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1 . INTRODUCTION

1 .0 1  T h is  s e c t io n  p r o v id e s  g e n e r a l d e s c r ip ­
t i v e  in fo r m a t io n  c o n c e rn in g  th e  t e s t  s e t  

ty p e  f a c i l i t i e s  d e s ig n e d  f o r  use  i n  th e  m a in ­
te n a n c e  o f  No. 5 c r o s s b a r  r e g i s t e r s  and  s e n d e rs .  
These t e s t i n g  f a c i l i t i e s ,  w h ic h  a re  le s s  e x ­
p e n s iv e  th a n  th e  a u to m a t ic  m o n ito r  r e g i s t e r  
and s e n d e r  t e s t  c i r c u i t ,  h a ve  been made a v a i l ­
a b le  as an a l t e r n a t e  s ta n d a rd  f o r  th e  s m a l le r  
No. 5 c r o s s b a r  o f f i c e s .  I n  a d d i t i o n  to  an 
e q u ip m e n t f i r s t  c o s t  s a v in g ,  a f l o o r  space  
s a v in g  o f  f ro m  one t o  f o u r  e q u ip m e n t bays  w i l l  

r e a l i z e d .

1 .0 2  The f i e l d  o f  a p p l i c a t i o n  f o r  th e  t e s t  
s e t  ty p e  m a in te n a n c e  f a c i l i t i e s  w i l l  be

g e n e r a l l y  i n  o f f i c e s  r a n g in g  u p  t o  a b o u t 
1 0 ,0 0 0  l i n e s  i n  s iz e  and d e p e n d in g  upon  th e  
num ber o f  o r i g i n a t i n g  r e g i s t e r s ,  in c o m in g  
r e g i s t e r s ,  and o u tg o in g  s e n d e rs .

1 .0 3  I n  o r d e r  t o  p e r fo rm  s im i l a r  m a in te n a n c e  
t e s t s ,  th e  t e s t  s e t  ty p e  f a c i l i t i e s  w i l l

r e q u i r e  m ore m a in te n a n c e  t im e  th a n  th e  a u to ­
m a t ic  m o n i t o r  r e g i s t e r  and  s e n d e r  t e s t  c i r c u i t .  
A d d i t i o n a l  t im e  w i l l  be r e q u i r e d  f o r  c o n n e c t­
in g  and  d is c o n n e c t in g  th e  t e s t  s e t s ,  f o r  manu­
a l l y  d i a l i n g  th e  t e s t  n u m b e rs , and  f o r  r e a d in g  
th e  t r o u b le  r e c o r d e r  c a rd s  t o  d e te rm in e  th e  
t e s t  r e s u l t s .

1 .0 4  The t e s t  s e t  ty p e  f a c i l i t i e s  a re  th e  
o n ly  means a v a i la b le  f o r  t e s t i n g  r e v e r -

t i v e  ta n d e m - ty p e  in c o m in g  r e g i s t e r s .  A l l  
o th e r  ty p e s  o f  r e g i s t e r s  and  a l l  ty p e s  o f  
s e n d e rs ,  e x c e p t in te r m a r k e r  g ro u p  s e n d e rs ,  
may be t e s t e d  b y  e i t h e r  ty p e  f a c i l i t i e s .  
I n te r m a r k e r  g ro u p  s e n d e rs  a re  t e s t e d  b y  means 
o f  th e  m a s te r  t e s t  c o n t r o l  c i r c u i t .

1 .0 5  I f  th e  t e s t  s e t  ty p e  f a c i l i t i e s  a re  i n ­
s t a l l e d  o r i g i n a l l y  i n  an o f f i c e ,  no

p a r t i c u l a r  c i r c u i t  o r  e q u ip m e n t p e n a l t y  i s  
im p ose d  w h ic h  w o u ld  p re v e n t  th e  s u b s e q u e n t 
i n s t a l l a t i o n  o f  th e  m ore e x p e n s iv e  t e s t  
f a c i l i t i e s .

1 .0 6  A d e te r m in a t io n  o f  w h e th e r  th e  t e s t  
s e t  ty p e  f a c i l i t i e s  s h o u ld  be p r o v id e d

i n i t i a l l y  w i l l  depend u p on  th e  s a v in g s  w h ic h  
can be r e a l iz e d  b y  d e f e r r in g  th e  h ig h e r  f i r s t  
c o s t  e x p e n d itu re  f o r  th e  a u to m a t ic  m o n ito r  
r e g i s t e r  and s e n d e r t e s t  c i r c u i t .

