
EXPLANATION 

INCOMING REPEATER CKT. 
CX DIALING 

H-610051 

1. Repeats pu l ses  t o  succeeding e q u i ~ m e n t  a s  loop pulses .  

2. Arranged f o r  superv i s ion  on loop b a s i s  o r  v i a  4 t h  wire. 

3. Provides Peg Count and ATB i nd i ca t i on .  

4. Frovides i d l e  iice terminat ion.  

OPERATTON 

I. Figures  1, 2, 3 or  4 lIs& 

1. Seizure  

The preceding equipment s e i z e s  t h i s  c i r c u i t  by forwarding 
ground v i a  lead E, c lo s ing  A .  Relay 4 operates ,  removes 
ground from lead  ATB f o r  a  pos s ib l e  A l l  Trunks Busy candi-  
t i on ,  c lo se s  #1D across  l e ads  +SW and -SW t o  s e i z e  the  
succeeding switch,  and c l o s e s  8 .  Relay B operates ,  removes 
the l i n e  t e rwina t icn  from ac ros s  l eads  -SW and -SW, c l o s e s  #2D 
and grcunds l ead  CSW. Relay D does no t  opera te  a s  bo th  
windingsare energized i n  magnetie opposi t ion.  
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?u lse  Repeating (Operated: Relays A and B) 

2 . 1  Non-Restricted ( O m i t  FIG DR and "N" wiring) 

Relay A follows t h e  pu lses  v i a  l ead  E and, when a t  nor-  
mal, opens B and t h e  loop v i a  #1D t o  t h e  I N C  SWITCH, and 
c l o s e s  C. Relay C opera tes ,  shunts  one s i d e  of t h e  re- 
pea t  c o i l  and #ID (via r e s i s t o r  C), d isconnects  lead A 
from lead R ("M" wir ing) ,  and connects t h e  l i n e  termina- 
t i o n  ac ross  l eads  +SW and -SW. Relays B and C r e m i n  
opcrated during pu ls ing  due t o  t h e i r  s low-to-re lease  
c h a r a c t e r i s t i c s .  

A t  t h e  completion of  pulsing,  A re -opera tes ,  c l o s e s  t h e  
loop v i a  l eads  +SW and -3W, c lo se s  &and  opens C -  After  
i t s  s low-to-re lease  i n t e r v a l ,  C r e s t o r e s ,  removes t h e  
l i n e  terminat ion from across  l e ads  +SW and -SW, and r e -  
moves t h e  shunt from #1D and t h e  r e p e a t  c o i l .  Fur ther  
pu l s ing  i s  t h e  same a s  p rev ious ly  descr ibed i n  t h i s  Sec- 

2.2 D ig i t  R e s t r i c t i o n  (Use FIG DR, "N", "C" and "R" w i r -  
ing,  omit FIG EC, OH, "D" and "M" wiring)  

The f i r s t  d i g i t  i s  absorbed so a s  t o  provide a proper 
i n t e r v a l  f o r  s e i z u r e  of t h e  succeeding equipment. Re-  
l a y  A fol lows the  pu lses  of t h e  f i r s t  d i g i t  and, when a t  
normal, opens B and c l o s e s  C. The loap  i s  n o t  e f f ec t ed  
a t  t h i s  time because t he  pu ls ing  c o n t a c t s  of A a r e  sho r t -  
c i r c u i t e d  by t h e  con t ac t s  of Fx Relay C operates ,  shunts  
one s i d e  of t he  r e p e a t  c o i l  and #ID (v ia  r e s i s t o r  C),  
connects the  l i n e  terminat ion ac ros s  l e ads  +SW and -SW, 
and c lo se s  IF2F (FIG DR) . Relay F opera tes  t o  i t s  " X I t  
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~ o n t a c t s  only  aqd sho r t - c i r cu i t s  /!IF. Relays B and C 
remain operated dur ing pu ls ing  due t o  t h e i r  slow-to- 
r e l e a s e  c h a r a c t e r i s t i c s .  

A t  t h e  completion of pu i s ing  of t h e  f i r s t  d i g i t ,  A re- 
opera tes ,  c l o s e s  B j  and opens C. Af te r  i t s  slow-to- 
r e l e a s e  i n t e r v a l ,  C r e s t o r e s ,  removes t h e  s h o r t  c i r c u i t  
from #IF, c l o s e s  /I1 and 8 2 ~  i n  s e r i e s ,  removes t h e  line 
te rmina t ion  from ac ros s  l e ads  +SW and -SW, and removes 
t h e  shunt  from //ID and t h e  r epea t  c o i l .  Relay F opera tes  
f u l l y ,  opens i t s  i n j - t i a l  opera t ing  path, and removes t h e  
s h o r t  c i r c u i t  from t h e  pu ls ing  con t ac t s  of A.  Further  
pu l s ing  i s  t h e  same a s  t h a t  descr ibed in  S e c t i o ~  2.1. 

