
W&st·�·;,�· :;�lectric Company, Inc., 
Equi.r:><:.·nt Engineering Branch, Hawthorne .. 

( 1 Pag�) Pago #:. 
Appendix 5-
Is suo 1 - BT-502492(' 
July ia. 1923. (*) 

This Appendix was prepared from Issue 20 of T-502492. 

}'J�n;c;1 1)�'- CF-,_.i · 'l'"fON 
...-;J�EL :.lF�: ·:,_r��-�H 

Li:i.1e Circuit - Trip Circuit - Start Ci:r�-'1.:4.i t - Tir.:e Alarm Circul t - Di strict; 
Selector Circuit and Line Finder Circ,:.:� t - A'rra:nged for Coin Box Lines - Wit� 
or Vt'1 thout }.�essage Register··- Panel M����hinc Swi to:hing Sys tern. 

Cancel circuit requiren:ents on page 24· to �B ·included. 

Canael Circuit requir��ents in appendix 1. 
Canael Circuit requ.irr.:-.·�nts in appendix 2. 

· Cancel all of a:ppend.i� 3. 
Cancel all of appendix 4. 

ENG. BctF.Mo 
. 7 /20/23. 

CIIBCIGD BY:-J.I • AP:2ROV1::;D: -H,Ii.11,TOYNES. 
E.R.C. 

MH 
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'!if6e torn Elc.;c tric C::>m11any • I ne;.,,, � 

Engineering Depar·cmcmt 
New York. 

METHOD OF OPERATION 
P Al-TEI, LI NE FI �IDER 

( l IJ 3.g o i ?3£;0 :fl<i_ 
App ond L;_ ,;;_, 
IEsue l - B�-E02492 
Februar� 2'7 9 1923. 

Line Circuit - TriIJ Circuit - Start Circuit - Time Alarm Circuit - Din tric t 
::selector Circuit and Line Finder Circuit - Arranged for C o in Box Lines - With or 
Without Moss.'lge Register - Full Mochanical _Power Driven System. 

This appendix was !lrc:pared from i!:>sue 18 of drawing T..:.502492. 

The Circuit Requirements for the FlO rola;,l shall be changed to .cead· a:.:: 
fol lows: 

After operating on .047 amrj•• must remain operated vhen circuit is o:pened 
for -�minimum period of 0.1 second and relea��e on open circuit ·within a time in­
terval of m.gximurn 0.35 second. 

E1,TG. -TPI -rcr. 
3-7-23. 

CHK' n-wcn-e·wp A.::l?ROVED-J. L. DOY1-mu. 

_,. 
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Western Electrio Company. Inc., 
Engineering Dapt., 

New York. 

METHOD 01 OP,mATION 

P.LNEL LINE FINDER 

(1 Paga) . Page #1. 
Append ix 3. 
Issue 1 - BT-502492. 
�November l., 1922. 

Line Cir01;lit - Trip Circuit - Start Circuit - Time Alarm Circuit - District 
Sala c to1• Circuit and Line Finder Circuit - Arranged For Coin Box Lines - With 
o:r Without Tlf.ie sBage ·Register - Full 1\!Iechani..;,1.l Power Driven System. 

rrhe requirements for E90l and Ell&? relays shall be changed to read 
as follows:-

THE SHOWN BELOVl AR.E FOR NIAINT3NAHCE ONL y 

E90l Special requirerr.ents to meet testing �ondi tions 
(L ) Armature tra ve 1 • 020 '' 

Contact pressure 20 6Tarns. 

Requirements with relay cover off. 
Re.ad"i. • 018 ampo 
Test • 019 amp. 

Requirerren ts with relay cover on� 
Test .019 amp� 

El.187 
(CO) 

Special raquirerrents to m3et testing conditions. 
.J.rma.. ture t:1.�avel o 015 '9 

Wdgs. 
in 
series 

·Jon tact pre ssu1�e 20 grams. 

Requirements with relay cover off. 
Readj • •  Oll amp. Readj • •  0074 
Test .017 amp. Test .007 

Inner Test .078 amp. Test • 039 
Wdg. 
(100 ohms l 

Requirements v.ri th relay cover on. 

anp. 
amp. 

amp. 

Wdgs& 
in 
series 

'I'e st • 017 a.mp. Te st • 0066 amp. 

Ir..ner Test • 078 amp. Test • 037 amp. 
\;dg. 
(100 ohms) 

Readj • •  0052 anp. 
Test .0049 arrp. 

Test • 0046 anJ). 

12/29/22. 
CHK' D. -•L BS-CWP. APPROVED: J .L. now. G.M.J.,. 

___ R_EA=D-J;...;U:;.:;;S.__r.r ____ R_.L:;:.~0~.U;;..I;;;:;R:..;:."';;;:.~~;;,;,;;VJE;;;;1-< N;;.;.:r_T __ S ____________________ -U ... S..._E __ 

OPERATE NON-OPERATE 
......... jj . • 

fu'ill.iEASE 

ENG. --Q:Pl-MM. 
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vvestern :miectric- Co., Tncorp(jfat'ed, 
Engineering De1"Jartment, 

New York. 

METHOD OF OPERATION 
PANEI, LINE FINDER 

( 1 p:age) -i:·age :ff: 1. 
Appendix 1. 
Issue 1 - BT .... 502492. 
May: 17, 1922. 

tine Circuit - Trip Circuit - Start Circuit - �:'ime Circuit - District 
Selector Circui t  and J,ine Finder Circuit - Arranged for Coin--Box Iiines - \Vith 
or Without Message Register - Full Mechanical Power Dri7en System. 

Page 16 

Paragraph 40 sha.11 'te changed to read as follows:: 

FOSITIOJ.\T 7 �10 10 • 

40. Should the receiver be replaced on tbe switch.hook whUe the district 
s·witcb. is in any of these rositions, the line finder circuit is restored to 
riormal as previousl�/ described i:n paragraph 30. Trur.k hurl.ting ar-d selection 
'beyond wi 11 take place in t he same manner previously de scri'bed a.nd the advance 
of the sender circuit advances the switch to position 10. After selection 

· 

beyond, the calling subscriber controls disconnection.
· In :position 10 the 

release of the D relay advances the switch to :rosition 15. In fOSitior.. 15 ground 
on the armature of the SL rela.y advances the switch to J:;osition 17 a.nd ground 
on the break contact of cam D, advances the switch to position 18. From this 
:point on the district selector a.nd switch ara !'estored to i1ormal as described.: 
in paragraph :n. 

Page 23. 

Paragraph 59 shall be changed to read as follows:. 

TELL-TAY..E DISTRICT SEJ.ECTOR: 

59. Should the_ selector travel to the teil tale i:osition during brush · 

selection, it will stop in position a. since the sender does not furnish the 
500 or.J'Il ground over the (SO) lead to operate the (CH) relay. If the di strict 
selector. goes to tell tale in group selection, the district will stick in 
position 9, since· the sender does not furnish the 500 ohm ground to operate 
the (CH) relay under this cortdition • .  In either position the district will be 
held with its sender. 

1HIDER CIRCUIT REGUIREMJ�1'1TS 

The hold requirements for the E46l (A), should be removed and shoulcl 
be shown as being associated with the E461 (B). The ·circuit requirements were 
duplicated in the master copy. The second set of requiremer.Lt s should be cancellen. 

ENG. -�1P I-KX. 
12/16/22. 

CHR' D. -�.vcD-mVP. . APPROVED - C, L. S!lJYT.ER, G.M.JJ� 

Alarm 

) 
l 

'J 
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Western Electric Co., Inco:rporated, 
Engineering Department, 

New York� 

1v1ETF.DD OF OPERA'l· IO:N 
PA'NEL 1.r:NE FI11DER 

( 1 Page) Page #1. 
.Appendix 2 .. 
Issue 1 - BT-502492. 
July 31, 19:d2, 

JJine Circuit - Trip Circuit .... Sta.rt Gircii.it - Time Ala.rm Circuit ... Di strict 
Sel

.
ector and I.i11e Fi:n.der Circuit - Arranged for Coin Box Lines - With or Without 

Message Register - Full Mechanical Powe:r Driven System. 

Page 7, Paragraphs 11.1and11.2 shall be added as follows:-

11.1 If either the STl or the STJ3 re!ay remains operated, due to the 
fa.Dure of the IJ.'R or �l'H-1 :rela�J i:n the trip circ:ui t to be shunted. out and re­
leased, the KF relay opo:rate $ as soon as the interrupter contacts I, !II a.nd V 
close, anrl locks under cont ro1 of the STA or SI'B relay in the starting circuit. 
If it remains locked fo:r two secondG\I interrupter contacts II and rt close from 
grou:nd through either the TR or 1.rR-l relay in the trip circu:l.t, (depet:d.i:r.g rq:on 
·whether the cal 1 is- through the A or B s1ib�gx'oup), releasing the 1J:R 01" TR-1 re­
lay·. When ground is removed by the opening of the interrupter contacts II or 
IV; the STA or the STB relay releases, releasing the KF. rela;y and. restoring the 
circuit to normal. 

11. 2 The closure of the interrupter contact VI, ;,vhich occurs at the 
same time contact II ancl IV are clo�3ed., while the :v.E rela.�y is operated, operat.es 
the KA. relay. The K/'1 rAlay ope.rated� (a} loc1rn u:nder control of a key at the 
trouble a.e�k, ('b) lights a J.2.rnp at the trou'b1e d.esJr,, individual tn the line 
finder fram:; and (c) operates an ahrm., The ope1•ation of the key :releases the 
KA relay, extinguisM11g the H1mp and silencing the alarm. 

The l'equirements for the E725 and El626 relays shall be ad.ded as 
fol lows:-

CIRCUIT REQU IRliJMENT S 

THE REAWUST SPffvVN BEimV ARB FOR USE ONI;f . 

1�725· 
(KF) . 

El626 
(KA) 

Readj. ._017 amp. 
Te st .Ol 9 amp. 

Readj. ,OJ,-0 amp. 
Test .01 e amp. 

El�G. --WlK•BH · 

12/16/22. 
CHK'D.--ASP-CWP. 

REIEASE 

Re adj. · .oo 2 arnp. 
Tc st -.oo 1 amp. 

· 

Readj •. • 001 amp. 
Test .0005 anrp. 

APPROVED - J. JJ. row, G.M.J.,. 

REQUIREMENTS 

0 PERATE NON'-0 P1mN@ 

J 

'J 

u 
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.Ju:: torn ElectrlG Uo., rncor�?ox·ated, 
Engineering Dept., 

Nev: York. 

' i_ �. �. • ' 
METHOJ) ·OF'· OP EilATION . . : .. ; _.. 
. P f-l.l>JE.L LI NE :B' I ND .Ell . i. 

. 
. .• . . . , 

, 
· 

_l,ine Qi�cul t. � T;d.�p Circui-t - Start Oiroui t � T·
irne . . . Alp:rm -O:t.r«:n.-li t. :_ 'Dis;�� i�'t � 

.. tor �ircu� t ,A.nd Line Finder Circuit ;.... Arra:n.ged Fo1'" Coin Bm� L�l'l;�S "."" Wi tb 
· ' . C:.J \/itho�n Message Register - li'ull Mechanical Power D:dven. Syrite[ri.. . . 

. . . . . ,. t • • • • • �-

; I .· .· l 
:t · .. •  

I. . This C0illil10D �panel lino find or and dfo tr ic t s oleo tor c i�ccu it i�: used. 
for 

J?::.ssing calls originated by o. db.1 subscribor on [.l't ind.ividual message _rate or 
ooin box li11.eS i11 a ::ful'l .rJechan ical office. ·It c<i1sis ts 'of sfi ;.ftl,nctionally ,con-
··:neicteci: circu1.ts, · as· ·.fbllovVs: �: · : · · . ·  .i •. .: • · ". -,· ·

• · · 
, • . L 

1.1 The LIND) circu i t cons is ts of a line relo.y ( L), cut-off .relay, { CO), and 
a message rogister, one line circuit for each Bubscribor's lino·� ·'-VJhen'·t11e ·:ee·� 
ceiver at a calling st.'.1tion is removed frOr.1 the svvitchhook,, "Pa;ttpr_y. i8 
to the hunting { m lead Of. the Calling line and the as SOciated' app�ratti.S t\1.1'.lC­
tions ai1d. starts 'a line finder oelector hunting for the battery on. the 
load� tme:q. '. tne call�ng line if)· found, .ba tte:ry and ground. from the lino, t 

.. is cUso61111ected fro�1.t:he tip·�11dring·of··tne line, whichawaits th� closure.o-t; 
· k,ik:tng ·battery from the as;sociated se11de:r cfrcuit. The ti'ip circU.i t is 3.lso :. 
relea.sE'.cI�· thus permitting a.nother.·call ·to start irt' that ha.if of. th,e group. 

. . ' . . 
1 �·2 A TRIP circui.t is pr.ovided for each group of 20 lines, thus mak:ing 

).u trip circuits· on p. i_)apel line finder· frame of 300 liu�s. E.:Loh trip cir.cu.i � 
is divld�d in"to two uni ts, trip unit A, having aoc·ess to· the fir s t 10 lines in a 
\Jank, and trip un.i t B, having acces s to the last, 10 lin_es .in a. bank. Tlw trip 
c�ircui t. macJ1anically trips the· selector brushes of the par.tioulq,r bank in which 
the tEh:,::dnals 9f. 1,ts: apsocia ted lines appear arid oonhects to a starting circuit. 
�ch tri11 .µ1rcui t .. is .. �c;_1Uipped. with·: an emergendy plug ·and. j_ack, by means of which 
a, defective trip .c�:-ccuit may be ii"illnediately replaced by an e:riergency cir..cuit·· 

1,3 The STARTil\.G c ir cu it controls the routing of. c�lt.s to tho rospootive 
line finder _selectors ·and. c t.'.lrts an· idlo · solector-.hunting over the line .term.inals 
for. the·:. calling lino • .  It. alDO; at the samci time, releases a trip relay in the as­
sociated 'tri:p unit,_ thus {)-ermi tting another call �O E tart in any 0th.er grOUih : 
T1.Jj:ce·1sone· s'farting circuit· for eac;h fro.rile of 300 lines. The circuit.consisto 
of three 200 typa distributing selectors:,· one of \Vhich perr[l.i ts the dis tributing 
of this circuit so as to give each line equal preference. T'n.e other two distri-
1.Ju. ting c elec tors dis tribute the calls un i f ormly to the rospec ti ve. :line finder 
s.:.;lec tors. fuch r egulµr starting circuit· is :provided i.-vi th ·r.1eans for testing:· any 
l:.i.r:1e finder circuit and is e�lpped with· an en1ergency plug and jack for imnedk:. tely 
:;:'�� ;)b.cing the regular C irCU it With b.n emergency cJ.rcui t at any time• 

1.4 The LINE FINDER circuit is · arranged to· find the calling ·subscriber's 
lino and connect it with the variouB switching apparatus neces.�ary to corrwlete a 
0:1.lle illch line finder ,circui t'iS. permanently COnnocti.;d to· a district .Se�ector 
Jirc�1i t and COUSiB ts Of a J?.O\Ver driven ·sel�c to·r having 15 Se.to. Of C.Ontact .br,:us}les 
Jirod in

.
multi:ple, onG set of.brushcs•associated tvith each line bani{,. .l�t . . . the · 

tholine finder selector starts·u-.r?11ard hu11ting for the cal�ing line,, the 
assoc.i:�t�d . . district an idle.sender • .  ;rhis circuit. 
a.lso · ir,lciu.des a · UAKE ,BUSY jaok and a· ·T.EST •jack. ·· · 

:,J 0lo_c 

•·· ( 2 r} .. 

bink · 

) 

s <..l.l1l~ ·· t1ri1e · 
circuit . functions · and 'i.relec ts · 

·.• ·: :. 

("38 _ _l)ag~s·) -. Pagi :;;lo 
Issue 1 - BT: '50?4:92 s 

Apri.J. 

connected . '. 
hupt.inz 
circµi 
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l e5 The DlSTRIQr S 81.EGTOB. o·ironi t, -which is the other end of the line 
tinder selector. is l?l"Ovided ·vvith a magnet driven s ele ctor switch, by means of 
whlch c;l.n idle sender.is selected·and associated with the district unti l all se�... 

1ect1ons haye 1:>00n completed, who:n the -sender is discharged. The district c1r-
oui t is seleo tor ended ami so lee ts o.nd. connec tf� ·. to the pr op er outgoing truuk. 
under the aontrol o:f' a. sender, for the completion of an originating call. It 
also supplies talking battery to the calling station, connects battery for the 
operation of the message register in the line circuit on a charged call, and 
a.o1meo t6 the · busy tone to the calling s ta ti on .if required. 

