, in the s;J.me group, thus per­
mitting the operation, over lead CH, of the CA or OB rela3: s in the starting circuit 
when all line finder selectors in the group are off-norl!'Al, (d) opens the circuit 
over lead Y, to prevent the GA rela;y from re-operating, (e) transfers the ST lead 
to the next line finder, which if bus;y. transfers the call over the ST lead in the 
same ni.anner until an idle lir.e finder is found. 

a. As the line finder selector cor..tinues upward, at the end of tbe 
tripping tone, groll!1d on the K c;omrnuta tor brush and Eegment, short circuits tile 600 
ohm winding of the TR rela:,i through the break contact of the DS rela;y, over lead K 
and through the break contact SA relay, thus releasing tl:3 TR rela;y. The ST•A re-
lay retrains operated from the same ground until the K brush moves off the K connnut"1":>· 
tor segment, ;.-;hen the circuit throcigb the winding of the &r•A. relay is opened, re­
leasing the r_elay. Thie occurs before the bruetes of the line finder selector have 
reached tbe fir ct set of line terminals. The TR relay rele~ sed, closes the locki11g 
series circuit through the TR relays in the other 3ro~s and opens the circuit through 
the t.-10 TRIP rm.gnats, which release. The ST./1. relay rele~sed, (a) opens the locking 
circuit through the G4. rek y, wh i,9h rel ea :=es, (b) opens tte circuit through the. lock­
ing (outer) wL1ding of the .MB relay, but the relay does not relea :=e a e it is held 
operutea over its operc...ting circuit, (c) opens tl:e circuit tl:roll,'.5h the ST.P•.A magnet, 
which releases and steps the brust.es of the G group distributor selector to the ne~~t 
terminals, (d) ope~1::; tho circuit through the STP-A rragnet, which releares and steps 
the· brushes of Ue Agro~:? distributor selector to the next terminals, (e) removes 
the short circuit from the 500 ohm wir;di."lg of the CA relay. which does not operate 
unless all selectors in the groqp are bus:,i as de scribed under 11.ALJ.. SZ:LDCTORS IN 01\fE 
SUB•tiROUP BUSY". 

9. Wben t:te selector brushes •'Y..o contact with tbe terminals assocb.ted 
wi tb tJ;e calling line, battor;y on the H terminal operates the 0 relay in the trip 
circuit and the H relu;y in the line finder circuit. This circuit is traced from 
batter;; i:n the trip circuit, tbrougt the 500 ol'.!m windiLg of the 0 rel<:>y und the 500 
ohm resistance connected in parallel, rral~e contact of the L relay, over lead H, 
through the H multiple terminal and brush, R cormr.uta. tor brush and Eegmen t, outer con­
tacts of cam W, winding of the H rela~, to ground on the break contact and ar~.ature 
of the DS relaj!. With the H rela;? operated, a 50 ohm non-inductive shunt is connect­
ed around 1 ts winding to ground on its armature for the purpose of increa sjng the 
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amount of ourrent through the 500 ohm winding of the O rela.~, thus speeding its op­
eration. fhla· le naoessa.ry on account of th& vet:t short time period daring which 
the Ir brush imlee s con ta ct wlth the H terminal before the oircu.i t over lead H is 
opened bs the ever throw of the selector. The H rela.:, operated, opens the circuit · 
which holcls tile U relay opera.tad, but the U :relas does not relea.ea immed:latel3 
on aceount of a circuit be!:lg closed from grelnl through the O commutator brush and. 
segment, to battery through both w~dir.gs of lbe Q 1'8la~ in seri6s. The I2 relay 
is thus held operateg until tbe bruth&• al'i oenwea on the terminals of the callirJ8' 
line. When tlie circuit through the Q eo!Tlft0.1:0r ~n~ is opened• the LF relay 
releases. The LF rel.a.:1 re&eaaed. fal opena thit o&ftuit through the UP magnet, which 
stops the selector br11she1 on the '@1m1nala of \bl Q.lling line, (b) ope!:s the cir• 
cuit tl1rough the 800 ohm wi~plpg of the F rela~. B' that. when the circuit through 
its 1,000 ohm windin~ is ope'hed• b~ the l'Gleasa of ~e Cl rela;y when the district 
sender selector seizes an ~le eender. 'ne 1' nla:t weleaeea, (c) closes a circuit 
operating the SL rela3. ~~ft. ci:rcu1't la tr~•d from ground through the break C0!1tact 
i:prings of the KB jack, brealt. contact of the I,.F relay, rr.a.ke contact of the E 11ela3, 

'winding of the SL rela.y, ihner contacts of cam w. nke contacts of the D rela~, to 
battery on the break cont~ct of the DS relay. 

9.1 The adjustment of the C CODl'Dl2tator brush, with relation to the tripped 
H mltiple brush, is such that it does not break eonta.ct with the C conm.itator segment 

. u~til slightly after the holding cir~uit throagb both windings of the LF relay is 
. · opened by t:te operation of the H rela;y \7hen the H brush oontaot with the H terminal 

to which battery is connected. ~he UP magnet1 therefore, reuains~~~ted and the 
selector contin~~ io travel U.PWaJ"d until tile !2tf.a~li {u-e;~adrte~ ~sliglit·t;y a~ove the 
.center of the line terminals, allo\ving tile ,J:QOEmtf'Pawl to enter tne notch on; the 
rack attached to th& br\ish Slpport rod. A~ "t~ls tlme the holding oirCl.lit through 
both windings of the LF relay is opene4:~atthe ~ eOmm!ta.tor, rel~s~ne; the rela;y. 
The LF relay released, release~.S~·DP ~n~t··.- the selec_~o,.r.,~~.~:~pps into place, 
thus centering the bru she e on . ..,:Le U,ue~· tetmlna.l s. · ~ .. ..., "':.'' ' · ·. 

. . . .::·.~ ~··;' ~41\""9;.·.-: ............ J\~.~.t .. ~~ .. • ' .... ~~-• 

.,. · lo. The 0).~~·'41p~a..~·aa, o.tl~s.:tba':t~ .. ~ircuit of the K relay. The 
K relay is ver;v,·&l-OVo--JEr:.f~le~sinq· to_ ~o_l.e·:t'tJ~fb ·r~e~~!V·Operated through its .150.)) ohm 
winding, .. ~~p~de~ . !0, -:f e:!'~ i. ~~he B .. 4kr~l~ y to ·.re le~~ ,before the 0 relay, ot~1~. · 
another ~~~l1f~ "..rlkY.fe~~d ·by __ tli_~,s cal.1.· ... :.: .: . ·1. -l ~o" .. : 

... £ i't~ .:., .. Th: rel~ase of .~b~·:.F-.,~~ ~lo·~~"' t~e tip and ring leads from tbe call­
ing ~~e tl'lroush to th~ 'l'..a.:na:ti"!e~s'o!' the assoc.iated sender circuit, thus.P,armittin,g 
a dialinif tone. to ·be t~an.smitt~ .. back:.over the dialing circuit from the associaled 
sende~\~ !lcf-!fwi!l<U°'~i.C?n ':that the apparatus is read~ to receive the call by the O.P• 

f .. <*t of .thq stati'On dial. The ti~ s~Qe .of the dialing circuit is closed fror11 the .. 
·T lea.a of the line through the bre&lO &ctnfa.o.i, o-f the F nla;y, inner contacts of cam 
P to the T brush of ,tt...e <.fi6noer selector .... The ring siol of the dialing circuit is 
clo sea fro!'!\ ,Jpe a leira of the line, through the break contact of the F relay, inner 
conta.~ta of···c&m Q,. make contacts of the Cl•l relay to the R brush of the sender 
eele.o.tor:=~·· ~- · 

G .-, .• 

12. The SL rela~ opera.tad, closes a circuit whiotj operates the CO relay 
in th(3 lino eircuit from battery on its armature, through tbe two 110 ohm resistances 
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( 18-Q) in series, over lead S, to ground through one or both windings of the CO 
relay in aeries. This same battery is connected to the multiple sleeve terminals of 
the line at the final frame, making the line test bus;y to all hunting ~inal selectc 
on a terminating call. The 00 relay operated,. releases tbe line 1 relay, which in · 
turn releases the BA relay, which opens the circuit through the 0 and H relays, which 
release. Another call may now start within tr is same group of 10 lines if the start-, 
ing circuit is ready for the call.. The operation for a call originating in the last 
10 lines of a group of 20 will be similar to that already described for the first 
10 lines, except that the BA•l, K-1, 0-1, T.R-1, ST·B and GB relays are involved in• 
stead of the BA, K, o,. TR, ST•A, and GA relays.. · 

13. If tilere is a simultaneous call in both the first and last 10 lines 
of a. group of 20 lines, the relays of both sub-groups will operate as already de­
scrihed, starting two line finder selectors in different sub-groups at the same time, 
In this case, the inner windings of the ,0 and O·l relays are connected together 
through the make contacts of the BA and BA-1 rela;y s. Tl;e o and 0-1 relays will 

•therefore operate in parallel when tpe H brush of either or both line finder selectors 
rn•llte contact with the H terminal of the calling line. 

14.. The operation of the ISL relsy al so closes a circuit opera ting the 
district CB and· L rel3.;ys. ·· The circJit in which the CH rela;y operates is traced from 
ground on the N commutator brush and1 segment. through the brea..1t contact of ithe F re­
laJ, make contact of the SL relay, lpwer inner and upper outer contacts of earn O, to 
battery through the 600 ohm winding pf the CH relay. This same ground is conr.iected 
through the inner contacts of cam o, upper outer and lower inner contacts of cn!'l R, 
to ba.tter;y through the 800 ohm windjtg of the di strict L relay. The CH relt:..y oper­
ated cloeea a circuit from ground on the upper outer contacts of cam I, break contact 
of the CS relay, make contact of the CH relay. to battery through the eeJ.ector time 
al.'.lrm circuit (not shown), which ope ates providing an idle sender is not selected in 
s reasonable length of time.. L rela operJ.ted, closes a circuit aava:ncing the dis­
trict switch to position 2. This ci cuit 

1
ia traced from battery througr the R magnet 

lower coota.cts of cam B, make contac of the 1 relay, to ground through the lower 
contacts-of c2rn M. As the switch ad ances from position l, the circuit through the 
J, anc'I CH rel&J'B is opened, relea.sir..g he relays and di sconnectir:g the &electcr tirne 
alarm circuit. In position 1-1/2 to 2 the associated ::ender is held bus;y by ground 
through the lower inner contact of c~m I and the outer contncts of cam c. 

