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METHOD OP .OPERATION.- .
Line F in d e r And D i s t r i c t  S e le c to r  C irc u it  In c lu d in g  Line C ir c u i t ,  T rip  C ir­
c u i t ,  S ta r t in g  C ir c u i t ,  Time Alarm C irc u it  -■ P ane l Machine' Sw itching System.

DEVELOKSHT

1. PURPOSE OF CIRCUIT

1.1 This c i r c u i t  i s  a rranged  to  Route c a l l s ,  s t a r t  Line F in d e rs ,
F ind  C a llin g  S u b sc rib e rs  L ine, and connect i t  w ith  v a rio u s  sw itch ­
ing  ap p ara tu s  n ecessa ry  to Complete a  c a l l .

2* WORKING LIMITS -

.2 .1  This c i r c u i t  has Maximum e x te rn a l tru n k  S uperv iso ry  loop range
of 5010 ohms. I t  i s  a lso  used w ith  S u b sc rib e rs  loops of 900 Ohm 
Maximum and a Minimum leak  of 10,000 Ohms.

OPERATION - ;

3 . PRINCIPAL FUNCTIONS

£.1, Cause S ta r t in g  C ir c u i t  F u n c tio n .

3 .2 Route C a l l s . , . •

3 .3 Find C a llin g  L ine .

3 .4 S ta r t  Sender. S e le c to r .

3 .5 E s ta b lis h  T a lk ing  C onnection.

3.6 Provide Timing Alarm F e a tu re .
. . .

4. CONNECTING CIRCUITS

4.1 Any Standard  incoming C i r c u i t .  .

DESCRIPTION OF OPERATION

5. This common p anel l in e  f in d e r  and d i s t r i c t  s e le c to r  c i r c u i t  i s  used
fo r  p a ss in g  c a l l s  o r ig in a te d  by a d ia l  su b sc rib e r  on a  f l a t  o r in d iv i ­
dua l message r a te  l i n e ,  . " i t  c o n s is ts  o f s ix  f u n c t io n a l ly  connected c i r ­
c u i t s ,  as  fo l lo w s :-  -

• 
\ 

• 

-~1estern Electric Company, I::.1c., 
~t.J.·i:~::~.1.1e1·1t E~i11aeriT .. ..5~ ~:·a.r.~C.i'l, 
Hawthorne • 

lIETHOD OF .OPER..\.TION. • 

( 28 pages} , Page #1. · 
Issue 2 - BT-431434. 
June 29 , 19 23 • ( * ) 

Line Finder AJ1d Dis.t~ict ~elector _Ci.rcui t Includi11g . .Line .Circuit, -T:rip Cir­
cuit, Star.ting Circ~it., -T_i.r!\e Alarm Circ_-µ,it ::- Panel' i\lac.hine Switching .system. 

/;tt; 11;1t'L. _ U~4t 
DEVELOPMENT 

1. PUP.POSE OF C-IRCUIT 
. . 

1. 1 This c,irc~i.t ~s -arranged to Route calls, start Line Finders, 
Find Callir,g Subscribers Line, and connect it with various sw1itch­
ing apparatus necessary to co_mpl,ete a c-all. 

2. WORKll~.G LDUTS 
.. 

. 2.1 This circuit has }'laximum _exter~l trunk supervisory loop range 
of 5010 ohms. It is _also used v1ith Subscribers loops 6f 900 Ohm 
Maximum and a :Uni.mum leak of 10,000 Ohms. 

OPERATION.· 

3. PRINCIPAL FUNCTIONS 

3 .• i: Cause Starting Circuit Fune tion . . , 

3.5 

Route -Calls •. _ 

F~nd Qalling- Line. 

Start Sende~. Selector._ 
----~--- :-

"Esta.bl:fs~ Talking- ·conne0 tion. 

3~f Pro~ide Timing Alarm Feature. 

4. CONNECTING CIRCUITS 

4.1 Any Standard. Incoming Circuit. 

DESCRIPTION OF OPERATION 

5. This comnon panel line finder a,nd district selector circuit is used 
for passing calls origi:na'ted by a dial subscriber on a f:;.,at or i?rlivi­
dual .rpessage rate line. I rt consists of six functionally· connec·ted cir-
cuits, as· follqws:- •• 
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5.1 The LINE c i r c u i t  c o n s is ts  o f a l in e  r e la y  ( l ), c u t - o f f  re la y  
(CO), and a message r e g i s t e r ,  one l in e  c i r c u i t  f o r  each s u b s c r ib e r ’s 
l i n e .  When the. re c e iv e r  a t  a c a l l in g  s ta t io n  i s  removed from  the 
sw itchhook, b a t te ry  i s  connected to  th e  h u n tin g  (H) lead  of the 
c a l l in g  lin e ' and the a s so c ia te d  a p p ara tu s  fu n c tio n s  and s t a r t s  a 
l in e  f in d e r  s e le c to r  h u n tin g  f o r  the b a t te ry  on the h u n tin g  le a d . 
When the c a l l in g  l in e  i s  found, b a t te ry  and ground from  the l in e  
c i r c u i t  i s  d isconnec ted  from  the t i p  and r in g  o f the l i n e ,  which 
aw aits  th e  c lo su re  o f ta lk in g  b a t te ry  from  the  a sso c ia te d  d i s t r i c t  
c i r c u i t .  The a sso c ia te d  t r i p  c i r c u i t  i s  a lso  re le a s e d , thus p e r­
m it t in g  an o th er c a l l  to s t a r t  in  th a t  h a lf  of the group.

5 .2  A TRIP c i r c u i t  is. p rovided  f o r  ead-h bank o f 30 l in e s ,  thus mak­
in g  15 t r i p  c i r c u i t s  on a  panel l in e  f in d e r  frame of 300. l in e s .
Each t r i p  c i r c u i t  i s  d iv id ed  in to  two u n i t s ,  t r i p  u n i t  A, having  
access  to  the  f i r s t  10 l in e s  in  a bank, and t r i p  u n i t  B, having  ac ­
ce ss  to  the  l a s t  ,10 l in e s  in  a bank. The t r i p  c i r c u i t  m echan ically

' ' •  t r i p s  the  s e le c to r  b rushes of th e  p a r t i c u la r  bank; in  which the  t e r ­
m inals of i t s  a s s o c ia te d  l in e s  appear and connects to  a  s t a r t in g  
c i r c u i t .  Each t r i p  c i r c u i t  i s  equipped w ith  an emergency plug  and 
ja c k , by means of which a  d e fe c t iv e  t r i p  c i r c u i t  can  be im m ediately 
rep laced  by an emergency c i r c u i t .  . •

5 .3  The STARTING c i r c u i t  c o n tro ls  the sending o f c a l l s  to  the  r e ­
sp e c tiv e  l in e  f in d e r  s e le c to r s  and s t a r t s  an id le  s e le c to r  h u n tin g  
over the l in e  te rm in a ls  f o r  the c a l l in g  l i n e .  .I t a lso , a t  the  same 
tim e re le a s e s  a  t r i p  re la y  in  the a s so c ia te d  t r i p  u n i t ,  thus p e r­
m it t in g  an o th e r c a l l  to s t a r t  in  any o th e r  group. There i s  one . 
s t a r t i n g  c i r c u i t  f o r  each fram e of 300 l i n e s .  The c i r c u i t  c o n s is ts  
of th re e  200 type d i s t r ib u t in g  s e le c to r s ,  one of which perm its  the 
d i s t r ib u t in g  o f th is  c i r c u i t  so as to  g ive  each  l in e  group an equal 
p re fe re n c e . The o th e r  two d i s t r i b u t in g  s e le c to r s ,  d i s t r ib u te  the 
c a l l s  un ifo rm ly  to  the re sp ec tiv e - l in e  f in d e r ' s e le c to r s .  Each re g ­
u la r  s t a r t i n g  c i r c u i t  i s  p rov ided  w ith  means f o r  t e s t in g  any l in e ' 
f in d e r  c i r c u i t  and i s  equipped w ith  an  emergency p lu g  and ja ck  fo r  
im m ediately re p la c in g  the  re g u la r  c i r c u i t  w ith  an emergency c i r ­
c u i t  a t  any tim e. • •

5 .4  The LINE FINDER c i r c u i t  i s  a rranged  to  f in d  th e  c a l l in g  sub­
s c r i b e r 's  l in e  and connect i t  w ith  th e  v a rio u s  sw itch in g  ap para tu s 
n e ce ssa ry  to  com plete a c a l l .  Each l in e  f in d e r  c i r c u i t  i s  perma­
n e n tly  connected to  a  d i s t r i c t  s e le c to r  c i r c u i t  and c o n s is ts  of a 
power d r iv e n  s e le c to r  hav ing  15 s e ts  o f c o n ta c t brushes willed in  
m u ltip le , one s e t  of b rushes a s s o c ia te d  w ith  each l in e  hank. At 
the  same time the l in e  f in d e r  s e le c to r  s t a r t s  upward h u n tin g  fo r  
the  c a l l in g  l in e ,  the  a s s o c ia te d  d i s t r i c t  c i r c u i t  functions% ind se­
l e c t s  an id le  sen d e r. This c i r c u i t  a ls o  in c lu d es  a  1IAKE BUSY lack 
and a  TEST ja c k .
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5.1 The LINE circuit consists of a line relay (L), cut-off relay 
{CO), and a rr.essa9;e register, .one line circuit foi: each ~ubscriber•s 
line. \V'nen the. receiv,ar at a calling station is reeyJved from the. 
·swi'tcnhook, battery is connected to ·the httnting {H) lead of the' 
calling line· and the associated apparatus functions and starts a 
line finder selector hunting 1'or the battery on the hunting lead. 
\1aen the calling line is fou..l'ld, battery and ~round from the line· 
circuit is disconnected from the tip and rin~ of the line~ which 
awaits the closure of talking battery from t~e·associated district 
circuit. The associated trip circuit is also releuse~, thus p~r-
mi tting anotner call to start in that half of ·tile· ,~·oup. 

• • • 

5.;2 • A TRIP circuit -is. :provided for each bar.le ·of 30 ·lines, thus n-a.k-
ing 15 trip circuits on a panel line fir.der fra~e of 300 lines. 
Each trip circuit is divided into two units, trip unit A, having 
access to the first 10 lines in a bar.k, and trip unit B, having ac­
cess to the last .10 lines in a bank. The trip circuit mechanically 
trips the selocto1· brushes of ·tne· :partic:ilar bank i:l:. which the ter­
minais ·of i ta associated lines appear and connects to a sfarting 
circuit. Each trip circuit is equipped with an emergency plu'3' ~d 
jack, by means of wi1icn a derec tive trip circuit can be inmed:iately 
replaced by an emer~ency circuit. 

5.3 The ST.ARTING circuit controls the sendin~ of cal.ls to the r~-
spective line finder selectors and ·starts an idle selec·tor huntin'! 
over the line terr.iinals for the calling line. ,It also. at the s8:!Jle 
time releases a trip relay in the associated ·trip unit,· thus per­
mitting another call to start in any other ~roup. 'f}lere is one . 
starting circuit for each frame of 300 lines. The circuit consists 
of three 200 type distributing selectors, ono of wp.ich permits the 
di stri but in.?; of this circ.1i t so as to gi·.re each line ~roup an equal 
preference. The other two distributi~~ seiectqrs, distribute the 
calls uniformly to the respective' lim{ 'f-incier' selectors. Each re~­
ular starti~ circuit is provided with means for testi.n~ any line· 
finder circuit and is equipped With an-emersenc:9" plug and jack for 
itr.med.iately replca.eing the regular circuit with an .eme:r:.i:rency qi'r"." 
cui t at any time. • 

5.4 ~he LINE FINDER circuit is arranged to find the calling sub-
scriber's line and connect it with the various switching apparatus 
necessary to complete a call. Each line finder circuit is pem.a­
nently connected to a district selector circ~it and consists Qf a 
power driven selector having 15 sets of·contact brushes wired. in 
multiple, one set of brushes assoc.lated t7i th eacn line bank. At 
the same time the line finder selector starts upward hunting for 
the calling line, the associated dist~ict circuit functions and se­
lects an idle sender. This circuit also includes a 1Uura BUSY jack 
and a TEST jack. 

1 

• 
• 

• 
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The DISTRICT SELECTOR CIRCUIT, which i s  the o th e r  end of the l in e  
f in d e r  s e le c to r ,  i s  provided w ith  a  magnet d r iv e n  s e le c to r  sw itch , by 
m eans;of which an id le  sender i s  se le c te d  and a s so c ia te d  w ith  the 
d i s t r i c t  u n t i l  a l l  s e le c t io n s  have been com pleted, when the  sender i s  
d isch a rg ed . The d i s t r i c t  c i r c u i t  i s  s e le c to r  ended and s e le c ts  and 
connects to  the p ro p er ou tgo ing  tru n k , under th e  c o n tro l of sender, 
f o r  th e ;com pletion of an o r ig in a t in g  c a l l .  I t  a lso  su p p lie s  ta lk in g  
b a t te ry  to the c a l l in g  s ta t io n ,  connects b a t te r y  fo r  the o p e ra tio n  of 

. the. men sage r e g i s t e r  in  the lin e , c i r c u i t  on a  charged c a l l ,  and con­
n e c ts  th e  busy tone to  the c a l l in g  s t a t io n ,  i f  re q u ire d ,

5 .6 . .  .The LIRE FILLER TIME ALARM, c i r c u i t  i s  f o r  the  purpose of g iv in g
v is u a l  and au d ib le  s ig n a ls  to the  a t te n d a n t  when an o r ig in a t in g  c a l l  

■ i s  n o t connected to  a l i n e 'f i n d e r  in  a sp e c if ie d  time p e r io d . '

PANEL LIRE FIM)ER FRAME

6. A, panel l in e  f in d e r  frame c o n s is ts  of 15 banks ( a t  tim es known as pan­
e ls )  of l in e  te rm in a ls , each bank c o n s is t in g  o f 20 s e ts  of m u ltip le  l in e  
te rm in a ls , making a to ta l  c a p a c ity  of 300 l in e s .  The m u ltip le  te rm in a ls  
appear on bo th  s id e s  of the bank and each s e t  c o n s is ts  of fo u r  te rm in a ls , 
namely; t i p  (T ), r in g  (R ), s leev e  (3) and h u n tin g  (K ). Each frame and 
bank has a c a p a c ity  of. 60 l in e  f in d e r  s e le c to r s ,  30 s e le c to r s  mounted on 
the f r o n t  o f the frame and the o th e r 30 s e le c to r s  mounted on the  re a r  o f  
the fram e. This number of s e le c to r s  fo r  each 300 l in e s  may be reduced to 
40 o r 28 s e le c to r s .  The arrangem ent of t h e . s e le c to r s  may be accom plished 
by s p l i t t i n g  the l in e  m u ltip le  banks of a  frame in  the fo llo w in g  manner

6 .1  Each 60 s e le c to r  bank on a frame i s  s p l i t  in  the  c e n te r  and a r -
, ranged fo r  a c ro ss  connec ting  c a b le , so th a t  the f i r s t  o r bottom  l in e  

on one. s ide  of the s p l i t  w i l l  connect to and appear a t  the l a s t  o r  . 
top  line , on th e .o th e r  h a l f  of th e •bank. T his p ra c t ic e  i s  used where 
60 l in e  f in d e r  s e le c to r s  a re  re q u ire d  f o r  each 300 l in e s .

6 .2  Each 60 s e le c to r  bank on a  fram e i s  s p la t  in to  th ree  s e c tio n s  of 
20 s e le c to r s  each, two of th ese  se c tio n s  to 'b e  ‘arranged  f o r  c ro ss  
connecting  to each e th e r ,  the o th e r  s e c tio n  to be c ro ss  connected to 
a co rrespond ing  bank s e c tio n  on ano ther'fram e.. This p ra c t ic e  i s  
used where 40 s e le c to r s  a re  re q u ire d  f o r  each 300 l in e s ,  thus p e r­
m itt in g  900 l in e s  to be accommodated on two fram es, g

6 .3  A 56 s e le c to r  bank s p l i t  in to  fo u r  s e c tio n s  of 14 s e le c to r s  each, 
the f i r s t  and second s e c tio n s  to be a rranged  f o r .c r o s s  co n n ec tin g  to 
each o th e r  and the  th ir d  and fo u r th  s e c tio n s  a rranged  f o r  c ro ss

>
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5.5 Tl1e DISTRICT SELECTOR CIRCUIT, which is the other end of the line 
finder se]ec-t::c:r, is urcr:::.d.P.d. w:..tl1 a ro.gnet dri.,,-en s0lector sv;1';c.;10 by 
rneF.i,ns. Qf v1h'icr1. ui idle, sel'i:J.er .:s oelec~;ec. _8.nd, associe.ted with the 
d.i.stri.ct ,.mtil al1 sele6iio~1s have be~n· conrpleted, when the sender is 
di sch.:i.r·ee!i. T~ne di r t:ric t c ir:::ui t is <=elector ~m-·1au. and se1e·r, ts and. 
co,me-:;ts to t!;e p..'.'vpel' 0-:.1.tgoing t:r.1.mlt, nn.i3r -~he c0nt1·0:i o:f sencte:?', 
f-or. t:-w_co1r-pletio~ of, a.:1 o:c.i.f;i'.':l~ti~ c~ll~ It also supylies talki;:ig 
bai)ter;; to. t:t.e c.o.Eing stat~oi, ·coin:ied.s ba.t.tery for the operation of 

. the .. m0£sa~e rel?;i.3tf,r in the line. ci'.::::cu,i't on· a char!sed call, and con­
nect~ •th~ b'J.sy ·tone to the calling sfatio_rt, if required. 

5 .. 6 The L:1'1E FUT.DER TIME ALARM circuit is !:'or th3 purpose of ~iving 
vi ~;.al_· ai1d at:d.i.bi'e signa:s to ~~e :a ttenda:c.t wilen an O!"i ·:,;inating call 
is r.o:t connected to a li11e·qru1er in a specified time period;· 

.fAJlEL 3;,UTE FINDER FRA.:.'llE 

6. A.panel line finder frame consists or··1s·banks (at timesknown as pan-
ele) of line te:rminals, each bar..3.{ cc,::isisting •• of 20 sets of multiple lir.e 
terminals, maJdng a total capacity of _300 lines. •r-ne r,ml tipJ.e terminals 
a_p1,>ear on both sides of the bank and·each set consist:, of four termir.als, 
namely; tip ( T), r.ing t R) • sleeve ( S) and hunting (Ii). Ee.ch fr,ame and 
M.nk has a capacity of. 60 line find,er selectors 9 30 sale~t01·s mounted on 
the front of the frame and tiie oth.;)r 30 s~lec tors mcu::1'ced on the rear .Of 
the frame. Tl-:.i 5 nt:m'Jer of selectors for eac~1 ·300 linP-s may be ·red;,1ced. to 
40 or 28 selectors. Tilr:: arrangea:cnt of tne _selecto::.·s may be accom.1.1lished 
by splitting the line multiple banks of a ·frame in the foll~ming manner:-

6.1 Each 60 selector bank on a frame is split in the center and at-

6.2 

ramJed for ·a cross connec:ting cal:ll~, so that the first or bottom line 
on one. si~e of t~1e s:9li t will connec'~- to a·i2d ap:pear at the last or . 
top line. oli the, other half of the· bank. tr-fl.i's p:racti~e is used where 
60 line·1;inder ~selectors are required for ea.ch 300 lines. . .. ' . 

Each 60 selector bank on a f'rar:1e i's spHt- into three section:. of 
20 selectors eac1:, two of tl1ese secti-ons to:.be ·a!"ranged for Cl'O.$:S 

~onnecti~ t9- each ether, the other section to b·e cress connected to 
a corresponding bank sec.tion on anGther· rrame.. This practice is 
used where 40 selectors ·are :required ,for each 300 lines,. thus per-
m-i tting 900 lines to .be accorm:no·dated on two -frames. ·· 

A 56 selector baruc split into four sections of 14.-solectors each .. 
'the first and second sections to be ·arranged fer .cross connecting to 
each other and the third and fourth s·ec tions arra:np;ed for cross 

,. 
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connecting  to each o th e r .  This p ra c tic e -  i s  used where 28 s e le c to r s  
a re  re a u ire d  f o r  each 300 l in e s ,  thus p e rm ittin g  600 l i n e s j t o  be 
accommodated on the one fram e ..

7 . Each group of s e le c to r s  f o r  each 300 l in e s  i s  d iv id ed  in to  two sub­
groups, "A" and The .’'A” sub-group o f s e le c to r s  i s  on one s id e  of
the  t r a n s p o s i t io n  s p l i t  and the  HB" sub-group i s  on th e  o th e r  s id e  of the 
t r a n s p o s i t io n  s p l i t .  By th i s  method, a c a l l  o r ig in a t in g  in  a group of 20 
l in e s  causes a  s e le c to r  in  the nAM o r HB!! sub-group to  s t a r t  h u n tin g , the 
sub-group depending upon the c a l l in g  l in e  being in  the f i r s t  o r l a s t  10 
l in e s  of the  group . Should two c a l l s  in  the  same group o r ig in a te  a t  the 
same tim e, one be in g  in  the f i r s t  10 l in e s  and the  o th e r  being  in  the 
l a s t  10 l i n e s ,  two s e le c to r s  w i l l  s t a r t ,  one s e le c to r  in  sub-group "A", 
the o th e r  in  sub-group "B". Should a l l  l in e  f in d e r s  in  a  sub-group be 
busy, a  c a l l  o r ig in a t in g  w ith in  the  co rrespond ing  10 l in e s  w i l l  s t a r t  a 
s e le c to r  in  the  a d jac e n t sub-group.

8 . When b o th  sub-groups of s e le c to r s  f o r  300 l in e s  a re  on the same 
fram e, two TRIP magnets a re  u sed , one magnet oil the  f r o n t  and th e  o th e r 
magnet on the r e a r  of the fram e., When bo th  sub-groups of s e le c to r s  a re  
On sep a ra te  fram es, fova'- /TRIP magnets s h a l l  be u sed , one on the  front; and 
one on the  r e a r  of each fram e.

DETAILED DESCRIPTION OF OPERATION

ORIGINATING- CALL

The o p e ra tio n  f o r  a  c a l l  o r ig in a t in g  in  the f i r s t  10 lines,, o f a  group 
i s  a s  fo l lo w s :-  When the re c e iv e r  i s  removed from  th e  switchtipok a t  the 
c a l l in g  s ta t io n ,  the (L) re la y  in  the l in e  c i r c u i t  o p e ra te s  over a  c i r ­
c u i t  f ro m ;b a t te ry  through the w inding of the  ( L) r e la y ,  b reak  c o n ta c t of 
the  (CO) r e la y ,  over the r in g  s id e  of the l in e ,  through th e  s u b s c r ib e r 's  
loop, back over the t i p  s ide  to ground on the arm ature of the  (CO) re la y . 
The l in e  (L) r e la y  o p e ra ted , connects b a t te ry  to the  (H) te rm in a l of the 
l in e  a t  the  l in e  f in d e r  m u ltip le  bank and o p e ra te s  the  (BA) re la y  through 
i t s  in n e r  w inding. The (BA) re la y  o p e ra ted , o p e ra te s  the ( TH) re la y  over 
a  c i r c u i t  from  ground on the  arm ature of the  (BA) re la y ,  b reak  c o n ta c ts  
of the  (0) and (ST) r e la y s ,  700 ohm w inding of the  (TR) re la y ;  break  con­
ta c t s  o f the  (A .) (ST-A,) and (ST-B) re la y s ,  to  b a t te ry  on the arm ature 
of th e  (STP-G) m agnet. The (TR) re la y  o p e ra ted , perform s th e  fo llo w in g  
fu n c t io n s : -  a) o p e ra te s  the  two TRIP magnets from ground on i t s  arma­
tu re  (b ) .o p en s  the lo ck in g  s e r ie s  c i r c u i t  through the  ( TR) re la y s  in  the 
o th e r  bank groups, a s  h e r e in a f te r  d e sc r ib e d , (c) locks in  a c i r c u i t  from 
ground through i t s  600 ohm w inding and make c o n ta c t, te rm in a l 1 and 
brush  of th e  (G) group d i s t r ib u to r  s e le c to r ,  b reak  c o n ta c ts  of the  (C ), 
(CA), and (SB) r e la y s ,  to  b a t te r y  th rough the  18 BH R es. in  p a r a l l e l  w ith

■M*'.
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connect,ing to each other. This practice- is used where 28 selec~ors 
~re r~ouirE.d. for eaci1 300 linae, thu$ permi tt:.~ 600 iines1 to ba 
~ccommoaated on t~e one .frame.. • 

7. Each gToup of selec to!'s for eac~ 300 .lines is di·1.ided into two sub-
grou_ps, "A" and "B". '!'he -"A" sub-group of selectors is on one side of 
the t_ransposi tio~ split and the "B11 s-µb-gr.ou:p is on the other s.ide of t"he •• 
transposi tio:o -spJi t. _ By thi_s method, ~ call originatin~ in a group of 20 
lines causes a selector in the "A" or "B" sub-~roup to start hun.tit!g, til.e 
.sub-group depending upon the calling line ,being in the first or l~st 10 
lines of the gro-i,ip. Shoulq. two calls in· the same 'sroup originate at the 
same time, .on~ being in tlle first 10 lines and tn.e other being in the 
last 10 lines, two se1e·ctors Will start, one selector in sub-group 11A11, 

the other in sub-group "B". Should all line finde:ts in ~ sub-group be 
busy, a call originating within the correspondin~ iO lines will s·tart a 
selector. i.n· the adjacent sub-group. 

8. When both sub-15rou:ps of selectors for 300 • 1ines a:.e on the s~me 
frame, two TRIP magnets are used, _ one 6.agnet • on _the f:..•ont and th.e other 
lllac,-"'lle-t on t:t,.e rear pf the f;rame •.. _When bqth sub-groupa of selectors are 
on separate frames, fota- ,~IP- ma:gne.ts s}'l.al·l be used, one on the from; and 
one on the rear of e~ch frame. 

DETAILED DESCRIP-TION OF OPERATIOW . 

