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SPECIFICATIONS " 
FCC F i l i n g  Des igna t  i o n  

Frequency Range 

Audio Output  

S e n s i t i v i t y  

12-dB SINAD (EIA Method) 
20-dB Q u i e t i n g  Method 

I n t e r m o d u l a t i o n  (EIA) 

S e l e c t i v i t y  

EIA Two-Signal Method 
20-dB Q u i e t i n g  Method 

S p u r i o u s  Response 

F i r s t  O s c i l l a t o r  S t a b i l i t y  

Type ER-42-E R e c e i v e r s  
Type ER-42-G R e c e i v e r s  

Modula t ion  Acceptance  

Sque lch  S e n s i t i v i t y  

C r i t i c a l  Sque lch  
S t a n d a r d  R e c e i v e r  0 . 2  pV 
UHS R e c e i v e r  0 . 1 5  pV 

Maximum Sque lch  G r e a t e r  t h a n  2 0  dB q u i e t i n g  ( l e s s  t h a n  1.5 pV) 

Maximum Frequency S e p a r a t i o n  0 .4% 

Frequency Response +1 and -8 dB o f  a s t a n d a r d  6-dB p e r  o c t a v e  de- 

/- 
emphasis  c u r v e  from 300  t o  3000 Hz (1000-Hz 
r e f e r e n c e )  

*Them specifications are intended primarily for the use of the serviceman. Refer to the appropriate Specification Sheet for the complete rpscifidonr. 
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DESCRIPTION 

G e n e r a l  E l e c t r i c  MASTR P r o g r e s s  L ine  
R e c e i v e r s  Types ER-42-E & G  a r e  double-con- 
v e r s i o n ,  s u p e r h e t e r o d y n e  FM r e c e i v e r s  de- 
s i g n e d  f o r  o p e r a t i o n  f n  t h e  406-420 and 450- 
470 megaher tz  bands.  The Type ER-42-E Re- 
c e i v e r s  c o n t a i n  a  s t a n d a r d  o s c i l l a t o r  w i t h  
a  f r e q u e n c y  s t a b i l i t y  of *.0005%, w h i l e  t h e  
Type ER-42-G R e c e i v e r s  c o n t a i n  a n  I n t e g r a t e d  
C i r c u i t  O s c i l l a t o r  Module (ICOM) w i t h  a  f r e -  
quency s t a b i l i t y  of f0 .0002%. S t a n d a r d  and 
u l t r a - h i g h  s e n s i t i v i t y  (UHS) v e r s i o n s  a r e  
a v a i l a b l e  f o r  bo th  t y p e s .  

The r e c e i v e r s  a r e  of s i n g l e - u n i t  con- 
s t r u c t i o n  and a r e  c o m p l e t e l y  housed i n  an 
aluminum c a s t i n g  f o r  maximum s h i e l d i n g  and 
r i g i d i t y .  The t o p  p a r t  o f  t h e  c a s t i n g  con- 
t a i n s  t h e  f r o n t  end t h r o u g h  t h e  1st low I F  
a m p l i f i e r  s t a g e s .  The bottom p o r t i o n  of t h e  
c a s t i n g  c o n t a i n s  t h e  a u d i o  s q u e l c h  board  and 
t h e  o p t i o n a l  Channel Guard encoder -decoder  
b o a r d .  

CIRCUIT ANALYSIS 

The MASTR P r o g r e s s  L i n e  Rece iver  is 
c o m p l e t e l y  t r a n s i s t o r i z e d ,  u s i n g  s i l i c o n  

t r a n s i s t o r s  t h r o u g h o u t  f o r  added r e l i a b i l i t y .  
I n p u t  l e a d s  t o  t h e  r e c e i v e r  a r e  i n d i v i d u a l l y  
f i l t e r e d  by t h e  20-pin feed- th rough  by-pass 
c o n n e c t o r  5443. A r e g u l a t e d  +10 v o l t s  is 
used  f o r  a l l  r e c e i v e r  s t a g e s  e x c e p t  t h e  
a u d i o  PA s t a g e  which o p e r a t e s  from t h e  12- 
v o l t  sys tem s u p p l y .  

C e n t r a l i z e d  m e t e r i n g  j a c k  5442 is pro-  
v i d e d  f o r  u s e  w i t h  G e n e r a l  E l e c t r i c  T e s t  
S e t  Models 4EX3A10 o r  4EXBKl1, f o r  e a s e  of 
a l i g n m e n t  and s e r v i c i n g .  The T e s t  S e t  m e t e r s  
t h e  o s c i l l a t o r ,  m u l t i p l i e r ,  and l i m i t e r  
s t a g e s  a s  w e l l  a s  t h e  d i s c r i m i n a t o r ,  and 
r e g u l a t e d  10  v o l t s .  

RF AMPLIFIER (A410/A411) 

RF A m p l i f i e r  A410/A411 is u s e d  o n l y  i n  
u l t r a - h i g h  s e n s i t i v i t y  (UHS) r e c e i v e r s  and 
c o n s i s t s  of two t u n e d  h e l i c a l  r e s o n a t o r s  
and an RF a m p l i f i e r  (Ql) . 

The RF a m p l i f i e r  u s e s  a F i e l d - E f f e c t  
T r a n s i s t o r  (FET) a s  t h e  a c t i v e  d e v i c e .  A 
FET may be c o n s i d e r e d  a  semiconduc tor  cur -  
r e n t  p a t h  ( o r  c h a n n e l )  whose r e s i s t a n c e  is 
v a r i e d  by a  v o l t a g e  a p p l i e d  between t h e  
"ga te"  and "source"  t e r m i n a l s .  Lead i d e n t -  
i f i c a t i o n  f o r  t h e  FET is shown i n  F i g u r e  2A. 
The FET h a s  v o l t a g e - c o n t r o l l e d  c h a r a c t e r i s -  
t i c s ,  and may be compared t o  a  vacuum t u b e  
i n  o p e r a t i o n  ( s e e  F i g u r e  2B).  

L-- 4 0 6 - 4 X I  NHZ 
4 1 0  4 1 0  YHZ 7 I2 l 

IST MIXER 

- -- 
XTAL OR ICON RANGE 

4 5 0 - 4 7 0  N W Z  1 8 . 2 3 3 3 3 3  - 19.066 6 6  NHZ 
4 0 6 - 4 2 0  Y W l -  16.401 I1 - 1 6 . 9 8 3  333 KHz 

\ / 

1 4 2 8 i A 4 2 9  

J - - CHANNEL GUARD - y 
XTAL OR ICOM FREQ . OPER FREO - I2 4 Y H Z  
1 4 0 6 -  4 7 0  MU11 24 

F i g u r e  1 - R e c e i v e r  Block Diagram 



LBI-3999 CIRCUIT ANALYSIS 

A-FET LEADS I B-TUBE EQUIVALENT 1 
RC-1626 

MIXER Q I  

F i g u r e  2  - FET Nomenclature 

PLATE 
(DRAIN) 

RF from t h e  a n t e n n a  is c o u p l e d  t h r o u g h  
c a b l e  W444 t o  a  t a p  on L410/L412. The t a p  
is p o s i t i o n e d  t o  p r o v i d e  t h e  p r o p e r  impe- 
d a n c e  match t o  t h e  a n t e n n a .  RF e n e r g y  is 
c o u p l e d  t o  L411/L413 t h r o u g h  an open ing  i n  
t h e  s h i e l d  w a l l ,  and t h e n  t o  t h e  s o u r c e  
t e r m i n a l  of  FET 61. 

61 o p e r a t e s  a s  a  g rounded-ga te  ampli -  
f i e r .  T h i s  method of o p e r a t i o n  p r o v i d e s  a  
low impedance i n p u t  t o  t h e  a m p l i f i e r .  The 
a m p l i f i e d  o u t p u t  is t a k e n  from t h e  d r a i n  
t e r m i n a l  and c o u p l e d  t h r o u g h  a  t u n e d  c i r c u i t  
(C7 and L2/L3) t o  t h e  i n p u t  of  f i v e  h e l i c a l  
r e s o n a t o r s .  

HELICAL RESONATORS 

I n  r e c e i v e r s  w i t h o u t  t h e  UHS o p t i o n ,  
t h e  f r o n t  end  RF s e l e c t i v i t y  is p r o v i d e d  
by f i v e  t u n e d  h e l i c a l  r e s o n a t o r s  (L414IL419 
t h r o u g h  L418/L423). RF c a b l e  W441 c o n n e c t s  
t h e  RF s i g n a l  from t h e  a n t e n n a  t o  a  t a p  on 
L414/L419. The t a p  is p o s i t i o n e d  t o  pro-  
v i d e  t h e  p r o p e r  impedance match t o  t h e  an- 
t e n n a .  The o u t p u t  of L418/L423 is coupled  
t h r o u g h  c a p a c i t o r  C1 t o  t h e  1st mixer  
assembly .  

1ST OSCILLATOR AND MULTIPLIER 

R e c e i v e r  Models 4ER42E10-33 a r e  equ ip-  
ped w i t h  s t a n d a r d  O s c i l l a t o r / M u l t i p l i e r  
Boards A415-A420. R e c e i v e r  Models 
4ER42G10-33 a r e  equ ipped  w i t h  O s c i l l a t o r /  
M u l t i p l i e r  Boards  which u s e  t h e  I n t e g r a t e d  
C i r c u i t  O s c i l l a t o r  Module (ICOM) . 

S t a n d a r d  O s c i l l a t o r / M u l t i p l i e r  Board 
(A415 - A4201 

The o s c i l l a t o r  i n  t h e  s t a n d a r d  O s c i l l a -  
t o r / M u l t i p l i e r  Board is a  t r a n s i s t o r i z e d  
C o l p i t t s  o s c i l l a t o r .  The o s c i l l a t o r  c r y s t a l  
o p e r a t e s  i n  a  f u n d a m e n t a l  mode a t  a  f  re- 
quency of a p p r o x i m a t e l y  16  t o  1 9  m e g a h e r t z .  
The c r y s t a l  is c u t  t o  p r o v i d e  t e m p e r a t u r e  
compensa t ion  a t  t h e  h i g h  end  of t h e  tempera-  
t u r e  r a n g e  and is t h e r m i s t o r  compensated a t  
low t e m p e r a t u r e s .  T h i s  p r o v i d e s  i n s t a n t  
warm-up w i t h  a  f r e q u e n c y  s t a b i l i t y  of 
+0.0005% w i t h o u t  c r y s t a l  ovens  o r  warmers .  

I n  s i n g l e - f r e q u e n c y  r e c e i v e r s ,  a  jumper 
from H 1  t o  H2 c o n n e c t s  r e g u l a t e d  +10 v o l t s  
t o  t h e  c r y s t a l  c i r c u i t .  Feedback f o r  t h e  
o s c i l l a t o r  is deve loped  a c r o s s  C47. 

I n  m u l t i - f r e q u e n c y  r e c e i v e r s ,  a  d i o d e  
is c o n n e c t e d  i n  s e r i e s  w i t h  t h e  c r y s t a l  and 
up t o  t h r e e  a d d i t i o n a l  c r y s t a l  c i r c u i t s  c a n  
be added.  The 1 0 - v o l t  jumper is removed, 
and t h e  p r o p e r  f r e q u e n c y  is s e l e c t e d  by 
s w i t c h i n g  t h e  d e s i r e d  c r y s t a l  c i r c u i t  t o  +10 
v o l t s  by means of a  f r e q u e n c y  s e l e c t o r  s w i t c h  
on t h e  c o n t r o l  u n i t .  S w i t c h i n g  t h e  +10 v o l t s  
t o  t h e  c r y s t a l  c i r c u i t  f o r w a r d  b i a s e s  t h e  
d i o d e  i n  s e r i e s  w i t h  t h e  d e s i r e d  c r y s t a l ,  
and t h e  c r y s t a l  f r e q u e n c y  is a p p l i e d  t o  t h e  
b a s e  of o s c i l l a t o r  t r a n s i s t o r  61. The o s -  
c i l l a t o r  o u t p u t  is coup led  t h r o u g h  C45 t o  
t h e  base  of 1st M u l t i p l i e r  6 2 .  

The 1st m u l t i p l i e r  o u t p u t  is coup led  
t h r o u g h  T1/T2 t o  M u l t i p l i e r  Board A413/A414. 
T1/T2 is t u n e d  t o  f o u r  t i m e s  t h e  c r y s t a l  
f r e q u e n c y .  The 1st m u l t i p l i e r  s t a g e  is 
m e t e r e d  a t  5442-4 t h r o u g h  m e t e r i n g  network 
C38, CR6, R17 and R18. 

O s c i l l a t o r / M u l t i p l i e r  Board With ICOM 
(A432-A43 5) 

O s c i l l a t o r / M u l t i p l i e r  Boards  A432-A435 
u s e s  ICOM Module Model 4EG26A10. 
The ICOM module c o n s i s t s  of a  c r y s t a l - c o n -  
t r o l l e d  C o l p i t t s  o s c i l l a t o r ,  a  v o l t a g e  regu-  
l a t o r ,  and a  b u f f e r  o u t p u t  s t a g e .  The en-  
t i r e  module ( i n c l u d i n g  c r y s t a l )  is e n c l o s e d  
i n  a  dus t -p roof  aluminum c a n ,  w i t h  t h e  ICOM 
f r e q u e n c y  and t h e  r e c e i v e r  o p e r a t i n g  f r e -  
quency p r i n t e d  on t h e  t o p .  Access  t o  t h e  
o s c i l l a t o r  t r immer  is o b t a i n e d  by p r y i n g  o f f  
t h e  p l a s t i c  GE d e c a l  on t h e  t o p  of  t h e  c a n .  

The o s c i l l a t o r  f r e q u e n c y  is t e m p e r a t u r e -  
compensated a t  bo th  e n d s  of t h e  t e m p e r a t u r e  
r a n g e  t o  p r o v i d e  i n s t a n t  f r e q u e n c y  compensa- 
t i o n ,  w i t h  a  f r e q u e n c y  s t a b i l i t y  of  f0 .0002% 
w i t h o u t  c r y s t a l  ovens  o r  warmers .  

I n  s i n g l e - f r e q u e n c y  r e c e i v e r s ,  +10 v o l t s  
f o r  o p e r a t i n g  t h e  ICOM is o b t a i n e d  by a  jump- 
er  from H 1  t o  H2. With t h e  ICOM o p e r a t i n g ,  
d i o d e  CR1 is f o r w a r d  b i a s e d  and t h e  o s c i l l a t o r  
o u t p u t  is a p p l i e d  t o  t h e  1st m u l t i p l i e r  Q1. 

The 1st m u l t i p l i e r  o u t p u t  is c o u p l e d  
t h r o u g h  T1/T2 t o  m u l t i p l i e r  board  A413/A414. 
T1/T2 is t u n e d  t o  f o u r  t i m e s  t h e  ICOM f r e -  
quency.  The 1st m u l t i p l i e r  s t a g e  is m e t e r e d  
a t  5442-4 t h r o u g h  m e t e r i n g  network C4, CR5, 
R 5  and R6. 

I n  m u l t i - f r e q u e n c y  r e c e i v e r s ,  up  t o  
t h r e e  a d d i t i o n a l  ICOM modules  can  be p lugged  
i n t o  t h e  b o a r d .  The 1 0 - v o l t  jumper is re- 
moved and t h e  p r o p e r  f r e q u e n c y  is s e l e c t e d  
by s w i t c h i n g  t h e  d e s i r e d  ICOM t o  +10 v o l t s  
by means of  a  f r e q u e n c y  s e l e c t o r  s w i t c h  on 
t h e  c o n t r o l  u n i t .  
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A l l  ICOM modules are i n d i v i d u a l l y  
compensated a t  t h e  f a c t o r y ,  and 
cannot be repaired  i n  t h e  f i e l d .  
Any a t tempt  t o  remove t h e  ICOM 

MULTIPLIER BOARD (A413/A414) 

Following t h e  o s c i l l a t o r  board are two 
m u l t i p l i e r  s t a g e s .  A413-Q1 opera te s  as a  
t r i p l e r ,  and Q2 opera te s  as a  doubler .  Q2 
i s  metered a t  5442-1 across  metering r e s i s -  
t o r  R6. 

The output  o f  Q2 i s  coupled through 
two h e l i c a l  resonator  c i r c u i t s  t o  t h e  source 
t e rmina l  o f  t h e  1 s t  m ixer .  The h e l i c a l  r e s -  
onators  are tuned t o  s i x  t imes  t h e  1 s t  mul- 
t i p l i e r  output  f o r  a  t o t a l  m u l t i p l i c a t i o n  o f  
24 t i m e s  t h e  c r y s t a l  frequency . 

1ST MIXER (A4121 

The 1s t  Mixer u s e s  a  F i e l d - E f f e c t  Tran- 
s i s t o r  (FET) as t h e  a c t i v e  dev i ce  ( F i g .  2 ) .  
The FET mixer has s evera l  advantages over a  
convent ional  t r a n s i s t o r  m i x e r ,  inc luding  a  
h igh  inpu t  impedance and an output  t h a t  i s  
r e l a t i v e l y  f r e e  o f  harmonics ( low i n  i n t e r -  
modulat ion products )  . 

RF from t h e  h e l i c a l  r e sona tor s  i s  ap- 
p l ied  t o  t h e  gate  o f  Q1, and i n j e c t i o n  v o l t -  
age from t h e  m u l t i p l i e r  i s  applied t o  t h e  
soul-ce. The mixer output  i s  t a k e n  from t h e  
d r a i n  w i t h  t h e  ou tpu t  tuned t o  t h e  12.4 MHz 
high I F  f requency .  

H I  I F  AMPLIFIER (A4211 AND CRYSTAL FILTER 
(A4227 

A s e r i e s - re sonan t  c i r c u i t  (A412-L2 and 
-C3) couples  t h e  mixer ou tpu t  t o  t h e  e m i t t e r  
o f  t h e  h igh  I F  a m p l i f i e r  A421. The t r a n s i s -  
t o r  i s  connected as a  grounded-base ampli- 
f i e r  which provides a  low impedance f o r  t h e  
mixer i n p u t .  The a m p l i f i e r  ou tpu t  i s  coupled 
through t rans former  T1 t o  t h e  c r y s t a l  f i l t e r .  

H i g h l y - s e l e c t i v e  c r y s t a l  f i l t e r  A422 
provides t h e  major s e l e c t i v i t y  f o r  t h e  re-  
c e i v e r .  The ou tpu t  o f  t h e  f i l t e r  i s  coupled 
through impedance-matching t rans former  
A424-T2 t o  t h e  base o f  t h e  2nd mixer .  

2ND OSCILLATOR, 2ND MIXER AND 1ST LO I F  
AMPLIFIER (A4241 

A424-Q4 opera te s  i n  a  C o l p i t t s  o s c i l l a -  
t o r  c i r c u i t ,  w i t h  feedback suppl ied  through 
C18. The o s c i l l a t o r  low-side i n j e c t  i on  
v o l t a g e  (11,945 kHz) i s  applied t o  t h e  base 
o f  t h e  2nd mixer .  

The High IF s igna l  from t h e  f i l t e r  and 
t h e  i n j e c t i o n  vo l tage  from t h e  2nd o s c i l l a -  
t o r  i s  applied t o  t h e  base o f  2nd mixer Q2 .  
The 445-kHz mixer output  i s  applied t o  t h r e e  
tuned low I F  c i r c u i t s ,  L1,  L2 and L3. These 
tuned c i r c u i t s  are required f o r  shaping t h e  
nose o f  t h e  I F  waveform, and f o r  r e j e c t i n g  
any undesired output  f r equenc ie s  from t h e  
2nd mixer .  

The low I F  s i g n a l  i s  applied t o  t h e  
base o f  1 s t  low I F  a m p l i f i e r  Q 3 .  The ou t -  
put o f  Q3 i s  R-C coupled t o  t h e  base o f  t h e  
2nd low I F  a m p l i f i e r .  

2ND LO I F  AMPLIFIER AND LIMITERS (A4261 

Addi t ional  a m p l i f i c a t i o n  o f  t h e  low I F  
s i gna l  going t o  t h e  l i m i t e r  s tages  i s  pro- 
vided by 2nd low I F  a m p l i f i e r  A426-Q1. T h i s  
s tage  i s  metered a t  5442-2 through a meter-  
ing network c o n s i s t i n g  o f  C19, CR3 and R25. 

Following t h e  2nd low I F  a m p l i f i e r  are 
t h r e e  R-C coupled l i m i t e r  s t a g e s  (A426-Q2, 
-Q3 and - Q 4 ) .  The 1 s t  l i m i t e r  i s  metered 
a t  5442-3 through metering network C20, CR4 
and R26. 

DISCRIMINATOR (A4261 

The l i m i t e r  output  i s  applied t o  a 
Fos ter -See ly  t y p e  d i s c r i m i n a t o r ,  where 
d iodes  CR1 and CR2 r e c t i f y  t h e  455-kHz 
s i g n a l  t o  recover t h e  audio .  The d i s c r i m i -  
na tor  i s  metered a t  5442-10 through metering 
network C16 and R23. 

A U D I O  - N O I S E  AMPLIFIER (A4261 

The d i sc r im ina tor  output  i s  coupled 
through a  low-pass f i l t e r  (C16, C18, R21 
and R22) t o  t h e  base o f  audio-noise ampli- 
f i e r  Q5 .  The f i l t e r  removes any 455-kHz 
s i g n a l  remaining i n  t h e  d i s c r im ina tor  o u t p u t .  
Q5 opera te s  as  a e m i t t e r - f o l l o w e r  t o  match 
t h e  d i sc r im ina tor  impedance t o  t h e  VOLUME 
c o n t r o l ,  SQUELCH c o n t r o l ,  and Channel Guard 
i n p u t .  The s tage  a l s o  provides power gain .  

AUDIO AMPLIFIERS (A426) 

Any audio present i n  t h e  incoming s i g -  
na l  i s  coupled from t h e  e m i t t e r  o f  Q5 
through t h e  VOLUME con t ro l  and a  de-emphasis 
network t o  t h e  base o f  audio a m p l i f i e r  Q6.  
The de-emphasis network c o n s i s t s  o f  C22, C23, 
R30 and R31. 

Audio d r i v e r  Q7 f o l l o w s  t h e  audio a m p -  
l i f i e r .  The audio output  o f  07 i s  coupled 
ihrough t rans former  T1 t o  provide phase in-  
v e r s i o n  f o r  t h e  push-pull audio PA s t a g e .  
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6 4 1 0  and Q411 o p e r a t e  a s  a  p u s h - p u l l  
C l a s s  AB a u d i o  PA s t a g e .  The PA o u t p u t  is 
c o u p l e d  t h r o u g h  a u d i o  t r a n s f o r m e r  T410 t o  
t h e  l o u d s p e a k e r .  The y e l l o w  and w h i t e  
t e r t i a r y  w i n d i n g s  o f  T410 s u p p l y  b a l a n c e d  
f e e d b a c k  t o  t h e  c o l l e c t o r  o f  Q7. The f e e d -  
back  w i n d i n g  m i n i m i z e s  d i s t o r t i o n  and p r e -  
v e n t s  t h e  p i ck -up  o f  e x t e r n a l  e l e c t r i c a l  
n o i s e .  

Base  b i a s  f o r  t h e  PA s t a g e  and t h e  
e l i m i n a t i o n  o f  c r o s s o v e r  d i s t o r t i o n  is 
c o n t r o l l e d  by b i a s  a d j u s t  p o t e n t i o m e t e r  R43. 
The p o t e n t i o m e t e r  is se t  a t  t h e  f a c t o r y  a s  
shown i n  STEP 1 o f  t h e  r e c e i v e r  T e s t  P ro -  
c e d u r e .  

Do n o t  a d j u s t  b i a s  a d j u s t  p o t e n -  
t i o m e t e r  R43 u n l e s s  PA t r a n s i s -  
t o r s  Q410 and  Q411 h a v e  b e e n  re- 
nlaced. 

