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A M P L I F I E R MANUAL 

INTRODUCTION 

I n t h i s e l e c t r o n i c age , one o f t h e most commonly used 

d e v i c e s i s the a m p l i f i e r . I t has made p o s s i b l e m a g n i f i c a t i o n 

o f m i n u t e i n d i c a t i o n s o f v o l t a g e , c u r r e n t and power i n t o 

l e v e l s h i g h enough t o p e r f o r m many u s e f u l t a s k s . 

I t i s t h e purpose o f t h i s manua l t o p r e s e n t a s e r i e s o f 

a m p l i f i e r s d e s i g n e d t o c o v e r t h e aud io f r e q u e n c i e s , f r e q u e n c i e s 

t h a t a f f e c t t h e human e a r , and t h o s e t h a t c o v e r t h e e n t i r e r ange 

o f sound . The ave rage l i s t e n e r i s most s e n s i t i v e t o sound f rom 

about 100 c y c l e s , a l o w p i t c h , t o 7000 c y c l e s ( a h i g h p i t c h ) . 

I n some i n s t a n c e s , one c a n h e a r sound f r e q u e n c i e s a s l o w a s 20 

c y c l e s and p e r h a p s as h i g h a s 2 0 , 0 0 0 c y c l e s . An aud io f r e q u e n c y 

( A . F . ) a m p l i f i e r , t h e n , o p e r a t e s w i t h i n t h i s band o f f r e q u e n c i e s , 

e i t h e r e n t i r e l y o r i n p a r t , depending upon t h e purpose f o r w h i c h 

i t was d e s i g n e d . 

The m a j o r i t y o f ( A . F . ) a m p l i f i e r s d e s c r i b e d i n t h i s manua l 

a r e f o r pu rpose s o f a m p l i f y i n g t h e u s u a l range o f r e c o r d e d sound , 

b r o a d c a s t and v o i c e f r e q u e n c i e s , o r f rom 50 t o 12 ,000 c y c l e s . 

T h e r e a r e some i n s t a n c e s o f a m p l i f i e r s d e s c r i b e d to o p e r a t e up to 

20 ,000 c y c l e s , and t h e s e a r e d e s i g n a t e d a s H i g h F i d e l i t y a m p l i ­

f i e r s . A l l a m p l i f i e r s shown a r e o f s t a n d a r d d e s i g n and t y p i c a l 

o f t h e i r t y p e . No a t tempt h a s been made t o s p e c i f y any but s t a n ­

dard p a r t s i n t h e d i a g r a m s . Such p a r t s a r e g e n e r a l l y p r o c u r a b l e 

i n a number o f r e p u t a b l e b r a n d s from any r e l i a b l e r a d i o s u p p l y 

house or r a d i o j o b b e r . 



E a c h schemat i c d i ag ram c a r r i e s a l i s t i n g o f p a r t s n e c e s s a r y t o 

b u i l d t h e a m p l i f i e r so t h a t s u b s t i t u t i o n s c a n be made i f t h e e x a c t 

p a r t s p e c i f i e d cannot be o b t a i n e d . I n s u b s t i t u t i n g p a r t s i t i s 

n e c e s s a r y t h a t t h e y be w i t h i n t o l e r a n c e so t h a t t h e comple ted a m p l i ­

f i e r w i l l o p e r a t e p r o p e r l y . U n l e s s o t h e r w i s e i n d i c a t e d i n t h e p a r t ­

i c u l a r s c h e m a t i c , the f o l l o w i n g e l e c t r i c a l t o l e r a n c e s a r e a c c e p t a b l e 

when s u b s t i t u t i n g : 

C a p a c i t y o f e l e c t r o l y t i c condense r s 50% 

C a p a c i t y o f paper c o n d e n s e r s 30% 

C a p a c i t y o f m i c a c o n d e n s e r s 10% 

R e s i s t a n c e o f f i x e d r e s i s t o r s 20% 

R e s i s t a n c e of p o t e n t i o m e t e r s — • 30% 

V o l t a g e i n s u l a t i o n o f c o n d e n s e r s minimum s p e c i f i e d 

Wattage r a t i n g o f r e s i s t o r s — minimum s p e c i f i e d 

C u r r e n t r a t i n g o f chokes minimum s p e c i f i e d 

Wat tage r a t i n g o f t r a n s f o r m e r s minimum s p e c i f i e d 

I t i s assumed the p r o s p e c t i v e c o n s t r u c t o r has s u f f i c i e n t b a c k ­

ground t o r e a d and i n t e r p r e t s c h e m a t i c d i a g r a m s . No p h y s i c a l p a r t s 

l a y o u t i s s p e c i f i e d i n each a m p l i f i e r , but s t r e s s i s r a t h e r p l a c e d 

upon t h e comple te s c h e m a t i c . T h i s i s done s i n c e c o n s t r u c t o r s s e l d o m l y 

b u i l d t h e i r equipment a l i k e — p a r t i c u l a r i l y when many i t e m s o f t h e 

same e l e c t r i c a l s p e c i f i c a t i o n s have e n t i r e l y d i f f e r e n t p h y s i c a l 

s h a p e s . 

The m a i n c o n s i d e r a t i o n i n t h e l o c a t i o n o f p a r t s on t h e c h a s s i s i s 

t h a t t h e i n p u t c i r c u i t s be l o c a t e d a s f a r a s p o s s i b l e from the output 

c i r c u i t s and power s u p p l y equ ipment . 



I n o r d e r t o s i m p l i f y and s t a n d a r d i z e t h e arrangement o f t h e 

d i a g r a m s , a ground symbol ( ^ ) i s used t o show common c o n n e c t ­

i o n s . L i k e w i s e , t o l e s s e n t h e c o n f u s i o n o f f i l a m e n t w i r e s a p p e a r ­

i n g on t h e d i a g r a m s , an a r row w i t h a l e t t e r ( — ^ x ) shows c o n t ­

i n u i t y be tween o t h e r i d e n t i c a l s y m b o l s . 

F o r t h o s e who have had l i t t l e o r no e x p e r i e n c e i n b u i l d i n g amp­

l i f i e r s , i t i s a d v i s a b l e t o b u i l d t he more s imp le type-s of one, two 

or t h r e e t u b e s , making c e r t a i n t h a t t h e completed a m p l i f i e r i s f u n c t ­

i o n i n g p r o p e r l y be fo re a t t e m p t i n g t o c o n s t r u c t a more c o m p l i c a t e d 

t y p e . A s e c t i o n e n t i t l e d " S e r v i c i n g Y o u r A m p l i f i e r , " l o c a t e d i n t he 

back o f t h i s m a n u a l , may be o f a s s i s t a n c e i n o b t a i n i n g t h e d e s i r e d 

r e s u l t s f rom your a m p l i f i e r . 

To you more e x p e r i e n c e d c o n s t r u c t o r s , i t i s hoped t h a t the f o l l o w ­

i n g pages w i l l p r o v i d e i n f o r m a t i o n w h i c h many of you d e s i r e . 

The A u t h o r s 
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1 TUBE 1 WATT AC/DC A M P L I F I E R 
T h i s a m p l i f i e r , u t i l i z i n g a d u a l power o u t p u t - r e c t i f i e r t u b e , i s s u i t a b l e f o r l o w 

volume from a phonograph p i c k u p h a v i n g a t l e a s t two v o l t s o u t p u t . E i t h e r a dynamic 
o r permanent magnet speake r may be used w i t h e q u a l r e s u l t s , p r o v i d e d d i r e c t i o n s a re 
f o l l o w e d r e g a r d i n g f i l t e r choke L . The u s u a l o p e r a t i o n o f an a m p l i f i e r o f t h i s t y p e 
i s f rom a 115 v o l t A . C . s o u r c e . I f D . C . v o l t a g e i s a v a i l a b l e i t may be n e c e s s a r y to 
r e v e r s e t h e power p l u g i f t he a m p l i f i e r w i l l not o p e r a t e . 

Because o f t h e f ew p a r t s u s e d , t h i s a m p l i f i e r c a n be b u i l t v e r y s m a l l and compact , 
mak ing i t i d e a l to mount i n a s m a l l phonograph c a s e . 

P a r t s L i s t 
C - l . 05 mfd 400v paper c o n d . R - l 1 meg ohm volume c o n t r o l 
C-2 10 mfd 25v e l e c . c o n d . R - £ 100 ohm 1 w a t t r e s . 
C-3 .02 mfd 400v paper c o n d . R - 3 1000 ohm 1 w a t t r e s . 
C - 4 40 mfd 150v e l e c . c o n d . I Phonograph j a c k 
C-5 40 mfd 150v e l e c . c o n d . sw SPST s w i t c h 
C-6 .005 mfd 600v paper c o n d . T 3000 ohms t o v o i c e c o i l 

1 TUBE AC/DC " W I R E L E S S " PHONO. 0 S C . 
The 117N7GT d u a l t ube i s a g a i n i n a s p e c i a l t y p e a m p l i f i e r w h i c h i s , i n e f f e c t , a 

s m a l l b r o a d c a s t t r a n s m i t t e r . When connec ted t o a b r o a d c a s t r e c e i v e r by means o f a 
s i n g l e w i r e to t h e an tenna p o s t , phonograph r e c o r d s c a n be p l a y e d t h r o u g h t h e r e c e i v e r . 
To o p e r a t e , a d j u s t t h e r e c e i v e r t u n i n g c o n t r o l t o a c l e a r f r e q u e n c y around 1500 K C , 
s e t t h e r e c e i v e r volume c o n t r o l t o n o r m a l , s t a r t a r e c o r d t h r o u g h t h e r e c e i v e r . 

C o i l L need not be o f t he s h i e l d e d v a r i e t y u n l e s s d e s i r e d . I t i s a s t a n d a r d b r o a d ­
c a s t r ep l acemen t t y p e 456 KC o s c i l l a t o r c o i l . I f , a f t e r c o m p l e t i n g the w i r e l e s s o s ­
c i l l a t o r , t h e r e c o r d s a r e not b e i n g r ep roduced i n t he r e c e i v e r , t r y r e v e r s i n g the 
c o n n e c t i o n s to one w i n d i n g o f c o i l L . 

