
TRANSMITTER- RECEIVER POWER SUPPLY MODEL 4EP38Al l  
& LINE AMPLIFIER MODELS 4EA24A10,ll 

SPECIFICATIONS " 
MODEL NUMBER: 

- 
DIMENSIONS (W x H): 

INPUT : 

OUTPUT : 
132-174 MHz 

30 WATTS 

25-50 k[Hz 
& 66-88 MHz 
35/30 WATTS 

B i a s  -45 V @ 10 mA 

Low B+ 300 V @ 55 mA 

High B+ 450 V @ 160 mA 

Regula ted  -20 V @ 80 aA 

Regula ted  10 V @ 100 mA 

Regula ted  12.6 V @ 3 amps 

FUSES : 

D m Y  CYCLE: 

-45 v @ 1 0  mA 

300 V @ 52 rrrA 

450 V 8 150 mA 

-20 V @ 60 mA 

10 v 8 100 mA 

12.6 V @ 3 amps 

117 VAC f20%, 50160 Hz, 2 . 4  amps 

406-470 MHz 132-174 MHz 25-50 MHz 
3 5  WATTS 90 WATTS 100 WATTS 

-45 v @ 10 mA -45 v @ 1 0  mA -45 v @ 10 RIA 

12.6 V @ 3 amps 112.6 V @ 3 amps112.6 V 9 3 amps1 

406-470 MHz 
70 WATTS 

-45 v @ 10 mA 

12.6 V @ 3 amps 

F501 - 5 amps, 125  v o l t s  

F502 - 1 / 2  amp, 250 v o l t s  

F503 - 3/4  amp, 250 v o l t s  

F504 - 3 amps, 250 v o l t s  

Continuous 

AbiBIENT TEMPERATURE 
RANGE -30°C (-22°F) to +60°C (+140°F) 

METERING : 

MODEL NUadBER: 

INPUT POWER: 

4EA24A10,II 

30 m i l l i a m p e r e s  8 +10 VDC 

OUTPUT IMPEDANCE: 600 ohms 

AUDIO FREQUENCY 
CHARACrERISTICS: 

4EA24A10 Within + 1  dB t o  -3 dB o f  a 
6-dB/octave de-emphasis from 
300 t o  3000 Hz. 

A l l  v o l t a g e s  measured a t  t e r -  
minal  s t r i p s  on w i r i n g  s i d e  of 
power s u p p l y  board w i t h  a 
20,000 ohm-per-volt m u l t i m e t e r .  

Within +1 dB t o  -8 dB of a 
6-dB/octave de-emphasis from 
300 t o  3000 Hz. 

1 DISTORTION: hss  t h a n  5'1. 

':'These specifications are intended primarily for the use of the service Refer to the appropriate Specification Sheet far the complete specification 

G E N E R A L  @ E L E C T R I C  
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DESCRIPTION 

POWER SUPPLY 

T h e  G e n e r a l  E l e c t r i c  T r a n s i s t o r i z e d  
P o w e r  S u p p l y  Model  4 E P 3 8 A l l  is a  c o m b i n e d  
t r a n s m i t t e r  a n d  r e c e i v e r  p o w e r  s u p p l y  f o r  
MASTR P r o g r e s s  L i n e  B a s e  S t a t i o n s .  T h e  
p o w e r  s u p p l y  p r o v i d e s :  

8 H i g h  B - p l u s  f o r  t r a n s m i t t e r  PA 

8 Low B - p l u s  f o r  t h e  t r a n s m i t t e r  m u l t i -  
p l i e r  s t a g e s  

8 - 4 5  v o l t s  b i a s  f o r  t h e  t r a n s m i t t e r  
p o w e r  a m p l i f i e r  

R e g u l a t e d  - 2 0  v o l t s  f o r  t h e  t r a n s m i t t e r  
e x c i t e r  b o a r d  

8 R e g u l a t e d  1 2 . 6  v o l t s  f o r  h e a t e r s ,  
r e c e i v e r  a u d i o ,  r e l a y s  a n d  l a m p s  

8 R e g u l a t e d  1 0  v o l t s  f o r  t h e  t r a n s m i t t e r  
C h a n n e l  G u a r d  a n d  r e c e i v e r  RF s t a g e s  

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  u n i t s  a r e  
m o u n t e d  o n  t h e  f r o n t  s i d e  o f  t h e  P o w e r  
S u p p l y  P a n e l .  P o w e r  s u p p l y  o u t p u t  v o l t a g e s  
a r e  c o n n e c t e d  t o  t h e  t r a n s m i t t e r  a n d  re- 
c e i v e r  t h r o u g h  p o w e r  c a b l e  p l u g s  P 1 0 3  a n d  
P 4 4 3  r e s p e c t i v e l y .  

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

LINE AMPLIFIER 

L i n e  A m p l i f i e r  M o d e l s  4EA24A10 a n d  -11 
a r e  u s e d  i n  MASTR L o c a l / R e m o t e  a n d  Remote  
C o n t r o l  s t a t i o n  a p p l i c a t i o n s  f o r  m a t c h i n g  
t h e  r e c e i v e r  o u t p u t  t o  a  600-ohm t e l e p h o n e  
p a i r .  

T h e  l i n e  a m p l i f i e r  p r o v i d e s  t h e  re- 
q u i r e d  d e - e m p h a s i s ,  a n d  a m p l i f i e s  t h e  a u d i o  
t o  d r i v e  t h e  t e l e p h o n e  p a i r .  T h e  l i n e  
a m p l i f i e r  a l s o  c o n t a i n s  a  s q u e l c h  c i r c u i t  
t o  e l i m i n a t e  n o i s e  f e e d - t h r o u g h  t o  t h e  
t e l e p h o n e  p a i r  w h i l e  t h e  r e c e i v e r  i s  s q u e l c h -  
e d .  T h e  a m p l i f i e r  a s s e m b l y  i s  m o u n t e d  o n  
t h e  b a c k  o f  t h e  p o w e r  s u p p l y  o v e r  t h e  VOLUME 
a n d  SQUELCH c o n t r o l s .  

CIRCUIT ANALYSIS 

POWER SUPPLY 

When t h e  p o w e r  s u p p l y  ON-OFF s w i t c h  
S 5 0 1  is t u r n e d  o n ,  1 1 7  v o l t s  AC a t  5 0 1 6 0  Hz 
f r o m  TB502-14 a n d  -15 is  a p p l i e d  a c r o s s  t h e  

POWER TRANSFORMER HIGH & LOW VOLTAGE TAP CHART 

S e c o n d a r i e s  f o r  t h e  h i g h  v o l t a g e  a n d  l o w  v o l t a g e  s u p p l i e s  a r e  t a p p e d  a n d  a r e  c o n n e c t e d  
a c c o r d i n g  t o  t h e  h i g h  v o l t a g e  B - p l u s  r e q u i r e d  b y  t h e  t r a n s m i t t e r  a s  shown i n  t h e  c h a r t  
b e l o w .  

TB7-2 t o  -3 

2 5 - 8 8  MHz. 3 0  W a t t s  TB8-3 t o  -5 4 5 0  v o l t s  1 

~ - - -  

TRANSMITTER RATING 

1 3 2 - 1 7 4  MHz. 3 0  W a t t s  

1 25-50  MHz, 1 0 0  W a t t s  I 
1 3 2 - 1 7 4  MHz, 9 0  W a t t s  

I 6 6 5  v o l t s  

POWER TRANSFORMER 
SECONDARY TAPS 

TB8-3 t o  -5 

1 4 0 6 - 4 7 0  MHz, 7 0  W a t t s  I 

I 

READING AT HIGH B+ 
OUTPUT TERMINAL TB1-4 

4 5 0  v o l t s  

TB7-2 t o  -3 

TB8-4 t o  -5 
TB7-4 t o  -3  

TB8-4 t o  -5 I 665 v o l t s  
TB7-4 t o  -3 

685 v o l t s  

132-174 MHz a n d  
450-MHz l i m i t e d  
1 2 0 - W a t t  i n p u t  

4 5 0  MHz l i m i t e d  
6 0 - W a t t  i n p u t  

2 5 0 / 3 3 0 - W a t t  
E x c i t e r  

TB7-4 t o  -3 
I n t e r c h a n g e  w h i t e  w i r e  a t  TB8-3 
a n d  g r e e n  w i r e  a t  H4 ( A 5 0 1 )  

TB7-2 t o  -3 
Remove F502 

TB7-4 t o  -3 
Remove F 5 0 2  

4 8 0  v o l t s  

3 0 0  v o l t s  

3 0 0  v o l t s  
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R521 HIGH Bt 

4 
TO LOW VOLTAGE SUPPLY 

I I 

F i g u r e  1 - H i g h  V o l t a g e  S u p p l y  C i r c u i t  

p r i m a r y  ( b l a c k  l e a d s )  o f  p o w e r  t r a n s f o r m e r  
T 5 0 1 .  F u s e  F 5 0 1  is  i n  ser ies  w i t h  s w i t c h  
S 5 0 1  a n d  TB502-14 t o  p r o t e c t  t h e  p o w e r  
s u p p l y  f r o m  o v e r l o a d .  

T h e  p o w e r  t r a n s f o r m e r  s e c o n d a r y  c o n -  
sists o f  f o u r  w i n d i n g s  ( t w o  w i t h  a d j u s t a b l e  
t a p s )  t o  p r o v i d e  AC f o r  t h e  h i g h  a n d  l o w  
B - p l u s  s u p p l i e s ,  b i a s  a n d  r e g u l a t e d  s u p p l i e s .  