2 .  GENERAL FEATURES

2 .0 1  Two s m a l l  p o r ta b le  t e s t  s e t s ,  a r e g i s t e r  
t e s t  s e t  f o r  t e s t i n g  o r i g i n a t i n g  and

in c o m in g  r e g i s t e r s  and  a  s e n d e r t e s t  s e t  f o r  
t e s t i n g  o u tg o in g  s e n d e rs ,  c o m p r is e  th e  b a s ic  
t e s t  c o n t r o l  d e v ic e s .  I n  c o n ju n c t io n  w i t h  
th e s e  tw o  t e s t  s e t s ,  s e v e r a l  fra m e -m o u n te d  
t e s t  c i r c u i t  c o n t r o l  u n i t s ,  e a ch  a d a p te d  to  
t e s t i n g  p a r t i c u l a r  ty p e s  o f  in c o m in g  r e g i s t e r s  
o r  o u tg o in g  s e n d e rs ,  a re  p r o v id e d .  These 
e q u ip m e n t u n i t s  t o t a l  a p p r o x im a te ly  20 m ou n t­
in g  p la t e s ,  p lu s  s e v e r a l  c o n t r o l  k e y s  and 
s e le c t in g  s w itc h e s  lo c a t e d  i n  th e  m a s te r  t e s t  
fra m e  c o n t r o l  b a y .

2 .0 2  P a tc h in g  and c o n n e c t in g  f a c i l i t i e s  a re  
p r o v id e d  so t h a t  th e  p o r ta b le  t e s t  s e ts

may be u se d  e i t h e r  a t  th e  m a s te r  t e s t  f ra m e  o r  
a t  th e  f ra m e  lo c a t i o n  o f  th e  c i r c u i t  b e in g

©  A m e rica n  Telephone and T e le g ra p h  Company, 1956 
P r in te d  in  U .S.A.

Page 1



t e s t e d .  The re m o te  c o n t r o l  f e a t u r e  f ro m  th e  
f ra m e  lo c a t io n  i s  p r o v id e d  so t h a t  th e  o p e ra ­
t i o n  o f  th e  r e g i s t e r  o r  s e n d e r b e in g  t e s te d  can  
be o b s e rv e d  r e a d i l y  d u r in g  th e  t e s t  c a l l .

2 .0 3  The tw o  p o r ta b le  t e s t  s e ts  and a s s o ­
c ia te d  fra m e -m o u n te d  t e s t  c o n t r o l  c i r ­

c u i t s  p r o v id e  th e  b a s ic  o p e r a t io n a l  t e s t  e q u ip ­
m ent f o r  r e g i s t e r s  and  s e n d e rs .

2 .0 4  I n  a d d i t i o n  t o  th e  above  t e s t  e q u ip m e n t,  
an  e l e c t r o n ic  p u ls e  g e n e r a t in g  t e s t  s e t

an d  a d i g i t  c o n t r o l  t e s t  s e t  a re  a v a i la b l e .
The 3A p u ls e  g e n e r a t in g  t e s t  s e t ,  when u se d  i n  
c o n ju n c t io n  w i t h  th e  r e g i s t e r  and  s e n d e r t e s t  
s e ts  and  a s s o c ia te d  c i r c u i t s ,  p r o v id e s  a means 
o f  m a k in g  p r e c is io n  p u ls in g  c a p a b i l i t y  t e s t s  
o f  d i a l  p u ls e  and MF r e g i s t e r s  and o f  r e v e r t i v e  
p u ls e  s e n d e rs .  The 3A d i g i t  c o n t r o l  t e s t  s e t ,  
when p a tc h e d  t o  th e  3A p u ls e  g e n e r a t in g  t e s t  
s e t ,  p r o v id e s  a means f o r  p r e s e t t in g  a  s e r ie s  
o f  p u ls e s  r e p r e s e n t in g  a num ber com posed o f  a 
s e le c te d  c o m b in a t io n  o f  d i g i t s .  The 3A p u ls e  
g e n e r a t in g  t e s t  s e t  w i t h o u t  th e  3A d i g i t  co n ­
t r o l  u n i t  i s  c a p a b le  o f  g e n e r a t in g  o n ly  t r a i n s  
o f  p u ls e s  o f  th e  same d i g i t .