15. With the switch in po~ition 2,. the CI relay operates through its 
outer winding to ground on cams, and remains operated until the switch advances 
from position 10, The cr relay oper~ted, (a) connects ground through the inner con~ 
tacts of cam S to the TEffil brush of the sender selector, tbus making the associ~ted 
sender test husy }lfter the svvitch acivonces from position 2, (b) closes the tip 
side of the fundamental circuit thro1*:;b to the sender (c) operates the or-1 relay. 
The operation of the CI-1 relay clo ~ s the sender control (SC) lead through it S 

make contact and lower conto.cts of cam v. lower inner and upper outer contacts of 
ca.m u, to batter;y throtl(;h the outer \.'finding of the D relay. After the sender func­
tions the fundamental circuit is established for tbe operation of the district L 
relay and the strppin1; relay in the sender. This circuit is traced from ground 
in the sender circuit, through the FT brush, make contact of the CI rela~,, inner· 
contacts of cam L, to battery through' the 1200 or,m winding o:f the .1 relay, 
which operates. The L rela;y opera tea! •. locK s through it .s 1200 o.hm winding and make 
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· contact through the upper contacts of cam L to the same ground over the FT lead and 
advances the switch to position 3 from ground on cam Mt. In position 3. ground 
through the lower inner contact of cam H is connected to the FR lead, thus permit- ... 
ting the sender to function. The 500 ohm wincling of the Cl! relay is also connect­
ed through the lower contacts of cam U in paralle+ with the outer winding of the D 
relay to the SC lead previously 6ascribed. ·: Sboul4 the CE relay operate at this time 
due to a high resistance ground in the sender ciJ"cuit, r.o useful function will be 
performed. -.. 

DisrRICT BRUSH 1\ND GROUP fil}LEQTION~: 

16. With the switch in position 3 9 the UP magnet is operated for brush 
selection over a circuit traced from battery through the winding of the rr:agnet. inner 
contacts of cam a, make contact of the L relay, to ground through the lower contacts 
of cam 14. As the selector moves upward in position 3, carrying the con:mutator brushes 
over the comrnu.tator segments, the A segment and b~ush intermittently connects ground 
to the tip side of the fundamental circuit through cams K and L, holding the L rela~ 
eperated but successlvels- short circuiting the stepping relay in the a.sa:>ciated 
se~~er circuit, thus releasing it and permitting its re-operation until the proper 

1>ru.E1l has been selected. When sufficient impulses t,ave been sent back to sa.ti sfy the 
seDder, the fundamental circuit is opened, relea.s1ng the L relay. The L relay re­
leased, opens the circuit ~rough the UP magnet, thereb~ stopping the upward move• 
ment of the selector and advances the switch to position 4. 1'h:is circuit is traced 
from pound through the lower con ta.ct s of cam M9 break contact of the L relay' upper 

·outer contact of cam B, to battery through the R magnet. When 2 digit senders a.re 
. used with this circuit, the advance of the S9Dder replaced the high resistance ground 
on the SC lead with a 500 ohm ground, thus inauring the operation of the CH relay. 

: In po~ tion ~. the tzoip magnet (Tlli) is operated from ground through the upper con• 
tacts of cam s, am the L rela~ is operated and locked to ground over the fundamental 
.c1rouit previously described, advancing the SNitch to position 5. 

, 17. With the aviteb in position 5, the UP magnet is re-opera.ted a.nd the 
tr~ magnet being operated. pauses the previously selected set of bruShes to trip 
wben the selector starts upward as the set of brushes engage the trip finger which 
was previously operated by the tr.ip magnet. As the selector moves upvard for group 
selection, carrying the bne1'1~u over the commilta.tor segments, the B segment and 
brush lntermittentl9 gonnects ground to the tip side of the fundamental circuit 
through cam L •. holding the d1atrlct L relay operated• but successively lilbo.rt circuit• 
1Ilg the stepping relay in the assoo.t.ated sender circuit, thus releasing it and per­
mitting 1t.s re-operation until the pl'Oper group ha• b.een selected. lben St:Lfficient 

.1npulses have been sent back to satisfy the sender, the fundamental circuit .is openea •.. 
releasing the L relay, Which 1n turn opens the circuit through the UP magnet and 
advances the switch to position 6. In position 5 to 6 1/4, a circuit is closed from 
battery through the B-2 brush and 1 terminal of the line test selector, winding of 
the BT selector• brush and 1 ter~ of the S-4 arc. to ground through the lower 
outer contact of cam H, energ1sillg the BT selector mBgt1et. Wben the svdtah advances 
from position 6 1/4, the energizing circuit is opened, releasing the .BT selector 
which steps its brushes one term1na.l on its back stroke. Tbe line test selector 
remains in position 2 .until the sequence a;~itch is advanced to position 10. · 

I , 
l 
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••n a dlgl' •Jader• are \lseO with th1 s circuit, the adva.noe of the sender replaces 
tht !lJP resiata.nce grouna on the Sl lead with a 500 omn ground, thus insuring the 
operation of the CH rela.~. With the avitch in position 6, a circuit is closed from 
ground on the line findeJ' I commutator bruah and segment, through the break contact 
pf the SL rela31, inner contacts of cam o, upper outer and lower inner contacts of 
oa.mR, to batterJ through the 800 ohm windir>g of the L rela~, operating the rela~. 
The L r@lay operated , advances the avi tch to po ai Uon "1 in a circuit traced from 
batter' through the R magnet• lower outer contact of cam B, make contact of the L 
relay, inner contacts of cam .JA, make contacts of the D relay, to ground through 
'he lower outer coniact of oam I. 

18. Should the first trmiJc in the group in whlch the selector is hunt­
ing be idle. the L relay releases as the switch leaves p11>sition 6 l/4. When th~ 
•itch enters position 6 1/2, ground ia connected to the sleeve of the selected 
trunk through the outo oontacts of cam Id, break oontaet of the .r. relay, lower outer 
&1!ld upper *91' contacts of cam E. as a 'ba.sy condition W!ltil the switch advances to 
po e1t1on e. 

19. Should tile first trunk in the group in which t~e selector is hunt• 
liig 'be bus,, the L rela, ls held operated in a circuit from 'batter~ through its 
inner winding and make conts.ct, lower outer a.nd upper inner contacts of cam ·'E, to 
gJtOUDd on tbe sleeYe terminal of the bu s1 trunk. With the sw1 tcb in position 7 • 
tl':e UP magnet is re-operated from ground on cam .iii under control of the L J'elay and 
the selector travels gpwa:rd until an idle trunk 11 found, the locking circuit thru 

. the inner winding of tbe L relay is opened, but the relay does not release immedia.te­
l~ due to a. circuit being closed from bn.ttery through its outer winding inner con-­
tacts of cam R, to ground through the c comnutator brush and segment. When the 
brushes are centered on the trunk terminals, the circuit through the C commutator 
eegment is opened and the L relay releases, in turn opening the circuit through the 

. UP magnet, which stops the selector brushes on the terminals tJ'f the eelected trunk. 
The L relay released also advances the switch to position e. 

19.1 ~he adju1tirent of the c commutator brush, with relation to the 
tripped sleeTe mltiple brush, is such, that it does not bre:ik contact v:ith the 0 

.-, . commutator segment unUl alightly after the ~olding circuit through the inner uind-
. ing of the L :rela.J is open. b\I tha .alee?& brush leaving the bus:y terminal and making 
conto.ct with the sleeve terminal of the idle trunk. The UP magnet. therefore, re• 
mains operated ar.d the selector continues to tra.vel upward until the brushes are 
carried slightlJ above the center of the trunk terminals, allwing the loc.lt:ing pawl 
to enter the notch on the rack attached to the brush support urod. A.t this time the 
other holdil2g circuit tbrough the outer winding of the L rela;oy 1 s opened at the 0 
comma.ta. tor• .releasing the zela.9. lllb i<lh dis.conP&.cts ground :from th~ comnuta tor feed 

I 

I 

i 
I 
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\ar (G), and releases the UP magnet. 1:.'he selector then drops into place, thus 
centering the brushes on the trunk terminals. During trunk hunting, in position 
7 only, the commutator feed ground is supplied from ground on ca.m O, under control 
of the 1 :relay. Th:i.s is to prevent the.re-operation of the L relay by the closing 
of a ci:rcu:i+, ')e-t~mei1 t!'.le c commutator Qt'USh and segment, on the overthrow of the 
selector, as it drops into place. 

20. As the switch advances from position 7, ground on cam His removed 
from the fu..ndame11ta.l ring (FR) lead, and in position 7 3/4, grcund through the upper 
contacts of cam E is connected to the sleeve of the selected trunk as a busy con­
ditio!l. W:i.th the aivHch in position 8, a circuit is closed from ground on the 
armature a.~d make contact of the CF. relay, through the lower _oQter and upper inner 
contacts of cam O, upper outer and lower inner contacts of cam R, to battery through 
the outer winding of the L relay, which operates, advancing the switch to position 
9. In position 9, the tip and ring sides of the outgoing fundamental circuit are 
closed to the tip and ring terminals of the selected trunk for selection beyond, 
tl':rough the FT and FR brushes of the sender selector and cams F a.no G, respective­
ly. After selection beyond has been completed, ground in the sender is removed 
from the SC lead, rele;asing the CH relay, in .turn releasing the L relay.:. The L 
relay release.a, a~wm.::es the switch to position 10. A.e the &Witcb leaves position 
9 1/2, the d~~al!ng cir-cuit is opened at the upper inner contact of cams P and Q, 
and in position 9 3/4, the tip and ring leads from the line finder are closed thru 
the lower contacts of cams p and Q,, respectively, to 24 volt batter:v and ground 
in the district, holding the DO relay operated tmder the control of the station 
switchhook, Witb the DC relay operated, a locking circuit is closed for the Dre• 
lay after the switch advances from posit:i.on 10,. This circuit is traced from bat .. 
tery through the inner winding of the D relay, make contact of t.l:e DC relay, make 
contact o:f the D rela;y, to ground through the lower outer contact of cam I. The D 
relay (178 AK) is made slow in releasing EP that the ccnnection ehall not be lost 
if the switchhook at the calling station is momentarily depressed. 

FIRST TE§T OF CALLING IliE: 

21. As the istrict switch enters position 9 3/4 to 10 1/2, the B1 
magnet operates in a c rcuit through tte 'l:. .. 4 'br'.lsh and 2 terminal, to ground on 
the l~wer outer cont:;..ct of cam H# The PT magn<)t operated, steps tJ:;e brush sssembly 
to te:.i:minals 3, 4, 5 and 6, 48 volt battery is connected to the tip side ot the ·•. 
sab scriber's line, through terminal 3 and T \lrush of the selector, and lower con­
tacts of cam P. The charge in the station condensers is thus neutralizeo so that 
it will not interfere with the proper functioning iJf tt:e T Tel~y as the line i; test .. 
ea, when the lir..e test switcl. enters a test poeition. it ci:-(!ult is also closea 
from battery througt one wir.dir.g of tl::e repeating coil, winding of tl1e DJ rela~, 
R-3 brush and terminal a of the test switci1, to ground ·througlJ t,.'Je non·-inductive 
winding of the RC rels.;y, opera.ting the DC relay. The operattc~11 of the D0 rela;y 
cl'.Jsea a holding circuit for the D, CI-1 relays. Tl:e circuit for tbe D relay is 
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traced from battery through its inner winding, make contact o! the DC relay, make 
contact o! the D relay, to ground on the lower outer contact of cam r. The hold~ 
ing circl.'lit for the CI-l relay is traced from bo.tter;y through the winding of the 
relay, make contact of the Cl relay, make contacts of the DC rel D relays, to ground 
on the lower outer contact of cam I. With the line test switch on terminal 3, a 
circuit is also closed from batter;y through its B brush and 3 terminal, to ground 
through. the inner winding of the RT relay which operates. The RT relay operated, 
(a) Closes a circuit from ground tr.rough the inner contact of cam w, C brush and 3 
terminal of the line test switch, make cont.act and 3400 ohm winding of the RT re-
la~, to tattery through the winding of the T relay which operates and (b) connects 
ground on its armsture to the selector time alarm circuitr The function of the RT 
.:rela.~1 is to make a routine test of the T rel:i:v on e:.ich call before it ~. ~ connected 
to the line, in connection with ma.King two party tests. If the T relay operates 
satisfactoril;y in series with the 3400.ohm winding of' the RT relay, it does so on leas 
current than it would receive undar the worst line circuit conditions, thus assuring 
its operation under the worst circuit condition. If the T relay does not operate in 
series with the 3400 ohm winding of the RT relay, the Pf selector remains on terminal 
3, ca.using the selector time a.la.rm circuit to function. 

