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DISTN CODE 1N99

COMMON SYSTEMS 
OSCILLATOR CIRCUIT 

AUTOMATIC NUMBER IDENTIFICATION -  TYPE B 
CROSSBAR NO. 1 , PANEL OR STEP BY STEP OFFICE

CHANGES

B. Changes in  Apparatus

B.01 Added

OSC -  533K D iode App F ig .  1 , O p tion  Q

D. D e s c r ip t io n  o f  Changes

D.01 When the  SD-95810-01 i d e n t i f i e r  is  
arranged w ith  th e  o s c i l l a t o r  le a d  

cross  d e te c t io n  fe a tu re  and i f  an o s c i l ­
la t o r  i s  p lugged busy, a fa ls e  o s c i l l a t o r  
cross  in d ic a t io n  w i l l  o ccu r. T h is  is  
prevented  by p ro v id in g  an o p t io n  Q OSC 
d io d e , re p la c in g  R w ir in g ,  in  the  OSC le a d  
v ia  the  ou tg o in g  tru n k s  to  th e  i d e n t i f i e r s .

D.02 C ir c u i t  Notes 102 and 104 are re v is e d , 
C ir c u i t  Note 108 is  added, and CAD 1 

is  changed to  r e f le c t  D.01 im provem ents.
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ISSUE 4B 
APPENDIX 4B 

DWG ISSUE 10B 
DISTN CODE 1N99

COMMON SYSTEMS 
OSCILLATOR CIRCUIT 

AUTOMATIC NUMBER IDENTIFICATION -  TYPE B 
CROSSBAR NO. 1 , PANEL OR STEP BY STEP OFFICE

CHANGES

B. Changes In  A p p a ra tu s

B .01 Superseded Superseded By

CPS-D39 Tone G ate CPS-D39 Tone G ate 
App F ig .  1 , App F ig .  1,
O p tio n  W O p tio n  W

Q I, QZ 51B 
T r a n s is to r  
CPS O p tio n  Z

Q3 -  6B o r  9B 
T r a n s is to r ,  
App F ig .  1, 
O p tio n  T

Q l,  Q2 51T 
T r a n s is to r  
CPS O p tio n  Y

Q3 -  58B 
T r a n s is to r ,  
App F ig .  1 , 
O p tio n  S

D. D e s c r ip t io n  o f  Changes

D .01 The D39 to n e  g a te ,  o p t io n  W f o r  use
w i th  No. 1 AMARS and t o l l  i d e n t i f i e r s  

in  s te p -b y - s te p  o f f i c e s ,  i s  r e v is e d  to ':

(a) Im prove  th e  r e l i a b i l i t y  m a rg in  o f  th e  
Q l and Q2 t r a n s is t o r s  in  th e  CPS-D39

to n e  g a te  by  p r o v id in g  a h ig h e r  s u s ta in
v o l ta g e  51 ty p e .

(b) S p e c ify  th e  108A f o r  th e  107A Q3 and 
Q4 t r a n s is t o r s  on a n o - re c o rd  b a s is

in  agreem ent w i th  p h y s ic a l d e s ig n  c o n s id e r ­
a t io n s  and in  a cco rda nce  w i th  WE d ra w in g s .

(c ) B r in g  th e  CPS R ecord o f  Changes T ab le  
u p - to - d a te  to  show th e  l a s t  CPS s e r ie s

number and th e  added o p t io n s .
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CIRCUIT DESCRIPTION CD-95827-01
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' DISTN CODE 1N99

COMMON SYSTEMS 
OSCILLATOR CIRCUIT 

AUTOMATIC NUMBER IDENTIFICATION -  TYPE B 
CROSSBAR NO. 1 , PANEL OR STEP BY STEP OFFICE

CHANGES

Superseded By

CPS-D-39 Tone Gate 
App F ig .  1,
O p tion  W, p e r SD 
Sheet 6

D. D e s c r ip t io n  o f  Changes

D.01 The D-39 tone  g a te , o p t io n  W f o r  use
w ith  No. 1 AMARS and t o l l  i d e n t i f ie r s  in  

s te p -b y -s te p  o f f ic e s ,  i s  re v is e d  on sheet 6, 
re p la c in g  th e  same c i r c u i t  pack shown on sheet 
5 . The purpose o f  th e  change was to  reduce 
c o s ts , in c re a se  c i r c u i t  r e l i a b i l i t y ,  and to  
o f f e r  g re a te r  p ro te c t io n  a g a in s t breakdown.
On sheet 5, the  fo rm e r 912A connec to r is  shown 
rep laced  w ith  th e  910A to  c o r re c t  a d r a f t in g  
e r r o r .

D.02 Notes 106 and 302 on sheet 1 a re  re v is e d  
fo r  c l a r i t y .

B. Changes in  Apparatus

B .01 Superseded

CPS-D-39 Tone Gate 
App F ig .  1,
O ption  W, p e r SD 
Sheet 5
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DISTN CODE 1N99

COMMON SYSTEMS 
OSCILLATOR CIRCUIT 

AUTOMATIC NUMBER IDENTIFICATION -  TYPE B 
CROSSBAR NO. 1 , PANEL OR STEP BY STEP OFFICE

CHANGES

D. D e s c r ip t io n  o f  Changes

D.01 D ra f t in g  c o r re c t io n s  a re  made to  the  
m anu fac tu rin g  te s t  requ irem en ts  ta b le  

p a r ts  B and C on sheet 5 to  b r in g  the  sche­
m a tic  in to  agreement w ith  th e  in fo rm a t io n  
shown on the CPS-D39 tone ga te  d ra w in g , 
A-250711. On th e  same shee t, the  C l c a p a c ito r  
code is  changed from  a 608B to  a 614C, a lso  
in  agreement w ith  Issue  4 o f the  A d raw ing .

