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W • ^ H I S b o o k l e t h a s 'oeen p r e p a r e d to p r o v i d e 
' h o b b y i s t s , e l e c t r o n i c t e c h n i c i a n s , a n d o thers 

i n t e r e s t e d i n c o n s t r u c t i o n of h i g h - f i d e l i t y 
• A - a m p l i f i e r s y s t e m s w i t h l a b o r a t o r y - t e s t e d c i r ­

c u i t s , w h i c h c a n p r o v i d e s u p e r i o r p e r f o r m ­
a n c e a t m o d e r a t e cost . T h e s e s y s t e m s e m p l o y R C A 
tube t y p e s d e s i g n e d e s p e c i a l l y for u s e i n h i g h -
fidelity a p p l i c a t i o n s , a n d i n c l u d e t h e m o s t r e c en t 
d e v e l o p m e n t s i n c i r c u i t d e s i gn . 

T h e b o o k l e t d i s c u s s e s the p e r f o r m a n c e r e q u i r e ­
m e n t s of a h i g h - f i d e l i t y a m p l i f i e r s y s t e m , d e s c r i b e s 
the f u n c t i o n s of t h e v a r i o u s a m p l i f i e r s , p r e a m p l i f i ­
e r s , a n d c o n t r o l u n i t s w h i c h a r e u s u a l l y e m p l o y e d , 
i n c l u d e s c o n s t r u c t i o n h i n t s , a n d p r o v i d e s vo l t age 
c h a r t s to f a c i l i t a t e c h e c k i n g t h e e q u i p m e n t . T h e 
b o o k l e t c o n t a i n s c i r c u i t s for th r ee p o w e r a m p l i f i e r s 
h a v i n g p o w e r o u t p u t s of 15 , 30 , a n d 50 w a t t s , a 
b a s s - a n d - t r e b l e t one - con t r o l a m p l i f i e r , p r e a m p l i ­
fiers f o r u s e w i t h m a g n e t i c p h o n o g r a p h p i c k u p s , a 
p r e a m p l i f i e r for us e w i t h a m a g n e t i c - t a p e p i c k u p 
h e a d , a n d a m i c r o p h o n e p r e a m p l i f i e r . A l s o i n c l u d e d 
a r e c i r c u i t s for a t w o - c h a n n e l m i x e r , a n d a b a l ­
a n c i n g u n i t for s t e reo s y s t e m s . 

T h e t o n e - c o n t r o l a m p l i f i e r , p r e a m p l i f i e r s , a n d 
m i x e r h a v e m a t c h i n g g a i n a n d o u t p u t c h a r a c t e r i s ­
t i c s w h i c h p e r m i t t h e m to be u s e d s i n g l y , or i n 
v a r i o u s c o m b i n a t i o n s w i t h a n y of t h e t h r e e p o w e r 
a m p l i f i e r s . E a c h p o w e r a m p l i f i e r c i r c u i t i n c l u d e s 
a p o w e r - s u p p l y w h i c h c a n be u s e d to s u p p l y the 
h e a t e r a n d B + r e q u i r e m e n t s of a c o m p l e t e a u d i o 
s y s t e m . 

F o r those w h o a r e i n t e r e s t e d i n e c o n o m y a m p l i ­
fiers for use i n n o n - c r i t i c a l e n t e r t a i n m e n t a p p l i c a ­
t i ons , t h i s b o o k l e t a l s o g i ves c i r c u i t s for a th r ee - tube 
4 - w a t t " h i - f i " p h o n o g r a p h a m p l i f i e r a n d a one - tube 
p h o n o g r a p h a m p l i f i e r . B o t h a m p l i f i e r s e m p l o y 
t r a n s f o r m e r l e s s p o w e r s u p p l i e s a n d p r o v i d e e x c e l ­
l e n t p e r f o r m a n c e a t m i n i m u m cost . 

P E R F O R M A N C E R E Q U I R E M E N T S 

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

T o p r o v i d e h i g h - f i d e l i t y r e p r o d u c t i o n of a u d i o 
p r o g r a m m a t e r i a l , a n a m p l i f i e r s h o u l d h a v e a f re­
q u e n c y r e sponse w h i c h does n o t v a r y m o r e t h a n 
1 d b ove r t h e e n t i r e a u d i o s p e c t r u m . G e n e r a l p r a c ­
t i c e is to d e s i g n th e a m p l i f i e r so t h a t i t s f r e q u e n c y 

r e spon se i s flat w i t h i n i db f r o m a f r e q u e n c y b e l o w 
the l o w e s t to be r e p r o d u c e d to one w e l l a b o v e t h e 
u p p e r l i m i t o f the a u d i b l e r e g i on . 

H a r m o n i c d i s t o r t i o n a n d i n t e r m o d u l a t i o n d i s ­
t o r t i o n p r o d u c e c h a n g e s i n p r o g r a m m a t e r i a l w h i c h 
m a y h a v e a d v e r s e ef fects on t h e q u a l i t y of t h e r e ­
p r o d u c e d s o u n d . H a r m o n i c d i s t o r t i o n c a u s e s a 
c h a n g e i n t h e c h a r a c t e r of a n i n d i v i d u a l tone b y 
the i n t r o d u c t i o n of h a r m o n i c s w h i c h w e r e no t 
o r i g i n a l l y p r e s e n t i n the p r o g r a m m a t e r i a l . H a r ­
m o n i c d i s t o r t i o n i s e x p r e s s e d as a p e r c e n t a g e of 
the o u t p u t power . F o r h i g h - f i d e l i t y r e p r o d u c t i o n 
t o t a l h a r m o n i c d i s t o r t i o n s h o u l d no t be g rea te r 
t h a n a b o u t 1 % a t the d e s i r e d l i s t e n i n g l e v e l . 

I n t e r m o d u l a t i o n d i s t o r t i o n i s a c h a n g e i n the 
w a v e f o r m of a n i n d i v i d u a l tone a s a r e s u l t of i n t e r ­
a c t i o n w i t h a n o t h e r t one p r e s e n t a t t h e s a m e t i m e 
i n t h e p r o g r a m m a t e r i a l . T h i s t y p e of d i s t o r t i o n 
n o t o n l y a l t e r s t h e c h a r a c t e r of the m o d u l a t e d tone 
b u t m a y a l s o r e s u l t i n th e g e n e r a t i o n of s p u r i ­
ous s i g n a l s a t f r e q u e n c i e s e q u a l to t h e s u m a n d 
d i f f e r ence of t h e i n t e r a c t i n g f r e q u e n c i e s . I n t e r ­
m o d u l a t i o n d i s t o r t i o n , l i k e h a r m o n i c d i s t o r t i o n , is 
e x p r e s s e d a s a p e r c e n t a g e of the o u t p u t powe r 
a n d s h o u l d b e l e ss t h a n 2 p e r c e n t a t t h e d e s i r e d 
l i s t e n i n g l e v e l . I n g e n e r a l , a n y a m p l i f i e r w h i c h h a s 
l o w i n t e r m o d u l a t i o n d i s t o r t i o n w i l l h a v e v e r y l o w 
h a r m o n i c d i s t o r t i o n . 

T h e m a x i m u m p o w e r o u t p u t w h i c h a h i g h - f i d e l i t y 
a m p l i f i e r s h o u l d d e l i v e r d e p e n d s u p o n a c o m p l e x 
r e l a t i o n of s e v e r a l f a c t o r s , i n c l u d i n g t h e s i z e a n d 
a c o u s t i c a l c h a r a c t e r i s t i c s of the l i s t e n i n g a r e a , 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 the e f f i c i ency of t h e 
l o u d s p e a k e r s y s t e m . P r a c t i c a l l y , h o w e v e r , i t is 
poss ib l e to d e t e r m i n e a m p l i f i e r r e q u i r e m e n t s i n 
t e r m s of r o o m s i z e a n d l o u d s p e a k e r e f f i c iency . 

T h e a c o u s t i c p o w e r r e q u i r e d to r e p r o d u c e the 
l o u d e s t passages of o r c h e s t r a l m u s i c a t c o n c e r t - h a l l 
l e v e l i n t h e a v e r a g e - s i z e l i v i n g r o o m i s a b o u t 0.4 
w a t t . B e c a u s e h i g h - f i d e l i t y l o u d s p e a k e r s of the 
t y p e g e n e r a l l y a v a i l a b l e for h o m e use h a v e a n effi­
c i e n c y of o n l y a b o u t 5 p e r c en t th e a m p l i f i e r s h o u l d 
the r e f o r e b e a b l e to d e l i v e r a p o w e r o u t p u t of a t 
l e a s t 8 w a t t s . S i n c e m a n y w i d e - r a n g e l o u d s p e a k e r 
s y s t e m s , p a r t i c u l a r l y those u s i n g f r e q u e n c y - d i v i d e r 
n e t w o r k s , h a v e e f f i c ienc ies of l e s s t h a n 5 p e r cen t , 
a m p l i f i e r s u s e d w i t h s u c h s y s t e m s m u s t h a v e c o r r e ­
s p o n d i n g l y l a r g e r p o w e r o u t p u t s . 

T h e n o i s e l e v e l of a h i g h - f i d e l i t y a m p l i f i e r de ter ­
m i n e s t h e r a n g e of v o l u m e the a m p l i f i e r i s a b l e to 
r e p r o d u c e — t h a t i s , t h e d i f f e r ence ( u s u a l l y ex -
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CERAMIC PHONOGRAPH PICKUP 

p r e s s e d i n d e c i b e l s ) b e t w e e n the l oudes t a n d so f test 
s o u n d s i n p r o g r a m m a t e r i a l ' . S i n c e the g rea tes t 
v o l u m e r a n g e u t i l i z e d i n e l e c t r i c a l p r o g r a m m a t e ­
r i a l a t the p r e s e n t t i m e i s a b o u t 60 db , the no ise 
l e v e l o f a h i g h - f i d e l i t y a m p l i f i e r s h o u l d b e a t l eas t 
6 0 db b e l o w the s i g n a l l e v e l a t the d e s i r e d l i s t e n i n g 
l e v e l . 

BASS-AND-TREBLE 
TONE-CONTROL AMPLIFIER 

(FIG. 4) 

C I R C U I T S 

FIFTEEN-WATT AMPLIFIER 

T h e h i g h - f i d e l i t y p o w e r a m p l i f i e r s h o w n i n F i g . 1 
c a n d e l i v e r 15 w a t t s w i t h l e ss t h a n 0.4 p e r c en t 
t o t a l h a r m o n i c d i s t o r t i o n a n d less t h a n 1.5 p e r c en t 
i n t e r m o d u l a t i o n d i s t o r t i o n . I t h a s a f r e q u e n c y re­
sponse w h i c h v a r i e s l ess t h a n ± 0.5 db f r o m 20 cps 
to 6 0 , 0 0 0 c p s , a n d a s e n s i t i v i t y of 1.2 v o l t s r m s foi­
l s w a t t s o u t p u t . T o t a l h u m a n d no i se w i t h i n p u t 
s h o r t e d i s 8 4 db be l ow 15 w a t t s . 