· 

le6 .. The LIN8 .FHIDER THIS ALA.ID.I circuit is for the purpose of givint; vi�� .. 
ual and audible s1gnal4 to the at to11dant when an originating call is not con,. 
nee ted to a, line finder in a specified time period. 

LINE 

2.. A panel line finder frame cons 1s ts of 15 banks (at times knov1n as 
panels) of line·termi11als, each bank consicting of 2o·s.ets of multiple line ter­
minals, ma.king a total capacity .of 300 lines. The r.:ul tiple termina.ls 'appear on 
both sides of ·the bank.and ·ea.ch set consists of' four terminals, namely: tip { T), 
ring (.R ),, . sleeve ( S) and hun·t:i:ng (.H) • Each frame and bank has a capacity of 60 
line finder selectors, 30 selectors mounted on the front of the frame and tho 
other 30 selectors mounted on the rear of the frame. Th�s number of selectors 

. for each 300 lines r:1ay be reduced to 40 Or 28 seleo tors • The arrangement Of the· 
selectors IDB;y .be accom2iished by splitting the line rr:ul tiple banlts of a frame in 
the :fOllO'wing manner: - • 

. 2.1 &a.oh 60 .selector banlt ona frame is split in the oenter·:ind arro.-ngf:d 
for a. cross connecting cable, so that the first or bottom line on one s :ide o.:· 
�he �2li t will con11.0c '", +,o a:nd .J.ppear at . thG last or top line on the other· haL· 
of the bank. Thi:.. practice �.s used ·where 60 line f111dor selectors are requir-Uia­
for each 300 lines. 

2 .2 ;ma.ch 60 selec �or bank on a fr.:uno ts cpl! t in to. three sections of· 20 
. selectors each, two of 'thos-c; sections to be arranged for cros� connecting to: 

each other, the other section to be cross connected to a. corresponding bank·. 
section. on anothtn· fra11+Eh This :9ractice ·is used whe.re 40 selectors are re­
quired J'or each 300 li110s tl�u.s permit ting 9 00 -lines to be n.ccommoda ted on tv10. 
:f_:r;ar.fes • 

. _ 2.3 A 56 selector bank spli.t ).n to four ,sections of -:15 s.electors each;: 
the first a11d second seqtion:::i to be arranged for cr•ss connecting to ea.ch othe1r-: •· 
and tho third <;ind four �h sections arranged for crosc co1me<lting to each other.-.. 
This f·rac tice is used where 28 selectors are req_uired fi;>r each 300 lines , thus 
permi tqng 600 lines .. to be accornmoda ted, on the one frame. 

:· 3. Bach group o:t: selectors for oach 300 lines io divided. lnto' two sub-. 
groµJ.)s., "A" and itB". The "A11 sub-groo:p. ot' selectors 1s on 011e slde of the 
ti·ansposi tion .split .and .the "B" sub-group is on the other Side of: the· trans-

po�ition, s-pll t •. . By this me·thoct. a call ·origina. tin:g in· a group of -ED lines: 
cause_s- a selector in: the '"A" or . 11B" ,sub-group to .s brt hunting, tha· sub-gr'>.�t.t;"» 
de-pending upon the calling line beH1g .iri. the first or last 10 lines or the 
group. Should two a::1lls in the same group or1ginate at the same time, one 

(~ .P~ges} - Page t-2. 
Jssue l - .B'I'-502492• . . I 

4Pril 20,-1922~ 

PANEL Fl-1\tDER FRiiEE~-

' 
' ... 
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( 38 Page.s ) . :Pa.go . =;f:�3 � . 
I s sue 1 - BT-50249 2 .  
Apri 1 20 ,  19 22 . 

being in the fir s t  10 l ine.s �nd · th� 6:the·� :.b,e: i:rig-'in the las t-· 10 lines �: tao s e� ' 
le e tor s w i l l  s tar t-11 one s el ec tor in : su"O . .-g:�'�µ:9 , 1 i:A11 ; ; · the · o ther in s.ub-gr•ou1') 1�B 1q 
Should all line f inders in a sub-gro:up be b.U$·y, · a ·cal l ·or i gi:na t1 ::-ig w i thin · the 
CO:Ci"' 8 S� QDding 10 l ines �"1,i l l  S tar t a · .s elec tor ln the . adjaCen: t .  SU.b�group • . 

4 .  When bo th s:ub-group·s . of c el ec t or s . · :for . 300 linos : ar o  Oh tho . samo fraoo , 

t.vo TRlP mo.g11o ts nre us e¢i ,  one - mgne t on · �he front and . the other imgnet on the 
rea-r . of �he framG �, Whe;n ? o th " sub-gi�oups . of s e le c tor s ar e on ' s �,? ara te · f:ra.r.1o s ,  

f ou r  TEIP r.p.g!le t s  arG u s ed ,  , one on the fron t ai1d one on the . rear of· each frame . 
. •. . > 

. . . · . 
D EVi:A II,ED J HS CiUP TlOlT -----------

5 • n18 opera t:Lo"n f Oli a cal J. ?�c i gi_na ting in the fir S t .  10 l ines· Of a gr oup 
i s  as f0J..bw c � .::.. \Tnen the re ce iver at the cal ling s ta ti on is ieni6v ed from the· · 
s-, : �, tL�b-hO(;}i.11 . .  7�:J.e 1 r e lay i1� ·. the iitie opE:lra tes ovei� the· subs criber' s 
loop "  . . i:i:i . tur n  connec ting ba t tery to the H :  t·erK11inaJ . bf t,'.e l ine a·t · the find.or 
mn1-t:<2 le  bar�lt and . op er.:J. ting th.e BA rel3.y. The B1t reJ ay ;)'_ , ,;ra ted , opera tes . th.e · 
J:.H .re1a;y-: in a circu i t ,  fr om ground . on the arma tur e 6{ t.n�>.BA r e l ay break oon-· · · 
tD.C t .. of · �he I{ r elay, 700 · O})m ou ter w i nd ing of the TR r elayl break: co11 tac t:J  · of 
t:.rn Jl-, ST-A and ST-B r e fays , ·to ba t tery oi1 the · a1"rna far e  of the S CIP  .. ·G ta2.c�ne .t .  
·11:· 1e �:n. x·eLiy ope.c.a ted , ( a )  0-.I?e ra t e s  the TH!P Jna.gne ts , fb ) opens the lc10KL1g 
�� e::." l e S  cir.cl:i. i t  thr ough -tho 'l'.B. 1·eiays in the o the:r banl-c gr oups , as · herei_na·:'.:' ter 
dez cr .ibed , ( c )  l o cks i1J a c ir cu i t  fr om ground · tb:r ough i ts 600 ohm inner 11V irdl11g . 

. ':i.:nci r�ke con tac t ,  terminal 1 an d br0 s h  of thd G ·gr oup d is tribu tor s. ele c to:r , · 
· 

"in· eal� 00n t:1c ts of the c; CA . and . SB :t: ela�?S to ba ttcry through 18 BR r eb is - · . 
ts,nco 111 p:J.r3.l lel w i th the i/v indi!l.g of the ST-A relaJ, 'dhi ch qpera tes ;. · fuo.h 
'JlUP . mat;"ne t o:pera tes .i ts tr ip rod, thus . tr ipI)in g · the oor res.ponding group brushes · 
of' the as s ocia ted- s 0l e c tor s on i ts resf)ec tivo · s id;e of the frame � The ST-11. r e lay 
O})era ted, ( a. )  O_L) er::i t 0 s  tho .· s rw .:..G magn e t, \7h 1ch rei:liinS opera te d un tl.1 the ST-li : . 
r elay r el oa s c; s ,  ( b )  &hoi� t cir.�u i ts , the 500 ol11t. -vi h1cl �.:p.g of the · CA r el9.y, pr e­
ven ting i t  from opera ti ng a:nd· s tar tirg o. l i1�e find er · in sub-gr oo.p · 1 1B 1 1  whiJ,e ' a 
Cc.�l l  iS going th:r bu gh, as ' des cri be d  hi paragraph �n under "A.LL S t�LECTORS !lJ. ONE 
SUB-GB.ODP BUSY19 , { c )  opera. te e . tho K relay ovor · j_ c ir cu i t  ·fr om ba ttery thr cug'h . !  

the wlnd i115 of . the K relay, m�'l{.e c 011 tac t  o f ·- the TR to groirnd on the a:rrua� . 
ture o� .the ·  ST··'.A. r elay,. { d }  cl os e s  a qir Cu. l t ·· ope ra·ting the LF i�elay i:n the l ino  
:f:'1 r;de:r · circu i t . This  cirou i t is traced from groui1d: on the '. righ t  ou t e::. .. arnn tur e 

i1111e1· make con t2-c t o f  the ST-A r e la�r, thr ough the break con tac ts of the 
Gii and · C .  relay.s , tho A-l bridging bry.sh and · termina l  of the A selec tor , over 
.1uc:1, d ST,  break c.on tac t of l\i� rela:y i.n · the line fii1der c ircu i t ,  ·br eaJ:: s1Jr irigs of 
the TE$T .jacl{, . to ·ba.ttery thr_oU:gf1 the 1000 ohm . inn or -.vi nd ing of the LF relay . 
1(:.1e K re�ay . OJ;> e ra te d ,  ( a ) lo .cP-..s · to gr Ou.nd · on tl1o · arl.'1J.a ture of tho BA re1ay 
ti .' l' OU.gh i ts /Dake contac t and the break c01it�c t 'of . the 0 rela:l Cb ) . the c i:c-: 
cP. i t thr Ough the. 700 ohp1 \'iirid ir1g o f  the · TR :iYelay, thu s pr ev8n t i11g tm o tber l i n e . ' 
:fi nder . s oloc tor fr or .. 1 b e ing s tar ted ·by thiS cal i �  ( c) c los e s  a circu i. t fr oni . 
g1 oui1d 011 i ts make con tac t · thr ough the 1500 · ohm' ·w1ndi11g of the ' o r elay, but tb.e 
0 r elay do0 c. i1o t Oper3. te a t  thiO tiri1� on :::..cc ount Of insuffi c i en t  curren t , thrbu�gh 
the wind ing." The LF r elay opera ted, . ( a ) lc clts thl:' oUgh i ts rm.lee . !.;,>n tac t  and ' bo th 

in s eries 9 to g:r;·ound 011 · tho · break · con tac t.· and arrna ture of the H relay� · 
{ b }  clo s e�. a c ir cu i t O.l.Jera ting the GA r�lay in the s tzir ting o ircu i  t from grou .. 1 d  

---,- ...... ':""'""'~~---s---~----~ ... --,.--------......... -~-..---------~--------~~---·---

··,(' ;_ 

. ;' 

,, 

circuit ·. 

the · 

relay· 

cpens 

windings 
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and co nne ct s ground to th0 Fi1 l e ad, cau sing the J.J re lay t o  o perat e and l o ck 
through i t s  inne r windi ng 0 11e r the t ip o f  the f'u:ndament al ci rcui t previou sly 
de scri1; \ •  The J ... re lay ope rated, advance s the swi t ch fo r t al Jd. ng se lect ion. 
A s  t:r:e �Ni t ch advance s, · grou�d i s  int e rmi t tent ly conne ct e d  to the tip si d·a o f  
the . fundament al ci rcu i t through t he out � r  cont act s o .f cam E, ho l ding the J-' re­
lay operated, but succe s sive !y sho rt ci rcui t ing and pe rmi t t i ng t he re-o :perat io:n 
o f  the stepping re lay in the sender ci rcui t .  When suffi c i ent impul s e � have 
·oeen sent back to  sat i sfy the sende r9 the fundament a� ci r cui t i s  o pened, re- · 
l e as ing the J-' re lay .  The J_, re lay 1•e l e a s e d, o pens the ci rcui t through the R 
magne t, sto ppi ng the swi t ch :i.n :ro si t i o n  1 1 , 1 2, o r  · 14, dependi ng u�on the cl e?- s s  
o f'  ca.1 1 . A s  the swi t ch le ave s po si t l on lo , the ho l ding ci rcu i t  o f the CI re lay 

· i s t ran sferred from t he se co11da:ry t o  the p:r-imary . wi nding. Thi s ci :rcuit i s  
t raced from ground through t he uppe r out er and lowe r  inner cont act s o f  cam E, 
make co nt act o f  the r_, z·e lay uppe r out er and lowe r inne r contact s o f  cam V make 
contact of t he CI-1 re l ay, inne r co ntact s o f  cam u make eo nta.ct o f  the E rel ay 
to bat t e ry t hrough the primary windi:n.g o f  the CI re l ay .  •.r·he re l e a se o f  the r ... · 
rolay o pens the ho l di11g ci rcul t through the CI r� l ay, re lea si ng CI and c1�1 
:re_l ay s and di sco 11ne ct i11g the sende r· from the dl ntr i ct c i r cui t � · 

22. When the re ce i ve r  at the c�l l e_d st at i on . i s  reu:o ve d  from the swi t ch­
hook, with the sw1 t ch in po s i t  i on 1 l o r  1 2, re�1e r se_d bat t e cy  and ground from 
the incoming ci rcu i t  o perat e s the OS re l ay .  The CS re l ay operated, clo se s a 
circui t from ground on tho upp� r out cn•  · cont act o f  c am H, . through the make co n­
t act · o f  the CS  relay. ou t e r  contact s o f  c am }J, w:l ndi11g o f  the I re lay, to bat­
tery t.hrough the I I I  cont act o f' the 149·-J 111 t errupt er.  When tha int e rrupter 
contact elo s e  s ,  the I -re le.y operat e s  e:nd lo ckn to t he s ame ground. through it s 
make . cont�ct . ·vVhen · the IV contact ·  o f'  the 1;.1t GT'ru.pt e r . clo so s� ground on . the . 

i nte r rt:q?t a r  . cont act. o perat e :;  the CH re laya  Tha CH i�e l ay ope1'a.t ed, locks through 
i t s  600 . . o.bm winding and ·: ·the · out e r  co11t a ct r. o f  cam o ,  to ground on i t s 'make con..;,. 
tact and armatu re . 

. -

. .  23 • .  The . 1�9-J inte:r.rupt�r i s so co nne cte d. in the cireu.it · ths.t t he oper­
at ion O f  the CH rel ay. l s - de lay ed fo r ·:at . least two se conds  afte� the cs · ?'el ay . 
o per?te�s .  _·· Tb� s  i s  to.  prevent ·- the false o-pe rat io;n o f  the CH r�1 ay s.i'loul d  the 
cs . . �elp,y oper9-t � :momentari ly befo re the �al le d part,y · an awe rs due to any l ine 
d� stiirbance s • 

OPERATOR . ANSWElB.S . 
. . 

. 24 . 1.rhe swi t ch ad\Yan(�e s t·o ro si t i o n  1 3  .a:s de scribed. abo ve, and when the 

o:pe.ra.tor insert s . t he· plug 0 f an a.n s\veri ng_ co.rd ' 1n the answering j ack · o f  the ·  
t run)r, the c s  rel ay ope rate s ·on rev0:r sed 'bat t e ry _ a�d groi.md ove r the t run.1{. 
The C.S re l ay o pe rat ed, clo se ·�f .a ci r cui ·� from tho same groupd on e arn H, tb.:rough 
the upper out er and lower ird1e :r  co ntact s .  6t' · �am. R, : to batt e ry throu gh t ho outer 
winding . o r  the J'.J . relay, · �Nhfch o perat e s  a:na advance s � he swi tcfa to f O  fii. t i o n  14•  
Wi th the swi t oh i.n po.si ti on · 14, the repe·ilHng co i l  and b at te1•y are d.i sco nne cte d  
and t he .. T and R l eads are · co nne ct e d . d i re ctly to ·the T. and R 1:: .ru she s o f  the 

se le cto"r t hrough cams p· ' anc1 Q. re spe ct ive.ly � A s  the swi t ch enters po si-
t io11 1.3-1 /2 the r.J re l ay lo cks t o  ground over lead S or the sel e ct e d  

I �----· --

C.AJ..,LED PA.B. TY ANSWERS 
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trunk an d in pos i t io11 13 3/4 th e l o cking c ircu i t  thr ough the inner winding of 
' ,,_ ., 

the D r Glay is trans ferred f rom the c on ta.c, ts of the D C  rela,y to . 1.;�1e upper G?n-
tac ts of ca.rn J • . In pos it·ion· · :l 4;· : . . a." checki11g:· tode · 011�cu iy iB�  Cl os ed _ O"'l B!" �he

. 
, 

s l e eve of the ope rator' s trunk• ,in:n.er . con tac t. s  of ·cam 'iJ°� 1Jako ' 0011·tac. t of _ the ·;L 
relayi Wfl9er COl') ta.c ts Of .: cam V; lo-VJei' con tac ts of ·c ani  -Y, 2 • -ni�f· .  c ond en s er , '. . · .

