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CIRCUIT EXPLANATION 

LINEFINDER TEST CIRCUIT 
FOR 

SWITCH TEST STAND 
H-85289 

(VJxitteu specifically for circuit issue 9  JC 

b u t  may also apply to lzter issues. Refer 
io I3 print ior appropriate E issue numl~er.) 

Noc updated  f o r  NAFM f i g u r e s .  

FEATURES 

Provides  means f o r  t e s t  o f  v e r t i c a l  o r  r o t a r y  
s t:pping 

( b )  P rov ides  means f o r  t e s t i n g  e i t h e r  loop  o r  
b a t t e r y  a c c e s s  

(c)  P rov ides  means f o r  t e s t i n g  100 o r  200 l i n e  
L ine  F i n d e r s  

( d )  P rov ides  means f o r  t e s t i n g  t h e  numerous 
c o n t i n u i t y  checks  v i a  l e a d s  t o  t h e  a s s o -  
c i a  t e d  j a c k s  i n  t h e  L i n e  F i n d e r  

Rote :  I f  no s p e c i a l  l i n e ,  bank o r  normal p o s t  s p r i n g  
i s  i n d i c a t e d  a f t e r  e a c h  T e s t  No (X) , t han  no l i m i t a -  
t i o n s  a r e  a p  l i c a b l e ;  however when s o  i n d i c a t e d ,  a s  
T c s t  No (X) f200 l i n e s ] ,  t h e n  T e s t  (X) i s  o n l y  a p p l i c a b l e  
t o  200 l i n e  L ine  F i n d e r s .  
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C I R C U I T  CPERAT ION 

The S w i t c h  T e s t  S t a n d  i s  p r e p a r e d  f o r  t e s t i n g  by con- 
n e c t i n g  exchange b a t t e r y  and ground t o  t h e  e x t e r n a l  
b i n d i n g  p o s t s  BAT. and GRD.  

A .  FIGS 1, 2 ,  and 3 (NAFM) -- 
TEST XO. 1: J a c k i n g  t h e  f i n d e r  i n t o  t h e  s w i t c h  t e s t  ---- 
s t a n d  l i g h t s  t h e  ATE lamp, i n d i c a t i n g  c i r c u i t  con-  
t i n u i t y  w i t h i n  t h e  f i n d e r  from s w i t c h  j a c k  t e r m i n a l  
1 3  t h r o ~ q , l i  c o n t a c t s  o f  t h e  V.O.N.  s p r i n g s ,  BVSY KEY, 
r e l d y  B, and  r e l a y  A .  

TEST XO. 2 :  O p e r a t i n g  t h e  f i n d e r  busy  k e y  momentar i ly  
c r z n s f e r s  g r o u , ~ d  rrom s w i t c h  i a c k  t e r m i n a l  1 3  t o  

-2 

s w i t c h  j a c k  t e r m i n a l  9 ,  e x t i n g u i s h i n g  t h e  ATB lamp 
and  l i g h t i n g  t h e  GUARD lamp. T h i s  checks  t h e  b r e a k -  
make s p r i n g  combina t ion  o f  t h e  busy key .  

TEST S O .  -- 3: - R a i s i n g  t h e  s w i t c h  s h a f t  opens  t h e  ground 
c i r c u i t  t~ s w i t c h  j a c k  t e r m i n a l  1 3  and  laces ground 
on s w i t c h  j a c k  t e r m i n a l  9 ,  e x t i n g u i s h i n g  t h e  ATB 
1an:p a o d  l i g l - ~ t i n g  t h e  GUARD lamp. T h i s  c h e c k s  b r e a k  
and icake c o n t a c t s  o f  t h e  V . O . N .  s p r i n g s .  

TEST KO. 4 :  O p e r a t i n g  t h e  RELAY D k e y  p l a c e s  ground 
on s w i t c h  j a c k  t e r m i n a l  3.  I n  l i n e f i n d e r  75311, 
o r  e q u i v a l e n t ,  g roucd  a t  s w i t c h  j a c k  t e r m i n a l  3 
c a u s e s  r e l a y  A t o  o p e r a t e .  Re lay  A i n  o p e r a t i n g  
t r a n s f e r s  ground from s w i t c h  j a c k  t e r m i n a l  1 3  t o  
s w i t c h  j a c k  t e r m i n a l  9 ,  e x t i n g u i s h i n g  t h e  ATB lamp 
and l i g h t i n g  t h e  GUARD lamp. T h i s  c h e c k s  t h e  c i r c u i t  
c o n t i n u i t y  from s w i t c h  j a c k  t e r m i n a l  3  t h r o u g h  con-  
t a c t s  o f  t h e  V . O . N .  s p r i n g s ,  r e l a y  B ,  and  r e l a y  D ,  
and  th rough  t h s  ill w ind ing  o f  r e l a y  A .  

I n  o t h e r  l i n e f i n d e r s  s u c h  a s  H-35738, o r  e q u i v a l e n t ,  
g round a t  s w i t c h  j a c k  t e r m i n a l  3  i s  ex tended  t h r o u g h  
t h e  f i n d e r  t o  s w i t c h  j a c k  t e r m i n a l  9 w i t h o u t  t h e  
i n t e r m e d i a t e  o p e r a t i o n  o f  a  r e l a y .  I n  t h e s e  f i n d e r s  
t h e  GUARD lamp l i g h t s ,  b u t  t h e  ATB lamp w i l l  r emain  
l i t ,  i n  r e s p o n s e  t o  t h e  o p e r a t i c n  o f  t h e  RELAY D 
lcey. C o n t a c t s  checked  a r e  s i m i l a r  t o  t h o s e  d e s c r i b e d  
i n  t h e  p r e c e d i n g  p a r a g r a p h .  
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TEST N 3 .  5:  Opera t ing  t h e  START key p l a c e s  ground on - 
switch jack t e r m i n a l  8,  c l o s i n g  t h e  c i r c u i t  t o  r e l a y  
I3 i n  t h e  f i n d e r .  Relay  B o p e r a t e s ,  t r a n s f e r s  %round 
from s w i t c h  j ack  t e r m i n a l  13  t o  s w i t c h  j a c k  t e r m i n a l  
3 ,  e x t i n g u i  sh ine  t h e  .4TB lamp and l i g h t i n g  t h e  C GRI). 
l a v p ,  and  c l o s e s  a h i g h  r e s i s t a n c e  c i r c u i t  t o  t h e  
SET,. SEIZE 1-amp from s w i t c h  jack  t e r m i n a l  2 ,  t h rough  
c o n t a c t s  o f  r e l a y  B , t h rough  t h e  i / 2  non- induc t ive  
winding of  r e l a y  D ,  t o  s w i t c h  j a c k  t e r m i n a l  1. 

'TEST NO. 6 :  Touching t h e  ba t t e ry -connec ted  t e s t  
prod t o  t11c VERTICAL wiper  and t o  each C wipe r  l i g h t s  
t h e  t e s t  l?mp, i n d i c a t i n g  c o n t i n u i t y  from each  o f  
L L L I C S L ~  I- v ~ i l ) e ~ s  c i~ rough  c o n t a c t s  o f  r e l a y  B t o  s w i t c h  
j a c k  t e r m i n a l s  1 9 ,  5 ,  and 15,  r e s p e c t i v e l y .  

TEST NO. 7 :  Cperd t ing  t h e  VERT. INT. key c l o s e s  t h e  ---- 
c i r c u i t  t o  i 7 S .  Kclay VS o p e r a t e s  and c l o s e s  c i r c u i t s  
( a f t e r  t h e  r c l c a s e  o f  t h e  VERT. INT. key which shou ld  
be  h e l d  o p e r a t e d  on ly  momentari ly)  o v e r  s w i t c h  j a c k  
t e r m i n a l s  4 and 14 ( l e a d s  VERT. and INT.) t o  s t e p  
the s w i t c h  VI r t i c a l l y  under  c o n t r o l  o f  t h e  VERT. 
magnet i n  t h e  l i n d e r  and INT. r e l a y  i n  t h e  s w i t c h  
t c s t  s t a ~ - , d .  ( F i g .  2 o r  F i g .  3 on H-85289 w i l l  be 
s e l e c t e d  i n  accordance  w i t h  t h e  REMARKS i n  TABLE A 
on c h a t  c i r c u i t  d r a v i n g . )  The s l o w - t o - r e l e a s e  t ime 
o f  r e l a y  VS a l l o w s  t h e  s w i t c h  t o  t a k e  f i v e  o r  more 
v e r t i c a l  s t e p s  b e f o r e  V S  r e s t o r e s  and opens t h e  
s t e p p i n g  c i r c u i t s .  I n  checking t h e  v e r t i c a l  s t e p p i n g  
speed ,  t h e  r e p a i r m a n ' s  judgment o f  smooth o p e r a t i o n  
i s  r e l i e d  upon. C o n t a c t s  checked by t h i s  t e s t  a r e  
t h e  i n t e r r u p t e r  s p r i n g s  on bo th  t h e  VERT. and ROT. 
magnets and two s e t s  o f  make c o n t a c t s  on r e l a y  B. 

TEST NO. 8: Opera t ing  t h e  RELAY A key opens t h e  
c i r c u t t  t o  t h e  C GRD. lamp, e x t i n g u i s h i n g  t h i s  lamp, 
a n d  p l a c e s  ground on s w i t c h  jack  t e r m i n a l  18 ,  c l o s i n g  
a  c i r c u i t  t o  t h e  #I  winding of  r e l a y  A .  Relay A 
o p e r a t e s  and p l a c e s  ground on s w i t c h  j ack  t e r m i n a l  
9 ,  l i g h t i n g  t h e  GUARD lamp. 

TEST NO. 9:  Opera t ing  t h e  RELAY D key p l a c e s  ground 
on s w i t c h  j ack  t e r m i n a l  1 7 ,  b u t  r e l a y  D i n  t h e  f i n d e r  
does  n o t  o p e r a t e  because t h e  c i r c u i t  t o  i t s  #1 winding 
h a s  been opened by a s e t  o f  bredk s p r i n g s  a t  r e l a y  A .  
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T h i s  t e s t  v e r i f i . c s  t h a t  t h e s e  break s p r i n g s  a r e  open 
w i t h  r e l a y  A o p e r a t e d .  

