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METHOD OF OPERATION 
SE11B2R CIRCUIT

S ubscrib e rs*  Schem atic Two D ig i t  O ffice  Code - Power D riven'M achine S w itch - 
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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GErrnR,-U.z D~CRirTION 

1. Tb.is suoscribor$ • scnd0r circuit is usco. m a tvrn digit full r:~ochanical office. It is selected by and used .with a district sm1dcr selector • 

2. _ The :r~1a~s•1 circuit pro-,r~dc.s r.1oa11s :for the various classes of calls. 

3. The sender ci:rc;uit di:r_.Jcts tho impulses to tho proper routing circuit ar.o. controls -tl10 :'uw:la;nc:1tal c5.rcuit in connection with tho various se18cti011s.., ~hr") ci:~cn:tt c ori...s.ists of a scnc.o:r switch, stopping and counting rela¥s • wli.ich cour.i.t · the impulses sc:n..t f~or;1 the .various selectors duril1g tho progrcos of a c3.llf! 'l:i1c s·vd-tcl1 is a.:r:rs.ngDd to ma.1{:,:} one or two revolutio11s dcpe:adir.g Uf'Cn t}10 cl3.r3S of cs.11 involveio 

4. The reg~.stor · :1.1xl rc:;ister co1"!trol cirquit directs the impulses tr.a.r1smittc-i from the station dial to tho p:roper rog.is-!;ers a.2n later, in tho progress of the call, controls ·che st3,rt i r..g of sc1cctions and the disco!1ncction of. the s endei:- o 

5. The "trR11Slato1 n circuit ca.us cs tl1e p!'01)er circuit condi tio11 to be established for dircct ~~T!g tho c~ll to t,_"' -:,ff'i:..,.c desiredi and accordi11g to tl~e kind of a can des:rcd. 

G. The 11u.nibcr register circui,t co11sists of tb.e hm1dreds, tens, ur:its, statio~::is, statimJS te:cs 2..1:d ~ta.tion u1:iits registers. The settings of these registers are a.otcrmiried by th.e im:?ulses transmitted from. the dial station. 

7 o The call iudic8.to:r i?!!.pulse cf~:cuit is usef~ a.~ a tine measure to deley ~ho cl~si:Jg o:t' foe irr..pulso circuit !.mmcdiately after the sender is seizedo _It coi-IBists o±' an lmpulser s,~ .. ·.itch -roi11lch clcses the pe..ths for scr..ding tllc impulses required for either dirGut can ind.ica.tor o:r · t~~dom caJ,l h ~d.ica·~or cg,llso 'l.:i1e sv1 itch. i;:; ar:-ang'ed to ma~~e one revolution por c~rcle on d5.:rect cal.~. indica.tor calls and. two rovolut:i_cns per C~7clc on tandem oall indicator calls. 

a. ~e time measure ai:d coi11 collect circuit is for the ;;mrpose of givir'g a signal to the su1de~ mo:nito!" operator wh('n any conrU tion in the se:1dcr circuit rc1n2-i1~s 1rncha1~goc. for a Jleriod of time wh:ich i-s lir.1i tcd by this c5.r~ui t,, It j_s R.lso u~eo. t o :;;1r.-.:r.!"5.'.10 a t ir~1c ii:.tt;:::'Val, f~ter v.11i ts a.re 
o.i3.lc•i and. the se1:dcr j.s in the ~osition to t:r.-:rns:n5.t call il1dic2,tor i:n:pulses, follo~1i:ng which cf the s t~.ticli3 registi...r j_s sti ll 110:!'.'!iial~ the se-:.1d.cr circuit assu1i1t)S that no sta tion is required ~1d conti21ucs to fu::ictior..o It is a.lso used to /monitor on co:111 and non-coin st~tion calls, and to control coin ·collection o~ ref12.t1d, on a coin station call. 
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9<*_ a?ue c i r c u i t  lias a ja c k  to  enab le  the  m onitor o p e ra to r to  su p e rv ise  
W SS ° ; ’ “ ? a  jac;:  t0  th e  ra“ i t 0 -  o p e ra to r 2  n,ate th e  s e E o r
s ?  o ^ t i r i ^ r 14 n  bocorae "stuc]" ' f o r  o th e r  r e a s °!' - th - c i -

I N D E

1* REGULAR JiEUrLiKIC.'iL CALLS., IB MG OFFICE 
3BLEC TOR-ROE- C OIK .