T h i s a m p l i f i e r i n c o r p o r a t e s s e v e r a l d e s i g n fea­
tu r e s w h i c h p e r m i t i t to p r o v i d e e x c e l l e n t p e r f o r m ­
a n c e w i t h r e l a t i v e l y i n e x p e n s i v e c o m p o n e n t s . 
F e a t u r e s r e s p o n s i b l e for t h e v e r y l o w h u m a n d 
no i s e l e v e l a r e the u s e o f a n R C A 7 1 9 9 l ow -no i s e 
t r i o d e - p e n t o d e i n t h e i n p u t a n d p h a s e - s p l i t t e r 
s tages , a c h o k e - c a p a c i t o r f i l t e r i n the B - s u p p l y c i r ­
c u i t , a n d the a p p l i c a t i o n of a p o s i t i v e v o l t a g e to 
the t u b e h e a t e r s to m i n i m i z e h u m d u e to hea t e r -
c a t h o d e l e a k a g e . T h e f e a t u r e s r e s p o n s i b l e for the 
l ow d i s t o r t i o n a n d e x c e l l e n t f r e q u e n c y - r e s p o n s e 
c h a r a c t e r i s t i c s of t h i s a m p l i f i e r a r e the use of R C A 
6 9 7 3 b e a m p o w e r t u b e s o p e r a t e d u n d e r c l a s s A B t 

c o n d i t i o n s w i t h fixed b i a s i n the o u t p u t s tage , the 
use of d i r e c t c o u p l i n g b e t w e e n the i n p u t a n d phase -
s p l i t t e r s tages , a n d the use of i n v e r s e f e edback 
f r o m the vo i c e - c o i l w i n d i n g of the o u t p u t t r a n s ­
f o r m e r to t h e c a t h o d e of t h e i n p u t a m p l i f i e r s tage . 

I n a d d i t i o n to i t s e x c e l l e n t p e r f o r m a n c e c a p a ­
b i l i t i e s a n d l ow cost , t h i s a m p l i f i e r i s e x t r e m e l y 
c o m p a c t , a n d there fo re , i s p a r t i c u l a r l y s u i t a b l e for 
use i n s t e r e o p h o n i c s y s t e m s . 

THIRTY-WATT AMPLIFIER 

T h e h i g h - f i d e l i t y p o w e r a m p l i f i e r s h o w n i n F i g . 2 
c a n d e l i v e r 3 0 w a t t s o u t p u t w i t h l ess t h a n 0.7 pe r 
c en t t o t a l h a r m o n i c d i s t o r t i o n a n d less t h a n 1.5 
per c e n t i n t e r m o d u l a t i o n d i s t o r t i o n . T h e f r e q u e n c y 
r e sponse of t h i s a m p l i f i e r i s flat w i t h i n ± 0 .5 db 
f r o m 15 cps to 4 0 , 0 0 0 c p s . T h e t o t a l h u m a n d no i se 

15,- 30-, OR 50-WATT 
POWER AMPLIFIER 

(FIG. 1 , 2, OR 3) 

SIMPLE SYSTEM FOR 
HIGH-FIDELITY REPRODUCTION OF 

MONAURAL PHONOGRAPH RECORDINGS 

CERAMIC 
STEREOPHONIC PHONOGRAPH 

PICKUP 

BASS-AND-TREBLE 
TONE-CONTROL 

AMPLIFIER 
(F IG. 4) 

BASS-AND-TREBLE 
TONE-CONTROL 

AMPLIFIER 
(FIG. 4) 

STEREO BALANCING UNIT 
(FIG. 10) 

STEREOPHONIC VERSION OF THE SYSTEM 
SHOWN IN BLOCK DIAGRAM (ABOVE). THE CORRESPONDING 

CONTROLS IN THE TWO BASS-AND-TREBLE TONE-
CONTROL AMPLIFIERS MAY BE GANGED TOGETHER 

15-WATT 
POWER AMPLIFIER 

(FIG. 1) 

15-WATT 
POWER AMPLIFIER 

(FIG. 1) 

Information furnished by RCA is believed to be accurate and reliable. 
However, no responsibility is assumed by RCA for its use; nor for any 
infringements of patents or other rights of third parties which may 
result from its use. No license is granted by implication or otherwise 
under any patent or patent rights of RCA. 



MAGNETIC 
PHONOGRAPH PICKUP 

PREAMPLIFIER FOR 
MAGNETIC PHONO PICKUP 

(FIG. 5 OR 6) 

BASS-AND-TREFJLE 
TONE-CONTROL AMPLIFIER 

(FIG. 4) 

15-, 30-, OR 50-WATT 
POWER AMPLIFIER 

(FIG. 1 , 2, OR 3) 

w i t h the i n p u t s h o r t e d is 85 db b e l o w 3 0 w a t t s . 
S e n s i t i v i t y i s 1 v o l t r m s i n p u t for 3 0 w a t t s o u t p u t . 
T h e a m p l i f i e r is s i m i l a r i n d e s i g n to th e 1 5 - w a t t 
a m p l i f i e r s h o w n i n F i g . 1 , e x c e p t t h a t i t uses R C A -
7 0 2 7 - A b e a m powe r t u b e s i n the o u t p u t s tage , a n d 
a r e s i s t i v e n e t w o r k i n the n e g a t i v e l e g of the 
B - s u p p l y r a t h e r t h a n a s e p a r a t e r e c t i f i e r to s u p p l y 
the fixed b i a s v o l t a g e s for the o u t p u t tubes . T h e 
a m p l i f i e r i s a l s o p r o v i d e d w i t h a h u m - b a l a n c i n g 
a d j u s t m e n t i n the h e a t e r c i r c u i t . 

SYSTEM FOR REPRODUCTION OF 
MONAURAL PHONOGRAPH RECORDINGS, 

USING A MAGNETIC PICKUP 

TUNER MAGNETIC-TAPE 
PICKUP HEAD 

PREAMPLIFIER 
FOR 

MAGNETIC-TAPE 
PICKUP HEAD 

(FIG. 7 ) 

MAGNETIC 
PHONOGRAPH 

PICKUP 

PREAMPLIFIER 
FOR MAGNETIC 
PHONOGRAPH 

PICKUP 
(FIG. 5 OR 6) 

FIFTY-WATT AMPLIFIER 

T h e h i g h - f i d e l i t y p o w e r a m p l i f i e r s h o w n i n F i g . 3 
is c a p a b l e of o u t s t a n d i n g p e r f o r m a n c e a t m o d e r a t e 
cost . T h i s f our -s tage a m p l i f i e r c a n d e l i v e r 50 w a t t s 
o u t p u t w i t h less t h a n 0 . 1 pe r c en t t o t a l h a r m o n i c 
d i s t o r t i o n a n d less t h a n 1 per c en t i n t e r m o d u l a t i o n 
d i s t o r t i o n ; a n d h a s a f r e q u e n c y r e s po ns e flat w i t h i n 
± 0.5 db f r o m 10 c p s to 50 ,000 cps . S e n s i t i v i t y is 
0.4 v o l t r m s i n p u t for f i f t y w a t t s o u t p u t . T h e to ta l 
h u m a n d n o i s e i s 70 d b b e l o w 50 w a t t s . T h i s 
a m p l i f i e r , l i k e th e 1 5 - w a t t a n d 3 0 - w a t t h i g h - f i d e l i t y 
a m p l i f i e r s s h o w n i n F i g s , l a n d 2 uses a n R C A - 7 1 9 9 
l ow-no i s e t r i ode -pen tode a s a n i n p u t a m p l i f i e r a n d 
p h a s e - s p l i t t e r , b u t h a s a p u s h - p u l l d r i v e r s tage 
u s i n g R C A - 6 C B 6 s h a r p - c u t o f f p en todes , a n d inco r ­
po ra t e s s e v e r a l o t h e r f e a t u r e s w h i c h c o n t r i b u t e to 
i ts s u p e r i o r p e r f o r m a n c e . T h e s e f e a t u r e s i n c l u d e 
the use of a 4 5 0 - v o l t p l a t e s u p p l y a n d a 400 - vo l t 
e l e c t r o n i c a l l y r e g u l a t e d g r i d -No . 2 s u p p l y for the 
R C A - 7 0 2 7 - A b e a m p o w e r tubes i n the o u t p u t s tage ; 
the use of i n v e r s e - f e e d b a c k loops f r o m the p l a t e s to 
the g r i d s of the o u t p u t tubes , f r o m t h e p l a t e s of 
the o u t p u t tubes to the c a t h o d e s of the d r i v e r tubes , 
a n d f r o m the v o i c e - c o i l w i n d i n g of t h e o u t p u t 
t r a n s f o r m e r to the c a t h o d e of the i n p u t a m p l i f i e r . 
A d d i t i o n a l f e a tu r e s a r e the o p e r a t i o n of a l l h ea t e r s 
a t a p o s i t i v e vo l tage w i t h r espec t to g r o u n d a n d use 
of a b a l a n c i n g a d j u s t m e n t ( R 3 0 ) i n the h e a t e r - s u p ­
p l y c i r c u i t to m i n i m i z e h u m , a g r i d - N o . 2 -vo l tage 
a d j u s t m e n t ( R 3 9 ) , a g r i d - N o . 1 b i a s a d j u s t m e n t 
( R 3 3 ) for t h e R C A - 7 0 2 7 - A o u t p u t tubes , a n d a n 
a c - b a l a n c e a d j u s t m e n t ( R 1 7 ) w h i c h m a y be u s e d 
to b a l a n c e the o u t p u t s of the p u s h - p u l l s tages . I n ­
s t r u c t i o n s for m a k i n g t h e a c - b a l a n c e a d j u s t m e n t 
a r e g i v e n i n the l e g e n d for F i g . 3 . 

