
TOW EIAUDIO PAWEL 191141394363 81 65 

SPECIFICATIONS * 
Used With 

Tone Frequency 

Tone Output 
Receiver  Squelched 
Receiver Unsquelched 

Audio Output 

Output Impedance 

Input  Power 
19D413943G3 Panel  
19D413943G5 Panel 

Switching Voltage 

Dimensions 

Temperature Range 

S a t e l l i t e  Receivers 

1950 Hz f 1 0  Hz 

-20 t o  +11 d&n 
Less than -60 d h  

600 ohms 

30 mil l iamperes  @ 10 Vol t s  DC 
117 VAC, 50/60 H z  410% 

2 Vol ts  wi th  less than  100 
mi l l i second rise t i m e  

One 19-inch rack  u n i t  

h e s e  specifications are intended primarily for the use of the serviceman. Refer to the appropriate Specification Sheet for the complete specifications. 
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WARNING 
N o  o n e  s h o u l d  b e  p e r m i t t e d  t o  h a n d l e  a n y  p o r t i o n  of t h e  e q u i p m e n t  t h a t  i s  s u p p l i e d  
w i t h  h i g h  v o l t a g e ;  o r  t o  c o n n e c t  a n y  e x t e r n a l  a p p a r a t u s  t o  t h e  u n i t s  w h i l e  t h e  
u n i t s  a r e  s u p p l i e d  w i t h  p o w e r .  K E E P  AWAY FROM L I V E  C I R C U I T S .  



t h e  a u d i o  p a i r .  

The  Tone/Audio  P a n e l  is u s e d  i n  t o n e  
s i g n a l i n g  a p p l i c a t i o n s  i n  R e c e i v e r  V o t i n g  
S y s t e m s .  Whenever t h e  S a t e l l i t e  R e c e i v e r  is  
s q u e l c h e d ,  a  1950  H z  t o n e  f r o m  t h e  Tone/  
Audio  P a n e l  is a p p l i e d  t o  t h e  V o t i n g  S e l e c -  
t o r  t h r o u g h  t h e  a u d i o  p a i r .  When t h e  re- 
c e i v e r  is  u n s q u e l c h e d ,  t h e  1950  H z  t o n e  is  
removed a n 6  t h e  r e c e i v e r  a u d i o  is a p p l i e d  
t o  t h e  V o t i n g  S e l e c t o r .  

Two Tone/Audio  P a n e l s  a r e  a v a i l a b l e .  
The 19D41394363 p a n e l  is u s e d  w i t h  G e n e r a l  
E l e c t r i c  MASTR L o c a l  C o n t r o l ,  Remote C o n t r o l ,  
R e p e a t e r  a n d  R e m o t e / R e p e a t e r  s t a t i o n s .  The  
19D41394365 p a n e l  c o n t a i n s  i ts  own 1 2 0  VAC 
Power S u p p l y  a n d  may be  u s e d  w i t h  a n y  S a t e l -  
l i t e  R e c e i v e r  w h i c h  is  e q u i p p e d  w i t h  a  Ca r -  
r ier  O p e r a t e d  R e l a y  (COR) o r  C a r r i e r  Opera-  
t e d  S w i t c h  (COS) f u n c t i o n .  

The 19D41394365 ( O p t i o n  7692)  Tone/  
Audio  P a n e l  is  d e s i g n e d  f o r  moun t ing  i n  a  
1 9 - i n c h  r a c k .  No h a r n e s s  is  s u p p l i e d  w i t h  
t h i s  p a n e l  f o r  i n t e r c o n n e c t i o n  w i t h  t h e  
S a t e l l i t e  R e c e i v e r .  

CIRCUIT ANALYSIS 

The c i r c u i t r y  o f  t h e  Tone/Audio  P a n e l s  
c o n s i s t  o f  a  t o n e  o s c i l l a t o r ,  a m p l i f i e r s ,  
t o n e  g a t i n g  c i r c u i t s ,  a n  e m i t t e r - f o l l o w e r  
a n d  a l i n e  d r i v e r .  The +10 V o l t s  r e q u i r e d  
f 01- o p e r a t i n g  t h e  19D41394363 p a n e l  c i r c u i t -  
r y  i s  t a k e n  f r o m  t h e  EP-38-A o r  EP-39-A 
Power S u p p l y .  