ORIGINATING CAL.l, 

. 9. The ope_ration for a call originating in the first 10 :lines,. of a group 
is as follows:- When the receivei: is removed from the swi tchh'ook at the 
calling station, the (L) relay in the line ~ircuit operates o~er a cir-

\ 

cui t from =battery through the windir,.g of the ( L) relay, brealcpontact of 
·; t

1
he ( cob) krelay, otvhertthe rding side of the line, through the su'(oscr) iber • s 

. .. oop, ac over .e ip si fJ to gro'Ulld on the· arrrature of the CO relay. 
The line (L) relay operated, connects battery ·to the (H) terminal of the 
line at the line finder multiple bank and operates the i BA) -relay through 
its inner winding. The (:BA) rel,ay ·operated, operates the {TR) relay ovtfr 
a·eitcuit from ground on the armature of ·the (BA) relay, break contacts 
of the ( 0) and ( K) relays, 700 ohm Winding of the ( T.?) relsl,y ;· break con~ 
tacts of the (A.) (ST-A,) and {ST-Bl relays, to battery o~ the armature 

}_ o( the l STl?-G) magnet. The_ l TR) :~lay o:?erat~d, performs th~ following 
-~---L~tions:-__;(a) operates tne t\~o·TRIP magnets ~rom ground on its arrea-
. tu.re ( b). opens the ipcking series ci~cuit through the ( 'IF.) relays in the 

other bank groups, as· hereinafter described, (c) locks in a circuit from 
ground. through its 600 ohm winding and make contact, terminal 1 and 
brush of the (G} group distributor selector, break contacts of the (Cl, 
(CA), and (SB) relays, to battery through the 18 BH Res. in parallel with 

t ,, 

• 
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the w inding of the  (8T-A) r e la y ,  which o p e ra te s . Each TRIP magnet o p e r­
a te s  i t s  t r i p  rod , thus t r ip p in g  the  co rrespond ing  group brushes o f the 
a s s o c ia te d ,s e le c to r s  on i t s  r e s p e c t iv e , s id e  o f the  fram e. The (ST-A) r e ­
la y  o p e ra te d ,- fu n c t io n s  as f o l lo w s :-  (a ) c lo se s  a c i r c u i t  from ground on
i t s  l e f t  in n e r a rm a tu re , to b a t te r y  through the  w inding of the (STP-G) 
magnet, 'which o p e ra tes-an d  remains, opera ted  u n t i l  the  (ST-A.) r e la y  r e ­
le a s e s ,  ,(.b) sh o rt c i r c u i t s  the -500 ohm w inding o f th e  (CA) r e la y , pre-r 
v e n t in g , i t  from  o p e ra tin g  and s t a r t i n g  a  l in e  f in d e r  in  sub-group "B", as  
d e sc rib ed  in p a r a g r a p h - 35, w h ile  a  c a l l  i s  going through , (c) o p e ra te s  
the. (jC) r e la y  over a  c i r c u i t  from, b a t te ry  through the  w inding of the  (K) 
r e la y ,  make c o n ta c t o f  th e  (Tlx) r e la y ,  to ground bn the  arm ature of th e  
(ST-A) relay*: .(d) c lo se s  a  c ir c u i t ,-  o p e ra tin g  the  (IF ) r e la y  in  the l in e  
f in d e r  c i r c u i t .  This c i r c u i t ,  i s  traced , from, ground on the r ig h t  o u te r  
arm ature and in n e r make c o n ta c t o f . th e  (ST-A) re la y ,  through th e  break  
c o n ta c t o f the  ( GA) , and (G) r e la y s ,  th e  A1 b rid g in g  brush-and te rm in a l 
p f  th e  A selector* , o v e r-lead  {.ST), break  c o n tac t of the (HB) re la y  in . th e  
l in e  f in d e r  c i r c u i t ,  break" sp rin g s  of the  -TEST ja c k , to . b a t te r y  through 
th e  10p0 ohm winding o f the  { IF); r e l a y . T h e  (K) re la y  o p e r a te d , . ( a) 
locks .to ground- on the  arm ature of the (BA) re la y  th rough i t s  make con­
t a c t  and the break  c o n ta c t of the (0) .re ld y , (b) opens the c i r c u i t  
th rough the  700 omn w inding of th e  ( TP)*.relay, thus p rev en tin g  an o th er 

. l in e  f in d e r  s e le c to r  from  being-, s ta r te d  b y ' the  c a l l , (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 through the 1500 ohm.winding p f th e  (0) 
r e la y ,  bu t the  (0) re lay , does n o t o p e ra te  a t . : th i s  tim e on. account o f in ­
s u f f ic ie n t  amount of c u r re n t th rough  the w inding . The (IF ) re la y  oper­
a te d ,  (a) locks to  ground' on the break  c o n ta c t -and arm ature o f the  (H) 
r e la y ,  through i t s  make c o n ta c t and both  w indings in  se r ie s ,. {h) c lo s e s . ,-   ̂
a  c i r c u i t  o p e ra tin g  the  (GA) . re la y  in  the s t a r t i n g  c i r c u i t  from  ground on 
the- b reak  sp rin g s  o f  . thaM ake Busy . ja c k , make c o n ta c t of ..the ( LF) re la y , 
b reak  c o n ta c t of the (iiffj r e la y ,  lead  Y, to b a t te ry  through th e  break  
c o n ta c t and w inding o f th e  {GA) re la y ,  (C.) o p e ra te s , the  UP magnet from 
ground on the  N commutator b rush  and segment; causing  the  l in e  f in d e r  se ­
le c to r  to  t r a v e l  upward and hunt f o r  the  te rm in a ls  of the c a l l in g  l in e  to  
which b a t te r y  i s  connected,- a s  h e r e in a f te r  d e sc r ib e d , .(d). c lo se s  a  c i r ­
c u i t  from th e  same ground on the .F commutator b rush  and segment, through 
the  b reak  c o n ta c t o f t h e  l in e  f in d e r  (E) r e la y ,  to b a tte ry - th ro u g h  the 
in n e r w inding of the (C l) r e la y ,  o p e ra tin g  the  (Cl) r e l a y T h e  (GA) re -  
la y  o p e ra ted , removes ground from lead  ST, locks to ground on the  arma­
tu re  of the  ST-A re la y  a n d .c lo se s  a . c i r c u i t  o p e ra tin g  the STP-A magnet 
and c lo s e s  th ru  the  X le a d . This c i r c u i t 1i s  tra c ed  from ground on the 
arm ature and in n e r make c o n ta c t of the '(ST-A ) re la y ,  make c o n ta c t .o f  ’the 
(GA) re la y ,  te rm in a l and b ru sh  of the. A-3 a rc  o f  th e  A s e le c to r ,  to  b a t ­
te ry  th rough  the  w inding of the STP-A m agnet.' - The 5TP-A magnet rem ains 
opera ted  u n t i l  the re le a s e  of the ( ST-A) re lay *

• 

• 
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the winding of the (ST-A) relay, which operates. Each TRIP magr;et aper~ 
att!a_ -its trip rod, thus trip:pj_ng the corresponding group brushes of the 
asso_ciated._se+ec"tors··on its respec.t_ive._side.of the frame. T"ne (ST-A) re­
lay ope:r~~ed., ·fuµc tion"s as .follows::- '(a) clOses ·a citcuit ·from gro~nd on 
its left ih:r,.,e_r ·armature, to battery ·throu.,gh the wind'in:g of the .{ST??:...G) 
ma.gJ?-~t, Whi_c~ operates: and remains. ·ppera:.ted u'ritil the 'ST~A) rel~y _-re.­
lease~, .,(.b) ·$hort circiua·s the -500 ohm vn,ndin,,$·of ·the {CA) relay,_ pre ... •• 
ve~t;_ng. it ·~ro~.operatfng .and. l3:tar.fing a l_ir;e _finder in sub-group ''.B", as 
desc;-~bed ~n. para?ra:pn: 35, .whil.e ~ call i_s ~o·ing ~hrough, • ( c) qpeta.tes 
the. (Ir) rel~Y.. over· a circuit·:from_: bat.~ery tprough 'the wind in~ 9f the_ ( K) 
z:elay, IXl?kf!l cbntact·of" the (~.)·•re:i.ay; to·gr9µnd·b-n:the armature of_the 
(ST-A) __ re,iay(.L{l cl-0ses a·c.i-rct1:i-.t",. Ol)~r~,tin1?;.~_:he·(LF) relay in the lin.e 
fi~er ctrcuH. This ·cir.cu·it. i·_s traced..'f.:t'om. grourid on the rj_ght outer 
armature and' inner make c:ontaet o-r.',:the''tsi--.A':i--relay, through the br~ak 
qontac t of t~~ (GA};- a:nd· ( C) r~lays, the Ai br)dgin-?; brush· a?ld te~p~l 
pf -~he A ~-~;I.ec~or,. over~lead {,,S'.r), breal(contact of the (lIB) relay i~. ths 
liP;e_ findet ~i;r-cui t,. break~ spr,i.ng·s of· the TEST 'jack, to. battery through 
:_the 1090. ohni wipding of .the ( Wl: x;e.l~y. -. !Nie (;Kf re1ay· operated,. (a)· k 
lock,s .to ·gI;"ou.nd.·, on 'the ai:na-tu;re of the CB.A) .r.elay -t11ro~gh i t·s make con- I 
ta~t :am the break eontact of the {0)-.r~tii~:, ( b) opens.·tl1e circuit ."' \ 
through th~ 700 orun winding .of-1:he (TF:.).,relay, thus· preventing ~<?_the_r 

. line finder· selector from betng•:started. by·thi'·cal1,· {~). close~ a circuit 
· . from ground· ·on its make contao_.t .thr.ough the 1500 ohm. winding Qf the ( 0) 

relay, but···the' (0) relay:d'Oes n<;>-t o:peJ"ate.?,t''.this time on. accpunt of in­
Suffioi_e.nt ~~t 'of· current ~hri:mgji the ~ind~nis. The { U') • r~lay __ oper- • 

• .. a;ted ,. (a) locks· to grou..'ld· on· the br.eak c<:>n tac:t' ·and -arma.'tur~ of the ( H) 
r~l~y. through i.~s make -contact _ap.a.· botll w:ind\J?ff·S·in _s.eries·,:.(bJ.,_.~lo_ses-------:-. "'\ 
a cµ-.c1,1it 0perating:the fGA) :rel~y i~ the.· st~rting ci"rcuit from ground on •a»J , 
~-~e~ e,r~g(oL-~~--BU~y·.j~, [!lake contaet·or.the (LFl relay, ) 
break.contact ·of the,(!11) -r~).,~, - l.~~--y-~ to battery through -~~e break __ _-.--
contact a.nd·wind.lng t,f :the= {GA) reiay,_ (dj operates,.the UP-~et from 
grou~d _on the ~- contnUta-tor .brush_-~· s·e~~n~~.: ·ca.using -the 'lj.ne finder se-

. le~tor to t~av&l U);M'ar~ ;Bll,d_h~~ f~A ~~e·t~minals 'of ,the eall~~ line to 
. ··: 9:2'-ich bat~~ry _is ·com:iecte~,- St~ .-ller.ei'nar\sr d·eabr1bed,.(d). qlo~s a cir-
. . ;Cui,~ fr9.m th&-same· .grQ~:.on ,t~ ,J ¥<?)~1tator brush and··=~~~e:n,t, -through 

the break ·contact of-.. th~ .. ],ine -~tnd.~r·. (~) _rel~y, to battery~th~~ugh tho 
inner winding of the (CI) relay, opera tin~ the •{ C'I) rela.y •. _, TBe. ( G~) re- l 

l?Y o~i:ated, rellX>ves ground from lead ST, locks to ground:. O?l-:' :t;he cJ,l'lll9.­
ture of the s-T.:.A:: relay, ~nd .. ~los,E;)_s, -~-ci~cui_t ope·rating the STP-A magnet 
~d closes tlm.r- the.:K l:ea.d. ThiB, cirCUi t::is traced -·from _ground. on the 
armature and·, llmer ·DW!'.i~, c·ontac:t _of .the··(S~-=A) "relay,. ma1.{e_-c~;i~ct.of th~ 
( GA) relay, terminal and -br.u~b,...of t'h~. A..:·3 arc· -of· the ·A. sel~c.~o-r-, to bat-

, tery _through the. Winding 9l>he ·sir;P-:A ffliignet_:-- The .STP-A ~ef r~mains 
op~rated until· the re],eas.e of. the (ST-A)' -reM.y., 

' ... ~ . · .•• 
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10. - As the l in e  f in d e r  s e le c to r  s t a r t s  upward h u n tin g  f o r  the  c a l l in g  
l i n e ,  a c i r c u i t  i s  c lo sed  through the M commutator s l i g h t ly  a f t e r  the 

, "brushes and segment o p e ra te s  the  l in e  f in d e r  E r e la y .  The E re la y
- o p e ra ted , (a) o p e ra te s  th e  MB re la y  from ground on i t s  a rm atu re ,
- through, the break  sp rin g s  o f the 11.3. jack  to b a t te r y  through the  in -  

n e r  w inding o f the  M3 re la y , (b) c lo se s  a c i r c u i t  from  ground on fee  
uppc J c a m4, -  make c o n ta c t of the  E r e la y ,  to  b a t te ry  
.through th e  in n e r w inding of the  D re la y ,  o p e ra tin g  th e  D re la y ,  (c) 
opens the  o p e ra tin g  c i r c u i t  o f the 01 re la y ,  thus p e rm itt in g  the  re la y  
to  r e le a s e ,  should the  TEST brush  of the sender s e le c to r  be making con­
t a c t  w ith  the  TEST te rm in a l of an id le  sen d e r. I f  the  TEST brush  of 
the  sender s e le c to r  i s  making c o n ta c t w ith  the TEST te rm in a l of a  busy 
sen d er, the Cl re la y  lo ck s  through i t s  o u te r  w inding , the lower con­
ta c t s  of cam S, make c o n ta c t of til© r e la y ,  to ground on the TEST brush  
o f the  sender s e le c to r .  W ith the 01 re la y  he ld  o p e ra ted , the  o p e ra tio n  
of th e  l in e  f in d e r  E re la y  a lso  c lo se s  a  c i r c u i t  o p e ra tin g  the  F re la y  
in  th e  l in e  f in d e r  c i r c u i t  and the d i s t r i c t  s e le c to r  STP magnet. ' This 
c i r c u i t  i s  tra c ed  from b a t te ry  through the- 1000 ohm winding of the  F 
re la y  and through the  w inding ana break c o n ta c t of th e  STP magnet, make 
c o n ta c ts  of the Cl and E r e la y s ,  to  ground on th e  lower o u te r  c o n ta c t 
of cam H, whereby step p in g  th e  sender s e le c to r  b rushes one s te p  on i t s  
back s tro k e , i f  the n ex t sender c i r c u i t  i s  i d l e ,  the  Cl r e la y  r e le a s e s ,  
in  tu rn  s to pp ing  the  s e le c to r ,  bu t i f . t h e  nex t te rm in a l i s  busy, the Cl 
re la y  rem ains opera ted  and the sender s e le c to r  co n tin u es  to  s tep  u n t i l  
an id le  sender i s  found . When the  Cl re la y  re le a s e s  * the  TEST te rm in a l 
of th e  se le c te d  sender i s  im m ediately made busy to  a l l  hun ting  sender 
s e le c to r s  by ground connected to  the  TEST brush  from  the  lower o u te r  
c o n ta c t of cam H, through th e  make c o n tac t of th e  E re la y  and the  break 
c o n ta c t of the Cl r e la y .  T his busy ground i s  connected u n t i l  the 
sw itch  advances from  p o s i t io n  1 l / 4 .  The o p e ra tio n  o f the F 'r e la y  opens 
the t i p  and r in g  le ad s  between the l in e  f in d e r  commutator and the d i s ­
t r i c t  c i r c u i t  and p rev en ts  the  d i s t r i c t  ( ! )  r e la y  from o p e ra tin g  and ad­
vancing  th e  d i s t r i c t  sw itch  from  norm al, should t h e . l in e  f in d e r  s e le c to r  
connect to  the  te rm in a ls  of the  c a l l in g  l in e  b e fo re  th.e sender s e le c to r  
s e le c ts  an id le  sen d er. • .  • ..

11. The MB re la y  o p era ted ; (a) locks from  ground o n .th e  arm ature and
o u te r  make c o n ta c t of the  ST-A re la y , lead  X, make c o n ta c t ..and o u te r  • 
w inding of the  MB re la y ,  to b a t te ry  on the b reak  c o n ta c t and arm ature 
o f th e  S I r e la y ,  so th a t  the MB re la y  w i l l  no t re le a s e  should the se­
le c to r  r e tu rn  to  normal w hile  an o th er c a l l  i s  going th ro ugh fb l c lo se s  
a  c i r c u i t  from  ground through th e brook o p r in g s -of -the- ;zaake
c o n ta c ts  o f the IF and MB re la y s , to  b a t te r y  th rough  the 800 ohm 
w inding o f the F re la y , which o p e ra te s  i f  the r e la y  was n o t p re v io u s ly  
o p e ra ted , (c ) connects ground on i t s  arm ature to  th e  s e r ie s  c i r c u i t  
through th e  MB re la y s  of the  o th e r  s e le c to r s  in  th e  same group, thus 
p e rm ittin g  the  o p e ra tio n , over lead  CH of the  CA o r CB re la y s , in  the 
s t a r t in g  c i r c u i t  when a l l  l in e  f in d e r  s e le c to r s  in  th e  group a re

.. 
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. . 
10. • ... As the line finder selector starts upward h1.u1tj.ng for the calling 

line, a cirqui t is clo_sed through the M commutator· slightly af~er the 
b~shes and segment operates the line finder E relay. The E relay 

( 
-~ ope-rated,. (a) .operates the MB relay from ground on its armature, 
- thr9µg}l the_ ·break s·prings of the_ :r.B. ja~:!r to b~ttery through the in­

' .. ·: : ner ·winding of. the MB relay, ( b) closes a circ·u1 t from ground on ~ 
ltppe.r---wuier a.entac t---o&Icani"t,· make· contact of the ~ relay_, to. battery 
. through the inn~r winding of the D relay,. ·opera ting the D re lay, ( c) 

•• op·ens the operating circuit of the CI relay, thus :pe·rm1tting the relay 
to release, .should t!1e TEST brush of the sender selector be rr,a;king con­

_V--tact with the TES~ terminal of an idle sender. If the TEST brush of 
?'\ the .send.er selector is making contact with tile TEST terminal of :a busy 

sender, tll~ CI relay locks.through ft;ij outer windfng, the l0i7er con­
tacts of cams, make contact of ·.the. relay, to ground on the TEST brush 
of t~e- se:p.der selector. With the "ci relay held ope.rated, the ope_ration 
of the ·line find~r E relay also closes a cirq~it operating the F relay 
in the line finder circuit and the distti.Ct selector STP·magnet. • '11his 
circuit is traced from.battery through the· 1000 ohm ~ind1ng of the F 
relay anc;l through the winding -~nd break contac.t of the STP magnet, make 
contacts of the CI and E relays, to groi..nd on· th~ lower outer contact 
of cam H, whereby stepping the sender selector brushes one step on its 

.back stroke. If the next sender circuit is.idle, the CI relay Teleases, 
in tum stopping tpe selector, but ii.the.next terminal is busy, the CI 
r~lay remains operated and the sender·. selector c·ontinues to step·until 
an idle sender is found. When the CI reiay releases~ th'~ TEST terminal 
of tne sel_ected. sender is µnm~iately. made busy to all hunting sender 
.selectors by ground connected to the TEST. brush fro·m the lo_w~r-OU:~!3r 
contact pf ca~ H, through the ~e contact of tlie E relay ~d the break 
con~ct of thEl CI relay. This busy ground is connect_ed upii.t ~he . 
. switch advances from position l l/4. The operation of. the F :f~~ay opens 

. the tip .and ring leads between the -line f j,nd.er. conr.au~a t.o,r and the 9-i s­
trict -c"iro:qi_t .and -pr~v.ents the district {L). relay :f'r.om. . .oper~ti?l8; and ad­
vancing. ~h~ distri~~ s_wi~ch fro~ normal, ~~uld. tba.lxne finder :selector 
connect to. the· termina_ls of ~he-calling Jine .:before th.a sender sel'ector 
selec-ts an idle sender. 

11.- The MB relay ·ope~ated; (a) i.ocks fro'in ground. on _the a~tu.re and 
.• outer make ·contact ~f. the ~T-A, tel_ay ,· lead X, .mak.e contact . .an4 O\tter . 

wi~ing Of. -tlle MB relay, 1to, batte_ry -on-.~ break._contact ·and ~rqiature 
of the SL ,-f.elay, so that the MB re.la~ will not release should the se­
lector retu,.-u io norn:al while another ca.1.1 is.goi~ th-rm~ (b) c·loses 
a circuit from ground through ,ne l3Hak 9f)l'ings-d ~ •~•~e • 
contacts o-f the IF and liB relays, to battery thr._ough the 800 onnr 
winding of the F relay, which operates if the relay was not previously 
operated, {c) connects ground on its armature to the series circuit 
through the }ffi relays of the other selectors in the same group, thus 
permitting the operation, over lead CH of the CA or CB relays, in the 
starting circuit when all line finder selectors in the ~roup are 

t-9 
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O ff-norm al, (e) t r a n s f e r s  the  ST lead  to  the n e x t l in e  f in d e r ,  which i f  
busy, t r a n s f e r s  the c a l l  over the ST lead  in  the  same manner u n t i l  an 
id le  l in e  f in d e r  i s  found .

As th e  l in e  f in d e r - s e le c to r  co n tin u es  upward, a t  the  en d .o f. the 
tr ip p in g " io n e , ground.on the K commutator brush  and segm ent, sh o r t  c i r ­
c u i t s  the  600 ohm w inding of th e  TH re la y  th rough the break  c o n ta c t of 
the  PS r e la y , over lead  K m ake^contact of QA re la y , and through th e  
break  c o n ta c t o f th e  3A re la y ,  thus r e le a s in g  the  TE r e la y .  The ST-A 
re la y  rem ains op era ted  from  th e  same ground u n t i l  the  K b rush  moves o ff  
the  X commutator segment, w hen 'the c i r c u i t  through th e  w inding o f the 
ST-A re la y  i s  opened, re le a s in g  th e  r e la y .  This i s  befo re  the  b rushes 
of th e  l in e  f in d e r s  s e le c to r  have, reached the f i r s t  s e t  of l in e  term in­
a l s .  The (TE) re la y  re le a s e d , c lo se s  th e  .lock ing  s e r ie s  c i r c u i t  through 
the  >TE re la y s  in  the  o th e r  grounds and opens, th e  c i r c u i t  through th e  two 
TRIP. m agnets, which r e le a s e ;  The ( STA) re la y  re le a s e d , (a) opens the 
lo ck in g  c i r c u i t  through th e  GA r e la y ,  which r e le a s e s ,  (b) opens th e  c i r ­
c u i t  th rough  th e  lo ck in g  (o u te r)  w inding o f th e  MB re la y , h u t th e  re la y  
does n o t re le a s e  a s  i t  i s  h e ld  op era ted  over i t s  o p e ra tin g  c i r c u i t ,  (c ) 
opens th e  c i r c u i t  through tne  STP-G magnet, which re le a s e s  and s to p s  the 
b rushes of the G group d i s t r i b u to r  s e le c to r  to  th e  n ex t te rm in a ls , (d) 
opens the c i r c u i t  through the STP-A magnet, which re le a s e s  and s te p s  the 
b rushes o f the  A group, d i s t r i b u t o r  s e le c to r  to  the  nex t te rm in a ls , (e ) 
removes the  s h o r t  c i r c u i t ,  from  the 500 ohm w inding-of the GA re la y ,  which 
does n o t o p e ra te  u n le ss  a l l  s e le c to r s  in  th e  group a re  busy, a s  d e sc rib ed  
in  p a rag rap h  35* . 7 * /  ; > ■ —

When the  s e le c to r  b rushes make c o n ta c t w ith  th e  te rm in a ls  a s s o c ia te d  
w ith  th e  c a l l in g  l in e ,  b a t te r y  on th e  H te rm in a l o p e ra te s  the  0 re la y  in  
th e  t r i p  c i r c u i t  and the K re la y  in  the  lin e , f in d e r  c i r c u i t .  This c i r c u i t  
i s  tra c e d  from  b a t te ry  in  the t r i p  c irc?a it th rough the  500 ohm- winding of 
the  0 r e la y  and 500 ohms r e s is ta n c e  connected in  p a r a l l e l ,b r e a k  c o n ta c t of 
th e  CO re la y , make c o n ta c t o f  the p r e la y ,  oyer lead-H* through the  H mul­
t i p l e  te rm in a l and b ru sh , H commutator b rush  and segment, o u te r  c o n ta c ts  
of cam y , w inding o f the H r e la y ,  to  ground on the break  c o n ta c t and arma­
tu re  o f the  PS r e la y .  W ith the  H re la y  o p e ra ted , a  50 ohm n o n -in d u c tiv e  
shunt i s  connected around i t s  w inding to ground.on i t s  arm ature f o r  th e  

I purpose o f in c re a s in g  th e  amount of c u r re n t through, th e  500 ohm w inding of 
the 0 r e la y ,  th u s  speeding i t s  o p e ra tio n . This i s  n ecessa ry  on account of 
the  v e ry  s h o r t  time p e rio d  when th e  H brush  makes c o n ta c t w ith  the E ter,- 
m inal b e fo re  th e  c i r c u i t  over lead  H, i s  opened by th e  overthrow  of th e  
s e le c to r .  The H re la y  o p e ra ted , opens th e  c i r c u i t  which h o ld s  the  IF r e ­
la y  o p e ra te d , the IF re la y  does no t re le a s e  im m ediately on account of 
a  c ir c u i t  being closed from ground th rough  the G commutator tru sh  and segment, 
to b a t te ry  through both wind lag s  of the JF re lay  in se ries . The IF relay is  thus 
h e ld  op era ted  u n t i l  the b rushes a re  cen te red  on the  te rm in a ls  of the calling

• 

• 
I -
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f: 6ff;.:normal,- ( e') transfers 't:lie ST::,l'eacl to the next lin_e fin;ler, which if 
ousy, transfers the call over ·the :ST ],ead in the same manner. until an 

, • idle lin~_:finder is found. 
) 

12. • As the· lfne _ r. ;nder· selector __ con_tiu~ei~ -~~ard ·, _at tl.e end-. of the 
tr~ppirig~ne, ground,on the ·K comrirut~tor bD,l~h.31:l-d s~gmenh short cir­
cuits-the 600 ohm winding•of the TR relay-thr.ough the break contact of 
the DS relay, qver _lead lt make;coritact ·or· GA f~lay, ?nd through the 
break contact of the'S_A_~eiay, ·tnus re~ea~ing the 'J,'R.relay. The ST-A 
relay remains operated fi:om the same ground.until the K brush moves off 
tlie lt commutator segment, when 'the circuit through the .~vinding of ti;ie 
ST-A relay is opened, releasing the relay. Th~s _is before the brushes 
of the line finders selector have 'reached t:ne··.first set of :ine termin­
als. The ( TR) r'elay releas·ea:, cfos~_s '_-r.n:~ )ocking s·~ries circuit through 
the ·'N( relays in the other gr_ocU}d s and operis. t;rie <; i rcui t through ths·· two 
TRIP magnets; whicb felease. • Th~ 1$TA) ~~~qy ~ele~sed, (a) open~ the 
locking -circuit ·through the GA :r~iay-, w})i9h rel.eases, ( b) .o_pens the cir­
cuit thr.-oUgh ·the locking ( outer) ·wiAding .oi :·tl:ie MB ·relay, but the re:ay 
does-not release as it '1,s held .OJlerat~d .6ver·.it~ o;p~rating circuit, (c) 
opens the circui't • through· t'he STP..:G magnet, v1hich releases and st.ps the 
brushes of the G group distri~µ~Q~_selector to the next terminals, (d) 

·opens tlie circui i" throug:.n the S'I'P.~A-~gnet, wh;.ch _releases an~ steps tile 
brushes of the ·A group_ distributor .. selector to. ~he next terminals, ( e) 
-rerii:>ves the· ·short o'ircui t. from .the· 500 ohm .wi:lding · Qf the CA relay, v.ihich 
does not operate ·unles~ all selectors in -the gr~up ~~e busy, as described 

: in paragra~ 35·., • .-·_ • . . •. . . • · . -

13. When the selector· brushes make contac·t. with th.e t.erminals associated 
witb the_calli~ line·, bat~ery .on th,e H termin~ operates' the O relay in 

• the trip ·a1ircu1t 8lld t~e 'lj reley in the line. f_i~er ci.reui-t. This circuit 
is traced from bat'tery in _the ~rip .Qirc:uij:. thrpugh the- fl00 ·ohm-winding of 
the O ~lay and 500 ~bm13 res1:~.~a.??-9e_'_'.comiected. in. pa-ra.llel 9 broak contact of 
the CO relq, make contact of' th1f.L relay, o~er le?Ui-H; -tp.rough the H mul­
tiple teminal a.:nd. brush;'H.c0mmtator brush ang segir:ent,. oµter·contacts 
of cam Y. winding of the H relay, to ground on the .. oreal-;: contact and arma­
ture of the DS relay. With the R relay operated, a qQ OQ)'I) non-inductive 

·.smnt· la ponnected arouhd _it_s. wi¢ing to' gro'U:1'1d.°9n. i ~s az:rnature for the 
l: ptrpoae ot increasing t}fe amoun~ ot: ____ cu~ren; ~hr_qugh, tb~ -~ ohm winding of 
• tbs O relay-, thus speedi'ng its opE!tat_ionr. -~his j.S :nec.essary oii account of 

the very short time periodwho/1 th~ H brush makes·contact with the E ter~ 
minal before- the c 1 rcui t over lead H, i ~ o,n~ned by the ov~rthrow of the . 
selector •. The· H relay operated,'opeps t~e of~cuit wpich h9lds the IF re­
la, operated_. '2t the i,F relay does no~ __ re:fease inmediately on account of 
a· c~Q21t_ 'being closed fr~ gro~ thrc~gh the'C .colll111ltator r.rush a'\i segment, 
to battery .through ·ooth· ~ine! lngs of 'fi?.s .JJ' relay in series~ . The LF reley is thus 
hol~ ppera.ted until the bri,;;hes are centered on· the terminals Of the calling 

, 

t 
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l i n e .  When th e  c i r c u i t  through th e  C commutator segment is  opened, th e  
LF r e la y  r e le a s e s .  The LP re la y ' re le a s e d , (a) opens th e  c i r c u i t  through 
th e  UP m agnet, which s to p s  th e  s e le c to r  brushes on th e  te rm in a ls  of the 
c a l l in g  l in e ,  (b) opens th e  c i r c u i t  through th e  800 ohm w inding of th e  
F r e la y ,  so th a t  when th e  c i r c u i t  through i t s  1,000 ohm w inding is  
opened, by th e  re le a s e  o f the  Cl re la y  w hen 'the  d i s t r i c t  sender s e le c to r  
seizes- an id le  sen d er, th e  F re la y  r e le a s e s ,  (c) c lo se s  a  c i r c u i t  oper­
a t in g  th e  SL r e la y .  T his c i r c u i t  is  tra c e d  from ground through the  ED 
breads oon r i n g s. b reak  c o n ta c t o f th e  LF re la y ,

'make c o n ta c t o f th e  E r e la y ,  w inding o f the  SL r e la y ,  in n e r c o n ta c ts  
o f cam T, m ake.con tac ts  of th e  D r e la y , to  b a t te r y  on th e  b reak  c o n tac t 
of .th e  DS r e la y .  . - .

As th e  sw itch  advances from p o s i t io n  1, th e  c i r c u i t  th rough  th e  L 
aiid CH re la y s  is  opened, r e le a s in g  the  r e la y s . J In  p o s i t io n  l - l / 2  to  2, 
th e  a s s o c ia te d  sender is  h e ld  busy by ground through cams H and C. The 
CH re la y  perform s no u s e fu l  fu n c tio n  i f  th e  d i s t r i c t  advances to  p o s i t io n  
2 . , Should th e  d i s t r i c t  s t i c k  in * p o s itio n  1, th e  CH re la y  opera ted , . c lo se s  
a  c i r c u i t  from ground on cam H, b reak  c o n tac t of th e  OS r e la y ,  make con­
t a c t  o f th e  CH re la y ,  to  b a t te r y  through th e  s e le c to r  tim e alarm  c i r ­
c u i t  (no t shown), which fu n c tio n s , g iv in g  a v is u a l  and au d ib le  s ig n a l .

l3 o l  The adjustm ent of the  C commutator b ru sh , w ith  r e l a t i o n . t o  the  
t r ip p e d  H m u ltip le  b ru sh , is  such th a t  does n o t b reak  co n tac t w ith  
th e  C commutator segment u n t i l  s l ig h t ly  a f t e r  th e  h o ld in g  c i r c u i t  
th rough both  w indings of the  LF re la y  i s  opened by th e  o p e ra tio n  
o f the  E re la y  when th e  H brush  makes c o n ta c t w ith  th e  H te rm in a l 
to  which b a t te ry  is  connec ted . The IJP m agnet, th e re fo re ,  rem ains 
o p e ra ted  and the  s e le c to r  co n tin u es  to  t r a v e l  upward u n t i l  th e  
b rushes a re  c a r r ie d  s l i g h t l y  above th e  c e n te r  of the  l i n e  te rm in a ls , 
a llo w in g  the lo ck in g  pawl to  e n te r  the  no tch  on th e  -rack a tta c h e d  
to  th e  b rush  su pport ro d . At th i s  tim e th e  h o ld in g  c i r c u i t  through 
bo th  w indings of the  LF re la y  is  opened a t  th e  C commutator, r e ­
le a s in g  th e  r e la y .  The LF re la y  re le a s e d , re le a s e s  th e  UP m agnet. 
The s e le c to r  then  drops in to  p la c e , thus c e n te r in g  th e  b rushes on 
th e  l in e  te rm in a ls . , ., • r ; -;

The 0 r e la y  o p e ra ted , opens th e  lo ck in g  c i r c u i t  o f the K r e la y .  The 
K re la y  is  very  slow in  r e le a s in g  to  ho ld  th e  0 re lay , op era ted  through 
i t s  1500 ohm w in d in g ,. in  o rd e r to  perm it- th e  BA re la y  to  r e le a s e  b e fo re  
th e  0 r e la y ,  o therw ise  a n o th e r l in e  f in d e r  may be s t a r t e d  by th i s  c a l l .