SYSTEM FOR HIGH-FIDELITY REPRODUCTION 
OF MONAURAL PHONOGRAPH RECORDINGS, TAPE 

RECORDINGS, AND BROADCAST PROGRAMS 

BASS-AN D-TREBLE 
TONE-CONTROL 

AMPLIFIER 
(FIG. 4) 

15-, 30-, OR 50-WATT 
POWER AMPLIFIER 

(FIG. 1 , 2 , OR 3) 

TONE-CONTROL AMPLIFIER 

F i g . 4 s h o w s a h i g h - f i d e l i t y two-s tage t one - con t r o l 



a m p l i f i e r u s i n g a n R C A - 7 0 2 5 l ow -no i s e t w i n t r i ode . 
T h i s a m p l i f i e r h a s n o n - i n t e r a c t i n g b a s s a n d t r eb l e 
c o n t r o l s w h i c h c a n be a d j u s t e d to p r o v i d e u p to 
a b o u t 16 db boost or a t t e n u a t i o n a t 30 c p s , a n d u p 
to a b o u t 16 db boos t o r a t t e n u a t i o n a t 15 ,000 cps . 
W i t h the b a s s a n d t r e b l e c on t r o l s s e t a t t h e i r m i d -
r a n g e pos i t i ons , the f r e q u e n c y r e sponse of t h e a m ­
p l i f i e r i s flat w i t h i n ± 1 db f r o m 3 0 c p s to 15 ,000 
cps . T h e a m p l i f i e r h a s a n o v e r - a l l v o l t a g e g a i n of 
a p p r o x i m a t e l y 2 .5 , a n d i s d e s i g n e d to be u s e d 
i m m e d i a t e l y a h e a d of a n y of the p o w e r a m p l i f i e r s 
s h o w n i n F i g s . 1 , 2 , a n d 3 , or a n y p o w e r a m p l i f i e r 
h a v i n g s i m i l a r c h a r a c t e r i s t i c s . F o r o p e r a t i n g con ­
v e n i e n c e , the v o l u m e c o n t r o l on the p o w e r a m p l i ­
fier m a y be p h y s i c a l l y l o ca t ed on the t o n e - c o n t r o l 
c h a s s i s . I n th i s c a s e , i t i s a d v i s a b l e to i n s e r t a 
1 -megohm res i s t o r i n p l a c e of the v o l u m e c o n t r o l 
o n t h e p o w e r a m p l i f i e r . 

I f p a r t i a l c o m p e n s a t i o n for t h e r e d u c e d highl­
a n d l o w - f r e q u e n c y s e n s i t i v i t y of t h e ea r a t l ow 
v o l u m e l e v e l s is d e s i r e d , the v o l u m e - c o n t r o l po t en ­
t i o m e t e r m a y be r e p l a c e d b y a " l o u d n e s s c o n t r o l " . 

R E P R O D U C T I O N OF 
P H O N O G R A P H R E C O R D S AND 
M A G N E T I C - T A P E R E C O R D I N G S 

T h e f r e q u e n c y r ange a n d d y n a m i c r a n g e w h i c h c a n 
be r e c o r d e d on a p h o n o g r a p h r e c o r d o r o n m a g n e t i c 
tape d e p e n d on a c o m p l e x r e l a t i o n of s e v e r a l f a c ­
t o r s , i n c l u d i n g the c o m p o s i t i o n , m e c h a n i c a l c h a r a c ­
t e r i s t i c s , a n d s p e e d o f t h e r e c o r d o r t a p e , t h e 
e l e c t r i c a l a n d m e c h a n i c a l c h a r a c t e r i s t i c s of the 
r e c o r d i n g e q u i p m e n t , a n d o the r f a c t o r s w h i c h a r e 
o u t s i d e t h e scope of t h i s book le t . T o a c h i e v e w i d e 
f r e q u e n c y a n d d y n a m i c ranges , m a n u f a c t u r e r s of 
c o m m e r c i a l r e c o r d i n g s u s e e q u i p m e n t w h i c h i n t r o ­
d u c e s a n o n - u n i f o r m r e l a t i o n s h i p b e t w e e n a m p l i ­
t u d e a n d f r equency . T h i s r e l a t i o n s h i p i s k n o w n a s a 
" r e c o r d i n g c h a r a c t e r i s t i c . " T o a s s u r e p r o p e r r epro ­
d u c t i o n of a h i g h - f i d e l i t y r e c o r d i n g , there fo re , some 
p a r t of t h e r e p r o d u c i n g s y s t e m m u s t h a v e a f re­
q u e n c y - r e s p o n s e c h a r a c t e r i s t i c w h i c h i s t h e i n v e r s e 
of the r e c o r d i n g c h a r a c t e r i s t i c . M o s t m a n u f a c t u r e r s 
of h i g h - f i d e l i t y r e c o r d i n g s use the R C A " N e w 
O r t h o p h o n i c " ( R I A A ) c h a r a c t e r i s t i c for d i s c s a n d 
the N A R T B c h a r a c t e r i s t i c for m a g n e t i c tape . 

T h e l o c a t i o n of t h e f r e q u e n c y - c o m p e n s a t i n g ne t ­
w o r k or " e q u a l i z e r " i n the r e p r o d u c i n g s y s t e m w i l l 
d e p e n d on the t y p e s of r e c o r d i n g s w h i c h a r e to be 
r e p r o d u c e d a n d on t h e p i c k u p d e v i c e s used . 

A c e r a m i c h i g h - f i d e l i t y p h o n o g r a p h p i c k u p is 
u s u a l l y d es i gned to p r o v i d e p r o p e r c o m p e n s a t i o n 
for the R I A A r e c o r d i n g c h a r a c t e r i s t i c w h e n the 
p i c k u p is o p e r a t e d i n t o the l o a d r e s i s t a n c e s p e c i ­
fied b y i t s m a n u f a c t u r e r . S i n c e t h i s t y p e of p i c k u p 
a l so h a s r e l a t i v e l y h i g h o u t p u t ( 0 . 5 v o l t to 1.5 
v o l t s ) , i t does n o t r e q u i r e the use of e i t h e r a n 
e q u a l i z e r n e t w o r k o r a p r e a m p l i f i e r , a n d c a n be 
c o n n e c t e d d i r e c t l y to the i n p u t of a t one -con t ro l 
a m p l i f i e r a n d / o r p o w e r a m p l i f i e r of t h e t y p e de­
s c r i b e d i n th i s book l e t . 

A m a g n e t i c h i g h - f i d e l i t y p h o n o g r a p h p i c k u p , on 
the o the r h a n d , u s u a l l y h a s a n e s s e n t i a l l y flat 
f r e q u e n c y - r e s p o n s e c h a r a c t e r i s t i c a n d v e r y l ow 
o u t p u t ( 1 m i l l i v o l t to 10 m i l l i v o l t s ) . S i n c e a p i c k ­
u p of t h i s t y p e m e r e l y r e p r o d u c e s t h e r e c o r d i n g 
c h a r a c t e r i s t i c , i t m u s t be f o l l owed b y a n e q u a l i z e r 
n e t w o r k a s w e l l a s b y a p r e a m p l i f i e r h a v i n g suff i­
c i e n t vo l tage g a i n to p r o v i d e the i n p u t vo l t age re­
q u i r e d b y the t o n e - c o n t r o l a m p l i f i e r a n d / o r powe r 
a m p l i f i e r . M a n y c u r r e n t des i gns i n c l u d e b o t h the 
e q u a l i z i n g a n d a m p l i f y i n g c i r c u i t s i n a s ing l e u n i t . 

A h i g h - f i d e l i t y m a g n e t i c - t a p e p i c k u p h e a d , l i k e 
a m a g n e t i c p h o n o g r a p h p i c k u p , r e p r o d u c e s the 
r e c o r d i n g c h a r a c t e r i s t i c a n d h a s a n o u t p u t of o n l y 
a few m i l l i v o l t s . T h i s t y p e of p i c k u p dev i ce , there ­
fore , m u s t a l s o be f o l l owed b y a n e q u a l i z i n g ne t ­
w o r k a n d p r e a m p l i f i e r , or b y a p r e a m p l i f i e r w h i c h 
p r o v i d e s " b u i l t - i n " e q u a l i z a t i o n f o r the N A R T B 
c h a r a c t e r i s t i c . 

F i g s . 5 a n d 6 a r e c i r c u i t s of p r e a m p l i f i e r s for us e 
w i t h h i g h - f i d e l i t y m a g n e t i c p h o n o g r a p h p i c k u p s . 
B o t h p r e a m p l i f i e r s a r e e q u a l i z e d for the R C A " N e w 
O r t h o p h o n i c " ( R I A A ) r e c o r d i n g c h a r a c t e r i s t i c , 
h a v e s i m i l a r v o l t a g e - g a i n c h a r a c t e r i s t i c s , a n d use 
R C A tube t ype s h a v i n g e x c e p t i o n a l l y l ow h u m a n d 
no i se . T h e s e tubes a r e des i gned e s p e c i a l l y for use 
i n h i gh - f i d e l i t y e q u i p m e n t o p e r a t i n g a t l ow s i g n a l 
l e v e l s . T h e two-s tage p r e a m p l i f i e r c i r c u i t s h o w n i n 
F i g . 5 uses a n R C A - 7 0 2 5 t w i n t r i ode , a n d h a s a 
vo l t a g e g a i n of a b o u t 150 . T h i s p r e a m p l i f i e r h a s a 
h i g h - i m p e d a n c e o u t p u t , a n d i s r e c o m m e n d e d for 
u s e w h e n the p r e a m p l i f i e r is c o n s t r u c t e d o n the 
s a m e c h a s s i s a s t h e p o w e r a m p l i f i e r a n d / o r tone-
c o n t r o l a m p l i f i e r . T h e p r e a m p l i f i e r m a y a lso be u s e d 
a t d i s t a n c e s of u p to s i x feet f r o m the a m p l i f i e r 
w i t h o u t effect on i t s f r e q u e n c y r e sponse p r o v i d e d 
the c a p a c i t a n c e of C 8 is r e d u c e d b y a p p r o x i m a t e l y 



3 0 /i/if for e a c h foot of s h i e l d e d c a b l e u s e d for the 
a f c o n n e c t i o n b e t w e e n th e p r e a m p l i f i e r a n d the 
f o l l o w i n g a m p l i f i e r . 

T h e three -s tage p r e a m p l i f i e r c i r c u i t s h o w n i n 
F i g . 6 uses a n R C A - 5 8 7 9 l ow -no i s e s h a r p - c u t o f f 
p en t ode a s a n i n p u t a m p l i f i e r , one u n i t of a n R C A -
7 0 2 5 a s a vo l t age a m p l i f i e r , a n d t h e o the r u n i t of 
the 7 0 2 5 a s a ca thode - f o l l owe r o u t p u t a m p l i f i e r . 
T h i s p r e a m p l i f i e r h a s a vo l t age g a i n of a p p r o x i ­
m a t e l y I S O , a n d l o w - i m p e d a n c e o u t p u t . B e c a u s e 
of t h e l o w - i m p e d a n c e o u t p u t the p r e a m p l i f i e r m a y 
be i n s t a l l e d a t d i s t a n c e s u p to 5 0 fee t f r o m the fo l ­
l o w i n g a m p l i f i e r w i t h o u t effect u p o n i t s f r e q u e n c y -
r e sponse c h a r a c t e r i s t i c s . 

F i g . 7 i s the c i r c u i t o f a p r e a m p l i f i e r for use w i t h 
a h i g h - f i d e l i t y m a g n e t i c - t a p e - p i c k u p h e a d . T h i s 
p r e a m p l i f i e r i s e s s e n t i a l l y the s a m e a s t h a t s h o w n 
i n F i g . 6 e x c e p t t h a t i t s f r e q u e n c y r e sponse i s 
e q u a l i z e d to p r o v i d e t h e N A R T B p l a y b a c k c h a r ­
a c t e r i s t i c . 

