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EQUIPMENT INDEX 

EQUI PMENT 

FM TRANSMITTER 

4 0 6 - 4 2 0  MHz 
4 5 0 - 4 7 0  MHz 
ICOM M o d u l e  

FM RECEIVER 

4 0 6 - 4 2 0  MHz 
4 5 0 - 4 7 0  MHz 

CONTROL UNITS 

S t a n d a r d  
E x t e n d e d  C o n t r o l  

CONTROL CABLES 

1 0 - f o o t  ( u s e d  w i t h  6 or  1 2  v o l t  p o w e r  s u p p l i e s )  
10-loot  ( u s e d  w i t h  2 4 / 3 6  v o l t  p o w e r  s u p p l y )  
2 0 - f o o t  ( u s e d  w i t h  6 o r  1 2  v o l t  p o w e r  s u p p l i e s )  
2 0 - I o o t  ( u s e d  w i t h  2 4 / 3 6  v o l t  p o w e r  s u p p l y )  

BATTERY POWER S U P P L I E S  

D r y  B a t t e r y  S u p p l y  
D r y  B a t t e r i e s  

R e c h a r g e a b l e  B a t t e r y  S u p p l y  
R e c h a r g e a b l e  B a t t e r y  
3 - R a t e  C h a r g e r  

VElIICULAR POWER S U P P L I E S  

1 2 - v o l t  DC, f g r o u n d  
1 2 - v o l t  DC,  - g r o u n d  

P o w e r  C a b l e  
6 - v o l t  DC, f g r o u n d  

P o w e r  C a b l e  

INDUSTRIAL POWER SUPPLY 

2 4 1 3 6 - v o l t  DC,  g r o u n d  
P o w e r  C a b l e  

TRANSMITTER-RECEI VER CASE 

hlI CROPHONE 

S t a n d a r d  
W e n t  h e r p r o o f  
H a n d s e t  

CONTROL UNIT MOUNTING K I T  (EC-66-A)  

VElIICULAR MOUNTING FRAME 

L o c k i n g  
N o n - l o c k i n g  

VEHICULAR MOUNTING K I T S  

h l o b i l e  F r o n t  M o u n t  
I n d u s t r i a l  a n d  E x t e n d e d  C o n t r o l  A p p l i c a t i o n -  

ALIGNMENT TOOLS 

H e x  S l u g  T y p e  
S l o t t e d  S c r e w  T y p e  

PORTABLE CARRYING STRAP 

PORTABLE ANTENNA 

4 0 6 - 4 2 0  MHz 
4 5 0 - 4 7 0  VHZ 

VEHICULAR ANTENNA 

MODEL NUMBER 

SINGLE-FREQUENCY 

4ET88A 10 
4ETSRA11 

( 1 )  4 E G 2 5 A 1 0  

4 E R 5 3 A 1 0  
4 E R 5 3 A l l  

4 E C 6 0 A 1 0  
4 E C 6 6 A 1 0  

TWO-FREQUENCY 

4ET88A 10 
4ET88A 11 

( 2 )  4 E G 2 5 A 1 0  

4 E R 5 3 A 1 2  
4 E R 5 3 A 1 3  

4 E C 6 0 A 1 2  
4EC66A 11 

1 9 C 3 0 3 8 2 8 - G 2  
1 9 C 3 0 3 8 3 8 - G 4  
1 9 C 3  03 8 2  8- G6 
1 9 C 3 0 3 8 2 8 - G 7  

4 E P 4 2 A 1 0  
1 9 B 2 0 9 1 9 3 - P 1  

4 E P 6 S A 1 0  
1 9 B 2 0 9 1 3 8 - P 3  
4 E P 6 0 A  10 

I 
4 E P 4 7 A 1 0  
4 E P 4 7 A l l  

1 9 C 3 0 3 6 4 0 - G 3 ,  -G4 
4 E P 4 8 A  10 

1 9 C 3 0 3 6 4 0 - G 4  

4EP52A 10 
1 9 B 2 0 5 4 2 2 ,  G 1  o r  G2 

1 9 B 2 0 4 5 0 1 - G 2  

4EM33D10 
4EM25C10 
4EM34A10 

1 9 A 1 2 2 0 1 0 - G 2  

1 9 D 4 0 2 5 2 0 - G 2  
1 9 D 4 0 2 5 2 0 - G 1  

1 9 A 1 2 1 8 2 6 - G 1  
1 9 A 1 2 1 8 2 6 - G 3  

4 0 3 3 5 3 0 - G 2  
4 0 3 8 8 3  1 - P 1  

1 9 C 3 0 3 6 3 2 - P 1  

4 E Y 1 9 C 1 4  
4 E Y 1 9 C 1 5  

4 E Y 1 2 A 1 3  



OPTIONAL EQUIPMENT 

MODEL NUMBER 

19B204993-02 

19D402513-P1 

19D402600-G1 

4EP65A10 

4EP42A10 

19D402 520-G1 
19D402 520-62 

19A 12 1826-G1 

4EM33C10 

19B204289-Gl 

4EH16A10 

4EJ19A10, 11 

4EY20A10 

19C303828-G6 

4EM34A10 

4EP60A10 
4EP60All 
4EP60A12 
4EP60A13 

4EP53A10 
4EP53All 
4EP53A12 

om I ON 
NUMBER 

5502 

5503 

5504 

5426 

5512 

5506 
5501 81 5507 

5506 & 5507 

5513 

5505 

5510 

5553 
t h r u  
5556 

5982 

5551 

5531 & 5532 

5455 
54 56 
5468 
5469 

5529 
5530 
5533 

L 

I 

EQUI PMENT 

DC T r i c k l e  Charge Cable  

L e a t h e r  F i e l d  J a c k e t  

Back Pack 

Rechargeable  B a t t e r y  Power Supply 

D r y  B a t t e r y  Power Supply 

V e h i c l e  Mounting Frame 
Non-locking 
Locking 

V e h i c l e  Mounting K i t  

hlicrophone (Noise  C a n c e l l i n g )  

B a t t e r y  Power Supply ( 3 - f t . )  

Channel Guard Encoder 

S e l e c t i v e  C a l l i n g  Decoders  

Antenna (Auto-Gut ter  Mount) 

C o n t r o l  Cable  (20-Foot)  

Handset  

E x t e r n a l  B a t t e r y  Charger  
117 VAC 3-Rate 
117 VAC Timed 
234 VAC 3-Rate 
234 VAC Timed 

V e h i c u l a r  B a t t e r y  Charger  
6-Volt  I n p u t  
12-Volt  I n p u t  
24-36 Vol t  I n p u t  



SPECIFICATIONS * 

GENERAL 

FREQUENCY RANGE 

S I Z E  (H x W x L) 

OPERABLE TEMPERATURE RANGE 

P o r t a b l e  
M o b i l e  & I n d u s t r i a l  

BATTERY LIFE 

MINIMUM RF POWER OUTPUT 
( 1 3 . 6  VDC S u p p l y )  

( D r y  B a t t e r y  S u p p l y )  

CRYSTAL MULTIPLICATION 

SPURIOUS & HARMONICS 

FREQUENCY STABILITY 

MODULATION 

AUDIO RESPONSE 

AUDIO DISTORTION 

DUTY CYCLE 

SENSITIVITY 

1 2  d B  SINAD 
2 0  d B  Q u i e t i n g  

SELECTIVITY (EIA T w o - S i g n a l  M e t h o d )  

SPURIOUS RESPONSE 

MODULATION ACCEPTANCE 

INTERMODULATION ( E I A )  

AUDIO CHARACTERISTICS 

FREQUENCY STABILITY ( F i r s t  O s c i l l a t o r )  

F IRST OSCILLATOR MULTIPLICATION FACTOR 

R e c h a r g e a b l e  B a t t e r y :  One 8 - h o u r  d a y  
( N i c k e l  - Cadmium) 

D r y  B a t t e r y :  F i v e  8-Hour  d a y s  ( A l k a l i n e  
"D" C e l l s )  

TRANSMITTER 

7 . 5  w a t t s  

4 . 5  w a t t s  

A t  l e a s t  53 d B  b e l o w  c a r r i e r  

+ . 0 0 0 2 %  ( - 3 0 ° C  t o  + 7 0 ° C )  

W i t h i n  + 1  d B  a n d  -3 dB o f  a  6  d B / o c t a v e  
p r e - e m p h a s i s  f r o m  3 0 0  t o  3 0 0 0  Hz ( 1 0 0 0  
Hz r e f e r e n c e )  p e r  EIA s t a n d a r d s  

L e s s  t h a n  10% 

2 0 %  ( 1 0 %  f o r  p o r t a b l e  b a t t e r y  l i f e )  

RECEIVER 

- 6 5  d B  ( a d j a c e n t  c h a n n e l ,  2 5  kHz c h a n n e l s )  

k9 .5  kHz 

W i t h i n  +2 d B  a n d  -8 d B  o f  a  6  d B / o c t a u e  
d e - e m p h a s i s  c u r v e  f r o m  3 0 0  t o  3 0 0 0  Hz 
( 1 0 0 0  Hz r e f e r e n c e )  p e r  EIA s t a n d a r d s  



SPECIFICATIONS * (CONT'D) 

AUDIO OUTPUTS 

SQUELCH SENSITIVITY 

1 . 5  w a t t  w i t h  l e s s  than  10% d i s t o r t i o n  

1 0  w a t t s  w i t h  l e s s  t h a n  10% d i s t o r t i o n  w i t h  
o p t i o n a l  10 w a t t  a u d i o  a m p l i f i e r  

0 . 2  p V  minimum 
0 . 8  pV maximum 

POWER SUPPLIES 

INPUTS (TYPICAL) 

( 4EP47A10* 1 f 1 3 . 8  VDC 0 . 4 0  1 0 . 6 5  1 4 . 5  1 

/ POWER SUPPLY , hlODEL 

4EP42A10 

4EP65AlO 

* I f  4EP47A10 is  used i n  n e g a t i v e  ground s y s t e m s ,  t h e  b a t t e r y  d r a i n  i s  i d e n t i c a l  t o  t h e  
4EP47All. 

VOLTAGE SOURCE 

S e l f  c o n t a i n e d  Dry 
B a t t e r y  (19B209193-P1) 

S e l f  c o n t a i n e d  Nickel-  
Cadmium B a t t e r y  

4EP47All 

OUTPUTS (TYPICAL) 

i , (19B209138-P3) ( a t  1 2 . 5  VDC) 

BATTERY DRAIN (AMPS) 

13 .8  VDC (Neg. Ground) 

4EP48A10 I 

4EP52A10 

POWER SUPPLY MODEL 

4EP42A 10 
I 

4EP65A10 

Transmi t  

1 . 2  
( a t  22 .0  VDC) 

3 . 8  

Rx Standby 

0.04 

0 .04 

0 .04  

Rx F u l l  Addio 

0 .30 

0 .30  

k6 .6  VDC 

f 3 6 . 0  VDC 
k24.0  VDC 

4EP47A10, A l l  13 .8  V @ 0 . 0 3  A 13 .8  V @ 0.30 A 
3 2 . 0  V @ 1 . 0  A 

4EP48A10 1 3 . 8  V @ 0 .03  A 1 3 . 8  V @ 0.30 A 24 .0  V @ 0 . 3 3  A 
3 2 . 0  V @ 0 . 8 0  A 

4EP52A10 1 4 . 0  V @ 0.067 A 1 3 . 7  V @ 0 . 3 5  A 24.0  V @ 0 . 5  A 
(k36 VDC i n p u t )  3 2 . 5  V @ 0 .97  A 

(224 VDC i n p u t )  1 4 . 0  V @ 0.067 A 13.6  V @ 0.34 A 2 3 . 8  V @ 0 .49  A 
32 .2  V @ 0 . 9 7  A 

* These s p e c i f i c a t i o n s  a r e  i n t e n d e d  p r i m a r i l y  f o r  t h e  u s e  of t h e  se rv iceman .  R e f e r  t o  
t h e  a p p r o p r i a t e  S p e c i f i c a t i o n  S h e e t  f o r  comple te  s p e c i f i c a t i o n s .  

Rx Standby 

0 . 0 3  A 

0 . 0 3  A 

0 .30  

0 .70 

0 .26 
0 . 3 5  

4 . 5  

POWER OUTPUT 

Rx F u l l  Audio 

0 .30  A 

0 .30 A 

Transmi t  

1 .2  A 
,{at 2 2 . 0  VDC) 

2 4 . 0  V @ 0 .33  A 
3 2 . 0  V @ 0 .80  A 

1 . 3 0  

0 .44 
0 .60  

1 1 . 5  
( a t  6 . 5  VDC) 

2 . 1  
2 . 9  



DESCRIPTION 

G e n e r a l  E l e c t r i c  PORTA-MOBIL Two-Way FM 
R a d i o s  a r e  h i g h  p e r f o r m a n c e ,  f u l l y  t r a n s i s -  
t o r i z e d  t r a n s m i t t e r - r e c e i v e r  c o m b i n a t i o n s  
p r o v i d i n g  c o m p l e t e  two-way c o m m u n i c a t i o n s  
f o r  p o r t a b l e ,  m o b i l e  a n d  i n d u s t r i a l  u s e .  

The PORTA-MOBIL is e a s i l y  h a n d - c a r r i e d  
by t h e  r e t r a c t a b l e  h a n d l e ,  o r  i t  c a n  b e  
c a r r i e d  by means o f  a  s h o u l d e r  s t r a p  -- 
l e a v i n g  t h e  h a n d s  f r e e .  An o p t i o n a l  p r o -  
t e c t i v e  l e a t h e r  c a s e  a n d  back  p a c k  a r e  a l s o  
a v a i l a b l e .  

The  PORTA-MOBIL c a n  be  mounted  i n  a n  
o p t i o n a l  v e h i c u l a r  m o u n t i n g  b r a c k e t  f o r  u s e  
a s  a  m o b i l e  u n i t .  T h e  m o u n t i n g  b r a c k e t  i s  
d e s i g n e d  s o  t h a t  t h e  r a d i o  c a n  b e  q u i c k l y  
a n d  e a s i l y  removed f r o m  t h e  v e h i c l e  a n d  
u s e d  a s  a  p o r t a b l e .  An o p t i o n a l  l o c k  i s  
a v a i l a b l e .  

The  PORTA-MOBIL w i t h  E x t e n d e d  L o c a l  
C o n t r o l  p r o v i d e s  a  s e p a r a t e  w e a t h e r p r o o f  
c o n t r o l  u n i t  t h a t  c a n  be  mounted  i n  a n y  l o -  
c a t i o n  c o n v e n i e n t  t o  t h e  o p e r a t o r .  T h e  con-  
t r o l  c o n t a i n s  a l l  o p e r a t i n g  c o n t r o l s ,  
s p e a k e r ,  m i c r o p h o n e  a n d  power c o n n e c t i o n s .  
The  c o n t r o l  u n i t  i s  c o n n e c t e d  t o  t h e  t r a n s -  
m l t t e r - r e c e i v e r  by a  10- o r  2 0 - f o o t  c a b l e .  

T h e  PORTA-MOBIL i s  h o u s e d  i n  a  c o m p a c t ,  
w e a t h e r p r o o f  t h r e e - s e c t i o n  a luminum c a s e  
t h a t  c a n  be  q u i c k l y  d i s a s s e m b l e d  f o r  s e r v i c -  
i n g .  A l l  t u n i n g  a d j u s t m e n t s  a r e  e a s i l y  
a c c e s s i b l e ,  a n d  t h e  t r a n s m i t t e r  a n d  r e c e i v e r  
h a v e  c e n t r a l i z e d  m e t e r i n g  j a c k s  f o r  e a s e  o f  
s e r v i c i n g .  F o r  a d d e d  r e l i a b i l i t y  and  r e -  
d u c e d  m a i n t e n a n c e ,  s i l i c o n  t r a n s i s t o r s  a r e  
u t i l i z e d  t h r o u g h o u t  t h e  t r a n s m i t t e r  a n d  r e -  
c e i v e r .  

OPERATION 

PUSH-TO-TALK SWITCH 

D e p r e s s i n g  t h e  p u s h - t o - t a l k  b u t t o n  on 
t h e  m i c r o p h o n e  r e m o v e s  t h e  b a t t e r y  v o l t a g e  
f r o m  t h e  r e c e i v e r ,  a p p l i e s  power t o  t h e  
t r a n s m i t t e r  a n d  s w i t c h e s  t h e  a n t e n n a  t o  t h e  
t r a n s m i t t e r  o u t p u t .  R e l e a s i n g  t h e  p u s h - t o -  
t a l k  b u t t o n  makes t h e  r e c e i v e r  o p e r a t i v e  
a g a i n .  

I CAUTION -- 
Do n o t  t o u c h  a n  u n i n s u l a t e d  a n t e n n a  
o r  t h e  m e t a l  b a l l  on an i n s u l a t e d  
a n t e n n a  when t r a n s m i t t i n g ,  a s  con-  
t a c t  may r e s u l t  i n  a n  RF b u r n .  

VOLUME AND SQUELCH 

T h e  VOLUME a n d  SQUELCH c o n t r o l s  m u s t  
be  a d j u s t e d  a t  t h e  s t a r t  of  o p e r a t i o n s .  T h e  
VOLUME c o n t r o l  r i s e s  o r  l o w e r s  t h e  l e v e l  o f  
s o u n d  h e a r d  f r o m  t h e  l o u d s p e a k e r .  The  
SQUELCH c o n t r o l  a d j u s t s  t h e  s i g n a l  l e v e l  r e -  
q u i r e d  t o  unmute  t h e  r e c e i v e r .  

AUDIO OUTPUT SWITCH (EC-60-A) 

An A u d i o  O u t p u t  S w i t c h  ( S 7 0 2 )  mounted  
on t h e  s y s t e m  f r a m e  p e r m i t s  t h e  a u d i o  l e v e l  
t o  be  s e t  f o r  e i t h e r  o n e - w a t t  o u t p u t  ( H I )  f o r  
n o i s y  l o c a t i o n s ,  o r  f o r  1 0 0 - m i l l i w a t t  o u t -  
p u t  (LO) i n  q u i e t e r  l o c a t i o n s .  O p e r a t i n g  
w i t h  t h e  s w i t c h  i n  t h e  LO p o s i t i o n  r e d u c e s  
t h e  b a t t e r y  d r a i n  a n d  i n c r e a s e s  b a t t e r y  l i f e .  

MAINTENANCE 

PREVENTIVE MAINTENANCE 

To i n s u r e  h i g h  o p e r a t i n g  e f f i c i e n c y  a n d  
t o  p r e v e n t  m e c h a n i c a l  and  e l e c t r i c a l  f a i l u r e s  
f r o m  i n t e r r u p t i n g  s y s t e m  o p e r a t i o n s ,  r o u t i n e  
c h e c k s  s h o u l d  be  made of  a l l  m e c h a n i c a l  a n d  
e l e c t r i c a l  p a r t s  a t  r e g u l a r  i n t e r v a l s .  T h i s  
p r e v e n t i v e  m a i n t e n a n c e  s h o u l d  i n c l u d e  t h e  
m a i n t e n a n c e  c h e c k s  l i s t e d  i n  t h e  t a b l e  a t  
t h e  t o p  o f  p a g e  2 .  

TEST PROCEDURES 

Whenever  d i f f i c u l t  s e r v i c i n g  p r o b l e m s  
o c c u r  ( s u c h  a s  when t h e  r e c e i v e r  is o p e r a -  
t i n g  -- b u t  n o t  o p e r a t i n g  p r o p e r l y ) ,  t h e  
s e r v i c e m a n  s h o u l d  r e f e r  t o  t h e  T e s t  P r o c e -  
d u r e s  f o r  t h e  t r a n s m i t t e r  o r  r e c e i v e r .  
T h e s e  tes ts  e n a b l e  t h e  s e r v i c e m a n  t o  c o m p a r e  
t h e  a c t u a l  p e r f o r m a n c e  o f  t h e  t r a n s m i t t e r  o r  
r e c e i v e r  a g a i n s t  t h e  s p e c i f i c a t i o n s  t h e  u n i t  
m e t  when s h i p p e d  f r o m  t h e  f a c t o r y .  When t h e  
u n i t  i s  n o t  o p e r a t i n g  p r o p e r l y ,  t h e  t e s t s  
h e l p  t h e  s e r v i c e m a n  t o  q u i c k l y  i s o l a t e  t h e  
d e f e c t i v e  s t a g e .  

T r a n s m i t t e r  t e s t s  i n c l u d e  t h e  f o l l o w i n g  
c h e c k s :  

Power o u t p u t  

T o n e  d e v i a t i o n  ( f o r  C h a n n e l  Guard  U n i t s )  

V o i c e  d e v i a t i o n  

R e c e i v e r  t e s t s  i n c l u d e  t h e  f o l l o w i n g  c h e c k s :  

A u d i o  o u t p u t  

12-dB SINAD ( s e n s i t i v i t y )  

M o d u l a t i o n  a c c e p t a n c e  ( I F  b a n d w i d t h )  
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MAINTENANCE CHECK 

DRY BATTERY SUPPLY - I n  low u s a g e  a p p l i c a t i o n s  w h e r e  t h e  d r y  
b a t t e r i e s  may l a s t  f o r  s e v e r a l  m o n t h s ,  t h e  b a t t e r i e s  s h o u l d  be  
c h e c k e d  p e r i o d i c a l l y  t o  s e e  i f  t h e y  a r e  l e a k i n g  e l e c t r o l y t e .  
I f  t h e  u n i t  i s  t o  be  s t o r e d  f o r  o v e r  t h i r t y  d a y s ,  t h e  d r y  

T e s t  P r o c e d u r e s  f o r  t h e  t r a n s m i t t e r  
a n d  f o r  t h e  r e c e i v e r  a r e  l o c a t e d  on t h e  
b a c k  o f  t h e  a p p l i c a b l e  A l i g n m e n t  P r o c e d u r e .  
F o r  b e s t  r e s u l t s ,  t h e  t e s t  p r o c e d u r e s  
s h o u l d  b e  u s e d  i n  c o n j u n c t i o n  w i t h  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 s  a s  e x p l a i n e d  i n  
t h e  f o l l o w i n g  s e c t i o n .  

X 

ANTENNA - C h e c k  t o  s e e  t h a t  t h e  a n t e n n a  i s  s c r e w e d  i n  t i g h t l y .  
I f  t h e  a n t e n n a  s h o u l d  work  l o o s e ,  a  l o s s  o f  r a d i a t i o n  o r  a n  
i n t e r m i t t e n t  s i g n a l  may r e s u l t .  

FREQUENCY CHECK - Check  t r a n s m i t t e r  f r e q u e n c y  a n d  d e v i a t i o n  a s  
r e q u i r e d  b y  FCC. N o r m a l l y ,  t h e s e  c h e c k s  a r e  made when t h e  u n i t  
i s  f i r s t  p u t  i n t o  o p e r a t i o n ,  a f t e r  t h e  f i r s t  s i x  m o n t h s  a n d  o n c e  
a  y e a r  t h e r e a f t e r .  

TROUBLESHOOTING PROCEDURES 

1 X 

X 

Some o f  t h e  p r o b l e m s  t h a t  may be en-  
c o u n t e r e d  i n  s e r v i c i n g  t h e  PORTA-MOBIL c a n  
be  c l e a r e d  u p  by means  of  a  c l o s e  v i s u a l  
i n s p e c t i o n  f o r  l o o s e  c o n n e c t i o n s  a n d  l o o s e  
o r  b u r n e d  c o m p o n e n t s .  However ,  when more  
d i f f i c u l t  p r o b l e m s  a r i s e ,  t h e  s e r v i c e m a n  
s h o u l d  f o l l o w  t h e  p r o c e d u r e s  o u t l i n e d  i n  
t h i s  s e c t i o n  a n d  shown o n  t h e  a p p l i c a b l e  
d r a w i n g s  i n  t h e  TROUBLESHOOTING s e c t i o n .  

b a t t e r i e s  s h o u l d  be  removed f r o m  t h e  power  s u p p l y  a n d  s t o r e d  

I 
I 

s e p a r a t e l y  i n  a  c o o l ,  d r y  p l a c e .  

T r a n s m i t t e r  

RECHARGEABLE BATTERY SUPPLY - I f  t h e  r e c h a r g e a b l e  b a t t e r y  is 
t o  be  s t o r e d  f o r  s e v e r a l  m o n t h s  o r  m o r e ,  i t  s h o u l d  b e  " e x e r c i s -  
e d "  a t  r e g u l a r  i n t e r v a l s .  D i s c h a r g e  t h e  b a t t e r y  a t  a  r a t e  o f  1 
t o  4 amps t o  a  l e v e l  o f  1 0  v o l t s  ( m e a s u r e d  w i t h  l o a d  c o n n e c t e d ) ,  

. t h e n  f u l l y  r e c h a r g e  t h e  b a t t e r y .  
MECIIANICAL INSPECTION - Whenever  t h e  u n i t  is  u s e d  i n  a  m o b i l e  
a p p l i c a t i o n ,  i t  is s u b j e c t  t o  c o n s t a n t  s h o c k  a n d  v i b r a t i o n .  
Check  t h e  u n i t  f o r  l o o s e  p l u g s , n u t s ,  s c r e w s  and  p a r t s  t o  make 
s u r e  t h a t  n o t h i n g  i s  w o r k i n g  l o o s e .  

RELAY CONTACTS - Remove t h e  p l u g - i n  r e l a y  a n d  e x a m i n e  t h e  
c o n t a c t s .  I f  t h e  c o n t a c t s  a r e  b u r n e d  o r  p i t t e d ,  r e p l a c e  
w i t h  new r e l a y .  

T h e  T r a n s m i t t e r  T r o u b l e s h o o t i n g  Dia-  
g r a m  c o n t a i n s  t h r e e  s t e p s  f o r  s e r v i c i n g  
t h e  t r a n s m i t t e r .  S t e p  1 lists some "Quick  
C h e c k s "  f o r  symptoms of  p o o r  p e r f o r m a n c e  , 
a n d  t h e  s u g g e s t e d  c o r r e c t i v e  a c t i o n .  S t e p  2  
p r o v i d e s  t y p i c a l  a n d  minimum v o l t a g e  r e a d -  
i n g s  o f  t h e  c e n t r a l i z e d  m e t e r i n g  j a c k  a s  
w e l l  a s  DC r e a d i n g s  a t  o t h e r  s t a g e s .  S t e p  3 
s h o w s  AC v o l t a g e  r e a d i n g s  f o r  t h e  a u d i o  
s t a g e s .  

A f t e r  t h e  d e f e c t i v e  s t a g e  h a s  b e e n  
i s o l a t e d ,  t h e  T r a n s m i t t e r  S e r v i c e  S h e e t  c a n  
b e  u s e d  t o  i s o l a t e  t h e  d e f e c t i v e  c o m p o n e n t .  

X 

X 

I NOTE 

X 

I f  i t  i s  e v e r  n e c e s s a r y  t o  remove  
o r  r e p l a c e  t h e  2nd  d r i v e r  t r a n -  
s i s t o r  ( Q 6 ) ,  n o t e  t h a t  t h e  t r a n -  
s i s t o r  c a s e  is a t  c o l l e c t o r  p o t e n -  
t i a l  a n d  t h e  o u t p u t  is c o u w l e d  bv 
a  c o n n e c t i o n  f r o m  t h e  h e a t - s i n k  t o  
a  t a p  o n  c o l l e c t o r  t a n k  c o i l  L11 
( S e e  T r a n s m i t t e r  S e r v i c e  S h e e t ) .  
T o  i n s u r e  a  good  RF c o n n e c t i o n ,  
a s  w e l l  a s  p r o p e r  h e a t s i n k i n g ,  
i t  i s  n e c e s s a r y  t o  t i g h t e n  t h e  
s c r e w s  on t h e  h e a t s i n k  a s  s e c u r e -  
l y  a s  p o s s i b l e  w i t h o u t  d a m a g i n g  
t h e  s c r e w s .  

R e c e i v e r  

R e c e i v e r  T r o u b l e s h o o t i n g  D i a g r a m  con-  
t a i n s  f o u r  s t e p s  f o r  s e r v i c i n g  t h e  r e c e i v e r .  
S t e p  1 l is ts  some "Quick  C h e c k s "  f o r  symptoms 
i n d i c a t i n g  p o o r  r e c e i v e r  p e r f o r m a n c e ,  a n d  
t h e  s u g g e s t e d  c o r r e c t i v e  a c t i o n .  S t e p  2A 
p r o v i d e s  o n e  o f  t h e  m o s t  u s e f u l  s e r v i c e  a i d s  
f o r  t h e  r e c e i v e r ,  t h e  s i m p l i f i e d  g a i n - p e r -  
s t a g e  m e a s u r e m e n t s .  S t e p  2B s h o w s  t h e  p r o -  
p e r  w a v e f o r m s  f o r  t h e  a u d i o  a n d  s q u e l c h  
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s t a g e s .  S t e p  3 p r o v i d e s  t h e  g a i n - p e r - s t a g e  p o o r  p e r f o r m a n c e ,  a n d  t h e  s u g g e s t e d  a c t i o n .  
m e a s u r e m e n t s .  I t  a l s o  s h o w s  t h e  p r o c e d u r e  f o r  m e a s u r i n g  

t h e  b a t t e r y  v o l t a g e  u n d e r  t r a n s m i t  c o n d i -  
R e f e r  t o  t h e  R e c e i v e r  S e r v i c e  S h e e t  t o  t i o n s .  To c h e c k  i n d i v i d u a l  c o m p o n e n t s ,  r e f e r  

f i n d  t h e  d e f e c t i v e  component  a f t e r  t h e  t o  t h e  S e r v i c e  S h e e t  f o r  t h e  a p p l i c a b l e  
d e f e c t i v e  s t a g e  h a s  b e e n  i s o l a t e d .  Power S u p p l y .  

Power S u p p l i e s  I n  t h e  d r y  b a t t e r y  s u p p l y ,  c h e c k  t h e  
f u s e s  and  i n s p e c t  t h e  r e l a y .  

T h e  f i r s t  s t e p  i n  s e r v i c i n g  t h e  v e h i c u -  
l a r  o r  r e c h a r g e a b l e  power s u p p l y  i s  t o  c h e c k  F o r  t h e  Model 4EP52A10 I n d u s t r i a l  Power  
t h e  f u s e s .  Then r e f e r  t o  t h e  p r o p e r  Power S u p p l y ,  c h e c k  f u s e s ,  t h e n  r e f e r  t o  t h e  
S u p p l y  T r o u b l e s h o o t i n g  D i a g r a m  f o r  9 l is t  "Quick  Check" o n  t h e  S e r v i c e  S h e e t .  
o f  "Quick  C h e c k s "  f o r  symptoms i n d i c a t i n g  



TRANSMITTER 

G e n e r a l  E l e c t r i c  PORTA-MOBIL FM T r a n s -  
m i t t e r  Type  ET-88-A is a  c r y s t a l - c o n t r o l l e d ,  
f r e q u e n c y - m o d u l a t e d  t r a n s m i t t e r  d e s i g n e d  f o r  
one -  o r  t w o - f r e q u e n c y  o p e r a t i o n  w i t h i n  t h e  
406-420 a n d  450-470 m e g a h e r t z  b a n d s .  T h e  
t r a n s m i t t e r  c o n e i s t s  o f  t h e  f o l l o w i n g  mod- 
u l e s :  

E x c i t e r  B o a r d  - A u d i o ,  m o d u l a t o r ,  m u l t i -  
p l i e r  a n d  d r i v e r  s t a g e s  
( o n  p r i n t e d  w i r i n g  
b o a r d ) .  

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  R o d u l e  (ICOM) - O s c i l l a t o r  

PA Assemb ly  - Power a m p l i f i e r  a n d  
t r i p l i e r  a n d  h e l i c a l  
f i l t e r  FL l /FLS .  

T h e  r a n g e  and  number o f  f r e q u e n c i e s  f o r  
e a c h  t r a n s m i t t e r  model  is shown i n  t h e  
f o l l o w i n g  c h a r t :  

T h e  t r a n s m i t t e r  u s e s  a  t o t a l  o f  11 
t r ' a n s i s t o r s  t o  p r o v i d e  a  minimum power o u t -  
p u t  o f  7 . 5  w a t t s , w h e n  u s e d  w i t h  t h e  h i g h  
power  r e c h a r g e a b l e  b a t t e r y  s u p p l y  o r  v e h i c u -  
l a r  power  s u p p l i e s .  A power  o u t p u t  o f  4 . 5  
w a t t s  is o b t a i n e d  w i t h  t h e  d r y  b a t t e r y  
s u p p l y .  T h e  f r e q u e n c y  o f  t h e  p l u g - i n  ICOM 
m o d u l e s  r a n g e  f r o m  1 1 . 2 7  t o  1 1 . 6 7  m e g a h e r t z  
(406-0420 MHz), a n d  1 2 . 5  t o  1 3 . 0 5  m e g a h e r t z  
(450-470 MHz). The  ICOM f r e q u e n c y  i s  m u l t i -  
p l i e d  3 6  t i m e s .  

C e n t r a l i z e d  m e t e r i n g  j a c k  J l l  i s  p ro -  
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  
Model  4EX3A10, f o r  e a s e  of  a l i g n m e n t  a n d  
m a i n t e n a n c e .  The  T e s t  S e t  meters t h e  p h a s e  
m o d u l a t o r ,  m u l t i p l i e r ,  d r i v e r  a n d  PA s t a g e s  
a s  w e l l  a s  RF power  o u t p u t ,  B - p l u s  a n d  r e g u -  
l a t e d  s u p p l y  v o l t a g e s .  

NO. OF FREQUENCIES 

One-Frequency  
( w i t h  o n e  ICOM) 

Two-Frequency 
( w i t h  two  ICOM's) 

One-Frequency  
( w i t h  o n e  ICOM) 1 

Two-Frequency 
( w i t h  two  ICOM's) 

MODEL 

4ET88A10 

4ET88A10 

4ET88Al l  

4ET88A 11 

POWER INPUTS 

FREQ. RANGE 

406-420 MHz 

406-420 MHz 

450-470MHz 

450-470 MHz 

The  h i g h  power  r e c h a r g e a b l e  s u p p l y  a n d  

t h e  v e h i c u l a r  power  s u p p l i e s  p r o v i d e  2 4  v o l t s  
f o r  t h e  d o u b l e r ,  m u l t i p l i e r  a n d  d r i v e r  s t a g e s ,  
a n d  3 2  v o l t s  B - p l u s  f o r  t h e  PA s t a g e .  The  
medium power  d r y  b a t t e r y  s u p p l y  p r o v i d e s  2 2  
v o l t s  t o  t h e  t r a n s m i t t e r  a n d  PA s t a g e .  

A r e g u l a t e d  1 0  v o l t s  i s  u s e d  f o r  t h e  
ICOM, m o d u l a t o r  a n d  a u d i o  s t a g e s .  

VOLTAGE REGULATOR 

A s h u n t - t y p e  v o l t a g e  r e g u l a t o r  c i r c u i t  
c o n s i s t i n g  o f  r e g u l a t o r  t r a n s i s t o r  Q10,  
Z e n e r  d i o d e  CR1 a n d  l i g h t  b u l b  RT1 m a i n t a i n s  
a  r e g u l a t e d  1 0 - v o l t  s u p p l y .  The  d i o d e  
e s t a b l i s h e s  a  1 0 - v o l t  r e f e r e n c e  l e v e l  f o r  
t h e  b a s e  of  Q10. When t h e  v o l t a g e  s t a r t s  t o  
rise a b o v e  t h i s  l e v e l ,  t h e  b a s e  b i a s  on  Q10 
i n c r e a s e s ,  c a u s i n g  t h e  t r a n s i s t o r  t o  con -  
d u c t  more  h e a v i l y .  T h i s  d r a w s  more  c u r r e n t  
t h r o u g h  t h e  l i g h t  b u l b .  W i t h  more  c u r r e n t  
f l o w i n g ,  less v o l t a g e  a p p e a r s  a t  t h e  o u t p u t .  
T h i s  k e e p s  t h e  o u t p u t  v o l t a g e  f r o m  g o i n g  
beyond  t h e  1 0 - v o l t  r e f e r e n c e  l e v e l .  

When t h e  v o l t a g e  s t a r t s  t o  d r o p  b e l o w  
1 0  v o l t s ,  t h e  b a s e  b i a s  on  Q10 d e c r e a s e s ,  
a n d  Q10 c o n d u c t s  l e s s .  W i t h  l e s s  c u r r e n t  
f l o w i n g  i n  t h e  c i r c u i t ,  t h e  v o l t a g e  i n c r e a s e s .  
T h i s  k e e p s  t h e  o u t p u t  v o l t a g e  a t  1 0  v o l t s .  

R17 is a  m e t e r i n g  r e s i s t o r  f o r  c e n t r a -  
l i z e d  m e t e r i n g  j a c k  J l l .  

ICOM MODULE 

ICOM modu le  Model  4EG25A10 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  C h a n n e l  Gua rd  t o n e  
m o d 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 .  The  
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  en -  
c l o s e d  i n  a  d u s t - p r o o f  a l uminum 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  t r a n s m i t t 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  o n  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  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  
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  i s  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  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  o f  + .0002%.  

I n  t h e  s i n g l e - f r e q u e n c y  t r a n s m i t t e r ,  
t h e  r e g u l a t e d  1 0  v o l t s  is a p p l i e d  t o  t h e  
ICOM modu le  ( t h r o u g h  J 1 )  o n l y  w h i l e  t h e  
t r a n s m i t t e r  i s  b e i n g  k e y e d .  W i t h  t h e  ICOM 
o p e r a t i n g ,  d i o d e  CR2 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 h r o u g h  C1 
t o  p h a s e  m o d u l a t o r  CV1. 

I n  t h e  t w o - f r e q u e n c y  t r a n s m i t t e r ,  a  
s e c o n d  ICOM modu le  ( i d e n t i c a l  t o  t h e  F l  
ICOM) is  a d d e d .  F o r  t w o  f r e q u e n c y  o p e r a t i o n ,  
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PHASE 
BUFFER 

2 ND I ST 2 ND POWER BAND PASS 
AMP , TRr;FR - FILTER 

9 3  9 4  9 5  9 6  PI FL112 

I 
I 
1 r - - - -1  
1 

I ICOM 
I F 2  I 

F i g u r e  1 - T r a n s m i t t e r  B l o c k  D i a g r a m  

I 

t h e  r e g u l a t e d  1 0  v o l t s  i s  s w i t c h e d  t o  t h e  
d e s i r e d  ICOM m o d u l e  by a  s w i t c h  o n  t h e  con-  
t r o l  u n i t .  

lCOW FREO.OPERATING FREP 
36 

F o r  t r a n s m i t t e r s  e q u i p p e d  w i t h  C h a n n e l  
G u a r d ,  t o n e  f r o m  E n c o d e r  is  a p p l i e d  t o  t h e  
ICOM t h r o u g h  53 a n d  5 4 .  T h e  o s c i l l a t o r  o u t -  
p u t  i s  f r e q u e n c y  m o d u l a t e d  by  t h e  C h a n n e l  
G u a r d  T o n e .  

I CAUTION .v 
A l l  ICOM m o d u l e 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 ,  a n d  
c a n n o t  b e  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  r e m o v e  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 .  

POST 
L I M  

FILTER 

AUDIO AMPLIFIERS AND LIMITER 

- 

T h e  a u d i o  s e c t i o n  o f  t h e  t r a n s m i t t e r  
c o n s i s t s  o f  DC-coup l ed  f e e d b a c k  a m p l i f i e r s  
Q7,  Q8 a n d  Q9.  Q9 a l s o  a c t s  a s  a  l i m i t e r  
a t  h i g h  a u d i o  i n p u t  l e v e l s .  A u d i o  f r o m  t h e  
m i c r o p h o n e  i s  f e d  t h r o u g h  a n  i n p u t  n e t w o r k  
( C 2 3 ,  C 2 4 ,  R 11  a n d  R12)  t o  t h e  a u d i o  s t a g e s .  
T h e  i n p u t  n e t w o r k ,  i n  c o n j u n c t i o n  w i t h  t h e  
f e e d b a c k  c i r c u i t  ( a  2.7-megohm r e s i s t o r  i n  
p r i n t e d  c i r c u i t  b o a r d  Z l ) ,  p r o v i d e s  t h e  
a u d i o  g a i n  a n d  a  6 - d B / o c t a v e  p r e - e m p h a s i s .  
T h i s  c i r c u i t  d e s i g n  p r o v i d e s  a  d i s t o r t i o n  
f r e e  a u d i o  s i g n a l  when t h e  s i g n a l  l e v e l  is 
b e l o w  l i m i t i n g .  

MOD 
LIM 
QS 

1 NOTE 

- 

T h e  a u d i o  s e c t i o n  o f  t h e  t r a n s -  
m i t t e r  i s  d e s i g n e d  t o  p r o v i d e  a 
v e r y  h i g h  a v e r a g e  m o d u l a t i o n .  
T h e r e f o r e ,  a n  o p e r a t o r  who i s  a n  
e x c e p t i o n a l l y  l o u d  t a l k e r  may 
c a u s e  n o t i c e a b l e  d i s t o r t i o n .  I n  
a  s t r o n g  s i g n a l  a r e a ,  i t  may b e  
d e s i r a b l e  t o  r e d u c e  s p e e c h  c l i p p -  
i n g  by  i n c r e a s i n g  t h e  v a l u e  o f  
R11 t o  2 2 , 0 0 0  ohms.  

AUDIO VOLTAGE 
AMP 

Q7 

. 
AUDIO 
AMP 
08 

The  o u t p u t  o f  l imi ter  Q9 i s  f e d  t o  

- 

p r i n t e d  c i r c u i t  b o a r d  2 2  w h i c h  p r o v i d e s  a  
6 - d E / o c t a v e  d e - e m p h a s i s .  MODULATION AD- 
JUST p o t e n t i o m e t e r  R15  d e t e r m i n e s  t h e  maxi -  
mum s i g n a l  l e v e l  a p p l i e d  t o  m o d u l a t o r  CV1. 

PHASE MODULATOR 

P h a s e  m o d u l a t o r  CV1 is a  v o l t a g e - v a r i -  
a b l e  c a p a c i t o r  ( v a r a c t o r )  o p e r a t i n g  i n  s e r i e s  
w i t h  t u n e a b l e  c o i l  L1 .  T h e  m o d u l a t o r  o p e r -  
a t e s  w i t h  a  r e v e r s e  b i a s  o f  7 -1 /2  v o l t s .  
CV1, i n  series w i t h  L1 ,  a p p e a r s  a s  a  s e r i e s -  
r e s o n a n t  c i r c u i t  t o  t h e  RF o u t p u t  o f  t h e  
o s c i l l a t o r .  An a u d i o  s i g n a l  a p p l i e d  t o  t h e  
m o d u l a t o r  s h i f t s  t h e  c a p a c i t a n c e  o f  CV1 
a b o u t  t h e  7 - 1 / 2 - v o l t  l e v e l .  T h i s  v a r i a t i o n  
i n  c a p a c i t a n c e  c a u s e s  t h e  o u t p u t  o f  t h e  
c i r c u i t  t o  b e  f r e q u e n c y  m o d u l a t e d .  The  
m o d u l a t o r  o u t p u t  is c o u p l e d  t h r o u g h  b l o c k i n g  
c a p a c i t o r  C7  t o  t h e  b a s e  o f  b u f f e r  Q l .  

BUFFER, TRIPLER & DOUBLERS 

B u f f e r  Q1 i s o l a t e s  t h e  m o d u l a t o r  f r o m  
t h e  l o a d i n g  e f f e c t s  o f  t h e  t r i p l e r  a n d  p r o -  
v i d e s  some a m p l i f i c a t i o n .  T h e  b u f f e r  a l s o  
c l i p s  o f f  a n y  A M  a p p e a r i n g  i n  t h e  m o d u l a t o r  
o u t p u t .  T h e  b u f f e r  o u t p u t  is RC-coupled  t o  
t h e  t r i p l e r  . 

F o l l o w i n g  t h e  b u f f e r  s t a g e  a r e  t h r e e -  
s e l f  - b i a s e d ,  C l a s s  C  m u l t i p l i e r  s t a g e s  
( t r i p l e r  Q2 a n d  d o u b l e r s  Q3 & Q 4 ) .  T h e s e  
c i r c u i t s  m u l t i p l y  t h e  c r y s t a l  f r e q u e n c y  
t w e l v e  t imes .  M e t e r i n g  r e s i s t o r s  R23 ,  R27 
a n d  R30 a r e  f o r  m e t e r i n g  t h e  m u l t i p l i e r  
s t a g e s  a t  J l l .  

DRIVERS 

D r i v e r s  Q5 a n d  Q6 p r o v i d e  t h e  n e c e s s a r y  
d r i v e  f o r  t h e  power  a m p l i f i e r .  DRIVE ADJUST 
c o n t r o l  R36 v a r i e s  t h e  c u r r e n t  t h r o u g h  Q5, 
a n d  c a n  b e  u s e d  t o  r e d u c e  t h e  o u t p u t  o f  t h e  
d r i v e r s .  T h i s  c u r r e n t  is m e t e r e d  a t  J l l  by  
r e a d i n g  t h e  v o l t a g e  d e v e l o p e d  a c r o s s  m e t e r i n g  
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r e s i s t o r  R34.  T h e  c o l l e c t o r  t a n k  o f  Q6 is 
t u n e d  by C40.  