TEST NO. 10: O p e r a t i n g  t h e  ROT. INT. key ex tends  
ground from t h e  i n t e r r u ~ t e r  s ~ r i n n s  i n  t h e  f i n d e r .  - 
o v e r  s w i t c h  jack t e r m i n a l  1 4 , -  t o  F e l a y  INT. ( F i g .  ' 2  
on 11-85289).- Relay INT. ( ~ i ~ .  2 o n l y )  o p e r a t e s ,  
and t h e  f i n d e r  r-~ould s t e p  r o t a r y ,  because o f  t h e  
p r e s e n c e  o f  ground on s w i t c h  j a c k t e r m i n a l  1 0 ,  (F ig .  2 
o r  F i g .  3) e x c e p t  f o r  t h e  f a c t  t h a t  t h e  o p e r a t e d  
r e l a y  A i n  t h e  f i n d e r  h a s  opened t h e  c i r c u i t  t o  t h e  
ROT. magnet.  T h i s  t e s t  v e r i f i e s  t h a t  t h e s e  break 
s p r i n g s  a r e  open w i t h  r e l a y  A o p e r a t e d .  

TEST NO. 11: R c s t o r i r g  t h e  START key removes t h e  
m - l ~ s w i t c h  j a c k  t e r m i n a l  8 which o p e r a t e d  
r e l a y  B i l l  t h e  f i n d e r .  Relay B r e s t o r e s  and opens 
t h e  c i r c u i t  t o  t h e  SEL. SEIZE  lamp. Relay A remains 
r p e r a t e d ,  i n d i c a t i n g  t h a t  i t s  l o c k i n g  c i r c u i t  t o  s w i t c h  
jack t e r m i n a l  3 i s  c l o s e d .  

S T  0 2  S h o r t i n g  t h e  upper  l i n e  w i p e r s  l i g h t s  - .----- 
the  SEL,. S E I Z E  lamp, i n d i c a t i n g  c o n t i n u i t y  from s w i t c h  
jack t e r m i n a l s  1 and 2 th rough  two s e t s  o f  make con- 
t a c t s  on r e l a y  A i n  t h e  f i n d e r .  

TEST NO. 13: Touching t h e  b a t t e r y - c o n n e c t e d  t e s t  
lamp p rod  t o  t h e  upper  C wipe r  l i g h t s  t h e  t e s t  larnp. 
Ground p l a c e d  on s w i t c h  jack  t e r m i n a l  3 by t h e  oper -  
a t e d  REIAY A key t o  h o l d  r e l a y  A o p e r a t e d  i n  t h e  
f i n d e r  i s  extended th rough  two s e t s  o f  make c o n t a c t s  
cn r e l a y  A t o  t h e  upper  C w i p e r ,  t h e r e b y  comple t ing  
t h e  c i r c u i t  t o  t h e  t e s t  lamp. 

TEST NO. 14:  R e s t o r i n g  t h e  RELAY A key removes h o l d -  
i n g  ground f o r  r e l a v  A i n  t h e  f i n d e r .  Relay A r e -  " "  
s t o r e s  and c l o s e s  g;ound t o  t h e  f i n d e r  RLS . -magnet .  
Nagnet RLS. o p e r a t e s  and r e l e a s e s  t h e  f i n d e r .  When 
t h e  V . O . N .  s p r i n g s  r e s t o r e ,  t h e  RLS. magnet i s  opened, 
ground i s  removed from s w i t c h  j ack  t e r m i n a l  9 ,  and 
ground i s  p laced  on s w i t c h  j ack  t e r m i n a l  13.  The 
GUARD lamp goes d a r k ,  and t h e  ATB lamp l i g h t s .  T h i s  
t e s t  a s s u r e s  t h e  r e l e a s e  o f  r e l a y  A i n  p r e p a r a t i o n  - - 

f o r  succeed ing  t e s t s .  
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TEST NO. 15: Th i s  t e s t  i s  a  r e p e t i t i o n  of  t e s t s  5 
A 

and 7 ;  o p e r a t i o n s  a r e  a s  p r e v i o u s l y  d e s c r i b e d .  

TEST NO. 16:  Opera t ing  t h e  RELAY D key opens t h e  ----- 
c i r c u i t  t o  t h e  C GRD. lamp, e x t i n g u i s h i n g  t h i s  lamp, 
and p l a c e s  ground c)n s w i t c h  jack  t e r m i n a l  17 ,  thereby 
c l o s i n g  a  c i r c u i t  t o  r e l a y  D i n  t h e  f i n d e r .  Relay 
D o p e r a t e s  and p l a c e s  ground on s w i t c h  j ack  t e r m i n a l  
9 ,  l i g h t i n g  the GUARD lamp. 

TEST NO. 17:  Opera t ing  t h e  RELAY A key p l a c e s  ground ----- 
on s w i t c h  jack  t e r m i n a l  1 8 ,  bu t  r e l a y  A i n  t h e  f i n d e r  
does  n o t  o p e r a t e  because  a  s e t  of break c o n t a c t s  on 
t h e  o p e r a t e d  r e l a y  D have opened t h e  c i r c u i t  t o  {/LA. 

TEST NO. 18:  Th i s  t e s t  i s  t h e  same a s  t e s t  10  excep t  -- 
t h a t  brcak s p r i n g s  on r e l a y  D i n s t e a d  o f  r e l a y  A 
now open t h e  c i r c u i t  t o  t h e  ROT. magnet. 

TEST NO. 19:  Th i s  t e s t  i s  t h e  same a s  t e s t  11 ex- ---- 
c c p t  t h a t  r e l a y  P i n s t e a d  of  r e l a y  A remains o p e r a t e d .  

TEST KO.  20 :  - S h o r t i n g  t h e  lower l i n e  w i p e r s  l i g h t s  
t h e  SEL. S E I Z E  lamp, i n d i c a t i n g  c o n t i n u i t y  from s w i t c h  
j z c k  t e r m i n a l s  1 and 2 through two s e t s  o f  make con- 
t a c t s  on r e l a y  D i n  t h e  f i n d e r .  

TEST NO. 21: Touching t h e  ba t t e ry -connec ted  t e s t  
l a m i p r o d  t h e  l o d e r  C w i ~ e r  l i g h t s  t h e  t e s t   lam^. 
~ r o h d  p laced  on s w i t c h  j a c k  t e r m i n a l  3 by t h e  ope;- 
a t c d  REIAY D key t o  ho ld  r e l a y  D o p e r a t e d  i n  t h e  
f i n d e r  i s  extended through two s e t s  o f  make c o n t a c t s  
on r e l a y  D t o  t h e  lower C w i p e r ,  t h e r e b y  comple t ing  
t h e  c i r c u i t  t o  t h e  t e s t  lamp. 

TEST NO. 2 2 :  S h o r t i n g  t h e  LOWER BANK TEST J A C K  on 
t h e  i i n t f e r l i g h t s  t h e  LBL  lam^. i n d i c a t i n g  c i r c u i t  
c o n t i n u i t y  w i t h i n  t h e  f i n d e r  ?;om s w i t c h  j a c k  term- 
i n a l  16 through c o n t a c t s  o f  t h e  lower bank t e s t  j a c k ,  
r e l a y  D ,  t h e  V . O . N .  s p r i n g s ,  busy key ,  r e l a y  B ,  and 
r e l a y  A .  

TEST NO. 2 3 :  This  t e s t  i s  t h e  same a s  t e s t  14 ex- 
c e p t  t h a t  r e l a y  D now performs t h e  f u n c t i o n s  d e s c r i b -  
ed f o r  r e l a y  A .  

->-.a -rt..- 

DRAWltiG KO. 

- -- .I-,"-CQlp KUE I E- 85289 
f M2(U lII/(o 
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TEST NO. 24:  This  t e s t  i s  a  r e p e t i t i o n  of  t e s t s  5 
and 7 ;  o p e r a t i o n s  a r e  as p r e v i o u s l y  d e s c r i b e d .  

TEST NO. 25: Opera t ing  t h e  ROT. INT. key c l o s e s  
c i r c u i t s  over  s w i t c h  j a c k  t e r m i n a l s  10 and 14 ( l e a d s  
ROT. and INT.) t o  s t e p  t h e  s w i t c h  r o t a r y  under  c o n t r o l  
o f  t h e  ROT. magnet i n  t h e  f i n d e r  and t h e  INT. r e l a y  
i n  t h e  s w i t c h  t e s t  s t a n d .  On t h e  e l e v e n t h  r o t a r y  
s t e p  t h e  cam s p r i n g s  i n  t h e  f i n d e r  o p e r a t e  and e i t h e r  
p l a c e  b ~ q t t e r y  on t h e  TEST 1 l e a d  (F ig .  2 u s e d ) ,  o r  
p l a c e  ground on t h e  GUAKD l e a d  (F ig .  3 used) .  I n  
e i t h e r  c a s e ,  t h e  STP r e l a y  o p e r a t e s  and opens t h e  
s t e p p i n g  c i r c u i t  t o  t h e  ROT. magnet, s t o p p i n g  t h e  
s w i t c h  a t  t h e  e l e v e n t h  s t e p ;  and ,  i n  t h e  l a t t e r  c a s e ,  
l i g h t s  t h e  GUARD lamp. 

TEST NO. 26: With t h e  START and ROT. INT. keys  --- 
r e s t o r e d .  ~ r o u n d  i s  removed from s w i t c h  i ack  t e r m i n a l  
8 ,  open ingu the  c i r c u i t  t o  r e l a y  B i n  t h e d f i n d e r .  
Kelay R r e s t o r e d ,  c l o s e s  t h e  c i r c u i t  t o  t h e  RLS. 
magnet, and c l o s e s  ground through t h e  V . O . N .  s p r i n g s  
t o  s ~ f i i t c h  jack t e r m i n a l  9. The s w i t c h  r e l e a s e s  and,  
a f t c r  t h e  V . O . N .  s p r i n g s  r e s t o r e ,  t h e  GUARD lamp 
goes da rk  and t h e  ATB lamp l i g h t s .  