F i g . 8 s h o w s the c i r c u i t of a one - tube p r e a m p l i ­
f ier for us e w i t h a h i g h - f i d e l i t y , h i g h - i m p e d a n c e 
c r y s t a l or d y n a m i c m i c r o p h o n e . T h i s a m p l i f i e r 
uses a n R C A - 5 8 7 9 l ow -no i s e s h a r p - c u t o f f pen tode 
i n a c o n v e n t i o n a l c i r c u i t w i t h h i g h - i m p e d a n c e out ­
p u t , h a s a vo l t age g a i n of a p p r o x i m a t e l y 70 , a n d 
a flat f r e q u e n c y r e s p ons e over t h e a u d i o r ange . 
B e c a u s e of i t s h i g h o u t p u t i m p e d a n c e t h i s p re ­
a m p l i f i e r s h o u l d b e c o n s t r u c t e d o n t h e s a m e 
c h a s s i s a s th e p o w e r a m p l i f i e r a n d / o r t one - con t ro l 
a m p l i f i e r . 

: . 
F i g . 9 s h o w s th e c i r c u i t of a h i g h - f i d e l i t y m i x e r 
w h i c h c a n be u s e d to c o m b i n e a u d i o - f r e q u e n c y 
p r o g r a m m a t e r i a l f r o m two s o u r c e s . I n t h i s c i r c u i t 
e a c h m i x e r c o n t r o l i s p r e c e d e d b y a one-stage 
v o l t a g e a m p l i f i e r u s i n g one u n i t o f a n R C A - 7 0 2 5 
l o w - n o i s e t w i n - t r i o d e a n d i s s e p a r a t e d f r o m the 
c o m m o n l o a d r e s i s t o r b y a r e s i s t a n c e - c a p a c i t a n c e 
n e t w o r k . T h e s e f e a t u r e s p r o v i d e " h i g h - l e v e l " m i x ­
i n g to m i n i m i z e n o i s e d u r i n g a d j u s t m e n t s , a v e r y 
h i g h degree of i s o l a t i o n b e t w e e n t h e two s i g n a l 
c h a n n e l s , a n d m o r e t h a n suf f i c i ent v o l t a g e g a i n to 
o v e r c o m e the losses i n the m i x i n g p o t e n t i o m e t e r s 
a n d i s o l a t i n g n e t w o r k s . T h e c o m m o n 3 9 0 , 0 0 0 - o h m 
l o a d r e s i s t o r m a y be u s e d a s the i n p u t r e s i s t o r 
for t h e f o l l o w i n g t o n e - c o n t r o l a m p l i f i e r or powe r 
a m p l i f i e r . 

E a c h s e c t i o n of the m i x e r c a n p r o v i d e a vo l tage 
g a i n of a b o u t 7, a n d c a n h a n d l e a n i n p u t s i g n a l of 

a b o u t 0.2 v o l t ( 2 0 0 m i l l i v o l t s ) r m s w i t h o u t over ­
l o a d i n g . 

A M P L I F I E R C O N S T R U C T I O N 

T h e r e s u l t s a c h i e v e d f r o m a n y h i g h - f i d e l i t y a m p l i ­
fier s y s t e m d e p e n d to a l a r g e deg ree u p o n the s k i l l 
a n d c a r e w i t h w h i c h the s y s t e m i s c o n s t r u c t e d . 
I m p r o p e r p l a c e m e n t of t r a n s f o r m e r s , o the r c ompo ­
n e n t s , a n d w i r i n g , a n d a t t e m p t s to a c h i e v e exces ­
s i v e c o m p a c t n e s s , c a n e a s i l y r e s u l t i n i n s t a b i l i t y , 
o s c i l l a t i o n , h u m , a n d o the r o p e r a t i n g d i f f i cu l t i e s , 
as w e l l a s i n d a m a g e to c o m p o n e n t s b y o v e r h e a t ­
i ng . I t i s i m p o r t a n t , there fo re , t h a t c o n s t r u c t i o n of 
h i g h - f i d e l i t y a m p l i f i e r s y s t e m s be u n d e r t a k e n 
o n l y b y p e r s o n s w h o h a v e h a d s o m e e x p e r i e n c e i n 
the l a y o u t , m e c h a n i c a l c o n s t r u c t i o n , a n d w i r i n g of 
a u d i o e q u i p m e n t . 

I t i s i m p r a c t i c a l to g i ve s p e c i f i c c o n s t r u c t i o n 
d a t a for t h e v a r i o u s a m p l i f i e r s a n d o the r u n i t s 
d e s c r i b e d i n t h i s book l e t , b e c a u s e the bes t a r r a n g e ­
m e n t for e a c h u n i t or c o m b i n a t i o n of u n i t s w i l l 
d e p e n d u p o n th e r e q u i r e m e n t s of the use r . I t i s 
poss ib l e , h o w e v e r , to l i s t s ome g e n e r a l c o n s i d e r a ­
t i ons w h i c h s h o u l d be o b s e r v e d i n t h e c o n s t r u c t i o n 
of a n y h i g h - f i d e l i t y a m p l i f i e r s y s t e m . 

A n y a m p l i f i e r h a v i n g two or m o r e s tages s h o u l d 
be c o n s t r u c t e d w i t h a s t r a i g h t - l i n e l a y o u t so a s to 
p r o v i d e m a x i m u m s e p a r a t i o n b e t w e e n the s i g n a l 
i n p u t a n d o u t p u t c i r c u i t s a n d t e r m i n a l s . P o w e r -
s u p p l y c o n n e c t i o n s , p a r t i c u l a r l y those c a r r y i n g a c , 
s h o u l d be i s o l a t e d a s f a r a s p o s s i b l e f r o m s i g n a l 
c o n n e c t i o n s , e s p e c i a l l y f r o m the i n p u t c o n n e c t i o n . 
S i g n a l - c a r r y i n g c o n d u c t o r s , e v e n w h e n s h i e l d e d , 
s h o u l d no t be c a b l e d toge ther w i t h p o w e r - s u p p l y 
c o n d u c t o r s . I n t e r n a l w i r i n g for a c - o p e r a t e d tube 
hea t e r s , s w i t c h e s , p i l o t - l i g h t s o c k e t s , a n d o the r 
d e v i c e s , s h o u l d be t w i s t e d a n d p l a c e d f lat a g a i n s t 
the c h a s s i s . A l l c o n n e c t i o n s to the g r o u n d s i d e of 
the c i r c u i t i n e a c h u n i t s h o u l d be m a d e to a c o m ­
m o n b u s of h e a v y w i r e . T h i s b u s s h o u l d be c o n ­
n e c t e d to the c h a s s i s o n l y a t the p o i n t of m i n i m u m 
s i g n a l vo l tage—i .e . , a t t h e s i g n a l - i n p u t t e r m i n a l of 
the u n i t , a s s h o w n b y the g r o u n d s y m b o l i n the 
c i r c u i t d i a g r a m s . 

A l l i n t e r n a l w i r i n g h a n d l i n g s i g n a l v o l t a g e s 
s h o u l d be a s s h o r t a s poss ib l e , a n d a s f a r a s pos­
s i b l e above t h e c h a s s i s to m i n i m i z e losses a t t h e 
h i g h e r a u d i o f r e q u e n c i e s d u e to s t r a y s h u n t c a p a c i ­
t ance . A l l c o n n e c t i o n s b e t w e e n u n i t s s h o u l d b e 
m a d e w i t h s h i e l d e d c a b l e h a v i n g a c a p a c i t a n c e of 
n o t m o r e t h a n 3 0 /i/ii p e r foot, s u c h a s A l p h a T y p e 



1 2 4 9 or 1704 , B e l d e n T y p e 8 4 0 1 or 8 4 1 0 , or e q u i v a ­
l e n t cab l e . 

T h e powe r a m p l i f i e r s a n d p o w e r - s u p p l y u n i t s 
d e s c r i b e d i n t h e b o o k l e t d i s s i p a t e l a r g e a m o u n t s 
of h e a t a n d , the r e f o r e , s h o u l d b e c o n s t r u c t e d a n d 
i n s t a l l e d i n s u c h a m a n n e r as to a s s u r e adequa t e 
v e n t i l a t i o n for t h e tubes a n d o t h e r c o m p o n e n t s . 

A b e a m p o w e r t u b e or r ec t i f i e r t u b e s h o u l d be 
s e p a r a t e d b y a t l e a s t 1½ tube d i a m e t e r s f r o m a n y 
o t h e r tube o r c o m p o n e n t o n t h e s a m e s i d e of the 
c h a s s i s . 

P o w e r a m p l i f i e r s a n d p o w e r - s u p p l y u n i t s w h i c h 
a r e to be i n s t a l l e d h o r i z o n t a l l y ( t h a t i s , w i t h tubes 
v e r t i c a l ) i n c a b i n e t s o r o n s h e l v e s s h o u l d be pro ­
v i d e d w i t h m o u n t i n g feet, p e r f o r a t e d b o t t o m cove rs , 
a n d a n u m b e r of s m a l l ho l es a r o u n d e a c h tube 
s o c k e t to p e r m i t r e l a t i v e l y coo l a i r to en t e r f r o m 
b e l o w a n d p r o v i d e v e n t i l a t i o n for t h e u n d e r s i d e 
of t h e c h a s s i s a n d tubes . 

I f a powe r a m p l i f i e r , t o n e - c o n t r o l a m p l i f i e r , a n d 
one or m o r e p r e a m p l i f i e r s a r e to b e c o n s t r u c t e d on 
t h e s a m e c h a s s i s , t h e m e c h a n i c a l l a y o u t s h o u l d be 
p l a n n e d so t h a t t h e c i r c u i t s o p e r a t i n g a t the l owes t 
s i g n a l l e ve l s a r e f a r t h e s t f r o m the o u t p u t s tage a n d 
p o w e r s u p p l y . A m p l i f i e r u n i t s w h i c h n o r m a l l y 
o p e r a t e a t c o m p a r a b l e s i g n a l l e v e l s b u t a r e no t 
u s e d s i m u l t a n e o u s l y — s u c h as p r e a m p l i f i e r s for 
t a p e p i c k u p h e a d s a n d m a g n e t i c p h o n o g r a p h p i c k ­
u p s — u s u a l l y m a y be i n s t a l l e d s i d e b y s i d e o n the 
s a m e c h a s s i s w i t h o u t d a n g e r of i n t e r a c t i o n . U n i t s 
w h i c h ope ra t e s i m u l t a n e o u s l y , h o w e v e r — s u c h a s 
t h e c h a n n e l s of a s t e r e o p h o n i c s y s t e m — s h o u l d n o t 
be i n s t a l l e d s i d e b y s i d e o n the s a m e c h a s s i s w i t h ­
o u t c a r e f u l c o n s i d e r a t i o n to p l a c e m e n t of c ompo ­
n e n t s a n d w i r i n g , a n d the pos s i b l e u s e of s h i e l d i n g , 
to p r e v e n t i n t e r a c t i o n . 