Audio  h i g h  and low a r e  a l s o  p r e s e n t  a t  
c e n t r a l i z e d  m e t e r i n g  j a c k  5 4 4 2 ,  and c a n  b e  
u s e d  a s  shown i n  STEP 1 of  t h e  r e c e i v e r  
T e s t  P r o c e d u r e .  The o u t p u t  s t a g e  p r o v i d e s  
5 w a t t s  a t  less  t h a n  5% d i s t o r t i o n  i n t o  a  
3.5-ohm l o a d  a t  t h e  r e c e i v e r  o u t p u t  term- 
i n a l s  (3.2-ohm l o a d  a t  t h e  C o n t r o l  U n i t ) .  

SQUELCH (A426) 

N o i s e  f  t h e  a u d i o - n o i s e  a m p l i f i e r  
o p e r a t e s  t h e  s q u e l c h  c i r c u i t .  With no 
c a r r i e r  p r e s e n t  i n  t h e  r e c e i v e r ,  t h i s  n o i s e  
is c o u p l e d  t o  t h e  b a s e  o f  n o i s e  a m p l i f i e r  
Q 8  t h r o u g h  a  h i g h - p a s s  f i l t e r  which  a t t e n u -  
a t e s  f r e q u e n c i e s  below 3 kHz. The f i l t e r  
c o n s i s t s  o f  C30, C31 and  R45, a s  w e l l  a s  
C34 and L3 i n  t h e  c o l l e c t o r  c i r c u i t  o f  Q 8 .  
The g a i n  o f  Q8 is d e t e r m i n e d  by t h e  S q u e l c h  
c o n t r o l ,  which  v a r i e s  t h e  b i a s  o n  t h e  b a s e  
o f  Q8. T h e r m i s t o r  RT2 k e e p s  t h e  c r i t i c a l  
s q u e l c h  c o n s t a n t  o v e r  w i d e  v a r i a t i o n s  i n  
t e m p e r a t u r e .  

The o u t p u t  o f  n o i s e  a m p l i f i e r  Q8 is 
r e c t i f i e d  by d i o d e s  CR5 a n d  CR6, and  f i l t e r -  
e d  by C36 and  C37 t o  p r o d u c e  a  n e g a t i v e  DC 
v o l t a g e .  T h i s  DC v o l t a g e  is a p p l i e d  t o  t h e  
b a s e  a f  DC a m p l i f i e r  Q9 ,  t u r n i n g  i t  o f f .  
When t u r n e d  o f f ,  t h e  c o l l e c t o r  v o l t a g e  of  
Q9 rises t o  a p p r o x i m a t e l y  8  v o l t s ,  t u r n i n g  
o n  DC a m p l i f i e r  Q10 .  When c o n d u c t i n g ,  t h e  
c o l l e c t o r  v o l t a g e  o f  Q10 d r o p s  t o  a l m o s t  
g r o u n d  p o t e n t i a l ,  which  removes  t h e  b a s e  
b i a s  t o  a u d i o  a m p l i f i e r  Q6 and  a u d i o  d r i v e r  
Q7,  t u r n i n g  them o f f  . 

When t h e  r e c e i v e r  is q u i e t e d  by a  
s i g n a l  ( u n s q u e l c h e d ) ,  t h e  n o i s e  i n  t h e  re- 
c e i v e r  is r e d u c e d ,  t u r n i n g  DC a m p l i f i e r  
Q9 on and  DC a m p l i f i e r  Q10  o f f .  T h i s  
a l l o w s  t h e  a u d i o  s t a g e s  t o  c o n d u c t  s o  t h a t  
s o u n d  is h e a r d  i n  t h e  s p e a k e r .  

R e s i s t o r  R53 c o n n e c t s  f rom t h e  emi t t e r  
o f  a u d i o  d r i v e r  Q 7  t o  t h e  emit ter  o f  n o i s e  
a m p l i f i e r  Q 8 ,  p r o v i d i n g  a  h y s t e r e s i s  l o o p  
i n  t h e  s q u e l c h  c i r c u i t .  When a  weak s i g n a l  
o p e n s  t h e  s q u e l c h ,  t h e  s i g n a l  l e v e l  may b e  
r e d u c e d  by 4  t o  6  dB w i t h o u t  t h e  s q u e l c h  
c l o s i n g .  T h i s  l i m i t s  s q u e l c h  " f l u t t e r "  o r  
" p i c k e t - f e n c e "  o p e r a t i o n .  

With  a u d i o  d r i v e r  Q7 c o n d u c t i n g ,  a  
p o s i t i v e  v o l t a g e  t h r o u g h  R53 h e l p s  t o  re- 
d u c e  t h e  g a i n  o f  n o i s e  a m p l i f i e r  Q 8 .  T h i s  
p o s i t i v e  f e e d b a c k  p r o v i d e s  a  q u i c k ,  p o s i t i v e  
s w i t c h i n g  a c t i o n  i n  t h e  s q u e l c h  c i r c u i t .  
When t h e  r e c e i v e r  s q u e l c h e s ,  a u d i o  d r i v e r  Q7 
t u r n s  o f f  and its emi t t e r  p o t e n t i a l  d r o p s  
t o  z e r o .  T h i s  r e d u c e s  t h e  DC f e e d b a c k  
t h r o u g h  R53 t o  t h e  emitter o f  n o i s e  a m p l i -  
f i e r  Q8 .  Reduc ing  t h e  f e e d b a c k  c a u s e s  Q8  
t o  c o n d u c t  h a r d e r ,  t u r n i n g  t h e  a u d i o  s t a g e s  
o f f  q u i c k l y .  

Keying t h e  t r a n s m i t t e r  removes  t h e  +10 
v o l t s  f rom J 1 9 ,  t u r n i n g  o f f  DC a m p l i f i e r  
Q9 and t u r n i n g  o n  Q10 t o  mute  t h e  r e c e i v e r .  

CHANNEL GUARD (A428/A429) 

Channe l  Guard Board  Model 4EK16A10 is 
a  f u l l y  t r a n s i s t o r i z e d  e n c o d e r - d e c o d e r  f o r  
u s e  i n  t h e  MASTR P r o f e s s i o n a l  S e r i e s  m o b i l e  
and s t a t i o n  c o m b i n a t i o n s .  The t o n e  f r e q -  
u e n c i e s  a r e  c o n t r o l l e d  by p l u g - i n  t o n e  n e t -  
works  t h a t  a r e  made w i t h  p r e c i s i o n  components  
f o r  e x c e l l e n t  s t a b i l i t y  and r e l i a b i l i t y .  
The t o n e  f r e q u e n c i e s  r a n g e  f rom 7 1 . 9  t o  
2 0 3 . 5  Hz. 

Encoder  (A428) 

Keying t h e  t r a n s m i t t e r  removes  t h e  re- 
c e i v e r  mute  +10 v o l t s ,  and f o r w a r d  b i a s e s  
f e e d b a c k  c o n t r o l  d i o d e  CR5, c a u s i n g  it t o  
c o n d u c t .  When c o n d u c t i n g ,  t h e  d i o d e  s h u n t s  
R39 which  r e d u c e s  t h e  impedance  o f  t h e  
p o s i t i v e  f e e d b a c k  l o o p  (R39, R35 and C19) .  
T h i s  p r o v i d e s  t h e  n e c e s s a r y  g a i n  t o  t h e  b a s e  
o f  Q5  t o  p e r m i t  o s c i l l a t i o n .  

The e n c o d e r  t o n e  is p r o v i d e d  by s e l e c -  
t i v e  a m p - o s c i l l a t o r  t r a n s i s t o r s  Q5 and  Q6 
which o s c i l l a t e  a t  a  f r e q u e n c y  d e t e r m i n e d  
by t h e  t o n e  n e t w o r k .  N e g a t i v e  f e e d b a c k  
a p p l i e d  t h r o u g h  t h e  t o n e  n e t w o r k  t o  t h e  b a s e  
o f  Q5  p r e v e n t s  any  g a i n  i n  t h e  s t a g e  e x c e p t  
a t  t h e  d e s i r e d  e n c o d e  f r e q u e n c y .  

S t a r t i n g  ne twork  R45, C21, C22 and  CR6 
p r o v i d e  a n  e x t r e m e l y  f a s t  s t a r t i n g  t i m e  f o r  
t h e  e n c o d e r  t o n e .  Keying t h e  t r a n s m i t t e r  
r emoves  t h e  r e c e i v e r  mute  +10 v o l t s ,  c a u s i n g  
a  p u l s e  t o  b e  a p p l i e d  t o  t h e  b a s e  o f  Q6  t o  
q u i c k l y  s t a r t  t h e  o s c i l l a t o r .  T h e r m i s t o r -  
r e s i s t o r  c o m b i n a t i o n  R.32 and RT1 p r o v i d e s  
t e m p e r a t u r e  c o m p e n s a t i o n  f o r  t h e  o s c i l l a t o r  
o u t p u t .  L i m i t e r  d i o d e s  CR3 and  CR4 k e e p  
t h e  t o n e  a m p l i t u d e  c o n s t a n t .  

E m i t t e r - f o l l o w e r  Q 7  f o l l o w s  t h e  o s c i l -  
l a t o r  c i r c u i t .  The e n c o d e r  t o n e  is t a k e n  
f rom t h e  emi t t e r  o f  Q7 and  a p p l i e d  t o  an  
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a c t i v e  low-pass  f i l t e r  (G101) o n  t h e  t r a n s -  
m i t t e r .  

Decode r  (A428) 

The d e c o d e r  f u n c t i o n  is d e s i g n e d  t o  
e l i m i n a t e  a l l  c a l l s  t h a t  a r e  n o t  t o n e  coded  
f o r  t h e  C h a n n e l  Guard  f r e q u e n c y  . A s  l o n g  a s  
t h e  CHANNEL GUARD-OFF s w i t c h  o n  t h e  c o n t r o l  
u n i t  is l e f t  i n  t h e  CHANNEL GUARD p o s i t i o n ,  
a l l  s i g n a l s  a r e  l o c k e d  o u t  e x c e p t  t h o s e  f r o m  
t r a n s m i t t e r s  t h a t  a r e  c o n t i n u o u s l y  t o n e  
c o d e d  f o r  p o s i t i v e  i d e n t i f i c a t i o n  by t h e  
r e c e i v e r .  

P l a c i n g  t h e  CHANNEL GUARD-OFF s w i t c h  
i n  t h e  OFF p o s i t i o n  i n s t a n t l y  d i s a b l e s  t h e  
C h a n n e l  Guard  o p e r a t i o n  s o  t h a t  a l l  c a l l s  
on  t h e  c h a n n e l  c a n  be  h e a r d .  When t h e  hook- 
s w i t c h  o p t i o n  is u s e d ,  l i f t i n g  t h e  mic ro -  . 

phone  f r o m  its h a n g e r  d i s a b l e s  t h e  Channe l  
Guard  C i r c u i t .  

Aud io ,  t o n e  a n d  n o i s e  are t a k e n  f r o m  
t h e  emit ter  o f  t h e  r e c e i v e r  a u d i o - n o i s e  
a m p l i f i e r  A426-Q5 and  is f e d  t h r o u g h  A428- 
J1 t o  f o u r  t o n e  a m p l i f i e r  a n d  b a n d p a s s  
f i l t e r  c i r c u i t s .  The f i l t e r s  remove t h e  
a u d i o  and  h i g h - f r e q u e n c y  n o i s e  f rom t h e  s i g -  
n a l ,  a n d  t h e  t o n e  a m p l i f i e r s  p r o v i d e  s u f f i c i -  
e n t  g a i n  t o  i n s u r e  c l i p p i n g  by l i m i t e r  d i o d e s  
CR1 and CR2. The c l i p p i n g  a c t i o n  e l i m i n a t e s  
v a r i a t i o n  i n  t h e  s q u e l c h  p e r f o r m a n c e  due  t o  
c h a n g e s  i n  t o n e  d e v i a t i o n .  The s i g n a l  is 
t h e n  a p p l i e d  t o  s e l e c t i v e  a m p l i f i e r s  Q5  and  
Q6 which a m p l i f y  o n l y  t h e  t o n e  d e t e r m i n e d  by 
t h e  t o n e  n e t w o r k .  

The  o u t p u t  o f  t h e  s e l e c t i v e  a m p l i f i e r  
is a p p l i e d  t h r o u g h  e m i t t e r - f o l l o w e r  Q7 t o  
t h e  h i g h  g a i n ,  broad-band t o n e  a m p l i f i e r s  
Q8 a n d  6 9 .  The o u t p u t  o f  Q9 is r e c t i f i e d  
by d e t e c t o r  d i o d e s  CR7 a n d  CR8, a n d  t h e  re- 
s u l t i n g  n e g a t i v e  DC v o l t a g e  c o n t r o l s  t h e  
s q u e l c h  g a t e .  Q 8  is n o r m a l l y  b i a s e d  f o r  low 
g a i n .  Then t h e  t o n e  is d e t e c t e d  by CR7 a n d  
CR8, f e e d b a c k  is p r o v i d e d  t h r o u g h  R54 t o  
q u i c k l y  c h a n g e  t h e  b i a s  o n  Q8  f o r  f u l l  g a i n .  
T h i s  e n s u r e s  a more p o s i t i v e  " u n s q u e l c h i n g "  
act i o n .  

S q u e l c h  g a t e  d i o d e  CR9 is n o r m a l l y  
f o r w a r d  b i a s e d  by a p o s i t i v e  DC v o l t a g e  
( a p p r o x i m a t e l y  1 . 5  v o l t s )  f e d  t h r o u g h  R58. 
The f o r w a r d  b i a s  c a u s e s  CR9 t o  c o n d u c t ,  
f e e d i n g  a  DC v o l t a g e  t o  t h e  b a s e  o f  DC a m p l i -  
f i e r  A426-Q10 i n  t h e  r e c e i v e r .  T h i s  removes  
t h e  b i a s  o n  t h e  r e c e i v e r  a u d i o  s t a g e s  a n d  
h o l d s  them o f f .  

When t h e  p r o p e r  t o n e  is a p p l i e d  t o  t h e  
d e c o d e r ,  t h e  n e g a t i v e  DC v o l t a g e  f r o m  t h e  
d e t e c t o r  d i o d e s  b a c k - b i a s e s  s q u e l c h  g a t e  
d i o d e  CR9 a n d  c u t s  o f f  t h e  p o s i t i v e  b i a s  t o  
t h e  r e c e i v e r  DC a m p l i f i e r  A426-Q10. However,  
t h e  r e c e i v e r  n o i s e  s q u e l c h  c i r c u i t  c o n t i n u e s  
t o  o p e r a t e  u n t i l  a c a r r i e r  q u i e t s  t h e  re- 
c e i v e r .  

P l a c i n g  t h e  CHANNEL GUARD - OFF s w i t c h  
i n  t h e  OFF p o s i t i o n  ( o r  r emov ing  t h e  m i c r o -  
phone f rom its h o o k s w i t c h )  removes  t h e  g r o u n d  
t o  t h e  b a s e  o f  t h e  d e c o d e r  DC s w i t c h  (QlO) ,  
c a u s i n g  it t o  c o n d u c t .  T h i s  b a c k - b i a s e s  
s q u e l c h  c o n t r o l  d i o d e  CR9 and  c u t s  o f f  t h e  
p o s i t i v e  b i a s  t o  t h e  r e c e i v e r  DC a m p l i f i e r  
(A426-Q10). The r e c e i v e r  n o i s e  s q u e l c h  
c i r c u i t  c o n t i n u e s  t o  o p e r a t e  u n t i l  a  c a r r i e r  
q u i e t s  t h e  r e c e i v e r .  

A t o n e  r e j e c t i o n  f i l t e r  c o n n e c t e d  i n  
p a r a l l e l  w i t h  A426-52 ( i n  t h e  r e c e i v e r  by- 
p a s s e s  any incoming  t o n e  t o  g r o u n d .  T h i s  
a t t e n u a t e s  t h e  t o n e  l e v e l  r e a c h i n g  t h e  re- 
c e i v e r  a u d i o  c i r c u i t s .  The  f i l t e r  is com- 
posed  of  C26, C27, C28, C29, L1 and  R59. 

An o p t i o n a l  t o n e  reject  f i l t e r  (A429) 
t h a t  is i d e n t i c a l  t o  t h e  f i l t e r  d e s c r i b e d  
above  is a v a i l a b l e  f o r  u s e  i n  two-way 
r a d i o s  w i t h  t r a n s m i t t e r  Channe l  Guard  o n l y .  

DISASSEMBLY 

To s e r v i c e  t h e  r e c e i v e r  f rom t h e  t o p -  

1. P u l l  l o c k i n g  h a n d l e  down and  p u l l  r a d i o  
a b o u t  o n e  i n c h  o u t  o f  moun t ing  f r a m e .  
( s e e  F i g .  3 ) .  

2 .  P r y  u p  c o v e r  a t  r e a r  o f  r e c e i v e r .  

3 .  S l i d e  c o v e r  b a c k  and  l i f t  o f f .  

To s e r v i c e  t h e  r e c e i v e r  f r o m  t h e  bottom- 

1. P u l l  l o c k i n g  h a n d l e  down. P u l l  r a d i o  
o u t  o f  moun t ing  f r ame  . ( s e e  F i g .  4 ) .  

2 .  Remove screws i n  b o t t o m  c o v e r .  P ry  u p  
c o v e r  a t  back  o f  r e c e i v e r .  

3 .  S l i d e  c o v e r  b a c k  a n d  l i f t  o f f  . 

To remove t h e  r e c e i v e r  f r o m  t h e  s y s t e m  
f rame-  

1. Loosen t h e  two  P h i l l i p s - h e a d  r e t a i n i n g  
screws i n  f r o n t  c a s t i n g  ( s e e  F i g u r e  3 ) .  
and  p u l l  c a s t i n g  away f r o m  s y s t e m  f r a m e  

2 .  Remove t h e  f o u r  screws i n  t h e  back  
c o v e r .  

3 .  Remove t h e  two screws h o l d i n g  t h e  re- 
c e i v e r  a t  e a c h  e n d  o f  t h e  s y s t e m  f r a m e .  

4 .  D i s c o n n e c t  t h e  a n t e n n a  j a c k  and  t h e  20-  
p i n  c o n n e c t o r  f rom t h e  f r o n t  o f  t h e  re- 
c e i v e r ,  and  s l i d e  t h e  u n i t  o u t  o f  t h e  
s y s t e m  f r a m e .  
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EQUIPMENT REQUIRED 

COMPLETE RECEIVER ALIGNMENT 

1. GE T e s t  S e t  M o d e l s  4EX3A10, 4EX8Kl1, s t a t i o n  t e s t  m e t e r  p a n e l ,  o r  2 0 , 0 0 0  o h m s - p e r - v o l t  m u l t i m e t e r .  

2 .  A  4 5 0  t o  4 6 0  kHz s o u r c e  (GE T e s t  S e t  Model 4EX7A10), a n d  406-470 MHz s i g n a l  s o u r c e .  C o n n e c t  a  o n e - i n c h  p i e c e  o f  i n s u l a t e d  w i r e  n o  
l a r g e r  t h a n  . 0 6 5  i n c h  t o  g e n e r a t o r  o u t p u t  p r o b e .  

PRELIMINARY CHECKS AND ADJUSTMENTS 

1. C o n n e c t  T e s t  S e t  t o  r e c e i v e r  c e n t r a l i z e d  m e t e r i n g  j a c k  5 4 4 2 ,  a n d  s e t  m e t e r  s e n s i t i v i t y  s w i t c h  t o  t h e  TEST 1 o r  1 - v o l t  p o s i t i o n .  

2 .  F o r  a  l a r g e  c h a n g e  i n  f r e q u e n c y  o r  a  b a d l y  m i s - a l i g n e d  r e c e i v e r ,  s e t  c r y s t a l  t r i m m e r  C9 o n  1st OSC/MULT b o a r d  (ER-42-E o n l y )  t o  m i d - c a p a c i t y .  
I n  m u l t i - f r e q u e n c y  r e c e i v e r s ,  s e t  C 1 0 ,  C 1 1  o r  C12 t o  m i d - c a p a c i t y  a s  r e q u i r e d .  

3 .  I n  m u l t i - f r e q u e n c y  r e c e i v e r s  w h e r e  t h e  maximum f r e q u e n c y  s p a c i n g  is l e s s  t h a n  5 0 0  kHz, a l i g n  t h e  u n i t  o n  c h a n n e l  F 1 .  I f  t h e  f r e q u e n c y  
s p a c i n g  is g r e a t e r  t h a n  5 0 0  kHz,  a l i g n  t h e  r e c e i v e r  on  t h e  c e n t e r  f r e q u e n c y .  

4 .  W i t h  T e s t  S e t  i n  p o s i t i o n  J ,  c h e c k  f o r  r e g u l a t e d  +10 v o l t s .  I f  u s i n g  M u l t i m e t e r ,  m e a s u r e  f r o m  C 4 2 5  t o  C426.  

5 .  I f  u s i n g  M u l t i m e t e r ,  c o n n e c t  t h e  p o s i t i v e  l e a d  t o  5442-16 ( g r o u n d ) .  

6 .  D i s a b l e  t h e  C h a n n e l  G u a r d .  

ALIGNMENT PROCEDURE 

OSCILLATOR AND MULTIPLIERS 

L5 ( 1 s t  OSC/MULT) a n d  S e e  P r o -  T u n e  L 5  f o r  maximum m e t e r  r e a d i n g .  Then t u n e  L1 f o r  minimum m e t e r  1 L 1  ( 2 n d  MULT) c e d u r e  r e a d i n g .  

STEP 

P i n  4  1 
i ~ J ~ i n 4  1 5' (MULT L) 

TUNING CONTROL READING PROCEDURE 

METERING WSITION 

L5 ( 1 s t  OSC/MULT) a n d  
L l  a n d  L2 ( 2 n d  MULT) 

1 Sk;u::o--[ A d j u s t  ~ 4 Z o r  a  s m a l l  d i p  i n  m e t e r  r e a d i n g .  

GE T e s t  S e t  
o r  M e t e r  P a n e l  

Maximum T u n e  L5,  L1 a n d  L2 f o r  maximum m e t e r  r e a d i n g .  I f  t w o  p e a k s  o c c u r  ' 
w h i l e  t u n i n g  L1 a n d  L 2 ,  u s e  t h e  p e a k  w i t h  t h e  s l u g  n e a r e s t  t h e  t o p  
o f  t h e  c o i l .  

M u l t i m e t e r  - a t  5 4 4 2  

P i n  1 0  

P i n  1 0  

DISCRIMINATOR 

A  
(DISC) 

I 1 1 RF SELECTIVITY I 

L 1  a n d  L2 ( o n  IF-AUDIO 
SQUELCH b o a r d )  

2 .  

6 .  

A  
(DISC) 

I 

I I I n s e r t  G e n e r a t o r  P r o b e  I n :  P e a k  - 

, t h e  IF-AUDIO & SQUELCH b o a r d .  Ad- 
j u s t  L1 ( d i s c  p r i m a r y )  1 / 2  t u r n  c o u n t e r c l o c k w i s e  f r o m  t h e  b o t t o m  o f  

N e x t ,  a p p l y  a  455-kHz s i g n a l  t o  5 2  a n d  5 4  a n d  a d j u s t  L2 ( d i s c  

A  1 p i n  1 0  ' 
(DISC) 

1 1. H o l e  4 1 1  

1 2 .  H o l e  4 1 0  

S e e  Pro-  
c e d u r e  

I P i n  2  L3 ( 1 s t  M i x e r )  
( 2 n d  b AMP) ~ 

C418 t h r u  C417 

C415,  C416 t h r u  C417 

A l t e r n a t e l y  a p p l y  a  450-kHz a n d  460-kHz s i g n a l  a n d  c h e c k  f o r  r e a d i n g s  
of  a t  l e a s t  0 . 3  v o l t ,  b u t  n o t  more  t h a n  0 . 5  v o l t  o n  GE T e s t  S e t .  
B o t h  r e a d i n g s  m u s t  b e  w i t h i n  . 0 5  v o l t .  Do n o t  a t t e m p t  t o  b a l a n c e  
r e a d i n g  a n y  c l o s e r  t h a n  0 . 0 5  v o l t .  