V e r y l i t t l e t r o u b l e shou ld be e x p e r i e n c e d i n c o n s t r u c t i n g t h i s u n i t , and when once 
a d j u s t e d , s h o u l d not r e q u i r e f u r t h e r a t t e n t i o n f o r a l o n g w h i l e . C a u t i o n : Do not 
r u n a s e p a r a t e ground l e a d t o the o s c i l l a t o r a s i t i s a l r e a d y grounded to t he power 
l i n e . 

P a r t s L i s t 
C - l 50 mm m i c a c o n d . 
C-2 150 t o 450mm padder cond, 
C - 3 . 02 mfd 400v paper c o n d . 
C-4 . 02 mfd 400v paper c o n d . 
C-5 .02 mfd 400v paper c o n d . 
C-6 20 mfd 150v e l e c . cond . 
C-7 20 mfd 150v e l e c . c o n d . 
C - 8 . 0 0 0 1 m i c a c o n d . 

R - l 
R - 2 
R - 3 
L 
J~ 
sw 
S o c k e t s 

4 0 , 0 0 0 ohm i w a t t r e s . 
3 meg ohm - | w a t t r e s . 
3000 ohm 2 w a t t r e s . 
B r o a d c a s t o s c . c o i l 
Phonograph j a c k 
SPST s w i t c h 

: 1 o c t a l 



2 TUBE I*; WATT AC/DC AMPLIFIER 
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2 TUBE l i WATT AC/DC A M P L I F I E R 

Because o f i t s g r e a t e r g a i n , t h i s a m p l i f i e r i s c a p a b l e o f f a i r volume w i t h any t y p e 
c r y s t a l phonograph p i c k u p o r r a d i o t u n e r . I t d e l i v e r s up t o 1-g- w a t t s o u t p u t , w h i c h i s 
about a l l a n ave rage 3" speake r c a n h a n d l y . The a m p l i f i e r i s o f the AC/DC t y p e and 
f e a t u r e s an i n v e r s e f eedback ne twork to improve f i d e l i t y , and a tone c o n t r o l . As i s 
t r u e o f a l l a m p l i f i e r s shown, the power s w i t c h c a n e i t h e r be a s e p e r a t e t o g g l e , r o t a r y 
o r push t y p e s w i t c h , o r i t may be a t t a c h e d t o the volume or tone c o n t r o l s h a f t s a s 
p a r t o f t he o p e r a t i o n o f t h a t p a r t i c u l a r c o n t r o l , a c c o r d i n g t o the d e s i r e s o f t h e c o n ­
s t r u c t o r . 

T h e r e shou ld be no p a r t i c u l a r problem i n g e t t i n g t h e completed a m p l i f i e r to o p e r a t e 
p r o p e r l y . I f t h e a m p l i f i e r has a t e n d a n c y t o " h o w l " o r o s c i l l a t e , r e v e r s e the c o n ­
n e c t i o n s t o t h e s e c o n d a r y , i . e . , v o i c e c o i l , s i d e o f t h e output t r a n s f o r m e r . T h i s 
a m p l i f i e r w i l l make a v e r y compact u n i t , e s p e c i a l l y s i n c e no f i l t e r choke or power 
t r a n s f o r m e r i s u s e d . P a r t s L i s t 

a - l . 0 1 mfd 400 v . paper c o n d . 
c. -2 .05 mfd 400 v . paper c o n d . 
a - 3 . 02 mfd 400 v . paper c o n d . 
a - 4 .02 mfd 600 v . paper c o n d . 
c- - 5 10 mfd 25 v . e l e c . < 3ond. 
c--6 . 02 mfd 400 v . paper c o n d . 
c. -7 20 mfd 150 v . e l e c . c o n d . 
c. - 8 20 mfd 150 v . e l e c . cond . 
R. - 1 2500 ohm t w a t t r e s 

R - 2 500 ,000 ohm v o l . c o n t r o l 
R - 3 100 ,000 " tone c o n t r o l 
R - 4 250 ,000 " i w a t t r e s . 
R - 5 500 ,000 " § w a t t r e s . 
R - 6 235 ohm 10 w a t t r e s . 
R - 7 150 »' 1 w a t t r e s . 
R - 8 100 " 1 " " 
R - 9 2000 ohm 2 w a t t r e s . 
R -10 25 ,000 ohm -g- w a t t r e s . 
T Output t r a n s : 2000 ohm 

t o v o i c e c o i l 
2 TUBE CONTACT MICROPHONE A M P L I F I E R 

to 

T h i s a m p l i f i e r i s a h i g h g a i n u n i t s u i t a b l e f o r i n c r e a s i n g t o headphone l e v e l sounds 
o f v e r y s m a l l a m p l i t u d e . The c o n t a c t microphone i s a c r y s t a l o r magne t i c u n i t a t t a c h ­
ed t o an i n s t r u m e n t sounding b o a r d , t a b l e o r any o t h e r s u r f a c e r e s o n a n t t o sound . J u s t 
t o name two u s e s f o r a n i n s t r u m e n t o f t h i s t y p e , i t c o u l d be used by a p h y s i c i a n to d e ­
t e c t m a l f u n c t i o n s o f t h e body or by p o l i c e a s a d e t e c t i n g d e v i c e . 

B a t t e r y power i s used on t h i s d e v i c e f o r q u i e t n e s s and m i n a t u r e t ype t u b e s f o r com­
p a c t n e s s , mak ing t h e whole p o r t a b l e . The microphone shou ld not be p l a c e d o v e r 10 f e e t 
from the a m p l i f i e r and s h i e l d e d microphone w i r e u s e d i f b e s t r e s u l t s a r e t o be o b t a i n e d . 

P a r t s L i s t 
1 meg. ohm -g-w r e s . C - l . 05 mfd 400v paper c o n d . R - 2 

C-2 . 0 1 mfd 400v paper c o n d . R - 3 2 meg. 
C - 3 .05 mfd 400v paper c o n d . R - 4 1 meg. 
C-4 . 0 1 mfd 400v paper c o n d . R - 5 500 ,000 
R - l 10 meg. ohm |- w a t t r e s . R - 6 1 meg. 

v o l . c o n . 
jm r e s . 
l-w r e s . 
|-w r e s . 

" A " 
" B " 
M 

1-g- v . d r y c e l l 
67-g- v . m i n . b a t t e r y 
C r y s t a l o r mag. 

c o n t a c t m i c . 
Headphone j a c k 

S o c k e t s - 2 m i n . 7 p i n 





2 TUBE 4 WATT AC BOOSTER A M P L I F I E R 
"TRANSFORMERLESS " 

The purpose o f t h i s l o w g a i n , one s t age a m p l i f i e r , i s t o boos t t h e ou tpu t o f a r a d i o 
t u n e r o r p r e - a m p l i f i e r t o good room vo lume . A l t h o u g h t h i s i s a " t r a n s f o r m e r l e s s " A . C . 
a m p l i f i e r , u s i n g a s i n g l e power t u b e , about 4 w a t t s ou tpu t c a n be o b t a i n e d due t o t h e 
v o l t a g e d o u b l e r r e c t i f i e r c i r c u i t u s e d . Any t y p e o f permanent magnet (PM) speake r c a n 
be used t o the a m p l i f i e r , p r o v i d e d t h e ou tput t r a n s f o r m e r i s p r o p e r l y m a t c h e d . L i k e ­
w i s e , the i n p u t t r a n s f o r m e r w i l l depend upon the t y p e o f i n p u t u s e d . I f a r a d i o t u n e r 
ou tpu t i s connec ted to t h e p r i m a r y o f T l , a 3 : 1 r a t i o audio t r a n s f o r m e r may be u s e d ; 
i f a magne t i c phonograph p i c k u p i s r e q u i r e d , t h e p r i m a r y o f T l must ma tch t h i s p i c k u p 
u n i t . 

F a i r q u a l i t y c a n be expec t ed from t h e speake r w i t h t h i s c i r c u i t . I n c o n s t r u c t i n g 
t h e a m p l i f i e r , be c e r t a i n T l i s l o c a t e d a s f a r a s p o s s i b l e f rom the output t r a n s f o r m e r 
o r f i l t e r choke t o m i n i m i z e i n d u c t i v e hum p r o b l e m s . 

2 TUBE 5 WATT AC BOOSTER A M P L I F I E R 

T h i s i s t h e "power t r a n s f o r m e r " v e r s i o n o f t h e p r e v i o u s a m p l i f i e r . S l i g h t l y more 
power ou tput i s a v a i l a b l e due t o h i g h e r p l a t e v o l t a g e s u s e d , and somewhat b e t t e r 
s t a b i l i t y i s r e a l i z e d due t o t he i s o l a t i o n o f t he a m p l i f i e r and t h e A . C . power s o u r c e . 
However , t h e o v e r a l l g a i n i s l e s s due t o d e g e n e r a t i o n a p p l i e d t o t h e 6Y6Gt ca thode 
c i r c u i t . T h i s d e g e n e r a t i o n a i d s i n i m p r o v i n g the f i d e l i t y o f t h e a m p l i f i e r bu t a t a 
s a c r i f i c e i n i t s g a i n . As a r e s u l t t h e a m p l i f i e r r e q u i r e s a f a i r l y h i g h i n p u t l e v e l 
i n o r d e r t o r e a l i z e i t s 5 w a t t output p o s s i b i l i t y . The o v e r a l l f i d e l i t y w i l l depend 
upon t h e q u a l i t y o f T l , T 2 , and the p a r t i c u l a r s p e a k e r u s e d . 

