
- . . M ASTR pRoGREss  LINE 
TRANSMITTER - RECEIVER POWER SUPPLY MODEL 4EP38Al2  
& LINE AMPLIFIER MODELS 4EA24A12 ,13  

SPECIFICATIONS * 

MODEL NUMBER: 

DIMEFSIONS (W x H) : 

INPUT : 

OUTPVT: 

117 VAC f20%, 50/60 Hz, 2.4 amps 

25-50 M& 
& 66-86 M& 
35/30 WATTS 

132-174 MHz 25-50 MHz 4 0 6 4 7 0  MHz 
90 WATTS 100 WATTS 70 WATTS 

132-174 M H z  
30 WAlTS 

406-470 MHz 
35 WATTS 

300 V O 52 mA 
450 V B 150 mA 
-20 V B 60 mA 

10 V B 100 mA 
12.6 V Q 3.8 amps 

-45 v Q 10 mA 
300 V Q 52 mA 
300 V Q 200 mA 
-20 V B 80 mA 

10 v @ 100 mA 
12.6 V B 3.8 amps 

Bl a s  -45 V B 10 mA 
Low B+ 300 V @ 55 mA 
High B+ 450 V B 160 mA 
Regulated -20 V B 80 mA 
Regulated 10 V B 100 mA 
Regulated 12.6 V Q 3.8 amps 

-20 V Q 80 mA -20 V B 60 mA -20 V Q 100 mA 
10 V @ 100 mA 10 V B 100 d 10 V Q 100 mA 

12.6 V Q 3.8 amps 12.6 V B 3.8 amps 12.6 V @ 3.8 amps 

4EA24A12 -13 
(DM, PM & VM Combinations only) 

30 milliamperes O +10 VDC 

FUSES : F5Ol - 5 amps, 125 Volts 

F1 - 5 amps, 250 Volts 

F2 - 3/4 amp, 250 Volts 

F3 - 1/2 amp, 250 Volts 

MODEL NUMBER: 

INPUT WWER: 

OUTPUT IMPEDANCE: 600 ohms 

DUTY CYCLE: 

AMBIENT TEMPERATURE 
RANGE 

METERING : 

Continuous 

-30'C (-22'F) t o  +60°C (+140°F) 

AUDIO FRWUENCY 
CHARACTERISTICS: 

4EA24A 12 Within +1 dB t o  -3 dB of a 
6-dB/octave de-emphasis from 
300 t o  3000 Hz. 

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

A l l  vol tages measured a t  t e r -  
minal s t r i p s  on wiring s i d e  of 
power supply board with a 
20,000 ohm-per-volt multimeter. 

1 DISTORTION : Less than 5% 

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

POWER SUPPLY 

The 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  
Power S u p p l y  hlodel 4EP38A12 i s  a  combined 
t r a n s m i t t e r  and  r e c e i v e r  power s u p p l y  f o r  
hlASTR P r o g r e s s  L i n e  B a s e  S t a t i o n s .  The 
power s u p p l y  p r o v i d e s :  

High B-p lus  f o r  t r a n s m i t t e r  PA 

Low l3-plus 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  

-45 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  
power a m p l i f i e r  

R e g u l a t e d  -20 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  

R e g u l a t e d  +12.6  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  and  l amps  

R e g u l a t e d  +10 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  Guard  and  r e c e i v e r  RF s t a g e s  

c e i v e r  t h r o u g h  power c a b l e  p l u g s  P103 and 
P443 r e s p e c t i v e l y .  

A f a n  is mounted on 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  
r e g u l a t o r  t r a n s i s t o r s .  The f a n  t u r n s  on  
when t h e  a m b i e n t  t e m p e r a t u r e  r i s e s  enough  
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  S502,  o r  when 
t h e  s t a t i o n  i s  k e y e d .  

LINE AhlPLIFIER 

L i n e  A m p l i f i e r  Models  4EA24A12 and  
4EA24A13 a r e  u s e d  i n  MASTR DM, PM a n d  VM 
Local /Remote  and 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 .  The  l i n e  
a m p l i f i e r  is  a l s o  u s e d  i n  s t a t i o n s  e q u i p p e d  
w i t h  t h e  r e c e i v e r  v o t i n g  o p t i o n .  

The 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  de -emphas 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 .  The 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 .  The a m p l i f i e r  a s s e m b l y  is mount-  
e d  on t h e  back  o f  t h e  power s u p p l y .  

The  t r a n s m i t t e r  and r e c e i v e r  u n i t s  a r e  
mounted  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  P a n e l .  Power 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  and  re- 

POWER TRANSFORMER HIGH & LOW VOLTAGE TAP CHART 

I 
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  and  low v o l t a g e  s u p p l i e s  a r e  t a p p e d  and 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 lus  r e q u i r e d  by 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  be- 
low.  The High B-p lus  r e a d i n g s  

TRANSMITTER RATING 

132-174 MHz, 3 0  W a t t s  

25-88 hlHz, 3 0  W a t t s  

406-470 MHz, 30-35 W a t t s  

132-174 MHz, 8 0  W a t t s  

25-50 hlHz, 1 0 0  W a t t s  

I 406-470 hlHz, 6 0  W a t t s  

132-174 h1Hz a n d  
450-MHz l i m i t e d  
120-Watt  i n p u t  

4 5 0  MHz l i m i t e d  
60-Watt  i n p u t  

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

shown t h e  c h a r t  a r e  t y p i c a l  r e a d i n g s .  

POWER TRANSFORMER 
SECONDARY TAPS (JUMPERS ON A501) 

H60 t o  II65 
H39 t o  H41 

H60 t o  H65 
H39 t o  H41 

H60 t o  H65 
H38 t o  H39 

H59 t o  H60 
H38 t o  H39 

H59 t o  H60 
H38 t o  H39 

H59 t o  H60 
H38 t o  H39 

H59 t o  H60 
H38 t o  H39 
H63 t o  H65 

H39 t o  H41 
Remove F3  

H39 t o  H41 
Remove F3  

READING AT HIGH B+ 
OUTPUT AT A501-H57 

450  V o l t s  

450  V o l t s  

4 5 0  V o l t s  

680  V o l t s  

665  V o l t s  

665  V o l t s  

4 8 0  V o l t s  

3 0 0  V o l t s  

3 0 0  v o l t s  4 



LBI-4323 CIRCUIT ANALYSIS 

R 2 6  H IGH 8+ 

+ 
T O  L O W  V O L T A G E  SUFPLY 

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

CIRCUIT ANALYSIS 

POWER SUPPLY 

When t h e  power s u p p l y  ON-OFF s w i t c h  
S501  i s  t u r n e d  on,  117 V o l t s  AC a t  50 /60  
H z  f r o m  TB502-14 and  -15 i s  a p p l i e d  a c r o s s  
t h e  p r i m a r y  ( b l a c k  l e a d s )  of power t r a n s -  
f o r m e r  T501. F u s e  F501  i s  i n  ser ies  w i t h  
s w i t c h  S501  and  TB502-14 t o  p r o t e c t  t h e  
power s u p p l y  f  rom o v e r l o a d .  

The power t r a n s f o r m e r  s e c o n d a r y  con-  
sists of 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  and low 
B-p lus  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) 

The 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  and  g r e e n  w i r e s )  i s  r e c t i f i e d  by 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  CR8, 
CR9, CRlO and  CR11. The 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  by t h e  p i - f i l t e r  c h o k e  L501, 
c a p a c i t o r s  C105, C106, C107 a n d  C108. 
The 3 0 0  V o l t s  B - p l u s  f r o m  t h e  low B-p lus  
s u p p l y  is " s t a c k e d "  w i t h  t h e  150-  o r  350-  
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  on 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  650-Vol 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 .  