VERT.  MAC. and ROT. MAG. keys  a r e  used t o  s t e p  t h e  - 
s w i t c h  manually t o  any d e s i r e d  p o s i t i o n .  Each opera-  
t i o n  of  t h e s e  keys  p l a c e s  grounh on s w i t c h  jack ierrn- 
i n a l s  4 o r  10 s t e p p i n g  t h e  s w i t c h  one s t e p  v e r t i c a l l y  
o r  r o t a r y .  

Lamp EC i s  provided t o  check NORMAL POST s p r i n g  opera-  
t l o n  on l i n e  f i n d e r s  a r ranged  f o r  d i s c r i m i n a t i n g  s e r -  
v i c e  marking i n  accordance  w i t h  NOTE 2 on H-85289. 

Binding P o s t s  a r e  p rov ided  on l e a d s  ex tend ing  t o  s w i t c h  
magnets ; l i e l a y s  f o r  conven ien t  u s e  of  c u r r e n t  flow 
t e s t  s e t  o r  r e s i s t a n c e  box f o r  ad jus tment  purposes .  

B. T e s t  Procedure  1 - FIG 4A ( s e e  NOTES 2 & 4;  
H-85289) 

1. T e s t  No. 1 

The Testman connec t s  t h e  j a c k s  o f  t h e  L ine  F i n d e r  
i n t o  t h e  Switch  T e s t  Stand S h e l f  J a c k s ,  l i g h t i n g  

smtelco


smtelco


smtelco


smtelco




lamp ATB & LBL t o  i n d i c a t e  t h e  L i c e  Z inder  i s  i n  
it.s normal s t a t e .  

2. - T e s t  No. 2 (Opera ted:  Lamp ATB & LBL) 

The Testman o p e r a t e s  t h e  busy key i n  t h e  L ine  F i n d e r ,  
e x t i n g u i s h i n g  lamp ATB & LBL and 1j .ght ing  lamp GUARD 
v i a  l e a d  GUARD. T h i s  i n d i c a t e s  t h e  p r o p e r  o p e r a t i o n  
o f  t h e  busy key.  

3 
J .  - T e s t  No. 3 (Opera ted:  Lamp GUARD) 

The busy key o f  t h e  L ine  F i n d e r  i s  r e s t o r e d ,  l i g h t i n g  
l a ~ p  ATH & LEL and e x t i n g u i s h i n g  lamp GUARD; t h e  
Testman r a i s e s  t h e  s w i t c h  s h a f t  t o  r e s t o r e  t h e  VON 
s p r i n g s ,  which upon r e s t o r i n g ,  e x t i n g u i s h  lamp ATB & 
LRL and  l i g h t s  lamp GUARD. Th i s  i s  an i n d i c a t i o n  o f  
t h e  p r o p e r  o p e r a t i o n  o f  t h e  VON s p r i n g s .  The s w i t c h  
s h a f t  i s  retrurned t o  normal,  o p e r a t i n g  t h e  VON s p r i n g s ,  
which upon o p e r a t i n g ,  e x t i n g u i s h  lamp GUARD and l i g h t s  
l amp  ATU & LBT.. 

4 .  T e s t  No. 4 (Operated:  Lamp ATB & LBL) ( s e e  
NOTE 1; H-85289) 

The Testmnn momentari ly o p e r a t e s  key RLY LB, t r a n s -  
f e r r i n g  l e a d  C froin r e s i s t a n c e  (lamp C GRD) b a t t e r y  
t o  ground,  c l o s i n g  a n  a s s o c i a t e d  r e l a y  i n  t h e  L ine  
F i n d e r ,  which upon o p e r a t i n g ,  l i g h t s  lamp GUARD, 
and e x t i n g u i s h e s  lamp ATB & LBL. I n  a d d i t i o n ,  on 
c e r t a i n  L ine  F i n d e r s  ( s e e  NOTE 1; H-85289), lamp 
EXT GUARD i s  lit v i a  l e a d  FBG when key RLY LB i s  
opera t e d .  

When key RLY LB i s  r e s t o r e d ,  ground i s  removed from 
l e a d  C ,  opening an  a s s o c i a t e d  r e l a y ,  which upon r e -  
s t o r i n g ,  e x t i n g u i s h e s  lamp GUARD (and lamp EXT GUARD 
i? l i t )  and l i g h t s  lamp ATB & LBL. 

5 .  T e s t  No. 5 (Opera ted:  Lamp ATB & LBL) 

The Testman o p e r a t e s  key START t o  e i t h e r  t h e  BAT 
SEIZE o r  LOOP SEIZE p o s i t i o n  (depending on s e i z u r e  
o f  succeed ing  equipment;  s e e  NOTE 5 ;  H-85289). 



\,!hen t h e  L i n e  F i n d e r  i s  wired  f o r  ba:tery s e i z u r e ,  
key START i s  o p e r a t e d  t o  t h e  EAT SEIZE p o s i t i o n ,  
grounding l e a d  F  ST t o  c l o s e  an a s s o c i a t e d  r e l a y ,  
which upon o p e r a t i n g ,  l i g h t s  lamps C GRD and EXT GUARD, 
e x t i n g u i s h e s  lamp ATB & LBL, c l o s e s  #lTR v i a  r e s i s -  
t a n c e  b a t t e r y  o n  l e a d  +L, and connec t s  t h e  upper  C 
wipe r  and lower C wipe r  t o  l e a d s  TEST 1 and TEST 2 ,  
r e s p e c t i v e l y .  Relay TR 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  v i a  i t s  /I2 winding,  o p e r a t e s  f u l l y ,  and opens 
// ITR . 
When t h e  L ine  F i n d e r  i s  wi red  f o r  loop  s e i z u r e ,  
key START i s  o p e r a t e d  t o  t h e  LOOP SEIZE p o s i t i o n ,  
a n d  t h e  remaining o p e r a t i o n s  a r e  s i m i l a r  t o  t h e  
p r e c e d i n g  pa ragraph  w i t h  t h e  e x c e p t i o n  t h a t  lamp 
SEL SEIZE i s  dimly l i t  and r e l a y  TR does n o t  o p e r a t e .  

6.  T e s t  No. 6 (Operated:  Relay TR o r  lamp SEL 
SEIZE and lamps EXT GUARD and C GRD) 

The  Testman connec t s  r e s i s t a n c e  (TEST WPIP I N  TEST 
PRO9)  b a t t e r y  JTa NEG TEST PROD t o  t h e  v e r t l c a l  
r i p e r  and each  C wiper  o f  t h e  L ine  F i n d e r ;  t h e  l i g h t -  
i n g  of  lamp TEST LAMP I N  TEST PROD i n d i c a t e s  t h a t  
each C wipe r  and v e r t i c a l  wipe r  i s  p repared  f o r  
f u r t h e r  t e s t i n g  o f  t h e i r  r e s p e c t i v e  l e v e l s .  

7 .  T e s t  No. 7 (Opera ted:  Relay TR o r  lamp SEL 
SEIZE and lamps EXT GUARD and C GRD) 

7 . 1  V e r t i c a l  I n t e r r u p t e r  Break S p r i n g s  

The Testman momentari ly o p e r a t e s  key VERT INT t o  
c l o s e  r e l a y  VS. Relay VS o p e r a t e s .  When key VERT 
INT i s  r e s t o r e d ,  r e l a y  VS i s  opened, //21N1 i s  c l o s e d  
v i a  l e a d  INT and t h e  i n t e r r u p t e r  s p r i n g s  o f  t h e  
v e r t i c a l  magnet i n  t h e  L ine  F i n d e r .  Relay  VS r e -  
mains o p e r a t e d  due t o  i t s  s l o w - 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 I N 1  o p e r a t e s  and connec t s  ground 
t o  l e a d  VERT t o  c l o s e  t h e  v e r t i c a l  magnet. The 
o p e r a t i o n  o f  t h e  v e r t i c a l  magnet s t e p s  t h e  w i p e r s  
and opens I N 1  v i a  i n t e r r u p t e r  s p r i n g s .  Relay I N 1  
r e s t o r e s  and opens t h e  v e r t i c a l  magnet. The v e r t i -  
c a l  magnet r e s t o r e s  and r e s t o r e s  i t s  interrupter 
s p r i n g s ,  c l o s i n g  #21Nl. Relay I N 1  o p e r a t e s  and 
c o n n e c t s  ground t o  l e a d  VERT t o  c l o s e  t h e  v e r t i c a l  



magnet.  T h i s  c y c l i c  o p e r a t i o n  c o n t i n u e s  and t h e  
s w i t c h  s t e p s  v e r t i c a l  t o  t h e  5 t h  l e v e l  o r  h i g h e r .  
A f t e r  i t s  s l o w - t o - r e l e a s e  interval, r e l a y  VS r e -  
s t o r e s ,  removes ground from l e a d  VERT t o  open t h e  
v e r t i c a l  magnet o r  opens ik2iN1 ( i f  o p e r a t e d ) .  Re- 
l a y  1x1 r e s t o r e s .  Th i s  checks t h e  o p e r a t i o n  of  t h e  
i n t e r r u p t e r  s p r i n g s  and v e r t i c a l  s t e p p i n g .  