2 TUBE 4 WATT AC/DC BOOSTER A M P L I F I E R 
P a r t s L i s t 

C - l 10 mfd 25v e l e c . c o n d . 
C-2 . 005 mfd 600 v . paper c o n d . 
C-3 20 mfd 250 v . e l e c . c o n d . 
C - 4 20 mfd 250 v . e l e c . cond . 
C-5 20 mfd 250 v . e l e c . c o n d . 
C-6 .02 mfd 400 v . paper c o n d . 
R - l 150 ohm 1 w a t t r e s . 
R - 2 50 ohm 1 w a t t r e s . 
R - 3 225 ohm 25w r e s . o r l i n e c o r d 
T - l I n p u t t r a n s f o r m e r 
T - 2 Output t r a n s f o r m e r . 3000 ohm t o v . c 
L 200 ohm 60ma f i l t e r choke 
SW s p s t s w i t c h 
S o c k e t s 2 o c t a l s 

2 TUBE 5 WATT AC BOOSTER A M P L I F I E R 
P a r t s L i s t 

C - l . 0 1 mfd 600 v . paper c o n d . 
C-2 20 mfd 450 v . e l e c . cond . 
C-3 20 mfd 450 v . e l e c . c o n d . 
C - 4 . 0 5 mfd 400 v . paper c o n d . 
R - l 250 ohm 2 w a t t r e s . 
L 300 ohm 70ma f i l t e r choke 
SW s p s t s w i t c h 
T - l I n p u t t r a n s f o r m e r 
T - 2 Output t r a n s . 8500 ohm t o 

v o i c e c o i l 
T - 3 Power t r a n s : 3 0 0 - 0 - 3 0 0 @ 70ma 

5 v @ 2 a 
6 . 3 v @ l a 

S o c k e t s 2 o c t a l s 
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2 TUBE BATTERY INTERCOM A M P L I F I E R AND 2 TUBE AC/DC INTERCOM A M P L I F I E R 

T h e s e two i n t e r c o m m u n i c a t i o n t y p e a m p l i f i e r s a r e v e r y s i m i l a r , "but f o r t h e power 
s u p p l y . " A M i s d e s i g n e d f o r b a t t e r y o p e r a t i o n and i s t h e r e f o r e i n s t a n t l y u s e a b l e 
by p r e s s i n g t h e p u s h - t o - t a l k s w i t c h on e i t h e r speake r u n i t . T h i s c o n n e c t s t h e 
v o i c e c o i l to t h e a m p l i f i e r p r o p e r l y and a l s o t u r n s on t h e tube f i l a m e n t s . A 4 - w i r e 
c a b l e i s n e c e s s a r y on t h i s sys tem and f o r b e s t r e s u l t s , i s l i m i t e d t o 100 f e e t b e ­
tween remote speake r and a m p l i f i e r . " B " i s d e s i g n e d f o r AC/DC o p e r a t i o n , t h e r e f o r e 
i s c h a r a c t e r i s t i c a l l y a s l o w h e a t e r . I t i s b e s t used a s shown, a m a s t e r ( l o c a l ) 
s t a t i o n h a v i n g a l l c o n t r o l , and a s l a v e ( remote) s t a t i o n n o r m a l l y open t o t h e 
m a s t e r . A 2 - w i r e c a b l e i s a l l t h a t i s n e c e s s a r y w i t h t h i s arrangement and up to 
500 f e e t c a n be used w i t h o u t d i f f i c u l t y . 

The s p e a k e r s a r e 2 M t o 5" PM u n i t s and t h e p u s h - t o - t a l k s w i t c h e s a r e o f t h e push 
b u t t o n s p r i n g r e t u r n t y p e s . I n a s s e m b l y , e s p e c i a l l y i n a m p l i f i e r " B " , c a r e 
s h o u l d be t a k e n i n l o c a t i n g the i n p u t t r a n s f o r m e r T l . I f hum p e r s i s t s r e g a r d ­
l e s s o f i t s l o c a t i o n , t r y r e v e r s i n g e i t h e r p r i m a r y o r s econda ry w i n d i n g o f T l . 

2 TUBE BATTERY INTERCOM A M P L I F I E R 
P a r t s L i s t 

2 TUBE AC/DC INTERCOM A M P L I F I E R 
P a r t s L i s t 

C - l . 0 1 mfd 400 v . paper c o n d . 
C-2 . 1 mfd 400 v . paper c o n d . 
R - l 2 5 0 , 0 0 0 ohm -gw r e s . 
R - 2 1 meg. ohm v o l . c o n t r o l 
R - 3 700 ohm 1 w a t t r e s . 
T - l Output t r a n s . 25 ,000 ohm t o v . c . 
T - 2 Output t r a n s . 5000 ohm to v . c . 
A I s v . d r y c e l l , f l a s h l i g h t t y p e 
B 67-g- v . m i n a t u r e b a t t e r y 
S p e a k e r s : 2 " t o 5" PM 
S o c k e t s : 2 m i n a t u r e 7 p i n 
s w - 1 DPDT push t o t a l k s w i t c h 
sw-2 DPDT push to t a l k s w i t c h 

C - l 10 mfd 25 v . e l e c . c o n d . 
C-2 . 0 1 mfd 400 v . paper c o n d . 
C-3 10 mfd 2 5 v e l e c . c o n d . 
C-4 .005 mfd 400 v . e l e c . c o n d . 
C-5 40 mfd 150 v . e l e c . cond . 
C-6 . 0 1 mfd 600 v . paper cond . 
C-7 40 mfd 150 v . e l e c . c o n d . 
R - l 2500 ohm \ w a t t r e s . 
R - 2 250 ,000 ohm - | w a t t r e s . 
R - 3 1 meg ohm v o l . c o n t r o l 
R - 4 150 ohm 1 w a t t r e s . 
R - 5 235 ohm 10 w a t t r e s . 
R - 6 100 ohm 1 w a t t r e s . 
T - l Output t r a n s : 25 ,000 ohm 

t o v o i c e c o i l 
T - 2 Output t r a n s : 2000 ohm 

t o v o i c e c o i l 
R - 7 2000 ohm 2 w a t t r e s . 
s w - 1 DPDT push t o t a l k s w i t c h 
sw-2 SPST s w i t c h 
S p e a k e r s : 
S o c k e t s : 

2 " t o 5" PM 
2 o c t a l s 



3 T U B E - 2 WATT ECONOMY A C / D C AMPLIFIER 
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3 TUBE 2 WATT ECONOMY" AC/DC A M P L I F I E R 

The f e a t u r e o f t h i s AC/DC a m p l i f i e r i s i t s l o w c o s t due to t h e s m a l l number o f p a r t s 
u s e d . I t i s q u i t e s u i t a b l e f o r phonograph r e p r o d u c t i o n w i t h good g a i n c a p a b i l i t i e s 
f rom a l e s s s e n s i t i v e p i c k u p . W i t h t h e ar rangement shown f o r b i a s i n g the two a m p l i ­
f i e r t u b e s , i t i s p o s s i b l e t o ground t h e ca thodes o f t h e t u b e s d i r e c t l y , e l i m i n a t i n g 
the need o f ca thode r e s i s t o r s and c o n d e n s e r s . The B i a s C e l l p r o v i d e s e s s e n t i a l g r i d 
b i a s v o l t a g e to t h e 12SF5 tube when connec ted i n t h e p r o p e r m a n n e r — s h e l l o f b i a s 
c e l l t o g r i d t e r m i n a l . B i a s f o r t l i e 50L6GT tube i s o b t a i n e d from t h e d i v i d e r n e t ­
work R - 4 and R - 5 , connec t ed a c r o s s t he s p e a k e r f i e l d . T h i s method o f b i a s i n g p r o ­
v i d e s a s l i g h t l y h i g h e r p l a t e v o l t a g e to be e f f e c t i v e on t h e power t u b e , consequen­
t l y i n c r e a s i n g i t s power o u t p u t . I t s h o u l d be noted t h a t t h e two f i l t e r condense r s 
do no t have t h e i r n e g a t i v e l e a d s connec ted t o t h e same p o i n t , so i f i t i s i n t e n d e d 
t o u s e a d u a l f i l t e r u n i t i n t h e c o n s t r u c t i o n o f t h i s a m p l i f i e r , one shou ld not 
be o b t a i n e d w i t h a common n e g a t i v e l e a d . 

P a r t s L i s t 

C - l 20 mfd 150 v . e l e c . cond . 
C-2 . 0 1 mfd 400 v . paper c o n d . 
C -3 . 0 1 mfd 600 v . paper c o n d . 
C-4 .02 mfd 400 v . paper cond . 
C-5 20 mfd 150 v . e l e c . c o n d . 
R - l 1 meg ohm volume c o n t r o l 
R - 2 250 ,000 ohm i w a t t r e s . 
R - 3 2 5 0 , 0 0 0 ohm - | w a t t r e s . 
R - 4 35 ,000 ohm ^ w a t t r e s . 
R - 5 100 ,000 ohm ^ w a t t r e s . 
J Phonograph j a c k 
B B i a s c e l l l j v o l t 
L 450 ohm speake r f i e l d 
T Output t r a n s : 2000 ohm t o v . c . 
sw SPST s w i t c h on volume c o n t r o l 
S o c k e t s : 3 o c t a l s 
C-6 . 1 mfd . 200 v . paper cond . 



3 TUBE 3 W A T T D I R E C T C O U P L E D A M P L I F I E R 



3 TUBE 3 WATT DIRECT COUPLED A M P L I F I E R 

The d i r e c t c o u p l e d a m p l i f i e r i s a l w a y s a d i f f i c u l t t y p e o f a m p l i f i e r t o c o n s t r u c t 
and keep i n a d j u s t m e n t , but i s p r e s e n t e d he re f o r t h e more a m b i t i o u s c o n s t r u c t o r . 
As you know, the d i r e c t coup l ed c i r c u i t c o n s i s t s o f t h e p l a t e of an a m p l i f i e r tube 
d i r e c t l y connec ted t o t h e g r i d o f the n e x t a m p l i f i e r t u b e , t h e r e b y a l l o w i n g a com­
p l e t e t r a n s f e r o f s i g n a l v a r i a t i o n s w i t h a minimum o f f r e q u e n c y d i s t o r t i o n . W i t h 
the p rope r c h o i c e o f t ubes and t r a n s f o r m e r s , a h i g h f i d e l i t y a m p l i f i e r c a n be c o n ­
s t r u c t e d when p r o p e r l y b a l a n c e d . T h i s b a l a n c i n g ad jus tment c o n s i s t s o f v a r v i n g 

R - 2 , and t h e s e m i - a d j u s t a b l e r e s i s t o r s e t t o s u c h a p o s i t i o n t h a t 4S v o l t s c a n be 
measured a c r o s s R - 5 by means o f a vacuum tube v o l t m e t e r . Three w a t t s u n d i . j t o r t e d 
power ou tpu t c a n e a s i l y be o b t a i n e d w i t h any phonograph p i c k u p or r a d i o t u n e r 
connec ted t o t he i n p u t . 