POWER AMPLIFIER/MULTIPLIER ASSEMBLY 

T h e  2 n d  d r i v e r  o u t p u t  is c o u p l e d  t h r o u g h  
a  ser ies  t u n e d  LC c i r c u i t  ( i n d u c t a n c e  p r o -  
v i d e d  by  l e a d  l e n g t h )  t o  t h e  b a s e  o f  p o w e r  
a m p l i f i e r  Q1,  l o c a t e d  o n  t h e  PA A s s e m b l y .  
Q1 o p e r a t e s  a s  a  c o m m o n - e m i t t e r ,  C l a s s  C  
a m p l i f i e r .  D r i v e  t o  t h e  PA i s  a d j u s t e d ,  by 
C2.  C6 i s  t h e  PA o u t p u t  t u n i n g  c o n t r o l .  PA 
d r i v e  i s  m e t e r e d  a t  J l l .  

RF f r o m  t h e  PA i s  c o u p l e d  t h r o u g h  a  
L - s e c t i o n  f i l t e r  (L2 a n d  C 6 )  t o  a  p a s s i v e  
t r i p l e r .  T h e  t r i p l e r  c o n s i s t s  o f  t h r e e  
t u n e d  c i r c u i t s - - 1 5  a n d  C 1 1 ,  L6 a n d  C 1 2 ,  L7 
a n d  C 1 3 ,  w h i c h  a r e  c o u p l e d  t o g e t h e r  t h r o u g h  
v a r a c t o r  CV1. The  f i r s t  t u n e d  c i r c u i t  (L5-  
C 1 1 )  is t u n e d  t o  a p p r o x i m a t e l y  1 3 5  t o  1 5 7  
m e g a h e r t z .  T h e  s e c o n d  c i r c u i t  (L6-C12) i s  
t u n e d  t o  t h e  s e c o n d  h a r m o n i c  o f  t h e  i n p u t  
s i g n a l ,  a n d  t h e  t h i r d  c i r c u i t  (L7-C13) i s  
t u n e d  t o  t h e  t h i r d  h a r m o n i c  ( o r  o p e r a t i n g  
f r e q u e n c y ) .  

When t h e  PA o u t p u t  i s  a p p l i e d  t o  t h e  
c i r c u i t ,  v a r a c t o r  CV1 s e v e r e l y  d i s t o r t s  t h e  
i n p u t  s i g n a l ,  p r o v i d i n g  a  s i g n a l  w i t h  a  
l a r g e  t h i r d  h a r m o n i c  c o n t e n t .  T h i s  t h i r d  
h a r m o n i c  is f e d  f.rom t h e  t h i r d  t u n e d  c i r -  
c u i t  (L7-C13) t o  h e l i c a l  f i l t e r  a s s e m b l y  
FL1 /FL2.  

HELICAL FILTER ( F L l / F L 2 )  

T h e  P A / t r i p l e r  o u t p u t  is  r i c h  i n  unde-  
s i r a b l e  h a r m o n i c s .  T h e r e f o r e ,  t h e  o u t p u t  is  
f e d  t o  a  h e l i c a l  f i l t e r  (FL1-450 t o  4 7 0  MHz, 
FL2-406 t o  4 2 0  MHz) t o  s e l e c t  o n l y  t h e  t h i r d  
h a r m o n i c  f r o m  t h e  t r i p l e r .  The  RF o u t p u t  
f r o m  t h e  h e l i c a l  f i l t e r  i s  f e d  t o  t h e  a n t e n n a  
t h r o u g h  r e l a y  K 1  i n  t h e  c o n t r o l  u n i t .  

RECEIVER 

T h e  PORTA-MOBIL R e c e i v e r  T y p e  ER-53-A 
i s  a  d o u b l e - c o n v e r s i o n ,  s u p e r h e t e r o d y n e  
r e c e i v e r  d e s i g n e d  t o  o p e r a t e  o n  f i x e d  f r e q -  
u e n c i e s  w i t h i n  t h e  4 0 6  t o  4 7 0  m e g a h e r t z  b a n d .  
T h e  f r e q u e n c y  r a n g e s  a n d  number  o f  f r e q u e n -  
c i e s  f o r  t h e  r e c e i v e r  a r e  shown i n  t h e  
f o l l o w i n g  c h a r t :  

A c e n t r a l i z e d  m e t e r i n g  < j a c k  ( 5 3 1 2 )  i s  
p r o 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  Model  4EX3A10 f o r  a l i g n i n g  a n d  s e r v i c i n g  
t h e  r e c e i v e r .  T h e  T e s t  S e t  meters t h e  
l i m i t e r  s t a g e s ,  o s c i l l a t o r ,  s u p p l y  v o l t a g e s ,  
v o i c e  c o i l ,  PA a n d  d i s c r i m i n a t o r  s t a g e s .  

10-VOLT REGULATOR 

RECEIVER 
MODEL NO. 

4ER53A10 

4 E R 5 3 A l l  

4ER53A12 

4ER53A13 

T h e  r e c e i v e r  o p e r a t e s  o n  a  r e g u l a t e d  
1 0  v o l t s  p r o v i d e d  by Q319 a n d  Q320 i n  a  
s e r i e s  r e g u l a t o r  c i r c u i t ,  e x c e p t  f o r  t h e  
o s c i l l a t o r  t e m p e r a t u r e  c o m p e n s a t i n g  n e t w o r k  
w h i c h  o p e r a t e s  f r o m  a  r e g u l a t e d  8 - v o l t s .  

FREQ . 
RANGE 

406-420 MHz 

450-470 MHz 

406-420 MHz 

450-470 MHz 

RECEIVER 
BOARD 

19D413084-G3 

19D413084-G1 

19D413084-G4 

19D413084-G2 

When t h e  i n p u t  v o l t a g e  a t  5 3 0 2  r i s e s ,  
t h e  o u t p u t  v o l t a g e  a t  t h e  emit ter  o f  Q319 
t r i e s  t o  r ise.  T h i s  i n c r e a s e s  t h e  b a s e -  
emi t te r  b i a s  o n  Q320,  c a u s i n g  i t  t o  d r a w  
m o r e  c o l l e c t o r  c u r r e n t .  T h i s  r e d u c e s  t h e  
b a s e  b i a s  o n  Q319 a n d  less b a s e  c u r r e n t  
f l o w s  t h r o u g h  Q319.  W i t h  less b a s e  c u r r e n t  
f l o w i n g ,  t h e  v o l t a g e  d r o p  a c r o s s  Q319 i s  
l a r g e r  w h i c h  t e n d s  t o  k e e p  t h e  o u t p u t  v o l t -  
a g e  c o n s t a n t .  

NO. OF 
. FREQ. 

One-Freq .  

O n e - F r e q .  

Two-Freq .  

Two-Freq.  

When t h e  i n p u t  v o l t a g e  d r o p s ,  Q320 c o n -  
d u c t s  l e s s ,  i n c r e a s i n g  t h e  f o r w a r d  b i a s  o n  
4 3 1 9 .  T h e  i n c r e a s e d  f o r w a r d  b i a s  d e c r e a s e s  
t h e  v o l t a g e  d r o p  a c r o s s  Q319,  a n d  t e n d s  t o  
k e e p  t h e  o u t p u t  v o l t a g e  c o n s t a n t .  R e g u l a -  
t i o n  w i l l  s t o p  i f  t h e  i n p u t  v a l u e  d r o p s  be-  
l o w  11 v o l t s .  

R392 ( 1 0 - v o l t  REGULATOR a d j u s t m e n t )  i s  
se t  f o r  a  1 0 - v o l t  r e a d i n g  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 3 1 2  when a l i g n i n g  t h e  r e -  
c e i v e r .  

Q303 i s  a  t h i r d  mode o s c i l l a t o r  t h a t  
o p e r a t e s  i n  t h e  4 3  t o  4 5  m e g a h e r t z  r e g i o n  
(406-420 MHz) a n d  4 7  t o  5 1  m e g a h e r t z  r e g i o n  
(450-470 MHz). T h e  c r y s t a l  i s  c o n n e c t e d  
i n  t h e  o s c i l l a t o r  f e e d b a c k  p a t h  t o  p e r m i t  
o s c i l l a t i o n  o n l y  a t  t h e  c r y s t a l  f r e q u e n c y .  
L 3 0 4 ,  C 3 1 1 ,  C312 a n d  C313 make u p  t h e  mode 
s e l e c t i v e  r e s o n a n t  c i r c u i t .  A d j u s t a b l e  c o i l  
L304 p e r m i t s  t h e  o s c i l l a t o r  f r e q u e n c y  t o  b e  
s h i f t e d  s l i g h t l y  f o r  s e t t i n g  t h e  r e c e i v e r  o n  
t h e  s y s t e m  o p e r a t i n g  f r e q u e n c y .  T h e  c o l l e c -  
t o r  t a n k  o f  Q303 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 .  

F o r  t w o - f r e q u e n c y  o p e r a t i o n ,  a  s e c o n d  
o s c i l l a t o r / m u l t i p l i e r  s t a g e  is a d d e d .  Chan- 
n e l s  a r e  s e l e c t e d  by g r o u n d i n g  t h e  e m i t t e r  
o f  t h e  d e s i r e d  o s c i l l a t o r  by means  o f  a  
t w o  f r e q u e n c y  s w i t c h  o n  t h e  c o n t r o l  u n i t .  

BUFFER AMPLIFIER AND MULTIPLIER 

T h e  o s c i l l 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  
L306 t o  t h e  b a s e  o f  B u f f e r  A m p l i f i e r  Q305.  

T h e  a u d i o  PA s t a g e  a n d  l o u d s p e a k e r  a r e  T h e  o u t p u t  o f  Q305 is  c o u p l e d  t h r o u g h  t u n e d  
l o c a t e d  i n  t h e  c o n t r o l  u n i t .  T h e  u n i t  i s  c i r c u i t  L308  t o  t h e  a n o d e  o f  m u l t i p l i e r  
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 t i l i z i n g  18 d i o d e  CR302. T h e  c a t h o d e  o f  CR302 is c o n -  
s i l i c o n  t r a n s i s t o r s .  An a d d i t i o n a l  t r a n -  n e c t e d  t o  h e l i c a l  r e s o n a t o r  L3091L327 w h i c h  
s i s t o r  i s  a d d e d  f o r  t w o - f r e q u e n c y  o p e r a t i o n .  is  t u n e d  t o  9  t i m e s  t h e  o s c i l l a t o r  f r e q u e n c y .  
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1ST MIXER LIMITERS 

RF s i g n a l s  f r o m  t h e  a n t e n n a  a r e  f e d  t o  
t h e  b a s e  of  1st Mixe r  Q301 t h r o u g h  two  
t u n e d  p r e - s e l e c t o r  c i r c u i t s .  The o s c i l l a t o r  
i n j e c t i o n  f r e q u e n c y  ( o p e r a t i n g  f r e q u e n c y  
minus  1 9  MHz) is  a l s o  a p p l i e d  t o  t h e  b a s e  
o f  t h e  1st Mixer. The  1 9  m e g a h e r t z  H i  I F  
Mixe r  o u t p u t  is f e d  t h r o u g h  a  t u n e d  c i r c u i t  
t o  t h e  b a s e  o f  H i  TF A m p l i f i e r  Q302.  O u t p u t  
f rom Q302 is f e d  t h r o u g h  a  H i  I F  f i l t e r  
( c o n s i s t i n g  o f  t h r e e  t u n e d  c i r c u i t s )  t o  t h e  
b a s e  of 2nd Mixe r  Q308. 

2ND OSClLLATOR AND MIXER 

Q307 o p e r a t e s  a s  a  P i e r c e  o s c i l l a t o r  
w i t h  a  c r y s t a l  f r e q u e n c y  of  1 8 . 5 4 5  ( o r  
1 9 . 4 5 5 )  m e g a h e r t z .  

H i  I F  f r o m  t h e  1st m i x e r  is a p p l i e d  
t o  t h e  b a s e  o f  2nd  m i x e r  Q30. T h i s  Hi  I F  
i s  mixed w i t h  t h e  2nd o s c i l l a t o r  low s i d e  
( o r  h i g h  s i d e )  i n j e c t i o n  f r e q u e n c y  w h i c h  
p r o d u c e s  t h e  4 5 5 - k i l o h e r t z  Lo I F .  The  main 
r e c e i v e r  s e l e c t i v i t y  is p r o v i d e d  by t h e  
e i g h t - c o i l  Lo I F  f i l t e r  f o l l o w i n g  t h e  2nd 
m i x e r .  

LO I F  AMPLIFIERS 

Two RC-coupled Lo I F  a m p l i f i e r s  (Q309 
and  Q310) a r e  u s e d  t o  a m p l i f y  t h e  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 .  The a m p l i f i e r  
o u t p u t  i s  c o u p l e d  t o  t h e  1st l i m i t e r  t h r o u g h  
a  455-kHz t u n e d  c i r c u i t  (L324 and  C389) 
w h i c h  r e d u c e s  t h e  n o i s e  b a n d w i d t h  o f  t h e  
I F  a m p l i f i e r .  

F o l l o w i n g  t h e  Lo I F  a m p l i f i e r s  a r e  t h r e e  
RC-coupled l i m i t e r  s t a g e s ,  Q311,  Q312 and 
Q313, w h i c h  o p e r a t e  a s  o v e r - d r i v e n  a m p l i f i e r s .  
Z e n e r  d i o d e  CR305 p r o v i d e s  a d d i t i o n a l  l i m i t -  
i n g .  The  1st and 2nd l i m i t e r  s t a g e s  a r e  
m e t e r e d  a t  t h e  c e n t r a l i z e d  m e t e r i n g  j a c k  
( 5 3 1 2 )  t h r o u g h  m e t e r i n g  d i o d e s  CR303 and 
CR304. 

DISCRIMINATOR 

The  l i m i t e r  o u t p u t  is a p p l i e d  t o  t h e  
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 ,  where  t h e  
a u d i o  v o l t a g e s  a r e  r e c o v e r e d  f r o m  t h e  455- 
kHz Lo I F .  A Lo I F  f i l t e r ,  made u p  of  C410, 
C411,  C412,  R369 a n d  R372,  r e m o v e s  any  
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 .  

AUDIO AMPLIFIERS 

When a u d i o  is 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 ,  i t  is  f e d  t o  t h e  b a s e  o f  a u d i o - n o i s e  
a m p l i f i e r  Q314. F o l l o w i n g  Q314 is an a u d i o  
d e - e m p h a s i s  n e t w o r k  c o n s i s t i n g  o f  C417,  C418,  
C419 ,  R375,  R376 and R377. 

A f t e r  t h e  d e - e m p h a s i s  n e t w o r k ,  a u d i o  is 
f e d  t o  t h e  b a s e  of  a u d i o  a m p l i f i e r  Q315 
t h r o u g h  t h e  volume c o n t r o l  mounted  on t h e  
c o n t r o l  u n i t .  The  VOLUME c o n t r o l  s e t s  t h e  
amount o f  d r i v e  t o  t h e  a u d i o  s t a g e s .  An 
a u d i o  d r i v e r  (Q316)  and  a n  a u d i o  o u t p u t  s t a g e  
(Q701  i n  t h e  EC-60-A C o n t r o l  U n i t  o r  Q901 
i n  t h e  T r a n s m i t t e r - R e c e i v e r  t o p  c o v e r s  when 
t h e  EC-66-A C o n t r o l  U n i t  i s  u s e d )  f o l l o w  
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a u d i o  a m p l i f i e r  Q315.  A u d i o  B i a s  t r i m m e r  
R396 se ts  t h e  b i a s  o n  Q316 a n d  Q701,  a n d  i s  
a d j u s t e d  f o r  a  2 5 0 - m i l l i v o l t  r e a d i n g  a t  
m e t e r i n g  j a c k  5 3 1 2 .  T h e  o u t p u t  o f  Q701/Q901 
d r i v e s  t h e  l o u d e p e a k e r .  

SQUELCH, 

Noise f r o m  a u d i o - n o i s e  a m p l i f i e r  Q314 
is  u s e d  t o  o p e r a t e  t h e  s q u e l c h  c i r c u i t .  When 
n o  c a r r i e r  is 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 h r o u g h  a  n o i s e  f i l t e r  
( w h i c h  a t t e n u a t e s  300-3000  Hz a u d i o  f r e q -  
u e n c i e s )  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  
6 3 1 7 .  T h e  n o i s e  f i l t e r  c o n s i s t s  o f  C 4 1 4 ,  
C 4 1 5 ,  C416 a n d  L323 .  T h e  n o i s e  l e v e l  f e d  t o  
t h e  n o i s e  a m p l i f i e r  is se t  by t h e  SQUELCH 
c o n t r o l ,  l o c a t e d  o n  t h e  c o n t r o l  u n i t .  T h e  
o u t p u t  of n o i s e  a m p l i f i e r  Q317 is r e c t i f i e d  
by  d i o d e s  CR308 a n d  CR309,  a n d  f i l t e r e d  by  
C 4 2 3  a n d  C424 t o  p r o d u c e  a  p o s i t i v e  DC v o l t -  
a g e .  T h i s  DC v o l t a g e  t u r n s  o n  t h e  DC a m p l i -  
f i e r  ( Q 3 1 8 ) ,  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  c o l l e c t o r  v o l t a g e  o f  t h e  DC 
a m p l i f i e r  d r o p s  t o  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 i a s  o n  t h e  a u d i o  s t a g e s  a n d  
t u r n s  t h e m  o f f .  

When a u d i o  a m p l i f i e r  Q315 i s  b e i n g  
t u r n e d  o f f ,  i t s  e m i t t e r  p o t e n t i a l  d e c r e a s e s .  
T h i s  r e s u l t s  i n  a  p o s i t i v e  DC f e e d b a c k  
t h r o u g h  R382 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  6 3 1 7  w h i c h  c a u s e s  a n  i n c r e a s e  i n  t h e  
g a i n .  A s  t h e  g a i n  o f  6 3 1 7  i n c r e a s e s ,  t h e  
p o s i t i v e  DC v o l t a g e  t o  t h e  DC a m p l i f i e r  
i n c r e a s e s ,  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 .  

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 ,  less n o i s e  is p r e s e n t  i n  t h e  c i r c u i t  
a n d  DC a m p l i f i e r  Q318 s t a y s  o f f .  T h e  a u d i o  
s t a g e s  a r e  a l l o w e d  t o  c o n d u c t  a n d  a u d i o  is 
h e a r d  f r o m  t h e  s p e a k e r .  W i t h  a u d i o  a m p l i -  
f i e r  6315 c o n d u c t i n g ,  p o s i t i v e  v o l t a g e  
a p p e a r s  a c r o s s  R382 w h i c h  h e l p s  r e 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  6 3 1 7 .  T h e  p o s i t i v e  
f e e d b a c k  c a u s 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 .  

POWER SUPPLIES 

Two b a t t e r y ,  o n e  i n d u s t r i a l  a n d  t h r e e  
v e h i c u l a r  p o w e r  s u p p l i e s  a r e  a v a i l a b l e  f o r  
u s e  w i t h  PORTA-MOBIL a n d  a r e  i n t e r c h a n g e a b l e  
i f  p r o p e r  p o w e r  c a b l e s  a r e  u s e d .  

T h e  h i g h  power  r e c h a r g e a b l e  b a t t e r y  
s u p p l y  Model  4EP65A10 a n d  t h e  medium 
power  d r y  b a t t e r y  s u p p l y  Model  4EP42A10 f i t  
i n t o  d r a w n  a l u m i n u m  c a n s  t h a t  a t t a c h  t o  t h e  
b o t t o m  o f  t h e  p o r t a b l e  c a s e .  

T h e  v e h i c u l a r  power  s u p p l y  m o d e l s  
4EP47A10 ( 1 2 - v o l t  , + g r o u n d ) ,  4 E P 4 7 A l l  
( 1 2 - v o l t ,  - g r o u n d  o n l y )  4EP48A10 ( 6 - v o l t ,  
+ g r o u n d )  a n d  i n d u s t r i a l  power  s u p p l y  Model  
4EP52A10 ( 2 4 1 3 6  v o l t ,  + g r o u n d )  f i t  i n t o  
a n  a l u m i n u m  c a s t i n g  t h a t  s e r v e s  a s  a  h e a t  
s i n k  f o r  t h e  p o w e r  t r a n s i s t o r s .  T h e  c a s t i n g  

a t t a c h e s  t o  t h e  b o t t o m  o f  t h e  c a s e .  P o w e r  
c o n n e c t i o n s  a r e  made by  a  t w o - w i r e  c a b l e  
t e r m i n a t e d  a t  o n e  e n d  by  a  t h r e e - p i n  c o n n e c -  
t o r  w h i c h  p l u g s  i n t o  t h e  p o w e r  s u p p l y .  ( F o r  
E x t e n d e d  L o c a l  C o n t r o l ,  t h e  p o w e r  s o u r c e  i s  
c o n n e c t e d  t o  t h e  r e d  a n d  brown w i r e s  
e x t e n d d n g  o u t  o f  t h e  c o n t r o l  c a b l e  when u s e d  
w i t h  6 / 1 2 - v o l t  p o w e r  s u p p l i e s ) .  The  o t h e r  
e n d  o f  t h e  c a b l e  is t e r m i n a t e d  by  r i n g  ter-  
m i n a l  l u g s  w h i c h  c o n n e c t  t o  t h e  p o w e r  s o u r c e .  

T o  o b t a i n  o p t i m u m  p o w e r  o u t p u t - t o -  
b a t t e r y  l i f e  when c h a n g i n g  t o  t h e  d r y  
b a t t e r y ,  t h e  t r a n s m i t t e r  s h o u l d  b e  r e t u n e d  
e a c h  t i m e  power  s u p p l i e s  a r e  i n t e r c h a n g e d .  

A l l  power  c o n n e c t i o n s  t o  t h e  t r a n s m i t -  
t e r  a n d  r e c e i v e r  a r e  made t h r o u g h  a  j a c k  o n  
t h e  p o w e r  s u p p l y  c a s e  t h a t  c o n n e c t s  t o  a  
p l u g  o n  t h e  t r a n s m i t t e r - r e c e i v e r  s e c t i o n .  

MULTIVIBRATOR CIRCUIT - ( A l l  M o d e l s  E x c e p t  
Dry  B a t t e r y  a n d  I n d u s t r i a l )  

T h e  r e c e i v e r  o p e r a t e s  o n  1 2  v o l t s  
d i r e c t l y  f r o m  BT501.  K e y i n g  t h e  t r a n s -  
m i t t e r  s w i t c h e s  t h e  r e c e i v e r  s u p p l y  t o  t h e  
m u l t i v i b r a t o r  c i r c u i t  t h r o u g h  RF c h o k e  L 5 0 1 .  

T h e  t r a n s i s t o r s  a r e  u s e d  i n  t h e  i n -  
d u c t i v e l y - c o u p l e d  m u l t i v i b r a t o r  c i r c u i t .  
The  t r a n s i s t o r s  a c t  a s  s w i t c h e s ,  w i t h  o n e  
c o n d u c t i n g  w h i l e  t h e  o t h e r  is o f f .  T h e  
m u l t i v i b r a t o r  c i r c u i t  i s  e s s e n t i a l l y  a  
s q u a r e  w a v e  g e n e r a t o r ,  w h o s e  o u t p u t  is 
s t e p p e d  u p  by  a  p o w e r  t r a n s f o r m e r ,  t h e n  
r e c t i f i e d  a n d  f i l t e r e d  t o  p r o v i d e  t w o  s u p p l y  
v o l t a g e s  f o r  t h e  t r a n s m i t t e r ;  2 4  v o l t s  f o r  
t h e  m u l t i p l i e r  a n d  d r i v e r  s t a g e s  a n d  3 2  
v o l t s  f o r  t h e  PA s t a g e s .  

T h e  b a s e  b i a s  d i v i d e r  n e t w o r k  c o n s i s t s  
o f  a n  i n c a n d e s c e n t  l a m p  a n d  a  r e s i s t o r .  
When p o w e r  i s  a p p l i e d  t o  t h e  c i r c u i t ,  t h e  
c o l d  f i l a m e n t  o f  t h e  l a m p  p r e s e n t s  a  v e r y  
l o w  r e s i s t a n c e .  T h i s  e s t a b l i s h e s  a  h e a v y  
f o r w a r d  b i a s  f o r  c o l d  s t a r t i n g .  I m m e d i a t e l y  
u p o n  s t a r t i n g ,  t h e  l a m p  f i l a m e n t  warms u p  
a n d  i n c r e a s e s  i n  r e s i s t a n c e  t o  p r o v i d e  
n o r m a l  r u n n i n g  b i a s  f o r  t h e  t r a n s i s t o r s .  Due 
t o  i n h e r e n t  d i f f e r e n c e s  i n  t h e  t r a n s i s t o r s ,  
o n e  w i l l  s t a r t  c o n d u c t i n g  b e f o r e  t h e  o t h e r  
a n d  w i l l  d r a w  a  h e a v i e r  c u r r e n t  t h r o u g h  o n e -  
h a l f  o f  t h e  p r i m a r y  w i n d i n g s  o f  T 5 0 1 .  

Assume t h a t  6 5 0 1  s t a r t s  t o  c o n d u c t  
f i r s t ,  c a u s i n g  a  c u r r e n t  t o  f l o w  t h r o u g h  
o n e - h a l f  o f  t h e  p r i m a r y  w i n d i n g .  T h i s  
c u r r e n t  f l o w  i n d u c e s  a  v o l t a g e  i n  a l l  wind-  
i n g s  o f  t h e  t r a n s f o r m e r .  A n e g a t i v e  v o l t -  
a g e  is i n d u c e d  i n  t h e  f e e d b a c k  w i n d i n g s ,  
p r o v i d i n g  m o r e  f o r w a r d  b i a s  t o  Q 5 0 1 ,  a n d  
c a u s i n g  i t  t o  c o n d u c t  m o r e  h e a v i l y .  T h e  
p o s i t i v e  v o l t a g e  a p p e a r i n g  a t  o n e  e n d  o f  t h e  
f e e d b a c k  w i n d i n g  a c t s  t o  c u t  o f f  6 5 0 2 .  

T h e  c u r r e n t  t h r o u g h  t h e  p r i m a r y  w i n d i n g  
r a p i d l y  s a t u r a t e s  t h e  core o f  t h e  t r a n s -  
f o r m e r ,  w h i c h  s t o p s  t h e  m a g n e t i c  f i e l d  ( f l u x )  
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I RC- 1 0 9 7 ~  1 

DRY BATTERY SUPPLY 

F i g u r e  4 - Antenna  S w i t c h i n g  and Power D i s t r i b u t i o n  
f o r  Dry B a t t e r y  S u p p l y  

Dry B a t t e r y  Power S u p p l y  Model 4EP42A10 
u s e s  s i x t e e n  1-1/2  v o l t  "D" c e l l s  t o  p r o v i d e  
t r a n s m i t t e r  and r e c e i v e r  s u p p l y  v o l t a g e s .  

The d r y  b a t t e r i e s  i n  t h e  power s u p p l y  
a r e  a r r a n g e d  i n t o  f o u r  s e c t i o n s  t h a t  a r e  
c o n n e c t e d  t o  f o r m  two  1 2 - v o l t  b a n k s .  The  
f i r s t  1 2 - v o l t  bank c o n s i s t s  of  b a t t e r i e s  
BT501 t h r o u g h  BT508, w h i l e  t h e  s e c o n d  bank 
c o n s i s t s  o f  BT509 t h r o u g h  CT516. The two  
b a n k s  o p e r a t e  i n  p a r a l l e l  t o  p r o v i d e  t h e  
1 2 - v o l t  r e c e i v e r  s u p p l y .  

Key ing  t h e  t r a n s m i t t e r  e n e r g i z e s  
b a t t e r y  s w i t c h i n g  r e l a y  K501, wh ich  c o n n e c t s  
t h e  two  b a t t e r y  b a n k s  i n  series f o r  t h e  24- 
v o l t  t r a n s m i t t e r  and  PA s u p p l y .  When t h e  
m i c r o p h o n e  b u t t o n  i s  r e l e a s e d ,  t h e  b a t t e r i e s  
s w i t c h  back  t o  p a r a l l e l  o p e r a t i o n  f o r  t h e  
r e c e i v e r  s u p p l y .  

D i o d e  CR501 p r e v e n t s  t h e  t r a n s m i t t e r  
f r o m  k e y i n g  i f  t h e  b a t t e r i e s  a r e  i n s e r t e d  
i n t o  t h e  power  s u p p l y  i n c o r r e c t l y  ( p o l a r i t y  
r e v e r s e d ) .  F i g u r e  4  i s  t h e  a n t e n n a  s w i t c h -  
i n g  and power  d i s t r i b u t i o n  d i a g r a m  f o r  t h e  
d r y  b a t t e r y  s u p p l y .  

VEHICULAR POWER SUPPLIES 

MODEL 4EP47A10 ( 1 2  VOLT f GROUND) 

F o r  p o s i t i v e  g r o u n d  o p e r a t i o n ,  t h e  
p i l o t  r e l a y  (K501)  is c o n t r o l l e d  by t h e  ON/ 
OFF s w i t c h  on t h e  C o n t r o l  U n i t  and t h e  power  
s u p p l y  r u n  c o n t i n u o u s l y  t o  s u p p l y  r e c e i v e r  
v o l t a g e .  The ETT (Push-To-Talk)  c o n t r o l l e d  
r e l a y  i n  t h e  C o n t r o l  U n i t  k e y s  a  s e c o n d a r y  
r e l a y  (K503)  t o  p r o v i d e  t r a n s m i t t e r  v o l t a g e .  

F o r  n e g a t i v e  g r o u n d  o p e r a t i o n ,  t h e  
s e c o n d a r y  r e l a y  is made n o n - o p e r a t i v e  and  
t h e  p i l o t  r e l a y  i s  k e y e d  by t h e  E T T - c o n t r o l l -  
e d  r e l a y  i n  t h e  C o n t r o l  U n i t .  R e c e i v e r  
v o l t a g e  is s u p p l i e d  d i r e c t l y  f r o m  t h e  
v e h i c l e  b a t t e r y .  

MODEL 4EP47All  ( 1 2  VOLT NEGATIVE GROUND) 

T h i s  power s u p p l y  c a n  be u s e d  o n l y  w i t h  
n e g a t i v e  g r o u n d  s y s t e m s .  The p i l o t  r e l a y  i s  
keyed  by t h e  E T T - c o n t r o l l e d  r e l a y  i n  t h e  
C o n t r o l  U n i t .  R e c e i v e r  v o l t a g e  i s  s u p p l i e d  
d i r e c t l y  f rom t h e  v e h i c l e  b a t t e r y .  

MODEL 4EP48A10 ( 6  VOLT f GROUND) 

The p i l o t  r e l a y  ( ~ 5 0 4 )  is c o n t r o l l e d  by 
t h e  ON/OFF s w i t c h  on t h e  C o n t r o l  U n i t  f o r  
e i t h e r  p o s i t i v e  g r o u n d  o r  n e g a t i v e  g r o u n d  
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s y s t e m s .  W i t h  t h e  s w i t c h  ON, t h e  p o w e r  
s u p p l y  r u n s  c o n t i n u o o s l y  a s  i t  s u p p l i e s  

r e c e i v e r  v o l t a g e .  

t NOTE 

Power  S u p p l y  M o d e l s  4EP47A10 a n d  4EP48A10 a r e  s h i p p e d  f r o m  t h e  f a c t o r y  w i r e d  f o r  n e g a t i v e  
g r o u n d  v e h i c l e  s y s t e m s .  F o r  p o s i t i v e  g r o u n d  s y s t e m s ,  make s u r e  t h a t  t h e  c h a n g e s  shown 
o n  t h e  t o p  c o v e r  o f  t h e  p o w e r  s u p p l y  h a v e  b e e n  made .  

T h e s e  c h a n g e s  i n c l u d e :  

F o r  Model  4EP47A10 -- S w i t c h  S 5 0 1  t o  t h e  POSITIVE GROUND p o s i t i o n ,  a n d  r e v e r s e  t h e  
r e d  a n d  g r e e n  l e a d s  a t  TB6. 

F o r  Model  4EP48A10 -- R e v e r s e  t h e  r e d  a n d  g r e e n  l e a d s  a t  TB6.  

F o r  o p t i o n a l  1 0 - W a t t  
A u d i o  a m p l i f i e r  
19B205165-G1 - - R e v e r s e  o n e  p a i r  o f  b l a c k - w h i t e  a n d  r e d - w h i t e  l e a d s  a t  TB2-3 

a n d  - 4 .  

I I RCVR I 
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3 2 V  2 4 V  
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GRD [USED WIT1 

EC-66-A ) 
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POWER SUPPLY 
I 

BTRY GRU 
HOT 
(USED W I T H  
EC-60 -41  

F i g u r e  5 - A n t e n n a  S w i t c h i n g  a n d  Power D i s t r i b u t i o n  
f o r  Model  4EP47A10 
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POWER SUPPLY 

NOTE: INTERCHAN E LEADS 
MARKED &J FOR POSITIVE 
GROUND OPERATION 

F i g u r e  6 - A n t e n n a  S w i t c h i n g  a n d  Power  D i s t r i b u t i o n  
f o r  Model  4 E P 4 7 A l l  

F i g u r e  7 - A n t e n n a  S w i t c h i n g  a n d  Power  D i s t r i b u t i o n  
f o r  Model  4EP48A10 
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REGULATOR CIRCUIT 

The power  s u p p l y  o u t p u t  is r e g u l a t e d  
by c o n t r o l l i n g  f e e d b a c k  t o  t h e  s w i t c h i n g  
t r a n s i s t o r s .  Q503 is c o n t r o l l e d  by  t h e  
r e c t i f i e d  o u t p u t  f r o m  c o n t r o l  w i n d i n g  S 2 ,  
F2  a n d  d i o d e  CR501/CR515. The  r a t i o  o f  
w i n d i n g  S 2 ,  T 2 ,  F2  t o  w i n d i n g  S 3 ,  T 3 ,  F 3  is 
a d j u s t e d  t o  f u r n i s h  j u s t  s u f f i c i e n t  b r e a k -  
down v o l t a g e  f o r  CR501/CR515 a t  a  minimum 
i n p u t  v o l t a g e  a n d  maximum e x p e c t e d  l o a d  on  
t h e  s e c o n d a r y  w i n d i n g s .  Q503 b i a s  w i l l  be  
mov ing  t o w a r d  c u t o f f  o f  a l l  h i g h e r  i n p u t  
v o l t a g e s ,  

When i n p u t  v o l t a g e s  i n c r e a s e s ,  t h e  
v o l t a g e  a p p e a r i n g  a c r o s s  R504 i n c r e a s e s ,  
i n c r e a s i n g  t h e  c u r r e n t  t h r o u g h  CR501/CR515 
and  d r i v i n g  Q503 f u r t h e r  i n t o  c u t o f f .  T h i s  
r e s u l t s  i n  a  d e c r e a s e  i n  b a s e  c u r r e n t  t o  
Q501 a n d  Q502 a n d  t h e  e x c e s s  v o l t a g e  is 
d r o p p e d  a c r o s s  t h e s e  t r a n s i s t o r s ,  The  s ame  
a c t i o n  o c c u r s  i f  t h e  l o a d  o n  t h e  s e c o n d a r y  
w i n d i n g s  o f  T501 /T502 /T503  i s  d e c r e a s e d .  
T h e r e f o r e ,  f o r  a n  i n c r e a s e  i n  i n p u t  v o l t a g e  
o r  a  d e c r e a s e  i n  o u t p u t  c u r r e n t ,  t h e  o u t p u t  
v o l t a g e  w i l l  r e m a i n  c o n s t a n t .  

R503 f o r w a r d  b i a s e s  6503 f o r  "minimum 
i n p u t  v o l t a g e  - maximum o u t p u t  c u r r e n t "  
c o n d i t i o n s .  I n  Model  4EP48A10, a n  i n c a n d e s -  
c e n t  l a m p ,  DS502,  h a s  been  s u b s t i t u t e d  f o r  
R503 t o  i n c r e a s e  t h e  r a n g e  o f  r e g u l a t i o n  
f o r  h i g h  p r i m a r y  c u r r e n t s .  P o t e n t i o m e t e r  
R504 c a n  b e  a d j u s t e d  t o  c o m p e n s a t e  f o r  m i n o r  
v a r i a t i o n s  i n  Z e n e r  breakdown v o l t a g e  a n d  
Q503 g a i n .  C504 f i l t e r s  t h e  c o n t r o l  v o l t -  
a g e .  

INDUSTRIAL POWER SUPPLY 

MODEL 4EP52A10 ( 2 4 1 3 6  VOLT k GROUND) 

The  4EP52A10 Power  S u p p l y  is  d e s i g n e d  
f o r  u s e  w i t h  v e h i c l e s  t h a t  h a v e  2 4 ,  28 o r  
3 6  v o l t  e l e c t r i c a l  s y s t e m s .  I t  may be 
u s e d  i n  v e h i c l e s  w i t h  e i t h e r  p o s i t i v e  o r  
n e g a t i v e  g r o u n d e d  e l e c t r i c a l  s y s t e m s  o r  
w i t h  u n g r o u n d e d  e l e c t r i c a l  s y s t e m s .  

The  power  s u p p l y  c o n s i s t s  o f  an  i n p u t  
f i l t e r ,  v o l t a g e  r e g u l a t o r ,  v o l t a g e  p r o t e c -  
t i v e  n e t w o r k  a n d  a  DC t o  DC c o n v e r t e r .  
O u t p u t s  o f  1 2 ,  2 4  a n d  3 2  v o l t s  a r e  p r o v i d e d  
f o r  o p e r a t i n g  t h e  PORTA-MOBIL t r a n s m i t t e r  
a n d  r e c e i v e r .  

I n p u t  F i l t e r  

An i n p u t  f i l t e r  c o n s i s t i n g  o f  L501 ,  
L502 ,  C501 ,  C502 a n d  C503 a t t e n u a t e  t r a n -  
s i e n t  v o l t a g e s  wh ich  may be  p r e s e n t  i n  t h e  
v e h i c l e  e l e c t r i c a l  s y s t e m .  

V o l t a g e  R e g u l a t o r  

I n  t h i s  c i r c u i t  t h e  o p e r a t i o n  o f  S 1  
w i l l  c a u s e  a n  o u t p u t  v o l t a g e  (V2) t o  a p p e a r  
a c r o s s  t h e  l o a d .  I f  t h e  s w i t c h  ( S l )  is 
c l o s e d  i n d e f i n i t e l y ,  t h e  o u t p u t  v o l t a g e  w i l l  
e q u a l  t h e  i n p u t  v o l t a g e  ( V l ) .  I f  t h e  s w i t c h  
is  o p e n e d  i n d e f i n i t e l y ,  t h e  o u t p u t  v o l t a g e  
w i l l  e q u a l  z e r o .  The  s w i t c h  mus t  b e  o p e r a t -  
e d  p e r i o d i c a l l y  t o  o b t a i n  a n  o u t p u t  v o l t a g e  
be tween  V1 a n d  z e r o .  By c h a n g i n g  t h e  d u t y  
c y c l e  (ON-OFF c y c l e )  o f  t h e  s w i t c h ,  t h e  
o u t p u t  v o l t a g e  c a n  be  c l o s e l y  c o n t r o l l e d .  

I n  a c t u a l  a p p l i c a t i o n ,  S 1  i s  r e p l a c e d  
by  a  t r a n s i s t o r  s w i t c h  Q501.  A s s o c i a t e d  
t i m e r  ( r e l a x a t i o n  o s c i l l a t o r ) ,  d r i v e r  a n d  
e r r o r  d e t e c t i o n  c i r c u i t s  a u t o m a t i c a l l y  
r e g u l a t e  t h e  s w i t c h i n g  r a t e  and  ON-OFF d u t y  
c y c l e  o f  Q501 t o  s u p p l y  t h e  p r o p e r  o u t p u t  
v o l t a g e  ( a p p r o x i m a t e l y  2 0  v o l t s )  t o  t h e  
c o n v e r t e r  f r o m  a  w i d e  r a n g e  of  b a t t e r y  v o l t -  
a g e s .  

D u r i n g  power  s u p p l y  o p e r a t i o n ,  r e l a x a -  
t i o n  o s c i l l a t o r  Q507 s u p p l i e s  a  2500-Hz 
s a w - t o o t h  o u t p u t  t o  t h e  b a s e  o f  Q502 c a u s i n g  
Q502 t o  c o n d u c t .  O p e r a t i o n  o f  9502  c a u s e s  
Q503 t o  c o n d u c t  a n d  t u r n  on  t r a n s i s t o r  s w i t c h  
Q501. T h e  p e r i o d  o f  t i m e  t h a t  Q502 c o n d u c t s  
d u r i n g  e a c h  s a w - t o o t h  p u l s e ,  a n d  t h e  r e s u l t -  
a n t  o u t p u t  f r o m  t h e  r e g u l a t o r  c i r c u i t ,  is  
d e t e r m i n e d  by e r r o r  d e t e c t i o n  c i r c u i t s  o f  
VR501 and  Q506 w h i c h  r e g u l a t e  t h e  b a s e  b i a s  
o f  Q502.  

When t h e  r e g u l a t o r  o u t p u t  v o l t a g e  
i n c r e a s e s  and  t h e  v o l t a g e  a t  t h e  t a p  of 
R508 e x c e e d s  t h e  breakdown v o l t a g e  o f  VR501, 
Q506 w i l l  c o n d u c t .  T h i s  d e c r e a s e s  t he b a s e  
b i a s  o f  Q502,  c a u s i n g  i t  t o  c o n d u c t  f o r  a  
s h o r t e r  p e r i o d  d u r i n g  e a c h  s a w - t o o t h  p u l s e .  
A s  a  r e s u l t ,  t r a n s i s t o r  s w i t c h  Q501 is on 
f o r  a  s h o r t e r  p o r t i o n  o f  e a c h  d u t y  c y c l e  and 
t h e  r e g u l a t o r  o u t p u t  w i l l  d e c r e a s e  t o  t h e  
d e s i r e d  l e v e l .  

I f  t h e  b a t t e r y  v o l t a g e  d r o p s  be low  t h e  
n o r m a l  s e t t i n g  o f  t h e  r e g u l a t o r  o u t p u t ,  
VR501 no l o n g e r  c o n d u c t s  and  9506  is t u r n e d  
o f f .  I n  t h i s  c a s e  t h e  b i a s  a t  t h e  b a s e  o f  
Q502 is  s u f f i c i e n t  t o  p e r m i t  Q502 t o  c o n d u c t  
f o r  t h e  f u l l  p e r i o d  o f  t h e  s a w - t o o t h  p u l s e .  
T h i s  p e r m i t s  t r a n s i s t o r  s w i t c h  Q501 t o  r e -  
main  on  c o n t i n u o u s l y  p r o v i d i n g  maximum o u t -  
p u t  f r o m  t h e  r e g u l a t o r .  

DC t o  DC C o n v e r t e r  

The  r e g u l a t o r  o u t p u t  is a p p l i e d  t o  t h e  
emit ters  o f  Q504 a n d  Q505 w h i c h  f o r m  a  
c o n v e n t i o n a l  i n d u c t i v e l y  c o u p l e d  c o n v e r t e r  
w i t h  t r a n s f o r m e r  T501 .  Q504 a n d  Q505 a c t  
a s  s w i t c h e s ,  w i t h  o n e  c o n d u c t i n g  w h i l e  t h e  
o t h e r  i s  o f f .  Due t o  t h e  i n h e r e n t  d i f f e r -  
e n c e s  i n  t h e  t r a n s i s t o r s ,  o n e  w i l l  s t a r t  
c o n d u c t i n g  b e f o r e  t h e  o t h e r  when power  is 
a p p l i e d  t o  t h e i r  e m i t t e r s .  

The  v o l t a g e  r e g u l a t o r  is  a  l o w - l o s s  Assume t h a t  Q504 s t a r t s  t o  c o n d u c t  
t y p e  w h i c h  makes  u s e  o f  t h e  p r i n c i p l e  f i r s t ,  c a u s i n g  c u r r e n t  t o  f l o w  t h r o u g h  o n e  
known a s  t i m e  r a t i o  c o n t r o l  (TRC) .  A h a l f  o f  t h e  p r i m a r y  w i n d i n g  o f  T501 .  The 
s i m p l i f i e d  d i a g r a m  t o  i l l u s t r a t e  t h i s  p r i n -  i n d u c e d  v o l t a g e  i n  t h e  f e e d b a c k  w i n d i n g  o f  
c i p l e  i s  shown i n  F i g u r e  9 .  T501 is  c o u p l e d  t o  t h e  b a s e  o f  Q504 f u r t h e r  
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R C -  1353 

F i g u r e  8 - A n t e n n a  S w i t c h i n g  a n d  P o w e r  D i s t r i b u t i o n  f o r  Model  4EP52A10 

i n c r e a s i n g  c o l l e c t o r  c u r r e n t .  R e g e n e r a t i v e  O v e r  V o l t a g e  P r o t e c t i v e  C i r c u i t  
a c t i o n  c o n t i n u e s  u n t i l  t h e  p r i m a r y  o f  T 5 0 1  
i s  s a t u r a t e d .  When s a t u r a t i o n  is r e a c h e d ,  T h e  o v e r - v o l t a g e  c i r c u i t  p r o t e c t s  t h e  
t h e r e  is n o  i n c r e a s e  o f  c o l l e c t o r  c u r r e n t  c o n v e r t e r  a n d  t r a n s m i t t e r - r e c e i v e r  f r o m  
a n d  n o  v o l t a g e  i s  i n d u c e d  i n  t h e  f e e d b a c k  d a m a g e  c a u s e d  by a  r e g u l a t o r  f a i l u r e  o f  
w i n d i n g .  T h e  m a g n e t i c  f i e l d  s t a r t s  t o  i m p r o p e r  s e t t i n g  o f  R 5 0 8 .  T h e  s u r g e  is 
c o l l a p s e ,  s e n d i n g  a  c u r r e n t  t h r o u g h  t h e  a p p l i e d  t h r o u g h  a n  o v e r - v o l t a g e  c i r c u i t  
t r a n s f o r m e r  i n  t h e  o p p o s i t e  d i r e c t i o n .  T h i s  ( V R 5 0 2 ,  Q 5 0 8 ,  a n d  SCR501) a n d  w i l l  b l o w  o n e  
r e v e r s e s  t h e  p o l a r i t y  o f  t h e  i n d u c e d  v o l t a g e  o r  b o t h  l i n e  f u s e s .  
i n  t h e  f e e d b a c k  w i n d i n g  w h i c h  c u t s  o f f  Q504 
a n d  p r o v i d e s  a  f o r w a r d  b i a s  f o r  Q505 c a u s i n g  
i t  t o  c o n d u c t .  T h e  t w o  t r a n s i s t o r s  c o n t i n u e  
t o  c o n d u c t  a l t e r n a t e l y  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  2 0 0 0  h e r t z .  