D.02 In  FS1, th e  in te r n a l  p a ire d  leads a re  
removed from  th e  schem atic  on sheet 2 

because i t  was d isco ve re d  WE never a p p lie d  
th is  type  o f  w ir in g  to  the  c i r c u i t  and th a t  
such p a rin g  is  n o t re q u ire d . The e x te rn a l 
p a ir in g ,  which is  im p o r ta n t,  is  re v is e d  in  
the  FS and CAD 1 to  c l a r i f y  i t s  use. A lso  
fo r  c la r i t y ,  o p t io n  V is  added to  CAD 1 on 
sheet 4.
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AUTOMATIC NUMBER IDENTIFICATION -  TYPE B 
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CHANGES

D. D e s c r ip t io n  o f  Changes

D . l  C i r c u i t  Note 102 i s  re v is e d  to  p la c e  a 
l i m i t  on th e  q u a n t i ty  o f  a u to m a tic  

in te r c e p t  t ru n k s  f o r  s te p -b y -s te p  o r  p a n e l 
o f f i c e s ,  to  in c lu d e  th e  new s te p -b y -s te p  
lo c a l  d i r e c to r y  a s s is ta n c e  t ru n k s ,  and to  
in c lu d e  o th e r  e x is t in g  ANI-B t r u n k s ,  a l l  
w i t h in  th e  te rm in o lo g y  o f :  "fram es equ ipped  
w ith  tru n k s  r e q u ir in g  c o n n e c tio n  to  t h is  
o s c i l l a t o r . "

D .2 Note 107 i s  added to  reduce th e  q u a n t i ty  
o f  s te p -b y -s te p  a u to m a tic  in te r c e p t  

t ru n k s  to  th a t  in c lu d e d  on th re e  o r  le s s  
a d ja c e n t AIS fram es in  o rd e r to  reduce  id e n ­
t i f i e r  f a i lu r e s  by im p ro v in g  the  s ig n a l to  
n o is e  r a t i o .

D .3 The a u x i l ia r y  c i r c u i t  f o r  c a l l i n g  l in e  
I d e n t i f i c a t io n  i s  removed fro m  th e  

fe a tu re  ta b le  o f  Note 102 and ra te d  M fr D is c , 
in  FS1 and CAD 1.

D .4 To agree w ith  th e  i d e n t i f i e r  c i r c u i t  
f o r  AMARC on a n o -re c o rd  b a s is ,  th e  

S I le a d  i s  added to  th e  tone  m u l t ip le x e r  
and power t r a n s fe r  u n i t  i n  FS1 and CAD 1.
The te rm , "Remote U n i t , "  i s  dropped from  
C i r c u i t  Note 102 to  s im p l i f y  th e  a p p l ic a t io n  
o f  o p t io n  V f o r  t h i s  purpose  by re fe re n c in g  
th e  i d e n t i f i e r  c i r c u i t  o n ly .  ,

F . Changes in  CD S e c tio n  I I I  j

P -1 In  4. CONNECTING CIRCUITS, ch inge  (m) 
to  read  Oommon Systems -  A u x i l ia r y  

C i r c u i t  -  AN I-B  f o r  C LI -  SD-1C208-01,
(M fr  D is c . )  and add I

(n )  O u tg o in g  In te r c e p t  T ru n k  f o r  AIS -
SD-32532-O I .

(o )  L o c a l D ir e c to r y  A s s is ta n c e  T runk  C i r ­
c u i t  f o r  AN I-B  o r  ANI-C -  SD-35029-01.
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TABLE OF CONTENTS PAGE

SECTION I  -  GENERAL DESCRIPTION. . . .  I
SECTION I  -  GENERAL DESCRIPTION

1 . PURPOSE OF CIRCUIT

1 . PURPOSE OF C IR C U IT ...................................... i

SECTION I I  -  DETAILED DESCRIPTION. . . 2

I .  APPLICATION OF SIGNAL TO TRUNK
SLEEVE........................ 1 "...........................   . 2

1 .0 1  The o s c i l l a t o r  c i r c u i t  g e n e ra te s  a 
2 . 2- v o l t  s ig n a l  w ith  a fre q u e n cy  o f  

5800 Hz and a p p lie s  i t  to  th e  s le e ve  !o f 
th e  o u tg o in g  t r u n k  to  e nab le  th e  ANI 1 
i d e n t i f i e r  to  i d e n t i f y  th e  c a l l i n g  custom ers 
d i r e c to r y  number.

CUT THROUGH...........................................................

SLEEVE HOLDING CIRCUIT .......................  2

RELEASE....................................................................

2 . GENERATION OF 5800-HZ SIGNAL . . .  2

OSCILLATOR.........................................   2

BUFFER AMPLIFIER . . . .

POWER AMPLIFIER...................

AUXILIZRY APPARATUS. . .

3 . TESTING AND ADJUSTING- THE
BSEILlaJOr . T T " ...................   4

TEST OF THE OSCILLATOR.......................  4

ADJUSTMENT PROCEDURE............................  4

SECTION I I I  -  REFERENCE D A T A ........................ 5

->1. WORKING L IM IT S ................................................5

2 . FUNCTIONAL DESIGNATIONS.............................. 5

3 ■ FUNCTIONS....................................................  5

4 . CONNECTING C IR C U IT S .............................  5

5 . MANUFACTURING TEST REQUIREMENTS . 5

6 . TAKING EQUIPMENT OUT OF SERVICE. . 3

SECTION IV  -  REASONS FOR REISSUE. . . 5

1 .02  The o s c i l l a t o r  c i r c u i t  i s  d iv id e d  in to  
fo u r  m a jo r fu n c t io n a l  p a r ts  -  the  

o s c i l l a t o r ,  th e  b u f f e r  a m p l i f ie r ,  the! power 
a m p l i f ie r ,  and th e  a u x i l i a r y  a p p a ra tu s  used 
to  h o ld  th e  c o n n e c tio n  and c u t th ro u g h  th e  
o u tp u t o f  th e  o s c i l l a t o r  c i r c u i t  to  th e  
t r u n k .

i
(a )  The fu n c t io n  o f  th e  o s c i l l a t o r  i s  to  

p ro v id e  a 5800-Hz s ig n a l ,  s ta b le  in  
fre q u e n c y  and a m p litu d e  to  th e  a m p l i f ie r  
s e c t io n s .  I t  c o n s is ts  p r im a r i ly  o f  a 
n e tw o rk  N1 ( ta n k  c i r c u i t ) ,  a t r a n s is t o r  
Q l,  and a tra n s fo rm e r  T l .  The l a t t e r  
co u p les  th e  o s c i l l a t o r  to  th e  b u f f e r  amp­
l i f i e r .