P a r t s L i s t 

C - l 10 mfd 25 v . e l e c . cond . R - 7 2 5 ,0 0 0 ohm 10 w a t t r e s . 
Output t r a n s : 2500 ohm t o C-2 20 mfd 250 v . e l e c . c o n d . T - l 
2 5 ,0 0 0 ohm 10 w a t t r e s . 
Output t r a n s : 2500 ohm t o 

C-3 20 mfd 450 v . e l e c . cond . v o i c e c o i l 5 w a t t 
C-4 8 mfd 600 v . e l e c . c o n d . T - 2 Power t r a n s : 
C - 5 . 05 mfd 400 v . paper cond . 3 2 5 - 0 - 3 2 5 v @ 75ma 
R - l 500 ,000 ohm v o l . c o n t r o l 5 v @ 2a 
R - 2 3000 ohm ijr w a t t r e s . 6 . 3 v @ l a 
R - 3 5000 ohm 25 w s e m i - a d j . r e s . 6 . 3 v @ l a 
R - 4 1000 ohm 10 w a t t r e s . L F i l t e r choke 200 ohm 75ma 
R - 5 1 0 0 , 0 0 0 ohm 1 w a t t r e s . J I n p u t j a c k 
R - 6 20 ohm 5w c e n t e r t a p . r e s . sw SPST s w i t c h 

S o c k e t s : 3 o c t a l s 



3 TUBE 4 WATT A.C. AMPLIFIER 
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3 TUBE 4 WATT AC A M P L I F I E R 

F o r a s m a l l a m p l i f i e r h a v i n g good g a i n and t o n e , t h e r e l i a b l e c i r c u i t shown i s 
v e r y s a t i s f a c t o r y . I t w i l l ope ra t e w e l l f rom e i t h e r a phonograph p i c k u p o r r a d i o 
t u n e r and d e l i v e r good room v o l u m e . 

V e r y l i t t l e d i f f i c u l t shou ld be e x p e r i e n c e d i n c o n s t r u c t i n g t h i s u n i t . Due t o 
the use of t h e d e c o u p l i n g r e s i s t o r , R - 6 , s t a b i l i t y i s g r e a t l y i m p r o v e d — r e s u l t i n g 
i n b e t t e r tone q u a l i t y . A tone c o n t r o l i s i n c o r p o r a t e d to p r o v i d e a r e d u c t i o n o f 
t h e h i g h e r audio f r e q u e n c i e s when d e s i r e d . 

P a r t s L i s t 

C - l . 0 1 mfd 600 v . paper cond . 
C-2 25 mfd 25 v . e l e c . cond . 
C -3 . 1 mfd 400 v . paper cond . 
C - 4 8 mfd 450 v . e l e c . cond . 
C -5 .05 mfd 600 v . paper cond . 
C-6 10 mfd 50 v . e l e c . cond . 
C-7 16 mfd 450 v . e l e c . c o n d . 
C-8 .05 mfd 600 v . paper cond . 
C-9 16 mfd 450 v . e l e c . c o n d . 
C-10 . 1 mfd 400 v . paper cond . 
R - l 500 ,000 ohm v o l . c o n t r o l 
R - 2 2000 ohm -g- w a t t r e s . 
R - 3 1 meg ohm w a t t r e s . 
R - 4 250 ,000 ohm \ w a t t r e s . 

R _ 5 500 ,000 ohm w a t t r e s . 
R _ 6 25 ,000 ohm 1 w a t t r e s . 
R _ 7 1 meg ohm \ w a t t r e s . 
R - 8 250 ohm 1 w a t t r e s . 
R - 9 100 ,000 ohm tone c o n t r o l 
R-10 25 ,000 ohm 10 w a t t r e s . 
T - l Output t r a n s : 5000 ohm 

t o v o i c e c o i l 
T - 2 Power t r a n s : 

300 -0 -300 v © 60ma 
5 v @ 2a 
6 . 3 v @ 2a 

L F i l t e r c h o k e : 300 ohm 
60ma 

J I n p u t j a c k 
sw SPST s w i t c h on tone or 

volume c o n t r o l 
S o c k e t s : 3 o c t a l s 



3 TUBE 4 WATT A.C. " T R A N S F O R M E R L E S S " AMPLIFIER 
R-6 



3 TUBE 4 WATT AC "TRANSFORMERLESS" A M P L I F I E R 

A l t h o u g h t h i s a m p l i f i e r c i r c u i t i s v e r y s i m i l a r t o the p r e v i o u s one, i t s c h i e f 
d i f f e r e n c e l i e s i n t h e power s u p p l y . I t u s e s a v o l t a g e doub le r r e c t i f i e r c i r c u i t 
t o f u r n i s h t h e h i g h e r v o l t a g e s n e c e s s a r y to o b t a i n t h e 4 w a t t s ou tput f rom a 25L6 
t u b e . T h i s i s made p o s s i b l e w i t h o u t t h e a i d o f a power t r a n s f o r m e r , c o n s e q u e n t l y 
t h e s i z e and w e i g h t o f t h e a m p l i f i e r w i l l be much l e s s t h a n t h e f o r m e r . R - 1 0 c a n 
be e i t h e r a l i n e c o r d r e s i s t o r , b a l l a s t t u b e , o r f i x e d r e s i s t o r , depending upon 
t h e c o n s t r u c t o r s c h o i c e . 

P a r t s L i s t 

C - l . 0 1 mfd 600 v . paper c o n d . 
C-2 10 mfd 25 v . e l e c . oond. 
C - 3 .05 mfd 400 v . paper c o n d . 
C - 4 . 0 1 mfd 600 v . pape r c o n d . 
C - 5 10 mfd 25 v . e l e c . c o n d . 
C-6 20 mfd 250 v . e l e c . c o n d . 
C-7 . 05 mfd 600 v . paper c o n d . 
C - 8 20 mfd 250 v . e l e c . cond . 
C-9 20 mfd 250 v . e l e c . c o n d . 
C-10 .02 mfd 400 v . paper c o n d . 
R--1 500 ,000 ohm volume c o n t r o l 
R - 2 2000 ohm -J- w a t t r e s . 
R - 3 1 meg ohm w a t t r e s . 
R - 4 2 5 0 , 0 0 0 ohm |- w a t t r e s . 

R - 5 500 ,000 ohm i w a t t r e s . 
R - 6 1.5 meg ohm f w a t t r e s . 
R - 7 150 ohm 1 w a t t r e s . 
R - 8 100 ,000 ohm tone c o n t . 
R - 9 50 ohm \ w a t t r e s . 
R-10 200 ohm l i n e c o r d r e s . 
T Output t r a n s : 3000 ohm 

t o v o i c e c o i l 
L F i l t e r c h o k e : 200 ohm 

60ma 
sw SPST s w i t c h on tone o r 

volume c o n t r o l 
S o c k e t s : 3 o c t a l s 
Z I n p u t j a c k 

oo 
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3 TUBE 8 WATT AC A M P L I F I E R 

T h i s i s a un ique a m p l i f i e r i n t h a t t h r e e tubes a r e d o i n g the work o f a normal 
f i v e tube A . C . a m p l i f i e r . The 6AD7G*s a r e c o m b i n a t i o n t r i o d e - p o w e r pentode t u b e s , 
and as c o n n e c t e d , r e s u l t s i n a two s t age p u s h - p u l l a m p l i f i e r c a p a b l e o f about 8 
w a t t s o u t p u t . B e i n g i n p u s h - p u l l , t h e power t u b e s e f f e c t i v e l y r educe t h e e v e n 
harmonic d i s t o r t i o n , t h e r e b y c o n s i d e r a b l y i m p r o v i n g t h e a m p l i f i e r 1 s f i d e l i t y . The 
t r i o d e p o r t i o n o f one 6AD7G tube i s a f i r s t s tage a m p l i f i e r , w h i l e t h e t r i o d e p o r ­
t i o n o f the o t h e r 6AD7G i s a phase i n v e r t e r s t age t o p r o v i d e p u s h - p u l l o p e r a t i o n 
to t h e pentode p o r t i o n s o f the two t u b e s . A f a i r l y s t r o n g i n p u t v o l t a g e c a n be 
f e d i n t o t h e a m p l i f i e r from e i t h e r a phonograph p i c k u p or r a d i o t u n e r . 

Assembly o f t h i s a m p l i f i e r i s somewhat more i n v o l v e d t h a n i n the p r e v i o u s t y p e s , 
due to t he g r e a t e r number o f p a r t s u s e d , t h e r e f o r e g r e a t e r c a r e must be e x e r c i s e d 
i n i t s c o n s t r u c t i o n . S i n c e two s i m i l a r t ubes a r e u s e d , be c a r e f u l t h a t you do 
not confuse the w i r i n g to t h e tube s o c k e t s . 

P a r t s L i s t 

C - l 
C - 2 
C-3 
0 - 4 
C - 5 
C-6 
C-7 
0 - 8 
C-9 
R - l 
R - 2 
R - 3 
R - 4 
R - 5 
R - 6 

8 mfd 450 v . e l e c . c o n d . 
.02 mfd 400 v . paper cond . 
25 mfd 50 v . e l e c . c o n d . 

.02 mfd 600 v . paper cond . 

.02 mfd 600 v . paper cond . 

. 0 3 mfd 600 v . paper c o n d . 
20 mfd 450 v . e l e c . cond . 
20 mfd 450 v . e l e c . c o n d . 

. 0 5 mfd 400 v . paper cond . 
500 ,000 ohm volume c o n t r o l 
10 ,000 ohm 1 w a t t r e s . 

R - 7 75 ,000 ohm 1 w a t t r e s . 
R - 8 500 ,000 ohm 1 w a t t r e s . 
R - 9 20 ,000 ohm 1 w a t t r e s . 
R-10 25 ,000 ohm 10 w a t t r e s . 
T - l Output t r a n s : 

14 ,000 ohm t o v . c . 
T - 2 Power t r a n s : 

3 0 0 - 0 - 3 0 0 v @ 75ma 
5 v @ 2 a 
6 . 3 v © 2 a 

50 ,000 ohm 1 w a t t r e s . 
500 ohm 5 w a t t r e s . 

L F i l t e r c h o k e : 
250 ohm 75ma 

50 ,000 ohm 1 w a t t r e s . 
4 2 5 , 0 0 0 ohm 1 w a t t r e s . 

