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D. D escr ip t ion  o f  Changes

D . l  The TTLL lead  i n  P ig .  9 i s  made p a r t  
o f  ZU and ZX o p t io n s  on a D n o - re c o rd

b a s i s .

D.2 Options YJ and YK a re  added to  p ro 
v id e  a means o f  d i s t i n g u i s h i n g  

between r o t a r y  d i a l  and T O U C H -T O N E ® l e a d s ,  
on a D n o - re c o rd  b a s i s .

D.3 Options YA, YJ, YK, ZY, and ZZ a re  
added to  th e  "TOUCH-TONE c a l l i n g  

i n i t i a l l y "  s e c t i o n  o f  C i r c u i t  Note 114, 
on a D n o - re c o rd  b a s i s .

D.4 Option YN i s  added to  l i g h t  a 
lamp in  th e  m ain tenance  c e n te r  

when a l l  TOUCH-TONE sen d ers  i n  a  p a r 
t i a l l y  c o n v e r ted  se n d e r  subgroup a re  
busy and a n o th e r  lamp to  l i g h t  when 
a l l  r o t a r y  d i a l  sen d ers  i n  th e  same 
group a r e  busy.

BELL TELEPHONE LABORATORIES, INCORPORATED

F. Changes in  CD S e c t io n

F . l  In  SECTION I I ,  28. SENDER GROUP 
BUSY REGISTRATION, FIG. 9 , change

28 .02  to  r e a d :

28 .02  When a l l  r o t a r y  d i a l  and overflow  
se n d e rs  i n  a subgroup a re  busy, r e l a y

SGB o p e ra te s  th rough  a s e r i e s  c ro s s - c o n n e c t io n  
o v e r  lead  MB ( se e  Note 21 2 ) .  The o p e ra t io n  
o f  r e l a y  SGB l i g h t s  a busy lamp a t  th e  make- 
busy frame over  lead  BL, YN o p t io n .  When a l l  
TOUCH-TONE and overf low  se n d e rs  i n  th e  sub
group a re  busy , r e l a y  TTGB o p e ra te s  th rough  
a s e r i e s  c ro s s - c o n n e c t io n  ove r  lead  TMB, (see  
Note 21 2 ) .  The o p e r a t io n  o f  r e l a y  TTGB l i g h t s  
a busy lamp a t  th e  make-busy frame ove r  lead  
TTBL, YN o p t io n .  The o p e ra ted  SGB and TTGB 
r e l a y s  o p e ra te  th e  a s s o c i a te d  GB- r e la y s  o f  
F ig .  6 and th e  TGB- r e l a y s  o f  F ig .  2 5 , r e 
s p e c t i v e l y .  The o p e ra te d  SGB o r  TTGB r e l a y  
a l s o  causes  th e  o p e r a t io n  o f  in d iv id u a l  r e g 
i s t e r s  ove r  le a d s  CG and TCG, r e s p e c t i v e ly .

F .2  Add th e  fo l lo w in g  as  t i t l e  f o r  28 .03 :

C. YM Option -  Mfr Disc

DEPT 5615-DWW-RBC-JR

Printed in  U.S.A. Page 1 
1 Page





CIRCUIT DESCRIPTION CD-2555^-01 
ISSUE 10D 

DWG ISSUE 30D

CROSSBAR SYSTEMS 
NO. 1

SUBSCRIBER SENDER LINK 
AND CONTROLLER CIRCUIT

TABLE OF CONTENTS PAGE

SECTION I  -  GENERAL DESCRIPTION. . . .  1

1 .  PURPOSE OF CIRCUIT...................................... 1

2 .  GENERAL DESCRIPTION OF OPERATION . 1

SECTION I I  -  DETAILED DESCRIPTION. . . 1

1 . LINK DISTRIBUTION PLAN............................. 1

2 .--- DISTRICT GROUP INDICATIONS 
-------T0¥ARI7THE“'LTNE LINK“ SNIT

CONTROLLER" 'CIKflHTS. . ~ T .........................1

A. ZP O ption A v a i la b le  Pa th  . . .  1
B. ZQ Option A v a i la b le  Bath . . .  1

3 . DISTRICTS AVAILABLE...................................... 1

4 .  CALL STARTS -  DISTRICT GROUP
------ SELSETION. ." 7  T  '. '.  V T Y  . . . .  2

5. DISTRICT JUNCTOR SELECTION . . . .

6 . REGULAR SENDER GROUP TEST...................

7. RESERVE SENDER GROUP TEST ----YMBTfilSfl. ) . T . . . . . .

9 .

10.
11.

12.

SENDER GROUP SELECTION .......................

SENDER SELECTION .....................................

OPERATION OF SELECTING MAGNETS . .

OPERATION OP CUSTOMER SENDER LINK 
HOLDING MAGNETS. . . . .  ...................

OPERATION OF HOLDING MAGNETS OF
T J W ' L T U K  AN5~'C0NTR0LLER~'CIR-CIIIT .

13. DOUBLE-CONNECTION TEST

14. SLEEVE CONTINUITY CHECK

15. RETURN TO NORMAL

16 OPERATION WITHOUT A LINE LINK - 
FOR DIALING TYPE DISTRICTS FROM 
'TKn SWITCHBOARD o r  CTSTAST" 'OFFICE -  
Flff. 14  And a .  . .  ." .' . .

3

4

4

4

5

6

6

7

7

8

9

9

TABLE OF CONTENTS (Cont) PAGE

17. FALSE START CALLS -  FIG. l4 . . .  10

18. CALLS WAITING ALARM - FIG. 14 . . 10

19. TEST CIRCUIT CALLS....................................10

20. TIMING RELAYS.............................................12

21.--AUTOMATIC RELEASE DUE TO TRAFFIC 
------ T E U H S - Y R  OWlON. .     7 7 7 ’. 13

22 . USE OF HOLD JACK TO INDICATE
-------TROUBLE ... ; ...............................   . 14

23. USE OF HOLD FEATURE WITH COMMON
------ BOLg JacK'"'C'iRCUIT " '. . 15

24. FALSE STARTS -  CALL IS ABANDONED
------ BEFORE OH OPERATES! .  16

25.--FALSE STARTS -  CALL IS ABANDONED
------ ‘A * ™  'RELAY OH OPERATES ". .“ ’7 7 ". 16

26. MAKE-BUSY JACKS........................................ 17

27. EMERGENCY TRANSFER....................................17

28. SENDER GROUP BUSY REGISTRATION -
------'FTP. 9. ".""T .' . "'!' ". . ". T 7 .7 ". 17

A. ZP O p t i o n ............................................. 17
B. ZQ O p t i o n ............................................. 17

29. TROUBLE INDICATOR....................................17

30. SENDER GROUP TROUBLE -  FIG. 9
------ 'AND T), F r ' M T T T T .  . . . .  . 2 0

31. AUTOMATIC MESSAGE ACCOUNTING. . . 2 l

A. D i s t r i c t  Group C i r c u i t . . . .  21 
IT Sender Group C onnec tor. . . .  21 
C. T ea t  C a l l  Uotie' O onnec tor . . . 21 
0. Line O bserv ing  O p e ra t io n .  . . 21
E. ToUOH-'To'nE'® 'C alling ~

Eq Option .  ̂ I . . . . . .  21

32. SENDER PREFERENCE CANCELLATION
-----B t r a w  'SETTdW L O A d' control------

y m  s is (L '  ) . y  ~r~r~. . . .  21

P r in t e d  in  U.S.A.
TABLE OF CONTENTS

Page 1



CD-25554-01 -  ISSUE 10D -  TABLE OF CONTENTS

TABLE OF CONTENTS (Cont) PAGE

33. USE OF THIS CIRCUIT FOR ADDI
TIONS . . . . . . . .  # # 22

34. CONTACT PROTECTION......................   23
SECTION I I I  -  REFERENCE DATA..................... 1

1.. WORKING LIMITS.........................................  1

2 . FUNCTIONAL DESIGNATIONS ...................  1

TABLE OF CONTENTS (Cont) PAGE

3. FUNCTIONS.......................  i
4. CONNECTING CIRCUITS ............. 4
5. ALARM INFORMATION...............  4
6. TAKING EQUIPMENT OUT OF SERVICE . 7
SECTION IV - REASONS FOR REISSUE. . . 1

TABLE OF CONTENTS 
Page 2 
2 Pages



CD-2555^-oi - ISSUE 10D - SECTION I

SECTION I  - GENERAL DESCRIPTION

1. PURPOSE OF CIRCUIT

1.01  The purpose  o f  t h i s  c i r c u i t  i s  to  
p ro v id e  means f o r  c o n n e c t in g  any

o f  100 d i s t r i c t  j u n c t o r s  to  any o f  100 
s u b s c r i b e r  s e n d e r s ,  to  p ro v id e  means f o r  
c o n t r o l l i n g  th e  e s ta b l i s h m e n t  o f  th e s e  
c o n n e c t io n s  one a t  a t im e and, w i th  a u to 
m a t ic  message a c co u n t in g  o p e r a t io n ,  to  
c lo s e  th rough  th e  l i n e  l i n k  frame i d e n t i 
f i c a t i o n  l e a d s  to  th e  a s s o c i a te d  se n d e r .
With th e  a id  o f  a l i n e  l i n k  and c o n t r o l l e r  
c i r c u i t  s u b s c r i b e r  l i n e s ,  s u b s c r i b e r  d i s t r i c t  
j u n c t o r s ,  and se n d e rs  can be connected 
t o g e t h e r .  D ia l in g  type  d i s t r i c t  j u n c to r s  
can be connected  to  s e n d e rs  w i th o u t  th e  
a id  o f  th e  l i n e  l i n k .

1 .02  When TOUCH-TONE® c a l l i n g  i s  p rov ided  
on a p a r t i a l l y  conve r ted  b a s i s  on ly

a p o r t i o n  o f  th e  s u b s c r i b e r  senders  a re  
equipped to  h a n d le  TOUCH-TONE t r a f f i c .  The

se n d e rs  a s s o c i a te d  w ith  each se n d e r  subgroup 
can be s p l i t  i n to  a two- o r  t h r e e - s e c t i o n  
a rran g em en t,  in te n d e d  f o r  o f f i c e s  w i th  low 
CCS to  se n d e r  r a t i o ,  p ro v id e s  a s e c t i o n  o f  
r o t a r y  d i a l  sen d ers  no t co n v e r ted  f o r  
TOUCH-TONE and a s e c t io n  o f  s e n d e rs  converted  
f o r  TOUCH-TONE t h a t  hand le  TOUCH-TONE c a l l s  
o n ly .  The t h r e e - s e c t i o n  a rrangem ent c o n s i s t s  
o f  a  s e c t i o n  o f  unconverted  se n d e rs  to  hand le  
on ly  r o t a r y  d i a l  c a l l s ,  a second s e c t i o n  
made up o f  conve r ted  se n d e rs  to  hand le  only  
TOUCH-TONE c a l l s ,  and a t h i r d  s e c t i o n  made 
up o f  co n v e r ted  senders  to  hand le  overf low  
from th e  o t h e r  two s e c t i o n s .

1 .03  On each c a l l  an i n d i c a t i o n  i s  g iven
t h i s  c i r c u i t  as to  th e  type  o f  sen d er  

r e q u i r e d .  T h is  c i r c u i t  w i l l  th en  f u n c t io n  
to  c onnec t  th e  c a l l  to  th e  p ro p e r  type  
s e n d e r .

2 .  GENERAL DESCRIPTION QF OPERATION

2 .0 1  None.

SECTION I 
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SECTION I I  - DETAILED DESCRIPTION

1. LINK DISTRIBUTION PLAN

1.01 There  a r e  t e n  p r im ary  sw itc h e s  and 
f i v e  secondary  s w itc h e s  a s s o c ia te d

w ith  a s u b s c r i b e r  sen d er  l i n k  and c o n t r o l l e r  
c i r c u i t .  The p r im ary  sw itc h e s  accommodate 
100 d i s t r i c t  j u n c t o r  c i r c u i t s  w h ile  the  
secondary  sw itc h e s  p ro v id e  means f o r  con
n e c t in g  to  100 s u b s c r i b e r  s e n d e r  c i r c u i t s .
The d i s t r i c t  j u n c to r s  a r e  d iv id e d  in to  t e n  
groups o f  t e n  d i s t r i c t  j u n c t o r s  each and 
th e s e  te n  groups a re  subd iv ided  in to  p a i r s ,  
th e  two groups o f  a p a i r  b e in g  th o se  two 
groups t h a t  a r e  se rved  by th e  sw itch es  which 
have a c c e s s  to  th e  same group o f  10 s en d er  
l i n k s .  Hence, t h e r e  a r e  f i v e  d i s t r i c t  
groups each served  by 10 s e n d e r  l in k s  w i th  
each group c o n s i s t i n g  o f  20 d i s t r i c t s .  The 
s e n d e r  c i r c u i t s  a r e  d iv id e d  i n to  10 subgroups 
o f  10 se n d e rs  each . There a r e  f i v e  secondary  
s w i tc h e s ,  each o f  which accommodates two 
subgroups o f  s e n d e r s .  F ive  sen d er  l in k s  
c o n n e c t in g  to  each  sen d er  subgroup have 
a c c e s s  to  each d i s t r i c t  g roup , one l i n k  
s e rv in g  each o f  th e  f i v e  groups o f  20 d i s 
t r i c t  j u n c t io n s .  The secondary  sw itches  
s h a l l  always be connected  to  senders  even 
though th e r e  may be l e s s  th a n  100 s en d ers  
in  th e  o f f i c e  i n  o r d e r  to  p ro v id e  s u f f i c i e n t  
se n d e r  l in k s  to  accommodate th e  t r a f f i c  
demands o f  the  d i s t r i c t s .  In  th e  o f f i c e s  
where t h e r e  a r e  l e s s  th an  100 s e n d e rs ,  one 
o r  more sen d er  groups w i l l  be connected  to  
more th an  one secondary  sw itch  o f  th e  same 
se n d e r  l i n k  and c o n t r o l l e r  c i r c u i t .  Of 
c o u rs e ,  from th e  s ta n d p o in t  o f  wear, i t  i s  
d e s i r a b l e  t h a t  each subgroup o f  10 s en d ers  
s h a l l  have as many ap p earances  on secondary  
s e n d e r  l i n k  sw itc h e s  as  every  o th e r  sen d er  
subgroup. In no case  s h a l l  a sen d er  sub
group c o n ta in  l e s s  th an  f i v e  sen d ers  in  
o r d e r  t h a t  th e  a s s o c i a te d  sender  l i n k s  may 
be used e f f i c i e n t l y .

2 . DISTRICT GROUP INDICATIONS TOWARD THE 
LINE Lllfe AND CONTROLLER dlRCtJITS

A. ZP Option A v a i la b le  Path

2 .0 1  p ig .  4 i s  a rran g ed  so t h a t  when a l l  
r e l a y s  a r e  norm al, ground i s  connected

from th e  o f f -n o rm a l  c o n ta c t s  o f  th e  D ho ld in g  
magnets o f  F ig .  2 th rough  th e  normal c o n ta c t s  
o f  th e  GB- r e l a y s  o f  F ig .  6 to  th e  TA, TB,
RA, and RB le a d s  o f  th e  l i n e  l i n k  and con
t r o l l e r  c i r c u i t s .  I t  should  be observed  t h a t  
th e  "path  a v a i l a b l e "  ground o v e r  lea d  PA from 
F ig .  o i n d i c a t e s  t h a t  t h e r e  i s  a t  l e a s t  one 
p a th  o r  i d l e  s e n d e r  l i n k  a v a i l a b l e  from th e  
group o f  20  d i s t r i c t s  t o  a  s e n d e r  group 
hav ing  a t  l e a s t  one i d l e  s e n d e r .

B. ZQ Option A v a i la b le  Path

2 .0 2  A ground i s  connected  from the  o f f -  
normal c o n ta c t s  o f  th e  D h o ld in g  

magnets o f  F ig .  2 th ro u g h  th e  normal con
t a c t s  o f  th e  GB- r e l a y s  o f  F ig .  6 (PA 
le a d s )  to  th e  RDA lead  o f  th e  l i n e  l i n k  and 
c o n t r o l l e r  c i r c u i t .  A ground on the  RDA 
lea d  i s  an i n d i c a t i o n  to  the  l i n e  l i n k  and 
c o n t r o l l e r  c i r c u i t  t h a t  t h e r e  i s  a t  l e a s t  
one p a th  o r  i d l e  s e n d e r  l i n k  a v a i l a b l e  from 
th e  group o f  20 d i s t r i c t s  to  a sen d er  group 
hav ing  a t  l e a s t  one i d l e  r o t a r y  d i a l  o r  
overf low  s e n d e r .  Ground i s  a l s o  connected  
from o f f -n o rm a l  c o n ta c t s  o f  the  D ho ld in g  
magnets o f  F ig .  2 (TPA le a d s )  th rough  th e  
normal c o n ta c t s  o f  th e  TGB- r e l a y s  o f  F ig .
25 to  th e  TDA lead  o f  th e  l i n e  l i n k  and 
c o n t r o l l e r  c i r c u i t .  A ground on t h i s  lead  
i s  an i n d i c a t i o n  to  t h a t  c i r c u i t  o f  a t  
l e a s t  one p a th  o r  i d l e  se n d e r  l i n k  a v a i l a b l e  
from th e  group o f  20 d i s t r i c t s  to  a s e n d e r  
group hav ing  a t  l e a s t  one i d l e  TOUCH-TONE 
o r  overf low  se n d e r .

3. DISTRICTS AVAILABLE

3.01  When ground i s  connected  to  th e  TA
o r  TB lea d  f o r  a  group o f  10 d i s t r i c t s  

th rough  th e  normal c o n ta c t s  o f  th e  a s s o c i a te d  
CA o r  CB r e l a y s  i t  i n d i c a t e s  t h a t  t h e r e  a r e  
two o r  more i d l e  d i s t r i c t  j u n c t o r s  in  the  
group. As w i l l  be d e s c r ib e d  l a t e r  th e  CA 
and CB r e l a y s  o f  a group o f  20 d i s t r i c t s  
a r e  o p e ra ted  by th e  c o n t r o l l e r  c i r c u i t  o f  
F ig .  8 each tim e a c a l l  i s  be ing  served  by 
th e  a s s o c i a te d  d i s t r i c t  group th u s  p r im ing  
th e  group t e s t i n g  r e l a y s  f o r  d e te rm in in g  
w he ther  t h e r e  i s  one , o r  more th an  one, 
d i s t r i c t  s t i l l  a v a i l a b l e  i n  th e  group o f  
10 d i s t r i c t s  t h a t  se rved  th e  c a l l .  I f  t h e r e  
i s  on ly  one d i s t r i c t  a v a i l a b l e  in  a group 
o f  10 d i s t r i c t s  a f t e r  th e  p re v io u s  c a l l  has 
been s e rv e d ,  th e  a s s o c i a te d  CA o r  CB re la y  
w i l l  rem ain  locked  o p e r a te d .  Relays A and 
B a re  m arg in a l  r e l a y s  and o p e ra te  only  i f  
t h e r e  a r e  two i d l e  d i s t r i c t s  a v a i l a b l e  w h i le  
r e l a y s  RA and RB a r e  s e n s i t i v e  and o p e ra te  
i f  t h e r e  i s  a t  l e a s t  one i d l e  d i s t r i c t  
a v a i l a b l e  i n  a group o f  10 d i s t r i c t s .  An 
i d l e  d i s t r i c t  j u n c t o r  c i r c u i t  c onnec ts  
b a t t e r y  th rough  a r e s i s t a n c e  to  i t s  a s s o c i 
a te d  BT lead  o f  F ig .  4 th rough  c o n ta c t s  o f  
th e  CA o r  CB r e l a y  to  a D- r e s i s t a n c e  and, 
th e n c e ,  to  th e  RA and R o r  RB and B r e la y s  
to  ground. I f  t h e r e  i s  o n ly  one i d l e  d i s 
t r i c t  a v a i l a b l e  i n  a group o f  10 d i s t r i c t s ,  
r e l a y  RA o r  RB w i l l  connec t  ground t o  the  
a s s o c i a te d  RA o r  RB le a d s  and ground w i l l  
n o t  be connected  to  th e  TA o r  TB le a d s .
The ground i s  s u b je c t  to  th e  m as te r  c o n t r o l  
o f  th e  DP r e l a y  which o p e r a t e s  each time 
th e  c o n t r o l l e r  c i r c u i t  o f  F ig .  8 s e rv e s  a

SECTION II 
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c a l l  r e g a r d l e s s  o f  which group o f  20 d i s 
t r i c t s  i s  s e rv in g  the  c a l l .  The o p e r a t io n  
o f  th e  DP r e l a y  removes ground from th e  TA, 
TB, RA, RB, and DA le a d s  thus  making th e  
d i s t r i c t  group t e s t  busy to  a l l  a s s o c i a te d  
l i n e  l i n k  and c o n t r o l l e r  c i r c u i t s .

4 .  CALL STARTS - DISTRICT GROUP SELECTION

4 .0 1  When ground i s  connected  to  th e  TA,
TB, RA, and RB le a d s ,  th e  l i n e  l i n k

and c o n t r o l l e r  c i r c u i t  p roceeds  to  s e l e c t  
th e  d i s t r i c t  j u n c t o r  group in  which i t  
p r e f e r s  to  p la c e  a c a l l .  When t h i s  i s  
accom plished , th e  l i n e  l i n k  and c o n t r o l l e r  
c i r c u i t  c onnec ts  ground to  a GP lead  o f  
F ig .  5 c o rre sp o n d in g  to  th e  d e s i r e d  d i s t r i c t  
g roup, th u s  c a u s in g  th e  a s s o c i a te d  GP- r e l a y  
o f  F ig .  8 to  o p e ra te  i f  r e l a y  CK i s  r e l e a s e d .  
One o r  a l l  r e l a y s  GPO to  GP4 may a t te m p t  to  
o p e ra te  s im u l ta n e o u s ly  depending upon th e  
number o f  l i n e  l i n k  and c o n t r o l l e r  c i r c u i t s  
t h a t  may be t r y i n g  to  se rv e  c a l l s  a t  th e  
same i n s t a n t .  Only one GP- r e l a y ,  th e  
lowest-num bered one, w i l l  rem ain o p e ra te d  
i f  more th a n  one has o p e ra te d  a f t e r  r e l a y  
CK o p e r a t e s  from b a t t e r y  on one o f  the  
o p e ra te d  GP- r e l a y s .  The b a t t e r y  f o r  lo c k in g  
th e  GP- r e l a y  o p e ra ted  i s  in  a c h a in  c i r c u i t  
s t a r t i n g  a t  r e l a y  GPO th u s  p e r m i t t in g  on ly  
the  lowest-num bered one to  rem ain o p e ra te d .  
Relay GP- i n  o p e r a t in g :

(a)  o p e r a t e s  th e  G r e l a y  o f  th e  a s s o 
c i a t e d  F ig .  4 ;

(b) co n n ec ts  th e  se n d e r  group p r e fe re n c e  
b a t t e r y  from r e s i s t a n c e  J  to  c o n ta c t

4b o f  an SG- r e l a y ;  and

(c)  o p e ra te s  r e l a y  CK.

4 .0 2  The o p e ra t io n  o f  th e  G r e l a y  o f  F ig .
4 :

(a )  co n n ec ts  ground to  lead  OG thus  
c a u s in g  r e l a y  ON to  o p e r a t e ;

(b) s h o r t - c i r c u i t s  the  RA and A r e l a y s  
and th e  RB and B r e l a y s  to  p re v e n t

e x c e s s iv e  n onopera te  c u r r e n t  flow th rough  
th e  DO to  D9 r e la y s  l a t e r  i n  th e  c i r c u i t  
o p e r a t io n ;

(c )  ZP o p t io n  - c lo s e s  le a d s  GTO to  
GT9 from the  o f f -n o rm a l  c o n ta c t s  o f

t h e i r  r e s p e c t iv e  C h o ld in g  magnets o f  
F ig .  2 th rough  th e  c o n ta c t s  o f  th e  GB- 
r e l a y s  o f  F ig .  6 and th rough  F ig .  5 o r  
23 to  th e  SGO to  SG9 r e l a y s  o f  F ig .  8 
in  p r e p a r a t i o n  f o r  se n d e r  group s e l e c t i o n ;  
ZQ o p t io n ,  on r o t a r y  d i a l  c a l l s  c lo s e s  
th e  GTO to  GT9 le a d s  from t h e i r  r e s p e c t i v e  
C h o ld in g  magnets o f  F ig .  2 , th rough  th e  
normal c o n ta c t s  o f  th e  GB- r e l a y s  o f  
F ig .  6 , th rough  o p e ra ted  c o n ta c t s  o f  th e  
RD r e l a y  o f  F ig .  25, and th rough  F ig .  5 
o r  23 to  th e  SGO-9 r e l a y s  o f  F ig .  8 , on

TOUCH-TONE c a l l s  c lo s e s  th e  GTO to GT9 
le a d s  from t h e i r  r e s p e c t i v e  C h o ld in g  
magnets o f  F ig .  2 to  th e  TGTO to  TGT9 
le a d s  o f  F ig .  25, th rough  th e  c o n ta c t s  
o f  th e  TGB- and TTD r e l a y s  and th rough  
F ig .  5 o r  23 to  the  SGO-9 r e l a y s  o f  
F ig .  8 . In  e i t h e r  c a se  th e  SG- r e l a y s  
w i l l  o p e ra te  prov ided  th e r e  i s  an i d l e  
l i n k  a v a i l a b l e  to  a subgroup o f  s e n d e rs  
hav ing  a t  l e a s t  one o f  th e  p ro p e r  type  
se n d e r  i d l e ;

(d) ZP o p t io n  - connec ts  ground from the  
PA lea d  to  lead  SL o f  th e  l i n e  l i n k

and c o n t r o l l e r  c i r c u i t  i n d i c a t i n g  th e  
c a l l  w i l l  be served  by some d i s t r i c t  o f  
th e  a s s o c i a t e d  group o f  20 d i s t r i c t  
j u n c t o r  c i r c u i t s ;  ZQ o p t io n  -  on r o t a r y -  
d i a l  c a l l s  c onnec ts  ground from th e  PA 
lea d  th rough  a b reak  c o n ta c t  o f  th e  
TD1 r e l a y  and th e  RD d iode  to  th e  SL 
lead  o f  th e  l i n e  l i n k  and c o n t r o l l e r  c i r 
c u i t ,  on TOUCH-TONE c a l l s  c o n n e c ts  ground 
from th e  TPA lead  th rough a b rea k  c o n ta c t  
o f  th e  RD1 r e l a y  and th e  TD d iode  to  th e  
SL lead  o f  th e  l i n e  l i n k  and c o n t r o l l e r  
c i r c u i t .  In  e i t h e r  case  th e  ground i n d i 
c a t e s  th e  c a l l  w i l l  be se rved  by some 
d i s t r i c t  o f  the  a s s o c ia te d  group o f  20 
d i s t r i c t  j u n c t o r  c i r c u i t s  which has a c c e s s  
to  th e  p ro p e r  type  se n d e r ;

(e )  c lo s e s  a number o f  o t h e r  l e a d s  which 
a r e  n o t  used a t  t h i s  t im e ;  and

( f )  ZQ o p t io n  (AMA no t  p ro v id e d )  c lo s e s  
th e  ID lead  from th e  l i n e  l i n k  and

c o n t r o l l e r  c i r c u i t  to  th e  s e r i e s  connected  
RDA and TDA p o l a r  r e l a y s  o f  F ig .  2 5 .

4 .0 3  A ground on TOUCH-TONE c a l l s ,  o r  -48 
v o l t  b a t t e r y  on r o t a r y  d i a l  c a l l s ,

p laced  on th e  ID lead  a t  th e  l i n e  l i n k  and 
c o n t r o l l e r  c i r c u i t  w i l l  o p e ra te  th e  TDA o r  
RDA r e l a y ,  r e s p e c t i v e l y .  The o p e ra te d  TDA 
r e l a y  o p e r a t e s  th e  TTD r e l a y  w hich , i n  t u r n ,  
o p e r a t e s  th e  TD1 r e l a y .  The o p e ra te d  RDA 
r e l a y  o p e r a t e s  th e  RD r e l a y  w hich , i n  t u r n ,  
o p e r a t e s  th e  RD1 r e l a y .

4 .0 4  Where th e  AMA f e a t u r e  i s  p ro v id e d ,  
th e  IDA lead  perform s th e  f u n c t i o n  o f

th e  ID lead  as d e sc r ib e d  i n  3 1 . 0 7 .

4 .0 5  Relay CK in  o p e ra t in g  o p e r a t e s  r e l a y  
RS. The o p e r a t io n  o f  r e l a y  RS o p e ra te s

r e l a y  DE and r e l a y  TS to  s t a r t  th e  t im in g  
r e l a y s .

4 .0 6  Relay ON o p e ra te d :

(a )  opens th e  o r i g i n a l  o p e r a t in g  c i r c u i t  
o f  th e  GPO to  GP4 r e l a y  so t h a t  none 

o f  t h e s e  r e l a y s  can be r e o p e ra te d  u n t i l
r e l a y s  ON and CK r e l e a s e  a t  th e  com ple tion  
o f  th e  c a l l ;
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(b) f u r n i s h e s  ground f o r  l a t e r  o p e ra t in g  
and h o ld in g  r e l a y s  DO to  D9 i n c l u 

s i v e l y ;

(c )  p r e p a re s  th e  o p e ra t in g  c i r c u i t  f o r  
r e l a y  SL;

(d) o p e r a t e s  r e l a y  ONI; and

(e )  co n n ec ts  b a t t e r y  to  th e  secondary  
w inding  o f  r e l a y  DC.

4 .0 7  Relay ONI o p e ra te d :

(a )  co n n e c ts  ground to  th e  GB lea d  o f  
each F ig .  4 th u s  o p e r a t in g  th e  DP

r e l a y  o f  each F ig .  4 ;

(b) lo c k s  to  th e  o f f -n o rm a l  ground l e a d ;  
and

(c)  p re p a re s  t h e  o p e ra te  c i r c u i t  f o r  
r e l a y s  DS and TM.

4 .0 8  The o p e r a t io n  o f  th e  DP r e l a y s  of 
each F ig .  4 removes ground from th e

TA, TB, RA, RB, and DA le a d s  th u s  cau s in g  
a l l  f i v e  o f  th e  a s s o c i a te d  d i s t r i c t  groups 
to  t e s t  busy and d i r e c t s  o t h e r  o r i g i n a t i n g  
l i n e  l i n k  and c o n t r o l l e r  c i r c u i t s  to  w a it  
o r  to  p la c e  t h e i r  c a l l s  w i th  o t h e r  a v a i l a b l e  
s u b s c r i b e r  s e n d e r  l i n k  and c o n t r o l l e r  c i r 
c u i t s .  The o p e r a t io n  o f  r e l a y  DP o f  F ig .  4 , 
which i s  be ing  s e rv ie d  a l s o ,  s h o r t - c i r c u i t s  
the  A and B r e l a y  w indings in  o r d e r  to  
p re v e n t  f a l s e  o p e r a t io n  of  the  A o r  B r e l a y s .

