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DRVl;LOPMENT 

l• PURPOSE OF CIRCuIT 

No chEmge. 

No change. 

OPEPJ\TION 
3. PRINCIPAL Fu�CTIONS 

No change. 

4. CQrThIBCTI�G CIRCUITS 

No change. 

DESCHIPTION o:i: OPERATION 

5. No change. 

Cancel appenclices 1 & 2., 

Cancel Circuit requireme!1.ts covered on �pages 38 to 47 inclusive. 
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Marc..11 29, 1923. 

Subscriber's 11·v.10-Digit Office Coie - Power Drlven Machine Swttching System. 

This appendix was vrepared from issue 28 of drawfng i'-502305. 

The follov1ing requirements for the El483 relay (MSL-1) shall be 
: ;,d.d.efi: 

Code 
SK 

Desig! Spe�. #: . ,.lI2.!. 
Cont Arm. Test 
rr�rns '.11rvl. For .c:: ..... --- ---

Test 
Test Readj. Conn Set 

� #lnJ2�...!.. - GBI� I'�:?P 
E1483 (MSJ..-1) X-70037 15 20 .015 0 .040 11018 RU{ MSlf"' l) G 

Under the test notes for t�1e 20 6�.AK relay { C'l'-4) in appendix 1 to issue 
2 note 9 shall be ch£.nged to reaci as fo11uRs :·� 

ENG. --EOP• BO. 
8/20/23. 

"9 - Before applying the CPrrent How requirements 
to the primary wirnU.11g11 connect; 48 volt battery to 
t�1G #3 contact of th0 \C?�,,,J.) rela.y a.nrl to the 1-T 
sprb1g of the ( C T··3) re :i.o.y1'. 

CF.£ 'D. --AN B-CWP. .APPROVED - J .. r.. DOW - G .Jir. T.1. 
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METFOD OB OPEPJ-i·rION 
SENDER C IRCU 1 re · 

'.Jubscribers·• - Schematic Two Digit Office Code - Power Driven Machine Switch­
;;..i.g Syn tern. 

Tbe requirements for ·the 200.:.AK �relay {CT�4-) shall be chauge:.3. to rea·-'l_ 
as follows� 

�rr-: .:;t 

p 
p 
s 
T 
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( c·r-4 i 

�� t Jjd_g__� 
p 
p 
s 
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( c·�? )o 

��§�2._t �� .�.! 
0 

l\f O 
0 
H 
H 

Corm. Bat,, 

2B {CC) 
lB ( CT-3) 
l.B l CT-·3} 
311 ( 01'-3) 

.IT. l CT-3), 

.1� [� t_:;ll?!�!. 
.017 
.. 0125 
.040 · 
.ow 
.053 

'l:est Set 
Pre'j::.�-·--

G 
G 

B/G 

3 

Re2/U • .rlmns. 
.o�.o 
. 0 .�36 /..,/'' 

.038 

.0-19 

.050 

See Test, 
Note 

9/4/i7 
.9/17 . 
17 

10/17 

........ 
Remarl{S 

c 
D 

Test Metes:. 

-� Ja/ .. · Total contact. trave1 .�004". 

lb} The biasing spring ::::J-12;1 l. ·;:ie tens i.oned a5a 1ns t the annature with 
suff icien't fvYi."8 t;-_; :rn;::ef; t�1e :ion· . )3I'ate requ'.i.rement. 

� � ..... � 
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Test Notes: \ ... • 

9 Before a1?r lying the current flov1 requirements to· t}ie priinary -,;.;in-1.fog·, cpn• · . 
ne ct 48 volt battery to the #3 contact of the (c·r-4) relay anrl to. 'tho ts 
spring of the ( CT-3) re lay. 

10 Before ·applying the,-.joint hola. current flovv requiremer1ts to the tertiary 
winrting, connect 48 volt ·batte�cy to the· it;3 contact of the (CT·4) relay. 
Vibile establishing the joint holcl current flow values in the test set," 
tJje (CT-4') 'relay should be held O})eraten _ _  on its primary y:in1ing ·oy groun1-
ing the lB spring of, the ( CT-3) re lay. Jn orrter to get the ( CT-14) re lay 
armature in .its operated posiHon before. testing for the hold on its. 
tertiary wind.ing, it v:ill be necessary to orerate it 011 its p:rima.ry winri­
ing by momentarily grouncting the lB spring of the ( CT-3} re lay� 

17 Special requirerr..ents. to meet circuit conditions which are (a) m.�imum 
subscribers' loop r15o·ohrns, (b) earth potential 17 volts negatiVe, 18 
volts positive ancl (c) minimmn subscri·oers• 11.ne leak 10,000 ohms. 

R.ernarks: 

a - Requirements for relay winding alone. 

D - Joint circuit requirements fo� parallel circuit combination of (C·r-4), 
{ CT-3} and fCT-1) re lays. 

BNG. --01!'3-IJC . 

8/20/23. 
CPK'D.-�AMB-CWP. 

,' ·' .. .. ·,·• ,I' .':,· ·I 
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METHOD OF OPEHA 'l'ION 
SENDER CIRCUIT. 

Subscriber•s - Schematic Two Digit Office Code - Power Driven Machine Switch­
ing System. 

This Method of Operation was prepared from issue 26 of drav;ing 'I'-502305. 

DEVEWH©TT 

1. PURPOSE OF CIRCUIT 

1.1 TM.s circuit is for use in controlling the establishJnent of a 
connection through mechanical selectors un1er �irect control.of a 
machine switching subscriber. 

2. WORKING LIMITS 

2.1 Minimum trunk leak 30,000 ohms. 

2.2 Maximum external trunk loop to 24 volt R.C. I. offices - 6500 ohms. 
2.3 Maximum external trunk loop to office, incomtng or fi!lal se-

lectors - 2300 oh.ms • 

2.1 Maximum subscriber's line loop {non-coin) - 1000 ohms or earth 
po tential maximum. 18 vo lts 11ositive to 18 volts net:;ative. 

2.5 Maximum subscriber's line loop ( coin } - 750 ohms or earth �eo-
tential maximum 18 volts pos it ive to 17 volts negative. 

2.6 on all R.C.I. class calls. minimum trunk loop for selection 
beyond office - 900 ohms • 

· 

PRINCIP.AJ.1 F'UNC'l'IONS 

The principal functions of the sender are: 

3.1 To receive and register the pulses dialed by a calling sul,scri.·0er. 

3.2 To trarJ.slate these pulses from the rtecimal system as rl.iale1., 
into the proper settings on the registers and translator for making 
the necessary selections on the :panel tyre selectors. 

3.3. To set up ·'oy means of the class register, the drcui t coni-
di t i ons for completing the c all to the particular class of office 
in which the called station terminates as for exam��·le, a manual o"r 
a machir.:e switching office. 
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3.4 To contro 1· the s:e lection.s on the various selectors as required 
to COffii':llet.e th.e connection. 

3.5- . To translate the: register settings into the :;irbper ]!Ulses to 
set up the required. number on· the call in,.i'ica.��r� · �f the called 
stat ion is in a manual office. 

3.6 ro collect the coin on completed calls from . coin box stations 
or to return the c·on if· the call is, not completed or is for a 
station to which free service is given.· 

3.7 ·l'o give a suitable alarm after a predetermfoed length of time 
in case the completion of a call ls blocken. at any· point in its 
progress. 

3.8 To ·set up a release cond.ition in the seria.er an1 the -t.istrict 
circuit in case the call is abandoned tiy the ·calling·s1ioscriber 
during the. time -selections are ·oeirig made. 

3.9 To give a signal to the sen!'ler rnonitor at the trouble n:esl< in 
case the call is -oloclred due· - to iinrror-er dialing or· failure of the 

,equipment during the time select ions are be5.ng made• 
. 

3.10 · The sentier is made up of the , follo-vVing '1.ivis.ions: 

3. 10 1 CLAS3 CIRCUI'l' By means· of which the cla$s ·of call 
to be ma.de is dete nnined • . The settin.g ta.ken }>Y the 
class switch cause$ .the senrler to .adrr .o.r to omit certain 
of its 01;eratio11s as ,required_ for· the co!Il}.'le.tion of the 

connection. 

3.102 REGIS·rEH. CONT!-OL ·crncuil' Cont ro l s the' connection of the 
sender to ·a. dfstrfot selector; controls the closure Of 
the funrt..ar-nental -circuit 1.uring selections anrl controls 
the disconnection of the senr1-er. 

3. 103 REGISTER JJm THANSL.h.IDR CIRCUIT The Office CO<le dial 
pulses take. settings corres:p-onrling to. the n�.m·tier a·f 
pulses cl ia.lerl.. The setting of the office corle re;5:1S ters 
give s COlTll>lete information to· the sende-r for .  selecting 
a trunk to the office ,containing the called ?>tat ion. 
That is, for sett tng the class· register to ·�ive the 
necessary c ircu it comtd.na tions for tpe clas3 of t.7-ie 

desi!9ed office anrl :t'or mald.ng the rirore r brush ·and 
grour selections. on the rUstri.ct and off}ce frame and 
for choosing an ou tgo;ing trunl( to the' called office. 

3.104 NUMBER3 REGISTER CIRCUIT �rhe numerical and 'station 
dial pulses take settings correspondin� to the nu'Tlber 
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of pulses dialed. ·1.1he setting of tb.e numerical regist�rs 
con.tr0:ls-- ��Ofllim' and :final� s�:lectfons -or ·co·�trols the · ·· 

_ .  · R:- c .1.:.: 1�uls:es. �-fi:ien1in-g upon. the. c1ass of off1ce· in v7h ich 
the called sta tion is 14)ea"ter.t. l ' ' ·· 

3.105 SENDER CIRCUI.T :·COns i.gting of :the· sterping r·e1ay and count­
.ing .;r-f; lays _.f,or controlling· tlistrJct·, office 9 jncoming and 
final selectious.�v'.The:co'Clllting relay$ · to be used for !'"u;._ 
trict and office selections are rletermined ·oy cross connec-

�,tions:.:from · the·'.1is·trict-:-b:rush9 district grou1J, office br'U3h 
an<t office' grouD :arcs ·.of the.:. trans la tor. · The c ounting re­
lays to "te used for incomi.ng brush, incoming· group �,· :f'inal 
brush, final tens a.n1 final units and if required station 
des ign�tions a.re deta.nnined by \t;i'ring fro11 the nmnerical ' 
and. ·.s..�at:ions re5ister ar<:s of· the translator• - · : · 

·· . .  ' � .. :·' •. 
3.106 CALL INDIC .. ttl'OR !MPUL3ER CIRCUIT I!he impulser sequence 

. switch· sends' out to tlie co� 'ci:reui t o-f tJie call ind.i.: 
c�to.r �quipment at the -�nua'.1 ·office a 's_er-�es 'of puls_es' 
th.e ·s�qtfence o·f . . Which 'iS �unde··r<control Of ftle sender 
numerical registers, to operate the ca 11 indicator lamp . 
relays ·that :cause� .the number �of the ·calle<l Subscriber's . 
number to be displayerr before an operator • 

. . : 
3.107 SENDER MONil'()R . .tiN1)-.TIME I\.'.!Ell.SURE· AJ�RM CIRCU·IT· i'or the 

purp9se- of giving a s-ignal to·.·a senrl.er: nioni·t<Yr when any 
COnd_itiO!f il'l. the· sende r ·Circui.t: remains unchanged for a 
length of time J!redetermined by the ctrcu-it�· ··Associated 
with the tiire measure alann circuit is a co in circuit 

used for .monitoring .on co_in ·��-.. no�-c.oni Jinefvanrl·· for 
.. t�e refund. o.r collection. of· coin.· 

· · 

4, CONNECTING CIRCUITS This sen1er will function with:� · 

4.1 Any standard district selector;· 

4.2 Any standard . office $elector .• 

4.3 Any standard incol'Iling selector.·. 

4.4 Any stanrlard. fi!lCl,1 selector. 

4.5 .Any standard R.·p·.r.: trunl� to ·a ·ma ... -riu•d office. 

4. 5 July s ta11da rd outgo il'lg trunk to an operator's r;os it ion. 
·.: � 

4. 7 Associated cord .ci.J7cui t.s . _at,· t�ouo le· des1t. 
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REGULAR MECHANICAL C/J,IS USIWG OFFTCE SBLF:CTOR � EmT�.,,corn ("X'' 'LI:RI1�G) 
SE.l>IDER SELECTED 

5. With the sender control switch in position 1, cattery is con- · 
nected through the winding of tho T :relay to the mul t�J?1o test· terminal 
of the associated dist:tict sender selector (not s�1own) ,, V/hen a hun-�ing 
sender sefoctor selects &11d connects to �he tip (r::}lf 1-i:ng (h)., t"1;-st1 
funclamenta.l tip (:b'T} � senie:r control !Sc;� flU1d3J11.d�taJ '.ring (IR) 9 to:rmir�als 
of this circuit, it connects cro-clnd to t:he tes:t te_:r,:;:ii�al, op2re.ttnz;:: the 
T relay .• · The ;:r relay operated. 9 (a.} 5.s held_ opcrii-Ged f�om ;:·��ounJ on 'the · · test lead� (b) operates the cm relay and. (�)ope.rates the SL? .. relay under 
the control of the L, F.LS, ST and s�! ... �1 ·:celays .. · · 

6· V�en the send.er is selected, the associated district advances 
to the. rtawe;iti!'l?. sender" position� 1n which ;pos.it_ion a circuit-ls clbsed. 
f'rcl!l battery� over lee/l. SC. through both wlnd-lngs of· t:b_e- Sd rela�r, -t0 
grcund ope:rating :i;J.Je SC r-eJ.a�"'• The operation of the o:::· :relay9 {�d. closes 
a circuit from ground. to ops:rate the SB ·relay, (b) prepa!'(-;s 5-r._ I::.:rt a­
circu.it for- ope:rat.i.ng t!'.l.e 1.P...cl rel.�y!I (c) closes a . c i r ::m:l t  fr.om grn1:-.;:'.!d on 
its make contact, {X v.rir5.ng) !'I no:n.:18.l to:mi:nal ( termil1r:..:L 22) and l:I-2 ·bru2h� 
to battery th:rough the break oontsc·� ar1d wiro tn�� of the £JS :relay, operat'."" 
ing the MS relayo The operation of the SB relay9 \s,} opm�s the' 

operating· 

circuit to the MB r0lay so that th1.s sen1er cannct be made busy by a make 
busy plug, (b) closes i11. part a oha:i:n ei·t.-�14:1 t to t':1e "a11 s e11U.ers· busy'' 
register, {c) close:; 1:i:1 part a circ.uH to light ti1n Sffnd0r.· ".::nisy J.�:np ':'.TJ�u:m 
the sende1· busy k�ey J.5 opers.ted, &'!d (d_) closes a d :"." .. m.i t f;;,·om l�a-lit8l"J" 
through the non•ir.·�h;Cti-v·e vdnding of the :11-1 Telay :l:n pa:ru).1e!.. viith battery 
through the -:1in::l tng of the T :relay fJ th:rough the 80 ohm winding of the i' ... 1 · 
relay, to grom1d 0�1 the annature of the irn relay• 

7. The T-1 relay does i1ot operfJ.te at tM.s time, as its 'ipductive 
wind·ing is short circuited by the ground: on the tos t load.. The :J\1S relay 
operated, func.;tions as described under "T1m.e U�asure and iUarmtt • :I.'.he op­
eration of the SC relay opens the circuit through the SLE rcby• ·The SLR re­
lay is slow to release and the call has not been abandoned or the send,er se:iz­
ed to collect or return a coin, the L relay operates before the ·SLR relay:· re- . 
leases. Circuit battery through the primary v1inding of the L relay,: (X "iJviring), 
llSL relay normal, R lead� through the associated district, line finder and sub� 
scriber's line circuits (not shovm) T lead, :MSL relay normal,. to ;-round through 
the outer windi�"lg of the 66-A l'epeating coil• The operation of the L, relay 
closes a circu:U; from battery through the windbt" of the SLR relay,. to ground, 
thus holding the SLR relay operated• 

a. If the call is abandoned or the sender hss been seized to·· 
collect or. re.turn a coin, the L relay does not operate and th� -SLR. relay 

releases, causing the s ender to function, as described for an abandoned· 
call in paragraphs 41 to 43 or as described in .paraf:'.'rapp 59 .if_ s.e�zed • · 
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for the . purpos e :  o f  co lle ct in&� o r  re fund foa · th� � ccili'• ' The o·pe rat i on o f  �he 1 
relay al s o  closes  . a ci rcui t from g:roun.d. ,. T arid· L relays · opei-ated ; SC-1 tela�9· 
nonnal , S C  relay ope rated , - winding c f  the. s c�1 :relay � t,o 1::. a t t a :r.y � . ope rat ing· 
the SC-� re lay . Th<( SC�l relay lo clcs ; t o  gtbtind on· the . T .. rel. ay �  The ope ra­
t i on o f  the sc '!"'1 . re la.y { a )  ad -va.nc:es - · the . s e11de r  eon t ror s-.7 i t ch to :po s i t ion 2,  
and ( b }  cl o s es a c i rcui t t o  ope 1·ate the B.13 relay .  The ope rat ion o f  the F..LS ' 
relQ;y clo se s a c ircui t from ground through the :tic . ..  4 brush and no nnal t e nn inal , 
25 or.rTil wind ing · o f  the 6 6'"".il · repea t ing co i l ,  1/2 -m e f� condense r  t o  ·ba i:: t e ry 
on the _ lead. _ n To Tone C 1. rcui ts " •  . A tone · is thus ind uc'ed . in the 500 ohm r1ind­
ing . o f  · the 66-A r�pe_at.ing co il  and t ransmi t ted t o  the · cal l inf!' stat i on as an · 
ind i cat i on that the o ff i c e  appara tus is .ready .fc ·r :the . opeTation of the d ial • 

9·. t�hen tne s ender · con t ro l swi tch ente rs posit ion . .  1 3/49 ground i s 
conne c t ed t o  · the upp�:r oute r con tact o f  cont,;ol cam _T through .the wind in� of 
the ON re lay ,  hold ing• the OlT re lay · ·ope rated un_t i l  .tlie s ende r  cont rol swi tch 
ad vances: from pos i t  ion -6 • · 
SETTING RBGIS TEP.S 

_10 · T;tie ope rat ion · o.f the d ial at the call ing s ta t ion ,  al ternately 
releas e s . and re ope rates the L re lay , . il1 synchronism v-1i.th the i.TD.r.ul s es in 
each d ig i t  cl.ia:).cd • 1'!1e SLR rel ay. i s  slow to rele ase and. remains O::_J3 l'a te.d 
r1h i le .- the -ent l;re number. is  be ing d i aled. • . '.rhe firs t rel ease of foe L . rel ay 
closes  a c i rcui t  from grow.1d , T rela�,r operat ed 9 - �· relay released , RT .. S re lay 
ope rated , wind ings o r· th(i RA 2�e1ay ,  RC-6 'b:!'ush ani:l ·n te ITil inai , to ba.ttery 
through two paths in .:pa:rai_lel • Orie o f  thes e :  �'a:th� · : s  · traced thrnug:h th.e 
no rmal PP re lay v-1inding o f  ·tbe A magne t :i  th;rough the 44-E '.re s is tahce a:n.d 
o ne i'ind lng of the . OlT-2 re l ay in. parallel , to bat t e :ry 11  . ope ra.t ing ,the RA 
rel ay ,  the A magnet , and· ON-2 re l�Y ·  The o the r p2th i s  t raced through the 
.b. rna.gne t no rmal , s t rapped te rm inals of arc A- 1 ,  load i.L, arc RC- 5 9  normal · 
te rm inal and brush , s ender cont ro l  cam �' ,  \7ind inp: o f  the PH re lay , PP :re lay 
no rmal to bat t e ry ope.rat ing the PR relay . · The RA rel ay i s  s 1m·1 in re leas-· 
ing and remains . ope rated - unt il · all d ig i ts are.· d i aled . 

n .  �e operat ion. o f  the RA re lay clo ses a ci rcui t · fr cm ground on 
the RIB relay to ope rate the RC magne.t • The PE re lay is fas t i n  OJ)e rat ing 

and when ope rated clo s e s  the reg i s te r· s ter .. pinp:- ma"met ci rcuit to , an add i t ion­
al �round on i ts left armature and locks to ground unt i l  the A magnet o�erat es , 
to  insure s tepping o f  the regis te r , · if 'for a�y re[1,s �·� the im:;?ul s es· o f  the 
L re lay are no t o f "  suf f i cient durat>ion . to ore rate tt G .::.. magne b T:.1.e opera­
t ion o f  the PH re lay als .o clos e s  a c i rcuH frcm ground on its  rlght a.:rmature 
to b atte ry th rough the windin2:' · of the SLR :rel Lw and h old s . th i s  relay ope rated 
during the puls ing pe r i od o  

12•  V.hen the ::.. regis te r  magnc � ope ra tes , af�er  the L relay :r.eleas?s 
i t  o"Dens the ·c ircui t th rouct'.h :  t!�e PH relay • .  -The ..t-)H rel.:i.y :rel oas e s openrng 
the c i r cui t through the L magne t o  The ON-2 relay and the J.°1.. magne t release 
and the . A regis te r  brush as seMbly is advanved. to te rm inal l ·  Each t ime the 
L re lay releases · and .. reope rates � the J.. r·e,si s te r  I'1a91e t and the ii. re lay 
ope rate and release and the A regis 'Gf-' r brush as 3 embly is ad vanced one s tep s 

Upon the ·comple t ion o f  the 'serj_es  of i.�pulses , ·corre spond i ng t o  the f i rs t 



. (47 Pages ) Pa,:z-e 4}7.  
I s s ue 2 � -.BT-50.230 5 �  - �  · -
�'ebruacy, ·2 ,  ·192 3 .. . . . , . . . . ' · . 
Replac ing all .  pre,v i�us_: ·  �.ssues . 

d igi t of the o f f i ce code ; the B.tl. re lay and 01��2 · rei:ays · · r'�iease·.-. The · releas e  
of  the R.A relay opens the circui t in wh i ch the RC magne t is e ne rgi zed , re­
leas ing the magne t ,  s tepping the RC 'brush _ as sem·bly. , to� . tf?:rr!':inal l ·  . l1h.·e ,  m.1!i'!'>er 
l i s  no t us ed_ as a d ig i t  o f :  the o ffi ce · code · and · the :re f o re - two - or ·;mor e · im.- · 
pul

.
s es · �ire ·· :re ce � ved_ f.'or . the<. firs t· d ir�·i t  ciia1ed. �and the L. regis ter d oes" no t · · . 

s top ori terininal · 1 except : in. the cas'e o f · � . prel im inary- impW.se as des cribed'. . 
later · in par�gr�ph 4,5 � ,  · · · · · · 

. :-� ' . . 
·l.3 ·.· The:. s end e r  is now.- r·es.a.y· to :r·e.ce i ve impulse� fo r · the seaond d ig i t · 

O f  the . o'f�ice code • The L - re lay aga_i!i. c;He!'nate ly releas es and· .-reo:pe rates f 
res 1)ond�ng to the impulses. ·from . the"· d ial o . The RA, Pl-I and ON-2 i�e lays , and · the 
B r�gi s te :r · magne.t operate and releas e s tapying the B regis te r in a !!lanrter 

· 

� Hmilar to that -_ in : wh ich the . "A" . reg i s te r vas s e t , e:t:�ept ,  the puls ing c ir cui t 
from ground. through : the L :·and PH relays o:Pe:rated is  throul?h the viind ing o f  the 
.B "regis te r  magnet ;;ind te_rm inal 1 o f  the RC-6 · arc,-· ins tead _o f the n1i" reg is te·r 
magne t ,  and the ci rcui t i11 wh i ch ihe PH re lay ope t�t es_ ,  passes · thro_ugh te rminal 
1 .  o f  the RC-5. arc, lead. B ,  and s t rapped te m inals o f  the B_;l arc ,  ins tead. of 
the ·  no rmal- termi.nal o f  the RC ... 5 a.re a:ld l e ad  11.. The · RC magnet i s  energized .. : 
when the RA re lay operates ,  and when the Rtl re lay releases upon comple t ion oi 
the s er ies o f  impuls es correspond ing to ��e se cond d ig i t  o f  the numbe r d ialed , 
the RC magnet releas es , s tepping the RC bl�ush . as s embly to · t e rminal ·2 .  · The ,. .. 
regis te r  contro l s\·;.ri tch is nm7 in pos i Uon to d i re ct the riext se1·ies  o f  im• 
pul s e s from the · L relay · to the tho-µ.s nna.s �egis te r o  The TH ,  H, T and ·u regis te rs 
are s e t  in a s im ilar manne r to that desc:r_ib cd fo r the A and _..B ·regis te rs • · 
On al l calls fo r wh ich the H - :regi s ·�er -· is s et ].n pos i tions 5 t o  9 inclus ive , 
the .  IG relay op� rate s �:1he reby the i com: tirJ.g re1a:y is '

connected ·to · the even 
numbe red te rm inal o_f arc ·ffi-6 fo r incoming g:roup s elect ions · ins tead o f  the 
O count ing rel�y- ·and :,:rhe re the 3 cour.. t ing ra'.l.ay is connected . t o  the odd 
numbered ter:mi�als o f  the �!i-6 arc ins tead_ o f  the 2 count ing rela:V •  

TRANS LATION . 

14 . Y.:hen �he brushes :a:f · the ·  RC· s�:Ii tch advarJ.6e to t e rminal . 2  af ter  
set t ing _ the " A" regis te l' •· a ot rcui t i s  closed t o  ope rate the S T  relay f rom 
bat t e ry ,  wifl4 ing and break contact o f  ·the S �  :r.elay Q  te mi inal 2 and · a.r e RC-4 

. b rush �  to ground at the RIB re lay • The S T  :re i.ay operated ,  (a ) lo cks in , 
pos i t i on 2 · through i ts make contaC' t , . c2Jn 0 to gi:ou.....,,_a_ · on the · .P..LS relay: operated ,_ 
(b ) clos es a ciroui t  f rom groU.....,_d on i ts· a:rtnature through the '!;vind ii1G"S of the -
ROT-1 and- ROT-2 magne ts to 'battery ,  ope ra.t ing t�e magne ts , thus · r otating the · 
powe r d riven t rans lato r and · ( c ) conne ct s ·  gro und f rom the F.IS re lay ope ratecl ,  
the SSR re lay no rmal , the S T  relay ope rated , A-3 brush and teiminal , to. one · 
o f  the B regis te_r · brushes· and te :rm inal th ro ugh the cros: s c.onne c t ion s t o  the · 
t rans lator arc Tl�S and T2-S . 

· 

15.  ¥.hen the t rans la tor. b rush as sembly advance s to the par t 1cular 
te rm inal to ">,'l:i. ich th i s  :round is conne c t ed. the c i rc.ui_t ls  extend ed.  . .throw;h · 
the TR re lay ope ra t ed o r  normal , to . bat t e 1·y through the :'dind ings . o f  the 1"6-1 
and 1'6-2 .relays and t o  bc t te ry through . the Wir.d ings . of the, STQP-1 and S TOP-� _ 
magne ts • The TE re lay 011e. ra te s if the .. A ·:regis ter :i.� s e t in .pos i t iOn · 3i 5, · · 
7 o r  9 theret::r t rans11i t t inf< the hun t ing lead f rom the arc 'Ji th term.in£ s . : - . : · 
nur.fbned. l to

" 
22 to the ar� �.-ri th termi;als numt.er ecl. · 23 to 

.44 • T'.he- -�Ta-i .. and · 
·lfl-2 re lays and the S TOP..;.l anq_ S TOlJ-2 magnets oiJe rate in th.is _ci�cuit. and. · <. · �- · 

lo ck to  gro�rld. on the ST Tf:> lay _• 'l'he operatioi1· o:f the •l1S...;l. and �.;.2'" relays ,  

I 
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(a ) c los es �ne ther lo c-�d n: :: ci :r<;ui t  for the s ·::' r u l ay t  f rom �:round on th e 
an::ia ture o f  tho iB -1 re lay ,  th roug·h the . lo\-;��n· con tac t s '. o f send o :r , ccn ti'o l · 
ca, 0 , to ba t te ry through the malrn cot1tab t  o.n.d y,rL'!d L:P : o f · the S T  rels:y , { b ) 
clo s es n ci rcui t from ·r r01:ind on � ·�he arnK;:tu:t"G - and m�l}rf: C1):tJ:��a·: : t  o f  t:be T.S:·•l 
and TS - 2  :re la�/S Ol)erated. � s m1de:.: . .  ci:im .0 0  to  .ba�; t e r.y �l'.i:t�>-:.1r.�h 1-::Co �;J'iud ing o f  
the R- 2 magne t ,  r;.d vancing .the s.en.j. e1• Bwi ·cch t o  ;·o:.:i i t ic:..'J: 2 1'  (c ; cl o s es a 
c i rcu i t  f :rom grou.11d 011 the TS-1 a�d: · '.re""'2 reJ.ay::; � s_e:ncl8 :�� i �on-�:ro1 C.S:.i!. 1� 3  t o  
bat te :ry throu:;:h the R�l magne t ,  advanc i n? the , f:.� end e ::i:· c·;o� }. i.. :;:·r:· l _ ;_; ·rti c (t1 t o  :pos i­
t ion 3 o  

1 6 ·  Each powe r d r i ven t l'ans lato1  cons :i.s >-;·3 o i  o :r1e 2c2, .. c 
s e le c to r  and two ten lO· ·C li11:;:Js l l ·t� h as a m.lJ)UCi ty 
o f  fo :r ty-fou1� s e t� _ o f  temi i!1.als � eael.J 1):-1:.il",: (,;0:1s i s t ing 
of twenty·-t1:;� 0  s ets 111 Tn0 tVV'Cl banks a:ce n:our.. tsd · Oi-: th e 
trans 1 er to :r frru:1e pa:ralJ..:el to ear:h o th e r  wi.th tne .. te nn inals 
in· - �lignr:1e:1 t �t7itJ'l the s-�? :r in:�s c f  �;}J8 b :rush .as seribl ies 
of the sele ctor a The 202 .... C s.e l€ 0to :'.• i s  co�1p1) S'Gd. of 2 
ro ta1-:v magnet . (BOP } !> a. S 1:0P �a gne.t �rd h-vo. s �£::9 _cy s 'Gep 
b rush as s enbl :i,e·s , wh ich are cl2.!h�i.Jcd to a )'C ta:ry shafi; . 
in the magne, t end of ;:th i_ch i s  fast 3r:e:t 2- mc t�.l d d.ving 
d ts c • TI.re brusl1es a:re s bFle G�li:.l 8d t::rn b : d,d�·/i..11g t.7pe. 
and on one as !:> C!1bly arc s o t  H'-0 '"' f n"m the .bri1�».ho s o.n 
the o thc 1· as �- . ; ·Jb1y , s.u tha t  t�e . 't :t ;J. '�hes c :f only one 
as semb ly can make . con tac. t �;: l th , tl e \;e i:Ti im:Ll'1 at . �r�1y 
one · · the . The d :r ivi:ng i J..s c  is ·ac t ua c.��d. by i;h::? :Ro :;: .,  
magns t 'J  v.h i dh opc .r�lt es  in a 
con te.c t of 'tl'le . . s �O?. :'.:nagne _,� n 

ci :rCT!.l ·� t:i-lrOUfh . t?1e b :r.DD.l{ 
�-'.he cl is n H- rrovide:i \7l th 

a no t c1'.).eci rim �  tl:;.e nc ·t(,'l:i3�  o f  wi1 i �;h s �n·ve_ to s top and 
he ld the s e le ctor .';;h:h the .1nush a<;:; s s!11LLi.es c.e:nte:rcd. : on 
the te:nninG1s· �· , 'I-he :a:zmatu1·9 c f  t11c S �JXYP  rr�a-�Le t ls · p:r.o­
vicled at, i ts end. with' a _pro ;; 6 c ti nr�.' ·r)aF1 9 ;,�·h :.ch is  of 
s uff i ci ent s i ze · to eng·e.ge ::.tn:,7 o :  t11e no t"c1rns in the rJm 
o f  the d is � ,  thus provicl iri,� �,; po f.- i ': i\1_.e ,..,.H3 \.:han tca1 s·to:p 
fO !' !�he ro t e.1�· uni t c.;-.rhcn ;::he S :fOP ma'2I1€· ·t · i-S O"tH'.�l"at ecl ·c 
1�·c:rmally ,  the armt�'.t\;":i:e p::>,\;·J. d o s s- no t . . tou:cili.- th� · r im o f  tb.e 
d i ;? c  at "  any po i!'it n :J:l:e c i �·cuJ. ·c .. is: s.:i:· t�mgect s o  that the 
s t op r!1ag-ne t orJe.l'ates <b.en ti�e· ?1untiw�: rl i s c o f ·  ei the r 
as �einb l3' m akcs�· - cm.1 ·�2 c t  v1 :L th the de.s h 'ed:' te rr.inal • ...: ... s ·t,he 
l'ru.nt :hig b:i:ushes ·{�1 .. s a�d '..02-S J :  2Te 'r:1cun i.;.eil · to maJ�e c on .... 
tac ·(: b:r.ush �:. l igh t ly in ad vance o f  the o ther b rushes � the 

· S 1�0P rnag:.:le t is ope :·a\; ed ,· he fo :r.e the ��8 :r :res:;_'.)Onl� Lv;: no t ch 
in the r im  o f  tl:.a d i s ·;,; is und.e r  the :::;.r"D.a.·� u:re pn�,-v-1 � i.::a11s inr-:· 
the pm�·1 t o  res t  on tr e r fr1 o :f the d is c  be ��--;1')8!1 tv1c compl-i.::-te 
r10 t che s . Tl1e RC1} • .  ma;;:;ne t ,,, the r e f  c :n.� :rerna 5. :;1s cpe i a.te�. z-c::Yl 
the d is c  c-on t 1:tLues to ro tate ur t il  'i�:::-:.6 £: :.nnl:... tu:;: e IJ.SWl ch o:;:_:is 
i�·�c Uv..: 118xt n�j t ch ".-.rh l c:n i� as S ch: i a.ted ·;;ri th foe d3;;; .L:ei 
ro",: of ·tc:r.:i:i:m1:�2 /1 Y.hel'.1 tLe --:..s::·.�1 ,3n_-;.:e rs the: 110 t ':';!1 , ti:,_e ,..o,,..· t �l c +- c· p ·,,... -':""' r;'c ,o;><::: c, ,"\ ,., 1� ''.:. t •�d ": ··� · ··1'\ t· ·1·, c. S<inr-·· ;•-.1 <:: c.11«:1 1· <;' rP 0 '')<-"rlPd "'' •..&. · L� ' ...; , J _  • l.-1:.f :· .:> 5"""._, ._  ,,... \ .; . _ ;.. ,;,_.. ,_.- .... \ •  ..._ \., :" 'l .1.. 'v . .J.._, ... . .. C4. ... � .. v v (,..l, " .� v ... _ . t 
the ;roty c11er1in��: the c:t:c· ci1i t through the ·,-;i�id in0 c f'  the 
.F�?;T&. t1a0net {) "J:h::J 3 '1'0?  m&(:rie t ' nnaih s ·o:pe rat 1.n,� _� d u:r ing tLe 
p�ogres s o f  s e le cti cm .  · 
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17 � As s u"l!le fo r th i s  c l as s  o f  cal l , that the t ran sl ator s .tops i.-n a 
pos i t ion in �.-;h i ch the T l-CL b r.ush i s· res t ing on .. the contact s .  of  the t e nn inal 
to -.�11 i ch the clas s s e t  l e ad ·  C i s  conne c ted . The c i rcui t i s  then clo s ed f rom 
bat te ry through the R-3 mag11et and the CL · relay Ln p�rallel , cmn c .  lead c ,  
terminal and T2-CL brush , O �  re lay-. normal t o  ground at �he �-2 relay ope rated , 
ad 'Va.nc ing the · c las s swi tch t O  pos i ti on ·7 o r  18 and ' ope ra t in? the CL . re lay .  