W h e n a n a m p l i f i e r , p r e a m p l i f i e r , m i x e r or o the r 
u n i t r e q u i r i n g h e a t e r p o w e r is l o c a t e d m o r e t h a n 
five or s i x feet f r o m i t s p o w e r - s u p p l y u n i t , the 
h e a t e r - c u r r e n t c o n d u c t o r s i n th e p o w e r - s u p p l y 
c a b l e m u s t be l a r g e e n o u g h to a s s u r e t h a t e a c h tube 
r e c e i v e s i t s r a t e d h e a t e r vo l t age . I n cases w h e r e 
v e r y l a r g e h e a t e r c u r r e n t s o r v e r y l o n g power -
s u p p l y cab l es a r e i n v o l v e d , i t m a y be d e s i r a b l e to 
i n s t a l l a h e a t e r - s u p p l y t r a n s f o r m e r o n o r n e a r the 
a m p l i f i e r u n i t . I f s u c h a t r a n s f o r m e r i s i n s t a l l e d o n 
o r n e a r a p r e a m p l i f i e r f o r a m a g n e t i c - t a p e p i c k u p 
h e a d , a m a g n e t i c p h o n o g r a p h p i c k u p , o r a d y n a m i c 
m i c r o p h o n e , t h e t r a n s f o r m e r s h o u l d b e c o m p l e t e l y 
s h i e l d e d a n d c a r e f u l l y p o s i t i o n e d to p r e v e n t i t s 
field f r o m i n d u c i n g h u m i n the p i c k u p dev i c e . 

MICROPHONE 
NO. 1 

MICROPHONE 
NO. 2 

MICROPHONE 
PREAMPLIFIER 

(FIG. -8) 

MICROPHONE 
PREAMPLIFIER 

(FIG. 8) 

BASS-AND-TREBLE 
TONE-CONTROL 

AMPLIFIER 
(FIG. 4) 

15-, 30-, OR 50-WATT 
POWER AMPLIFIER 

(FIG. 1 , 2, OR 3) 

SYSTEM FOR 
MIXED OR INDIVIDUAL OPERATION 

OF TWO MICROPHONES 

TWO-CHANNEL 
MIXER 

(FIG. 9) 
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GENERAL DATA ; i RATINGS f 
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V i 

Type 

Nome 

Electrical Mechanical 
RATINGS f 

/ \ 
V i 

Type 

Nome 

Cathode 

Maximum 

Dimensions 

Inches Plata 

Volts 

Grid-

No. 2 

Vo'.ls 

Plate 

Dissi­

pation 

Walts 

Grid-
No. 2 
Input 

Watts 

Peak 

Heater-

Cathode 

Volts 

/ \ 
V i 

Type 

Nome 

Volt! Amps. Length Diam. 

Plata 

Volts 

Grid-

No. 2 

Vo'.ls 

Plate 

Dissi­

pation 

Walts 

Grid-
No. 2 
Input 

Watts 

Peak 

Heater-

Cathode 

Volts 

5879 
Sharp-
Cutoff 

Pentode 
6.3 0.15 2¾ 0.875 

300 150 1.25 0.25 +90 
- 9 0 5879 

Sharp-
Cutoff 

Pentode 
6.3 0.15 2¾ 0.875 

250 — 1.5 — 
+90 
- 9 0 

6973 
Beam 
Power 
Tube 

6.3 0.45 3½ 0.875 

440 330 12 2 +200 ' 
-200 

L 

6973 
Beam 
Power 
Tube 

6.3 0.45 3½ 0.875 

410 — 12 1.75 +200' 
-200 

L 

7025 High-Mu 
Twin Triode 

6.3 
12.6 

0.3 
0.15 0.875 330 — 1.2 — 

+200 ' 
- 200 

t 

7027-A 
Beam 
Power 
Tube 

6.3 0.9 4¾ 1.63 

600 500 35 5 +200' 
-200 

L 

7027-A 
Beam 
Power 
Tube 

6.3 0.9 4¾ 1.63 

600 - 35 4.5 +200' 
-200 

7199 
Medium-IVlu 

Triode— 
Sharp-Cutoff 

Pentode 
6.3 0.45 2¾ 0.875 

330 - 2.4 — 
+200* 
-200 7199 

Medium-IVlu 
Triode— 

Sharp-Cutoff 
Pentode 

6.3 0.45 2¾ 0.875 
330 165 3 0.6 +200* 

-200 

tTypes 6 9 7 3 , 7025, 7027-A, and 7199 

on a Des ign-Max imum b a s i s ; type 

5879, on a Design-Center bas is . 

S O C K E T 
C O N N E C T I O N S 

B O T T O M V I E W 

RCA T U B E S F O R H I G H - F I D E L I T Y 

Hie dc component must not exceed 100 vol ts . 



AUDIO APPLICATIONS 
SERVICE TYPICAL OPERATION AND CHARACTERISTICS 

Values ta riglil give 

operating conditions 

ond characteristics 

[or indicated use. 

In push-pull service, 

Values are for two tubes 

Plate 

Supply 

Grid-

No. 2 

Supply 

Cathode 

Resistor 

or 

Grid Volts 

AC Plate 

Resist­

ance 

Transcon-

ductance 
Ampl i f i -

Peak 

AF 

Grid-

lo-

Grid 

Plate 

Current 

Grid-

No. 2 

Current 

Load 

Resist­

ance 

(Plale- lo -

Plate) 

Total 

Har­

monic 

Distor­

tion 

Power 

Output o Values ta riglil give 

operating conditions 

ond characteristics 

[or indicated use. 

In push-pull service, 

Values are for two tubes Volts Volts Ohms Vails Ohms mhos Factor Volls Ma. Ma. Ohms % Watts Type 

Class A, 
Pentode 

Conn. 250 100 - - 3 2000000 1000 — - 1.8 0.4 Grid No. 3 tied 
to cathode 5879 Amplifier Triode 

Conn* 
100 
250 

— - 3 
- 8 

17000 
13700 

1240 
1530 

21 
21 

— 2.2 
5.5 •Grids-No.2&3 tied to plate 

5879 

Push-Pull 
Class AB, 

Fixed 
Bias 

250 
350 
400 

250 
280 
290 

-
- 1 5 
- 2 2 
- 2 5 

— - — 

30 
44 
50 

105 
106 
107 

16 
14 
13.7 

8000 
7500 
8000 

2 
1.5 
2 

12.5 
20 
24 

Amplifier Cathode 
Bias 

300 
310 

300 
310 

230 
270 

— — 
_ 

— 48 
55 

96 
92 

14 
14 

5500 
6000 

2 
4 

15 
17 6973 

Push-Pull 
Class AB, 
Amplifier* 

Fixed 
Bias 375 * - -33.5 •Grid No. 2 of Each Tube 

Connected to Tap on 
67 95 - 12500 1.5 18.5 Push-Pull 

Class AB, 
Amplifier* Cathode 

Bias 370 # 355 - Plate Winding of 
Output Transformer 62 84 - 13000 1.2 15 

Class A, 
Amplifier 

Each 
Unit 

100 
250 — -

- 1 
- 2 

80000 
62500 

1250 
1600 

100 
100 -

0.5 
1.2 

Equivalent Hum & Noise 
Voltage (Referred to grid)= 

1.8 JX volts rms, average. 
7025 

Push-Pull 
Class AB, 
Amplifier 

Fixed 
Bias 

400 
450 
540 

300 
350 
400 

- - 2 5 
- 3 0 
- 3 8 

- - — 

50 
60 
76 

152 
194 
220 

17 
19.2 
21.4 

6600 
6000 
6500 

2 
1.5 
2 

34 
50 
76 Push-Pull 

Class AB, 
Amplifier Cathode 

Bias 
400 
380 
425 

300 
380 
425 

200 
180 
200 

- - - -
57 
68.5 
86 

128 
170 
196 

16 
20 
20 

6600 
4500 
3800 

2 
3.5 
4 

32 
36 
44 7027-A 

Push-Pull 
Class AB, 
Amplifier* 

Cathode 
Bias 410 # 220 -

•Grid No. 2 of Each Tube 
Connected to Tap on 

Plate Winding of 
Output Transformer 

68 155 - 8000 1.6 24 

Class A, 
Triode 
Unit 215 - - -8 .5 8100 2100 17 - 9 

Equ iva len t Hum 

& Noise Voltage 
(Referred to grid) 

10 JJ. volts 
rms, median 7199 Amplifier Pentode 

Unit 
100 
220 

50 
130 

1000 
62 - 1000000 

400000 
1500 
7000 

— - 1.1 
12.5 

Equ iva len t Hum 

& Noise Voltage 
(Referred to grid) 35 f i volts 

rms, median 
7199 

* Obtained from taps on the primary winding of the output transformer. 

The taps are located on each side of the center tap (8+) so as to apply 

50 per cent of the plate signal voltage to grid No. 2 of each output tube. 

* Obtained from taps on the primary winding of the output transformer. 

The taps are located on each side of the center tap (B+) so as to supply 

4 3 per cent of the plate signal voltage to grid No. 2 of each output tube. 



15 -WATT H IGH -F IDEL ITY 
AUDIO A M P L I F I E R CIRCUIT 

Sensitivity = 1.2 volts rms for 15 watts Output; Total Harmonic Distortion = 0 . 4 % at 15 watts; 

Hum and Noise = 8 4 db be|aw 15 watts with input shorted; intermodulation Distortion = 1 .5% at 15 watts. 
Frequency Response = flat ±iA db from 20 cps to 6 0 0 0 0 

cps; 

FIGURE 1 

A U X I L I A R Y 
POWER FOR 

P R E A M P L I F I E R , 
T O N E - C O N T R O L , 

AND MIXER 
CIRCUITS 

_ TO 
S P E A K E R 

INPUT 

117 V 
AC 



U T I L I Z I N G T Y P E S 

RCA-6973 

C i : 40/xf, 4 5 0 volts 
C 2 , C 4 , C 5 : 0 . 2 5 
C 3 > C6: 3 . 3 wt, 6 0 0 volts 
C 7 : 1 5 0 fifif 
C 8 , C?: 0 . 0 5 ^if, 6 0 0 volts 
C j a : 0 . 0 2 /xf, 6 0 0 volts 
C „ : 1 0 0 ftf, 5 0 volts 
C i 2 : 8 0 /jf, 4 5 0 volts 
C i 3 : 4 0 /if, 4 5 0 volts 
F; F u s e , 3 amperes 

L: Fi lter Choke , 3 h., 1 6 0 m a . , 7 5 o h m s or less , 
Tr iad C 1 3 X , or equivalent 

R, : Potent iometer , 1 megohm 
R 2 : 1 0 0 0 0 o h m s 
R 3 : 0 . 8 2 m e g o h m 
R 4 : 8 2 0 o h m s 
R 5 : 0 . 2 2 megohm 
R 4 , R 7 : 1 5 0 0 0 ± 5 % o h m s , 2 watts 
R 3 : 3 9 0 0 o h m s , 2 watts 
Rs>, R ] 0 : 0 . 1 megohm 
R n , R , 2 : 1 0 0 0 o h m s 
R n , R i 4 - - 1 0 0 ohms 
R i 5 : 8 2 0 0 o h m s 
R u : 1 5 0 0 0 o h m s , X watt 
R i 7 : 6 8 0 0 0 o h m s 
Ria: 4 7 0 0 o h m s , 2 watts 
Ris>: 0 . 2 7 megohm, 1 watt 
R 2 0 : 4 7 0 0 0 o h m s 
Rai : Potent iometer , 100 o h m s 
S R : S e l e n i u m Recti f ier , 2 0 m a . , 135 volts rms 
TV Output T ransformer for match ing impedance of voice 

coil to 6 6 0 0 - o h m plate-to-plate tube load. S t a n c o r 
A - 8 0 5 6 , or equivalent . 

