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ing System . .

-SagERA-L DESCRIPTION

. , 1 * ThlS su b sc rib e rs  * sondcr c i r c u i t  is  used in  a  Pro d i g i t  f u l l  mechan­
i c a l  ofe.icc* I t  i s  s e le c te d  by and used w ith  a  d i s t r i c t  sender s e le c to r .

2 . .  The 'class'*  c i r c u i t  p rov ides means f o r  th e  v a rio u s  c la s s e s  of c a l l s .

^ ^  -®10 sender c i r c u i t  d i r e c ts  th e  im pulses to  the  p roper ro u tin g  c i r ­
c u i t  ar.d c o n tro ls  tiie  fundam ental c i r c u i t  in  connection  w ith  th e  v a rio u s  
s e le c t io n s o   ̂ T ie c i r c u i t  c o n s is ts  of a  sender sw itch , s tep p in g  and co u n tin g  
r e la y s ,  which count th e  im pulses se n t from th e  v a rio u s  s e le c to r s  d u rin g  th e  
p ro g ress  ui a c a n .  The sw itch  is  a rranged  to  make one o r two re v o lu tio n s  
depending upon tn e  c la s s  of c a l l  in v o lv e d .

te r 'a n d  r e g i s t e r  c o n tro l  c i r c u i t  d i r e c t s  the  im pulses 
tra n sm itte d  from  tn e  s t a t i o n  d i a l  to  th e  p roper r e g i s te r s  and l a t e r ,  in  th e  
p ro g ress  of th e  c a l l ,  c o n tro ls  the  s t a r t i n g  o f s e le c t io n s  and the d isco n n e c tio n  
of th e  s e n d e r .

. .  ?* 3he " w a n s la to i” c i r c u i t  causes th e  p roper c i r c u i t  c o n d itio n  to  be
e s ta b lis h e d  f o r  d i r e c t in g  th e  c a l l  to  V -  o f f ic e  d e s ire d , and accord ing  to  
tn e  h ind  of a  c a n  d e s i r e d .

^ 6 .  The number r e g i s t e r  c i r c u i t  c o n s is ts  o f th e  hundreds, ten s  u n i ts  
s t a t i o n s ,  s ta t io n s  tens and s ta t io n  u n i t s  r e g i s t e r s .  T ie s e t t in g s  o f th e se  
r e g i s t e r s  a re  determ ined  oy th e  im pulses tra n s m itte d  from the  d i a l  s t a t i o n .

7 . The c a l l  in d ic a to r  im pulse c i r c u i t  i s  used as a tim e m easure to
delay  th e ^ c io s i rg  of the  im pulse c i r c u i t  Im m ediately a f t e r  th e  sender is
s e iz e d .  lr, c o n s is ts  of an im pulser sw itch  which c lo se s  th e  -oaths f o r  send-
ing  ta e  im pulses re q u ire d  fo r  e i th e r  d i r e c t  c a l l  in d ic a to r  or tandem c a l l
in d ic a to r  c a l l s .  The sw itch  is  a rranged  to  make one re v o lu tio n  per cy c le
on d i r e c t  c a l l  in d ic a to r  c a l l s  and two re v o lu tio n s  p e r e^ c le  on tandem c a l l  
in d ic a to r  c a l l s .

... S“ ^7° timo measurG and co in  c o l l e c t  c i r c u i t  i s  fo r  th e  purpose of 
g iv in g  a  s ig n a l  to  th e  sender m onitor o p e ra to r when a iy  co n d itio n  in  th e  
sender c i r c u i t  rem ains unchanged fo r  a  p e rio d  of tim e which is  l im ite d  by 
th is  c i r c u i t .  I t  is  a lso  used to  p rov ide  a  tim e in te r v a l ,  a f t e r  u n i t s  a re  
d ia le d  and th e  sender i s  in  th e  p o s i t io n  to  tra n sm it c a l l  in d ic a to r  im pulses, 
xOixowing wmch of th e  s ta t io n s  r e g i s t e r  i s  s t i l l  norm al, th e  sen d e r c i r c u i t  
assumes thac  no s t a t i o n  is  re q u ire d  and co n tin u es  to  fu n c tio n , i t  i s  a lso  
used to ' m onitor on co in  and non-co in  s t a t io n  c a l l s ,  and to  c o n tro l  co in  
c o l le c t io n  o r re fu n d , on a  co in  s t a t i o n  c a l l .
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S-;.ibscribers • Schematic ~-.-o :Ci~it Office C00.e - PCJW::ir Driv~ Machine Switch­il'ig Sys-com. 

GBtITRAI, D;SCEI?l'ION_ 

1. 'Th.is subscribers' sender circuit is used in a. two digit full cochan­ical office. It is selected by Bl!d used with a district so1der scloctor • 

2. The 11cl&s'' circuit pro~·~dcs r:ipans ~or the various classes of calls. 

Z. l'hc se;r.d<:r circuit dir•~ts tho 1.'Ilpulscs to tac proper routing cir­cuit ar.d controls t:10 fumla'1lc:~tal ~:i.rcui t in conllcction with the V.::U"ious sclcrti0:w .. ~~~ c:.:-c· 1 • t coz:3isfa :,f a scnc1.c:::-suitch, stcppiJ;$ and counting rolaus, w',ich count the impulsc3 sent from tho various selectors during tho progro~s or 3. c:111. Ti.le s.;-icch is arr~~d to mak,1 oi:.e or two revolutions depe~dir.g U!=Cn t~.o ch:,s of cs..11 involvci. 

4. 'l'r.e :::-eg~stcr ~nd rc 6 istcr co~tr:,l circuit directs the impulses tra.uzm!ttc~ fror:i the station dia.l to -chi; proper rcr,is';crs mn later, in tho progress ox' the call, ~O1:crols cr..c startir.g of sclect:!.o'CS ar1d tho disco!:l1cction of. the se::dc,:-. 

5. Zr,e 11transl&.to1" circuit ca.u3cs tile f"!:'O1'or circuit con<ii tion to be established. for dircct':..ig tho c::s.11 to t·-- ")ffi~c desi!'cd, a~d accordi11g to tl~e kind of a. can dcs::.:-cJ.. 

6. Tho number register circuit conoisto or t~e huudrods~ tens, m:its, stativ::Ei, ~tations t~cs a.:~ station ~ui&s registers. Tho sottir.,gs of those registers arc doterinined oy the im:7~lsea trans~itted from the dial station. 

7. Tho call iudicf'tor l?rpuJ.so ci:-:cuit i::; usef. az a ticc ocasure to del!J¥ the cl::i~i:1g ot' fue in:pulso circuit :'...mmediately after the sender is ooizod. It cor.sists Ji' 3.n 5mpult.?r S't",itcll w;11ch clcses the paths for scnd­in$ the im!)Ulses required for ~it~1.cr dir-Jot csJ.l 1t;dic.2tor or t3:ldcm caJ.l Jx.1.ica.;or calls. ~1.e i;v::!.tch i~ a.r::-anged to ~ one r.evolutiOl! r,.1r c~;clc on di;;-ect cal~. 1r.dica.to::- cslls .:1.n1 tuo rovolutions yor c;;clo on tandem call indicator calls. 

8. ~o t.imc moa3uro ar.d coin collect circuit is for the '91ll'pose of givir~ a sign.al to tl.o se:ndc::::-mon!.t0:- opcra:~or wh,:,n ::icy co:nrli tion in the sc::!der circ'4it rcma!."o 1.:!nch:::cgc<.'. for a. p.Jr iod '1f tima wMC::.:. is lioitcd by tllis nlr::ui t., !t i:1 °,lso u~nc1 to pr:>•:~:lo ~ tir.1.c ir.t.-::--✓~::, c.ftcr unl ts a.re dialed. and t.,'lc scmcr is i~ th~ t:Js!.tion to tr3""S'.'1it ca.11 iuiici:-.tor b:pulscs, follo:1i..1C ·7,1ich cf tll.3 st,;.timl.3 rP.c;is~cr is still no:-1il.9.1. the sc:.in.cr circuit assu;.,,,s th~t no station ie required a..il continues to fuxtion. It is 31.so used to :-noi:itor 0--..1 co.in an:i no:1-i::oin station calls, 3lXi to control coin collection o~ rcfu..'"ld, on a coin st~tiou call. 
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9. Ti1c circuit has a. jd.Ck to ~able the mcni tor operator to supervise the sender, and a jac:-: to e:!1ble the mo:citor operator to ~c tbe s~dcr busy ~d to ;:-clcaso it shc;ild it become "stuck'' fer otl1or reaso1~ thar- ci..r­cui t or a:r!.">a::.·r,,.t:u; failnrc. 
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Sender S e le c te d  (1 .01) .

10o W ith  tire sender c o n tro l sw itch  in  p o s it io n  1, b a t te iy  is  connected 
through th e  w inding of th e  T re lay *  th e  1 -1 , and iffl re la y s  norm al, to
th e  m u ltip le  t e s t '  te rm in a l of th e  a sso c ia te d  d i s t r i c t  sender s e le c to r s  {not 
shewn) o When a  h u n tin g  sender s e le c to r  s e le c ts  and connects to  the  t i p  (T ), 
r in g  (R ), t e s t ,  fundam ental t i p  ■(FI), sender c o n tro l (SC), and fundam ental 
r in g  (PR) te rm in a ls  of t h i s  c i r c u i t ,  i t  connects ground to  the  BEST te rm in a l, 
oD erating the  1? re la y ’. The 0? r e la y ,  o p e ra ted , (a) loclcs to  ground on th e  t e s t  
le a d , fb) o p e ra tes  th e  Off re la y  and (c)' o p e ra tes  th e  SIR re la y  under the  con­
t r o l s  of th e  L, HIS, SG, and SC-1 r e la y s .  As soon as the  sender is  s e le c te d  
th e  a sso c ia te d  d i s t r i c t  advances to  th e  "aw aitin g  sender" p o s i t io n ,  in  which 
p o s i t io n  a c i r c u i t  is  c lo sed  from b a t te r y ,  over lead  3 0 , th e  ADY re la y  normal* 
to  ground through bo th  w indings of th e  30 re la y  in  s e r i e s ,  o p e ra tin g  th e  SG re ­
lay • Tire o p e ra tio n  of th e  OR re lay*  (a) c lo se s  a  c i r c u i t  from ground, th e  MB 
re la y  normal* th e  OR re la y  o p e ra ted , to  b a t te ry  th rough th e  w inding of th e  SB 
r e la y ,  o p e ra tin g  th e  SB r e la y ,  {b) p rep ares  in  p a r’d  a  c i r c u i t  f o r  o p e ra tin g  th e  
T - l r e la y ,  and (c) c lo se s  a  c i r c u i t  from  ground on i t s  make c o n ta c t ,  (x  w irin g ) , 
to  normal te rm in a l ( te rm in a l 22) , and M~2 b ru sh , to  b a t te ry  th rough  tne  b reak  
c o n ta c t and w inding of th e  IS  r e l a y , o p e ra tin g  th e  13 re la y  • The o p e ra tio n  of 
th e  SB re la y ,  (A) opens th e  o p e ra tin g  c i r c u i t  fo r  the  HB re la y  so th a t  th is  
sender cannot be made busy , (b) c lo se s  a  p a r t  of the  c h a in  c i r c u i t  to  txie " a l l  
senders busy" r e g is te r *  (c) c lo se s  in  p a r t  a  c i r c u i t  so th a t  th e  sender busy 
lamp w i l l  l i g h t  i f  th e  sender busy key i s  d ep ressed , and (d) c lo se s  a  c i r c u i t  
from b a t te ry  through th e  n o n -in d u c tiv e  w inding of th e  T - l re la y  and. th e  SB re ­
lay  o p e ra ted , ( in  p a r a l l e l  w ith  b a t te r y  through th e  w inding of tne  T r e la y , 
o p e ra ted , and th e  T - l re la y  normal) through th e  80 ohm w inding of th e  T -l r e -  
lay  and the  OR re la y  o pera ted  to  ground on th e  arm ature of th e  MB r e la y .

11. The T - l  re la y  does not o p e ra te  a t  th i s  tim e , s in c e  i t s  in d u c tiv e  
w inding is  s h o r t  c i r c u i te d  by th e  ground or. th e  t e s t  le a d .  The MS re la y  * oper­
a te d , fu n c tio n s  as h e re in a f te r  d e sc rib e d  under "Time Measure and A larm ". ‘Hie 
o p e ra tio n  of th e  SC re la y  opens th e  c i r c u i t  in  which the  SIR re la y  o p e ra te d .
The SLR re la y  is  slow to  re le a s e  and i f  th e  c a l l  has n o t been abandoned o r th e  
sender se ized  to  c o l l e c t  or r e tu rn  a  c o in , th e  L re la y  o p era tes  b e fo re  the
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Sender Selected {1.01). 

10:. With the sender control switch in ?Qsition l, battery is COlll1cctcd 

t.firough tile winding of tb.c T rel~, the~. 'l'•l, and 1m rel~s normal, to 

the multiple test· termiual of tlie associ::i.ted district sender selectors (not 

shomi). V.lon a hunting sender selector selects arid co?lllccts to the tip (T), 

ri:r.g (R), test, ftmdamcnt.11 tiy (FT)• sender control {SC) , and funiamental 

rir..g {F.rt) ter~inals of this cira 11it, it connects ground to the ':i.1E3T terminal, 
ogcra.ting the T rel~•. The T ro!f38, operated., (a) locks to g-round on the test 

lead, (b} O?cra.tcs the OH rel..w :md (c) operates the SLR relay under the con­

trols of t:1.e L, Ri.3, SC, alld SC-i rel~s • .1.s soc,n as the s~dor is selected 

the associated district advances to the "awaiting sender" position, 1n ~ihich 

position a circuit is ~loscd froru battery, over lead sc, the AJ)V rcl8lf normal, 

to ground througi1. both winclil!gs of the SC relc!8 in series, o:pcra.ting tho SC rc­

lai.v • T:ao operation of tile ON relcW, (2-J closes a. c;:i:rcuit from ground, the 1!B 

relcW normal• the ON rcl8¥ oporated~ to battery tr...rotlf;h tho winding of tho SB 
relay, operating the SB relau, (b) prepares in ga.i··li-a 1.,1.rcuit for operating tho 

T-1 reley, an& (cl closes a circu~t from ground on its ~e contact. (xwiring), 

to norma.l termil:.a.1 {te~a.l. 2C:), and M-2 brur:h, to battery through tho break 

co1~ta.ct am. windi~ of the 1$ rcley t 0:.9('ra.ting the 1'B rel~. The operation of 
the 5.B rcley, (A) opens th~ o-,ora.ti:1g Circuit for the ;JB rel~ so tha.,:; this 

seuder can11ot be made busy, ("o) closes a. pa.rt of the cha.in circuit to ti:i.o "all 

sendc:..·s busy" register• (c) closes in part a ci...~uit so that the s~der busy 

lamp wHl light ii' the sender busy key is depressed, a..~d. (d) closes a circu~t 

fl'om battery through the nor.-inductivo \7i.l'lding of tAe T-1 relBtY and. tho SB re­

l~ operated, ( in :parallel wi tL. battery thi·ough the winding of the T rel3o7, 
o::pcrated, and t;ie T-1 rela-J norm3.l) th!-ough the 80 oh::n willding of the T-1 rc­

ley and the ON rclao, oporated to ground cm tho a.rma.tu.:-e of tho im reley • 

11. Tr:c T---1 ~elcy docs not opcr~tc at th.is ti!:l.o, since its lnductivc 

windir.g is s~ort circuited by the ground o~ the tcs~ lead. The 1:15 rolag, opcr­

a.tcd, functions as hc1·cina.fter described under "'lime Mc::isurc and .Ala.rm''. The 

oporation of the SC rel3iY opcr.s the circuit in whtch the SI,R rcley operated. 

The SLR rcl3o7 is slqw to release cm:l if tho call has not been abandoned or the 

sender seized to collect or return a coin, the L rel5c' opcr3.tcs before the 
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SIP re la y  r e le a s e s ,  in  th e  d ia l in g  c i r c u i t ,  which is  tra c e d  from b a t te ry  
through th e  in n e r w inding o f d o  I  r e la y ,  (X w ir in g ) ,  too iSL  re la y  norm al,
c i r c ^ t s K  n° , aT ? la J od d i s t r i o t * l in o  f in d e r ,  and s u b s c r ib e r s ' l in e
w inding of th e  t a ° , iB iJ e lay  n0Kr a l  t0  &<*"* t r o u g h  th e  o u te r
c i r c u i t  frnm n ij.” i ? ea C01l* ®»e o p e ra tio n  of th e  L re la y  c lo se s  a
to  S o und  ?  !  tli0 w ip in g  of th e  SLR r e la y ,  L re la y  operated
to  ground, 1 re la y  o p e ra ted , thus ho ld ing  tho  SLR re la y  o p e ra ted . '

o r re tu rn  f J S f  f  f ar'd?ncd o r **° bonder has been se ise d  to  c o l le c t
causing  th e  sender to  fu n c tio n  °as 312(1 tn ° SLR r c l ay re le a s e s
23 and 24 or as d e sc rib ed  in  • p a r a g r a p h s ° t o  31 abandoned c a l l  in  paragraphs 
purpose o f c o l le c t in g  o r r e f ^ ' ^ i n !  o S i ^ f * ! f °  
c lo se s  a  c i r c u i t  from ground, T aSd i  re la y s  o ^ r f t r d  s r  ? l3?  ads0
re la y  o p e ra ted , w inding of th e  S0->1 mio-r v *.+. * * *c normal ,  3C
B»e SC-1 r e l ^ r  lochs to  a t  the V  0pcraW nS tho  ^
s c - l  re la y  (a) advances fee  t^ n d o r  co n trn ?  f  • °P“ f Cd ’ • Th°  o f *no
a  c i r c u i t  from ground tho  3Li ard <A % 1 sw itch  to  p o s itio n  2 , ana (b) c lo se s
lay  to  b a t t e r y , “ o p e r a t ic “ t h ^ s S  r e i ;  ^  °p c ra to d ’ » !» “ «* o f th e  BIS r e -  
a  c i r c u i t  from ground R i! r e l s ^ t o - r S d  rn°/l°Fcra-t i °n o f  tho  S®  re la y  c lo se s  
ohm w inding -  f bP 5^ 0^ -  , { / f ™  tn 3 f  ^  EOTmal te rm in a l, 25
"To Tone C i r c u i t s " ,  a tone i s  t t e  f  doc^ ^ c r > to  b a t te ry  on th e  lead
re p e a tin g  co ix  wmc.. i.- t r a n ^ + i -  a *nduced m  tn o  500 ohm w inding of th e  66-A
o f f ic e  appara tu s i s  r ^ f ly  f o r  th e  o p e r a U o n ^ f e f  d i S t ° E *  i ”d i0 3 te  th a t  the

nocted  through th e fE p c r° o u fo r* c o r ‘ '!c t f  tG1'S po®i t lo n  1“SA ,  ground i s  con-
0H r e la y ,  h o ld in g  th S 'o E  re la y  o ;-> ra t^ a °u n til th e  s n ^ ! ’ t0  Wlnf il2® o t  from p o s i t io n  6« ' * " e SGil(lGr c o n tro l sw itch  advances

Set t in g  R e g is te rs (JK02[

add r o o ^ e r S e s ^ h e l ' r c a i  f e ^ r o n i ^ - v i t " ^ ^ '  W ™  a l t 0 » a ta *  re le a s e s  
She SIR re la y  i s  slow  to  r e le a s e  and ^ m J u !  °  f ® U lses ir* eaoh d i§ i t  H a le d
be ing  d ia le d .  The f i r s t  r e l e ^ e ’ o f f e A ?  op° ra te d  virile, fe e  e n t i r e  number i:
* re la y  o p e ra ted , the  L r e l ^ h e l e L e d  fe^  pI  a  ° ir0 e i t  fr0!a * « = * .  « r
r e la y ,  RC-6 brush  and N tem ainal to  ^  oporated  wiudizjgs of th e  R
o f those  pa th s i s  tra c ed  t ™ ^ ’ fee  I  t l l Z  ̂  ^  M l c l * One 
through the  44-B r e s is ta n c e  and one wind'in- 0° th ^ o N  ? T f  ’ 
b a t te r y ,  o p e ra tin g  th e  RA r e la y ,  A m agn4 f d  m  ,  f  1 ^  “  p a r a l l e l » t0
tra c e d  through th e  A magnet normal fem a-rd f C - f  ?  E l° o th o r patil i s
mal te rm in a l and b ru s h P e o n d ^  c e n t ° f  “ * A- 1 '  load A, BC-E no3 
re la y  norm al, to  b a t te r y ,  o p e ra tin g  fee  i " r c l a v  T V  r  *“? m  r e la y '  and ta c  »  
and rem ains op era ted  d u ring  th e  im pulse A r J n ? ^  Ka re la y  i s  slow to  ro lo a s i 
t io n  Of th e  RA re la y  c lo s e !  a  c i r c S t  in  S  th e  T t  d lg ti t .d ia le d » opera- 
b a .to ry  through tho  44-2 r e s is ta n c e  and wind?-* of f e e ' l l  I  ^  0r~ rs i2 e d  from 
Winding o f th e  EC magnet, th e  BAre ’ -v o-tu-. ^  * 0 2 rol35r 111 P a r a l l e l ,
She ?H re la y  i s  f a s T i n  ! p e r a t ^  ^  ° S n  o f  ? ^  r e l ^  *>»***«■'
magxet c i r c u i t  to  an a d d it io n a l  g rtw -u  o r ^ t s ^ t  T * *  *** r e s i s t o r  ^^P P in g  
f e i s  ground, u n t i l  the A magnet

, ., •• - - I 
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SLR rela_y releases, in the dia.lii:g circuit , __ ,·:n~c~ is tr~e~ .from battery through the ~er wi~ding of the L reley, (A wir::.ug), t,Ac ,~L rcley normal, R lead, tI1rough the a.ssoci:'\tad district, l~c fil:der, and subs~ribcrs' line circuits (not s.o.CNm), T load, the nn rcuw 11or:':lal to E,;round t11rough the outer winding of the 66- \ repeating coil. il1c opcrs.ticn of t~.e L rcley closes a circuit from battery t:.rougr~ tile winding of the SLR rvley, L reley operated, to ground, T rela.v opcra.tcd. thus holding ;ho SLR rclG\V operated. 
12. If the call is abandonc-d or t;.o sender has been seized to collect or return a coin, tr.e L rcl3o1 docs not opera.to 3.lld the SLR relao7 rolca.ses ca.using tho ser.der to functio~, as described for an abai!doncd call in paragraphs 23 and 24 or as described in ·paragraphs 28 to 31 inclusive, if' seized for tho purpose of collecting or rcf'unding a coin. The operation of tt~o L rclao7 also closes a circuit from gTQ'.llld, T and L rela.vs operated, SC-1 rclau normal, SC rcley o:xira.ted, windir.g of the SC-1 roley to battery, operating the SC-1 rel~. Tho SC-1 relay locks to grcund at the T rel.~ opcr3.ted. Tho operation of' ollO SC-1 rola;r (a) advances the sender control switch to position 2, ana. {b) closes a circuit from ground, the SLR and SC-1 rcleys operated, winding of the RU3 re­UW to battery, operating tho RlS relay. The operation of the RLS rcley closes a circuit frora ground RIS relay operated, BC-4 brush ~d normal termiDal, 25 ohm winc~ng ,..~ th!\ 66-A repeating con. 1/2 MF condenser, to b3.ttcry on ~c lead "To Tono C:.rc-ii tn" ~ ·_ tone is thus induced in the 500 abm winding of tllc 66-.A. rcpea.tir.z· ~·ou wn.1c ... :i...:. transmitted to tho calling station to indicate that the office apparatus is re~ for the operstion of the di3J.. 

13. As tho sender control switch enters position 1-3/4, ground is ocn­neoted through tho upper outer contact of control cam T, t:o the windi11g of the ON rolaz,, holding tr..c ON rol~ or-.,ratod until tho sender control switch advances :from position 60 

Set~. _ ... ;egis ters ( 1.02) 

14. i'he operatior. 0£ tr.e dial at the calling ste.tioo altcri=.atcly releases arid roopor~tes tho L rel~ ln synchronism with tho impulses it:. each digit dialed. 

• 

The SLR reley is slow to rel(jlasc, and remains operated wh.ilc tl:e entire llULlber is .. being dialed. The first release Of the L ~0188 closes~ circ~it from grottl'Xl, tho T rel~ operated, tho L r.el~ released, the RIS rcley opor1ted windings Of the RA • reley, RC-6 brush ::u1d N tcrmin<J.l, to battery t}1rougi:. two pa.ths in parallc l, Ono of these paths is traced througl1 the windir.g of tho .1 magnet, t,,.o PP roley norraa.l• through tho 44--E resistance and ono windillg of the 0N-2 rcley in pa.rallel, to battery, opera.ting the RI!. reley, A m"'gl'\et, and OU-2 roley. The other pa.th is traced through the A. magnet normal bridged torninals of arc A-1, lead A, ro-f nor-mal tormina.l and brush, sender control CaJ!l F, v,inding of the FH reley, and tac pp rela.Y normal 0 to battery, cperating the m rcley. The Ri. reley is slow to release and_ remains operated during the impulse period for oach digit dialed, The opera-- • tiou of the RA rolav closes a circuit in W.'.lich the RC magnot is enorgizod from ll battery through tho 44-E resist::mco and wimi~.g of ttle oN-2 re~ in parallel, winding Of the RC magnet, the ru.. reley opera.tad to ground, RIB reley oper.:.i.tcd. Tho ?E: rolalf is fast in opera.ting, and when opcrd.tod closes tlle register stepp~ magnet circuit to an addi tioll3.l grmmd on its left a.r:nsturc and lockS 1 tsolf to this grou:rn, until the A mae;not ".>pcrates, to insure step-_gi.ng of tho register, if 
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f o r  airy reaso n  the  im pulses of th e  L re la y  a re  n o t of s u f f i c i e n t  d u ra tio n  
to  o p e ra te  th e  "A" mag n e t .— The open at  ion of th e  PH re la y  a lso  c lo se s  a c i r -  

-cuit. from  ground an i t s .  r ig h t  arm ature  to  b a t te ry  through th e  w inding of the 
SLR re la y  to  ho ld  re la y  ‘o p e ra ted  Erring tne  p u ls in g  p e r io d . When the  A
rogistea? magnet o p e ra te s , a f t e r  tn e  L re la y  r e le a s e s ,  i t  opens the  c i r c u i t  
tj-rougii h ie  w inding of th e  EH re la y  0 ih e  EH re la y  re le a s e s  opening the  c i r ­
c u i t  te.rough th e  A m agnet. The OH-2 re la y  and A magnet th en  r e le a s e ,  the  A 
r e g i s t e r  b ru sh  assem bly i s  advanced to  te rm in a l 1 . Each tim e the  L re la y  re ­
le a se s  and re o p e ra te s ,  th e  A r e g i s t e r  magnet and the  PH re la y  o p e ra te  and r e -  
le a s e ,  and the, A r e g i s t e r  b ru sh  assembly is  advanced one s te p .  Upon the  com- 
p le t io n  o f th e  s e r ie s  of im pulses, co rrespond ing  to  th e  f i r s t  d i g i t  o f the  
O ffice  code, the  RA re la y  and OH-2 re la y  r e le a s e .  The re le a s e  o f th e  RA re -  

°^ ens c i r c u i t  in  wnich the. EC magnet i s  en erg ized , and th e  re le a s e  of 
tn e  RC magnet s te p s  th e  RG b rush  assembly to  te rm in a l 1 . The number 1 is  r o t

f o r  t aSc f i r h 1 h h ^ h f f CCH T e ’ , fcCrCf0re 2 0 r ao ro  im pulses J o  re c e iv e d  f o r  ta e  f n a t  d+6i t  d ia le d  and tne A r e g i s t e r  does n o t s to n  on te rm in a l 1
th0  Case 0 f a  p re lim in a ry  im pulse as h e re in a f te r 'd e s c r ib e d  t n  ^

. Se^ r  i s now ‘ ea®  t0  rG°o ivo  th e  im pulses f o r  th e  second d i g i t
to  to e  o f f ic e  code, to e  L re la y  a g a in  a l te r n a te ly  r e le a s e s  and re o p e ra te s  ' ' r e ­
sponding to  toe  im pulses from to e  d i a l ,  to e  BA, H i, and ON-2 re la y s  and th e  
B r e g i s t e r  magnet o p e ra te  and r e le a s e ,  s e t t i n g  h e  1  r e g i s t e r  In  f m U j  
s im ila r  to  to a t  lr  n c n  the  A r e g i s t e r  was s e t ,  except (a) th a t  th e  pulsing ' 
c i rc u i . .  from ground ihrongb to o  L and. H i r e la y s  op era ted  i s  tra c e d  e n o u g h  th e  
W indii^  o f to e  3 r e g i s t e r  ma i t  and te rm in a l 1 o f to e  EC-6 a r c ,  in s te a d 6o f 
torougn to e  A r e g i s t e r  magnet, and (*) to e  c i r c u i t  in  which toe  PH r e l j  ooor

the  i. - s in a l  1 of too EC-5 a rc , lead  B, - a n d h t l «  S i  
i j 3i to e  B -l  a rc , in s te a d  of through th e  normal te rm in a l o f too EC-5 arc  

=?3d t '  m f  H°  E3fino,: i s  energ ized  when tlio RA re la y  o p e ra te s , and when 
re la y  re leases^u p o n  com pletion  o f to e  s e r ie s  of im pulses corresponding'

h  I VISh  ° !  tneh SW* e r  d ia le d . th e  EC magnet r e le a s e s ,  s tep o in g  J o  
EC Brush assembly to  te rm hS S  2 .  to o  r e g i s t e r  c o n tro l sw itch  i s  now
to d i r e c t  too  n ex t s e r ie s  o f im pulses from too  L re la y  to  too  thousands (m l

?• “ * *  r e g i s te r s  a re  s e t  in  J s i m i l  J  m a J o “  to  t o j  
d e sc rib ed  f o r  too A and B r e g i s t e r s ,  (to a l l  c a l l s  f o r  which toe  H r e g i s t e r  is  
s e t  in  p o s i t io n s  5 to  9 in c lu s iv e ,  toe  IS re la y  o p era tes  whereby the  I  c o s t ­
ing  re la y  i s  connected to  tne even numbered te rm in a ls  o f too  a rc  5H-6 f c r  in  
coming group s e le c t io n  in s te a d  of to e  0 co un ting  r e la y ,  and whore too s ' c o h t -
i rg  ro ia j ' -s  connected  to  toe  odd numbered te rm in a ls  of th e  1’H-S arc  in s te a d  
of th e  2 counting  r e la y .  tJU

Tra n s la t io n  (1 .Ob

16. When tn e  b rushes of th e  RC sw itch  advance to  te rm in a l 2 a f t e r  the  
s e t t in g  of th e  A r e g i s t e r ,  a  c i r c u i t  i s  c lo sed  in  which th e  ST re la y  oueratoq  
This c i r c u i t  i s  t ra c e d  from b a t te r y  through th e  w inding and b reak  c o n ta c t o f toe  
S i r e la y ,  te rm in a l and a.C-4 b ru sn , to  ground on the  l o f t  arm ature o f too  EIB 
r e la y ,  to e  Sa r e la y ,  o p e ra ted , (a) locks in  p o s i t io n  2 through i t s  make c o n ta c t 
cain 0 , to  ground, ELS re la y  o p e ra te d , (b) c lo se s  a  c i r c u i t  from o'rourd o” ^to ' 
arm ature  through th e  windings of th e  HOB-1 and ROT-2 magnets to  b a t te d -  'o o A t i r  
too  magnets thus causing  th e  power d riv e n  t r a n s la to r s  to  r o ta te ,  and (c) c o n n ec t?

I

• 

• 

• 
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for 3lJ8 reason the impulses of tl~c L rcl3¥ arc not of su:ff~cient <:1,ura.tion to opcrs.tc t.'1c "A" ro~11<:t. 'Phc O'P('l':i.t ion of the PH rol3¥ also closes 3. cil'-~n l t :from gronnd on its. right armature t;o battery t1:roug:i t:1.e wi1~iug of the SLR :rcley to hold ti~"l::. J:-cl!;\Y ·o,P<'ral.od ~ Le pulsinr; period. Ul1cn the A registm, m.-tenc't oporrt.'tcs, after t~1e L .t·ol:zy rclc~~s, it opens the circuit t}·.rough t;:.c windi1,g of the B:I rel!iif. 'll10 HI reley releases opening tr.c cir­cuit throUt;}. tho A magne.t. The W-2 rcl3-Y 3!ld .1 nngnet t:,on release, fac A register brush as~cmbly- is ad.v3nced to termiil.3.l l. E::i.ch time the L rcl3¥ re­leases 3r.d. reopcrates, the~ ~cgistcr m3gnot and t:le PH rel3o7 operate and rc­le:l.Se, :ma. tl1e A register brui,;;1 a.ssomb)s is adv:1J:Ccd one step. U-pon tJ.c com­pletion of the series of impulses, corresponding to t:.e first digit of tj,e 0ffice code, tt,e B4, relaor and ON-2 relBiY rcle:?.Se. The release of t:~c RA rc­ley opens tJ-.o circuit in vn.ich the RC magnet is energized, and tho rcle3Se of tho RC msgnct s tcps t,10 RC oruS:1 :issomb)s to torJt1i.r.al 1. Tho number l is not u:lcd as a digit in. the office code, ~.crcfore 2 or oorc L-:rpulses arc received for t:.c first digit dialed aud t=:e A register docs not stop on tcrmir.al l, except in the case of ::i. • prelir.1i11:uy lm:_1"11.lno os hor.-!3n!'l.ftor n.osnrih<"rl. h~ para.-graph 45. • 

15. 'l!hc ccnicr is now ::-cacy to rec el vo t:1.c i::1pulscs fol.' ti.o sec om d131 t to the office code. The L rel~ agai::i 9.lternately releases ar.d reopcrates, rc­spondi1,g to t;:.e impulses frou the dial. The RA, ffi, and ON-2 rela.ys, and the B register magnet operate .md rclpg,se, setting the .B register in ::i. manner similar to tJ1at ir lien tho ..i register was set, except ( a) t11a.t the pulsing circuit fror.i groun"" .:.1rough t:ie L !md., PH relaivs o-por3.ted is tr3Ccd tlJoug;'.l. the ,1i11ding of t;10 .a rcgis tcr me 1t and terminal l of tho RC-6 3.rc, i1~s toad of tJ.1rou~ ~e A register macnet, 3.Ild (b) t} .. e circuit in Wilie: .. ~-..c PR rcley oper­ates, p!lSses through the •• 1inal 1 of the RC-5 arc, lead B, 'md s tr~ppcd te::-­mi;lals of tho B-1 arc, ins i.t.:c.d of through t:·le normal ten:iini:11 of the RC-5 a.re and lead A. Tile RC I:l3gllct is energized men the fil reley opcrstcs, und w:1cn the RA rola;y releases upon completion of ti1c series of inpulscs corresponding to the second digit of th½r!. r dialed,. the RC ~::iet releases, stcp,;>ir..g ti_e RC brush assembly to tenn • 1 2. ~e rcgis tcr control swi tci, is no\7 iu position to direct t11c next series o impulses frora 'tho L rel~ 'tO the ~:..our:.ar.ds ('lH) register. The 'lll, H, T, and U registers arc set in a ·a1mil3.r mane.er to tlla.t described for t:--.e i ~d B registers. Ou all calls for v:hich. the H register is sot in position& 5 to 9 inclusive, t:1c IO rcl~r O!)Crates 'Whereby the I count-ing rclao, is connected to tile cvcu nunbc::-ed termin3.ls of the .arc ffl.-6 fer i~ comi~ group selection instead cf tbc O counting rel~• and w~ore ti1e 3 count­ing rclBiY is connected to tn.e odd nurnbm·<..-d tor,.,1.11.als of t:1.e IB-6 arc il1steod of tho 2 c0untir.g rclao,. 

16. Whvn th0 ·bru&bos -:>f the RC ~witch 3.dv-:u.~cc to tcrmi1~J.l 2 after tbe setting of the~ regi~tor, ~ circu~t is clo&~ in which the ST relay opcr::i.tcs. 'l'his circuit is tr ...i.ecd from b:ltter-J taro·.ign the wir!di.l~ .3lld brc.ak cout.:i.ct of tho ST l'cl:3¥, termin;;s.l 2 3lld F.C-4 brush, to ground on t.;.1c loft :i.rr.uturc of tho RLS r1..l9iY ■ ~c ST rcl:zy, oper.,J,tcd, (:1) locks 1l: position 2 throuzh its lil.lkc c01~t..ict, cam-O, to ground, RLS rcla;v oper~tcd, {bl closes~ circuit from ground ou its ::i.rr.,::i.ture througn the windings of the ROT-1 ~d ROT-2 m;JGncta to batter.- -1pcr3,ti:i;< the ~3gnets thus c.JUsin 6 toe power driv~ tr~sl~tors to rot~te, !md (c) connect~ 
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ground from tne SIB relay  operated, the SSR relay  normal, the ST relay  oper- 
a ted , a-3  brush and term inals, through one o f the B r e g is te r  brushes and 
term inal, through the cross connection to the tra n sla to r  arcs Pl-S T2-S. When 
t-ie tra n sla to r  brush assembly advances to the p a rticu lar  term inal to  which 

n is  ground i s  connected, a c ir c u i t  i s  c lo sed  through the PR relay  operated 
■? f . 13,1* 1° lô t to r y  through the windings of. the PS-1 and PS-2 r e la y s , and 

t°_b attery  through the windings of the SPOP-1 and 3POP-2 magnets. She TR 
re ay operates i f  the X r e g is te r  i s  s e t  in  p o sitio n s  3 ,  5 , 7 , or 9 thereby 
^ ran sferrir^  the hunting lead from the arc w ith  term inals numbered 1 to  22 
I? W1!h term inals numbered 23 to 44* Phe PS-1 and TS-2 re lays and
the SPOP-1 and the SPOP-2 magnets operate in  th is  c ir c u it  and lock  to ground 
^t tne operated 3P r e la y . TXc operation o f the PS-1 and PS-2 relsars. (a) *

i ockirf  G ircu it fo r  the SP r e la y , from ground on the armature of 
tiir°Uf h tlle lc^er GOntacts o f sender con tro l cam 0 , to  battexy

S T S o S S  ^ V i2^ inS °f  1316 SQ? relasr* (b) c lo se s  a c ir c u it
the w frd irf o T th  ? ? re la^s operated, sender cam C, to  battexy through
ar* aavaKcir-  the sender sw itch  to  nos i t  ion 2 , ^

’ c lo se s  a c ir c u it  from ground o f the 35-1 and PS-2 re lays onerat^d 
sender co n tro l cam B. to  battery  through the R -l magnet, '
sender co n tro l sv/itch to p o s itio n  3 .  ^

banksK03Tt ,-,2“̂  t r a n s ^ o r  c o n s is ts  of one 202-C se le c to r  and two 10-C
22 s e t s  tv'n -rpaeit,y o f ^  s e t s  o f term inals, each bank c o n s is t in g  of

I  ̂ are rncuntcd 0R thG tra n sla to r  frame p a r a lle l  to e^h.
o f tlie c e t c t o r ! 0^ ^ ^ ^  ^ J “ t .w lth «**• springs o f  the brush a ssem b lies . o r * h ie ^02-C s e le c to r  i s  composed of a rotary
r o t t v T S f t ^ o n  t o  ®t0P ^  °* eP trUSh a88C94,11°s » which J o  elfmped t e a
Z 7 ^ ° n0 f “ 3 raetal d r i7 i^  d is c *
180 degrees from t t e  brushes on the o tfaS  3r° ®e t

ma’CG cof t a c t  with, the term inals at any one tim eT ^E ie 01 

the break c o n tL t° o f^ h o  S T O P m a S o t^ t te ’d r s c ^  °P°r a t?S in  a  c lr c u it  ti^Obgh

I S r  “ H s w S n f T  ̂
mcwiianicai otep  fo r  the rotary u n it when the ^pop ■!• .T , ,

“ 4 S “ * ; s “ » * s s - « ■  « « » « . « s a y ?

~ — w ■ * »  C S m m ' S S u S T  *of 51-S are mounted to mate con tact s l i e h t b r M  tb  bunting brushes
the STOP magnet i s  operated before the ferresnor-d-riTr nteh f le  ° tbor brushes,
d is c  i s  under th e  arm ature pawl, c a u s irg  th e  p a w lM  r e s f o f t h f r l f o f t t e °  
d is c  between, two mvir, -pry-. ^  • w r -trQ oi ^ho
tne d isc  contin ues''to^ rotate^ u ntil 7
notch which is  assoc ia ted  w ith the d esired  s e t  of t-rn ii-'^ s  4  D 4  ,

n e t . The STOP W * * " ^ d “d ^ ^

17. Assume fo r  th is  c la s s  o f c a l l  th a t the tra n sla to r  storm ln  a  
p o s itio n  in  which th e  T l-C l brush i s  r e s tin g  on the con tacts of*the term inal
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grotmd frO?n -the ms relau opera.tcd. the SSR rclau oo?'I!l31, the ST rcla;v opcl'­ated, ..l-3 brush and tcrr:ima.ls, tl.rough (!ll;;) of the .B register brushos and terminal, thr-:>ugh t,'l(: cross co1~cctiou to tho translator area Tl-S T2-S. rib.on the translator brush assembly ad.vane-cs to the pa.rticultll' terminal. to which t':1.is gro'UI'...d is com~cctod 9 a clrcuit is. closed tt.ro~h the TR rolau operated or· nor.21, to b!.i.ttcry through the wiDiiI:igs of. the m-1 and ~2 releys, and to bJ.ttcry through tho Y!indinf;s of the ~TOP-1 and STOP-2 magnets. Tho TR rcl3o"- operates if tho ..l. register 1S sot in positi.Olls 3, 5, 7 • or 9 thereby ~ra.DSforring tl~o hunting load from ~;c arc with terminals nmnbcrcd l to 22 to tho a.re with terminals nmnbercd 23 to 44. The !l'S-1 and TS-2 rola;vs SI:d the STOP-1 and the S'.l.'OP-2 :.uauc-ncts operate in this circuit and lock to ground. at ~10 operated ST rolaq. T;ic opera.ti01:. of the ~-1 3lld m-2 relaua. (a.) closes :mother locking circuit -tor tho ST rclcW, .~rom ground on the a.rr.iature o:r the TS-1 roley- through the lot'7er contacts of sorder control cam O, to battery throueh tho make contact 8l!d wirding of the ST roley. (b) closes a circuit from grown at:td 'IS-1 and TS-2 rola;vs operated, sender cam c, to battory through the windi:r:g of the R-2 magnet, advareir.g the· sender switch to positia& 2, and ( c) closes a circuit fro!Il g.rotm.d of the 15-1 and TS-2 relags operated·, sender control C3lll B, to ba.ttcr 3 t.."'1..roug:-.. tl:.c R-1 magnot. 'advancing tho sender control s,,itcn to positi~ 3. 

NOTE: Each tra.r.sla.tor comsists of one 202-C selector and two 10-C banks. It has a. ca.pa.city of 44 sets of .tcrmlnal.s. each bank consisting 0£ 22 sets. Tho two banks a.re mou:cted on tho trgnslato:r t'rsmc parallel to each othor with the terminals it? =i.lignmont with tho springs of the bl'l.Wh asscmblicc • Of the sel~ctor. Tho 202-C selector is composed of a rotary mggnot Rv~: ~ STOP magnet aud two step a::, r.tcp brush asscmblios, which a.re clamped to a rotazy sha.i't on tho mag:cet end of wh1cl: 1& fa.stoned a. meta.l driviDg disc. The br ... shes arc single ended o:f tho .bridging type and on one asscmb]¥ 3.ro ·set 180 degre~s from tho brusl1es on t!l.c other assembly, so that the brushes of onzy one assomb4' r.w.ke contact with the tetttlna..ls at tmy one time. The driving disc !s xtuated by the ROT magnet, 'Which operates in a circuit through the break contact of the STOP magnot. 1hc disc is provided witll a. notched rim, the notches of ~hiah servo to stop and hold the soloctor with tho brush assemblies centered on t..'1.o tonlt!nals. Tho arma.tu=-e o~ tbo STOP magnet is :provided ::r.t its em with a projcctj:cg p~l, micb. ia.· cf sufficient size to ongage sny of tb.o notches _in the rix:i of tho· d.1sn thua providing a. positive mechanical stop for tho rotsxy t.nit wh~ the STOP :!.s cpera.tcd. Normally tho armature pawl docs not tou.c.h the rim of tho e.iec at a.ey po:tnt. The circuit is arrc>..nged so that t11e STOP magnet o-por3.tcs whcm. the hu::it:i.ng disc of ci thcr asscmb:!.y makes contact wl th the desired toxn1nal. ..l:1 tho hunting b~hoa of Tl .... ~ ai·e mounted to ma.lee contact s11gb.tl8 in af.!:vanco of the other brnshcs
9 tho SToP. magnet is operated "bofcro the correspond!.ng l!O~ch in the rim of the disc is und<::!r the ar.na.turc i:)::'.Wl. causirg tho :p::i.Wl to rest ..:>i:. tho rim of tho disc botwocn two ~otch~~ .. The ROT magn~t, therefore rcmaina operated~ the disc continues to rotate until the a.rnlaturc p:.wl drops into ti"lo next notch '\'hich is associated with the dcsu-cd set of terminals. r1hen the "O~l drops into ~e notch, tho contact spri'ngs associated with tho STOP r.iagn~t aro opened, thoroby opening t'J.e circnit through tho winG.iug of the ROT mag­net. The STOP magnet r~ma.i:ns opora.tro durir.g the p:-oc::iss of selection. 