22. When the T rela~ operates on a routine test, a circuit is closed 
from ground on its armature, make contact of the RT relay, to battery through the 
inner winding of the r relay, which operates. The I relay operated, closes a cir· 
eui t from ground on its armature a.r..d terminal 3, s brush of the part Y line test 
switch to battery thro·~t the winding and break contact of the Pr magnet, operat­
ing the selector which steps the brushes to terminal 4. 

23. With the line test switch on terminal 4, the operating ~ircuit for 
ti\e T relay is opened, at the c brush, releasing the T relay., The T relay released, 
opens the circuit through the I relay which releases. The 1 relay released., stepc 
the selector to terminal 5 in a circuit traced from ground on the ermature and break 
oonta.ct of the I relay, terminal 4 and s brush of the selec1i,Dr, to battery through 
the winding of the PT magnet. With the line test SNitch on terminal 5, a circuit is 
closed from battery through the :s brush and terminal 5 of' the selector. winding of 
the .PT magnet, S brush and terminal 5 to ground through the make contact of the 149·.A. 
interrupter, operating the 200 .. s selector. When the contacts of the interru,pter 
break, the energizing circuit of the selector magnet is opened, releasing the mag­
net, which steps the brushes to terminal 6. The 200 ... s selector continHas to oper­
ate under control of the 149-A interrupter, advancing tbe line test ~vitch. At 
terminals 7 and 8 of the line test switch the subs~riber's line is tested to 
determine which party on the line has 01·igina~ed the call, in order tbat tbe call 
may be registered correctly. If the call originates at the station wbose ringer is 
connected to ground through a condenser, the T rela;y does not oper.:i.teu Jf however• 
the call originates at the station vlith the grounded ringer, the Trela~· operates 
in turn operating the RC relay. The T relay oper~tes in a circuit from ground 
through the sub-station ringer, over the tip side of the line, throi;gh the lower 
contacts of cam P, 'r brush a.nd termfoal 7 of the line te~t selectcr, to battery 
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through the ~inding of the T relay. The operation of the T relay closes a circuit 
from ground on its armature, break contact of the RT relay, make contact of the OI 
relay, to battery through the outer winoing of the RC relay which operates. The RC 
relay operated, (s) locks in a circuit through its armature and make contact, make 
contact of the SL relaJ, break contact of the F rela~, to ground on the N cxumnutator, 
and (b) tr::.;,nsfer s the message register circuit through its oontinui ty cQnta.cts for 
operating mes&'lge register 4fal as explained hereinafter. With the switch in position 
10, the sender circuit functions and connects ground to the FT lead, causing the L 
relay to oper&te and lock thro~'t its inner winding over the tip of the fundamental 
circuit previously described. The L relay operated, advances the switch for talk­
ing selecti~m. This circuit is traced from battery _through the R magnet lower outer 
cont:J.ct of cam B, make contact of the L relay terminal 8 and O brush of the line 
test switch to ground through the inner contacts of cam w. As th.a sv1itch advances 
'to position 11, this circuit is transi'erred from ground on cam W to ground on the 
lower contacts of ~ At. A.s the switch advances, ground is intermi t.tently connect~ 
ed to the tip side of the fundamental circuit through the outer contacts of cam E, 
holding the L rela~ operated, but sucessively short circuiting and parmitt~ng the 

_ re-operation of the stepping rela~ tn the sender circuit. When sufficient iJrlpulees 
_have been sent back to s:~ti sfy the sender, the fundamental circuit is opened releas-

ing the L relay. The- L rela~ released, open g the circuit through the R magnet., · 
stopping the switch in po sit1on 12, 13 OJ' 14• depending upon the class of call. 

With the line test switch on terminal 8 and the district sequence switch in position 
io. a oircui t 1 s clo sad energizing the 200•$ selector. This circuit is :from ground 
on the l.ower outer contact of cam H, terminal 6 and S brush of tpe Silitch, wind.ing 
of the PT magnet. to batter~ tbrough terminal 8 and B brush of tt~ selector. AS 
the district switch advances from position 10-1/2, the operating circuit of the PT 
~net is opened at cam H, releasing the magnet vmich steps its brushes on its back 
stroke to terminal 9. The advancement of the line test switch to ~erminal 9, (a) 
releases the T rela;y, (b) disconnects 48 volt battery froni the tip o! the line and 
(c) closes a circuit from ground through terminal 9 a.nd S brash to b3tter:,i through 
the winding and break contact of the PT magnet opera ting the mlgnet which steps its 
brushes to terminal lo. With the test s;i tch on terminal 10, the holding circuit 
of the DC rela3 is transferred from the non-inductive winding of the RO r~lay and 
closed metallic over the sub-station loop. This circuit is traced from battery thru 
one winding of the repeating coil, winding of the DC rela.3, R brush· and terminal 10 
of the line test switch, lower contacts of cam Q, break contact of the F relay, 
terminal and brush of the line finder, through the etation loop, back through 
the terminal and brush of the selector, break contact of the F relay~ lower con• 
tacts of cam P, T brush anq terminal 10 of the test switch to ground throuQ.'h the 
other winding of the repeating coil. As the switch leaves position 10, the 
hold 1ng circuit of the Cl relay 1 s trcln sf erred :from ground on cam I to grouna on 
cam E under the control of the L relay. '.I!his circuit is traced from battery through 
the outer winding of the CI rela;y, inner contacts of cam u. ms.xe contact of the 
01 .. 1 :relay, lower inner ~per outer conto.cts of cam v, make contact of the L relay, 
to ground through the lower inner and upper outer cont.icts of cam E. •The release 
of the L relay opens the holding circuit through the Cl rela9, releasing the CI•l 
rel3.y and disconnecting the sender from th.a district circuit. 
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24. When the receiver a.t the called station is removed from the switch-
hook, with t:r.e s.-;itcb in position ll or 12,_ reversed ba.tter;y and ground from tbe 
incoming circuit operates tbe CS rela~. This circ1.lit is traced :from battery over 
the ring side of the circuit, through the outer contacts of cam G, winding of the 
repeating coil, outer ~nd lower inner contacts of cam X, through the winding of 
the CS rela;y, upper inner and outer conta.cts of cam Y, another winding of the re­
peating coil, outer contacts of cam F, to ground over the tip side in the incoming 
circuit. The OS relay operated, closes a circuit from ground on the upper outer 
contact of cam I, throug:r. its make contact, outer contacts of cam M throug:r. the 111 
contact of the 149-J interrupter winding of the I relay, to battery. When the in• 
terrupter contact closes,, the l rela;y operates and locks to the eame ground througt: 
its :rr.ake cont.1ct. When tbe IV contact of the interrupter closes, the I rela.;y op­
erated closes a circuit from ground on the interrupter contact to batter~ t:brough 
the 500 ohm winding of the CH relay, opera.ting the relay. The CH relay operated, 
locks through its windings in series and the outer contacts of cam O, ·to ground 
on its .make contact and armature and closes a circuit from battery on 1 ts make 
contact for holding the SL relay operated after the D relay releases. 

22.l The frl49•J interrupter is so connected in the circuit that the 
oper:ltion of the CH rela;y ie delayed for at les.st two seconds after the CS relay 
operates, This delay is to prevent the false operation of the CH relay should the 
CS relay operate moment::i.rily before the c3.lled party answers due to any line dis­
turbances, 

. .Q~TQR liN SVvER.§: 

25,, The switch advances to position 13 as described above, :::,nd when 
the opera.tor inserts tbe plug of 3n answering cord in the answering jack of the 
trunk, the OS relay operates on reversed battery and ground over the trunk. With 
the S"Nitch in position 13, a circuit i~ closed from the lov1er outer contact of cam 
H, terminal 10 ana S brush of the line test switch, vtinding of the stepping magnet 
to battery through terminal 10 and B brush of the selector, energising the stepping 
magnet. The CS relay operated, closes a circ'.lit from the same ground on cam I, 
through the upper outer and lower inner contacts of cam R, to battery through the 
outer "1 inding of the L relay, which operates and advances the switch to pQsition 
14. As the switch leaves position 13, the holding circuit of the CI relay is opened 
at cam U, releasing the relay which in turn releases the CI•l relay, The release 
of these relays disconnects the sender circuit from the district. As the switch 
leaves position 13 1/2, the operating circuit of the PT magnet is opened at cam H •. 
releasing the magnet and stepping the line test selector brushes to terminal 11, 
With the switch in position 14, the repea.ting coil and batterJJ are disconnected and 
the T and R lea.as are connected directl;y to the T ana R brushes of tbe selector 
through eamsP and Qrespectively. As the switch enters position 13 1/2 the L 
relay locks in a circuit from ground over lead s of the selected trunk, tfl.rough the 
u,;,iper inner and lov1er outer contacts of cam E, to battery through the make contact 
and inner winding of the L relay, and in position 14, the locking circuit through 
the inner winding of the D rela~ is transferred from the contacts of tbe DO relay 
to the upper contacts of cam J. In position 14. a checking tone circuit is closed 
over the sleeve of the operator's trunk, inne11 cont..<Lcte of oam E, make cont.::i.ct of 

'-"'. 
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the L rela~. upper contacts of earn v, lo\1er col\ta.cts of cma Y, 2 m.:t'. condenser, l 
lower inner and upper outer contacts of cam~. the s brush and terminal at the 
11.ne find.er bank, to ground through the winding of the 00 relay for number check­
ing. 