300  V o l t s  f rom t h e  low 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  H30 t h r o u g h  r e s i s t o r  
R32. 

S i l i c o n  r e c t i f i e r  CR7 i 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  F3 s h o u l d  b low,  r e v e r s e  v o l t -  
a g e  a c r o s s  C105 t h r o u g h  C107 w i l l  b e  s h o r t e d  
by CR7, t h e r e b y  p r e v e n t i n g  damage t o  t h e  
c a p a c i t o r s .  R e s i s t o r s  R27 and  R28 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) 

T501 r e d ,  r e d - w h i t e ,  and 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  300-Vol t  AC v o l t -  
a g e  wh ich  i s  r e c t i f i e d  by  t h e  b r i d g e  c i r c u i t  
of s i l i c o n  r e c t i f i e r s  CR3, CR4, CR5 and 

LOW B+ 1 
-A 

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  - -45 Vo l t  B i a s  Supply 

CR6. The 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  by p i - f i l t e r  c o n s i s t i n g  of choke 
L502, c a p a c i t o r s  C l O l  and C104. The o u t p u t  
is i n  s e r i e s  w i t h  t h e  h i g h  B-plus c i r c u i t  
t o  p rov ide  " s t ack ing"  f o r  t h e  h igh  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  CR2 is used 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  F2 should  blow, 
r e v e r s e  v o l t a g e  a c r o s s  C l O l  and C104 w i l l  
be s h o r t e d  by CR2, t he r eby  p r e v e n t i n g  
damage 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 ) .  

-45 VOLT BIAS SUPPLY ( F i g u r e  3 )  

The AC developed a c r o s s  t h e  two b l u e  
w i r e s  ( w i t h  c e n t e r  t a p  t o  ground) of  t h e  
T501 secondary  is r e c t i f i e d  by fu l l -wave  
s i l i c o n  r e c t i f i e r s  CR13 and CR14. The 
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  by p i - f i l t e r  
choke L503 and c a p a c i t o r s  C109 and C l l O  t o  
supp ly  a  n e g a t i v e  45-Volt b i a s .  

REGULATED -20 VOLT SUPPLY (F igu re  4 )  

The -45 V o l t s  u n r e g u l a t e d  is a l s o  t ak -  
en o f f  a t  t h e  minus s i d e  of f i l t e r  c a p a c i -  
t o r  C l l O  and c o n n e c t s  t o  t h e  normal ly  open 
c o n t a c t  5R on r e l a y  K501. When t h e  t r a n s -  
m i t t e r  is keyed, K501 e n e r g i z e s  and c o n t a c t s  
5R and 6R c l o s e ,  app ly ing  -45 V o l t s  t o  t h e  
r e g u l a t o r  c i r c u i t .  Vol tage  dropping  r e s i s -  
t o r  R18 p rov ides  t h e  n e g a t i v e  b i a s  t o  t u r n  
on Q504. Zener d iode  VR3 p rov ides  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  go 
more n e g a t i v e ,  t h e  v o l t a g e  a t  t h e  base of 
Q4 a l s o  goes  more n e g a t i v e .  T h i s  c a u s e s  a  
change i n  t h e  ba se -emi t t e r  b i a s  on Q4, mak- 
i n g  i t  conduct  more h e a v i l y .  When Q4 con- 
d u c t s ,  t h e r e  is l e s s  ba se  b i a s  on Q504, and 
l e s s  base  c u r r e n t  f low.  With l e s s  base 
c u r r e n t  f low,  t h e  v o l t a g e  d rop  a c r o s s  Q504 
is l a r g e r ,  and t h e  o u t p u t  v o l t a g e  t e n d s  t o  
remain c o n s t a n t .  

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  forward  b i a s  on Q4 de- 
c r e a s e s .  Q4 conduc t s  l e s s  and r educes  t h e  
v o l t a g e  drop  a c r o s s  R18 s o  t h a t  t h e  forward  
b i a s  on Q504 is i n c r e a s e d  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 .  

F i g u r e  4  - Regula ted  -20 Volt  Supply 

C a p a c i t o r  C3 p r e v e n t s  h igh  f requency  
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 .  R21 p rov ides  v o l t a g e  t o  
o p e r a t e  t h e  Zener d iode  VR3. R17, R20 and 
R22 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  R20 t o  a d j u s t  t h e  
ba se  v o l t a g e  of Q1 which s e t s  t h e  o u t p u t  a t  
-20 Vo l t s .  T h i s  o u t p u t  is measured a t  j a c k s  
J1 and 54 on power supply  board A501. 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  +5%. 

REGULATED 12.6-VOLT SUPPLY ( F i g u r e  5 )  

The AC developed a c r o s s  t h e  two brown 
secondary  w i r e s  of T501 is r e c t i f i e d  by 
fu l l -wave  r e c t i f i e r  c i r c u i t  CR501 and CR502. 
The o u t p u t  is t aken  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  C102 and C103. The 
o u t p u t  of t h e  f i l t e r  c i r c u i t  i s  a p p l i e d  t o  
t h e  e m i t t e r s  of Q501 and Q502 through R 1  
and R2. When t h e  o u t p u t  of Q501 and Q502 
t r i e s  t o  r i s e ,  t h e  base  of Q1 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 low 
through R3 and R4, 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  ba se  of d r i v e r  t r a n s i s t o r  
Q503. Q503 w i l l  t h en  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  drop  a c r o s s  R501. 
The b a s e s  of Q501 and Q502 w i l l  become more 
p o s i t i v e ,  c aus ing  them t o  conduct  l e s s .  
T h i s  keeps  t h e  v o l t a g e  a t  t h e  o u t p u t  t e rmi-  
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 .  R 1  and 
R2 e q u a l i z e  c u r r e n t  th rough Q501 and Q502. 

When t h e  o u t p u t  of Q501 and Q502 t r i e s  
t o  drop ,  Q1 w i l l  conduct  l e s s .  Th i s  dec rea s -  
e s  t h e  forward b i a s  on Q503 t o  reduce  t h e  
v o l t a g e  drop  a c r o s s  R501. T h i s  w i l l  c a u s e  
Q501 and Q502 t o  conduct  more h e a v i l y  and 
hold  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 iode  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  
r e g u l a t o r  Ql. VR501 p r o t e c t s  Q503 from 
c u r r e n t  s u r g e s .  C502 p r e v e n t s  high f r equency  
o s c i l l a t i o n  i n  Q503 under  l i g h t  load  con- 
d i t i o n s .  



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  

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 r o d u c e  a  +12.6-Vol t ,  '5% r e a d i n g .  The 
o u t p u t  is measured  a t  J1 and 5 2  on A501. 

REGULATED +lo-VOLT SUPPLY ( ~ i ~ u r g  6 )  

The i n p u t  v o l t a g e  t o  t h e  10-Vol t  r e g -  
u l a t o r  c i r c u i t  is  t a k e n  f r o m  t h e  +12.6-Vol 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  b a s e  
o f  Q2  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 Q2 is k e p t  c o n s t a n t  by z e n e r  d i o d e  
VR2, 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  Q2  t o  c o n d u c t  more  which  means 
less b a s e  c u r r e n t  f o r  Q505. The v o l t a g e  
d r o p  a c r o s s  Q505 becomes l a r g e r  and  t h e  o u t -  
p u t  r e m a i n s  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  a n d  

QZ w i l l  c o n d u c t  less. T h i s  i n c r e a s e s  t h e  
f o r w a r d  b i a s  on 4 5 0 5  a n d  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  t h e  t r a n s i s t o r  t o  k e e p  t h e  
o u t p u t  c o n s t a n t .  