17. Assume for this class of ccll th.st the trallSlator stops in a position in which tho Tl-CL brush 1s resting on the contacts of tho terminal 

• 

• 

• 
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to  w hich 'c lass s e t  load  C* is  conn ec ted . A c i r c u i t  i s  th en  c lo se d  from 
b a t te ry  th rough the  R~5 magnet and th e  CL re la y  in  p a r a l l e l ,  csin C, lead. G.,- 
V o ^ tv W  rmd T2-0L b ru sh , th e  OP re la y  normal to  ground a t th e  PS-2 re la y  
o p e ra te d ,'a d v a n c in g  -the c la s s  sw itch  to  p o s it io n  7 , (o r 18} and o p e ra tin g  
jfche C L -re lay . <phe o p e ra tio n -o f  th e  CL re la y  p reven ts th e  o p e ra tio n  o f th e  
r e la y s  i n  the im pulse c i r c u i t  .during  th e  advance of the  c la s s  sw itc h . * Pile 
CL re la y  re le a s e s  when th e  sw itch  advances beyond p o s i t io n  6 (o r  17} *

d i s t r i c t  S o le c tla p s  (1 .04) . ' - •

18 . V'/ith the  sen d e r c o n tro l  sw itch  in  p o s it io n  5 , and th e  sender sw itch  
in  p o s i t io n  2 , th e  fundam ental c i r c u i t  is -c lo s e d  f o r  d i s t r i c t  brush  s e le c t io n .  
Phis c i r c u i t  i s  tra c ed  from b u tte ry  through, the  d i s t r i c t  l in e  r e la y ,  over
th e  lead  FT, th e  S. and .iDY re la y s  norm al, sender c o n tro l  cam S , upper o u te r  
and lower in n er c o n ta c ts  o f sender cam If, w indings of th e  5P? and OFL re la y s ,  
fne BO re la y  norm al, tn e  18-AC r e s is ta n c e ,  lower- in n e r and upper o u te r  con­
ta c t s  of sender c o n tro l cam J  to  ground a t  sender can I« The OFL re la y  does 
n o t o p e ra te  a t  th is  t in e  as i t  "is of th e  p o la r iz e d  type," u n le ss  one of th e  
s e le c to r s  go to  overflow , a t  which tim e th e  b a t te r y  through i t s  54 olim wind­
ing i s  in  th e  re v e rse  d i r e c t io n .  PLe d i s t r i c t  L and ST? re la y s  o p e ra te  in  
th i s  c i r c u i t ,  causing  th e  d i s t r i c t  s e le c to r  to  move upward and c lo se  a  c i r ­
c u i t  in  waned.one of th e  co un ting  re la y s  o p e ra te s . For th i s  c a l l  i t  i s  
assumed th a t  & coun ting  re la y  is  th e  f i r s t  to  be operated*  The c i r c u i t  f o r  
o p e ra tin g  fcne Z coun ting  re la y  i s  tra c e d  from b a t te ry  a t  sender c o n tro l  cam 
X, w inding of th e  2 co u n tin g  r e la y ,  2» co un ting  re la y  norm al, le ad  2 , t e r ­
m inal and P2-1XB b rush , sender cams V and 17, sender c o n tro l earn IT, the  IA 
ro l_ y  norm al, sender cam L, tne SP? re la y  tope r a te d , to  ground a t  sen d er can 
I .  Ll-.j o p e ra tio n  of th e  2 coun ting  re la y  c lo se s  a  c i r c u i t  through i t s  wind­
ing  and th e  w inding o f th e  2* counting  re la y s  in  se r ie s ,*  to  ground through 
sender cam j .  The 2 f co un ting  re la y  does n o t o p e ra te  a t  th i s  tim e however, 
as i t  i s  s h o r t  c i r c u i te d  by the  ground on cap I .  As the d i s t r i c t  s e lec  to r*  
moves upward, fo r  b ru sh  s e le c t io n ,  ground is  connected to  the  t i p  s id e  of 
t-i.e fundam ental c i r c u i t  each tim e th e  a  commutator b rush  malces c o n ta c t w ith  
one o f  th e  m etal segments o f the  A com m utator. Phis, ground s h o r t c i r c u i t s  
th e  w inding of th e  SP? r e la y ,  causing  i t s  r e le a s e .  The re le a s e  of the SPP 
re  lew removes the s n o r t  c i r c u i t  from  tn b  w inding of th e  2* coun ting  re lay *
Pne 2* counting  re la y  now o p e ra te s  “and th e  2 coun ting  re la y  ho ld s  in  th e  
c i r c u i t  desc rib ed  above. P ie  o p e ra tio n  o f tire 2* coun ting  re la y  t r a n s f e r s  
thw on j. s ing  c i r c u i t  th rough i t s  mane c o n ta c t ,  to  th e  1 co u n ting  re la y  
ready fo r  th e  n ex t p u ls e . ^ ^  *

1 9 . PLe d i s t r i c t  s e le c to r  co n tin u es  to  move mow and and each ooer- 
a t io n  and re le a s e  of th e  SP? re la y  causes one s e t  o f co u n tin g  r e la y " to  be 
o p e ra te d . **

**0 * number o f coun ting  re la y s , to  be op era ted  f o r  a  g iven  s e le c t io n
is  determ ined by connec ting  th e  coun ting  re la y  te rm in a ls  to  the  te rm in a ls  
of th e  ^ tr a n s la to r  a rcs  as s p e c if ie d  by th e  Telephone Oompany, so th a t  th e  
d e s ire d  counting  re la y  w i l l  be connected to  th e  ter.oA.au. on which the  Pl-DB 
o r 2'2-BE b rush  of th e  t r a n s la to r  s h a l l  be r e s t in g .  When the SP? re l= v  --e^t 
re le a s e s  a f te r  th e  o p e ra tio n  of th e  0 co u n tin g  r e la y ,  the sh o r t  c i r c u i t  to

·1 

• 
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18. Witt:. the scr.d.cr control s-.7it~1. in :;x,sitio11 3, ~d t;.;.c sc11dcr switch 
in :positio!: 2, the funda::::icntal circuit is·· closed for district brus~ s·clcction. 
~1is c.ircuit is tr::iced from b.lt.tery 1,;tl'•.)Ul:?-i t·;.e district line :::-cl33, over 
tirn lea.d FT, t:;c S and 'i.D'I_T roleys 11or.':la.l• scndc~· ~ontrol CS.""J S, '4')~:>cr outer 
~d loi;,cr in!1cr couta.c ts of ccnder ca.':l N, \7indir.gs of t:.;.c ST? 3-r.d OFL rcleys • t..l:o l:)O rcl::y r.or.:!3.19 t.-.c 18-AC rcsist..:llcc, lower- irxcr ar.d u;>;?Cr outc .. • cor.­
tacts of GCl:dcr c.ontrol Cal:l J to grO\md at sender ca.~ I. 'l!:'!e OFL rol&¥ eocs 
not oper::i.tc at ~.5.5 ti.:r:10 as it ·is of tr:c polarized type·; uulesa O"J.'.lC of t~:.c s olnc tors go to overflm, 1 at y;;1.ic:, tine ~e ba.t tcry tl.roU{;::. its 54 oho ,:!.~­
i,g is in t~c rcvc:::-se di~ect::.c~. Tt..c district L 3lld STP rcleys operate in 
this circuit, c::::.Uslng ~.e district selector to :novc u711:l'rd and close~ cir­
ci::i~ in \711::.c;1 O11e of t:1e cou:::ti:~ rcl~s o-poratcs. Fo:- t:,is c:ill it is 
a::su:.~cd t~a..t 2 ccunth~ r~l"'y is t.;.c .:irst to be o:?Cr...;tcd. 'L.c circuit fo!' 
opcr~ti:.~ t~ic 2 c~,m:ti.-6 .rd~ is tr.::.ccd fro!"' b::.ttcry :.?.t sc~cr co1"t: ol ca.:i X, wir:di1~ of t,tC 2 coi.nti:cg r-cley, 2' co~nti:ng rol.a.y 11or:ns.1; lc.ld 2, tcr­
mil13.l a.nd T2-lJ.B brusb I sender c.:l,-;:s V ~r.ti- C, sc:ner c~trc:t e:::.0:1 N, t~c Ii ... 
rel-=¥ l";O!'.J3l, ser.cfo.r ~~ L. t~c -ST? rol3i'f t01)Crated 1 to :;ro:md at sender ca:, I• Tt.c o;;,cr3.ti'J'!! of t~1c 2 counti~ rc""l.ey clos-cs a circuit t::trough its \.1i11d­
irg 2nd th0 wind.i:.;g of t::1c 2' cm:tnth~ relays in 3crics, to ;.round t;.rouE)n 
~ender C'.".1:l J. T~1c ,, com:.ti.:Jg rel~ 6.oos 11ot o-por::.t.J z..t t:.:is ti=:c ::ixcvcr, 
:lS it is short circuited by tuo grou~d on ca..-;, ic l.13 t~~c dist:-ict selector 
Moves upr1::!,I'd :for b::-us11 selection, ground is com:cctod to t:1c ti:,> sid.:: cf 
t:·.c fund.x.:icnta.l ci:::-cui ii c:aC:i t i::!e t:::.e 1,.. co::nut==.to:- brus_: r:...!ccs cont.::c t -;.,it~:. 
o~o of t,_c r.1cta.l sc~-r.crt., of tile -~ co=-.uta:tor. T: .. ia grour.d s~ort circuits 
the \7indL~ of 't:::.c ST? rela;, C.;;,U.SiI;f; it~ rclc.:.sc. ~o release of t:·.c ST? 
rcley re::iovcs the short circuit frm:! ~1c v:i:.:.dlug o"i' t::c ;a' cou=ti~ rcl.:?;y. 
Tl:.o 2~ couz:.tj_:.~ reley r.ot1 o:::ie:::~tcs -~"lC: t:_1c 2 co~ti:.-:.; rclav ilnlds in t:.c 
circuit desc~ibcd $hove. 'E-c O?cr~tio~ cf t;:c 2' cou~ti:.:g rcl3¥ trx~fcrs 
the '9u.J.si:.:ig c::.rcui t t::.ro~:1 i -co ~1:c cor.tac t, to t:-_e 1 cou:1ti~:g rcl:;w, 
rc.:;.cy for t;;.c nm:t ;ulse. 

19. '1!::o distri~ -i; sclec tor cott i:cues to ""!love u::.A1&:::-d 3.nd eacr. 03>cr­
ation ar.d r.:?loasc of t!-.o 5TP relay c!l.UScs o:ie set cf cow:ti~ rc-ley to be 
operated. 

20. The ::1-ambcr e,f counti:~ rcl~s to be ol)er~tcd for a gi vc selcctiO"~ 
is dctorr:iined by c0r;'!ccti1~3 t:-.c cou:::.ti:;g rcls:y tcnni:.::l.lc; to Le tc:..;i:1:~ls 
of t:1c trans la.tor ar~s 3.S ~:;:,ccifiec. ~- t~c Tclc·9:1t;L ." ·JonIJ;~ t so tt.c?.t t~c 
desired cou:.::.ting relay- ·.7ill be co1mcctcd to tho tcr:,_.1., .:. ... on ,mich t";,c Tl-DB 
or T2-DE brush of thc trz.ns1.:i.t0r s1.:l.ll oe ::-cst::.n.;,·. '•:l .. cr t:~c ST? r.?l~• ne::.:t 
role-a.sos ~"tcr t::e 0·9cratio:: of ti:.c O countii;; rch,y, t;;..c silcrt circuit to 
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r.°m?Tc4 frora th c  * a u * e »  of too  ?0  a r t  BO r e la y s .  to e  0
o L e ° e ? '  E *  * d ?0  « * * *  o p e ra te  to  p a r k  l e i .  to

c n ' t  thus o o c ia tlo n  ° f  tlle B0 re la y  opens th e  fundam ental c i r -

d l k k c f ^ t e f t f J v l e e  2 ’-: SS le ° t0 r  “ *  ° aUSiKg « *in  which, th e  sen d er ^--TL - V  P °A t l c  -"0 re la y  c lo se s  a  c i r c u i t
from ground on th e  arm ature o f i ? 0 r*tl0 I \ 3 ' E lis  c i r c u i t  i s  tra c ed
cam i ,  sender earn C to  b a t t  >-v *~Xo r ° lay  n o r m l* s coder c o n tro l
the  sw itch  to  a d ™  t c  o o s V * * " *  m3gnotV .* *  A cam causes 
p o s i t io n  Z th e  co u n tin g  r->lav~ mi-v**- ° -Jiu sc>nder sw iten  advances from
ings i s  opened a t  cam*? " - f f n  cu^ce tn e  c i r c u i t  through t h e i r  wind-
n o n -in d u c tiv e  w inding of th-> sc  t? -i? CC*Cr S v itcn  iu  P°s i t io n  4 , th e  1000 ohm 
sender cam * ,  c i r c u i te d  by ground th rough
o p e ra tio n  of th e  CH re la y  in  th ^  - .^ ro u r*i of tile lead  SC, cau s in g  th e
and tru n k  h u n t i n g L v o b ? di St r i c t  ^ u P s e le c t io n  
re la y  be opera ted  i r  n rd - r  tn  9 2° l o >n *-c ^SL>'liy th a t  tn e  d i s t r i c t  CH
beyond*-* p o s i t io n •* " -v a n c e  *ne d i s t r i c t  sw itch  to  th e  ’‘S e le c t io n

d ire c tio n *  o f^ c u rre n t r o l f* c a d e t s ,  too
c c s s lv e  s e le c t io n  by moans of to e  c u tt in g s  on s ^ d j r  6U°“

a e a i n ^ c t o s e d ^ o ^ d i s t r i c t ^ r o u n  s e le c t io n 0” - S tllc  ^ a r o n t a l  c i r c u i t  i s  
s e le c t io n ,  k e  c i r c u i t  f o r ° o o o L t t t  to ? 1’ ^ t ^ ! ° r i ? Cd f o r  ^ s t r i c t  brush  
ground on too lower o u te r  c o n t ^ c ^ c S  r 13 tra c cd  f ro n
re la y  norm al, sen d e r c o n tro l c amH. se rd e^ ’carx  o m  i * 1A
and te rm in a l, and c ro ss  connecting  i ® i t o  h *“ ?  V* tho  * M »  t>«ah 
ing  r e la y .  Vhen s u f f i c i e n t  im oulses i -ve been t i 0  Pr °!?cr eo n n t-
the  BO and PO re la y s  o p e ra te  4  desc rib ed  f h h  to  s a t i s f y  th e  sen d e r,
o f too BO re la y  opens to e  f u n d a m e n t o w ™  ^  to e  o p e ra tio n
*  tllc  hun ting" p o s i t io n .  H ahng  s o t o c t ^ ^ i d t o  d i a t r i c t  t0  ^ - c o
advances to  " S e le c tio n  beyond" S- 4 :a i. ld lc  th o  d i s t r i c t
e to sc s  a  c i r c u i t  from g r L f o / i t l T l ^  ^  ? ? r e l ^

n e ^ e r ^ L h l o 'p o s t o i o n  5°. f ^ ’ too  R-2 ^ “ ^ c ^ t o o ^
* “ co u n tin g  re la y s  S L ^ t ^  # *

.i^fficQ__?ost_Arid 3 e 1 e c tio n s  (1 . ;5)

2S . W ith  th e  s e rv e r  sw itch  in  -in s itin n   ̂
b a t te iy  th rough one vhhidh-jp 0f  th r ' h  9 a  c i r c u i t  *5. c lo sed  frora 
S and ADV re ls y s  norm al, ^ I:d e r c o r t ^ l ° n J ’i q C +Cl3yh 0Vcr t i c  le ad  FT, th e  
sen d e r cam 0 , w indings o f  th e  PC Ĵ ougii th e  40-z  r e s is ta n c e ,
sen d e r cam X, s e n d e r c o n t r o l  c ^ N ,  c ' ~  t ^ ^ * . tha  B0 r c i ^  
te rm in a l, com pensating i-osistaroo**’-  re81B t« » o  brush  0EF-I1 and
over t o o  load  IB . to  ground t o  t o e  o Z r £  ^
to:.s c i r c u i t ,  d o sin g - 3 c i r c u i t  in  whto'- t o c r i V  i 6  ro1^  o p e ra te s  in  
a t io n  o f too to -1  re la y  c lo se s  a  c i r c u i t  to  w h ito  t o o ^ I ^ ^ r a t o s ! " ^

4
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ground on cam I is re vcd fr the , inding of t o -A'O and BO r leys • Tl 0 counting relay then holds, and the BO and FO r.,,ley o r t in :?ara.llcl. to ground on c n J. ~ c o ration o:£ th 130 r ley ope 1S th fund~ ntal cir­cuit. thus stoppir.g the up dri c of the di .. trict $ lector and c- using the dif'!trict switci.1 to adv,;;,"'cc. Th~ opcr3.t!on of t. c ..t-0 rclcW closes circuit in whicl:i t c send r s ;i tc~, i r ~v , c to !)O[' i tion S • This circuit is troocd f;rom ground. on t· c arms.turc of tnu o r0lj.y. 1· rcl=w nornnl, scudcr ccmtrol C'.)lll It sender c --n C, to ba.tt~xy tn.roug.i. t: (: :--2 ~~ot. Tho ,\ C3lil C!LUSC t c switch to dv:mc to . osition 4. .. the Gender r.·Jitcl1 =.dv:inccr from position c counting :rul s rclc:i.sc. Gincc t· circuit through their :rim-ings 1s opened t C3."':l 1. '11th the send r s·.:itc in position 4. tnc 1000 ohm non-1muct1v lr.dl:"!g Of' c C r 1~ is ohort circuit d by groual throug sender c T • rcducin the rc-s is t cc to grourd of t lead SC. c.:uw illg the ope ·-. .... tion of the CH rel~ in t~10 district. iJ \;n district g our> c cl •ction and trunk nnting h..:lvn bo.:,1: comp ctcd, it is ncccs~.:UY tlut tho district CH r-;ley be opcr t~d, il~ o d. to ~ dv. c t,1. di t; • ct S'wi tch to the "5 lee ti on beyond• po~ition. 

OTE: In ord _ to p~olong the 11:f di rec t1011 of current flow t::.rou 6 t,1 <" 

of the stcp!)i.ng rcl:::;w cont=:cts. the oonta.ctc-, is rev rscd for c.xJ~ suc-cc 1ve s lcction by an t~ c c o s m r camz L am I. 
21. Wi ' t 

a.in c loscd, fo 
, t·1c f t3.l circu: t 1s ict grou·• • as dcscr; district brush or o·,c co"lll'.:ting rdeys ia traced fron ,. , 'l'P r l ~ opcr ..J.tcd, can L, 

C : u and V. the T,-DG brush to b~tt . ti rollgi t.:,.c pro~ er 
been coivt.-d to sa tl c • fo_ b s· tio c o:. 

die to 
t C intrict 

r l-close~ a circu:t fr 
tr 1 c~ d r 
scu\cr to o. et, 30.V'.3.nCing ' ... o 

cl to po~ition 6. 
pos.&.tion • 

The co :reley"" r cs 

battciy througl1 o 
S ~d V rel 1 

sender cam o, 
sol:dcr o , s 
t rmin 1, comnc 
ov r t. C le 3d. FR, 

h~ c·rouit• clo 
at·on of the TU-1 

1n pos:t.tlo:u 6, a circuit io. cl "'ed. from · office line rcley. over t.c lead T the c· e·· control C" s, t} ou 10 40-:Z: resist cc. t- 'J.G. sa. a.r:d OFL rol~s, t, ('l BO rdcy DOI':"'~, ol C" :•I, ccnpc · ti rcsista.iro bruzl~ FF-Tl and t :..g :- ::. t~c\J ~ ::.cud.er con.,rol cam , .lill -1 re no::mal, • o o ound b t- c o ... ':ficc circui~. T"n.c ic; rel~ opo ates in i • ~ c ·rcuit in ui" .. : he m-1 els,; opcrlJ.tcs. The opcr-r 1~ c.1.0 cs a. ci...cui t in J ic .L t CI rcley o:.. • 

C 

• 

• 
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Ih e  o p e ra tio n  of th e  Cl re-Jay c lo se s  a  c i r c u i t  from ground a t  sen d er c o n tro l  
cam U, 01 re la y  o p e ra te d , sen d e r cam B, to  b a t te ry  th rough  th e  K-2 m agnet, 
advancing th e  sw itch  to  p o s i t io n  7 . As th e  sw itch  advances from  p o s i t io n  6 , 
tine HGc9 3M2--1, and 01 re la y s  r e le a s e .  ‘2hc sw itch  advances to  p o s i t io n  8 in  a  
c i r c u i t  from b a t te ry  th rough  th e  R-2 m agnet, cam C, to  ground th e  IA re la y  
norm al. W hile th e  sw itch  i s  advancing th rough  p o s i t io n  7 , a  c i r c u i t  i s  c lo se d  
from  b a t te ry  sen d e r c o n tro l  cam X, two I8-AC r e s is ta n c e s ,  sender cams M and 
J?T, w indings o f th e  SIP and^OFL r e la y s .  Bo re la y  norm al, {and in n e r  c o n ta c ts  
o f sen d er cam p) 18-AC r e s is ta n c e ,  to  ground a t  sen d er cam H . Hie SIP re la p  
o p e ra te s  in  th i s  c i r c u i t  b u t im m ediately r e le a s e s  when th e  sw itch  advances 
from p o s i t io n  7 .

i

2 3 . In  p o s i t io n  8 th e  fundam ental c i r c u i t  i s  a g a in  c lo se d , f o r  o f f ic e  
b ru sh  s e le c t io n .  25iis c i r c u i t  i s  tra c ed  tn e  same as f a r  o f f ic e  t e s t ,  w ith  
th e  excep tion  tn a t  i t  passes th rough  th e  upper o u te r  and lower in n e r  con­
ta c t s  Ox sender cam 2 , in s te a d  o f tn rough th e  40—2  r e s is ta n c e  and w inding 
o f th e  2G r e la y .  Ground from th e  segm ents o f th e  o f f ic e  A commutator in ­
te rm it te n t ly  s h o r t  c i r c u i t s  th e  SIP  r e la y ,  a l t e r n a te ly  cau sin g  i t s  re le a s e  
and p e rm ittin g  i t s  re o p e ra t io n . Each o p e ra tio n  and r e le a s e  of th e  SIP re ­
la y  cau ses  a  s o t  o f co u n tin g  re la y s  to  be  o p e ra te d . Hie co u n tin g  re la y  
c ir c u i t ,  i s  tra c e d  a s  d esc rib ed  f o r  d i s t r i c t  b ru sh  s e le c t io n  except th a t  
th i s  tim e i t  i- c lo se d  through th e  lower o u te r  c o n ta c ts  o f cams Jj and I  
th e  upper inner r '* n tac t of cam V, te rm in a l and 12 -OB b ru s h . When s u f f i c i e n t  
im pulses have been re c e iv e d  to  s a t i s f y  th e  se n d e r , th e  BO and FQ re la y s  
o p e ra te . 5ho o p e ra tio n  o f the  BO re la y s  opens the fundam ental c i r c u i t  
s to p p in g  the  up d r iv e  of th e  o f f ic e  s e le c to r  and cau s in g  th e  o f f ic e  sw itch  
to  advance. She o p e ra tio n  o f the  FO re la y  c lo se s  a  c i r c u i t  in  which th e  
sender sw itch  advances to  p o s i t io n  9 , th e  A cam advancing i t  to  p o s i t io n  
10 . She coun ting  re la y s  r e le a s e  when th e  sw itch  advances from  p o s i t io n  8 .

£ 4 . W ith th e  sender sw itch  in  p o s i t io n  10, th e  fundam ental c i r c u i t  
i s  c lo se d  and o f f ic e  group s e le c t io n  i s  made in  th e  same manner as o f f ic e  
b ru sh  s e le c t io n ,  excep t th a t  th i s  tim e th e  c i r c u i t  to  o p e ra te  the  co u n tin g  
re la y s  i s  tnrough t»he upper ou«,or c o n ta c t o f cams I  and 3j, lower in n e r con— 
t a c t  of cam Us te rm in a l and I2-0G b ru sh . When s u f f i c i e n t  im pulses have 
been rece iv ed  to  s a t i s f y  th e  sen d e r, th e  BO and FO re la y s  o p e ra te . 2hc 
o p e ra tio n  of th e  Bo re la y  opens th e  fundam ental c i r c u i t  and th e  o p e ra tio n  
o f th e  FO re ls v  advances th e  sender sw itch  to  p o s i t io n  11, th e  A cam advanc­
ing i t  to  p o r t i o n  12u 'Fhe coun ting  re la y s  re le a s e  when th e  sw itch  advances 
from p o s it io n  10.

Incoming les.u  and S e le c t io n s  f 1 .061 .

no th e  Sondor s^ i t c h  advances through p o s i t io n  11 to  p o s i t io n
1 , tn e  5 re -sy  o p e ra tes  i f  th e  OK and H r e g is te r s  have n o t been advanced 
from  n o r m l ,  in  a  c i r c u i t  from b a t te ry  th rough  i t s  w ind ing , b re a k  c o n ta c t 
o f tn e  MiO r e la y , sender cam F , c la s s  cam I ,  te rm in a l 3 and B.C-4 b ru sh  
to  ground on th e  make c o n ta c t of th e  RBS r e la y .  Hie o p e ra tio n  of th e  *3 
re la y  opens th e  funda icrma.! c i r c u i t ,  thus p rev en tin g  th e  o p e ra tio n  of th e  
IG rex  ay fo r  incoming te r  u.

• 

• 
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The opora.tio11 of tho CI roJ ~ cl.o:scs a eirc-:.ii t f1•om grounQ. a.t s.o~cr c~ntrol cam u CI reley o_por.ated. sender cnm B, to battery through tho R-, magnet, ae.v~mg ·the switch to position 7. .A3 tho switch a.dva.ncos from position 6, tho TG TG-1 ·ana CI roleys release. Tho switch advances to position 8 in a t , 
........ 1 circuit from battery through tho R-2 1Il2€;llot, cam C, to gromn ..ue IA re av normal. \7h1le the switch is advancing through position 7, a circuit is. closed fro::n bs.ttecy sender control cam X, two 18-AC rosistanccs, sender cai:ns M and N, windings of the STP and OFL reU\Ys, BO rcley normal, (am. inr..er contacts of sender cam P) 18-.\C resistance, to grour.d at sonder cam H. Tho ST.P rcley o!)eratcs in this ·c1rcui t but imnodiato~ releases when tho switch advances from position 7. 

~. In position 8 the fundamental circuit is again closed, for office brush selection. ~1ia circuit is traced tile samo as far office test, with the oxceptj.ou th.at it ?;;.sses t.irough the upper outer and lower inner con­tacts of SCl!der cam N, instead of through the 40-K reaista.me and. winii~ of tho 5.10 rel~. Ground from the aegmcnts of tho office A. commutator in­termittont1¥ short circuits tho S1l!P relc11 • alternately causing its release 8lld permitting 1:ts reoperat:ion. Each opor_ati~ a.Di roloasc of tho ST!!. rc­la;y caasos a. sot of countiDg rcla.ys to be operated. Tho counting roley circuit is. tr.?-ccd ~ described for diatrict bruah solcc tion cx.cept that this ti.mo 1 t : .,: eiosco. through tho lower outer contacts of cams L and I, tho upper innc..:. ...:rntact of cam V, terminal arul ~-OB brush. Whon sufficient impulses havo boon received to ~tisfy the sender, tho BO and FO relc:WS operate. !!ho oporation of the nO reileys opons the f\mdamontal circuit 
stcrpping the up drivo of fue offico cclccto::- ~ ca.using t:lc office C\Vi.tch to advance. The opcrati<m of tho PO relay cJ.oaos a circuit in which tho sondor switch advances to position 9, tho A cam ad"°axing it to position 10. crh(; counting rcl~s release when tho switch ad.va.mcs from position a. 

24. With tho ee~or cwitch L'l position 10, tho :ftu:ld,g:ncntal circuit 
is closed end office group selection is made ill tl1c a?.lllo mariner as office brush ~election, except th.at t:;.is time tho ~ire~it to opera.to the counting releys is through the upper outer contact of cans I and L, lower inner co!l.­-ta.ct of cam u~ terminal and T2..-0G brush. Whon sufficient impulses havo been received to satisfy the so?!!l.er, tne BO and FO rola.ys opere.te. Tho 
operation of tho Bo reley opoos t:i::i.e fund.3mcnt3,l circuit and the oporation of the FO rcl811 8Jiva.mcs the sender switch to position 11, tn.o A cam advanc­ing it to p,:,,....u;ion 120 'lho counting rela;ys release \"ihon tho awitch advances from position·10. 

Incoming Tcs~-gad Selections {1.06}. 

25. 'ilhcn the sender ~tch ad.var.cos _through position 11 to position 12, the $ roley operates if the TH and H rogis ters he.vo net been a.dvaJJCcd from normal, in a oi~uit from battery through its w!.ndin~. brc3.k contact of the "JN/0 relaq, scmer C3.m F • c less cam I, terminal ~ c'lld RC-4 brush, to ground on tho ;.J.a}:e contact of tho RIB 1.·elau. ~e opera.ti on of the . 3 rcley ·opens tho ft! .. id..;. K.::;.:...:. .:!rcu!.t, thus prevex:tii:g t:ie operation of the TG relay for il,~,miDg tc~r.. 
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ci6 • V/hcn th e  thousands and hundreds d ig i t s  have been d ia le d ,  th e  HO 
sw itch  advances to  te rm in a l 4 , re le a s in g  th e  S r e l a y . The re le a s e  of the 
3. re la y  c lo se s  a  c i r c u i t  from  b a t te ry  through one w inding1 of the  incoming 
I» r e la y ,  over the  t i p  s id e  of th e  fundam ental c i r c u i t ,  over lead  FT and 
through th e  w inding o f th e  TG r e la y , as. d e sc rib e d  fo r  o f f ic e  t e s t  except 
th a t  t h i s  tim e i t  i s  c lo sed  th rough  th e  lower c o n ta c ts  of sender cam X and 
com pensating re s is ta n c e  b ru sh  T - l (beyond o f f ic e )  • TG re ja y  o p e ra tes  
c lo sin g ' a  c i r c u i t  in  which- th e  TG—1 re la y  o p e ra tes  and th e  o p e ra tio n  of 
tile  TG-1 re la y  c lo sed  a  c i r c u i t  in  w hich th e  C l re la y  o p e ra te s .  The oper­
a t io n  of tn e  Cl re:.3p c lo s e s  a  c i r c u i t  through th e  upper in n er c o n ta c t of 
sender cam 3 ,  to  ground, c o n tro l  cam U, C l re la y  o p e ra te d , sender cam B to '  
b a t te ry  th rough th e  R-2 magnet advancing th e  sender sw itch  to  p o s i t io n  15. 
Tne A cam advances th e  sw itch  to  p o s i t io n  14. As th e  sw itch  advances from  
p o s i t io n  12 th e  TG, TG-1 and Cl re la y s  r e le a s e .

2 / .  W ith  th e  sender sw itch  in  p o s i t io n  14, th e  fundam ental c i r c u i t  
i s  c lo sed  f o r  incoming brush  s e le c t io n .  T his c i r c u i t  is. tra c e d  from b a t te ry  
th rough  th e  w inding o f th e  l in e  re la y  in  th e  incoming c i r c u i t ,  over th e  lead  
xih b re a k  c o n ta c ts  o f th e  S and ADV re la y s ,  inner, c o n ta c ts  of cam S , c la s s  
cam Q., sen d er cam h , w inding of th e  3TP and OFL r e la y s ,  BO re la y  norm al, 
sen d er cam X, COMP, BPS• T - l brush  and te rm in a l, com pensating r e s i s ta n c e ,  
lower c o n ta c ts  o f sender c o n tro l  cam ¥ , b re a k  c o n ta c t o f the  ABV-1 re la y ,  
over th e  lead  FR, to  ground in  th e  incoming c i r c u i t*  Incoming and o f f ic e  
b ru sh  s e le c t io n  a re  s im i la r  excep t th a t  in  th e  form er th e  c i r c u i t  f o r  oper­
a t in g  th e  co un ting  re la y s  is  c lo sed  through the  upper c o n ta c ts  of cam U, 
te rm in a l and TR-3 brush..

2 8 . When s u f f i c i e n t  im pulses have been rece iv ed  to  s a t i s f y  the  sender 
tire BO aid. FO re la y s  o p e ra te . The o p e ra tio n  of th e  BO re la y  opens th e  
fundam ental c i r c u i t ,  and th e  o p e ra tio n  o f th e  FO re la y  advances th e  sen d er 
sw itch  to  p o s i t io n  15. The co un ting  re la y s  r e le a s e  when the sender sw itc h  
advances to  p o s i t io n  1gZ The sender sw itch  i s  advanced to  p o s i t io n  15 in
a  c i r c u i t  from  b a t te r y 1 th rough  th e  11«2 m agnet, to  ground through cam C and 
th e  b re a k  c o n ta c t of th e  IA re la y . .  W hile th e  sw itch  i s  advancing th rough 
p o s i t io n  15, th e  3TP re la y  o p e ra te s  as d e sc rib e d  i n  p a rag raph  12, when th e  
sw itch  i s  advancing th rough  p o s i t io n  7 .

2 9 . W ith th e  sender sw itch  in  p o s i t io n  16, th e  fundam ental c i r c u i t  
.is  c lo se d  and incoming group s e le c t io n  i s  com pleted in  th e  same manner as 
d e sc rib e d  ‘f o r  incoming b ru sh  s e le c t io n  excep t that- tine c i r c u i t  f o r  oper­
a t in g  th e  coun ting  re la y s  k  c lo se d  through th e  lower ou te r c o n tac t of cam 
U, TH--6 b ru sh  and te rm in a l ,  and th e  IG re la y  norm al. When s u f f i c i e n t  im­
p u ls e s  have been  re c e iv e d  to s a t i s f y  th e  sender th e  BO and FO re la y s  one-r­
a te  o The o p e ra tio n  of th e  BO re la y  opens the fundam ental c i r c u i t ,  and*the 
o p e ra tio n  o f  th e  FO relay- advances th e  sender sw itch  to  p o s i t io n  17, The 
co u n tin g  re la y s  r e le a s e  when th e  sen d er sw itch  advances from  p o s i t io n  161 
Tne sender sw itch  i s  advanced to  p o s i t io n  17 in  a  c i r c u i t  from  b a t te ry  
th rough th e  B~2 m agnet, and cam G to  ground th rough  th e  b reak  c o n ta c t o f 
the  lA r e la y .  The A can  advances th e  sw itch  to  p o s i t io n  18. W hile th e  
sw itch  i s  advancing th rough  p o s i t io n  17, th e  OTP re la y  o p era tes  as de­
s c r ib e d  in  paragraph  11 and 12, when th e  sw itch  i s  advancing through

• 
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26. When the thOUSal:!dS am htmdrcds digits have been dialed, the RC 
switch ad.va:ices to terminal 4, releasing the S rclcy. The release of the 
S. rcley clc3cS a circuit from battery through one wimi:ng of tl1e incoming 
L r~l~•, over the tip side of the funia~cntal circuit, over lead FT~ 
thrc~ the rrinding of tl1c 'I'G rcley, au described fo?" of'f'ice test cxccyt 
that this tino it is cl~cd throu;~h. tho lo-,7cr contacts of souder ca.ri :1( aild 
co.uponca.ting reeistancc br·ush ~ 1 {b,;yooo. o:fflce}. TG rc:.ley opor!:1.tcs 
closing a cil·c".lit in which· the 'rG-1 r0lcy opcretco. and the operation of 
tho TG-1 rcley cl::>~ea a circuit in which the CI relay opcrZl.tcs. 'E1e opor- • 
ation of tho CI rc~.ay closca a circ~it through tho uppor ~er contact of 
sender caz:i B, to ground, control cam u. CI rcl0o7 operated, sender cam B to· 
battery tl:.ro17.gh the B.-2 magnet advancil~ the sender switcll to position 15. 
Tlte A cam ad'\'anc-os the m·,itch to :x,sitiao 14. 1.i.G the switch advances from 
positicn 12 the TG. TG-1 and CI rclc:ll{s release • 

~•1. i/Jith tho sender awitch in !)ositiou 14, the fundamental circuit 
is closed fur ircoI!ling brush selection. Thia ci:-cuit is. traced from ba.ttoxy 
through the winding of the lino rcley in t11c incomi~ circuit. over t,10 lead 
FT. break car.tacts of tho S anc! .lDV releys, 1.unor. contacts of cams. class 
ca"Il o, scr.d.cr cam Ii, v1ilJdi~ of the STP mJd OFL roleys, BO rel~ norma.1. 
sc1.~cr c::im X, cm~. ffi.13. T-1 brush and terminal, cmapcnsati~ resistance. 
l'J'l'or contacts of seiner control cam V, brc~ car.tact of the ..IDV-l rel~, 
over tho load FP., to grot'.l'l!1. in the i~eornin 5 circuit a !ncorJ.i:ng 3lld office 
brt:Sh eclcction aro similar ·oxcopt t:1a.t in tile former tho ci1·cuit for opor­
atiug tho countir.g rc:cyo is cloaod through the upper contacts of cam u, 
to.-mlnal and 'IH-3 brus!l.. 

28. Whon aufficiont impulses have been rccoivcd to satisfy tho oeudor 
tho BO ~ FO rcleys O!)crato. Tno O:,:lC!':l.tion of tr:o BO rcley opens tho 
f~da.-:1cnt3.l ci:-cuit, ~d the o:pcr:::.tion of the PO rcl:;y adv::u::ces tho sender ./ 
switch to po~itior. 15. ':'he co;u.."'lti~g rolti.ya r0lea..-;c ,men tl1e se11d.cr switch 
ad::u ... -n'lc::. to positio:n is; The ~ender BWi tch is a,1.,·a!:ecd to po~itiou 16 in 
a ci:cuit :from ba.tte-ry thro'Uf;h tho R.-.2 m~et~ to g:::ouili tilro~h cam C am 
the break contect of the U rel~ •. Y:'rJ.lc 1J1e C\."itch is aclve.nci~ throueh 
pos;;. t:i.on 15, t.tlc S'R> =clay 01-.~ra.t.e& as cks'3ribed in parag::-aph 12, when tho 
e,yi~ch is ad7s.r:cing through position 7. • 

Z! 9 • \r 11:h th9 so~ ".!r swite;h in position 16, tho :furilamen+:al c 1::-cui t 
1a closed and i.l~omi.r.g grO'll> solection ia oomp!otcd. :.n the t>-2!:'.e l"la!Cler as 

·dcsc-;_·~."b~d ·foT i!.:Co)mi"Jg 'brush sefocti(,!1 cx-,eI,t that: tl:.c circuit for opcr-
• a.t·h1g the ccun';lr.g r3l~s ,; ·cloacd tnro1:g;i the lc-wfJr outer contGCt c-f C$11 
·u. -.s--6 br--.1~ and ton1i:aa.1. d.Ud the IG 1·e:ley· ~cx•:nc,.l. ~TJ1cr11 sufficient i.~ 
pulses have uocn :i-cccl-ocd ::o satisfy the scmor the ~O em FO relcys op.:r­
atco The cpcra.ti')r. of tl:.o 130 rclcy opens the fu:msr.i.on";al. circuit, am the 
opcratiozi o-.f...,the FO reley ac1.7a.::oee tha ecna.or swit:c}1 t,1 positio.:i 17. T110 
countjrr rcla:.ra rolcs.sc v:~,'?L. tr.e son<l~r 1.rott~:1 11f.:~s:..1c:oc f:.~m :pooitian 16. 
Tnc SC'Ildcr swit:ch is adva.:r..cd to positicn ~-7 ::n a c·'Jcuit fr.Jm oe.t~ery 
tllroUe;h the R-:! nngnot, am cam C to ~ound_ tI_:roug11. t~o b;.•<'ais: co~.tM t cf 
the 1.:.. rol9o1. 'Ihc .:l. Ca!:l adva:icc3 t!le s,;-1itcn 1,0 posit1.or. 18. \7/h_le tho 

· t'itl is ao.var.oi 11g thrOugh positicm 17, the BTP rclcy o!)c?ra.tes as e.c­
=~f~cd in psragraph 11 and 12. when ti1.e switch is a.dvareiug thr<>ugh • 
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p o s i t io n  7. «r; . . .  •

* 30* As th e  sen d e r s.v/itch advances through p o s i t io n  17 to  p o s i t io n  18, 
a  c i r c u i t  i s  c lo sed  from  "battery th rough th e  H.-1 m agnet, c o n tro l  cam B, 
sen d er cam D, to  ground through c la s s  cam F , advancing the sender c o n tro l 
sw itch  to  p o s i t io n  4 • As th e  sender c o n tro l  sw itch  e n te rs  p o s i t io n  4 , ground 
cn th e  upper in n e r c o n ta c t o f the  sender c o n tro l  cam f  s h o r t  c i r c u i t s  th e  
ou to i w inding o f SC r e la y , in  a n t ic ip a t io n  o f th e  removal o f ground through 
too  low er in n e r c o n ta c t o f sen d er can  J ,  which occurs when th o  sen d e r sw itch  
advances from  p o s i t io n  18.

31 . W ith th e  sender sw itch  in  p o s i t io n  1 8 , -tho fundam ental c i r c u i t  i s  
c lo se d , . o r  f i n a l  b ru sh  s e le c t io n ,  from b a t te r y  through one w inding o f tho  
f i n a l  i  r e l a y , over le ad  IT , th e  3 and .W f re la y s  norm al, sender c o n tro l  
cam S , sender cam N, w indings of th e  SIP  and OFL r e la y s ,  tho  BO ro la v  r o r -  
° f t *. X , sender c o n tro l  cam H. COZB, H3S. 5J-1 b ru sh  and te rm in a l
(3 qyona O x fico !co m p en sa tin g  re & is ta n ce , c o n tro l  cam V, tho  ADV-1 ro la v  nor­
m a., over loan - a ,  tc groudu in  th e  incoming c i r c u i t .  F in a l b ru sh  s e le c t io n  
is  made m  th e  same manner as incoming b ru sh  s e le c t io n ,  ex cep t th a t  tho  o i r -  
cu i.. . o r  o p e ra tin g  .tho co un ting  r e la y s  i s  t ra c e d  from  ground th rough  th o  
upper o u te r  c o n ta c ts  o f sender cams t, and I ,  th e  E l?  r e la y  o p e ra ted , u .  r e -  
lay  norrea., s o r t e r  c o n tro l  c a u l ,  sender cam 3 ,  H-S te rm in a l and b r is h  over 
one of toe  co u n tin g  ro ls y  c ro ss  connec ting  lo a d s , (prim e counting, re la ^  nor­
mal through the  w inding of th e  co u n tin g  re la y ,  to  b a t te r y  a t  sender c o n tro l  

m  s u f f i c i e n t  im pulses nave been  rece iv ed  to  s a t i s f y  th o  sender
th e  BO andFO  re la y  o p e ra te .  She o p e ra tio n  of tho  BO re la y  oners too  fun­
dam ental c i r c u i t  and ton  o p e ra tio n  o f tho  PO rc ls y  advances tho  sen d er sw itch  
to  p o s i t io n  1 . The coun ting  re la y s  r e le a s e  when th o  Sw itch  advances from  
p o s i t i o n e d ,  As too  sw itch  e n te rs  p o s i t io n  1 of tho second re v o lu tio n , a

^ XtoIy th ro 'aS“  th ° w inding of th e  K-2 m agnet, cam 
p o s f t i o i ^ !  ^  r e la y s  cE°r a to a * t0  g round , advancing to e  sw itch  to

„S 2* A* the:V endor sw itch  advances th rough  p o s i t io n  1 to  p o s i t io n  2 . 
no o ro_sy o p e ra te s  i f  too  1 r e g i s t e r  h ss  r o t  been advanced from normal 

m  a  c i r c u i t  from  b a t te ry  th rough  i t s  w ind ing , WO re la y  r n r m l ,  sender 
“ t ?  I ’ ° ° f r0 i 0aa  te rm in a l 4 and K to i b ru s h ,  to  ground a t  toe. KIS r e -  

_5he o p e ra tio n  o f to e  3 re la y  opens th e  fundam ental c i r c u i t ,  
to s s  , r o .e a t in g  too  opsr; . t ie a  of th e  S S t r e la y  f o r  f i n a l  te n s  s e le c t io n ,  •

f  t r L ? 131t h3® te c r- d ia le d ,  Tho eg sw itch , th en  advances to  t o r -  
m -n d  .i, r e le a s in g  th e  b r e - a y 0 She re le a s e  o f th e  S r,~3sv  c3osp--: tho  
fundam ental c i r c u i t  f o r  f i n a l  te n ,  s e l e c t io n .  M ^ ^ t i ^

the  same manner^as f i n a l  c ru sh  s e le c t io n ,  except th a t  the c i r c u i t  
£ ° J  oVQTa.x,!^ the co u n tin g  re la y s  passes  tiirovigh seucCer eain S a.n» tho  
1-4 te rm in a l and brush* When s u f f i c e in t  Im pulses have been re c e iv e d  to  - 
s a t i s f y  th e  sen d e r, th e  BO end Fo r e la y s  o p e ra te , opening too t o l l m e - L l  \

aS?der « * * *  to  p o s i t io n  S .  IPO A cam t o v ^ e s
t o ^ c s  from  p o s m t o  t  ' 0lC280 wh3n tho  sw it^

~ 

• 

position 7 .• 
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30 • .As too ~c:i"dcr S:-ti tell adv anc cs th.iough p~s i tion l 7 to _position 18, • • a ctrcui t i:1 closed from battery throt;gb. t11c R-1 mag~~t, con~rol _c8%!1 B, s<X!dcr cam D. tq grqui-:.d throug;t clE1Ss cam F, aci~aLCi.:;g the sc~c: control switch to position 4. As _the sender control sw::.tch enters position 4, grouin en pho upper inner c·ontact of fac sordcr control cam T ~ort circuits tho outer .winding. of SC rcll:\Y, ·in anticipation of -tho removal ·of -grour:d t:irough· tho lPV1or inner· contact of senior cam J, w.1.1ch occurs when tho sender ~itch ad van.cps from poo i tion 18. • 

Finhl Solccti.~n~. (1.07}. 

81. "Jith tho sondor switch ih position-18,·~!e fundamental circuit is closed, for final brush selection, from battery through ono wimi?:g of tho fincl. L reley, over lead F-r, fao. S and .mv rclcWS normal. semcr control cam S, se11dcr cam N, wir.diugs of the SX:0 and· OFL rol.eys, the BO rcl38 nor-1:23],, • -::or.dcr • earn X,. _son:19;-cont:-ol c~ l!I, C0Ii..~ 0 ms. _T-1 brush am toroinal, (Bcy<md Office~ -compcusa.tinc rcsista"i1Ce 11 co.t~t::..·ol r-am.V, :tho .:\DV-1 rel~ nor­rual, over ·10&.d ;.!_\,, tt ·t,1·uu.i~ in ti.1.0 iz:comir.g ciMu.ito Fil1al brush selection is msd.o in tho same man.nor as ir.con:iI;8 b:cush selection, c::!ocpt tila.t the ci:r­cuit for opcratir..g .tho counting rol~~ is traced from ground through tho u:ppor outer con,;~ts of sender cams L aJJd. I, the ST? roley cpcra.tod, IA re­l~ normal 9 l:cmor control cam N, sender C3ID 8 11 H-6 tormino.l and brush., over ono of the ccu.nti11g roli:w cro~s conr.cctmg lcar..s, (primo counting re~ no~ n.al t.liroug,1 the winding ,;,f the count irg 1·cley, to ba.tte:ry at sender control ca-n x~ \"lhc::1 suffici.:-?lt irnJ,_J..;;:;os 116.vo been 1·cc<::ivcd to satisfy the scllicr tho BO a.'ld FO reley opera 4
.". 'l:hc o:i;:ora.tion of tho BO roltW opom tho :run-c.amonte-1 circuit ::i..'71 .t::hn o:pora.tion of tho I;'O reley advi.~cs tho sender awitch to positic:J. 1. The counting rol!:VS ::-elc~c whon tho swi.t~h advar.ccs irom positicn :e. As tho switch n'~e:.-s positfon l cf the S<:'com revolution, a. circuit is clc3cd from ~attory through tho wicling of tl:.e R-2 re~ot. cam c, the TS-2 and TS-1 rcleys operated., to grouniA.9 bli-v~ing tht: sv:itcll,to position 2. 

S2. As the ~-~ndor GU1 tch ad"!anocs through posit ion l to position 2 9 the S :releg G!)'}ratos if' tho T 1·ogistcr ~12..'3 1:_,:,·i.; bi:H'll 2.dv.2.nr..:cd from normal., in a. circuit f:-:-om l:.attc!j' ~u-ongh its ·ai:r:1i rg ~ D.!C rclo>,g nonoa.1 0 so):der ce.m F, control ca-n_ P,, t~rn:d.nal 4 ?.cl R~-4 brn'3:t., to gromn at the. lUS rc­ley normal. The o~oi-~tion of ·.b..::? S rc>ll'y opc"1S the f1..ind.a:ncntal ci:-cu1t. thus i.)rcvcnt:b"ig t:;.ic O!?or;_.,.·~.;::.'.I. of th.e ~T".::-rcl~T for fill!ll tens solcction. until the tens diait :r.a.s been d.ia!cd. The RC switch• then advamc>s to ter­ttlna.l 5, rolc.:::.sing the ::3 re!ay. Tho rclca.ne of tho S rcJa.v ..cJ .. Qs_cs tho fund.amenta.1 circuit for finc:J. t<:'ru. sclcctio~. Flr.al tc~.solc~tion i:l made in tho same maDncr as finu.l i>ru3h scle<".ticn, ~r>t trJ.S.t chv circuit' fo·r opora.ting the ccuutiug releys pas.;es t~1r01.igh s•.?:lc.cr· csm.s. and tbo ... -T-3 terminal a".ld brush• Whon a1.ti'f:..co1nt im:gulses h3.vo been rocoivcci to ., Ei_a.-tisfy the sc!1dc!', the DC an"i FO releya oporato, op,ming ·i;ho fumamcntal circu_it :a.nd adv~cing t!lo scr.d.cr switch to posit~~on z. Tllo A crun ad.v::£D.CeS tho svritch to ,position 4. Tho counting :rcleys rolc'l.Sc whon the switch. • advanc<?s frora :position 2. 
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3 3 , As th e  sender sw itch  advances th rough  p o s i t io n  3 to  p o s i t io n  4 , 
th e  S re la y  o p era tes  i f  th e  U r e g i s t e r  lias no t ‘been advanced from normal, 
in  a  c i r c u i t  through th e  b reak  c o n ta c t o f th e  LVO r e la y ,  sender cam F , con­
t r o l  can K, te rm in a l 5 and EC-4 b ru sh , to  ground on th e  arm ature of th e  BIS 
re la y  • The o p e ra tio n  o f th e  S re la y  opens tno fundam ental c i r c u i t ,  p re v e n t­
in g  th e  o p e ra tio n  of th e  STP re la y  f o r  f i n a l  u n i ts  s e le c t io n ,  u n t i l  th e  
u n i t s  d i g i t  h as  been  d ia le d .  She BO sw itch  i s  then  advanced to  te rm in a l 6 
c lo s in g  a  c i r c u i t  from b a t te r y  through one w inding o f th e  OB-2 re la y  and 
th e  44-2  r e s is ta n c e ,  w inding and b re a k  c o n ta c t of th e  BC m agnet, BC-2 b ru sh  
and s trap p ed  te rm in a ls  2 to  8 in c lu s iv e ,  c la s s  cam H, s trap p ed  te rm in a ls  
and u~2 b ru sh , s trap p ed  te rm in a ls  o f th e  H-2 and TH-2 a r c s ,  lead s  3 , te rm i-  
n a ! and Tl-SB b ru sh , th e  BA re la y  norm al, to  th e  BIS re la y  opera ted  1 Ihe  

magnet a l te r n a te ly  o p e ra te s  and re le a s e s  in  t h i s  c i r c u i t  thereby  s te p -  
ping th e  RO b ru sn  assem blies to  te rm in a l 9 . She S i d a y  r e le a s e s  when th e  
BC sw itch  advances from te rm in a l 5 , c lo s in g  th e  fundam ental c i r c u i t  fo r  
u n a l  u n i t s  s e le c t io n .  F in a l u n i t s  s e le c t io n  i s  made in  the same manner 
as f in a l  b ru sh  s e le c t io n ,  except th a t  th i s  c i r c u i t  f o r  o p e ra tin g  th e  cou iit- 
in g  re la y s  p asses th rough  th e  low er in n e r c o n ta c t o f cam 3 ,  b re a k  c o n ta c t 
o± tn e  imQ r e l a y , U-n te rm in a l and b ru sh . 'Xhen s u f f i c i e n t  im pulses have 
been  re ce iv ed  to  s a t i s f y  the  sender th e  Bo and FO re la y s  o p e ra te , opening 
J *  - ad am an t a l  c i r c u i t  and advancing th e  sen d er sw itch  to  p o s i t io n  5 . 
xae co u n tin g  re la y s  re le a s e  when th e  sw itch  advances from  p o s i t io n  4 .  The 
A cam advances th e  sw itch  to  p o s i t io n  C.