7.2 -- ! 7 e r t i c a l  ' I n t e r r u p t e r  Make Spr ings  

The Testmsu momentarily o p e r a t e s  key VERT INT t o  
c l o s e  rel-ay VS. Relay V S  o p e r a t e s .  When key VERT 
IXT, i s  r e s t o r e d ,  ground i s  connected t o  l e a d  VERT 
c l o s i c g  t h c  v e r t i c a l  magnet and r e l a y  VS i s  opened. 
Relay  \'S remains opera ted  due t o  i t s  s l o w - t o - r e l e a s e  
c h s r ~ c t e r i s t i c s .  The v e r t i c a l  magnet o p e r a t e s ,  
o p e r a r s s  i t s  i n t e r r u p t e r  s p r i n g s ,  c l o s i n g  r e l a y  IN2 
via lcac! I N ' T  and s t e p s  t h e  wiper s  t o  t h e  nex t  l e v e l .  
R e l , ? :  1x2 o p e r a t e s  and removes ground from l e a d  
l lEk'T. ~ p m  i n g  t h e  v e r t i c a l  magnet ; t h e  v e r t i c a l  
v:c;-.L - t r e s t o r e s  and r e s t o r e s  i t s  i n t e r r u p t e r  s p r i n g s ,  
o?c.nll.g r e l a y  ~ N L .  Relay 1N2 r e s t o r e s  and connec t s  
$--ound t o  l e a d  VERT t o  c l o s e  t h e  v e r t i c a l  magnet. 
The v e r t i c a l  magnet o p e r a t e s ,  s t e p s  i t s  wiper s  t o  
t : ~ e  n e s t  l e v e l  and o p e r a t e s  i t s  i n t e r r u p t e r  s p r i n g s ,  
c l o s i n g  r e l a y  1N2. This  c y c l i c  o p e r a t i o n  c o n t i n u e s  
and t h e  s r l i t c h  s t e p s  v e r t i c a l  t o  t h e  f i f t h  l e v e l  o r  
higl?'r. A f t e r  i t s  s l o w - t o - r e l e a s e  i n t e r v a l ,  r e l a y  
VS r e s t o r e s ,  removes ground from l e a d  VERT t o  open 
t h e  v e r t i c a l  magnet o r  opens r e l a y  1N2 ( i f  o p e r a t e d ) .  
Relay  1x2 r e s t o r e s .  T h i s  checks  t h e  o p e r a t i o n  o f  t h e  
i n t e r r u p t e r  s p r i n g s  and v e r t i c a l  s t e p p i n g .  

8. T e s t  No. 8 (Operated:  Relay TR o r  lamp SEL 
SEIZE, and lamps C GRD and EXT GRD) 

The Testman o p e r a t e s  key RLY U B ,  t r a n s f e r r i n g  l e a d  
C from r e s i s t a n c e  (lamp C GRD) b a t t e r y  t o  ground,  
e x t i n g u i s h i n g  lamp C GRD ( i f  l i t ) ,  and connec t s  
ground t o  l e a d  UB t o  c l o s e  an a s s o c i a t e d  r e l a y ,  
which upon o p e r a t i n g ,  connec t s  wipe r s  "+" and " - ' I  

t o  l e a d s  +L and -L, r e s p e c t i v e l y ,  and l i g h t s  lamps 
EXT GUARD and GUARD ( i f  n o t  l i t )  

9 .  T e s t  No. 9  (200 l i n e s )  (Operated:  Relay TR 
o r  lamp SEL SEIZE, and lamps EXT GUARD and 
GUARD) 
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The Testman momentari ly o p e r a t e s  key RLY LB, connec t -  
i n g  ground t o  l e a d  LB. Note,  a t  t h i s  t ime i n t e r v a l ,  
t h e  r e l a y  a s s o c i a t e d  w i t h  l e a d  LB should  n o t  o p e r a t e .  

10 .  T e s t  9 (100 l i n e s )  o r  T e s t  10 (200 l i n e s )  
(Opera ted:  Relay  TR o r  lamp SEL SEIZE and 

lamps EXT GUARD and GUARD) 

The Testman momentari ly o p e r a t e s  key ROT INT, c l o s i n g  
]I1 and jI21N1 i n  s e r i e s  v i a  l e a d  INT, and t r a n s f e r r i n g  
l e a d s  TEST 1 and TEST 2  from ground t o  r e s i s t a n c e  
(!I1 and !I2 STP) ground.  Relay I N 1  o p e r a t e s  and 
grcundc l e a d  ROT. When key INT TPANS i s  o p e r a t e d ,  
t h e  o p e r a t i o n  o f  key ROT INT connec t s  ground t o  
l e a d  ROT. I n  e i t h e r  c a s e ,  t h e  wiper s  should  n o t  
o p e r a t e  when k?y ROT INT i s  o p e r a t e d ,  i n d i c a t i n g  
t h e  p r o p e r  o p e r a t i o n  o f  t h e  a s s o c i a t e d  r e l a y  c l o s e d  
i n  S e c t i o n  8. 

\<hen t h e  Testman r e s t o r e s  key ROT INT, ground i s  
rcmovcd f:om l e a d  ROT ( i f  key INT TRANS i s  o p e r a t e d )  
o r  TEST 2 and TEST 1 a r e  t r a n s f e r r e d  from r e s i s t a n c e  
(/I1 and 8 2  STP) ground t o  ground and #1 and #21N1 i s  
opened. Relay I N 1  r e s t o r e s  and removes ground from 
l e a d  ROT. 

11. T e s t  10 (100 l i n e s )  o r  T e s t  11 (200 l i n e s )  
(Opera ted:  Relay  TR o r  lamp SEL SEIZE, and 
iamps EXT GUARD and GUARD) 

The Testrnan may now r e s t o r e  key START from e i t h e r  
t h e  BAT SEIZE p o s i t i o n  o r  LOOP SEIZE p o s i t i o n  (depend- 
i n g  on s e i z u r e  o f  succeed ing  equipment,  s e e  NOTE 
5 ;  H-85289).  When key START i s  r e s t o r e d  from t h e  
LOOP SEIZE p o s i t i o n ,  ground i s  removed from l e a d  
RLY U R ,  and ground i s  removed from l e a d  F ST, open- 
i n g  an  a s s o c i a t e d  r e l a y ,  which upon r e s t o r i n g ,  r e -  
moves r e s i s t a n c e  ground from lead+L,  e x t i n g u i s h i n g  
lamp SEL SEIZE. 

The Testman r e s t o r e s  key START from t h e  BAT SEIZE 
p o s i t i o n ,  opening #2TR, removing ground from l e a d  
U B ,  and removing ground from l e a d  F ST, opening a n  
a s s o c i a t e d  r e l a y ,  which r e s t o r e s .  Relay TR r e s t o r e s .  



12. T e s t  11 (100 l i n e s )  o r  T e s t  12 (200 l i n e s )  
(Opera ted:  Lamps EXT GUARD and GUARD) 

The Testnian s h o r t - c i r c u l t s  t h e  l i n e  wiper s  (upper  
l i n e  wiper s  f o r  200 l i n e s ) ,  l i g h t i n g  lamp SEL SEIZE 
t o  i n d i c a t e  t h e  p roper  o p e r a t i o n  o f  t h e  a s s o c i a t e d  
r e l a y  ( c l o s e d  i n  S e c t i o n  8)  i n  connec t ing  l e a d s  +L 
and -L t o  the wipers  I f + "  and " - I f ,  r e s p e c t i v e l y .  

13.  - T e s t  No. 12 (100 l i n e s )  o r  T e s t  No. 1 3  (200 l i n e s 1  
(Opera ted:  Lamps EXT GUARD and GUARD) 

The Testn?ar? ccrmects  r e s i s t a n c e  ( l ~ i i i p  TEST LAMP I N  
TCS'I' P::C)I)) b a t t e r y  t o  t h e  C wipe r  of  t h e  L ine  F i n d e r  
v i a  t h e  TEST PROD, l i g n t i n g  lamp TEST LAMP I N  TEST 
Yl?OD, i n d i c a t i n g  tlie o p e r a t i o n  o f  t h e  a s s o c i a  t e d  
r e l a y  ( c l o s e d  i n  S e c t i o n  8) h a s  connected ground 
t o  w i p e r  C (upper  l i n e  wiper  C f o r  200 l i n e s ) .  

14 .  T c s t  No. 13 (130 l i n e s )  o r  T e s t  No. 14 (200 l i n e s )  
-,---- 

-- (Oper, l t . .d:  Lamps EXT GUARD and GUARD) 

The Testman r e s t o r e s  key RLY UB, removing ground 
fro111 l e a d  C ,  opening t h e  a s s o c i a t e d  r e l a y  ( c l o s e d  
i n  S e c t i o n  8 ) ,  which, upon r e s t o r i n g ,  e x t i n g u i s h e s  
lamp EST GUARD and c l o s e s  t h e  r e l e a s e  magnet. The 
r e l e a s e  magnet o p e r a t e s  t o  r e s t o r e  t h e  s w i t c h  and 
t h e  L i n e  F1-nder t o  i t s  normal c o n d i t i o n ,  l i g h t s  
lamp ATB & LBL, and e x t i n g u i s h e s  lamp GUARD. 

15. T e s t  No. 15(200 l i n e s ) ( O p e r a t e d :  Lamp ATB & LBL) 

The Testman o p e r a t e s  key START t o  e i t h e r  t h e  BAT 
SEIZE  o r  LOOP SEIZE p o s i t i o n  and f u r t h e r  o p e r a t i o n s  
a r e  t h e  same a s  S e c t i o n  5. 

The Testman momentari ly o p e r a t e s  key VERT INT and 
f u r t h e r  operation i s  a s  d e s c r i b e d  i n  S e c t i o n  7 .  

16 .  Ke_s_t ? ;o .  16 (200 Lines)(Operated:  Relay TR o r  
l a n p  SEL SEIZE, and lamps C GRD and EXT GUARD) 

The Tes tnan  o p e r a t e s  key RLY LB, connec t ing  ground 
t o  i e a d  LB t o  c l o s e  an a s s o c i a t e d  r e l a y ,  which,  
upon o p e r a t i n g ,  li h t s  lam GUARD and connec t s  t h e  
loge=  bank w i p e r s  '+" and - t o  l e a d s  +L and -I,, 
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r e s p e c t i v e l y ,  and t r a n s f e r s  l e a d  C from r e s i s t a n c e  
( lamp C GRD) b a t t e r y  t o  g round ,  e x t i n g u i s h i n g  lamp 
C GKD. 