Called Pa r ty  Answers (Operated: Relays A and B and pos- 
s i b l y  F) 

When t h e  c a l l e d  p a r t y  answers, r e v e r s e  b a t t e r y  p o l a r i t y  
i s  re tu rned  via l e ads  +SW and -SW causing ill and #2D t o  
be m a g ~ l e t i c a l l y  a id ing .  Relay D opera tes  and c l o s e s  E 
(FIG OH - "D" wlr ing)  or  t r a n s f e r s  leed M from ground t o  
r e s i s t a n c e  (lamp L) b a t t e r y  ("C" and "R" wir ing)  t o  pro- 
v i d e  answer superv i s ion .  Relay E (FIG OH) opera tes ,  locks,  
and t r a n s f e r s  lead M from ground t o  r e s i s t a n c e  (lamp L) 
b a t t e r y  ("D" wi r ing) .  I f  4 t h  wi re  superv i s ion  i s  used, 
ground i s  re tu rned  v i a  l ead  EC SW c l o s i n g  E (PIG EC - "M" 
w i r i ng ) .  Relay E opera tes  and t r a n s f e r s  lead M from ground 
t o  r e s i s t a n c e  (lamp L) b a t t e r y  ("C" wir ing) .  

4 .  F lash  Busy (Operated: Re lays  A and B) I 
When t n e  incoming switches  provide 4 t h  wi re  s u ~ e r v i s i o n  
(FiG EC), f l a s h  busy i s  provided by i n t e r m i t t e n t  ground 
pu lses  v i a  head EC SW. Xelay E fol lows t he  pu lses  and, 
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dhen a t  normal, t r a n s f e r s  lead M from r e s i s t a n c e  (lamp 
L) b a t t e r y  t o  ground t o  r e t u r n  a f l a s h  busy i n d i c a t i o n  
t o  t he  preceding equipment. 

I f  r eve r se  b a t t e r y  superv i s ion  i s  provided, D fo l lows 
t h e  changes of b a t t e r y  p o l a r i t y  v i a  l e ads  +SW and -SW 
and, when a t  normal, t r a n s f e r s  l ead  M from r e s i s t a n c e  

4 

w 

ID 

i ng  par ty .  When t h e  c a l l e d  pa r ty  disconnects ,  normal ba t -  
t e r y  p o l a r i t y  i s  re tu rned  v i a  l e ads  +SW and -SW caus ing  
#1  and #2D t o  be magnet ical ly  opposed. Relay D r e s t o r e s  
and t r d n s t e r s  lead M from r e s i s t a n c e  (lamp L) b a t t e r y  t o  
ground ("C" and "R" wi r ing)  t o  provide disconnect  super-  
v i s i o n .  

I f  4 t h  wire  s u p e r v i s i o ~  i s  used, g r ~ u n d  i s  removed Zrom 
lead EC SW opening E (FIG EC) when t he  c a l l i n g  p a r t y  d i s -  
connects.  Relay E r e s t o r e s  and t r a n s f e r s  lead M from 
r e s i s t a n c e  (lamp L) b a t t e r y  t o  ground ("C" wir ing) .  

When the  c a l l i n g  p a r t y  disconnects ,  ground i s  removed 
frcm lead E opening A. Relay A r e s t o r e s ,  opens t h e  loop 
v i a  #ID and leads  +SW and -SW thereby opening #1D, spens 
B, and c lo se s  C. Relay C operates ,  shunts  one s i d e  o f  
t h e  r e p e a t  c o i l  an3 #1D (via  r e s i s t o r  C), d i sconnec t s  l e ad  
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(lamp L) b a t t e r y  t o  ground ("C" and "R" wir ing)  t o  r e t u r n  
a f l a s h  busy i n d i c a t i o n  t o  the  preceding equipment. 

