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TRUNK CIRCUIT 
TO CICNTRAL OFFICE 

A. CHANGED AND ADDED FUNCTIONS 

A.1 Flashes  t h e  trunk lamps on incoming c a l l s  and 
l i g h t s  them steady on a busy condition. 

B. CHANGES I N  APPARATUS 

B.l Added 

1 - R1603 Re;ay (Rl) Fig. C 
1 - R403 (W) " C 

D. DESCRZPTION OF CIRCUIT CHARGES 

D.l  Fig. C was added t o  provide f o r  f l a sh ing  t h e  trunk 
lamps on inooming c a l l s  and t o  l i g h t  than  stead^ 
on a busy condition. 

D.2 Note 114 was added. 

D.3 The (T) r e l a y  f o r  t h e  four th  t runk  was added. 

D.4 The cabling diagram was changed t o  provide f o r  
t h e  four th  trunk. 

A l l  o the r  headings under "Changesw, no change. 

1. PURPOSE OF CIRCUIT 

1.1 This c i r c u i t  i s  used t o  provide two-way aervioe 
between t h e  c e n t r a l  o f f i c e  and t h e  750A P.B.X. 

2. WORKING LIMITS 

2.1 S t a t i o n  

Wximum res i s t ance  pe r  conductor 10 ohms 
Minimum insu la t ion  res i s t ance  
Manual ar?d Panel Areas 20,000 rn 
Step-by-step Areas 30,000 " 
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2.2 Trunk 

Maximum Conductor Loop Resistance 750 ohma 
Minimum Insulat ion Resistance 
Manual and Panel Areas 20,000 " 
Step-by-step Areas 30,000 " 
Maximum Resistance of Conductor be- 

tween (Rl) relay and each (trunk) 
Lamp 5 " 

Maximurm Resistance or Conductor from 
each appearance o r  (trunk) lamps 
t o  ground 2.5 w 

3.01 To connect t h e  s t a t i o n  t o  a  trunk i f  the  trunk i s  
i d l e  when a trunk key i s  operated. 

3.02 To re turn  busy tone t o  t h e  s t a t i o n  i f  the  trunk, 
on which the  key is depressed, is busy. 

3.03 When provided f o r ,  t o  allow a par t i cu la r  s t a t i o n  
t o  connect t o  a  busy trunk. 

3.04 To connect a  holding condition t o  the  t runk when 
the  hold key a t  the  s t a t i o n  is  depressed. 

3.05 To remove the  holding condition when t h e  trunk is 
reseized by a  s ta t ion .  

3.06 To give an audible s igna l  on an inward c a l l  from 
oentral  off ice. 

3.07 To give a  steady o r  f lashing visual  s igna l  when 
required on an inward c a l l  from cen t ra l  off ice.  

3.08 When t h e  cen t ra l  o f f i c e  is  equipped with machine 
ringing and the  visual  s ignal  is provided, t o  
give a  steady o r  f lashing visual  s igna l  during 
ringing and s i l g n t  periods. 

3.09 To extinguish t h e  visual  s igna l  and s top t h e  
audible s igna l  a f t e r  the c e n t r a l  o f f i c e  c a l l  is 
abandoned o r  a f t e r  it is answered. 

3.10 To normally connect the  s t a t i o n  t o  the l i n e  and 
l ink  c i rcu i t .  

3.11 To indicate  t o  t h e  l i n e  c i r c u i t  tha t  a  t runk c a l l  
is being made so  t h a t  the  l i n e  c i r c u i t  may be cu t  
off  from the  s ta t ion .  

3.12 To r e s t r i c t  any s t a t i o n  from making outward c a l l s  
on any trunk when required. 



3.13 To provide means t o  increase t h e  charging r a t e  
when the trunks a r e  i n  use. 

3.14 To give a steady v i sua l  s igna l  when the  trunk is 
busy. 

4. CONNECTING CIRCUITS 

4.1 750A P.B.X. s t a t i o n  c i r c u i t .  

4.2 750A P.B.X. l i n e  and l i n k  c i r c u i t .  

4.3 750A P.B.X. tone, r inging alarm and common timing 
c i r c u i t .  

4.4 P.B.X. emergency t r a n s f e r  key c i rcu i t .  

4.5 Standard l i n e  c i r c u i t s  a t  manual, panel o r  step- 
by-step cen t ra l  off  ices. 

4.6 750A P.B.X. power charge and discharge c i r c u i t .  