15. The SL re la y  o p e ra ted , c lo se s  a  c i r c u i t 'w h ic h  o p e ra tes  th e  GO re la y  
in  th e  .lin e  c i r c u i t  from b a t te r y  on i t s  arm ature , th ro u g h .'th e  ,two 110 
ohm re s is ta n c e s  (A and „3) in ’ s e r ie s ,  over le ad  S, to  ground th rough- one 
o r bo th  w indings of the CO re la y  in  s e r i e s .  T his .same b a t te r y  is  con­
n ected  to  th e  m u ltip le * s1eeve te rm in a ls  of th e  l in e " a t  th e  f i n a l  fram e;
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line. ,When the circuit through th·e, C 'commu.tator ·s_egment is· \'.)pehed, the fl 
µ'- re.lay .fele~ses. The LF relay· released, (a} .01Jei1S the ~ircuit far6ugh 
the UP magnet, which stops the selector brnshes bn the terminals of the 
~alling· line, (b) opens tlle circuit throt1gh the· 800 ohm winding of the .. , 
F r_elay, so that when· the circq."it tlirough its i,ooo ohm winding is • • 
opened,' by, i;he ~elease of the CI· relay When· tl?°e ~is.trict senc;ler seiector 

·seizes. _an idle sender, the F·relay releases; (c) ·Closes a circt1it o,_,er­
a.~~ng the _.SL relay, This ctrcuit ·is· trac2d ·f·h,m ground _through the (BJ 
.'ereaat oen~ac~ spril1£,S of tbe !cm ~aQ}t,, br$.le contact of the LF relay, • 

. ··make cont~t of· the E relay,, winding of the SL relay, im1er contacts. 
9~ cam T, -~e.~ontacts of the D relay, to.battery on the break con~e.ct 

. oi' . tli.e DS relay,. • 

. •. • As. the switch a.dyances· from position l, tlle circuit through ~l?-e L 
. a...;.d CH r~lGl-ys i's opened·, releasing the ·relays~._: In ·_position 1-1/2 to 2, 

th~ asso_c,tated sender is held busy by ground thl.•01.2gh cams H. and c. The 

15. 

• CH rel~ performs no .useful £unction if the· dl°stric·t a.dvanc~s to position 
2. - Should the· dis.tr.ict stiek in- ·po~ition 1, the- ·ca I'"el~ oper$,te!1:, ,~closes 
a circu~t fr.om ground on cam ·H, break contact' of ·the cs·_r,el~y~ l!l&lce ~on-

• • tact of. the CH relay, to battery 'through the selector time alarm cir.;. 
cuit (not. shown), which functions; giving a visnal and attdible signal. 

13 .. 1 The adju-stm.ent of the c commutato:t:' bru.sl1, with. r·e1at;ion. to the 
trippe~ H mui'tiple brush, is sttch that does·:not_ brea\c. oo:nt~t wit11 
the C comnutat(;l:r segment until slightly''after the holdiµg_ c'ir.quit 
through both windings of· the LF relay -is operied by the op·e:r~tlon 
of the H relay when the H '!:>rush makes contact w1 th the H tenn1nal 
to which battery is connected. The UP magnet, therefore, remains 
operat~d. and. the s~lector continues. to, travel Upcla~(l until, the 
l;>rt1slies are c.arried sligh.'tly -ab·ove t'he • centier ··of :the .1, ine terminals, 
a.11~1~ t~e locking pawl. to -enter the ~otch ~n .. th~ -'-I:a.ck .at·tached 
to the brush s-upport rod. At thfs Ume 'th.e ~11.ol°d·ing o·i.rcuft tli:r-ough 

. b_oth windiJJg~ of the ·LF relay· is ·opened -~t· -:th~ -C. :c·ommu1iator, r~-:­
l~as_ing the relay. The.·LP -retay-rel:~_a:sed, _r'~leases t}_le_UP InSgJ?-et. 

• The sel!i3¥tor then drops, into place, _tl'g:rs_'·c~en~~rf~. ~he· b!~hes __ on 
the 1 i11e terminals. \ , .. • 

. .The O relay op~ra,ted, opens the locking circuit 'of 't:tie. K relay; •. The 
K. relay is very slow in rel&asine;· to· hold :the :o r.el.a.y. operated throµgii 
its '_1.500 ohm winding,. in order· to permit• t_he ~A relay 'to release before 
the O. relay, otherwise anotil'er line finde~_ ll;l&Y pe_~!>ta.r~~~ by· }his_ 0"1.1. 

• ., • • •• ·.. • ; • • • ft, t • 

The SL relay operated,· closes a circuit ·wJHch operates thJ CO .r~l~ 
in the .li,lle.circuit from-battery on its al."'!De.ture, ·through;ihe -~o llO 
ohm resistances (A a.nd,B) in' series, over lead:s·,. ·_t9 gro.und tliroUJ&h··one 
or both w~nd:f'ngs. of the co relay in series .... '.!!his ·,s~e :b~t-te17 -is con.:. 
neoted to .the ·multiple,,sleeve terminals of ·the lfne :-a.-t· the finai frame; . . . 

• 

-
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making the  l in e  t e s t  b u sy -to  a l l  H unting f i n a l  s e le c to r s  on a  te rm in a tin g  
c a l l .  The CO re la y ,  o p e ra ted , re le a s e s  th e  l in e  L re la y  which in  tu rn  
re le a s e s  th e  BA re la y ,  which opens' the  c i r c u i t  through th e  0 and H r e la y s ,  
which re le a s e s ,.  A nother c a l l  may now s t a r t  w ith in  th i s  same group of 10 
l in e s  i f  the  s t a r t i n g  c i r c u i t  i s  ready  fo r  th e  c a l l .  The o p e ra tio n  fo r  
a  c a l l  o r ig in a t in g  in  th e  l a s h  10 l in e s  of a  group o f 26. w i l l  be s im i­
l a r  to  th a t  a lre a d y  d esc rib ed ' fo r  the f i r s t  10 l in e s ,  excep t th a t  the  
3A-1, K -l, 0 -1 , TR-1, ST-B* and GB re la y s  a re  involved in s te a d  of th e  
BA, K, 0, TR, ST-A, and GA; r e la y s .

15.1' I f  e i th e r  th e  STA or th e  STB re la y  rem ains o p era ted , due to
f a i l u r e  of the  TR or TH-1 re la y  in  th e  t r i p  c i r c u i t  to  be shunted  
out and re le a s e d  thp  KP re lay - o p e ra tes  as soon as the  in te r r u p te r  
c o n ta c ts  X, I I I  and V c lo se , ahd locks under c o n tro l of th e  STA 
or STB re la y  in  the, s t a r t i n g  c i r c u i t .  I f ,  i t  rem ains locked  fo r  
two seconds, in te r r u p te r  c o n ta c ts  I I  and I?  c lo se  from ground 
through e i th e r  th e  TR or TR-1 r e la y  in  th e  t r i p  c i r c u i t ,  (depend­
ing  upon w hether the  c a l l  is  through the  A or 3 su b -g ro u p ), r e le a s ­
ing  th e  TR or TR-1. re la y . When ground is. removed by th e  opening 
of the  in te r r u p te r  c o n tac ts  I I  o r IV, th e  STA o r th e  STB re la y  re ­
le a s e s ,  r e le a s in g  the  KP r e la y  and r e s to r in g  the c i r c u i t  to  n o r- 

• ■ '••• m al. ' ;■ • * ,

15 .2  The c lo su re  of the in te r r u p te r  contact.,.VI w h ich ,c lo se s  a t  the  
same tim e c o n ta c ts  I I  and IV a re  c lo se d , w h ile  th e  XF re la y  i s  
o p era ted , .o p era tes  the  KA r e la y .  The KA re la y  operated., (a) locks 
up under c o n tro l - o f the  key a t  th e  tro u b le  desk-*;.'(>) l i g h t s  a  lamp 
a t  th e  troub le , desk,- in d iv id u a l to ' th e  l in e , f in d e r  frame and (c) 
o p e ra tes  an alarm . The o p e ra tio n  of the  key. re le a s e s  th e  KA r e ­
la y , e x tin g u ish in g  th e  lamp and s i le n c in g  th e  alarm* •

15. I f  th e re  is  a  sim ultaneous c a l l  in  bo th  the f i r s t  a n d . la s t  10 l in e s
of*a group of 20 l i n e s ,  the  re la y s  d f  bo th  sub-groups w i l l  o p e ra te  as 
a lre ad y  d e sc rib e d , s t a r t i n g  two . . l in e  f in d e r  s e le c to r s  in  d i f f e r e n t  sub­
groups a t  the  same tim e. In  th i s  c a se , the. in n e r w indings of th e  0 1 
and-0 -1  re la y s  are. connected  to g e th e r  through the* make c o n ta c ts  o f  th e  
•BAj - and BA-1 r r e l a y s . . The o and- 0-1 re la y s  Wi 11 th e re fo re  o p e ra te  in  
p a r a l l e l  w h en 'th e  H bruslv o f?e i th e r  o r b o th 'l in e  f in d e r  s e le c to r s  make 
c o n tac t w ith : th e  H te rm in a l of the  c a l l in g  l in e .

17. T h e-o p era tio n  o f th e  SL,-relay .a lso  c lo se s  a  c i r c u i t  o p e ra tin g  the  
d i s t r i c t  L and CE re la y s ,  - T h is - c i r c u i t  i s  tra c e d  from ground on th e  
N commutator;■brush, and,.segment, through- the  b reak  c o n ta c t of th e  P re ­
la y , make c o n tac t of th e  SL re la y ,r  lower in n e r  and upper o u te r  c o n ta c ts  
of cam 0, to  b a tte ry , through th e  600. Ohm'winding o f  th e  CH r e la y .

• 

16. 

•• 

i7. 

• 
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making ~he line test b~ay•·to a11·nunth-,&-_>r1nal selectors on a tel'!~ina.ting 
call. The CO relay, t;>pe;r-ated, release's ·.the line L relay which in turn 

• releases the BA relay, whi.ch oper.s· the· circuit throttgh the ·o and 1I relays, 
whiih rele_ases.. Anothei: call may:· now start wi t'µin · this same group of 10 
lines if the s~arting. Ci•rc..uit is ·ready for th~. call. T-he operation for 
a call originsting in -the last·.J.o -lines· of a group of 26.will be simi-
lar to that a~ready desc:ribed•:for the flrst l(?·li~es, except that the 
BA-1, K-1, 0-1, TR-11 ST-B. and-GB relays are involved·instead of the 
BA, X, O, TR, ST-A~ and G~:relays~ •• • _ . "' . . ' . ,, .. 

15.l•· • • _If e1t_he; t11·e s·TA or 'the sirB·r.elay remains operated, due to 
fs.ilure of' t_he T~. or. TR-1 relSiY- in the ·trip circuit· to be shiip.ted 
·out and released. th,e KF 11elay• operates. as soon as the interrupt_er 
contacts. I, III and. V close, and locks tmd.en· control of the STA 
or·ST:s relajr in the_-starting circuit·. lf, • it remains locked for 

15.2 

two seconds. interrupter contacts II and IV clo~e from ground 
thro~h eith:e~ the T?- or TR-1 rri~ay i.n the trip circuit, (d~end­
in.?; up·on whether the call is througl:l the .A. or B Sltb-group), releas­
ing· the TR or TR-1. relay •. \V-.nen •grciurid is. removed by the opening 
of t~e 1?1t~rrup~er. contacts II' or IV~ th~ S~A qr the STB relay re­
le~es, releasing,~he KF relay a¢ ~estoring the circuit to nor-
mal. • • 

••• • The closure -of the interrupt'er cc;mtact...,.VI which,closes at the 
tiame ~ime con~,ts II and rv··are clo,;,e_d, ,1hi_le t"Q.e XF relay is_-· 
0per~ed, .. operates tne ·KA ite1a1. The KA relay ope.~ted., fa} locks 

~p unde~. :contirol .of the key at ·the 'trOt.~ble. d~k.;.:.tb:) l'ights a lamp 
a~ "th~ :trouble. de.sk,· ind.i'v:.1a:na.1 to .. the line. ·£ind~r· f~ame: _and' ( c) 
opefates an alarm. Tlte op·eration- of the key .. r..~lee,s.es .-·the· KA r.e-

• 1a~~ _extinguis~5.ng tbe ·lamp' and ~ ilencing .~1'..e ~ia.rin.. 
. : ...... . 

It" there:' is a· .s i?!lUltane~~s. ca.li. in both the f.irst
0

,.and . .iS..:.t. 1g· lines 
of .a ~~oup·:_o.f 20,iin~~. the r.e):ays·.-iit ·'both .. sub.-gf~_ps W-Hl opert1tte as. 
already desor~be~. s.ta.r1;ing tw.o;ili-rie·°fi¢er· se,l°E:ct.or.s _i11; dH'ferent sub­
g-r-ouJ>S: ·at. t~~-.~~ .~1~,. .In .tn1·s ·oa.se., t~e. :~+ltle:i;-__ W:j,nd.i~s of the O • 
ana--.~~ rie1ays .. a,re 0:9nne.cted· togetheir throt~h· .the ~t.e. cpnta:cts of th~ 
·BAi-a.itd· BA.,:.l ·relays.·. The O •-a.uii' 0 .. 1· ·relays -vtill tl}.e.re;fore operate- in· • • 
pa;ra].lel Wheh-'th~ H·_:t;,ru.sh~of,eithe-r ·or b'oth·'~i'rie ·tinder _selectors. make 
contaot··Wi-tli:: .the H • ter.mi;n~ .of·. the callibg ~in~. 
• • ~--:- . -~ ~ ........ ~! ·.:~ ~ ~-.· ,• .... ~-i ·_:· _ .. _.. . • • . 

• lthe --op~r~t+o·n-,of 7:·~A.~ _.$.,L,1,rela.y ~ls_o· .clos_e~ ~ circu_it opera.ting ·the -· 
dist:l'tiet.it ·.~: ~t~ i;el!J,Ys., . ~h.:;is:.·oi-rcu:i t • is _tl's.ced ·from g:round on the 
N oohmtxtator'.·l)r~.h. ~4.-p-8§?llent·-; tln1ough· tlie bre~ co11tact of the F l"&-' 

l~, 'ma.k:~ ·conta.cft of. tqe ?L ,r:el~y,r-lower tnper a.tld upper. outer contacts 
of c'am O~'· t<;> b~_ttery_..thr!oµgh .. tlle·60(Y:·a11Il'l'Winding _of the CH rel~. 
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T his same ground i s  connected through th e  in n e r  c o n ta c ts  o f cam 0,
V-- upper o u te r  and low er in n e r c o n ta c ts  o f cam R, to  b a t te fy  th rough  th e  

800-ohm w inding of the  d i s t r i c t  (L) r e la y . ' The (CH) re la y  o p e ra ted ,
, ; c l'o ses a  c i r c u i t  from ground on th e  upper o u te r  c o n ta c t o f cam’I , '

b reak  c o n tac t of the  (CS) re la y  make c o n ta c t o f th e  (OH) r e la y ,  to  • ' 
b a t te r y  through th e  s e le c to r  tim e alarm  c i r c u i t  (no t shown), which 
perform s no fu n c tio n  a t  th is  t im e .’ The (L) r e la y  o p e ra ted , c lo se s  
a c i r c u i t  advancing th e  d i s t r i c t  sw itch  to  p o s i t io n  2. This c i r c u i t  
is  tra c e d  from’ b a t te r y  th ro u g h -the R m agnet, lower o u te r ' c o n ta c t of 
C3m B, make c o n tac t of th e  (L) r e la y ,  to  ground" through th e  low er
c o n ta c ts  of cam M. As the  sw itch  advances from p o s i t io n  1, th e  c i r c u i t
through th e  (L) and (CH) re la y s  is  opened, r e le a s in g  th e  re la y s  and 
d isco n n ec tin g 7 the  s e le c to r  time alarm  c i r c u i t .  ' In  p o s i t io n  1 -1 /2  to
2, th e  a s so c ia te d  sender is  h e ld  busy by ground through th e  upper
o u te r  c o n tac t, o f cam H, and th e  o u te r  c o n ta c ts  o f cam C.

18. W ith th e  cw itch  in  p o s i t io n  2, th e  t ip  and r in g  lead s  a re  c lo se d
from th e  c a l l in g  l in e  to  the  T and R le ad s  of th e  a s s o c ia te d  sender 

■' c i r c u i t ,  thus p e rm ittin g  a  d ia l in g  tone to  be tra n s m itte d  back  over the  
d ia l in g  c i r c u i t  from th e  a s so c ia te d  sen d e r, as an in d ic a t io n  th a t  the  
ap p ara tu s  is  ready to  re c e iv e  th e  c a l l  by th e  o p e ra tio n  Cf th e  s t a t io n  
d i a l . 1 The t i p  s id e  o f the  d ia l in g  c i r c u i t  i s  c lo sed  from th e  T le a d  
o f the  l i n e ,  through th e  b reak  c o n ta c t o f th e  (F) r e la y ,  in n e r con­
ta c t s  of cam P to  th e  T brush  o f th e  sender s e le c to r .  The r in g  s id e  
of th e  d ia l in g  c i r c u i t  i s  c lo s e d 1from th e  R le ad  Of th e  l i n e ,  through 
th e  b reak  c o n tac t of the^(F ) r e la y ,  w inding o f th e  (DC) re la y ,  in n e r 
c o n ta c ts  o f cam Q, to  th e  R brush  of th e  sender s e le c to r .  In  p o s i t io n  

• 2 ,, th e  (Cl) re la y  o p e ra tes  through i t s  o u te r  w inding to  ground on cam 
I ,  and rem ains o p era ted  u n t i l  th e  sw itch  advances from p o s i t io n  10.
The (C I)‘ r e la y  o p e ra ted , (a) connects ground through th e  in n e r c o n ta c ts  
of cam S to  th e  TEST b ru sh  of th e  sender s e le c to r ,  thus making th e  
a s s o c ia te d  sender t e s t  busy a f t e r  the  sw itch  advances to  p o s i t io n  2,
(b) c lo se s  the  t i p  s id e  of th e  fundam ental c i r c u i t  through to  th e  
sender7, ( c ) . c lo se s  th e  sender c o n tro l (SC) le ad  th rough che low er con­
ta c t s  o f cam V, low er in n e r and upper o u te r  c o n ta c ts ; o f  cam U, to  b a t­
te ry  through th e  o u te r  w inding of th e  (D) r e la y .  A fte r  the  sender func­
tio n s  th e  fundam ental c i r c u i t  is  e s ta b lis h e d  fo r  the  o p e ra tio n  o f  th e  
d i s t r i c t  (L) re la y  and th e  s tep p in g  re la y  in  th e  sen d er. T his c i r c u i t  
i s  tra c e d  from ground in  th e : sender c i r c u i t ,  through, th e  FT b ru sh , make 
c o n tac t o f the  (Cl) r e la y ,  in n e r 'c o n ta c ts  o f cam L, to  b a t t e r y  through 
th e  1200 ohm winding o f th e  (L) re la y , which o p e ra te s . The (L) r e la y  
o p e ra ted , locks through- i t s  1200 ohm w iuaijig and'make c o n tac t th rough  
th e  upper c o n ta c ts  of cam L to  th e  same ground oVer th e  FT' le a d  and 
advances, th e  sw itch  to  p o s i t io n  3 from grotmd on cam M." In  p o s i t io n  ,
3 ,  ' ground through th e  low er in n e r C ontact of cam H is  connected  'to  the  
FR le a d , ' thus p e rm ittin g ' the  sender to  fu n c tio n . The 500 ohm w inding
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This same ground is connected throL1gh the inner 9ontacts of cam _O, __ 
· • upper. out--er •and· lower inner contacts of cam R,· 'to battety th:rout-h the fl 

80'(): ohm winding of· tite·district· (L) r'einy.·: • ';t'he {CH) relay 9perated, . 
,::. :·c1oses· a· circuit from ·ground on the upper outer contact'of C!illY''I~:. • . 

• b:reak dOnta.ct o_f the_ (CS}' ·rel* make c·ont-aot of the, (~l;{l • re1·~Y,. to .• ' ·; 
'battery through the selector tinie alarm· circuit (not shown),. w'h1ch 
p8·!'f"orms no· function ·at this tillle. • • The (L) relay ~perated,. cl~se~ . 
a. -circtti't ·advancing· the d'istdot ,swit,cli' t'p p_os,it ion. 2..· This oitcui t 
is· traced:- 'frbm battery 'through···the·R magnet;. :i~er outer· c6ntiu~t O'f 
cam B, ma.t:e contaot of the (L l relay, - to' ground~ through: tl!'e lower .-
contacts .of cam M. As the switch advances from position l, the circuit 

18. 

through the ·(L") • and (CH) relays is Qpened, rele!¥J 1rig ·t~e re~ays_. and, 
.disconnecting 7 the selector t-ime• alarm cirquit. 'in· position i:.1/2 to 

• 2, tba-,·as~oo'iat:~ sender is held busy by_ grou_nd. t}tr_ough· the upper 
-~~~er con~~t. ot ~~- H, ana: t:f}e outer contacts of cam c. • • 

. • .. With'the·JWitc~ in_ p~si_tion ~, .. ~he· tip an~ ri1'·'~e~s ar_e.~losed. 
·from· the calling ;Line to tbe T· and R ·lead.a ot the associ~ted s·epder 

• circut ~,:· thus permi ttil'lE:, a di'aling ~one. to be tr~r:smi ~t~d· bae'k over the 
diaJ.i~ ci_rcut~ .from ·the asso~iat-ed se!1der, as an i~ic•at19n_ t:hat the 
a.ppara.tu~:'1s. ready to !eceive the ca],l by the operation of the_ station 
liia.l.· ·The'tip side of the·• dia.Hng oircuit is closed -f'rom the T. lead· 
of the line, through the break contact of the (F) relay, inner'· con­
tacts of cam P to the T brush of the sender selector. The ring side 

'ef the· d·1a1°1ng· oiircu'i t is closed. from iihe R lead 6( the· 1 ine,. through' 
t~e· brieak•·contact of the, '(F) relay·~ win~ing of' the-; ·(DC) relay~· inner 

··e'l)ntacts of o~· Q+ to• the··R brusl{ ot i~ e'ender -seleptor. .tn p·osi tion 
: ;: -~~ 1 t{l'e~ (QI)_ ±-ela.1--·op·eiateif thro'ugh ite ·~ut~r Windi~' t'o ·gr'o~:·on cam 

r,. S:n(l.':_r.eniains· ·opera'tied untfl the· SWiteh· aa~~s ;from·"pQsi'.tioti 10. 
The (Oil' relay·~~ratea,· (a)-co.nn;ectts··_groCind t!lroug?i ~for, ~er_:'6onte.cts 
of cam S to .the TEST 'brush of -the· serider· seliecto-r. thus: ma.king'· the 

_associat~_send~r test busy after the s-,vi\ch advances to position.2, 
lb) closes the tip' 8'1.de of ·thEi fund.Amental circuit 'tjlro'2gh to the~ 
eend:e?'( {o·). eloses t:ne· l;leQ.der· co?ttro'l '(SC} lead =through· the l'ower con­
·tac:1;s' ~! cam· V • lov-:et- ini'iet and· upper: ou~er oont~ts~ ~'t' o~.n(tJ, to· ~a1;,.:. 
tecy:_ throngh the outer ,1ihdi'ng of the (D) relay. ' After· the' sender func_; 
·t1o?l8 • the ·fundamental. oircu'it is. es~·ab1,is,hed: for ·the .'ope_ratipn ot• ~ 
district {L) re1·~ j,nd ·th~ stepping' rel·"-¥" in the. sendef-•. Tlli's eirou1 t 
1~··•ir&:eea· from ground in, t~e'.sencler ci.~u1t", thr9(~~h ... tl1e FJ.'·1;,ru-sh-, -~~e 
co11tact of the (CI) relay, iimer·;contaeta • of -caifi L, to ~attery through 
th.e l~O 9pm wind~ng of_,the (L) re~~. ~l'C~r op,r9ites. ']?he ~L) relay 
op~~~t~·. ~loc,kS· ~hrough'} ts J.·Zo~ ·:o~. w!_lldl:1€ and.' rna.ke_. c-b~~t t~t,?1:1.gp. 
th:e upper· c·ont~~s of cam L to the same ground cfi,er tlle PT' l'ea.4 S:pd .•. 
a4Vances. t·he ts1fitch to: pos itio:r{ 3 ·'from gr'otind on cEim M/': x'n' pos'i t'i'on . 

. :3·,···grotiriii' through tl1e 10\7,er • inrle?° ~~>ntae't O'f.iqam H' is ~01_t.~ect"ett''to· the 
FR lead,' thus· permftti·n~/ the sender ··to function; •• The 5bo ·ollm,'winiing 

( 

I 

I 

I 

J • 
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of the  (OH) re la y  is  a lso  connected through th e  lower c o n ta c ts  o f cam U, 
in  p a r a l le l  w ith  th e  winding, o f th e  (D) r e la y ;  to  the  SO le a d  p re v io u s ly  
d e sc rib e d . Should th e  (CP) r e la y  o p e ra te  a t  th is  tim e, due -to a  h ig h  . 
re s is ta n c e  ground in  the. sender c i r c u i t ,  ho u se fu l, fu n c tio n  w i l l  he p e r­
formed. ... . • ' ■ ; ' ; "

DISTRICT BRUSH ADD GROUP SELECTIONS • y .

19. W ith th e  sw itch  in  p o s i t io n  3 , -the  UP magnet is  opera ted  fo r  b rush  
s e le c t io n  over a  c i r c u i t ',  tra c e d  from; b a tte ry . through th e  w inding of' the  
magnet, in n e r  c o n ta c ts  o f cam C, make c o n ta c t  -of th e -(L ) re la y , to  
ground through th e  lower c o n ta c ts  of cam M. As the- s e l e c to r ’moves up­
ward in  p o s i t io n  3 , c a r ry in g  the  commutator brushes over th e  commu­
ta to r  segm ents, th e  A segment and brush  in te r m it te n t ly  connects ground 
to  th e  t i p  s id e  of the  fundam ental c i r c u i t  through cams K and b , ho ld ­
ing  th e  (L) re la y  op era ted , bu t the su c c e ss iv e ly  sh o r t c i r c u i t in g  the  
s tep p in g  re la y  in  th e  a s s o c ia te d  sender c irc u it- ,  thus re le a s in g  and p er- • 
m it t in g  i t s  re o p e ra t ion  u n t i l : th e  -p roper has been se le c te d *  When s u f f i ­

c i e n t  im pulses-‘have been se n t back-.to satisfy :--the sen d er, th e  fun&ar-
m ental c i r c u i t  is  opened; r e le a s in g  the (L) r e la y .  The (L) re la y  re le a se d , 
opens the  c i r c u i t  th rough th e  UP raagnat, thereby  s ta p l in g  th e . upw ard' 
movement of th e  s e le c to r  and advances th e  sw itch to  p o s i t io n  4 , This 
c i r c u i t  is  tra c e d  from ground th rough th e  low er c o n ta c ts  of cam M, 
b reak  c o n ta c ts -o f  the (L) re la y , upper o u te r c o n ta c t .of cam B, to  b a t ­
te ry  through th e  R .m agnet. When 2 .d ig i t  .senders a re  used w ith  th i s  
c i r c u i t ,  the  advance, of th e  sender rep lace s  th e  h igh  r e s is ta n c e  ground 
on th e  SO le a d  w ith  a  500 ohm-ground, thus in su rin g  th e  o p e ra tio n  of 
the  (OH) re la y .  In  p o s i t io n  4,. the: t r i p  magnet (TM) is  opera ted , from 
ground th rough th e  upper c o n ta c ts  of cam S, and the  (L) r e l a y ; is  oper­
a te d  and locked to  ground over th e  fundam ental c i r c u i t  p re v io u s ly  .

• d e sc rib e d , advancing th e  sw itch  to  p o s i t io n  5.

