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1, PURP-OSE OF !MiE CIRCUIT 

1.1 Ta provfde connection between local PABX stations.  

1.2 To provide a connection between a l l  u n r e s t r i c t e d  

PABX stations and the city exehanga, 

2.1 The normal operatbg voltage I s  24 v o l t s  with 

permissfbPe ifmfts of from 20 v o l t s  to 30 v o l t s .  

2,2 The maxim Poop rssfstanee of a s ta t ion ifn'e in- 

eluding iastrment,  sha l l  be E50wc 

2.3 The maximnm l oop  resfst&rice of trnnk lines, shall 

be ?'COW, 

2.4 The min9mm fnsulatlon resfstance o f - s ta t ions  

-2,5 The miz.-~-fmm insulation resistance of trunk Pines . . 

shall be 10,000~. 

2,6 The dfal speed m y  vary between 8 and 12 imp~fscs 

per secen6, 
/ 

3 ,I Each trunk is p r w i d e d  with a power fafleu'e relay 

whfch automticalfy cqnneets the tr9aik to a predetermined 

loca l  s ta t ion  fn case of power fa fXwo,  
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3.2 Calls between PABX stat ions are entlrely automatic. 

Dial tone, I n t e r r u p t e d  busy tone and r i n g  back tone are 

provided. 

3.3 Call Back 

Any local s t a t ion  engaged on an Fncoming o r  out- 

going citye call may ho ld  the trunk connection while he 

calls a n o t h e r  local station f o r  information or other reasons. 

Upon completLon of the local conversation the calling station 

may again resume the conversation. 

3 , 4  Transfer 

An incomingm or ontgoing trunk connection may be 

t r a n s f e r r e d  frdm one PABX station t o  another, prov ided  the 

local party I s  not restricted from t m k  connectlpas. 

' 3 , 5  Instantaneous Busi 

Provisfon is made for makbg  a trunk busy f r o 3  

the e Y t y  exchange before r i n g i n g  current 1s connected, 

This  arrangement provides for cmrtrol of the trunk from the 

cfty exchange when the PABX party releases .on an Incoming 

Any PAaX s t a t i on  may be rest;-$ieted t o  local calls 

4, 0 
4,1 Lmaf CaPB 

To i n f t i a t e  a local. c a l l  the l o c a l  party removes 

hfs  recefver, walts for d i a l  tone and then dials the number 

of the  wanted local party. 
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If the called local party is free interrupted 

ringing current i s  connected to the line. 
1 

When the called party answers a through con- 

nection is established and the conversation takes place. 

The connection is under control of both the calling and 

the called party and the l i n k  is released when both the 

calling and the called parties release. 

If the called party i s  busy, an interrupted 

busy tone is connected to the ca l l ing  party who restores 

his  receiver and frees the common circuit. 

4,2 h $ ~ o i n a  C i t y  Call 

An outgoing c i t y  call m y  be Initiated by any 

unrestricted local party. 

To inbr;ia.atc an outgoing city call, the local party 
. - 

removes the redeiver and upon reaeivfng d i a l .  tone, depresses 

the transfer button assaeiate6 wi-%h hXs set, 

If the first  trunk is free, thef focal party is 

earmeeted t o  t h l s  trunk and the comon c f rcu l t  9s released, 

1f the  f frst  trunk I s  busy the second trunk is connected 

to the local party and t h e  c o m n  c f rcn l t  is released. 

If the city exchange is antolnatfc the local  party 

wilf receive d i a l  tone from the c f t y  exchange and he dials 

the- n-mber of' the wantsd c f t y  enbscr fber. 

If the c f t y  exchange fs m;rnual the  PABX s t a t i o n  

awafts tfie answer 01 the c i t y  opera tor  and then ~~mmtmicates 
/ 

the wanted nuunber, 
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If bath trunks are busy at the time the local 

party fnftfates an outgoing c i ty  call, an Interrupted busy 

tone is connected to the calling party, who should replace 

his  receiver and attempt the call latter. 

~ C ~ E  Cftv Call 
a 

An fncaming city c a l l  on either the f i r s t  or the 

second t rnk ,  operates the c o~amon ringer . 
- 

Any unrsstrfcied local party may reply- t o  the call 

by remavbg the recefver a i d  depressing the transfer button. 

The answering party should disregard the busy tone which 

i s  camacted to the cfrcult a t  this t ime,  

Aftsr the call has been answered the city exchange 

may be transferred to any unrestricted local party. 

When an fncomhg call signal I s  received, bnsy 

tone i s  connected t o  the common c i rcu i t .  This busy tone 

fnforms any partfes who may be occupying the common circuit 
I 

tha t  an bcomfag call I s  apmftfcg a3 answer, The parties 

occupying the common eircuit should repface  the i r  receivers 

releasing the.common c i rcn i t  s~ t h a t  the  fncomfng c a l l  may 

be answered, 

If the l oca l  papty errgage2, oa a acfty exchange 

ccnnectiori des'res to establish 5 local camectlon, he m y  

d o  so  by 6epressfng the transfer buttan assoe la ted  wfth 

his setb 

The depression of-the t ~ a n s f e r  brntton places a 

hold on %he trunk and transfers %he l oca l  flne ts the 

csmbn c f r ~ u l t ,  
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On obtaining d i a l  tone, the cal l ing party d ia l s  