17 .  T e s t  No. 17 (200 l i n e s )  (Opera t ed :  Re lay  TR 

o r  lamp SEL SEIZE ,  acd  lamps EXT GUARD and GUARD) 

The Testman n i o m e n t ~ r i l y  o p e r a t e s  k e y  RLY UB, c o n n e c t -  
i n g  ground t o  l e a d  U B .  Xo te ,  a t  t h i s  t i m e ,  t h e  a s s o -  
c i a t e d  r e l a y  w i t h  l e a d  CB s h o u l d  n o t  o p e r a t e  a t  t h i s  
t ime  . 
18 .  - T e s t  No. 1 8  (200 f i i n e s )  (Opera t ed :  Re lay  TR 

o r  lamp SEL S E I Z E ,  and lamps EXT GUARD and  GUARD) 

The Testman mornentnrily o p e r a t e s  key  ROT INT and 
f u r t h e r  o p e r a t i o n s  a r e  t h e  same a s  S e c t i o n  10 .  

1 9 .  E y t  No. 19 (200 l t n e s )  

The ope ra t ion ! .  a r e  s i m i l a r  t o  S e c t i o n - l L  a h  rhe - - 
f o l i o w i n g  e::ccption when k e y  START i s  r e s t o r e d ,  ground 
i s  removed from l e a d  LB. 

~ e s t  ?do. 20 (200 l i n e s )  (Opera t ed :  Lamps 20 .  -- 
EXT GUARD and  GUARD) 

The o p e r a t i o n s  a r e  s i m i l a r  t o  S e c t i o n  1 2  w i t h  t h e  ex- 
c e p t i o n  t h a t  t h e  Testman s h o r t - c i r c u i t s  t h e  lower-  
l i n e  w i p e r s  t o  i n d i c a t e  t h e  p r o p e r  o p e r a t i o n  o f  t h e  
a s s o c i a t e d  r e l a y  ( c l o s e d  i n  S e c t i o n  1 6 ) .  

21 .  T e s t  N o .  2 1  (200 l i n e s )  (Opera ted :  Lamps 
EXT GUARD and  GUARD) 

The o p e r a t i o n s  a r e  s i m i l a r  t o  S e c t i o n  1 3  w i t h  t h e  ex- 
c e p t i o n  t h a t  t h e  a s s o c i a t e d  o p e r a t e d  r e l a y  i n  t h e  
L i n e  F i n d e r  was c l o s e d  i n  S e c t i o n  16 .  

22. T e s t  No. 22  (200 l i n e s )  (Opera ted :  Lamps 
EXT GUARD and  GUARD) 

The Testman momentar i ly  i n s e r t s  a  s h o r t i n g  p l u g  i n t o  
t h e  lower  bank t e s t  j a c k  o f  t h e  a s s o c i a t e d  L i n e  



F i n d e r ,  l i g h t i n g  lamp ATB 6 LBL. 

23.  -- T e s t  No. . . 23 (200 l i n e s )  (Operated:  Lamps 
EXT G U A R D  and GUARD) 

The Testman r e s t o r e s  key RLY LB, removing ground 
from l e a d  C t o  open t h e  a s s o c i a t e d  r e l a y  ( c l o s e d  
i n  S e c t i o n  16)  , which,  ilpon r e s t o r i n g ,  c l o s e s  t h e  
r e l e a s e  magnet.  The r e l e a s e  magnet o p e r a t e s  t o  
r e s t o r e  t h e  s w i t c h  and t h e  L ine  F i n d e r  t o  i t s  normal 
c o n d i t i o n ,  e x t i n g u i s h e s  lamps EXT GUARD and GUARD, 
and l i g h t s  laalp ATB & LBL. 

24. 'Test h?o. 111 (10@ l i n e s )  o r  T e s t  No. 24 (200 
1 s )  (Operaced: Lainp ATB & LBL) 

8 
The TcsCnlan o p e r a t e s  key START and f u r t h e r  o p e r a t i o n  
i s  t h e  same a s  S e c t i o n  5. 

'!he 'Testman mornentartly o p e r a t e s  key VERT INT and 
f u r ~ h e r  ope ra t i -on  i s  t h e  same a s  S e c t i o n  7.  

25. ---A- T c - t  No. 15 (100 l i n e s )  o r  T e s t  No. 25 (200 
1 i 1 1 9  (Operated:  Relay TR o r  lamp SEL 
SEIZE  'and lamps C GRD and EXT GUARD) 

2 5 . 1  --- I n t e r r u p t e r  Break S p r i n g s  

The Testman o p e r a t e s  key ROT INT, c l o s i n g  #1 and 
# 2 1 N 1  i n  s e r i e s  v i a  l e a d  INT and t r a n s f e r r i n g  l e a d s  
TEST 1 and TEST 2  from ground t o  r e s i s t a n c e  ( # I  and 
8 2  S'TP) ground. Relay 1 N 1  o p e r a t e s  and grounds 
l e a d  ROT t o  c l o s e  t h e  r o t a r y  magnet. The r o t a r y  
magnet o p e r a t e s ,  r o t a t e s  i t s  wipers  and o p e r a t e s  
i t s  i n t e r r u p t e r  s p r i n g s ,  opening /I1 and #21N1, 
Relay I N 1  r e s t o r e s  and removes ground from l e a d  
ROT t o  open t h e  r o t a r y  magnet. The r o t a r y  magnet 
r e s t o r e s  and r e s t o r e s  i t s  i n t e r r u p t e r  s p r i n g s ,  
c l o s i n g  #1 and 821Nl i n  s e r i e s  v i a  l e a d  INT. Re- 
l a y  I N 1  o p e r a t e s  and connec t s  ground t o  l e a d  ROT 
t o  c l o s e  t h e  r o t a r y  magnet.  T h i s  c y c l e  c o n t i n u e s  
u n t i l  t h e  s w i t c h  s t e p s  t o  t h e  e l e v e n t h  r o t a r y  s t e p ,  
~ , h c r e  t h e  cam s p r i n g s  o p e r a t e ,  c l o s i n g  r e l a y  STP 
v i a  l e a d  TEST 1. Relay STP o p e r a t e s  and removes 



ground from l e a d  ROT, opening t h e  r o t a r y  magnet. 
The r o t a r y  magnet r e s t o r e s ,  and r e s t o r e s  i t s  i n t e r -  
r u p t e r  s p r i n g s ,  c l o s i n g  /I1 and #21N1 i n  s e r i e s .  
Relay  1 N 1  o p e r a t e s .  

25.2 I n t e r r u p t e r  Make S p r i n g s  - 
When key INT TRANS i s  o p e r a t e d ,  t h e  o p e r a t i o n  o f  key 
ROT INT, c o n n s c t s  ground t o  l e a d  ROT t o  c l o s e  t h e  
r o t a r y  magnet. The r o t a r y  magnet o p e r a t e s  and r o -  
t a t e s  t h e  wiper s  t o  t h e  n e x t  s t e p  and o p e r a t e s  i t s  
i n t e r r u p t e r  s p r i n g s ,  c l o s i n g  r e l a y  1N2 v i a  l e a d  
INT. Relay IN2 o p e r a t e s  and removes ground from 
l e a d  ROT, opening t h e  r o t a r y  magnet. The r o t a r y  
magnet r e s t o r e s  and r e s t o r e s  i t s  i n t e r r u p t e r  s p r i n g s ,  
opening r e l a y  1N2. Relay IN2 r e s t o r e s  and c o n n e c t s  

t o  l e a d  R3T t o  c l o s e  t h e  r o t a r y  magnet. T h i s  
c y c l i c  o p e r a t i o n  c o n t i n u e s  u n t i l  t h e  s w i t c h  s t e p s  
t o  t h e  e l e v e n t h  r o t a r y  p o s i t i o n ,  where t h e  cam s p r i n g s  
o p e r a t e ,  c l o s i n g  r e l a y  STP v i a  l e a d  GUARD. Relay  
STP o p e r a t e s  and removes ground from l e a d  ROT, open- 
i n g  t h e  r o t b r y  magnet. The r o t a r y  magnet r e s t o r e s  
and r e s t o r e s  i t s  i n t e r r u p t e r  s p r i n g s ,  c l o s i n g  r e l a y  
1N2. Relay IN2 o p e r a t e s .  

26. T e s t  No. 15  (100 l i n e s )  o r  T e s t  No. 25 (200 
l i n e s )  (Operated:  Relays  I N 1  o r  1N2, STP 
 and^ o r  lamp SEL SEIZE, lamp C GRD and EXT 
GUARD) 

The Testman r e s t o r e s  key ROT INT, opening r e l a y  STP 
and # 1  and iI21Nl ( o r  r e l a y  1N2 i f  key INT TRANS i s  
o p e r a t e d )  and t r a n s f e r r i n g  l e a d s  TEST 1 and TEST 2 
from r e s i s t a n c e  (/I1 and 412 STP) ground t o  ground.  
Re lays  I N 1  ( o r  IN2 i f  ope ra ted)  and STP r e s t o r e .  

The Testman r e s t o r e s  key START and f u r t h e r  opera -  
t i o n s  a r e  t h e  same a s  S e c t i o n  11. 

C .  T e s t  Procedure  2  - FIG 4A ( s e e  NOTES 2  & 4 ;  
H-85289) . 

1. D i s c r i m i n a t i n g  Markings With Normal P o s t  S p r i n g s  
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1.1 T e s t  N a .  1 (Operated:  Lamp ATB & LBL) 

The Testman o p e r a t e s  t h e  busy key i n  t h e  Line  F i n d e r ,  
e x t i n g u i s h i n g  lamp ATB & LBL and 1Cghting lamp GUABD. 

1 .2  T e s t  No. 2  (Operated:  Lamp GUARD) 

The Testman o p e r a t e s  key START t o  e i t h e r  t h e  BAT 
SEIZE o r  LOOP SEIZE p o s i t i o n  (depending on a c c e s s  
o f  succeeding equipment, s e e  NOTE 5;  H-85289). 
When key START 2s o p e r a t e d  t o  t h e  BAT SEIZE p o s i t i o n ,  
ground v i a  l e a d  F ST c l o s e s a n  a s s o c i a t e d  r e l a y ,  which 
upon o p e r n t i n g ,  c l o s e s  #1TR v i a  r e s i s t a n c e  b a t t e r y  
on l e a d  +L, e x t i n g u i s h e s  lamp GUARG, and l i g h t s  lamp 
C GRD and EXT GUARD. Relay TR o p e r a t e s  t o  i t s  "XI' 
c o n t a c t s ,  l o c k s  - ~ i a  i t s  #2 winding,  o p e r a t e s  f u l l y .  

