
132-174 MHz RECEIVER MODELS 4ER41C10-21, 34-45 
& 4ER41 E10-21, 34-45 (Includes Options 7341-7 344) 

FCC P i l i n g  D e s i g n a 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 

S e l e c t i v i t y  

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

S p u r i b u s  Response 

S t a n d a r d  Rece ive r  
UHS R e c e i v e r  

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-41-G 
Type ER-41-E 

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  Rece ive r  
UHS Rece ive r  

Maximum Sque lch  

In termodula  t i o n  (EIA) 

S t a n d a r d  Rece ive r  
UHS R e c e i v e r  

Maximum Frequency S e p a r a t i o n  

5  w a t t s  a t  l e s s  t h a n  5% d i s t o r t i o n  

Ultra-High 
S tanda rd  R e c e i v e r s  S e n s i t i v i t y  R e c e i v e r s  

0 .35  p V  0.175 pV 
0 . 5  p V  0 .25  pV 

-90 dB ( a d j a c e n t  c h a n n e l ,  3 0  kHz channe l s )  
-100 dB a t  k15  kHz 

+.0005% (-30°C t o  ffiO°C) 
f .0002S (-30°C t o  +60°C) 

k7  kHz (narrow- band) 

0.2 p v  
0 .1  pv 
G r e a t e r  t h a n  20-dB q u i e t i n g  ( l e s s  t h a n  1 . 5  pV) 

Frequency Response + 1  and -8 dB of 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 )  

*These specifications are intended primarily for the use of the serviceman. Refer to the appropriate Specification Sheet for the complete specifications. 
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T h e  p r e 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 .  T h e  
FET may b e  c o n s i d e r e d  a s e m i c o n d u c t o r  c u r -  
r e n t  p a t h  ( o r  c h a n n e l )  w h o s e  r e s i s t a n c e  
i s  v a r i e d  b y  a  v o l t a g e  a p p l i e d  b e t w e e n  t h e  
" g a t e "  a n d  " s o u r c e "  t e r m i n a  1s. L e a d  i d e n -  
t i f i c a t i o n  f o r  t h e  FET i s  shown i n  F i g u r e  
2A. T h e  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 .  a n d  may b e  c o m p a r e d  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  2 B ) .  

RF f r o m  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  
T1/T2  t o  t h e  " s o u r c e "  t e r m i n a l  o f  FET Q1. 
Q 1  o p e r a t e s  a s  a  g r o u n d e d - g a t e  a m p l i f i e r .  
T h i s  m e t h o d  o f  o p e r a t i o n  p r o v i d e s  a  l o w  
i m p e d a n c e  i n p u t  t o  t h e  a m p l i f i e r .  T h e  
a m p l i f i e d  o u t p u t  i s  t a k e n  f r o m  t h e  " d r a i n "  
t e r m i n a l  a n d  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  
( T 3 / T 4 )  t o  t h e  i n p u t  o f  f i v e  h e l i c a l  r e s o -  
na t o r s .  

HELICAL RESONATORS 

I n  s t a n d a r d  r e c e i v e r s ,  f i v e  h e l i c a l  
r e s o n a t o r s  (L301/L302  t h r o u g h  L 3 0 9 / L 3 1 0 )  
p r o v i d e  t h e  RF s e l e c t i v i t y  i n  t h e  f r o n t  e n d .  
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  f r o m  
t h e  a n t e n n a  t o  a  t a p  o n  L 3 0 1 I L 3 0 2 .  I n  UHS 
r e c e i v e r s ,  t h e  f i v e  h e l i c a l  r e s o n a t o r s  
p r o v i d e  a d d i t i o n a l  RF s e l e c t i v i t y  o f  t h e  
s i g n a l  f r o m  t h e  a m p l i f i e r .  

T h e  t a p  o n  L301/L302  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  i m p e d a n c e  m a t c h  t o  t h e  
a n t e n n a  o r  p r e a m p l i f i e r .  T h e  o u t p u t  o f  t h e  
h e l i c a l  r e s o n a t o r s  is c o u p l e d  t h r o u g h  C3  
t o  t h e  1st M i x e r  A s s e m b l y .  

PLATE 
LDRAlNl I 

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

F i g u r e  2  - FET N o m e n c l a t u r e  

STANDARD OSCILLATOR/MULTIPLIER (A305-A310) 

T h e  r e c e i v e r  1st o s c i l l a t o r  o p e r a t e s  
i n  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  
c i r c u i t .  T h e  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 r e q u e n c y  o f  
a p p r o x i m a t e l y  13 t o  18 m e g a h e r t z .  T h e  
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  com- 
p e n s a t i o n  a t  t h e  h i g h  e n d  o f  t h e  t e m p e r a t u r e  
r a n g e  a n d  i s  t h e r m i s t o r  c o m p e n s a t e d  a t  l o w  
t e m p e r a t u r e s .  T h i s  p r o v i d e s  + .0005% f r e q -  
u e n c y  s t a b i l i t y  as s o o n  as t h e  r e c e i v e r  is 
e n e r g i z e d - - w i t h o u t  t h e  warm-up t i m e  r e q u i r -  
e d  b y  c r y s t a l  o v e n s  o r  w a r m e r s .  

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 ,  b i a s  f o r  
t h e  o s c i l l a t o r  t r a n s i s t o r  is o b t a i n e d  by  a 
j u m p e r  f r o m  H1 t o  H2 o n  t h e  o s c i l l a t o r  b o a r d .  

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  
i s  c o n n e c t e d  i n  series w i t h  t h e  c r y s t a l ,  
a n d  u p  t o  t h r e e  a d d i t i o n  c r y s t a l  c i r c u i t s  
c a n  b e  a d d e d .  T h e  1 0 - v o l t  j u m p e r  i s  remov- 
e d  a n d  t h e  p r o p e r  f r e q u e n c y  i s  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  + 1 0  
v o l t s  by  means  o f  a  f r e q u e n c y  s e l e c t o r  
s w i t c h  o n  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  + 1 0  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  a n d  r e d u c e s  
i t s  i m p e d a n c e .  T h i s  a p p l i e s  t h e  c r y s t a l  
f r e q u e n c y  t o  t h e  b a s e  o f  o s c i l l a t o r  t r a n -  
s i s t o r  Q l .  F e e d b a c k  f o r  t h e  o s c i l l a t o r  i s  
d e v e l o p e d  a c r o s s  C 2 1 .  T h e  o u t p u t  i s  c o u p l e d  
t o  t h e  b a s e  o f  1st m u l t i p l i e r  6 2 .  

T h e  o u t p u t  o f  t h e  1st m u l t i p l i e r  
( t r i p l e r  Q2)  i s  t r a n s f o r m e r - c o u p l e d  ( T l / T 2 )  
t o  t h e  2 n d  m u l t i p l i e r  a s s e m b l y .  T h e  1st 
m u l t i p l i e r  t a n k  i s  t u n e d  t o  t h r e e  t i m e s  t h e  
c r y s t a l  f r e q u e n c y ,  a n d  i s  m e t e r e d  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 - 4  t h r o u g h  m e t e r i n g  
n e t w o r k  CR5, R16,  R5 a n d  C 3 3 .  

OSC ILLATOR/MULTI PLI  ER BOARD WITH I COM 
( O p t i o n s  7 3 4 1  - 7 3 4 4 )  

O s c i l l a t o r / M u l t i p l i e r  B o a r d s  A 3 1 1  t h r u  
A314 u s e  ICOM Module  M o d e l  4EG26Al1,  S e e  
t h e  c h a r t  b e l o w :  

OSCILLATOR OPT I ON NUMBER OF 
BOARD NUMBER FREQUENCIES 

A 3 1 1  7 3 4 1  1 
A312 7 3 4 2  2 
A3 13 7 3 4 3  3 
A314 7 3 4 4  4  

T h e  ICOM M o d u l e  c o n s i s t s  o f  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  
r e g u l a t o r  a n d  a b u f f e r  o u t p u t  s t a g e .  T h e  
e n t i r e  m o d u l e  ( i n c l u d i n g  c r y s t a l )  i s  e n -  
c l o s e d  i n  a d u s t  p r o o f  a l u m i n u m  c a n ,  w i t h  
t h e  ICOM f r e q u e n c y  a n d  t h e  r e c e i v e r  o p e r a -  
t i n g  f r e q u e n c y  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 i m m e r  i s  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  o n  t h e  t o p  
o f  t h e  c a n .  

T h e  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 - c o m p e n s a t e d  a t  b o t h  e n d s  o f  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  
c o m p e n s a 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  o f  
+ 0 . 0 0 0 2 %  w i t h o u t  c r y s t a l  o v e n s  or  w a r m e r s .  

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 ,  + 1 0  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  
j u m p e r  f r o m  H1 t o  H2. W i t h  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  a n d  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  1st m u l t i -  
p l i e r  Q2. 