T h e  s e c o n d a r y  w i n d i n g s  o f  T 5 0 1  p r o v i d e  
o u t p u t s  f o r  t h e  1 2 ,  2 4 ,  a n d  3 2 - v o l t  r e c t i f i e r  
a n d  f i l t e r  c i r c u i t s .  

R C -  1401 

F i g u r e  9 - S i m p l i f i e d  TRC C i r c u i t  

A d j u s t m e n t  o f  R508  a n d  R 5 1 3  

P o t e n t i o m e t e r s  R508 a n d  R 5 1 3  a r e  p r e - s e t  
a t  t h e  f a c t o r y  a n d  s h o u l d  b e  a d j u s t e d  o n l y  
u n d e r  t h e  f o l l o w i n g  c o n d i t i o n s .  

1. I f  z e n e r  d i o d e  VR501 i s  r e p l a c e d ,  c h e c k  
f o r  2 4  v o l t s  a t  5 5 0 1 - 4  w i t h  t h e  t r a n s -  
m i t t e r  k e y e d .  V a r y  R 5 0 8  i f  n e c e s s a r y  
t o  o b t a i n  t h i s  v o l t a g e .  

2 .  I f  Q507  i s  r e p l a c e d ,  c h e c k  f o r  a  400-  
m i c r o s e c o n d  d u r a t i o n  s a w - t o o t h  w a v e f o r m  
a c r o s s  C 5 0 5 .  A d j u s t  R513 i f  n e c e s s a r y  
t o  o b t a i n  t h i s  w a v e f o r m .  

NOTE 
a u d i o  a m p l i f i e r  

( f o r  2 4 1 3 6 - v o l t  s y s t e m s )  i s  u s e d ,  t h e  ) 
e x t e r n a l  p o w e r  s o u r c e  m u s t  b e  2 4 / 3 6  1 
v o l t s  a s  s p e c i f i e d  o n  t h e  c o m b i n a t i o n  I n a m e o l a t e .  
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CONTROL UNITS 

Type  EC-60-A o r  EC-66-A C o n t r o l  U n i t s  
a r e  u s e d  w i t h  t h e  PORTA-MOBIL. 

C o n t r o l  U n i t  EC-60-A c o n s i s t s  o f  a  
c a s t  a l uminum c , o n t r o l  h e a d  a s s e m b l e d  t o  
t h e  s y s t e m  f r a m e .  A l l  o p e r a t i n g  c o n t r o l s  
a s  w e l l  a s  t h e  a n t e n n a  a n d  m i c r o p h o n e  j a c k s ,  
c a r r y i n g  h a n d l e ,  a u d i o  o u t p u t  s t a g e ,  w e a t h e r -  
p r o o f  s p e a k e r  and  p l u g - i n  s y s t e m  r e l a y  a r e  
moun ted  o n  t h e  c o n t r o l  h e a d .  C o a x i a l  r e l a y  
( K l )  is u s e d  a s  t h e  a n t e n n a  s w i t c h i n g  r e l a y .  
The  a u d i o  o u t p u t  s w i t c h  ( S 7 0 2 )  and  t h e  
e i g h t - p i n  power  c o n n e c t i o n  a r e  moun ted  on 
t h e  s y s t e m  f r a m e .  T h e  t r a n s m i t t e r  a n d  r e -  
c e i v e r  p r i n t e d  w i r i n g  b o a r d s  mount  w i t h i n  
t h e  f r a m e .  

E x t e n d e d  L o c a l  C o n t r o l  EC-66-A c o n s i s t s  
o f  a  w e a t h e r p r o o f  c a s e  c o n t a i n i n g  a l l  
o p e r a t i n g  c o n t r o l s ,  m i c r o p h o n e  c o n n e c t  i o n s  
a n d  a  t e r m i n a l  b o a r d  f o r  t h e  c o n t r o l  c a b l e  
c o n n e c t i o n s .  

T h e r m i s t o r  RT1 a n d  r e s i s t o r  R2 f o r m  a  
p a r a l l e l  c o m p e n s a t i n g  n e t w o r k  w h i c h  s t a b -  
i l i z e s  t h e  emitter c u r r e n t  o f  Q1 and  Q2 
u n d e r  v a r y i n g  t e m p e r a t u r e  c o n d i t i o n s .  T h e  
o u t p u t  t a k e n  f r o m  t h e  e m i t t e r s  o f  Q1 and  Q2 
is f 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  a u t o - t r a n s -  
f o r m e r  T 1  t o  s p e a k e r  LS701.  

When t h e  power  s u p p l y  i n p u t  v o l t a g e  is 
c h a n g e d ,  t h e  p o s i t i o n s  o f  p l u g  p i n s  P 1 ,  P2 
and  P3  on  t h e  power  a m p l i f i e r  componen t  b o a r d  
mus t  be  c h a n g e d  a s  i n d i c a t e d  on  t h e  S e r v i c e  
D i a g r a m .  

I NOTE 1 
S p e a k e r  LS701 t e r m i n a l s  1 & 2  a r e  
a b o v e  g r o u n d  a n d  s h o u l d  n o t  b e  
g r o u n d e d  when t e s t i n g  s p e a k e r  o r  
a u d i o  o u t p u t .  

4 

10-WATT AUDIO AMPLIFIER 19B205432-G1 
( O p t i o n a l  w i t h  2 4 / 3 6  V o l t  Power  S u p p l y  

a n d  EC-66-A C o n t r o l  U n i t )  

T h e  a u d i o  s i g n a l  f r o m  t h e  r e c e i v e r  is T h e  A c c e s s o r y  J a c k  O p t i o n  p r o v i d e s  a 
c o u p l e d  t h r o u g h  m a t c h i n g  t r a n s f o r m e r  T2 t o  w e a t h e r p r o o f  9 -p in  c o n n e c t o r  ( J 7 0 4 )  on  t h e  
t h e  b a s e s  o f  C l a s s  B p u s h - p u l l  t r a n s i s t o r s  C o n t r o l  U n i t .  T y p e  9 0  and  Type  9 9  Tone  
Q1 a n d  Q2. B a s e  b i a s  is p r o v i d e d  by r e -  D e c o d e r s  w i l l  p l u g  d i r e c t l y  i n t o  t h i s  con -  
s i s t o r s  R2,  R3,  R4 ,  R5 a n d  RT1. R3 a n d  R4 n e c t o r  a n d  f u n c t i o n  w i t h o u t  s p e a k e r  m u t i n g  
may be  s h o r t e d  by j u m p e r  l e a d s  t o  p r o v i d e  The  T y p e  9 0  E n c o d e r  c a n  a l s o  be u s e d ,  b u t  
p r o p e r  b i a s  f o r  t h e  t h r e e  s u p p l y  v o l t a g e s .  r e q u i r e s  an  a d a p t e r  c a b l e  ( O p t i o n  5 4 6 0 )  t o  

p e r m i t  p l u g - i n  o p e r a t i o n .  

The  19B205432-G1 A u d i o  A m p l i f i e r  is 
AUDIO OUTPUT SWITCH (EC-60-A o n l y )  l o c a t e d  u n d e r  t h e  t r a n s m i t t e r - r e c e i v e r  t o p  

m o u n t i n g  c o v e r .  To  g a i n  a c c e s s  t o  t h e  
T h e  a u d i o  o u t p u t  s w i t c h  ( m a r k e d  HI-LO) a m p l i f i e r ,  r emove  t h e  power  s u p p l y  a n d  t h e  

p e r m i t s  t h e  s e l e c t i o n  o f  t w o  a u d i o  o u t p u t  t r a n s m i t t e r - r e c e i v e r  w r a p - a r o u n d  c o v e r .  
l e v e l s .  S w i t c h i n g  S702  t o  t h e  HI p o s i t i o n  Then r emove  t h e  two  P h i l l i p s  s c r e w s  a s  i n -  
s h u n t s  b i a s i n g  r e s i s to r  R704 i n  t h e  emi t te r  d i c a t e d  on  t h e  c h a s s i s  and  h i n g e  o p e n  t h e  
c i r c u i t  o f  a u d i o  o u t p u t  t r a n s i s t o r  Q701.  t o p  c o v e r .  
T h i s  d e c r e a s e  i n  b i a s  c a u s e s  more  c o l l e c t o r  
c u r r e n t  t o  f l o w ,  a n d  a l l o w s  a  o n e - w a t t  a u d i o  The  a u d i o  s i g n a l  f r o m  t h e  r e c e i v e r  i s  
o u t p u t  a t  t h e  s p e a k e r .  T h e  u n i t  s h o u l d  b e  c o u p l e d  t h r o u g h  m a t c h i n g  t r a n s f o r m e r  T1  t o  
o p e r a t e d  w i t h  t h e  o n e - w a t t  o u t p u t  i n  a r e a s  t h e  b a s e s  o f  C l a s s  AB p u s h - p u l l  t r a n s i s t o r s  
h a v i n g  a  h i g h  a m b i e n t  n o i s e  l e v e l .  Q1 and  Q2. T h e r m i s t o r  RT1 a n d  r e s i s t o r s  R3. 

R4 a n d  R5 s t a b i l i z e  t h e  e m i t t e r  c u r r e n t  o f  
I n  l ow  n o i s e  a r e a s ,  5 7 0 2  s h o u l d  b e  Q1  a n d  Q2 u n d e r  v a r y i n g  t e m p e r a t u r e  c o n d i -  

s w i t c h e d  t o  t h e  LO p o s i t i o n .  Now, R704 t i o n s .  B a s e  b i a s  f o r  Q2 i s  p r o v i d e d  by t h e  
o p e r a t e s  i n  s e r i e s  w i t h  R703 t o  i n c r e a s e  n e t w o r k  of  R2 ,  R8 a n d  C 2 .  B i a s  f o r  Q1 is 
t h e  e m i t t e r  b i a s  a n d  r e d u c e  t h e  c o l l e c t o r  p r o v i d e d  by R 1 ,  R7 a n d  C1.  O u t p u t  f r o m  t h e  
c u r r e n t  f r o m  2 5 0  m i l l i a m p s  t o  5 0  m i l l i a m p s .  c o l l e c t o r s  o f  Q1 and  Q2 is c o u p l e d  t h r o u g h  
W i t h  t h e  VOLUME c o n t r o l  a l l  t h e  way t o  t h e  t r a n s f o r m e r s  T2 t o  t h e  c o n t r o l  u n i t  s p e a k e r .  
r i g h t ,  t h e  u n i t  w i l l  p r o v i d e  1 0 0 - m i l l i -  
w a t t s  a u d i o  o u t p u t ,  w i t h  less t h a n  10% d i s -  
t o r t  i o n .  

10-WATT AUDIO AMPLIFIER 19B205165-G1 
( O p t i o n a l  w i t h  6  a n d  1 2  V o l t  Power 

S u p p l i e s  a n d  EC-66-A C o n t r o l  U n i t )  

The  19B205165-G1 A u d i o  A m p l i f i e r  is 
l o c a t e d  u n d e r  t h e  t r a n s m i t t e r - r e c e i v e r  t o p  
m o u n t i n g  c o v e r .  T o  g a i n  a c c e s s  t o  t h e  
a m p l i f i e r ,  r emove  t h e  power  s u p p l y  and  t h e  
t r a n s m i t t e r - r e c e i v e r  w r a p - a r o u n d  c o v e r .  

NOTE - 
T a p s  a r e  p r o v i d e d  on  power  a m p l i f i e r  
t r a n s f o r m e r  T2 t o  c h a n g e  a m p l i f i e r  
l o a d  i m p e d a n c e  f o r  2 4  o r  3 6  v o l t  
o p e r a t i o n .  The  u n i t  i s  s h i p p e d  w i t h  
p l u g  p i n s  P 1  a n d  P2 c o n n e c t e d  t o  
5 2  a n d  5 4 ,  r e s p e c t i v e l y  ( 3 6 - v o l t  
c o n n e c t i o n s . )  I f  u s e d  w i t h  e l e c t r i -  
c a l  s y s t e m s  o f  2 8  v o l t s  or l e s s ,  

v o l t  c o n n e c t  i o n s )  . 
c o n n e c t  P 1  t o  J1 a n d  P2 t o  53 (24 -  1 

I 
T h e n  r e m o v e  t h e  t w o  P h i l l i p s  s c r e w s  a s  i n -  
d i c a t e d  on  t h e  c h a s s i s  a n d  h i n g e  o p e n  t h e  
t o p  c o v e r .  ACCESSORY JACK OPT1 ON 



CIRCUIT ANALYSIS 

T h e  f o l l o w i n g  c h a r t  l is ts  t h e  C o n t r o l  U n i t  M o d e l  n u m b e r s  a n d  O p t i o n s :  

MOB1 LE RADIO DEPARTMENT 
GENERAL ELECTRIC COMPANY 
LYNCHBURG, VIRGINIA 2 4 5 0 2  

P r i n t e d  i n  U . S . A .  

MICROPHONE 

M i l i t a r y  M i k e  (4EM33D10)  

1 1  

1 1  

t I 

H a n d s e t  (4EM34A10)  

1 1  

H a n d s e t  (4EM34A10)  

1 1  

M i l i t a r y  M i k e  (4EM33D10) 

1 1  I t  I I 

1 1  1 1  1 1  

t t I t  I, 

M i l i t a r y  M i k e  (4EM33D10)  

1 1  I f  I I 

OPTION 

S e l e c t i v e  C a l l i n g  

S e l e c t i v e  C a l l i n g  

S e l e c t i v e  C a l l i n g  

S e l e c t i v e  C a l l i n g  

A c c e s s o r y  J a c k  

A c c e s s o r y  J a c k  

A c c e s s o r y  J a c k  & S e l e c t i v e  C a l l i n g  

A c c e s s o r y  J a c k  & S e l e c t i v e  C a l l i n g  

C h a n n e l  G u a r d  

C h a n n e l  G u a r d  

t 

4EC60A30 

4EC60A31 

4EC60A32 

4EC60A33 

4EC66A 1 0  

4EC66A 11 

4EC66A 1 2  

4EC66A13 

4EC66A14 

4EC66A 15 

4EC66A 16 

4EC66A 17 

MODEL 

4EC60A10  

4EC60A12 

4EC60A 14 

4EC60A 15 

4EC60A16 

4 E C 6 0 A l 8  

4EC60A19  

4EC60AZZ 

4ECBOAZ2 

4EC60A24 

4EC60A26 

4EC60A27 

4EC60A28  

4EC60A29 

O n e  

Two 

One 

Two 

One 

Two 

One  

Two 

One 

Two 

One 

Two 

NO. OF 
FREQS . 

O n e  

TWO 

One  

Two 

One  

One  

Two 

Two 

One 

Two 

O n e  

Two 

One 

Two 

A c c e s s o r y  J a c k  & C h a n n e l  G u a r d  

A c c e s s o r y  J a c k  & C h a n n e l  G u a r d  

C h a n n e l  G u a r d  

C h a n n e l  G u a r d  

C h a n n e l  G u a r d  o r  S e l .  C a l l  

C h a n n e l  G u a r d  o r  S e l .  C a l l  

A c c e s s o r y  J a c k  

A c c e s s o r y  J a c k  

A c c e s s o r y  J a c k  & C h a n n e l  G u a r d  o r  
S e l e c t i v e  C a l l i n g  

A c c e s s o r y  J a c k  & C h a n n e l  G u a r d  o r  
S e l e c t i v e  C a l l i n g  

t r  

, , 1 1  1 1  

H a n d s e t  (4EM34A 1 0 )  

1 1  

Weat  h e r p r o o f  M i k e  
(4EM25C10)  

1 1  

1 1  

, I  

, ,  

I, 

I I 



3- MODULATION LEVEL ADJUSTMENT 

The MOD ADJUST (R15) was a d j u s t e d  t o  t h e  proper  s e t t i n g  
b e f o r e  shipment and should  n o t  normally r e q u i r e  r e a d j u s t m e n t .  

3 T h i s  s e t t i n g  p e r m i t s  approximately 75% modulat ion f o r  t h e  
average  v o i c e  l e v e l .  The audio  peaks which would cause  over-  
modulat ion a r e  c l i p p e d  by t h e  modulat ion l i m i t e r .  The l i m i t -  

s e r  i n s t a n t a n e o u s l y  l i m i t s  t h e  s l o p e  of t h e  a u d i o  wave which 
p r e v e n t s  overmodulat ion,  but  p r e s e r v e s  t h e  i n t e l l i g i b i l i t y  of 
t h e  t r a n s m i s s i o n .  

TEST EQUIP-NT 

1. An audio  o s c i l l a t o r  Model 4EX6A10 

1 .  A freauency  modulat ion monitor  

3 3. An o u t p u t  meter  o r  a  VTVM 

PROCEDURE 

a 1. Connect t h e  a u d i o  o s c i l l a t o r  and t h e  meter  a c r o s s  J 5  
(Mike High) and J 8  (Mike Low) on t h e  t r a n s m i t t e r  board.  

3 2. For t r a n s m i t t e r s  wi thout  Channel Guard: 

a .  Apply a 0 . 5  v o l t  s i g n a l  a t  1000 Hz t o  55.  

3 b S e t  MOD ADJUST (R15) f o r  a  4 .5-k i loher tz  swing wi th  
t h e  d e v i a t i o n  p o l a r i t y  + o r  - (whichever g i v e s  t h e  

SC h i g h e s t  r e a d i n g )  a s  i n d i c a t e d  on t h e  f requency  modu- 
l a t i o n  moni tor .  

3. For t r a n s m i t t e r s  w i t h  Channel Guard: 
3 

a .  S e t  t h e  Tone Adj Cont ro l  (R613) f o r  0 .75  kHz t o n e  
d e v i a t i o n .  

3 b. Apply a 0 .5  v o l t  s i g n a l  a t  1000 Hz t o  55.  

FREQUENCY ADJUSTMENT 

F i r s t ,  check t h e  t r a n s m i t t e r  f r equency  t o  de t e rmine  i f  
ad ju s tmen t  is  r e q u i r e d .  The f r equency  s h o u l d  be check 
a  f requency  meter  o r  c o u n t e r  hav ing  an accu racy  of  0.4 
pe r -mi l l i on  (PPM), and w i th  t h e  ICOM module a t  80°F ( 3  
26.5"C (-"C) when p o s s i b l e .  The ICOM t e m p e r a t u r e  can 
t e n n i n e d  by t a p i n g  a  mercury thermometer  t o  t h e  s i d e  o  
ICOM. 

I f  an ad jus tment  is  r e q u i r e d ,  u s e  one o f - t h e  f o l l o w i n g  
c e d u r e s  : 

I f  t h e  ICOM is s t a b i l i z e d  a t  808F,pry  o f f  t h e  GE emble~  
a d j u s t c t  t r a n s m i t t e r  o p e r a t  
f r equency  . 
I f  t h e  ICOM is no t  s t a b i l i z e d  a t  8OoF,pry o f f  t h e  GE el 
and check f o r  a  c o l o r  d o t  on t h e  t o p  of  t h e  can .  T h i s  
d o t  i n d i c a t e s  which c o r r e c t i o n  cu rve  t o  u s e  i n  s e t t i n g  
u n i t  on f r equency  ( s e e  F i g u r e  5 ) .  Next, t a p e  a  thermor 
t o  t h e  ICOM and check t h e  t empe ra tu r e  when t h e  thermomc 
s t a b i l i z e d .  Then proceed  a s  shown i n  t h e  f o l l o w i n g  ex: 

1. Assume t h a t  t h e  ICOM is marked w i t h  a  g r e e n  c o l o ~  
and t h e  t empe ra tu r e  r e a d i n g  is 50°F. A t  t h a t  ten 
t u r e ,  t h e  g r e e n  cu rve  shows a c o r r e c t i o n  f a c t o r  c 
approximate ly  +1 .5  PPM. (At 450 MHz, 1 PPM is 4: 
A t  470 MHz, 1 PPM is 470 Hz.) 

2 .  With a  t r a n s m i t t e r  o p e r a t i n g  f r equency  of 450 MHz 
j u s t  t h e  ICOM tr immer f o r  a  r e a d i n g  of +675 Hz (i 
450) h i g h e r  t h a n  t h e  l i c e n s e d  o p e r a t i n g  f r e q u e n c ~  

3. I f  a  n e g a t i v e  c o r r e c t i o n  f a c t o r  is o b t a i n e d  ( a t  t 
e r a t u r e s  above 8 0 P F ) ,  a d j u s t  t h e  ICOM t r immer  for  
i n d i c a t e d  PPM lower t h a n  t h e  o p e r a t i n g  f r equency .  

3 c .  S e t  MOD ADJUST (R15) f o r  a  4 . 5 - k i l o h e r t z  swing wi th  
t h e  d e v i a t i o n  p o l a r i t y  + o r  - (whichever g i v e s  t h e  
h i g h e s t  r e a d i n g )  a s  i n d i c a t e d  on t h e  f requency  modu- 
l a t i o n  moni tor .  

9 

DEGREES CENTIGRADE 

b PA POWER INPUT 
B 

WITH GE TEST SET 

b For FCC purposes ,  t h e  PA power input  can be determined by 
measuring t h e  C o l l e c t o r  Vol tage  and t h e  C o l l e c t o r  Curren t  

161 
i n d i c a t i o n ,  and u s i n g  t h e  f o l l o w i n g  formula: 

pi = C o l l e c t o r  Vol tage  x C o l l e c t o r  Curren t  I n d i c a t i o n  
0.72 

Where: 

h Pi is t h e  power i n p u t  i n  w a t t s .  
I 

C o l l e c t o r  v o l t a g e  is measured between 511-13 and 511-6 
w i t h  e x t e r n a l  l e a d s  of GE T e s t  S e t  u s i n g  t h e  100-volt  

I s c a l e .  

C o l l e c t o r  c u r r e n t  i n d i c a t i o n  is  measured w i t h  GE Tes t  
S e t  i n  p o s i t i o n  F,  u s i n g  t h e  TEST 1 s c a l e  (1-volt  f u l l  
s c a l e ) .  

M"LT=*RR 
Pi = C o l l e c t o r  v o l t a g e  x C o l l e c t o r  Current  

i C o l l e c t o r  v o l t a g e  is measured between 511-13 and 
511-6. 

C o l l e c t o r  Curren t  = Vol tage  (Across R43 on E x c i t e r )  
4 
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F i g u r e  5  - ICOM Frequency C o r r e c t i o n  Curves  





TRANSMITTER ALIGNMENT 
:PMENT REQUIRED 

Genera l  E l e c t r i c  C e n t r a l i z e d  M e t e r i n g  T e s t  S e t  Models 4EX3A10 o r  4EX8K10,ll 

A 20 ,000  ohms-per-volt  M u l t i m e t e r  

Wattmeter  

.IMINARY CHECKS AND ADJUSTMENTS 

Turn DRIVE ADJUST R36 (on E x c i t e r  Board) f u l l y  c o u n t e r c l o c k w i s e .  

Key t h e  t r a n s m i t t e r  and check  f o r  32 v o l t s  a t  J 6  ( o r  22 v o l t s  w i t h  d r y  b a t t e r y  p a c k ) ,  and f o r  2 4  v o l t s  a t  5 7  w i t h  M u l t i m e t e r .  

Connect T e s t  S e t  t o  t h e  T r a n s m i t t e r  C e n t r a l i z e d  Meter ing  Jack  J l l .  I f  u s i n g  M u l t i m e t e r ,  connec t  t h e  n e g a t i v e  l e a d  t o  511-13 
(Ground) e x c e p t  f o r  s t e p s  6  and 9 .  

A l l  a d j u s t m e n t s  a r e  made w i t h  t h e  T r a n s m i t t e r  keyed .  

N U l b  

For  u n i t s  e q u i p p e d  w i t h  t h e  r e c h a r g e a b l e  b a t t e r y  p a c k ,  a lways  r e c h a r g e  t h e  
b a t t e r y  w h i l e  a l i g n i n g  t h e  t r a n s m i t t e r .  

For  u n i t s  w i t h  t h e  d r y  b a t t e r y  pack ,  i n s e r t  f r e s h  b a t t e r i e s  b e f o r e  a l i g n i n g  
t h e  t r a n s m i t t e r .  

METERING POSITION 

A 
MULT-1 

1; ~ I V E l ~ n a ~ ~  P i n  6  (+) (-)  

P i n  11 
VAR BIAS 

EXCITER BOARD 

TUNING 
CONTROL 

GE TEST 
SET 

B 
MULT-2 

C 
MULT-3 

D 
AMPL-1 

E  
AMPL-2 

M u l t i m e t e r  
+ a t  J l l  

P i n  1 0  

C1 and C2 (on Minimum 
FLl/FL2) and C14 on  
PA/MULT I 

METER 
READING 

PA/MULTIPLIER ASSEMBLY 

P i n  2  

P i n  3  

P i n  4  

P i n  5  

C40 (on E x c i t e r )  , C2, 
C6, C12 and C13 on  
PA/MULT. 

and C14 (on PA/MULT) 

PROCEDURE 

L 1 

S e e  p r o c e d u r e  

See  p r o c e d u r e  I 

L4, L3 and L5 

L6,  L5 .  L7t 
L3 and L4 

L8, L 7 .  L9, 
L5 and L6 

L10.  L9, 
L7 and LR 

Tune C2 f o r  peak.  Change s e t t i n g  of C40 on  e x c i t e r  board  and r e p e a k  
C2. Continue t h i s  p r o c e s s  t o  o b t a i n  maximum m e t e r  r e a d i n g .  Tune C6 
on PA f o r  maximum m e t e r  r e a d i n g .  Then t u n e  C12 f o r  minimum m e t e r  
r e a d i n g  and t u n e  C13 f o r  maximum m e t e r  r e a d i n g .  

Tune C1 and C2 f o r  minimum m e t e r  r e a d i n g .  Then t u n e  C14 f o r  minimum 
meter  r e a d i n g .  

Maximum 

NOTE 

Tune phase  modula tor  c o i l  L1 f o r  maximum meter  r e a d i n g .  

See  p r o c e d u r e  

See  p r o c e d u r e  

See p r o c e d u r e  

Maximum 

I f  wat tmeter  is a v a i l a b l e  comple te  s t e p s  8  and 9 .  I f  w a t t m e t e r  is 
n o t  a v a i l a b l e  go t o  s t e p  10 .  

Adjust  C6, C11, C12, C13, C14 (on PA/MULT) and C1 & C2 (on FLl/FLZ) 
f o r  maximum power o u t p u t  on w a t t m e t e r .  

Tune L4 and t h e n  L3 f o r  maximum meter  r e a d i n g .  Then t u n e  L5 f o r  
minimum m e t e r  r e a d i n g .  

Tune L6 and t h e n  L5 f o r  maximum meter  r e a d i n g .  Then t u n e  L7 f o r  
minimum meter  r e a d i n g .  Retune L3 and L4 f o r  maximum m e t e r  r e a d i n g .  

- 

Tune L8 and t h e n  L7 f o r  maximum meter  r e a d i n g .  Then t u n e  L9 f o r  
minimum meter  r e a d i n g .  Retune L5 and L6 f o r  maximum meter  r e a d i n g .  

Tune L10 and t h e n  L9 f o r  maximum meter  r e a d i n g .  Retune L7 and LR 
f o r  maximum meter  r e a d i n g .  

I I NOTE I 
The t e s t  meter  r e a d i n g  s h o u l d  n o t  exceed  0 . 7  v o l t s  d u r i n g  t h i s  
a l ignment .  I f  r e a d i n g  is h i g h ,  it may b e  reduced  by a d j u s t i n g  

PA DRIVE 
P i n  6 1 + )  

S e e  p r o c e d u r e  See  p r o c e d u r e  Retune PA s e c t i o n  p e r  s t e p s  6  t h r u  8  i f  n e c e s s a r y  t o  o b t a i n  c o r r e c t  
power o u t p u t ,  w h i l e  k e e p i n g  t e s t  meter  r e a d i n g  below 0 . 7  v o l t s .  

ALIGNMENT PROCEDURE 

See  p r o c e d u r e  

406-470 MHz TRANSMITTER 
TYPE ET-88-A 

( RC- 1734A) 

See  p r o c e d u r e  I f  no wat tmeter  is a v a i l a b l e ,  comple te  s t e p s  6  & 7 and t h e n  s e t  PA 
c u r r e n t  t o  recommended v a l u e  of 0 .65  v o l t  ( a s  i n d i c a t e d  by p o s i t i o n  
F nf t e s t  meter )  w i t h  C11. 



SERVICE CHECK 

I f  t h e  0.75-kHz d e v i a t i o n  is n o t  o b t a i n a b l e  when a d j u s t i n g  R613, r e p l a c e  t h e  
I Tone T r a n s m i t t e r  r e e d .  

STEP 3 

VOICE DEVIATION AND SYMMETRY 
TEST PROCEDURE 

1. Unplug t h e  High and Low Mike l e a d s  from t h e  E x c i t e r  Board J a c k s  55 and 
58. 

2.  Connect t es t  equipment  t o  t r a n s m i t t e r  as shown below: 

DEVIATION METER 

;I r1 AUDIO OSCILLATOR 

R15 
TRANSMITTER SIDE 

, 3. S e t  t h e  g e n e r a t o r  o u t p u t  t o  0 . 5  VOLTS RMS, and f r e -  
quency t o  1 kHz. 

4.5 kHz 
4. Key t h e  t r a n s m i t t e r  and a d j u s t  D e v i a t i o n  Meter t o  

c a r r i e r  f r equency  . 
5. Dev ia t ion  r e a d i n g  s h o u l d  be k4 .5  kHz. 

6. Adjust  "Modulator Adjus t  Con t ro l "  R 1 5  u n t i l  d e v i a -  1 t i o n  r e a d s  4 . 5  kHz on p l u s  (+) o r  minus (-) dev ia -  DEVIATION METER 
I 

I t i o n ,  whichever  is g r e a t e r .  

SERVICE CHECK 

I f  t h e  d e v i a t i o n  r e a d i n g  p l u s  (+) and minus (-) d i f -  
f e r s  by more t h a n  1 kHz, check t h e  f o l l o w i n g :  

1. Recheck S t e p  1 as shown i n  t h e  T r a n s m i t t e r  Alignment 
Chart .  

2 .  Check Audio S e n s i t i v i t y  by r e d u c i n g  g e n e r a t o r  o u t p u t  
u n t i l  d e v i a t i o n  f a l l s  t o  3.3 kHz. V o l t a g e  s h o u l d  be METER 
LESS t h a n  55 m i l l i v o l t s .  



2.  Key t r a n s m i t t e r  and check wattmeter f o r  minimum r e a d i n g  o f :  

A. 4 . 5  watts (d ry  b a t t e r y )  

B. 7 . 5  watts ( n i c k e l  cadmium b a t t e r y )  

C. 7 . 5  watts (13.6 v o l t  supp ly )  

SERVICE CHECK 

Check t h e  f o l l o w i n g  i f  t h e  above r ead ings  are no t  o b t a i n e d :  

1. Disconnect  r e d  w i r e  from J 6  (32V) and orange w i r e  from 57 (24V) from t h e  
T r a n s m i t t e r  E x c i t e r  Board as shown, and check power supp ly  v o l t a g e s  f o r :  

A. 24 and 32 V ( n i c k e l  cadmium o r  mobile  supp ly )  

B. 24 and 24 v o l t s  (d ry  b a t t e r y )  

2 .  Refe r  t o  Power Supply T roub l e shoo t i ng  S t e p s  on T roub l e shoo t i ng  Procedure 
RC-1736. 

STEP 2 

TONE DEVIATION WITH CHANNEL GUARD 
TEST PROCEDURE 

1. S e t  up  D e v i a t i o n  Meter and moni to r  ou tpu t  of t r a n s m i t t e r  as shown below. 

? ANTENNA 

INPUT 

DEVIATION METER 

TRANSMITTER SIDE 

R613 
THRU HOLE 

2 .  Unplug t h e  MIC H I  t e r m i n a l  from J 5  on T r a n s m i t t e r  Ex- .75 kHz 
c i t e r  Board. 

3. Key t r a n s m i t t e r  and check f o r  0.75-kHz d e v i a t i o n .  I f  
r e a d i n g  is low o r  h i g h ,  a d j u s t  Tone Dev i a t i on  Con t ro l  
(R613) f o r  a r e a d i n g  o f  0 .75  kHz. 

DEVIATION METER 

NOTES: 
1. On u n i t s  s u p p l i e d  wi th  "Tone Sque lch , "  t h e  Phase  Modulator  Tuning s h o u l d  

be  peaked c a r e f u l l y  t o  i n s u r e  p rope r  performance.  

2 .  The Tone D e v i a t i o n  T e s t  P rocedures  shou ld  be r e p e a t e d  eve ry  t i m e  t h e  
Tone Frequency is changed. 



TRANSMITTER TEST PROCEDURES 
The T r a n s m i t t e r  T e s t  P r o c e d u r e s  test  s t e p s  s t a r t i n g  w i t h  S t e p  1, t h e  

are d e s i g n e d  t o  assist you i n  ser- d e f e c t  can  b e  q u i c k l y  l o c a l i z e d .  

v i c i n g  a t r a n s m i t t e r  t h a t  is o p e r a t -  Once a d e f e c t  is p in -po in ted ,  r e f e r  

i n g  -- b u t  n o t  p r o p e r l y .  Problems t o  t h e  " S e r v i c e  Check" and t h e  a d d i -  

encoun te red  c o u l d  be  low power o u t -  t i o n a l  c o r r e c t i v e  measures  i n c l u d e d  

p u t ,  low B p l u s ,  t o n e  and v o i c e  de- i n  t h e  T r a n s m i t t e r  Troub le - shoo t ing  

v i a t i o n ,  d e f e c t i v e  a u d i o  s e n s i t i v i t y  P rocedure .  Before  s t a r t i n g  w i t h  t h e  

and modula to r  a d j u s t  c o n t r o l  set t o o  T r a n s m i t t e r  T e s t  P r o c e d u r e s ,  b e  s u r e  

h igh .  By f o l l o w i n g  t h e  s e q u e n c e  of  t h e  t r a n s m i t t e r  is t u n e d  and 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 .  

TEST EQUIPMENT REQUIRED 
for test hookup as shown: 

1. Wattmeter similar t o :  2 .  VTVM similar  t o :  3. Audio O s c i l l a t o r  s imilar  t o :  

B i rd  #43 T r i p l e t t  #850 GE MODEL 4EX6A10 o r  

J o n e s  #711N Heath  #1M-21 Heath  #1G-72 

4. D e v i a t i o n  Meter ( w i t h  a .75  kHz scale) 5. Mul t ime te r  s imilar  t o :  
s imilar  t o :  

Measurements #140 
GE METERING TEST SET MODEL 4EX3A10 
o r  Model 4EX8K10.11 o r  

Radio  S p e c i a l t y  #1163-50-5 20,000 ohms-per-volt  v o l t m e t e r  

STEP 1 

POWER MEASUREMENT 
TEST PROCEDURE 

1. Connect t r a n s m i t t e r  o u t p u t  t o  w a t t m e t e r  as shown below: 

WATTMETER 

TEST PROCEDURES 
406-470 MHz TRANSMITTER 
TYPE ET-88-A 

(RC- 1762A) 

TRANSMITTER SIDE 



FRONT END ALIGNMENT 
T h e s e  i n s t r u c t i o n s  a r e  f o r  t u n i n g  t h e  o s c i l l a t o r  a n d  RF s t a g e s  of  t h e  r e c e i v -  
e r  a n d  may be u s e d  when c h a n g i n g  t h e  r e c e i v e r  c r y s t a l  o r  f r e q u e n c y .  When 
n e c e s s a r y  t o  r e a l i g n  t h e  e n t i r e  r e c e i v e r ,  r e f e r  t o  t h e  COMPLETE RECEIVER 
ALIGNMENT. 

EQUIPMENT REQUIRED 

1. GE T e s t  S e t  Models  4EX3A10, 4EX8K10, l l  ( o r  2 0 , 0 0 0  ohms-per -vol t  M u l t i -  
m e t e r ) .  

2 .  A  406-470 MHz S i g n a l  S o u r c e .  Keep s i g n a l  l e v e l  be low s a t u r a t i o n .  

PRELIMINARY CHECKS AND ADJUSTMENTS 

1. P l u g  i n  t h e  T e s t  S e t  t o  t h e  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  5312.  
S e t  M e t e r  P o l a r i t y  S w i t c h  o n  + a n d  M e t e r  S e n s i t i v i t y  S w i t c h  t o  1. 
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  n e g a t i v e  l e a d  t o  5312-13 (Ground) .  

2 .  S w i t c h  T e s t  S e t  t o  P o s i t i o n  "I" ( o r  m e a s u r e  a t  5302 w i t h  M u l t i m e t e r ) .  
R e a d i n g  s h o u l d  b e  a t  l e a s t  1 2  v o l t s .  

3 .  S w i t c h  t o  P o s i t i o n  "J" ( o r  m e a s u r e  a c r o s s  R392 w i t h  M u l t i m e t e r )  and  
a d j u s t  V o l t a g e  R e g u l a t i o n  P o t e n t i o m e t e r  R392 f o r  a  r e a d i n g  o f  1 0  v o l t s .  

4 .  T u r n  SQUELCH c o n t r o l  f u l l y  c l o c k w i s e  and  VOLUME c o n t r o l  t o  minimum. 
S w i t c h  t o  P o s i t i o n  "G" ( o r  m e a s u r e  a t  5312-9 w i t h  M u l t i m e t e r )  a n d  ad- 
j u s t  PA B i a s  P o t e n t i o m e t e r  R396 f o r  a  r e a d i n g  o f  0 . 2 5  v o l t .  

ALIGNMENT PROCEDURE 

METERING POSITION 
I 

L304 (& 
L305 f o r  
two-f re- 

GE TEST 

q u e n c y )  , 
L306 a n d  
L307 

M u l t i m e t e r  I TUNING 

A  
DISC 

STEP . SET + a t  J312 . CONTROL 

p i n  1 0  L304 & 
L305 
( two-  
f  re- 
q u e n c y  
o n l y )  

I METER 1 READING 

I S e e  Pro-  
c e d u r e  

I 

Maxi- 
mum 

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

Z e r o  

-- 

- .. PROCEDURE 
Tune L304 (L305 f o r  two- 
f r e q u e n c y )  and  L306 f o r  
maximum m e t e r  r e a d i n g .  
Then t u n e  L307 f o r  m i n i -  
mum r e a d i n g .  

Apply  a n  on-f r e q u e n c y  
s i g n a l  t o  P303 and  t u n e  
L301/L325,  L302/L326 & 
L309/L327 f o r  maximum 
m e t e r  r e a d i n g .  

W h i l e  r e c e i v i n g  a  weak on- 
f r e q u e n c y  s i g n a l  a t  t h c  
A n t e n n a ,  t u n e  L301/L325,  
L302/L326 & L309/L327 f o r  
maximum q u i e t i n g .  

Apply a n  o n - f r e q u e n c y  s i g n a l  
t o  P303 and  t u n e  L304 ( a n d  
L305 f o r  t w o - f r e q u e n c y )  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 .  

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  i t  i s  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  be 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  75'F.  
I n  no  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  5 0 "  t o  
9 0 ° F .  



I \ \ 

C351 C348 C344 Q308-B ~ 3 9 2  ~ 3 9 6  
REG 10V AUDIO 

BIAS 



COMPLETE RECEIVER ALIGNMENT 
x 1. GE T e s t  S e t  Models 4EX3A10, & 4EX8K10,ll ( o r  20 ,000  ohms-per-vol t  M u l t i m e t e r ) .  

1 2. A 455-kHz, 19 .0  MHz and 406-470 MHz S i g n a l  Source .  Couple t h e  455-kHz s i g n a l  th rough  a  s m a l l  c a p a c i t o r  (approximately 10 pF) .  Coup le  
t h e  1 9  MHz s i g n a l  th rough  a  .001  U P  c a p a c i t o r  f o r  Hi I P ,  and th rough  a  100 pF c a p a c i t o r  f o r  Low I F  ad jus tmen t .  Keep s i g n a l  l e v e l s  

/ below s a t u r a t i o n .  

, PRELIYIAARY CHECKS AND ADJUSTMENTS 

1 1. Plug  i n  t h e  T e s t  Se t  t o  t h e  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  5312.  S e t  Meter  P o l a r i t y  Swi tch  on + and Meter S e n s i t i v i t y  Swi tch  t o  

I TeST 1. I f  u s i n g  Mul t ime te r ,  c o n n e c t  t h e  n e g a t i v e  l e a d  t o  5312-13 (Ground).  

1. ( h i t c h  T e s t  S e t  t o  P o s i t i o n  "I" ( o r  measure  a t  5302 w i t h  M u l t i m e t e r ) .  Readlng s h o u l d  b e  a t  l e a s t  12 v o l t s .  1 3. h i t c h  t o  P o s i t i o n  "J" ( o r  measure a c r o s s  R372 w i t h  Mul t ime te r )  and a d j u s t  V o l t a g e  R e g u l a t i o n  P o t e n t i o m e t e r  R392 f o r  a  r e a d i n g  of 
10 v o l t s .  

1 4. Turn SQUELCH c o n t r o l  f u l l y  c l o c k w i s e  and VOLUME c o n t r o l  t o  minimum. Swi tch  t o  P o s i t i o n  "G" ( o r  measure a t  5312-9 with Mul t ime te r )  

( and a d j u s t  PA Bias P o t e n t i o m e t e r  R396 f o r  a  r e a d i n g  o f  0 .25  v o l t .  

DISCRIMINATOR I 
1. C P i n  3  0 .3  V (1 .1  V w i t h  Apply a  455-kHz s i g n a l  t o  t h e  b a s e  of 9310 and a d j u s t  s i g n a l  l e v e l  

LIM-2 M u l t i m e t e r  f o r  0 . 3  v o l t  me te r  r e a d i n g  ( t o  s a t u r a t e  l i m i t e r s ) .  

2 .  A  P i n  10 L322 Z e r o  Apply a  455-kHz s i g n a l  a s  above  and a d j u s t  L322 ( d i s c  s e c o n d a r y )  f o r  
DISC z e r o  me te r  r e a d i n g .  

3.  A P i n  10 L321 & L322 0 .65  V (1.6 V  A l t e r n a t e l y  app ly  a  445-kHz and 465-kHz s i g n a l  w h i l e  a d j u s t i n g  L321 
DISC w i t h  M u l t i m e t e r )  and L322 f o r  r e a d i n g s  of a t  l e a s t  0 .65  v o l t .  Both r e a d i n g s  s h o u l d  

4. B P i n  2  Apply a  455-kHz s i g n a l  a s  above ,  and t u n e  W 2 4  f o r  maximum mete r  
LIM-1 r e a d i n g .  

5. B P i n  2  L313 t h r u  L320 Maximum Apply a  455 kHz s i g n a l  t o  c o l l e c t o r  o f  2nd Mixer 9308.  Adjus t  L313 
LIY-1 t h r u  L320 f o r  maximum mete r  r e a d i n g  keeping s i g n a l  below l i m i t i n g .  

6 .  c P i n  3 C344, C348, Maximum Apply a  19  MHz s i g n a l  t o  t h e  b a s e  o f  1st Hixer 9301.  Adjus t  C344, 
LIH-2 C351 & L303 C348, C351 & W 0 3  f o r  maximum m e t e r  r e a d i n g ,  keep ing  s i g n a l  below 

OSCILLATOR & MULTIPLIER ALIGNMENT 

7 .  D P i n  4  L304 (and  L305 0.2 V  t o  0 . 6  V  I n s e r t  c o r r e c t  c r y s t a l  and a d j u s t  I 3 0 4  (L305 f o r  two-frequency) and  
OSC f o r  two-freq-  L306 f o r  maximum mete r  r e a d i n g .  

u e n c y L  & L30C1-- ~ ______ - .  

8. D P i n  4  L307 0 . 1  V  t o  0 . 4  V  Adjus t  L307 f o r  minimum mete r  r e a d i n g .  

1 9 .1  E ( p i n  5 I L308 & L307 I -0.1 V  t o  -0.6 V 1 Swi tch  me te r  t o  n e g a t i v e  and a d j u s t  L308 & L307 f o r  maximum m e t e r  1 
P i n  5  L309/L327 -0.1 V  t o  -0.6 V  j Adjus t  L309/L327 f o r  d i p  ( d i p  w i l l  be  ve ry  s m a l l ) .  

-- - 

FREQUENCY ADJUSTMENT 

on-frequency s i g n a l  t o  P303 (Antenna Jack)  and t u n e  L304 
f o r  two-f r e q -  and L305 f o r  two-frequency) 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 .  

1 1 NOTE 1 
~ ~ 

1 uency)  

For  p r o p e r  f r equency  c o n t r o l  of t h e  r e c e i v e r  it 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  be made when the  equipment is a t  a  temp- 
e r a t u r e  of approx imate ly  75'F. I n  no c a s e  shou ld  f r equency  a d j u s t -  
men t s  b e  made 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  
nf 4nD +n 90°P 

RF ALIGNMENT 

* NOTE -- Low IF  c o i l s  L313 t h r o u g h  L320 and L324 have been s e t  a t  t h e  f a c t o r y  and w i l l  no rmal ly  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 .  Do NOT MODELS 4E 
r e a l i g n  t h e  f i l t e r  u n l e s s  t h c r e  is p o s i t i v e  e v i d e n c e  o f  a  d e f e c t i v e  f i l t e r .  For  l o c a t i o n  of I F  c o i l s ,  r e f e r  t o  t h e  Rdce ive r  S e r v i c e  
S h e e t .  