. 
lo.ver out er q.pd.  uppe r  imJer . c o].ftac ts· of · ·cam x.,..- the·· S ;  brush.· and t ei"mina� a t  the .. 
l i ne f.inder • .  �o ground .. ,thro-qgh ,the wind ing of'- the- q ; () t•el3.y :for nU¥J.ber · 

. � _;_ .... ,. 
. · ; . ·, , .· 

DIS CONNECTI ON . ·- CALL -. ; . � . . � . -. . 

. . . . . . . ' . ·  
2 5  • . When the recoi ver o. t. the calling s ta t  i on i s  >r e:Dhced on the S\:,i tqh� 

hoolt, , the DC r e l ay re leas o s ,. in . tu r11 releas ing tho D r e fo.y� . iJ.'he 'D relay re- • 
leas ed, c l os e s. a c ir cu i t  o. dva�c �11 g _ the swi tch · t o  p.os i tion · 10 .  

REGI S 'J:ERIHG 

2·6 , on Tur.· R. or c oi n  dis tr .i c t c ircui ts , the C! relay opera t e s  while .·tb.e' 
' 

. ·, swi'tcli is  pas sil'Jg _throi1 gh poc,_i .t i ous 14 3/L.1: to 1 5  1/2 · and ano the r · s enG.er .is.' .s q -
l ec t e d  ' in a. mB.nner s ioilar . to t r41 t  des crib ed in pa'.riJ.gra;?hs s· ::1nd 6 � e:1ccopt. '.th�t 
th o er · r:i319'Y cper�t9 s :in a'. c ircu,i t tracsd fro.m ba ttery thraugI� its  5.11n8x · _ ' · '

. 
· · 

winding ,th(). make . con ta c t  o;f th$ E · rel ay. ·to gron11d · on cai�1 · i:he · 8'i:t'c>ti nd t.6 i1o
'
id 

the tes t . termi;no:l: _of . the;· se:1 der .  bi.is y  .a:fter the r eleas 'e ·o r ·�he CI :r. .:�10.y� is · �011·· 
n e:c ted un.t1 1, 'the S\Ii tcb: adv.anq_o.s. :fr ora pos i: ti on 16�,,l/2 . - In p':)S i ti9i1 15 1/2 th a  . . 

-
CI :c e lay · 1ocl{s · to ·  ground on the Tp s t 1.ea d if . · the. tes t. : brush of the s ender· i� f 
r e s ting on the teruinals of a pus y s en der . I f the cal l ro s  b e en ,. coDplo ted the 
CH relay w·ill  have op e:r.:'a te d i11· pos i ti on 11 or 12. : and, . 3.� · the · S\7l t6h e nt $rs . 
pos i tion . 1 6 ,  a c lrcu i  t is , clo seq· to ·the, :Sele c tor ' Time Alirm Circu i t, thu s . , 
givjng a v isual and audible al arm i f  � . s en der i s  n.o t · s ele c ted it:i a r eJ.s o:1abie · 
lene;tn · of ti:ci e .  . . 

. 2? • When an idl e s ender. has . been s eleo te d  the CI relay reieq.ses , s inc e . " there is no gr ound on tl1e t.os t 10a d ..  ·rhe CI r elay r e lea s ed,  ·ope ra te s  the L r e­
lay. This ci r cu i t is traced irom bat t ery thr ough the out er .v1il10.ing of the L · 
r e lay, th� .l<?:Ner co,�tq, c t s  o�i1�: . n , the :br eak ccint3.c t- 'Of ·tbti er rela,y . the m�.e . 
c on tac t of the R �e:i;a�.,., t 2;  ground . throngh . the ·i:nner : a6nt.acts·, O.f · cam t • . · 

28 .. The n: · tes _ , in pos it i on 16 . and advances the S'iJYi tch to p o s i'"" . 

t i  on. 17 _frorJ on i t s  ma}ce con tac t ,  inner . con tao ts of earn M,· the ma.1{'.e c on -.. . . 

tac t c f  the L i· ela y. the l ow e r  out er c on tac t of cam B to bat tery tbr ou gh  th e 
· .  H Liagne t .  

29 .  In ::_Jos i ti on 17 , a c ir cu i t  is clos ed from bat t ery on the malrn . conta c t  
of the SL re layi) out.er : contac t s . of ; cam T,  th:rou g..11 the thr e e· � 13�AH �ec i� tances · 

L:1 p[tr:1l1 9l � mol{e . cori t�ct o_f; t;tie : CH relay, the H brush �r� d', terminal a t  the line , 
f'ir�der :·bankt ov er l ead H, ·' : th:r .o.ugh the br eal-c con to.c t  of the. l.i :. rel:-iy. t 6 gi.our:jd 
tbr ougl1 tile mes sa ge

_ 
r e,c;,� s ter ( Mr). )  qpera t i rig the mes �age ·  r'.e3:1,s t�� Q Dlirir.ig · the . . · 

mes sc:, ge register :Lng · per i o d ,  anq ther · l ine f in der s el e 6 foi.;. · hun tfrig· ovor the lin o 
tei·:mimls in the same .gr.cup not ·. s top 1 t�  brushes on ', the �:.ul tip le .tcrmin9. ls · 

od! tl.1 i s  line a t  thi s time. for the. reas on th:L t i ts 'H T'ela;t '. :i s  . shunte,Q. ·by th� _ 5 . . 
ohm me s s age regi s ter whi le th� H brush of the hunting s eleofor is pq.s � ing, ,over .: 
the H termiil3.l of this l�ne • · · t . • . 

checl~:i.n~. 

) 

MBSS.A.GE 

) 

J 

b:..ink 

.REGULAR . 

.of 

relay op ere, 
--.rrou11d · · 
\:) . . . 

\ ~ I .' • 
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30 . In p os 'iti on 17 the CI relay ope r a t e s  from bat tery through i ts inner 
'.;.rinding, make of the E l'el ay, to ground . on the lmver ou ter con tac t Of 
cam I .  The of relay opera ted,  opera t � s  the CI-1 re�aY�. The · CI •l . relay oper­

� t ed ,  clos es a .  cir cu i  ii from (�-r ound ovor the SC lead , tov! or con.t.:ic ts of cam V , 
�nalrn con tac t of the CI-1 r elay l ower· inner tmd upper out er conta.c ts ·o f  cam U, 
to b3. t t ery thr ough · the ·out.er winding of the D r elay, which. · releas es diff' er.en-:­
t i ally. The D re la y  relea s e d ;  advances the swi tc):l to pos i tion 18 • As the 

a dvances t o  J?OS i t i  on 18 , the circuits tbr mgh the ,J),  ,. SL, CH, and L r e­
are opened, rele:J.s i:ag the relays and the ba t -cery for operat ing . the ·  �as'":" 

sage regis t er i s  d is conn ec t ed from lead n. The rel eas e  of the SL relay d :j.s ­
c onnec 'Cs ·ba t ter y from lead S ,  r e leas ing the C O  r e lay, thu s r e s t or in g  the line 
circ·u i t  to nor;-rin.l . As the sui tch en ter s pos i ti on 18 , a cir cu i t  is  cl os ed , 

opera ti11g the DS relay in tho lino finder C ir cu i t . This ci rcu i t  · iS tr·2oed . 

from ground on tho M comLu tn. for bru s h  .a:nd s e gmen t ,  thr ou gh  the 350 o:r..m w ind in g . 
· of the DS r e las,·11 inner con be ts  of cum 1{ br ealc contao t of the D r'e lay, to  ba t-
tory on the break cont'1c t s  of the DS r el ay. The DS :relay oper9, t e d ,  ( a ) l ocks 
througn i.�s l'Ik'lkO . oon t:J. c t  nnd 350 ohm w i11ding to the same ba. t tery, ( b )  c l os es . 

a cir cu i t . thr ough the ou t er \linding of' . the F relay, to hold th i s  r elay ope1· ­
::.i. t ed un ti l bo th the l i110 finder s elector and the dis tric t s el e c tor have re- . 

turned t o  norma.l, ( c )  opera tes th e l ii1e . findor DOVIIT magne t fr om ground on i t s  
3.rma tur.e,  "lvvh ich r es to:r·es the l ine finder s el ec tor t o  normal .  When th e l ino 
:n nder selec tor r e turns  to norr:1al, groui1d is dis connec ted fron the l\i1 corr.mu·­
ta tor s ogmen t, r e l oa s  ing tbc F;, DS, and l=IB r e lays ·· 

· 

3 1 . - 111 · pos i t io11 18 the I< :c o  lay J:' oloaB ed ·connoc ts grom1d thr ough the u-p-
��H�r Go n ta c t s  of c am D to the dis t;rio t DO\./J:T ma.gne t ,  which oper.'.1tes and :c o s  tar os . .  

the d is tr ic t s e le c tor t o  i10r111al . As th'e c.Us tric t s elec tor r e tur11s t o· · normal11 
a cir cu i t is  cl os ed from grour:d · On · the Y oomrr:u ta t or brus h ar:id D e 8fnen t,, t1pp or 
Lmer c on t1:> .. c t  of cam B, · to ba t t0ry th.rough the R magne t ,  advancing tho s\vi tch 
to pcs :i t i o11 l or normal . As tho s·wi tch leaves pps:Lti o11 18 , t11e oir eli i t  thr ough · 
the :.OOWN magnet i s  opened .  

· 

32 . Shou l d  tho ·cal ling subscribor · ·fai l to r ephce tha rece ive1 ... · on . tho 
S\11 t chhool{ after tho c:.1..l lod subsc :r iber has di s connec t e d ,  th o r elea s e  of t he CS 
relay, due to the · incoming' trunk fUD Cti 011ing OporataS the S Ol eq t or "  time alu.rra 
C ircu i t  from gr ound tr.1r ough upper out er con tac t of cam H over the cir cu i t  
prev i ous ly d escr ib ed , th ereb y n o t i fying the S VJi tchman o f  the exis ti ng · cond i­
ti on . 

DlS COHNBC·rI ON 

33. Wi th the lJlu� of the c or d  in the �runk jack a.'t tho incoming end ,  
ground is com1ec t ed t o · the · s le u-:ro tcrrJin::i.1 of' the tmnlc t o  hold th e diS .tr i c t  L 

operated . If the plu,:; of the cor d is r emoved frOL'l the tnrnk jack befor e 
the r ec e iver . n t  tho ' C3.l li11 g  s tati on ls r op b c c d  011 tho swi tchho o1c, the lino 

· 

:relay in the t;runk circu i t· operates , . th ere1) y  hol d ing the ground on the sieevo 
torrninal of tho tru11k. V1be11 the receiver at · tho c4l lil'i8' s ta ti tn is r eplaced 
011 the swi tchhook a11 d· the plu s  of the an cwerin,g coi· d is removed . frori1 tlie trunk 
jack a t  the incoming end , tho DC rolay r cl.en s e s ,  and gl.11ound is  di s conne c t od 

' 

from · the s leeve of the trunk ·releas ing the . L relay, tr.us a.dva:nc irJg the s w:l.tch 

{~Witch 
:vi.ys 

contact . 

the 

________ ------""TALKl lJ~O OP EW.i'J~OR 

rel3,y 
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: . . . 

t o  pos i tio� 15 . As swi tch advam�es .from pas i ti. on 14-l/4,
· 

th e  locking ci r -· 

cui t- thrcusti th� inner w1':u\L1g of the D relay' is opened a t  cam J ,  releasing the 
relay. Th� D r·e1.a.y-- .r.0J.ea.� 1Ju, ( a) opens th$ c ircU i t  through the SL whi Ch 

1�elea ses, { b )  closes a circui t advanc i.ng the di.s tric t swi tch to pos i t i on - 16 .  

In pos i ti on 16 grom1d on the armatur e of the . SL J;eiay .. thr ough the l ower �on tac ts 

of cam D advance s the swi -cch to pos i ti on 17 and ground · on the brealc con tac t  of 

the D relay advances 1 t to pos i t i on 18 . In pos i ti on 18 , the CH relay being n or­

mal, bat tery i s  not connec ted over lead H to operate the me s sage regis ter in the 
l ine c ir cu i t , as the call is no t chargeable . From th is point on , the l�na . . 

. 
finder and dis tric t s el e c tor s  are res tor ed to normal as describe d under •tDisa on-

nec ti on - R egu. lar. Call"  • P aragra:ph 31 • 

34• If the ca
.
1 1  is fr om a coin box line , .;mo ther s ender is s el e c ted as 

described in paragraph 26 and in pos i ti on 17 , the CI relay operates in the same 
manner. as previ ous ly described . The CI rela y opera ted, opera te s the C I-1 r elay. 

�vben the sw i tch s topped in p os i t i on 1 1 . or 12 for talking, the CS r elay operated 
whon the r eceiv er \i/as removed from the swi tchhook a.t the cal led s ta ti on and in 
tm1n cl os ed a. cir o.A i t  ope rat i11g the CH .  r e lay, The CH relay opera ted, locks and 
remains locked un til the swi tch leaves pos i t ion 17 : 1/ 4.. Wi th · the CH relay 
cpera ted and the swi toh in pos i ti on 17,  ground 1s  c onneo ted to the FR lead , 
caus ing the s ender t o  fm1o ti on and com1ec t  the coin collec t bat tery to the T 
and ·R le.£l ds of the s end er circui t ,  inner conta.c ts of oams P and Q, over the T and 
R leads to the sub scriber ' s  s ta ti on. co l lec ti ng the eoin. 

35 .  If the receiver wa.s n.o t removed frou the swi tchhook· at the called s ta­
t ion, the CH relay doe s not opera te ,  the refor e ground 1S not 001meo ted to the 
FR lea.d of the s ender , but the s ender fu.11c ti ons an d co1mec ts "co in r e turnu b3. t­
tcry over the T a.ud R leads of the s ender,  to , the subscrib er ' s s ta ti on, re turning 
the a oin. Wi th the swi tch in pos i t i on 17 1 t}le D relay r ele ases ' differen tbl ly 
due to a circuit b&ing cl o,sed from bat tery thr ough it s ou t e r  w inding, uppe:t· aµ t er 
and lower inne� contac ts of c am  U • make con tac t  of the Cl-1 rel ay, lower contac ts 
of cam V ,. to ground il1 the s ender circu i t  av er the S C  lea.d . 

36 . When. th� swi tch s tops in }?,OSi t1 on 15 or 14 _for talking sele�t1on, the 
CH rel ay doe s  not operate , S blce . the c ali is to an operator, an d the refor e  _tha 
coin is 'r e tu rned in the sa.:me ma.nner as

_ 
p�evi, oualy desc ribed .  

3 7 .  When th e  c oin ha. a  been r e turned or · collec ted, the sender circu i t  a.d­
v a.no es and c onne c ts ground to SC .load ca.using the D relay t() re1eas c .  The. D re­
lay i-· al eased, advanc es tha sw1 tch to pos ition 18 . As the ·switch enters pos i ti on 

. 18 ,  a c1rcu i t is closed thr ough the DOWN magne t, from ground on the break c on­
tac t of the D r el ay, upper contac ts of cam D to bat tery, cau s ing the dis tr io t 
sele c tor to r e turn to n ormal . Wi th the swi toh in pos i ti cn 18 , another c1rcu1 t 
i s  clos ed from ground on the M comr.au ta tor ,  ou ter winding of the DS .... ele y, lnner 
con tact� of cam N, braa.k contact of the D relay, to bat tery on the � r eak �-.:mtact 
of the DS r el ay, ope ra ting the DS r elay. The DS r elay opera ted, looks diroc tly 
to the same ba ttery thr ough _i ts make conta.c t and cl os e s a c ircu lt energizing the 
line f inder s elec tor DO'vll'T magne t , r es tor ing the l ine finder s elec tor

· 
t o  normal . 

As the s wi toh advances f rom posi ti on 17 , battery is  di s conne cted from the s lead 
of the line allowing the CO rel ay to r eleas e and a.s the swi toh advances from 

.. .. 

the · 

relay, 

) 

_CO¼ECTUJG .QR.__J1EIDR1'1:l,NG XHE COIN 

• 
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pos i ti on l? i/2 ,, the s1 ·. felay releas es· • .  �:he co ·r el ay· r e lea s e d , ' .3. c;ain c onnec ts 

ha t ter y  a:t:1ci gr au.nd to the t ip ·�.l.nd  r1ng of the . 1 inc · th::. .. 6U.g'h the 1 relay•  The 

DS .i:'eby . op era ted .3.ls o clos es  a · c ircul t OJ::1eru: ti11g: the F. -r el:J.y. · When the s e­
loc t or r e tlH�D 8 t o  l10rrn�1.1 � · the Cir Ctd t  thr ou gh the lj C01TIJI1U ta cor s egment, iD ·· ' · 

og r)11 od � roloas ir.ic; t:10 · E·, ;)S1 l1B!i and F rela ys 9 r e s tor iD g  the :c ircu i t  t o  norrn3l . 
W1.10n d is tri c t . seleo to:t re turns to :no:;."m3.l,  a c ir cu i t is clos ed from ·:.;rour1d  
on ·i ts Y :cornrnu tit or to  bat ter;}r . through tha il masn e t ,  advancing th e sv:.ri tel.:. to 
<:;> os i ti o11 1 or . normal .  