Z e r o  

7 '  ( 2 n d  :F AMP) 

Maximum I A p p l y  a n  o n - f r e q u e n c y  s i g n a l  i n  H o l e  4 1 1  a n d  t u n e  L3 f o r  maximum 

i P i n  2  
( 2 n d  I F  AMP) 

A p p l y  a n  o n - f r e q u e n c y  s i g n a l  i n t o  H o l e  4 1 1 .  A d j u s t  t h e  s i g n a l  
g e n e r a t o r  f o r  d i s c r i m i n a t o r  z e r o .  

Maximum P i n  2  1 C423 a n d  C424 

Maximum C 4 1 5  t h r u  C418 B 
( 2 n d  I F  AMP) 

C414 t h r u  C 4 1 8 ,  
L 3  ( o n  1st M i x e r )  
a n d  C 4 1 0 ,  C 4 1 1  a n d  
C7 ( o n  UHS r e c e i v e r s )  

A p p l y  a n  o n - f r e q u e n c y  s i g n a l  a s  a b o v e .  T u n e  C423 a n d  C424 f o r  
maximum m e t e r  r e a d i n g ,  k e e p i n g  s i g n a l  b e l o w  s a t u r a t i o n .  

m e t e r  r e a d i n g .  I f  t w o  p e a k s  o c c u r ,  u s e  t h e  p e a k  w i t h  t h e  s l u g  n e a r -  
e s t  t h e  b o t t o m  of  t h e  c o i l .  

A p p l y  a n  o n - f r e q u e n c y  s i g n a l  i n  t h e  H o l e  shown b e l o w ,  k e e p i n g  t h e  
s i g n a l  b e l o w  s a t u r a t i o n .  T u n e  C415 t h r u  C418 f o r  maximum m e t e r  

P i n  2  

r e a d i n g  a s  shown b e l o w :  

I 2ND MIXER & HI I F  I 

S e e  P r o -  
c e d u r e  

T h e  2 n d  m i x e r ,  a n d  h i g h  I F  c i r c u i t s  h a v e  b e e n  a l i g n e d  a t  t h e  f a c t o r y  a n d  w i l l  n o r m a l l y  r e q u i r e  n o  f u r t h e r  a d j u s t m e n t .  I f  a d j u s t m e n t  i s  n e c -  
e s s a r y  u s e  t h e  p r o c e d u r e  o u t l i n e d  i n  STEPS 11, 1 2  a n d  1 3 .  

A p p l y  a n  o n - f r e q u e n c y  s i g n a l  t o  t h e  r e c e i v e r  a n t e n n a  j a c k .  T u n e  
C410,  C411 a n d  C7 on UHS r e c e i v e r s  f o r  maximum m e t e r  r e a d i n g .  On 
a l l  r e c e i v e r s ,  t u n e  C414 f o r  maximum m e t e r  r e a d i n g ,  a n d  t u n e  C 4 1 5  
t h r u  C418 a n d  W f o r  maximum q u i e t i n g .  

I T t 1 NOTE 

1 L3, L2, L1, T2 ( 2 n d  M i x e r )  1 C o n n e c t  s c o p e ,  s i g n a l  g e n e r a t o r ,  a n d  d e t e c t o r  a s  shown i n  F i g u r e  7 .  
a n d  T 1  ( H i  I F  AMP) 1 S e t  s i e n s l  g e n e r a t o r  l e v e l  f o r  30-50 uu a n d  m o d u l a t e  w i t h  1 0  kHz a t  

R e f e r  t o  DATAFILE BULLETIN 1000-6 I F  A l i g n m e n t  o f  Two-Way R a d i o  FM R e c e i v e r s  f o r  h e l p f u l  s u g g e s t i o n s  o n  how t o  d e t e r m i n e  
when I F  a l i g n m e n t  is r e q u i r e d .  

2 0  HZ.-  w i t ;  d e t e c t o r  a t  t h e  c o l l e c t o F  o f  Q3 ( 2 n d  m i x e r  b o a r d  o u t -  
p u t ) ,  t u n e  f o r  d o u b l e  t r a c e  a s  shown o n  s c o p e  p a t t e r n .  

11. 

A P i n  1 0  S e e  P r o -  C h e c k  t o  s e e  t h a t  d i s c r i m i n a t o r  i d l i n g  v o l t a g e  i n  w i t h i n  k . 0 6  v o l t  
(DISC)  c e d u r e  of  z e r o  w i t h  n o  s i g n a l  a p p l i e d .  C h e c k  t o  s e e  t h a t  m o d u l a t i o n  

a c c e p t a n c e  b a n d w i d t h  i s  b e t w e e n  k 7 . 5  a n d  9  kHz. 

FREQUENCY ADJUSTMENT 

1 4 .  R e f e r  t o  t h e  a p p r o p r i a t e  a d j u s t m e n t  p r o c e d u r e  f o r  t h e  ICOM o r  S t a n d a r d  O s c i l l a t o r .  

r 
L3 L2, L1,  T2 ( 2 n d  M i x e r )  
anA T 1  ( H i  I F  AMP) 

B 
( 2 n d  I F  AMP) 

P i n  2  Maximum A p p l y  o n - f r e q u e n c y ,  u n m o d u l a t e d  s i g n a l  a n d  t u n e  L 3 ,  L2, L1,  T2 ( 2 n d  
m i x e r )  a n d  T1 ( H i  I F  AMP) f o r  maximum m e t e r  r e a d i n g ,  k e e p i n g  s i g n a l  
b e l o w  s a t u r a t i o n .  



EQUIPMENT REQUIRED 

1. GE T e s t  S e t  M o d e l  4 E X 3 A 1 0 ,  4 E X 8 K l l  s t a t i o n  t e s t  m e t e r  p a n e l  o r  2 0 , 0 0 0  
o h m s - p e r - v o l t  m u l t i m e t e r .  

C9 
F1 

ADJ 

2 .  A  4 0 6 - 4 7 0  MHz s i g n a l  s o u r c e .  C o n n e c t  a  o n e - i n c h  p i e c e  o f  i n s u l a t e d  w i r e  n o  
l a r g e r  t h a n  0 . 0 6 5  i n c h  t o  g e n e r a t o r  o u t p u t  p r o b e .  

PRELIMINARY CHECKS AND ADJUSTMENTS 

- 58/U CABLE 

(TO COUNTER) 

1. C o n n e c t  T e s t  S e t  t o  r e c e i v e r  c e n t r a l i z e d  m e t e r i n g  j a c k  5 4 4 2  a n d  set  m e t e r  
s e n s i t i v i t y  s w i t c h  t o  t h e  TEST 1 (or 1 - v o l t  p o s i t i o n  o n  4 E X 8 K l l ) .  

2 .  W i t h  T e s t  S e t  i n  p o s i t i o n  J ,  c h e c k  f o r  r e g u l a t e d  + 1 0  v o l t s .  If u s i n g  M u l t i -  
m e t e r ,  m e a s u r e  f r o m  C 4 2 5  t o  C 4 2 6 .  

3 .  I f  u s i n g  M u l t i m e t e r ,  c o n n e c t  t h e  p o s i t i v e  l e a d  t o  5 4 4 2 - 1 6  ( g r o u n d ) .  

4 .  D i s a b l e  t h e  C h a n n e l  G u a r d  

ALIGNMENT PEOCEDURE 

L 5  (1st OSC/MULT) 
a n d  L 1  ( 2 n d  M U L T ~  

D 
(MULT- 1 ) 

S e e  P r o -  
c e d u r e  

OSCILLATOR AND MULTIPLIERS 

METER 
READING TUNING CONTROL STEP 

P i n  4  T u n e  L 5  f o r  max- 
imum m e t e r  r e a d -  
i n g .  T h e n  t u n e  
L 1  f o r  m i n i m u m  
m e t e r  r e a d i n g .  

PROCEDURE 

F i g u r e  5 - C o a x i a l  C a b l e  and Te; 

--- -- - 

METERING POSITION 

L 5  ( 1 s t  OSCIMULT) 
a n d  L 1  a n d  L 2  ( 2 n d  
MULT ) 

GE T e s t  S e t  
o r  M e t e r  P a n e  

Maximum 

M u l t i m e t e r  
- a t  5 4 4 2  

T u n e  L 5 ,  L 1  a n d  
L 2  f o r  maximum 
m e t e r  r e a d i n g .  
I f  t w o  p e a k s  
o c c u r  w h i l e  t u n -  
i n g  L 1  a n d  L 2 ,  
u s e  t h e  p e a k  
w i t h  t h e  s l u g  
n e a r e s t  t h e  t o p  
o f  t h e  c o i l .  

A d j u s t  C 4 2 3  f o r  
a  s m a l l  d i p  i n  
m e t e r  r e a d i n g .  

3 .  

Z c r o  A p p l y  o n  o n - f r e q -  
u e n c y  s i g n a l  i n t o  
H o l e  4 1 1 .  A d , j u s t  
t h e  s i g n a l  g e n e r -  
a t o r  f o r  d i s c r i m -  
i n a t o r  z e r o .  

A p p l y  a n  o n - f r e q -  
u e n c y  s i g n a l  a s  
a b o v e .  T u n e  C 4 2 3  
a n d  C 4 2 4  f o r  max- 
imum m e t e r  r e a d -  
i n g ,  k e e p i n g  
s i g n a l  b e l o w  s a t -  
u r a t i o n .  

G  
( MULT- 2 ) 

P i n  2 ___;- ( 2 n d  I F  AMP) Maximum 

I 

P i n  4  

DEGREES CENT1 GRAD1 

- 

RF SELECTIVITY 1 

C 4 2 3  S e e  P r o -  
c e d u r e  

-- - - - -  

A p p l y  a n  o n - f r e q -  
u e n c y  s i g n a l  i n  
H o l e  4 1 1  a n d  t u n e  
L 3  a n d  C 4 1 5  t h r u  
C 4 1 8  f o r  maximum 
m e t e r  r e a d i n g ,  
k e e p i n g  t h e  s i g -  
n a l  b e l o w  s a t u r a -  
t i o n .  I f  t w o  

rl 
( 2 n d  I F  AMP) 

p e a k s  o c c u r  w h e n  
t u n i n g  L 3 ,  u s e  
t h e  p e a k  w i t h  t h e  
s l u g  n e a r e s t  t h e  
b o t t o m  of t h e  
coil. 

I3 P i n  2  
( 2 n d  I F  AMP) 

I 
i ! 

1 

P l n  2  

C 4 1 4  t h r u  C 4 1 8 ,  
L 3  ( o n  1 s t  M i x e l ' )  
a n d  C 4 1 0 .  C 4 1 1  
a11cl C 7  ( o n  LUIS 
r e c . c ~ v e l . s )  

Sc,e P r o -  
cc3dul 'e  

L 3 ,  C 4 1 5 - C 4 1 8  

A p p l y  o n  o n - f r e q -  
u e t l c y  s i g n a l  t o  
1 l i t ,  r e c e i v e r  
a n t e n n a  l a c k .  
T u n e  C 4 1 0 ,  C 4 1 1  
a n d  C 7  o n  U H S  
receivers f  01- 

maxlmum m e t e r  
1 - e a d i n ~ .  On a l l  
r e c c i v e r 5 ,  t u n e  
C 4 1 4  f o r  maxlmum 
m e t e r  1 - e a d l n g ,  
a n d  t h e n  t u n e  C 4 1 5  
t l i l - u  C 4 1 8  a n d  L.? 
f o r  maxlrnum q u l e t -  
1 n g .  

hlaximum 

DEGREES FAHRENHEI - - 

F i g u r e  6 - ICOM C o r r e c t i o n  C 

R c . 1  1 2 ~ '  1 o t l l i '  .1l1111'oln'int r. a d  l u s t ~ n c n l  ] ) r ' o c . c t l ~ l l . c ~  l u r  t hc3 ICOhl o r  S t a n d a r d  



RF AMP 2 1 

RG-58/U CABLE SOLDER 8 TAPE 
(KEEP LEADS SHORT) 

CONNECTOR 
(TO COUNTER) 

 TURNS OF 
INSULATED WIRE 

RC- 1 6 0 0  
F i g u r e  5 - C o a x i a l  C a b l e  and  T e s t  Loop 

RF SELECTIVITY 

DEGREES CENT1 GRADE 

5'0 60 70 so sb l o o  ~ i o  1 2 0  

DEGREES FAHRENHEIT RC- 1599 

REMOVE 
THREE SCREWS 

TO SWING 
BOARD UP w 

IF-AUDIO & ! 

DISCRIMIN 

52 
(HIG 

F i g u r e  6 - ICOM C o r r e c t i o n  C u r v e s  



u 

zz 5 
m r r  
m * *  
1 r. P. 
< P V  
P. CI CI 
J Y Y  
09 * * 
* S T  
J P. m m m 

h 
in h Y  , ,  , ,  a 

rP 

-1 - 
5 P h  
ID J 
P O O *  
C I D J  
I D -  (0 
5 0 c r i  

Y m ( 0  

ID 3 
Y P 
m *ID 

Y 5  
h I D  w 
0 * 
P O  c P O  1 

9 l" 

* m a r (  
0 r i c  c 

ID ID 0 3 1 ri 

u 0  0 3 
r ip.* ID 

P CI W ID  r.r( 
J C J  0 

P 0 r i o  r . ~  
3 3  0 P. w c+ 

m * * I D  
J r. 8 

h m  O W  
5 a 0  
m -  1 * - - -. 

0 
O r .  0 Y C I J  

ID P W  u w * c  
m *  ID 

0 0 N C I 5  ID * 
r 5 0  

0 h O  4 1  * 
r . m  a s  
J P  r-ID 
OO c m 

I D 0 7  
w 3 5 r -  
5 0 r.09 
O Y  3 J 

0 .  W ID a m  

p C *  



I;-/- 
15 ADJ ADJ ADJ ADJ 

s s t  S e t u p  f o r  20-Hz Double-Trace Sweep Alignment 

d i x  A o f  
t i n  1 0 0 0 - 6  
u c t i o n s  

s w e e p  2 0  H z  

To Scope 
Vertical 

IN198 

FREQUENCY ADJUSTMENT 
L B I - 3 9 9 9  

STANDARD OSCILLATOR 

Receiver 

0 Ext. %Ant 2nd Mixer  Bd.  
- 3 ~ o d .  

20 Sweep o u t p u t  
Mod. 

Hz (Note IL 
Detector 

Oscilloscope Probe 
h o r i z o n t a l  

F M 
Signal 

Generator 

M u l t i -  

30-50pv 

TUNING I METER 
CONTROL 1 READING 

PROCEDURE 

t o  t h e  a n t e n n a  j a c k .  Tune  
MULT) C9 f o r  z e r o  d i s c r i m i n a t o r  
C l o ,  C11 r e a d i n g .  I n  m u l t i - f r e q u e n c y  
a n d  C12 u n i t s ,  t u n e  C 1 0 ,  C11 o r  C12 
f o r  mul t i .  
f r e q u e n c y  

( a s  r e q u i r e d .  I I -- NOTE - I 
F o r  p r o p e r  f r e q u e n c y  c o n t r o l  
o f  t h e  r e c e i v e r .  it is r e -  
commended t h a t  a l l  f r e q u e n c y  
a d j u s t m e n t s  h e  made when t h e  
e q u i p m e n t  is a t  a  t e m p e r a -  
t u r e  o f  a p p r o x i m a t e l y  7 5 ° F .  
I n  n o  c a s e  s h o u l d  f r e q u e n c y  
a d j u s t m e n t s  b e  made when t h e  
e q u i p m e n t  is o u t s i d e  t h e  
t e m p e r a t u r e  r a n g e  o f  50 '  t o  
9 0 ° F .  

ICOM MODULE 

Due t o  t h e  h i g h  s t a b i l i t y  o f  t h e  ICOM m o d u l e ,  i t  is n o t  recommend- 
e d  t h a t  z e r o  d i s c r i m i n a t o r  b e  u s e d  a s  t h e  i n d i c a t i o n  f o r  s e t t i n g  t h e  
o s c i l l a t o r  f r e q u e n c y .  I n s t e a d ,  m e a s u r e  t h e  ICOM f r e q u e n c y  a s  d e s c r i b e d  i n  
i n  t h e  f o l l o w i n g  p r o c e d u r e .  

EQUIPMENT REQUIRED: 

1. F r e q u e n c y  C o u n t e r  c a p a b l e  o f  m e a s u r i n g  t h e  70-80 MHz f r e q u e n c y  
r a n g e .  (The  c o u n t e r  s h o u l d  h a v e  a n  a c c u r a c y  o f  0 . 4  p a r t - p e r  
m i l l i o n . )  

2 .  C o a x i a l  c a b l e  w i t h  t e s t  l o o p  a s  d e s c r i b e d  i n  F i g u r e  5 .  

3 .  Mercury  t h e r m o m e t e r .  

PROCEDURE: 

1 .  Check  t h e  ICOM t e m p e r a t u r e  by t a p i n g  t h e  m e r c u r y  t h e r m o m e t e r  t o  
t h e  s i d e  o f  t h e  ICOM. 

2 .  C u n n e c t  t h e  l r e q u e n c y  c o u n t e r  t o  L5  ( o n  t h e  1st O s c / h t u l t )  u s i n g  
t h e  4 - t u r n  t e s t  l o o p  a n d  c a b l e  shown i n  F i g u r e  5 .  

3 .  I f  t h e  ICON t e m p e r a t u r e  is 8 0 ' F  ( i 4 " F )  o r  2 6 . 5 ' C  ( + 2 " C ) .  t h e  f r e -  
q u e n c y  i n d i c a t i o n  o n  t h e  c o u n t e r  s h o u l d  b e  4  t i m e s  t h e  f r e q u e n c y  
s t e n c i l e d  o n  t h e  ICOhl c a s e .  A d , j u s t  t h e  ICO\l t r i m m e r  ( i f  n e c e s s a r y )  
t o  o b t a i n  t h i s  f r e q u e n c y .  

4 .  I f  t h e  t e m p e r a t u r e  is n o t  w i t h i n  t h e  8 0 C F  (+4 'F )  o r  2 6 . 5 " C  (22 'C) 
r a n g e .  u s e  t h e  c o r r e c t i o n  c u r v e s  o t  F i g u r e  6  f o r  s e t t i n g  t h e  ICOM 
f r e q u e n c y  a s  f o l l o w s :  

a .  Check  t h e  c o l o r  d o t  b e n e a t h  t h e  GE emblem a n d  s e l e c t  t h e  m a t c h -  
i n g  c u r v e  t o  d e t e r m i n e  t h e  c o r r e c t i o n  f a c t o r  i n  p a r t s - p e r - m l l -  
l i o n  (PPU) .  

b .  M u l t i p l y  t h e  f r e c l u e n c y  s t e n c i l e d  o n  t h e  ICOhl by 4  a n d  t h e n  
m u l t i p l y  t h i s  f i g u r e  by t h e  c o r r e c t i o n  f a c t o r  ( f r o m  F i g u r e  6 )  
o b s e r v i n g  t h e  s i g n  (i) g i v e n  t o  t h e  c o r r e c t i o n  f a c t o r .  

c .  T h e  f r e q u e n c y  m e a s u r e d  a t  L5  s h o u l d  b e  4  t i m e s  t h e  ICON f r e q u e n -  
cy  i t h e  c o r r e c t i o n  f a c t o r .  A d j u s t  t h e  ICON t r i m m e r  ( i f  r e -  
q u i r e d ?  t o  o b t a i n  t h i s  f r e q u e n c y .  

FOR EXAMPLE - 

- 1 8 . 2 3 3 3 3 3  hlHz 
ICOM C o l o r  Dot  - G r e e n  
Ambien t  T e m p e r a t u r e  - 3 5 ° C  ( 9 5 ' F )  
C o r r e c t  i o n  F a c t o r  - - 1 . 1 5  PPM 
(From F i g u r e  6 )  

b l u l t i p l y  ICOM F r e q u e n c y  by 4 ;  
( 1 8 . 2 3 3 3 3 3  \Mz x 4  - 7 2 . 9 3 3 3 3 2  hlHz) 

M u l t i p l y  p r e c e d i n g  f i g u r e  by c o r r e c t i o n  i a c t o r :  
( 7 2 . 9 3 3  YHz x - 1 . 1 5  PPM = - 8 3 . 8 7  h e r t z  (or -84  h e r t z )  

S e t  t h e  f r e q u e n c y  m e a s u r e d  a t  L5  f o r  7 2 . 9 3 3 2 4 8  MHz; 

7 2 . 9 3 3 3 3 2  ItHz 
- , 0 0 0 0 8 4  \EIz 1 7 2  , 9 3 3 2 4 8  illlz 

ALIGNMENT PROCEDURE 
406-470 MHz MASTR RECEIVER 

MODELS 4 E R 4 2 E 1 0 - 4 5  & 4ER42GlO-33  
,e 8 - D e t e c t o r  Probe f o r  Sweep Alignment 

I s s u e  2 7 



a  m i l l i a m m e t e r  i n  s e r i e s  
v o l t  l e a d  a t  P443-11 .  W i t h  

, a d j u s t  R43 f o r  a  r e a d i n g  
t e l y  2 0  m i l l i a m p s .  T h i s  
~ o u l d  n o t  b e  n e c e s s a r y  un- 
~t t r a n s i s t o r  h a s  b e e n  re- 

iefer  t o  R e c e i v e r  T r o u b l e -  
2 e d u r e ) .  

r A l i g n m e n t  ( R e f e r  t o  
~ n m e n t  o n  r e v e r s e  s i d e  o f  

STEP 2 
I SENSITIVITY 
#dB SINAD) 

F .  L e a v e  a l l  c o n t r o l s  a s  t h e y  a r e  a n d  a l l  
e q u i p m e n t  c o n n e c t e d  i f  t h e  M o d u l a t i o n  
A c c e p t a n c e  B a n d w i d t h  t e s t  is t o  b e  p e r -  
f o r m e d .  

SERVICE CHECK 

If t h e  s e n s i t i v i t y  l eve l  is m o r e  t h a n  
r a t e d  1 2  d B  SINAD, c h e c k  t h e  a l i g n m e n t  of 
t h e  RF stages a s  directed i n  t h e  A l i g n m e n t  
P r o c e d u r e ,  a n d  m a k e  t h e  g a i n  m e a s u r e m e n t s  a s  
s h o w n  o n  t h e  T r o u b l e s h o o t i n g  P r o c e d u r e .  

STEP 3 
MODULATION ACCEPTANCE 
BANDWITH (IF BANDWITH) 

3 c k s  o u t  p r o p e r l y ,  m e a s u r e  If STEPS 1 a n d  2  c h e c k  o u t  p r o p e r l y ,  
i t i v i t y  a s  f o l l o w s :  m e a s u r e  t h e  b a n d w i d t h  a s  f o l l o w s :  

- m i c r o v o l t ,  on- f  r e q u e n c y  A .  Se_t t h e  S i g n a l  G e n e r a t o r  o u t p u t  f o r  t w i c e  
a t e d  b y  1 0 0 0  Hz w i t h  3 .3 -kHz  t h e  m i c r o v o l t  r e a d i n g  o b t a i n e d  i n  t h e  
5 4 4 1 .  12-dB SINAD m e a s u r e m e n t .  

NGE s w i t c h  o n  t h e  D i s t o r t i o n  
t h e  2 0 0  t o  2000-Hz d i s t o r t i o n  
Dn (1000-Hz f i l t e r  i n  t h e  
une t h e  f i l t e r  f o r  minimum 
u l l  o n  t h e  l o w e s t  p o s s i b l e  
30%,  e t c . )  

NGE s w i t c h  t o  t h e  SET LEVEL 
Lter o u t  o f  t h e  c i r c u i t )  a n d  
n p u t  LEVEL c o n t r o l  f o r  a  +2  
n a  mid  r a n g e  ( 3 0 % ) .  

ng t h e  s i g n a l  g e n e r a t o r  o u t -  
t h e  RANGE c o n t r o l  f r o m  SET 
d i s t o r t i o n  r a n g e  u n t i l  a  

3nce  (+2  dB t o  - 1 0  dB)  is  
Neen t h e  SET LEVEL a n d  
ange  p o s i t i o n s  ( f i l t e r  o u t  
2). 

f f e r e n c e  ( S i g n a l  p l u s  N o i s e  
I n  t o  n o i s e  p l u s  d i s t o r t i o n  
? " u s a b l e "  s e n s i t i v i t y  l e v e l .  

