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GENERAL 

This c i r c u i t  i s  arranged to  opera te  with two types of compos- 
i t e  s i g n a l i n g  equj-pment, Lenkurt C a r r i e r  Type 45 and Polar -  
Duplex. S ignals  a r e  received v i a  lead  E and a r e  s e n t  v i a  
lead M. 

FEATURES 

(a)  Arranged f o r  ring-back tone f o r  auto-to-manual 
operat ion 

(b )  Arranged t o  provide c lass- of- serv ice  tone on c a l l s  
from l o c a l  o f f i c e  

(c)  Provides Line terminat ion,  Peg count,  and ATB 
ind ica t ion  

I (d) Arranged f o r  CLR holding 

I I (e)  Arranged f o r  use  with Car r i e r  o r  Po la r  duplex 
s igna l ing  equipment 

I I CIRCUIT OPERATION 

I C a r r i e r  ("Y" s t r a p )  

I n  the  "normal" s t a t e ,  lead M i s  open. I n  the '"eized'' s t a t e ,  
r e s i s t a n c e  (lamp L) b a t t e r y  i s  connected t o  lead M .  Res i s to r  
E and capaci tor  A provide spark suppression across  the puls ing  
contac ts  of A .  When lead  M i s  i n  the  "seized" s t a t e  a t  one 
end of the tunk, lead  E i s  grounded a t  the o the r  end. When 
lead  M i s  i n  the "normal" s t a t e  a t  one end, lead  E i s  open 
a t  the o the r  end. 
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Polar-Duplex ("X*' s t r a p )  

In  the "normal" s t a t e ,  d i r e c t  ground i s  connected t o  lead 
M. I n  the  "seized" s t a t e ,  r e s i s t a n c e  (lamp L) b a t t e r y  i s  
connected to  lead M .  Res i s to r  E i s  connected across  the  
puls ing  contac ts  of A to  prevent f a l s e  opera t ion  of the 
s igna l ing  r e l a y  associa ted  with the  Polar-Duplex equipment. 
As wi th  C a r r i e r ,  lead  E i s  grounded when the  d i s t a n t  M lead 
i s  i n  the  "seized" s t a t e  and i s  open when the  d i s t a n t  M lead 
i s  i n  the '@normal'g s t a t e .  

I n  order  t o  avoid r e p e t i t i o n  of the above condi t ions ,  every 
time the s t a t e  of lead M changes, the s t a t u s  of lead  M 
w i l l  be r e f e r r e d  t o  a s  "normal" o r  "seized" i n  accordance 
with the  above desc r ip t ion .  

1.00 FIGS 1, 2, 3 (NAFM) 

1 .01  Outgoing Cal l s  from T o l l  Se lec to r  

1 .01 .1  Seizure  

Resis tance ( 8 2 ~ )  b a t t e r y  v i a  lead  C marks t h i s  c i r c u i t  i d l e  
t o  the  preceding s e l e c t o r .  Upon s e i z u r e ,  the  loop i s  closed 
t o  A v i a  leads -L and +L ( i f  reverse  b a t t e r y  i s  n o t  required)  
o r  v i a  leads  -REX and +REV ( i f  reverse  b a t t e r y  i s  needed f o r  
answer supervis ion) .  Relay A opera tes ,  c loses  B ,  removes 
ground from lead ATB, and changes the  s t a t u s  of lead  M from 
i t s  "normalw t o  i t s  "seized" s t a t e .  Relay B ope ra tes ,  c loses  
#2F, and grounds lead  C ( v i a  lead  C 1  or  "2' wir ing ,  i f  pro- 
vided) t o  mark t h i s  c i r c u i t  busy and t o  hold the preceding 
equipment. Relay F opera tes  t o  i t s  "X" contac ts  only,  r e -  
moves l i n e  termination from the loop, and connects lead RB 
TONE ( i f  provided - NOTE 12 of H-610057) t o  lead -L or  -REV 
v i a  capaci tors  D and B .  