5. DISTRICT JUNCTOR SELECTION

5.01  When ground i s  connected  to  an SL lead  
o f  F ig .  4 ,  as  d e sc r ib e d  in  7 . ,  i t

causes  th e  p r e f e r r e d  l i n e  l i n k  and c o n t r o l l e r  
c i r c u i t  to  hold o r  lo ck  to  th e  s e n d e r  l i n k  
and c o n t r o l l e r  c i r c u i t  and a t  the  same time 
causes  i t  to  connect ground to  an A o r  a B 
lead  o f  F ig .  4 co rre sp o n d in g  to  th e  group 
o f  10 d i s t r i c t s  in  which i t  has decided  to  
p lac e  i t s  c a l l .  Ground on th e  s e le c te d  A 
o r  B lead  causes  th e  c o rre sp o n d in g  BA o r  BB 
r e l a y  o f  F ig .  4 to  o p e ra te  which, in  t u r n :

(a)  o p e ra te s  r e l a y  DA o r  DB; and

(b) connec ts  th e  10 busy t e s t  BT lead  o f  
th e  a s s o c i a te d  group o f  10 d i s t r i c t s

th rough  th e  o p e ra te d  DE r e l a y  c o n ta c t s  to  
th e  d i s t r i c t  j u n c t o r  s e l e c t i n g  r e l a y s  DO 
to  D9 i n c l u s iv e  o f  F ig .  8 .

5 .02  Relay DA o r  DB o p e ra te d ,  p r e p a re s  the  
c i r c u i t  f o r  o p e r a t in g  th e  A and B

magnets o f  F ig .  1. When a d i s t r i c t  j u n c t o r  
i s  i d l e  i t  connec ts  b a t t e r y  to  th e  BT lead  
o f  F ig .  4 so t h a t  th e  c o rre sp o n d in g  D- 
r e l a y  o f  F ig .  8 w i l l  o p e ra te  f o r  th e  i d l e  
d i s t r i c t  c o n d i t io n ,  ground be ing  f u rn is h e d  
from th e  ON r e l a y  c o n ta c t s .

5 .0 3  When any o f  th e  DO to  D9 r e la y s  o p e r 
a t e ,  th e y  w i l l  lo c k  to  ground f u r 

n ished  by r e l a y  ON. When any DO to  D9 
r e l a y s  o p e r a t e ,  a c i r c u i t  i s  c lo sed  f o r  
o p e r a t in g  r e l a y  DS which:

(a)  o p e ra te s  r e l a y s  CA and CB o f  F ig .  4 , 
c o rre sp o n d in g  to  th e  group o f  20

d i s t r i c t  j u n c to r s  which i s  s e rv in g  the  
c a l l ;

(b) r e l e a s e s  r e l a y  RS which i s  slow to  
r e l e a s e ;  and

(c)  c lo s e s  th e  c i r c u i t  f o r  o p e ra t in g  
r e l a y s  R1 and R2 o f  F ig .  3.

5 .04  Relay TM o p e ra te s  and locks  to  r e l a y  
ONI i f  t h e r e  a re  two o r  more D0-9

r e l a y s  o p e ra te d  and w i l l  n o t  o p e ra te  i f  
on ly  one DO-9 r e l a y  o p e r a t e s .  I f  on ly  one 
DO-9 r e l a y  o p e ra te s  d u r in g  th e  combined 
r e l e a s i n g  t im es  o f  r e l a y s  RS and DE, th e  
c i r c u i t  assumes t h a t  th e  l a s t  i d l e  d i s t r i c t  
j u n c t o r  c i r c u i t  i s  b e in g  used to  se rv e  th e  
c a l l ,  i n  which case  a c i r c u i t  i s  c lo sed  
l a t e r  when r e l a y  SL o p e r a t e s ,  th rough  th e  
normal c o n ta c t s  o f  r e l a y  TM to  lea d  TM 
f o r  o p e r a t in g  th e  t r a f f i c  m e te r  a s s o c i a te d  
w ith  th e  group o f  20 d i s t r i c t  ju n c to r s  t h a t  
i s  s e rv in g  th e  c a l l .  T h is  i n d i c a t e s  t h a t  
th e  10 d i s t r i c t s  b e in g  t e s t e d  a re  busy bu t  
g iv e s  no i n d i c a t i o n  o f  th e  c o n d i t io n  o f  th e  
o t h e r  10 d i s t r i c t s  o f  th e  group. I f  r e l a y  
TM o p e r a t e s ,  i t  i n d i c a t e s  t h a t  t h e r e  a r e  a t  
l e a s t  two i d l e  d i s t r i c t s  a v a i l a b l e  f o r  
s e rv in g  th e  c a l l  and i t  opens th e  m eter  c i r 
c u i t  to  lea d  TM in  a d d i t i o n  to  r e l e a s i n g  
r e l a y  DE im m edia te ly  w i th o u t  w a i t in g  f o r  
t h e  slow r e l a y  RS to  r e l e a s e  a t  t h i s  p o i n t ,  
th e  d i s t r i c t  j u n c t o r  s e l e c t i n g  r e l a y s  DO 
to  D9 have chosen th e  d i s t r i c t  j u n c t o r  to  
be used f o r  th e  c a l l  s in c e  th e  p r e fe re n c e  
c i r c u i t  i s  e s t a b l i s h e d  from ground which 
i s  c lo s e d :

(a)  from r e l a y  GH th rough  th e  DP lead 
c ro s s - c o n n e c t io n s  and th e  c o n ta c t s  o f

r e l a y  DO to  D9 to  one o f  th e  SHO to  SH9 
le a d s  so t h a t  th e  secondary  l i n e  sw itch  
magnet co rre sp o n d in g  to  th e  s e le c te d  
d i s t r i c t  ju n c to r  w i l l  be o p e ra te d  when 
r e l a y  GH o p e r a t e s ;  and -

(b) from r e la y  GH th rough  r e l a y s  OH and 
c o n ta c t  o f  r e l a y s  DO to  D9 to  one o f

th e  AO to  A9 l e a d s  so t h a t  th e  prim ary  
l i n k  sw itch  hold  magnets A and B c o r r e 
sponding  to  th e  s e l e c t e d  d i s t r i c t  j u n c t o r  
w i l l  be o p e ra te d  when r e l a y  OH o p e r a t e s .

5 .0 5  The DO-4 l e a d s  a r e  grounded th rough  
c r o s s - c o n n e c t io n s  which can be s h i f t e d

p e r i o d i c a l l y  to  d i s t r i b u t e  wear o v e r  th e  
d i s t r i c t s  and th e  l i n k  p r im ary  c r o s s p o i n t s .  
I t  should  be no ted  a l s o  t h a t  th e  w i r in g  in  
c o n n e c t io n  w ith  le a d s  A and B, F ig .  4 ,  i s
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f u rn is h e d  in  o r d e r  to  p re v e n t  t r o u b l e  c ro s s e s  
on th e s e  l e a d s  o r  momentary ground due to  
r e l a y  o p e r a t i o n ,  from e n e rg iz in g  more th a n  
one DA o r  DB r e l a y  a t  a t im e  and th e re b y  
c a u s in g  d o u b le -c o n n e c t io n s .  The A and B 
le a d s  a r e  c o n t r o l l e d  by r e l a y  G, so t h a t  
o n ly  one o f  th e  f i v e  d i s t r i c t  groups can 
have i t s  DA o r  DB r e l a y  o p e ra te d  a t  a t im e .  
M oreover, th e  o p e ra t in g  ground f o r  r e l a y  DS 
i s  o b ta in e d  from b reak  c o n ta c t s  o f  r e l a y s  
BA and BB in  o r d e r  to  b lo ck  th e  c a l l  i f  bo th  
t h e s e  r e l a y s  become o p e ra te d .  Belay DS lo ck s  
o p e ra te d  from ground on i t s  f r o n t  c o n ta c t .

6 . REGULAR SENDER GROUP TEST

6 .0 1  When th e  G r e l a y  o f  one F ig .  k  o p e r 
a t e s ,  i t  c lo s e s  c i r c u i t s  from th e

o p e r a t in g  w ind ings o f  r e l a y s  SGO to  SG9, 
i n c l u s i v e ,  th rough  norm ally  c lo s e d  c o n ta c t s  
o f  t e n  GB r e l a y s ,  th rough  o f f -n o rm a l  b reak  
c o n ta c t s  o f  th e  C magnets o f  t e n  l i n k s ,  
th rough  c o n ta c t s  o f  r e l a y s  R1 and R2 o f  
F ig .  3 t o  th e  GT le a d s  o f  t e n  s e n d e r  s e l e c t o r  
c i r c u i t s  p e r  F ig .  9» An i d l e  s e n d e r  c i r c u i t  
w i l l  n o t  have ground connected  to  i t s  a s s o 
c i a t e d  SB- r e l a y s  o f  F ig .  A, B, o r  C w i l l  
no t  be o p e ra te d .  When two o r  more SB- r e l a y s  
a r e  norm al, ground i s  connected  to  th e  GT 
le a d s  w hich , in  t u r n ,  a r e  connected  t o  th e  
normal c o n ta c t s  o f  th e  R1 o r  R2 r e l a y s  o f  
a l l  a s s o c i a t e d  F ig .  3* R elays SGO to  SG9 
w i l l  th en  o p e ra te  p ro v id e d ,  t h a t  i n  each 
c a s e ,  t h e r e  i s  an i d l e  l i n k  a v a i l a b l e  to  th e  
subgroup o f  t e n  sen d ers  hav ing  more th a n  one 
i d l e  s e n d e r  in  th e  subgroup.

6 .02  I f  th e  r e v e r s e  se n d e r  t e s t  f e a t u r e  
(F ig .  3 and ZH o p t io n )  i s  no t  p ro v id e d ,

th e  G r e l a y  o f  F ig .  b c lo s e s  c i r c u i t s  from 
th e  o p e r a t i n g  w indings o f  r e l a y s  SGO to  SG9 
i n c l u s i v e  th rough  norm ally  c lo se d  c o n ta c t s  
o f  t e n  GB r e l a y s ,  th rough  o f f -n o rm a l  b reak  
c o n ta c t s  o f  th e  C magnets o f  t e n  l i n k s ,  and 
to  ground th rough  b reak  c o n ta c t s  o f  th e  
SGE r e l a y .  Under th e s e  c o n d i t i o n s ,  r e l a y s  
SGO to  SG9 w i l l  o p e ra te  p rov ided  t h a t  in  
each case  t h e r e  i s  an i d l e  l i n k  a v a i l a b l e  
to  th e  subgroup o f  t e n  se n d e rs  hav ing  a t  
l e a s t  one i d l e  s e n d e r .

7 . RESERVE SENDER GROUP TEST -  (MFR DISC.)

7 .0 1  I f  s e n d e r  subgroup s e l e c t i o n  has n o t  
been made b e fo re  r e l a y  DS o p e r a t e s ,  

t h i s  s e l e c t i o n  w i l l  be made on a " re s e rv e "  
b a s i s  s in c e  th e  o p e r a t io n  o f  r e l a y  DS i n d i 
c a t e s  t h a t  an i n t e r v a l  has e la p s e d  which 
would no rm ally  be s u f f i c i e n t  to  complete 
s e n d e r  subgroup s e l e c t i o n .  The o p e r a t io n  
o f  r e l a y  DS causes  r e l a y s  R1 and R2 to  o p e r 
a t e  w hich , in  t u r n ,  d i s c o n n e c ts  th e  sen d er  
subgroup t e s t  r e l a y s  SGO to  SG9 from th e  GT 
le a d s  and co n n ec ts  them to  th e  t e n  RT le a d s .  
The SGO to  SG9 r e l a y s  can o p e ra te  to  ground

on th e  RT le a d  p rov ided  th e  c o r re sp o n d in g  
l i n k s  a r e  i d l e .  The f a c t  t h a t  th e  GB and 
SGE r e l a y s  a r e  normal i s  an i n d i c a t i o n  
t h a t  th e  s e n d e r  subgroup i s  no t  made busy 
by th e  make-busy ja c k  on th e  s e n d e r  make- 
busy frame o r  no t  he ld  busy by a n o th e r  
c o n t r o l l e r  c i r c u i t  and t h a t  t h e r e  i s  a t  
l e a s t  one i d l e  sen d er  in  th e  subgroup. I f  
t h e r e  i s  no i d l e  se n d e r  i n  th e  subgroup, 
r e l a y  SGB, o f  th e  a s s o c i a te d  F ig .  9 ,  w i l l  
o p e r a t e  from ground s u p p l ie d  th rough  th e  
s e r i e s  c o n ta c t s  o f  th e  SB- r e l a y s .  Relay 
SGB o p e r a t e d :

(a )  c lo s e s  a t r a f f i c  m e te r in g  c i r c u i t  
f o r  r e c o rd in g  th e  number o f  t im es

t h a t  a l l  s e n d e rs  o f  th e  subgroup a re  
busy ;

(b) l i g h t s  a lamp on th e  se n d e r  make- 
busy frame which i s  p r im a r i l y

in te n d e d  a s  a guard s i g n a l ;

(c )  removes ground from th e  GT l e a d s ;  and

(d)  co n n e c ts  b a t t e r y  to  th e  a s s o c i a t e d  
GB- r e l a y s  o f  F ig .  6 to  a l l  s e n d e r

l i n k  and c o n t r o l l e r  c i r c u i t s  se rv ed  by 
th e  s e n d e r  subgroup. The o p e r a t io n  o f  a 
GB- r e l a y  w i l l  p r e v e n t  ithe c o r re sp o n d in g  
SG- r e l a y  from o p e r a t in g .

8 . SENDER GROUP SELECTION

8 .0 1  With one o r  more SG- r e l a y s  o p e ra te d ,  
a c i r c u i t  i s  c lo se d  from b a t t e r y  a t  

r e s i s t a n c e  J  th rough  GP- r e l a y  c o n ta c t s  to  
th e  s e l e c t i n g  c o n ta c t s  o f  th e  SG- r e l a y  
and from th e r e  to  th e  a s s o c i a te d  LL r e l a y  
o f  F ig .  D, E, o r  F c o rre sp o n d in g  to  th e  
a v a i l a b l e  s e n d e r  subgroup n e a r e s t  t o  th e  
p r e f e r r e d  s e n d e r  subgroup. The LL r e l a y  
i s  connected  to  ground and o p e r a t e s  when 
b a t t e r y  i s  su p p l ie d  by i t s  a s s o c i a te d  SG- 
r e l a y .  Relay LL o p e ra te d :

(a )  p r e v e n t s  o th e r  se n d e r  l i n k  and 
c o n t r o l l e r  c i r c u i t s  from s u b s e q u e n t ly

s e i z i n g  th e  sen d er  subgroup, e i t h e r  by 
p r e v e n t in g  th e  o p e r a t io n  o f  o t h e r  LL 
r e l a y s  o r  by p re v e n t in g  o t h e r  o p e ra te d  
LL r e l a y s  from o p e r a t in g  t h e i r  a s s o c i a te d  
SS r e l a y ;

(b) c lo s e s  th e  c i r c u i t  f o r  h o ld in g  o p e r 
a te d  th e  SG- r e l a y  which has  p r e v i 

o u s ly  o p e ra te d  the  LL r e l a y ;

(c )  o p e r a t e s  th e  SS r e l a y ;  and

(d) s t a r t s  th e  r e l e a s e  o f  r e l a y s  CHI and 
CH2, th e  l a t t e r  o f  which w i l l  no t

r e l e a s e  i f  th e  C r e l a y  o f  th e  s e n d e r  
subgroup o p e r a t e s  a s  d e s c r ib e d  below.
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8 .0 2  "When r e l a y  SS o p e r a t e s :

(a)  i t  opens th e  o p e ra t in g  c i r c u i t s  
f o r  r e l a y s  SGO to  SG9;

(b) c lo s e s  an a u x i l i a r y  c i r c u i t  to  
ground to  th e  PA and SEL le a d s  so

t h a t  th e  l i n e  l i n k  and c o n t r o l l e r  c i r 
c u i t  w i l l  n o t  be d ism issed  i f  th e  l a s t  
a v a i l a b l e  p a th  i s  used to  s e rv e  th e  
c a l l j  and

(c)  p r e p a r e s  th e  c i r c u i t  f o r  o p e r a t in g  
th e  OC r e l a y .

8 .0 3  S ince  th e  LL r e l a y  o f  o n ly  one se n d e r  
subgroup has o p e ra ted  i t  fo l lo w s  t h a t

on ly  one SG- r e l a y  w i l l  have a h o ld in g  c i r 
c u i t  a f t e r  r e l a y  SS has o p e ra te d .  Hence, 
a l l  SG- r e l a y s  w i l l  r e l e a s e  excep t  th e  r e l a y  
having th e  h o ld in g  c i r c u i t .  When t h i s  
o c c u rs ,  r e l a y  OC o p e ra te s  and, i n  t u r n ,  
o p e ra te s  th e  c o r re sp o n d in g  C r e l a y  o f  F ig .  7 
and th e  a s s o c i a te d  PS s e l e c t i n g  magnets o f  
F ig .  1 under  c o n t r o l  o f  th e  o p e ra te d  SG- 
r e l a y .

9. SENDER SELECTION

9.01  When r e l a y  C o p e ra te s  as  d e s c r ib e d  
in  8 . 01 , i t :

(a)  co n n e c ts  ground (ZR o p t io n  on r e g u l a r  
and ZS o p t io n  on a u x i l i a r y  custom er

se n d e r  l i n k  fram es)  to  th e  frame i n d i c a t i n g  
l e a d s  F00 to  F10 and F as  an i n d i c a t i o n  
to  be used l a t e r  by the  o r i g i n a t i n g  m arker 
to  i d e n t i f y  th e  d i s t r i c t  l i n k  and c o n n e c to r  
frame on which th e  d i s t r i c t  s e rv in g  th e  
c a l l  i s  l o c a t e d ;

(b) ex tends  l i n k  c o n t r o l  l e a d s  RL, ON,
GS, and SL to  th e  sen d er  r e l a y s ;

(c )  c lo s e s  t h e  c l a s s - o f - s e r v i c e  le a d s  
CSO to  CS9 o r  SA to  SE and SO to

S2 to  th e  se n d e r  c o n n e c t in g  r e l a y s ;

(d) c lo s e s  ground to  lea d  CG o f  F ig .  A 
f o r  h o ld in g  any o f  th e  r e l a y s  SO to

S9 o p e ra te d  u n t i l  th e  c o n n e c t io n  i s  
co m p le ted ;

(e)  c lo s e s  l e a d s  SO to  S9 to  r e l a y s  SO 
to  S9 o f  F ig .  A, B, and C;

( f )  h o ld s  r e l a y  CH2 o f  F ig .  D o p e ra te d ;  
and

(g) o p e r a t e s  r e l a y  SGE o f  F ig .  9*

9 .02  Relay SGE opens th e  GT and RT l e a d s
to  i n s u r e  t h a t  when th e  sen d er  subgroup 

i s  s e le c te d  by one sen d er  l i n k  frame th e  
subgroup s h a l l  im m edia te ly  t e s t  busy to  
o th e r  l i n k  fram es w ith o u t  w a i t in g  f o r  an 
i n d iv i d u a l  s e n d e r  to  be s e l e c t e d .  I f  r e l a y  
SGE were n o t  o p e ra te d  u n t i l  th e  S- r e l a y  
o p e ra te d ,  f a i l u r e  o f  th e  c o n t r o l l e r  to  p ic k  
an  in d iv i d u a l  s e n d e r  in  th e  s e l e c t e d  subgroup, 
due to  a t r o u b l e  c o n d i t io n ,  c o u ld ,  by le a v in g  
r e l a y  SGE norm al, cause  d i a l  tone  d e la y s  and 
sen d er  l i n k  a la rm s on o th e r  s e n d e r  l i n k  
fram es a t t e m p t in g  to  s e iz e  th e  exposed sen 
d e r  subgroup . When a sen d er  i s  i d l e ,  ground 
w i l l  n o t  be connected  to  i t s  a s s o c i a te d  SB 
lea d  so t h a t  th e  c o rre sp o n d in g  SB- r e l a y  
w i l l  be norm al. I f  one o r  more o f  t h e  SBO 
to  SB9 r e l a y s  o f  F ig .  A, B, and C i s  norm al, 
th e  g round- t h a t  i s  connected  from th e  o p e r 
a te d  G r e l a y  to  one o f  th e  PO, P2, P4, P6 , 
o r  P8 l e a d s  when r e l a y  C o p e ra te s  ZP o p t io n ,  
w i l l  cause  th e  co rre sp o n d in g  S- r e l a y  to  
o p e ra te  o r  th e  S- r e l a y  f o r  th e  i d l e  s e n d e r  
n e a r e s t  i n  p r e f e r e n c e  to  th e  p r e f e r r e d  
s e n d e r .  With ZQ, o p t io n ,  th e  o p e ra te d  TD1 
o r  RD1 r e l a y  d e s c r ib e d  i n  7 . a p p l i e s  ground 
to  th e  TTP o r  RDP l e a d s ,  r e s p e c t i v e l y .
When C r e l a y  o p e r a t e s  th e  l e a d s  a r e  ex tended  
to  th e  TTP o r  RDP punchings o f  F ig .  A.
These punch ings  w i l l  be c ro s s - c o n n e c te d  as 
shown i n  Note 212. Thus, f o r  example, on a 
r o t a r y - d i a l  c a l l  ground on th e  RDP le a d  w i l l  
cause  th e  S- r e l a y  o f  th e  f i r s t  p r e f e r r e d  
r o t a r y  d i a l  s e n d e r  to  o p e ra te  i f  th e  a s s o 
c ia t e d  SB- r e l a y  i s  norm al. Operated SB- 
r e l a y s  a s s o c i a te d  w i th  r o t a r y  d i a l  s e n d e rs  
ex tend  th e  p r e f e r e n c e  to  th e  n e x t  p r e f e r r e d  
r o t a r y  d i a l  s e n d e r .  I f  a l l  SB- r e l a y s  a s s o 
c ia t e d  w i th  r o t a r y  d i a l  s e n d e rs  a r e  o p e ra te d  
th e  p r e f e r e n c e  i s  ex tended  to  th e  S- r e l a y  
o f  an o verf low  s e n d e r .  The TTP p r e f e re n c e  
lead  which i s  a c t i v a t e d  on TOUCH-TONE c a l l s  
f u n c t io n s  s i m i l a r l y  to  t h a t  d e s c r ib e d  f o r  the  
RDP l e a d .  C ro s s -c o n n e c t io n s  a s  shown in  
Note 212 a llow  f o r  th e  c h a rg in g  o f  p r e f e re n c e  
sequence to  d i s t r i b u t e  wear o v e r  th e  v a r io u s  
se n d e rs  and secondary  c r o s s p o i n t s .

9 .0 3  The o p e ra te d  S- r e l a y s :

(a)  lo c k s  to  ground fu rn is h e d  by r e l a y  
C o v e r  lea d  CG;

(b) s e l e c t s  th e  se n d e r  to  be used to  
s e rv e  th e  c a l l ;

(c)  p r e p a re s  th e  c i r c u i t  from ground 
a t  r e l a y  P to  lea d  SC o f  th e  a s s o 

c i a t e d  se n d e r ;
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(d) grounds one o f  th e  SO to  S9 le a d s  
c o rre sp o n d in g  to  th e  s e le c te d  s e n d e r ,

o p e ra t in g  the  p ro p e r  secondary  s e l e c t i n g  
magnet SS- o f  F ig .  2 ;

(e)  o p e ra te s  r e l a y  P which p ro v id e s  
ground to  hold th e  SS- magnet,

co n n ec ts  ground to  lead  SC o f  the  
s e le c te d  se n d e r  and connec ts  lead  GH 
to  lead  OH f o r  o p e r a t in g  th e  OH r e l a y  
o f  F ig .  8 ; and

( f )  n ro v id e s  a h o ld in g  pa th  f o r  r e l a y  SGE.

9 .0^  Wnen the  se n d e r ,  which has been
s e l e c t e d ,  i s  made busy (d u r in g  th e  

p ro cess  o f  e s t a b l i s h i n g  th e  c o n n e c t io n  from 
the  c a l l i n g  l i n e  to  th e  s e le c te d  s e n d e r ) ,  
i t  connec ts  ground to  i t s  a s s o c i a te d  le a d  
SB th u s  c a u s in g  i t s  c o rre sp o n d in g  SB- 
r e l a y  to  o p e r a t e .  When any r e l a y  SBO to  
SB9 o p e r a t e s ,  i t :

(a)  opens th e  t e s t  lead  to  i t s  
a s s o c ia te d  S- r e l a y ;

(b) connec ts  lea d  AS to  lead  BS f o r  
c o n t r o l l i n g  th e  ground which i s  to

hold th e  e s t a b l i s h e d  co n n e c t io n  so t h a t  
the  c o n n e c t io n  w i l l  n o t  be held  by th e  
sen d er  u n le s s  i t s  SB- r e l a y  i s  o p e ra te d ;

(c)  w i th  ZP o p t io n ,  c lo s e s  i t s  s e r i e s  
c o n ta c t s  f o r  th e  "group-busy"

i n d i c a t i o n  to  th e  w inding  o f  r e l a y  SGB, 
w ith  ZQ o p t io n ,  c lo s e s  i t s  s e r i e s  
c o n ta c t s  f o r  th e  p ro p e r  group busy 
i n d i c a t i o n  to  th e  w inding o f  e i t h e r  th e  
SGB r e l a y  o r  TTGB r e l a y ;  and

(d) removes i t s  i n d i c a t i o n  from th e  GT 
l e a d s .

9*05 S u b s c r ib e r  sen d er  subgroups w ith  mixed 
r o t a r y  d i a l  ( d i a l  p u l s e )  and TOUCH- 

TONE c a l l i n g  a r e  p rov ided  w ith  a f e a t u r e  to  
fo rc e  a l l  se n d e rs  i n  a p r e f e re n c e  c h a in .  
R o tary  d i a l ,  o r  TOUCH-TONE, to  be used 
b e fo re  th e  f i r s t  s e n d e r  i n  the  c h a in  can be 
reu se d .  This  i s  accom plished  by making the  
SB- r e l a y s  s e l f - l a t c h i n g ,  excep t  th e  l a s t  
one. O pera tion  o f  th e  CTT r e l a y  in  th e  
TOUCH-TONE se n d e r  and th e  CRD r e l a y  in  th e  
r o t a r y  d i a l  se n d e r  causes  r e l e a s e  o f  a l l  
p rec e d in g  s e l f - l a t c h e d  SB- r e l a y s  in  t h e i r  
r e s p e c t i v e  c h a in s  t h a t  have i d l e  a s s o c i a te d  
s e n d e r s .  Diodes RD and TT a re  in  th e  c i r c u i t  
to  pe rm it  a ground on r e l a y  CRD upper to  
o p e ra te  r e l a y  CRD and no t  o p e ra te  r e l a y  CTT, 
to  app ly  a ground to  r e l a y  CTT upper  to  
o p e ra te  r e l a y  CTT and no t  o p e ra te  r e l a y  CRD, 
and to  p e rm it  a ground on lead  TTRD to

o p e ra te  bo th  r e l a y s  CRD and CTT. Diodes 
SB- a r e  in  th e  c i r c u i t  to  i s o l a t e  the  
l a t c h in g  grounds t h a t  ap p ear  on 8t  o f  r e l a y s  
SB- from th e  t r a f f i c  usage r e c o r d e r  on lead  
SB.

9 .06  The p re f e re n c e  le a d s  PO, P2, P4, ? 6 , 
and P8 a re  a rran g ed  to  d i s t r i b u t e  wear

o v e r  th e  v a r io u s  se n d e rs  and th e  l i n k  secon 
da ry  c r o s s p o i n t s  in  acco rdance  w ith  th e  
d i s t r i c t  group b e in g  served  V o p t io n ,  o r  by 
f l e x i b l e  c ro s s - c o n n e c t io n s  W o p t io n .

9 .0 7  Relays SB- a re  made slow to  r e l e a s e
to  guard th e  s u b s c r i b e r  s e n d e r  a g a in s t  

p rem atu re  r e s e i z u r e ,  w h i le  c e r t a i n  s e n d e r  
r e l a y s  a re  i n  p ro c e s s  o f  r e s t o r i n g .

10. OPERATION OF SELECTING MAGNETS

10.01  The PS- s e l e c t i n g  magnets o f  th e  
p r im ary  l i n k  sw itc h e s  o f  F ig .  1 a re

o p e ra te d  when th e  se n d e r  subgroup has been 
s e le c te d  as  d e s c r ib e d  i n  11. The SS- 
s e l e c t i n g  magnet o f  th e  secondary  l i n k  
sw itch  o f  F ig .  2 i s  o p e ra te d  a t  th e  com
p l e t i o n  o f  s e n d e r  s e l e c t i o n  as d e s c r ib e d  
in  12. The l i n e  l i n k  and c o n t r o l l e r  c i r c u i t  
c o n t r o l s  th e  o p e r a t io n  o f  th e  s e l e c t i n g  
magnets o f  i t s  p r im a ry  and secondary  s w i tc h e s .

11. OPERATION OF CUSTOMER SENDER LINK 
HQLPJlto MAcMEfrS

11.01 When r e l a y  C o f  F ig .  7 has o p e ra te d  
as d e s c r ib e d  in  11 . and one o f  th e

S- r e l a y s  o f  F ig .  9 has o p e ra ted  as d e s c r ib e d  
in  9 > a c i r c u i t  i s  c lo se d  f o r  o p e r a t in g  the  
p ro p e r  SS- s e l e c t i n g  magnet o f  F ig .  2 .  I f  
th e  PS- magnets o f  F ig .  1 have o p e ra te d  a t  
t h i s  tim e a c i r c u i t  i s  c lo sed  th rough  th e  
s e l e c t i n g  magnet c o n ta c t s  and c o n ta c t  o f  
r e l a y  P o f  F ig .  9 f o r  o p e ra t in g  r e l a y  OH.