A p p l y i n g  power t o  t h e  Tone IAud io  boa rd  
(A2) s t a r t s  o s c i l l a t o r  Q1. F e e d b a c k  f o r  t h e  
o s c i l l a t o r  is s u p p l i e d  t h r o u g h  C2. The  o s -  
c i l l a t o r  o u t p u t  is  c o u p l e d  t h r o u g h  T 1  t o  t h e  
b a s e  o f  a m p l i f i e r  Q2. P o t e n t i o m e t e r  R7 i n  
t h e  emit ter  o f  Q2 is u s e d  t o  set  t h e  t o n e  
o u t p u t  l e v e l  a p p l i e d  t o  t h e  a u d i o  p a i r .  I n -  
s t r u c t i o n s  f o r  s e t t i n g  R7 a r e  c o n t a i n e d  i n  
t h e  S a t e l l i t e  R e c e i v e r  A d j u s t m e n t  P r o c e d u r e .  

When t h e  r e c e i v e r  i s  s q u e l c h e d  ( n o  COR 
o r  COS v o l t a g e ) ,  t h e  o u t p u t  o f  Q3 is  a p p l i e d  
t o  e m i t t e r - f o l l o w e r  Q4 and l i n e  d r i v e r  Q5. 
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  
t h e  600-ohm l i n e  m a t c h i n g  t r a n s f o r m e r  T2 t o  

When t h e  r e c e i v e r  is u n s q u e l c h e d ,  t h e  
COS v o l t a g e  is a p p l i e d  t o  t h e  b a s e  o f  Q8 
t h r o u g h  R24-C16 and R32. Q8 is t u r n e d  o n ,  
t u r n i n g  o f f  Q9. T u r n i n g  o f f  Q9 t u r n s  on 
t o n e  g a t e  Q6 and  Q7. C o n d u c t i o n  o f  Q7 
s h u n t s  t h e  t o n e  t o  g r o u n d .  The  r e c e i v e r  
a u d i o  is c o u p l e d  t h r o u g h  c a p a c i t o r s  C10 and 
C18 and  t h r o u g h  t r a n s f o r m e r  T2 t o  t h e  a u d i o  
p a i r .  Q8 a n d  Q9 p r o v i d e  a  s l o w - t o - o p e r a t e  
and  f a s t  r e l e a s e  s w i t c h i n g  f u n c t i o n  f o r  t h e  
t o n e  g a t e .  The  t u r n - o n  v o l t a g e  f o r  Q6 is  
s l o w e d  by t h e  c h a r g i n g  o f  C17 i n  t h e  c o l l e c -  
t o r  of  Q9. T h i s  g u a r a n t e e s  t h a t  t h e  v o t i n g  
r e c e i v e r  i s  p r o v i d i n g  f u l l  a u d i o  o u t p u t  be- 
f o r e  t h e  t o n e  is g a t e d  o f f .  When t h e  i - ece i -  
v e r  s q u e l c h e s ,  c a p a c i t o r  C16 d i s c h a r g e s  and  
o p e r a t e s  t h e  s w i t c h  q u i c k l y  t o  a l l o w  t h e  
s q u e l c h  t a i l  f r o m  t h e  r e c e i v e r  t o  mash t h e  
t o n e  b u r s t .  

D i o d e s  CR1 and CR2 and Z e n e r  d i o d e  VR1 
p r o t e c t  t h e  t o n e / a u d i o  c i r c u i t r y  f r o m  l i n e  
s u r g e s .  

The  Power S u p p l y  (A3) p r o v i d e d  w i t h  t h e  
19D41394365 p a n e l  c o n s i s t s  o f  power t r a n s -  
f o r m e r  T 1 ,  f u l l - w a v e  b r i d g e  r e c t i f i e r  CR1- 
CR4 and t h e  1 0  VDC r e g u l a t o r  c i r c u i t .  P l a -  
c i n g  t h e  OFF-ON s w i t c h  S 1  i n  t h e  ON p o s i t i o n  
a p p l i e s  1 1 7  V o l t s  AC t o  t h e  p r i m a r y  o f  T1.  
The  p r i m a r y  is f u s e d  by F1 .  The  AC is  r e c -  
t i f i e d  by CR1-CR4, f i l t e r e d  by C2 and ap-  
p l i e d  t o  t h e  r e g u l a t o r  Q1 a n d  VR1. The  re- 
g u l a t e d  +10 VDC is a p p l i e d  t o  t h e  t o n e / a u d i o  
c i r c u i t s .  