1.01.2 Pu l s in  (Operated: Relays A ,  B,  and "Xu contac ts  + 
Relay A follows t h e  pulses  of the  d ia led  d i g i t ,  and when a t  
normal, opens B, c loses  C ,  and changes lead M from i t s  
"seized" s t a t e  t o  i t s  f'normal" s t a t e  to  r e p e a t  the  pulses  
t o  the  succeeding equipment. On the  f i r s t  pulse ,  C operates  
and disconnects lead -L from lead R(-) and connects r e s i s t a n c e  
br idge a c r o s s l e a d s R ( -  andT(+).  Due t o t h e i r  slow-tomrelease 
c h a r a c t e r i s  t i c s ,  B an d C remain operated during puls ing.  

Af ter  the l a s t  pulse  of the  d ia led  d i g i t ,  A re- opera tes ,  
c loses  B ,  opens C ,  and changes lead  M from i t s  "normal" 
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s t a t e  to  i t s  "seized" s t a t e .  Af ter  i t s  slow- to- release i n-  
t e r v a l ,  C r e s t o r e s  and connects lead -L t o  lead  R(-) and 
disconnects r e s i s t a n c e  br idge from across  leads R(-) and 
T(+) 

1.01.3 Su e r v i s i o n  (Operated: Relays A ,  B y  and "Xu con- 
,E&Fmg- 

1.01.3.1 Without "Tv S t rap  

I f  the c a l l e d  l i n e  i s  busy, busy tone i s  re turned t o  the 
c a l l i n g  par ty  from the  succeeding equipment v i a  leads R(- )  
and T(+). When t h e  c a l l  i s  from the  l o c a l  o f f i c e  ( leads  
-L, +L and C) no supervis ion i s  required o the r  than a c l a s s -  
of- serv ice  tone.  

When the  ca l l ed  pa r ty  answers, ground v i a  lead E closes  
1 Relay H operates  and c loses  K (FIG. CT i f  used) and 
1 Relay F operates  f u l l y  and disconnects lead RB TONE 
from lead -L. Relay K (FIG. CT i f  used) opera tes ,  locks,  
removes the s h o r t  c i r c u i t  from BID, and i n i t i a t e s  operat ion 
of i t s  weighted sp r ing .  The weighted sp r ing  o s c i l l a t e s  and 
c loses  J i n t e r m i t t e n t l y .  Due t o  i t s  slow-to-operate i n t e r -  
v a l ,  J does no t  opera te  u n t i l  the o s c i l l a t i o n  of the  sp r ing  
decreases s u f f i c i e n t l y .  Bat tery v i a  lead  C c loses  //ID. 
Relay D operates  and connects i t s  #2 winding i n  s e r i e s  wi th  
capaci tor  B across  leads -L and +L, c los ing  a  loop across  
leads -L and +I,. Class-of- service tone present  on the C 
lead  i s  detected by the  ca l l ed  Operator.  When the o s c i l l a -  
t ions  of the  weighted sp r ing  of K decreases s u f f i c i e n t l y ,  
J i s  c losed.  After  i t s  slow-to-o e r a t e  i n t e r v a l ,  J oper- S a t e s ,  locks,  opens K, and opens # D ,  removing the  c l a s s- of-  
s e r v i c e  tone from the  t runk f a c i l i t y .  Relay K r e s t o r e s  and 
s h o r t - c i r c u i t s  # l ~ .  Relay D r e s t o r e s ,  

I f  the c a l l  i s  from a tandem o f f i c e  ( leads  -REV, +REV and C) , 
D does no t  opera te .  When the  Operator answers, H opera tes  
as  previously descr ibed,  c loses  #IF and K, and reverses  b a t -  
t e r y  v i a  leads -REV and +REV f o r  answer supervis ion .  Class-  
of- serv ice  tone i s  s e n t  t o  the Operator from the  tandem 
o f f i c e .  Relays F, K, and J opera te  a s  previously descr ibed,  
but  K and J ,  i n  opera t ing ,  have no e f f e c t  on t h i s  c i r c u i t  
s ince  the  c a l l  i s  from a tandem o f f i c e .  