Jncpm ing Advance and Talk ing  S e le c t io n  f l .Q Sj

34o V i ta  one sender sw itcn  in  p o s i t io n  6 ,  a  c i r c u i t  is  c lo sed  f^om
^ n°  r e l ^ *  ovcr e ‘° r i r -S s id e  of tho fundam ental 

°  1 T; ro ^ 5 ? I « 1 . c o n tro l  c a t  Y, com pensating r e s is ta n c e ,
? :? *  r (S w o zd  o±zz.eeite rm in a l and b ru s h , c o n tro l cam H, sen d e r can

f  r na,WBB °f  03?L STP ro:l^ 3 » sender can, H,  con-
f  c S ro l3 y a  C5M31* load  FT, to  ground in  th e  in c o n jV  c i r -

c u i t ,  Tno c u r re n t  flow  in  t h i s  c i r c u i t  i s  i n  the  p roper d i r e c t io n  to ' 
a to  oo th  th e  3 TP and GFL re la y s*  2ho OFL r e la y ,  o p e ra ted , locks in  a  c i r -  
e u i t  to o u g h  vhe fc400 ohm G ird in g , cam K* to  ground on i t s  make c o n ta c t ,  
x^e o p e ra tio n  of th e  OFL re la y  a lso  c lo se s  a  c i r c u i t  from  ground on i t s  
make c o n ta c t to  b a ttc a y  through tho  w inding of tho  IA r e la y .  The l i  re la v  
o p e ra te s ,  e x o s irg  a  c i r c u i t  in-w hich tho 0 c o u n tin g .re la y  o p e ra te s . This 
c i r c u i t  i s  tra c e d  from ground -through sen d er cam i .  S ip  re la y  opera ted  
sen d er cam L, JA re^ey  o p e ra te d , 0 le a d , to  b a t te r y  a t  c o n tro l  car  X th rough  
th e  Winding o f th e  0 r e l a y ,  a ,  c lo s in g  of th e  f u i d ^ e n W  to
o p e ra te  tho  SEP and c m  r s l s y s ,  c a u s e , th e  incoming to  
opeuiBg th e  fu n d a so n ta l c i r c u i t ,  and when th o  SSP r e l ^ r  r e le a s e s ,  th e  30 
an^ i?0 re la y s  op era te  an p a r a l le l*  The o p e ra tio n  o f th e  FQ re la y  c lo se s  a  
c i r c u i t  i n  Which tno AOT and ADT-1 re la y s  o p e ra te . Shis c i r c u i t  i s '  
f io n  ground on th e  arm ature of oho FO r e la y , th e  JA re la y  on*r*ted

0 a? A ,* ?  l3attory  t t e 0 «l£» tb c  w indings of th o  L V  and*® T -i r e l a y s .
E ia iOJ- a m  -OT-1 r e la y s ,  o p e ra ted , l o c i  in  a  c i r c u i t  through tho  i > V r S  
l^y  epoxa-ed, to  ground through sender c o n tro l can  T . Hie c r h a t J c n  o-" 
tno  JO ;/-! r e la y ,  (a) opens tho  JS  lo ad , (h) c lo se s  a  o ' - m ' t  J h i h i  
on i t s  in n e r r i g h t  arm atu re , through oan c , to  b a t te ry  th rouch  t h e 2 ^  
m g n o t,  advancing tho sender c o n tro l sw itch  to  p o s i t io n  5 , (2? S o s e s  a
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33. .\S tho scu:icr switch ari:v3.i:Ces -through position 3 to position 4, tho S rcley operates if the U register has not been advanced from normal, in a circuit througn the break contact of the rno relay, se1~er car.1 F, con­trol cam K, tormi.r!al 5 and RC-4 bru~--i, to ground ou the armature of the RIS roley. The opcrati01! of the S rcley opens t.1c fundamental circuit, prevent­ing tho operation of t~c STP reley for final units selection, until the units digit has been dialed. The RC suitch it. then a1.va.nccd to tormina.l 6, closir.g a. circuit from battery through one ,1indi.rlg of the ON-2 rcl3¥ ar.d tlle ~E rosista.nce, wimi~ and brcaJc ccntcct of' the RC magl'lot, EC-Z bruch aud strapped tcrlllina.ls 2 to 8 inclu:iivo, class cam H, stra:p;,)C(i terminals and U-2 brush. strsp!)Cd terminals of tlle H-2 and TH-2 arcs, le~s 3, termi- • nal and Tl-SD bru.sl:•, the RA. reley normal, to the PJ.S re l.W o:..,c-rared • The RC magnet alternately o~rates 311d releases in ~1is circuit thc~eby step-ping the RC b:-ush assc.-nblies to terminal 9. The S relay releases whC:.a. the RC 3'7i tch .1.d:va.nccs f~om terminal s. closing the fumc:Jner..ta.l clrcui t for final units selection. Final uni to selection ia n:qde ~ t:.1e sar.i_~ manner as fir.al brush selection, C%Cept tllat this circuit for 090ra.ting' the count­ing releys p=wses through tho lower inne1· contact of cam S., bresk contact of tho Ul/0 1·euw, U-!1 termii:al 312d brush. '.'facn sufficient impulses have been received to satisfy the :.:.ender the BO and FO :reJ.cio70. oym·a.tc. opening the fundam:-nt3.l cixcuit aud adv.,,r.cing the sender switc~ to position 5. The counting rcl~s release when tho switch adv.32,c~s f·ro~ position 4. !l!hc A cam advar,c~ the S\7i tell to position c .• 
.i_noomipg .Advance 3.11d Ta.ll~i:r;g-_S..Q.lcction {l.O§.i 

540 With the i:i.e~1~t(::. s:critc:..... iu position 6, a cil--cui"t is clo$cd fro;n b::i.ttcry through the i~omi~ line rel~, over t?-,.o ring eidc of t!10 fur.daJ:lcntal circuit, the !i.DV-1 rcley r..ornol, cont::-ol CSTJ V, compc11sati11g resistxco. COUP. ffiS. T-1 (:Scyoi:.d off:.ccl tcr~: ai:!d b:ruah, cont.rol cem I:,. Sm!dcr cao X, BO rcl:::y no~l. wi.ming!:. of tha OJfL 81.."0. ;JTP 2·cl~s 11 scmcr ca.r1. lif7 coi:-t:rol car.i Sc .A..l)V ru;d S rcl:;w::1 l!~rml, lead FT, to grou:id. ix:. tho imor.rl;r_.g cir­culto Tho cu:rrc::!t flc:r i:'!. tllic circuit iB ir .. the r>rojior dircctio:1 t~ cpcr-ato both t~o STP ::i,m OFL rcl~,ru. Tho OFL relay II o::_)C1·p,tcd, locks in a. cix-cuit through tl!IJ t400 ohm wirdi;::g• c&.'"!1 K9 !.o g:-our.t~. o.u its m:,.ka contact. Tho OJ)O::-ation of ~e OF!. relay alco clooco a o 'j,;ccutt frot1 g:i::·ound on its I:l8ko contact to ba.t1;ei:r tr,.ro•,gh cho '7iriling of the I.1. rcley. The IA rclau oporatos, olosi~ a ci:,cu~.t in·whir.h tho o cou:iting rela;y o:?<3ra.tcs. This c1.rcuit 13 t·acc.'l :rr.o::n €;1'0-:JDLl 1!-:ro·.Jgh sender C3Jll 1 0 S'JI.P rel.w o:,c:-ated, sender oam L:J YA. rc':..ey op~ra:tcd. 0 0 load, to battery at control oe.;J X tJ.t:rough tho windit,g of' the O rul.ey o '.'i1v clc-sing of the fur:d'.:!.llient&.J. oi:.:cuit to or:iera.tc tho STP ax:d CFL rnl~s, c3l.1Scs the imoming to 81.iva.roelt t;u:reby ope:n~e; tho :t>·,11:damcnta:t circuit, 8.7'...d. when t'fic Si'? z·c:>lay releases, tho :30 and FO releys opcra.+:o 5,n ps.rallcl. Tho O})Cration of tho FO rolsy C!.losos a c~.:rcuit in vmich th."l A"DV a.i~ AD7-l relays opci·af;o. Thia circuit is tr::i.ccd from ground o~ tho ~metu~o of tho FO rel~, the 1~. rclcy o:,eratcd, ·sender control cao • ..,_ to ba.tto:ry th.rough the wi~iucs of the X!)V a.11d .iDV-1 relaus. Tho ®V and 1ill\T-l rclcyc. opora.tcd.. loc.k !n r.. cir~ui 1; tJu-oU{',:11 tho .ADV re-l~ opt3ra.tcd 11 to gi·ound. through scnc!cr cor..trol cam T., llie c1;:~ratj en of the ~V-l rcley, (a) opots the :FR k:an 11 (b) closes a circuit f?"Om groand Ol'1 1-:.s i.Jmor right a.mature, th;.•ouf,h c:::uu C, to ba·tte::-y througi.l the R"'.'l magnet, advancing tho aeir.er co:it!"ol switch to position 5• (o) closes a 

• 
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c i r c u i t  from  ground on i t s  l e f t  arm ature through sen d e r cam B, to  b a t te r y  
through th e  B~2 m agnet, advancing th e  sen d e r sw itch  to  p o s i t io n  7 . As 
th e  sen d er sw itch  advances from  p o s i t io n  6 , th e  Bo, PO, and IA re la y s  r e -  
le a s e .

S5«» The ST? re la y  o p e ra te s  in  p o s i t io n  7 and the  sen d er sw itch  ad­
vances; uo p o s i t io n  8 from ground th rough  th e  IA re la y  normal cam 0 ,
cau sin g  th e  OP£ re la y  to  r e le a s e .  She o p e ra tio n  of the  ADV r e la y ,  (a) 
d isco n n e c ts  ground from th e  SC le a d , a llow ing  the  d i s t r i c t  l i n e  re la y  to  
re le a s e  and advance the  d i s t r i c t ,  thus opening th e  d ia l in g  lead s  to  th e  
sen d e r, re le a s in g  th e  sender L r e la y .  The r e le a s e  of th e  sen d e r L re la y  
causes th e  r e le a s e  of th e  SLR and BIS r e la y s ,  c lo ^ iiv  a  c i r c u i t  from 
b a t te iy  through th e  in n e r w inding of th e  d i s t r i c t  1 r e la y ,  lead  FT, S 
and ADV re la y s  norm al, cams I  and II, w indings of th e  STP and OPL re la y s ,  
tiie  BO re la y  norm al, 18-AC r e s is ta n c e ,  sender c o n tro l  cam J ,  te rm in a l 9* 
and RO-1 b ru sh  to  ground on the  SIS re la y  norm al. The 3TP re la y  oper­
a te s  in  t h i s  ^ c i r c u i t ,  c lo s in g  a c i r c u i t  in  which th e  0 co u n tin g  re la y  
opera tes*  Tnis c i r c u i t  is  tra c e d  from b a t te ry  through the  Gender con­
t r o l  cam w inding c f th e  0 coun ting  re-lay , connec ting  lead  0 , te rm i­
n a l  and T—1 TiaLKT.ssi,. b ru sh , C7 ro lsy  norm al, sender c o n tro l  cam U, IA 
re la y  norm al, sender cam L, ST? re la y  o p e ra te d , to  ground on through 
cam I* As th e  d i s t r i c t  advances to  i t s  ta lk in g  p o s i t io n  i t  connects 
ground to  th e  t i p  s id e  of th e  fundam ental c i r c u i t , ,  th e reb y  s h o r t  e i r ^  
eu Ic ing  and r e le a s in g  th e  ST? r e ls y  in  tlie  sender*  Tho ST? re lc y  a l ­
te rn a te ly  r e le a s e s  and r e  o p e ra tes  u n t i l  uho 0 , BO, PO re la y s  a r e  oper­
a ted*  ih e  o p e ra tio n  of th e  BO re la y  opens th e  fundam ental c i r c u i t ,  r e ­
le a s in g  the  d i s t r i c t  h r e l a y , . th u s  s to p p in g  th e  d i s t r i c t  sw itch  in  th e  
p ro p er ta lly ing  p o s i t io n  xor th i s  c la s s  o f c a l l*  Tho o p e ra tio n  of tho  
r  0 re la y  c lo se s  a  c i r c u i t  from  ground on i t s  a rm atu re , b reak  c o n ta c t of 
th e  IA ro ia y ,  c o n tro l  cam I ,  to  b a t te r y  th rough  th e  B - l  magnet,, advanc­
ing  th e  sen d er c o n tro l  sw itch  to  p o s i t io n  6* The r e le a s e  of th o  d i s t r i c t  
L re la y  d isco n n ec ts  ground from the  to s t  lo a d , w ith  th e  c o n tro l  sw itch" 

p o s i t io n  6 th e  sender sw itch  i s  advanced to  normal in  a  c i r c u i t  from 
b a t te r y  th rough th e  R-2 m agnet, cam C, to  ground th rough  c o n tro l  cam U,

B e se ttin g  R e g is te r  f1 ,091 . 36

3 6 , When th o  sen d er c o n tro l  sw itch  e n te rs  cion 3 a f te 'r* the  
s e t t in g  o f tho  t r a n s l a t o r  as d e sc r ib e d  in  parag raph  %  a  c ir c u i t ’ i s  c lo sed  
fro>i grouna on tuo  arm ature  o f th e  Oh re la y  norm al, th rough  c la s s  cam N 
s e rv e r  c o n tro l  c a m  G and H, A~1 brush  and t e m i n a l ,  c o n ta c t and w i S  
of uhe A m agnet, to e  ?P re la y  norm al, to  b a t te r y  through th e  44-2 r ~ s is ?  
tan ce  and w inding o f the  03-2 r e l^ r  in  p a r a l l e l .  The A magnet and o>-2 
re la y  o p e ra te , and th e  A  r e g i s t e r  i s  s topped  to  normal 
i , t o r  no rm al, tlie c i r c u i t  from  ground o S t J o l  c ^  i a  o io sc ^  t L o ^  
tlao B magnet causing  tho  B r e g i s t e r  to  Be advanced to  n o m a l 
m anner. Hie 0.%2 re la y  re le a s e s  w ith  th o  A and B r o ^ i s t ^ P B L l T  
tho sen d e r c o n tro l  sw itch  e n te rs  p o s i t io n  4 f o -  i n c o ^ -  A
as d e sc rib e d  in  paragraphs 29 and SO a  c i r c u i t  ^  S S o lo o tlo n .
fe e  arm ature  of tho  Oh r c l ^  n o r l l . ’c la ^ s  cam V l o n t ' o I  Z T / Z S *  °* 
cam D. c o n tro l  cams G and a .  A -i and B - l  h r» sh o s , a^ 1 ^ t ^ J 0“a 0 r

r  C 3CtS Secdcr C0“t r ° l  Cffia E , r a -1  Brush and o ff  normal te rm in a l.

' 
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circuit from groum on its left arma~.n-e through $.:?tier cam B, to battery thr-::mgh the R-2 msgnet, advanciug the sender s.witch. to position 7. :.s tJ .. e ~(>rucr &witch 3.dvanccs from position 6, the BO, PO, and Lt roJ.a.ys rc-·-loase. 

35. 'm.? STP rel3o1 operates in position 7 a-cd tho scnd.:?l' S1ilitch ad­_yanccs. to position a from ground through the ld relay normal am cam.a. Cml.Sing the oFl, rcley to rol~asc. Tho operation of the JlDV r0lay, { a} disconnects g?'Oll,"ld fro:n tho SC lead, ~lowi11g the district lino relay to relcese and adv3ne,e the district, thus opaning the di:iling le3ds to the sender, rolessi~ the sender L re law. The rclo.asc 0£ tho sca:ider L rcl_:w causes tho release of the SLR a:.xl IUS rel.9N"s, cJoi::in.i a circuit from battery through -che inn or wim illg Of t.'to dis trfo t l re la;;• load FT, S aDa. ADV relaws normal, c3JDS M and N, winiings of t11c STP ar.d OFL releys, -tho BO rel.q normal, ltS-..l.C resistance, send.or control cam J, terminal 9 a.in RC-l. brnsn: to ground on tho SL?. relay norunl. T.10 S TP re ley oper­ates in thi13 _circuit, <'-.losing a· circu.i t ir. w11ic;1 the o counting rouw o:poratoa. ~.L'u1.·s _clrcuTt .is traced from b.3.ttcry th.rough the oondcr coc­trol cazr: x~. win:B.tw, c": tho ::> com:.tirg roley. con.1cctir..g lead o. termi-nal and T-1 ~.s:s:r.. l>l'USll• OV rolay :c.orca1., senior control cam N. U. relay no1'Illal, scr.dor cam L. STP rcley operated• to ground on tbrough cam I• .As the distriot adva..::cos to its talking position it connects grour...d to tho tip side 0£ the ftmdam.>.ntal. circui~e thcrob-J short c1r­cuiti~ aoi rol'ocsing tho ST? rolc:V i~ tho scmor. Tho S~ roley al­ternately roloascs clld rooporatos until tho o, 130. FO relaus aro opcr­a.todo Tao ope.ration of tho BO rolEW OI'CllS t]?.e f'tmd~,..?(!ntcl circuit, rc­lc3SiDS the district L roley •. tht:s ato:ppir.g the d i.:::;t"('~Ct ewi tch in tho propor talki~ position for this clasa M c:lllo Tho operation or tho FO ~oley closes a. circuit from ei-ound on it.CJ annaturo 11 break contact o£ ·tb.o IA rolcy, control c~:'Il r. to be.tte:-y through tho B-1 IIJBoO'J.lot •. advanc-b:8 tho seJ:der control s.vitch to !)O&ition 6. Tho :release 0£ tho district L rol~v disconnects ground fi~om tho test load. 'tiith the control switch 1n position 6 tho sen1.cr switch !s adv01ecd to nol'ual in a circuit from battory through tho R-2 magi:ot, cam c, to ground through ci:>ntrol oam u. 
Rcsettirg Rcg;stcr fl.091. 

'36. • ~~on tho sor.i!or coutrvl switch ontex,, '?vSi~ton _3 a.fto?' the setting o.:f tho translg,to,:, as described. 1n p~raera!;ii r,, ~ circuit 1a closed :from gz-ound. on tho ar~t-..1ro of tho CL roley ti.o>--ma.J., tb:ro\)gh class CtI!::1 N • ser.iler control CEll:!l3 G and H\J A,.-1 brush am. terminal, conta~t and w1nling of the ..t magnet, tao ?Pro~ n.C"rr.Ja.l, to battery t1~0U@l tho 44-E resis­taDCe ~m windiqg of the CN-2 rcl£:W in parallel. Tho .!i magnet and m.--2 relay opera.to, end the A register is stopped to normal. With the A rcg-1st~r uo:z-ma.l:, the. circuit fx-om ground cm control-cent N is closed tlµ-otl3h the B magnot causing tho B rcgist~:r to be ad-anccd to normal 1n tho aa-nc lll2:llner., The o~2 rcl:;w rolo?,:30s w~.th tho A am B registers normol. Ullon tho sender control.switch ontors pcisition 4 for iucomng group aoloction as described in parag~aphs 29 a.rd 30, a circuit is cicsoi from grou.m: on• the armature Of the CL roley normal, class ca'tl N, control cam R and scndar c&m D, control cams G and H~ A-1 31'.!d 13-1 brus:!:>.es aud normal. terminals • outer contacts of sender control cam E, TH-1 brush and off norma.1 terminal • . ,-

,. 
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fchrou^n ^iie co n ran t r*ru2 wii,cLir,-r* o t ‘ t,h«■> *r*ir e •»• ir. -,.j.-
tho  v r* r d '^  of th~ mr i  >. V  * °  I  z , / 1 -  m  S V c P p J k ^  cc> nnrougn
arc' ! "  ® '  r f ^  * *  44' s  r e s is ta n c e  in  p a r a l l e l .  The 2E magnet
r e g i s t e r  ^  3dvf 0 ic S «  r e g i s t e r  to  norm al. With th e  W
n  °  „ iorr_al, the  c i r c u i t  from ground on cam H is  c lo se d  through th e  H
W  ° H f ° « i8 to r  *> advanced to  norm al. As th e ^ o n d e r  c o r-
♦ r a l  W itc h  e n te rs  p o s i t io n  5 f o r  incoming advance os d e sc rib ed  in  o a r a - r a *

^ o l ^ c i r T t o  (8Cd SH’ ST'  “ *  SU r e g i s t e r s . “ h e ^ S f
the  lower in n e r  c o u n t s  H ^ i n s t ^ o f  b l  ^  8UP?liC d  *r0 °

n c ^ l 0^ -  3310 0 N - X  " * *  « * « “ <*

3 iiln ?n To Normal- (1 ,10)

37* When ground was removed from  th e  t e s t  lead  by tile  re le a s e  of the  
d i s t r i c t  L r e la y ,  as d e sc rib e d  in  paragraphs 34 and 3 5 , th e  T -l re la y  op er-
a v e i in  th e  c i r c u i t  d e sc rib e d  in  paragraph  3 .  The T - l r e la y ,  o p e ra ted , (a) 
loeios unrough. bo th  i t s  w indings in  s e r ie s  to  ground on i t s  a rm atu re , (b) r e ­
le a s e s  th e  T r e l a y ,  and (c) connects ground to  the. t e s t  lead  th rough i t s  80 
ohm w ind ing , c au s in g  the  t e s t  te rm in a l of th e  sen d er s e le c to r  to  t o s t  b u sy .
The r e le a s e  of th e  2 r e la y  c lo se s  a  c i r c u i t  from  ground on i t s  a rm atu re , 
tm  JUga te rm in a l 9 and. luh-*2 c ru sh , th e  b re a k  c o n ta c t and. w indii^j of th e  HC 
magnet to  b a t te r y  th rough 44~£ re s is ta n c e  and w inding of th e  OH-2 re la y  in  
psc 3 - i ls l ,  s te p p in g  th e  iiC swatch to  te rm in a l o® W ith a l l  r e g i s t e r s  norm al, 
a  c i r c u i t  is. c lo sed  from  b a tte re r  th rough  th e  53 ohm re s is ta n c e  and w inding 
of th e  Cl->7 re la y  in  p a r a l l e l  w inding and b re a k  c o n ta c t o f th e  EG m agnet,

b rnoa and o te rm in a l0 norm al te rm in a ls  end b ru sh es  of th e  SIP-1, ST -1, SH-1, 
IP -l^ a n a  T -l  r e g i s t e r s ,  o u te r  c o n ta c ts  of se n d e r  c o n tro l  cam F , normal 
te rm in a ls  ana brushes of ta e  2i-X and SEiVi r e g i s t e r s ,  o u te r  c o n ta c ts  o f  
sen d er c o n tro l  cam norm al te rm in a ls  and b ru sh es  of th e  B -l  and A -l re g ­
ie- to r s  to  ground through th e  sen d er c o n tro l cam E , advancing th e  EG sw itch  
to  noru-al • h io  re la y  re  le a se s  • when th e  EG sw itch  advances from p e s i— 
t io i i  o» When th e  EG sw itch  e n te red  p o s i t io n  0 , a  c i r c u i t  was c lo sed  from 
b a t te r ; /  through th e  w inding of the E - l  magnet, cam B, norm al te rm in a l and 
b ru ih  of th e  PC-1 a r c ,  to  ground on th e  a rn a ru ro  of th e  SLR r e la y ,  advanc­
in g  th e  sen d er c o n tro l sw itch  to  posi t ie r .  6 , i f  no t a lread y  advanced to  
p o s i t io n  8 in  th e  c i r c u i t  from  ground on th e  arm ature o f th e  F0- r o ls y ,  as 
d e sc rib e d  ih  pa rag rap h -20* The sender sw itch  th en  advances to  normal as  / 
d e sc rib e d  in  parag raph  20* The advance- o f th e  sen d e r sw itch  to  p o s i t io n  *
1 c lo se s  a  c i r c u i t  from b a t te r y  through th e  R -l m agnet, c o n tro l  can C, to -  ? 
p u la  o r can  Y, can % norm al te rm in a l and RO-I b ru sh , to ground a t  th e  SLR 
re la y  norm al, advancing the s e n io r  co n tro l sw itch  uo i t s  n ex t normal p o s i­
t i o n .  When th e  sender c o n tro l  sw itch  advances from  p o s i t io n  6 to  norm al, 
th e  CIT ro lgy  re le a s e s  i f  a l l  th e  sw itches and r e g is te r s  a re  in  t h e i r  nor­
mal p o s i t io n s ,  The r e le a s e  o f th e  On re la y  causes th e  r e le a s e  o f th e  SB 
r e l a y .  The re le a s e  of th e  SB re la y  causes the  r e le a s e  of th e  2-1 r e la y ,  
th u s  removing th e  busy (ground) c o n d itio n  from  die t e s t  le a d .  The c la s s  
sw itch  does n o t advance to  norm al, b u t remains in  w hatever p o s i t io n  i t  
was s e t*

i t e d o ned G a l l .  (1*111

38* i f  th e  re c e iv e r  i s  re p la ce d  on th e  sw itchhook b e fo re  d i s t r i c t

throu~ ~he com:.1ct :.n<i wh:idir!~ of the TH stup;.)i~t, ·"'~-:cc, ·c.:, l,_.i..i..:l'.Y 1;:1..-oug11 the v.r~.nd:..r.g_ of the CN-1 rcl:;y .md 44-E rusist:i.r.cu ir. p::u-:.i.llcl. ~c TI! tn3gnct 
31:ld Ol-1-1 rcJ.:,:y op"r?,tc, .::ulv::mcics th0 '1H register to no1"llla.l. 'dth the '1H 
res!stcr nomJ.l• the circuit from r;roui11 on cr.a:i H is closed through the H 
r.i.-u:r.1t, ca.usini; the H register to be ::dvar.ccd to nornnl. As tho sm:dcr con­
tr~l switch cr.t~rs position 5 for inr.omi.:ug 3.dvsncc :is described in par3t;r 3tn 
34 :~~- 35,_thc T ..:nd U r~gistcr5, (and SH, ST. and SU resisters, when used) 
::ire Z£0T~1c1ng to norrn~l in like m::.i.nr.or, except that grour..d is supplied fro~ 
the lcw-~r ilmer co-c~2:ets of control c~ H, instc..w. -of by the a?':Tl:l.ture of the 
C!, • rcl:zy • Tho ON-1 rel~ relo:1Ses vban 311 of the numcric3l registers 31'0 norm:i.l. 

:37.. \"Thon grour.d w~ rcmcvcd f?"om tho test load by tho roloaso or •,'-.ho 
distr:l ct L rcl:-y, as dc:;crib~ in p-:ngr.:\p.lis 34 31:d 35, t!:.o !r-1 :roley opor-
3\,Ci in the circu~t decc.r.:.br.,l in p.1:::i~~Ii:. 5. Tho 'l'-1 rel~, operated, (3) 
loc~•-:1 t:.ro,2gh both its r:-lml:r~s in :.::o~io:; to ground o;: i'Gs armature, (b) rc-
103.;~s ,._J•:l T i-01-w. a.'td (c) cot.•noct~ !rl',..~.mi to tl,c test lead through its 60 
orm ,:_,.!.ll'.Hr.r', c.c.1..:.~il~ t:-:<> tt>ot ·:~rminal c."' t!lo sender 3cloctor to tost busy. 
Tt.o :--0.t.c,J,10 cf tl~o ':: rl.!Jay clo.sc3 a circ.uit i"ron grottid on ita a.rrnature 1 tl:::-;·..:.:f:. t,')rinil.1.r.l 9 e.1:d 1i.(.:,,2 l,?'u.cfr-, thv b:i-.;:.t:.< contxt ~d wir..d.118 of tLc JiC 
~-·.ct to bz:1:tcry tLl:Ol~l ?4-~ l'C'S!.:::t-i:~-:- ~~l wlming of tho Oii-2 rel~ in 
P~--.::.llol, st~pping t.l~o :=.J ewttch t'1 to1;-::,i.1:J.l o. V/itb. ell registers nortl.'.].l• 
a t:!~ rc~-i t 5.s clog cd f ron !1j.t;';cz:, tt..rc1'.gh t~o 59 dmi ros is!:a.DCo am wii:dirg 
of t!)o CI-7-~ r<'l~· in p:ir::i:.10:. w~n:11:.-.,g ::::•i c ... •o:l.k co!ltact of t-.bo RC Dllg:Ot. nc-2 b7:.ch 5'"'..d O tem1n::l, UO"t·na.1 t-.r0:uz.1!] '>M b!"!.l81lOS Of tho SU-1, ST-1, f>H-ls, 
U-1, a:.·,.• 'i'-l :~·csistors, O1..1.°t":' ccrto.r.ts of ec~·.<lor cont=ol cam F, JlOrmal 
tc::-,:•x;-w•, ~i 'b:.·n::~0s t;Jf t,hc i.--1 a•·d m-·t :·"~istcrs, ot•tor contacts of 
~;.,~:i -r c-or.1·rol Cai:.~~ rio:rr-..ii.l ·:..c:,,.·J.na.l c; ::•.Yl -..,~t1sl1cs cf t.'1-io B-l a.m A-1 rcg­
le-;l.ff·z 4

,;, t'l'v".'l!i ti::-:-01,1gh ~;he oc::r1c~ cv~trr.l cam H, edva.""'.Cirg tho BO switch 
t~ :i ... :-.JZ.:!.. •jj1() ~1:--i :i.•o!:w r~-10 ... 30.1 w~,e~ •-~10 RC G>'Tit.1h advancos f'roc poa1-
tio-. O, \'/hen t:10 ~ cwH-e;·: cr-t..:::rc:d r,o,1t: J.! o, a r.ircui-:; was closed fro:o 
b ~ l ":c:r.-, t:;r 1.:u~, ~,LC ..., • rd i:;:g 0f tr.3 P.-·1. ,.~'2{;:'C't ~ c ar.i S, nottull tcrrnin:ll sm. 
cr-i~J·! of the PC-l ::i...,.c, t~ ~--nu··-i on t"'.c -::.r. •1.;:c3'v 'Jf tl~c SLR roley, adv~­
irt1 i-:h~ ~cndor cont::--:l S\7'.U,,.i:, t-, poFS ';ir:_, E-, i~ r.:>t a.lroacy !!dv3Z1Ccd to 
pn;.iti•J:·t 6 iu me c:l.:rcnH from g?:"0·1• :l o~ tr .. c ~::-ut-~ro ot the FO rcley, as 
d(•t:..;~ictd. in p::-:•·:).J:::'.:ff•h ZO,., n--;a ~c.::10.:-s,:it.:.lt t1um ad:va.!l~os to normal as I 
de;s.-~ribcd in p--:-:-,igrapil zo. '.i!:10 ~1·,:?1Y.;O o-f• t;l·.o !>.-..•~1 cr GV1itch to positioi:. f 
1 cl0:100 a chc~it :t:'rOt.'l ::,3.~t.)ry tb.r:w~"b. ~>.o .R-1 t!!'.\?C~;, c,on-:rol cac C, ic­
.:,u:-Sc;er ca.-r:i y • c~: . l, 1!G:1:·-::~'3.l tc.r..~.L-: .. : r.:: a. :.t1-:~ "bl'\>3·u., to eround at tho SLR 
r<.'l3if nnrmal, adv..u;.;L.1.~ 1;)1c :iC'ui.01· ..,0.r.n.1--.)·L swi tct.. .;o its 1:cxt no?TJ:ll posi­
tion. vr.acn tr..c sor.uor co.::trol swi~a adv3ncc froo P')~ition 6 to no.roal, 
tho ON rol.:;y roloeocs if c.11 th3 s-11 tchos a:lrl. ro3 ic tors 3.l'o in their nor-
m.:.i.1. pcs::ticns. The roloasc of t:ho on rcley ca.u1rns tllo r~lo:3.Sc of the SB 
relay. Tho release Of the SB rel~• c2Dsos tho roloaso of tho T-1 ro].z:w, 
thus rcr.iov5.ng tho busy (grown) condition froo 1ho to::.t load. Tho cbss 
:JWitch docs not adva1-:co to nor:ial, but remains in whatever position 1t 
was eot. 

/lla:noncd Call. ( J..111 

38. If the roooivor is replaced on tho swi tchhook bC'foro di.strict 

' 
• 

• 
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s e le c t io n s  and tru n k  h u n tin g  a rc  com pleted , the s e rv e r  1 re la y  f a l l s  to  
o p e ra te  o r r e le a s e s  i f  a lread y  o p e ra ted , cau sin g  th e  r e le a s e  of th e  SIB ro- 
day” f °  ro lG as,° o f th e  SLR (a) p re v e n ts  th e  o p e ra tio n  o r causes
; / °  r e le a s e  of tho RLS r e la y ,  f'°) c lo se s  a  c i r c u i t  th rough  th e  w ild in g  of

3̂ f? a/1 r e i f y  norm al, SC r e ify  o p e ra ted , BIS and 1 re la y s
r ° f f  t i 0  a rraa tare  of « »  ® r e ls p  o p e ra ted , o p e ra t in g .th e  WO

f f  <°! ° f so? a  c lro u l1  f ~om ground SIB r e i f y  norm al, BC-1 b ru sh  and
i-S n e r  to T o f*  S -* *° 8 ia o lu s iv e * brealc 00J1t a c t  and w inding of fe e  BC

t;-rougn to o  44-13 r e s is ta n c e  and w inding Of fee  OH-2 re la y
o p e ra ted J'Cf a f  l o i S  s to p p in g -tile  JO sw itch  to  te rm ina l 9 . S5i0 
on " ? s i ^ I f e r ^ S  f  “ T V *  t l °  T r c l ^  °P o ra to d . and (b) o o m e c tfg ro u n d  
o i - c ^ t i i i r .  the  aako o o a t9o t  t0  th0  load  SO, thereby  a h o r t-

! ,  o f *he 30 r o la y ’ oausir«  eth0 r e le a s e  o f th e  
f  f  ? JT lay  f  and re lo a se s  th e  d i s t r i c t  D re la y  d i f f e r e n t i a l l y . Jke d i s -  

r ? Ur?S ° “ orm al» d isco n n e c tin g  ground from the load E S P , r e -  
1 ^ °  ^ d  fbl e i n X *  ° r ? i ef °  o f fc’fe I  r e la y ,  (a] re le a s e s  the  SC-1 ro -  
r l i s S c e i n  C irf f  fro13 ^ a t to ry  through fee  <®.2 r e l ^  and 44-E
and to r S n a l  S fe  ro m B  S ' f e e ^ f r ° ? n taC t o f1te o  RG !D3&'n o t* » *  b rush  
to  te rm in a l 0 • * ^ 1 ^ 0  ^  f . " 1* *
c i r c u i t  from b a t te ry  through th e  B -l m a g n e t , c a f c ^ i r * F 0 J ? w  f “  *

^  S° “  -  « te  s c V o r 'c o n -
c i r c u i t  i s  c lo sed  ^ ^ £ £ £ £ £ 2 %  S S t t x T t ' *  1 
r e g i s t e r s  and th e  EC sw itch  a re  advnved  tn  , , 0 J  a l l  o ff-n o rm al
S e tt in g  R eg isters '*  ( 1 . 0 9 ^ ^ ^ ^ !  S T *  S2ribec’ ^  "B o-
norm al, the  sender c o n tro l  sw itch^dvances* ‘ o ^ i t i ^ f i ® ^ 1^  f Svan0ed to  
b a t te ry  th rough  th e  R -l magnet, c a 7 # n 7 7  K f ?  L f  * “«  * « ■
ground a t  th e  SLR r e i f y  norm al. W ith f e o 4 m d e r  c o r f e e l '‘sw itch
6 , th e  sender sw itch  advances to  normal in  P° L T f  P o s it io n
the  R-2 m agnet, earn C, to  ground th ro ^ U  c o 7 7 t L m  u l

nsal" 11.10) l r  - f K?-l0u0ii- ? 3 -li0SGril:ad urldor "B eturn  to  Her-
•>« * ' «  ' m f & x r s ;

7 °  f  t:‘C A r ^ i o t e r  i g n e t  d o s c r iS d “^ ^* ^-"-L“ 5 *l*c Ruw Tvlap re le a s e s  . Olio ^  „ ^ TO - i ^  a^rapn
c i r c u i t  th rough  the  v /ife iug  o f t '-e  7 7 , 7  M ro la y  opG13S th e
is  t e r  to  p o s i t io n  1 n  1 7 7 7  adTCaotoS « »  A re g -
"P ro lia iin ary  P u lse "  8.02 L  ; ± 1 ,  . 7 "  ^  o p e ra tes  as d e sc rib ed  under
lo o sed , th e  PP re la y  a l s c T e i o a S ^  l l 7 7 7  o i r c S t

[ s r ^ s r * ; :  -  - “ « » » ^ c z & i i S S i S r  *

s e lo o t io n , must be node b e fo re  t V  d-i-t-ri t  U*^fc0 ' l ‘d iU 5lnd ia8 ta lk in g  
« a l .  O ffice  t o s t  an^ l~c80f0r oai: to  n o r-
hoading (1 .0 5 , in  PaW ,  22 to  2 4 ° S ^ f  WO

• 

• 
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selections aud trui!.l: ;-:.u.nti~ arc completed, the se1xler L reley fails to operate or releases if alreat;y operated, ca.usi::lg the release of t110 SLR rc-1!:cy". Tho release of t}1e SLR roley, ( a) prevents- the operation or causes tho release of tho Rl.S reley, (bl closes a. circuit through th~ winiil)g of tho Pl/0 rola,y, cam rr, SLR rcl?'J 1"!orr.ul1 SC rel::w opcr~tod-. IUS and L rel!:\Y'S nor.13.l to grotmd on t:ui ax,nature 0£ the T rol~ O!)Cra.tcd, oporatil,g_ tho '"lk10 relay, a.r.d (c) closes a circuit from g_rour..d S1R rel:w normal, BC-1 brush ani strapped terminals l to 8 inclusive, break contact am wiming of' t..'"lc BC magnet, to battery t;hroug~1 tho 44-E rcsista.11eo and wim.ing 9£ tllo ON-2 rcl::w-in ~allel t.~oro~ stepping the RC owitch to tcn:tlna.l 9. ~10 TJNO rclEW, operated, (a.) locks to ground at 1".d.!.c 'l' rel=w operated, am. (b) connects groum on it3 armature ~ tl..z·ough its nl:J.ko cont~t to tho lead SC, tl:creby short­circuitirJG the 500 olx"l wi,xling of the SC rol8¥, causir.g etho release Of tho so1'ldor rel~ SC s~ releases the dis t1•ict D rol3¥ differentially. The dis­trict tho:1 returns to normal, discoDnoctirig groul'.ld. frora the load TEST, rc­le~i~ tl:.e T rel:w. Th.e release of ti!.e T rcley, ( a) releases tllo SC-1 rc­ley, axd {bl closes a. circuit from battoty t,irough t:lo m~-2 reley and 44-E resistance in multiple, windi~ a.ud. conbot of t!1e RC rnsgnot, :ec-£ brush and· toroiua.l 9, to ground a.t t~10 T rcJ.ey norn::i.l, w;1ich adva.11ces the RC switch to te:inino.l o. The sender control awitch t..11.cn advances to position 5 in a circ:;it fron battel'\J through the R-1 ni.agnct, cam C, terminal O and RC•l brush, to grou::id tl:.ro'U8h the 8:.R rel~ nort.1al. .la soon a.a the sender con­trol switch o.uters pooition 5, ond until it advances again from normal, a. circuit is c loscd fro1,l sround through control earn H, whereby al 1 off-normal registers ~d. the RO awi tch a.re advaJ10cd to nomru. 3S describce. ,~d::1· "Rc­scttil'.€ Regis tors 11 {l .09} in pAragra!)h 21. With tr.o RC swi tel1 at1va.nccd to nonnal, tte sender C')ntrol switch an·rauces to position 6 in a circuit from battery ti~rol:.gh t11e R-1 r.19..~ct, cam :6, non.12,l tcm.i:1a.J. and RC-1 brush, to grol...l'Xi at tho SLR 1·eli..w l\O!'T.:ial.. Y/Hh t1:e ucnd~r control switch iu position 6• tl1c sender ~witch =idn.r:::es to norr.lal in o. ci:rGuit from batte:y t,.rough the R-•2 nagnct, CtJm c, to gl'o~d through cont::-ol cai:1 Uo 

59. Rct.urn to norncl. i.s completed e.s dcscril::cd UIY,ior ":dct 1.u-n to :rror­rr.3111 ( l. lC') in pa"t"2t,-::'l'~"Q:'i 22. If t;1c C:3.ll is c.'!i~ndoncd \iithout diali].'\g after ~\c L a:..~d RLS ~01.:J.ys ~•~ o?)r~tod, t~e rolc~sc r~ tho L rela;y closes a cir• cui.t 7-:1:i::cug,'1 ti'_c \7in1 i.lig 0'.1:' t:.c A r.Jsist.cr D..:tg1"?et; as described in pa.r::igraph 4 t~'fc~~-t,~c P..I.'3 r~l.J?f releases. T'..:.o relc~e cf the R.:s rela¥ ope~ tl:.e c~ rcuit tl:.rough the wi1ning of t;-::o A rcgie tcr r..ag .. ;ot, ad:va.ncin.g tho A -rcg­ietcr t') positi-:>!:. lo ru p:Jsition 1 th0 P? rol~ opcra:tcs as de~c::ibod umor "?rc~.Lilina.-y .P"..;lsc" a.02 in prairr.:..~~1 .;s, bi;.-:; sii:c~ the RU: relc.W has rc­loa.sccl, the PP r0J.ey ~lsc re;lr.ascs ';hu.<:: clos i,-.g the circu:!t in whici~ tho A rcgis tcr is rctur11ed to r.or!::".al as dcsc1•foed ur:der "Rescttin:~ Rct,;is-::ors" ( l .O;i l in par::igr::i.r.h 21. 

40., Should tho C3.ll 'he ab::u:do1:ed after the a.ss:>ci2tcd district 6clccto1• 1:",3.S ~v.incec1 to ~ho "soloction b.--yo·!d11 pcs it ion, tho D., C rcl:w or,.:;r::i.tc::; :::i.& d.:}OCribcd u:.:de:-:-11R0t;::rn to l::> .. T..a.l - .\.b.:i.r:douod Call" (1.11) iu pru.•g.gr::i.pb__s Z.O and 39. k.t c.11 se1c~~j ons up to a:i~d incJ.udi11g talking soloctio1~, rr.us.t bo r.~o before the o.is"trict m~d scn:icr cai: rcvun to nor-1:1::.1. Office test a.:..!C. 3ol 1ctior.$ arc cor.-:p:i.ctod ~ dcscribod un:for this he&ding (1.05} i:! !)3.r::!.gl·a:;;!ls 2Z to G4 i~lusivc. The opcra~ion of t:ic "IJi,/0 
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re la y  connects the 0 co un ting  re la y  to  Cam V, fo r  incoming brush and incom­
ing group s e le c t io n s ,  and to  cam T fo r  f i n a l  brush  and f i n a l  ten s  s e le c t io n s ,  
the  coun ting  re la y  c i r c u i t s  o therw ise  being  as d e sc rib ed  fo r  th e se  s e le c t io n s  
£1.06 and 1,07) i n ' paragraphs 25 to  33 , in c lu s iv e .  The co u n tin g  re la y  c i r ­
c u i t  is  open fo r  f in a l, u n i ts  s e le c t io n ,  a llow ing th e  f i n a l  s e le c to r  to  go to  
t e l l  t a l e ,  incoming advance.. ;a lK ing  s e le c t io n ,  r e s e t t i n g  r e g i s t e r s ,  and re ­
tu rn  to  normal a re  com pleted as d e sc rib e d  u n d e r-th e se  head ings (1 .0 8 , 1 .0 9 , 
1.10) in  paragraphs 34 to 37 , in c lu s iv e .

JEine Measuro  _and .Alarm _(J jw i r ing) . (1 .1 2 )___

41 . D uring the  p rog ress of th e  c a l l  th e  tim e measure and alarm  c i r ­
cu it fu n c tio n s  to  in d ic a te  permanent s ig n a l ,  p a r t i a l  d ia l in g ,  or s tu c k  
sender co n d itio n s#  Vvhen th e  IS  re la y  o p e ra tes  as d esc rib ed  under "Sender 
S e lec ted "  (1 .0 1 ) , i t  locks through i t s  make c o n ta c t to  th e  same g round , when 
the  152-E in te r r u p te r  c o n ta c ts  a re  c lo se d , th e  S0?p magnet is  energ ized  in  a  
c i r c u i t  from b a t to iy  th rough i t s  w inding , make c o n tac t of th e  152-E in te r r u p te r  
normal te rm in a l ( te rm in a l 22} and M-5 b ru sh , th e  MS re la y  o p e ra ted , to  ground 
through th e  TULA, and H3L re la y s  norm al. When th e  in te r r u p te r  opens th i s  c i r ­
c u i t ,  th e  S'l'p magnet r e le a s e s ,  advancing th e  time measure sw itch  to  p o s it io n
1 . When th e  in te r r u p te r  c o n tac ts  ag a in  c lo s e ,  the  ST? magnet is  energ ized  
in  a  c i r c u i t  through te rm in a l 1 and M-5 b ru sh , and when th e  c i r c u i t  i s  opened, 
th e  3TP magnet re le a s e s  advancing the sw itch  to  p o s i t io n  2 .  The sw itch  is *  
advanced to p o s i t io n  3 by the  nex t c lo s in g  and opening o f the  152-E in te r r u p te r  
c o n ta c ts .  If th e  r e g i s t e r  c o n tro l sw itch  hns no t been advanced from normal 
th e  tim e measure sw itch  cannot advance from p o s i t io n  h  In  p o s it io n  3 a  c i r ­
c u i t  is. c lo sed  from b a i t  cry through th e  sender m onito ring  lamp. Green Sender, 
te rm in a l 3 and M-5 b ru sh , the  MS re la y  o p e ra ted , th e  (DMA and MSL re la y s  nor-* 
m al, to  ground, l ig h t in g  th e  lamp to  in d ic a te  a permanent s ig n a l  co n d itio n *
In  p o s it io n  3 ground on th e  arm ature of th e  MSL re la y  i s  connected through 
th e  TMA and iSL re la y s  norm al, m-6  brush  and te rm in a l 3 to  th e  lead  »»(Lo M isc. 
Aux. S ig .  G e t" . When th e  BC -switch has advanced from norm al, th e  $MA re la y  
o p e ra te s  1.1 a  c i r c u i t  from  pa tvo iy  f  enough. i t s  w inding, M—3 brush and s trap p ed  
te rm in a ls  IT to  5 in c lu s iv e , s trap p ed  te rm in a ls  1 to  8 in c lu s iv e  and EC-3 b ru sh , 
th e  33H re la y  norm al, to  ground cii th e  arm ature of the  HIS re la y  o p e ra ted .
The o p e ra tio n  of th e  m i  re la y  c lo se s  a c i r c u i t  from b a tte ry  through th e  wind­
ing  and b reak  c o n tac t of th e  ST? m agnet, the  TiCi re la y  o p e ra ted , to  ground as 
d e sc rib e d  f o r  o p e ra tin g  th e  TShi re la y  4 The tim e measure sw itch  is  thereby 
advanced to  p o s i t io n  6 , independently  of . th e  in te r r u p te r .  The ffifiA re la y  re ­
le a s e s  when the sw itch  advances from p o s it io n  5 .