D iode  CR5 is n o r m a l l y  b a c k  b i a s e d  b u t ,  
i f  t h e  s u p p l y  v o l t a g e  f a i l s ,  t h e  d i o d e  w i l l  
become f o r w a r d  b i a s e d  and an a u x i l i a r y  b a t -  
t e r y  c o n n e c t e d  t o  TB1-10 w i l l  be a u t o m a t i -  
c a l l y  s u b s t i t u t e d  f o r  t h e  power s o u r c e .  
When t h e  s u p p l y  v o l t a g e  is  r e s t o r e d ,  t h e  
d i o d e  is a g a i n  r e v e r s e - b i a s e d .  T h i s  a u t o -  
m a t i c a l l y  d i s c o n n e c t s  t h e  b a t t e r y .  

MAINTENANCE 

The Tone /Aud io  P a n e l  s h o u l d  r e q u i r e  a  
minimum o f  m a i n t e n a n c e .  I f  s e r v i c e  is re- 
q u i r e d ,  r e f e r  t o  t h e  DC v o l t a g e  r e a d i n g s  on 
t h e  S c h e m a t i c  Diagram.  
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SCHEMATIC DIAGRAM 
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DESCRIPTION 

- - - - - - - - - - - pLum - - - - - - - - - - - 

Contact, electrical: sim to Amp 42827-2. 

- - - - - - - - - - -  SWITCHES - - - - - - - - - 

Toggle: DPST, 6 amps at 125 VAC/VDC: sim to 
Cutler-Hammer 8370K8. 

- - - - - - - - - TERMINAL BOARDS - - - - - - - - 
Feed-thru, phen: 10 terminals; sim to GE CR151D. 

- - - - - - - - - - - CABLES - - - - - - - - - - 

Power: 3 wire conductors, approx 8 feet long. 

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

Fuseholder: 15 amps at 250 v; sim to Littelfuse 
342012. 

HARNESS ASSEMBLY 
19D41394364 (19D413943G3) 

(Includes P1-P9, TB1) 

HARNESS ASSEYBLY 
19Ml3943G6 (19D413943G5) 

(Includes P1-P9, TB1) 

- - - - - - - - - MISCELLANEOUS - - - - - - - - 
Nut, sheet spring: sim to Tinnerman C1356- 
632-24. (Secures TB1). 

Terminal, solderless: sim to AMP 31251-LOOSE PC. 
(Used with Wl). 

Bushing, strain relief: sim to Heyco SR-5P-4. 
(Used with Wl). 

Hexnut: No. 15/32-32. (Used with S1). 

Lockwasher: No. 1/2; sim to Shakeproof 1224-2. 
(Used with Sl). 

Insulator, washer: nylon. (Used with 95 on A2, 
Ql on A3). 

SYMBOL 

P1 
thru 
P9 

S 1 

TB1 

W1 

XF1 

DESCRIPTION 

Variable, carbon film: approx 50 to 2500 ohms 
f20%, 0.2 w; sim to CTS Type U-201. 

Composition: 51,000 ohms 25%, 1/4 w. 

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

Composition: 100 ohms 258, 1/4 w. 

Composition: 3000 ohms 258, 1/4 w. 

Composition: 910 ohms 258, 1/4 w. 

Composition: 22,000 ohms 25%, 1/4 w. 

Composition: 3000 ohms t52, 1/4 w. 

Composition: 6200 ohms +5%, 1/4 w. 

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

Composition: 27,000 ohms +5R, 1/4 w. 

Composition: 0.10 megohm +5%. 1/4 w. 

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

Composition: 0.10 megohm 25%, 1/4 w. 

Composition: 3300 ohms ?5%, 1/4 w. 

Composition: 4700 ohms +5%, 1/4 w. 

Composition: 0.10 megohm k58, 1/4 w. 

Composition: 510 ohms ?5%, 1/4 w. 

Composition: 20,000 ohms +5%, 1/4 w. 