T 2 : Power T ransformer , 3 6 0 - 0 - 3 6 0 volts rms , 1 2 0 m a . , 
S tancor 8 4 1 0 , or equiva lent . 

All res is tors 0 . 5 watt , ± 1 0 % , un less specif ied. 
All capac i to rs 4 0 0 vol ts , u n l e s s spec i f ied . 

H U M - B A L A N C E A D J U S T M E N T 
Short-circuit the audio-input terminals of the amplifier. Con­
nect the amplifier to the ac line and adjust the hum-balance 
potentiometer (Rn) for minimum hum from the loudspeaker. 

D C - V O L T A G E 
M E A S U R E M E N T C H A R T 

P I N N U M B E R 

1 2 3 4 5 6 7 8 9 

5U4-SB — +305 — 360 ac — 360 ac — + 3 0 5 — 

6973 + 3 0 0 — - 2 5 + 5 0 + 5 0 - 2 5 0 + 3 0 0 +295 

7139 + 2 1 0 +78 + 4 0 + 5 0 + 5 0 + 1 0 + 8 5 +78 

All voltages ± 2 0 % measured from pin to ground with a VoltOhmyst 
under the following conditions: Line voltage 117 volts ac, 60 cps; 
no signal input. 

11 

RCA-719 9 



30-WATT H IGH -F IDEL ITY 
AUDIO A M P L I F I E R CIRCUIT 

TO 
S P E A K E R 

FIGURE 2 

A U X I L I A R Y 
POWER FOR 
P R E A M P L I F I E R , 

TONE - C O N T R O L , 
AND MIXER 

C I R C U I T S 

Sensitivity = 1 volt rms for 30 watts output; 
Hum and Noise = 8 4 db below 2 0 watts with input 

shorted; 
Frequency Response = Flat ± 0 . 5 db from 15 cps to 

4 0 0 0 0 cps; 

Total Harmonic Distortion = 0 . 7 % at 30 watts; 
Intermodulation Distortion = 1 .5% at 30 watts. 

12 



U T I L I Z I N G T Y P E S 

RCA-719 9 

C i : 2 5 /if, 5 0 volts 
C 2 : 2 2 ii/il, 6 0 0 volts 
C 3 : 8 0 /if, 6 0 0 volts 
C 4 , C s : 0 . 2 5 /if, 6 0 0 volts 
C6: 0 . 0 1 /if, 6 0 0 volts 
C7, Cf. 0 . 0 5 /if, 6 0 0 vol ts 
C 9 , C , i : 4 0 /if, 6 0 0 volts 
C i a : 1 0 0 /if, 50 vol ts 
C , 2 : 2 0 /if, 4 5 0 volts 
F: F u s e , 3 amperes , 1 5 0 volts 
R i : Potent iometer , 1 megohm 
Rf. 1 0 0 0 0 ohms 
R 3 : 2 2 0 0 0 0 ohms 
R 4 : 8 2 0 o h m s 
R5: 10 o h m s 
R,j: 1 8 0 0 0 0 o h m s 
R 7 : 1 5 0 0 0 ± 5 % o h m s , 2 wat ts 
R 8 : 1 5 0 0 0 ± 5 % o h m s , Vz watt 
R 9 : 1 0 0 0 o h m s 
Rio: 2 2 0 0 0 o h m s 
RiiJ 2 0 0 0 ± 1 0 % o h m s , 2 wat ts 
R i 2 , R ) 3 : 1 0 0 0 0 0 o h m s 
R u , Rial 1 0 0 0 o h m s 
Ri6, R 1 7 : 5 6 o h m s 
Ris : 2 7 0 o h m s 
R19: Potent iometer , 1 0 0 o h m s , Vz watt 
R20: 2 2 0 ± 1 0 % o h m s , 10 w a t t s 
<V- 5 0 ± 1 0 % o h m s , 1 0 w a t t s 
R 2 2 : 1 0 0 0 0 ± 1 0 % o h m s , 2 watts 
T , : Output T r a n s f o r m e r for match ing impedance of voice 

coi l to 5 0 0 0 - o h m plate-to-plate tube load. 
S tancor A - 8 0 5 3 , or equivalent . 

T 2 : Power T rans fo rmer , 3 7 5 - 0 - 3 7 5 volts r m s , 1 6 0 m a . , 
Tho rdarson T 2 2 R 3 3 , or equivalent . 

All res i s to rs 0 . 5 watt , ± 1 0 % , un less otherwise speci f ied. 
All capac i tors 4 0 0 vol ts un less otherwise spec i f ied . 

HUM-BALANCE3 A D J U S T M E N T 
Short -c i rcu i t the audio- input t e r m i n a l s of the ampl i f ier . Con­
nect the ampl i f ier to the ac l ine and adjust the hum-balance 
potentiometer ( R 1 9 ) for m i n i m u m h u m from the loudspeaker. 

D C - V O L T A G E 
M E A S U R E M E N T C H A R T 

3 E R 

1 2 3 4 5 6 7 8 9 

; - . — + 4 0 0 — 375 ac — 375 ac + 4 0 0 — 1 
+ 3 9 0 0 + 3 9 0 + 3 9 0 - 3 0 - 3 0 0 0 — 

7139 + 2 8 0 + 1 0 5 +45 0 0 +1.1 0 + 1 1 5 + 1 0 5 

All voltages ± 2 0 % measured from pin to ground with a VoltOhmyst 
under the following conditions-. Line voltage 117 volts ac, 60 cps; 
no signal input, 

13 
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50-WATT H IGH -F IDEL ITY 
AUDIO A M P L I F I E R CIRCUIT 

FIGURE 3 

Total Harmonic Distortion = 0 . 1 % at 50 watts; 
Intermodulation Distortion = 1 % at 50 watts. 

4 

AUXILIARY SUPPLY 
FOR P R E A M P L I F I E R , 
T O N E - C O N T R O L , 
AND MIXER 
C I R C U I T S . 

Sensit iv i ty=0.4 volt rms for 50 watts output; 
Hum and N o i s e = 7 0 db below 50 watts with input shorted; 
Frequency Response = flat ± 1 db from 10 to 50000 cps; 



All capac i tors 4 0 0 volts, un less otherwise speci f ied. 
All resistors 0.5 watt, ±10%, unless otherwise specified. 

P R E L I M I N A R Y A D J U S T M E N T S 
To avoid possible d a m a g e to the tubes and components in the 
output stage of the 50 -wat t power ampl i f ie r shown in F ig . 3 , 
and to min imize h u m , the following a d j u s t m e n t s should be 
m a d e before th is amplifier is placed in operation. 

(1) R e m o v e the 5 R 4 - G Y B rectif ier tube from its socket 
and connect a dc vo l tmeter between B m i n u s and the junct ion 
of R 2 5 and R26, with the positive lead of the meter on B m i n u s . 
Set the meter on a range which provides a fu l l - sca le reading 
of a t least 5 0 volts . 

(2) Connect the ampl i f ie r to the ac power line and ad just 
the bias-control potentiometer ( R 3 3 ) unt i l the meter reads 
4 0 vol ts . Disconnect the ampli f ier from the power line, and 
remove the meter. 

(3 ) S e t the dc vo l tmeter to a range which provides a 
fu l l - sca le reading of at least 5 0 0 volts, and connect it between 
B minus and Pin 9 of the 6 D R 7 socket , with the negative 
lead of the meter on B m i n u s . Connect t h e loudspeaker to 
the audio-output t e r m i n a l s of the ampl i f ie r . Replace the 
5 R 4 - G Y B rectif ier tube in its socket. 

(4) Connect the ampl i f ie r to the ac l ine, and , after approx­
i m a t e l y one m i n u t e , a d j u s t t h e g r id -No . 2 - v o l t a g e - c o n t r o l 
potent iometer ( R 3 9 ) unti l the meter reads 4 0 0 volts. Discon­
nect the ampl i f ier f r o m the ac line and remove the meter . 

(5) Short -c i rcui t the audio- input t e r m i n a l s of the ampl i f ier . 
Connect the ampl i f ier to the ac line and adjust the heater-
ba lance potentiometer ( R 3 0 ) for m i n i m u m hum f rom the 
loudspeaker . 

(6) R e m o v e the short c ircuit f rom the audio- input t e r m i ­
na ls of the ampl i f ier and set the v o l u m e control at its 
m a x i m u m c lockwise ( m a x i m u m - v o l u m e ) posit ion. Adjust the 
a c - b a l a n c e control ( R ] 7 ) for min imum h u m from the loud­
speaker . 

D C - V O L T A G E 
M E A S U R E M E N T C H A R T 

-
P I N N U M B E R 

-
1 2 3 4 5 6 7 8 9 

0A2 + 150 0 — 0 - 1 5 0 0 — — 

— - 460 — 600 ac — 600 ac — + 460 

+ 3 A 6 + 65 - 6 5 + 175 + 120 + 6 — — 

5G.77 + 460 
+ 360 

to 
^ 4 0 0 

+ 360 
to 

+ 400 
- 2 5 0 + 250 

+ 360 
to 

+ 400 

+ 125 
to 

+ 150 
+ 150 - 4 0 0 

7027-A + 400 + 65 + 450 - 4 0 0 - 4 0 - 4 0 + 65 0 — 

7199 + 335 - 1 1 0 + 55 - 6 5 + 65 + 1.3 0 + 120 + 110 

All voltages ± 2 0 % measured from pin to ground with a VoltOhmyst 
under the following conditions: Line voltage 117 volts ac, 60 cps; 
no signal input. 
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C , , C 2 : 4 0 /if, 4 5 0 volts 
C 3 , C , : 0 . 0 2 /if 
C 5 , C 6 : 1 ^f 

!