42 . m  p o s i t io n  6 a  c i r c u i t  i s  again  c lo sed  through the  in te r r u p te r ,  
s trap p ed  te rm in a ls  6 to 8 in c lu s iv e  and M-5 b ru sh , advancing th e  sw itch  " to  
p o s i t io n  9 3 I f  a t  th is  tim e th e  KO sw itch  has not advanced to  p o s i t io n  9 , 
th e  tim e measure sw itch  cannot advance from  p o s i t io n  9 , and the^G reen Sender 
lamp^ f la s h e s  in  a  c i r c u i t  th re u g i th e  co n tac ts  of th e  149-F  i n t e r r u p t e r t e r ­
m inal 9 and M-5 b ru sh , to  in d ic a te  an u n fin ish e d  d ia l in g  c o n d i t io n /  Tn* 
p o s i t io n  9 ground i s  connected th rough te rm in a l 9 and m-6  b ru sh  to  th e  lead  
"To M isc. Aux.^ S ig .  G e t" , as d e sc rib e d  fo r  p o s i t io n  3 . When th e  BO sw itch  
advances to  p o s i t  tan  9 , the  IMA re la y  o p era tes  in  a c i r c u i t  through the  M-3 
b.rasa and s trap p ed  te rm in a ls  .6 to  11 in c lu s iv e .  The openat*on o f° th e  TMA re ­
lay c lo se s  a  c i r c u i t  through th e  ST? magnet, thereby  advancing the time*
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reJ.0¥ co::.1.r.'"!ccts tile o counti1:ig rela.y. to·•cam V_. for 'incoming orus1; and incom­
ing g-roup s0lectirms, snd. t_o cam T for final. b~sh ai:.d fi~ ter.s selections, 
the counti11g rel!llf c:..rcuits otilcrwise bcinf,r as described fo-i- these selections 
(1.06 antl 1.07) m·p:i.rai;,-r~9s~s 25 to 33~ inclusive. 'l!ne ?Ounting rol~ cir­
cu::.t is open f0r final w::.its selection, allowing the final selector to go to 
tell ts.lih rucomirg 3.dva.i~cr .. ;s.l.!~ii~g selection, resctti11g registers, and re­
·tur~ to no_rma.l a.re corepletcd as descri·ocd under-these headings ( 1.08, 1.09, 
1.10) in par:igra1,phs 34. to 37, inclusive. •• 

1!imo Mes.sure and .\larm 'J wiring} • ( 1. 12} 

41. During the prog.ress of the call tho time measure aud alarm cir-
cuit functions to indic3,te -permanent signal, partial dialing, or stuck 
scncle:. con.i:.'tions. \·it.en tho W rclcW operates as described under 11Sender 
Sclectccl" p. .:nJ, it lor:.ks through its make contact to tho s.ame grou.nd. \1han 
the '1.52-D interrupter co"1t3Cts a.re closed, the S'l!P magnet is ouorgi.zed in a 
circ11!.t from ba.ttc1-y thrcugh its wi1nh1g, make contact of tho 152-E interrupter 
nol'r~3l term:i.11~1 ( torm1r..3.l 22) and M-5 brush, tho £ rol38" opcrs.ted, to grotmd 
th1·cugh the 'l'llA 32ld :-z L r0 la:<J~ no:rmal. ff.hen tho ilit erruptor opens this c ir-
cui t, tho S'('P magnet rc:!.casos, 3.dvancing the time moasuro switch to :position 
1. Vll!on t,'h.c inte:rru-ptcr cpr.tac ts again c loeo, the STP r.ng,gnot is orergi.zed, 
in a: cir(!u'i t. through tenninal l and M-5 brush, :md \ld1.cn the circuit is opened, 
tbe S~P m~g:1ot releases ad..,ar.cJ1~G the sv,i~ch to position 2. Tho switch is 
atl\'"a:o.cod t~ po:::ition 3 by th") n::?:zt closing and opo~ing of th(' 152-E 1.nter!'ttptcr 
cnntacts. If tho rogis.~e>r co:.it-rol sv,Hch hr~-3 no+; ·~eou advamed from norr.:.~l, 
tho timo rrs~z•.1re swi ,:;c11. cs.m~o-.; 30.V:UlOO frorr. -oosit-lo.: 5. In position 3 a cir-­
c-.iit is closci from b::i.ttery t~otle,h the senci..!l mouitorir,e lamp, Croon Solldor, 
tcnnin:tl 3 ~d :H-5 bru:3!l, the ,i,,B rel~ opcra~od, the '.j!j.A, and IBL rol~s nor­
tnP.111 to G-rvu::-.d, lightii~g tho J.aro:, to indicst:i a :rort:'!l.l1ont signal condition._ . 
In posit::.on 3 gro,md 011 tho ~matu.ro of the I$L r<?ley is co~octed throu£h 
the Tl.a ::.u:ri :SL rel eys :lO:rma.l, ll-6 br..ish er.d termim;.l 3 to tho lead "'lo .l.U.sc. 
Am.:. Sig, Dc':' 1 

• \'lllcn the ~ -')\Vit;cll bas acvanccd fro.n normal, the TMA rnl~• 
opor:1tcs i-:1. a circuit f-rom ·o.:i.~t0ry -t;··1rougn its windicg, :i•~-3 brush and str.J.ppcd 
tenn:na.ls 1i to 5 inclus~.ve~ s-i;ra!)•?Cci. terminals 1 to 8 inclusive and r-c-~ b~-ush, 
the SSR rt>la¥ normal, to 5!'0und. c-11 ::ri~ .a:.:m.t•.,,rc of 1"l:lo Ril> relay operated. 
Tb.r o-pcrnticri. of the Tn. :rel?~ r }.o.;;c.s s. ~ircuit ~rc.rn battery ~roueh t:.io wind• 
ing ar,d b::-~:::i.l;: contaot of tJ-.c ST? m~x~i:-, the '.L'\'f;1.. re! 'J¥ operated, to grou:id as 
des~~•ibcu. :<:'or opi:::-.::itin5 tho T}t.~ 1·r..::1,.v. '!'.he time mca.aurc switch is the:rehy 
arl.val.l~(?c to posBi ~:i 6, i ~cp::.1c:r;;::y cf tho i!lte1·1-ui.)tor. The 'lWiA rel~ ro­
lc::ascs wh~n tho switch a.o:n .. ":,cs from pc.,sition 5. 

42. I~ positio:c. 6 a. circt1it i~ 9t;~·i.n clo<Jcd t..1.rough t.b.e into:rr,ptcr. 
str3;ppcd tri:r,~i~ls 6 to 8 ir:.~lu_,;;ivc ar1c". r,I-5 br·..ish, til.va?1ciug tho swit6. to 
posi1;ion 9, !f a.t this tiae the P..1 s:1itoh h.'1.S mt ao:va.nced to pcsit5.on 9, 
tho ti!ll.O m;::i,s~u-o S'!~ tc::.. c.:m-r..:>t adva.-:::c~ from posj ti0n 9, ariti. the G!'oca Sor.dor 
l&.mp fla.e.hos ln a olrcuit thrc·u~ the c-:>-ctsc ..... s c:1' the 14£1-~' interrupter, ter­
minru 9 and M-5 brust., to :nd~ ~'3.te :::1. t'J:1-f::J.nigJJ.cG d~sl:-uB C'.)nclltion. rn 
p,:ni'!:ion 9 gr-::nmd is cor.nectod fur')~h t.:::i:4'1.ua1 9 ~-1 .U•YG "bruah to tho lcs.d 
11To Misc• Alll. s'ie. Cc~:r, as c.ea,;;ribcd f~j,• ~sit ion 3. When the EC P.\7.i.tcil 
ai'.V.lnc cs to pos i ~ion 9, tho TiL\. relay r)p3ra.tcs in a. circuit t:':\rotigh tlH) H-3 
b::".;.-t.;1. and strs.pp.1d. tt..:.'Ini~sls 6 to l:t. L!Clli61.ve. The o~~a.1;:,_cn of tao Ti:IL re­
~• cloacs a ~ircuit t..'1.rough the SJ:? magnet, thereby adva.ncicg t.he timo 

• 

• 



■

< .: ,0 c
Is su e  1 - BT-4S1770 
January  27 , 1922.

*

\ \ i-on-coin  s//itel* to  p o s i t  1021 6 , as d e sc rib e d  in  paragraph  25* 
l&p vqU w m  the sw itch advaiwoB from p o s it io n  4 .

The Sfeti ro*

45. in  p o s i t io n  I  the ST? m a g n e tic irc u it  is  c lo sed  th rough  to  the 152-3 
in te r r u p te r ,  s trap p ed  te rm in a ls  6 to  f  in c lu s iv e  a id  31-5 b ru sh ! to -round 
as m  p o s i t io n  1, advancing the sv/iten  to  p o s i t io n  8 . I f  a t  t h i s  time r*--,
RC sw itch  has no t advanced to  .p o s it io n  9 , th e  time m easure 'Iw U cS c a S o t ^
! ^ ! , ! n . P! S it i0 n  * * * * *  th0  ^ e o n  S ender, lam? f la s h e s  to in d ic a te  «  
f u n  sued da.alu.ng c o n d itio n , i n  a c i r c u i t  from b a tte ry  through the
C M  and 0-2  re la y s  norm al, 149-F in te r r u p te r  c o n ta c ts !  t o m n S  8 Sd*M 5 
b ru sh , the « tv  re ls y  norm al, the.MS re la y  opera ted  to ermirrt 
G and a w  re la y s  norm al. 'f e e  m  r o l a j  ^ t ! s *  J  s f ™  t h e T  s w t k  
e n te rs  p o s i t io n  9 , 111 a  c i r c u i t  from b a t te ry  through i t s  w indi™  
and s trap p ed  te rm in a l 5 to  e in c lu s iv e , te rm in a l 9 and fiO-3 b ru sh , to -r-u n d  
on fee arm ature of fee BIS re la y  o p e ra ted ., fe e  o p e ra tio n  o f  feu 
c lo se s  a  c i r c u i t  th rough i t s  maJee-contact, from b a t te ry  through fee s »  
magnet, to  th e  same ground, on th e  arm ature o f the RLS re la y ,  advancing tb^  
tim e measure sw itch  to  p o s it io n  9 .  Bio 3S1A re la y  is  h e ld  when th e  tome 
measure sw iten  advances from p o s it io n  8, in  a  c i r c u i t  from b a t te r y  through 
i . s  w inding, d-Z  b rash  and s trap p ed  te rm in a ls  9 to  12 in c lu s iv e  fee SKS° ■ 
f d ° . r o l ?y 110rn!al» to  ground on the  arm ature o f the  MSI -1  re lay  no re a l  
taoreby  advancing the time measure sw itch  to  p o s i t io n  13. She m C r c l S '  
r e le a s e s  when fee  sw itch  advances from p o s i t s . .  12 . \ / i th  the time measure 
sw itch m  p o s it io n  13, the  C M  and Cfe* .reruys o p e ra te  in  a  c i r c u i t  S Z  
gioucS through fee .,1-6 b rush  and s trap p ed  te rm in a ls  13 to  17 in c lu s iv e  
b reak  c o n ta c t of the  0 , 3KB and OB re la y s  norma*, to b a tte ry  through th e  C$-3 
- e i ^  norm al, and w inding o f th e  OS-1 r e la y ,  and to b a t te ry  through ' th e  
C I-7  ko*sjr normal and winding o f the  02-2 r e la y .  fe e  o p e ra tio n  o f fecO T -1  
r e l^ -  d o s e s  a  c i r c u i t  from b a tte ry  through the winding o f  fee  to -  re la y

te rm in a l 13, th e  02-1 re la y  opera ted , to  ground on tho arm ature 
rel.ay norm al. fe e  SMI re la y  o p e ra tes  in  th i s  c i r c u i t  ard th e  

uT? w ^ n e t  te  energ ized  in  a c i r c u i t  th rough  i r e  b reak  c o n ta c t and th e  2121 
re..^y opera ted  .0  t ie  coma ground, thereby advancing the time measure sw itch  
to  p o s i t io n  14. The EM. re la y  re le a s e s  when fee sw itch  advances from  p o s i t io n

;ne

4:o. The tim e moaaure sw itch  advances from  p o s it io n  15 to  17 under 
c o n tro l of th e  1S2-E In te r ru p te r  in  a c i r c u i t  through s to p p e d  te rm ^ M g  14 
to  lo  in c lu s iv e  arid tho M-3 b ru sh . • fe e  o p e ra tio n  of the 03-2 re la y  ( a ) !
o ^ u i t a4 o T ^ r  riU; 1 iCh * * ° ®  r * *  c r a t e s ,  (b) discoxtoects fee  d ia l in g  c„,rcu^t -rom tn c  L re la y  and uio 6b-A repeating ' c o ilv  f r l  cI o^p^ S
from  b a t te ry  ferough the winding of the i  r c l ? ,  fe e  W -2 4  o w "  a
800 onm no n -in d u c tiv e  w inding of the  mi* r e l - v  to nl  ' 5  P “ d *
the BIO re la y  o p e ra ted , t h e r i y  h o M i x ^ f e ° Iie l d  °f

0 tiiG C l-9 r e l a y , -mo ^±-*u re la y  normal 9 tho  CT-2 re la y  o n e ra t-d  p m

a t "  - f « r ; t y!  r r a i *  °'a t  over ^  * * « * >  - b L ^ r ^ o t  I : :  saoie.a of tlit- Cb - c lay  c lo se s  a  c i r c u i t  from 110 v o lt  co'-n b a t^ e rv  ip  a* 
s is ta n a e ,  10C0 ohm. w inding of the  C l-9 r o ls y ,  fe e  Cl-3 ro lcy  n o S ^ l  2 e  C M  
re ie y  o p e ra ted , fee CT-7, C l, and 1BL re la y s  norm al, ou t ovtor S  s  to  th , 
su b sc r ie e rs  l i n e ,  fe e  C l-9  re la y  operates" i f  a  co fe  h 2  been i s s u e d  b u t

• 

• 
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r.•,;'.··COit:. i:::11itc1. to P'jsition 6, as doscribvd. in parggr:lph 25. Tho ~'I. ro• l,,q roloa-•o• Wl>CZ1 tho ew1to~ ad.'f"'1COI tl'Ol'A l)OaiUon 4-. . 

45. Iu p'1Sition.(tn9 ST?-~c~circuit is clcsed through to tho 152-E interrupter, s·trn.ppcd tc11ni11a.ls o to 7 inclusive and .hl-5 brush, to ground as i:1 pot.ition l, 3.dv:;!Jlci~ the sv1itcr, 1;0 positi0n_8 •. If a.'t this time the· RC bWitct. h3S not :w.v .. inccd t0.pc,sHio119, -tr.c time measure switc;1 cannot ad,. v3nco from position 8, ai:d the Green Scr:dcr, lan;r:;, fl3Shcs to indic~to an un- • finished dialing c ondi ticn, in a ci:-cui t from b3.ttc1y throu3h the lamp, th.o CT-1 and C-2 rel:zye norros.l, 149-F intcr1-uptcr cont30 ts, tcr:ninal 8 am. M-5 brush, the 'l'J.!.\. rcley 1iormal, tho M3 relay opcrstcd, to ground through tiic c 32Jd fJj!r 1 rel3¥s nonn!-.1.1. . '11:10 Tl½ re lay op~::rates as i;o,;,n :is the RC switch on~er::. p::,sition 9, in a. circuit from batt.0ry thMugh its winlir~ .• M-3 brush 3.11d str.1ppcd terminal 5 to 8 imlusive, t•'.?rtnin!!t.1 9 fllld HC-3 hru$, to zrcund au 1h.o 3I'maturc of ~1c RI.S relay opor.'i.tcd •. Tho ppcrstion_ of trw TM,\ rcby closes a circuit through its tna.ke·co~t~ct, frOJJJ battery througu ·che s•.rp reagnot, to the same ground. on the ~ture of the RI.S relay, ad vane mg the time measure switch to i,'.>OS·ition 9. !Elle TMA reley~he.ld when the time mc3Sure switch advru.!0-0s from position a, in a c~rcuit from b_d.ttery through its winding, :i'l-3 b:ri-1sh ar.d str:.-.ppad tcn:nina.ls 9 to 1..2 inclusive, the SKS. ar.d C rcley norn3.l, to ground et. tho a.rnnture of the f33L -1 mlcy nonnal, thereby adv!ll!ci~ the time measure switch to ,:;.:,i;1 tion 13·. The TM!.. rel~ r.:llc:lSos wncn tho switctl g,OV'LJ"Ocs frorr positw .... 12. ilith tl,o time mc:1suro switot in pcsition 13, the cT ... 1 o.ui CT~.-:: .rc1~s ".>ycr3.te in a circuit from grount! thrOU8h the 21-6 brush a.ct st1·appc-•rl. to11n1l1.::.ls 13 to l'I irelusivo, bi-e3.k conts.c t of the C, SKS aD;~ OM rclc:W"S. t??ru"'-1., to battery throue.,h the CT-3 rolcy norm'.ll, 3-!:d Wind:ir,g of th~ CT-1 rehy, and to 'uattcry through the CT-7 rel~ nortn3.l 3:ld ·.1i:r.i:i.~ cf the CT-, rel~. ~c opqration of the OT-l rcley closes a circuit from battciy ti1r::,ug!l the winiirg of tile TM.'. rela-.y. M-3 brush cr..d torrninal 13, the C':'-1 rc¾Y ot.'Or"l.wd, f;o gro-.:md on tho a?TO!l.ture of tho 1:Sirl reley !1'ina£•.l. The TM,\ rule~: c~:cr':""l.t;c;, i:i t.."lis ci:-cuit a.m tho STP J'll3.o'l'?lct is cne:rgi.z!.d in ,. circuit t}1.:::-ouc";h 'i.t~ :-r~ak oontact a~d thv ~.!IU'i. rclcy or,o:i:-:i.tod to t:l.O O~~ g.:-o,r.d, t..'1.CJ.:C°by ~·:.irc:irg t'ho tl.mc mc3.Surc switch to pJJ.<;ition 14:.. The T'i.!l :-0lao, rC'lca.scs whon the swi-cch ed"lances from position 13. 

45. The time mo::!.3u:e s~itct. rulvanccs fron posgion 13 to 17 UD!lor control of tho 152-E intc::ru'?te:::- i:l a cir~ui t thro,~ 1~h S°t?"appcd termi119..ls 14 to 16 inclu~ i vo 2:'ad the M-3 1.:ru~. • Tac opcratii:-n of the C·l-2 rclczy ( s) • closes a circuit in wh::.c'h th.o c:;:, rcJ S:/ •Opcra.tes. (b) disconr.ects tho dialing o~rcuit i'ro;n the L rel!!y :mtl e:u 66-A re~esting coil>' (c} closes a. circuit frcm battc:ey lil"...:·ough the wi11d mg o.±' t!1e L .rel~,, the C'l'••2 :-el,-y opa.ra.tod, 000 ohm non-il~uctive wirrline; o~ tho i5L rcl::~y J t:> g::-ou:1d on the armature .of the R.W rcla;,y operated, thereby hol.aing ~o. L !'Olay operated, am (d) closes ::i. circuit :fror.i 48 volt ba.ttcr:l ~hrouga the le-~ .. ._ resl.sta.aco, 4[-0 chm windir-g of t11e CT-9 rcla;,, tbo CT·«3 i·cl._w n.:-rme,l , tho CT-2 rcl~y o;;ar3.ted, tho CT-7 • Cl and mt relays nor.na.l, out over load i' to the s~bscr:'.bcrs lino. . The oper­a.ti on of the CB rcl8i}T closes a cirn•1it frcm 110 volt co~n battery, 18-Bf. ·ro­a:..stan~o, 1000 oh!'::. ·11ir.o.ing of the CT-9 rol3i1, tbo CT-3 l'el~ normal, tho CT--2 rcley operated, the CT-7, Cl, cl:ld IBL rcb.ys n:ir:na.I, out over lead R to tho ·subscribers line. The CT-9 rel8i9' operates if a coin ha.a been deposited but 
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measure sw itch  to  p o s it io n  12, independently  of th e  in te r r u p te r .  The lamp 
•stops f la s h in g  when the  sw itch  advances from p o s it io n  9 . The SKS re lay  
no t be ing  op era ted  f o r  a  d i r e c t  m echanical c a l l ,  the TEA re la y  does n o t re ­
le a se  when the  sw itch  advances from p o s it io n  11, b u t ho lds in  a  c i r c u i t  from 
b a t te ry  through i t s  w ind ing , M-3 b rush  and s trap p ed  te rm in a ls  12 to  3 6 in -  
c ls u iv c ,  to ground through th e  SKS and MSL re la y s  norm al. W ith the m i  f  r e la y  ~ 
o p e ra ted , tno SIP  magnet a l te r n a te ly  o p e ra tes  and r e le a s e s ,  ad vane i r e  tVfn ~~ • 
tim e measure sw itch  to  p o s it io n  17. -

43 . The M  re lay  re le a s e s  when die sw itch  advances from o o s itio n  Ifi
In  p o s i t io n  17 th e  STP magnet c i r c u i t  is  c lo sed  through the  152-E in te r ru p te r  
s trap p ed  te rm in a ls  17 to  19 in c lu s iv e  and m-5 b ru sh , advancing the sw itch  to 
p o s i t io n  2 0 . i f  the sender has n o t re tu rn e d  to normal when th e  sw itch  e n te rs  
p o s i t io n  *-0, ground is  connected through te rm in a l 20 and the M-6 brush to 
the  load  ''To. M isc. Aux. S ig . C c t" , as d e sc rib e d  fo r  p o s i t io n  3 and the 
Green Sender lamp ± lashes in  a  c i r c u i t  through th e  breads c o n tac t of the  SFS 
r e la y ,  make c o n ta c t of th e  149-A type in te r r u p te r ,  te rm in a l 20 and th e  F -5  

.rush, to  in d ic a te  a  s tu c k  sen d e r. Vflian tlic sen d e r re tu rn s  to  normal th e  
r e le a s e  05-(fee OH re la y  re le a s e s  the  IS  r c lc y .  She re le a s e  of the  IS  ro lav  
a t  th i s  o r any o th e r tim e, c lo se s  a  c i r c u i t  from b a t te r y  through the TEA ro lav  
s trap p ed  te rm in a ls  and M-l b ru sh , to  ground through th e  IdS re la y  normal 
The TxlA re la y  o p e ra te s , c lo s in g  th e  STi* magnet c i r c u i t  to the  same ground 
causing  th e  sw itch  to  advance to  p o s it io n  22 or norm al. * *

FdSCTJL IR EECIiAElC.iL C.ALIS USING OFFICE 8 ELECTOR - COIN (Y WIRING) (21 .

Es ta b l is h in g  Connect ion am  Prelim inary  Coin T e s t. (2 .0 1 ) .

44. The r e g is te r s  a re  se t.a n d  t r a n s la t io n  and s e le c t io n  a re  made as 
d e sc rib ed  fo r  a  non -co in  c a l l ,  (b) excep t t h a t  the d ia l in g  c i r c u i t  easses 
through ^be CT-2, CT«7, and 0-1 re la y s  norm al, in  a d d itio n  of the  IvBL re lay  
norm al, a lso  the  time measure and alarm  c i r c u i t  maizes a p re lim inary  co in  
t e s t * When^the MS re la y  o p era tes  as d e sc rib ed  under "Sender S elected"
( l .O l j ,  iu  lochs to  the same ground. When t ie  in te r ru p te r  c o n ta c ts  c lo se  
toe  SOP m a ^ t  iS enorgized  in  a c i r c u i t  t r o u g h  i t s  w inding, maho c o n tac t 
of the 15*,-E in te r r u p te r , term inal 22 (1C term inal) and m- 5 b ru sh , t ie  TEA 
re la y  norm al, the lb  re la y  o p e ra ted , to  ground through 0 aid M3L-1 re lay s  
norm al. V/hon the  in te r r u p te r  opens th is  c i r c u i t  the  STP magnet re le a se  
advancing the tim e measure sw itch  to p o s it io n  1. The sw itch  is  advanced
in  ].ihe maiiner to  p o s it io n  3 under c o n tro l of fee in te r r u o te r .  i f  t i e  EC
S w itc h  h a s  -not.  . . *■ A UAC* ■n-u

t

aud m- 5 b ru sh , the  0 a  r o E  norm al, the  >S re la y  o p ia t e d ” t o I r c S d ’ 
through the  C and I S l - l  r e l ^ s  normal lig h tin g  fee lamp n e r-
. a_o.it s ig n a l c o n d itio n . In  p o s it io n  3 ground is  connected through the 

Iti-6 crush  and term ina l 3 , the B i t  and 1S1-1 re la y s  norm-1 to  t'-» i J d
2 ?  M5f ° ;  AUX‘ S i? ’ C ct" '  n the HG sw itch  ad v an o a f from n o r r ^ f t l i c  

dPoo^teo in  a  c i r c u i t  through strap p ed  te rm in a l H to  4 and w-3
to  a  s i m ^ l ^ ^ e r A f t h ’f f  t 0 .? o s i t i o n 5  independently  of the in te r ru p te r ,  s im - la r  aanuor to the  o p e ra tio n  of the BlA re la y  and advance of th e

L

(. 
I 

,... 

( 48 P'.:Jgos) Page ~17. 
Issue 1 - BT-43177O. 
J3nuary 27, . 1922. 

measure switch to positio~ 12, ir..depcnd01tly of the interrupt.Jr. Tho lamp -stop; fl:3.shing when tho switc~ advances from position 9. 1.1hc SI<B reley not being operated for 3, dircc t mcch.321ical call, the T?U. rel::i,y docs not re­lease when the switch :idV311CCS from position 11, but holds in a circuit from battery t11rough its windir.g, M-3 brush :ind strapped tcrmir~ls 12 to 16 w- _ clsuive, to ground through the SKS and MSL rela;ys normal. With the TM,d rcl~.,­opor3.ted, the S1.'P m.9.gnct alter1~tcly o!,)Crates and releases, advancing tlfc time mc~ure switch to position 17. 

43. The Tt.f> relau, releases when the a.witch 3.dv~cs from position 16 • In position 17 tho S1.'P magnet cu~cuit is closed tlrough the 152-E interruptor, strap•:>cd tcrmin.~ls 17 to 19 irelusive and H-5 brush, a.dv:mcing the switch to poslticn 20. If the sender has not returned to normal when the switch cute.rs po~iticn 20, ground is com1ccted through termiml 20 and the hl-6 brush to the load- "To. Yisc. Aux. Sig. Cct", as described for position 3 and tho Groen Sender 13.rop flashes 1n ;J. cireui t through the brc3k cont.:i.ct of tho SKS relay, n13ke contact of tho 149-A ~pc interrupter, terminal 20 !md tho M-5 '·rush. to indic:i.tc a a.tuck sender. \'Ihm tho sender returns to norinal the / roleaee :)~: /the ON rcl:w rel~ases tho U3 rclcy. The release of the ~ rclf\Y, at this :>r ar.y other time, closes a circuit from b!i.ttory through the Tl\u. rcley, strapped terminals au:l !,l-1 brush, to e;r,und th.rough tho U3 rclcW normal. The T;t!I.. rel:1o7 opcrJ.tcs, closiug the· S·l'.l-~ct circuit to tho same grou~, oa.usiug tho switch to advance to posit10n 22 or uor~3l. 

fillaUL·lR MECflf.NIC.U. c:u.IS IBING OFFICE SELECTOR - COIN (y WIBIN,) (21. 

Estab~.ishi1,g Comloction am Prelimiu9.:ry Coin Test. (2.01}. 

44. 'J5lo registers arc sqt .. a1~n tr:mslation and aeloction arc made as described for a non•coin call, ('b) ~opt that tho dialir.g circuit PJ,Sses ~011gh the CT-2, CT-7, and C-1 -:,',::J.ay.s normal., in :iddition of the A.BL rclao, normal, also tho time measure am alarm circuit mcit:es a. :preliminary coin test. Whan 1ho lJS rel~ opcr:i.tcs as described under "Somer Selected" (1.01), it locks to tbo sane 6·r~Ul1d. \/hen 1he interrupter contacts close, the STP magnet is energized il: a circuit ~;rough its ,1i11ding, mako c0nta.ct of the 152-E interrupter, t.crminal 22 (1;· iie:rminal) am M-5 bru.sll, tho TM.'1. rcl!:W' normal, the 1.:S rol::cy operated, to ground th.rough C and M3Irl rel~s no:nial. VlhOll the interrupter opcus this cil·cuit tho S'l'.P magnet .rolo3Se, adv.9Ucing the tim:? measure switch to 't}ooition l. Tho switch is adv~ed in lfr..o manner to position 3 Ulldor control of the interrupter. If tile RC switch has not been adv . .1.nced from normal when tl,c ti:ne mo::isurc s..,itch en­ters position :;, a circuit 1s closed from b:itt,.,ry through the sem~r monitoring lamp, Groen Scl':ncr, the CT-1, :md C-2 rcl~s normal, terminal 3 a.ud M-5 brush, the TMA rolrzy normal, the H3 rcl:]8 operated, to ground through the C a.n1 r.-Sirl role.vs normal lighting ~1e lamp to indicate a ·:_:>er­maucut sign.J.l c,:.ndition. !n ::;,osi tion 3 ground is connected t'h.rough the F~-6 brush a:r.d torrnin::i.1 3, the TM!l. am ~Ir l rcleys nonn2l, to tho load 11To Misc. .1ux. Sig. Cct". \Thon the RC switch adv~~s fro1,1 norroal, tho TM,\. rc,l~ oper.:a.tcs in a circuit 1;hro~1 stra;?~---d. terminal N to 4 and .N-3 b:rush am the switch ad.v::s:nces to position 5 indcpondcutly of foe intorrup-oor., iu a siml13.r man.lor to the operation of the Till rcl38 ruxl adv~c Of tho 
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does no t o p e ra te  on a 10,000 ,, ohm l in e  le a d . l^ 'G T - 9  re la y  locks. to  ground 
through th e  s tra p p ed  te rm in a ls  13 to  17 in c lu s iv e  and the  M-6 B rush . Tho 
o p e ra tio n  of the  CT-9 re la y  c lo se s  a c i r c u i t  from 48 v o l t  B a tte ry  CT-9 reiser 
op era ted  w inding o f the Cl1- 3 r e la y ,  thp-'tN , SXS, and 0 re la y s  norm al, to  
ground th rough s trap p ed  te rm in a ls  13,-io 17 in c lu s iv e  and the M-6 brush 
operating- the  CT-3 r e la y .  The o p e ra tio n  o f the CT-3 re la y  (a) opens the  c i r ­
c u i t  from 48 v o l t  B a tte ry  through the  950 ohm winding of the CT-9 re la y  (B) 
opens th e  c i r c u i t  from  110 v p l t  B a t te ry , (c) c lo se s  a  c i r c u i t  from 110 v o l t  
B a t te ry , th e  CB re la y  o p e ra ted , 1500 ohm winding of the CT-4 r e la y ,  the  CT-3 
and CT-2 re la y s  o p e ra ted , the CT-7, C l, and MSL re la y s  norm al, to  lead  T 
and (d) c lo se s  a  c i r c u i t  from 48 v o l t  B a tte iy  through the  18-BA re s is ta n c e
n f . ° ^ Windif g °f  th0  C5?- 4 ro la ^» th e  CT-3 and CT-2 re la y s  opera ted , th e  
^T-7, Cl and MSL re la y s  to  norm al, le ad  B# and from  th e  18-B.l r e s i s ta n c e  
hrough th e  CT-4, CM, SK3, and C re la y s  norm al, to  ground th rough s trap p ed  

te rm in a ls  13 to  17 in c lu s iv e  and the  M-6 B rush.

- o p e ra tio n  of the  CT-3 re la y  a lso  opens th e  c i r c u i t  through the
winding o f the  CT-1 re la y  -But th e  CT-1 re la y  is  slow to  re le a s e  and does 
no t r e le a s e  im r.il th e  CT-4 re ls y  has time to  o p e r a t : .  The CT-4 re la y  oper- 
a te s  i f  th e re  5s a  s o l id  ground on th e  l in e  thereby c lo s in g  th e  c i r c u i t  through 
t i a  w inding of^ the  CT-1 r e la y ,  thus p rev en tin g  i t s  r e le a s e .  The CT-4 re la y
o fCth e ° L - b ^ r, ? t  *f  ^  rori?tanCG  t0  ground on th e  su b sc r ib e rs  l in e  i s  t £ t  
£  t h  f !  wGj 00 ̂  co-Lj.ec t o r  magnet, and the  CT-1 re la y  th e re fo re  re le a s e s  
I f  tn e  ,„me measure uvuuch e n te rs  p o s i t io n  17 b e fo re  th e  CT-I re la y  re le a s e s  
5 ;°  ^ ta e r  f a i l u r e  of the  CT-9 re la y  to  o p e ra te  or t o  the d e r a t i o n  o f
- a0 C i" 4 * ta e  ro(i c o in  lamp f la s h e s  in  a  c i r c u i t  through the  CT-1
l^ a ? I ° ”! s Ct h s h °  contacts of fc0  W9-F in te r r u p te r ,  te ra d u a l
t t i r ^ h f t  0 aM  1ST aonB? l » « “  :B op era ted , to  ground "

‘ t r ,  , 0 f  **la* b c o r a a l - Under th ese  c o n d itio n s  the  S re la y
t h I  *?° SGllder £w ite’a  e«*ers p o s i t io n  3 a f t e r  com pleting f i n a l f  
r h i  £ T 111 t  0XtaQXt iTOm b a t te r y  through i t s  w inding, th e  WO  re la y  
™ X' sender c m  P , c o n tro l cam X, to  ground on th e  a r m t e o  of the  C l-1  
r  ,iSie o p a -a tio n  of th e  S rolajr opens the fundamental- ~
T 'h  r re v o e tin g  n n a l  u n i t s  s e le c t io n  ead the sender is  re le a se d  tv  th e
( “ o d l i ^ p ^ ^ r h ^ ^ - ' - ' t h  x,OSOh bod noftor "H elease o f S tuck  S en io r"  
mV re la y  t *  P°8if 0a 17 3Bd fco
0;j re la y  o p e ra ted . K-2 Draah and to M in a ! J? th* 5, ^ d . t t o ?U8h tho
mal, to  the  load  "To M ice. Aux. a™  c e l , 5 1  I l u , aa4 aBl- 1 TCl^ s »<*- ie ,T 4 . . . • * O~o* CCx-51 a The re le a s e  of the CT r e -
f *  £ ‘“ °  ®°l a  h f  boen ao p cs ito d  c lo se s  a  c i r c u i t  from  h a t t e d  w inding

e lu s iv e  the  Jc f i  ^ l a ^ n o -  V i  * ™ aX * *  s t r a PPad torm ina,Is 14 to  17 in -  ~  
uo rraa l,’ o p e ra tin g  th e  JS1-1 re la y
rt-n-? f x-,./..-v  . . , .  ,} -110 avion o* th e  TMa re la y  c lo se s  a  c i r -
same ground** ^  * aen0t *** th o  U l  ri?lsy °1»***<* to  «u>
lay  re le a s e s  U ' * "  rC’
sw itch  i s  advanced from uos* f i o r d s  17 ' lh e  t in »  ^ s s ix r o
SIP maa-’-'o-i- i r  .  Pi ™ u  1, * ‘1? \ ,  L0 p o s i t io n  *1 ty th o .o p e ra tio n  o f th o
h ;  “ *.a  51* ?"1* through th e  c o n tac ts  of the 152-E in te r r u p te r
m l  fro0 Sw, t0 f in°1USiVe ̂  th0 S-5 b ru sh ,' th e  mi* nor­m al, tne  jS  re la y  o p e ra ted , to  ground through th e  C and W l  re la y s  “norm al.

---

• 

• 
-a 
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docs not 6pcr.a.te on a. 10 ,ooo., ohm Hue T-9 roby locks. to grour.d through the st!"3.P"Jod tc!"lllina.ls 13 to 17 ir.cl vc and. the M-6 ... brush. Tho oPOrs.tion of -ttic CT-9 rcley closes g, circ ,. frpm 48 volt ba.t1,ery CT-9 rel~ opcra.ted·_wir.ding of t.31c CT-3 rol38, th CN, S;<S, and C rel_eys norm,11, to ground through strapped terminals 1 o 17 inclusive ~d the Y-6 brush, . opora.ting the c·T-3 rcley. Tl,c o .:.1,tion of the CT-3 rclaor ( a) opens the c 1r-cui t from 48 volt battery tr.ro the 950 ohm winding of the CT-9 rclau, (b} opens the circuit from 110 vo-lt battery, (cl closes a. circuit from 110 volt battery, the cri rcley operated, 1500 ohm wimi1-:g of the CT-4 roley, the CT-3 . a.r.d CT-2 releys opcr'.l.tcd, the CT-7, Cl, ~'Xi IBL rcleys r.o.rnul, to lead T, am (d) closes a circuit from 48 volt b3tt0ry throug:r. the 18•BA. resist~c, 350 ohm winding of the CT-4 rclc1¥, the CT•3 and CT-2 rcl~s o~ratcd.L the CT-7, Cl and !1151 rel3o•s to norr.19J., lead_R, :md from the 18-B.: resistance through tho CT-4, CN, Siffi, a.r:l C rc~s normal, to ground thr6ugn ~ t:rapticd torffiinals-13 to 17 ~elusive ':Ind tho ~-6 brush. 

48. The operation of th0 CT-3 rel:w a.lso o:,cns t~10 circuit through t};lo winding of tho C'l1-l rel~ -but tho CT-1 rcley is slow to r0loa.sc and docs not rcle:asc 1.mtil tho CT-4 rc'!.cy r..s.s time to oper.:it:. Tho CT-4 rola¥ opcr-g.tcs if thorc i~ a solirt ground on the lino thereby closing ~o circuit through t:ie wi:i:d.ing of the CT-1 rcldiY, thus prevcntfr.g its release. '.Jl:.0 CT-4 rel~ docs not operate if ~-llc. 1·cc,~ta:.1cc to ground on the subscribers line 1A that of the sub-set co:!J1 COJ...1.ector ,nagnct, z:ld tho CT-1 relay therefore releases. If tbc t~me measure ;..'1l~c1~-cntC>rs pc~ition 17 before tho CT-1 rel~ releases, duo either to tho failure of tho OT-<;, rcley tc operate or to tho operation of the CT-4 rcley, the red coil! la,np fla:shes in a. circuit through the CT-l r.e-l!W ope:::-atcd, the 02 rcla;, norrr.al., contacts of the 149-F intcr::-upter, tc:i:nµr..al l '? ar.d. ;.r-5 bri2sh, the TH,1 relay norrnsl, tllo ?.fl relsy opo;:-::i.tcd, to groU!'.d through the C and !SL--1 relays r:.or-:nal. Ua:lcr t:J.csc co!lrlitions tho S rclao, operates, when the s011.icr switch ont.c"!'s poshion 3 afr.c:::- cornplotir.g final tcn;a selection, in a. circuit from battery t:lrcugh its wi'l1d.ing, t~c IJf.O roley_ n'>rlll3.1, scr".')r C:llll E, control cz.m X: to ~roun::l on !:he a.~turc cf tho CT-l rcley owr.a.tcd. ,1.\e op~a'.;:i on or the S rel3,y opens tho f'l.mtl.JJDentcl c:i.rcui., i,hH'Cuting·flnal m:its sclcc<;icn el:d tho senrior is released by tho scn~kr ll'Onitoring opcr3.tor as dcscrl.bou. um.er 11Rclease of ·stuck Senl,cr" (8.0-!) in par3graph 99. t:T:: .. th t~ ti:n-.) reo.::!s:u-c swii:c!.l in posl.tion 17 and tho 'Tht\. rdey uriopcratorl g"t'ouno. !s con~0cted fZ"om the 3.l'm3.ture ar.d through ~h\? ON rel~· oY(:ra.tcd, n-2 br-.ish and tcnninal 17 ~ the TM l. a::.d h6L-l rol8liS nor­m3J., to the lead "T0 M.:.s.c. Aux. S5.g. cct.i 1 • The roloasc of the CT re-lay, if tho coin has been dopcsitod closes a circuit fror.i b:::i.ttc?"J wiruU.1-,g _ Of the T:-U rolay, through tl-.o ~2 brush am s t~ppcd tc::inina,ls 14 to 17 in­clus i vc, the CT-1 relay normal, to gi:-om1d on t"1e armature of the 1.E.L-1 rol.:,w :::-.orma.l, operating the TM.i. relcy. Tho OP,.)ratiou o: thP. ZH reley closes a cir• cui t t;1rough tho windirg of ~c STP magnet am tho 'l:f:i..\ r0ley opcrs.tad to tho sruno ground, edvaJ:c:ng t:t1c time ID'3dSUXC switch to position 18. The T!H re-lay rclC9.ScS when tL.c switch 3,.'ivaxcs fron. pcsition 17. IJ.1ho tim-~ 1Il{'3SUro sv,i. +,cl1 is advru.!cod fr:,m pos::. tion 18 to pos 1 tion 21 by tl:e. opc:-~tion of tho S'l'P imgnet in a circuit thra..g:i tlic cont?.cts c! th.c :.52-E interrupter, strappod tcr.ni:nals 18 to 20 inclusive and the M-5 brush, the TlH. rcl3¥ nor­mal, the riS rcley opcr~tcd, to grour.d through the c a.n'.l .WL-1 relays :,.ormal. 
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49 . i f  the  sender has n o t re tu rn e d  to  normal when th e  sw itch  en te rs  
p o s i t io n  21, ground is  connected through to rm ina  21 and tire M-6 b ru sh , to  
th  lead  "I'D MISC. LUX. SIG . CCT", and th e  "Green S ender" , lamp f la s h e s  in  
a c i r c u i t  th rough the  c o n ta c ts  , of the 149-H in te r r u p te r ,  te rm in a l 21 and 
th e  M-5 b ru sh , to  in d ic a te  a "stuck" s i r d a r .  When th e  sender re tu rn s  to  
norm al, th e  re le a s e  of the SB re la ^  re le a s e s  the IS  r e l a y . The re le a s e  of 
th e  MS re la y  a t  t h i s ,  o r any o th e r tim e , c lo se s  a c i r c u i t  from b a t te ry  
•through th e  w inding of the Ufa r e la y ,  s tra p p ed  te rm in a ls  and il-1  b ru sh , 
to  ground through the  MS re la y  norm al. The TMS re la y  o p e ra te s , c lo s in g  
the  3 TP magnet c i r c u i t  to  the  same ground, cau sin g  the  sw itch  to  ad vane e 
to  p o s i t io n  22 (o r i f ) .

50. on c a l l s  o r ig in a tin g  a t  c o in  s ta t io n s  f o r  which no charge  shou ld , 
be made, ( f re e  r o u te s ) , the OF re lay  o p e ra tes  a t  the com pletion of t ra n s ­
l a t io n ,  in  a  c i r c u i t  from  b a t te ry  through i t s  w inding, lead  1 or load 3 , 
te rm in a l and TI-SKO b ra sh , c o n tro l cam E, to  ground through cam II. Pile
Cl'T r e la y ,  o p e ra ted , locks th rough i t s  make befo re  b reak  c o n ta c t to  th e  
same g round» The time measure and alarm  c i r c u i t s  w i l l  fu n c tio n  as d esc rib ed  
in  th e  p reced ing  paragraph , u n t i l  i t  e n te rs  p o s itio n  13 to  make th e  p re ­
lim inary  c o in  t e s t .  In  p o s i t io n  13 the CT-1 and CT-2 re la y s  dohnot o p e ra te , 
bu t th e  TMh re la y  o p e ra tes  in  a  c i r c u i t  from b a t te ry  through i t s  w inding ,
M-3 brush and te rm in a l 13, tho  CIT re la y  o p era ted , th e  SKS and C re la y s  no r­
m al, to  ground through s trap p ed  te rm in a l 13 to  17 in c lu s iv e  and the  M-6 
b ru sh . The o p e ra tio n  of th e  TM j. re la y  c lo se s  the  3TP magnet c i r c u i t  to  the  
same ground, advancing th e  sw itch  to  p o s it io n . 14. The TM1 re la y  is  h e ld , 
in  p o s i t io n  14 to  17 in c lu s iv e , in  a  c i r c u i t  through the SI-25 brush  and 
s trap p ed  te rm in a ls  14 to  17 in c lu s iv e , th e  C M  re la y  norm al, to  ground on 
th e  arm ature of the  SSL-1 r e la y ,  advancing the  sw itch  to p o s i t io n  18. The 
Till r e la y  re le a s e s  when tho sw itch  advances from p o s i t io n  17, Prom th is  
p o in t on th e  opera tion ' i s  as d esc rib ed  in  th e  p receding  parag rap h .

Coin C o lle c t and Be.turn (2,03),

51. YJhen th e  re c e iv e r  is, rep laced  on the ew itchhook a t  th e  c a l l in g  
s t a t i o n ,  the  d i s t r i c t  s e le c to r  s e le c ts  an id le  sen d er fo r  th e  purpose of 
c o l le c t in g  or re tu rn in g  th e  c o in . The T„ o.W, SB, M3, 30, and S O I  re la y s  
o p e ra te  as d esc rib ed  under "Sender S e lec ted "  (1,01) in  paragraph 10, i f  
th e  charge re la y  in  th e  d i s t r i c t  is  o p e ra ted , ground is  connected over lead  
m 9 the /0 v - l  re la y  normal sender c o n tro l cam 7 , to  b a t te r y  through the  
w inding of the  CC r e la y ,  o p e ra tin g  the CO r e la y f th e  o p e ra tio n  of th e  80 
re la y  c lo s e s  a  c i r c u i t ,  in  which the  MO re la y  o p e ra te s , from  ground through 
the ? re lay  o p e ra ted , die L and 3..LS re la y s  norm al, Tho SC rel.% o p e ra te d , 
the SLR re la y  normal , cam V, to  b a t t e r y , through th e  w inding o± the IwO r e ­
lay* The 3M0 re la y ,  op era ted , locks to  the  same ground. The o p e ra tio n
of th e  MO re la y  c lo ses  a c i r c u i t ,  i n  which the  0 re la y  o p e ra te s , from 
b a tte ry  through the  w inding of the-C  r e la y ,  the  M3 re la y  o p era ted , t e r ­
m inal 22 and M -l b ru sh , the  M3 re la y  o p e ra te d , the  G and ST re la y s  normal 
to round on th e  arm ature of the  S o  re la y  o p e ra te d , The C re ls y  locks 
through i t s  make b e fo re  b reak  c o n ta c ts  to th e  sane ground• idle 0 rclsgr oner­
a ted , c lo se s  a c i r c u i t  iia  which the  TML re la y -o p e ra te s ,  f ro m 'b a tte ry  'th rough  
the winding of tho  TMt r e la y ,  strapped  te rm in a ls  22 to  © in c lu s iv e  and the°
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49. If the sender hss not returned to uorm::i.l when the switch enters 
p'JS i tion 21 t grcund is connected t;1.rcugh tcrmina 21 ai1d the :M-6 brusl1, to 
th lead "'l'~ 1nsc· .. i.UX. SIG. CC~J.111, and the "Green Scr.dcr", lamp fl:3.shcs in 
& -~ircuit throug}1 foe contacts. of tho 1<=9-•H i11tcrrupter, termil1al ·;n and 
the if-5 brush, to ilidjc:ite a. 11s.tuck' 1 s•~r-i;u-. 1.-"faci: the ser.der returns to 
uo:·r:a:., the relcas-e c,f the S3 rela~ ;:elca.;:..O$ ;;h<.> 1-'E :i.·elao7, '1.'i1c release of 

• the JB relay at this, or 31ry oti1er • t1;no, ::;loses a c::.rcuit fro~ bs.ttery 
thrnugh the winding of t·,ic Tr.!'11. rcl.:zy, str,j.ppcd terminals and lt•l brush, 
to grou.,1d through the M3 rel~ norm3.l,. 'lr,10 Tl'S rels.y opern.tes, closing 
t:1e 3TP ~10t circ.ilt ~o tlw s.3llle grou:m, ca:usir..g the switch to adv.:a1cc 
to position 22 ( or N' • 

50. o:c c.a.lls origil~tjr..g at coin statior.s for which no cha:rgo should. 
bo m9.Ci.e9 (f1oc routos), t:)c G}J r-c138 opt>.re.tcs at tho com'<;)lotion of trans .. 
13.tiori, in ·a ci:rcug f:!"om ba·i;'!;c:r,1 through its wind.21~, lead 1 01· load 3, 
tcrra-;.nal ·and TI•SKO hr-J.:::h, c01:.tro-l cam E; to gr')U!!!t through cam u. Tho 
CN rJl::J~, o:i;-cr.;1.te:d, J o.::~rn tbr,.iugh its ma.kn before bro::uc contact to the 
•Sama e,ro,J.nd •. '.:he tin:o m~a~1.u·c ~d alann circui·•;s wiE fui:ction as described 
in tho pi-c:::ed1r:g par-~g.,.~.1:1h, ..:mti.l it ontcrs ·pcsi tior. 13 to make tho prc-
1:mlna~· c0i1~ test, r:1 positio:1 13 t)1c c~•.1 aud. C'l'•2 relays dcr;not oporat9, 

• b-.:.t tl-.o T!U rol::zy opcr.1tcs ir:. a ci.:.·cuit :?:rem b3.ttc:ry th:i:-ou.gh its winding, 
M-3 bru.s11 and terminal J.3, the CN rel~· open.tee., the S.KS a.nd C rcla.vs nor­
mal, to g-ro .. rnd. through str"',pflcd terminPl !3 ';o ~.7 .:T'..cJ.uslvc Z?nd tlic M-6 
brt,sh. The C:t:cr:~,tion 0£ the ~2M·l l'"Cl~ c1MC$ tho STP mag~ot circuit t6 tho 
s::-..;nc gro.::nd., a.C::-rn.nci.1-:(;' the switch to posi':.ii.:,n. 14. Tho TM~ re~ is held, 
in position J4 to 17 inclusi·10, in a cir.-~uit through the t-~ brush a.1:d 
strapped t'1r:riinals 14 to 17 :.r.clusi-;e, the ci• .. 1 r0l3r1 r:.orill?.l, to ground. on 
tl!o ~ma.t'.l.re of tJ10 r.':Slrl rcl:: •. y, advaucing tJ1c swi-t;ti.i1 to posit5.on 18. Tho 
T'A.i. rola:-,1 ::..·.:103.3CS when tho ~..,7 itch advances fro:n position 17. From thfa 
point ou the cp:;ratio1'.l° is as c0scri1'ed in the pr-cccdi~ p3,rsgx-apn. 