(b )  The fu n c t io n  o f  th e  b u f f e r  a m p l i f ie r
5°  I s o la te  th e  o s c i l l a t o r  from  

th e  lo a d  and p ro v id e  l in e a r  v o lta g e  g a in  
I t  c o n s is ts  m a in ly  o f  p o te n t io m e te r  B, 
i s o la t in g  r e s i s t o r  R5, a t r a n s is t o r  Q2, 
b ia s in g  r e s is t o r s ,  and a t ra n s fo rm e r  IT .  
The l a t t e r  co u p les  th e  b u f f e r  a m p l i f ie r  
and power s ta g e s .

( c )  The fu n c t io n  o f  th e  power a m p l i f ie r  
i s  to  p ro v id e  power g a in  w ith  low

d i s t o r t i o n .  I t  c o n s is ts  o f  a power 
t r a n s is t o r  Q3, an o u tp u t tra n s fo rm e r  T3, 
and p r o v is io n  f o r  b ia s in g  th e  t r a n s is t o r .

(d )  The HD in d u c to r  p ro v id e s  a low  r e ­
s is ta n c e  g round  to  h o ld  th e  sw itch e s

in  th e  c o n n e c tio n . However, i t s  impedance 
t d  th e  5800-H z s ig n a l  i s  v e ry  h ig h  so as 
n o t to  o v e r lo a d  th e  o s c i l l a t o r  o u tp u t .

P r in te d  in  U .S .A .
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The o s c i l l a t o r  (OSC) r e la y  (o p t io n  X p ro ­
v id e d )  o r  th e  to n e  g a te  (o p t io n  W p ro ­
v id e d )  p e rm its  th e  g e n e ra te d  s ig n a l to  be 
c u t th ro u g h  to  th e  t r u n k  when needed. When 
th e  c i r c u i t  i s  i d l e ,  th e  g e n e ra te d  5800-Hz 
s ig n a l  does n o t appear a t th e  o u tp u t o f  th e  
o s c i l l a t o r  c i r c u i t .  Where o p t io n  V i s  f u r ­
n is h e d , th e  OSC r e la y ,  th e  D-39 c i r c u i t  p a ck , 
and th e  HD ln d u c v o r  ? re  n o t p ro v id e d  and 
th e  g e n e ra te d  s ig n a l  appears a t th e  o u t­
p u t a t  a l l  t im e s .

SECTION I I  -  DETAILED DESCRIPTION

1. AFPLICATION OF SIGNAL TO TRUNK SLEEVE

CUT THROUGH

1 .0 1  When th e  c a l le d  number has been se n t 
to  th e  d is ta n t  o f f i c e ,  and th e  o u t­

g o in g  t r u n k  d e te c ts  d i s t r i c t  c u t th ro u g h  in  
c ro s s b a r No. 1 and p a n e l o f f ic e s  and when 
i t  re c e iv e s  a s t a r t  i d e n t i f i c a t io n  s ig n a l 
from  a d is ta n t  o f f i c e ,  i t  s e iz e s  an o u t -  
p u ls e r  th ro u g h  a l i n k .  L a te r ,  th e  o u t -  
p u ls e r  s e iz e s  an i d e n t i f i e r  and o p e ra te s  a 
r e la y  i n  th e  t r u n k  to  c u t th e  s le e ve  th ro u g h  
to  th e  o s c i l l a t o r  c i r c u i t  and p re p a re  to  
o p e ra te  th e  OSC r e la y  (o p t io n  X p ro v id e d ) ,  
o r  to  enab le  th e  to n e  g a te  (o p t io n  W p ro ­
v id e d ) .  When th e  i d e n t i f i e r  i s  ready  to  
make an i d e n t i f i c a t i o n ,  i t  a p p lie s  a s ig n a l  
t o  th e  o s c i l l a t o r  le a d  to  o p e ra te  th e  OSC 
r e la y  o r  e nab le  th e  to n e  g a te ; t h i s  causes 
th e  5800-Hz to n e  to  be a p p lie d  to  th e  s le e v e .

SLEEVE HOLDING CIRCUIT

1 .0 2  As soon as th e  r e la y  i n  th e  o u tg o in g  
t r u n k  o p e ra te s , i t  connec ts  th e  s le e ve

t o  th e  o s c i l l a t o r  c i r c u i t .  T h is  s le e ve  h o ld s  
th e  c o n n e c tio n  back th ro u g h  th e  c e n t r a l  o f -  
f le e  s w itc h e s  and must be k e p t g rounded .
The HD in d u c to r  p ro v id e s  t h i s  g round w it h ­
o u t s h o r t in g  th e  o u tp u t o f  th e  o s c i l l a t o r .