HIGH VOLTAGE SUPPLY (450-650  VOLTS) 

T h e  AC v o l t a g e  d e v e l o p e d  a c r o s s  t h e  
h i g h  v o l t a g e  s e c o n d a r y  w i n d i n g  ( g r e e n - w h i t e ,  
w h i t e  a n d  g r e e n  w i r e s )  is r e c t i f i e d  b y  t h e  
b r i d g e  c i r c u i t  s i l i c o n  r e c t i f i e r s  CR501,  
CR502,  CR503 a n d  CR504. T h e  r e c t i f i e d  
v o l t a g e  is f i l t e r e d  b y  t h e  p i - f i l t e r  c h o k e  
L 5 0 1 ,  c a p a c i t o r s  C 5 0 1 ,  C 5 0 2 ,  C 5 0 3  a n d  C504 .  

L502 

LOW 8+ 

T501 

F 5 0 3  

- - 

F i g u r e  2  - Low V o l t a g e  S u p p l y  
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F i g u r e  3 - - 4 5  V o l t  B i a s  S u p p l y  
\ 

T h e  3 0 0  v o l t s  B - p l u s  f r o m  t h e  l o w  B - p l u s  
s u p p l y  is " s t a c k e d "  w i t h  t h e  150-  o r  3 5 0 - v o l t  
h i g h  B - p l u s  s u p p l y  ( d e p e n d i n g  o n  t a p  s e t t i n g )  
t o  p r o v i d e  t h e  450-  o r  6 5 0 - v o l t  o u t p u t  o f  
t h e  h i g h  v o l t a g e  s u p p l y .  

3 0 0  v o l t s  f r o m  t h e  l o w  v o l t a g e  s u p p l y  
is  c o n n e c t e d  i n t o  t h e  h i g h  v o l t a g e  b r i d g e  
r e c t i f i e r  c i r c u i t  a t  H1 t h r o u g h  resistor  
R501 .  

S i l i c o n  r e c t i f i e r  CR519 is a  p r o t e c t i v e  
d e v i c e  f o r  t h e  e l e c t r o l y t i c  f i l t e r  c a p a c i -  
t o r s .  I f  f u s e  F 5 0 2  s h o u l d  b l o w ,  r e v e r s e  
v o l t a g e  a c r o s s  C501-C504 w i l l  b e  s h o r t e d  b y  
CR519 ,  t h e r e b y  p r e v e n t i n g  d a m a g e  t o  t h e  
c a p a c i t o r s .  R e s i s t o r s  R502 a n d  R520 a r e  
b l e e d e r  r e s i s t o r s .  

LOW VOLTAGE SUPPLY ( 3 0 0  VOLTS) 

REGULATED - 2 0  VOLT SUPPLY ( F i g .  4 )  

T h e  - 4 5  v o l t s  u n r e g u l a t e d  is a l s o  
t a k e n  o f f  a t  t h e  m i n u s  s i d e  o f  f i l t e r  c a p a c -  
i t o r  C507  a n d  c o n n e c t s  t o  t h e  n o r m a l l y  o p e n  
c o n t a c t  6R on  r e l a y  K501. When t h e  t r a n s -  
mi t t e r  is k e y e d ,  K501 e n e r g i z e s  a n d  c o n t a c t s  
6R a n d  7R c l o s e ,  f e e d i n g  t h e  - 4 5  v o l t s  i n t o  
r e g u l a t o r  c i r c u i t  A504.  V o l t a g e  d r o p p i n g  
resistor  R1 p r o v i d e s  t h e  n e g a t i v e  b i a s  t o  
t u r n  o n  Q501.  Z e n e r  d i o d e  VR1 p r o v i d e s  
r e f e r e n c e  f o r  t h e  r e g u l a t o r .  

When t h e  o u t p u t  v o l t a g e  a t t e m p t s  t o  g o  
m o r e  n e g a t i v e ,  t h e  v o l t a g e  a t  t h e  b a s e  o f  
Q1 a l s o  g o e s  m o r e  n e g a t i v e .  T h i s  c a u s e s  a  
c h a n g e  i n  t h e  b a s e - e m i t t e r  b i a s  o n  Q1,  m a k 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 .  When Q1 c o n -  
d u c t s ,  t h e r e  is less  b a s e  b i a s  o n  Q 5 0 1 ,  a n d  
less  b a s e  c u r r e n t  f l o w .  W i t h  less b a s e  
c u r r e n t  f l o w ,  t h e  v o l t a g e  d r o p  a c r o s s  Q 5 0 1  
is l a r g e r ;  a n d  t h e  o u t p u t  v o l t a g e  t e n d s  t o  
r e m a i n  c o n s t a n t .  T 5 0 1  r e d ,  r e d - w h i t e ,  a n d  o r a n g e  s e c o n -  

d a r y  w i n d i n g s  p r o v i d e  t h e  3 0 0 - v o l t  AC v o l t -  
a g e  w h i c h  is r e c t i f i e d  b y  t h e  b r i d g e  c i r c u i t  
o f  s i l i c o n  r e c t i f i e r s  CR505,  CR506,  CR507 
a n d  CR508.  T h e  r e c t i f i e d  o u t p u t  v o l t a g e  is 
f i l t e r e d  b y  p i - f  i l t e r  c o n s i s t i n g  o f  c h o k e  
L 5 0 2 ,  c a p a c i t o r s  C 5 0 5  a n d  C 5 0 6 .  T h e  o u t p u t  
is i n  se r ies  w i t h  t h e  h i g h  B - p l u s  c i r c u i t  
t o  p r o v i d e  " s t a c k i n g "  f o r  t h e  h i g h  v o l t a g e  
c i r c u i t .  S i l i c o n  r e c t i f i e r  CR520 is  u s e d  
a s  a  p r o t e c t i v e  d e v i c e  f o r  t h e  e l e c t r o l y t i c  
f i l t e r  c a p a c i t o r s .  I f  f u s e  F 5 0 3  s h o u l d  
b l o w ,  r e v e r s e  v o l t a g e  a c r o s s  C 5 0 5  a n d  C506  
w i l l  b e  s h o r t e d  by  CR520 ,  t h e r e b y  p r e v e n t i n g  
d a m a g e  t o  t h e  c a p a c i t o r s  ( s e e  F i g u r e  2 ) .  

- 4 5  VOLT BIAS SUPPLY ( F i g .  3 )  

T h e  AC d e v e l o p e d  a c r o s s  t h e  t w o  b l u e  
w i r e s  ( w i t h  c e n t e r  t a p  t o  g r o u n d )  o f  t h e  
T 5 0 1  s e c o n d a r y  i s  r e c t i f i e d  by f u l l - w a v e  
s i l i c o n  r e c t i f i e r s  CR509 a n d  CR510.  T h e  
r e c t i f i e d  v o l t a g e  is f i l t e r e d  b y  p i - f i l t e r  
c h o k e  L 5 0 3  a n d  c a p a c i t o r s  C 5 0 7  a n d  C 5 0 8  
t o  s u p p l y  a  n e g a t i v e  4 5 - v o l t  b i a s .  F i g u r e  4  - R e g u l a t e d  - 2 0  V o l t  S u p p l y  
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When t h e  o u t p u t  v o l t a g e  s t a r t s  t o  go 
l e s s  n e g a t i v e ,  t h e  fo rward  b i a s  on Q1 de- 
c r e a s e s ;  Ql c o n d u c t s  l e s s  and r e d u c e s  t h e  
v o l t a g e  d r o p  a c r o s s  R 1  s o  t h a t  t h e  fo rward  
b i a s  on 6 5 0 1  is increamed and t h e  o u t p u t  
v o l t a g e  remains  c o n s t a n t .  

C a p a c i t o r  C512 p r e v e n t s  h igh  f r e q u e n c y  
o s c i l l a t i o n  and a l s o  h e l p s  t o  f i l t e r  t h e  
i n p u t  v o l t a g e .  R2 p r o v i d e s  v o l t a g e  t o  
o p e r a t e  t h e  Zener@ d i o d e  V R 1 .  R3 and R4 
form a v o l t a g e  d i v i d e r  t h a t  can be  v a r i e d  
by p o t e n t i o m e t e r  R3 t o  a d j u s t  t h e  b a s e  v o l t -  
age  of Q1 and t h u s  a d j u s t  t h e  o u t p u t  t o  
e x a c t l y  2 0  v o l t s .  T h i s  o u t p u t  is measured 
a t  j a c k s  J1 and 52 on t h e  r e g u l a t o r  board .  
The v o l t a g e  is r e g u l a t e d  t o  -20 v o l t s  f 5 % .  