P o t e n t i o m e t e r  R14 is u s e d  t o  set  t h e  
e m i t t e r - b a s e  v o l t a g e  of Q2  f o r  t h e  d e s i r e d  
10-Vol t ,  +5% o u t p u t .  R 1 1  a n d  R16 l i m i t  
maximum c u r r e n t  t h r o u g h  Q2 .  R 1 3  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  VR2, and  
R33 p r o v i d e s  b i a s  f o r  Q505.  C2 a n d  C4 p r e -  
v e n t  h i g h  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  m e t e r e d  a t  5 3  a n d  J1 (GRD) 
on A501. 

RECEIVER MUTING 

T r a n s i s t o r  Q 3  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  m u t i n g  +10 V o l t s .  A c o n 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  
o f  Q2 .  When t h e  t r a n s m i t t e r  is  unkeyed ,  
+12.6 V o l t s  is  a p p l i e d  t o  t h e  b a s e  of t h e  
t r a n s i s t o r ,  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  +10 V o l t s  a t  t h e  e m i t t e r  
of Q2  is c o u p l e d  t h r o u g h  P443-2 t o  t h e  b a s e  
o f  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  Q 1 0  is t u r n e d  
o f f ,  a n d  t h e  r e c e i v e r  o p e r a t e s  n o r m a l l y .  

Keying t h e  t r a n s m i t t e r  g r o u n d s  t h e  b a s e  
of Q3, t u r n i n g  it 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  Q 9  c a u s e s  Q10  t o  t u r n  
on,  wh ich  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  m u t e s  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  k e y e d ,  K501 
becomes e n e r g i z e d  a n d  t h e  f o l l o w i n g  con-  
n e c t i o n s  are 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 -  
a g e  s u p p l y  

Low v o l t a g e  t o  t r a n s m i t t e r  
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a I n p u t  t o  20 -Vol t  r e g u l a t o r  

a 1 2 . 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  m u t e s  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  b l o w e r  

ANTENNA RELAY OPTION (K502) 

I n  t h e  n o r m a l l y  c l o s e d  p o s i t i o n ,  an -  
t e n n a  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  a n t e n n a  s y s t e m .  The . r e l a y  becomes en-  
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  o p e n i n g  t h e  r e c e i v e r  a n t e n n a  c i r -  
c u i t  a n d  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  a n t e n n a  s y s t e m .  

J a c k  5503  is c o n n e c t e d  t o  t h e  common 
l e a d  of K502 a n d  i s  mounted  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 .  The  
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 .  The 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  on t h e  r e c e i v e r  and  
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  5103  o n  t h e  t r a m s m i t t e r .  

MICROPHONE INPUT CIRCUIT 

I n  Local /Remote ,  Remote o r  R e p e a t e r  
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  mike  
j a c k  5902 is u s e d  t o  i s o l a t e  t h e  h i g h  imped- 
a n c e  mike  a n d  t h e  c o n t r o l  p a n e l  wh ich  a c t s  
as a 600-ohm impedance  a c r o s s  TB502-12 a n d  
-13. 

CR1 is  a b a c k - b i a s e d  d i o d e  i n  ser ies  
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 .  
A +9-Vol t  d r o p  a c r o s s  R15 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  of 
CR1 which  r e v e r s e  b i a s e s  t h e  d i o d e .  The  
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  R25 ( b o t h  are r e l a t i v e l y  h i g h  imped- 
a n c e s ) .  

The  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  +10 V o l t s  (when k e y e d )  
wh ich  is d i v i d e d  by v o l t a g e  d i v i d e r  R23 a n d  
R24, p r o d u c i n g  4 . 5  V o l t s  on  t h e  a n o d e  o f  
t h e  d i o d e .  T h i s  f o r w a r d  b i a s e s  t h e  d i o d e ,  
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 .  

C7, R24 a n d  R25 are 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 .  

LINE AMPLIFIER 

L i n e  A m p l i f i e r  Model 4EA24A12 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  Guard ,  a n d  
Model 4EA24A13 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  Guard .  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  are made a t  TB1501. The LINE 
LEVEL ADJUST p o t e n t i o m e t e r  R1501 is  mounted  
on t h e  power  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  power s u p p l y  10 -Vol 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  is  t a k e n  f r o m  volume h i g h  
(R511-3) on  t h e  s t a t i o n  power  s u p p l y .  

Model 4EA24A12 

Audio  f r o m  t h e  r e c e i v e r  is  a p p l i e d  t o  
t h e  b a s e  of 1st a u d i o  a m p l i f i e r  Q1 .  The 
o u t p u t  of  Q l  is  a p p l i e d  t o  de -emphas i s  n e t -  
work R5 a n d  C2 which  p r o v i d e s  6-dB p e r  
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  de -emphas i s  
n e t w o r k  i s  b u f f e r - a m p l i f i e r  Q2 .  The o u t p u t  
of  t h e  b u f f e r  s t a g e  i s  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  R1501 t o  t h e  
b a s e  of 2nd a m p l i f i e r  Q3 .  R1501 is  n o r m a l l y  
se t  f o r  2 .7  V o l t s  (+11  dB) a t  t h e  t e l e p h o n e  
p a i r .  F o r  s t a n d a r d  r e m o t e  c o n t r o l  s t a t i o n s ,  
i n s t r u c t i o n s  f o r  s e t t i n g  R1501 are con-  
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 ) .  F o r  s t a t i o n s  e q u i p p e d  w i t h  
t h e  s a t e l l i t e  r e c e i v e r  o p t i o n ,  i n s t r u c t i o n s  
f o r  s e t t i n g  R1501 are c o n t a i n e d  i n  t h e  
M a i n t e n a n c e  Manual f o r  . t h e  s a t e l l i t e  r e c e i v -  
e r .  

The o u t p u t  of  t h e  2nd a m p l i f i e r  i s  
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  Q 4  a n d  
Q5 .  Q4  o p e r a t e s  as a c u r r e n t  a m p l i f i e r  
a n d  Q 5  as a v o l t a g e  a m p l i f i e r .  The 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 l  t o  l i n e  o u t p u t  ter- 
m i n a l s  TB1501-6 a n d  -7. I n  s t a n d a r d  r e m o t e  
s t a t i o n s ,  t h e  l i n e  o u t p u t  is c o n n e c t e d  t o  
TB701-1 and  -2 on  r e m o t e  c o n t r o l  p a n e l  
Model 4KC16A12. F o r  s t a t i o n s  w i t h  t h e  
s a t e l l i t e  r e c e i v e r  o p t i o n ,  t h e  l i n e  o u t p u t  
i s  c o n n e c t e d  t o  TBl-4 and  TB1-5 on t h e  
Tone/Audio  b o a r d .  

The  o p e r a t i o n  of 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  by  s q u e l c h  s w i t c h  t r a n -  
s i s t o r s  Q 6  and  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  of Q6  rises f rom 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  on Q6,  wh ich  t u r n s  on  Q7 .  T u r n i n g  
on 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  them on 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.  The +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  emit ter  of 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 .  

The  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 on 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 rom b e i n g  
h e a r d  i n  t h e  s p e a k e r .  

Model 4EA24A13 

Aud io  f r o m  t h e  r e c e i v e r  is a p p l i e d  t o  
t h e  b a s e  of 1st a u d i o  a m p l i f i e r  Q1.  The 
a m p l i f i e r  o u t p u t  is c o u p l e d  t h r o u g h  a de -  
e m p h a s i s  n e t w o r k  (R5 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  
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t h e  Channel  Guard t o n e .  The f i l t e r  c o n s i s t s  
of C8 t h r o u g h  C14, L1 and R25. 