. 

:L'he operat ion of_ the CL rel ay pre ven ts ·
the ope ration of the re l ays in · the 

iYI1puls e Ci rcuit d urin? the _ ad vance of the c l as s  swi t ch •  The CL relay re­
le as e s  v1hen. the swi t ch ad vanc� s ,, beyond pos i tt o n  · 5 o r  1 7 •  

. J!IS TRICT §.ELECTIOU 

18 · \7i th . the s end e r  con t ro l swi t ch in po s i t i on 3, and the send e r  
sv1i tch · in pos i t i on 2 , . the · fui:rl am�ntal c i r·cui t i s  closed f o r  brush s el e c t i on .  

· This ci rcui t i s  f rom. bat t e rJ th rou?h the d is tr i ct l ine re lay , o ve r  lead FT , 
S: and . }])V re lays normal , s end,er control cam s ·, uppe r  outer and lovm r inner 
conta;c t s  o f s ende r  cam N ,  v:ind ings o f  the O�'L relay ,  BO re lay nomia l ,  ·7ind ­
ings o f · the S 'TP ·relay , 1000 ohms res is tance , lo-r;er inner and uppe r oute 1· 
contact s of s end e r  cont rol earn J ,  to 1Sround on sende r cam I •  Ihe O:i:fL relay 
d oes no t ope ra te at th is time , as · i t i s  o f  the polari zed type , unles s one 
of the s ele c 1  : :rs goes to ove rflow , at wh1oh t ime the battery through i ts 

- .wind ing · is  in the re versed d irec t i on . The d i s tr ict L, and S T.P  re lays operat ­

ed· , ·caus e the s e lector . to Move upvmrd and clo s e ·a oiTcui t in v;hi ch one o f  
the count ing re lays , ·  o:pe rates � Fo r th is call , i t · is as sumed that 2 count ing 

·.re lay is the fi rs t to be o:pe 1'ated . 'The circui t fo r ope rat ing 2 count inf.:' re­
lay is from ba t te �J at s ende r  con t rol cam x. v1ind ing o f the 2 count ing re lay , 
2 •  count ing re lay no nnal , lead 2 ,  te rminal and · T-2 DB brush , s end e r  cams V 
and u, sender cont ro l ca"!l N ,  . Lll. re lay .normal , s ende r cam L.  S TP  relay ope rat• 
ed to ground on s ende r  cam I �  The ODerat ion of 2 count ing relay clos e s  a 
ci rcui t th ro ugh i ts wind ings and the t'lind ing o f  the· 2• coimt ing relay in 
s e ries from ground throu..e:h sender cam J .  The ·2 •  co�nt ing re lay d oes no t 
ope rate · at thi s  ti�e howe ver, as 1 t  is sho r t  ci rcuited by ground on c am  I 
unde r  cont ro l o f  the S TP relay .  ils the d i s t r i ct s e le c tor move s  up\".rard for 

b rush s e le c t ion , ground is connected t o  the t ip s ide of  the .�undamental c i r­
cui t ,  each t ime the A cor:L�utator brush make s contact w1 tb one o f  the metal 
s egments in the 0A" commutator . Th i s  groui1d sho r t  c i rcuits the wind ing of th.e 
S TP  re lay , c aus ing i t  to release . T'.rie release of the S T.P  re lay remove s  the 
sho rt circui t from the � ind ing of the 2' count ing relay �  The 2' count ing re­
lay nm-1 operates and the 2 count inG relay h olds in the ci!'oul t d e s ct"ib ed  
abo ve .  Th e  operat ion o f  the 21 count in� rela) trans fers the puls ing c i rcui t 
through i ts make con tact , to the l count ing relay ,  ready fo r the next ir!l:pulse •  

19 • ibe d i s trict S"ele ctor con t inues t o  move up-·aard an� each opera­
t ion and release o f · the STP · relay causes  O!iC s et o f  count ing re l ays to be 
operated •  

20 . 'Ibe number o f  count ing- re lays to be opera ted fer a given s c lec t iOn 

is d e te rm ined by conne ct ing the c ountinf-7 relay tenninals to the terminals 
of ·

the trans lator arc as spe c i fied by the TeleJ?hone Company . s o  that the 
des ired counting relay will 'be conne c ted _to the . ten:ii??:al on ·,7hi ch the Tl-DB 
and T2-DB brush o f  the t rans lato r shall be rf;s tin? •  '\-hen the STP re lay 

l'el�ases af te r  the oper�t i on of 0 . ccunting _ reiay , the shc r t  c i rcui t to 
grotlnd on ca'Tl I is  removed :from the �,;vind ing of the · :ro- and BO relays • Th.e 
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0 coun�hig relay ho Hs • and the �'O a...7� BO re lays · ope mte i11 paral le l to 
ground on : _c2m J .. The Cj)e ra t i on of the Bv -· rf?i. 2.y · o1-:ens t:1e fun6.anie nta1 c i r- ·. 
cu. i t  thus _ s _topping ti}e u1'1..:drive of tha · .o. i s � r i c t  s e l e c t o r  and. cc:-�us ing tho 
rli s t ric t swi t en to . advanue • .. '.?he ope r-at ion o.f ,tli_e FO r;J lay � c }  0 3 e s  a c i:r­
cu i t in wh ich the 8 en.dF;r swi tr;;h. ia  ad.v-aTced. t o · :pos it ion . . 3 .!I . ·:rh :_s c 1._rcui t 
is from _gro1J.J.""ld on the a rma ture o f  ·-the HO r:' 1·a�l � . IA re la�r ·nn:cmal , s end e r  
cont ro l  cam I ,  s en6.e r  earn C ,  t o  bat te ry through tbe · rt-2 rnag:ne t c  The A ca1:i ad- . 
va:ncGs t!J.e swi tch t o  pcs it ion · tL As tJ:.e - s er.d.G r s�=; i tch c. chra:rtc�·88 f rorri :pfJs i-
t ion 2 ,  thG (� Oint �.ng · rela:y·s r a J.e as e ,  s ince t!w c l::-eu. i t t}n•cri-:gli the ir· vvi11.rl-
ings is opene d at cam IQ With tl1e send e r  .sv;_i tch _i:l IJO S  i t  ion 4 ,,.  the 1000 
ohm non- i;ndu ct i-._"e v:i:rn:U ng of the SC re lay is sho rt � i re:,u i ":;ed f.rom grcrwnd on 
the S c1n d_e r cam J ;  reduclr.g the !'E-)Sis tarn  .. ! e to . grou:rl 01: . .  lead SO � ·021::.i,"> ing the 
ope ration of the Cii :re h�/ in t;1e · rl iJ cric1� • . \-Jhen 0. is triet - group seiect i on 
anci tru.ak h";mt J.115 hav0 been ·com:p le .ted , i t  i s  ne 0e s sary that the: c1is t:i'."iet  
C H  re!.ay reo:pe-L"a. te , in o rd e r  to · advance the ·i. i s tri(� t  ffilli t'ch to the se le c t i on 
beyonc1 · pos i -C io:no  

NOTE :  In _ o rcle r to  1J:ro 1oug· th e  l i f3 of  the 8 t epring relay _ cont?1-c t s , t:he 
d irec�t ion 0f -ci::ir· :rsnt :flow through the s e  contact s  i s  ::'eve rs ed fo r 
e a.·:lh suc�ce s s ive z e le c; t ion by n1e 2.n s of the cut -t j_ngs on s ende r cams 
J_, ani. I .  

2 1 , With the !i . . .---i.?J.e :r. sv1i tch in pos i t i on 4 ,  tl:e f1mda.r:en tal c i rcu:1. t is 
again c l os e d , for rt i s trict gro�;:p s e l s c t i o:n . as describ:-)d. for rti s tri c -C brush 
se lec t i on o The c i rc�_1i t f o r ope rat in�: th e co �mt �ng relays is f rciu gronu.i a t  
the lowe r outer c on tar; t o f  c am  · I ,  s:.r::::) .  rt-3 la:sr o :;x;  �a·Le0. !I c c:im  r_,, . IA relay normal ,  
s encter con tro 1 cam N 11 3e11der CP..�ns . U and V ,  the · 'I'2�DG tr .. ::-nsh and_ te r:ni:nal 9 awl 
c ro ss conne c t i on learl to h�� ·c tery through tb e lJroper count iI'.g :L'e 1ay. ·�v.hen 
suf f i c ien t impills e s  have b3en . r6 c�� :i ved t c  s2.t i sf:)r the se:nde :r �  :the BO and. .FO 
rc l ayn ope ra te as des c:: r-ibed. for bru sJ.1 s_e 1e c t ioE .  T.te or e re;;t i cn of the BO re-: 

lay ope ns the fun'iarr.anta.l c i:rcn i t .,  ari.vanc ing the d fo tric t to i ts tru.nk hunt-
ing pos i t i on .,  Havtng s e le c ted an id 1e trv_nk,  the dis tri c t  ar1v?.�.ces . to s e le c t j on 
beyonn. ..  The ope rat ion of the }'0 re lay c lo s e s  a c i rcu i t  f rom· grounl 0:.1 i t s . 
arma tu re ')  L1 reJ.ay normal � sewle :r co:atro l c am  I 'J  sE::::.--.1.cle r  ca.�. C t o .  tattery 
through the R mo.�ne t �  arivan c i ng t he scmd.er  swi t ch t o  po 3 i tj on 5 o  'l'he .A cam 
advanc es the sv;i tch to ros 5 t i  on 5.  The count i:r��5 re.lays . :re l eas e ;,;;1J.c:.:� t}:e 

sw i t ch advance s  ·f r.om pcs it 1. on 4_. ; 
OFF IC�: TES'r AND .  �J.E<]�IQJifS 

22 . \V i th the sender sv.:i tch _in pos i t i on & rt  a c i rcu i t  i s  c' l o s e i  from 
batt e ry th.rough 0.ne winding of the bl'f ic e  lino re l2.'y!> · over iead .- F'1I' ,  S and 
ADv. re lays no rrnaJ. ,_ t op lnne r con-tact of eender .con-:�ro J. earn 3 ,,  1'± � 5.00 ohms 
re s i s tan c e , send.e r c am O .. v: indin:?; of the TG , OFL and s·rl' re J.a.ys , 30 rel 3.y 
no rmal ;, top inne r co11ta.:! t of send.e r  c a•1 X 9  s en8 e r  c nnt ro 1 ·c3..YTI M ,  c ornr-ensat ing 

re s i s t anc e and OFF-Tl b rt:sh aml. arc compensat :tng res is tance , ( 0-- 1200 ohms j "  
sender con t ro l cam V ,  ADV- 1 re lay no rm.a l ,  O\t e r  lead :t·R ,  t o  g�:-ov..nd in  the 
of ftce c irc.u it . l'he TG re lay O]Jera.tes , ope ra t ing the TG- 1 · re la y .. · The o�e ra .... 
t.i o11 of the TG-1 · rela y, o:re ratas  the C I  re :'..ay -;,-;h ich is he ld ore rate d. thx·ou.fah 
its rna.lte contac ts 9 s e:c.de r  caxn Y t1 s ende r c ont ru 1 cam T t�o g��"ourd. . · T.he· s e:nde r  
R magne t  ener�ize s from bat te r;/, top i:nne r cont act of  cam B .,  c1Je' rat.ad C I  

--- - ---�'---�---� 
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. . . 
re lay, s ende r  6vnt :ro 1 cam U t o  ground adva"'l_c i ng . th� send e r  . svJ i tCh to pos i ­
t i on 7 .  A s  the sw .ttch b reaJ.{S po s i t i on 6 · the fundament a l  c ircui t is opene d 
at sencle r cam 0 re leas ing the TG and TG- 1 re lay$· .  As . the st: ttch b rea:kS · po­
s it ion 6 1/4 at s end.e r cam Y, the CI re lay re le as es .Jpen ing · the enei·g iz ing 
c ircu it of the sen(le r R magae t ,  s topp ing· the s enrle r  s�1si tch in ros it i on ';_ . Tue 
swit ch · afivanc es t o  p o s i t i on 8 from ground on the IA re l ay .  \Jh i le the sv, i tch 

: : is advan c ing t o  l)Os i t i on - 7 ,  a ci.rcu i t  i s  closed f rom bat t e ry ,  s ende r . c ont ro l 
, cam X ,  500 ohms res i s tanc e , s ende r cams 11 arnl N ,  v_; ind i ng o f  the OFJ_.1 re �ay , BO 
re lay no !'mal , windings · o f  the STP re lay , 1000 ohms res is tanc e to  ground on 
s end er cam H. The STI· re lay 01)e rates and . irnme <i ia t e ly re leas es · as the s·vvi tch 
advances from pos i t i on 7 .  'l'h is c ondi t i on s oaks · the STP re lay. 

23. · In pos i t i on 8 .,  the fundamental c i rcu it is . aga in c l o s e d  . f o r  off i ce 
. b rush s e l e c

.
t i on .  Th is circu i t · i s  traced the same as f o r  off i c e  te st vv·ith 

the · e xc ep t i on that i t  :passe s through the upper oute r and l owe r c ontacts of 
. s end e r  cam N ins tead o f  through the H 9 500 ohms res i s tanc e and w inciing o-f the 
. .  TG relay. Ground f rom ·the segment s of the . office A commutat or inte nn i t t en t ly 

sho r t. c ircu i t  the STP re lay a lt e rna t e ly_ re l eas ing and reope rat ing i t o ·Tue 
c ount ing re lay ci rcu i t  -is the s ame as ie scr i bed :f o r  D is t ri c t  Brush Se le c t io:n ,  

. exceri t th at i t  i s  now c lose d th rough the lov1er outer contac t s  o f  cams L an1 J ,  
upi:e r inne r contac ts of cam V ,  t e rminal anr1 T2-03 b :rusb • . \vhen suf f ic i en t  irn-

. pu ls e s  have b een rece iv ed to sati sfy th,e s en1er , th e BO a:nd FO re lay ope rat e .  
The ope rat i on of the BO re lay opens the fundamental c i rcu i t , s tor·p ing the up­
drive of the o ffic e  sele c t or a-ricl advan� ing the office sw i t ch .  r�he . op e ra t i on 

o f  the FO re lay advanc es the sencier sw i tcb. t o  pos it i on 9 ,  the A cam a.0.vanc­
ing it to po s i t i on 10 . The c ount ing relays rele as e -v.,h en the swi�ch a:lvance s 
from po s it :i on 8 .  

24. W i th the s ende r  SY, i tch i n  po s iti on 10 , the fundamenta l c i rcu it i s  
closed. ann offi ce grou1� s e l ec t i o:a is :rrnrJ_e :ln the same ma:rine r a s  · tJJ e  off lee 
brush s e le c t i on. except that the c i rcu i t  to o�;e rate tbe cdunt ing re la�1s is -

through the un;e r oute r c ontac t s. o f  c ams I an�� L. lcv.1er inne r c on tac.t of cam 
U • t.erminal and T2-0G bn-i_sh . When suff i c ien t impulse s haYe ·oe en rece i·1e r1 to · 
sat i s fy th e  s ewler, the BO a:1.rl. F'O re lays ope !'a t e .  The O]?e .rat i o:n o f  the BO 
re lay opens the fundamental. c i rcu i t  anri the ore rat ion of the FO re iay ad.vance J  

· the · s ende r sw i tch to pos it i on 1 1 , the A cam advanc ing i t  to r·o s it ion 1 2 .  Tue 
count ing re lays re lease whe n the sv:i t ch ' arlvancea f rom po s .:i" t i on 10 . 

25 . When t.l-J.e s e nde r svd t ch advance s  th rough po s i  t f ons 11 and 12 , the 
S re lay operat es if th e T:f! an'l F r-ecis t'e rs have not ye t adva:nc 3d f rom 
normal . C IRCUIT : Battery , through i t s  w:1.ntli ng , DVJO re lay no r�nal , seno.e � 
cam ]' .,. cam r .  te ·rminal 3 and :J.C--± b:cus:I1 , to . 1.sround on the rr(tl::e contact o f  
the RiiS re l ay. Th e  ope ra.t i on of t:!J.e S re lay c1--.e1:s the fun1aniental c i rcu:i. t ,  · 
thus prevent ing the ore rat i on o f  the TG re lay fo 1"' inc o:G1in g  .te3 t • . 

26 . When the t:h ousawls aw-I hundro ·'ls digits have been "-Haled , . t2?.e · 
RC switch advance s  t o  .te nni nal .:1 , r e le J:s i:ng the S reJ.ay• T'ne · · r� lease o f  the 
s re.lay c loses a c i rcu i t  fi .. om batti:;i :;:vs· tt rough �me, -v,- :lnd 5ng o f '  t�1A 

. 
� ?1.c o�11 ine ·  Ti. 

re la y, ove:r lead b'T9 . anri through the ·w ini ings of . the ·l'G re l ay as .rte sc-:·ri beri. · 
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for of f ice te.s ts except· that i t  i s  ·c los ed · th rough the lov:e�  con tacts  o f  s enrl­
e r  cam X and: c omre11:�8:t h1g

_
:r:e s i s tance brush T- 1 :.  - ( Beyond Off ice ) .

· ·
lli.e m 

re lay ore rat e s  ope ra t ing the ·TG-- 1 re lc�� �- J.lhe. 'I'G-1 r·e 1�y operated , operates . 
the C I .;r� l ay .  The opel'at i on of the C I · re lay. c loses a c i rcu i t  th rough the 
upper inne r cont act of s ende r  cam B ,  C I re lay orera.ted. , - s enr:1e r c on t ro l  cam U 
t o g r ound ad vane ing the sencle r Sii.Ji t ch to po·s i.t :i on 13 � the A earn ad vane h:g 
the s�li t ch to pos i t ion 1� . AS the swj_�ch�·· art'vap.ces· f rom 11os i t i on 1 2 ; the T 
and TG-1 re lays re le as e . As the s-v1_itch b retiJIB po s i t i on · 1 2 �/4 the C I  relay 
re lease s .  

27 � W ith the s ender s wi t ch in I)O s i t iou- 14 , the fu.nn. arnenta l c i rcu it 
is c l ose d for incomi:r:g brush s e l-� c tion . , - .'J:he - c ir;cu i t  is .. from bat t e ry through 
the w ind ing of the line re lay in the incci1ning c i rcu i t ,  o v e r  l earl Jt'1 , 3 ar!.d 
ADV re lays normal , inne r  con t ac t s  of caw S ,  c lass cam o ,  s ender cam N ,  wind.­
ing of the mn. relay, · BO re lay normal , w 1 wl 5ngs o f  the S'1:P re lay , sender cam 
X, T-1 brush and te rm inal , COilll')e ns a  t ing res is tance , l ower c ontacts of sender 
contro l cam V, ATIV- 1 re lay no rmal , ove r· leact PR t o  ground in · the j_ncorning 
c i rcuit . Incomtng and off ic e s e l 8c t ions are s imi lar excert tha t in the :for­
me r the c i rcu i t  fo r orerat :h""lg the count i ng re lays i s  c losed -�h rough the urpe r 
contacts of cam U ,  t e rm ina l and �F-3 · brush . -� 

28 o When suffic ient· irrrpuls es  !lave teer.: _ rec e ived. to sat is fy the 
sende r ,  the BO and FO relays ore rat e ,, 'I'he · ope rat i on of the BO re lay opens 
the funri.amenta l circui t and the or�e :ra. t i on of the E'O re lay advance s t !i...e s 8nd.e r 
swi t ch to l?OS it i on 1 5  releas ing the c ount i�a.g �".'e lays . ·. The se:-Jde1:- swi tch is  
advanced to p o st t_ion- 16_ in a c i rcu it from bat te ry through tho R-2 magne t t o  
ground th rough .c mn  C and break· contac t of tb e IA re lay . \Tn i le the sv; i t ch i s  
adva.11c ing th ro ugh po si t i on 15 , the STP re la,y 01')e rates · as  s imi larly describen  
vvi th

, 
th e  swi tch- aq,va:nce !:l in ro s it i on 7 • 

. : . .:-
29 � ' \vi th the s ende r sv1i tch· · hi ros it ion _16 , the f'undame�atal c:l r cui t is  

close d 9  ahfJ. inco mfr1g g·roui') s e le c t :!.on
·: i S'  made :in the · s ame  ma;n:-ae r a s  fle 3 c r i be ·1 · 

f o r ·  incoming brush se lect i on e:xce:::;1t  that . : th,e �OUllt ing T8 lay C hen.it i.:� c losed 
through the lowe r out e r  contac t �f - cam U � I'P- 6  brush au�. term j nal and . the IG 
re l ay no rmal . \vhen suff ic ient impuls e �3 have be en rec e ive,d to .  sat i sfy the s enfl­
er . the BO anit F0 re lays ope rate . The ore m t i on o:f -tlrn BO' re lay opens the 
fundamental c i rcu it and · the _ 01:e rat ion of . the J?O :rt: lay ac5s&"'lc es the s encle r 

�s�; � tch to pos, i t � on 1 7  J."e leas ing th.e c ount ing re lays ia Fne sende ?." sv1 itc:r ts 
: advanced to po�;; i t ion 17 . f rom groilliil or)e rated F'O re lay , _ 

normal IA re la�,1 , s enn ­
. e r  cont ro l cam I ,  sender c am  C ,  R masne t to battery. 'l'he .A cam advances the 
· :swi tch to pos it i o:1 1 8 . 

30 . · As tl!.e 3 8fr1 P I'  S'F it c11 an va.nc e s  th :"'.'ouc;h }')O S 1-t ion -rt to . ��os i t  i o:n. 
18 , a ci rcu i t  i s  c lo sec1 f rom ba t t srJ1 tb :':'ough -She sen·ier cont �".'o 1 R. TI}8-�ne t , 
cam B ,  senrle r C&'TI D ,  to ground at c la.s s Cat:! �- 9 a1va.J:1C i:lg the senrle.r cor1tro l  

1 " t " l " t. • A cam swi t ch to pos i t i on 4 .  .b.s tb e s mr1. e_:::· contro . sw 1 c.n e_::.1_ce:1"� ,;_,1os 1 i on --± ,  

grou.11rt on the ur:;:er inner contact o f  the ser:1 e ::- cont ro l  cam ·r ·maSntD ins a 
short c i rcu i t  on the oute r  iN inrl. i :ng o f  the �3C rel ay·  fo llowir,.g the removal cf 
ground through t."1.e lowe r inner c ontac t of sende r cam J ,  Y'h ich occurs ·when 
the send e r  switch advanc es  f rom �pos i t i on 1 8 .  

·-.... :: 
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:n . With t,he sender ·svJi tch · in_ :po s i t i on ·18 ,  the fundam_ental c ircu i t is 
c lose d , ·f o r  f inal brush _se le c t ion f'rorri batte ry through one w ind in g o f  the f inal 

· L re la·y,. ove r le.ad� FT , S and ADV re lays no rmal , top out er -contac t of' send.e r  con­
tr ol cam 3 ,  s ender cam N ,  w indings of the OFL · re lay , .  BO re fay �9 rrr.a l , w Lvid ings 
of the STJ? re lay, t op out e r ·contact of s ender can1 � X, sende r cozjt ro l  ca..1!1 M ,  
COMP ,, RES. T- 1 t?rush: and.' �t-erm ina l ; :  { beyond_ o ff i ce ) ,  comr)ens at ing res is tance , 
cont rol cam V ,  ADV-- 1 l"e lay no _rrraJ. , lead. FR to. ground in the incoming c.i rcui t "  

· Finc.l ·b rush ne.le c t i on is made in ·.the S(3Ine manne r as j_ncoming b rush s e lec t i on , 
. exc�p t  that the ope ra t1ng c i rcui t fo r the. cou.n t i ng re lays is ' th rough the un1e r 
oute r  contact s of sencler cams J_. and I ,  STP re lay· ·ore ratea_ , IA re.'J. ay no:rma. 1 ,  
sealer cont ro l c am  N ,  s ende r . cam s , _ .11-13 t� rminal and b rus h ,  ove·r one o f  the 
c ount ing relay c ro s s  conne ct i on lea.il.s , Viinrtin. g ol; t:n.e_ c ount ing re lay to ta.t te ry 
at s encler contro l  of cam x. W�hen suff i ci e nt impu ls e s  have been re c e i vec to 

· sa ti s fy the s ende r ,  th e  BO an�. FO re lays orie rate . The OJ?erat i on of th e  l,;) 
· relay opens · the f1.mda.'Tiental c ircuit and the operat ion of th e FO re lay a�tvances 

the sender· switch to pos i t i on 1 :re leas ing the c ount ing :t.•e lays . _ .b.s the sv1i t ch 
enters po s i t i on 1 on : the s ec ona_ revo lut t on �  a c i rcu i t i s  c l o s e d f rom battery,  
th rough the. wind ing o f  the s ewfor s·w itch R magne t ,  cam c ,  - TS- 2  and TS- 1 re lays 
ope rated

·
, to grouxia_ advanc ing the s e nde l'.' swi t ch to po s i t i on · 2.  