B. S e t  t h e  RANGE c o n t r o l  o n  t h e  D i s t o r t i o n  
A n a l y z e r  i n  t h e  SET LEVEL p o s i t i o n  (1000-  
Hz f i l t e r  o u t  of t h e  c i r c u i t ) ,  a n d  a d j u s t  
t h e  i n p u t  LEVEL c o n t r o l  f o r  a  +2 dB r e a d -  
i n g  o n  t h e  30% r a n g e .  

C .  W h i l e  i n c r e a s i n g  t h e  d e v i a t i o n  o f  t h e  
S i g n a l  G e n e r a t o r ,  s w i t c h  t h e  RANGE c o n -  
t r o l  from SET LEVEL t o  d i s t o r t i o n  r a n g e  
u n t i l  a  12-dB d i f f e r e n c e  is o b t a i n e d  
b e t w e e n  t h e  SET LEVEL a n d  d i s t o r t i o n  r a n g e  
r e a d i n g s  (from +2 dB t o  -10  d B ) .  

D. T h e  d e v i a t i o n  c o n t r o l  r e a d i n g  f o r  t h e  
12-dB d i f f e r e n c e  is  t h e  M o d u l a t i o n  
A c c e p t a n c e  B a n d w i d t h  of t h e  receiver. 
I f  s h o u l d  b e  m o r e  t h a n  k7.5 kHz ( b u t  
less  t h a t  k9.5 k H z ) .  

SERVICE CHECK 

i t y  s h o u l d  be less t h a n  rated 
s p e c i f i c a t i o n  w i t h  a n  a u d i o  I f  t h e  M o d u l a t i o n  A c c e p t a n c e  B a n d w i d t h  
l eas t  2 . 5  w a t t s  ( 2 . 9  v o l t s  t e s t  does n o t  i n d i c a t e  t h e  p r o p e r  w i d t h ,  make 

le 3.5-ohm receiver load u s -  g a i n  m e a s u r e m e n t s  a s  s h o w n  o n  t h e  R e c e i v e r  

~ r t i o n  A n a l y z e r  as  a VTVM). T r o u b l e s h o o t i n g  P r o c e d u r e .  
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o r  f r o m  
he D i s t o r -  
e r e s i s t o r  

l o o k s w i t c h .  
zer i n p u t  

r f i v e - w a t t  
D i s t o r t i o n  

: a c c o r d i n g  
Ins. R e a d i n g  
t h e  r e c e i v e r  
d ,  l e a v e  
s ' t h e y  a r e .  

an 5%,  o r  
t h a n  f i v e  

x k s :  

+--low vo l t -  
[ R e f e r  t o  
)r v o l t a g e s . )  

:n t h e  
. c l o c k w i s e .  

Then  c o n n e c t  a  m i l l i a m m e t e r  i n  se r i es  
w i t h  t h e  +12 v o l t  l e a d  a t  P443-11. With 
n o  s i g n a l  i n ,  a d j u s t  R43 f o r  a  r e a d i n g  
of  a p p r o x i m a t e l y  2 0  m i l l i a m p s .  T h i s  
a d j u s t m e n t  s h o u l d  n o t  b e  n e c e s s a r y  un- 
less  a n  o u t p u t  t r a n s i s t o r  h a s  been  re- 
r e p l a c e d .  

G. A u d i o  Ga in  ( R e f e r  t o  R e c e i v e r  T r o u b l e -  
s h o o t i n g  P r o c e d u r e ) .  

H.  D i s c r i m i n a t o r  A l ignmen t  ( R e f e r  t o  
R e c e i v e r  A l ignmen t  on  r e v e r s e  s i d e  o f  
p a g e ) .  

STEP 2 
USABLE SENSITIVITY 

(12-dB SINAD) 

F. Leave  a l l  
e q u i p m e n t  
Acceptance 
fo rmed  . 

I f  t h e  sex 
r a t e d  1 2  dB SIP 
t h e  R F  s t a g e s  a 
P r o c e d u r e ,  a n d  
shown on  t h e  Tr 

MODULP 
BANDW 

I f  STEP 1 c h e c k s  o u t  p r o p e r l y ,  m e a s u r e  I f  STEPS 1 
t h e  r e c e i v e r  s e n s i t i v i t y  a s  f o l l o w s :  m e a s u r e  t h e  banc 

A .  Apply  a  1 0 0 0 - m i c r o v o l t ,  on-f r e q u e n c y  A .  S e t  t h e  S i g  
s i g n a l  m o d u l a t e d  by 1000  H z  w i t h  3.3-kHz t h e  mic rovc  
d e v i a t i o n  t o  5 4 4 1 .  12-dB SINAI 

B. P l a c e  t h e  RANGE s w i t c h  on  t h e  D i s t o r t i o n  
A n a l y z e r  i n  t h e  2 0 0  t o  2000-Hz d i s t o r t i o n  
r a n g e  p o s i t i o n  (1000-Hz f i l t e r  i n  t h e  
c i r c u i t ) .  Tune t h e  f i l t e r  f o r  minimum 
r e a d i n g  o r  n u l l  on t h e  l o w e s t  p o s s i b l e  
s c a l e  ( l o o % ,  30%,  e t c . )  

C .  P l a c e  t h e  RANGE s w i t c h  t o  t h e  SET LEVEL 
p o s i t i o n  ( f i l t e r  o u t  of  t h e  c i r c u i t )  and  
a d j u s t  t h e  i n p u t  LEVEL c o n t r o l  f o r  a  +2 
dB r e a d i n g  on a  mid r a n g e  (30%) .  

D. W h i l e  r e d u c i n g  t h e  s i g n a l  g e n e r a t o r  a u t -  
p u t ,  s w i t c h  t h e  RANGE c o n t r o l  f r o m  SET 
LEVEL t o  t h e  d i s t o r t i o n  r a n g e  u n t i l  a  
12-dB d i f f e r e n c e  (+2 dB t o  -10 dB) i s  
o b t a i n e d  be tween  t h e  SET LEVEL and  
d i s t o r t i o n  r a n g e  p o s i t i o n s  ( f i l t e r  o u t  
and  f i l t e r  i n ) .  

E .  The  12-dB d i f f e r e n c e  ( S i g n a l  p l u s  N o i s e  
a n d  D i s t o r t i o n  t o  n o i s e  p l u s  d i s t o r t i o n  
r a t i o )  i s  t h e  " u s a b l e "  s e n s i t i v i t y  l e v e l .  
The s e n s i t i v i t y  s h o u l d  b e  less t h a n  r a t e d  
1 2  dB SINAD s p e c i f i c a t i o n  w i t h  a n  a u d i o  
o u t p u t  o f  a t  l e a s t  2 . 5  w a t t s  ( 2 . 9  v o l t s  
RMS a c r o s s  t h e  3.5-ohm r e c e i v e r  l o a d  u s -  
i n g  t h e  D i s t o r t i o n  A n a l y z e r  a s  a VTVM). 

B. S e t t h e R A B  
A n a l y z e r  i r  
Hz f i l t e r  c  
t h e  i n p u t  I 
i n g  on t h e  

C .  W h i l e  i n c r e  
S i g n a l  Gene 
t r o l  f r o m  I 
u n t i l  a  12- 
be tween  t h e  
r e a d i n g s  ( f  

D. The  d e v i a t i  
12-dB d i f f e  
A c c e p t a n c e  
I f  s h o u l d  t 
less t h a t  3 

I f  t h e  Mod1 
t e s t  d o e s  n o t  i i  

g a i n  measuremen-  
T r o u b l e s  h o o t i n g  



- J ,  - - - - - -  ---", --...A-YA . A - u  - y b L u b r l J g  aelure s t a r z i n g  w i t n  t n e  K e c e i v e r  'l'esr; r r o c e  - 
3 r l y ,  a n d  l o w  g a i n .  By f o l l o w i n g  t h e  d u r e s ,  be  s u r e  t h e  r e c e i v e r  is t u n e d  a n d  
:nce o f  tes t  s t e p s  s t a r t i n g  w i t h  S t e p  1, a l i g n e d  t o  t h e  p r o p e r  o p e r a t i n g  f r e q u e n c y .  
jefect c a n  b e  q u i c k l y  l o c a l i z e d .  Once 

TEST PROCEDURE 

M e a s u r e  A u d i o  Power  O u t p u t  a s  fol lows:  

'EST EQUIPMENT REQUIRED PRELIMINARY ADJUSTMENTS 

i s t o r t i o n  A n a l y z e r  s i m i l a r  t o :  
' e a t h  IM-12 

i g n a l  G e n e r a t o r  s i m i l a r  t o :  
e a s u r e m e n t s  M-560 

-dB a t t e n u a t i o n  p a d ,  a n d  3.5-ohm, 
0 - w a t t  res is tor  

% SIGNAL GENERATOR 

1. C o n n e c t  t h e  t e s t  e q u i p m e n t  t o  t h e  recei- 
v e r  a s  shown f o r .  a l l  s t e p s  o f  t h e  
r e c e i v e r  T e s t  P r o c e d u r e .  

2 .  T u r n  t h e  SQUELCH c o n t r o l  f u l l y  c l o c k w i s e  
f o r  a l l  s t e p s  o f  t h e  T e s t  P r o c e d u r e .  

3 .  T u r n  on a l l  o f  t h e  e q u i p m e n t  a n d  l e t  i t  
warm u p  f o r  2 0  m i n u t e s .  

DISTORTION ANALYZER 

A .  A p p l y  a  1 , 0 0 0 - m i c r o v o l t ,  o n - f r e q u e n c j  
t e s t  s i g n a l  m o d u l a t e d  by  1 , 0 0 0  h e r t z  
w i t h  k 3 . 3  kHz d e v i a t i o n  t o  a n t e n n a  js 
5 4 4 1 .  

B. W i t h  F i v e - W a t t  S p e a k e r :  

D i s c o n n e c t  s p e a k e r  l e a d  p i n  f r o m  5701 
( o n  r e a r  o f  C o n t r o l  U n i t ) .  

C o n n e c t  a  3.5-ohm l o a d  r e s i s to r  f r o m  
5442-15 t o  5442-7 .  C o n n e c t  t h e  D i s t c  
t i o n  A n a l y z e r  i n p u t  a c r o s s  t h e  resisl 
a s  shown.  

OR 

With Handset: 

REMOVE THREE SCREWS AND SWING BOARD OPEN 
CONTROL UNIT SPEAKER 

REAR 
PIN I I 

i i 

l A l  

L i f t  t h e  h a n d s e t  o f f  o f  t h e  h o o k s w i t c  
C o n n e c t  t h e  D i s t o r t i o n  A n a l y z e r  i n p u t  
f r o m  5442-15 t o  5442-7 .  

C. A d j u s t  t h e  VOLUME c o n t r o l  f o r  f i v e - w a  
o u t p u t  ( 4 . 1 8  VRMS u s i n g  t h e  D i s t o r t i o  
A n a l y z e r  a s  a  VTVM). 

D. Make d i s t o r t i o n  m e a s u r e m e n t s  a c c o r d i n  
t o  m a n u f a c t u r e r ' s  i n s t r u c t i o n s .  Read 
s h o u l d  b e  less  t h a n  5%. I f  t h e  r ece i  
s e n s i t i v i t y  is t o  be  m e a s u r e d ,  l e a v e  
a l l  c o n t r o l s  a n d  e q u i p m e n t  a s ' t h e y  a r  

SERVICE CHECK 

I f  t h e  d i s t o r t i o n  is more t h a n  5%, or 
maximum a u d i o  o u t p u t  is less t h a n  f i v  
w a t t s ,  make t h e  f o l l o w i n g  c h e c k s :  

E .  B a t t e r y  and  r e g u l a t o r  v o l t a g e - - - l o w  v 
a g e  w i l l  c a u s e  d i s t o r t i o n .  ( R e f e r  t o  
R e c e i v e r  S c h e m a t i c  Diagram f o r  v o l t a g  

F. P . A .  B i a s  Ad . ius t  (R43) -- T u r n  t h e  



STEP 3-VOLTAGE RATIO READ STEP I-QUICKCHECKS 

TEST SET CHECKS 
T h e s e  c h e c k s  a r e  t y p i c a l  v o l t a g e  r e a d i n g s  m e a s u r e d  w i t h  GE 
T e s t  S e t  M o d e l  4EX3AlO i n  t h e  T e s t  1 p o s i t i o n ,  o r  M o d e l  
4EX8K10 o r  11 i n  t h e  1 - v o l t  p o s i t i o n .  

C  0 . 6  VDC 

M e t e r i n g  
P o s i t i o n  

A  
D i s c  i d l i n g  

B  
2 n d  I F  

I Mul: 2  I 0 . 3  VDC I 

R e a d i n g  w i t h  No 
S i g n a l  i n  

L e s s  t h a n  
2 . 0 5  VDC 

. 0 5  VDC 

D  
M u l t  1 

R e a d i n g  w i t h  1 ~ v  
u n m o d u l a t e d  i n p u t  

I 
0 . 2  VDC 

1 . 0  VDC 

SYMPTOM CHECKS 

J 
R e g u l a t e d  
+ 1 0  V o l t s  

1 0  VDC 

SYMPTOM 

NO SUPPLY VOLTAGE 

Make S I M P L I F I E D  VTVM GAIN CHECKS f r o m  2 n d  M i x e r  t h r o u g h  
1st L i m i t e r  s t a g e s  a s  s h o w n  i n  S T E P  2A.  

PROCEDURE I 

I-- 

C h e c k  p o w e r  c o n n e c t i o n s  a n d  c o n t i n u i t y  o f  s u p p l y  l e a d s ,  
a n d  c h e c k  f u s e  i n  p o w e r  s u p p l y .  I f  f ~ i s e  i s  b l o w n ,  
c h e c k  r e c e i v e r  f o r  s h o r t  c i r c u i t s .  

NO REGULATED 10-VOLTS 

LOW 1 S T  LIM READING 

LOW OSCI LLATORIMULTI- l C h e c k  a l i g n m e n t  o f  O s c i l l a t o r  ( R e f e r  t o  F r o n t  E n d  
PLIER READINGS A l i g n m e n t  P r o c e d u r e ) .  

I I 

C h e c k  t h e  1 2 - v o l t  s u p p l y .  T h e n  c h e c k  r e g u l a t o r  c ir-  
c u i t  ( S e e  T r o u b l e s h o o t i n g  P r o c e d u r e  f o r  P o w e r  S u p p l y ) .  

C h e c k  s u p p l y  v o l t a g e s  a n d  t h e n  c h e c k  o s c i l l a t o r  r e a d i n g  
a t  5 4 4 2 - 4  & 5  a s  s h o w n  i n  S T E P  2A.  

. C h e c k  v o l t a g e  r e a d i n g s  o f  1st O s c i l l a t o r / M u l t i p l i e r  1 
Q l  /Q2.  I 

I 0 C h e c k  a n t e n n a  c o n n e c t i o n s ,  c a b l e  a n d  r e l a y .  I 

LOW RECEIVER SENSITIVITY 

I C h e c k  1st a n d  2 n d  O s c i l l a t o r  i n , j e c t i o n  v o l t a g e .  I 

l C h e c k  c r y s t a l  Y1 .  

l C h e c k  F r o n t  E n d  A l i g l l m e n t  ( R e f e r  t o  R e c e i v e r  A l i g n m e n t  
P r o c e d u r e ) .  

l C h e c k  v o l t a g e  r e a d i n g s  o f  RF Anip, 1 s t  Al ixe r  a n d  HI I F  ~ Amp. 

) l Make S I M P L I F I E D  GAIN CHECKS ( S T E P  2 A ) .  1 
LOW AUDIO C h e c k  A u d i o  PA ( Q 4 1 0  & Q 4 1 1 )  v o l t a c e  r e a d i n g s  o n  

s c h e m a t i c  d i a g r a m .  

Make s i m p l i f i e d  g a i n  a n d  w a v e f o r m  c h e c k s  o f  a u d i o  a n d  
s q u e l c h  s t a g e s  ( S t e p s  2A a n d  2 0 ) .  

a Make u n s q u e l c h e d  v o l t a g e  r e a d i n g s  i n  A u d i o  s e c t i o n  
( R e f e r  t o  R e c e i v e r  S c h e m a t i c  D i n g r a m ) .  

C h e c k  v o l t a g e  r e a d i n g s  o n  C h a n n e l  G u a r d  b o a r d .  

HIGH DISTORTION AT LOW S e t  PA b i a s  a d j u s t  R 4 3  a s  s p e c i f i e d  u n d e r  S e r v i c e  
AUDIO LEVELS ( 5 0  MW) c h e c k s  i n  S T E P  1 o f  TEST PROCEDURES. 

IMPROPER SQUELCH OPERATION l C h e c k  v o l t a g e  r e a d i u g s  o f  S q u e l c h  c i r c u i t  ( R e f e r  t o  
R e c e i v e r  S c h e m a t i c  D i a g r a m ) .  

Make g a i n  a n d  w a v e f o r m  c h e c k s  o i  a u d i o  a n d  s q u e l c h  I s t a g e s  ( S t e p s  2A a n d  2 8 ) .  

DISCRIMINATOR IDLING TOO S e e  i f  d i s c r i m i n a t o r  a c r o  i s  i n  c e n t c r  o f  I F  b a n d p a s s .  
FAR OFF ZERO 

EQUIPMENT REQUIRED: 

1. RF V o l t m e t e r  ( S i m i l i a r  t o  B o o n t o n  M o d e l  I 
M i l l i v a c  T y p e  MV-18 C ) .  

2 .  S i g n a l  o n  r e c e i v e r  f r e q u e n c y  ( b e l o w  s a t u l  
C o r r e c t  f r e q u e n c y  c a n  b e  d e t e r m i n e d  b y  zc 
t h e  d i s c r i m i n a t o r .  U s e  1 , 0 0 0  H e r t z  s i g n ;  
3 . 3  kHz d e v i a t i o n  f o r  a u d i o  s t a g e .  

PROCEDURE 

1. A p p l y  p r o b e s  t o  i n p u t  o f  s t a g e  a n d  s y s t e n  
t i v e  ( - 1 0  VDC).  T a k e  v o l t a g e  r e a d i n g  ( E l  

2 .  Move p r o b e s  t o  i n p u t  o f  f o l l o w i n g  s t a g e  : 
s y s t e m  n e g a t i v e .  T a k e  r e a d i n g  ( E 2 ) .  

3 .  C o n v e r t  r e a d i n g s  b y  m e a n s  o f  t h e  i o l l o w i r  
m u l a :  

E 2  
V o l a t g e  R a t i o  = 

1 

4 .  C h e c k  r c s u l t s  w i t h  t y p i c a l  v o l t a g e  r a t i o :  
o n  d i a g r a m ,  



IP 3-VOLTAGE RATIO READINGS + 7406470MHZ 

MENT REQUIRED: 

RF V o l t m e t e r  ( S i m i l i a r  t o  R o o n t o n  M o d e l  91-CA o r  
M i l l i v a c  T y p e  MV-18 C ) .  

S i g n a l  o n  r e c e i v e r  f r e q u e n c y  ( b e l o w  s a t u r a t i o n ) .  
C o r r e c t  f r e q u e n c y  c a n  b e  d e t e r m i n e d  by  z e r o i n g  
t h e  d i s c r i m i n a t o r .  U s e  1 , 0 0 0  H e r t z  s i g n a l  w i t h  
3 . 3  kHz d e v i a t i o n  f o r  a u d i o  s t a g e .  

DURE 

Apply  p r o b e s  t o  i n p u t  o f  s t a g e  a n d  s y s t e m  n e g a -  
t l v e  ( - 1 0  VDC). T a k e  v o l t a g e  r e a d i n g  ( E l ) .  

Move p r o b e s  t o  i n p u t  o f  f o l l o w i n g  s t a g e  a n d  
s y s t e m  n e g a t i v e .  T a k e  r e a d i n g  ( E Z ) .  

C o n v e r t  r e a d i n g s  by  m e a n s  o f  t h c  l o l l o w i n g  l o r -  
muln:  

E2  
V o l a t g e  R a t i o  = - 

1 

Check  r e s u l t s  w i t h  t y p i c a l  v o l t a g e  r a t i o s  s h o w n  
o n  d i a g r a m .  

RF AMP IST MIXER 
Q I QI 

J441  

ANT 

IST OSC IST MULT(X4) MULT (X3) 
Q 2 Q I 

2 4 4 4  

t~ N T  

xrnL OP COM FREO-  

OPER FREU- I2  4 M H Z  
24  

J 4 4 2 - 4  

- 
L2 

- 

STEP 2A-SIMPLIFIED VTVM GAIN CHE( 

HELICAL 
RESONATOPS 

L 4 4  - L423 

L4 lO 
L412 

- 
a1 
OR C O M  

- 

EQUI PhlENT REQUI RE11 : 

L?" 
L4 l3  

- 
L5 

- 
- 

2 .  Signal G e n e r a t o r  ( m e a s u r e m e n t s  h1560 o r  e q u i v . )  

PRELIhlINARY STEPS : 

- 

1.  S e t  VOLUME c o n t r o l  f o r  4 . 1 8  v o l t s  a c r o s s  3 . 5 - o h m  
l o a d .  I f  t h i s  c a n n o t  b e  o b t a l n c d ,  s e t  t o  a p p r o x .  
70'5 o i  max.  rotation. 

2 .  S e t  SQUELCH c o n t r o l  f u l l y  r o u n t c r c l o c k w i s e .  

- 
T l i i ?  

- 

3 .  R c c e l v e r  s h o u l d  b e  p r o p e r l y  a l i g n e d .  

- 
T3/T4 

4 .  C o n n e c t  VTVM h e t w c e n  s y s t e m  n e g a t i v e  a n d  p o i n t s  
i n d i c a t e d  by  a r r o w  ( e x c e p t  f o r  1st MULT w h i c h  
r e f e r e n c e s  c h a s s i s  g r o u n d ) .  



IST MIXER 
QI 

HI IF  AMP 
Q I 

L---x3 *L-_ 
I C. 361 

I 2ND MIXER 
I Q 2 
I 

I IST LO IF 1 2ND LO IF 
I AMP I AMP 
I 03 I QI 

I I 1 

H C L ~ C A L  
TZ - RESOhATORS 

L414 - L423 

2 5  M V  
INJECTION 

VOLTAGE 

MULT (X3) MULT(X2) 2ND OSC 
Q 1 Q2 Q4 

T31T4 L 4 2 4  

X READING TAKEV WITH BASE OF ZND 
OSC SHORTED TO SYSTEM hlEGITlVE 

X X  REMOVE SHORT ON 2ND OSC 8 INCREASE 
INPUT SIGNAL LEVEL TO 4PPRDX IMV 

,442-1  TO OVERHIDE INJECTION VOLTAGE 

\ 

\ 

'-x. 

=IED VTVM GAIN CHECKS 

- - ~  .- -. ~- . 
~. -~ 

SIGNAL GLNEWATOR 
INPUT AT J 4 4 1  
MAINTAIN SETTING AT UNMODULATEO UNMODUL ATED UNMODULATED UUMODULPiT 
DISCRIMINATOR ZERO 

I N C H E l S E  GENERATOR lNCREASE SIGNAL INCREASE SIGNAL INCREASE SlGl 

PROCEDURE 
OUTPUT U N T I L  VTVM GENERATOR OUTPUT GENERATOR OUTPUT GENERAT09 0 L  
READING ON 1.5 V FROM ZERO UNTIL FROM ZERO UNTIL  FROM ZERO U 
SCALE DECREASES V T V M  READING DE- VTVM READING DE- VTVM READIN 
5y 5~ MV CREASES BY 5 % CREASES BY 5 %  CREASES BY 

0.8 VDC 0.25 VDC GENERATOR OUTPUT G E ~ E R A T O R  OUTPUT GENERATOR OUTPUT GENERATOR OL 
SHOULD BE aPPRoX SWLD BE nPPRox SHOULD BE APPROX SHOULD BE A F  

READING 20 MILLIVOLTS 600 MICROVOLTS 5 MICROVOLTS 0.3 MICRDVOI 

.surements Tr1560 o r  e q u i v . )  

r  4 . 1 8  v o l t s  a c r o s s  3.5-ohm 
be o b t a i n e d ,  s e t  t o  approx 

u l l y  c o u n t e r c l o c k w i s e .  

o p e r l y  a l i g n e d .  

system n c x a t i v e  and p o i n t s  
Kcept  f o r  1st MULT w h i c h  
3und). 

