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A. l  Provides f o r  f lashing the trunk lampa on incom- 
ing ca l la .  I 

B. CHANGES IN APPAWI!lE I 
8.1 Added I 

1 - 8575 Relay (I,!?) I 
D. DZSCkXPTION LP CIRCUIT CHANGES I 

D . l  The X575 relay (LF) and W wiring was added t o  
provide f o r  f lashing the trunk lamps on incoming 
ca l l s .  I 

D.2 The r a t i n g  was changed from A, T. & T. Co. 
Standard t o  Mr. Disc. I 
A l l  o ther  headings under "Chaqgerw, no change. 

1. PURPOSE OF CIRCUIT 

1.1 This c i r c u i t  provides d i a l  tone, busy t o m ,  
audible r inging tone, interrupter  ringing current 
a t M n g  c i r c u i t  f o r  the  trunk visual aignals,  
and audible and viaual alann signal6 f o r  the 750A 
P.B.X. 

2. WORKING LIMITS 

8.1 Maximum conductor loop resistanoe of ringing 
lead8 t o  oentral  off ice,  650 ohw. 
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2.2 Maximum external c i r c u i t  loop f o r  (BY) re lay,  
430 ohms. I 

3. PmVCTIQNS 

3.01 To provide d i a l  tone. 

3.02 To provide l i n e  busy tone. 

3.03 To provide a l l  trunks busy tone. 

3.04 To provide a l l  l i n k s  busy tone. 

3.05 To provide audible ringing tone. I 
3.06 To interrupt  continuous ringing current from the 

cen t ra l  o f f ice  o r  from t h s  ringing machine and t o  
furnish interrupted ringing with s i l e n t  period 
bat tery t o  the l i n k  circui ts .  

3.07 To give an audible and visual  alarm when a c i r -  
c u i t  fuse operates. 

3.08 To give an audible and visual  alarm when there is 
trouble i n  the  power c i r c u i t .  I 

3.09 To extend the alarms t o  the  central  o f f i c e  when 
required. I 

3.10 To provide means f o r  cu t t ing  off the audible 
alarm signal manually. I 

3.11 To provide means t o  hold the trunk c i r c u i t  visual  
s ignals  operated during the s i l e n t  in te rva l  of 
oentral o f f ice  machine ringing and t o  release 
them if the  c a l l  is abandoned. 

3.12 Provides f o r  f lashing the trunk lamps on incoming / 
ca l l s .  I 

I 

4. comCTIii0 CIRCUITS 

4.1 7501 P.B.X. l i n e  and l i n k  c i rcu i t s .  

4.2 750A P.B.X. trunk c i rcu i t s .  

4.3 7501 P.B.X. e ta t ion  c i rcu i t s .  

4.4 750A P.B.X. power charge and discharge c i rcu i t .  

4.5 Extension alarm c i r c u i t  a t  cen t ra l  office. 

4.6 Ringing leads c i rcu i t .  



DESCRIPTION OF OPERATIaW 

5. RINGING AND COMMON TIMLI CIRCUIT - FIGURE 1 

When a l i n k  c i r c u i t  connects ground t o  the "RSW 
lead the "BW relay is energized on its primarg 
winding i n  s e r i e s  with the  (B) and ( D )  resistances 
under control  of the (A) relay. The secondary 
winding of the (B) relay is a l so  energized momen- 
t a r i l y  while the ( 0 )  oondenser charges i n  se r ies  
wlth t h a t  winding of the relay and tbe (A) and 
(C) resistances. As the momentary current i n  the  
secondary wlnding of  the (B) re lay  opposes the 
ourrent i n  the primary winding, the re lay  does 
not operate u n t i l  the (G) oondenser i s  charged. 
The operation of the (B) relay operates the  (A) 
relay which reverses  the current through the pri- 
mary winding of the (B) relay and reverses the 
charge on the  (0)  condenser. The charging cur- 
rent  of the (G) condenser, whioh is  now i n  the 
opposite direct ion t o  t h e  previous charging cur- 
ren t ,  energizes the secondary winding of the (B) 
relay and the  relay does not release u n t i l  the ( 0 )  
condenser is  charged. The release of the (B) re- 
l a y  releases  the ( A )  re lay which reverses the c u p  
rent  through the  prlmary winding of the i B )  relay 
and again reverses the charge on the ( G )  oonden- 
ser.  The above cycle is then repeated a s  long a s  
ground i s  maintained on the wRSw lead. If "V 
apparatus and w i r i  is used the  operation and 
releasing of the (3 relay operates and releases  
the (LF) re lay  which f lashes  the  trunk lamps on 
incoming ca l l s .  Grounds on the *RSw lead a l so  
operates the (R) relay which oonnects ringing o w  
rent  and ground t o  the "hP and *NW leads, respec- 
t ive ly ,  of  the l i n k  c i rcu i t s .  

