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METHOD OF OPERATION 
INDIVIDUAL line  c ir c u it .

Schem atic For F u ll M echanical Sw itching System*

GENERAL IE SORIPTION.

. . ~ * This c i r c u i t  is  used on an in d iv id u a l l in e  sw itch  fo r  pa ss in g  c a l l s  
o r ig in a te d  by d ia l su b sc rib e rs  in  a f u l l  m echanical sw itch ing  system* I t  i s  
inaividua.1 to  the  l in e  and is  a rran g ed  to  handle re g u la r  su b sc rib e rs  or 
PoB.y* l i l ie s  on a. f l a t ,  co in  o r message r e g i s t e r  b a sis*

^ ^ 0  main fu n c tio n s  o f t h i s  l in e  sw itch  a re :  (! )  i t  serves a s  a con­
n o t i n g  l in k  feet ween th e  s u b sc r ib e r’ s s ta t io n  se t and th e  d i s t r i c t  sender s e -  
xQvtorj (£) i t  p rov ides a means fo r  d isco n n ec tin g  th e  l in e  re la y  b a t te ry  b ridge 
icm the  ta lk in g  c i r c u i t  on te rm in a tin g  co n n ec tio n s ,

DETAILED DESCRIPTION.

OPERATION.

i.„ ( l)  QRIG-INATIiR) GAT.T.B.

3 . Whan the  su b sc rib e r removes the  re c e iv e r  from th e  switohhook, th e  t  
r e la y  o p e ra te s  over a c i r c u i t  from b a t te r y  through th e  500 ohm winding o f the  
r e la y ,  break  con tac t o f th e  GO re la y ,  over th e  l in e  loop  and s u b s c r ib e r 's  s e t .

o ground on th e  b reak  c o n tac t o f th e  (GO) r e la y ,  «Vith th e  I, r e la y  o p e ra ted , a 
c i r c u i t  i s  c lo sed  which o p e ra te s  the £00 A s e le c to r  and s t a r t s  a l in e  sw itch  
hunting  fo r  an id le  s e le c to r .  The c i r c u i t  f o r  o p e ra tin g  the  s e le c to r  is  tra c e d  
irom  ground on the  f i r s t  te rm in a l and th e  TR l in e  sw itch  bank, (sw itch  in  norma! 
p o sic io n ) through th e  t e s t  b ru sh , make co n tac t o f the  T, r e la y ,  b reak  co n tac t o f

cont£?ot* s-w etu re  and w inding o f the  (STP) magnet to  b a t te ry  
S t ' ^  th e  52 ohm W.L. r e s i s ta n c e .  The step p in g  magnet is  e n e rg ize d , opening 

0 f- 00n“aG t* h e re u p o n  i t  s tep s  the  sw itch  one s tep  on i t s  back s tro k e .
;ih is  e °8PPir-g con tinues u n t i l  a  d i s t r i c t  t e s t  te rm in a l i s  reached or which 
ba-coery is  found. The t e s t  lead  (TR) o f the  d i s t r i c t  s e le c to r  when busy, i s  
connected to  ground and when norm al, to  b a t te ry  th rough  approx im ate ly  53 ohms*

ar- id le  d i e t r i c t  t e s t  te rm in a l is  reach ed , (on which b a tte ry  is  
? ! e l 5  °PQ ra t0 s* **d9d by th e  b a t te ry  th rough  th e  s tep p in g  magnet 

m? 0 , h9_P°in t  where i t s  c i r c u i t  i s  opened by the o p e ra tio n  o f the  CO re la y .
The s tep p in g  magnet w il l  not opera te  th rough  the  high r e s is ta n c e  p a th  to  ground

I °JT  Windin§ 0f th9 T' r e l a y» 50 th a t  no f u r th e r  stepp ing  o ccu rs .
T ? hm w indi*g of the  r0 ^^y through Which th e  CO re la y  o p e ra tes  i s  p ro -

t,0mJns!?re  the  holdiRS o f i t s  c o n ta c ts  u n t i l  the  GO re la y  i s  f u l l y  o p e r- 
? 00 re1' s y op era ted  locks th rough  i t s  100 ohm w inding and make con-

^ ? dlRg 0f the  messa®9 r e g i s t e r  (which rem ains norma.!) brush  and term inal 
^  bank’ t0  ^ t t e r y  through the 475 ohm winding o f th e  ST, re la y  to

the d i s t r i c t  s e le c to r  c i r c u i t  (not shown). The o p e ra tio n  of th e  CO re la y  a lso

e 

\~stern EJeot--ric Co., Incorporeted, 
~ngil"E~ring Dept •• 

New YOl"k. 