J I n p u t J a c k 
sw SPST s w i t c h on volume 

c o n t r o l 
S o c k e t s : 3 o c t a l s 

to 



3 TUBE QUICK HEATING A.C. PAGING A M P L I F I E R 



3 TUBE QUICK HEATING- AC INTERCOM A M P L I F I E R 

The a m p l i f i e r shown i s a n A . C . communica t ion t y p e w h i c h f e a t u r e s b a t t e r y t y p e amp­
l i f i e r t u b e s f o r f a s t o p e r a t i o n . T h i s p a r t i c u l a r a m p l i f i e r i s c o n v e n i e n t where o n l y 
o c c a s i o n a l o p e r a t i o n i s d e s i r e d a s a p a g i n g s y s t e m . When r e a d y t o o p e r a t e , t h e 
s w i t c h i s f i r s t c l o s e d , t u r n i n g on the a m p l i f i e r . A f t e r a p p r o x i m a t e l y f i v e s e c o n d s , 
i t i s p e r m i s s a b l e t o t a l k i n t o t he sys tem a s i t w i l l t h e n be i n f u l l o p e r a t i o n . 
Any r e a s o n a b l e number of remote s t a t i o n s may be used i n t h i s sys tem i f c a r e i s t a k e n 
i n m a t c h i n g the ou tpu t t r a n s f o r m e r to the s p e a k e r s . Low volume i s to be expec t ed 
from the a m p l i f i e r , but a volume c o n t r o l i s i n c o r p o r a t e d i n o r d e r to have comple te 
c o n t r o l o f the o u t p u t . 

I n a s s e m b l i n g t h e a m p l i f i e r , c a r e f u l l y s e p a r a t e i n p u t t r a n s f o r m e r , T - l , from t h e 
o t h e r t r a n s f o r m e r s t o e l i m i n a t e i n d u c t i v e hum p i c k u p . I n a d j u s t i n g R - 6 f o r c o r r e c t 
f i l a m e n t v o l t a g e , s t a r t the t ap f rom the ground end . W i t h a DC v o l t m e t e r connec ted 
a c r o s s C - 3 , move t h e t a p on R - 6 away f rom the grounded end u n t i l 4jg- v o l t s i s i n ­
d i c a t e d on t h e m e t e r . 

P a r t s L i s t 

C - l . 1 mfd 400 v . paper cond . R - 6 500 ohm lOw s e m i . a d j . r e s . 
C-S .006 mfd 600 v . paper cond . R - 7 3000 ohm 25 w a t t r e s . 
C-3 100 mfd 10 v . e l e c . cond . sw SPST s w i t c h — o n l y momentary, 
C-4 .006 mfd 600 v . paper cond . n o r m a l l y o f f 
C - 5 8 mfd 450 v . e l e c . c o n d . s p - 1 PM speaker o r l o w impedance 
C-6 40 mfd 450 v . e l e c . cond . dynamic microphone 
C-7 . 0 5 mfd 400 v . paper c o n d . sp-2 5" PM remote s p e a k e r 
R - l 1 meg. ohm v o l . c o n t r o l T - l Output t r a n s ; 2 5 , 0 0 0 ohm 
R - 2 •g- meg ohm -|- w a t t r e s . t o v . c . connec t ed i n r e v e r s e 
R - 3 2 0 0 , 0 0 0 ohm ^ w a t t r e s . T - 2 Output t r a n s : 8000 ohm t o v . c . 
R - 4 1 meg ohm ^ w a t t r e s . T - 3 Power t r a n s : 
R - 5 1500 ohm 20 w a t t r e s . 2 0 0 - 0 - 2 0 0 v @ 90ma 

5 v @ 2 a 
S o c k e t s : 3 o c t a l s 



3 TUBE 1̂  WATT INTERCOM. AMPLIFIER 



3 TUBE 1 ^ WATT AC/DC INTERCOM A M P L I F I E R 

Here i s a r e l i a b l e AC/DC i n t e r c o m m u n i c a t i o n a m p l i f i e r w h i c h i s e a s y to b u i l d 
and s i m p l e t o o p e r a t e . I t i s d e s i g n e d around l o c t a l t y p e t u b e s and t h e r e f o r e 
c a n be made q u i t e s m a l l and compact . Up t o 5 o r 6 remote s t a t i o n s can be used 
t h e s y s t e m , any one o f w h i c h may t a l k t o a l l t h e o t h e r s by o p e r a t i o n o f s w - 1 , 
s w - 2 , e t c . I n v e r s e f eedback i s i n c o r p o r a t e d t h r o u g h R - l , making t h e a m p l i f i e r 
q u i t e s t a b l e . 

P a r t s L i s t 

C - l 5 mfd 25 v . e l e c . c o n d . 
0 - 2 . 0 1 mfd 600 v . paper cond . 
C - 3 5 mfd 25 v . e l e c . c o n d . 
G-4 20 mfd 150 v . e l e c . c o n d . 
C - 5 20 mfd 150 v . e l e c . cond . 
C-6 . 05 mfd 400 v . paper c o n d . 
R - l 2 meg ohm £ w a t t r e s . 
R - 2 500 ,000 ohm v o l . c o n t r o l 
R - 3 1500 ohm w a t t r e s . 
R - 4 2 5 0 , 0 0 0 ohm h w a t t r e s . 
R - 5 500 ,000 ohm - |wat t r e s . 
R - 6 175 ohm 1 w a t t r e s . 
R - 7 50 ohm 1 w a t t r e s . 
R - 8 260 ohm 10 w a t t r e s . 

L F i l t e r choke : 200 ohm © 60ma 
T - l Output t r a n s : 25 ,000 ohm t o 

v . c . ( connec ted i n r e v e r s e ) 
T - 2 Output t r a n s : 2 , 5 0 0 ohm t o v 
s p - 1 3 " t o 6" s p e a k e r s i n 

a m p l i f i e r 
sp -2 3 " t o 6" PM speake r i n s u b ­

s t a t i o n 
s w - 1 SPDT p u s h - t o - t a l k s w i t c h 
sw-2 SPDT p u s h - t o - t a l k s w i t c h 
sw-3 SPST t o g g l e s w i t c h 
S o c k e t s : 3 l o c t a l s 



3 TUBE H E A R I N G AID B A T T E R Y A M P L I F I E R 



3 TUBE HEARING AID BATTERY A M P L I F I E R 

A h i g h g a i n b a t t e r y o p e r a t e d h e a r i n g a i d a m p l i f i e r i s s h o w n , c o n s i s t i n g o f m i n a t u r e 
t y p e t u b e s f o r compactness and l i g h t w e i g h t . W i t h a good microphone and e a r p i e c e , 
e x c e l l e n t r e s u l t s c a n be o b t a i n e d . I t i s u s u a l l y d e s i r e a b l e to c o n s t r u c t t he a m p l i ­
f i e r so t h a t i t c a n be c a r r i e d i n a s i d e pocke t or be s t r a p p e d to t h e w a i s t o f the 
u s e r . The b a t t e r i e s a r e g e n e r a l l y a s sembled i n a s e p a r a t e c o n t a i n e r so t h a t the 
a m p l i f i e r b u l k may be r e d u c e d , A volume and tone c o n t r o l i s p r o v i d e d f o r a d j u s t i n g 
the r e s p o n s e of t h e a m p l i f i e r to s u i t i n d i v i d u a l t a s t e . 

P a r t s L i s t 

C - l . 0 1 mfd 400 v . paper condenser 
C-2 .02 mfd 400 v . paper condenser 
C-3 , 0 1 mfd 400 v . paper condenser 
0 -4 20 mfd 150 v . e l e c . condenser 
C-5 . 005 mfd 400 v . paper condense r 
C-6 .02 mfd 400 v . paper condenser 
C-7 . 0 1 mfd 400 v . paper condenser 
C-8 10 mfd 25 v . e l e c . condense r 
C-9 . 1 mfd 400 v . paper condenser 
R - l 10 meg ohm - | w a t t r e s . 
R - 2 3 meg ohm i watt r e s . 
R - 3 1 meg ohm -g- w a t t r e s . 
R - 4 20 ,000 ohm -s- w a t t r e s . 
R - 5 2 meg ohm v o l , c o n t r o l 

R - 6 
R - 7 
R - 8 
R - 9 
R-10 
R - l l 
R - 1 2 
R - 1 3 
M 
E 
sw 
S o c k e t s : 
B a t t e r i e s : 

500 meg ohm tone c o n t r o l 
3 meg ohm § w a t t r e s . 
1 meg ohm i w a t t r e s . 
2 meg ohm •£• w a t t r e s , 
5 meg ohm -g- w a t t r e s . 
1000 ohm 1 w a t t r e s . 
8000 ohm 2 w a t t r e s . 
1 meg ohm -§• w a t t r e s . 
L a p e l c r y s t a l m i c , 
C r y s t a l e a r p i e c e 
DPST s w i t c h 

3 m i n a t u r e 
1±- v . " A " 
45 v . " B " 

H 
TV) 



4 TUBE 5 WATT AC/DC AMPLIFIER 



4 TUBE 5 WATT AC/DC A M P L I F I E R 

The a m p l i f i e r shown i s of t h e p u s h - p u l l t y p e , s u i t a b l e f o r o p e r a t i o n f rom 
a phonograph p i c k u p o r r a d i o t u n e r . I t i s c a p a b l e o f good room volume and 
f i n e tone q u a l i t y due l a r g e l y to i t s power ou tpu t c i r c u i t . Hav ing a " t r a n s -
f o r m e r l e s s " AC/DC r e c t i f i e r , the a m p l i f i e r c a n be b u i l t v e r y c o m p a c t l y , 
mak ing i t i d e a l f o r p o r t a b l e p u r p o s e s . I t a l s o o p e r a t e s f rom e i t h e r 110 v o l t s 
A . C . o r D . C . 

P a r t s L i s t 

C - l . 02 mfd 400 v . paper c o n d . 
C - E . 0 1 mfd 400 v , paper c o n d . 
C-3 . 0 1 mfd 400 v . paper c o n d . 
C - 4 10 mfd 25 v . e l e c . c o n d . 
C - 5 20 mfd 150 v . e l e c . c o n d . 
C-6 . 1 mfd 600 v . paper c o n d . 
C-7 20 mfd 150 v . e l e c . c o n d . 
R - l 500 ,000 ohm v o l . c o n t r o l 
R - 2 1500 ohm 1 w a t t r e s . 
R - 3 250 ,000 ohm * w a t t r e s . 
R - 4 250 ,000 ohm - | w a t t r e s . 
R - 5 3 0 0 , 0 0 0 ohm - | w a t t r e s . 
R - 6 300 ,000 ohm f- w a t t r e s . 
R - 7 1 5 0 , 0 0 0 ohm - | w a t t r e s . 