11.02 Relay OH o p e r a t e s  r e l a y  GH and th e  
l a t t e r  s u p p l i e s  th e  c o n ta c t s  o f  th e

form er w i th  l o c a l  ground th rough  c r o s s -  
c o n n e c ta b le  pun ch in g s ,  su p p lie d  f o r  wear 
d i s t r i b u t i o n  p u rp o se s ,  to  one o f  th e  AG-9 
le a d s  c o r re sp o n d in g  to  th e  s e le c te d  d i s t r i c t  
j u n c t o r  c i r c u i t .  This  causes  the  a s s o c i a te d  
A and B pr im ary  l i n k  h o ld in g  magnets o f  
F ig .  1 to  o p e r a t e .  The o p e r a t io n  o f  th e  A 
h o ld in g  magnet ex tends  ground o v e r  lea d  S 
to  th e  C and D secondary  l i n k  h o ld in g  mag
n e ts  o f  F ig .  2 . When th e  C ho ld in g  magnet 
o f  F ig .  2 o p e r a t e s ,  i t  co n n ec ts  ground to  
lead  S o f  th e  s e le c te d  s e n d e r  c i r c u i t  and 
t h i s  ground i s  th en  c lo se d  th rough  c e r t a i n  
r e l a y  c o n ta c t s  o f  th e  s e n d e r  to  lea d  SL o f  
F ig .  7 which, i n  t u r n ,  causes  r e l a y  SL o f  
F ig .  8 to  o p e ra te  i n d i c a t i n g  t h a t  th e
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p r im ary  and secondary  l i n k  h o ld in g  magnets 
A and C have o p e ra te d .  As w i l l  be d e s c r ib e d  
l a t e r ,  th e  B and D h o ld in g  magnets a re  
checked o p e ra te d  o v e r  th e  T and R le a d s  
from th e  s u b s c r i b e r  l i n e  th rough  tP the  
s e n d e r  c i r c u i t .

12, OPERATION OF HOLDING MAGNETS OF LINE 
L*NK AND CONTROLLER ClftCUlT

12 .01  As d e s c r ib e d  i n  1 1 , ,  r e l a y  GH i s  o p e r 
a te d  by r e l a y  OH. Relay GH o p e ra te d ,  

lo c k s  under  c o n t r o l  o f  r e l a y  RL and connec ts  
th e  p r e f e re n c e  ground, d e s c r ib e d  in  1 4 . ,  to  
one o f  th e  SHO-9 le a d s  c o rre sp o n d in g  w ith  
th e  s e l e c t e d  d i s t r i c t  j u n c t o r .  This  causes  
th e  secondary  h o ld in g  magnet o f  th e  l i n e  
l i n k  and c o n t r o l l e r  c i r c u i t  to  o p e ra te  and 
lo ck  to  ground s u p p l ie d  to  lead  SC th rough  
th e  d i s t r i c t  j u n c t o r  c i r c u i t  by the  o f f -  
normal c o n ta c t  o f  th e  A h o ld in g  magnet o f  
F ig .  1, which o p e r a t e s  as  d e s c r ib e d  in  11. 
When th e  seconda ry  h o ld in g  magnet o f  th e  
l i n e  l i n k  and c o n t r o l l e r  c i r c u i t  o p e r a t e s ,  
i t  o p e ra te s  a  r e l a y  i n  t h a t  c i r c u i t  which, 
i n  t u r n ,  o p e r a t e s  th e  h o ld in g  magnet o f  th e  
c a l l i n g  l i n e .  When th e  l i n e  h o ld in g  magnet 
o p e r a t e s ,  th e  l i n e  r e l a y  o f  th e  c a l l i n g  l i n e  
r e l e a s e s  and , i n  t u r n ,  r e l e a s e s  a r e l a y  in  
th e  a s s o c i a te d  c o n t r o l l e r  c i r c u i t  which 
connec ts  ground to  le a d  ON o f  F ig .  4 ,  th u s  
o p e r a t in g  a r e l a y  in  th e  se n d e r  c i r c u i t  and 
i n d i c a t i n g  to  th e  se n d e r  t h a t  th e  p rim ary  
and seconda ry  h o ld in g  magnets o f  the  l i n e  
l i n k  and c o n t r o l l e r  c i r c u i t  have o p e ra te d .  
When th e  GS lead  i s  grounded , as w i l l  be 
l a t e r  d e s c r ib e d ,  th e  s e n d e r  c i r c u i t  i s  
informed t h a t  th e  p r im ary  and secondary  
h o ld in g  magnets o f  t h e  custom er sender  l i n k  
and c o n t r o l l e r  c i r c u i t  have o p e ra te d  and 
a l s o  t h a t  t h e  se n d e r  c i r c u i t  should  connect 
ground to  th e  S lead  o f  F ig .  2 f o r  h o ld in g  
th e  e s t a b l i s h e d  c o n n e c t io n  i f  i t  d e t e c t s  a 
l i n e  loop c lo s u r e  ove r  th e  T and R conduc to rs  
c o n t r o l l e d  by th e  c o n ta c t s  o f  th e  fo u r  
h o ld in g  m agnets .

13. DOUBLE-CONNECTION TEST

13*01 Relay  DC i s  used to  d e t e c t  doub le
c o n n e c t io n s ;  t h a t  i s ,  any t r o u b l e  

c o n d i t io n  which may have caused th e  c a l l  
t h a t  i s  b e in g  e s t a b l i s h e d  to  be c ro s se d  
w i th  an a l r e a d y  e s t a b l i s h e d  c o n n e c t io n  a t  
any o f  th e  s w itc h e s  o f  t h e  s e n d e r  l i n k  and 
c o n t r o l l e r  c i r c u i t s .  Relay SL o p e ra te s  
when ground i s  connected  to  le a d  SL as 
d e s c r ib e d  i n  14. Ground on le a d  SL e n e rg iz e s  
th e  b i a s i n g  o r  seco n d a ry  w ind ing  o f  r e l a y  
DC to  a s s i s t  t h i s  r e l a y  i n  m ee ting  i t s  non- 
o p e ra te  c o n d i t i o n  i n  th e  even t  t h a t  a 
d o u b le -c o n n e c t io n  i s  e n c o u n te re d .  When 
r e l a y  SL o p e r a t e s ,  i t :

(a )  c lo s e s  ground to  lea d  TM and o p e ra te s  
r e l a y  CD under c o n t r o l  o f  r e l a y  TM

as d e s c r ib e d  in  5 ;

(b) co n n ec ts  ground to  th e  o f f -n o rm a l  
ground l e a d ;

(c )  co n n ec ts  ground to  r e l a y  SS to  hold 
i t  o p e ra te d  i n  o r d e r  to  p re v e n t

f a l s e  o p e r a t io n  o f  th e  SG- r e l a y s  when 
th e  o p e ra te d  GF- r e l a y  r e l e a s e s  which 
w i l l  o c c u r  b e fo re  th e  a s s o c i a te d  G r e l a y  
o f  F ig .  4 r e l e a s e s ;

(d) r e l e a s e s  r e l a y  OH;

(e )  p re p a re s  th e  d o u b le -c o n n e c t io n  t e s t  
th ro u g h  th e  60Q w inding  o f  r e l a y  DC;

( f )  p ro v id e s  a  h o ld in g  p a th  f o r  th e  G 
r e l a y  o f  F ig .  4 under  c o n t r o l  o f  th e

p r im ary  and secondary  s e l e c t i n g  m agnets;

(g) p re p a re s  th e  c i r c u i t  f o r  o p e ra t in g  
r e l a y  DR;

(h) p ro v id e s  a l o c a l  lo c k in g  p a th  f o r  
i t s e l f  i n  s e r i e s  w i th  r e l a y  DC; and

( i )  p r o v id e s  ground f o r  h o ld in g  the  
se n d e r  l i n k  h o ld in g  magnets ove r

th e  SL lea d  to  t h e  s e n d e r .

13.02 Relay CD perform s no u s e f u l  f u n c t io n  
w i th  F ig .  4 , b u t  i s  used  w ith  F ig .  15 

as d e s c r ib e d  in  16. Relay OH i s  m o d era te ly  
slow to  r e l e a s e  to  p re v e n t  open ing  th e  
h o ld in g  c i r c u i t  o f  th e  s e n d e r  l i n k  h o ld in g  
magnets b e fo re  h o ld in g  ground i s  c lo se d  
th rough  th e  60 w inding  p f  r e l a y  DC in  case  
o f  e x c e s s iv e  v i b r a t i o n  o f  th e  c o n t i n u i t y  
c o n ta c t s  o f  r e l a y  SL. When r e l a y  OH r e l e a s e s ,  
i t  opens t h e  ground t h a t  i t  p r e v io u s ly  
s u p p l ie d  o v e r  one o f  th e  AO to  A9 lea d s  
i n c l u s i v e ,  f o r  o p e r a t i n g  th e  p ro p e r  s e t  o f  
A and B h o ld in g  magnets o f  F ig .  1 . The 
p r e v io u s ly  o p e ra te d  A, B, C, and D h o ld in g  
magnets now hold  o v e r  lea d  S to  le a d  SL o f  
F ig .  8 i n  s e r i e s  w i th  t h e  w ind ing  o f  r e l a y  
DC to  ground su p p l ie d  by th e  SL r e l a y .  The 
ground su p p l ie d  th rough  th e  w ind ing  o f  r e l a y  
DC i s  used to  hold th e  e s t a b l i s h e d  c o n n e c t io n  
and , a t  th e  same t im e ,  t h i s  h o ld in g  c u r r e n t  
i s  s u f f i c i e n t  to  o p e ra te  r e l a y  DC. Relay 
DC w i l l  n o t  o p e ra te  i f  th e  s le e v e  o f  the  
e s t a b l i s h e d  c o n n e c t io n  i s  c ro s s e d  w ith  th e  
h o ld in g  ground o f  a n o th e r  busy co n n e c t io n  
s in c e  t h e  o p e r a t in g  w inding  o f  r e l a y  DC i s  
shun ted  under  t h i s  c o n d i t i o n .  The b i a s in g  
o r  seconda ry  w inding  o f  r e l a y  DC i s  e n e rg ize d  
and opposes th e  p r im ary  w ind ing  so t h a t  t h i s  
r e l a y  w i l l  n o t  o p e ra te  even i f  lead  r e s i s 
ta n c e  i s  encountered  i n  th e  s le e v e  c i r c u i t
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o f  th e  busy c o n n e c t io n .  I f  r e l a y  DC does 
no t o p e r a t e ,  th e n  th e  t im in g  r e l a y s  W, Z,
WA, and ZA, TA, AR, TB, and AL f u n c t io n  to  
o p e r a t e  an a la rm  to  i n d i c a t e  t h a t  a t r o u b l e  
c o n d i t i o n  has o c c u r re d .  Fo r  t h i s  c o n d i t io n ,  
lamp DC w i l l  l i g h t  (p rov ided  t h a t  a p lug  
has  p r e v i o u s ly  been i n s e r t e d  i n  th e  HD ja c k )  
as  an  i n d i c a t i o n  t h a t  a d o u b le -c o n n e c t io n  
has been  encoun tered  a l th o u g h  t h i s  i n d i c a 
t i o n  i s  no t  a b s o lu te  s in c e  o t h e r  t r o u b l e  
c o n d i t i o n s ,  such as  an open DR r e l a y  w ind ing , 
w i l l  cause  th e  same r e a c t i o n .  I f  r e l a y  DC 
o p e r a t e s ,  i t  w i l l  n o rm ally  o p e ra te  r e l a y  DR 
w h ic h :

(a )  p re p a re s  th e  c i r c u i t  f o r  o p e r a t in g  
r e l a y  FS;

(b) lo ck s  under  c o n t r o l  o f  r e l a y  SL to  
b a t t e r y  fu rn is h e d  by th e  o p e ra te d  CK

r e l a y ;

(c)  c onnec ts  ground to  le a d  GS as  an 
i n d i c a t i o n  to  th e  s e n d e r  t h a t  i t

should  connect ground to  t h e  s le e v e  f o r  
h o ld in g  th e  e s t a b l i s h e d  c o n n e c t io n ;

(d) p re p a re s  th e  c i r c u i t  f o r  o p e r a t in g  
r e l a y  AB; and

(e)  opens th e  c i r c u i t  t o  lamp DC so t h a t  
t h i s  lamp w i l l  n o t  l i g h t  f o r  c i r c u i t

f a i l u r e s  t h a t  may o c c u r  beyond t h i s  p o i n t .  
T h is  d o u b le -c o n n e c t io n  t e s t  w i l l  n o t  
d e t e c t  d o u b le -c o n n e c t io n s  between two 
i d l e  s e n d e r  l in k s  and i s  n o t  ca p ab le  o f  
d e t e c t i n g  d o u b le -c o n n e c t io n s  on th e  B 
and D s w itc h e s  o f  F ig .  1 and 2 u n le s s  
c o rre sp o n d in g  d o u b le -c o n n e c t io n s  w ith  a 
busy  se n d e r  l i n k  o c c u r  on th e  A and C 
s w i tc h e s .

l 4 .  SLEEVE CONTINUITY CHECK

14 .01  As d e s c r ib e d  i n  1 1 . ,  th e  c o n t i n u i t y  
o f  th e  s le e v e  from th e  A h o ld in g  

magnet o f  F ig .  1 th rough  th e  c r o s s p o in t s  
o f  t h e  C h o ld in g  magnet o f  F ig .  2 and th rough  
th e  s e l e c t e d  se n d e r  c i r c u i t  o v e r  le a d  SL to  
F ig .  8 i s  checked when r e l a y  SL o p e r a t e s .
I f  r e l a y  SL f a i l s  to  o p e ra te  due to  f a i l u r e  
i n  t h i s  c o n t i n u i t y  check o f  th e  s le e v e  
c i r c u i t  th rough  F ig .  1 and 2 and th rough  
th e  se n d e r  c i r c u i t  th e n ,  a f t e r  t im in g  r e la y s  
W, Z, WA, and ZA, TA, TB, AR, and AL have 
f u n c t io n e d ,  an a larm  w i l l  be o p e ra te d .  I f  
a p lu g  i s  in  th e  HD j a c k ,  r e l a y s  HL and HD 
w i l l  a l s o  be o p e ra ted  th u s  c lo s i n g  a c i r c u i t  
f o r  l i g h t i n g  lamp CF i n d i c a t i n g  t h a t  a s le e v e  
c o n t i n u i t y  f a i l u r e  has o c c u r r e d .  The s le e v e  
c i r c u i t  th rough  th e  h o ld in g  magnets o f  th e  
l i n e  l i n k  and c o n t r o l l e r  c i r c u i t  i s  checked

a t  th e  tim e  t h a t  r e l a y  RL o p e r a t e s .  T h is  
o c c u rs  a f t e r  th e  s e n d e r  c o n n e c ts  ground 
to  th e  s le e v e  as th e  r e s u l t  o f  th e  ground 
s i g n a l s  which i t  has r e c e iv e d  o v e r  lea d  GS 
when r e l a y  DR o p e ra te s  as  d e sc r ib e d  i n  13. 
When th e  s e n d e r  has r e c e iv e d  th e  ground 
s i g n a l  on lead  GS, i t  co n n ec ts  ground to  
t h e  RL le a d  o f  F ig .  7 p rov ided  t h a t  th e  
t i p  and r i n g  c o n d u c to rs  a r e  c lo s e d  th rough  
from th e  c a l l i n g  custom er s t a t i o n  and 
a l s o  p rov ided  t h a t  th e  s e n d e r  has  r e c e iv e d  
th e  "frame i n d i c a t i o n "  and th e  " c l a s s - o f -  
s e r v i c e "  s i g n a l .  Relay DC may r e l e a s e  
when th e  s le e v e  i s  grounded by t h e  se n d e r  
c i r c u i t  o p e r a t in g  r e l a y  AB l o c a l l y  b u t ,  
i f  i t  does n o t  r e l e a s e ,  ground on lea d  RL 
o f  F ig .  7 from th e  se n d e r  c i r c u i t  w i l l  
cause  r e l a y  AB to  o p e r a t e .  Relay AB o p e r 
a te d  lo ck s  under  c o n t r o l  o f  re lay^S L  and 
G and o p e r a t e s  r e l a y  RL, J  o p t io n .  With 
H o p t io n  th e  ground f o r  o p e r a t in g  r e l a y  RL 
i s  f u rn i s h e d  by th e  CTI r e l a y  o r  by th e  
t r o u b l e  i n d i c a t o r  c i r c u i t  i f  t h e  CTI r e l a y  
i s  o p e r a t e d .

14.02 Relay RL o p e ra te d :

(a )  r e l e a s e s  r e l a y  OC which r e l e a s e s  the  
C r e l a y  o f  F ig .  7 and th e  p r im ary

s e l e c t i n g  magnets o f  F ig .  1;

(b) co n n ec ts  ground to  hold r e l a y  ONI 
o p e r a t e d ;

(c )  r e l e a s e s  r e l a y  GH;

(d) opens ground from lead  H; and

(e)  lo ck s  to  ground su p p l ie d  by r e l a y  
DR to  lead  GS.

When r e l a y  GH r e l e a s e s  i t  opens th e  ground 
which i t  has p r e v io u s ly  su p p l ie d  through  
one o f  th e  DO to  D9 r e l a y  c o n ta c t s  to  one 
o f  the  SH0 to  SH9 lea d s  and a l s o  co n n ec ts  
th e  RL lead  from th e  l i n e  l i n k  and c o n t r o l l e r  
c i r c u i t  to  lead  H to  t h a t  c i r c u i t .  I f  the  
c o n t i n u i t y  o f  th e  s le e v e  th rough  th e  l i n e  
l i n k  and c o n t r o l l e r  c i r c u i t  i s  com p le te ,  
th en  ground from lead  SC o f  F ig .  1 c o r r e 
sponding to  th e  s e le c te d  d i s t r i c t  j u n c t o r  
c i r c u i t  i s  r e tu rn e d  th rough  th e  s le e v e  con
t a c t s  o f  th e  p r im ary  and secondary  l i n e  
l i n k  h o ld in g  magnets t o  lea d  H th u s  ca u s in g  
th e  r e l e a s e  r e l a y  o f  th e  l i n e  l i n k  c i r c u i t  
to  o p e ra te  and h o ld in g  r e l a y  RL on i t s  
secondary  w ind ing . I f  th e  h o ld in g  s le e v e  
i s  no t c o n t in u o u s ,  ground w i l l  no t  be 
r e tu r n e d  o v e r  lea d  H and , hence ,  th e  RL 
lea d  w i l l  n o t  be grounded when r e l a y  RL 
o p e r a t e s ,  t h u s ,  cau s in g  th e  t im in g  r e l a y s  
TA, TB, AL, W, Z, WA, ZA, TR, OS, and AR
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to  f u n c t io n  and o p e ra te  an a la rm . I f  the  
s le e v e  i s  c o n t in u o u s ,  bo th  c o n t r o l l e r  c i r 
c u i t  w i l l  f u n c t io n  to  r e t u r n  to  normal.

15. RETURN TO NORMAL

15.01 Relay RL i s  o p e ra ted  by r e l a y  AB, J  
o p t io n .  With H o p t io n  th e  ground f o r

o p e r a t in g  r e l a y  RL i s  fu rn i s h e d  by th e  CTI 
r e l a y  o r  by th e  t r o u b l e  i n d i c a t o r  c i r c u i t  
i f  th e  CTI r e l a y  i s  o p e ra te d .  This  o ccu rs  
a f t e r  th e  s e n d e r  has connected  ground to  
the  s le e v e  f o r  h o ld in g  th e  e s t a b l i s h e d  
c o n n e c t io n  as d e s c r ib e d  in  14. I f  th e  
s le e v e  c i r c u i t  th rough  the  h o ld in g  magnets 
o f  th e  l i n e  l i n k  and c o n t r o l l e r  c i r c u i t  i s  
c o n t in u o u s ,  ground w i l l  be p r e s e n t  on lead  
H. - Hence, when r e l a y  RL o p e ra te s  and r e l e a s e s  
r e l a y  GH, i t  w i l l  cause  ground to  be connected  
to  lead  RL o f  th e  l i n e  l i n k  and c o n t r o l l e r  
c i r c u i t .  T h is  cau ses  th e  l i n e  l i n k  and con
t r o l l e r  c i r c u i t  to  f u n c t io n  and r e t u r n  t h a t  
c i r c u i t  to  norm al, th u s  removing ground from 
fhe GP lead  o f  F ig .  5 and a l s o  from th e  A 
o r  B le a d s  o f  F ig .  4 .  When ground i s  removed 
from the  GP lea d  o f  F ig .  5 which was p r e 
v io u s ly  used in  e s t a b l i s h i n g  th e  c o n n e c t io n ,  
th e  a s s o c i a te d  GP- r e l a y  o f  F ig .  8 r e l e a s e s  
t h u s :

(a )  r e l e a s i n g  th e  p r e v io u s ly  used LL 
r e l a y  w hich , i n  t u r n ,  r e l e a s e s  th e

a s s o c i a t e d  SG- r e l a y ,

(b) open ing  th e  o p e ra te  p a th  o f  r e l a y  G 
which h o ld s  o p e ra te d  from r e l a y  DA

o r  DB; and

(c )  open ing  th e  ope ra ted  p a th  o f  r e l a y  
CK.

15.02 Relay CK rem ains o p e ra te d  u n t i l  th e  
o p e ra te d  SG- r e l a y  r e l e a s e s  th u s

p r e v e n t in g  o p e r a t io n  o f  a GP- r e l a y  on a 
new c a l l  from s e i z i n g  th e  c o n t r o l l e r  c i r c u i t  
u n t i l  t h e s e  r e l a y s  a re  r e l e a s e d ;  th e  r e l e a s e  
o f  r e l a y  CK r e l e a s e s  r e l a y  DR, R l, and R2.
When ground i s  removed from th e  A o r  B lead s  
o f  F ig .  4 ,  th e  c o rre sp o n d in g  BA or BB r e l a y  
r e l e a s e s  th u s  r e l e a s i n g  r e l a y  DA o r  DB.
When r e l a y  DA o r  DB has r e l e a s e d ,  r e l a y  G 
r e l e a s e s  th u s :

(a)  opens th e  o p e r a t in g  c i r c u i t  f o r  
r e l a y s  CA and CB, which w i l l  remain

locked to  t h e i r  own c o n ta c t s  u n t i l  r e l a y s
A and B o p e r a t e ;

(b) r e l e a s e s  r e l a y s  ON and AB i f  r e l a y  C 
i s  r e l e a s e d ;  and

(c )  w i th  ZQ, o p t io n  causes  th e  r e l e a s e  o f  
th e  TDA, TTD, and TD1 r e l a y s ,  o r  RDA,

RD, and RD1 r e l a y s .

15 .03  Relay ON r e l e a s e d ,  r e l e a s e s  th e  DO 
to  D9 r e l a y s  which have been p r e 

v io u s ly  o p e ra te d  f o r  the  c a l l  and a l s o  
r e l e a s e s  r e l a y s  SL and DC. The r e l e a s e  o f  
th e  D- r e l a y s  r e l e a s e s  r e l a y  DS. The SS- 
s e l e c t i n g  magnet o f  F ig .  2 r e l e a s e s  a f t e r  
r e l a y  C o f  F ig .  7 r e l e a s e s  which occu rs  when 
r e l a y  0C r e l e a s e s  as d e sc r ib e d  in  17. When 
r e l a y  SL r e l e a s e s ,  i t  r e l e a s e s  r e l a y s  SS 
and CD and removes ground from th e  o f f -  
normal ground le a d .

15.04 Relay RL r e l e a s e s  when r e l a y s  AB and 
DR r e l e a s e  prov ided  ground i s  remover;

from le a d s  H and GS. When r e l a y  RL 
r e l e a s e s ,  i t  r e l e a s e s  r e l a y  ONI p rov ided  
r e la y s  ON, DS, SL, and 0C a re  r e l e a s e d  
which r e l e a s e s  a l l  o f  the  DP r e l a y s  o f  
F ig .  4 p ro v id in g  th e  r e s p e c t i v e  F ig .  4 
does no t  have th e  CA o r  CB r e l a y  o p e ra te d  
and th e  RA and RB r e la y s  n o n o p e ra te d . I f  
t h i s  l a t t e r  c o n d i t io n  e x i s t s ,  th e  a s s o 
c i a t e d  DP r e l a y  w i l l  remain locked  o p e ra te d  
to  th e  same ground t h a t  i s  h o ld in g  th e  CA 
and CB r e l a y s  u n t i l  an i d l e  d i s t r i c t  o f  the  
group o f  20 becomes a v a i l a b l e  a t  which time 
th e  RA o r  RB r e l a y  o f  th e  group o f  10 d i s 
t r i c t s  hav ing  th e  a v a i l a b l e  i d l e  d i s t r i c t  
w i l l  o p e ra te  th u s  r e l e a s i n g  th e  a s s o c i a te d  
DP r e l a y .  When th e  DP r e l a y  i s  r e l e a s e d ,  
th e  a s s o c i a te d  d i s t r i c t  group i s  made 
a v a i l a b l e  to  th e  l i n e  l i n k  and c o n t r o l l e r  
c i r c u i t s .  When r e l a y  ONI r e l e a s e s ,  i t  
r e l e a s e s  r e l a y  TM i f  o p e ra te d ,  and r e l a y  
TS, which r e s e t s  any o f  th e  t im in g  r e l a y s  
W, Z, WA, ZA, TA, TB, AL, TR, and OS which 
may be o p e ra te d  a t  t h i s  t im e .  The c i r c u i t  
i s  th u s  r e s to r e d  to  normal and p rep a red  to  
se rv e  th e  n e x t  c a l l .

16. OPERATION WITHOUT A LINE LINK - FOR 
DIALING TYPE DISTRICTS FROM "A" 
SWITCHBOARD OR DISTANT OFPTCE - 
F Ig :  T4""And~8-------------------------------

16.01 The o p e r a t i o n ,  when F ig .  14 i s  u sed , 
i s  s i m i l a r  to  t h a t  p r e v io u s ly  

d e s c r ib e d  in  c o n n e c t io n  w ith  F ig .  4 ,  w ith  
th e  fo l lo w in g  e x c e p t io n s .  With ZP o p t io n  
th e  G r e l a y  co n n e c ts  -48 v o l t  b a t t e r y  to  
th e  ID lead  o f  F ig .  25 o p e r a t in g  th e  RDA 
r e l a y .  The o p e ra te d  RDA r e l a y  w i l l  cause  
th e  c a l l  to  be completed on a r o t a r y  d i a l  
b a s i s .  The o p e r a t io n  o f  r e l a y  G o p e ra te s  
r e l a y  DT, F ig .  11, U a p p a ra tu s .  Relay DT 
o p e ra te s  r e l a y  TST and to g e t h e r  th e s e  
r e l a y s  c lo s e  ground to  th e  l i n e  v e r t i c a l  
lead  to  p ro v id e  a d i s t i n c t i v e  code (98888 ) 
to  a l l  c a l l s  th ro u g h  F ig .  14. Lead PA i s  
grounded i f  th e  c o n t r o l l e r  i s  normal and 
t h e r e  i s  a t  l e a s t  one i d l e  l i n k  to  a s e n d e r  
group hav ing  a t  l e a s t  one i d l e  s e n d e r .
When one o r  more o f  th e  20 a s s o c i a te d  
d i s t r i c t s  a re  s t a r t e d  o f f - n o rm a l ,  b a t t e r y
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i s  re c e iv e d  on l e a d s  A o r  B o r  b o th .  Relays 
AG and BG a re  so a rranged  t h a t  on ly  one 
rem ains o p e ra te d  i f  both  should o p e ra te  
s im u l ta n e o u s ly .  As r e l a y  AG has a lo c k in g  
c i r c u i t  i t  u s u a l l y  i s  p r e f e r r e d .  Assuming 
r e l a y  AG has o p e r a t e d ,  ground i s  connected  
to  th e  a s s o c i a te d  GP- r e l a y  o f  F ig .  8 .
Relay GP- o p e r a t e s  o p e r a t in g  r e l a y  G.
Relay BA o p e ra te s  under  c o n t r o l  o f  r e l a y s  
G, AG, and GRL c lo s i n g  th e  o p e r a t in g  c i r c u i t  
f o r  r e l a y  DA. Lead SEL i s  c lo se d  when r e l a y  
G o p e ra te s  lo c k in g  in  any d i s t r i c t s  which 
may have s t a r t e d  c a l l s  i n  th e  g roup , th e  
s e l e c t i o n  between them be ing  made by th e  
D- r e l a y s  which o p e r a t e  ove r  th e  BT- le a d s  
o f  i d l e  d i s t r i c t s . Relay  DP o p e ra te s  and 
opens th e  PA le a d  when r e l a y  ONI o p e r a t e s .  
D i s t r i c t  and se n d e r  s e l e c t i o n  ta k e s  p la c e  
as d e s c r ib e d  i n  8 . th rough  1 4 . ,  16 . ,  and 17 . 
e x c ep t  t h a t  r e l a y  CD o f  F ig .  8 o p e ra te s  when 
r e l a y  DA o p e r a t e s ,  lo c k s  in d ep e n d e n tly  o f  
r e l a y  TM, and c lo s e s  t h e  c i r c u i t  f o r  o p e r 
a t i n g  r e l a y  TM a s  soon as  any one o f  th e  
D- r e l a y s  o p e r a t e s ,  th e re b y  c a n c e l in g  th e  
d e la y  o f  th e  RS r e l a y  r e l e a s e  tim e b e fo re  
r e l a y  DE r e l e a s e s  to  o p e ra te  r e l a y  OH.

16.02 The o p e r a t i o n  o f  th e  p r im ary  l i n k
h o ld in g  magnets cau ses  ground to  be 

r e tu rn e d  o v e r  le a d  HA o p e ra te d  r e l a y  H, 
which grounds th e  H and ON le a d s  and c lo s e s  
the  SEL le a d  ind ep en d en t  o f  r e l a y  GRL.
When r e l a y  AB o p e r a t e s  ( se e  1 4 .)  r e l a y  RL 
o p e r a t e s ,  J  o p t io n .  With H o p t io n  th e  
ground f o r  o p e r a t in g  r e l a y  RL i s  fu rn i s h e d  
by r e l a y  CTI o r  by th e  t r o u b l e  i n d i c a t o r  
i f  th e  CTI r e l a y  i s  o p e ra te d .  S ince r e l a y  
H i s  o p e ra ted  r e l a y  RL lo ck s  as soon as 
r e l a y  GH r e l e a s e s .  Ground i s  now extended  
over  lead  RL to  o p e ra te  r e l a y  GRL. Relay 
GRL locks  unde r  c o n t r o l  o f  r e l a y  AG and 
opens th e  c i r c u i t  to  r e l a y  BA which r e l e a s e s ,  
r e l e a s i n g  r e l a y  DA. Relay GRL a l s o  grounds 
lea d  GRL to  th e  d i s t r i c t .  The a s s o c ia te d  
d i s t r i c t  removes ground from lead  HA 
r e l e a s i n g  r e l a y  H. Relay H r e le a s e d  opens 
le a d  SEL (SLA toward th e  d i s t r i c t )  f o r c in g  
any d i s t r i c t s  o t h e r  th an  t h a t  j u s t  se rved  
to  m om entarily  open lead  A r e l e a s i n g  r e l a y  
AG. Relays GP- and GRL r e l e a s e ,  r e l e a s i n g  
th e  c o n t r o l l e r  c i r c u i t  and r e l a y  G as 
d e s c r ib e d  i n  15. When the  c o n t r o l l e r  i s  
com p le te ly  r e s t o r e d ,  r e l a y  DP r e l e a s e s  
grounding  lea d  PA to  th e  rem ain ing  d i s t r i c t s  
as  an  i n d i c a t i o n  t h a t  c a l l s  can be han d led .

