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ISSUE 18- 

Advanced ".AHt1 drawing t o  i s s u e  10.  

ISSUE 19 - 
To f a c i l i t z c e  remote o f f i c e  t e s t i n g  o f  YCMF s u b s e t s  by 
au toma t i caL ly  p r o v i d i n g  remote b a t t e r y  5 e d  r a t h e r  t h a n  
Loca l  b a t t e r y  f e e d .  Added "GMS" w i r i n g  s u p e r s e d i n g  "GM" 
w i r i n g .  Scraps  "RBF" normal ly  p rov ided .  o m i t t e d  xhen 
TCMF t e s t  q p l i q u e  H-851074-A i s  provided .  

ISSUE 20 --- 
To p r o v i d e  ba l anced  busy tone  and ba lanced  d i a l  t one  o p t i o n  
f o r  a c c e s s  by No. 1 EAX o f f i c e s ,  The f c l l o w i n g  changes  a r e  
made. 

1. Added new F ig .  12A s i m i l i a r  t o  F ig .  2A, e x c e p t  
a r r anged  f o r  ba l anced  busy tone ,  

2 .  Added new F i g .  13A similar t o  F ig .  4A, e x c e p t  
a r r anged  f o r  ba l anced  busy t o n e s .  

t 

3 .  I n  F i g .  3A, moved 450 ohm r e s i s t o r s  R2 and R3 from 
befng a p a r t  o f  "B" a p p a r a t u s  t o  a  l o c a t i o n  i n  t h e  
main F i g .  3A. A l s o  d e s i g n a t e d  some e x i s t i n g  w i r i n g  

t l  M w w i r i n g  and arlcied supe r sed ing  "N" w i r i n g  and 
a p p a r a t u s  f o r  new manufac ture  cf F i g .  3A. 

Added i n s t a l l e r ' s  "P" w i r i n g  o p t i o n ,  f o r  b a l a n c e d  
d i a l  t o n e  when used  w i t h  a  N o .  1 EAX exchange .  

I 

I 
4 .  IG Fig.  1 1 A ,  removed s i n g l e  busy t one  w i r i n g  and 

a p p a r a t u s  ( c a p a c i t o r  C2, OIMF,) and added ba l anced  
I busy t o n e  w i r i n g  and a p p a r a t u s  ( r e s i s t o r  K 2  and R3 

8 1 

1 8 l  11 
and 2MF c a p a c i t o r s  C2  and C3).  T h i s  i s  a n  o u t r i g h t  

, .  change. F i g u r e  11A is  used only  w i t h  No. 1 EAX 
i 
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8. I n  Note 10  c o r r e c t e d  r e f e r e n c e  t o  "u" w i r i n g ,  
chang ing  r e f e r e n c e  t o  "J" w i r i n g  and a p p a r a t u s .  
Notes  13, 72 ,  73 and 74 added .  

Aided t a b l e  A t o  supplement  Notes 7 and SO. 
, *, 

F i g u r e  l A ,  changed r e l a y s  BSD and DC t o  be same as e q ~ i v a l e n t  
r e l a y s  of F i g u r e  11A.  Added r e s i s t o r s  R2 & R3 (2.1K:) and 
R4 (goo..) a cd  c a p a c i t o r s  C3A and C3B. T h i s  p r o v i d e s  a  t o n e  
s o u r c e  c i r c u i t  t h a t  is  n o t  p a r t  o f  t h e  impedance matching 
t e r m i n a t i o n  a s  u sed  i n  t h e  CXP-5 sys tem.  .*. 
F i g u r e  3 A ,  added r e s o s t o r s  R 4  and R5 ( 2 . 7 -  and R6 (900. ) 
which i n  p a r t  p r o v i d e s  a  t one  s o u r c e  c i r c u i t  same a s  t h a t  
p rov ided  i n  F i g u r e  U f o r  u s e  i n  CXP-5 sys tem.  

F i g u r e  4A. rewire s p r i n g s  8 and 9  of  r e l a y  GT t o  be  il 
series w i t h  c o i l  of relay CP and s p r i a g  6 o f  r e l a y  PC, 
t h e r e b y  a l l c w i n g  r o t a r y  s w i t c h  PS t o  s t e p  p r o p e r l y  aad 
p r e v e n t  r e l a y  CP f a l s e l y  on a ground f a u l t  
d e t e c t i o n .  

I 
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o p e r a t i n g  f a l s e l y  on a  ground f a u l t  d e t e c t i o n .  Added r e s i s t o r s  
RlO - R13 (2.7K. ) which i n  p a r t  p rov ides  a  t one  s o u r c e  c i r c u i t  
same as p rov ided  i n  F igu re  1 A  f o r  use i n  t h e  CXP-5 syste111. 

Impedance match ing  t e r m i n a t i o n s  provided  p e r  approved  
c i r c u i t  d e s i g n  p r a c t i c e  T-65,  g u i d e l i n e s  f o r  p r e c i s c  
t o n e s .  

ISSUE 23 Addendum 1 

The o r i g i n a l  ground f a u l t  t es t  f e a t u r e  o f  t h e  p a r t y  i d e n t i t y  
t e s t  c i r c u i t s ,  F i g u r e  4A and 13A, i s  f o r  u se  w i t h  t h e  sys tem 
s t a n d a r d  i n d u c t i v e  ground p a r t y  i d e n t i t y  t i p  mark and n o r c a l l y  
be p r o v i d e d .  When o n l y  t h e  d i a l  o f f )no rma l  t i p  mark is  ?ep loyed ,  
an  a d d i t i o n a l  i n s t a l l e r s  s t r a p  i s  r e q u i r e d .  

I n  f i g u r e s  4A and 13A - removed o l d  "R" and "S" w i r i n g .  

F i g u r e  4A, added new "R" w i r i n g  t o  t e r m i n a l  punching DT1 and 
j u n c t i o n  o f  s p r i n g  5  of r e l a y  H and s p r i n g  8 o f  r e l a y  GT a l s o  
added "R" w i r i n g  t o  t e r n i n a l  punching DT2 and j u n c t i o n  o f  
sp l - i ng  9 o f  r e l a y  GT and s p r i n g  3  o f  r e l a y  DN. 

Added "Sf '  s t r a p  o p t i o n  between t e r m i n a l  punchings  DT1 and DT2. 
( I n s t a l l e r ' s  op t io l i  p e r  Note 76) .  

F i g u r e  13A - Added new "R" w i r i n g  t o  t e r m i n a l  punching  DT1 
and j u n c t i o n  o f  s p r i n g  I B  o f  r e l a y  H and s p r i n g  5 o f  r c l a y  
GI' a l s o  added "R" w i r i n g  t o  t e r m i n a l  punching DT2 and 
j u n c t i o n  o f  s p r i n g  6 of  r e l a y  GT and s p r i n g  3 o f  r e l a y  DN. 

Added "St' s t r a p  o p t i o n  between t e r m i n a l  punchings  DT1 and 
l E 2 .  ( i n s t a l l e r s  o p t i o n  p e r  n o t e  76). I 
C o r r e c t e d  d r a f t i n g  a r r o r  i n  f i g u r e  12A ("W" wrg. & a p p . ) ,  
c o n n e c t i o n  be tween r e s i s t o r  "R15", "R12" and c a p a c i t o r  "C6" 
t o  11T o f  r e l a y  "BMF". I 
Provided ba lanced  d i a l  t one  o p t i o n  i~ Fig .  12A when a c c e s s e d  
by No. 1 EAX o f f i c e s .  
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(Written specifically for circuit issue 17 , 
but may also apply to later issues. Refer 
to H print for appropriate E issue number.) 

GENERAL 

This  c i r c u i t  p rov ides  f a c i l i t i e s  f o r  t e s t i n g  e i t h e r  d i a l  
type o r  TCMF type s u b s e t s  f o r  d i a l  speed,  tone q u a l i t y ,  and 
p a r t y  i d e n t i t y .  

A f t e ~ .  s e i z i n g  the  c i r c u i t ,  a d i g i t  i s  d i a l e d  t o  a c c e s s  t h e  
d i a l  p u l s e  t e s t  c a l l  p o r t i o n s  of  the  c i r c u i t .  The Testman 
then d i a l s  t h e  d i g i t s  ''0" i n  o r d e r  t o  t e s t  the  d i a l  speed .  
F i t h e r  one,  two, o r  t h r e e  s p l a s h e s  of  d i a l  tone a r e  s e n t  
by t h i s  c i r c u i t  depending on whether  the  d i a l  speed is 
slow, c o r r e c t ,  o r  f a s t ,  r e s p e c t i v e l y .  The d i a l  speed i s  
compared t o  a  b u i l t - i n  p u l s e  g e n e r a t o r .  

The " i d e n t i t y  access" d i g i t  i s  d i a l e d  t o  s e i z e  t h e  p a r t y  
i d e n t i t y  t e s t  p o r t i o n  of the  c i r c u i t ,  i .e . ,  the  d i g i t  "0" fo l lowed 
by t h e  d i a l e d p a r t y d i g i t  i s  d i e l e d i n t o  the  c i r c u i t  i n  o r d e r  
t o  test  t h e  p a r t y  i d e n t i t y .  I f  the  p roper  i d e n t i f i c a t i o n  
i s  made, the  c i r c u i t  r e t u r n s  s t e a d y  d i a l  tone.  I f  t h e  
p roper  i d e n t i f i c a t i o n  i s  n o t  made, busy tone i s  r e t u r n e d .  

When t h e  c i r c u i t  i s  used t o  t e s t  a TCMF type s u b s e t ,  a n  
a c c e s s  d i g i t  i s  keyed a f t e r  the  c i r c u i t  has  been s e i z e d  
t o  a c c e s s  the  TCMF t e s t  c a l l  p o r t j g n  of  the  c i r c u i t .  

P a r t y  i d e n t i t y  i s  au tomat ica l ly  made o f  the TCMF s u b s e t  
under  t e s t .  P a r t y  i d e n t i t y  v e r i f i c a t i o n  i s  made by key ing  
i n  t h e  p a r t y  d i g i t  i n t o  the  t e s t  c i r c u i t .  I f  t h e  p roper  I 

p a r t y  i d e n t i f i c a t i c n  i s  rece ived ,  the  c i r c u i t  r e t u r n s  d i a l  
tone t o  t h e  s u b s e t .  I f  the  p a r t y  i d e n t i f i c a t i o n  f a i l s ,  t h e  \ 
c i r c u i t  r e t u r n s  momentary (3 t o  4 seconds) busy tone  fo l lowed \ 
by d i a l  tone .  A f t e r  p a r t y  i d e n t i t y  v e r i f i c a t i o n  has  been 
made, t h e  pushbut tons  a r e  s e q u e n t i a l l y  depressed (1-2-3 e t c ) .  
If the  p roper  r e g i s t r a t i o n  of d i g i t s  occurs  (TCMF tones  co r -  
r e c t ) ,  a double o r d e r  "zip" tone i s  r e t u r n e d  t o  t h e  s u b s e t .  

I 
APPROVED -------------- ---- 



I f  t h e  d i g i t  r e g i s t r a t i o n  f a i l s ,  no tones a r e  r e  tu rned .  
An o p t i o n  i s  a v a i l a b l e  f o r  d i g i t  r e g i s t r a t i o n  whereby 
conf i rma t ion  can be msde a s  each push but ton  i s  d e p r e s s e d .  
I f  the  d i g i t  i s  p roper ly  r e g i s t e r e d ,  d i a l  tone i s  morentar -  
i l y  i n t e r r u p t e d ,  i f  n o t ,  s t e a d y  d i a l  toge e x i s t s .  When 
the  c i r c u i t  i s  s e i z e d ,  t h e  fo l lowing  superv i so ry  i n d i c a t i o n s  
a r e  r e t u r n e d  a t  t h e  t e s t  desk: ( a )  Br ight  Busy lamp - 
i n d i c a t e s  the  d i a l  t e s t  s e l e c t o r  access  p o r t i o n  of  t h e  c i r -  
c u i t  i s  being used (b )  120 TPM Br igh t  F lash ing  BL l a c p  - 
i n d i c a t e s  the  TCMF t e s t  s e l e c t o r  access  p o r t i o n  o f  t h e  c i r -  
c u i t  i s  being used ( c )  60 IPM B r i g h t  F lash ing  BL l a a p  - 
i n d i c a t e s  t e s t  desk has  accessed TCMF p o r t i o n  o f  t h e  c i r -  
c u i t .  

FEATURES 

(a)  Can be accessed by T e s t  Desk, SXS S e l e c t o r  l e v e l  
( v i a  FIG 1A) , o r  #1 EAX S e l e c t o r  Group m a t r i x  
o u t l e t  ( v i a  FIG 11A) 

(b) Prov ides  f o r  TCMF t e s t i n g  o f  T r i b u t a r y  o f f i c e s  
from a  non-senderized o f f i c e  v i a  a  T e s t  Desk 
w i t h o u t  going +hrough a  s e l e c t o r  o r  a c c e s s  c i r -  
c u i t  (FIG 1 A  o r  1 1 A  n o t  used) - SEE FIG TRI3-1 
FOR TYPICAL INTERCONNECTION OF CIRCUITS 

(c) Accepts  TCMF and D i a l  type  t e s t  c a l l s  

( d j  Checks s u b s e t  p a r t y  i d e n t i t y  

(e) Checks d i g i t  r e g i s t r a t i o n  

(f) Provides  v i s u a l  d i s p l a y  o f  d i g i t  sequence and 
v a l u e  

(g) P rov ides  tone s i g n a l s  t o  i n d i c a t e  t e s t  f a i l u r e s  

(h) Provides  a TCMF A l l o t t e -  C i r c u i t  t o  pe rmi t  a 
t e s t  desk t o  s e l e c t  an i d l e  TCMF TEST RECEI1;ER 
ACCESS AND PARTY IDENTITY CIRCUIT (FIG 2A) from 
a  group of  t en  (maximum) 

(i) Prov ides  a  TCHF TEST DESK ACCESS CIRCUIT t o  
s w i t c h  the  t e s t  desk  p o s i t i o n  i n t o  the  TGIF 
c i r c u i t r y  

( )  Prov ides  a BSY LAMP DIST CKT t o  indicatea-  
c i rcui tp(F1G 1 A  6 2A o r  FIG 1 1 A  6 2A) busy' 
(ATB) to t he  t e s t  desk  p o s i t i o n s  
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TYPICAL INTERCONNECTION DIAGRAM FOR 
SUBSET TESTTNG AT TRIBUTARY O F F I C E S  V I A  T E S T  

DESK (WHEN ONE F I G  2A,  PRUJIDED - FOR R E F .  ONLY) 



NOTE: I n  t h i s  e x p l a n a t i o n  n-~mber? i n  p a r e n t h e s e s  a f t e r  
r e l a y  o r  r o t a r y  swi ich  d e s i g n s t i o n s  i n d i c a t e  the  
c i r c u i t  f i g u r e  i n  which they a r e  l o c a t e d ;  i . e .  
r e l a y  B (1A o r  1lA) nehns r e l a y  "B" o f  f i g u r e  
1A o r  1 1 A .  

1 .00 Access by SXS S e l e c t o r  Level  ( F I G  1 A  USED) 

1 .01 S e i z u r e  (Normally opera ted :  0J s p r i n g s  o f  r o t a r y  
s w i t c h  RS) 

Th i s  c i r c u i t  i s  accessed v i a  the  S e l c c t o r  l e v e l  ass igned t o  
t h i s  p a r t i c u l a r  t e s t  c i r c u i t .  Resistl-nce (#2C) . b a t t e r y  on 
l e a d  C marks t h i s  c i r c u i t  i d l e  t o  the  a s s o c i o t e d  S s l e c t o r .  

When s e i z e d  the  loop v i a  l ead ,  "+" and "-" i s  c l o s e d ,  c l o s -  
i n g  #1 and $ 2 ~  (1A) i n  s e r i e s ,  and r e s i s t a n c e  ground v i a  l e a d  
C c l o s e s  #2C (1A). Relay A (1A) o p e r a t e s  and c l o s e s  E (1.A). 
Relay B (1A) o p e r a t e s ,  grounds l ead  C t o  mark t h i s  c i r c u i t  
busy,  connects  l e a d s  SQ1 and CO (TO F I G  2A W H n '  PROVIDED) 
t o  l e a d s  SQ and CON (TO TEST REC H-853679-A OR E Q Y I V ,  OR 
FIG 7A WEN PROVIDED), respt .c t ive ly ,  grounds l e a d  CH3,  and 
grounds i e a d  BY (See Note 67, H-850678-A). Relay  C (1A) 
o p e r a t e s  . 
1.01.1 D i a l  Pulse  T e ~ t  C a l l  (Operated: Relays  A ,  B and C) 

The type o f  Subset  t e s t  t h a t  i s  requ i red  i s  determined by 
a  d i a l e d  d i g i t  ( s e e  NOTE 52; H-850678-A). 

On the  f i r s t  d i a l  p u l s e  the  loop v i a  l e a d s  "+" and "-" is 
opened, opening #1  and 4 2 ~  (1A) . Relay A (1A) r e s t o r e s  , 
opens B (1A) and c l o s e s  #1C (1A) and magnet RS (1A) i n  s e r i e s .  
Relay  B (1A) remains opera ted  d u r i n g  d i a l i n g  due t o  i t s  slow- 
t o - r e l e a s e  c h a r a c t e r i s t i c s .  Switch RS o p e r a t e s  and o p e r a t e s  
i t s  INT s p r i n g s .  A t  t he  end o f  the  f i r s t  p u l s e ,  the  loop 
v i a  l e a d s  "+" snd "-'I i s  c losed ,  c l o s i n g  #1  and #2A (1A). 
Relay  A (1A) o p e r a t e s ,  c l o s e s  B (LA) and opens #lC ('LA) and 
magnet RS ( L A ) .  Switch RS r e s t o r e s ,  s t e p s  i t s  wipers  
one s t e p  ( t o  t h e i r  f i r s t  bank c o n t a c t s ) ,  r e s t o r e s  i t s  OM 
s p r i n g s  opening #2C ( l A ) ,  and r e s t o r c s  i t s  INT s p r i n g s .  
The n e x t  d i a l  pu l se  ( i f  any) opens the loop  v i a  l e a d s  "+'I 

and "-", and A (1A) and swi tch  RS (LA) f o l l o w  t h e  d i a l e d  
p u l s e s  a s  desc r ibed  above. 

, A t  t h e  end o f  t h e  d i g i t  the  loop v i a  l e a d s  "i" and "-w is  
c l o s e d ,  c l o s i n g  111 and 8 2 ~  (1A). Relay A (1A) o p e r a t e s ,  
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c l o s e s  B (1A) and opens ~ / I c  (lA) and magnet RS. Swi tch  
RS r e s t o r e s  and s t e p s  i t s  wipe r s  t o  t he  d i a l e d  bank 
c o n t a c t s .  A f t e r  i t s  s low- to - r e l ease  i n t e r v a l ,  C (1A) 
r e s t o r e s  and c l o s e s  DC (lA) v i a  LEV G wipe r  o f  s w i t c h  RS 
( s e e  NOTE 52; H-8506784) .  Relay  DC (1A) o p e r a t e s ,  t r a n s -  
f e r s  l e a d s  "+" and "-" (TO SEL BK) from r e s i s t s n c e  (#2A) 
ground anu r e s i s t a n c e  (;-LA) b a t t e r y  t o  l e a d s  "+" and "-" 
(TO FIG 3A, OR H-85175 08 EQUIV), r e s p e c t i v e l y ,  opening  

A (lA) and s e i z i n g  FIG 54 ( s e e  S e c t i o n  3.00) , and t r a n s f e r s  
l e a d  C (TO FIG 3A, OR d-85175 OR EQUIV) from r e s i s t a n c c  
(#~BsD)  b a t t e r y  t o  g r o m d .  Relay  A (1A) r e s t o r e s  and opens 
B (1A). A f t e r  i t s  s l o w - t o - r e l e a s e  i n t e r v a l ,  B (1A) r e -  
s t o r e s  , removes ground from l e a d  CH3, d i s c o n n e c t s  l e a d s  
SQ1 and CO (TO FIG 2 A ,  XiEN PROVIDED) from l e a 6 s  SQ and 
CON (TO TEST REC. H-850679-A OR EQUIV OR FIG 7A when p ro -  
v i d e d ) ,  r e s p e c t i v e l y ,  3r.d removes ground from LEV G wiper  
o f  r c t a r y  s w i t c h  RS(1A). Relay  DC (1A) i s  h e l d  o p e r a t e d  
v i a  ground on l e a d  C (TO FIG 3A, OR H-85175 OR EQUIV). 