T h e  o u t p u t  o f  t h e  1st m u l t i p l i e r  
( t r i p l i e r  Q2) i s  t r a n s f o r m e r - c o u p l e d  ( T l / T 2 )  
t o  t h e  2 n d  m u l t i p l i e r  a s s e m b l y .  T h e  1st 
m u l t i p l i e r  t a n k  i s  t u n e d  t o  t h r e e  t i m e s  t h e  
c r y s t a l  f r e q u e n c y ,  a n d  is m e t e r e d  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  5442-4  t h r o u g h  m e t e r i n g  
n e t w o r k  CR5,  R 1 6 ,  R5 a n d  C33 .  
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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 ,  u p  t o  
t h r e e  a d d i t i o n a l  ICOM modu le s  c a n  be  p l u g g e d  
i n t o  t h e  b o a r d .  The 1 0 - v o l t  jumper  is  r e -  
moved a n d  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  +1G 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 .  

A l l  ICOM modu le s  a r e  i n d i v i d u a l l y  
c o m p e n s a t e d  a t  t h e  f a c t o r y ,  and  
c a n n o t  be  r e p a i r e d  i n  t h e  f i e l d .  
Any a t t e m p t  t o  remove t h e  ICOM 
c o v e r  w i l l  v o i d  t h e  w a r r a n t y .  

2ND MULTIPLIER (A303/A304) 

The  1st m u l t i p l i e r  o u t p u t  is t r a n s -  
f o r m e r - c o u p l e d  t h r o u g h  A303-Tl/T2 t o  t h e  
b a s e  o f  2nd m u l t i p l i e r  A303-Q1. F o l l o w i n g  
t h e  2nd m u l t i p l i e r  a r e  two r e s o n a n t  L-C 
c i r c u i t s  and  a  h e l i c a l  r e s o n a t o r  t u n e d  t o  
n i n e  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  o u t -  
p u t  is t a k e n  f r o m  a  t a p  on L311/L312 and 
a p p l i e d  t o  t h e  1st m i x e r .  

1ST MIXER (A301/A302) 

The  1st m i x e r  u s e s  a  F i e l d - E f f e c t  Tran-  
s i s t o r  (FET) a s  t h e  a c t i v e  d e v i c e .  ( F i g .  2 ) .  

The  FET h a s  s e v e r a l  a d v a n t a g e s  o v e r  a  
c o n v e n t i o n a l  t r a n s i s t o r ,  i n c l u d i n g  a  h i g h  
i n p u t  i m p e d a n c e ,  h i g h  power g a i n ,  and  a n  
o u t p u t  t h a t  i s  r e l a t i v e l y  f r e e  o f  h a r m o n i c s  
( l o w  i n  i n t e r m o d u l a t i o n  p r o d u c t s ) .  

I n  m i x e r  A301/A302, RF f r o m  t h e  h e l i c a l  
r e s o n a t o r s  is  a p p l i e d  t o  t h e  g a t e  of  Q1, 
and  i n j e c t i o n  v o l t a g e  f r o m  t h e  2nd m u l t i p l i e r  
i s  a p p l i e d  t o  t h e  s o u r c e .  The  m i x e r  o u t p u t  
is t a k e n  f r o m  t h e  d r a i n  w i t h  t h e  o u t p u t  
t u n e d  t o  t h e  5 . 3  MHz h i g h  I F  f r e q u e n c y .  

HI I F  AMPLIFIER (A315) AND CRYSTAL FILTER 
(A3161 

A s e r i e s - r e s o n a n t  c i r c u i t  (A301-L3 a n d  
A315-C1) c o u p l e s  t h e  m i x e r  o u t p u t  t o  t h e  
e m i t t e r  of  t h e  h i g h  I F  a m p l i f i e r  A315-Q1. 
The t r a n s i s t o r  is c o n n e c t e d  a s  a  g rounded-  
b a s e  a m p l i f i e r  wh ich  p r o v i d e s  a  low imped- 
a n c e  f o r  t h e  m i x e r  i n p u t .  The  a m p l i f i e r  
o u t p u t  is  c o u p l e d  t h r o u g h  a  t r a n s f o r m e r  T 1  
t o  t h e  c r y s t a l  f i l t e r .  

The  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  
(A316) p r o v i d e s  t h e  m a j o r  s e l e c t i v i t y  f o r  
t h e  r e c e i v e r .  The  o u t p u t  o f  t h e  f i l t e r  is  
c o u p l e d  t h r o u g h  i m p e d a n c e - m a t c h i n g  t r a n s -  
f o r m e r  A317-T1 t o  t h e  b a s e  o f  t h e  2nd  m i x e r .  

2ND OSCILLATOR, 2ND MIXER AND 1ST LO I F  
AMPLIFIER (A317) 

A317-Q2 o p e r a t e 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  f e e d b a c k  s u p p l i e d  t h r o u g h  

C4. The  o s c i l l a t o r  l o w - s i d e  i n j e c t i o n  
v o l t a g e  ( 4 8 4 5  kHz) is a p p l i e d  t o  t h e  b a s e  of  
t h e  2nd m i x e r .  

The  High I F  s i g n a l  f r o m  t h e  f i l t e r  and  
t h e  i n j e c t i o n  v o l t a g e  f r o m  t h e  2nd o s c i l l a -  
t o r  is  a p p l i e d  t o  t h e  b a s e  of  2nd m i x e r  Q2.  
The  445-kHz m i x e r  o u t p u t  is a p p l i e d  t o  t h r e e  
t u n e d  low I F  c i r c u i t s ,  L1,  L2 and  L3. T h e s e  
t u n e d  c i r c u i t s  a r e  r e q u i r e d  f o r  s h a p i n g  t h e  
n o s e  o f  t h e  I F  waveform,  a n d  f o r  r e j e c t i n g  
a n y  u n d e s i r e d  o u t p u t  f r e q u e n c i e s  f r o m  t h e  
2nd m i x e r .  

The low I F  s i g n a l  is a p p l i e d  t o  t h e  
b a s e  o f  1st low I F  a m p l i f i e r  Q317-Q3. The 
o u t p u t  o f  A317-Q3 is  R-C c o u p l e d  t o  t h e  b a s e  
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 (A3181 

A d d i t i o n a l  a m p l i f i c a t i o n  o f  t h e  low I F  
s i g n a l  g o i n g  t o  t h e  l i m i t e r  s t a g e s  is p ro -  
v i d e d  by 2nd low I F  a m p l i f i e r  A318-Q1. T h i s  
s t a g e  is  m e t e r e d  a t  5442-2 t h r o u g h  a  m e t e r i n g  
n e t w o r k  c o n s i s t i n g  of  C19,  CR3 and R25. 

F o l l o w i n g  t h e  2nd low I F  a m p l i f i e r  a r e  
t h r e e  R-C c o u p l e d  l i m i t e r  s t a g e s  (A316-Q2. 
-Q3 and  -Q4).  The 1st l i m i t e r  i.s m e t e r e d  
a t  5442-3 t h r o u g h  m e t e r i n g  ne twork  C20,  CR4 
a n d  R26. 

DISCRIMINATOR (A318) 

The l i m i t e r  o u t p u t  is  a p p l i e d  t o  a  
F o s t e r - S e e l y  t y p e  d i s c r i m i n a t o r ,  whe re  
d i o d e s  CR1 and  CR2 r e c t i f y  t h e  455-kHz 
s i g n a l  t o  r e c o v e r  t h e  a u d i o .  The d i s c r i m i n a -  
t o r  is  m e t e r e d  a t  5442-10 t h r o u g h  m e t e r i n g  
n e t w o r k  C16 and  R23. 

AUDIO - NOISE AMPLIFIER (A3181 

The d i s c r i m i n a t o r  o u t p u t  i s  c o u p l e d  
t h r o u g h  a  l ow-pass  f i l t e r  (C16,  C18,  R21 
and  R22) t o  t h e  b a s e  of  a u d i o - n o i s e  ampl i -  
f i e r  Q5. The f i l t e r  r emoves  a n y  455-kHz 
s i g n a l  r e m a i n i n g  i n  t h e  d i s c r i m i n a t o r  o u t p u t .  
Q5 o p e r a t e s  a s  a  e m i t t e r - f o l l o w e r  t o  match  
t h e  d i s c r i m i n a t o r  impedance  t o  t h e  VOLUME 
c o n t r o l ,  SQUELCH c o n t r o l ,  and  C h a n n e l  Guard  
i n p u t .  The s t a g e  a l s o  p r o v i d e s  power g a i n .  

AUDIO AMPLIFIERS (A318) 

Any a u d i o  p r e s e n t  i n  t h e  i n c o m i n g  
s i g n a l  is  c o u p l e d  f r o m  t h e  e m i t t e r  of  Q5 
t h r o u g h  t h e  VOLUME c o n t r o l  a n d  a  de -emphas i s  
n e t w o r k  t o  t h e  b a s e  o f  a u d i o  a m p l i f i e r  Q6. 
The de -emphas i s  n e t w o r k  c o n s i s t s  o f  C22,  C23,  
C24,  R30 a n d  R31. 

A u d i o  d r i v e r  Q7 f o l l o w s  t h e  a u d i o  amp- 
l i f e .  The  o u t p u t  o f  Q7 is  c o u p l e d  t h r o u g h  
t r a n s f o r m e r  T 1  t o  p r o v i d e  p h a s e  i n v e r s i o n  
f o r  t h e  p u s h - p u l l  a u d i o  PA s t a g e .  
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Q301  a n d  Q302 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 .  T h e  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  T 3 0 1  t o  
t h e  l o u d s p e a k e r .  T h e  y e l l o w  a n d  w h i t e  
t e r t i a r y  w i n d i n g s  o f  T 3 0 1  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 t o  m i n i m i z e  
d i s t o r t i o n .  