17. FALSE START CALLS - FIG. l4

17 .01  F a lse  s t a r t s  which a r e  long  enough 
to  c lo s e  lead  SEL a re  locked i n  and 

t r e a t e d  as  d e s c r ib e d  i n  24. excep t  t h a t  
r e l a y  GH need n o t  n e c e s s a r i l y  be o p e ra te d  
a t  th e  tim e th e  d isc o n n e c t  i s  i n i t i a t e d .

18. CALLS WAITING ALARM - FIG. 14

18.01 While l i n e  l in k s  can  p la c e  c a l l s  i n  
more th a n  one se n d e r  l i n k  no such

f a c i l i t i e s  a re  a v a i l a b l e  to  d i a l  type  d i s 
t r i c t s  a s  th e s e  a r e  s e le c te d  w i th o u t  r e f e r 
ence to  a v a i l a b l e  p a th s  and a r e  co n fin e d  to  
one ap p e a ra n ce .  Fo r  t h i s  r e a so n  c a l l s  
w a i t in g  i n  t h i s  g roup . F ig .  l 4 ,  can tempo
r a r i l y  d i v e r t  a l l  c a l l s  o r i g i n a t i n g  i n  l i n e  
l i n k s  n o t  a l r e a d y  locked  to  lea d  SEL from 
t h i s  s e n d e r  l i n k .  When a  c a l l  i s  w a i t i n g  
r e l a y  CW i s  o p e r a t e d .  With a p a th  a v a i l a b l e  
t o  se rv e  th e  c a l l ,  r e l a y  DPA o p e r a t e s ,  
o p e r a t in g  th e  DP r e l a y s  i n  each F ig .  4 o f  
th e  a s s o c i a te d  l i n k  f ram e. T h is  opens th e  
"pa th s  a v a i l a b l e "  l e a d s ,  TA, TB, RA, ahd RB 
to  a l l  a s s o c i a te d  l i n e  l i n k s .  Under t h i s  
c o n d i t io n  r e l a y  DP o f  F ig .  l 4  should  o p e r a t e  
and r e l e a s e  as  th e  c o n t r o l l e r  hand led  c a l l s  
u n t i l  no more c a l l s  a re  w a i t i n g .  I f  c o n ta c t  
B o f  i n t e r r u p t e r  CW i s  c lo se d  when r e l a y  CW 
o p e r a t e s ,  r e l a y  CWA may o p e r a t e ,  b u t  w i l l  
r e l e a s e  i f  r e l a y  DP o p e ra te s  b e fo re  th e  t im in g  
i n t e r v a l  i s  com ple ted .  I f  r e l a y  DP does n o t  
o p e ra te  w i t h in  5 t o  12 seconds a f t e r  r e l a y  
CW o p e r a t e s ,  r e l a y  CWB w i l l  o p e ra te  from 
c o n ta c t  F o f  i n t e r r u p t e r  CW. Both r e l a y s  
CWA and CWB lo c k  to  key R and a v i s u a l  and 
a u d ib le  a la rm  i s  g iv e n .  I f  r e l a y  DP o p e r a t e s  
i n  th e  normal i n t e r v a l  b u t  rem ains o p e ra te d  
f o r  an abnormal i n t e r v a l  r e l a y  CWB o p e r a t e s  
from c o n ta c t  B o f  i n t e r r u p t e r  CW and, 
a p p ro x im a te ly  5 seconds l a t e r ,  r e l a y  CWA 
o p e ra te s  from c o n ta c t  F. Both r e l a y s  lo ck  
to  key R and g iv e  a v i s u a l  and a u d ib le  
a la rm .

19. TEST CIRCUIT CALLS

19.01  When the  d i s t r i c t  j u n c t o r  t e s t  c i r 
c u i t  d e s i r e s  to  have a d i s t r i c t

j u n c t o r  c i r c u i t  connected  to  a  s u b s c r i b e r  
s e n d e r  f o r  t e s t  p u rp o se s ,  i t  co n n e c ts  
b a t t e r y  to  one o f  th e  DO to  D9 l e a d s  o f  
F ig .  8 , ground to  one o f  th e  GO to  G9 l e a d s  
o f  F ig .  13, and b a t t e r y  to  le a d  ST o f  
F ig .  5* The ground on one o f  th e  GO to  G9 
le a d s  i d e n t i f i e s  th e  d i s t r i c t  group o f  10 
d i s t r i c t s  i n  which th e  d i s t r i c t  to  be 
se rved  i s  lo c a t e d  w h ile  b a t t e r y  on one o f  
th e  DO to  D9 le a d s  i n d i c a t e s  th e  d i s t r i c t  
o f  th e  group o f  10 which i s  to  be s e rv e d .
I f  no r e g u l a r  c a l l  i s  b e in g  se rved  a t  t h i s  
t im e  r e l a y s  TS and GPO to  GP4 w i l l  be normal 
and th e  b a t t e r y  su p p l ie d  to  lead  ST o f  F ig .
5 by th e  t e s t  c i r c u i t  c a u se s  r e l a y  TL to  
o p e r a t e .  Relay TL o p e ra te d :

(a )  opens th e  o p e r a t in g  c i r c u i t  to  
r e l a y s  GPO to  GP4;

(b) o p e ra te s  r e l a y  OS;
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(c )  p r e p a r e s  th e  o p e r a t e  c i r c u i t  f o r  
r e l a y  TC;

(d) o p e r a t e s  r e l a y  RS; and

(e )  w i th  ZQ o p t io n ,  c o n n e c ts  -48 v o l t  
b a t t e r y  to  th e  ID lead  th rough  F ig .

5 o r  23 to  F ig .  25 o p e r a t in g  th e  RDA 
r e l a y .  The o p e ra te d  RDA r e l a y  w i l l  
cause  th e  c a l l  t o  be com pleted  on a 
r o t a r y  d i a l  b a s i s .

19.02 R elay  OS o p e ra te d :

(a )  opens t h e  SEL le a d  toward th e  
l i n e  l i n k  and c o n t r o l l e r  c i r c u i t s 5

and

(b) o p e r a t e s  r e l a y  ONI. Relay ONI 
o p e r a t e s  th e  DP r e l a y s  o f  a l l

a s s o c i a te d  F ig .  4 and a l s o  o p e ra te s  
r e l a y  TS. Relay TS s t a r t s  th e  t im in g  
r e l a y s  W and Z to  count p u l s e s  and a l s o  
o p e r a t e s  r e l a y  TC.

19*03 Relay TC o p e ra te d :

(a )  c o n n e c ts  th e  DA and DR r e l a y s  o f  
a l l  a s s o c i a t e d  F ig .  4 to  th e  a u to 

m atic  t e s t  c i r c u i t ;  and

(b) c o n n e c ts  ground to  le a d s  CS o r  S 
to  f u l l y  o r  p a r t i a l l y  s a t i s f y  th e

se n d e r  f o r  t h e  nc l a s s - o f - s e r v i c e "  
s i g n a l .

19*04 The t e s t  c i r c u i t  co n n e c ts  ground to  
one o f  t h e  10 d i s t r i c t  group le a d s  

GO to  G9 w hich , i n  t u r n ,  causes  a p a r t i c 
u l a r  DA o r  DB r e l a y  o f  F i g .  4 to  o p e r a t e .  
When th e  DA o r  DB r e l a y  o f  a  F ig .  4 o p e r a t e s ,  
i t  o p e r a t e s  i t s  a s s o c i a t e d  G r e l a y .  The 
G r e l a y  o p e r a te d ,  i n  t u r n ,  p r e p a re s  th e  
c i r c u i t  f o r  o p e r a t i n g  th e  SG- r e l a y s  f o r  
s e n d e r  group s e l e c t i o n  and a l s o  o p e ra te s  
r e l a y  ON by c o n n e c t in g  ground to  le a d  OG.

19*05 Relay ON o p e ra te d :

(a )  o p e ra te s  r e l a y  TD which o p e ra te s  
r e l a y  TE and c o n n e c ts  th e  DO to

D9 r e l a y s  to  t h e  t e s t  c i r c u i t ;

(b )  p r e p a re s  th e  h o ld in g  c i r c u i t  f o r  
th e  D- r e l a y  which w i l l  be o p e ra te d

by th e  t e s t  c i r c u i t ,  i n  acco rdance  w ith  
th e  p a r t i c u l a r  DO to  D9 le a d  t h a t  i s  
connec ted  to  b a t t e r y  by th e  t e s t  c i r c u i t .

19.06 Relay TE o p e ra te d :

(a )  opens th e  c i r c u i t  which i s  no rm ally  
used f o r  o p e r a t i n g  th e  t r a f f i c  m ete r

o v e r  lead  TM f o r  th e  d i s t r i c t  group b e in g  
served  to  avoid  u n d e s i r a b le  o p e ra t io n  
o f  th e  d i s t r i c t  group t r a f f i c  m ete rs  on 
t e s t  c a l l s ;

(b) co n n ec ts  ground to  th e  H lead  to
be used  l a t e r  f o r  th e  RL lead  ground;

(c )  p r e p a re s  a lo c k in g  c i r c u i t  f o r  
i t s e l f ;

(d) connects ground to lead CS3 for  
further c la s s  in d ica tio n  to  the

s e n d e r  when r e q u i r e d ;  and

(e)  co n n e c ts  TRL and RL le a d s  through 
to  th e  t e s t  c i r c u i t .

19 .07  Relay TD, i n  o p e r a t i n g ,  a l s o  c lo s e s  
b a t t e r y  from r e s i s t a n c e  J  th rough

back c o n ta c t s  on r e l a y  GPO to  GP4 to  
punching  SGT which i s  c ro s s - c o n n e c te d  to  
punching SGO to  SG9 to  d i s t r i b u t e  t e s t  
c a l l s  o v e r  th e  s e n d e r  g roups p r e f e r r e d  
on t e s t  c a l l s ,  o p e r a t i n g  th e  p r e f e r r e d  
LL- r e l a y .  From t h i s  p o i n t  on th e  c i r c u i t  
f u n c t io n s  as  p r e v io u s ly  d e s c r ib e d  f o r  a 
r e g u l a r  s e r v i c e  c a l l  e x c ep t  f o r :

(a )  th e  c o n n e c t io n  o f  ground to  le a d  ON 
o f  th e  s e n d e r  which o c c u rs  when

r e l a y  GH o p e r a t e s ;  and

(b) c a n c e l l a t i o n  o f  th e  s le e v e  c o n t i n u i t y  
check th rough  th e  l i n e  l i n k  and

c o n t r o l l e r  c i r c u i t  which i s  n o t  r e q u i r e d  
f o r  t e s t  c a l l s  t h a t  a r e  t h e r e f o r e  c an 
c e le d  by th e  group which r e l a y  TE has 
connected  to  le a d  H. The do u b le -  
c o n n e c t io n  t e s t  i s  made as  d e s c r ib e d  
i n  l 6 . and r e l a y s  AB and RL a re  o p e r 
a te d  i n  th e  r e g u l a r  manner a f t e r  th e  
s e n d e r  c i r c u i t  has connected  ground to  
th e  s le e v e  lea d  f o r  h o ld in g  th e  e s t a b 
l i s h e d  c o n n e c t io n .

19 .08  When r e l a y  RL o p e r a t e s ,  i t :

(a )  c onnec ts  ground t o  th e  RL lea d  o f  
th e  au to m a tic  t e s t  c i r c u i t ;

(b) r e l e a s e s  r e l a y  OC which, in  t u r n ,  
r e l e a s e s  t h e  C r e l a y  o f  F ig .  7 and

a l s o  th e  p r im ary  s e l e c t i n g  magnets o f  
F ig .  2 ;  and
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(c )  lo c k s  to  ground s u p p l ie d  by r e l a y  
TE.

When th e  t e s t  c i r c u i t  has reco rded  th e  
r e l e a s e  s i g n a l  over  i t s  RL l e a d ,  i t  r e l e a s e s  
r e l a y  TL which, in  t u r n ,  r e l e a s e s  r e l a y s  
TC and TD. Relay TE r e l e a s e s  when r e l a y  SL 
r e l e a s e s  th u s  r e s t o r i n g  th e  c i r c u i t  to  
no rm al.

20 . TIMING RELAYS

20 .0 1  The p r i n c i p a l  f u n c t io n  o f  r e l a y s  TS, 
W, Z, WA, ZA, TA, TB, TR, OS, AR,

and AL, i s  t o  tim e each c a l l  i n  o r d e r  to  
d i sm is s  t h e  c a l l i n g  l i n e  l i n k  and c o n t r o l l e r  
c i r c u i t  o r  th e  d i s t r i c t  j u n c t o r  t e s t  c i r c u i t  
w i t h in  a s h o r t  i n t e r v a l  i f  a  t r o u b l e  c o n d i
t i o n  i s  e n c o u n te re d .  These r e l a y s  a l s o  
s e rv e  to  rec o rd  th e  number o f  such t r o u b l e  
c o n d i t io n s  and a l s o  o p e ra te  an a la rm  each 
tim e t h a t  such a c o n d i t io n  o c c u r s .  Relay 
TS o p e r a t e s  when r e l a y  ONI o p e r a t e s  a n d :

(a )  p r e p a r e s  th e  c i r c u i t  f o r  h o ld in g  
r e l a y  TA;

(b)  s h o r t - c i r c u i t s  r e l a y  TL to  p re v e n t  
i t  from o p e ra t in g  u n t i l  t h e  c i r c u i t

has r e s t o r e d  to  normal f o r  a s e r v i c e  c a l l ;

(c )  c o n n e c ts  b a t t e r y  to  r e l a y s  W and Z; 
and

(d) co n n e c ts  b a t t e r y  to  r e l a y s  WA and ZA.

20 .02  Ground i s  f u rn i s h e d  i n t e r m i t t e n t l y  by 
th e  i n t e r r u p t e r  frame c i r c u i t  to  lead

A and when ground i s  c lo se d  to  t h i s  lead  
a f t e r  r e l a y  TS has o p e ra te d ,  i t  c au ses  r e l a y  
W to  o p e ra te  and lo c k .  When ground i s  
removed from lead  A r e l a y  Z o p e r a t e s .  Relay 
Z i n  o p e r a t i n g ,  o p e ra te s  r e l a y  WA. When 
ground i s  connected  to  lead  A a second t im e ,  
r e l a y  W i s  shunted and r e l e a s e s  b u t  r e l a y  Z 
h o ld s  o p e ra te d  to  ground on lead  A. When 
ground i s  removed from lead  A a second t im e ,  
r e l a y  Z r e l e a s e s ,  i n  t u r n ,  a l lo w in g  r e l a y  
ZA t o  o p e r a t e .  With ZP o p t io n  r e l a y  ZA in  
o p e r a t i n g  o p e r a t e s  r e l a y  TR f o r  d i s m is s in g  
th e  c a l l  i f  s e n d e r  group s e l e c t i o n  has no t 
been made a t  t h i s  t im e .  With ZQ o p t io n  an 
a d d i t i o n a l  check i s  made a t  t h i s  t im e b e fo re  
th e  TR r e l a y  i s  allowed to  o p e ra te  and 
d i s m is s  th e  c a l l  ( see  2 1 .0 1 ) .  When r e l a y  
TR o p e r a t e s  i t  r e l e a s e s  r e l a y  TL on t e s t  
c a l l s  and a l s o  o p e ra te s  r e l a y  OS which 
d i s m is s e s  s e r v i c e  c a l l s  by open ing  th e  SEL 
l e a d .  When ground i s  connected  to  lea d  A 
a t h i r d  t im e  r e l a y  W o p e r a t e s .  When ground 
i s  removed from lead  A a t h i r d  t im e ,  r e l a y  
Z o p e r a t e s ,  i n  t u r n ,  r e l e a s i n g  r e l a y  WA.
The r e l e a s e  o f  r e l a y  WA, w i th  r e l a y  ZA 
o p e r a t e d ,  o p e ra te s  r e l a y  TA, which locks

under  c o n t r o l  o f  r e l a y  TS, opens one o f  
th e  o p e r a t in g  p a th s  f o r  r e l a y  ONI and p r e 
p a re s  an o p e r a t in g  p a th  f o r  r e l a y  T1 i f  a 
t r o u b l e  i n d i c a t o r  i s  p rov ided  o r  r e l a y  AR 
i f  a t r o u b l e  i n d i c a t o r  i s  no t  p ro v id e d .
When ground i s  su p p l ie d  to  le a d  A f o r  th e  
f o u r t h  t im e ,  r e l a y  W r e l e a s e s .  When ground 
i s  removed from lea d  A f o r  th e  f o u r t h  tim e 
r e l a y  Z r e l e a s e s ,  in  t u r n  r e l e a s i n g  r e l a y  
ZA. When r e l a y  ZA r e l e a s e s  i t  p a r t i a l l y  
c lo s e s  a c i r c u i t  f o r  o p e r a t in g  r e l a y  PS f o r  
th o se  c a l l s  where an open t i p  o r  r i n g  c o n d i
t i o n  i s  rec o g n ize d  a t  t h i s  t im e as  d e s c r ib e d  
i n  25 . When ground i s  su p p l ie d  to  le a d  A 
f o r  th e  f i f t h  t im e  r e l a y  W o p e r a t e s .  When 
ground i s  removed from lea d  A f o r  t h e  f i f t h  
t im e ,  r e l a y  Z o p e r a t e s ,  i n  t u r n ,  o p e r a t in g  
r e l a y  WA. I f  a t r o u b l e  i n d i c a t o r  i s  p r o 
v id e d ,  E w i r in g  i s  u se d ,  and th e  o p e r a t i o n  
o f  r e l a y  WA, w i th  th e  t r o u b l e  i n d i c a t o r  
i d l e  and r e l a y  TA o p e ra te d ,  c lo s e s  a  c i r c u i t  
to  o p e ra te  r e l a y  TI which f u n c t io n s  as 
d e s c r ib e d  i n  2 9 . to  c a l l  i n  a t r o u b l e  i n d i 
c a t o r  and o p e r a t e  r e l a y  AR. I f  th e  t r o u b l e  
i n d i c a t o r  i s  plugged busy r e l a y  TIB w i l l  be 
o p e r a t e d ,  r e l a y  TI norm al, and r e l a y  AR w i l l  
o p e ra te  im m edia te ly  a f t e r  r e l a y  WA o p e r a t e s .  
I f  a t r o u b l e  i n d i c a t o r  i s  n o t  p rov ided  K 
w i r in g  i s  used and punching AL i s  connected  
to  punching AL1. Then th e  o p e r a t io n  o f  
r e l a y  WA, w ith  r e l a y  TA o p e r a te d ,  cau ses  th e  
o p e r a t io n  o f  r e l a y  AR.

20 .03  Relay AR:

(a)  lo ck s  t o  th e  AR key ZA o p t io n ,  o r ,  
when AB o p t io n  i s  f u r n i s h e d ,  to

ground from th e  a larm  t r a n s f e r  c i r c u i t
th rough  th e  AR key;

(b) c onnec ts  ground f o r  o p e r a t in g  
a u d ib le  and v i s u a l  a la rm s ;  and

(c) o p e r a t e s  r e l a y  TB. I f  th e  hold 
f e a t u r e  i s  n o t  i n  use  lea d  LA o r  T

i s  grounded ca u s in g  a m inor a la rm .

I f  th e  hold f e a t u r e  i s  n o t  in  use lea d  LA o r  
T i s  grounded cau s in g  a minor a la rm . I f  th e  
hold f e a t u r e  i s  i n  use lead  MA o r  DL i s  
grounded c a u s in g  a m ajor a la rm . Lead G 
p ro v id e s  an a i s l e  p i l o t  s i g n a l  when th e  
a u d ib le  and v i s u a l  a larm  c i r c u i t  i s  u se d .

20 .04  Relay TB o p e ra te d :

(a )  l i g h t s  lamp AL, and c o n n e c ts  ground 
to  le a d  AL to  th e  m is c e l la n e o u s  c i r 

c u i t  f o r  th e  t r o u b le  i n d i c a t o r  f ram e;

(b) o p e r a t e s  r e l a y  AL by means o f  ground 
s u p p l ie d  by r e l a y  WA and a t  th e  same

i n s t a n t  c o n n e c ts  ground to  le a d  TRL f o r
o p e r a t in g  th e  t r o u b le  m e te r  o f  th e  l i n e
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l in k  and c o n t r o l l e r  c i r c u i t  o r  f o r  
d i s m is s in g  th e  au to m a tic  d i s t r i c t  
j u n c t o r  t e s t  c i r c u i t  on a " t r o u b le  
r e l e a s e "  b a s i s ;  and

(c )  opens th e  o p e ra te  p a th  o f  r e l a y  AR 
i f  r e l a y  T i s  n o t  o p e ra te d .

20 .05  The AL r e l a y  o p e ra te d :

(a )  o p e r a t e s  th e  CA o r  CB r e l a y s  o f  th e  
F i g .  4 b e in g  se rved  a t  t h i s  tim e i f  

th e s e  r e l a y s  have no t  been p r e v io u s ly  
o p e r a t e d ;

( b ) o p e r a t e s  a t r o u b l e  r e g i s t e r  o f  th e  
t r o u b l e  r e g i s t e r  c i r c u i t ;

20 .07 The fo l lo w in g  a re  th e  o v e r a l l  t im es 
o f  th e  v a r io u s  a larm  t im in g  s t a g e s :

NOMINAL TIME INTERVALS IN SECONDS*

Min Max

Pickup 0 .0 0 .5
T r a f f i c  R e lease 0 .5 1 .0
F a l s e  S t a r t 1 .5 2 .0
Sender Link Alarm 2 .0 2 .5

* Measured from s e iz u r e  o f  c i r c u i t  
b u t  d i s r e g a r d in g  r e l a y  o p e r a t in g  
t im es  and i n t e r r u p t e r  v a r i a t i o n s

(c )  o p e r a t e s  r e l a y  ONI i f  n o t  o p e ra te d  
o r  lo ck s  to  i t  i f  o p e ra te d ;

(d) c o n n e c ts  ground to  lead  GS i f  r e l a y  
SL i s  o p e ra te d  i n  o r d e r  to  p e rm it

c o n n e c t io n s  to  be e s t a b l i s h e d  i f  r e l a y  
DR f a i l s  to  o p e ra te  and a l s o  to  o p e ra te  
a r e l a y  i n  th e  s e n d e r  which w i l l  make 
th e  s e n d e r  busy as long as i t s  s le e v e  
lead  S rem ains grounded; and

(e )  o p e r a t e s  r e l a y  TR i f  th e  hold  f e a t u r e  
i s  n o t  in  u se .

20 .06  Relay TR o p e ra te d ,  r e l e a s e s  r e l a y
TL on t e s t  c a l l s  and o p e ra te s  r e l a y  

OS which opens lead  SEL toward th e  l i n e  l i n k  
and c o n t r o l l e r  c i r c u i t  th u s  d i s m is s in g  any 
s e r v i c e  c a l l  which was be ing  accommodated.
The s u b s c r i b e r  sen d er  l i n k  and c o n t r o l l e r  
c i r c u i t ,  however, i s  he ld  busy u n t i l  r e l a y  
WA r e l e a s e s  to  a llow  s u f f i c i e n t  tim e f o r  
th e  l i n e  l i n k  and c o n t r o l l e r  c i r c u i t  t h a t  
en co u n te red  th e  t r o u b l e  c o n d i t io n  to  be 
ro u te d  t o  a n o th e r  s u b s c r i b e r  se n d e r  l i n k  
and c o n t r o l l e r  c i r c u i t  w ith  th e  o p p o r tu n i ty  
f o r  th e  second c i r c u i t  to  s e l e c t  a d i f f e r 
e n t  s e n d e r  group on th e  "second t r i a l " .

• When lea d  A i s  grounded f o r  th e  s ix t h  tim e 
r e l a y  W r e l e a s e s .  When ground i s  removed 
from le a d  A f o r  th e  s i x t h  tim e r e l a y  Z 
r e l e a s e s ,  i n  t u r n ,  o p e r a t in g  r e l a y  ZA.
When r e l a y  ZA o p e r a t e s  r e l a y  TR r e l e a s e s .
When ground i s  a p p l ie d  to  lead  A f o r  th e  
sev en th  t im e  r e l a y  W o p e r a t e s .  When ground 
i s  removed from lea d  A f o r  th e  seven th  
tim e r e l a y  Z o p e r a t e s ,  i n  t u r n ,  r e l e a s i n g  
r e l a y  WA. When r e l a y  WA i s  shunted  and 
r e l e a s e d  r e l a y s  ONI and AL r e l e a s e .  The

• c i r c u i t  w i l l  t h e n  r e s t o r e  to  norm al p r o v id in g  
th e  l i n e  l i n k  and c o n t r o l l e r  c i r c u i t  has 
d isc o n n e c te d  i t s e l f  p r i o r  to  t h i s  p o in t  and 
p ro v id in g  t h a t  th e  t r o u b l e  c o n d i t io n  which 
has been  encoun te red  does no t  p re v e n t  th e  
AL r e l a y  from r e l e a s i n g .

20 .08  Whenever th e  a la rm  s ta g e  i s  reached
th e  se n d e r  l i n k  c o n t r o l l e r  i s  guarded 

a g a in s t  r e s e i z u r e  f o r  an a d d i t i o n a l  i n t e r 
v a l  o f  one second a f t e r  d ism is s in g  th e  l i n e  
l i n k .

21. AUTOMATIC RELEASE DUE TO TRAFFIC
-------- M g r f g '1 - -z R 'o F rro K ------------------------

21 .01  I f  th e  c r i c u i t  i s  unduly  de layed  in
se n d e r  group s e l e c t i o n ,  i t  w i l l  a u to 

m a t i c a l l y  d ism is s  th e  c a l l i n g  l i n e  l i n k  and 
c o n t r o l l e r  c i r c u i t  o r  th e  au to m a tic  t e s t  
c i r c u i t  and r e s t o r e  to  normal i n  o r d e r  to  
p re v e n t  f a l s e  t r o u b l e  a la rm s due to  t r a f f i c  
d e la y s .  I t  i s  expected  t h a t  such d i s m is s a l s  
w i l l  o c c u r  v e ry  r a r e l y  s in c e  th e  i n t e r v a l  
o r d i n a r i l y  r e q u i r e d  f o r  s e n d e r  group s e l e c t i o n  
i s  ve ry  s h o r t .  The au to m a tic  r e l e a s e  i s  
accom plished as  d e s c r ib e d  in  2 0 . when w ith  
r e l a y  ZA o p e ra te d  r e l a y  WA r e l e a s e s .  With 
ZP o p t io n  t h i s  c lo s e s  a c i r c u i t  f o r  o p e r 
a t i n g  r e l a y  TR p ro v id in g  no SG- r e l a y  i s  
o p e r a te d ,  i n d i c a t i n g  t h a t  s e n d e r  group 
s e l e c t i o n  has no t been made. With ZQ, o p t io n  
an a d d i t i o n a l  check i s  made to  in s u r e  t h a t  
the  c a l l  w i l l  no t  be r e l e a s e d  a u to m a t i c a l ly  
i f  th e  b a t t e r y  o r  ground s ig n a l  used to  
i n d i c a t e  th e  type  o f . s e n d e r  r e q u i r e d  i s  no t 
re c e iv e d  on th e  ID o r  IDA le a d s .  S ince  th e  
SGO-9 r e l a y s  cannot o p e ra te  i f  t h i s  i n d i c a 
t i o n  i s  n o t  r e c e iv e d  th e  check p re v e n ts  
a u to m a tic  r e l e a s e  on an a c t u a l  t r o u b l e  
c o n d i t io n .  The check i s  accom plished  v ia  
th e  IDK and IDK1 le a d s  th rough  F ig .  5 o r  23 
to  th e  c o n ta c t s  o f  th e  TD1 and RD1 r e l a y s  of  
F ig .  2 5 . I f  e i t h e r  th e  TD1 o r  RD1 r e l a y  i s  
o p e ra te d  when th e  ZA r e l a y  o p e ra te s  and no 
SG- r e l a y  i s  o p e ra te d  a p a th  i s  c lo s e d  to  
o p e ra te  th e  TR r e l a y .  I f  n e i t h e r  th e  TD1 
o r  RD1 r e l a y  i s  o p e ra te d ,  r e l a y  TR w i l l  no t  
o p e ra te  and th e  c i r c u i t  w i l l  c o n t in u e  to  
tim e and cause  th e  t r o u b le  i n d i c a t o r  o r  
a la rm  c i r c u i t  to  f u n c t i o n .  When r e l a y  TR 
o p e ra te s  i t  r e l e a s e s  r e l a y  TL on t e s t  c a l l s
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and o p e ra te s  r e l a y  OS, which c lo s e s  a c i r c u i t  
f o r  h o ld in g  r e l a y  ONI o p e ra te d  and a l s o  opens 
ground to  lead  SEL o f  F ig .  5 th u s  c a u s in g  
th e  l i n e  l i n k  and c o n t r o l l e r  c i r c u i t  to  be 
d ism isse d  on s e r v i c e  c a l l s .  The d ism issed  
s e r v i c e  c a l l  may r e e n t e r  th e  same sen d er  
l i n k  and c o n t r o l l e r  c i r c u i t  o r  i t  may s e l e c t  
a n o th e r  c i r c u i t  t o  s e rv e  i t .  The d ism isse d  
t e s t  c a l l  may im m edia te ly  be served  a g a in  
by th e  l i n k  and c o n t r o l l e r  c i r c u i t .