2 .0 5  S in c e  th e  3A p u ls e  g e n e r a t in g  t e s t  s e t  
and th e  3A d i g i t  c o n t r o l  t e s t  s e t  a re

r e q u i r e d  f o r  r e l a t i v e l y  in f r e q u e n t  a p p l ic a ­
t io n s  o f  p r e c is io n  t e s t s  o f  p u ls e  c o u n t in g  
and  r e g i s t e r i n g  c i r c u i t s ,  t h e y  can  be u se d  i n  
common b y  s e v e r a l  o f f i c e s  i n  an a re a  r a t h e r  
th a n  be p r o v id e d  on a one p e r  o f f i c e  b a s is .

5 . PRINCIPLES OF TEST SET TYPE MAINTENANCE 
F A C IL IT IE S

A . B a s is  f o r  Use

3 .0 1  The t e s t  s e t  t y p e  f a c i l i t i e s  p e r m it  th e  
a p p l i c a t i o n  o f  new t e s t  p ro c e d u re s  and

te c h n iq u e s  w h ic h  w e re  e v o lv e d  d u r in g  f i e l d  
t r i a l s .  A b a s ic  p re m is e  o f  th e s e  te c h n iq u e s  
i s  t h a t  w e l l - d e s ig n e d  f u n c t i o n a l  c i r c u i t s  a re  
c a p a b le  o f  p e r fo r m in g  s a t i s f a c t o r i l y  i n  s e r v ic e  
w i t h  l i t t l e  m a in te n a n c e  a t t e n t i o n  o v e r  lo n g  
p e r io d s  o f  t im e .  T h is  i s  p a r t i c u l a r l y  t r u e  o f  
r e g i s t e r s  an d  s e n d e rs  w h e re  a c o n s id e r a b le  
b u i l t - i n  m a rg in  o f  c a p a b i l i t y  e x i s t s .  F o r  
s u c h  c i r c u i t s ,  means f o r  a p p ly in g  s im p le  
o p e r a t io n a l  and r e l a t i v e l y  in f r e q u e n t  m a r g in a l 
t e s t s  a re  a d e q u a te .

3 .0 2  F o r  d a y - to - d a y  m a in te n a n c e  th e  3A p u ls e  
g e n e r a t in g  t e s t  s e t  i s  n o t  r e q u i r e d .

The r e g i s t e r  and s e n d e r  t e s t  s e ts  and a s s o ­
c ia t e d  t e s t  c i r c u i t s  p r o v id e  th e  means f o r  
i d e n t i f i c a t i o n  and c le a r in g  o f  t r o u b le .  They 
a re  a ls o  c a p a b le  o f  a p p ly in g  r o u t i n e  o p e ra ­
t i o n a l  t e s t s  w h ic h  p r o v id e ,  i n  m ost in s ta n c e s ,  
some m a rg in  o v e r  s e r v ic e  re q u ire m e n ts .

3 .0 3  R o u t in e  o p e r a t io n a l  t e s t s  can  be em­
p lo y e d  t o  d is c lo s e  t r o u b le s ,  su c h  as

open c o n t a c t s ,  b ro k e n  w i r e s ,  and  c ro s s e s .  
H o w e ve r, th e s e  t r o u b le s  h a v e  been  fo u n d  t o  be 
so in f r e q u e n t  as t o  w a r r a n t  t h e i r  d i s c lo s u r e ,  
i n  m ost in s ta n c e s ,  b y  o t h e r  m eans, s u c h  as 
a u to m a t ic  t r o u b le  r e c o r d in g s ,  a la rm s ,  e x te n d e d  
o p e r a t io n a l  t e s t s ,  and in s p e c t io n s .  C le a ra n c e

o f  t r o u b le s  o f  t h i s  t y p e  w i l l  n o t  g e n e r a l l y  
e n t a i l  r e c o n d i t io n in g  t o  r e s t o r e  b u i l t - i n  
m a rg in s .