26. When the receiver at the calling station is replaced on the switch- . 
hook, the DC relay re·lease s, in turn releasins the D relay. The D relay released, 
c:J.oee s a circuit through the R magnet. odvancing the switch to position 16. A.a 
the'enitch enters position 15, ground ta connec*ad through cam H, terminal 11 and 
S brush of the line test switch to battery thro~h the winding of the PT magnet 
and terminal 11 and B brush of the test sltch• energizing the magnet. When the 
switch leaves position 15 1/4, the energislDg circuit for the PT magnet is opened 
at earn H, releasing the magnet and advancine the line test switch to terminal 12. 
The 149 .. J rinterrupter steps the switch. to terminal 16, 

SECOlW TJjlST OF C.ALLING LINE: 

21, A.s the line test switch pa.ases o•er terminals 12 and 13 with the 
district switch in position 16, batter;y ls connected through the T brush and cam P 
to the tip sicJe of the line to discha.rga the sub-etation condenser. On terminals 
14, 15 and 16 of the line test switch, a second test is made on the line. During 
this test, the tip and ringside of the line are ::hort circuited through the make 

·contact of the CH relay, in order to test for a foreign ground on either side of the 
line. With the district switch in position 16, the I relay operates in a circuit 
from batter;y through tts inner winding, terminal 12 and C brush of the line test 
switch• to ground through the inner contacts of cam w, and remains operated until 
the line test switch advances from position 15. If the T relay operates in positions 
14 and 15 of the test switch, the I relay is held operated and the line test sitch 
steps to terminal 16. This holding circuit is traced from ground on the armature 
of the T rela~, break: contacts of the RT and CI-1 relays, to battery through the 
inner winding of th~ I rela~. With the I rela;y operated, the test switch is beld on .. 
this terminal and a cir-cui t ie closed from ground through the inner contacts of 
cam W, C brush and terminal 16 of the line test switch, to battery through the se­
lector time alarm, operating the alarm. When the alarm is investigated, the sequence 
switch must be advances to poeition 17, manually, to prevent a £al.ea charge to t:be 
calling station. lf, however, the line is free from ground when tlle second test is 
made, the T relasi does not operate and the I rela;y releases and closes a circuit from 
ground through its break cont•1ct terminal 16 and s brush of the test switch, to 
bo.tter;y througb the v1inding and break contact of the PT magnet, etepping the brushes 
to terminal 17. The eelector tban steps to podtion 20 under control of the 149-J 
interrupter in order to allow sufficient time for the operation of the message 
register in the associated line circuit. As the line test switch passes over ter­
minal a 17, 18 O.r 19, a message register circuit is closed from battery through the 
make contact and armature of the CH relay, operating the proper message res·i star in 
the associated line switch circuit as e.xplo.ined below. . 
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28. As explained under first test of calling line, the RC relay operate~ and 
looks on the first line test when the call originates a.t the 1 station with the e;rounded 
ringer but does not operate on line tests when the call originates at the station 
whose ringer is connected in series with its condenser. '.:he operation or non-operation 
of the RC relay determines which station register shall register tho can. If a 
call originates at the station with a grounded ringer, the MR-1 message rezister 
in the line circuit operates. This registering circuit is traced from battery on 
the malt:e contact and armature of the CH relay, inner contacts of cam T, bre8.l: contact 
of the I relay, malre contact of the RC relay, through the 18"".A.N resistances in 
multiple, brush and commutator of the LF selector break contact of the L relay, make 
contact of the CO relay, to ground through the winding of the MR-1 message re~ister. 

29. On oalls originating by the station whose ringer is permanently connected 
in series with the condenser, the RC relay does not operate and lock, therefore 
a oireuit is closed• short circuiting the E relay and releasing it. This circuit 
is traced from ground on the inner contacts of cam w, C brush and terminal 17 and 
18 and 19 of the line test switoh, brealt contact of the RC relay to one side of the 
winding ot the E relay, short cireui ting the winding of the E relay. The E relay 
released, (a) Opens the circuit through the SL relay which releases. (b) Opens 
the locking circuit for the MB relay, but the MB relay does not release on account 
of a ciroui t being closed through its outer winding to battery on the break contact 
of the SL relay. The release of the SL relay closes a circuit operating the F relay. 
This oiroUit is traced from ground on the lov;er outer contact of cam I, break con­
tacts of the D and SL relays to battery through the 800 ohm winding of the F relay, 

I · whioh operates and disconnects the tip and. rinB of the trunk from the line. The 

I 

release of the SL relay also disconnects battery, releasing the CO relay. 1Vhen 
the CO relay releases, the M.R-1 message register is disconnected from lead H and 
the MR-2 message register is connected to it. The registering oirouit for the 
second party station now being prepared, the MR-2 register operates. This register 
circuit is traced from battery on the make contact of the CH relay, outer contact 
of oam T, break contacts of the I, RC, and E relays, 18-AN resistanoe, over lead 
H, break contact of the L and CO relays to ground through the winding of the MR-2 
message register. 

29.l Registration takes plaee during the interval of time that the 149-J in• 
terrupter steps the line test switch over terminals 17. 18 and 19. 

30. As the operation of reeister :ivm-2 is dependent on the release of the SL 
relay, 1 t will be noted that the sleeve of the line at the final frame is left 
unguarded by the release of the SL relay. In the event that the line is again 
seized by a final selector immediately upon the release of the SL relay, the G relay 
oper$.tes and opens the register circuit, thus preven,inB' the wrong station being 
oharrd with th~ oall. The G relay operates in a circuit from ground through the 
lnne contacts of camE, cam L, cam K, winding of the G relay, over the S lead to 
battfry on the s lead of the final selector which sei~ed this line. As the line 

I 
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test switch steps to terminal 20, a oircuit is closed from ground through the inner 
contacts of cam W, C, brush and terminal 20 of the line test switch, brealc contaot 
of the L relay, upper outer contacts of cam B, to battery through the R magnet, 
advancing the district sv1itch to position 17. The A cam advances the switch to 
position 18. As the switch enters position 17, a circuit is closed operating the 
DS relay in the line finder circuit, '!'his circuit is traced from ground on the M 
oommutator brush and seBTllent, through the 350 ohm winding of the DS relay, inner 
contaots of cam N, break contact of the D relay, to battery on the breal:: contacts 
of the DS relay. The DS relay operated, (a) looks through its make contact and 
350 ohm winding to the same ground, (b) closes a. eircuit through the outer winding 
of the F relay, thus insuring the holding of this relay until both the line finder 
selector and the district selector have returned to normal, (e) operates the line 
finder DOw'N magnet from ground on its armature, which restores the line finder 
selector to normal. \Vhen the line finder selector returns to normal, ground is 
disaonneoted from the M commutator segment. releasing the E, DS and MB relays. 
With the district ~~itch in position 1a. a circuit is closed from ground on the 
lower contaets of cam I, break contact of' the D relay, inner contact of oam D, ter­
minal 20 and S brush of the test switch. to battery through the winding of the PT 
maBDet which operates and advances the switch to terminal 21. 

31. With the line test swi toh on terminal 21, the circuit is closed from 
ground through the inner contacts of cam w, c brush and terminal 21 of the test 
S'\Vitoh to battery through the d~?m magnet restoring the selector to normal. 

32. When the district selector reaches the bottom of the frame, a circmi t is 
closed from ground through the y commutator brush and sesment, B brush and terminal 
21, s brush and terminal to battery through the .PT magnet, stepping the brushes 
to terminal 22. With the test switch on terminal 22, a circuit is closed"from 
ground on the terminal 22 and s brush bo battery through the PT magnet stepping the 
swi toh to terminal 1. With the line test switch on terminal 1, ground through the 
Y commutator brush and segment, D brush and terminal 1 of the line test switch, 
upper inner contact of oam B to battery through the R magnet, advanoes the district 
switch to position 1. As the ~Nitch leaves position 18, the-circuit through the 
DOWN magnet is opened, and after position 18 1/4, the circmt through the outer 
winding of the F relay is opened, releasing the relay. 

33. Should the calling subscriber fail to replace the reoeiver on the switoh­
hook after the called subscriber has disconnected, the release of the CS relay, 
due to the incoming trunk functioning. operates the selector time alarm circuit from 
ground tltrough the upper contact of ca.m I over the circuit previously described, 
thereby notifying the switchman. of the existing condition. 

,.-, .})ISOONNECTION - TALKING TO OPERATOR: 

34. With the plug of the answaring cord in the trunk jaok a.t the incoming 
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end, ground is connected to the sleeve terminal of the trunk to hold the district 
L relay operated. If the plug of the cord is removed from the trunk jack before 
the receiver at the calling station is replaced on the switchhook, the line relay 
in the trunk circuit operates, thereby holding the ground on the sleeve terminal 
of the trunk. ~Vhen the receiver at the aalling station is replac~d on the S\Vitch­
hook and the plug of the answering cord is r1Jmoved from the trunk ja.clt at the in­
coming 0nd, tho DC relay release·s, and ground is disconnected from the sleeve of 
tho trunk, releasing the L relay, thus adva.noine the switch to position 15. As 
the switch advances from position 14 1/4, the looking circuit through the inner 
winding of the D relay is opened at aam J, releasine the relay. Tho D relay re­
leased, opens the circuit th~ough. the SL relay, which releases, and operates the 
F relay, which advances the district switch to position 16 from ground on the N 
oommutator brush and segment. In position 16 ground on the armature of the SL relay 
through the lmver contacts of cam D advances the switch to position 17, the A cam 
advancing it to position 18. In position 16• the CH relay being normal, battery 
is not connected over lead H to operate the message register in the line oircu.i. t, 
as the oall is not chargeable. Fror this point on, the line finder and distri~t 
selectors are restored to normal as desodbed under "Disconnection - Regular Call." 

DISCONNECTION ON ABA~IDONED CALLS 

(a) DISCONNECTION BE?ORE LINE FINDER S~I.ECTOR FINDS LIQ 

35. Should the calling subscriber replace the receiver on the switohhook 
before a huntin5 selector finds the line, the L relay in the line circuit releases, 
removing battery from the H terminal at the multiple bank. Assuming the calling 
line to be in sub-group A, the release of the L relay releases the BA relay. The 
TR relay having operated, looks and operates the ST-A relay, which operates the 
LF relay in the line finder oircuit 9.lld the selector is started hunting, as des­
cribed under "Originating Call". The seleotor therefore travels to the top of the 
bank and the H brush of the selector makes contact with the terminal of the·H 
combination at the 1op of the multiple bank. The H relay opera.tea from ground on 
the break oontaat and armature of the DS relay, winding of the H relay, outer oon­
ta.ots of cam Y, H brush of 'the selector to battery on the terminal of the H com­
bination, supplied through the 1,000 ohm non-inductive winding of the BA•l relay 
and the break contacts of the BA-1 and BA relays. The H relay operated, releases 
the LF relay, which in turn releases the F relay and opens the circuit through 
the UP magnet, stopping the selector. The N commutator segment is opened with 
the selector '!),rush resting on the H combination terminal to prevent the district 
sv1itoh from advancing from normal when the F relay is released by the release of 
the LF relay. ¥/hen the F relay releases, the DS relay operates from eround on the 
X commutator brush and segment, through its 1,000 ohm winding. The DS relay 
operated, operates the DG?T~ magnet, restoring the selector to normal. 
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POSITIONS 2 TO 6. 