the number of the wanted local  party and the connection is 

established fm the same manner as f o r  a loca l  call, 

When the conyersatioa is completed, the ca l l ing  

party may re-establish the trunk connection by momentarily 

restoring hfs receiver and then depressing t he  transfer 

button t he  second time, 

If the common c f rcu i t  is engaged on a c a l l  back 

at the time the transfer button is depressed,  busy tone is 

connected to the second, party attempting the c a l l  back In- 

dicating t ha t  a c a l l  back connection cannot be establfshed 

To transfer a c i t y  clonnection t o  another l o c a l  

party, a call back is h i t f a t e d  as explafned in paragraph 

4040 

If the carled p a r . " ~  -., z ~ c e p t s  t h e  c i t y  connection, 

the cal l ing  party depresses the t r h n s i ~ r  biltton the second 

time before res tor ing  the rece:ver, The c i t y  connection 

I s  now transferred to the secsnd party and the first party 

We wfll a s s m a  t h a t  the c a l l  1s h i t i a t e d  

by local s*atian number 2 ,  When the l c r a S  s t a t i o n  removes 



h i s  receiver relay Lbr operates: 

(1) Battery, winding Lbr , r i g h t  m i d d l e  
break contacts of Ax2r and Axlr, 
r i g h t  outer break of Lcr r i g h t  breaks 
of Abr ,. Adr , Lr , Clr2, LE'2,  S t r 2  and 
Ftra, s ta t ion  loop, l e f t  breaks of 

I Ftr2,  Str2, Llr2 and C l r 2 ,  ground. 

Relay Lbr operates and completes a c i r c u i t  for 

' the opera t fon  of relays Lr and Llr as fo l lows:  

(2) Battery, wfnding of L7r  and Lr in series, 
r i g h t  inner break of t c r ,  l e f t  make of 
Lbr , ground. 

A l l  the CIr l ine relays are nw' connected t o  the correspond- 

ing s t a t f o n  lines. 

Relay C l r 2  operates Ln the f ~ l l o w f n g  c f rcu i t :  

(3) Bat te ry ,  wlndlng  of O l r 2 ,  left make 
Lx, rlghPv breaks of Glr2, Llr2, Str2 
and Z t r z  c a l i i n g  stetfonts loop l e f t  
break of Ft r2 ,  8tr2, Llr2, and cE2 - - gr s>zQ a 

Relay C h 2  closes its -7-ockLng ctPrcnit before open- 
/ 

fng its o p e r a t k g  circait: 

(4 )  B a t t e ~ y ,  . ~ i ~ d P n g  CLr,- ..- 9 right. m i d d l e  
make G;Q C?-yz l a E %  aifddPe break of 
C l r i p  m k ~  of Lbr, groqiid, 

11 ttvo Tocal pzrkys shmPd ?emope their  receivers 
& 

at the same time, anPy one cf the C Z r  rek-ys may lock, the 

lockfng circuf t of these reLeys keiii~g comet tad  over series 

t"' ' the locking c i r c u i t  f o r  the foPlawing relays fn the 

c912LFno 

Oqsr  it" =makes C l x ~ 2  cannccts the super- 

vfsory re lay  Aer to the ~ w G -  p a ~ t y ~ s  l acp ,  . Relay Asp oper- 
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a t e s  and in turn operates =lay Lcr which locks t o  ground 

over the l e f t  make of Lbr. 
\ 

L 

Relay - Lbr is  maintained operated from ground a t  

lthe right'make of Asr, r i g h t  outer make k r ,  r i g h t  breaks 

of Axlr and 8-r9 winding Lbr to battery. 

At I t s  r i g h t  inner break Lcr opens the circuit f o r  

Lr and L l r  whhfch.release. From now until the end of the 

selection, the common c i rcui t  is' made busy to other calling 

subscribers, / 

Relay Rer operates Fn the following circuit :  

Battery, p r f n ~ r y  w f i d i n g  Rcr, break 
of Lxr, Bcr, B b r ,  and Aar, l e f t  make 
of Lcr , ground. 

Relay Rcr locks in the foilowing c i rcu i t :  

( 6 )  Battery, secondary w b d i n g  Rcr, l e f t  
Inner make of Rcr b ~ e a k  of Rgr , r i g h t  
inner make of Ler, make of Lbr, ground. 

A c i r c u i t  t a  operate t h e  -: uzzer 1s completed a.s 

(7)  Battery, 80* resistance, primary rrind- 
fng of the bnzzer, break contact of 
the  Zuzzer, ?ef t  make of Icr, ground. 

In operatfng the buzzer opens I t s  operating c i rcuf t  

at fCs break c o n t a c t  and releases. I t  resparates again and 
rn 

the cycle repeats itself, 

The var ia t f  on of f2ux in the  pri-mry winding of the 

buzzer cansed by the operatfan and release of the buzzer 
/ 

f ~ d u c e s  an a l t e r n a t f i g  v o l t a g e  fm the s-ondary windfng whlch 

produces an a l te rna t ing  current  t h a t  is used as a d i a l  tone 

and is transmitted t o  the c a l l i n g  psrtp- as follows: 
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(8) Ground, secondary minding o f  the 

buzzer, non-inductive winding of 
Dcr, right inner break of Dcr, break 
of B t r ,  r i g h t  outer make of Rcr, right 
break of Tgr, 1 IYO[P condenser, left 
inner make of Clr2, left break of Llr2, 
S t r p  and Ftr2,  local party 's  loop, 
right breaks of F tr2 ,  Str2, and Llrp, 
r igh t  inner make-of Clrp,  primary 
winding -lxr, secondary winding Axr, 
battery.. 