RELEASE

1 .0 3  When th e  i d e n t i f i e r  com p le tes  i t s  
fu n c t io n s ,  i t  i s  re le a s e d  by th e  o u t -

p u ls e r .  T h is  r e s u l t s  i n  th e  rem ova l o f  th e  
s ig n a l  th a t  h o ld s  th e  OSC r e la y  o p e ra te d  
( o p t io n  X p ro v id e d )  o r  th e  to n e  g a te  enab led  
( o p t io n  W p r o v id e d ) .  Then, th e  o u tp u ls e r  
re le a s e s  th e  o u tg o in g  t r u n k  r e la y  and th e  
s le e v e  i s  d is c o n n e c te d  fro m  th e  o s c i l l a t o r  
c i r c u i t .  A t abou t th e  same t im e ,  th e  o u t­
p u ls e r  re le a s e s  th e  r e la y  i n  th e  o u tg o in g  
t r u n k  and th e  s le e v e  i s  d is c o n n e c te d  from  
th e  o s c i l l a t o r  c i r c u i t .

1 .0 4  The o s c i l l a t o r  c i r c u i t  c o n tin u e s  gen­
e r a t in g  th e  5800-Hz s ig n a l as lo n g  as 

b a t t e r y  s u p p ly  i s  fu r n is h e d .  T h is  s ig n a l 
does n o t go beyond th e  OSC r e la y  (o p t io n  X 
p ro v id e d )  o r  th e  tone ga te  (o p t io n  W p ro ­
v id e d )  when th e  o s c i l l a t o r  c i r c u i t  i s  n o t 
i n  use .

2 . GENERATION OF 5800-HZ SIGNAL

OSCILLATOR

2 .01  The o s c i l l a t o r  s tage  o f  th e  o s c i l l a t o r  
c i r c u i t  g e n e ra te s  th e  5800- h e r tz  s ig ­

n a l .  T h is  s ta g e  in c lu d e s  th e  Q1 t r a n s is t o r ,  
tu n e d  n e tw o rk  N l,  In te r s ta g e  tra n s fo rm e r  T l ,  
fe e d b a ck  r e s i s t o r  R l,  b ia s in g  r e s is to r s  R2 
and R3, bypass c a p a c ito r  C2, b ia s in g  v a r ­
i s t o r  D. The t r a n s is t o r  i s  used in  tn e  
common c o l le c t o r  c o n n e c tio n . T h is  g iv e s  
c u r r e n t  g a in  and power g a in  b u t no v o lta g e  
g a in . The v o lta g e  g a in  re q u ire d  f o r  o s c i l ­
l a t i o n  i s  o b ta in e d  by t ra n s fo rm e r  a c t io n  in  
th e  in d u c to r  o f  the  n e tw o rk  N l.  The base 
o f  th e  t r a n s is t o r  i s  b ia s e d  a t -40  v o l t s  by 
m aking use o f  th e  breakdown v o lta g e  ch a ra c ­
t e r i s t i c  o f  v a r is t o r  D.

2 .0 2  C u rre n t f lo w s  from  th e  e m it te r  to  th e  
base and causes a v o lta g e  d rop in  th e

R2 r e s i s t o r  th a t  p la c e s  th e  e m it te r  a t a 
s l i g h t l y  lo w e r n e g a tiv e  v o lta g e  th a n  the  
b a se . The d i f fe r e n c e  i s  s m a ll.  In  o s c i l ­
l a t i o n  th e  e m it te r  goes to w a rd  a I f f E e r  
n e g a t iv e  v o lta g e  and i t  c a r r ie s  w ith  i t ,  
th ro u g h  r e s i s t o r  R l,  th e  ta p  on th e  L I  
in d u c to r  in  n e tw o rk  N l.  By t ra n s fo rm e r  
a c t io n  i n  th e  in d u c to r  th e  v o lta g e  o f  the  
base in c re a s e s  to  a la r g e r  n e g a tiv e  v a lu e . 
P a rt o f  th e  c u r re n t change in  th e  
i s  fe d  th ro u g h  r e s i s t o r  R l and th e  in d u c to rs  
in  th e  n e tw o rk  to  th e  ba se . T h is  i s  a m p li­
f ie d  i n  th e  t r a n s is t o r  t o  cause th e  c u r re n t 
t o  in c re a s e  even m ore. T h is  c o n tin u e s  un­
t i l  th e  t r a n s is t o r  s a tu r a te s .  
g a in  o f  th e  s ta g e  goes to  ze ro  and th e  e m it­
t e r  c u r re n t  s to p s  in c re a s in g .  D u rin g  th e  
in c re a s e  o f  base c u r re n t  th e  c a p a c ito r  in  
th e  n e tw o rk  was c h a rg in g  to w a rd  a g re a te r  
n e g a tiv e  v o l ta g e .  When th e  base c u r re n t 
s to p s  in c re a s in g  th e  In d u c to r  c u r re n t d i ­
v e r t s  to  th e  c a p a c ito r ,  w h ich  s ta r t s  c h a rg - 
ln g  so th a t  th e  end o f  th e  c a p a c ito r  tow ard  
th e  base goes i n  a p o s i t i v e  d i r e c t io n .  T h is  
r e s u l t s  in  a decrease o f  base c u r re n t  and 
th e  t r a n s is t o r  s ta r t s  to  tu r n  o f f .  in e  
t r a n s is t o r  a l t e r n a t e ly  tu r n s  o f f  and on in  
t h i s  m ln n e r and th e  tu n e d  n e tw o rk  N l causes 
th e  c u r re n ts  and v o lta g e s  to  be s in e s o id a l .
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2 .03  The chang ing  e m it te r  c u r r e n t ,  w h ich  
f lo w s  In  th e  p r im a ry  w in d in g  o f  t r a n s ­

fo rm e r T l ,  in d u ces  a v o lta g e  in  th e  secon­
d a ry  w in d in g  th a t  d r iv e s  th e  b u f f e r  s ta g e . 
T h is  t ra n s fo rm e r  i s  connected so as t o  s te p  
down th e  v o lta g e  and impendace and s te p  up 
th e  b u r r e n t .  T h is  a vo id s  lo a d in g  th e  o s c i l ­
l a t o r  s ta g e .