REGULATED 12.6-VOLT SUPPLY ( F i g .  5 )  

The AC deve loped  a c r o s s  t h e  two brown 
s e c o n d a r y  w i r e s  of T501 is r e c t i f i e d  by a  
fu l l -wave  r e c t i f i e r  c i r c u i t ,  CR515 and 
CR516. The o u t p u t  is t a k e n  o f f  a t  t h e  
c e n t e r  t a p  of T501 and is f i l t e r e d  by choke 
i n p u t  f i l t e r  L504 and c a p a c i t o r s  C509 and 
C510. The o u t p u t  of t h e  f i l t e r  c i r c u i t  is 
a p p l i e d  t h r o u g h  v o l t a g e  d r o p p i n g  r e s i s t o r s  
R522 and R523 t o  t h e  e m i t t e r s  of Q502 and 
Q505. When t h e  o u t p u t  of Q502 and 6505 t r i e s  
t o  r i s e ,  t h e  base  of Q3 is  made more p o s i t i v e .  
T h i s  i n c r e a s e s  t h e  c u r r e n t  f l o w  t h r o u g h  R2 
and R7, d e c r e a s i n g  t h e  p o s i t i v e  v o l t a g e  a t  
t h e  b a s e  of t h e  d r i v e r  t r a n s i s t o r  (Q504) .  
Q504 w i l l  t h e n  conduct  more h e a v i l y ,  c a u s i n g  
a  g r e a t e r  v o l t a g e  d r o p  a c r o s s  R508. The 
b a s e s  of Q502 and Q505 w i l l  become more 
p o s i t i v e ,  t h u s  t e n d i n g  t o  c u t  o f f  Q502 and 
Q505 t h e r e b y  k e e p i n g  t h e  v o l t a g e  a t  t h e  
o u t p u t  t e r m i n a l  a t  t h e  r e g u l a t e d  v o l t a g e  
l e v e l .  R522 and R523 e q u a l i z e  c u r r e n t  
t h r o u g h  Q502 and Q505. 

When t h e  o u t p u t  of Q502 and Q505 t r i e s  
t o  d r o p ,  Q 3  w i l l  conduc t  l e s s ;  t h i s  d e c r e a s -  
e s  t h e  fo rward  b i a s  on Q504 t o  r e d u c e  t h e  
v o l t a g e  d r o p  a c r o s s  R508. T h i s  w i l l  c a u s e  
Q502 and Q505 t o  conduc t  more h e a v i l y  and 
ho ld  t h e  o u t p u t  v o l t a g e  c o n s t a n t .  Zener  
d i o d e  V R 1  p r o v i d e s  a  v o l t a g e  r e f e r e n c e  f o r  
t h e  r e g u l a t o r  Q3. 

The o u t p u t  is set by p o t e n t i o m e t e r  R6 
t o  p roduce  a  12 - 6 - v o l t ,  +5% r e a d i n g .  The 
o u t p u t  i s  measured a t  J1 and 52 on t h e  
r e g u l a t o r  board .  

REGULATED +lo-VOLT SUPPLY ( F i g .  6 )  

The i n p u t  v o l t a g e  t o  t h e  1 0 - v o l t  r eg-  
u l a t o r  board  A502 is  t a k e n  from t h e  12.6- 
v o l t  r e g u l a t e d  s u p p l y .  

When t h e  s u p p l y  v o l t a g e  ( o r  o u t p u t )  
s t a r t s  t o  i n c r e a s e ,  t h e  v o l t a g e  a t  t h e  base  
of Q5 a l s o  i n c r e a s e s .  A s  t h e  e m i t t e r  v o l t -  
a g e  of Q5  is k e p t  c o n s t a n t  by z e n e r  d i o d e  
VR4, t h e  e m i t t e r - b a s e  v o l t a g e  i n c r e a s e s .  
T h i s  c a u s e s  Q5 t o  conduc t  more which means 
l e s s  b a s e  c u r r e n t  f o r  Q503. The v o l t a g e  
d r o p  a c r o s s  Q503 becomes l a r g e r  and t h e  out-  

p u t  remains  c o n s t a n t .  

When t h e  i n p u t  v o l t a g e  s t a r t s  t o  d r o p ,  
t h e  o u t p u t  v o l t a g e  a l s o  t e n d s  t o  d r o p  and Q5 
w i l l  conduc t  l e s s .  T h i s  i n c r e a s e s  t h e  
fo rward  b i a s  on 6503 and r e d u c e s  t h e  v o l t -  
a g e  d r o p  a c r o s s  Q503 t o  keep t h e  o u t p u t  
c o n s t a n t .  

Diode CR3 p r o v i d e s  r e v e r s e  p o l a r i t y  
p r o t e c t i o n  f o r  t h e  r e g u l a t o r .  P o t e n t i o m e t e r  
R 1 1  is used t o  s e t  t h e  e m i t t e r - b a s e  v o l t a g e  
of Q5 f o r  t h e  d e s i r e d  10-vo l t  L-5% o u t p u t .  
R8 and R10 l i m i t  maximum c u r r e n t  th rough  Q5. 
R9 p r o v i d e s  b i a s  c u r r e n t  f o r  z e n e r  d i o d e  VR4, 
and lamp DS1 p r o v i d e s  b i a s  f o r  Q503. C4 
and C5 p r e v e n t  h igh  f r e q u e n c y  o s c i l l a t i o n .  
The o u t p u t  v o l t a g e  is mete red  a t  TB501-7 
and -12 (GND) . 

RECEIVER MUTING 

T r a n s i s t o r  Q506 o p e r a t e s  a s  a  s w i t c h  
f o r  t h e  r e c e i v e r  muting +10 v o l t s .  A con- 
t i n u o u s  +10 v o l t s  is a p p l i e d  t o  t h e  c o l l e c -  
t o r  of 6506. When t h e  t r a n s m i t t e r  is  un- 
keyed,  +12.6 v o l t s  is a p p l i e d  t o  t h e  base  
of t h e  t r a n s i s t o r ,  c a u s i n g  it t o  conduc t .  
When c o n d u c t i n g ,  t h e  +10 v o l t s  a t  t h e  e m i t t e r  
of  6506 is coupled  th rough  P443-2 t o  t h e  base  
of r e c e i v e r  DC a m p l i f i e r  Q9,  t u r n i n g  i t  on.  
When Q9 c o n d u c t s ,  DC a m p l i f i e r  Q10 i s  t u r n e d  
o f f ,  and t h e  r e c e i v e r  o p e r a t e s  normal ly .  

Keying t h e  t r a n s m i t t e r  grounds t h e  base  
of 6506, t u r n i n g  i t  o f f .  T h i s  removes t h e  
+10 v o l t s  t o  r e c e i v e r  DC a m p l i f i e r ,  t u r n i n g  
i t  o f f .  T u r n i n g  o f f  Q9 c a u s e s  Q10 t o  t u r n  
o n ,  which t u r n s  o f f  t h e  r e c e i v e r  a u d i o  
a m p l i f i e r s  and mutes t h e  r e c e i v e r .  

VOLTAGE SUPPLY RELAY (K501) 

When t h e  t r a n s m i t t e r  is keyed ,  K501 
becomes e n e r g i z e d  and t h e  f o l l o w i n g  con- 
n e c t i o n s  a r e  made: 

High v o l t a g e  s u p p l y  s t a c k e d  on low v o l t -  
age  s u p p l y  

a Low v o l t a g e  to t r a n s m i t t e r  

a I n p u t  t o  20-vo l t  r e g u l a t o r  

a 12 .6  v o l t s  is a p p l i e d  t o  TB501-15 t o  
l i g h t  t h e  r e d  t r a n s m i t t e r  p i l o t  lamp 
( a l s o  mutes  a d d i t i o n a l  r e c e i v e r s  i f  
u s e d )  

a S t a r t s  blower  

ANTENNA RELAY (K502) 

I n  t h e  normal ly  c l o s e d  p o s i t i o n ,  an tenna  
r e l a y  K502 c o n n e c t s  t h e  r e c e i v e r  t o  t h e  
an tenna  sys tem.  The r e l a y  becomes e n e r g i z e d  
when t h e  t r a n s m i t t e r  is keyed,  t h e r e b y  
open ing  t h e  r e c e i v e r  an tenna  c i r c u i t  and 
c o n n e c t i n g  t h e  t r a n s m i t t e r  i n t o  t h e  an tenna  
s y s t e m .  
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F i g u r e  5  - R e g u l a t e d  1 2 . 6 - V o l t  S u p p l y  

R522 

CR5I5 
I R 

FILAMENTS - RECEIVER AUDIO 

A + 9 - v o l t  d r o p  a c r o s s  R517 p r o v i d e s  + 1  v o l t  
w i t h  r e s p e c t  t o  g r o u n d  a t  t h e  c a t h o d e  o f  
CR518 w h i c h  r e v e r s e  b i a s e s  t h e  d i o d e .  T h e  
m i k e  is t h e n  l o a d e d  o n l y  by  t h e  t r a n s m i t t e r  
a n d  R518  ( b o t h  a r e  r e l a t i v e l y  h i g h  i m p e d -  
a n c e s ) .  

- - 
F 5 0 4  

+ 
- 

c 5 o s  7.7 

BR , I- - 

T h e  c o n t r o l  u n i t  a t t a c h e d  t o  TB502-12 
a n d  -13 s u p p l i e s  + 1 0  v o l t s  (when k e y e d )  
w h i c h  is d i v i d e d  by  v o l t a g e  d i v i d e r  R 5 1 5  
a n d  R516 p r o d u c i n g  4 . 5  v o l t s  o n  t h e  a n o d e  
o f  t h e  d i o d e ,  f o r w a r d  b i a s i n g  t h e  d i o d e  a n d  
t h u s  a l l o w i n g  t h e  a u d i o  f r o m  t h e  c o n t r o l  
u n i t  t o  m o d u l a t e  t h e  t r a n s m i t t e r .  

---- 
A503 

t 1 2 . 6 V  

O - 
R6 

I - I7506 V R 2  

-- 
- 

C 5 1 3 ,  R515  a n d  R516 a r e  a l s o  u s e d  t o  
e q u a l i z e  t h e  h i g h  f r e q u e n c y  r e s p o n s e  when 
t h e  c o n t r o l  p a n e l  is  t h e  a u d i o  s o u r c e .  