3 .0 4  F re q u e n t t e s t i n g  a p p e a rs  t o  be u n n e c e s ­
s a r y  f o r  d e t e c t in g  g r a d u a l d e t e r i o r a t i o n ,

an d  p e r io d ic  p r e c is io n  p u ls in g  c a p a b i l i t y  t e s t s  
ne ed  be made o n ly  a t  e x te n d e d  i n t e r v a l s .

3 .0 5  When a n a ly s is  o f  t r o u b le  r e c o r d s  and  r e ­
p o r t s  shows t h a t  p u ls in g  p e r fo rm a n c e  has

d e g ra d e d , th o s e  c i r c u i t s  o r  c i r c u i t  f e a tu r e s  
w h ic h  a re  w eak f ro m  a  p u ls in g  c a p a b i l i t y  s ta n d ­
p o in t  can  be r e c o n d i t io n e d  t o  r e - e s t a b l i s h  
t h e i r  in h e r e n t  m a r g in a l  c a p a b i l i t y .  The t e s t  
s e t  ty p e  m a in te n a n c e  f a c i l i t i e s ,  when u s e d  i n  
c o n ju n c t io n  w i t h  th e  p u ls e  g e n e r a t in g  t e s t  s e t ,  
p r o v id e  a means f o r  a c c o m p l is h in g  t h i s  o b je c ­
t i v e  .

B . C o n s id e r a t i o n s  R e g a rd in g A p p l i c a t io n

3 .0 6  O p t io n s  have  been  made a v a i la b le  i n  th e  
m a s te r  t e s t  f ra m e  c o n n e c to r ,  th e  m a s te r

t e s t  c o n t r o l  c i r c u i t ,  th e  o f f i c e  common co n ­
t r o l  c i r c u i t s ,  and i n  th e  r e g i s t e r  and s e n d e r 
c i r c u i t s  so t h a t  w i t h  one e x c e p t io n ,  as  d i s ­
c u s s e d  i n  1 .0 4 ,  e i t h e r  th e  t e s t  s e t  ty p e  o r  
th e  p re s e n t  a u to m a t ic  m o n ito r  r e g i s t e r  and 
s e n d e r  t e s t  f a c i l i t i e s  may be e m p lo y e d .

3 .0 7  When th e  t e s t  s e t  ty p e  f a c i l i t i e s  a re  
p r o v id e d ,  in d e p e n d e n t t e s t s  o f  in c o m in g

r e g is t e r s  may be made w i th o u t  i n t e r f e r i n g  
w i t h  t e s t s  o f  o th e r  c i r c u i t s  b e in g  t e s t e d  b y  
th e  m a s te r  t e s t  f ra m e ,  s in c e  th e  c o n n e c t io n s  
f o r  t e s t i n g  in c o m in g  r e g i s t e r s  do n o t  r e q u i r e  
th e  u se  o f  th e  m a s te r  t e s t  c o n t r o l  c i r c u i t .

3 .0 8  H o w eve r, when th e  t e s t  s e t  ty p e  f a c i l i ­
t i e s  a re  i n s t a l l e d  i n  an o f f i c e  h a v in g

th e  a u to m a t ic  m o n ito r  r e g i s t e r  and  s e n d e r t e s t  
c i r c u i t ,  t h i s  c i r c u i t  c a n n o t be u s e d  f o r  t e s t ­
in g  o r  m o n i t o r in g  w h i le  th e  t e s t  s e t  ty p e  f a ­
c i l i t i e s  a re  b e in g  u s e d  f o r  t e s t i n g  a n y  ty p e s  
o f  r e g i s t e r s  o r  s e n d e rs ,  and v ic e  v e r s a .

4 .  DESCRIPTION OF TESTING EQUIPMENT 

A.___Re g is t e r  T e s t S e t

4 .0 1  The r e g i s t e r  t e s t  s e t ,  shown i n  F ig .  1 , 
i s  a p o r ta b le  s e t  c o n ta in e d  i n  an

a lu m in u m  case  a p p r o x im a te ly  12 in c h e s  lo n g ,
9 in c h e s  w id e ,  and  7 in c h e s  h ig h  in c lu d in g  th e  
c o v e r .  The t e s t  s e t  i s  p r o v id e d  w i t h  tw o  
d i a l s ,  n o m in a l ly  10 and  20 p u ls e s  p e r  s e c o n d , 
t o  s im u la te  th e  tw o  d i a l  speeds e n c o u n te re d  in  
s e r v ic e .  The d i a l s  a r e  u s e d  f o r  t e s t i n g  b o th  
d i a l  p u ls e  in c o m in g  and  o r i g i n a t i n g  r e g i s t e r s .
A k e y s e t  i s  p r o v id e d  f o r  use  i n  t e s t i n g  m u l t i -  
f r e q u e n c y ,  r e v e r t i v e ,  and  tan dem  r e v e r t i v e  i n ­
co m in g  r e g i s t e r s .