B a s e  b i a s  f o r  t h e  PA s t a g e  a n d  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  b y  b i a s  a d j u s t  p o t e n t i o m e t e r  R43.  
T h e  p o t e n t i o m e t e r  i s  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 r o -  
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 iometer R43 u n l e s s  PA t r a n s i s -  
t o r s  Q301  a n d  Q302 h a v e  b e e n  re- 
p l a c e d .  

A u d i o  h i g h  a n d  l o w  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 ,  a n d  c a n  b e  
u s e d  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 r o c e d u r e .  T h e  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  ter- 
m i n a l s  ( 3 . 2 - o h m  l o a d  a t  t h e  C o n t r o l  U n i t ) .  

SQUELCH ( A 3 1 8 )  

N o i s e  f r o m  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 .  W i t h  n o  
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  
i s  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  
Q8 t h r o u g h  a  h i g h - p a s s  f i l t e r  w h i c h  a t t e n u -  
a t e s  f r e q u e n c i e s  b e l o w  3 kHz.  T h e  f i l t e r  
c o n s i s t s  o f  C 3 0 ,  C 3 1  a n d  R45 ,  a s  w e l l  a s  
C34 a n d  L 3  i n  t h e  c o l l e c t o r  c i r c u i t  o f  Q8. 
T h e  g a i n  o f  Q8 i s  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 ,  w h i c h  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 .  

T h e  o u t p u t  o f  n o i s e  a m p l i f i e r  Q8 i s  
r e c t i f i e d  b y  d i o d e s  CR5 a n d  CR6, a n d  f i l t e r -  
e d  by  C36 a n d  C 3 7  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  o 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  o f  
Q9 r i ses  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 ,  w h i c h  r e m o v e s  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 a n d  a u d i o  d r i v e r  
Q7,  t u r n i n g  t h e m  o f f .  

When t h e  r e c e i v e r  is  q u i e t e d  b y  a  
s i g n a l  ( u n s q u e l c h e s ) ,  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  a n d  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  so  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 .  A n e t w o r k  
c o m p o s e d  o f  C 3 8 ,  CR7 a n d  R 6 2  s l o w s  down 
t h e  s w i t c h i n g  a c t i o n  o f  Q10,  p r e v e n t i n g  a n  
o b n o x i o u s  " thump" f r o m  b e i n g  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 r o m  t h e  e m i t t e r  
o f  a u d i o  d r i v e r  Q7 t o  t h e  e m i t t e r  o f  n o i s e  
a m p l i f i e r  Q8,  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  b y  4  t o  6 d B  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 .  

W i t h  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  Q8. 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  a n d  i t s  emit ter  p o t e n t i a l  d r o p s  
t o  zero. 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  e m i t t e r  o f  n o i s e  a m p l i -  
f i e r  Q8. R e d u c i n g  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 .  

K e y i n g  t h e  t r a n s m i t t e r  r e m o v e s  t h e  + 1 0  
v o l t s  f r o m  J 1 9 ,  t u r n i n g  o f f  DC a m p l i f i e r  
Q9 a n d  t u r n i n g  on  Q10 t o  m u t e  t h e  r e c e i v e r .  

CHANNEL GUARD 

C h a n n e l  G u a r d  B o a r d  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  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  
a n d  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  b y  p l u g - i n  t o n e  n e t -  
w o r k s  t h a t  a r e  made w i t h  p r e c i s i o n  c o m p o n e n t s  
f o r  e x c e l l e n t  s t a b i l i t y  a n d  r e l i a b i l i t y .  
T h e  t o n e  f r e q u e n c i e s  r a n g e  f r o m  7 1 . 9  t o  
2 0 3 . 5  Hz.  

E n c o d e r  ( A 3 1 9 )  

K e y i n g  t h e  t r a n s m i t t e r  r e m o v e s  t h e  
r e c e i v e r  m u t e  + 1 0  v o l t s ,  a n d  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  i t  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 w h i c h  r e d u c e s  t h e  i m p e d a n c e  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  ( R 3 9 ,  R 3 5  a n d  C 1 9 ) .  
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 .  

T h e  e n c o d e r  t o n e  i s  p r o v i d e d  b y  selec- 
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 a n d  Q6 
w h i c h  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  
b y  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  a n y  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  n e t w o r k  R45 ,  C 2 1 ,  C22 a n d  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 .  K e y i n g  t h e  t r a n s m i t t e r  
r e m o v e s  t h e  r e c e i v e r  m u t e  + 1 0  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 -  
res is tor  c o m b i n a t i o n  R32 a n d  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 a n d  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  Q7 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 .  T h e  e n c o d e r  t o n e  is t a k e n  
f r o m  t h e  e m i t t e r  o f  Q7 a n d  a p p l i e d  t o  a n  
a c t i v e  l o w - p a s s  f i l t e r  ( G 1 0 1 )  o n  t h e  t r a n s -  
m i t t e r .  
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Decoder (A3 1 9 )  

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  Channe 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  on 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 rom 
t r a n s m i t t e r s  t h a t  are c o n t i n u o u s l y  t o n e  
coded  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  
Channe 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  
o n  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  micro-  
phone f rom 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  and n o i s e  are t a k e n  f rom 
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  A318-Q5 and  is f e d  t h r o u g h  A319- 
J1 t o  f o u r  t o n e  a m p l i f i e r  and  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 ,  and 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  Q 5  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  ne twork .  

The o u t p u t  of  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 and Q9. The o u t p u t  of  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 and C R 8 ,  and 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 .  Q8 is n o r m a l l y  b i a s e d  f o r  low 
g a i n .  When t h e  t o n e  is d e t e c t e d  by CR7 and 
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  change  t h e  b i a s  on  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 "  
a c t  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 ampl i -  
f i e r  A318-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  on  t h e  r e c e i v e r  a u d i o  s t a g e s  and  
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  IK v o l t a g e  f rom 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 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  IK a m p l i f i e r  A318-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  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  ( o r  removing t h e  micro-  
phone f rom its h o o k s w i t c h )  removes  t h e  ground 
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  i t  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  JX a m p l i f i e r  
(A3 18-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  A318-J2 ( 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 round .  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  o f  C26, C27, C28, C29, L1 and R59. 

An o p t i o n a l  t o n e  r e j e c t  f i l t e r  (A320) 
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  C h a n n e l  Guard o n l y .  

DI SA SSEMBLY 

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

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  mount ing  f rame .  

2 .  P r y  up  c o v e r  a t  rear of  r e c e i v e r .  

3 .  S l i d e  c o v e r  back  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 rom 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  mount ing  f r a m e .  

2.  Remove s c r e w s  i n  b o t t o m  c o v e r .  P r y  up  
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  back  and l i f t  o f f .  

To remove t h e  r e c e i v e r  f rom t h e  s y s t e m  
frame- 

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  
s c r e w s  i n  f r o n t  c a s t i n g  ( s e e  F i g u r e  31, 
and  p u l l  c a s t i n g  away f rom s y s t e m  f rame .  

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

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

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 r o m  t h e  f r o n t  of  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 rame .  



hIA I NTENANCE LBI-3867 

F i g u r e  3 - Removing Top Cover  F i g u r e  4 - Removing Bottom Cover  

BACK COVER 

MOUNTING 
FRAME 

METERING 
JACK 

RETAINING SCREWS 
FOR FRONT CASTING 

( 1  EACH SIDE) 

HANDLE 

-IF - AUDIO SQUELCH 
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DISCRIMINATOR 
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[COM modu le ,  i t  i s  n o t  
u sed  a s  t h e  i n d i c a -  

I C Y .  I n s t e a d ,  m e a s u r e  
f o l l o w i n g  p r o c e d u r e .  

' i n g  t h e  42  t o  5 6 . 2 5  
jhould h a v e  a n  a c c u r a c y  

s c r i b e d  i n  F i g u r e  1 5 .  

le m e r c u r y  t h e r m o m e t e r  

' equency c o u n t e r .  Then 
on t h e  1st OSC/MULT 

.OF) o r  2 6 . 5 " C  ( + 2 " C ) ,  
~ n t e r  s h o u l d  b e  3 t i m e s  
[ c a s e .  A d j u s t  t h e  
i n  t h i s  f r e q u e n c y .  

le 8 0 ° F  ( 5 4 ° F )  o r  
t i o n  c u r v e s  of  F i g -  
I C Y  a s  f o l l o w s :  

RG-  5e /u  CABLE SOLDER a TAPE 
(KEEP LEADS SHORT) 

(TO COUNTER) 

, GE emblem a n d  se lec t  
t h e  c o r r e c t i o n  f a c -  

d  on t h e  ICOM by 3  a n d  
e  c o r r e c t i o n  f a c t o r  
s i g n  ( 5 )  g i v e n  t o  t h e  

o u l d  be 3 t i m e s  t h e  
f a c t o r .  A d j u s t  t h e  

b t a i n  t h i s  f r e q u c n c y  . 