GROUND - - - 

LINE AMPLIFIER 

2 L i n e  A m p l i f i e r  Mode l  4EA24A10 is  u s e d  
i n  s t a t i o n s  w i t h o u t  C h a n n e l  G u a r d ,  a n d  

F i g u r e  6  - R e g u l a t e d  + l o - V o l t  S u p p l y  

J a c k  5 5 0 3  is c o n n e c t e d  t o  t h e  common 
l e a d  o f  K502 a n d  is m o u n t e d  i n t o  t h e  l e f t  
h o l e  i n  t h e  a n t e n n a  m o u n t i n g  b r a c k e t .  T h e  
i n c o m i n g  a n t e n n a  t r a n s m i s s i o n  l i n e  p l u g s  
i n t o  5 5 0 3 .  T h e  r e c e i v e r  a n t e n n a  c a b l e  f r o m  
K502 p l u g s  i n t o  5 4 4 1  o n  t h e  r e c e i v e r  a n d  
t r a n s m i t t e r  a n t e n n a  l e a d  f r o m  K502 p l u g s  i n t o  
5 1 0 3  o n  t h e  t r a n s m i t t e r .  

MICROPHONE INPUT CIRCUIT 

M o d e l  4EA24Al l  is u s e d  i n  s t a t i o n s  w i t h  
C h a n n e l  G u a r d .  A l l  c o n n e c t i o n s  t o  t h e  amp- 
l i f i e r  b o a r d  a r e  made a t  TB1501 .  T h e  LINE 
LEVEL ADJUST p o t e n t i o m e t e r  ~ 1 5 0 1  is  m o u n t e d  
o n  t h e  p o w e r  s u p p l y  c h a s s i s  a d j a c e n t  t o  t h e  
VOLUME a n d  SQUELCH c o n t r o l s .  S u p p l y  v o l t a g e  
is  p r o v i d e d  by  t h e  p o w e r  s u p p l y  1 0 - v o l t  
r e g u l a t o r .  R e c e i v e r  a u d i o  a p p l i e d  t o  t h e  
l i n e  a m p l i f i e r  i s  t a k e n  f r o m  v o l u m e  h i g h  
(R511-3)  o n  t h e  s t a t i o n  p o w e r  s u p p l y .  

Mode l  4EA24A10 

A u d i o  f r o m  t h e  r e c e i v e r  is  a v v l i e d  t o  

I n  L o c a l / R e m o t e ,  R e m o t e  o r  R e p e a t e r  t h e  b a s e  o f  1st a u d i o  a m p l i f i e r  ~ i :  T h e  

a p p l i c a t i o n s ,  t h e  c i r c u i t  c o n n e c t e d  t o  m i k e  o u t p u t  o f  Q 1  is a p p l i e d  t o  d e - e m p h a s i s  n e t -  
j a c k  5 9 0 2  i s  u s e d  t o  i s o l a t e  t h e  h i g h  imped-  . work R5 a n d  C2 w h i c h  p r o v i d e s  6-dB p e r  
a n c e  m i k e  a n d  t h e  c o n t r o l  p a n e l  w h i c h  a c t s  o c t a v e  r o l l - o f f .  F o l l o w i n g  t h e  d e - e m p h a s i s  
a s  a  600-ohm i m p e d a n c e  a c r o s s  TB502-12 a n d  

n e t w o r k  is b u f f e r - a m p l i f i e r  Q 2 .  T h e  o u t p u t  
I 9 o f  t h e  b u f f e r  s t a g e  is  c o u p l e d  t h r o u g h  LINE 

-Id. LEVEL ADJUST p o t e n t i o m e t e r  R 1 5 0 1  t o  t h e  
b a s e  o f  2 n d  a m p l i f i e r  Q3 .  R 1 5 0 1  is  n o r m a l l y  

CR518 is a  b a c k - b i a s e d  d i o d e  i n  s e r i e s  set f o r  2.7 volts (+11 dB)  a t  the  telephone 
w i t h  t h e  a u d i o  i n p u t  f r o m  t h e  c o n t r o l  p a n e l .  pa i r .  Complete instructions f o r  se t t ing  
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R 1 5 0 1  a r e  c o n t a i n e d  i n  t h e  A d j u s t m e n t  S e c -  
t i o n  ( s e e  T a b l e  o f  C o n t e n t s ) .  

T h e  o u t p u t  o f  t h e  2 n d  a m p l i f i e r  is 
a p p l i e d  t o  l i n e  d r i v e r  t r a n s i s t o r s  Q4 a n d  
Q5.  Q4 o p e r a t e s  a s  a  c u r r e n t  a m p l i f i e r  a n d  
Q5 a s  a  v o l t a g e  a m p l i f i e r .  T h e  l i n e  d r i v e r  
o u t p u t  i s  c o u p l e d  t h r o u g h  l i n e - m a t c h i n g  
t r a n s f o r m e r  T 1  t o  l i n e  o u t p u t  t e r m i n a l s  
TB1501-6 a n d  - 7 .  T h e  l i n e  o u t p u t  is  t h e n  
c o n n e c t e d  t o  TB701-1 a n d  -2  o n  r e m o t e  c o n -  
t r o l  p a n e l  Model  4KC16A12. 

T h e  o p e r a t i o n  o f  l i n e  d r i v e r s  Q4 a n d  
Q5 is c o n t r o l l e d  b y  s q u e l c h  s w i t c h  t r a n -  
s i s t o r s  Q6 a n d  Q7. When t h e  s t a t i o n  re- 
c e i v e r  u n s q u e l c h e s ,  t h e  COS f e e d  v o l t a g e  
a p p l i e d  t o  t h e  b a s e  o f  Q6 rises f r o m  z e r o  
t o  a p p r o x i m a t e l y  3 v o l t s  DC. T h i s  v o l t a g e  
t u r n s  o n  Q6, w h i c h  t u r n s  o n  Q7. T u r n i n g  
o n  Q7 c o m p l e t e s  t h e  c u r r e n t  p a t h  f o r  t h e  
l i n e  d r i v e r s ,  t u r n i n g  t h e m  o n  a n d  a p p l y i n g  
a u d i o  t o  t h e  l i n e  o u t p u t .  

When t h e  r e c e i v e r  s q u e l c h e s ,  t h e  COS 
f e e d  v o l t a g e  d r o p s  t o  zero, t u r n i n g  o f f  
Q6 a n d  Q7. T h e  + 5  v o l t s  d e v e l o p e d  a c r o s s  
d i v i d e r  n e t w o r k  R20  a n d  R 2 1  is a p p l i e d  t o  
t h e  emi t te r  o f  Q5.  T h i s  r e v e r s e - b i a s e s  Q5,  
t u r n i n g  t h e  l i n e  d r i v e r s  o f f .  

T h e  a c t i o n  o f  C6 a n d  R18 p r o v i d e s  a  
s l i g h t  d e l a y  i n  t u r n i n g  Q7 o n  o r  o f f .  T h i s  
d e l a y  p r e v e n t s  a  s w i t c h i n g  "pop" f r o m  b e i n g  
h e a r d  i n  t h e  s p e a k e r .  

Mode 1 4EA24A 11 

A u d i o  f r o m  t h e  r e c e i v e r  i s  a p p l i e d  t o  
t h e  b a s e  o f  1st a u d i o  a m p l i f i e r  Q1. T h e  
a m p l i f i e r  o u t p u t  is c o u p l e d  t h r o u g h  a  de-  
e m p h a s i s  n e t w o r k  ( R 5  a n d  C 7 )  a n d  a p p l i e d  t o  
b u f f e r  a m p l i f i e r  Q2. F o l l o w i n g  t h e  b u f f e r  
is  a  1 8 0  h e r t z  n o t c h  f i l t e r  f o r  a t t e n u a t i n g  
t h e  C h a n n e l  G u a r d  t o n e .  T h e  f i l t e r  c o n s i s t s  
o f  C8 t h r o u g h  C 1 4 ,  L1  a n d  R25 .  

T h e  f i l t e r  o u t p u t  is c o u p l e d  t h r o u g h  
LINE LEVEL ADJUST p o t e n t i o m e t e r  R 1 5 0 1  t o  
t h e  b a s e  2 n d  a u d i o  a m p l i f i e r  Q3. R 1 5 0 1  is 
n o r m a l l y  set f o r  2 . 7  v o l t s  ( + 1 1  dB)  a t  t h e  
t e l e p h o n e  p a i r .  C o m p l e t e  i n s t r u c t i o n s  f o r  
s e t t i n g  R 1 5 0 1  a r e  c o n t a i n e d  i n  t h e  A d j u s t -  
m e n t  S e c t i o n  ( s e e  T a b l e  o f  C o n t e n t s ) .  

T h e  o u t p u t  o f  t h e  2 n d  a m p l i f i e r  is 
a p p l i e d  t o  l i n e  d r i v e r  t r a n s i s t o r s  Q4 a n d  
Q5. Q4 o p e r a t e s  a s  a  c u r r e n t  a m p l i f i e r  
a n d  Q5 a s  a  v o l t a g e  a m p l i f i e r .  T h e  l i n e  
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  l i n e  m a t c h -  
i n g  t r a n s f o r m e r  T 1  t o  l i n e  o u t p u t  t e r m i n a l s  
TB1501-6 a n d  - 7 .  T h e  l i n e  o u t p u t  i s  t h e n  
c o n n e c t e d  t o  TB701-1 a n d  -2 o n  r e m o t e  c o n -  
t r o l  p a n e l  M o d e l  4KC16A12. 