36. If the receiver ls replaced on the switehhook at the calling station 
•while the district switch is in positions 2 to 6, the dialing circuj. t is opened 

at the calling station, causing the sender circuit to function and connect a direct 
• groi.md to the SC lead, causing the D relay to release on account of the increased 
• current flowing through the ·outer 'winding of the relay. The D relay is connected 

differentially, but does not release when its inner winding is connected directly 
to ground Ol.nd lts outer winding connected to ground in series with a resistance. 
The D relay released, operates the DS relay, which restores the line finder se­
lector to normal, as described under "Disconne.ction .. Regular Call". The D relay 
released also opens the circuit through the SL relay, which releases. The SL · 
relay r~eased, disconnects battery from lead s, releasing the CO relay in the line 
circuit, and advances the district mvitch to position 6 from ground on its arma­
ture and break contact through the lower contacts of cam D. With the mvitch in 
position 6, a circuit is closed from battery through the DOWN ma.e;net, upper contacts 
of cam D, break contact of the D relay, lower outer contact of cam I to ground 
operating the ")[)'.ThT magnet, restoring the selector to normal. When the selector 
reaches the bottom of the bank, a circuit is closed from ground through the Y 
oommutator brush and segment 1 brush and terminal 1 of the line test switch, upper 
inner contact of cam B to grOund through the R magnet, advancing the switch to 
position l. As the district switch enters position 5, the PT selector is. ener­
gi~ed from battery over the.B brush and terminal winding of the PT magnet, S brush 
and terminal 1 of the line test switch to ground on cam H. \Vb.en the district 
switch advances from position 6 1/4 under control of the Y commutator segment, the 
PT magnet rele.ases steppi:;1g the test swi toh to position 2. Gromld on the Y com­
mutator brush and segment through the terminal 2 and D brush steps the line test 
switch to terminal 3. On the terminal 3 of the line test switch the PT magnet 
operates from battery through its make contaot to ground on the Y commutator nnd 

1 segment, stepping the switch to terminal 4. The test seleotor steps to terminal 
5 in a circuit from ground on the break contact of the I relay and steps to terminal 
8 under control of the 149-J interrupter. As the district switch enters position 
9 !/4 , the PT magnet operates in a circuit from battery through the brush B and 
terminal a, winding of the PT magnet, s brush and terminal 8 to ground on the 
lower outer contact of oamH. As the diatriot switch advances from position 10 1/2 
the PT magnet relaaseo, stepping the line· tes.t sw1 tch to terminal 9. Ground on 
terminal 9 of tha S· arc advances the test switch to terminal 10. The test switoh 
steps to terminal 12 in a circuit from ground on oam H of the sequenoe switoh and 
ls advanced to terminal 16 by the 149-J interrupter. On terminal 15, gro'Gl'ld on 
the break aontact of the I relay advances the test switoh to terrdnal 17. The 
sw1 tch advances to terminal 20 under oontrol of the 149-J iriter:rupter. G:r·otnid on 
the lower outer contact of cam I, break contact of the D relay, inne:- oontaots of 
oam D, S brush and terminal ~O of the test selector, advances th~ switch to ter• 
minal 21. The Y segment advances the switch to terminal 22. en terminal 22, 
ground through the S brush steps the sw!toh to terminal 1. 
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37. When the D relay released, a circuit was closed operating the DS relay. 
This circuit is traced from ground on the M commutator, outer and tertiary windings 
of the DS rela.y in parallel, inner contacts of cam N, and break contact of the D 
relay, to battery on the mal\:e contact of the DS relay. The DS relay operated, 
locks to the sa.me battery on its make contact and closes a circuit operating the 
F relay. With the DS relay operated, a circuit is also closed energizing the line 
finder DO'NN magnet, restoring the line finder selector to normal. When the line 
finder selector returns to normal, ground is disconnected from oam M, thus releasing 
the E, DSi and CI relays. The DS relay released, releases the F relay and the E 
relay released, releases the SL relay. The SL relay released, opens the circuit 
releasing the CO relay, thus restoring the circuit to normal. 

IN POSITIONS 7 to 10. 

38. If the receiver at the cn.lling station ts repl3ced on the swi tchhoolt 
while the district awi tch ta in position 7 to 10, the S\Vi tch advances until selec­
tion be~rond ls completed, when ground is disconnected from the SC lead :l.n position 
10, and connected to the FT lead, operating the L relay. The switch advances to 
position 11, as desc:ribed under "Regular Call". With the switch in position 11, 
the D relay releases closing a circuit from ground on the lower outer contact of earn 
I, break contact of the D relay, upper inner and lower outer contacts of cam D, to 
battery th?.ough the R magnet, advanoing the switch to position 16, As the switch 
advances from position 16, the line test s··:•1toh steps to terminal 21, and in :posi­
tion 1& of the sequence switch, the L relay releases advancing the switch to posi­
tion 17; the A cam advancing it to position 18. From this point on the oircuit is 
restored to normal a.s described under "MESSAGE REGISTERING'' 

ALL SELECTORS IN' ONE SUB-GROUP BUSY: 

39. If all the selectors in sub-group "A", for example, a.re busy, the CA relay 
operates over a circuit from ground on the armature of the MB relay in the line 
finder circuit, through the make contacts of all the other operated :MB relays in 
sub-group ttA", over lead CH to the starting circuit, 500 ohm vvindi~g of the CA re-.. _ 
lay to battery. through :the 600 ohm reststanoe (C). The CA relay operated, trans­
fers the circuit throu~)l the 600 ohm winding of the TR relay in the trip circuit 
from the winding of the ST-A relay, to battery through the winding of the SA 
relay and the break contact of SB relay. When a call is now received, the SA 
relay operates in series with the 600 ohm winding of the TR relay, in turn oper­
ating the ST-B reJ,a,y. This circuit is traced from battery through the winding 
of the ST-B relay, make contact of the SA relay, 600 ohm resistance (BJ, to 
ground on the armature of the CB relay. The ST-B relay operated, o:;o rates the 
K relay, starts a sel.ector in the uB" sub-eroup hunting for the calling line 
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and closes a locking eireuit through the 1000 ohm winding and make contaot of the 
CA relay. This is to prevent the release of the CA relay should a selector become 
avapable in the ''A" sub·•group v:hile a call is g~ing through the "B" sub-e:roup. 
If all selectors in sub-group "B" are busy, the operation is similaY .. ,xne:pt tlla.t 
the CB, SB, and ST-A relays now operate. The ST•A relay operated, st~rts a selector 
in the 11 11. 11 sub-group hunting, as explained before. 

ALL-(SELECTORS IN BOTH SUB-GROUPS BUSY: 

40. If all selectors in both sub-groups are busy, both the CA and CB relays 
are operated. Should a call be received in either sub-group under these conditions, 
the corresponding SA or SB relay opora.tes, but neither. the ST-B nor ST-A relay 
operate as the circuits to ground on the armature of the CA and CB relays are open. 
When a call is received in the "A" or "B" sub-group while all selectors are busy, 
the special message rec;ister P,ffi) in the startinc circuit operates through the 
make contact of the SA relay to ground on the armature of the CB relay, :i.f' the call 
ts in sub-group 1tA11 , or through the make aonta.ot of the SB relay to ground on the 
armature of the CA relay, if the call is in sub•group "B"• The message register 
thus indicates the number of oalls which were originated while all the line finder 
selectors were busy. 

LINE FIND8R TIME ALARM. 

41. If a line finder does not find the subscriber's line within 35 seconds 
after the receiver at the calling station is removed from the swi tchhook, an alarm 
is given in the follo~ing manner. When the receiver at the calling station is re­
moved from the swi tchhool{, the line L relay operates, operating the BA relay. The 
R~ relay operated, connects battery to the contact of the 152-D interrupter in 
the time alarm circuit over a circuit from battery through the non-inductive {outer) 
winding and make contact of the BA relay, lead B winding of the B (frame) relay in 
the time alarm circuit, brush and terminal 1, of the START arc of the time alarm 
selector, break contact of the A frame relay, to the interrupter .contact. When the 
interrupter contact closes, the B relay operates. The A (frame} relay does not 
operate, however, due to its winding's being short circuited by ground on the in­
terrupter. When the interrupter contact opens, the short circuit is removed from 
the winding of the A relay, which now operates in series with the winding and make 
oontaot of the B relay, to ground on the armature of the B relav, thus holding both 
relays operated. The next closure of the interrupter operates the STP rmagnet, 
ove~ a circuit from ground on the malce contact of the interrupter, m2ka contact_ of 
the A relay, termin::i.1 1 nnd b.rush of the STEP arc of the selector, to battery through 
the winding of the ST:P magnet. When the interrupter contact op<Jns, the STP magnet 
releases and steps 1 ts brushes one step on its back strolce. The selector brushes 
thus advance one step for each make o"!d brenk of the interrupter conbct, which is 
of ::m interval of 7 seconds, until the fifth terminal of the selector is reached 
when the aircui t throug'l-1. the interrupter is open8d. 1.Vhen the fifth terminal of the 
selector is reached, the M-1 lamp in the trip circuit lights over ·:i. circuit from 
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battery on the armature of the A (frame) relay, terminal 5 and brush of the LAMP 
aro of the selector, lead A, through the make contact of the BA relay, BA-1 lamp; 
lead C, to ground. through the winding of the B (aisle) relay in the time alarm 
circuit, whi~h operates. The B relay operated, operates the A (aisle) relay. The 
A relay operated, lights the aisle pilot and ma.in or monitoring board lamps through. 
their respective a"UXiliary alarm circ~its. When the source of trouble is removed 
and the BA relay in the trip circuit has released, the circuits over leads A and 
B are opened, in turn releasing both the frame and aisle A and B relays, extinguish­
ing the aisle and main or monitoring board lamps and silencing the alarm. The 
release of the B (frame) relay also closes a circuit from ground on its armature, 
through terminal 5 and the bridging brush of the RETURN a.re of the selector, to 
battery through the break contact and winding of the STP magnet, which operates 
and steps the selector brushes to terminal 6, in which position it awaits the next 
closure of lead B. 

42. Should the BA relay release before the fifth terminal is reached by the 
selector, the A and B (frame!; relays release. The B relay released, causes the 
selector to a.dva.nce to the next normal position, awaiting closure of lead B, as 
previously described. The operation of the 188-A . ;key steps the selector brushes 
to the next normal pOsi ti on by way of the STEP bridging brush and 5, 10,15, or 20 
terminal, as the oase maybe. If th~. selector had been at normal position 6, 11, 
or 16 when the BA relay operated, the operation w:ould have been the same as des­
cribed for position 1. 

WIRING OF GROUP DISTRIBUTOR BANKt 

43. The wiring of the two group distributor aros of the regular G distributing 
selector bank, shown.on the regular starting circuit, and. of t}le emergency G 
distributor selector bank, is shown in detail in the circuit associated. with the 
series circuit through the emergency jack and the contacts of the TR and TR-1 relays 
for the 15 groups of a panel line finder fra:rrs. For a complete frame of ·300 lines, 
the wiring of the terminals for both arcs of eaoh G distributor selector is shown 
tn a. table on the drawing. As a trip oirouit is divided into two units, A. and B, 
calls originating in the first 10 lines of a group of 20 lines are oonneoted through 
trip unit A and a terminal and brush of the G are normally having access to the 
line finqers in sub-group "A". Calls originating in the last 10 lines of a group 
are connected th~ough trip unit B and a corresponding terminal and brush ot the 
other ara normally having aooess to the line finders in sub-group "B" • This 
arrangem~~ts permits the distributing of the 30 trip cirouit A and B units to sub­
groups "A" and "B", respectively, in the starting circuit, so as to give eaoh 
group an equal preference, thus preventing any one group from having a permanent 
prefe~enee over the other groups. This is accomplished by the G selector being 
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advanced one step to the next group after each call. The seriee circuit through 
the contacts of the TR and TR~l relays permits the passing of a oall through a 
number of idle groups with the same speed as though the call originated on a line 
within the group having the preference at that time. Should ~No or more oalls 
start in two or more groups at the same time, the grb'up nea!'est the one having 
the preference at that time will be completed first, because of the series looking 
arrangement of the TR or TR•l relay holding the relay of this group locked and re­
leasing the other relays. 