When t h e  Testman o p e r a t e s  key START t o  t h e  LOOP SEIZE 
p o s i t i o n ,  ground i s  connected t o  l e a d  F ST t o  o p e r a t e  
an  a s s o c i a t e d  r e l a y ,  which upon o p e r a t i n g ,  dimly 
l i g h t i n g  la1 p SEL SEIZE, e x t i n g u i s h i n g  lamp GUARD, and 
l i g h t s  lamp C GRD and EXT GUARD. When t h e  Testman 
i s  o n l y  i n t e r e s t e d  i n  t e s t i n g  t h e  l e f t  normal p o s t  
s p r i n g s ,  f u r t h e r  o p e r a t i o n s  a r e  a s  d e s c r i b e d  i n  
S e c t i o n  1 . 6 .  

1 . 3  -. T e s t  No. 3 (Right  Normal P o s t  Spr ings )  (Oper- 
a t e d :  ~ e x a y  TR o r  lamp SEL SEIZE and lamps C GRD 
and EXT GUARD) 

The Testman o p e r a t e s  key RLY LB, e x t i n g u i s h i n g  lamp 
C GKD, connec t s  ground t o  l e a d  LB t o  c l o s e  an  asso-  
c i a t e d  r e l a y ,  which upon o p e r a t i n g ,  l i g h t s  lamp GUARD. 

The Testman o p e r a t e s  key EC CK,  t r a n s f e r s  l e a d  MR 
from ground t o  r e s i s t a n c e  (iI1TR) ground,  connec t s  
l e a d  EC w i t h  l e a d  MR, connec t s  r e s i s t a n c e  (i11TR) 
ground and r e s i s t a n c e  (#2TR) b a t t e r y  t o  l e a d  EC, 
c l o s i n g  #lTR i n  magnet ic  o p p o s i t i o n  t o  #2TR, and 
e x t i n g u i s h e s  lamp SEL SEIZE. Relay TR r e s t o r e s .  

1 . 4 .  T e s t  No. 4  (Right  Normal P o s t  Spr ings )  (Oper- 
a t e d :  Lamps GUARD and EXT GUARD) 

The Testman o p e r a t e s  key VERT MAG, connec t ing  ground 
t o  l e a d  VERT t o  c l o s e  t h e  v e r t i c a l  magnet. The v e r t i -  
c a l  magnet o p e r a t e s  and s t e p s  i t s  wipers .  Key VERT 
MAG i s  r e s t o r e d ,  removing ground from l e a d  VERT t o  



open t h e  v e r t i c a l  magnet. The Testmnn c o n t i n u e s  t h e  
o p e r a t i o n  of  key VERT MAG u n t i l  t h e  l e v e l  f o r  t h e  
o p e r a t i o n  of  t h e  r i g h t  normal p o s t  s p r i n g s  i s  reached ,  
whereby r e s i s t a n c e  ground ( d i s c r i m i n a t i n g  mark) v i a  
l e a d  EC c l o s e s  #2TR and s h o r t - c i r = u i t s  #I.TK. Relay  
TR 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 l i g h t s  lamp EC&ECl t o  i n d i c a t e  t h e  d i s c r i m i n a t i n g  
mark v i a  t h e  r i g h t  n o r m ~ l  p o s t  s p r i n g s .  

1 . 5  T e s t  No. 5 (Right  Normal P o s t  S p r i n g s )  (Oper- 
a t e d :  Relay TR and lamps GUARD, EXT GUARD and 
EC&EC 1) 

T h e  Testman r e s t o r e s  key START from e i t h e r  t h e  LOOP 
SEIZE o r  BAT SEIZE p o s i t i o n ,  ground i s  removed from 
l e a d  LB, and ground i s  removed from l e a d  F ST, open- 
i n g  an a s s o c i a t e d  r e l z y ,  which upon r e s t o r i n g ,  c l o s e s  
#1TR i n  magnetic  o p p o s i t i o n  t o  1/2TR. Relay TR r e -  
s t o r e s  and e x t i n g u i s h e s  lamp EC&ECl. When t h e  T e s t -  
man r e s t o r e s  key RLY LB, ground i s  removed from l e a d  
C, e s t i n g u i s h i n g  lamp EXT GUARD, and opens t h e  a s s o -  
c i a r e d  r e l a y ,  ~ h i c h  r e s t o r e s .  Key EC CK i s  r e s t o r e d ,  
opening 111 and #2TR. 

1 . 6  T e s t  No. 3 ( L e f t  Normal P o s t  S p r i n g s )  (Oper- 
a t e d :  Relay TR o r  lamp SEL SEIZE, and lamps 
C GRD and EXT GUARD) 

The Testman o p e r a t e s  key RLY TJB, t r a n s f e r r i n g . 1 e a d  
C from r e s i s t a n c e  (lamp C GRD) b a t t e r y  t o  ground,  
e x t i n g u i s h i n g  lamp C r G R D ,  and c l o s e s  an  a s s o c i a t e d  
r e l a y ,  which upon o p e r a t i n g , l i g h t s  lamp GUARD SEIZE. 
The Testman o p e r a t e s  key EC CK,  connec t ing  r e s i s -  
t a n c e  (#lTR) ground and r e s i s t a n c e  (1/2TR) b a t t e r y  
t o  l e a d  EC, c l o s i n g  #1 and l/2TR i n  magnet ic  oppos i -  
t i o n  and e x t i n g u i s h e s  lamp SEL SEIZE. Re l sy  TR 
r e s t o r e s  . 
1 . 7  T e s t  No. 4  ( L e f t  Normal P o s t  Spr ings )  (Oper- 

a t e d :  LampsEXT GUARD and GUARD) 

The Testman o p e r a t e s  key VERT MAG and f u r t h e r  opera -  
t i o n  i s  s i m i l a r  t o  S e c t i o n  1 . 4  w i t h  t h e  e x c e p t i o n  
t h a t  t h e  l e f t  normal p o s t  s p r i n g s  o p e r a t e  t o  con- 
n e c t  t h e  d i s c r i m i n a t i n g  mark t o  l e a d  EC. 



1 . 8  T e s t  No. 5  ( L e f t  Normal P o s t  Spr ings )  (Oper- 
a t e d :  Relay TR and lamps GUARD., EXT GUARD 
and EC&ECl) 

When key START i s  r e s t o r e d ,  o p e r a t i o n s  a r e  s i m i l a r  
t o  S e c t i o n  1 . 5  w i t h  the  e x c e p t i o n  t h a t  ground i s  
removed from l e a d  UR ( r a t h e r  than  l e a d  LB). When 
t h e  Testman r e s t o r e s  key RLY UB,  ground i s  removed 
from l e a d  C ,  e x t i n g u i s h i n g  lamp EXT GUARD, and opens 
t h e  a s s o c i a t e d  r e l a y ,  which r e s t o r e s .  

1 . 9  T e s t  K O .  6 (Operated:  Lamp GUARD) 

When the Testman r e s t c r e s  t h e  busy key i n  t h e  L i n e  
F i n d e r ,  c l o s i n g  t h e  r e l e a s e  magnet t o  r e l e a s e  t h e  
s w i t c h  s h a f t .  The r e l e a s e  magnet o p e r a t e s  t o  r e -  
s t o r e  t h e  s w i t c h  s h a f t ,  e x t i n g u i s h e s  lamp GUARD 
and l i g h t s  lamp ATB & LBL. 

\?hen t h e  Testman r e s t o r e s  key EC C K ,  # l  and #2TR 
a r e  opened (wklich were c l o s e d  i n  magnet ic  oppos i -  
t ion)  . 
2. D i s c r i m i n a t i n g  Markings Without  Normal P o s t  

S p r i n g s  

2 . 1  T e s t  No. 1 (Operated:  Lamp ATB & LBL) 

The Testman o p e r a t e s  key RLY UB, connec t ing  ground 
t o  l e a d  C t o  c l o s e  an  a s s o c i a t e d  r e l a y ,  which upon 
o p e r a t i n g ,  e x t i n g u i s h e s  lamp ATB & LBL, and l i g h t s  
lamps GUARD and EXT GUARD. The Testman o p e r a t e s  
key KC CK ,  t r a n s f e r r i n g  l e a d  MR from ground t o  r e -  
s i s t a n c e  ($lTR) ground,  connec t ing  l e a d  EC w i t h  
l e a d  MR, and connec t s  r e s i s t a n c e  (I/lTR.) ground and 
r e s i s t a n c e  (#2TR) b a t t e r y  t o  l e a d  EC t o  c l o s e  #1TR 
i n  magnet ic  o p p o s i t i o n  t o  #2TR. 

2.2 T e s t  No. 2  (Operated:  Lamps GUARD and EXT 
GUARD) 

The Testman connec t s  ground t o  t h e  EC w i  e r  v i a  TEST 
PROD, c l o s i n g  #1TR and s h o r t - c i r c u i t i n g  7 j2TR. Re- 
l a y  TR 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 l i g h t s  lamp EC&ECl. 
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2 .3  T e s t  No. 3 (Operated:  Lamps GUARD and EXT 
GUARD) 

The Testman r e s t o r e s  key RLY UB, removing ground 
from l e a d  C t o  open t h e  associated r e l a y ,  which 
upon r e s t o r i n g ,  e x t i n g u i s h e s  lamps GUARD and EXT 
GUARD, and  l i g h t s  lamp ATB & LBL. The Testman 
r e s t o r e s  key EC C K ,  opening 111 and 8 2 ~ ~  (which were 
c l o s e d  i n  magnetic  o p p o s i t i o n ) .  

Message R e g i s t e r  Without  Sens ing Relays  A & B - 

3 . 1  T e s t  --- No. 1 (Lower Bank) (Operated:  Lamp 
ATE & LDUL) 

The 'restman o p e r a t e s  key START and f u r t h e r  opera -  
t i o n s  a r e  t h e  same a s  t h a t  d e s c r i b e d  i n  S e c t i o n  B-5. 
If t h e  Testman i s  r e q u i r e d  t o  check t h e  upper  bank 
wipers  o n l y ,  f u r t h e r  o p e r a t i o n  i s  a s  i n  S e c t i o n  C-3.5. 