1 .01 .2  TOlF T e s t  C a l l  (Operated:  Re lays  A ,  B and C) 

When t h e  t e s t  d i g i t  ( t o  choose t h e  TCMF T e s t )  i s  r e c e i v e d  
from t h e  p reced ing  c i r c u i t s  v i a  l e a d s  "+" anld "-" , A and 

. s w i t c h  RS f o l l o w  t h e  p u l s e s  as d e s c r i b e d  i n  S e c t i o n  1.01.1. 

A f t e r  i t s  s l o w - t o - r e l e a s e  i n t e r v a l ,  C (1A) r e s t o r e s  and 
c l o s e s  TC ( lA),  v i a  LEL' G wiper  o f  s w i t c h  RS (see  NOTE 
52; H-850678-A). Re lay  TC (?A) o p e r a t e s ,  connec ts  l e a c s  
T  and R t o  l e a d s  "+'I and "0" (TO SEL BK) , r e s p e c t i v e l y ,  
d i s c o n n e c t s  l e a d  TD f r o n  l e a d  TD1, t r a n s f e r s  ground from 
l e a d  C H I  t o  l e a d  LG1, c l o s i n g  TCS (1A) v i a  l e a d  TCS and 
t h e r m i s t o r  TR1 (and FIG 2A) ,  connects  l e a d s  D R l  and D A 1  
t o  l e a d s  DR and DA, r e s p e c t i v e l y ,  ( t o  p r o v i d e  d i a l  t o n e ) ,  
c o n n e c t s  l e a d s  R1 th rough R6 to  terminals N10 through 
N16, v i a  t he  LEV A through F  wL e r s  o f  s w i t c h  RS, r e spec -  
t i v e l y  ( s e e  NOTE 51;  H-850678-A!, and t r a n s f e r s  l e a d  BY 
from ground t o  l e a d  I P .  A f t e r  i t s  s1o . i~- to-opera te  i n t e r -  
v a l  provided  by t h e r m i s t o r  TR1, TCS (1A) o p e r a t e s  t o  i t s  
"X" c o n t a c t s ,  o p e r a t e s  f u l l y ,  and grounds l e a d  TC1, t o  
s e i z e  FIG 2A ( t h e  TCMF T e s t  Rece ive r  Access  and P a r t y  
I d e n t i t y  C i r c u i t ) .  

2.00 TCMF T e s t  R e c e i v e r  Access and P a r t y  I d e n t i t y  C i r c u i c  
~ I G  ZA) Opera ted :  Relays  A ,  B, TC and TSS] 

Ground v i a  l e a d  TC1 (from FIG LA; s e e  S e c t i o n  1.01.2,  
from FIG 1 1 A ;  s e e  S e c t i o n  1.01.2) c l o s e s  TC1 (2A). R e l a y  
TC1 (2A) o p e r a t e s ,  d i s c o n n e c t s  l e a d  T and l e a d  DT from 
l e a d  +T ( v i a  c a p a c i t o r  C l  and r e s i s t o r s  R1 and 3 2 ) ,  c lo se ;  
U ~ P A  i n  s e r i e s  w i t h  r e s i s t o r  R7, c l o s e s  T2 (ZA) ,  and t r a n s -  
f e r s  l e a d  R and l e a d  DR from l e a d  -R ( v i a  c p a c i t o r  C2 and 

/ 

m a  lPMI 
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r e s i s t o r s  R4 and R5) t o  r e s i s t a n c e  ( / /MI ,   PA, and 
 PA i n  s e r i e s )  b a t t e r y .  The p a r t y  check i s  made a t  
t h i s  time (be fo re  T2 o p e r a t e s ) .  P a r t y  one has  no 
mark and p a r t y  two has  a r e s i s t a n c e  ground mark on l ead  
R .  

2 .01  P s r t y  One 

P a r t y  one has  no mark on l ead  R ,  s o  t h a t  p o l a r  r e l a y  PA 
does n o t  o p e r a t e  a t  t h i s  time. A f t e r  i t s  slow-to-opera ,e 
i n t e r v a l ,  T2 (2A) o p e r a t e s  and c l o s e s  # ~ P c .  Relay PC (2A) 
o p e r a t e s  t o  i t s  "X '  c o n t a c t s ,  s h o r t - c i r c u i t s  8 2 ~ ~ ~  o e r a t e s  

, removes the  s h o r t  c i r c u i t  from #2PC, c l o s i n g  $1 
and l l)r 1 2 ~ C  i n  s e r i e s ,  d i sconnec t s  l e a d s  DTR (and l e a d  h'iR; 
NOTE 61, H-850678-A) and DTA (and lead  HTA; NOTE 6 1 ,  
H-850678-A) from l e a d s  +T ( v i a  l e a d s  DR & D R 1  and FIG 1 A  
o r  11A) and -R ( v i a  l e a d s  DA & D A 1  and FIG 1 A  o r  f y l ) ,  
r c s p e c t i v e l y ,  com-iects l ead  +T t o  l ead  -R v i a  r e s i s t o r  
R10, opens r e l a y  TCS (1A o r  11A) v i a  l ead  TCS, t r a n s f e r s  
l e a d  D l  from l e a d  D2 and V2PNG t o  #2POK, and connects  
l e a u  S3 t o  l e a d  S 4 .  

Relay  TCS (1A ar 11A) r e s t o r e s  and opens TC1 (2 )  v i a  
lead  TC1. A f t e r  i t s  s low-to-re lease  i n t e r v a l ,  TC1 (2A) 
r e s t o r e s ,  connects  l e a d s  +T and -R t o  l e a d s  T and R (via 
r e s i s t o r s  R 1  and R2, and c a ~ a c i t o r  C 1 ;  and r e s i s t o r s  R4 
and R5, and c a p a c i t o r  C2), r e s p e c t i v e l y ,  opens 
T2 (2A) and #3PA, and d i sconnec t s  r e s i s t a n c e  (#lAl, BLPA, 
and  PA i n  s e r i e s )  b a t t e r y  from l e a d  R .  Reley 'I2 (2A) 
r e s t o r e s .  The p a r t y  p a r i t y  check i s  now made (Sec t ion  
2.03).  I , I ,  

2.02 P a r t y  Two 
f 1 

P a r t y  two has  a r e s i s t a n c e  ground mark on l ead  R,  c l o s i n g  
#1 and V2PA i n  s e r i e s ,  magne t i ca l ly  a i d i n g  ~ F ~ P A .  P o l a r  
r e l a y  PA (2A)  o p e r a t e s .  A f t e r  i t s  s low-to-opera te  i n t e r -  
v a l ,  T2 (2A) o p e r a t e s  and c l o s e s  #1PB. Relay PB (2A) 
o p e r a t e s ,  s i m i l a r  t o  t h a t  desc r ibed  f o r  PC (2A) i n  Sec- 
t i o n  2.01, excep t  t h a t  i t  t r a n s f e r s  lead  D2 from lead  D l  
and # ~ P N G  t o  #2POK. The subsequent  o p e r a t i o n s  a r e  i d e n t i c a l  
e x c e p t  t h a t  when r e l a y  TC1 r e s t o r e s  due t o  o p e r a t i o n  o f  
r e l a y  PB (2A), #1 & #2 PA w i l l  be s h o r t - c i r c u i t e d  opening 
re l a y  PA. Relay PA (2A) r e s t o r e s  . 

f 
2.03 P a r t y  P a r i t y  Check f 

I' I 
f / i  !, 

I n  o r d e r  t o  check the  p a r i t y  o f  t h e  p a r t y  mark, t h e  testman 
k e y s  the  d i g i t  corresponding t o  the  p a r t y  i d e n t i t y .  The ' i e s t  
Rece ive r  r e c e i v e s  the  tones  corresponding t o  the  d i g i t  keyed, 
and grourds the corresponding c l a s s  lead  ( l ead  D l  o r  D2). , 

, ! ' / $  r 

/ ,, ::,I;,, ,, ; $ ' : 
, '  

/ 
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2.03.1 P a r i t y  

If the  p a r t y  i d e n t i t y k e y e d  corresponds t o t h e  p a r t y  i d e n t i t y  
d e t e c t e d ,  # ~ P O K  i s  c losed v i ~  lead  D l  o r  D2 (PC o r  PB oper -  
a t e d ,  r e s p e c t i v e l y ) .  Relqy POK (2A) o p e r s t e s  t o  i t s  "X" 
c o n t a c t s ,  o n l y  and s h o r t - c i r c u i t s  # ~ P O K .  A t  t he  end o f  the  
d i g i t ,  t h e  T e s t  Receiver  removes the  grocnd from lead  D l  
( o r  D2), removing the  s h o r t  c i r c u i t  from ::lPOK ( c l o s i n g  
$1 o r  # ~ P O K  i n  s e r i e s )  . R e l ~ y  PGK (2A) operg tes  f u l l y ,  
grounds l e a d  ALC c l o s i n g  klALTl (FIG 7A), opens r e l a y  PC 
(2A) ( o r  PB), grounds l e a d s  TO ( v i a  LEV C of  s w i t c h  SEQ), 
U 1  ( v i a  LEV F of swi tch  SEQ) , and LG, an? d i s c o n n e c t s  
fi2PSG from lead  P2 ( o r  D l ) .  Relay PC (2P)  ( o r  PB) r e s t o r e s ,  
connects  l e a d s  DTR (and lead  HTR, "Y" WRG) and DTA (and 
l ead  HTP, "Y" WRG) t o  l e a d s  T and R ,  r e s p e c t i v e l y  ( t o  
supply d i a l  tone t o  the  s u b s e t  i n d i c a t i n g  t h a t  TCMF d i g i t  
v e r i f i c a t i o n  may be a t t empted) ,  connects  l ead  D l  t o  l ead  
D2, and d i s c o n n e c t s  l ead  S3 from lead  SL. Relay ALTl 
(FIG 7A) o p e r a t e s  and s h o r t - c i r c u i t s  VlALT2 (7A) . 
2.03.2 No P a r i t y  I 
I f  the  p a r t y  i d e q t i t y  keyed does n o t  correspond to  the  p a r t y  
i d e n t i t y  d e t e c t e d ,  the  T e s t  Receiver  C i r , u i t  grounds l e a d  D l  
( p a r t y  1) o r  D2 ( p a r t y  2 ) ,  c l o s i n g  # ~ P N G  (2.4) . Relay PNG 
o p e r a t e s  t o  i t s  "X" c o n t a c t s  and s h o r t - c i r c c i t s  # ~ P N G  (2A). 
A t  t he  end o f  the  d i g i t ,  t he  T e s t  Receiver  d i s c o n n e c t s  

round from lead  D l  o r  D2, removing the  s 3 o r t  c i r c u i t  from 
81PxG (2%). Relay PNG (2A) o p e r a t e s  (81 and # ~ P N G  c losed  
i n  s e r i e s )  completely,  connects  l ead  T t o  l e a d  R v i a  r e s i s -  
t o r  R8, t r a n s f e r s  l e a d s  R & DR from lead  -R t o  l e a d  BT ( t o  
supply busy tone) ,  and c l o s e s  BTO (2A) v i s  t h e r m i s t o r  TR1 
and r e s i s t o r  K9 i n  m u l t i p l e .  A f t e r  i t s  s low-to-opera te  it- - 
t e r v a l ,  provided by t h e r m i s t o r  TR1, BTO (2A) o p e r a t e s ,  l o c k s ,  
grounds l e a d  ALC, c l o s i n g  # ~ A L T ~  (FIG 7A), opens r e l a y  PB(2A) 
or r e l a y  PC (2A), and r e l a y  PNG (2A), grolrilds l e a d s  TO ( v i a  
LEV C wiper  of swi tch  SEQ), LG, and U1 ( ~ i a  LEV F wiper  o f  
swi tch  SE ) .  Relay ALTl (FIG 7A) opera tes  and s h o r t -  9 c i r c u i t s  ! 1ALT2 (7A) . Relay PNG (2A) r e s c o r e s ,  removes r e  - 
sistor R 8  from a c r o s s  l e s d s  T and R ,  and t r a n s f e r s  l e a d  R 
f r m  lead  BT ( t o  remove busy tone) t o  lead  -R. Relay  PB 

2A) o r  PC (2A) r e s t o r e s ,  connects  l e a d s  DTR (and l e a d  HTR '(Ye' WRC) and DTE. (and l ead  HTA, tiY" WRG) t o  l e a d s  T and R ,  
r e s p e c t i v e l y ,  ( t o  supply  d i a l  tone t o  the s u b s e t ,  i n d i c a t i n g  
t h e  TCMF J i g i t  v e r i f i c a t i o n  may be a t tempted) ,  connects  
l e a d  D l  t o  Lead D2, and d i sconnec t s  lead  33 from l e a d  S4. 
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2.04 TCMF D i g i t  V e r i f i c a t i o n  [opera ted :  Relays A ,  B,  TC, 
ROT SW, RS (FIG 1A o r  11A); Relays POC o r  BTO ( F I 3  2A) 
and Relay ALTl (FIG 7A) 1 

Following a p a r t y  check testman may check the  s u b s e t ' s  
o s c i l l a t ~ r  ou tpu t  combinations by o p e r a t i n g  the  push bu t tons  
o f  the  s u b s e t .  The T e s t  Receiver (FIG 2A) r e c e i v e s  t h e  
tones  ( v i a  l e a d s  +T and -R) and processes  them. F igure  2A 
may be arranged t o  provide two methods of  v e r i f i c a t i o n  v i a  
FIG 1 A  ( o r  1lA) and the  T e s t  Receiver.  

Without  "X" w i r i n g  t h e  Test: Receiver  i s  condi t ioned s o  t h a t  
a l l  d i g i t s  r u s t  be checked i n  s e q u e n t i a l  o r d e r  and a "good" 
o r  " faul ty"  i n d i c a t i o n  i s  given a f t e r  a l l  t h e  d i g i t s  have 
been rece ived .  The c i r c u i t  o p e r a t i o n  f o r  the  f u l l  s e q u e n t i s l  
check i s  a s  descr ibed i n  S e c t i o n  2.0q.2. 

With "X" wir ing  (FIG 2A) provided each d i g i t  r ece ived  i n  
sequence w i l l  i n d i v i d u a l l y  be checked a f t e r  i t  i s  rece ived .  
An i n d i c a t i o n  i s  given t o  the  testman t h a t  one ( o r  both) 
t h e  o s c i l l a t o r s  a s s o c i a t e d  w i t h  each d i g i t  i s  ( o r  a r e )  
f a u l t y .  The c i r c u i t  o p e r a t i o n  f o r  checking of  each TCMF 
D i g i t  a f t e r  i t  has  been received i s  a s  desc r ibed  i n  Sec t ion  
2.04.1. 

2.04.1 D i g i t  V e r i f i c a t i o n  A f t e r  Receipt  of  Each I n d i v i d u a l  
TCMF D i g i t  ("X" Wiring Used) 

With "X" wir ing  provided (SEE NOTE 54, H-850678-A) each 
d i ~ i t  i s  v e r i f i e d  immediately a f t e r  i t  i s  rece ived  by the  T ~ s t  
Rece ive r .  I f  t h e  d i g i t  is  c o r r e c t ,  the  T e s t  Receiver  grounfs 
l e a d  SQ (FIG 1 A  o r  11A) c l o s i n g  r e l a y  SQ (FIG 2A) v i ~  lead SQI. 
Relay SQ(2A) o p e r a t e s ,  d i sconnec t s  l e a d s  DTR (and l e a d  HTR, 
"Y" WRG) and DTA (and lead HTA, "Y" WRG) from l e a d s  T & R ,  
r e s p e c t i v e l y  ( t o  remove d i a l  tone from t h e  s u b s e t ) ,  and 
c l o s e s  r e l a y  SQS(2A). Relay SQS(2A) o p e r a t e s  and l o c k s .  
When t h e  T e s t  Receiver  removes ground from lead  SQ (FIG 
1A o r  11A) , r e l a y  SQ(2A) i s  ope. cd . Relay SQ(2A) r e s t o r e s ,  
connects  l eads  DTR (and l e s d  HTR, "Y" WRG) and 1)TA (and 
l e a d  HTA, "Y" WRG) t o  leads  T & R ,  r e s p e c t i v e l y  ( t o  connect  
d i a l  tone t o  the  s u b s e t ) ,  and c l o s e s  r e l a y  SQT(2A) . A f t e r  
i t s  slow-to-operate i n t e r v a l ,  r e l a y  SQT(2A) o p e r a t e s  , d i s  - 
connects  l e a d s  DTR (and lead HTR, "Y" WRG) and DTA (and 
l e a d  HTA, "Y" WRG) from l e a d s  T & R, r e s p e c t i v e l y  ( t o  r e -  
move d i a l  tone from t h e  subse t )  , and opens r e l a y  SQS (2A) . 
A £  t e r  i t s  s low-to-re lease  i n t e r v a l ,  r e l a y  SQS(2A) r e s t o r e s  
and opens r e l a y  SQT(2A). Relay SQT(2A) r e s t o r e s  and con- 
n e c t s  l e a d s  DTR (and lead HTR, "Y" WRG) and DTA (and l ead  
HTA, "Y" WRG) t o  l e a d s  T & R ,  r e s p e c t i v e l y  ( t o  connect  
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d i a l  tone t o  the  s u b s e t )  . This  o p e r a t i o n  i s  repeated  a f t e r  
each c o r r e c t l y  v e r i f i e d  d i g i t .  When the  l a s t  d i g i t  is  
c o r r e c t l y  v e r i f i e d ,  the  c i r c u i t  o p e r a t i o n  cont inues  a s  
desc r ibed  i n  S e c t i o n  2.05.1 o r  r epea ted  t e s t i n g  may be 
done a s  d e s c r i b e d  i n  S e c t i o n  2.05.2 I f  any o f  the  d i g i t s  
a r e  n o t  p r o p e r l y  v e r i f i e d  by the  T e s t  Receiver  l ead  SQ 
i s  n a t  grounded, r e l a y  SQ(2A) does n o t  o p e r a t e ,  and t h e r e  
i s  no i n t e r r u p t i o n  of  d i a l  tone .  The t e s t  can be repea ted  
by t h e  momentary o p e r a t i o n  o f  the  s u b s e t ' s  hookswitch, 
and t h e  c i r c u i t  o p e r a t i o n  cont inues  a s  descr ibed i n  S c c t i o n  
2.05.2.  