44. The TR relay in any group looks from gr~ through its 600 chm winding 
and make contact, Jaok 10, terminal and brush of the associated ara of the G selector 
to battery in the starting oiroui t throuBh jaak 15. The TR-1 relay looks through 
its 600 ohm winding and make contact, jack 12, corresponding terminal and brush of 
the associated G arc, to the starting ciroui t through jack 16. Jaoks 10 and 12 
of eaoh group circuit wire to the selector a.ra·terminals and jacks 9 and 11 loop 
to the next group circuit, so that though the selector may be giving preference 
to one group, this group being idle, and a call originates in somd other group, 
a circuit is olosed back through the intervening Jacks and break contacts of the 
intervening relays of each group until the tel.'minal which the distributor brush 
1.s resting on is reached. Ass'W!le a call originates in group 15 and is passing 
through utrip unit A and the brushes of the G distributor selector are resting on 
the first group terminal, whioh is terminal 1. The lo.eking circuit for the TR 
relay is as follows: Through the 600 ohm winding and make contact of the TR relay 
and Jaok 10 of group 15, jack 111 break contacts of the TR•l and TR relays, and 
~aok 10 of group 14 (not shovm), through all other groups in the So.'IJle manner to 
Jaok 10 Qt group 1, terminal l and bruSh of the selector, to jaok 15 Of the start• 
ing oiroui_t. It will be seen that if two oa.lls start a.t tb,e s~ time in two 
different groups oa.us i!Jg the TR relays ln the two. sr9ups to operate together, the 
oall originating ln the group nearest the one having the preference of the starting 
oiroult will be oompleted first. For example, if a ca.li started in group 10, trip 
unit A, a.nd another in group 15, trip unit At the operation of the TR relay in the 
former group would release the TR relay ln the latter otrouit, but remain.looked 
itself. The magnet of the G selector is operated by ground on the armature of the 
STi--A or ST•B ~elay and the brushes advance one step on the release of the selector 
armature \vhen the ST•A or ST-B re~y releases after eaoh oall. 

· LINE FINDER DISTRIBUTOJh 

45. The distributing eele<.'tors A and B shorm ln detail on "The Selector 
Sta.rt Wire Circuit" are uSed for' distributing oalls uniformly to the U.ne finder 
eeleotora 1n sub-grouJ>e A and B, respeotlvely. 

46. V/hen the number of line tinder selectors for a group does not exceed 
40 selectors for each 300 lines, the starting circuit shall be equipped with two 
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200-R distributor selectors. Figure 1 shows these selectors wired an~ equipped for 
16 line fL~der selectors for each sub-eroup. \Vhen the operation of the STA relay in 
the starting circuit connects ground on the start (ST) lead, as described under 
"ORIGINATING CA1111 , the LF relay whioh operates depends upon the terminal on which 
the A-1 ·or:td.gJ.ng l·rush is resting. Assume the A-1 brush is resting on terminal l 
in the regular s·tart circrni t of sub-group A. In this case if the first selector 
is not busy the assooiated LF relay operates and functions as previously described. 
If the first selector is busy, the associated MB relay is operated and the circuit 
through the LF relay open. In this case the LF relay associated with the next idle 

.selector operates. Assuning this to be the tenth selector, a circuit is t~en closed 
from ground at the ST'-A relay (not shown), through the break contacts of tne GA and 
0 relays, the A~l bridging brush and terminal 1 of the A-1 aro of the distributor 
selector, the ST lead, make oontaot of the first MB relay~ tl!e series mako contaots 
of the succeeding operated MB relays, break contaot of the tenth MB relay, to 
battery through the inner windin~ of the LF relay, whioh operates. The operation 
of the GA rela.y1 as described under HQRIGINATING CALL", operates the STP-A magnet 
from ground on the armature of the STA relay, through terminal 1 and the A~3 brush. 
to battery through the windin~ of the marnet, so that when the· GA relay releases on 
the oompletion of a oall, the STP-A ma,371et releases, in turn stepping the selector 
brusheB' one step and giving the next selector the ·preference. Wh.en the brushes of 
the distributor selector ad.vanoe from the terminals of the last line finder selector, 
~el'mina.l 16, the seleotor is advanced over the spare terminals to the first terminal 
from ~ound on the. strapped spare terminals through the A•2 brush. A call made at 

·the time, the seleotor is ad.vanoing over the spa.re terminals, will be routed to the 
first selector throue;h the A-1 ~rush and strapped spa.re terminals by the strap from 
terminal 22 to the terminal l on the A-1 aro. 

47. :when the number of line finder seleotors for a STOUP exoeeds 40 selectors 
tor eaoh 300 lines, the starting circuit shall be equipped with two 2oo~P distribu­
tor selectors. Figure 2 shows these seleotors wired and equipped for 26 line finder 
seleotors tor each sub-group. It will be note~ that the ST leads from the first 
15 line finder selectors of eaoh sub-grou.~ are connected in their respeotive order 
to.the first 15 terminals of the A-1 and B-1 aros and the s~ leads of the last 11 
line finder selectors of eaoh sub-eroup are conneoted in their respective order to 
the first 11 terminals of the A-4 and B-4 ares. rt \vill also be noted that the 
brushes of the first three aros of eaoh seleotor are in the opposite position from 
the brushes of the last three a.res; so that only three brushes of a selector make 
oontaot witn terminals at the same time, the other three brushes being open at that 
time. On a regular oall in sub-group A, the airouit funotions as described for · 
Fiaure 1 until the first three brushes of the A distributor saleotor advance from 
terminals 22. At this time the first three brushes are open and the last three 
brushes are now resting on the first terminal of the A-4, A-5, and A-6 aros. The 
next.call in this sub-group then starts #17 seleotor, if idle, htmting for the 
oalling line. Aasume the last three brushes are resting on terminal 11 of the 
assooiated aras and the #26 line finder seleotor is idle. The operation of the STA 

-, 
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relay in the starting oirouit closes a. cirouit from grotmd on its armature, break 
oontaot of tho GA and C relays, A-4 brush and terminal 11 over the ST lead, through 
the breali: contact of the MB relay of the last or #26 line finder selector in the 
sub-group, to the assoo~ated LF relay. Tho operation of the GA relay operates 
the STP-A magnet through the A-6 brush and terminal 11. The release of the STA 
relay releases the STP-A magnet, advancing the brushes to the next or terminal 12. 
Ground on spare terminals 12 to 22 through the A-5 brush advances the brushes of 
the selector until the first three brushes are resting on the first terminal of 
the A-1, A~2 and A-3 arcs. A oall made while the selector is advanoing over the 
spare termlnals will be routed. tQ the first selector through the A-4 brush and 
strapped spare terminals by the strap to terminal 1 of the A•l arc. 

48. The number of line finder selectors for a sub-group may thus be arranged 
by changing the necessary s~rapping on the selector aros. The operation for the 
emergetloy selector for sub-group "A'', and the regular and emergenoy seleotors for 
sub-group "B" are similar. 

ANOT'ffE'R SEI,ECTOR RETlffiNS 'l'O NORMAL '.7HILE A OALL IS GOING T!!fiOUGH. 

49. \/hen the STA relay operates on a regular oall, ground is oonneoted to 
the line finder oirouit over lead x so that when the MB relay operates it is held 
operated. th:.:.•oueh 1 ts outer winding from battery on the armature of tl'ie SL relay. 
This loaldng oiroui t prevents the MB relay from releasing, should. a selector 
retl.11"n to no~mal while a oall is going through, until the oall is safely started. 
Thero is the possibility that a oirouit may have been olosed from ground on the 
armature of the STA relay, through the make contacts of several ~m relays, to an 
LF relay associated ~1th some other line finder, but the GA relay in the starting 
cirotd.t not having had time to operate and open the ST lead. Then if an inter­
mediate MB relay released, due to the assooiated line finder selector returning 
to not·m.al, it would find ground on the ST lead and operate a seoond LF relay, there-
by starting two line finder selectors for the same oall. 

TEST nm LINE FINDER SELECTORS: 

500 This circuit, which is shown associated with the starting circuit, enables 
the tceting of any partioular line finder selector at any time. The test line 
used with the test· box o1rou1 t for making the test is the first or bottom line of 
tho bottom bank in both the uA" and "B" sub-groups, the first line terminals in 
both sub-groups being connected together. 

51. \Vhen the 184 plug (shmvn on the line finder o1rouit) is inserted in the 
TEST jaok of the line finder undeJ" ·test, the ST and ST-1 J..eads are connected to-
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gether. The 1000 ohm windiJC ot Ula Lr relay ts asoonneoted f'rorn the break 
contact of the MB relay and connected to the make cantaot ot the O relay in the 
starting ciroui t through the strapped ring am slee?e of the TEST plug. · When 
the plug of the test box cord is inserted· in either 159 test jaOk, the A relay 
operates from ground on the sleeve of the test box oord. The A relay is quick 
in operating to precede the TR relay in the trip c1rcUit on a simultaneous call• 
The A relay operated, opens the oircuit through the 700 ohm windings of the TR 
and T'R•l relays in the trip circuit and connects ground to the winding of the B 
relay, which operates. This oircui t is traced from grol.llld 011 the right inner 
armature of the A relay, winding and break contact of the B relay, break contacts 
of the S:rA and 3'I'B relays, to batte!-y on the armature of the S'TP-G magnet when 
the previous· step of the G distrib;utor seleotor has been completed. The B relay 
is almv in operating to prevent a call which h,as Just reached the ST-B relay from 
being interrupted and to prevent there being the :possibility of two selectors 
arriving on the test line. The B relay operated, (a) looks to battery on its 
make oontaot, (b) operates the. o and CI relays from groUJJd on 1 ts armature, 
throug.n t.he break oontaot of the E relay, (cJ closes the ring side of a loop 
through. the test box, which operates the L relay associated with the t~st line-. 
The 0 relay operated (a) transfers the cirauit for aperating i>~he ST'A rE'llay in 
the ata.l'ting oircuit fran. the G distributor seleotor bank, {b-) o:pens the normal 
ST le~, (o) eloses the ~ircUit th~ough the L? relay and TEST Jaok to 'the make 
oontaot o-f the ST••A relay, as hereinafter described, {d) OJ;<?nB the ope.rating 
oircrni't for the ST-B relay, which would otQ.erwi~e operate and l.ook or1 a. call 
within the last 10 lines in the gl.•oup. The Cl relay operated, (a) ,~loses a oirouit 
:for ope:r.•ating the TR relay in the trip oi:rcru. t from battery on the arma.t'.ll'e of the 
STP•.,G magnet, (b) oonneots the K lead of sub-g.row.ip "A" with the K lead of sub­
group n:f3"-:. th'.ls oonneating the K oolrJ'llutator segments of all the seleotors of 

. both, sub-grm .. 1ps together, ( o) connects the y lead of sub-group "A" with the Y 
lead of sub-group "B", so the GA relay will be operated by a selector in either 
sub-group. 

52. The L relay of the test line.operated. in turn operates the BA relay. 
The BA relay operated, operates the TR relay t?:trough its 700 ohm winding over 
the same oiroui t as· described under "ORIGINATING· CALI.'' exoept this tima through 
the ll'l.ake eontaot of the 01. relay, the A relay being operated. The TR relay 
operated• fUnotions as previously described and lo~ks 111 a circuit h•aced from 
ground through its 600 ohm winding and make contact, make contact of tha C relay, 
break oonta.cts of the OA and SB relays, to battery through the ,·Jinding of the 
STA relay• whioh. operates. The STA rela;v operated~ fi.m.:}Uons- as descrJ.bed under 
"ORIGINATING CALL'' and in a.ddi tion closes a circuit opera.ting the D relay~ The 
oircui t for operating the LF relay of the line :tinder ciroui t under test is 
traoed from ground on the armature and inner make oontaot of .the STA relay,. 
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through tho break contact of the GA relay, make contact of the C te1ay, sleeve and 
ring of the TEST Jaok and plug in the line finder circuit• to battery through the 

•
• 1000 ohm '17inding of the LF relay. The l,F relay operated, starts the selector hunting 

for the battery on the H terminal of the test line, as in the oase Of a regular 
call. With the exceptions alread~ stated, the line trip, starting, 11~e finder, 

· and district ciroui ts function as for a regular aa.11. 