T h e  o p e r a t i o n  o f  l i n e  d r i v e r s  Q4 a n d  
Q 5  is c o n t r o l l e d  b y  s q u e l c h  s w i t c h  t r a n -  
s i s t o r s  Q6 a n d  Q7.  

Q6 r i ses  f r o m  z e r o  t o  a p p r o x i m a t e l y  3 v o l t s  
DC. T h i s  v o l t a g e  t u r n s  o n  Q 6 ,  w h i c h  t u r n s  
o n  Q7. T u r n i n g  o n  Q7 c o m p l e t e s  t h e  c u r r e n t  
p a t h  f o r  t h e  l i n e  d r i v e r s ,  t u r n i n g  t h e m  o n  
a n d  a p p l y i n g  a u d i o  t o  t h e  l i n e  o u t p u t .  

When t h e  r e c e i v e r  s q u e l c h e s ,  t h e  COS 
f e e d  v o l t a g e  d r o p s  t o  z e r o ,  t u r n i n g  o f f  Q6 
a n d  Q7.  T h e  + 5  v o l t s  d e v e l o p e d  a c r o s s  
d i v i d e r  n e t w o r k  R20 a n d  R21 is a p p l i e d  t o  
t h e  e m i t t e r  o f  Q5. T h i s  r e v e r s e - b i a s e s  Q 5 ,  
t u r n i n g  t h e  l i n e  d r i v e r s  o f f  . 

T h e  a c t i o n  o f  C6 a n d  R18 p r o v i d e s  a  
s l i g h t  d e l a y  i n  t u r n i n g  Q7 o n  o r  o f f .  T h i s  
d e l a y  p r e v e n t s  a  s w i t c h i n g  "pop" f r o m  b e i n g  
h e a r d  i n  t h e  s p e a k e r .  

INITIAL ADJUSTMENT 

POWER SUPPLY 

T h e  a d j u s t m e n t  f o r  t h e  p o w e r  s u p p l y  
i n c l u d e s  t u r n i n g  o n  p o w e r  s w i t c h  S 5 0 1 ,  a n d  
a d j u s t i n g  VOLUME c o n t r o l  R 5 1 1  a n d  SQUELCH 
c o n t r o l  R512 a s  d i r e c t e d  i n  t h e  a p p l i c a b l e  
p r o c e d u r e .  

Loca  1 a n d  L o c a l / R e m o t e  S t a t i o n s  

S e t  t h e  VOLUME c o n t r o l  ( R 5 1 1 )  t o  
a p p r o x i m a t e l y  m i d - r a n g e ,  a n d  se t  t h e  SQUELCH 
c o n t r o l  ( R 5 1 2 )  f u l l y  c l o c k w i s e .  T h i s  w i l l  
e n a b l e  t h e  v o l u m e  a n d  s q u e l c h  c o n t r o l s  o n  t h e  
f r o n t  p a n e l  t o  b e  a d j u s t e d  f o r  o p e r a t i o n  n e a r  
m i d - r a n g e .  

Remote  C o n t r o l  S t  a t  i o n s  

S e t  t h e  VOLUME c o n t r o l  ( R 5 1 1 )  t o  
a p p r o x i m a t e l y  m i d - r a n g e ,  a n d  set t h e  SQUELCH 
c o n t r o l  ( R 5 1 2 )  f o r  q u i e t i n g .  

R e p e a t e r  S t a t i o n s  

S e t  t h e  VOLUME c o n t r o l  ( R 5 1 1 )  f o r  t h e  
d e s i r e d  l i s t e n i n g  l e v e l ,  a n d  s e t  t h e  SQUELCH 
c o n t r o l  ( R 5 1 2 )  f o r  q u i e t i n g .  

LINE AMPLIFIER 

A d j u s t m e n t  f o r  t h e  L i n e  A m p l i f i e r  con-  
sists o f  s e t t i n g  LINE LEVEL ADJUST R 1 5 0 1 .  
T o  s e t  R1501:  

1. Make s u r e  t h a t  TB701-1 a n d  -2 on  t h e  
r e m o t e  c o n t r o l  p a n e l  a r e  t e r m i n a t e d  
w i t h  t h e  600-ohm t e l e p h o n e  p a i r ,  o r  a  
620-ohm, 1 / 2 - w a t t  r e s i s t o r .  

2 .  C o n n e c t  a  s i g n a l  g e n e r a t o r  t o  t h e  
r e c e i v e r  a n t e n n a  j a c k  a n d  a p p l y  a  1 0 0 0  
m i c r o v o l t ,  1 0 0 0  Hz s i g n a l  w i t h  t w o - t h i r d s  
r a t e d  s y s t e m  d e v i a t i o n .  

When t h e  s t a t i o n  r e c e i v e r  u n s q u e l c h e s ,  
t h e  COS f e e d  v o l t a g e  a p p l i e d  t o  t h e  b a s e  o f  
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3. A d j u s t  R1501 f o r  a n  AC-VTVM r e a d i n g  o f  
2 . 7  v o l t s  RMS (+11  dB) a t  TB701-1 and  
-2 on  t h e  r e m o t e  c o n t r o l  p a n e l .  

TEST CABLE 

A 2 6 - i n c h  c o a x  t r a n s m i t t e r  test c a b l e  
is  c l i p p e d  t o  t h e  o u t s i d e  o f  t h e  f a n  v e n t i -  
l a t i n g  c o v e r  on  t h e  f r o n t  s i d e  o f  t h e  power 
s u p p l y  s o  t h a t  t h e  t r a n s m i t t e r  c a n  be  swung 
o u t  f o r  s e r v i c i n g .  

To  t r o u b l e s h o o t  t h e  t r a n s m i t t e r ,  d i s -  
c o n n e c t  t h e  c a b l e  p l u g  P103  f r o m  t r a n s m i t t e r  
j a c k  5103  ( r e f e r  t o  O u t l i n e  ~ i a g r a m ) ;  t h e n  
remove t h e  e x t e n s i o n  c a b l e  f r o m  t h e  v e n t i l a -  
t i n g  c o v e r  and  p l u g  o n e  e n d  o f  t h e  e x t e n s i o n  
c a b l e  i n t o  5 1 0 3  o n  t h e  t r a n s m i t t e r  a n d  t h e  
o t h e r  e n d  i n t o  P103 on  t h e  c a b l e  t h a t  was  
c o n n e c t e d  t.0 t h e  t r a n s m i t t e r .  

MUFFIN FAN LUBRICATION 

T h e  muff i n  f a n  u s e d  i n  t h e  power s u p p l y  
s h o u l d  be  l u b r i c a t e d  a t  l e a s t  o n c e  a  y e a r .  
A t  h i g h  a m b i e n t  t e m p e r a t u r e s ,  l u b r i c a t i o n  
w i l l  b e  r e q u i r e d  more f r e q u e n t l y .  A good 
g r a d e  o f  l i g h t  i n s t r u m e n t  o i l ,  s u c h  a s  
A e r o s h e l l  F l u i d  No. 1 2  o r  E s s o  Univisfo P-38 
s h o u l d  b e  u s e d .  

O i l e r  K i t  No. 1 9 2 6 3  is recommended f o r  
o i l i n g  t h e  m u f f i n  f a n .  T h i s  k i t  p e r m i t s  
o i l i n g  w i t h o u t  r e m o v i n g  t h e  f a n  f r o m  its 
m o u n t i n g .  A s y r i n g e  a n d  a s u p p l y  o f  o i l  
a r e  p r o v i d e d  i n  t h e  k i t .  

The  m u f f i n  f a n  u s e d  i n  t h e  power  s u p p l y  
s h o u l d  b e  l u b r i c a t e d  i n t e r v a l s  a s  shown i n  
t h e  f o l l o w i n g  c h a r t :  

A  good g r a d e  o f  l i g h t  i n s t r u m e n t  o i l ,  
s u c h  as A e r o s h e l l  F l u i d  No. 1 2  o r  E s s o  
U n i v i s s  P-38 s h o u l d  b e  u s e d .  

F o r  Ambient  
T e m p e r a t u r e  o f :  

(Approx.  

8 0 ° F  o r  L e s s  

1 0 0 ° F  

1 2 0 ° F  o r  g r e a t e r  

RELAY SERVICING 

r 

L u b r i c a t e  
F a n  : 

E v e r y  18 t o  2 4  m o n t h s  

E v e r y  1 2  t o  15 mon ths  

E v e r y  6  t o  8 m o n t h s  

The  r e l a y s  i n  t h e s e  u n i t s  r e q u i r e  
l i t t l e  c a r e .  Howevey, t h e y  s h o u l d  be  i n -  
s p e c t e d  p e r i o d i c a l l y  t o  a s s u r e  maximum 
o p e r a t i n g  e f f i c i e n c y .  I f  t h e  c o n t a c t s  
become p i t t e d ,  t h e y  s h o u l d  b e  c l e a n e d  w i t h  
a  b u r n i s h i n g  t o o l  t o  smoo th  o u t  a n y  m e t a l l i c  
d e p o s i t s .  When r e l a y  c o n t a c t s  c a r r y  l i t t l e  
o r  n o  c u r r e n t ,  t h e  c o n t a c t s  d o  n o t  c l e a n  
t h e m s e l v e s  a n d  a n  i n s u l a t i n g  c o a t i n g  is a p t  
t o  f o r m .  T h i s  c o a t i n g  may b e  removed by 
c l e a n i n g  t h e  c o n t a c t s  w i t h  a  b u r n i s h i n g  
t o o l .  Do n o t  o i l  t h e  r e l a y  b e a r i n g s .  When 
r e l a y s  a r e  i n  d u s t y  l o c a t i o n s ,  l u b r i c a t e d  
b e a r i n g s  w i l l  c o l l e c t  d u s t  a n d  g r i t ,  and  
w i l l  w e a r  more r a p i d l y  t h a n  n o n - l u b r i c a t e d  
b e a r i n g s .  