51. 'i."l::.nu ttc rccaivcr is. replaced on the mvitchhook at tho ca1J.:h1g 
stat:io;is· the d.i.!Jtrict !lC1.ccto1· sele<:-:s an idle s:n:8.or for tl:o :purpose o.f' 
collecr.i11g 0:i:- .1:·etu:rnh~· i:hc c0in~ Th') ':.1~ O.M9 ::.E~ TuS, SC, ar.d SCuJ. r-el[WS 

opc:•3.to ::i.s :L:isc!'ibcd un.lcr "Bcme:r S.J;.oct-:::::1'' ( :l.01} in pf:t.r1i€r i:i;:h 10. If 
~ho charg.;~ r:::l:iy in tne dis:.::--i.::t is o:-,.:,:ntecl, gr0,21'rl is c0m1uctca. over J.9ad 
FR, t:!1c ,GJv-1 rcla,y no:-ma,J. si:mdo"t' oontr-:-1]. c:xn v ~ ·;;9 1::.ttcry through the> 
windir..g 0f ~he CC ::..·d&o•, •,1pnrat irV.S the CC rol:3¥ F 't.lin Oi.J('l'<1.tio11 of the S'J 
rel~ oles~$ ""' circuit, in whici':. t"r .. c "5170 relay oporitc.1, f::co:n gr0v.nd. through 
the 'l -.'(:.~-::;· vp.Jr...:.t-,e., U',.Q i., an.1. :;r...s =~l=\'.{S nr,rl"l::.l. E•.o [-jC rel~ '.>l1U;t".at00., 

the SLR rcby ;:;.r,:::'!D3,l, c!l'::1\19 to b..it.',,;ory. t:1::1cuga thowino.ir~ 01 clic'I~'iv re• 
le.y, The !•iG relsy, oro: 1

~• icd 9 locks to the Samo c-;ro11.r.ti. • '!.he owr .;1.tion 
of ttc °JJ\'lO re:l-;;y cJ.o'3e~ a cu·cnit, in whj.crL the C r0.~.ey opcr3.tcs, frnm 
b~t-~cry thro·uz:-. tJ:c wil:di:ng of the .c re.lay~ the Nil> ~·ola,y opor~tod, tcr-
milw.l 22 a1!J .H-1 brush, .tl1-0 .!\::,9 rcley oµ::.ratcd, the ·c and &T rcleys norr:1al, 
tc R't'o_u:r.d C'll t.:1c arn.a.turc o.f the JJ;-;o x-.:il.:..y op•:n·stcd, '.t'ho C rc-lq,7 )QC]m 
throuzn l ts make "b cf ore brc::ik contB.cts to the cr-.020 g1·onn:l. &.,; ~ r.:<1,3i'T oper­
ated, clof'cs a t>irc1:.it ii: .. ;r,~1,.ich ~c ?MA. rolay. op~i;i:;;cs, from b;;,,ttcrJ 't'brot.gh 
tii.c winding of tho TM'~ relay, str.J.p:µ:;a. .;cr.ni11:1.ls 22 to 8 ·1r.cl.:sive aJJd tho 

' 
• 

• 
• 
' 
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'21-4 ‘b rush , th e  C re la y  o p e ra te d ,’ to -ground on th e  arm ature o f th e  2 S i -1
re lay  normal* : The o p e ra tio n  of th e  52U  re ls y  c lo se s  th e  c i r c u i t  from 
b a t te ry  th rough  th e  w inding and b reak  c o n ta c t of the  ST? m agnet, and th e  
Tli/i ro is y  o p e ra ted  to  th e  same ground on the arm ature o f th e  SSL-1 reiser 
advancing the  tim e measure sw itch  to  p o s i t io n  9 .

5 2 \  In  p o s i t io n  9 th e  0 -1  re la y  o pera te*  in  a c i r c u i t  from  b a t te ry  
through i t s  w inding , ou'-'^ppeo. te rm in a ls  9 to  11 in c lu s iv e  and 11-4 b rush  
e  w n u td  on tno  aomac.tro o f th e  2S1-1 re lay *  The o p e ra tio n  o f th e  C-l*  
re,a.y c lo se s  c i r c u i t s  in  which th e  C3 and 02 re la y s  opera te*  The oper­
a t io n  o f th e  OB re la y  connects p o s i t iv e  c o in  b a t te ry  th rough  th e  CB^re- 
xay o p e ra ted , w inding o f th e  C2V5 r e la y ,  th e  CO re la y  and C -l r e l - y s  
op-ievoa and ta e  1111, r e la y  norm al, to th e  t i p  and r in g  s id e s  o f  the  l in o .

J iJ >QX3>TA-on ° f J ' nQ r e la y  connects ground th rough  th e  19-BF ro -  
s i -B a i re  and 2 MF condenser, ■ th e  C«2 re la y  o p e ra ted  and the P5L re la v  
ncrm ai, to  th e  t i n  and r in g  s id e s  o f  th e  lin e *  The CT-5 r e la y  oner S e c  
3\  -h%iro - s  a  cosi* in  th e  co in  torn, c lo s in g  a c i r c u i t  in  which the  GT-S 
r o :Uy °P°r a,.e£* *-le GT~3 ^ 2lay  looks* th rough  i t s  make c o n ta c t ,  the C 

th e  0 ^  m  ro l3$  normal to  ground on the  arm ature of 
in e  r./c- ^xsv' operated* The o p e ra tio n  of the  CT-G re la y  one ns th e  c i r -  

• £ T<* an to - in S  f i n a l  c o in  t e s t  as a e s i i 'D e d  in n a ? -
f  af  ^  operalBcn o f th e  0-2  re la y  a lso  c lo se s  a  c i r c u i t  f ^ b a t -
t o l h l J X  s ® » a e a o t ,  ^  0 -2  re la y  o p e ra ted  ccn -
**“ s 1 013 1-9"- in to iT ttp to r , to  g ro a a i a t  fee 0-2  r e la y , .is--he in

fh-'~s f f i  cn n “ft0 t- fcG ***<*■ i s  ^ ~ m c o d  w  .a s i t io n
w :  d ‘;W  t ®  p o s it io n  11, th e  C -l re la y  re le a s e s

7 nCias 1C * « T 3« i t  through term inal. 12 and brush  ->-i 
0 iTW.1tto  growsd through th e  £ u p  oonSeasor c lo se d  * 

u n .4 O to o  c o m  fa g n o tc  in  flip c o in  box i —G had a n a  to  d isc lim ^ e  to 
^ t w  th e  eo c ia r .so r, t o *  j r o W i *  th e  h e n
V '  V* ' 0?  a tv a to o s  n o a  p o s i t io n  12 ttio  C& r e la y  r c la a s e s  c re n i-^  th e

S ip  ra-3 i» t„  s to p p in g  th e  sw itch  in  p o s i t io n  i l f h i o  
CB le a sy  re le a s e s  when th e  01 re la y  ■ re le a se s*

£ 3 . I f  th e  c o in  i s  to  be re tu rn e d , fco charge reiser in  th e  d i r e c t  
s o l e ^ o r  c i r e t u l  uoes no t connect ground to  th e  IB l e a d /  and th e  go / e-  

:p o r3 t3 \  sen d e r and tim e measure c i r c u i t  f r a c t io u s  ~ 
in  th e  p reced ing  p arag raph , except th a t  n eg a tiv e  

/ ’ oonnoc^ett u o h e  t i p  ana r in g  s id e s  o f tile  l in e  th rough  
h :  ^ 3f ^ o ra to a ! * £  CC norm al, th e  0 -1  re la y  o p e ra te d , s /d

^  e *T£BCCS 10 *  «* doacrihod

p rs iu io n  13 th e  OT-7 re la y  o p e ra tes  in  a  c i r c u i t  from b a t-
%  ^  -cho c r e la y  o p e ra ted , to  ground through s t rupvod

nm. C ^  l f  :a- ' a'S ivo  and th e  M~S b ru s h . The o p e ra tio n  o f th e  "
^^^o^oers h a l t e d  through th e  w indings o f th e  CT-3 r e la y ,  to

h  - f u - l h  E1f  of lai°  “ h e . I f  «fco c o la  has a c t  to co  c o l le c te d
o. iC n u a o a , as was c o s iro C , c? i f  e i th e r  s ide o f the  l in o  is  grotmded ir.

• 

• 
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·:.i-4 nrush, tho c rcJla;r o:,<'.'r'3.tcd~ t0 ;~:;:-c::.td on th.:i armati.1rc o:f the lfSL -1 l"ci..3', no·..,-12 1, ':[Cs:? CIJ01':'!.w:'.3n 0f tnc ::i::.-;. ::-e:lcy closes the circuit from 1i:l.ttvc:t"S i;,1x0ur,~ ~.::,c ·;,ir.tl·~i:g :-,rd b:,-.:,J.k ~o:.1tur.t cf the STP m3gD.et, a.nd the 'll.Li r-::~c:1 <·~,-..r~::,.,:•.ci .... ,_., t:.--1•3 ~~--=0 er•:H·~2d o~ Ole a..-m3tu.r0 of tho r.~L-1 ~eley, aa.·1:i.r.::.:i1:g t::e tj~c r;JRs·,u•,: c\·:::.t.::1 'l.o :I=J<::iticu 9. 

52. Iu por:i t-:on· S >-r-."e C-J. r-)1~! • c::>,)r.a.tc.: ir. a. circuit from battery tl11•,:11~.;h its ni1~ . .tr,,:;~ :it·-·~vi::c,. ;,n::.i.1.:i.'.:..J 9 to 11 ir.clusiv~ i..md 1!-4 b:rush. 9 
'tc , ... , :"'!>ri:.d ~:': +21; :;: .. 1..r.!.:: l?'C c.: t~o i~~~ ..... , r0lJay. 

Tho o~r~tio~ 
of the C-1 :~n1.;.y ~10::'.es ci:::·cui+,s in which tho CB :zd C2 rd~s 0p,:?:"a.te. The o:per-3."tion (J:(' tbc CE r-:::i..:-y CO:ll:.!..'CtS p::,s:'.ti-:-c COi:l b3.tt0ry tJ1rou~ the CB re­l~lf c;inr·i•i,c-~1, .,.lr!iir.g ,f ~h·J CT-,5 rel~ 9 the CC rcley 3nd C-1 rcl::ws 01;.:r:-'::0d .a.1::i t:10 ~IBI. -..clay nor:t;1,.l. t•::, the tip and rir.g sides of tJ1c li11c. 'h . .:i ~pora.tion =>:f t:-,c r.-.~ rcl.;;:.y <.;o:::;1c~ts gr:::nu~d thr'2'ugh the 19-BF ro-sl-3~ .'.!.11<'0 £m:i 2 i-TF cc.r·i.<:r..sor, • ti.lo C-2 relay opor:1tcd a.i:d the MSL rel~ lJ(';_•r,13.l~ tq t:.':.c> tir.- ~c!. r.i.1ig side::; of the lin.J. The CT-5 rcl38 opera.too i:f th~:-e ~-s ;. co~u in tb.::? c?Jr. l:~~t ::3.osir..g a circuit in ,-tiich ti.~e CT-6 rol,;y· or~::?:-at.cs. : .. e C'f-5 ·r.-1~.:,..'{ loc-.l'..s· t]Jroug11 its ma.kc cont:;iCt, tac c r.:.>l~IJ cp,x:~t.ci~ t11c 0 a.r~u STI :!°-;J ?if no~:i. i;o g:-our.d on tho armature of thr? F10 :-r,lcy 0.1:10.('..,_tc.1 .. ~~½.~ O?'.':~:~{ i"'..::. of the OT-G rcl3iY opens tho cir-cuit wh.1~-!.l ;;;::.z,::J~ ~ 31_::;.r:i1 du.:·i~)!'. fih:.: r.oin t03t ~ clcscribcd in pa.ra­g.r-J.}'°r.a. 30.. The O"9er:.:~1.on of tn.c J~:-. r-d:3¥ a.lzo closes a. circuit fror.i b~t­t.J~~ thr•J::;~:·1 t:ic vi\r.,t ~ ?:g e,~ t.n.e STP ;::-:-;3::ct, the C-2 rel~ OPer3.ted con­t~t:s. of tho l~/~-!7 tr~;i:::-1·~'1i1•-;c-z,. ,,c, ::··:c•=..:=-1 .it ~:? C-2 TDl~y. • As·. ~c in­tc.rn:..ptc:r n:1J.:0s <'·.rl'. iL·e·t:.:s uc-,r.t!'.ct~ l:h e ~t:11~cl1 is :ld.7.a.nccd -i;v _.•JSition 13~ Wi.:c1: tho S';7itc:t c1rl1:::.1:cs ll'c>i:'i P'Li.t:'.o;1 11, tho C-1 r~l:a.y releases l:,u.-!; t':1.ti IJr,?, 1.·c 1&,y fl(' h:_$ ::r:: :-). ,: ) : ::;u i;; th l'\. 1\l$h te:r•,11l:1a.J 12 and brush :.:•-1, thuo :iol:.i:::; t!1e cir~1,it t-J g.:·<•i;·,:j ~:::r::r~r. tu•"' Z i • .F col'rle!1-ser cl0scd u.n;;i l tl\~ coln Ii""::1.~ok in tJ,o c:ol~1 t-0::.: 1·~-e h,:,,5. t:i;:.o ti dlsc.1urgc> to B!'C'-:tl t}U()U['h fo,J C0!::3.-.1::-s-::::r, ~il:, p:.ot-,:.:.ing tri.o ,:_,1'!~.plc b.◄.I.ks. :-,1:r.on t':1:3 SV!i ~er.. n,(V,Jl:...1-:iS f;.·om "f-0:: lt::.cr- ).,:: the r.;;: !'Ols:J !'0.:..~3SC$ op,:!.i::g the c:I'cU'• t, ti:.r0~g-h 1/' ... c: S'xP T!J::::;1:ct, sto_')pirg the 6'.";itc.b. in posi tioo 13. i':.10 G.6 h):!.$.._V ro~•.caocs v.~ .. n.1 '.:h-::: (; l "!:e-:...;TJ rr.:lP:::.scs. 

i:;. Ii' t11;:? cc-in i3 to bo rctu~c•"i, tt-_o c.'1.11.·e-0 r~-...~:r in the direct sJl,,--: i,,1 ... c5.rnut t.lcc:;; n0:- r:cn:,C"~t g--:-ou-:11.:. to tho IH le~, aui t~c !;C re-1 ·;g :'lee.: r.ot. oporat~.. 'l'he s:,,TJC::.,•r a:.1.d ';.!.me n:3~s·.2:r·0 c!r(;uit f"~cti:ms o:;..'10_:7,·l.rn as dos•."",!'~-;.-'li ~.i: ~-~H? p-ri:ici:i~i1~ :p).l"=,.c:?.:..:;,l\9 oxcc-p·t t:l:;t ne,gatl~e ~..:-~.:..,_ ;_ Ji;t.c .. ~' i:: r;0I1..r..;,:1;,:;c. ·'..;o -~he tij) u:.10. .r-ii.~ :..L0..c;;; of i.nc 1::.:co t}1:-o:.,ch t1~(• j";: rcJ C.Y o:•e"t':t.t(.'fl~ '.:he co ·~-Jl::,y ~o.c-r..a.l,; tho r:-1 1•::J::.3=y Op:)1'3.-:;c;1.. !";a;";d -;;:.:..t.. .r.1.::1--:;. t't.1":..~- uo:t•rr..,il. Tue ~\••itch d:v::.r.c\~., '..o i"'C3.lticn 1~ ~ e1e:ocrH.-od in the -;,i•c.-:cd.i:eg p~"?"sgrai:'lJ.o 

f-1., r-, pr·s:l-t:io-.1 1:J ttlo c:r .. ·: rchy o-pc-ra'.:cs in s e-ircuit f::om bat­t,:,1.11 t.!J.rc;u~ :i.{:s wim:.i~, -~11'3 (! l:'chy OJ:-~F·r.'!i,:?:1, to grouir.l. tn:::on~h t;;·Vt-:...r,pcd t0l!:'~'i.n3.01,s ,l.S '-;o 1~· :tr-e:tt::s·!.,;o rui.i t:.ie !~!~£ h:ruzt.. Tho 01-c:--~t:i1..o c,f tnJ cm. ... 7 r,)l&,y co~~cts h:~·:;t~~:-Y thr-:n::~1 t:11"! ·,n:r.dtn:;3 of t!.c GT-:3 rr:J~, to tltc ':jp a11d 1·:trg silcs of 1.ll,J li~o. ff tho C.)Ll ~:.s ..-:.-;t 1:-c,;n e,'.)j_lc~tcd o:: :i.~et.i::.-nc:i, as was dosir.JC:, er if citJ-.ct' z"ide of tr,c Ji1iu is er~u:c.iod ir. 
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some o th e r  way, th e  d i f f e r e n t i a l l y  wound re la y  CT-8 o p e ra tes  c lo s in g  a  c i r ­
c u i t ,  in  which th e  CT-1 re la y  o p e ra te s .  lrhe o p e ra tio n  o f  th e  CT-1 re la y  
c lo se s  a  c i r c u i t ,  in  which th e  Till re la y  o p e ra te s , through th e  M-3 brush  

te rm ina l. 13, the  CT-1 re la y  o p e ra ted , to  ground on th e  arm ature o f th e

• 55 . The tim e measure sw itch  advances from p o s i t io n  13 to  p o s it io n  14 
in  a  c i r c u i t -  th rough th e  STP m agnet, c o n ta c ts  o f th e  149-h in te r r u p te r ,  th e  

~ ^olay  o p e ra ted , te rm in a l 13 and !> 4  b ru sh , make c o n ta c t o f th e  C re la v  
o p e ra ted  to  ground a t  th e  HaL-l r o l s y .  The o p e ra tio n  o f the  TMA r e la y  ( in  
case  t f.e CT-l r e la y  o p e ra te s  a ls o } , c lo se s  a  c i r c u i t  in  which th e  STP magnet 
o p e ra te s  to  advance th e  sw itch  fro m -p o s it ion  13 to  p o s i t io n  14. The Till re  
lay  o p e ra te s ,  (o r .h o ld s  i f  a lread y  opera ted ) in  p o s i t io n  14 in  a  c i r c u t t  
t n r o i ^  s tra p p e d  te rm in a ls  14 to  16 in c lu s iv e  and M-4 b ru sh , the C re la y  o n e r- 
* Qa> t o  ^ o u n d q n  the  arm ature of  the  MS1-1 r e la y ,  advancing th e  sw itch  to  
p o s i t io n ^ 17e Xf o p e ra ted , th e  GT-1 re la y  p rev en ts  th e  advance of the  sw itch  
fhom p o s i t io n  x? . The . _BU re la y  re le a s e s  when th e  sw itch  advances from p o s i­
t io n  j.6. lx th e  co in  should  have b^cn c o lle c te d  in  p o s i t io n  17 a  c i r c u i t
t J l f o T t h  l h:rcufif  thfct .r w ; 301H l3m* ’ th c  Cl’- l  r e la y  o p e ra ted , con-
, 1 4 in to r ru ,? te r ,  W  CO re la y  o p e ra ted , te rm in a l 17 and M-4
b ru sh , ;th e  C re la y  o p e ra ted , to  ground a t  tho  M3L-1 r e la y .  The lamp f la s h e s  
in  t h i s  c i r c u i t .  In d ic a t in g  th a t  tho  c o in  was n o t c o l le c te d ,  or th a t  th e re  
i s  some o th e r  ground on th e  l i n e .

yX oecn re tu rn e d , and th e re  is  a  ground, on
th e  l i n e ,  (tho  GO re la y  w i l l  n o t have been operated) th e  COIN lamp w i l l  l i g h t

C3- 1 r n a y  « » » * * .  & 0  OC re la y  norS aJ, to r to n a i  1. a a l  &--4 c ru sh , to  ground a t  t ’K M Sl-i r e l a y ,  i f  tlie  co in  c o l le c t
b a t te r y  was connected in  p o s i t io n  3, b u t too 3 .- 6  and CT-6 re la y s  d id  no t 
opcrai.e} aac. too  C3S-6 relagr does r o t  o p e ra te  in  p o s i t io n  15, too  CT-1 re la y  
°p crf'*°? in , a  c i r c t i i^ f r °ia b a t te ry  th rough  i t s  w inding , to e  CO ro i ly  op era ted  
•?9 tho  0 r e l «y o p e ra ted , to  ground through s trap p ed  t e r -  *

n nnals  13 to  17 in c lu s iv e  axil ffi-6 b ru sh . In  any case  toe  o p e ra tio n  Sf th e  
t-„—... re .,ay  P-.o*c*itto tlie  sw itch  from  advancing bevond p o s i t io n  17 and in  
p o s i t io n  17 th e  red  lamp f la s h e s  o r l ig h t s  a !  above d e s c r i e d .  ’

Bo tu rn  To Kormal (2.04>

57• , In  03,50 th c  c o in  1133 been p ro p e rly  c o lle c te d  o r re tu rn e d , and too
tlie CT-1 re la y  i s  n o t o p era ted  and th e  TMh h o ld s  in  p o s i t io nl i n e . Is  c l

17 m  a  c i r c u i t  Jirough  to e  J5-3 brush  and s trap p ed  te rm in a ls  13 to  17 in ­
c lu s iv e ,  th e  CT-1 re la y  norm al, to  ground on th e  arm ature of toe I>EL-1 r o -
A5 l  f dTf 50ins tho  sw itc’f  to  p o s i t i  i s .  -Bio CT-7 re la y  re le a s e s  when to e  
Si.i„cn aavances from p o s i t io n  17. The tim e measure sw itch  fu n c tio n s  as do-

C onnection- (2,01) in  paragraph  44, advanc- 
“ ■“ ■v /  t l * In  p o s i t lo a  21 • 3 stuefc sen d e r alarm  i s  g iv en , as de-

paragraph  44 , i f  to o  sender has no t by th i s  tim e re tu rn e d  to  nor­
m a ,  -/hen to e  time m easure sw itch  e n te rs  p o s i t io n  18, ground is  connected

iS ° to  S = ^ 0 ft to ° ^  f 0 lay  op° 7 4tod* 11-2 b ro sh  *aa s trap p ed  te rm in a ls  -b to  . . .  ii.o laaa.ve, th e  c re la y  o p e ra ted , th e  AD7 re la y  norm al, to  lead  =50
cau sin g  th e  B re la y  in  too d i s t r i c t  c i r c u i t  to  r e le a s e  and S v l n lo  t o f d ^ I
t n c t  to  norm al and causing  th e  r e le a s e  o f th e  CC r e la y .  T/hen to e  d i s t r i c t

f
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somo other ,,,.~, t~e differentially wound rcla;v CT-8 operat.:S closing .J. cir­cuit, in which the CT-1 rela_y operates. The operation of the CT-1 relay closes 3. circuit. in which the 'fltl. rela_y opcrat;es, tllrou(t11. tho M-3 brush gnd t9rmina.i. 13. the c~•-1 rel~ 09c>.r<i.tcd, to ground on the a.nru.turc of tho MSL-1 reley. • 

. 55. The time mo~ure sv:itc;.i 3,dv:i.uccs from position 13 to position 14, in a. ci;rcuit through the STP magnet, contacts of tile 149-H interrupter, the CT-7 rel~ operated, terminal lZ and i.:-4 brush, ma.kc cont3Ct of the C relay operated to gr::n.u~d e.t tha iZL-1 reley. Tho o~r3tion of th.c TM.ii rcla.Y ( in case th.e .. CT-1.rc:l,!;\Y operates also), closes a. circuit il! which the STP mggnct oparat6s to ~v~ncc the switch from.position 13· to position 14. i'he T.i:.LJ.. rc-13¥ operates; .(or.holds if alrc~ opcr~tcd) in position 14 in a circuit t:11•0 11gl'.:. ~trapped terminals 14 to 16 inclu·si ve and M-4 brush, tlle C rcla.v opor­atod, to .ground o.n the 3.rn!a.turc of t~;.c IBL-1 rel9i'f, adv311ci-c.g the switch to· posi tio:n • 11 o 'J_f opc.r:itcd, th.:l • CT-1 rcl8N prevents the v.dvance of tile switch fro::i • position 17. 'E.1e WA rel311 rcloascs when tho switch advances from posi­tion 16. It tho coin should 112.ve 1:),-.cn collected iu position 17 a circuit is closed from ~atto...-y, through th~ r~u~JOIN lamp, the CT-1 rel~ opcrstcd, con­t1cts of the 14~-H intc,t'ruptct', t~,0 cc relay operated., terminal 17 3Dd .M-4 brush~ the C rel~ o~ra.te:i, to gro'.lnd at tllo ~L-1 re~. 'ihe lamp fl:ishos L1 ~i1-is clrcuih indicatius ttle.t tho coin was not collected, Jr tha.t there is some other ground on th~ li~o. 

56" If the coin should ha.vo b~cn returned, and there is a grou.m on tho line, (tho CC relay will not b..~ve: been oper~tcd) the COIN lamp vnll light permanc."'1.tly i.i a ci.rnu5.t through tho CT-1 r:1~v onor:-:.i.ted, t.'1.c cc rclJiY normal, tcrmin3l. 17 a;ad M•-4 brush, to g1·m.,nd st th~ ~!.-:t rela.y. If the coin collect battery was connectcc1. in pcsition ~. ~ut th.} ~.-b and CT-6 rcla-.,rs did not operate~ anc!. tl::.o 01\...€ rcl3;..,.- docs ~:>t operate in position 13, the CT-1 roley operates in a. circuit frorn ba.tte:.--y ,:;brougl1 its '\°rinding. the CC relacy operated, the CT..,6 rela;:1 nom;i.l, the C rcley operated, to ground th1·ou@l s.trap!)ed tcr­mina.J_s 13 to l'/ imluai'7e ?~i M-6 b!'t<.Sho In 5JJY caLe tho cpcr::1.tion of tho CT-1 rclfl;'f p::-cvcnts the s-;,:ttch fro.n a.d7.:a.Dcing boyo~r.i position 17, a..::d in poei~iou 17 the ...-ed la.en:, fJ3ijhe3 o~ light.a as above dcs~ri'bcd. 

57 o In cs..'i>c the coin h.as bee?! properly c0llcctcd or roturnod, and tho li~c is clce.;r? the CT-1 rcley is not operated and the TM.t holds in position 17 in & ci1·cuit through the M-3 brush am str~ppcd te:"mina.J.s 13 to 17 in­clusive. the CT-1 rcley nor?D.3.l, to ~roun:i. on the arm:l.tu.rc of til.e LBL-1 rc-13:Y, 3.dvacci..-ig the switch to posi ti 18. ~c CT-7 rcley releases when tho switch 3.d.vanccs from position 17. The time mC.1$\ll'C switch funr.tions as dc­s~ri'.>ed under "Establishing· the Connection" (2~01) in paragra.ph 44, ad.vanc­h:g to pos5.t1on 21. In positio.i 21. a stuck scr.dc-r a.J.a:rn is given, as de­scribed i!l pa:3..~a~ .«,, :i.f the sender has not by thi~ time rcturnod to nor­m:,.J,., \Vhcn the time mc3Surc switch enters posit ion 18, ground is coimcctcd from the a."'l!lStu.::-c of the ON relay operated_, !i-2 brush a~ atrappcd terminals 19 to 21 inclualve, the C rel8iY operated? the ;mv rclgy no:-ma.l, to lead sc, ca.using the D rel3lf ill fac djstri::t .c!.r~uit to release and advance tile dis­trict ~o nor.I?3.l e.ni csusil;g the r·cJ.easc of the CC relay. When the district 

• 

•• 
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advances from the co in  c o l le c t  or r e tu rn  p o s i t io n ,  ground i s  d isconnected  
from the  lead  FR, re le a s in g  th e  CO . r e l a y , ;and .ground i s  a lso  d isconnected  
from th e  TEST le a d  causing  the T-X re la y  to  .op era te  and the  T re la y  to  r e ­
le a s e  as d esc rib ed  under "Return.To Normal" (1 .10) in  parag raph  37. The 
•release o f  th e  T re la y  re le a s e s  the  OP, S3:, AS, SC-1, and DV,’0 r e la y s .  The 
re le a s e  o f  the  'SB re la y  re le a s e s  the  T - l  r e la y .  The r e le a s e  o f  the IWO r e -  
- «;/• ro le  anno the  C re la y  and the OT-6. r e la y ,  i f  o p e ra ted . The re le a s e  o f 
the 113 re la y  advances the  time measure sw itch  to  p o s i t io n  22 , (o r  N) as de­
sc r ib ed  under " E s ta b lish in g  the Connection" (2 .01) in  paragraph  26.

GALLS TO IIECHAKTCAL A .'.' B. X. (3 ) . x • •

58. For th is  c la s s  o f c a l l  the sender fu n c tio n s  as desc rib ed  under 
"Sender S e lec ted "  (1 .0 1 ) ,  " S e tt in g  R eg iste r"- (1 .0 2 ) ,  and T ra n s la tio n  ( 1 .0 3 / ,  
except th a t  th e  SH, ST, and SU r e g i s t e r s  a re  s e t  in  a s im ila r  manned to th e  
s e t t in g  o f  th e  o th e r  num erical r e g i s t e r s . 1 The RC sw itch , in s te a d  o f  advanc­
in g  from p o s it io n  6 to  p o s i t io n  9 , as d esc rib ed  under "F in a l S e le c tio n s"  
(1 ,07) in  paragraph  33, advances one s te p  when the RA re la y  re le a s e s  a f t e r  
the  s e t t in g  o f  each o f. the. s t a t io n  R e g is te rs  in  a s im ila r  manner to  i t s  ad­
vance from normal, to  ..position  6 . ’.Vith t r a n s la t io n  com pleted a c i r c u i t  i s  
c losed  through th e  upper outer, c o n tac ts  o f c la s s  cam B, le ad  E , te rm inal
and brush  o f  the  T2-CL -tra n s la to r  a r c ,  in  which the  CL re la y  o p e ra te s  and 
the c la s s  sw itch  i s  advanced to  p o s i t io n  *8,- S e le c tio n s  a re  made as de­
sc r ib ed  under th ese -h ead in g s  (1 .0 4 , 1 „05, 1 .0 6 , and 1 .0 7 ) ,  advancing the 
sender sw itch  to p o s i t io n . '6» As the sender "switch advances through p o s i­
t io n  5 , a c i r c u i t  i s  . c lo sed  in  which the  S re la y  o p e ra te s  i f  th e  fiQ sw itch  
has no t advanced from po-s§tion 8,■ in d ic a t in g  th a t  the  s t a t i o n 's  r e g i s t e r  
has not been s e t .  T his c i r c u i t  is  tra c e d  from b a t te ry  through the'!wind­
in g  of. the S r e la y ,  th e  i)W0 re la y  norm al, sender com G-, c la s s ' cam 0 ,  con­
t r o l  cam D , s tra p p ed  te rm in a ls  6 to  8 in c lu s iv e  and AO-4 b ru sh , to  ground 
a t  the RLS o p e ra ted  r e la y .  The o p e ra tio n  o f  the S re la y  opens the funda­
m ental c i r c u i t ,  p re v e n tin g  the  o p e ra tio n  o f  the  STp re la y  fo r  s t a t i o n ’s 
hundreds s e le c t io n .

59. When the s t a t i o n ’s r e g i s te r s  have been s e t ,  and the-BC sw itch  
advanced to  p o s i t io n  9 , the  S, re la y .-re le a se s , c lo s in g  the fundamental c i r ­
c u i t .  S ta t io n  hundreds s e le c t io n  then  tak es  p la c e  in s te a d  o f incoming 
advance. The STP re la y  o p e ra tes  in  the fundam ental c i r c u i t  fo r  s ta t io n f s  
hundreds, t e n s ,  and u n i ts  s e le c t io n ,  c lo s in g  th e  c i r c u i ts ' in  which the 
p roper counting  re la y s  o p e ra te ,  from ground on sender cam I ,  th e  STP re ­
la y  opera ted  and cam L , the IA re la y  norm al, co n tro l cam n ,  sender cam o , 
and co n tac ts  o f cam T , and through the  s ta t io n s  hundreds, ten s  and u n i ts  
r e g i s t e r  a rc s  tc  the  p roper coun ting  re la y s  fo r  hundreds, ten  and u n i t  
s e le c tio n s  r e s p e c t iv e ly .  A t the com pletion o f each s e le c t io n  the  BO and 
St) re la y s  o p e ra te , opening the funuam entai c i r c u i t .  The o p e ra tio n  of^ 
the FO re la y  in  p o s i t io n  6 , advances the  sw itch  to p o s i t io n  7, in  a c i r ­
c u i t  from ground, FO re la y  o p e ra te d , the  IA re la y  norm al, coiioiol cam I ,  
and sender cam a ,  to b a t te r y  through the  R-2 m agnet. In  p o s i t io n  7 the  
ST'P re la y  o p e ra te s  as descriO ed under "xiicomigg l e s t  (1»06< in  paragraph 
14 . The sw itch  then  advances to p o s i t io n  8 in  a c i r c u i t  from ground 
through the  IA re la y  norm al, and sender cam C.

o
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advances from the coin collect er return position, ground is di~co_nnected 
from the lead m,, r~leasing .the C.C_;-!el~y.:G:Ud .. gr-cund i-s also disconnected 
from the TEST leaa causing the T_--;l r9lay to· .op~ra.t.e _an6· the T relay to re~ 
lease ~s descz:ibe? under "~etun1_.To Honna_l,.. {r·.101 • 111 paragraph 37. Tho 
:release of the_'T rela~ rc:l~a~cs tl')e_ 01; • SB:, l>l.S, sc-1, ana DV:O relays. The 
:rcloflse of the ·sB ·re.lay.release~ the .'11-1 relay. The rele:fse of the D,VO re­
'.
1 c.:; :ro2.::-•1.'lC:J~h~ C relay a_nd :the CT-6-.-relay,.1r·o·perated. The release of 
t11;.; ;,iS relay ap~•ance.~ the ~in:>e m~sure switch ·to posi_tion 2·2, (or N) as de­
scrlbcd under "Establis.hing the C~µncction" ·(2.01) i.n paragraph 26. 

01,LLS TO :l~ECI:!ANICA,t .L.~t...A~ ( 3i • 

58. For this class of call the sender functions as described under-· 
"Sender Selected'' (1.01 l, "Setting Regtster 11

•• (L02 i~ ·and Translat1.on (1.03; • 
cxoept that the SH, ST, and SU rcgistors arc set in, p similar ma1m(r to the 
c.etting of tbe other numorical registers.· The HC s-:11tch., 1nste£il of advanc• 
iHg from position 6 to il9§,. tton 9 9 as• described under "Fi11oi' Scl°eotlons" . 
(1.07) in paragra~h 35, aqvar,oes one step when·thc Rt. relay relcnsos ~ftor 
tli€) setting CJ: ca9h of. thq ~iation.l)egisters in ::i slmil::>r mi.mncr to its ~i-l­

vauce from normal to ,i>Os-itiQn 6. '.Ji.th transla'tioi1 comii!-.oto(l a circuit is 
closed through tho. up1.~er ,outer con tae·ts of ol sss ~9:m B •·lead S, terminal 
onu brush of the '1'2-CL .tronslator ~c,. in ·:1hich the CL relay operates and 
the class switch is aovani:rea to ·position 18, • Selections a'ro maae as de­
acri'beu unol:):t' tbcs~- 1'1cacting~ (1.04-, l ,0'5 9 1,06, -~m\_ l ,O~)", advon~ing the 
scnoe:- switch to. posi ti.Gll! 6. • As- the senc.ler s,.-i tch· aclvanc~s through posl­
Uon 5, a circ'.1it is.c:!.o,s{lr.\ in whicli the' S rel:ciy operates 1f the :UC sv•itch 
has not aa,·anced from posH1c,n a,· indicati.ng tJ1at the stati.on:'s regi.stcr 
has not been set. This cl.rouit is tr~oed f:'om battery through ~llc·r,in1-
in,,. of. the S relay, the YJ::o relay non=ia.1, ser.der com G; class· cam O, con-..::- . . . 
troJ. czm D, strapped terminals 6 to 8 lnclusi vc aud hC-4 ·brush, to gio~n1d 
at ~.he ELS O.;,)er.i ted relay. The operation of tl1e S r·E:lay o'peus the f'uncta­
mental oircuH • proven tin~ the operation of tho S'l'f' rcJ.ny for station's 
hundreds selection. 

59. \'Jhen thQ station'·s r~gistcrs have been set, and the<i<C s17i.tch 
advanced to posi tlon 9 ~ the S, rc,.lay, ro-leeses. closing the f:l~.11M1m~mtal cir­
~ni t. Station hm1drrds 5f;l0cti.on then ta1:os .place i?Jstcad·of lnoon:;ng 
ad.•ance. The ST}> rcl:1y Oi1erat<Js in tho fundamental oircui t fer statio11~s 
hund.r~ds, tens, ~n:J units se]ecr,ipn, <Jlu·sing the-clroults· in ,.-,hich tt1e 
proper counting relay_s operate·, f:-::mi gr 1;1md 011 senc!~r cam I, the STP re­
lay cpe:rated and caniL, tte IA rDlt'.y r.e,:,:--nE,l, cont:r0l carol!, sen'lf'.lr c~ms, 
an1 contacts cf cam T, and t}:!"ou.gh the statlons lmnctreds, tons and unlts 
reg'i.st"ll' arcs to. t:ie prope-:- cc;uhtiag relays for hundredf • ten and un1 t 
sC!leot! on.s rcs_p2cti velya J.:i ,;h~ cm:ipletle,n Gf oach selecti0n the BO and 
.ro rela_., 8 o·J~rate, opening the fu;l\U)ml;)ntal oircui t. The op0ration of 

~ "' 1 • "' • i the ro relay in 1)0sj tion 6, advances the sv,1 t'J;1 to poo . t.;.on , , 1.n a c r-
cui t from ground • .t<"O rela~• operated~ th<:'! I4 rc"lay noni.~l. cc.11trol c2:n I, 
and sender cam ti, to 02tk•ry thro'.Jgh the R-2 ,In-gr.0.t. In i:)Oslt1on 7 the 
STP re~.ay operates as doscri·ocd u.Y1dcr 11I11oornlgi5 Tf!st" (1.06 l in paragra,Ph 
14. The switch then auva11ces to i:icsi.ticn 8 5-n a circuit from grou111 
through the ~ relay nor:nal, and sender cam C. 

.. 
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60. . The o p e ra tio n  o f the  FO re la y  in  p o s it io n  6 and 10 advances th e  
sw itch to  p o s i t io n  10 and 12 , r e s p e c t iv e ly , .a s  described  in, p o s i t io n  6 , 
vTi th  the help  o f  cam A. In  p o s i t io n  .12 incoming advance i s  made a s  de­
sc r ib ed  under th is  heading (1.08} in  paragraph 34, except th a t  the oper­
a tio n  o f  th e  A'DV-1 re la y  advances th e  sender sw itch  to p o s i t io n  15 , in ­
s tead  o f to p o s i t io n  7 , r e le a s in g  the 30 , FO and IA r e la y s .  The STP 
re la y  o p e ra tes  as in  p o s i t io n  7, and th e  sender sw itch  advances to  p o s i-  . 
t io n  16 in  the c i r c u i t  through sender cam C, to ground, through the  IA 
re la y  norm al. T alk ing  s e le c t io n  i s  com pleted, r e g i s te r s  r e s e t ,  and the 
sender c i r c u i t  re tu rn e d  to normal as  d esc rib ed  under th e se  headings 
(1 ,0 8 , 1 ,0 9 , and 1 ,1 0 ) .

CiiLL5,T0^g&Q .OPER/iTOPw..AKD. Q&E JDIGIT COLES... 14) ,.

61. On c a l l s  from a c o in .s ta t io n  to a zero o p e ra to r  or o th e r one 
d ig i t  code o p e ra to r ,  the  sen d er c i r c u i t  fu n c tio n s  as d esc rib ed  under 
"Sender S e lec ted "  (1 ,01) and " S e ttin g  R e g is te rs "  (1 .02 ) in  paragraphs 
10 and 11, the A r e g i s t e r  being  s e t  in  p o s i t io n  10 fo r  zero o p e ra to r .
W ith the RC sw itch  in  p o s i t io n  1 , and the. A r e g i s t e r  in  p o s i t io n  10, .or 
any o th e r  p o s i t io n  corresponding  to  a one d ig i t  code, a c i r c u i t  i s  c losed  
from b a t te ry  through the w inding and break c o n tac t o f the RC m agnet, RC-2 
b rash  and te rm in a l 1 , te rm ina l 10 and o th e r  s trap p ed  te rm in a ls  and A-4 
b ru sh , RA re la y  norm al, to  ground on the arm ature o f  the  RLS re la y  oper­
a te d , advancing the RC sw itch  to p o s i t io n  2. In  p o s i t io n  2 - th e  ST re la y  
o p e ra te s , t r a n s la t io n  takes p la c e , the sender co n tro l sw itch  advances to  
p o s itio n  3 , and the sender advances to  p c s i t ic n  2 , a l l  as desc rib ed  under 
"T ra n s la tio n "  (1*03), The te rm in a ls  fo r  one d ig i t  codes on the  hun ting  
a rc s  a re  connected d i r e c t ly  to  the te rm in a ls  o f a rc  A -3. The CL re la y  
o p e ra tes  and the c la s s  sw itch  is  advanced to  p o s i t io n  10 in  a c i r c u i t  
trncugh c la s s  cam B, and through le ad  E, to  the co n tac t o f the  T2-CL 
t r a n s la to r  a r c .  The CL re la y  re le a s e s  when the c la s s  sw itch  advances 
beyond p o s i t io n  9 , and the RC sw itch  i s  then  advanced from p o s it io n  2
to " p o s it io n  9 in  a c i r c u i t  from b a t te ry  through the w inding and break 
co n tac t o f the RC m agnet, RC-2 brush  and strapped  te rm in a ls  2 to  8 in ­
c lu s iv e , o f  c la s s  cam H, the  CL re la y  norm al, co n tro l cam 0 , to  ground 
on the  arm ature  o f  th e  T3-1 r e la y  operated*

62, D i s t r i c t  group and b rush  s e le c t io n s  are  made, the  d i s t r i c t  
s e le c t in g  a tru n k  to  ^ e ro  o p e ra to r  or o th e r one d ig i t  code o p e ra to r  or 
s ta t io n  and. the sender advancing to  p o s i t io n  o , a l l  os d esc rio ed  under 
" D is t r ic t  S e le c tio n s"  (1 ,0 4 ) . For th i s  c la s s  o f c a l l  the  vK re la y  oper­
a te s  as soon as the t r a n s la to r  was s e t ,  in  a c i r c u i t  from b a t te r y  through 
i t s  w indina and break  c o n ta c t ,  over lead  3 , te rm ina l and bLO b ru sh , con­
t r o l  cam e", to ground through c o n tro l cam U, and locks through i t s  make 
b e fo re  brea’k co n tac ts  o f the  same ground. The o p e ra tio n  o f the  CD re la y  
causes the co u n tin g , BO and FO r e la y s ,  ( a f t e r  o p e ra tin g  in  p o s i t io n  4 ,)  ■ 
to hold u n t i l  the sender sw itch  auvances from p o s it io n  10 , in  a c i r c u i t  
through sender cam R, the ON re la y  o p e ra ted , ever lead  3 , te rm ina l and 
oKO b ru sh , in n e r  c o n tac ts  o f  co n tro l cam E , to  ground through tne 
upper o u te r  c o n tro l of c o n tro l cam 13. The TC, TCP-1, and 01 re la y s  
opera te  as described  under "O ffice  T est"  (1.051 in  paragraph  11 except
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60, ,The oper~tiop Qf the·EO relay in.position 8 •and 10 advanoes th& 
switch to po~ition IO.and 12, respeotively,.as closcribed in position 6,: 
with the help o~ cam A. In positian.12 1nooming advance 1s made as rte­
s:rJ.bed UJ:der,this beading (l.08}1n !)!:lr~gr!lph 34, e:.ccept that the oper-
a vion of .the ADV-1 Delay adva}1ces tho •a.ender sv:i tch. to posi t1on 15, 1n­
stioad cf to pos_i ti.on 7, r,cle_a§>.ing tho BO, FO and IA relays. The STP 
r?lay operat_es -as ~n, ~osltion 7 • and tho sEmder switch advances to posi­
tion 16 in the circuit through sende! cam c, to ground.through the I!L 
relay normal. Talking selection is completed, registers roset, and the 
sender circuit returned to normal as described under these headinl?S 
(1,08, 1,09, and 1,10). • • .> 

61_. On ca.1,ls from a coin .sta.tion to a· zero, operator er ether one 
digit ooie operator, the sender clrcuit functions as described under 
11S ender Selected". (1.01) and "Setting Regi st.ers!' (1.02) in paragraph; 
10 and 11, the A register bclng set in position 10 for zero operator. 
With the RC swit.oh_1n j_)Ositio111, and the": register in _position 10, .or 
any other _posi~i.on correspon~in~ to a one digit code, a cirouit is closed 
f?"om battery through thn winding and break contact 9f the RC magnet, RC-2 
b.·ueh and tenninal 1, terminal 10 and other strapped terminals and A-4 
bro.eh, RA relay normal, to ground on the ·arrr.ature o·~ ,the RLS relay o:;:ier­
e.ted, advancing the RC switch to posi tlon 2. In position 2 -··the ST relay 
operates, translation takes place, the sender control switch advances to 
po'3itlcn 3, an-d the sender odvances to pcsitlon 2, all as described under 
"Translation" (1 ,03}, Tile terminals for one digit oodes on the huntlng 
arcs are conneeted directly to the terminals of arc l!.-3. The CL relay 
Oi1erates 2lld the class switch is advance:id to posi tS.01! 10 in a ciroui t. 
t:rncu_gh class cam £, and through lea_d F, to the contact of the T2-CL 
tr:mslator arc. The CL reloy releases when the olass sM. tch advances 
beyond position 9, and the r.c switch is then advanced from position 2 
to position 9 in a circuit from battery through the wind in~ and bri:!ak 
oont.act of the RC magnet, RC;-2 brush and strapped terminals 2 to e in­
olusi ve, of olass cam H, the CL relay normal, control earn O, to eround 
on the armature of the TS-1 relay Oi?eratca~ 

. 62. Dlstriot group and brush sole~tions are made, the district 
selecting a tranlc to ~ero opera to:- or other one 11gi t code opera tor or 
station, and. the sender advancing to position 5, all os descrl-oed under 
"District Selections'' (1 ~o.;..). For thi$ class of CHll t11e ~ relay cp.ar• 
ate·s as soon as the translator was set., in a c; rcui t from battery thNugh 
1 ts wlnoint:? :,:,.nd 'break conta'lt, over lead 3. te~inal an<l :.:mo brush, co:i­
trol cam E: to grr,~ud· th:i:o,.;i.gh cont1·cl 091D U, and looks through l ts malte 
-oeforc. break oont4cts of tho same grou."11.'1, The OI)eration of the CN 1·elay 

. • FO ., ' f+ t. • • t• d l causes tho counting, BO and re_ays, , a .. er opera 1n3 1?1 pos1 ~.on ~, 
to hold until the senoer switch auvannes from pc·si tion 10, in a clrcu'i. t 
thrc, 1gh senc1er oam R, the dl{ relay operntec 1

; ever 10ad 3, te:-mlnal and 
SKO brush 11mer contacts of ·contrc,l cam E, to grc.un<l through tne 
upper out;r oontrol c,f control wm U. The TG, TG-1, B-"ld C! relays 
ope1'3te 3S ctesoribed under "Office Test" {1.05} in 1:>ara.graph 11 cxce-pt 

• 

• 
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th a t  b a t te ry  i s  connected, 
c i r c u i t  to  zero o p e ra to r , 
c i r c u i t .

through ono w inding of 
in s te a d  of the  L re la y

the L re la y  o f th e  tru n k  
of an o f f ic e  s e le c to r

65 * W ith th e  a id  of cam A the  sender advances from p o s i t io n  6 to  
•oo s i  t i c  n  12, in  a  c i r c u i t  througn cam C, c o n tro l  cam I ,  th e  I h -re la y  no r­
m al, to  ground through th e  FO re la y  o p e ra te d . The TG, TG -l,and 01 re la y s  
re le a s e  when th e  sw itch  advances from p o s it io n  6 . In  .p o s itio n  12, th e  
TG, TG-1, and Cl re la y s  o p e ra te  and the  sw itch  advances to  p o s i t io n  14, as 
d esc rib ed  under "Incoming T est"  (1.06} in  paragraph  25* In  p o s i t io n  14 the 
4DV and ADV-l re la y s  o p e ra te  in  a c i r c u i t  from b a tte z y  through t h e i r  wind­
ings in  p a r a l l e l ,  c la s s  can  P and sen d er cam R, the I I  re la y  norm al, to  
ground through sender can J .  The o p e ra tio n  of the ADV-l re la y  advances 
th e  c o n tro l  sw itch  to  p o s i t io n  5. in  a  c i r c u i t  through cam C, and advances 
th e  sen d er sw itch  to  p o s i t io n  15 in  a  c i r c u i t  through sender cam B. The 
sender sw itch  advances to  p o s it io n  16 in  a c i r c u i t  througn the  can Q. The 
o p e ra tio n  of the  ADV re la y  d isco n n ec ts  ground from the lead  SC a llow ing  th e  
d i s t r i c t  L re la y  to r e le a s e  and advance the  d i s t r i c t ,  thus opening th e  d i a l ­
ing  leads to  the  sen d e r, re le a s in g  the  sender L r e la y .  The r e le a s e  of the  
sender L re la y  re le a s e s  th e  SLR and ELS re la y s ,  o p e ra tin g  th e  STP re la y ,  
and causing  ta lk in g  s e le c tio n , to  be made, a l l  as d esc rib ed  under "T alk ing  
S e le c tio n "  (1.08) in  paragraphs 54 and 35 w ith  the  sw itch  in  p o s i t io n  8 .
The o p e ra tio n  of th e  FO re la y , c lo se s  a c i r c u i t  in  which th e  sender con­
t r o l  sw itch  advances to p o s i t io n  6 . From th is  p o in t on th e  r e g is te r s  are  
r e s e t  and th e  sender re tu rn s  to  normal as desc rib ed  under ^ R e se ttin g  R egis t e r "  
(1.09) and "Return to Normal” (1 .1 0 ) .  -----

64 . . On c a l l s  from a  non-coin  s t a t io n  to  zero o p e ra to r , o r o th e r ono 
d ig i t  code o p e ra to r , fee sender fu n c tio n s  as d esc rib ed  in  th e  p reced ing  
paragraph , except th a t  th e  counting  relays?, ho ld  in  p o s it io n  4 , and u n t i l  
th e  sender sw itch advances beyond p o s i t io n  10', in  a c i r c u i t  through sender 
cam R, lead 2 , te rm in a l and brush of th e  T1-3X0 t r a n s la to r  a rc .