38 . Shou l d  the cal ling subs cj: iber replace the r eceiver 011 the S \ /i tchhook 
before a hun tlng c elec to r finds the l in e ,  . th o  L ro lay in the line ci :c-cu i t �:' e·� 
le:J.s o,s , dis.comr nc t ing 1x1 t tery froin the H terminal a t  the 1>3.jJ1<.: "' · As­
sumi.ng the cal ling lino t o  be i11 · Sub-group A, the relea s e  of' the L r el ay r e­
lea HGG . . tho Ri r e l :J.Y@ �he TR .relay ln 7 ins · O:)<!:r:J. ter19 lucJcs and op.:n·�. tes th e ST.A 
rehy, wh ich opo 1·at0s the 1F r elay in · th0 · · line f111der ciret1 i t  :J.nd the s elec- to1� 
is s ta.:t ted h:t:�.11 �.i11g, o. s  d es crib ed un der aor iginat h:ie Jal l ; ' po.ragra�)h 5 .  <J�he s c...; 
l e::; tor th0refor e  trnve-ls to , tho t op · of th�! kink and the H bm sr �.:: tlrn s el ec toi' 
rnakec o on ts.c.t wi th the t0rmi113.l of the : H comb at· the t OJ? of the :· • .:� l ti1;l6 b�:iil1 k. 
·r.he H rela;)t opera te s  f:;.--om grcund on the brei:ik cont0c t 8.nd c:dm!itu re . oi the JJS 

of tho II r 0 lay, . au t e:i� · · co11t ac t s · of · q6.m w, H bnrnh of the s elec tor . · 
to b=.., tt ery on tbo termi11al of . the · H comb, si-:pplie d . t:.1rough the l \J OOO ·ohm n on-

. 

tive v1L1cl ing of tho B.A-1 rel a�y :J.11 d tbe brtJ::-Jz G O:i.1 .. 3.C ts of the .FA-1 . :1.11d BA 

B r aJ.a�y �ul ci. v!,)ei1S  · the · ciI·0u i't thr ough the UJ? rn.::LG1V3t,  s· to:;ip ing th e s e:. oc tor Q 1J.1h G :  
Yf c.ocr;ut? tcr c ognent i c  0�1Emod ·:1i th · t�i0 to:r bru sh re s ti11 g  on the :H c 0111"b 
tc.r:.1in '.:1l to \>r evcnt tho d ' s tri'c t · s-�'litch ·0ro2:a adv2i1 Ging fr OJ) 11 o:cn:=.i1 ·.-zh911 ·· t'!.1e : li' 
r0 l:::.J .i� b y  the :celoas e o:i:.'· tiie 1F · :c eL1y.· · "dhe11 tho F reL:i.y releases , .  
the JJS relay op0rs.tos �b rtOl'lgh Hs 1 11 000 obm from gr cu11d m1 th e X c ornmh­
ta -cor brush ::md s eg:uent . 1J:he DS relay ope ra ted ,  'o:per:::;, te� th e DOW:U tn2.gD e t9 . 're­
s to.c ing t�1e .s ol '3C tor to no:c:.n::i.l . : 

39 .  I f  the r ec e iver is re1:>hced ·on . the s·,,vltchhook at the . cal l ing s tati on 
'. /bi le th e d is trio t S\ii tch is in p o0 i ti 011 2 to  6 �' the d b,li11c; ci,r m:_ i t i s  opon ed 
<J. t  the ca ll ing · s ta ti on ,  cav.s i11g the s en·d.er Cir cu i t  to fu.ncti on im· cl connoc t a. · 
cdI· ec t groun d to · the B C  load9 C3.us ing the D relay to' i·ele2., se on z.1:ccoui1 t of the 
increased . cur l'  en t fl m•1 ing thr ough 'tbe ou t er �.v foding of the relay. .The D rel:�y 
i� Gonnec tod . d i ffo:i:-ontia lly, bi..:i. t · d oes no t rolease· vrh e11 i t s  inner ·., ;ind inc; if · . 
con1:r n c to d  cii::.·, e c t l y  to 8l'Ou.11 d a..n ct  i t s  m:_ t e:r vvi 11d ing c o1inec te d t o  gro-u.ncJ in r: erie c 
·. : HJ.1 res is tance . · Tl'1e D· :r G1s;y relo::is e d ,  o�) orat e s· the DS rd ::..J, ·,-:h ich 
::: e s  \J o r ( } f  ch G . J ine fi nder s cle c tor to  iJ?_cmE�l .� as des cribe& in �:;o w TLe 
�t) re13.;y  r el eas e ct 11  al s o  open s  t;hc c i rcu i t  throu ,:sh · the s1 · 1,. el a;'l:1 vrh ic ::i · r·31 e :1 ::; e s . 
The SL 1 alsy �0leas od , d is connec ts b�ttey y from load S ,  r el eas in� the Jn r0 l3y 
in the lin e  cir cu i t :i  <:lIJ d a dv:m c os tl1 e ci.iB trict  B'J'1i t cf.1 . to posi 6 . f r C!"� 
on the 1T commu t:lt o:�· an d 1n· e:1k c oJ:J k=:c ts ·· of the · :B' 2.nd · HI1 �.: ela�:·s thrcuzh L1::.t) :i .. awcr · 
con tac ts of cam D .  Wi th tbe 6 is t:c ic t 0 �dtch in pos i t i on 6 11  a . C i icu i t  iD cl o 8 ed 
from the Bame · grou}1d thr ough tlio l ua«:n� il:'me1 .. · and upi_:)er· · ou.'t f�r con tac ts Of G3.ll1 }.) , 

' .! · the 

DIS GOI'JJ.J.?~c:rI O:i.r o:u ABAlIDOIJIID CALLS 

in clue 
i'GL .yso Th.G E .20L:::.y O})Gr.::;~ted\ r0lue.SGS the LF reL::,y9 ·w11·ch ·in tlE' 11 :::cl 6~J- ~~ :i s tlJU 

~ele c 
l 

J?CSF2101T 2 to Li. 
· . i" 

s ·J,f fi C Lm t 
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POS IT I ONS 7 to 10 

ld th • b 1 d- +h · t ok h1· 1 e  d 1· . •- . _ c _ r;e.C�?--v. er e _ rep 3.Ce on " _ e s· .. n w 
s . .; i tch is in any of tpe s e pos i ti ons ,  the l ine f irl d er cirCU.i t is res tor· ed t o  n or­
rrn l ,  as pr�vi ous l y  d es crib ed in IJaragraph 30 . - Tru11k" lmrl t i11g a11d s·el e c ti on be­
yond "..vi l  l take . p lac E'. _ .in_<_-t4_e ;s?-r..ie nia1111 er 1-irevi ous ly d e s cr i be d  and the a dvance - of 
the s ender - circu'i t  ady�11. c,,e.s --tli� ·;-swi tch t o  p os i t i on · 1 1 .  ln pos i ti on 11 the re­
l ease of the D: rela y . advance,s- th e _swi tch t o  p o s lti on 16 • .  In p os i  ti oil 16 , 31·011.:i Jd _ 
on the . arma tu.r e of - t-he S-L relay ad:..ran ce$ the switch to pos i ti on 17 • . an d ground 
on· the; br eak c on t ac t of · the D . - r� ela y thr ough the upper inner ri,nd l o\Ver ou t e J.· c on- -

tac t, o_f cam. D, a dvan ce s _ _ the swi tch, , -to p o s i t-i on �8 .  - From thi s  J?Oint on th e· clis­
tric t :  s e le c tor and S \vitcp ar e_ r es tor;ed t o  n ormal a s  de s cribed i n  }?a.r�graph 31 . 

-
-

. 
41 . . If a.l.l the "

s o�ec tor� in - -SU b-group "A"9 for 8Y..atf1J?lG,  ar e . bus y, t�e :  CA 
re;lay ope_ra t c s  ovor : ·a cJ:·01� i_t frorn gro-r.:tnd on th e _ a.rrna. tur e of _ the IYlB relay in 
the line fin dfJr ctrcui t ,  through ·the moke contac t s  . of al l · the o ther op era t ed 
MB :relays in 3ul1-g:coup 1_1A" over lead CH , to- the _s tar ting cLc eu i t , . 500 ohm winding . 
of .. the CA r e lay, ,to bat tery thr ough the _ 600 ohm ros is t;:i.n c e  { C ) . The CA ' relay 
o_oera ted1 trn.:n.si'.ers the ;tprough _ the 600 ohm _ viin.ding of the TR ielay in 
th�.<t;rip ci r.cu i � fr om -the w�nding_ -of the �TA �E?i a.y, ba t te:.c y  thr ough · th e -
·:1in di11g Of the S.A relay_ an� the, breo.k _c ontn.c t of the SB relay. - When a - cal l is 
:J o:.1; - r e c e �ved , the , SA r ela y ope rates in s erie s vii th the 600 ohm winding of the 
TR r.el ay, in turn opera:t�11g - the STB rel ay. Thi� ci rcu i t  i s  - trac ed fr om bat tery 
through the ·v1in d in g  of ,the STB _r E?�q.y, mal-ce c on tac t of _ tl\e SA relay, 60 0 ohm re-
c i:J t.;:i,nce ( B ) , :  to ground on the arma. ture _ of the CB r ela;y> - The STB rel ay 
a ted,  ope ra t oe th_o p; rel ay, s tarts a s el e c tor in th e "B 1i ;;ub-group _ hun t ing for _ 
tho .. C?-l l ing ,l_ine and c_l os� s a .  locking circu i t  thr ough the 1000 ohm windin g and 

m::i.ke con.tac,t of tpe_. CJ� r e.l ay. Thi s _ i s  to �Jr even t the r eleas e of the CA relay _ -
s hou l d � _ selec tor bec.ome q.vai labl e· in th e 11A� . sub�group wh ile a cal l  i:J going ­
thr qugh the 1 1� " sub-group � If a,11 s el � c tor s _ in sub-group 1 1B 1 1  are bus y,- - the 
ope ra ti o11 is s imilar �xcep t - that the CB , SB , and ST ..:..A r el3.ys nO-�v opera te . - The 
S1l'-A. re.lay ope ra ted, _s tar ts· a s el ec t or in the 1 1A11  . sub-grou;p . mm t ing, as ex-
pl ci.ined ." _b efor e .  

· - - - - -
••• ,· ··· •• J 

� 

; . . 
ALL S-HLECTORS IH BOTH SU B-GRaJPS EU-SY 

- 4� . - ·If all s elec tor s
. 

in bo th sub�groups are bus y bo th _ the CA and CB re- . 
lays are opera t ed . Should _a cal i be r ec_e iv e d  in e i ther _ aub-�ou:p u.nder · the s e · 
aondi ti ons , the c or res1) 011d irig SA ox· SB relay opera te s ,  - out ne i th er the STB 
n or STA relay opera tes , as the ,c ir cu i ts to grcund 011 the .armatu.r e of the CA 
and CB relays ar o open . - Vihen g, - �an is r ec e iv �d in t he_ HAif or . 1 1B 1 !  sub.:..greup 
while al l s el e c to.rs ar e bu sy, _ t.ac speci al me s sage _ r egis ter ( MR )  in th13 - s tar t ing 
cir cu i t  o·pera tes _ through th e make - con tac t of the Sl� relay to · ground 011 the ar� 
iua. �re of the CB r elay, if the cal l is in sub-group · 1 1Au , or thr ou gh th e make 
conta:ct of the S:B, ;r:-ela.y to ground on the armature of , the

. 
CA r �lay, if the _ cn. 1 1  

) 

Pag·oJ ) 
Issue 

to battery through the DOWN magnet, o:pera ting the district DOWN magnet re­
storing the selector to. normal. Vvh.en th.e .sele_c_tor reaches normal, grou11d on the 
Y com.ir.u ta tor brush and segme11 t -advances t·11e· ·swftch· ·. to· :no:rm~l. ·: 

. . ~ .. 

40 Sheµ chho the strict 

. ' 

ALL SELECTIOHS JU OlTE SUB-GROUP BU.SY 

c~rquit 
to 

aper-
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is in sub-group nnu • . The ·massage regis·ter thus i11d i ca.te·s the number of cal ls 

whfoh \vo1"0  origina tod �l1hilo· all tho � ;,, ri i; f i nd er s e lec tors wor e  bus Y• 

FI :ND EH TIME ALARl\1 

43 . I f  a l ine finder docs n o t find the subscriber ' s  line vvi thin 35 s ec­
cnds' : af ter the r ec.e iv er at the c·�llin g. s tati on . · is  removed from the s wi tchhook, . 
an · alarm i s  Biven in the f ol l owing When the rec eiver · a t  the cal l ing 
s tation is removed fr oi.n the sw i tbhhqok, tr1e line L i·elay opera tes ,  opera ti11g 
the 0BA . r e lay . ·:rhe BA r e lay opera t ed , c ormec ·ts ba t tery to. the contact of the 
1 52-D i n t e rr·up ter in th e t imo alarm c ircu it over a circu i t  from batter y thr ou.gb 
the ou t er non-induc t iv e  vvh1di11g an d nialrn con tac t of the BA relay, lea6' 13 vd.nd111� 
of the B ( frame ) relay in the t ime alarm circu it, brush alld terminal J.! . of the 
s tar t arc of the time a larm s ol 13 c t or ,  break conbc t of the A . frame· relay, · to the 
in te :i:'T'Upter c on tac t .  When the in terruj? ter c ontac t c l oses , th,e B l�elay op era t�s . 
The A l frame ) re lay doe 8 n o t o:;_Jera tc , how ever, du e  to itc windings being short · 
c i r ::-.u i t ed by ground on the in terruptor . VJ1en the interrup ter contac t opens,  . th1.:i . .. shor t c ircu i t  is r·em.oved from tho vlinding of the A relay, whioh now opera tes· 
in  :.';eries wi th the w ind il'lg and ma.lee c ontact of the B re lay, t o  ground on the. 
arrin tu r e  of th e B re lay, thus hold ing both· relays operated . The next c losure o� . 
the interrupter opera tes the · STP magn e t ,  over a circui t from ground on the mlte . · 
c on tact  of the interrupter •  ·make contac t of the A relay, terminal l and brush of 
the S1NJP arc · o f  the s elector , t o  ba t tery throu gh the winding · of the STP magnet . 
When the int errupter con tac t ope11s , tho STP ma�at releas es and s·tep� l ts 
bru shes one s tep ori i ts back s troke . The s e l ecto r brushes thus advanoe one s tep 
f or each make and breal-c of the in t errup t er c ontac t .  -...;h1ch is o.f an in terval of 
7 s ec o11ds , unti l the fifth t erminal of the s e lec tor is reached when the cir cu i t  
thr ough the interrup ter is opened . When the f if th terminal of th e  s el e c tor ls 
reached,  the BA;..l lamp in. the t r i p  cil' cu i  t l i gh ts over a circuit from bat t�ry 
on tho armatur e of tho A ( fr:imo ) relay, torrninal 5 and brush o f  the LAMP arc · of 
the s el e c tor ,  le ad A, thr ough · the · make · c ontact of · the BA. relay. BA-l lamp ; lead 
c, to ground thr ough tho w ind ing of tlie B ( ais l e )  relay .1n the ttme alarm o ir­
cu i t ,  wh ich op cra. t·e s . 1.'he B re lay opera ted:, opera tes the A (ais le )  re lay • . Th·e 
.A r e lay opera te d. lights the a i s l e  i1i lo t  and [�a.in or nioni tor ing b oard lamps 
through the ir r esp ec t iv o  auxil iary alarm c ircul ts . \Vhen the s ou.:r.c e  of ·trou.bl o · 
is r emov ed ai'ld tho BA r e lay in · tho t rip c i rcu i t  has rel eo.s o(l, the ci rcu i tz 
over leads A and B are op ened,  in turn re lea.C ing both the frame · and a i s l e  A 
and B :r elays .  exti nguishing the ais ie and main or tnoni toring board ' l::unps and 
s i l enc ing tho alarm . The re leas e of the B ( fr3me ) relo.y n.lso clos es a c ir cu i t  
from ground 011 · i ts. ar:rro. ture . through termi:rla l 5 and the bridging brush of the 
RfilURN ar c Of the s el ec tor, to ba t t ery through : the br eak c ontac t and · wind ing 
of the STP nBgn o t, which oporn te� and s tep s the ��. \l�ctor brush es t o , terminal 6 , in wh ich pos iti on i t  awa its the next cl osure of l0a. c1' B .  