21 .02  Relay SSI and th e  c o n t r o l  a p p a ra tu s  
o f  F ig .  16 and 17, t o g e th e r  w i th  a

c o n ta c t  on r e l a y  SGB o f  F ig .  9 a re  used i n  
c o n n e c t io n  w i th  th e  t im in g  c i r c u i t  to  
improve the  o p e r a t io n  o f  th e  t r a f f i c  r e l e a s e  
f e a t u r e .  Relay SSI i s  made o p e r a t iv e  o n ly  
d u r in g  p e r io d s  o f  he a v y -se n d e r  t r a f f i c ,  
when i n t e r f e r e n c e  w ith  th e  t r a f f i c  r e l e a s e  
p a th  m ight be caused by re p e a te d  o p e r a t io n s  
o f  r e l a y s  SGO-9 on s u c c e s s iv e  t e s t s  f o r  
i d l e  sen d er  sub g ro u p s .  S ince  r e l a y  SGB and 
w ith  ZQ o p t io n  th e  TTGB r e l a y  o f  F ig .  9 
o p e ra te  when a l l  a s s o c i a te d  sen d ers  o f  th e  
subgroup become busy and, s in c e  se n d e r  t r a f 
f i c  i s  f a i r l y  w e l l  d i s t r i b u t e d  over  th e  v a r 
io u s  subgroups ,  t h e  o p e r a t io n  o f  r e l a y  SGB 
o r  TTGB in  any subgroup may be ta k e n  as an 
i n d i c a t i o n  o f  a peak se n d e r  lo a d .  In  o r d e r ,  
t h e r e f o r e ,  to  p re v e n t  i n t e r r u p t i o n  o f  the  
t r a f f i c  r e l e a s e  p a th  i n  th e  v a r io u s  c o n t r o l 
l e r s ,  due to  s u c c e s s iv e  o p e ra t io n s  o f  r e l a y s  
SGO-9 under t h i s  c o n d i t i o n ,  th e  c o n t r o l  
c i r c u i t  o f  F ig .  16 comes i n to  use to  a l t e r  
th e  t r a f f i c  r e l e a s e  f e a t u r e  o f  a l l  se n d e r  
l i n k  c o n t r o l l e r s .

21 .03  The se n d e r  subgroups need n o t  rea c h  
a p o in t  where a l l  sen d ers  i n  any one

group a re  busy b e fo re  c a l l s  w i l l  be de layed  
s u f f i c i e n t l y  a t  th e  se n d e r  l i n k  and c o n t r o l l e r  
c i r c u i t s  to  cause  t im e -o u ts  which n e e d le s s ly  
c a l l  i n  th e  t r o u b l e  i n d i c a t o r  and g iv e  an 
a la rm .  To avoid  t h i s  s i t u a t i o n ,  th e  t r a f f i c  
r e l e a s e  c o n t r o l  f e a t u r e  i s  a rranged  to  fu n c 
t i o n  when two o r  more se n d e r  l i n k  c o n t r o l l e r s  
s im u l ta n e o u s ly  have timed p a s t  the  p o in t  
where r e l a y s  TA o r  ZA a re  o p e ra te d .  When 
each sen d er  l i n k  c o n t r o l l e r .  F ig .  8 , has 
e i t h e r  o f  t h e s e  r e l a y s  o p e ra te d ,  i t  grounds 
lead  SLT th rough  a 1340Q SLT r e s i s t a n c e .
The p resen ce  o f  two o r  more 1340Q ground 
c lo s u r e s  on lead  SLT t o  F ig .  16 causes  r e l a y  
SLT t o  o p e ra te  making th e  t r a f f i c  r e l e a s e  
c o n t r o l  f e a t u r e  to  f u n c t io n  as d e s c r ib e d  
below.

2 1 .0 4  Relay SGL o f  F ig .  16 comes up fo l lo w 
ing  th e  o p e r a t io n  o f  th e  SLT r e l a y  o r

from ground d e r iv e d  from th e  load  r e g i s t e r  
i n  th e  t r a f f i c  r e g i s t e r  c i r c u i t  and o p e ra te s  
r e l a y s  GS o f  F ig .  16, GS1 o f  F ig .  17, and

GSA1 of  F ig .  24. Relays GSA2-4 fo l lo w  GSA1 
in  s e q u e n t i a l  o p e r a t io n .  The o p e ra te d  
GSA1-4 r e l a y s  ground le a d  SLR to  th e  l i n e  
l i n k  and c o n t r o l l e r  c i r c u i t .  Relays GS and 
GS1 lo ck  under  c o n t r o l  o f  r e l a y  LCR and 
ground i n d i v i d u a l  CG le a d s  to  F ig .  8 o f  
th e  v a r io u s  c o n t r o l l e r s .  T h is  ground on 
le a d  CG o p e ra te s  r e l a y  SSI i n  s e r i e s  w i th  
r e l a y  SS, i f  s e n d e r  group s e l e c t i o n  has no t 
ta k e n  p la c e  by th e  tim e r e l a y  ZA o p e r a t e s  
to  c lo s e  t h e  t r a f f i c  r e l e a s e  p a th .  Relay 
SSI th e n  co n n ec ts  ground d i r e c t l y  to  th e  
t r a f f i c  r e l e a s e  p a th ,  independen t  o f  th e  
s e r i e s  c h a in  th ro u g h  r e l a y s  SGO-9* Relay 
SSI, when o p e r a t i n g ,  alw ays b reak s  th e  
SGO-9 c h a in  c i r c u i t  which c o n t r o l s  r e l a y  
OC, i n  o r d e r  t h a t  r e l a y  OC may n o t  be 
o p e ra te d  f a l s e l y  i n  c a se  r e l a y  SS should  
o p e ra te  i n  s e r i e s  w i th  r e l a y  SSI. I f  
s e n d e r  group s e l e c t i o n  i s  completed w i t h in  
th e  a l l o t t e d  i n t e r v a l ,  r e l a y  SSI rem ains 
shun ted  by d i r e c t  ground on i t s  w ind ing .

21 .05  The c o n t r o l  f e a t u r e  o f  F ig .  l 6 
rem ains e f f e c t i v e  d u r in g  peak se n d e r

lo ad s  and a u to m a t i c a l ly  r e l e a s e s  when th e  
load  s u b s id e s .  The c o n t r o l  c i r c u i t  t e s t s  
th e  busy c o n d i t io n  o f  th e  s e n d e r  subgroups 
d u r in g  t r a f f i c  l u l l s  when r e l a y  SGL i s  
r e s t o r e d , - a n d  as soon as  a h a l f - m in u te  open 
i n t e r v a l  i s  r ea c h e d ,  th e  t im in g  a rrangem en t 
c o n s i s t i n g  o f  i n t e r r u p t e r  LT and r e l a y s  
TT and LRC f u n c t io n s  to  un lock  r e l a y s  GS 
and GS1 o f  F ig .  16 and GSA1-4 o f  F ig .  24.

21 .06  As th e  load  f a l l s  o f f ,  t h e r e f o r e ,  
th e  t r a f f i c  r e l e a s e  p a th  r e t u r n s  to

i t s  o ld  ro u te  th ro u g h  th e  SGO-9 c h a in .

21 .07  Option ZS, F ig .  17, p r o v id e s  f o r  
i n d i v i d u a l  CG l e a d s  to  c o n t r o l l e r

c i r c u i t s  on a u x i l i a r y  s u b s c r i b e r  s e n d e r  
l i n k  f ram es . Relay GS2 o p e ra te s  when GS1 
o p e ra te s  and th e  a u to m a tic  r e l e a s e  f o r  
a u x i l i a r y  fram es f u rn is h e d  a s  d e s c r ib e d  
above.

22. USE OF HOLD JACK TO INDICATE TROUBLE

22.01  This  c i r c u i t  i s  so des igned  to  be 
o f  a s s i s t a n c e  to  m ain tenance  in  

t r a c i n g  t r o u b l e  c o n d i t io n s  by h o ld in g  th e  
d i s t r i c t  g roup , th e  a v a i l a b l e  i d l e  d i s 
t r i c t ,  th e  s e n d e r  subgroup, and th e  s e l e c t e d  
sen d er  depend ing , of c o u rs e ,  upon th e  
e x te n t  to  which the  c a l l  has  p ro g re s s e d  
a t  th e  tim e t h a t  a t r o u b le  c o n d i t io n  was 
e n co u n te red .  T h is  a c t i o n  i s  o b ta in e d  when 
a t r o u b l e  c o n d i t io n  i s  en coun te red  a f t e r  a 
p lug  has been i n s e r t e d  in  th e  HD ja c k  o f  
F ig .  8 . S ince  t h i s  f e a t u r e  has a r e q u i r e 
ment t h a t  th e  c o n t r o l l e r  c i r c u i t  be o u t  o f
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s e r v i c e  d u r in g  th e  i n t e r v a l  t h a t  th e  t r o u b le  
i s  b e in g  o b se rv e d ,  i t  i s  im p o r ta n t  th e  the  
HD ja c k  s h a l l  be used o n ly  under c lo se  
m ain tenance  s u p e r v i s io n .  As long  as t h e

• c i r c u i t  i s  he ld  ou t o f  s e r v i c e  by th e  HD
ja c k  a t  th e  tim e of  t r o u b l e ,  th e  a s s o c i a te d  
100 d i s t r i c t  j u n c to r s  and th e  s e le c te d  
group o f  10 senders  a re  a l s o  h e ld  ou t  o f  
s e r v i c e .  In  a d d i t i o n ,  a l l  o f  th e  d i a l i n g  • 
d i s t r i c t s  o r  i n t e r o f f i c e  d i s t r i c t s  ap p e a r in g  
on t h i s  frame a re  he ld  o u t  o f  s e r v i c e  w ith  
no busy i n d i c a t i o n s  o r  o t h e r  means f o r  
d i v e r t i n g  th e  t r a f f i c .  This  may be as h igh  
a s  o n e - h a l f  o f  th e  t o t a l  number as  such 
d i s t r i c t s .  The fo l lo w in g  p rocedu re  f o r

• u s in g  th e  HD ja c k  would a p p e a r  to  be s a t i s 
f a c t o r y  f o r  m ain tenance  p u rp o se s .  During 
normal s e r v i c e ,  t h e r e  shou ld  be no p lug  in  
th e  HD j a c k .  The c i r c u i t  w i l l  th en  f u n c t io n  
s a t i s f a c t o r i l y  u n t i l  a t r o u b l e  c o n d i t io n  i s  
encoun te red  a t  which t im e a t r o u b le  i n d i c a t o r  
reco rd  w i l l  be o b ta in e d ,  and r e l a y  AR w i l l  
o p e ra te  and lock  th rough  th e  AR key to  sound 
a m inor a la rm . The c i r c u i t ,  however, w i l l  
-continue  to  a t te m p t  to  se rv e  succeed ing  c a l l s .  
The t r o u b l e  i n d i c a t o r  rec o rd  and th e  " lo c k e d -  
in "  a la rm  w i l l  i n d i c a t e  th e  c o n t r o l l e r  c i r c u i t  
invo lved  i n  the  t r o u b l e .  The AR key should 
th en  be o p e ra te d  m om entarily  to  s i l e n c e  th e  
a la rm . I f  th e  t r o u b le  o c c u rs  r e p e a te d ly ,  a 
p lug  may th e n  be i n s e r t e d  in  th e  HD ja c k .
Under t h i s  c o n d i t io n  r e l a y  HL o p e ra te s  and 
th e  c i r c u i t  w i l l  f u n c t io n  as  b e fo re  excep t  
t h a t  when th e  n ex t  t r o u b l e  c o n d i t io n  occu rs  
a f t e r  th e  p lug  i s  i n s e r t e d  in  th e  j a c k ,  
r e l a y  HD o p e r a t e s  to  hold th e  c o n t r o l l e r  
c i r c u i t  o f f -n o rm a l  and a l s o  causes  th e  l i n e  
l i n k  and c o n t r o l l e r  c i r c u i t  to  t im e o u t  and 
connec t to  i t s  mate emergency c o n t r o l l e r  
c i r c u i t ,  th u s  i n d i c a t i n g  th e  l i n e  l i n k  and 
c o n t r o l l e r  c i r c u i t  invo lved  on th e  connec
t i o n .  When r e l a y  HD o p e r a t e s ,  i t  ho lds  the  
GP- r e l a y  o p e ra te d  (which was o p e ra ted  on 
th e  c a l l )  th u s  i n d i c a t i n g  th e  group o f  20 
d i s t r i c t s  and h o ld in g  th e  c o n t r o l l e r  c i r c u i t  
r e l a y s  locked  o p e ra te d  i n  th e  same manner 
as  i n  s e r v i c e .

22 .03  Relay HD a p p l i e s  h o ld in g  ground to  
r e l a y  0C to  keep r e l a y s  C, S, and 

SGE o p e ra te d  and so deny t e s t i n g  ac ce ss  
to  th e  se n d e r  subgroup.

23 . USE OF HOLD FEATURE WITH COMMON 
'ftOLDJAcK CIRCUIT

23 .01  When th e  common hold ja c k  f e a t u r e  i s  
i n  use t h e r e  w i l l  u s u a l l y  be no p lug  

in  th e  i n d iv i d u a l  HD j a c k .  I f  t h e r e  i s ,  th e  
c i r c u i t  w i l l  o p e ra te  as  i n  2 2 . and w i l l  be 
independen t  o f  th e  common hold  ja c k  u n t i l  
th e  p lu g  i s  removed from th e  i n d iv i d u a l  HD 
j a c k .  Removal o f  th e  p lu g  t r a n s f e r s  th e  
h o ld in g  p a th  o f  t h i s  c i r c u i t  from th e  
i n d iv i d u a l  HD ja c k  t o  th e  common h o ld in g  
p lu g .  Under t h i s  c o n d i t io n  th e  r e l e a s e  
o f  th e  c i r c u i t  i s  accom plished  by th e  
o p e r a t i o n  o f  th e  HR key o f  F ig .  o . Ground 
on lead  H from th e  common c i r c u i t  o p e ra te s  
and lo ck s  r e l a y  HL as  soon as r e l a y  TS 
r e l e a s e s  ( i f  o p e r a t e d ) .  I f  no t r o u b l e  i s  
encoun te red  r e l a y  HL rem ains o p e ra te d  u n t i l  
ground i s  removed from t h i s  l e a d . This  
o ccu rs  when th e  p lug  i s  removed from th e  
common hold ja c k  o r  when a n o th e r  sen d er  
l i n k  and c o n t r o l l e r  c i r c u i t  i s  be ing  h e ld .  
I f ,  however, r e l a y  AR i s  o p e ra te d  w ith  
r e l a y  HL o p e ra te d ,  r e l a y  HD o p e ra te s  c a u s in g  
r e l a y  HL to  hold ove r  le a d  L and ground to  
be connected  to  lea d  OP to  th e  common hold 
ja c k  c i r c u i t  which removes ground from 
lead  H. Ground on lead  OP causes  th e  common 
hold ja c k  c i r c u i t  to  f u n c t i o n  to  r e l e a s e  th e  
o p e ra te d  HL r e l a y s  o f  o t h e r  s e n d e r  l i n k  
and c o n t r o l l e r  c i r c u i t s .  The rem ainder  o f  
th e  f u n c t io n s  o f  r e l a y  HD a r e  s i m i l a r  to 
th o se  d e s c r ib e d  i n  2 2 .0 1 .  O r d in a r i ly  key 
AR w i l l  be o p e ra te d  to  r e t i r e  th e  a larm  
and key HR w i l l  be o p e ra te d  when th e  con
d i t i o n  i s  to  be r e l e a s e d  i f  th e  common 
hold j a c k  f e a t u r e  i s  in  u s e .  Key HR w i l l ,  
however, r e s t o r e  th e  c i r c u i t  and r e t i r e  
th e  a la rm ,  i f  d e s i r e d .  T h is  key , when 
p r o v id e d ,  should  be used to  r e l e a s e  the  
c o n t r o l l e r .

22.02 I f  a  t r o u b l e  c o n d i t io n  occu rs  f o r  a 
c a l l  o r ig i n a t e d  by th e  d i s t r i c t  t e s t  

c i r c u i t  w h i le  th e  p lu g  i s  i n  th e  HD j a c k ,  
th e  t e s t  c i r c u i t  w i l l  a u to m a t i c a l ly  d i s c o n 
n e c t  a f t e r  i t  r e c e iv e s  a  t r o u b l e  r e l e a s e  
s ig n a l  on th e  TRL lea d  th u s  r e l e a s i n g  r e l a y s  
TL, TC, TD, TE, and th e  p r e v io u s ly  o p e ra ted  
DA o r  DB r e l a y .  The group o f  20 d i s t r i c t s ,  
however, w i l l  be i n d ic a te d  by an o p e ra ted  
GP- r e l a y  which w i l l  o p e ra te  when r e l a y  HD 
o p e r a t e s .  A lso ,  t h e r e  w i l l  be no a s s o 
c i a t e d  l i n e  l i n k  and c o n t r o l l e r  c i r c u i t  
a la rm .

23 .02  I t  should be noted  t h a t  i f  d i a l i n g  
d i s t r i c t s  o r  i n t e r o f f i c e  d i s t r i c t s  

a r e  se rv ed  by th e  o f f i c e  th e  use  o f  th e  
common hold ja c k  c i r c u i t  may b lo ck  t r a f f i c  
on o n e - h a l f  o f  th e  d i a l i n g  o r  i n t e r o f f i c e  
d i s t r i c t  bu t  i f ,  i n  a d d i t i o n ,  an i n d iv i d u a l  
ho ld  j a c k  i s  used on one such frame and a 
common hold ja c k  c i r c u i t  i s  a t t a c h e d  to  
th e  l i n k  frame s e rv in g  th e  rem ainder  o f  
t h e s e  d i s t r i c t s  a l l  t r a f f i c  o f  t h i s  type  
w i l l  be b locked .
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2k .  FALSE STARTS -  CALL IS ABANDONED 
BEFORE GH OPERATES

24 .0 1  I f  th e  c a l l i n g  custom er d i s c o n n e c ts  
b e fo r e  r e l a y  GH i s  o p e r a te d ,  th e

l i n e  l i n k  and c o n t r o l l e r  c i r c u i t  connec ts  
ground to  lead  ON which o p e ra te s  r e l a y  AB.

24 .02  Relay AB o p e ra te d :

( a )  o p e r a t e s  r e l a y  RL;

(b) o p e ra te s  th e  CA and CB r e l a y s  o f  
th e  F ig .  4 s e rv in g  th e  c a l l ;  and

(c )  p re p a re s  th e  c i r c u i t  f o r  c o n n e c t in g  
ground to  lead  H when r e l a y  DS

o p e r a t e s .

When r e l a y  DS o p e r a t e s ,  i t  co n n e c ts  ground 
to  lea d  H so t h a t  w ith  r e l a y  RL o p e ra te d ,  
the  r e l e a s e  r e l a y  o f  th e  l i n e  l i n k  and 
c o n t r o l l e r  c i r c u i t  o p e ra te s  and th e  c i r c u i t  
i s  r e s t o r e d  to  normal i n  th e  same manner as  
d e s c r ib e d  i n  1 5 .

25. FALSE STARTS -  CALL IS ABANDONED AFTER 
RELAY GH OPERATES

2 5 .O I I f  th e  c a l l i n g  custom er d i s c o n n e c ts  
a f t e r  r e l a y  GH o p e r a t e s ,  th e  

abandoned c a l l  canno t be reco g n ized  u n t i l  
t h e  s e n d e r  c i r c u i t  has p ro g re s se d  to  th e  
p o i n t  o f  t e s t i n g  th e  d i a l i n g  t i p  and r in g  
l e a d s  f o r  th e  l i n e  c lo s u r e .  Th is  c i r c u i t  
i s  n o t  ca p ab le  o f  d e t e c t i n g  th e  d i f f e r e n c e  
betw een a t r o u b l e  c o n d i t io n ,  w here in  th e  
t i p  and r i n g  con d u c to rs  th ro u g h  th e  sw itches  
o f  t h e  e s t a b l i s h e d  c o n n e c t io n  a re  a c t u a l l y  
open and a normal " f a l s e  s t a r t "  c a l l ,  
w h e re in  th e  t i p  and r in g  c o n d u c to rs  a re  
c lo s e d  m om entarily  to  s t a r t  a c a l l  and th en  
im m edia te ly  opened by th e  c a l l i n g  custom er. 
However, a  m ete r  i s  p rov ided  f o r  r e c o rd in g  
a l l  such c o n d i t io n s  s in c e  i t  i s  expected  
t h a t  th e  v a s t  m a jo r i t y  o f  l e g i t i m a t e  f a l s e  
s t a r t s  w i l l  c o n s i s t  o f  c lo s u r e s  lo n g e r  th an  
one second in  d u r a t io n  so t h a t  a t r o u b l e  
m e te r  re c o rd  w i l l  f u r n i s h  a f a i r  i n d i c a t i o n  
o f  t h e  e x i s t e n c e  o f  a c t u a l  t r o u b l e  c o n d i
t i o n s .  The " f a l s e  s t a r t "  re c o rd  i s  made 
on a m ete r  o v e r  lead  FS and by comparing 
m e te r  re a d in g s  f o r  a l l  s e n d e r  l i n k  and 
c o n t r o l l e r  c i r c u i t s  p e r i o d i c a l l y ,  th o se  
m e te rs  which rec o rd  a predominance o f  
f a l s e  s t a r t s  w i l l  i n d i c a t e  th e  p re se n c e  o f  
a c t u a l  t r o u b l e  i n  th e  t i p  and r i n g  con
d u c to r s  o f  th e  a s s o c i a te d  s e n d e r  l i n k  and 
c o n t r o l l e r  c i r c u i t .

25 .02  The c i r c u i t  f o r  o p e r a t in g  r e l a y  FS 
i s  c lo se d  o n ly  a f t e r  r e l a y  DR has

o p e ra te d  and p rov ided  t h a t  a s u f f i c i e n t  
t im e has e la p se d  to  p e rm it  a normal c a l l  
to  be se rved  f o r  which th e  t i p  and r in g  
c lo s u r e  has  been recognz ied  by th e  s e n d e r .  
Th is  o c c u rs  when th e  t im in g  r e l a y s  have 
reached  th e  i n t e r v a l  where th e  ZA r e l a y  i s  
r e l e a s e d  and th e  TS and TA r e l a y s  a r e  
o p e ra te d .  I f  t h e  c i r c u i t  has n o t  r e l e a s e d  
p r i o r  to  t h i s  t im e , th e  c i r c u i t  assumes 
t h a t  a  " f a l s e  s t a r t "  has o c c u rre d  a l th o u g h  
a c t u a l l y  some t r o u b l e  c o n d i t io n s  may have 
caused th e  same r e a c t i o n ,  such as  an  open 
lea d  i n  th e  s e n d e r  which p re v e n ts  th e  
s e n d e r  from c o n n e c t in g  ground to  t h e  RL 
le a d  o f  F ig .  7 . In  any c a s e ,  when r e l a y  
FS o p e r a t e s ,  t h e r e  w i l l  be v e ry  few pos
s i b l e  t r o u b l e  c o n d i t io n s  o t h e r  th a n  an open 
t i p  and r in g  c o n d i t io n  which can e x i s t  a t  
t h i s  p o in t  in  such a way t h a t  th e  c i r c u i t  
w i l l  be p e rm i t te d  to  r e s t o r e  to  normal 
w i th o u t  o p e r a t in g  an a u d ib le  a la rm . When 
r e l a y  FS o p e r a t e s ,  i t  o p e r a t e s  th e  m e te r  
which i s  connected  to  le a d  FS and a l s o  
c o n n e c ts  a  p o te n t io m e te r  a rrangem ent o f  
b a t t e r y  and ground from r e s i s t a n c e  FS 
th rough  r e l a y  FS1 to  le a d  GS to  th e  se n d e r  
c i r c u i t .  Relay FS1 w i l l  o p e ra te  to  b a t t e r y  
o r  ground i n  th e  se n d e r  o v e r  le a d  GS u n le s s  
some t r o u b l e  c o n d i t io n  e x i s t s  to  keep t h i s  
lea d  open. With N o p t io n ,  Mfr D i s c . ,  th e  
o p e r a t io n  o f  r e l a y  FS1 o p e ra te s  r e l a y  AB 
which lo c k s  and p ro v id e s  ground f o r  f u tu r e  
c o n n e c t io n  to  th e  RL l e a d .  Relay AB 
o p e r a te d ,  J  o p t io n ,  o p e ra te s  r e l a y  RL.
With H o p t io n  th e  ground f o r  o p e r a t in g  
r e l a y  RL i s  f u rn i s h e d  by r e l a y  CTI o r  by 
th e  t r o u b l e  i n d i c a t o r  c i r c u i t  i f  r e l a y  
CTI i s  o p e r a te d .  The o p e r a t io n  o f  r e l a y  
RL r e l e a s e s  r e l a y  GH. Relay GH, i n  
r e l e a s i n g ,  co n n ec ts  th e  ground from r e l a y  
FS1 o p e ra te d  th ro u g h  r e l a y s  DS, AB, and 
RL o p e ra te d  to  th e  RL lead  which r e l e a s e s  
th e  l i n e  l i n k  and c o n t r o l l e r  c i r c u i t  th u s  
c a u s in g  t h i s  c i r c u i t  t o  r e s t o r e  to  normal 
as d e s c r ib e d  i n  15. With M o p t io n ,  
s ta n d a r d ,  th e  o p e r a t io n  o f  r e l a y  FS1 o p e r 
a t e s  r e l a y s  AR and RL and im m edia te ly  
grounds th e  RL lead  which r e l e a s e s  th e  
l i n e  l i n k  and c o n t r o l l e r  c i r c u i t  th u s  
c a u s in g  t h i s  c i r c u i t  to  r e s t o r e  to  normal 
as d e s c r ib e d  i n  15 •

2 5 .0 3  The p o te n t io m e te r  arrangem ent o f  
r e l a y  FS1 and r e s i s t a n c e  FS i s

p rov ided  to  p re v e n t  a c t u a l  f a l s e  s t a r t  
c o n d i t io n s  from f a i l i n g  to  o p e ra te  r e l a y  
FS1 th u s  r e g i s t e r i n g  as  se n d e r  l i n k  a la rm s .  
Such c o n d i t io n s  in c lu d e  th e  fo l lo w in g :
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(a)  F la s h in g  by th e  o r i g i n a t i n g  custom er 
a t  such tim e as  to  d e la y  th e  o p e r 

a t i o n  o f  th e  se n d e r  r e l a y  which o p e ra te s  
ove r  th e  custom er l i n e  and th e  r e l a y  
which i t  o p e r a t e s ,  th e r e b y ,  a l lo w in g  
th e s e  r e l a y s  to  encroach  upon the  o p e r 
a t i n g  tim e o f  a s e n d e r  o f f -n o rm a l  r e l a y  
which n o rm a lly  depends upon lead  GS f o r  
i t s  o p e r a t in g  p a th  and ground su p p lie d  
by se n d e r  l i n k  r e l a y  DR. I f  th e  c lo s u r e  
o f  t h e  o p e r a t in g  p a th  o f  th e  sender  o f f -  
normal r e l a y  i s  de layed  too  lo n g ,  i t  may 
f a i l  to  o p e ra te  and r e t u r n  ground ove r  
lead  GS. Under t h i s  c o n d i t io n ,  r e l a y  
FS1 w i l l  o p e ra te  to  b a t t e r y  th rough  th e  
s e n d e r  o f f -n o rm a l  r e l a y .

(b) Plug fum bling  on th e  p a r t  o f  a PBX 
a t t e n d a n t  who o r i g i n a t e s  a c a l l .

The e f f e c t  i s  th e  same as d e sc r ib e d  in  
(a )  above.

26 . MAKE-BUSY JACKS

26 .01  A make-busy (MB) ja c k  i s  fu rn i s h e d  
p e r  F ig .  4 which may be used f o r

removing a group o f  20 d i s t r i c t s  from 
s e r v i c e  o r  f o r  a d ju s t i n g  any o f  th e  A,
B, CA, CB, RA, o r  RB r e la y s  o f  the  a s s o 
c i a t e d  F ig .  4 as  w e l l  as any o f  th e  A o r  
B s w i tc h e s  o f  th e  a s s o c i a te d  F ig .  1. A 
se n d e r  group make-busy ja c k  i s  f u rn i s h e d  
p e r  F ig .  9 f o r  removing a group o f  10 
se n d e rs  from s e r v i c e  o r  f o r  a d ju s t i n g  any 
o f  th e  r e l a y s  o f  F ig .  9» This  j a c k  i s  
shown on th e  m isc e l la n e o u s  c i r c u i t s  f o r  
s e n d e r  m ake-busy fram e.

27 . EMERGENCY TRANSFER

2 7 .0 1  To t r a n s f e r  from th e  r e g u l a r  to  the  
emergency c o n t r o l l e r  t h e  r e g u l a r

t r a n s f e r  s w itc h e s  A and B o f  F ig .  5 should 
f i r s t  be r e s to r e d  to  normal and th en  th e  
a s s o c i a t e d  emergency t r a n s f e r  sw itches  
should  be o p e ra te d .  This  w i l l  cause th e  
r e g u l a r  c i r c u i t  o p e r a t in g  le a d s  from F ig .  
2 ,  3 , 4 ,  6 , 7 ,  13, 14, D, E, and F and th e  
a s s o c i a t e d  l i n e  i i n k  c o n t r o l l e r  c i r c u i t s  
and d i s t r i c t  j u n c t o r  t e s t  c i r c u i t  to  be 
t r a n s f e r r e d  to  th e  emergency F ig .  8 which 
w i l l  be common to  a number o f  sen d er  l i n k  
and c o n t r o l l e r  c i r c u i t s .  The o p e r a t io n  o f  
th e  emergency F ig .  8 i s  i d e n t i c a l  w i th  th e  
r e g u l a r  F ig .  8 . Lamp EF o f  F ig .  10 w i l l  
l i g h t  a t  th e  frame u s in g  th e  emergency 
c o n t r o l l e r  c i r c u i t .  Leads 1 and 2 connect 
t o  a  p a r a l l e l  lamp which w i l l  l i g h t  a t  a 
c e n t r a l  p o in t  to  i n d i c a t e  th e  frame u s in g  
th e  emergency c o n t r o l l e r  i s  i n  u s e ,  l i g h t s  
on e v e ry  frame when r e l a y  EC o p e r a t e s  due 
to  ground b e in g  connected  to  lead  EL o f  
any F i g .  10. The t r a n s f e r  i s  accom plished 
by i n s e r t i n g  a 349A p lu g  in to  th e  ET ja c k  
o p e r a t i n g  a l l  ET- r e l a y s .

27 .02  From t h i s  p o in t  c i r c u i t  o p e r a t i o n
p ro ce e d s  as in  2 7 .0 1 .  To check t h a t  

a l l  th e  ET- r e l a y s  have o p e ra te d ,  ground 
i s  fed th ro u g h  an o p e ra te d  c o n ta c t  on each 
ET r e l a y  and i s  connected  to  lead  EL.
F a i lu r e  o f  th e  EF and EM lamps to  l i g h t  
i n d i c a t e s  t h a t  a l l  th e  ET r e l a y s  d id  no t  
o p e r a t e .

28. SENDER GROUP BUSY REGISTRATION ------------------ g---------------------------------------------

A. ZP Option

28 .01  When a l l  sen d ers  i n  th e  subgroup a re  
busy r e l a y  SGB o p e ra te s  th rough  th e

s e r i e s  c h a in  c i r c u i t  ove r  lead  MB o r ,  when 
a sender  subgroup i s  made busy , SGB o p e r a t e s  
from ground a t  th e  se n d e r  make-busy fram e.
The o p e r a t i o n  o f  r e l a y  SGB o p e ra te s  a s s o 
c ia t e d  GB- r e l a y s  i n  F ig .  6 , l i g h t s  a busy 
lamp a t  th e  make-busy frame o v e r  lead  BL, 
and cau ses  t h e  o p e r a t io n  o f  a r e g i s t e r  ove r  
lea d  CG.