5,1.2 Dialing 

Upon receiving dial tone the . calling party 
dia l s  the m b e r  of the wanted party,  the d i a l  impulses 

being repeated t o  the counting r e l a y s  by r e l a y  Asr. 

When r e l ay  Asr releases on the f i r s t  impulse 

from the d ia l  a c ircui t  i s  completed to  operate Aar: 

( 9 )  Battery, winding Bar, right fnner 
hreeks of Bar and Bbr, right outer 
break of Dcr, breaks of Lsr and A s r ,  
r i g h t  breaks of Cbzr end Cb r ,  r i g h t  E fnner make of Lcr, make of br, grorrid, 

Relay Lmr opers tes on the' first impulse in '  parallel 

with Aar and being slow -20 r e l ea se  i t  remains operated during 

the traf n impulses. 

At the end of the first impzlse when Asr reoperatss, 

relay Bar operates in series %it:? Aar: 

(10) Battery, hfridlng Aar ,  l e f t  inner make7 
of Aar, wLnd2og of Bar, l e f t  break of 
Bbr, l e f t  sake of Lcr , ground. 

The seeone impulse te reneioed Sg P.br over a s i m i l a r  

circuit, A t  the end of the  second impulse Abr locks i n  

series with Bbr. Pihen 3br opera tes  it opens the locking 

circuit  of Aar and Abr which releasec  

The third impulse i s  received by Acr over the  r$ght 

inner make of &br, At the end of the t h i r d  impulse Acr - 

locks series  wfth Bcr under control Bar, and relays 

Abr and Bbr a r e  released. . 
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The four th  fmpulse i s  received by Aar in c i r c u i t  

( 9 )  and relay Aar now operates Adr : 

(11) Battery, w i n d f n g  of Adr, l e f t  outer 
break of Bdr r i g h t  outer make of 
Acr, left onier make of Aar, l e f t  
outer break of Bar,  ground. 

A t  the end of the four th  impulse when Asr re -  . 
o p e r a t e s ,  Aar locks in series with Bar under control of Bbr ,  

Relays Acr and Bcr are released. Relay Adr locks in series 

w f t h  Bdr u n d e r  control of Lcr ,  

The fifth Impulse is received by relay Abr. A t  
b 

the end of the f i f t h  impulse when Asr re-operates relay, 

Abr locks in ser ies  w i t h  Bbr and relays Bar and B ~ P  are 

released 

The sixth impulse is received by relay Acr, 

the end 3q the f i f t h  impulse when A s r  re-  operates r e l ay  

Acr locks In serfes w i t h  Ber snd re lays  Abr and Bbr release. 

The table below shows the cbm%fng relays that  re- 

mafrr operated f o r  each locL7.9. p s r t y - @ s  ~xmber dl.af led, 
.. - . 

No, DfaPlad . - C o u n t l ~ g -  Relays b e r a t e d  

aar ,  Bar, Adr, Bdr - ., 
- E k r ,  Adr, Bdr A*- 

Acr, 3cr ,  Adr,  Bdr 

~f a figure abg:,'.re 1f6'f has keen d f h l l e d  i n  error, 

the pair of c o u n t b g  re lays  'hlar , an8 EST. t~pe ra t e  f o r  the 7th 

pulse and remain locked,  The 8th and f o l l c r w b g  impulses 

canr~ot.kbe s t o r e d  t h e  circuit l o r  Al21-. befrlg opened at the 

r fght  Inner break of  B c r  which remalns operated fn series 

~ 9 t h  Acr over a make of  Bclr, 

S; CJ - 
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A t  the end of the series of Impulses. h r  re leases  

and completes a c i r cu i t  fo r  the operation of relay Dcr: 

(12) Battery, primary winding Dcr, r i g h t ,  
middle make of Rcr, break  of hw 
make c o n t a c t  of one of the  c o u n t h g  
relays,  l e f t  make of Lcr, ground, 

, Relay Dcr locks over i t s  left inner make t o  ground 

a t  the make of Lbr and opens the operating. c i r c u i t  f o r  the 

counting ~ e l a y s  at its r igh t  outer break. Over ' i ts  l e f t  

o u t e r  make Dcr completes a c i r c u i t  t o  o p e r a t e  r e l a y  L r r .  

Relay Lrr a t  i t s  make contacts bridges t h e  break  contacts 

of the  C l r  relays,and thereby prepares  a locking c i r c u i t  
1 

fo r  each Clr relay fndcpendent of the Clr re lay  of the 

Assuming that i2ne numbep 6 i s  being called 

relay R t r  wf l l  t e s t  the ifne: 

(13) Ground, lef t ;  make of LcrS make of one 
of the'z~~mticg relays, break of k, 
right l t f d d l e  make of R c r ,  winding of 
R t r ,  r i g h t  inrer make of  Bdr ,  r i g h t  
inner brsak.of' b r ,  right make of 
Ber, r ighe aiiter breaks of  F t ~ 6 ,  S t r g  
and L b 6 ,  windfng CIIrg, battery, 

If the called lfnc 1s: free nane of the  relays 

F t r6 ,  and Llr-6 wfzl k e  fc-nd cjperat2d and re lay  R t r  

wfll operate  fn c i r c u f t  (13), Re.izp R t r  k i a s  a high resistance 

wfnding and thfs prevents re lay  C L T ~  f r ~ m  opera t ing  fi e i r -  
/ 

c n f t  (13) c 
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Ringing current +is prmduced by the regnlar 

reversals of current i n  the  primary and secondary windings 

of transformer RC. The current  reversals are produced by 
4 

connecting ground alternatively to  the p r a r y  and secondary 

The c ircui t  t o  operate Ar is closed as follows : 

(14) Gr-ound, make contact of Lb, l e f t  
inner make o f  Dcr, left middle make 
of  Bcr,  primary winding of Ar, battery. 