Some o f  t h e  r e l a y s  u s e d  a r e  o f  t h e  
m u l t i p l e - c o n t a c t  t y p e  a n d ,  i n  t h e  u n e n e r g i z -  
e d  p o s i t i o n ,  s h o u l d  h a v e  c o n t a c t  s p a c i n g s  o f  
a p p r o x i m a t e l y  .010 t o  . 020  i n c h .  More 

0II.ING INSTRUCTIONS 

To inject oil in the bearing: 
1. Position the needle a t  an ange of 45O 

as shown, and pierce the rubber cap. 

2. Depress plunger firmly until oil has gone 
down one calibration line. 

3. Withdraw the needle and wipe off excess 
oil. Oil may be left in the syringe for future 
use. 
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i m p o r t a n t ,  t h e  c o n t a c t  s p a c i n g s  on a n y  
m u l t i p l e - c o n t a c t  r e l a y  s h o u l d  b e  e q u a l  s o  
t h a t  t h e  c o n t a c t  p r e s s u r e s  w i l l  b e  e q u a l  
when t h e  r e l a y  is e n e r g i z e d .  T h e  b a c k  
p r e s s u r e  o f  t h e  a n t e n n a  r e l a y  shou1.d b e  a t  
l e a s t  1 5  g r a m s .  Low b a c k  p r e s s u r e  w i l l  
s h o r t e n  t h e  l i f e  o f  c o n t a c t s ,  d u e  t o  e x c e s s -  
i v e  a r c i n g ,  a n d  may a l s o  c a u s e  n o i s e  i n  t h e  
r e c e i v e r  d u e  t o  c h a t t e r  o f  t h e  a n t e n n a  
r e l a y  c o n t a c t  u n d e r  v i b r a t i o n .  

POWER SUPPLY MODIFICATIONS ( F i g .  7 )  

P o w e r  s u p p l y  m o d i f i c a t i o n s  a r e  r e q u i r -  
e d  w h e n e v e r  t h e  s t a t i o n  i s  u s e d  i n  l o c a l /  
r e m o t e  o r  r e m o t e  s t a t i o n s  e q u i p p e d  w i t h  t h e  
I n t e r c o m - C o m p r e s s o r  b o a r d .  M o d i f i c a t i o n  
K i t  19A 122271-G1 p r o v i d e s  c o n n e c t i o n s  f o r  
t h e  + l 8 - v o l t  r e l a y  s u p p l y  a n d  a  r e g u l a t e d  
+ 1 2 . 6  v o l t s  f o r  t h e  a m p l i f i e r  s t a g e s  on 
r e m o t e  c o n t r o l  p a n e l  T y p e  KC-16-A. 

M o d i f i c a t i o n  K i t  7145278-G2 ( p a r t  o f  
19A122271-G1) p r o v i d e s  a  3.5-ohm, 5 - w a t t  
r e s i s t o r  ( R l )  t h a t  is c o n n e c t e d  f r o m  t h e  
r e c e i v e r  a u d i o  h i g h  t o  g r o u n d .  T h i s  re- 
s i s t o r  is u s e d  a s  t h e  r e c e i v e r  l o a d ,  a n d  is 
r e q u i r e d  i n  a l l  I n t e r c o m - C o m p r e s s o r  a p p l i c a -  
t i o n .  

CARRIER OPERATED RELAY ( O p t i o n  7 6 1 0 )  

A C a r r i e r  O p e r a t e d  R e l a y  (COR) a s s e m b l y  
is a v a i l a b l e  f o r  t h e  u s e  w i t h  MASTR s t a t i o n s .  
T h e  COR a s s e m b l y  p r o v i d e s  f o u r  f o r m  C  c o n -  
t a c t s  f o r  c o n t r o l l i n g  e x t e r n a l  c i r c u i t s  
w h e n e v e r  a  c a r r i e r  is r e c e i v e d .  C o m p l e t e  
i n f o r m a t i o n  o n  t h e  COR is c o n t a i n e d  i n  
LBI-4093.  

I 
RANGE I 

I 
4EP38Al l 1 

I 
I 

RECEIVER LOAD 
RESISTOR 

RED 
(AUDIO H I )  

RC-16080  

F i g u r e  7  - I n t e r c o m - C o m p r e s s o r  M o d i f i c a t i o n  



~ 

SYMPTOM 

No o u t p u t  v o l t a g e s  a t  P l O l  a n d  
P 4 4 3  

No h i g h  B+ 

No l o w  B+ 

No - 4 5  . v o l t s  

No 1 2 . 6  v o l t s  

O u t p u t  v o l t a g e s  l o w  

E x c e s s i v e  o u t p u t  r i p p l e  
v o l t  a g e  

- 

PROCEDURE 

1. C h e c k  t h e  f o l l o w i n g :  

A .  F u s e  F 5 0 1 .  

B. D e f e c t i v e  s w i t c h  S 5 0 1 .  

C .  T 5 0 1  p r i m a r y  s h o r t  or  o p e n .  

D. R e l a y  c o n t a c t s  K501 .  

2 .  A .  S h o r t e d  CR519 ,  C 5 0 1 ,  C 5 0 2 ,  C 5 0 3 ,  C 5 0 4 ,  
CR501  t h r o u g h  CR504 ,  T 5 0 1 .  

B. Open  f u s e  F 5 0 2 ,  L 5 0 1 ,  T 5 0 1 .  

3 .  A .  S h o r t e d  CR520 ,  CR505 t h r o u g h  CR508 ,  
C 5 0 5 ,  C 5 0 6 ,  T 5 0 1 .  

B. Open  f u s e  F 5 0 2 ,  F 5 0 3 ,  L 5 0 2 ,  T 5 0 1 .  

4 .  A .  S h o r t e d  CR509 ,  CR510 ,  C 5 0 8 ,  C 5 0 7 ,  T 5 0 1 .  

B. Open  L 5 0 3 ,  T 5 0 1 .  

5. A .  S h o r t e d  CR515 ,  CR516 ,  Q 5 0 2 ,  
Q 5 0 4 ,  C 5 0 9 ,  C 5 1 0 ,  T 5 0 1 .  

B. Open  F 5 0 4 ,  T 5 0 1 .  

6 .  A .  O p e n  d i o d e s .  

B.  E x c e s s i v e  l o a d .  

7. A .  O p e n  d i o d e s .  

B.  Open  C 5 0 1 ,  C 5 0 2 ,  C 5 0 3 ,  C 5 0 4 ,  C 5 0 5 ,  
C 5 0 6 ,  C 5 0 7 ,  C 5 0 8 ,  C 5 0 9 ,  C 5 1 0 ,  CR519.  

10-VOLT REGULATOR 

No 1 0 - v o l t  r e g u l a t e d  o u t p u t  

O u t p u t  v o l t a g e  too  h i g h ,  c a n -  
n o t  b e  a d j u s t e d  b y  R 1 1  

V e r y  l o w  o u t p u t  v o l t a g e  

O u t p u t  v o l t a g e  e q u a l s  i n p u t  
v o l t a g e  

1. C h e c k  t h e  f o l l o w i n g :  

A .  Open Q 5 0 3 .  

B.  1 2  v o l t s  i n p u t .  

C .  Open  DS1. 

D. S h o r t e d  C4.  

2 .  A .  C h e c k  f o r  o p e n  VR4. 

B. D e f e c t i v e  R 1 1 .  

3 .  C h e c k  f o r  s h o r t e d  VR4. 

4 .  S h o r t e d  Q 5 0 3 .  

- 2 0  VOLT REGULATOR 

No - 2 0  v o l t  r e g u l a t e d  o u t p u t  

V e r y  l o w  o u t p u t  v o l t a g e  

O u t p u t  v o l t a g e  t o o  h i g h ,  c a n -  
n o t  b e  a d j u s t e d  b y  R3 

O u t p u t  v o l t a g e  e q u a l s  i n p u t  
v o l t a g e  

1. C h e c k  f o r  t h e  f o l l o w i n g :  

A .  O p e n  Q501 .  

B. S h o r t e d  Q 1  a n d / o r  VR1. 

C.  Open  R1 .  

D. - 4 5  v o l t s  a t  T B l l - 2  ( R l ) .  

2 .  S h o r t e d  Q 5 0 1  or  VR1. 