3 2 .  As  the s ende r svd. tch a ivanc e s  th rough po s i t iOn - 1  t o  pos i t i on 2 ,  
the S . re lay op erat e s · i f  th e T :regi s ter has no t ye t advanc e a_ f rom normal , f rom 
ba ttery ., w iniUng, DWO re l ay rio l"nla l , sen�.e r cam i ,  cont ro l  cmn P ,  te rm inal 4 

. · and RC-4 b rash , t o  ground at the ore !"ated RlS re lay .  The ore rat i on of the 
S re lay opens the fundamenta l c ir.cui t ,  thus J)revon t i ng  the ope ra ti on of th e · 
STP re lay f or f'ir..a l  tens s·.e le ct i o:n , unt i. 1  the t ens d i gi t  has been d iale d .  
Th e  RC sv;i tch · then a!lvance s  t o  t e rmina l 5 ,  · re leas ing the S :re lay . The release 
o f  the .  S re _lay clo s e s  the funrlamenta l  circu it f or final t ens s e l ec t i. on .  F ina l 
t e:ns s e le c.t i on is made in a s imi lar manne r as f ina l  b rush s-el e c t i on , exce1:.rt: 
tha t . the c

·
ou:nt i ng relays ope rat e  through s end e r  c;am S an:i_ th e ]�--3 te rminal and 

b rush . mien · �uf.f ic ient impuls e s  have been rece ived t o  sat i � fy the s e:nri.e r ,  .the 
BO and FO re'lg.ys opera te , ope n ing the fundamental c i rcu i t .  and adva:nc ing

. the 
sende r swi t ch  to po s it io n 3 .  The A cam advanc e s  the sv;1 t ch to po s t t i on 4 .  The 
counti ng re lays re lease as the S'Witch advanc es f rom pos it i on 2 • 

. 33 � As the sender sv�.-i t ch advanc e s  through :ros i t ion 3 .  to posi tion 4 9  
the S re lay ope rat e s  if the U regi s ter has not ·oeen advance d  f rom no rmal , 
O IHCU IT : DWO relay normal , s ende r cam Ii' , . lower contact s of c on t ro l  carn K, te:r..; 
mina l 5 and RC-4 brush , t o �round at the operated RJ.S re.lay. · .':rhe ope �ra t i on of · 
the 3 relay o:i;:ens the fundamental c i rcu i. t . prevent ing the ope rat ion o f  _the_ STY ; 
re lay fo r f ip.al uni ts s e l e c t i on unt i l  the uni ts 6. igi t 1-.:a_s -�·3 en rUale <l . 111:e RC 
swi t ch i s  then advanced to · te rm inal 6 ,  c lo s il1g a c i rcuH from battery" through 
the primary win<Ung of the ON�2 re lay and · a 58 ohm 1--es is tance in para l l e l  w inrt- . 
ing an� break contact o f  the RC IDr3..:Sll3 t �  RC..-2 brush and s t rappert te 1·m ina ls 2 t o  
8 inc lus ive ,  c las s cam P, s t rarr,ecl t e rmina ls and brushe s · o f  the U-2 ,  H- 2 and 
TF-2 a.res , te nn inal awl T l�SD br:� s1J ,. HA · re la�)r �o nn?vl , RW relay operated to 
g'!"Ounrl. The RC magne t a1tern?.te 1-y "r2 �·.st:cs Pl:.rl re 1e a ne s in th is c i rcu i t ., the re -

�b ·:!i��n:a!��c� ����11t�������;;}!b : �· (�: �; ;:����·;: ·��a;:y� ' fu;���-1�:n�.in��J�,;�������:.� rw��;.��:;lhe 
units s e le o•: ttJn • .h'in.al u.n :1 ts [-; e } s (: �� 1 on i2 mo/w in the s �me ma:�me ? a.:; f l:nc..1 
brush sele ct ion , e xcept that the c i �cu i t fo r Cj)e ra t j ns the c: c �mt1 n:;;; �'.'e lays 

- ,  
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pass e s _ through - the 1 0Y1er inne r contac� Oi' - c 21n : S� . nV/J?. �e la�/ normal , U-3 te r.,.. 
minal and brush . - When suff ic ie:rit - impulse s, have bee-n re c e  i_ve a. t o  sa t�_sfy the 
send e r , . the BO ancl FO re lays o:pe ra t e , operi ing· the funrJ_amenta.l c ircui t a.wt 
advanc_ ing ·:the send e r  svti t(;h · to ·pos i t i on.' 5 .  The· c,0Ur.1:t-ing .re J.ays re leas e- when 
the sw i tch advance s  from i;o s it i on 

·4 .  I1he A ��m advances the sv; i tch to po s f­
tion 60_ 

INCOMING ADVANCE AND I1ALiUNG SELECT ION 

34 • .  W i th the s ender swi tch in pos i t i on
'

s ,  a c ircuit  is c l os e d.  f rom 
batt e. ry throu&l:l. the inCODling. _ l ine re lay , ove:r the ring o f  :tlre funda111ental c i r­
cu it , the ADv..:. i . re l ay no rmal , c ontro l carn '-V ,_ coinpensat ing res j_ stanc e , cm.r.P .; 
RES � _·r-: � ( Beyond . Off ice ) te rminal -and bmsh , _ c on·c ro t cam TuI, s ende r  c am x ,  
wind ings _o f the S,TI; re lay ;  BO re·lay norme.� - 9 wind ing· o f  the O:B� J_, re la ;y, sencl e r  
c am  N � co nt ro l cam S ,  ADY a..'ld_, S. re !ays no rmal ', lead F'l' t o  grou..."ld.. i n  th e  inc om� 
,tng c ircui t .  The cu rrent f low i n  - th iS · c'I rcilit i s  · i!.l.. t�e . nro;Je r rUre c t  ion to 
01Jerate bo th t."1e _ST � an.d. 01n, re-lsys • .  The OFL- re l�y 9pe �at�a. ,  - locks th rough i t s  
6400 ohm W i nd i ng � c am  K •  t o  grnun�- 011� i ts .  rnake c ontact c 'l'h e  ore rat ion O f  foe 
OFL re lay a l so c lo s e s  a c i rcu i t  f rom ground. on it s rpa.k� contac t ,  t o  -- ta t te ry 
�h rough the w.ind. ing of the _ I.t\ · relay o  'me I.i� re la �:r ori e_rat ed , op erates t he ze �co 
c ount i r._; re lay. c :rncu ��i G rouni , s enrl e r  cam ! ,  SI'.P re �ay ope raterl , s enrJ. e r  cam 
L, IA re lay ope ra ted , O l e ad ,- to bat tery at contro l  cam "X, th rough the w ind ing 
of the O re lay;, · The c los �ng of the :fon:lamental c i r:-;u i t  t_o OJ:;e rate the STP and 
OFL re lays ,  advanc es· the " incoming s e quenc e  sv>Hch , th � re by ·oi")en ing the funda.­
me11ta l c i rcu i t  and vvhen the s·:rp rela:,r - re l eas e s 9 the BO. and FO :re 1ays ore rat e  in 
pa ralle l � - The 011e ro;t ion . of -the E'O re lay or-erates the Anv.· and A1W- 1 re lays . 
C IRCU H': G round on the arna ture of -the FO re lay,  IA re lay ope rate,::i. , s e:nde r · 
cont ro l  c� Q ,  M-4 brush anfi s t rapped te nJ.ina ls ·- 17 and 2 2 9  to battery through 
the wi ndings o f  the J.;.TJVo and ADV- 1 re la.ys 9 v:h foh a re he ld 011e rated to grc uw�. 
at send.er contro l cam ·r. T'he ope rat i o1i o f  the AT)V- 1 rG la y opens the l:i'R - lea'l, 
ene rsi ze s the s ende r cont ro l R rnagne.t af1.vaJ:c ing - �lie sei1der  �con tro l sw i tch to 
pos i t ion 5 and_ · ene rgi ze s  the s end.er R oo gnet advo::ric i:r.ig the _send.er swi tch . to 
pos it i on 7 re le as ing the mn .. �.e lay :in tu.rn rsleas Uig th

-
e lb. re lay . 

35. ·l'b.e STP re lay OJ)e ra t e s  in po s i t i on 7 and the s ender swi tch 8J1-
vance s  to po si t i on 8 f rom ground at the IA rs l ay normal and cam C .  2i.· o O]:era.-'" 
ti on of the ADV. relay, d isconnect s g,.-m:cad from the SC . lea·1 , re l e as ing the . .  
d is t ric t l ine re lay adva.ncing _ the dis tric t , · thus 011e:n i:r:g tl! e .  Cl ia li115 leac:s to 
the senrle r and re leas ing the s e ::.11.e r L :N�la y• - l1.h& re J.ec;.,se o f  the s en0. c r  L re­
lay re le as es 

·
the SJ_,R avid RLS _ rGlay, c los tng a c i rcn i t ' f ro1r1 batt

.
ery through_ 

the · inne r w in:i ing of the (Us tric t  L re lay, lead :b Tt S re la y normal , ADV . rv lay 
ope ra ted , cams M and N, wind ings o f  the Oi L :r·e h  . .  y, BO re la y r�ori:la l ,  '"' in-1. - ings 
of the STP rE3 lay ,  1000 ohms res is tanc e , · senrler. co��1t ro 1 - cwri ;/ , te rmtna l Si 
of RC- 1  brush to- ground on the SIR :re l&.y no :cma l .  :fr..e STP r·e· 1a·y operectes 
Ope rat ing the ze ro CO Q.'l"lting rela·y _f rom batt e r;y 9 S G nd Br c ont ro l ca� X�  t·; ind-
ing o f  the O c ount ing relay,  lead o ,  te x�ainal ana .. �- 1 'lli-iJl{. SEJ . • brush , OV 
re lay no rmal • s ende r  cont ro l  c a.m N ,  IA rel a�r no�!nal , �:�ender can L ,  3T1I �re-
lay ope rated , to gTound on cam Io As the d i s t ri c t  ad-r;anc es to i t s  t a l1ting 
pos i t i on ,  it conne c t s  ground : to the t'ip  s icle of the fv..wl.a.mental c ircui t , _ 
the re by short c i rcu it ing and re l eas in'.5 the :)':�:F' l"e lay in the s e:i:O.er .  T.h. e  8TT 
re lay �lternately re leas es and reo-r-;e ra.tAq unt i l  t:h8 · o ,  BO an� 1di l"� l�y<3 • 
are ope :t'ated. " The ope ra.-� ion of t:he BO .l �  .�ay ope ns the frm1c,menta.l c:-. :.i:-cu 1 t ,  
rel eas ing the d i strict L relay, thus s topr ing t1-: e  r li s tri ct  swi tch in the 
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p roper talking. pos i t'i.on . !Or : th�s : :�las s: - :Of'· .c?lf_, . . . ThEf �qpe:r�� ion of·. ·the- -:FO · re­
�-- . lay ·clos es ·a ci rcuit' from_ groi.lnd . tin�. n� ,, 2;mi��re: • . I/i." rel-a.y9 ·no:r.n�l control :. 

cam I •  to bat tery thro ugh . the s enP,e:r cori'hol H magnet·�, ��dvanc-ing:· the :: s ende r  · 
control swi tch to . .. p9s i ti on . 6'• The' ' l·eTease of the d.ls t.i:i c t · L relay · tii s.�orinec"ts 
ground from · the .te_s t lead o . lti_�h' the cOnt rq l swHch' in , pos.iU on· & ,  ... · the sender .� 

sui tch is ad vsneed fo· ��"_tnjai fro1* battery .through the R magrle.t .ca"1 C_.t� gr¢:(i.'l'ld :-· : � 
at contl•ol cam . U . . .. · · . :: .  - �·· ' · · · · · · · · 
fiESETTIJ:TG· ·P��ISTERS _; _ · - · · . . . · · . .. . !. 

.. .. - · . . , . 

. ·'. � . ' ...; .-
i ' -

· , .  _ _ . 

- - . � 
'� .. · · . " .: � ·-

3&. - ihen . . t�e ·s ender · cont_rol ?F� tC.n _enie·rs .. : pos i t.ion 3 after. "the .s etting · � , , 
o f  the translato r ·33 ·  de.s cribed· inJ _paragraph · 1 6 .  -. a  : circu.{t:· 1s closed ·fronf·0g r�.und ·- · " -.",:: . 
on . the armature_. o·f the .cL: re l?-Y no :lmar, ·cra.s:s Qalils · n .• �-�ride� cont rol ca':ls· ·u· . ·: · . · 
and .!I .. -. i ... 1.� ��ush and-- .t�m i�a�'_ 9 ,  co�tact · _a�d r:ind ing of the- i,\. magne .t . .. to ba�tery . < ; :-.{-..( 
througn '3 44-E . res is ta119e and s e·cond ary " _wiridin5 . o f  the . OlT-.2. relay. 1n para.lle l e. ,,. . 
The A·�magne:t and OU-2 . magnet . ope r�·te · and· .the 11 r�gi.s ter is , s.t.eppe4. � t:o -te·nnln�l>: : :. 

· lh . A ci rcui t.- i� c1os�d from · ground on .. eo_nt rol cam �J:T� . thrm1gh 
. the B 'mag-ne'.t , . · ; ·:· . " 

s tepping . _the B .regis t�r t o· .  �enn �n�-1 11 in the - � am·e · mann e_i' •  · �he ON-?· ·re·�ai{_:·: < . .  · · .. · :·, 
re le�s es as the L and B _ regi_s te rs s tep to ·te rm inal ll o  · · . ' ::"_ ··-' . · .. . . . . .  ·. · , " ... :, 

·37·• . \',hen · the s.ende r control. swi tch en te rs . pos 1�fOn" 4 .· f9l'· incorning .· . ':..t'- �. i_-,. , '· . 
grb,�p S.�e·l� ot i�ri .as .d e scribed_ in · paragrap� 30 , a circui t ' i,s . cl-os:ea.:: f-rem. ·gro·unq; ,...:-� .. - �-
9n . �he a.�atu·r� o.f the '. CL re.lay il c las s_ ..�sm iT • con t-ro l _ cam·· t c  .. �,,_d s·endei'. crit-!i·D �  . - , . _.-,.� 
ciontro l: c�s : G :.arid H, A;;;:l and · B-l _brusl_).es · and _ 11 · te rminals

_
, o�te� _c�n-t?-ct:� · ot;.-� : · 

s, end·e r c.qnt:ror . oam ·E �.: TH•l brusl1 and s -trapped te rminals ·; -,th.rough th-e . eo;.t'l tact. -� · 
artd fdndlng "Ot .. 'tne · �H mag.ne t t  : to  batte ey . thJ"OUgh the . s ·econdary ·Ji¢ �11§{ ·qf·' the . _ , 
ON-l re lay ·and · 4i4 .... � . res is �ance in pal'alle l •. · The TE magnet ?hd 6�r�t-· re-l ay = .. � .. 
operate ' ;s.tepph1g the· rn . regis·te.r :to: - te:nninal. ll. . This c 5.r_cui t i_s ;· exte1id.ed /�-:�­
th.rough the H magne t ;  s·t_eppfog· the H · regis·tel' to · ,temort.�l - 11 •� --�':$ "the, s e:hd.e.t_ . .. 
contro l s��-ittch ente rs posi.tion $ · for incoming act y�.nc� a� d'e s c;ri !J.e.d i:r\ paragfaph 
�4 , the .T ·and ,.U " regi s ters , (SH •  S T ; - and· SU-.... reg'i.s ter?": � uhen · us� )  · are .. r·et-ufried 
to norm.al :in. l ike .;manner .  The circu i t  f rom �ground. ":it  the _ ·'cL , .re l'ay · :is ·  t'rae_ed 
above is - e xtenaea. . throuih terminal if' o'.f : tt:'e p-.1 a.:r�c', · .  s .. ene.e·.r- . c.ont to l 'cam -::¥ to 
arc ·'1'-1 • . Vih.eri t:ne · � reiis ter ls s tep:p�d to·: tc.nnin.al. 1.1, '·the .· u  rcgi7;·�er . is 

. -s tc:pp_ed ·• · . . . . < c  · ... � · ./' ;...
... (:  .... ·. , - : · . RE�umr _TO MOPjJJ�L · · .. -

. .: ".•· 
36 t1.· ' . ·'f,hen : g:routid i�· ";r.e�9.ye� "f rom · thE.'��::��s t·· ·.1�·8d· .�y" .�he· . . :re lease . or· -.: '�he 

. . ·· d i s t r i ct · L·rcll.Sy , ,  as des cribed in i:i.a:r�gr&ph 35_:· ... .  t:h�.: .T�l. relay op�rates in 
: : U1� ci.rcu:lt. des crit ed. .in , parag�aplied ":6� . ;: The , T�l .. ·rt:;,·lay : 01}e r�fed. ,- J? ) . locks 

· · · . -
. _ t-hrough bQth wind ings · in s �rie.s tQ ground� on i ts ·· s.rm�t1,1re·., .T� _ ) J'ele¥ses the 

. . ·· · ... . !.r - :relay, " a�: (o  ) -· connec ts gr9und: . .to · ·the tes t  ·1�[?.d· . .  thro:u.:;11 its· £0 · 9�'11 �ind a. 

. . .  : . . ini, : :C?-us.ing the; te.st . t·erm ina� · of the s end.er� se+ectQ( _to. :.t-0�.t: busy:�. The re­
·'.· , . . : : �eqse ' o'f , the:. · .1.C .re_lay . elo:ses '.· a· -�i rpui t '.from ·grt.ru.pd: :. o .n. i ts arJ.1at'ure_, �- te:mlinal 

· .  : · · ,._ 9; a� , Ry�2 'brush, 'tires..i.s-:· · <?·onta·c'.t -and,. >J inP. in:.::( o r  the f;C �8.g1iet l  to b_atteey 

<;�:g�f iie ��:l�����t��:t��;:e�n;i�.t�,; . o f :he w�2 ��lay · hi par�llel , 

:\ • .: ·' ·1�. � � • • · •• :�- - ..... ·1;\��\ . . . . 
39 . ;7i th·_:

· a1i . .. the··· ·regfs°te'rs�.-n:Orm«d �· �: · ctr��ui t i.i· :C-1crs·J· · rra� · bq,t tery 
tb rouzh the 44-E . resistance · ana. ' :.iinii. ing· .o .f . ' ,t1l'e �u!:t�2:� i·$·1ay ' ·�n .. .  pa:rall e.l , break 
contact , and · ,-.rind ing ·of  the: Rq ra.agm�'t ,  - "RC�2 - 1.: tti5h._.� tl;n9'-'� .. 10· ,_ .�e:rmtn.al, . ll _te.rminals · 
and. brushes of the SH-1 , U-l 9 · and: .· T�l regis ter.$._, . :01ftel' cont�;Yt,� .· .O�� } >ender . 

. . . . " .  < . . . . . _. . .  . .... , ·: . . : . ' . ... :::, "::-: - . . ��- : i· :� ... , _/:-: ; _, '  · ' '  , - - ... . " . 
... ' · .. � � :t : ·... : :. .. ·· . . _�t. • ;;. •• ' . • 

· , ,  • • .J ,,� • • · � 
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coD t :rol ca� :C' , lJ  . . . tc�rn1inals and bn�shes o f "  :the ::B..:.i · and ;J!E-1 rec i s  ter5 11 out er 
con tac ts o f  s er..d.e r  '�011J1. :-:o l 0n.rr- E �  · lJ  t e 1"m 1naJ.s a:r:.d b rm1h s G  o f  the 1-1 ��md .L.�··J.. 
regis te.rs co.:n t rol c�11�1 -H  B,nC. .G;, s eiid e ::." · .:�ac� .D 9  s c.1id£ T  Gon t l."C l · e arn  TI,  cl.as s com 
1\T - ·, CT .

. , l '  . -'· · . ...., . .  ..:1 "" "  """ . : • ., '" .: +·1 .. ·::,(< . ... .. . , ' .o..'· �,; ·t . .'.. . -� < ·., 1 ]  · 1 -� c .L. 1 1:  ) 10:"-".lT!P,.� . . ..u .a. !3  d�l '?o t.!, 1 .J.U.YJt.1.. � ,.e _t:J}) .LLJ. 0 vl1� .... . � reg .... s v e .i . o 1 , e :un l.1'.l d ..... �'- . :r e .a. e 8"'"' -
l• "'1 �

· t"n; ·8 Q� ') ..., ::. J . . �..,,. ·�·; -.q.l ·�}·' •� Pf' "o ··•l� "' ·n. on · { .. o .;..,.D h19 \ 1 r1 a· ,., . .  j .. � , ,, ., .,! •'· l" S "lt'\c  6Cl .i � . . .. � ·  � Id '"'-' .J�. '::;.,, . r..· ..,cr · • . a ._ . :,..l.. - .J v • �v J. l� . . ... .). _ •J v .\. J. .� . ..:.-� . .. ..; , 1 . • ..... . _ 9  \w .J  .. J. V Vc., ... � ... .,,,_, 1...J ·J · 

froD bat t e ry  through. th0 wind inG o f  t:he s �rd e :�" · con. �� �f :J J. R r:'.l;::igL',Gt 9 C'.ffi.!1 B i) . 11 
tenrl inal a:nd bru�:-.i:· of :the EC'"l 2 X < \, �; 8 g.?.OU:a1 on cl: & a.rmD:C U?'.'6 of tile SJ;R :re­
l��l 9 -�vancins . t.l:i.� s e:nC.31· co:r;.tl •ol :.:wL;ch to p o:3 i t io�1 6 ?J  

• 

40� �·he s enJ. rn· H mat;111e t  ·2ne 1'.q·�. ze3 :f:r :;r:1 · bat : :�;·;y- 17.h·fl i11g 9 loucn· :.!t:'le!' 
Coll.l.'-"C·· ·'- o-f' C<'>ffi i' . " C•".'V,L" A  .... (' ')' � <1-· r. �, -� • n· n  n 1 · :) ·"" 1'0 ' ,� i ·l ,...rJ .. , 0.,., ..., ;> .1 '"' 1· � - e S '""'O"' n .,.  "' \·7··L • .. ,..,,..l V t,;.� �; .;a,. . :w. ... .J ? _ "'1 .:.,,,.1.,.1,: ,_, _  . 1 \. .L.-. �.; J4 V .· •. ,J t.>l.1

. 
-1 .. 1 111 �:):"" �4. : ·.U . ·;..J.� �r -:,,._.i .. 'l.'>-t .:- ! ;::, 

.
o ... .l .. . V.LJ. . t.La. ; · · tq�'-t 

t o  :no i:mal a �rJ.1. B L:a. v::1.n�0 o f  ·r;!J.a s e:n� e1" S <..Y:!. t ch t o  :pos 1 ; �. ·)�1 1- f;  i') JJn e s  a c.n:rcu:tt 
.D710ID i.-j .-. {· L. e . .,,,.,.,. ... ,,, .... ,.,� , .�--}- ·'· "'- � s e  .. �·a 0 ••• � o·-· t. 1.'• : ., T) -1 •" , .... t•• ::. l · .... r ,.·1 l '" 0 1  · ;,, .,.,.,,,.1 c -� �·rrn1 .,, '"'· "" 'f.l .. , ,.,.!\ .J.. ..r.. •. :- •. u a,. v  l1 .l e) . t· l..; . . � \. 1 i..o· ':_) ..... .:. <; ti �  . . . :. 1 .:.. · .... . �. ,_,l .i: .. ..: . � l �  . . ... " l� .. f;.:i,t;..' .·.� '·· '1 ' ·::, -� .. ..  , '· .. � \ t OU 9 .L.. .... .!':"' .f. .t , W Ct •  � �  

Y;,_ . �,rr;1 Q � .11 to1:'.in i�1al -��:Jd EGt>-l ln·u;:fu. :, t ·J ��:.·r)ur.cd · ou t.tiG 31:8. rel�,y :no Yl!.aJ.? .. d . . · . � , i·'t. S ..._ ,, . ·· '-· · r> . .. l- ., ., c· .,.._ .. ! " .. \'� . .-:. " · ,L . • ._ ' n..:,..� . ,. . ' ,., ' • . Q C ;  ',1 .  -1 �· i-.'1.. :,n �- l-- o (' Pl'l!d a va11 c 11).6 . ... 110 • e.1. 11.:u.� -4. ,.. cu ,_, !. o . ,  -� " ..i. 1, . ,.:J " o  2 ; . .;: t.i. .••. ,.. .. ��e: ;r;n.-.,,J. p •> .1. 1,, .� Ori <? i..u. b. - "':"1 ·:.. � ... 
e r  C· o · -t· ... � � 1 c'l:·, .:: ·c' -.·h .�ri · ,.., . , ,., � - .-:·.,.. � "' c · -· . . � 0. , · r: ·r r  . , .. .,.. �, 1 · .1 .� ,..l Q"·J "'"· t=.: ' �·- · ·· c ·i ... } ;, ,� -,.,. . Il ,! ,.dJ �>. - » •< .1. _• • • .:1!.�- v·.,::.1,-•..; t,,. ::>  .'. .,:. VJ:.1 J)t._1 ..:: l ,, ..... .1.l t) '"" :l:J 0,.:.1.<L.1 ... l> <:· 'J.< l <:· .L • .. , � .:.. -.;;.,y . � t; J., v c-• .;:i tJ ,;.> 

i f . all the s\JitchGS a.1.1.d. J.'��;:i. s t s:f:3 :j �ii"0 -�n t7 1s L r  1\o:i-11ml pcJs i ·'..· :l. or_.:3 � �:he re!.;;;;asG . 
o f  the OlT �e1ay :Njleas e.s  �hti 5:0 r'8J <;.�7 n ��10 2'e3.r-.&:J � o f.  i;h� BB 1·e:�ny reJ.e ';<,n es 
the . .  T-1 !'e lay thu .. :rnr.aoving t:n.0 buSJ co:nd.:i. ;: J. 011 � r;�. 011:r.Jl � fro�n the i{c;> t  lead. • 
Tha clas s  S';';i t ch does no t' af·\: ar1·cG to 11o ;mal 9 but :re1�D.ir.:.s in wh a t ev2 r :gos i t  ion 
i t  vms s e t  •. 

ABAWD01JEJ}_. CA11.� 

4l <t I f  the re e'3 ive :r  is  Taplac:ed 011 the sr;i tcfrJ1o ok before < U s t r ict 
s e le c t ion and. "'.; �w'.1.�r.:: 11.tm·�i:ng 8 r e  zrnnpJ.e l;orL , the s m1d a:r L rel a;y fcci l s  ·co o:pe :rate 
or re!eas e if . al:r0w.l:,;· oper2tcd. � Cc�.1J.S �.ng the re } e�.s e of tho SLR :re .lay Q T.:1e 
releas e . of the 8 ]£. :-e1 ay 9  { e. )  p:revcnts t�he o:pe :!a:t. i on o :r  o:r rol euses the ?.LS 
relay � (1:: ) or:·e :rat es the DWD -:rt::J.[.,y tbi"o ugh cam V/? S J...?.. :re1a:y non��.al , SC '.r HJ .. ey 
o:pq :r�ted. , · Rl.d . and L re lays. :r;.O J:'�na.1. t;o -g1'.'ou.nr.l · on the a.�natu.re o �  the T :relay 
ope rated , a:1i.d. ( c} c.:losee a.  c.1 :"."Cui·� ::ror..i gtouI1r3. ori ·the SIJ.l :i;·slay no:rr.raJ , �c .... 1 
b riJ.Sh ana. s trapped t:el'r:'linals :;, to . 8 incl.UJ i--c·e �. Ul'S&k . 001.d:a-�d; !c!nfl wlr1d ing _ o f  
the · RC magnet to bat ·�ei·y· th1·ough the 44 ·�·E res i � ts:n:;.;e  ar1i.L 1n.·:"rnmry VJ�,:'.'.KUIJ . . � o f  
the 01Tt!l'Ji2 :r e 1.a�y i.n p.:-,1·;;;. llel ,,· · s ·!.eppi 'ng the RC switch to  to1:rrji:i.1al 9 .}  ·i1he JYi·iD 
relay ope:rated , · ( a }  1o '.'!k>S t c  g:1:·cu:ricl at· {hH T r6���:.y o:pe :r..s.t ed. � (b i cm�r1ec·�;� 
groµ:t'ld on l ts a,:rma tn:ir'6- a:r:id. 't:ti·:r.ou.g'h i ts. make con '-::.f-3.•"; ·(; t o  J°oad 8C \) sh0r t c i?'cult� 
ing the 50� ohm w�.nd tng o f  ti1e  BO �rola:y9 rch : as ing the s e11d er SG ��·elay and · 
the d is "t)� f ot D xe'J.r.tye:i The d ls t ri ct thGr1 .-:i·etu:tr1h t o  no�f-·na.l � d is �o:cfriect tr:.g 
ground fr.om the . 1£8 1.t loti.cl 1· 9J.c�iS i�W thu T r812V " 'Phe XS'.L8 �3>S G O f  fae ! :re-
la.y, J a. )  ,:releas es tht.-: DU) atlC� sc .. ..,1::- re "ia.y�;; ' (t )� Glo:: ns a �_ii':ui t f.�.·o:;n ba� tery 
th1'ol-igh . the p:ril�i.a.ry wiri.d. 1:Clg of the Q1t;:,2 �t'e1f:,�.,. a.rd� · 4)1:.:..e rB-s J. ;) t.�fr.:.ce in mul t i:.;:l e� 
wind inc an:.: . . bae;k c.on1��:i.et of' th0 HG nmgne 'i.� �  110 .... 2 b:ruf.h� .t�rt1 !:.a mfrm1 9 ,  to .g:t•otmd 
on the T -rel_r ... ;,r no rm�J.. . 2.d vnnc i��g ·the :HD s;;:-: :t.ch t o  te lm lnal 3.0 o  1'.ne S €:n.de-r 
cont i�o 1 R ma.3net ene :rgt zq·S frcm 'bat tery !-tl  Y::L1d ing 9 bo t"to:.·1 i:n11e :r . c or1ia0i o f  cam 
Ct nonnal T i:elay to g:w.oUIJd. 9 ul vann:h"1C U1e. sv1Hc�h ·tc pos i tion 5o V,'.(ien tJ10 

· send e r contro l  swi t nh  e:r.. tol'S pos i:t:icm 5, and. �1t 1J.  H ad·vances a.gain f:rom 
normal ., 'the circui t is c fo s �d fz·on g:?.:ounrl tb1�ough C'Ontrol ca::3 iJt ad·v·ancipg all o ff··normal regis 1�Br�: and the RC; sw·:U::ch te 1101rn.3.f as : rl e.s c:x; ibcd_ . .il'l pa�"t;deraph, 
39 . Wi th the RC swi tch 2:.0:!�!ial � tf.19 s enc�or .cont:rnl. S\7J t ch .r.d venCA5 to iJOS H:Lon 6, from bat tery th�ough �ho R �T1ag:r.n � <i bu t ta'TJ. iYineY.� conta·c c of' G·:'UTI C 9  1 1  te}'minsl and. RC ... 1 · brush, to g1·otii.1d at th':) fJ,:t1 :ra::.tly· no :.{ma:. WHh the � ead. fn· . con t1�01 
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. .  :-swi tch in pos i t ion 6 ,  re t urn to no n,1al is m �1d e  as in paragraph 40-, 
42. . I f  the call is abn>ido:hed »li 'tho ut d iai imi: a f te r the t and RIS · t e• : :  . �ays are operated , the rel ca�·e of tiie L relay cloSBS a c·i rcui t thro ugh the \:il1C.:_-ing of the A rec.;is tc r m.a;·ne t 3.S · d e s cr ibed in i::>aragraph ' 14 be fo re the EI.8 re-

. 

l ay r�leases • . ·The release 9 f  the_ �IS r e lay opens_· the c ircui t th rour�h the ; 
ui_nd in:.; · o f  the A re�5is te r  ma�_:ne t �  s teppin�:{ the �'..- · rec i s ter· to term inol l •  'lli.e Ff� relq.y ope rates as des_cribed in para[�raph 1 14 but as the . RIS relay has· re­
leas ed ,  the PP re lay ais o . re lea$. es thus clos ins a c trcui t in ".7h i ch the .L 
regi s t er is r e t urned to norinal as d es er ibed in para·,'.�:raph 37 � 

4 3il then � cal� 'is  a�:;andoned and i t !3  as s o c iated d is t r ict s e le c tor has sd vanced fo r s ele c t i on b eyond po s i t ion , tli e ffi�.o relay 01Je ro.t e s  as des-
. c_r ibed in ,:paragr�-1.ph 41 ·i:;�t all s e lections U:;? t o  and inclt:.d int: talkin:: s elec­

t ion mus t be mad e befo re the s end er and d i s t r ict can re turn to no :rinal • O ffice 
t es t and s e le c t ions are comple ted as d e s c ribed und f' r th i� head ing ( l c0 5 }  · in 
paragraphs 22 · to 24 inclus ive . The 01'Jerat icn o f  the DV/O :re lay · connects - the 
(} _count ing rela.y t o  cam V , fo r incomin::�· brush and incom iri�� group s elect ion 
·o,nd to cam T fo r f_ina.l b rush and tens s ele ct ion, the count ing · relay circui ts 
o therwis e be i1v; .as .des cr.ibed in paragraphs 25 to 33 incl us ive . The �cou .. -n.·t ins 

·:< r,elo.y Cir.cui_t iS Open f() � final uni ts S ele c t ion , allOHinr: the final S ele ctor 
to {.;o to tell tale • . Incomine; ad vance . talkin�.: s e le c t i o-n 9 res e tt in�; ref;is ters 
and return to no11nal completed as des cribed in parar,:;·raphs 34 to 40 'inclus ive . 