44. Shoul d  tho B.A r e:: lay r el cas e  befor e  'the fi fth tei:niiniil . 1s r oa.chod ·by 
tho s e lec t or ,  the A and B � frb.1�e ) robys r e leas e �  The B r olciy relea sed , 
ca.u s e s  the S el o c  for t o  advance to the next '_ llO;rmal pOS i  t i Oll , avva i ting closure· Of . 
lead B �  a s previ ou sly des cr ibed . Tho opera ti on of th0 188,..A lcey s·tep s the , 
s el ector brushes to the next :.:orr:ltl.l pos i tion by way of the STEP .bridging bru sh 
and 5, 10, 15,  or 20 terminal ., as the c a s e  rnay be • . If the s el �c tor .. md been nt norma.1- posi ti on 6; 1 1 ,  or 16 wh en the B.A rela,y opera ted, tho opera ti on would 
have been the so.me as de s cr i bed for p os i tion 1 .  

ma.an: ·.:~ 
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45. Tho wiring of the two group dis tr ibu tor arc s of the r oguhr G . d i s tr i­
bu ti.ng s ele c tor bank, shown on the regular s tarting c ir cu i t', a.nd of tho eaergoncy 

G d is tribu tor s el ec tor ba11k, is shown in deta i l  in thG c ir cu i t  a s s ocia t e d  w ith 
the .s eries c ircu i t  thr ough th e. emergen cy jack and : the c-011 tac ts of the TH .'.1nd. 11'�1- l  
r'1lays � for th e 15 groups . o f  a i)anel line : finder frame . For a comple te frame of 
300 l il')e s ,  the. wiring of t:Qo t erminals for both arcs o'f · each G dis tr ibu t or s elec­
tor is shown in a table on the drawi�Jg. As a trip circ·1.-1 i t is d iv i ded in to tM o 

µnits ,  A and B ,  cal ls or igina t ing - i11 the f irs t 10 1 i11es of a · group of· 20 : ines . 
are conne.c t ed thr ou,gh trip m1 1 t. A and a t erminal and brush of the G arc n orr'.ially 

}laving ac.
cos s > to tho l in e  f inders in sub-&To'up · �A1 1 • Call s origina t ing in t:1e 

las t  10 l i 11c �  · of a group are co11:n ec t e d  thr ough · trip uni t B and a c or respond ing · 
termj.nal anc;l br'llsh of tho o ther arc norr.1ally havi ng acc e s s  to th e l in e f inders · .  
in sub--group 1 1.B " •  This . arpangeme:n t permi ts .. the d i s tr ibti t i11g of the · 30 tr ip c ir;... 
cu i t  A and . B uni t s . to. sub-g1·oups 1.'A" a11ci · 1 1B t t , · r e �pe c t iv el y, · in the s tart ing 'c ir.""'. 
cu i t ,  s o  as to giv e each . . g!'oup an equal pr eference ; thu s pr even t ing ·any one 

group . fr om having a ·pe rrnnen t pr eferen c e  ov er the o tJ:::er · grou11 s . This i s· ac c om­

.?lishe d  by the G s elec tor b e ing advanc ed one s tep to . .  ·the i:iex·t g1�oup af t e r  eaoh 
cal l · The s eri es c ir cu. i t  tl}l"ough the . con tac ts of the TR and TR-1 relays per­
mi ts th� JSaa s ing

.
of . ,a · ca ll th r ough a rn.unb0r Of i d le groups wi th ti1e s o.me

. s1)o otl 
a s  though t�e C'.lll origina t ed on ; a  l ine w i th in . the B"roup having the pr efer e11ce 

a t  that t i1ii"e • .  Shou l d  two or r:ior e cal ls s tar t in two or more gr oups at the . s a:t-;.w · 
time ,, .the group near es t  tho one. having th e ·pr .eferenc e  at th3.t tlrJe w i ll b e

' c or1-
J.:)le ted · firs t , · b- ecau s o of the s er ies l ocking arranger.len t· of the TR or TR..;l relay 
hold.ing : 'the 'r olny of this group l o cked ai1d rel eas ing the o"ther r elays . 

46 . ' The TR relay �n any group locks fron ground through i t s  600 OhrLf: \7il1d ing 
:.:i..11d 1:mke con t::..c t ,  jack 10, t e r;::1l,n�l and bru sh of the a. s s o c 1a t e d  arc bf the G. s e­
lec tor 11 t o  · bat tor y  in t:qe s tar_t lng c ircu i t through jack 15 .. · The TR-1 r ela y locks 
through its  _600 OhD Wi11di11g and f.13.lte CO!ltac t ,  jaClt ' 12 , . COr r e sp ond:i,ng t e'rYJinal and 
brush of tr+e a. s) foci ate_d .G. ar c ,  to the s tar ting c i r cu i t  thr ough jack 16 . Jacks 10 
alJd 12 Of each group Cir cu i t  iiVi r e  to the S el ector b.rC termina ls and j acks 9 :ind 
11 l o op td the next gr_oup c ir ru-i t , so that the s ele c t or ra y be giv ing in· ef er en ce. 
to 011e gr oup , this . group .be ing id.l e ,  and . a  call or iginat e s  in s or.1e . o ther �miP1 a 
c i rcu i t i s  clos e d back thr oue;h the in t erv ening jacks an·d break c o n t a c t s  of tho 
fn t'erve11Ing i·elays of each group un t i l  t.he t er;:rinal ·wh i ch the dis tribu tor ' bru sh · 
iS res ting on . is tea ch e d .  Assmrie a c al l. Origina tes . 111 . grOUI> 15 and is . pass ing 
thr oilgh trip uni t  A and the · brushes of . the ·G dis tribu t or : s elec t or are · res ting 

on the fir s t group . terui11al which i s  terni11al 1 .  The l o cking cir cu i t f or · the TR 
r elay w i 12  be as f ol lows : Through the 600 0�1 winding and uake con tac t of the 
TH relay .::111d j3-ck 10 of group 1 5, . jack ' 11, ,  . .  br eak contac ts of the ·rR-1 and TR re­
lays , a11d j ack 10 · of group 14 . { no t  shown ) t[ir ough a ll · o the r  group s in th e sarne 
rJann e:r t o  j::ick 10 of : group 1 ,  · te;r:·Ji 11al 1 3.P d :  brush of the s e l ec tor , to jaok 15 
Of the s·tarti ng cir cu i t � · · 1 �  \Vi l l  be s een th:at . Jf. two call s  s tar t at the sar:ie 

tiue in tv;o di fferent gr<?up·s cau. s ing tho TR, : rel ays -in the two groups t o ·o perat e  
toge the r ,  the cal l  or _iglna t in g  i n  the .gr-0up :near. e s t the one hav ing th e pr e fer­
ence of the s tar ting cir cu i t w 1 11 be c oi:r_ple t e d  fir:s t .  For exa:..1:pl e ,  ' if a call 
s tar ted in group trip un i t  A, and ano ther , in · .group 1 5 ,  t r ip un i t  A, the 
opera t i  on of the TR rel ay in the former group w ould release the TR rel ay in th·e 
la. t t er cir cu lt , bu t  _ r euain loct:ed 1 ts elf . The r.ngn c t  of. the G s el ec t or i s oper,­
a t ed .by ground on th e ar1:.n tur e of the ST-A or ST-B r el a y  and the bru shes adva11ce 

iJRIUG OF -Q:RCUP BANK 

J 

· 10, 
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53 • When the 184 plug ( shown on the l ine find er circu it ) is inserted in 

the ·TmST jack ,of the l ine · f i nder und er tes t ,  the ST and ST-1 leads con-
n ec tt;;,d : t ogether • . . The 1000 obm w ind ing of the L:B" relay i s d i s c onne c t ed fr om the 
pi· co.J:;; coptac t of tho MB r o lay and c onne c t ed to the m:i.ke con tac t of the C r e lay 

i': · . . . i1:i- the: - .s ta� t ing. cir.cu i t  through the s trapped r ing and s leeve of the TEST plug. 
::. ! :  the p lug of the tes:t box c ,:)rd is i ns·er ted ·  in e i ther 1 59 t es t jaclc, the A 

opera t es f r om ground on the s l eev e of the t e s t box c ord . The Ji,. relay 
::�· r : . _; opor� t o d ,  op ens the circu i t  thr ough tho 700 ohm w ind ing of' tho TR and TR-1 r e- · 

. . · :  i: L�.yo · . i n  tho trip circu i t  a11d connec t s  gr ound t o  the vl ind ii1g of the D relay, 
'dhl ch ogera t es • . This circu i t  is tr aced from ground 011 ,the r ight innor arm ture 
of t.he A rela y, w ind ing ::md br eak con tac t of the il relay, br eak' oo.ntac t s  of the 
S'Jl.L �ind STB r e lays , to bat tery on the arm.'.'1 tur o  of the Sil1P··G ma.gnat when the 
p r ov ious s t ep of the G di s tr ibu tor s elect or has been comple ted Q The B relay is 
s low in operat ing t o  prevent a ca.1 1  -�-vhich has just re.::.,ohed the STA or STB r elay 
fr om being int errupt ed and · to pr even t  there be ing the posofb i l i ty of t·,;v-o s el e c­
t ors ar:t'lv in.g on the tes t l ine . The B r e lay opera t ed � ( a } l ocks to ba t tery on 
i t ::. m:::..k.e contac t 9  ( b ) 011erate s the C and CI reln.ys from groP.nd 011 its arm3-tu:ce , 
through the br ealc oont::t c t  of the E r elay, ( c )  cl o s 0s the r ].ng s i d e of a loop 
t�:1ro".lgh the t es t box. , whl ch opera tes the L l'Glay ass ociated w ith tho test Ilne.  
if:10 C r oJ :J.y og era tecl � { a : :·.r:ms fers . the cir�u i t  f0r ope��atlng tho c'.�A r e hy in 
t��1u 8tar t i. ng circu i t  frol1l • ;'•le G dis  tr i bu tor s oloc tor nkt ( b )  cpe:c.s t h e  :po1·�nal 
' f;ic J.oa d .;. ( (t ) c :. oo es the cir cu i t  thr O\lgh tte J]' reJ.ay o.wl TE.S'l1 .. iack · to the :na.Irn 
c o:c�tac t of the ST,""'A re by, a s  horeiuaf t er de2or ibed, ( d )  op �-in.s the op era t ing 
c t ·f"3U :� t  for the SiJ!-B relay, which wciu.ld o th0rw ic e  o:perat e and 1 oc:i:: 0�1 '..:1 caJ.. 1 

the 1'1St 10 l in e s  in the g"r0U}? o The CI r el8.y operated , { 3. )  c l o s es a ci rcui t 
f or operating the TR r elay iu the tr i:p c ircu i t  fr om ba t tery on the 3rrn3 tu re of. 

ST?-G magnet ,  ( b )  c o1111e c t s  the .K lead of sub-gr o-o_p l f,Air with the K l ead of 
sub-�;roup ' 'Il ' ' •  thus c onnec t i ng the K c ormt.'l: tn t or s egments of all the s ol0c t or s  
o f b o th su1)-gr oup s t ogo ther , ( c )  conn ec ts the Y le::.i.d of' Bub-group n111 1  wi th the· 
Y leJ.cl of' sub-gr oup 1 1B i • . s o  tho G.A r e lay wil l bo opera ted by a S $l ec tor in 
e i ther sub-group . 

· · 

54 , The L r e lay of the tes t lin e opera t ed ,  111 turn operates the .BA r elay� 
Tho BA r elay 01)era t e d ,  operates the TR r e ��ay throur�h it s  700 ohm w ind ing 07or ' 
thu ss,rne c ircu i t a s  descr ibed und er uonrG.1: n�HI EG CAI.J./ I )dra.grarlh S ;  exr; <)l)t thi;3 
t :tme th rough the make con tac t of the CI roI�1y� ths _ rday bellig 0}? 8:ce. t cd () 1.r11e . 
S:-��� r e J.:::;,y o:fJera t e d ,  :fu.110 ti ons as previ oi_1s i y  described and loc}(S :1 a c } r eu it 
traced fr om grOU:nd through i ts 600 o.run

· 
w inding and break cont::i.c t of the C r olo.y, 

l: . � �x7,k contac ts of tho CA and SB re lays to ba t tery through the v.r ind inz of the 
vvhich opera tes . The S1'.;'..\. rela�l operated , func ti ons a s  c! os er 2.'trnd m1der 

1 0:�1;\GD:ATII\Cx CA.1.L" paragra:ph 5 a11d in :J.dd i t i or1 ol os es a circu i t  opct·a Uag the D 
:.�' 0L -.y .  The c.i :i.."'Cu i t  for o_pe ra ti ug the LF re lay Of the li11e fi. Y.h�G:l'.'° c h·c.tL\ t u:n der 
tvs t is  traced frcm ground en the arma ture and iimor make coi1 t:1ct  of the STA 
i· elay, through the breaJc c ontac t of the GA relay, · mak� c m1tac t of the C r elay, 
slucv.e r ing of the TEST j :3.ck and piug In the line f irder c ircui t, to bat tery 
through the 1000 ohm windi11g o f  the LF re:�ayo · The I1F rela y  opera ted, s tar t s  
the hun t ing for the ba t tery on. ti1e H terminal of the tes t l in e ,  as in , 
the case of a regubr oall . Wi th the exce:p ti ons a:tre;;:i.dy s ta ted,  . tb.e l ine , trip, 
s tar ting, l iue fi11der , and d istr ic t c i rcu i ts func ti cn as f or a 1: egular cal l c  

-jQ 

April 20, 19.J2. 
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55 . With the STA relay ope ra ted. , the c ircu i t fOl"' oper3. tiDg the D rela�r 
is traced from gr cu nd on the arm:l tu:c e  o.nd ou ter nnke c o11 t2.C t of foo ;Jr,8. i·e L ;y .,  
break co11 tac t and w ind ing of the D :r e layJ to ba t tery on  the �).rnr;. tu:r e of the B 

relay� ��he D relay opera tod 9 locks t o  gr ound on the arm1 ture of the A relay, 

the S11A r el:::i,y r e l eas es , the . E :reb.y operates from g1"01rnd 011 ' the lef t; 111 -
nor 3.rma tur e of the ST.A. r e l ay� · make c on tac t of the D rel:ty, to ba t �ery through 
'the 'break · c on tac t and 'v1 i11cl ing of tho· E re!ay . -The E roby op1srD. ted , ( a ) l ocks 

to  gr0t,md on tho arma tur o c,f the A relay, { b }  rel eaD os the C and Cl r e la�rs , 

. thor al:y res  tori11g · tho : s t::i.:c� t il1g c ir Ju i t to  norID3.l,  ( c )  c loses th8 0 ireug fr om 
·ba t to:rJ on . tho arrn::i. tu r c  of �ho 5r_el? -G· m:=J.gnet,  · vlhich -�:.ra.s opened 1JY Jche 090ra t i o�1 

of the .& re by o.nd !D. tcr cJ.o.c ed b;'.l the op e:r3 tion of the Cl r0 l.'.1y, through to 
the . '?00 ohm wind ing O:f tho .T:tl and rrp._ . ..  J. re l.3.ys . YJhon tho plug of the tes t box 

c ord if• r omovod from tl:e t o s  1; j �1.ck? the A r olo.y is r e l e.3.s ed , r e l o.J. s ing the B, 

D, &,nd E r e lays , ther ob y  ;i:ec to.t ir� the tos t o i rcu i t to norm.J.l . 

56 . Should tho s e lec tor tr:J.i:T o l  t o  the t o l l  tD. lo pos i ti on whi l ·J hun ti ng, 
du o t�  tho rnu1 t�.:pl o  bru sh i1o t  b G ing t:r :lp1') cd , the F r ola�r op � ra ted 
through l ts ou boi· nind ingo · GrouDrl on the X commu ta tor bru sh 3.l1d oogmont is  
ther e't,;y"' c m-mec tod to tho l oad · • T o  T el l  T:::.i.l o  Circui t i r , giv l l'Jg a visual signal to  

t h e  a t tendan t .  )J..s tho N c ommu ta tor s egmei1 t is o�Jen a t  t.e l l• t3.l e .  the dis tr ic t  
is pr ev en te d  fr om 3.dva11cing fr om i ts normal p o s i ti oa.  Th-J s el e c tor in this 
cas e  is r es tor ed to norm.1.l manu..J.lly by the at tendan t .  