3. O p e n  VR1, Q 5 0 1 ,  R 1 ,  R2 ,  R3. 

4 .  S h o r t e d  Q1.  
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SHEETS IN INSTRUCTION BOOK SECTION 
DEALING WITH THIS UNIT, FOR DES- 
CRIPTION OF CHANGES UNDER EACH 

Issue 3 11 



- - 
a > - 
p '2 x - - 
r :  U) 07 

ALL RESISTORS ARE 1 /2 WATT UNLESS NOTE:  
I > z u 4 -  

OTHERWISE SPECIFIED AND RESISTOR ln p > w  + u - m 2 ;  
VALUES IN OHMS UNLESS FOLLOWED BY I T E R ' J N P T E  N 2 2  B L  k l R E  A: T B 5 0  1 6  Z I 

3 
K= 1000 OHMS OR MEG : I 000 003 OHMS, W I T H  7 1 4 7 2 6 4  P 2  T E R i v I I N A L  D R E S S  e -  a ~ ~ m f l - ~ ~ y  a >  

T H I S  L E A D  F R O M  H Z  B E S I D E  F 5 0 l  a n + w ?  - I ~ P O O  
D l - 0  

CAP~GITOR VAUJES IN P I ~ O F ~ A D S  (EOUAL I- a ' - k ?  I x n I > + - K I N  

TD MICROMICROFARADS) UNLESS FOLLOWED B E T k E E N  L 5 0  A N D  7 8 2  A N D  A r R O S S  O (I) a +-  L L W X I  

BY UF: MICROFARADS. IN WCTANCE VALUES 
C H A S S I S  T O P  7 3  T Y 5 0  1 6  A L L O W  
S U F F I C I E N T  L E N G T H  F O R  W I R E  T O  

IN MICROHENRY5 UNLESS FOLLOWED BY R E A C H  T B 5 0  7  O R  7 8 5 0 1  1 6  
MHz MLLIHENRYS OR H=HENRYS 

2 F O R  D b P L E X  D P E R A T O N  M O V E  N 2 2 - B L  
K R E  F R O V  7 8 5 0 1  6  T O  T B S O I  7  

3 D R E S S  N 2 2  B L  h R E  T O  O B T A I N  
I M A X I M U M  S P A C I N G  F R O M  K 5 0 1  

S E R V I C E  P O R T  S r l O U L D  B E  M A D E  ONLY W I T H  4  I N  I M T S  k P P L l C A T I O b J S  T 5 0 1  W I S  

C O N N E C T E D  T O  A 5 0 1 L H 4  A N 3  T 5 0 1  G ; 
I S  C C N N E C T E D  T O  T B l 7  ( A D D E D  BY 

M O D I F I C A T I O N  1 9 A 1 2 2 4 9 9 )  T O  R E D U C E  
P A  P L A T E  V q L T A G E  T O  5 2 7  V O L T S  

PIOI-15 - 
TB501-13 ----/ 0501 

X0501 

PIOI- 3 .- 

8501 -- 
A F O R  V O L T A G E  T A P  
I  N F O R V A T  ON W  l  T H  

R 7  03  

D I F F E R E N T  T R A N S M I T T E R  
C O M B I N A T ! O N S  S E E  T E S T  
S P E C S  19A121518 P A G E  
NO 5 & 6  

-- - - 

(19D413572, R e v .  L 



PARTS LIST 

TRANSMITTER/RECEIVER SHARED POWER SUPPLY 
MODEL 4EP38All 

19W02265C2 

SYMBOL 

A501 

CR501 
t h r u  
CR508 

CR509 
and 
CR510 

A502 

C4 

C5 

CR3 

DS1 

Q5 

R8 

R9 

R10 

R11 

VR4 

A503 

C2 

J  1  

52  

9 3  

R2 

R5 

R6 

GE PART NO. DESCRIPTION 

RECTIFIER BOARD 
19A121044G1 

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

S i l i c o n .  

10-VOLT REGULATOR BOARD 
19C303420C6 

Ceramic d i s c :  ,00047 pf +100% -O%, 500 VDCW. 

Tantalum: 1 5  gf F20Y. 20 VDOY; s lm t o  
Sprague Type 150D. 

- - - - - - - DlODES AN0 RECTIFIERS - - - - - - 
S i l l c o n .  

- - - - - - - - INDICATING DEVICES - - - - - - 
Lamp, incandescen t :  28 v ;  s i m  t o  GE2148. 

- - - - - - - - -  TRANSISTORS - - - - - - - - - 
S i l i c o n ,  NPN;  s im  t o  Type 212712. 

- - - - - - - - - -  RESISTORS - - - - - - - - - 
Composition: 68  ohms ?lo%, 1,/2 w. 

Composi t ion:  330 ohms i5%, 1 /2  w. 

Composi t ion:  100 ohms i 5 % ,  112 w. 

V a r i a b l e ,  wirewound: 1000 ohms i20%,  3 w; s im t o  
CCS S e r i e s  115.  

- - - - - - - - VOLTACE REWLATORS - - - - - - - 
S i l i c o n ,  Zener .  

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

Tantalum: 100 pf i 20%,  20 VDCW: s im t o  
Sprague Type 150D. 

- - - - - - - -  JACKS AND R E C E ~ A C L E S  - - - - . 
J a c k ,  t i p :  r ed  p l a s t i c  body: s im t o  
Component Mfg Se rv ice  A-1128. 

J a c k ,  t i p :  b l ack  p l a s t i c  body; s im t o  
Component Mfg S e r v i c e  6-1128. 

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

- - - - - - - - - -  RESISTORS - - - - - - - - - 
Composi t ion:  47 ohms i 5 % ,  1 /2  w. 

Composi t ion:  680 ohms f 5 % ,  1 /2  w. 

V a r i a b l e ,  wirewound: 250 ohms i 2 0 4 ,  2 . 5  w; s i m  
t o  CTS S e r i e s  110 .  

SYMBOL 

R7 

VR2 

A504 

J 1 

J  2  

91 

R1 

R2 

R3 

R4 

VR1 

B501 

C501 

C502 

C503 

C504 

C505 
and 
C506 

C507 
and 
C508 

C509 
and 
C510 

C511 

C512 

C513 

C514 

C515 

C516 

CR515 
and 
CR516 

CR518 

CR519 
t h r u  
CR522 

F501 

GE PART NO. I DESCRIPTION 

C o m p o s ~ t i o n :  300 ohms i 5 % ,  1 / 2  w. 

- - - - - - - - VOLTACE REWLATORS - - - - - - - 
S i l i c o n ,  Zener .  

20-VOLT REGULATOR BOARD 
19B20445861 

- - - - - - - JACKS AND RECEFTACLES - - - - - - 
J a c k ,  t ~ p :  b l ack  p l a s t i c  body; s lm t o  
Component Mfg S e r v i c e  A-1128. 

J a c k ,  t l p :  r e d  p l a s t l c  body; s l m  t o  
Component Mfg S e r v i c e  A-1128. 

- - - - - - - - - TRANSISTORS - - - - - - - - - 
Germanium, PNP; s im t o  Type 2N1303. 

- - - - - - - - - -  RESISTORS - - - - - - - - - 
Composition: 8200 ohms i s % ,  1 /2  w. 

Composition: 2200 ohms i 5 % ,  1 /2  w. 

V a r i a b l e ,  wirewound: 1000 ohms f20%, 2.5 w; s i m  
t o  CTS S e r i e s  110. 

Composition: 1000 ohms f5%, 1 / 2  w.  

- - - - - - - VOLTAlX REWLATORS - - - - - - - - 

S i l i c o n ,  Zener .  

- - - - - - - - MISCELLANEOUS - - - - - - - - - 

I n s u l a t o r ,  washer:  nylon.  (Used w i t h  Q l ) .  

Fan,  s i n g l e  phase:  115 VAC, 60 Hz, 14 w ccw 
r o t a t i o n ;  s im t o  ROtrOn "Fold Seal  Ven tu r i  
Muffin Fan". 

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

E l e c t r o l y t i c :  1 5  pf +50% - lo%,  450 VDCW. 

E l e c t r o l y t i c :  15 gf  ~ 5 0 %  - lo%,  450 VDCW. 

E l e c t r o l y t l c :  15 g f  150% - lo%,  450 VDCW. 

E l e c t r o l y t i c :  1 5  gf 150% -107, 450 VDCW. 

E l e c t r o l y t i c :  30 gf t 505  -10%. 450 VDCW. 

E l e c t r o l y t i c :  100 gf +lo')% - l o % ,  150 VDCW. 

E l e c t r o l y t l c :  1000 gf  +250% -15%, 35 VDCW. 

Ceramic d i s c :  ,006 gf  ? l o % ,  1000 VDCW: sim t o  
RMC Type J F  Discap.  

P o l y e s t e r :  0 .33 pf 220% 100 YEW. 

P o l y e s t e r :  , 033  gf ? lo%, 200 YDCW. 

P o l y e s t e r :  0 . 1  pf ? lo%,  200 VDCW. 

Ceramic d i s c :  470 p f  i 2 0 7 ,  1000 VDCW; slm t o  
RMC Type J F  Discap.  

P o l y e s t e r :  ,022 gf i20C,  50 VDCW. 

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

Germanium. 

S l l  i con .  

- - - - - - - - - - -  FUSES - - - - - - - - - - 
Cartridge, medium blowing:  5  amps a t  125 v: s im 
t o  Bussman MDX-5. 

Cont 'd  on Paye 12 
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MODEL 4EA24A11 
(with Channel Guard) 

LlNE 
OUTPUT 

(19D413511, Rev. 3) 

MODEL 4EA24A10 ' (without Channel Guard) 

-I - A1501 -- -- 
AMP 2 LINE DRIVERS Q4 8 as - -1 

C O S  FEED 

GRD 

S H I E L D  

VOL HI 

- 

N C E ,  R F P L A C E M E N T  OF ANY 

'ART 4H011LD HE MADE ONLY W i T H  

i E N T  H A i ' N ;  TPiE S P E C I F I C A T I O N S  

X J U M P E q S  R E M O . F D  I F 1  

X C C  A P P L C A T : U h  

A L L  W I R E  I S  N 2 2  ! I N L F S S  ~ ' l r l R w I ; E  S P E C I F ' € ?  