( 4 Pages) ~ge #1. 
Issue 4 - BT-431140. 
Rep1e.oing el1 previous 
Merch 3, 1921• 

i.!ETHOD OF OP8RA'l'ION 
INDIV!ID\1 LINE CIRCUIT. 

&chemi:ti:.: F':lr Full Mecht>~i~.l Switching System. 

G~N~R,U I!E:SCR!PTION. 

issues. 

... 

1. This circuit is used on en individue.1 line switch for p!SSing ca11s origil"2ted by dia1 subscribers in a fu11 rneche:nioa 1 switching system. It is incividual to the line and is arrel"..ged to handle reCTUlar subsoribere or PoB.X. lil"'..es one f1et, ooin or messvge register basis. 

2. The rwin functions of this line switch ~re: 
necting lil".k bet~9en the subsoriber's station s~t end 1ector: ( Z) it provides a. mea.ns for- disC01'.neot ing the 
frcm the talkir.g circuit on tormil"2ting col"t!actior.s. 

DF.TA.IJ,BD DEXRIPTIOU. 

O~RA.TION. 

A (1) ORIGINATING CAT,T,f>. 

(1) it serves es econ­
t he district sender se-
1 ir.e re'!.ay b~ttery bridge 

3. Whan the subsoPiber removes the receiver from the switchhoo1e. the T, relay operates over e ci!'cuit from battery through the 500 omn winding of the re1ey. break contact of the CO reley. over the 111".e loop 2nd subsoriber's set, to ground on too breek contact of tba (COi re1ey. With th9 L rele.y operE.1ted. e 6irouit is closed \Vh1ch operates the 200 A selector end starts a line switch hunting for an idle se'!.ector. The circuit tor opereting th9 se!eotor is treoed from ground on the first termir.el and the TR Una sv,itoh bank, ( switch in norrwl posit ion) through the test brush. lll2.ke conteot of the T, rele.y • break oonte.ot of the CO raley, break oonteot, erw?ture end winding of tha (STP) magr,.et to bettery through the 52 omn W.t. resistanoe. The steppil".g ma.gr.et is energized, opening its ·own oonte.ct, whereupon it steps the switoh one step on its beck stroke~ ~his etapping oontinuos until e district test tol'l!lil"2l is roached on wh1oh be.tte:ey ls found. The test lead (TR) of the district solector whon buey, is col"..nected to gr011nd and when nonwl, to bett13ry through ttpproximeto1y 53 obms, 

4. Whan an idle district test termil"2l is reached, (on ~~ich bt'ttery is foul"..d) the CO relay operates, aided by the bc:-.ttery through the stepping IMgnet up to the point where its circuit is opaned by the op3rvtion of the CO relay. The stepping ~gnat w111 not operate thr.ough the high resistl!.noa path to grou:r.d through the 475 ohm wil"..ding of the T, relay, so tha.t no further stepping occurs. (The •l:'~5 ohm wil!d11'..g of the t, rel.tty throuBh which the CO reley operetes is pro­vi.dad to insure the holding of its contacts unt 11 the CO rel!!Y is fully oper­a.tod}. The CO re12y opere.ted 1oc\cs through its 100 ohm winding and meke oon-te .::t, windil".g of the me sS2.ge register (which reme.ins nornw.!) brush 21".d termir.2.'t of ·i be DB 1 ir.e ~ank, to battery through the 475 ohm wind il'!g of the DTJ relay .to the distriot selector circuit (not sho~~,. The operation of the CO relay elso 
.. 
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d isco n n ec ts  b a t te ry  and ground from the  t i p  and r in g  le ad s  and connects them 
* 0 9 d i s t r i c t  s e le c to r  c i r c u i t#  The ST. r e la y  in  the seized  d i s t r i c t

s e le c to r  o p e ra te s  on ground th rough the  CO r e la y ,  d isco n n ec tin g  b a t te ry  from 
toe  t e s t  te rm ina l and s u b s t i tu t in g  ground in  o rd e r to  make the  t e s t  term inal 
busy to  o th e r hunting  l in e  sw itch es . Ground on th e  t e s t  term inal o f th e  se ­
le c te d  d i s t r i c t  s e le c to r  shun ts the 475 ohm winding of th e  L re la y  which r e ­
le a s e s ,  the  CO re la y  rem aining opera ted  u n t i l  the end of c o n v e rsa tio n .