4 .0 2  The d i a l s ,  k e y s e t ,  c o n t r o l  k e y s ,  ja c k s ,  
and la m p s  a re  m ou n ted  on th e  fa c e  p a n e l

o f  th e  t e s t  s e t .  Some a d d i t i o n a l  t e s t  s e t  
a p p a r a tu s ,  su c h  as  r e s i s t o r s ,  c a p a c i t o r s ,  and 
a  r e p e a t in g  c o i l ,  a re  m oun ted  in  th e  lo w e r  
p a r t  o f  th e  t e s t  s e t  c a s e . The t e s t  s e t  may 
be a t ta c h e d  t o  a  r o l l i n g  la d d e r  s te p  b y  f a s t e n ­
in g  i t  t o  th e  s id e  o f  th e  la d d e r  w i t h  a s t r a p .
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B . In c o m in g  R e g is te r  T e s t  C i r c u i t

4 .0 3  The k e y s ,  la m p s , and  s w itc h e s  o f  th e  
in c o m in g  r e g i s t e r  t e s t  c i r c u i t  a re

m o u n te d  i n  th e  m a s te r  t e s t  f ra m e  c o n t r o l  ba y  
k e y  and  la m p  p a n e l.  The r e l a y  e q u ip m e n t o f  
t h e  t e s t  c i r c u i t  i s  m ou n ted  on th e  l e f t  b a y  
o f  th e  m a s te r  t e s t  f ra m e  c o n t r o l  b a y s .  These 
in c o m in g  r e g i s t e r  t e s t  c i r c u i t  u n i t s  may be 
e q u ip p e d  as  r e q u i r e d  b y  th e  ty p e s  o f  in c o m in g  
r e g i s t e r s  em p lo yed  i n  an  o f f i c e .  The in c o m in g  
r e g i s t e r  t e s t  c i r c u i t  i s  n o t  r e q u i r e d  f o r  
t e s t i n g  o r i g i n a t i n g  r e g i s t e r s .

4 .0 4  A m u l t i c o n d u c to r  b e l t  l i n e  c o n n e c te d  to  
th e  in c o m in g  r e g i s t e r  t e s t  c i r c u i t  has

ja c k  a p p e a ra n c e s  a t  th e  m a s te r  t e s t  fra m e  co n ­
t r o l  b a y  and  a t  e a ch  o f  th e  in c o m in g  r e g i s t e r  
f r a m e s .  The r e g i s t e r  t e s t  s e t  may th u s  be 
c o n n e c te d  t o  th e  in c o m in g  r e g i s t e r  t e s t  c i r ­
c u i t  a t  a n y  o f  th e  ja c k  a p p e a ra n c e s  b y  means 
o f  a m u l t i c o n d u c t o r  p a tc h in g  c o r d .

C. S e n d e r T e s t  S e t

4 .0 5  The s e n d e r t e s t  s e t ,  shown i n  F ig .  2 , 
i s  a  p o r ta b le  s e t  c o n ta in e d  i n  a a lu m i­

num case  a p p r o x im a te ly  10 in c h e s  lo n g ,  8 in c h e s  
w id e ,  and 6 in c h e s  h ig h  in c lu d in g  th e  c o v e r .
The t e s t  s e t  i s  u se d  f o r  t e s t i n g  d i a l  p u ls e ,  MF, 
r e v e r t i v e ,  and PCI o u tg o in g  s e n d e rs .  The fa c e  
p a n e l m ou n ts  la m ps  f o r  d i g i t  c o u n t in g  and
t e s t  p ro g re s s  in d i c a t i o n s ,  c o n t r o l  k e y s ,  a 
r o t a r y  c o n t r o l  s w i t c h ,  ja c k s ,  and tw o  m u l t i ­
c o n ta c t  c o n n e c to r s .  A d d i t i o n a l  t e s t  s e t  r e ­
s i s t o r s  a re  m oun ted  i n  th e  lo w e r  p a r t  o f  th e  
t e s t  s e t  c a s e . The t e s t  s e t  may be a t ta c h e d  
t o  a r o l l i n g  la d d e r  s te p  b y  f a s t e n in g  i t  t o  
th e  s id e  o f  th e  la d d e r  w i t h  a s t r a p .