3 . 2  T e s t  No. 2 (Lower Bank) (Operated:  Relay  TR --- 
o r  l a m ~  SEL SEIZE, and lamps EXT GUARD and 
C GRD) 

The Testman o p e r a t e s  key RLY LB, e x t i n g u i s h i n g  lamp 
C GRD,  connec t s  ground t o  l e a d  LB t o  o p e r a t e  an 
a s s o c i a t e d  r e l a y ,  which upon o p e r a t i n g ,  l i g h t s  lamp 
GUARD. 

3 . 3  T e s t  - No. 3 (Lower Bank) (Operated:  Relay  TR 
o r  lamp SEL SEIZE, and lamps GUARD and EXT 
GUARD) 

The Testman touches  r e s i s t a n c e  (TEST LAMP I N  TEST 
PROD) b a t t e r y  t o  lower wiper  MR, l i g h t i n g  t h e  t e s t  
lamp TEST LAMP I N  TEST PROD. 

3 .4  T e s t  No. 4 (Louer Bank) (Operated:  Relay  TR 

o r  lamp SEL SEIZE, and lamps GUARD and EXT 
GUARD) 

The Testman r e s t o r e s  key START from e i t h e r  t h e  BAT 
SEIZE o r  LOOP SEIZE p o s i t i o n .  When t h e  Testman 
r e s t o r e s  key START from t h e  BAT SEIZE p o s i t i o n ,  

I DRAWING NO. 

*-**- 
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#2TR i s  opened, and ground i s  removed from l e a d  F ST 
t o  open an a s s o c i a t e d  r e l a y ,  which r e s t o r e s .  Relay 
TR r e s t o r e s .  When t h e  Testman r e s t o r e s  key START 
from t h e  LOOP SEIZE p o s i t i o n ,  lamp SEL SEIZE i s  ex- 
t i ngu i shed ,  and g r o u ~ ~ d  i s  rerroved from l e a d  F ST t o  
open an a s s o c i a t e d  r e l a y ,  which r e s t o r e s .  The 
Testmzn r e s t o r e s  key RLY LB, removing ground from 
l e a d  C ,  ex t i ngu i sh ing  lamp EXT GUARD, and opens an 
a s s o c i a t e d  r e l a y ,  which upon r e s t o r i n g , e x t i n g u i s h e s  
lamp GUARD and l i g h t s  lamp ATB & LBL. 

3 .5  Tes t  No. 1 (Upper Bank) (Operated: Lamp ATB & 

LBL) 

When t h e  Testman i s  ready t o  t e s t  t h e  upper bank, 
key RLY UB i s  opera ted ,  connect ing ground t o  l e a d  
C ,  l i g h t i n g  lamp EXT GUARD and c l o s i n g  an a s s o c i a t e d  
r e  l a y ,  which upon ope ra t i ng ,  ex t i ngu i shes  lamp 

A T B  & LBL and l i g h t i n g  lamp GUARD. 

3 . 6  T e s t  No. 2 (Upper Bank) (Operated: Lamps 
GUARD  TEXT GUARD) 

The Testman touches r e s i s t a n c e  (TEST LAMP I N  TEST 
PROD) b a t t e r y  v i a  TEST PROD t o  t h e  upper MR w ipe r s ,  
l i g h t i n g  lamp TEST LAMP I N  TEST PROD. 

3 .7  Tes t  No. 3 (Upper Bank) (Operated: Lamps 
GUARD, EXT GUARD and TEST LAMP I N  TEST PROD) 

The Testman removes t h e  TEST PROD from t h e  upper 
MR wiper ,  ex t i ngu i sh ing  lamp TEST LAMP I N  TEST PROD. 
The Testman r e s t o r e s  key RLY UB, removing ground from 
l ead  C ,  ex t i ngu i sh ing  lamp GUARD and opening an  asso-  
c i a t e d  r e l a y ,  which upon r e s t o r i n g ,  ex t i ngu i shes  
lamp EXT GUARD and l i g h t s  lamp ATB & LBL. This  c i r -  
c u i t  i s  now a t  normal. 

4 .  Message R e g i s t e r  With Sensing Relays A & B 

4 . 1  Tes t  No. 1 (Upper Bank) (Operated: Lamp 
ATB & LBL) 

The Testman ope ra t e s  key EC CK,  t r a n s f e r r i n g  r e s i s -  
t ance  ( r e s i s t o r  R2) b a t t e r y  from l ead  INT t o  l e a d  
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+L, c l o s i n g  #1TR i n  magnet ic  o p p o s i t i o n  t o  #2TR. 
The Testman o p e r a t e s  key RLY U B ,  connec t ing  ground 
t o  l e a d  C ,  l i g h t i n g  lamp EXT GUARD and c l o s e s  a n  
a s s o c i a t e d  r e l a y ,  which upon o p e r a t i n g ,  l i g h t s  lamp 
GUARD, e x t i n g u i s h e s  lamp ATB & LBL and connec t s  l e a d s  
+L and -L t o  upper  l i n e  w i p e r s  "+" and "-I1 , r e spec -  
t i v e l y .  

4 .2  T e s t  No. 2  (Upper Bank) (Operated:  Lamps 
EXT GUARD and GUAKD) 

I 

I The Testman s h o r t - c i r c u i t s  t h e  upper  l i n e  w i p e r s  
t o  initiate t h e  o p e r a t i o n  o f  two a s s o c i a t e d  r e l a y s .  
Note,  t h e  Testman must make a  p h y s i c a l  o b s e r v a t i o n  
check of t h e  o p e r a t i o n  of t h e  t h r e e  a s s o c i a t e d  r e l a y s .  

4 . 3  T e s t  No. 3 (Upper Bank) (Operated:  Lamps 
EX'C GUARD and GUAKD) 

T k e  Testmnn removes t h e  s h o r t - c i r c u i t  from t h e  w i p e r s  
t c + r ~  a nd  " - ' I ,  the t h r e e  a s s o c i a t e d  r e l a y s  shou ld  
sc-.:llain opera  t :d. 

L k . 4 .  T e s t  No. 4 (Upyer Bank) (Operated:  Lamps --- 
EXT GUARD and GUARD) 

The Testman touches  t h e  POS TEST PROD t o  t h e  upper  
i4R wiper and touches r e s i s t a n c e  (TEST LAMP I N  TEST 
P:?OD) lamp t o  t h e  b reak  cam s p r i n g  v i a  NEG TEST 
PROD, l i g h t i n g  lamp TEST LAMP I N  TEST PROD. 

4 . 5  T e s t  No. 5  (Upper Bank) (Operated:  Lamps 
EXT GUARD, GUARD and TEST LAMP I N  TEST PROD) 

The Testman removes POS TEST PROD from t h e  upper  
MR wiper  and r e s i s t a n c e  (TEST LAMP I N  TEST PROD) 
b a t t e r y  from t h e  break cam s p r i n g ,  e x t i n g u i s h i n g  
lamp TEST LAMP I N  TEST PROD. The Testman r e s t o r e s  
key EC C K ,  t r a n s f e r r i n g  l e a d  +L from r e s i s t a n c e  
( r e s i s t o r  R2) b a t t e r y  t o  r e s i s t a n c e  (lamp SEL SEIZE) 
b a t t e r y  and connec t s  r e s i s t a n c e  ( r e s i s t o r  R2) b a t t e r y  
t o  l e a a  INT. The Testman r e s t o r e s  key RLY U 3 ,  ex- 
t i n g u i s h i n g  lamp EXT GUARD and opening an a s s o c i a t e d  
r e l a y ,  which upon r e s t o r i n g ,  opens two a s s o c i a t e d  

--reJays d i s c o n n e c t s  l e a d s  +L and -L from w i p e r s  "+I' 



and "-" r e s p e c t i v e l y ,  e x t i n g u i s h e s  lamp GUA'KD and 
l i g h t s  iamp ATB & LBL. T h i s  c i r c u i t  i s  now a t  normal. 

4 . 6  T e s t  No. 6 (Upper Bank) (Operated:  Lamp 
ATB 15 LBL) 

The Testman o p e r a t e s  key DET, t r a n s f e r s  l e a d s  -L and 
+L from ground and r e s i s t a n c e  (lamp SEL SEIZE) b a t t e r y  
t o  r e s i s t a n c e  ( r e s i s t o r  R2) b a t t e r y  and ground, r e -  
s p e c t i v e l y ,  r e v e r s i n g  b a t t z r y  p o l a r i t y  v i a  l e a d s  
+L and -I,, and t r a n s f e r s  l e a d  FBG from r e s i s t a n c e  
(lamp EXT GUARD) b a t t e r y  t o  r e s i s t a n c e  ( r e s i s t o r  R3) 
b a ~ t e r y .  The Testman o p s r a t e s  key RLY UB, cocnec t ing  
ground t o  l e a d  C ,  which c l o s e s  a n  a s s o c i a t e d  r e l a y ,  
which upon o p e r a t i n g ,  e x t i n g u i s h e s  lamp ATB & LBL, 
l i g h t s  lamp GUARD, and connec t s  l e a d s  +L and -L t o  
t h e  upper  Line wipers  "+" and 'I-" , r e s p e c t i v e l y .  

4 . 7  - T e s t  No. 7 (Upper Bank) (Operated: Lamp 
GUARD) 

- -- - 

The Testman s h o r t  c i r c u i t s  t h e  upper  l i n e  wipers  
!!+,I I!-" and obse rves  t o  be s u r e  t h a t  t h e  two 
a s s o c t a t e d  r e l a y s  (which o p e r a t e d  i n  S e c t i o n  4.2) 
do n o t  o p e r a t e .  