4-ohm tap ; 0 . 0 0 2 /if 
8-ohm tap ; 0 . 0 0 1 5 /if 

16-ohm tap ; 0 . 0 0 1 /if 
C 3 l C 9 : 0 . 0 5 /if, 6 0 0 volts 
C , Q : 2 0 /if, 6 0 0 vol ts 
O n : 100 /ir, 1 5 0 vol ts 
C , 2 : 4 0 /if, 4 5 0 vol ts 
F: F u s e , 5 a m p e r e s 
L; Fi lter Choke, 8 h., 2 5 0 m a . , 6 0 o h m s 

or less . Tho rdarson 2 0 C 5 6 , or equivalent . 
R i : Potentiometer , 0 . 5 megohm 
R 2 : 4 7 0 0 o h m s 
R 3 : 0 . 8 2 m e g o h m 
R 4 : 0 . 2 2 megohm 
R 5 : 8 2 0 o h m s 
Rs: 10 o h m s 
R 7 , R 8 : 1 5 0 0 0 o h m s , 2 watts 
R 9 , R , 0 : 1.5 m e g o h m s 
R n : 3 3 0 0 0 o h m s , 2 wat ts 
R\2, R14: 1-3 m e g o h m s 
R , 3 : 4 7 ohms 
R u , R19: 0 . 1 5 megohm 
R ] 6 , R , 9 : 3 9 0 o h m s 
R , 7 : 5 0 0 ohms 
R20.: 0 . 1 5 megohm, 1 watt 
R21, R24: 0 . 3 3 m e g o h m , 1 w a t : 
R22, R23: 0 . 1 2 m e g o h m , 2 wat ts 
R25, Rz6'- 0 . 1 m e g o h m 
R27, R28: 4 7 0 0 o h m s 

i 4 -ohm tap; 6 0 0 o h m s 
R29: < 8 - o h m tap; 8 2 0 o h m s 

( 1 6 - o h m tap; 1 2 0 0 ohms 
Rao'- Potent iometer , 1 0 0 ohms 
R 3 i : 0 . 1 2 m e g o h m 
R32, R34, R35, R37: 3 3 0 0 0 ohm:; , 2 wat ts 
R 3 3 : Potent iometer , 5 0 0 0 0 o h n s 
R 3 « : 0 . 2 7 m e g o h m , 1 watt 
R 3 8 : 1 0 0 0 0 o h m s , 1 watt 
R39: Potent iometer , 2 5 0 0 0 o h m s , 2 watts 
R40: 1 5 0 0 0 o h m s , 2 watts 
R41: 1 2 0 0 0 o h m s , 2 watts 
R 4 2 ; 0 . 2 2 m e g o h m , 2 watts 
R 4 3 : 2 2 0 0 0 o h m s , 2 watts 
S R : Se len ium Rect i f ier , 2 0 m a . , 1 3 5 volts r m » 
Ti: Output t r a n s f o r m e r for match ing impedance of vo ice 

coil to 5000-ohm plate-to-plate tube load. Ac rosound 
T 0 3 4 0 , or equiva lent . 

Tz. Power t rans fo rmer , 6 0 0 - O - 6 0 0 volts r m s , 2 0 0 m a . , 
Thordarson 2 2 R 3 6 , or equivalent . 

T 3 : F i lament t rans fo rmer , 6 . 3 volts Center Tapped, 
1 ampere , Thordarson 2 1 F 0 8 , or equivalent . 

UTIL IZ ING T Y P E S 

RCA-7I99 
RCA-7027-A 



H I G H - F I D E L I T Y 
TONE-CONTROL 

A M P L I F I E R 

FIGURE 4 

D C - V O L T A G E 
M E A S U R E M E N T 

C H A R T 

C , : 2 0 /if, 4 5 0 volts 
C 2 : 0 . 0 4 7 /if 
C 3 : 2 0 /if, 4 5 0 volts 

' .C 4 : 0 . 1 /if 
• C 5 : 0 . 2 2 /if 

C 6 : 0 . 0 0 2 2 /if 
C 7 : 0 . 0 2 2 /if 
C 8 : 2 2 0 /i/if 
C 9 : 0 . 0 0 2 2 /if 
R i : 0 . 4 7 megohm 
R 2 : 1 5 0 0 ohms 
R 3 : 1 5 0 0 0 o h m s 
Ri\ 2 2 0 0 0 o h m s 
R 5 : 0 . 1 megohm 
R6: 1 0 0 0 o h m s 
R 7 : 1 5 0 0 0 o h m s 
R 8 : 0 . 1 megohm 
R 9 : Bass -Cont ro l Potent iometer , 

1 megohm 
R i 0 : 1 0 0 0 0 ohms 
Rut 0 . 1 megohm 
R12. ' T reb le -Cont ra ! Potent iometer , 

1 megohm 

N O T E ; 

All r e s i s t o r s — 0 . 5 watt , ± 1 0 % , unle< 
otherwise speci f ied . 

All capac i to rs — 4 0 0 vol ts , un less 
otherwise speci f ied . 

+ 16 db bass and treble boost, 
— 16 db bass and treble cut . 

Sensi t iv i ty = 0 . 5 volt rms for output 
of 1 .25 volts with controls set 
for f lat response. 

TUBE 
T Y P E 
TUBE 
T Y P E 1 2 3 4 5 6 7 8 9 

7025 

1 
- 2 4 0 + 1 6 - 1 7 . 5 * - H 6 5 0 + 1 

•This voltage will vary with the type of power amplifier used as follows: 
15-watt amplifier (Fig. 1) 4-50 volts 
30-watt amplifier (Fig. 2) 0 volts 
50-watt amplifier (Fig. 3) +65 volts 

All voltages ± 2 0 % measured from pin to ground with a VoltOhmyst 
under the following conditions: Line voltage 117 volts ac, 60 cps ; 

no signal input. 

U T I L I Z I N G T Y P E 

RCA-7025 



H I G H - F I D E L I T Y 
P R E A M P L I F I E R 

( R IAA Equalization) 

for use with Magnetic 
Phonograph -Pickup 

RCA-7025 

All res is tors 0.5 watt , ± 1 0 % unless 
otherwise specif ied. 

All capac i tors 400 vo l ts , un less 
otherwise speci f ied. 

FIGURE 5 

Sensi t iv i ty = 3 mil l ivolts r m s for 
output of 0.55 volt at f requency 
of 1 0 0 0 cps . 

D C - V O L T A G E TUBE m U M 3 E R 

M E A S U R E M E N T .... 
1 2 3 4 5 6 7 8 9 

C H A R T 7025 +195 0 + 1.5 * * +210 0 +1 .6 * 

•This voltage will vary with the type of power amplifier used as follows: 
15-watt amplifier (Fig. 1) +5Q volts 
30-watt amplifier (Fig. 2) 0 volts 
50-watt amplifier (Fig. 3) +65 volts 

All voltages ± 2 0 % measured from pin to ground with a VoltOhmyst 
under the following conditions: Line voltage 117 volts ac, 60 cps; 
no signal input. 

17 

C, : 25 /if, 25 volts 
C 2 : 20 ̂ f, 4 5 0 volts 
C 3 : 0 . 1 /if 
C 4 : 25 /if, 25 volts 
C s : 20 /if, 4 5 0 volts 
C 6 : 0 . 0 0 3 5 /if 
C 7 : 0 . 0 1 A f 
C 8 : 180 /i/if 
C 9 : 0 .22 /if 
R i : Value depends on type of mag­

netic pickup used. Fol low pickup 
manufac tu re r ' s recommendat ions . 

R 2 : 2 7 0 0 o h m s 
R 3 : 0 . 1 megohm 
R 4 : 3 9 0 0 0 ohms 
R5: 0 . 1 megohm 
R^: 0 .47 megohm 
R 7 : 2 7 0 0 ohms 
R 8 : 0 .68 megohm 
R?: 15000 ohms , 1 watt 
Rio: 2 2 0 0 0 ohms 



H I G H - F I D E L I T Y 
P R E A M P L I F I E R 

( R I A A Equal izat ion) 

for use with Magnetic 
Phonograph-Pickup 

Sensitivity = 3 millivolts rms for output of 0.54 volt at 1000 cps. 



U T I L I Z I N G T Y P E S 

RCA-5879 

C, : 4 0 /if, 4 5 0 volts 
C 2 : 0 . 1 pi 
C 3 : 2 5 pf, 2 5 volts 
C 4 : 0-.22 pf 
C s : 0 . 0 2 pf 
C6: 0 . 0 0 5 pf 
C 7 : 2 5 pf, 2 5 volts 
C 8 : 0 . 0 2 2 pf 
C, : 4 0 /if, 4 5 0 volts 
Rr. Va lue depends on type of magnet ic pickup used . 

Follow pickup m a n u f a c t u r e r ' s recommendat ions . 
R 2 : 1 0 0 0 0 0 ohms 
R 3 : 1 0 0 0 o h m s 
R 4 , R 5 : 0 . 4 7 megohm 
R s : 1 5 0 0 0 o h m s 
R 7 : 2 2 0 0 0 ohms 
R 8 : 0 . 6 8 megohm 
R s : 1 5 0 0 o h m s 
R, 0: 1 0 0 0 0 0 Ohms 
R n : 1 5 0 0 o h m s 
R 1 3 : 1 5 0 0 0 ohms 
R , 3 : 0 . 4 7 megohm 
R u : 4 7 0 0 o h m s 

All res is tors 0 . 5 watt , ± 1 0 % , un less otherwise speci f ied. 
All capac i to rs 4 0 0 volts, un less otherwise speci f ied . 

DC -VOLTAGE 
M E A S U R E M E N T C H A R T 

- : : P I N N U M B E R 

1 2 3 5 6 7 8 9 

0 — + 1.8 * * 
— + 7 5 +95 +1.8 

7025 + 1 9 0 0 + 1.3 * * +285 + 1 7 + 1 9 * 

•This voltage will vary with the type of power amplifier used as follows: 
15-watt amplifier (Fig. 1) +50 volts 
30-watt amplifier (Fig. 2) 0 volts 
50-watt amplifier (Fig. 3) +65 volts 

All voltages ± 2 0 % measured from pin to ground with a VoltOhmysl 
under the following conditions: Line voltage 117 volts ac, 60 cps; 
no signal input. 

19 

RCA-7025 



H I G H - F I D E L I T Y 
P R E A M P L I F I E R 

( N A R T B Equal izat ion) 
for use with Tape-Head Pickup 

FIGURE 7 

Sens i t i v i t y = 3 mil l ivolts r m s for output of 0 . 5 5 volts at 1 0 0 0 cps . 



U T I L I Z I N G T Y P E S 

RCA-5879 

All res is tors 0 .5 watt , ± 1 0 % , un less otherwise spec i f ied . 

All capac i tors 4 0 0 volts, un less otherwise speci f ied . 