Tl\ - �k' , s Tl'Di:;" • "'") · •• ·' °' r / x · ··"""' J i:.· ··r:-=- r�·rc·. \ 11 , , lE n .. ,.i · ul:,� J'.lJ 1·�.LJ :_,_;J:f ! � Al: i.u · -'- '  . . a l. 
. .  : .. .. . ; . .. . ; 

44.  Durfn[� ilie "progre$s or · tne call , the t ime t:1e tJ.s ur e and alam1 
c i rcui t fUD;ct ions _-- �o ind i c�te a permanent s ignal , par t ial d ial in:: or s tuck 
se!ld.� r · cond i t ion • · · · r1hen .the HS re lay ope rates as d e s cr il-, ed in r>arc.sraph 10 
it locks 

.
th�ough its n1akc cont act to ths

. 
s ame ;;round . �, .h en the 1 52-E · inte r­

rupte r  contactG: are c�o
-
sed t' th e S_1�!P ma:;ne t iS  ene rf;i zed from b2.t te :ry ;;iind­

ing , make contac.t · o.f the- i.o2�"R . int 3 rrupte r .  normal te rminal 22 a.nd 1:1-5 brush , 
MS l'e lay opel"ated_, : �iiii an9. US L rc.i.6,ys normal to ground. • r:hen the inte r ru:;?te1' 
opens tb. is c ir_cu·i t , th.e . S T.P magn e t  re le ases . s teppinG the . t im.t'! meas ure · 2na_ · 
alann switch to texrninal l •  f.:heri th� . inte rrupte r contacts a�;ain Clos €? •  ·the 
S 'I'P macne t :is . ·ener c;fzed 9 th_row:;-h te rm inal 1 and M-5 brush and "•/hen thG · ci:r-
cui t is opened ; the . S TP  magnet releas <? � , s teppinc; the sFi tch to terminal 2 .  
The swi t ch i s  then s te.pped t o  termin?-1 3 by - the clos ini; and 011ening o f  · the 
152-E inter rupter contac ts .- I f  .the ' rec;is t'er ccnt ro l s\Ji tch ho s not beon · · 

ad VUnCed from norni[tl� .
. 
th� t°llnC meas ure S\,'i tCh cannot S tep f rem . te rm inal 3·.· 

A c i rcui t is clos ed from · bat t e ry
• through · the. s end E;:r moni t� :r ·h-:im1) L."rP-�n ) .­

te nn hml 3 and 1\I-5 b ru�h , jJp r e lay ope ra.t ea.., 'JJ:fo. ar..c1 m� ··.. r e la:vs non.J.: t J. ;to 
{';round , l it;ht in{; the l;;:u-:ip tC1 . ind f oate a pe :n::Ia.;:1011.t :> i. _::-:1.ai. c•:,}1..:_L i t iC1ll• \)T :_ u;:id 
a t  the annature o f  the no nnal )IS_L ·r e '1uy ls connected. thro w;h' the 'n1JA 'ari<l .  
the NS L relays nonnal, . the I.I-6 brush and. t�nriinal 3 to the "I Iis c<:'i llu.:ne·cus . 
.. ::..uxil iary S i6nal C ircu1 t:.0 ' 

45. If the RC .s\.fitch has s teppecl. off no'nnal , the" 1111 ;,_  rcfra.v opera.tes  · 
from battery · throu;'h i ts '.7ind ing, :a..:..3 b1·1.-ls11> and · s trapp.ed� ' form :lna'.ls· 1J , t 6  · 5'·: _ 
inclus ive s trapped terminals 1 to 8 iricl·us ive and HC•2 · brush ;. · t110 .� SSILr elay 
no rmal , t o  grouhd on the armatur e of the · O)c rated'. EIB · relay •; · ·The dp<frat fon 
o f  the T.HL l'e lay clos es 3:. d rct\�t from batfo i':J ; tlirouglr tne · . .  �1ind iri[.:; a:nd. break 
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contac t · o f  the S 1l'P magne t ,  ·11Li rela7 ope rated 9 to grou."'ld, as d es crib ed for 
operat ing the 1llL\ r elay .  · Th e . t im·e ·measur e swi tcii i s  th e r eby s t epped t o  t er­
m inal 6 ,  · ind epend ent ly o f . the in t er rup t er ·r ef�as ing the 'IMA relay-o 

46 · A c fr.cui t· i s· a;gai:p clos ed throug1 the ·  interrupt er fl s t r[ipped 
.,. . · terininals :6 to 8 incl us ive and H- 5 b.:rush 9 s tepp i:ri.g th(; _. swi t (!h to t enn inal 

.9 .. . · I f  at 'th is t ime the� HC swi tch .has no t .advfrnced to  t e rm inal 9 ,  the •t ime 
meas ure swit ch cannot 1 ea-ve tenninal 9 �mi the green s end. e :t lamp fl a�h es in ... ·' . 

· ·uni s on wi th . the cont ac ts of . the .· l49•f' in ter:ru:p t e :r .,  t e rm inal 9 mid H- 5 b rush 
: . to i:nd· i'cat e.  an i.mfinisheci d ial ing concU t ion c Gro und i s  copnec t ed· to te:rminal 

9 -and H-6 orush . . 0fld the l ead S to the mis celhineous " Amcil ia_ry S i gnal C ircui t ' 1 t 
. as d e�fc.r ib ed  for t eim inal 3 o  , 

4? . I f  the �C sw'i t ch has been s t c;pried t o  t exm im1 l 9 ,  the 'Il-1IA :re-
lay o:pera.tes · through the I:I-3 b:rush and s t rapped t erm inal s  6 to 11  inclus ive 
t e:rminal 9 anci RC-3 bxush , SSH r el&y nonna l 'I  RLS. relay opera:t ed to gro1.md • 
The operat ion ' o f  �he 1TI\1A reJ. ay c l o.s es a c i �c ul t thr ough the S T_P magnet 
s t epping - the t ime measu.::re s.wi t ch to t en!1 inal 12 9 ind epend en t ly o f  th e inter- . 
rupt er . The lamp s fors . fiashing v1hen the' swi t ch s t eps . from . tc:rinin::il 9 ·  '.I.he 
SKS relay not being ope ra_t ed · fo r a d i r e ct me ch&n i ca1 en.H p the TV;;� r elay 
d o es not r e leas·e as th e swi.tcb s t�ps from t erm inal 11 , . . but holds in a ci rcui t 
from batte ry th ro ugh ' i ts · w ind ing9 It-3� brusJ1 .:rnd s tr apped t onn im1,l 12  to 1 6 

� inclus ive , to ground through th e _SKS .and I;,fS L  rei::.ws normal • With tb e 'IH..t'.... 
relay operat ed ,  th e S1'P :magne t, :ope rat es and . .  releas es ,  s t epp ing the t ime meas ure 
switch. to · tenn inal 17 • 

· ·· ·· 

48 0 The 'Il:iA rel ay· rel eas es . ps the 3vJi tch s te2s from t erm inal 16·  
The S TP  magne t circuit i s  cl os ed thro ugh : the 1 52-,E interl'.'upter , s tr a:;}ped 
terminals 17 ·to 19 incl us i_v? and £1-5 '. b 1·ush , · s tepp ing the sw� t c� . to term inal 
20 . ·  I f  the s enq. e r  has no t r et. u:r:n«t to normal v1hen the sw i t ch s t eps to 
te rminal 20 � ground i� com1e ct aj thr O 'u.fb. · t e :rm ino l _ 20 and the i·I-6 b r ush . . to 

· the l eaa_ " To :Mis c e l laneous 1'iux:i:l ia17 S i g-11al  'C i rcu:l t 0  as . d e s cr it ed fo r ter­
minal 3 ,  . and the ·green s_end er l�-l.lllJ flashes in a c i r cui t through th e b reak 
contacts of the SI{S . rela:�r . 149 ty11e in t e r ru:;)ter·, t erminal 20 [ln_d H-5 b rush � 
to ind i c.:tte ·a 5 tucK ;;;; end er • .  When the s ender returns to nonnal , the rel eas e 

. o f  th e Ol'T r e·lay releas es the - HS .  r elay e � The rel eas e o f  the HS relay at . th is 
o :r  any o ther -t ime , clos e·s a c i r cui t frcm b a t t ery th rouf:)1 the . TJ:if.A r elay 
s t rapped t erm inal s and M-1 brush , t o  ground. t!:J :rough the BB r elay r�onnal. 
The �JI} .. relay operat ed , clos es the _.S ·::DP magne t c-i rcui t tci .  the s ame ground , 
s tepping the svvi t ch to termi.nal 22 . o r .  normal . · · 

?.E GUI.t�jB H}JCHAtn c.�\L c.�3JIS "u� rn ci o iil.9�--S:CH!.QJ10F��.9.QJE_JLJ¥IR.PJ..0-l 
· . . 

OPEP . ...:i .. T IOJ.T OF TmE MEAS UP.L Cj£:Q.1J11.. 
49. The re gi s t er s are s�t ·  and t r;tns L: t ion c:nd sel ect io1i are mod e 

as d es crib ed fo r a non-co in cal l . e��cept that th e- d i al in.g .Cir91J_it a.� traced 
in paragrapg l l  · is  from th e � . l ead ,  HSL, C-1 ,, .  c;r.-7 and� C t-2 r e lays normal, 
wind ing o f  th e r epeat ing co il to ground am from t!-• e :H .l ead MS L,  C-1 ,  C·.r-7 
and C�-2 relay::; ,normal , V.rind ing o f  th e L r e l [�Y  to ·r.ia t t e ry  and al s o  the t ime 
meas ure and ala:nn . � irc�iit ma1re s a �1 r e :q.m ina ry co in t es t .  '�'n.�n the :MS "  r el?.,¥ operates as d es cr 1 b €a.. in pd.,rcigraph 6 ,  i t  locks t o  the operat in g  gro rr.'lQ • w.nen 
the inter rupter cont&cts c los e ,  the S TP mag.1et is  ener gi zed through a c i rcui t  
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and i ts · wip.d: i·ng, inoke cortt .act o� th e l q2..:E tnt·ert-tipt er ;  · t e-.rminal 2? · fJ:T. t er- < > 
mimrl ) ·a.rid . .  M-5 �:rusp , t}l'e 1llU� }'��lny . norniB.14 -$1Ye <nS '· relay ope ri.;,t ea� , to  ground 
at the C and r-IS L...;1 ·r e lay s no rmal � Wben the interrupter qp�ns th i s:. c t r c lJ5 t , 
the S TP magn e t  re.leas f3s , s t.eppin g the time meas"u.:re · sw'i t·ch to t e.:rminal, · l'o , - · 

The swi t ch . is · s t epiSed '. t o  termi-nal 3- und er :cont rol of the iri._t e r :nii'.)t e r e  · lf .�n• f 
RC sw i t Clf 'ha.s _ no t -. b een· _s t epped. o.ff . no nnal 'when the t ime· meas ure s·w itch s teps -� · 
to t enrl.irial · 3 ,· _a· c i r cui t is  closed from b at te ry th rou·gh the s end er rnon i to r 
l amp .  ' '. ( green ) I the OT-1 . �d _0 -2 ; relays . . normal � t ennJt].al 3 and H- 5 b rus_h , 'E1A : ·. 
r elay ·no rinal , ns rel(.t;i ope rat aj:,  "to ground at the C c:nd I 1S 1.:..1 . reiays normal , · -
l i gh�tfn@�- th-e_ Ian:;;> · to ind. i.cate

. - � pen.ntinent s i gi1al cond i t iqn • t·r oun<l is con­
nec t'ed th:ro U:gh the . 1:(...:5 br�sh and t enn inal 3, the 'IM/. and . lfS L-l relays . 

normal . 
"To The Mis cellaneous Auxil iary S i gnal C i r cui t u . I f  the l1C snitch . has �»t.ep:c1ed 
0 f f nqrmal , the TI.I.::. relay opera t e$ through s tr-ap:p€c� term i�a.ls · }f to . 4 J11d. iI-3 
b rush an� the . .  , swi t ch s t eps . t 9  tenninal. 5 in,d epend en ti:y · o.i: ·v1.i.c; .l.nte:t I'1J.p t e r . in 
a s imHar · manne r ,  ' t o  the,· o_:?e_rat i on · o f  the TJ:L. re l�y_ and · the �'.a. ��mce of the ­
non-co in sw� t ch �o term inal 5 qs. d es c r ib ed - in r).:.u[.igraph 4 5 ·  · The 'Ilt.:i relay 
r el eas es , '!v:hen the sv!i.t cb. ad vances from. J?O S i'ti ori 4•· · · 

. .. 
50 � The S 1il?· magnet c i r cui t is clos ed thro ugh the-_ .i s2-� in t e r;rupte r ,  

s trapped tenn�nals 5· .t o _ 7  inclus -ive and · IJ ... 5 b rush t o  ground· G S - :fo r  t e nninal . l ,' 
s tepping· the Siivi t ch to terminal 8 .  I f  at th i s  t ime the .RC swi tch has . not 
ad vanced t o  pos _!  t iq� · 9 . _ the . t ime

. 
m easure sw itch canno t ad y.::.nce· {rem .. pos i � i on s ·  

and the green s end er ' lamp fl,os ges to · ind icate an w1fin is!�ed. cl bl ing- cona i t i on . :  
from batt ery , · throu@l the lamp ;  CT�l .:ind c-2 rel uys no nnal , i49-}· inter rup t e r  
contac ts , t e nn inal 8 a.nd I- :t-5 b r ush , T:IL r elay no1mal , HS r e lD..y ope rat ed ,  to 
:.?:·round at th e C [md.)'18 1-:l re.l.ays no r.rnti>l ·:: The TI!·:_. i Glc.y "c:;s:r.;::,.t .;:;s -;-.'Hh t:1t: .RC . 
S'Wi t ch on t enninal 9 from hat.t e ry , thr o ugh 'J.t s  -v-dnd ing,- H-3.  brush and. s t rapred 
tenn inals b to 6 inclus i v e ,  t enninal 9 .  and. RC;;..3 b rush , to_  ground - at the o:pen1t;_ . 
ed ELS relay .. '.l'h.e operat ion o f  .. th e 'TI-I;:- :rel'c.y cl c s es a circ_uit  th ro ufh i ts · 
make con tac t , · from 'ba t t eryyth ;roµ gjl - the S 1:rJ? i11agnet �o the s ame · g:round. . on the­
armature o f :  the F.IS · rel ay , s t �;)j_)ing the t ime mens ure s1.�·i tch to · te:rmi:�al · 9.  
The TMA relay is held o perat ed - as. the t ime meas .t,1re S\V i t cb s t eps frqn·, . t; e :rm:tna:l · 
8 f:rom bat :t ery .  thro ·µ@l i ts iNind ing, H-3. brush end s t'ra})ped te11ninal S: 9' " to  .12 . 
inclus ive·, the Sl\.S and C r elays nonnal , tc · ground at the 1·1s.I.-1 rei�y,  th erety 
s t epping .·th e t im e  measure Switch to l)OS i tfon 13 t·e:rminal r eleaS; ing the ']}{/:.. . 
rel ay .  

5l o The CT�l and. C T-2 relays operate from ground at. -tf:!.e o;pe ra� ed · o:n 
r el aJi· , H-2 brush · and s t rapped tenninn.ls ·  1 3  to 1 7 ,  no rmal c..03_, $iIB and en . . re­
lays , d ivid ing beyond this po int -· in to t·-�vo. p[_iths , - one through · the b:re·ak 'c6n­
taet of the c·r-7 relay ,  vi1ncling o f  the OT-2 r e lay t o  bat te :-y.  :..m<l. · the ott) er 
tb rough th e b reak c on tact o f  the C'l1-3 relay , wind ing · o f  ·the .. ·c-T-1- ·:relay': to 
b attecy . Lt thi s  t ime tb e •Find ing of the c :r-3 relay and. �000 o.b.nv :ydnd:irig o r' 
the CT-4 relays are s ho r t  c'ircu i t ed . The Ci1.,.l · relay __ o;;;e.rated- _ ope.rat e s · the · · · · · · 
TMA relay from ·battery·,  I I-�} brus� and ·.tenn·inal 13'  operat 8a. · cT�l .re14y·, ,:rioi��>.. < � :_:_ · ·. , 
mal :MSL-1 r e_lay t o- ground • 'J'he 'El.\ · -r elai · operated ,  �ne rgi zes th� -8.ff.P · mq:grie.t :.:- .> < ._ · · 
s tepping the t ime meas ure sv;;i tch to tenninal 14 rele�1s ing the· · •E;L.'..:' ·i'e�ay • :- . . _ , _ - : -

. ·;.,· . �· . '.. ;,: .... ":� -. �: .. ·. /· 
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52 · , 'l:be t ime measu:re swi t ch s t e1-)s f rom t-e,r;:aj �a;L 14 t o  1 7  \md e l"_ pont :.""o'l . 
of the 1 52-E int er �cup t er in a c1rcui t thr.ough �.t:a:.D.J?Ped tern: inq.ls 14 t? . _ 16 i�,­
clus i ve and H-5 brush " Ci:ne ope ra t i on o f  t/.:.e CT,-2· re_lay t; ( .:::., ) c:p8 rat es · fo e  CB 
r elay f:rcm b at te 10r ,,  wind ing c.per3. t ed c:r-2 :re lay , t enninal 14 ail:d hrush o f  arc · 
N-6 to  g-round and i s  h e ld operated z1s th� time '.o1easure ·s·witch· s teps from ter­
minal 14 from batt e ry ,  ·w ind ing, operated C T-2 relay , oper:::�. tecl Ci r elay , norrnal 
C-3 relay�, s _t rappE?d· t e n11 inals 1 3  t o  17 .  2nd trush o .. f �- I-2 arc , operat ed OU relay 
to grou.11d , . .  (b:) d is connects the JfaUng c i rcu.i t from th e. L relay · and the 66-ii 
repeat ing co il , ( cd  closes . a  c i rcuH from batte:ry througi the wind ing o f  _the 
L r elay .  �the ·cT-2 i-elay operat Ed , . .800 -ohm 'non�ipduc dve · v1ind ing o

.
f the n��L re­

lay t o -ground en th�- armatur e - ·o f. . the Oj)ergt ed. .F.lli reL;;y:9 . tb c reby h o ld ing the _· · 
L relay o:perat€d. . The C1 :relay oper,? t ed clo5 es , ' c i rcui t frcm 48 volt b.::·, ttery 
th rough the 18-BA . r;es i s tnnce ,, - CD rel; ,y o::ie r: t Ed �. 1000 chm wind ing o f  th e C'Jl-9 
re lny • C T-3 rel<:ty norm3.l 9, C1'-2 r8L-& _O])e.rE� t Bd. , CT·-7 , C.,:;i a.nd j::JS. L rekys no rmal ,··_ 
o ver the fe ad T to the s ubs c r ib_e:r ' s  .l irie 9 DnC'. from ·1 10 vc l,t� co in bat t.ery .  

· 
operat ed CB .. relay 18-DA . res, i_s tance fL } ,  9 50 chm w ind ir�g- r: f  th e" O T-9 re lay 9 C':i:-3 
relay nonnal , C T--.2 relay op.er:�ted � CT-7 ,, C-1 and HS L relays no rrr;al 9 over lead 
R to the sut s cribe r ' s l inee The CT-9 rel ay oi;er-n t es i f  a co in ha.s ·r.e en d e�)os i t ed  
but does no t op� ra t e  o n  a lO i> OOO ohm ·

1ea1c. 

5� . The . . cT'"!"g . relay loclcs thr1)ugh i.ts 9 50 cr.im 'v�ind in g th r o ueli s t rapped. 
t erminals _J3 to H _ inclus ive and the H-2 l' rush to ground at the 'lperat sd· or: 
relay .  The _ operat icn o f  the C T..;9 rel&y cl os es a c ircui.t f:rc.1n 4 E:  volt bat t ery at 
the C1]:-9 relay operat ed , wind ing qi . th e  CT-3 re lay to t:h e err , SIIB · and C-3 re-
lays no rnfal , to  ground a t  the operat ed or relay _through the .. s t rapped term inals 
13 to 17 inclus ive and the n .. ,z brush , operat ing· the CT;...� r

·
elay .. ' '11l1.e OJ:)erat ion 

o f  the CT-3 relay , (a ) o:;?ens th e c i rcuit 
·
from 48 vo l t  bat tery thrc1ugh th e 1 , 00·0 

ohm w ind ing o f  the CT-9 relay and 110 volts battery thro ugh the 950 oh .. .m winding 
of the C T-9 r�lay , (b } clos es a c i rcuit frcm HO W! lt ·be..ttery,  CD .relay 01:;e rat ed 9  
1 500 ohm wind ing o f  the QT•4 rela:-,y , . QT-3 and C1l1-2 relays_ .. qpe rat ed 9 CT-7 , C•l and 
MS L relays no nnal , lead R and (d ) cl os es a . c i rcuit from gr_o :und , opera t al OTT r e­
lay ,  s trapped t erm inals 1 3  to 17 and c rush c f  a rc 3 �..;.2 , normal C-3e SES a�d C1T 
relays • brea1c con tact o f  th e CT�4 relay ,  350 'ohm. wind ing c: f the CT•4 relay ,  C1r-3 
and CT-2 r elays oper a t ed. , CT-7 , c-i rnd HSI. relays :notual t o· l e�d R .  sho r t  circui t-· 
ing 48 vo lt battery at th e operat ed, C T-9 relay· through the 18-BF res i s t ance

· to 
one wind ing t erm inal of the 350 of.Lin \'v· incUng of the C ·T-4' relay .  ·The operat ion 
of the C �t.1-3 relay .also opens the ci rcui t thr c. ugh the rini ing o f  · the CT-1 relay 
but the c rr-1 relay is s low t o  relea3 e  o.nd d o es n o t  rel eas e 'un t i l  the CT-'1- relay 
has had time to  operate .  The CT ... 4 relay· orera t es i f  t:b e re i:: s o lid gro und on 
the l ine . th ereby clos ing a c i r cui t th rc u&');. t:t.e \;rind ing of the CT-1 relay yre­
vent ing i ts rel eas e . Tbe CT-4 r e lay does no t ,Jpb rat e i f  the re s i s tance to gr o und 
on th e s ubs c ri b er ' s l ine , i s  that o f  the co in c0llect lnae,net ,  and the OT-1 r elay 
releas es .  

54 �  I f  th e time m easure . swi t ch en t ers pos it  ion 17  be fo r e  the ·c·:r-1 re- · 

lay releas es • due e i the r to tb e . fa:lure o f  th e CT-9 rel_ay t o  ope ra t e  or to  the 
o-gerat ion of the ·cT-4 reltw , th e rel co in lamp fhishes in f; .  9i :rcui·t: throug1 the 
C J:-1 relay opera t ed C-2 rel ay normal � con t acts o f  th e 1 ,19-t L1t errupter , t er-
minal 17 and Il-5 brush , 1lFf.A r elay n o rm al ,  I,1JS rel ay ope.ra t ed � C relay ope.rat ed to 
gro und on the 111S L-l relays nonnal o LJ:nd e r  t} i e s e  cond it ions _- the 3 relay operat.es 

when the send er switch ent er� pos i  t l on. 3 fo r final t ens s elect i'On froTTI· "ba ttery throug-h i ts wind iri �, DWO 1·ela ... r ·nonnal , s end er cam 1?' • -to.p o qt e r . of contro l  cam K 
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to ground at the CT-1 relay opern.t Ed • The operat ion o f  the S rela:}' o:;_Jens: the 
fund am ental c i rcui t ,  preven t ing final uni ts  s e l ect i on and the s end er · is  releas-
ed by the s end er moni tor operat o r  a s  d es c rib ed i n  ix:ac,gra1'?h -1 20 ·  Wi th th e ' t ime 

measure swi t ch in po s i t i_on 17 and. -the Tl._f)_ relay normal , ground is conne.c t e•l from 
the H-6 brush and t e1m-ina l 1 7 , 'IMA and i.1S L-l relays - no rmal � to · the t i�ci is cellaneous 
Auxi l iary S i gnal C i rcui t � "  

55· 111ie releas .e o f  th� CT-1 relay ,  i f  th e .co in has - b e en d epos i-t ed. '" clos es 
a c i r cui t from bat tery �  wind ing of  the 'I'LL\ relay • .  :n-·�r b:rti.s.JJ. . �ni4- - s t rapped t e r­

mi:r.als 14 �9  1 7  inclu� ivs_0 C'2:-l relay no:rtl1al ,: ·  t q  gro1.L�q_ at the 7 1SL-� _re.lay nor.;. mal ., ope rat in g the TI\ILJ.. r e l ay .� The opera � 1on o f  tn e �J.J� relay ene rg1 z.es th e STP . .  
ma grie t , s t epp ing t:rie t ime meas ure switch t o  1;em inal 1 8  r e l eas ing the in'TA, CT .. ·2 , 
CT- 3 and C T-9 _ telays • - . . . 

56 · ibe t ime meas ure ; ��',r;i tch i s  s tepped from termina l . ]. fr t o  t e:rreinal
' 

2 1. by the ope·rat ion o f  the S T? magne t '  in a ci rcu! t throug'h the contacts o f  the 
1 52-E inte rrup t e r .  s t rapped t e rm in

.
als 18 t o  20 o f  the I.'I- 5 brush , 1.r.l\lA relay 

nonna.1 0 11.S r e lay operated. -, to ground t�trougb .the . a · and JIS L-1° rel,sys .normala  

5'7 11 I f  the s ende r  has n o t  r e t urned t o  nonnal 'lyheri t_he S\7i tch S teps to 
t e nn inal 21, ground i s  connect Exl through t erm inal . :2 1  and H- 5 br-ush to the. 
"�Hs c e l l ane ous. ;�u..xil iary S i gnal : C i r cu.i t o "  '.Ihe green . s end e :r:  l.3.rp? flash es in a 
c i rcui t through the contac ts o f  the 149-H int err -qp t er ,  t enninal 21 E .. nd - It.:.. 5 
brush , ind ica t ing a s tuck s end e r •  -\v:H �n the s end e r  re tu:rns to no rmal f the re­
l eas e o f  the SB relay releas es the_' ns i·elay o The releas e of th e HS r�lay at 
th is , or at any o ther  .t ime , c l o s-es a c :l:rcu i t from b �1t te 1-y. througp the wind ing · 
o f  the T!·il.A r el ay ,  s trapped te:rm inoJ.s , and :l'1-l . b r ush · t o  grol:LYJ.d at th e US relay .: 
The · ·mA relay operat ed , energl zes the S T.P  magnet , s te:):ping · the s-vvi t ch to ' t er­
m inal 22 r1:;leas ing the TUA :reluy .  

58 ·  Calls o ri.gino.t ing a t  co in · s tnt ions ;fo r ·wh fch n o  char ge i s  ln.µd e ,  
( fre e roµ tes ) the 011 i·elay ope rates at · th e completion of  t rans l at i on frort 

b at t e ry ,  s econd ary •Nind :i.ng, l e :,,d 1 or z �  t e nninv l  . rJ.d 11-1 - �Jr�O ' h:r ush ,1 con- - - · 
tro l c nm Jii , to  grou..YJ.<1 at Cc:m U • 11-ie C1T r-eh.y oper�:,t ed s lo cks th rough i ts · 
cont in.ui ty . con t acts . iI'h e  t im e me[:S ure und. ucle.nn sv.ri tch. vvi ll func tion ns d.: es":" 
cribed in the preced ing p'an .,zr tt-qhs , l7.Ylt il it - s t e}?s t c  t e rrn inn1 13· fc-� �i pre­
liminary. co in t es t .  - The· CT-1 ar1d. CT-2 r.eJ ays · do no t o:pe:.(EJ,t e·, but the TI/IA 
r e lay 011 erntes from ba�terJr t w-ind ing, ' JJ- 3  brush and. t 8rmina1 · 13 �  cm rela�., 
operate,d , SKS and C- 3  relays no ir:al9 s t rapped terminals - 1 3  to' 17 incl.us iye �md 
M-2 brush , to gro1:Jnd a:t the :"or:r r el ay �  'lhe o1jetsf ion .o f th e 11:''11_,:\ rcL�:w· 'ene rgizes 
th e S TP magnet f s t epping the swi ten · t o  term iria l  14 •  ·:aie ·:r:��;._. I'e l sy i s  held.. . 
operated ·tnro�gh the 1.1- 3 br us]� and s tn:;.pped t e:rr::tin��ls 14 t o  17 i.nclus ive 9 .QT-1 
relay normal , t o  grom1q. on t=� · e armature o f · t: e iIS.1-:·l :rel8.:y , . s .teppir.g - .tf-, � s·witcY. 
to terninal 18 . releas ing the i m/:. relay . i'rorn t�'� ls ·;?o int � _ tb e ·cpe::a·� ion is · as 

d es c 1·i bed in pa:ra:g:rapb s 56 and 57 . · 

.Q.Q P:! COLLECT /J1D P.ETUP'd 

. 59 . Wb en th e r ecei ve r is replaced on the swi tch.hoo:r: at ·the . caE ing 
s tation , the d is t r i c t  s elector  s el e c t� 311 idle s end e :r f(fr· ,�th,e! purpof,3.e o f  
co llect ing o r_ return ing tLe ., co � !l •  0 'I:t:.e 'l1 (2 OlT 9 S b  ITS , . SC and. 'S C'-J. . i8.itrys 
operate as d es cr1bed . ' und e r  ti ender  i.) e .iect €g . \ l s.91 J � pnragra:p1-;. · H'· Q  I ·f the . _ 
charge relay in the d i s t :ri c t  ·is: . o�_Je,n�ed ., ·gimmi · � s · ·connecfed :Ov�i� · le.ha. . . iJ�, .- : . , , 
/illV-1 relay no rmal , s end er con tr o l  c 21n  :v.,,. to h r«t't crv . tJ:i;rn.n a:"h " -:-'.h t, :� L\.,,. � �. ��> · - ..-: �· .

. ___ , � :  · -
, .: ··. " . , � I · . � I  ; � :- ; ) .' '. 
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the CC l'·el�y . · oper.at ii:ig th e 'cc -�ei'ay • 'I·he operat ion o f  the CC relay ope :r:-ri: �=n 
the DWO telay from · oii t t e cy � \vind·tn.g;-rcc· : r-elay . .  operated · t o .f grou:L1d 6� th(: H:�:: · · · 
l ead • . ·lhe :. DWO� ·relay � opera te<h 'iockt ·· to:. the : s mn e  · _gfou..Tid � ·.: The C-3 r01o.y � o ::�f'.}4.1 ·i; es · 
from' "oat tezy , both wind in·gs and ·make · c6ritad ·� ri.onnal - ADV� ... 'C and ' ss:a· rela.y6 � : · . · 
operat ed DVlO relay": to ground � and fa ·b. eld · ·operat ed througn: : i t s : e6nt inui ��� con- ·. 
tacts t o ' t�.l.e S aTfle ground . .. Tr1e· C- relay · operates � frC•r.1 b at t e ry  9 pr:bnary . '\Vind.;. 
ing MS r�lay operated , · teim inal · 22 a!id ·-14:•i· ·  brush ·; 11iS · rJia: "' G'-3 ·relays opera�m·;· : ... 
normal ADV, and SSP. relays nonnal , - to  ground on the annat ure o f  the DW') i·?l�iy · 
operat ed • The C :rela�;r ope rated , lo cks throuf)1 i ts s econdarv wind ing thro:.1f;n 
i ts cont iniii t�r . cbnt a.ct s . to · groun.d at the DWO relay &nd :  opei·�tes · the ' THA r ·a1 B.y 9  · 

from batt ery·, .  wind ing; ·· "te:hiiina1 ·· 22 arid M-4 -� o:tush , " C � telay · bpera.ted' ,  to g�ou..rid 
at the nonna� : f1SL.-1 rela:"/� · The -� OIH;rat i ori .. o f - the t 'JR,.rn.- rel'ey clt-s es a circ'uit � · - · - -

. from bat tery thro u@'l·-: the ' v;incl'ing ::�:-id back contact - G f  t:he· ·S'lP �magnet and the : 
T.MA r elay · operat ed to •. grolina �&� the -:·no rma1 �·ns'1-1 t:elay -�· :s t:epplng · tne' ·s14 i t ch 
to 't erminal- . 2 ·  :· �: The:; fil'.Di : relay is held : operat ed �· throug11 ·= :s trapped' -' 'temiinals 2 , : r· 

to 8 -stepping - the"- st.vi foh ·; -fo .. tenti ina1 · 9 releas fng" the :!1!4S - relay � ... . . . . . . -
�: • � , • • • � ; • • - �.. • • • • # : #.. ...... . J. • ' . • • : : : . 