4 .8  T e s t  No. 8 (Upper Bank) (Operated:  Lamp 
GIJARD) 

The Testman removes t h e  s h o r t  c i r c u i t  from t h e  upper  
l i n e  wipers  "+I1 and "-I1 . The Testman r e s t o r e s  key 
RLY UB,  removing ground from l e a d  RLY UB, removing 
ground from l e a d  C ,  opening a n  a s s o c i a t e d  r e l a y ,  
which upon r e s t o r i n g ,  d i s c o n n e c t s  l e a d s  +L and -L 
from t h e  upper  l i n e  wipers  "+" and "-", r e s p e c t i v e l y ,  
e x t i n g u i s h e s  lamp GUARD and l i g h t s  lamp ATB & LBL. 
The Testman r e s t o r e s  key DET, t r a n s f e r r i n g  l e a d  
-L from r e s i s t a n c e  ( r e s i s t o r  R2) b a t t e r y  t o  ground,  
t r a n s f e r r i n g  l e a d  FBG from r e s i s t a n c e  ( r e s i s t o r  R3) 
b a t t e r y  t o  r e s i s t a n c e  (lamp EXT GUARD) b a t t e r y ,  
and t r a n s f e r r i n g  l e a d  +L from ground t o  r e s i s t a n c e  
(lamp SEL SEIZE) b a t t e r y .  T h i s  c i r c u i t  i s  now a t  
n o m a l .  



4 .9  T e s t  No. 1 (Lower Bank) (Operated:  Lamp 
ATB & LBL) 

The Testman o p e r a t e s  key START t o  t h e  LOOP SEIZE 
p o s i t i o n ,  connec t ing  ground t o  l e a d  7 ST t o  c l o s e  
a n  a s s o c i a t e d  re la ) . ,  which upon o p e r a t i n g ,  dimly 
l i g h t s  lamp SEL SEIZE v i a  r e s i s t a n c e  ground on l e a d  
f L ,  e x t i n g u i s h e s  lamp ATB 6 LBL, and l i g h t s  lamp 
EXT GUARD and C GRD. 

4.10 --- T e s t  No. 2 (Lower Bank) (Operated: Lamps 
SEL SEIZE, C GRD and EXT GUARD) 

The Testman o p e r a t e s  key EC CK, t r a n s f e r r i n g  r e s i s -  
t a n c e  ( r e s i s t o r  R?) b a t t e r y  from l e a l  INT t o  l e a d  
-1-L, c l o s i n g  #1 and V2'I'R i i i  magnet ic  o p p o s i t i o n .  
The Testmsn o p e r a t e s  key RLY LB, connec t ing  ground 
t o  l e a d  C ,  connec t ing  ground t o  l e a d  RLY TAB, ex-  
t i n g u i s h e s  lamp C GRD c l o s i n g  an a s s o c i a t e d  r e l a y ,  
which upon o p e r a r i n g ,  connec t s  l e a d s  +L and -L 
t o  t h e  lower l i n e  w i p e r s  "+I1 and "-" , r e s p e c t i v e l y ,  
and l i g h t s  1, mp GUARD. 

4 .11  T e s t  No. 3 (Lawer Bank) (Operated: Lamp 
SEL SEIZE, EXT GUARD and GUARD) 

The Testman s h o r t - c i r c u i t s  t h e  lower l i n e  wipers  
# l + I l  and -14 t o  i n i t i a t e  t h e  o p e r a t i o n  of a s s o c i a t e d  
r e l a y s  and i n c r e a s e s  t h e  b r i l l i a n c e  o f  lamp SEL 
SEIZE,  Note, t h e  Testman should  make a  p h y s i c a l  
o b s e r v a t i o n  check o f  t h e  o p e r a t i o n  of  t h e  t h r e e  
a s s o c i a t e d  r e l a y s .  

4 .12 T e s t  No. 4 (Lower Bank) (Operated: Lamp 
SEL SEIZE, EXT GUARD and GUARD) 

The T ~ s t m a n  removes t h e  s h o r t  c i r c u i t  from t h e  lower 
l i n e  w i p e r s  "+" and "-", d e c r e a s i n g  t h e  b r i l l i a n c e  
of lamp SEL SEIZE. The t h r e e  a s s o c i a t e d  r e l a y s  
shou ld  remain o p e r a t e d .  

4 . 1 3  T e s t  No. 5 (Lower Bank) (Operated: Lamp 
SEL SEIZE, EXT GUARD and GUARD) 

The Testman touches  t h e  POS TEST PROD t o  t h e  lower 
MR wiper  and touches  r e s i s t a n c e  (TEST LAMP I N  TEST 



PROD) b a t t e r y  t o  the b r e a k  cam s p r i n g  v i &  N r G  TEST 
PROD, l i g h t i n g  lamp TEST LAMP I N  TEST PROD. 

4.14 T e s t  No. 6 (Lower Bank) (Operated:  Lamps 
SEL SEIZE, EXT GUARD, GUAPJ), and TEST LAMP 
I N  TEST PROD) 

The Testman removes the POS TEST PROD from t h e  lower 
MR w i p e r ,  e x t i n g u i s h h g  lamp TEST. I N  TEST PROD, 
and removes r e s i s t a n c e  (TEST LAMP I N  TEST PROD) 
b a t t e r y  from t h e  b r e a k  cam s p r i n g .  

The Testman r e s t o r e s  t h e  START key from t h e  LOOP 
SEIZE pcsition, remov%ng ground from l e a d  F ST, open- 
i n g  an a s s o c i a t e d  r e l a y ,  which upon r e s t o r i n g ,  ex-4 
t i n g u i s h e s  lamp SEL SEIZE and l i g h t s  lamp ATB & LBL. 

4 .15  T e s t  No. 7 (Lower Bank) (Operated:  Lamps 
ATB & LBL, EXT W A R D  and GUARD) 

The Testman r e s t o r e s  k e y  EC CK,  t r a n s f e r r i n g  r e s i s t a n c e  
( r e s i s t o r  R2; b a t t e r y  from l e a d  +L t o  l e a d  INT. 
The Testman r e s t o r e s  k e y  RLY LB, removing ground 
from l e a d  I,B, removing ground from l e a d  C ,  e x t i n g u i s h -  
i n g  lamp EXT GUARD, open ing  an  a s s o c i a t e d  r e l a y ,  w 
which upon r e s t o r i n g ,  e x t i n g u i s h e s  lamp GUARD, and 
d i s c o n n e c t s  w i p e r s  "P and "-I1 from l e a d s  +L and 
-L, r e s p e c t i v e l y .  T h i s  c i r c u i t  i s  nQw a t  normal. 

S a t t  D e t e c t o r  $ n t t e x  

5 . 1  T e s t  No. 1 (Operated:  Lamp ATB &LBL) 

The Testman o p e r a t e s  the busy key i n  t h e  L ine  F i n d e r ,  
e x t i n g u i s h i n g  lamp A T B  & LBL and l i g h t i n g  lamp 
GUARD. The Testman manual ly  s t e p s  t h e  s w i t c h  s h a f t  
v e r t i c a l l y  t o  t h e  first v e r t i c a l  l e v e l  where t h e  
normal p o s t  s p r i n g s  db n o t  o p e r a t e .  

5 . 2  T e s t  No. 2 (Operated:  Lamp GUARD) 

The Testman o p e r a t e s  key EC CK,  c l o s e s  #1 and # ~ T R  
i n  magnet ic  o  p o s i t i m ,  The Testman o p e r a t e s  key 
DET, opening 7 /2TR, t r a n s f e r s  l e a d  FBG from r e s f s -  
t a n c e  (lamp EXT GUARD) b a t t e r y  t o  r e s i s t a n c e  ( r e -  
s i s t o r  R3) b a t t e r y  a n d  connec t s  ground t o  l e a d  +L. 
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Relay TR 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 ,  
l o c k s  v i a  low r e s i s t a n c e  b a t t e r y  (3500 ohm d e t e c t o r  
b a t t e r y )  connected 20 l e a d  C ,  l i g h t s  lamp EC6LEC1. 

5 . 3  T e s t  No. 3  (Opera ted:  Relay TR and lamps - 
GUARD and EC&ECl) 

The Testman r e s t o r e s  key EC C K ,  lamp EC&ECl remains  
l i t  t o  . i n d i c a t e  p r o p e r  d e t e c t i o n  b a t t e r y  v i a  l e a d  C.  

5.4 'Test Mo. 4 (Opera ted:  Relay TR and lamps 
GUAKD and EC6EC1) 

The Testman momentari ly o p e r a t e s  key ROT MAG, r e -  
moving r e s i s t a n c e  ( r n s i s t o r  R3) b a t t e r y  from l e a d  
FBG,  changing l e a d  C from l o w - r e s i s t a n c e  b a t t e r y  
t o  h i g h - r e s i s t a n c e  b a t t e r y ,  opening #lTR. Relay 
TR r e s t o r e s  and e x t i n g u i s h e s  lamp EC&ECl, i n d i c a t i n g  
t h e  low r e s i s t a n c e  b a t t e r y  (3500 ohrn d e t e c t o r  b a t -  
t e r y )  i s  rcinoved. 

5 . 5  ---- l 'es t N o .  5  (Operate& Lamp GUARD) 

The Testman r e s t o r e s  key ROT MAG, connec t ing  r e s i s -  
t a n c e  ( r e s i s t o r  R3) b a t t e r y  t o  l e a d  FBG. The T e s t -  
man r e s t o r e s  key DET,  t r a n s f e r r i n g  l e a d  FBG f r o a  
r e s i s t a n c e  ( r e s i s t o r  R3) b z t t e r y  t o  r e s i s t a n c e  (lamp 
EXT GUAR3) b a t t e r y ,  t r a n s f e r s  l e a d  +L from ground 
t o  r e s i s t a n c e  (lamp SEL SEIZE) b a t t e r y ,  and connec t s  
ground t o  l e a d  -L. The Testman r e s t o r e s  t h e  busy 
key i n  t h e  L ine  F inder  t o  i n i t i a t e  t h e  o p e r a t i o n  of 
t h e  YON s p r i n g s ,  which upon o p e r a t i n g ,  e x t i n g u i s h  
larnp GUARD and l i g h t s  lamp ATB & LBL. The L i n e  
F i n d e r  i s  now a t  normal. 

DRAWING 140. 

=- m - E- 85289 
, -- T*. 
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