1.03.1.2 "'T" St rap  

The opera t ion  i s  s i m i l a r  t o  t h a t  described i n  Sect ion 1 . 0 3 . 3 . 1  
except when D operates  the loop across  leads -L and +L i s  
closed v i a  '"Pi s t r a p .  
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1.04 Recal l  t o  D i s t a n t  Of f i ce  (Operated: Relays A ,  B ,  
F, H and J) 

I f  the  c a l l i n g  pa r ty  wishes t o  r e c a l l  t he  d i s t a n t  o f f i c e  
Operator,  the i n t e r m i t t e n t  operat ion of the  telephone hook- 
switch w i l l  cause A t o  i n t e r m i t t e n t l y  change the  s t a t u s  of 
lead M to  s i g n a l  the d i s t a n t  o f f i c e  Operator.  

1.05 Release (Operated: Relays A ,  B ,  F ,  H ,  and J) 

1 .05 .1  Auto t o  Manual ("H" wiring) 

When the c a l l i n g  pa r ty  disconnects #1 and 7"2A a r e  opened. 
Relay A r e s t o r e s ,  c loses  C ,  and re tu rns  lead M t o  i t s  "nor- 
mal" s t a t e  t o  give the  Opera t o r  "on-hook" supervis ion .  
Relay C ope ra tes .  When the Operator disconnects ,  ground 
i s  removed from lead E which opens # 1 ~ .  Relay H r e s t o r e s  
and opens J ,  B and #/IF. Relay J r e s t o r e s .  Af ter  i t s  slow- 
to- re lease  i n t e r v a l  B r e s t o r e s ,  opens C and #2F, grounds 
lead PC and removes the  ground from lead C t o  r e l e a s e  the  
preceding equipment. Relay F r e s t o r e s  . After  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 ,  t r a n s f e r s  ground from lead PC 
t o  lead ATB, and connects r e s i s t a n c e  ( # 2 ~ )  b a t t e r y  t o  lead 
C to  mark t h i s  c i r c u i t  i d l e .  The c i r c u i t  i s  now a t  normal. 

1.05.2 Auto to  Auto (Without "H" wir ing)  

When the c a l l i n g  par ty  disconnects I/1 and #2A a r e  opened. 
Relay A r e s t o r e s ,  opens B ,  c loses  C and r e t u r n s  lead M to  i t s  
"normalf' s  t a t e  t o  give the  Operator "on-hook"supervis ion .  
Re1a.y C opera tes .  When the Operator disconnects ,  ground 
i s  removed from 1ea.d E which opens $ 1 ~ .  Relay H r e s t o r e s  
and opens J and #IF, Relay J r e s t o r e s .  Af ter  i t s  slow-to- 
relea.se  i n t e r v a l ,  B r e s t o r e s ,  opens C and #2F, grounds lead 
PC and removes the  ground from lead  C t o  r e l e a s e  the preceding 
equipment. Relay F  r e s t o r e s .  Af te r  i t s  s low- to- release 
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  round from lead PC t o  lead S ATB, and connects r e s i s t a n c e  (# H) b a t t e r y  t o  lead C t o  mark 
t h i s  c i r c u i t  i d l e .  The c i r c u i t  i s  now a t  normal. 

1.06 Test  F a c i l i t i e s  

To perform a  l o c a l  pulse  repeat ing  t e s t  of the  pulse repeat ing  
r e l a y  (A)  i n  t h i s  t runk c i r c u i t ,  a  hand t e s t  telephone i s  
i n i t i a l l y  i n s e r t e d  i n t o  spr ings  1 and 2  of the TEST JACK t o  
determine whether the c i r c u i t  i s  i d l e  o r  i n  use .  I f  i d l e ,  
the BUSY KEX i s  operated t o  prevent a s soc ia ted  equipment from 
s e i z i n g  the  c i r c u i t .  
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The plug from an Impulse Speed and Percent  Make Tes t  S e t  
(H-75401 o r  equivalent)  i s  then inse r t ed  i n t o  spr ings  7 and 
8 of the  TEST JACK and the  PULSE TEST KEY i s  operated.  The 
puls ing  r e l a y  (A) follows t h e  pulses  from the  hand t e s t  
telephone and repea t s  these  pulses  t o  the  Tes t  S e t  f o r  
measuring. 