B. ZQ Option

28.02  When a l l  r o t a r y  d i a l  and overf low  
se n d e rs  i n  a subgroup a re  busy , r e l a y

SGB o p e r a t e s  th ro u g h  a s e r i e s  c ro s s - c o n n e c t io n  
ove r  le a d  MB ( se e  n o te  21 2 ) .  When a l l  
TOUCH-TONE and overf low  se n d e rs  i n  th e  sub
group a re  bu sy ,  r e l a y  TTGB o p e ra te s  th rough  
a s e r i e s  c ro s s - c o n n e c t io n  ove r  lea d  TMB,
(se e  n o te  2 1 2 ) .  The o p e ra te d  SGB and TTGB 
r e l a y s  o p e ra te  th e  a s s o c i a te d  GB- r e l a y s  o f  
F ig .  6 and th e  TGB- r e l a y s  o f  F ig .  2 5 , 
r e s p e c t i v e l y .  The o p e ra te d  SGB o r  TTGB 
r e l a y  a l s o  causes  th e  o p e r a t io n  o f  i n d iv i d u a l  
r e g i s t e r s  o v e r  le a d s  CG and TCG, r e s p e c t i v e l y .

28 .03  I f  a se n d e r  subgroup i s  made busy 
ground i s  p laced  on th e  MB lead  a t

th e  se n d e r  make-busy frame c a u s in g  b o th  the  
SGB and TTGB r e l a y s  to  o p e ra te  th rough  the  
GB and TGB d io d e s ,  r e s p e c t i v e l y .  With both 
th e  SGB and TTGB r e l a y s  o p e ra te d  th e  busy 
lamp w i l l  l i g h t  a t  th e  make-busy fram e.

29 . TROUBLE INDICATOR

2 9 .OI The pu rpose  o f  th e  t r o u b l e  i n d i c a t o r  
i s  t o  supp ly  d a ta  which w i l l  f a c i l i 

t a t e  th e  l o c a t i o n  o f  t r o u b l e  i n  t h a t  p a r t  
o f  th e  o r i g i n a t i n g  equipment concerned  w ith  
o p e r a t io n  up to  th e  p o in t  where the  se n d e r  
ta k e s  c o n t r o l .  To do t h i s  th e  t r o u b l e  i n d i 
c a t o r  a t t a c h e s  i t s e l f  to  th e  s e n d e r  l i n k  
frame and to  th e  c o n t r o l l e r  a t  t h e  end o f  
th e  a la rm  i n t e r v a l  and r e c o r d s ,  on r e l a y s  
and lam ps, t h e  v a r io u s  s ta g e s  marking th e  
p ro g re s s  o f  th e  c a l l .  The a d d i t i o n  o f  th e  
t r o u b l e  i n d i c a t o r  does n o t  e l im in a te  th e  
hold  j a c k  and se n d e r  l i n k  a larm  f e a t u r e s ,  
b u t  th e  s e n d e r  l i n k  a la rm  o r d i n a r i l y  rem ains
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in o p e r a t iv e  d u r in g  normal f u n c t io n in g  o f  
th e  t r o u b l e  i n d i c a t o r .  The a la rm  becomes 
o p e r a t iv e  however, whenever th e  t r o u b le  
i n d i c a t o r  i t s e l f  deve lops  c e r t a i n  t r o u b l e s  
o r  i s  plugged busy o r  when a p lug  i s  i n  
th e  hold j a c k .

29 .02  The t r o u b l e  i n d i c a t o r  i s  c a l l e d  i n  
a f t e r  a d e la y  o f  2 to  2 - 1/2  seconds 

by th e  t im ing  r e l a y s .  With r e l a y s  TA and 
WA o p e ra ted  and TB and TIB normal r e l a y  TI 
o p e ra te s  as  d e s c r ib e d  i n  23. Relay TI 
upon o p e r a t in g :

(a )  grounds le a d  TIA to  th e  m isc e l la n e o u s  
c i r c u i t  f o r  t r o u b l e  i n d i c a t o r  frame

to  b r in g  i n  a  m inor a la rm ;

(b) c lo s e s  s t a r t  b a t t e r y  over  lea d  TIS 
to  th e  t r o u b l e  i n d i c a t o r ;

(c)  p re p a re s  th e  o p e r a t in g  p a th  f o r  
r e l a y s  CIA to  CID i n c l u s i v e ,  by

way o f  lead  CIA;

(a )  grounds le a d  DL to  leav e  a r e l a y  
and lamp rec o rd  in  the  t r o u b l e  

i n d i c a t o r  o f  th e  c o n t r o l l e r  a t t e m p t in g  
th e  c o n n e c t io n ;  and

(e )  c lo s e s  v a r io u s  o t h e r  p a th s  which 
w i l l  be m entioned in  due c o u rs e .

B a t t e r y  on lead  TIS o p e ra te s  a c h a in  lo c k 
o u t  r e l a y  i n  th e  t r o u b l e  i n d i c a t o r  c i r c u i t  
to  exc lude  o t h e r  se n d e r  l i n k  c o n t r o l l e r s  
and to  cause th e  r e t u r n  o f  ground o v e r  
lead  CIA f o r  o p e r a t in g  c o n n e c to r  r e l a y s  
CIA to  CID i n c l u s i v e .

29*03 Relays CIA to  CID i n c l u s i v e ,  upon 
o p e r a t i n g ,  c lo s e  a s e r i e s  ground 

o v e r  lead  C to  o p e ra te  a  t r o u b l e  i n d i c a t o r  
r e l a y  which lo c k s  up and s t a r t s  th e  t r o u b l e  
i n d i c a t o r  t im in g .  Relay  CIA grounds leaid 
TIC ex te n d in g  th rough  th e  t r a n s f e r  sw itch  
to  o p e ra te  r e l a y  TIC o f  P ig .  13 and, th e n c e ,  
th rough  P ig .  7 a s  lead  SGC to  o p e ra te  r e l a y  
SGC o f  P ig .  9i and c lo s e s  s e v e r a l  le a d s  
from th e  c o n t r o l l e r  to  th e  t r o u b le  i n d i c a 
t o r .  Relays CIB to  CID, i n c l u s i v e ,  c lo s e  
numerous o t h e r  l e a d s  to  th e  t r o u b l e  i n d i c a 
t o r .  Relay TIC o f  P ig .  13:

(a )  grounds le a d  SLF- ' to  th e  i n d i c a t o r  
to  show which sen d er  l i n k  frame i s

connec ted ;

(b )  grounds le a d  LF ex te n d in g  th ro u g h  
th e  d i s t r i c t  group c o n n e c to r  e q u ip 

ment o f  F ig .  4 to  th e  connected l i n e  
l i n k  frame as le a d  T I ;  and

(c )  connec ts  l e a d s  DA and DB o f  th e  t e n  
subgroups o f  10 d i s t r i c t  j u n c t o r s

to  le a d s  DGO to  DG9* to  th e  t r o u b l e  
i n d i c a t o r .

29 .04  Relay SGB o f  F ig  9:

(a )  grounds lead  SGP to  i n d i c a t e  th e  
s e n d e r  subgroup in v o lv e d ;  and

(b) connec ts  th e  i n d i c a t i n g  le a d s  SG0-9 
to  th e  v a r io u s  SC le a d s  o f  F ig .  A,

B, and C, to  i n d i c a t e  th e  i n d iv i d u a l
s e n d e r  s e l e c t e d .

The l i n e  v e r t i c a l  number i n d i c a t i o n  i s  
extended on a 2 - o u t - o f - 5  b a s i s  o v e r  25 
l e a d s  from th e  l i n e  l i n k  to  th e  se n d e r  l i n k  
and c o n t r o l  c i r c u i t  th rough  th e  c o n ta c t s  
o f  th e  o p e ra te d  TIR r e l a y  to  th e  t r o u b l e  
i n d i c a t o r  where th e y  a r e  reco rd ed  on r e g i s t e r  
r e l a y s .  These r e g i s t e r  r e l a y s  may be used 
to  check th e  l i n e  v e r t i c a l  number on ev e ry  
c a l l  th rough  th e  c o n t r o l l e r  and , t h u s ,  
f u n c t io n  as  p a r t  o f  th e  c o n t r o l l e r  c i r c u i t  
by i n s e r t i n g  a p lu g  i n  th e  a s s o c i a te d  ET 
ja c k  o f  th e  t r o u b l e  i n d i c a t o r  c i r c u i t .
Under t h i s  c o n d i t io n  r e l a y s  CTI and TIR,
F ig .  22 , o p e ra te  and r e l e a s e  under  c o n t r o l  
o f  r e l a y  ON.

29 .05  Lead LF, grounded by r e l a y  TIC o f  
F ig .  13, re a c h e s  back to  th e  c o n n e c t 

ed l i n e  l i n k  frame and i s  ex tended  from 
t h a t  p o in t  th rough  r e l a y  c o n ta c t s  to  th e  
t r o u b l e  i n d i c a t o r ,  where i t  s e rv e s  to  
d e s ig n a te  th e  l i n e  l i n k  frame c oncerned .

29 .06  I f  th e  c o n n e c t io n  has o r ig i n a t e d  
th rough  a d i a l i n g  d i s t r i c t  i n s t e a d

o f  a  r e g u l a r  d i s t r i c t ,  no l i n e  l i n k  frame 
i n d i c a t i o n  w i l l  a p p e a r  i n  th e  t r o u b l e  i n d i 
c a t o r  d i s p l a y  a l th o u g h  th e  d i s t r i c t  group 
invo lved  w i l l  be i d e n t i f i e d  by th e  group 
c i r c u i t  o f  F ig .  14. The l i n e  v e r t i c a l  num
b e r  code (98888) w i l l  be reco rded  on th e  
t r o u b le  i n d i c a t o r  as  a r e s u l t  o f  th e  o p e r 
a t i o n  o f  r e l a y s  DT, U a p p a ra tu s ,  and TST 
F ig .  11 when r e l a y  G o p e r a t e s .  The l i n e  
v e r t i c a l  le a d s  a r e  connected  to  th e  t r o u b l e  
i n d i c a t o r  by th e  o p e r a t io n  o f  r e l a y s  CTI 
and TIR, F ig .  22.

29 .07  C onnection  to  th e  t r o u b l e  i n d i c a t o r  
has now been completed and v a r io u s

lo c k in g  r e l a y s  i n  th e  l a t t e r  c i r c u i t  w i l l  
proceed  to  make a rec o rd  o f  th e  v a r io u s  
frames and c i r c u i t s  u se d ,  as  w e l l  a s  th e  
s ta g e  reached  by th e  c o n n e c t io n  a t  th e  
i n s t a n t  th e  t r o u b l e  i n d i c a t o r  was c a l l e d  
i n .  Fo llow ing  i s  a  l i s t  o f  th e  i n d i c a t i o n s  
p ro v id e d .

I n d ic a t i o n s Leads F ig .
No.

Line Link Frame TI 4

Sender Link Frame SLF0- 13
SLF19
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I n d ic a t i o n s Leads F ig .
No.

Subgroup o f  10 SGPO
SGP29

9

I n d iv i d u a l  Sender Used SO-9 9

Group o f  20 D i s t r i c t  
J u n c to r s

DGO-9 13

Subgroup o f  10 
D i s t r i c t  J u n c to r s

DGO-9 13

D Relay  Operated DO-9 8

R ota ry  D ia l  C a l l RD 8

TOUCH-TONE C a l l TD 8

C a l l  P ro g re ss  R e la y s :

0C Relay - Completion 
o f  Sender Group S e le c 
t i o n

OC 8

DS Relay -  Com pletion 
o f  D i s t r i c t  S e l e c t io n

DS 8

OH Relay - Completion 
o f  Sender S e l e c t io n  
and O pera tion  o f  
S e l e c t  Magnets

OH 8

GH Relay - C i r c u i t  
Closed to  Operated 
Hold Magnets

GH 8

SL Relay - C ro ssp o in ts  
Closed from D i s t r i c t  
to  Sender

SL 8

DR Relay - Double 
C onnection  w i th  Busy 
Link

DR 8

AB Relay -  R elease  
S tage  Reached

AB 8

RL Relay - R elease  
S tage  Reached

RL 8

TC Relay -  F a i lu r e  
on a T e s t  C a l l

TC 8

ON Relay  -  Sender 
L ink  C o n t r o l l e r  O ff-  
Normal

ON 8

SG R elays -  Which 
One o f  10 SG Relays 
i s  Operated

SGO-9 8

I n d ic a t i o n s Leads F ig .
No.

H Lead - Ground on 
Line Link Hold 
Magne t

H 8

LLH Lead -  Line LLH 8
Link Hold Magnets 
Operated

Emergency C o n t r o l l e r  
Using T roub le  I n d i 
c a to r

EM 8

29 .0 8  The t r o u b l e  i n d i c a t o r  a l lo w s  time 
f o r  i t s  lo c k in g  r e l a y s  to  rec o rd  th e

v a r io u s  i n d i c a t i o n s  and th e n  r e t u r n s  ground 
o v e r  lead  RA to  o p e ra te  r e l a y  AL. Relay 
AL upon o p e r a t in g :

(a )  lo ck s  i t s e l f  to  o f f -n o rm a l  ground;

(b) o p e ra te s  r e l a y s  TR and OS to  d ism iss  
th e  l i n e  l i n k ,  u s in g  ground from a

normal c o n ta c t  o f  r e l a y  ZA; and

(c)  o p e ra te s  r e l a y  TB to  c u t  o f f  th e  
t r o u b le  i n d i c a t o r .

Relay TI r e s t o r e s  r e l a y s  CIA to  CID, i n c l u 
s i v e .  The r e l e a s e  o f  r e l a y  CIA causes  
r e l a y s  TIC, F ig .  13* and SGC, F ig .  9* to  
r e l e a s e .  C onnection  to  th e  t r o u b l e  i n d i 
c a t o r  has now been b roken  o f f  and th e  se n d e r  
l i n k  c o n t r o l l e r  r e t u r n s  to  normal in  the  
r e g u l a r  way.

2 9 .0 9  I f  the  t r o u b l e  i n d i c a t o r  f a i l s ,  
a l t o g e t h e r ,  to  supp ly  r e l e a s i n g

ground on lead  RA, th e  s e n d e r  l i n k  con
t r o l l e r  t im es  f o r  an  a d d i t i o n a l  1/ 2 -second 
i n t e r v a l ,  g iv e s  an a la rm , and d i s c o n n e c ts .  
T h is  i s  b rough t  abou t by th e  back c o n ta c t  
o f  r e l a y  Z which i s  w ired  th rough  a c o n ta c t  
on r e l a y  TI to  th e  w ind ing  o f  r e l a y  TIB.
The a s s o c i a te d  a rm a tu re  on r e l a y  Z i s  
w ired  th rough  a make c o n ta c t  o f  r e l a y  TI 
to  ground J  w i r in g ,  o r  th rough  a make 
c o n ta c t  on r e l a y  TA and a make c o n ta c t  on 
r e l a y  ZA to  ground, H w i r in g .  T h is  ground 
i s  used to  o p e ra te  r e l a y  TIB. Relay TI 
meanwhile keeps t h e  a rm atu re  o f  r e l a y  Z 
grounded, J  and H w i r in g ,  i n  o r d e r  to  lea v e  
r e l a y s  WA and ZA i n  t h e i r  p re v io u s  c o n d i t i o n ,  
nam ely; w i th  r e l a y  WA o p e ra te d  and r e l a y  
ZA norm al. Thus, when r e l a y  TIB o p e ra te s  
a t  th e  end o f  an  a d d i t i o n a l  h a lf - se c o n d  
i n t e r v a l  ( r e l a y s  W and Z r e l e a s e d )  th e  
a la rm  (AR) r e l a y  i s  o p e ra te d  and locked  to
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b r in g  i n  a  s e n d e r  l i n k  a la rm . Relay AR 
o p e ra te s  r e l a y  TB, and th e  l a t t e r  lo ck s  
up r e l a y  AL. Relays TR and OS now o p e ra te  
to  d ism iss  th e  l i n e  l i n k ,  bu t  th e  s e n d e r  
l i n k  i s  h e ld  busy u n t i l  r e l a y  WA r e l e a s e s .  
During t h i s  time r e l a y  TI rem ains locked  up 
to  keep r e l a y  ZA norm al, and so m a in ta in s  
ground on th e  o f f -n o rm a l  ground lea d  th rough  
th e  lo c k in g  c o n ta c t  o f  r e l a y  AL. When r e l a y  
Z o p e r a t e s  a t  th e  end o f  an a d d i t i o n a l  h a l f -  
second i n t e r v a l ,  r e l a y s  TIB and TI a re  
r e l e a s e d .  Relay ZA w i l l  o p e ra te  when r e l a y  
r e l a y  Z r e l e a s e s  a t  th e  end o f  th e  n ex t  
h a l f - s e c o n d  i n t e r v a l ,  and r e l a y  WA w i l l  
r e l e a s e  when r e l a y  Z o p e ra te s  on t h e  n e x t  
h a lf - se c o n d  i n t e r v a l ,  r e s t o r i n g  th e  c i r c u i t  
to  norm al.

2 9 .10 In  c a se s  such as t h a t  j u s t  d e s c r ib e d ,  
where th e  sen d er  l i n k  c o n t r o l l e r  i s

o b l ig e d  to  tim e i t s e l f  ou t  because  o f  f a i l u r e  
to  r e l e a s e  i n  th e  normal way on ground 
re c e iv e d  o v e r  lead  RA, th e  TIB r e l a y ,  upon 
o p e r a t i n g ,  sends a ground ove r  le a d  RM to  
o p e ra te  and lo c k  th e  t r o u b l e  i n d i c a t o r  
r e l a y  which o r d i n a r i l y  grounds t h e  RA l e a d s .  
This  p la c e s  th e  t r o u b l e  i n d i c a t o r  i n  an o f f -  
normal c o n d i t io n  so as  to  save d e la y s  and 
p re v e n t  a la rm s on o t h e r  se n d e r  l i n k  f ram es .

2 9 .11 I t  w i l l  be n o ted  t h a t  r e l a y  T I ,  w ith  
r e l a y  TIB o p e ra te d ,  s u p p l i e s  d i r e c t

ground to  th e  lea d  which o p e ra te s  a larm  
r e l a y  AR. T h is  a rrangem ent i n s u r e s  t h a t  
a la rm  r e l a y  AR w i l l  have ample tim e  to  
o p e r a t e .  O therw ise ,  i f  r e l a y  TB co n tin u ed  
in  c o n t r o l  o f  t h i s  o p e r a t in g  p a th ,  a ground 
s p e e d i ly ^ a p p l ie d  to  lead  RA in  th e  t r o u b l e  
i n d i c a t o r  might cause r e l a y s  AL and TB to  
open th e  o p e r a t in g  c i r c u i t  o f  r e l a y  AR b e fo re  
t h a t  r e l a y  could  lock  up.

29 .12  The c i r c u i t  i s  a rranged  so t h a t  th e  
t r o u b l e  i n d i c a t o r  can be made busy

to  th e  se n d e r  l i n k  c o n t r o l l e r  whenever a 
p lug  i s  i n s e r t e d  in to  a make-busy ja c k  a t  
th e  t r o u b l e  i n d i c a t o r  fram e. Th is  make- 
busy j a c k ,  one o f  which i s  fu rn i s h e d  f o r  
each c o n t r o l l e r ,  o p e ra te s  r e l a y  TIB to  
bypass t h e  t r o u b l e  i n d i c a t o r  s t a r t  r e l a y  
TI and to  s u b s t i t u t e  a larm  r e l a y  AR. Hence, 
whenever a t im e -o u t  o c c u rs ,  th e  t r o u b l e  i n 
d i c a t o r  re c o rd  i s  o m it ted  and a s e n d e r  l i n k  
a la rm  i s  b rough t in .

29»13 Lead TIA ex te n d in g  from F ig .  8 to  th e  
m is c e l la n e o u s  c i r c u i t  f o r  th e  sub

s c r i b e r  s e n d e r  t r o u b l e  i n d i c a t o r  frame se rv e s  
to  b r in g  i n  a  m inor a larm  whenever th e  
t r o u b le  i n d i c a t o r  i s  summoned. A h o ld in g  
le a d  f o r  th e  a la rm  c i r c u i t ,  e x te n d in g  from 
th e  t r o u b l e  i n d i c a t o r  to  th e  same m is c e l 
laneous  frame c i r c u i t ,  i s  l ik e w is e  grounded

whenever one o r  bo th  o f  th e  t r o u b l e  i n d i c a t o r  
r e l a y s  a s s o c i a te d  w ith  le a d s  DL and C 
become o p e ra te d  and lo ck e d .  The m inor 
a la rm  o r d i n a r i l y  c o n t in u e s  from th e  i n s t a n t  
th e  t r o u b l e  i n d i c a t o r  i s  f i r s t  s e iz e d  u n t i l  
th e  i n d i c a t o r  i s  r e l e a s e d  by th e  m ain tenance  
f o r c e ,  b u t  i f  a second c o n t r o l l e r  a t t e m p ts  
to  summon th e  i n d i c a t o r  th e  a la rm  changes 
from m inor to  m a jo r .  T h is  i s  b ro u g h t  about 
by th e  reg ro u n d in g  o f  th e  TIA lea d  a t  r e l a y  
TI o f  th e  second c o n t r o l l e r .

29 .14  The h o ld - j a c k  f e a t u r e  i s  a r ra n g e d  to  
warn th e  m ain tenance  f o r c e ,  by means 

o f  a s e n d e r  l i n k  a la rm , whenever th e  con
t r o l l e r  t im es  ou t  w i th  a  p lu g  i n  th e  hold  
j a c k ,  r e g a r d l e s s  o f  w he ther  th e  t r o u b l e  
i n d i c a t o r  i s  i n  s e r v ic e  o r  n o t .  To in s u r e  
t h i s  a la rm , in  c o n n e c t io n  w i th  th e  t r o u b l e  
i n d i c a t o r ,  r e l a y  HL opens th e  o p e r a t in g  
p a th  o f  r e l a y  AL c o n t r o l l e d  by th e  t r o u b l e  
i n d i c a t o r ,  th e re b y  d e la y in g  th e  r e l e a s e  f o r  
an e x t r a  h a l f - s e c o n d  and f o r c i n g  th e  s e n d e r  
l i n k  a la rm  to  f u n c t io n  as  d e s c r ib e d  in  2 1 .

30. SENDER GROUP TROUBLE -  FIG. 9, D,
-------- ET AND F----------------------------------

30 .01  When no c a l l s  a r e  b e in g  p laced  i n  a 
s e n d e r  subgroup by a s e n d e r  l i n k

c o n t r o l l e r  c i r c u i t  r e l a y s  CHI and CH2 a re  
n o rm a l ly  o p e ra te d  i f  th e  two c o n ta c t  c h a in s  
on th e  LL r e l a y s  a re  c lo se d  th ro u g h .  I f  
e i t h e r  o f  t h e s e  ch a in s  should  be d e f e c t i v e  
and in co m p le te ,  r e l a y  CHI would r e l e a s e  
r e l e a s i n g  r e l a y  CH2 o r  r e l a y  CH2 would 
r e l e a s e  a lo n e .  Since no c a l l  i s  be ing  
p lac e d  in  th e  subgroup, C r e l a y s  a s s o c i a te d  
w ith  t h i s  subgroup a re  r e l e a s e d  th u s  p e r 
m i t t i n g  r e l a y  CH2 to  r e l e a s e .  Relay CH2, 
i n  r e l e a s i n g ,  o p e ra te s  r e l a y  CH3 which 
p la c e s  ground th rough  a l l  t h e  LL r e l a y s  to  
the  MB lead  o f  F ig .  9 o p e r a t in g  r e l a y  SGB 
and w ith  ZQ, o p t io n  r e l a y  TTGB making th e  
subgroup busy to  a l l  c o n t r o l l e r s  and p r o 
v id in g  a s ig n a l  to  th e  m is c e l la n e o u s  c i r 
c u i t  f o r  th e  s e n d e r  make-busy frame where 
a minor a la rm  i s  i n d i c a t e d .

30.02 I f  t h e r e  should be no LL r e l a y  con
t a c t  c h a in  t r o u b l e  b u t  a t r o u b l e  in

th e  c o n t r o l l e r  o r  subgroup c i r c u i t  between 
th e  tim e th e  LL r e l a y  i s  o p e ra te d  and th e  
C r e l a y  a s s o c i a te d  w ith  th e  c o n t r o l l e r  and 
subgroup o p e r a t e s ,  r e l a y  CH2 w i l l  r e l e a s e  
o p e r a t in g  r e l a y  CH3- S ince  an LL r e l a y  i s  
o p e ra ted  th e  MB lead  i s  no t  grounded a t  
t h i s  t im e .  The c o n t r o l l e r  w i l l  t im e  o u t  
and c a l l  in  th e  t r o u b le  i n d i c a t o r  p ro v id in g  
a re c o rd  o f  th e  subgroup and c o n t r o l l e r  
invo lved  i n  th e  c a l l .  When th e  t r o u b le  
i n d i c a t o r  has reco rded  th e  in fo r m a t io n  o r  
i f  th e  t r o u b l e  i n d i c a t o r  i s  busy , lea d  TIB
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t o  F ig .  9 i s  grounded by th e  t r o u b l e  i n d i 
c a t o r  which o p e ra te s  r e l a y  SGB and, w i th  
ZQ o p t io n ,  r e l a y  TTGB o f  th e  subgroup c i r 
c u i t  making i t  busy u n t i l  t h e  unserved  
l i n e  l i n k  c i r c u i t  has had a chance to  
s e l e c t  a n o th e r  subgroup v i a  a n o th e r  s e n d e r  
l i n k  c i r c u i t . -

30 .03  Relay SGB o p e r a t in g  under  e i t h e r  o f  
th e s e  t r o u b le  c o n d i t io n s  connec ts  

t h e  ground on lea d  GT to  le a d  LL to  th e  
m is c e l la n e o u s  c i r c u i t  f o r  th e  sen d er  make- 
busy frame to  a id  i n  g iv in g  th e  p ro p e r  
i n d i c a t i o n  a t  t h a t  p o in t  when th e  m inor 
a la rm  i s  b rough t  i n ,  ZH o p t io n .

31. AUTOMATIC MESSAGE ACCOUNTING

31.01  Autom atic message a c c o u n t in g  th rough  
th e  use  o f  common ta p e  p e r f o r a t o r s

r e q u i r e s  th e  i d e n t i f i c a t i o n  o f  th e  c a l l i n g  
custom er l i n e  i n  c o n n e c t io n  w i th  each c a l l .  
T h is  i d e n t i f i c a t i o n  i s  accom plished  d u r in g  
th e  l i n e  l i n k  frame o p e r a t io n  and th e  
in fo r m a t io n  i s  connected  to  l e a d s  f o r  
c o n n e c t io n  to  th e  a s s o c i a te d  se n d e r  c i r c u i t .  
T h is  i s  accom plished  by th e  s e n d e r  l i n k  
c i r c u i t  i n  th e  fo l lo w in g  manner.

A. D i s t r i c t  Group C i r c u i t

31 .02  When th e  d i s t r i c t  j u n c t o r  group in  
which th e  c a l l  i s  t o  be p lac e d  i s

de te rm ined  and r e l a y  G in  th e  p a r t i c u l a r  
F i g .  4 i s  o p e ra te d ,  as  d e s c r ib e d  in  4., 
th e  a s s o c i a te d  GR r e l a y  i n  F ig .  18 w i l l  
o p e r a t e  th e r e b y  a s s o c i a t i n g  th e  common 
s e n d e r  l i n k  code le a d s  w i th  th o s e  o f  th e  
l i n e  l i n k  frame s e rv in g  th e  p a r t i c u l a r  
c a l l .

31 .03  These le a d s  a re  ex tended  th rough  to  
th e  t r o u b l e  i n d i c a t o r  r e g i s t e r  c i r 

c u i t  to  th e  o p e r a t io n  o f  r e l a y s  CTI and 
TIR, F ig .  22 , under  c o n t r o l  o f  r e l a y  ON,
F ig .  8 , and th e  t r o u b l e  i n d i c a t o r  c i r c u i t .

B. Sender Group Connector

31 .04  As d e s c r ib e d  above, th e  code le a d s  
from th e  l i n e  l i n k  frame be ing

se rv ed  hav ing  been connected  to  t h i s  se n d e r  
l i n k  c i r c u i t ,  means a r e  p rov ided  f o r  a s s o 
c i a t i n g  them w i th  th e  a v a i l a b l e  sen d er  sub
g roup . T h is  i s  accom plished  by o p e r a t io n  o f  
r e l a y  CR i n  F ig .  19 under c o n t r o l  o f  th e  C 
r e l a y  i n  th e  a s s o c i a te d  F ig .  7 th e re b y  
co m p le tin g  th e  code lea d  c lo s u r e  between 
t h e  l i n e  l i n k  frame and th e  s e n d e r  subgroup, 
in v o lv e d .

C. T e s t  C a l l  Code Connector

31 .05  In  c o n n e c t io n  w i th  au to m a tic  message 
a c c o u n t in g  o p e r a t i o n  means have been

p rov ided  f o r  th e  i d e n t i f i c a t i o n  o f  t e s t  
c a l l s .  T h is  i s  accom plished  by th e  p r o v i s io n  
o f  a c o n n e c to r  r e l a y  shown as  TST i n  F ig .
11 , which i s  o p e ra te d  under  c o n t r o l  o f  
r e l a y  TL i n  F ig .  8 . The t e s t  c a l l  o p e r a t io n  
o f  th e  TL r e l a y  i s  more f u l l y  d e s c r ib e d  in  
19. O p e ra t io n  o f  r e l a y  TST c lo s e s  ground 
c o n n e c t io n s  to  th e  common s e n d e r  l i n k  code 
le a d s  which a re  connected  to  th e  s e n d e r  
subgroup i n  use  by o p e r a t io n  o f  th e  CR 
r e l a y  as  d e s c r ib e d  in  31 .04 . T h is  a r r a n g e 
ment w i l l  p ro v id e  f o r  th e  i d e n t i f i c a t i o n  
o f  t e s t  c a l l s  by ta p e  p e r f o r a t i o n s  i n d i 
c a t i n g  column 808 , sw i tch  8 , and f i l e  8 a 
com b ina tion  o f  numbers n o t  used f o r  s e r v i c e  
c a l l s .  With th e  a d d i t i o n  o f  U a p p a ra tu s  
th e  t e s t  c a l l  code c o n n e c to r  p ro v id e s  a 
means under  c o n t r o l  o f  r e l a y  G i n  F ig .  14 
o f  su p p ly in g  a d i s t i n c t i v e  code (988- 8 - 8 ) 
f o r  t a p e  p e r f o r a t i o n s  o f  c a l l s  th rough  
d i a l i n g  d i s t r i c t s ,  i n t e r o f f i c e  d i s t r i c t s ,  
and com bina tions  o f  d i a l i n g  and i n t e r o f f i c e  
d i s t r i c t s .