~~. With the STA relay operated, the oircuit for optrating the ~ relay is 
traced from ground on the armature and outer make contact of the STA relay, break 
contact and winding of the D relay, to battery on the armature of the :S relay. The 
D relay operated, locltB to ground on·the armature of the A relay. When the STA 
relay releases, the E relay operates from ground on the lett inner armature of the 
STA rel'3', make oontact of the D relay, to battery through the brei:Uc contaet and 
\Vinding of the E relay. The :& rela.y operated, (a.) loeks to ground on the armature 
of the ~ relay, (b) releases the O and 01 relays, thereby 1estoring the starting 
circuit to normal, (c) oloses the circuit from battery on the armature of the STP-G 
magnet, whioh was opened by the operation of the A relay and later closed by the 
operation of the Cl relay, through to the 700 ohm windings of the TR and TR-1 relays, 
When the plug of the test box oord is removed from the test jack, the A relay is 
released, releasing the B, D, and E relays. thereby restoring the test eirouit to 
normal. 

TELL TALE - LINE FINDER SELECTOR: 

54, Should the selector travel to the tell tale position while hunting, due 
to the multiple brush not being tripped, the F relay remains operated through its 
outer winding. Grouna on the x oormnutator ~:rush and segment is thereby connected to 
the lead 11To Tell Tale Cirouit,n giving a 1 ~Uual signal to the a.ttenda.nt. As the 
N commutator segment is open at tell•tale, the district is prevented from advancing 
from its normal position. The selector in this case is restored to normal manually 
by the attendant. 

I 

55. Should the seleotol" travel to the tell-tale pos1 ti on while hunting, with 
the multiple brush tripped, a eircuit ts oloeed from battery in the trip oircuit 
through the 500 ohm winding of the o relay in parallel with the 500 ohm resistance, 
make oontaot of the BA relay, terminal of the H combination at the top of the multi~ 
ple bank, H multiple brush of the line finder selector, outer contacts Of camw, 
winding of the H relay, to ground on the armature of the DS relay, opi.ra.ting the O 
and H relays. The o relay operated, funotions as previously described and the H.re­
lay.opera.ted, releases the LF relay, which in turn releases the F relay and the UP 
magnet. The F relay released. opens the circuit through the tell•tale ala.rm and.­
connects ground through the x ooJ?mUta.tor brush and segment tp battery througl;l the 
1000 ohm winding ot the DS rel,ay1 which oper~tes. in turn operating the DOWN magnet, 
restoring the selector to normal. The recei er at the oalling station being still 
removed from the switchhook, the L and BA relays are still operated. and the call 
again goes through as described 1.Jl'lder "ORIGINATING CALL''• 
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TEL.L TALE•DIST11!CT SELECTOR • . 
56. Should the selector travel to the tell tale position durin€ selection, 

ground on the Z commutator brush and segment is connected through the 101.,-er inner 
oontac_t of cam B, to battery through the R magnet, advancing the switch to posi­

··• ti on lB, In position 18, the DOWN magnet operates and restores the selector to 
·.' normal. When the selector returns to normal, ground on the y commutator brush 

and segment adv~ces the switch to position l. 

OVERFLOW 

57. If all the trunks in the group are busy, the distriot selector, while 
• trunk hunting in position 7, travels to the top of the group and rests on the over­

flow terminals. As the sleeve terminal at overflow 1s open, the L relay releases, 
in turn advancing the switch to position e. In position e, the L relay re-operates 
from ground on the armature of the CH relay, advancing the switch to position 9. 
In position 9, a circuit is closed from ground on the z commutator brush a:1d seg­
ment, th:rough the upper contacts of oam K, to battery through the :S masnet, ad­
var10:l.11g the :=:witch to position 10. In positioll 10, a circuit is closei fromground 
on tho 2; eomnm:cator brush and segment, through the upper outer contact C'f cam K, 
lor-;•e:r- bne:r COJ::'.tact of c:;un L, to battery through the 1200 ohm winding of the L re­
lay~, OlJG!'t::.ting the L :relay. The L relay operated, loo1rs through its 1200 ohm 
wind1ng an'.'.t make contact to the same ground, through the upper couter oontact of 
cam J.J~ aC.itanoing the switch to position 14 from ground on cam M. As the sv1itch 
adi7ances from position 13, the L relay releases, and in position 14 advances the 
swi to:1 to position 15. The release of the L relay also releases the CI relay, 
discon.;ne~ting the sender from the district circuit. With the switch in position 
15, a ctrcui t is closed from the "Miscellaneous Tone Circui t 11 over lead c,· 2 M.F. 
condenser, upper contacts of cam G, winding of the repeating coil, 2 M.F. condenser, 
upper outer and lo~er inner contacts of cam y, upper contacts of cam V, lower outer 
and. upper inner contacts of oam J, make contact of the D relay, to ground on cam I. 
A tone is therefore induced in the other winding of the repeating coil' thus 
csaus ing the "All Trunks Busyrr tone to be sent back to the calling subscriber. When 
the receiver at the calling station is replaced on the switchhoolt, the DC relay 
releases, opening the l~cking circuit throue.h the D relay, whioh releases. From . 
this point on, the switch is advanced to position l as described under "Disconnection 
!alldng to Operator". 

"0" COMMUTATOR 

ss. The function of the "0" oommuta.tor segment is to maintain an idle condition 
on the multiple overflow terminals, so that ~ore than one selector may stop on over­
flow at one time; otherwise, the first seleotpr rea~ing overflow would make the 
sleeve multiple terminals busy, thus oausing auoaeeding •eleotors to continue upward 
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into the next group of trunks. The ''0'' commutator segment is open at overflow, 
but the S bar is continuous. Both the "0" and 11511 ctomnutator brushes are permanent-

• ly strapped together and wired to the multiple sleeve brush. IV.b.en the selector 
is at overflow, the "0" commutator brush is resting"on an open {dead) segment, and 
as the busy ground is :t'ed through the "0" commutator bar only, this arrangement 
maintains a non-busy condition on the sleeve terminals. ~il/hen necessary to combine 
two or more groups of trunks, the multiple sleeve overflow terminals bet"ween the 
combined gToups are made permanently busy by being connected to ground. As tbe 
"S" com"'.'.lutator bar is closed at overflow, the L relay is held operated at this time, 
and the selector therefore hunts past the "made busy" terminals into the next 
group. 

TERMHTi.TINO. CALL 

59. When a final selector connects to the tip, ring and sleeve terminals o:f 
an idle line at the final multiple, battery through a resistance in the final cir­
cuit is connected over the sleeve lead s, to ground through the both windings of 
the CO relay on individual lines and the last line of a group of consecutive lines; 
or through the 100 ohm l/inding of the oo relay on an intermediate line of a group 
of oonseoutive lines. The co relay operated, disconneots the L relay battery . 
bridge from across the tip and ring of the l~ne circuit. When the final selector 
returns to normal, the oircuit through the windings of the 00 relay is opened, 
releasing the relay and restor~ng the circuit to normal. 
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NON~OP~~ 

&iECHA.1.'rICAL lj,EQUIRE1.;s:NT§ 

fa) Armature tr.'.lvel • 01511 to • 020" 
(b) Armature must move freel;y in bearings 
(c) Ttere must be follow in the contact spring13-
(d J There shall be .005" air gap between the ]lard 

rubber bridge and the swinging spring. 

(a) To ta.l contact travel .00411 

RE.LEASE 

(b) The biasing i:;pr ing shall be t.n sioned ~ajn st the 
aramture with sufficient force to meet the releaee 

(o) 
requirement. 
Contact pressure between the armature and either 
contact screw shall be approximately equal. 

E~CT!.UCAL REQ~T ~· 

fl>.J.. 
l 7'1-E 
D....Z02 
91 
(CS) 

l'or s. tl'unk. loop not 
exceeding 3560 ohm re­
sistance. 

On open circuit 

Readj •• 003 a~. 
.!ee st • 00 59 anp. 
w.c.c •• 0059 anp. 
When the trunk loop 
is more than 3560 
ohms but does not 
exceed 5000 ohms 
Readj •• 003 amp. 
Test .0035 anp. 
w.c.c •• 0042 anp. 
When the trunk loop 
exceeds 5000 ohms 
resistance. 
Readj. .003 an:p. 
Test .0032 anp. 
w.c.c •• 0035 an:p. 
Note: TRUNK LOOP 1nelu.des the resistance of the- trr.m.k 

conductors, relays and repeating ccils, in th.e 
District a.nd oonnecting circuit .. -

178-AK f.tlecial req;iirement to in sure slow release .. 
{D) Readj •• a44 amp. 
Inner Te st • 047 anp. 
wdg. w.c.c •• 086 Sll'!P• 
(500 
ohms} 

On opel1 circuit 

pn open circuit 

ii.adj#; ..Q.°',a.pp. 
'l'est ~~· ... 
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206 L 
(OS) 

'B•l 
(DOJ 

B-9 (B) 

B223 (G) 

CIRCUIT REQUIREMENTS 

OPERATE NON•OPBRAT£! 
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RELEASE· 

Vli th windings 
oonneoted diff'ere11-
tiall Y· 

Note: When necessary to readjust this relay, the bent 
springs of both make break sprins combinations shall be 
adjusted to give 20 grams crontact pressure against the 
back oontaot spring. 

Test .0'16 amp. 
w.o.o •• oa6 amp. 

After a soak of 
,045 amp. in the 
direction opposite 
to the operating 
ourrent. 
Readj •• 003 amp. 
!est .0032 amp. 
w.c.o •• 0032 amp. 

After a soak of 
approximately ,3 a.mp. 
Readj •• ol5 a.mp. 
Test .021 amp• 
w.c.c •• 0258 amp. 

Att.ar a soak of 
approximately 
• 3 amp. 
Readj •• 054 amp. 
Test .063 amp. 
w.c.c •• 072 amp. 

Speoial requirement& to insure fast 4peration~ 
Readj •• oo& amp. 
Test .0063 amp. 
w.c.c •• 035 amp. 

on open circuit 
a.fter a soalc of 
.045 amp. in the 
same direation 
of operating our~ 
rent. 

After a soak of 
approximately .3 
amp. 
~eadj •• o05 amp. 
Test .0047 amp. 
w.c.c •• 0025 amp. 

After a soak of 
approximately 
.3 amp • 
Readj •• 006 a.mp, 
Test .0057 amp. 

Readj •• 0035 amp. 
Test .0033 amp. 
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CIRCUIT REnUIRBM~S 

OPERATE NON-OP ERA.TE R~EASi::i 

B226 Special requirements to meet circuit conditions. 
(T) Readj • • 0107 amp. Readj • • oo9 amp. 

Test .0113 amp. Test .0085 amp. 
w.c.c • • 0113 amp. 