20. With the  sw itch  in  p o s i t io n  5, th e  UP magnet is .r e o p e r a te d  and 
th e - t r i p  .magnet-being, o p e ra ted , causes the  p re v io u s ly  s e le c te d  s e t  of- 
brushes to  trip .w hen. th e ; s e le c to r  s t a r t s  upward as th e  s e t  ,o f brushes 
engage tjie. t r i p  f in g e r  which was p re v io u s ly  .opera ted  by. t h e ' t r i p  magnet.
As th e  s e le c to r  moves upward fo r  group- s e le c t io n ,  c a rry in g  .the  brushes 
over th e  commutator segm ents, th e  B segment and b ru sh  in te r m it te n t ly  
connects ground to  th e  t i p  s id e  of th e  fundam ental c i r c u i t  through cam 
L, h o ld in g  the  d i s t r i c t  (L) re la y  op era ted , bu t su cc e ss iv e ly  sh o r t c i r ­
c u i t in g  th e  s tep p in g  re la y  in  th e  a s so c ia te d  sender c i r c u i t ,  thus r e -

. le a s in g 'a n d  p e rm ittin g  i t s  r e -o p e ra t io n  u n t i l  th e  p roper group has, , 
been .:se lec ted . When s u f f ic ie n t  im pulses have. been, sen t back  to  s a t i s f y  
th e .se n d e r , th e  fundam ental c i r c u i t  is- opened, r e le a s in g  th e  (L) re -  

?la y  which in  tu rn  opens th e  c i r c u i t  th rough th e  UP magnet and advances 
the  sw itch  to  p o s it io n : 6 . When 3 d i g i t  senders a re  used w ith  th is

of the ( CH) 
in parallal 
described. 
resist.a.nee 
formed. 
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relay is ~lso connected. thr::mgh the lo,;;er contacts of cam U, 
with tl1e ;vindi.n 6 ot the (D) i.'elay;: to the so. lead previous.ly 
Shoul'd the· (CP) ·rel~.y. cper2.tc at. this ti.~e, d~rn :to a high. 

ground in tl:e .. zenc1er circuit,: no. 1ise:f'ul. function w-n1· be per--

·: '.,j· : • •· .. , 

' 

19. With '.;l1e"swi"tcl1 tn:·posit.ion 3,-:.the UP-m~--mct is .operated f.or bxush 
sel-ection over a circnrt·,tr.eceti from 1:latt·ery. tluteugh the windir.g of• the 
rilsg':net, iru:er· corttacts of·c.acl c., niall.:e :contact -of 'the. (L) relay, to 
grom'ld through the lower co:ritac·ts of cem M. As the se:1ec tor· mov os np­
ward. in posit ion 3 9 carrying the commutator b:o.•ushes over the com:nu-
tator segments, the A fler.,.ment 8.!'d b:rt,sh intermittently connects gronncl 
to the tip sicle of the fundamental circuit tn.,.~ough cams K and :ta; ho'.l.a.,. 
i:ng the (L) relay operated, btit tne SU('.t;:0SSiV'3ly t:hort Ci!'~Ui i.ing tl1e 
stepp'hig relay ·in the o.ssooiated seb<ier cir.clt'i::t.:~ thus :releasirig and per-
1hitti.ng • its"reoperation th1til. the--pi'ope··r has 1>'s€n selected .. When suffi­
cient 1mpnlses-11a.ve b~en eent "l)ack· .. to ·satis'f't•·:the s·entier,- the funda­
mental ·c'ircuit is ops:aed.; .peleasing the· (L) reley •. The (1.) relay released, 
opens the e·irclli t ,thr·ongh the tJP .ma.g:a3t, there~y. ~te:priing the. upm~.rd • 
movement of the selector a.nJ. advances tha switch to position ~. This 
circuit is traoed from ground throu.gh the lower cont.ucts of cam M, 
'break contacts .. of the (LJ relay. upper outer c.ontb.Ct :of cam B, to bat-

. tery thron.gh thq R~rila.gnet •. When 2.di-git::aenders are used with this· 
circuit, the advance:nf· the sendor repl.':l.Ces• t~1e l1igh resistance gl;"onnq 
on· ths SJ. leoo \7i th a 500 ohn:q;;round, thus insuring the oi)erati on of 
the {CRi relc>.y, In position -4,. the trip ma.~,;net (TM:) is operated, f.rom 
ground thl:ough t:P,e -upper contacts of· earn S 1 and the ( Ll r~lay:,is oper­
ated and lOGked. to €:+'.Otmd· over· the fundamental c.ircr1.it prev:iously . 
described. adva.-ic~:ng .the switch to position. 5. 

•.· .• ' . ., 
20.. . Witb- the switch in position 5, the UP magn~t is.reoparated and 

the··trip·.magnet· being. O'fiOra.-ted, • oaus·es the. previou.ely se1ecteq. set of· 
brushe~: to .tr.i_p·.wh<:,n.. thez·selecton s·tarts upward as the set ,o.f bru§hes 
.eng~e t.he trip finger \7,hich was' previously ,operated by.the:tri!) magnet. 
J.s·-th<J,sel~tor mov~s upw?-rd foz: group· selection,,. ca:rrying·,the bru~hes 
over th.e··c'Ql!nlltator segments, the l3 segment and· br.usi-.1• intermittently 
connects gronna. t_o the tip side of the fundamental c ircni t through cam 
L, holding the district (L) relay operated, but successively short ~~r~• 
cuiting the steypi:ng relay in the associated sender circuit, thus re-

. .-le~j1ilg• and pe!'lll:itting its· re-ope..l'a..tibn. u.nt·n ti1Et pr.oper group has ... 
•. been·;s~lected:. When suffiei~nt impul.ses have. been. sent back to satisfy 

the·.send.er. the fundamental. oircn.it is· ope11ed, .releasing the. (L) re-
< i~y whi,ch in: turn opens the circuit· :-througii t"iie U.P magnet and advances 

the" switch· t0 position·6· .. When· 3 digit; senders.a.re l.J.seq. with this 
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c i r c u i t ,  the. advance of the  sender re p la c e s  the h ig h  r e s is ta n c e  ground 
in  -the SC le a d  w ith  a  500 ohm w inding, thus in su r in g  th e  o p e ra tio n  of • 
th e  (CH) re la y .  W ith th e  sw itch  in  p o s i t io n  6, a  c i r c u i t  is  c lo se d  
from g round ' o h .th e  l i n e  f in d e r  H, commutatcy b ru sh  and segment, th rough  
th e  b reak  c o n tac t of the (F) re la y , make c o n ta c t of th e  (SL) r e la y ,  
in n e r c o n ta c ts  of cam 0, upper o u te r  and low er in n e r c o n ta c ts  of cam R, 
to  b a t te r y  th rough  the  800 ohm winding of th e  (L) re la y , o p e ra tin g  th e  • : 
r e la y ,  The (I.) r e la y  o p era ted , advances th e  sw itch  to  p o s i t io n  7 in . a  
c i r c u i t  tra c e d  from b a t te r y  through the  R m agnet, lower o u te r  c o n ta c t 
of cam B, make c o n tac t of th e  (L) r e la y , in n e r c o n ta c ts  o f cam M, make 
c o n ta c t o f  th e  (I>) r e la y ,  to  ground through th e  lower o u te r  C ontact 
of cam I .  : ' , ' ,. '

THIMK HUNTING '

21. Should th e  f i r s t  tru n k  in  the group in  w hich the s e le c to r  i s  h u n t­
ing  be id le ,  th e  (L) r e la y  re le a s e s  as th e  sw itch  leav es  p o s i t io n  6 l / 4 .  
When th e  sw itch  e n te rs  p o s i t io n  6 l / 2 ,  ground i s  connected to  th e  s le e v e  
of th e  s e le c te d  tru n k  through the  o u te r  c o n ta c ts  of cam M, b reak  c o n tac t 
o f th e  (L) re la y , lower o u te r  and upper in n e r c o n ta c ts  of cam E, as a 
busy c o n d itio n  u n t i l  th e  sw itch  advances to  p o s i t io n  7 3 /4 ,

22. Should th e  f i r s t  tru n k  in  the group in  which the  s e le c to r  is  hu n tin g  
be busy, th e  (L) re la y  is  h e ld  op era ted  in  a  c i r c u i t  from b a t te ry  through 
i t s  in n e r w inding and make c o n ta c t ,  lower' o u te r  and upper in n e r c o n ta c ts  
of cam E, to  ground on th e  s le e v e  te rm in a l of the  busy tru n k . W ith th e  
sw itch  in  p o s i t io n  7, the  UP magnet is  re o p e ra ted  from ground on cam M 
under c o n tro l of th e  (L) re la y  arid th e  s e le c to r  t r a v e ls  upward u n t i l  an 
id le  tru n k  is  found. When an id le  tru n k  is  found, the  lo ck in g  c i r c u i t  
through th e .in n e r  w inding of the (L) r e la y  is  opened, but th e  r e la y  does 
no t re le a s e  im m ediately due t o .a  c i r c u i t  being  c lo se d  from b a t te r y  
th rough i t s  o u te r w inding in n e r co n tac ts  of cam S; to ground through th e  
0 commutator brush  and segment,. When th e  b rushes a re  cen te red  on th e  
tru n k  te rm in a ls , th e  c i r c u i t  through the' C commutator segment i s  opened > 
and th e  (L) re la y  re le a s e s ,  in  tu rn  opening th e  c i r c u i t  th rough th e  UP 
magnet, which s to p s  the  s e le c to r  brushes on th e  te rm in a ls  of the  s e le c te d  
tru n k . The (I».) re la y  re le a se d  a lso  advances th e  sw itch  to  p o s i t io n  8.

"C" COmgJTiTOR .r . '- " . '; ' 1 ;v ' ': / / /■ ' ’

22.1  The ad justm ent o f th e  C commutator b ru sh , w ith  r e la t io n  to  th e
tr ip p e d  s leev e  m u ltip le  b rush , i s  such th a t ' i t  does n o t b reak  con­
t a c t  w ith  th e  0 commutator segment u n til, s l ig h t ly  a f t e r  the  hold­
ing  c i r c u i t  through th e  in n e r W inding o f th e  (L) r e la y  is  opened, 
by th e  s leev e  b ru sh  le av in g  th e  busy te rm in a l and making /'co n tac t 
w ith  th e  s leev e  te rm in a l of th e  id le  t ru n k ,! 'The-UP magnet,

• )
' - •.! t-a- ■ , ■ ' f  1 ' ' '
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c~rc_u,it, :the. a.d.vapce of _ti1e se11d.cr r,eplacGs the high r;csistance ground 
~ii .the SC le~ with a 500 ohm \vindir..g, tht;,s -i-ns,~ring t'he)>per~ti.011 01 . 
th:e (CH) relay. With the s\-;i tch in posit ion 6, a circuit is closed . 
f,;roiµ grou~d.'o:n.the· llllC finder' N,' CO!D1'!1Uta·:tF,' brus:1 a.ud S0e,."110'.£lt, throrigh 
the brea.1c·contact of the (Fl relaJ,r, ma.Jee "..:on:ta.ct of the (SL) ·relay, . 
inner contacts of cam O, upper outer s.nd lower inner contacts of cam· R, 
to bs.ttery through the 800 ohin winding of the (L) reley, operating ~he•, 
relay. The {L) relay opara.ted, ad.vancop the switch ·to positiOp. 7 ·in.a·· 
circu;l.t t.rac~d from battery throµgh the R magnet, lower outer contact 
of ~·azu B, make ·c~mta,ct o·f the (L} relay, inner contacts of cam M, 'make 
contact of· the (D) relay, to ground through the lower outer contact 
of __ cem .. 1. • ,. • : · · 

TRUNK ~rm 

21. Should the firs:t trunk i:i;i the gronp ·in which the selector is hunt-
.in&' be idle, the· (L) r~lay releases as ·t11.e ~itcl:i lee.ves pas ition 6 1/4. 

22. 

"0" 

_ 'i"Jhen. the switch enters pos ft ion· 6 1/2, • gr.ound 'is ,connected to the sleeve 
of· t~e select~id .trunk thro,ugh _t:;,i~ oti:t'.o! con.tacts of c.am M., ·break c.ontact 
of 'the (L} relay, lovrer outer and npper ·inner contacts of cam E, as: a. 
busy ~audition until the switch e.dvances· ~o :positio::.1 7 3/4. 

Should the first trunk ·in tho· groi1p in wliich t1ie .selector is hunting 
be bnsr, the (t) ~el~y _is hel4_op~ra.ted i~ a·c1rcuit f~om~attery through 
its -inner vrinding and make .co~ta..ct·, lowe-... • ou.to:..· and npper_1innor :cqnta.cts 
of cam E, .to gro1.tnd on the sl~e-.re terminal of t'h~ busy trunk. W-ith the 
switch in f:>os it ion 7, the u:e magnet is ·reop"era.ted froru groq.nd on cam M • 
unde~ controi of the (L) .relay arid'the selecto~_travels ·upward until an 
i~l.13 trunk is. fOlind.' When an idle trunk is fonnd, tho locking circuit 
through the, inner winding O'f • the (L) relay is opened,· but the relay does 
not relea.se·imniediatoly du~ to,a circuit bejP.B .. qlosed.from:bat~ery : 
throngh its outer Vlinding inner conta.ots of'cam ·:a~ to ·grocim through the 
C commuta.to -~ brush and ~egrnent ... · When th,e brushes are centered on the 
t~nk:. ten;1na.1~~ ·. th~ CifCUi t thro~gll the'' c_· ~o~Ja~_ot ~e~~n,t. is O!J8ned ) " 
an~ t.ie (I,l_ :rela.y rel.enses, in turn onening the tirc1i~t Ji1ro,ugh-tb.e ttJ> 
magnet, Vhicli',st~s .the selector brnshes; on tb.e ·t~rnbna.ls ··or the s·elected 
trun;ic. Tl~e '.(i,.) relay x-ele~sed· t?.iso ·adv~.ces_· t:1e swit~h t,o_j>osi~ion 8. 

;! i 
COgJT~oR:. . .... • • . · •• · · · ·, , ·, 

, ·.: .~ , .:· • • . . • ., ~- • • • • • ~ • "II.··· •• ,. : ;: 1' .',~: 

22 •. ~ • Th~. ~ustment_ of, the C conmu.ta.tor.' 'brµ's'!i·; ~it!i relation' ~o ~he 
triP,P~d. S.l~eve lllll1tlp).~ brµsh, is ~uch :trmt' it· does 'not bre* con­
tact with the C .commutator segment uni-.::rt _slight;ty after the· nold-
1,ng. Circuit t~1r,ough 'tl~e ·, inner ·v,irid~ng of' t!1e {t ):' relay · (s· o'pentJ:l, 

1/l() 
. by the 'sleeve brns1r·1ea.ving 'the ~~sy ~e'rmina.1 ·a.1"1d mal~i-~~ico~t 

with the sleeve t~rminal of '.the idle: tr\lilk~'. Th~~·up -ni~-:-net,·~ • 
• • • • • :;! \ •t• I • • 

I I 

•• 

• 
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th e re fo re , rem ains op era ted  and th e  s e le c to r  co n tin u es  to  t r a v e l  up­
ward u n t i l  th e  b rushes a re  c a r r ie d  s l ig h t ly  above th e  c e n te r  o f the
■ t r u n k • te rm in a ls , a llo w in g  th e  Icdicing pawl to - e n te r  th e  n o tch  on 
th e  rack  a tta ch e d  to  th e  b rush  su pport rod.* At th is  tim e the

■• o th e r h o ld in g  c i r c u i t  through th e  o u te r  w inding  of th e  (L) r e la y  
is  opened a t  th e  C commutator, r e le a s in g  th e  r e la y ,  which d isco n ­
n ec ts  ground from th e  commutator feed  b a r (G-), and re le a s e s  the

■ UP magnet. The s e le c to r  then  drops in to  p la c e , thus e n te r in g  th e  
brushes on th e  tru n k  te rm ina ls*  During' trunic h u n tin g , in  p o s i t io n  
7 only , th e  commutator feed  ground is  su p p lied  from ground on csjn 
M, under c o n t r o l •of th e  (L) r e la y .  P h is is  to  p rev en t th e  re -  
o p e ra tio n  of th e  (L) re la y  by th e  c lo s in g  of a  c i r c u i t  between th e  
0 commutator b rush  and segm ent, on th e  overthrow  of th e  s e le c to r ,  
as i t  drops in to  p la c e .

23 • Aa, tk e -ewt t ch advancec from p o s it i on 7, -ffl*eund om-tob II io - -renewed
gyro- t h is fnrdmjuc.'i ta l  iTi.g (Til]— and in  p o s i t io n  7 '3 /4 ,  ground 
th rough th e  upper c o n ta c ts  of can 3  is  connected  to  th e  s leev e  of th e  
s e le c te d  tru n k  as a. busy c o n d itio n . .With, the  sw itch  in  p o s i t io n  8, a  
c i r c u i t  i s  c lo sed  from ground on th e  arm ature  and make c o n ta c t of th e  
(OH) r e la y , through th e  lower o u te r  and upper in n er c o n ta c ts  of- cam Op 
upper o u te r  and lower in n e r c o n ta c ts  of c m  H, to  b a tte ry ' through th e  
o u te r  w inding of th e  (L) r e la y , which o p e ra te s , advancing th e  sw itch  
to  p o s i t io n  9 . In  p o s i t io n  9 , th e  t i p  and r in g  r id e s  of the. ou tgo ing  

. fundam ental c i r c u i t  a re  c lo se d  to  th e  t i p  and r in g  te rm in a ls  of the  
s e le c te d  tru n k  fo r  s e le c t io n  beyond, through th e  FT and PH brushes 
of th e  sender s e le c to r  and cams F, and G-, r e s p e c t iv e ly .  A fte r  s e le c ­
t io n  beyond has been com pleted, ground in  th e  sender is  removed from th e  
SO le a d , r e le a s in g  th e  .(CH) r e la y ,  in  tu rn  r e le a s in g  the  (L'j r e la y .  The 
(L ). re la y  r e le a s e d ,  advances th e  sw itch  to  p o s i t io n  10. As th e  sw itch  
leav es  p o s i t io n  9 l / 2 ,  the. d ia l in g  c i r c u i t  , is  opened' a t  th e  upper in n e r 
c o n ta c t of cams P ,.a n d  Q, and in  p o s i t io n  9 3 / 4 ,  th e  t i p  and r in g  lead s  
from th e  l in e  f in d e r  a re  c lo se d  th rough  the  lower c o n ta c ts  of cams P, 
and Q, r e s p e c tiv e ly , to  24 v o l t  b a t te r y  and ground in  th e  d i s t r i c t ,  
h o ld in g  the  (DC} re la y  o p e ra ted  under the  c o n tro l of th e  s t a t io n  sw itch - 
hook. With th e  (DO) re la y  o p e ra ted , a  lo ck in g  c i r c u i t  is  c lo sed  fo r  
th e  (D) re la y  a f t e r  th e  sw itch  advances from p o s i t io n  10. This c i r c u i t  
is  tra c e d  from b a t te ry  through th e  in n e r w inding of th e  (D) re la y , make 
c o n ta c t of th e  (DC) re la y , make c o n tac t o f  th e  (D) re la y ,  to  ground 
th rough th e  lower o u te r  c o n ta c t of cam I .  The (D) re la y  (178-AK) is  
made slow in! r e le a s in g  in  o rder th a t  the  co n n ec tio n  may no t be l o s t  i f  
th e  sw itchhook a t  the  c a l le d  s t a t io n  is  m om entarily dep ressed . W ith 
th e  sw itch  in  p o s i t io n  ip , th e  sender c i r c u i t  fu n c tio n s  and connects 
ground to  the  FT le ad , causing  th e  (L) re la y  to  o p e ra te  and lo ck  th rough 
i t s  in n e r v/in&ing over th e  t i p  of th e  fundam ental c i r c u i t  p re v io u s ly  
d e sc r ib e d , The (L) r e la y  o p era ted , advances th e  sw itch  f o r  ta lk in g

• 

• 
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t:1erefor.-e, remains OJ?Orated and. tl:e se.Loctor continues to tra.Yel u-p­
W9.rd. nnt:il tlle brushes e..J.•e cat'ried. sli:?;htly above the center cf the 
t:::-,,.n:-.: · ta:,:ir.ii.:a.ln, all,J 1.r..i:1.g -~b.:) lccl-:1:)3 1-,1:;.-:.--:l. to 1entez- t:1e "!i.Otch on 
t~2e :cf'.clc ?.tt.P...c}:-:>:'l t•) t:1e b":"u.~::1 s;:·:_:i1:-..,rt r0i. l!.t tni~ t:;_rue tl18 

• •. o-cl:m' 1:old.i:,g ci;:-cnit t;i1rot:f 0}1 t~1s o,rter YJ1.ndi:r-.g of the (;:.) Mla:,­
is· 0·9enecl at. t!ie C cqrrn~:.t:1-sor, rele'ls i:i~e: ,;r.e :,.•e"!.i:-.;y, y;h1c.h discou­
necti:i eround fro:n the COrri':\!lt:-.t0r f8 1c:ti. uo.1· (G). aw: reJ Ba.ses t:i1e 

• UP ma.:;:nct. Ti10 selector then dror,s ir,.-:;o i:>le.r.e. thl.ls entering ti10 
brn::;:·:1~s on thn trnnk terminals. Du.,,.:.ri-3 t~·rtruc lm.nt:ing, i11 position 
7 only, the c.omP1ti-:;a.tor feed ,~ro1rn.d is snp:p~iGd f:ro;n g.:.'0~md on c2.m 
M, 1.mc.er co11trol. of the ( 1) rolay. 'i'his is to p;~event trie re­
operat ion of the {L) rela,y by the clos.i.~g ·of a_ circi.:.it between th~ 
C COITl!"J1.1tator "orusll anc. se2,"!l€nt? ou tl:e overth1·0 1.'.r of the sc,J.ecto:.."', 
as it drops i~to place. 

23. ~e, tsci 8Wit,,h a~-a;H19c fr,.m _,eeiti:5ft 7, e!:'l!'ettu;l en 0_11 it ie 1"8!fto.red 
~ tbe fa1.d:aiJ.. .. rte:: r !l-o ( FR] !c&li., and. in ·,)OG i. t fon 7 3 /4, eround 
throu.gb. th!3. u·:::roer co:nt-3.C';s of cam E js co1i.r.e;t~:l to t'ne slecr:-e of the 
selectecl trank a.s a bnsy ~ot,1:ltion. Yvlth th~ s·(-;g,::h i~1 :90E:i~io:i1 s; a 
circ11i t is clobed frc,:n gr'.)and. o:i the arma.tt,l"-3 c.nci. m,;,.1-:0 conta.c.t uf the 
{CH.) relay 9 t:hro~1gh th.e lO":,er oater and. u:>_?e:r h:.ue"'.' e;0ni;.9-Cts of· ca.m O," 
uppe::• onter and lower inne~ Cl'lntact1, of ccm R, :o 'batter;/ t}u•ou_:-.;:1 ~J;_e 
Ol1te1·. wir!.cling o;f the (.L] rcla:;, '"!~1ich ope::-a.te~, advanci~ tile switc~1 
to position 9. In posi.tior... 9, t;_e ti:9 awl ri:r.~ rides of the ontgo:n.g 
func'!.~cnt.s.l circ:ii t b.:CP. close,). to t;1c tip ~.mi ri2,g terminals of the 
selected trun1~ for selection 'boyor.a'., throug-:i1 the FT and. FR brushes 
~f th~ nenccr selector and c~ns F, anl G, respectively. After selec­
tion ·be:,oncl has 'iJeen complotod, r;round in tho ser1c;.P,r is removed from fao 
SC leacl, relea&ing the _(CH) rcl,ay, in turu roleavbg· the (Ll reJa._1. The 
{L l: reley r!?~~ased, adva.nccs ~he sY.,,i tch to position 10. As the S\'7i tel1. 
leeves positton 9 1/2, the. dialing circnit is opened at tbe t.7.pptr inner 
contact of cams P,.nnd Q, and in position 9.3/4, the tip and ring leads 
from the line fi:n~er a:i:'C closed through t:10 low0r .contacts of cams P, 
and Q, re'spec·~1vely', to 2.i volt battery and sro~md in the dist:rict, 
holding the (DC} relay operated t:nder the control of '.;he station switch­
hoo'.!.t. W~tp. the (DC) relay operated, a locking circu.it is clcl:!ecl for 
the (Dj fela.y after the switch adva2_1ces from position 10. This circuit 
is tra.c·ed from- battery th!"ough the inner \'lindi:ng of . the (D) relay, malce 
contact of the· (J;)C) relay, make co~1tact of'· the (D) rel9¥, to gr.ov.nd. 
_tI1..rough tJ1e lower oti.ter contact of cam I. Tl1e {DJ relay (178-AK) is 
mad.e slow in releasing i'n orde.r that the com1ection may not be lost if. 
the switchhook··at the called station is !llome1-itarily d.~r·esseo.. \ilit11 
the switch in position 19, t!rn send.er circuit fm:ctions and connects 
ground to t~e FT l~a.d,·causing,the (L) relay to operate and lock through 
its .im1er winding o7e,r the tip of the fund;i..'f}ental circuit previon3ly 
described.. • .The (1) re~ay operated, adva.rices the switch ·for talking 
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s e le c t io n  u n t i l  the  r e la y  is  re le a s e d  by th e  o p e ra tio n  of th e  sender 
c i r c u i t .  As th e  sw itch  advances, ground i s  in te r m i t te n t ly  connected 
to  the  t i p  s id e  of th e  fundam ental c i r c u i t  through th e  o u te r  co n tac ts  
of cam E, h o ld in g  the (L) r e la y  o p e ra ted , but su c c e ss iv e ly  s h o r t c i r ­
c u i t in g  and p e rm ittin g  the  re o p e ra t io n  of the  s tep p in g  re la y  in  th e  
sender c i r c u i t .  When s u f f i c i e n t  im pulses have boon sen t bacir to  
s a t i s f y  th e  sender, the  fundam ental c i r c u i t  is  opened, r e le a s in g  th e  
(L) r e la y .  (The (L) r e la y  re le a s e d , opens th e  c ir c u i t - th r o u g h  th e  H mag­
n e t ,  s to p p in g  th e  sw itch  in  p o s i t io n  11, 12 or 15, depending upon the  
c la s s  of c a l l .  As th e  sw itch  leaves p o s i t io n  19, the h o ld in g  c i r c u i t  
of th e  (01 )'■ r e la y  is  t r a n s fe r r e d  from ground on cam I to  ground on cam 
3 , under th e  c o n tro l of th e  (L) r e la y .  This c i r c u i t  is  t ra c e d  from 
b a t te ry  th rough  the  o u te r  w inding of the  (Cl) re la y , in n e r c o n ta c ts  of 
cam U, mahe c o n ta c t o f th e  (Cl) r e la y ,  lower in n er snu upper outer- 
co n tac ts  of cam V, make c o n tac t o f the  (L) re la y , to  ground through 
the lower in n e r and upper o u te r c o n ta c ts  of cam E. The re le a s e  of the  
(L). re la y  opens th e  h o ld ing  c i r c u i t  through th e  (Cl) re la y , d isco n ­
n e c tin g  th e  sender from th e  d i s t r i c t  c i r c u i t .

CALLED EAHTY ANSWERS M R

24. When th e  re c e iv e r  a t  th e  c a l le d  s t a t io n  is  removed from th e  sw itch- 
hool’c, w ith  the  sw itch  in  p o s i t io n  11 o r 12, rev e rsed  b a t te r y  and ground 
from th e  incoming c i r c u i t  o p era tes  th e  (OS) re la y .  T h is  c i r c u i t  i s  
tra c e d  from b a t te ry  over th e  r in g  s id e  o f the  c i r c u i t ,  th rough th e  o u te r  
c o n tac ts  of cam C-, w inding of th e  re p e a tin g  c o i l ,  o u te r and low er in n e r 
c o n ta c ts  of cam X, through the  w inding of the (CS) r e la y ,  upper in n er 
and o u te r c o n ta c ts  of cam W, o th e r w inding of th e  re p e a tin g  c o i l ,  o u te r 
co n tac ts  of. cam F, to  ground over th e  t i p  s id e  in  th e  incoming c i r c u i t .  
The (CS) r e la y  o p era ted , c lo se s  a  c i r c u i t  from ground on th e  upper o u te r  
co n tac t o f cam I ,  th rough i t s  mahe c o n ta c t, o u te r  co n tac ts  of cam N, 
w inding o f  the  I r e la y , to  b a t te r y  through th e  #3 c o n ta c t of .the 1-4.9-J  
in te r r u p te r .  When th e  in te r r u p te r  c o n ta c t c lo se s , the  I re la y ,o p e ra te s  
and lochs to  th e  same ground th rough  i t s  mahe c o n ta c t. When th e  #4 con­
t a c t  of th e  in te r r u p te r  c lo se s , th e  o p e ra tio n  of the I re la y  c lo se s  a  
c i r c u i t  from ground on th e  in te r r u p te r  c o n ta c t to  b a t te ry  th rough th e  500 
ohm w inding of th e  (CK) re la y , o p e ra tin g  th e  r e la y .  The (CH) re la y  oper­
a te d , lochs through i t s  w inding and th e  o u te r  c o n ta c ts  o f cam-0, to  
ground on i t s  mahe c o n ta c t and arm ature  and c lo se s  a  c i r c u i t  from b a t te ry  
on i t s  mahe c o n tac t fo r  h o ld in g  th e  (SL) re la y  opera ted  a f t e r  the. .(B) 
r e la y  r e le a s e s .  • . /  • , .

* . J ' ‘
24.1 The 149-J  in te r r u p te r  i s  so connected in  the  c i r c u i t  th a t  the

o p e ra tio n  of th e  (CE) re la y  is  delayed  fo r  a t  l e a s t  two seconds 
a f t e r  th e  (CO) re la y  o p e ra te s . This &6lay i s  to  p re v e n t the  f a ls e  
o p e ra tio n  o f the  (CK) re lay  should  th e  (03) re la y  o p e ra te  m om entarily
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selection until the relay is re1.eased. b;i,r the o-:_::er-ati on of the se:1der 
circu1,:;. .As the s11:itc:-:. ad.va::1css. groan& is il.1t\1r,r:itten-t;ly conneci,;ed 
to the tip side of the ftmd.a:.llent;2.l circn.it th:congh the onter contacts 
or" c~ E, holding the (1) relay ope.rated, but sncoossi vely short cir­
cttit-ir.g &.mi :,erroit;ti11 6 the reo·Q~ration of t~1e s';ep~i;>ing relay iu t:ic 
seridc➔r circnit. When sufficient impttl::,es have bct'n $6:rrc b~1c:t: to 
satisfy tl1e sender, the fnud.amen".;al c ir~rnit is Oi'ened,, r•~lcasing the 
(L') :relay. The (L) ·relay reloassd., opens the circuit,t:i:rotigh tl1e R ma.g­
rn~t,. stopping the switch in position 11, 12 or l~~ depe.::.dbg upon the 
.class of call. As the svli tc:i1 leaves posl t5.on 10 1 the hold 5.1 .. g circuit 
o::' the .(er)·· relay is transfer-red from ground. on cain I to gronnd on cam 
E, under the control of the (L) relay. This circ:.1it is t!'aced from 
battery through the outer winding of the lCI) re::.ay, inne~ conta.cts of 
cam U, make. contact of tha (CI) rel~~r, lower inner enLl uppi:3r outer· 
contacts of cam V, m3.ke contact of the (J',) !'elay, to gronnd through 
the lower inner and v.:pper onter contacts of cam E. The relea.Ge of the 
(LL rele.y opens the holding circnit t;,rough the {Ct} relay, discon­
necting the sender from the district circuit. 