2.04.2 D i g i t  V e r i f i c a t i o n  Fol lowirg  Receipt  of A l l  D i g i t s  
i n  S e q u e n t i a l  Order ("X" w i r i n g  omit ted)  

A f t e r  r e c e i p t  o f  the  l a s t  d i g i t  i f  a l l  tke d i g i t s  a r e  p roper ly  
r e g i s t e r e d ,  the  T e s t  Receiver  grounds l e s d  CON (FIG 1 A  o r  
11A) t o  c l o s e   CON (v ia  l ead  CO). Relay CON(2A) o p e r a t e s  
t o  i t s  "X" c o n t a c t s ,  l ocks  ( a1  and #2CON i n  s e r i e s ) ,  
o p e r a t e s  comple te ly ,  d i sconnec t s  l e a d s  DTR (and l ead  HTR, 
"Y" WRG) and DTA (and l ead  HTA, "Y" WRG) from l e a d s  T ( v i a  
l e a d s  DR & DR1 & FIG 1 A  o r  1 1 A )  and R (v iq  l e a d s  DA & D A 1  
& FIG 1 A  o r  l l A ) ,  r e s p e c t i v e l y  ( t o  remove d i s l  tone from 
the  s u b s e t ) ,  d isc ,>nnects  ground from lead  LG, and c l o s e s  
r e l a y  Tl(2A) . A f t e r  i t s  s low-to-opera te  i n t e r v a l ,  r e l a y  
Tl(2A) o p e r a t e s  and c l o s e s  r e l a y  T2(2A). A f t e r  i t s  slow- 
to-opera t e  i n t e r v a l ,  r e l a y  T2 (2A) o p e r a t e s  arid c lose5  
r e l a y  T3(2A) . A f t e r  i t s  s low-to-opera te  i n t e r v a l ,  re1 s y  
T3(2A) o p e r a t e s ,  connects  l e a d s  HTR (and lead  DTR, "Y" 
WRG) and HTA (and l ead  DTA, "Y" WRG) t o  l eads  T and R ,  
r e s p e c t i v e l y  ( t o  connect  d i a l  tone t o  the  s u b s e t ) ,  and 
c l o s e s  r e l a y  T4(2A). A f t e r  i t s  slow-to-operate i n t e r v a l ,  
r e l a y  T4(2A) o p e r a t e s ,  l o c ~ s ,  d i sconnec t s  l e a d s  HTR (and 
l e a d  DTR, "Y" WRG) and HTA (and l ead  DTA, "Y" WRG) from 
l e a d  T and R ,  r e s p e c t i v e l y  ( t o  remove d i a l  tone from the  
s u b s e t ) ,  and opens r e l a y  T2(2A). Relay T2(2A) r e s t o r e s ,  
connects  l e a d s  HTR (and lead  DTR, "Y" WRG) and HTA (and 
l e a d  DTA, "Y" WRG) t o  l e a d s  T & R ,  r e s p e c t i v e l y  ( t o  con- 
n e c t  d i a l  tone  t o  the  s u b s e t ) ,  and opens r e l a y s  Tl(2A) 
and T3(2A). Rela  T3(2A) r e s t o r e s  and d i sconnec t s  l e a d s  HTR Y (and l e a d  DTR , "Y ' WRG) , and HTA (and l ead  DTA, "Y" WRG) 
from l e a d s  T & R, r e s p e c t i v e l y  ( t o  remove d i a l  tone from 
t h e  s u b s e t )  . Relay Tl(2A) r e s t o r e s  and c l o s e s  r e l a y  EOT 
(2A). Relay EOT(2A) o p e r a t e s  and opens r e l a y  CON(2A) and 
e i t h e r  r e l a y  POK ( p a r t y  i d e n t i f i c a t i o n  v e r i f i c a t i o n  c o r r e c t )  
o r  r e l a y  BTO ( p a r t y  i d e n t i f i c a t i o n  v e r i f i c a t i o n  f a i l u r e ) .  

Relay CON(2A) r e s t o r e s ,  connects  l e a d s  DTR(and l ead  HTR, 
"Y" WRG) and DTA (and l ead  HTA, "Y" WRG) t o  l e a d s  T & R ,  
r e s p e c t i j r e l y  (connect ing  d i a l  tone t o  the s u b s e t )  , opens 
r e l a y  T4(2A), connects  ground t o  l e a d  LG, and connects  

.u 1 # , I Y I  



. 
rL + 
t 
Y 

% - 

u 
I 

Q) 
I- * 
C 
u- 
a2 

lb - 

FIG S C 8  ( F I G  2A) 
NO PARITY 

T E S T  RECEIVER GROLXDS 
PNG TO "X LEAD D l  OR D2 

T E S T  RECEIVER REM?;'ES 
PNG GROLXD FROM LEAD DL 

OR r)? 

PC OR PB 

"X" WRG USED "X" WRG OMITTED 
7'7 

TO S C 9  TO S C l O  

FIG S C 9  ( F I G  2A) 
I N I I V I D U A L  TCMF D I G I T  V E F ~ I F I C A T I O X  ( "X" WRG) 

-- -02.05, 2.04.1 

D I G I T  v E R I F  . FAILURE 3: C s;sET NEXT D I G 8  * s E  UENTIAL D E p R E s S D  

(DIAL TONE LX INTERRL'PTED) 
LEAD SQ GROUNDED 

TO S C 1 2  ( V E R I F .  CORRECT) 
D I A L  TONE INTERRUPTED 

SQS UBSET D I G I T  RESTORED 

D I A L  TONE RESUMED 
OUND REMVD. FROM LD: SQ 

D I A L  TONE INTERRUPTED 
SQT 

SQS 

D I A L  TONE RESUMED SQT 
SL'CCEEDIKG D I G I T  T E S T S  

VE RIFICATION COMPLETE , O N T I N U E  TESTS 1 F'TSAL RELEASE , 
TO S C 1 2  TO S C l l  

*NOTE: Although each d i g i t  i s  checked 
i n d i v i d u a l l y ,  each must be r e c e i v e d  
i n  i ts  rroper sequentisl  order ,  
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r e s i s t a n c e   CON) b s t t e r y  t o  lead CO. Relay POK(2A) 
r e s t o r e s  ( i f  opera ted) ,  d isconnects  round from lead  
ALC removing the sho r t  c i r c u i t  from # 1ALT2 (FIG 7A), 
(See Sec t ion  7.00 f o r  subsequent t r a n s f e r  opera t i on )  
grounds lead TCS t o  c lose  r e l a y  TCS (FIG 1 A  o r  l lA) ,  
d i sconnec t s  ground from l ead  LC, and connects r e s i s t a n c e  
(#~PNG) b a t t e r y  t o  leads  D l  & D2. Relay BTO(2A) r e s t o r e s  
( i f  opera ted)  , discoznects  ground from lead  ALC removing 
t h e  s h o r t  c i r c u i t  from #lALT2 (FIG 7A) (See Sec t ion  7.00 
f o r  subsequent t r a n s f e r  opera t i on )  , connects ground to  
l e ad  TCS t o  c lose  r e l ay  TCS (FIG 1 A  o r  11A), d isconnects  
ground from lead LG, and connects r e s i s t a n c e  (#~PNG)  
b a t t e r y  t o  l e sd s  D l  5 D2. Relay T4(2A) r e s t o r e s  and 
opens r e l a y  EOT(2A) . A f t e r  i t s  s low-to-re lease  i n t e r v a l ,  
r e l a y  FOT (2A) r e s t o r e s .  A f t e r  i t s  slow-to-o?erate i n t e r -  
v a l ,  due t o  thermis tor  TR1, r e l a y  TCS(2A) opera tes  and 
the c i r c u i t  opera t ions  continue a s  descr ibed i n  Sec t ions  
1.01.2 o r  11.01.2 a f t e r  which another  t e s t  may be conducted 
as descr ibed i n  Sect ion 2.00. 

I f  a11 d i g i t s  were v e r i f i e d  c o r r e c t l y  w i th  d i a l  tone i n t e r -  
rup ted  3 times ("ZIP-ZIP-ZIP" tone) fol lowing r e c e i p t  of 
t he  l a s t  d i g i t ,  and a l l  t e s t s  a r e  complete, tiLe c i r c u i t  

- ope ra t i on  continne; as descr ibed i n  Sec t ion  2.05.1. 

I f ,  a f t e r  the  l a s t  d i g i t ,  d i a l  tone remains on the  l i n e  
(un in t e r rup t ed ) ,  a  f a i l u r e  of one of the  subse t  o s c i l l  1 t o r s  
has  occurred.  The t e s t  can be repeated by tke  momentaLy 
ope ra t i on  of the  subse t ' s  hookswitch and the c i r c u i t  oper-  
a t i o r .  cont inues  a s  descr ibed in Sec t ion  2.05.2. 

2.05 Release  from TCMF Subset  D i p i t  Ve r i f i c a t i on  (FIGS 
lA ( o r  1W) and 2A) 

I i 

2.05.1 Release Following Cpmple ted V e r i f i c a t i o n  [opera ted :  
Rotary SW. RS; Rclays A ,  B, TC, and XLTl  (FIG 7A) 
and poss ib ly  r e l a y s  TCS, POK, o r  B T O ~  

2.05.1.1 Access by FIG I A  Used 

A f t e r  a l l  the TCMF d i g i t s  have been found c o r r e c t ,  e i t h e r  
checked a f t e r  a l l  the d i g i t s  have been received (See Sec t ion  
2.04.2) o r  checked a f t e r  each i nd iv idua l  d i g i t  has  been 
rece ived  (See Sec t ion  2.04.1) the testman w i l l  r e s t o r e  the 
handset  of  the  subse t  under t e s t  opening t he  loop v i a  l e ads  
cc+rc BP-d which ir tu rn  opens r e l a y  A (FIG 1A). Relay A 
(1A)  r e s t o r e s ,  opens r e l a y  B (U) and c lo se s  r e l ay  CS ( 1 A ) .  
Relay CS(1A) opera tes ,  opens r e l a y  TC(1A) and removes ground 
from lead  LC1. Removal of  ground from l ead  LC1 e i t h e r ,  bpens 
r e l a y  BTO(2A) (pa r t y  i d e n t i t y  f a i l u r e )  o r  r e l a y  POK(2A) 
( p a r t y  i d e n t i t y  cor r2c t )  ( i f  opera tzd,  "Xu WRG Used), o r  
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opens r e l ay  TCS(1A) ("X" WRG omitted) and removes ground 
from lead  LG. Relay BTO (2A) [ o r  POK(2A) 1 r e s t o r e s  ( i f  oper-  
a ted)  , renoves ground from lead LG, removes ground from 
lead  ALC rexoving the s h o r t  c i r c u i t  from # ~ A L T ~ ( ~ A )  ( see  
Sec t ion  7.00 f o r  t r a n s f e r  operat ion)  and connects lead TCS 
t o  l ead  LG:. Relay TCS(~A) r e s t o r e s ,  ( i f  opera ted) .  Relay 
TC(2A) r e s t o r e s ,  t r a n s f e r s  l ead  BY from lead  IP  t o  ground, 
d isconnects  l e ads  R 1  th ru  R6 from terminals  N10 through 
N16 ( v i a  the LEV A through LEV F wipers of r o t a r y  swi tch RS 
(1A) and FIG 2A), r e spec t i ve ly  (See NOTE 51, H-850678-.'.), 
opens r e l a y  CS(lA), d isconnects  leads  D R 1  and D A 1  from l eads  
DR and DA, r e s p e c t i v e l y  ( t o  remove d i a l  tone) ,  d isconnects  
l e ads  "+" 2nd "-" ( t o  SEL BK) from l eads  T and R ,  respec-  
t i v e l y ,  and connects l i n e  termination ( r e s i s t o r  R1)  ac ross  
l e ads  T and R .  A f t e r  i t s  s low-to-re lease  i n t e r v a l ,  r e l a y  
B(1A) r e s t o r e s ,  and removes ground Srom lead BY (See NOTE 
67, h-850678-A). Af t e r  i t s  s low-to-re lease  i n t e r v a l ,  r e l a y  
CS(1A) r e s t o r e s ,  grounds l ead  CHI ,  connects lead TD t o  
l ead  TD1, and c lo se s  r o t a r y  swi tch RS(1A) v i a  i t s  O.N. and 
INT SPRING:. Rotary swi tch  RS(lA) opera tes  and s t e p s  s e l f -  
int ; . rruptedly t o  i t s  "home" pos i t i on .  k'hen r o t a r y  swi tch 
RS reaches  i t s  "home" p o s i t i o n ,  the  INT spr ings  r e s t o r e ,  
the  O . N .  sp r ings  opera te  opening the "honing" c i r c u i t  t o  

-magnet RS and t r a n z f e r s  l eads  C and CH3 from ground t o  
r e s i s t a n c e  (ik2C) b a t t e r y  t o  i n d i c a t e  the  c i r c u i t  is  i d l e  
to  the  assoc ia ted  equipment. The c i r c u i t  i s  now a t  normal. 

2.05.1.2 Access by FIG 1 1 A  Used 

The r e l e a s e  cyc le  u s ing  FIG 1 l A  f o r  access  is s i m i l a r  t o  
t h a t  descr i5ed f o r  FIG 1A i n  Sec t ion  2.05.1.1 except  t h a t  
when the  Testman r e s t o r e s  the handset  of tha subse t  u ~ c ' e r  
t e s t ,  r e l a y  A (FIG 11A) i s  opened v i a  the  loop and EAX 
S e l e c t o r  Group mat r ix  t o  SXS Trunk I n t e r f a c e  C i r c u i t ,  
H-840227-A (o r  EQUIV .) . Relay A(1lA) r e s  t o r e s  , opens 
r e l a y  B( l l k ) ,  and c lo se s  r e l a y  CS(11A) . Relay CS(1lA) 
o p e r a t e s ,  removes ground from lead LG1 and opens r e l a y  TC 
( 1 U )  (v i a  LEV G wiper of  r o t a r y  w i t c h  RS) . Relay TC(11A) 
r e s t o r e s ,  t r a n s f e r s  l ead  BY from lead ZP t o  ground, d i s -  
connects leads  R 1  th ru  R6 from terminals  N10 through N16 
( v i a  the  LEV A th ru  LEV F wipers of r o t a r y  switch RS and 
FIG 2A), r e spec t i ve ly  (See NOTE 51, H-850678-A), opens r e -  
l a y  CS(llA), d i sconnec t s  l e ads  DR1 and D A 1  from l eads  DR 
and DA, r e spec t i ve ly  ( t o  remove d i a l  tone) ,  d isconnects  
leads T(+) 2nd R(-) from leads  T(T) and R(R) ( v i a  i n t e r f a c e  
H-8402274 or  EQUIV) , r e spec t i ve ly ,  and connects l i n e  t e r -  
minat ion r e s i s t a n c e  ( r e s i s t o r  K 1 )  ac ross  l eads  T(T) and 
R(R) . Afte r  i ts  s iow-to-re lease  i n t e r v a l ,  r e l a y  B(1U) 

-. 
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r e s t o r e s ,  and removes ground from l e a d  BY v i a  s t r a p  "C", 
i f  used (See NOTE 67, H-850678-A). A f t e r  i t s  slow-to-  
r e l e a s e  i n t e r v a l ,  r e l a y  CS(11A) r e s t o r e s ,  grounds l e a d  
C H I ,  connects  l ead  TD t o  l ead  TD1, and c l o s e s  r o t a r y  s w i t c h  
RS(11A) v i a  i t s  O.N.  and INT s p r i n g s .  Rotary s w i t c h  RS(l1A) 
o p e r a t e s  and s t e p s  s e l f - i n t e r r u  t e d l  t o  i t s  "home" p o s i t i o n .  
When r o t a r y  s w i t c h  reaches  i t s  'home' p o s i t i o n  the  INT 
s p r i n g s  r e s t o r e ,  the  O.N. s p r i n g s  o p e r a t e  opening t h e  
"homing" c i r c u i t  of  r o t a r y  swi tch  RS and t r a n s f e r s  l e a d  CH3 
from ground t o  r e s i s t a n c e  ( j f 2 ~ )  b a t t e r y  and removes g-ound 
from l e a d  A .  When ground i s  removed from l e a d  A c i r c u i t  
H-840227-A ( o r  EQUIV) connects  r e s i s t a n c e  b a t t e r y  t o  l e a d  
IT(C) , and r-moves r e s i s t a n c e  ground i r o n  l ead  H(H) marking 
the  i n t e r f a c e  and i t s  a s s o c i a t e d  (H-850678-A o r  EQUIV) t r u ~ k ,  
i d l e  t o  the  p reced ing  EAX c i r c u i t s .  The c i r c u i t s  a r e  now a t  
norma 1. 

2.05.2 Re lease  Following Incomplete TCMF D i g i t  V e r i f i c a t i o n  
o r  To Repeat  T e s t i n g  LOperated: Relays A ,  B ,  TC 
(FIG 1 A  o r  1 1 A j  , ALTl (FIG 7A) ; Rotary  SW RS (FIG 
lA o r  11A); and p o s s i b l y  r e l a y s  TCS (FIG 1 A  o r  l l A ) ,  
POK o r  BTO (FIG 2A) 1 

- Following a completed v e r i f i c a t i o n  o r  a f t e r  a  d i g i t  
v e r i f i c a t i o n  fa i . lu re ,  e i t h e r  u s i n g  a check o f  a l l  t h e  
d i g i t s  (See S e c t i o n  2.04.2)  o r  a  check o f  each d i g i t  
i n d i v i d u a l l y  (See S e c t i o n  2.04.1) ,  t h e  testman may r e g e a t  
e i t h e r  type t e s t  by momentarily f l a s h i n g  the  hookswitch 
of t h e  s u b s e t  under  t e s t .  

When t h e  hookswitch i s  r e s t o r e d ,  (On-Hook) r e l a y  A (FIG 
lA o r  11A) i s  opened. Relay A ( 1 A  o r  11A) r e s t o r e s ,  opens 
r e l a y  B (LA o r  11A) and c l o s e s  r e l a y  CS (1A o r  1lA).  Re- 
l a y  B (1A o r  11A) remains opera ted  due t o  i t s  slow-to-  
r e l e a s e  c h a r a c t e r i s t i c s .  Relay CS (1A o r  1lA) opera tes ,  
opens r e l a y  TC (1A o r  11A), removes ground from lead  LG1 
to:  open, i f  ope ra ted  ("X" WRG used) r e l p y  BTO(2A) 
( p a r t y  i d e n t i t y  f a i l u r e )  o r  POK (2A) ( p a r t y  i d e n t i t y  
c o r r e c t )  and p o s s i b l y  remove ground from load LG t o  r e -  
l e a s e  the  T e s t  Receiver ,  and open r e l a y  TCS (lA o r  l l A ) ,  
i f  opera ted  ("Xu WRG Omit ted) .  Relay TC (1A o r  1 1 A )  r e -  
s t o r e s ,  d i s c o n n e c t s  l e a d s  "+" and "-" ( F I G  1 A )  o r  T(+) 
and R(- )  (FIG 11A) from l e a d s  T and R ,  r e s p e c t i v e l y ,  con- 
n e c t s  l i n e  t e r m i n a t i o n  r e s i s t a n c e  ( r e s i s t o r  R 1 )  a c r o s s  
l e a d s  T and R, d i sconnec t s  l e a d s  DR and DA from l e a d s  DR1  
and D A 1 ,  r e s p e c t i v e l y ,  d i sconnec t s  l e a d s  R 1  through R6  from 
t e r m i n a l s  N10 t h r u  N16, r e s p e c t i v e l y ,  t r a n s f e r s  l ead  BY 



from l e a d  I P  t o  ground, and opens r e l a y  CS (LA o r  1 lA) .  
Relay BTO(2A) r e s t o r e s  ( i f  c p e r a t e d ) ,  d i sconnec t s  ground 
from l e a d  ALC removing the  s h o r t  c i r c u i t  from f11ALT2 - 
FIG 7A (See Sec t ion  7.00 f o r  the  suSsequent  t r a n s f e r  
o p e r a t i o n ) ,  and connects  r e s i s t a n c e  (112~NG) b a t t e r y  t o  
l e a d s  D l  and D2. Relay POK(2A) r e s t o r e s  ( i f  opera ted)  
and performs the  same o p e r s t i o n s  as r e l a y  BTO(~A) d u r i n g  . 
r e s t o r a t i o n .  Relay TCS (1A o r  11A) r e s t o r e s ,  i f  o p e r a t e d ,  
and removes ground from lead  TC1. 

When the  hookswitch i s  opera ted  (Off-Hook) the  loop is  
c losed  c l o s i n g  r e l a y  A (1A or 11A). Relay A (1A o r  11A) 
o p e r a t e s  and c l o s e s  r e l a y  B (1A o r  11A). A f t e r  i t s  s l c w -  
t o - r e l e a s e  i n t e r v a l ,  r e l a y  CS (1A o r  11A) r e s t o r e s ,  con- 
n e c t s  l e a d  TD t o  l ead  TD1, zrounds l e a d  C H I  and c l o s e s  
r e l a y  TC (LA o r  1ZA) v i a  LE?; G wipe r  of r o t a r y  swi tch  RS. 
Relay TC (LA o r  11A) opera tes  and the  c i r c u i t  o p e r a t i o n  
con t inues  a s  desc r ibed  i n  S e c t i o n  1.01.2 (FIG U) o r  
11 .01.2 (FIG 1LA) excep t  t h z t  r o t a r y  swi tch  RS remains 
o p e r a t e d .  A l l  tests .;ill then be  repea ted  a s  d e s c r i b e d  
 LA S e c t i o n  2.00. 