2 .04  The tu n in g  o f  th e  o s c i l l a t o r  c i r c u i t  
i s  done i n  th e  f i r s t  o r  o s c i l l a t o r

s ta g e . P a rt o f  th e  in d u c ta n c e  in  th e  p a r a l­
l e l  tuned  n e tw o rk  N1 is  v a r ia b le .  T h is  can 
be a d ju s te d  by in s e r t in g  an a d ju s t in g  t o o l  
th ro u g h  th e  open ing  in  th e  end o f  th e  n e t ­
w ork and tu r n in g  th e  a d ju s t in g  sc rew . T h is  
i s  covered  in  d e t a i l  l a t e r  under th e  h e a d in g  
A d jus tm en t P rocedure .

BUFFER AMPLIFIER

2 .05  The b u f f e r  a m p l i f ie r  s tage  in c lu d e s  
t r a n s is t o r  Q2, p o te n t io m e te r  V , is o ­

l a t i n g  r e s i s t o r  R5, dc i s o la t in g  c a p a c ito r  
C3, b ia s in g  r e s is to r s  R6 , R7, and R8 , fe e d ­
back r e s is t o r  R9, lo a d  s t a b i l i z in g  r e s is t o r  
RIO, and in te r s ta g e  c o u p lin g  t ra n s fo rm e r  T2. 
The t r a n s is t o r  i s  used in  th e  common e m it te r  
c o n n e c tio n . T h i3 g iv e s  b o th  c u r re n t and 
v o lta g e  g a in . P o te n tio m e te r V i s  p ro v id e d  
to  g iv e  c o n t r o l  o f  th e  o u tp u t v o lta g e .  The 
a d ju s tm e n t o f  t h i s  p o te n t io m e te r  i s  cove red  
in  d e t a i l  under th e  head ing  A d jus tm en t P ro ­
ce d u re . R e s is to r  R5 decreases th e  e f f e c t  o f  
chang ing  lo a d  and chang ing  p o te n t io m e te r  
s e t t in g  on th e  lo a d in g  o f  th e  o s c i l l a t o r .
The s ig n a l passes fro m  tra n s fo rm e r  T l  th ro u g h  
th e  p o te n t io m e te r ,  r e s i s t o r  R5, and capa­
c i t o r  C3 to  th e  base o f  th e  Q2 t r a n s is t o r .  
Here i t  is  a m p l i f ie d  and fe d  th ro u g h  t r a n s ­
fo rm e r T2 to  th e  o u tp u t s ta g e . Across th e  
p r im a ry  w in d in g  o f  tra n s fo rm e r  T2 i s  a r e ­
s i s t o r ,  RIO, th a t  lo a d s  th e  s tage  w ith  a 
f ix e d  lo a d  so as to  overshadow changes in  
lo a d  re s is ta n c e  r e f le c te d  th ro u g h  th e  t r a n s ­
fo rm e r .

2 .06  P a rt o f  th e  o u tp u t c u r re n t i s  fe d  back 
- to  th e  in p u t  th ro u g h  r e s is t o r  R9.

T h is  decreases th e  in p u t  and o u tp u t impedance 
o f  th e  b u f f e r  s tage  and s ta b i l iz e s  th e  g a in .

2 .07  R e s is to rs  R6 and R7 p ro v id e  a b ia s  
v o lta g e  f o r  th e  base o f  th e  Q2 t r a n r

s i s t o r  o f  a p p ro x im a te ly  -39  v o l t s .  C a p a c ito r  
C3 is o la te s  th e  base from  th e  p o te n t io m e te r  
f o r  d i r e c t  c u r re n t to  a v o id  chang ing  th e  
b ia s  as th e  o u tp u t v o lta g e  is  changed.

2 .08  R e s is to r  R8 p ro v id e s  a dc v o lta g e  
d rop to  b ia s  th e  e m it te r  a t - 38.5

v o l t s .  T h is  r e s i s t o r  is  bypassed by ca­
p a c i t o r  C4 so th a t  i t  has no e f f e c t  on th e  
ac s ig n a l.

POWER AMPLIFIER

2.09 The power a m p l i f ie r  s tage  in c lu d e s  
t r a n s is t o r  Q3 , b ia s in g  r e s is to r s

R l l ,  R12, R13, and R l4 , bypass c a p a c ito r  
C5, and tra n s fo rm e r  T3. The t r a n s is t o r  
i s  used in  th e  common c o l le c t o r  c o n n e c tio n  
to  o b ta in  a lo w  o u tp u t im pedance. A gain  
t h i s  g iv e s  c u r r e n t  and power g a in  b u t no 
v o lta g e  g a in .  I f  a v o ltm e te r  i s  a p p lie d  
to  th e  base and th e n  to  th e  e m it te r  o f  
t h i s  s ta g e , th e re  may appear to  be a v o lta g e  
g a in .  T h is  e f f e c t  i s  caused by th e  d i f ­
fe re n c e  in  lo a d in g  e f f e c t  o f  th e  m e te r be­
tween th e  h ig h -im p e d a n ce  base c i r c u i t  and 
th e  low -im pedance  c o l le c t o r  c i r c u i t .  The 
s ig n a l passes fro m  th e  secondary w in d in g  
o f  th e  T2 t r a n s fo rm e r  d i r e c t l y  th ro u g h  
th e  t r a n s is t o r ,  where th e  c u r re n t  i s  a m p li­
f i e d ,  to  th e  T3 t ra n s fo rm e r  where th e  v o lta g e  
is  s tepped  down and th e  c u r re n t  s tepped  up .

2 .10  R e s is to rs  R l l  and R12 p ro v id e  a b ia s ­
in g  v o lta g e  to  th e  base o f  abou t -35

v o l t 3 . R e s is to rs  R13 and R14 b ia s  th e  
e m it te r  to  a n e g a tiv e  v o lta g e  v e ry  s l i g h t l y  
le s s  th a n  th e  v o lta g e  o f  th e  base o r  ap­
p ro x im a te ly  -35  v o l t s .