Composition: 5100 ohms +5%, 1/4 w. 

Composition: 0.22 megohm 258, 1/4 w. 

Composition: 47 ohms +5%, 1/4 w. 

Composition: 2000 ohms f5%, 1/4 w. 

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

Coil. 

Audio freq: 300 to 6000 Hz, 
Pri (1-4) : 22 ohms 215% DC res, 
Pri (2-3): 12.5 ohms k15% DC res, 
Sec 1: 13 ohms 1+15%, 
Sec 2: 13 ohms 215%. 

- - - - - - - VOLTAGE RECULATOR~ - - - - - - - - 

Silicon, Zener; sim to Type 1N5349. 

POWER SUPPLY BOARD 
19C320692Gl 

- - - - - - - - - -  CAPACITORS - - - - - - - - - 
Tantalum: 100 wf +20%, 20 VDCW; sim to Sprague 
Type 150D. 

- - - - - - - - DIODES AND RECTIFIERS - - - - - - 

Silicon. 

- - - - - - - - - -  RESISTORS - - - - - - - - - - 

Composition: 680 ohms t58, 1/4 w. 

- - - - - - - - - -  TRANSISTORS - - - - - - - - - 
Silicon, NPN; sim to Type 213053. 

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

Power, step down: 
Prl: 117 VRMS, 50/60 Hz, 
Sec: 16 VRMS (no load). 

- - - - - - - - VOLTAGE RECULATORS - - - - - - - 

Silicon, Zener. 

- - - - - - - - - - -  m S E S - - - - - - - - - -  

Slow blowing: 1/16 amp at 250 v: sim to Bussmann 
MDL-1/16. 

SYMBOL 

R7 

R8 

R9 

R10 

R13 

R14 

R15 

R16 

R17 

R18 

R19 

R20 

R21 

R22 

R24 

R25 

R26 

R27 

R28 

R29 

R30 

R31 

R32 

T1 

T2 

VR1 

A3 

C1 
and 
C2 

CR1 
t hru 
CR5 

R1 

Q1 

T1 

VRl 

El 

GE PART NO. 

4029840P2 

5491899P2 

19C301086P7 

19A116740Pl 

19B209005Pl 

7160508P2 

198209260P26 

19A116768P8 

7115195P2 

7115130P13 

4036555P1 

GE PART NO. 

198209358P4 

3R152P513J 

3R152P102J 

3R152P101J 

3R152P302J 

3R152P911J 

381 52P223J 

3R152P302J 

3R152P622J 

3R152P102J 

3R152P273J 

3R152P104J 

3R152P103J 

3R152P104J 

3R152P332J 

3R152P472J 

3R152P104J 

3R152P511J 

3R152P203J 

3R152P512J 

3R152P224J 

3R152P470J 

3R152P202J 

19B205360G1 

19A115731Pl 

19A116325P4 

5496267P16 

4037822Pl 

3R152P681J 

19A115300Pl 

19A116444Pl 

403688738 

7487942% 



PARTS LIST 

LEI-4584 

TONE/AUDIO PANEL 
19D413943G3 W/O POWER SUPPLY 
19IM13943G5 WITH POWER SUPPLY 

+ I 0  v 

6 0 0 R  OUT 

6 0 0 R  OUT 

GRD 

STANDBY 
BATTERY INPUT 

r--- 
CRI I 

IOOUF VRI  
I I V  

- 5 ONLY) 

(19D417303, Rev. 6) 

DESCRIPTION 

TONE AUDIO BOARD 
19D417299Gl 

- - - - - - - - - -  CAPACITORS - - - - - - - - - 
Tantalum: 3.3 pf +20%, 15 VIEW; sim to Sprague 
Type 150D. 

Polyester: 0.1 pf 2208, 50 VIEW. 

Ceramic disc: 910 pf 25%, 500 M C W ,  temp coef 
-4700 PPM. 

Polystyrene: 47,000 pf 22%, 100 M C W ,  temp coef 
-120530 PPM. 

Tantalum: 100 vf 220%, 10 M C W ;  sin to Sprague 
Type 150D. 

Tantalum: 3.3 vf 220%, 15 MCW; sin to Sprague 
Type 150D. 