9A!J!ED ?ARTY ANSWERS H R 

24. Vl'11en the receiver at the called station is remov~d from the switch­
hook, with the switch in positio11 J.l or 12, re·,ersed battery a.nd ground 
fro:.1 the incoming circuit operates the (CS) rela..y. ']!his circuit is 
traced from battery over the ring side of tl1e circv.it, thrcngll t.he onter 
contacts of earn G, nincUng o:r ti1e i-epea.ti:r.:g coil, outer c.nd· .lower in.11.er 
contacts of cam X, throush the winding of the (CS) relay, upper inner . 
and outer contacts of ca.-n W, other winding of the repeating coil, outer 
co'ntacts of. cam F, to ground over the tip side in the incoming circt1.it. 
The (CS) relay operated, closes a circuit from ground on ti1e upper 011tcr 
contact of cam I, through its make cm,ita.ct, onte:r contacts cf cam N·, 
winding of the I rels.y, to battery through the 11~3 c ontac.t of .the 14.9-J 
interrupter. When the interrupter contact closes, the I relay., op~rates 
ancl lockS to the same ground through its ma.lee ~ontact. When the 1~4 con-­
tact of the interrupter closes, the operation of the I relay· closes a • 
circt1i t from ground on the interrtipter contact to. battery tlu:-ough t;he 500 
obm winding of the (CHj relay, ope:catin 5 the rel.w. Thl:l ( CH) re;t.a.y .oper­
ated, iocks through its winding and the outer contacts qf cam-O, to 
ground ·on its make contact a.'1.d armature and closes a circuit from battery 
on its make contact for h.old1~ thc·(SL) relay operated after the (D) 
relay releases. 

24. l The 149-J interrupter iS so connected in the c irClli t that the . 
operatio:n of the (CH) relay is delayed for at; le.as.t two secows 
after the (CS). relay operates.. Tliis ctelay is to prevent the false 
operation of the (CH) relay should the (Cq) relay operate momentarily 

• 

• 



(28 Pages) Page #15 
Issu e  2 -  BT-431434. 
June 29, 1923. ( *)

befo re  th e  c a l le d  p a r ty  answers due to  any l in e  d is tu rbances*/ ■ _ ■ ’ . • • • ‘ ’ *
OPERATOR ANSWERS

25. The sw itch  advances to  p o s i t io n  13, as d e sc rib ed  above, and. when the  
"d o p e ra to r  in s e r t s  the  p lu g  o f an answ ering cord in  the answ ering ja c k  o f

the  tru n k , th e  (CS) re la y  o p e ra tes  on reversed  b a t te r y  and ground over 
the  tru n k , The (CS). re la y  opera ted  c lo se s  a c i r c u i t  from th e  same ground 
on cam I ,  th rough th e  upper o u te r and low er in n e r  c o n ta c ts  of cam. R, to  
b a t te ry  through the  o u te r  w inding of th e  (L) r e la y ,  which o p era tes  and 
advances, the  sw itch  to  p o s i t io n  14. With the  sw itch  in  p o s i t io n  14, 
th e  re p e a tin g  c o i l  and b a t te ry  a re  d isconnec ted  and the  T and R lead s  
a re  connected d i r e c t ly  to the T, and R brushes o f th e  s e le c to r  through 
cam P and Q re s p e c tiv e ly . As th e  sw itch  e n te rs  p o s i t io n  1 3 - l /2 ,  th e  (L) 
re la y  locks in  a c i r c u i t  from ground over lead  S of th e  s e le c to r  tru n k , 
through the  upper in n e r and lower o u te r  c o n ta c ts  o f -cam E to  b a t te ry  
through th e  make c o n tac t and in n e r w in d in g .o f the  (L) r e la y ,  and in  
p o s i t io n  14, th e  lock ing  c i r c u i t  through th e  in n er w inding o f the  (£>) 
re la y  i s  t r a n s fe r re d  from the  c o n ta c ts  o f the  (DC) re la y  to  the  upper 
c o n ta c ts  of cam J .  In  p o s i t io p  14, a  checking  tone c i r c u i t  i s  c lo sed  
over the  s leev e  o f the  o p e ra to r ’ s tru n k , in n e r c o n ta c ts  o f cam E, make 
c o n tac t of th e  (L) re la y , upper c o n ta c ts  o f cam V* lower c o n ta c ts  o f cam 
W, S .ra .f . condenser, lower in n e r and upper o u te r ■c o n ta c ts  o f cam X, th e  
S brush  and te rm in a l a t  the  l in e  f in d e r  bank, to  ground th rough th e  wind­
ing  o f th e  (CO) re la y  fo r  number checking.

DISCONNECTION REGULAR CALL . .

26. When the  re c e iv e r  a t  the  c a l l in g  s ta t io n  is rep laced  on th e  sw itch - 
hook, th e  (DC) re la y  re le a s e s ,,  in  tu rn  r e le a s in g  the (D) re la y , The (D) 
re la y  re le a s e d , c lo se s  a c i r c u i t  o p e ra tin g  the  (F) re la y . This, c i r c u i t  
i s  tra c e d  from ground on th e  lower o u te r  co n tac t o f cam I> break  c o n ta c t 
o f the  (P) r e la y ,  to  b a t te ry  through th e  800 ohm winding of the  (F) r e ­
la y .  The.(F ) r e la y  o p e ra ted , d isco n n ec ts  th e  t i p  and r in g  of th e  tru n k  
from the  l in e  and c lo se s  a  c i r c u i t  from ground on the. XT commutator b rush  
and segm ent, through i t s  make c o n ta c t ,  upper in n e r and low er o u te r con­
t a c t s  o f  cam D, to  b a t te ry  th rough  th e  R m agnet, advancing the  sw itch
to  p o s i t io n  16.

27. On M.R. d i s t r i c t  c i r c u i t s ,  w ith  th e  sw itch  in  p o s i t io n  IS , a c i r ­
c u i t  i s  c lo sed  from b a t te r y  on th e  make co n tac t o f  the (CH) re la y , o u te r  
c o n ta c ts  of cam T, through th e  th re e  10-AFT re s is ta n c e s  in  p a r a l l e l ,  th e  
H brush  and te rm in a l a t  th e  l in e  f in d e r  bank, over le a d  H, through th e  
b reak  c o n ta c t o f  the. (L) r e la y ,  to  ground on th e  make co n tac t and arma­
tu re  of th e  (CO) -relay th rough the  message r e g i s t e r  (MR), a p e ra tin g  th e

I 

•• 

• 

• 

(28 Pages) Page #15. 
Iss 11e ~ - BT-431434. 
June 29, 1923. {*) 

!. ' . 

oefore·the c~lled·p~rty-answers ·due-to any line disturbances. 

OPERATOR' ANS\",IERS' 

25, The switch advances· to positioll' 13, ss C.escribed above, and y;h.en the 
• o~e:rator inse_rts the plug of an a..·•rnwering cord in tl1e answering ,;a.ck of 

the trimk, the (CS) relay operates on reversed battery and ground over 
the trunk. The (CS). relay operated closes a circuit··from the same ground 
on cam I, through the upper outer and lower inner contacts of cam.R, to 
battery tpr9(lgh the outer wiJJding of the (L) relay, ,:hich 9perates and 
advances. the sw:j.tcli to position 14. With the switch in pcsi tion 14, 
the repeating.coil and battery are disconnected and the T und R leads 
are connected 4irectly to the T, and R b1·ushes of the. selector through 
cani P rind Q re'spectivi:,ly. As the switch e~ters position'13-i/2, tn.e (L) 
relaY, locks in a· c 5.rc11i t from ground over lead S O'f tha selec.tor trunk, 
through the upper inner ~nd lower out.er·-ccutacts of ,cam 'E to .battery 
through the m~ke contact and ilmer windi'J'!g.of the (L) relar, c.nd _in 
position 14, the loclcing circuit through the irner winliing of the (tl) 
relay is transfer~ed troro the cont&cts of the (IXJ) relay to the upper 
contacts of cam J. In poslt~op· 14, a criecl{in'r tone circu,it" is ·c10s.ed 
over the sleeve of the oreretor's t:n,ni<, inner contacts of cam E, make 
contact of the (L) relay, upper contacts of cum V~ lower contac~s of cam 

.·W, 2.m~f. condenser, lower inner and Ul;)per ·oute-r·coutacts of cam X, the 
S brush and terminal at the 1 i.ue fimler. bank, to ground thro~gq the wind-

• ing· of the (CO) relay for number checkir..g. • 

DISCONNECTION REGULAR CALL. 

26. When the· receiver at the calling stat.ion is renlaced on the switci1-
·hook, the (DC)' relay· releases, in turn .releasing t·hu (D) relay, The (D) 

·'relay. z:elea'sed, ClOSP.S a circuit operatf.ng the (1'') re-lay; This. cfrcui t 
is.traced from gr~und on the lower outer 0ontact of c·am I, break contact 
of the· (D) relay, to battery through t-J1e 800 ohn winding of t.lie (F) re-

.• lay.· The. (:F) relay oper.at13d,. djsconnect.s the·•tip. and· ring of· ~i.1e t~nk 
• ·from ·the l.i~e an(l closes a _oircui t from grellri.d on· the ?'!' comnuta~o·r _brush 
• and s_egment,. thrqugh its make contact; upper· inner and lower· out_er c.on­

-;ta:cts of· earn D, to ba.tt~I?y-througJ;i • the R' magnet, t\dvancing the swi tcli 
to position 16. 

27. 'on.M.R. district circuits,-,;,ith tlle switch :i.n position 16, o. cir~ 
.cuit is closeq from battery on the maJce contact of the (qr) relay, ·o~ter 
coil.tacts· 0£ cam T·, .. thrQugh the three 10-AN resistances .1~·1 ··parallel, the 
H 'brush and termin~l at the line -finder bank, over 1e·ad R~ • through the 
br~ak contact. oi the. ( L) relay, to· grouna. on the make contact and a'rina­
ture of the (CO) -re~a.y through the message register _(M~) , a.pera:t_ing 'the 

... 
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message r e g i s t e r .  .During th e  .message r e g i s t e r in g 5p e rio d , an o th er l in e  
T inder s e le c to r  h u n tin g  over the l in e  te rm in a ls  in  the  same g ro u p ,w ill  
no t s top  i t s  b rushes on th e  m u ltip le  te rm in a ls  of th i s  l in e  a t  t h i s •' 
tim e on account of i t s  (H) re la y  being  shunted by the  5 ohm message 
r e g i s t e r  w h ile  the- H b ru sh -o f  . the h u n tin g  s e le c to r"  is  p a s s in g  over th e 1' 4 
H te m ln a l  o f - th i s  l i n e ,  -.When the. 149-C in te r r u p te r ,  c o n ta c ts  I c lo s e ,

' a  c i r c u i t  i s  c lo sed  from ground, on the  make c o n ta c ts , through the  low er 
’ c o n ta c ts  o f cam R, to  b a t te r y  th ro u g h .th e  o u te r  w inding o f - tb :e (L ) ‘re la y ,  

' o p e ra tin g  the  (L) r e la y .  .The. (L) re la y  o p e ra ted , 'lo ck s  through i t s  ’ 
in n e r w inding and make c o n tac t to  ground on -cam E. Ground on t h e ' I I  
make c o n ta c ts  of the in te r r u p te r  is  c lo sed  th rough the" in n e r co n tac ts  
o f cam Y, make co n tac t of the. (L) re lay ,- o u te r  c o n tac ts  o f cam J ,  to  

'b a t t e r y  through th e  in n e r w inding .of-the- (P) r e la y ,  which o p e ra te s .
. The (P) r e la y  o p e ra ted , advances the sw itch  to  p o s i t io n  17 in  a c i r c u i t  

from b a tte ry , through th e .R  m agnet, lower o u te r  c o n tac t of cam B, make 
co n tac t, o f th e  (L) r e la y ,  in n e r  co n tac ts ' o f  cam M, make C ontact o f the  
(P) r e la y , ,  to  ground on Gam I .  In  p o s i t io n  1? th e - A cam advances the  
sw itch  to  p o s i t io n  18. ......... ' '•

28. As th e  sw itch  advances from p o s it io n s  16 to  18,• the  c i r c u i t s  through 
the  (D)-, (SL), (CH), and (L) re la y s  a re  opened, re le a s in g , th e  re la y s  and 
th e  b a t te ry  fo r  o p e ra tin g  the  message r e g i s t e r  is  d isco n n ec ted  from le a d  
H. The re le a s e  o f the  (EL) re la y  d isco n n ec ts  b a t t e r y ' from le a d  S, r e ­
le a s in g  the  (CQ) r e la y ,  thus r e s to r in g  the  l in e  c i r c u i t  to  norm al. As

' t h e  sw itch  e n te r s  p o s i t io n  17, th e  re le a s e  o f  th e  ?D) re la y  c lo se s  a  c i r ­
c u i t  o p e ra tin g  the  (PS) re la y  in  the l i n e  f in d e r  c i r c u i t .  This c i r c u i t  
i s  t ra c e d  from ground on the  M commutator b rush  and segment-, th rough the 
350 ohm winding o f th e  (PS) r e la y ,  in n e r c o n ta c ts  o f cam N, break  c o n tac t 
o f the  (P) r e la y ,  to .b a t t e r y  on th e  break  c o n ta c ts  o f the (PS) re la y .
The.(PS) re la y  o p e ra ted , (a ) locks through i t s  make c o n tac t and 350 ohm 
w inding to  th e  seme ground, (b) c lo se s  a c i r c u i t  through th e -o u te rw in d ­
ing , o f. th e  (P.) re la y , th u s  in su rin g  the  re la y  to  h o ld  u n t i l  bo th  the 
l in e  f in d e r  s e le c to r  and the d i s t r i c t  s e le c to r  have re tu rn e d  to  norm al, 
o p e ra tes  the l in e  f in d e r  BOWH magnet from ground on i t s  a rm atu re , which 

. r e s to re s  th e  l in e  f in d e r , s e le c to r  to  norm al. When the  l in e  f in d e r  se­
le c to r  re tu rn s  to  norm al, ground i s  d isco n n ec ted  from th e  M commutator 
segment, re le a s in g  th e  {E ) , (PS) , and (MB) r e la y s .  ‘

29. With th e  d i s t r i c t  sw itch  in  p o s i t io n  18, a  c i r c u i t  i s  c lo sed  from 
ground on, the  I! com m utator:brush and segments make c o n ta c t of--the (F) 
re la y , upper' .contacts o f cam .P to  b a t te r y  through th e  d i s t r i c t  XJOWjST-

1 m ag n et,. which o p era tes  and . re s to re s  the  d i s t r i c t  s e le c to r  to  norm al;
: .As, the' d i s t r i c t  s e le c to r  re tu rn s  -to norm al, a, c i r c u i t  i s  cl-o'sed1'from  • 

ground o n ; th e  Y conirutator-brush, and segment* upper in n e r contact of cam 
B, to  b a t te r y  th ro u g h .th e  3 magnet,., advancing, the  sw itch  to  p o s i t io n  
1 o r norm al. As the  sw itch  leav es  p o s i t io n  1 8 ,the  c i r c u i t  through th e
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message regi~t~T.• .D.~ri~g .~b.e ,mes~age ..r-egiste·r.1ng· pe'riod~ ruibther line 
'finder selector hunting over the line termi?w.ls in the same. group, wi_ll ... 
not stop its brushes on the multiple terminals of this· line·at·· thi's ·• •. : 
time on account of its (H) relay being shunted by the 5 ohm message 
re~is~er whil_e the: H ?rush ·,Of. the hunting -selector' is :r,kssing' eve~· the°''. 

. ~ ~erit_1.i.'ual of .t}1is line. ,When the. 149-c· interrupter··ci;mtnct's I c~o-$.e, 
•• a c~i:9_t~,tt is cJ.oseq. from ground,•011,the inclke ccntaets, tl'.rough .. the'lower 

)'.'contacts ef' cam R, .. to battery tbrot"tgh the d.uter V>'.i'nding of·the·. {L) :·rela~, 
·ope1:1a.ting tl;l~ tL),- r~lay.. •,'I'I1-0 (L} relay oper.ated:, 'locks througr{lts .:· 

'·· • im1e~ \'{inding and make .contaqt -to._gxouna.'. on ,cam E. Ground.·on ··ti:ie •tr 
''ina.ke ·co1i.tact·s· ,of .the int.e.rrupter is closed· through"'tl~S: inner ccntac~s 

o-i 'cam y~ rua.k~ contact. q~ .trae .. -(Ii) rela,y;- 'OU-ter: dontacts -bf ·cam-J, faj' 
_ _'ha.tt~fo°y tl1.rough the inner winding .of ·the.:(D) 'relay,. ~1\ich ·operates. 

•.• The (_D) ~~l_a.y operated, advances the· swHch t·o posi tfon ·.'17 in· a circuit 
ftbm 'ba,tte_ry._ th.r.oug!l the .R ma.gnet, ·lower outer cc;ntact of ca~ B, ma.:t.:e 

·conta_c·t. of ·tp.e (L l relay, inno-:r ·cm1tacts of· cam M ,· make· contact· o'f the 
(-Jr). re l,ay,. to grouµd. en cam I•. In pos ft ion l.7 the· -A' cam adv'a:rices-'the 
s~\,ph'tp pbsition 18. - • 

28. :· .As· the $Witch advance~· from poslti'o11s is· to 18,· the circuits thrcugh 
. th~ (D),,· (~L), (CH), and (L) relays a·re opened, reie2.sing. the relays and 
• the Pfl.t'te~. for operating the mes·sage register is d.isconnected from •.iead 
'.l,i•· Th.e re1e.q,se of th-e (.SL) relay disconnects batter~/r'rom l~ad $, re­
·1e~~tng'the (CO) relay, thus-restoring t!ie linc·circtilt to·normal. As 

·the switch enters position +7,; the release of the 1D) relay closes a cir­
cuit operating the (DS) relay in the line finder.circµit. Th~s qi'rc:ui,.t 
is traced from ground on the M cormnutetcr brush a.nd segment., through the • 
350 ohm winding of the (DS) relay, inner contacts of cam N, break contact 
of the (D) relay, to. ·oatte:cy ou- the break contacts of' the (:bs) relay._ ' 

.. ThE!,.(DSl 're.lay oper~ted, (al lockS• through it-s make Cdnta(?t 8-nd 350 ~hro 
.~winding to the same .ground, (b) cl·oses a Cli:rcu"it througli the ·outer·wind­

.. ing.'of.'tl~e (f) relay, tbus insuri~ the ·relay .to hold until b·ot°h the •• 

I 

•• 

line'.· -fi'ndel°r s·elec.tor and. tho district sele~tor have· returned to nonnal, 
• ·o·:perates the line finder DOWN magnet f:r.om ground· on· its a:rmature, -which •. 
. res.tor.es th.e line f,inder, selector· :to ·normal. :VJhen the line finder ·se--
; iector ret~rns to normal,, ground if:! disconnected from the lf c0mmutator 

~~-gm~nt, r~ieastng the (El,. (DS), _and (Mlr) r.elays.· ' . 
I• • • 

, .. 
29. With the district s-..1itch in position 18, a. circuit is closed from 

gr9u~d_on. th~ ~11 co1r.;:m.i:.~t9r._1)rush-:;i.n~ segl)'l.ent,. ~ce·cbntaot of•:tn? (~) 
relay, uppei .co1it.ac.ts of ca.r.i .D .to battery tproug:i1. the, dist 1rict 1XWIN· 

·:·
1~eh: w:h;iqh bpe·r~_~es. a;nd .• :restore& the d.istrict select:ot·to:ncirinai; ·:· 
:_:As.th~f .. <;listrict s~ie9to.!" rotl.l~ to ncn~i. a.-circuit is'Closed•f'r0fll • 

~6ttjl~· on,the Y c~:1rn-:.it2~or .• bru·~~ and -~er.;nent·, upper inn'er ~ontact o'f· cam 
B,· to· l)at.tery thit''1ug:1 .t;;ie :a magnet,, a~va.ncing. th~ switeh to position·.-
1 or ·n<frmal. As ti,e switch le[wes position 18,the circuit through the 

-
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POM magnet i s  opened, and a f t e r  p o s i t io n  18 j / 4 ,  th e  c i r c u i t  through 
the  o u te r  w inding of th e  (F) re la y  is  opened, r e le a s in g  th e  re la y  arid 
r e s to r in g  the  c i r c u i t  to  norm al.

SO. Should the  c a l l in g  su b sc rib e r  f a i l  to  re p la ce  th e  re c e iv e r  on the
" sw itchiicok a f t e r  the c a l le d  su b sc rib e r  has d isco n n ec ted , th e  re le a s e  

o f the  (OS) re la y , due to  th e  incoming tru n k  fu n c tio n in g , o p e ra tes  th e  
s e le c to r  tim e a]arm c i r c u i t  from ground through th e  upper o u te r  c o n ta c t 
o f cam I ,  thereby  n o tify in g  th e  switchman of the  e x is t in g  c o n d itio n .

PISCOMFCTION TALKING TO OPERATOR

31. With th e  p lu g  of th e  answ ering cord  in  th e  tru n k  ja c k  a t  the  incom­
ing  end, ground i3 connected to  th e  s leev e  te rm in a l o f th e  tru n k  to  
hold the  d i s t r i c t  (L) re la y  o p e ra ted , i f  th e  p lu g  of th e  cord  is  r e ­
moved from the  tru n k  ja c k  b efo re  the re c e iv e r  a t  th e  c a l l in g  s ta t io n
i s  re p laced  on the sw itchhock, the  l in e  relary in  the tru n k  c i r c u i t  
w i l l  o p e ra te , the reb y  h o ld in g  th e  ground on th e  s leev e  te rm in a l of the  
tru n k . When th e  re c e iv e r  a t  the  c a l l in g  s ta t io n  is  'rep laced  on the  
switchhook and the  p lu g  of the answ ering cord is  removed from the tru n k  
ja ck  a t  th e  incoming end, the  '(PC) re la y  r e le a s e s ,  and ground is  d is ­
connected  from th e  s leev e  of th e  tru n k , re le a s in g  th e  (L) r e la y ,  thus 
advancing the  sw itch  to  p o s i t io n  15. As the sw itch  advances from po­
s i t i o n  1 4 - l /4 ,  the  lo ck in g  c i r c u i t  through the  in n e r w inding of the  
(P) re la y  i s  opened a t  cam J ,  r e le a s in g  the  re la y . The (P) re la y  r e ­
le a se d  j opens the  c i r c u i t  th rough the (SL) re la y , which re le a s e s , and 
o p e ra te s  th e  (F) r e la y ,  which advances the d i s t r i c t  sw itch  to  p o s i t io n  
16 from ground on th e  N:; commutator b rush  and segment. In  p o s i t io n  16 

• ground on the  arm ature o f  the  (SL) re la y  through th e  1 o w e c o n ta c t s  of 
cam P advances the  sw itch  to  p o s i t io n  17, the  A cam ad v an c in g -it to  po­
s i t i o n  18• In  p o s i t io n  16, th e  (CH) re la y  being, normal , b a t te ry  i s  not 
connected over le ad  H to  opera te  the message r e g i s te r  in  the  l in e  c i r ­
c u i t  as th e  c a l l  i s  no t c h a r g e a b le .F ro m  th i s  p o in t on, the  l in e  f in d e r  
and d i s t r i c t  s e le c to r s  a re  re s to re d  to  normal as d esc rib ed  in  £>&ra- 
g raph 28 and 30•

PISCONNECTIOIT ON A3AFPOFSP PALLS '•

(a) P isco n n ec tio n  Before Line F in d er S e le c to r  F inds L ine
/

32. Should th e  c a l l in g  su b sc r ib e r  re p la ce  the r e c e iv e r  on the sw itch - 
hook befo re  a  h u n tin g  s e le c to r  f in d s  th e  l i n e ,  th e  (L) r e la y  in  the 
l in e  c i r c u i t  r e le a s e s ,  removing b a t te ry  from the H te rm in a l a t  the  mul-

. ’ t i p l e  bank. Assuming th e  c a l l in g  l in e  to  be in  sub-group A, th e  re le a s e  
of the  (L) r e la y  re le a s e s  the  (BA) re la y .  The (TB) re la y  having  o p e ra te d , 
locks- and o p e ra tes  the  (ST-A) re la y  which o p e ra tes  the.-(LF) r e la y ,

• 

• 

•• 
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DOWN magnet is ·opened, and. after position 1·s '1/4, ·the circuH through 
the o~ter windir..g of the (F·) relay is o:pene.hi., rel~asing the relay and 
restoring the circuit to nonnal. • 

30. Shot~ld tho celling Si1bsc~iber fail to repl::i.co the receiver on the 
switchi1colt after thG c~lled subscr5.bGr ha~ c1ia(;o:nnected., the release 
of the (es) rela.y, due t.o the ir.ccmii,g trunk :funct,ior..ing, opf:r:;.tes tJie 
selector tjme aJ ann circuit f1·om g:co,md thrcugh the upper outer cont2ct 
of earn I, thereby notifying the switchman of the exiating cond.i tion. 

DISCONN-~CTION TALKING TO OPERATOR 

3l. With the plug of the answeri1'!g cord in the trw.k jack at the incom-
ing end, grou.nd is connect.eel to the sleeve termi:nul of th/3 trunlc to 
hold the district (L) reJ.ay operated. If the plug of the cord is re­
moved from the trunk jaclc before tFIJ recei ,rer at the call ir:g stat ion 
is replaced en the switchhcok, the line relay in the trunk circuit 
will operate, thereby holdi:ng the ground on the sleeve terminal cf the 
trunk, When the recoiver at the call::.ng station is ·replaced on the 
switchhook and the plug 6f the answerin..~ corcl is removed from the trunk 
jack at the incoming end~ the ·( :tC) relay rflle~s,:is, a.r1d ground is dis­
connected f1•om the sleeve cf the trunk, reJ.easine the (L) relay, thus 
advancing the switch to posi t1on 15. As the switch ad•,a.nces from po­
sition 14-1/4, the locl-::ing circuit through the inne.1.· ,vincj.ing of the 
(D) relay is opened at cam J, releasing the relay. The (D) relay re­
leased; opens the circui.t through t}ie (SL) relay, which reiaases, and 
operates the (F) relay, i1hich advances the district switch to position 
16 from ground on the N com:nutator ·brush and segment. • In position 16 
ground ·on- the armatur:e of the ( SL) relay throt•.gh the· lower contacts of 

• ca-ro ·n advances the switch to ·pcsition-17, the A cam advancing· it to po­
sition 18, rn·:poaition 16, the (CH)" relay being.normal, battery is not 
connected over lead H to operate the message register-in the line cir­
c'u.it·as. the-call is not chargeable.'· From this point on, the line finder 
and dis½rict -selectors are resto"red to normal a.s described in para-
graph 28 and 30. 

DISCONNECTION ON AB:AfIDONED CALLS 

( a) 

32. 

Disconnection Before Line Finder Selector Finds Line 

X . . h Should the calling subscriber replace the receiver on the switc -
hook before a. hunting selector ·finds t}l.e -line,. the ( L) relay in the 
line c-irmii t releases, re;noving battery: fro~n the H terminal at tlle· mul­
tiple bank. Ass'.Ening the calling line to be in -sub-group A, the release 
of the (L) relay releases the (B.A) relay. The (TR) relay having operated, 
lock; and ~perates the (ST-A) relay which operates the:(LF) rele.y, 
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in  th e  l in e  f in d e r  c i r c u i t  and th e  s e le c to r  i s  s ta r te d  h u n tin g , as de~
- scribed in  paragraph 9. The s e le c to r  w i l l ,  t h e r e f o r e , • t r a v e l  to  the top  

of th e  baiik and the  H brush  of the  s e le c to r  makes co n tac t w ith  th e  t e r ­
m inal o f th e  H comb a t  th e  top  of the  m u ltip le  bank. The (H) re la y  o p e r­
a te s  from ground on the b reak  c o n tac t and arm ature o f the  (PS) r e la y ,  
w inding o f the  (H) r e la y ,  o u te r  c o n tac ts  of cam Y, H brush  o f the  s e le c ­
t o r ,  to  b a t te ry  on th e  te rm in a l of th e  H comb, su p p lied  through the  
1,000 ohm n o n -in d u c tiv e  w inding of th e  (BA-1) re la y  and th e  break  con­
ta c t s  o f the (BA-1) and (BA) re la y s . The (H) re la y  o p e ra ted , re le a s e s  
th e  (LF) r e la y ,  which in  tu rn  re le a s e s  th e  (P) re la y  and opens the  c i r ­
c u i t  th rough  the  UP m agnet, s topp ing  th e  s e le c to r .  The N commutator 
segment i s  opened w ith  the  s e le c to r  b ru sh , r e s t in g  on th e  B comb te rm i­
n a l to  p rev en t the  d i s t r i c t  sw itch  from advancing from normal when th e  
(F) re la y  i s  re le a se d  by th e  re le a s e s  of the  (LF) r e la y .  When th e  (F)» 
re la y  r e le a s e s ,  the (PS) re la y  o p e ra te s  from ground on the X commutator 
b rush  and segment, through i t s  1,000 ohm w inding. The (PS) re la y  oper­
a te d , o p e ra te s  the  DOWN magnet, r e s to r in g  the  s e le c to r  to  norm al.