2.00 FIGS. 4A, 5 A ,  6 A  and 7A 

2.01 Outaoina Cal l s  From T o l l  Se lec to r  

2 .01.1 Seizure 

Resis tance ( r e s i s t o r  N) b a t t e r y  v i a  lead  C marks t h i s  c i r -  
c u i t  i d l e  t o  the precedin Se lec to r .  Upon s e i z u r e ,  the 
loop i s  closed t o  81 and f 2A v i a  leads -L and +L ( i f  r e -  
verse  b a t t e r y  i s  no t  required)  o r  v i a  leads  -REV and +REV 
( i f  reverse  b a t t e r y  i s  needed f o r  answer supervis ion) .  
Relay A opera tes ,  c loses  B y  removes ground from lead  ATB, 
and changes the  s t a t u s  of lead M from i t s  'kormalw t o  i t s  
"seized" s t a t e .  Relay B opera tes ,  c loses  # 2 ~ ,  t r a n s f e r s  
lead C from r e s i s t a n c e  ( r e s i s t o r  N) b a t t e r y  t o  ground t o  
mark t h i s  c i r c u i t  busy and t o  hold the  preceding equipment, 
and connects r e s i s t o r  L across  leads R(-) and T(+) and -L 
and +L o r  -REV and +REV. Relay D (2-step) operates  t o  i t s  
'9'' con tac t s ,  removes i d l e  l i n e  termination from across  
leads R(- )  and T(+) , and connects lead RB TONE t o  lead -L 
o r  -REV v i a  capaci tors  B and D i n  s e r i e s  ( d i a l - t o- d i a l  
opera t ion  n o t  provided, see  NOTE 12, H-610057) , providing 
ring-back tone f o r  the  c a l l i n g  pa r ty .  

2.01.2 Puls in  4 (Operated: Relays A ,  B ,  and "X" contacts  

Relay A follows the  pulses  of  the d ia led  d i g i t ,  and when a t  
normal o ens r e l a y  B ,  c loses  r e l a y  C ,  and changes lead  M 
from i:spffseized" s t a t e  t o  i t s  "normalm s t a t e  t o  r epea t  the 
pulses  t o  the  succeeding equipment. On the f i r s t  pulse ,  r e-  
l a y  C ope ra tes ,  connects capaci tor  C2 i n  s e r i e s  wi th  a 
r e s i s t o r  (100 ohms) across  leads +(L) and -L o r  +REV and 
-REV, and connects the  r e s i s t a n c e  br idge ( r e s i s t o r  G) across  
leads T(+) and R(-) . Due t o  t h e i r  s low- to- release charac ter-  
i s t i c s ,  r e l a y s  B and C remain operated during puls ing .  

Af ter  the  las t  pulse  of the  d ia led  d i g i t ,  r e l a y  A re- opera tes ,  
c loses  r e l a  B and o ens r e l a y  C, and changes lead M from 
i t s  "normalx t o  i t s  Rse izeb '  s t a t e .  Af ter  i t s  slow-to- 
r e l e a s e  i n t e r v a l ,  r e l a y  C r e s t o r e s ,  and connects lead  -L I 
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o r  -REV t o  lead R(-),  disconnects capaci tor  C2 i n  s e r i e s  
with a  r e s i s t o r  (100 ohms) from across  leads +L and -L o r  
+REV and -REV, and disconnects t h e  r e s i s t a n c e  br idge ( r e s i s -  
t o r  G )  from across  leads  T(+) and R(-) . 
2 .01.3 Su e rv i s ion  (Operated: Relays A ,  B ,  and "Xu con- 

E k m y  
I f  the  ca l l ed  l i n e  i s  busy, busy tone i s  re turned t o  the  
c a l l i n g  pa r ty  from the succeeding equipment v i a  leads  R(-) 
and T(+). When the  c a l l  i s  from t h e  l o c a l  o f f i c e  ( leads  
-L, +L, and C) , no supervis ion i s  required o t h e r  than a  
class- of  - serv ice  tone.  