3.00 D i a l  Speed T e s t i n g  C i r c u i t  (FIG 3A) 

Access t o  t h i s  c i r c u i t  may be gained d i r e c t l y  from t h e  SXS 
S e l e c t o r  l e v e l  ass igned f o r  t h e s e  p a r t i c u l a r  t e s t i n g  purposes 
or v i a  F igure  lA i n  the  case  o f  combined d i a l  pu l se  and 
TCMF S u b s e t  t e s t  u n i t s  from SXS equipment o r  v i a  F igure  1 1 A  
i n  t h e  case  o f  combined test u n i t s  from # / ~ E A X  S e l e c t o r  
Group m a t r i x  O u t l e t .  I n  any c a s e  t h e  o p e r a t i o n  of  FIG 3A 
5 s  b a s i c a l l y  i d e n t i c a l .  

3 . O 1  S e i z u r e  

R e s i s t a n c e  (#2CA) b a t t e r y  on l e a d  C marks t h i s  c i r c u i t  i d l e  
t o  t h e  preceding c i r c u i t .  

When s e i z e d ,  t h e  loop v i a  l e a d s  "1" and fl-v i s  c losed ,  
c l o s i n g  #/1 and #2A 3A) i n  s e r i e s ,  and r e s i s t a n c e  ground 
v i a  l e a d  C c l o s e s  via t h e  O.N. s p r i n g s  o f  r o t a r y  
swi tch  RS (FIG 3A). Relay A(3A) o p e r a t e s  and c l o s e s  r e -  
l a y  B(3A). Relay B(3A) o p e r a t e s  and grounds l e a d  C.  R e -  
l a y  CA(3A) o p e r a t e s .  

3.02 P u l s i n g  by the  Subset  D i a l  (Operated: Relays A ,  B 
and CA) 

The testman d i a l s  t h e  d i g i t  "Ow. Relay A(3A) fo l lows t h e  
p u l s e s  o f  the  d i a l e d  d i g i t  v ia  l e a d s  "+" and "-" a s  the  loop 
i s  opened and closed for  each p u l s e .  On t h e  f i r s t  p u l s e ,  



"J 
9: 

t 
W 
r 
V) - 

7 
a3 
b 
a 
C 
m 
00 

Ih - 
I------ --,,- 

RS STEPS SELF-INTERRUPTEDLY 

FIG ! LA pS FIG 1 A  
7.1 

TRANSFERS LEAD CH3 LEADS C AND CH3 
FR@M RESIST. BAT TRANSFERRED FROM GRD. 

AND REMOVES GROUND FROM TO RESISTANCE BATT. 

LEAP A 
INTERFACE H-84022 7 -A 

OR EQUIV. RELEASED 
I 

CIRCUIT AT NORMAL I {  

FIG SC12 
REPEATED TESTING 

(FIGS 1A (OR 11A) & 2A USED) 
----- 

SUBSET "ON-HOOK" 2.05.2 

NO "X" WRG 

FIG, 7A - ( I  PROVIDED) ' F I t 

\ TC TO SC-39 

TO SC3 ! 
; /  - * INDICATES RCTARY SWITCH , .$;,(: 1 

I 2 
* I! 

I ,  - (UNI 

FIG S C l l  
FINAL RELEASE 

(FIGS 1 A  (OR 11A) & 2A USED) 

I "X" WRG OMITTED ): 

- - -- 2 .05 ;1 ,  2 .05 .1 .1 ,  2 .05.1 .2  - HANDSET RESTORED 

-- A 

CS ~ X H  L ~ G  USED 

SR 

I 
(FIG 7A) t bLT1 



t h e  loop i s  opened, opening #1 and i k 2 ~ .  Relay A(3P) 
r e s t o r e s ,  c l o s e s  # ~ c A ,  / ;~CB r e l a y  PMl(3A) and magnet 
RS(3A), and opens r e l a y  ~ ( 1 ~ 1 .  Relay B(3A) remains 
opera  tec? dur ing  d i a l i n g  due t o  i t s  slow- t o - r e l e a s e  c h a r a c t e r -  
i s t i c s .  Relay  CB(3A) o p e r a t e s ,  c l o s e s  r e l a y  CC(3A) and 
t r a n s f e r s  c o n t r o l  o f  r e l a y  PMl(3P) from r e l a y  A(3A) t o  
r e l a y  B(3A). Magnet RS(3A) o p e r a t e s  and o p e r a t e s  i t s  
INT s p r i n g s .  Relay PMl(3A) o p e r a t e s  and s t a r t s  the "prime 
mover" r e l a y s  (See Seq t ion  3.03 f o r  a  complete d e s c r i p t i o n  
o f  the  o p e r a t i o n  of  t h e  "prime mover" r e l a y s ) .  Relay CC(3A) 
o  e r a t e s ,  c l o s e s  #ZCB and d i sconnec t s  l e a d s  DTR and DTA 
('Avt ; See XOTE 62, H-850678-A) o r  induc t ion  c o i l  I N D  
("B" WRG; See NOTE 62,  11-850678-A) from l e a d s  "+" and "-" 
t o  remove d i a l  tone from the  l i n e .  

A t  t h e  end of t h e  f i r s t  p u l s e ,  the  loop i s  aga in  c losed 
a c r o s s  l e a d s  tt+" and "-I1 c l o s i n g  411 and #2A i n  s e r i e s  wi th  
the  loop.  Relay A(3A) o p e r a t e s ,  c l o s e s  r e l a y  B(3A), and 
opens ~ s g n e t  R S ,  # ~ c A ,  and 6 1 C B .  Magnet RS(3A) r e s t o r e s ,  
r e s t o r e s  i t s  INT s p r i n g s ,  s t e p s  i t s  wipers t o  t h e  f i r s t  
bank c o n t a c t ,  and r e s t o r e s  i t s  ON s p r i n g s ,  opening ik2Ch. 
Relay  Cq(3A) remains opera ted  d u r i n g  d i a l i n g  due t o  i t s  
s low-to-re lease  c h a r a c t e r i s  t i c s .  

Thus, r e l a y  A(3E) fo l lows the  remaining p u l s e s  of the  d i g i t  
"0" and when r e s t o r e d  c l o s e s  / . lCA,  B ~ C B  and magnet RS, an' 
opens r e l a y  B 3A). When opera ted ,  r e l a y  A(3A) c l o s e s  r e l a y  
B(3A), opens I l C A ,  # 1 C B  and magnet RS . I n  t h i s  way r o t a r y  
s w i t c h  RS(3A) s t e p s  i t s  wipers  one s t e p  a£ ter each di t i led 
p u l s e .  
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3.03 Machinc P u l s i n g  by the  Prime Mover Relavs (Operated: 
Relays  A ,  B ,  CA, C B  and CC) 

I n i t i a l  o p e r a t i o n  o f  r e l a y  PMl(3A) caused by r e l a y  A(3A) 
o p e r a t i n g ,  s t a r t s  a  pu l se  g e n e r a t o r  c o n s i s t i n g  of r e l a y s  PM1, 
PM2 and PM3 which w i l l  s e q u e n t i a l l y  o p e r a t e  and r e s t o r e  t o  
p rov ide  an i n p u t  f o r  t h e  count ing  chain  c o n s i s t i n g  o f  r e l a y s  
CHP. t h r u  CHD and C H I  t h r u  CHO. The o p e r a t i o n  x i 1 1  be explainec '  
through S e c t i o n  3 .03 .1  th ru  3.03.11 and w i l l  show the  r e -  
c e i p t  of each c o n t r o l  pulse  from the  prime movers and the  
subsequent  r e a c t i o n  o f  the  coun t ing  chain .  

NOTE: During the  c i r c u i t  o p e r a t i o n  of H-850678-A (FIG 3A) 
t h e  coun t ing  chain  p o r t i ~ n  i s  used i n  two o p e r a t i o n  
c y c l e s .  I n i t i a l l y ,  i t  i s  t r i g g e r e d  by t h e  f i r s t  
incoming p u l s e  o f  r e l a y  A and machine p u l s e s  a t  
10  P.P.S. t o  form a s t andard  from which the  incoming 
d i a l e d  p u l s e s  may be compared and found f a s t ,  c o r r e c t  
o r  slow. Following d e t c m i n a t i o n  o f  p u l s e  speed  he 
count ing  cha in  i s  u t i l i z e d  In  a second cyc le  t o  
s i g n a l  t h e  r e s u l t  of the  speed t e s t  t o  the  
t e s t i n g  s u b s e t  o p e r a t o r  by producing v a r l o u s  "z ip-  
zip-zip" o r  i n t e r r u p t e d  d i a l  tones .  The sequence 
c h a r t s  accompanying t h i s  e x p l a n a t i o n  show the  c y c l i c  
u s e  of the  machine p u l s e r  w i t h  t h e  s o l i d  l i n e s  r e p r e -  
s e n t i n g  t h z  primary c i r c u i t  a p e r a t i o n  and d o t t e d  
l i n e s  t o  denote  the  a u x i l i a r y  s i g n a l l i n g  o p e r a t i o n s .  

3 .03 .1  F i r s t  Con t ro l  Pulse  

Relay PMl(3A) o p e r a t e s  on a  p u l s e  o f  r e l a y  A (3A), 
connects  s p r i n g  81 t o  s p r i n g  #2 of  LT TST J K ,  ( f o r  pu l se  
mensurement) , and c l o s e s  r e l a y s  PM2(3A, and CHI(3A) . Re- 
l a y  PE12 o p e r a t e s  and c l o s e s  r e l a y  PM3. Relay CHI o p e r a t e s  
and s h o r t - c i r c u i t s  r e l a y  =C. Relay PM3(3A) o p e r a t e s  and 
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opens r e l a y  PM1. Relay  PMl(3A) r e s t o r e s ,  opens r e l a y  PM2, 
d d i s c o n n e c t s  s p r i n g  1 from s p r i n g  2  o f  LT. TST JK ( f o r  p u l s e  
g measurement),  and removes t h e  s h o r t  c i r c u i t  from r e l a y  CHC, - c l o s i n g  r e l a y  CHC i n  s e r i e s  w i t h  r e l a y  CHI. Relay CHC(3A) 

o p e r a t e s .  Relay PM2(3A) r e s t o r e s  and opens r e l a y  PM3. Re- 
l a y  P M ~ ( ~ A )  r e s t o r e s  and c l o s e s  r e l a y  PM1 t o  s t a r t  the 
second c o n t r o l  pu l se .  

4. 3.03.2 Second Cont ro l  Pu l se  (Operated: Relays CHI and 
m 
h CHC) 
5: 
0 
ur Relay P M ~ ( ~ A )  o p e r a t e s ,  c l o s e s  r e l a y s  PM2 and C H ~  and con- 
m n e c t s  s p r i n g  1 t o  s p r i n g  2  o f  LT TST JK. Relay C32(3A) 

d o p e r a t e s  and ~ h o r t - c i r c u i t s  r e l a y  CHB. Relay PMZ(3A) - o p e r a t e s  and c l o s e s  r e l a y  PM3. Relay PM3(3A) opera tes  
and opens r e l a y  PM1. Relay PMl(3A) r e s t o r e s ,  opens r e l a y  
PM2, d i s c o n n e c t s  s p r i n g  1 from s p r i n g  2  o f  LT. TST J K  and 
removes the  s h o r t  c i r c u i t  o f  r e l a y  CHB, c l o s i n g  CAB i n  s e r i e s  
wi th  r e l a y  CH2. Relay CHB(3A) o p e r a t e s  and opens r e l a y s  
a-I1 and CHC. Relay PM2(3A\ r e s t o r e s  and opens r e l a y  PM3. 
Re1 tys  CHI (3A) and CHC(3A) r e s t o r e .  Relay PM3 (3A) r e s  t o r e s  
and c l o s e s  r e l a y  PM1 t o  s t a r t  the  t h i r d  c o n t r o l  pulse .  

3.03.3 Th i rd  Contro l  Pu l se  (Operated: Relays CH2 and CHB) 

Relay PMl(3A) o p e r a t e s ,  connects  s p r i n g  1 t o  s p r i n g  2 of 
LT. TST J K ,  and c l o s e s  r e l a y s  PM2 and CH3. Relay CH3f3A) 
o p e r a t e s  and s h o r t - c i r c u i t s  r e l a y  CHA. Relay PM2(3A) vper-  
a t e s  and c l o s e s  r e l a y  PM3. Relay PM3(3A) opera tes  and opens 
r e l a y  PM1. Relay PMl(3A) r e s t o r e s ,  opens r e l a y  PN2, 
d i s c o n n e c t s  s p r i n g  1 from s p r i n g  2 of LT. TST JK, and r e -  
moves t h e  s h o r t  c i r c u i t  o f  r e l a y  CHA c l o s i n g  CHA i n  s e r i e s  
w i t h  r e l a y  CH3. Relay  CHA(3A) c p e r a t e s  and opens r e i a y  
CHB and CH2. Relay Pi.12(3A) r e s t o r e s  and opens r e l a y  PM3. 
Relays  CH2 (3A) and CHB(3A) r e s t o r e .  Relay PM3 (3A) r e s t o r e s  
and opens r e l a y  PM1 t o  s t a r t  the  f o u r t h  c o n t r o l  pu l se .  

3.03.4 ~ o u r t h  Contro l  Pu l se  (Operated: Relays CHA and CH3) 

Relay PMl(3A) o p e r a t e s ,  connects  s p r i n g  1 t o  s p r i n g  2  o f  
LT TST JK and c l o s e s  r e 1  ays  PM2 and CH4. Re1 ay Cd4(3A) 
o p e r a t e s  and s h o r t - c i r c u i t s  r e l a y  CHC. Relay m2(3A) oper-  
ates  and c l o s e s  r e l a y  PM3. Relay  PM3(3A) opera tes  and opezs 
r e l a y  PM1, Relsy  PMl(3A) r e s t o r e s ,  opens r e l a y  P N ~ ,  
d i s c o n n e c t s  s p r i n g  1 from s p r i n g  2  of  LT TST J K ,  and r e -  
moves the  s h o r t  c i r c u i t  from r e l a y  CHC c l o s i n g  CiC i n  s e r i e s  
w i t h  r e l a y  CH4. Relay  CHC(3A) o p e r a t e s  and opens r e l a y s  
W and CH3. Relay PM2(3A) r e s t o r e s  and opens relajr PM3. 
Relays  CHA(3A) and CH3 (3A) r e s t o r e .  Relay PM3 (3A) r e s  to--es 
and c l o s e s  r e l a y  PM1 t o  s t a r t  the  f i f t h  c o n t r o l  pulse .  
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3.03.5 F i f t h  Con t ro l  Pu l se  (Operated: Relays CHC and C H ~ )  

Relay PMl(3A) o p e r a t e s ,  connects  s p r i n g  1 t o  s p r i n g  2 of 
LT. TST J K  and c l o s e s  r e l a y s  PM2 and CH5. Relay CH5(3A) 
o p e r a t e s  and s h o r t - c i r c u i t s  r e l a y  CHB. Relay PM2(3A) 
o p e r a t e s  and c l o s e s  r e l a y  PM3. Relay PM3(3A) o p e r a t e s  and 
opens r e l a y  PM1. Relay PMl (3A) r e s t o r e s ,  opens r e l a y  PM2, 
d i sconnec t s  s p r i n g  1 from s p r i n g  2  of  LT. TST J K ,  and r e -  
moves the  s h o r t  c i r c u i t  of  r e l a y  CHB c l o s i n g  CHB i n  s e r i e s  
w i t h  r e l a y  CH5. Relay CHB(3A) o p e r a t e s  and opens r e l a y s  
CHC and C H ~ .  Relay PM2(3A) r e s t o r e s  and opens r e l a y  PM3. 
Relays  CHC(~A) and CH4(3A) r e s t o r e .  Relay FM3(3A) r e s t o r e s  
and c l o s e s  r e l e y  PM1 t o  s t a r t  the  s i x t h  c o n t r o l  p u l s e .  

3.03.6 S i x t h  Con t ro l  Pu l se  Operated (Relays CHB and CH5) 

Relay PNl(3A) o p e r a t e s ,  connects  s p r i n g  1 t o  s p r i n g  2 of 
LT. TST JK and c l o s e s  r e l a y s  PM2 and CH6. Relay  Ch6(3A) 
o p e r a t e s  and s h o r t - c i r c u i t s  r e l a y  CHA. Relay PM2(3A) 
o p e r a t e s  and c l o s e s  r e l a y  PM3. Relay PM3(3A) o p e r a t e s  and 
opens r e l a y  PM1. Relay PMl(3A) r e s t o r e s ,  opens r e l a y  PM2, 
d i sconnec t s  s p r i n g  ? from s p r i n g  2  of LT. TST J K ,  and r e -  
mwes  the  s h o r t  c i r c u i t  o f  r e l a y  CHA, c l o s i n g  CHA i n  s e r i e s  

/ w i t h  r e l a y  CH6. Relay PM2(3A) r e s t o r e s  and opens r e l a y  
PM3. Relay CHA(3A) o p e r a t e s  and opens r e l a y s  CBB(3A) and 
CH5(3A). Relay PM2(3A) r e s t o r e s  and opens r e l a y  PM3. Re- 
l a y  CHB(3A) and CH5(3A) r e s t o r e .  Relay PM3(3A) r e s t o r e c  
and c l o s e s  r e l a y  PM1 t o  s t a r t  the  seventh  c o n t r o l  p u l s e .  

3.03.7 Seventh Con t ro l  Pu l se  (Operated: Relay CHA 6 CH6) 

Relay PMl(3A) o p e r a t e s ,  connects  s p r i n g  1 t o  s p r i n g  2 of  
LT. TST J K  and c l o s e s  r e l a y s  PM2 and CH7. Relay CH7(3A) 
o p e r a t e s  and s h o r t - c i r c u i t s  r e l a y  CHC. Rela  PM2(3A) 
o p e r a t e s  and c l o s e s  r e l a y  PM3. Relay PM3(3*{ o p e r a t e s  and 
opens r e l a y  PM1. Relay PMl(3A) r e s t o r e s ,  opens r e l a y  R42, 
d i sconnec t s  s p r i n g  1 from s p r i n g  2  of  LT. TST J K ,  and r e -  
moves t h e  s h o r t  c i r c u i t  from r e l a y  CHC c l o s i n g  CHC i n  s e r i e s  
w i t h  r e l a y  CH7. Relay CHC(3A) o p e r a t e s  and cpens r e l a y s  
CHA and CH6. Relay  PM2(3A) r e s t o r e s  and opens r e l a y  PM3. 
Relays  CHA(3A) and CH6(3A) r e s t o r e .  Relay PM3(3A) r e s t o r e s  
and opens r e l a y  PMl t o  s t a r t  the  e i g h t h  c o n t r o l  p u l s e .  

3.03.8 E igh th  Con t ro l  P u l s e  (Operated: Relays  CHC 6 CH7) 

Relay R41(3A) o p e r a t e s  , connects  s p r i n g  1 t o  s p r i n g  2  of  LT 
TST J K  and c l o s e s  r e l a y s  PM2 and CH8. Relsy  (SH8(3A) oper-  
a t e s  and s h o r t - c i r c u i t s  r e l a y  CHB. Relay PM2(3A) o p e r a t e s  
and c l o s e s  r e l a y  PM3. Relay ?M3(3A) o p e r a t e s  and opens reLay 
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PMl. R e l ~ y  PMl(3A) r e s t o r e s ,  opens r e l a y  PM2, d i sconnec t s  
s p r i n g  1 from s p r i n g  2 of  LT. TST J K ,  and removes the  s ~ l o r t  
c i r c u i t  from r e l a y  CHB c l o s i n g  CHB i n  s e r i e s  wi th  r e l a y  CH8. 
Relay CHB(3A) o p e r a t e s  and opens r e l a y s  CHC and CH7. Relay 
PM2(3A) r e s t o r e s  and opens r e l a y  PM3. Relays  CHC(3A) end 
CH7 (3A) r e s t o r e .  Relay PM3 (3A)  r e s t o r e s  and c l o s e s  r e l s y  
PM1 t o  s t a r t  t h e  n i n t h  c o n t r o l  p u l s e .  