The f i l t e r  o u t p u t  i s  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  R1501 t o  
t h e  b a s e  2nd a u d i o  a m p l i f i e r  Q3. R1501 is  
normal ly  set  f o r  2.7 V o l t s  (+11 dB) a t  t h e  
t e l e p h o n e  p a i r .  F o r  s t a n d a r d  remote  con- 
t r o l  s t a t i o n s ,  i n s t r u c t i o n s  f o r  s e t t i n g  
R1501 a r e  c o n t a i n e d  i n  t h e  Adjustment  Sec- 
t i o n  ( s e e  T a b l e  of C o n t e n t s ) .  F o r  s t a t i o n s  
equ ipped  w i t h  t h e  s a t e l l i t e  r e c e i v e r  o p t i o n ,  
i n s t r u c t i o n s  f o r  s e t t i n g  R1501 a r e  c o n t a i n e d  
i n  t h e  Maintenance Manual f o r  t h e  s a t e l l i t e  
r e c e i v e r .  

The o u t p u t  of t h e  2nd a m p l i f i e r  i s  
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 and 
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  
and Q5 a s  a  v o l t a g e  a m p l i f i e r .  The 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  match- 
i n g  t r a n s f o r m e r  T1 t o  l i n e  o u t p u t  t e r m i n a l s  
TB1501-6 and -7. I n  s t a n d a r d  remote  s t a -  
t i o n s ,  t h e  l i n e  o u t p u t  i s  c o n n e c t e d  t o  
TB701-1 and -2 on remote  c o n t r o l  p a n e l  
Model 4KC16A12. F o r  s t a t i o n s  w i t h  t h e  
s a t e l l i t e  r e c e i v e r  o p t i o n ,  t h e  l i n e  o u t p u t  
is c o n n e c t e d  t o  TB1-4 and TB1-5 on t h e  
Tone/Audio board .  

The o p e r a t i o n  of l i n e  d r i v e r s  Q4 and 
Q5 i s  c o n t r o l l e d  by 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  and Q7. 

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  of 
Q6 rises from 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  on Q6, which t u r n s  
on Q7.  Turn ing  on 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  them on 
and 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 
eed  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  
.nd Q7. The +5 V o l t s  deve loped  a c r o s s  

d i v i d e r  network R20 and R21 is  a p p l i e d  t o  
t h e  emitter of 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 .  

The a c t i o n  of C6 and R 1 8  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 on 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" from b e i n g  
heard  i n  t h e  s p e a k e r .  

INITIAL ADJUSTMENT 

POWER SUPPLY 

The a d j u s t m e n t  f o r  t h e  power s u p p l y  
i n c l u d e s  t u r n i n g  on power s w i t c h  S501, and 
a d j u s t i n g  VOLUME c o n t r o l  R511 and 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 .  

L o c a l  and Local/Remote S t a t i o n s  

e n a b l e  t h e  volume and s q u e l c h  c o n t r o l s  on t h e  
f r o n t  p a n e l  t o  be a d j u s t e d  f o r  o p e r a t i o n  n e a r  
mid-range. 

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  (R511) t o  ap- 
p r o x i m a t e l y  mid-range, and set  t h e  SQUELCH 
c o n t r o l  (R512) 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  (R511) 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 ,  and set t h e  SQUELCH 
c o n t r o l  (R512) f o r  q u i e t i n g .  

LINE AMPLIFIER 

I n  s t a n d a r d  remote  c o n t r o l  s t a t i o n s ,  
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  c o n s i s t s  
of s e t t i n g  LINE LEVEL ADJUST R1501. To 
set  R1501: 

1. Make s u r e  t h a t  TB701-1 and -2 on t h e  
remote  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-Watt r e s i s t o r .  

2 .  Connect 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  and a p p l y  a  1000 
m i c r o v o l t ,  1000 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  sys tem d e v i a t i o n .  

3. A d j u s t  R1501 f o r  an  AC-VTVM r e a d i n g  of 
2 .7  V o l t s  RMS (+11 dB) a t  TB701-1 and 
-2 on t h e  remote c o n t r o l  p a n e l .  

F o r  s t a t i o n s  equ ipped  w i t h  t h e  s a t e l -  
l i t e  r e c e i v e r  o p t i o n ,  r e f e r  t o  t h e  Maint- 
enance  Manual f o r  t h e  S a t e l l i t e  R e c e i v e r  o r  
Vot ing  S e l e c t o r .  

MAINTENANCE 

TEST CABLE 

A 26- inch coax  t r a n s m i t t e r  t es t  c a b l e  
i s  c l i p p e d  t o  t h e  o u t s i d e  of 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  of 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  b e  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 from 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  Diagram);  t h e n  
remove t h e  e x t e n s i o n  c a b l e  from t h e  v e n t i l a -  
t i n g  c o v e r  and p l u g  one  end of t h e  e x t e n s i o n  
c a b l e  i n t o  5103 on t h e  t r a n s m i t t e r  and t h e  
o t h e r  end 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 o  t h e  t r a n s m i t t e r .  

S e t  t h e  VOLUME c o n t r o l  (R511) t o  
a p p r o x i m a t e l y  mid-range, and se t  t h e  SQUELCH 
c o n t r o l  (R512) f u l l y  c l o c k w i s e .  T h i s  w i l l  



MAINTENANCE LBI-4323 

MUFF I N  FAN LUBR ICATION 

M u f f i n  f a n s  e q u i p p e d  w i t h  a  m e t a l  b e a r -  
i n g  c a p  a r e  p e r m a n e n t l y  l u b r i c a t e d  a n d  w i l l  
r e q u i r e  no o i l i n g .  F o r  f a n s  e q u i p p e d  w i t h  
n r u b b e r  c a p ,  O i l e r  K i t  No. 19263  ( l i s t  
p r i c e  $4.25 s u b j e c t  t o  c h a n g e )  is recommend- 
ed  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 emov ing  t h e  f a n  f r o m  
i ts  moun t ing .  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 .  L u b r i c a t e  t h e  f a n  
a t  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  of 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  
U n i v i s B  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  

100°F  

120°F  o r  g r e a t e r  

RELAY SERVICING 

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 u b r i c a t e  
Fan  : 

Every  18  t o  2 4  mon ths  

Eve ry  1 2  t o  1 5  mon ths  

Eve ry  6  t o  8 mon ths  

l i t t l e  c a r e .  However, t h e y  s h o u l d  b e  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  any  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  no  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  fo rm.  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  and  g r i t ,  a n d  
w i l l  wea 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  of 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 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  i s  e n e r g i z e d .  The 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  s h o u l d  b e  a t  
l e a s t  1 5  grams.  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 .  

