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TONE, RINGING AND ALARM CIRCUITS , 
AND COMMON TlMING CIRCUIT 

CHANCES 

D. DESCRPTION OF CIRCUIT CHANGES 

D . l  Tracing redrawn because of worn condition. 

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

1. PURPOSE OF CIRCUIT 

1.1 This c i r c u i t  provides d i a l  tone ,  busy tone,  aud- 
i b l e  r ing ing  tone,  i n t e r r u p t e r  r ing ing  cu r ren t ,  a  
t iming c i r c u i t  for  the t runk v i s u a l  s i g n a l s  and 
audible  and v i s u a l  a larm s i g n a l s  f o r  t h e  750A 
P.B.X. 

2. WORKING LIMITS 

2.1 Maximum conductor r e s i s t a n c e  of  r ing ing  l eads  t o  
c e n t r a l  o f f i c e  650 ohms. 

2.2 h x i m u m  e x t e r n a l  c i r c u i t  loop f o r  (BY) r e l a y  430 
ohms. 

3. RTNCTIONS 

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  t runks  busy tone .  

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

3.05 To provide aud ib le  r ing ing  tone. 

3.06 To i n t e r r u p t  continuous r i n g i  curr'ent from t h e  
c e n t r a l  o f f i c e  and t o  furnlshll(qnterrupted r i n g i n g  
with s i l e n t  per iod b a t t e r y  t o  t h e  l i n k  a i r c u i t s .  

. C"-66161-01 
Page 1 

750.4 - TONE, RINGING, ALAZi6, 
AND COMMON TI.MIXC CIRCUIT 



3.07 To give an audible and visual  alarm when a cirouit 
fuse operates. 

3.08 To give an audible and v i sua l  alarm when there  is  
trouble i n  the power o i rcu i t .  

3.09 To extend t h e  alarms t o  tho cen t ra l  o f f i c e  when 
required. 

3.10 To cu t  o f f  the audible alarm s igna l  manually. 

3.11 To provide means t o  hold tho tnurk o i r c u i t  visual  
s igna ls  operated during the s i l e n t  i n t e r v a l  of 
cen t ra l  o f f ice ,  machine r inging and t o  re lease  
them i f  t h e  c a l l  i e  abandoned. 

3.12 Provides f o r  f lashing the trunk l m ? s  on i n o d n g  
c a l l s .  

4. CONNECTING CIRCUITS 

4.1 750A P.B.X. l i m  and l ink  c i r o u i t .  

4.2 750A P.B.X. trunk a i rou i t .  

4.3 750A F.B.X. s t a t i o n  c i r c u i t .  

4.4 750A P.B.X. pcuer o i r c u i t .  

4.5 Alarm c i r c u i t  a t  c e n t r a l  off ice.  

4.6 Central o f f ice  oontinuous r inging supply. 

DggCRrPTION OF OF'EHATION 

5. RINGING AND TIMINn CIRCUIT - FIGURE 1 

When a l ink  c i r c u i t  connects ground t o  the wRSw 
lead re lay  (B) operates i n  s e r i e s  with the  (B) 
and (Dl res i s tances  t o  bat tery under control  of 
the ( A )  re lay.  The same ground a l so  operates re-  
l a y  (R) through break contacts of re lays  (21) and 
(W2) t o  provide immediate r inging and audible 

t o  t h e  l ink  c i rcu i t .  Relay (B) operates . Relay ( A )  operated reverses  the cur- 
rent  through t h e  (B) relay releasing it ahd the 
cycle is then repeated u n t i l  the s t a r t  ground is 
opened. 'Uhen the (A) relay f i r s t  operates it op- 
e ra tes  r e l a y  (I). On the re lease  of re lay  (A), 
re lay (2)  operates. The second time re lay  (A) 
operates it re leases  t h e  (1) relay whioh operates 
the ('dl) relay. When t h e  (A) relay releases  the 
seoond time it re leases  t h e  (2) re lay  which op- 
e ra tes  the  121) relay. Relay (21) re leases  relay 