POSITIONS 2 TO 6

33. I f  th e  re c e iv e r  i s  rep laced  on the  switchhook a t  th e  c a l l in g  s t a t io n  
w h i le  the  d i s t r i c t  sw itch  i s  in  p o s i t io n  2 to  6, t h e .d ia l in g  c i r c u i t  is
opened a t  the c a l l in g  s t a t io n ,  cau sin g  the sender c i r c u i t  to  fu n c tio n  and 
connect a d i r e c t  ground, to  the SC le a d , causing  th e  (P) re la y  to  re le a s e  
on account o f the in c re a se d  c u rre n t flow ing through the  o u te r  w inding o f 
th e  r e la y .  The (P) re la y  i s  connected d i f f e r e n t i a l l y ,  but does not r e ­
le a s e  when i t s  in n e r w inding is  connected d i r e c t ly  to  ground and i t s  
o u te r  w inding connected to  ground in  s e r ie s  w ith  a r e s is ta n c e .  The (P) 
re la y  re le a s e d ,  o p e ra tes  the  (PS) r e la y ,  which re s to re s  the  l in e  f in d e r  
s e le c to r  to  norm al, as d e sc rib e d  in  parag raph  28. The (D) re la y  r e ­
leased ., a lso  opens th e  c i r c u i t  through the  (SL) r e la y , which r e le a s e s .
The (SL) re la y  re le a s e d , d isco n n ec ts  b a t te ry  from le a d  S, re le a s in g  th e  

r e la y  in  the  l in e  c i r c u i t ,  and advances th e  d i s t r i c t  sw itch  to  po­
s i t i o n  6 from ground on i t s  arm ature ana b re a k .c o n ta c t through the  
low er c o n ta c ts  of cam D. With th e  d i s t r i c t  sw itch  in  p o s i t io n  6, a  
c i r c u i t  i s  c lo sed  from th e  same ground through the  low er in n e r and upper 
o u te r  c o n ta c ts  of cam P, to  b a tte ry  through th e  DOWN m agnet, o p e ra tin g  
th e  d i s t r i c t  POWN m agnet, r e s to r in g  the  s e le c to r  to  norm al. When th e  
s e le c to r  reaches norm al, ground on the  Y commutator b rush  and segment 
advances th e  sw itch  to  norm al.

POSITIONS 7 TO 10 .

34. Should th e  re c e iv e r  be rep laced  on the  switchhook w h ile  th e  d i s t r i c t  
sw itch  i s  in  any o f th e se  p o s i t io n s ,  the  l in e  f in d e r  c i r c u i t  i s  r e s to re d  
to  norm al, as p re v io u s ly  d e sc rib e d  in  parag raph  28. Trunk h u n tin g  and

(28 Pages) Page #18, 
Issue 2 - BT-431434, 
June 29, 1923. • ( *:} • 

in t:!le line finder circuit and the selector is started hunting, as de,- I 
• ~~ibed in paragraph 9. The selector will, t;1erefore,. travel to the top 

o:f the bank and the H br-us11 of the selector makes contact with the ter­
minal of the H comb at the top of th_e multiple bank. The (H) relay oper­
ates from groun:l 011 tne break contact and armature of the (DS) relay, 
winding of the (H) relay, outer contacts of ca"ll I, H brti·sh uf th!3 s·elec­
t'or·, to battery on the terminal of the H comb, supplied through the 
1,000 ohm non-ind1,wtive winding of the ( BA-1) relay and the break con-
tacts of the (BA-1) and (BA} relays. The (H) relay operated, releases • 
the (LF) relay, which in turn rel.eases the (Fl rela.y and opens the cir-
cuit through the ·uP magnet, stopping the.selector. The N conmutator 
segment is opened with the selector brush, resting on the B eorob.termi-
nal to prevent the district switch from advancing from normal when the 
( F) relay is rel_ea_sed by the .releases of the ( LF) relay. When the ( F), • 
relay releases, the (DS) relay operates from ground on the X commutator 
brus~ and segment, through its 1,000 chm winding, The {DS) relay oper~ 
o.ted~ operates the DOWN magnet, restor-ing the selector to norrr.al. 

POSITIONS 2 TO 6 

33. If the receiver is r~placed on the switchhook at t11-e calling station 
·while the district switch is in position 2 to 6, the.dialing circuit is 
opened at the calling station, causing the se:-1der circuit -to function and 
connect a direct ground, to t;,ic ~C lead, causing the (D) relay to release 
on ac(?ount of the increased current floVTitlfl' 'through tne outer winding cf 
the relay. The (D) relay is connected differentialls', but does not re­
lease when its inner winding is connected directly to ground and'its 
outer winding connected to ground in series with a resistance. The (D) 
relay released, operat~s the (_DS.) relay·, which restores ·the line finder 
selector to no.;,nal, as de~cribed in paragraph 28, The {D) relay re-. 

·leased, also opens ·the circuit through the (SL) r.elay, which releases. 
• The· (SL) relay released, disconnects,battery from lead S, releasing the 

• , •• relay in the line circui.t, and advances t11e district switch to po­
·sition 6 from ground on its armature.and break.contact-through the 
lower contacts. of. cam D. With the district switch in position 6, a • 
circuit is closed from the same ground through tl1e lower tnner and upper 
outer contacts of cam D, to battery through the DOWN magnet, operating 
the district DOWN magnet, restoring the selectof to normal. When the 
selector reaches normal, ground on the Y commutator brush and segment 
advances th~ switch to nonnal. 

POSITIONS 7.TO 10 

34. Should tpe receiver be replaced O}'.l the switcl111ook while the district 
switch is in any o~ these positions., the ;tine finder circuit is rectored 
to normal, _as previously des~r~bed in paragraph 28. Trunk hunting and 

·--
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s e le c t io n  beyond w il l  take  p lace  in  the same manner and the  advance of 
the  sender c i r c u i t  advances the  sw itch  to  p o s it io n  11. In  p o s it io n  11 
the  re le a s e  of (T>) re la y  re le a s e s  the (CO) re la y  and o p e ra tes  th e  re ..ay , 
which c lo se s  a c i r c u i t  from ground on the  11 commutator b rush  and seg­
m ent, advancing th e  sw itch  to  p o s i t io n  16. In  p o s i t io n  16, ground on 
the  arm ature o f th e  (SL) re la y  advances the  sw itch  to  p o s i t io n  17, th e  
A cam advancing th e  sw itch  to  p o s i t io n  18. Prom th i s  p o in t on, th e  
d i s t r i c t  s e le c to r  and sw itch  a re  r e s to re d  to  normal as d e sc rib ed  in  pa­
rag raph  29.

ALL SELECTORS IF  OPE SUB-GROUP BUSY . .

.35. I f  a l l  the  s e le c to r s  in  sub-group ’’A", fo r  example, a re  busy, the
(CA) re la y  o p e ra tes  over a c i r c u i t  from ground on th e  arm ature o f the 
(MB)' re la y  in  the  l in e  f in d e r  c i r c u i t ,  through the make c o n ta c ts  of 
a l l  the  o th e r  o pera ted  (MB) re la y s  in  sub-group “A” , over load  CH to  
the  s t a r t i n g  c i r c u i t ,  500 bum w inding of the  (CAJ re la y , to  b a t te ry  
through the  600 ohm re s is ta n c e  (C). The (CA) re la y  o p e ra ted , t r a n s f e r s  
th e  c i r c u i t  through the  600 ohm w inding of the  (IB) re la y  in  the  t r i p  
c i r c u i t  from the  w inding of th e  ( 3T-A) re la y ,  to  b a t te ry  through the 
w inding o f th e  (SA; re la y  and the  broak co n tac t o f (SB) r e la y . .  When a 
c a l l  i s  now rece iv ed , the  (SA) re la y  o p e ra tes  in  s e r ie s  w ith  th e  600 
ohm winding of th e  (TR) re la y ,  in  tu rn  o p e ra tin g  th e  (ST-3) re la y .
This c i r c u i t  is  tra c e d  from b a t te ry  through the  w inding of the  (ST-B) 
r e la y ,  make c o n tac t o f th e  (SA) r e la y ,  600 ohm r e s is ta n c e  (B ), to  
ground on th e  arm ature o f the  (CB) re la y . The (ST-B) re la y  o p era ted , 
o p e ra te s  the (K) re la y , s t a r t s  a s e le c to r  in  th e  "B" sub-group h u n tin g  
fo r  the  c a l l in g  l in e  and c lo se s  a lo ck in g  c i r c u i t  through the  1000
ohm winding and make c o n tac t o f th e  (CA) re la y . This i s  to  p rev en t 
the  re le a s e  o f the (CA) re la y  should s e le c to r  become a v a ila b le  in  
th e  "A" sub-grohp w hile a  c a l l  i s  going through the "B” sub-group.
I f  a l l  s e le c to r s  in  sub-group "BM a re  busy, the  o p e ra tio n  i s  s im ila r  
except th a t  the  (CB), (SB), and (ST-A) re la y s  now o p e ra te . The 
(ST-A) re la y  o p e ra ted , s t a r t s  a  s e le c to r  in  the  "A” sub-group h u n tin g , 
as ex p la in ed  b e fo re .

ALL SELECTORS IN BOTH SUB-GROUPS BUSY

36. I f  a l l  se le c to rs  in  b o th  sub-groups a re  busy, bo th  the  (CA), and
(CB) re la y s  a re  o p era ted . Should a  c a l l  be rece iv ed  in  e i th e r  sub-group 
under th e se  c o n d itio n s , th e  co rrespond ing  (SA) or (SB) re la y  o p e ra te s , 
but n e i th e r  th e  (ST-B) n o r (ST-A) re la y  w il l  opera te  as the  c i r c u i t  to  
ground on the arm ature of' the  (CA), and (CB) re la y s  a re  open. When a 
c a l l  i s  re ce iv ed  in  the  ”A1? or M£ ” sub-group w hile  a l l  s e le c to r s  a re  
busy, th e  message r e g i s t e r  (MR) in  th e  s t a r t i n g  c i r c u i t  o p e ra tes  th rough 
the make c o n tac t of the  (SA) re la y  to  ground on th e  arm ature  of the  (CB)

I 
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selection beyond will ta..~e place in the same manner and the advance of 
the sender circuit advances t.be switch to posit:io"'l. 11. In posHion 1.1 
the ~elease cf (n) -relny .... elGe.sos <;he (C0) r<>l3.S ci.,,a o:r,e:,-at8S t}ie ro_ay, 
·•.vld,:.ll closes a circuit from ground on the N com:1utator brush and seg­
ment, advancing the switch to positim.1 16. In position 16, ground on 
the armature of the {SL) relay ad.vances the switch to p0sition 1'7, the 
A cam aC.vanci11g the switch to position 18. Froni this point 0:1, the 
district selector ~nd s~itch are restored to normal as described in pa­
ragraph 29 • 

.ALL ~ECTO.rtS IF mTE SUB-GROUP BUSY 

.;35. If ull the selectors in sub-group "A11, for ex~mple, are busy, t':le 
( CA l relay opera ten over a ci rcti it from ground on the armature of tl1e 
(MB) r13la~r in the j_ine finder cj rcP.it ~ t:irough the makP- contacts of 
~11 the other opornte•.l (ME) relay~; in sub~g::o-:lp •11.i.Y, ovo1· 1o·ac1 CH to 
the ·starti11g circuit, E00 o.rnr. w1nrting of the (CJ-~J r:H&;/, to 'battery 
through the 600 ohm resistance (C). T113 { ~A) relay r.•perated, transfers 
the circuit through the 600 ohm winding of the (l'R) relay in the trip 
circuit from the winding of the (3T-A) :relay, to battery through the 
v,inding of the (SA) Nlay ana. the brc~k contact of ( SB) relay .. When a 
call is now receivecl, the (::JA) relgy operates in series with the 600 
ohl'Jl winding of the (TR) relay, in turn opera.ting the (S'l'-3) relay. 
This circuit is traced from battery through the winding of the (ST-B) 
rel3¥, make cont.act of tr.e {SA) rcla;y, 600 ohm resi:,t.auce (B), to 
ground on the armature of the (CB) relay. Tho (ST-B) relay ope~ated, 
operates the (Kl relay, stal'ts a selector i~ the "D11 sut-group hunti11g 
for the calling line ana. closes a locking circuit ~hrougn the 1000 
ohm winding and make contact of the (CA) relay. TM.s is to pre,,ent 
the release cf the (CA) relay should selector become available in 
the "A" sub-gronp while a call is going throt1gh the "B" sul-,-group. 
If all selectors in sub-group "B" are busy, the operation is similar 
except that the (CB), (SB), and (ST-A) relays now operate. The 
( ST-A) relay operated, starts a. selector in the "A" sub-group huntil'lE,, 
as explained before. 

• ALL SELECTORS IN BO~~ SUB-GROUPS BUSY 

36. If all selectors in both sub-groups are busy, both the (CA), and 
(CB) relays arE: 'lferated. Should a call be received in either sub-group 
under these ccn&itions, the corresponding (SA) or {SB) rGlay operates, 
but neither the (ST-B) nor (ST-a) relay will operate as the circuit to 
ground on the armature of the (CA), and {CB) relays are open. When a. 
call is received in the "A" or "B" sub-group while all selectors a.re 
busy, the message register (~R) in the starting circuit operates through 
the make contact of the (SA) relay to ground on the armature of th~ (CB) 

/ 1 
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r e la y ,  i f  the  c a l l  i s  in  suh-gronp "A", o r th rough th e  make c o n tac t o f 
th e  (SB) re la y  to  ground on th e  arm ature o f the  (CA) r e la y ,  i f  th e  c a l l  
i s  in  sub-group "B” . The message r e g i s t e r  th u s  in d ic a te s  th e  number 
o f c a l l s  which were o r ig in a te d  w h ile  a l l  th e  l in e  f in d e r  s e le c to r s  were 
busy.

LIKE TOPER TIME AhAIM q

37. I f  a l in e  f in d e r  does no t f in d  th e  s u b s c r ib e r ’s l in e  w ith in  35 sec­
onds a f t e r  th e  re c e iv e r  a t  th e  c a l l in g  s ta t io n  is  removed from th e  sw itch - 
hook, an alarm  is  given in  th e  fo llo w in g  manner: When th e  re c e iv e r  a t  
the  c a l l in g  s ta t io n  is  removed from th e  switcfahook, th e  l in e  ( L) re la y  
o p e ra te s , o p e ra tin g  the  (BA) r e la y . . .  The (BA) re la y  o p e ra ted , connects 
b a t te r y  to  th e  c o n tac t of th e  152-D in te r r u p te r  in  th e  l in e  alarm  c i r ­
c u i t  over a  c i r c u i t  from b a t te r y  through th e  o u te r  w inding and make con­
t a c t  o f the  (BA) r e la y ,  le a d  B, w inding o f the  B (fram e) re la y  in  th e  
tim e a larm  c i r c u i t ,  inrush and te rm in a l I o f th e  STABT a rc  o f the  tim e 
alarm  s e le c to r ,  break c o n tac t o f th e  A frame r e la y ,  to  the  in te r r u p te r  
c o n ta c t. When the  in te r r u p te r  c o n tac t c lo s e s , th e  (B) re la y  o p e ra te s .
The (A) frame re la y  does no t o p e ra te , however, due to  being  sh o rt c i r ­
c u i te d  by ground on the  in te r r u p te r .  When the in te r r u p te r  co n tac t 
opens, th e  sh o rt c i r c u i t  is  removed from the  w inding o f the  (A) r e la y ,  
which now o p era tes  in  s e r ie s  w ith  the w inding and make c o n tac t o f  th e  
(B) r e la y ,  to  ground on th e  arm ature of th e  (B) r e la y ,  thus bo th  re la y s  
o p e ra ted . The next o p e ra tio n  o f th e  in te r r u p te r  o p e ra te s  the  STP mag­
n e t ,  over a  c i r c u i t  from ground on th e  make c o n ta c t o f th e  in te r r u p te r ,  
make c o n tac t o f th e  (A) re la y  te rm in a l 1 and b rush  o f th e  STEP arc  of 
th e  s e le c to r ,  to  b a t te ry  through the  w inding of th e  STP m agnet. When 
th e  in te r r u p te r  c o n tac t opens th e  STP magnet re le a s e s  and s te p s  i t s  
b rushes one s tep  on i t s  back s tro k e . The s e le c to r  brushes thus advance 
one s te p  fo r  each make and b reak  o f th e  in te r r u p te r  c o n ta c t , which is  
o f an in te rv a l  o f 7 seconds, u n t i l  th e  f i f t h  to rm ina! o f th e  s e le c to r  
i s  reached  when th e  c i r c u i t  th rough th e  in te r r u p te r  i s  opened. When 
th e  f i f t h  te rm in a l o f  th e  s e le c to r  i s  reached , th e  BA lamp in  th e  t r i p  
p i r c u i t  l i g h t s  over a c i r c u i t  from b a t te r y  on th e  arm ature o f th e  A 
(fram e) r e la y ,  te rm in a l 5 and brush  o f the  LAMP a rc  o f  the  s e le c to r ,  
le a d  A, th rough the  make c o n tac t o f  th e  (BA) re la y ,  EA lamp, lead  C, 
to  ground th rough  th e  w inding o f th e  B (a is le) re la y  in  th e  tim e alarm  
c i r c u i t ,  which o p e ra te s . The (B) re lay  o p e ra ted , o p e ra tes  th e  A 
( a i s l e )  r e la y .  5 The (A) re la y  o p e ra ted , l ig h t s  th e  a i s l e  p i l o t  lamp 
and th e  main o r m onito ring  board lamp through i t s  re s p e c tiv e  a u x i l ia ry  
a larm  c i r c u i t .  When th e  source o f tro u b le  is  removed and th e  (BA) re ­
lay  in  th e  t r i p  c i r c u i t  has re le a s e d , th e  c i r c u i t s  over le ad s  A, and B 
a re  opened, in  tu rn  re le a s in g  bo th  th e  frame and a i s l e  (A), and (B) r e ­
lays*  e x tin g u ish in g  the  a i s l e  and main o r m onito ring  board  lamps and 
s i le n c in g  th e  a larm . The re le a s e  o f th e  B (fram e) r e la y  a lso  c lo sed  a
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relay, if the call is in sub-group "A", or tl1rougl1 the make contact of 
the (SB) relay to ground on the armature of the (CA) ~elay, if the call 
is 'in sub-group "B". The message register thus indic~tes t~'le number 
of calls which were originatep. while all the line finder selectors were 
busy. • 

LINE 'FINDER TI.ME ALAR.1: 0 

37. • ·If a line finder does not find the subscriber's line within 35 sec-

I 

onds after the rec.eivel" at the calling station is removed from the switch- • 
hook, an alarm is given in the following manner: When the receiver at 
the calling station is removed from the switchllook, the line (L) relay 
operates, operating the (B.A) relay •.. The {BA) relay .operated, connects 
battery to the contact of the 152.-D interru1;>ter i1'1, the line alarm cir-
cuit over a circuit from battery "through the oute~ windir..g and make con-
tact of the (BA} relay, lead B, 'l;;inding of the B (frame) rela,y in the 
time alarm circuit, ::-rush and terminal I of the START arc of the time 
alarm selector, break contact of the A frame relay, to the interrupter 
contact. When the interrupter contact close~, the (Bl. relay operates. 
The (Al frame relay does not opera·i;e, however, due to being short cir--
rJ~ited by ground on the interrupter. When the interrupter contact 
opens, the short circuit is removed from the wili.ding cf the {A) relay, 
whioh new operates in series with the winding and make contact of the 
(B) relay, to ground on the armature of the (Bl relay, thus both relays 
operated, The next opera+:ion Qf the interrupter operates the STP ,nag-
net, over·a circuit from ground on the make.contact of the interrupter, 
make contact of the (A) relay teI"liival 1 and brush of the STEP arc of 
the-selector, to battery through the winding of the ST~ magnet. When 
the interrupter contact opens the STP magnet releases and steps its 
brushes one step on its back stroke. ~he selector brushes thus advance 
one stap for ea.ch m~.ke and break of the interrupter contact, which is 
of an interval of 7 seconds, until the fifth terminal of tlle selector 
is reach,ed when the circuit tnrough the interrupter is opened. When 
the fifth tem.ina.l of the selector is reac~ed., th.e BA lamp in the trip 
~ircuit lights over ·a ·circuit from battery on the armature of the· A 
(frame) relay, terminal 5 and brush of the LAMP a.re of t:1e selector, 
lead A, through the make contact of the (BA) relay, EA lamp, lead C, • 
to ground t-hrough the winding of the B'{aisle) relay in the time alarm 
circuit, which operates. Tile (B) rela7 operated, operates the A • 
( aisle} relay. • The (·A)· relay operated, lights the· aisle pilot lamp 
and the main or monitoring board lamp th-rough its respective auxiliary 
alarm circuit. ~'hen the source of trouble is removed and the (BA) re­
lay in the trip circuit has· release·d·, the circuits over .leads A, and B 
are opened, in turri releasi~ botll the frame a.~d aisle {Al, and (B} re- ...._· 
lays, extinguishing the &.°isle and·main ·or monitoring board lamps and • 
silencing the alarm. The release of the B ·(frame) relay also clos~s a 

-
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c i r c u i t  from ground on i t s  a rm atu re , th rcugl: te rm in a l 5 and . 'th e  o rid g - 
■ in g  brush, o f the  HETUHN a rc  c f  the  s e le c to r ,  to  b a t te ry  through the  

break c o n tac t and w inding of th e  STP m agnet, which o p e ra te s  and s tep s  
..the s e le c to r  brushes to  te rm ina l 6 , in  which p o s i t io n  i t  aw aits  the  
nex t c lo su re  o f lead  B.

-38. Should th e  (BA) re la y  re le a se  b e fo re  the  f i f t h  te rm in a l i s  reached
by the. s e le c to r ,  the  A, and B frame re la y s  re le a s e .  The (B) re la y  r e ­
le a se d , causes th e  s e le c to r  to  advance to  th e  nex t normal p o s i t io n ,  
a w a itin g  c lo su re  o f le ad .B , as p re v io u s ly  d e sc rib e d . The o p e ra tio n  o f 

, th e  138-A key s tep s  th e  s e le c to r  b rushes to  the next normal p o s i t io n  
by way o f the  STEP b r id g in g  brush  and 5, 10, 15 o r 20 te rm in a l, as th e  

.. case may be. I f  the s e le c to r  had been a t  normal p o s i t io n  6, 11 o r 16 
when th e  ( Ba) re la y  o p e ra ted , the  o p e ra tio n  would have been the same 
as d escribed  fo r  p o s i t io n  1.

WIRING OF GROUP DISTRIBUTOR BA1WT

39. The w ir in g  o f the  two group d i s t r ib u to r  a rc s  o f  th e  r e g u la r  G d is ­
t r ib u t in g  s e le c to r  bank, shown on the  re g u la r  s t a r t in g  c i r c u i t ,  and of 

’ the  emergency G d i s t r ib u to r  s e le c to r  bank, is  shown in  d e t a i l  in  th e  c i r ­
c u i t  a s s o c ia te d  w ith  the  s c r ie s  c i r c u i t  th rough th e  emergency ja ck  and 
t i p  co n tac ts  o f the  ( TB), and (TR-1) re la y s  fo r  th e  15 groups of a panel 
l i n e  f in d e r  fram e. Tor a complete frame c f  300 l i n e s ,  the  w irin g  o f  the  

’ te rm in a ls  fo r  bo th  a rc s  of each G d i s t r ib u to r  s e le c to r  i s  shown in  a t a ­
b le  on the  drawing. As a t r i p  c i r c u i t  i s  d iv id ed  in to  tw o -u n its , A and 
B, c a l l s  o r ig in a t in g  in  the  f i r s t  10 l in e s  of a group of 20 l in e s  a re  
connected through t r i p  u n i t  A and a te rm in a l and brush o f th e  G a re  nor­
m ally  having  access to  th e  l in e  f in d e r s  in  sub-group "A” .. G a lls  o r ig i ­
n a tin g  in  th e  l a s t  10 l in e s  of a group a re  connected th rough t r i p  u n i t  
B and a co rrespond ing  te rm in a l and b rush  o f th e  o tn e r a rc  norm ally  
having access to  th e  l in e  f in d e rs  in  sub-group ”BW. This arrangem ent 
perm its th e  d i s t r ib u t in g  o f the 11 t r i p  c i r c u i t  A, and B u n i ts  to  sub­
groups "a" and "3 " , re s p e c tiv e ly , in  the  s t a r t in g  c i r c u i t ,  so as to  
g ive each group an equal p re fe re n c e , thus p rev en tin g  any one group 

■ - from having  a permanent p re fe re n ce  oyer the  o th e r g roups. This i s  ac- . •
com piished by th e  G -se le c to r  be ing  advanced one s te p  to  tne  next group 
a f t e r  each c a l l . .  The s e r ie s  c i r c u i t  through the c o n ta c ts  o f th e  (TB; ,
and (TR-1) re la y s  p e rm its  the p a s s in g  of a c a l l  th rough a number o f
id le  groups w ith  the  same speed as though th e  c a l l  o r ig in a te d  on a  l in e  
w ith in  th e  group having  the  p re fe ren ce  a t  th a t  tim e . Should two o r
more c a l l s  s t a r t  in  two o r  mere groups a t  th e  .same, tim e, th e  group n ea r­
e s t  the .one hav ing  th e  p re fe re n ce  a t  th a t  tim e w i l l  be com pleted i i r s t ,

. because of th e  s e r ie s  lock in g  arrangem ent of the  (TB) o r (TR-1) re la y  
h o ld in g  the  re la y  of. th i s  group locked and r e le a s in g  th e  o tn e r r e la y s .

• 
• 

• 
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circuit from ground on its armature, thrcu~- ·t6rmin~l 5 anG 'th~ bridg-, 
ing brv.sh of the :qETURN a.J':c of the selectoT, to lJutt0:cy thrcugh the 
bre2k cont&ct and wincine of the STP magnet, which operates and ste~s 

. the se.J.ector brushes to teminal 6, in which position it anE-its the 
next closnre of lead B. 

38. . .Should the (BA.) relay releasr:: before tlle fifth terminal is reac}1ed 
by th0 selector, the .A, and B fra~e relays release. The (B) rela~r re-

._lea~e~, causes the seiect~r to advance to the ne:-rt ncr:nal position, 
aw~1ting closure of lead.B, as previously des0ribed. The op0rati'on .of 
. th.e 130-.A key step~. the selector brushes to foe next normaJ. position 
by way of tile S'.::'EP b:cld.ging brush and 5, 10, 15 or 20 terminal, as the 

.. ca:m m&.y be. If the seleetur had been at no~.1c1l position 6, 11 or l6 
.,:"hen the (BA) relay ope!·a.ted, the· o:::,eratipn wo'lud have been the same 
as .de1>6_ribed for position 1. 

WEUNG CF G:RqUP _:9ISTRIBUTOR 3.AlU: 

39. The wiring ?f the two grcu.p distributor arcs_ cf t'!:le regular G dis­
t.ributing sel3ctor bank, shown on the regular start'ir.g circ,.nt, snd of 

• t:::ie emergency G di&tributor selector bank·, is s:1ov,-.a i:1 detail in the:: ci.r­
c..ii.t a~sociated with the series circuit t:u•O'Uf'h tpe emerg ... ;mcy ja'ck and 
t}fl contacts c,f th0 (TR), anc,. (TR-]) rela;rs for cr.e J.5 groups of _a panel 
line finder frame. r:'ol" a ocl'!lplete frame of 300 lines, the wiring of the 
te.rminals for both a:ccs· of each G distributor selecto:. is shov'!l in a ta­
b\e on the drawi!.lg. As a ·trip circt'.i t is divide~ iFtO two· uni ts, .A and 
B, calls origiha.t:i.1~g in the fil'St 10 lines of a gr.oup of 20 lines are 
connacted throug}1 trip unit .A ann. a· terminal an1 b:~ush of the. G are nor­
many having ac.ce::;s to the line :fincl.ers in s·.10-group "A". Calls o :rigi­
nating in t~e·- ls.st 10 lines of a group are cci~nected throug:1 ·trip unit 
B ·and a correspond.ing tcimina::. and bruuh of '!;he oti1er arc norm:::.lly 
having access to the line nnders i;1 sub-gronp 113", T},is arra,neement 
permi.ts the distributine of the l! trip circuit A, and. B units to sub~­
grou•,s "a" and "B", respectively, in the starting c!.rcl::it, so as to 

J; . 

give each group an equal preference, thus pr~venting an,_7 one group 
f1•om-having a -p'ermanont preference. o,ver th.e otn.'3r gro'tps. .This is ac­
complished by the G .eele~tor being ~.Lt'lvanced one step to the ·next group 
after each call.. The series circuH thpough t~e contacts of t}1e (TR), 
and (TR-1) relays permits the passiug of a call through a number of 
idle grou.ps with the same speed as though the call qrigini:i .• tea_ on a line 
v✓lthin the group ltavtng tp.e preferenc_e at that ti:ne. ~hol•.ld two or 
more calls start in two er mere groups .at the_s~~e time, the group pear­
est. the- .one having tha 1::referer;ce, at that time will bEl completed first, 
because ·of the series lock'ing arraJ1..g~ment of the (~l~) or (TR..:l) relay 
holding the. relay .of. thj_s 'group locked and releasing the other relays• . . . . 