1 6 . 9 4 8 , 1 4 8  MHz 
Green 
35°C (95 'F )  
- 1 . 1 5  PPM 

348,148 MHz x 3 = I 
: t i o n  f a c t o r ;  ( 5 0 . 8 4 4  
-58  h e r t z )  

)r 5 0 . 8 4 4 , 3 8 6  MHz; I 

 T TURNS OF 
INSULATED WIRE 
(PLACE OVER L1) 

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 
RC-1779 

DEGREES CENTIGRADE 
10 15 20 25 30  35 40 45 

50 60 70 80 9 0  100 110 120 

DEGREES FAHRENHEIT RC-1599 

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



ICOM FREQUENCY ADJUSTMENT 
Due t o  t h e  h i g h  s t a b i l i t y  of  t h e  ICOM m o d u l e ,  i t  is n o t  

recommended t h a t  z e r o  d i s c r i m i n a t o r  b e  u sed  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  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  4 2  t o  5 6 . 2 5  
MHz f r e q u e n c y  r a n g e .  The  c o u n t e r  shou1.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  (PPM) . 

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  1 5 .  

3 .  M e r c u r y  t h e r m o m e t e r .  

PROCEDURE : 

1. Check 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 o n n e c t  t h e  c o a x i a l  c a b l e  t o  t h e  f r e q u e n c y  c o u n t e r .  Then 
p l a c e  t h e  4 - t u r n  t e s t  l o o p  o v e r  L1  on t h e  1st OSC/MULT 
b o a r d .  

3 .  I f  t h e  ICOM t e m p e r a t u r e  i s  8 0 ° F  ( + 4 " F )  o r  2 6 . 5 " C  (+Z°C) ,  
t h e  f r e q u e n c y  i n d i c a t i o n  on t h e  c o u n t e r  s h o u l d  be  3 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  on t h e  ICOM c a s e .  A d j u s t  t h e  
ICOM 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  i s  n o t  w i t h i n  t h e  8 0 ° F  ( + 4 " F )  o r  
2 6 . 5 " C  ( f Z ° 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 f  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 i l l i o n  (PPM) . 

b .  M u l t i p l y  t h e  f r e q u e n c y  s t e n c i l e d  on t h e  ICOM by 3 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  (+) 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 .  The  f r e q u e n c y  m e a s u r e d  a t  L1 s h o u l d  be  3 t i m e s  t h e  
ICOM f r e q u e n c y  t 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  
ICOM 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 .  

r EXAMPLE I 
ICOM F r e q u e n c y  - 1 6 . 9 4 8 , 1 4 8  MHz 
ICOM C o l o r  Dot - Green  
Ambien t  T e m p e r a t u r e  - 35°C ( 9 5 ° F )  
C o r r e c t i o n  F a c t o r  - - 1 . 1 5  PPM 

M u l t i p l y  ICOM F r e q u e n c y  by 3 ;  ( 1 6 . 9 4 8 , 1 4 8  MHz x 3 = 
5 0 , 8 4 4 , 4 4 4  MHz) 

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  f a c t o r ;  ( 5 0 . 8 4 4  
MHz x - 1 . 1 5  PPM = - 5 8 . 4 7  h e r t z  ( o r  -58  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  L1  f o r  5 0 . 8 4 4 , 3 8 6  MHz; I 

EDURE 



1ST OSC MULT. (ER-41- E) 

ADJUSTMENT PROCEDURE 
ICOM ADJUSTMENT 
MODELS 4 E R 4 1 E l O - 4 5  
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EQUIPMENT REQUIRED 

1. GE T e s t  S e t  Model 4EX3A10, 4EX8K10, 1 1 ,  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  ohms-per-  
v o l t  m u l t i m e t e r .  

2 .  A  132-174  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  no  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 

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  centralized m e t e r i n g  j a c k  5442 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 .  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  C312 t o  C313 .  

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  5442-16 ( 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 PROCEDURE 

I 1 METERING POSITION 1 I I I 

I OSCILLATOR AND MULTIPLIERS I 
STEP 

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

1. 

2 .  

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

D  
( MULT- 1 ) 

3 .  

S e e  Pro-  
c e d u r e  

S e e  Pro-  
c e d u r e  

Z e r o  

E  
(MULT-2 ) 

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 .  Tune  
L2 ,  L3 a n d  C306 f o r  
maximum m e t e r  r e a d i n g ,  
k e e ~ i n g  s i g n a l  b e l o w  

TUNING CONTROL 

P i n  4  Tune L 1  ( 1 s t  OSC/MULT) 
f o r  maximum m e t e r  
r e a d i n g .  Then  t u n e  
L1  ( 2 n d  MULT) f o r  min- 
imum m e t e r  r e a d i n g .  

Tune  L1 ( 1 s t  OSC/MULT) 
a n d  L1 a n d  L2 ( 2 n d  
MULT) f o r  maximum 
m e t e r  r e a d i n g .  Then 
t u n e  L3 (2nd  MULT) f o r  
minimum m e t e r  r e a d i n g .  

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  3 0 5 .  
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  
(DISC) 

4 .  

L 1  ( o n  1st OSC/MULT) 
a n d  L1  ( o n  2 n d  MULT) 

P i n  5 

P i n  1 0  

B 
( 2 n d  I F  AMP) 

METER 
READING 

L1 ( o n  1st OSC/MULT) 
a n d  L1,  L2 a n d  L3 
( o n  2nd  MULT) 

B 
( 2 n d  I F  AMP) 

I 

P i n  2  

PROCEDURE 

1 s a t L r a t i o n y  

C301 ,  C 3 0 2 ,  C303 ,  
C304 ,  C385  a n d  C306 
( a l l  r e c e i v e r s ) ,  a n d  
T1/T2 a n d  T3/T4 (UHS 
r e c e i v e r s )  

P i n  2  

RF SELECTIVITY 

Maximum 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  a n t e n n a  
j a c k .  On UHS r e c -  
e i v e r s ,  t u n e  T1/T2 and 
T3/T4 (PREAMP) 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  
C 3 0 1  t h r o u g h  C306 f o r  
maximum meter 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 .  Then  re- 
t u n e  C301  t h r o u g h  C306 
s l i g h t l y  f o r  maximum 
q u i e t i n g .  

L2 a n d  L3 ( o n  2nd  
MULT) a n d  C306 ( o n  
RF s e l e c t i v i t y )  

1 FREQUENCY ADJUSTMENT I 

Maximum 

A  
(DISC) 

P i n  1 0  C9 on  1st OSC/MULT 
( '210,  C11  a n d  C12) 
f o r  m u l t i - f  r e q u e n c y  

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  t o  t h e  a n t e n n a  
j a c k .  Tune  C9 f o r  
z e r o  d i s c r i m i n a t o r  
r e a d i n g .  I n  m u l t i -  
f r e q u e n c y  u n i t s ,  t u n e  
C10 ,  C11  a n d  C12 a s  
r e q u i r e d .  

- NOTE - 1 
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  of t h e  r e -  
c e i v e r ,  i t  is recom- 
mended 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  b e  
made when t h e  e q u i p -  
ment  is  a t  a  t e m p e r a -  
t u r e  of  a p p r o x i m a t e l y  
7 5 ° F .  I n  no c a s e  
s h o u l d  f r e q u e n c y  ad-  
j u s t m e n t s  b e  made wher 
t h e  e q u i p m e n t  is .out- 
s i d e  t h e  t e m p e r a t u r e  



REMOVE 
THREE SCREWS 

HOLE 
302 304 

L 1 

RF SELECTIVITY HI IF AMP ~ N D M U L T  2ND MIXER 

IF-AUDIO & SQUELCH 

DISCRIMINATOR 

v 
40 PPS 
IWY\ 0 0 

NOTE 1: Appendix  A o f  
DATAFILE B u l l e t i n  1000-6 
c o n t a i n s  i n s t r u c t i o n s  
f o r  b u i l d i n g  a  sweep  20 Hz 
m o d u l a t o r .  

F i g u r e  7 - T e s t  S e t u p  f o r  20-Hz Double-Trace Sweep Al ignment  

R e c 2 e r  T'f N ~ ~ w T  To Vertical Scope 

TooIuF T~OPF 

-'MI Swept 
RF Receiver 

- OExt  , signal gAnt. 2nd Mixer Ed. 

- - *Mod.  
2 0  

Sweep Jock Output  
Audio Mod. 
oscillator 0 Hz O(N~tel& 

0 0 
Detector 

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

e x t e r n a l  s y n c  i n p u t  

F M 
Signa l 

Generator 30-50pv 



ALIGNE2W PROCEDURE 

PROCEDURe - 
DISCRIMINATOR 

-- 
OSCILLATOR, MULTIPLIERS & 1ST MIXER 

Signal 

Swept 
Receiver qZEXt. 