50 0  The c;;1 relay' · operates ·- ·froril battery � ·wind i'?ig! -�- strapped t erminals 
9 to i2 :· i:rielus i ve .: artd -'!1-4 b rusJ1, .-· c rel&y (3t.Jerat ed .; -to · --ground at . the ·no :rma1· 
HSL-1 relay:� :-- ·Tne' · operat ioi!r of the C-i reia.�y -0:Pe1·�t·E5s the · -oB and '. G 2 fl'>elays � 
The ope:Z.at ion· ·of - the: cB·  l"elay � cl€is'es a'.:· c itcui t · from po$ i  t.ive � c-d ir.: · battery C'.B : 
rel a.Jt · cpe1·at€d ; : :wind'ing o f ;  the.,;CT� ff relay �  CC: .  and C.;.;.1 · relays_- ope rat ed ;� .:.HS'Jj - � . -
relay· ho-::tmaf·· to : the t ip · a:n1 ··rink o f  the ; l ine • ;  The OT•5 · re lay - "o'era..t'es i f  · · · · ,. _ _.. � 
there is a coin in the co in ':t.ox, ope-rating� tht. CT ... e relay "�·hieh is held o'pei'at- :: 
ed through i t s  make contact , C-3 :relay o:peratc-d , SSR r elay no rmal to ground at 
the operat ed · nwo · r·elay . ·: �ne :· operatie.n· o-r�· tI1e CT�6 relay :<bpens the ci�cui t 
wh ich gives an · a1a.:nn : during final co1n tes t as. · d es c:riboo in · paragraph 650 · · 

. 
·. . . . � • ;. . •. . .i � • . \ .�: : ·;. ; . . . .  - .· • ·_ :.. ... ; 

�l · .The operat ion of the C�2 rela�r clos es a '  c i:rcu i t· · from " hat t e ey ,  
winding o f  th e S TP magnet , the C-2 relay ope rst al ,  contac t s .  o f  the 149-F 
inte rrupter , · c.;.2 relay-= orciretea.,; lrtrapped· t enninais · ana. · brush - o f - arc r:1-2� 01! · : 
relay operat ed. to ground . --- "':.s:' the� lnt·enupt er makes -� a�d breaks . contact , · . the . . • 
sw1 tch s t€ps to term inal l 3 c  .. :..�iS' the"- swi toh-· s·tep-5 _. from. - t erminal 12, the c-1 · 
relay releas �s , : · releas in·g the CB and C •2 ·-r-e1ays . • � The' . C•l ;  -rel'ay -is · held·: operat.;,. 
ed through· t:enn.inar 12 · fhr: the pur;ose · o f- hold i-'.ng a· 'ei·r·cui t  to ground · .throu@i · · · 
the 2 m • .:'• conden-s e r · unl. --1200: ohms · res is t'ance " u.,,11 t il . the co·1n magnet in · the 
co in bo� has had t ime to d is charge thus pro tecting- t?ie:· ftrul t ipl e bank•· · The 
release o f  the C-2 .relay o:p6ns th e c i rcui t th1·oug.h the STP nagne t , s t opp�.n z  
the switch on t erminal l3o 

6 2 •  If  tne - c0 in is":: tb ·  'Ebe ·r:etu-rned , ·  the · c.narge · relay - in 'the· d istrict -
s e lector cfrcui t- d o es · n·o t  .. c-Onnect· ground t o :  tb:e .:F'.R le8d�¥·ana:.. th-e CC- r·elay does 
no t operate ·but the· time measure and sender -Crrcuits "ftL.'"lct:itn , - .s.s d·es crib€d , 
in the ·preceding parag.raJ?h/ exo�_�P.f that ' negat}7e __ ; ·co in'. ·ba-ttel'¥ ts ·cc_· nne cted 
t o  the · tj.p and ring o.f· tne i·.ine:_'. _.-through th� Ci, �r�lay o.� ra�e� , CC . relay_ no_r- .  ,· 
mal , C.-.1: . rel�y op�r_a.;�€� .aro �he. J.·:1s1-1_. !e.l.s.y .nc·.rm:pJ._.. Ub e  _s_wi tcl;l s t ep� . � .  . · 
t e rm inal. 13 � de_� cribecL .i� t�e �re_c_� i�f5.. PU::t:agraph.� _ . . ... . ,. 

; 

EUTAL co m TEST . .  ' 

63· .The� c��7 relay 9rerates ,:from .q_at t ery . win4. ing . .  th� q relay operat ro. . . 
s trapped t enni:rta:ls . 1·7 · to - °1 3  and-- brµsh . .of arc· 11,.;.2, . operat ed ·oN: relay._ �? · .. _gr.{)� .--

� . . · . 
: \.1 . .  :· ·., 

· ·. 'j 
? . ' .: . .  

I .  



. . { 47 Pages ) · Page �',�23• 
• Is s ue 2 - I>T..:.. 50.2 30 5. 

:c·· eb ruary 2, 1923a - - · I�epiacing ·a� l previous i s s u�s • 

The operation o f  the C T;.;.7 r'e1 ay connect�· 'b0:t t ��y : ·through th� wind ings o f  the � 
CT-8 r elay , to the . t ip and .. i'ing s id e' .o f . the . . line .· I f - the co i.� h�s no t been 
co l lec t ed  or  re turned< by this· t ·ime , · o:r . .i .f e i.th�r ·s: id e_ . o f  .the l in�e i s .  ground ed in 
s ome o ther \vay , th·e d i.ffe�ent"i�l li wound. . . r:eiay_ · c.T"'"8 o.Pe:rat es , operat·ing the . .  
CT"!i"l relay • . �he CT:...1 'relay ... ope·rat ed_, ope·r�it es· :th«� 1ntA :z:elay ,  through. the £1-3 
brush · and t enninal 1 3  · �'1€ c�-1 ·relay ope rated ,. · to groun4 . . _at _ the normal l!SL-1 · . '· . : . " . � ..... 

. . 
re lay . 

64 · The t ime measur:e · sw i t'Ch _ s t ep
.
s "f':rom t cnnina.l . 13. to· t e rm in;_l l4 in. · 

a c i rcui t throug..'1-i the STP magnet', . cont act s . .  o f , the-· i49-IL 'int e rrupt er , · CT-7 relay 
operat ed ; t erminal 1 3  ·anq. M�4 . brusn ,  _c relay operated , t9 ground . at �he. 1IB L-l 
relay .  The . opel'a t iori cff . the 'IllA · relay ( in cas·e· the .. .  OT�1 r .elay op�rat es .) -als o :. 
clos es · the ci rcui t in whfch th� ·· sTl? magnet - operat e� � - s �e:pi?ing .. - the . .  s.wi tch - from · 
t erm inal 1 3  to te�inal 14 • · . .  The TM.t!. . relay operat es � - (or�· h old s : i f  al �ead�l oper.a.t­
ed )  thr ough s t rapped ·t e rm inals 14 to · 16 inclus ive and li,;.4 brush C relay operat­
ed. , to ground on the anna ture o f  the ),lSL•l reley , s t epping . �h? �swl. tch to ter­
m inal - 7 releas in·g . the TUA relay . · .I.f . operated�, the CT•l - - r�lay .p:revents the 
ad vance o f  the svvitch fro111: · �enniri.al 17 · · . I f the co in has - no t been co llect ed.. by 
the ·time .term inal l'7 is · · ·re�ched �nd. wi th " the c·c relay op�rat €d. ; a otrcuit is - - : 
c l o s ed from bat.tery ,  thrbu@'h, the . r.ecf co in . laml_);· .. .  CT-i . relay _- op�'r.at.ed ,. , contacts. 
o f  the 149•H int e r ri.tp te r ,  't erminal · 17 arid 11 .. 4 'b.rush , Q re�y :operat ed. ,  t o  grour:2. 
at the MSL..i.l r elay � _ · The lamp' flas�hes . �n this � ircui �, ·.� i'."...�l�-cat ing tha.t the co.in 

·has no t heen collect al ,  ·o r that there is s ome. other .ground. on the line , . 
. . . . . . .. - . . . -

65• , I f  the co in sho.uld have be�n- . retuined. , ,:-:.tnd . �there . ·i-� ·"§i· ground on 
the l ine the cc ·re lay bein:g- normal , the· red co i'n ·lamp 

.
l i @l ts- pennan ently in a 

c i rcui t · through tb e CTwl rela.v ope r;l.ted , CC· relay normal , .tenn inal 17 and M-4 
brush to · ground at th�-'. l�S-�f rel_�Y · · · · · · · ·' . · 

. 66. · If, when . co in co llect b�-�t�cy .was.
: 

. .  conne·� ·te�{ .t9 . · the
. li�� , i.�·· -��;�.: .

. · . 

graph 60, the CT-5 ?-1'1� . CT:�6 ·:relay� � a)_q__ not .  op.e�a-te �" tp.a· C T··-8: r.�lay Q. o�s . no t. 
ope rat e as in paragraph 63• �  The·. cr�..;.I ·relay o"perat�s : fr.om bat-tery ,  wi-nd ing, . 
CC relay eperated ,  CT•6 r�lay nonn·a1 ; C relay operated -to - ground · -through s t rapped. 
terminals 17 . to . 1 3 .  and ·M•2: bru?°h • , In any cas e . the op.�ration o f .  the C �l re-
lay prevents the sw1 tch from· _s tep:pill.g . 'bey6nci i'ermina.i' 17-. the �  red lamp flash- _.. 
ing or " l ight ing as above cies c·ribed . .  . .  . . . 

P.ETUH1'T TO NOP.MAL 

67a ·. In ' cas e the cc irt
. ·has : been '  properly. col l ect Ed .  retµrned , ,. and · the . 

l ine is ciear, th e CT-1 relay is - nq t  oper·ated and .the 1T.1S :relay -hold s · through 
terminais . 17 to 14 and brush o f· arc l'.�.;.3, . CT..;.l . relay ·_no nn.al ,. to ground on the 
armature of .the - lISL-l . r elay , � t:evping the svJ.itch to te rminal 18 · :releas ing the· 
TNS relay • . The CT.;.7 relay als o :rele as es : as -the sw itch s teps from t erm inal . r1 .·: 
The time ·measure swi tch s teps to term inal 21 as d c.scribro . in· paragraph · so giving 
�- s tuck s end er alarm as d es cribed in paragraph 57 if the s end. er has _.not by tl:iis 
t ime retumed to normal • 

. 68 ·  When the t im e  meas ure ·SYdtch "makes n te m inal 18 . ·ground i"s con- · 
·
· ne·ct ed from the armature o f  the operat ed OW · r�lay,  H-2 · brush and s t rapped ter­

m inals 18 to 21 inclus i ve ,  C relay o,erated , .  lillV relay no :roial to l e ad S C ,  re­
leas ing the D relay in the d is t rict 9 advancing the d. is trict to no rmal - .. !.s 
the d i s t rict ad vanc es to no rmal ground is dis connected from l ead FR, releas ing 
th e CC relay, and from the TES T lead , al lo·wing the -r-1 relay to operate and the 
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. T r elay t o  releas t:; _ as d�s
-
c r fb€d· in paragraph 38 • 'Ihe rel eas e o f  the T relav re .... 

· . leas es the or . SB .- HS ,. S C- 1 ,  and :J\iiO relays • The rel eas e of  tl:� e  D.�O relay .rG·· 
l eas es the· C arid C-3 rel :iys � and .th� -<?l'.-e · :reJ.S.yo ·i f  ope?'ated' e·:· .- The ?'.ele.as e of -�he 

· ns r elay s t eps · t:tie t ime measure '.. swit .ch · to .  t?_nninal . ·22 r_e-l�_as)�g the T-1 r.e l ay-·. 

C.ALIS TO J11ECH./,_,°?\T IC-AL - A. B. x� ·  - . - . '.: . � .  _' ' - · . _ . _. _  c • !_ . .... . � i 
. __ . 69 , Fo r this class o f, call ,.  the s-eritt er · f'unc�Jqn_s as � d es cr.ih-td_ in _para-

• = ·_ granhs 5. to 33 incl�s:ive."· excetJt that� 'the'. ·sn,-�s·T sna: ·· su regis t e rs are- s e t  in a 
s imilar 'manner t o  the . s et ting. o r ·: the - c the r · numel' ical· re.g1s ters . The RC swi t ch ,  
fr1s t ead o·f ad .vanc ing frtim pos i tion 6 to pos i t i cn 9 ,  as d es cr ib €d in paragraph 
33, ad vances one s tep when the F.A relay r e l eas e� , _ aft er: _the . s et t ing _ o f  the s tat ion 
·regis t ers . in a s imilar manner to' its · ad·vince f:r¢,m norr)J3l to ?OS ition 6•  . . . . - . : " . . . � . 

10 . ,  _ wi-th the t rans lat ion· comple t ed ,  a circuit is .clos.€d throuet.i the 
. t _op oµter contact o f  clas s :· csm · :C- ,  lead I�, - tern1in�l and orush o f . the T2•C1 t rans• . 

. lator · arc , operat ing the C L  relay a.nd advar1cing th e · c1as,,s swi t ch to  pos i t i on 8 ·  
li.s the s �nd er swi tch ad vane-es th rough po� :i:t 16"n·_· 5, the. $ felay . ope rates ,  if' the 
RC . switch d oes . no t ad vance from - :pos'i tio� 8 ,  ind i c_ating th�,t the s t ation -re gi s ter 
has not been s et •  This c i :r cui t .  is· - £:roin bat t_ery , �v�nd in.g cf the S r.elay t m10 
relay no nnal , s end·er cam n-. cla s s  oarri · G; cotitrol cam .I? ,  s t rapped tennina.ls 6 

· to 8 inc,lus ive arla. Rc .. 4 .brush t-o -l�r6und on- the ·Ri.s'· relay ope:rated o ·
The operation 

o f  the S relay opens th e fundamental c i rcuit � preventing th e ope�ati yn o f  the 
.S �P rel ay for s tat ion h1.md r€d s  s e lect ion. · · - · . .  : .  · 

71 • When the s t at i on ·r e gi s t e rs · have been_ s e t , · t:n.€ . HC swi tch s teps to  
t enninal 9 and the S relay releas es ,  'clos ing· thti filnd qri:tental .  c ir cu i t • S tations 
hund reds s e lec t i on then takes place ins tes.d . . o f· incr;mfng .. ad.vance � The S T.F  rel ay . 
pperates in . th � fundament al ch' c-ui t f o r  s ta t i c n  hqnd reds � tens and un i t s  s el­
ect ions , clos ing c i rcuits , to operat e the proper · · �ount ing_ relays from ground at 
s end er cam I ,  ST;p.  relay ope rat ed 9:· cam 19 IL. r·el ay J!.Ol'!nal-. control cam W ,  s end e r  
cam S and contac t s- . o f  c am  T·, ' thrc ufJ1 � the  s tat i on hu.l"ld_r�s , t ens and units r�gis t er 
arcs to th e proper cou.'1t-ing r6la.ys fo r the_ - s �:it i cn hund rei s , t ens and u.nits s el• 
ect ions respec t ively • · At th e complet 1 o?f o f  _each s ei.ecti on , �he BO and FO relays 
operat e , .  opening · the fundamental ci rcui t •. 11''.he operat iC'n o�  the ��o r el ay in 
po s i ti o n  6 ,  advances the - s end er swi t ch tq pos i ti c n  7 from . ground . FO relay operat­
ed , . IA relay normal , contro l cam I , s end�er · cam' I> to · bat te ry through the s end er 
R magnet •  In po s i t ion 7 ,  the S �  r�lay ope rates as d es cr ib€d in paragraph 22• 
The swi tch th en ad va.nces to :pc·s 1 t ivn _ 8 · from ground th rough . .  the I�l. r el ay normal 
and s ender cati c .  

72 • The ope ra t�i on o f  t11e FO - relay lt: pos i t icns . � ar..d lO ad vances the - · . 
. sv.d tch to :pos it ions·1 ·10 and 12 respectively as ��.es crih_Ed for pos i t ion 6 wi th the 
help o f  cam A. In pcs it iori· 12, incoming ad vance ts- - !Dad e as d es cribed in ·para• 
graphs 34 , except that . the o;era.t ion o f  tn e . . .::ill,.T"'.l r-elay aa. -..rances the s ender 
switch tu pBs i ti cm 1 5 ,  . ins t ead of to  :20 s i t i on 7 . rel e a.$ lng t'he E() , FO and I.A 
relays . The S TP relay operat es as in po� i t i on 7 ,  and . th e . s end er sv!itch :advances 
to po s i t i on 16 in a ch'cui t th rouf"h. .. send.er cam C. to . grour,_d at. the no rmal Y.A -· : 
relay • .  �alking s elect ion is ,·c·ompie't ed , te gi s t e.rs_ ri;:;s et , and the s end er circui t 
returnc-d to no rmal as d es cribed in paragraphs 35 tc  40 inclus ive • : _ - : :  
CALL TO Z�l\Q OPEFJ:.TOP. AND on.r:: D I  GIT CODTB_ ,· 

73. On calls from a cn in s tat ion to a ze ro - operato r o r  o the;r· one 
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o:pe rators . _the se�e!· cJr.�u_i t  �uncfi�.;1� �s ites�-.;r����- 1�· raragra�:;hs 
. ...

.. 

· · · 

· 5 to 12  inc ius ive s e tt i;ng .:.the · .A- -�gis·ter. S-n- .pos-it�.o.�. "J�o · fQr �he � ro . ore rato::- .  
With the RC SY?it.ch : }ti  P<?.s _i1;.ibp: 'l  •. ; ·and � the· A -registe r 'in =·pos_tt .. �on 10 , ( or any · 
o t}f� J�._ 

�OS it' i.Q°h: gQrresp9,:qcfing· "to ·�· . one .· d _i_g�_}; cod:e ),, . a <tirtluf.t -'is c losed . f rom . 
·-·· ;�::: -> . . .  bAt��ry _-� thf:o:ilf� · ;.t.hc �vliA���1z . . arid_ bie�k -·c91?-�a.ct ·of: the RC ��gnt;e�9· RC..;;;� brush and ... . . . ·;· 't.f? :mli�J. · �i-�'. · t ·e rm i�al lff . . a11d . ,A.:.4; b�sh • RA: re lay no.rir�l ,. �o· &XOW,1d · 'on:� the a:rma.­

; .. : ; ; .:._. . · �  
.. .... �:· ·· ·tu�e . :Qt: :; . the- �IUALi:elay c;>peq�ate:1·,-' s tepping tbe RC -'s\n.;i t�:. to te bp.�nsr -� orerat ing 

t .5;.:: : . � · - · . . " · : __ th:�� -_/3�_ -.�e 1:1l\ : : � :. :· , . · · · . .. .  � · ...-; .·,·_; · .: · _ ·: . - :� · � ;·-.. . � : � � · : :  · .t - � 1  _ _  ·� , - : · _ .-
�� ':;: 

• 
• • • : � • • • ' • � • ... 

4"' ._ '.... • � • • ... ....... 4{_ .• . .,. � • 
r_�: : <  .; . - .  : .·;:� . '"' :-_:: 74 > Whefi: t,!f:l:nS.la:(f:o1?- �t· s: 

· 
11l��e t � t�8·'.--��Vv'1 tch �_ -i·t�l;;� .' to_·.::_t-�nrdnaJ.: . �' and . the _s!3nde1.' , ad��c�� t{{po�s itjon.- 2,�- :�_s.� nesc_rlbeit · . i;r-i"· 1)a:r;q;:grar� '"14 to�. 'Yt �in-

. ::c:c lusl�e • _ .  The : te nnina'-ls:· �Pr. � d.ig�i.t :  cod�·�:-. :O"n-_ the· -h�t ing� arc�- :�fo -.· cohnec ted 
. .. . � � .. · 

,�;.:;
· 
: �dtr�cpy, ;t:o- . . ����·"·fo ;qnin�t� · �f Arc . . 4:��� ".The� p r�:-. re�ay.·.ope·ratc·( _?ll·rt · th6, '<:.�ass 

,,,. · -,:> - · .. : .io;  � swi t ch � !l a;.d.vaa.�:�eq. . - tO ·"pOs.Lt.i}mr :10. th rough c l&s.s · ca.i-11 · �. o ver lead · F."to · the c on­
_. : · :: ' ' ,:�- t.ac;-6_ -�f_; the� '1'�...::TL.: . ·,�_ransja�9 r :'arc �. � :  �. : cr ... · _ rel�y .r��ease.s as . tho c lass swi tch 

' "< . . ;· - ._ _: b;Te��{$, nos .-it i 0!_! · 9·, . . and>;�e :.:00. .s:Wi_t{Gh ':_�-S advazj.c-0d» £'rom 'i:ios it ion · 2 to. po� i.:f; j on 9 
.. � -;»" ·. ·:.-. · � t).10m· �t��-�· ,'thfQ:U€t.t· ·.t}Ie-_·ylin?;'ing> ��0.- .oreak ·contac t ot: . the. -: � magn�t--,': "11c:;.z; 

·-:· , ·  . . .  1:>ms1�·· a�rt· � $ tra��e.d;, terminals 2 to · ·s ' inc lus _i:v.e ,_ cla�s� .. c�- -H .. . ·ct �clay notomal , 
. : . \ :, .,_contro1 .c.am .o � to ground at the. op� rator.l :Ts- 1 _ xe la�. · .- - · : � . . .. .  , .. . ". · . ..... '. . . . :·. . .. �·:· ; . . . •.. ·. . � .. -.. . . . . . .t - -• . . •  � �  ··- . . l � ·- _ _  # .  .. , . � :· :� • •  : ••• ·· �. ·:· " • ·: >.� ·. . · · -75.  Dis t ri c t  group · and · �bru'sh· s�l'G·c t:i-'�ns-. p.r�· 

made ·,.· . :the di s�'rict se l'ect:ing 
a trunk · .to : ·Plie.· ze··r.o , _o:p·e::tator or othe r one � ff-igi't ., coM ·· ope�ator o r . s tat-ion � :  and 
the. Send fir ,a.1.vances . to ;'}10$ i t  i_On -.5; . as� dQ}�-C.rf:.bc.<:i .in }1aragra.phs 18 ��G . 2.l fo;.>. 

�c.lus ive:  · · fQ.r· . thi� clas-s<o:f �  r.:�u., · �8- Cl{ :rela�i ... oi:·c rat·es : �s :;s oon as. :the t rails-
- _: · 'ia tor is s et ·9 · fr<l°in _battel!"y" srecond.a.ry·· v!:ind:tng :·and. .... ·rn·ealt ·cifo·t�ct ·t'P.ririin? l�· .a;na · . .. brush 76f · the c.Tl•SKO a.I,"C ,' c'.ontrO..l .cam E .  t.o gr-0\ind :at� CO:Q..tro l carri u and locks· 

. � through i t.s con't l.nuity : cont.acts ' . to ·t.he s�1e: ·�g�O-qnd . . -Th� op�;?-a tion.�of . · the CN . . 
> re�tlY -·holds . . the . .80 anfl ·FO ·'re lay$ af.to � .Op�_rat!-ng _ .in :po:s··i::t io:p. 4 until. the '. · · .  ; �  
:_ $en�e� \i�"Iitch :advalfo�s-. .fl"om po s·i ti on 1.9 , . �:ri:s: c1rc�i t :  th�o� · the ·s end$r ·can f 

,..� · :: .'. ·. '.R  •. Cr1� relay cn�era�e�,  oveii" .l �ad . 3•-. te;rrninal Jinci. bnish /;o( �r.c :Tl..:.S!-9 .i�ne r� � ·  · . .  ·:cont.acts · o-f· ·cont·rtil ·cam E., ·to ground ·at C O!ltt-ol cam m. · '11he· TG l . Ta-;.1 anr1 C l  
- - r�lays operate . ·a:s: a:��c r-f��ct in paragrarh. ?2,· except that battc �y is con:l.e·c'ted 

. . · to one· v� mEl: ing �o f' ·tP,e· ·L ;r-elay. in t:tie trtinlc c i rcu i t  to ze ro . �:Ptffat o�,  · :ins teaa: 
o·( :the i :L :re � y  o f·: an o ff.ice < sele c tor . , . ·; · :  

.... ·, .7f>� With. the aid o f  cam A �J:i.e �.·sen0 .. e r· .��van�e§ trom po� i �; ot; 6'·.to . .Pos i- :. '. 
t ion 12 , in a circuit through cain .Q ,  . d orit to l - . cam · r ;_ · the IA re1,ay ridrma. 1 • .  to 
ground at the OJ!erat ed _¥0. rcday·; ·· · "T.he F(T(i:·,. . •  TG.;.. l·;· a.na.· C I  _re lays.· re lease as . the . .. 
sv:it ch  a,i-vances f rom· poS ition .- 6  • . +n . pos f t i o:a +�. · the ):G_, 'I'G� l �  anrl .. C I  -re lays._ : ·· 
ope�a�te .anrl the . s·wi tcli :· ad"vanc os'"·tci p90 i t:l\)n 14 �,: aS descri_be.d:,. �fl .  P�-ta.$rai;h·� · 2·5 .  · . 
In po$it.i on 14 the ADV &nd . .  AD.v--1'· i'e).ays·· ope-�c;i t� , trom· ·oatte.�y� win�fags 0 in . . . · -:, · -�. 
para iie l···O T- 6  ancl Q-3 re l ays·- ·:norrriaJ 9 :  e�1as s ::;ean1 : ·1\ ' '.'senrtc r -�am � w  IA .relay· ,.. _ normal • . ,to grouri.d. �t-· s end er ca:n:- J ! � 1-'!·i'.\� op§ �t fq11_ :Qf th9 · .. ADV�·1 · rE'._.la.y :810.vE�nce s . . 
the cont ro l  $"'1i{ftch to rosit ion" . 5 . thrci ugL ' ca�:.,-·G ,- ·:and.· ailvan9 .. e s. the' ··s ande r SVJitch . 
to po�·i� ion .l5/'through �eno_or cam Ji.. l'hc, send.e t svi itch aii.va.nce s to pos i.t i on 
16 th�ugh:· ·cam� c .  l1he ope rat i on o f  th(;f J?7lV relay : rii sconne:ct�, gr0Un.� .. f rom 
lead SC a l lov;ing tho di s tr i c t  J ... rclo.y to rc loaso and advanc e the 11. i s t i :rc t , : · 

thus oren ing the d ial ing leads to the sen!"1e r .  re l eas ing the sender T. re lay .  
The release of the · sende r I .. re la.y re leases the SJ_,R and BT.,S re la:,rs . ope rat ing 
the 3TP relay and caus ing talking 3 e le c t ion to be made as d 0 scri bed in para.­.<J'ran'hs 34 ana•35 wi th the sw :t ·t;ch · in ros i t i on 8 .  I•he ope rat i on of the FO re .. 
lay·: c los e s  a ·c i r cu i t  in whfoh the sencler · contro l  st-.,· i t ch aa:vance s to ros U j on 
6 .  From th is po int on the re6 is ters are re se t and the sende r returns t o  nor­mal as desc ri bed in paragraph 3 6  to '10 inc lus ive . 

.• 
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; ?·? . On . cal ls .:·from a non-coin· s ta t i on · to z e ro operuto � ,  or ·o th er on e 
. d i gi t ,. code : ope rato 1· ,  the s end er funct i ons :-is d e s e x i b ed in th e :pr e ·J>-JcL bg para-. 

graphs , exc ept that · the · conn t i n.g :rela;:-/s hold . in .pq s i t  ion .4 VJTd ). t.11e s en::i c:c 
swi t ch ad vances b�yond pos· i � iori 10 throu[;'h _ s-�nd. er · cam H•  l ead 2 ,  � em im.:i.I and brush o f  '. the -,Tl-Sh.O t :rans lator s.TC • . : 
C/,_LL TO THREE D I G IT OPEH�.TOR 

· 78 • Oit · cal l_s ., ' to, - l orig a i.-s 'tanc�"• ihfo rrnat·i o� , .compla in t ,  repa i r  C_orn­
merctal Dep��-tu:i�nt • o�  ·ir thet sp�cial opera.tor �  th:ree d i gi ts are d ir::.2.ed c T.h� 
s .end e r  is s elected. , :  :r� gi. s t e r� are s et �ind t b.ns 1at i on . is  mad e  as d es cr.�bed 1.n 
paragr$.phs 5 to  17  inclus i ve .  Only th e f i rs t  · two d i gi ts a.re 1;equh€d t o  com .. · 
pl et e � elect ions· • The CL Telay opel'.at es and the clas s SY\ii t ch ad vances to :pos 1-
t ion 11 . thro·ugh cam 1 ,  ove r lead G to' the T2-cL transl ator arc o The CL :;.�elay 
releas es when the clas s sv� i tch advances frcm pos .i t ic n 10 , and the EC S\•,: i tch is 

. then advan.ced from po s i t ion 2 to 1;os i t1.cn 9·, as d es cr ibed in paragraph 74 � · �·xorn 
th i s  po in t on the s e!'ld er func t ions as d es c r ib ed und er i ica1 1 �o  ZeJ."o Opera tor" 
in p aragraphs 73 to 77  incl us fve • . · 

· 

79 ·· I f  a n'Umb er is  d i.J l ed wh ich should b e  ob ta ined by a toll oi->e �a to r ,  
o r  if . -o .� f i ce cod e d i gi ts . a r e  d ialed fo r wh i ch there i s  n o  offi ce , the s end er 
is s e l ect ed .  th e regis t ers .  a r e  sf,t , and t rans l a t i on m;;.d e  as -d e s c r ibt'd. in 
paragral_)h.S 5 to  17  incl11sive • Th e CL_ relay O]!erat es · ::nid th e cl.SS :.3 S�\fi tCh ad- .· ' 

\TUnces to  po s i t i on 9 ,  throuf?h . the ·UI>pe1· inner - contact o f  clas s  C3m D�  �6va:r, _ le3d 
D to the _ T2-CL t ransl a t or ar c .  The CL relay rel eas es as th e swi tch adva.nces-"' ,.�: · 
fr.om pos_ i t i on $ ,  and th e .RC. swi tch is then advanc ed from pos i t ion _2 t o  r;os i .tion 
9 , and the s ender func t i ons as - d es cribed. und er -� " Cal l t o  Zero Operator " in para­
graph§ 74 to 76 inclus i ve .  

�1· VIA n . c. r .  ii1mnms · 
· D IP.ECT RELAY C ALJ-' nrD r nj:.TOE ,... trurnE:!� LESB TF.{P lQ,QOQ . 

80 · When · a cal l to a manual s tat ior1 is  mud-'e via d :l.rec.t 1-•• c .  r .  the 
s end er i s  's elected and the regi s t e rs are s et as des crib ed in  parggraphs 5 t o  13 
inclus ive except that · th e SB ref�i s t e r  - is· also set  1f  the s t at ivr,.· i s· on a party 
�ine . the, EC swi tch b e ing ad vanced to terin inal · 7 . I f the party 11,ne· . is  in a. 
:party l ine o ffi ce w i th l es s  than 10 ,000 1 ines 9 the HC · sw.i t ch is s teppe<l. from 
te-rminal 7 to t e rm inal 9 from bat tery , ·w ind ing a:i.d ·b r eak contact o f  th�e ":RC. "'> ma�et .. B.C-2 brush , and s t rapped t erminals 2 to 8 incl us ive , lower. tenninal°s · of . ,'{'<·:-�,,. .. , 
clas s H. s t rapped t e rm inal s l to o inclus 1ve a:nd th e SJI-6 brush , le?d I ,  ter-
minal and Tl-SD brush , RA rela�,r , no nna+ t o gro und at th e ELS · relay ope rat ed. .  

· s 1 .  I f  th i s par ty l ine i s_ in a i;arty l fne o ffice Y1; i th mo re th�n io .ooo 
l ines and the fi rs t d i gi t is l ti1e RC .s'l.�; i t ch �.s ad :vanc€d from. pos i Uon 7 to 
·;1os i  t i.on 9 .through the P.C-2 r. rl.ish and terminolst:J lo v1e r t erm i cals o f. c l as s  cam H ,  S· trapped tenninals l · to  0 inclus ive and_ the vH•o b rush , s t rapped t erm i nal · 1 
to 9 incl us iv�e and B-4 brush , t e rm inal 1 and TH-4 brusJ?-t c:ver leact · 2 ,  to the · 
Tl-SD · ar.c .  (tiumbers who se f i r s t two d i gi t s  a r e  10 \ .rill . always be : private lines )-.� · ·  

82-. l f  th is par ty l ine is  in a -party l ine o f fi ce v.ri'th mor_e than io ,ooo · . ,, 
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· .�!�:;i��::�����I�::::.r�4���Ji������liw�i���r: t;;�f;�it�f��l�4;,ti�:�€d 
l'.in-e 'tifr:i-c'e ' ( e·{ther wi th mo re than 9999 o"£ les s  t:1ari _ i.c �oc.o -i ine } · th� SH · tt:;:;gfs i . e:r 
is :not  s e t  a,nd the RC swi tch is_ s tepped from t emd.nal ·6 to t e:rm.in:aJ_ 9 0: · 3:ft r:;i· 
s uff ici.ent· t ime has e l asped £or ' the d ial �_ng . Qf. a s tadoh a_1gi. t,; .. ;�s- ��ci ·3�tc-!·�j_1fo9- : �  -.' 
lo�v in�,��ra�'ap�· :94_�,, ,/:-_� ·· : -/  ---� .  · · : _- : . · ::: _.- . , . .  · 

_ .  , . 

· , _ . :  ,;. · . :/ > :-·· ·:; :,-.. 
c}:-- :83,�. :_ , _'.ti; ;tne., ·.�,i�� -� i� ' � pd �at'e line� in a p:ri v�t e  l:ine o·ff lee \yl·t�' "le�>( .. . _ \ . 