DC - V O L T A G E 
M E A S U R E M E N T C H A R T 

1 2 3 4 5 6 7 8 9 

5879 0 — +1.8 — +75 + 9 5 +1.8 

7025 + 190 0 +1.3 * * + 2 8 5 +17 + 1 9 * 

'This voltage will vary with the type of power amplifier used as follows: 
15-watt amplifier (Fig. 1) +50 volts 
30-watt amplifier (Fig. 2) 0 volts 
50-watt amplifier (Fig. 3) + 6 5 volts 

All voltages ± 2 0 % measured from pin to ground with a VoltOhmyst 
under the following conditions: Line voltage 117 volts ac, 60 cps; 
no signal input. 
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RCA-7025 

C, : 0 .047 (icf 

d: 4 0 Af. 4 5 0 volts 

C 3 : 0 . 1 /if 

C 4 : 2 5 A f , 25 volts 

C 5 : 0 .22 /jf 

C 6 : 0 .015 /if 

Cf. 25 A f , 2 5 volts 

C 8 : 0 .022 

C 9 : 4 0 /if, 4 5 0 volts 

C , 0 : 0 .47 /if 

R i : 1 megohm 

R 2 : 0 .1 megohm 

R 3 : 1000 ohms 

R 4 : 0 .47 megohm 

R 5 : 0 .22 megohm 

R 6 : 2 2 0 0 0 ohms 

R 7 : 3 3 0 0 ohms 

R j : 3 .3 megohms 

R 9 : 1500 ohms 

R i 0 : 0 .1 megohm 

R l ( : 1500 ohms 

R i 2 : 1 5 0 0 0 ohms 

R i 3 : 0 .47 megohm 

R u : 4 7 0 0 ohms 



HIGH-F IDEL ITY 
P R E A M P L I F I E R 

for use with 
Low-Output 

Microphones 

U T I L I Z I N G T Y P E 

R C A - 5 8 7 9 

FIGURE 8 

P A R T S U S T 

C , : 2 5 /if, 2 5 volts 
C 2 : 0 . 0 4 7 /if 
C 3 : 0 . 2 2 /if 
d: 4 0 /if, 4 5 0 volts 
R i : 2 . 2 m e g o h m s 
R 2 : 0 . 1 megohm 
R 3 : 1 0 0 0 o h m s 
R 4 : 0 . 4 7 megohm 
R 5 : 2 2 0 0 0 o h m s 

Sensi t iv i ty = 3 mi l l ivo l ts rms for 
output of 2 2 0 mil l ivo l ts 

All res is tors 0 . 5 wat t , ± 1 0 % , 
un less otherwise spec i f ied . 

Al l capac i to rs 4 0 0 vol ts , un less 
otherwise spec i f ied . 

D C - V O L T A G E 
M E A S U R E M E N T 

C H A R T 

TUBE P 1 N N U M B E ft 

T Y P E 1 2 3 4 5 6 7 8 9 

5379 0 — +1.8 * * 
— + 7 8 + 9 8 +1.8 

"This voltage will vary with the type of power amplifier used as follows: 
15-watt amplifier (Fig. 1) +50 volts 
30-watt amplifier (Fig. 2) 0 volts 
50-watt amplifier (Fig. 3) +65 volts 

All voltages ± 2 0 % measured from pin to ground with a VoltOhmyst 
under the following conditions: Line voltage 117 volts ac, 60 cps; 
no signal input. 

32 



U T I L I Z I N G T Y P E 

R C A - 7 0 2 5 HIGH -F IDEL ITY 
TWO-CHANNEL 

M I X E R 

C, : 0 . 1 ^ 
C 2 , C 3 : 4 7 ,itif 
C 4 : 2 5 M f , 2 5 volts 
C 5 : 0 . 1 /if 
C 6 : 20 uf, 4 5 0 vol ts 
R i : Value depends on output load 

required for previous stage or type 
of input device. Should not 
exceed 2 .2 m e g o h m s . 

R 2 : 0 . 4 7 megohm 
R 3 : Volume Control Potentiometer, 

0 . 5 megohm 
R 4 : 0 . 1 megohm 
R 5 : 1000 ohms 
R«: 0 . 4 7 megohm 
R7: S a m e a s R j 
R 8 : 0 . 1 megohm 
R?: S a m e a s R| 
Rio: 2 2 0 0 0 o h m s 

All resistors 0 . 5 watt , ± 1 0 % , un less 
otherwise spec i f ied . 

All capaci tors 4 0 0 vol ts , unless 
otherwise spec i f ied . 

FIGURE 9 

Sensit iv i ty = 3 mil l ivolts rms for 
output of 2 0 mil l ivolts 

D C - V O L T A G E 
M E A S U R E M E N T 

C H A R T 

1 T U B E 
T Y P E 1 2 3 4 5 6 7 a 9 

7025 -1-185 0 + 1.5 * * + 1 8 5 0 -! 1.5 * 

'This voltage will vary with the type of power amplifier used as follows-. 
15-watt amplifier (Fig. 1) +50 volts 
3Q-watt amplifier (Fig. 2) 0 volts 
50-watt amplifier (Fig. 3) +65 volts 

All voltages ±20% measured from pin to ground with a VoltOhmyst 
under the following conditions: Line voltage 117 volts ac, 60 cps; 
no signal input. 

2 3 



BALANCING UNIT 
for TWO-CHANNEL 

STEREOPHONIC 
SYSTEMS 

All resistors 0 . 5 watt, ± 1 0 % 

A D J U S T M E N T O F T H E S T E R E O B A L A N C I N G U N I T 

For proper operation of a stereo system, the output 
levels of the two channels should be equal. A typical 
method for balancing the two channels follows: — 

1 . Connect the output of a monaural signal source, 
such as an audio signal generator or a test record, 
to both the right and left channel inputs. Use a 
frequency of 1 0 0 0 cps as a test frequency. 

2. Set the ganged volume-control potentiometers (R 4 

and Ri) to provide a comfortable listening level. 

3 . Measure the ac voltage developed across the voice 
coil of the speaker in each channel, with a Volt-
Ohmyst. 

4. Adjust the balance-control potentiometer (R3) so 
that the voltages across both voice coils are equal. 

FIGURE 10 

P A R T S L I S T 

R i , Ro.: 0 . 1 megohm 
R 3 : Ba lance -Cont ro l Potent iometer , 

0 . 5 m e g o h m , l inear taper 
R4, R j : Volume-Control Potent i ­

o m e t e r s , ganged, 1 m e g o h m , 
audio taper 



U T I L I Z I N G T Y P E 

RCA-50EH5 ECONOMY 
PHONOGRAPH 

A M P L I F I E R 

' C , : 0 . 0 2 /if 
C 2 : 0 . 0 8 2 fif 
C 3 , Cj,: 4 0 til, 1 5 0 vol ts 
F: F u s e , 1 a m p 
R i : Volume-Control Potent iometer , 

0 . 5 megohm, audio taper 
R 2 : 1 0 0 0 0 o h m s 
R 3 : 2 2 0 ohms 
R4, R 5 : 56 o h m s 
R^: 2 2 ohms 
R 7 : 3 3 0 0 o h m s , I wat t 
R 8 : 2 1 0 ohms , 10 w a t t s 
T : Output t rans fo rmer , p r imary 

impedance 3 0 0 0 o h m s , secondary 
impedance to m a t c h s p e a k e r 
voice coil 

Al l res istors 0 . 5 wat t , ± 2 0 % unless 
otherwise spec i f ied 

Al l capac i tors 4 0 0 vol ts , u n l e s s 
otherwise spec i f ied . 

FIGURE 11 

D C - V O L T A G E 
M E A S U R E M E N T 

C H A R T 

TU3E P I N N U M B E R 

TYPE 1 2 3 4 5 6 7 8 9 

35W4 — — — 117 ac — + 1 2 5 — 

S0EH5 +2.7 0 — 0 + 9 5 + 1 2 0 — — 

2 5 

All voltages ± 2 0 % measured from pin to ground with a VoltOhmyst 
under the following conditions: Line voltage 117 volts ac, 60 cps; 
no signal input. 



LOW-COST 
HI -F I A M P L I F I E R 

TUBE 
. - : . i 

TUBE 

1 2 3 4 5 6 7 8 9 

12AX7 + 7 5 0 + 1 — - 8 5 + 3 3 + 3 5 

50EH5 + 4 0 — 0 - 1 2 0 +140 — 

All voltages ± 2 0 % measured from pin to ground with a VoltOhmyst 
under the following conditions: Line voltage 117 volts ac, 60 cps; 
no signal input. 

FIGURE 12 

DC -VOLTAGE 
M E A S U R E M E N T 

C H A R T 



— 

U T I L I Z I N G T Y P E S 

RCA-12AX7 
RCA-50EH5 

C : 250 /if, 150 volts 
Cj , C 3 : 4 0 n't, 150 volts 
C,, C s . C 1 3 : 0 . 0 1 tif 
Ct. C 7 : 0 . 0 0 5 M f 
C 9 : 0 . 0 0 1 pf 
C: 2 5 nf, 10 volts 
C i D : 0 . 0 8 2 nf 
C\\: 0 . 0 3 /»f 
C I J : 0 . 0 2 /if 
F: Fuse, 3 amperes 
R,: 5.6 ohms, 10 watts 
R 2 : 1200 ohms, 2 watts 
R 3 : 2 2 ohms 
Rt. R 9 : Tone-control potentiometer, 2 megohms 
R j : 0 .18 megohm 
R 6 : 0 . 2 2 megohm 
R 7 , R 3 t : 4 7 0 0 0 ohms 
R 8 : 0 . 1 2 megohm 
Rio. R j 7 : 1 0 0 0 0 ohms 
Ri i i r J J : 5 6 ohms 
Ris. Ris. Rt7: 0 .47 megohm 
R i 3 : Loudness control potentiometsr, 1.5 megohms 

tapped at 0 .25 and 0 .5 megohm 
R u : 6 8 ohms 
R, s : 2 7 0 0 ohms 
Ria: 12000 ohms 
Ri » : 0 . 1 megohm 
R M : 5600 ohms 
Rj<: 3 .9 megohms 
Ris: 2 7 ohms, 1 watt 

T: Output transformer, primary impedance 6000 ohms 
(plate-to-plate), secondary impedance to match 
speaker voice coil 

' and B + are heater and B supply terminals respectively 
for second channel (not shown) of stereophonic system 

All resistors 0 .5 watt. ± 2 0 % , unless otherwise specified 
All capacitors 400 volts unless otherwise specified 
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With RCA tubes, as with everything manufactured by RCA, qualify is built-in to stay-in. From the initial concept on a 

designer's board to the finished product ready for installation — qualify is the watchword, the standard to which all 

RCA tubes must adhere. Quality control begins during the designing stage: Quality control continues d u r i n g the m a n u ­

facturing period: Finally each tube type is subjected to rigorous performance tests. A N D W H A T DOES THIS M E A N TO 

YOU? With RCA qualify control and rigid manufacturing standards, RCA tubes insure top performance. 
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