When the ca l l ed  pa r ty  answers, ground v i a  lead E c loses  H. 
After  i t s  slow-to-operate i n t e r v a l ,  H ope ra tes ,  c loses  //ID, 
reverses  b a t t e r y  p o l a r i t y  t o  leads +REV and -REV, and 
t r a n s f e r s  lead RC from ground t o  lead ST, discharging 
capaci tor  C 1  v i a  r e s i s t o r  R 1  i n  s e r i e s  wi th  t h e  mul t ip le  
combination of TN and r e s i s t o r  R2 i n  s e r i e s  with potent io-  
meter R3, thereby c los ing  TN. Relay D opera tes  f u l l y ,  
disconnects lead RB TONE from lead -L, disconnects r e s i s -  
tance ( r e l a y  C i n  s e r i e s  wi th  r e s i s t o r s  M y  R4, and R5, o r  
r e s i s t o r s  M and R4 i f  wir ing  R used - s e e  NOTE 78 ,  H-610057) 
b a t t e r y  and connects lead  RT to  lead  -L o r  +REV v i a  capaci tor  
B .  Relay TN opera tes ,  t r a n s f e r s  lead  CT from ground t o  
r e s i s t a n c e  (QITR) ground, connects # ~ T R  t o  leads +L and -L 
o r  -REV and +REV, v i a  capaci tor  B and leads TT and RT. Class- 
o f- se rv ice  tone present  on t h e  C lead i s  coupled v i a  lead 
CT to  #ZTR and magnet ical ly  t o  # ~ T R  and leads  +L and -L o r  
+REV and -REV. Class- of- service tone i s  detected by the 
c a l l e d  Operator.  

When the discharge cur ren t  of capaci tor  C 1  has decreased 
s u f f i c i e n t l y ,  TN i s  opened. Relay TN r e s t o r e s ,  t r a n s f e r s  
lead CT from r e s i s t a n c e  ( / ~ T R )  round t o  ground, and d i s -  S connects leads TT and RT from # TR, removing c lass- of- serv ice  
tone from the  t runk f a c i l i t y .  The durat ion of c lass- of-  
s e r v i c e  tone may be adjus ted  by means of potentiometer R3. 

I f  the c a l l  i s  from a tandem o f f i c e  ( leads  -REV, +REV, and 
C), opera t ion  i s  s i m i l a r  i n  every r e s p e c t  t o  t h a t  previously 
described f o r  a  l o c a l  o f f i c e  except t h a t  the  c l a s s -o f - se r -  
v ice  tone i s  s e n t  t o  t h e  c a l l e d  Operator from the  tandem 
o f f i c e .  

2 .01.4 Recal l  t o  D i s t a n t  Of f i ce  (Operated: Re1a.y~ A ,  B ,  
DY and H) 

I f  the  c a l l i n g  pa r ty  wishes t o  r e c a l l  the  d i s t a n t  o f f i c e  
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Operator ,  the  i n t e r m i t t e n t  opera t ion  of the  telephone 
hookswitch w i l l  cause A t o  i n t e r m i t t e n t l y  change t h e  s t a t u s  
of lead  M t o  s i g n a l  the d i s t a n t  o f f i c e  Operator.  