.CALL TO THROUGH UJvrii OPERATOR (5)

65* On c a r  Is  to  long d is ta n c e , in fo rm a tio n , co m p la in t, r e p a i r  Commercial De­
p artm en t, o r o th e r  s p e c ia l  o p e ra to r ,  th re e  d i g i t s  a re  d ia le d .  The sender i s  se­
le c te d ,  r e g i s te r s  a re  sec  and t r a n s la t io n  i s  made as d e sc rib e d  under th e se  head- 
ings (1 .0 1 , x .02 , and 1.02} in c lu s iv e*  Only the f i r s t  two d i g i t s  a re  re q u ire d  to 
com plete s e le c t io n s . The CL re la y  o p e ra te s  and th e  c la s s  sw itch  advances to p o s i­
t io n  11 in  a  c i r c u i t  through cam B, and over lead  G to  th e  T2-CL t r a n s la t o r  a r c .  
The Cl re la y  re le a s e s  when th e  c la s s  sw itch  advances from p o s it io n  10, and th e  EC 
sw itch  is  th en  advanced from p o s i t io n  2 to  p o s i t io n  9 , as d e sc rib e d  under "C all t\ 
Zero O perator" (4) in  paragraph  33 . From th i s  p o in t on tne  sender fu n c tio n s  as u 
sc r ib e d  under " C a ll to  Zero Cpei^nor" (4) in  p a r^ ra p h s  61 to  64 in c lu s iv e .

C JiL TO RlBTRICTtD ZONE, ( 6 l ' '   ~ •

66 . Should a number be d ia led  which should be ob ta ined  through a  t o l l  
o p e ra to r , or should o f f ic e  code d ig i t s  be d ia le d  fo r  w hich. th e re  i s  no o f f ic e , 
th e  sender is  s e le c te d , the r e g is te r s  are  set., and t r a n s la t io n  made as des­
c rib ed  under these heauings (1 .01 , 1 .0 2 , and 1 .0 3 ) . The CL re la y  opera tes

' 
• 

• 

r 
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that battery is coiincctcd tllrcugl1 0110 ,7i:i:ding of t~10 L relay of the trunk 
t il·.s '-1,e..,.=: "f t·· e r. r•"'l "" cf sn office s.e lee tor circuit to zero oper:1 or, - • .-.. .., ,. - - """ 

circuit. 

6.:5. \1iti.i the 3.id cf ca--n A the scr.dcr 3.dv~ccs from position 6 to 
-oosition 1it in :a. circuit tl:r0~g:r1 c:i.m C~ control ca..-n I, the Lt-relay nor­
;3.1 to ground t:.1rcugr. the FO r0l::.y operated. The TG, TG-1,and CI relays 
rel~ase v,1:.oi: tl:e switch 8.dvanccs from position 6 •.. In .positior. 12, tll0 
TG TG-1 and CI reb.ys oporatc 3.11d the switc11 3.dvJ.cces to position 14, ss 
a.e;cribed u11dcr "Inc-::iminz ·rest" (1.06) in paragr:J.p1:. 25. I~ positioc 14 tho 
-mv 3.r'.d ,llV-1 rel3-Ys operate ir1 .i circuit from battery through fueir wind­
i11gs in ·p3.r..:1,llcl, class ca.-n :P ::md ser.der car.1 R, t~.c I l rel3¥ norrnal, to 
f;ro~d through s.c~der c:m J. The opcr:1tion of the ADV-1 rel:zy ad.v3llccs 
the control switch to position 5. in a. circuit t::rough CS!.r.:i C, and a.dv~.nccs 
ti,c ser.der switch to position- 15 in a. circuit throug: sender· C'.30 B. 'lhc 
sender S\7i t~i:.. =w.vai1ccs to ,os it ion 16 in ::.i. circuit tt.roug,:,. tl~e cam C. The 
operation of the ADV r.:lay discom1ects grolll:d fron • t~1e lc3.d SC allowing t;h.e 
district L rel::i.y tc release dlXl 3.dv.mce ti:.c. district, tLus opening tho dial .. 
ing l.e3ds to tl'ic sender, rclc3,si11g the scJ;dcr L rcl:3¥. T:le release or· tl:.c 
scnc1.er L rcl:w releases t:ie SLR ar.d RlS releys, opor:1tir.g tr,c STP rel3¥, 
and c3,usi1'1g ta.lki11g selection. '.;o ::ie nude, .::.11 as described under "Talking 
Selection'' ( 1.08) il1 :t.)aragraphs 34 a.nd 35 with t:.e swi :!::-, in position 8. 
The 09er.3.tion of t~1e FO rela.y, closes a. circuit in .ft.ich tl~e sender cor--
trol m,1i tel"~ adva.r-ccs to -s>csi tior. 6. From tl::is point on the> r-::,Q"j.S te:rs arc 
reset and t:10 senior returns to normal as dcscri bed umcr ''7.osctt1.ng Rogist<:l"" 
(1.09) and "Return to Norrna.l" (1.101. ·-

64. On calls fron :1 non-;Joi:n s~ation to zero operator, or other or:o 
ciigit code opcr3.tor 1 tr:J seed.er func tio:ni:; 3.S described in the precedir.g 

. pa.ragr::i.:ph, except that t:1e counting r0J2~·« hold in pc,si tio11 4, a11d until 
the scr.c.cr switch adva.ncos beyond position lo'; ill a circuit tl;.roug11 sender 
C3Jl'l R, load 2, tcminal :u:d tr-ush cf tho Tl~s:m tra.iisb.tor :1rc. 

CA.:.L 1.0 'l'HROUGH J..iJ~,1.·1 v»IBATOR _L5_1 _ 

65. On calls to lo~ dis~~ce, iT!:for:n:;:l.tioi,, compl::d11t, rcp:3.ir Com:1erci::Ll Dc­
p::u-b:)oi.:t, or other special opcra.t·:>r, three die;its. £i.re diti.lod. 'l'he sender is s.c­
lc<'.tcd, regi.s tm:s a.r,:) s~-c and tr::msb.tion is m'.:'.dc :::i.s described u11dcr these hoad­
il![;S !l.Ol, L02, a.r.d 1,03) inclusive. Onl~· t1c first two digits ~re required to 
co1TJ?lct0 scle~ tio11s. T.1e ~L rel3¥ opcr.::r.tcs t•nd foe cb.ss switch 3.dv~ccs to pos::­
tion 11 in 3 circuit through cgn-1 B, :md over le3d G to the T2-CL tra.nsl~tor arc. 
Tho CL rel3-Y rclo3.scs when the cl..'lss switc:1 ::i.dv:-nccs from pooiti')'· l.1~, ::i.nd tl1c R\J 
switch is then adV.:i.r.CCd from 1)'Jsi tio:n 2 to position 9 1 a.s descril:,cd under "C'3.l1 !:. 

Zoro Operatoi 11 
( 4) in P'lr::.tgrapi.i. 33. Fr-::ira this point on me sender fu1!ctions as .:. 

scrib:)d Ul!der "Call to Zero Cpe:r,••r.or" ( 4} in p...t.r J£.:r ...1.~ns 61 to 64 inclusive. 

_Q~L TO Rt5'.':'RIC'.l::ill ~mIBo (6(. 
... 

66 • Sr~ouid a. nu.·riocr be db.led whicl:.. sr;culd be 0bt.:1i11cd Lr0ug;_1 ~ toll 
opcr::i,;cr., ')r sl:..oul6 office code digits ·oe di.:.i.ied for v1hici1 t~· .. crc is no ::,fficc, 
the sc:.:d.er is selected, t}.ic rcgist<.?rs arc set, ..':.l,Q. trar.slation P.:1dc 3S dcs­
crib0~ ur.dcr th.cso '.:0auings ( 1.01, 1.02, ,:nd 1.03) • The CL rel:;w O:.)cratcs 
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and th e  c la s s  sw itch  advances to  p o s i t io n  9 , in  a  c i r c u i t  through the upper 
in n e r  c o n tac t o f c la s s  cam £ , over lead  D to  th e  T2-CL t r a n s la to r  a r c .  The 
GL re la y  re le a s e s  when th e  sw itch  advances from p o s it io n  8, and th e  EC 
sw itch  is  then  advanced from p o s it io n  2 to  p o s it io n  9, as d e sc rib e d  under 
"C a ll to  Boro O perato r'' (4) , in  paragraphs 61 to  65 in c lu s iv e .  Prom th is  
p o in t on the  sender fu n c tio n s  as d e sc rib ed  under "C a ll to  Boro O perator"
( 4 ) ,  in  paragraphs 61 to  64 in c lu s iv e#

CIALIS OFFICE SELECTOR (71

M r^R e^ay^C alX -JL pA E cat hess Than 10, n o n . ( 7 ,q d

67. When a c a l l  to  a  manual s ta t io n  is  made v ia  d i r e c t  S C I  
Sender is  s e le c te d  and th e  r e g i s t e r s  a re  s e t  as d esc rib ed  under t h e s e ^  
headings. (1 .01 and 1.02) except th a t  th e  SH r e g is te r  is  a lso  s e t  i f  th e  
s ta t io n  is  on a  p a rty  l in e ,  the  SC sw itch  be ing  advanced to  nos i t  lo r  7

;F -r fhliK ° f  ia  *  ? rty l ln e  0 f f i0 °  w ife  le s s  th a . i C o o  l in o s ,* ~ i Cl . advanced from p o s it io n  7 to  p o s it io n  9 in  a  c i r c u i t  
from tav ..cry  through tnc w inding and broafc c o n ta c t of th e  BO m agret BC-2 
b ru sn , ard  s trap p ed  te rm in a ls  2 to  8 in c lu s iv e , lower t e m S  ' i ®  
can A , s trap p ed  te rm in a ls  1 to  0 in c lu s iv e  and the SH-6 brush  lead  T

X' SD brUSh’ E'‘‘ rel& y* «  t0  ground" L Z & i h o ^ J e -  .

K *  o v o - W r - ^ 1 *? I , 1201031? 0 H-4 b ru sh , te rm in a l 1 and
10 W ill a E y s  L  p r i 'h S  U u f s f .3' 0 ' ’* 0B0 f i r S t  ^  W s  ;a re

l in e s  and the  f i r s t  d i g i t  i s  n o t 1* i s Oa S S o T OM ^ - . “ ' 00°

S ! ;  & !  T i « , a
than  10 d m e .o f f ic e  ( e i th e r  w ith  more than  9999 or le s s
ti.aia 10s000 lin e ) tne.SH r e g i s t e r  is  n o t s e t  and th e  PC sw itch

5. VJ5»*SSJya c i r c u i t ,  through th e  PC-2 b rush  T p o s it io n  y „

S S X . * 10 0 — “ *• -  « ’* . n

• r  s . % s s w » - ;  a r s x j a  s s r ^ —
sero , uie EG sw itcu  i s  .advanced from p o s i t io n  6 to  P o s itio n  9 i f  ■ 
through the EC-2 brush  and t e r m in a l s lo w e r  te rm in a ls  o f V a s s E w  ®i r o *l t  . 
te rm in a ls  1 to  0 in c lu s iv e  and C-2 b ru sh , te rm in a ls  1 to

t

t

I
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a1'ld the class switch adv Jr.cos to position 9, in a circuit through th~ _upper i~11~cr c0:ctact of class C3l'D £, ever lcs.1 D to tho T2-CL tr~sla.tor ~c • The ' er, rel8¥ releases wi:rnn tJ,e swi tc.'l adva~1ecs from posi tior. 8, 3l~d the RC switch is then ad'7<mc<>d fr0m :.x>sition 2 to P-:>Sitio1! 9, as described under "\Ja.11 to tc::-o Ope:-:1tor" (4), in r,ar3<,ra 1i1s 61 to 63 i11clusivc. From this poin:t o_n tile s..,'Ud0r :uncti•.ms as dcJcribcd Ulld~r "Call to Zero Operator" (4), in 'I)ar.igra:phs 61 to 64 i11clus ivc. 

~ Il!LR.,.c.._r. _Tl'{h!NX5--=--!~IN_Q_OFF!Cr; S~TOR ( 7) 

D.1.r~t_R9_l_q8_~l.l....Irull..c.a..!;o_!' __ -~~be; Less T'n:m 10 ooo. ( 7 .Ol} 

67. \:/hen a. call to a ma21ual station is msde ·11a direct R.c.1., .tho sc~dcr is s~lc"ctcd 3l~d tac rce;istcrs arc set as described under those h~oomgi:; (1.01· o~d 1.02) CY~cpt ~hat tne SH register is also set if tho station is o~ a p:U"ty line, the RC switch being 3dv~ccd to position 7. I~ ~-~'pa.r~ line is in a party line office with·less th3ll 10,000 lines, th,• -~..; sv1i ~r.h fa ?.dvuc.!cd from position 7 to position 9 in a circuit from ba~tcry· trrot•gh be w::.ndins :ind b::-ealc contact cf tho RC llldgnet, BC-2 brHsh 1 :u'.d. ftrz:pped tcmin .. ds 2 to 8 i11clusivc, lower tcnnina.ls of class C3n il, s".':r:1.rpod term:;,na.ls 1 to O inclusive and tho SH-6 brush, lead l, t~.cmil:al ::u:d :i•:.-SD brusi·"• R,'.. rel.::.y • normal to ground through tho RlS re­l~ oic::-ated. 

68. If ";his part-J li11c is ir. :: !)artv line office wit!l more th~ 10,000 li~es ~d the first digit js J., ~he W .:Hlltch is adv.jJ'lccd from positio:c 7 to posi t~.o..:. 9 in e. cjr~ui ~ tilroi,lf;h th,1 RC..,2 ~rush .:.a:d terminals, lower tcr­miuJ~S of class C.;1)':l ¥., str~ppcd tonui~als l to C inclusive ~d tho SH-6 brush, str.!.p"9ed tcnn~~:ll 1 to 9 !.!l;;::.us;;.ve .:J11t. H-4 brush, tomina.l 1 a,:d 1:ff-4 brush, o,c.::- lc..i.d 2, tc tnc T.:.--S.J a.re. (Numbers vm.osc first two digits arc 10 ,7ill al·.ve.ys be ~:>riv3.to linC:s \. 

69. If tbis p:irt;,J lir.c is ln a party line office \vi ta more til3.r.. 10,000 lines, ar.d tl1e first digit ia nvt. 1~ the RC switch is adv....nccd, as just dezcri'boo, except th.J.t t.:1e circuit to (;round. oYcr lc3d 2 passes turoug-:i 

• 

s tr:1.ppcd tcrro1r:lls 2 to 10 inclasi vc ar.d tho 'lH-4 brusb. rt tt\c line is a, pri,;ate line, in a party line off i~o ( cithc!' wi tn r,,oro tha.:i 9399 or lc3:, than 1() ,000 lit!o) the SH rce;:i.s toJr :.s l'.!Ot set a.'1d the RC switch. j s advJJ~.'.lcd • from position 6 to pos~tion 9 • .'.l.fter St:fficicnt tj.mo has ~!a.spc;t for the dialing of a f: tatio~ digit, ~ dcscr ibcd below 1~ paragr:..._.l.l -10. 

70. If the li~c is 3. priv:1.tc line in a priv~tc li~c office with less than 10,000 linoa, t!1.c RC s~itch is adVcJl~ccd from position 6 to ,osition 9, in a ci.rwit through "t;hC RC-2 brush ·"''! tcrmin,.j.J.s, class c~ H, str.:1.!)~d teno!n3J.s 1 to O inclusive .:,.i'ld. U-2 L __ h, ~ver lo~ s, to ti:.:.e ~1-SD trans­lator 3.rc. 

71. If the Enc is a :,ri"'l""tc line in :l. priv2..te line office with more than 9. ]99 lines, .:nd the f~rst digit is 1 :ind the scco:!d d.igi t is not zero, the RC switch is auv~cd from !)Osi tion 6 to !)Ositiou 9 iu n. circi:.it through the RC-2 brush :md tc_rm:.i;2.l::;~ lower terr.•inals_ of.class cwn H, strap9Cd tc:rmina.ls l to O inclusive apd U-2 brush, '(;ermil;3ls 1 to 9 inclusive ~d H-2 

•• 
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b ru s h #  tui-miErU j  and TH-S bru.dn, over load 4 , to  th e  Tl-SD t r a n s la t o r  
J r0 • * * * * ?  l in e : i s  a  Pr iv a to  l in o  in  3 p r iv a te  l i c e  o f f ic e  w ith  more
tnan  9999 l i n e s ,  and the  f i r s t  d i g i t  i s  n o t 1 , th e  SC sw itch  i s  advanced 

d esc rib ed  e x ce p t th a t  th e  c i r c u i t  to  ground over lead  4 Casses 
,7* hL s appea te rm in a ls  2 to  0 in c lu s iv e  and th e  !EH-2 b ru sh , i f  the

H n ?„in  a  Pr iv a t0  H no  o f f ic e  w ith  more th an  9999 lin o s  
l r S t  *w0 d ig i t s  a re  10, a  f i f t h  d i g i t  n o t be ing  d ia le d ,  th e  SH

t i e -  6 t o 1̂ s i t i ^ T ‘C2 i ’ 3nd fe0 50 s ''7 itch  1® ag a in  advanced from Po s i -  
“  V f t f Z Z  I  f t0 r  3Uf i C ie llt tim e h as  ol»P®cd f o r  th e  d ia l in g  

?7 ne.; bolot7 ™ dQr "lim e Measure and A la ra
S  « • *? ”  iE O t!s i’ ° -  ^ ^ i o n  i s  made as d e sc rib ed

c l a i s ' s S ^ ^ v W c e s ^ ^ ^ I t ’o r l ^ t o f  %  ^  * * * ? “ » * «  « *  « -
upper o u te r  c o n ta c t of c l MS A
arc  Eie CL re la y  re le a s e s  when th e

7^-a D i s t r i c t  .v.d oi;Pico s e le c t io n s  a re  rnad.i q-vi -m-,. « j  
advances to  ^  -0 - T . aae 3‘ld tJle sender sw itch
in  pai-agrfeTiis P t H s ^ P t o i v e '  £ PT "  <*•<* and 1.05)
d esc rib ed  under '.Incoming Ie a t«  > J t )  i n l a T J ^ h  M  T t  f T S * * . 3*  
has no t advanced to  p o s i t io n  4. V ith  th e  V  ® 20
a c i r c u i t  i s  c lo sed  from b a t t e #  U  taot ^ t l f f l c e P28 i « ? n  32♦ 
tne  tru n k , th e  S and m  r e la y s  '>orm--> + n f f  o 9 er tn e  t3L?  of
sender cam o , w indings of t i e ” m T s s T ' a ^ d o ? L “ S t ’ ? laS ® oan °» 
m al, sender can  2 ,  "COM?. iffiS, m„3 EETOED o p P  # °  ? °  r o la y  n o r*
p e n sa tin g  r e a ls  ta m o , confc-ol cam V th ®  ito i * t r a c f a to r  com-
ground in  th e  manual o f f ic e  5%, I r  r - ^ , i  7‘ ‘ J1”®1 ’ ovor lead  ®  to  
causing  th e  o p e ra tio n  o f ^  # - 1  2 d  C p T e S s  ^
01 re la y  advances th e  sender s w i t e t t o p o r t t t o ' i a t f f  ®  o f the  
vance i t  c lo se s  a  s h o r t c i r c u i t  throuffo the S # ‘ ?  ’ n w ? 1I!e tM s ad" 
the 40-K r e s i s ta n c e .  B iis  i s  tra c ed  f i‘r o n ^ S^  “ *l 0 ,1  r c l3 y s * around 
o p e ra ted , and sen d e r can  0 Z o  ^  through, c la s s  can  0, th e  Cl re la y
a t  th e  }8CI p o s i t io n  l ^ t s I  h # h “ Sw - ?  “ 8 0 c is te * th e  t r w *
lay  rem ains op era ted  u n t i l  th e  d i s ta n t  o p ^ ^ r  | ? ^ tl021 1; s t)le T& rG“ 
key a sso c ia te d  w ith  t l i -  l ie *  te a  ^ aepre3se3 th e  d isp la y
l-oy when th e  c la s s  ow iich M ^ n c S ^ f r o ^ s i ^  ? ° i ea8e °f  th e  “  
from p o s it io n  12. to  p o s i t io n  13? “a s e # w i  ,  1 to  P o s i t io n  2 , (o r
paragraph , c lo se s  a c i r c u i t ,  in  which t h " !>“ t ae , f i r s t  P e r t  of th i s  
sw itch  i s  in  p o s i t io n  2 to  12 in c lu s iv e  f r c t t S ’ v"a i i o  th e  sender 
ing  o f th e  D r e la y ,  c la s s  cam g CL r i f r  J u  ‘ through th e  wind-
sender can  H. Ehe D ro la y  lo o ts  u n t i l  to # ’“  - T'° er0,5Ed through
yona p o s i t io n  9 -1 /2  in  a o i r - v i t ’ p u s o  sw itch  advances be- 
#  c # ss to  ground ™
2 re la y  c lo se s  a  c i r c u i t  in  which h  “  #  ^ r a t i o n  o f the
o f th e  D re la y  a lso  c lo se s  a  c i r c u i t  - r o u l  t ,  °p=r a t e s ” ®»e o p e ra tio n  
im pulser cam C, in  which th e  impufeor “s‘” te> S t ? ,  !.0AF  and
s*ouna on cam B advancing i t  to  P o s it io n  9 " r e / t "  ±~om i ^ s i t i o n  1, 
m  p o s i t io n  9 , «Sien the d isp la y  tao  im pulser sw itch
re le a s in g  th e  1(3-1 and Cl r e 1 ays* ^ o p r e s s e c  tne TS re la y  r e le a s e s ,
the  t i p  and r in g  s id e s  of t h e X i d ^ e n t S  c f ? t ? f  01 c lo se s

sender cams o end p  c i agr. ra  _ Z ‘ *i' -̂i r ough i t s  brcalc con-
im pulser sw itch  cams. * 0aas J  and ^  tc  the  c o n ta c ts  of the

' 
• 

• 
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-~ 1 1 4 to t:10 Tl-SD tr311sla.tor 
brush• t.eJ·ml>:!'"ll 1 end· TH-.2 bru."-'1, ov•Jr .:,g , • • 1

rc. If tac line ~s a 9r.iv1tc line in a priv~tu lir-c off:cc with r.iorc than 9999 lir~cs, and the firs.t digit is not 1, t:.:c .ac s,7i tch is adv3,1~ccd a-s ju::;t dcsc.rib.:-d, :except tJ,.at ti1c c-ircuit to ground over l.~3:'141)3.SS:S t:1.r::ugh s tr::1.ppcd terminals 2 to O inclusive and tho TH•2 brus.11. If ~ 1c line is a. private line in a. priv3to line office wit~ .. more th3ll 9999 li11cs 311d tho first two digits 3.rc 10, a. fift;1 diE,'i t not being dialed, t!1c SH rc~ister is•not 3.dva:1ce~, 3.nd the RC switch is ~g~i~ 3.dva.?;ced from posi• ti~i: 6 to position 9 3ftcr ·su..fficient tioe has claps.:;d for the dialil:g of a. fifth digit, as described below u11dor "Time idc3Surc a.1d ..Ua.rm (7o03} in p3r::i.6 ra.!,..__ 75 to 77 i1101·,,sivo. T::-,,1.i~·slatio~ is made as described in p~ag:-:i.~1s 6 to 8 ir.clusivc, except "Cl1s.t t:1e CL rdey o!)Cratcs a.r.d the cls.ss switch ::u.l.Vtl.•:ccs to :!?()Sit:.0112, (o:· 13l, ii: a circuit t.1rouf;t. t:10 upper outer co1:tact of cla.3s C3Ill c, over 10£:.d A, to tn.c T2-CL tra.;~sla.tor 2l'Co T:1c CL rcl3¥ rc:c~es ,i!l~c t:r.e r:;·;1itch ad,ances 1'rom positi01: 1, ( 01· 1.1) • 

7:;" D~.st•ic"t ;;..:d (..iJic-,c seloctior:s arc oade a.:~ tho se::de:· switc}-i adva.1-:.ccs to po~;i'Lic:· lZ ~s doscribc.d under tnc~o :1.c~i;-:gs ( 1.04 ~d 1.05) i.: pa.1·J.gre:~:1s 9 to ]..3 incl·..lf:i•vc, ~c S relay o~ra.tes anti fm;etio~s es d<;sc,:-ibeci. under "Il'.!co~i,~ Test" ( 2..06) in yarsgraoh 14, if tc~o RC switch has nc.t ad'l.'R.r..::;ed to positi0r.. 4. tHth t:ic-sc:.:dcr switch ir.. position 12, a circuit is clcscd fro~ battery at tfic mar.u~l office, over the tip of t:ie tru:'!k, t.hc S 3.nd ·i?,;v rcla;ys :-:.orm...;.l,, c:mtrol ca:n s, class cam o, s.:mdcr ¢?m o, ,,imings of ~he TH, s.r?, and O?L rcl~Ts, t.1.c BO relay nor­mal.
7 

send.er can X, "CCl!?. :BS. ·~J BEY01ID OF.F0 , tr:U~slator b:."Ush, com­?ensa.tiug resistamc, ~out:::ol C3.!ll V, the ,iDV•l normr.l, over lead F".rl. to grounl il! the manual office. The TG r~~:J!.l o-pc;ratcs in t~is circuit ca.using tl"le oyer:1.tion of the TG-1 82"!.C:. <a relays. 'fuo operation of fao CI rcl~r aiive.nces t:10 scr..i(>r ::;wi ·-ch to posit ior. 14, a.:..1d d.urir..g this ad­v.a.nee it closes a. s~1.or,~ ci:roui t tc.roug:: tl:.c S~P a.n.:i. OiL rcl~·s, around tr.c 40-X rc~i;ita.i.--co. TJ;.is is truced t~1rough cla.zs cam o, the er rclc:1o7 o_pcr~,ted~ and scr.c.cr can Q.. The guard laop associ~t.cd. with the t::::-unk a:i; the RCI pos~ tion li~;J.ts.. ,;i t·a t:h.c switch ii:. position 14, the TG re­lay rcnains 01?Qr3.tcd. unti 1 tho .!istar..t opcra.-+;e,r dc?re;scs tl-io displey k0y associated witi;. t1 :! lightca. gu3:;-:i J.~. T.'i.:) rl.)lcasc of the CL re­la;y uhcr. the cl:a.'3s ;,wi:;ch acl,1~•.nccs froo p;)si'.;ion 1 to pos:i tion ·2, (or f.rom position 12. to PQsi ti0l! :!.3f as described i1~ t~1c first part· Jf this p::i.rag:.-a:ph, clos0s a c-ircui t, !.n nhicr. the D :i.·cl~/, v.'b1lo t~1.c sm~er switch is in positioi: 2 to 12 i:r.clt.siv~ fro-n b3,tt0r;r tllroug~1. the wjxd­iug of the D relao,·, cl?.ss cam E, CL t-cl3".f r.':>m.a.l, t.o eronnd ta:·ous,'l scr.dcr can If. The D r,)l:llf l')ck-s, ur.til be :i.r:.pillso switch adv...Lr.c0s be­yor.i pnsition S-1/2 ir~ a cir:::uit t. .. rougc. its r.:Jl:c c•:m;act, im-Ycilscr c.:..m D, class c2m ::, to zro·,.md t:1.:cougl-: ~ontrol c~ Uo The o~,cra.tior. of tho D rcley closes a. ci:i.·cui t iz: whic:1. tt.c FP rclcy opc::.-a.tes. Tne oi:-cr~tiol! of the D r.Jl~· also cl•)ec::i a ci::-cuit t;:..ro-r..gh ti-:.c D rcl.sg OP<'rd.t~d~ ~d impulscr cam C, 1n wfl.ich the i::nimlscr sw5. tch a:lv...i.::1cc;J f::or.:: rosi 'cion 1, gi-ound. on ca"':l B adva.r..::in 6 it to positj_on 9. i-fith the ira1-ulscr switcl:. in !)()Si tion 9 9 whe.1 t;.ie dis:.)).9¥ lcc;y is dcp1·essed. c;ne TG ~clcy releases, releasing tho TG-1 P,r.d CI rc:ays. T"-:.o rcleanc ,:,f t~::.c CI rcl38 closes the tip 3lld rir,g sides of the :fu1~ .. i.:Jl!cnt..\l ci:-cui t t.:.lroue;h its bre3lc co11-ti%.cts, semcr car.15 fl :md ?, cl3Ss ca."nS J and L, tc tho conta.cts of t."!e impuls er swi tcil. Cdl';?S. 
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7 3 . The r e le a s e  o f th e  Cl re la y  a lso  c lo se s  a  c i r c u i t  through im- 
p u lso r  cam C, FP re la y  o p e ra ted , c la s s  can  K, th e  Cl re la y  norm al, o 
ground th rough  th e  sender cam H, advancing the  im pulser sw iten  from P o si­
t i o n  9 to  p o s i t io n  10. The B cam advances th e  sw itch  to  p o s i t io n  1 . The 
2) r e la y  r e le a s e s  when th e  sw itch  advances "beyond p o s i t io n  ^ -1 /2 . The FP 
re la y  h o ld s , a f t e r  t i e  3> re la y  r e le a s e s ,  in  a  c i r c u i t  through i t s  make con­
t a c t ,  im pulser cam D, c la s s  cam M, to  ground through c o n tro l  cam U. For^ 
th e  second time th e  im pulser sw itch  i s  advanced from p o s i t io n  1 to  p o s i t io n  
2 in  th e  same c i r c u i t  as from p o s i t io n  9 to  p o s i t io n  10, the B cam advanc­
ing  the  sw itch , to  p o s i t io n  9 . i s  the  sw itch  advances beyond p o s i t io n  
2 - l / 2  in  th e  second re v o lu tio n , th e  FP re la y  re le a s e s*  The sw itch  i s  ad­
vanced from p o s i t io n  9 to  10 in  a  c i r c u i t  through im pulser cam C, to  ground 
through the  D re la y  norm al, the  B cam advancing th e  sw itch  to  norm al. D uring 
th e  r o ta t io n  c f  th e  im pulser sw itch  from p o s i t io n  9 o f the f i r s t  re v o lu tio n , 
to  n o rm a l.a f te r  the 'S econd  re v o lu tio n  i s  com pleted, ECI im pulses a re  
s e n t o u t to  th e  manual o f f ic e  by co n n ec tin g  b a t te ry  and ground to  th e  
t i p  and r in g  o f the  fundam ental c i r c u i t ,  through th e  c o n ta c ts  o f  th e  
im pulser sw itch  cams, fo r  th e  purpose o f o p e ra tin g  th a t  com bination  o f 
re la y s  in  th e  manual o f f ic e  which w i l l  cau se  th e  c a l le d  number to  be 
d isp la y ed  a t  the  PCI p o s i t io n .  The o rd e r in  which th e se  im pulses a re  
s e n t ,  i s ,  s t a t io n s ,  thousands, hundreds, tens and u n i t s .  Four c i r c u i t  
c o n d itio n s  a re  e s ta b lis h e d  fo r  each d i g i t  or l e t t e r  d isp la y e d . Each 
one of th e se  c i r c u i t  c o n d itio n s  may be such as to  send 11c im pulse, to  
send a  heavy n eg a tiv e  im pulse , a  l ig h t  p o s i t iv e  im pulse, o r a  l ig h t  
n eg a tiv e  im pulse . For exam ple, to  d isp la y  s ta t io n  W, th e  fo llo w in g  fo u r  
c i r c u i t  c o n d itio n s  a re  s e t  up in  tuc  c ru o r  named, (1? w h ile  th e  im pulser 
sw itch  advances from p o s i t io n  9 to  p o s i t io n  9 -1 /2  and open c i r c u i t  e x i s t s ,
(2) w h ile  th e  sw itch  advances from  p o s i t io n  10 to  p o s i t io n  1 0 -1 /2 , a  heavy 
n eg a tiv e  .impulse i s  tra n s m itte d  in  a  c i r c u i t  from b a t te ry  through th e  52 .5  
ohm r e s is ta n c e ,  im pulser cam T, im pulser cam Q, te rm in a l 9 and SH-4 b ru sh .

to  p o s i t io n  11-1 /2  an open c i r c u i t  e x i s t s ,  (4) w h ile  
p o s i t io n  .i.2 to  p o s i t io n  12-1/2 a  l ig h t  n eg a tiv e  ira-n eg a tiv e  ira- 

n ce . im pulser

vances from p o s it io n  I I
th e  sw itch  advances from p o s it io n  12 to  p o s i t io n  12-1/2  „  * 
p u lse  i s  tra n s m itte d , from  b a t te ry  through th e  3500 ohm r e s i s  
C.TTS. G- and H. IP  re ia y  o p e ra ted , over the  r in g  s id e  o f th e

O T  t t 0  43 ?  s iC e > fe e  o p e ra ted , im polsar can 3?, to  gronrd
varou0h im pulser cam t .  In  c ase  th e  s ta t io n  is  n o t on a  p a rty  l in e  th e
f i r s t ,  and th i r d  co n d itio n s  a re  open c i r c u i t s ,  and th e  second and fo u r th

party

4. , - '  C lreu g  c o n d itio n s  a re  e s ta b lis h e d  f o r  t ra n s m itt in g  im pulses,
iii TO li+ionsC' l ? ' am S th e . 1?®u l3 e r  ****&■ c a w ,  f o r  th e  thousands d ig i t  
18 w  i  «  *** 16’ fo r  hundreds d ig i t s  in  p o s itio n s  17,
18, 19 and 20 , ..or th e  to r s  d ig i t s  in  p o s i t io n s  I  2. 3 , and 4 and f ^ r  th e
d i g i t s  m  p o s i t io n  5, 6 , 7 , and 8 . Ih e  sw itch  advances from p o s i t io n  s - l / 3

t

I
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73 Tt.c rcleas'-= of tho CI r~lc:W g,lso closes a. circuit ti"lr:gh t~-
• t~d Cl:l.SS C3Til K tho Cl rel~ nor.n • pulser c:am c. FP rol9¥ o:pcrg, 1.: • ad . . t.~ mpulscr switch froo posi ground roug~ the sender cam H9 va:i:c1.~g c 

1 1 Th.'\ 
tio 9 to ros~ition 10. Th\,; B cam ad 3.nccs the switc~/ ~sit/2 on The F.Pu 
D relay rel 3.s s en the itch adV..:il'.lC s beyond pos 10 - -.. . • 
relay holds 9.ftcr ~~c D rcl3¥ releases, in a circuit t~r g:~ its make con­
tact, impul;or c31'1l D. class c , to g Oll!!d thro"Ugt'l con~r 71 cam u. F:>r .. 
tho sccom \,ime th' iI:lpulscr m7itch !s 3dvar.ccd fro::: position 1 t pos1.tioi. 
2 in tho s3mo circuit ~s from positior.. 9 to positic:1 10, c B CQJ'.n 3.dv~c-
ir.g c switch to pos • tion 9. ~ the s ·1i •ch adv c1.:s bey i:.d posi :1? 
2- 1/2 in the s ccor.d ro o lution, t·;. n> r1..: y clc~ ses. The swi tc·1 1a ad­
vanced from 1:>ositio:c. 9 to .10 in a circuit thr ugJ-· impulser c3i-.i C, to ground 
through e D rel•; v n rna.l, the B c n adv ci?Jg tr ... c switch to normrJ.l. uriu.g 
the rotation cf t c impulscr switch fron positior. 9 of ~e first rcvoluti ~. 
to norm.al after t es cor.d revolution is conplctcd, RCI iopulscs arc 

ent o t to t ~c ID.317.U 1 off ice by co cc ti ~g b ttcry and ground to the 
t·p :3lld ring of t;.....,; fU.nd~""tal circuit, t:~roug. t, c cor.tacts · f t;1c 
impulscr s • •·ch c~ s, for t c purp~sc f opcr.1ti1~ ~ a.t c•:, ibu.a.tion of 
rcla.y in tho !DE.!.nU31 office hie will cmsc t o called nunbcr to bo 
displ~cd at t.,.e RCI :positio .• e dor in \"'t1ic:!:. t csc i..mpulscs a:rc 
sc .. t, is, st:.3.tio~, t usa.nds, b: drcds, ns 3.nd units. Four circu·t 
cor• 1 itl DD a_e ~~ta.bl·s, ed fer C"' uigit or letter displ ed. Each 

nc cf these circuit cor..ditio~ IIl£\Y be such as to send no impulse, o 
hca~ negative· 1 e, a li~ t #sitiv impuls~, r a light 

tiv iJ!IPl! ... c !:I_ '.:.)).c. t~ di~:9ley station W, t e followi11 four 
cixc·it conditions .?e t up in ~i~ ~- er named, (l} ilc the :inpu scr 
s :tch adv3!lces f ~s· tr. 9 to position 9- /2 3Jld open circuit exists. 
(2} •hilc th, s it<± a.d ar es :a: om position 10 to position 10--1/2, a heavy 
- e :1tivc impulse is t .. ~nslti.ttcd in a. c -rcu::t fr m bst"er.r t ough e 5 .5 
ohm esistance, • ·pu.1:--er c . T, impulse:- cao (l., tcr.ninsl 9 and S!!-4 brus • 
cl s Cr-v:J '-t,9 • !_JUlsor c;a t 1 e 'I' :r~ley noroal. c reley operated, 
1rapnls O"' ca C! G a.ncl . ,; t'l..,,e FP ~cl~ 01)eratod ovc. ~'-le r~ U' s id of the 
':f· - ~ r.t3l .-ircuit, 1)&.ck O7c- tr.c tip.side t c FP :r--.1ey o cr ... t~d, • pulser 
ca."':l F, to gr()un t 1 

r-01.10 5r.::pt1.ls cam I (3} while the lmt."'.ils e.,.. ~n-
vaucos :fr c sitio~ lJ. to po i".;io 11-lf: ... 3-U ~pen c::.-cui- c.:r·st • (4-) while 
the switch advance fr :rn pos:.t·01: 12 to ~ siti n 12-1/2 l:gnt negative 
pu sc is tra. ..... i ': c ...... a b .. tt~ '\ih:rough ".;...:.c 3i:O0 01-n -csis '-1.3. 4cc, inpulscr 
c.1~ G and II~ FP rola..\f o grated, over the r-li;g side of t o fu..mamcnta.l cir-
~ .... it, back ovm· tl:e ·i;:1:J iC.c:, t. e FP relay ~pcr3,tod, irnpu.lsar cam F, to groum 
turou.o- impulse!" cam t C, in c sa the st::J.tiou ia r..ot on. a. pa1·ty line, tho 
first and third co,._ itio~ a.re open ci cuits, and tue sccom 3.nd fourth 
c<? it· ons ~2.us ~ l~gl::t; nc~2.tive it:1:puls cs to bo trJ.11 • ttod. oroby tho 
d gj zero l d1spi:a; ed a..., the ECI 0_':ficc to imic3.tc that there is no party 
designg..tion rcqu·rca. 

. 74. Circuit cot:di tio~s a. o est3.blis -00 for tr3.r..smittii:g impuls.es
9 ~rou~ ~1e contacts o~ tli.c impulser s ito c,3m.s, fJr the thousands digit 

in positions 13 14" .5, ~..nd 16, f ~ tlle hundr da dicrits i:c. positi ns 17, 
18. 19 and 20 :for the tcr.s digits in positions l~ Zs 3~ ... , .. d 4 and for tbc 

• ~1gits in rosition 5, 6, 7, and a. ble s !ltei! ad.-1· r.e;cs from position 6-1/~ 

' 
• 

• 
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to  .10-1/2 in  the  second re v o lu tio n  w ith  th e  fundam ental c i r c u i t  open.
W hile th e  sw itch  advances from p o s it io n  11 to  p o s i t io n  12-1 f z  a  heavy 
p o s i t iv e  im pulse i s  tra n sm itte d  in  a  e2rcn5.t .from b a t te r y  through the  

' 52,5 ' ohm- r e s is t .m b f ,  im pulser cams T .ahd cam c , bp re la y  norm al” c u t 
over tire t i p  s id e  o f th e  fundam ental c i r c u i t ,  ’back- over th e  r in g  s id e  
tne-.PP re la y  norm al, to  ground 'th ro u g n .caa  I .  Phis is  to  prov ide for* 
tn c  o p e ra tio n  of a p o la r iz e d  re la y  in  .a .proposed, d i s t a n t  two w ire  o f f ic e  
s e le c to r ,  in  o rder to  advance t h i s  s e le c to r ,  (such a s e le c to r  is  n o t y e t 
d e s ig n e d )• . . .

* ^  tn e  im pulser sw itch  is  advanced from p o s it io n  13 to  p o s i t io n
1, a c i r c u i t  i s  c lo se d , in  which th e  AJ37 and ApV-l- r e la y s  oner a te ,  through 
im pulser cam S ,' th e  TP re la y , norm aly c la s s  cam Ki- th e  Cl re la y  norm al, to  
ground through sender cam H. The o p e ra tio n  of the ADV re la y  advances the  
d i s t r i c t •s e le c to r ,  fo llo w in g  which ta lk in g  s e le c t io n ,  r e s e t t i n g  r e g i s t e r s ,  
and re tu rn  to  normal take  p la ce  as d esc rib ed  u n d e r:tn e se  head ings (1.08 
I ?09 , and 1.10) . °

lasd-.OS?-.̂ oi 3y C a ll .JQ id ica tpp ,;^^  j.0 .qqq { ,7 o02)

76. On a  c a l l  to  a  manual s t a t io n  v ia ,  ‘tandem B 3I, whose number i s  
le s s  than  10,000, tn e  c i r c u i t  o p e ra te s  as d esc rib ed  in  th e  p reced ing  
parag raph  up to  th e  p o in t where’ th e  d isp la y  key i s  opera ted  a t  th e  EC I 
o ff ic e ., except (a)' th a t  tne  On re la y  o p e ra te s  and. th e  c la s s  sw itch  i s  ad­
vanced to  p o s i t io n  5 , (or p o s i t io n  16) in  a  c i r c u i t  through c la s s  cam G 
and lead  B, to  th e  T2-0L t r a n s la to r  a r c .  The CL re la y  re le a s e s  when th e  
sw itch  advances from p o s it io n  4 (o r p o s it io n  15), (b) th a t  the im pulser 
sw iten  is  n o t advanced from, normal u n t i l  a f t e r  th e  d isp la y  key i s  o p e ra ted 3 
and (c) th e  Till re la y  o p e ra tes  when th e  CL re la y  r e le a s e s ,  in  p la c e ”of~ 
tiie I) r e la y ,  causing  th e  o p e ra tio n  of the PP r e la y .  The c i r c u i t  in  
which th e  TAN re la y  o p e ra te s , i s  tra c e d  from  b a tte ry  through i t s  w ind ing , 
c la s s  cam E, b reak  c o n ta c t c f t i e  CL re la y ,  to  ground through sender cam H. 
The TAW re la y  locks u n t i l  th e  sw itch  advances beyond p o s i t io n  9 -1 /2  in  a  
c i r c u i t  through, impuasor cam X-? c la s s  cam M, to  ground through c o n tro l 
cam D«

77c When th e  d isp la y  key i s  o p e ra ted , th e  T1-. and TG-1, 'and GI re ­
lays r e l e a s e 5 c lo s in g  a c i r c u i t  in  which th e  im pulser sw itch  a d v an c e s / 
w ith  th e  a id  of cam B* from p o s it io n  1 to  p o s i t io n  9 . This c i r c u i t  is  
tra c e d  through im pulser cam 0 , the -PP re la y  o p e ra ted , c la s s  cam X* GI 
re la y  norm al, to  ground through sen d er cam H. The im pulser sw itch  is  
advanced, w ith  the  aid. of cam B from p o s it io n  9 to  p o s i t io n  1 and again  
from p o s i t io n  1 to  p o s i t io n  9 in  th e  scone c i r c u i t*  The TAN re la y  r e ­
le a se s  when th e  sw itch  advances beyond‘p o s it io n  9 -1 /2 , b u t th e  PP r e -  ' 
lay  ho lds as d e sc rib ed  in  th e  p reced ing  paragraph u n t i l  th e  sw itch  ad­
vances from  p o s i t io n  2 -1 /2  of th e  second re v o lu tio n . The switch, ad­
vances from p o s it io n  9 to  p o s i t io n  I  in  a  c i r c u i t  through im pulser cam 
GfJ to  ground through th e  X r e la y  norm al. The. re le a s e  of th e  PP re la y  
p rev en ts  the  advance of th e  sw itch  from normal a th i r d  tim e , Bach manual 
o f f ic e  which is  tandem to the o r ig in a t in g  o f f ic e  is  a ss ig n ed  a tandem

' 
• 

• 
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to lJJ-1/2 h: the sccor;:i rcvolutiCc: wi t11 t·ne ftind.1llle:t:.t:J.J. circuit open. 
\ihilc tho switci'l ~v.:mccs fr0;n posi-cim, 11 to position 12-1/2 !l. hc.3.vy 
p·:>sitlv-, i:npulsc is tr.:.u1~'Tlittc>c! ir: .. ~ c.i,·-:".ll~t .:f'l.'0m -b.:.i.t,t,.u·y thrc,ugh the 
52.5' oh::r r-~si:n. ... ~~r-, i:11p11ls0r·c..J.'i!S 'I'_ ~1d ~...!Tl r~, ..i:'~ rl.'l..J:Y normal, cut 
over tho tir s.:..d.J of t~-ic fnr.d'.111',<?1'!t.:Ll circuit, b..1ck ov,)r tr1e ring side, 
tne l!'P rcl.1y nor·,n.,.l, to ground "tnrou::;,.-t' .Ca.'11 I. '.l!llis ~s to pr•Jvidc for 
ti'lcr opcr .:·tion cf ::.. pcl.J.riz~d rcl..,1,y in .=i. p!'oponcd._ d.ist~1t two wir~ office 
selector, ir. order to :i.dVJl'!CO t·n.is sel0etor, (sucil V. solector is uot yet 
desi~1ed) • • 

·75. :.\.s t~e-·im._,ulsor swi tC:n is ;,,d,v::mcod from position 1:3 to poeitio!l 
l; g, circuit is c·tosed, il1 wilic~1 t11'J Ju>-Y :md A.~V-1- relays- opcr~te, throv.gh 
iinpulscr c31l1 :E," the 'FP. rvlus 1.•.nn:r'l.. J:a.-s.s c~_K4· the CI :relay :cormal, to 
g:t"ound througi1 sc1~ae:-· c::im H. The opcr..3.tion of the ,\DV relay adv3llcos the 
district- selector, fo:ilowil-:g ,-mien t~lkirg seJ.cction, reset tin~ rogisters, 
and :::cturn to 1~on1al tJ.ke pl~cc as described ur:.dor;tnesc i1e...,,dir:.gs ( 1.08, 
1 109 , and l .10) • • 

~:ir:r1 ,xa ;lcl;i.y Cn.11 .I.r,d:!..c~Ltor - :t;•;1mo6rs Less TJ:i;,j.r. ..l.Q..Q_oo f .7,.Q.gj_ 

'16. on a- call to 3. !Il3~u:.:.l station vi:,1, ·t:::..--id.e:n .RCI, whOse ·numoer is 
lets ta.an lC 00C·O, tnc circuit op0r:;.-';es ·as de$JCr.ibed iu tile prcccdil!g 
par~r3.ph up to" ti1e -~il:t 1;11~~rc tne disphy key is operated at tno llCI 
offic.o.. except hl· tt1at t,iu C.1, rula& opc-r~tes ::.1~d ti::o class switch is ad­
va.ncni ~o ,osi.tim:. 5, (or ~sitioi~ 16) Sn. c. r,ircuit tnroll€,ll class c!lm"C 
~1a. lc.ld B, t-:, t:1e T2-~1. trs1~slJ.tOr ::..:::-c.. Tao CL r';)l:1y rcle...1.scs when tho 
switch a.dv.JJ~c3s from -p,:)sition ~ (or po~i~i.on 15}, (b) th.3,t the ·impulser 
swi ten is r.ot _dv:...nccd :fr0~'.l norm::i.l u11t:.l a.ft~r the displ~ koy is operatod 0 ·: and (cl the TU; rel~,r 0::,,~r~tos w"i,en ti10 Ci, rol:ly relc.lScs; ir. -place of. 
the D rela:'J·. cuu~ing trie 0:.10--:-,\tion of the FP r:ilay. The circuit i~-:. 
whio:i. the ~.trn rcl::3.y op..-,rstos, is tr.~ccd from b3.";tery throu.g-.,_ its windir.g, 
cl'.">.~::i c.:rr., E; ".)r:).\l>~ ccm·:;..:.ct cf t.·10 C'L relay. +:o gro·md tnr::m:L. s<?n~er cam H. 
'!nc TAU re lsy fo.:::l'::. -.:i; t: l ~n.c :;:~OJ:. tc;i af.•ra:lc l!:l b-:iyoud :_)'.)Sit i 01-:. 9- 1/2 in. a. 
circuit th~O..:tf:.Tc itly:·::i.~.s~r ~:..m J)~ cJ.9.ss C:3ril H, to g:·..>m1d. tiu-oug~1. co11trol 
CD,!Jl 0. 