.' than iO ?:p·GQ- l hiCS,,� · _t}1 e ."F.ff ?:Wft':Ch _is s fra:;?fJed . f�com t e?.Yrii�'la·l b t·o ' :te·i�m1na), . 9 9 . 
'. ·: · tJ;ir01rk:J+ � ·t:r1_e ·. B(}:0-2- . br-.�tsh . �ci t€-1�m1nal� , . class can; -H �:- s t.itapped -� tenn:ir��ls :1 ':to, o· in­

:'.'Ci.�_s·� v.-e-' and .
. 
1!�2 brush� _· bver . ��a�· s ·, . to - th�_ Tl•SD. ·translat"or arc· · : < : 

.
. : · . - _- · .. . . · f 

� . :_ �· 

·. B4·(}" . I f  :th� ' iine . is  a - }?riVat e . l i:p e in a nri vate- - l ine "o ffi c e  wtth� mo,re:· ·< ' 
· ·than �999 l ines , and :  the· ffrs· t . :d i gi t · :ts 1 and� the . s econd d igi � · i� no·t 'z�ro , : the 
RC s�vitch ls  s tepped f:t'0fQ t e ?rn inal 6 t �  t er:t-::ii:: ·.::. s tl::. :;:" C:Ugh tl'J. 8. r .. �} .... 2 "t. :i i.:t_Sh , i':Wld 
t erminals ,  lo\ver contacts o f  clas s cam H 0  s t rapped t e nn ina.l s l to. · o -:!.ncJ.tts i ve 

· and U-2 b:tTSh ., '\� eminals 1 to 9 inc.J.�ns i \re and H- 2 'brus}1, t e rm inal l nid _ T.fI.,.·2 
brush " ove r 1.ead 4 �  to the Tl-SD t;ef:r0.S l/1·t:: o }  .. arc� If the· 'l i11e is: a. pl' iV�7.t e line 
in a p�h·s.t.e _i j_ne � .office \Vitfr' rnore than 9 999 ;l.inas • . m::l the f:i.1·s t . di €;i t ·  H rto t ·  
1 , . the RG s�v i t ch .is . s t epped: '. as · j�s t d es c:r.·foed 0 except that the_ ·c 1. 1· c 1t:i ·t fo  groung 
over lead './± ·:pas. s es . ��h:r:ou@i- s t_rapped ·te:\1nil�als · 2 .. . t o  o i:r1cl_1J.s .ive a:�ld.� th� - T�-�z ·qrush o 
I f ·  the l ine-. �s · a · private l ine- office w:l. th more than 9999 lines �ri.d . -�he f:ti�'i ·-, · · 

· t\vo d i"isB:s . are - 10..o a fifth d i gi t  not _be.,i�g d-ial€d � the SI1 l"egfs t e:r '.i s. _n- ; t  .# vanc­
ed } and the RC · svi1 'i::ch · 1s again .advancecf. from t enri.tnal 5 · to_ t e1m_i1'.;:.l_ ·9 . ni:tei- .-. ; :. -: '  
su�fic i(fr1t· ·t jme has elaps €d : for the d iai'ing cf . .  a fifth d igit � a;;»:: d e.sc :r)·b�. b:e'.'"" · .  
l0w unde :� .. n :cirfi� lileasure and .- 1-ii.axm" f!i :parag!'aphs 7 5  to ·T,.l ·in��:-v!.d_ve <l Tio�1s lat1on 
i s  · ·friad e as d escribai in paragraphs 14 to 17· inclus ive , except t!:u:t , :t.l;l� .. .  Q.L !'�" .. _ .  
lay operat es and the class  swi tch ad vances t o  pos �  tion 2 ,  for_ 1�5� ; ·;;n:�o1?·€')1 ·t:ti-e 
up:!}er out er contact of clas s can C � o irnr lead l:., .i_o, the T.2:-C.L t,r':l-n§l a·tor � :arc. • .  
The CL relay releas es when the swi t ch - advances _._ :r::·om · pos i t  i cn i. ( or l2h . .  . . . . � . " . . � .. _: . 

. . s5 •. - �-Dis.trict �nd:'· o ff'ice s e lec tions 
-�j.--e m-ade a.11d the · s end er :.-s'�Hcli'. ��· ·: '. · · 

vt�n.c es : �o .P�� it1on }2 as _ des ctibed lrt paragrapns _ l8 to 24 inclusive �- - ?�e : � · . .'r<:f " .,. 
lay :·()perat es and , ft.:mr, tlons . as d:escribed . in p2ragrapn · 25:9 if' - tJ::e� RC- ·s,f.;it�ch · h:as 
no t · aciv-anc2d -:to · pos i t ion 4·; · Wi th the .. s ender s·wi t ch in pn .. 'l i:tion .:12·� .  a' '. cfi"(nitt':":· · . · :; i s  ClQs ed ,  from batte:ry at · the manua.l ·o if"ic� � �v�r the _  fun.d..�m:ent�l . t-fP.:� -s _ tfri.t�' · . 
J.illV re.lays :nonnal 1 - ·con trol · cam· S' ., class ci.mi . . 0 9  s_e;nd. e.r CBJn 0• vf:h1d.ingt· ot: ·th� , •  · . . �­
�G9 .WrP 9 anQ:· O.PL rel.ays 1 the BO . relay'. noJm:i,l, .S €rid �1· .  cam x� . ·ncoH.P�·C P.:ES o '  T .. ..;i, · . . · .. · . . 

BEYOlTI>� O,BF".9 , t·rans1ator .  brush; ccmp�ns��ti1ig � :res ist:;rnce , cont� .. ol cam· · v, · 1�D1f: .. :1 
no rmal , O·'.VE)l' lead. :·· .FR . to ,..-ground fo tbe �.ari.uai- off''.iee (]o .. �e · TG relay ope i·at_es,. in 
thi s  circuit caus ing th:e ore-ration o·f �i?:·e TG�,_l and C� relays s · : .ff.'J1�_ ope1:itt� on · . · � -\  
o f the;. CI- relay �.vances tb'.e · s e:i1d�r' s\�._iJ�ch to  pa..s HJ cn 14 , . anu -�11:uirig �hl� � �d• . . , ·, 
vane� the · · fund. amen t'.:ll. c irct.\H '.i s 'c lo s e£!.· t)1rout:b. . t�1·e TG- :r e :l: :sy h'o ?�a: :L�1g. ·9·pe�"$tcd .: · ' · � 
the - �B.�1 and CI teiay� : anq .: �ho rt  c�i;_ci..�ft:Ii1g . th_(3 14" �00 _ol�ms_ r�s),s �?n.c .��:- · .. .. . !t'his , . . ... '.·;:· 
is ·. tr.a:¢&··· th,.ou� · clas s · ·cam . o� · t11e c� , �: elay op.erot ed -�' an� · � erir,J.e\�: e��am . ·C'/;:,'.· � :�"31 · • · 
guaid: "larrip -���ocia·�.€d �·w�_&;h � �ht:? trun.1< at die iiCI pos l °tlon � �-&l t;>_,� · > �� ·· _ . 

' · · · :; :�66.�· : _w1tn.' . . _th·e __ �$:wi "tch . ill pos i t_i_cn 1�,; - t!le · TG- -i"21?-Y · :r��atri�s 9.v�-:-�t2a. ttpt il the dls:tant ·'opero:to1·- d:epre$s-es - tt·:e d i spJ ,_:\:t ir.ey as s o c1 at e(j_  v1i_th t:."1 8  J� :;. gh t <-.'::t guald 
lamp . T.tia . r·e1eas"8 o f  •(.he CL relo.y 1::rp 2:ra ics ri the D r el3y f::'c.m ba U: e l",'.f  '.) Vilx\d �.ng" 
clas s cam E .  CL rel::.y 1!o nnal 0 to gs..'o�_�nd 3'�� s end .er ;,'!Din H :'I �!1.r!� D �c,::-J�q le eks " un-
t il the. impulse swi t ch ad-va:nces beyond pos i t :.on 9 1/2 through i ts ma.L:E:- con -cac·, 9 
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� Replaq�ng, all '! previous t s  sues �- · . . . / -� . 
�impuls e r  ·cron :n,�� cias·�- ��· tf • tq grotind thr<:\uf[i ;coht-roi can� ·u .- The ope rat ion o f  
tne , D :rela�f �cJ:O-s�:f a �l.i.cui 't in \ivhi.ch the . J:'J? .  reiey" q·pet.at.�s 6 . ·�p.e ope rat.i ort o f  

. .. -the D·: reiay . �l_sH �C)�$�e.s fi: c��x.·cmit . th:rou.f'f1 the� ·D_ -i�t ay ?.:P.er[.lt_ea. •• and· . 4m.puls er 
_ , '- -� cE:itn:· C 9 hr-which t11� ·1mpu?.s,,e..r .svri t c:P.  .ad. v:mc e s  tr'orn·. pos i,tJ�m 1, r�-�'d_und on . cam B 
·:: . : ad:va""lc1ifg 1 t·�: t���_)2'6.� i t.io�1 ,.9.o Wi th the �rr1pul$er .- �v�i.t'g:ti if pos.i t fon - 9 ,.  when the 
_ · d;i:spi.ay� key · is -"�ep:".�p � ed · t�e: 1' G - reJ a;}" · r·e1 ea:.rns 9: · i-ele?.!?. �f�_g: �he T G  .... 1 and . G I  re-

.. lays .•> Th�i- �eiea·� � . . Q'f � th.e .. c� re:i ay .  ,;1o'� e� the � t ip ��d :. ring .. $ ide� _. O f  the funda.--nen­
tal : ci rcui t · · t:hro1;f@i ) ts bre�];t � o c;dtacts  � . s end el- , cams : Q  and t'. cl �� $  qams . J and 
L·, ·to � the ; · 6ontac·t·s_ · · ·9:r  tlle. · impul s er sw i t ch cams � ·· · · · · 

. ... ' �. ·.- . � . .  

87 • The rel eas e o f  the CI' :relay .  als o  closes a ci r�ui t. ,th ro ugh irnpulser 
c am  C. 9 ]'P re�ay _ope_r�� � ,  ·class cai--n K, GI relay: n:o rtria19 ··110 ·.ground_ ::it s ��d:er cam 
!f 9  :atlvancin·g · the Jmpulser - switch ·  fl'Om pos i 'don ·  9 'to: 'p_os it i cn . 10 • -�le. B can 
ad vances · the swi t ch to · n·o s i t ion :l n .  The� D relay · re1-eus:es when th.e . swi tch advan ces 

, J,eyond , ·posi ti�:n1·.· 9 i/Z• '. .., Th� . EP rel ay · holds 0 aft er.· ·the. P ,relay re
.
le.ases.,, :. th:rougi11 

< : · _. itS . J1lak€' : contact , . impµl s er .. .. c:am D 9  clas s �am Il.; · to  g�oun.d . .  at contr9.i . ca:n:Jh For 
; :: the. · s eco:rid·�· t i�e ' the_' impalser sw i t ch is ad vanced :from pos it ion ·l to  . . pos ,. tion 2 

in the s ame c h·cui t as · · fro.m :pos i t ion 9 . to pos i ��:.c:n 10 :> .' the :B. -erun -advgncing th e 
switch to ·pos i t ion 9 �'. - �is<-tJ1e svift c11·-aa_ -v:ances .  beyond :pos ition 2. l/? ;_i.n the 
s e cond revolu'.tion ., the l:l'P i� elav .:re-lertri.fis,e .- The · swi t ch is  · ad v:an�·ed f.r.om ·-pos.1 t ion 
9 · to "10 · in· a. ci rcui t . thr9ugh �pulse!'. carrr-c ; fo, grb1,m( ;thro:Ugh the. D .;re�lay no r-

. . .· 

. mal ; · the: B c.am ndvanc fog 'the. .switch to 'no.ana1:·e Dirrin'g the. r� t�t i:Q� O:f. cthe·: im-· 
- �  prilse1• 'Swi1;ch R.aCc; I �:· . ·impu_ls:es a.re s ent om; t·o ; . the' m;mi::w.i ' o'ffice- PY ,c cmn:e�cting . 

bat tery ' an4· ·g:r.ou..11d.· t·o the tip and rin:g o f  the fm1da��?iJ.t al� ,c :li'cui t > - througJ;i · tr.ie 
· eon tacts o f · the 1mpu).s er· . swi t ch cams , fo r the , · piU'pos e · o f : 9'i3er�ting that.: comb i­
. nation Of :reiays . in. the . manu�l Office which will c·aus e .  th� . 93.lled •nµmbe r -.  to  

b e  d isplayed. at the P.. 6�  I o . pos i t i onc;  

" . 
. . . '. . ··._ , � 

. 
. . . -!,_ .. . . . . � , � . . : . • . . 

· sE3 . The . order . i� v,;hich . thos e  imyruls'es . are : s e1h :� ·: i�-• .  ·s.tat i.� ns, . , thowrnpd s ' 
,hund reds , · tens aitd uni ts • �\our .Ci rcuit cond ificns . .ar.� . � estabI ished. . fox e,d .. �'.-t 
d.tgi t or  . l�t � er dispi�y€d � .  · Each . QTle o f  thes e· c'i r�1i1 t . fi·o�9.�tio11s may: be s·ach d.S 
to s end· nO-· ' ·nnpul se , t o  � end . a . heavy.. ne gati va· irnpvJ.:'s e .  · 0·r a l i gh t  negat i7e im­

puls e s  :F'or e�-r2.m:pl e i ·. to. d isplay s tat ion. W 1  th e f'9 llow i:'lg. .fo1.ir ci rcuit c ond it i<:n·1s 
are_ se�  up in the." 9rd ei , �amed , . · ( 1 )  whil e the irripu1?"¢'x. -��vitch � vances from pos i-

· t i on 9 _- to  'po s i� ton ·:� 1/2 . o,:n open . circui t exi st s 1/ ( 2Y \v�i.1e  th� �wi t.ch advances 
from· �o s i t�on 10 t o.· p_os.Hi.on 10 i/2c a h'ea�,. rn�g?'.'�,:r�e hn1ml� .e is. tr?nsrrii �ted 
from b a:ttecy t}!.rou€)1 . . t:p.B 52 � 5  o:tm · :.res i=s t mce � ' im1:S-..iJser . c::lrri :· � •  impuls er cam Q ,  
terminal 9 .  and SH-4 .. brush -� clas s  c tml  Q0 im:P�J:s er  . ..;q_.·?'.dJ; T��T . r-�1(ty no rmal 9· RLS 
relay op$ rat $�- •  i-rnpu1� er, cams : G and H , . FP .rel�y operat.ed , ··over ·�he rings ide o f . 
the funda"tlental ci :rcn�t t 9 tact<: .over the· t ip s id e �· PP. tela-.Y . operat ed ; :i,mpulser 

· ca.'!l F, to ground. t1irough impul sel" I v' ( 3) vvh,lle the . lmpu1 s
.
e r  swi t c-b advances 

from pos it ion 11 tp :pos i t ion 11. l/2 an OJ?en c i�_cui t '.exi_sts J (4 j ivhih� .the ��itch 
·ad vances from po s t:t i on l2 t o  pos it i on 12 1/2 :a . l ig'h t  negat ive impulse is  -tT.arts -

· ·ri1i t t ed.·· · from batte:ry. through the · -3500 · ov.m· l'es· 1�· tm.1cG , · imrul ser- ca11s .  G and, H.:· 
'- :b� relay operat€d. , : cve.;r the · l'-ings id e o f  the' . . fun.d am011ta·f·:-r. il" cui t ba�k ,pv�r. tlie 
' t-ip : sid � ,  FP .  relay op� i·at.� 9:.:ft1!i'pu�. s e r� e3m :f•; ·to · g.r0Tr.r1d tr .. rolc.p)l i."7!p·�'l se:r. C?ffi . :I;• .  
- In cas e the s tation . Is  :ne t  on a -pa.l' ty l ine ; · ·. tJie fi�;� ·�:'· ��d : thi:t:d. · c:ot1d.· � t ibns· - -�:re . 
open - c i rcui ts • and the s econd. ar1d fou:d h cond lt fons . . C$LlS ?'. l i·g.nt l}.Ggat; t.vq im';',· •; 
puls es  to be · ·t r�nsrriH t c-d � whe:r8rJy the d i gH z3�·0 . i's . (!. 'fo1)1.::.y't?cl , 'a t , .t[1.e ·.R ... b!.:(� .. � ·· 
o ffi ce to ind i cat e that th ere . i s  no par';y d es ig·natlon ·: .. eqqired a . . • · : . , . 

89·� C i rcuit cond i � ions: · �re es tab1 l�hed ·-for t {4nsmi.tt ing impuls es ·� · ' .. - ' . . . ... • :. • •• � � • ·� ,;:c � ••· '· 
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t_h rough · the c ont;act s  o f  ·the · impuls e r  swi tch cams , fo r .the thous ands · d. i gi t in ·· 
pos i t i ons 1 3 ,  .. 14. 1 5. and 1 6 "  fo r the hund red s d i git s  · in pos it :i on .17 ,  1 8 ,. · 19 · 
and 20, fo r th e t ens d i git.s in pos i t ions 1 9  2 ,  3 , and � and - fo r , the- .un:us: ·· _ , ·. ·, :_ 
d i"git s  in pos i� fon 5, 6, 1 · and 8 ·  . The sw i tch advances from pos it ion ·s·; 1/2- . .  · · 
t o  11 in t}le s ecpnd revo lut fon vvi th . the fund am ental c ircui t - open • . -. Wh ile the· -'.. , 
.switch ad-vanc�s: . fx,om pos i t ion 11 t o  po s i t ion 12 1/2 a heavy pos i t ive · impuls e-> 
is · t ransm it t ed -fr<?m . bat t ery through the 52·� 5  ohm· res is tanc� . Jmp�ls er cam q• 
ll'P relay normal ; class cam J, over the t ip. s ide . .  of the fund am ental c "ircui t ,.  
back over the rings id e ,  �:P r elay no nnal , t o  groUncl througp cam I .. .Th is -. is t o  
proviQ. e  fo r the operat fon . oLa po lari zed · relay · ' in g. prop� sed d i s.tan t . two wire: 
o f�i ce s el ec to r ,  in. o rd er t.o advance this sel ect.o r ,  ( such . a s el ect.::r is no t>; 
ye t d es i gned } .  · ' · 

. 90·  · As th_e
-
irilpul_se� switch . i s  ad vanced from po s it ion 1 3  to. po s i-tion 

1 ,  :a ci rcui t ts clos ¢ , ln which the .PJ)V and. .ADV-1 relays ope rate , th rough 
i"Ilpu,ls er cam E, JfP relay .  no rmal , clas �  cam ·  K,  CI relay no nnal • to gr ound at - · 
s end e r  cam H.  The operat ion o f  the ADV: relay advances the d is trict  s elect o r , > 

·:' v -; : · · .� fol.lowing wh ich talking s el e ct i on, res e t ttng regi s t e rs , and return to nonnal 
taks place as . d es c r ib ed in paragraphs 35. to 40 inclus ive � . 

TANDEM RELAY CALL IND I CATOR - na.iBERS . LESS TH.AH ·10,00Q 
9 L i  On a call t o  a _manual · s tat ion via tandem R· C · I '.)  who s e n�ber is . 

l es s  than 10 9 000 . the c l r.cui t operates· as d es cribed in th e prece�, ing para-
graphs ip to the po int where th e d i s  play key i s  operat ed , at · the R· c. I .  o ffic e � · · 
except ( a )  tha.t tne CL re lay operat es .and the clas s swi t ch i s  advanc ed · to 
:pos i t i on 5 ,. ( or pos i t ion 16 ) in a c i rcui t thro·u� clas s  cam C and lead B ,  to  
the T2-CL translat o r  arc . The C L  relay releas es when the swit ch ad vances from 
pos i t ion 4 ( or po s i t ion 15 } , : (p ) :  that the impul 5 e r  svii tch i s  no t advanc ed from · 
no rmal unt i l aft.e r· the d is play kf;y is operat ed . ·and fc ) the T.Alr re�ay ope ra t es 
w}len the CL relay re l eas es ·" in plac e o f  the D relay ,  c .�-�s ing the operat i<:m c f  
the· :E1P r elay .  The ci rcuit in. which the . TAJ! relay operates , i s . from -bat tery .  
wind ing, clas s  cam E ,  break contac t o f  t_he CL relay ,  t o  ground at s end er cam H. 
The TA!� relay lo cks unt i l  the swi tch advances b eyond ·pos i t ion 9 1/2 through im- · · 
pul s er cam D ,  clas s  · cam M ,.  t o  ground - at · con 'tro l ·cWl Ua · 

. 92 . v7hen t_he d i  splay ·key i s  operated 0 the TG and TG ... 1 ,  and C I  r elays 
rel eas e , clos ing . a ci rcui t . in .wh i ch the impul s er svj·i tch ·aa.vances . ., with the 
aid o f  ·cam E ,  from pos i t ion 1 t o  pos i t i on 9 Q, Thi� ci rcuit is th rougj1 , impu1s er 
cam C ,  the' :E� r elay o:p8J".?.t ed y clas s . ·�Dm Y.� r. r :r.-2lc:y :ioxmal ., -�o g;w und  . a-t s end er 
cam H·  The impu.lser switch i s  ad vanc ed  with th e aid o f  c am  B from pos i-t ion 9 : 
to po s i t ion l and again from po s it ion l t o  pos i ti on - .9 in th e s ame c ircui t o . me 
TM� relay re leas es when th e swi tch ad vanc es . b eyond · :pos i t ion 9 1/2" but the F.P 
relay ho ld s  ;:::�s d es cr ibed in the paragra.ph 8 7  unt il ·th e  sw i ·t ch ad vanc e.s from 
po s i t ion 2 1/2 . .  o f  the .  _s e eond r evo lut : on "  The switc:1 ad vari.ces fr�m · pos i t ion 9 .  
to pos it ion · ·l in a C i ::-:cuJ t tTt.il'Ough .. impu:s e.r ca111 C �  to  grori..l'ld at the D :-_e l�y ::1o r.:. ' 
mal •  T:b.e rel eas e o f  the · .FP. rel ay prevents th e aQ.van c e  o f  the swi t ch f:rom ·nor- · · 

. .. :qia.l .a th i rd. t ime • . Each man-q,�.l. o ffice ·wh i ch· i s  tandem t o  th e o ri gi nat ing o ffi ce :: 
is, aS S .i €ned a ta:nd·em co.ie numb er by means O f  wh i ch  the pa-rt iculq.r off�Ce· cal):� : 

· el is  ic;v ent i f i fM  by the tano. e111 opet�tor c Imrml s es . are . t ransmi t ted o.ver <;·he · � · 
,tand em H· c.  r .  t runJr. fo r <U s-playing the .. � ar�,:'. en c od e numb e r  in ad.d i t ion t o  ��ho s e  
fo;r. ti. i$t>lR,'lr;.n� th�, �-� ;JJ h;d. :m.1nfb er "  : T.i .:. c  ... , J:."ci. � 1' :.:.1.; vvhich the im:pUls es are t rans­
"'i t te<L is t and em tc.uf-� 1» tarid en  .unHS " s tat ie-r..3 • thous and s  9 hund reds �  tans <:l-11'1. 
uni ts . 
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· 930 Durin·g the ad vanQe. o.f tht\ impul s (:: r; - sr.i t ch.··· 1r-tm;·'\)p�ftfon. i ·
· t9 · pps i-

t ion 4 in,cl us i ve , four ·; �frcu.i t :  cond i t ions a rv es t ar.i l ishcd .<for ": tandem t ens , 
acco rc_ ing to  the s e t t iii€ ( o t� the A ' regi $ t er ( a::rc  A�o l- • · as · req1:�i rcd ·�' - · The · impul s e s" 
for tanq, em un i t s  u.re t r��nsm i t t ed dur ing the uq var..ce · :from po s i Ho:q. .5 to p�s i t �:: n - :  
8 inclus.�ve , accord ing t o  the s e.� qng o f  th e, B :reg5, s t er · ( arc B�·5 l • �he im_r_Jul� es .. -­
fo r s ta..t i:ons •· thousarr:J� ;; � hun·r:r.sd,s ,: t ens' . apd, -uni.ts· d i gi t s· ·ar·e t l�an.sm:n t �d: ," :talk-
ing s_eJ ect i on ,,  're s e t-t·ing . ·1· egirs fo'rs ' U.nd s rnder� r,ctu,rns · ar,e · .:111' c-ompl e t ed as P, e!3� 
s crib.E4 .. · in pa;rag:;."'aphs . 8'9 . and' :9.ch· · 

· ·· · - · 
.- ,· .. · · · . . · ·· · · · 

..... . � . . . . : .. � � .. . · . . . - . . 
. . ·' 

OPEP..ATI1W OF 'l'HE T nrn HE.ASl1P.E AND AL.b.F.l'-1 C I BCUig:' Qi•T :n ;:G .:. n CA.LIS " .. - -· --- ---....,. -

94�_ , . . ;�ht1:�.n�m��o-i� t ime· 'rileus u1� e .:tl'.lcl i'1.lsnr: .c i rcm i_t ::fm!·ctlons a.f� ' cte�:c1�ib�d . 
fo r T ime :Ieas-u:r e q.n,d - .tllu:rm : :pa1"agra.ph 44 � . r�i th :: h e  fo Ho-.:Jing e:x9 ept io�s·c .. ·· WbGn . the· : . 
regi s t e r  cont ro l  swi t ch ent e :·s po$ i t fon · 6, · ind l cat �_ng tho.t the fourth . d i_gi t O J:. 
the numb er has been d ial ed ,  ·�b.e SKS relay opera t e s. from . t .s. t t e.ry , w in9;j.11:�f ·clas s . ... , 
cam G ,  con_ t rol cam . .D s tr.e.pped :terminals. 6 'to 8 ·incius iv� and_ nc-4 .. b·1•ush_, :to · gz:-�u}�¢ 
r:.t the nn:r ·r.elay5 operat Ecl a 1 f the · - tJ.me · meusure si.�d t·��h has st €;pped frou f0'.rirdri91· - � ,. 
5 ,  1mt ·rio t b eyond : t erminal ll � .  the '11.1A r c la�,. t_p$r�1 t�s  s t cp}_) ing' the t ime me.[\s u:t� , . 

· 
swi t ch ·. to tentifotii' 1? $ · The · Tt..IA. r·e1 0.y ·rci eas. e� as th e .s-,;;i tc:Q. . ;; t eps from t ermin -�1 
11 i �  the ' SI(S r el ay  _ has no t ·c,y th is t ime b e.en :rnleas cd . The m�s· rel2�y d o es ,.. : 'r.to t  
releas e unl �.s s th � �c . swi tch htts : st epped _ to_ te1m. irial 9 $  · 

9 5 9  · On t e nninal 1 1  w i th ·  th.e SI\S. ·r--el ay operat ed. , a c i :rcu:t:t . i s clos ed 
from batt ery· throur:.h th e S 1.rP_. mat ... 11et .; SKS . magn_e t _9 SI<S reloy, - opc rat Ed , c·onfacts: 
o f  the 149:_H int enupte r ,  s t rapp€ct : tenninals � ·  12 t o  1 5  in cl us ive and I'I- 5 b rush , .  
:MS relay ope:ra.t cd. to ground through the T!-.fo. and MS L r elays ·, no nna1 , ad v&nc rng· 
th e sw i t ch one � tcp each t trne the inte rrupter inalrns an9- :t? +eaks con.tac t , When. 
the sw i t ch makes ten-ninal 1 6 ,  suffi cient · · t ime fo r the d ial ing o f  the . s t a t i ons . 
d 1 g1 t has· e lrips_ ed_ • 

9& • · In cos e . the s tat i ons d i gi t. i s  d ial ed ·be'fore th e time. meas ure S\:Vi t ch 
makes te:lminal· 16,  the SH regis�ter advanc ·?.s s t e:ppi�1g the RC. swi tch t o  te:nnhial 9 · 
as d es cribed · in parag:r:a11h $-0 • · In cas e the �  s fo.tions d i git has ne t l- een d i al ed· 
when the ' __t1me rriea3ure. switch s t eps to t e �m J.na1 · 1_6 , . the , RC swi t ch is s t epped to 
tel'm foal · 9 through · th·e · EC.-� b:rush and s t rapped HnnJ.nals: 2 to 8 inel ::i.f;;'i ve , through 
t e1minal 16  and the H- 5 .  brush , HS re1a:V'· o-oe riit ecl , · to g1·ound at tb e TI 11.t.l. and HSL. 
relays normal 'a In e i  the:r cas e th e SIIB- i·eiay re}. ea s es 1 th e t ime mBas ure c i rcui t 
cont inues t o  funct ion. as des cribed fo r T ime � :: easure [ind :�l ('ilm 2ar.agraphs 44 tG · 48 • •• • . : : : ,  • r • . • 

97 . The co in sender t i:me meas.ure anci ·alt:�frn c :lrc·t�lt  fun.c.t ion� q,s d es•;. 
cribEd in :paragraph 49 :wi th the fo llo>.ving e:.;rne�p t'io.ns : · t1;·� SKft _relay operates 

. .  � ' 

as d es crib oo . in uaraP'ranh 94 0 I f  the t ime· 1-iH�as ure S'Wi tch has .. s t �:;_)p ed f�om t e :r_; 

minal 4 ,  bu( no(be;7bnd"' te':rrn inal 8 ,  when the : Siili re lay ·O�;?erat es � a ci rcuit ·
is  . . . .  �- . : · 

clos ed in wh ich the · iMA r elay opfTates , t1···ro:l:t@J. thc ).1.;.·�3 brush and � t :cappEd t er- : : · · ' � 
m1nals 5 to 8 · inclus ive ,  t}).e SKfi :relay o pt tf:i,t; ed 9  to gtoU.nci . . t41."ough G and HS L-1 ; · . -
relays no nnaf. '.J.'he. op01·at ion o f  the Tl.�A i'elay clrJ s e s  a c i f·c:uJ t . thrqueb. the - · 
S TP  magnet- and the TI':Ili.. x �lay ope rat ed , s:t e};i}inz the sw i t ch . to f._e rin inal· . g .  Th1_!3 < :_: · · 
Ti.IA relay rel eas es ·v1hen the swi tch ad vane es from te:n1i:! naJ'. 3 °i f �he SI@ :rela� 
has no t by that t ime· release(}_ . �rho S�� r el.:::s ) , oes not - :ccleri �e · ®:-i-. .  �s� · :�he ; RC 
swi t ch has s t epped to t e :rm inE�l 9 ,  ·,:: i th . . . the � :ih�. relo.y· 0pd l"'a t cd.�• a CEC.U�:t 1 $  
closed from bat t ery ,  wirul �ng o:f' the ,-J �.t:' r10·g::-1e t � . c:mta�t � 0£ t�?e 1�9:,H_1" J!2. t!3�1Nfc·" . . rupt er , SE:S r�luy operat 8a. , s trP.'pped ter;,1 1nc:1 s 9 t.o l �- _1n.c .1.�s .:..v� . t:��u. J .L - D  r.1TU.Jh , 
TUA relay no nnal , , >IS rel::1y (rpe rt�ted 9 · tt'J ��·:t"oui1J_ tb ::o u:�b the 0 and 1 t::J1�1. relays 
nonnal , advancing the swi tci.1 o:ne s tep each t i1.ne t}-. e int errupter r1a1ws and b reaks 
con tac t .  
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98 . Wh en th� - swi t ch !Jl8l'.:e.�- t �:nnh121 l q � ,t ime s ·uff fc i ent fer the d iai'""! . , · 

ing of th e . s t d.t ioµ' s d-.ig-if has _elaps ed. . · Ii;l cas-e 'the s fat i0�s. · d. i gH :has been . 
d ialed :ti.efo re t[.Le t ime inett� ure. syvi tcl':i . 

ent .e·rs po s i t ion .)39 . the ·RO 'svvi � ch b:as ­
s � �pped to termimiJ.: : 9  t1.s - _( f¢s.cri'b ed in · :Pq:dgraQh ·:' 80 � 'If :the s t.at Hms d i git . 
ha� . no t . . been d i q_l ed · �Nhen ' the t i:me· ·�neas rire .sv�· it ch mai�es t e nninul · 1 '3 ·., th e .  EC 
swi tch J·s s t epped . t o. t e nn i'.p.al . 9 : th rough . th2 RC-2 ' bi·11sh · and s t rapped t e nn-inals 
·2 to · s 1nclus i �1� , t e rminal i 3  �nd the H -5 b rush , b reak c.on.. t ac t  .o f  th e' TM.A re..; 
lay ,  I'JS. relay operated . t o  ground a t  t�e (! 3:nd �.1s1:�1 . .  reiays no rmal • . 