Tantalum: 47 pf 520$, 20 M C W ;  sin to Sprague 
Type 150D. 

Tantalum: 3.3 pf f20%, 15 M C W :  sin to Sprague 
Type 150D. 

Electrolytic, non polarized: 4 pf +lo08 -lo%, 
150 YDCW. 

Tantalum: 3.3 pf +20%, 15 YDCW; sin to Sprague 
Type 150D. 

Polyester: 0.33 pf 220%, 50 MCW. 

Tantalum: 15 pf f20%, 20 VIEW: sin to Sprague 
Type 150D. 

Silver mica: 100 pf ?5X, 500 VDCW; sin to 
Electro Motive Type DM-15. 

Tantalum: 3.3 pf +20%, 15 YDCW: sin to Sprague 
Type 150D. 

Tantalum: 100 vf t20%, 20 MCW: sin to Sprague 
Type 150D. 

Tantalum: 22 vf 220%. 15 VDCW: sin to Sprague 
Type 150D. 

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

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

- - - - - - - - - -  TRANSISTORS - - - - - - - - - 
Silicon, NPN; sin to Type 232712. 

Silicon, NPN; sin to Type 2.13053. 

Silicon, NPN; sim to Type 212712. 

- - - - - - - - - -  RESISTORS - - - - - - - - - 
Composition: 15,000 ohms 25%, 1,/4 w. 

Composition: 30,000 ohms ?5%, 1/4 w. 

Composition: 3000 ohms 25%, 1/4 w. 

Composition: 1200 ohms +5%, 1/4 w. 

Composition: 27,000 ohms f5%, 1/4 w. 

Composition: 3000 ohms ?5%, 1/4 w. 

SYMBOL 

A2 

C1 

C2 

C3 

C4 

C5 

C6 

C7 

C8 

C9 

C10 

C11 

C13 

C14 

C16 
and 
C17 

C18 

C20 

CR1 
and 
CR2 

J1 
thru 
J 9 

'a1 
thru 
94 

95 

96 
thru 
'23 

R1 

R2 

R3 

R4 

R5 

R6 

GE PART NO. 

5496267P9 

19A116080P7 

5496372P380 

19C307114P4702G 

5496267P7 

5496267P9 

5496267P15 

5496267P9 

7486445P5 

5496267P9 

19A116080P10 

5496267P14 

7489162P27 

5496267P9 

5496267P16 

5496267PlO 

4037822P2 

4033513P4 

19A115889Pl 

19A115300P2 

19A115889P1 

3R152P153J 

3R152P303J 

3R152P30U 

3R152P12U 

3R152P273J 

3R152P30W 
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ORDERING SERVICE PARTS 

E a c h  c o m p o n e n t  a p p e a r i n g  o n  t h e  s c h e m a t i c  d i a g r a m  is i d e n t i f i e d  b y  a  s y m b o l  n u m b e r ,  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 .  E a c h  c o m p o n e n t  i s  l i s t e d  by s y m b o l  n u m b e r ,  f o l l o w e d  
by i t s  d e s c r i p t i o n  a n d  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 C o m m u n i c a t i o n  E q u i p m e n t  S e r v i c e  S t a t i o n s  
or  t h r o u g h  a n y  GE R a d i o  C o m m u n i c a t i o n  E q u i p m e n 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 ,  b e  
s u r e  t o  g i v e :  

1. GE P a r t  Number  f o r  c o m p o n e n t  
2 .  D e s c r i p t i o n  o f  p a r t  
3 .  M o d e l  n u m b e r  o f  e q u i p m e n t  
4 .  R e v i s i o n  l e t t e r  s t a m p e d  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  or  v a r i a t i o n s  i n  e q u i p m e n t  n o r  t o  
p r o v i d e  f o r  e v e r y  p o s s i b l e  c o n t i n g e n c y  t o  b e  m e t  i n  c o n n e c t i o n  w i t h  i n s t a l l a t i o n ,  o p e r a -  
t i o n  o r  m a i n t e n a n c e .  

S h o u l d  f u r t h e r  i n f o r m a t i o n  b e  d e s i r e d ,  o r  s h o u l d  p a r t i c u l a r  p r o b l e m s  a r i s e  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  C o m m u n i c a t i o n  
E q u i p m e n 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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