77c Y.'h~n t~1c •1J.spl!ty k..:y :is o:c,or!ltcd, the T,~: .i:-:.d. 'l:G-1, and CI :rc­
l<'.!ys rcJ.0.aiSc>; cl0sing 3 o.iJ:cu.:.t ::..n -i;:ii:.ch t:nc impnls0r sw:\.t:;~1 :1'7,V:J.;lOOc, 
witn the a.id o:t· c.·.m t, :fro:-n poci tion : to posi !;ion 9. T"ui3 ci::cui t is 
tr.:::i.ccd thron 6h imp;:l·,c':' c:.:m r,, 1;h0 -I.!' rcl:-"y opc:i:-~tt•~, cl:.1es ca:-:1 K, CI 
relay norm:::i.J O to grf~lJ!"!!t t·m:0 1:!gi1 ~c~1jcr C.:J.m H. Tr..o :i.;:rrpu.lscr swi'vch :.s· 
~r.::...,:.mccc: w! !;h the :!:~ci .;f' ,;.:...n! n :f;•':)::n posi "!;ior. 9 to pos {_ tion l a'J.<! a,sn.i'!l 
fi•orn p,:;sit:oc l <;o j.i<--'3~-t:io~ 9 iJl t,1c ,:;c:n;:? oi::-::.u~.t., ':510 TA,~ relay :r.c­
lo::i.ses wh!lll ~he S'lli·cch .::.U'!:m~~s boyo::::.d·posi-::ton 9-)./2? but tho_l-'P re-· 
lay holes r:.s dc.3.,--:ri hd tr. t:i-..c pr~cd.ic.; -!?~t aJ.,','J.:;ih vl"'t;.l t,ho swi tell sd­
V!lllcos f1·om pos1 ";ion 2,-1/;~ of z:1.e second rc'rolui;j ou. fuc switch Et.c.­
v:..•.nccs from posgion 9 t-o position :.. in 3. circuit tl1ro1..~gi1 impulccr c:-s.m 
C, '.,o ground thi•ougn t~c :::> T.:?ln.J norrc.:1-l. '.!:ho. relco.sc of t110 FP rcl3lf 
prevents the .:i.cv ... mcv of tiio switch from no:::·m1-l :1 ti1ir:i time. :E:.cn m:l!lu::Ll 
O!'fic e vm ich is t'-1?~dcn to foe origir..::.ti11g cffice is a5s i6"-~c:l. a tandem 
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0f Whi0;1 fe0 * ■ * * * » » »  o f f ic e  c a l le d  i s  id e n t i f ie d  
t ru n k V  o r ^ PeTa to f.* Im pulses a re  tra n sm itte d  over th e  tandem HCI 
p lav lE ,  th -  c ? l t yrtCe k° ta n f Cm 00de Eumber in  a d d itio n  to  th o se  f o r  d is -
i s ^ t^ f o m  t e ^ f  t L d t n  Tho, ° ^ or in  ^ i < *  «&o im pulses a re  tra n sm itte d

, an u .  u n i t s ,  s t a t i o n s ,  thousands, hundreds, tons and u n i t s .

t f ^ s i t i L t 8Ui n o l S v e ° a r °

and sendor re iu m 4  a r f  S e le c t i^  r e s e t t l e  r e g i s t e r s ,o r  r e tu rn s  arc  a l l  completed as d e sc rib e d  in  th e  p reced in g  paragraph!

U p e ra tio n  Q f_ £ h £ jl? im ^  _hid .̂.41 a n r.J liro u ijt _Qn HCI Ca l l s . (7.03)

0 i f fUECti0ES -  ^ s o r i t e d  
th e  r e g i s t e r  c o n t r o l ^ s w i t c ^ r t ^  ^ n i t i c n  f  V ? 10? 1*  e2Ccptio“ - VAien 
d i g i t  o f th e  number has been d ia le d * 'th e  sire ^ e f 1 C jt‘“ ® 01 a t  th c  fo u r th  
from b a t te r y  t h r o u ^  i t s  S i m  o L ^  e2 f n ^ ♦ ° IP?r *t “  iK a  o l r c u i t  
m inals 6 to  8 in c lu s iv e  a^d nr ±. ^ * co^ ro -*- caim D* s trap p ed  t e r -
« * W  o v o r z t e a T v l h e  i£ h ^ 2 L & d° the  HIS
b u t n o t beyond u o s i t io n  11. th e  E ji p o s i t io n  5 ,
3KS re la y  o p e ra ted , to  ground on t h e ^ ^ t u r f o f  t ’- ^ r C ir?U^  tho
ty  advancing the  time measure sw itch  t o o o s H i o r  horm al, th e re -
when th e  sw itch  advances from p o s i t io n  11 h f ?  J f '  ^  7  rc lo a sc s
tim e beer, r e le a s e d . The SKS r^ la v  he,- re ia y  has not t y  th is
advanced to p o s i t io n  9 .°  In  « »  *> * * * &  has
c u l t  is  c lo sed  from b a t t e iy  through th e  S P m f e  i ' T 1 ’ 8 o i r -  
c o n to c ts  of the  149-h in te r r u p te r ,  s trap p ed  “ n l i ^ g  f  f f  ̂  ? 5 e ra to d , 
ana H-5 b ru sh , th e  ?s  rri.-w  * te m m ^ x s  12 to  15 in c lu s iv e
re la y s  normal* advancing th e  sw itch  ono ^ o u g h  th e  0i n  and LaSL
maxes and breaks c o n ta c t ,  vfhon tho  S F i t e h X t ^  thQ in to r r u P te r  
s u f f i c i e n t  fo r  the d ia l in g  o f t h f s ^ n s  « " >

measure s w i tc h 'ln te r s  p o s i t io n  l e f L e ^ r e - i s - ^ i ^ S 01,6 t f a °  
advancing th e  EC sw itch  to  nos if*  o- 9 ^  advanced, thereby
c a n  in d ic a to r -  ,7 .0 1 , .  7 T *  * * *
idler, tho  tim e measure sw itch  e n te rs  u o sitio n ’ ia V *  “2! o t becn d i a l --a 
to  p o s i t io n  9 in  a  c i r c u i t  through th e  IE I  b™*h * 18 3dvar-ee4
2 to  8 in c lu s iv e , through te rm in g  1 6 'arid th e  H-5 te m iE a ls
to  ground through th e  E l i  and IBL re la y s  nom a.1 L  °1%' °P°ra tc d .
re la y  r e le a s e s ,  the  time measure " i r e o t t  e i th e r  case  tile SKS
under "Time Measure And Alarm- (1 . 10,*  ** 11:1105 iu n c tio n  as desc rib ed

81 She co in  sender time measure and alarm  c i r c u i r  
o rib ed  under -E s ta b lis h in g  tho C onnection” ■ ** ^  
c e p tio n s . The SIS re la y  o p e ra tes  as d e sc rib ed  u rd e r  - , ^ ?  f ° ll0W1^  ox- 
A larm ". I f  th e  time measure sw itch  h»s a m , Measure and
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code number by means of whica the p~rticular offic.:i c~llcd is identified by the tam~ opcr3,tor. rnpulses arc tr!3nsmittcd over the tard.::m RC! .. trunk for displ~ying the tandem code number in 3.dditior. to those ~ur ctis­pl~icg the c3.lled nu..111ber. The order in which tho impulses a.re trans1r.ittcd is ta.iw.cm tens, ta:cdem units, st~tior.s, thous.3.Ilds, hundreds, tens :md units. 
78. During the adv::i:ncc of the i!:lpulser swi tcr. from position 1 to posi­tion 4 inclusive, four circuit conditions 3re cst~blished for t~rAcr:: tci::s, accordiDg to the set.ting of the .\. register (arc A-5) 1 as required. 'Inc im­pulses for ta.udcm uni ts arc tro.nsr.:ri tted duri11g the advance fro!!l position 5 to position 8- i~clusivc, according to the scttii:s of.the B register (a.re B-5). The L"Ilpulses for stations, thous3nds, hundreds, tcr.s al!d units digits arc tra.!!Smittcd, incoming adv:a.r.cc 3Ild t3.lking selection, resetting registers, 3.nd set:dcr returns a.re all completed 35 described le tho precedi:ug pa.rggraph. 

ppor:1.tion Of The TimQ Measure ~ .... C.b:c-qi_t_.Qn_@J_Cc.Us..P (7.031 
79. The non-coin +~me oc3SU.re ar.d ala.r.!i circuit ftmctions as described ucder "Time !.ieasurc ,im ..Ua..rr:i" (1.12), with the ·followir..g exceptions. When tho register control switch enters positic.n 6, icdic~ting that the fourth digit of the nur.iber has been dialed. the SHS rcl.w opcrstcs il! a. circuit from bg,ttery .through its wir.di.ng, class cam G, c02!trol can D, st?";.:1.pped ter­minals 6 to 8 i:cclusivc ar.d. nc-4 brush, to grour.d en tho armature o-f tho RI.S rcley operated. If the timo measure svntch l::.as 3.dva.i::ccd from positions. but not beyond :i;>osition 11, tho T:H :relay ope:rates in a circuit through the SKS rcley operated, to grou.11d on the ~ture of the :i\ilSL rcli;w normal. there­by a.dv3.l;Cing th-:i time measui·c switch to position 12. The 'lli.l. relay releases whcm tho 3witch advances from position 11 if tho Sl<S relay has not by this time baon released. The Sls."S relay bar- not rcloascd unless tile BC switch t.a.s advanced to position 9. Ii:. posi tior 1 '_ wi til the· SKS rcla;y operated, a cir­cuit is closed from battery tb?-ough the STP ma.gr.ct, tho SKS rel~ o!)or3.ted, contxts of the 149wH intcrru.~tor, str~ppcd teminals 12 to 15 inclusive a.txi li-5 brush, ~he ?.lS relay operated, to ground thrcmgh the nu ~d MSL releys normal~ adv.:tncir..g tho switch ono etep ca.ch time tho intc-rruptcr makes :md brceiks contact. When the switch enters position 16, ti.."':le sufficient for the dis.ling of tLc stations digit h:lS elapsed. 
80. In c.ese the stations digit has boon di:lJ.cd before the tirle mcacurc switch .enters position 16, tbo 3II register is adva.icecd, thereby advar.cii:g tho BC switch to position 9 as described under "Direct Roley Call lr:dica.tor 11 

( 7 .01} • Ill C!:1.be the st.4tior.s digit t.as not been d la.l-'.id whcr. the; time measure swi ten outers position. 16, the RC switch is 3.dv.:.r.ocd to position 9 in a. circuit tr..rougb the RC-2 brusn 3,m str3ppod tel'l?l.inals 2 to 8 ir.clusive, tl:.rougn te?mina.l 16 and the M-5 brus!l, :£ rol!W opcrg,ted, to groum thrcugh t:::.e T1U am. i:~L relays nom:u. I~ either case t:..io sxs rolfiiV releases, the time measure circuit contmuos to i'Unctio~ as described w:dcr 11Tlrae Mc~c 1)..'1d .tile.rm" (1.12). 

81 The coi:c lieudcr time mo:3:iure and a.l3?'m circuirr :functions as des­cribed under 11Establishirg the Com:oction" (2.01) with the following ex­ceptions. The SIJS relay opera.tes ss described u=der "~imo Moa.sure and ,Uar:n". If the time measure switch ha.s ad.v..mccd from position 4, but not bcyoi!.:I. p,:>sitiou a. w:::icn the S.i{S rclau, operates, a. circuit is closed, in 

' 
• 

.. 

• 
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which th e  TEA re la y  o p e ra te s , through th e  M«3 Brush and strap p ed  te rm in a ls  
5 to  8 in c lu s iv e , th e  SKS re la y  o p e ra ted , to  ground th rough  C and iS L - l  re -  
lay s  norm al. The o p e ra tio n  of the  TEA c lo se s  a c i r c u i t  through the STP 
magnet and tn e  TEIa re la y  o p e ra ted , advancing the switch. to  p o s i t io n  9 ,  The 
Till ro lsy  re le a se s  when th e  sw itch  advances from p o s it io n  8 i f  th e  SKS 
re la y  has n o t By th a t  tim e r e le a s e d .  The SKS re la y  has n o t re le a s e d , u n le ss  
the  RC sw itch  has advanced to  p o s i t io n  9 , in  p o s i t io n  9 ,  w ith  th e  SKS re ­
l y  o p e ra ted , a  c i r c u i t  is  c lo sed  from "battery through th e  w inding of th e  
oTP magnet, c o n ta c ts  of th e  149-H in te r r u p te r ,  th e  SKS re la y  o p e ra ted , 
s trap p ed  te rm in a ls  9 to  12 in c lu s iv e  and M-5 b ru sh , th e  TM.t re la y  norm al, 

ho ES re lay  o p e ra ted , to  ground through th e  C and MSL-1 re la y s  norm al,
vanning th e  sw itch  one s to p  each, tim e tho in te r r u p te r  makes and b reaks 

c o n ta c t .

me

82, When the sw itch  e n te rs  p o s i t io n  13, tim e s u f f i c i e n t  fo r  th e  
d ia I t z g  o f th e  s t a t i o n ’s d ig i t  has e lap sed . In  case  th e  s ta t io n s  d ig i t  
has been d ia le d  b e fo re  th e  tim e measure sw itch e n te rs  p o s i t io n  13, th e  
R0 sw itch  has advanced to  p o s i t io n  9 as d e sc rib ed  under "D ire c t Relay G a ll 
In d ic a to r” (7.01) . I f  th e  s ta t io n s  d ig i t  lias no t been d ia le d  when th e  tira 
measure sw itch  e n te rs  p o s i t io n  I ? , the  RC sw itch  i s  advanced to  p o s i t io n  9 
in  a c i r c u i t  through tn e  RC-2 brush and s trap p ed  te rm in a ls  2 to  8 i ix lu s iv e ,  
te rm in a l 13 and th e  M-5 b ru sh , b re a k  c o n tac t of th e  E l i  r e la y ,  th e  MS re -  
l^y o p e ra ted , to  ground through th e  o and jcsjl-x ro la y s  n o rn a l«

83. In  e i th e r  case  th e  SKS re la y  re le a s e s  when th e  RC sw itch  advances 
from p o s it io n  8 , With tne  SKS re la y  re le a se d , th e  t in e  measure sw itch  
co n tin u es  to  fu n c tio n  as desc rib ed  under "E s ta b lish in g  tn e  Connection" (2 .0 1 ) .

HiT fie t  aPTd.. Tandem .R,C . 1^ .Numbers More 9 ,999__(7 ,04\

, 84‘ 0n a o a l1  t0  a manual s t a t i o n ,  v ia .  e i th e r  d i r e c t  o r tandem RCi 
fo r  a  number g re a te r  th an  9995, the sender fu n c tio n s  as d esc rib ed  under 
"D ire c t Relay C a ll In d ic a to r"  (7*01) fo r  d i r e c t  and as d esc rib ed  under 
•Tandem Relay C all In d ic a to r"  (7.02) fo r  tandem o p e ra tio n , w ith  th e  fo llow ­
ing  e x ce p tio n s . For numbers more than  9,999 th e  d ia l in g  o f th e  f i f t h  d i - i t  
s e ts  the  SH r e g i s t e r  and advances th e  EG sw itch  to  p o s it io n  7 Tf
i s  in  an o f f ic e  w ith  no p a rty  l in e s ,  the  advance o f A l l  S H 'r l g i s ^ r  c lo se s  a°” 
c i r c u i t  from b a t te iy  through th e  w inding o f th e  OT re la v  \
1 to  0 in c lu s iv e  and SH-2 b ru sh , 0 te rm in a l and
Th-2 b ru sh , lead  4 , to rm ina! and Tl-SD b rush , th e  BA re la y  normal, to  .round  
on th e  arm ature of the  HIS re la y  o p e ra ted , o p e ra tin g  the  OT re la y !

„ J P *  ?f . the  ®ta t io r - is  iG a* o f f ic e  w ith  p a rty  l in e s ,  th e  advance of 
th e  SH r e g i s t e r  c lo se s  a  c i r c u i t  to  ground through the  w inding of th e  A  
r e l s y ,  and Tl-SD t r a n s la to r  te rm in a l and b ru sh , as j u s t  d e s c r ib e  t eA er,t 
th a t  i t  p asses through te rm in a l 0 and the  K-4 i r u s h ,  t “ l t d  to  
ffi-4  b ru sh , and over load 2 .  The OT re la y  locks tc  ground on th e A rm .tu rn  
of th e  TS-2 re la y  o p e ra ted . The o p e ra tio n  o f th e  OT re la y  in  e i th e r  
ease  c lo se s  a  c i r c u i t  from b a tte ry  through th e  w indings o f the  CL re la v  
ana c la s s  sw itch  H-3 magnet in  p a r a l l e l ,  c la s s  cam D, th e  OT ro ’ av o l f r .  
a to d , to  ground on the  arm ature of th e  TS-a. re la y  o p e ra te d , - r d v i^ iA  the

' 
' • 

• 

• 
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which the T"~\. rel~ epcratcs, tllrough t,ic M-3 brush and str,;j.ppcd terminals 5 to 8 inclusive, t..11c SKS rel~ opcr:ltod, to grour..d tnrouf;,"l C and MSL-1 rc-13¥s normal. The o']X:r ..1.ti-.:,n ,:,f toe T:;.; l clc-s0s -" circuit through the STP magnet and tho 'DI:. rcl:,w opcratud, adv:i.nci11g the switch to position 9 • The '1'11\. rel~ rolcascs when the sv!itch 3dvanccs from position• 8 if the S.KS rel!J¥ has not by that time released •. The SKS r~ley has not rolcg.scd, unless the RC $Vii tch has 3dva1-.cod to position 9. In pc,s.i tion 9, with the S:KB ·rc­l~l opcrg,t·cd, 3, circuit is closed from battery tt~rough the winlhig of the STP ma.gr.ct, :contacts of the 149-H interrupter,· the SXS rel<W" oporatod, str3pped torminals 9 to 12 ir.clusivc am M-5 brush, the 'Thli. relqy normal • tl.11') ~ rcl<W operated. to er-J.und. .through the C and ?£L--l rola.Y's norm.al.. adva..cb~ tho switch one stop each. t1mo tho j.ntc,rruptcr n.q,lccs and br.:>aks contgct,. 

82. Whet. the switch enters position 13, tirne sufficient for tho dia.J b:g of tl'lc st.~1on's digit has ela;psed. In case th.) st='tior.s digit 
ha.S been dialed bOt'~c the time measure switch enters position 13i, tho RC switch ha.s adv~ed to posi ticn 9 as described ur.d.cr "~ircct Rel~ Call !Ildic:1-tor" (7 .01) • l:f tl-\c st.ltior.s digit has not beer. dialed when the time measure switch outers posithm 13~ th~ RC switc~ is adva.r:ccd to position 9 in a. circuit through tne RC-2 brush ~d str:1ppcd tcnni.l!als 2 to 8 i~lusive, tcnninsl 13 .and the M-5 brush. bro--tk c.:or.t.::r.et of the 'llH rel~, the Ml re-l~ operated, to grout1d through the c an.ct }'.l,_T,.l r,1la.vs nnr.na.1. 

83. In either case the SKS relay rclc;1.ses when the RC switch adv.:mccs frol!l position a. 'with t!ie SXS relay rcloascd, the tine r.ica.surc switch c-:>nti11ues to fUnction us described under 11F.st.:1..blist.ins ti1c Co1111cct10l!" (2.01). 

nir,.,ct :1.;cd, Tandem lLC....._r...__~l@r..Q~1Q.r_Q_'.i:ha..'l.__~~~9_l'L Q4L 

84. Or. a call to a nunual st~tior., vi~. citlicr direct or tar.den RCI 
' for .J. number gro3.tc!' than 999S, the so~1dcr fur.cti01$ as described u~cr "~ircct· Roley Call Ir.dic:;i.tor" (7 ~01) for diroct cu~ as dcscribc-d ui1der • 11Tar..dmn Rel8¥ C~ll Ir·dic::i.tor'' ( 7 .02 f for t:lr.dc.'!l opcr ..J.tion, with the follow-iug exceptions. For numbers t1oro than 9,999 the diali1)f; of the fifth digit sets the SH register ru'.d advar.~cs the RC switch to PQsition 7. If the st.3.tion is il"! an office with n-:> psrty 1::.ncs, the OO.V'll"'.Zc of the SH register closes a. circuit fr0m battery through the winding of the O'i' rd:w • strapped tormill3.ls l to O inclusive a.nd SH-2 brush, 0 temil-:.al :md !i-2 brush, tomina.l 1 !:md TH-2 brush, kad 4• terminal ar.d Tl-SD bru3h, the Rio rel~ normuJ., t,.;, .gr 01 u:1d on ti'.e armature of the RLS rcley opcr .... tcd, op~rg,ting tile OT rclaq. 

85. If tho station is in 3.11 offioo with 1>a.rty lir.os, the a.dva1100 of the SH register closes a circuit to ground through the windi11g of tho OT rclcy, and Tl-SD t1·a.nsla+.or terminal and brush, as just dcscribod, except that it p!::Sses through tcnn5.na.1 0 and t~,o H-4 br..ish, teminal l and the 
TH-4 brush. a.nd over load 2. The OT l"el.::liY locks tc ground on the ~turc of ~he TS· 2 reley opc:-2.t:xt. Tho opcr3.tion of tto C:lf relaor in ci tl1cr 
C3-'3C closes a circuit from battery through the windings of the CL rela_y and class switcl.. R-3 magnet i!! parallel.. class CaL'l D, tlic OT rel~ oper­ated, to ground Oll the a.rm:i.turt: of the w-a. rolau 01)Cr'l.tod • :i.d.Va.YICir.g tho 
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c la s s  sw itch  one s to p  to  p o s it io n  3 , 6 . 14 o r 17 «  w,rt
operative- th e  CT r  h m-  ̂ nT „ * 5 " 1 tne  CaSe roay bo and
vanoas. “ l-he advauoo o f t i t ' ^ t h ^ / , 0 T ' ° S wllon tIlc o l3 ss sw itch  ad-
3C sw itch  is  advanc 'd, ^rom p o s i t i d  ? to  £ a  =l r o u l t  in  which th e  
tra c e d  from  b a tte ry  h ^ E  re e ls  t a r e o *
m u ltip le  b reak  c o n ta c t of th e  RC magnet through th e  EC-2*brush ^ d ^  
S trapped te rm in a ls  2 to  8 in c lu s iv e ,  c o n ta c ts  o f c la s s  ®  H V ^ r ' 
re la y  norm al, c o n tro l can 0 , to  ground a t  th  . to  i „ C3rn H» ^  "
advance o f th e  c la so  sw itch nc-ia o * \ w ^S^l re la y  o p e ra ted . The
be tra n s m itte d  f i r s t  on a  d i r L t l  T l ^ T ^  t0
im m ediately fo llo w in g  th e  im pulses f o i  tandem S n s  on a  “ n l c l  
c^.11, in s te a d  of im pulses as c o n tro l le d  by t i e  s e t t  In -  n-e *,* rjTr̂ C 1 
■Hie c i r c u i t  c o n d itio n s  n ecessa ry  fo r  d is n la v in -  h *  I f  " I  ?ho SH re 6 i s t c r  
t r o l l e d  by- th e  s e t t i n g  o f the 5  r ^ i n o r  t ^ t v ,  * ** C0>>
tio n s  9 , 10, l l ,  and 12 o f th e  im pulser swiCh fo r  t h ^ d — ^ ° d *“  P° S i'  
c o n tro l le d  by th e  s e t t i n g  o f th e  H r e g i s t e r “' i i  p o s i t io n s *33 l l  *%* 
ai-d lo , f o r  th e  hundreds d i g i t ,  as c o n tro lle d  by*the so ttir< ~ ’a f g 15'  
ten s  r e g i s t e r ,  m  p o s itio n s  17, 18, 19, and 20 f o r  th  t n °
c o n tro l le d  by th e  s e t t i n g  o f th e  u n i t s ’’r e g l ^

d . 4» and f o r  th e  u n i ts  d ig i t  as c o n tro l le d  by t b e ^ o t t i a -  n f * r *  q£ 
r e g i s t e r ,  (a rc  SH-5) in  p o s i t io n s  5 , 6 , 7, and 8 . % of tne SH

HISCELLiE)US f 81 

Overflow C onditions ( 8 .01 ) 

d i s t r i c t  S e le c to r

L, SLR, and RLS r e la y s ,  fflio r o lo S o  r  1 “ “  SOndor
sw itch  to  p o s i t io n  9 as d e sc rib e d  under -R eturn  ^ Y * * ? 08 *
( l .U S ,  i f  n o t a lready  advanced to  th a t  m ° * 1 “
co n tin u es  to  advance to  tiro overflow  p o s l t« o r * 4 ” l3, tr*° d i s t r i c t  sw itch  
lead  VEST c au sin g  the o p e ra tio n  o f ”  i s  r ^ o d  from th e
H r e la y . in  p o s i t io n  9*a c i r c u i t '  Z Z i Z L f %V aBd th o  ^ lo a s *  of th 
re la y  norm al, te rm in a l 9 and EC-2 b ra sh "  to  h a t t  IT T * 1 througl1 
n e t ,  advancing th e  RC sw itch  to  P o s i t io n  0^ 30 raag-
tzor. 0 a  c i r c u i t  i s  c lo se d  from bat v f  r r a r h - * "  sw itch  in  p o s i-  
raagr-et, cam 0 , te rm in a l 0 and E0-1 brush S t *  !  l crdcr  c^ » l  R-4 
lay norm al, advancing th e  sen d e r c o n t r o l 's  -i t r h '  J‘lrougl1 tn ° Slit ro - 
o o n tro l sw itch  a d v a n c e  from e c s i t 'o -  f t - n  J 0 5 0 s i t i “ - 6 .  .is th e  
r e s e t  as d e sc rib e d  under S iis 'h e a d in g  l l J o s T ^ ^ n t f  6 * 1310 r e g i s te r s  a rc  
the EC sw itch  advances to  normal c * ’» i - - % b ! \ ,  Sul r ° S is te r s  normal

r - 91 as a° s o r i^  ^  ^ r itah toOiapa 2 * . The sen d e r sw itch  is  th e n  advanced to  ( 1 4 0) 1E P l ­
under " ta lk in g  S e le c t io n ” (1 .08 \ and r a tu ra  t
d e sc rib ed  under "Hoturn to  H o ra k ” ( l a O )  "  13 00mP ictod  as
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class switch O1~e stev to p<.)siti01~·3, 6, 14, vr 17 as the case may bo and opera.ting the CL r0lS¥. Tl'.e CL relay releases when the cl3.ss switch 3d­va.nccs. The :ldV:lllCC of the clas::; switch clooes a circuit in .which the ~C switch is 3dv31~cd from position 7 to position 9o This circuit is tr3.Ccd from bsttcry 44-E :::-osis t3.mo ai~ winli~ of the C'N-2 relc:w in multiple break co-ct~t of the RC magnet through the RC-2 brush a:?Jd strapped tcnnir.a.ls 2 to 8 i!~lusivc, contscts of class cam B, the CL relsy norr.13.l, control ca.~ o, to {;Tound at the 'IB-l rcl8if operated. The 3dv:ll!cc of the cl.'.lS!.' iw,itch causes impulses for the thousands digits to bu tra11smittcd first or. a direct R C ! c:ul, ar.d to be tr:i:tl~Soitted ir.rnodia.tely followi~ the impulses for ta.r.dcm te1'!6, on a ta.1'!dcn ROI call, il:ste9d of impulses as co1~trolled by tl:e settir..g of tho SH register. Tho circuit conditior.s necessary for displeying tho digit l, as· cou.­tro!led by the setti~ of t;10 TH register, am tiler~ csta.blishcd in -pos1-tior.s 9, 10, 11, ar.d 12 of the impulser switch, for tho di~it o, as 00111,rolled by the scttil':g of the H register, in posi ti~ 13, 14 1 15, aud 16, for the hurxlreds digit, as controlled by the sottins of the to~s register, i~ positions 17~ 18, 19, and 20, for the tcr.s digit, as coutrollcd by the setti1~ of the units register il1 positions 1, 2,- 3, a.r.d 4, and for tho u11i ts digit as controlled by the sot ting of the SH r-cgistor, (arc SH-5) in positior.s 5, 6, 7, ar.d a. 
]::;ISCRLL 'u"EDUS ( 81 

ov.:-!rflow Co,1di tions ( 8.01) 

J)istr--..ct S.::lcctnr (3.Cll; 

86. •·11th the sender in position 6 and the control switch ir. posi­tion 3, should th•:::i district s0lector go to tl1e overflew p:,sition duri11g trunk hlll!ti~, thu y.ilsir.g circuit is O:.)c11cd \'hle1: tl.e district •a.iva.1:cos· frcm. thu 11Sclcctio1! ·oeyo1~d•1 posi"tio1:, c::.usiug th~ release of the s.::ndcr L, SLR, .;ll:d R.LS rcl.3¥S. The rdc&Se of tho Sl.'il rel"\:{ ad.Vi:s.l..CCS the ac switch to p::>si tion 9 as described. under "Retu.rn to Fornal :i.ba1:do1:cd C3ll" (1.11), if 11ot aire.J.dy 3.dVj,,ttOd to that position. ..s the district switch co1:til:ucs t;o 3.d.va...~e to tho over.flow position ground is r1.:r.?oved fro::1 the lead 2-'EST causing th,:.i opcratior. of ti'::e '1'-1 rel~ a'Cd tho rcle:3.Sc of tho R rcley. 111 -position 9 3. circuit is closed fro":l grou11d through th..:..f
1 

rel~ norm2li terni11a.l 9 3.1-n :a.c-2 brush, to batt~ry t~1.ro-.igh the RC m<ib­net, 3,d:v~cil~ t,1e rtC swi'tch to '!?QSitio11 o. •/ith the RC switch 1c posi-tior. 0 J. circuit is closed frmn :,3.t y t~,_rough. ttie scr:cier co1T~rol R~4 mag,.1e t, ca.in C, termil'!r:1.l O .:mi RC-l brush, to bround through tnc SLR rc­ley 11orm<:l, adv.ancir4:; the sender control switch to !)OSition 5. .\S the CO!'!trol switch a.dv~:ce'3 f!"Or:i position 3 to :90sitio'.!! 5, the :rcg1.stors aro reset as descrfoed m:d.~r tl1.i:; headi11g {l .09) • rJith all registers Mr.n:1.l the RC tiwitch ad"Tm-:ces to normal cau::,i,g the scndc1· col':.trol switch to :ldvo.nce to norm31 as dcacri"!>cd u:.:1.cr "Return to No:rmr.il." ( 1.10) in pa.r.:i.­g-i·aph 22. 'Fn.e ser.der swit;ch is t~ell ad.V:'.41~ccd to :!or::ial as described under 11T3.lki~ Selection" (l~oa, and !'<.:turu to norm~ is completed as described ur.dcr "Returr. tc, Ncrm::il" (1.10}. 

' 
• 

• 
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O ffic  o 5 c lec  to r  {8 .0 j£ ) -

67. Should tho o f f ic e  s e le c to r  go to  overflow  d u rin g  tru n k  h u n tin g  
on a c a l l  to a  m echanical o f f ic e ,  re v e rse  b a t te ry  is  connected to  th-> 

luarnontal c i r c u i t ,  when th e  sender sw itch  e n te rs  p o s i t io n  12 "Trunk

p o l " iV ^ 0 1?  ° M 0  “ *  th0  sw itch  * M v lx o s ^
?.V i h  “-1 * f t f h  iE  P ^ ^ 'a P H  14, except th a t  th e  c u rre n t i s
1-  r “pp' ! 1 j° -‘^ c o t i o n .  In  p o s i t io n  14 th e  fundam ental c i r c u i t  4.  
ag a in  e .o sa c  through ti10 35’F and OKL r e la y s ,  as d e sc rib ed  in  Paragraph 
U ,  excep t th a t  the c u r r e n t  flows in  th e  o p p o site  d i r e c t io n  o u o ^ f t iS
6 ^ 0  ^ h r f w i r d ^ o 01* *ola* B: 54 °. 0F i r e l3 y . o p e ra ted , lo c k s ’ through i t s  
0f f r  J : ? L ' L f h ’f V ? ,  I* 3 a ra a tu ro  through th e  lower co n tac ts  
T~ , uP cra t*on  of tno  OFh re la y  c lo se s  a  c i r c u i t  in  which the
P  f 3 o p e ra te . The c i r c u i t  in  which th e  OV re la y  o J r a t e s
in  tra c e d  from b a tte ry  through i t s  w inding , c o n tro l  cam L S r  
C'*m j'-f MV ground tn reugh  th e  CFL re la y  o p o ra to . Tho 0V re la y  locks to  
ground through c o n tro l cam T, The o p e ra tio n  of th e  OV r e l a f c l ^ S  1 
h o m in g  c i r c u i t  Ihrougi-n-^e w inding o f  th e  01 r e la y ,  th e  OV re la y  opoiv 
u .u.- .c  ground through c o n tro l earn T. Tho o p e ra tio n  o f  tho 11 re la y

t h r e a d  from tho  0 co u n tin g  r e la y , through th e  IA re la y  0S r -  -
7? ~ °A -tfco STP ro la y o p e ra ted , to  ground through cam t

o j . - t , M - n o  0 coun ting  r e la y .  The o p e ra tio n  o f tho IA re la y  c lo se s* a  * 
b a tte ry  th rough  tho  w inding of the sender c o n t r S  R-4 magnet

^ \ Cc o r t r o l  e w ^ r ^  op? j7 to d '  to ^ o u n d  through the  cam H, a d ^ c - # •Lj-jS -no c o n tro l sw itch  to  p o s it io n  4.

tj-rnVt 8 ‘e n r t f  ° r  V * * ! '® *  834 ■a>T’ 1 r o l ^ s oporato  I s  a  c i r c u i t
7 , CaT 1  t0 th0 S3n3 S * ^ .  ««a lo ck  through th e  1OT re la v

c £ . r h *  i n  f̂ T̂I0 'JE ° T  ®* Ihe «*orat4t»  of too r e la y ,  (a)
S  U f f i o  I f  I w f re.ca.xipgtno SHP re lsy . and thus cau s in g  too o p e ra tio n  

J ; 0 £?, w>vi F° l o l ^ / s » c lo se s  a c i i o u i t  th rough c o n tro l cam C ad

V M U i0 n  5 * 834 <c > 3 C irc u i tf t  L  1Cb. ; f fo  m a t u r e ,  through sen d e r cam B, advancing th e  serder*
r o l r a s i r i -  ^ i f ?  o p e ra tio n  of th e  ..1TV re la y  opens th e  SO le a d ,
Vfuco Cauf as3e aav221C0 of th0 d i s t r i c t *  Tho 3d-"  c \  —  roxeases the  sender L r e la y .  The rrtoaao  o f r
r cxay re le a s e s  the  SLR and RL3 re la y s  r w  , oaSG of tno  L
p o s ir lo n  “4 the  opt T-• e i * WA° sp '* ^ h  so Vances from
the c i r c T .u 'i ^ c i . ^ n d  f-o m ^h n  f °  r ° - ays r e le a s e s .  In  p o s i t io n  15
T e s t-  u F s i  to  l e l o ^ o  ^ t o c  C - ^ h f ^ v ^ . r 4"  " O ffi0 °

r ? S  S : ^ 63'  thC SCr-dCr a4vs“ cs t0  P o s i t io n  i e . 'U V ^ c h b c f  i n ^ a -

t r l = t ® ‘r c & r :“ *0 i L S ^ n  r - f 0Iy t t r r fih th ° d iS-KS u . o s f  - : o.

w inding o f the 3 co u n tin g  r c h y  i h d ’p % h t  rv*v f  °n  1>3ttoly th - ou^ 1 th o  
K-c IA re try  norm al, sen d e r can  £  I  ®  f  V  c o n tro l cam

through can  I ,  '  ^  L» tho  S i i  r o l %T op era ted  to ground

' 
• 

• 
• t 

Office Selector (e.::nZl 

( 48 Pages J Pa(;e ~33. 
Issue l - BT-431770. 
J~m.ary 27, 1922. 

87. Sl•011·1,3 tho office scJ.0ctor go to overflow 1iuring trunk huntb~, on a ca.ii-·t.e ::-1 t.11::ct.r::n:.c.~~1 vffi.c".) 9 ·rovcrsc b~ttcry is coni:cctcd to the . fu!"•i~cdal circu!.t, y1:,,0n th,:i ~01:dor switch c1:tcrs positi'.Jll 12, "Trunk Tf!s.t 11
•• Tho T-0-ar.:a. 01 .:·0~-i::e or.,cl·a.tc ai'rl tile sender switch adv!:IXCcs to posBfo~ 11 ~ dcsc:·~ b0d i.D. p->.Y!lffra.ph 14, except that the curr0nt is 11~ t:10 opp~si~c .u·c.::cti~::.. In positio11 14 tho fund9.mcn·tal circuit is again 0l<;~,c. thr•:>ugi:. the 3':i'F a:r.d. OFL relays. as described iu par3gr1ph _ 1,1-. ~=r-;qlt t."'lst t!io c,F:r:cnt flews in tho opposite direction. operaticg ~t!\ ,h!! STP a::d OFL i·cl:3.ys c The OFL rela..v, operated, locks through its t,Lj,_j'.} cilr.l wir:ii1:g, to g•:ou~ci •.m its a.r::13.turc through the lower contacts of c=rn '{. T'nc oper:i.t~ or. of tho OFL re~ closes a circuit in which tho 1:. 9..~ v'f reb.ys operJ.!:o. The circuit in which the OV rel3iY opcra.tos ir:. t:.·?ced fro'IU 'bat t\)ry through its windir.g. CO!1trol cam L anc1· scndcz: Of.Ill K, 1,o sroard t~1:rcug!"'. +;r..c C FL rola., opera.to. Tho OV relcl8 locks to gi."o·u..d tbrou~ C:)r:t''!'.'1- t:'3.r.1 T. Tho c-pcration of tho OV re~ closes a hoB.'\.~3 cii·c~ut lhi-ot.gn ~c.: •.;imlir. 6 of the CI roley, the OV rol.8¥ opcr,.. a,f.c.~; -tc 5r~.:u:.i th1 .. ~i:.;;h. c0r.trnl c~.1 T. The OP-)ration of tho I.\. rolaur cr:n.::n~ts ti'>c· :c3.:i f:.·om tho O count:.1~g rewy, through tho IA rolaiy opor­a¥0d, n?~t:::.cts of 0~~ ~, ~ho ST? r~ley operate.a., to ground through cam 1. o:::. c,:' -ti:.g i..h') o t,;O•mtkg rcl,w. The vpor:iticr. of tho U rolGli)T closes a ~~r•-:•_i~ f-rc.-ro b3Uc::-y thr:)ll.c:-... ti'lo wJ.~dir.g of the sendor cor.trol R-4 magnet, COu:l .r,. ca.-n f:1, t::..o ':S: ::-01~.,~ o~r:.tccl., w ground through the cam H, advanc­:h~ t~"!C control switcn to po~it1on 4. 

88. Jn po~~t~on 4 tho .illY and .U>V-1 ~013¥s operate in a circui, tr=0i:,;l: c'.:'1.t~t,; l ca.'7: ''b t~ t~o G3lll::> gro:· • ' , e111 lock through the !\DV relay 01~ow~t~d, to gr:rvccl tJU'o·.1e-h C3."'.!l T. Toe upc:r.:i.t.;_on cf tnc ;i:iv relay, (a) cpc•.B ::ho liR lc..a.d., rc~ca::;~_116 t.-10 S~1P :::-clrJ a.nd t!:.Uf! cau:;ing the operation cf ·:..t:') EO enJ. FJ 1·0l:ws, r,; c]0ses a ci:..cait tr:·•ot1gh 0ont:rol cam C, ad­ve-.,,_;,:1g the contz::a s.·,.;,i~cl1 tc.:9:.s1t1011 5c :i.-1ri (c) c~.osos a circuit from gr.)uJ:.:l o-.:i U;s le.fl; a.I'ill.,1.tP.r-1), tl,ro·.igh r. c~dc.,· C!3t!l ~r oilv.:1:r:.~ing th;) sor.dcr s,.;d·ch t·J p.:.,fliti ()n Ll o ·r0.u 01)vr;.tio~1 o-..: tt.c :u;v rel e;J 01,.'-e:r.a the SC lead• r,:ill"',J.Sing tr1c f.':! !'c i.cy en.ii c::.i..si,-:g i;h<J a•l'J'~:1co of the cllstrict.. Tho ad­•.r.:;t.C.> cf -:'.!::!~ :l ➔.c.t•,•ict r~lc::i.sc::: t:1e e,en.!cr J, :.·clay. T.i1e r<?loaso of tho L r~j.ey rolca-3e:s tnQ B::.R a.cd BLS r0lays·. \"J1.m: tr.o 617~.t~h a.d'9a1x:cr. from :p:,~i c~.0u l·i~ the l~FL9 I:1~ •)9 Ba. &,nil FO ?'c)ay:5 rolcei..scs. In poE>ition 15 t,;,:- c:.rc:·.it i::i cl•.:s..::a. i' ... ·0m the Z'.i:P . .i.ni CJ.L re:1..ays, &E. d.csc.ribcd under "Office Tc~ ttt ( Les: to ir:s,u•c '\ihc r:!lc~so of ti:o CF!, ani Li. rol·,ws. \7itli tho IA ro::..r,y r~lc:ased, the sc:dc-:- ~1V!Uxics to p~••i tio-c .1.6. 33 d~sorib::)ci in para,­g-:c::.p:'l 1:, • 

89~ In position 1€- a circuit is cbse:i fror.i br,,ttery through the dis­trict L re'.lr.~,, ovc·r t.hc l,1ad FT, in v.-~ic':1. tho STP :r.c1i?~Y opo.!'~tos a.s dos-. cribec. ur..d.cr "~alli:ing selccti0n' 1 ( 1.09j in p-1.1•a!:'T.l?ih 20. \f.'.(t.l tho S'.)l:' :-:-c-­L:¥ 0rc..rs.tc1:, in D,is circ•.lit~ i~ closes a circuit fro~ b:i.ttory th:.·0ue,i the w:.r:dir-,s of th0 3 co-:mtii;; rclp:g, lv?.d r., th.:? OV -reJ.2.y opJra'.::Gd, c.:wt .. :ol C:k"'l N:, t}:.o IA rclrzy- normal, s.:ind0:.~ c~-n L, t:ho S'ff- r0l~• opcr.:1.tou to zi·c-,.ma. through carJ I. 
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“'0* -̂ s th e  d i s t r i c t  sw itch  advances, th e  STP re la y  is  in te rm it te n t ly  
s h o r t  c i r c u i te d  by ground in  the d i s t r i c t ,  connected  to  the lead  FT, th e re ­
by c au s in g  the a l te r n a te  re le a s e  and o p e ra tio n  o f th e  STP re la y  u n t i l  th e

l\° l a r ? 6 p o ra tc * The o r a t i o n  of th e  BO re la y  opera the fundam ental 
£ £ £ * •  r o l e a s n ^  the d i s t r i c t  L re la y ,  thus s to p p in g  th e  d i s t r i c t  in  th e
d '? r p 0VJ P°31'“io u . the  o p e ra tio n  from  th i s  p o in t on as d e sc rib ed  under 
" D is t r i c t  S e le c to r"  (8 .011) .  unaor

91 . Should ' the o f f ic e  s e le c to r  go to  overflow  on an BOX c a l l  tho 
o p e ra tio n  i s  a t j u s t  d e sc r ib e d , excep t th a t  th e  o p e ra tio n  of the  T(J and Cl 
re la y s  in  p o s it io n s  12 and 14 shunts th e  40-K r e s is ta n c e ,  as d e sc rib ed  under

Ir-d l0 a t?r ” (7 ,0 1 > • in  ° rd e r  to  o p e ra te  th e  m arginal p o la r iz e d  
rolaj/ in  th e  u is t/an t two w ire  o f f ic e  s e le c to r ,  i f  used*

JhiCQmiiig Sgleg to r  18.015; _

. ®2 , S h o ° p  too incoming s e le c to r  go to overflow , w ith  th e  s e rd o r  in
p o s i t io n  18 a rd  th e  c o n tro l sw itch  in  p o s i t io n  4 , th e  fundamental T f ! , , f t
c lo sed  f r o m b a ttc ry  and ground in  th e  Loom ing c l r c u L L L t g h t o e S T P ^ d
OF-a m  tho sender as d esc rib ed  f o r  f i n a l  b rush  s e le c t io n  in p a r^ ^ '-n h
l c ,  excep- th a t  tho flow o f c u rre n t i s  in  th e  o p p o s ite  d i r e c t io n .*  L e l)F B
r Kd ^-coming b belays opera to  in  a d d itio n  to  th e  STP r e la y ,  advancing: th e
incoming to  tho aw aitin g  tru n k  c lo su re  p o s i t io n .  (The p o L r iz e d  r e l t  in
too d i s ta n t  two w ire  o f f ic o ,  i f  u sed , a lso  opc—- t - s  <r th i s  - , - i n
in g  th e  s e le c to r  from tho -S e le c t io n  beyond- p o s i t io n  " tHo opl r c
o p e ra ted , locks through cam K to ground. The IA re la y  o p e ra te - to  t P l 7
ground« The OV re la y  o p e ra tes  in  a  c i r c u i t  th rough cam I ," c o n t r o l  cam 1 ° °
senttor cam K, to  ground through tho  make c o n ta c t of the OFL r e l 4  m t f r *
re la y  o p e ra te s , and the  OV re la y  locks in  a  c i r c u n  th L u tf  L  t v
o p e ra te d , to  ground through cam T. The operate  on"of r t a v  o L  ^
a c i r c u i t  in  which tho  0 co u n tin g  re la y  o p e ra tes  9S P  T  eSnr /G m o l o 0 O' s * -S D escribed Underse ie c to *  {8*012}, Tnc advance of th e  iuconm ^’ s - ln r  H v ' p  I  r
m ental c i r c u i t , , r e le a s in g  th e  STP re la y  ar* c a -" i« "  o °  n o  fUEda-
BO and FO r e la y s .  The o p e ra tio n  of the  Fo °T tho
the m  and JDT-1 re la y s  o p e ra te , through c e n t a l
Isy s  o p e ra ted , to  g round . Tho o p e ra tio n  o f t h -  r a F '  1A ^  30 r e "
le a d , and advances the c o n tro l  r o i t c h ' t o  p o s it io n  ^ l a y  ,opens tho 
■u>7 re la y  opens the  SO 'e a d  r g m . - r „ « , i Qf, , " ‘ Tue o p e ra tio n  o f tho 
of th e  d i s t r i c t  s e l e c to r ,  * ” ~ ^  ** 80 re la ^» f u s i n g  th e  advance

=t' 'vaPOo o f th e  d i s t r i c t  s e le c to r  re le a s e s  the 0, ^ , .  T „ 
i^ y , causing  the r e le a s e  o f tho  ShR «—1 p js  , „ i ™  «, ' . 0
-fflV-1 re la y  a lso  advances th e  senctei _ it7o0 p o ra tlo c  o f t i e  
0 , Bo, and Po re la y s  r e le a s e  when the  sw itch  advLc-^°<> * Th° 0?I,, IA» 
in  p o s i t io n  8 a  c i r c u i t  is  c lo sed  from l a L  I  I  “  P ^ i t i o n  18. 
la y , over load  FT, in  which th e  S-P ^ e lL  L —a f T  ^ f V * 0 ??8 t r i c t  1 rc ‘  
ing  s e le c tio n .. ( i . o 8 ) .  The o o u n t i n g ' r o ^ s ' ^ o ^ o ^ ^ d X ^ t  ” * ? * "  
advanced to  tho  overflow  p o s it io n  <uc d a  ' d i s t r i c t
(3*012) . The o p e ra tio n  . f f C0 3 o l«*>*"
S e le c to r"  (8*011) * L a° CL*-’-c2*ibud under “D is t r i c t

!
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90 • .is the dis•trict switch adv.'U'.ccs, the STP ?'cl~ is intermittently short circuit~d by groui:d in the district, councct~d to the lead FT, there-by causir:g the a.lterote relec.sc a-cd operation of tho STP rolay until the · JO ia,_no .Fv rol~·s 0pcr3,te. The opcr3,tion of the BO rcley opens the fum::imcmtal cir~ui t, ralo:u;il~ tho district L reley, th~s stopping the district in tho O't'erfloq p:>si•tion. The operation from this poit!t on ~ described ui:dcr 11::)istrict Selector" (8.011). 