OILING INSTRUCTIONS 

To inject oil in the bearing: 
1. Position the needle at 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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SEE APPLICABLE PRODUCTION ZHANGE 

DEALING WITH THIS UNIT, FOR DES 

-1 SHEETS IN lNSTRUCTlON BOOK SECTION 

4 E P 3 8 A 1 2  ( P ~ 1 9 C 3 1 7 9 2 6 G I  E 

,101-14 A G + ~  6 XMTR C G 

PIOI -6  A 
A - H I  

'Iov 
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10 INTERLOCK 
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I. TERMINATE W-R WlRE AT TB501-16 W l T h  19B209260P103 
TERMINAL. ALLOW SUFFICIENT LENGTH FOR WIRE TO ~ : ~ ~ ~ , " ~ ~ : O ~ ~ ~ E ~ ~ ~ ~ E $ \ ~ ~ S  - V) 

REACH TB501-7. 
iT z 

VALUES IN OHMS UNLESS FOLLOWED BY W -  z 
- 

2 FOR DUPLEX OPERATION MOVE N24  W-R W l RE k ROM K=1000 OHMS OR MEG = 1 000 000 OHMS 
+ 5  W 

CAWITOR VALUES IN P I~OF~AADS [ECUAL TB501-16 TO TB501-7. 
3. FOR CONTINUOUS BLOWER OPERATION ADD JUMPER , " ~ ~ ~ , " k ~ ~ , " , " ~ $ ~ ~ ~ ~ $ " , { " , ~ ~ ~ ~ D  w 

FROM A501-H34 TO H36.  IN MICROHENRY5 UNLESS FOLLOWEO BY 9 ; 
4. A L L  WIRES ARE N 2 2  UNLESS OTHERWISE SPECIFIED. MH: MRLIHENRYS OR H2HENRYS 

5 .  ALL  VOLTAGES ARE TAKEN UNDER LOAD WlTH A 20.000 
OHMS PER VOLT METER AND ARE I N  V D C  UNLESS 
OTHERWISE SPECIFIED. READINGS MARKED WITH. 
ARE TAKEN WlTH THE  UNIT KEYED. ALL  OTHER VOLTAGES 
ARE IN THE  RECEIVE MODE. 

- 
~ N ~ ~ o u i E w - ~ ~  R E T A I N  R A r F L  tlii," M I  \ 

S F R F O R M b I / C € ,  H f . P L f & < t  M f  k T  < j F  ,AhJ? 1 
A FOR VOLTAGE TAP INFORMATION WITH DIFFERENT S E H Y I I : ~  P Z A H ~  S F , ~ , U L ~ I  ~i \ nh ,# t  S ~ L Y  * 

1 RANSMITTERS SEE TEST SPEC 19A129078.  n L C  MIIINFNI i 4 A v N G  r t ( ~ .  i f ' l  ~ l i l ' n ' l ' . ~  

L S H - Y I Y  "N T i l l  . ,LCITS ? , T  F O Z  7 ) i : '  I . ' .H I  
POWER SUPPLY SHOWN CONNECTED FOR 9 0  WATT -. ..-I 
HIGH BAND TRANSMITTER. 

* CAPACITORS MARKED WlTH 3f ARE LOCATED ON BOARD A502.  
P4RT OF MOD K I T  P L 1 9 A 1 2 9 6 7 0 G I  





LBI-4321E 

TRANSM ITTER/RECE IVER POIER SUPPLY 
MODEL 4EP38A12 

R1 
and 
R2 

R3 

R4 * 

R5 

R6 

R7 

R8 

R9 

R11 

R12 

R13 

R14 

R15 

R16 

R17 

R18 

R19 

R20 

R21 

R22 

R23 
and 
R24 

R25 

R26 

R27* 
and 
R28 * 

R29 

R30 

R31 

R32 

R33* 

S1 

vR1 
thru 
vR3 

v R ~  

XFl* 
thru 
XF3 * 

' 

SYMBOL 

A501 

C1 

C 2 

C3 

C4 

C5 

C6 

C7 

C8 

C9 

CR1 

CRZ* 
thru 
CR12* 

CR13 
and 
CR14 

CR15* 

DSl* 

F1 

F2 

P3 

J1 

J 2 
and 
J 3 

J4 

'41 
t hru 
93 

5493035P2 

3R77P470J 

3R77P301J 

3R77P431J 

19B209358P103 

3R77P911J 

3R77P16ZJ 

3R77PlOZJ 

3R77P223K 

3R77P680J 

3R79P101K 

3R77P331J 

19B209358P103 

3R77P105J 

3R77P561J 

3R77P222J 

3R77P20 W 

3R77P242J 

198209358P103 

3R77P22W 

3R77P13ZJ 

3R77W72J 

3R77P104J 

19A116310P23 

19A116310P42 

3R79P204J 

3R79P332J 

3R79P104J 

198209022P27 

19B209022P31 

3R152P221J 

19A115687P2 

4036887P6 

4036887P4 

19A116688Pl 

- --. 

GE PART NO. 

19A115680P5 

7774750Pl 

19A115028P117 

5496267P14 

19A116080P107 

5494481P7 

19A116080P104 

19A116080P103 

19C301693P20 

19A115050Pl 

4037822P7 

4037822P2 

4037822Pl 

4037822P1 

4034664Pl 

1R16P8 

1R16P2 

1R16P1 

403726531 

403726532 

403726533 

19A116755Pl 

19A115123P1 

- - - - - - - - - -  RESISTORS - - - - - - - - - 
Wirewound: 1 ohm f5%, 5 w; sim to Hamilton 
Hall Type HR. 

Composition: 47 ohms +5%, 1/2 w. 

Composition: 300 ohms f5%, 1/2 w. 

In REV c and earlier: 

Composition: 430 ohms f5%, 1/2 w. 

Variable, carbon film: approx 25 to 1000 ohms 
+lo%, 0.2 w; sim to CTS Type X-201. 

Composition: 910 ohms f5%, 1/2 w. 

Composition: 1600 ohms f5%, 1/2 w. 

Composition: 1000 ohms 258, 1/2 w. 

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

Composition: 68 ohms +5%, 1/2 w. 

Composition: 100 ohms flog, 2 w. 

Cormposition: 330 ohms f5%, 1/2 w. 

Variable, carbon film: approx 25 to 1000 ohms 
?lo%, 0.2 w; sim to CTS Type X-201. 

Composition: 1.0 megohm +5%, 1/2 w. 

Composition: 560 ohms f5%, 1/2 w. 

Composition: 2200 ohms f5%, 1/2 W. 

Composition: 2000 ohms =5%, 1/2 w. 

Composition: 2400 ohms +5%, 1/2 w. 

Variable, carbon film: approx 25 to 1000 ohms 
+lo%, 0.2 w; sim to CTS Type X-201. 

Composition: 2200 ohms f5%, 1/2 w. 

Composition: 1300 ohms f5%, 1/2 w. 

Composition: 4700 ohms +5%, 1/2 w. 

Composition: 0.10 megohm +5%, 1/2 w. 

Composition: 10 ohms f5%, 2 w. 

Composition: 0.20 megohm +5%, 1/2 w. 

In REV C and earlier: 

Composition: 0.20 megohm f5%, 1/2 w. 

Composition: 3300 ohms +5%, 1/2 w. 

Composition: 0.10 megohm f55, 1/2 w. 

Wirewound: 3.3 ohms +5g, 2 w; sim to IRC Type 
BWH . 
Wirewound: 4.7 ohms +5%, 2 w; sim to IRC Type 
BWH . 
Composition: 220 ohms +5%, 1/4 w. Added by 
REV A. 

- - - - - - - - - -  SWITCHES - - - - - - - - - 
Thermostat switch: contacts close at approx 
110'~ +6'k''and open at approx 9O0F f5-F. 

- - - - -  - - VOLTACZ REGULATORS - - - - - - - 
Silicon, Zener. 

Silicon, Zener. 

- - - - - - - - - - S O C K E T S - - - - - - - - - -  

Clip, fuse: sim to Littelfuse Inc 102068. 
(2 used with each socket). 

In REV B and eallier: 
. --  . . - .  . . 

DESCRIPTION 

CaPONENT BOARD 
19C317926Gl 

- - - - - - - - - CAPACITORS - - - - - - - - - - 
Electrolytic: 100 pf +I505 -108, 25 YEW; sim 
to Mallory Type TT. 