(RC-1735) 

Connect an  a u d i o  v o l t m e t e r  t o  a u d i o  ou tpu t  & a d j u s t  volume c o n t r o l  
f o r  1 v o l t  RMS. I n j e c t  an  on- f requency  RF s i g n a l  t o  P303 a t  a  
l e v e l  t o  p roduce  1 0  dB q u i e t i n g .  Ad jus t  WOl/L325, L302/L326 & 
L309/L327 f o r  maximum q u i e t i n g .  

12. 

13. 

ALIGNME 
406-470 1 

L301/L325 and 
L302/L326 

L309/L327 

C  
LIM-2 

C  
LIM-2 

FINAL I F  & RF ALIGNMENT 

Maximum 

Maximum 

- 

P i n  3  

P i n  3  

14. 

With an  on-frequency s i g n a l  a p p l i e d  a t  P303, a d j u s t  L301/L325 and  
L302/L326 f o r  maximum m e t e r  r e a d i n g ,  keeping s i g n a l  below l i m i t i n g .  

Ad jus t  L309/L327 f o r  maximum mete r  r e a d i n g  w i t h  s i g n a l  below 
l i m i t i n g .  - 

L313 t h r u  L320 
& L324 

Connect a  D-C o s c i l l o s c o p e  t o  p i n  2  and  p i n  1 3  (Ground) o f  c e n t r a l -  
i z e d  m e t e r i n g  J a c k  5312. Sweep RF s i g n a l  g e n e r a t o r  connec ted  t o  
P303 w i t h  saw t o o t h  g e n e r a t o r  (60 Hz o r  l e s s )  a t  f 3 0  kHz d e v i a t i o n .  
Connect  a  455 kHz marker  th rough  1 pf c a p a c i t o r  t o  c o l l e c t o r  o f  2nd 
mixer .  Ad jus t  L313 t h r u  L320 and L324 f o r  a  s y m e t r i c a l  f i l t e r  p a t -  
t e r n  a s  shown. T h i s  a l ignment  s h o u l d  p rov ide  a  minimum EIA modula- 
t i o n  a c c e p t a n c e  of B. 5 kHz. 

NOTE 

On some o s c i l l o s c o p e s ,  a  lOOK r e s i s t o r  a c r o s s  t h e  probe w i l l  improve 
t h e  wave s h a p e .  



SERVICE CHECK 

I f  t h e  s e n s i t i v i t y  l e v e l  is more t h a n  0 .55 m i c r o v o l t s ,  make t h e  fo l low-  . 
i n g  checks:  

1. Alignment of RF s t a g e s  (Refer  t o  RF Alignment i n  Rece iver  Alignment 
on r e v e r s e  s i d e  of page) .  

2 .  Gain measurements as shown on t h e  Rece iver  T roub le shoo t ing  Proce-  
d u r e  (RC-1737). 

STEP 3 
MODULATION ACCEPTANCE BANDWIDTH 
(IF BANDWIDTH) 
TEST PROCEDURE 

1. Be s u r e  TEST STEPS 1 and 2 check o u t  p r o p e r l y .  

2 .  S e t  S i g n a l  Gene ra to 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  TEST STEP 2 - 4. 

3. I n c r e a s e  S i g n a l  Gene ra to r  f requency  d e v i a t i o n .  

4. Adjus t  LEVEL C o n t r o l  f o r  +2 dB. 

DB SCALE ON 
DISTORTION ANALYZER 

5.  S e t  CONTROL f o r  LEVEL t o  DISTORTION r e a d i n g .  
Repeat S t e p s  3 ,  4 ,  and 5  u n t i l  d i f f e r e n c e  
between r e a d i n g s  becomes 12 dB from +2 dB 
t o  -10 dB). 

6.  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  Modulat ion Acceptance Band- 
w id th  of t h e  r e c e i v e r .  I t  shou ld  be  more t h a n  
7 .5  kHz ( t y p i c a l  v a l u e  is 9 .5  kHz). 

LEVEL kl 
LEVEL DISTORTION 

ON DISTORTION ANALYZER 

SERVICE CHECK 

I f  t h e  Modulat ion Acceptance Bandwidth test  does  no t  i n d i c a t e  t h e  prop- 
er  w i d t h ,  check t h e  f o l l o w i n g :  

1. Make g a i n  measurements a s  shown on t h e  Rece iver  T roub le shoo t ing  
Procedure  (RC-1737). 

2 .  Vo l t age  r e a d i n g  of  2nd L i m i t e r  (Q312) shou ld  r e a d  0 .13 v o l t s  
RMS w i t h  a one-microvol t  i n p u t  s i g n a l  on T e s t  S e t  Meter o r  0 .3  
v o l t s  w i t h  v o l t m e t e r .  (Measure a t  5312-3) . 

3. DO NOT RE-ALIGN f a c t o r y  a d j u s t e d  f i l t e r s  (L313 th rough  L320), u n l e s s  
p o s i t i v e  ev idence  of a d e f e c t i v e  f i l t e r  is a s c e r t a i n e d .  (Re fe r  t o  
F i l t e r  Alignment on t h e  Rece iver  Alignment Procedure . )  



STEP 1 

AUDIO POWER OUTPUT AND DISTORTION 
TEST PROCEDURE 

Measure Audio Power Output as fo l lows :  

1. Connect a 1,000-microvolt t es t  s i g n a l  modulated by 1 ,000 Her tz  
k3.3 kHz dev ia t ion  t o  t h e  an tenna  j ack .  

2.  Disconnect  t h e  Speaker H i  l e a d  from t h e  t e r m i n a l  board.  Hook up 
3.2-ohm load  r e s i s t o r  from Speaker H i  t o  ground as shown. 

3 .  Connect D i s t o r t i o n  Analyzer i npu t  a c r o s s  t h e  3.2-ohm r e s i s t o r .  

4. For s t a n d a r d  r e c e i v e r s  s e t  VOLUME Con t ro l  f o r  one-watt ou tpu t  
(1.79 VRMS) ; with 10-watt a m p l i f i e r ,  s e t  VOLUME Con t ro l  f o r  
5.65 VRMS. 

VOLTMETER SCALE ON 
DISTORTION ANALYZER 

\ \  1 I/,, 

ONE WATT 1 0-WATT 

5. Make d i s t o r t i o n  measurements accord ing  t o  manufac tu re r ' s  i n s t r u c  
t i o n s .  Reading should  be l e s s  t h a n  10% (5% is t y p i c a l ) .  

SERVICE CHECK 

I f  t h e  d i s t o r t i o n  is more than  lo%, o r  maximum aud io  ou tpu t  is l e s s  
t h a n  one w a t t ,  make t h e  fo l lowing  checks:  

1. B a t t e r y  and r e g u l a t o r  voltage--low v o l t a g e  w i l l  cause  d i s t o r t  ion 
(Refer  t o  Receiver S e r v i c e  Sheet  RC-1739 f o r  v o l t a g e s  .) 

2 .  Audio Bias  Adjust (R396)--low c u r r e n t  w i l l  cause  d i s t o r t i o n .  

3 .  Audio Gain (Refer t o  S t e p  2A and 2B of Receiver Troubleshoot ing 
Procedure  (RC-1737) . 

4.  D i sc r imina to r  Alignment (Refer t o  Receiver  Alignment on r e v e r s e  
s i d e  of page) .  

STEP 2 
USABLE SENSITIVITY (12 dB SINAD) 
TEST PROCEDURE 
Measure s e n s i t i v i t y  of t h e  r e c e i v e r  modulated a t  t h e  s t a n d a r d  t e s t  
u l a t i o n  as fo l lows:  

1. Be s u r e  T e s t  Step 1 checks ou t  p r o p e r l y .  

2.  Reduce t h e  Signal  Genera tor  ou tpu t  from s e t t i n g  i n  TEST STEP 1. 

3 .  Adjust  D i s t o r t i o n  Analyzer LEVEL c o n t r o l  f o r  a +2 dB read ing .  

4. S e t  CONTROL f o r  LEVEL t o  DISTORTION read ing .  Repeat S t e p s  1, 2 ,  
3 u n t i l  d i f f e r e n c e  i n  r ead ing  is 12 dB (+2 dB t o  -10 dB). 

5. The 12-dB d i f f e r e n c e  (S igna l  p l u s  Noise And D i s t o r t i o n  t o  n o i s e  
d i s t o r t i o n  r a t i o )  is t h e  "usable"  s e n s i t i v i t y  l e v e l .  Reading sl 
be less t h a n  0.55 m i c r o v o l t s  wi th  audio ou tpu t  a t  l e a s t  1/2 w a t t  
(1.25 v o l t s  RMS a c r o s s  t h e  3.2-ohm r e c e i v e r  l o a d ) .  



RECEIVER TEST PROCEDURES 
Procedu re s  a r e  de s igned  t o  d e f e c t i v e  s t a g e  is p in -po in t ed ,  r e f e r  t o  t h e  "Serv 

: ece ive r  t h a t  is o p e r a t i n g  -- Check" l i s t e d  t o  c o r r e c t  t h e  problem. A d d i t i o n a l  

problems encounte red  c o u l d  c o r r e c t i v e  measures a r e  i n c l u d e d  i n  t h e  Troub le -  

; i t i v i t y ,  d i s t o r t i o n ,  l i m i t e r  s h o o t i n g  Procedure  RC-1737. Before  s t a r t i n g  w i t h  

, and low ga in .  By f o l l o w i n g  t h e  Rece iver  T e s t  P rocedures ,  be  s u r e  t h e  r e c e i v e r  

teps  s t a r t i n g  w i t h  S t e p  1, is tuned  and a l i g n e d  t o  t h e  p rope r  o p e r a t i n g  

s l y  l o c a l i z e d .  Once t h e  f r equency .  

TEST EQUIPMENT REQUIRED 
for test hookup shown: 

. s t o r t i o n  Analyzer s imilar  t o :  2 .  S i g n a l  Gene ra to r  similar t o :  

Heath #1M-12 Measurements #M-560 
DISTORTION ANALYZER 

3. 6 dB a t t e n u a t i o n  pad 

The t e s t  equipment is hooked t o  t h e  r e c e i v e r  as shown 

f o r  a l l  Receiver  T e s t  P rocedu re s .  LEVEL 
ADJUST 

EQUENCY 
ANTENNA INPUT 

\ 

I I DIST. 

R396 

RECEIVER SIDE 

3.2 R 
from 

Pin 13 to15 

METER 

DISCONNECT ORANGE-WHITE 
SPEAKER HI LEAD FROM TB701-9 







PARTS LIST 

406-470 MHz TRANSMITTER 
MODEL 4ET88A10 406-420 MHz 
MODEL 4ET88All 450-470 MHz 

DESCRIPTION 

. 

SYMBOL 

Cl 

C3 

C4 

C5 

C6 * 

C7* 

C8* 

C9 * 

C10 

C l l *  

C12 

C13* 

C14* 

C15 

C16 

C17 

C18 

C19* 

C20 

C21 

Pheno l i c :  0.68 pf +5%, 500 VDCW. 

Ceramic d i s c :  .001 p f  +lo%, 1000 VDCW: sim t o  
RMC Type J F  Discap. 

Phenolic:  0.18 pf f 5 % ,  500 VDCW. 

Ceramic d i s c :  6.0 pf +5%, 500 VDCW, temp coef 
-80 PPM. 

Ceramic d i s c :  9.0 pf +5%, 500 VDCW, temp coef  
-80 PPM. 

S i l v e r  mica: 220 pf 15%, 500 VDCW; sirn t o  
E l e c t r o  Motive Type DM-15. 

Ceramic d i s c :  8.0 pf ?5%, 500 VDCW, temp coef 
-80 PPM. 

Phenolic:  0 .68  pf f58 ,  500 VDCW. 

Ceramic d i s c :  1 0  pf f5%,  500 VDCW, temp coef  
-80 PPM. 

Ceramic d i s c :  470 pf f20$, 1000 VDCW; s i m  t o  
RMC Type J F  Discap. 

P o l y e s t e r :  0.022 kf f20%, 50 VDCW. 

S i l v e r  mica: 470 pf f 5 % ,  300 VDCW; sirn t o  
E l e c t r o  Motive Type DM-15. E a r l i e r  than  REV E. 
Ceramic d i s c :  470 pf ?20%, 1000 VDCW; sirn t o  
RMC Type J F  Discap. 

Ceramic d i s c :  470 pf 1208, 1000 VDCW; s i m  t o  
RMC Type J F  Discap. 

Var iab le ,  mica: 24-110 p f ,  400 VDCW. 
E a r l i e r  than  A: 
Var i ab le ,  mica: 37-140 p f ,  400 VDCW. 

Ceramic d i s c :  .002 pf +lo%, 1000 YDCW; s i m  t o  
RMC Type J F  Discap. 

I P o l y e s t e r :  0.1 pf +20%, 50 VDCW. 

G-E PART NO. 

7489162-P31 

74 89 162-P27 

5496219-P250 

7489162-P135 

74 89 16 2-P17 

5496219-P10 

6494481-P111 

7489162-P123 

7489162-P123 

6494481-P127 

6494481-P114 

6494481-P114 

5496219-P55 

5496219-P455 

5494481-PI11 

5496219-P55 

$496219-P455 

5494481-P129 

5494481-P114 

$494481-P112 

9496218-P248 

7489162-P37 

9496219-P249 

549621 S P 5 8  

74 89 16 2-P33 

9496267-P1 

549621&P250 

DESCRIPTION 

Tantalum: 1.0 kf f20%,  35 VDCW; sim t o  Sprague 
I Type 1SOD. Added by REV A. 

Ceramic d i s c :  9.0 pf ?5%, 500 VDCW, temp coef  
1 -80 PPM. 

Ceramic d i s c ;  12  pf ?5%, 500 VDCW, temp coef 
-80 PPM. 

- 
SYMBOL 

C27 

C28 

C2 9 

C30 

EXCITER BOARD ASSEMBLY 
19M13105-G1 450-470 MHz 
19W13105-G2 406-420 KHz 

- - - - - - - - - - CAPACITaS - - - - - - - - - - 
Si lve r  mica: 150 p f  f 5 % ,  500 VDCW; sim t o  
E l e c t r o  Motive Type DM-15. 

S i l v e r  mica: 100 pf f5%,  500 VDCW; sim t o  
E l e c t r o  Motive Type DM-15. 

Ceramic d i s c :  30 pf +5%, 500 VDCW, temp coef 
-80 PPM. 

S i l v e r  mica: 220 pf *lo%, 500 YDCW; sim t o  
E l e c t r o  Motive Type DM-15. 

S i l v e r  mica: 39 pf f5%,  500 VDCW; sim t o  
E l e c t r o  Motive Type DM-15. E a r l i e r  than REV A:  
Ceramic d i s c :  10  pf +lo%, 500 VDCW, temp coef 
0 PPM. 

Ceramic d i s c :  1000 pf ?20%, 1000 VDCW; sim t o  
BMC Type J F  Discap. E a r l i e r  than REV A:  
S i l v e r  mica: 6 8  pf +lo%, 500 VDCW; sim t o  
E l e c t r o  Motive Type DM-15. 

S i l v e r  mica: 68  pf ?lo%, 500 VDCW; sim t o  
E l e c t r o  Motive Type DM-15. Deleted by REV A: 

Ceramic d i s c :  2700 pf ?20%, 1000 VDCW; sim t o  
RMC Type J F  Discap. E a r l i e r  than REV A: 
Ceramic d i s c :  .002 pf ?lo%, 1000 VDCW; sim t o  
RMC Type J F  Discap. 

Ceramic d i s c :  .002 pf ?lo%, 1000 VDCW; sim t o  
RMC Type J F  Discap. 

Ceramic d i s c :  47 pf +5%, 500 VDCW, temp coef 
0 PPM. E a r l i e r  than REV A:  
Ceramic d i s c :  47  pf f 5 % ,  500 VDCW, temp coef 
-220 PPM. 

Ceramic d i s c :  .001 pf f20%, 1000 VDCW; sim t o  
RMC Type J F  Discap. 

Ceramic d i s c :  47 pf +5%, 500 VDCW, temp coef 
0 PPM. E a r l i e r  than REV A:  
Ceramic d i s c :  47  pf f 5 9 ,  500 VDCW, temp coef 
-220 PPM. 

Ceramic d i s c :  3900 pf +20%, 1000 VDCW; sirn t o  
RMC Type JF Discap. E a r l i e r  than REV A: 
Ceramic d i s c :  -002 pf ?lo%, 1000 VDCW; sirn t o  
RMC Type J F  Discap. 

Ceramic d i s c :  .001 pf &lo%, 1000 VDCW; sim t o  
RMC Type J F  Discap. 

Ceramic d i s c :  24 p f  +5%, 500 VDCW, temp 
aoef -80 PPM. 

S i l v e r  mica: 270 pf +5%, 500 VDCW; sim t o  
E l e c t r o  Motive Type DM-15. 

Ceramic d i s c :  27 pf +5%, 500 VDCW, temp coef  
-80 PPM. 

Ceramic d i s c :  62 pf f5%,  500 VDCW, temp 
coef  0 PPM. E a r l i e r  than  REV A:  
S i l v e r  mica: 180 pf is%, 500 YDCW; sim t o  
E l e c t r o  Motive Type DM-15. 

Tantalum: 6.8 pf f20%, 6 VDCW; sim t o  Sprague 
Type 150D. 

Ceramic d i s c :  30 pf +5%, 500 VDCW, temp 
coef  -80 PFW. 

I Ceramic d i s c :  .001 pf +20%, 1000 VDCW; sim t o  
I RMC Type J F  Discap. I 

G-E PART NO 

5491601-P117 

5494481-P112 

5491601-P103 

5496219-P237 

I 

1 S i l v e r  mica: 33 pf +5%, 500 VDCW; sim t o  
1 E l e c t r o  Motive Type DM-15. Added by REV A. 

1 - - - - - - - DIODES AND RECTIFIERS - - - - - - - 
S i l i c o n ,  Zener. 

5496219-P240 

C32 c31 I 7489162-P35 

S i l i c o n .  

I 

S i l i c o n .  

C33 

C34 

C35 

C3 6 

C3 7 

C38* 

C39 

C40* 

C4 1 

C42 
and 
C43 

C44 * 

C4 5 

C46 
t h r u  
C4 8 

C49 

C50* 

CR1 

CR 2 
and 
a 3  

CV1 

J 1  
t h r u  
J10  

J l l  

L1 

L3 

L4 

- - - - - - -  JACKS ANDRECEPTACLES - - - - - - - I 

5496219-P239 

5491601-P117 

5496219-P241 

5494481-P107 

5491189-P102 

7489162-P43 

5494481-P7 

5494481-P107 

198209408-P105 

198209408-P6 

5494481-P114 

198209243-P7 

54 96 26 7-P17 

5496 219-P240 

5496 219-P242 

5494481-P111 

7489 162-P15 

4036887-P47 

19Al15250-P1 

5495 769-P8 

4033513-P4 

19B205689-G2 

19B216059-G1 

19B216060-G1 

19B216061-G1 

Contact ,  e l e c t r i c a l :  s i m  t o  Bead Chain L93-3. 

I I 
Connector: 1 8  c o n t a c t s .  I - - - - - - - - - - INmmORS- - - - - - - - - - 
Coi l .  Inc ludes  tun ing  s l u g  5491798-P4. 

Co i l .  Inc ludes  tun ing  s l u g  5491798-P8. 

Co i l .  Inc ludes  tun ing  s l u g  5491798-P8. 

( L5 1 19B216062-G1 ( Coil .  Inc ludes  tun ing  s l u g  5491798-P8. I 

SYMBOL 

L l l *  

L12* 

G-E PART NO 

7488079-P1 

7488079-P6 

7488079-P6 

7488079-P1 

DESCRIPTION 

Choke, RF: 0.15 kh f20%, 0.03 ohms DC r e s  max; 
sirn t o  J e f f e r s  4411-1. E a r l i e r  than  REV A:  
Choke, RF: 1.00 ph f l o g ,  0.30 ohms DC r e s  max; 
s im t o  J e f f e r s  4411-8. 

Choke, RF: 1.00 ph &lo%, 0.30 ohms DC r e s  max; 
sim t o  J e f f e r s  4411-8. E a r l i e r  than REV A: 

I I 
Choke, RF: 0.15 ph ?20%, 0.03 ohms DC r e s  max; 
s im t o  J e f f e r s  4411-1. 

- - - -  - - - -  - - - P L U G S -  - - - - - - - - - - 
Contac t ,  e l e c t r i c a l :  s i m  t o  Amp 42827-2. 

- - - - - - - - - - TRANSIsTmS - - - - - - - - - 
S i l i c o n ,  NPN; s i m  t o  Type 2N3904. E a r l i e r  than  
REV B: 
S i l i c o n ,  NPN. E a r l i e r  than  REV A: 
S i l i c o n ,  NPN. 

S i l i c o n ,  NPN; s i m  t o  Type 2N3904. E a r l i e r  than 
REV B: 
S i l i c o n ,  NPN. 

S i l i c o n ,  NPN. E a r l i e r  than REV A: 
S i l i c o n ,  NPN. 

S i l i c o n ,  NPN; sim t o  Type 2N3866. 

S i l i c o n ,  NPN; sim t o  Type 2N3375. 

S i l i c o n ,  NPN; s im t o  Type 2N2712. E a r l i e r  than 
REV C: 

S i l i c o n ,  NPN; s im t o  Type 2N2712. 

S i l i c o n ,  NPN; s im t o  Type 2N2712. E a r l i e r  than 
REV D: 
S i l i c o n ,  NPN; s i m  t o  Type 2N2712. 

S i l i c o n ,  NPN. 

- - - - - - - - - -  RESISTORS - - - - - - - - - - 
Composition: 7500 ohms ?5%, 1/4 w. 

Composition: 27,000 ohms ?lo%, 1/4 w. 

Composition: 47,000 ohms ?lo%, 1/4 w. 

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

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

Composition: 1000 ohms +lo%, 1/4 W. 

Composition: 2200 ohms ?lo%, 1 /4  W. 

Composition: 5600 ohms f l o g ,  1/4 w. 

Composition: 22,000 ohms *lo%, 1/4 w. 

Composition: 620 ohms f59,  1/4 w. 

Var i ab le ,  sub-miniature trimmer: 0 .1 megohm 
_+20%, 0.1 w; s im t o  Cen t ra l ab  S e r i e s  4. 

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

Composition: 0.27 megohms t 5 % ,  1 /2  w. 

Composition: 0.18 megohms ?lo$, 1/4 w. 
E a r l i e r  than  REV B: 
Composition: 33,000 ohms ?lo%, 1/4 w. 
E a r l i e r  than  REV A: 
Composition: 82,000 ohms +lo%, 1/4 w. 

Composition: 3000 ohms f5%, 1/4 w. Deleted by 
REV E. 
E a r l i e r  than REV B: 
Composition: 1500 ohms f5%,  1 / 4  w. 
E a r l i e r  than  REV A: 
Composition: 3600 ohms f5%,  1/4 w. 

P1 
and 
P2 

Q l *  

Q2* 

Q3 * 

'24 
and 
95 

Q6 

Q7* 
and 
Q8* 

Q9 * 

QlO 

R 1 

R2 

R3 

R 4 

R 6 

R 8 

R l O  

R 1 1  

R12 
and 
R13 

R14 

R15 

R16 

R17 

R18* 

R19* 

P 9n- 

40 29840-P2 

19A115910-P1 

19A115330-P1 
19Al15328-P1 

19A115910-P1 

19Al15326-P1 

19Al15330-PI 
19A115328-P1 

19Al15810-P1 

19A116001-P1 

19A115889-P1 

19A115123-P1 

19A115889-P1 

19A115123-P1 

19A115328-P1 

3R152-P752J 

3R152-P273K 

3R152-P473K 

3R152-P103K 

3R152-P153K 

3R152-P102K 

3R15 2-P22 2K 

3R152-P562K 

3R152-P223K 

3R152-P621J 

198201969-P9 

3R15 2-P102K 

3877-P274J 

3R152-P184K 

3R152-P333K 

3R152-P823K 

3R152-P30W 

3R152-P152J 

3R152-P362J 

-, = "  --..-.. 



I Cl 17489162-P31 S i l v e r  mica: 150 pf +5%, 500 VDCW; sim t o  
E l e c t r o  Motive Type DM-15. I C3 ( 7469162-P27 I S i l v e r  mica: 100 pf ?5%, 500 YM;W; Sim t o  
E l e c t r o  Motive Type DM-15. 

l c 4  I 6496219-P250 Ceramic d i s c :  30 pf f 5 % ,  500 M C W ,  temp coef  I -80 PPM. I 
l c 5  I 7489162-P135 S i l v e r  mica: 220 pf +lo%, 500 VDCW; sirn t o  I E l e c t r o  Motive Type DM-15. 

S i l v e r  mica: 39 pf f 5 % ,  500 VDCW; sim t o  
E l e c t r o  Motive Type DM-15. E a r l i e r  than  REV A:  
Ceramic d i s c :  1 0  pf ?lo%, 500 MCW, temp coef 
0 PPM. 

Ceramic d i s c :  1000 pf ?20%, 1000 VWW; sim t o  
EMC Type J F  Discap. E a r l i e r  than  REV A :  
S i l v e r  mica: 6 8  pf +lo%, 500 VDCW; s i m  t o  
E l e c t r o  Motive Type DM-15. 

S i l v e r  mica: 68 pf f l o g ,  500 VWW; sirn t o  
E l e c t r o  Motive Type DM-19. Deleted by REV A: I 
Ceramic d i s c :  2700 pf f20%, 1000 WCW; sirn t o  
RMC Type J F  Discap. E a r l i e r  than  REV A: 
Ceramic d i s c :  .002 pf +lo%, 1000 VDCW; sirn t o  
RMC Type J F  Discap. I 
Ceramic d i s c :  .002 pf *lo%, 1000 VDCW; sim t o  
RMC Type J F  Discap. I 
Ceramic d i s c :  47  pf f5%,  500 VDCW, temp coef  
0 PPM. E a r l i e r  than  REV A: 
Ceramic d i s c :  47 pf f 5 % ,  500 VMSIV, temp coef  
-220 PPM. 

Ceramic d i s c :  .001 pf ?20%, 1000 MCW; s im t o  
RMC Type J F  Discap. 

Ceramic d i s c :  47 pf f5%, 500 VDCW, temp coef 
0 PPM. E a r l i e r  than  REV A: 
Ceramic d i s c :  47 pf *5%, 500 VDCW, temp coef 

Ceramic d i s c :  3900 pf f20%, 1000 VDCW; Sim t o  
RMC -220 Type W". J F  Discap. E a r l i e r  than  REV A:  
Ceramic d i s c :  .002 pf +lo%, 1000 VDCW: sim t o  
RMC Type J F  Discap. 

Ceramic d i s c :  .001 pf +lo%, 1000 VDCW; sim t o  
RMC Type J F  Discap. 

Ceramic d i s c :  24 pf ?5g, 500 VDCW, temp 
coef -80 PPM. 

S i l v e r  mica: 270 pf ?5%, 500 VDCW; sirn t o  
E l e c t r o  Motive Type DM-15. 

Ceramic d i s c :  62 pf ?5%, 500 VDCW, temp 
coef 0 PPM. E a r l i e r  than  REV A :  
S i l v e r  mica: 180 pf f5%,  500 VDCW; sim t o  
E l e c t r o  Motive Type DM-15. 

I I 5496219-P249 

b496 267-P1 I Tantalum: 6.8 pf f20%, 6 VDCW: sirn t o  Sprague 
Type 150D. I 

Ceramic d i s c :  27 pf f5%,  500 VDCW, temp coef 
-80 PPM. I 

I C21 I 549621%P250 I Ceramic d i s c :  30 pf f 5 % ,  500 VIEW, temp 
coef -80 PPM. 

Ceramic d i s c :  0.1 pf +SO% -308, 50 VDCW; 
s i m  t o  Sprague 36C. 

Po lyes te r :  0.022 pf f20%, 50 W W .  

P o l y e s t e r :  0.01 pf ?5%, 50 VDCW. 

"COMPONENTS ADDED, DE 
I .ETED OR CHANGED BY PRODUCTION CHANGES. 

C34 

C35 

C36 

C3 7 

C38* 

C39 

C40* 

C4 1 

C4 2 
and 
C4 3 

C44* 

C4 5 

C46 
t h ru  
C4 8 

C49 

C50* 

CR 1 

CR2 
and 
CR3 

cv1 

J 1 
t h r u  
J10  

J l l  

L1 

L3 

L4 

L5 

L6 

L7 

L8 

L9 

L10 

Pheno l i c :  0.68 pf *5%, 500 VDCW. 

Ceramic d i s c :  10  pf f5$,  500 MCW, temp coef  
-80 PPM. 

Ceramic d i s c :  470 pf +20%, 1000 VDCW: sim t o  
RMC Type J F  Discap. 

p o l y e s t e r :  0.022 pf f20%, 50 VDCW. 

S i l v e r  mica: 470 pf f5$,  300 VDCW; s i m  t o  
E l e c t r o  Motive Type DM-15. E a r l i e r  than  REV E. 
Ceramic d i s c :  470 pf f20$,  1000 VDCW; s i m  t o  
RMC Type J F  Discap. 

Ceramic d i s c :  470 pf f20%, 1000 VDCW; sim t o  
RMC Typr J F  Discap. 

Var iab le ,  mica: 24-110 p f ,  400 VDCW. 
E a r l i e r  than  A: 
Var iab le ,  mica: 37-140 p f ,  400 VDCW. 

Ceramic d i s c :  .002 pf *lo$, 1000 MCW; sirn t o  
RMC Type J F  Discap. 

P o l y e s t e r :  0.1 pf f20%,  50 VDCW. 

Tantalum: 1.0 pf f20%, 35 MCW; sim t o  Sprague 
Type 15OD. Added by REV A. 

Ceramic d i s c :  
-80 PPM. 

500 VDCW, temp coef 

Ceramic d i s c :  1 2  pf f5%,  500 VDCW, temp coef 
-80 PPM. 

Ceramic d i s c :  .001 pf ?20$, 1000 VDCW; sim t o  
RMC Type J F  Discap. 

S i l v e r  mica: 33 pf f 5 % ,  500 MCW; sirn t o  
E l e c t r o  Motive Type DM-15. Added by REV A .  

- - - - -  - - DIODES AND RECTIFIERS - - - - - - - 
S i l i c o n ,  Zener. 

S i l i c o n .  

S i l i c o n .  

- - - - - - - JACKS AND RECEPTACLES - - - - - - - 
Contac t ,  e l e c t r i c a l :  sim t o  Bead Chain L93-3. 

Connector: 1 8  c o n t a c t s .  

Coil .  Inc ludes  t u n i n g  s l u g  5491798-P4. 

Co i l .  Inc ludes  tun ing  s l u g  5491798-P8. 

Coil .  Inc ludes  t u n i n g  s l u g  5491798-P8. 

Co i l .  Inc ludes  tun ing  s l u g  5491798-P8. 

Coil .  Inc ludes  tun ing  s l u g  5491798-P8. 

Coil .  Inc ludes  t u n i n g  s l u g  5491798-P8. 

Coil .  Inc ludes  tun ing  s l u g  5491798-P8. 

Co i l .  Inc ludes  tun ing  s l u g  5491798-P8. 

Coil .  Inc ludes  tun ing  s l u g  5491798-P8. 

Q l *  

Q2* 

Q3 * 

Q4 
and 
Q5 

Q6 

Q7* 
and 
Q8* 

Q9 * 

Q l O  

R 1  

R 2 

R 3 

R4 

R6 

R 8 

R10 

R11 

R12 
and 
R13 

R14 

R15 

R16 

R17 

R18+ 

R19* 

R20* 

R22* 

R23 

S i l i c o n ,  NPN; s im t o  Type 283904. E a r l i e r  than 
REV B: 
S i l i c o n ,  NPN. E a r l i e r  than  REV A: 
S i l i c o n ,  NPN. 

S i l i c o n ,  NPN; sirn t o  Type 2N3904. E a r l i e r  than 
REV B: 
S i l i c o n ,  NPN. 

S i l i c o n ,  NPN. E a r l i e r  t h a n  REV A :  
S i l i c o n ,  NPN. 

S i l i c o n ,  NPN; sim t o  Type 2N3866. 

S i l i c o n ,  NPN; sim t o  Type 2N3375. 

S i l i c o n ,  NPN; sirn t o  Type 2N2712. E a r l i e r  than 
REV C: 

S i l i c o n ,  NPN; sirn t o  Type 2N2712. 

S i l i c o n ,  NPN; s im t o  Type 2N2712. E a r l i e r  than 

REV S i l i c o n ,  D: NPN; s im t o  Type 2N2712. 

S i l i c o n ,  NPN. 

- - - - - - -  

Composition: 

Composition: 

Composition: 

Composition: 

Compos it ion:  

Composit ion : 

Bmpos i t ion :  

Qmposit i on  : 

Composition: 

- - - RESISTORS - - - - - - - - - - 
7500 ohms f5%, 1/4 w. 

27,000 ohms f l o g ,  1/4 w. 

47,000 ohms ?lo%, 1/4 w. 

10,000 ohms +lo%, 1/4 w. 

15,000 ohms +lo%, 1 / 4  w. 

1000 ohms ?lo%, 1/4 w. 

2200 ohms *lo%, 1/4 w. 

5600 ohms +lo%, 1/4 w. 

22,000 ohms +lo%, 1 /4  w. 

Bmpos i t ion :  620 ohms +5%, 1/4 w. 

Var i ab le ,  sub-miniature trimmer: 0 .1  megohm 
f20%, 0.1 w; sim t o  Cen t ra l ab  S e r i e s  4. 

Composition: 1000 ohms &lo%, 1/4 W. 

Composition: 0.27 megohms f5%,  1 /2  W. 

Composition: 0.18 megohms +_lo%, 1 /4  W. 
E a r l i e r  than  REV B: 
B m p o s i t i o n :  33,000 ohms +lo%, 1/4 w. 

E a r l i e r  Composition: than  REV 82,000 A: ohms ?lo%, 1/4 W. 

Composition: 3000 ohms f5%, 1 /4  w. Deleted by 
REV E. 
E a r l i e r  than  REV B: 
Composition: 1500 ohms f5%,  1/4 W. 
E a r l i e r  than  REV A: 
Composition: 3600 ohms f5%,  1/4 w. 

Composition: 3900 ohms *lo%, 1/4 W. Deleted 
by REV A. 

Composition: 510 ohms ?lo%, 1 /4  w. E a r l i e r  
than  REV E: 
Composition: 750 o h m  ?lo%, 1/4 w. E a r l i e r  

than  Composition: REV 0: 100 ohms +lo$, 1/4 w. 
I 1 Composition: 68,000 ohms ?lo%, 1/4 W. 



Q7 Q8 Q9 QIO 
AUDIO AUDIO LIMITER REGULATOR 



DOUBLER 
Q3 

DOUBLER 
Q4 

IST DRIVER 
Q5 

2ND DRIVER 
Q6 

CENTRAL lZED 
A A A A-1 METERING JACK 

3  16 4 5 1 1  12 6 14 13 
- - -- - - - -- 

I 
I 

J 6 
32V INPUT 

(19R621215, Rev.  10 )  
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H I G H  S P L l T  O N L Y  ( 4 5 0 -  4 7 0  M H z )  
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DEALING WITH THIS UNIT. FOR DES - I 
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REVISION LETTER 
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406-470 MHz TRANSMITTER 
MOGELS 4ET88A10 & 11 

(RC-1738A, Sheet 2) 
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D E S C R I P T I O N  0 D E S C R I P T I O N  D E S C R I P T I O N  S Y M B O L  G-E PART N O  I 
Composition: 100 ohms &lo%, 1 /4  w. Added t o  
19W13105-C2 by REV E. OSCILLATORS 1 Cable  Assembly. 

When r e o r d e r i n g ,  s p e c i f y  ICOM Frequency. 
ICOM Frequency = o p e r a t i n g  f requency + 36. 

Composi t ion:  120 ohms f l o g ,  1 /4  w. 
HELICAL FILTER ASSEMBLY 

19C303432-Vi 
(Used i n  19W13102-C2 o n l y )  

Composi t ion:  200 ohms f5%,  1 /4  w. Dele ted 
by REV 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). 

Cap, d e c o r a t i v e .  
Composi t ion:  10 ,000  ohms *lo%,  1 /4  w. E a r l i e r  
t h a n  REV A: 
Composition: 0.10 megohms +lo%,  1 /4  w. 

I - - - - - - - - - -  CAPACITORS - - - - - - - - - 
Refe r  t o  Mi sce l l aneous  (RC-1745). - - - - - - - - - - NETWmKS - - - - - - - - - - 

R e s i s t o r  Assembly. 1 / 2  w max. 
1 
I 

Composi t ion:  9 1  ohms &lo%,  1 /4  w. Added t o  
19D413105-G2 by REV E. 
E a r l i e r  t h a n  REV B: 
Composition: 1 0  ohms ? lo%,  1 /4  w. E a r l i e r  
t h a n  REV A: 
Composi t ion:  9 1  ohms +5%, 1 /4  w. 

High Pass-Low Pas s  F i l t e r  Assembly. 0.4 w max 
p e r  f i l t e r .  

C o i l .  

- - - - - - - - - - - C A B L E S - - - - - - - - - -  

Cable  Assembly. I Composi t ion:  390 ohms ?lo%, 1 /4  w. E a r l i e r  
t h a n  REV C: 
Composition: 56 ohms 1108,  1 /4  w. E a r l i e r  
t h a n  REV A: 
Composi t ion:  390 ohms + lo%,  1/4  w. 

PA/MJLTIPLIER ASSEMBLY 
19W13102-C1 450-470 MHz 
19W13102-G2 406-420 Wiz 

- - - - - - - - - -  CAPACITORS - - - - - - - - - 
S i l v e r  mica:  7 pf k5%, 500 VDCW; s im t o  
E l e c t r o  Motive Type DM-15. 

V a r i a b l e ,  mica: approx 16-141 p f ,  150 VDCW: 
s im  t o  Elmenco Type 42. 

S i l v e r  mica:  6 8  pf  f5%,  500 VDCW; sim t o  
E l e c t r o  Motive Type DM-15. 

S i l v e r  mica:  470 pf i 5 % ,  300 MCW; sim t o  
E l e c t r o  Motive Type DM-15. 

V a r i a b l e ,  mica: approx 37-235 p f ,  150 VDCW; 
s im  t o  Elmenco Type 42. 

S i l v e r  mica:  390 pf 2105,  500 VDCW; s im t o  
E l e c t r o  Motive Type DM-15. 

Ceramic d i s c :  10 ,000  pf f20%, 500 VDCW; sim t o  
I 

RMC Type J F  Discap.  E a r l i e r  t han  REV A: 
Ceramic d i s c :  .O1 pf + l o 0 1  -O%, 500 VDCW. 

S i l v e r  mica: 470 pf i 5 % ,  300 VDCW; s im  t o  
E l e c t r o  Motive Type DM-15. 

I Mica: 4 pf  f 1 /2  p f ,  2000 VDCW; s im t o  E l e c t r o  
Motive Type W-20. 

V a r i a b l e ,  mica:  approx 4-23.5 p f ,  400 VDCW: 
s im  t o  Elmenco Type T51212-1. 

I Composi t ion:  47,000 ohms i 5 % ,  114 w. I 
Composi t ion:  15  ohms f 5 % ,  1 /4  w. E a r l i e r  t h a n  
REV A: 
Composition: 47 ohms f i 0 % ,  1 /4  w. I Choke, RF: 2.70 ph *lo%,  1.20 ohms DC r e s  max; 

s im  t o  J e f f e r s  4411-13. 

Composition: 56 ohms ?lo%, 1 / 2  w. E a r l i e r  
t han  REV A: 
Composition: 47 ohms f 5 % ,  1 /2  w. I C o i l .  

Choke, RF: 0.15 ph i 2 0 8 ,  0.03 ohms DC r e s  max; 
s im t o  J e f f e r s  4411-1. 

Changes i n  t h e  equipment t o  11 
i d e n t i f i e d  by a "Revis ion Let 
o f  t h e  u n i t .  The r e v i s i o n  st 
s i o n s .  Refer  t o  t h e  P a r t s  Li 
r e v i s  i o n s .  

I Composition: 1 5  ohms &lo%, 1 / 2  w. I C o i l .  

Co i l .  

Co i l .  

Choke, RF: 33.0 ph ? lo%,  0.56 ohms DC r e s  max; 
s im t o  J e f f e r s  4424-3K. Added by REV A. 

I Composition: 1000 ohms ? lo%,  1 /4  w. I I Composi t ion:  4.7 ohms +lo%, 1/2  w. I 

I V a r i a b l e ,  compos i t i on :  100 ohms k20%, 0.25 w; 
s im t o  Al len-Bradley Type F. 

REV. A - To e l i m i n a t e  t e n d e n c  
c i r c u i t r y ;  and t o  im 

Composition: 150 ohms f5%, 1/4  W. De l e t ed  
by REV E. 
E a r l i e r  t han  REV A. 
Composition: 150 ohms 15%, 1 /4  W. I E x c i t e r  Board Assemb 

Changed C6-C9, C11, 
R27-R29, R31. R32 & 

- - - - - - - - - - TRANSISTORS - - - - - - - - - 
S i l i c o n ,  N P N .  

PA/Mult ip l ier  Assemb 

Changed C8. Added C 
I Composition: 2000 ohms f5%,  1 /4  w. 1 1 m o s i t i o n :  1.5 ohms i 5 % ,  1 / 2  w. I - - - - - - - - - - RESISTORS - - - - - - - - - - 

Composi t ion:  22 ohms f 5 % ,  1 / 2  w. 

Composi t ion:  24,000 ohms f 5 % ,  1 / 2  w. 

Composi t ion:  0 , 68  megohms i 5 % ,  1 /4  w. 

I Composi t ion:  27 ohms *lo%,  1 / 2  w. 

I 

Composi t ion:  100 ohms ?lo%, 1 /4  w. Added by I REV A. I REV. B - To a d j u s t  F i r s t  & Se 
change i n  t r a n s i s t o r  
RZ9, Q l  & Q2. I Composi t ion:  22,000 ohms &lo%, 1 /4  w. I ( Composition: 2700 ohms +lo%,  1/4  w. I V a r i a b l e ,  g l a s s ,  p i s t o n  t y p e :  1-10 p f ,  500 VDCW, 

temp coef  0 PPM. I REV. C - To reduce a u d i o  d i s t  
Changed Q7 & Q8. 

Wirewound: 4 ohms k5%, 5 w; s im t o  Tru-Ohm 
Type X-60. I Tantalum:  22 pf +20%, 35 MCW; s im t o  Sprague 

Type 150D. Added by REV A. I REV. D - To reduce a u d i o  d i s t  
Changed Q9 and a d d e d  1 Composition: 91,000 ohms 15%. l / 4  w. I P o l y e s t e r :  0.033 pf f 1 0 6 ,  50 VDCW. Added by 

REV A. I Composition: 2400 ohms f5%,  l i 4  w. I REV. E - TO o v e r  op t im ize  t empe ra tu r e  d r i v e  r a n  1- I Composi t ion:  5100 ohms f5%, 1 /4  w. I V a r i a b l e ,  compress ion t r immer ,  mica: approx 
4 t o  23.5 p f ,  400 VDCW; s im t o  Elmenco Type 
T51212-1. I 1 - - - - - - - - DIODES AND RECTIFIERS - - - - - - I I Composition: 68,000 ohms &5%, l / 4  w. I E x c i t e r  Board Assemb 

Changed C38 and R22. I Composition: 39 ohms ? lo%,  1 / 2  w. I E x c i t e r  Board Assemb 

De le t ed  R26 and R37. I Composi t ion:  10 ,000  o h m  ?lo%,  1 / 4  w. Added 
by REV D. I MECHANICAL PARTS 

(SEE RC-1745) 

%ppor t .  (Used w i th  C6, C7 and C8). 

Screw. ( P a r t  of C1 and C2). 

Washer, s p r i n g  t e n s i o n .  ( P a r t  o f  C1 and C2). 

I 
Cas t i ng .  ( P a r t  o f  C1 and C2). 

Te rmina l ,  f e ed - th ru :  750 VRMS, 5.5 amps; s im t o  
S e a l e c t r o  FT-SM-27. Composition: 1500 ohms f5%,  1 /4  w. Added by I REV E. I Termina l ,  f e ed - th ru .  

Te rmina l ,  f c ed - th ru .  
Composi t ion:  56 ,000  ohms f l o g ,  1 /4  w. Added 
by REV E. 

Suppor t  . 
- -- 

Heat s i n k .  (Used w i th  Q6). 

I Lamp, i ncandescen t :  28 v ,  .04 amp. Q Type 2148.1 
HELICAL FILTER ASSEMBLY 

19c303432-(33 
(Used i n  19W13102-C1 o n l y )  

I Disc :  2500 ohms *lo%; s i n  t o  Q 40. I 
3600 ohms +lo%, c o l o r  code b l a c k ;  I z:r;AsEbar Type 432H-4. Added by REV E. 1 Space r ,  t u b u l a r .  (Used w i th  J l l ) .  

C l i p ,  s p r i n g  t e n s i o n .  (Used w i th  RT5). 

I n s u l a t o r ,  washer. (Used w i th  94  and Q5). 

Heat s i n k .  (Used w i th  95 ) .  