57 � Shou ld the s elec tor tr::1V e l  to tho tell - tale pos i ti on ·; 1hilo hun t ing, 
·:1i th the mu l tlpl G bru sh tr ipp o d ,  a c ircu i t  i s  c l o s ed from bo, t tery in the tr ip 

c ircu i t through . the 500 ohl� w i n d ing o f  the O relay in p:i.r:i.llel ui th the 500 
ohm :i.· os l s t�mce9  m:J.ko con t3.c t of tho B.A. r eby, terminal of the H comb a t  the top 
of the mu l tipl e bank, H mu l t1 :9l e brush of the line f inder s elec tor,, . ou ter con­
tac ts of cam W, wind ing of the H rol3.y, to  g:r om1d 011 tho .'.1.rrrn ture of the DS re-· 
lay, opera t i ng the O and H rehy� • The O relay opera tod , func tions as pr e� 
vi ou s ly d escr ibed in p:::i.rn.grn.ph 10 3..nd the H r elay opera t ed ,  r e lea s es the 1$ re­
lay which i11 tu rn r elea s es the F relay nnd the UP mngn� t .  The F r el 3.y releas 0d, 
open s the c ircu i t  thr ough the t e ll-t:J. l o  alarm :md c o1111e c  ts gr ound th::-ough tho X 
o omrnu ta tor bru sh and s ogmon t to ba t tery through the 1000 ohln wi11di11g of the DS 
re by 1 which opera tes , i n  turn opera ting the DoWN ma.g11et ,  r es tor i11g the s eloc tor 
th norma l -i  

· · 

58 . ThG roco iv ar a t  the call ing s ta ti o11 being ·s till remov ed from the 
swi tchhook, the L and BA r elays ar e s ti l l  opera ted and the cal l a.gain goes 
thr ough as des c r i  bod und er "ORIGI NATi lil CALL'' . 

-TALE DI STRICT SELECT OR 

59 . Should the s el o c tor travol to the tell ta. le pos i ti on during s elec t i on , 
ground on the X ta tor brush and s egrne11t is conne c t ed tb :<:rugh the lmver 

i nn0r con tac t  of C:J.m B, to ba t tery through the R magne t,  advanc ing the swi tch 
to pos i ti on 18 . In pos i t i on 1 8 1  the Dom-J magne t operates and r e s tor es the s e- . 
lec tor to nor:ma.l . When the s eloc tor re wrns to norma l. gr ound on the Y coinrnu­
ta tor brush and s egment advances the swi tch to pos i ti on 1 .  

) 

TELL TAT-E - J,INE FDIDER SELEC'rOE 

J 

~-----------
coman 

r 2m3.ins 

:eff?l 
B1I~•5.()249 2 • 
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OV EE.!'LOW 

60 . I f  a l l  the trunlrn i11 the gr oup ar e ·bu sy, the d is tr i c t  s ele c tor , 
\:ihil e trank · hun ting ill pos i t i. on 7 ,  travels  to the top of the group an d r e s  ts · 

on' the ov er � 'tow term ii1als . As the s leeve terminal a t  O\rerfl ovr i::> open.9 the L ' •  I I ' 
:c elay :i;·eloas e s ,  in  turn 3.dva11c i11g the S'.V i tch. to pos i ;;i on s .  In pos i ti on 8 ,  
the 1 · reLl.y tos fr op1 .. ground on the 8 rmg, ture Of the CH rGlay, a dv3.11 c i 11g 
·t;ho S\:vi tch to poc i ti on 9 • In pos i ti on 9 ?  a c J.  't'<'.U i t .is clos ed f:c om gr o-1.md on 
the z commu ta tor brush and s egmen t ,  througt� th :i u:1p,er con tac ts of cam }(, to 
bs. t.� ery thr ough tho R t.iagnet,  advanc ing the S v'v i 'l,ch to p os i ti on IO . Ill pos i­
ti on 10 , -::� c ircui t �s c l o sed from ground on the Z c omrnu ta tor bru.sh a1Jd s et;Pen t, 
�hr ough t::1e up-p er ou t.:;r c on tac t of C d.ID X;i lower inn or coD tac t o f  C3.m I. 9 to ba t­
tery t�1r ough tha 1200 ohm w in ding of tha L re lay, opor.J. ti ng the L rehyc Tlr n 
L relay ope r::i. ted 11 lc ckc through i ts 1200 w in d i ng and lmke c on tac t to the 
same groumi 9 �brough the t:pper cu tor c on.tac t of' cam L, ci dv311c i11g tho S\J l. t.:'.h to 
)OS i ti o n  14 .'°rorn ground on, cam M:. As ,. tpe S\1i tch advancos from pos i ti o:,1 J. 0 ,  �h e 
L r 8lay rG1$:.i.s e s ,  and in p os i ti on j.4 advances the swi tch to p os i  � i ou 1 3.. �J1h0 
r e l0a s e  of the L r elay also releases  the CI ralay, discmmec ting the s erder 
i':c o:m the d i s tr ic t  c ir cu i t .  \VHh the switch i:n pos i tl on 15'. a c ircu i t i s  clos ed 
fr om the Hili scellaneous T( ne Circui t1 1 over l ead C, 2 M.F. c ondens er,  ·o.:9:per c on­
tac ts bf c am G ,  w'ind i ng of the c oi l ,  2 M.F .  c ond ens er , lo-:Jer con be ts 
of c�1in Y j up�9er c on tac ts of cam V ,  lO\;er outer and u�0per inner c on be ts o;.· c:1m 
,J 0 0;1 t�1c t of D relay, to gr cund . A tone i s  i;he:r:e-fore induc ed in tbe a t.her  
"dincli :ng o�· �he r ep0a ti:ng c o i 1 1. thus caus ing tl10 1 1Al l 0:runkd Bus y" ton·e t o  'be 
s en :� ba.ck to tha c:::i.J.l ing su/.Js cr ibor . Vihen tho r eceive1 .. a t  the Cal ling s ta ti on 
is ; :i: c:plc.ced on ·t�1e q Wi tchhook, the DC relay :releas e s !.\'  o�;ening the 100ki11g c ir­
cu i t  thr oug'1 the D re by, \1hi oh rel eas es " . F�om this poin t Ol:l 9 the swi. tch i s  
o.dva11coci to g os i �i ou l as· d eccribed und o:c 1 'Di. s c oimec ti on - Talki11g t o  01Je:·a tor 1' 1  
�?ar'",grL;i.ph ., · 

61 02he func ti on·· of . tho "0" c oJ�1 t..'J, t.or �-1 0glnen t i s  to maintain 0.11 :l�U e 
c o11di tl on :011 the mul ti:t'Jl� · terminals " c o . tha .. mor e than one s e lec tor 
may s top an ov 8rflow � t · one ti.me ; other\iviS e y . tlie i irs t 8e�oc tor i"t:aching ov e-;:­
flO'.'-' . woul d m�tke 'tho s leove mul tip l o · ter'.Ji11a l s  ·0u sy9 ·tbus cau s ing suc c e \3d ing 
s eldc tO�'.'S to con tinue up;1ard in.to the , n ox t gr oup of trunks . The "0 " c owJnu. ta tor 
G egrnen t ic opo11 2, t  ovorflow, ou t. tho _S b$,r is con tinuous . Bo th the t tQ n a,11d iif,; u 
comr:il:.ta tor bri;..shes· are per1n:11iei1 �ly s tr�:pJ'.Jud toge ther and to the multiple 
s f o evG bru sh .  When the s el ec tor · is. at  _ ths 1 1 01 1  c ommu ta tor brnsh is . 
r·e f.: t i:ng oa an open { dead } s egr.ien.t, a11a ·as · the bus y  ground is  fed thr ough the 
; i o : i c m'.1I1ru. ta tor b<J.r on l y, this a1·rangewen �-; n.i.:;<, i 11 ta ins a n.on-bus y c ondi ti ·)n on the 

leevo tern1hmls • y;) :m 110 C O S  S3ry to c o:n.bine tvv' O or . mo:re . grou.ps Of tru:d�S , . the 
mu l ti-;Jle s l eeve overflow te :.cmi:nals b.J t'<-.r;:wn the c ombir1ed groups .J.re i:rr:d e  per -
1as.11er. tly buo y  b y  bei·1jg c'om1t.:ic ted t o  gro�md � . As tn.�· · ; ,'s u  oornr:;"u. ta tor is closed 
a. t  v· er fJ.ow , tbe L · r e l.::.y is · held op era ted. a t  thiD tir;J.e9 an.d the s e l8c t 0r the�: .. e ­
forc; .��.tniTS pas t the nJl.lADE BUSY" termiDnls · in to tho n.ox t grou:p " • " 1. 

62 . When a final s el e c tor c 01inec ts to tile tip ,  r ing and s leeve terminals 
of an idle l ine at the final mul tiple , ba ttery through a res is tance in tho 

re-ope:i.•3. 

oh.rn 

.J.. 

e:peating 

• 
overflov, ' 

w•ired 
oyerf+ow, 
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final circu i t is c o1mec ted ov er the s leev e lead S ,  to gr ound thr ough the b o th 
windings of the CX) relay on ind iv idua l l i nes and the las t l ine of a group of 
conseou tiye l ines ; or thr ough the 100 ohm w ind ing of the co relay on an in ter­
media te l ine of a group of cons e cu tiv e l ines . The CO relay opera ted , dis c on­
n oc ts the L relay ba t tery br idge from a c r os s- the tip and r i ng of the l ine c ir­
oui t �  When the f inal s elec tor r e turns t o  norma l , the c ircui t thr ough the 
windings of the CO relay is opened , r el e�s ing the relay and r e s tor i ng the c ir• 
oui t to normal . 

I \ 

) 

) 
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l 78-AK 
' L} 
Inner 

ou ter 
Wdg. 

203-A . 
( cs )  

206-L 
( CS )  

{38 . ·Pages ) Page 4f24 . 
I s sue 1 - BT -50249 2 . · 

Apr i l  20 , 19 22 . 

THE .READJUST SHOVii� BELOW ARE FOR l� IlTTENfciJTCE US E ONLY. 

OP i:IBATE NON-OP ERA.TE 

Special requ ir emen ts to i nsure s l ow releas e ,  
R eadj • • 0 '14 amp . iW. l norl'IUl.lly made 

· Te s t .047 amp . con tao ts to be 
te11 s i oned to 
minimum 15 grams . 

Tes t 

{ a. ) Armature tr�vel .015 11 to . 020 1 1 . 
{ b ) Ar� tur e  mus t mov e f r e ely in bear ings . 
( a ) There mus t b e  f ol low in the c o11 t3.c t sprll1gs . 

R ELTYl.S E 

Readj • •  004 s.mp . 
. Tes t .0038 amp . 

{ d )  Ther e sha l l  be . 0051 1  air gap be t\-voen the har d  rubber 
br idg_o s.nd tho swi11gi11g spr ing . 

Wh,en trunk loop does no t e�c eed 3560 ohms . R es is ta�oe 
Readj • • 0024 J.mp . 011 open o lrou i  t .  
·l'es t . 004 amp . , 

When the trunk loop ts more than 3560 ohms bu t does no t exceed 

5000 ohms res is t�nce . 
Rea.dj • •  0024 .:m:ip .  ,On open c ircu i t .  
Tes t .0032 am:p . 

When the trunk loop . exoo0ds 5000 ohrn,s . res is tano·e .  
3.eadj . � 0024 amp . On open c ircu i t .  
Tes t .002 6 amp . 

NOTE: TRUNK LOQP inc ludes the r es is tance of the trunlc conduc tor s • 
r e lays o.11d repoa. ting c o ils , in the Dls tr ic t and co;nnec ting 
circui ts . 

11ECHA NI C.�L S 

t a ) To tal c o11 tac t trav e l  slnl l be .. 004" • 
( b )  The bias i ng s.pr ing shal.l b e  tens i oned agai11s t 

tho arma ture w i th suf.f i c i en t  f or ce to mo e t  the 
rele� s e  r e �uiremen t .  

Sp ecial r e qui r ements t o  insure fas t opera ti 011 . 
a. s oak of 

• 045 amp . i 11 the 
d ir ec t i on opp o s i te 
to the o;i0ra t ing 
curr en t .  

On open c ir cu i t • 

After a soak of 
a 045 3.mp . in samo 
dir0c ti on as oper­
a ti1ig curren t .  

J 

Af te:c 

CI~C~ IT RE(UIRmrnNTS 

REQUIR EJ,'! 81JTS 

. • Qilo :J.l-:1]? • 

MECHAlrr CAL REQ:UIREMEms 

REOUIR EM.ENT 
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20 6-L 
( cs ) 
con t ' d .  

Bl 
( DC )  

( B ) 

El06 
{ SA, SB ) 

}.�·�99 
t .L) }  

E428 

E46l 

( A)  

THE R dADJGST SHOWIT B810\d .ARJiJ FOE .i.�1A ll'JTEN'L.NCE US E Ol\1LY . 

oP ERATE 

Readj • •  003 �mp . 
. T es t .0032 amp . 

.· When us ed wi th l o ops 
Af ter 3 s oak of ap­
pr oxim.]. t e ly ., 3 amp . 
Readj • • 0 15 o.mp . 
Tes t . 021 3rup � 

Who11 us ed \\ii th l o ops 
11.f ter �:i. s o:::iJ:r o f  ap­
proxim2 te ly .3 · amp . ·  
Res.dj • •  015 amp . 
Tes t .019 amp . 

Af ter s o:;i,k of 
:proxima tely amp . · 
Re3.dj . . 054 
Tes t .0 62 amp . 

Roadj . .030 u.mp . 
T e s t • 03<.l- ci.mp . 

Renct·j . .013 amp . 
'11es t . 028 3.m1) • 

NOH-OP illRA TE 

having a maximum rB·s is tance · of 7 50 ohms . 
Af ter a s oak ·of a.:o­
proximo, toly .3  amp. 
Readj . , 00 5  amp . 
Tes t .0037 om:r . 

hav i11g a mo.xir:mrr1 res is t.:mce of 9 00 obrJs ; 
Af ter a s oak of ap­
proxima tely . 3 ar1p . 
Readj . .005 a:np . 

neadj . . 0 1 5  

Tes t  �014 �1�1p • 

. Tes t �003 7  am9 .' ._ 

Af ter s oalc 
. prc�ima te ly t:->rnp • 
Re::1dj . 11006 nmp • 
TGS t • 005 7  

Re.s.dj . · .002 
Tos t .0019 amp . 

lJCYl'E: To prov (;m  t cha tterinc;', the ••make-b efore-break" 
S}?l' ing comb ina ti on of thi s  relo.y shJ.1 1 be s o  ad­
jns tod thJ- t the DJ.Jr ing, which 11ormally makes on 
the bacl:;: c 011 t:.i c  t, vv il l give the grea tes" t possible 
con tac t pres sure aga i ns t the back c on t3.6 t .. 

Through relay 
w ind ing ; 
Read j  • •  01 6 amp . 
Through �ar:).ll el · 
c oubi na t i  on wi th 
E568 :ce la�r. 
Re.J.dj • • 03 ·4 amp . 
Tas t �040 amp . 

Ro3dj . .012 mnp . 
Tes t .01 5  a.mp • 

Through re l:J.y 
wind ing ; 
He:J.cij o �-r)lO amp • 
Thr ough para.l lel 
c ombina ti on wi th 
E568 re la�r .  
Re:J.dj . . 021 amp . 
Tos t ,O.SO amp . 

Ro3.dj . . 008 
Tes t . 0076 

1-Iold:  
Ro�1dj • • ooo 6 amp • 

Tos t • 012 • 

B9 a 

3.Hl]? • 

_CIRCUIT RB2UIH ©vlEl'J'l'S 

ap--_ 

amp. 

o.mp. 
::·.rnp • 

a 

RELEASE 

of 3.p­
. 3 

arrrp . 

amp. 
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THE READJUST USE ONLY. 

E46l 
( B }  

E533 
( L) 
I rm er 
\',d3. 
( 1200 ohms ) 

Ou tor 
1>-dg. 
{ 800 ohms } 

E542 
( CH )  
Izwer Wdg. 
� 600 ohms ) 

cu ter 
�dg.  
( 275 ohms ) 

E555 
( CI-1 ; 1 
and A) . 

( c-1 )� 

OP ERATE l�OlJ.·"'0P ERATE 

S,Pe c i:::i.1 requi remon ts to . insure Hold • 
. :ffo.J.dj � . 012 amp . . . Re3.dj ·� · · c 008 amp . 

Tes t "0 15 arrw • Tes t . �007 6 arµp . • 
• : � r � 

EA.S E 

. . "· . 
. ·, ·. . . . l . . . 