The same ground i s  canneetea over the break of Qr 

t o  the primary winding of transformer RC. When Ar operates 

In"-circuit (14) i t  transfers the ground from the primary 

t o  the secondary winding o f  transformer RC and als-o completes 

a c ircui t  t o  operate r e l a y  Br  which i s  a s l o w  releasing 

relay. When Br operates i t  closes a circuit for the secon- 

dary wfndfng of Ar. The primary and secondary w i n d f i g s  of 

A r  are connected opposing and A r  releases, When Ar releases 

it opens the operatfng c i r c u i t  of Br whieh releases slowly. 

When Br opens i t s  make contact  4r re-operates and the cycle 

is repeated& The contfnuous operatfon and release of A r  

produces a variable flux in the p r h a r y  and secondary wind-  

ings of transformer RC . This variable i X u x  in~Zuc%s an 

al ternat ing voltage in the  t e r t f a ry  w i n d i n g  of  transformer 

RC , which is rlsed for ringfrllg. 

P e r i o d f c  interruptions of r f n g h g  current are pro-  

&aced by relay D i r  whlch'aperates and releases  lowly under 

the  Influence of a 400 MF condenser comected h series with- 
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When relay Rcr operates and connects ground t o  

relay D i r ,  the two windings of th i s  relay, connected oppos- 

iqg, create opposfng f lux  of even value and relay D i r  does 

not operate. However, the f lux  created by the primary wind- 

ing gradually decreases  due t o  the slow charge of the 

e l e c t r o l y t i c  condenser. A t  a moment the difference between 
* -i 

the constant flux created'by the secondary winding and the 

decreasing Flux created by the primary w h d i n g  becomes 

su f f i c i en t  t o  operate D i r .  The l a t t e r  opens i t s  break con- 

tact and permits the slow dl'scharge of .  the e l e c t r o l y t i c  

condenser. D i r  is thereby maintained energized, thet two 

windings being connected in series aiding; 

When the f l u  produced by the condenser discharge 

current  h s  decreased t o  such a value t h a t  Dir cannot be 

mafntafnedl operated, the l a t s e r  releases and the cycle of 

operatfun repeats i t s e l f .  

Wher, ~ f r  operatss it: sk:rt-circuits - the terPiary 

windfng of' transformer RC by coznecting battery over i ts  

r f g h t  make t o  the tertiary winding, Durfng the s i lent  period 

. battery from the rfghi: mke of  D i r  is ccnnected to the called 

station. The duratfcn d i  t h e  r f a g k g  perirjd i- approximtely 

1 second and t h a t  Qf the sflent: pa r iod  epproximate:y 2 srsonds. 

m C. r, -he ~ i c g e r  cf %he c a - i ~ c  p61-tg is operated as 

FcllPows x 

f 15) Battery t e r t i a r y  winding of trans- 
former f i ~ ,  wind'ng Rgr ,  left mfddle  
make of  Ocr Pef  P. bmar break sf" Bar, 
r i g h t  fnner 'make of A m ,  r l g h t  outer * 
make of Bdr ,  r i g h t  ~ u t e r  break Lir, 



r i g h t  breaks of Clr6, Llr6, St r6  and* 
~ t 5 6 ,  ringer of ca l l ed  )arty, left 
breaks of Ftr6,  Str6, L l r 6  and Clr6, 

A t  the same time the ringing tone i s  transmitted 

to the calling party as follows: 

(16) Battery, t e r t i a r y  w i n d i n g  of trans- 
former RC, winding Rgr, 1/10 Ml? 
condenser, make of R t r ,  r i g h t  outer 
make of Rcr, r igh t  break of Tgr, I ddF - 
condenser ieft-makes of Clr2, &h2, 
S tr2 and %tr2, calling line l o o p ,  
right inner breaks of  Ftr2 Str2, 
~ h p  and ~ b 2  primary w h d L g  M, 
seccndary winding Asr, battery. 

- 
condenser ieft-makes of Clr2, &h2, 
Strp and %trs. calling line l o o p ,  

tr2 9 LG, and C ~ P  primary w h 8 L g  M, 
;r, battery. 

5,1,6 -the Called Party 

When the called party answers, relay Rgr 

operates in circuit (15) and opens locking circuit ( 6 )  for 

relay Rcr, whirhi~h reldases zr.t: ic ? a rn  releases re lays  Ar and 

Br s t o ~ p f n g  the ~ r o d u c i l o l ~  r i b  r fng fng  current, 

At i ts  l e f t  break Rc? shor-G-circufts the winding  

of R t r  wt19clr releases and r e k y -  C5-6 ~ p e r a t e s  in circui t  

(1310 

Relay Llr, operates in the  fo l fon%ng  c i r c u i t :  

( 17) B,::i.t;cry, w i ~ d l a g  LYre r i g h t  outer 
make af CPr2 Isit cuter breaks - 

of Ex:*; uc6 4x;.r, r!ght breaks 01 
Fcr a% Rcr, break cf Lmr, l e f t  
outer r ~ k e  oi B c r ,  l e f t  make of 
Icr, g r s n i ~ d .  t 

tuft similiar to cfrcuit ( I f ) .  
./ 
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Relays Llr2 and L l r 6  transfer the cal l ing  and 
* 

called parties from the common circuit to the linlr circuit . 
operating ,,relay Lsr which completes a locking circuit  for 

Llr2 and Llr6. - 
. . When -Llr2 and Llrg operate, they open the circuit . % 

', 

for Asr which releases and In turn releases all relays of 
I 

the common circnft. When relay Lcr of the comokcircuit  
I;: - 

releases i t  opens the locking circuit for Clr2 alsd Clrg %' 

and t h e m  -relays release. 