99 • In e i ther cas e the" ·sKS .. re luy r e i eas es  wh en · �he HC swi t ch � teps 
from t e rminal 8 o W i th the SKS re lav rei e 3 s eJ. ,  the t irne mea::s ure s�vi tch con .... . . ..,, . . . .,· 
t inues to funct ion as d es c ribed _ in g·axagraphs 51 to 58 �ncl us i :v e • · 
D IRECT &�:U: 'l'JiHDE- l Ra C �  L .,.. · l-TlHFZmf 7·10.F.E TFJJT 9 9 99 

.
. . 

·
.

. . 
• .. - -

" ' 
lOO o · on a · call to u manual s tat i on via e i ther d i:rect· o r  t :.md €m '1� . c . r .  

fn:r a t11Jmb er greater  -than 9999 , th e · s end er funct ions as d es crib ed fo1· "Di rect  
ftday· Cal l  Ind ic a t o r "  aYld . as, d es cribed - fo i: .  1 1Tand €m R elay Col l  Ind icato r1 1  wgh 
th e fo l lOwing exc ept fons . io r nurn'b e rs mo re · than '9999 the d. i, al ix:.g 'o f  th e f i f th 
d i gi t s e t s  tl1 e SH regis t e r  and . s t eps th e I�C sw i t ch to t erminal 7 .  I f  the s tat'ion 
i s  in an

. o f fice w i th no . p<.u t;r line's ' th E� ad Vance o f  the SH regi.� t er clos es a . . 
c i rcui t f:rom bat t ery , wind ing o f  t11e C'l' rela�" •  s t rapped t erminals  1 t o  O in-

'. elus i ve and. SH-2 brusJ+ 11 .� _ t e nn inal and B·· 2 b ru�h , t_e1�m ln2�l 1 and TH .. ·2 brush , 
lead 4 ,  t emi inal and Tl-SD b ru.sh , th e . F.A :r e l ay nonnal , to ground on th e arma-" ture of the �I.'3 i·el ay opera t ed , ope rat ing the OT relay o 

-

101 . - I f  the ·s tat i on 5 .s in an o ff i ce w Hh p3r ty Hnes , the ad vanc e  o f  
the S H  r e gj. s t er cl o s es . a ci rcui t t o  grou.n.d thr o ue:h the wtnd :!..ng o f  the OT re-
lay ,  and :J.'i-SD . t ranslator  te:nninal and b1·ush . as jus t des cribed , · excep t  that 
i t  pas s es th rough terminal O and the H-4 b rush , t erminal l and the TH-11 b:r.ush t 
and ove r  lead. 2 .  The OT . relay lo cks - to .grourid on th·t� armature o f  th e TS- 2  �e­
l ay operated ·  The opera t l cn of the- O'r rela�r in e i ther cas e cl o s es a c i rcui t 
from b at t ery th1·ough th e \dnd ings ·. c f · the CL . r e l ay aml cias s ·swi tch P.. ma&"let· in · 
parallel , cl as s  cam D ,  01f r el ay ope r.n.'t.etl., :.t o  g1· ound on the annatura c f  th e TS · -2 
r e l ay ope rat � , ad vanc ing the -cl as s - swi tch on e s tep· t6 · po s i t fon ; 3 , ·6 . · 14 ,  or 17 
;:i s  th e cas e m_ay b e  and . operat:in g� the C L  relay • · Th e c 1,;  rela.y · . r �l eas es wh en the 
tlas s swi tch advances . _ 

· 

� . . . 
102 • The ad vance o f  the c las s swi t ch c l o ses a c i rcui t , in wh i c:1 the 

flC swit ch is ad vanc ed from pc s i t i on · 7 to po s i t ion 9 �  'Ih.i s  ci rc·ui t is. fr om 
bat t ery 44-E res i s tance and . w ind ing of · t-he .01r .. �2 · relay in mul.t lpl'e b.;reak con'"" 

tact of the RC magne t th ro urh the EC -2 . . brush ctn.d s
'
t ra:pped t e.:J:m inal.s ·2 t o  s�·: -

1nclus j. v e ,  clas s cam H ,  CL r elay normal .� c on t i·til cmn C ,  t o  ground' at - _ the' 
�S-1 r elay ope:rat €d • The ad v.'..n1ce o f  the c las s swi tch caus es "imjnils.es:: f"o r  .. thii' 
f i rs t  numeri cal d igi t ' to  be  t run sm i t t ecl fi rs t  on ·a d i rec t H11 C • I •  c all , 8.:� . : - . · : ,. ·, :::.> - - . ' . - . . - ' • •  - · - • ' ._ - . . ... -- '.; · ' to be t ransmi t t ed immed i at e ly fe l l owing the impul s e s  f0 r o ffi ce code  on a · ' · ; .- - , .  ' · >  

t and em R· C ·  r .  call � ins tead o f  impui ses . . as . ·would no 1mally be . co�� rqlled by. < :· · 0; : . .. . 
the s e t t ing o f  the Sll r �gis t.e r Q  . . 

·
· 

10 3 •  The c l rcu,i t . cond i t i ons nece s s a ry f o r  d ispfo.y i'q.g Q. i gi t  l · �15 ._ - · 
con t ro l l ed by the se t t ing o f  the 'l'H re.zi s .te r ,  a:1c.{ e s tAbl i shed · in po s i. Hons� 
9 , 10 , n .  and 1 2  o f  the impuJ. s.� r  svri t ch ,  for _ th e d igi t  O as, , c o.nt·:t" ollea_ by 
the s e t t ing o f  the H r e gis t e r 'i  in po s i t' i o�1s 1 3·, 149 · 1 5  and · 1 6 ,  fo r the 

- �·�/" . . . : . ,· : � 
,. . 
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•. ':' · _ }  
h�reds d i·gi t .· '.�. fJ.'�ttol l�d· by :'· '.the. ···ng· o f  th e tens r e gis.ter . fh pos i­t ions 1 7 , .. 18 ,: i .g ·flP 2 0 ,  fo r ·the .. teg� ,jtgH, a � »  c.on'.t rolled by th e s et t ing 
of the units regti;.�:er in po s it ions '� . . J.£1'. 3• and 4 t..nd for the units d'ig.it as cont ro l'l ed by t�� ·f>e t"t ing o f  the 5H'·•�?�ter �: -. ( arc SH .. 5 f  ln pos i tions �. 5, 0, .. _. 7 •· and 8 ... . · · - · · · - · , · · · 
HIS CELLAlTEO US _ 
OVER:t LOV! cmTD ITIO!� �.- .. J• 

J.1ISTRICT. SE�C'ro,B .. ; . , . -� . .. 

. lo� .- With - the sen.d e� sv;it�h. in po;rH-ion 0 and th e con t ro l  sw i t � '.  r· in 
pos n··iqn 3, �J.'l()·uld _ the d is tric" � el ec.t.o_?; go · to t he overflow po s, i t ion ·l ur ing 
t runk hun t ing,. · the·  puls ing ci reu if is ,pened ,,!t.t:- n  the d is t r i ct · ad. vz.nce _ frnm 
the · ;,�.ele_cc�i_on�· . .aeyond " pos i.ticn • .  caus 18;� the rt� l '·.,ase of the S·end.€ r� :t.,·11 SLP ;;  
and,..)U.S . re�l�ys� . '?:he ·rel ea:s e o f  the s �  :r elay ;�u. --mnces the EC Sw i tc1�. � -0 po s i.-..:.. 
tion, 9 , as .d·e·sQ.�i:bed i:ri paragraph 41 f°f . no t  cl ready ad.van:cec� to tha.t po'�: i t ion � . 
As. the d i s'trfct swi'tch con t.inues_ t o  ad vance t.o th� o ve ri'l m; :po s i t  i on f:Cc und · is 
rem-�ved. from �he l ead �.ES T caus ing , the ope rat idn . o f. th e T-1 i·elay and the re- · 
lease o.f the T relay • .  lit .  pos it ion 9 _ a c i r,cuft is  clo s ed  from ground throu,gh. 
the T rel�y· normal. · t·e1millal � and HC-2 brush , to bat t e ry through the I�C magnet. � 
ad van·cing the RC � switch to · pos i ti on .  O •· · 

10-5-a . Wi'tb the RC svii tch in po s i tion o :  a circuit  i s  c lo s ed fror, . - bat tery � 
through- the· s end er c·on t ro l  R magne t ,  cam · C ;  terrn ir..al O cmd nc- 1 b ru�h , to 
grounQ. at . the : SLR relay no rmal , · ad vancine th e s end e r  c0n t:.01· c�' •i  t ch t o  po s i­
t-ion 5_._ . �; .. the control- switch advances  f r.om po s i t ion 3 to pos i t i o n  5, 'the 
regi s ters �,re ·r�set a s  d es c r ib ed und e r  thi s  :h ead ing in parc'.:lgraphs 36 �md �w . · 
W i th  al.l. :regi s t ers normal the }�0 swi.t ch ad YTances to no 1mal caus ing the . s�rider 
control G\o�i tch and tho s e.nd er  sw itch to  return to · normal as d e s c r ib ed in. par.:.,- ._ 

gr_apbs :39 .anr· 40•· 

0�·�1ICE SELECTOH 
:� . 

106·  . Should : the office  s elector go to ov er :L'lO\V during tru.nk h im  t ing, 
o n  a call to a mechani cal o f fi c e ,. reve r·se b at tery is  connect c-d to tL e . furid_a.: 
mental ci rcui t ,  when the s end e:r :iw i tch onters pos H ion 12 , "Trunl\: 'J!es t"  • · . 1.l:he . 
TG  and CI relays Oj?.er::: .. te  and t11 e s end er S".�: t tch ad. vo.nc es to po s i t ion 14 as d es.:. 

. cribed in paJagi;ap:r: 2 6 ,  except th<<t the c u:r r 0n t  i.s ln tb. e oppo s i t e  d irect 1.0n •: 
In: · pos iUo.n . :1:4.- :_t)?-� , -:t:und.amental ci rcui t j.s _ ::�gain; c· ·� os ed. throilfl1 th e i=> '11P and O�}� 
relays , _ as d esc:r ib ed  in pB.n*raph 2'7 e ;�ct:�pt �hat th f.? c t.::.r rertt f.lo.��s in th e . 

oppo s ite d irect ion 9 ope ra.Un g ·L o th  the f:, ;f.P and o� L r e l ays • �he Of'J., r elay . 
operated •. locks througl1 i fa) 6400 olTJ) wind ing, to ground on i ts a:rrnB t u:i e  t:h ro uf:t' 
th� : lower contacts o f  cam. IC ·< .J . • • 

:107 •· The o:;)e 1·atio.r� of the Oi!T. i· elay cl os  (;s . a ci :rcv. 1 t in wh ich the 
IA and OV relays ope1·ate .. 'fhe c i r cuit . ln ,,. ·h i cb . .  the 0 \f r elay opera t·es is h orn  
b a t·t e ljr ,. wind ing._ cont rol cam l ELr>d s end er earn l.'>. ,  t-o ground t!:i-ro uf:h t:b e  (; "' J  ... 
relay operat·td e. ;I'he O V. r elf��l 1 0 CkS to {�,:r0 u:nd th :t oufh con h o l  Cam 111 • fle 
ogerat ion O f  the O V  r sl2y clO S cS 2 b o ld. inf; c f rcu it · tli rou�gh th e w ind i ifig O i  tl;e 
C �  relay; .  OV r-elay opc rLt ed , t c  

· gro i..md . at con t rc l  ' crnn T •  The cpera�ion o f  the · I:t:i. ·reluy. connect� t·he l e4�-::.d fl' om  · th.e O co u...iit �ng 1· E�lny � .  th!'·ough �he · l .i>. relay · 

. . . . . � . 

-
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J:����;;;��; 1.i· ���,��;�: '. � ��f''�r'. . operat ed_ ;  . _ oo�; t a�t s ..,� o f;,, �tii-n ... L-�·-STP ·r2J -&\7- o"- e-'l'.·at�d1 · to fr:Srr".;i�:(f i r�1"o "·:i:GL - c2)·1 I · �}'� : . .  1 0- ""' c; t- -� t"h ' (' � " '!."�/ <; <t '! ":" · · ·· ·. • .  - : ..y  � - ,. , . �_ ' ,_ • , - "-_ ... � ' · . � 'E.  . 1 - ;  :t ! . : • . . ..,. : .� 

. t f 1" � - ... , ,,... ... � .  'j.�-4 ' '!";.• ... "'-=-\:.. . • � --o "' -· " ' .. . . 7,,ff49i ... ,. . .,.y . >4 - .. . .,,, .� ( .J.�J ..._, \.} .) �� �.) � pe_., . .:.. . :i,n g :_; -i,i,� � �) .  _ _ ('.o.up . ,:1,·.r.1 }� :r e�. :::tr� ··· 'lfl:J p. ��m.. ' � -t-� .,.1 ... a I :  ... . · r,- -1 .-- ·o: . .--1· n.<" p.<:! ' a c 1· � "-' • I ' • 
L c on1 f: ·o·ir· · :-;..r.:.·1 � £�:--, r :  ... j.;_�.!- .,: ,,:_ ·· - ;;. - . .. . • ,,. ,. · • • . • 'iii-�� i"'-1 ·1-: ' :�-- · ·- - :-t· :·�' ,, . "· .-. , !'41 ; �- ...: � . _. : . .  • CU1 · -�·omj r16.t t r�!�· 'in.�''."_o"t'.l�,h'.� f.;}.xe•{';ft;.:·d J.f-1.-�J- �;'.;;�)u �er .. �fe r·�--t.o-�:1.'�·$;'].l}')� r� f� t�-.-.'...-G�� " -- . . . . : 

• <;.:W.! · "' 9  ·. · .,, � .l.ai.f b ·) c .,-� ., 1..:eJ, ·.::o · gr oi�l1rJ thr l :l;,i\  .. r . . . . , ,,., .,, ....... ,11 · }� 1 · -0 '� - �r.-:� · .. ..-..-." n�:ri t1 �·- .... on · -... . .... . , . - � �� � � , ;·J."- �t- .. . . , .. .. ' ... � , ' ;.:.>  -·� ' : '..=-... ,.,.� c.:;-· t: •�;,.;: ... � ;;� �: b. � .�!sJi: . .- ·l,.(��:t:� �. t�41 """ .. � �  · .. t rol swi tch t o  p0s 1t i+Jn· 'l.- a: · · . . .. . . � : 1 ·< · : '<- 1 'f"' -�· """ �·1 J .:.- . �  · . . ... � - �  . .. ... .. " : , . .  " 1  •· .! 

can Q:o�� t�� ;:! t ���u!Q :!1:11�illio���l t��: ;�;;;�ill��:��:fi:��{�;i·f f���rii·: ��·; , , '. ; 
throt-:.g11 cam �· � :the opern. � J.on o f  the J-.JJ'\f re1�;y·· i} ! a )  ope1t3 _�. �he ·;11'H 1ead:; .. r��:�j....: · : - - · 
le.2s irig the S TP rela . . ·c· r:r>"d 1;'h; us- ca113 i n{;?- · ·fh f) o·ne 1"'a· . --" · 1· 0 -... · o· .(.· . ·:7i.>t'_ ¥·er:·�\:t��: .::<£_. ;;;;i .-�. :� 'o· ��- r· : e·1 ·�";: · · -- · . .-.. . .. . - . - . • . . ":} ,. ·- · · . .. . - � ........ . _ •.:.J ... i. .._, ..).'-' -- _ .,, _ .L .t. ;;!.. . \/A.� J.. ii..t ........... y ::c.;:....,�:.,l.�- � - -!"' ·....-v. 1:.:> • •  ( l) )  clos es a c� x· · u -1  ii t)p•p\J.· "h f>f"l1,;. "'· o :  t; -: .. -1 D -:: d v -'n0;; ·r1 '"" t1-1e"" (->�:r t �o-r� -�-<tfch. - ·tt; · ,  . . . - ·-' ·-· 

��;����it�t��t��{l�i�r����t�l�����ti��;�g�f :f £���!e�-�-. o f · · th e d i  -3 t!ri.c f�' �- 10Jihe :1�dfv<fn.cP� · .er+' � �}'�0 '.A � f{t��;;� C'ti :.;ehmq·e5 · th e - ·s E;n<i�:t'. 1;"·relwY· .� :· r1.h=e· · 

l' -; . . ·,• .. : 

-
�· .(£• ·· 109 0 In pos i t ion 1 6  G 

wrnd rng o r ,  th� � -3- _ ccun:t in g  · r_ela,y \)' •  J.ee.::t, C ,  · O V· 1.'€.tty c.p.�:rqtqd • ¢.ont rcJ cam N ,_ 

1� . .. �t: . . :°,:a-::��r:::�:�s�:;:t::�::��:0�:.:,a;.�r1::�/���f i.��(Ji;; , .
· 

' 
sho r t  c �  rcui c�d riy gi·:ni�d- - in · t1:ie .<ki slr'fot- :c(�rir.. ec·t·s�r_ ·;�; o �¢ad. :tiT'·� ; � ·tX::�d':{.�by. '. ffaus.- . 
ing the a 'J ·i e Trta t G ri::iJ �-a.:- C? · '")rvl · O �; �Tut. i o:r1 6 ,&• '61'· e '"' ; �'.P . r�� l · ��; .- :.l_ri ..,: 1 i .. '. . ..;N � P-� i--:0 ;atvr· li Q· . 
rei'ays ope;� te . The -�<;pe�at :;� _t o :f· '-d1r· Hi-= r61a�;. -. �;;;,�_�, . -���-;-:; '.::���dtme1:��:�·1?6ifi,�.lA_t�,;· . .  
releas ing -�he d is tr i c t  1 l'elay , z t ep:p i ng the d. i s t :r i ct in the ·o)· e r.f ::i:ow. ; :p�U·io.;i • 
Th e  oppr-:. • ion f .... om ttJ i <"' ro i T1• 011 as ri e•· Cl":i  i-, e-" j r1 1:J'' r a r:.";f aIJh S  ·,1r-tit- ·· and·�·:of::'/}56.;/ '. . . .. � U· <.t, � .l .. · · -�  .. :! ,....... . . . li ... \..A.. ,:,:) --:- · · · .... U: · · "· .' ... u. ) � .b . � ..r..\ ... . ...... . 

_
., . :· �� " · , _..,. = ."" . 

· . · th·¢' ·o��;� ti.�!0i1!� a!1:����f ��Zci{� � �:9�,'.��Ptt�:���11�' 9;� :��i�����\�.���:: a�a·; .: -. 
..• Q I_ . . r��a.y� -�!l 'v9H t icns l2 .  ail<:!. 14_ • .  shµjits  : ·th e 40�K. resi,s:�oi1ce 

_
_ ; · 'tn · o rd e·�' i •1i�.1 ope;ra�·e 

...th-?:" ¥1.itr.�i�al. volarl.zect.:: ·rE)lay . .  iii )!)J� d'i �tafrt · -tw.o . \vi r?" 9Jfic��: gi�lecti;J,r_\l.!ii.:f . ..  � us,edr. 
,,.I;Hio1<1?��· ' 0EIP��; . . .  ; :  .

· . > : . . . - �  :; ,_ . . . . . · . ,- - , - . .  - - --� -_; - ·  � �� � · :;. · � !. ? ... L) _·-,.-
,
.f .. � - . 

.. J ,_  : . .  , _U .J' ., -�·�".· _. . 
- � · , , ' · " .. , ,  . . . : : -. :- >. -

. '  � :;·� 

. . · r  :- .  -- J 12. ·· sho uld the·, lnc;omil�-€(s�l�ctor.  go �-o · �·y�·tI�tovv : wit11:· '.��·; : :�-�i�e; , ··1� . t �: '  
pos i t lbn 18 . and .. t:te c;or t.:c9 l ., �·,j.;i foh. · i.n pos h ion '-1 � . tne fundcifrer.tt'al . .  ·c ::.rp-y_i1t·;jS 
clos ed from : bat t e.ry anc1 gro ·rn1d.. 1r{ 'the. inco�•1 i 1T,.,.:. c i xb}i t 'throuh:Yi;:· the ·STF -� snu 
·
!��' ·.:���Li�1!:!I�!,�i�:�����1i:la:1� :��· . I��:����,g�i:m���e;i!f ::t�t · · 

. .  · in9oming · _ tq : :the ·aWLti- _t ing trunlt ·01o�uie j)OS i t ior. .• _· lf-h-� pola:r 1 z�::L ; rel.a��- in . 
� .  ';r the .  "df$ta.;nt - . ·two wi re of fle e·, i:{ us eri", .. ; 6Js o· . cpei.at.es- · 1 �  · thi �. G�:r'.Q'lli'.t;.\.l!-..:M. V?nc i·ng, . 

the_;· .s�le¢h5r.  · from the '1 �:ti el ec£�o.rr - �ey6�dff IJO s.:i. t:j_ or J · =  TJ]_6 O·i-� r.el.0.:57:� · operat ed , 
locks th rough cam K to - .gr,C:u,,"lfl . • . ·�ht L- r �:�.:?,,y- Dl�.er;;:ift �;s t?  the , ·'t3 81nt� _ ·g1�ound • 

-
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1 1 3· 'l'he ov rel ay opel''-�tBS through earn E 9  ·Cont rol C@'Il Lt. send. er cam 
K ,  to p·om1d. th:cou€:1':t :;he mal�e ccntact o f  ·th.B OFL r elay '  The C! rel2y operat es,. 
and the OV �el ay lo cks in a �I 1·c·ait through the OV relay operat ed ,  to gro ur.d  
through c am  ' h  Ph. e  ope:ration o f  the I A  r elay cl o s es a - c i rcui t  in Vv'hi.th the 
0 c ou.."1.t in g  :".'el 3,:Y� O�)(J·a,t es 9 as d e s cribed in JF:lragraph .106-• The ad van c e  c f  the 
inoomi.ng s e lE-t.Yc n r  o�>�;D_s the fund. a.mental c i �crni t ,  releas ing the STP :rela;y . and 
caus ing . the opera. t; i o11 o f . the EO and :.m :relavs J �11e o'Derat i on o f  the FO r s �  
· 1ay clos es a c :1:;,·cuH'9 :in wh5.c1i. the X.DV and �ill-V..,.-1 relays opera te 9  th :r.oi1g}1 Gon­
tro l ca'1'1 Q, !A ,a�d Zi:\i l'e·lays opel'at ed , . tc g�o ur.d. G The operat :. on o f'  th e .i'.:OV-1 
relay opens th(:i FE :l etJ. ') and ad vances the cen t r a l  swi tch t o  no s i t ion 5 .i The 
ope rati on o:f ' tii e- X:CfV J.���iay ope�s the . . SC. 1 e�1d , r el eas i,ng the SC . rel ay ,  ca.using 
tl1e ad ynnce o f  t11 e d i s t ��ict s el e0 t O r .  

·

· �
. 

· · ·- -

·
�  

1 14 ..i  . The ar.17a:nq e, Q f the ·d is t r i tt :· s el e c t o r : �e l eas s s th e s end er 1 r e - . 
lay caus ing the . :r:ele4s e �of · the SLR and "?rS , re:� ays n. · Th e operat ion o f  the '.d)V-1 
r el ay  at�. vanc:es ' the  s end e r swi tch ·· to ·pos·i t :l o :ri  f?. e  The OFL9 I A ,  O ,  BO , ·and :FO 
relays .r e l eas e vYhen .the swi t_ch- ad vanc e-s frcm pos ). t ion 18 . · In pos i  t i.on · 8 a 
c i rcu i t  i s  cfo s ed from .bat t e ry·  th rough th·e d i s t r L - rt 1 relay ,  -o ver Ieaa: · :v·T ,  -
in- which the- S �0P  ielay o p e :::-at'.8 s as d es c ri·bed in :p·a�agraph f/J • Th e- -co 1ii1 t i.l1g _ 

. .  r e l ay s- · are op�!'at ed - and t!le di s tri c t · advanced. t o the o 7erfl ow po s i t ion , as 
d es cr i b ed  in pa.ragraphs 10 6 and 107 e The cpeu. t :on f rem th i s po int on i s  
as . d e s c:ri bed i n  p aragraphs 104 and 1050  · 

Pnr,,L T7: - Ii'T '. ' - V  ptrT S'"" !'i� •J.l. 1 . .  J . .•• L _ 1,, �-:-;S 
11�·· Shb u lct. o:p.e . . p.rel.i.tll ina:ry pul s e  he t ro.nsm.Ht_ed over th e pul s ing 

ci rcui t b e fc re d iz.l ing9 du'e to ac cid ental d ia.l ing O I' ar.y o ther .  tEmpo:rary · 
open c i r cui t ,  the L regis t er i s  ad v  . .:mced t o  · t ennir1al l -;  cl os.ing a c ir{;ui t in 
wh ich . the PP relay operat es , fr om bat t exy ;,  1-L� relay normed , lOOO Or.Jn \7 5.nf.. J�g 
of the PP . .  :rel o.y ,  t e rminal . l snd . ,A .. 4 b"J:'ustJ. � HA r elay no :rrnal 9 to  gMuc.ri 2. t  
the RIB relay opera ted. � T11.e .Re magnet 3nd. the o:n"',.z ·relay .hold in a � i nrni t 
th rough t·errnilial 1 sr�d J�- 6 . . brusb ,;  ssi:. reJ·ay no :tma1 ··,

· 
t 0 '· g:round at· th e HI.8 

r elay ope :rat €d ') thus pr event ing the advan·ce of ·th e  RC Si.d tch from n o:r!Ilal •. 
Wi t}:i the PP relay opera�ed ,. v:1hen t�e L r el ay nex� ·· :r e l eas ps , a circdt i�3 
closBd f rom bat t e�cy · th rough the_ !:> ecomla:ry v� ind ing of the mr-1 relay in p2.ra­
l l e l  wi th the · 5s ob:m :r:?. si s ta;::ce"" _1 5 _o}n.n wir:d. b1g and malrn contac t o f  t:'J e PP 
relEy , no rmal te!mi:r�_a.l and RG=-, S  b::i:'u�h j viind ing o f  the _ EA r e l ay ) ·: Rl8 � e J.. 3y 

op er a t ed , L r e l ay no :rnal :to . €;1'0U11.d at _ the T- r sl.ay Of·era'�8d , operc t ing: ·tb e 
BL r elay o pen i n g  the c i r cuit th:rough the 1000 6J.::n1 ��Find. i l".g  o f  the PP �� e.L::.y " 
The ?P i· elay h o ld. s  tt. ro u€)1 i t �  1 5  or.1Jn -;-,_' int ing , 1;t1 t L:.  th s J"' i· al ay r ec::;:i 21'a t e s  (l 
The Eli. re lay holds d c..r ing · >.;he s e :· i es o f  impU:,., s e.:> co1·:v-espord ing to thi fi r s t  
d i gi t . 

1 1 6 ".\ ['he EP r·el s.sr :rel eas es ·\ ·hen the L r€1ay opE: rat e s  aft e r  th.e 
recei:?t  o f  th� ·fi rs ·:; · iTTll')ul s e  o f  · the s �

·
r ie s  c�.c 3 1.ng the c i rn"Ji t th:ro ug;h .th.e 

A r e gis � e:r m& gnet , b.S J es cl'ilJ�d · fr1 ra1·ecgtap!1 lJ c:: -The s e cond F.:iJ. s .:; o f" :th� 
s er i es th en 3d vun c e a  the .A iegi s t 0�· · :f rcm _t e:rmino..l 1 to tenu irial 2. ; ·:lDd fr cm 
th is T'O i n t  ·on th e �. i roui t f·utic t i cns ii1 ' the re�;u:.a:r ;ncr�-'11�·:..� & Ii' fhs!'E: .  is ·. 
onl:r one pulS e . a  . . s.e n cnd t t11 e 9  th.c '. '!'.'C]  e[�s e o f  the BA Tel ay c�.o s es· a b :i !' CUi t 
th rout:h th e ·1060 chrn �,:;�;.. :riJ. :�r,.g o :r ·�b i:3 ., FP. r ?.1 a.y 9  . as l�_,ef:He d e s �Y i -�Ed� .. au,d\ q1�-;� . rela.y and .hC ma gnet I." 2rn::.:.H1 er1-: �;>g:; �� ·::;c_ � 1/!' 1 ::-\en. c. 1ng t11e ad. v.:.�n.t;c . O .L t.ne J.',C ;,;,\':· l " Ch · · 
'ft• i S  Operat ion i S  re:;eated. -qnt i l  mO :L'6;, ·�han. On e. :T1Ul S e  is :tecei VEd " . · 

� .: -
. ' � j .·� , ; ,. ... 
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· . ' . . 
BELEASE 0£" s.n:rDBP. FROil PE.RL'.i.1'!'JfilI.2;_§J.91TLL CCNDIT IOFS • 

"' · ·.- ·· ' · ' � .. . · . '-: ·- ·.� .... �:. '.'· ··. -� . ·: .  . .. . � .J.· . :_ . . . :� . . . . · · � � ���·:: ;  . . ': : 

· · _, . · _ ::i.l:7 �:·:·<t-f, ·�th_e 
. . s end�:r- ·b6n:(td:r �atnp .irf;h'.t._s · t·o �irtd ic�te • ; pen£onent s 1 gna� ­

con&i . .t fon .,.as. _,d.es'c.hb"ed >."iri paragr.2.pns·: 
·44 .· to 48_ · fo.r ·a ·non-·co in s end e r ,  the plug 

o f  the m,cmi to·r o:pert.1tq :r '  s c.o rd i s . in s er tea� : in . .t es t ·jack T ,  operat in g . th e  l<IS L 
r el ay f;rorn bai t ery . on ·· th.e · s.lee�J-e . o.f :th$ · : co rd·-· . _ T:be ·ope rat ion o f  th e nSL r el ay 
d i s c onn ec t s  : th e t ip. _and

· 
__ :i�·ipg· ._of . th� l ine · from . the s end er L r elay ,  and conn e c t s  

· i t s non-inducti ve · wJnd ing acros.s_ th.e L relay to . h_o ld i t  opera t ed t o.  prevent a 
.:::fals e d i s connec t • The l ine i$ . t:hen 9onnect ed to the t ip and ring o f  the c c rd 

118  i To  r elea s e  the s end er th e plug o f  the _ co.rd is ins e r t ed . in an9. 
immed iately removed from �i ack ?TE , ope rat ing · the SSR -relay.  The ope rat i on o f . 
the S SR r elay clos es a . locki'ng c i :rcui t _ to ground at the T r elay operated J and 

. clo s e s  a ci rcui t from ground , EIS ai-1d SSP. relays oper a t ed , t erm inal o f  t:1e · R�-2 . "br11sh ? t o ·. bat tery _ throug.h . th e 1,vind ing -o.f the RC magne t , ·ad varicing th e RC S\�:·l 'tett · · · 

to t e rin inal 2 .  The S T  re lav -01)erat es . :and  l o cl-cs as d e s cri·bed in par 2 gr.aph. ' 14 � 
Th e t rans l a t o r  ro tat'es unt il · the :r,un t inr.r . b rush ·· finds the t erm).nal on the Tl-S . . � -....) ' . . . . 
arc , to v/hi ch grou11Il f r cm  th e :RIB and- SSR rel ays ope ra:ced . is c·onne ct ed o ve r  
l ead D. 'l1he TS -1 a11¢i · TS-2 r elays operat e · ai1d - the trans late r i s  s topp ed in a 
po s i t ion in v;hi ch th e SS.:i :relay operates f:rcirn· b at t ery,  v: ind ing, t e rminal and 
con tact o f  the T 2-C L arc , to  ground at ·- the O T  r e l ay  no :rtnal . and the . TS ... 2 relay 

· · operat ed . The SS L r e lay o�)e ra t ed clo s es a Ci rcu i t  5 in whioh th e CL r el ey ope rat es ,  
and in wh i ch the clas s  swi t ch .sd vanc es t o  po s i t ion 1 0 •  The TS.,;;.. l :ill.d �'8�2 re� 
la;ys , ope rat ed , func t i on as d e s c r ib ed in paragraph 1 5 �  

�19 . When the C L  r e l ay releas es a s  the· sw i t ch adv:1nces  from pos i tion · 
9 and the 110 swi tch · ad vcnces from pos i t ion 2 to pos i t  ion 9 ,  as d e s crib c-d in 
paragraph ?4 · The se-t t -ing o f  the fra.nsl ato r  caus es d i s t r i ct arid o ffice sel- ·: 
ec to r to  be  inad e ;  such that the l i:11e is  connec t ed to a. "pennahen t  s i gn.al 

trunk" to the troubl e d es·k· . �-'rom th is :po int on the operat i on o f  the s end e r  c i r­
cuit .is as d e s· c r i  b ed .ur1d e·r ucall To · Z e ;ro . Operato r" a .  When th e r:IS relay.  rel eas;.. 
es the Til"� relay o perat es from batte ry ,  i ts wind ing, ·� tra.p:;?ed terminals l · to · 

2� inclus.ive and )I ... l brush , to . ground . . at  the llS relay normal • Tn e orera.t ion o f  
tne. �IA r elay clos es a ci r cui t from bat t ery through th e wind in g and t. :reak · con;... 
t act o f  th e s t e·�)ping ma·gnet , 'llIL :relay o:;_Je'rat ed , to  the s ame ground ad\randng 
the t ime meas 14re swi t ch to no:nrial • The ·  TL\ r elay releas es  vih en the swi t ch 
ad va:ric es ' :from :pos i t ion 21 11 

' 120 . ..:t.:--o r a p e rmal'ien t . s1gna.l cond i t ion as d es crib ed in paragrr3:])h 54 
for. a co in s end er ,· · the � 18 1•1° rel ay· ope rate·s and func t fons as d e s crib ed for · th e 
HS L relay in paragra}?h 1 1 7  () In r e l eas in g .. the s cnd e:r the SS.R relsy ope.rates · 

and locks and �h� BC swi �ch ad vanc es to · pos i .t ic:n 2 .ss d es·cxibed > in pai:agr21)h l 
· 1 1 e .  . The ST r e iay operate.s , _t ranslation i s  com]�le tGd. , th0 SH A rel�rs;· ope��a.te s. ,;·.�, , - . 
and tt} e clas�  · '.3wi t ch . _ i s  advancccl t o pos it ion 10 ?! ;3.S_ d e s o r it 6d  .in iJa1·9.grap:h. 1 18 • 
'I1he m: relav also .c:rp�1·ates as d e; s cr tbed , . thereby p:revr�.n � in�.:.' _the. op� r a t i_on : ¢ f  
th e CT ... 1 ana : CT�2 r e J.ays. · when the t l.t11e m e as ure sv, 1 tc:h ad vanc�s to nc; 1mal cr ' . -- The 
RC .? w i t c:r� ad vances. from po s i t ion 2 t o  po s i tion 9 a.s d e s c r i'b cd  · in ;5s'.tagra:ph :;1 4 .  
A trunk · a.t . the . tr ouble · ;a. e sl{: i s  s electe0. a s  d es crib ed.. i!:  1)2. ragraph-::. '"l fo;._ : :·� ,;-·�. -

. '.� �- ·:· . ' • • 1 ,.. • • : . ·�.- � . - • • • ':: :. 
· 4:.:, . 
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121 .• � Jn case the · ·seria.e 1� rnont tO:r- larnp 1 i@its t o  ind i ca te -a :partiaJ : d ia;t­

ing c ond i t i on o r- a s tuelr s end e r "'  c o:qd. it i on ,  as de sc) ... ibed in Taragrarihs 44 fo · ·4e ·· 
for a non-co in sen1er  1 o r  as • rtesc rfo�d in parai.:;ra�}1J. 54 fo r a co in s,encler. the 
11 lug of the mon i to ring ope rato r ' $ . . cor1 �s inse rted. in t:es t , jac1C : 1', •. operat ing _· 
the MS L re.lay . '. . .  If t ra:ns lat i or i_ha s not been col1lJ.; �e te1. , .  the sende r is� ·+e iea�ed · 
as 0.e s c rH;i_ed but if' t rans lat f on has -tleen · comJ�le te:-3 . •  · the SSA . re lay doe s ndt· . 
orera te . If incoming aflvance has· no t been comp l e ted , the sende r c ontro f 

' 

S\-:: i t.C�l VJ;i: ll then be in r»os it ion �3 o r. '11o s it ioi1- 4 ,. and v.hen the ' SSH r·e'.lay ope r- . 
ates as d e s c ri·bed , in paragra1)h 118·, the , J)ii/O. re lay operate s . through its  -�1ind.:.: . 
ing , cpnt ro l ca!U \i , S3R re lay op9-r�t-en .. � SSA :re lay no rrµal , to ground. at con-� . : 
t ro l  can.i U. : The DWO rei�y _ lo cks·:. 'to · ground ·oi'i the armature of the ,� · :relay _. op­
e rated . I1he opera t i on of t:b.e ·DVJO re lay 3J1 0 rt c i rcui t s  the w ind in t-:, o f � and 
the refo re rele ases , thE SC re la�C'" , and causes tne :t."e lease o f  the d l s ·c r i c t  n · · 
relay . 