DESCRIFTION OF OPERATION 

5. OUTWARD CALL TO CENTRAL OFFICE 

5.1 Non-Restricted Lines 

On a non-restricted l i n e  "Xn wiring, Fig. 1 w i l l  
be used. When one of t h e  trunk keys a t  t h e  s ta-  
t i o n  i s  operated, t h e  "RRn lead and lead "YYn, 
"BBn, *WR o r  "Yn depending on which trunk key is 
depressed, a r e  connected together through a re- 
s is tance a t  the s ta t ion .  Relay (T) i n  the trunk 
then operates, but relay (A) w i l l  not receive 
suf f ic ien t  current t o  operate. Relay (T) oper- 
a t e s  the (C) relay and grounds the  "SW lead t o  
the l i n e  and l ink  c i r c u i t  i n  order t o  cut  off t h e  
t i p  and r ing  of the  l i n e  c i r c u i t  from t h e  s tat ion.  
Relay ( C )  locks i n  s e r i e s  with t h e  (LO) relay,  the 
(ID) re lay  operating t o  open t h e  bat tery from the  
(C) relay operating c i r c u i t  and from a l l  of the  
other  (C) relays t h a t  a re  connected t o  t h i s  trunk. 
This prevents any o ther  s t a t i o n  from being con- 
nected t o  t h i s  trunk. Relay (ID) also opens the  
(R) re lay  and the (A) subset from across the  
trunk, and operates the  (K) re lay  Fig. 4 thru the  
(P) o r  (3) windings o r  the (K1) re lay  Fig. 5 o r  
the  (BU) relay e s  the  case may be, which grounds 
t h e  "CTw lead t o  the  "Power Charge and Discharge 
Circui tsR.  The (BU) re lay  i f  provided a l so  l i g h t s  1 
the  trunk lamps steady a s  a busy indication. Re- 
l a y  (C) connects the  t i p  and r i n g  of the s t a t i o n  1 
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t o  the  trunk, prepares the holding c i r c u i t  and 
opens the  "BT" lead and the  ground which were 
connected t o  the s t a t i o n  by the  operation of t h e  
(T) relay. The purpose of connecting t h e  "BTw 
lend and ground t o  t h e  r ing  and t i p  of the  sta- 
t i o n  w i l l  be described l a t e r .  The s t a t i o n  is now 
connected t o  the cen t ra l  o f f i c e  and t h e  c a l l  is 
extended i n  t h e  usual manner. 

5.2 Restricted Lines 

I f  a s t a t i o n  i s  t o  be r e s t r i c t e d  from making out- 
ward central  o f f ioe  c a l l s  "Y" wiriw, Fig. 1, is  
used instead of "X" wiring. The operating ground 
f o r  the  (C) relay w i l l  then be disconnected so 
t h a t  when a s t a t i o n  operates the  trunk key relay 
(T) w i l l  operate, but re lay  (C) w i l l  not operate. 
Relay (T) w i l l  connect busy tone t o  t h e  s t a t i o n  
i n  the same manner a s  described i n  sect ion 8.1 
f o r  oonnecting t o  a busy trunk. 

6. INWARD CALL FROM CENTRAL OFFICE 

6.1 Operation with Machine Ringing 

The trunk is arranged so t h a t  on machine r inging 
from cen t ra l  o f f ioe ,  the lamp, Pig. 3, w i l l  f l a s h  
or  remain l ighted steady a s  long a s  the  cen t ra l  
o f f i c e  is ringing and w i l l  be extinguished when 
the cen t ra l  o f f i c e  abandons t h e  ca l l .  Relay (R) 
operates when r inging current is applied t o  t h e  
trunk, operating re lay  (Rl) F i  . B or  C which 
locks under control of the  ( L O 7  re lay  t o  a ground 
on t h e  "LI(" lead i n  t h e  tone, ringing and alarm 