Mod. Jock Output  

Oscilloscope Probe , 1  
10-Hz Double-Trace Sweep Alignment 

( IOK 

- - 
or  Sweep Alignment 

P i n  2 1' (2nd :F AMP)\ 

L2 and L1 (on 1st MIXER aximum Apply an  on-f requency s i g n a l  i n t o  H o l e  3 0 4 ,  and t u n e  L2 and L1 f o r  maxlmurn 
A301/A302) 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  be low s a t u r a t i o n .  - 

I RF SELECTIVITY 1 

(2nd b p i n  2  I "05, C304, C303 and C302 Maximum Apply an on-f requency s i g n a l  I n  t h e  Hole  shown b e l o w ,  k e e p i n g  t h e  s i g n a l  
/below s a t u r a t i o n .  Tune C302 t h r o u g h  C305 f a r  maximum m e t e r  r e a d i n g  a s  
Ishown below:  

I ) =  (2nd I F  AMP) 

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

1 .  H o l e  304 

2 .  H o l e  303 

3 .  H o l e  302 

Tune - 
C305 

C304 

C303 1 14. H o l e  3 0 1  C302 1 
C301 C302 C303 C304, Apply an on-f requency s i g n a l  t o  t h e  a n t e n n a  j a c k .  On UHS r e c e i v e r s ,  1 
~ 3 0 5 ' a n d  ~ 5 0 6  ( o b  a l l  t u n e  Tl /T2 and T3/T4 (PREAMP) 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 )  a n d  Tl/TZ & r e c e i v e r s ,  t u n e  C301 t h r o u g h  C306 f o r  maximum quieting. 
T3 /T4 (UHS R e c e i v e r s )  , 

I -- t 4 
2ND MIXER & HI I F  I 

I 
- - -- - - 

The 2nd mixer  and h i g h  I F  c i r c u i t s  have been a l i g n e d  a t  t h e  f a c t o r y  and w i l l  n o r m a l l y  r e q u i r e  no 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  is n e c e s s a r y .  
u s e  t h e  p r o c e h u r e  o u t l i n e d  ~n SVEPS 1 0 ,  11 and 1 2 .  

Connect  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 c x t o r  a s  shown i n  F i g u r e  7. S e t  
s i g n a l  g e n e r a t o r  l e v e l  f o r  30-50 p v  and m o d u l a t e  w i t h  1 0  kHz a t  20  Hz. 
With d e t e c t o r  a t  t h e  c o l l e c t o r  Of Q3. (2nd 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 on s c o p e  p a t t e r n .  

NOTE 
I R e f e r  t o  DATAFILE BULLETIN 1000-6 I F  Al ignment  of  Tvro-Way Radio  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  on 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 .  

1 2 .  15 p i "  1 0  1 S e e  P r o -  Check 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  is w i t h i n  + . 0 5  v o l t  of 
c c d u r e  z e r o  w i t h  no s i g n a l  a p p l i e d .  Check 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  

-- 
11 bandwidth  is between k 7  and 9  kHz. 

FREQUENCY ADJUSTMENT 

A  

ALIGNMENT PROCEDURE 
P i n  1 0  C9 (on 1 s t  OSC/MULT) TI Apply an  o n - f r e q u e n c y  s i g n a l  t o  t h e  a n t e n n a  j a c k .  Tune C9 f o r  z e r o  

(DISC) ( ~ 1 0 ,  ~ 1 1  and ~ 1 2  f o r  d i s c r i m i n a t o r  r e a d i n g .  I n  m u l t i - f r e q u e n c y  u n i t s  t u n e  C ~ O ,  ~ 1 1  o r  ~ 1 2  a s  132-174 MHz MASTR RECEIVER I m u l t i - f  r e q u e n c y )  r e q u i r e d .  MODELS 4ER41C10-45  & 
I - NOTE - 

an$ ~1 (HI IF AMP) 
1 0 .  

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  of  t h e  r e c e i v e r ,  i t  is recommended 
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  b e  made w i t h  t h e  equipment  is a t  
a t e m p e r a t u r e  of  a p p r o x i m a t e l y  75-F.  I n  no c a s e  s h o u l d  f r e -  
quency a d j u s t m e n t s  b e  mtde when t h e  equipment  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  of  50 t o  9 0 ° F .  

B 

I ssue 7 

I 
Apply o n - f r e q u e n c y ,  unmodula ted  s i g n a l  and t u n e  L3, L2, L1. T1 (2nd m i x e r )  
and ., - L l ( 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  below s a t u r a -  , (2nd I F  AMP) 

W L2, L1, ~1 (2"d ~ i x e r )  P i n  2  Maximum 

I 



STEP 1 

OWER OUTPUT 
DISTORTION 

PROCEDURE 

!r O u t p u t  a s  f o l l o w s :  

) - m i c r o v o l t ,  o n - f r e q u e n c y  
i o d u l a t e d  by  1 , 0 0 0  h e r t z  
: d e v i a t i o n  t o  a n t e n n a  j a c k  

;t S p e a k e r :  

l e a k e r  l e a d  p i n  f r o m  5701-2 
J o n t r o l  U n i t ) .  

i-ohm l o a d  r e s i s to r  f r o m  
142-7. C o n n e c t  t h e  D i s t o r -  

i n p u t  a c r o s s  t h e  r e s i s t o r  

lset o f f  of t h e  h o o k s w i t c h .  
l i s t o r t i o n  A n a l y z e r  i n p u t  
t o  5442-7 .  

jLUME c o n t r o l  f o r  f i v e - w a t t  
VRMS u s i n g  t h e  D i s t o r t i o n  
VTVM). 

o n  m e a s u r e m e n t s  a c c o r d i n g  
ber's i n s t r u c t i o n s .  R e a d i n g  
s t h a n  5%. I f  t h e  receiver  
s t o  b e  m e a s u r e d ,  l e a v e  
a n d  e q u i p m e n t  a s  t h e y  a r e .  

VICE CHECK 

* t i o n  is more t h a n  5%, o r  
1 o u t p u t  is less t h a n  f i v e  

T h e n  c o n n e c t  a  m i l l i a m m e t e r  i n  s e r i e s  
w i t h  t h e  +12 v o l t  l e a d  a t  P443-11 .  W i t h  
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  
o f  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  b e e n  re- 
r e p l a c e d .  

G. A u d i o  G a i n  ( 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 i g n 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  o n  r e v e r s e  s i d e  o f  
p a g e ) .  

STEP 2 
USABLE SENSITIVITY 

(12- dB SlNAD ) 

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  
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 :  

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

B. P l a c e  t h e  RANGE s w i t c h  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  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 ) .  T u n e  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  o n  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 % ,  3 0 % ,  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  o f  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  a  mid  r a n g e  ( 3 0 % ) .  

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  o 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) 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  p o s i t i o n s  ( f i l t e r  o u t  
a n d  f i l t e r  i n ) .  

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 

I f  t h e  s e n s i t i v i t y  l e v e 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  o f  t h e  R F  s t a g e s  
a s  d i r e c t e d  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  make 
t h e  g a i n  m e a s u r e m e n t s  a s  shown  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) 

I f  STEPS 1 a n d  2  c h e c k  o u t  p r o p e r l y ,  
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 :  

A .  S e 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  
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  
12-dB SINAD m e a s u r e m e n t .  

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  o f  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  3 0 %  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  f r o m  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  ( f r o m  +2 dB t o  - 1 0  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  o f  t h e  r e c e i v e r .  
I t  s h o u l d  b e  more t h a n  +7 kHz ( b u t  less 
t h a n  29 k H z ) .  



LBI-3867 TEST PROCEDURES 

These T e s t  P rocedures  a r e  d e s i g n e d  t o  t h e  d e f e c t i v e  s t a g e  i s  p i n - p o i n t e d ,  r e f e r  t o  
h e l p  you t o  s e r v i c e  a  r e c e i v e r  t h a t  is  t h e  " S e r v i c e  Check" l i s t e d  t o  c o r r e c t  t h e  
operat ing---but  no t  p r o p e r l y .  The problems problem. A d d i t i o n a l  c o r r e c t i v e  measures  a r e  
encoun te red  c o u l d  be low power, poor  s e n s i -  i n c l u d e d  i n  t h e  T r o u b l e s h o o t i n g  P rocedure .  
t i v i t y ,  d i s t o r t i o n ,  l i m i t e r  no t  o p e r a t i n g  Befo re  s t a r t i n g  w i t h  t h e  R e c e i v e r  T e s t  Proce- 
p r o p e r l y ,  and low 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  tuned  and 
sequence  of t e s 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 .  
t h e  d e f e c t  can  be q u i c k l y  l o c a l i z e d .  Once 

TEST EQUIPMENT REQUIRED PRELIMINARY A D J U S T M E N T S  

D i s t o r t i o n  Analyzer  s i m i l a r  t o :  
Heath IM-12 

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

1. Connect t h e  t e s t  equipment t o  t h e  r e c e i -  
v e r  a s  shown f o r  a l l  s t e p s  of t h e  
r e c e i v e r  T e s t  P rocedure .  

2 .  Turn 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  of t h e  T e s t  P r o c e d u r e .  

6-dB a t t e n u a t i o n  pad ,  and 3.5-ohm, 
3. Turn on a l l  of t h e  equipment  and l e t  i t  

10-watt r e s i s t o r  warm up f o r  20 m i n u t e s .  

SIGNAL GENERATOR DISTORTION ANALYZER 

3.5 OHM,10-WATT RESISTOR CONTRO 
FROM J442-7 TO J442-15 

CHANNELFREQUENW 

RANGECONTROL 

(SET LEVEL 81 
DISTORTION RANGE) 

AUDIO 
AN 

Measure Audio 1 

A .  Apply a  1 
t e s t  s i g n :  
w i t h  k3 .3  
544 1. 

B. With F ive -  

Disconnec.  
(on r e a r  I 

Connect a  
5442-15 tc 
t i o n  Anal: 
a s  shown. 