Talkltng battery is supplied through the winding 

of r e l ay  L s r  and the conversation between the called and 

the call ing parties takes place, - - 
- When alter the cobversat4~n both pzrties release, 

r. 
relay Lsr releases and canses the  release of both relays 

If' the caalT.ed if:?e is found busy, relay 

R t r  will not operate as c i r c u i t  ( i l i ) , w i i l  be open at either 

F t r ,  Str or Llp. The rfnging eircnit (15) w i l l  a l so  be 

opened at either Ft r ,  Sty or L l r  and interrupted busy tone 

- WIPE be connected- to the callZ.rLg paitg.: 

(18) Ground, se-;sr;drry4winding' of the 
buzzer, r.brt=Zn-ndnctfve winding of' Dcr , 
rigkt cxto~..l?reak of Qir,  right make 
G- UCP,  i;r%ak of' R t p ,  rfght outer make 
of Rcrg break of Tgr, P MF condenser 
t o  the "an wire oZ the c a l l l n g  s t a t l o n  
loop. 
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The busy tone i s  interrnpted by relay D i r  as ex- 

pla  fned in paragraph ( 5.1.5) . On hearing the busy tone 

.the calling party should replace the receiver and may 

attempt t o  complete the connection a f t e r  a whlle. 
/ 

5.2 Out~cinrc C i t y  Call 

To i n i t i a t e  an outgoing e a l l  the local p a r t y  

removes the receiver and wafts f o r  d f a %  tone from the common 
b 

c i r en i t ,  The local party then depresses the transfer button 

causing the operation of  the differentially wound relay I&r 

from direc t  ground. 
?, 

If the f i r s t  trunk is found free, a c i r c u i t  is 

closed f o r  'operating relay R2lr:  

Battery, wfnding R l p r ,  l e f t  break 
of FCTT r i n h t  Inner break Cxm a 
rfghtAfhnerwmake of Rcr, r ighx k k e  
O T - ~ T ,  :'fght oilpter breaks of Bcr 
and Bbr, left break Aar, l e f t  make 
of Ler, ~srcgnd. 

Relay R l l r  'closes i r a u i t s  for all the Ft r  relays 

to  the CPr relays but only F-brz wiil operafe as fallows: 

(20) Ground, wfnding F t r 2 ,  r i g h t  middle  
make of R l y r ,  l e f t  outer make of 
Clr2, battery. 

Relay F t r2  transfers the locz; party's loop from 

the common c f rcu l t  t o  the f f r s i  tr-mk s f r c a i t  and relay 

T s l r  operates over the Z o n a l  loop, Belag. Tspr  operates 

Tbsr - which completes z L ~ c k f : ~ g  cj.rc-.uf't f o r  Ftr2: 

121) Ground, windfng of Ftr2,  l e f t  outer 
make cf F t r z ,  l e f t  outer break of 
F t r -  , r i g h t  m i d d l e  break of T r ~ r ,  
r f g h t  make Tbyr ,  battery. 
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Belay Tblr also completes !b c i r cu i t  t o  operate 

relay Tolr. When relay Tolr operates, it opens the oper- 

atfng circuit of Rllr and makes 'the Tirst trnnk busy for - 

other e q t g o b g  cal ls .  

5$2*2 First -h.unk Busa 

If. the first  trtlak is  found busy when the 

outgohg call is initiated, relay Tolr i s  found opesated 
'. 

and a t  i t s  left'  make transfers the circait t o  the second 
L .  

t r m k  causing the operatton of R4r as follows: 

(22)  Battery, windFag of Rlzr, break of 
T g r  , i b f  t make of Tolr , - r i g h t  . 

. inner break of  - C q r ,  right imer 
make of Rcr, r ight  make of Ixr 
r i g h t  outer breaks of Rcr and Bbr , 
l e f t  break, of-  Aar, l e f t  make of Lcr ,  
gllouaa, . C .  

. Relay B f 2 ~   complete.^ a circuit from the Str relays 
, .- 

t o  the Clr relays but only' S t ~ 2  w i l l  operate in the circuit: 

(23) Ground, windhag of Str2, rightmiddle 
- - make of R b r ,  l e f t  outer make of  'cIr2, 

battery. 

Relay Str2 transfers the  local party s loop from 
' 

the common c ircui t  t o  the second trunk circuit and' relay 

Tsar operates over the local  loop. Relay Tsar operates 

Tb2r which completes a lockbag c i rcn i t  for Stre: 

(24)  Ground, wFadiag of S t r p ,  l e f t  outer 
. make of S t p ~ ,  l e f t  outer break of 

S t r l e  rightcbreak of B a r 9  rfght 
make of Tbzr, battery. 

Relay Tb2r a l s o  completes a circuit t o  operate - - 

relay T02r. Relay To2r opens the operating c f P c u I t  of R b r  

and makes the second trunk busy f o r  outgoing calls. 