5:. When in  use on an  o r ig in a t in g  c a l l  the l in e  sw itch  i s  made busy to
£h r w t f  S by b 3 tt9 ry  b9ing connected to  le ad  fi. The S le ad  i s  c a r r ie d
th .u  the o f f  normal brush of th e  F8 l in e  sw itch  bank w ith  the  r e s u l t ,  th a t  when 

he sw itch  has stepped out o f i t s  normal p o s i t io n ,  the  S le ad  is  connected to  
b a t te ry  th ru  e i th e r  a high re s is ta n c e  (2200obms), f o r  P .B .X . l in e s ,  except 
the  l a s t  one o f the group, or a ^ow re s is ta n c e  (600 ohms) f o r  re g u la r  sub-

5. l i r *9s the ~in9 of a P *B.X. g roup. A fte r  the se ized  d i s t r i c t
S 8 f J ? ° J loned» e-. d ia l  tone i s  sent back to  the c a l l in g  su b sc rib e r a s

c i r c u i t  i s  ^ OS0d th ru  fo r  d ia l in g ,  a f t e r  which the sub­
s c r ib e r  d ia ls  the  d e s ire d  number.

A,.(2) RET,BASING THR SWITCH.

S^1 o r^®dnating c a l l s  the  l in e  sw itch  i s  re leased  by d ir e c t  a c t io n  
? L ^de d i s t r i c t  s e le c to r .  When the re c e iv e r  i s  rep laced  on the  switchhock a t  

s te t l0 n  th © d i s t r i c t  s e le c to r  fu n c tio n s  removing b a t te ry  from the  
Du le a d .th u s  r e le a s in g  th e  CO r e la y .  The re le a s e  o f th e  CO re la y  c lo se s  a 
c i r c u i t  from b a t te ry  th ru  the  s tep p in g  magnet, b reak  co n tac t o f the  CO re la y ,  
break co n tac t of the  I  r e la y ,  to  ground on the  o f f  normal brush o f  the ST l in e  

™  s tep p in g  magnet o p e ra te s  over t h i s  c i r c u i t  th u s  s tep p in g  the  l in e  " 
nornx?^* ** the  c a l l in g  s ta t io n  d e s ire s  to  o r ig in a te  a new oa*»! 

th l  f 9 tJ*rn 0f the l in e  sw itch , the  o p e ra tio n  of the T, r e la y  w in  cause
J  . ,l  w.h *° b9g*n huntir-e fo r  a d i s t r i c t  s e le c to r  from w hatever p o s i t io n  i t  is  

i n s t f n t » w ithout re tu rn in g  to  normal# The message r e g i s te r  i s  
t i  °P9 rf  te  fcy 3 g re a t ly  in c reased  flow  of cu rren t from the a s so c ia te d
s w i t - h h L ^  ^h°r J  r9C0iV9r.* t  th9 c a l l in g  s ta t io n  i s  rep laced  on th e
b ^ tte rv  i r ' t h e  o p e ra tin g  the #5-R message r e g i s te r  i s  tra c ed  from

• * ,  0I*y in  ^h9 connected d i s t r i c t  s e le c to r ,  over le a d  DO, th ru  DS l in e  bank 
e m inal and b ru sh , w inding of th e  #5-R message r e g i s t e r ,  make con tac t and TOO 

ohm winding of the  CO re la y  to  ground. - 1U0

4_(5) TBRMmTING CATl.fi.

i s  - o r j e c t ^ ntA hth fiC ?1 S9l0c3t0rr is  connected w ith  an id le  l in e  sw itch , b a t te ry
sw itch f I 9 Sl9e! 9J 0?d b * fcnish £’nd normal te rm ina l o f the Ffi l in e
o o em tio n  o r nr? 0r both  Vvlndir-gs of the 00 r e la y ,  which o p e ra te s . The 

p e r^ tio n  of th e  CO re la y  d isco n n ec ts  the  l in e  re la y  b a t te ry  b ridge from a c ro ss
hh tC0% !" dv-;i : i Of th9  V/h9n th9  - l e c t o r  r s t u r n s L r o ^ :