%
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40* The (TP) re la y  in  any group locks from ground through i t s  600 ohm
w inding and make ccnbacc, ja c k  10, te rm in a l and’b rush  o f the  a sso c ia te d  
a rc  o f  the  G s e le c to r ,  to  b a t te ry  in  th e  s t a r t i n g  c i r c u i t  th rough ja c k  
15. The (TR-1) re la y  looks through i t s  600 ohm w inding and make, con­
t a c t ,  ja c k  12, co rrespond ing  te rm in a l and b rush  o f  the a s so c ia te d  G a rc ,  
to  the s t a r t i n g  c i r c u i t  through ja c k  16. Jacks 10 and 12 o f  each group 
c i r c u i t  w ire  to  the  s e le c to r  a rc  te rm in a ls  and ja ck s  9, and 11 loops 
to  the  next* group c i r c u i t ,  so th a t  though the  s e le c to r  may be g iv in g  
p re fe re n ce  to  one group, th i s  group be in g  id le ,  and a c a l l  o r ig in a te s  
in  some o th e r group, a  c i r c u i t  i s  c lo sed  back th rough the in te rv e h  1-ig 
ja ck s  and b reak  c o n ta c ts  o f  the  in te rv e n in g  re la y s  o f  each group u n t i l  
th e  te rm in a l which the d i s t r i b u to r  b rush  is  r e s t in g  on i s  reached .
Assume a  c a l l  o r ig in a te s  in  .group 15, and i s  p a ss in g  through t r i p  u n i t  
A and the  b rushes o f  the  G d i s t r ib u to r  s e le c to r  a re  r e s t in g  on the  f i r s t  
group te rm in a l which i s  te rm in a l 1. The lo c k in g  c i r c u i t  fo r  th e  (TIL) 
r e la y  w i l l  be as fo llo w s i Through the 600 ohm w inding and make c o n ta c t 
o f  th e  (TR) re la y  and. ja c k  10 o f group 15, ja c k  11, b reak  c o n ta c ts  o f  
the  (TR-1) and (TR) r e la y s ,  and ja c k  10 o f group 14 (not shown), through 
a l l  o th e r  groups in  the  same manner to  jo ck  10 o f group 1, te rm in a l 1 , 
and b ru sh  o f  the  s e le c to r ,  to  ja c k  15 o f the s t a r t i n g  c i r c u i t .  I t  w i l l  
be seen  th a t  i f  two c a l l s  s t a r t  a t  the same tim e i:i two d i f f e r e n t  groups 
cau sin g  the (TR) re la y s  in  the two groups to  o p e ra te  to g e th e r , the  c a l l  
o r ig in a t in g  in  th e  group n e a re s t  the  .one having  the  p re fe re n ce  o f  th e  
s t a r t i n g  c i r c u i t  w i l l  be com pleted f i r s t .  For example, i f  a c a l l  s t a r te d  
in  group 10, t r i p  u n i t  A, and an o th er in  group 15, t r i p  u n i t  A, the  
o p e ra tio n  o f  the  (TR) re la y  in  th e  form er group would re le a s e  th e  (TR) 
re la y  in  the  l a t t e r  c i r c u i t ,  bu t rem ain locked i t s e l f .  The magnet o f 
th e  G s e le c to r  is  opera ted  by ground on th e  arm ature o f the (ST-Aj o r 
(ST-B) re la y  and the  b rushes advance one s te p  on the  re le a s e  o f the  
s e le c to r  arm ature when th e  (ST-A) and (ST-B) re la y  re le a se :-;a fte r each 
c a l l .

LIKE FINDER DISTRIBUTOR

41. The d i s t r ib u t in g  s e le c to r s  A, and B shown in  d e t a i l  on ’’The S e le c to r  
S ta r t  Wire C i r c u i t” a re  used fo r  d i s t r ib u t in g  c a l l s  un ifo rm ly  to  th e  l in e

. f in d e r  s e le c to r s  in  sub-groups A, and B r e s p e c t iv e ly .

42 . When the  number o f l in e  f in d e r  s e le c to r s  fo r  a  group does not exceed 
40 s e le c to r s  fo r  each 300 l in e s ,  th e  s t a r t i n g  c i r c u i t  s h a l l  be equipped 
w ith  two 200-H d i s t r ib u to r  s e le c to r s .  F igure  1 shows th e se  s e le c to r s  
w ired  and equipped fo r  16 l in e  f in d e r  s e le c to r s  fo r  oach sub-group.
When th e  o p e ra tio n  o f  the  (ST-A). re la y  in  th e  s t a r t i n g  c i r c u i t  connects 
ground on the  s t a r t  (ST) le a d , as d e sc rib e d  in  parag rap h  9, th e  (LF) r e ­
la y  which o p e ra tes  depends upon the  te rm in a l on which the  A -l b r id g in g  
b ru sh  i s  r e s t in g  on te rm in a l 1 in  th e  re g u la r  s t a r t  c i r c u i t  o f  sub-group A.

\ 
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40. The (TR) relay in an;y g:.-01.1p locks from g:round t:1::-ough its 600 ohm 
winc1.ing and malce co:1cac.; 9 ,jnc:1t 10, terminal aud:oruch of the a.ssociated 
arc of th::. G s8l0ctcr, to bti.ttery in V-1e starting circuit through jack 
15. !l'he ( ·I1H-l) rel:3.y lc0'ks tnnngh :i. ts 600 obm winding a.>1d mak?.. con­
tact, ja,:k °J.2, correspo::;.dbg terinina.l and brush of the associated G arc, 
to the st~r-:ing circ\1it t.hrrn;_gh jack 16. Js.;;!cs 10 ill'ld 12 of.each groctp 
circuit wire to the selector arc tarmi;.1als and jacirn 9, and. 11 loops 
to the nex~ group circuit, so that though the selector rr.ay be giving 
preference to or,e sroup, tl-:lis group being idle, snd a call originates 
in some othP-r group, a cir,t;it is closed bac1c througt, the interver;l-.,g 
jacks and brea.lc ccnt:1cts of t:1e int2-rvening relflys of ea.ch g:::-onp until 
the terminal whic~1 the distri-;.rntor brush is ?cst::.ng on is ra.:i.ched. 
Assume a call originates in .gz:c,up 15, and is pas~ing th!"ough tr.ip unit 
A and the bro.shes of tl1e G di3tritiltc-r selec:or a.r9 rcstil!g on the first 
gro"..l.:p terminal which is te:"lTlina.l 1. TI~e locking cir:::uit for the (TF,) 
r~l~y wiJ 1 be a.s i'ol:l.o,m=:: Thrcuf;h tbe 600 v:-'.L'1l wi.ndi:>:1f; and make contact 
of t:i.e (TR) rela.y anc:i. ,jao\r 10 of g-rnup 15, jar1t 11, brt::wk co;,1ta.cts of 
the ( 5.'R··l) and ( TF.) rela;y-G • and jack 10 of g:i:·cup 14 { not shov,n), t~1rough 
all other gronps in the sa;ue manner to j nck lC of gl'OU!J 1, terminal 1, 
a"ld brush of the selector, to jack 15 of the sta.rting <.;ircuit. It will 
be seen tha.t if two calls ~tart at the same tirn0 i:1 t·:,o C:.ifferent gronps 
en.using the (TR) rel~rs in the two {;Toups to ope1·a.te cogether, the call 
originating in the group nearest the .one having the preference of the 
starting circuit will be ·completed fi'rst. For eY.ar.1ple, if a call &0,arted 
in group 10, trip unit A, and a11ot;1er ln group lE, trip unit A, the . 
operation, of the ('r:Rj rela;y in ·the fonner group' w6n.ld release the (T:g) 
relay in the latter circuit, but remain locked itself. The ma~net of 
the G selector is cpnated by gi-cund on the armatu:i.~e of the ( S'I'-Aj or 
'(S'l'-B} relay and the 'brushes adva.nc:e one &tep or. the release of the 
select.or annature when the (ST-A) and ( ST-B) relay rel ea.sf;::: after each 
call. 

LI~"E FINDER DISTRIBUTOR 

I 

• 

41.. Th~ distributing selectors A, and B shbym in· detail on 11The Selector • 
Start_ Wire Circuit" are used for distributing calls uniformly to the line 
finder sele·ctors in sub-groups A, and B respectively. 

42, When the number of line finder selectors for a group does :not exceed 
40 selectors for each 300 lines, the .starting circuit- shall be equipped 
\vith two 200-R distri'\:>utor selectors. Figure 1 shows these selectors 
wired and ~quip-_ped for 16 Hne ~inder se~ectors for each sub.:.group. .A 
When the operation of the (ST-A). relay in the starting circuit cor..nects ~ 
ground on the .start (ill') lead, as described in paragraph 9. the (LF) re-

.lay which operates depends upon the terminal on which the A-1 bridging 
brush is resting on terminal 1 in the regular start circuit of sub-group A. 
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In  t h i s  case  i f  the f i r s t  s e le c to r  i s  not busy the  -a sso c ia ted  (LF) r e ­
la y  o p e ra te s  and fu n c tio n s  as p re v io u s ly  d e sc rib e d . I f  th e  f i r s t  • ~  
s e le c to r  i s  busy , the  a s s o c ia te d  (MB) re la y  w i l l  be o p e ra ted  and th e  c i r  
c u i t  th rough the  (LF) re la y  w i l l  be open. In  t h i s  case th e  (LI) re la y  
a sso c ia te d  w ith  th e  nex t id le  s e le c to r  w i l l  operate.. Assuming th i s  t o ^  
be the  te n th  s e le c to r ,  a c i r c u i t  i s  .then c lo se d  from ground a t  the 
( ST-A) re la y  (no t shown) th rough  th e  b reak  c o n ta c ts  o f  th e  (GA), and 
(C) r e la y s ,  the  A -l b r id g in g  b ru sh  and te rm in a l 1 o f the A -l arc o f  the
d i s t r ib u to r  s e le c to r ,  th e  ST le a d , make c o n ta c t of the  f i r s t  (KB) r e ­
la y , the  s e r ie s  make c o n ta c ts  o f the succeeding  o pera ted  (MB) r e la y s ,  
b reak  c o n tac t o f the  te n th  (MB) r e la y ,  to  b a t te r y  through th e  in n e r 
w incing o f  th e  (LF) re la y  (no t shown) which o p e ra te s . The o p e ra tio n  
o f  the  (GA) re la y ,  as d esc rib ed  in  paragraph  9, o p e ra te s  the  STP-A-
magnet from ground on th e  arm ature o f the (LT-A) r e la y ,  th rough  t e r - '
m inal 1 and th e  A-3 b ru sh , to  b a t te ry  th rough th e  w inding o f  th e  mag­
n e t ,  so th a t  when the  (GA) re la y  re le a s e s  on th e  com pletion o f  a c a l l ,  
th e  STP-A magnet r e le a s e s ,  in  tu rn  s tep p in g  th e  s e le c to r  b ru sh es  one 
s tep  and g iv in g  th e  nex t s e le c to r  the  p re fe re n c e . When th e  b rushes o f . . 
the  d i s t r ib u to r  s e le c to r  advance from the  te rm in a ls  o f  th e  l a s t  l in e  
f in d e r  s e le c to r  te rm in a l 15, the  s e le c to r  i s  advanced over the  spare  
te rm in a ls  to  the  f i r s t  te rm in a l from ground on the  s trap p ed  spare  t e r ­
m inals th rough the  A-2 b ru sh . While the  s e le c to r  i s  advancing over 
the  spare te rm in a ls , a  c a l l  a t  th is  time w il l  be ro u ted  to  th e  f i r s t  
s e le c to r  through the  A -l b rush  and s trap p ed  spare  te rm in a ls  by the  
s tra p  from te rm in a l 22 to  te rm in a l 1 on the  A -l a rc . The re le a s e  o f 
th e  (GA) re la y  opens the  K le a d , thus p re v e n tin g  th e  s e le c to r  from 
s e le c t in g  i f  th e  lead  should become grounded.

When the number o f l in e  f in d e r  s e le c to r s  fo r  a group exceeds 40 
s e le c to rs  fo r  each 300 l in e s ,  the  s t a r t i n g  c i r c u i t  s h a l l  be equipped 
w ith  two 200-P d i s t r ib u to r  s e le c to r s .  F igure 2 show's th e se  s e le c to rs  
w ired  and equipped fo r  26 l in e  f in d e r  s e le c to rs  fo r  each sub-group.
I t  w i l l  be noted th a t  the ST lead s  from the f i r s t  15 l in e  f in d e r  
s e le c to r s  o f  each sub-group a re  connected in  th e i r  re s p e c tiv e  o rd er to  
the  f i r s t  15 te rm in a ls  o f  the A -l,. ..and B -l a rcs  and the  ST lead s  o f 
th e  l a s t  11 f in d e r  s e le c to r s  o f  each sub-group a rc  connected  in  t h e i r  
re sp e c tiv e  o rd e r to  the  f i r s t  11 te rm in a ls  o f the A-4, and B-4 a rc s .
I t  w i l l  a lso  be no ted  th a t  the  b rushes o f the f i r s t  th re e  a rc s  o f  each 
s e le c to r  a re  in  th e  opposite  p o s i t io n  from the b rushes o f th e  l a s t  th re e  
a rc  so th a t  only th re e  b rashes o f a  s e le c to r  w i l l  be making c o n tac t 
w ith  te rm in a ls  a t  the  same tim e, the  o th e r  th re e  b rushes being  open a t 
th a t  tim e. On a re g u la r  c a l l  in  sub-group A, the  c i r c u i t  fu n c tio n s  as 
d esc rib ed  fo r F igure  I  u n t i l  the  f i r s t  th re e  b rash es  o f the A d i s t r i ­
b u to r  s e le c to r  advance from te rm in a ls  22. At t h i s  tim e th e  f i r s t  th re e  
b rushes a re  open and the  l a s t  th re e  b rushes a re  now r e s t in g  on th e  f i r s t  
te rm ina l o f  the  A-4, A-5, and A-6 a rc s . The nex t c a l l  in  th i s  sub-group

• 
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In this case if the first seJ ector is not brsy t:he ·a.3s0:::ia.~;ed {!,}:-} :.--e-
1a,, o:;era'!;es ~'ld f-1.U;~ti '.)i:!S as :9re-;io'.H:l;; descr::.beG.. If t-he first 
·selec;or is ·busy, tl;e associc::.ted (1IB) relay wiil be -o:per£>,ted and the cir- , -· 
cuit through the (J.,Jf) re:!.ay will be open. In: t_his case the (LF) reJ:s.;y 
associAtec. with: the next idle sel0c tor. wi 11 o_pera+,e.. As&uming tl1is to...--
be the te1lth selector, a circuit is tnen closed from ground at the 
(ST-A) relay (not shown) ~hrough the break contacts of the {GA), and 
(C) relays, the A'-1 bridging brush and terrninal 1 of the A-1 a:rc oft.he 
distr'ibutor selector,· tl1e ST lead, make co.ntact ~f the first 0.:B} re--­
·1ay, the ser}es make c.ontacts of the succ'eeding opf?ratad {MB). relays, 
break contact of the tenth (MB) ·rela:.,, to battery thro.ue;h the inner 
ninc:ing of the (LF) rol a&' ( uot shO\'tn) ,~hicl1 opcra-t;es. The opor&tio:~ 
of the ( GA) relay, as d9scribed in paragraph 9, oper.::.tes the STP-A 
ma&;net fro.m ground on the ;:i,rmature of the ([.iI'-A) reley, th1·ough ter-· 
mi:o.1al 1 and the A-3 brush, to batt,e~r thro,1gh. the winding of the rr.ag­
ne-t, so that ,vhen t.he (GA) relay releases on the co:aplstion of a call, 
the STP-A magnet releoses, in turn stepping t:1e selt3ctor brush.es one 
step and gi7_ing the next selector thti preference. rl.hen the :orushes of , . 
the distributor selector a:lvance from the tenni:-ials of tl1e last li!le 
find.er selectbr terminal 13, the selector is advanced. oyer t~e syare 
terminals to t!1e fir.;t term5naJ. f!'o,n ground oi1 the strapped. spare ter­
mtnals ti1rough the A-2 b,"Ush. Wh:le tho sole~tor ii ad .. ,a:ici:lg o•;er 
the spa.re terminals, a c~l.l at this ame w:.11 be routed to t,1e fir~t 
selector through the .A-1 brush and stra1Jped spare terminals by the 
strap from terroina.l 22 to ter:ninal 1 on the A-1 a=~~ The release of 
the ( GA) refa.y Op13ns the K lead, thus prevemt-ing tl1e seleQ.tor from 
selecting if the lead si.iould become grmmdcd. 

tvhen the number of line fitder selectors for a ~roup exceeds 40 
select9rs for eac~ 300 lines, the starting circ•1it shall be equipped 
"·ith two 200-P distributor selectors. Figure 2· sho,.,,s these selectors 
wired and equipped for 26 line finder selectors for each sub-group. 
It will be noted that the ST leads from the f::.rst 15 line finder 
selectors of each sub-gro".lp are connected in their respective order to 
t.he first is terminals of the A-1, and.B-1 arcs and the ST leads of 
the last 11 finder selectors of each sub-group arc connected in tl1eir 
respective order to the first 1~ termin,s,ls of the A-4, and B-4 arcs. 
It will also be noted that the brushes of the first three arcs of each 
selector are in the opposite position from the b·rushes of the 12..st th:..-ee 
arc so that only three brushes of a selector \":ill be ms.king contact 
with terminals at the same time, the other t':1.ree brushes being open at 
th;;,t time. On a regular call .in sub-g~oup A, the circuit funations as 
d~scribed for Figure 1 :mtil • the first three brushes of t~,e A distri­
butor selector advance from terminals 22. At this time the first three 
brushes are open and the last three br.ushes are now resting on the first 
terminal of the A-4·, A-5, and A-6 arcs. The next call in this su'b-group 
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w i l l  then  s t a r t  17 s e le c to r ,  i f  id le ,  hu n tin g  fo r  th e  c a l l in g  l in e .  
Assume th e  l a s t  th re e  b rushes a re  r e s t in g  on te rm in a l 11 o f the  a sso ­
c ia te d  arc's and the 26 l in o  f in d e r  s e le c to r  i s  id l e .  The o p e ra tio n  o f  
th e  (ST-A) re la y  in  th e  s t a r t i n g  c i r c u i t  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 o f  the  (GA), and (C) r e la y s .  A-4 
b rush  and te rm in a l 11, over the ST le a d , through th e  b reak  c o n ta c t o f 
the  (115) re la y  o f th e  l a s t  o r 25 ] ine s e le c to r  in  the sub-group, to  th e  
a sso c ia te d  (LF) r e la y . The o p e ra tio n  o f th e  (GA) re la y  o p e ra te s  the 
STP--A magnet through the. A-6 brush  and te rm in a l 11. The r e le a s e  o f  tn e  
(ST-A) re la y  re le a s e s  the  STP-A m agnet, advancing the  b rushes to  the  
nex t o r te rm in a l 12. Ground on spare  te rm in a ls  12 to  22 th rough  th e  
A-5 b rush  advances the  b ru sh es  o f  the s e le c to r  u n t i l . t h e  f i r s t  th re e  
b rushes a re  r e s t in g  on th e  f i r s t  te rm in a l o f  the A ~l, A-2, and A-3 a r c s .  
While the  s e le c to r  i s  advancing over th e  spare  te rm in a ls , a  c a l l  a t  th i s  
tim e w i l l  be rou ted  to  the f i r s t  s e le c to r  through the A-4 b rash  and 
s trap p ed  spare  te rm in a ls  by th e  s tra p  to  te rm in a l 1 o f  the  A -l a rc .

44 . The number o f l in e  f in d e r  s e le c to r s  fo r  a sub-group may thus be arranged  
by changing th e  n ecessa ry  s tra p p in g  on the  s e le c to r  a r c s .  The o p e ra tio n  
fo r  the emergency s e le c to r  fo r sub-group ”An* and the  re g u la r  and emer­
gency s e le c to r s  fo r  sub-group ”B" a re  s im ila r .

AITOTHEB S51FCT0B BBTTIBFS TO 3305Mft.Ii ET-IILE A CALL IS GOIFG TTROUGH

45. When the  (ST-A) re la y  o p era tes  on a re g u la r  c a l l ,  ground i s  connected 
to  the  l in e  f in d e r  c i r c u i t  over le ad  X so th a t  when th e  (LTD) re la y  
o p e ra tes  i t  i s  he ld  o p e ra ted  through i t s  o u te r  winding from b a t te r y  on 
th e  arm ature of the (SL) r e la y . This lo c k in g  c i r c u i t  p rev en ts  th e
(Iffi) r e la 3r from re le a s in g , should a s e le c to r  re tu rn  to  normal w h ile  a 
c a l l  i s  going through, u n t i l  the  c a l l  i s  s a fe ly  s ta r te d .  There i s  th e  
p o s s ib i l i t y  that, a  c i r c u i t  nay have been c lo sed  from ground on the  arma­
tu re  o f the ( ST-A) re la y , through th e  make c o n ta c ts  o f se v e ra l (MB) r e ­
la y s ,  to  an (LF) re la y  a sso c ia te d  w ith  some o th e r  l in e  f in d e r ,  bu t the 
(GA) re la y  in  the  s t a r t in g  c i r c u i t  no t hav ing  had time to  o p e ra te  and 
open the  ST le a d . Thus i f  an in te rm ed ia te  re la y  re le a s e d , due to
th e  a s s o c ia te d  l in e  f in d e r  s e le c to r  r e tu rn in g  to  norm al, i t  would f in d  
ground on th e  ST' le ad  and opera te  a second (LF) r e la y ,  thereby  s t a r t ­
in g  two l in e  f in d e r  s e le c to r s  fo r  the  same c a l l .

TESTI1C LIFE FIKDER SELECTORS

46. T his c i r c u i t ,  which i s  shown a s s o c ia te d  w ith  th e  s t a r t in g  c i r c u i t ,  
enab les th e  t e s t in g  o f any p a r t i c u la r  l in e  f in d e r  s e le c to r  a t  any tim e.
The t e s t  l in e  used  w ith  the t e s t  box c i r c u i t  fo r  malting the  t e s t  i s  the 
f i r s t  o r bottom  l in e  o f  the bottom  bank in  b o th  the  "A" and UB” sub­
groups, the  f i r s t  l in e  te rm in a ls  in  bo th  sub-groups b e in g  connected to ­
g e th e r .
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will then sta.rt 17 selector, if idle, hunting for the caEinG line. 
Assu..~e the last th~ee brushes nre resting on ter~in~l 11 of the ~sso­
cic:i.tecl. 2.tcs a~d n:.e 26 li'.".10 finciE::r .s13l.0ctor is i.c.le. Ttle operation oi 
the (s·r-b.) re·1~y in the .sta:cti,1g cii:-ci.1i.t closes a circuit fron: grour..d 
on its amn.tt,reJ i:,re'.;.k conte.ct of the {GA), and (C) rela:ys. A-4 
bru~~~-utid terrr::-.nal 11, o~:er the ST lead, throus:n the ·oreair. cont;act of 
the (MB) relay of the lo.st C!' ?.5 :i ine sslector in the sub-group, to t:1e 

associa.te•i {LF) relay. The operation of the (GA) rela~r operate., ti.1e 
STl'··A nag-net through the. A-6 brush and terminal 11. Tt!e rcleast3 of t:ne 
( ST~-A) reJ PJ.~r rel eases the STP-A □ague t, ad.vane ing t:ne b :rushes to the 
next or terminal 12, Ground or. spai:-e terminals 12 to 22 th:rough the 
A-5 brus~1 advances tiH:1 b:n1shes of the selector until the first throe 
brushes are resting on tr,e first tf!rrr.in2.l of the .A-1, A-2, and .A-3 arcs. 
While the selector is_ ad,rancing over the sp2.re teminals, a ca.11 at this 
time will be routed to tl:.e fir:;t selector throuf:"h the .A-4 brc1sh and 
st::capped spare terminals by the strap to termi:1al 1 of the A-1 arc. 

44. The number of line finder selectors for a sub-group may thus be arra..'l'.leed 
by changine the nece.ssaty stra~ping on the selector a::ccs. Phe ope~ation 
for t!!e eme:;:-gency selector for s,:,.b-group "P..11 , and tl1e :;:-egula_::.· ~'lei 0"'e.c-
g0:::icy selectcrs for st..b-grou.p "B" are similar. 

45. When the ( Sil-A} rel,9y operates on a regular call, ground is cmmected 
to t'ha line iinf.er circu::. t over lead X so that when the {llB) rel.:>.y 
operates it is held orie1•a-:;cd ta.rough its outer winding from ·cattery on 
the a.m.ature of the (SL) relay. This loc1cing circ 1J.it prevents tho 
(!JIB) relay from re.lee.sing, should a selector return to normal while a 

• 
• 

call is goh1g through, until the call is safely started. There is tho 
possioili ty that a ci i:cuit cay have been closed fror:i g:c·ou.i.1d nn the Scma.­
ture of the (ST-·.A.) relay, th.rough the make contacts of several {MB) re­
lays, to an (L~) relay associated witb some other line finder, but the 
(GA) relay .in the starting circuit not having had time to operate ar.d 
open the ST lead. Thus "if a:n intermediate ('MB) relay rdec:.sed, clue to 
the associated line Ender selector returning to normal, it would find • 
ground on the SJ: lead and operate a second (LF) relay, thereby st&rt-
ing two line finder selectors for the same call. 

~ESTING LINE FINDER SELECTORS [J 

46. This circuit, which is shovm associated with th~ starting circuit, 
enables the testing of a'l'.ly particular line finder s3lector at any ti~e. 
The test line used with the test box ci::ccui t for ma:;.dng t:he test i&. tile ti 
first or bottom line of the bottom bank in both the "A" and "B" sub-
groups, the first line terminals in both sub-groups being connected to-
getner. 
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.When th e  184 p lu g  (shown on the  l in e  f in d e r  c i r c u i t )  i s  in s e r te d  in  
.the TEST ja c k  o f  the l in e  f in d e r  under t e s t ,  th e  ST and ST.-l lead s  are 
connected to g e th e r . The 10.00 ohm w inding o f the (LF) re la y  i s  d i s ­
connected from the  b reak  c o n ta c t o f  t h e  (MB) rsla^r-and connected to the  
make c o n tac t o f the  (C) re la y  in  the  s t a r t i n g  c i r c u i t  th rough  the s trap p ed  
r in g  and s leev e  o f the  .TEST' p lu g . When the p lu g  o f  th e  t e s t  .box cord  is  
in s e r te d  in  e i th e r  159. t e s t  ja c k , the (A.) r e la y  o p e ra te s  from ground on 
th e  s leev e  o f th e  t e s t  box co rd . The (A) re la y  is . qu ick  in  o p e ra tin g  to 
precede th e  (TP) re la y  in' th e  t r i p  c i r c u i t  bn a  sim ultaneous c a l l .  The 
(A) re la y  o p e ra ted , opens th e  c i r c u i t  through th e  700 ohm w indings o f  the 
(TP) and . (TR-1) r e la y s  in  th e  t r i p  c i r c u i t  and connects ground to  the  
w inding o f  the  (B) r e la y ,  which o p e ra te s . Th'is c i r c u i t  i s  tra c e d  from 
ground on the  r ig h t  in n e r armaturei o f . th e  (A) r e la y ,  w inding and b reak  
.contact o f  the  (P) r e la y ,  b reak  c o n tac ts ' o f th e  (ST-A) and fST-B) r e la y s ,  
to  b a t te r y  on the  arm ature o f  tjie. STP-G magnet when th e  p rev ious s tep  o f  
th e  G d i s t r ib u to r  s e le c to r  has been com pleted. The (,B) re la y  i s  slow in  
o p e ra tin g  to  p reven t a  c a l l  which has j u s t  reached 'the ( ST-A) o r {ST-B) 
re la y  from be in g  in te r ru p te d  and th e re  be in g  th e  p o s s ib i l i t y  o f  two' 
s e le c to r s  a r r iv in g  on th e  test* l i n e .  The (B) re la y  o p e ra te s , (a) locks to  
b a t te r y  on i t s  make c d n ta c t, (b) o p e ra te s  the  (G) an d .(C l) re la y  from 
ground on i t s  a rm ature , through, th e  b reak  c o n tac t o f th e '( E )  r e la y ,  (c ) 
c lo se s  the  r in g  s id e  o f  a  loop th rough th e  t e s t  box, which o p e ra te s  th e  
(L) re la y  a sso c ia te d  w ith  the  t e s t  line". The "(C) re la y  op era ted  (a ) 
t r a n s f e r s  th e  c i r c u i t  fo r  o p e ra tin g  th e  (ST-A). re la y  in  the  s t a r t i n g  c i r ­
c u i t  from th e  G d i s t r ib u to r  s e le c to r  bank, (To) opens the  norm al SI le a d , 
(c )  c lo se s  the c i r c u i t  through th e  (LF) re la y  and TEST ja c k  to  th e  make 
c o n tac t o f  th e  (ST-A) re lh y , as h e re in a f te r  d e sc rib e d , (d)‘ opens th e  
o p e ra tin g  c i r c u i t  fo r  the  (ST-B) re la y , which would .otherw ise opera te  
and lock  oil a c a l l  w ith in  th e  l a s t  10 l in e s  in  the  group* The (C l) re-' 
la y  o p e ra ted , (a ) c lo se s  a  c i r c u i t  fo r  o p e ra tin g  th e  (TR) re la y  in  th e  
t r i p  c i r c u i t  from b a t te ry  on th e  arm ature o f the  STP-G magnet, (b) con­
n e c ts  the  K lead  o f  sub-group "A" w ith  the. K; -lead o f  sub-group "3", thus 
■connecting th e  If commutator segments o f  a l l  the  s e le c to r s  o f  b o th  sub­
groups to g e th e r , (c ) connects the Y le ad  o f sub-group MAM v /ith  th e  Y lead  
o f sub-group MBff, so. the. (GA) re la y  w i l l  be o p era ted  by a  s e le c to r  in  
e i th e r  sub-group* . .." ' . .