(19D413510, Rev. 2) 



NOTE: 
TERMINATE WIRES TO TB1501 WITH 

TERMINAL 196209260P103  

ALL  WIRE I S  H Z 2  U N L E S S  OTHERWISE SPECIFIED 

SCHEMATIC DIAGRAM 
LINE AMPLIFIER 
MODELS 4EA2 4A10, 11 

-- -- -- - - - 
AMP I BUFFER 

T - -- 

ADJUST 

R1501 
2 5K 

#-------- SHIELD 

XCC ONLY - - r - - F Z E R  ' 
3 3 0 -  

t 
L 

T - - - - T  
i 

r- -- -- 
A M P  I BUFFER --I -1- 

VOLTAGE R E A D I N G S  
THESE READINGS ARE TYPICAL DC 
READINGS MEPSURED FROM TRANSISTOR 
PINS TO GROUND WlTH A 2 0 . 0 0 0  OHM- 
PER-VOLT METER PND WlTH NO 
SIGNAL APPLIED (RECEIVER SQUELCHED) 

A L L  RESlSTOffi ARE 11'2 WATT UNLESS 
OTHERWISE SPECIFIED AND RESISTOR 
VA1.UES IN OHMS UNLESS FOI LOWEO Rv 

BY UF; MICROFARADS. INDUCTANCE VAWES 

14 1ssue 2 I N  MICROHENRY5 UNLESS FOLLOWED BY 
MHz MBLIHENRYS OR H:HENRYS 



SYMBOL 

PARTS LIST 

LINE AYPLIFlERS 
YODEL 4EA24A10 (WITHWT CHUNEL WARD) 
YODEL 4EA24A11 (WITH CHANNEL WARD) 

COlIPONENT BOARD 
A1501 19C317324Gl 
A1502 19C317324G2 

GE PART NO. 

- - - - - - - - - CAPACITORS - - - . - - - - - 
Polyester: 0.068 uf +20%, 50 YOCW. 

Polyester: 0.33 uf +20$, 250 YDCI. 

Tantalum: 3.3 pf ?20%, 15 YDCW; sim to 
Sprngue Type 1500. 

OESCRlPTlON 

Tantalum: 150 pf +208. 6 Y E W :  sim to 
Sprngue TYpe 150D. 

Polyester: 0.033 pf f20%. 50 YDCW. 

Polyester: 0.15 p i  ?lo%, 50 m w .  

Polyester: 0.068 uf flOS. 50 YOCW. 

polyester: 0.1 uf SO%, 50 YEW. 

Polyester: 0.068 pf +lo%, 50 YEW. 

mlyester: 0.33 uf flO%, 250 YEW. 

Polyester: 0.1 pf +lo%, 50 YEW. 

Ceramic disc: loo0 pf +20%, 1000 YDCI; aim to 
RIC Type J F  Discnp. 

- - - - - -  - - DlODES AND RECTIFIERS - - - - - 

Sillcon. Added by REV A. 

- - - - - - - - - - QL,,rnORS - - - - - - - - - 
Reactor: 880 mh ind. 120 amp f15% D2 re.; sim 
to Artted AC5672. 

- - - - . . - - - TRANSISTORS - - - - - - - - - 
Silicon, NPN; sim to Type 212712. 

Silicon, N W ;  sim to Type 2312925. 1 
Silicon, NPN; aim to TYpe ZN3053. 

Silicon, N m ;  sim to Type M2712. 

Silicon, N m ;  sir to Type ZN2925. 

- - - - . . - 
composition: 

composition: 

composition: 

Compoeition: 

composition: 

composition: 

composition: 

- - -  RESISTORS - - - - - - - 
75.000 ahms +5%, 1/2 w. 

20.000 ahms +5%, 1/2 w. 

3000 ahma +58, 1/2 r. 

1000 ohms t5%, 1/2 r. 

10,000 ohms +lo$, 1/2 u. 

3300 ohms +lo%, 112 u. 

2400 ohms ?5%, 112 .. 
composition: 10,000 ohms 258, 112 ~s. 

Composition: 0.10 megohm i58, 1/2 r.  

OESCRlPTlON 

Composition: 10,000 ohms +5%, 1/2 v. 

Compoeition: 39,000 ohms +5%, 1/2 v. 

Composition: 20,000 ohms $58, 112 r. 

Composition: 10,000 ohms flO8. 1/2 u. 

Composition: 33 ohms +5%, 1/2 v .  

Composition: 1000 o h m  f58, 1/2 v. 

Compoeition: 82 ohms f5%. l/2 .. 
Composition: 20.000 ohms f5%, 1/2 w. 

C0mposltion: 10,000 ohm. 210%. 1/2 s. 

Colpo~ltion: 20,000 ohms ?5%, 1/2 w. 

Composition: 9100 ohms 258, 1/2 r. 

Composition: 20,000 ohms +5%, 1/2 w. 

- - - - . - - - - TRANSFORYERS - - - - - - - - 
Audio freq: 300 to 6000 Hz, 
R i :  9.0 ohms f158 D2 res, 
Sec 1: 15 ohms 215% D2 res 
Ssc 2: 15 ohms +15% D2 res: 

- - - - - - - - - VOLTA5 REQJLATORS - - - - - 
Silicon, Zener; sim to Type 1N5349. ~ d d e d  by 
REV A. 

- - - . - - - - . -  RESISTORS - - - - - - - - - 
Variable, carbon film: 2500 ohms iZO%, 
li2 m; slm to CTS Series 45, 

- - - - - - .  - TERIlNAL BOARDS - - - - - - - - - 
Phen: 8 terminsls; sim to 5 CR151D. 

- - - - - - - - MIS~LLIVIEWS - - - - - - -. - 

Insulntor, rasher: nylon. (Used with 95). 

Mounting bracket. (Mounts 61501, 61502, R1501, 
TB1501). 

SYMBOL 

R12 

R13 

R14 

R15 

R16 

R17 

R18 

R19 

R20 
and 
R21 

R22 

R23 

R24 

TI 

V E l *  

R1501 

TB1501 

GE PART NO. 

3R77Pl03J 

3R77P393J 

3R77PZ03.l 

3R77P103K 

3R77P330.l 

3R77P102.l 

3R77P820.I 

3R77P203J 

3R77P103K 

3R77P203.I 

3R77-121 

3R77P203.I 

19A115672Pl 

196116325P4 

2R75P10 

19C301087P4 

4036555P1 

19BZ16838Gl 



PRODUCTION CHANGES 
Changes i n  t h e  e q u i p e n t  t o  improve p e r f o N n c 0  or t o  oimplify c i r c u i t s  
a r e  i d e n t i f i e d  by a "Reviaion Letter", which i n  a t u p e d  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  a t u p e d  on t h e  u n i t  inc ludes  a l l  pre- 
v i o u s  rev ia ions .  b i e r  t o  t h e  R r t a  L i a t  f o r  demcr ip t ions  of p a r t s  a f -  
f e c t e d  by theae  r e v i a i o n s .  

REV. A - Line Amplifier  4EA24AlO. 11 

To add l i g h t n i n g  p r o t e c t i o n .  
Added CR1, CR2, and UR1. 



ORDERING SERVICE PARTS 

Each  component  a p p e a r i n g  on t h e  s c h e m a t i c  d i a g r a m  is i d e n t i f i e d  by a  symbo l  number ,  t o  
s i m p l i f y  l o c a t i n g  i t  i n  t h e  p a r t s  l i s t .  Each  component  is  l i s t e d  by symbo l  number ,  f o l l o w -  
e d  by i t s  d e s c r i p t i o n  and  GE P a r t  Number. 

S e r v i c e  p a r t s  may b e  o b t a i n e d  f r o m  A u t h o r i z e d  GE Communica t ion  Equipment  S e r v i c e  S t a t i o n s  
o r  t h r o u g h  a n y  GE R a d i o  Communica t ion  Equ ipmen t  S a l e s  O f f i c e .  When o r d e r i n g  a  p a r t ,  be  
s u r e  t o  g i v e :  

1. GE P a r t  Number f o r  component  
2 .  D e s c r i p t i o n  o f  p a r t  
3 .  Model number of  e q u i p m e n t  
4 .  R e v i s i o n  l e t t e r  s t a m p e d  on u n i t  

T h e s e  i n s t r u c t i o n s  d o  n o t  p u r p o r t  t o  c o v e r  a l l  d e t a i l s  o r  v a r i a t i o n s  i n  e q u i p m e n t  n o r  t o  
p r o v i d e  f o r  e v e r y  p o s s i b l e  c o n t i n g e n c y  t o  be  met i n  c o n n e c t i o n  w i t h  i n s t a l l a t i o n ,  o p e r a t i o n  
o r  m a i n t e n a n c e .  

S h o u l d  f u r t h e r  i n f o r m a t i o n  be  d e s i r e d ,  o r  s h o u l d  p a r t i c u l a r  p r o b l e m s  a r i s e  w h i c h  a r e  n o t  
c o v e r e d  s u f f i c i e n t l y  f o r  t h e  p u r c h a s e r ' s  p u r p o s e s ,  c o n t a c t  t h e  n e a r e s t  R a d i o  Communica t ion  
Equ ipmen t  S a l e s  O f f i c e  o f  t h e  G e n e r a l  E l e c t r i c  Company. 
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