2 .1 1  Care must be used in  t e s t in g  t h i s  
s ta g e  to  AVOID GROUNDING THE CASING

OF TRANSISTOR Q3 OR THE METAL PLATE TO 
WHICH IT  IS  ATTACHED. G round ing  th e  e m it­
t e r ,  th e  c a s in g , o r  th e  m e ta l n la te  connec­
te d  to  th e  e m i t t e r  te r m in a l w i l l  in s t a n t l y  
b u rn  o u t th e  t r a n s is t o r .  A vo id  to u c h in g  
th e  g round  le a d  o f  e le c t r o n ic  v o ltm e te rs  to  
th e se  p o in ts .  Many o f  these  v o ltm e te rs  a re  
in t e r n a l l y  g rounded .

2 .12  C a p a c ito r  C5 bypasses th e  e m it te r  
b ia s in g  r e s is to r s  f o r  ac s ig n a ls .

2 .1 3  T h is  pow er a m p l i f ie r  s tage  s u p p lie s  
enough power to  th e  lo a d  to  m a in ta in

th e  v o lta g e  o f  2 .2  + 0 .2  v o l t s  f o r  th e  range  
o f  lo a d  im pedances en co u n te re d  in  c e n t r a l  
o f f i c e s .

AUXILIARY APPARATUS

2 .1 4  In  o s c i l l a t o r s  used on tr u n k  fram es 
o n ly  one HD in d u c to r  i s  p ro v id e d  f o r

two o s c i l l a t o r s .  S ince  o n ly  one o s c i l l a t o r  
i s  used a t a t im e ,  o n ly  one HD in d u c to r  i s
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re q u ire d  to  h o ld  th e  co n n e c tio n s  to  th e  
tr u n k  c i r c u i t s  In  th a t  fram e o r  th e  tw o 
a d ja c e n t fra m e s .

2 .15  Each o s c i l l a t o r  o f  a p a i r  co rresponds  
to  an I d e n t i f i e r  In  an I d e n t i f i e r  

g ro u p . When I d e n t i f i e r  0 i s  in  use I t  
enab les  o s c i l l a t o r  0. When I d e n t i f i e r  1 is  
in  use I t  enab les  o s c i l l a t o r  1 . I f  an os­
c i l l a t o r  i s  made b u sy , th e  c o n t r o l  i s  a u to - 
m a t lc a l ly  t r a n s fe r r e d  to  th e  o th e r  o s c i l l a t o r  
so th a t  th e  o th e r  o s c i l l a t o r  se rve s  b o th  
i d e n t i f i e r s .  When an o s c i l l a t o r  i s  used 
f o r  l i n e  v e r i f i c a t i o n ,  perm anent s ig n a l 
i d e n t i f i c a t io n  o r  f o r  t e s t in g ,  th e re  i s  o n ly  
one o s c i l l a t o r  on th e  fra m e . T h is  o s c i l l a t o r  
i s  th e n  e nab led  by e i t h e r  o f  th e  two id e n t i ­
f i e r s ,

3 . TESTING AND ADJUSTING THE OSCILLATOR

sh o u ld  be used f o r  ac s ig n a ls  and a m e te r 
h a v in g  a re s is ta n c e  o f  2 0 , 000-ohms p e r v o l t  
sh o u ld  be used to  measure dc v o lta g e s .  Care 
sh o u ld  be ta ke n  to  a v o id  g ro u n d in g  th e  e m it­
t e r  te r m in a l  o f  t r a n s is t o r  Q3- T h is  t e r -  
m ln a l i s  connected  to  a m e ta l p la te  w hich 
a ls o  sh o u ld  n o t be grounded. T e rm in a ls  3 ,
H 7 and 8 o f  tra n s fo rm e r  T3 shou ld  n o t be 
grounded because these  a re  connected to  th e  
e m it te r  te r m in a l  by a low  re s is ta n c e .  
G round ing  o f  any o f  th e se  te rm in a ls  w i l l  
im m e d ia te ly  b u rn  o u t th e  t r a n s is t o r .

3 .04  The o u tp u t o f  th e  o s c i l l a t o r  w ith  th e  
D-39 c i r c u i t  pack in s t a l le d  (o p t io n  W 

p ro v id e d )  i s  te s te d  by rem oving  th e  pack 
fro m  th e  912A co n n e c to r on th e  o s c i l l a t o r  
u n i t .  An 804A t o o l  i s  in s e r te d  in  th e  912A 
c o n n e c to r and th e  D-39 pack i s  in s e r te d  in  
th e  804A t o o l .  A t TP1 an e le c t ro n  tube

TEST OF THE OSCILLATOR ADJUSTMENT PROCEDURE
3.01 The v o lta g e  and fre q u e n c y  o f  th e  os­

c i l l a t o r  c i r c u i t  a re  measured by i n ­
s e r t in g  a co rd  in  th e  TST Jack w ith  a vacuum 
tu b e  v o ltm e te r  a n d /o r  fre q u e n c y  m e te r a t ­
ta ch e d  to  th e  c o rd . P lu g g in g  in t o  th e  TST 
Jack co n n e c ts  a dummy lo a d  a c ro ss  th e  o u t -  
p u t o f  th e  o s c i l l a t o r  in  a d d i t io n  to  g iv in g  
access to  th e  o u tp u t le a d s  f o r  th e  m e te rs .