3.03.9 Ninth Con t ro l  P u l s e  (Operated: Relays CHB qnd CH8) 

Relay PMl(3A) o p e r a t e s ,  connects  s p r i n g  1 t o  s p r i n g  2 of 
LT. TST J K  and c l o s e s  r e l a y s  PM2 and CH9. Rel8y CH9(3A) 
o p e r a t e s  an<' s h o r t - c i r c u i t s  r e l a y  CHA. Relay P M ~ ( -  I )  cper -  
a r e s  and c l o s e s  r e l a y  PM3. Relay PM3(3A) o p e r a t e s  and opens 
r e l a y  PM1. Relay p ~ l ( 3 A )  re s t o r e s ,  opens r e l a y  PM2, d i s -  
connects  s p r i n g  1 from s p r i n g  2 of LT. TST J K  and removes 
the  s h o r t  c i r c u i t  from r e l a y  CHA c l o s i n g  CHA i n  s e r i e s  wi th  
r e l a y  CH9. Relay CHA(3A) o p e r a t e s  and opens r e l a y s  CHB and 
CHS. Relay PM2(3A) r e s t o r e s  and opens r e l a y  PM3. Relays 
CRB(3A) and CH8(3A) r e s t o r e .  Relay PM3(3A) r e s t o r e s  and 
c l o s e s  r e l a y  PM1 t o  s t a r t  t h e  t e n t h  c o n t r o l  p u l s e .  

3.03.10 Tenth Contro l  Pu l se  (Operated: Relays CHA and CH9) 

Relay PNl(3A) o p e r a t e s ,  connects  s p r i n g  1 t o  s p r i n g  2 ~f 
LT. TST J K  and c l o s e s  r e l a y s  PM2 snd CHO. Relay CHO(3A) 
o p e r a t e s ,  s h o r t - c i r c u i t s  r e l a y  CHD, and c l o s e s  711 an+ F2TC. 
Relay TC(3A) does n o t  o p e r a t e  a s  i t s  windings a r e  c losed 
i n  magnetic  o p p o s i t i o n .  Relay PM2(3A) o p e r a t e s  and c l o s e s  
r e l a y  PM3. Relay PM3(3A) o p e r a t e s  and opens r e l a y  PM1. Re- 
l a y  PMl(3A) r e s t o r e s ,  opens r e l a y  PM2, d i s c o n n e c t s  s p r i n g  
1 from s p r i n g  2 of LT. TST JK, and removes t h e  s h o r t  c i r -  
c u i t  from r e l a y  CHD c l o s i n g  CH3 i n  s e r i e s  w i t h  r e l a y  CEO 
Relay  CHD(3A) o p e r a t e s  and opens r e l a y s  CHA and CH9. Relay 
PM2(3A) r e s t o r e s  and opens r e l a y  PM3. Relays CHA(3A) and 
CH9(3A) r e s t o r e .  Relay P M ~  (3A) r e s t o r e s  and c l o s e s  r e l a y  
PM1 t o  s t a r t  t h e  e l e v e n t h  c o n t r o l  p ~ l s e .  

3 .03 .11 Eleventh  Contro l  Pu l se  (Operated: Relays  CrID and 
CHO ) 

Relay PMl(3A) o p e r a t e s ,  connects  s p r i n g  1 t o  s p r i n g  2 of 
LT. TST J K  and c l o s e s  r e l a y s  PM2 and CHI. Relay CHl(3b) 
o p e r a t e s  s h o r t - c i r c u i t s  r e l a y  CHC and opens /I1 and #2 TC. 
Opening $1 and 1 2  TC produces and ' induct ive  k icku i n  TC. 
Rela  TC(3A) o p e r a t e s  t o  i t s  "X" c o n t a c t s ,  locks  c l o s i n g  
i ts 8 1 and #2 windings i n  s e r i e s  a i d i n g ,  and o p e r a t e s  h l l y .  

3.04  Speed T e s t  

The speed a t  which d i a l  p u l s e s  a r e  r e g i s t e r e d  on Rotary 
i Switch RS (3A) iscompered wi th  t h e  speed of p u l s e s  genera ted  by 
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PM1, which a r e  r e g i s t e r e d  i n  the counting chain r e l a y s  
( C H I  t h r u  CHO) a t  10 p u l s e s  p e r  second. 

I f  t h e  d i a l  speed i s  s lower  than the e n e r a t o r ,  swi tch  
RS(3A) w i l l  n o t  reach bank c o n t a c t  nun t e r n i n e  by t h e  time the  
e l e v e n t h  c o n t r o l  pu l se  is s e n t  t o  the count ing cha in  r e -  
l a y s  ( s e e  Sec t ion  3.04.1). 

I f  t h e  d i a l  speed compares favorably  with t h e  g e n e r a t o r ,  
s w i t c h  RS(3A) w i l l  r each  bank con tac t  number n i n e  when the  
coun t ing  chain  has  counted t o  n ine  o r  t en  ( see  S e c t i o n  
3 . 0 4 . 2 ) .  

I f  t h e  d i a l  speed i s  f a s t e r  than the  genera to r ,  s w ~ t c h  
RS (3A) w i l l  r e sch  bank c o n t a c t  number n ine  before  the  count ing 
c h a i n  reaches  t h e  count o f  n i n e ,  (see  Sec t ion  3.04.3) .  

3.04.1 Slow D i a l  Speed (Operated: Relays A. B,  CA, CB, 
CC, CHI ,  CHD, CHO, and TC) 

A t  s t a r t  of  the  l a s t  ( t e n t h )  pu l se  of the  d i a l e d  d i g i t ,  
re1 a y  A(3A) r e s t o r e s  , op ?r,s r e l a y  B ( 3 A ) ,  and c l o s e s  
# ~ c A ,  # ~ C B  and magnet RS. Magnet RS(3.4) o p e r a t e s  and 
o p e r a t e s  i t s  INT s p r i n g s ,  c l o s i n g  r e l a y  PF(3A) v i a  t h e  n i n t h  
bank c o n t a c t  of the  LEV B wiper  of RS. Relay PF(3A) oper-  
a t e s ,  locks  and refioves t h e  s h o r t  c i r c u i t  from r e l a y  %C, 
c l o s i n g  CHC i n  s e r i e s  w i t h  r e l a y  CHI. Relay CHC(3A) oper-  
ates and opens r e l a y s  CHD and CHO. A t  t he  end of  t h e  p u l s e ,  
r e l a y  A(3A) o p e r a t e s ,  c l o s e s  r e l a  B(3A) and opens #1CA, 
# ~ C B  and magnet P.S. Magnet RS(~A{ r e s t o r e s ,  r e s t o r e s  i t s  
INT s p r i n g s  and s t e p s  t h e  wipers  one s t e p .  Relays CFIO(3A) 
and CHD (3A) r e s t o r e .  A f t e r  i t s  s low-to-re lease  i n t e r v a l  
r e l a y  CA(3A) r e s t o r e s  and opens r e l a y  CC. A f t e r  i t s  slow- 
t o - r e l e s s e  i n t e r v a l ,  r e l a y  CC(3A) r e s t o r e s  , opens # ~ c B ,  and 
c l o s e s  magnet RS v i a  i t s  INT and ON sp r ings .  Magnet RS(3A) 
o p e r a t e s  and o p e r a t e s  t h e  INT sp r ings  opening magnet RS (3A) . 
The INT s p r i n g s  r e s t o r e  and c l o s e  magnet RS. Th i s  s e l f -  
i n t e r r u  ted s t epp ing  con t inues  u n t i l  r o t a r y  swi tch  RS s t e p s  P t o  i t s  'home" p o s i t i o n .  When the  wipers a r e  i-n t h e  "home" 
p o s i t i o n ,  the ON s p r i n g s  o p e r a t e ,  opening the  homing c i r -  
cuit t o  magnet RS and c l o s i n g  #2CA. Relay CB(3A) r e s t o r e s ,  
opens releysCHC and C H I ,  c l o s e s  r e l a y  TE, and s t o p s  the  
prime mover r e l a v s  from p u l s i n g  by opening r e l a y  PM1. Re- 
l a y s  PM1(3A), PM2 (3A) and PM3 (3A) r e s t o r e  i n  sequence i f  
any a r e  opera ted  a t  t h i s  t ime.  Relays CHC(3A) and CHl(3A) 
r e s t o r e .  Relays CA(3A3 o p e r a t e s .  Af te r  i t s  slow-to- 
o p e r a t e  i n t e r v a l ,  r e l a y  TE(3A) opera tes ,  locks  and c l o s e s  
#lTD and r e l a y  PM1. Relay TD(3A) opera tes ,  locks  and 
opens r e l a y  PF. Relay PF(3A) r e s t o r e s .  

...- . .. -. 
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Relay PMl(3A) o p e r a t e s  and the  fo l lowing  opera t ion  is  
s i m i l a r  t o  t h a t  d e s c r i b e d  i n  Sec t ions  3.03.1 th ru  3.03.10 
e x c e p t  t h a t  when r e l a y  CHZ(3A) o p e r a t e s  (2nd c o n t r o l  pulse)  
i t  connects  l e a d s  DTA and DTR ("A" WRG., SEE NOTE 62, 
H-850678-A) o r  i n d u c t i o n  c o i l  IND ("B" WRG, SEE NOTE 62, 
H-850678-A) t o  l e a d s  "+" and "-l1 t o  r e t u r n  one s p l a s h  o f  
d i a l  tone (when CH2 o p e r a t e s )  t o  the  s u b s e t  t o  i n d i c a t e  
t h e  d i a l  speed i s  slow. Relay TE(3A) w i l l  be opened when 
r e l a y  CHO o p e r a t e s .  Re lay  TE(3A) r e s t o r e s  o ~ e n s  #1  and 
# ~ T c ,  opens r e l a y s  CHO and CHI!, and s t o p s  t h e  prime mover r e l a y s  
from pu l s ing .  Relays  CH0(3A), CHD(3A) and TC(3A) r e s t o r e .  

Consecutive t e s t s  from the  same s u b s e t  can be made -7itho1-t 
d i sconnec t ing  from t h i s  c i r c u i t  by d i a l i n g  t h e  d i g i t  "0" 
consecu t ive ly .  Opera t i o n  dur ing  the  r epea ted  t e s t s  w i l l  
occur  a s  desc r ibed  p rev ious ly .  

A f t e r  t e ~ t i n g ~ r e l e a s e  w i l l  occur a s  desc r ibed  i n  Sec t ion  
3.06. 

3.04 .2  C o r r e c t  D i a l  Speed (Operated: Relays A ,  B, CA, CB, 
CC, CH9 o r  CHO and CHA o r  CHD) 

A t  t h e  s t a r t  o f  t h e  l a s t  ( t en th )  p u l s e  of  t h e  d i a l e d  d i g i t ,  
r e l a y  A(3A) r e s t o r e s ,  opens r e l a y  B(3A) and c l o s e s  #LcA, 
# l C B  and magnet RS (3A) . Magnet RS o p e r a t e s  the  INT s p r i n g s  
and c l o s e s  r e l a y  PF. Relay PF(3A) o p e r a t e s  and locks .  A t  
t h e  end o f  the  p u l s e ,  r e l a y  A(3A) o p e r a t e s ,  c l o s e s  r e l a  
B(3A) and opens #1CA, #1CB and magnet RS. Magnet RS(SA{ 
r e s t o r e s  and s t e p s  the  wipers one s t e p .  The INT s p r i n g s  
r e s t o r e .  A f t e r  i t s  s low- to - re lease  i n t e r v a l ,  r e l a y  CA(3Aj 
r e s t o r e s ,  opens r e l a y  CC and c l o s e s  r e l a y  TA. Relay T4(3A) 
o p e r a t e s  and locks .  A f t e r  i t s  s low-to-re lease  i n t e r v a l ,  
r e l a y  CC(3A) r e s t o r e s ,  opens # ~ C B  and c l o s e s  magnet RS v i a  
t h e  INT and ON s p r i n g s .  Relay CB(3A) r e s t o r e s ,  c l o s e s  
r e l a y  TE, s t o p s  t h e  prime mover p u l s i n g  and opens r e l a y s  
CHO and CHD. Magnet RS(3A)l o p e r a t e s  8nd s t e p s  the  wipers 
s e l f  - i n t e r r u p  t e d l y  t o  the  home" r s i t i o n .  When the  wipers 
of r o t a r y  swi tch  KS a r e  i n  the home p o s i t i o n ,  the ON s p r i n g s  
o  e r a t e  opening the  homing c i r c u i t  t o  msgnet RS and c l o s i n g  
#%A. R e l a y  CHD(3A) r e s t o r e s .  Relay CHO(3A) r e s t o r e s  and 
opens ill and # ~ T c .  Opening $1  and #2TC roduces an P " induc t ive  kick" i n  r e l a y  TC. Relay TC( A) opera tes  t o  i t s  
"X" c o n t a c t s  c l o s i n g  $1 and #2TC i n  s e r i e s  a i d i n g ,  and 
o p e r a t e s  f u l l y .  

Relay  CA(3A) o p e r a t e s .  A f t e r  i t s  slow-to-operate i n t e r v a l ,  
r e l a y  TE(3A) o p e r a t e s ,  locks  and c l o s e s  #1TD and r e l a y  PM1. 
Relay TD(3A) o p e r a t e s ,  locks  and cpens r e l a y  PF. Relay PF(3A) 
r e s t o r e s  . 
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LOOP CLOSED 
(END OF PULSE) A(3A) 



Relay PMl(3A) o p e r a t e s  and the  fo l lowing  o p e r a t i o n  i s  
s i m i l a r  t o  t h a t  desc r ibed  i n  S e c t i o n s  3.03.1 t h r u  3.03.10 
excep t  t h a t  when r e l a y  CH2(3A) o p e r a t e s  and r e s t o r e s  and 
r e l a y  CHS(3A) o p e r a t e s  and r e s t o r e s ,  l e a d s  DTA and DTR 
("A" WRG, SEE NOTE 6 2 ,  H-850673-A) o r  i n d u c t i o n  c o i l  IND 
("B" WRG, SEE ROTE 62 ,  H-850678-A) w i l l  be connected and 
d isconnected  from l e a d s  "+'I and "-" , r e t u r n i n g  two s p l a s h e s  
o f  d i a l  tone t o  the  s u b s e t  t o  i n d i c a t e  t h e  d i a l  speed i s  
c o r r e c t .  Relays TE and TA w i l l  a l s o  be opened when r e l n y  
CHO o p e r a t e s .  Relay TA(3A) r e s t o r e s  . Relay TE(3A) r e s t o r e s ,  
opens # 1  and #2TC, and s t o p s  the  prime mover r e l a y s  from 
pu l s ing .  Relay TC(3A) r e s t o r e s .  

Consecutive t e s t s  from t h e  same s u b s e t  can be  made wi thou t  
d i sconnec t ing  from t h i s  c i r c u i t  by d i a l i n g  t h e  d i g i t  "0" 
consecu t ive ly .  Opera t ion  of t h e  repeated  t e s t s  w i l l  be a s  
desc r ibed  i n  t h e  p rev ious  s e c t i o n s .  

A f t e r  t e s t i n g , r e l e a s e  w i l l  occur  as d e s c r i b e d  i n  S e c t i o n  
3.06. 

3.04.3 F a s t  D i a l  S eed (Operated: Relays A ,  B y  CA, CBy 
~ - & )  

A t  the  beginning o f  t h e  l a s t  p u l s e  o f  the  d i a l e d  d i g i t ,  
r e l a y  A(3A) r e s t o r e s  opens r e l a y  B(3A) and c l c s e s  #1CA, 
# ~ C B ,  and magnet RS. Magnet RS(3A) o p e r a t e s  and o p e r a t e s  
the INT s p r i n g s ,  c l o s i n g  r e l a y  PF. Relay PF(3A) o p e r a t e s ,  
locks  and s t o p s  the  count ing  cha in .  A t  t he  end of t h e  

r e l a y  A(3A) o p e r a t e s ,  c l o s e s  r e l a y  B(3A) and opens !Y%: '#lCB, and magnet RS. Magnet RS(?A) res t a r e s  and 
s t e p s  t h e  wipers  one s t e p .  The INT s p r i n g s  r e s t o r e .  A f t e r  
i t s  s low- to - re lease  i n t e r v a l ,  r e l a y  CA(3A) r e s t o r e s ,  c l o s e s  
r e l a y  TB and opens r e l a y  CC. Relay  TB(3A) o p e r a t e s ,  l o c k s ,  
and c l o s e s  r e l a y  TA. Relay TA(?A) o p e r a t e s  and locks .  
A f t e r  i t s  s low- to - re lease  i n t e r v a l ,  r e l a y  CC(3A) r e s t o r e s ,  
opens #2CB and c l o s e s  magnet RS v i a  i t s  ON and INT s p r i n g s .  
Magnet RS(3A) s t e p s  i t s  wipers s e l f - i - n t e r r u p t e d l y  t o  i t s  
home p o s i t i o n .  When the  wipers o f  r o t a r y  s w i t c h  RS a r e  i n  
the  "home" p o s i t i o n ,  the  ON s p r i n g s  o p e r a t e ,  opening the  
homing c i r c u i t  t o  magnet RS and c l o s i n g  #2CA. Relay CB(3A) 
r e s t o r e s ,  c l o s e s  r e l a y  TE, opens r e l a y s  CHB and CH8 and 
s t o p s  t h e  prime mover r e l a y s  from p u l s i n g .  Re lay  CA\3A) 
o p e r a t e s .  Relays  CHB(3A) and CH8(3A) r e s t o r e .  A f t e r  i t s  
s low-to-opera te  i n t e r v a l ,  r e l a y  TE o p e r a t e s .  l o c k s ,  c l o s e s  
#IT'D, c l o s e s  # l  and #2TC i n  s e r i e s  a i d i n g  and s t a r t s  the  
prime mover r e l a y s  p u l s i n g  (SEE BELOW). R e l s y  TD(3A) 
o p e r a t e s ,  locks  and opens r e l a y  PF. Relay TC(3A) o p e r a t e s  
i t s  "X" c o n t a c t s  and o p e r a t e s  f u l l y .  Relay PF(3A) r e s t o r e s .  
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Relay PMl(3A) o p e r a t e s  and the  fo l lowing opera t ion  i s  s i m i l a r  
t o  t h a t  desc r ibed  i n  Sec t ions  3.03.1 t o  3.03.10 excep t  
t h a t  when r e l a y  CH2(3A) o p e r a t e s  and r e s t o r e s ,  r e l a y  C H ~ ( ~ A )  
o p e r a t e s  and r e s t o r e s ,  and r e l a y  CH8(3A) opera tes  and re- 
s t o r e s  l e a d s  DTA and DTR ("A" WRG, SEE NOTE 62, H-850678-A) 
o r  i n d u c t i o n  c o i l  IND ("B" WRG, SEE NOTE 62 ,  H-850678-A) i s  
connected t o  l e a d s  "+" and "-If , secding t h r e e  sp lashes  of 
d i a l  tone t o  t h e  s u b s e t  t o  i n d i c a t e  t h a t  the  d i a l  speed 
i s  f a s t .  Relays  TE, TA and TB w i l l  a l s o  be opened when 
r e l a y  CHO o p e r a t e s .  Relays TA(3A) and TB(~A) r e s t o r e .  
Relay TE(3A) r e s t o r e s ,  opens /I1 and iI2TC and s t o p s  the  
prime mover r e l a y  pu l s ing .  Relay TC(3A) r e s t o r e s .  

Consecutive t e s t s  from the same s u b s e t  can be made wi thou t  
d i sconnec t ing  from t h i s  c i r c u i t  by d i a l i n g  the  d i g i t  "0" 
c o n s e c u t i v e l y .  Opera t ion of the  repea ted  t e s t s  i s  t h e  same 

- as desc r ibed  p rev ious ly .  

When t e s t i n g  i s  complete r e l e a s e  w i l l  occur a s  desc r ibed  
i n  S e c t i o n  3.06. 

3.05 Access t o  P a r t y  I d e n t i t y  T e s t  C i r c u i t  

The P a r t y  I d e n t i t y  T e s t  C i r c u i t  (FIG 4A) may be accessed 
v i a  t h i s  c i r c u i t  by d i a l i n g  the  d i g i t  "2". 