R - 8 100 ohm 2 w a t t r e s . 
R - 9 1 0 0 , 0 0 0 ohm tone c o n t r o l 
R-10 125 ohm 25 w a t t r e s . 
R - l l 50 ohm 1 w a t t r e s . 
T Output t r a n s : 3000 ohm t o 

t o v o i c e c o i l 
L F i l t e r c h o k e : 100 ohm I25ma 
sw SPST t o g g l e s w i t c h 
J I n p u t j a c k 
S o c k e t s : 4 o c t a l s 



4 TUBE 5 WATT A.C./BAT. PA. AMPLIFIER 
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4 TUBE 5 WATT A C / B A T P . A . A M P L I F I E R 

Here i s an a m p l i f i e r s u i t a b l e f o r l o w power output from a s i x v o l t s t o r a g e b a t ­
t e r y or 115 v o l t AC s u p p l y . S w i t c h i n g f rom t h e 6 v o l t DC to t he 115 v o l t AC i s 
done by means of s w - 1 . B o t h a phonograph p i c k u p and double b u t t o n c a r b o n m i c r o ­
phone c a n be used s i m u l t a n e o u s l y i n the i n p u t c i r c u i t s . Microphone c u r r e n t i s ob ­
t a i n e d f rom t h e ca thode c i r c u i t o f the 6V6 t u b e , and a s a r e s u l t , a s p e r a t e e x c i t ­
a t i o n b a t t e r y i s no t r e q u i r e d . I n v e r s e f eedback i s s u p p l i e d t o the l a s t two amp­
l i f i e r s t a g e s f o r b e t t e r c o n t r o l . 

B u i l d i n g t h i s a m p l i f i e r r e q u i r e s s u f f i c i e n t c h a s s i s a r e a so t h a t t h e components 
w i l l not be c rowded . Be c a r e f u l not t o p l a c e T - l too c l o s e to T - 3 . A l l p r i m a r y 
l e a d s to T - 3 s h o u l d be a s heavy and d i r e c t as p o s s i b l e . R F C - 1 and 2 , 6X5GT, t he 
v i b r a t o r , R - 1 6 , C - 8 , C - 9 , C - 1 0 , and C - 1 3 , shou ld be l o c a t e d a s c l o s e t o t r a n s ­
fo rmer ( T - 3 ) a s p o s s i b l e . 

P a r t s L i s t 

C - l 100 mfd 25 v . e l e c . cond . 
C-2 25 mfd 25 v . e l e c . cond . 
C-3 8 mfd 450 v . e l e c . cond . 
C-4 . 0 5 mfd 600 v . paper cond . 
C - 5 . 05 mfd 600 v . paper c o n d . 
C-6 8 mfd 450 v . e l e c . cond . 
C-7 50 mfd 25 v . e l e c . c o n d . 
C-8 . 5 mfd 200 v . paper c o n d . 
C-9 . 5 mfd 200 v . paper cond . 
C-10 . 0 1 mfd 1600 v . paper c o n d . 
C - l l 16 mfd 450 v . e l e c . cond . 
C-12 16 mfd 450 v . e l e c . cond . 
C-13 . 0 1 mfd 600 v . paper cond . 
C-14 . 05 mfd 600 v . paper c o n d . 
R - l 500 ,000 ohm v o l . c o n t r o l 
R - 2 200 ,000 ohm v o l . c o n t r o l 
R - 3 500 ,000 ohm ^ w a t t r e s . 
R - 4 2 meg ohm w a t t r e s . 
R - 5 4000 ohm •§• w a t t r e s . 
R - 6 250 ,000 ohm -§- w a t t r e s . 
R - 7 100 ,000 ohm - | w a t t r e s . 
R - 8 500 ,000 ohm - | w a t t r e s . 
R - 9 4000 ohm w a t t r e s . 
R - 1 0 250 ,000 ohm -|- w a t t r e s . 
R - l l 500 ,000 ohm w a t t r e s . 
R - 1 2 200 ohm 2 w a t t r e s . 

H 

R - 1 3 50 ohm 1 w a t t r e s . 
R - 1 4 10 ,000 ohm 1 w a t t r e s . 
R - 1 5 50 ,000 ohm 2 w a t t r e s . 
R - 1 6 100 ohm 1 w a t t r e s . 
R-17 100 ,000 ohm tone c o n t r o l 
R - 1 8 4 0 , 0 0 0 ohm \ w a t t r e s . 
T - l Double b u t t o n m i c . t r a n s . 

200 ohm c . t . t o g r i d 
T - 2 Output t r a n s : 5000 ohm 

t o v o i c e c o i l 
T - 3 C o m b i n a t i o n power t r a n s : 

p r i m a r y ( 117 v . A . C . 
6 -0 -6 v . ) 

s e c o n d a r y ( 3 0 0 - 0 - 3 0 0 v 
@ 75ma 6 . 3 v @ 3 a ) 

sw TP ST 
R F C - 1 10 MH choke 
R F C - 2 50 t u r n s #12 w i r e (enamel) 

on one i n c h form 
V Non-synchronous v i b r a t o r 

f o r use w i t h . 0 1 mfd b u f f e r 
L F i l t e r c h o k e : 250 ohm 75ma 

choke 
J - l Open c i r . j a c k f o r phono. 

p i c k u p 
J - 2 3 c i r . j a c k f o r c a r b o n m i c . 
F - l 3 amp f u s e 
F - 2 10 amp f u s e 
S o c k e t s : 4 o c t a l s 1 - 4 prong 



4 TUBE 6 WATT A.C. H I - F I D E L I T Y AMPLIFIER 
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4 TUBE 6 WATT AC H I G H - F I D E L I T Y A M P L I F I E R 

The above i s a h i g h g a i n , h i g h - f i d e l i t y a m p l i f i e r , c a p a b l e o f e x c e l l e n t volume 
from a phonograph p i c k u p or r a d i o t u n e r . I t has a un ique tone c o n t r o l s y s t e m 
a r r a n g e d i n c o n j u n c t i o n w i t h t h e i n v e r s e feedback n e t w o r k . T h i s tone c o n t r o l 
c i r c u i t a c t s t o a t t e n u a t e the amount o f f eedback by f r e q u e n c y , R - 6 and C-4 d i s ­
c r i m i n a t i n g on the h i g h f r e q u e n c i e s , and R-10 and C-6 on the l o w s . The b a l a n c e 
o f t he c i r c u i t i s q u i t e c o n v e n t i o n a l and no p a r t i c u l a r d i f f i c u l t y should be 
encoun te red i n i t s c o n s t r u c t i o n . 

P a r t s L i s t 

C - l . 25 mfd 600v paper c o n d . R - 8 1000 ohm ig- w a t t r e s . 
C-2 . 0 5 mfd 600v paper cond . R - 9 lig- meg ohm -g- w a t t r e s . 
C - 3 8 mfd 450v e l e c . cond . R-10 2 meg ohm bass tone c o n t . 
C-4 . 25 mfd 200v paper c o n d . R - l l 100 ,000 ohm -o- w a t t r e s . 
C-5 . 25 mfd 600v paper c o n d . R - 1 2 250 ,000 ohm § w a t t r e s . 
C-6 .005 mfd 600v paper c o n d . R - 1 3 175 ohm 5 w a t t r e s . 
C-7 . 1 mfd 600v paper c o n d . R - 1 4 15 ,000 ohm 10 w a t t r e s . 
C-8 50 mfd 25v e l e c . cond . R - 1 5 2 0 0 , 0 0 0 ohm 1 w a t t r e s . 

Output t r a n s f o r m e r : C-9 40 mfd 450v e l s e . c o n d . T - l 
2 0 0 , 0 0 0 ohm 1 w a t t r e s . 
Output t r a n s f o r m e r : 

C-10 8 mfd 600v e l e c . c o n d . 2500 ohm to v o i c e c o i l 
C - 1 1 . 1 mfd 400v paper cond . T - 2 Power t r a n s f o r m e r : 
R - l 500 ,000 ohm v o l . c o n t r o l 300 -0 -300 v @ lOOma 
R - 2 1000 ohm •§• w a t t r e s . 5 v @ 2a 
R - 3 1-g- meg ohm w a t t r e s . 6 . 3 v @ 2 a 
R - 4 250 ,000 ohm w a t t r e s . L F i l t e r c h o k e : 100 ohm 
R - 5 1 meg ohm w a t t r e s . I25ma 
R - 6 5000 ohm t r e b l e tone c o n t . SW SPST s w i t c h on v o l . c o n t . 
R - 7 50 ,000 ohm 1 w a t t r e s . S o c k e t s : 4 o c t a l s 
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4 TUBE 6 WATT AC HIGH F I D E L I T Y A M P L I F I E R 

T h i s a m p l i f i e r i s somewhat s i m i l a r t o t h e p r e v i o u s one, the d i f f e r e n c e l y i n g i n t h e 
c o n t r o l c i r c u i t . I n t h i s i n s t a n c e , R - 2 and C - 1 c o n t r o l t he h i g h f r e q u e n c i e s and R - 6 
and C - 3 , t he l ow f r e q u e n c i e s . The p l a t e c i r c u i t s o f t h e 6SC7 tube are paralleled, r e­
m i x i n g the two tone a t t e n u a t e d o u t p u t s . T h i s r e s u l t s i n any degree o f t one compen­
s a t i o n o f the two c o n t r o l s b e i n g o b t a i n e d a s d e s i r e d . Phonograph o r r a d i o t u n e r i n ­
pu t i s recommended f o r t h i s a m p l i f i e r . 

P a r t s L i s t 

C - 1 . 0005 mfd 400 v . m i c a c o n d . R - l l 1 meg ohm \ w a t t r e s . 
C-2 25 mfd 25 v . e l e c . cond . R-12 2 0 , 0 0 0 ohm 1 w a t t r e s . 
C - 3 . 0 1 mfd 400 v . paper cond . R - 1 3 3500 ohm •§• w a t t r e s . 
C-4 8 mfd 400 v . e l e c . c o n d . R - 1 4 150 ,000 ohm i w a t t r e s . 
C-5 . 1 mfd 600 v . paper cond . R - 1 5 250 ,000 ohm § w a t t r e s . 
C-6 . 0 1 mfd 600 v . paper cond . R-16 20 ,000 ohm 10 w a t t r e s . 
C-7 . 1 mfd 600 v . paper cond . R-17 175 ohm 2 w a t t r e s . 
C-8 50 mfd 50 v . e l e c . c o n d . R - 1 8 4 0 ,0 0 0 ohm 1 w a t t r e s . 