5. Release 

5 .1  Release from Completed Ca l l  [Operated: Relays A, 
B, D o r  E (FIG EC), and poss ib ly  E (FIG OH) o r  F] 

Release oL t h i s  c i r c u i t  i s  under t h e  c o n t r o l  of t h e  c a l l -  jssuc 
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A from lead B ("M" wiring), and connects t h e  l i n e  t e r -  
mination ac ros s  l e a d s  T gnd R. A f t e r  i t s ' s l o w - t o - r e -  
l e a s e  i n t e r v a l ,  B r e s t o r e s ,  grounds l ead  PC t o  ope ra t e  
a Peg Count meter, opens C and %2D, cpens E (FIG OH, "D" 
wir ing)  o r  i l l  and #2F (FIG DR, "N" wi r ing) ,  and removes 
ground from lead  C SW. Relay F r e s t o r e s  and removes 
ground from lead PC ("N" wir ing) .  Relay E r e s t o r e s  and 
t r a n s f e r s  l ead  M from r e s i s t a n c e  (lamp L) b a t t e r y  t o  
ground ("D" wi r ing) .  After  i t s  s low-to-re lease  i n t e r v a l ,  
C r e s t o r e s ,  t r a n s f e r s  ground from l eaa  PC ("M" wiring)  t o  
l ead  ATB, connects l ead  A t o  l ead  B ("M" wir ing) ,  and 
removes t h e  shunt  from one s i d e  of t h e  r epea t  c o i l  and 
#ID.  The c i r c u i t  i s  now a t  normal. 

5.2 From a Busy Condit ion (Operated: Relays A, b, D 
o r  E (FIG EC) i n t e r m i t t e n t l y ,  and pos s ib ly  F (FIG 

When the  c a l l i n g  p a r t y  disconnects ,  ground i s  removed f r o r  
l ead  E opening A. Relay A r e s t o r e s ,  opens t he  loop v i a  
#1D and l eads  +SW and -SW thereby opening #ID, operis B j  
and c l o s e s  C. Relay C operates ,  shunts  one s i d e  of t h e  
r e p e a t  c o i l  and #ID (v ia  r e s i s t o r  C), opens E (FIG EC - 
i f  operated) ,  and connects t h e  l i n e  terminat ion ac ros s  
l e ads  T and R. Relay D o r  E ( i f  operated)  r e s t o r e s  a t J  
t r a n s f e r s  l e ad  M from r e s i s t a n c e  (lamp L) b a t t e r y  t o  
ground. Af t e r  i t s  s low-to-re lease  i n t e r v a l ,  E r e s t o r e s ,  
opens #2D3 C, and 81 and #2F (FIG DR - "N" wir ing) ,  r e -  
moves ground from lead  C SW, and grounds lead PC t o  oper- 
a t e  a Peg Count meter. Relay F r e s t o r e s  and removes ground 
from lead PC ("N" wi r ing) .  After  i t s  s low-to-re lease  
i n t e r v a l ,  C r e s t o r e s ,  and t h e  fol lowing opera t ion  i s  t h e  
same a s  t h a t  descr ibed  i n  Sec t ion  1-5.1. 

I 
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6 .  Pulse  Measurement 

To measure t h e  percent  make of t h e  pu ls ing  sp r ings  of  A, 
t h e  PGLSE TEST KEY i s  operated and t h e  d i a l  plug i s  in-  
s e r t e d  i n  t h e  PULSE INPUT sp r ings  3 and 4 t o  s e i z e  t h e  
equipment. A s  A fol lows t h e  pu lses  of t h e  d i a l ,  t h e  per-  
c en t  make i s  measured a c r o s s  t h e  PULSE MEAS sp r ings  7 

1. Se izure  

The preceding equipment s e t z e s  t h i s  c i r c u i t  by forwarding 
ground v i a  l e ad  E, c l o s i n g  A .  Relay A opera tes ,  c l o s e s  
3 1 D  ac ros s  l e ads  +SW and -SW t o  s e i z e  t h e  s u c c e e d k g  
equipment, removes ground from lead ATB f o r  a p o s s i b l e  
A l l  Trunks Busy condi t ion,  and c l o s e s  B. Relay B oper- 
a t e s ,  reqoves t h e  l i n e  t e rmina t ion  from ac ros s  l e a d s  R 
and T, connects lead T t o  l ead  +SW, c l o s e s  #2D, and 
grounds l e ad  C SW. Relay D does n o t  opera te  a s  f . 1  and 
#2D a r e  energized i n  magnetic opposi t ion.  

2 .  Pulse  Repeat ing (Operated: Relays A and B) 

Relay A fol lows t he  pu lses  v i a  l ead  E and, when a t  nor -  
mal, opens t h e  loop v i a  fj1D and l eads  +SW and -SW, opens 
B, and c l o s e s  C. Relay C operates ,  d i sconnec t s  lead A 
from lead B, and shunts  t h e  r e p e a t  c o i l .  Relays B and C 
remain operated dur ing pu ls ing  due t o  t h e i r  slow-to- 
r e l e a s e  c h a r a c t e r i s t i c s .  