D. Line Observing O p era tio n

31.06 The o p e r a t io n  o f  r e l a y s  GR and CR 
p r e v io u s ly  d e s c r ib e d  a l s o  p ro v id e s

c o n n e c t io n  o f  le a d  L0 from th e  l i n e  l i n k  
frame to  t h e  se n d e r  f o r  th e  t r a n s m is s io n  o f  
an i n d i c a t i o n  t h a t  a com plete  re c o rd  o f  th e  
c a l l e d  number s h a l l  be p ro v id e d  on a l l  c a l l s  
o r i g i n a t e d  from th e  l i n e  under  o b s e r v a t io n .

E. TOUCH-TONE C a l l in g  - ZQ Option

31.07 The c l a s s  s ig n a l  used to  i n d i c a t e  
s e n d e r  ty p e  on a p a r t i c u l a r  c a l l  i s

ex tended  to  t h i s  c i r c u i t  on th e  IDA lead  
v i a  th e  c a l l - i d e n t i t y  in d e x e r  fram e. An 
o p e ra te d  GR r e l a y  o f  F ig .  18 ex ten d s  th e  
s i g n a l  from th e  l i n e  l i n k  and c o n t r o l l e r  
c i r c u i t  to  th e  w indings o f  th e  s e r i e s  
connected  RDA and TDA p o l a r  r e l a y s .

32. SENDER PREFERENCE CANCELLATION DURING
-------MffiEE ro ig  cm m :.rarn'TOgrT---------
32 .01  I f  th e  o r i g i n a t i n g  o f f i c e  u n i t  i s  

a rra n g e d  f o r  s e n d e r  load  c o n t r o l ,  
r e l a y  LC o f  F ig .  15 i s  p ro v id ed  and o p e ra te s  
from the  t r a f f i c  r e g i s t e r  c i r c u i t  when load 
c o n t r o l  becomes e f f e c t i v e .  Relay LC, in  
o p e r a t i n g ,  opens th e  SP le a d s  from th e  
d i f f e r e n t  d i s t r i c t  group c i r c u i t s  each  o f  
which g iv e s  a  d i f f e r e n t  p r e f e r e n c e  s t a r t i n g
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p o in t  in  th e  s e le c te d  s e n d e r  subgroup and 
grounds on ly  th e  SPO lea d  to  th e  sen d er  sub
group . T h is  i n s u r e s  t h a t  th e  f i r s t  n ine  
se n d e rs  o f  th e  group w i l l  r e c e iv e  f i r s t  
p r e f e r e n c e  s in c e  th e  l a s t  cho ice  se n d e r  o f  
th e  group under th e s e  c o n d i t io n s  i s  a rranged  
to  a u to m a t i c a l ly  ro u te  c a l l s  to  overflow  
and i s  t h e r e f o r e  to  be l a s t  p r e f e r r e d .

33- USE OF THIS CIRCUIT FOR ADDITIONS

33-01 This c i r c u i t  may be used f o r  a d d i t io n s  
in  o f f i c e s  where s i m i l a r  c i r c u i t s  a re  

i n s t a l l e d  in  acco rdance  w ith  o t h e r  d raw ings. 
This  c i r c u i t  may be c o n s id e red  as c o n s i s t i n g  
o f  th e  fo l lo w in g  component equipment p a r t s ,  
which may be mounted in  d i f f e r e n t  l o c a t i o n s ,  
and p rov ided  in  v a ry in g  q u a n t i t i e s :

(a)  Sender l i n k  frame (F ig .  1, 2 , 3, 4 , 5* 
6 , 7 ,  8 , 10 , 13, 14, 15, 23, 25, and

D, E, o r  F ) ;

(b) Sender s e l e c t o r  c i r c u i t  (F ig .  9, A, B,
C and G );

(c) T r a f f i c  r e l e a s e  c o n t r o l  c i r c u i t  
(F ig .  l 6 and 17);

(d) AMA c o n n e c to r  c i r c u i t  (F ig .  11, 18,
19 , and 2 2 ) ;

(e)  Emergency c o n t r o l l e r  (F ig .  8 and 12 ) ;  
and

( f )  Line l i n k  c o n t r o l l e r  r e l e a s e  
c i r c u i t  (F ig .  2 4 ) .

33.02 Any o f  th e s e  components may be p ro 
v ided  f o r  a d d i t i o n s ,  c o n n ec t in g  to

the  same and o th e r  components i n s t a l l e d  in  
acco rdance  w ith  o t h e r  c i r c u i t ,  w ith  the  
e x c e p t io n  t h a t  th e  emergency c o n t r o l l e r  p e r  
F ig .  8 and 12 cannot be used w ith  o ld - ty p e  
c i r c u i t s .  S im i la r ly  d e s ig n a te d  le a d s  a re  
connected  i n  a l l  c a s e s ,  as covered by 
c i r c u i t  n o te  113* and, o f  c o u rs e ,  when a l l  
le a d s  a re  no t shown on e i t h e r  c i r c u i t ,  th e  
nonmatching le a d s  a re  l e f t  unconnected .

33 .03  When a " se n d e r  l i n k  frame" component 
o f  t h i s  c i r c u i t  i s  r e q u i r e d  to  fu n c 

t i o n  w ith  an o ld - ty p e  emergency c o n t r o l l e r ,  
th e  fo l lo w in g  should be borne in  mind. I f  
th e  o ld - ty p e  emergency c o n t r o l l e r  has le a d s  
d e s ig n a te d  DGO-9 , t h e s e  le a d s  w i l l  no t 
connec t  to  th e  F ig .  5 f o r  emergency o p e r a t io n  
o f  t h e  new sen d er  l i n k  fram e. These le a d s  
a r e  used in  th e  o ld  c i r c u i t  i n  c o n ju n c t io n  
w ith  a TC r e l a y  i n  th e  c o n t r o l l e r  f o r  fu n c 
t i o n i n g  th e  DA and DB r e l a y s  o f  F ig .  4 and

14 from th e  d i s t r i c t  j u n c t o r  t e s t  c i r c u i t .
On th e  new sen d er  l i n k  fram e, th e  TC r e l a y  
i s  a p a r t  o f  F ig .  13, which i s  no t  a p a r t  
o f  th e  c o n t r o l l e r  c i r c u i t  and i s  no t c u t  
ou t o f  s e r v i c e  when th e  t r a n s f e r  keys o f  
F ig .  5 a re  u sed . A ccord ing ly  t h e r e  i s  no 
need to  c a r r y  th e s e  DGO-9 le a d s  th rough  
F ig .  5* In  t h i s  c o n n e c t io n ,  th e  CS lead  o f  
the  o ld  c o n t r o l l e r ,  which i s  used w ith  o ld -  
type  sen d er  l i n k  fram es to  p ro v id e  a c l a s s -  
o f - s e r v i c e  i n d i c a t i o n  to  th e  se n d e r  on d i s 
t r i c t  j u n c t o r  t e s t  c a l l s ,  i s  used when con
n ec ted  to  F ig .  5. o f  th e  new se n d e r  l i n k  
frame f o r  o p e r a t in g  th e  TC r e l a y  o f  F ig .  13 
which perform s th e  same f u n c t io n s  as th e  
TC r e l a y  i n  th e  c o n t r o l l e r  and a l s o  p ro v id e s  
th e  c l a s s - o f - s e r v i c e  i n d i c a t i o n  to  th e  se n d e r
on t e s t  c a l l s .  A lso , th e  TF lead  o f  th e  
o ld  c o n t r o l l e r ,  which i s  used w i th  o ld - ty p e  
se n d e r  l i n k  fram es f o r  o p e r a t in g  r e l a y s  in  
th e  frame when a t r o u b le  i n d i c a t o r  i s  c a l l e d  
in  to  g ive  an i n d i c a t i o n  to  th e  t r o u b l e  
i n d i c a t o r  o f  th e  sender  l i n k  fram e, th e  
s e n d e r  and th e  l i n e  l i n k  frame invo lved  in  
th e  c a l l ,  i s  used when connected  to  F ig .  5 
o f  th e  new sen d er  l i n k  frame to  o p e ra te  
r e l a y  TIC o f  F ig .  13 to  perfo rm  th e  same 
f u n c t i o n s .  This TF lea d  w i l l ,  o f  c o u rs e ,  
n o t  be used i f  no t r o u b le  i n d i c a t o r  i s  
p r o v id e d .

33.04 I t  should  be noted  t h a t  th e  CSA lead  
o f  th e  o ld  c o n t r o l l e r  need no t  be

connected  to  F ig .  5, s in c e  t h i s  i s  used w ith  
o ld  l i n k  fram es to  p ro v id e  p a r t  o f  th e  c l a s s -  
o f - s e r v i c e  i n d i c a t i o n  to  the  sen d er  on t e s t  
c a l l s ,  whose f u n c t io n  i s  performed by r e l a y  
TC on th e  new fram es . A lso , lead  CSC o f  th e  
new F ig .  5 need not be connected  to  an old 
emergency c o n t r o l l e r ,  s in c e  t h i s  lead  i s  
used f o r  c l a s s - o f - s e r v i c e  i n d i c a t i o n s  on 
sen d ers  r e q u i r in g  th r e e  le a d s  to  be grounded, 
and such sen d ers  w i l l  no t  be used in  o ld  
o f f i c e s .

33.05 When a " sen d e r  l i n k  frame" component 
o f  t h i s  c i r c u i t  i s  added i n  such

o f f i c e s  where o t h e r  se n d e r  l i n k  fram es have 
LL r e l a y s  which d i f f e r  from th o se  shown in  
F ig .  D, E and F, th e  o ld  and new LL r e l a y s  
may be connected  as shown i n  F ig .  151 and 
152 f o r  use  i n  th e  same s e n d e r  subgroup 
p re f e re n c e  c h a in .

33.06 When a "sender  s e l e c t o r  c i r c u i t "  
component o f  t h i s  c i r c u i t  i s  added

in  o f f i c e s  where a l l  s e n d e r  l i n k  fram es do 
no t have LL r e l a y s  in  acco rdance  w ith  F ig .
D, E, o r  F , th e  sender  p r e f e re n c e  c h a in  
a la rm  f e a t u r e s  o f  F ig .  9 a r e  i n e f f e c t i v e  
and , i n  such c a s e s ,  r e l a y  CH2 o f  F ig .  9 I s
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blocked o p e ra te d  to  p re v e n t  u n n ecessa ry  
c u r r e n t  d r a i n  th ro u g h  r e l a y  CH3.

33.07 When t h i s  c i r c u i t  i s  used i n  o f f i c e s  
where th e  t r o u b l e  i n d i c a t o r  c i r c u i t  

f o r  s e n d e r  l i n k  and c o n t r o l l e r  i s  n o t  p r o 
v id e d ,  punchings AL and AL1 a re  s tra p p e d  
and r e l a y  TI i s  b locked  n o n o p e ra ted .  When 
th e  t im in g  r e l a y s  d e s c r ib e d  i n  2 0 . reach  
th e  s ta g e  where r e l a y  TI would be o p e ra ted  
to  c a l l  i n  t h e  t r o u b l e  i n d i c a t o r ,  r e l a y  AR 
w i l l  o p e ra te  im m ed ia te ly ,  in s t e a d  o f  when 
r e l a y  TIB o p e r a t e s ,  and w i l l  f u n c t io n  as 
d e s c r ib e d  i n  32 .

33.08 C e r ta in  le a d s  which n o rm ally  connect 
to  t h e  m is c e l la n e o u s  c i r c u i t  f o r  th e

t r o u b l e  i n d i c a t o r  frame f o r  se n d e r  l i n k  
and c o n t r o l l e r  w i l l ,  under t h i s  c o n d i t io n ,  
connect to  th e  m is c e l la n e o u s  c i r c u i t  f o r  
s e n d e r  make-busy fram e, as  covered in  
c i r c u i t  n o te  112. A lso ,  a lamp p e r  F ig .  20 
w i l l  be p rov ided  p e r  new se n d e r  l i n k  frame 
on th e  emergency frame lamp p a n e l .

34. CONTACT PROTECTION

34.01  C on tac t  p r o t e c t i o n s  i n  acco rdance  
w ith  c i r c u i t  n o te s  111 and 114 a re  

p rov ided  to  p r o t e c t  th e  c o n ta c t s  o f  th e  
r e l a y s  which o p e ra te  and r e l e a s e  th e  r e l a y s  
o r  magnets to  which th e  c o n ta c t  p r o t e c t i o n s  
a re  co n n e c te d .
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SECTION I I I  -  REFERENCE DATA

1. WORKING LIMITS

1 .01 None.

2. FUNCTIONAL DESIGNATIONS

2.01 None.

3. FUNCTIONS

3.01 To inform  th e  l i n e  l i n k  and c o n t r o l l e r  
c i r c u i t  which groups o f  d i s t r i c t  Ju n c 

t o r s  (10 j u n c t o r s  p e r  group) have more th an  
one i d l e  J u n c to r  w i th  a t  l e a s t  one i d l e  p a th  
th rough  th e  sen d er  l i n k  p r im ary  and secondary 
sw itc h e s  t o  an i d l e  s e n d e r .

3.02 To inform  th e  l i n e  l i n k  and c o n t r o l l e r  
c i r c u i t  which groups o f  d i s t r i c t  Ju n c 

t o r s  (10 J u n c to r s  p e r  group) have a t  l e a s t  
one i d l e  j u n c t o r  w ith  a t  l e a s t  one i d l e  p a th  
th rough th e  sender  l i n k  p r im ary  and s e co n 
dary  s w i tc h e s  t o  an I d l e  s e n d e r .

3 .03 To re c o g n iz e  t h a t  a l i n e  l i n k  and 
c o n t r o l l e r  c i r c u i t  r e q u i r e s  s e rv ic e

and which groups o f  20 d i s t r i c t  j u n c t o r s  
have been p r e f e r r e d  by l i n e  l i n k  and con
t r o l l e r  c i r c u i t s .

3.0*1 To s e l e c t  one o f  th e  group o f  20
d i s t r i c t  J u n c to r s  from among th o se  

which have been p r e f e r r e d  when s im u l ta 
neous c a l l s  a re  r e c o g n iz e d ,  a s  th e  one which 
i s  to  be se rv e d .

3.05 To n o t i f y  th e  l i n e  l i n k  and c o n t r o l l e r  
c i r c u i t  t h a t  th e  sen d er  l i n k  and con

t r o l l e r  c i r c u i t  w i l l  se rv e  i t s  c a l l .

3.06 To n o t i f y  unse rved  l i n e  l i n k  and con
t r o l l e r  c i r c u i t s  t h a t  th ey  w i l l  no t

be p e rm i t te d  to  p la c e  c a l l s  in  th e  groups 
o f  20 d i s t r i c t  j u n c t o r s  which have been 
p r e f e r r e d  and to  cause  a l l  10 groups o f  10 
d i s t r i c t  j u n c t o r s  each to  t e s t  busy to  a l l  
a s s o c i a t e d  l i n e  l i n k  and c o n t r o l l e r  c i r 
c u i t s  a f t e r  one l i n e  l i n k  and c o n t r o l l e r  
c i r c u i t  has been s e l e c t e d  to  be se rv e d .

3.07 To r e l e a s e  th e  l i n e  l i n k  and con
t r o l l e r  c i r c u i t  and cause  i t  to  s e 

l e c t  a n o th e r  group o f  20 d i s t r i c t  J u n c to r s  
i f  p a th s  th rough  th e  sender  l i n k  sw itch es  
to  i d l e  se n d e rs  cease  to  be a v a i l a b l e  a f t e r  
th e  l i n e  l i n k  and c o n t r o l l e r  c i r c u i t  has 
s e l e c t e d  such a group o f  20 J u n c to r s .

3 .08  To re c o g n iz e  which group o f  10 d i s 
t r i c t  J u n c to r s  o f  th e  group o f  20

j u n c t o r s  has been chosen by th e  l i n e  l in k  
and c o n t r o l l e r  c i r c u i t .

3 .09  To t e s t  th e  chosen group o f  10 d i s 
t r i c t  J u n c to r s  to  d e te rm ine  which

j u n c t o r s  a re  i d l e .

3 .10 To a l l o t  d i s t r i c t  J u n c to r s  in  such a 
manner t h a t  th e  t r a f f i c  i s  s a t i s 

f a c t o r i l y  d i s t r i b u t e d  over a l l  d i s t r i c t  
j u n c t o r s ,  th e  a l lo tm e n t  b e in g  made depend
e n t  upon c r o s s - c o n n e c t io n s ,  p e r i o d i c a l l y  
changed .

3 .11  To t e s t  a maximum o f  10 subgroups o f  
sen d ers  (10 s e n d e rs  p e r  subgroup)

s im u l ta n e o u s ly  to  d e te rm ine  w hether  p a th s  
a r e  a v a i l a b l e  to  se n d e r  subgroups which 
have more th an  one i d l e  s e n d e r .

3 .12 To r e t e s t  th e  10 sen d er  subgroups 
s im u l ta n e o u s ly  i f  th e  f i r s t  t e s t

f a i l e d  t o  f in d  an a c c e s s i b l e  sender  sub
group hav ing  more th an  one i d l e  s e n d e r ,  th e  
r e t e s t  d e te rm in in g  w hether  p a th s  a re  a v a i l 
a b le  to  subgroups o f  se n d e rs  hav ing  only  one 
i d l e  se n d e r .

3 .13 To p r e f e r  one o f  th e  a v a i l a b l e  sub
groups o f  10 s e n d e r s ,  th e  p r e fe re n c e

depending  on th e  subgroup o f  20 d i s t r i c t  
J u n c to r s  in  which th e  c a l l  has been p la c e d .

3.1** To p re v e n t  o th e r  sen d er  l i n k  and con
t r o l l e r  c i r c u i t s  from s e iz in g  th e  p r e 

f e r r e d  subgroup o f  10 s e n d e r s .

3 .15 To s h i f t  th e  p r e f e r e n c e  to  a n o th e r  
subgroup o f  10 se n d e rs  I f  p rev en ted

by a n o th e r  sender  l i n k  and c o n t r o l l e r  c i r 
c u i t  from s e l e c t i n g  th e  p r e f e r r e d  subgroup.

3.16 To remove th e  t e s t  from o th e r  sub
groups o f  t e n  se n d e rs  a f t e r  s e iz in g

th e  p r e f e r r e d  su b g ro u p .

3 .17 To cause  th e  p r e f e r r e d  subgroup of  
th e  te n  se n d e rs  to  t e s t  busy to  a l l

sender  l i n k  and c o n t r o l l e r  c i r c u i t s  a f t e r  
i t  i s  s e iz e d .

3.18 To s e l e c t  one o f  th e  i d l e  sen d ers  by 
means o f  a p r e f e re n c e  arrangem ent

which i s  made dependent upon th e  group o f  
20 d i s t r i c t  j u n c t o r s  in  which th e  c a l l  i s  
b e in g  se rv e d .
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3.19 To o p e ra te  th e  p ro p e r  s e l e c t i n g  mag
n e t s  o f  th e  prim ary sw itc h e s  o f  th e  

se n d e r  l i n k  a f t e r  s e l e c t i o n  o f  th e  sender  
subgroup i s  com pleted .

3-20 To o p e ra te  th e  p ro p e r  s e l e c t i n g  mag
n e t  o f  th e  secondary  sw itch  o f  th e  

se n d e r  l i n k  a f t e r  s e l e c t i o n  o f  th e  sender  
c i r c u i t  i s  com pleted .

3.21 To c lo s e  th rough  le a d s  from th e  l i n e  
l i n k  and c o n t r o l l e r  c i r c u i t  to  th e

subgroup o f  10 senders  f o r  t r a n s m i t t i n g  
t o  th e  sender  in fo rm a t io n  c o n c ern in g  th e  
c l a s s  o f  s e r v i c e  o f  th e  c a l l i n g  cus tom er.

3.22 To i n d i c a t e  to  th e  subgroup o f  10 
se n d e rs  which one , o f  a maximum o f  20

sender  l i n k  and c o n t r o l l e r  c i r c u i t s ,  i s  
p l a c in g  th e  c a l l .

3 .23 To f u r n i s h  ground to  th e  a s s o c i a te d  
l i n e  l i n k  and c o n t r o l l e r  c i r c u i t  f o r

o p e r a t in g  h o ld in g  magnets and c lo s in g  the  
c r o s s p o i n t s  o f  th e  p rim ary  and secondary  
s w itc h e s  o f  th e  l i n e  l i n k  and th e  sender  
l i n k .

3.24 To t e s t  f o r  th e  c lo s u r e  o f  th e  t i p ,  
r i n g ,  and s le e v e  from th e  custom er

l i n e  c i r c u i t  to  th e  sen d er  c i r c u i t .

3 .25 To t e s t  f o r  c o n t i n u i t y  o f  th e  lead  
over  which th e  ground f o r  o p e ra t in g

th e  hold magnets i s  f u r n i s h e d .

3.26 To t e s t  f o r  f a l s e  ground on th e  lead  
over  which th e  ground f o r  o p e ra t in g

th e  prim ary  hold magnets f o r  th e  l i n e  l in k  
i s  f u rn i s h e d .

3.27 To t e s t  f o r  f a l s e  ground on th e  lead  
over which the  r e l e a s e  s ig n a l  i s

g iv en .

3.23 To t e s t  f o r  a d o u b le -c o n n e c t io n  of 
th e  sender  l in k  w ith  a n o th e r  busy 

c a l l  a f t e r  th e  c r o s s p o in t s  a re  c lo s e d .

3.29 To t e s t  f o r  an open t i p  and r i n g  in  
th e  c o n n ec t io n  between th e  c a l l i n g

custom er and th e  sender  and , in  case  o f  an 
open c i r c u i t ,  to  sco re  on a r e g i s t e r  and 
g ive  a r e l e a s e  s ig n a l  to  th e  l i n e  l in k  and 
c o n t r o l l e r  c i r c u i t .

3 .30 To t e s t  f o r  th e  r e l e a s e  o f  th e  c u s 
tomer l i n e  r e l a y .

3-31 To r e l e a s e  the  l i n e  l i n k  and con
t r o l l e r  c i r c u i t  im m edia te ly  a f t e r  

th e  c o n n e c t io n  has been e s t a b l i s h e d  and no 
t r o u b l e  c o n d i t io n s  have been d e t e c t e d .

3.32 To o p e ra te  an a larm  to  cause  th e  
t r o u b l e  i n d i c a t o r  to  f u n c t io n  to

sc o re  on a r e g i s t e r  and to  r e v e r t  th e  c a l l  
to  th e  l i n e  l i n k  and c o n t r o l l e r  c i r c u i t  i f  
a t r o u b l e  c o n d i t io n  has been e n c o u n te re d .

3.33 To p ro v id e  means f o r  h o ld in g  th e  
sender  l i n k  and c o n t r o l l e r  c i r c u i t

out o f  s e r v i c e  i f  d e s i r e d  when any t r o u b le  
c o n d i t io n  i s  en c o u n te re d .

3.34 To p ro v id e  means f o r  sw i tc h in g  to  an 
emergency c o n t r o l l e r  c i r c u i t  when

d e s i r e d .

3.35 To l i g h t  th e  EF lamp a t  th e  frame 
where th e  emergency c o n t r o l l e r  c i r 

c u i t  i s  be ing  used .

3.36  To l i g h t  th e  EC lamp which i s  l o 
c a te d  a t  a c e n t r a l  p la c e  w ith  o th e r

EC lamps to  i n d i c a t e  which frame i s  u s in g  
th e  emergency c o n t r o l l e r  c i r c u i t .

3.37 To l i g h t  th e  EM lamp on every  frame 
as  an i n d i c a t i o n  th e  emergency con

t r o l l e r  c i r c u i t  i s  in  u se .

3.38 To p ro v id e  lamp i n d i c a t i o n s  when a 
d o u b le -c o n n e c t io n  i s  en co u n te red  o r

when s le e v e  c o n t i n u i t y  f a i l u r e s  a re  de
t e c t e d  when a p lug  i s  in  th e  h o ld in g  ja c k  
HD.

3.39 To p ro v id e  means f o r  making any group 
or  groups o f  20 d i s t r i c t  j u n c t o r  c i r 

c u i t s  busy.

3.40 To p ro v id e  means f o r  o p e r a t in g  a 
d i s t r i c t  group t r a f f i c  m eter f o r  r e 

c o rd in g  th e  number o f  t im es  t h a t  the  l a s t  
d i s t r i c t  J u n c to r  c i r c u i t  o f  a group o f  10 
d i s t r i c t s  has been s e l e c t e d  to  se rv e  a 
c a l l .

3.41 To p ro v id e  means f o r  o p e ra t in g  a 
sender  group t r a f f i c  m eter each time

a l l  senders  o f  th e  group a re  busy .

3.42 To p ro v id e  means f o r  c o n n e c t in g  d i s 
t r i c t  J u n c to r  c i r c u i t s  to  custom er

sender  c i r c u i t s  under c o n t r o l  o f  the  a u to 
m atic  t e s t  c i r c u i t  fo r  d i s t r i c t  j u n c t o r s .

3.43 To p ro v id e  means f o r  h o ld in g  th e  
c o n t r o l l e r  c i r c u i t  o f f -n o rm a l  when

t r o u b l e  c o n d i t io n s  a re  en co u n te red  to  
f a c i l i t a t e  m ain tenance .

3.44 To p ro v id e  means f o r  Immediate r e 
l e a s e  f o r  th o se  c a l l s  where d i s c o n 

n e c t io n  by th e  c a l l i n g  custom er occu rs  
b e fo re  th e  c i r c u i t  has p ro g re s se d  to  the  
p o in t  where th e  h o ld in g  magnets a re  o p e r 
a te d  .
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3*45 To p ro v id e  means fo r  p re v e n tin g  
t ro u b le  a la rm s from o c c u rr in g  in  

th o se  c a se s  where c a l l s  a re  e x c e s s iv e ly  
de lay ed  in  sen d er group s e le c t io n  due to  
t r a f f i c  c o n g e s tio n .

3 .^6  To ho ld  i t s e l f  busy f o r  a s h o r t  i n 
t e r v a l  a f t e r  th e  sen d er l in k  and 

c o n t r o l l e r  c i r c u i t  has r e v e r te d  a c a l l  to  
i t s  l i n e  l in k  and c o n t r o l l e r  c i r c u i t  when 
a t ro u b le  c o n d it io n  has been e n c o u n te re d , 
in  o rd e r  to  p e rm it th e  l in e  l in k  and con
t r o l l e r  c i r c u i t  to  s e iz e  a n o th e r  sender 
l in k  and c o n t r o l l e r  c i r c u i t  to  se rv e  th e  
c a l l .

3 .47 To p ro v id e  means fo r  co n n e c tin g  d i a l  
ty p e  d i s t r i c t  ju n c to r s  to  sen d ers  

w ith o u t th e  use  o f  a l in e  l i n k .

3.43 To p ro v id e  a s e p a ra te  c la s s - o f - s e r v ic e  
in d ic a t io n  f o r  each te n  ju n c to r s  

w ith in  a group o f 20 .

3 .49 To p re v e n t th e  s e rv in g  o f  c a l l s  from 
a l in e  l in k  and c o n t r o l l e r  c i r c u i t

w h ile  an A sw itch b o ard  o r i n t e r o f f i c e  
c a l l  i s  w a it in g .

3 .50 To p ro v id e  an a larm  i f  A sw itc h 
board  o r i n t e r o f f i c e  c a l l s  a re  w a itin g

and th e  c o n t r o l l e r  c i r c u i t  rem ains e i t h e r  
busy o r i d le  to o  lo n g .

3.51 To p ro v id e  an alarm  i f  a c o n ta c t  
c h a in  o r r e l a y  f a i l u r e  o cc u rs  in  th e

p re fe re n c e  c h a in  f o r  a sender subgroup .

3 .52 To p ro v id e  means fo r  c o n n e c tin g  th e  
c o n t r o l l e r  and th e  sen d er l in k  fram e

to  a t ro u b le  in d ic a to r .

3 .53 When au to m atic  m essage a c co u n tin g  
o p e ra t io n  i s  p ro v id ed  to  c lo s e

th rough  le a d s  from th e  l in e  l in k  and con
t r o l l e r  c i r c u i t  to  th e  subgroup of 10 
se n d e rs  f o r  t ra n s m is s io n  to  th e  sen d er o f 
th e  " c a l l in g  l in e  i d e n t i f i c a t i o n  in fo rm a
t io n "  .

3 .54 When a u to m a tic  message a c co u n tin g  
in fo rm a tio n  i s  p rov ided  to  c lo s e

th ro u g h  le a d s  to  th e  subgroup o f  se n d ers  
fo r  t ra n s m is s io n  to  th e  sender o f a p re 
de te rm ined  l in e  i d e n t i f i c a t i o n  code number 
fo r  th e  i d e n t i f i c a t i o n  o f t e s t  c a l l s  to  
th e  a c c o u n tin g  c e n te r .

3 .55 To  p ro v id e  a d i s t i n c t i v e  code fo r  a l l  
c a l l s  o r ig in a te d  th ro u g h  an o p e ra to r

d i a l in g  d i s t r i c t  i n t e r o f f i c e  d i s t r i c t  o r 
combi n a t io n  o f b o th .

3 .56 To p ro v id e  means fo r  id e n t i f y in g  th e  
c a l l in g  l in e  equipm ent number in  th e

a s s o c ia te d  t ro u b le  i n d ic a to r .

3.57 To p ro v id e  an in d ic a t io n  o f  custom er 
se n d e rs  load  to  th e  l in e  l in k  and con

t r o l l e r  c i r c u i t .

3 .58 To p ro v id e  means fo r  i d e n t i f y in g  th e  
type  sen d er r e q u ire d  on a p a r t i c u l a r

c a l l ,  when TOUCH-TONE c a l l in g  i s  p ro v id ed  
on a p a r t i a l l y  co n v e rted  b a s i s .

3 .59  To p ro v id e  means fo r  f l e x i b l e  s p l i t 
t in g  o f  th e  a s s o c ia te d  se n d e rs  w ith in

a p a r t i c u l a r  s e le c t  c i r c u i t  among TOUCH-TONE 
and r o ta r y  d i a l .

3 .60 To p ro v id e  fo r  c o n n e c tin g  to  th e  prop*: 
type  sen d er when th e  i n d ic a t io n  de

s c r ib e d  in  3.58  i s  r e c e iv e d .