Ceramic disc: .00047 pf +loo% -08, 500 VDCW. 

Polyester: 0.33 pf f20%, 100 YEW. 

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

Polyester: 0.1 ( ~ f  +lo%, 50 YDCW. 

Ceramic disc: 470 pf +20%, 1000 VDCW; sim to 
RXC Type JF Discap. 

Polyester: 0.033 pf +lo%, 50 Y E W .  

Polyester: 0.022 pf +lo%, 50 VDCW. 

Ceramic disc: .006 pf +lo%, 1000 VDCW; sin 
to RYC Type JF Discap. 

- - - - - - - DIODES AND RECTIFIERS - - - - - - 
Germanium. 

Silicon. 

In REV B and earlier: 

Silicon. 

Silicon. 

Silicon. Added by REV E. 

- - - - - - -  INDICATING DEVICES - - - - - - - - 
Lamp, incandescent: 28 v; sim to GE2148. 
Deleted by REV A. 

- - - - - - - - - - - ~ S E S  - - - - - - - - - - 
Quick blowing: 5 amps at 250 v; sim to Littelfuse 
312005 or Bussmann MTH-5. 

Quick blowing: 3/4 amp at 250 v; sim to Littel- 
fuse 312.750 or Bussmann AGC-3/4. 

Quick blowing: 1/2 amp at 250 v;  sim to Littel- 
fuse 312.500 or Bussmann AGC-1/2. 

- - - - - -  - JACKS AND RECEPTACLES - - - - - - 
Jack, tip: black plastic body; sim to 
Component Mfg Service A-1128. 

Jack, tip: red plastic body; sim to Component 
Mfg Service A-1128. 

Jack, tip: green plastic body; sim to 
Component Mfg Service A-1128. 

- - - - - - - - -  TRANSISTORS - - - - - - - - - 
Silicon, NPN; sim to Type 233947. 

In REV A and earlier: 

Silicon, NPN; sin to Type 2N2712. 

A502 

ClOl 

C102 
and 
C103 

C104 

C105 
and 
C106 

C107 
and 
C108 

C109 
and 
CllO 

6501 * 

C501 

C502 

CR501* 
and 
CR502* 

CR503 

F501 

5902 

K501 

L501 

L502 

L503 

L504 

PlOl 

5493132P5 

5493132Pl 

5493132P5 

5493132P6 

7774786P42 

7774786P17 

198209474P1 

549347731 

19A116080P5 

19A116080P7 

19A116783Pl 

19A115202P2 

4037822P1 

549127238 

19A116061G2 

19A116061G3 

19A116061G4 

19C307092P2 

198209434P1 

19B209071Pl 

198209142P2 

19B209080P2 

19C303506Pl 

CCMPONENT BOARD 
19C317935Gl 

- - - - - - - - - - CAPACITORS - - - - - - - - - 
Electrolytic: 30 pf +50 -lo%, 450 YDCW. 

Electrolytic: 1000 pf +250 -1546, 35 VDCW. 

Electrolytic: 30 pf +50 -1046, 450 VDCW. 

Electrolytic: 15 pf +50 -lo%, 450 YDCW. 

Electrolytic: 15 pf +50% -108, 450 YDCW; Sim to 
lallory Type TC. 

Electrolytic: 100 pf +loo% -lo%, 150 YDCW; 
sim to lallory Type TC. 

- - - - - - - - - -  y-s - - - - - - - - - - 
Fan, single phase: 115 VAC, 60 Hz; sim to Rotron 
"Centaur" Muffin Venturi Fan Model CT3A2. 

In REV G and earlier: 

Fan assembly, single phase: 115 VAC, 60 Hz, 
14 w, ccw rotation; sim to Rotron "Gold Seal 
Venturi Muff in Fan". 

- - - -  - - -  - - - CAPACITORS - - - - - - - - - 
Polyester: 0.047 bf f20%, 50 VDCW. 

Polyester: 0.1 bf f208, 50 YDCW. 

- - - - - - - DIODES AND RECTIFIERS - - - - - - 
Silicon. 

In REV D and earlier: 

Silicon. 

Silicon. 

- - - - - - - - - - - FUSES - - - - - - - - - - 
Cartridge, medium blowing: 5 amps at 125 V; 
sim to Bussmann MDX-5. 

- - - - - -  - JACKS AND RECEPTACLES - - - - - - 
Includes : 

Connector: 4 female contacts; sim to Amphenol 
Type 91-PN4F-1000. 

Hex nut: 13/16-27N. 

Lockwasher, internal tooth, 13/16. 

- - - - - - - - - - RELAYS - - - - - - - - - - 
Armature, open: 12 VDC nominal, 3 w max 
operating, 6 form A contacts rated at 3 amps at 
115 VAC or 28 VDC; sim to Magnecraft 22x636. 

- - - - - - - - - -  INDUCTORS - - - - - - - - - 
Reactor: 5 h ind min at 0.3 amp DC, 80 ohms DC 
res max, 1000 VDC operating. 

Reactor: 3 h ind min at 0.4 amp DC, 30 ohms DC 
res max, 600 v peak, 300 VDC operating. 

Reactor: 800 mh ind mio at 0.1 amp DC, 30 ohms 
DC res max, 100 v peak, 45 YDC operating. 

Reactor: 12 mh min, 0.3 ohm DC res max, 18 
operating. 

- - - - - - - - - - - p w o - - - - - - - - - -  

Includes : 

Connector, phenolic: 20 contacts rated at 5 amps 
. . .  

P443 

0501 
and 
9502 

Q503 

4504 

Q505 

R501 

R511 

R512 

S501 

T501 

TB1 

TB501 
and 
TB502 

TB503 

TB504 

vR501 

W501* 

W502 

XF501 

XQ50l 
t hru 
XQ504 

K502 

19C303506Pl 

19A121589G1 

19A115268P1 

19A115376Pl 

19A115267Pl 

19A116203P3 

5493035351 

2R76P12 

2R76P10 

7144140Pl 

19C307137Pl 

7775500325 

19C301086PlO 

7775500P23 

7775500P7 

4036887P2 

19C32005963 

19C32005961 

19C32005962 

19B209005Pl 

5491888P1 

19B20462861 

19C307103Pl 

198209044P16 

In 

CC 

Cc 

(k 

(k 

GE 

s J 

- 
I d  
HI 

VI 
s : 

VI 
s : 

Tc 
11 

- 
PC 
h 

- 
PI 

Fa 

Pi 

PI 

- 
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- 
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11 

T : 

Rt 

- 
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12 

13 

14  

1 5  
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17  

1 8  
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20 

21 

22 

23 

24 

25 

APiTENNA RELAY KIT 
19A121260G2 

(2-FREQUENCY) 

Relay assembly. Includes:  

Relay, armature,  coax ia l :  12  YDC nominal, 2 w 
max o p e r a t i n g ,  100 ohms f15%, c o i l  r e s  1 form 
C con tac t  r a t e d  a t  100 w RF a t  470 l ~ z f  s i m  to 
FXR 300-10977. 

Antenna c a b l e ,  RF: 1900 W S  max, approx 10  
inches long;  sim t o  Amphenol 421-055. 
(Used wi th  5503).  

Receiver cab le  assembly RF coax ia l :  inc ludes  
panel 27 inches r e c e p t a c l e  long.  (5504): 350 VRYS max, approx 

Transmi t t e r  c a b l e ,  RF: 1900 W S  max, approx 
12 inches  long;  s i m  t o  Amphenol 421-055. (Used 
with P103). 