Output t r a n s : 2500 ohm C-9 40 mfd 450 v . e l e c . c o n d . T - l 
4 0 ,0 0 0 ohm 1 w a t t r e s . 
Output t r a n s : 2500 ohm 

C-10 8 mfd 600 v . e l e c . cond . t o v o i c e c o i l 10 w a t t s 
C - 1 1 . 1 mfd 400 v . paper c o n d . T - 2 Power t r a n s : 
R - l 1 meg ohm v o l . c o n t r o l 3 0 0 - 0 - 3 0 0 v @ lOOma 
R - 2 ^ meg ohm t r e b l e tone c o n t . 5 v @ 2 a 
R - 3 2 5 0 , 0 0 0 ohm w a t t r e s . 6 . 3 v @ 2 a 
R - 4 1500 ohm 1 w a t t r e s . L F i l t e r c h o k e : lOOma 
R - 5 £ meg ohm -g- w a t t r e s . 200 ohm 
R - 6 1 meg ohm b a s s tone c o n t r o l J" Open c i r c u i t i n p u t j a c k 
R - 7 2 0 0 , 0 0 0 ohm 4- w a t t r e s . sw SPST s w i t c h on R - l 
R - 8 200 ,000 ohm - | w a t t r e s . S o c k e t s : 4 o c t a l s 
R - 9 200 ,000 ohm - | w a t t r e s . 
R-10 200 ,000 ohm |- w a t t r e s . 

H 





4 TUBE 6 WATT AC HOME RECORDING A M P L I F I E R 

F o r an a m p l i f i e r s u i t a b l e f o r home r e c o r d i n g and p l a y b a c k , t h e above a m p l i f i e r i s 
h i g h l y recommended. The i n p u t c i r c u i t s hand le a c r y s t a l o r dynamic h i g h impedance 
microphone and a phonograph p i c k u p . The output f e e d s i n t o a speake r o r c r y s t a l r e ­
c o r d i n g h e a d . S w i t c h s w - 1 c o n t r o l s t h e a m p l i f i e r f o r e i t h e r t he microphone and r e ­
c o r d e r , o r t h e phonograph p i c k u p and s p e a k e r a s d e s i r e d . When r e c o r d i n g , t h e o v e r -
m o d u l a t i o n i n d i c a t o r , N , w i l l be v e r y h e l p f u l i n showing by i n t e n s i t y , t h e amount 
o f volume n e c e s s a r y t o r e c o r d p r o p e r l y . I n i n i t i a l l y a d j u s t i n g t h i s i n d i c a t o r , 
make t e s t c u t s on a r e c o r d i n g b l a n k , a d j u s t i n g t h e volume c o n t r o l R - 7 and i n d i c a t o r 
R - 1 6 u n t i l t he r e c o r d i n g head j u s t b e g i n s to o v e r c u t a g r o o v e . R-16 i s t h e n s e t 
f o r p rope r o p e r a t i o n and need not a g a i n be a d j u s t e d . A r a d i o t u n e r may be f e d i n t o 
J - l f o r r e c o r d i n g r a d i o p rograms , p r o v i d e d t h e i n p u t s i g n a l l e v e l does not o v e r ­
l o a d t h e 6SJ7 t u b e . 

P a r t s L i s t 

C - l 10 mfd 25 v . e l e c . cond . R - 9 1 meg ohm ^ w a t t r e s . 
C-2 . 05 mfd 600 v . paper cond . R-10 5000 ohm ig- w a t t r e s . 
C -3 . 02 mfd 600 v . paper cond . R - l l 50 ,000 ohm tone c o n t r o l 
C-4 8 mfd 450 v . e l e c . cond . R - 1 2 2 5 0 , 0 0 0 ohm i - w a t t r e s . 
C-5 . 05 mfd 400 v . paper c o n d . R - 1 3 500 ,000 ohm - | w a t t r e s . 
C-6 10 mfd 25 v , e l e c . cond . R - 1 4 175 ohm 5 w a t t r e s . 
C-7 . 05 mfd 600 v . paper c o n d . R - 1 5 2500 ohm 2 w a t t r e s . 
C - 8 .02 mfd 600 v . paper c o n d . R - 1 6 1 meg ohm p o t . ( l i n e a r ) 
C-9 25 mfd 50 v , e l e c . c o n d . R-17 1 meg ohm % w a t t r e s . 

2 meg ohm •§• w a t t r e s . 
1 meg ohm \ w a t t r e s . 

C-10 8 mfd 450 v . e l e c . c o n d . R - 1 8 
1 meg ohm % w a t t r e s . 
2 meg ohm •§• w a t t r e s . 
1 meg ohm \ w a t t r e s . C - 1 1 16 mfd 450 v . e l e c . c o n d . R - 1 9 

1 meg ohm % w a t t r e s . 
2 meg ohm •§• w a t t r e s . 
1 meg ohm \ w a t t r e s . 

C-12 . 0 5 mfd 600 v . paper c o n d . N \ w a t t neon lamp 
C-13 16 mfd 600 v . e l e c . c o n d . J - l Microphone j a c k 
C-14 . 1 mfd 400 v . paper c o n d . J - 2 Phonograph j a c k 
R - l 2 meg ohm w a t t r e s . L F i l t e r c h o k e : 200 ohm-
R - 2 1 mog ohm v o l . c o n t r o l lOOma 
R - 3 3000 ohm w a t t r e s . T - l Output t r a n s : 250"0 ohm 
R - 4 1 0 0 , 0 0 0 ohm t w a t t r e s . t o v o i c e c o i l 
R - 5 2 5 0 , 0 0 0 ohm ^ w a t t r e s . T - 2 Power t r a n s : 
R - 6 50 ,000 ohm 1 w a t t r e s . 3 0 0 - 0 - 3 0 0 v @ lOOma 
R - 7 25 ,000 ohm 10 w a t t r e s . 5 v © 2 a 
R - 8 1 meg ohm v o l . c o n t r o l 6 . 3 v @ 2 a 
s w - 1 3 p o l e 2 p o s . r o t a r y s w i t c h sw-2 SPST t o g g l e s w i t c h 





4 TUBE 10 WATT AC H I G H - F I D E L I T Y A M P L I F I E R 

T h i s i s a medium g a i n phonograph o r r a d i o t u n e r a m p l i f i e r 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 . I t f e a t u r e s a 6N7 phase i n v e r t e r and 6V6GT p u s h - p u l l power ou tput 
t u b e s , t o g e t h e r w i t h a n o v e r a l l i n v e r s e f eedback n e t w o r k . A h i g h f r e q u e n c y t one 
c o n t r o l i s p r o v i d e d t o r educe the h i g h r e s p o n s e when d e s i r e d . T h i s c o n t r o l i s 
c o m p l e t e l y c u t out by h a v i n g s w - 1 mounted on t h e c o n t r o l R - 3 . Of c o u r s e , h i g h 
q u a l i t y p a r t s a r e n e c e s s a r y t o o b t a i n h i g h f i d e l i t y r e s p o n s e i n any a m p l i f i e r , 
so c a r e s h o u l d be t a k e n i n t h e i r c h o i c e . C o n t r u c t i o n o f t h i s a m p l i f i e r s h o u l d 
o f f e r no p a r t i c u l a r problem i f no rma l d e s i g n i s f o l l o w e d . 

P a r t s L i s t 

C - l . 05 mfd 600 v , paper c o n d . 
C - 2 . 0 5 mfd 600 v . paper c o n d . 
C - 3 . 0 5 mfd 600 v . paper c o n d . 
C - 4 25 mfd 50 v . e l e c . c o n d . 
C-5 16 mfd 450 v . e l e c . c o n d . 
C-6 25 mfd 450 v . e l e c . c o n d . 
C-7 . 0 5 mfd 400 v . paper c o n d . 
C - 8 10 mfd 25 v . e l e c . c o n d . 
R - l 500 ,000 ohm v o l . c o n t r o l 
R - 2 1500 ohm •§• w a t t r e s . 
R - 3 1 0 0 , 0 0 0 ohm tone c o n t r o l 
R - 4 2 5 0 , 0 0 0 ohm •§• w a t t r e s . 
R - 5 250 ,000 ohm } w a t t r e s . 
R - 6 5 0 0 , 0 0 0 ohm -J w a t t r e s . 
R - 7 30 ,000 ohm ^ w a t t r e s . 
R - 8 500 ,000 ohm ^ w a t t r e s . 
R - 9 200 ohm 5 w a t t r e s . 

R - 1 0 25 , 000 ohm 5 w a t t r e s . 
R - l l 1 .5 meg ohm ^ w a t t r e s . 
R - 1 2 1500 ohm -J- w a t t r e s . 
T l Output t r a n s : 8000 ohm 

t o v o i c e c o i l 
T 2 Power t r a n s : 

3 0 0 - 0 - 3 0 0 v @ lOOma 
5 v @ 2 a 
6 . 3 v @ 2 a 

L F i l t e r c h o k e : 300 ohm-
lOOma - 15 h e n r i e s 

s w - 1 SPST s w i t c h on tone c o n t . 
sw-2 SPST s w i t c h 
J I n p u t j a c k f o r r a d i o o r 

phonograph 
S o c k e t s : 4 o c t a l s 

no 
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4 TUBE 15 WATT AC LOW GAIN A M P L I F I E R 

A f u l l y t r a n s f o r m e r - c o u p l e d a m p l i f i e r i s shown, h a v i n g f i x e d b i a s 6B4G p u s h - p u l l 
power t u b e s f o r d i s t o r t i o n l e s s a m p l i f i c a t i o n and good power o u t p u t . I t o p e r a t e s 
from a r a d i o t u n e r , the power f o r w h i c h i s s u p p l i e d by t h e a m p l i f i e r power s u p p l y . 
The f i d e l i t y o f t he a m p l i f i e r i s dependent a lmos t e n t i r e l y by t h e q u a l i t y o f t he 
t r a n s f o r m e r s T - l , T - S , and T - 3 . 