Spe cial r c quiremen ts · 'to irlsurc f:is t opera ti on . 
Re3. d j  • •  017 3.mp . .R,e:.1dti �- . 012 a.mp . :  
Tes t : . •  O l  7 8  n.rrrp • Tes t' � 0114 amp. 

:mTE:  Rel3. y-' to� · b o  o'gu i}):o.od . \vi th s pecial arma tur e  
G top ('·_9iece p:i1· t P -J,63� 14 ) unles s an El 
roluy c ovor is ;furni s h·1d . 

Road j • •  022 
Tos: t . 0.235 

No t uD ed . 

-�03.dj . 
· ,?':s· t ·  

;015 amp .. 
•014 a�p . 

NO'J�E: To pre"! ent cha tte�i11g, t}:l0 "rnake-b efor 0-bre:.i.k11 
' s::;>r fogt · co1TI'b i11ci. tioi1 · .. ot this sh3.ll be s o  

adjus ted tha t thG syr ing, v1hi ch riornnlly make s 
on tho baclc con t:.J.c t, will giyo the .gr �a .tes t 
pos s ib l e  con tac t rressur e agains t the baclc con t:J.c t .  

R eo. d j . . 009 amp . 
Tes t  .012 a.m�9 . 

Through relay 
wind i'ng ;·' · • · · . . . 
Reeidj . .015 am !h 
Thr ough 2ar3.l le 1 · 
o onb ina ti on wi th 
E428 relay { C ) . 
Read j • •  032 amp . 
�es t .0;3? _amp . :  

Tb-rouef.1 relay 
· wiml. �:ng � · 
1\c'ad� 1ll •• oo� 3.mp • . 

·TJ:froug�t1 p3.:.ra llel 
corri1>in.J. ti on vvi th 
.8428 r e lay ( C ) . 
Readj .. .019 ar:rp . 
T�s t .QJ.8 amD � 

1le3.dj . (. 00 1 3 .:i.mp � 

. T es t . 0006 ��p . 

) 

ill568 

R EOUIR EMENTS 

REQUIREMEN'r8 SHOWN B :§f.10W . .ARE FOR MAI NT ENA.NC I~ 

: . . .. 

amp. 
amp • . 

EEL 

relay. 
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E59 8 
( SL )  

E632 

Tl1-l ) 
ou ter 
Wdg. 
{ 700 ohms ) 

Inner 
Wdg, 
; 600 Obl:'lP. ) 

E637 
(' CA, CE l 
111118!" 

( 500 ohms ) 

Ou tel1 
-·iid.g. 
( 1000 
obms ) 

E638 
( S TB )  

E7 ,i8 
( L1' ) 
Inner 
\ldg. 
{ 1000 
ohrns ) .  

E750 
{ 11.B � 
I n11e1• Wdg. 
( 1000 
ohms ) 

ReactJ • . 0 17 amp . 
Tes t .030 3mp . 

· Readj • · .010 . ;1mp . 
Tes t �009 5 amp .  

Spe.cial requiremen ts · to insure fap t · ope ration a.11d to 
mee t hold aircui t · · 
Headj • •  045 affiJ.) • 

. 
- Read·j • •  022 s.rrrp . 

Tes t  .0,18 amp . Tes t .020 3.nlP •  

Hold : 
Re�dj • •  032 amp . 
Tes t ,034 aDP·• 

Tos t· requiremen t of inner \7iud i11g is pr opor ti onal to 
tos t of cu ter winding. 
Readj • •  02 5 amp . ·. Readj • •  015 azpp . 
Tes t .027 amp • ·. Tee t .014 3mp • 

Hold :  
Readj . .037 amp . 
Tes t . 040 ar.:rg . 

SpocL1t reqµiremen ts to 
:�1rough · , · 

fas t. opera ti on. · 

winding;  
, B.eadj � : ·.025 . :J.m:P. • 

Through .parallel " ·  
combin2 t ion .vfi th · 
18 BE res is tance . 

.. . ReE1. dj • .039 amp . 
]�es;t . • o,i2 amp . 

Through relay 
W'il'lding; 
Readj • .004 amp . 
Through paral lel 

oomb ina ti on v1i th 
18 BH· res is tunc0 . 

. ' :B.eadj . . 0062 aw:p· • . 

·res t .oosi� amp . · 

Specb.l requireme11 tc to i11�uro fns t opera ti on . 
Readj . . 025 amp . · Rea.dj • .016 amp . �:rold : . 

Tes t . 02 7  wn11 • r:;Je s t  . 015 3Il'.lp � He:J.dj .. · · . on 3.mp . 
To s t .018 o.mp . 

Tes t requ iremen t of inner ·winding i s  'propor tional to t e s t 
requ iremen t of � ter vdnding; . .  · 

Hea.dj • •  o.za amp . Readj • •  014 amp . 
Tes t .030 amp . Te s t  . 013 amp . 

( mp 
). ,1. l,, • 

./dg. 

CIRGUIT R.EP,UIR:::-IIE!HTS 

REQUIREMElJTS 

OP ElH.l1T,ill 

'coildi tio11 • . 

HA 

;_ 
( 
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SHOWN B FLOW AR.E FOR NJ\. INTEI� NCE USE ONLY · 

.3750 Con t ' d .  

Ql.1 ter Wdg. 
{ 1000 chms ) 

E89 5 
( E) 

E89 � 
( B )  

009 7 
( A )  

E899 
( STA) 

( L )  

E904 
( E)  

E9 08 

( F )  
Inner 
wdg. 
( 1000 ohms ) 

Hol d �  
Re�J.j . .-0 <10 3.mp • 

Tes c c: O -:i3 amp . 

RELEAS E 

Readj • • 01 6 amp . 
Tes t .030 amp . 

Readj . . 003 amp . 
Tes t . 00 28 lililP •  

NOTE: To :prevcm.t oha ttering,. the 1rma.ke--befor e-breo.ktt 

spr ing c ombina. ti on of this relay s hall ·be s o  
adjus ted th:-::. t the spriiAg, which normally makes 
_ on the bnck co11tac t11 w1..ll g1v.a the- grea tes t 
pos s ible co:..1 tac t pres sur.e agains t the kick oontao t .  

Readj • •  047 urrp . 
Teo t . 0 50 amp � 

Reddj • •  007 amp • 
Tes t .0065 am:g . 

NI �  ·� : To prov en t cha t.tering, tho 1 1ID3.ke-befor e•break" 
spr ing c omb ina ti on of this r elay shal l b e  s o  
adjus ted tha t the spr ing� whi ch nornnlly makes 
on the back con tac t .  will give the grea tes t  
pos s ible con-tac t pres sure. a.ga ins t the baok oontao t .  

Readj . . 013 3.mp .. 
Tes t .02a amp . 

·· Readj . · • 007 5 amp • . 
Tes t .00 7 amp-. 

Specia.l reqµ1remon ts 
Through ro.l�y 
winding; . 

to insur e fas t ope ra ti on .  

Roadj ... .  026 amp . 
Through par�llel 
oombina ti o n  w i th 
18 BH res is tanoo .  
Readj • .041 am!) • 
Tes t .044 amp. 

Readj • • 018 amp . 
Tes t . • 019 amp -

Readj . .031 anipo 
Tes t .037 amp . 

Through relay 
wind ilig; 
Roa.d j ,.  tl005 amp . 
Through parallel 
oombi11a ti on wi th 
18 BH reo is tanoe. 
Rea dj • •  oon amp . 
Tos t .0073 amp • 

Readj . .0052 
Te s t  .0049 

Readj , .003 amp. 
Tes t . 002a amp. 

Special r e quir ements to mee t hold a1rcu.1 t · cond1 tion .  
Hold: All norrrnlly clos ed 
Readj , .031 amp . c on tac ts shal 1 be 
Tes t . 037 o.mJ;> . tens·i or.ed to a min­

imum of 15 grams . 

J 111301 

CIRCUIT REQUIREMENTS 

THE READJUST REQUIR EViEHTS 

NOIJ-CP :8EA.TE 

. \ 

amp. 
amp. 
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CP NON-OP ETIA TE 
.. . . . . 

cu ter · 
Wdg. 
\ 300 ohms ) 

1"9 38 
\ Cl ) 
Inner \�dg. 
( 800 . ohms ) 

Cu ter 
Wdg. 
( 800 ohms ) 

{ DS ) 
P r1 . Vv'dg . 
( 1000 . 
ohms )· :� 

s 00 . 3.i1d 
Y'Jdgs • 

i::1 -parallel 
( .JbO ohms ) . 

Ell t18 
{ B.A,BA•l }  • 

I m�er Wdg. 
( 1000 ohms ) 

Ell 49  
t· 0� 0-1 }' 

El l4S 
( o, 0-1 ) 
Inner 
\\tlg. 
{ 500 ohms ) 

Reactj • • 01J:O amp . 
· · Tes t .047 amp . 

Rea.dj • .045 amrh . . 

Tes t . oso amp . 

Tes t . 0 50 

Headj • • 024 amp . 
Tes t - .. ..  022 amp . 

Tes t · of second,2..ry and tor tlary w i11dings 111 s arios 
iS pr oport i:onal to tes t of primary v1indillg. 
Rea.dj � .040 amp . Readj • •  007 amp c  
Tos t • 042 amp . ".l�es t • 0066 a.mp . 

. 09 1  a:mp . .o 

. • : .  · \  

1'JOT E: To prev011 t oha t tering, the . "Illalrn-b efor e-brea.krt 
spr ing oombi:oa ti on of this rela y shal l be s o  
adjus te tY tha. t ·, the s piing, which l.lO+malJ:y  makes 
Oll the b� ck oonta.C t, W ill [;!Ve the grea tes t 

. Jf>O.C S ible:. 0 0�1 ta� t pres sur e aga.ins t the baok oon.tac t .  

ReQdj • • 022 amp . 
Tee t . 033 amp . 

Readj • •  0 12  amp . 
Tes t · .Oll amp . 

( a. } Arma ture travel . 015 " + .002 5" . 
( b )  lliere eball be a porc9pt1 blo follo�v of thi;; bent spr ing 

when tho relay opera tos , bu ·t ·1 t· w1 1·1 no t ba neoes sa.ry 
to have a v is ible s tud-gap . 

rq qu.ire.mell ts due to circu 1 t condi ti ons and 
· 9pood . 

t•n.&.'t.A4.6J.l :r elay 
winding 
Readj . .015· a1iip • . .  

· Through relay 
wind ing; 
Readj • • OlO· amp • 

to ob t.:::i � 

: . .  ' . 

.9IR CUI T REQ,U IREMEP.l'S 

THE Ri¾,P.JUST RECUIRf.illJEIJ<rS SHOWN BELOW ARE FOR MAIH'i1ENANCB USE ONLY• 

RELEASE 

•.: 

amp. 

E!)9 6 re qui r om 011, t~ 

Test· 

ELECTRICAL RE),UIREJllEN"IJ.S . 
~ ----~ ~ 

. ' ·' ~ 
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I s sue 1 .. BT-50249 2 .  

Apri l .  2o·,' 192 2  ;· . 
· 

0 149 . 
C011 t '  d • 

ou ter 
wdg .  
( 1500 
obms ) 

Ell8 7 
( CO )  
Wdg� in 
s er ie s  
aiding. 

Im1er 

( 100 ohms ) 

:81325 
( H ) . 

1�6000 
{ GA )  
( GB )  

Thr qugh . parn.I lel 
combina ti on wi th . 

500 ohm non..;.in-
duc ti ve res is tance. 
Rea d j . .032 amp . 
Tes t .034 amp . 

Hold : 
Readj • •  02 7 amp . 
Tes t .028 5 amp , 

1rhr ough J?3.:i'G. 11el · 

comb.Lw, ti on w i th · 
500 obm. · '.l.1CU••i'l1 
due ti V e  :c e S  iS  tanc e • 

Rendj ') ,.021 amp . 
Tes t . •.J20 amp . 

Spe cial requ irerjen ts to " mee t tes t ing·  condi ti ons. Cj 
Read j . .01 1 amp . Reo..dj . .007<b amp . 
Tes t .Ol 7 amp . Teo t .007 amp •  

Tes t . 0 70 amp. Tes t c. 039 ar.1p . 
A1·m3. ture ·r.ravel .01 5 "  .± e 002 5" . 
Con tac t Pres sures - Mir.iimmu 1 5  grams . 

( a ) The front spring shal l be tons ionod agains t the 
sp o ol be3d ·· to a min1mi.1Jl1 cf. · 30 gra1:.-is . 

( b ) Minimum con ta.c t fol low . oos n .  
( c ) Arma ture �rnNe l . mii'Jirm:.�m .020 ° maximum .023 " . 

Spe cial re qu i remen ts to insui�e fas t op era ti on. 
ReadJ � .009 amp � Readj � · �0068 amp . 
TGa t .OCB 5 amp . Tes t �0064· amp .  

MECHANI CA L  U!REJENl'S 

Arma. ture travel . 03 5 °  ..:!::. .00251 1 • 

· Spa cial ·requ i r emen ts 
Readj � �018 arrip . 
: Tes t .. 0 19  arn.p . 

t o  insur.e fas t opera tion .  
The con�ac t _. )?r es svr t).

· 

o f  t:i1e no:r·rn3.lly clos ed 
co1!t2..c. ts · shall be mini- · 
mum 2c gr•arns � The oon-
ta- 1:} t pr es sure of al�­
o t:hsr con tac ts shall 
b e  minimum 15 gram.s . 

. ' 

REQUIB.EMENTS 
. . . t-

'THE RE.ADJUST -REQUIREL'IENT3 SHOWN' B.&lH)W,,_;tBE ~ HADTTEJjA.NCE USE ONLY., 

OPERATE RELEASE 

MECFJ~NlCAL REQPJ:IU1J.1LEN16 

EL EC TR T Q.4.L Rffi U IRFJJIENTS • 

) 

RID 
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El.1:�8 
( ·�' ) 

E461 
( A ) 

E461 
{ B )  

E533 
( L f 

::,;·d<j'ei 
( 1200 Oh!hS ) . 

-� � 
\ 8 00 o.nm�· i 

E542 
{ CB} 
J :1ncr 
\ld gft 
( 600 obms ) 

Cu b:.t• 
( 273 olmis ) 

I��  -----· 

TbrougL ro ln;{ 
1i-vrb<i bg; 
Re.:ldj ., .01 6  amp .. 
Th:i.•cu g.h paraJ lel 

t io21 r.r i th 
E568 rda;/ . 
Re:1<ij e0�:S 4  amp .,  
Tes t  .040 am::? e 

Re�), 0012 am1) 
Tes t �OJ. 5 '-' fil1) e 

Through rclny 
wi11d i11g; 
.:ieG.d:j � e O lO n.mp . 
1111 :r oug�-i par�lJ_. e l  
c mb:11a t i  on ' w I  th 
E568 . ro�a.y 
RGa dj • �021 amp • 
Tes t .020 amp • 

.3.eadj . �008 
'J:DS t • 00 ?6 anp . 

Spo ci::1l roquiromon ts to i11sure Hold • 
H.o--.i.dj • 0012 a.mg ., Read.) o .008 3.mp • 

ri:cs t • 15 ·res t  .00 76  a1:ip . 

Hold : 
I�e::i.clj • 

1J.ie s t 

5l_)0uia1 roq_uirrnuo11 ts 1.1 0  ins-J.r e fa s t ope :ru ti on . 
Reatlj ., · e017 amp ... Ruadj ,, a012 amp . 
Te.s t Ol 'r8 am.p o Te e t  .ol lt'..1 a.rip .  

Tes t 043 -9.mp . 

.009 6 
ct012 

l·{O•J:E: Rel� y to be equipped \Vi th spe cial a:rma ture s top 
( pie ce par t unl e s s an. El r8lay co rer 
i s  fu:rnished o 

Roadj . .022 mnp 
'J:es v 0235 :.:LEJ? . 

Re�dj e 0 1 5  amp . 
11os t .. 011· a�np • 

1.ro proYont cha t teri ng the "mJ.lrn-be fo:r e-break" 
rpr:L ng c o1::-;b iJ1a. t:! o.11 of t:iJis re b.:y Pl.ii.1 3.l be s o  
.::,, d ,jus te;d tJ13 t 't1:J.e r' pr:.. ns\1 w:·J.i c11 . 11 0l"m:·;,l lJ m'.:1.kes 

. 011 i,h. Ci  b�1c.:k G C:n t;:;tc c� · -.... H .  give tho g,,>ea �es t 

amp . 

p os s ible con ta � t ::xcos uu.::."e  t the back con tac t .  

E5 55 
( CI ,,·l , 
I 3.nd A )  

Rc�dj . �009 anp . 
Tes t .. 012 amp $ 

Hoadj e e0013 am9 • 

Tes t 

Js:..;uo 

CL1CU _. __ HEgQIREI1ElJ1'S 

REL \SE i 

combirn: 0 

3.mp. 
amp. 