The o p e r a t i o n s  f o r  r e g i s t e r i n g  the  d i g i t  on swi tch  RS ,3A) 
a r e  a s  desc r ibed  i n  Sect ion 3.02 A t  t h e  end of d i a l i n g  
t h e  loop v i a  l e a d s  "+I1 and "-" i s  c losed ,  c l o s i n g  r e l a y  A(3A). 
Relay A o p e r a t e s ,  opens magnet RS, #1CA and # ~ c B ,  and c l o s e s  
r e l a y  B(3A). Switch RS r e s t o r e s ,  r e s t o r e s  i t s  INT s p r i n g s ,  
and s t e p s  i t s  wipers  one s t e p .  A f t e r  i t s  slow-to-release 
i n t e r v a l ,  CA r e s t o r e s ,  opens CC, and c l o s e s  r e l a y  SS(3A) 
v i a  LEV A of swi tch  RS and l e a d  OP (FIG LA). Relay SS(3A) 
o p e r a t e s  locks  v i a  lead L and FIG 4A and t r a n s f e r s  l e a d s  
"+" and "(-11 Cram ij2 and iI1A t o  l e a d s  +1 and -1, opening A 
and s e i z i n g  t h e  P a r t y  I d e n t i t y  T e s t  C i r c u i t  FIG 4A (See 
S e c t i o n  4 .00) .  Relay A(3A) r e s t  :res and opens B. A£ t e r  
i t s  s low- to - re lease  i n t e r v a l ,  CC(3A) r e s t o r e s ,  opens CB(3A), 
and c l o s e s  magnet RS v i a  i t s  INT and ON sp r ings .  Switch 
RS "homes" a s  p rev ious ly  desc r ibed .  A£ t e r  i t s  slow-to-re-  
l e a s e  i n t e r v a l ,  B r e s t o r e s  and opens any opera ted  count ing 
cha in  r e l a y s  and pulse  genera t ing  r e l a y s ,  which r e s  t o  :e . 
3.06 Release  (Operated: Relays A ,  B ,  CA, TD and ON s p r i n g s )  

When t h e  Testnan r e s t o r e s  the handset  of  the  s u b s e t  tinder 
t e s t ,  the  loop a c r o s s  l eads  "+" and "-" is  opened, opening 
r e l a y  A .  Relsy  A(3A) r e s t o r e s  opens r e l a y  B(3A) and i/lCA(3A), 
and c l o s e s  r e l a y  PMl(3A) t o  s t a r t  the  prime mover r e l a y s  
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F I G  S C - 2 3  
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p u l s i n g .  A f t e r  i t s  s low- to - re lease  i n t e r v a l ,  r e l a y  B ( ~ A )  
r e s t o r e s ,  s t o p s  the  prime mover r e l a y s  from puls ing ,opens  
r e l a y  TD(3A) and #2cA(3A), and removes ground from l e a d s  
C and C 1 .  Relay TD(3A) r e s t o r e s .  A f t e r  i t s  s low- to - re lease  
i n t e r v a l ,  r e l a y  CA(3A) r e s t o r e s .  Res i s t ance  (ik2CA) ba t -  
t e r y  on l e a d s  C and C 1  mark the  c i r c u i t  i d l e  t o  the  
p reced ing  equipment. The c i r c u i t  i s  now a t  normal. 

3.07 T e s t i n g  F a c i l i t i e s  

Opera t ion  o f  t h e  BUSY KEY connects  ground t o  l e a d  C t o  
mark t h i s  c i r c u i t  busy. A speed check of  t h e  p r i . . ~  mover 
r e l a y s  and tk,z count ing  chain r e l a y s  can be made by oper-  
a t i n g  the  LT SPEED CHECK key, c l o s i n g  TE. Relav TE(3A) 
o p e r a t e s ,  c l o s e s  ij1 and #2TC i n  s e r i e s  and r e l a y  TD and s t a r t s  
t h e  prime mover r e l a y s  pu l s ing .  Relay TD(3A) o p e r a t e s  
and. l o c k s .  Relay TC(3A) o p e r a t e s  t o  i t s  "X" c o n t a c t s  and 
o p e r a t e s  f u l l y .  The prime mover r e l a y s  o p e r a t e  a s  desc r ibed  
i n  S e c t i o n  3.03.  Relay CHO(3A) o p e r a t e s  once each second 
and l i g h t s  t h e  lamp once p e r  second. The f l a s h i n g  may be 
timed w i t h  an a p p r o p r i a t e  t iming device  t o  determine whether  
t h e  speed i s  c o r r e c t .  R e s t o r a t i o n  of t h e  LT SPEED CHECK 
key opens r e l a y s  TE and TD. Relay TE(3A) r e s t o r e s ,  opens 
#1 and #2TC and s t o p s  the  prime mover r e l a y  p u l s i n g .  Re- 
l a y  TD(3A) r e s t o r e s .  Relay TC(3A) r e s t o r e s .  The BSY KEY 
is  r e s t o r e d ,  t r a n s f e r r i ' n g  l ead  C from ground t o  r e s i s t a n c e  
(#2CA) b a t t e r y  t o  mark the  c i r c u i t  i d l e .  The c i r c u i t  i s  
now a t  normal. 

4.00 P a r t y  I d e n t i t y  T e s t  C i r c u i t  (FIG 4A) 

4.01 Se izure  

Th i s  c i r c u i t  i s  marked i d l e  t o  preceding equipment by 
ground on l ead  OP, and i s  accessed from a  S e l e c t o r  l e v e l  
by way o f  the  D i a l  Speed T e s t i n g  C i r c u i t  (FIG 3A). When 
i t  i s  d e s i r e d  t o  tes t  the  p a r t y  i d e n t i f y i n g  f e a t u r e s  of  
t h e  s u b s c r i b e r ' s  s u b s e t  from the  s- 3 s c r i b e r ' s  s t a t i o n ,  t h e  
testman d i a l s  a  d i g i t  "2" i n t o  the  Dia! S  eed T e s t i n g  C i r -  E c u i t .  Ground on l ead  OP c p e r a t e s  3 s w l t c  i n g  r e l a y  (SS) 
i n  f i g u r e  3A which swi tches  l e a d s  "+", "-" and C from the  
s e l e c t o r  banks t o  l e a d s  +1, -1 and C.  Relay A (FIG 3A) 
r e s t o r e s  and t h e  D i a l  Speed T e s t  C i r c u i t  r e s t o r e s  a s  des-  
c r i b e d  i n  S e c t i o n  3.06. Relay SS (FIG 3A)  remains under 
c o n t r o l  o f  FIG 4A. The looo v i a  l eads  +1 and -1, through 
#1 and  PA c l o s e s  AA(4A). Relay AA(4A) o p e r a t e s  and 
closes r e l a y  BA(4A). Relay BA(4A) o p e r a t e s ,  grounds l ead  
C t o  ho1.d the  p reced ing  swi tch  t r a i n ,  grounds l e a d  L t o  
hold  t h e  D i r l  Speed T e s t i n g  C i r c u i t ,  removes round from 
l e a d  OP connects  r e s i s t o r  R4 i n  s e r i e s  w i t h  0 ZAA, and 
c l o s e s  P ~ P A  ( v i a  r e s i s t o r  R 3 )  and hS(LA). Relay BS(4A) 
o p e r a t e s  , 
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4.02 F i r s t  D i g i t  Dialed (Operated: Relays  AA, BA and. RS) 

When the  testman d i a l s  the  f i r s t  d i g i t  ("0") , t h i s  c i r c u i t  
checks the  d i g i t  t o  insure  t h a t  "0" i s  rece ived  c o r r e c t l y ,  
and d e t e c t s  and r e g i s t e r s  t h ~  p a r t y  i d e n t i t y .  

The loop v i a  l e ads  +1 and -1 i s  opened, opening AA(4A). 
Relay AA(4A) r e s t o r e s ,  opens r e l a y  BA(4A), and c lo se s  r e l a y  
CA(4A) and magnet PS(4A). Pa r t y  i d e n t i f i c a t i o n  i s  it-  ' . t ia ted  
a t  t h i s  time ( see  Sec t ion  4 .03) .  Switch PS(4') opera tes  and 
ope ra t e s  i t s  INT sp r i ngs .  Relay CA(4A) ope ra t e s  and c l o s e s  
CB(4A) and HD(4A) . A t  the end of the pu l se ,  the loop v i a  
l e ads  +1 and -1 i s  c losed ,  c l o s ing  r e l a y  AA(4A). Relay 
AA ope ra t e s ,  opens CA(4A) and magnet PS(4A), and c lo se s  
BA(4A). Relays CA(4A) and BA(4A) remain operated dur ing  
pu l s ing  due t o  t h e i r  s low-to-re lease  c h a r a c t e r i s t i c s .  
Switch PS(4A) r e s t o r e s ,  r e s t o r e s  i t s  INT and ON sp r i ngs ,  
and s t e p s  i t s  wipers one s t e p .  Relay HD(4A) ope ra t e s  t o  
i t s  "Xu con t ac t s ,  locks ,  opera tes  f u l l y ,  and shun ts  r e s i s t o r  
R 1  w i th  r e s i s t o r  R3. Relay CB(4A) opera tes  and c lo se s  /I1 
and //2G i n  magnetic oppos i t ion .  

I n  t h i s  way, the  d i g i t  "0" i s  d i a l e d  and r e g i s t e r e d  on swi tch  
PS (4A) . 
4.02.1 D i g i t  Recorded Cor rec t ly  

A t  the  end of d i a l i n g  the  d i g i t ,  the loop v i a  l e ads  +I and 
-1 is  c losed ,  c l o s ing  AA(4A). Relay AA(4A) o p e r a t e s ,  c l o s e s  
BA(4A) and opens CA(4A) and magnet PS(4A). Switch PS(4A) 
r e s t o r e s ,  r e s t o r e s  i t s  I N T  sp r i ngs ,  and s t e p s  i t s  wi-pers 
one s t e p  . A f t e r  i t s  s low-to-re lease  i n t e r v a l ,  CA (4A) 
r e s t o r e s ,  opens CB(4A) and c loses  DO(4A) v i a  LEV A of 
swi tch PS(4A) . Relay DO(4A) opera tes  and locks  v i a  the  
ON sp r i ngs  cf swi tch PS. Af t e r  i t s  s low-fo-re lease  
i n t e r v a l ,  CB(4A) r e s t o r e s  and opens #1  and #2G. Relay G 
14A) i s  an " induct ive  kick" r e l a y .  The magnetic f i e l d s  of  
i 1  and #2G co l lapse  a t  d i f f e r e n t  r a t e s ,  providing a  n e t  
f i e l d  t o  opera te  G t o  i t s  "X" contac t s .  Relay G(4A) oper-  
a t e s  t o  i t s  "X" con t ac t s ,  locks  wi th  #1 and //2G i n  s e r i e s ,  
magnet ica l ly  a i d ing ,  opera tes  f u l l y ,  and c l o s e s  magnet PS (4A) 
v i a  i t s  INT and ON sp r i ngs .  Switch PS(4A) s t e p s ,  s e l f -  
i n t e r r u p t e d l y ,  t o  i t s  "normal" pos i t i on .  A s  swi tch  PS 
s t e p s  i n t o  i t s  "normalw pso t ion ,  i t  ope ra t e s  i t s  ON sp r i ngs ,  
opening DO(4A) . Rzlay DO(&A) r e s t o r e s  . This  c i r c u i t  i s  
now ready f o r  the next  d i g i t .  I , 
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4.02.2 D i g i t  Received I n c o r r e c t l y  

Opera t ion  i s  similar t o  t h a t  desc r ibed  i n  S e c t i o n  4.02.1, 
e x c e p t  t h a t  t h e  r e s t o r a t i o n  of CA(4A) c l o s e s  DN(4A) v i a  
LEV A o f  swi tch  PS, i n s t e a d  o f  c l o s i n g  DO. Relay DN(4A) 
o p e r a t e s ,  l o c k s ,  and connects  l e a d  IPM t o  l ead  -1, t o  
g i v e  t h e  testman the  i n d i c a t i o n  t h a t  the  d i g i t  was n o t  
s e n t  c o r r e c t l y .  A f t e r  i t s  slow- t o - r e l e a s e  i n t e r v a l ,  CB(4A) 
r e s t o r e s  and opens 81 and #2G. The remainder of  the  oper -  
a t i o n  i s  a s  d e s c r i b e d  i n  Sec t ion  4.02 .I, excep t  t h a t  t i le 
testman now has  t o  d i sconnec t .  

4.03 P a r t y  I q e n t i t y  Check 

When f o u r - p a r t y  i d e n t i f i c a t i o n  i s  provided,  p a r t y  #l employs 
a s t a n d a r d  s u b s e t  whi le  t h a t  of p a r t y  ii2 provides  a  t i p  
mark through d i a l  shun t  s p r i n g s  dur ing  d i a l i n g .  P a r t y  #3  
and #4 s u b s e t s  r e q u i r e  s p e c i a l  s p o t t e r  d i a l s .  

Whe;? t h e  p a r t y  i d e n t i f i c a t i o n  d i g i t  i s  d i a l e d ,  AA fo l lows  
the p u l s e s ,  and on the  f i r s t  p u l s e ,  r e s t o r e s ,  connects  
l e a d  +1 t o  l e a d  -1 v i a   PA and #2AA, and c l o s e s  CA(4A) . 
Relay CA(4A) o p e r a t e s ,  c l o s e s  HD(4A) and removes the  shun t  
( r e s i s t o r  R3)  from r e s i s t o r  R1. I f  the  " t ip"  mark i s  
found,  PA(4A) o p e r a t e s  (//I and #2 windings i n  s e r i e s  a i d i n g )  
and c l o s e s  PB(4A). Relay PB(4.4) o p e r a t e s .  Rclay HD(4A) 
o p e r a t e s .  I f  t h e  t i p  mark i s  n o t  found, PA does n o t  . p e r a t e .  

When HD(4A) o p e r a t e s ,  i t  s h o r t - c i r c u i t s  r e s i s t o r  R4. When 
a "spot" i s  found, PA(4A) o p e r a t e s  (AA opera ted)  and 
c l o s e s  #lpC. Relay  PC(4A) o p e r a t e s  t o  i t s  "X" c o n t a c t s ,  
l o c k s ,  o p e r a t e s  f u l l y  and marks p a r t y  /I3 ( i f  PB i s  o p e r a t e d ,  
a ground t e s t  f a u l t  i s  r e g i s t e r e d ) .  I f  ano the r  pu l se  
o c c u r s ,  # ~ P B  i s  c losed .  Relay PB(4A) o p e r a t e s  t o  i t s  "X" 
c o n t a c t s ,  l ocks  and o p e r a t e s  f u l l y .  

The p a r t y  i d e n t i f i c a t i o n  i s  thus  made by the  opera ted ,  o r  
unopera ted  PB and PC. 

TABLE 1 - PARTY MARKING 

P a r t y  Mark Relay  PB Relay PC 

0 - Unoperated 
X - Operated 
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A f t e r  t h e  l a s t  p u l s e  AA(4A) re -opera tes  and opens C4(4A) and 
swi tch  PS. Switch PS(4A) r e s t o r e s  and advances i t s  wipers 
t o  t h e  bank c o c t a c t  corresponding t o  t h e  d i g i t  d i a l e d .  

4 . 1 1  P a r t g  I d e n t i t y  Cor rec t  

A f t e r  i t s  s low-to-re lease  i n t e r v a l ,  CA(4A) r e s t o r e s ,  opens 
- CB(4A) and c l o s e s  CP(4A) v i a  LEV B of  swi tch  PS(4A). Relay 

CP(4A) o p e r a t e s ,  l o c k s ,  and d i sconnec t s  ground from lead L 
( t o  a l low FIG 3A t o  r e l e a s e  t h i s  c i r c u i t ) .  A f t e r  i t s  slow- 
t o - r e l e a s e  i n t e r v a l ,  CB(4A) r e s t o r e s  and opens # 1  and # 2 ~ .  
Relay H(4A) o p e r a t e s  t o  i t s  "X" c o n t a c t s  on i t s  " i n d u c ~ i v e  
kick" ( a s  p rev ious ly  desc r ibed  f o r  G ) ,  l ocks  wi th  $1 and 
# 2 ~  i n  s e r i e s ,  magne t i ca l ly  a i d i n g ,  o p e r a t e s  f u l l y ,  and 
d i sconnec t s  l ead  +1 from lead  -1 v i a  r e s i s t o r  R2 and capaci -  
t o r  C 1 .  

4.03.1.2 P a r t y  I d e n t i t y  I n c o r r e c t  

A f t e r  i t s  s low- to - re lease  i n t e r v a l ,  CA(4A) r e s t o r e s  and 
opens r e l a y  CB(4A). A f t e r  i t s  s low-to-re lease  i n t e r v a l ,  
CB(4A) r e s t o r e s  and opens # 1  and #2H. Relay H(4A) opera tes  
t o  i t s  "X" c o n t a c t s  due t o  i t s  " m d u c t i v e  kick" ( a s  p rev ious ly  
desc r ibed) ,  locks  w i t h  #1 and #2H i n  s e r i e s ,  magnet ica l ly  
a id ing ,  o p e r a t e s  f u l l y ,  and connects  l e a d  BSY TONE to  l e a d  
-1 f o r  an " i n c o r r e c t  p a r t y  mark" i n d i c a t i o n .  The testman 
now has  t o  d i sconnec t .  

4.03.2 Ground F a u l t  

When a ground f a u l t  occurs  (PA remains opera ted  dur ing t h e  
p a r t y  check), r e l a y  GT(4A) i s  c losed when PB opera tes .  
Relay GT(4A) o p e r a t e s  t o  i t s  "X" c o n t a c t s ,  locks ,  o p e r a t ~ s  
f u l l y ,  end connects  l ead  BSY TOKE t o  l ead  -1 f o r  ground f a u l t  
i n d i c a t i o n .  The t e s t n a n  has t o  d i sconnec t .  

-- 

mm 1-1 

4.03.1 P a r t y  I d e n t i t y  Dialed (Operated: Relays AA, BA, 
BS, G ,  HD, and p o s s i b l y  PB and /or  PC) 

Absence of IPM tone a f t e r  the  f i s t  d i g i t  is d i a l e d  i s  a  
s i g n a l  t o  the  testman t h a t  t h e  f i r s t  d i g i t  "0" was received 
c o r r e c t l y  and t h a t  the  c i r c u i t  is  prepared t o  rece ive  the 
second d i g i t .  The testman d i a l s  the  second d i g i t  which must 
correspond t o  the  p a r t y  i d e n t i t y  number o f  the  s u b s e t  under 
t e s t  ( e i t h e r  1, 2 ,  3 o r  4 ) .  Relay AA(4A) fc lows the d i a l  
pu l ses  of  the  d i g i t ,  and when a t  normal, opens BA(4A) c l o s e s  
CA(4A) and magnet PS(4A) v i a  i t s  ON s p r i n g s .  Relsy d ( 4 ~ )  
o p e r a t e s  and c l o s e s  CB. Relay CB(4A) o p e r a t e s  and c l o s e s  
81 and #2H i n  magnetic oppos i t ion .  Switch PS(4A) fol lows 
the p u l s e s  of AA(4A), advancing i t s  wipers one s t e p  a f t e r  
each pu l se .  

d 
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4.04 Releas?  

4.04.1 A f t e r  F i r s t  D i g i t  Recei-:ed C o r r e c t l y  (Operated: 
R e l ~ ~ s  , BS, HD, G, and p o s s i b l y  PB and/or  
PC - F I F h A z n d  r e l a y  S S  - FIG 3A) 

When the  Testman r e s t o r e s ,  the  loop v i a  l e a d s  +1 and -1 i s  
opened, opecing AA(4A) . Relay PA(4A) r e s t o r e s ,  opens BA(43) 
and c l o s e s  CA(4A) and magnet .PS(L,4). Relay ?A o p e r a t e s  and 
c l o s e s  CB(4kL. Swi tch  PS(4A) o l e r a t e q .  Relay %[ti] . 
o p e r a t e s .  P z t e r  i t s  s l o w - t o - r e i r s s e  ~ n t e r v a l ,  -2- 

s t o r e s ,  opens C(4A), BS(4A), CA(-A) , HD(4A), and PB(4A) 
and /o r  P C ( 4 A )  ( i f  .operated) and removes ground from l e a d  
L opening reIqy SS(FIG 3A). R e l ~ v  SS(3A) r e s t o r e s  and 
s w i t c h e s  l e s f s  "+" "-" and C (FIG 3A) from l e a d s  +1, -1 
and C (FIG I>-) t o  PlA, #2A and C r e s p e c t i v e l y .  Relay 
BS(4A) r e s t o r e s  and c l o s e s  rnap.er PS(4A) v i a  i t s  INT and 
ON s p r i n g s .  Belays G(4A), H D ( < A ) ,  PB(4A) and FC(4A) r e -  
s t o r e .  A f t e r  i t s  s low- to - re lease  i n t e r v a l ,  C A ( 4 A )  r e -  
s t o r e s  and c?ens CB(4A). A f t e r  i t s  s low- to - re lease  i n t e r -  
val, CB r e s t z r e s  . Switch PS(4A) s t e p s ,  s e l f - i ~ t e r r u p t e d l y ,  
to I t s  " n o r u l  posi t . ion.  Th i s  c i r c u i t  i s  now a t  normal. 