. c i rcu i t .  Relay (Rl) a l s o  grounds the "RlW and 
"ST" leads t o  t h e  tone, ringing and alarm c i r c u i t  
i n  order to s t a r t  a tbning chain i n  tha t  c i r c u i t  
which w i l l  hold t h e  (Rl) relay operated and con- 
nects  the  subset i n  Fig. A - 1  o r  the  buzzer i n  
Fig. A-8 t o  the tone, r inging and alarm c i rcu i t .  
The (Rl) re lay  Fig. B a l so  l i g h t s  the trunk lamp 
steady i f  provided and the (Rl) re lay  Fig. C 
operates t h e  (BU) re lay  which connects t h e  lemp 
t o  the tone, ringing, alarm and comon timing cir- 
c u i t  f o r  f l ash ing  the  lamp. The (BU) re lay  a l so  
closes  t h e  "CT" lead from ground t o  t h e  power 
charge and discharge c i rcu i t .  Relay ( R )  a l so  
grounds t h e  "Rw lead t o  the  tone, r inging and 
alarm c i r c u i t  t o  control  the  timing relays. D u r -  
ing t h e  s i l e n t  period t h e  timing c i r o u i t  just 
mentioned w i l l  hold the  (Rl) re lay  locked u n t i l  
it is again held from t h e  (R) relay. If t h e  c a l l  
ehould be shandoned before it is  answered, the 
trunk lemp w i l l  f l a s h  o r  remain l ighted u n t i l  t h e  



t iming c i r o u i t  opens t h e  ground from t h e  uLgu 
l ead  t o  r e l e a s e  t h e  (Rl)  r e l ay .  While t h e  (R) re- 
l a y  is opera ted ,  a r e l a y  i n  t h i s  l a t t e r  c i r c u i t  
is opera ted ,  which oonnects r i ng ing  c u r r e n t  from 
t h e  P.B.X. continuous r i n g i n g  supply t o  t h e  sub- 
s e t ,  causing t h e  a s soc i a t ed  r i n g e r  t o  opera te  a s  
long a s  t h e  (R) r e l a y  is operated.  When t runk  
lampa a r e  provided, t h i s  subset  may be  omit ted ,  
and a oonnnon aud ib l e  s i g n a l ,  shown i n  t h e  tone  
r ing ing  and alarm c i r c u i t ,  w i l l  be provided. To 
answer a o a l l  from any s t a t i o n ,  t h e  t runk  key is 
opera ted  and the  r e c e i v e r  moved from t h e  switch- 
hook. Relays (T ) ,  (0) and (LO) now ope ra t e  a s  
descr ibed i n  paragraph 5.1. Relay (LO) opens t h e  
(R) r e l a y  from a c r o s s  t h e  t runk  and r e l e a s e s  r e -  
l a y  ( R l ) ,  ext inguishing t h e  t runk lamp. Ringing 
is  t r i pped  a t  t h e  s t a t i o n .  

If a c a l l  i s  answered by a s t a t i o n  which is  r e -  
s t r i c t e d  from making outward c a l l s ,  "YW wir ing,  
Fig. 1, is provided and i n  t h i s  ca se  t h e  ground 
f o r  t h e  (C) r e l a y  is  suppl ied  by t h e  (R l )  r e l ay .  
When t h e  (LO) r e l a y  ope ra t e s ,  it a l s o  grounds t h e  
(D)  r e l a y  a s  t h e  (R l )  r e l a y  w i l l  then r e l ea se .  

6.2 Operation wi th  Manual Ringing 

When manual r i n g i n  is  suppl ied  from c e n t r a l  
o f f i c e ,  t h e  (TRUNK7 lamp w i l l  not  be cont inuously  
f l a s h i n g  o r  l i g h t e d ,  bu t  w i l l  remain f l a s h i n g  o r  
l i g h t e d  u n t i l  ground is opened from t h e  (LK) lead  
by t h e  "Tone, Ringing Alarm and Common Timing C i -  
c u i t u .  The r e s t  of t h e  ope ra t ion  is  t h e  same a s  
descr ibed i n  paragraph 6.1. 