R ing ,  compress ion;  s im  t o  Tinnerman C5426-014-24. 

I n s u l a t e d  bushing.  

- - - - - - - - - -  CAPACITORS - - - - - - - - - - 
R e f ~ r  t o  Mi sce l l aneous  (RC-1745). I - - - - - - - - - TERMINAL BOARDS - - - - - - - - I I M i n i a t u r e ,  phen: 1 t e r m i n a l .  I 



r l O N  

5 ,  i / 4  W. Added t o  

6, 1/4  W. 

, 114 W. Dele ted 

t lo$,  114 w. E a r l i e r  

*lo%, 1/4  w. 

, 114  w. Added t o  

, 1/4 W. E a r l i e r  

114 W. 

;, 114 w. E a r l i e r  

114 W. E a r l i e r  

>, 1/4 W. 

:5$, 1/4 w. 

1 /4  w. E a r l i e r  t han  

1/4 w. 

1 /2  w. E a r l i e r  

1 /2  w. 

1 /2  w. 

%, 114 a .  

, 1 /2  w. 

ohms +20%, 0.25 w; 

1 /4  w. Dele ted 

1 /4  w. 

, 1/4  w. 

1 / 2  w. 

, 1/4  W. Added by 

-O%, 1/4  w. 

h, 1/4 w. 

s im t o  Tru-Ohm 

,%, 1/4 w. 

1 /4  w. 

1 /4  w. 

16, 1/4  w. 

1 / 2  w. 

O%, 1 /4  W. Added 

1 /4  W. Added by 

o%, 1 /4  W. Added 

S - - - - - - - - - -  

l 4  amp. GE Type 2148. 

GE 4D. 

c o l o r  code b l ack ;  
Mded by REV E~ 

IARDS - - - - - - - - 

PRODUCTION CHANGES 

. 

S Y M B O L  

Y1 

Changes i n  t h e  equipment t o  improve performance 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 "Revis ion L e t t e r " ,  which IS stamped a f t e r  t h e  model number 
of t h e  u n i t .  The r e v i s i o n  stamped on t h e  u n l t  i n c l u d e s  a l l  p r ev ious  r e v i -  
s i o n s .  Refer  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 s  of p a r t s  a f f e c t e d  by t h r s e  
r e v i s i o n s .  

D E S C R I P T I O N  

- - - - - - - - - - - CABLES - - - - - - - - - - .  

Cable  Assembly. 

HELICAL FILTER ASSEMBLY 
19C303432-G4 

(Used i n  19D413102-G2 o n l y )  

S Y M B O L  

W2 

FL 2 

REV. A - To e l i m i n a t e  tendency f o r  i n s t a b i l i t y  & RF i n t e r f e r e n c e  t o  a u d i o  
c i r c u i t r y ;  and t o  i ap rove  performance o v e r  t empe ra tu r e  r ange .  

G-E PART N O  

4EG25A10 
19W13070-P1 

G-E PART N O  

199216076-G1 

E x c i t e r  Board Assembly 19D.113105-G1 & G 2 :  
-- -- .- 

Changed C6-C9, C11. C13. C l4 ,  C19, C40. L11. 1.12. 6 1 .  Q3. R18-R20, 
R27-R29, R31. R32 & R37. Added C44 & R40. 

D E S C R I P T I O N  

OSCILLATORS 

When r e o r d e r i n g ,  s p e c i f y  ICOM Frequency. 
ICOM Frequency = o p e r a t i n g  f requency + 36. 

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). 
Cap, d e c o r a t i v e .  

Z 1 199209116-P1 

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

PA/Mul t i p l i e r  Assembly 19D413 102-G1 & G2 : 

Changed C8. Added C15 & C16 

- - - - - - - - - - NETWmKS - - - - - - - - - - - 
R e s i s t o r  Assembly. 1 /2  w max. 

and 

REV. B - To a d j u s t  F i r s t  & Second M u l t i p l i e r  d r i v e  l e v e l s  t o  compensate f o r  
change i n  t r a n s i s t o r  pa r ame te r s .  Changed R18. R19. R22, R28. R28. 
R29, Q1  8; Q2. 

R e f e r  t o  Mi sce l l aneous  (RC-1745). 

REV. C - To r educe  aud io  d i s t o r t i o n .  
Changed Q7 & Q8 

Ed I I 

REV. D - To r educe  aud io  d i s t o r t i o n  and f a c i l i t a t e  assembly 
Changed Q9 and added R49. 

I 

REV. E - To op t im ize  d r i v e  l e v e l s  and s t a b i l i z e  modu la t i on  l i m i t i n g  l c v e l s  
o v e r  t empe ra tu r e  r ange .  

High Pass-Low P a s s  F i l t e r  Assembly. 0.4 w max 
p e r  f i l t e r .  

PWMJLTIPLIER ASSEMBLY 
19D413102-G1 450-470 MHz 
19D413102-G2 406-420 MHz 

- - - - - - - - - -  CAPACITORS - - - - - - - - - - 
S i l v e r  mica: 7 pf f5%,  500 VDCW; s im t o  
E l e c t r o  Motive Type DM-15. 

V a r i a b l e ,  mica:  approx 16-141 p f ,  150 MCW; 
sirn t o  Elmenco Type 42. 

S i l v e r  mica: 68  p f  f 5 % ,  500 VDCW; s im t o  
E l e c t r o  Motive Type DM-15. 

S i l v e r  mica: 470 p i  t 5 % ,  300 MCW; s i m  t o  
E l e c t r o  Motive Type DM-15. 

V a r i a b l e ,  mica: approx 37-235 p f ,  150 VDCW: 
s i n  t o  Elmenco Type 42. 

S i l v e r  mica: 390 pf +lo$,  500 VDCW; s im t o  
E l e c t r o  Motive Type DM-15. 

Ceramic d i s c :  10 ,000  pf k20%, 500 VDCW; s im t o  
RMC Type J F  Discap.  E a r l i e r  than REV A: 
Ceramic d i s c :  .O1 pf +loo% -0%, 500 VDCW. 

S i l v e r  mica: 470 pf 258,  300 VDCW; s im t o  
E l e c t r o  Motive Type DM-15. 

Mica: 4 p f  k1/2  p f ,  2000 VDCW; s im t o  E l e c t r o  
Motive Type DM-20. 

V a r i a b l e ,  mica:  approx 4-23.5 p f ,  400 VDCW: 
s im t o  Elmenco Type T51212-1. 

V a r i a b l e ,  g l a s s ,  p i s t o n  t y p e :  1-10 p f ,  500 VDCW, 
temp coe f  0 PPM. 

Tanta lum:  22 pf f20'8, 35 MCW; s im t o  Sprague 
Type 150D. Added by REV A. 

P o l y e s t e r :  0.033 pf + lo%,  50 VDCW. Added by 
REV A. 

- - - - - - - - DIODES AND RECTIFIERS - - - - - - 
S i l i c o n .  

- - - - - - - - - -  TERMINALS - - - - - - - - - - 
Termina l ,  f e ed - th ru :  750 VRMS, 5.5 amps; s im t o  
S e a l e c t r o  FT-SM-27. 

Te rmina l ,  f e ed - th ru .  

T r rmina l ,  f e ed - th ru .  

- - - - - - - - - - - FILTERS - - - - - - - - - - 

HELICAL FILTER ASSEMBLY 
19c303432-(33 

(Used i n  19W13102-G1 o n l y )  

- - - - - - - - - -  CAPACITORS - - - - - - - - - - 
Refe r  t o  Mi sce l l aneous  (RC-1745). 

22 

C1 

C2 

C3 

C5 

C6 

C7 

C8* 

C9 

C10 

C11 
t h r u  
C13 

C14 

C15* 

C16* 

CV1 

E 3 

E4 

E 5 

FL1 

C1 
and 
C2 

E x c i t e r  Board A s s e m b l ~ 4 ~ I 0 5 - G l  & C2:  
- 

Changed C38 and R22. Dele ted R19. Added R50. R51 and RT3 

- - - - - - - - - - I N m m m S - - - - - - - - - -  

C o i l .  

- - - - - - - - - - - CABLES - - - - - - - - - - - 
Cab lcAssemb ly .  

- - - - - - - - - - INmCTORS - - - - - - - - - - 
Choke, RF: 2.70 ph *lo'&, 1 .20 ohms DC r e s  max; 
s i n  t o  J e f f e r s  4411-13. 

C o i l .  

Choke, RF: 0.15 ph +20%, 0.03 ohms DC r e s  max; 
s im t o  J e f f e r s  4411-1. 

C o i l .  

C o i l .  

Co i l .  

Choke, RF: 33.0 ph + lo%,  0 .56 ohms DC r e s  max; 
s i m  t o  J e f f e r s  4424-3K. Added by REV A, 

- - - - - - - - - -  TRANSISTORS - - - - - - - - - 
S i l i c o n ,  NPN. 

- - - - - - - - - - RESISTORS - - - - - - - - - - 
Composi t ion:  22 ohms f 5 % ,  1/2  w. 

Composi t ion:  24,000 ohms +5%, 1/2 w. 

Composi t ion:  0 .68 megohms 1 5 8 ,  1/4 W *  

Composi t ion:  27 ohms +lo$, 1 /2  w. 

SUPPCRT ASSEMBLY 
19Al21537-G2 

- - - - - - - - - -  CAPACITORS - - - - - - - - - 
V a r i a b l e ,  compress ion t r immer ,  mica: approx 
4 t o  23.5 p f ,  400 VDCW; s im t o  Elmenco Type 
T51212-1, 

MECHANICAL PARTS 

(SEE RC-1745) 

k p p o r t .  (Used w i th  C6, C7 and C8). 

Screw. ( P a r t  of C1 and C2). 

Washer, s p r i n g  t e n s i o n .  ( P a r t  o f  C1 and C2). 

Cas t i ng .  ( P a r t  of C1 and C2). 

Suppor t .  

Heat s i n k .  (Used w i th  Q6).  

Space r ,  t u b u l a r .  (Used w i th  J l l ) .  

C l i p ,  s p r i n g  t e n s i o n .  (Used w i th  RT5). 

I n s u l a t o r ,  washer. (Used w i th  94 and 95 ) .  

Heat s i n k .  (Used w i th  45 ) .  

19B209117-P1 

74 89 16 2-P3 

19A115282-P2 

7489162-P23 

74 8916 2-P4 3 

19h115282-P3 

7489162-P141 

5494481-P21 

7774 750-P13 

7489162-P43 

19B209330-P1 

19A115282-P1 

19B209413-P1 

5496267-P19 

198209243-P104 

19Al15295-P4 

4029309-P1 

199200535-P4 

403451 2-P1 

C2 

L7 
and 
L8 

W2 

L1 

L2 

L3 

L5 

L6 

L7 

L8* 

Ql 

R 1 

R 2 

R3 

R4 

C6 
t h r u  
C8 

1 

2 

3 '  

4 

5 

6 

7 

8 

9 

10 

E x c i t e r  Board A s s e m b l y x % 0 5 - G 2 :  

De l e t ed  R26 and R37. Added R24 and R28 

199204936-G14 

19B216076-G1 

74 88079-P9 

19Al27240-P1 

74 88079-P1 

19Al27100-G1 

19C311767-P2 

19A127094-P1 

74 88079-P67 

19A116002-P3 

3R77-P22OJ 

3R 77-P243J 

3R152-P684J 

3R77-P270K 

19A115282-P1 

19A121151-P2 

4036765-G1 

7117825-P1 

19C303405-P3 

19A127369-Gl 

198216083-P1 

19A121533-P1 

4035711-P4 

4036 555-P1 

19Al21252-P1 



LBI-3962A 

YODEL 4ER53A10 19W13084-C3 406-420 MHz 1 FREQ 
YODEL 4ER53All 19W13084-G1 450-470 MHz 1 FREQ 
YODEL 4ER53A12 19W13084-G4 406-420 MHz 2 FREQ 
YODEL 4ER53A13 19D413084-G2 450-470 MHz 2 FREQ 

C336 

C337 

C338 

C339 

C342 
and 
C343 

C344 

C345 

C346 

C347 

C348 

C349 

C350 

C351 

C352 

C353 

C354 

C355 

C356 

C357 

C358 

C359 

C361 

C362 
and 
C363 

C364 

C366 

C36 7 

C369 

C370 

C372 

C373 

C375 

C376 

C378 

C379 

C381 

3eramic d i s c :  
-470 PPM. 

.. 

SYMBOL 

C301 

C302* 

C303 

C304 

C305 

C306 

C307 

C308 

C309 

C310 

C311 

C312 

C313 

C314 
and 
C315 

C316 

C317 
and 
C318 

C319 

C320 

C321 

C322 

C3 23 

C324 

C326 

C327 

C328 

C329 

C330 

C331 

500 VDCW, temp coef  

Jeramic d i s c :  
-470 PPP. 

G-E PART NO. 

5496219-P36 

5496219-P38 

5496219-P39 

5496219-P543 

5496219-P351 

5491601-P124 

5196219-P36 

5494481-P112 

5490008-P25 

5494481-P110 

5494481-P112 

5496219-F644 

5496219-P745 

5496219-P35 

5496219-W67 

5491601-P126 

5494481-P112 

5496219-P234 

5496267-P9 

5496219-F644 

5496219-P745 

5496219-P35 

5494481-P112 

5494481-P112 

5496219-P34 

5496219-P237 

5494481-PI12 

5496219-P237 

5496219-P241 

500 VDCW, temp cocf 

DESCRIPTION 

- - - - - - - - - - CAPACITaS - - - - - - - - - 
Ceramic d i s c :  5 pf f52 ,  500 VDCW, temp coef 
0 PPM. 

Ceramic d i s c :  7 p f  f52 ,  500 VDCW, temp coef  
0 PPM. 
E a r l i e r  than REV A. 
Ceramic d i s c :  8 pf f 5 2 ,  500 VDCW, temp coef 
0 PPM. 

Ceramic d i s c :  1 3  pf i 5 5 ,  500 VDCW, temp coef 
-330 PPM. 

Ceramic d i s c :  33  pf +5%, 500 VDCW, temp coef  
-150 PPM. 

Phenolic:  1 .8 pf f 5 % ,  500 VDCW. 

Ceramic d i s c :  5 p f  k52, 500 VDCW, temp coef 
0 PPM. 

Ceramic d i s c :  1000 pf f l o g ,  1000 VDCW; sim t o  
RMC 5 p e  J F  Discap. 

S i l v e r  mica: 82 pf +5%, 500 VDCW; sim t o  
E l e c t r o  Motive Type DM-15. 

Ceramic d i s c :  680 pf f lO2 ,  1000 VDCW; sim t o  
RYC Type J F  Discap. 

Ceramic d i s c :  1000 pf *lo%, 1000 VDCW; sim t o  
RMC Type J F  Discap. 

Ceramic d i s c :  1 5  pf f 5 2 ,  500 VDCW, temp coef 
-470 PPM. 

Ceramic d i s c :  1 8  pf +5$, 500 MCW, temp coef  
-750 PPM. 

Ceramic d i s c :  4 pf +5%, 500 MCW, temp coef 
0 PPM. 

C e r a m i c d i s c :  1 5 0 p f + 5 % , 5 0 0 Y D C W , t e m p c o e f  
-750 PPM. 

Phenolic:  2.2 pf +5$, 500 YEW. 

Ceramic d i s c :  1000 pf i 1 0 8 ,  1000 VDCW; sim t o  
RMC Type J F  Discap. 

Ceramic d i s c :  3 pf f5%,  500 MCW, temp coef  
-80 PPP. 

Tantalum: 3.3 pf f20%, 15  VDCW; sim t o  Sprague 
Type 150D. 

C e r a m i c d i s c :  1 5 p f + 5 % , 5 0 0 V D C W , t e m p c o e f  
-470 PPM. 

Ceramic d i s c :  1 8  pf +5%, 500 VDCW, temp coef  
-750 PPP. 

Ceramic d i s c :  4 pf k58, 500 VDCW, temp coef 
0 PPM. 

Ceramic d i s c :  1000 pf *lo%, 1000 VDCW; sim t o  
RMC Type JF  Discap. 

Ceramic d i s c :  1000 pf &lo%, 1000 VDCW; s i m  t o  
RMC Type J F  Discap. 

Ceramic d i s c :  3 pf +5%, 500 VDCW, temp coef  
0 PPP. 

Ceramic d i s c :  6 pf f5%,  500 MCW, temp coef 
-80 PPM. 

Ceramic d i s c :  1000 pf *lo%, 1000 YEW; sim t o  
RYC Type J F  Discap. 

Ceramic d i s c :  6 pf +5$, 500 VDCW, temp coef  
-80 PPM, 

Ceramic d i s c :  1 0  pf +5%, 500 VDCW, temp coef 

3eramic d i s c :  5 pf f5'6, 500 MCW, temp coef  
-330 PPP. 

3eramic d i s c :  1000 pf + log ,  1000 MCW: s i m  t o  
MC Type J F  Discap. 

2eramic d i s c :  .O1 pf +80$ -30%, 50 MCW; 
sim t o  Sprague 19C. 

Var iab le ,  ceramic:  approx 5-25 p f ,  350 VDCW, 
temp coef  0 PPP; s i m  t o  E r i e  S t y l e  557-36. 

Eeramic d i s c :  43 pf *5%, 500 VDCW, temp coef 
-80 PPP. 

Phenolic: 0.22 pf &5$, 500 VDCW. 

Ceramic d i s c :  43 pf *5%, 500 VDCW, temp coef 
-80 PPM. 

Variable ceramic:  approx 5-25 p f ,  350 VDCW, 
temp c o e i  0 PPM; sim t o  E r i e  S t y l e  557-36. 

Phenolic:  0.22 pf ?5%, 500 VDCW. 

Ceramic d i s c :  43 pf +5%, 500 VDCW, temp coef  
-80 PPM. 

Var iab le ,  ceramic:  approx 5-25 p f ,  350 VDCW, 
temp coef 0 PPM; sim t o  Er ie  S ty le  557-36. 

Po lyes te r :  .0068 pf 3016, 100 VDCW; s i m  t o  
GE Type 6 1 F .  

p o l y e s t e r :  0.01 pf +20%, 50 VDCW. 

Ceramic d i s c :  15  pf t 5 % ,  500 MCW, temp coef 
0 PPM. 

S i l v e r  mica: 47 pf f5$,  500 VDCW; s i m  t o  
E lec t ro  k t i v e  Type DM-15. 

S i l v e r  mica: 68 pf +5%, 500 VDCW; sim t o  
E l e c t r o  Motive Type DH-15. 

Po lyes te r :  0.01 wf +20%, 50 VDCW. 

S i l v e r  mica: 22 pf +5%, 500 MCW; s i m  t o  
E l e c t r o  Motive Type DM-15. 

Ceramic d i s c :  1 3  pf k5%, 500 YDCW, temp coef 
0 PPM. 

Ceramic d i s c :  0 .1  pf +80 -208, 1 2  MCW; 
s i m  t o  Sprague 20C. 

Ceramic d i s c :  180 p f  &5%, 500 VDCW, temp coef 
-150 PPP. 

Ceramic d i s c :  1 3  pf k58,  500 YDCW, temp C0ef 
0 PPP. 

Ceramic d i s c :  180 pf ?5%, 500 MCW, temp coef 
-150 PPM. 

Ceramic d i s c :  1 3  pf 2556, 500 MCW, temp coef 
0 PPP. 

Ceramic d i s c :  180 pf t 5 % ,  500 VDCW, temp coef  
-150 PPH. 

Ceramic d i s c :  1 3  pf t 5 8 ,  500 VDCW, temp coef 
0 PPP. 

Ceramic d i s c :  180 pf +5$, 500 VDCW, temp coef 
-150 PPP. 

Ceramic d i s c  : 
0 PPM. 

13 pf ?5%, 500 VDCW, temp coef 

Ceramic d i s c :  180 pf +5%, 500 MCW, temp coef  
-150 PPM. 

Ceramic d i s c :  1 3  pf k5g, 500 VDCW, temp coef 
0 PPM. 

Ceramic d i s c :  180 pf ?5%, 500 VDCW, temp coef 
-150 PPM. 

Ceramic d i s c :  1 3  pf f52 ,  500 VDCW, temp coef 
0 PPM. 

Ceramic d i s c :  180 pf +5%, 500 VDCW, temp coef 
-150 PPM. 

C383 

C384 

C385 

C386 

C387 

C388 

C389 

C393 

C394 

C395 

C396 
and 
C397 

C398 

C399 

C400 

C401 

C402 

C403 

C404 

C405 

C406 
and 
"0 7 

C408 

J409 
and 
J410 

2411 

1412 

2413 

2414 

2415 

241 ti 

2417 

241U 

2419 

24 20 

2421 

:422 

2423 

:424 

Ceramic d i s c :  0 . 1  wf +XO -20'P, 3 VDCW: 
sim t o  Sprague 54C. 

Ceramic d i s c :  47 pf ? lo%,  500 M C W ,  temp coef 
-1500 PPM. 

Ceramic d i s c :  1000 pf ?lo%, 1000 VDCW; s i m  t o  
FMC Type J F  Discap. 

Ceramic d i s c :  0 .1  pf +80 -20%, 3 VDCW; 
sim t o  Sprague 54C. 

Ceramic d i s c :  47 pf +lo$,  500 VDCW, temp coef 
-3300 PPM. 

Ceramic d i s c :  0.1 pf +80 -208, 12 VDCW; 
s i m  t o  Sprague 20C. 

Ceramic d i s c :  150 pf +5%, 500 MCW, temp coef 
-150 PPM. 

Ceramic d i s c :  1000 pf + lo%,  1000 MCW; s i m  t o  
RMC Type J F  Discap. 

Ceramic d i s c :  0 .1  pf +80 -202, 3 VDCW: 
sim t o  Sprague 54C. 

Ceramic d i s c :  0 .1 pf +80 -20%, 12 VDCW: 
sim t o  Sprague 20C. 

Ceramic d i s c :  .001 pf +loo% -OB, 500 VDCW; 
sim t o  Sprague 1219C4. 

Ceramic d i s c :  1000 pf *lo%, 1000 VDCW; sim t o  
RMC Type J F  Discap. 

Tantalum: 22 wf +20%, 1 5  VDCW; s i m  t o  Sprague 
Type 150D. 

Po lyes te r :  0.01 wf +20%, 50 VDCW. 

Ceramic d i s c :  330 pf +lo%, 1000 VDCW; s i m  t o  
RMC Type J F  Discap. 

Ceramic d i s c :  1000 pf _+lo%, 1000 MCW; s i m  t o  
RMC Type J F  Discap. 

Ceramic d i s c :  
-150 PPM. 

MCW. temp coef 

P o l y e s t e r :  0.01 pf f202,  50 VDCW. 

Ceramic d i s c :  0 .1 pf +80 -208, 12 VDCW; 
s i m  t o  Sprague 20C. 

S i l v e r  mica: 270 pf ?5%, 500 VDCW; sim t o  
E lec t ro  Motive Type DM-15. 

Ceramic d i s c :  
-470 PPH. 

Ceramic d i s c :  1000 pf k202, 1000 VDCW; s i m  t o  
WC Type JF  Discap. 

Ceramic d i s c :  0.22 wf +80 -208, 25 VDCW; 
sim t o  Sprague 44C. 

Ceramic d i s c :  470 pf +20%, 1000 VDCW; s i m  t o  
MC Type JF  Discap. 

Po lyes te r :  0.047 pf k20X, 50 VDCW. 

Ceramic d i s c :  3000 pf ? lo%,  1000 VDCW; s i m  t o  
RMC Type J F  Discap. 

Po lyes te r :  0 .01 (lf k58,  50 VDCW. 

%ramie d i s c :  1000 pf +lo%, 1000 VDCW; sim t o  
RHC Type J F  Discap. 

2eramic d i s c :  0.22 pf +80 -20%, 12  VDCW; 
sim t o  Sprague 44C. 

po lyes te r :  0.15 wf f20%, 50 MCW. 

Po lyes te r :  0 . 1  pf _+20%, 50 VDCW. 

2eramic d i s c :  .1 wf +80% -30X, 50 VDCW; 
sim t o  Sprague 29C. 

k r a m i c  d i s c :  0.22 pf +80 -20%, 12 VDCW: 
sim t o  Sprague 44C. 

l o l y e s t e r :  0.01 pf f20%, 50 VDCW. 

:eramic d i s c :  0.1 pf +80 -202, 12 VDCW; 
sim t o  Sprague 20C. 

E l e c t r o l y t i c :  2 uf +75R -10% 25 VIu!W. 03-  



COLOR DOT 
SHOWS PIN I 

c - -  

ARROWS. ALSO DISC ON^ 
AND BLACK SLEEVED IM 

1 ECTORS BEHIND J312. 

I RESISTANCE READIM 
I : MEASURED TO J312 

: ALL POWER REMOY 
I 

MEASURED W @  

C A U T I O ~  
THE RECEIVER PRINTED WlRlNw 
LOW LOSS MATERIAL THAT REG 

- WHEN REPLACING COMPONENT 
SOLDER IS COMPLETELY MELTEC 

Y COMPONENT LEAD OUT OF THE 
LEAD BEFORE THE SOLDER IS I 

! 1 4 :  PRINTED RUN OFF THE BOARD* 

SOLDER SIDE OF 
PRINTED BOARD 
( 4 0 6  - 4 2 0  MHZ 01 

p m l R q i - Y  



LEAD IDENTIFICATION 
FOR 0303,0304 B 0305  

PRINTED BOARD 

RESISTANCE READINGS 
RESISTANCE READINGS ARE TYPICAL READINGS 
MEASURED TO J312-13 (GROUND). AND WlTH 

A L L  POWER REMOVED FROM THE CHASSIS. 

MEASURED NEGATIVE (-1 POSITIVE (+ I  
FROM PROBE TO GRD P ~ O B E  TO GRD 

J305 I I K I 1.8K 

J312-2 1 I MEG OHM 1 60K  

I ;51 OHMS~ 

J312- 4 

J 312- 9 
1 i - z  (HI) la (HI) 

80 (LO) 851 (LO) 

J312-I0 

* MEASURED WlTH POWER SUPPLY LEAD 
P712 (+ 12V) DISCONNECTED. 

CAUTION 
THE RECEIVER PRINTED WIRING BOARD IS A SPECIAL 
LOW LOSS MATERIAL THAT REQUIRES SPECIAL CARE 
WHEN REPLACING COMPONENTS. MAKE SURE THAT THE 
SOLDER IS COMPLETELY MELTED BEFORE PULLING A 
COMPONENT LEAD OUT OF THE BOARD. PULLING ON A 
LEAD BEFORE THE SOLDER IS MELTED MAY PULL THE 
PRINTED RUN OFF THE BOARD, 







VOL CONTROL 

F E L  NO REV FREO RANGE I sEzF I NA:Az t:ND I 
4ER53A12 7 ' ~ O M ~ Z  2 NARROW BAND 
4ER53A 3 0 4 5 0  - 4 7 0 M h Z  2 NARROW B m  

8 TWO FREO ONLY 

A 4 0 6  - 4 2 0  MHZ 

CENTERALIZED METERING 

JACK 

GND 

LIY I - a s v @  

LIY 2 -O.IJV@I 

OSC -0.11 v 

GND 

10 V REG 

AUDIO PL 

DISC - 0. V 

BATTERY VOLTAGE 

GND 

GND 
VOICE COIL MI 

GND 



- 
SYMBOI 

C4 26 

&27 

C428 

C428 

C430 

C431 

C432 

C433 

0434 

0435* 

0430 

0437 

C438 

0439 

w 4 o  

W42 

a 3 0 1  

-302 

(3303 
and 
(3304 

W305 

C8306 
m d  
QL307 

QL308 
and 
(3308 

-310 

(9311 
m d  
-312 

C8313 

5302 
t h r u  
5311 

5312 

5426 

5428 

DESCRIPTION 

Ceramic d i sc :  0.22 pf +80 -202, 12 YDC*; 
s i m  t o  Sprague 44C. 

Tantalum: 47 pf +20%, 6 VDCW; sirn t o  Sprague 
Type 150D. 

Ceramic disc:  0.22 pf +80 -20%, 12 VDCW; 
sim t o  Sprague 44C. 

Polyester:  0.047 pf f20%, 50 YDCW. 

Tantalum: 22 pf f20%, 15 YDCW; s i m  t o  Sprague 
Type 150D. 

Ceramic disc:  0.1 pf +80 -205, 12 VDCR; 
elm t o  Sprague 20C. 

b r a m i c  d i sc :  330 pf f l0%,  1000 YDC*; s i m  t o  
RYC Type J F  Discap. 

Cerpmic d i sc :  
coef 0 PPH. 

3 pf f5%, 500 VDCW, temp 

Ceramic d i sc :  470 pf +lo%, 1000 VDCW; s i m  t o  
RYC Type JP  Discap. 

Ceramic d i sc :  220 pf f20%, 1000 YDCW; s i m  t o  
RYC Type JP  Discap. 
E a r l i e r  than REV A. 
Ceramic d i sc :  10 pf f55 ,  500 VDCW, temp coef 
-80 PPY. 

Ceramic d i sc :  1 5  pf f58 ,  500 VDCW, temp coef 
-80 PPY. 

S i lver  mica: 47 pf f5%, 500 VDCW; s i m  t o  
Elec t ro  Yotive Type DM-15. 

b r a m i c  d i sc :  3 pf f55,  500 YDCW, temp coef 
0 PPY. 

Ceramic d i sc :  5 pf f5%, 500 VDCW, temp coef 
0 PPY. 

S i lver  mica: 22 pf ?lo%, 500 YDCW; sim t o  
Elec t ro  Motive Type M-15. 

Ceramic d i s c :  1 8  pf f5%, 500 VDCW, temp 
coef 0 PPY. 

- - - - - - -  DIODES AND RECTIFIERS - - - - - - 
Germanium. 

S i l icon ,  capacit ive.  

Germanium. 

S i l icon ,  Zener. 

Sil icon.  

Germanium. 

S i l icon ,  Zener. 

Sil icon,  capacit ive.  

S i l i con ,  Zener. 

- - - - - - - JACKS AND RECEPTACLES - - - - - - 
1 Contact, e l e c t r i c a l :  sirn t o  Bead Chain L93-3. 

Connector: 18  contacts.  

Contact, e l e c t r i c a l ;  sirn t o  Bead Chain L93-3. 

1 Contact, e l e c t r i c a l :  sirn to  Bead h a i n  L93-3. 

- - - - - - - - - - INmmmS- - - - - - - - - 
Hel ica l  resonator.  

SYMBOI 

L309 

L310 

L311 

L312 

L313 
thru  
L321 

L322 

L323 

L324 

L325 
and 
L326 

L327 

L328* 

P303 

P304 
and 
P305 

9301 

4302 

9303 
thru  
9305 

Q307 

q308 

Q309 
thru  
Q315 

4316 

Q317 

9318 

9319 

P3 20 

R301 

R302 

R303 

R305 

R306 

R307 

R308 

R309 

R310 

9311 

R312 

R313 

R314 

R315 

R316 

. G-E PART NO 

19D413078-02 

19B205918-GI 

19B20591&62 

19B205918-61 t- 19C303062-G6 

19C303062-65 

I 5491736-p2 

DESCRIPTION 

g ~ i c . l  resonator.  

coil. Includes tuning s lug  5492660-PS . 

Includes tuning s l u g  5492660-P5. 

coil, Includes tuning s lug  5492660-P5. 

&il. Includes tuning s lug  4038368-P1. 

coil. Includes tuning s l u g  4038368-P1. 

Choke: 240 mH *lo%, 270 ohms DC r e s  max; sim 
t o  Maddin 33-161. 

&il. Includes tuning s l u g  4038368-P1. 

~ . l i c a l  resonator.  

Helical  resonator.  

bil, RF: 0.33 ph +20%; sim t o  J e f f e r s  4411-31 
Mded by REV A. 

(Part  of  11). 

Connector: male contac t ;  sirn t o  Winchester 
E lec t ron ics  21803. 

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

S i l icon ,  NPN. 

Sil icon,  NPN. 

Sil icon,  NPN; s i m  t o  Type 2N2712. 

S i l icon ,  NPN. 

Sil icon,  HPN; s i m  t o  Type 2N2712. 

Sil icon,  NPN; sirn t o  Type W3053. 

S i l icon ,  NPN; sirn t o  Type W2925. 

Sil icon,  NPN; sim t o  Type ZN2712. 

Sil icon,  NPN; sirn to  Type ZN3053. 

Sil icon,  HPN; sirn t o  Type ZN2712. 

- - - - - - -  
Composition : 

CompOSit ion: 

Cornposit ion: 

Composition: 

CompOsition: 

Composit ion: 

Composition: 

COmpoSit ion: 

Composition: 

CompoSit ion : 

ComPOSit ion: 

CompOsit ion:  

Cornposit ion: 

C o m p ~ i t  ion: 

1 Composition: 

15,000 ohms ?lo%, 1/4 w. 

47,000 ohms ?lo%, 1/4 a. 

4700 ohms +lo%, 1/4 w. 

12,000 ohms +lo%, 1/4 a. 

18,000 ohms ?lo%, 1/4 a. 

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

15 ohms ?lo%, 1/4 W. 

680 ohms f5%, 1/4 w. 

4700 ohms +lo%, 1/4 W. 

12,000 ohms ?lo%, 1/4 a. 

18,000 ohms *lo%, 1/4 w. 

10,000 ohms +lo%, 1/4 w. 

15 ohms *lo%, 1/4 w. 

680 ohms f5%, 1/4 W. 

100 ohms +lo%, 1/4 a. 

SYMBOL 

R322 

R323 

8324 

R325 

R326 

R327 
and 
R328 

R330 

R331 

R332 

R333 

R334 

R335 

R336 

R337 

R338 

R339 

R340 

R341 

R342 
and 
8343 

R344 

R345 

R346 

R347 

R348 

R3 49 

R350 

R351 

R352 

R353 

8354 

R355 

R356 

R357 

R358 

R359 

R360 
and 
R361 

R362 

R363 

R364 

R365 

R366 

R367 
and 
R368 

R369 

R3 70 

R371 

P9.10 

DESCRIPTION 

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

Composition: 22,000 ohms f5%,  1/4 W .  

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

Composition: 0.10 megohms +5%, 1/4 w. 

Composition: 39,000 ohms +5%, 1/4 w. 

Composition: 22,000 ohms +lo%, 1/4 a. 

Composition: 

Composition: 

Composition: 

Composition: 

Composition : 

Composition: 

Composition: 

Composition: 

Composition: 

Composition: 

Composition: 

Composition: 

Composition: 

Composition : 

Composition: 

Composition: 

Composition: 

Composition : 

Composition: 

Composition: 

Composition : 

Composition: 

Composition: 

Composition: 

Composition: 

Composition: 

Composition : 

Composition: 

Composition: 

Composition: 

100 ohms ?lo%, 1/4 w. 

2200 ohms +lo%, 1/4 w. 

5600 ohms +lo%, 1/4 W. 

18,000 ohms *lo%, 1/4 w. 

560 ohms flO%, 1/4 W. 

100 ohms ?lo%, 1/4 W. 

47,000 ohms +lo%, 1/4 a. 

0.15 megohms +lo%, 1/4 W. 

2000 ohms &5%, 1/4 W. 

100 ohms *lo%, 1/4 W. 

51 ohms f5%, 1/4 W. 

330 ohms ?lo%, 1/4 W. 

10,000 ohms +lo%, 1/4 w. 

3900 ohms +lo%, 1/4 W. 

10,000 ohms ?lo%, 1/4 W. 

33,000 ohms &lo%, 1/4 w. 

2000 ohms +5%, 1/4 W. 

5100 ohms +5%, 1/4 W. 

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

33,000 ohms ?lo%, 1/4 W. 

2000 ohms ?5%, 1 /4  w. 

1000 ohms +_lo%, 1/4 W. 

51,000 ohms f5%, 1/4 W. 

10,000 ohms ?lo%, 114 W. 

33,000 ohms +lo%, 1/4 w. 

2000 ohms f5%, 1/4 w. 

680 ohms +lo%, 1/4 W. 

5100 ohms f5%, 1/4 W- 

51,000 ohms %5%, 1/4 W. 

10,000 ohms flO%, 1/4 w. 

Composition: 2000 ohms 255, 1/4 W. 

Composition: 10,000 ohms +lo%, 1/4 W. 

composition: 33,000 ohms ?lo%, 1/4 W- 

composition: 1000 ohms +5%, 1/4 W. 

Composition: 330 ohms *lo%, 1/4 W. 

Composition: 51,000 ohm &5%, 1/4 W. 

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

Composition: 0.10 megohms f l O % ,  1/4 w. 

Composition: 15,000 ohms *lo%, 1/4 W. 

,--. r,n,%,% -L-- *.A" 3 ,. - 

SYMBOI 

R377 

R378 

R379 

R3 80 

R381 

R382 

R383 

R384 

R385 

R386 

R3 87 

R388 
and 
R3 89 

R390 

R391 

R392 

R393 

R394 

R395 

R396 

R397 

R398 

R399 

R400 

R407 

KT301 

RT30 2 

RT303 

RT305 

RT306 

W 1  

P303 

XY301 
and 
XY302 

G-E PART NO 1 
CompI 

camp< 

Compc 

Comp~ t compc 

Compc 

Compc 

Compc 

Compc 

Compc 

Compc 

Depoc 
Texa: 

Varir 
0.1 1 

Compc 

Compc 

mpos 
Texal 

Varir 
-0% 

Compc 

Compc 

compc 

Compc 

Compc 

- - - 
The rn 
greer 

Disc: 

Disc : 

Thern 
or an 6 

There 
yellc 

- - -  

- - - 
Jack: 

- - -  
w e l e  

Cable 

- - -  
Trans 

- - -  
When 
exact 

h u . 4  





TOP VlEW 
-- 

LOOSEN CAP1 IVE 
SCREW TO OPEN 
COVER. 

I 

VlEW AT C 

SIDE VlEW 

SEE ,SEE NOTE 5 

OUTPUT 

J 5 0 l  

JACK 

MOTES: 
I. ALL WIRES #20 UNLESS OTHERWISE SPECIFIED. 5. SLEEVE THESE 4 LEADS TOGETHER W l TH 

2. SLEEVE ALL COWIECT lCllS aY J501 EXCEPT PIN 7150727P118 1.Z ?. I2  LG. 

1 7 6 B AND ALL COMCTlOWS CN K501 EX- 6. SLEEVE EACH PA1 R Of 2 LEUS WITH ~ PINS 4,6, 6 8. 716WllP15 10.00 t .50 LG. 
3. WIRES BEHIND 8OTH BOIROS MIST NOT CROSS. 
4. SLEEVE CR501. 

(198204794, Rev. 4)  

+ 2 4 V  XMTR 

+ 24V XMTR PA 

GND 

+ 12V/24V KEYED 

+ 12V/24V BTRY 

+ 12V BTRY 

SEE APPLICABLE PRODUCTION CHANGE 
SHEETS IN INSTRUCTION BOOK SECTION 
DEALI yG WITH THlS UNIT, FOR DES - 
CRlPTlON OF CHANGES UNDER EACH 
REVISION LETTER. 

THlS E L E M  D lAG APPLIES TO 
MODEL NO REV LETTER 
4EP42AIO L 

(18C303898, Rev. 0) 



:RIES - - - - - - - - - - 
s i z e  c e l l .  

1 . 5  amps a t  250 v ;  
Bussmann AGC-1-1/2. 

- - 

s i m  

LECEPTACLES - - - - - - - 
p h e n o l i c ;  s i m  t c  

n o m i n a l ,  130 r,hms, 
' o n t a c t s :  s l m  t r ,  Al11t.d I 
:V .  A :  
:DC. 185 ~ i h n s  +10T;, 4 
l l i e d  C o t ~ t r r ~ l  T15.1-X-316. I 

;TS - - - - - - - - - - - 

. s t i c  b a s e ,  5  amps a t  
L i t t e i f u s e  E-357001. 

In, g r o u n d  s p r i n g ;  
154-2. 

LL PARTS 

-1095) 

s i t e m s  7 ,  8 ,  9  a n d  1 0 ) .  

1 i n c h e s .  

62  x 2.96 i n c h e s .  

44  x .05  i n c h e s .  

i n c h e s ,  n y l o n .  

1 x .032 i n c h e s .  (Used 

nches. ( P a r t  of 
715-GI). 

2  i n c h e s .  ( P a r t  o f  
715-Gl).  

- 0 9 1  i n c h e s .  ( P a r t  o f  
715-Gl).  

. .437 x 0 . 4  i n c h e s  
PL-19B20.1715-G1) . 
: x 1.142 x 0 . 7 8 7  i n c h e s ,  
01 30040-2. ( U s e d  w i t h  

.ches .  (Used w i t h  BT501 

.14 x .064 i n c h e s .  

x .0625 i n c h e s .  

1 i n c h e s ,  f i b e r .  

3 x .05  i n c h e s .  

x 1.125 x 0.406 i n c h e s ,  
t o  N i e l s e n .  SC-B-83314. 

R C - I m  . I DRY BATTERY SUPPLY 4EP42AlO 

PRODUCTION CHANGES 
C h a n g e s  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  a f t e r  t h e  m o d e l  number 
of  t h e  u n i t .  T h e  r e v i s i o n  s t a m p e d  o n  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 s  of  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 .  

REV. A  - T o  e x t e n d  l i f e  of  d r y  b a t t e r y .  Changed K501. 

REV. B - T o  p r o v i d e  r e l a y  a r c  s u p p r e s s i o n .  Added CR502. 

I 

>RODUCTION CHANGES. 



PARTS LIST 

DRY BATTERY POWER SUPPLY 
MODEL 4EP42AlO 

(PL-19C303563-G1) 

L DRY BATTERY S 

Changes  i n  t h e  equ ipmen t  t o  improve p 
i d e n t i f i e d  by a "Rev i s ion  L e t t e r " ,  wh 
of  t h e  u n i t .  The r e v i s i o n  s tamped on 
s i o n s .  Re fe r  t o  t h e  P a r t s  L i s t  f o r  d 
r e v i s i o n s .  

DESCRIPTION 

- - - - - - - - - - B A T T E R I E S -  - - - - - - - - -  
Dry a l k a l i n e :  1 .5  v ,  "DM s i z e  c e l l .  

- - - - - - - - - -  RECTIFIERS - - - - - - - - -  
Germanium; s i m  t o  Type 1N91. 

S l l l r ~ n .  Added b y  REV, B ,  

- - - - - - - - - - - FUSES - - - - - - - - - - - 

Quick  b l o w i n g ,  c a r t r i d g e :  1 . 5  amps a t  250 v ;  s i n  
t o  L i t t e l f u s e  31201.5 o r  Bussmann AGC-1-1/2. 

- - - - - - - JACKS AND RECEPTACLES - - - - - - - 
Connec to r :  8 t e r m i n a l s ,  p h e n o l i c ;  s im  t o  
HB J o n e s  261-32-02-000. 

- - - - - - - - - - - RELAYS - - - - - - - - - - 

R e l a y :  A r m a t u r e ,  12 VDC nomlna l .  13U otlms, 
? i O " h c i l  r r s ,  4 fo rm C c o n t n r t s ,  h i m  t o  A l l i e d  
C o n t r o l  T15,%-X-413. 
I n  Models e a r l ~ e r  t h a n  REV. A -  
M i n i a t u r e ,  p l u g - l n :  12 VDC. 185 <jhms f l O 7 ,  4 
form C c o n t a c t s ;  s lm  t o  A l l ~ c d  Co:ltrt,l  7151-X-316. 

- - - - - - - - - - SOCKETS - - - - - - - - - - - 
H o l d e r ,  f u s e :  molded p l a s t i c  b a s e .  5 amps a t  
1 2 5  v ,  w i t h  c l i p ;  s i n  t o  L i t t e i f u s e  E-357001. 

Re l ay :  1 6 - c o n t a c t s ,  n y l o n ,  g round  s p r i n g ;  
s i n  t o  A l l i e d  C o n t r o l  30054-2. 

MECHANICAL PARTS 

(See RC-1095) 

Board Assembly:  ( I n c l u d e s  i t e m s  7 ,  8 ,  9 and  1 0 ) .  

I n s u l a t o r :  3 x 2.44 x .O1 i n c h e s .  

Can Assembly:  10 .25  x 3.62 x 2.96 i n c h e s .  

S u p p o r t  Assembly: 3 x 2.44 x .05 i n c h e s .  

Hinge:  0.84 x 0 . 6 8  x .05 i n c h e s ,  n y l o n .  

S u p p o r t  Assembly:  2 .14 x 1 x .032 i n c h e s .  (Used 
w i t h  5 5 0 1 ) .  

C o n t a c t :  1 x 1 x .016 i n c h e s .  ( P a r t  o f  
Board Assembly,  PL-19B204715-Gl). 

Board:  3.24 x 2.35 x .062 i n c h e s .  ( P a r t  o f  
Board Assembly,  PL-198204715-G1) . 
E y e l e t :  0 .125 x 0.155 x .091 i n c h e s .  ( P a r t  of 
Board Assembly,  PL-198204715-Gl). 

S p r i n g ,  c o n i c a l :  0 . 9  x 0.437 x 0.4 i n c h e s .  
( P a r t  o f  Board Assembly,  PL-198201715-G1 ). 

S p r i n g :  r e t a i n e r :  1 .358  x 1.142 x 0.787 i n c h e s ,  
w i r e ;  s i m  t o  A l l i e d  C o n t r o l  30040-2. (Used w i t h  
K501). 

Tube: 8 x 1 .343  x .02 i n c h e s .  (Used w i t h  BT501 
t h r u  82516) .  

Cover  Assembly: 9 .65  x 3.14 X .064 i n c h e s .  

Boa rd ,  p r i n t e d :  3 x 2.35 x .0625 i n c h e s .  