With Handset: 

L i f t  t h e  1 
Connect tl 
from 5442- 

C .  A d j u s t  t h ~  
o u t p u t  ( 4 .  
Analyzer  : 

D.  Make d i s t c  
t o  manufac 
s h o u l d  be 
s e n s i t i v i l  
a l l  con t rc  

S 

I f  t h e  d i !  
maximum a1 

COMPONENT TOP VIEW 

REMOVE THREE SCREWS AND SWING BOARD OPEN 
CONTROL UNIT 

REAR 
SPEAKER 



STEP I- QLIICKCHECKS 

TEST SET CHECKS 
T h e s e  c h e c k s  a r e  typical v o l t a g e  r e a d l n g s  m e a s u r e d  w l t h  G E  
T e s t  S e t  Glodel 4EX3A10 i n  t h e  T c s t  1  position. v r  i l ode l  
4EXBKl0 o r  11 i n  t h e  l - v o l t  p o s l t l o n  

I ___1 

Reading w l t h  N o  Read ing  w i t h  1 [pv 
S i g n a l  i n  i i r imodulated i n p u t  

A L e s s  t t ~ m  
Disc i d l i n g  5 . 0 5  VDC 

R e g u l a t e d  10 PDC 

SYMPTOM CHECKS 

SYMFTOM PROCEDURE 

NO SUPPJAY VOLTAGE Check power c o n n e c t i o n s  and c o n t i n u i t y  o f  s u p p l y  l e a d s ,  
and (:heck f u s e  i n  power s u p p l y .  I f  f u s e  is b lown ,  
check r e c e i v e r  f o r  s h o r t  c i r c u i t s .  

I NO REGLnATED 10-VOLTS Check t h e  1 2 - v o l t  s u p p l y .  Then c h e c k  r e g u l a t o r  c i r -  
c u i t  (See  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  Power S u p p l y ) .  

LOW 1ST LIM READING I Check s u p p l y  v o l t a g e s  and t h e n  check  o s c i l l a t o r  r e a d i n  
a t  5442-4 & 5  a s  shown i n  STEP 2A. 1 
Make SIMPLIFIED VTVM GAIN CHECKS from 2nd Mixer  t h r o u g  
1st L i m i t e r  s t a g e s  a s  shown i n  STEP 2A. 

LOW OSCILLATOR/MULTI - 
PLIER READINGS 

Check 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  End 
Al ignmen t  P r o c e d u r e ) .  

Check v o l t a g e  and  r e s i s t a n c 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  Q l /Q2 .  

1 Check c r y s t a l  Y1. 1 
I LOW RECEIVER SENSITIVITY 

- 

Check F r o n t  End Al ignmen t  ( R e f e r  t o  R e c e i v e r  A l ignmen t  
P r o c e d u r e ) .  

I Check a n t e n n a  c o n n e c t i o n s ,  c a b l e  and  r e l a y .  I 
Check 1st and 2nd 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 
Check v o l t a g e  and r e s i s t a n c e  r e a d i n g s  of 1st M i x e r ,  
HI I F  Amp and 2nd M i x e r .  I 
Make s i m p l i f i e d  g a i n  and  waveform c h e c k s  of a u d i o  and 
s q u e l c h  s t a g e s  ( S t e p s  2A and  2 8 ) .  

LOW AUDIO 

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  Audio 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 iag ram) .  

Make SIMPLIFIED GAIN CHECKS (STEP 2A) . 
Check Audio  PA (6301  & Q302) v o l t a g e  r e a d i n g s  on 
s c h e m a t i c  d i a g r a m .  

Check v o l t a g e  and r e s i s t a n c e  r e a d i n g s  on Channe l  
Guard  b o a r d .  1 

I HIGH DISTORTION 4T LOW I S e t  PA b i a s  a d j u s t  R43 a s  s p e c i f i e d  u n d e r  S e r v i c e .  
AIJDIO LEVELS (50  MW) 

I I Checks  i n  STEP 1 o f  TEST PROCEDUXES. 

I IMPROPER SQUELCH OPERATION Check v o l t a g e  and r e s i s t a n c e  r e a d i n 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 iag ram) .  I 
Make g a i n  and  waveform c h e c k s  o f  a u d i o  and s q u e l c h  
s t a g e s  ( S t e p s  2A and 2B) .  

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

STEP 3 - V  

EQUIPMENT REQU 

1. RF Vol tmet l  
M i l l i v a c  T: 

2 .  S i g n a l  on  
C o r r e c t  frc 
t h e  d i s c r i ~  
3 . 3  kHz d e ~  

PROCEDURE 

1. Apply probc 
t i v e  (-10 1 

2 .  Move probet 
s y s t e m  neg; 

3 .  C o n v e r t  r e :  
rcula :  

V o l t  a6 

4. Check r e s u :  
on  d i ag ram.  



STEP 3-VOLTAGE RATIO READINGS -* I.--- 132-174 M H z  

EQUIPMENT REQUIRED: 

1. RF V o l t m e t e r  ( S i m i l i a r  t o  Boonton Model 91-CA o r  
M i l l i v a c  Type M V - 1 8  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  (below 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  can  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 .  Use 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 .  

PROCEDURE 

1. Apply p r o b e s  t o  i n p u t  o f  s t a g e  and s y s t e m  nega-  
t i v e  (-10 VDC) . Take 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 q e  and 
s y s t e m  n e g a t i v e .  Take r e a d i n g  (Eg) . 

3 .  Conver t  r e a d i n g s  by means o f  t h e  f o l l o w i n g  f o r -  
mula :  

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

? 

PREAMP 
Q I 

1 
~ 4 4 1  IST OSC IST MULT 

IST MlJLT 
J 4 4 2 - 4  4 

CRYSTAL FREQi 
OPERATING CREQ--2 

4.  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  shown 
on d i a g r a m .  

9 

lo1 + 

STEP 2A-SIMPLIFIED VTVil l  ( 

EQUIPMENT REQUIRED: 

14.08 TO 18.75 MHZ I 

- 
TI/T? 

I.. VTVM-AC & DC 

- 

2 .  S i g n a l  G e n e r a t o r  (measurements  M560 c 

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 l  
l o a d .  I f  t h i s  c a n n o t  be o b t a i n e d ,  s c  
70% of m a .  r o t a t i o n .  

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  

3 .  R e c e i 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 .  

4 .  Connect  VTVM between s y s t e m  n e g a t i v e  
i n d i c a t e d  by a r row ( e x c e p t  f o r  1st ar  
which r e f e r e n c e  c h a s s i s  g r o u n d ) .  



IST MIXER HI IF AMP 
01 0 1 

1 2ND MIXER 
0 2  

I 

I IST LO IF 2ND LO IF ~ 
1 AMP 1 AMP , 
I 0 3 I 0 1 , 

- 

j n t s  M560 o r  e q u i v . )  

- 

2ND MULT 
0 1 

X READING TAKEN WITH BASE OF 2ND 
OSC. 01  SHORTED TO SYSTEM NEGATIVE 

CHASSIS GRO 
Y * REMOVE SHORT ON 2NO OSC B INCREASE 

INPUT SIGNAL LEVEL TO APPROX M V  
TO OVERRIDE N J E C T l O N  VOLTAGE 

i 
I 

I 

B 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  approx .  

I - I I 
I 
i 

- 
I 

CRYSTAL L I - T l l T 2  T I  F ILTER T I  
I 

A316 
L 2 

- L 3 

O 7 V  
- - 

INJECTION VOLTAGE 2 5  M V  

l ( ! b ! ? ~ E 8 R p ~ A ~ 1 ~ ~ ~ "  INJECTION VOLTAGE 

counte rc lockwise .  

- 

SIGNAL GENERATOR 

UNMODULATED 

INCREASE GENERATOR 

PROCEDURE 
OUTPUT U N T I L  V T V M  
READING ON 1.5 V 
SCALE DECREASES 
BY 50 MV 

5 VDC 2 . 5  VDC GENERATOR OUTPUT 

GE TEST SET GE TEST SET SHOULD B E  APPROX 
READING 20 MILLIVOLTS 

I P O S  C 0 7 V l  IPOS E I V 1  

y a l i g n e d .  

n n e g a t i v e  and p o i n t s  
f o r  1st and 2nd MULT 

3und) . 

UNMODULATED 

INCREASE SIGNAL 
GENERATOR OUTPUT 
FROM ZERO UNTIL 
V T V M  READING DE- 
CREASES BY 5 % 

GENERATOR OUTPUT 
SHSULO BE APPROX 
600 MICROVOLTS 

STEP 2B-AUDIO 8 SQUELCH WAVEFORM 

EQUIPMENT REQUIRED: 

UNMODULATED 

INCREASE SIGNAL 
GENERATOR OUTPUT 
FROM ZERO UNTIL  
V T V M  READING DE- 
CREASES BY 5 %  

GENERATOR OUTPUT 
SHOULD BE APPROX 
5 MICROVOLTS 

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

UNHODULATED 

INCREASE SIGNAL 
GENERATOR OUTPUT 
FROM ZERO UNTIL  
YTVM READING DE- 
CREASES B Y  5 x 

GENERATOR OUTPUT 
SHOULD B E  APPROX 
0.3 MICROVOLTS 

2 .  S i g n a l  g e n e r a t o r  (measurements M560 t o  equ iva l -en t )  . 
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-ohm 
l o a d .  I f  t h i s  cannot  be o b t a i n e d ,  s e t  t o  approx .  
70% of max. r o t a t i o n .  