El06 Readj • • ~o amp. Readj •• 015 amp. 
(SA,SB) Test .• 035 amp. Test .014 a.mp. 

w.c.c • • 039 amp. 

E399 Readj •• 013 amp. Rea.dj. .002 amp. 
(DJ Test .028 amp. Test .0019 amp. 

w.c.c • • 043 amp. 

E428 Through relay '!'hrough relay 
(C) winding. winding. 

Readj • • 016 amp. Readj • ,010 amp. 
w.c.c. • 0214 amp. 
Through parallel Through parallel 
combination w1 th combination >7ith 

r E568 relay. E568 relay 
[. Readj. .034 amp. Readj. .021 amp. 

Test .039 amp. Test .019 amp. 

E461 Readj. .012 amp. Readj. .ooa amp. 
(A) Test .013 amp • Test .0076 amp. 

w.c.c. • 0143 amp. 

E46l Special requirements to insure hold. 
(B) Readj. .012 amp. Readj •• ooa amp. 

Test .014 amp. Test ,0076 amp. 
w.c.o. • 0214 amp. Hold: iV.C.C • .0143 amp. 

E533 Test requirement of outer winding is proportional to test 
(L) requirement of inner winding. 
Inner Readj. • 017 a.mp. Readj • .012 amp. 
wdg. Test .01a amp. Test ,0114 amp. 
(1200 "W.c.c • .0181 amp. 

. ohms} 
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Outer 
winding 
(800 ohms) 

E555 
(A) 

E568 
( CI-1) 

E568 
( c-1) 

E632 
(TR, 
T'R-1 \ 
outer 
Wdg. 
(700 ohms). 

Inner 
winding 
(600 ohms) 

OPERA.TE 

Test .046 anrp. 
w. O. c •• 054 amp. 

C!rUIT RBOUIRL"JJNTS 

ON-OPERATE 
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Note: Relay to be equipped with special armature stop 
(piece part 163914) 

Readj •• 009 amp. 
Test .012 amp. 
w. o. c. • 0143 amp. 

Readj •• 015 amp. 
Test .018 amp. 
w. o. o. • 0214 amp. 

Through relay 
·winding. 
Readj •• 015 amp. 
w.c~c .. 0214 amp. 
Through parallel 
combination with 
E428 relay ( 0) 
Readj •• 032 amp. 
Test .038 amp. 

Readj •• 009 amp. 
Test .0085 amp. 

Through relay 
winding. 
Readj. • 009 amp. 

Through parallel 
combination with 
E428 relay (CJ 
Readj. ,019 amp. 
Test .018 amp. 

Special requirements to insure fast operation. 
Readj •• 045 amp. Readj •• 022 amp. 
Test .n4g nmp. Test .020 amp. 
W. C. c. • 061 a.mn. 

Test .040 amp. 
Hold! 
w.c.c •• 039 am~. 

Readj, .0013 amp. 
Test ,0006 amp. 
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E637 
(CA,CB J 

. Inner 
·winding 

(500 ohmsJ 

Outer 
winding 
(1000 
ohms) 

E638 
(STB) 

OPERATE 

Re adj • • 025 amp. 
Test .032 amp. 

Hold: 
Test .043 amp. 
w.c.c •• 043 amp. 

•. 

CIROUU' REPUIREM.t:."'N'm 

NON-OPERATE 

r~aa.dj • • 015 amp. 
Test .014 amp • 

Special requirements to insure fast oper~tion. 
Readj •• 025 amp. 
Test .027 amp. 

· w.c.c .• 039 amp. 

EG39. 
(GA 
GB) 

· Special requirements tQ insura .t'.a..si. operation. 
Readj •• 015 amp. 
Test .016 amp. 
w.c.c •• 057 a.mp. 

( 37 Pages J .Page #33. 
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RELEASE. 

Readj •• 004 amp. 
'rest .0038 amp. 

. Readj •• 003 amp. 
Test .0028 SJIW• 

E743 
(F) 
Inner 
\vinding 
(1000 
ohms). 

Test requirements ot outer winding is propo.Ytional to test of 

outer 
winding 
(800 
ohms). 

inner winding. 
Readj •• 039 amp. 
Test .041 amp. 
w.c.c •• 043 arnp. 

Test .o42 am,p. 
w.c.c •• 054 amp. 

Readj •• 025 amp. 
Test .023 amp. 

TCI Library  www.telephonecollectors.info 



E748 
(I.FJ 

QPWTE 

Special requirements 
Readj •• 025 amp. 
Test .027 amp. 
i.:v.c.c •• 043 amp. 

Hold~ 

w.o.c •• 026 amp. 

E'50 Special requirements 
(MB) Readj •• 028 amp. 
Inner Test .030 amp. 
winding w.c.c •• 043 amp. 
(1000 ohms) 

outer 
winding 
(1000 
ohms) 

E788 
(CO) 
Windings 
in series· 
aiding. 

Inner 
wdg. 
(100 ohms) 

Hold: 
Test .043 amp. 
\V.c.c •• o43 a.mp. 

Speoial requirements 
Readj •• 016 amp. 
Test .Ol 7 amp. 
:-v' c. c. • 033 a.mp. 

Test .078 amp. 
w.o.c •• 134 amp. 

E868 (E) Readj •• 024 amp. 
Test .027 amp. 
w.c.c •• 030 amp. 

CIRCUIT R.BClUIREME.NTS 

to meet Hold circuit condition. 
Readj •• 016 amp. 
Test .015 amp. 

to meet hold circuit condition. 
Readj •• 014 amp. 
Test .013 amp. 

to meet testing condition. 
Readj, .Oll amp. 
Test .010 amp. 

Test .039 amp. 

('37 Pages 1 Page 4/34. 
Issue 1 - BT-431 52:3. 
September 23, l.921. 

RELEASE 

Readj •• 003 amp. 
Test .0028 amp. 

, 
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ES92 
(I) 
Inner 
(1000 ohms! 

outer 
winding 
(1000 ohms) 

E896 
(B) 

E897 
(A) 

E899 
(STA) 

E901 
(L) 

E995 (RC) 

E99G 
(DS) 
Inner 
v1inding 
(1000. 
ohms) 

OPERATE 

Readj •• 038 amp. 
Test .041 amp, 
w.c.c •• 043 a.mp. 

T.est .041 amp. 
Vo/. C.C •• 043 amp, 

Readj •• 047 amp. 
Test .050 amp. 
w.c.c •• 050 amp. 

Readj •• 013 amp. 
Test ,028 amp. 
w.c.c •• 043 amp. 

. 
' 

CIRCUIT R:::l:0UIREM~NTS 

Readj •• 020 amp. 
Test ,019 amp. 

Readj •• 0075 amp. 
Test ,007 amp. · 

Special requirements to insure fast operation. 
Readj •• 026 amp. 
Test ... 028 amp. 
w.c.c •• 039 amp. 

Readj •• 018 amp. 
Test .019 amp. 
'.v.c.c •• 019 amp. 

Readj. w015 amp. 
Test .018 amp. 
w.c.c •• 0214 amp. 

f 3"7 Pages J Page #35. 
Issu~ 1 ~ BT-431628. 
September 23, 1921. 

RELEASE 

Readj •• oo7 amp. 
Test .0065 amp. 

Readj •• 005 amp. 
Test ,0047 amp. 

Readj. ,0052 amp. 
Test .0049 amp, 
w.c.c •• 0045 amp. 

Readj •• 003 amp. 
Test .0028 amp. 

Test requirement 
winding. 

outer winding proportional· to test of i!!ner 

Readj •• 040 amp. 
Test .042 amp. 
w.c.c •• 043 amp. 

Rea.dj • • 007 amp. 
Test .0065 amp. 

• 

~" 

~---~--~'""""'""~~.:;_._· ~----'---'-~~~~~~~~~~~~~~~~"---~~~~-J 
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outer 
winding 
(350 ohms) 

El027 
(CI) 
Inner 
windingo 
( 800 ohms) 

outer 
winding 
(800 ohms) 

El085 
(SL) 

El148 
(BA) 
(BA-1) 
Inner 
winding 
(1000 ohms) 

El149 
(0,0-1) 
Inner 
winding 
(500 ohms) 

• 

OP3RATE 

Test .091 amp. 
w.c.c •• 122 amp. 

Readj, .040 amp. 
Test .047 amp, 
w.c.c. ,054 amp. 

Test .048 amp. 
':r.c.c •• 054 amp.· 

Readj •• 015 amp. 
Test .018 amp. 
w.c.c •• 0214 amp. 

Readj •• 022 amp. 
Test ,032 amp. 
w.c.c •• 043 amp. 

, 

CIRCUIT RE0UIRE.¥ENTS 

NOJ\T-0.?3RATE 

Readj •• 020 amp. 
Test .019 amp. 

Rea.dj •• 010 amp, 
Test .0095 amp. 

rteadj. • 012 amp. 
Test .Oll amp. 

Maximum armature travel .01s11 • 

Through relay Through relay 
winding. winding. 
Readj. • 015 amp. Readj • .010 amp. 
\'ff. c. c. ,016 amp. 

Through parallel Through parsllel 
combination with combination with 
500 ohm (0) re- 500 ohm (0) re-
sistance. sistance. 
Readj. • 032 amp. Readj • .021 amp • 
Test • 034 amp. Test .020 amp • 

• 

( 37 Pages J ?age #36. 
Issue 1 - BT-431&29. 
September 23, 1921. 

REL.CASE 
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outer 
winding 
(1500 ohms) 

Ell90 
(RT) 

El321 
(CH) 
Inner 
winding 
(500 ohms J 

E1325 
(ll) 

FlO 
(K,K•l, 

5 M 
message 
register 

5--S 
messg,ge 
register. 

Spl. messa.ffe 
register 
per D-20060. 

OPERA.Tl~ 

Hold: 
Readj • • 021 amp. 
Test .0285 amp. 
w.c.c •• 0285 am-p. 

Readj • • 019 amp. 
Test .034 amp. 
w.c.c • • 050 amp. 

Readj • • 025 amp. 
Test .027 amp. 
w.c.c. .0286 amp • 

"'"""!' 
I --

, (37 Pages) Page 137. 
Issue 1 - BT-43~6:?9. 
September 23• 1921. 

CIRCUIT R 8r.JUI.R2.i;MZNTS 

NON .. QPBRA.TE 

Rea.dJ • • 011 a.mp. 
Test .010 amp. 

Readj. .003 amp. 
Test .0028 amp. 
w.c.c. .0016 amp. 

Special Requirement to insure fast operation. 
Rea.dj. .009 a.mp. Rea.dj • • 0068 a.mp. 
Test .0095 a.nip. Test .0064 amp. 
•:v.c.c. • 029 am,'(). '.J.c.c • • 0047 amp. 

After operating on .047 amps relay must remain operated when 
the circuit is broken ror a min:tnnum period of .1 second a.nd 
release on open circuit within a time interval of ,3 seconds. 
·v.c.c •• 0505 amp. . 

Test .036 amp. Test .032 amp • 
w.c.c. • 071 amp. 

Test .330 ~· Test .. 270 amp. 
w.o.c. .350 amp. 

'I'est .030 amp. Test .025 a.mp. 
w.c.c. .04'.3 a.mp. 

ENG.-"VCD-ML. 
·10/a/21. 

0H!{'1>.--ASP-<l!VP. APPROVED- C.L.SLUl"l'ER, G.M.L. 
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