J::ot useu. 
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CIRCUI T R 

RID.UIR.NtIEN·rs SHOWN B EL0\7 ARE FOR MAIN'l1ENANCE US E OHLY • 

, . .  : ca 
l J-1 ) 

E59 8 
( SL )  

( TH., ill-1 ) 
Ot.1 ter 
wdg. 
( 700 ohms ) 

Inner 
·;;d gr; 
t 600 ohms ) 

1�637 
( CA� CB ) 
Inner 
\7dge 
l 500 ohms ) 

Otl ter 
wdg. 
( 1000 ohms ) • 

1�628 
( S 'rB )  

OPEi1A 'I'E 

·:rhr ough re lay 

·wind ing . 
Roadj . ..015 amp . 

Through Pa.ra lle 1 
com·o i na tion vvi th . 
E428 re lo.y ( C )  • 

Readj • • 032 amp .. 
Tes t • 038 

Readj • • 017 amp . 
Tes t .030 amp . 

Through re lay 
w imli ng �  
Readj . .,009 a.mp . 

Through parall e l  
c oin11 ina t i  o n  wi th 
E4 '�8 ( I"\ )  . 

::,, . .  ' \.I • 
Readj • .019 amp • 

Tes t .018 runp . 

Readj • .010 amp . 
Tes t  .009 5 3mp . 

Spe cial ro qu il· emon ts to insure fas t ope ra t1 011 and to 
m e 0  t hold c i�cu i  t c ondi t i on . ·  
Readj • ,Q!:!,5 nmp ci Re:ldj • .022 amp . 
Tes t .0 .19 amp . Tes t .020 amp . 

Hold : 
Readj . ..032 aror> • 
Ten t . 034 amp . 

Tes t ro quirement of inner wind ing 1s propor ti onal to tes t 
of ou tor wi nd.i ng; 
Rea.d.j . .02 5 smp .  
Ten. t • 02 7 amp . 

Hold:  
Readj • • 037 �mp .  
Tes t .040 am9 • 

Spe cial requ iremen ts 
Thr ough rolay 

wind i11g; 
Readj • • 025 amp . 
'1!.hrough para:..i.J 91 
combina ti on wi th 

. 18 BH res is ta.nee • 

Read.j . .039 amp I) 

Tes t .01�2 tunp • 

Readj • •  015 amp. 
Tes t .014 amp • 

to insure fas t opera ti on .• 

Through r e lay 
'w'vind ing; 
Readj ._ .004 amp , 
Throt:gh par-al l el . 

comb lna ti on w i th 
18 BH re s i s tance • 

Readj • •  0062 amp . 
Tes t .0059 amp . 

THE READJUS 'J! 

-~ : 

E632 

J 

• 

____ ._ED __ 1 -__ ,U __ I __ I(EMENTS 

relay 

nmp. 

(38 Pae;es) PDgG #34. 
rs sue l - B'r, -<:.0249 2. 
April 20, 19 22, 

_BELEASE 
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{38 . :Pages } :•age .ff 35 . 
1s m10 1 .... :w.J�-50.249 2 • 

.A:J r i l  20 i. 19 22 

( LF' ) 
Ln1er 
1.71�1c·· 
( 1000 ohms ) 

�7 50 
�� 1113) 

:Jd g. 
1000 ohms • 

·.-;cJ.g. 
( 1000 s I 

i189 5 
{ E) 

}J89 6 
U> )  

E89 7 
f A)  

2899 
( f 'l:.l) 

S�e cial re quir ellien ts 
RGadj " .,025 amp . 
Tee t .02 ?  amp .  

t o  i11suro :ras t op ora ti 011 � · .. · ·· 
Heacij ., , .01. 6  Hold �  
Tes t R.eadj . .on·. nmp .. 

rres t -. 0 18 3lllp 0 

Tos t re qui:'G  • o n t of inner winJ.i ng is  prop or ti onal: to . 
t·JS t :re y_uirem011 t of ou te.r -.·iL1 ding" 

· Hr;�dj " .. 028 ainp . "014 ,::;�nJ::> . 
Tes t .030 ainp . Tes t .013 amp . 

Readj ,. ci016 · 

Tes t .030 • 

·Hold : 
·H0adj ., �O tJ:O amp .  

Ron/l.j . .00:?.> .'1mp 
· 'I1os-t . ·  .-0028 D.IDP .:i  

l'JOTE : ·ro :n· even t . ' c;Jat ter ing th e 1 1m�1rn,, ... b e1'ore ..... bre3.k" 
.sprir g co�:ibL1a ti on of th!B reb.y shal l be s o  
a d  juE t,;o tha. t t.l.10 .3pri11g·, v�hlch i1orma.lly mak8 S 
on ·c}:.; e " g,clr. c on ta c tf,l · w: 1 1  tho gr·Ja, tos t 

c- n.t2a t pre.ssui- o the baclc J011 tac t .  

Headj . · �01-7 amp . 
1ros t 050 rir:::ip·. 

Re01uj • "·007 am1) $ . 
Toa t .0065 amp . 

NOTE• ..Co preven t . CflE- tte;ril'.'g tha ... broa);{H 
sp ring c ornbl.1.J.s. ti o11 c f  thls rcJ.3�" ·sh.al l . bo ·s o . 
ac.jus ted t:b3. t tho s pr ing\:) w.hi ch mg,lrns 
on the 'baek con c t .v.Ul t;i v0 tl.ie gr ea ten t 
pos u ib:le con tac t  r o  ag.:d.us t tb e b::ick con tac t .  

Hcadj . . 013 3.I:lp . 
Tos t .028 3.Up !J 

R0adj o �0075 amp • 
Tes t · .007 ar.:p • 

Spe ciil r o qu iro;non tn to 
r0121,y 

insure fo.s t 011e r a  ti 011. 

w • 11 d5.ng .• 

Hoadj • 5 .nmp • 

Thr 01;.gh pa,1 a.1 ��el 
c omoi11 '1  ·� i ou wi th 
18 3H re� is t3nc s . 
l1eadj . l!' O·JJ 
Te s t () 0 44 amp .  

�1hx•ou gh rel !=.i.y 
Wi:1ci..L1g . 

· Rea,dj � · �00 5  amp .. 
CChi:ough p9.:rd lle1 
c omr:� i nc . .ti on v:· i th 

· 18 · EH 1 e s  i s  tan cc . 
Headj 9 .oon am:t? ., 
· Tes t 00073 amp � 

. ·• ' 

E748 

c ·1.tor 

::fr;.m 

'lbrong.11 

crn.cu1 ·-r REO'CIHEMlU'I'S 

I 

3Jl11-l • 
amp 

0 

}) OSG ·~bJ.e 

. 02 

.:::.rnp. 
,015 E~mp. 

, l gi-e 
ag:1ins t 

( 
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. OIRCU I.T 

· · . : ( 38 · Page s)· . Pa� .�35.  
I �sue 1 - · BT-50.2•*92.  
AJ:;ri l  · 20. lS 2·Z • 

smwN ARE MAINTENANOK U SE ONLY . . 
. . 

.  . .  
, 

. . . . . 
OFER.ATE . NON-OPERATE RE1..EASE 

E90 1 
( L� 

· Rea.dj . .01s amp. Readj . . 00 52 amp. 
Te st • 0049 amp. 

E904 
( E) - ; . 

Te st . 0 1 9  .. :amp. . .  · 

Readj • •  031 amp. 
're st '.037 . 

.Ree.dj . • 003 :amp. 
Te st .002a amp. 

E90S Sr,e ci al requirement s to meet ho l d  circuit condi t ion. 
( F} 
Inner 
wdg. 
( 1000 
ohms) 

Outer 
Wdg. 
( aoo ohms) 

E938 
( CI) 
Inner wd.g. 
( 800 ohms) 

Hol d: 
Readj . .. u31 amp. 
Te st . 03'l l'.1-m!J• 

Readj . .040 amp • . 

Te st .04'1 amp. 

Readj • • 045 a.mp. · · 
're st .otso amp. 

outer T e s t  .OEO amp. 
Wdg. 
( 800 ohms) 

Al l normal ly clo sed 
co ntact s shal 1 . be · . 
tens ioned . to · a 
minimum ot 15 grams. 

· Readj . �024 amp • .  

Test .022 amp. 

E996 
(DS) 
Pr1tm.ry 
wdg. 

_ Te st requlre�nt s o t  Secondary and Tert i.a.ry w1 1'dings .in series · · 

1 s pn»r.orti onal to t est o r  Primary wtndlng. 
Readj. .040 amp. . · Re.aa.·j . • 007 amp. 

( 1000 ohms) 
Te st .042 amp. · Test  .00 6  amp • . . : 

secomary Test .091 amp. 
and Tert iary 
wdgs. in 
paral le l 
{ 350 ohms) 

El 148 
( BA, BA- 1 )  
Inner Wdg. 
( 1000 ohms) 

To prevent � ·c'hatte�1ng'. · · ·tbe: · · "make.;.l»ero re-break" spring eom• 
binati or. ot thi s rel � ;;hal 1 be so adjusted that the spring, 
which normal ly make $ on . �he _ .b�ok contact • . wil 1 give the ' 

· ·greatest · ·:p0ss1 blE f oo�taet · pre s.S'Ure . a.�a.inst the back contact • 

Readj . .022 a.tn'P• . '  
Te st ·: ·,.-033 amp. 

· Readj . .. · . 0 1 2 ·a.mJ;i.· 
Te st . •  01 l amp• · 

.. -REW IREME?-J'"TS 

BEIOW · 
I 

amp. 

) 

J NOTE: 

• 
J 
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. � ( 38 J?age s) Page, #: '37 .  
· I s.sue . 1 - · BT'""5o._2·192. 
A:pri l 20 , 19 22• . 

.· _· ' .CHf6u:tT:- REQUIRl?JJLENIJ.iS 

" :THE REArou sT REQu rro;�r!E·NT S· sHO"Iff.N Athu ·Mli.'I NT:Eri.A 1-Tl}E u sE o Nr.JY . 

• J ' .. • �. ' , I • 1• I 

El 149 
( O,D�l ) ' . .. 

· . · 

El l49 
(0 , 0-1 )  
I :;: me r  
Hdg. 
( 500 
ohms ) 

outer 
wd.g • 

. ( 1500 ' 

ohms) . 

il'ie� . .  

( CO ) . 
Wdgs : . ,  
seri e s · 
H i d.ing. 

Inne r 
Wdg. 
( 100 ohms} 

,._ , .  . . . . .  , • .  

,. .� : ' . . . El-3,25. :-. . 
(E) 

. .  .• · . .  : . 
Armature T 1"ave l . 0 1 5" + . 00 25" • ( a) 

. .• . ( .o ) 
.... � :' . ., 

The:r3 shal l b e  a parceptib!e' '. fo iio\v df "tho 'bent spring when th<� rel ay opo ra.te s, bu.t · it· ;:w:ii i"no't "b� ne ce s sar�/ 
to have a vi sib le stuc.l-gap :. 

. : ; . or. � ; . .. : i· . . : ·· · · � -�. · K : _ ·· . . . �} .: ' .: ' ·.!: i _,· :: ' ': / ,'( � . : 
· · . · .· ·,: � 

Special requ.itam�nt s· "due "·to · ·eircui t condi :tio�s- ·and to 
o·o t o,in speed.  . . · · : ·  : · : ;  . · : · . . " · 

Through relay=:.-t ;· : · · .. ::Tnroiigh :relay 
windi:ng : winding: 
Readj • •  0 1 5  amr)• Readj . � 0 10 am!'• ' . , . . . · • . . 

Th·�"ugh paral l e l  Through :paral l e l  · · ; :  · 
combinat ion with combinat ion ·with 
500 ohm no n-in- 500 obm non- in-
duct i ve re si st ance . : . . .  ; <duot 1v·e : "re �::;i nt.arfr�� . ' · 

Readj • •  032 �m:Po . . . : · :�:R_e�adj�<-�b 21 cimp. • · ··· · 

Te st . o :.')4 amp. Te st 0 0 20 an1p. 

Ho ld: 
P..eadj • •  0 27 runp. 
Te st .0 28 5  amp. 

Te st . 0 7 8  :zim:o.. 

Armature t ravel  . 0 1 5  + . 00 25H • 

. �-��.��w�� .. :� · -� ,:fylJn!.��Y\ 1::r, i . \ , ... .. ·: 
..
. 

J ; ::. " � :  ' :: :> " •  :· "• •;:.'' �:- -, ' O  ' A 
' 

. '.C�(-: :Ti',.� .. �-�.: against 
. to -�.i ·gra,ns·: ' . , . . 

( b ) Minimum co.nt act fo l l ow . 00 8 " •  

( c )  Arn�1at:Ure· �.t.�a·iet :in'ipimum . 0 2<Y'• · !naxfinum :�<l'23 " ·  " �· : : : ' . I .' . .  : • ; · ; ;  ' . ; . :· : ".:.. .  '. ' .  

-..... . . 

' ·  . ... .. 

.� . . . . ' : ' 

· ' ..f . .. .. ��- . . . . .. . 

' ' .  .. ' �  ,· � 

. .  _ . , . ·· 

the si;ool · head 

. . . i J 

-1 ·:.··- ': ,, .. 

, '-; · 

·,FCJR · 
. ~ 

.. : _.~·OPERATE · RELEASE 

.~ .. . . . ' . 

. ,: . 

• : ' • •, - • · ~ : ~I ~'-: • \ ,' .. , ~ j • ~. ' • / ..'i .I" • • I ~1 fy ~ ,. ,. 4- I •• ,. ~ ) ) • (Stecla.I :r~e9.1ii~~-rnents ~o m~et\'test'i~g· concl:ttions) · · · 
.. Read.j, _ .• ot1··~tnp; . .. ... ~B.~adj~' id(}74·/am!)~·-.-=-··, ,, .. ; 
·Te st . :o 17 amp. Te st • 007 amp. · .,.... · .. · · ~.. ; . ,. 

Te st .0:39 amp. 

grams. 
~:_:. < .• ~ ... ·; : . 

. ,: . . . _ .... ::·:i~9nAiflc~If i&:go1.1IBiIBiJT·s~ · .. tr_q.t}~~·,~t~P.¢: -- ~~~,~ l~: · · tensro:ned · mfri1munr ·cfr···zo .. · ~: ·. ·• ·· ·-· 

( 

. . . . "' ~ , ~ ' . 

. , ... ,, . 

. . , . 

• : '~ / • \.' ... t . • 

~. . ... • J • ' · 
, • , 4· .. 
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CIR CUI 'r 

( 38 Page s ) Page it38 . 
Is sue 1 - BT.:.50249 2 . 

Apr i l 20 , 19 2 2 .  

THE READJUS ·r SHOWN B ELOW ARE :F'OR MA.INT.8l'TANCE US E 

E6000 

( GA ) 
( GB ) 

S M  
l1es sage 
Regis ter 

5 s 
Mes sage 
Regis ter . 

El-:W.--BAF•MI.i• 
ll/21/22 . 

OP ERATE 1\0 N-OP ERA. TE 

ELECTittI CAL 

Special requi-remen ts to insure fas t ope ra ti on • 
Roadj • • 009 amp . Rendj • •  0068 amp. 
Tes t .000 5.· amp . Tes t .006.J: nillP • 

: MECF.A NI  CAL 

Arma ture travel .035 " ..t .002511 • 

Spec ial ro qu i r omeu ts to i nsure f3.S t opera tion-. 
Readj • •  01s 3.illP •  The contac t pres sure 
Tes t .019 amp . o.f the i1o rmal ly clo s ed 

c on tac ts s hall be· minimum 
2 0  grams . The con tac t 
pres sur e of all o ther 
c on ta c ts Sb3.ll be minir"JUm 
1 5  grams . 

RELEASE 

Af tor ope ra ting on .047 amp .  relay mus t remain ope ra tad 
when the c ircu i t is broken for a minimum peri od of _. O .l 
second , and re leas e 011 open c ircu i t  wi thin a time inter• 
val of 0 .3 s econd maximum .  

Min imum tension o f  20 grams o n  normal ly made contac ts 
of tho make-before-l)reak combina. ti on of the top s e -t of sp:rings • 

Tes t .036 amp . Tes t .032 amp .  

Te s t  .330 · amp . Tes t . 2 7 0  amp . 

CHK' D ·--WCD-CHW • .APPROV ED  - c .  L .  S LUYTER, G.M.L. 

/' 
R EQU IREMEI-Vi.B 

REOUIREHENTS 01\"lL Y. 

R.SWIREMENTS 

RF.Q.UIREr.lENTS 

ELECTRICAL REQUI:qEMENTS 
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