4.04.2 A f t e r  F i r s t  D i g i t  R e c e i - ~ s d  I n c o r r e c t l y  (Operated: 
R e l a ~ s  AA, SA, BS, HD, G ,  D N ,  and p o s s i b l y  PB and/or  
PC) 

Opera t ion  i s  s i m i l a r  t o  t h a t  descr ibed i n  S e c t i o n  4.04.', 
e x c e p t  t h a t  DX(4A) is  opened, and r e s t o r e s ,  when BA(4A) 
r e s t o r e s .  

4.04.3 A f t e r  C o r r e c t  P a r t y  I d e n t i f i c a t i o n  (Operated:  
R e l z r s  AA, BA, BS, HD, G, H ,  CP, and p o s s i b l y  
PB aad/or  PC - FIG 4A and relay SS - FIG 3A) 

Opera t ion  i s  s i m i l a r  t o  t h a t  descr ibed i n  S e c t i o n  4.04.1 
w i t h  the  folxowing excep t ions :  The loop i s  opened by the  
p reced ing  c i - c u i t  ( i ? s  tead  o f  the  t e s  tman r e s t o r i n g )  ; 
CP(4A) i s  o ~ t n e d  by t h e  r e s  t o r a c i ~ ?  o f  ES(4A) ; and H(4A) 
i s  opened bv the  r e s t o r a t i o n  of  3 ( 4 A ) .  Relays  CP(4A) 
and H(4A) r e s t o r e .  

4 . 0 4 . 4  Af r e r  I n c o r r e c t  P a r t y  I d c n t i f  icat- (Operated: 
R e  1 a:.-s p o s s i b l y  PB and/or  
PC - FIG LA and r e l a y  SS - FIG 3A) I 

Opera t ion  is  s i m i l a r  t o  t h a t  deszr ibed i n  S e c t i o n  4.04.1, 
e x c e p t  that ?(4A) i s  opened (and r e s t o r e s )  when RA(4A) 
r e s t o r e s .  , ,  
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5.00 TCMF Test Desk Access (FIGS 2A, 5A, 6A and 1A o r  11A) 

5.01 Seizure and Operation 

Access t o  FIG 2A can be made from the t e s t  board outgoing 
t o  a  subscr iber  o r  incoming over an in spec to r ' s  trunk. I n  
e i t h e r  case,  FIG 2A is  accessed by opera t inc  a  key (TCMF) 
located a t  each t e s t  desk posi t ion.  A chai-. c i r c u i t ,  
through f igure  5A, i s  employed to  prevent rnul t iposi t ion 
access .  The key (TOIF), :<hen operated,  grounds lead MF 
c los ing  MF(5A). Relay MF(5A) opera tes ,  connects lead B 
t o  lead TA, t r ans fe r s  lead TC from lead TB t o  lead C,  c loses  
MFS(5A) and MFD(5A) ( i n  s e r i e s ) ,  t r ans fe r s  l ead  C H I  from lead 
CHO t o  lead MFL, grounds leads RS and TF, disconnects  lead 
CHA from lead CHB (and CEO) ,  disconnects l ead  TDO from lead 
T D N ,  c loses  IFlBFF (FLG 2A) v i a  lead SEL,, dio?e  CR3, lead TD1, 
FIG 1A o r  1 1 A  and l ead  TD. Relay BMF(2A) ope ra t e s ,  discon- 
nec t s  lead T from lead  DT, t r ans fe r s  lead R from lead DR to  
lead  9T ( t o  supply busy tone), disconnects l e a d s  DR and DX 
from leads DTR and DTA (v ta  capaci tors  C3 and C4), discon- 
nec t s  res i s tance  ( r e l a y  SQ) ba t t e ry  from lead  SQ1, discon- 
nec ts  lead CO from CON, disconnects relayTC1 from lead T C l ,  
disconnects lezd TCS from lead LG1, and c loses  #2ENF and 
Ti) v i a  lead SJX. Relay MFS(5A) operates  and connects 
l eads  TO-UO t o  leads  AO-BO. Relay MFD(5A) opera tes  and 
connects l eads  L 1 - ~ 1 2  t o  leads 1 - 1 2 .  Relay TD(2A) oper- 
a t e s ,  grounds lead MEX (v i a  lead C H I ) ,  d isconnects  leads  
R6 and R4 from leads  R5 and R3, respec t ive ly ,  grounds lead 
LG2, disconnects lead R 1  from lead R2, connects BIADT to  lead 
TCO, connects SQ t o  l ead  SQ, and connects r e s i s t a n c e  (j/lAl) 
b a t t e r y  and r e s i s t ance  ($2A1) ground t o  l e a d s  DR and DT, 
respec t ive ly .  The test  desk Operator i n f o m s  the subse t  
par ty  of the t e s t .  The t ransmi t te r  cut-off  key i s  operated 
a t  the desk s e t ,  grounding lead TCO, c los ing  #IADT. Relay 
ADT(2A) operates ,  c lo ses  TC1(2A), and connects leads  DTR 
and DTA t o  leads DT and DR ( t o  supply d i a l  tone) .  The 
par ty  i d e n t i t y  i s  now determined and compared as  described 
i n  Section 2.00. 

Each time the t e s t  desk Operator wishes to  converse with the 
subse t  par ty ,  the t r ansmi t t e r  cut-of f key is r e s to red ,  
opening ADT, which r e s to re s .  The t e s t  desk Operator then 
i n s t r u c t s  the subset  Operator t o  s equen t i a l l y  depress the 

1 
I 

pushbuttons. I n  each operation of the pushbuttons, the 
numerical eqgivalent  w i l l  be displayed (FIG 6A) and the 
sequence, in  which they appear w i l l  a l s o  be displayed.  
After the par ty  t e s t ,  and a f t e r  each d i g i t ,  the Tes t  RP- 
ce iver  grounds lead SQ, closing SQ(2A). Relay SQ(2A) 
operates  and c loses  nagnet SEQ(2.q). Switch SEQ(2A) oper- 
a t e s  and, operates  i ts INT spr ings .  A t  the end of the d i g i t ,  

I , /  , 
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t h e  T e s t  R e c e i v e r  d i s c o n n e c t s  ground from l e a d  SQ, openiag  
SQ(2A) . Rela  SQ(2A) r e s t o r e s  and opens  magnet SEQ(2A). 
Swi tch  S E Q ( 2 ~ f  r e s t o r e s  and r e s t o r e s  i t s  INT and ON s p r i n g s .  
I n  t h i s  way, t h e  sequence o f  t he  d i g i t s  i s  d i s p l a y e d  on  the  
d i s p l a y  u n i t s  i n  FIG 6A ((and hence  t h e  p o s i t i o n  i n  t h e  
sequence ) .  ' 

5.02 R e l e a s e  (Operated:  Relays  TD and H.,F - FIG 2A, 
~ M F ,  MFS and MFD - FIG 5A) 

A f t e r  a l l  t e s t i n g  i s  complete ,  t h e  test  d e s k  o p e r a t o r  d i s -  
connec t s  t h e  s u b s e t  o p e r a t o r  from t h e  t e s t  board and r e -  
s t o r e s  and key (TCMF) l o c a t e d  a t  t h e  t e s t  desk  p o s i t i o n .  
The key  (TCMF) when r e s t o r e d ,  removes ground from l e a d  MF 
opening  r e l a y  MF (FIG 5A). Relay  MF(5A) r e s t o r e s  , d i scon-  
n e c t s  l e a d  B from l e a d  TA, t r a n s f e r s  l e a d  TB from l e a d  C 
t o  l e a d  TC, opens r e l a y s  MFS(5A) and M-FD(5A) i n  s e r i e s ,  
t r a n s f e r s  l e a d  C H I  from l e a d  M F L  t o  l e a d  CHO (and l e a d  
CHB, i f  u sed ) ,  d i s c o n n e c t s  ground from l e a d s  RS and TF, 
c o ~ i n e c t s  l e a d  W t o  l e a d  CHB (and l e a d  CHO), connec t s  
l e a d  TDO t o  l e a d  TDN,  and removes ground from l e a d  SEL 
opening  #1 and #2RMF(2P.) ( v i a  l e a d  TD1, FIG 1 A  o r  1 1 A  and 
l e a d  TD) and r e l a )  TD(2A). Re lay  BMF(2A) r e s t o r e s ,  d i s -  
connec t s  l e a d  T  from l e a d  DT, t r a n s f e r s  l e a d  R from l e a d  
BT t o  l e a d  DR ( t o  remove busy tone  from t h e  l i n e ) ,  connec ts  
l e a d s  DR and DA to l eadsDTR and DTA ( v i a  c a p a c i t o r s  C3  a r f  
C 4 ) ,  connec t s  r e s i s t a n c e  ( r e l a y  SQ) b a t t e r y  t o  l e a d  SQl 
t o  FIG 1 A  o r  1 1 A  ("X" WRG USED), c o n n e c t s  r e s i s t a n c e  ( F ~ C O N )  
t o  l e a d  CO t r a n s f e r s  l e a d  BLS(BL1) ("D" WRG USED) o r  l e a d  
BLS(BL3) WRG USED) from busy t o n e  o r  ground ("J" o r  
''K" and "C" o r  "D" WRG USD - SEE NOTES 9 ,  10  and 63,  
H-850678-A) t o  l e a d  BY, connec ts  r e s i s t a n c e  ( r e l a y  TCS) 
b a t t e r y  v i a  FIG 1A o r  1 1 A  and l e a d  TCS t o  l e a d  LG1, and 
connec t s  r e s i s t a n c e  ( r e l a y  TC1) b a t t e r y  t o  l e a d  TC1. Re lay  TD(2A) 
r e s t o r e s ,  removes ground from l e a d  C H I  ("C" WkG USED) o r  
l e a d  CH3 ("D" WRG USED - SEE NOTES 67 and 59, 'rI-850078-A), 
connec t s  l e a d s  R 6  and R4 t o  l e a d s  P 5 and R3, r e s p e c t i v e l y ,  
removes ground from l e a d  LG2, c o n n e c t s  l e a d  R1 t o  l e a d  R 2 ,  
d i s c o n n e c t s  r e s i s t a n c e  ( r e l a y  AD'I', "J" o r  "K" WRG USED) 
b a t t e r y  from l e a d  TCO, t r a n s f e r s  r e s i s  t a n c e  ( r e l a y  TCS) 
b a t t e r y  from l e a d  LG1 t o  l e a d  RST. c o n n e c t s  r e s i s t a n c e  
( r e l a y  SQ) b a t t e r y  t o  l e a d  SQ, and d i s c o n n e c t s  r e s i s t a n c . e  ( f Y r l )  
b a t t e r y  and r e s i s t a n c e  (#2A1) ground from l e a d s  DR and 
DT, r e s p e c t i v e l y .  

Relay  MFD(5A) r e s t o r e s  and d i s c o n n e c t s  l e a d s  L1 t h r u  L12 
, from l e a d s  1 t h r u  12 r e s p e c t i v e l y .  R e l a y  MFS(5A) r e s t o r e s  

and d i s c o n n e c t s  l e a d s  TO, Tl and U 1  t h r u  UO from l e a d s  
AO, A 1  snd B 1  t h r u  BO, r e s p e c t i v e l y .  

\ 
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6.00 TCMF T e s t i n g  of T r i b u t a r y  O f f i c e s  Without Got?& 
Through S e l e c t o r s  and Access C i r c u i t s  (FIGS 1 A  
o r  1 1 A  OMITTED) - "L" WRG USED 

To permit  subse t  t e s t i n g  i n  T r i b u t a r y  O f f i c e s  v i a  a  T e s t  
Desk i n  the main o f f i c e  "L" W I R I N G  is  used (See NOTES 
12 and 68, H-850678-A). The t y p i c a l  i n t e r c o n n e c t i o n  of 
c i r c u i t s  i s  shown i n  FIGURE TRIB - 1. 

To t e s t  s u b s e t s  i n  t h e  t r i b u t a r y  o f f i c e  t h e  testman w i t l l  
t h e  s u b s e t  c o n t a c t s  the  Tes t  Desk and r e q u e s t s  t o  use  TOlF 
TEST RECEIVER ACCESS AND PARTY IDENTITY CIRCUIT (FIG 2A, 
H-850678-A). The tes t  desk o p e r a t o r  w i l l  then patch  the 
c a l l  through the  t e s t  p o s i t i o n  t o  the  a v a i l a b l e  H-850678-A, 
FIG 2A. 

A f t e r  the  c a l l  has  been patched through, t h e  c i r c u i t  oper-  
a t i o n  cont inues  a s  desc r ibed  i n  Sec t ion  5.00 except  t h a t  
a l l  t e s t  i n p u t s  and r e s u l t s  a r e  t r a n s m i t t e d  t o  and from 
the  T e s t  Receiver (H-850679-A o r  equ iva len t )  v i a  FIG 2.A 
d i r e c t l y  and n o t  v i a  FIG 1A o r  1 l A .  

7.00 T e s t  Receiver A l t e r n a t o r  C i r c u i t  (FIG 7A) 

T h i s  c i r c u i t  i s  accessed v i a  l ead  ALC. Ground v i a  l ead  
ALC ( see  Sec t ion  2.00) c loses  i j lAL~l(7A).  Relay ALTl(7A) 
o p e r a t e s  and s h o r t - c i r c u i t s  iflAL~2(7A). When ground i ; 
removed from l e a d  ALC, i t  removes t h e  s h o r t  c i r c u i t  from 
# ~ A L T ~ ,  c l o s i n g  if lAL~2 i n  s e r i e s  wi th  i f l A ~ ~ 1 .  Relay ALT2(7A) 
o p e r a t e s ,  t r a n s f e r s  v a r i o u s  l e a d s  (from FIG 2A) from T e s t  
Receiver  1 t o  T e s t  Receiver 2 ,  c l o s e s  r e l a y  TT1 and TT2 i n  
series, and conn2cts r e s i s t a n c e  ( r e l a y  DTI) b a t t e r y  t o  
l e a d  T2. Relays TTl(7A) and TT2t7A) o p e r a t e  and t r a n s f e r  
v a r i o u s  FIG 1 A  o r  1 1 A ,  FIG 2A, and FIG 5A l e a d s  from Tes t  
Receiver  1 t o  T e s t  Receiver  2. Relay DTI(7A) i s  closed 
each time a  ground p u l s e  is  connected t o  l e s d  T2. Relay 
DTI(7A) o p e r a t e s  (once each pulse)  and d i sconnec t s  l ead  
DTR and DTA ( t e r m i n a l s  DT and DR) from l e a d s  DTR and DTA, 
r e s p e c t i v e l y ,  t o  g ive  interrupted d i a l  tone  t o  i d e n t i f y  
T s s t  Receiver 2. 

The nex t  time ground i s  appl ied  t o  l e s d  ALC, i t  c l o s e s  
# 2 k ~ ~ 2  and il2AL~1 ( i n  magnetic oppos i t ion  t o  # ~ A L T ~ )  . 
Relay ALTl(7A) r e s t o r e s  and opens if1 and #2ALT1 and 
# ~ A L T ~ .  A t  t he  end o f  the  ground s i g n a l ,  8 . 2 ~ ~ ~ 3  i s  
opened. Relay ALT2(7A) r e s t o r e s ,  opens r e l s y s  TTl(7A) 
and TT2(7A) d i sconnec t s  r e s i s t a n c e  ( r e l a y  DTI) b a t t e r y  
from lead  ~ 1 ,  and t r a n s f e r s  v a r i o u s  FIG 2  l e a d s  from 
T c s t  Receiver 2 t o  T e s t  Receiver 1. Relays TT1 and TT2 
r e s t o r e  and t r a n s f e r  t h e  vario-as l eads  back t o  T e s t  
Receiver  1 ( f r o n ~  T e s t  Receiver 2 ) .  

i. 
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The T e s t  Rece ive r s  may be t r a n s f e r r e d  manually by the  
o p e r a t i o n  of  t h e  r e s p e c t i v e  keys.  

8.00 TCMF A l l o t t e r  C i r c u i t  (FIG 8A) 

The TCMF ALLOTTER CIRCUIT (FIG 8A) p e r n i  ts a  t e s t  desk t o  
access  a  maximum of t e n  TCMF TEST KECE'VER ACCESS AND PARTY 
IDENTITY CIRCUITS (FIGS 2A) s e e  NOTE 65 and FIG AC f o r  
i n t e r c o n n e c t i o n  o f  c i r c u i t s .  To a c c e s s  t h e  touch c a l l i n g  
s u b s e t  t e s t  c i r c u i t r y  a  key (TCMF) i s  o p e r a t e d  a t  a  t e s t  
desk  p o s i t i o n ,  app ly ing  ground t o  l e a d  MF(F1G 8A). Ground 
v i a  l e a d  MF c l o s e s  r e l a y  INP(8A). Relay INP(8A) o p e r a t e s  
and c l o s e s  the  motor magnet o f  r o t a r y  s w i t c h  ACC(3A). 
Motor magnet ACC(8A) cocks a  d r i v i n g  s p r i n g ,  and o p e r a t e s  
i t s  INT s p r i n g s ,  opening r e l a y  INP(8A). Relay  ISP(3A) 
r e s t o r e s  and opens the  motor magnet o f  r o t a r y  s \ , i t ch  ACC 
(8A). Motor magnet ACC(8A) r e s t o r e s  i t s  INT s p r i n g s .  
Rotary  swi tch  ACC(8A) s t e p s  i t s  wipers  t o  the  f i r s t  r o t a r y  
p o s i t i o n ,  c l o s i n g  r e l a y  IEP(8A) v i a  ground on l ead  TA1 i f  
tt.2 f i r s t  TCMF c i r c u i t  i s  busy. On the  f i r s t  r o t s r y  s t e p  
t h e  ON s p r i n g s  r e s t o r e ,  s h u r t - c i r c u i t i n g  r e l a y  SW i f  the  
f i r s t  TCMF c i r c u i t  i s  busy. Relay INP(8A) o p e r a t e s ,  r e -  
moves the  s h o r t  c F r c u i t  from r e l a y  SW(8A), and c l o s e s  t h e  
motor magnet of  r o t a r y  swi tch  ACC(8A) . Motor mamet ACC 
(8A) o p e r a t e s  i t s  INT s p r i n g s ,  opening r e l a y  INP(8A). Re- 
l a y  INP (8A) r e s t o r e s  , s h o r t - c i r c u i t i n g  r e l a y  SW(8A) and 
opening no t o r  magnet ACC. Motor magnet ACC(8A) r e s  t o L e s ,  
r e s t o r e s  i t s  INT s p r i n g s  c l o s i n g  r e l a y  INP i f  the  second 
TU4F c i r c u i t  i s  busy,and r o t a r y  s w i t c h  ACC(8A) s t e p s  i t s  
wipers  t o  the  t h i r d  r o t a r y  p o s i t i o n .  I f  t h e  t h i r d  TCMF 
c i r c u i t  i s  i d l e ,  ground i s  a b s e n t  from l e a d  TA3, and r e l a y  
INP(8A) i s  n o t  c losed  upon s t e p p i n g  t o  r o t a r y  p o s i t i o n  
t h r e e .  Relay SW(8A) i s  c losed  i n  s e r i e s  w i t h  r e l a y  INP(bA). 
The c u r r e n t  f low i s  n o t  s u f f i c i e n t  t o  o p e r a t e  r e l a y  INP(8A) . 
Relay SW(8A) o p e r a t e s ,  d i sconnec t s  l ead  TB from lead TC, 
connects  l e a d s  DT and DR t o  l e v e l s  D and E o f  r o t a r y  s w i t c h  
ACC(8A), grounds l e a d  RS, grounds l e a d  MF3 ( t o  3rd FIG lOA), 
grounds l ead  TF, and d i sconnec t s  l e a d  TA3 from lead MFL 
and r e l a y  INP(8A). The T e s t  Desk (H-85297; orEQUIV) p o s i t i o n i s  
now connected t o  an i d l e  TCMF t e s t  c i r c u i t .  