I n s u l a t o r :  3 x 2.44 x .O1 i n c h e s ,  f i b e r .  

-!pport Assembly:  2.52 x 3 x .05 i n c h e s .  

C a t c h ,  pul l -down:  2.526 x 1.125 x 0.406 i n c h e s ,  
chrome p l a t e d  s t e e l ;  s i m  t o  Nielsen-SC-B-83314. 

SYMBOL 

BT501 
t h r u  
8T516 

CR501 

CR502 

F501 
and  
F502 

J 5 0 1  

K501* 

XF501 
and  
XF502 

XK50 1 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1 0  

1 1  

1 2  

1 3  

1 4  

1 5  

16  

1 7  

REV. A - To e x t e n d  l i f e  of  d r y  b a t t e r  

G-E PART NO. 

198209193-P1 

5495920-P1 

4037822- P1 

1R16-P4 

19A121226-P1 

19C307010-P5 

19C300957-P2 

7141008-P1 

5491595-P5 

PL-198204715-G1 

19A121632-P2 

PL-19B204716-G1 

PL-19A121582-G1 

19A121633-P1 

PL-19A121r81-Gl 

19A121407-P1 

198204714-P1 

N330P904F22 

19A121408-P1 

5491595-P9 

lgA121630-P1 

PL-19B204711-G1 

19C303647-P1 

19A121632-P1 

PL-19A121583-G1 

4029994-P2 

W V .  B - To p r o v i d e  r e l a y  a r c  s u p p r e s  
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END VIEW SIDE VIEvV 
(SHOWN OUT OF CASE1 ( SHOWN IN LASE I 

V lEW AT 'XI 

T Y ?  NUMBERING FOR 
T B 4  €i TB5 

VlEW AT "8" 
J 5 0 1  

V I E W  AT "c"  

CHARGING 

: r 
EXTERNAL 
CHARGER 

(19D413391, Rev. 0) 





VlEW AT "E" 
MODEL 4EP47Al 

ONLY 

VlEW AT "F" 

MODEL 4EP48AIO 
ONLY 

VlEW AT "A" 

I I L  

MODEL 4EP47AK) 
ONLY 

MOP :L 4EP48b 3 
ONLY 



MODEL 4EP48AIO 
ONLY 

MODEL 4EP47A11 
ONLY 

VlEW AT " 8" 

LEAD ORIENTATION 
T 501, T502, T503 

~ 5 0 2  
VlEW AT 'd 

SEE 

(19D402610, Rev. 2) 



+ 2 4 V  

+ 32 V  

GRD 

KEYED 

12 v 

ON - OFF 

R X 

ON-OFF 

(19M02524, Rev. 9) 





























TROUBLESHOOTING PROCEDURES 

W E  - After replacing a defective 4501, check CR503, R503, and CR502 for 
opens and check for approximately 3-volts across C510. 

OUTLINE DIAGRAM 

K501 
TERMINAL VIEW 

(lBC311110. Rev. 1) 



cREGULATOR I OVEf PROTEC 

YIB-BL-W 

( ,HI03 

/ 

INPUT FILTER I 

2 
TBZ-2(G1 I 

1 1  
L - - - - - - - - - - 

I ( 
C501 1 - C 5 0 2  
. 4 7  J 5 0 2  . 4 7  - 

I 
t 3 <  

2 TB2-I ,TB3-I - , D B \  " 
BATTERY 3 3 0  

ADJUSTMENT 

- 

P o t e n t i o m e t e r s  R508 and R513 a r e  p r e - s e t  a t  t h e  f a c t o r y  and 
s h o u l d  be  a d j u s t e d  o n l y  u n d e r  t h e  f o l l o w i n g  c o n d i t i o n s .  

1. I f  Zener  d i o d e  VR501 is r e p l a c e d ,  check  f o r  2 4  v o l t s  a t  5501-4 
w i t h  t h e  t r a n s m i t t e d  keyed .  Vary R508 i f  n e c e s s a r y  t o  o b t a i n  
t h i s  v o l t a g e .  

2 1  

NOTES' 
I ALL WIRES N22  UNLE 

SPECIFIED 

2 .  22 -W I S  TEFLON WlRE 

3 PERMISSIBLE TO USE 
ON BUS WlRE JUMPER! 

2 .  I f  Q507 is r e p l a c e d ,  check  f o r  a  400-microsecond d u r a t i o n  saw- 
t o o t h  waveform a c r o s s  C505. A d j u s t  R513 i f  n e c e s s a r y  t o  o b t a i n  
t h i s  waveform. 

-J 
- 
L 5 0 2  

" ~ 1 0 3  #la-BR-W 120 



OVER VOLTAGE 

saw- 
o b t a i n  

NOTES: 
I ALL WIRES N22 UNLESS OTHERWISE 

SPECIFIED. 

2 .  22 -W I S  TEFLON WlRE 19A115463PlO. 

3 PERMISSIBLE TO USE SLEEVING 4038593P5 
ON BUS WlRE JUMPERS. 

I N  ORDER TO R E T P i N  R 1 T  

P E R F O R M A N C E ,  R E P L I C E  

SERUICE PART S n o l l ~ D  BE 

A  C O M P O N E N T  HAYING TNE 
SHOWN ON THE P A R T S  L 8 5 T  F i 



(19R620761, Rev.  5) 

S E R V I C t  PART SMOULD BE WADE ONLY WITH 

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

SERVICE SHEET 
POWER SUPPLY 
2 4 / 3 6  VOLT, k GROUND 
MODEL 4EP52A10 
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LS70 I 

SEE NOTE 

( RECEIVER 
A U D  I 0  

W-0 P713( I t  1303 

SLEEVE GREEN 

V . C .  HIGH P724 





I OR 2 FREQ. WITH HANDSET OR MILITARY MIKE 

NOTES: 
I . ALL W l RES ARE SF24 EXCEPT AS NOTED. 
2 .  CONNECT GREEN AND WHITE GREEN WIRES 

T O  S705-2(C) IN CONTROL UNITS WlTH 
HANDSET. (4EC60A16bA19) 

3 .  ALL DASHED LINES ARE OPTION. 
4 .  SLEEVE CONNECTIONS TO J701, XK7D1 

AND P70 lLP726. 
5 WHITE AND GREEN WIRE NOT PRESENT 

I N  MODELS 4EC60A16 8 19 

SEE APPLICABLE PRODUCTION CHANGE 
SHEETS IN INSTRUCTION BOOK SECTION 
DEALING WlTH THIS UNIT, FOR OES - 
CRlPTlON OF CHANGES UNDER EACH 
REVISION LETTER. 

THIS ELEM DlAG APPLIES TO 

MODEL NO REV LETTER 
4EC60AIO 8 12 E 
4EC60A16 8 19 D 



VOLTAGE READINGS 

READINGS ARE TYPICAL VOLT- 
AGES MADE WlTH A 20 ,000  OHM- 
PER-VOLT METER MEASURED FPOM 
TRANSISTOR PIN TO (GND). 
US UNSQUELCHED 
S CRITICAL SQUELCH 

(19D402276, Rev. 15) 

SHEETS IN INSTRUCTION BOOK SECTION 
DEALING WlTH THlS UNIT, FOR DES - 
CRlPTlON OF CHANGES UNDER EACH 

MODEL NO 
4EC60AIO 8 12 
4EC60A16 8 19 

REV LETTER 
E 
D 

PROPER 

SERVICE SHEET 
CONTROL U N I T  
MODEL 4 E C 6 0 A 1 0 ,  1 2 ,  16 & 19 







I DS701 

I 
5701  ~ J 7 0 2  

I J703 

I 

I K701* 

I 

LS701 

I 

P701 
and 
P702 1 P705 

P706 
t h r u  1 P708 

P710 

P712 
t h r u  
P714 

P716 
t h r u  
P718 

- - - - - - - - INDICATING DEVICES - - - - - - - 
Lamp, i n c a n d e s c e n t :  28 v ,  .04 amp; s i m  t o  GE 2148 

- - - -  - - - JACKS AND RECEPTACLES - - - - - - - 
Connec to r :  8  t e r m i n a l s ,  p h e n o l i c ;  s lm  t o  
HB J o n e s  261-31-02-000. 

Connec to r ,  c o a x i a l :  s im  t o  FXR 33975. 

Connec to r :  4  c o n t a c t s ;  s im  t o  S w i t c h c r a f t  
3C-1088. 

Armature:  1 2  VDC nomina l ,  130 ohms r e s  *lo%, 
4  form C  c o n t a c t s ;  s im  t o  A l l i e d  C o n t r o l  T154-1627 

I n  Models 4EC60A10, 1 2  e a r l i e r  t h a n  Rev D: 
In  Models 4EC60A16, 1 9  e a r l i e r  t h a n  Rev C: 
Armature: 1 2  VDC nomina l ,  130 ohms 210% c o i l  r e s ,  
4  form C c o n t a c t s ;  s im t o  A l l i e d  C o n t r o l  T154. 

- -  LOUDSPEAKERS - - - - - - - - - 
Permanent  magnet :  3 .2  ohms +lo% v o i c e  c o i l  imp. ,  
3  w  i n p u t ,  325 f 5 0  H z  r e s o n a n c e ,  p a p e r  d u s t  c a p :  
s im  t o  Oaktron S7473. 

C o n t a c t ,  e l e c t r i c a l ;  s i m  t o  Amp 42827-2. 
(Used i n  Models 4EC60A12 and 4EC60AlY o n l y )  

C o n t a c t ,  e l e c t r i c a l ;  s im  t o  Amp 42827-2. 

C o n t a c 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 ;  s i m  t o  Amp 42827-2. 

C o n t a c t ,  e l e c t r i c a l ;  s im  t o  Amp 41854. 

I C o n t a c t ,  e l e c t r i c a l ;  s im  t o  Amp 42827-2. 

C o n t a c t ,  e l e c t r i c a l ;  s i m  t o  Amp 42827-2. 

I P720 ) 4029840-P2 ( C o n t a c t ,  e l e c t r i c a l ;  s i m  t o  Amp 42827-2. 

1 P722 1 4029840-P2 1 C o n t a c t .  e l e c t r i c a l :  s i m  t o  AmD 42827-2. 

I (Used i n  Models 4 ~ ~ 6 0 ~ 1 2  and 4 - ~ 6 0 ~ 1 9  o n l y ) .  

1 ( P a r t  of  R701). 

P724 
and 
P725 

P726 

Q701* 

R70 1 

S l i d e :  DPDT, 0.5 amp a t  125 v ;  s im t o  Continen-  
t a l  Wirt 126.  

Toggle:  DPDT, 100 pa a t  5  VDC; s i m  t o  Arrow-Hart 
and Hegeman TS-6. (Used i n  Models 4b:C60A12 and 1 4EC60A19 o n l y  ) . 

I Pushbu t ton  ( r e d ) :  SPDT, 250 ma a t  1 1 5  VAC o r  
25 VDC; s im t o  S w i t c h c r a f t  923.  (Used i n  Models 
4EC60A16 and 4EC60A19 o n l y ) .  

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES. 

7147199-P2 

4036634-P1 

19A115527-P1 

19A115246-P1 

19C300097-P10 

1 _ - _ - - - - - - TRANSFORMERS - - - - - - - - - 
I 

Connec to r :  1 fema le  c o n t a c t ;  s im t o  Winches t e r  
E l e c t r o n i c s  21804. 

R e c e p t a c l e ,  p i n :  sim t o  Amp 42428-2. 

- - - - - - - - - TRANSISTORS - - - - - - - - - - 
S i l i c o n ,  NPN. 
In  Models e a r l i e r  t h a n  Rev A: 
S i l i c o n ,  NPN; s i m  t o  Type 2N1701. 

- - - - - - - - - -  RESISTORS - - - - - - - - - - 
R e s i s t o r / s w i t c h :  i n c l u d e s  R e s i s t o r ,  v a r i a b l e .  
c a r b o n  f i l m ,  5000 ohms C20%, 1 / 8  w; (S701)  
Swi t ch ,  2  amps a t  1 2 5  VAC; s i m  t o  Mal lo ry  Type MLC. 

I 
Audio f r equency :  f r e q  r ange  0.3-3 KHz ,  
P r i  1: 55 ohms ?lo'% imp a t  1 w, 0 .895 ohm ? lo% 

a: r e s ,  1 Sec 1: 3.2 ohms ilOX a t  1 w, 0 . 1 6 8  ohm max M3 
r e s .  

- - - - - - - - 
I 

TEWINAL BOARDS - - - - - - - - - 

I Phen: 4  t e r m i n a l s .  

Phen: 5  t e r m i n a l s .  

1 Phen: 2  t e r m i n a l s .  
(Used i n  Models 4EC60A10 and 4EC60A12 o n l y ) .  

1 Phen: 3  t e r m i n a l s .  
(Used i n  Models 4EC60A16 and 4EC60A19 o n l y ) .  

I CABLE ASSEMBLY 
19A121176-G1 

I Connec to r ,  push-on:  T e f l o n :  s im  t o  FFS 27-1. 

- - - - - - - - - MISCELLANEOUS - - - - - - - - - 
I 

I C a b l e ,  RF: 5 .75  I n c h e s  l o n g .  Type RG-174 U. 

I CABLE ASSEMBLY 

I 
19A121176-G2 

1 Connec to r ,  push-on: T e f l o n ;  s im  t o  FXR 27-2. 

I - - - - - - - - -  MISCELLANEOUS - - - - - - - - - 
Cable ,  RF: 4  i n c h e s  long .  Type RG188,U. 

Relay,  ny lon :  1 6  c o n t a c t s ;  s im t o  A l l i e d  Con t ro l  
30054-2. 

DC CHARGING CABLE ASSEMBLY 
19B204993-G1 

- - _ - - - - _ -  MISCELLANEOUS - - - - - - - - - 
Cable :  2  c o n d u c t o r ,  50 i n c h e s ;  sirn t o  Birnbach 
789. 

P l u g ,  g e n e r a l  pu rpose :  4  c o n t a c t s ,  p o l a r l ~ e d ,  
10  amps a t  133 VRMS; s im t o  Cannon XLR-4-11C. 

Connec to r ,  c i g a r e t t e  l i g h t e r :  1 2  VDC; s im t o  
Cole-Hersse 1624. 

MODEL 4EY20A10 
(High Band) 

Antenna Assembly. I n c l u d e s :  p l a s t i c  b a l l  t i p ;  
19.5 20.25 i n c h  s t a i n l e s s  s t e e l  whip; s o c k e t :  
i n s u l a t o r s ;  a d a p t e r ;  RG-58A/U c a b l e ;  PL-259 
p l u g ;  c l i p ;  2 - se t  s c r e w s ;  r u b b e r  pad;  s im  t o  
Antenna S p e c i a l i s t s  ASP157, 

&placemen t  Whlp Assembly. I n c l u d e s :  p l a s t i c  
b a l l  t i p ;  19 .5  t 0 . 2 5  i n c h  s t a i n l e s s  s t e e l  whip;  
s o c k e t ;  i n s u l a t o r s ;  s im t o  Antenna S p e c i a l i s t s  
19A904-1. 

MI CROPHONE 
MODEL 4W33D10 

- - - - - - -  - - MISCELLANEOUS - - - - - - - - - 
Switch:  m o i s t u r e  p r o o f .  Shure B r o t h e r s  RP33. I 
Cable and P l u g  Assembly. Approx 5  f e e t .  
Shure B r o t h e r s  RP-35. I 
B u t t o n ,  s w i t c h :  r e d  p l a s t i c .  Shure B r o t h e r s  RP- 
34. I 
C a r t r i d g e ,  t r a n s m i t t e r :  c o n t r o l l e d  magnet ic .  
Shure  B r o t h e r s  RP-32. I 
Case,  Mounting b u t t o n  and Nameplate:  p l a s t i c .  
Shure B r o t h e r s  RP-31. 

S h i e l d ,  Shure B r o t h e r s  RP-36. 

HANDSET 
MODEL 4 1 ~ 1 3 4 ~ 1 0  

- - - - - - - - - MISCELLANEOUS - - - - - - - - - 
C a r t r i d g e ,  t r a n s m i t t e r :  c o n t r o l l e d  magnet ic .  
Shure B r o t h e r s  RP-13. 

C a r t r i d g e ,  r e c e i v e r :  3  w  max power. Shure 
B r o t h e r s  RP-41, 

Swi t ch :  w i th  mounting p l a t e .  Shure B r o t h e r s  
RP-81. I 
Cable and P l u g  Assembly. I n c l u d e s :  1 c o n d u c t o r  
t l n s e l  c o i l e d  c o r d ,  neoprene  j a c k e t ,  ex t ended  
l e n g t h  approx  5  f e e t ,  molded o n  wea the r  p roof  
4-pln p l u g .  Shure  B r o t h e r s  RP-47. 

Handle  Assembly. p h e n o l i c ,  wea the r  proof  
c o n s t r u c t i o n .  Shure B r o t h e r s  RP-49. I 
Cap, t r a n s m i t t e r :  p h e n o l i c .  Shure  B r o t h e r s  RP-49 4 
Cap, r e c e i v e r :  p h e n o l i c .  Shure  B r o t h e r s  RP-49. I 

PORTABLE ANTENNA 
MODELS 4EY18A10-13 

(Low Band ) 

- - - - - -  - - - MISCELLANEOUS - - - - - - - - - I 
25-31 MH7 Antenna Assembly. I n c l u d e s :  0.25 i n c h  
d i a  alumlnum b a l l ,  48.25 i n c h  s t a i n l e s s  s t e e l  
r o d ,  t u n l n g  s c r e w  and l o c k n u t ,  r u b b e r  O-r ing 
wea the r  s e a l ;  s lm  t o  Antenna S p e c i a l i s t s  
ASP-431GE. 
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PARTS LIST 

CONTROL UNIT 
MODEL 4EC60A22 19W02279-G13 (S ing le  Frequency) R E V  C 
MODEL 4EC60A24 19D102279-G15 (Two Frequency) REV C 

D E S C R I P T I O N  S Y M B O L  

R702 

R703 

R704 

D E S C R I P T I O N  

- - - - - - - - - - -  CAPACITORS - - - - - - - - - 
Ceramic d i s c :  470 pf k205, 1000 VDCW. 

Ceramic d i s c :  2000 pf +lo%, 1000 MCB. 
Added by Rev C. 

- - - - - - - - INDlCATING DEVICES - - - - - - - 

Lamp, incandescent :  28 v, .04 amp; sim t o  GE 2148. 

- - - - - - - JACKS AND RECEPTACLES - - - - - - - 

Connector: 8 t e r m i n a l s ,  pheno l i c ;  sim t o  
HB Jones  261-31-02-000. 

Connector, c o a x i a l :  sim t o  FXR 33975. 

Connector: 4 c o n t a c t s ;  sim t o  Swi tchc ra f t  
3C-1088. 

Connector: 9 c o n t a c t s  (Accessory Jack  Option) .  

- - - - - - - - - - - RELAYS - - - - - - - - - - 

Armature: 12  VDC nominal, 130 ohms r e s  ?lo%, 
4 form C c o n t a c t s ;  s i m  t o  Al l l ed  Control  T154. 

In Models e a r l i e r  than Rev B: 
Armature: 12 MC nominal, 130 ohms ? lo% c o i l  r e s ,  
4 form Ccontacts ;  s im t o  A l l i e d  Control  T154. 

- - - - - - - - - LOUDSPEAKERS - - - - - - - - - 
Permanent magnet: 3.2 ohms i 1 0 %  voice c o l l  imp., 
3 w i n p u t ,  325 i 5 0  Hz  resonance,  paper  dus t  cap :  
s i m  t o  Oaktron 57473. 

- - - - - - - - - - - PLUGS - - - - - - - - - - 
Contac t ,  e l e c t r i c a l ;  sim t o  Amp 42827-2. 
(Used in Models 4EC60A24 on ly ) .  

Con tac t ,  e l e c t r i c a l ;  sim t o  Amp 42827-2. 

Contact ,  e l e c t r ~ c a l ;  sim t o  Amp 41854. 

Con tac t ,  e l e c t r i c a l ;  sim t o  Amp 42827-2. 

Con tac t ,  e l e c t r i c a l ;  sim t o  Amp 41854. 

Con tac t ,  e l e c t r i c a l ;  sim t o  Amp 42827-2. 

Con tac t ,  e l e c t r i c a l ;  sim t o  Amp 42827-2. 

Con tac t ,  e l e c t r i c a l ;  sim t o  Amp 42827-2. 

Con tac t ,  e l e c t r i c a l :  s i m  t o  Amp 42827-2. 
(Used in  Models 4EC60A24 on ly ) .  

Connector: 1 female c o n t a c t :  sim t o  Winchester 
E l e c t r o n i c s  21804. 

Receptacle ,  p in :  s i m  t o  Amp 42428-2. 

S Y M B O L  

C701 

C705* 

DS701 

5701 

J702 

5703 

J 704 

K701* 

LS701 

P701 
and 
P70 2 

P705 

P706 
th ru  
P708 

P709 

P710 

P712 
th ru  
P714 

P716 
t h r u  
P718 

P720 

P722 
and 
P723 

P724 
and 
P725 

P726 

AUTW CUTTER MOUNT ANTENNA 
MOD& 4Ci20A10 

(Hlgh Band) 

G - E  PART NO. 

5494481-P7 

5494481-P14 

4034664-P1 

7473192-P31 

5493632-P3 

198209201-P1 

7489183-P5 

19C307010-P15 

19C307010-P5 

19C307094-P1 

4029840-P2 

4029840-P2 

4029840-P1 

4029840-P2 

4029840-P1 

4029840-P2 

4029840-P2 

4029840-P2 

4029840-P2 

7147199-P2 

4036634-P1 

Antenna Assembly. Includes:  p l a s t i c  b a l l  t i p ;  
19.5 i0 .25  inch  s t a i n l e s s  s t e e l  whip; socke t ;  
i n s u l a t o r s ;  a d a p t e r ;  RG58A/U c a b l e ;  PL-259 
plug;  c l i p ;  2-set  screws;  rubber  pad; s i m  t o  
Antenna S p e c i a l i s t s  ASP157. 

G - E  PART NO 

19C300097-PY 

lYB209022-P115 

19B209022-P135 

Replacement Whip Assembly. Inc ludes :  p l a s t i c  
b a l l  t i p :  19.5 i0 .25  inch s t a i n l e s s  s t e e l  whip; 
socke t ;  i n s u l a t o r s ;  sim to  Antenna S p e c i a l i s t s  
19A904-1. 

D E S C R I P T I O N  

Variable,  carbon f l l m :  5000 ohms +20';, 1 , 4  W :  
sim t o  Mallory Type MLC. 

Biresound, phen: 1 ohm *lo%, 2 w; sim t o  IRC 
5 P e  BWH. 

Wlrewound, phen: 6.8 ohms ilO%, 2 w; s i m  t o  
IRC Type BWH. 

- - - - - - - - - - SBITmES - - - - - - - - - - 
sjo: 1 I ( p ~ r t  o f  R701). 

1 Switch: moisture proof .  Shure Bro the r s  RP-33. 

Cable and Plug Assembly. Approx 5 f e e t .  I glure Bro the r s  RP-35. 

S l ide :  DPDT, 0.5 amp a t  125 v: sim t o  Continen- 
t a l  Wirt 126. 

Toggle: DPLV, 100 pa a t  5 WJC; sim t o  Arrow-Hart 
and Hrgeman TS-6. (Used i n  Model 4EC60A24 on ly ) .  

- - - - - - - - - TRANSFORMERS - - - - - - - - - 
Audio frequency:  f r e q  range 0.3-3 KHz 
P r i  1 :  55 ohms ?lo% imp a t  1 w, 0.895'ohm +lo% 

DC r e s ,  
Sec 1: 3.2 ohms t108  a t  1 w, 0.168 ohm max DC 

r e s .  

- - - - -  - - - TERMINAL BOARDS - - - - - - - - - 
Phen: 4 t e rmina l s .  

Phen: 2 t e rmina l s .  

Phen: 5 terminals .  

- - - - - - - - - - -  CABLES - - - - - - - - - -  
CABLE ASSEYBLY 

19A121176-G1 

- - - - - - - - - - - PLUGS - - - - - - - - - - 
Connector, push-on: Tef lon ;  sim t o  FRX 27-1. 

- - - - - - - - - MISCE",ANmS - - - - - - - - - 
Cable,  RF: 5.75 inches  long. Type RG174/U. 

CABLE ASSEMBLY 
19A121176-G2 

- - - - - - - - - - - PLUGS - - - - - - - - - - 
Connector ,  push-on: Tef lon ;  s i m  t o  FXR 27-2. 

- - - - - - - - - MISCmLANEWS - - - - - - - - - 
Cable,  RF: 4 inches  long.  Type R G l 8 8 f l .  

- - - - - - - - - - SOCKETS - - - - - - - - - - - 
Relay,  nylon:  16  c o n t a c t s ;  s i m  t o  A l l i e d  Control  
30054-2. 

CHARGING CABLE ASSEMBLY 
198204993-G1 

- - - - - - - - - MISCELLANEClJS - - - - - - - - - 
Cable: 2 conductor ,  50 inches ;  sim t o  Birnbach 
789. 

Plug,  genera l  purpose: 4 c o n t a c t s ,  p o l a r i z e d ,  
10 amps a t  133 W S ;  s i m  t o  Cannon XLR-4-11C. 

Connector, c i g a r e t t e  l i g h t e r :  12  YDC; sim t o  
Cole-Hersse 1624. 

ANTWNA RFLAY KIT 
198216362-G2 

( Inc ludes  5702 and K1) 

POWER SUPPLY EXTWSION CABLE ASSEMBLY 
198204289-G1 

S702 

S703 

T701 

TB1 

TB3 

TB4 

W701 

P711 

W702 

P727 

XK701 

Button,  swi tch :  red p l a s t i c .  Shure Bro the r s  RP- 
34. 

Car t r idge ,  t r a n s m i t t e r :  c o n t r o l l e d  magnetic. 
Shure Bro the r s  RP-32. 

19B209040-P1 

4036949-P2 

19B209079-P1 

7775500-P8 

7775500-P44 

7775500-P11 

5496078-P1 

198209044-P11 

5496078-P2 

198209044-P13 

5491595-P5 

7160478-P1 

4034405-P1 

19A115513-P1 

1 Case, Mounting bu t ton  and Nameplate: p l a s t i c .  
Shure Bro the r s  RP-31. 

I Shie ld .  Shure Bro the r s  RP-36. 

HANDSET 
MODEL 4EM33C10 

- - - - - - - - - MISCELLANEOUS - - - - - - - - - 

Switch. Shure Bro the r s  RP-33. 

Cable and p lug :  approx 5 f e e t .  Shure Bro the r s  I RP35. 

Button:  red p l a s t i c .  Shure Bro the r s  RP-34. 

C a r t r i d g e ,  magnetic c o n t r o l l e d .  Shure Bro the r s  
BP-32. 

Case, mounting bu t ton  and nameplate: p l a s t i c .  

Sh ie ld .  Shure Bro the r s  RP36. 

PORTABLE ANTmA 
Moons 41x18~10-13 

(Low Band) 

25-31 EHz Antenna Assembly. Inc ludes :  0.25 inch 
d i a  aluminum b a l l ,  48.25 inch s t a i n l e s s  s t e e l  
rod ,  tun ing  screw and locknu t ,  rubber  O-ring 
rreather s e a l ;  slm t o  Antenna S p e c i a l i s t s  
ASP-431GE. 

31-36 YHz Antenna Assembly. Includes:  0.25 inch 
d i a  aluminum b a l l ,  48.25 inch s t a i n l e s s  s t e e l  
rod ,  tun ing  screw and locknu t ,  rubber  O-ring 
weather s e a l ;  s i m  t o  Antenna S p e c i a l i s t s  
ASP-A431GE. 

36-42 YHz Antenna Assembly. Inc ludes :  0.25 inch 
d i a  aluminum b a l l ,  38 inch s t a i n l e s s  s t e e l  r o d ,  
tuning screw and locknu t ,  rubber  O- r ing  weather 
sea l :  sim t o  Antenna S p e c i a l i s t s  ASP-B431CE. 

42-50 YHz Antenna Assembly. Includes:  0.25 inch 
d i a  aluminum b a l l ,  38 inch s t a i n l e s s  s t e e l  rod ,  
tun ing  screw and locknu t ,  rubber O- r ing  weather  
s e a l ;  sim t o  Antenna S p e c i a l i s t s  ASP-C431GE. 

I PORTABLE ANTENNA I 

S Y M B O L  

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

1 3  

14  

1 5  

16 

17 

1 8  

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

G - E  PART h 

776354 1-P3 

5491595-P9 

7142162-P98 

198205490-P1 

19A121174-G2 

19A121178-P1 

19A121199-P1 

19A121215-P1 

198204639-G2 

19c303537-(31 

190204949-P1 

198204492-P1 

NP243498 

5490135-P3 

NP243497 

198204639-61 

19C303538-P1 

19A121363-Pl 

19A121173-P1 

N533P1308 

4031053-P6 

4035711-P4 

7150727-PI16 

19~12173o-P1 

4034512-P3 

7142162-P96 

19~121343-G1 

19~303427-31 

lgc303457-P7 

19~303457-P9 

19~121169-GI 

198204501-GI 

4029994-P1 



- - - - - - - - INDICATING DEVICES - - - - - - - 

Lamp, incandescent :  28 v ,  .04 amp; s lm t o  GE 2148 

Audio frequency:  f r e q  range 0.3-3 KHz, 
P r i  1 :  55 ohms t lO% imp a t  1 w, 0 .895 ohm ?lo% 

DC r e s ,  
SeC 1: 3.2 ohms 210% a t  1  w, 0.168 ohm max DC 

re5 .  

- - - - - - - - - MISCELLANEOUS - - - - - - - - - 
DS701 

5701 

5702 

5703 

5704 

K701* 

LS701 

P701 
and 
P702 

P705 

P706 
t h r u  
P708 

P709 

P710 

P712 
t h r u  
P714 

P716 
t h r u  
P718 

P720 

P722 
and 
P723 

P724 
and 
P725 

P726 

9701 

R701 

Switch: mo i s tu re  p roof .  Shure Bro the r s  RP-33. 

Cable and Plug Assembly. Approx 5 f e e t .  
Sbure Bro the r s  RP-35. 

- - - - - - - JACKS AND RECEPTACLES - - - - - - - 
Connector :  8  t e r m i n a l s ,  p h e n o l i c ;  sim t o  
HB Jones  261-31-02-000. 

Connector ,  c o a x i a l :  s i m  t o  FXR 33975. 

Connector: 4  c o n t a c t s ;  s im t o  S w i t c h c r a f t  
3C-1088. 

Connector :  9  c o n t a c t s  (Accessory J a c k  Option) .  

- - - - - - - - TERldINAL BOARDS - - - - - - - - - 

Phen: 4  t e rmina l s .  
h t t o n ,  swi t ch :  r ed  p l a s t i c .  Shure Bro the r s  RP- 
34. 

Phen: 2  t e rmina l s .  C a r t r i d g e ,  t r a n s m i t t e r :  c o n t r o l l e d  magnetic. 
Shure Bro the r s  RP-32. 

Phen: 5  t e rmina l s .  
Case,  Mounting b u t t o n  and Nameplate: p l a s t i c .  
Shure Bro the r s  RP-31. 

Sh ie ld .  Shure Bro the r s  RP-36. 
- - - - - - - - - - - CABLES - - - - - - - - - - 

CABLE ASSEMBLY 
19A121176-G1 

- - - - - - - - - - - PLUGS - - - - - - - - - - 
Connector ,  push-on: Te f lon ;  s im t o  FRY. 27-1. 

- - - - - - - - - MISCELLANEOUS - - - - - - - - - 
Cable,  RF: 5.75 inches  long.  Type RG174/U. 

HANDSET 
MODEL 4EM33C10 I Armature: 1 2  YDC nominal ,  130 ohms r e s  +lo%, 

4 form C c o n t a c t s ;  s i m  t o  A l l i e d  Con t ro l  T154. 

In  Models e a r l i e r  than Rev B: 
Armature: 1 2  VDC nominal ,  130 ohms ?lo% c o i l  r e s ,  
4  form Ccon tac t s ;  s im  t o  A l l i e d  Con t ro l  T154. 

- - - - - - - - - MISCELLANEWS - - - - - - - - - 

Switch. Shure Bro the r s  -33. 

Cable and plug:  approx 5 f e e t .  Shure B r o t h e r s  
RP35. 

CABLE ASSEMBLY 
19A121176-G2 

- - - - - - - - - - - PLUGS - - - - - - - - - - 
Connector ,  push-on: Teflon;  sim t o  FXR 27-2. 

- - - - - - - - - MISCELLANEOUS - - - - - - - - - 
Cable,  RF: 4  i n c h e s  long.  Type RG188N.  

Permanent magnet: 3.2 ohms ?lo% vo ice  c o i l  imp., 
3  w i n p u t ,  325 f50  Hz r e sonance ,  paper  d u s t  cap ;  
s im t o  Oaktron S7473. 

But ton:  r e d  p l a s t i c .  Shure Bro the r s  RP-34. 

C a r t r i d g e ,  magnet ic  c o n t r o l l e d .  Shure B r o t h e r s  
BP-32. 

Case,  mounting bu t ton  and nameplate:  p l a s t i c .  

Con tac t  e l e c t r i c a l .  s i n  t o  Amp 42827-2. 
(Used i: Models ~ E C ~ O A Z ~  on ly ) .  Sh ie ld .  Shure Bro the r s  RP36. 

PORTABLE ANTENNA 
YODELS 4EY18A10-13 

(Low Band) 

Con tac t ,  e l e c t r i c a l ;  s i m  t o  Amp 42827-2. 

Con tac t ,  e l e c t r i c a l ;  sim t o  Amp 41854. 

- - - - - - - - - - SOCKETS - - - - - - - - - - - 
Relay,  nylon: 1 6  c o n t a c t s ;  s i m  t o  A l l i e d  C o n t m l  
30054-2. 

- - - - - - - - - MISCELLANEOUS - - - - - - - - - 
Contac t ,  e l e c t r i c a l ;  s i m  t o  Amp 42827-2. 

Con tac t ,  e l e c t r i c a l ;  s i m  t o  Amp 41854. 

Con tac t ,  e l e c t r i c a l ;  sim t o  Amp 42827-2. 

1x2 CHARGING CABLE ASSEMBLY 
198204993-G1 

25-31 MHz Antenna Assembly. Includes:  0.25 inch  
d i a  aluminum b a l l ,  48.25 inch  s t a i n l e s s  s t e e l  
m d ,  t u n i n g  screw and l o c k n u t ,  rubber  & r i n g  
weather  s e a l ;  sim t o  Antenna S p e c i a l i s t s  
ASP-431GE. - - - - - - - - - MISC-ANEmS - - - - - - - - - 

Cable:  2  conduc to r ,  50 inches ;  s i m  t o  Birnbach 
789. 

31-36 MHz Antenna Assembly. Includes:  0.25 inch  
d i a  aluminum b a l l ,  48.25 inch  s t a i n l e s s  s t e e l  
m d ,  t u n i n g  screw and l o c k n u t ,  rubbe r  & r i n g  
weather  s e a l ;  s im t o  Antenna S p e c i a l i s t s  
ASP-A431GE. 

Con tac t ,  e l e c t r i c a l ;  s i m  t o  Amp 42827-2. 

I P l u g ,  gene ra l  purpose:  4  c o n t a c t s ,  p o l a r i z e d ,  
10 amps a t  133 YRYS; s im t o  Cannon XLR-4-11C. 

I Contac t ,  e l e c t r i c a l ;  s i m  t o  Amp 42827-2. Connector ,  c i g a r e t t e  l i g h t e r :  12 YDC; sim t o  
Cole-Hersse 1624. 

36-42 MHz Antenna Assembly. Inc ludes :  0.25 inch  
d i a  aluminum b a l l ,  38 inch  s t a i n l e s s  s t e e l  r o d ,  
t un ing  screw and locknu t ,  r u b b e r  & r i n g  weather  
s e a l ;  sim t o  Antenna S p e c i a l i s t s  ASP-B431GE. 

Con tac t ,  e l e c t r i c a l ;  sim t o  Amp 42827-2. 
(Used i n  Models 4EC60A24 on ly ) .  

ANTENNA m A Y  KIT 
198216362-G2 42-50 W z  Antenna Assembly. Inc ludes :  0 .25 inch  

d i a  aluminum b a l l ,  38  inch  s t a i n l e s s  s t e e l  rod ,  
t un ing  screw and l o c k n u t ,  rubbe r  & r i n g  weather  
s e a l ;  s im t o  Antenna S p e c i a l i s t s  ASP-C431GE. 

Connector: 1 female c o n t a c t ;  s im t o  Winchester  
E l e c t r o n i c s  21804. ( I n c l u d e s  5702 and K1) 

I f leceptacle ,  p i n :  aim t o  A 9  42428-2. POWER SUPPLY EXTrnSION CABLE ASSEMBLY 
198204289-61 PORTABLE ANTrnNA 

Model 4EY19C14 406-420 MHz 
Model 4EY19C15 450-470 MHz 

- - - - - - - - - TRANSISTURS - - - - - - - - - - 
S i l l ,  3n, NPN. 

- - - - - - - - - MISCELLANEOUS - - - - - - - - - 
Socket ,  pheno l i c :  8  t e r m i n a l s ,  cab le  clamp i n  
cap ;  sim t o  HB Jones  261-32-08-030. 

P lug ,  pheno l i c :  8  t e r m i n a l s ,  c a b l e  clamp i n  Cap; 
s im to HB Jones  261-31-08-030. 

Tubing, f l e x i b l e ,  p l a s t i c :  3  f e e t  long.  

MECHANICAL PARTS 

(SEE RC-1397) Res i s to r / swi t ch :  i n c l u d e s  R e s i s t o r ,  v a r i a b l e ,  
carbon f i l m ,  5000 ohms +20%, 1 / 8  w ;  (S701)  
Switch,  2  amps a t  125 YAC; s i m  t o  Mallory Type MLC Chass i s  Assembly. 

Di ap hr agm. 

D 'COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES. 



20%, 1/4 w: 

6im TO IRC 

w; s im t o  

- - - - - - -  

t o  Continen- 

t o  Arrow-Bart 
EC60A24 on ly ) .  

- - - - - - - 

::'ohm ?lo% 

ohm mnx DC 

- - - - - - - 

- - - - - - -  

- - - - - -  
FRX 27-1. 

- - - - - - - 
RC174/U. 

- - - - - -  
FXR 27-2. 

- - - - - - -  
-188N. 

- - - - - - - 
A l l i e d  Control  

EMBLY 

- - - - - - -  
t o  Birnbrch 

p o l a r i z e d ,  
XLR-4-11C. 

DC; sim t o  

3 L R Q ~ T v  

PRODUCTION CHANGES 
S Y M B O L  

3  

4  

5  

D E S C R I P T I O N  

AU'N CURER MWNT ANTEdNA 
MOD& 4EY20A10 

(High Band) 

- - - - - - - - - MISCELLANEOUS - - - - - - - - - 
Antenna Assembly. Inc ludes :  p l a s t i c  b a l l  t i p ;  

S Y M B O L  Changes i n  t h e  equlpment  t o  improve pe r fo rmance  o r  t o  s l m p l i f y  c i r c u ~ t s  
a r e  identified by a  "Rev i s ion  L e t t e r " ,  which is stamped a f t e r  t h e  model 
number of t h e  u n i t .  The r e v i s i o n  s tamped on t h e  u n i t  l n c l u d e s  a l l  p re -  
v l o u s  revisions. R e f e r  t o  t h e  P a r t s  L l s t  f o r  d e s c r l p t i o n s  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 .  

G-E PART N O  

19C303620-P1 

REV. A  - To p r o v i d e  a u d i o  t o  microphone j a c k .  Added whi t e -g reen  w l r e  
between LS701-2 and 5703-4. 

G-E PART N O  

7763541-P3 

5491595-F3 

I I 
19.5 t0 .25 inch  s t a i n l e s s  s t e e l  whip; s o c k e t :  
i n s u l a t o r s ;  a d a p t e r ;  RG58A/U c a b l e ;  PL-259 

R E V .  B - To i n c o r p o r a t e  an improved r e l a y .  Changed K701. 

D E S C R I P T I O N  

Cl l P  . 
(Used with Channel Guard and S e l e c t i v e  C a l l i n g  
on ly  ). 

Spr ing ,  r e t a i n e r ;  s i m  t o  A l l i ed  Control  30040-2. 
(Used wi th  K701). 

7142162-P98 Spacer. (Used with R702). 

19C303620-P2 

19C303707-G1 

19C303707-(32 

19C303707-G3 

19C303707-(34 

REV. C  - To e l i m i n a t e  instability of t h e  r e c e i v e r  PA c a u s e d  by t h e  u s e  
of a  h i g h e r  g a i n  PA transistor. Added C705 from t h e  e m i t t e r  
of Q701 t o  t h e  c h a s s i s .  

19B205490-P1 

19A121174-G2 

p lug ;  C l i p ;  2-set  screws: rubbe r  pad;  sim t o  
Antenna S p e c i a l i s t s  ASP157. 

@placement  llhip Assembly. Inc ludes :  p l a s t i c  
b a l l  t i p ;  19.5 m . 2 5  inch  s t a i n l e s s  s t e e l  whip; 
socke t ;  i n s u l a t o r s ;  sim t o  Antenna S p e c i a l i s t s  
1911904-1. 

M ICROPHON E 
YODEL 4M33D10 

- - - - - - - - - MISCELLANEOUS - - - - - - - - - 
h i t c h :  mo i s tu re  p roof .  Shure Bro the r s  RP-33. 

Cable and P lug  Assembly. Approx 5  f e e t .  
Shure B r o t h e r s  RP-35. 

But ton,  swi t ch :  red p l a s t i c .  Shure B r o t h e r s  RP- 
34. 

C a r t r i d g e ,  t r a n s m i t t e r :  c o n t r o l l e d  magnet ic .  
Shure B r o t h e r s  RP-32. 

Case,  Mounting bu t ton  and Nameplate: p l a s t i c .  
Shure Bro the r s  RP-31. 

Sh ie ld .  Shure Bro the r s  RP-36. 

HANDSET 
MODEL 4EM33C10 

- - - - - - - - - MISCELLANEOUS - - - - - - - - - 
Switch. Shure Bro the r s  RP-33. 

Cable and p lug :  approx 5  f e e t .  Shure B r o t h e r s  
RP35. 

But ton:  red p l a s t i c .  Shure Bro the r s  RP-34. 

C a r t r i d g e ,  magnet ic  c o n t r o l l e d .  Shure B r o t h e r s  
iW-32. 

Case,  mounting bu t ton  and nameplate:  p l a s t i c .  

Sh ie ld .  Shure Bro the r s  RP36. 

PORTABLE ANTmA 
MODELS 4FIl8A10-13 

(Low Band) 

- - - - - - - - - MISCELLANUIEXXIS - - - - - - - - - 
25-31 MHz Antenna Assembly. Inc ludes :  0.25 inch  
d i a  aluminum b a l l ,  48.25 inch  s t a i n l e s s  s t e e l  
r o d ,  t un ing  screw and l o c k n u t ,  rubbe r  C- r ing  
w a t h e r  s e a l ;  sim t o  Antenna S p e c i a l i s t s  
ASP-43IGE. 

31-36 MHz Antenna Assembly. Inc ludes :  0 .25 inch  
d i a  aluminum b a l l ,  48.25 inch  s t a i n l e s s  s t e e l  
rod ,  t un ing  screw and locknu t ,  rubbe r  O-ring 
weather  s e a l ;  sim t o  Antenna S p e c i a l i s t s  
ASP-A431CE. 

36-42 MHz Antenna Assembly. Inc ludes :  0.25 inch  
d i a  aluminum b a l l ,  38 inch s t a i n l e s s  s t e e l  r o d ,  
t un ing  screw and l o c k n u t ,  rubbe r  C - r i n g  w a t h e r  
s e a l ;  sim t o  Antenna S p e c i a l i s t s  ASP-B431GE. 

42-50 MHz Antenna Assembly. Inc ludes :  0 .25 inch  
d i a  aluminum b a l l ,  38 inch  s t a i n l e s s  s t e e l  rod ,  
t un ing  screw and locknu t  rubber  & r i n g  weather  
s e a l ;  s im t o  Antenna ~ p e d i a l i s t s  ASP-C431GE. 

,29 

DETAIL "B"  
I I 

Heat s i n k .  (Used with 9701). 

Chass i s  Assembly. 

1 i \ l 8  I 'ko 

,29 

DETAIL "B"  

i 1  I 
Support .  (Used with 5701) .  

C l i p .  

Spring.  

Knob Assembly. 

Handle Assembly. ( I n c l u d e s  i t ems  1 5 ,  22, 23,  24, 
25 and 32) .  

J ews l :  red p l a s t i c ;  s im t o  Rohm and Haas 2444. 

Extrusion.  ( P a r t  of  Handle Assembly, 1912303537-(31. 

Nameplate: e t ched  aluminum. (Used i n  Yodel 
4EC60A22 o n l y ) .  

M o t ,  d u s t  and moisture  s e a l :  s i l i c o n  rubber;  
s im t o  APM-Hexseal N-5032-8. (Used i n  Model 
4EC60A24 o n l y ) .  

N a m p l a t e ;  e t ched  aluminum. (Used i n  Model 
4EC60A24 on ly  ). 

Knob Assembly. (Used with R702). 

(Used i n  Model 4EC60A27 on ly ) .  

(Used i n  Model 4EC60A26 o n l y ) .  

Handle. ( P a r t  of  Handle assembly,  19C303537-GI). 

Sp r ing .  ( P a r t  of Handle assembly,  19C303537-Gl). 