122 . Dis t ri c t  group s e le c t i o·n . shou lr1 :hav.e been comple ted tiefore the · n 
re lay re lease s , but if the d. is t ric·t retu:�s to- ·norrnal imrnecliate ly ; · caus ing . · · . . 
th e re lease of the L,  RLS anrl 3J.R re lay .  - If i ii s t.r i ct .group sele c t i on has tle �ri· 
comple ted when th e 0. i s"t rict D re lay re leas e s , o f f i c e  te s t ,  o ff ice s e l e c tions

.
� ,

.,. 

trunk · test and incoming s e lec t i on takes J;:.1ace as . desc r i bed - in · paragraph 43 . ·P1� 
coming advanc e  and talking se lection then take s : p lace. advanc ing the a 1s t r.ic t ·  -
a d the re b e leas · ,..,, the T -,.)i· ·r. - a a. ,.., T -.:>  la s n y r 1n0 _,_, • :.-_v .r:-:> � �' .::> .1. •u. re y .  • . ·  

123 . If incom ing : a.4.vance J1as · ·�1.rea.d.y b een _ .�omple.ted iJJhen : the 3SA re lay :: 
operates , the D\VO ·· reia.y· · 1.o.e s  1'10t operate s ince the cont ro l sw i tc h  i :3 then 5n 

· 

pos i t i on .5 and the L�· IW3. ,, ann : :n.B re lays �i:i l l  have re le ased w:C.en the d i- s tr ic t· 
a1.vanced from the ,, s e le c t ion beyo:nd0 po s i t i on .  In each cas e the re lease of' the 
qT.R re lay advanc es the RC sw i t ch to pos i t i on 9 ,  as d e s c rH ied in paragraph 41 . · 
1 � Re se t ting the regis te rrr a.n a. 1• return to no r::Ja l" a re COIDJ!le ted. as a.e s c ri berJ. i�1 

paragraphs 36 to 40 . 

-124 . On a ca ll from a co in s tat i on . the oi')e rat ion i s  as de s c :ri be d.  in the 
pre ce d ing paragra1-:h excep t that the as s o c fated d i:s t.ri ct  c i rcu i t  re se le cts a 
semler :f o :r  t11e purpos e of . re tu m il1g the c o in .  If a t  th is t ime the :r.ece iver has 
been - re placed On ti!e swi t chho o k ,  the CO il'J. is re turned as desc:ribed in para- . 
graph 59 t o  62 . · If the recei ver has . not been :·ep laced. on the swi tchhoo1t and 
the sub s c r i b e r  doe s not dial ano th e r  ll1J.J1eer the senrler func t i ons as desc ri be n  
unii.e r arrel iminary Fu ls e a  · rout ing the cal l t o  a t runk in the pe rma..11e nt s i gna l 
group ., o r  returning to norma l  as ie s c ri becl ir� p reced ing ]')aragraph 123 .  

REG ISTER OR SW ii'CF OF:&' NOPJ\5AI. : . . . . 
125 . Shoulcl any regi s te r  be r.:1oved off no rmal . �.T.:h i le th.e send e r  is id le , 

the ON- 1 and ON-2 rel"ays 01)e ra:te in se.rie s v;i th the ste}Jring magne t of the 
re g i s te r \ib: ich is off normal , as rtes c ri b.ed unde r  "Rese ·f:t ing Reg i s te rs "  advanc ­
ing them to norma l . The ope rat i on of the ON- i a-rid ON-:� re lays ope rate s the 

OIJ re. fay . ·rhe ope ra t ion of the O:N relay operat e s  the SB and MS re lays . The 
ope rat i on o f  the SB re lay operate s  the T-1 relay ,. the reby conne c t ing ground 
through i ts 80 ohm w ind ing ·to tbe t e s t  lead in ora.e r to mal'ce the s ende r  tes t 
bus y. 
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126 . VYhen the regi s t e rs are al l re turned. t o  n ormal , the ON re lay re ie.�se ;>- ,� · 
re l eas ing the SB and MS re fa�;s � �f·be re l eas e of  the SB re lay re l eas e s  the · T · J. .. e :.;,  · 
lay , the re °t)y removing ground f rom the t e s t lead . The re lease of tbe MS re lay 
cau s e s  the t ime measure sw i tch to return · to normal . · 

127 .. Should� · any one of the s eg,uenc e sva t ch$ S·; . . e:x�er� the c las s
· svii tell , . ·  . .  

be mov ed of f no rma l, the ON re�ay o:p.e rat e s , C aus ing the .01':Je ra t i on of th$ S:f) !'  t'fS 
and T- 1 relays .as  jus t de s c ri .b e d • .  'l111e ·serid.e.r ' Contr61· s w it ch ar1�van0e s t o  po s � �  
t i on 5 from groun� ori the arnl� t�re 9.iid through . the . 8TjR r e  fay no.n"?al. , :RC- 1  brush · and term inals 0 and N ,  c ont ro l  Ca!:Il C t.o bat t ery th rough the Vviridi'ng · Of th e R.C- 1  
magne t ,  and. to _ pos it ion 6 ,  in the � ame · �c f r c ui t , .mtcert . thA t  i t · pas s e s· th rough 
cam B ins tea,d of cam· c .  With the s ender cont ro l s·vv i t ,1h :ln · pos i t i on 6 al l .  t.11e ­
oth er s equence sw it che s ad vance 

·
to iwrn1ar as rte s c rH 1 e d.

, 
_in raragr.aph 40 . , 

SKIP OF E' ICE 
1213 . On non-co in cal ls v:h iCh do n·o t  require aJ1 .of'i"ice selector � a c i r­

cu i t  i s  c l o s ed , i n  po s i t i on 4 to· 
10 irtc lus iv e o f  .t:1 e - s enrle r s1;� i.tcJ.1 ,, to ho lti 

th e count ing relays ope :.caten v:h i le ground from the · ··a. rm�.tu:r.e ·,mcl rnal<:e con�:;ac c of 
the FO re lay adva1i.c e s  the . s en'.ie r swi tch to po s it j. on 12 �  v d  th the a id of c am A. ­
The c ircui t fo r h(JHing t:ie c ount i n g  r e lays or e rs. ·te.-:� }s . :f rnm bat tery 'Lh rou g;.h 
the i r  w indings , s ender cani R, lead 2·, · te·rminR, l  and �L'L�J.m ·  brush � cont:ro ). c am 
E ,  to grounfl at cam Uo Whe n . the s end�r swi t ch arrva;.1c e s  · f ro:.:1 pas. � .t i o�1 . lD , the 
count ing re lays re l eas:e ,  ·.awt · the ca:: I i s  comp le ted as 0.escr ibed. L.1 paragral"'hs . 
25 to 40 . On c o in cal fo wh i ch 0.o not requ i re _  an 6ff i 0e s·e le c to r ·, and w'.h ich. · 'i.O 
not requ i re the c o l l e c t  ion o f

· a co in · ( free route ) , th e c i rcui t for h o  ld. ir.1 g  the 
c ount ing re lays or; e rat ed ras ses  tl: rough lead 3 and . the mr relay .orerate1 ., o the r­
wi s e  it is as jus t des � ri bad for non-oo in calls ? 

MAKE BUSY 

1 29 . v�nen nece s sary t o  v,o �k on any of t l: e  s end e r  apy�ra t"l:ls , · � 1) .::ug v d  th 
its t ir an1 ring s t rapre d is inse rted in t:te ]EB ,jac1� at the )r1on it o ring 1'.'os i t i on ,  · 
ope rat ing the MB re lay in a c i rch i t. ·to groun.-:i. on· tb e · r ing - srring o f  jac1c .M3 . · · 

The or1erat ion o f  tb e MB re lay conne.c ts gro11ncl t o  fri.e te s t  tr3rinina 1.s of · the se1J,d­
e r  s e l e c t or , caus ing the s ew1e r to tes t  busy, an "l rart ia lly c los 'ing th·e s e.:n1e �� 
busy lamr. , a t  

. the al2.rm board � : Should the . ;:11o fors fo r rlrivi:ng the ser1it:; r -
sw i tches s t or , grou_Yld i s  c o ni1e c te d. to the lead .. aTo Mo tor · 3tor Ala rm C i rcu i  t '· 1  
ope rat ing the· MB re la y ,  caus ing the s ende r to fun� ti on as· a,bov e  ies·c r i bed . • 

HEAT M"D SI'.ARK PRO TEC TION. 
130 . The 44-A , E and. G res i s  te,nc os are f o 1·  thB i)U.rp osc  o :?  :p��o t0c:Lng 

.,_ t · · t h  J •  · ., t of .i-·hA  l· o· ·.p ""e S .: " ' t' �t" l•"' 6 o+· t·,1� ra . . ';''" s t e r w1e appara us aga 1ns . e a G 1ng o:n. accoun · . u. _ ..... , -� .t •=> , ... ., . , , �  � .of .

• 

c "- , . 

ma§;ne ts an� other apparatus . Tbe 0 . 5  �·iF 0oride:11se rs a :cP t\� ·8 d. in· c; e T ie f: - ·w i th · 

the var ious 'res is tanc e s  to prote c� the reia�1 ana_ reg:l�; �er co:nta,c ts  frcm ex-
ces s ive spa rking. 

· 

r' '  
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READJUST VAJ .. UES ARE :E'OR 
MA INTENANCE PURPOSE3 ONJ_.y 

SEE 3PEC.JFIC 4 TION X-70087 FOR EXH.1.ANATION OF FORM. 

APPARA1rCTS 
Bl8 Se quenc e Sv; i t ch 
B l9 Seque nc e Swi t ch 
B20 Sequence Swit ch 
B21 Se quence Swit ch 

3PEC , NO .  
X-70�26* 
�=2s- �g* """_ , Q  2o  �-70020* 
jt:�><q�g* l�- 7� ... �.J b 

APFaRATUS 
200-K 3e le c t o r  
200- T Se l e c t o r  
200-U Sele ct or 
1 20 2-c · S e l e c t o r  

3PEC . NO .  
X- 7 1 1 20 *  
jf:�HH 
Y-7 1 1 18 l-n21a X- 700 18 . 

J 
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A.Pl;" .ARAI'US 
149�F Int e rrup t e r  
149 -R, In te rrupte r 
152-C Int e rrupter 
l,5 2-E . Int e rrupte r 

:SPEC . no .  
J:-700 1 8  
X- 700 18 
X- 700 18 
x .. 100 1a 

REI�AYS t.JECPPJHCAL -l.T.:X.� . D I �C I'  CF'iRENT' ]'IDW REG, . C I -:1CTJ I'.r l:'!i.BP.{RAI' IOJ.T ·I'E3'l' SEE 
SPEC . SKETCF C 0RT . £�� .  rF. 3 1' T:.: 311 AFTER 

.... c ... 6 ... D.,.E--"D ... E�·:j�;-I..;;;G;.;;.._;;;.H;..::.u .��ER NULIBER I?u"SS3. ·�:::1v :r . �.i!JG. j:'() :ct ·· _ _ s_c_i.AI_�_(_ 

17 8-AD { Ri� )  X-70069 c 15 0 , . : � _ 16sr:==� o_ ; 1 ']_ 5 R 

i n �  .... Ar { SLR) X- 70069 c 15  0 
�·:1 

( �F! .. ) X- 70055 P/T 206- G 3 0 
P/T R 

3 F 

20 6-AR ( C ·T�4 ) ·x-7.0055 3 p 0 
p NO 
., 1:) 0 
1' F 
T 't'!' -.l 

20 7-A ( ':"' �""." ) ·.) .L.� X-70075 M. 0 
NO 

208- B ( 1 • ) X- 7007 6 TT .£'.'. 0 
NO 

208- :9 ( 2 '  to . 9 •  incl . ) See te s t  no te # 13 . 

_., � A JiM(l//1£ "'L 1?JJ . . "£' t-. '  -- -�· �.3.D-

• •  023 ·. 0 1 i  . 0 10 
' - SS3-?( R2 }  331-N( R2 }  3/G 

. 023 0 . G .  o . c .  S33-:P{ H2) 931-N( R2 )  B/G 
. 00 67 . 00 6l1 SS2-K{ R 2 )  I-, l":' 

. 0 17 . 0 16 1 13 (  CT-3 ) G 

. 0 125 . 0 1 35 . lB{CT- 3 )  rt \A 

. 040 . 03 8  lB (  C B )  . 3i' (  CT-3 ) B/1} 

.020 ., 0 19 G 

. 0275 . 020 ( CT-7 .) 0 lT( C l'.-..3 }  G 
( c r..;.3 ) No 

. 0 1 1  . 0 105 :t'"3  -, ( �2 ) "' ,l X( H2 ) "f' ·J 0 -J: . .:l. "' .::J v - · - J � l..;f 
•. 009 .0095 SS3-P(R2 )  SS1-X(R2 ) 3/G 

. 0 16 . 0 15 ( Rl ) 2 ( 1 ) NO 1 ( 1 )  '� u 
1 •01� •B' ( }U ) 2  { 1 )  NO l { 1 )  (1 '..:T 
\_ __ / 

3/4/8 ' B 
3 
3 

io/11 
4/9 9/17 
9/10 c g h o I ... D 

3/5 E 
3 

3/6 
3/14 
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RBJ.JAYS MEC-P.AlHCAJ.1 :sEQ . D IB.EC 'r CURRENT FLOV/ REQ . C IR.CU IT ?TIBP.ARAT ION ·I'E3·r SEE 
SI'EC . SRETCH CONT' • .ARl"'L . TES·r TEST AF'iJ:E:R TESI' P.E.ADJ . - S .. .  3 .  . l'BST C LIP DATA SET TE3T 

CODE DE:3 IGo NUMBER I\1UM:3ER PRESS .  TRVJ.J.  \-;1)G. i!'OR_ S01}K A1{l.P3 . AivlJ?S. _ _£Q§_. 3LOC K  CONN. Bi.:_T• COI�-� GJ.iJ2.!.- P REP NOIT�_)?"'P,MARKS 

- ( BO )  
208-C ( FO )  X- 7007 6 F 

208-G- ( (; ) X- 7007 6 J.J 

208-G ( 1 ) X-7007 6 

20 8-G ( 2-9 inc L ) See Te 3 t  Note 15 � 

B l6 7  ( ·J�G ) -X-70056 

. B217 ( C T- 8: ) X-700 56 

B310 ( C 'i'-5 ) X-700 56 

l 

E367 ( 1!Jlfa }  X- 70037 10/2 

E37 l ( T:R } X- 70037 3 

E428 ( CT-3 ) X- 70037 7/3 

20 . 0 15 

20 . 0 2 0 

20 . 0 20 

T' J; 

p 
s 
s 

0 . 0 12 5 . 0 12  
NO � 0 105 $ 0 1 1  

0 v 025 . •  O M  
NO .·0 21 . 022 

0 • 0 16- . 0 15 
}JO . 0 13 . 0 14 

0 0 0 16 . 0 15 
lfO . 0 13 . 0 14 

0 0 0022-· . 00 2 1  
I�O 0 0016 . 00 1 7  :. 

0 . oo7s  
NO . 00<1: 5 

0 0 00 7 3  . OOG9  
uo . 00 52 11 0055 
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E l l 5t f  ( OFl . �:"'7_0027\ .4,1/10. -�- ·20 . 0 15 

·":En l 6B (SH) ' .· X- 700 37 ! . 2"1/io·, .  '.'' · 80 ' 0 0 15 

p 
p 
s 
s 

p 
11 
s 
s ... 
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;J:o t2J. � o'Ylta� t t ra1:el . 004" Q 

·:rhe ·v ·ia.s 1ng spr ing sha 11 oe t en s i one d  a6a ins t t:he a ma ture w i th suf f i c ient f o rce to :m e t  +:.f;e 
re leac o · or  n o.u . .;..ope :ra. te . requirement . 
Arm�l.ture 30.r1 · " O l :�f' t o  . • 0 14" . 
Co:o. ta.c:t . .gap . 00 3H · ,t o o.00419 • 
.a'1�rna.ture gar · .015'" .!. 5 oo��a . 
Contac t ga:r.� nin . . 004�' mt:1c . • 007a . 
1::1e re t rac t ile sp ring t en s ion shal l be adjus ted by benrHng th e stat i onary lug on the re lay 
f rame ana. not ·o y tienrli� the lug on tb e a:::-rr.atu:-ce . In ma1':ing th i s  a,ljus tment th e s tat i ona ry 
lug s1:.al l no t ·oe b ent to an a.ngle gi"eate r th an 45 de gree s, f rom the v e r t i c al . 
S t rap 1- B anc1 2- B srring t e 1"lnina ls of { CT- 6 )  re lay. • 

.A ne gat iv e  s ign ( - )  pre c c r1.ing a cur rent value me an.3 tha t th is current shall f low in tbe 
a_i:i.·e � t ion opj_;Os i te to fae d irec t i on of' tbe ope rat i ng curre.a t •  

- Re qu i rements t o  mee t  si;e c ia l  c ircu it c oncl i t tons . 

- Be fo r·8 a�7r l�/ ing cu:cren t , fl ow re qu i rement s fo r I•rimary w indi ng conne c t  48 v o l t  ·oattery r U_ rect 
to ?i.L v .. in1i. irig te�cminal of 'Primary v;ind �n g  of { C T-4 ) re lay .  
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( 47 Pages } Fat;e ef1�45 .. 
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Feh r m'• ry 2, 1923 · 
P.eplz.cing .all previ ous i s s ues • · 

:2:SL1\Y8 TT.ECFA1TI c :._1, P.JJQ. D IEI�CT cum�:]JT FLOW l�EC'�. c me rJJ 111 PBEP .{�.HAT I 0'£1' . .  TES T SI;E 
SPEC . SI{ET CH cm.:T.  

co:-o:� m��s 1 r .  rurcr::r.-� ru· rn�R PP.ESS � 
. .:".E' 1 •  r:'Ei3T TES T .L.FT E:i� 'I1IS 1I1 FJ:: iJ)J S . s . 
T1�\iL 'PD G. i.1'0F: SOiJ( ·- ·· ·� rps . �· ·1 LP S "  :?os . 

TEST CLIP �)L:rJ.·_ SDI' TEST EE.f':J.i:J.�KS 
LIO CL cor:J.' . L':..� .  COIT!�...!._:Pi�:SP .. JfOq;�-------

TES T FOTJIS : ( Cont inued } 
1 1 ·  

12 · 
1 3 ·  

g . • 
1 5 ·  

1 6 ·  

17 · 

18 . 
19 · 
20 � 
21 · 
22· 
23.  

24 · 

( a )  
(b ) 

�fa.ximnn s ubs crib e r s  l ine loop o f  350 o}1.ms . 
H in'irnun leak res is tance o f  20000 ohms o 

S trap 4-B and 3-B spr ing t erminals o f  {00 } relay.a 
The requi r ement s  fo r tt..E· 208-B relays ( 2 ' to 9' - i.nol " )  a:r0 the same es fe r 208-S re ley ( l ' ) 
and are tes t ed. and read jus t Ed in a. mann er s hHar t o  the 208-13 relay ( l � ) (l 

Insulat e SS I-0 (Rl ) . 
S tra1:> lT a�d 2T spr �l.ng t erm inal s o f  (T-1 ) _re lay c onn ect ground d i r ec t to ( EU )  ·w:i.nd inf 
t ermi nal o f  (T-1 ) relay. 

· 

. The requi r ements fo r th e  208-G relays ( 2  to 9 incl • )  a r e  the s mne as fo r th e 208-G rt;lay ( 1 )  
and are t es t E:d and r ead j us t ed in a s im i lar manner t o  the . 208-G r elay ( 1 ) • 

(a } · Hin imum s ub s c r fo e rs l ine l o op . 7 50 ohm s .  
(1.J ) Earth :po t ent ial 1 7  vol t s  n e gat ive ,  18 vo lts pos i t ive .  
( c )  Mini.'11u'TI 1 ine l eal>: 10000 obms • 

S t rap 1-B and 2-B sp:r ing t erminal s o f  SSh relay and remove malte b usy plug from J\I · B· jac};: . 
s trap 1-B and 2-D spring terminal o f  (�· ·�D ) relay.  
lfo d ef ini te  con tact pres sure specif i Ed • 

Ins µ.la.t e SS 3-B-h-2 · 
· 1:i.rmatu:re need not t ouch th e co re when operat ed. o 

iThe L rel[!y s hould always b e  read rj us ted and . tes ted w i th i ts s e condary ·wind ing connec t ed to  
Batt ery thru a .5  mf• cond ens er as shown in the c i rcu i t • 

Insulat e the b rea1i:: contact o f  the C l }  s t ep magnet • 
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REJ..JSS IvIECPAJHC.ld..1 REQ, . D IREt;C'I' CURRENT :B'J.DYJ BEq .  C IRCU IT PBEPAR.A l'IOU ·rF. 1T SF:B 
SI:EC . SRETCP C ONT • .ARM .. ·}'E':H TE3T .A.lnER TEST "RE.ADJ . s .  3 .  'l'EST C L IP DATA SE']� ·rE.3T 

ccmm .... J?.�.s IQ.!_ lTfJ!'�@J]_B l\��f.BEH - ._£'.fl'f:S3 !... TRV l!�frJ)(�-� _kQB. ·--§.Q.tL�-��LS. 1UV1PS • FQS • B .IO CK cmrN. BA1 .  c OHN. G 1D .  PREI NO'J:E - RfillffA:q1{3 

REMP...RZS : 

A.  
B ., 

In sula. te 3T { :t-'} ) 
1\,1[.-, � - �  ; • . ,, 1 '"l .,_  ... t e -·1° 1 1 r; O"'"' ?r;;OO o,r. ·m r" !V.H:t.. l'!. . .J,.;...:. •. r. ..,i! U ..a:-. .i. •. , <....t. - \ ,  l.·J ... ., hlV J.J...llir;> t 

Ht q a  ..:':1 :i.'9 re fay -ti,' hi.d i:ng alone • c "  
1' 6  
E .  
f' .. 

-q.-., "i 
- - ·'-' ' -i. <  
NL'2J-� o  

�·r 11� '1 1:': t -:, 11 0111t: .. o :f  { ·I' )  -vvdgo ( c ·r-4 ) and (C ·l'-�·s) re la;>rs and 18-B!:T Res .  
Dzt � Cct � lc 0p 3 1 00 ohos . 

HO (J_ c to r O c t  o 0omVlna :; i 1)n o f  ( BO )  and ( .b'O • ) re lays . 
G. In s� lR te 33� . - JR? o 
F"li" - .. � .- ,  . . �. ,.. ••• ,, -t 1 ,  ... . . ? 17 " r· 01- - 1e; t w.  .. ,.,, .,.. .... 1 1! ,.. .,. 1 '1 · "' 800 o ... .. ,, ,.. ( n  c I ) ; _,, J.Vl_O..::. . ,, �.<·. v e  �-l..: � · _ l , .v_:�; , .., � ,-.. ' \ ' '.du o ' \ 'J..1 t :> '..J.ll OL ·J.•_ ; d  · . - 0 . . ul •• >::> · ;. \.e • • 

L ,  }leg $ f <h"  cd � comb'ina t i 0n o f  ( orri-.3 ) :reJµy . and 4fal8-BH re s i s  t�ce . 
T u . 

f' . · - t 
. 

- -. • t. .  f - .( "' 6R }  .:i I ,-.,-; )  1 -. � .  .ct.eq • . . o r. cc ,, o.omo 1na ., 1 on o ? '-; .... _ anr.1 \ ;.,1.l\J re ,;;i,ys . 
K� Insulate S:pring 2T { =r- 1 )  
1,·� R� q .  for cqt·. c.omb inat i on of ( C T.i )  . .  re lay and. ( R-3 ) magnet .  
LT �. · Irisula te 98� 2-D-R--1.1 , 

· 

M.,  :B.e.q . fo-r cct . .. c on�bina t -iori Of ' ( ADV ) and . (ADV-_l )  re-la.y·s • . o .  Max � E.x.t .  cc t .  lo_op -1000 ohrqs ." .. 
I'. JH:n . -.line leak 10000 oh,j·is • 

ci� ' Req .
· ±"or cc t .  c or�b . o f  ('1'3- 1 )  re l .  anrl ( i3top- l )  ma.�net . 

R, • .  _ Req. _ fo r .c-ct .  comb . of ( TS- 2 )  :re l ay and ( S top- 2 )  :magne t . 
S. · Re-q . ior _cc t .  comb. o f  ( SSR ) anrl { OH )  re lays . 
- 1:' • .  - -Req ... for cc t .  c omb . o·f { ADV ) and ( anv;;. 1 )  re lays-. 
u� - sSec :i.a1 R.eq .  to :me e t  ci rc�1i .t  c9nrr ttions o .  -
·r 'Y.; . . ;... --: • . . u;r � 1 1 • •  _ _,.i.o q., I. o r  .r rim .  vJ ( .• c;; . a one: . . · w.  He q . ·  f or c c t . c omb . of Prim. Wdg, of ( ON- 1 )  re lay & #44-E Re s . 
x. Req .  for SecondaI"J wind ing a lor.e • . · 
Y.  Re q .  f o r  C c t .  Como . of Se c ondary \vd5. of ( ON- 1 ) _ relay anrl #44-E He �; � 
z .  :qe q .  for Cc t .  Oomti . of  Prima:r�r Yirl:_;.  of { ON- 2 )  :re lay_ and. �fa44-E R.e s .  

- ( 
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C I  J(CU IT RE(;.�_lT IREMENTS 
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( 47 Page s ) Page #47 •. 

Issue 2 - BT-502305 . 
Fe bruary 2 ,  1923 . 
Rep lac ing all pre v i ou s  is sue s • 

RELAYS MECFAN!CAL REQ,. D IRECI1 CUHREWP FIDW REQ,� ·c mClTI'r PRBPARA l'ION TES'1' SEE 
SPEC � SRETCF CONT9 L'-WI. TEST 'I'EST .AF·rER ·TES·l' READJ. S . S. TEC"JT CLIP DATA sE·T TES·I' 

CODE DES IG . �MBER NtTMBER· ±·RESSo  TRVL. VVTIG:i FOR SOAK AMPS.  A],t?S . P03 .  J3LOCK' CONN. _&�T ,  CONN. GRD .  PREP .HQTE _JiEMARK§. 
RFilVIARK� : ( co:it inue?. ) · 

A- 1 ... · Req. · for Cc t �  · Comb . of Secondary wdg. of ( ON'-2 ) · re lay and #44-E Re s . 
B- 1 Re q � · for Cct·c Comb ,; of 0 �- - 1 ) e,nd. { T )  :re lays ·. 

. . 
C- 1 '!nsu la,te SS4 � DR4. and. SS 2 -� c:R4 . · · · 
D-1 '. *X1 1 vli:ring Req. fo r re l ay wig . a lone ,, 
E- 1 ayn ·wj_ ring Re q .  fo :r re lay v1dg. a�one .• 

. . P- 1 ' 1Xa -v,j:r i ng Rec_i. ' f o r  C c t·. · comb . o f  i: :Jc- 1 )  an'1. ( SLR) re ia�rs . 
C� l  ayu vl iring· R�q . f or Cct o comb o of { ' -:3C- 1 )  an0 ( Sm )  re l ays � 
R- 1 . Re q o  for cct o comb .. of ,  ( C I'.:., 5 )  anc1 ( C-3 ) relai·s o ·  , 
I- 1 Ite q e f o r  cc t "  comb . or' ( CC )  relay a.710. ( DWO )  re lays . 

EN'G·,., - -CF3-CX.. 
8/23/23 . 

CFK 'D• --iu"'\J'E-CV;·r. 

·.� 
· : 

ii •. PPROVED ;_ J • - L. DOW - G�E. L. 
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