D . S en de r T e s t C i r c u i t

4 .0 6  The k e y s ,  la m p s , and s w itc h e s  o f  th e  
s e n d e r t e s t  c i r c u i t  a re  m oun ted  i n  th e

m a s te r  t e s t  fra m e  c o n t r o l  b a y  k e y  and lam p 
p a n e l .  The r e l a y  e q u ip m e n t o f  th e  t e s t  c i r ­
c u i t  i s  m oun ted  on th e  l e f t  b a y  o f  th e  m a s te r  
t e s t  f ra m e  c o n t r o l  b a y s .  These s e n d e r t e s t  
c i r c u i t  u n i t s  may be e q u ip p e d  as r e q u i r e d  by  
th e  ty p e s  o f  s e n d e rs  em p lo ye d  i n  an o f f i c e .

4 .0 7  A m u l t i f r e q u e n c y  r e c e iv e r  i s  r e q u i r e d  in  
c o n ju n c t io n  w i t h  th e  s e n d e r  t e s t  c i r c u i t

t o  re c o g n iz e  and r e c o r d  th e  o u tp u t  o f  MF 
s e n d e rs .  A r e g u la r  s e r v ic e  MF r e c e iv e r ,  
m ou n ted  on an in c o m in g  r e g i s t e r  f ra m e ,  may 
be u se d  f o r  t h i s  p u rp o s e . H o w e ve r, i f  no MF 
in c o m in g  r e g is t e r s  a r e  u s e d  i n  an o f f i c e ,  i t  
i s  n e c e s s a ry  t o  p r o v id e  an  MF r e c e iv e r  m oun ted  
on th e  m a s te r  t e s t  fra m e  r e c o r d e r  b a y  f o r  
a s s o c ia t io n  w i t h  th e  MF s e n d e r  t e s t  f a c i l i t i e s .

4 .0 8  A m u l t i c o n d u c t o r  b e l t  l i n e  c o n n e c te d  to  
th e  s e n d e r t e s t  c i r c u i t  ha s  m u l t i p le

ja c k  a p p e a ra n c e s  a t  th e  m a s te r  t e s t  fra m e  con ­
t r o l  b a y  and a t  each  o f  th e  s e n d e r f ra m e s .
The s e n d e r t e s t  s e t  may th u s  be c o n n e c te d  to  
th e  s e n d e r t e s t  c i r c u i t  a t  a n y  o f  th e  ja c k  
a p p e a ra n c e s  b y  means o f  tw o  m u l t i c o n d u c to r  
p a tc h in g  c o rd s .

E . 5A P u ls e  G e n e ra t in g  Tes t  S e t and  P ow er 
S u p p ly  U n i t

4 .0 9  The 3A p u ls e  g e n e r a t in g  t e s t  s e t  i s  
a s s e m b le d  i n  tw o  p o r ta b le  u n i t s  f o r

g r e a t e r  c o n v e n ie n c e  i n  h a n d l in g .  When in  
u s e ,  th e  tw o  u n i t s  a re  c o n n e c te d  t o g e t h e r  b y  
means o f  a  m u l t i c o n d u c t o r  c o r d .  S to ra g e  
spa ce  f o r  th e  c o rd s  i s  p r o v id e d  i n  th e  c o v e r  
o f  th e  t e s t  s e t .