STEP 26-AUDIO & SQUELCH WAVEFO1 

EQUIPMENT REQUIRED: 

1. O s c i l l o s c o p e .  

2 .  S i g n a l  g e n e r a t o r  ( m e a s u r e m e n t s  M560 t o  e q u i v a l e  

PRELIMINARY STEPS: 

1. S e t  VOLUME c o n t r o l  f o r  4 . 1 8  v o l t s  a c r o s s  3 .5-oh  
l o a d .  I f  t h i s  c a n n o t  b e  o b t a i n e d ,  se t  t o  a p p r c  
70% o f  max. rotation. 

2 .  S e t  SQUELCH c o n t r o l  f u l l y  c o u n t e r c l o c k w i s e .  

3 .  R e c e i v e r  s h o u l d  be p r o p e r l y  a l i g n e d .  

4 .  C o n n e c t  o s c i l l o s c o p e  b e t w e e n  s y s t e m  n e g a t i v e  a r  
p o i n t s  i n d i c a t e d  b y  a r r o w .  



T LO IF 2ND LO IF I IST LIM 2ND L IM 3RD L I M  
AMP I AMP Q 2 Q3 Q 4 
Q 3 I QI 

I AUDIO Al 
I 0 6  

I 

I 

3 . 5 8  LOAD AT SPEAKER) 

JELCH WAVEFORMS -* 

UNMODULATED 

INCREASE SIGNAL 
GENERATOR OUTPUT 
FROM ZERO UNTIL 
VTVM READING DE- 
CREASES BY 5 %  

GENERATOR O L ~ ~ P U T  
SHOULD BE APPROX 
5 MICROVOLTS 

I I I I 1 I 

s n t s  M560 t o  e q u i v a l e n t ) .  R C -  1828 B 

I I I I I I 

UNMODULATED 

INCREASE SIGNAL 
GENERATOR DUTPUT 
FROM ZERO UNTIL  
V T V M  READING DE- 
CREASES B Y  5 %  

GENERATOR OUTPUT 
SHOULD BE APPROX 
0.3 MICROVOLTS 

0 . 5  MS/DI' 

5 0  MILLIVOLT 

0. I V P - I  

3 v o l t s  a c r o s s  3.5-ohm 
b t a i n e d ,  s e t  t o  a p p r o x .  

SCOPE SETTING 

c o u n t e r c l o c k w i s e .  

y a l i g n e d .  

en s y s t e m  n e g a t i v e  and 

l MICROVOLT 
uNMODULATED 

-0.6 VDC 

0 5  MSIDIV  

I VDLT/DIV 

2 V P-P 

HORIZONTAL 

V E R T I C A L  

P E A K - T O -  P E A K  V O L T A G E  

NO SIGNAL INPUT 

- 2 VDC 

0 5 MS/DIV 

1 VOLTIDIV  

1 4  V P - P  

STANDARD SIGNAL- I 

~ ~ $ ~ ~ ~ ~ ~ D A ~ y R ~ ~ ~ F R w f  
WITH 33KHZ DEVIIOKHZ W 01 

0.8 VAC 

0.5 MSIOIV 

2 VOLTSIDIV 

5.7 V P - P  (NOISE) 

0 5 M S I D I V  

I VOLTIDIV  

I V P - P  (NOISE1 

0 . 5  M Y D l V  

0 . 5  VOLTSIDIV 

3 V P-P  I N O l S E l  

STANDARD SIGNAL 

0.75 vAc 

STANDARD SIGNAL 

0.55 vAc 

STANDARD SIGNAL 

0.15 VAC 

STANDARD SIGNAL 

2.3 vAc 

STANDARD SIGNAL 

0.05 VAC 

STANDARD SIC 



; AUDIO/NOISE 1 
1 AMP I 
I Q5 I 

1 AUDIO AMP 1 AUDIO I 
1 Q6  DRIVER I 
I I Q7 I 

I 

AUDIO PA 
Q410/Q411 

/ / / \ I 
SIGNAL STANDARD SIGNAL STANDARD SIGNAL STANDARD SIGNAL STANDARD SIGNAL STANDARD SIGNAL STANDIRD SIGNOL STANDARD SIGNAL STANDARD SIGNAL STANDARD SIGNAL 

CONNECT V T V M  OR SCOPE 
ACROSS 3 . 5 n  LOAD BETWEEN 
J 4 4 2 - 7  AND J442-15  W I T H  
SPEAKER DISCONNECTED. 

TROUBLESHOOTING PROCEDURE 

IA C 

406-470 MHz RECEIVER 
MODELS 4 E R 4 2 E 1 0 - 3 3  & 4 E R 4 2 G 1 0 - 3 3  

I s s u e  3 9 

0.55 VAC 0.15 VAC 2.3 VAC 0.05 VAC 0.5 VAC 1.4 VAC 10 VAC 4.18 VAC 



IST MIXER 
A412 

R F AMP 
A410/A41 I 



(A426-910 ONLY) 



406-420 MHZ 450 -470 MHZ - 
A415 - I FREQ - A41P 
A416 - 2 FREQ - A415 
A417 - 4 FREQ - A42C 

-- - 
406 - 420 ksRf 470 MHZ 

A432-.I FREQ - A434 
A 4 3 3  -4 FREQ - A435 

2ND MIXER 
A424 



A 424 - 2ND MIXER BOARD - 

2ND OSC 2ND MIXER 
Q 4  Q 2  

IST LO IF AMP 
Q 3 

RII  JI P307 

TO J 4 4 2 - I  
SF24W~BK-EL 
MULT 2 

, Rev. 24)  



A421 A 4 2 2  
HI IF AMP -- 

C 

Q I 
L 

I-- 
-- - 

R 2 

SF24 W-0 

- - - - - -  

2 

-- - 
IUER TO RETAIN RAT 
IRMANCE, R E P L A C E -  PL 
;E PIRT SHOULD BE h 

dPONtNT HAVING THE /''A s F 2 4 w - 0  
ON THE PbRT5 LIST I -- 

M r-- O T I / T 2 A  - 

CROHENRlS UNLESS FOI 
WLLIHENRYS OR H. HEN1 

100 IOK 

3 SIGNAL IN WlTH SOL 
OUNTERCLOCKWISE (MI RII 
SQUELCH CON1 ROL F U  IK 
A ONE MILLIVOLT MOO - IUNSQUELCHED) AND 5 I 

1 
E :  
:HECK FOR PROPER OSC IST 'lJLT ' A415 /A420  S F 2 4 W - R  

IR ~ 4 1 2 .  MEASURE C. Q( Q2 
f LEAD). CURRENT WIT - - - - - - IST OSCILLATOR BOARD - - - 
OVED SHOULD BE 0. S F 2 4 W ~ O  
RENT WlTH FIRST O? 
PERLY, SHOULD BE I.. 

SE ARE ONLY PARTS PI TO J 4 4 2 - 4  
f SPLIT 4 0 6 - 4 2 0  MH SF24W-R-G 

MULT l 
1 SPLIT 4 5 0 - 4 7 0  Mk 
D S  TO BE TERMINATI FO 1 - - - - . -- 

NSIBLE C425-1  
UE OF A428-R47 IS I 
;T (SEE TEST SPEC I 

PL19E500881GI 

'T'J~ 

- C13 
TAP 

PL198204~LJG;;:  4 

P L 9 6 2 0 4 4 9 G 2 3 ~  
~ ~ ' 9 8 1 ' , 4 4 1 9 ~ 2 ~ , ~ - ~ ~  

_- -- 

O p h  
~ -- ~ . - - ~ !  



A412 

I--- IST MIXER- - 

N 2 4 W - R  USED IN SINGLE FRE 

---- 
FREQ. I r 

N O T E  THESE COMPONFNTS ARE 

PARTS MARKEL WITH * 8 X * .  
*USED ONLY I N  2 AND 4 FREQ UNITS 

% + U S E D  ONLY I N  SlPlGLE FREQ UNITS 

(190413090, Rev. 1) 