3 .61 To ex tend  th e  p re fe re n c e  c h a in  to  th e  
ov erflo w  sen d er o r se n d ers  i f  a l l  send

e r s  o f  th e  ty p e  re q u ire d  on a p a r t i c u l a r  
c a l l  a re  busy .

3 .62 To p ro v id e  means fo r  o p e ra t in g  a 
t r a f f i c  m eter f o r  each ty p e  o f  s e n d e r ,

( r o ta r y  d i a l  and TOUCH-TONE) w ith in  a s e le c t  
c i r c u i t ,  when th e  a s s o c ia te d  ty p e  se n d ers  
a re  busy .

3.63  To p ro v id e  a r o ta r y  d i a l  i n d ic a t io n  on 
c a l l s  from o p e ra to r  o r i n t e r o f f i c e

d i a l in g  d i s t r i c t s  and on t e s t  c a l l s  from th e  
d i s t r i c t  ju n c to r  t e s t  fram e.

3.64 To in d ic a te  to  th e  s e le c te d  sender 
which one o f  a p o s s ib le  te n  d i s t r i c t

l in k  fram es w i l l  be used to  com plete th e  
c a l l .

3 .65 To p ro v id e  fo r  v a r io u s  fram e in d ic a 
t io n s  when t h i s  c i r c u i t  i s  used on an

a u x i l ia r y  custom er sen d er l in k  fram e.

3 .66 To p ro v id e  fo r  th e  r e l e a s e  o f con
t r o l l e r  c i r c u i t s  on a u x i l i a r y  custom er

sender l in k  fram es .

3 .67 To p ro v id e  TOUCH-TONE c a l l i n g  on a 
p a r t i a l l y  co n v e rted  b a s i s .

3.68 To p ro v id e  fo r  c o n t r o l l in g  th e  t r a f f i c  
r e l e a s e  c o n tr o l  f e a tu re  o f th e  c u s

tom er se n d e r  l in k  c o n t r o l l e r  from th e  load  
r e g i s t e r  c i r c u i t .

3 .69  To p ro v id e  a f e a tu r e  f o r  fo rc in g  a l l  
se n d e rs  in  a  p re fe re n c e  c h a in , DP o r

TT, to  be used  b e fo re  th e  f i r s t  se n d e r  in  th e  
c h a in  can be re u s e d .
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4 .  CONNECTING CIRCUITS

-4.01 When t h i s  c i r c u i t  i s  l i s t e d  on a key- 
s h e e t ,  th e  c o n n e c tin g  in fo rm a tio n  

th e re o n  i s  to  he fo llo w e d .

(a )  S u b s c r ib e r  L in e , Line L ink , and Con
t r o l l e r  C i r c u i t  - SD-25553-01.

(b) D i s t r i c t  J u n c to r  C i r c u i t ,  Noncoin - 
SD-25620-01 o r  SD -25620-02.

( c )  D i s t r i c t  J u n c to r  C i r c u i t ,  Coin - 
SD-25210-01.

(d) D ia lin g  D i s t r i c t  «Tunctor C i r c u i t  from 
Sw itchboard  No. 13C, 13D, 15C, o r 
15D -  SD -25481-01.

(e)  S u b s c r ib e r  Sender C i r c u i t  -  SD-25562-OI 
o r SD-25612-O I.

( f )  D i s t r i c t  J u n c to r  A utom atic T e s t  C ir 
c u i t  - SD-25158-OI o r  SD-25622-01.

(g) F lo o r Alarm Frame Fuse and Time Alarm 
C ir c u i t  - SD-25046-01.

(h) T r a f f ic  R e g is te r  C ir c u i t  -  SD -25317-01.

( i )  I n t e r r u p t e r  Frame C i r c u i t  - 
SD-25062-O I.

( j )  Common Hold Ja ck  C i r c u i t  - SD -25522-01.

(k) M isce llan eo u s  C i r c u i t s  fo r  Sender 
Make-Busy Frame - SD-25O76-O I.

(-t) O r ig in a t in g  S ender T e s t C i r c u i t  - 
SD-25221-01.

(m) T roub le  I n d ic a to r  f o r  S u b sc r ib e r  
Sender L ink and C o n tro l le r  C i r c u i t  - 
SD-25452-01 .

(n) M isce llan eo u s  C i r c u i t  f o r  T roub le  
I n d ic a to r  - SD-254-53-01.

5. ALARM INFORMATION

5 .0 1  When an a la rm  sounds, th e  se n d e r  l in k  
frame in v o lv e d  i s  de te rm ined  by ob

se rv in g  th e  l ig h te d  w h ite  a i s l e  p i l o t  and 
th e  frame a larm  (AL) lam p.

A. Alarm R e tire d  by Momentary Op e ra t io n  
o f th e  AR Key

5 .02  I f  a la rm s occu r on two o r  more se n d e r  
l i n k  fram es w ith in  a p p ro x im a te ly  f iv e

seconds o f  each  o th e r ,  i t  may be assumed 
t h a t  th e  t ro u b le  i s  in  a  l i n e  l i n k  fram e 
r a th e r  th a n  th e  sen d er l in k  fram es . T h is  
i s  b ecause  an a la rm  c o n d it io n  a t  a  se n d e r  
l in k  fram e cau ses  th e  se n d e r  l i n k  fram e to  
ho ld  i t s e l f  busy  w h ile  th e  l in e  l in k  fram e 
s e le c t s  a n o th e r  se n d e r  l in k  fram e h a n d le  
th e  c a l l .  I f  th e  t ro u b le  i s  cau sed  by  th e  
l in e  l i n k  fram e, th e  second se n d e r  l i n k  
frame w i l l  a l s o  tim e o u t and b r in g  in  an 
a la rm . E v e n tu a lly  th e  l i n e  l i n k  frame 
tim es  o u t and b r in g s  i n  an a la rm .

5.03  S ince  t h i s  c i r c u i t  tim es  ou t u n d er 
t ro u b le  c o n d it io n s  and le a v e s  no

rec o rd  o f  th e  equipm ent in v o lv e d , an HD 
ja c k  i s  p ro v id e d . A 349A p lu g  in  t h i s  ja c k  
h o ld s  th e  c i r c u i t  th e  n e x t tim e th e  t r o u b le  
o c c u rs .

5 .04  When th e  t ro u b le  r e c u rs  w ith  a  p lu g  
in  th e  HD ja c k ,  th e  m ajor a la rm  i s

sounded in s te a d  o f  th e  m inor a la rm .

5 .05  When th e  c i r c u i t  i s  h e ld  in  t h i s  
m anner, th e  equipm ent in v o lv e d  in

th e  c a l l  i s  de te rm ined  as fo llo w s . The op
e ra te d  BAO to  BA4 o r  BBO to  BB4 r e l a y  i n d i 
c a te s  th e  d i s t r i c t  ju n c to r  subgroup . These 
r e la y s  must be observed  b e fo re  th e  l in e  
l in k  c i r c u i t  tim es  ou t in  6 t o  13 seco n d s . 
The o p e ra te d  GO to  G4 r e la y  in d ic a te s  th e  
d i s t r i c t  ju n c to r  g ro u p . The o p e ra te d  DO 
t o  D9 r e la y s  in d ic a te  -the i d le  d i s t r i c t  
ju n c to r s .  The o p e ra te d  SGO to  SG9 r e la y  
in d ic a te s  th e  se n d e r  subgroup . The o p e r
a te d  secondary  s e le c t  magnet i n d ic a te s  th e  
se n d e r .

5 .06  I f  a n a ly s i s  in d ic a te s  t h a t  th e  
t ro u b le  i s  c o n fin ed  to  th e  c o n t r o l

c i r c u i t ,  th e  p lu g  in  th e  HD ja c k  i s  removed 
and th e  em ergency c o n t r o l l e r  s u b s t i tu t e d  
f o r  th e  r e g u la r  c o n t r o l l e r  as d e s c r ib e d  in  
6 .0 6 . I f  th e  t ro u b le  i s  e x te r n a l  to  th e  
c o n tr o l  c i r c u i t ,  th e  se n d e r  l in k  fram e i s  
made busy  as d e sc r ib e d  in  6 . 02 .

5 .07  The ho ld  f e a tu re  r e s u l t s  in  a  se n d e r  
l in k  c o n tr o l  c i r c u i t ,  100 d i s t r i c t
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.ju n c to rs , and , in  some c a s e s , a custom er 
l in e  b e in g  ou t o f  s e rv ic e  d u rin g  th e  i n t e r 
v a l t h a t  th e  t ro u b le  i s  b e in g  h e ld  f o r  ob
s e r v a t io n .  T h e re fo re , i t  i s  im p o rta n t t h a t  
t h i s  ho ld  f e a tu re  be used under c lo se  m ain
ten an ce  s u p e rv is io n .

B. Alarm W ith th e  CF (C o n tin u ity  F a i lu r e )
Lamp L igh ted

5 .08  The CF lamp b e in g  l ig h te d  in d ic a te s  
t h a t  th e  c a l l  p ro g re s se d  f a r  enough

to  o p e ra te  th e  OH r e la y  which c lo s e s  th e  
o p e ra te  c i r c u i t  t o  th e  ho ld  m agnets, b u t 
th e  s le e v e  le a d  may n o t be co n tin u o u s  from 
th e  se n d e r  l i n k ,  th ro u g h  th e  se n d er and 
back  to  th e  se n d e r  l i n k .

5 .09  When th e  l in e  l in k  tim es  o u t ,  th e  
p rim ary  and secondary  se n d er l in k

hold  m agnets r e l e a s e ,  b u t th e  equipm ent 
in v o lv e d  in  th e  c a l l  can be lo c a te d  in  
acco rdance  w ith  5 »0 5 *

5 .10  The SCI r e l a y  in  th e  sen d er b e in g  
norm al in d ic a te s  a c o n t in u i ty  f a i l u r e

o f th e  SC le a d  from th e  se n d e r  s e le c t io n  
r e la y s  t o  th e  s e n d e r .

C. Alarm W ith th e  UC (Dou b le -Co n n e c ti o n )
Lamp L igh ted

5 .11  Observe which d i s t r i c t  group (p rim ary  
s w itc h e s )  have s e le c t  m agnets o p e ra te d .

Locate th e  p rim ary  A ho ld  magnet in v o lv ed  
by exam ining th e  c ro s s p o irr ts  c lo se d  on th e  
le v e l  c o rre sp o n d in g  to  th e  o p e ra ted  s e le c t  
m agnets on th e  sw itc h  c o n ta in in g  th e  A hold  
m agnets. Observe o th e r  c ro s s p o in ts  on t h i s  
ho ld  magnet f o r  two c ro s s p o in ts  b e in g  op
e r a te d .  I f  two c ro s s p o in ts  a re  c lo s e d , 
observe  i f  two s e le c t  m agnets a re  o p e ra te d .
I f  two c ro s s p o in ts  a re  no t c lo se d  on th e  
p rim ary  sw itc h  observe  th e  secondary  
sw itc h e s  and C m agnets fo r  d o u b le -c o n n e c tio n s  
u s in g  th e  same p ro ced u re  as f o r  th e  p rim ary  
s w itc h e s . Observe i f  two secondary  s e le c t  
m agnets a re  o p e ra te d .

5 .12  In  th e  ev en t o f  d o u b le -c o n n e c tio n s  
on e i t h e r  p rim a ry  o r secondary

s w itc h e s , a h a n d se t (D-156219) i s  in s e r te d  
in to  th e  ja c k  a t  th e  bo ttom  o f  th e  v e r t i c a l  
u n i t  o f  th e  p rim ary  A ho ld  magnet invo lved  
in  th e  c o n n e c tio n  and th e  custom er i s  
c h a lle n g e d  and ad v ise d  to  hang up . A f te r  
th e  custom er d is c o n n e c ts ,  th e  o ff-n o rm a l 
s p r in g  o f  th e  p rim ary  A ho ld  magnet w i l l  
be opened m om entarily  and th e  h an d se t w i l l   ̂
be d isc o n n e c te d .

D. Alarm W ith th e  CF or  DC Lamps Not 
— L ighted ' '

5 .14  The c o n d it io n  o f  th e  fo llo w in g  re la y s  
and m agnets in d ic a te s  th e  s ta g e s  

w hich have been  reached  in  th e  p ro g re s s  o f  
th e  c a l l .  V arious t r o u b le s  a re  l i s t e d  
w hich cou ld  p o s s ib ly  cause  th e  fo llo w in g  
c o n d it io n s  o f  th e s e  r e l a y s .  The v a rio u s  
r e la y s  and sw itc h e s  shou ld  be checked in  
th e  o rd e r  g iv en  so as t o  q u ic k ly  d e te rm ine  
th e  p ro g re s s  o f  th e  c a l l .

R elay  o r  M agnets

Secondary  s e le c t  
m agnets no t 
o p e ra te d .

OH r e la y  sen d er 
l i n k  n o t o p e ra te d .

ONI r e la y  (se n d e r)  
n o t o p e ra te d . The 
se n d e r in v o lv ed  i s  
de te rm ined  by th e  
o p e ra te d  secondary  
s e le c t  m agnets.

P o s s ib le  cau ses  o f 
F a i lu re

DP le a d  c o n t in u i ty  
f a i l u r e  from th e  
l i n e  l i n k  to  th e  
se n d e r  s e le c t io n  
r e l a y s .  Secondary 
s e l e c t  magnet o p e r
a t in g  p a th  continuit.-y 
f a i l u r e  from se n d er 
s e le c t i o n  r e la y s  to  
th e  secondary  s e le c t  
m ag n e ts .

OH r e la y  o p e ra tin g  
p a th  c o n t in u i ty  
f a i l u r e  from G r e la y  
th ro u g h  b o th  p rim ary  
and secondary  s e le c t  
magnet c o n ta c ts  to  
OH r e la y .

The DS r e la y  non- 
o p e ra te d  may in d ic a te  
an A o r  B le a d  con
t i n u i t y  f a i l u r e  b e 
tween th e  l in e  l in k  
and th e  se n d er l in k .

ON le a d  c o n t in u i ty  
f a i l u r e  from th e  
l in e  l in k  to  th e  
se n d e r .

CS le a d  c o n t in u i ty  
f a i l u r e  from th e  
l in e  l in k  to  th e  
se n d e r .

C rossed CS le a d s .
The c o n d it io n  o f  
th e  open o r c ro ssed  
CS le a d s  can be 
checked by o b se rv in g  
i f  no CS r e la y  o r  
more th a n  one CS

SECTION I I I  
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P o s s ib le  causes  o f 
F a i lu re

r e la y  in  th e  sen d er 
i s  o p e ra te d .

Frame lea d  c o n t in u i ty  
f a i l u r e  from th e  
se n d e r  l in k  to  th e  
se n d e r .

C ross-fram e le a d s  
from th e  se n d er l in k  
to  th e  se n d e r . The 
c o n d it io n  o f  open 
o r  c ro s se d  frame 
le a d s  can be checked 
by o b se rv in g  i f  no 
fram e r e la y s  o r s e 
l e c t  m agnets o r more 
th a n  one fram e r e la y  
o r s e le c t  magnet in  
th e  sen d er i s  o p e r
a te d .

C rossed le a d s  such 
as FO and FI may 
a ls o  p re v e n t th e  
c lo s in g  o f  th e  s e le c t  
magnet o ff-n o rm a l 
c o n ta c ts ,  by e n e rg iz 
in g  o p p o s ite  s id e s  
o f  th e  s e l e c t  m agnet.

SH le a d  c o n t in u i ty  
f a i l u r e  from th e  
se n d e r  l in k  to  th e  
l in e  l i n k .  An SH 
magnet f a i l i n g  to  
o p e ra te  p re v e n ts  th e  
c lo s u re  o f th e  ON 
le a d  by f a i l i n g  to  
o p e ra te  th e  T r e la y  
in  th e  l in e  l in k  
and su b seq u en t o p e r
a t io n  o f th e  c u s
tom er l in e  hold  
magnet and r e le a s e  
o f th e  L and RE re la y s  
in  th e  l in e  l i n k .

H -lead  c o n t in u i ty  
f a i l u r e  betw een th e  
se n d e r  l i n k  and th e  
l in e  l in k .  The r e 
s u l t s  a re  th e  same 
as an open SH le a d .

R elays o r Magnets

0N2 r e la y  (se n d e r)  
n o n o p e ra te d .

AB r e la y  (se n d e r  
l in k )  n o t o p e ra te d .

RL r e la y  (se n d e r  
l in k )  i s  o p e ra te d .

P o s s ib le  cau ses  o f 
F a i lu re

ONI r e la y  (se n d e r)  
ope r a t  in g  f a i l u r e .
GS le a d  c o n t in u i ty  
f a i l u r e  from th e  
se n d er l in k  to  th e  
se n d e r .

REL le a d  c o n t in u i ty  
f a i l u r e  betw een 
th e  se n d e r  and th e  
se n d e r  l i n k .  A 
second p a th  f o r  o p e r
a t in g  th e  AB r e la y  i s  
th ro u g h  th e  DC r e la y  
norm al w hich may r e 
le a s e  when th e  s le e v e  
i s  grounded by th e  
se n d e r , a lth o u g h  i t  i s  
no t r e q u ire d  to  
r e l e a s e .

RL le a d  c o n t in u i ty  
f a i l u r e  betw een th e  
se n d e r  l i n k  and th e  
l in e  l i n k .

5 .15  I f  p rim ary  hold  m agnets a s s o c ia te d
w ith  th e  o p e ra te d  s e le c t  m agnets a re  

o p e ra te d , th e  p lu g  shou ld  be removed from 
th e  HD ja c k  j u s t  as soon as th e  p ro b ab le  
cause o f th e  t ro u b le  i s  d e te rm in e d . T h is 
i s  n e c e s s a ry  in  o rd e r  to  f r e e  th e  custom er 
l i n e .

E. C o n d itio n s  Not A sso c ia te d  W ith Sender 
Link Frame Alarms

5 .1b  A h ig h  r e g i s t r a t i o n  (compared to
o th e r  se n d e r  l in k s )  on th e  PC f a l s e  

s t a r t  r e g i s t e r  a s s o c ia te d  w ith  a  p a r t i c u l a r  
se n d er l i n k  in d ic a te s  a  t i p  o r  r in g  le a d  
c o n t in u i ty  f a i l u r e  betw een a p rim ary  l in e  
l i n k  sw itc h  and th e  s e n d e r .

5 .1 7  A c ro s s  betw een any two o f  th e  DPO 
to  DP4, SHO to  SH9, AO to  A9, o r  PO 

to  P4 le a d s  r e s u l t s  in  two d i s t r i c t  ju n c to r s  
b e in g  connected  to  one cu sto m er, and when 
th e  custom er d i a l s ,  th e  d i s t r i c t  ju n c to r  
F r e la y s  o p e ra te .  T his r e s u l t s  in  an o r ig 
in a t in g  t ro u b le  i n d ic a to r  re c o rd . The l o 
c a t io n  o f  th e  F re la y s  i s  de te rm ined  from 
th e  t ro u b le  i n d ic a to r  lam ps.
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5 .1 8  The re q u ire d  rec o rd  o f  th e s e  a la rm s 
sho u ld  be e n te re d  on th e  p ro p e r  form .

F. F a lse  Sender Group Busy Alarm

5 .19  W ith o p tio n  ZU o r  ZV p ro v id e d , a  f a l s e  
ground c o n d it io n  o c c u rr in g  a t  some

p o in t  a lo n g  th e  MB le a d  o r among th e  con
n e c tin g  netw ork  o f  se n d e r-b u sy  r e la y  c o n ta c ts  
i s  d e te c te d  by an a la rm . The o cc u rre n ce  o f 
a  f a l s e  ground cau ses  th e  SGB o r TTGB r e la y  
to  o p e ra te  b e fo re  a l l  th e  se n d ers  a re  in  u s e . 
'With th e  c o n d it io n  where th e  TTGB o r SGB 
re la y  o p e ra te s ,  b u t  n o t a l l  se n d er busy  r e la y s  
o p e ra te ,  ground i s  p ro v id e d  to  th e  c o i l  o f 
th e  FB r e la y  v ia  th e  o p e ra te d  c o n ta c ts  o f  
r e la y  TTGB o r  SGB, th e  GT le a d , o p e ra te d  
c o n ta c ts  o f  se n d e r  busy  r e l a y s ,  and th e  n o r 
mal c o n ta c ts  o f  th e  u n o p e ra ted  se n d er busy  
r e la y .  The o p e ra t io n  o f  th e  FB r e la y  p ro 
v id e s  ground th ro u g h  FB r e la y  c o n ta c ts  to  
th e  LL le a d  go ing  to  th e  m isc e lla n e o u s  
c i r c u i t  f o r  se n d e r  m ade-busy fram e. Ground 
on th e  LL le a d  o p e ra te s  th e  CA r e la y  in  
t h a t  c i r c u i t  w hich l i g h t s  th e  CA lam p.

5 .20  O ption  ZU i s  p ro v id e d  f o r  p a r t i a l  
TOUCH-TONE se n d e rs  su bg roups. O ption

ZV i s  p ro v id e d  f o r  an a l l  TOUCH-TONE se n d e r 
subgroups o r a l l  r o ta r y  d i a l  se n d er 
su b g ro u p s .

6 . TAKING EQUIPMENT OUT OF SERVICE

A. G enera l

6 .0 1  When i t  i s  n e c e s s a ry  t o  remove a 
se n d e r  l i n k  frame from s e rv ic e  to

work on th e  a p p a ra tu s , i t  shou ld  be done 
d u rin g  p e r io d s  o f  l i g h t  t r a f f i c .

B. Customer S ender L ink Frame

6 .02  The custom er se n d er l in k  frame i s  
ta k e n  ou t o f  s e rv ic e  by making a l l

o f i t s  a s s o c ia te d  d i s t r i c t  ju n c to r s  b u sy .
T h is  i s  accom plished  by i n s e r t i n g  3^9A 
p lu g s  i n to  a l l  MB- ja c k s  on th e  se n d er 
l in k  fram e. Whenever t h i s  i s  done, o th e r  
ju n c to r s  o f  th e  ty p e  made busy  must s t i l l  
be a v a i la b le  t o  t r a f f i c .

C. P rim ary  Sw itch  and D i s t r i c t  Group 
C ir c u i t '

6 .0 3  Two p rim ary  sw itc h e s  and a d i s t r i c t  
g roup  c i r c u i t  a re  removed from  s e rv ic e

by making th e  20 a s s o c ia te d  d i s t r i c t  ju n c 
t o r s  b u sy . T h is  i s  accom plished  by i n s e r t 
in g  a  3^9A p lu g  i n to  th e  a s s o c ia te d  MB- ja c k

on th e  se n d e r  l i n k  fram e. No new c a l l s  can 
th en  be p la c e d  in  t h i s  group .

D. Secondary Hold Magnets

6 .04  In d iv id u a l  secondary  hold  m agnets can 
be removed from s e rv ic e  by th e  i n 

s e r t io n  o f  a  351C p lu g  i n to  th e  sw itc h  
v e r t i c a l  u n i t .  T h is must n o t be done w h ile  
th e  ho ld  magnet i s  in  s e r v ic e ,  and th e  ho ld  
magnet m ust n o t engage a s e le c t  f in g e r  when 
o p e ra te d  in  t h i s  m anner.

E. P rim ary  Hold Magnet

6 .05  I n d iv id u a l  p rim ary  ho ld  m agnets can be 
removed from s e rv ic e  as d e s c r ib e d  in

5 .1 5 . The a s s o c ia te d  d i s t r i c t  ju n c to r  must 
be made busy  by th e  i n s e r t i o n  o f  a  3^9A 
p lu g  in to  th e  ju n c to r  MB ja c k  a t  th e  d i s 
t r i c t  ju n c to r  fram e.

F. C o n tr o l le r  C i r c u i t

6 .06  The c o n t r o l l e r  c i r c u i t  i s  removed from 
s e rv ic e  b y  s u b s t i t u t i n g  th e  em ergency

c o n t r o l l e r .  A 349A p lu g  in  th e  ET ja c k  on 
th e  se n d e r  l in k  fram e w i l l  t r a n s f e r  th e  
le a d s  from th e  r e g u la r  to  th e  emergency 
c o n t r o l l e r .

6 .07  On fram es equipped  w ith  t r a n s f e r  
s w itc h e s , th e  t r a n s f e r  t o  th e  em ergent,

c o n t r o l l e r  i s  accom plished  by th e  o p e ra t io n  
o f  t r a n s f e r  sw itc h e s  A and B to  th e  OFF 
p o s i t io n  fo llo w ed  by th e  o p e ra t io n  o f  t r a n s 
f e r  sw itc h e s  A-EM and B-EM to  th e  ON p o s i 
t i o n .  The r e g u la r  c o n t r o l l e r  i s  r e s to re d  
to  s e rv ic e  by th e  o p e ra t io n  o f  th e  t r a n s f e r  
sw itc h e s  A-EM and B-EM to  th e  OFF p o s i t io n  
fo llow ed  tjy th e  o p e ra t io n  o f  th e  t r a n s f e r  
sw itc h e s  A and B to  th e  ON p o s i t i o n .

6 .08  The se n d e r l i n k  frame i s  made busy  as 
in  6.02  w h ile  th e  t r a n s f e r  i s  b e in g

made. Only one se n d e r l in k  fram e may be 
connected  to  th e  em ergency c o n t r o l l e r  a t  a 
t im e . I f  s e v e r a l  c o n t r o l l e r  c i r c u i t s  must 
be removed from s e r v ic e ,  one se n d e r l in k  
fram e i s  connected  to  th e  emergency c o n t r o l 
l e r  and th e  o th e r  l in k  fram es a re  made b usy .

N ote: When a  t r a n s f e r  to  th e  em ergency
c o n t r o l l e r  c i r c u i t  i s  made d u rin g  
p e r io d s  o f  l i g h t  lo a d , on a se n d e r  l i n k  
frame whose EF lamp i s  equipped  w ith  a 
red  lamp cap , th e  r e g u la r  c o n t r o l l e r  
c i r c u i t  shou ld  be r e s to re d  to  s e rv ic e  
as soon as  th e  t ro u b le  i s  c le a r e d .  T h is 
p re c a u tio n  i s  needed because  se n d e r  
group p re fe re n c e  s tr a p p in g  (G-SG) on th e

SECTION I I I
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em ergency c o n t r o l l e r  c i r c u i t  a g re e s  on ly  
w ith  r e g u la r  c o n t r o l l e r  c i r c u i t s  whose 
EF lamps a re  equipped w ith  w h ite  lamp 
c a p s . I t  i s  th e r e f o r e  p o s s ib le ,  when 
u s in g  th e  em ergency c o n t r o l l e r ,  t h a t  th e  
change in  th e  se n d e r  group p re fe re n c e  
c h a in  w i l l  cause  th e  custom er to  p ic k  
th e  same se n d e r on s u c c e s s iv e  c a l l s ,  and 
i f  th e  se n d e r  i s  in  t ro u b le  w ith o u t

t e s t i n g  b u sy , th e  c a l l  w i l l  n o t be com
p le te d .

G. TIR, R l, and R2 R elays

6 .09  Care must be e x e rc is e d  when w orking
on th e  TIR, R l, and R2 r e la y s  as some 

o f  th e  le a d s  a re  m u ltip le d  to  o th e r  se n d e r  
l i n k  fram es in  th e  o f f i c e .

SECTION I I I  
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SECTION IV - REASONS FOR REISSUE
P . p e s c r ip t io n  o f  Change

P.l T his change p ro v id e s  f e a tu r e s  to  improve 
c i r c u i t  o p e ra t io n  and custom er s e r v ic e .

(a) The se n d e r subgroup p re fe re n c e  c i r c u i t  
i s  changed to  p ro v id e  a  more even 

d i s t r i b u t i o n  o f  se n d e r  u sage  in  subgroups 
c o n ta in in g  b o th  TOUCH-TONE and r o t a r y - d i a l -  
ty p e  s e n d e rs . T h is i s  accom plished  by 
making a l l  SB- r e l a y s ,  F ig . A, B, C,
(ex cep t F ig . C in  th e  TOUCH-TONE and in  th e  
r o ta r y  d i a l  p re fe re n c e  c h a in s )  s e l f - l a t c h i n g .  
The o p e ra t io n  o f  th e  l a s t  SB- r e la y  r e le a s e s  
th e  p re c e e d in g  s e l f - l a t c h e d  SB- r e la y s  t h a t  
have i d l e  s e n d e rs . D iodes SB-, F ig . 26 , 
a re  used to  i s o l a t e  th e  grounds on 8t  o f  
th e  r e la y s  SB- from th e  t r a f f i c  usage 
re c o rd e r  over th e  SB le a d s .  D iodes RD and 
TT a re  used  to  p e rm it o p e ra t io n  o f b o th  
r e la y  CRD and CTT over th e  TTRD le a d  o r 
in d iv id u a l  o p e ra t io n  o f e i t h e r  r e la y  CRD 
o r  CTT by a p p ly in g  ground o v e r le a d s  CRD 
o r CTT r e s p e c t iv e ly .

(b) P ro v is io n s  have been made to  e l im in a te  
o p e ra t io n  o f  th e  i n te r s e n d e r  tim in g  in  

r e l a t i v e l y  l i g h t  t r a f f i c  in  th e  la r g e r  
o f f i c e s .  T h is i s  accom plished  by e x ten d in g  
th e  p re s e n t  range o f from  1 t o  6, to  from 
1 t o  15 , th e  number o f  se n d e r  subgroups 
busy  t h a t  can be s e le c te d  to  i n i t i a t e  
in te r s e n d e r  t im in g . T h is  c o n s is t s  o f 
chang ing  th e  v a lu e s  o f  th e  CG and TCG 
r e s i s t o r s .  F ig . 9* from 1200Q to  3200Q to  
p ro v id e  th e  r e q u ire d  r e s i s ta n c e  to  work 
i n to  a  new load  r e g i s t e r  in  th e  T r a f f ic  
R e g is te r  C i r c u i t .  T h is  makes p o s s ib le  
th e  e x te n s io n  o f  t h i s  ra n g e . 1

(c )  O p era tio n  o f  th e  t r a f f i c  r e le a s e  con
t r o l  in  l i g h t  t r a f f i c  has been e lim 

in a te d  by chang ing  i t s  t r i g g e r  sou rce  to  
th e  lo ad  r e g i s t e r  c o n t r o l .  T h is  i s  
accom plished  by chang ing  th e  SGL lea d  in  
F ig . 16 from ground th ro u g h  c o n ta c ts  on 
e i t h e r  th e  SGB o r  TTGB r e la y s  t o  o b ta in  
a  ground from th e  lo ad  r e g i s t e r ,  in  th e  
T r a f f ic  R e g is te r  C i r c u i t .
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