2.01.5 Release (Operated: Relays A ,  B ,  D ,  and H) 

2.01.5.1 Auto t o  Manual ('QH" wiring) 

When the c a l l i n g  pa r ty  disconnects ,  #1 and # 2 A  a r e  opened. 
Relay A r e s t o r e s ,  c loses  C ,  and changes t h e  s t a t u s  of lead  
M from i t s  "seized" t o  i t s  '$normal1' s t a t e .  Relay C oper- 
a t e s ,  momentarily disconnects lead  R(- )  from leads -L and 
+REV, and connects capac i to r  C2 i n  s e r i e s  wi th  r e s i s t o r  (100 
ohms) t o  lead -L. The c i r c u i t  i s  he ld  u n t i l  t he  Operator 
disconnects .  When the  Operator disconnects ,  ground i s  r e-  
moved from lead E, opening H .  Af te r  i t s  s low- to- release 
i n t e r v a l ,  H r e s t o r e s  , r e  turns  normal b a t t e r y  p o l a r i t y  t o  
leads +REV and -REV, opens B and #ID, and t r a n s f e r s  lead RC 
from lead  ST t o  ground, charging capaci tor  C 1 .  Af ter  i t s  
slow- to- release i n t e r v a l ,  B r e s t o r e s  removes ground from 
lead C, opens C and 82D grounds l e d  PC, and disconnects 
r e s i s t o r  L from across  ieads R(- )  and T(+) . Relay D 
r e s t o r e s  and connects r e s i s t a n c e  br idge ( r e s i s t o r  G) across  
leads T(+) and R(-). Af ter  i t s  s low- to- release i n t e r v a l ,  
C r e s t o r e s ,  connects lead  R(- )  t o  leads  -I, and -REV, r e-  
moves ground from lead  PC, grounds lead ATB, disconnects 
r e s i s t a n c e  br idge from across  leads  R(-) and T(+), and con- 
nec t s  r e s i s t a n c e  ( r e s i s t o r  N) b a t t e r y  t o  lead C t o  mark t h i s  
c i r c u i t  i d l e  a t  the  Se lec to r  banks. The c i r c u i t  i s  now a t  

2.05.1.2 Auto t o  Auto (Without "Ht' wir ing)  

When the  c a l l i n g  p a r t y  disconnects ,  #1 and # 2 ~  a r e  opened. 
Relay A r e s t o r e s ,  opens B ,  c loses  C,  and t r a n s f e r s  lead  M 
from i t s  "seized" t o  i t s  "normalf

f s t a t e  t o  g ive  t h e  Oper- 
a t o r  "on-hookw supervis ion .  Relay C ope ra tes ,  and momentarily 
disconnects lead  R(-) from leads  -L and +REV. When the  Oper- 
a t o r  disconnects ,  ground i s  removed f r m  lead E, opening 
H.  Af te r  i t s  slow- to- release i n t e r v a l ,  H r e s t o r e s ,  opens 
# l ~ ,  r e t u r n s  normal b a t t e r y  p o l a r i t y  t o  leads  +REV and -REV, 
and t r a n s f e r s  lead  RC from lead  ST t o  ground, charging 
capaci tor  C 1 .  Af t e r  i t s  s low- to- release i n t e r v a l ,  B r e s t o r e s  
opens # 2 ~  and C ,  t r a n s f e r s  lead  C from ground t o  open c i r -  
c u i t ,  grounds lead PC, and disconnects r e s i s t o r  L from across  
leads R(-) and T(+). Relay D r e s t o r e s  and connects r e s i s t a n c e  
br idge ( r e s i s t o r  G) across  leads T(+) and R(-) . After  i t s  
s low- to- release i n t e r v a l ,  C r e s t o r e s ,  removes ground from 
lead  PC, grounds lead  ATB, removes r e s i s t a n c e  br idge from 
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across  leads  R(-) and T(+) connects lead  R ( -  t o  leads -L 
and -REV, and connects r e s i s t a n c e  ( r e s i s t o r  N b a t t e r y  t o  
lead C t o  mark t h i s  c i r c u i t  i d l e  a t  the Se lec to r  banks. 
The c i r c u i t  i s  now a t  normal. 

2.06 Tes t  F a c i l i t i e s  

Operation i s  the  same as  described i n  Sect ion 1.06 except 
t h a t  op t iona l  wir ing  i s  provided t o  enable t h e  c i r c u i t  t o  
meet l o c a l  pulse  repeat ing  t e s t s ,  s e e  NOTE 78,  H-610057. 
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