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 .  Rece iver  shou ld  be p r o p e r l y  a l i g n e d .  

4 .  Connect o s c i l l o s c o p e  between sys tem n e g a t i v e  and 
p o i n t s  i n d i c a t e d  by a r row.  



4 5 5  KHZ ---- 

I 

1 IF I 2ND LO IF j IST LIM 2ND L IM 
P I AMP Q 2 Q 3 

I Q I I 

3RD L IM 
Q4 

1-3 5:s) 1 

I AUDIO/NOISE 1 
I 

1 AMP ! 
I I  Q5 1 

AUDIO Atd 
Q6 

I 
I 

455 KHz 1 
LI a ~ 2  FILTER 7 

I  I 
I 1 

I 

DE-EMPHASIS ,. 
NET ' 

'I IST LIM 
METER METER 

J 4 4 2 - 3  

3 5 0  LOAD AT SPEAKER1 

,/" / NOISE Q8 AMP 

- - \ 
NOISE 

-FILTER - -  FILTER NOISE 

/' - 
i 

\ I / 

/ 

i 
/ 

/ 

\ / / / i-; 

I I I I 

SCOPE SETTING 

I M I  L V O L T  bT Q t C c V E R  FRFO 
M O D J L A T E D  B Y  K t . ?  rYITH 
3 3 K H Z  . IEU lAT lOh l  

-GH WAVEFORMS -* NOISE WAVE FORM 
*iO S l G r ~ 2  IN1 L-  

, 
, 

/ ,/' / / 
STANSARD SIGNAL ST4h3ARG SIGNAL STANCARC SIGNAL STLNCCRC S G V A L  S T m D A R D  SIGNAL STANDAQD SIGN 

0 75 V A C  0.55 V A C .  0.15 V A C  2.3 'JAC 0.05 V A C  

I I I I I 

. SL l /G l v  I  v ~ J L T I D I V  

2 V i - P  1 4 v  P - P  

:s a c r o s s  3.5-ohm 
:d, s e t  t o  approx 

: rc lockwise .  

gned . 
stern n e g a t i v e  and 



I AUDIO/NOISE 1 
I AMP , 
I  Q 5  

1 AUDIO AMP : AUDIO I 
Q 6  DRIVER I 

I Q 7 I 

AUDIO PA 
Q30 l /Q302  

0 5 M S I D V  0 5 M s / u i  0  5 M S ' 2 I v  0 .5  M S l D I b  0 . 5  MS/DIV 0.5 MS/DI \  0 5 MS/DIV 0 . 5  M S l D I V  0 . 5  M S I D I V  

1 . 5 ~ i / a V  VOLTID V 2 VOLTS/DlV 0.5 VOLTS,DIV 53 M~LLIVOLTS/:IV ' YULTIDIV 2 VOLTS/D lV  ID VOLTS/DIV 5 VOLTS/DIV 

1.4  1 P - P  I V  P D I N O S E l  5 7 v P-P I N C S E I  3 v P-P I N O I S E l  i I v P - P  1 9  v P - P  4 v  P - P  3 0  V P - P  12 V P - P  

I / I 
/' / / 

TROUBLE SHOOTING PROCEDURE 

. 

132-174 MHz MASTR RECEIVER 
MODELS 4 E R 4 1 C 1 0 - 4 5  & 4 E R 4 1 E 1 0 - 4 5  

I ssue  5 9 

STANSAqD SISNLL 

0 5 5  V A C .  

STAN-ARC SIGNAL 

0.15 V A C  

STANDARD S 4 r l A L  

2 3 V A C  

8-LNDARD SIGNAL 

0 05 V A C  

STANDARD SIGNAL STANDARD SIGNAL 

0 5 V A C  

STANDARD SIGNAL 

1.4 V A C  

STANDARD SIGNAL 

10 V A C  

STANDARD SIGNAL 

CONNECT V T V M  OR SCOPE 
ACROSS 3 5'2 LOAD BETWEEN 
J 4 4 2 - 7  AND J 4 4 i - 1 5  WITH 
SPEAKER DISCONNECTED 

4 18 V A C  



IF-AUDIO 8 SQUELCH BOARD 
A318 

.. 
ALTERNATE LI 8 L2 

C PIN NUMBER MARKING 
c ON SIDE OF CAN OR 

COLOR DOT IDENTIFIES 
PIN NUMBER I ON 
DISCRIMINATOR AND 2ND 
MIXER COILS 

Ti- a~-f - ,gy 
J*; 





I ST OSCILLATOR 
132-150 BMHZ 150 A - 1 7 4 M H  

PREAMP (UHS) 
A321/A322 A311 - 1 FREQ -A313 

A312 -MULTI FREQ-A314 

. - . - - . - . . . - . - - . - . . . . . . . . 
A 3 0 5 -  1 FREQ - A306 
A 3 0 7 -  2 FREQ - A 3 0 8  

I a - r  
7 (lBBa16155, Sh. 1, Rmv. 0 )  

(198216155, gh. 2. Rmv. 0 )  

(lSA127449. Sh. 1, Rev. 0 )  
(lSAl.27449, ah. 2 ,  Rev. 0 )  k/W2 

u 
TERMINAL VIEW 



NOTE I :  
I. PRE-AMP A3211A322  I S  PRESENT ONLY I N  

UHS RECEIVER MODELS SHOWN I N  TABLE  
IN  UHS RECEIVCQS J 4 4 4  IS THE ANTENNA 
INPUT JACK AN0  J441  CONNECTS T H E  PRE- 
AMP OUTPUT TO THC RECEIVER. IN NON- 
UHS RECEIVERS.J441 IS THE  ANTENNA 
INPUT  JACK TO BYPASS PRE-AMP.CONNEC1 
PI TO ~ 4 4 1 .  PLACE UNUSED ~3 IN  P L u r  
HOLDER CL IP .  

REVISION L E T T E R  BLOCK 

-- 

TO T B 2 - 2  
S F 2 4 - W - R  
REG +IOV 

T Y P  VOL 6 SQ CONNECTION 

RECEIVER M U T E  3 3 2 -  4 S F E W - B R - R  -~ 

182-6  S F Z 4 - W  - 

A318-JIO SF24-WBKR- 

D l 0  J 9  SF24-W-O-BR- 

F R E Q  I 

F R E P  2 A 3 0 5 - A 3 1 4 J 4  - 

F R E P  3 A 3 0 5 - A 3 1 4 - J 3  - 

FREQ 4 A 305-A314 - J 6  - 

VOL ARM A318-J8 SF24WBR-G 

+ I2  v 
REG +1OV 

SYSTEM NEG 318-J3 # 2 0  O-W - 

V O L / S P  L O  318-J17 SF24-W-BK-BR- 

A F  O U T  I 

A F  O U T 2  ,J442-15# 2 0  BK-W - 

T B 2 - 5  SF24-W-BK-G- 

C O S  F E E D  A3 IB -J22  SF24-W-OR. 

MON L ~ C K  

S F Z 4 - W Y G  
F REC 4 KEYING i FRE FA- m o t  ++ FREQ. 4 2P30 Q I - ~ 1 2  

FREP. 4 

136 

+t USED ONLY FOR MU 

A 1 5 0 8 - 1 7 4  M H z  
1 3 2 - 1 5 0 8  M H z  



A 

I 

-- 

SFZ4- WY-ER 

-------- --------- * FOR SINGLE FREQ OPERATION PARTS MARKED WITH * a  X * 
W-R WIRE W-Y-BR TO J6 AN0 W-Y-G TO J 5  * NOT USED IN  SINGLE FREO. UNITS. 
-W~R --" * * USED ONLY I N  S INGL FREO. UNITS. 

(1911402944, Rev. . 
10-W ~- 

4.W~BK-BRJ 

I w-EL- 1 
IG-W 

0 BK-W - ' 

- W-8K-G 

!4-W-OR_/ SF Z4W-Y-G SF 24 W-Y-0 

'+w-R B L ~  

FREQ. 4 FREQ. 3 FREQ. 2 FREO I , +- - --- - - - -- 
DA USED IN SING1 F FREQ ONLY 

CI  

30Iph 

CR4 CRI 

. ..~. - - 

I 
A - -- -. 