‘ f w  K l  r S ° r in S  t t e  o i r o a i t  t0  A l in e  switch held by
t h; r  L  l s  n* de bus^ t0  o th e r s e le c to r s  by b a t te ry  p laced orth e  S lead  by the  ho ld ing  f in a l  s e le c to r .  1
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disoor.r..eots battery and gro~ t?om tbe tip e.nd ri:r.g l%•.ds e.:r.d col".n'3cts th13m through to tho distri-,t so1ector circuit. The 6T, reley in the seized district ae1ector operates on ground through tho CO rel,c>.y, disool".r.aoting be.ttery from the test termil'.£>1 end substitutil".g gl'Ound 1n order to zoo.ke the test termir.21 busy to other huntir..g line switches. Ground on the test termim1 of the se­lected district selector shunts the 475 ohm winding of the r., relay which re-1eeses, the CO relay remaining opereted unt11 the end of conversation. 

5. Whe:r. i:r. use on en origir.e.til".g ca11 the li:r.e s\vitoh is xwde busy to termir2ting eal1s by bettery being oor.r..ected to 1eed S. The S lee.d is ce.l"ried thru the off normal b?'ush of the FG lil".e switch bank with the result, the.t when the switch has stepped out of its nor-me1 position, the S 1ee.d is cori..nected to be.ttery thru either 2. high resista.nce ( 2200ohms), for P •. B.X. lines, exoept the last or.a of the group, or a ~ow resist~nce (600 ohms) for reguler sub .. scriber's lines and the lest lir.e of 2. P • .a.x. group. After the seized district seleo~or has funotioned. e. dia1 tone 1s sent beok to the 021Hng subscriber es an iP..dicetion that the oircuit is 01osed thru for die. !ing. ,:,.fter whioh the sub­scriber die1s the desired number. 

6. On all origir~tir..g oa11s the lir~ switch is released by direct action of the district selector. Whan the racei'ver is repleced on the switchhock at the ca11ing stetion the district se19otor'funotions removir.g b~ttery from the DS lead thus relee.sing the CO rel"-Y• The re1eose of the CO relay closes e circuit from bt>..ttery tbru the stepping magnet, break oonteot of ~he CO relay, bree.k contact of the t re w.y, to ground on the off norme.1 brush of the ST 1 ir.a bank, The s·teppll"..g megnet operetes over this circuit thus steppir..g the line • switch baok to norrro.l. It the calling stet ion desires to or1g1l"'.ate e r.ew 0211 during the retum of the Hr.a switch, the operation of the !, relay v.•111 oeusa the switch to begin huntir..g ~or a district se1eotor from ~tietavar position it is in et that inste.nt, without returuing to norme.1. The message register is oeusad to operate by e. gree.tly increased flow of current from the associa.ted district selector when the receiver et the oa11ing station is replaced o:r. the . switclihook. The cirt.'Ult for operetir.g the #5-R messege register is treced from battery in the oor.neeted distriot sa10otor, over 1eed Dl,, thru :os line bank •. te!'mil".a1 and b:rus~. windi:r.e of the #5-R messa.ge register, rmke oonte.ct e.nd 100 ohm winding of the CO re1ey to ground. 

A. (3} TEIDU~TING CA.T,T,f>. 

7 •. When the fir.a.1. se1e:.:tor 1s cor.ne:.:tod with en idle 1 im sqvitch, be.ttery is cori..nected t~ the sleeve 1ee.d &, brush end norme1 termir.al of the FS line switob bank thru one or both wir-.dings of tho CO reley, which opera.tes. The operation of the CO refay dist:Ol"..r.ects the line roJa.y ba.ttery bridge from across - the tip a.nd riP..g of the oircuit. When the fi~l selector returns to normal, ·the CO relc.y releases restoring the circuit to norm~j, A 1iP.e switch held by a fil".al selector 1s ~-de busy to other fir2l selectors by battery placed on the S le.ad by the holdir.g final selector. 

e .... . 
.. 
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8# In c i r c u i t s  prov ided  w ith  the  cable fa i lu r e  c i r c u i t  the  f i r s t  o f f  
normal te rm inal i s  reserved, fo r  the  cab le  f a i lu r e  c i r c u i t*  This oest te rm ina l 
i s  norm ally  grounded' so th a t  th e  b rid g in g  hun ting  brush (HU p asses  by» i f  
however, many senders  a re  held  by l in e s  from which no d ia l in g  p u lse s  have oeen 