The f i r s t  o erat ion,  of the  ( A )  re lay a l s o  oper- 
a t e s  the relay which locks t o  the  ground on 
the *RSw lead. The (2)  relay does not operate a t  
t h i s  time a s  its winding is short c i rcui ted 
through a f r o n t  oontact on the ( A )  relay. When 
the (A) relay releases it removes the short c i r-  
c u i t  from the ( 2 )  r e l a  and t h a t  relay operates. 
The second time the  (AT relay operates it releases  
the  (W)  re lay  which operates the  ('a) relay. ':'hen 
t h e  ( A )  re lay releaser  the  second time it releases 
the  (2) relay whioh operater the  (21) re lay  by 

750A - Tom, RINGIIJD, &ARM, 
d I D  C0-N TIMING CIRCUITS 



removing the  short  c i r c u i t  from i t s  winding. The 
operation of the (Zl) relay releases  t h e  ( R )  re- 
l a y  whioh disconnects ringing current from the 
l i n k  and connects t r ipping bat tery t o  t h e  l ink.  
The th i rd  operation of the (A) relay reoperates 
the (W) relay. On the  t h i r d  release of the  ( A )  
relay the (2 )  relay operates and on the fourth 
operation 3f the ( A )  r e lay  the (W) relay releases, 
re leasing the  (W1) re lay  by short c i r c u i t i n g  it 
under control  of f r a n t  contacts  on the ( Z )  and 
(21) relays. The re lease  of the ( W l )  relay oper- 
a t e s  the (Y12). The four th  release of the (A) re- 
l a y  re leases  the  ( 2 )  relay which releases  the 
(22) relay. The release of the (21) re lay  oper- 
a t e s  t h e  (22) relay by removing the short  c i r c u i t  
from its winding. The f i f t h  operation of the  (a) 
re lay  operates t h e  ( W )  re lay which operates the  
('a) relay under control  of t h e  (22) re lay  from 
ground on a back contact of the ( 2 )  relay. The 
f i f t h  release of the ( A )  re lay operates t h e  ( 2 )  
relay which operates the (21) relay. The s i x t h  
ogeration of the ( A )  relay re leases  the (W) relay 
which releases  the ( W l )  relay. The re lease  of 
the (W1) relay releases  the (h2) relay. The 
s i x t h  release of the ( A )  r e lay  releases  the ( 2 )  
relay which releases  the  (21)  r e l a  The release 
of the (Z l )  r e l a  re leases  the  (ZZT'relay. With 
the  ( Z l )  and (3zT relaye released the (R) relay 
again operates t o  connect ringing t o  the l i n k  
c i rcu i t .  The same cycle of operations w i l l  be re- 
peated, the (R) re lay  operating and releasing the 
supply interrupted r inging current and audible 
ringing tone t o  any l i n k  a s  long a s  und is 
connected t o  the "RSn lead. The (AR$Ovacmun tube 
is  used t o  provide the  audible ringing tone. In 
order t o  keep the trunk lamps functioning during 
the  s i l e n t  in te rva l  of c e n t r a l  o f f ioe  machine 
ringing, ground is maintained on the  "LP lead a s  
roiiows: 