3 .02  The v o lta g e  measured by th e  vacuum 
tu b e  v o l tm e te r  p lu g g e d  in t o  th e  TST 

Jack sh o u ld  be 2 .2  v o l t s  w ith  o p t io n  X o r  
V p ro v id e d . W ith  o p t io n  W p ro v id e d  and 
th e  D-39 pack in s t a l le d ,  th e  o u tp u t v o lta g e  
i s  n o t checked a t  th e  TST J a c k ; i t  i s  check­
ed a t th e  TP1 te s t  p o in t  on th e  D-39 pack 
and s h o u ld  re a d  22 v o l t s .  See 3 -04 f o r  
t e s t in g  o s c i l l a t o r  w ith  th e  D-39 pack p ro ­
v id e d . The fre q u e n c y  g e n e ra te d  by th e  os­
c i l l a t o r  Bhould be 5800 +5 Hz. When th e  
72A fre q u e n c y  m e te r i s  used f o r  m easu ring  
fre q u e n c y , i t  sh o u ld  be s e t f o r  2900 Hz.
I f  a s ta t io n a r y  p a t te r n  w ith  two lo o p s  is  
o b ta in e d ,  th e  o s c i l l a t o r  o u tp u t i s  e x a c t ly  
on i t s  p ro p e r  fre q u e n c y . The o s c i l l a t o r  
s h o u ld  be a d ju s te d  to  i t s  p ro p e r  fre q u e n cy  
i f  a s ta t io n a r y  p a t te r n  o f  tw o lo o p s  cannot 
be o b ta in e d  a t some s e t t in g  o f  th e  fre q u e n cy  
m e te r betw een 2897-5 and 2902 .5  Hz.

3 .03  T y p ic a l  ac and dc v o lta g e s  w ith  r e ­
s p e c t to  g round a re  shown i n  th e  

s ch e m a tic  d ra w in g . These a re  meant to  se rve  
as a g u id e  and v a r ia t io n s  o f  +10 p e rc e n t 
fro m  th e s e  v a lu e s  can be to le r a t e d  w ith o u t 
a d v e rs e ly  a f f e c t in g  th e  c i r c u i t .  I n  check­
in g  v o lta g e s  th ro u g h o u t th e  o s c i l l a t o r  c i r ­
c u i t  a h ig h -im p e d a n ce  e le c t r o n  tu b e  v o ltm e te r

3.05 W ith  o p t io n  X o r  V p ro v id e d  th e  v o l t ­
age o f  th e  o s c i l l a t o r  may be s e t by 

a d ju s t in g  th e  V p o te n t io m e te r  u n t i l  th e  
v o lta g e  a t  th e  TST Jack reads 2 .2  v o l t s .

3 .06  W ith  o p t io n  W p ro v id e d  remove th e  D-39 
c i r c u i t  pack from  th e  912A co n n e c to r 

and co nnec t an e le c t ro n  tu b e  v o ltm e te r  to  
th e  TST J a c k . A d ju s t th e  p o te n t io m e te r  V 
u n t i l  th e  v o lta g e  reads  2 .0  v o l t s .  Remove 
th e  v o ltm e te r  co n n e c tio n  from  th e  TST Jack . 
In s e r t  an 804A to o l  in to  th e  912A c o n n e c to r 
and in s e r t  th e  D-39 c i r c u i t  pack in to  th e  
804A t o o l .  Connect th e  in p u t  of the v o l t ­
m e te r to  a t e s t  p o in t  (TP1) on th e  D-39 c i r ­
c u i t  pack* connect th e  g round te rm in a l 01 
th e  v o l tm e te r  to  TP2 on th e  D-39 c i r c u i t  
p a ck . The v o ltm e te r  sh o u ld  read  between 2 .1  
and 2 .3  v o l t s .  R e a d ju s t p o te n t io m e te r  V 
u n t i l  th e  v o ltm e te r  reads 2 .2  v o l t s .  Remove 
th e  804A t o o l  and r e in s e r t  th e  D-39 c i r c u i t  
pack in t o  th e  912A co n n e c to r on th e  o s c i l ­
l a t o r  u n i t .  The o u tp u t v o lta g e  a t TP1

I j o r n  V f t l  t l R  .

3.07 The fre q u e n c y  i s  a d ju s te d  by tu n in g
o f  th e  N1 n e tw o rk . The N1 n e tw o rk  is  

a d ju s te d , o r  tu n e d , by in s e r t in g  an a d ju s t ­
in g  t o o l  i n  th e  h o le  p ro v id e d  f o r  access 
a t th e  end o f  th e  n e tw o rk  and tu r n in g  th e  
screw  in s id e  u n t i l  th e  fre q u e n cy  m e te r shows 
a fre q u e n c y  o f  5800 Hz. When th e  72A f  
quency m e te r i s  used, i t  sh o u ld  be s e t f o r  
2900 Hz. Then a d ju s t th e  n e tw o rk  u n t i l  th e  
p a t te r n  th a t  has two lo o p s  w ide and one lo o p  
h ig h  appears on th e  d is p la y  tu b e . Be sure  
to  p ro v id e  ample tim e  f o r  warm up o f  th e  
fre q u e n c y  m e te r.
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WORKING LIM ITS

1 .0 1  V o lta g e  L im its

V o lta g e  Min Max

-4 8  -4 5  -50

2. FUNCTIONAL DESIGNATIONS

2 .0 1  None.

3. FUNCTIONS

3.01  To p ro v id e  a 5800-H z, 2 .2 - v o l t  s ig ­
n a l to  th e  s le e ve  o f  th e  t r u n k .

3 .02  To p ro v id e  a lo w -re s is ta n c e  g round  to  
h o ld  th e  sw itc h e s  i n  th e  s w itc h  t r a in . .

3 .03  When o s c i l l a t o r  c i r c u i t s  a re  s u p p lie d  
in  p a ir s  each one i s  a rra n g ed  to

fu n c t io n  w ith  one o f  th e  two i d e n t i f i e r s  in  
an i d e n t i f i e r  g ro u p . However, i f  one os­
c i l l a t o r  c i r c u i t  i s  made busy th e  o th e r  w i l l  
se rve  b o th  i d e n t i f i e r s .

4. CONNECTING CIRCUITS

4 .01  When t h i s  c i r c u i t  i s  l i s t e d  on a k e y - 
s h e e t, th e  In fo rm a t io n  th e re o n  i s  to  

be fo l lo w e d .