Receptacle,  p a n e l ,  coax ia l :  mica - f i l l ed  i n s e r t ,  
UHF con tac t .  S igna l  Corps SO-239 o r  sim t o  
Amphenol 83-1R. 

Hood UHF connector:  1 x 1 x 3/4 inches used 
wi th1~~-58WL!  cab les ;  sim t o  Amphenol 831765. 
(Used with 5503 and 5504).  

Connector: phono type plug.  

REPEATER CABLES 
(WITHRIT DUPLEXER) 

Transmi t t e r  Antenna Cable.  Includes:  

RF cab le :  approx 5 inches long.  

Connector (Transmi t t e r  s i d e ) .  

Hood, UHF Connector. 

Receptacle;  sim t o  S igna l  Corp SO-239. 

Receiver Antenna Cable. Includes:  

RF Cable: approx 23 inches long. Includes 
7104941P11 connector .  

Hood, UHF Connector. 

Receptacle;  sim t o  S igna l  Corp SO-239. 

REPEATER CABLES 
(WITH DUPLEXER) 

Transmit ter  Antenna Cable. Includes:  

RF Cable: approx 14 inches long.  

Connector (To h p l e x e r ) .  

Connector (To Transmi t t e r ) .  

Receiver Antenna Cable. Includes:  

RF Cable: approx 22 inches long. 

Connector (To Cuplexer). 

Connector (To Receiver) .  

MECHANICAL PARTS 
(SEE RC-2228) 

Cl ip ,  s p r i n g  t ens ion .  

Nut shee t  sp r ing :  s i m  t o  Tinnerman C1356- 
632L157. (Used t o  secure  TB501 and TB502). 

Hex spacer :  6-32. (Used with A501 and A502). 

Support. (Used with K501). 

Cover. (Used with K501). 

19B204628G2 

19C307103Pl 

19B209044~16 

5491689P52 

198209044P16 

2R22P3 

402908231 

19A121302Gl 

19A121309G1 

198209044316 

7104941317 

4029082P1 

2R22P3 

7146725137 

5491689P64 

402908231 

2R22P3 

198205895G3 

19B209044P16 

198209018P5 

7104941P17 

19820589564 

198209044P16 

198209018P5 

7104941P17 

7763541P6 

7160508P2 

5491541P209 

19A121032Pl 

19A121245Gl 

r l a Y O L I Y  

7135118P2 

19B201074P206 

19A116022Pl 

19A116023P2 

5490195P102 

19A121787Gl 

19C317851Gl 

19B218282Gl 

19B204374Gl 

4034208P1 

5491689P55 

402997431 

19A121788Gl 

19A121039Pl 

19820437561 

K504 

5503 
and 
5504 

P103 

1 

2 

3 

4 

5 

------ - 

15376P1 

15267P1 

16203P3 

,035P51 

,P12 

P10 

.07137P1 

500P25 

01086P10 

500P23 

500P7 

887P2 

20059G3 

20059Gl 

20059 G2 

09005P1 

88831 

)4628G1 

)7103P1 

)9044P16 

389~52  

'9044P16 

I 

6 

7 

10 9 7 

l \ & l I  )&{ 8 
0505 0501-0504 

- - . - - - - - , - - . - . 

Germanium, PNP. 

Germanium, PNP. 

S i l i c o n ,  NW. 

- - - - - - - - - -  REsIsTOWS - - - - - - - - - 
Wirewound: 50 ohms *lo%, 10 W; sin t o  Hamilton 
Ha l l  Type HR. 

Variable,  carbon f i lm:  5000 ohms +20%, 3/8 w; 
sim t o  CTS S e r i e s  45. 

Var iab le ,  carbon f i lm: 2500 0h.s *20%, 3/8 W; 
sim t o  CTS S e r i e s  45. 

- - - - - - - - - -  SWITCHgS - - - - - - - - - 
Toggle: SPST, 10 amps a t  250 v o r  1 5  amps a t  
115 v;  sin t o  Hart  164. 

- - - - - - - - - TRANSPOWERS - - - - - - - - 
Power, step-down and step-up: 
mi :  117 VRYS, 50/60 Hz. 

- - - - - - - - TENING BOARDS - - - - - - - 
Phen: 9 t e rmina l s .  

Feed-thm, phen: 16  t e rmina l s ;  sin t o  GE CR151D. 

Phen: 7 t e rmina l s .  

Phen: 3 t e rmina l s .  

- - - - - - - VOLTAGE RECULATOWS - - - - - - - 
S i l i c o n ,  Zener. 

- - - - - - - - - - -  CABUS - - - - - - - - - 
Transmi t t e r :  Includes P101. 

In REV A and e a r l i e r :  

Transmi t t e r :  Includes P101. 

Receiver: Includes P443. 

- - - - - - - - - - S O C K E T S - - - - - - - - -  

Fuseholder: 1 5  amps a t  250 v ;  sin t o  L i t t e l f u s e  
342012. 

T r a n s i s t o r ,  power, phen: sim t o  Cinch 133-92- 
10-034. 

HARNESS ASSEMBLY 
19M16086G2 

( Inc ludes  TB501-TB503, 1501, 1502) 

ANTENNA RELAY KIT 
19A121260G1 

(1-PRBQUENCY ) 

Relay assembly. Includes:  

Relay, armature,  coax ia l :  12  VDC naminal, 2 W 
max opera t ing ,  100 ohms *15%, c o i l  r e s ,  1 form 
C con tac t  r a t e d  a t  100 v RP a t  470 MHz; sim t o  
FXR 300-10977. 

Antenna c a b l e ,  RP: 1900 VRYS max, approx 10 
inches  long;  sim t o  Amphenol 421-055. (Used 
with 5503).  

Receiver  c a b l e  assembly, RF coax ia l :  inc ludes  
phono type Plug (P441),  350 VWS max, approx 
27 inches  long.  

Transmi t t e r  c a b l e ,  RF: 1900 VWS max, approx 
12  inches long;  sin t o  Amphenol 421-055. (Used 
wi th  P103). 

Changed R27 and R28. 

REV. E - To prevent t h e  t r a n s m i t t e r  from bein 
keyed by a s h o r t  on t h e  + l o  Volt l i n  
Added CR15. 

.- ' C " .  I.". v - r, r .  \ C  U .ILL,, Y d V I  * U U . I , .  

S o l d e r l e s s  t e rmina l .  (Used wi th  Q505). 

Tap screw P h i l l i p s  P O Z I D R I V ~ :  NO.  4-40 x 3/8. 
(used w i t i  9505). 

Insu la ted  bushing.  (Used with Q505). 

I n s u l a t o r ,  p l a t e .  (Used with 9505). 

Fas tener ,  snap-s l ide .  (Locks Transmi t t e r  and 
Receiver  Uni t s  i n  opera t ing  p o s i t i o n ) .  

Support .  (Used with Transmi t t e r ) .  

Chass i s .  

Tunnel cover .  (Used with B501). 

Hinged suppor t .  (Used wi th  Receiver) .  

C l i p ,  s p r i n g  t ens ion .  (Secures RF cab le  
assembly). 

Cable assembly, RP: inc ludes  phono type p lug  
and j ack ,  350 VWS max, approx 26 inches long.  

I n s u l a t o r ,  p l a t e .  (Used with 9501-9504). 

Support .  (Used wi th  Receiver) .  

Support .  (used with B501). 

Hinged suppor t .  (Used wi th  Transmi t t e r ) .  

REV. B - To improve regu la t ion .  
Changed R4. 

REV. c - To incorpora te  new fuseho lders  on AC 
Changed XF1, XF2 and XF3. 