X USED ONLY FOR M U L T F R E O  
A 1 5 0 8 7 4  MHz 

132- SO 8 MHz 

n,, i L I 9 t i 2 r l ' . , . \  
+ i $ 5 1 . 1  i I I 19i;~i IC 'YG3 

(1911413050, Rev.  2 )  



--- HI IF A M P -  -=I 
NOTE 

QI 95*--- 

6 8 K  100 

A316 
CRYSTAL FILTER 

I--- 

----- 
---------PA----- 

ED IN  S I N G L E  FREQ ONLY  

;c - - 
I IST Q2 MULT ' A305/A310 ----- IST 0SCILL.ATOR BOARD - . ---1 

(19D402944, Rev. 3) 

SF 2 4  W-ti-8L 
MULTIPLIER I METER 

(19R621220, Rev. 33) 
- -- - - - - - - 

USED I N  SING1 E FREO ONLY 



A317 
2ND MIXER BOARD - -- 

2 N D  OSC 2ND MIXER IST LO I F  AMP 
-- - 

0 1 02 03 RII JI ~ 3 0 7  

R1 

- 8 

O K  - 
-+5v 

- c 4  E 4 . 9 Y  
'-220 7; 

--- 
ro ;F 2 4 - w  ~ 3 1 2 - I  o t-- 
;YSTEM NEG TO J 4 4 2 - 5  

S F 2 4  W-BR-BL 
I MdLTlPLlER 2 METER 

+- I-I- 1 HI0  - 
-- .. ~ 

CIE -- P 3 0 3 I A 3 0 4  

TO T 8 2 - 2  
S F 2 4 - W - R  
REG t I O V  

2ND MULT ROARD - - - - \ 

L- i 
TBI-2 1 

I 

I 



2ND LO IF AMP 
Q I 

IST LIMITER 
3 2 

2ND LIMITER 
Q3 

- -  
P 3 0 9  rTo J.42-3 

S F 2 4 - W - 0 - G  
S T  L I M I T E R  METER 

I 
1 

/ 

( t l O V 1  

TO J 4 4 3  18 S F 2 4 - W - B K - G  -- 

T B 2 - 6  TO J 4 4 3 - 3  S F 2 4 - W  -' 
-, 

ENCODE OUT \ T O  ~ 3 1 9 . ~ 3  ~ ~ 2 4 - w  ----/ 

TO A 3 B ~ P 3 2  S F 2 4 - W - 0  -' 
S F 2 4 - W - 0  2;- TO C319-J7 S F 2 4 - W - 0  

SYSTEM NEG 
J\ 

L 

r 0  T B I - 1  S F 2 4 - W - 0  

R 3 0 2  TO J 4 4 3 - I 2  S F 2 4 - W - R  ' .  
~ ~ 2 . 2  4 TO A 3 1 9 - J 4  SF24 -W-R  -A' 2 8 0 V  

2"ul-----0 -4- 
REG + IOV  ..\ TO A 3 7 - J I  S F 2 4 - w ~ R  - 

TO T B I - 2  S F 2 4 - W - R  , "  

S F 2 4 - W - B K  -- 

METERING JACK 

I S T  L I M I T E R  F'' 2 N D  I F  AMP 

MULT1PL)ER I  

MULT IPL IER  2  5  & - 
6  F 

AF OUT I  > 
SYSTEM NEG 

DISCRIMINATOR 

REG t I O V  

A F  OUT 2  

G N D  

A318-  J5  SF24 -W-BR-  

- A318- J 6  SF24-W-0.G- 
S F 2 4 -  

A 3 0 3 / 4  C17 W-G-BL-  ' A 3 0 3 / 4  Cl5 $?G-BL7 
1 T 3 0 1 - G  - --/ 
: / J 4 4 3 - 1 6  + ~ O G ~ W - - /  

i 
8 > 
9  F 
10 ) 

1 1  >- 
12 F 
l3 > 
14 t 
I 5  > 

1 l6 > 

-- ~ 3 1 8 - J ?  ~ ~ 2 4 - W - 0 - B K ~  

-- C317 
'-' 1 0 0 0  

J 4 4 3 - 1 7  f 2 0  BK-~3 
L ~ 3 0 1  BK---- 

~ 5 1 8  
100&- 

' ~ O ' ~ 3 1 8 - J 2 0  SF?.-W-0. 2 

r-. 



A318 
-- I. E AUDIO 8 SQUELCH BOARD - -- - 
MITER 7 DISC AUDIO/NOISE AMP NOISE AMP 

I j4 
- -- -- 

Q 5 
- -- 

Q 8 
I - T--- T f 

DISC METER 

TO ~ 4 4 5 1 4 1  ~ T B Z - T O  J 4 < 3 - 5  
S F 2 4 - W - B K - B P  S F 2 4  S F Z 4 - W - 0 - B R  

V O L / S O  I 0  W - 0  VOL HI 

TONE AMPS 
(21-04 

\ TO A 3 l 8 - J l 8  P335  
S ~ 2 4 W 0 8 l (  
DECODER INPUT 

I------ --- - 

(19R621220, R e v .  33 )  

J 1  



NOISE AMF D. C. AMP A1 
Q 8 Q 9  -010 

~ 3 l h Y  P317 

T O  T B 2 - 4 1  
S F Z I ~ W - B R - R  

R E C F V E R  MUTE 
I + l O V )  1 ! 

CHANNEL GUARD ------- 
A319 ENCODER DECODER SELECTIVE AM'J/OSC EMITTER FOLLOWER 

A 3 2 0  TONE REJECT FILTER Q 5 - Q 6  
2 CZZ R 4 5  

Q 7 

- T i H E r y - - - -  - 

3 3ut IPt 
- -- - -- - -- - - -- -- 

C19 
4 

l i ~ l ~ . - ~ ~  

1 

I \  I \ 

20,  R e v .  3 3 )  



AlJDlO AMP 
06 

AUDIO DRIVER 
Q7 

T R R I  

--- I, 
-- 

P 3 1 9  
319-J6 \r TO J 4 4 3 - 1 9  
- W - R - 6  S F 2 4  W-0 -  R 

REJECT FLTR 

I 

-- - - -- -- - - -- 
MITTER FOLLOWER TONE AMPS DC. AMP 

Q 7 QS-Q9 QIO 1 
I 

p-!" T O  TBZ-$--/ 
S F 2 4 ~ W - B R - E  

RECEIVER MUTE t O V  

p 3 7 y  7 3  T82.2 

9 F 2 4 - W  R 
RCG t O V  

$330 TO A318-Jl2 ~ -,, 
SF24-W-Q-G  

TONE REJECT  F L T R  

P331 
T O A 3 1 8 - J l l  / , SF24-W-BK-aL  
SO CONTROL 

=_?0 TB2-I  / 
S F 2 4 ~ W  O SYS NEG 

ENCODE OUT 



I 

TO 
TO J 4 4 3 - 3  TO J 4 4 1  I J 4 4 2 - 5  TO J 4 4 2 - 7  

* 2 0 - 0 - 1  S Y S T i M  1416 l R  2 V  
IEK GREEN 
AF OIJT 2 AF  OUT I 

I I 

c 1 0  TB?!----/ 
S F 2 4 - W ~ E R - H  

RECEIVER MUTE t I i IV  

P37y T 3  T E 2 - 2  --, * ,,,l,TR 
REG + O V  

)p330 TO A3lE-J12 ~, 
SF24-W-R-G 

TONE REJECT FLTR 

P 1 3 l  

> TOA318-J I I  / 
SF24-W-BK-EL 
SO CONTROL 

TB2-1 / 
S F 2 4 ~ W - 0  SYS NEG 

SF24  W 
ENCCUF OUT 

_TCH3-___- TONE 
YETWORI< 

P L 1 9 6 2 0 5 2 8 0  

IN ORDER TO RETAIN RAlED EOUIPMENT PER. 
FORMANCE, REPLACEMENT OF AN1 SERVICE 
PART SHOULD BE MADE ONLY WITH A COW. 
PONENT HAVING THE SPECIFICATIONS 
SHOWN ON THE PARTS LIST 101  THAl PART - 

ALL RESISTORS ARE % W A l l  UNLESS 
OTHERWISE SPECIFIED AND RESISTOR 
VALUES IN OHMS UNLESS FOLLOWED BY 
K 1000 OHMS OR MEG 1,000,000 OHMS. 
CApAClTOR VALUES IN PICOFARADS (EQUAL 
TO MICROMICROFARADSI UNLESS FOLLOWED 
BY UF MICROFARADS INDUCTANCE VALUES 
IN MICROHENRYS UNLESS FOLLOWED 81  
MH MILLIHENRYS OR H HENRYS 

VOLTAGE READINGS 
VOLTAGE READINGS ARE TYPICAL READINGS 
MEASURED TO SYSTEM NEGATIVE (J442-8)WITH 
TEST SET MOOEL 4EXJAIO OR A 20 ,000  OHM- 
PER-VOLT M E T E P  

5 ;  NO s GNA! I P ~  u ~h SOJE-CH CONTRO- F.-LY 
CO-NTERC-OCKW SE (MAXIJM S O U € - C h l  

US.SQJE-CH CONTSOL FLLLY CLCCUWOSE WfTH 
A ONE MILLIVOLT MODULATED SIGNAL 
IUNSQUELCHED) AND 5 WATT AUDIO OUTPUT 

NOTE DC VOLTAGES FOR IST MIXER, MULTIPLIER. 
AND IST IF AMPLIFIER TAKEN WITH MODULES 
REMOVED FROM CASTING AND 10 VOLTS 
APPLIED TO INPUT LEADS. 

LOW SPLIT 132-150.8 M H z  
A HIGH SPLIT 150 8-174 M H z  

VALUE OF R 4 7  IS DETERMINED B Y T E S 1  
( S t E  TEST SPEC 19A127182) - THESE ARE ONLY PARTS PFltSENT 
ON A 3 2 0  

x * USED IN 4ER41Cl l  FOR IMTS BASE STATION 
ONLY 

SCHEMATIC DIAGRAM 
132-174 MHz RECEIVER 

MODELS 4 E R 4 1 C 1 0 - 4 5  & 4 E R 4 1 E l O - 4 5  

I s s u e  9 13 






