I f  both trunks8 are busy when an outgoing 

call is fnf i f a t e d y r e l a y  Tgr operates: 

(25) Bat t e ry ,  primary winding of T g r ,  
l e f t  make of UP rfghtr.fnner 
make of Ta.r r ,  l e j t  outer make 
of T o p ,  gFound. 

Relay Tgr locks over i ts  secondary winding 

to ground at the l e f t  make of Lcr and over i t s  r ight  make 

connects busy tone t o  the cal l ing party: 

(26) Ground, secondary w i n d i n g  of 
bslzzer non-inductive winding of 
Dor right outer break of Dir, 
,l/d ME' condens er , right make 
Tgy, P MF condenser t o  the "a' 
w9re of  the  oalPing par:kye s loop, 

The interruptions of the busy tone are 

produced by relay Dir from the l e f t  make as described in 

paragrriph 5.1.5. 

On hearfng the busy tone, the calling party 

should. replace the receiver and may attempt to complete the 

connections a f t e r  a whileD 

AssumSng that one of the t runks  is free, 

either relay Ftr2  or S'tr2 wfll operate and t ransfer  the 

calling party's l i n e  t o  the f'me t m . , c i r c u i t .  The c i rcui t  
4 

of Asr of the common circuit is %hereby opefied and the 

ccmmun circuit is released, 

5.2 5 LaLL -Q;3&qg5gLg..t&e E Z ~ l a i  

When the f i r s t  trunk is seized by a c e l  lfng 

papty relay Txxr I s  operated, 
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(27) Batf ery, secondary winding Tslr , 
primary nrinding of dif  f erenially 
wound relay Txp, r i g h t  make Ftr2;g. 
"aw wire of calling party's loop, 
ground on the Otbn wire a t  the 
transfer button, 

As soon as the transfer button is released, 

relay T s l r  i s  released and a c i r cu i t  i s  closed f o r  the 

operation of relay Lxlr: 

(28) ~ i t t e r y ,  l e f t  inner break of Bxlr, 
l e f t  break of Txlr, r i g h t  inner break 
of Lxlr, winding Lxlr, l e f t  make of  
Tblr, break of Phlr ,  ground, 

Whsn Lxlr operates i t  locks over i t s  right 

inner make, and the  non-inductive winding f Tolr t o  ba t t e ryo  

Over its left middle make i t  completes a c i r c u i t  t o  maintain 

Tolr operated. 

The c a l l  i s  originated a t  the exchange by a 

loop closed as follows : 

(29) "att wire of trunk l i n e ,  right inner 
make of Emir, l e f t  outer  make of 
Lxlr, 200" re ta rda t ion  coil, l e f t  - 
make of T s l r ,  r i g h t  outer  make of 
h l r ,  left inner make of Emlr, 'bN 
wfre of t m k  l i n e ,  

5.2,6 m P a r t p i a . 1  ?City Subsoribera s Number ..&-%- 

If the cen t ra l  o f f i c e  i s  automatic, the l o c a l  

party awaits d i a l  tone and nyon receiving f t he dials the 

number of the wanted subscriber, Relay Tslr follows the 

d i a l  impulses and repeats them t o  the cen t ra l  o f f i ce ,  Relay 

Tblr i s  a slow release relay and holds the circuf .t 8upfrig.- 
/ 

dialing While dialing ~mpulses are  being repeated, the 
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left make contact of T s l r  is shunted by a IMF condenser 

i n  series with the 100W hon-induc tfve winding of m y .  

If the-cent ra l  office i s  manual the city 

. operator requests thenecessary information from the call ing . 

party and completes the connection. 

5.2.7 Release of the Connection 

At the end of the conversation when the 

calling party restores his receiver the local loop  is 

opened, relay Tslr releases and in turn releases Tblr and 

Lxlr which opens the loop towards the cent ra l  office.  I f  
', 

the central off ice i s  automatic theconnection I s  released 

immediately. If  the central  o f f i ce  is manual a signal 
r 

indicating the end of the conversation i s  given, 

5.2.8 C a l l ~ & ~ a ~ b j - a a = R e s t r i c t e d  Party 
L 

If  a res t r ic ted  party endeavors t o  obtair, 

an outgoing c i t y  connection, relays F t r  and S t r  of the 

calling par t y g  s cannot operate and city connection 

is theref ore uniibtainable . , 
5.3 Incodng C i t y  C a l l  

5.3.1 IGS $ g n t a s q % z s m  

*hen a t m k  is seize8 at the c i t y  exchange 

the r eve r sa l  of polari ty 1x1 t h e  city exchange causes the 
I 

operation of r e l a y  B f i l r ,  

(30) Battery, I8bw wire of t m k  l e f t  
inner make of 'l3a1r9 right outer 
break. bf Lqr, winding Bhlr, ground, 



Over its make Bhlr operates Tolr whlch 

t ransfers the common c i r c u i t  lead from the f i r s t  trunk to 

the second trunk making the first tmurk busy to  outgoing 

calls. 

5.32 IncoMng Call S= 

The ~al1in.g s ignal  is given by 'ringing current 

applied t o  the l ine  causing relay Tclr t o  operate. 

Relay Cxlr operates i n  turn and locks i n  

the following circuit t 

(31) Battery, secondary winding C q r ,  l e f t  
inner make of C q r ,  lest break of Tblr, 
break of Thlr, ground. 

Relay Cxlr completes a c i r cu i t  to  r ing the 

cornman bell and a t the same t3 me operates relay Tgr which 

connects busy tone t o  the common c i rcu i t .  Should a local  

party be busy i n  a call back cormection, he i s  invited t o  , 

free the comon c i r cu i t  and permit the answering of the 

incoming c a l l .  