* USED ONLY FOR 4 FREO 
A 4 5 0 -  4 7 0  MHZ 

4 q 6 - 4 2 0  M H z  

DA USED IN SINGLE FREO ON-LY+ 

FREQ. 4 FREQ. 3 FREQ. 2 FREQ.1 FpPpp --p 
A A 

J 4  H 1'6 
+J5 

- -  

:I3 

C R 3  

! -- - - - - - - - - - - -p-pp 

! 
I 

I i 

(190413101, Rev. 3) 

~~~~ - ~ 

Clo- 
- 

0 0 1  T - - 



. . - 
I . - - - . 

-- H I  - - - 8  
4 E R 4 2 E I B  ; X 
4ER42E19 
4 E R 4 2 E 2 0  4ER42C2O 
4ER42E21 4ER42G21 

NOTE ! I 
HI 

4 E R 4 2 E 2 6  4ER42G26 4 ,- LO . . , -- 

4 E R 4 2 E 2 7  I 4 E R 4 2 G 2 7  4 H I  
4 E R 4 2 E 2 8  4 E R 4 2 G 2 8  I X X 
4 E R 4 2 E 2 9  4 E R 4 2 G 2 9  I -- 
4 E R 4 2 E 3 0  2 LO X - 
4ER42E31 2 HI -- X . . .. 
4 E R 4 2 E 3 2  4 E ~ 4 2 r 3 2  4 LO X 
4 E R 4 2 E 3 3  4ER42G33 4 H I  X L 4 3 0  

IUH 

.4 AND W 4 4 5  PRESENT ONLY I N  
S. RECEIVER 

I 1  PRESENT ONLY I N  N O N - U . H S  
.EIVER. 

ALL QESISTORS ARE 1/2 WATT UNLESS 
OTHCRWISE SPECIFIED AND RESISTOR 
VALLIES IN OHMS UNLESS FOLLOWED BY 
K= 1030 OHMS OR MEG = I 0 0 0  0 0 0  OHMS. 
CAP~CITOR VAWES IN PICOFILAADS (WLLL 
m MICRIMICROFARADS) UNLESS FOLUM~ED 
BY UF: MICROFARADS. INDUCTANCE VAWES 
IN MICROHENRYS UNLESS FOLLOWED BY 
MHz MLLIHENRYS OR H. HENRYS 

VOLTAGE READINGS 
VOLTAGE READINGS ARE TY'PICAL READINGS 
MEASURED TO SYSTEM NEGATIVE (J442-8)WITH 
TEST SET MODEL 4EX3Al0  OR A 2O.000 OHM- 
PER- VOLT METER. 

NOTE : 
TO CHECK FOR PROPER OPERATION OF IST 
MIXER 4412, MEASURE CL~RRENT IOV CIRCUIT 
(W-R LEAD), CURRENT WlTH FIRST OSC XTAL 
REMOVED SHOULD BE 0.6 TO O.BMA. 
CURRENT WlTH FIRST OSC OPERATING 
PROPERLY, SHOULD BE 1.2 TO 1.6 MA.  

r T Y E S E  ARE ONLY PARTS PRESENT ON A429.  
*LOW SPLIT 4 0 6 - 4 2 0  MHZ 

AHIGH SPLIT 4 5 0 - 4 7 0  MHz 

* L E A D S  TO BE TERMINATED AS SHORT AS 
P3SSIBLE . v'4LUE OF A428-R47 IS DETERMINED BY 
,EST (SEE TEST SPEC 19A1271823 

TYP. VOL 8 SO CONNECTION 

r----1 
1 VOLUME SOUELCH 1 

19A127136Gl 
HARNESS PRI 
IN MULTI FRI 
UNITS ONLY 

GND 

RECEIVER MUTE TB2-4 SF24-W-BR-R - 
(+IOV) 
ENCODE OUT TB2-6 SF24-W 

SQ. HI  

VOL. HI 26-J9 ~ ~ 2 4 - W - 0 ~ 0 ~ ~  

OSC BOARD - J5 FREQ. I L445,-,,L4 

FREQ 2 
ISr OSC BOARD-J3 FREO 3 

IST OSC. BOARD- J 6  L449, ,L4 
FREQ 4 L Y 

VOL ARM A426-JB SF24WBR.G 

+I2 v 

REG +IOV 

SYSTEM NEG 26-J3 1 2 2 0  0-W 1 

VOL/SQ. LO 2 6 4 7  S F Z + W - B K - B R ~  

A.F. OUT I J 4 4 2 - 7  # 20G-W 

A F  OUT 2 J442-15# 2 0  BK-W 

C.G. ON-OFF TB2-5 ~ ~ 2 4 -  W-BK-G--/ 

C O  S. FEED A426-J22 SF24-W-0-R J 

MON. LOCK 

XR411 ( 3 9 n 1 w I  



t C n 4 L C L U  4 E R 4 2 C 2 0  4 1 

4 E R 4 2 E 2 1  4ER42C21 4 
4 E R 4 2 E 2 2  4 E R 4 2 C 2 2  I 

I 4 E R 4 2 E 2 3  4ER42G23 I 
4 E R 4 2 E 2 4  2 LO I  d c ~ d l c 9 ~  NOTE l I 

NOTE 
1 W 4 4 4  AND W 4 4 5  PRESENT ONLY I N  

U H S RECEIVER 

W441 PRESENT ONLY I N  N O N - U  H S 
RECEIVER 

SERV CE PART SHOULD B E  MADE ONLY W l T H  

A C O M P O N E N T  HAVING THE S P E C I F I C A T I O N S  

ALL QESISTDRS ARE 1/2 W T T  UNLESS 
OTHCRWISE SPECIFIED AND RESISTOR 
VALLIES IN OHMS UNLESS FOLLDWED BY 
K= 1030 OHMS 6 MEG a 1 000 000 OHMS. 
c n w a ~ o ~  VAUJES IN ~ F A ~ A D S  IWL 
m MICROMICROFARADS) UKESS FOUMD 

IN MICROHENRVS UNLESS F O U O M D  BY 
MH: MLLIHENRYS OR H.HENRYS 

VOLTAGE READINGS 
VOLTAGE READINGS ARE TY'PICAL READINGS 
MEASURED TO SYSTEM NEGATIVE (J442-8)WlTH 
TEST SET MODEL 4EX3AIO OR A 20,000 OHM- 
PER- VOLT METER. 
S= NO SIGNAL IN WlTH SQUELCH CONTROL FULLY 

COUNTERCLOCKWISE ( M A W M  SQUELCH) 
US=SQUELCH CONTROL FULLY CLOCKWISE WlTM 

A ONE MILLIVOLT MOMILATED SIGNAL 
(UNSQUELCHED) AND 5 WATT AUDIO WTPUT.  

NOTE : 
TO CHECK FOR PROPER OPERATION OF IST 
MIXER 8412, MEASURE CURRENT IOV CIRCUIT 
IW-R LEAD). CURRENT WlTH FIRST OSC XTAL - -  

REMOVED SHOULD BE 0.6 TO 0 . 8 ~ ~ .  
CURRENT WlTH FIRST OSC OPERATING 
PROPERLY, SHOULD BE 1.2 TO 1.6 MA. 

-THESE ARE ONLY PARTS PRESENT ON A 4 2 9  
.LOW SPLIT 4 0 6 - 4 2 0  MHz 

AHIGH SPLIT 4 5 0 - 4 7 0  MHz 
* L E A D S  TO BE TERMINATED AS SHORT AS 

PSSSIBLE 
DL'4LUE OF A428-R47 IS DETERMINED BY 

;EST (SEE TEST SPEC 19A127182) 

TYP VOL 8 SO CONNECTION 

r-----1 
I VOLUME SQUELCH I 

GND. 

RECEIVER MU 
(+IOV) 
ENCODE OUT 

SQ. H I  

VOL. HI 

FREQ I 

FREQ 2 

FREQ 3 

FREQ 4 

VOL ARM 

+I2 v 
REG +IOV 

SYSTEM NEG 

VOL/SQ. L O  

A F  OUT I 

A F  O U T 2  

C G. ON-OFF 

C O S  F E E D  

MON LOCK 

IST OSC. BOARD-J6 - + 

A426-J8 SF29WBRG --/ 

2 6 - J 3  # 2 0  0-W 2 
26-J17 S F 2 4 W B K - P i 3 1  

J 4 4 2 - 7  # 2 0 G - W  

J 4 4 2 - 1 5 # 2 0  BfiW 2 

TB2-5 ~ ~ 2 4 - W - B K - G ~  

A426-J22 S F 2 4 - W - M J  

A426-J21 SF~~-W-R-BL--/ 

SCHEMATIC DlAG RAM 
A n G - A 7 n  MHz RBf'BTVFR 

-- 
' S Y M  I 1 REV. / 



2WD LO IF AMP 
Q I 

IST LIMITER 
Q 2  

2ND LIMITER 
Q 3  

METERING JACK I 

MULTIPLIER i 

2 N O  IF AMP 

IST L IMITER 

MULTIPLIER I  

AF  OUT 1 

SYSTEM NEG 

DISCRIMINATOR 

REG +lOV 

A F  OUT 2 

G N  D 

C 4 2 7 - 2  W-BK-EL 

A 4 2 6 - J 5  SF24-W-BR 

A 4 2 6 -  J 6  SF24-W-0-G 

A 4 1 5 - A 4 2 0  J 6  
A 4 3 2 - & 4 3 5  J 6  

TO J 4 4 3 - 2  S F 2 4 - W - B R - R  - 
TO A428-J5  SF24-W-BR-R - 

TO J 4 4 3 - 1 8  S F 2 4 -  W-BK-G - 



A 4 2 6  - -  I. F AUDIO Et SQUELCH BOARD - 
3RD LIMITER T DISC AUDIO/NOISE AMP NOISE 

I Q 4  Q5  QE 

- 
TONE AMPS 

QI-Q4 

RIB 
6 .2K  



NOISE AMP D. C. AMP 
Q9-QIO 

------C--~ 
Q8 

R 4  6 R 5 7  
I OK 

4.3K 
R 5 2  --C55 

R51 6 . 8 K  8 V S  
/, 15UF 

IOK .3VUS.  
C 3 5  R 5 5  - 2 V S  C .25 V 5. 
.047p' CR6 IOK . 7 5 % u s  

R T 2  
I OK 

R 7 0  E O V S  l6OK .PVUS. 
C 3 7  

R 6 6  
R 5 8  

4 .7K 1 8 0  
C 3 2  

& a 

R 8 4  
2  OK 

P314 P315 P316 P317 P 3 2 0  P321  

TO A 4 2 8  - J I  TO J 4 4 3 - 4  T O  T 8 2 - 4  
TO J 4 4 3 - 1 0  TO A 4 2 8 - J 6  

S F 2 4 - W - 0 - B L  S F 2 4 - W - B K - R  SF24-W-BR-R 
SF24-W-BR-G S F 2 4 - W - R - G  

DECODER IN- SO HI RECEIVER MUTE 
V O L  A R M  TONE REJECT 

PUT ( t 1 0 V l  

/ / / \ 

CHANNEL GUARD 
A428 ENCODER DECODER - - - - - 

-A429 TONE REJECT FILTER SEL ECTIVE AMP/OSC EMITTE 

7 
K 

R 4 0  R 4 2  
RZO R 2 3  I 9  6 K  130K 
2 7 K  2 2 K  
wrv ."-"A" 

CIO C 12 

(19R621252, Rev. 24) 



:TIVE AMP/OSC EMITTER FOLLOWER TONE AMPS 
Q5-Q6 Q7 Q8- Q9 

R 4 5  T-T%41b 3 . 3 ~ f  j P328 TO TB2-4 
+ - m w 7  

RECEIVER MU- 

P329 TO TB2-2 
V F G  

REG + l o \  

TO A426- 
F30 S F 2 4 - W - I  

TONE REJECT 

H 4 I p33~~  TB2-5 C 

TO X F L I - 3  -- -- 
J3'1 p 3 3 4  : ~ 2 ~ ~ ~ ~ {  

B L  , , .-- I S F 2 4 - W  
ENCODE OL 

\ 



UDlO DRIVER I I? A. 
Q 7  1/4W I Q410/Q411 

R 7 7  

I TO 

S F 2 4  W R ~ O  GREEN 

I 

--- 
RC. AMP 

QIO 
-- 

SQ CONTROL 

A ENCODE OUT 

FLI 
I 

NETWORK 
. I 9 8 2 0 5 2 8 0  1 

SCHEMATIC DIAGRAM 
406-470 MHz RECEIVER 

MODELS 4ER42E10-33 & 4ER42GlO-33 

Issue 6 13 



PARTS LIST 

LBI-4021E 

406-470 YHz RECEIVERS 
4ER42E10-33, 4ER42G10-33 

SYMBOL 

11410' 
and 
~ 4 l l r  

Cl 
s.nd 
C2 

C3 

C4 
thru 
C6 

L1 
and 
L2 

L3 
thru 
LS 

Ql 

R1 
and 
R2 

A4lO* 
and 
A411* 

C1 

C2 

C3 

C4 

C5 

C6 

C7 

C8 

El 

L1 

LZ 

L3 

Ql 

GE PART NO. 

5496218P245 

5493392P5 

549339ZP107 

19B209420Pl 

19A116632Pl 

lYA116154Pl 

3R152P101K 

5493392P107 

7484398P3 

5493392P7 

5493392P107 

5496218P245 

5491601P124 

7484389Pl 

5491601P122 

198209055Pl 

198209420Pl 

19A127429Pl 

19A127429P2 

19A116154P1 

DESCRIPTION 

- - - - - - - - - -  RESISTORS - - - - - - - - 
Composition: 100 ohms ?lo%, 1/4 r. 

Composition: 47 ohms ?lo%, 1/4 w. 

FIRST MlXER ASSEMBLY 
19C311974Gl 

- - - - - - - - - CAPAClTORS - - - - - - - - - 
Ceramic disc: 18 pf ?lo%, 500 VDCW, temp 
coef -150 PPY. 

(Part of L3). 

Ceramic disc: 27 pf t58, 500 W W ,  temp 
coef -80 PPM. 

Polyester: 0.01 pf ?ZO%. 50 V m .  

Ceramic, stand-off: .001 pf +loo%-08, 500 VDCW; 
sim to Allen-Bradley Type SSSA. 

Polyester: 0.01 uf ?2O%, 50 VWW. 

Ceramic, feed-thru: ,001 pi +loo%-08, 500 YDCW; 
aim to Allen Bradley Type FA5C. 

(Part of L3). 

- - - - - - - - - -  TEWlNALS - - - - - - - - . 
Terminal, feed-thru. 

- - - - - - - - - - INWCI'ORS - - - - - - - - - 
Choke. 

(Part of L3). 

Coil assembly, includee: 

Ceremic disc: 27 pf +58, 500 YEW, temp 
coef -80 PPY. 

Ceramic: 3.3 pf 258, 100 Vrcw; temp coef 
0 PPY. Added to 19E500881G1, G3 by REV d ,  
Added to 19E500881GZ. OP by REV K. 

Coil, RF: 1 ph +lo%, 0.74 ohms rc res mar; 
sim to Jeffers 4426-6. 

Tuning slug. 

- - - - - - - - - TRANSISTORS - - - - - - - - - 
N Channel, fxeld effect. 

- - - - - - - - - -  RESISTORS - - - - - - - - 
Composition: 3000 ohms *5%, 1/4 w. 

Composition: 100 ohms t108, 1/4 w. 

MULTIPLIER BOARD ASSEMBLY 

A413 A414 198216360G1 198216360G2 

- - - - - - - - - CAPACITORS - - - - - - - - -. 

Ceramic disc: 330 pf +lo%, 1000 YDCW: sim to 
RMC Type JF Dlscap. 

(Part Of Tl). 

(Part of ~ 2 ) .  

Ceramic disc: 220 pf +lo%, 500 VDZW, temp coef 
-3300 PPM. 

(Part of T3). 

(Part of T4). 

(Part Of T3). 

(Part of T4). 

Ceramic disc: 470 pf t20% 1000 m w .  sim to 
RHc Type SF Discap. ~eleted by REV F: 

Ceramic disc: 220 pf +lo$. 500 v m ,  teW coef 
-3300 PPU. 

Ceramic disc: 18 pf *%, 500 VKW, temp 
coef -80 PPU. 

SYMBOL 

R1 
and 
R2 

R3 

A412 

C1 

CZ 

C3 

C4 

C5 

C6 

C7 

C8 

El 
and 
EZ 

L1 

L2 

L3 

C2 

C8* 

L2 

Ql 

R1 

RZ 
and 
R3 

A413 
and 
A414 

C1 

CZ 

c3 

C4 

C5 

C6 

C7 

C8 

C9- 

C1O 

Cil 

SYMBOL 

C12 
and 
C13 

C14 

C15* 

L1 

LZ 

L3 

L4 

Ql* 

92 

R1 

R2 

R3 

R4 

R5 

R6 

R7' 

T1 
and 
TZ 

C2 

C3 

L1 

L4 

T3 
and 
T4 

C5 

C6* 

C7 

C8* 

DESCRIPTION 

RP AMPLIFIER 
lBC317950Gl 

- - - - - - - - - CAPACITORS - - - - - - - - - 
Ceramic disc: 18 pf ?58, 500 YDCI, temp 
coef -80 PPY. 

Ceramic, feed-thru: 220 pf +lo08 -08, 500 VDCW: 
sim to Allen-Bradley Type FA5C. 

Ceramic, stnnd-off: ,001 pf +loo%-08, 500 VDCl; 
nim to Allen-Bradley Type SSSA. 

- - - - - - - - - -  INUICI'ORS - - - - - - - - 
Coil, RP: 0.10 ph i58, 0.08 ohms DC res m x ;  
sim to Jefferh 4416-15. 

Torridal core. 

- - - - - - - - - TRANSISTORS - - - - - - - - - 
N Channel, field effect. 

- - - - - - - - - -  RESISTORS - - - - - - - - 
Composition: 100 ohms ?lo%, 1/4 s. 

In REV P and earlier: 

RF AMPLIFIER 
A410 19C311975Gl (406-420 MHz) 
A411 19~311975~2 (450-470 mz) 

- - - - - - - - - CAPACITORS - - - - - - - - - 
Ceramic, stand-off: .001 pf +loo%-08, 500 m w ;  
sim to Allen-Bradley Type SS5A. 

Silver mice: 250 pf 5108, 500 YDCW; sim to 
Underwood Type JlHP. 

Ceramic, feed-thru: ,001 pf +loo%-08, 500 YDCW; 
sin to Allen Bradley Type FA5C. 

Ceramic, stand-off: .001 pf +loo%-08, 500 YDCW: 
sim to Allen-Bradley Type SS5A. 

Ceramic disc: 18 pf t58, 500 YDCw, temp 
coef -80 PPM. 

Phenolic: 1.8 pf ?58, 500 YDCW. 

Variable 1.5-7 pf, temp coef 0 PPM; sim to 
Erie Style 503. 

Phenolic: 1.2 pf t58, 500 YEW. 

- - - - - - - - - -  TERMINALS - - - - - - - - - 
Terminal; sim to Electrical Industries  AS- 
4OW-RU. 

- - - - - - - - - -  INWCTORS - - - - - - - - 
Coil, RF: 0.10 ~lh f58, 0.08 ohms a: res mar: 
sim to Jeffers 4416-15. 

Coil. 

Coil. 

- - - - - - - - - TRANSISTORS - - - - - - - - 
N Channel, field effect. 

GE PART NO. 

3R152P101K 

3R152P470K 

5496218P312 

5496218P249 

198209243Pl 

5493392P107 

198209243Pl 

5493392P7 

19B209055P8 

19A127430Gl 

198216440Gl 

5496218P249 

19A116114P12 

198209420P113 

5491798P8 

19A116154Pl 

3R152P302.l 

3R152P101K 

5494481P106 

5496372P149 

5494481P107 

5496372P149 

5496218P245 

GE PART 1 

5494481P107 

5496218P548 

5494481P7 

19B209420Pl 

19A11532911 

19A116059Pl 

19A115991Pl 

3R152P101K 

3R15ZP181J 

3R152P100K 

3R152P471K 

3R152P680J 

3R152P273K 

3R152P100K 

5496218P350 

5496218P248 

198216373P5 

19B209420Pl 

5491798P7 

5496218P439 

549621tiP237 

5496218P436 

5496218P437 

5496218P750 

549621RP246 

5496218P74L 

5496218P74f 
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SYMBOL 

R1 
t hr" 
R4 

R9 
thru 
R8 

~9 

R10 

R11 
and 
R12 

R13 

R14 

R15 

R17 
and 
R18 

RZO 

RT5 
thru 
RT8 

FX9 

T 7  
and 
T 8  

C40 

C41 

L5 

xY1 
thr" 
xY4 

Y1 
thr" 
Y4 

Y1 
thr" 
Y4 

A421 

C1 

C2- 

C3 

C4 

C5 
and 
C6 

SYMBOL 

,a. 

R 1 

R2 

R3 

R4 

R5 

R6 

T1 

A422 

FL7 

R10 

a11 

A424 

C2 

C3 

C7 
and 
C8 

C9 

C10 

C12 

C14 

C15 

C16 

C17 

C18 

C19 

C20 

C23 

C24 
and 
C25 

J 1 

L1 
thr" 
L3 

P1 

P2 

SYMBOL 

9 2  

9 3  

94 

R1 

R2 
and 

R3 

R4 

R5 

R6 

R7 

R8 

R9 

R10 

R11 

T 2  

C23 

YZ 

A426 

C1 

C2 

C3 

C4 

C5 
and 
C6 

C7 

C8 

C9 
and 
C10 

Cl1 

C12 

C13 

C14 

GE PART NO. 

3R152P562.l 

3R152P104K 

3R152P153.J 

3R152P101K 

3R152P102.l 

3Rl52P151J 

3R152P103J 

3R152P101K 

3R152P103K 

3R152P270K 

198209284P7 

198209284P8 

5496218P253 

5496218P251 

19A121728Pl 

198206576P6 

198206576P7 

19A116655P19 

7489162P21 

5490008P21 

5496218P650 

5494481Pll 

198209243P5 

GE PART NO. 

19A115328Pl 

3R152P301J 

3R152P101K 

3R152P302.l 

3R152P682.l 

3Rl52P101K 

3R152P301J 

19821637201 

19C30435801 

3R152P51Zl 

3R152P332K 

19A116080P7 

5494481P112 

19A116080P5 

5496219P369 

1911116080P7 

5496219P369 

549621YP471 

7491395P109 

lYA11608OP5 

19A11608OPl 

5490008P25 

5490008P19 

5490008P1 

5496219P43 

4033513P4 

19C31118103 

4029840P2 

4029840P1 

GI 

1911 

19A 

19A 

3R7 

3R7 

3R1 

3R1 

3R7 

3R7 

3R7 

3R7 

3R7 

3R7 

549 

549 

19.6 

541 

541 

54s 

54s 

541 

191 

19P 

541 

549 

541 

191 

191 

DESCRIPTION 

- - - . - - - - - RESISTORS - - - - - - - - - 
Composition: 5600 ohms +5%, 1/4 w. 

Composition: 0.1 megohm +lo%. 1/4 w .  

Composition: 15,000 ohms 258, 1/4 w. 

Composition: 100 ohms ?lo%, 1/4 w .  

Composition: 1000 ohms 258, 1/4 r. 

Composition: 150 ohms 25%. 1/4 w .  

Composition: 10,000 ohms ?5%, 1/4 w. 

Composition: 100 ohms ?lo%, 1/4 w .  

Composition: 10,000 ohms ?lo%, 1/4 w .  

Composition: 27 ohms ?lo%, 1/4 w. 

- - - - - -  - - - THERMISTORS - - - - - - - - 
Disc: 6 2  ohms rea nominal at 25'C, color 
code violet. 

Disc: 945 ohms res nominal at 25'C, color 
code gray. 

- - - - - - - - - T W S F O ~ ~ S  - - - - - - - 
COIL ASSEMBLY 

T 7  19820495001 
TB 19820495002 

- - - - - - - - - CWACITORS - - - - - - - - 
Ceramic disc: 39 pf ?5%, 500 m W ,  temp coef 
-80 PPM. 

Ceramic disc: 33 pf i5%, 500 Y E W ,  temp coef 
-80 PPM. 

. - - - - - - - - -  INWCTORS - - - - - - - - - 
Coil. Includes tuning slug 5491798P5. 

- - - - - - - - - - S O C U T S  - - - - - - - - - 
Refer to Mechanical Parts (RC-1823). 

- - - - - - - - - -  CRYSTALS - - - - - - - - 
Yhen reordering give GE Part No. and specify 
exact freq needed. 

Crystal freq = (OF -12.4 M z )  t 24. 

Quartz: freq range 15175.000 to 17925.000 mz, 
temp range -30'~ to +85*C. (405-420 m z )  

Wertz: freq range 17925.001 to 20685.000 KHz, 
temp range -30DC to +85'C. (450-470 mz) 

IF AMPLIFIER ASSEMBLY 
19821635601 

- - - - . - - - - CAPACITORS - - - - - - - - - 

Ceramio disc: 1000 pf c208, 1000 Y E W ;  sim to 
RYC Type JF Discap. 

Silver mica: 56 pf t5%, 500 VDCW; stm to 
Electro Motive Type DM-15. 

In 19E50088101 03 of REV H and earlier: 
In 1 9 ~ 5 0 0 8 8 1 ~ 2 :  G4 of REV J and earlier: 

Silver mica: 56 pf +5%, 500 Y E W :  sim to 
Electro Motive Type DM-15. 

Ceramic disc: 30 pt ?58, 500 YEW, temp 
coef -470 PPM. 

Ceramic disc: 1000 pf k20P. 1000 m w ;  sim to 
RMC Type J F  Dlscap. 

Polyester: 0.047 vf t2OF. 50 VDCW. 

DESCRIPTION 

- - - - - - - - - -  TRANSISTORS - - - - - - - - 
Silicon, NPN. 

- - - - - - - - - -  RESISTORS - - - - - - - - 
Composition: 300 ohms +58, 1/4 w. 

Composition: 100 ohms %lo%, 1/4 w. 

Composition: 3000 ohms 255, 1/4 w. 

Composition: 6800 ohms ?5%, 1/4 w. 

Composition: 100 ohms 2108, 1/4 w. 

Composition: 300 ohms ?58, 114 w. 

- - - - - - - - - TRANSFCRYERS - - - - - - - - 
Coil assembly. Includes tuning slug 5491798P7. 

CRYSTAL FILTER ASSEMBLY 
19820461608 

- - - - - - - - - -  p I LTER S - - - - - - - - - - 
Bendpass filter. 

- - - - - - - - - - RESISTORS - - - - - - - - - 
Composition: 5100 ohms 258, 1/4 w. 

Composition: 3300 ohms flog, 1/4 w. 

SECOND MIXFR ASSEMBLY 
19821611903 

- - - - - - - - - CAPACITaRS - - - - - - - - - 
Polyester: 0.1 pf 2208, 50 m w .  

Ceramic disc: 1000 pi ?lo%, 1000 m W ;  sim to 
RMC Type JF Discap. 

Polyester: 0.047 pf 2208, 50 YEW. 

Ceramic disc: 180 pf ?5%, 500 VDCW, temp coef 
-150 PPY. 

Polyester: 0.1 pf k208, 50 YEW. 

Ceramic disc: 180 pf 25%, 500 m w ,  temp coef 
-150 PPM. 

Ceramic disc: 220 pf ?5%, 500 VDCW, temp coef 
-220 PPY. 

Ceramic disc: 1000 pf 2105, 500 VDCW; sim to 
RMC Type JL. 

Polyester: 0.047 pf +208, 50 VDCW. 

Polyester: 0.01 vf 2208, 50 m w .  

Silver mica: 82 pf 258, 500 m W ;  sim tc 
Electro Motlve Type DM-15. 

Sllver mica: 47 pf ?5%, 500 Y E W :  sim to 
Electro Motive Type DM-15. 

Silver mica: 5 pf k0.58, 500 V K W :  sim to 
Electro motive ~ y p e  DM-15. 

(Part of TZ). 

Ceramic disc: 13 pf i5%, 500 VDCW, temp coef 
0 PPM. 

- - - - - -  - JACKS AND RECEPTACLES - - - - - - 
Contact, electrical; sim to &ad Chain Le3-3. 

- - - - - - - - - - l ~ m ~ ~ m s  - - - - - - - - - 
Coll assembly. 

- - - - - - - - - . - PLUGS - - - - - - - . - - 
Contact, rlratriaal: slm to ~ m p  42827-2. 

Contact. electrical: sim to Amp 41854. 

C16 54s 

C17 I91 

C18 541 L 
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SYMBOL 

9 2  

93 

94 

R1 
and 
R2 

R3 

R4 

R5 

R6 

R7 

R8 

R9 

R10 

R11 

T2 

C23 

Y2 

A426 

C1 

C2 

C3 

C4 

C5 
and 
C6 

C7 

C8 

C9 
and 
C10 

C11 

C12 

C13 

C14 
and 
C15 

C16 

C17 

Cl8 

GE PART NO. 

19A115245Pl 

19A115123Pl 

19A115245Pl 

3R77P103K 

3R77P51Z-J 

3R152P333K 

3R152P103J 

3R77P332K 

3R77P123K 

3R77P622J 

3R77P30Z-J 

3R77PZOZ.J 

3R77P201J 

5496218P258 

5491798P3 

19A110398Pl 

5494481P111 

5496219P117 

5494481P111 

5496219P717 

54944811111 

19A116080P5 

19A116656P180Jl 

5490008P37 

5496219P656 

5494481P108 

19A115680P107 

19A115683P104 

5494481P112 

19A116OXOP7 

5494481PloX 

SYMBOL 

C19 
and 
C20 

CZl* 

C22 

C23 

C24t 

C25 

C26. 

C27* 

C28* 

C29* 

C30 

C31 

C32 

C33 

C34 

C35 

C36* 

C37* 

C38. 

C39 

C401 

C41 

C42* 

C43. 

C49* 

C50* 

C51* 

DESCRIPTION 

- - - - - - - - - .  TRANSISTORS - - - - - - - - 
Silicon, NPN. 

Slllcan, NPN: sin to Type 232712. 

Silicon, NPN. 

- - - - - - - - - -  RESlSTORS - - - - - - - - - 
Composition: 10,000 ohms +lo%, 1/2 r. 

Compoaltion: 5100 ohms +5%, 1.2 r. 

Composition: 33,000 ohms ?lo%, 1/4 r. 

Composition: 10,000 ohms f5%, 1/4 r. 

composition: 3300 ohms *lo%, 1/2 s. 

Composition: 12,000 ohms *lo%, 112 w. 

Composition: 6200 ohms f5%, 1/2 s. 

Composit~on: 3000 ohms f5%, li2 w. 

Composition: 2000 ohms f5%, 1/2 v.  

Composition: 200 ohms +5%, 1/2 w. 

- - - - - - - - - TRANSFORYERS - - - - - - - - 
COIL ASSEMBLY 
I98216120G2 

- - - - - - - - - CAPAClTORS - - - - - - - - - 
Ceramic dlsc: 62 pf f5%, 500 Y E W ,  temp 