0 }  ' . re c e iv e d , a l l  the  d i s t r i c t  s e le c to rs  involved  ar9 made busy fo r  a sh o rt tim e , 
b a t te ry  i s  s u b s t i tu te d  f o r  ground on th e  cable f a i lu r e  t e s t  te rm in a ls , vhe. 
l in e s  a re  d ism issed  and caused to  brush  on t h e i r  cab le  f a i lu r e  te rm ina ls*  In 
t h i s  e v e n t, the  GO re la y  lock's over the  00 te rm in a l to  b a tte ry  th ru  the #18-AP • 
re s is ta n c e *  A.’f t e r  the  tro u b le  has been c le a re d  a l l  the l in e  sw itches involved 
a re  re le a se d  and re s to re d  to  norm al.

♦

%

I 

1 •. 
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8. In cir-.:uits providod with the cable fe.ilure circuit .tha first .ofr­
no?'lll2.1 termir>.21 is reserved for the ce.b1e fe:i1ure circuit. This te·st te:rmir.al 
is nc.•rma11Y grounded· so that the bri:iging huntir.g brush (TR) pe.sses by. ·If 
ho-.,1e·.;er, 1;:e.ny senders e.re held by lines from v:hich no die1.ing pu1sas h.eve been 
re-:Bi••e1t uP the d.;.strict selectors involved era !ll[>da busy fo·,· a s_hort time. 
battery is substituted for ground on the cab1e fe i 1ure test tsr-mtr...-".'1.S, the 
·1 i.r..es are dismissed el'!d ca.used to brush on thai!' ce.b1e fe i1Ul"8 tarmi!' ... P 1 s.. I:r.. • 

:this ~'✓o"-t• the CO re1e.y 1ocks over the Du termir.21 to ll£1ttery thru ·tha fi-18..f!.P 
re::.l.stt•.r!ce. ifter the trouble hes been olee.red all the line switch~s inv_o1vad • 
ere re1aesed e.nd restorad to norim1. 
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CIRCUIT REQUIREMENTS

*
OPERATE NON-OPERATE RELEABE

•

E424 500 
ohm wdg, 
(B)

Test *018 amp* 
R ead j. *017 amp*

Test .010 amp. 
Readj* *011 amp*

Hold:
Test .014 amp#

475 ohm 
wdg*

Hold:
Test *031 amp*

E425 (CO) 
V/dgc«. in  
se rie s*

Test *033 amp. 
R ead j. .031 amp*

Test .015 amp. 
R ead j, .016 amp.

Hold:
Test .019 amp*

100 ohm 
wdg*

Test *088 amp. Test .036 amp. Hold;
Test .0525 amp* 
R ead j.
Inner wdg. .050 
amp*

# 5 ^
Message
R e g is te r

Test *165 amp* Test ,135 amp. Hold:
Test .057 amp*

ENG e -  -CAL-RV -pp *
C j  (LO j ' £ ,  *

APPROVED -  C.L* BLOTTER, G.M.T,.che* d*—-fab

' 

• 
~424:: 500 
ohm wdg • 
( L) 

4 rrr 
I!'.) Qtl,."!l 

wdg. 

.E:1,25 (CO) 
,1de;~ o in 
sr.,r ies. 

100 ohm 
wdg .. 

#5-R 
Messe.ge 
Register 
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CIRCUIT REQUIREMG',d;IT.Q 

Test .018 amp. 
He2dj. .01? emp. 

Ho"!d: 
Te st 0031 emp. 

Test .033 emp. 
Re2.dj. .031 emp. 

Te st .088 llmp. 

Te st • 165 amp. 

CHK' D.--F.AB. 

Test .010 e.mp. 
Ree.dj •• on emp. 

Te st .015 e.mp. 
Rea.dJ •• 016 21mp. 

Te st .036 "mp. 

Te st 0 135 ~p .. 

Ho1d: 
Te st .014 amp~ 

Hold: 
Te st -019 a.mp. 

Hold: 
Te st .0525 D.lllP• 
Reedj. 
Ir.ner wdg. .050 
emp~ 

Hold.: 
Te st .057 amp. 

APPROV!!:D - C. :r,. SWYTER, G • .M.r,. 