7. TRANSFERRED CALLS 

7.1 Holding 

I n  o rde r  t o  t r a n s f e r  an  outward o r  an inward c a l l ,  
t h e  hold key a t  t h e  s t a t i o n  is  operated.  This  
s h o r t - o i r c u i t s  a r e s i s t a n c e  loca t ed  i n  t h e  s t a -  
t i o n  e uipment which is i n  s e r i e s  with t h e  (H) 
and (T? r e l a y s ,  a l lowing suff  i c i e n t  cu r r en t  t o  
f low t o  ope ra t e  t h e  (H) r e l ay .  The (H) r e l a y  
ope ra t e s  r e l a y  (HI.) Fig.  3. Relay (K1) locks  t o  
t h e  (LO)  r e l a y ,  b r idges  t h e  ( U )  r e l a y  ac ros s  t h e  
t r u n k  t o  hold t h e  t runk  and opens t h e  t i p  toward 
t h e  s t a t i o n .  Relay (H.?.) ope ra t e s  under t h i s  con- 
d i t i o n ,  ope r s t i ng  r e l a y  (H4), which opens t h e  
r i n g  of t h e  t runk  t o  t h e  s t a t i o n  connects t h e  
non-inductive winding of t h e  ( ~ 3 1  r e l a y  i n  s e r i e s  
w i th  t h e  secondary winding of t h e  (H2) r e l a y  
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across the  trunk and places a ground t o  the "RSn 
lead so t h a t  r e s t r i c t e d  l i n e  may pick up a held 
ca l l .  'When t h e  s t a t i o n  hangs up or operates the  
(L) key, re lays  (C), (TI, ( L O ) ,  (H) and ( H l )  re- 
lease. The connection is held a s  the  resis tance 
of t h e  secondary winding of re lay  (H2) and the  
non-inductive windings of re lay  (H3) is not suf- 
f i c i e n t  t o  give a disconnect a t  the cen t ra l  
office. The s t a t i o n  now d i a l s  loca l ly  and in- 
forms another s ta t ion  t h a t  a c a l l  is waiting on 
the trunk. 

7.2 Seizure 

When the same s t a t i o n  o r  any other  s t a t i o n  
operates the t runk key for  t h i s  trunk operating 
the (T) , (C) and (ID) relays,  re lay (H3) is  con- 
nected i n  se r ies  with the s t a t i o n  and operates. 
Relay (H3) shor t -c i rcu i t s  re lay  (H2) releasing 
it. Relay (HZ) releases  re lay  (H4) reconnecting 
the  r ing  of the  trunk to the r i n g  of the  s tet ion.  
Relay (H4) shor t -c i rcu i t s  re lay  (H3) which re- 
leases;  the  trunk is then connected f o r  talking. 

I f  the s t a t i o n  which has answered the  transferred 
c a l l  is  r e s t r i c t e d  from outward c a l l s ,  the  (C) 
re lay  associated with t h i s  s t a t i o n  w i l l  operate 
from ground on the (H4) relay, and w i l l  be held 
t o  ground on the  (LO)  re lay when it operates. 

8.1 Busy Trunk 

Wnen a trunk is busy and another s t a t i o n  attempts 
t o  c a l l  cen t ra l  o f f i c e  on the busy trunk, the  ( T )  
re lay associated with t h e  ca l l ing  s t a t i o n  on t h i s  
trunk o erates .  However, since the trunk is busy 
the (L47 relay which is  common t o  a l l  of the t- 
(C) re lays  w i l l  be operated and the operating 
ba t te ry  f o r  a l l  of the (C) relays w i l l  be opened, 
thus preventing the second (T) re lay  from operat- 
ing the  (C) relay. With the (T) relay operated 
under t h i s  condition, t h e  busy tone lead "BT" t o  
the tone r inging and alarm c i r c u i t  is connected 
i n  s e r i e s  with the  s t a t i o n  through ground on t h e  
(T) relay. This s t a r t s  the  busy tone c i r c u i t  and 
gives an indicat ion t o  the c a l l i n g  s t a t i o n  t h a t  
the  trunk is busy. 

8.2 Secrecy 

The trunks a r e  normally arranged f o r  secrecy. 
However, i f  i t  is desirable  t o  allow a par t i cu la r  



s t a t i o n  t o  connect t o  any one of  t h e  t runks ,  
even. though it i s  busy. t h i s  may be accomplished 
by a s l i g h t  change i n  wir ing a t  the  ( C )  r e l a y  
which w i l l  permit t h e  (C )  r e l a y  t o  ope ra t e  i n  any 
case  even though t h e  (LO) r e l a y  is a l r eady  oper- 
ated.  

8.3 Release from Cen t ra l  Of f i ce  

I f  t h e  t runk  i s  i n  t h e  holding condi t ion,  t h a t  
is, wi th  t h e  (HZ) r e l a y  bridged ac ross  t h e  t runk  
and t h e  connection is  broken a t  t h e  c e n t r a l  
o f f i c e ,  t h e  (HZ) r e l a y  may r e l e a s e  and r e s t o r e  
t h e  t runk c i r c u i t  t o  normal. 
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