After each ringing period when re lay  Tclr 

releases a circuit i s  completed t o  the thermostatic relay Thp, 

(-3.2) B a t  tsry , winding = r , nan-induc t ive  
winding of Cblr rig& middle make of 
C a r ,  break of Tclr, g r a d ,  

I f  the c a l l  i s  ro t  axwered and is  given up 

a t  the c i t y  exchange, relay Thlr w i l l  operate and release 

C x p  freeing the c i r c a  t , 

5 0 3 0 3  R e w o  the g&lJJ 
A local  pa r ty  replys t o  an incoming c a l l  by 
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removing his recefver and depressing the tra-nsf er but ton. 

If the call i s  originated over the f i r s t  irmnlr, relay F t r  

of the ca l l ing  line is  caused t o  operate and transfers 

the calling l i n e  from the cornon circuit t o  the trunk 

cf r c u i t  , 

As soon as the trunk connection TS established 

and the loop i s  closed to  the exchange i n  circuit ( 29 ) ,  the 

ringing is tr ipped  and the through connection is established. 

The call may now be transf ered to' the 

wanted party as described in paragraph 5.5 

If the call is originated over the second 

trunk, relay Cxzrinstead of C q r  i s  found operated. R12r 

instead of Bllr operates when a local p a r t y  r e p l i e s  t o  

the c a l l  and connects thereby the answering party -to the 

second trunk even though the first trunk may be free a t  

this  time, 

The connection is established as previous,ly 

explained and relay ~ 3 ~ 2 %  releases as soon as 'Tb2r operates. 
\ 

5.4 Call * 

5.4.1 of a C a l l  

When a local party, during the course of -an 

exchange connection, desires to obtain information from another 

l o ca l  party he may place a *holdn on the t r i  and then s e t  up 

a loca l  c a l l ,  

/ 
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To es tablfsh a call back connection t h e  

l o c a l  party depresses the t ransfer  bdtton ass oclated w i t h  

his s e t .  By so doing he com\-ects a direct ground t o  the 

"b* wire, short-circuiting the secondary winding of Txlr 

( i f  the connection i s  over the f i r s t  t-) or  Tx2r (ff 

the connection is over the s econd trunk) , Relay Txlr 

operates over its primary winding In  serf  es with the 

secondary winding of Tslr. Relay Txlr operates A q r  : 

(33) Battery, left inner break of Bxlr, 
l e f t  make of m r ,  winding Aqr 
l e f t  inner make of - UZT, ground. 

When the transfer button is released relay 

Axlr locks in s.eries wlth Bqr: 

(34) Battery, windlrig Bx r, right outer  
$ make of Tolr l e f t  m ddle make of 

Axlrs winding gxlr, l e f t  inner make 
of Lxlr, ground. 

5.4.2 w i r q u i t  Free 

Relay Cblr operates i n  the following c i rcu i t :  

(35)  GrounA, left oua-e break of Cbpr , 
primary w1ndil;g Cblr, r ight  outer  
make of Bxlr; r i g h t  make of Tblr, 
battery, 

The local party's l i ne  1s now discsmected 
I .  

from the trunk m d  the trunk i s  held by the 20Cv retardation 

coif 2 

(36)  na* wire- of tnxlk, r ight  inner mekt 
of Emir, left outer make of Lxlr, 
2 0 0 W  retartiation coil, r i g h t  inner 
make of Bqr, ie?t inner make of 
mlr, wbn wire $f the trunke 



DRAWING: NS-3,800 

The local partyu s line c i r c u i t  i s  now 

connected t o  the cornon circnit: 
, 

(37) Uabt wire of local party's line, 
left inner make of F t r ,  2 W  
condenser, right outer make of 
Ax r, r ight  middle make of Cblr, 
~ a a  Mre of common circuit. "bt8 
wire of local partys s line, r i g h t  inn 
inner make of F t r ,  2 W condenser, 
right middle make of Bxlr, r ight  
inner make of Cblr, *bn wire of 
common circuito 

Relay Fcr of the cornon c i r c u i t  operates 

in the following c i r cu i t a  
6 .  

(38) Battery, right break of Lbr, 
windiw Fcr, left outer make of 
Cblr, gronnd. 

Relay Fcr locks to battery over its l e f t  

middle make, Over i t s  r i g h t  outer make Fcr  bridges the 
- 

break of Lsr and prepares the registering circuit for the , 

counting relays. Fcr also operates Lbr  and L c r  , 

~ e l a y  Rcr operates in circuit (5) and causes 

the operation of' the buzzer i n  c i r c u i t  (7). Dial tone is 

transmit.te6 t o  the ca l l ing  party over the wire of the 

common circuit and the 2 W condenser, 

On receiving dial tone the. local party dials 
! 

the number of the wanted party. The dial impulses are 

repeated by relay Tslr and canse the operation of the 

counting relays in the following c i rca i t :  



(39)  Ground, r ight  break of T s l r ,  r igh t  - 
outer make of Cblr, r igh t  outer 
break of  Cbzr, l e f t  break of b r ,  
right outer meke of Fcr, r ight  
outer break of Dcr, r ight  Inner 
breaks of Bbr and Bar, winding . 
Aar, battery. . . 

The couh.,ting relays are operated- i n  succession 
* < .  - Y 

i n  the same way as described i n  'paragraph 5.1.2. 