(a )  Panel System -  ANI MF O u tgo ing  T ru n k  -  
SD-21972-01 .

(b ) P anel System -  ANI PCI O u tgo ing  T runk  — 
SD-21974-01.

(c )  C rossbar System No. 1 -  ANI MP O ut­
g o in g  T runk  -  SD-26209-01.

(d ) C rossba r System No. 1 -  PCI O u tg o in g  
T runk -  SD-26210-01.

(e )  S te p -b y -S te p  System -  ANI O u tg o in g  
T runk  -  E and M le a d s  S ig n a l in g  -

SD-32244-01

( f )  S te p -b y -S te p  System -  ANI o u tg o in g  
T runk  -  Loop P u ls in g  -  SD-32245-01.

(g )  S te p -b y -S te p  System -  ANI L in e  V e r i ­
f i c a t i o n  C i r c u i t  -  SD-32246-01.

(h ) I d e n t i f i e r  C i r c u i t  f o r  Use w ith  No. 1 
AMARC and T o l l  (S te p -b y -S te p  O f f ic e s )  -

SD-1C593-01.

( i )  P anel and C rossba r No. 1 Systems -  
Permanent S ig n a l I d e n t i f i c a t io n  C ir ­

c u i t  -  SD-95817-01.

( J ) P ane l and C ro ssb a r No. 1 Systems -  
L in e  V e r i f i c a t io n  C o n n ec to r and D is ­

p la y  C i r c u i t  -  SD-95828-O I .

( k )  C a ll  D ata A ccu m u la to r (CDA) M is c e l­
laneous  C i r c u i t  f o r  U3e w ith  No. 1 

AMARC -  SD-32558-O I.

( t ) P ane l System -  T runk F in d e r  and O u t­
g o in g  T ru n k  C i r c u i t  -  SD -21560-01.

(m) Common Systems -  A u x i l ia r y  C i r c u i t  -  
AN I-B  f o r  C LI -  SD-1C208-01.

5 . MANUFACTURING TEST REQUIREMENTS

5 .01  The o s c i l l a t o r  c i r c u i t  s h a l l  be ca­
p a b le  o f  p e r fo rm in g  th e  fu n c t io n s

l i s t e d  in  t h i s  C i r c u i t  D e s c r ip t io n  and s h a l l  
meet th e  re q u ire m e n ts  l i s t e d  in  th e  C i r ­
c u i t  R equ irem en ts  ta b le  and in  th e  C i r c u i t  
N o te s .

5 .02  In  a d d i t io n ,  th e  o u tp u t v o lta g e  s h a l l  
be a d ju s ta b le ,  u s in g  th e  V p o te n ­

t io m e te r ,  fro m  0 to  3 .5  v o l t s  w ith  an 85- 
ohm lo a d  re s is ta n c e  connected  between t e r ­
m in a ls  2 and 5 o f  th e  T3 t r a n s fo rm e r .  When 
m aking t h i s  m easurem ent, th e re  s h o u ld  be
no p lu g  in  th e  TST Ja c k . The h ig h  s id e  o f  
th e  v o ltm e te r  s h o u ld  be connected  to  t e r ­
m in a l 2 o f  t ra n s fo rm e r  T3 w ith  th e  o th e r  
s id e  o f  th e  v o ltm e te r  connec ted  to  te r m in a l
5.

5 .0 3  W ith  th e  o u tp u t v o lta g e  a d ju s te d  by 
th e  s ta n d a rd  a d ju s tm e n t s p e c i f ie d  in

3-05 th ro u g h  3 -0 7 , th e  v o lta g e  sh o u ld  n o t 
d rop  be low  2 .16  v o l t s  w ith  th e  85-ohm lo a d  
d e s c r ib e d  i n  th e  above p a ra g rap h  and no 
p lu g  in  th e  TST J a c k . W ith  no p lu g  i n  th e  
t e s t  ja c k  and no lo a d  a c ro ss  th e  t r a n s ­
fo rm e r , th e  v o lta g e  a c ro ss  th e  T3 t r a n s ­
fo rm e r s h o u ld  re a d  a p p ro x im a te ly  2 .6  v o l t s  
w ith  th e  o s c i l l a t o r  a d ju s te d  i n  acco rdance  
w ith  th e  s ta n d a rd  a d ju s tm e n t.

6 . TAKING EQUIPMENT OUT OF SERVICE

6 .01  When th e  o s c i l l a t o r  c i r c u i t  i s  to  be 
removed fro m  s e rv ic e  f o r  c a l ib r a t io n  

o r  r e p a i r ,  in s e r t  a p lu g  i n  th e  a s s o c ia te d  
make-busy J a c k .

SECTION IV  -  REASONS FOR REISSUE 

B. Changes in  A p pa ra tus  

B. 1 Added i n  App F ig .  1 

C i r c u i t  Pack 

OSC -  D-39 -  O p tio n  W
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CD-95827-01 -  ISSUE MB

B .2  Superseded Superseded By

A l l  1M5A R e s is to rs  -  A l l  KS-20810,L1A 
PS1, App F ig .  1 R e s is to rs  -  FS1,

App F ig .  1

MB M69B Jack  -  FS1, MB 469A Jack  -  
App F ig .  1 FS1, App F ig .  1

TST 2M1C Ja ck  -  FS1, TST 241CM Jack  -  
App F ig .  1 FS1, App F ig .  1

D. D e s c r ip t io n  o f  Changes

D . l  In  FS1 o p tio n s  V , W, X a re  added. In  
App F ig .  1 th e  OSC re la y  and n e tw o rk , 

p re v io u s ly  n o t d e s ig n a te d , a re  d e s ig n a te d  
o p t io n  X. In  CAD 1 o p t io n  V has been added.

D.2 C i r c u i t  Notes 102 , 10M, and 106 have 
been re v is e d  and Equipm ent Note 203

has been added.

D .3 The CPS D-39 has been added.
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