The (L) re la y  o f  th e  t e s t  l in e  o p era ted , in  tu rn  o p e ra tes  the  (BA) 
re la y .  The (BA) re la y  o p e ra ted , o p e ra tes  the (TR) re la y  th rough i t s  
700 ohm w inding over the  same c i r c u i t  as d esc rib ed  in  p a rag rap h  9, except 
th i s  tim e through th e  make c o n tac t o f  the. (GI) r e la y ,  th e  (A) re la y  
be in g  o p e ra ted . The (TR) re la y  o p e ra ted , fu n c tio n s  as p re v io u s ly  des­
c rib e d  and locks in  a  c i r c u i t  tra c e d  from ground through i t s  600 ohm 
w inding and make c o n ta c t, make co n tac t o f  the  (C) r e la y ,  b reak  c o n tac ts  
o f  the  (CA) and (SB) re la y s , to  b a t te ry  through th e  w inding o f  th e  (ST-A) 
r e la y ,  which o p e ra te s . The (ST-A) re la y  o p e ra ted , fu n c tio n s  as d esc rib ed

• 

. . , 
. . . . . 
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47. .W~en the J.84 plug C~hown on the line fil1de:..· circui t.r is inserted in 
.the TEST jack cf the Une find.e1· ui1der- test, tho ST and ST,-J. leads· are 

••• con.'"l.E·Cted together. The·· 1Q00 oh-n winding of the· (LF) ;re].ay is dis­
~cnnected from the bree_k cc::1ta~t oft ne (MB) relay. and connected '~o the 
ma.1';:e conts.ct of the (C) re.lay 1n· the starting cir-cuit t':i•ough i:r;e st1·a:;,_;_:,~d 
rin~ a:r.d slee·..-e Of th:3 • .TES.f.plug. When the i;>iug of the t~st '.?OX cord is 
inse~tea in eith~r ·159_ teet jack, the (A) relay o~erates fr.om.ground on 
the sleeve of 'the _test box cord. T·he {A.). reley· is. quick ·in operating to 
precede the (T~) rela;y in· the trip circui't 011 a, simulta,.1eous c~ll. ~he 
(A) relay operated, opens the circuit through the 700 ohm i,vindings oi the 
.{TR) p.?10: (TR-1) rel:,ws in :the trip cii:cuit and.connects ground to the 
wi:id ing of the {B) relay, '°1hich operp.tes. Tnis circuit is traced ~rm::: 
ground on the ri f.,ht inner arnatur.e of tho (A) reley, windi:-ig and br~ak 
.contact of the (P) r·e16y, ·bre~ coritacts· of the ( ST-A) and (S'.i.'--B) relays, 
·to batt~:ry on tha armature of °tI1e ·sT:i?-G magnet when the previous ster, of 
the G dist1'.ibutor selector·has been completed. The (.B) -relay is slo\, in 
operating _to prevent a. ·call which has just reached .th~ '( ST-A) or ( ST-B) 
relay 'from being interrupted <1?,1d there being t·he possfbility of two· 
selectors arriving on t)le 't!3"s·t· li.t:-e· The (BT ~Eilc:zy operates·, (a) locks to 
battery on ·its hlalrn contact, (b) oper~tes the (Cl and {C~) reley from 
ground on its arinaturc,· through.tha_break_contact of the ·(E) ·reley, (c) 
closes the ring side· of a lobp through the test box; which operates the 
(L) reley a.'ssociat'ed Vfith the te.st l,ine·. The (.C) relay dperat'ed (a.) 

• transfers the circu;1.t· for. operating the_ (ST'7A). relay in the starting cir­
cuit from the G distribut.or ·selector bank; (b)' op~ns the no"rmal gr lead, 
( c ) closes the. c i·rcu."t t_ .. th;r9a~ t_he ( ~F )° -re.lay_ ari:_d· TEST jack. to· the • make 
contact of the ( ST-A)' rel~y, as hereina'.fte'r desc'ribed~ ("'c:H opens the 
operating circui. t for the ( ST-B) reley, which ~ould .otherwis.e opei:ate . 
and lock 011 a call within the last 10 lines in· the" grou.p·. The· {CI) re-· 
lay operated, (a.) close.s a c.ircuit for operat.ir.g the (TR) reley in the 
trip c.ircuit .from ba.ttcr.y on the arniature.of the STP-G mc!griet_, ·(p) con­
nects the X iead of.sub.-group ,"Ai' wit}i the.~ {e~q. pf sub-group "B", thus 

.. -connecting ,the K oomnutator ·segme:n.ts of ail .tli~ ·selectors_ of' both s\.lb­
.groups. together, (Cr corii.echs tbe 'y le.ad Qf s~b-,gr?UP ti~II _wi_th:. t~e y lead 
o~ _sub-gro~p 11B1i; so. _t.he; f~A.) _x-el~y \.Vil_\ b.~ io.Be·r~~-~

1

d by .i1 ~~l.e.cto~ in 
ei~her ~ub~group. _. ,_ • • • • . .. . . . .', • , , 

48. The (L) reley of the test line operated, in turn operates the (BA) 
reley. ~he (BA) r.elay operat.ed, ope.rates the (TR) relay through its 
700 ohm winding over. the ·sam~· circuit as .4q_sc;:'ribed b1 paragraph· 9, except 

. this time through the nia,ke contact of· th~. (GI)" relay. the {A) relay 
being operated. ~r°he (TR) reley operited, ·fun.ct.ions ·as previously des­
cribed and locks in a circuit tracod :from· ground through its 600 ohm 
winding and make contact, make contact of the (C) relay, break contacts 
of the (CA) and (SB) releys, to battery through the \"linding of the (ST-A) 
relay, which operates. The (ST-A) relay operated, functions as described 
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in  paragraph  9 and in  a d d itio n  c lo se s  a  c i r c u i t  o p e ra tin g  th e  (P) r e ­
la y . The c i r c u i t  fo r  o p e ra tin g  the (LF) r e la y  o f  the  l in e  f in d e r  c i r ­
c u it  under t e s t  i s  tra c e d  from ground on th e  arm ature and in n e r  make 
c o n tac t o f  the (ST~A) r e la y ,  th rough th e  break; c o n tac t o f th e  (GA) re ­
la y , make c o n ta c t o f  the  (C) r e la y ,  s leev e  and r in g  o f  the  TEST ja c k  
and p lug  in  the l in e  f in d e r  c i r c u i t ,  to  b a t te ry  th rough the 1000 ohm 
w inding o f  the (LF) r e la y .  The (LF) re la y  o p e ra ted , s t a r t s  th e  
s e le c to r  h u n tin g  fo r th e  b a t te r y  on th e  H te rm in a l o f  th e  t e s t  l i n e ,  as 
in  th e  case o f  a  re g u la r  c a l l .  With th e  ex cep tio n s  a lread y  s ta t e d ,  
the  l in e ,  t r i p ,  s t a r t in g ,  l in e  f in d e r  and d i s t r i c t  c i r c u i t s  fu n c tio n  
as fo r  a  r e g u la r  c a l l .

49. When th e  (ST-A) re la y  o p e ra te s , the  c i r c u i t  fo r  o p e ra tin g  the (D)
re la y  i s  t ra c e d  from ground on th e  arm ature and o u te r  make c o n ta c t o f 
the (ST-A) re la y , b reak  c o n tac t and w inding o f  th e  (D) r e la y ,  to  
b a t te r y  on th e  arm ature o f  th e  (B) r e la y .  The (D) re la y  o p e ra ted , locks 
to  ground on th e  arm ature o f  the  (A) re la y .  When th e  (ST-A) re la y  re ­
le a s e s , th e  (E) re la y  o p e ra tes  from ground on th e  l e f t  in n e r arm ature
o f the (ST-A) re la y , make c o n ta c t o f  the  (D) re la y ,  to  b a t te r y  through 
the  b re a k  c o n ta c t and w inding o f  the (E) r e la y .  The (E) re la y  o p e ra ted , 
(a ) lo ck s  to  ground on th e  arm ature o f the  (A) r e la y ,  (b) re le a s e s  
th e  (C) and (C l) r e la y s ,  th e reb y  r e s to r in g  th e  s t a r t i n g  c i r c u i t  to  
norm al, (c) c lo se s  the  c i r c u i t  from b a t te r y  on th e  arm ature o f  th e  2EP-G 
magnet, which was opened by th e  o p e ra tio n  o f  the  (A) re la y  and l a t e r

. c lo sed  by the  o p e ra tio n  o f - th e " (C l)  r e la y ,  th rough to  th e  700 ohm wind­
ings o f  th e  (TR) and (TR-1) r e la y s .  When th e  p lu g  o f th e  t e s t  box 
cord  i s  removed from th e  t e s t  ja c k , th e  (A) re la y  i s  r e le a s e d , r e le a s ­
in g  the  B, D and E r e la y s ,  thereby  r e s to r in g  th e  t e s t  c i r c u i t  to  norm al.

TELL TALE -  LIKE ' FINDER SELECTOR
/  A

50. Should th e  s e le c to r  t r a v e l  to  th e  t e l l  t a le  p o s itio n , s&hile hun t­
in g , d u e ,to  th£  m u ltip le  b rush  n o t b e in g  t r ip p e d , the  (y f  r e la y  rem ains 
op era ted  through i t s  o u te r  w inding . Ground on the  X commutator b rush  
and segment i s  thereby  co n n ec ted /to  th e  le ad  "To T ale C i r c u i t " ,  g iv in g  
a  v is u a l  s ig n a l to  th e  a t t e n d a n t  As th e  N commutator, segment i s  open 
a t  t e l l - t a ^ e *  the d i s t r i c t  i s  p rev en ted  from advancing from i t s  normal 
p o s i t io n .  The, s e le c to r  in  t h i s  case  i s  res to red , to normal m anually
by th e  a td en d a^ t . V .

51. Should th e  s e le c to r  t r a v e l  to  th e  t e l l - t a l e  p o s i t io n  w h ile  h u n tin g ,
w ith  th e  m u ltip le  b ru sh  t r ip p e d ,  a c i r c u i t  i s  c lo se d  from b a t te r y  in  the 
t r i p  c i r c u i t  th rough the 500 ohm w inding o f  th e  (0) r e la y  in  p a r a l l e l  
w ith  the  500 ohm r e s is ta n c e ,  make co n tac t o f  the  (BA) r e la y ,  te rm in a l
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in paragraph 9 and in addition closes a circuit operating the (D) re­
lay. The circuit for operating the (LF) rel~ of the line finder.cir­
cu_it under test is traced from grot1nd on the annature and -inner make 
co11tact o:£ the (ST-A) reley, through the b:rea.k contact of the (G.A.) re­
ley, make contact of the (C) relay, sleeve and ring of the TE&l' ja.ck 
and plug in the line finder circ,:it,• to battery through the 1000 ohm 
\7indiug of the (LF) relay. The • {LF) .r~lay operated, starts the 
selector hunting for the battery on the H terminal of the_ test line, as 
in the case of a regular call. With the exceptions already stated, 
the line, trip, starting, line finder and district circuits fuliction 
as for a regular call. 

49. When the (ST-A) rel~ operates, the. circuit for operating the (D) 
relay is traced from· ground on the armature and o:i.ter make contact of 
the (ST-A) relay, break contact and winding of tho' (D) rel~, to 
battery .on. the arinature· of the (B-) relay. The (D) relay operated; locks 
to groun~ on the anna.ture of the (A) reley. ·When the {ST-A) rel~: re­
leases, the (E) relay operates from ground on the left ir.ner armature-
of the (S'.r-Af relay, make contact of the (D) relay, to battery through 
the· break contact and winding of the (E) rela_y. The (E) rel8¥ operated, 
( a) locks to ground on· the armature of the (A) relay, ( b) releases • 
the (C) and {CI) releys, th~xeby restoring the st-a.rting circuit to 
nonnal, (cl closes the circu-it from battery on the armature of the sn>-G 
lll8gllet, which was opened by 'tt..e. operation of the (A) reley and later 
closed by the operation of the -(CI) relay .• throu§}i to the 700 ohm wind-· 
ings of-the (TR) and (TR-1) rel~s. When the plug of the test box 
c~rd is removed from tho test jack, the (A) re~ag is released, releas­
ing the :B, D and E rela.ys~ th~reby re.storing the· test"'c1rcuit to 110:nna.1.• 

'El:& TALE - • LizqE FI_NDER SELECTOR 

so. 

51. 

lector tra~ 1 to tell tale p 
1ll8, ltiple brus ing tr'ipped, 
operate its outer w· Grrund on the 
and se • hereby connec the lead. 11To • -· 

hile hunt .. 
.rel~ remains 
t.ator brush 

a visual to the atten s the N conrou ent is open 
at tell tad from adv m its normal 
posi tio ' i.s .rest·ored· • manually 
by the-

Slloul,d the selector. t:ravel to the tell-tale position ~hile hunting, 
- wi-tb. the_.~.iltiple b·rush iripped, a ctrcuit i_s closed from battery in the 
-trip cir.cu.it through the ·500 ohm winding 9f ·the· (0) relay in para~l,el 
with the 500 ohm resistance, l'Jlake contact of the (BA) r~lay, termJnal. 

• 
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o f the' H comb a t  th e  top  o f th e  m u ltip le  bank, H m u ltip le  b ru sh  o f  th e  
l in e  f in d e r  s e le c to r ,  o u te r  c o n ta c ts  o f  cam Y, ru n  d ing  o f th e  (H) r e ­
la y , to  ground on th e  arm ature o f th e  (PS) r e la y ,  o p e ra tin g  the  (0) 
and (fcf) r e la y s .  The (0) r e la y  o p e ra ted , opens the lo a n in g  c i r c u i t  o f 
th e  (K) re la y  and the  (H) re la y  o p e ra ted , re le a s e s  the  (LF) r e la y ,  rh ic h  
in  tu rn  re le a s e s  the  (F) re ia jr ana UP m agnet. The (P) re la y  re le a s e d , 
opens th e  c i r c u i t  through th e  t e l l - t a l e  alarm  and connec ts  ground th rough  
th e  X commutator b ru sh  and segment to b a t te ry  th rough th e  1000 'ohm wind­
ing  o f  the (PS) r e la y , which o p e ra te s , in  tu rn  o p e ra tin g  the  LOW magnet, 
r e s to r in g  the s e le c to r  to  norm al.' The re c e iv e r  a t  the  c a l l in g  s ta t io n  
b e in g  s t i l l  removed from the sw itchhook, th e  ( I )  and (BA) re la y s  a re  
s t i l l  opera ted  and th e  c a l l  again  goes th rough as d e sc rib ed  under 
"ORIGINATING CALL".

TBLL-T.ALB PI STRICT SELECTOR

52. Should th e  s e le c to r  t r a v e l  to  th e  t e l l - t a l e  p o s i t io n  d u rin g  b rush  
s e le c t io n ,  ground on th e  X commutator, b rush  and segment is  connected 
through to  cam B, to  b a t te ry  th rough  the  R m agnet, advancing the sw itch  
to  p o s i t io n  8. Under t h i s  c o n d itio n  ground i s  d isconnec ted  from the
SC lead  in  th e  sender, r e le a s in g  th e  (CII) re la y  and the  d i s t r i c t  rem ains 
in  p o s i t io n  8 u n t i l  i t  i s  re s to re d  to normal m anually . I f  the  d i s t r i c t^  
goes to  t e l l - t a l e  d u rin g  group s e le c t io n  ground on the  X commutator ad­
vances the sw itch  to  p o s i t io n  8 . In  p o s i t io n  8, ground on the  SC lead  
ho lds th e  (CH) re la y  opera ted  w hich, in  tu rn  o p e ra te s  the  (L) r e la y ,  ad­
vancing  the  sw itch  t o ’p o s i t io n  9* The (CH) and (L) re la y s  remain oper­
a ted  and the  d i s t r i c t  rem ains in  p o s i t io n  9 u n t i l  i t  is  re s to re d  to  nor*- 

' mal m anually .

53. I f  a l l  th e  tru n k s  in  th e  group a re  busy, th e  d i s t r i c t  s e le c to r ,
w hile  tru n k  h u n tin g  in  p o s i t io n  7, w i l l  t r a v e l  to  th e  top o f th e  group and 
r e s t  on th e  o v e rflo w  . As th e  sleeve  te rm in a l a t  overflow  i.s
open, th e  (L) r e la y  r e le a s e s ,  in  tu rn  advancing the sw itch  to  p o s i t io n
8. In  p o s i t io n  8 , th e  (L) re la y  re -o p e ra te s  from ground on th e  arm ature 
Of the (CH) r e la y ,  advancing th e  sw itch  to  p o s i t io n  9. In  p o s i t io n  9 , a 
c i r c u i t  i s  c lo se d  from ground on th e  2 commutator b ru sh  and segment, 
through the  upper c o n ta c ts  o f  cam K, to  b a t te ry  through th e  R magnet, 
advancing the  sw itch  to  p o s i t io n  10. In  p o s i t io n  10, a  c i r c u i t  i s  c lo sed  
from ground on th e  2 commutator b ra sh  and segment, th rough  the  upper o u te r  

. co n tac t o f cam K, low er in n e r c o n tac t o f  cam L, to  b a t te ry  th rough  the  
1200 ohm w inding o f  the (L) r e la y ,  o p e ra tin g  th e  (L) ro la y . The (L) re ­
la y  opera ted , locks through I t s  1200 ohm w inding and make c o n ta c t o f  the  
same ground, through the upper o u te r c o n tac t o f cam L, advancing th e  
sw itch  to  p o s i t io n  14, from ground on cam M. As th e  sw itch  advances 
from p o s i t io n  13, the  (L) re la y  r e le a s e s ,  and in  p o s i t io n  14 advances 
the  sw itch  to  p o s i t io n  15. The re le a s e  o f  the (L) re la y  a lso  re le a s e s

• 

•· 
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of the H CO!'lb at tho top of the ::nnl -:iple bcnlt, ~-I rr.:..1.ltiple brush c,f the 
line :inder solecto:r, Oi.lte:r cont::1ct.3 of ca':! Y, ·.v5-ndi.ng of the ('H.) re­
lay, to ground on th0 armature of tne (DS) relay? operati::ig the fO) 
and (tt) relays. The {O} rela;y operated, 0pens t::O.e locl::in 6 circuit of 
the (Kl relay end the (Hi relay overuted, i:cle&aes the ( LF) relay, y-hic:i 
in turn relaascs the (Fl relay a..i~d UP mag:1ot. The (F) ~Gl~s raleased, 
opens the circuit through the te!l-tale a.10:r:n and cor,.;.1ects ground. ti..roug;, 
tho X commutator brush D..nd seg."llent to battery tl1:roueh the 1000 011m wi!ld­
ini; of t11e (DS) relay, wnich oper2.tes, in tur-: o~erc.ti1~g the DOVm wa.g:1et, 
rest-::>ring the selector tc nonnal ♦- Tl.e receiver ... t the calling- statio::1 
being still. removed from the swi.tchhook, the (L) a.--id {BA) reicys are 
stHl operated and the call agai::-i goes throug-;1 2.s described unde:.~ 
"OTIIG!.NA~ING CALL". 

'l'ELL-T.AL13! DI S'l'RT:CT 5'FLECTOP. 

52. ··. Sho:1ld the selector travel to the tell-to.le position during ory1sh 
selectio~~ cround on th~ X co;.."Jll'lu~ator, br~sh end s3gn;ent is ccnilectcd 
throuf,h to cam B, to ba~te~·;y· 'chrougi1 the R mafnut, ~dv:-mcing th9 s,1itch 
to position 8. U4der this condition grounC: is disconnected :ro?n t11e 
SC 1'3ad in t~e sender, releasiLg the (CH) relcy and the dist::ict remains 
in positio:i 8 until it is restored to norlTu:l.l r.1am1t:>.lly. Ii" the district 
goes to tell-tale durine; group selecti-::>n ;ro:ind on the X co!lllilutat.:,r ad-· 
vanc~s the switch to position 8. In pos"itio:1 8, grou.:id on the SC leac. 
holds the (CH) relay op0rated which, in turn oparates the (L) reley, ad-

·vancing the switch to posi-tion 9. The (CH_) and (L) relays remain oper­
ated and the district re~ains in position 9 until it is restore~ to nor~ 
mal manu.all~,. 

53. Ir' all the trunks in the aro·.!p c.re busy, the district selector, 
while trunk hunting in position 7, •will travol to the top· of the group and 
rest on the oyertiow terrpjn!?J:1- As the sleeve terminal o.t overflov;- i.s 
open, the (L) relcy- releases, in turn advar.ci~g the sw:tch to position 
8. In position 8, tho {L) reley re-operates from ground on the arroeture 
of the (CH) reley, advancing the sv:itch to J?OSition 9. In position·9, a 
circuit is closed from ground on the Z commutator brush ~nd_segment, 
through tho upper contacts of cam K, to battery through the R maf,net, 
advancing the sv1itch to position 10. In position 10, a circuit is closed 
from ground on the ·z col1lll'!:itator brJ.sh and segment, througr. the upper outer 
co'ntact of cam K, lower inner contact of cam L; to battery through tne 
1200 ohm winding of the (L) reia~r, opera.tine, the (L} ?'elei.y. • The (L) re­
lay operated, locks throug~ its 1200 onzn v,inding a.'1d make contact of the 
same ground, ·through the upper outer contact. -of cam L, a.dvancin£ the 
switch to position 14, from ground on c~m M. As tho s-,:itch advances 
from position 13, the (L) r6ley relecscs, c:lld in position 14 advances 
the sv,itch to posit ion 15. The r~leaso of the (L) relay also releases 

-J 
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th e  (C l) re la y , d isc o n n e c tin g  th e  sender from th e  d i s t r i c t  c i r c u i t .
With th e  sw itch  in  p o s i t io n  15, a ‘c i r c u i t  i s  c lo sed  from the  "M iscel­
laneous Done C irc u i t"  over le ad  C, 2 M.P. condenser, upper c o n ta c ts  o f  
cam G-, w inding o f th e  re p e a tin g  c o i l ,  2 M.P. condenser, upper o u te r  and 
low er in n e r c o n ta c ts  o f  cam W, upper c o n ta c ts  of. can V, lower o u te r  and 
upper in n e r co n tac ts  o f cam J ,  make c o n tac t o f  the (I)) r e la y ,  to  ground 
on cam I .  A tone i s  th e re fo re  induced' in  th e 'o th e r  w inding o f  th e  r e ­
p e a tin g  c o i l ,  thus causing  the "All Trunks Busy" tone to  he sen t hack tc  
the  c a l l in g  su b sc r ib e r . When th e  re c e iv e r  a t  th e  c a l l in g  s ta t io n  i s  re ­
p laced  on th e  switclihook, the  (DC) re la y  r e le a s e s ,  opening th e  lo ck in g  
c i r c u i t  through the  (I>) r e la y ,  which r e le a s e s .  From th i s  p o in t on, 
th e  sw itch  i s  advanced to  p o s i t io n  1 as d e sc rib ed  fo r  a  re g u la r  c a l l .

0 QOimPATOR

54. The fu n c tio n  o f  the  "0" commutator segment is  to  m ain ta in  an id le
co n d itio n  on th e  m u ltip le  overflow  te rm in a ls , so th a t  more th a n  one 
s e le c to r  may s to p  on overflew  a t  one t i n e ;  o therw ise  the- f i r s t  s e le c ­
t o r  reach in g  overflow  would make th e  s leev e  m u ltip le  te rm in a ls  busy , 
th u s  causing  succeeding s e le c to r s  to  co n tin u e  upward in to  the  next 
group o f  tru n k s . The "0" commutator segment i s  open a t  overflow , but. 
th e  S b a r  i s  con tinuous. Both th e  "0" and "G" brushes a re  perm anently  
s trap p ed  to g e th e r  and w ired  to the  m u ltip le  s leeve  b ru sh . When th e  se ­
le c to r  i s  a t  overflow , the "0" commutator b ru sh  i s  r e s t in g  on ’an open 
(dead) segment and, as the  busy ground i s  fed through the' "0" commuta­
to r  b a r  on ly , t h i s  arrangem ent m a in ta in s  a n'ori«busy c o n d itio n  on th e  
s leev e  te rm in a ls . When n ecessa ry  to  combine two o r more g ro u p s 'o f  tru n k s , 
the  m u ltip le  s leev e  overflow  te rm in a ls  between th e  combined groups a re  
made perm anently  busy by be in g  connected to  ground. As th e  "3” commutator 
b a r i s  c lo sed  a t  overflow , the {L) re la y  i s  h e ld  opera ted  a t  th i s  tim e1, 
and th e  s e le c to r  th e re fo re  hunts p a s t th e  "made'busy" te rm in a ls  in to  the  
n ex t group.

TSRMOIATIITG CALL -

55.- When a f in a l  s e le c to r  connects to  the  t i p ,  r in g  and sleev e  te rm in a ls  
o f an id le  l in e  a t  th e  f in a l  m u ltip le , b a t te r y  through a re s is ta n c e  in  
th e  f in a l  c i r c u i t  i s  connected over the sleeve  lead  S, to  ground. through 

; ' t h e  b o th  w indings o f  the  (CO) re la y  on in d iv id u a l l in e s  and- th e  l a s t  
l in e  o f  a  group o f consecu tiv e  l i n e s :  o r  through th e  100.ohm w inding o f  
the  (CO) re la y  on an in te rm ed ia te  l in e  O fa 'g ro u p  o f co n secu tiv e  l i n e s .  
The (CO) re la y  o p e ra ted , d isco n n ec ts  the (L) re la y  b a t te ry  b rid g e  from 
across th e  t i p  and r in g  o f  the  l in e  c i r c u i t .  When-the f in a l  s e le c to r  
re tu rn s  to norm al, the  c i r c u i t  through th e  w indings o f  the (CO) re la y  is  
opened, re leas in g : the re la y  and r e s to r in g  th e  c i r c u i t  to  norm al.
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the (CI.) r·ela;y, disconnactin~ thG sende;'I'.' fro~ the district circt~it. 
With t110 sv1itc:1. i:1 posLio:.1 1:59 ?.. cir::: ..... i't is clcSed. frm.1 t:1e "Ji!iscal­
~~1cou.,i:, '::vne Gircui tit ovc:r le9.d. C, 2 M·.?i'. condenser~ u:pper contacts of 
ca:n G, wi?::di~g of the repeat il1g coil, 2 M.F. cond.enser, Uj?rer outer •&.nd 
-Jow~r inner cont::-:cts of cam w. ·,rnper contacts cf, can V, l(;y:er o-u.t.er 2.n:l 
U}?}H:,r ineor C{m-~ 0-:.:::ts of cn..71 J, Di;_.t.:ci cont~ct_of t:10 {D) :::el::;y, to ground. 
on ca".n r. A tone is tl:~:n•ofore induced· in t}1e· othe:r wina.ing of ti.10 re­
:r,eatbg coil, th~s causing the 11.All Trunks Buss" tone to be sent 'back to 
.tha ca.Hing su·o£cr5ber. \vhon the recei•:er at th~ C3.llir..g sta.ti0;., is re­
rlo.ced on· the S\7i tchhook, tile {:DC) reley ralea~es, op·e:a:i.n6 t:G.e lac,;kiug 
circ".lit throt,g'h the (I>) relcy, wbich relea8cs. From this point on, 
thq l:initch is adv.ancGd to posit ion 1 as described. for a regular· qa°ll. 

54. 'rhe fu~ctior: of the 11011 commutator seg.-nent is to maintain an ~.dle 
~vr!rlitiq11 ·on .the mul tipls overflow termil.alc-, so that more tha.'11' one 
selec·~or rney stop on ove·c."fl'Q\": at one tir1e; cthorw:se tho f~.rst selec­
to::- reac;1in3 ovc:cflo:, i:-:ruld make the slee::v'3 mul ti.ple termin'a.1 9 busy, 
thu.; ca:usin~ succe-=:cting 1:.electo:ts to c,onti:i-n •. e up·vard into the next 
gr0~u of trunks. The 11011 co:!'n1utator seQDe:1t ii=, ope~1 at overflo·,v, but 
the, S bi.:::- is continur:,us. Both tha "0' 1 ar:d 1:-3·1 ·0:..--i.is:1es aro permanently 
stri:,,pp&C:. tc."5ether &.nd wi::ed to the !IT.llt iple sl~eve ·o:rush. Wh.f:!n th_e se­
le0tor is at overf"Low, t'he 110" cor.'1lnutE-tor briish is r0sting on ·an open 
( de~d) sct:,inent and, as the busy ground i& fed threiu.gh tho' 110" commuta-
tor. bar only, this arrangem1?.rct maintains a noii.-•busy co:1dition on the 
sleev/3 terminals. When !10c0ssa:ry to cot!lb-i1':.e t\'10· or mo.:::-e g:roups ·of tr.mks, 
the mul t in:i.e ~loevu o\·er:'lo-.,., te::minals bet·:,een t~1e corr."o.ined groups ·are 
made penn@'lently busy by being connected to groun~,- As tho 11S" co1i'i!!TUt~tor 
bar is closed-at ovcr:tlm·:, the (L) relay is i1cld operated at thls_ time·, • 
~d the selector thereforG hunts past tho 11ma'1.c b1,;.sy11 t8rmiha.ls tnto the 
next group~ 

TERMINATIUG CALL 

55.· When a fin9l selector connects to the tip, ring and.sleeve terminals 
of an idle line at the ~inal multiple, b~ttery through ·a resist~lce in 
the final circuit is connacted over the sleeve lead s, to ~round .. through 
the both windi~gs of the (CO) relay on individual lines fl-~~-the last 
line o_f a group of consecutive lines_: or throu.e::h· ~he 100 .Qnpl viinding of 

• the (CO) relay on av intermediate line or·a•group of cons~cutive lines. 
The.(CO) relay operated, disconnects the (LJ relay battery briqgc f~om 
across the tip and. rihg of the line circuit. iVhen-the ·final selector 
returns to !).Ormal, the circuit through tile windings :of· ti:i,e (CO) ·relay is 
opened, releasu1g tne relay and restoring the circu~t to nomial. 

• • • I 
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