Re ta ine r .  ( P a r t  of Handle assembly,  19C303537-G1) 

P i n ,  dowel. ( P a r t  of  Handle assembly,  
19C303537-GI). 

Nut ,  speed ;  s im t o  Tinnerman C120046017-67. 

C l i p ,  spring teeoion:  s i m  t o  Augrt Bro the r s  
6007-8-CT. 

S leev ing ,  i n s u l a t i o n :  30 inches  long ,  0.198 
inch  i n s i d e  d i ame te r .  

Bracket .  

Terminal ,  f eed - th ru ,  i n s u l a t e d ;  sim t o  S e a l e c t r o  
RST-YY-10-WR. 

Spacer .  

Sdpport Assembly. ( P a r t  of Handle aasembly , 
19C303537-Gl). 

Cas t ing .  

Cast ing.  (Used i n  Yodel 4EC60A22 on ly ) .  

Cas t ing .  (Used i n  Model 4EC60A24 on ly ) .  

(Used i n  Model 4EC60A23 on ly ) .  

(Used i n  Models 4EC60A25, 26 only ). 

(Used i n  Yodel 4EC60A27 on ly ) .  

%ppor t  Assembly. 

Case Assembly. 

S t r i k e :  chrome p l a t e d  s t e e l .  

1 0  

11 

1 2  

1 3  

1 4  

15  

1 6  

1 7  

1 8  

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

3 3  

34 

35 

36 

37 

38 

39 

40 

41  

196121178-P1 

19A121199-P1 

194121215-P1 

198204639-G2 

19C303537-G1 

198204949-P1 

198204492-P1 

NP243498 

54901 35-P3 

NP243497 

198204639-G1 

19C303538-P1 

19A121363-P1 

19A121173-P1 

N533P1308 

4031053-F6 

4035711-P4 

7150727-PI16 

19A121730-P1 

4034512-P3 

7142162-P96 

19A121343-G1 

19C303427-P1 

19C303457-P7 

1912303457-P9 

lgA121169-G1 

1 ~ ~ 2 0 4 5 0 1 - G 1  

4029994-P1 



, - - - - . - - - - - - - - 
d e l  4EC60A24 on ly ) .  

-3-3 Mlz, 
a, 0.895 ohm ?lo% 

0.168 ohm max DC 

- - - - - - - -  - 
sim t o  FRX 27-1. 

JS  - - - - - - - - - 
Type RG174/U. 

- - - - - - - - - 
3im t o  FXR 27-2. 

,s - - - - - - - - - 
r p e  RG188N. 

- - - - - - - - - -  
Lm t o  A l l i e d  Con t ro l  

LE ASSEMBLY 
3 4 1  

JS - - - - - - - - - 
s; sim t o  Birnhach 

t a c t s ,  p o l a r i z e d ,  
annon XLR-4-11C. 

1 2  YDC: s i m  t o  

KIT 
2 

7d K1) 

Y CABLE ASSMBLY 
3 4 1  

s, c a b l e  clamp i n  
3-030. 

c a b l e  c l ang  i n  cap: 

f e e t  l ong .  

MICROPHONE 
MOD5 4EX33D10 

I Switch: mo i s tu re  p roof .  Shure Bro the r s  RP-33. 

I Cable and Plug Assemhly. Approx 5 f e e t .  
Shure Bro the r s  RP-35. 

But ton,  swi t ch :  r ed  p l a s t i c .  Shure Bro the r s  RP- 

C a r t r i d g e ,  t r a n s m i t t e r :  c o n t r o l l e d  magnetic. 
Shure Bro the r s  RP-32. 

Case, Mounting bu t ton  and Nameplate: p l a s t i c .  
Shure Bro the r s  RP-31. 

Sh ie ld .  Shure Bro the r s  RP-36. 

HANDSET 
MODEL 4EM33C10 

- - - - - - - - - MISCELLANEOUS - - - - - - - - - 
Switch. Shure Bro the r s  RP-33. 

Cable  and plug:  approx 5 f e e t .  Shure Bro the r s  1 m 5 .  

I Button:  r e d  p l a s t i c .  Shure Bro the r s  -34. 

C a r t r i d g e ,  magnet ic  c o n t r o l l e d .  Shure B r o t h e r s  
W-32. 

Case, mounting bu t ton  and nameplate:  p l a s t i c .  

Sh ie ld .  Shure Bro the r s  RP36. 

PORTABLE ANTEN?lA 
MODELS 4C118A10-13 

(Low Band) 

25-31 MHz Antenna Assembly. Inc ludes :  0 .25 inch  
d i a  aluminum b a l l ,  48.25 inch  s t a i n l e s s  s t e e l  
rod ,  t u n i n g  screw and l o c k n u t ,  rubbe r  O- r ing  
weather  s e a l ;  sim t o  Antenna S p e c i a l i s t s  
ASP-431GE. 

31-36 MHz Antenna Assembly. Inc ludes :  0.25 inch  
d i a  aluminum h a l l ,  48.25 inch  s t a i n l e s s  s t e e l  
r o d ,  t u n i n g  screw and locknu t ,  N b h e r  O-ring 
weather  s e a l ;  sim t o  Antenna S p e c i a l i s t s  
ASP-A431GE. 

36-42 MHz Antenna Assembly. Inc ludes :  0.25 inch  
d i a  aluminum b a l l  38  inch s t a i n l e s s  s t e e l  r o d ,  
t un ing  screw and iocknu t ,  rubbe r  O- r ing  weather  
s e a l ;  sim t o  Antenna S p e c i a l i s t s  ASP-B431GE. 

42-50 MHz Antenna Assemhly. Inc ludes :  0.25 inch 
d i a  aluminum h a l l  38 inch s t a i n l e s s  s t e e l  rod ,  
t un ing  screw and i o c k n u t ,  rubber  O- r ing  weather  
s e a l ;  s i m  t o  Antenna S p e c i a l i s t s  ASP-C431GE. 

PORTABLE ANTKNHA 

Model 40119C14 406-420 MHz 
Model 4EY19C15 450-470 MHz 

MECHANICAL PARTS 

(SEE RC-1397) 

Chass i s  Aasembly. 

Diaphragm. 

Spring.  

Knob Assemhly. 

Handle Assembly. ( Inc ludes  i t ems  1 5 ,  22, 23, 24, 
25 and 3 2 ) .  

Jewel:  r ed  p l a s t i c ;  s im t o  Rohm and Haas 2444. 

Extrusion.  ( P a r t  of  Handle Assembly, 19C303537-(31 

Nameplate; e t ched  aluminum. (Used i n  Model 
4EC60A22 o n l y ) .  

Boot, d u s t  and moi s tu re  s e a l :  s i l i c o n  rubbe r ;  
sim t o  APY-Hexseal N-5032-8. (Used i n  Yodel 
4EC60A24 o n l y ) .  

Nameplate; e t ched  aluminum. (Used i n  Yodel 
4EC60A24 on1 y ) . 
h o b  Assemhly. (Used with R702). 

(Used i n  Yodel 4EC60A27 o n l y ) .  

(Used i n  Yodel 4EC60A26 o n l y ) .  

Handle. ( P a r t  o f  Handle assembly, 19C303537-(31). 

Sp r ing .  ( P a r t  of  Handle assembly,  19C303537-61). 

Re ta ine r .  ( P a r t  of Handle assembly,  19C303537-(31 

P i n ,  dowel. ( P a r t  of Handle assembly,  
19C303537-Gl. 

Nut, speed ;  s im t o  Tinnerman C120046017-67. 

C l i p ,  s p r i n g  t e n r i o e ;  sim t o  Augat Bro the r s  
6007-8-CT. 

S leev ing ,  i n s u l a t i o n :  30 inches  l o n g ,  0.198 
inch  i n s i d e  d i ame te r .  

Bracket .  

Terminal ,  f eed - th ru ,  i n s u l a t e d ;  sim t o  S e a l e c t m  
RST-MM-10-RI R. 

Spacer .  

i%pport Assembly. ( P a r t  of Handle assembly,  
19c303537-(31). 

Cas t ing .  

Cas t ing .  (Used i n  Yodel 4EC60A22 on ly ) .  

Cas t ing .  (Used i n  Yodel 4EC60A24 o n l y ) .  

(Used i n  Model 4EC60A23 on ly ) .  

(Used i n  Yodels 4EC60A25, 26 on ly ) .  

(Used i n  Yodel 4EC60A27 on ly ) .  

a p p o r t  Assembly. 

Case Assembly. 

DETAIL " c "  DETAIL "0" 

VIEW "A" 
R C - I 3 9 7  

-- CONTROL UNIT -TYPE EC-60-A 
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SQUELCH ARM 

-- 

MTG SCREW 

~ ~ 1 9 ~ 2 0 5 1 6 5 ~ 1  SERVICE SHEET 
WIRE DRESS CRITICAL 1 EXTENDED LOCAL CONTROL UNIT 

MODELS 4EC66A10,11,14 & 15 
AND TRANSMITTER-RECEIVER TOP PANEL 

H I 7  (19~402596, Rev. 8) PL-19D402599-G1 (Used with 6/12 V0l 
OPTIONAL 10 WATT AMPLIFIER Power Supplies) 

, T A N  R A T F C  E Q U I P V E N T  
EPLACEi . 'ENT 3 F  ANY 
H C U L D  B E  1'ADE O N L Y  h T H  
V N G  T H E  S P E C l F l C A T l O N j  
A R T S  L I S T  F O R  T H A T  P A R T  

I -- -- 
(RC-1263E, Shee t  2) 



TRANSMITTER-RECEIVER TOP PANEL 
---- 

WHEN K IS PRESENT 
SEE D E T A I L  "A" 

ON -OFF SWI 

#20W-BK . - 

- 
# 18-BR-W 

+ 24 V XMTR 

RECEIVER 
<* SQUELCH MON 



s h r r t  1 )  (LDI-3668) 

D E S C R I P T I O N  

25-54 MHz ANTENNAS 
MODELS 4hYl8A10-15 

(LOW BAND ) 

Model 4EY18A10, 25-29 MHz Antenna.  l n c l u d e s  
48-1 ,4  i n c h  s t a i n l e s s  s t e e l  r o d ,  t u n i n g  s c r e w ,  
r u h b e r  O - r i n g  w e a t h e r  s e a l :  s i m  t o  Antenna 
S p e c i a l i s t s  ASP-431-GE. 

Model 4EY18A11, 29-33 MHz Antenna. l n c l u d e s  
48-1/4 i n c h  s t a i n l e s s  s t e e l  r o d ,  t u n i n g  s c r e w ,  
r u h b e r  O - r i n g  w e a t h e r  s e a l ;  s i m  t o  Antenna 
S p e c i a l i s t s  ASP-A431-GE. 

Model 4EY18A12, 33-36 MHz Antenna. l n c l u d e s  
48-1 4  l n c h  s t a i n l e s s  s t e e l  r o d ,  t u n i n g  s c r e w ,  
r u b b e r  O - r l n g  w e a t h e r  s e a l ;  s i m  t o  Antenna 
S p e c l a l i s t s  ASP-B431-GE. 

Model 4EYl8A13, 36-42 MHz Antenna. l n c l u d e s  
38- inch s t a i n l e s s  s t e e l  r o d ,  t u n i n g  s c r e w ,  r u b b e r  
O - r i n g  w e a t h e r  s e a l ;  s i m  t o  Antenna S p e c i a l i s t s  
ASP-C431-GE. 

Model 4EY18A14, 42-48 MHz Antenna. l n c l u d e s  
38- inch s t a i n l e s s  s t e e l  r o d ,  t u n i n g  s c r e w ,  r u b b e r  
O - r i n g  w e a t h e r  s e a l :  s i m  t o  Antenna S p e c i a l i s t s  
ASP-W31-GE. 

Model 4R'18A15, 48-54 MHz Antenna.  l n c l u d e s  
38- inch s t a i n l e s s  s t e e l  r o d ,  t u n i n g  s c r e w ,  r u b b e r  
O - r i n g  w e a t h e r  s e a l ;  s i m  t o  Antenna S p e c i a l i s t s  
ASP-E431-GE. 

A d a p t e r ,  UHF: r i g h t  a n g l e .  S i g n a l  Corps  M-359; 
s i m  t o  Amphenol 83-1AP. (Used i n  Models 
4hYl8A10-15). 

25-50 MHz ANTENNA 
(LOW BAND) 

- - - - - - - - - MlSCELLANEOUS - - - - - - - - - 
Antenna:  l n c l u d e s  96-1/2 i n c h  s t a i n l e s s  s t e e l  
r o d ;  s i m  t o  Antenna S p e c i a l i s t s  ASPA3BGE. 

A d a p t e r ,  a n t e n n a :  2-5/16 i n c h e s .  (Used w i t h  
GE Dug 7491074-PI) .  

Antenna p a c k a g e :  i n c l u d e s  h a s e ,  a d a p t e r  s p r i n g ,  
c a b l e  and p l u g .  

Antenna h a s e .  (Used i n  4033101-Gl).  

A d a p t e r  s p r i n g .  (Used i n  4033101-GI). 

C a b l e ,  a n t e n n a :  i n c l u d e s  Type RG58/U c a b l e  
approx 1 5  f e e t ,  PL-259 p l u g ,  t e r m i n a l ;  s i m  t o  
Antenna S p e c i a l i s t s  15A43. (Used i n  4033101-Gl).  

P l u g ,  c o a x i a l :  S i g n a l  Corps  PL-259; s i m  t o  
Amphenol 83-1SP. (Used w i t h  GE Dug 5492239-PI 
i n  4033101-Gl) .  

C o i l ,  l o a d i n g :  25-33 MHz: sirn t o  Antenna 
S p e c i a l i s t s  ASPA87. 

Antenna hook k i t .  

Antenna hook. (Used i n  19A121577-GI). 

PORTABLE ANTENWA 
MODELS 4FY19ClO-15 

MODEL 4EY19C10 130-150.8 MHz 
MODEL 4EY19Cll 150.8-162 MHz 
MODEL 4EY19C12 162-186 MHz 
MODEL 4EY19C13 166-174 MHz 
MODEL 4EY19C14 406-420 MHz 
MODEL 4EY19C15 450-470 MHz 

132-174 MHz ANTEmA 
MODEL 4EY20A10 

- - - - - - - - - MlSCELLANEmS - - - - - - - - - 
Antennn. l n c l u d e s  19-1/2  i n c h  s t a i n l e s s  s tpe l  

S Y M B O L  

1 

2  

Changes  i n  t h e  eq 
i d e n t i t l e d  by a  " 
uf t h c  u n i t .  T h e  
i i o n s .  R e f e r  t o  
r e v i s i o n s .  

SYMBOL 

10-WATT POWER AMP 

REV. A  - To i m p r o  
.Audio Am 

G-E PART N O  

TRANSMITTER-RECEI 

REV. A  - TO i n c o r  

D E S C R I P T I O N  

MICIEOPHONE 
MODEL 4EM25C10 

Cable  c lamp.  Shure  B r o t h e r s  RP-21. ( I n c l u d e s  
p a r t s  3 and 8 ) .  

Swi tch .  S h u r e  B r o t h e r s  RP-26. 

G-E PART N O  

19A115067-P3 

_ I  I 
Case ( h a c k )  and m o u n t i n g  b u t t o n :  p l a s t i c .  
Shure  B r o t h e r s  RP-21. ( I n c l u d e s  p a r t s  1 and 8 ) .  

D E S C R I P T I O N  

POWER COKTROL CABLE 
19C303828-G3 

- - - - - - - - - MISCELLANEOUS - - - - - - - - - 
C a b l e ,  2 - c o n d u c t o r :  a p p r o x  2 3  f e e t :  s i m  to 
Belden 7721. 

6  

7  

8 

9  

19B200010-P3 P l u g :  2 3  c o n t a c t s ;  s i m  t o  Cannon E l e c t r i c  I I S w i t c h  b u t t o n :  r e d  p l a s t i c .  S h u r e  B r o t h e r s  RP-25. 

S p r i n g .  Shure  B r o t h e r s  RP-16. ( I n c l u d e s  
m i s c e l l a n e o u s  h a r d w a r e ) .  

S h i e l d .  S h u r e  B r o t h e r s  KP-23. 

C a r t r i d g e ,  m a g n e t i c  c o n t r o l l e d .  

Case ( f r o n t  ): p l a s t i c .  Shure  B r o t h e r s  RP-21. 
( l n c l u d e s  p a r t s  1 and 3 ) .  

C a b l e :  a p p r o x  6  f e e t .  

MlCROPHONE 
MOD= 4Eh!33C10 

- - - - - - - - - MI SCELLANEOUS - - - - - - - - - 
Switch .  S h u r e  B r o t h e r s  RP-33. 

Cable  and p l u g :  a p p r o x  80 i n c h e s .  S h u r e  B r o t h e r s  
RP-35. 

h t t o n :  r e d  p l a s t i c .  S h u r e  B r o t h e r s  RP-34. 

C a r t r i d g e ,  m a g n e t i c  c o n t r o l l e d .  S h u r e  B r o t h e r s  
RP-32. 

C a s e ,  mount ing  b u t t o n  and n a m e p l a t e :  p l a s t i c .  
Shure  B r o t h e r s  RP-94. 

S h i e l d .  S h u r e  B r o t h e r s  RP-36. 

MI CROPHONE 
MODEL 4EM33D10 

- - - - - - - - - MISCELLANLUOS - - - - - - - - - 
S w i t c h :  m o i s t u r e  p r o o f .  Shure  B r o t h e r s  RP-33. 

Cable  and p l u g :  a p p r o x  80 i n c h e s .  Shure  B r o t h e r s  
RP-35. 

h t t o n :  r e d  p l a s t i c .  Shure  B r o t h e r s  RP-34. 

C a r t r i d g e ,  magne t i c  c o n t r o l l e d .  S h u r e  B r o t h e r s  
RP-32. 

C a s e ,  m o u n t i n g  b u t t o n  and n a m e p l a t e :  p l a s t i c .  
Shure  B r o t h e r s  RP-31. 

S h i e l d .  Shure  B r o t h e r s  RP-36. 

HANDSET 
MODEL 4EM34A10 

- - - - - - - - - MlSCELLANEOUS - - - - - - - - - 
C a r t r i d g e ,  t r a n s m i t t e r :  c o n t r o l l e d  m a g n e t i c .  
Shure  B r o t h e r s  RP-13. 

C a r t r i d g e ,  r e c c l v e r :  3  w a t t  max power. Shure  
B r o t h e r s  RP-41. 

Swi tch .  S h u r e  B r o t h e r s  RP-81. 

Cable  and p l u ~ :  a p p r o x  5  f e e t .  Shure  B r o t h e r s  
RP-47. 

H a n d l e ,  t r a n s m i t t e r  c a p ,  r e c e i v e r  c a p :  p h e n ,  
w e a t h e r  p r o o f .  S h u r e  B r o t h e r s  RP-49. 

POWER CONTROL CABLE 
19C30382H-C2 

NK-L23-23C-3i 4. 

DC TRICKLE CHARGE CABLE 
198204993-G2 

- - - - - - - - - MISCELLANECUS - - - - - - - - - 
C a b l e :  2 - c o n d u c t o r s :  approx 50 i n c h e s ;  s i m  t o  
B i r n b a c h  789. 

P l u g :  5 s o c k e t s ;  s i m  t o  Cannon E I e c t r i c  
XLR-5-11C. 

C o n n e c t o r ,  c i g a r e t t e  l i g h t e r :  1 2  YDC; sim t o  
Cole-Herssee  1624.  

AC CHARGING CABLE 
5492570-G2 

- - - - - - - - - MlSCELLANEOUS - - - - - - - - - 
Capacitor, m e t a l l i z e d  p l a s t i c :  4  p f  i 2 0 4 ,  
200 YDCG: s i m  t o  Sprague 118P40502S4. 

P l u g :  sirn t o  GE 4304-3. 

C a b l e ,  2 - c o n d u c t o r :  a p p r o x  8 7  i n c h e s :  s i m  t o  
B i r n b a c h  789. 

P l u g :  5  s o c k e t s :  s i m  t o  Cannon E l e c t r i c  
XLR-5-11C. 

POWER SUPPLY LXTENSIQI C.4BLE 
198204289-G1 

- - - - - - - - - MlSCELLANECUS - - - - - - - - - 
R e c e p t a c l e :  8  t e r m i n a l s ;  s i m  t o  HB J o n e s  
261-32-08-030. 

P l u g :  8  t e r m i n a l s :  s i m  t o  HB J o n e s  
261-31-08-030. 

S l e e v i n g ,  e l e c t r i c a l :  a p p r o x  7;16 i n c h  d i a .  

C1 

7160478-P1 

4034.:05-P5 

19AlI5513-P1 

7489159-P16 

4034403-P1 

7160478-P1 

4034405-P5 

7473192-P19 

7473192-P26 

7162441-P23 



PRODUCTION CHANGES PARTS LIST 

~ n g e s  i n  t h e  equipment  t o  improve pe r fo rmance  o r  t o  s i m p l i f y  c i r c u i t s  are 
: n t i f i e d  by a "Rev i s i on  L e t t e r " ,  which is s t amped  a f t e r  t h e  model  number 
t h e  u n i t .  The r e v i s i o n  s tamped 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 -  

R e f e r  t o  t h e  P a r t s  L i s t  f o r  descriptions o f  p a r t s  a f f e c t e d  by these  
, i s i o n s .  

.WATT POWER AMPLIFIER 19B205165-G1 

r. A - To improve a u d i o  r e s p o n s e .  Changed R1 and added R6 on  10 -wa t t  
Audio A m p l i f ~ e r .  

INSMITTER-RECEIVER TOP PANEL 1 9 D 4 0 2 5 9 9 s  

'. A - TO i n c o r p o r a t e  an improved r e l a y .  Changed K901. 

10-w~TT POWER AMPLIFIER 
p~-19BZ05165-G1 

REV A 

DESCRIPTION 

- - - - - -  DIODES AND RECTIFIERS - - - - - - - 

S i l i c o n .  

- - - - - -  JACKS AND RECEPTBCLES - - - - - - - 

c o n t a c t ,  e l e c t r i c a l :  s im  t o  Bead Chain  L93.3 .  

- - - - - - - - - - PLUGS - - - - - - - - - - - 

C o n t a c t ,  e l e c t r i c a l :  s im  t o  AMP 42827-2. 

- - - - - - - - - TRANSISTORS - - - - - - - - - 

Germanium, PNP. 

- - - - - - - - - RESISTORS - - - - - - - - - - 

Wirewound, phen:  3 . 3  ohms f5?,,  2 w ;  s im  t o  IRC 
Type BWH. 

I n  Models e a r l i e r  t h a n  Rev A: 
Wirewound: R.2 ohms ?- lo%,  2 w ;  s im  t o  IRC BWH. 

Composition: 1 0  ohms f 5 % ,  1 w. 

Compos i t i on :  220 ohms ?5%, 11 .  

Compos i t i on :  110  ohms f5%,  1 w. 

Wirewound: 0 . 2 7  ohms ?5%, 2 W ;  s i m  t o  IRC 
Type BWH. (Added by REV A).  

- - - - - - - - - THERMISTORS - - - - - - - - - 
D i s c :  1 ohm +10% res a t  2S°C.  

- - - - - - - - TRANSFORIERS - - - - - - - - - 
Audio f r e q :  0 . 3 - 3  kHz f r e q  r a n g e  nomina l ,  0 . 3  
ohm DC r e s  max. 

Audio f r e q :  0 . 3 -3  kHz f r e q  r a n g e  nomina l ,  
P r i :  0 . 17  ohm DC r e a  max. 
Sec:  5 . 5  ohms DC r e s  max. 

MECHANICAL PARTS 

(SEE RC-1280) 

I n s u l a t o r ,  d i s c .  

C h a s s i s .  

F l a t  washe r :  approx 112 i n c h  d i u .  (Fo r  10-32 
s c r e w ) .  

Nut: 10-32.  

T e r m i n a l ,  s o l d e r :  s im t o  Shakeproof  2118-10-01- 
2 520N. 

Washer ,  m ica :  app rax  9 / 1 6  i n c h  d i a .  

Bushing.  

SYMBOL 

CR1 

J1 
t h r u  
J 9  

P1  
t h r u  
P3 

Q l  
and 
9 2  

R1 * 

R2 

R3 

R4 
and 
R5 

R6 * 

RT 1 

T I  

T2 

1 

2 

3 

4 

6 

7 

G-E PART NO. 

19.4115617-P1 

4033513-P4 

4029840-P2 

5490810-P1 

19B209022-327 

198209022-PI37 

3R78-P1003 

3R78-P221J 

3R78-P l l l J  

198209022-P1 

19C300048-P3 

198209218-P1 

19B209218-P1 

4031291-P1 

PL-19E205142-GI 

4034225-P1 

4032596-P1 

4036835-P1 

19A115221-P3 

4034215-P1 





PARTS LIST 

LEI-JBRlC 

CONTROL URlT 
MODU. IECtiBA10 (lYD402603-GI) ( 1  Frcquuncy ) 
MOD& 4EClitiA11 (19D102603-G2) ( 2  Frequency) 

MOUU. 4ECUUA14 (19W02603-G5) ( 1  Frequency w i t h  ACCESSORY JACK OPTION) 
IODEL -1ECCitiAI5 (19M02603-Ui)  ( 2  Frequency w i t h  ACCESSORY JACK OPTION) 

TWSMlTTER-RECElVER TOP PmEL lYW02599-G4 
AN D  

ASSOCIATED ASSEMBLIES 

I I I 

- - - - - - - - lNDICATlNG DEVICES - - - - - - - - 1 DSiOl 1 19C307037-P4 Lamp. i n c a n d e s c e n t :  1 4  v: s i m  t o  GE 1815.  

SYMBOL 

I 1 JACKS AXD RECEPTACLES - - - - - - - 
7489183-P5 Connector :  9  c o n t a c t s :  s i m  t o  Winches ter  M9S-LRN. 

(Used i n  Models 4UC66.414, 1 5 ) .  

G-E PART NO. 

- - - - - - - - - LOUDSPEAKERS - - - - - - - - - - 

DESCRIPTION 

Permanent  magnet .  5- inch:  3 . 2  ohms ? I 0 8  v o i c e  
c o i l  imp, 1 5  w  max o p e r a t i n g ,  385 c p s  115', 
r e s o n a n c e ,  p a p e r  d u s t  c a p :  s i m  t o  J c n s e n  Model 
P5-VAS12761. 

R e s l s t o r , s w i t c h :  l n c l u d e s  R e s i s t o r . .  v a r i a b l e ,  
5000 ohms 1 2 0 8 ,  0 .25  v ;  Swi tch  (ST01 1 ,  r o t a r l  
SPST, 1 5  amps a t  1 0  v ;  sim t o  CTS st.rli:> l 5 .  

V a r i a b l e ,  c a r b o n  f i l m :  5000 ohms ?20'. , 0 . i  u.: 
s im t o  CTS S e r i e s  43. 

I - - - - - - - - - -  SH ITCHES - - - - - - - - - - . 

( P a r t  o f  R701). 

- - - - - - - - TERMINAL BOARDS - - - - - - - - - 
TB70l I 19B205152-G1 I Terminal  b o a r d :  25  c o n t a c t s .  

1702 I 5491899-P6 

- - - - - - - - - - SOCKETS - - - - - - - - - - - 
XDS70 I 1 Lamp: s i m  t o  D i a l i ~ h t  95-410-975 ( m o d i f i e d ) .  7141 855-P15 

T o g g l e :  DPDT, 3  amps a t  250 v: s i m  t o  Cbt ler - -  
Hammer 8363K7. (Used i n  Model 4EC66.411, 1 5 ) .  

I MECHANICAL PARTS 

I (SEE IdC-1282) 

I Bushing;  sim t o  P y l e - N a t i o n a l  DB-1191690 
( m o d i f i e d ) .  

G a s k e t ,  c o v e r ,  n e o p r e n e .  

C a s t i n g .  (Used i n  Model 4EC6tiA10). 

C a s t i n g .  (Used i n  Model 4ECG6All). 

C a s t i n g .  (Used i n  Model 4EC66A14). 

C a s t i n g .  (Used i n  Model 4EC66A15). 

Diaphragm: approx 2-3/8 i n c h e s  d i n .  

S p a c e r .  (Used w i t h  TB701). 

Bushing;  s i m  t o  P y l e - N a t i o n a l  DB-44516 
( m o d i f i e d ) .  

( S u p p o r t .  (Used w i t h  microphone ) . 
I S p r i n g .  (Used w i t h  microphone) .  

I Knob. (Used w i t h  R701, 7 0 2 ) .  

I Boot: 15/32-32; s i m  t o  APY-Hexseal N-1030-B. 
(Used w i t h  S702 i n  Models 4ECti6Al1, 1 5 ) .  

I Lens, p a n e l  l i g h t :  r e d  l e n s ;  s i n  t o  D i a l i g h t  
81-331. (Used w i t h  DS701). 

G-E PART NO DESCRIPTION 

TRh\ShllTTEH-RECEIVER IUP PANEL 
l'lD4029Y1)-(;4 

REV A  I 
Cvramic d i s c :  470 pf ?20:;. 1000 YDCW: s i m  t o  RMC 
Type Jb  Uiscap.  I 
- - - - - -  - JACKS AND RECEPTACLES - - - - - - - 
C o n n r c t o r ,  phen: 8  t e r m i n a l s ;  s im t o  HB J o n e s  
2cil-31-08-000 

R e c e p t a c l e ,  p a n e l ,  c o a x i a l .  S i p a l  Corps SO-239 
o r  s l m  t o  Ampheriol 81-1R. 

H r c e p t a c l r :  23 c o n t a c t s ;  s i m  t o  Cannon E l e c t r i c  
NK-L23-32s. 

- - - - - - - - - - -  RELAYS - - - - - - - - - - - I 
Armature :  1 2  VDC n o m i n a l ,  1 3 0  ohms + l o $  c o i l  res, 
4  form C  c o n t a c t s ;  sim t o  A l l i e d  C o n t r o l  T l 3 4 .  I 
In  Models e a r l i e r  t h a n  Rev A: 
Armature :  1 2  VDC n o m i n a l ,  130 ohms ?IO? c o i l  res ,  
1 form C  c o n t a c t s ;  s im t o  A l l i e d  C o n t r o l  T154. 

- - - - - - - - - - -  PLUGS - - - - - - - - - - - 

C o n t a c t ,  e l e c t r i c a l :  s i m  t o  AMP 42827-2. 

C o n t a c t ,  e l e c t r i c a l :  slm t o  AMP 42827-2. 

C o n t a c t ,  e l e c t r l c a l :  s l m  t o  AMP 41854. 

C o n t a c t ,  e l e c t r i c a l :  s i m  t o  AMP 42827-2. 

C o n t a c t ,  e l e c t r l c a l :  s im t o  AMP 41854. 

C o n t a c t ,  e l e c t r l c a l :  s i m  t o  AMP 42827-2. 

C o n t a c t ,  e l e c t r i c a l :  s i m  t o  AMP 42827-2. I 
C o n t a c t ,  e l e c t r i c a l :  s im t o  AMP 42827-2. 

C o n t a c t ,  e l e c t r i c a l :  s im t o  AMP 42827-2. 

C o n n e c t o r :  f e m a l e  c o n t a c t ;  s i m  t o  Winches ter  
E l e c t r o n i c s  21804. I 
C o n t a c t ,  e l e c t r i c a l :  s i m  t o  AMP 42827-2. 

- - - - - - - - -  TRWSISTORS - - - - - - - - - - 
S i l l c o n ,  NPN. 

- - - - - - - - - -  RESISTORS - - - - - - - - - - 
Wirewound: 1 ohm 1 1 0 1 ,  2  w; s i m  t o  IRC Type BWH. 

Composi t ion:  4 7 , 0 0 0  ohms ? l o % ,  112 w. 

Audio f r e q u e n c y :  0.3-3 KHz f r e q  r a n g e ,  
P r i :  5 5  ohms 210% imp,  0.895 ohm 3 0 %  DC res, 
Sec:  3 . 2  ohms imp,  0 .168 ohm DC r e s .  

- - - - - - - - TERMlNAL BOARDS - - - - - - - - - 
Phen: 4  t e r m i n a l s .  

Phen: 5  t e r m i n a l s .  

Phen: 3  t e r m i n a l s .  

DESCRIPTION 

CABLE ASSEMBLY 
19A121176-G2 

- - - - - - - - - - - P L U G S  - - - - - - - -  
J a c k ,  c o a x i a l :  T e f l o n ;  s i m  t o  FXR 27-2. 

- - - - - - - - - M ~ ~ C E L L A N E O U S  - - - - - - 

SYMBOL 

W902 

P927 

G-E PART NO 

5496078-P2 

198209044-P13 C a b l e ,  RF: a p p r o x  4  i n c h e s :  s i m  t o  Amphenol 1 4 2 1 - 1 0 5 .  

- - - - - - - - - -  SOCKETS - - - - - - - - 
Relay:  1 6  c o n t a c t s ;  s i m  t o  A l l i e d  m n t r o l  
30054-2. 

MECHAh'lCAL PARTS 

Cover .  (Mounts 5 9 0 2 ,  9 0 3 ) .  

S u p p o r t .  (Mounts l o c k i n g  l a t c h ) .  

C a t c h ,  pull-down. ( M a t e s  w i t h  c a t c h  on powe 
s u p p l y  t o  k e e p  u n i t  I n t a c t ) .  

C h a n n e l ,  r u b b e r ;  s im t o  A t l a n t i c  I n d i a  h b b e  
( L o c a t e d  above JYO1). 

G a s k e t ,  c o v e r ,  n e o p r e n e .  

C h a s s i s .  (Mounts  T901, TB2, 3 ) .  

C l i p ,  c a b l e .  ( L o c a t e d  by 5 9 0 3 ) .  

S b p p o r t .  (Used w i t h  J 9 0 1 ) .  

C l i p ,  r e l a y :  s i m  t o  A l l l e d  C o n t r o l  30040-2. 
(Used w i t h  K901). 

C l l p ,  c a b l e .  ( L o c a t e d  by XK901). 

C h a s s i s .  

Grommet. ( L o c a t e d  by K901). 

- - - - - - - ASSOCIATED ASSMBLlES - - - - 

C o n t r o l  Mounting K i t .  

ANTRWA RELAY KIT 
198216362-G1 

( I n c l u d e s  5 9 0 2  and K1) 

132-470 MHz ANTE?WA 
MODEL 4FY12A13 

- - - - - - - - - MISCULANEaJS - - - - - - 
Antenna:  i n c l u d e s  20- inch s t a i n l e s s  s t e e l  W 

whip s o c k e t  a n t e n n a  c a b l e  c a b l e  a d a p t e r ,  P 
p l u g ;  s i m  t; Antenna ~ ~ e c i i l i s t s  A S P D ~ O ~ G E  0  
Danhury-Knudsen Type PA-25. 

Whip: 20- inch s t a i n l e s s  s t e e l .  

S o c k e t ,  whip. 

whip and whip s o c k e t :  20-inch s t a i n l e s s  s t e  
w h i p ,  whip s o c k e t .  

C a b l e  a n t e n n a :  a p p r o x  1 5  f e e t .  Type RG-58 
( u s e d ' u i t h  GE Dwg 2R22-P1 and GE mg 7105381 

A d a p t e r ,  c a b l e :  1 x  7 /16 i n c h e s  d i a .  Type 
U G - I ~ ~ / U .  (Used w i t h  GE D W ~  2R22-Pl and TYp 
RG58/U c a b l e  ). 

p l u g ,  c o a x i a l :  S i g n a l  C o r p s  PL-259: s i m  to 
Amphenol 83-1SP. (Used w i t h  GE DWg 7105381- 
and Type RG58/U c a b l e ) .  

25-54 MHz ANTEXNAS 
YODJiLS 4hY18A10-15 

(LOW BAND) 

XK901 54915?15-P5 

153B205129-G2 

198205127-P1 

4029994-P1 

4037158-P7 

4032374-P2 

19A121981-G1 

7763941-P3 

19A121178-P1 

5491595-P9 

7763341-P3 

198204532-61 

19A122071-P1 

19A122010-G2 

5490969-P4 

5490969-P5 

5 4 9 0 9 6 9 - ~ 6  

7105381-P1 

2R22-P1 
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L-- - -A 
> I I I I  1 DETAIL "d" 
> FUSE 

> AAMP P 9 0 3  

> 
> 
> 
> 11 :: ON-OFF 

< 2  

( 3 
ON-OFF 

> 
( 4 

SHIEILD MIKE LO 

> 
< 6 

RG174/U MIKE H I  ( 7 

> W-0-BR P T  T ( 17 

) W-BR-01 XMTR F I  
12 

W- B L  t 1 3 V  REG ( 13 
W - R - B L  XKTR F 2  < 14 

> 
) W-BR-R 4 1 2 V  

< 21 

( 2 0  

> T \ 

> SHIELD VOL-SO-LO 
4 2 2  

( 9  

> W-0-BK *C G MONITOR 

h 
( 2 3  

> R SO H I  
( I  I 

BK SO ARM 
V ( 1 0  

> f? R VOL  H I  < 5 

) 
BK V O L  ARM - < 8 

) 
W-CI REC FI < 16 

> W- AR REC F 2  ( 15 

I I O 1 - -  - - W - B ! L ,  -- -1 I - - I.. 

TRANSMIT LIGHT 
W-0-BR I I 

W-BR-R 1 
\ I 

FREQUENCY 
SWITCH 

) I I  

> zecw, 

MONITOR/ 
NORMAL 

SQUELCH 
CONTROL 

VOLUME 
CONTROL 

2 I 

,2 W-BK-BR - 
R 7 0 2  

u 

W-BR-G 

SPEAKER 
I 18 -0 -W , 1 

C \ I I 1  

*USED WITH CHANNEL GUARDISEL. CALL  RECEIVERS * X ~ ~ ~ ~ ~ ~ ~ l ~ h l ~  NOT USED ON 20-FOOT CABLE 
* x  -k! GRD TO S P I R  

MTG SCREW 

* HICROPHONE CONNECTIONS 
TB701-28 PTT (W) 
TB701-27 MIKE U) (SH) 
TB701-26 MIKE HI (R)  
TB701-25 GKOUND (BK) 

NOTES 

I ALL WIRES ARE SF24 EXCEPT AS NOTED 
R C -  1366B 

b S 7 0 2  USED ONLY IN MODELS 4EC66A11 ,13 ,15  h 17  + W W  + z s  m S 7 0 3  USED ONLY IN MODELS 4EC66A12 ,13 ,16  h 17  cn a cnm a I . 2  
*J70?  USED ONLY IN MODELS irEC66A14, 1 5 ,  1 6 ,  17, 
NOTES : 

2 A L L  362'11L L Y t -  :P .T .? 
3 DELETE *IRES BETWEEN 752 d T 8 3 ~ 3  

ALSO BETWEEN TB2-5 8 TB3 2 KHEN 
I I S I N  1 0  W A T T  Al4PLFlFR 

I 
IN ORDER TO RETAh A L r i O  EOUlPMEhT 
PERFORMANCE, REPLACtMENT O t  A1.Y 

SERVICE PART SHOULD 8E VA7E ONLY WITH 
A COMPONENT HAVING THE SPECIFICATIONS 
SHOWN ON THE PARTS LIST FOR THAT PART i 1 .  ALL WIRES SF24 UNLESS OTHERWISE SPECIFIED 

2.  DELFXE IN MODELS 4EC66A11 ,13 ,15  h 1 7  

. - 

4. FOR 10 WATT uI,'PL I i 1 ED OPT 3 N  'hHEN 
USING 24 OR 36 VCLTS CH4b1SE F d P 2  
TO APPROPRIATE JACK 

5 FOR 5NGLE FREQUENCY UNITS REM31E 
JUMPER BETUIEEIJ J8 8 JO ON TPAl~SI.IlTCP 

6 CCYNECTl3NS BETihEth HE.? LEG i : + U  
> - -  .>.l,iATOp '. ';i?T ;xl>T S i  ' JH r  
L.ECEVE?S ( 1 9 C 3 0 3 8 2 6 ,  R e v .  5)  

7 F303 d Y F  ',iSTEtAS 
J 3 0  HIGH POWER H,GH BG' iC >IS-EMS 

ON HIGH PO1EIER H GH 6A'ID , i i - i u ?  
J301 CCNNECTj 73 F q 1 1  ,/+l-H TABLE 
19Ai i l176G6.  

ONE OR TWO FREQ 



DETAIL A 

FUSE 

( 5 

( 8 

: 16 

( I5 

( 19 
- I8 

C A B L E  
SHIEI -D  

*% 

=' M T G  S C R E W  

IN ORDER TO R E T A h  RkTEO EQUIPMENT 
PERFORMANCE. REPLACEWNT 01 ANY 
SERVICE PART SHOULD BE blAnE ONLY WITH 
A COMPONENT HAVING THE SPECIFICATION5 
SHOWN ON THE PARTS LIST FOR THAT PART 

(130402697. R e v .  3) 

SERVICE SHEET 

X K 9 0 1  - I 
K g 0 1  

- 2 0  

EXTENDED LOCAL CONTROL UNIT 
MODELS 4EC66A10,11,14 & 15 AND 
TRANSMITTER-RECEIVER TOP PANEL 
PL-19D402599-G4 (Used with 24/36 Volt 
Power supply) 

cz!L( ,+LC VOL HI  

8 ( W - B R - G  W-BR-G ---- - -- -- - -- -- ~~p~ - P 9  1 6  < <*6 V O L  A R M  

- -- - 

SEE OP~L;GABl-E PRODUCTlGlv SHONGE 
S?EFTS IN INSTRUCTION BOOK SECTION 

THIS E L E M  @NAG A P P L E S  TC I -~ ~ -- 

~ E v  L E T T E R  

-- 

1 / 2  W I # 2 2 - 8 R  

J 9 0 3  

I t 
2 t 

4 ( 
3 ( 

6 < 
7 < 
17 < 
12 < 
13 ( 

14 < 
2 1  t 
2 0  < 
2 2  t 
9 ( 

2 3  t 
I I  < 
lo  < 

(RC-1365D, Sheet 2) 

\ 

t,, 
# I 8 - B K - W  

5 < W - 0 - G  

- 

1 2 2 -  R 

#I6 B R  

R G 1 7 4 / U  - 
W - 0 - B R  

\ 

TRANSMITTER 

J6 + 3 2 V  <- 
W ,w2.wn 

-- 
LJ A N T  

1 
- 

! .4 M I K E  L O  
!$ P 9 0 5  

I '  ( (A. M I K E  H I  
\ # 2 C - W ~ a K  , ; P 9 0  

W - B R - B L  

W - B L  

W - R - E L  

f '  
# l 8 - R  - W  

W - B R - R  

W - B K  

W - B K - R  

W -  B K - B R  

. .- 

-- 

.~ 

-- 

-- -- -- - .- -- W - 0 - G  -- 

< 
P 9 0 1  

( 
P 9 0 9  / 

\ 

W-BK-R 

W - B K - B R  I 

-- fs- GRD 

e!-. X M T R  F I  
3 9  

\L R E G  VOLTAGE 

P 9 1 8  
( 

P 9 l 4  
( 

I 

W - B R - B L  1 

(* S Q U E L C H  H I  

<* S Q U E L C H  A R M  

Pq X M T R  F 2  

W - B L  

W - R - B L  

W - 0 - B L  P926 ( 

1 

RECEIVER 
{* S Q U E L C H  M O N  



(SEE NOTE 71 I 
R C V R  

P927  

XMTR 
T O  P I  
X MTR 

I WIRING FOR K1 AFTER INSTALLATION 
(RELAY 19R? IC3G2GI  ) - -- 

DETAIL ''A" 

*x 
=- MTG SCREW 

--- --- 
1 TRANSMITTER-RECEIVER TOP PANEL 

I ( 

k WHEN K S P Y F  S E \  
SEE  DETAIL  A 

G I2  I I D A P 9 2 7  PI 
12 R G I 8 8 / U  - W 9 0 2  - 

POWER 
13 

J 9 0 ,  SUPPLY 

* 2 L R  

# 2 2  

# I6  BR 

# ; 8 B K W  

> 8 

> 7 

> 6  

> 5  

- 4  

> 3 

I ON-OFF SWITCH 

+ 2 V 

+ 2 4 / 3 6 ~ D ~  

- 2 4 / 3 6 ~ D ~  

- 2 4 / 3 6 V  KEYED 

GRD 

4 15 - - RG174/U - -- - ---- - - -- 

# 2 0  W-BK I--- - G I  - - -  -- --- -- - - 

# 2 0 R W  

~. t # I 8  BR W 
- 

D B 

-- 

.- -- 

- 
# 18 BK-W -- - - - -- -- 

t 7: I v 

XK901  I 

-- 
.. # 18-BR-W - -- 

4 7 K  

1/2 W 

\ 
K g 0 1  

J 9 0 3  ( 

> 2  

.~ 

~~ 

# 2 2 - B R  

- 2 0  

4 ( 

1 3 2 ,  y:r*q 

- 

# I6  BR  

TBI I 
# 2 C 0 W + ~  + 2 a i / r b b d - h  

1 
TRANSMITTER 1 

t 3 2 V  

1 

5 ,  

4 6 X DA 

I t 
2 t 
3 < 

I 
ANT  

6 ( 

7 ( 
17 ( 

12 ( 
13 ( 

14  ( 

21  t 
2 0  ( 

2 2  t 
9 < 
2 3  t 
I I  ( 

l o  < 
5 ( 

8 < 
16 < 
I 5  < 
19 ( 

W h 7 W  

W - R  -- - . - -- - - - 

R 9 0 2  

RG174/U - 
W - 0 - B R  

W - B R - E L  

W-BL  

W-R-BL 

f' 
#18-R -W 

W-BR-R 

W-BK 

W-BK-R 

W- BK-BR 

W - 0 - G  

W - BR-G 

W - 0  

W - B R  
# I 8  0 - W  

/ T B Z - I  

# 2 P  R 

TBI 3(G) .  

r 

I 

4 

T B 4 - I  
# I8  R 

# 1 8 - G - W  

BK 

I 
1 

\ 

-- -- 

I 
\ # 2 0  W BK 

0, 
#18-BK-W 

A< 
, ( 

4, P 9 0 5  

P 9 0  < 

/ MIKE LO 

e- MIKE H I  
J 5 

elo-- GRD 

REG VOLTAGE 

XMTR F 2  
- 

f JL- XMTR F I  

- 

-- - -- - - 

W B L  

W R B L  

W BR B L  

"09 ( 

P 9 0 2  -< 

- P901 

- 

W 0 B L  

-- 
)DA (SEE NO-C 3 )  -up , 

T B 2 - 4  # 2 2  G'" # 2 2 B K  I W901 
-WB-Y#~8-BK w -- 

0 ~2 

W BK R 

W-BK-BR 

W - 0  G - 

W-BR G - 

/ 

W 0 

W BR 

P301  

os$ 

k - G  B L  
0 9 0 1  

w - 0-R 

4 7 0  

B L  
W-G 

- -  

o s c .  I 
> > p 3 0 2 - 1 0 v  

> > P 3 0 3  INJ  M$e :z:g 
* J301 P 3 0 3  

P918  ( 
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ION  

31E 
33'210 

X S  - - - - - - - - - 
3. 

nches.  Shure Bro the r s  

Bro the r s  RP-34. 