coef -80 PPY. 

Tuning slug. 

- - - - - - - - - -  CRYSTALS - - - - - - - - - - 
Wartz: freq 11945.00 IMz, temp range -30°C 
to +7S°C. 

IF AUDIO AND S W E L C H  BOARD 
19D41312963 

- - - - - - - - - CAPACITORS - - - - - - - - - 
Ceramlc disc: 1000 pf t2O%, 1000 Y E W :  sin to 
RYC Type J F  Discap. 

Ceramic disc: 47 pf *lo%, 500 Y E W ,  temp coef 
-750 PPM. 

Ceramic disc: 1000 pf +20%, 1000 Y E W :  sin to 
RYC Type JF Discap. 

Cersimic disc: 4 7  pf ?lo%, 500 Y E W ,  temp coef 
-750 PPM. 

Ceramic dise: 1000 pf ?20%, 1000 VDCW: sim to 
RMC Type JF Discap. 

Polyester: 0.047 pf +20%, 50 YEW. 

Ceramic disc: 180 pf f5%, 500 YEW, temp coef 
-150 PPM. 

Silver mlca: 270 pf *5%, 500 Y E W :  sin to 
Electro Motive Type DM-15. 

Ceramic disc: 51 pf f5%, 500 Y E W ,  temp coef 
-470 PPY. 

Ceramic disc: 470 pf ?lo%, 1000 YDCW: slm to 
RMC Type JF Discap. 

Electrolytic: 100 pf +150% -10%. 15 Y E W ;  sim 
to Mallory Type TT. 

Electrolytic: 50 pf +150% -lo%, 25 Y E W ;  sim 
to Mallory Type TT. 

Ceramic disc: 1000 pf i10'L. 1000 Y E W :  slm to 
RMC Type JF Discap. 

Polyester: 0.1 pf +20%, 50 YEW. 

Crramlc disc: 470 pi +lo%. 1000 Y E W :  sin to 
RMC Type J F  Discap. 

SYMBOL 

C52* 

C53. 
and 
C54. 

C55* 

CR1 
and 
CR2 

CR3* 
and 
CR4 

CR5 
and 
CR6 

CR7* 

CR8* 

J1 
thru 
522 

L1 

LZ 

L3 

91 
thru 
96 

9 7  

9 8  

99 

qlo* 

R1 

RZ 

R3 

R4 

R5 

R6 

R7 

R8 

R9 

R10 

R11 

R12 

GE PART NO. 

19A116080P5 

19A116080P3 

198209243Pl 

19A116080P108 

1911116080P107 

198209243P106 

5496267P6 

19A116080P109 

5496267P28 

198209243P14 

5496267P2 

5496267F6 

5496267P229 

5496267P17 

19A116080P8 

19A116080P102 

19A116080P7 

19A11608OP9 

4029003P207 

19A116080P5 

19A116080PY 

198209243P7 

5496267P28 

5496267P17 

5496267P10 

5496267P14 

19A116080Pl 

5496267P28 

198209243P117 

5490008P129 

198209243P4 

5496267P213 

5496267P9 

19A116080P7 

5494481P127 

GI 

19, 

54! 

54! 

19. 

19. 

40: 

19. 

19. 

19. 

40: 

19 

19 

19 

19. 

19 

19 

19. 

19 

19. 

3R 

3R 

3R 

3R 

3R 

3R 

3R 

3R 

3R 

3R 

3R 

3R 

DESCRIPTION 

Polyester: 0.047 pf 5208, 50 V E W .  

Polyester: 0.022 pf ?20%. 50 VDCW. 

Earlier than REV A: 

Polyester: 0.01 pf ?20%, 50 VDCW. 

Polyester: 0.15 pf +lo%, 50 VDCW. 

Polyester: 0.1 uf +lo%, 50 VDCW. 

Polyester: 0.068 pf ?lo%, 50 YEW. Deleted 
by REV A. 

Tantalum: 33 pf f20%, 10 V E W ;  eim to Sprague 
Type 150D. 

Polyester: 0.22 wf +lo%, 50 VDCW. 

In REV E and earlier: 

Tantalum: 0.47 pf +20%, 35 Y E W :  elm to 
Sprague Type 150D. 

Earlier than REV A: 

Polyester: 0.33 wf f20%, 250 W W .  

Tantalum: 4 7  wf +20%, 6 W W ;  sin to Sprague 
TYpe 150D. 

Earller than REV C: 

Tantalum: 33 pf +20%, 10 YDCPI; sin to Sprague 
TYpe 150D. 

Tantalum: 0.68 pf flO%. 35 YDCPI; sin to 
Sprague Type 150D. Deleted by REV A. 

Tantalum: 1.0 wf *lo%, 35 Y E W ;  sin to Sprague 
Type 150D. Deleted by REV A. 

Polyester: 0.15 pf +20%, 50 VDCW. 

Polyester: 0.015 pf *lo%, 50 YEW. 

Polyester: 0.1 pf fZO%, 50 YEW. 

Polyester: 0.22 pf f208. 50 VDCW. 

Silver mica: 1830 pf +2%, 500 Y E W :  sin to 
Electlo Motive Type DY-20. 

Polyester: 0.047 wf +20%, 50 VDCW. 

Polyester: 0.22 pf fZO%, 50 YEW. 

Earlier than REV C: 

~olyester: 0.1 wf +ZO%, 50 VDCw. 

Tantalum: 0.47 wf +20%, 35 VDCW: sin to 
Sprague Type 150D. 

Earlier than REV A: 

Tantalum: 1.0 pf ?20%, 35 VDCW; sin to 
Sprague Type 150D. 

Tantalum: 22 pf +20%, 15 Y E W :  sin to 
Sprague TYpe 150D. Deleted by REV C. 

Eallicr than REV A: 

Tantalum: 15 wf kZO%, 20 W W ;  sin to Sprague 
Type 150D. 

Polyester: 0.01 wf f2O%, 50 Y E W .  

Tantalum: 0.47 pf f20%. 35 YDCW; sim to 
Sprague Type 15OD. 

Earlier than REV A: 

Polyester: 0.22 pf +lo%, 50 YEW. 

Silver mlca: 120 pf +lo%, 500 Y E W :  slm to 
Electro Motive Type DY-15. 

Polyester: 0.033 wf ?20%, 50 Y E W .  Deleted 
by REV A. 

Tantalum: 2.2 pf +lo%, 20 Y E W :  sin to Sprague 
TYpe 150D. Deleted by REV A. 

Tantalum: 3.3 pf +ZO%, 15 Y E W ;  sin to Sprague 
TYpe 150D. Added by REV A. Deleted by REV C. 

Polyester: 0.1 pf +20%, 50 W W .  Added by 
REV A. 

Ceramic disc: 2700 pf fZOX, 1000 Y E W :  sim lo 
RMC Type JF Discap. Added by REV A. 

R13 3R 

R14 3R 

R15 3R 

R16 3R 

R17 3R 

R18 3R 

R20 3R 

R21 3R 

R22 



SYMBOL 

C19 
and 
C20 

Cll* 

C22 

C23 

C24* 

C25 

C26* 

C27* 

C28* 

C29* 

C30 

C31 

C32 

C33 

C34 

C35 

C36* 

C37* 

C38* 

C39 

C40* 

C41 

C42* 

C43* 

C49* 

CSO* 

C51* 

SYMBOL 

C52t 

C53* 
and 
C54* 

C55r 

CR1 
and 
CRZ 

CR3* 
and 
CR4* 

CR5 
and 
CR6 

CR7* 

CRB* 

51 
thr" 
522 

L1 

L 2  

L3 

Ql 
thr" 
96 

97 

9 8  

99 

QlO* 

R1 

R2 

R3 

R4 

R5 

R6 

R7 

R8 

R9 

R10 

R11 

R12 

R13 

R14 

R15 

R16 

R17 

R18 
and 
R19 

R20 

R21 
and 
R22 

GE PART NO. 

19A116080P5 

19A116080P3 

198209243Pl 

19A116080P108 

19A116080P107 

198209243P106 

5496267P6 

19A116080P109 

5496267P28 

198209243P14 

5496267P2 

5496267F6 

54962671229 

5496267P17 

19A116080P8 

19A116080P102 

19A116080P7 

19A116080P9 

4029003P207 

19A116080P5 

19A116080P9 

198209243P7 

5496267P28 

5496267P17 

5496267PlO 

5496267P14 

19A116080P1 

5496267P28 

198209243P117 

5490008P129 

198209243P4 

5496267P213 

5496267P9 

19A116080P7 

5494481P127 

DESCRIPTION 

Polyester: 0.047 pf FZO%, 50 YDCW. 

Polyester: 0.022 pf 2208, 50 YDCW. 

Earlier than REV A: 

Polyester: 0.01 pf ?ZO%, 50 Y E W .  

Polyester: 0.15 pf ?lo%, 50 YEW. 

Polyester: 0.1 pf ?lo%, 50 Y E W .  

Polyester: 0.068 pf +lo%, 50 Y E W .  Deleted 
by REV A. 

Tantalum: 33 pf +20%, 10 Y E W ;  sim to Sprague 
Type 150D. 

Polyester: 0.22 pf +lo%, 50 Y E W .  

In REV B and earlier: 

Tantalum: 0.47 pf ?20%, 35 Y E W ;  sim to 
Sprngue Type 150D. 

Earlier than REV A: 

Polyester: 0.33 pf 9 0 % ,  250 YEW. 

Tantalum: 47 pf i20%, 6 Y E W ;  sim to Sprague 
Type 150D. 

Earlier than REV C: 

Tantalum: 33 pf +20%, 10 Y E W ;  sim to Sprague 
Type 1500. 

Tantalum: 0.68 pf ?lo%, 35 Y E W ;  sim to 
Sprague Type 1500. Deleted by REV A. 

Tantalum: 1.0 pf +lo%, 35 Y E W ;  sim to Sprague 
Type 150D. Deleted by REV A. 

Polyester: 0.15 11f +20%, 50 YEW. 

Polyester: 0.015 pf +lo%, 50 Y E W .  

Polyester: 0.1 pf ?20%, 50 Y E W .  

Polyester: 0.22 pf 220%, 50 YEW. 

Silver mlcn: 1830 pf ?2%, 500 Y E W ;  sim to 
Electro Motive Type DM-20. 

Polyester: 0.047 pf tZO%. 50 YEW. 

Polyester: 0.22 pf iZO%, 50 V E W .  

Earlier than REV C: 

Polyester: 0.1 pf t20%, 50 Y E W .  

Tantalum: 0.47 @f ?ZO%, 35 YDCW; sim to 
Sprague Type 150D. 

Earlier than REV A: 

Tantalum: 1.0 pf +20%, 35 Y E W ;  sim to 
Sprague Type 150D. 

Tantalum: 22 pf ?208, 15 V E W ;  sim to 
Sprsgue Type 150D. Deleted by REV C. 

Earlier than REV A: 

Tantalum: 15 pf +ZO%, 20 Y E W ;  sim to Sprague 
Type 150D. 

Polyester: 0.01 pf 2208, 50 Y E W .  

Tantalum: 0.47 pf ?2O%, 35 Y E W :  sim to 
Sprague Type 150D. 

Earller than REV A: 

Polyester: 0.22 pf ?lo%, 50 YDCW. 

Silver mica: 120 pf ?la%, 500 Y E W ;  sim to 
EleetrO Motive Type DM-15. 

Polyester: 0.033 pf +20%. 50 Y E W .  Deleted 
by REV A. 

Tantalum: 2.2 pf 210Z, 20 Y E W :  slm to Sprague 
Type 1500. Deleted by REV A. 

Tantalum: 3.3 pf ?20Z, 15 Y E W :  sim to Sprague 
Type 150D. Added by REV A. Deleted by REV C. 

Polyester: 0.1 pf ?20%, 50 YDCW. Added by 
REV A. 

Ceramic disc: 2700 pf ?20%, 1000 Y E W :  sim to 
RMC Type JF Discap. Added by REV A. 

GE PART NO. 

19A116080P109 

5496267P213 

5496267P14 

19A115250P1 

19A115250P1 

4038056Pl 

19A115250Pl 

19A115250Pl 

19A115250P1 

4033513P4 

19A115711F6 

19A115711P7 

19A12713461 

19A115123Pl 

19A115300P4 

19A115123P1 

19A115362Pl 

19A116774Pl 

19A115123P1 

3R77P102K 

3R77P153J 

3R77P823K 

3R77W72K 

3R77P102K 

3R77P153.l 

3R77PS23K 

3R77P472K 

3R77P102K 

3R77P153J 

3R77P823K 

3R77P472K 

3R77P272K 

3R77P103.l 

3877P333.l 

3R77P181K 

3R152P471.l 

3R152P513J 

3R152P472K 

3R77P362.l 

DESCRIPTION 

Polyester: 0.22 pf ?lo%, 50 VDCW. Added by 
REV A. 

Tantalum: 2.2 pf ?lo%, 20 Y E W ;  sim to Sprague 
Type l50D. Added by REV A. 

Tnntalum: 15 pf 220%. 20 VD2W; sim to 
Sprague Type 150D. Added by REV C. 

- - - - - - -  DIODES W D  RECTIFIERS - - - - - - 
Silicon. 

Silicon. 

In REV P and earlier: 

Germanium. 

Silicon. 

Silicon. Deleted by REV C. 

Silicon. Added by REV A. Deleted by REV C. 

- - - - - - - JACKS W D  RECEPTACLES - - - - - - 
Cont~ct, electrical; sim to Bead Chain L93-3. 

- - - - - - - - - -  INrnCTORS - - - - - - - - - 
Transformer, freq: 455 KHz; sim to TOKO PEFCN- 
14733-CX12. 

Transformer, frcq: 455 KHz; sim to TOKO PEFCN- 
14734-BNL2. 

Choke. 

- - - - - - - - - TRWSlSTORS - - - - - - - - - 
Sillcon. NPN; sim to Type 2132712. 

Silicon, NPN; sim to Type ZN3053. 

Silicon, NPN; sim to Type 2N2712. 

Silicon, NPN; sim to Type m2925. 

Silicon, NPN; sim to Type 2N5210. 

In REV G and earlier: 

Silicon, NPN; sim to Type 2N2712. 

- - - - - - - - - -  RESlSTORS - - - - - - - - - 
Composition: 1000 ohms ?lo%, 112 a. 

Composition: 15,000 ohms ?5%, 112 w. 

Composition: 82,000 ohms +lo%, 1'2 w. 

Composition: 4700 ohms +lo%, 1i2 v.  

Composition: 1000 ohms +lo%, li2 v.  

Composition: 15,000 ohms +5%, 112 v. 

Composition: 82,050 ohms +lo%, 1/2 v. 

Composition: 4700 ohms +lo%, 1;2 w. 

Composition: 1000 ohms 2108, 1/2 u. 

Composition: 15,000 ohlos ?5%, 112 a. 

Composition: 82,000 ohms ?lo%, 1/2 w. 

Composition: 4700 ohms ?lo%, 1/2 w .  

Composition: 2700 ohms 2108, 112 v. 

Composition: 10,000 ohms '5%. 1.2 w. 

Composition: 33,000 ohms +5%, 112 v. 

Composition: 180 ohms +lo%, 1/2 w. 

Composition: 470 ohms +5%, 114 v.  

Composition: 51,000 ohms 258, 1/4 v. 

Composition: 4700 ohms ?lo%,, 1/4 w. 

Compositlan: 3600 ohms f5%, 1 2 v.  



4 SYMBOL I GE PART NO. 

) ' L426 
,d ' 
Lo L427 

L428 i and , L429 

' L430 
and 

, L431 

1 1 L432 

5 I L433 
and 

5 , ~ 4 3 4  

7 

3 I P305 
thru  

3 P322 

10 P323 

11 P324 

12 P325 

P326 

l4 P327 

15 P328 
thr" 

1 6  P335 

17 P410 
and 
P 4 l l  

19 

20 9410. 
r and 

21 9411- 

a, 
13 

,24' 

.a?, 

126 

117 
R410 

118 
Rill 

128 

L3C 

131 
T410 

132 

133 

I34 

~ - -  

131 
TB3 

13E and 

DESCRIPTION 

Coi l .  

C o i l .  

Choke, RF: 15  ph t lOS,  1 .2  ohms DC res; sim 
t o  J e f f e r s  4421-9K. 

Choke, RF: 1 .0  ph *lo$, 0.30 ohms DC res: sim 
t o  J e f f e r s  4411-8K. 

C o i l .  

Bead, f e r r i t e .  

- - - - - - - - - - p,,UGS - - - - - - - - - - 
C o n t a c t ,  e l e c t r i c a l :  sirn t o  Amp 42827-2. 

Contac t ,  e l e c t r i c a l :  s i m  t o  Amp 41854. 

c o n t a c t ,  e l e c t r i c a l :  sim to Amp 42827-2. 

Contac t ,  e l e c t r i c a l :  sirn t o  Amp 41854. 

Contac t ,  e l e c t r i c a l :  sim t o  Amp 42827-2. 

Contac t ,  e l e c t r i c a l :  sim t o  Amp 41854. 

Contac t ,  e l e c t r i c a l :  sim t o  Amp 42827-2. 

C o n t a c t ,  e l e e t r l e a l :  sim t o  Amp 42827-2. 

- - - - - - - - - TRANSlSTORS - - - - - - - - 
S i l i c o n .  NPN. 

In 19E500881G1, G3 of REV B-K: 
In 19E500881G2, 64 of REV B-L: 

S ~ l i c o n ,  NPN. 

E a r l i e r  than REV 8: 

S i l i c o n ,  NPN. 

- - - - - - - - - RESISTORS - - - - - - - - - 
Metal f i l m :  0.28 megohm +2%, 1 / 2  w. 

Compositioo: 39 ohms +lo%, 1 w. Added by 
REV 8. 

- - - - - - - TRANSFORMERS - - - - - - - 

Audio f r e q :  f r e q  range 300 t o  4000 Hz, 
P r i :  1.00 ohm t15S DC res, 
See 1: 0.23 ohm ?lo% DC =es, 
Sec 2: 10 .5  ohms t15S DC r r s .  

- - - - -  - - - TERMINAL BOARDS - - - - - - - - 
Minia ture ,  phen: 1  te rminal .  

Miniature, phen: 6 te rminals .  

M i n l l t u r e ,  phen: 3  te rminals .  

- - - - - - - - - -  CABLES - - - - - - - - - 
Coaxial c a b l e :  50 ohm, approx 5  inches  long. 
lnc ludes  (5441) 198209122P3 connector .  

Coaxial c a b l e :  50 ohm, approx 7  inches  long. 
Inc ludes  (5444) 198209122P4 connector. 

RF: 50 ohm imp, approx 4  inches  long.  

mLTI-FREWENCY MODIFICATION 
19A12709601 and G2 

KIT 

Harness assembly. 

Contac t ,  e l e c t r i c a l ;  sim to  Amp 42827-2. 
(Par t  of 19A127136Gl Harness assembly).  

Bead, f e r r i t e .  ( P a r t  of 19A127136Gl Harness 
assembly 1. 

Bead, f e r r i t e .  

SYMBOL GE PART NO. OESCRlPTlON 

YaCHANlCAL PARTS 
(SEE RC-1823) 

Bottom cover. ( S t a t i o n )  

Bottom cover. (Mobile) 

Heat s i n k .  

Support.  (Mounts C425 and C426) 

Cl ip .  ( P a r t  of XY1-XY4). 

R i v e t .  ( P a r t  of XYl-XY4). 

c o n t a c t .  ( P a r t  of XY1-XY4). 

C r y s t a l  socket .  ( P a r t  o f  XY1-XY4). 

~ i b e r  washer. (Used with Y2). 

Can. (Used with T I ) .  

Chass is .  

P l a t e .  

Screw. ( P a r t  of C410, C411, C414-C418, C123 
and C424). 

Washer. ( P a r t  of C410, C411, C414-C418, C423 
and C424). 

Support.  (Mounts C419 a n d  C420). 

Support.  (Mounts C427, C430 and C431). 

(Not Used).  

Hinge. 

Support.  (Used with 9410 and 9411). 

p l a t e ,  i n s u l a t e d .  (Used with Q410 and 9411). 

insulator. (Used wi th  9410 and 9411). 

Clip, loop. 

Hlnge. 

Hinge. 

w i d e  p i n .  

~ o p  cover. ( S t a t i o n .  except  Repeaters  and VM). 

TOP cover. ( S t a t i o n ,  Rcpeater and VM o n l y ) .  

Top cover. (Mobile). 

Angle. 

Nut, s h e e t  s p r i n g .  (Used t o  secure covcr). 

I n s u l a t o r ,  d i s c .  (Used with Q7 o n  A426). 



TlON 

5 t5%, 1/4 w. 

5 ?5%, 1/4 w. 

E i5%, 1/4 w. 

s t5%, 1/4 w. 

5 ?5%, 1/4 w. 

t5%, 1/4 w. 

s ?5%, 1/4 w. 

as ?5%, 1/4 w. 

k5%, 114 w. 

5%, 1/4 w .  

t5%, 1/4 w. 

58, 1/4 w. 

s +5%, 1/4 w. 

s ?5%, 1/4 u. 

s ?5%, 114 w. 

s ?lo%, 1/4 w. 

5 ?5%, 1/4 w. 

?5%, 1/4 w. 

k5%, 1/4 w. 

%%, 1/4 w. 

?lo%, 114 .. 
STORS - - - - - - - - - 
?lo%, color code 

pe 76311. 

ETS - - - - . - - - - - 
7 pins rated at 1 amp 
"=he6 of cable. 

r FILTER 
9782 
B 

TORS - - - - - - - - - 
, 50 YDCW. 

50 VDCW. 

, 50 W W .  

RECEPTACLES - - - - - - 
to Bead Chain L93-3. 

3RS - - - - - - - - - 
Lm to Artted AC5672. 

STORS - - . - - - - - - 
k5%, 1/4 w. 

54, 1/4 u. 

rIPLIER BOARD 
C31172661 
C31172662 
C31172663 
C311726G4 

TORS - - - - - - - - - 
10%. 1000 VDCW; sin 

SYMBOL 

C4 

C5 

C6 

C7 

C8 

C9 

C10 
thru 
C14 

CR1 
t hru 
CR5 

J 1 
thru 
J6 

J15 
and 
J16 

L1 
and 
L2 

L5 

L6 

Ql 

R1 

R2 

R3 

R4 

R5 
and 
R6 

R7 

T1 
and 
T2 

C6 

C7 

L5 

Y1 
thru 
Y4 

m 1  
thru 
XY4 

SYMBOL 

C410 
and 
C411 

C412 
and 
C413 

C414 
t hru 
C418 

C419 
thru 
c42a 

C423 
and 
C4 24 

C425 
thru 
C427 

C428 

C429 

C430 
and 
C431 

C433 

C435 
and 
C436 

C437 

C438 

C439* 
and 
C440* 

C441* 

CRl* 

J44I 

5442 

5443 

5444 

L410 

L411 

L412 

L413 

L414 

L415 
thru 
L417 

L418 

L419 

L420 
thru 
L422 

L423 

L424 

L425 

GE PART NO. 

5491601P123 

5494481P112 

5496219P238 

5490008P135 

5494481P112 

19A115250Pl 

4033513P4 

4033513P4 

7488079P16 

7488079P35 

19A115330P1 

3R152P102J 

3R152P151J 

3R152P103J 

3R152P101K 

3R152P103K 

3R77P272K 

5496218P253 

5496218P251 

19A121728P1 

4EG26A10 

19M13070Pl 

19B21604361 

DESCRIPTION 

Phenolic: 1.5 pf +5%, 500 VIKW; sin to Wality 
Components Type PC. 

Ceramic disc: ,001 pf ?lo%, 1000 YDCW; sin 
to RMC Type J F  Discap. 

(Part of TI). 

(Part of TZ). 

Ceramic disc: 7 pf ?5%, 500 VDCW: temp coef 
-80 Prn. 

Silver mica: 220 pf flO% 500 YDCW; sim to 
Electro Motive Type DM-15: 

Ceramic disc: .001 pf ?lo%, 1000 YDCw; sim 
to RMC Type J F  Discap. 

- - - - - - - DlODES AND RECTIPImS - - - - - - 
Silicon. 

- - - - - - - JACKS AND RECEPPACLES - - - - - - 
Contact, electrical: sin to Bead Chain L93-3. 

Contact, electrical: sim to Bead Chain L93-3. 

- - - - - - - - - -  m m m a s  - - - - - - - - - 
Choke, RF: 10 ph ?lo%, 0.6 ohm DC res max; 
sin to Jeffers 4421-7K. 

(Part of T1 or T2). 

Choke, RF: 2.20 ph +lo%, 0.50 ohms IK res max; 
sin to Jeffers 4412-91. 

- - - - - - - - - TRANSISTORS - - - - - - - - - 
Silicon, NPN. 

- - - - - - - - - -  RESISTORS - - - - - - - - - 
Composition: 1000 ohms ?5%, 114 w. 

Composition: 150 ohms ?5%, 1/4 w. 

Composition: 10,000 ohms 558, 114 w. 

Composition: 100 ohms ?lo%, 1/4 w. 

Composition: 10,000 ohms ?lo%, 114 w. 

Composition: 2700 ohme ?lo%, 1/2 w .  

- - - - - - - - - 'IUANSPORYERS - - - - - - - - - 
COIL ASSEYBLY 

T1 19B20495081 
T 2  19B20495062 

- - - - - - - - - -  CAPACITORS - - - - - - - - 
Ceramic disc: 39 pf +5%, 500 YDCW, temp coef 
-80 PPM. 

Ceramic disc: 33 pf +5%, 500 YDCW, temp coef 
-80 PPM. 

- - - - - - - - - INUJCTmS - - - - - - - - - 
Coil. Includes tuning slug 5491798P7. 

OSCILLATmS 

When reordering specify ICOM Frequency. 
ICOM Freq = Operating Freq -12.4 YHz i 24. 

Irrtegrated Circuit Oscillator Module (ICOM). 

Cap, decorative. 

- - - - - - - - - - S m m T S  - - - - - - - - - 
Socket, (ICOM). 

GE PART NO. 

5493392P7 

5493392P7 

5493392P7 

5496267P11 

19A115680F-4 

5493392P7 

5493392P107 

7774750P4 

5493392P3 

5491189P6 

5494481P11 

5493392P7 

19A116062P2 

198205689C2 

19C30342661 

19B20493867 

198204938615 

19820493868 

198204938616 

19B204938Cll 

198204936P13 

198204938617 

198204938C12 

198204936P14 

198204938618 

198204938619 

198204936P15 

DESCRIPTION 

CHASSIS AND RF CIRCUIT 
19E50088161 thru G4 

- - - - - - - - - CAPACITORS - - - - - - - - - - 
Refer to Mechanical Parts (RC-1823). 

Ceramic, feed-thru: .001 pf +loo%-0%- 500 YDCW; 
6im to Allen-Bradley Type F A X .  

Refer to Mechanical Parts (RC-1823). 

Ceramic, feed-thru: ,001 pf +loo%-0%. 500 YDCW; 
sim to Allen-Bradley Type P A X .  

Refer to Mechanical Parts (RC-1598). 

Ceramic, feed-thru: ,001 pf +loo%-0%. 500 W; 
sim to Allen-badley Type FA5C. 

Tantalum: 68 pf =0%, 15 YDCW; sin 
to Sprague Type 150D. 

Electrolytic: 50 pf +I508 -108, 25 VLCW; sim 
to Ullory Type Tr. 

Ceramic, feed-thru: .001 pf +loo%-0%, 500 YDCI; 
sin to Allen-Bradley Type PA5C. 

Ceramic, stand-off: .001 pf +100'bO%, 500 YDCW; 
eim to Allen-Bradley Type SS5A. 

Ceramic disc: ,001 pf +I008 -O%, 500 YDCI. 

Ceramic, feed-thru: 4 7  pf +I008 -0%. 500 YDCW; 
sim to Allen-Bradley Type F A X .  

Polyester: 0.1 pf +20%, 50 V M .  

Ceramic disc: 1000 pf +20%, 1000 V M ;  sim to 
RMC Type JP Discap. Added by REV A. 

Ceramic, feed-thru: ,001 pf +loo%-08, 500 YDCW; 
sin to Allen-badley Type FA5C. Added by REV F. 

- - - - - - - DIODES AND RECTIFIERS - - - - - - 
Selenium. Deleted in 19E500881Cl C3 by REV A, 
Deleted in 19E500881C2, 04 by REv'J. 

- - - - - -  JACXS AND RECEPTACLES - - - - - - 
(Part of 1441). 

Connector: 18 contacts rated at 5 amps min 
at 1000 YDC m x .  

Connector: a0 pin contacts. 

(Part of 1444). 

. - - - - - - - - INUJCTORS - - - - -. .. - - - 
Coil. 

Coil. 

Coil. 

Coil. 

Coil. 

Coil. 

Coil. 

Coil. 

Coil. 

Coil. 

Coil. 

Coil. 



ION 

iO m w .  

50 m W .  

I YEW. 