A f t e r  t h e  Opera to r  a t  the  T e s t  Desk has  completed TWF 
s u b s e t  t e s t s ,  a  key (TCMF) a t  the  T e s t  Desk i s  r e s t o r e d ,  
c l o s i n g  r e l a y  INP(8A) by grounding l ead  CHA, and opening 
r e l a y  SW by d i s c o n n e c t i n g  r e l a y  SW from r e l a y  INP(8A). 
Relay SW(8A) r e s t o r e s ,  connects  l ead  TB t o  l e a d  TC, d i s -  
connects  l e a d s  DT and DR from l e v e l s  D and E of  ROT SW 
ACC, d i sconnec t s  ground f r ~ m  h a d s  RS and TF and connects  
t h e  l e v e l  A wiper  o f  r o t a r y  swi tch  ACC(8A) to r e l a y  INP(8A) 





and l ead  M F L  v i a  d iode  CRZ. Relay INP(8A) o p e r a t e s  and 
c l o s e s  t h e  motor magnet of r o t a r y  swi tch  ACC(8A). Motor 
Magnet PCC(8A) o p e r a t e s ,  cocks a d r i v i n g  s p r i n g ,  and . o p e r a t e s  i t s  INT s p r i n g s ,  opening r e l a y  INP(8A). Relay  
INP(8A) r e s t o r e s  and opens motor magnet ACC(8A) . Motor 
magnet ACC(8A) r e s t o r e s  i t s  INT s p r i n g  , c l o s i n g  r e l a y  
INP(8A) . Rotary swi tch  ACC(8A) advsnces i t s  wipers one 
r o t a r y  p o s i t i o n .  Relay INP(8A) o p e r a t e s  and c l o s e s  
motor magnet ACC(8A) . Motor Magnet ACC(8A) o p e r a t e s  i ts  
INT s p r i n g s ,  opening r e l a y  INP(8A). Relay INP(8A) r e -  
s t o r e s  and opens motor ragne t ACC(8A) . Motor magnet ACC 
(8A) r e s t o r e s  i t s  INT s p r i n g s ,  c l o s i n g  r e l a y  IKP(8A) . 
Rota ry  s w i t c h  ACC(8A) ac'.lances i t s  wipers  one r o t a r y  

I 
p o s i t i o n .  This  s e l f  - i n t e r r u p t e d  r o t a r y  s t epp ing  con- 
t i n u e s  u n t i l  the  wipers  of r o t a r y  swi tch  ACC reach the  
hone p o s i t i o n  and r o t a r y  swi tch  ACC o p e r a t e s  i t s  ON s p r i n g s  
p r e v e n t i n g  f u r t h e r  r o t a r y  s t e p p i n g  by t r a n s f e r r i n g  r e s  is- 
t ance  ( r e l a y  INP) b a t t e r y  from l e a d  CHA t o  l ead  MF. The 
TCMF ALLOTTER CIRCUIT i s  now a t  normal. 

I 9.00 BSY LAMr' DIST CKT (FIG 9A) 

When a l l  TCMF TEST RECEIVER ACCESS AND PARTY IDENTITY 
CIRCUITS (FIG 2A) a r e  busy, ground v i a  l ead  BLS c l o s e s  
r e l a y  BL(9A) . Relay aL(9A) o p e r a t e s  and connects  ground 
t o  t e r m i n a l s  3L1-BL6,, l i g h t i n g  a busy lamp a t  each t e s t  
desk  p o s i t i o n .  When one o r  more TCMF TEST RECEIVER ACbESS 
CKTS becomes i d l e ,  ground i s  removed from lead BLS, opening 
r e l a y  BL(9A) . Relay BL(9A) r e s t o r e s  and removes ground 
from t e r m i n a l s  BL1-BL6, e x t i n g u i s h i n g  t h e  busy lamps a t  the 
t e s t  p o s i t i o n s .  

10.00 TCMF TEST DESK ACCESS CIRCUIT (FIG 10A) 

When a TCMF t e s t  desk  s t t e m p t s  t o  access  t h e  TCMF t e s t  
c i r c u i t s ,  ground i s  app l i ed  t o  l e a d  MF(), c l o s i n g  r e l a y  
MF(IOA), a s  a key (TCMF) i s  opera ted  a t  the  t e s t  desk 
p o s i t i o n .  Relay MF(1OA) o p e r a t e s ,  c l o s e s  r e l a y s  MFD(1OA) 
and MFS(1OA) i n  s e r i e s ,  grounds l e a d s  MFS and TA1, conneccs 
t e rmina l  TC1 t o  l e a d  TCO, connects  t e rmina l  RS t o  t e r m i n a l  
RST, connects  t e rmina l  ED t o  t e rmina l  E, connects  t e r m i n s l  
F'D t o  t e rmina l  F, connects  t e r m i n a l  TC t o  t e rmina l  TE, con- 
n e c t s  t e rmina l  TA t o  t e n n i n a l  TD, and d i sconnec t s  t e r m i n a l  
TDO from te rmina l  TDN . Relay MFS(1OA) o p e r a t e s ,  connec t s  
l e a d s  A 0  and A 1  t o  l e a d s  TO and T I ,  r e s p e c t i v e l y ,  and con- 
n e c t s  l e a d s  B l - B @ ,  t o  l e s d s  U1-UO, r e s p e c t i v e l y .  Relay 
MFD(1OA) o p e r a t e s  and connects  l e a d s  1-12 t o  l eads  L1-L12, 
r e s p e c t i v e l y .  The TCMF T e s t  Rece ive r  Output  is  connected 
t o  t h e  TCMF TEST DESK DISPLAY CKT (FIG 6A) and the T e s t  
P o s i t i o n ,  H-85297,or EqUIV, i s  c o ~ n e c t e d  t o  theTCMFTestReceiv 
Access and P a r t y  I l c 3 t i t y  C i r c ~ i r  (FIG 2A). 
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When the  T e s t  Desk Opera t o r  has  f i n i s h e d  TCMF t e s t i n g ,  
a  key (TCMF) a t  the  t e s t  desk  i s  r e s t o r e ? ,  removing . 
ground from te rmina l  MF() opening r e l a y  MF(1OA). Relay 
MF(1OA) r e s t o r e s  , removes ground f r o r  l e a 6 s  MFS and TA1, 
d i s c o n n e c t s  t e rmina l  TC1 from terminL TCO, d i s c o n n e c t s  
t e r m i n a l  RS from t e r m i n a l  RST, d i sconnec t s  t e rmina l  ED 
from te rmina l  E, d i s c o n n e c t s  t e rmina l  FD from te rmina l  F, 
d i s c o n n e c t s  t e rmina l  TC from te rmina l  TE, d i s c o n n e c t s  
t e r m i n a l  TA from te rmina l  TD, connects  ter ininal  TDO t o  
t e r m i n a l  TDN, and opens r e l a y s  MFS(1OA) and MF'D(1OA) . 
Relay MFS(1OA) r e s t o r e s ,  d i s c o n n e c t s  l eads  A 0  and A 1  from 
l e a d s  TO and T1, r e s p e c t i v e l y ,  and d i sconnec t s  l e a d s  B1- 
BO from l e a d s  U1-UO, r e s p e c t i v e l y .  Relay MFD(1OA) r e s t o r e s  
and d i sconnec t s  l e a d s  1-12 from l e a d s  Ll-Ll2,  r e s p e c t i v e l y .  

11.00 Access by #~EAX S e l e c t o r  Group Matr ix  O u t l e t  
(FIG 1 1 A  Used) 

NOTE: I n  t h i s  s e c t i o n , p a r e n t h e s i s  a f t e r  a l e a d  d e s i g n a t i o n  
i n d i c a t e s  the  cerminal  f o r  the  lead  [ i . e .  l ead  ST(ST) 
r e f e r s  t o  l e a d  ST ( t e r m i n a l  ST) 1 

11.01 S e i z u r e  (Normally Operated:  ON s p r i n g s  o f  r o t a r y  
Switch RS) 

T h i s  c i r c u i t  i s  ar ranged t o  o p e r a t e  i n  conjunct ion  with a 
# ~ E A X  O f f i c e  and i s  accessed v i a  a  FAX S e l e c t o r  Group 
Mat r ix  t o  SXS Trunk I n t e r f a c e  C i r c u i t  h-840227-A ( o r  
EQUIV.). Res i s t ance  b a t t e r y  connected t o  l ead  IT(C) 
v i a  C i r c u i t  H-840227-A marks t h i s  c i r c u i t  i d l e  t o  the  
EAX S e l e c t o r  Group Mat r ix .  Upon s e i z u r e ,  ground i s  con- 
nec ted  t o  l ead  S and a  loop  i s  c losed  betzeen l e a d s  
T(+) and R ( - )  . C i r c u i t  H-840227-A removes r e s i s t a n c e  
b a t t e r y  from lead IT(C), r e t u r n s  r e s i s t a n c e  ground t o  
l e a d  H(H), and extends  t h e  loop a c r o s s  leeds  T1 and R1 
c l o s i n g  # 1  and #2A(llA) i n  s e r i e s  v i a  l eads  FB and FG. 
Relay  A(11A) o p e r a t e s ,  c l o s e s  r e l a y  B(ll.4) , and grounds 
l e a d  A(A) v i a  diode CR4 t o  hold  c i r c u i t  H-840227-A oper-  
a t e d  and mark t h i s  c i r c u i t  busy. Relay E(11A) o p e r a t e s ,  
grounds lead  CH3, c l o s e s  #2C, connects  l e sds  SQ1 and 60 
(TO FIG 2P WHEN PROVIDED) t o  l e a d s  SQ and CON (TO TEST 
REC ti-850679-A o r  EQUIV, o r  FIG 7A WHEN PXOVIDFD), r e spec -  
t i v e l y ,  and grounds l ead  BY (STRAP "C" PROVIDED, See 
NOTE 69; H-850678-A) . Relay C(11A) opers  t e s  . Depending 
on the  type of  t e s t  c a l l  (TCMF o r  D i a l  Pulse)  the  c i r c u i t  
o p e r a t i o n  cont inues  a s  d e s c r i b e d  i n  Sec t ions  11.01.1 o r  
11.01.2. / . 94 

, t 

11.01.1 D i a l  Pu l se  T e s t  C a l l  (Operated: Relays  A ,  B, C,  
=ON s p r i n g 7  I ,  1 1  

$1, , 
The type of s u b s e t  t e s t  t h a t  is  requ i red  i s  d e t e b i n e d  by a  
d i a l e d  d i g i t  (See NOTE 52;  H-850678-A). r /  ; , ; ! I (  

I 

,1 
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ONE CKT ( F I G  2A)  BECOMES 
I D L E  (GROUND O F F  LEAD BLS) 

I GROUND REMOVED FROM 

I TERMINALS BL1 - BL6 

CIRCUIT  AT SORMAL 

F I G  SC-L2 
TCMF T E S T  DESK ACCESS ( F I G  1 0 A  USED) 

TESTMA?l OPERATES TCMF KEY - -10.00 
LFAD MF GROUNDED F(1OA) 

CONNECTS LEADS 1 - 1 2  TO' CON~U'ECTS LEADS A 0  & A 1  
LEADS ~ 1 - 1 3 1 2 ,  RESP  I TO LEADS TO & TI. RESP  & 

I COh'ECTS LEADS BI - BO 
I TO LEADS U 1  - UO, RESP  
I 

TESTMAN RESTORES TCMF KEY, 
GROUhP REMOVED FROM LEAD MF F(1OA) 

DISCONNECTS LEADS 1-12! DISCONNECTS LEADS A 0  & A 1  
FROM LEADS ~ 1 - L ~ ~ , R E S P '  FROM LEADS TO & T I ,  RESP  & 

I D I  ;CONNECTS LEADS B 1 - 5 0  
I FROM LEADS U1-GO, RESP  . 
I 
I 
1 

CIRCUIT  AT NORMAL 
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B On t h e  f i r s t  d i a l  p u l s e ,  the  loop v i a  l e a d s  T(+) and R(-) 
is  opened, opening Ij1 and lk2A. Relay A (11A) r e s t o r e s  , opens 

g r e l a y  B( l lA) ,  and c l o s e s  i l C  and magnet RS i n  s e r i e s .  Relay 

Q 
I 
a3 
b 
9 
0 
~n 
a3 

il - 

B(1LA) remains opera ted  d u r i n g  d i a l  ing due t o  i t s  slow-to-  
r e l e a s e  c h a r a c t e r i s t i c s .  Rotary s w ~ t c h  RS o p e r a t e s  and 
o p e r a t e s  i t s  INT s p r i n g s .  

P t  t h e  end of  the  f i r s t  p u l s e ,  t h e  loop v i a  l e a d s  T(+) 
and R(- )  i s  c losed ,  c l o s i n g  111 and $2A(llA) i n  s e r i e s  
v i a  l e a d s  FB and FG. Relay  A(l1A) o p e r a t e s ,  c l 3 s e s  R'llA) 
and opens #lC and magnet RS(11A) i n  s e r i e s .  Rotary  swi tch  
RS(11A) r e s t o r e s ,  s t e p s  i t s  wipers one s t e p  t o  t h e i r  f i r s t  
bank c o n t a c t s ,  r e s t o r e s  i t s  ON s p r i n g s ,  opening 92C and 
r e s t o r e s  i t s  INT s p r i n g s .  The n e x t  d i a l  pu l se  ( i f  any) 
opens the  loop v i a  l e a d s  T(+) and R(-) and r e l a y  A(11A) 
and magnet RS(11A) fo l low the  pu l ses  a s  j u s t  d e s c r i b e d .  

A t  t h e  end o f  the  d i g i t ,  t h e  loop v i a  l e a d s  T(+) and R(-) 
i s  c l o s e d ,  c l o s i n g  i!l and #2A(llA) i n  s e r i e s  v i a  l e a d s  
FB and FG. Relzy A(11A) o p e r a t e s ,  c l o s e s  B(11A) and 
oT=ns #LC and magnet RS(1ZA) i n  s e r i e s .  Rotary  s w i t c h  
RS(1lA) r e s t o r e s  and s t ep ;  i t s  wipers  t o  ihe d i a l e d  
bank c o n t a c t s .  A f t e r  i t s  s low- to - re lease  i n t e r v a l ,  r e l a y  

. C(11A) r e s t o r e s  and c l o s e s  r e l a y  DC(11A) v i a  LEV G wiper  
of r o t a r y  swi tch  RS(11A) (See KOTE 52; H-850678-A) and 
t e r m i n a l  DC. Relay DC(1lA) o p e r a t e s ,  t r a n s f e r s  l e a d s  T(+) 
and R(-) from r e s i s t a n c e  (ik2A) ground and r e s i s t a n c e  (#lA) 
b a t t e r y  t o  i e a d s  "+"(D+) and "-"(D-) (TO FIG 3A, o r  
H-85175 o r  EQUIV) , r e s p e c t i v e l y ,  opening r e l a y  A(11A) and 
s e i z i n g  FIG 3A (See S e c t i o n  3.00),  and t r a n s f e r s  l e a d  C(C1) 
from r e s i s t a n c e  (IklBSD) b a t t e r y  t o  ground. Relay A (11A) 
r e s t o r e s  and opens r e l a y  E(11A). A f t e r  i t s  slow-to-  r e -  
l e a s e  i n t e r v a l ,  r e l a y  B(11A) r e s t o r e s ,  removes ground from 
l e a d  CH3, d i sconnec t s  l e a d s  SQl and CO ( t o  FIG 2A when 
provided) from l e a d s  SQ and CON (TO TEST REC H-850679-A o r  
EQUIV o r  FIG 7A WHEN PROVIDED), r e s p e c t i v e l y ,  snd reaoves  
ground from the  LEV G wiper  of  r o t a r y  swi tch  RS(11A) . Re- 
l a y  DC(11A) i s  held  opera ted  v i a  ground on l ead  C(C1) 
(To FIG 3A, o r  H-85175 o r  EQUIV) 

11.01.2 TCMF T e s t  C a l l  (Operated: Relays  A ,  B and C) 

As t h e  c o r r e c t  t e s t  d i g i t  ( t o  choose t h e  TCMF T e s t )  i s  
r e c e i v e d  from the  p reced ing  c i r c u i t s  v i a  l e a d s  T(+) and 
R(-) , r e l a y  A(l1A) and r o t a r y  swi tch  RS(11A) f o l l o w  the  
p u l s e s  a s  desc r ibed  i n  S e c t i o n  11.01.1 and the  o p e r a t i o n  
c o n t i n u e s  u n t i l  RS(11A) r e s t o r e s  and s t e p s  i t s  wiper s  t o  
the c o r r e c t  l e v e l  f o r  a TCMF c a l l .  A f t e r  i t s  s low-to-  
r e l e a s e  i n t e r v a l ,  r e l a y  C(11A) r e s t o r e s  and c l o s e s  rela:. 
TC(11A) v i a  the  LEV G wiper  o f  r o t a r y  swi tch  RS ( s e e  NOTE 
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F I G  SC-$3 
(ACCESS BY C I R C U I T  FIGURE 1 1 A )  

LOOP CLOSED ACROSS 
LEADS T(+) 6 R (-1 AND I 
LEAD S GROUh4DED m U F ' E R V I S O R Y  SIGNALS GIVEN 

& LOOP EXTENDED TO TRK V I A  
INTERFACE 

A(11A)  r 
GROUNDS LEAD A TO 

HOLD INTERFACE 
B(11A) 

C(11A)  
1 

TCMF CALL GROUNDS LEADS CH3 & BY & 

I CONNECTS LEADS S Q 1  & CO 
TO LEADS S Q  & CON (RESTEC.)  

TO S C - 4 5  TO S C - 4 4  

F I G  SC-44  
D I A L  PULSE T E S T  CALL 

LOOP O P n ' m  11.01.1 

R S ( l l A ) *  

EACH SUCCEEDISG D I G I T  I 

I 
NO FURTHER D I G I T J  (RS  REACHES LEVEL FOR 

I D I A L  PULSE T E S T  CALL) 

S E I Z E  F I G  3 A  A ( 1 1 A )  
( D I A L  SPEED T S T  CKT) 

TO SC-12 
RFEIOVES GRD FROM LEAD 
CH3 & LEV G WIPER & D I S -  
WNNECTS LEADS S Q 1  & CO 

1 FROM LEADS SQ & CON (RESPEC.)  

v 
maw) 

*INDICATES 
ROTARY SGXTCH 



52 ; H-833578-A) and t e rmina l  TC. Relay TC(11A) o p e r a t e s ,  
removes t:le l i n e  t e rmina t ion  r e s i s t a n c e  ( r e s i s t o r  R1)  frurtl 

from t h e  succeeding equipment (v,a c i r c u i t  H-840227-A) t o  
l e a d s  T(T) and R(R) (To FIG 2A), r e s p e c t i v e l y ,  d i s c o n n ~ c t s  
l e a d  TD from l e a d  TD1, t r a n s f e r s  ground from lead C H I  t o  
l e a d  LG1 c l o s i n g  r e l a y  TCS(11A) v i a  l ead  TCS and t h e r m i s t o r  
TR1 (end FIG Z A ) ,  connects  leads  D R 1  and D A 1  to  l e a d s  DR 
and DA,  r e s p e c t i v e l y  ( t o  provide d i a l  tone) ,  connects l e a d s  
R1 throug3 R6 t o  t e rmina l s  N10 through N16 (v ia  the  LEV A 
through LSV F wipers  of  r o t a r y  s w i t c h  RS(11A) an3 FIG ZA), 
r e s p e c t i v e l y  (See NOTE 51; H-850678-A), and t r a n s f e r s  l ead  
BY from grourd t o  lead I P .  

a c r o s s  le3ds T(T) and R ( R ) .  connects  l e a d s  T(+) and R(-1 

A f t e r  i t s  slow-to-opera t e  i n t e r v a l ,  provided by t h e r m i s t o r  
TR1, rela:; TCS(11A) o p e r a t e s  t o  i t s  "X" c o n t a c t s ,  o p e r a t e s  
completel?, and grounds lead TC1, t o  s e i z e  FIG 2A ( t h e  
TCMF T e s t  Rece ive r  Access and P a r t y  I d e n t i t y  C i r c u i t ) .  
The c i r c u i t  o p e r a t i o n  cont inues  a s  desc r ibed  i n  S e c t i o n  
2 .oo 
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