~ d .  Shure Bro the r s  

meplate:  p l a s t i c .  

6. 

W E  
33D10 

a s  - - - - - - - - - 
u r e  Bro the r s  RP-33. 

nches.  Shure Bro the r s  

Bro the r s  RP-34. 

ed .  Shure B r o t h e r s  

= p l a t e :  p l a s t i c .  

6. 

T 
34A10 

ms - - - - - - - - - 
t r o l l e d  magnetic. 

max power. Shure 

1. 

et. Shure Bro the r s  

e l v e r  cap: phen,  
rs RP-49. 

L CABLE 
8-U1 

a s  - - - - - - - - - 
1 0  f e e t ;  sim t o  Belden 

annon E l e c t r i c  

L CABLE 
2 8 4 5  

a s - - - - - - - - -  

23  f e e t ;  sim t o  

annon E l e c t r i c  

RGE CABLE 
3-G2 

-1% - - - _ _ _ _ - - 

LEI-36336 

PARTS LIST SYMBOL 

10 WAlT AUDIO AMPLIFIER 
PL-198205432-G1 

G-E PART NO 

19A115067-P1 

PRODUCTION CHANGES 
DESCRIPTION 

POWER CABLE 
196205422-(31 

- - - - - - - - -  Y I S C U A N M I I S - - - - - - - - - -  

Cable,  2 conductor:  approx 10 f e e t :  sirn t o  
Belden 31713. 

SYMBOL 

C1 
and 
C2 

P1 
n nd 
P2 

Ql 
and 
Q2 

Rl 
and 
R2 

R3 
and 
R4 

R5 

R6 

R7 
and 
R8 

RT 1 

T1 

T2 

C1 

Rl 

19A115776-32 Pheno l i c :  sim t o  Bussman Type HHJ. I lRl6-Pi 1 C a r t r i d g e ,  quick blowing: 4 amps a t  2% v ;  s im 

Changes in  t h e  equipment t o  improve Performance 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 "Revision L e t t e r " ,  which 1s stamped a f t e r  t h e  modcl number 
of t h e  unit. The r e v i s i o n  stamped on t h e  u n i t  i n c l u d e s  a l l  previous r ev i s -  
i o n s .  Refer  t o  t h e  P a r t s  L i s t  f o r  deScl . ipt lons of p a r t s  a f f e c t e d  by these  
r r v i s i u n s .  

TRANSMITTER-RECEIVER TOP PANEL 19D402599-G1 

R E V .  A - To i n c o r p o r a t e  a n  ~ n p r o v e d  r e l a y .  Changed K901. 

CONTROL UNIT (4EC66A10-17) 

REV. A - To e l l m l n a t e  no i se  i n  receiver a t  low volume c o n t r o l  settings. 
Deleted .lumpers between TB7D1-14 & TB701-17 and  TB701-1 & TB701-17. 

G-E PART NO. 

19A115028-P19 

4029840-P2 

19A115622-P1 

19A115736-P1 

198209022-P115 

198209022-P30 

198209022-P127 

3R78-P621J 

19C300048-P3 

198209355-P1 

196209354-P1 

5496267-P14 

198209022-P127 

t o  L i t t l e f u s e  312004 o r  Bussman YTH-4. 

Plug:  3 s o c k e t s ;  sim t o  Cannon E l e c t r i c  
XLR-3-llC. 

POWER CABLE 
196205422-G2 

- - - - - - - - -  MISCELLANEOUS - - - - - - - - - - 
Cable,  2-conductor: approx 23 f e e t ;  sim t o  
Belden 31713. 

Pheno l i c :  s im t o  Bussman Type Hltr. 

C a r t r i d g e ,  quick blowing: 4 amps a t  250 v ;  sim 
t o  L i t t e l f u s e  312004 o r  Bussman HTH-4. 

Plug:  3 s o c k e t s ;  s im t o  Cannon E l e c t r i c  
XLR-3-llC. 

AC CHARGING CABLE 
549257042  

- - - - - - - - - YISCEl,LANrnS - - - - - - - - - 
Capac i to r  m e t a l l i z e d  p l a s t i c  4 ~f iZO%, 
200 YDCY;'sim t o  Sprague 1 1 8 A 0 5 0 2 ~ 4 .  

Plug:  sim t o  GE 4304-3. 

Cab le ,  2-conductor: approx 87 inches ;  sim t o  
Birnbach 789. 

Plug: 5 socke t s :  sim t o  Cannon E l e c t r i c  
XLR-5-llC. 

POWER SUPPLY EXTMSION CABLE 
19B204289-G1 

- - - - - - - - - MISCELLAN~S - - - - - - - - - 
Receptacle:  8 t e rmina l s ;  sim t o  HB Jones  
261-32-08-030. 

Plug: 8 t e r m i n a l s ;  s im t o  AB J o n e s  
261-31-08-030. 

S leev ing ,  e l e c t r i c a l :  approx 7/16 inch d in .  

C1 

DESCRIPTION 

- - - - - - - - - - CAPACITORS - - - - - - - - - - 
Polyes te r :  0.47 wf f20%, 100 WCTI. 

- - - - - - - - - - - PLUGS - - - - - - - - - - - 
Contact ,  e l e c t r i c a l :  s im t o  AMP 42827-2. 

- - - - - - - - - TRANSISTORS - - - - - - - - - - 
S i l i c o n ,  NPN; s im t o  Type 2N3441. 

- - - - - - - - - - RESISTORS - - - - - - - - - - 
Metal f i l m :  1000 ohms 2108, 3 w; sim t o  Corning 
Glass  Type LP1-3. 

Wirewound: 1 ohm f105 ,  2 a ;  s im t o  I E  Type BWR. 

Wirewound: 4.3 ohms f 5 % ,  2 w; sim t o  IRC Type BIM. 

Wirewound: 3.3 ohms i10%, 2 w; s im t o  IRC Type 
m. 
Composition: 620 ohms i 5 8 ,  1 w. 

- - - - - - - - - TBERyISTORS - - - - - - - - - - 
Msc:  1 ohm. 

- - - - - - - - - TRANSPOWERS - - - - - - - - - - 
Audio f r e q :  0.3-3 kHz f r e q  range,  
P r i :  3.6 ohms ?lo% imp, 0.2 ohm M! r e s ,  
Sec: 75 ohms imp, 5.5 ohms +15% M! r e s .  

Audio f r e q :  0.3-3 kHz f r e q  range 
P r i :  120 ohms +lo% imp, 5.4 ohms' t l5% DC r e s ,  
Sec: 3.5 OW imp, 0.3 ohm M! r e s .  

MODIFICATION KIT 
PL-19A122384-G1 

- - - - - - - - - - CAPACITORS - - - - - - - - - - 
Tantalum: 15  p i  i20%,  20 WCII; sim t o  
Sprague Type 150D. 

- - - - - - - - - - RESISTORS - - - - - - - - - - 
Wirewound: 3.3 ohms +lo%, 2 w; s im t o  IRC Type 
Bm. 

4034405-P3 

19A115067-P1 

19A115776-32 

IR16-P7 

4034405-P3 

7489159-P16 

4034403-P1 

7160478-P1 

4034405-P5 

7473192-PI9 

7473192-P26 

7162441-P23 



LBI-3681C 
(Cont'd from back of Sheet 1) 

D E S C R I P T I O N  

MICROPHONE 
MODEL 4EM33C10 

D E S C R I P T I O N  

Model 4EYl8A12, 33-36 MHz Antenna. Inc ludes  
48-1/4 inch  s t a i n l e s s  s t e e l  r o d ,  tun ing  screw, 
m b b e r  & r i n g  weather  s e a l ;  s i m  t o  Antenna 
S p e c i a l i s t s  ASP-8431-GE. 

Model 4EY18A13, 36-42 YHz Antenna. Inc ludes  
38-inch s t a i n l e s s  s t e e l  rod ,  tun ing  screw, rubber  
& r i n g  weather  s e a l ;  s im ta Antenna S p e c i a l i s t s  

S Y M B O L  

- - - - - - - - - MISCELLANEOUS - - - - - - - - - I 

G-E PART N O  

19C303707-P3 

19C303707-34 
Switch. Shure Bro the r s  RP-33. I 

ASP-C431-GE. Cable and plug:  approx 80 inches.  Shure Bro the r s  
RP-35. 

Button:  red p l a s t i c .  Shure Bro the r s  W-34. 
19C303707-P5 

C a r t r i d g e ,  magnetic c o n t r o l l e d .  Shure Bro the r s  
RP-32. 

Yodel 4EY18A14, 42-48 MHz Antenna. Inc ludes  

Case, mounting bu t ton  and nameplate: p l a s t i c .  
Shure Bro the r s  RP-94. I 
Shield.  Shure Bro the r s  RP-36. 

I I 
MICROPHONE 

MODEL 4EX33D10 

- - - - - - - - - MISCELLANEOUS - - - - - - - - - 
Switch: mois tu re  p roof .  Shure Bro the r s  RP-33. 

38-inch s t a i n l e s s  s t e e l  rod,  t u n i n g  screw, rubber  
O-ring weather s e a l ;  sim t o  Antenna S p e c i a l i s t s  
ASP-W31-GE. 

m d e 1  4EY18A15, 46-54 MHz Antenna. Inc ludes  
38-inch s t a i n l e s s  s t e e l  rod ,  tun ing  screw, rubber  
& r i n g  weather s e a l ;  sim t o  Antenna S p e c i a l i s t s  
ASILE431-GE. 

Adapter ,  UHF: r i g h t  angle.  S igna l  Corps M-359; 
sim t o  Amphenol 83-1AP. (Used in  Models 
4EY18A10-15). 

25-50 MHz ANTENNA 
(LOW BAND) 

- - - - - - - - - YISCELLANEalS - - - - - - - - - 
Antenna: i n c l u d e s  96-1/2 inch  s t a i n l e s s  s t e e l  
rod;  sim t o  Antenna S p e c i a l i s t s  ASPASBGE. 

Adapter ,  antenna:  2-5/16 inches.  (Used with 
GE DP-g 7491074-Pl). 

Antenna package: i n c l u d e s  base ,  adap te r  s p r i n g ,  
c a b l e  and plug.  

Antenna base. (Used i n  4033101-Gl). 

Adapter s p r i n g .  (Used i n  4033101-Gl). 

Cable,  antenna:  i n c l u d e s  Type R G 5 8 N  c a b l e  
approx 1 5  f e e t ,  PL-259 p l u g ,  t e rmina l ;  sim t o  
Antenna S p e c i a l i s t s  15143. (Used i n  4033101-Gl). 

P l u g ,  c o a x i a l :  S i g n a l  Corps PL-259; sim t o  
Amphenol 83-1SP. (Used with GE h g  5492239-P1 
i n  4033101-Gl). 

C o i l ,  l oad ing :  25-33 MHz; sim t o  Antenna 
S p e c i a l i s t s  ASPA87. 

Antenna hook k i t .  

Antenna hook. (Used in  19A121577-Gl). 

PORTABLE ANTENNA 
YODELS 4EY19ClO-15 

MODEL 4EY19C10 130-150.8 MHz 
MODEL 4EY19C11 150.8-162 MHz 
MODEL 4EY19C12 162-166 MHz 
MODEL 4EY19C13 166-174 YHz 
MODEL 4EY19C14 406-420 YHz 
MODEL 4EY19C15 450-470 YHz 

132-174 MHz ANTENNA 
MODEL 4EY20A10 

- - - - - - - - - MISCELLANEOUS - - - - - - - - - 
Antenna. Inc ludes  19-1/2 inch s t a i n l e s s  s t e e l  
smip, s o c k e t ,  i n s u l a t o r s ,  a d a p t e r ,  G 5 8 A N  
c a b l e ,  PL-259 p lug ,  c l i p ;  sim t o  Antenna 
S p e c i a l i s t s  ASP-157. 

Replacement whip. Inc ludes  19-1/2 inch  s t a i n l e s s  
s t e e l  whip, s o c k e t ,  i n s u l a t o r s ;  s i m  t o  Antenna 
S p e c i a l i s t s  19A904-1. 

YICIlOPHONE 
MODEL 4EY25C10 

Cable clamp. Shure Bro the r s  RP-21. ( I n c l u d e s  
*- " .-> -, 1 

Cable and plug:  approx 80 inches.  Shure Bro the r s  
RP-35. 

Button: r ed  p l a s t i c .  Shure Bro the r s  RP-34. 

19C303707-P6 

2R22-P2 

7491074-P1 

7102930-P3 

4033101-G1 

747288045 

747663244 

5492239-P1 

2x22-P1 

4W9A1 

1911121577-G1 

7134724-P1 

19C303620-P1 

19C303620-P2 

C a r t r i d g e ,  magnetic c o n t r o l l e d .  Shure Bro the r s  
RIL32. 

Case,  mounting bu t ton  and n a r e p l a t e :  p l a s t i c .  
Shure Bro the r s  RP-31. 

Sh ie ld .  Shure Bro the r s  RP-36. 

HANDSET 
MODEL 41JL34A10 

C a r t r i d g e ,  t r a n s m i t t e r :  c o n t r o l l e d  magnetic. 
Shure Bro the r s  W-13. 

C a r t r i d g e ,  r e c e i v e r :  3 wa t t  ma* power. Shure 
Bro the r s  RP-41. 

Switch. Shure Bro the r s  RP-81. I 
Cable and p lug :  approx 5 f e e t .  Shure Bro the r s  
RP-47. 

Handle, t r a n s m i t t e r  c a p ,  r e c e i v e r  cap: phen,  
w a t h e r  proof .  Shure Bro the r s  RP-49. 

POWER CONTROL CABLE 
19C303828-(34 

- - - - - - - - - MISCELLME(US - - - - - - - - - 
Cable,  2-conductor: approx 1 0  f e e t ;  sim t o  Belden 
31713. 

Plug:  23 c o n t a c t s ;  sim t o  Cannon E l e c t r i c  
NK-L23-23C-3/4. I 

POWER CONTROL CABLE 
19C303828-65 

Cable,  2-conductor: approx 23 f e e t ;  sim t o  
Belden 7721. I 
Plug:  23 c o n t a c t s ;  sim t o  Cannon E l e c t r i c  
NK-L23-2303/4. I 

S Y M B O L  

S Y M B O L  

C1 
and 
C2 

P1 
and 
P2 

Ql 
and 
92 

81 
and 
R2 

R3 
and 
R4 

R5 

R6 

87 
and 
RE 

RT1 

T1 

T2 

C1 

81 

G-E PART NO 

19A115067-pl 

G-E PART 

19~1150a8-P 

4029840-31 

19A115622-P 

196115736-P 

19B209022-P 

198309022-P 

198209022-P 

3R78-P621J 

19C300048-P 

19B209355-1 

198209.354-1 

5496267-P1' 

i g ~ a o s o a a - I  

D E S C R I P T I O N  

POWER CABLE 
198205422-(31 

- - - - - - - - - YISCELLMEOUS - - - - - - - - - - 
Cable,  2 conductor:  approx 10 f e e t :  s im t o  
Belden 31713. 

19A115776-P2 Phenolic:  sim t o  Bussman Type HIU. I 1.16-P7 I C a r t r i d e ,  qu ick  blowing: 4 amps a t  2 l  v;  sim 
t o  L i t t l e f u s e  312004 o r  Bussman MTH-4. 

Plug: 3 s o c k e t s ;  sim t o  Cannon E l e c t r i c  
XLR-3-11C. 

POWER CABLE 
198205422-62 

- - - - - - - - - YISCELLANEalS - - - - - - - - - - 

Cable,  2-conductor: approx 23 f e e t ;  sim t o  
Belden 31713. 

Pheno l i c :  s im t o  Busman Type HItl. 

C a r t r i d g e ,  quick blowing: 4 amps a t  250 v;  s im 
t o  L i t t e l f u s e  312004 o r  Bussman KlW-4. 

Plug: 3 s o c k e t s ;  sim t o  Cannon E l e c t r i c  
XLR-3-11C. 

AC CEARGING CABLE 
5492570-G2 

- - - - - - - - - M I S C ~ A N r n S  - - - - - - - - - 
Capac i to r ,  m e t a l l i z e d  p l a s t i c :  4 pf f202, 
200 VDCW; sim to Sprague 118P4050254. 

Plug: s im t o  GE 4304-3. 

Cable,  2-conductor: appmx 87 inches ;  s im t o  
Birnbach 789. 

Plug:  5 socke t s :  sim t o  Cannon E l e c t r i c  
XLR-5-11C. 

POWER SUPPLY IZXTmSION CABLE 
198204289-61 

- - - - - - - - - MIsC-ms - - - - - - - - - 
Receptacle:  8 t e r m i n a l s ;  s i m  t o  HB J o n e s  
261-32-08-030. 

Plug: 8 t e r m i n a l s ;  s i m  t o  IiB J o n e s  
261-31-08-030. 

S leev ing ,  e l e c t r i c a l :  approx 7/16 inch  d i a .  

C1 

4034405-P3 

19A115067-P1 

191115776-32 

IR16-P7 

4034405-P3 

7489159-P16 

4034403-P1 

7160478-P1 

4034405-P5 

7473192-P19 

7473192-P26 

7162441-323 



STEP 1 - QUICK CHECKS 

SYMPTOM PROCEDURE 

A. NO OSCILLATOR OUTPUT, BULB RT1 
AT FULL BRIGHTNESS 

I LOW POWER OUT PUT 

B e f o r e  m a k i n g  a n y  o t h e r  c h e c k s ,  m e a s u r e  f o r  
a n d  3 2  v o l t s  w i t h  r e c h a r g e a b l e  b a t t e r y  s u p p l y  a n d  2 4  v o l t s  w i t h  d r y  b a t t e r y  s u p p l y  
on c o l l e c t o r  o f  Q l  i n  PA A s s e m b l y  a n d  o r a n g e  g l o w  a n  RT1. 

C h e c k  f o r  s h o r t  on 1 3 . 5 - v o l t  l i n e .  

C h e c k  f o r  d e f e c t i v e  r e g u l a t o r  t r a n s i s t o r  Q7. 

B .  NO OSCILLATOR OUTPUT, BULB RT1 
OUT 

C. NO OSCITLATOR OUTPUT, BULB RT1 
NORMA L  - 

C h e c k  a d j u s t m e n t  of  FLl/FL2-C1 and  -C2 ( R e f e r  
t o  T r a n s m i t t e r  A l i g n m e n t  P r o c e d u r e ) .  

C h e c k  b u l b  RT1 a n d  Z e n e r  d i o d e  CR1. 

C h e c k  t w o - f r e q u e n c y  s w i t c h .  

PA TRANSISTOR CHECKS 

NO MODULATION 

NO POWER OUTPUT. VERY LOW I f  r e a d i n g  a t  e m i t t e r  o f  Q5 ( 5 1 1 - 4 )  is v e r y  l o w ,  
READING ON ALIPL-1. RIULT-3 I a n d  r e a d i n g  s t  e m i t t e r  o f  94 ( 5 1 1 - 3 )  1s n o r m a l  

T o  d e t e r m i n e  i f  PA t r a n s i s t o r  is d e f e c t i v e :  

C h e c k  f o r  a p p r o x i m a t e l y  3 . 6  VDC a t  c o l l e c t o r  o f  
Q 9 .  I f  t h e  r e a d i n g  i s  e i t h e r  0 v o l t s  o r  1 0  
v o l t s ,  c h a n g e  a u d i o  t r a n s i s t o r s .  - 
C h e c k  c o n n e c t i o n  o f  m i c  s h i e l d e d  l e a d  t o  b o a r d .  

C h e c k  s e t t i n g  o f  MOD ADJ R15 ( R e f e r  t o  T r a n s -  

READING NORRlAL OR HIGH. 

1. C h e c k  v o l t a g e  a t  E3-2 o n  PA c a s t i n g .  I f  
power  s u p p l y  i s  n o t  d e f e c t i v e ,  t h e  v o l t a g e  
s h o u l d  b e  a p p r o x i m a t e l y  2 8  v o l t s .  I f  t h e  
v o l t a g e  i s  b e l o w  2 4  v o l t s ,  Q1 i s  d e f e c t i v e  
a n d  s h o u l d  b e  r e p l a c e d .  

m i t t e r  A l i g n m e n t  P r o c e d u r e ) .  

o r  h i g h ,  r e p l a c e  Q5.  

2 .  T u n e  C40  on  e x c i t e r  f o r  maximum r e a d i n g  a t  
3 1 1 - 5 .  R c a d i n g  s h o u l d  bc 0 . 2  v o l t s  ( m i n i -  
mum). I f  r e a d i n g  is l o w ,  c h e c k  t h e  e x c i t e r  
f o r  low d r i v e .  I f  r e a d i n g  i s  o k ,  r e t u n e  
C40 f o r  maximum p o w e r  a n d  p r o c e e d  t o  s t e p  3 .  

3 .  T u n e  C 6 ,  C 1 1 ,  C12 & C13 f o r  a  r e a d i n g  of  
a t  l e a s t  0 . 7  v o l t s  a t  tes t  m e t e r i n g  p o s i -  
t i o n  "F". I f  a  r e a d i n g  o f  0 . 7  v o l t s  c a n n o t  
b e  o b t a i n e d ,  t h e  PA t r a n s i s t o r  i s  d e f e c t i v e .  



BUFFER 
I 

TRIPLER 1 Q2 

I L 3  L 4  

-CHECK A U D I O  S T A G E S  -> 

PA TRANSISTOR REPLACEMENT CHECKS 

: e  PA t r a n s i s t o r  Q l :  

!n t h e  t w o  h e x  c a p  s c r e w s  a d j a c e n t  t o  t h e  PA t r a n s i s t o r  hold-down 

'e t h e  t r a n s i s t o r  hold-down n u t .  

- - 

6 7 . 7 - 7 0  M H z  
7 5 - 7 8 5 M H Z  + 

V- DC 

WITH THE TRANS- 
MITTER KEYED. 
READING AT COLLEC- 
TOR OF 0 9  SHOULD 
BE 

3.6 VDC 

EQUIPMENT REQUIRED 

HIGH IMPEDANCE AC-DC-VTVM 
AUDIO GENERATOR 
15,000  a RESISTOR (SHOWN BELOW) 

AC-VTVM I AC-VTVM 

ADJUST AUDIO GENERATOR FOR AN OUT- 
PUT OF 4 0 0  MILL IVOLTS AT l K H z  

d e r  o n e  t r a n s i s t o r  l e a d  a t  a  t i m e  w i t h  a  5 0 - w a t t  s o l d e r i n g  i r o n .  
s c r i b e  t o  h o l d  t h e  l e a d  away f r o m  t h e  p r i n t e d  c i r c u i t  b o a r d  u n t i l  

o l d e r  c o o l s .  

WITH THE TRANS- 
M I T T E R  KEYED, 
READING AT COLLEC- 
TOR OF 09 SHOULD 
BE APPROX 
4 VAC 

Out t h e  t r a n s i s t o r  a n d  r e m o v e  t h e  o l d  s o l d e r  f r o m  t h e  p r i n t e d  
g b o a r d .  

v - D c  

WITH THE TRANS- 
M I T T E R  KEYED, 
READING AT COLLEC- 
TOR OF 0 7  SHOULD 
BE APPROX 

0.45 V D C  

WITH THE TRANS- 
M I T T E R  KEYED, 
READING AT MOD 
ADJUST (R15)  SHOULD 
BE APPROX 
2.1 VAC 

t h e  new t r a n s i s t o r  l e a d s  ( i f  r e q u i r e d )  t o  a p p r o x i m a t e l y  3 / 8 - i n c h  
h s .  C u t  t h e  c o l l e c t o r  l e a d  a t  a  45'  a n g l e  f o r  f u t u r e  i d e n t i f i c a -  

The  l e t t e r  "C" on  t h e  t o p  of t h e  t r a n s i s t o r  i n d i c a t e s  t h e  
c t o r .  

V- DC 

WITH THE TRANS- 
MITTER KEYED, 
READING AT COLLEC- 
TOR OF 0 8  SHOULD 
BE APPROX 

0.45 VDC 

a  c o a t i n g  o f  s i l i c o n e  g r e a s e  a r o u n d  t h e  t r a n s i s t o r  m o u n t i n g  s u r -  
a n d  p l a c e  t h e  t r a n s i s t o r  i n  t h e  m o u n t i n g  h o l e .  A l i g n  t h e  l e a d s  

own i n  t h e  O u t l i n e  D i a g r a m .  Then  h o l d  t h e  body o f  t h e  t r a n s i s t o r  
e p l a c e  t h e  hold-down n u t  a n d  s p r i n g  w a s h e r ,  u s i n g  m o d e r a t e  t o r q u e  
0 1 2 - i n c h  pounds-maximum) . 

S T E P  

INJ FREQ 
11.27-1 1.67 M H z  ( 4 0 6 - 4 2 0  M H z )  
12.5- 13.05MHZ ( 4 5 0 - 4 7 0  M H z )  

MULT-I 
J l l - I 0  

3 -  CHECK T Y P I C A L  V O L T A G E S  
EQUIPMENT REQUIRED 

2 0 , 0 0 0  OHM-PER-VOLT DC METER WITH TRANSMITTER 

KEYED, READING AT 
J l l - I 0  (MULT-I)  
SHOULD BE APPROX 
0.18 V D C  

I V-DC 

KEYED, READING AT 
.I 11-3 (MULT-3  ) 



2ND DRIVER 
Q6 

I IST DOUBLER 
Q3 

2ND DOUBLER IST DRIVER 
Q4 Q5 

I TRIPLER 
PA DRIVE i F L 2  

C 2 I 
I @ I C I I  C l2  C13 

L 4  L 7  L 8  
I - 

/n 
- 

C 4 0  L 5  L 6  L 7  

- 1  T I ( 0 6  LOADING) . - I 

POWER AMP 
I 

KEYED. READING AT 
J l l - 2  ( M U L T - 2 )  
SHOULD BE APPROX 
0.16 V DC 

I 

r? BIAS ADJ 

0 1 F L  I 1 

I I 

V- DC 

WlTH TRANSMITTER 
KEYED. READING AT 
J I I - 3  ( M U L T - 3 1  
SHOULD BE APPROX 
0.40 VDC 

I S E T  R 3 5  FULLY 
COUNTERCLOCKWISE I 

I WlTH TRANSMITTER I 
KEYED READING AT 
J l l - 4  '(AMPL-4) 
SHOULD BE APPROX 
0.45 V DC 

I V-DC I 
WlTH TRANSMITTER 
KEYED. READING AT 
J 11-5 ( A M P L - 2  t - l  
SHOULD BE APPROX 
0.23 V DC 

PA D R I V E  
Jl l -14 4 

KEYED, READING AT 
J I I - 1 4  (PA D R I V E  ) 

SHOULD BE APPROX 

VARACTOR B l A S  
JII-11 

KEYED READING AT 
J11-11 (VARACTORI 
SHOULD BE APPROX 
0.65 V DC 

TROUBLESHOOTING PROCE 

4 0 6 - 4 7 0  MHz TRANSMITTER 
MODELS 4ET88A10 & 11 



. :;;rm;; ;;; -- - 

STEP 3- GAIN-PER-STAGE 
K- X  6 3  -- 

I ( - 4 D B )  - "0 T . ; 0 ; B 3 -  X I  READ1 NGS- 1 ( + 3 4 D B )  
1 

I IST MIXER 1 I H I IF  
i Q301 I I Q?  
I  I I 

-- 

SYMPTOM 

NO SUPPLY VOLTAGE 

Make r e s i s t a n c e  r e a d i n g  o f  1 2 - v o l t  s u p p l y .  
R e a d i n g  f r o m  5302 t o  ground ( w i t h  power 
s u p p l y  l e a d  d i s c o n n e c t e d )  s h o u l d  be 5.5K 
ohms w i t h  n e g a t i v e  m e t e r  p r o b e  t o  g r o u n d ,  o r  
4K ohms w i t h  p o s i t i v e  m e t e r  l e a d  t o  g r o u n d .  

PROCEDURE 

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  c h e c k  f u s e  i n  power s u p p l y .  
I f  f u s e  i s  b lown,  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 .  

E Q U I P M E N T  R E Q U I R E D :  

I .  R F  V O L T M E T E R  ( S I M I L A R  T O  BOONTON MODEL 9 1 - C A  
OR M I L L I V A C  T Y P E  M Y - l B  C .  

2 .  S I G N A L  ON R E C E I V E R  FREQUENCY ( B E L O W  S A T U R A T I O N )  
CORRECT FREQUENCY 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 .  

NO REGULATED 1 0  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  Q319 and r e g u l a t o r  c i r c u i t .  

PROCEDURE 

I .  A P P L Y  P R O B E  TO I N P U T  OF S T A G E  ( F O R  E X A M P L E ,  B A S E  
O F  R F  A M P ) .  P E A K  RESONANT C I R C U I T  OF S T A G E  B E I N G  
MEASURED AND T A K E  V O L T A G E  R E A D I N G  ( E l ) .  

2 .  MOVE PROBE T O  I N P U T  O F  F O L L O W I N G  S T A G E  I I S T . M I X E R % .  OSC/MULT 
R E P E A K  F I R S T  RESONANT C I R C U I T  T H E N  P E A K  C I R C U I T  
B E I N G  MEASURED AND T A K E  R E A D I N G  ( E 2 ) .  

Q 3 0 3  
LOW 2ND LIM READING 

BUFFER AMP 
Q305  

R e s i s t a n c e  r e a d i n g  of  1 0 - v o l t  s u p p l y  f r o m  
t h e  e m i t t e r  o f  Q319 t o  g r o u n d  s h o u l d  be  2K 
ohms. 

Check 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  5312-4 a s  shown i n  STEP 2A. 

4 CHECK R E S U L T S  W I T H  T Y P I C A L  G A I N S  SHOWN ON D I A G R A M  
BELOW 

5 U S E  PROCEDURE L I S T E D  A B O V E  TO F I N D  G A I N  OF EACH S T A G E  

3. CONVERT R E A D I N G S  ( B Y  S U B T R A C T I N G  E  FROM E  ON T H E  
DB S C A L E  OF  RF V O L T M E T E R ,  O R )  B Y  MLANS O F  ?HE 
F O L L O W I N G  F O R M U L A .  

E  

LOW OSCILLATOR READING 

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  of 
O s c i l l a t o r  Q303. 

AMP FACTOR $ 

I 
L 3 0 6  1 L 3 0 7  

I 
- 

Make SIMPLIFIED VTVM GAIN CHECKS f r o m  2nd 
Mixer  t h r o u g h  2nd L i m i t e r  s t a g e s  a s  shown i n  
STEP 2A. 

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 A l i g n m e n t  P r o c e d u r e ) .  

* NOTE REMOVE C R Y S T A L  OR SHORT OUT OSC B A S E  B E F O R E  
M E A S U R I N G  M I X E R  S T A G E S  TO E L I M I N A T E  I N J E C T I O N  . 
V O L T A G E  

L 3 0 8  = :; 
M U L T I P L I E R  

3  x 

1 I Check c r y s t a l  Y301 ( s u b s t i t u t i o n  method)  1 
S I G N A L  G E N E R A T O R  

STEP 2A- SIMPLIFIED V T V M  I N P U T  M A I N T A I N  D l s c R l M l N a r O R  A T  S E T T I N G  P 3 0 3  ZERO A T  

GAIN CHECKS 
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 

LOW RECEIVER SENSITIVITY 

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  RF 
Amp and 1st and  2nd  M i x e r s .  

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

E Q U I P M E N T  R E Q U I R E D :  

I .  V T V M - A C L K  

2 .  S I G N A L  GENERATOR ( M E A S U R E M E N T S  M 5 6 0  E Q U I V . )  

P R E L I M I N A R Y  S T E P S :  

R E A D I N G  

l a .  Check BIAS ADJ f o r  0 . 2 5  VDC a t  
5312-9 (STEP 2A) .  

LOW AUDIO 

I 
I .  SET VOLUME CONTROL F U L L Y  C L O C K W I S E .  

2. S E T  S Q U E L C H  CONTROL F U L L Y  C O U I 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  B E  P R O P E R L Y  A L I G N E D .  

Make SIMPLIFIED G A I N  CHECKS (STEP 2A).  

Check Audio  PA ( 6 7 0 1 )  o u t p u t  c u r r e n t  a t  
5312-9.  I f  r e a d i n g  i s  low-- 

Make SIMPLIFIED GAIN and WAVEFORM CHECKS 
(STEPS 2A and 2B) of A u d i o  and  S q u e l c h  s t a g e s  I 
Check 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 e r v i c e  S h e e t ) .  

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 
C h a n n e l  Guard  r e c e i v e r .  1 

IMPROPER SQUELCH OPERATION Make GAIN and  WAVEFORM CHECKS 
2B) o f  Audio  and  S q u e l c h  s t a g e s .  

DISCRIMINATOR IDLING TOO 
FAR OFF ZERO 

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  
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 e r v i c e  
S h e e t ) .  

S e e  i f  d i s c r i m i n a t o r  z e r o  is  i n  t h e  c e n t e r  of  
I F  b a n d p a s s .  



- 
[NAT 
ZER 

0 . 5  MS/DIV 2 MS/DIV 1500 H Z )  0.5  MS/DIV 

-AUDIO 8 SQUELCH WAVEFORMS COPE SETTING 

EQUIPMENT REQUIRED: 
I .  OSClLLOSCOPE NOISE WAVE FORM 

2. SIGNAL GENERATOR ( MEASUREMENTS 
M560 OR EQUIVALENT). 

( I  MILLIVOLT AT RECEIVER FREQ 
MODULATED BY I KHz WITH 
3.3 KHz DEVIATION I 



I I 1 AUDIO 8 I I 2ND LIM 3RD LIM DISC I I (2312 (2313 I NOISE AMP I I 
I 

L 3 2  1 L 3 2 2  

E C - 6 0 - A - D I S C O N N E C T  WHEN USING P 7 2 6  3 . 2  O H M  ON L S 7 0 1  EXTERNAL 

LOAD. 
E C - 6 6 - A -  DISCONNECT WIRES FROM TB701-9- 

2 9  AND CONNECT A 3 . 2  OHM 
RESISTOR ACROSS T B 7 0 1 - 9 - 2 9 .  

TROUBLESHOOTING PROCEDURE 

/ 
/ 

J 3 0 5  1 \ \  \\ / 
I 

\ 

406-470 MHz RECEIVER 
MODELS 4ER53A10.11.12 k 13 

STANDARD SlGNAl 

WHEN OPTIONAL 10-WATT 
AUDIO AMPLIFIER IS USED 

~ ~ ~ $ N $ - E 2 ~ T A I ; , ~ A ~ ~ N ~ ~ t . ~  
A 3 2 OHM RESISTOR 
ACROSS TB701-9-29. ADJUST 
VOLUME CONTROL FOR 10- 
WATT OUTPUT. ( 5  6 5  VAC) 
CAUTION DO NOT GROUND 
CIRCUIT OR TEST EOUIP- 
MENT DURING THIS TEST 

I 

DC 

DC 

I I I I I I I I 

STANDARD SIGNAL- ( I  
MILLIVOLT AT RCVR FREQ' 
MOWLATED BY I KHZWITH 
3 3KkKDEVIAT lONl  

0.50 VAC 

STANMRD SIGNAL 

0. I VAC 

STANDARD SIGNAL 

0.70 VAC 

STAND4RD SIGNAL 

0.06 VAC 

STANDARD SIGNAL 

l VAC 

STANDARD SIGNAL 

085 VAC 

NO SIGNAL 

0.8 VDC 

STANDARD SIGNAL 

1.2 V A C  

STANDARD SIGNAL 

0.7 VAC 

NO SIGNAL 

SET AUDIO SWITCH 
5701  T O  HI POSITION 

(NOT USED WITH EC- 
6 6 - A )  

0.25 VDC 
E X - 3 - A  0 2 5  VDC 
MULTMTR 0 2 5  VDC 

STANDARD SIGNAL 

13 V A C  

STANDARD SIGNAL 

AFTER CHECKING WAVEFDRMS 
ADJUST VOLUME CONTROL 
FOR RATED I WATT OUTPUT 
ACROSS 3 2 8 LOAD 

1.8 V A C  



QUICK CHECKS 

I MULTIVIBRATOR CIRCUIT 

I SYMPTOM 

POWER SUPPLY WON'T START 

PROCEDURE 

Check t h e  f o l l o w i n g :  

1 A .  F502 ( 5  amps) f u s e .  I f  f u s e  is blown-- i 
B. Check f o r  s h o r t  i n  w i r i n g  t o  5501-4 and 

5501-5 t o  g round .  

C. Check f o r  c o l l e c t o r - t o - e m i t t e r  s h o r t  i n  
Q501 and Q502. 

2. Check t h e  f o l l o w i n g  v o l t a g e s :  ~ 
A .  Supply  v o l t a g e  (12 VDC) by measur ing  

from P501 ( r e d  l e a d )  t o  ground ( b l a c k  
l e a d ) .  Do n o t  key  t r a n s m i t t e r .  

B. Measure c o l ' l e c t o r - t o - e m i t t e r  v o l t a g e  of 
t r a n s i s t o r s  w i t h  t r a n s m i t t e r  keyed .  
Readings  s h o u l d  b e  a p p r o x i m a t e l y  e q u a l  
t o  s u p p l y  v o l t a g e .  

3 .  Check s t a r t i n g  network R501 and DS1 f o r  
opens  o r  s h o r t s .  

4 .  Make c o n t i n u i t y  check of p r imary  and f e e d -  
back c i r c u i t s  ( s e e  Power Supply S e r v i c e  
S h e e t ) .  

5 .  Check f o r  s h o r t e d  t u r n s  o r  s h o r t s  between 
w i n d i n g s  of T501. To c h e c k ,  d i s c o n n e c t  a l l  
s e c o n d a r y  w i n d i n g s  of  T501 from t h e i r  l o a d s .  
Next ,  key  t h e  t r a n s m i t t e r .  I f  u n i t  s t a r t s ,  
go  t o  STEP 6 .  I f  u n i t  d o e s  n o t  s t a r t ,  T501 
is p r o b a b l y  d e f e c t i v e .  

Check f o r  e x c e s s i v e  load  i n  s e c o n d a r y .  I 
1 A .  Check f o r  s h o r t e d  c a p a c i t o r s  o r  d i o d e s .  1 

B. Check c o n n e c t i o n s  from 5501  t o  t r a n s -  
m i t t e r  board ( s e e  C o n t r o l  U n i t  S e r v i c e  
S h e e t )  . 

OUTPUT VOLTAGES BELOW 
NORMAL WITH SUPPLY 
VOLTAGE NORMAL 

7 .  Check f o r  e x c e s s i v e  l o a d .  

A .  Check f o r  s h o r t s  o r  o p e n s  i n  d i o d e s  
and c a p a c i t o r s  i n  s e c o n d a r y  of T501. 

B.  Normal  Load:  

( 1 )  ET-61-A, ET-62-A & ET-88-A -- Normal 
l o a d  on h i g h  B+ is a p p r o x i m a t e l y  
8 0 0  m i l l i a m p s  (TB4-2). Normal l o a d  
on low B+ Is a p p r o x i m a t e l y  300 
m i  l l i a m p s  (TB5-2). 

( 2 )  ET-77-A & ET-78-A -- Normal  l o a d  
o n  B+ is a p p r o x i m a t e l y  360 m i l l i -  
amps (TB5-2) .  

I C. Check c o n t i n u i t y  L502 and L503. 

I 

+ 

RED 

HIGH VOLTAGE (37 v )  MUCH LOWER 
THAN NORMAL, AND LOW VOLTAGE 
(24 V )  NEGATIVE WITH RESPECT 
TO GROUND. 

8. Check f o r  open ground t o  d i o d e  b r i d g e  
(TB6-3), and check ground c o n n e c t i o n s  t o  
TB6-3. 





NOTE -- 4EP47A10 and 4EP48A10 
I f  K502 c h a t t e r s  when t r a n s m i t t e r  is k e y e d ,  c h e c k  f o r  a  s h o r t  t o  g round  i n  o n e  
of  t h e  B+ c i r c u i t s .  

- 

SYMPTOM 

Power Supp ly  d o e s  n o t  s t a r t  

O u t p u t  v o l t a g e s  b e l o w  n o r m a l  
w i t h  i n p u t  s u p p l y  v o l t a g e  
normal  

High  v o l t a g e  (32  v )  much 
l o w e r  t h a n  n o r m a l ,  and  low 
v o l t a g e  (24  v )  n e g a t i v e  w i t h  
r e s p e c t  t o  g round  

O u t p u t  v o l t a g e s  be low normal  

O u t p u t  v o l t a g e s  above normal  

MULTIVIBRATOR CIRCUIT 

CHECK THE FOLLOWING: 
( C i r c l e d  number r e f e r s  t o  component l o c a t i o n  on d iag ram)  

A l l  f u s e s  @ 

Q501 and Q502 f o r  c o l l e c t o r - t o - e m i t t e r  s h o r t  @ 
I n p u t  v o l t  age  t o  power s u p p l y ,  5502-1-2 (5502-1-3 on  
4EP48A10) @ 

T r a n s i s t o r  c o l l e c t o r - t o - e m i t t e r  v o l t a g e .  R e a d i n g s  s h o u l d  
b e  a p p r o x i m a t e l y  e q u a l  t o  s u p p l y  v o l t a g e  @ 
R501/R510, R502, R503, and DS501 f o r  o p e n s  o r  s h o r t s  @ 

C o n t i n u i t y  o f  t r a n s f o r m e r  p r i m a r y  and s e c o n d a r i e s .  (See 
Power Supp ly  S e r v i c e  S h e e t )  @ 

T r a n s f o r m e r  f o r  s h o r t e d  t u r n s  o r  s h o r t s  be tween  w i n d i n g s  
( d i s c o n n e c t  l o a d s  f r o m  s e c o n d a r y  w i n d i n g s  b e f o r e  check-  
i n g )  @ 

- 

Turn  u n i t  ON, i f  u n i t  d o e s  n o t  s t a r t ,  t r a n s f o r m e r  is 
p r o b a b l y  d e f e c t i v e  @ 

I f  u n i t  s t a r t s ,  c h e c k  t h e  f o l l o w i n g :  

E x c e s s i v e  l o a d  i n  s e c o n d a r y  

S h o r t e d  c a p a c i t o r s  o r  d i o d e s  i n  s e c o n d a r y  o f  t r a n s f o r m e r  @ 

C o n n e c t i o n s  f r o m  5502  t o  t r a n s f o r m e r  b o a r d  ( s e e  S e r v i c e  
S h e e t )  @ 

.- 

S h o r t s  o r  o p e n s  i n  d i o d e s  and c a p a c i t o r s  i n  t r a n s f o r m e r  
s e c o n d a r y  @) 

Normal h i g h  B+ l o a d :  (ET-61-A, ET-62-A and 
4EP47A10-11 - 3 2  v o l t s  @ 1 amp a t  5501-2 
4EP48A10 - 3 2  v o l t s  @ 8 0 0  mA a t  5501-2 

Normal low B+ l o a d :  (ET-61-A, ET-62-A and ET-88-A) 
4EP47A10-11 - 24  v o l t s  @ 0 . 5  amp a t  5501-1 
4EP48A10 - 24  v o l t s  P 3 3 0  mA a t  5501-1 8 

Normal B+ l o a d  (ET-77-A and ET-78-A) 
4EP47A10-11 & 
4EP48A10 24 v o l t s  @ 3 6 0  mA a t  5501-1@ 

C o n t i n u i t y  o f  K503 w i n d i n g  and L503 @ 
TB9-3 f o r  open g round  t o  d i o d e  b  i d g e  and o t h e r  w i r e s  
c o n n e c t e d  t o  g round  a t  TB9-3 

DS501/R503 f o r  o p e n  c i r c u i t  @ 

Q503 f o r  o p e n  c o l l e c t o r - e m i t t e r  c i r c u i t  @$ 
CR501/CR515 and CR516 f o r  s h o r t s  @ 
CR502 and CR503 f o r  o p e n  @ 
DS501/R503 f o r  s h o r t s  @ 

Q503 f o r  c o l l e c t o r - e m i t t e r  s h o r t  @ 
CR501/CR515 and CR516 f o r  open $3 
CR502 and CR503 f o r  o p e n  and s h o r t  

R506 and R508 f o r  open  and s h o r t  @ 
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