Page Ro.

1.01
1 .02
1.05 
loC4 
1 .05
1.06
1.07
1.08
1.09
1.10 
l o l l  
1.12

Sender s e le c te d ,  ^
S e t t in g  r e g i s t e r s ,  ^
T ra n s la tio n , -
d i s t r i c t  s e le c t io n s ,

REGULAR MECHANICAL SALES IB DIG OFFICEeSELECTOR, COIR:0 1.01 E s ta b lis h in g  th e connection
lim in a ry  co in t e s t  -  - -  -

2 ,c02 Coin C o lle c t  and re tu r n ,  -  -
2 ,q 03 F in a l c o in  t e s t .
2 ,.04 R eturn  to  normal

3 a 
4 ,
p;o •
6.
7 .

HftCOjj-'iH MEOnAti10. m  GAL-L TO ABE,** —
CAUL TO EBRO 0PER.1TOF AMD OLE DIGIT CODES. -  
OALL 1*0 THREE 7Vmi hIGiT OPERATOR,
CALL TO RESTRICTED- £QNB,...............................

TRIES IB IMG OFFICE, 

le s

CALLS VIA It cC o I 
SELECTOR,- - 

/ . ° 1 D irect; re la y  c a l l  in d ic a to r  - 
than  10, 000- ------    _ _ _

Tandem re la y  c a l , id le a to r  — ie s s  
than  10 s 000-  

Time measure and alarm  on R .C .I . c a l l s  ■ 
.uelcy c a l l  In d ic a to r ,  d i r e c t  and tandem 
- more than  9999 - - - - - - -  .

7.02

7.03
7.04

8 . MISCELLANEOUS

8.01 Overf 1 ow 0 ondi t  i  ons: 
8.011 D i s t r i c t  se le c to r

O ffice  t e s t ,  and s e le c t io n s ,-  - - - - - -  3
Incoming t o s t  and s e le c t io n s ,-  - - - — _ 
F in a l s e le c t io n s , -
Incoming advance and ta lk in g  s e le c t io n  -  
R e -s e t t in g  r e g i s t e r s , -  - - - - - - - - -
R eturn  to  n o rm a l-se lec tio n s  com pleted , -
R eturn  to  norm al-abandoned c a l l ' , _______
Time measure and a la rm ,- - - - - - - - -

9
11
12

14
14
16

17

17
20
21
22

£*0.
24
25 
25

- - - co

------- 26

- - -  29
50

51 

32

32
52
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8*012 O ffice  s e le c to r ,  - - - - - - - 
8.015 Incoming s e le c to r ,  - - - - - -

8.02 P re lim in ary  P u lse  - - -  - -  -
8.05 R elease  of Sender from  Permanent 
- S ig n a l C o n d itio n , - - - - - - - -
8 .04  R elease of S tu ck  S e n d e r,-  -  - -  -  -
8 .05  R e g is te r  o ff  n o r m a l , - '-  -  -  ----------
8.06 Maine S u s y ,- .-  - - - - - - - - - - -
8.07 S k ip  O f f ic e ,-  - -------------------   *-------
8.08 Heat and sp a rk  p r o t e c t i o n , - ----------

at* ■
.54
54

55
56
57
58 
38

vryp IT-LED XTSCRIPTIQR *■

p̂ irTT.AB TCTBHfflTCAT. CALTS ■ tBIKG 0g?XC3 SSIEOTOR -  ITOH-Cpffi, (X V/mNQl . (1_L»

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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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
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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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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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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
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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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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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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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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^
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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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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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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
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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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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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*

\ \ 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

downloaded from: TCI Library - http://www.telephonecollectors.info - Source: Connections Museum, Seattle, WA



( 48 Pages j Page # 1 7 . 
is su e  1 -  BT-431770• 
January  27 , 1922.

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
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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.
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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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I

'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.

downloaded from: TCI Library - http://www.telephonecollectors.info - Source: Connections Museum, Seattle, WA



(48 Pugcs) Pago . 
Is su e  I  - Bi1- 431770. 
January  27, 1922.

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

I
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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
 (

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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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
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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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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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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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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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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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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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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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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
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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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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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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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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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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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