( R )  whioh opens the ringing from the  l i n k  and 
oloees t r ipping bat tery fo r  the duration of the 
s i l e n t  period. The t h i r d  operation o r  the ( A )  
r e lay  reoperatee the (W) relay. On the t h i r d  re- 
lease of r e l a y  ( A )  the ( 2 )  o r a t e s  and on the 
fourth operation of r e 1  ( A r  the  ( W )  r e lay  re- 
leases  releasing the ( W y  re lay  and operating the  
( Y E . )  relay whioh holds t h e  ( R )  re lay c i r o u i t  open. 
The fourth release of the (A)  re lay re leases  the 
( 2 )  and (21) relays operating the  (22) relay. The 
f i f t h  operation of the  (A) re lay operates re lay  
(W) and with (22) operated ( W 1 )  operates. The 
f i f t h  release of r e l a y  ( A )  operates re lay  (Z) and 
(21) .  The s i x t h  operation of re lay  (A) re leases  
relay ( W ) ,  re lay ( W 1 )  and re lay  (W2). The s i x t h  
release of r e l a  ( A )  re leases  re lay  (Z) (21) and 
(22) .  With (217 and (W2) released the  ( R )  r e lay  
again operates t o  connect r inging t o  the l ink  
c i rou i t .  The same cycle of operation w i l l  be re-  
peated, re lay  ( R )  operating and re leas ing  t o  sup- 
ply interrupted ringing current and audible ring- 
ing tone t o  any l ink  a s  long a s  ground is  oon- 
nected t o  the "RSW lead. I f  "WW apparatue and 
wiring is uaed the operation and releasing of the 
( A )  re lay operates and re leases  the ( J . 3 )  re lay  
whioh f lashes the trunk lamps on inoomiw c a l l s .  
The CAR) vacuum tube is uaed t o  provide the aud- 
i b l e  ringing tone. The function of holding a 
ground on the "LKw lead t o  the  trunk during the 
r inging a s  s i l e n t  periods of cen t ra l  o f t ioe  =oh- 
ing r inging i n  order t o  keep the trunk lamps 
functioning is acoomplished a s  follows: 

During the ringing period ground i s  oonncroted t o  
the  "HW lead by the  trunk c i r o u i t  operating re lay  
(Lfo. Relay (US) operated operates subset (B) t o  
indicate  t h a t  a trunk is being cal led,  oonnects 
ringing ourrent t o  the YI dr N leads whioh oonneots 
t o  the  trunk o i r o u i t ,  whioh w i l l ,  i n  oonjunotion 
with t h e  operation of a relay i n  the trunk o i rou i t  
o p r a t e  the be l le  associated with t h a t  trunk and 
opens the  operatine and looking c i r c u i t  of the 
(W2) and (W4) relays. around is a l so  conneoted t o  
the " R l W  lead by the trunk o i rcu i t  but t h i s  ground 
is ineffeot ive a t  t h i s  time. around is oonneoted 
t o  tho *ST" lead by the  trunk o i rcu i t  whioh starts 
the in te r rup te r  o i rou i t  re lays  ( A )  and (B) whioh 
tunotion a s  previously described. around fiam the  
back contact of r e l a y  (24) t o  t h e  "LIP lead holdr 
the relay and lamp i n  t h e  trunk looked. A t  the  
end of the oen t ra l  off ioe r inging period Mlay 
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When a s t a t i o n  s e l e c t s  a busy t runk  ground ie 
connected t o  t h e  'BTn lead from t h e  t runk  a i r o u i t  
t o  opera te  the (BY) r e l a y  which operates  t h e  (Tl) 
r e l ay .  The ( T l )  r e l a y  then starts t h e  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 runk c i r c u i t  over t h e  "BTn lead. 

6.4 A l l  Links Busy 

-&en a l l  l i n k s  become h s y  ground i s  connected t o  
t h e  (LB) r e l a y  over lead "LBW operat ing t h e  r e -  
lay .  Relay (LB) operated connects ground t o  t h e  
(TI) r e l a y  and busy-tone is supplied a s  before  
through t h e  ( D )  condenser t o  one winding o r  t h e  
(A) r epea t ing  c o i l .  The tone is then  induced i n  
t h e  o the r  winding and connected t o  t h e  l i n e  c i r -  
c u i t s  over lead "LCw. 