91. Sh-:>ul~: the of!'ino selector go to overflow on 3ll RCI cell, the opcr:;,.t101; is ~ just described, except t.'1a.t the operation of the TG and CI. rcleys in Posit!.ozm 12 and 14 shunts ~he 40-K res1st3.Dce, as described under "Dircc't Rc'!ao, Call ll'xi:cator" (7 .61), in order to opera.to the ma.rgitnl pol.:u-izcd rcl:3¥ in the dist3Ilt·two wire ~£flee salcctor, if t:Scd. 

92. Should tile ir.co~il~ selector go to overflew, with the ser.dor in position 18 ~r.d the control switch in position 4, i'1c fucd311?cnta.l circuit is closed from battery and ground ir. the iucooi~g circuit through the STP and OFL rclGi'{s in tho sender as describ~:i f'Jr f1ml brush selection 111 paragraph 17, e.mopt that tho flow of C'll.:'rcnt ie ir. the oppos1 te dircc tion. The OFl, :.tnd ir.com!.?lg L :-cl:3¥s opcrato 1n addition to the STP reley, adva.11cil1g tho 11:~omir..g to tho 8.W3itir.g trunk closure position. (The pob.rizcd rel~ in tilO dist:i.nt 'f.WO wire office, if' used, alee opc?"stcs !.n this circuit, edva.uc­i:r-g tlic selector, frcrn the "Selection beyond" position ) • Tho OFL rcley • o~cra.tcd, locks t.'lrcugh c2m K tc grou1!d. 't'hc L\. relay oper~tcs to tho samo groun:lo The OV rel~ opor::itcs in a circuit th?-ougi: cam E, control cam L, soIY:lor earn K, t-::, gr0U?1.ci thr::>u.'.;h the :ca.kc cont3.et of tho OFL rclav. The er rel~, opo~~tce, and t~c OV ~Cli\v 'locks in~ oir.cuit through tho OV relay opO!'atod, to e,.·ou.nd t!1::-o~h C'?!!l T. Tho OJ;:3rat!on Of the I.\. r0l!;\Y closes a C.A.l'C'Uit in whlch tho O coW1ting rcby opo!"d.tcs, 9s oot;cribcu um.er "Oi'fico Selector" {8.0l2J. Tac ad.van~o of tne h:conir..g solccbr opens tho funia­mc~tal circuit~. releasing t.'1...: Si'P rcl&.y and oau::: 1ng tho ope1•~tior. o:f tho Bo and FO x-e).ays. ~'ho opor1tio?: of' the FO l'cl~r c lo~ es a. c ircui t
0 

in \.\h1ch tho ,IDTJ and .iDV-1 :-olcys opvr~to., t.lu-ough co:nt:-ol er. ~; t-:ic Ia aod PO rc­leys operated, to groum. Tho c-per .ltioc of tho .lDV-:i rdey ,opens the FR lea.cl, and ed.v.::e:ccs th~ co1~trcl switch t~ position 5. ~le opcr..1.tion of tho ,wV rcl:ly op.)r..s t~o SC lead., rc:;.oac"-l::8' tho SC rcley, C3.Using tho adv.:llleo of the eist~ir.t selector. 

9?. Tho a.c.v3~cc of tno dist~ict aolcctor rvloaccs the sondor L rc-1::zy, causir.g the rvloa$C of tho SIB n~~ PJ.S rola.yc. T~o operation of the iD'l-1 relay G!so J.dv·1nc~s the scrne1 :.. .. itch to p:,si tion a. The OFL, IA. o, Bo~ a.'ld Fo rcl~·s rclcssc ·,vhen the switch sri.v.mccs from p.)Sition 1a. In position 8 a circuit js clO$ed from battery through thv district L rc-13¥, over lo'?.tl rT, in which tn~ S'!'P rel==11 ope::.·a.tcs as described l:JJdcr •iTalk­ing ::ielcctior." {l.08),. ~e countir~ rc~s a1·c operated at:.d tho district adv3llCc-d to t.ao overflow p')Sitio!l, as described uticr "Cffico Selector' (~,.012) • Tho opo:-3.tion fr:,m this PJint on is as described under ''District Salce tor" ( 8 .011) • 

' 
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PrelxiTiiiiarv P u ls e . (8 .02!

94 . Should one p re lim in a ry  p u lse  "be tra n sm itte d  over th e  p u ls in g  c i r ­
c u i t  b e fo re  d ia l in g ,  due to  a c c id e n ta l d ia l in g  or any o th e r  temporary open 
c i r c u i t ,  the  A r e g i s t e r  i s  advanced to  te rm in a l 1 , c lo s in g  a c i r c u i t ,  in  
which the. PP re la y  o p e ra te s , from b a t t e r y ,  the  HA re la y  norm al, 1000 ohm 
w inding o f . th e  PP. r e la y ,  te rm in a l 1 and A-4 b ru sh , th e  BA re la y  norm al, to  
ground through the  RLS' re la y  o p e ra te d . The EC magnet and th e  OIf-2 re la y  
ho ld  in  a  c i r c u i t  th rough  te rm in a l 1 and A-6 b ru sh , th e  SSR re la y  norm al, 
to  ground th rough  th e  RLS re la y  o p e ra ted , thus p rev en tin g  th e  advance o f 
th e  EC sw itch  from norm al. W ith th e  PP re la y  o p e ra ted , when th e  L re la y  
nex t r e le a s e s ,  a  c i r c u i t  is  c lo sed  from b a t te r y  through one w inding of th e  
0H~^ re la y  in  p a r a l l e l  w ith  th e  58 ohm r e s is ta n c e ,  5 ohm w inding and make 
c o n ta c t of th e  PP re la y ,  normal te rm in a l and EC-6 b ru sh , w inding of th e  
RA r e la y ,  th e  RLS re la y ,  th e  L re la y  norm al, to  ground through th e  T r e ­
lay  o p e ra ted , o p e ra tin g  th e  RA re la y  and thus opening th e  c i r c u i t  through
th e  1000 ohm winding of th e  PP r e la y .  The PP re la y  ho ld s  through i t s  5
ohm w inding u n t i l  th e  L re la y  r e o p e ra te s .  The RA re la y  holds d u rin g  th e  
s e r ie s  of im pulses co rrespond ing  to  tho f i r s t  d i g i t .  Tho PP re la y  re le a s e d ,

' when th e  L re la y  o p e ra te s , a f t e r  th e  r e c e ip t  of th e  f i r s t  im pulse of th e  
s e r ie s  c lo s in g  th e  c i r c u i t  th re a g i th e  A r e g i s t e r  m agnet, as d e sc rib ed  under 
" S e t t in g  R egisters."  (1 .0 2 ) .  Tho second p u lse  of tho  s e r ie s  then advances
th e  A r e g i s t e r  from p o s i t io n  1 to  p o s i t io n  2 , and from  th i s  p o in t on th e
c i r c u i t  fu n c tio n s  in  th e  r e g u la r  manner. I f  th e re  were only one p u lse  a  
second tim e, th e  r e le a s e  of th e  RA re la y  c lo se s  a  c i r c u i t  th rough"the  1000 
ohm w inding o f  tho  PP r e la y ,  as b e fo re  d e sc r ib e d , and OR-2 re la y  and EC 
magnet --emair en erg ized , p rev en tin g  th e  advance of th e  Be sw itc h . This 
o p e ra tio n  is  rep ea ted  u n t i l  more than  or.' p u lse  is  re c e iv e d .

Rel.oase. Of_Tho Sonder_grpnLPerm epient_S^ . (6 .03)

9 5 , .  I f  tho sender m onito ring  lamp l ig h ts  to  in d ic a te  a  perra*ne"t 
s ig n a l  c o n d itio n .a s  d esc rib ed  under "Time Measure And Alarm" {1.123 f o r  
a  non-co in  sen d e r, the  p lug  of the  m onito ring  o p e ra to r ’s  co rd  i s i n s e r t e d  
in  fco  best Jack * ,  o p o ra tie g  too  ESX> re la y  in  a  c i r c u i t  on
>ho sxeeve of the c o rd , Tho o p e ra tio n  o f the  JBL r e la y  d isco n n ec ts  th e  

and r in g  of th e  l in e  from th e  sen d er L r e la y ,  and connects i t s  non- 
xncnchive winding ac ro ss  th e  L re la y  to  ho ld ' i t  opera ted  to  p reven t a* 
h w : -  d isco n n ec t. Tine l in e  is  then  connected  to  the  t i p  and r in g  of the  
core, c i r c u i t .  To re le a s e  th e  sender th e  p lug  of the  cord  i s  in s e r te d  in  
ana xmmealately removes from th e  ja c k  118, o p e ra tin g  th e  SSR ro ia v .  The 
o p e ra tio n  of th e  SSR re la y  c lo se s  a lo ck ing  c i r c u i t  to  ground through the 
T roxay operaxed, and c lo se s  - a c i r c u i t  from ground th e  RtS and SSH re 13vs 
o p e ra te d , a rd  I te rm in a ls  of th^B O -2 t e s 6 , to  b a ttg ry  through tho w iA -  
n .0 i-f t-no xau m a-not, aayancxng th e  EG sw itch  to  p o s i t io n  2 .  The ST re la y  
now o p e ra tes  and locks as desc rib ed  under "T ra n s la tio n "  (1 .C 3 ).  The 
t r a n s la to r  r o ta te s  as d e sc rib e d  in  paragraph 6 u n t i l  th e  h u n tin g  b rash  
fi.nas the  term inal, on *che Tl«3 a rc , to  which ground th e  RLS and nsp- re lay s  
o p e ra ted , i s  connected, over load B . The TS-1 and.TA~2 re la y s  o n e ra te  
and th e  t r a n s la to r  i s  s to p p ed , in  a  p o s i t io n  In which th e  SSA re la y  oner- 
a t e s .  The c i r c u i t  in  which th e  SSA re la y  o p e ra te s , in tra c e d  from b a tte ry  
tn ro rg n  i t s  w inding, te rm in a l «nd c o n ta c t of the  5£~C1 xro, to ground thiymph

' 
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• • 94. Sh,;:,u1d oric preli~imll'y pulse bj) tra.nsr:iit.tcd. ov:cr the p.2lsing eil'­
cui t "ccforc di.:.lir:g, duo to accidental dialil"'.g or a:ny other temporary open 
cir~ui t, the .:.. re{;istor is advanced to terminal 1,. clos,i~ a. ci:rcui t, in 
which tn.o. PP rcl3,Y opc'.F-.:J.tcs, from battery, ~c R:\. re).~ normal, 1000 ohm 
wi1~d.h1g of. 1-0c PR rcla;:,,, tc:rmir.a.l 1 and A~4 brush, the RA rela_y no~al, to 
ground tq.rough t~c ru.s· rel~ opcra.tod~ The RC_ magcet a.nd tµe ON-2 relay 
hold j,n: a. Gir~ui t through terminal 1 ar".d .l-6 brush, the SSR rcley nornl3.l• 
to gromxl through the RIS relay operated, thus prcvcnti1-:g the adv.:1.nce of 
the RC sv1itch fr'.)m normel.. \/itn tho P? rel~ operated, when ~he L rolao, 
next rc1eas.es·• a. circuit is clescii • from brittcry through 01~0 windi~.g of tho 
O?:r•Z rcley in pa~~llcl with the 58 ohm rcs'istancc·, 5 Oh.'J.Vl1Ddi:ug and .make 
cont~ct of tho ?.? rcla;r • normal terminal and BC-6 _brush, winding of the 
R:l. rd~:,. the !<LS reia;,·, the L relt1¥ no:rmal, to gr.ound through tho T re-
1.ey 01-,..J:·atud, opora.~i'Dg the RA relay and thus opening tho circuit thr00€,il 
the ~!.0')0 o:am wi ndir.g of the PP relay. Tho PP rcll:W holds through its 5 
ohm wiun.!;.;g until tho L rel~ :rcope:ratcs. Tho lLl. rel!\)1 holds durir.g tho 

, sc1•i0s of it?:pulses corrcspc~di~g to t.li.o first,. digit. Tho PP rel~ rclo:ased• 
• wne:n the r, i-eJ.~T operates, after tho rcco'ipt of ·tho first impulse of tho 

seri(!S clo~ing t.ho circuit thrwgb. the .\ register ffiao"'l'lot, as described Ulldor 
"Sctth1g_ R.Jgiste::-s.'1 ( 1.02) • Tho second p_u;J.so of tho serios then aov::.incos 
tl,e A rc&i~to1· f:i.'om positicn l to position 2, and from this point on the 
c'~1•~1J.it f,·.-:ct.i.c!'.s in the :-cgul.3.r manoor, • If thor~ wore on'!¥ ono pulso a · 
soc0:nd t!..ne, tb.c roloa..qo of tho RA .rel~ closes a circuit through tho lOCO 
o:hn, wiul'i.i,_~ 6? t!lo PP re:1-:i.y, as boforc described, and oN ... 2 relay :ar.:d 1iO 
m?..gn,:,t -cm:-in cncrgizo1t ;>rcvon~ir.g t;10 adva,.".Co of tho ~ switch. ~'his 
oper1.tl':....i is :t-op,33.tcd until more thal: o::-.' p.ilsc ie rooeivpd. 

Rc~.!'lasc Of Tho Scr..dcr Frori Pcr.t1a11ent SJ,g_r..a.l ~<.,nciiti9ps. (8.0~) 

95 •. If tho sender mo11Ho:rir..g ia!?!p lights to jr.dJ C3.tc a penn9.nmt 
sigml ~on:lit~on:e.s C1.c~cribc;d unacr "Ti.r.i.c ~10.-~J::.--e .lnd kb.rm'' (1.12} for 
a. no:1-cJir. sc;;dcr!' the 111;.ig of the moni tori:nr:; 0:-,c:r.2.tor 'a cord is inserted 
il~ t:10 ~cs t jack JJ.\1 c-wr.J.tir"5 the l13L 2'u1::i.y :.n a c irc!1H from b.attC'ry on 
the f>L.y:vc cf tho cord,, 'l1ho oper::s.tio:n of the .,ISL :ro12y discom!ccts the 
tip 3-T'd ri11e; of the ~inc fr•.)m the send.er L .'!:'C-l;l;Y, .1p.d. c:,m~xt 5 • its noi:­
inC:::.1Q.ti vc wind.iDg .a.croos the 1 roley. ·co hoJ.d. i ~ or:eratcd to p-cve11t a 
:f:,.:v: Hscor~cct. 'lb.c li!lc is then conl::cct:id to the t.ip and rir.g of the 
cc-,rt.:. c:i.::-cu5 t. '110 rclc3Se the ser..dcr the plug of tb.c cord in ili.scrtcd in 
a.1:d J.mncd.i:ito~,.y rcmovcu from the jack 1rn, 09cr'.J.::in6 . tr.a SSR relay. 'I!h.o 
opo-r""tion of ·chc SS:3 re>l3i'f ckscs a lockirg c.lrC'J,i t to ~rou:cd. through tho 
T ro°J,ay opc::-3,t,cd, and c}.osos • a. ci~•cui t f:rom gra;;nd the Rr-R a:r:ii SSH: rcl~,s 
opcr ..;1,ted, and I tcr:r!!.r.als of th-~ RG-2 br1.!sh, to b"l.~tc:r.y thro~:. tho wke.­
i1~g c-f the R..:: magnot, ad?c'U!Cing thu .F.C svrit_;h to position 2. Pile ST rcJ.cy 
~cw cpc::-atns A.nd locl!"..s es d:.:t·cr:-..r-cd u:::oo:L' ,;Trrulsla.-t:i01-: 11 ( l.C:5),. Tho 
t:r;.1;1sb.-:-or rot~tcs as u.i::">cr~bcri j,,1 p::i:ra3r~.;,:h 6 until t..t:i.o huntj_11g 1,rash 
finc'ls the tcnnin~. on the Tl-S a·c~.. to which ground th c fJ..S a'1d f.}S:P. rel::ws 
opo:-a.tcd, is c.o?.e~t~, ove:r lo~.d .B_. T:1.:? :rs-1 a:nd. ·.r;~-2 I'::))~s o-;-cra.tc 
3l'!d tac tr:.insJ.ator is stopp0d, i!1 a positi'c)?1 iu which the ~SA rciJ.;zy oper­
ates• The c:i.rcu5.t iu v.hi.c.'!'l ~'lo SS t r0ley opcratos., i~ tr:'.lecd frcr.1 battery 
thr-01·~h --~-t~~ wil~i~,. tc,ni1~J. .~d contact _of _tr." 'l.~-•;;L •:re·. to eronnd tJH'J,u.;:li 
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th e  OT re la y  normal and th e  TS-2 re la y  o p e ra ted . The SS/i re la y  op era ted  
c lo se s  a  c i r c u i t ,  in  which th e  CL re la y  o p e ra te s , and in  which th e  c la s s  
sw itch  advances to  p o s i t io n  10. The TS-1 and TS-2 r e la y s ,  o p e ra ted , fu n c tio n  
as d e sc rib ed  under "T ra n s la tio n "  (1 .0 3 )•

96 . v/hen th e  CL re la y  r e le a s e s  as th e  sw itch  advances from p o s it io n  
9 , and th e  EC sw itch  advances from p o s it io n  2 to  p o s it io n  9, as d e sc rib ed  
under "G all To Zero O perator" (4) . The s e t t in g  of the  t r a n s la to r  causes 
d i s t r i c t  and o f f ic e  s e le c t io n s  to  be made, such th a t  th e  l in e  is  connected 
to  a  "permanent s ig n a l  tru n k ” to  th e  tro u b le  d esk . From th is  p o in t on 
th e  o p e ra tio n  o f the  sender c i r c u i t  i s  as d e sc rib ed  under "C a ll To Zero 
O perator" (4) . . When th e  M re la y  re le a s e s  th e  TKA-relay o p e ra tes  in  a  c i r ­
c u i t  from b a t te ry  through i t s  w inding, s trap p ed  te rm in a ls  1 to  21 in c lu s iv e  
and K -l -brush, to  ground through th e  IS  re la y  norm al. The o p e ra tio n  of th e  
TM1 re la y  c lo se s  a  c i r c u i t  from b a t te ry  through th e  w inding and b reak  con­
ta c t  of th e  s tep p in g  m agnet, the  TMA re la y  o p e ra ted , to  the  same ground * 
advancing th e  tim e measure sw itch  to  norm al. The M l  re la y  re le a s e s  when 
the  .Sffi tch  advanc es f  rom p o s it io n  21 .

97, For a  permanent s ig n a l-c o n d it io n  as d esc rib ed  under " E s ta b lish in g  
the  C onnection" (2 .01) fo r  a  c o in  sen d e r, th e  MSL-1 re la y  onera tos and 
fu n c tio n s  as d e sc rib e d  f o r  the  i'SL re la y  in  the  p reced ing  p a rag rap h . In  
ruj.easj.r_g th e  sender th e  SSR re la y  o p e ra tes  and locks and tn e  k j sw itch  ad­
vances to  p o s i t io n  2 as d esc rib ed  under "P re lim in ary  P u lse" ( 8 , 02) ,  The
ST re la y  o p e ra te s , t r a n s la t io n  i s  com pleted, th e  S3A re lay , o p e ra tes  
and tno c la s s  sw itch  i s  advances to  p o s i t io n  10, a l l  as d esc rib ed  in  th e  
p^ece^ing p arag rap h . The Cy re la y  a lso  o p e ra tes  as d esc rib ed  under "G all 
nm oCr° 0porat'orM thereby  p rev en tin g  th e  o p e ra tio n  of th e  CT-1  and

I  ro iay s  vfcen th e  tim e measure sw itch  advances to  norm al. The EC sw itch  
Â Var'2 eSHf r ? ^ p0Sit:L0n 2 to  P°s i t i o n  5 as d esc rib ed  under "G all to  Zero 
«nGna t +r  4 ‘ A t r m k  a t  thc  troul>l0 desk is  s e le c te d  as d e sc rib ed  under 
~ ? l L t0 J ' 7r° O porator" W  th o  TIB re la y  re le a s e s  the Urne measure
°Wj‘twh °'dvTd'ncos t0  norraal as d esc rib ed  under "P re lim inary  pu lse"  (8 .02) .

R e lea se  o f S tuck  Send.^ •/ 8 .04-T

d i a l i n g l o n d i t  io n  to in d ic a te  a  p a r t i a l
Measure And Alarm" (1.12) f o r  a
" E s ta b lish in g  the Connection" t?  0Vf o r  r A A  1  d e sc rib ed  under
m o n ito ring  o p e ra to r 's  cord i s  in n e r i / t h e  A s ^ j a c k  T A n f l h f  “i °

co°5et°cde r1he:  Pf aeraP11 47> “  t r L l a t i o ^ a X f i o e a
graph's bu t i f  t -r o *ea8.ea 48 d e sc rib ed  in  the  two p reced ing  p a ra .
S i  i f  in c t S " a^ ™ \ A ° b ° T 1Ct0d’ to ° S 3 i r e l ^ ‘ doos n o t
sw itch  w i l l  then  b e ' t n l o A u o n l  or " p o s ^ L f - n T ^ I " i* * 40* “ o l
o p e ra tes  as d esc rib ed  under ^ , 1 ”  £ Z * ~ b  i  m °“  toe  SSS ro la ^ 
C ondition" in  paragraph  47 . Inc V 0  r e W  o n t l f ,  P° ? Banent S le n a l
i t s  w inding c o n tro l  c«m tj th “  = £ * , ! ■ ^  P° r f tcS “  a  o i r a u i t  through 
to  ground th r o n g  c e n t a l  ca^  u a  1%  ? * * * ? •  ttlc  SS l  r < ^  norm al,
arm ature of th e  T looks  t0  STOW' d on. ; . ra u ,y  -p e -a to a . The o p e ra tio n  of th e  LV/O re la y  sh o r t
O a .cu -.s  th e  Winding o f ,  and th e re fo re  r e le a s e s ,  fee 3C re la y  a^d causes
the  re le a s e  of th e  d i s t r i c t  D r e la y .  D i s t r i c t  group s e l A u A ^ o - u l T
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the o'l.' rcl::cy normal a.nd tho '1'6-2 rcla..v operated. The SS,i. rcl<W oper3,tod t closes a circuit, in which the CL rcl3Y opcr~tcs, 3.lld in which the class switch adv:mces to posi tior. 10. The 'l'S-1 a.nci 'IS-2 rol.cys, operated; fu.nc tion as dos.c:ribod under "Translation" ( 1.0~) • 

96. flbcn the CL rclaor rclt.1""8~S .as the ~witch ~v.:111ccs from Position 
9~ ar.d tu0 ro switch .adv:1nces from position 2 to positior. 9, as described under "Call To Zero Opcra.~cr" ( 4) • The scttl!lg of .~he translator C3.USeS district :a.m office selections to· bo mado, such tha.t the _.line is ·~onncctcd 
to a. "perma.1101:t signal trllllk" to t::lo troublo desk. From ~his point on • the opora.tion of t1-,.o sender circui.t is ~ dcsc_:ribed under "Call To Zero Opera.tor" ( 4} • ·t;lh,:,11 the M re~r:w releases the Tl.!.A -rolaa, operates in a cir-cui t from battery through its wind,ing, strapped terminals 1 to 21 11'1clusive 
and i:i-l -bru5;3, to gro.i.nd through th.o ~ rel<W normal. The opora.tion of the 
TlH relay closes a circuit from b3,t;tcry through the winding a!ld break con• tact of the stepping ma.gnot, the 'Il'H. rcley operated, to the same ground advancing the tir.:e inoasur.:i s,-iitch to normal. The 'l.,.H rel3'Y roloascs when tho.switch advances from po~itiou 21. • 

97, For a permanent sign.lL.cond1tion as described undor "Establishing the Connection" (2.01) for a. coin' sender, tho l'.5L-l rel.w ~rocri;i.tos a.nd functions as dcseribcd for tho M3L relay in the preccdil'.lt, -,.J.r~:i}il. ·In 
rclcasir..g the scr:der tr-c SSR rc!9¥ OJY.?ra.tes and locks and 'l;U.C .Kv SWJ tc-h ad­VEJl~es to position 2 as dcscdb0d under "Preliminary Pulse" ( 8.02). T:'lc 
ST rel~ operates, tra.nsls.tion is completed, the SS.i rol.:iu. cpera.tes, 
::md. t.-ie cla3s switch is 3L!v3J1Ces to position 10, all as described. in the preceding paragrap;1. Tho CN rola;y also opora.tes as dosc1·ibcd under 11Call To Zero Opera.tor" ( 4), thnreby -,rcveutir.g the opo:::-dtion of the CT .. 1 a.!!d 
CT-2 r0la.vs whCJ! the t:.mo mcasu!'c zwi tch advaz:~ea to normal. The RC switch advru:ces from posi t:.on 2 to position 9 as described urd.:ir "Call to Zero 
oper~tor" ( 4} • ,\ tr 1.mk u.t the trouble desk is se!octcd :as described under "Ca.11 to Z,.•r~ Opera.tor" ( 4} • r1b.cn the 1~ re!.:w r<Jleases t.l:l.e time measure switch e,d-v:::1.uces to no!'rna.l as ciescritcd under ''Pl•cl:imiua.ry Pulse" ( 8 .02). 

Jlclcasc of' stt.,.ck Scr.dc:r !8.04, 

98. In case the sonder mor:.itoriug lamp li{;hts to indicate a pa.rti~l dialing conditiou 01· a stuck sm:6.e.r COI!ditio!!, as c.escribcd under 11i 1imo 
Measure uld :'...:i.arm" (1.12) f':)~ a r.on-coin sender, or as described und.or "Es~a.blishi~ tJio Conuc-ctiol!tt (2.0ll i'or a coi:!l scndc1·, tho plug o-r tho monitoring Ot>er_j,tor•s co.cd i~ ir.ser iu the test j:i.ck T, and the h:SL 
reley operates as described in para.graph 47. If -tra.usla.tion has not been 
co~lctcd, the se11dor ;.s released as described in the two prccedir..g pa.ra­gra.!)hs, but if transl <1.tion .04S been completed, t!le ss,~ rclau doos not 
oporate. If incomi11g advauco !las not bocn completed. the sender control :::witch will then b.J i:.l position 3 or position 4, a.nd when the SSR. rel~ 
operates ~ described undc>r "RcJ.o3Se of the Sondc:- F:-cm Pe~mancnt Signal Cor.dition" in pa.rs.gr:i.ph 47. Tnc DiO rcley operates ii1 a circuit through 
its wirxlin{;, control earn \7, the S3R relay operated, the SSA rel au r.orrna.l, to grom:d through control cam U. 1h0 D:iO relcW locks to ground on tho J.rmn.ture of the T relay operat.Jd. !lhu opera.tion of tho D:/0 rcley short circuits the wi~ding of', snd ~tcr.Jfore releases, 1hc_SC rcley, ~d causes the rclc3.sc of tho district D relay. District grcu~ sc,loction should 

• 
• I 
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nave Been com pleted 'ibef o re ' • th e ’’ D. r e la y  're lea ses" , bu t i f ;  no t .the  . / d i s t r i c t  Mu • 
re tu rn s  .fro norm al im m ediately j  ca rs in g -;th e  r e le a s e  o f th e  L, :P;I3- and SIR- 
re !  ay o'. -I f  d i s t r i c t  g ro u p ‘.s e le c t io n  Has beeil'pQmp.leted, when th e  d i s t r i c t - -  
B re la y  re le a s e s ,,  o f f i c e  t e s t ,  o f f ic e  se le c tio n s ., . t r u n k - te s t  and incoming* ; 
so iecv io k  ta ^ e v ]Bi-?2C.o as-, d e sc rib e d  under -“R eturn to  .M ortal Abandoned Gall?* 1

advance, and t a lk in g ’ se le c tio iv  then. ta k e 'p la c ,e  as des-, . 
enbed....under ,th is ,h ead in g ,(1 ..0 8 )y - advancing-''the 'd i s t r i c t  and th ereby  re -  • 
le as  leg  tno  *•.> B I S a r .d  SiiK r o l l s ' .  I t '  ineomin'g advaiaoc .lias ^tp jjjdy  io e n c . 
com pleted S S .i.rb lay  opoPatea.-.-^btlV/Q r e la y  dfaos n o t  ioporato s in e e ‘

* ± ¥ * 1  ^  ™  « * * *  '■

ft-r. ~ h ' i ’’ »*.*-« vu Abandoned- C a l l" f (1.11} . :
f ie s o m ^ g  tno  R eg is te r"  and -.'refcffrr. to '& o rm al'- 'a ro  com pleted as d e sc rib ed  ■> 

■ondor th e se  .loadings (1 .09  and 1 .1 0 ) . -too t to 'm e a s u r e  sw itch  advances from
fr .0 2 )  i‘n p a r i^ ra m  J ?  “  d cso rib ed  »**** "P re lim inary . Pulse-’

99. on a c a l l  f ro m .a  co in  s t a t i o n f e e  o p e ra tio n  i s l a s  d e sc rib e d  ir. •
a as l d 6 r ,Cf o r ® t ^ 4 S ra m  gX$ 0Pt tJl. 0 a s so c ia te d  d i s t r i c t  c i r c u i t  r e - s e ie c t s  

K ^  - wrpsaeof .. re tu rn in g , tbp c o in . If; a t  fa is  time the r e -  '
c u i /^ r  pas boon rep laced  on tne sw itchhook, the co in  is  re tu rn e d  as des 
u n ae r Coin C o lle c t  a id  'Return- (2 .02  ) , '  in ' p a rag rap h 1 & . ^ e A o c o a V e r  
nh h 0 t b4<?  ro p la <?td .on the-Switchhb'oic.'and trio su b sc r ib e r  does not d ia l  ’ 
ffi ^  tnC Sf l d€r  f ^ c t ^ n s --a s ;d 'e sc r ib e d  m idor “P re lim in ary  Pulse'" '
(8.02) .in paragraph 46, ro u tin g  th e  c a l l ' t o  a 't r u n k  in  th e  -oemanent s * e ru l ‘ 
group, or re tu rn in g  to normal as th b  W e e d in g

£ e g ^ £ i ^ . I - Sw itch o ff  Normal. f ft.n.s) ' ~ .....

4 , ,  W ?* ^ ? U:Xd ar‘y'--r o g i s t e r  *© moved o f f  no rm al, w h ile ,th e  sender -is
i d le , - ‘th e  OiT-X_and;.GN-f .-relays o p e ra te - 'in  s e r ie s  w ith th e  .s tep p in g  magnet ‘ ' *
n  1 °  ^ f l s -to y - ; ^  i-s- Qf-  fo rm a l, as desb ribed  under .“R e se ttin g  R e g is te rs "  
(-o0.3,, advancing i*iom.,.tg. fo rm al.: a- ihe- o p e ra tio n ' o f . the ON* 1- and ON-2 re  lavs ’ 
o p e ra tes  the 01 re la y .^  Thb o p e ra tio n  of te e  OF r e la y  o p e ra te s ' the  SB and the 
1-jo r e l a y s • lho  o p e ra tio n  of the SB re la y  o p e ra tes  the T - l r e la y , th e re b y  
connec ting  ground through, i t s  80 ohm w inding, to  the  t e s t  le a d , i r  orde^ to  
make tn e  sender t e s t  busy . When the r e g i s te r s  a re  a l l  re tu rn e d  to  normal 
tne  OF re la y  r e le a s e s ,  r e le a s in g  tn e  SB and m  r e la y s .  The r e le a s e  of the 
bB re la y  re le a s e s  th e  T r e la y ,  thereby  removing ground from trio t e s t  le a d , 
xho re le a s e  of h ie  M3 re la y  causes th e  time measure sw itch  to  r e t u ^  to  

-normal as d e sc rib e d  under “Time Measure And _vUrxo“ I IMA) or “B s ta b P s i^ r ^  
tne  connection" (2,01) in  paragraph 25 or 26 . Should any one of th e /'seo u erce  
sw itch , excep t tn e  c la s s  sw itch , be moved o f f  normal the  OF re la y  o d e r- te s  
causing  th e  o p e ra tio n  c f  th e  SB, MS, and T - l r e la y s  as j u s t  d e s c r i b e d /  Tne 
sender c o n tro l sw itch  advances to  p o s i t io n  5 in  a  c i r c u i t  from ground on 
the  arm ature and th rough  th e  SIS re la y  norm al, RC-1 brush and te rm in a ls  0 
and F , c o n tro l cam 0 to  b a t te ry  th rough  th e  w inding of th e  RC-1 m agnet 
and to  p o s i t io n  6 , in  th e  same c i r c u i t ,  except th a t  i t  p asses through * 
cam. 13 in s te ad  of cam 0 . With tile  sender c o n tro l  sw itch in  p o s itio n °6  
a l l  the o th e r sequence sw itch es  advance to  posi  t io n  7 (normal) as "des­
c rib e d  under “R etu rn  To Formal" ( 1 . 10 ) *

., 

• 

,. 

• 
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. . . . . ..... . havo °t?OQn ~onmlctoa.·~befor·,f-tbo·D.rC'fay°·'r~j~.'>s9~~- but· if'. 1 -cot .ti10.:d1st:Hc:t: ~'-'_ • roturris -:bo l!OrJn1l i!mlCdiatol.j; c3,1~skg;_ti'.1c rcl~_,.s.e of tn.o L, -:ars-aJ:d .SI..R ,:. rcl';zy_;·_ -If di_s:t.ri<:;.t group:solcctio:i li~s b'c011'9~iµp1,otcd, 1when tho distr.ic.t·•=.• D rcial :r<>,l<>::isQ_s..,_:off1ce test, ofd:c_:e _-sc-1o_c~i~1'ls.; __ ~1\c·tost ~d iltCo!ilir..g•: s oloc_ti <m -~ =3.to_ -~~?,C.c .µ;,. Ji.osc1·~ bod w1~cr ",Retur-c t,o .Normal _..~ba.110.01wd a.a.U!1 
• ( l. llf .~ • 1_no9mit1~. g.qv.Jlic.o i.C~d ,talking· ·ccl~~,~.ot;' tl1'en t'o.ke p~o :is des­cribed_,ul'i.dor .this .. ho....di).:g .( 1 .. 08) ._:. :w.var.cir:.g' tn~ cii;s~ric:t 3.r..d t;i1e~oby r-0- • loas·ihls ~no' :.::., Rl1? , .. ;ar-d S.IB rol~-s'. :: It; 'fo6ornil'ig· ~V3llC

0

0 ~ .~r.Q.J.dy .be011:; . c_omplEjtca :~9)!) th-9. ~,.i.. .red~- :l~~r.i.t~s ;_--t~c: ·~:!_9; fOla.f. ~do~~ l'l;?t ppcrZs.tc Sll!C_(!' t110, C(?1',~f~~ SWl t!r•i.:l/3 ·to.m.!.-olr.: poslt;ion·-5 001d,.t-'-\~1 L',. rus,. ~!d -6.LR rcl~s • 1 wi 11 have relc3.3,cd \:foe:! t,,c distric't .J.dV~~coa· from. fac !1sol(:9t:j.or. bcym~ 11 ·.--pcsi ti91:. : In eic-h ,C~Q t},o rc-J:c.i.sc Of the s;..tf t'ol~ 
0

.Jd.VJ.11CCS .. tho RO: switch:: to pos. i!tiQ~ ·g -~ .. : c}o_spri QOd under-! 11Rotu:n··t~ 1-wofp~l .l.b~p.or.od- C.J.11'' • ( l. 11) • "Resc_t'tf~ng, th<:. ~ogi~~or" .:u:d '!-return to··no:i'm~l''; ~~c,. 9ompl.etcd. a.s described • under"thuso hoadil'!gs ( 1.09 ll.lld 1.10). 'l'ho timo measure switch .A.v.J.11ocs from position 11 ( or 201 to r.ol'lll3.l as described w1der "Prolimim.1.~ Pu1.6c'! (~,02) in p3.ragr'.j.:r:n 46. 

.. :·. 99. 011 a.t. c.:i.11 £rpm .. :i coilr.· S:ta.tion the ·9Par.J.tiou is,. as dbscribod 1r. tho 'P?'.ec.ca.ir..g ~.J.gr;:.,,pn .except th:.i.t tho· associated dis.trict cirouit -re-:.solccts :3. sc1ta9r·~or tn.9_ pµr-pps·e of-rC~TJ?~·ta.o.coir,; ~f;: :it fi:\is timo -~.AA TC-.,, • coi•~cr 1l:1S b~cr;-.rqp·J...Lccd ou tn.c switch)lo,o~, ,1'4e. C?;i,r:. is .,.cturncd as ·aesc~1t'~d u1~lcr "CQir. uol~cct ~d-Re2tu.rr.n (2'·.o~ 1.,·1:p'pu.r:Jgr.J.p,i 2'J. 11 tnc roco.vcr·. has :r:ot' bo.c11 ropbccd .on the -'Switchho'o1c: .:tnd "tn.o subscpi bcr do cs not ci1..;.1 • <.iUOtt1or riUJTlbc~ tr~o scr.der f~ctions' :+S·:dc~crib~p. 'w:dor 11Prolimii4cy Pulse·"·. (8.02). i_n ~.J.~~r..s.ph 45, rout:&l!~·t~o ~~-~)·t9. i1' ;:r~c ,:ir. ~ilo 9.crmo.nent sigr•·:d • gr::rnp, or rcrun:i11g tr• n'.):rm:il lS tlose-ri.:;oa rn tt.e i;roccding !n,r ....g:r"":,h. . 

?.cg is t c r Gr Switch of :t N O'l'T.ll=· ""1..,.. __ .... (--8 __ • __ o""'s ..... } 

+Oq • ~hould ar.y-~rogis tcr be ILOVcd off ~or'm!.i.l, while, the SCEder ·is idlc-,-;tb.j·c1r~l. '.J.1!Q. G]i .. £ :;d:.:ws o~:-cr.1te··ir~ series witi; tnc .stop~)i.ng.1nagnot • of tho i:c~is.tcr .,w.ni:~- i.~ of!: l':°'Jrltl..:i.1, :.:.l3 d:t?nbr~bcd u;.:dcr' .:'~osettir.g Regis tt:irs" ( 1.0 9) , 3.d v~ i~k ~ (?lll •• ti;, ,1~or.m.1.l.; :, !l'.11;)· o p6r: l t•i 0~'! •. o·f t, 1.c ON-1 . ..1.r.d OU-2. :-e 1~ ~ o-pcr~tcs· tho ON' rob.y • 'l'bo Opl•r~tlon of tr, e OF rcl3.y o_::icr ..1.tos the SB 31').C. the ?1iS roln.ys. 1'hc o,cr.>ti0n of tnc SE rel~y :,·:::cr-tcs t}10 ~-1 rcl..i.y, t,1c1"cby corn:cc-:i:1g ground ti:rou 6h its 80 oh:•l v.-i:i.di:ce;, to the t•)St ::.c.1.d, ir: order to m:<lco the sender test busy. W..:i.vr. tl',o rc3istcr!;l 3,r~ all rcttir1!cd to 11orm::i.1. the Oil r0b.y rclc..tsos, r~le;.::r.si1~g tr~c S.B ..1.t.i MS rcl..:ys. The relc!J.Sc of tho 83 rols.y rclc.:.i.scs tho T rel.:r.y, t-1crcby r'"movil!g :p·ou11d from the test le..td. Tho rcleusc c:f trrn 1S3 rel.1y C.;.US cs t.1c til'Ik.. -no.:ir,1.,r.~ swi tc1i to retur.1 to oorn1:1l as dcbcrib9d u11d01· "~imc U.:)...r,.c;ure .'ind .\.L.rm' l L 12) or "Estilblishing tac L!om1cctio1:11 (2.01) L1 ::,..1,r..1,grJ.~--25 or 26. Should JJ:.Y one of the sequcr.oo sw~.tci,, c:x.ccl)t tho cl:.a.s;:; s·.✓itc;'l, bo m~vcd off r:On:>J.l the ON rvb.y O:Jcr~tcs causing the o::_)cr~tio:1 cf t11c SB, I'S, and '11-l reL•.ys :JS jus.t dcsc.riccd. The smrlcr cor..:;1·<' 1 swltc.i. :.idYJ.1!c0s to por, i tion 5 in .J. clrcu it from grmmd on th0 arr.l!.l.turc ::ind t·n.rougn tnc S:::.R rcl:J .. y norm.:z.l, RC-1 'br.2f!;,i ::.i.nd tcrmb!l.ls O ::.ud N, contr:.l o~ J to b:.i.ttcry t,_.rc..ugi1 tile wir:dixg 0f the nC-l m3g11.ot, :L1"d tu position 6, in tnc s..:.mc circuit, c-xccpt t,1..:.t it pueses tlu-ougj, c~ B i1!ste...ul :;f c:;i.rn c. With t.1c sender co11trol switch ir. po0ition 6 u.11 tile ot.'l0r scqu0r.cc switc110s .:..idvJJ.~~c to !lOSi tion 7 (normal) .:i.s des-cribed undur 11~,eturn To lrorm::i.111 
( l. 10) • J 
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Skip  O ff ic e . (6.061

1 .0 1 . On non-co in  c a l l s  which do no t re q u ire  an o f f ic e  s e le c to r ,  a  
c i r c u i t  i s  c lo se d , in  p o s it io n  4 to  10 in c lu s iv e  o f th e  sender sw itch , to  
hold  th e  coun ting  re la y s  opera ted  w hile  ground from th e  arm ature and make 
c o n tac t o f the  PO re la y  advances the sen d er sw itch  to  p o s i t io n  12, w ith  
th e  a id  o f cam 4. Hie c i r c u i t  f o r  h o ld in g  the co u n tin g  re la y s  op era ted  
is  tra c e d  from b a t te ry  through th e i r  w ind ings, sender cam R, lead  2 , 
te rm in a l and T1-SR0 b ru sh , c o n tro l cam R, to  ground through cam U. -Then 
the sender sw itch  advances from p o s it io n  10, the coun ting  re la y s  r e le a s e ,  
and th e  c a l l  i s  com pleted as d esc rib ed  under "Incoming Test" (1 .0 6 ) ,
"P in a l S e le c tio n s"  (1 .0 7 ) , "Incoming Advance" (1 .0 8 ) , "R ese ttin g  R e g is te rs "  
(1.09) and "R eturn  to  norm al" (1 .1 0 ) . On co in  c a l l s  which do not 
re q u ire  an o f f ic e  s e le c to r ,  and which do no t re q u ire  th e  c o l le c t io n  of a  
c o in  ( f re e  r o u te ) , the  c i r c u i t  f o r  h o ld in g  the co u n tin g  re la y s  opera ted  
passes through lead  5 and the  OR re la y  o p e ra ted , o therw ise  i t  is  as j u s t  
d esc rib ed  fo r  non-co in  c a l l s .

Make Busy. (8.07*

1*02. When necessary  to  work on any of th e  sender ap p a ra tu s , a 
p lug  w ith  i t s  t i p  and r in g  s trap p ed  is  in s e r te d  in  the RIB ja c k , MS a t  the 
m onito ring  p o s i t io n ,  o p e ra tin g  the  MB re la y  in  a c i r c u i t  to  ground on the  
r in g  sp rin g  o± the jack-.KB. The o p e ra tio n  of the  MB re la y  connects ground 
to  the t e s t  te rm in a ls  of the  sender s e le c to r ,  causing  the sender to t e s t  
busy, ^and p a r t i a l ly  c lo s in g  tire sender busy lamp, a t  the alarm  b oard .
Should th e  motors fo r  d riv in g  th e  sender sw itches s to p , ground i s  connected 
to the  lead "To - 'o to r  S top  \ ’ :o v  0 iron  i t "  o p e ra tin g  the  MB re la y ,  c a u s ir^  
th e  sender to  fu n c tio n  as abe*v d e sc r ib e d . *

Heat .md Spark P ro te c t io n , td.OB)

1 .0 3 . The 44-.•*, z  and G re s is ta n c e s  a re  fo r  th e  purpose o f p ro te c tin g  
the^ apparatus a g a in s t no a t in g  on account o f th e  low re s is ta n c e  of the  
reg ister^m agnets  and o th e r apparatus* The 0 .5  IIP condensers are  used in  
s e r ie s  w ith  th e  various re s is ta n c e s  to  p ro te c t  th e  re la y  and r e g i s te r  con­
ta c t s  from excessive  sp ark in g .
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Skip Off ice. , a .06) 

1.01. on non-coin calls which do not require. ar. office selector, .a. 
circuit is closed, in position 4 to 10 inclusive of th~ sendor switch, to 
hold the countil,g rclaors o-pcratcd .n1lc ground from the arina.turo and make 
• conbc t of the FO relf.\Y adv3JlCos the s e1'ldcr switch to pos 1 tiou 12 ,. with 
.the aid of. c~ A.. The cii•cui t for holding the countil}S rol~s opcr"'tcd 
~8 tr,3.ecd from battery throueil th.cir wir.dinf>S, sender cam R, lead 2, 
terminal and Tl-Sim brush, control cam E, to 3round throllf,il cam U. :·,'hon 
the sender switch adV.41'lCes from position 10, the counting rel3o1s reica.so, :ano. the call- is compkted as described umcr "Incomi1~ Test" (1.06), • 
"Final $olcct1ons" (1.07), "Incomiq; .~vanoe" (,l.08), "Resetting Rcg!c;tcrs" 
(1.09} aJJd. "Return to uonnal" (l.lOt,. _on coin ca.Us which do not . 
require an office selector, and wh.icl'l do not require the colloot1on ot· a. 
coin (f1:e~ route), the circuit for holdi118' tho counting rel8')'S O!)Or ,_\tod 
p3S9es through lc.ld.3 at.r.d the ON rel3i,V O!)Cr~tcd, oti1crwis~ it 1s as just 
described for non-00111 calls. 

Make Busy , Ce .o7) 

1.02. \,hill?-nccess:ir./ to work on ~ of the sender a.ppar"tus, " 
Pll.28 with its tip and rir..i; s'tr..i.ppcd is inserted in the MB jaok, i.5 a.t the monitoring position, opcr~tino the 1-1B rel~ ir. ~ c~rcuit to e;round Oll the 
ring sprh~ of t!'lc jaok MB. The opor::i.tior. of tbo 1.m rcl88' collliccts ground ·, .to the test tormir.als of tho sender selector, C::J:Usin3 the soi-:der to t~at 
busy, am parti:illy clcs 1~ ~,il.c sc!rlc:-· busy ldl!lp, =i.t the al&r.:1 board• 
Should: the motors fer drivine tl:.o oc11dcr switches stop, ground is co~cotcd 
to the loan "'1':-~.rotor Oto~~ \h~·,,. fJ i rr.~> 1 t" o-pcr~tir..g tho ilB rcl3¥, C..$Us1r..g 
t,H? scmer _to fuucti?U ·s.$ :l.bC .. '1.! described. 

Hoat .l.nd Spark Proteotio11. l i:i.08) 

1.03. 'l"i.10 44-: .. , ~ a.r.d G rcsist,il.,Ces a.i·e for th~ purpose of protocti,ng 
the appara.c,us s.ga.inst hc.:i.til1b on rsccount of t·nc low rcsistar.cc of the. 
resister m3t?-:.cts a.nd. other a.ppr.t.ratus. 'lbo 0.5 t!F col!dcr.scrs a.re used in 
series with the v~rlous rcsist.:mccs to protret the rclc\V ~ rcg!.st~r con•· 
tacts from excessive spa:rkir.g • 
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