REV. D - To improve harness.  
Changed 11501. 

REV. E - To incorpora te  new diodes.  
Changed CR501 and CR502. 

REV. F - To prevent  microphonics wi th  f a n  
s t a r t -up .  
Changed Fan. Added grommet and 
f l a twasher .  

REV. A - 10 V Regulator  19C317926Gl 

To improve r e l i a b i l i t y  of 10 Volt  
Regulator .  
Deleted DS1 and added R33. 

REV. B - 10 V Regulator  19317926Gl 

TO inprove r e l i a b i l i t y  of 10 Volt  
Regulator .  Replace Ql-Q4. 

REV. c - 10 v Regulator  19C317926G1 

To incorpora te  d iodes  with higher 
breakdown vo l tage .  
Changed CR2 through CR12. 

REV. D - To incorpora te  improved bleeder r e s i  
in high vo l t age  c i r c u i t .  



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  "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  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 - 4EP38A12 

To c o r r e c t  c o n n e c t i o n s  t o  Q504. 
Moved t h e  G-R w i r e  f rom Q504-E t o  Q504-C. 
Moved t h e  BL-R w i r e  f rom Q504-C t o  Q504-E. 

REV. B - To improve r e g u l a t i o n .  
Changed R4. 

REV. C - To i n c o r p o r a t e  new f u s e h o l d e r s  on A501. 
Changed XF1, XF2 and  XT3. 

REV. D - To improve h a r n e s s .  
Changed W501. 

REV. E - To i n c o r p o r a t e  new d i o d e s .  
Changed CR501 and  CR502. 

REV. F - To p r e v e n t  mic rophon ic s  w i t h  f a n  
s t a r t - u p .  
Changed Fan. Added grommet and 
f l a t w a s h e r .  

REV. A - 1 0  V R e g u l a t o r  19C317926Gl 

To improve r e l i a b i l i t y  o f  1 0  V o l t  
R e g u l a t o r .  
D e l e t e d  DS1 and  added R33. 

REV. B - 10 V R e g u l a t o r  19317926Gl 

To improve r e l i a b i l i t y  of 1 0  V o l t  
R e g u l a t o r .  R e p l a c e  Ql-Q4. 

REV. C - 10 V R e g u l a t o r  19C31792661 

To i n c o r p o r a t e  d i o d e s  w i t h  h i g h e r  
breakdown v o l t a g e .  
Changed CR2 th rough  CR12. 

REV. D - To i n c o r p o r a t e  improved b l e e d e r  r e s i s t o r s  
i n  h igh  v o l t a g e  c i r c u i t .  
Changed R27 and R28. 

REV. E - To p r e v e n t  t h e  t r a n s m i t t e r  f rom be ing  
keyed by a s h o r t  on t h e  +10 Vo l t  l i n e .  
Added CR15. 
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PARTS LIST 

LISE AMPLIFIER 
MODEL 4EA24A12 (19A12909761) 
MODEL 4EA24A13 (19A129097G2) 

C1 

C2 

C3 
thru 
C5 

C6 

C7 

C8 

C9 

C10 

C11 

C12 
and 
C13 

C14 

SYMBOL 

C15 

CRl* 
and 
CR2' 

L 1 

Ql * 
and 
Q2 

Q3 * 
and 
Q4 * 

Q5 

Q6 * 

87 * 

LINE AMPLlFIER BOARD 
A1501 19C317324G1 
A1502 19C31732462 

GE PART NO. 

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

Polyester: 0.068 pf f208, 50 VCCW. 

Polyester: 0.33 pf i-20%. 250 VDCW. 

Tantalum: 3.3 pf L20%, 15 YEW; sim to 
Sprague Type 150D. 

DESCRIPTION 

Tantalum: 150 ~f 2202, 6 VDCW: sim to 
Sprague Type 150D. 

Polyester: 0.033 pf +20F, 50 YEW. 

Polyester: 0.15 pf +lo%, 50 MCW. 

Polyester: 0.068 pf ?lo%, 50 YEW. 

Polyester: 0.1 pf ?lo'%, 50 YEW. 

Polyester: 0.068 pf tlOC. 50 YDCW. 

Polyester: 0.33 pi' 210%. 250 VCCW. 

polyester: 0.1 pi _+lo%, 50 VDCh 

Ceramic disc: 1000 pf ?20';, 1000 VKW, slm to 
RMC Type JF Dlscap. 

- - - - - - - DIODES AND RECTIFIERS - - - - - - 
Silicon. Added by REV A. 

- - - - - - - - - -  INDUCTORS - - - - - - - - - 
Reaclor. 853 MH lnd. 120 amp '15% !X res: Sim 
to Artted AC5672. 

- - - - - - - - - TRANSlSTORS - - - - - - - - 

Silicon. NPN: sim to Type 2N3947. 

In REV A and earlier: 

Silicon. NPN; sim to Type 2N2712. 

Silicon, NPN; sim to Type 2N5210. 

In REV A and earlier: 

Silicon, NPN: sim to Type 2N2925. 

Silicon, NPN: sim to Type 2N3053. 

Silicon, NPN; sim to Type 2N3947. 

In REV 4 and earlier: 

Silicon, NPN; sim to Type 2N2712. 

Silicon, NPN; sim to Type 2N5210. 

In REV and earlier: 

Silicon, NPN: sim to Type 2N2925. 

- - - - - - - - - -  RESlSTORS - - - - - - - - - 

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

Composition: 20,000 ohms t5$, 1/2 ~ u .  

Composition: 3000 ohms '5%. 1/2 w .  

Composition: 1000 ohms i5%. 1,'2 w. 

Composition: 10.000 ohms +lo%, 1/2 w .  

I I I 

"COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES 



PRODUCTION CHANGES 

C11;lnges ~ r r  t l l r .  e q u i p m e n t  t o  l m p r o v c  p e r t o r m a n c e  o r  t o  s l r n p l l f y  c l r c u l t s  a r e  
~ d r : n t l f l e d  by a " R e v i s i o n  L e t t e r " ,  w h l c h  i s  s t a m p e d  a f t e r  t h e  m o d e l  number 
01 t h e  u n i t .  The  r e v i s j o n  s t a m p e d  o n  t h e  u n l t  l n c l u d e s  a 1 1  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  h r t s  L i s t  f o r  d e s c r i 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  
revisions. 

R E V .  A  - 4E.424412 % 1 3  

T o  a d d  l l g h t n l n g  p r o t c c t l o n  c l r r u l t r v  l o r  
t h e  4 u d l o  o u t p u t  Transistor. 4 d d a d  CR1, 
CR2 a n d  VR1. 

R E V .  B - 4EA24A12 & 13 

I m p r o v e  Reliability. Changed  $1-$4. 
$6 a n d  8 7 .  
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Each component appearing on the schematic diagram is identified by a symbol number to 
simplify locating it in the parts list. Each component is listed by symbol number, follow- 
ed by its description and GE Part Number. 

Service parts may be obtained from Authorized GE Communication Equipment Service Stations 
or through any GE Radio Communication Equipment Sales Office. When ordering a part, be 
sure to give: 

1. GE Part Number for component 
2. Description of part 
3. Model number of equipment 
4. Revision letter stamped on unit 

- 

These instructions do not purport to cover all details or variations in equipment nor to 
provide for every possible contingency to be met in connection with installation, operation 
or maintenance. 

Should further information be desired, or should particular problems arise which are not 
covered sufficiently for the purchaser's purposes, contact the nearest Radio Communication 
Equipment Sales Office of the General Electric Company. 
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