The connection i s  established i n  -the same way 
% 

as for  a local  call with the exception that talking bat tery 

for  the calling party i s  supplied from re lay  Tslr and for  

the called party %rom relay dsrb The trunk c i r cu i t  i s  

connected t o  the commbn c i r cu i t  over t w o  2 MP condensers 

as described in circui t  (37) , 

, I The r i g h t  middle break of Fcr opens the 

- operating c i r c u i t  of L l r  and prevents ft operation, 

When a t  the end of the c a l l  back connection 

tke local  party wlshes t o  re-establish the trunk connection, 

he momentarily depresses the s w i  tchhook causing the release 

of relay Tslr and Pblrd Relay LXIF is maintained operated 

i n  the f'olloning circuit: 
s 

(403 Battery, non-inductive winding of 
Tblr right . inner make of Lqr, 
wind1n.g Lxlr, l e f t  irmer make of 
m r ,  break 6f !l%plr, ground. 

Relay Lxlr maintains relap T o p ,  Axlr and 

Bxir operated whereas r e l a y  Cblr , controlled from Tblr , 
releases and i n  turn releases Fcr and the common c i r cu i t  

relays. When the swi  tchhook -is released, the loca l  party 
\ 

depresses the transfer button f o r  a second time operating 
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Txlr as previously described and releasing dxlr by short- a 

circuit ing its wlnding : 

(43.9 Ground left inner make of Blr,  
make. od Tqr, winding of A x p .  

Relay Bxlr remains operated from ground 

a t  Its l e f t  inner make under control of T q r ,  

When the transfer button is released relay 

Txlr releases and opens the circuit f o r  B x p  which also 

releases and re-es tablishes the trunk connection, The 

conditions of the circuit now are the same as before the 
.,, . * 

c a l l  back was made, 

If the common 24 dircni t  is engaged on a 

call back connection originated from the s econd trunk the 

operating ;$frcuit  of Cblr i s  opened a t  the l e f t  outer break 

of Cbzr, therefore Cblr cannot operate and busy tone i n  

connected to  the loca l  par ty  attempting the  call back: 

(42) Gromd, secondary winding of the 
buzzer , non-induc t l v e  winding of 
Dcr , r3.ght outer break of Dir, 
l i 1 0  condenser, l e f t  inner make 
of Cb2r, r igh t  outer make of A ~ l r ,  
2 MI? condenser, "a* wire of local 
party5 s loopp 

The busy tone serves as an indication to the 

local party tha t  the call back cannot be estaViishe8. 

When a l o c a l  party engage6 on a c i t y  connection 

desires to transfer the c a l l  to another l o ca l  pa r ty ,  he 
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es tablfshes a "call  back?? #as described in paragraph 5.4, 

If the called subscriber accepts the c a l l  and provided he 

is not restricted from exchange service, the transfer 
C 

takes place as described below, 
L 

When the call back connection has been 

established and the cal led party has replied, the calling 

party- depresses the transfer but ton, arithout having 

previously depresses the s w i  tchhook . Relay Trlr operates 

when the transfer button i s  depressed8 

(43) Battery winding Trlr right inner 
break o# A x p ,  lef t  middle make 
of Cblr, right inner make of Fcr ,  
make of Bsr, ground, 

It  should be noted that T r l r  w i l l  operate 

only ff the called party has answered whtch is indicated 

by the operatfon of relay ASP. Relay T r l r  locks under 

control of  Cblr and operates R l l r ,  Relay Rljr completes 

a circuit for operatfng F t r  of the called pardy3s line, A t  

the same time relay F t r  of the cailing l h e  releases 

i ts  locking circaid being opsned at the r i g h t  middle break 

When the transfer button i s  released relay 

Txlr  release^ and opens the c i r cu i t  to Bxzr which releases 

slcmly. The release of B a r  releases Cblr which opens the 

circuft  of Tqr. Relay' T r l r  in releasing opens the clircuit. 

for Rllr which releases s l ~ w l g ,  to insure that the locking 

c i r c u i t  for F t r  is closed befare f ts operating c i rcu i t  is opened. 



Relay Tsqr is re-operated from the cal led 

subscribers loop and Tbfr remains operated, 
/ 

. 
It should be noted that the release time 

of B q r  is sufficient t o  prevent an opening .d the 
r-4 

trmnk and release of the c i t y  connection. 

The conditions of the c i r cu i t  a f te r  the 

transfer are the same as before. The loca l  party is- ,j 
.,A * 

now connected t o  the c i t y  -and may in turn establ ish a call 
1 ' . 

back, and transfer the city connection= 

In case the c a l l  back connection has been established 
I 

to a local party that is restricted from c i t y  exchange 

service relay ~ t r ,  or Str ~3.11 not operate ;hen the calling -- -d Y 
i 

depresses the transfer button, When a local p a r t y  i s  - i 
rest r ic ted  from c i t y  exchange service the leads from relays k! 

7 T 

F t r  and Str of the restricted line t o  the corresponding 
- 

matre contact of R l l r  qr R i z r  are opened, 

Should a local party attempt t o  t ransfer  a c i t y  

exchange connectfun t o  a restricted p a r t y ,  relay Trlr i n  

operatfag opens the locking circui t  lor lpelay Ft r  of the 

ca l l i ng  party causing the release of F t r  and Tspr. Since no --- 7 
other F t r  relay operates ,. relay Tbrr w i l l  release anh free 
the trunk c i r cu i t  

I 

Clifton, B o J o  

d 
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