7. ALARM CIRCUIT - FIGURE 3A 
7.1 C i rcu i t  Fuse Alarm 

Link C i r c u i t s  

The l i n k  c i r c u i t  f u s e s  a r e  equipped wi th  sepa ra t e  
a larm posts  ins tead of  a common alarm bar .  When 
a l i n k  ruse  opera tes  b e t t e r y  is connected t h r u  a 
p ro tec to r  t o  the  "FlW, nFZw, "F3" lead according 
t o  which fuse  has been operated, i n  order  t o  op- 
e r a t e  a r e l a y  i n  t h e  l i n k  c i r c u i t  which w i l l  t ake  
t h e  l i n k  ou t  o r  s e r v i c e .  Ba t t e ry  w i l l  be c losed 
through t h i s  r e l a y  i n  the l i n k  back over t h e  "ALn 
lead t o  t h i s  c i r c u i t  t o  opera te  the  (F )  r e l ay .  
Zelay (F )  operated l i g h t s  t h e  (F) lamp t o  give a 
v i s u a l  alarm and ope ra t e s  t h e  alarm b e l l  which 
connects l eads  WCTw and "WCRW t oge the r  i n  order  
t o  g ive  a n  alarm t o  the c e n t r a l  o r r i c e .  

I f  a fuse  i n  l ead  "FlW, "FZn o r  "F3" opera t e s  a t -  
t e r  t he  corresponding l i n k  fuse ,  b a t t e r y  w i l l  be 
connected t o  the  (F) r e l a y ,  opera t ing it and giv- 
ing a n  alarm. 

The ( A )  key l a  provided i n  o rde r  t h a t  t h e  a larm 
b e l l  may be s i l enced  but t h e  alarm lamp w i l l  re-  
main l i g h t e d  and t h e  alarm l eads  t o  c e n t r a l  or- 
r i c e  w i l l  remain c losed u n t i l  t h e  fuse  is re- 
placed. Bat tery  f o r  t he  lamps and b e l l  a r e  pro- 
vided from t h e  power c i r c u i t  over t h e  "BBW lead. 
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When a s t a t i o n  s e l e c t s  a busy t runk  ground i e  
connected t o  t h e  "BTW lead from t h e  t runk  a i r c u i t  
t o  opera te  the  (BY) r e l a y  which operates  t h e  ( T l )  
r e l ay .  The ( T I )  r e l a y  then starts t h e  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  t h e  
t runk c i r c u i t  over t h e  "BTW lead.  

6.4 A l l  Links Busy 

-#hen a l l  l i n k s  become h s y  ground is  connected t o  
t h e  (LB) r e l a y  over lead "LBn operat ing t h e  re-  
lay.  Relay (LB) operated connects ground t o  t h e  
(TI) r e l a y  and busy-tone is  suppl ied  a s  before  
through t h e  (Dl condenser t o  one winding of t h e  
(A) r epea t ing  c o i l .  The tone is then  induced in  
t h e  o the r  winding and connected t o  t h e  l i n e  c i r -  
c u i t s  over l ead  "LCw. 

7. ALARM CIRCUIT - FTGURE 3A 
7.1 C i r c u i t  Puse Alarm 

Link C i r c u i t s  

The l i n k  c i r c u i t  t u s e s  a r e  equipped wi th  sepa ra t e  
a larm posts  ins tead of a common alarm bar. When 
a l i n k  fuse  opera tes  b a t t e r y  is  connected t h r u  a 
p ro tec to r  t o  the  "Fin, "FZR, "F3" lead a c c o r d i x  
t o  which fuse  has been operated, i n  order  t o  op- 
e r a t e  a r e l a y  i n  t h e  l i n k  c i r c u i t  which w i l l  t ake  
t h e  l i n k  out  of s e rv ice .  Ba t t e ry  w i l l  be c losed 
through t h i s  r e l a y  i n  the l i n k  back over t h e  wALa 
lead t o  t h i s  c i r c u i t  t o  opera te  the  (F) r e l ay .  
Etelay (F) operated l i g h t s  t h e  ( F )  lamp t o  give a 
v i s u a l  alarm and ope ra t e s  t h e  alarm b e l l  which 
connects l eads  'WCTn and "WCBw together  i n  order  
t o  give an  alarm t o  the c e n t r a l  o f f i c e .  