On a c a l l  from oentral  off ioe,  ground which is 
connected t o  the "Rn lead by the trunk c i r c u i t  
during the  ringtng period operates the (UK) relay. 
The operation of the (LK) relay ( a )  operates the 
buzzers o r  subsets (B) to indicate  t h a t  a trunk 
is being cal led,  ( b )  connects r inging current t o  
the "58" lead which o o ~ e c t s  to  t h e  trunk c i m u i t ,  
and ( c )  opens the o e ra t ing  and locking c i r c u i t s  
of the  (W9) and (W47 relays. Ground is a l s o  con- 
nected t o  the *XU* lead by the t runk c i r c u i t  but 
this ground is ineffect ive a t  t h i s  tlme. Ground 
which l a  connected t o  t h e  *STw lead by the  trunk 
c i r c u i t  s t a r t s  the in te r rup te r  relays (A) and (B) 
which function a s  previously described. Ground 



from the back contact of the (24) relay the ''Li 
lead holds the relay and lamp i n  the  trunk locked 
~t the end of the central  o f f ice  ringing period, 
the (LK) relay releases  closing a c i r c u i t  t o  
operate the (83) relay from ground on the 'lR1" 
lead provided the (2) relay is operated a t  t h i s  
time. The posi t ion of the (Z) relay a t  t h i s  time 
depends on the  time when the ( A )  and (B) relay* 
begin to function. These m y  have been s ta r ted  
by ground on the *STm lead when central  o f f ice  
ringing s ta r ted  or  may have s ta r ted  from a ground 
on t h e  mRSu lead from a l i n k  c i r c u i t ,  ae  described 
above. iihen the (Z) relay does operate howver, 
the  (Y&) re lay  o e ra tes  and when the (21 relay 
releases  the  (Z3f relay operates. The next oper- 
a t ion  of the  (2 )  relay releases  the  (Hz) relay. 
The release of the (h3) relay operates t h e  (W4) 
relay. When t h e  (2 )  relay re leases  it releases  
the (23) relay which operates t h e  (24) relay. 
The next operation and release of the ( 2 )  relay 
opezates the (;13) and (24) re lays  a s  before and 
the  next operation of the (2)  relay releases  the 
(X3) relay which releases  the  (W4) relay. With 
the (W4) relay released and the  (24) relay oper- 
ated, ground is  opened from the lead. How- 
ever, the time elapsed between the release of 
re lay  (LK) and t h e  opening of the ground on the 
"UP lead w i l l  be suf f ic ien t  t o  cover the s i l e n t  
period of the central  o f f ice  machine rlnging. 
When the eecond ringing period is s ta r ted  the 
(LK) relay is reoperated which opens the operating 
and locking c i r c u i t s  t o  the (X3), (Z3), (iv44) and 
(Z4) relays,  restor ing them t o  normal. I n  the 
event tha t  the c a l l  bas been abandoned the opening 
of the ground to the "LIC lead w l l l  relealre the 
relaye i n  the trunk and res to re  t h i s  c i r c u i t  t o  
normal. 

6. TONE CIRCUIT - FIGURE 2 

6.1 D i a l  Tone 

When ground is conmoted t o  the "DTSW lead by the 
l i n k  o i rau i t  tb (T) re lay  operates and releases  
on i t 6  "P* winding i n  a self-interrupted c i rcu i t .  
The *SR winding of  the  (T) relay w i l l  then have a 
tone induced i n  it which dl1 be transmitted t o  
the l l n k  through the  (B) and (H) oondensers and 
the  (B) r e p s t i n g  c o i l  over the *DT" lead. 
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6.2 Line Busy 

On a  c a l l  t o  a  busy l i n e ,  lead "BTSm is grounded 
by t h e  l i n k ,  causing t h e  ( T l )  r e l a y  t o  operate.  
The operat ion of t h e  ( T l )  r e l a y ,  ( a )  ope ra t e s  t h e  
i n t e r r u p t e r  r e l a  s ( A )  and (B) , ( b )  ope ra t e s  t h e  
(T) r e l a y  and ( c j  c l o s e s  a  c i r c u i t  t o  the  *BTW 
lead  from the  secondary winding of  the  (T)  r e l a y  
through a  contact  on t h e  ( A )  r e l ay .  The ( A )  re- 
l a y  ope ra t ing  and r e l e a s i n g  i n t e r r u p t s  t h e  tone 
suppl ied  by the  secondary winding of the  (T) r e l s y  
t o  t h e  l i n k  c i r c u i t  d i r e c t  o r  by ope ra t ing  and r e -  
l e a s i n g  t h e  (LF) r e l a y  which provides t h i s  func- 
t i on .  