4 .1 0  The p u ls e  g e n e r a t in g  t e s t  s e t  u n i t ,  
shown i n  F ig .  3 ,  i s  h o u s e d  i n  an  a lu m i­

num c a s e , 17 b y  13 b y  7 - 1 /2  in c h e s  i n  s iz e ,  
and w e ig h s  a p p r o x im a te ly  31 p o u n d s . The 
e l e c t r o n ic  e q u ip m e n t f o r  g e n e r a t in g  p u ls e s  
and th e  c o n t r o ls  f o r  e s t a b l i s h in g  o r  r e g u la t ­
in g  th e  p e r  c e n t  b re a k ,  spe ed  o f  p u ls in g ,  num­
b e r  o f  p u ls e s  p e r  d i g i t ,  and th e  i n t e r d i g i t a l  
t im e  a re  c o n ta in e d  i n  t h i s  u n i t .  The v a lu e s  
e s ta b l is h e d  a re  in d ic a t e d  on tw o  m e te rs ,  one 
p r i n c i p a l l y  f o r  r e a d in g  p e r  c e n t  b r e a k ,  th e  
o t h e r  f o r  r e a d in g  p u ls e s  p e r  s e c o n d . The 
i n t e r d i g i t a l  t im e  and  th e  s u p p ly  v o l ta g e  
ra n g e s  a re  a ls o  in d ic a t e d  b y  th e s e  m e te rs  
u n d e r  c o n t r o l  o f  s w itc h e s  p r o v id e d  f o r  t h i s  
p u rp o s e .  A 1 0 - s te p  c o ld  c a th o d e  c o u n t in g  
tu b e ,  v i s i b l e  on th e  t e s t  s e t  p a n e l,  f o l l o w s  
and  in d ic a t e s  th e  num ber o f  p u ls e s .  T h is  tu b e  
may be em p lo ye d  f o r  v i s u a l  p u ls e  c o u n t in g  
p u rp o s e s .

4 .1 1  The p o w e r s u p p ly  u n i t ,  shown i n  F ig .  4 , 
i s  h o u se d  i n  an  a lu m in u m  c a s e , 13 b y

13 b y  7 - 1 /2  in c h e s  i n  s iz e ,  an d  w e ig h s  a p p r o x i ­
m a te ly  38 p o u n d s . I t  o p e ra te s  f r o m  1 0 5 - t o  
1 2 5 - v o l t ,  6 0 - c y c le  ac p o w e r s u p p ly  an d  c o n ­
t a in s  a p p a ra tu s  f o r  c o n v e r t in g  t h i s  p o w e r to
6 .3  v o l t s ,  60 c y c le s  ac and t o  a n  e le c t r o n ­
i c a l l y  r e g u la t e d  300 v o l t s  d c .  T h is  re g u ­
la t e d  h ig h  v o l ta g e  dc i s  s u p p l ie d  t o  th e  p u ls e  
g e n e r a t in g  u n i t  as  + 2 0 0  v o l t s  and —100 v o l t s  
w i t h  r e fe r e n c e  t o  g ro u n d .

F . 5A D i g i t  C o n t r o l  T e s t  S e t

4 .1 2  The 3A d i g i t  c o n t r o l  t e s t  s e t ,  shown 
in  F ig .  5 , i s  a ss e m b le d  i n  a  p o r ta b le

c a s e , 13 b y  13 b y  7 - 1 /2  in c h e s  i n  s iz e ,  and 
w e ig h s  a p p r o x im a te ly  12 p o u n d s . I t  c o n ta in s  
r o t a r y  s w itc h e s  and e l e c t r o n i c  e q u ip m e n t to  
c o n t r o l  th e  p u ls e  c o u n t o f  th e  3A p u ls e  g e n ­
e r a t i n g  t e s t  s e t  t o  w h ic h  i t  i s  p a tc h e d  b y  
m eans o f  a p o w e r s u p p ly  c o rd  and a m u l t i -  
c o n d u c to r  s ig n a l  c o n t r o l  c o r d .

5 .  METHOD OF OPERATION

A . G e n e ra l M e thod  o f  T e s t in g  R e g is te r s

5 .0 1  The r e g i s t e r  t e s t  s e t  i s  u s e d  i n  co n ­
ju n c t i o n  w i t h  th e  t r u n k  t e s t  c i r c u i t ,  

th e  m a s te r  t e s t  c o n t r o l  c i r c u i t ,  th e  t r o u b le  
r e c o r d e r ,  and a te le p h o n e  s e t  when t e s t i n g  
d i a l  p u ls e  o r i g i n a t i n g  r e g i s t e r s .
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