50 m W .  

50 m W .  

I m W .  

50 VDX. 

8 W. 

50 m W .  

0 m w .  

m W ;  sim to 

50 m W .  

m W ;  sim to 

VDX; sim to 

50 m W .  

%, 1000 YDCW; sim to 

W W ;  sim to 

m W :  sim to 

Y E W :  eim to 

W W ;  sim to 

W W ;  sim to 

50 Y E W .  

1 VDCW. 

50 VDCW. 

W W ;  sim to 

CTIFIBRS - - - - - - 

SPl'ACLES - - - - - - 
Bead Chain L93-3. 

IRS - - - - - - - - 
to Artted AC5672. 

TORS - - - - - - _ - 

:N2712. 

:N2925. 

N2712. 

IN2925. 

SYMBOL 

R47C 

R47D 

R47E 

R47F 

R47G 

R47H 

R48 

R49 

R50 

R51 

R52 

853 

R54 

R55 

R56 

R57 

R58 

R59* 

R60 

R61 

RI1 

X n l  

A429 

C26 

C27 
and 
C28 

C29 

J6 
and 
J 7 

L1 

R59* 

A432 
thru 
A435 

C1 
t hru 
C3 

SYMBOL 

9 9  
and 
910 

~1 

R2 

R3 

R4 

R5 

8 6  

8 7  

R8 

R9 

R10 

R11 

R12 

813 

814 

815 

R16 

R17 

R18 

R19 

R2O 

821 

822 

823 

R24 

R25 

826 

827 

R28 

R29 

R30 

831 

R32 

R33 

R34 

R35 

R36 

837 

R38 

R39 

R40 

841 

R42 

843 

844 

R45 
and 
R46 

R47A 

R47B 

GE PART NO. 

3R152P103J 

3R152P113.l 

3R152P123.l 

3R152P133.l 

3R152P153J 

3R152P752.l 

3R152P563J 

3R152P224J 

3R152P242.l 

3R152P331J 

3R152PlOU 

3R152P201J 

3R152P333J 

3R152P103J 

3R152P363J 

3R152P103K 

3R152P913J 

3R152P18W 

3R152P4327 

3R152P43U 

3R152P682K 

5%90828P22 

19A121920G3 

19A116080P206 

19A116080P210 

19A116080P205 

4033513P4 

19A115690Pl 

3R152P182J 

3R152P432.l 

5494481P112 

DESCRIPTION 

Composition: 10,000 ohms f58, 1/4 w. 

Composition: 11,000 ohms f58, 1/4 w. 

Composition: 12,000 ohms f5%, 1/4 w. 

Composition: 13,000 ohms f58, 1/4 w. 

Composition: 15,000 ohms f5%. 1/4 w. 

Composition: 7500 ohms f5%, 1/4 w. 

Composition: 56,000 ohms ?5%, 1/4 w. 

Coaposition: 0.22 megohms ?5%, 1/4 w. 

Composition: 2400 ohms f58, 114 w. 

Composition: 330 ohms +5%, 1/4 w. 

Composition: 1000 ohms ?5%, 1/4 w. 

Composition: 200 ohms +5%, 114 w. 

Composition: 33,000 ohms ?5%, 1/4 r. 

Composition: 10,000 ohms ?5%, 1/4 w. 

Composition: 36,000 ohms ?5%, 1/4 a. 

Compasition: 10,000 ohms ?lo%, 114 w. 

Composition: 91,000 ohms f59, 114 w. 

Composition: 1800 ohms ?5%, 114 w. 

In REV C and earlier: 

Composition: 4300 ohms ?5%, 114 r. 

C~ m p ~ s i t i o n :  4300 ohms ?5%. 1/4 w. 

Composition: 6800 ohms ?lo%, 1/4 w. 

- - - - - - - - - THERMISTORS - - - - - - - - - 
Thermistor: 50,000 ohms ?lo%, color code 
Yellow; sim to Globar Type 763H. 

- - - - - - - - - - S E r n T S - - . - - - - - . -  

Reed, mica-filled phen: 7 pins rated at 1 amp 
at 500 W S  with 4-1/2 inches of cable. 

TONE REJECT FILTER 
19C311797G2 

REV B 

- . - - - - - . - CAPACITORS - - - - - - - - - 
Polyester: 0.068 pf ?5%, 50 YEW. 

Polyester: 0.33 pf ?5%, 50 YEW. 

Polyester: 0.047 pf ?5%, 50 m w .  

- - - - - -  - JACKS AND R E C E m A C U S  - - - - - - 
Contact, electrical; sim to Bead Chain L93-3. 

- - - - - - - - - INDUCTORS - - - - - - - - - 
Coil, RF: 880 mh ?5%, sim to Artted AC5672. 

- - - - - - - - - -  RESISTORS - - - - - - - - - 
Composition: 1800 ahms f59, 114 w. 

In REV A and earlier: 

Composition: 4300 ohms f5%, 114 w. 

~SCILLATOR/HLILTIPLIER BOARD 
A432 19C311726C1 
A433 19C311726G2 
A434 19C311726G3 
A435 19C311726W 

- - - - - - - - - CAPACITORS - - - - - - - - - 

Ceramic disc: ,001 pf +lo%, 1000 WCW; sim 
ta RUC Type J F  Discap. 

GE PART NO. 

196115123Pl 

38152P682K 

3R152P683J 

38152P822.J 

3R152P152J 

3R152P682K 

381521201J 

38152P113J 

3R152P56W 

3R152P113J 

3R152P51W 

3R152P103J 

3R152P82W 

3R152P153J 

3R152P133J 

3R152P51O.l 

3R152P153J 

3R152P103J 

3R152P622T 

3R152P123J 

3R152P223J 

3R152P103.7 

3R152P301J 

3R152P223J 

3R152P433.7 

3R152P133J 

3R152P123J 

3R152P151J 

38152P5627 

38152P513J 

3R152P334J 

3R152P104J 

3R152P82W 

19A116278P342 

196116278P233 

196116278P365 

196116278P301 

19A116278P65 

3R152P204J 

191116278P385 

191116278P329 

191116278P285 

196116278P412 

196116278P269 

19A116278P117 

3R152P1027 

3R152P82Z.l 

3R152P912.l 

DESCRIPTION 

Silicon, N P N ;  sim to Type 2332712. 

- - - - - - - - - -  RESISVRS - - - - - - - - 
Composition: 6800 ohms ?lo%, 1/4 w. 

Composition: 68,000 ohms f5%, 1/4 r. 

Composition: 8200 ohms +5%, 1/4 r. 

Composition: 1500 ohms ?5%, 114 w. 

Composition: 6800 ohms +lo%, 1/4 w. 

Composition: 200 ohms ?5%, 114 w. 

Composition: 11,000 ohms t58, 1/4 w. 

Composition: 5600 ohms ?5%, 1/4 w. 

Composition: 11,000 ohms ?5%, 1/4 w. 

Conposition: 5100 ohms ?59, 114 w. 

Composition: 10,000 ohms f58, 1/4 w. 

Composition: 8200 ohms ?5%, 1/4 w. 

Composition: 15,000 ohm. ?5%, 114 w. 

Composition: 13,000 ohms ?5%, 1/4 w. 

Composition: 51 ohms ?5%, 1/4 w. 

Composition: 15,000 ohm. f5%, 1/4 w. 

Composition: 10,000 ohms ?5%, 1/4 w. 

Composition: 6200 ohms ?5%, 114 W. 

Composition: 12,000 o h m  +5%, 1/4 w. 

Composition: 22,000 ohms ?5%, 1/4 w. 

Camposition: 10,000 ohms ?5%, 114 w. 

Composition: 300 ohms ?5%, 1/4 w. 

Composition: 22,000 ohms ?5%, 1/4 w. 

Composition: 43,000 ohms 5 9 ,  1/4 w. 

Composition: 13,000 ohms ?59, 1/4 w. 

Composition: 12,000 ohms ?5%, 1/4 w. 

Composition: 150 ohms 25%. 1/4 w. 

Composition: 5600 ohms ?5%, 114 r. 

Composition: 51,000 ohms ?5%, 114 w. 

Composition: 0.33 megohm f5%, 1/4 w. 

Composition: 0.1 megohm t59, 114 w. 

Composition: 8200 ohms ?5%, 114 w. 

Metal film: 26,700 ohms f2%, 1/2 w. 

Metal film: 2150 ohms +2%, 1/2 W. 

Metal film: 46,400 ohms ?29, 112 .. 
Metal film: 10,000 ohms ?2%, 112 w. 

Metal fllm: 46.4 ohms ?2%, 112 w. 

Composition: 0.2 megohm ?5%, 1/4 r. 

Metal film: 75,000 ohms i2%, 1/2 w. 

Metal film: 19,000 ohms +2%, 112 r. 

Metal film: 7500 ohms t28, 112 w. 

Metal fllm: 130,000 ohms ?2%, 112 w. 

Metal film: 5110 ohms 3%. 112 w. 

Metal film: 147 ohms 22%. 112 w. 

Compasition: 1000 ohms f5%, 114 w. 

WU 
The value of Resistor R47 must be obtained from 
the component, then find corresponding value 
in parts list for the correct part number. 

Composition: 8200 ohms 25%. 1/4 u. 

COmposition: 9100 ohms +58, 114 u. 



C o n t ' d  from Page 11 hB1-4021 

SYMBOL 

R23 

R24 

R25 
and 
R26 

R27 
and 
R28 

R29 

R30* 

R31 

R32* 

R33* 

R34 

R35 

R36 

R37* 

R38* 

R39* 

R40 

R41* 

R42* 

R43 

R44 

R45 

R46 

R48. 

R49 

R50 

R51 

R52 

R53* 

GE PART NO. 

3R77P104K 

3R152P102.l 

3R77P103K 

3R77P753J 

3R77P182J 

3R77P821J 

3R77P102J 

3R77P821.l 

3R77P75W 

3R77P91W 

3R77P203.l 

3R77P332K 

3R77P330K 

3R77P681.l 

3R77P822J 

3R77P7521 

3R77P622.l 

3R77P82O.l 

3R77P131J 

3R77P241J 

3R152P240J 

3R77P300J 

3R77P200J 

3R77P160.l 

198209358P101 

198209022P101 

3R77P123.l 

3R77P913.l 

19A116278P249 

3R77P302.l 

3R77P332J 

3R77P103J 

3877P2221 

3R77P103.l 

3R77P682.l 

3R77P303.l 

3R77P473.l 

3R77P303.l 

pp 

DESCRIPTION 

COmp06itlOn: 8200 Ohms t54, 1/2 W. 

Composition: 10,000 ohms *lo%, 1/2 w. 

Composition: 10,000 ohms ?lo%, 1/2 w. 

Composition: 180 o h m  ?lo%, 112 w. 

Composition: 39,000 ohms +lo%, 1/2 w. 

Composit~on: 10,000 ohms *lo%, l,2 v .  

Composition: 10,000 ohms ?lo%, 1/2 w. Deleted 
by REV C. 

Earller than REV A: 

Composition: 22,000 ohms +lo%, 1/2 w. 

Composition: 4300 ohms t58, 1/2 w. Deleted 
by REV A. 

Composition: 12 ohms r58. 1,2 w. 

Earlier than REV C: 

Co.nposition: 1 8  ohms +5%, 1/2 w. 

Composition: 0.15 megohm +lo%, 1/2 w. Deleted 
by REV B. 

Composition: 4700 ohms ?lo%, 112 w. 

Composition: 0.18 megohm +58, 112 w. 

Composition: 47,000 ohms 258, 112 w. Added by 
REV A. Deleted by REV C. 

Compositlan: 9103 ohms 5 8 ,  1/2 w. Added by 
REV A. Deleted by REV C. 

Composition: 15,000 ohms 5 8 ,  1/4 w. 

Earlier than REV C: 

Composition: 5600 ohms 258, 1/4 w. Added by 
REV A. 

Composition: 20 ohms 258, 1,2 w. 

In REV A, B, and C: 

Composition: 10 ohms t5%, 112 w. 

Composition: 39,000 ohms 258, 1;4 w .  Added 
by REV A. 

Composition: 4300 ohms 25%. 1, 4 v .  ~ d d ~ d  
by REV C. 

Composition: 4700 ohms +5%, 1,4 w. Added 
by REV C. 

Compositlon: 27,000 ohms +5%, 112 w. ~ d d e d  
by REV C. 

C O ~ P O S I ~ L O D :  20,000 ohms 25%. 112 W. ildded 
by REV E. 

- - - - - - - - - - THEWISTORS - - - - - - - - 

Thermistor: 30 ohms *lo%, color code black, 
white; sim to Globar Type ~12118-4. 

Therm~stor: 10,000 ohms 2108, color code 
Yellow: sim to Globar Type 5518-8. 

Thermistor: 10,000 ohms +lo%, color code 
yellow; sim to Globar Type 5518-8. ~ d d e d  by 
REV A. 

- - - - - - - - -  TRANSFORMERS - - - - - -. - - 

Audlo freq: 300 to 4000 H ~ ,  
P r l :  19.3 ohm5 110% DC = e s ,  
Sec: 23.5 ohms ?lo% DC res. 

ENCODER/DECODER 4EK16A10 

- - . - - - - - - CAPACITORS - - - - - - - - . 
Polyester: 0.22 vf 2205, 50 vm-. 

Polyester: 0.047 wf + 5 ~ ,  50 YDCW. 

Polyester: 0.1 uf 25%, 50 YDCW, 

SYMBOL 

R54 

R55 

R57 

R58 

R59 

R60 
and 
R6 1 

R62* 

R63. 

R64* 

R65* 

R66 

R70 

R75* 

R76* 

R77* 

R78* 

R79. 

R80* 

RBI* 

R82* 

R84* 

RT1 

RTZ 

RT3* 

T1 

A428 

C1 

C2 
and 
C3 

C4 

DESCRIPTION 
- 

Compos~tion: 0.10 megohm flog, 1/2 w. 

Composition: 1000 ohms ?5%, 1/4 w. 

Composition: 10,000 ohms flO%, 1/2 w. 

Composition: 75,000 ohms +58, 1/2 w. 

Composition: 1800 ohms +58, 1/2 w. 

Composition: 820 ohms ?5%, 1/2 w. 

In REV C and earlier: 

Composition: 1000 o h m  +5%, 1,2 v .  

Composition: 820 ohms +5X, 1,2 v. 

Composition: 7500 ohms 25%. l,,2 v .  Deleted 
by REV A. 

Composition: 9100 ohms 15%. 1/2 w. 

Earlier than REV A: 

Composition: 20,000 ohms f5%, 1/2 w. 

Composition: 3300 ohms 210%. 1,2 w. 

Composition: 33 hms 2108, 1,2 w. 

Composition: 680 ohms t5%, 1/2 W. 

Composition: 8200 ohm5 258, 1/2 W. Deleted 
by REV A. 

Comporltion: 7500 ohms +58, 1/2 w. 

Earlier than REV A: 

Composition: 6200 ohms +5%, 1/2 w. 

Composltlon: 82 ohms f5%, 1/2 w. 

Earlier than REV A: 

Composit~on: 130 ohms f58, 1/2 w. 

Composition: 240 ohms fS%, 1/2 w. 

Composition: 24 ohms 558, 1/4 w. 

Earlier than REV A: 

Composition: 30 Ohms t58, l,2 w .  

Comp~sition: 20 ohms t54, 1/2 w. 

Earlier than REV A: 

Composition: 16 ohms +5%, 1/2 w .  

Variable, carbon film: approx 25 to 250 ohms 
+lo%, 0.2 w: sim to CCS Type X-201. 

Wirewound: 0.27 ohms 2105%. 2 w; sim to 1RC 
Type HYH. 

Composition: 12,000 ohms 25%. 1/2 w. 

Composition: 91,000 ohms f5%, 1/2 w. 

Metal film: 3160 ohms t28, I/2 w. 

Earller than REV 8: 

Composition: 3000 ohms 255, 1/2 w. 

Earlier than REV A: 

Composition: 3300 ohms f5%, 1/2 v .  

Composition: 10,000 ohms f58, I/2 w. 

Composltlon: 2200 ohms i58, 1/2 v .  

Composition: 10,000 ohms t58, 112 w. 

Composition: 6800 ohms t5%, 1,2 u. 

Composltlon: 30,000 ohms t5%, 1/2 w. Deleted 
by REV E. 

In REV A, B: 

Composition: 47,000 ohms +5%, 1/2 w. 

Earller than REV A: 

Comp081t10n: 30,000 ohms t5%, 112 w. 

GE PART NO. 

3R77P822.l 

3R77P103K 

3R77P103K 

3R77P181K 

3R77P393K 

3R77P103K 

3R77P103K 

3R77P223K 

3R77P4321 

3R77P120.l 

3R77P180J 

3R77P154K 

3R77P472K 

3R77P184.l 

3R77P473J 

3R77P91 W 

3R152P153.l 

38152P5621 

3R77PZOOJ 

3R77P100.l 

3R152P393.l 

3R152P432.l 

3R152P472.l 

387712735 

3R77P203J 

5490828P41 

5490828p4 

5490828P9 

19A116040Pl 

19A116080P9 

19A116080P205 

19A116080P207 



VIEW 

406-470 MHz RECEIVER 4ER42EIO-33  
4ER42GIO-33  

RC-  1 8 2 3 A  

C h a n g e s  i n  t h e  ec 
a  " R e v i s i o n  L e t t (  
t o  t h e  P a r t s  L i s l  

CHANNEL GUARD EN( 

R e v .  A - T o  o b t a :  

CHASSIS & RF ASS1 

R e v .  A - To f a c i :  
Changed  

Rev .  B - To i n c o l  

R e v .  C  - T o  i n c o r  
Q1. Adc 



PRODUCTION CHANGES 

Changes  i n  t h e  e q u i p m e n t  t o  i m p r o v e  p e r f o r m a n c e  o r  t o  s i m p l i f y  c i r c u i t s  a r e  i d e n t i f i e d  by 
a  " R e v i s i o n  L e t t e r " ,  w h i c h  is s t a m p e d  on t h e  u n i t  i n c l u d e s  a l l  p r e v i o u s  r e v i s i o n s .  R e f e r  
t o  t h e  P a r t s  L i s t  f o r  d e s c r i p t i o n  o f  p a r t s  a f f e c t e d  by t h e s e  r e v i s i o n s .  

CHANNEL GUARD ENCODER/DECODER MODEL 4EK16A10 

Rev.  A - To  o b t a i n  c o r r e c t  o u t p u t  l e v e l .  Changed R8. 

CHASSIS & RF ASSEMBLY 19E500881-G1 t h r u  -G4 

Rev.  A - To  f a c i l i t a t e  t u n i n g  o f  low I F  and  improve  c r i t i c a l  s q u e l c h .  Added C439 and  C440.  
Changed C6 & C8 on A413/A414. 

Rev.  B  - To i n c o r p o r a t e  new PA t r a n s i s t o r s .  Changed Q410 a n d  Q411.  Added R411. 

O u t l i n e  D iag ram Was: 

COLOR DOTS SHOULD 
E SAME COLOR 
OR BEST RESULTS 

R 

Rev.  C  - To i n c o r p o r a t e  a  new m u l t i p l i e r  t r a n s i s t o r  and  d e c o u p l e  s u p p l y  v o l t a g e .  Changed 
Q1. Added C15 and  R7. 



I F  AUDIO & SQUELCH BOARD A 4 2 6  ( 1 9 D 4 1 3 1 2 9 - 6 3 )  

R e v .  A  - T o  m a k e  I F  A u d i o  & S q u e l c h  b o a r d  c o m p a t i b l e  w i t h  n e w  PA 
s q u e l c h  o p e r a t i o n .  D e l e t e d  C 2 4 ,  C 2 8 ,  C 2 9 ,  C 4 2 ,  C 4 3 ,  R3: 
C 4 9 - C 5 4 .  C R 8 .  R 7 5 - R 7 9  a n d  R T 3 .  C h a n g e d  C 2 1 .  C 2 6 .  C 3 7 .  I - , - ,  
R 4 2 ,  ~ 4 8 ,  ~ 5 3  a n d  R 6 2 .  

O u t l i n e  D i a g r a m  Was: 

IF-AUDIO & SQUELCH BOARD 
A 4 2 6  

7- R 

S c h e m a t i c  D i a g r a m  W a s :  

I F  AUDIO & SQUELCH BOARD 
A 4 2 6  

D.C. AMP 
Q 9 - 9 1 0  

AUDIO AMP 
Q 6 

T 

AUDIO DRIVER 
Q7 



LBI -3999 

Schematic Diagram Was: 

IF AUDIO & SQUELCH BOARD 
A426 

AUDIO AMP AUDIO DRIVER 
Q7 

-- 

I 

R37 

3.8k:Us 6- 

-- . 

! I 
- - I 

h- 
I TO 

TO J 4 4 3 - I 3  TO J 4 4 3 - l l  J442-15 TO J 4 4 2 - 7  
Y 2 O - 0 - W  R BK GREEN / FLTR SYSTEM NEG t l 2 V  A F  OUT 2 A F  OUT I 

i 

PRODUCTION CHANGES 
4 0 6 - 4 7 0  MHz MASTR RECEIVER 

MODELS 4ER42E10-33  & 4ER42G10-33 

Issue 6 15 



ARD A426 (19D413129-G3) 

ove r e c e i v e r  f r e q u e n c y  r e s p o n s e .  
R30 and R78. 

d  Encoder/Decoder A428 (Model 4EK16A10) 
F i l t e r  A429 (19C3 11797-G2) 

x c e s s i v e  r o l l - o f f  a t  300 H e r t z .  

19E500881-G1 THRU -G4 

Lze t h e  R.F. A m p l i f i e r  a n d  t o  improve 
?nd t u n i n g  of t h e  m u l t i p l i e r  a s sembly .  
ie R.F. a m p l i f i e r  b o a r d .  Changed C5, 
on t h e  m u l t i p l i e r  a s sembly .  

Diagram was:  

Ie c r i t i c a l  s q u e l c h  a c t i o n .  
:53 and a d d e d  R84. 

s a t e  f o r  v e n d o r  change .  
:26. 

, o r a t e  s i l i c o n  d i o d e s .  
R 3  and  CR4. 

CHASSIS & RF ASSEMBLY 19E500881-G2 a n d  G4 

REV. H  - To improve  band-end t u n i n g .  
Changed C6 and  C8. 

REV. J - To remove u n n e c e s s a r y  p r o t e c t i o n .  
D e l e t e d  CR1. 

CHASSIS & RF ASSEMBLY 19E500881-G1 and G3 

REV. H  - To remove u n n e c e s s a r y  p r o t e c t i o n .  
D e l e t e d  CR1. 

REV. J - To p r e v e n t  o s c i l l a t i o n s  i n  t h e  h i g h  I F  a m p l i f i e r  
and  mixe r .  Changed C2 on  t h e  I F  a m p l i f i e r  
a s s e m b l y  19B216356Gl & G2. Added C8 t o  F i r s t  
Mixer  a s s e m b l y  19C311974Gl a s  p a r t  o f  L3. 

SCHEMATIC WAS : 

REV. K - To i n c o r p o r a t e  a  new t r a n s i s t o r .  
Changed Q410 a n d  Q411. 

CHASSIS & RF ASSEMBLY 19E500881-G2 a n d  G4 

REV. L  - To i n c o r p o r a t e  a  new t r a n s i s t o r .  
Changed Q410 a n d  Q411. 

! s q u e l c h  a c t i o n  a t  -30" C. 
/lo. 



1 & SQUELCH BOARD A 4 2 6  ( 1 9 D 4 1 3 1 2 9 - 6 3 )  

v .  B - T o  con t ro l  m o r e  c l o s e l y  t h e  s q u e l c h  c o n t r o l  r o t a t i o n .  C h a n g e d  R 4 8 .  

v .  C  - T o  e l i m i n a t e  b a r e l y  audible  s q u e l c h  s w i t c h i n g  t r a n s i e n t s  and t o  r e d u c e  re- 
c e i v e r  s q u e l c h  t a i l .  D e l e t e d  C 3 8 ,  C 4 9 ,  C R 7 ,  C R 8 ,  R 6 2 ,  R 7 5  and R 7 6 .  A d d e d  
C 5 5 ,  R 8 0 ,  R 8 1 ,  and R 8 2 .  C h a n g e d  C 2 7 ,  C 3 6 ,  R 5 3 ,  R 6 4  and R 7 7 .  

OUTLINE DIAGRAM WAS: 

IF-AUDIO 8 SQUELCH BOARD 

SCHEMATIC D I  AGRAbl WAS : 

D.C. AMP AUDIO AMP 
a9 -a10 a 06 - - 

AUDIO DRIVER 



CHANNEL GUARD ENCODER/DECODER MODEL 4EK16A10 

Rev. B - To i n c r e a s e  s top -band  a t t e n u a t i o n .  Changed R 8 .  

Rev. C - To o p t i m i z e  f r e q u e n c y  r e s p o n s e .  Changed C29. 

TONE REJECT FILTER 19C311797-G2 

Rev. A - To o p t i m i z e  f r e q u e n c y  r e s p o n s e .  Changed C29. 

CHASSIS & RF ASSEMBLY 19E500881-G1 t h r u  -G4 

Rev. D - To e l i m i n a t e  s q u e l c h  o p e n i n g  thump i n  r e c e i v e r s  w i t h  Channel  Guard.  Removed 
whi t e -o range  wire between 5443-13 and  TB2-1. Added a w h i t e - o r a n g e  wire be- 
tween P312 (on 517  o n  I F  a u d i o  and s q u e l c h  b o a r d )  and TB2-1. 

Rev. E - To s t a b i l i z e  t h e  t r i p l e r  s t a g e .  Removed C9 on A413/A414. 

Rev. F - To improve s e n s i t i v i t y  when u s e d  w i t h  d u a l  f r o n t - e n d .  Added C441. Changed 
DC f e e d  p o i n t  o f  R4 t o  C441-2. Jumpered C441-1 t o  C421-1. 

SCHEMATIC DIAGRAM WAS : 

A421 
HI IF AMP -- 
Q I -I--- I A- 300 HZ1 



ORDERING SERVICE PARTS 

Each component a p p e a r i n g  o n  t h e  s c h e m a t i c  d i a g r a m  is i d e n t i f i e d  by a  symbol  number ,  t o  s i m -  
p l i f y  l o c a t i n g  it i n  t h e  p a r t s  l ist .  Each component is l i s t e d  by symbol  number ,  f o l l o w e d  
by i ts  d e s c r i p t i o n  and GE P a r t  Number. 

S e r v i c e  p a r t s  may b e  o b t a i n e d  f rom A u t h o r i z e d  GE Communicat ion  Equipment  S e r v i c e  S t a t i o n s  
o r  t h r o u g h  any GE R a d i o  Communicat ion  Equipment  S a l e s  Of f  i ce .  When o r d e r i n g  a  p a r t ,  be  
s u r e  t o  g i v e :  

1. GE P a r t  Number f o r  component 
2 .  D e s c r i p t i o n  o f  p a r t  
3 .  Model number o f  e q u i p m e n t  
4 .  R e v i s i o n  l e t t e r  s t a m p e d  o n  u n i t  

T h e s e  i n s t r u c t i o n s  d o  n o t  p u r p o r t  t o  c o v e r  a l l  d e t a i l s  o r  v a r i a t i o n s  i n  e q u i p m e n t  n o r  t o  
p r o v i d e  f o r  e v e r y  p o s s i b l e  c o n t i n g e n c y  t o  b e  m e t  i n  c o n n e c t i o n  w i t h  i n s t a l l a t i o n ,  o p e r a -  
t i o n  o r  m a i n t e n a n c e .  

S h o u l d  f u r t h e r  i n f o r m a t i o n  b e  d e s i r e d ,  o r  s h o u l d  p a r t i c u l a r  p r o b l e m s  a r i s e  wh ich  a r e  n o t  
c o v e r e d  s u f f i c i e n t l y  f o r  t h e  p u r c h a s e r ' s  p u r p o s e s ,  c o n t a c t  t h e  n e a r e s t  R a d i o  Communicat ion  
Equipment  S a l e s  O f f i c e  o f  t h e  G e n e r a l  E l e c t r i c  Company. 
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