6.3 Trunk Busy 

Vihen a  s t a t i o n  s e l e c t s  a busy t runk,  ground is 
connected t o  the  "BT" lead by the  t runk  c i r c u i t  
ope ra t ing  the  (BY) r e l a y  which ope ra t e s  t h e  ( ~ l j  
re lay .  The ( T l )  r e l a y  then s t a r t s  t he  tone r e l a y  
and i n t e r r u p t e r  c i r c u i t  a s  descr ibed above t o  
supply busy tone through t h e  ( A )  condenser t o  the  
t r u n k  c i r c u i t  over the  "BT" l ead .  

6.4 A l l  Links Busy 

When a l l  l i n k s  become busy, ground is connected 
t o  the  "LB" l ead ,  ope ra t ing  t h e  (LB) re lay .  The 
operat ion of the  (LB) r e l a y  connects ground t o  
t h e  ( T l )  r e l a y  and busy tone is  supplied a s  be- 
f o r e  through t h e  (D) condenser t o  one winding of 
the  (A) r epea t ing  c o i l .  The tone is then induced 
i n  t h e  o the r  winding and is  connected t o  t h e  l i n e  
c i r c u i t s  over l ead  "LGn. 

7. ;ILARK CIRCUIT - FIGURE 3 

When a  l i n k  fuse  opera tes ,  b a t t e r y  i s  connected 
through t h e  ( A ) ,  (B) o r  ( C )  f u se  t o  t h e  "Fl", "FZ", 
o r  "F3" l ead  according t o  which f u s e  has been 
operated. Ba t t e ry  w i l l  then be connected by the  
l i n k  c i r c u i t  t o  t h e  "AL" lead o f  t h i s  c i r c u i t ,  
ope ra t ing  t h e  (F )  re lay .  The operat ion of  t h e  (F )  
r e l a y ,  ( a )  l i g h t s  t h e  ( F )  l a p s  t o  give a  v i s u h l  
alarm, ( b )  ope ra t e s  the  ( A )  subset  t o  g ive  an  
audible  alarm, ( c )  connects l eads  ":!iCTW and "VCR" 
together  i n  o rde r  t o  g ive  an a larm i n  the  c e n t r a l  
o f f i c e  and ( d )  connects ground t o  the  "CT" lead 
i n  o rde r  t o  s t a r t  t he  r ing ing  machine. 



Ir the (A), (B) o r  ( C )  fuse in lead wF1", "F2", 
o r  "F3", operates a f t e r  the corresponding l i n k  
fuse has operated, bat tery w i l l  be connected t o  
the (F)  relay,  operating it and giving an alarm. 

The ( A )  key is  provided i n  order t h a t  the ( A )  sub- 
s e t  may be silenced. The operation of the (A)  
key operates t h e  (CO)  r e lay  which locks under 
control  of the (F) relay and disconnects r inging 
current from the subset. The alarm lamp w i l l  
remain l ighted and the alarm leads t o  cen t ra l  
o f f i c e  w i l l  remain closed u n t i l  t h e  operated fuse 
is  removed. Battery f o r  the (F)  lamp and t h e  
(CO) relay is provided over the "BB" lead. 

If a fuse other  than a l i n k  c i r c u i t  fuse operatee 
the (F) re lay  operates and functions a s  described 
above. I f  trouble occurs i n  the charge and d i s -  
charge c i r c u i t ,  ba t te ry  is connected t o  the "POw 
lead and a l so  causes the (F)  relay t o  operate. 

I f  the (D) fuse a l s o  operates no alarm is given. 

l j  

j i  
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