I f  a fuse  i n  lead "Fl", "FZ" o r  "F3" opera tes  a f -  
t e r  t h e  corresponding l i n k  fuse ,  b a t t e r y  w i l l  be 
connected t o  the  ( F )  r e l a y ,  opera t ing it and giv- 
ing  a n  alarm. 

The ( A )  key is  provided i n  o rde r  t h a t  t h e  alarm 
b e l l  may be s i l enced  but t he  alarm lamp w i l l  r e -  
main l i g h t e d  and t h e  a l m  l eads  t o  c e n t r a l  of- 
f i c e  w i l l  remain c losed u n t i l  t h e  fuse  is re- 
placed. Bat tery  f o r  t he  lamps and b e l l  a r e  pro- 
vided from t h e  power c i r c u i t  over t h e  "BB" lead. 
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Other Circui t  Fuses 

Other c i r c u i t  fuses  w i l l  have a camnon alarm bar 
and any of these fuses operated all connect bat- 
t e r y  t o  the (F) relay i n  order t o  cause a n  alarm 
a s  described i n  the previous paragraph. 

7.2 Power Circui t  Alarm 

When a trouble occurs i n  the power c i r c u i t  bat ter)  
w i l l  be connected t o  the "PCn lead t o  operate tho 
(PI relay i n  t h i s  c i rcu i t .  Relay (P)  operated 
l i g h t s  the (P) lamp, operates the alarm b e l l  and 
corsects  the 'WCTn and "WCRn leads together t o  
give an audible and visual  alarm a t  the  P.B.X. and 
an alarm a t  the cen t ra l  off ice.  The b e l l  m y  be 
silenced before the trouble is cleared by the op- 
e ra t ion  of the  ( A )  key but the lamp w i l l  remain 
l ighted and the c e n t r a l  o f f ice  alarm w i l l  s tay on 
u n t i l  the trouble is corrected i n  the power c i r -  
cui t .  

6 .  A- CLiCUIT - FIGURE 3B 

When a l i n k  fuse operates, ba t te ry  is conuected 
through the ( A ) ,  (B) or (C) fuse t o  the  "Fin, *PZw 
or  *F3" lead according t o  which fuse has been op- 
erated. Battery w i l l  then be connected by the 
l ink  c i r c u i t  t o  the "ALn lead of t h i s  c i r c u i t  op- 
e ra t ing  the (F) relay. The operation of the  t ~ )  
r e lay ,  ( a )  l i g h t s  the (F) lamp t o  give a visual  
alarm, ( b )  operates the ( A )  subset t o  give an audf- 
ble alarm, ( c )  connects leads mh'CTn and *WCRW to- 
gether i n  order t o  give an alarm i n  the c e n t r a l  
o f f ice  and ( d )  connects ground t o  the *CTn lead 
i n  order t o  s t a r t  the r inging =chine. 

I f  the ( A ) ,  (B) o r  (C) fuse i n  lead *Pin, wF2w 
or  "F3* operates a f t e r  the  corresponding l i n k  iuee 
has operated, bat tery w i l l  be connected t o  t h e  
(P) relay,  operating it and giving an alarm. 

The ( A )  key is provided i n  order t h a t  the  ( A )  
subset m y  be silenced. The operation of the ( A )  
key operatza the (CO) relay which locke under 
control  of the (F) relay and disconnects r inging 
current from the subset.  The alarm lamp w i l l  re- 
=in l ighted and t h e  alarm leads t o  c e n t r a l  of- 
f i ce  w i l l  remain closed u n t i l  the  operated tuae 
is removed. Battery f o r  the (F) lamp and t h e  
(CO) relay is  provided over the  "BEn lead. 



If a fuse other than a l ink c i r c u i t  fuse operates 
the  (F) relay operates and functions as described 
above. I f  t rouble occurs i n  t h e  charge and dis-  
charge c i r c u i t ,  battery is connected t o  the  *PCw 
lead and a l s o  causes the (F) relay t o  operate. 

I f  the ( D l  fuse a l s o  o p r a t e s  no alarm is given. 
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