A t  t he  completion of d i g i t ,  A re-operates ,  c l o s e s  t h e  
loop v i a  # I D  and l eads  +SW and -SW, opens C, and c l o s e s  B. 
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After  i t s  s low-to-re lease  i n t e r v a l ,  C r e s t o r e s ,  connects  
lead A t o  lead B, gnd removes t h e  shunt  from the  r e p e a t  
coi.1. Fur ther  pu l s ing  i s  t h e  same a s  t h a t  p rev ious ly  
descr ibed i n  t h i s  Sect ion.  

3. Called Pa r ty  Answers (Operated: Relays A and B) 

When t h e  c a l l e d  p a r t y  answers, r e v e r s e  b a t t e r y  p o l a r i t y  
i s  re tu rned  v i a  l e ads  +SW and -SW caus ing  !I1 and P2D t o  
be magnet ical ly  a id ing .  Relay D ope ra t e s  and t r a n s f e r s  
lead M from ground t o  r e s i s t a n c e  (lamp L) b a t t e r y .  

I f  4 t h  wi re  superv i s ion  i s  used, ground i s  re tu rned  v i a  
lead EC SW c l o s i n g  E (FIG EC). Relay E opera:es and t r ans -  
f e r s  l e ad  M from ground t o  r e s i s t a n c e  (lamp L) b a t t e r y .  

4. F lash  Busy (Operated: Relays A and B) 

When t h e  incoming switches  provide 4 t h  wi re  supervis iot l  
(FIG EC), f l a s h  busy i s  provided by i n t e r m i t t e n t  ground 
pu lses  v i a  l ead  EC S!J. Relay E fol lows t he  pu lses  and, 
when a t  normal, t r a n s f e r s  lead M from r e s i s t a n c e  (lamp L) 
b a t t e r y  t o  ground t o  r e t u r n  a f l a s h  busy i n d i c a t i o ~  t o  t h e  
preceding equipment. 

When r e v e r s e  b a t t e r y  superv i s ion  i s  provided, D fo l lows 
t h e  changes of b a t t e r y  p o l a r i t y  v i a  l e ads  +SW and -SW and, 
when' a t  ncrmal, t r a n s f e r s  lead M from r e s i s t a n c e  (lamp L) 
b a t t e r y  t o  ground t o  r e t u r n  a f l a s h  busy i n d i c a t i o n  t o  
t h e  preceding equipment. 
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5. Rciease 

D o r  E (FIG EC) ] 

Release of t h i s  c i r c u i t  i s  under t h e  c o n t r o l  of t h e  c a l l -  
i ng  par ty .  When t h e  c a l l e d  p a r t y  disconnects ,  normal bat-  
t e r y  p o l a r i t y  i s  re tu rned  v i a  l e ads  +SW and -SW caus ing  
ill and #2D t o  be magnet ical ly  opposed. Relay D r e s t o r e s  
and t r a n s f e r s  lead M from r e s i s t a n c e  (lamp L) b a t t e r y  t o  
ground t o  provide disconnect  superv i s ion .  

I f  4 t h  wi re  superv i s ion  i s  used, ground i s  removed from 
lead EC SW opening E (FIG EC) when t he  c a l l i n g  p a r t y  d i s -  
connects.  Relay E r e s t o r e s  and t r a n s f e r s  l e ad  t: £ram r e -  
s i s t a n c e  (lamp L) b a t t e r y  t o  ground. 

When t h e  c a l l i n g  p a r t y  d i scornec t s ,  ground i s  removed from 
l ead  E opening A .  Relay A r e s t o r e s ,  opens t h e  loop via 
IIlD and l eads  +SW and -SW thereby opening #ID, opens B, 
and c l o s e s  C. Relay C operates ,  shunta t h e  r e p e a t  c o i l ,  
and disconnects  lead A from lead B. Af te r  i t s  slow-to- 
r e l e a s e  i n t e r v a l ,  B r e s t o r e s ,  connects t h e  l i n e  t e rmina t ion  
ac ross  l e ads  T and R, opens #2D and C, removes ground from 
lead C SW, and grounds lead PC t o  opera te  a Peg Count 
meter. Af te r  i t s  s low-to-re lease  i n t e r v a l ,  C r e s t o r e s ,  
t r a n s f e r s  ground from lead PC t o  lead ATB, and connects  
l ead  A t o  l ead  B. The c i r c u i t  i s  now a t  normal. 

5 .2  From a Busy Condit ion [Operated: Relays A, B, and 
D or  E (FIG EC) i n t e r m i t t e n t l y ]  

When t h e  c a l l i n g  ? a r t y  disconnects ,  ground i s  removed from 
l ead  E opening A .  Reiay A r e s t o r e s ,  opens t h e  loop v i a  
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