I t may be d i f f i c u l t t o c o n s t r u c t t h i s a m p l i f i e r w i t h i t s power s u p p l y on one 
c h a s s i s , s i n c e i n d u c t i v e hum p i c k u p i s q u i t e p o s s i b l e . A s e p a r a t e c h a s s i s f o r t h e 
power s u p p l y w i l l c o r r e c t t h i s c o n d i t i o n . S m a l l amounts o f hum c a n be b a l a n c e d 
out of the a m p l i f i e r by a d j u s t i n g R - 6 . I n p r a c t i c e , R - 5 i s a d j u s t e d so t h a t a 
t o t a l of 80ma i s f l o w i n g i n t h e p l a t e c i r c u i t s o f t h e two 6B4G t u b e s . 

P a r t s L i s t 

C - l 
C-2 
C - 3 
C - 4 
C-5 
C-6 
C-7 
R - l 
R - 2 
R - 3 
R - 4 
R - 5 
R - 6 

10 mfd 25 v . e l e c . c o n d . 
. 0 5 mfd 600 v . paper c o n d . 
8 mfd 450 v . e l e c . cond . 
16 mfd 450 v . e l e c . cond . 
20 mfd 150 v . e l e c . cond . 
16 mfd 600 v . e l e c . c o n d . 

. 1 mfd 400 v . paper c o n d . 
500 ,000 ohm v o l . c o n t r o l 
2500 ohm 3 w a t t r e s . 
1 0 0 , 0 0 0 ohm tone c o n t r o l 
1 0 , 0 0 0 ohm 20 w a t t r e s . 
800 ohm 20 w a t t a d j . r e s . 
50 ohm w . w . p o t . 

T - l A . F . t r a n s : 3 : 1 r a t i o 
T - 2 P - P A . F . t r a n s : 3 : 1 r a t i o 
T - 3 Output t r a n s : 3000 ohm t o 

v o i c e c o i l 15 w a t t 
T - 4 Power t r a n s f o r m e r : 

4 0 0 - 0 - 4 0 0 v © 150ma 
5 v @ 3 a 
6 . 3 v @ 3 a 
6 . 3 v @ 3 a 

L - l F i l t e r c h o k e : 200 ohm 50ma 
L - 2 F i l t e r c h o k e : 150 ohm 150ma 
sw SPST t o g g l e s w i t c h 
S o c k e t s : 4 o c t a l s 

H 





4 TUBE 3 CHANNEL P R E A M P L I F I E R 

A n o r m a l l y l o w g a i n a m p l i f i e r c a n be o p e r a t e d from a p r e a m p l i f i e r s i m i l a r t o t h e one 
shown. T h i s d e s i g n e d f o r a phonograph p i c k u p and two h i g h impedance microphone i n p u t s . 
T h e s e t h r e e i n p u t s c a n be m i x e d a t w i l l t o f eed the ou tpu t c i r c u i t t o the 500 ohm l i n e . 
Of c o u r s e , the a m p l i f i e r f o l l o w i n g t h i s p r e a m p l i f i e r must have a n i n p u t t r a n s f o r m e r d e ­
s i g n e d f o r 500 ohms i n p u t . 

Good f i l t e r i n g i s s u p p l i e d th rougnout t he h i g h v o l t a g e f e e d c i r c u i t s , and an e n t i r e ­
l y s e p e r a t e power s u p p l y makes t h e p r e a m p l i f i e r s e l f s u f f i c i e n t . L i t t l e t r o u b l e 
s h o u l d be encoun te r ed i n c o n s t r u c t i n g t h i s u n i t i f c a r e i s e x e r c i s e d i n p l a c i n g t h e 
v a r i o u s p a r t s . 

P a r t s L i s t 

C - 1 10 mfd 25 v . e l e c . cond . R - l l 500 ,000 ohm h w a t t r e s . 
c - s . 05 mfd 600 v . papar cond . R - 1 2 500 ,000 ohm - | w a t t r e s . 
C-3 . 05 mfd 600 v . paper c o n d . R - 1 3 250 ,000 ohm -g- w a t t r e s . 
C-4 . 05 mfd 600 v . paper c o n d . R - 1 4 2500 ohm 1 w a t t r e s . 
C-5 8 mfd 450 v , e l e c . c o n d . R - 1 5 10 ,000 ohm 10 w a t t r e s . 
C-G 10 mfd 25 v . e l e c . cond . R - 1 6 25 ,000 ohm 5 w a t t r e s . 
C-7 40 mfd 450 v . e l e c . c o n d . T - l Output t r a n s : 10 ,000 ohm 
C - 8 16 mfd 450 v . e l e c . cond . t o 500 ohm l i n e 
C-9 . 05 mfd 400 v . paper cond . T - 2 Power t r a n s f o r m e r : 
R - l 500 ,000 ohm v o l . c o n t r o l 2 5 0 - 0 - 2 5 0 v & 40ma 
R - 2 2 meg ohm -5 w a t t r e s . 

2 meg ohm •§• w a t t r e s . 
5 v @ 2 a 

R - 3 
2 meg ohm -5 w a t t r e s . 
2 meg ohm •§• w a t t r e s . 6 . 3 v @ l a 

R - 4 1000 ohm 1 w a t t r e s . J - l Phonograph j a c k 
R - 5 2 5 0 , 0 0 0 ohm -£ w a t t r e s . J - 2 Microphone j a c k 
R - 6 50 ,000 ohm 1 w a t t r e s . J - 3 Microphone j a c k 
R - 7 2 5 0 , 0 0 0 ohm | w a t t r e s . 

2 5 0 , 0 0 0 ohm - | w a t t r e s . 
sw SPST t o g g l e s w i t c h 

R - 8 
2 5 0 , 0 0 0 ohm | w a t t r e s . 
2 5 0 , 0 0 0 ohm - | w a t t r e s . P 6 . 3 v . p a n e l l i g h t 

R - 9 500 ,000 ohm v o l . c o n t r o l S o c k e t s : 4 o c t a l s 
R - 1 0 500 ,000 ohm v o l . c o n t r o l 





5 TUBE 10 WATT C L A S S - B 6 VOLT DC A M P L I F I E R 
F o r a s i x v o l t b a t t e r y o p e r a t e d a m p l i f i e r , t h i s a r rangement w i l l p r o v i d e good v o l 

ume and power ou tput from a c r y s t a l o r dynamic microphone and phonograph p i c k u p . 
I t i s s a t i s f a c t o r y f o r u s e i n a sound t r u c k or c a r when too g r e a t a s p e a k e r c o v e r ­
age i s not demanded. T h r e e 6N7 and two 6X5 t u b e s a r e used th roughout t h e a m p l i f i e r 
s i m p l i f y i n g t h e number o f r ep l acemen t t u b e s t o c a r r y . Be c e r t a i n a h e a v y d u t y v i b ­
r a t o r i s u s e d , a s t h e p r i m a r y c u r r e n t consumpt ion may be 10 amperes . S i n c e i t i s 
seldom n e c e s s a r y t o o p e r a t e t h e phonograph and mic rophone s i m u l t a n e o u s l y , a s w i t c h 
s w - 1 , s e l e c t s t h e c u r r e n t d e s i r e d . 

I f , a f t e r c o m p l e t i n g t h e a m p l i f i e r y o u a r e d i s s a t i s f i e d w i t h t h e t o n e , t r y s h u n t ­
i n g t h e s e c o n d a r y w i n d i n g o f T - l t o ground w i t h e q u a l r e s i s t o r s o f 100 ,000 ohms, 

w a t t e a c h . I n any c l a s s " B " a m p l i f i e r , t h e tone i s a l w a y s improved when t h e 
power t u b e s a r e d r i v e n f a i r l y h a r d , c o n s e q u e n t l y t h e a m p l i f i e r sounds b e t t e r when 
t h e volume i s h i g h . O b j e c t i o n a b l e v i b r a t o r " h a s h " i s g e n e r a l l y due t o i n s u f f i c i e n t 
s h i e l d i n g o r poor g rounds , and a t t i m e s , c a n o n l y be c o r r e c t e d by t r i a l and e r r o r . 

P a r t s L i s t 
R - l l C - l 

C -2 
C - 3 
C - 4 
C - 5 
C-6 
C-7 
C - 8 
C-9 
C-10 
C - 1 1 
C-12 
C - 1 3 
C - 1 4 
R - l 
R - 2 
R - 3 
R - 4 
R - 5 
R - 6 
R - 7 
R - 8 
R - 9 
R - 1 0 

25 mfd 25v e l e c . cond . 
.02 mfd 600v paper c o n d . 
8 mfd 450v e l e c . c o n d . 
8 mfd 450v e l e c . cond . 

. 05 mfd 600v paper c o n d . 
25 mfd 25v e l e c . cond . 

.02 mfd 600v paper cond . 
16 mfd 450v e l e c . cond . 
8 mfd 4 5 0 v e l e c . c o n d . 
40 mfd 450v e l e c . cond . 

. 0 1 mfd 600v paper c o n d . 

. 0 1 mfd 1500v paper c o n d . 

. 0 1 mfd 1500v paper cond . 

. 5 mfd 400v paper cond . 
500 ,000 ohm v o l . c o n t r o l 
500 ,000 ohm v o l . c o n t r o l 
1 meg ohm •§• w a t t r e s . 
3000 ohm 1 w a t t r e s . 
2 meg ohm ^ w a t t r e s . 
2 5 0 , 0 0 0 ohm •§• w a t t r e s . 
1 0 0 , 0 0 0 ohm } w a t t r e s . 
2 5 0 , 0 0 0 ohm - | w a t t r e s . 
500 ,000 ohm ^ w a t t r e s . 
1 0 , 0 0 0 ohm 1 w a t t r e s . 

R - 1 2 
R - 1 3 
F 

T - l 

T - 2 

T - 3 

R F C - 1 
R F C - 2 

L - l 

L - 2 

s w - 1 

sw-2 
J - l 
J - 2 
S o c k e t s : 

1500 ohm 2 w a t t r e s . 
100 ,000 ohm tone c o n t . 
2 0 , 0 0 0 ohm 10 w a t t r e s 
20 amp f u s e 
C l a s s B i n p u t t r a n s : 6] 
p a r a l l e l t o 6N7 J . P . 
C l a s s B ou tpu t t r a n s : 
lOw 8000 ohm t o v . c . 
V i b r a t o r power t r a n s : 
3 0 0 - 0 - 3 0 0 v O lOOma 
6 - 0 - 6 v p r i m a r y 
4 p rong H . D . n o n - s y n c , 
v i b r a t o r 
10MH R . F . choke 
50 t u r n s #12 enam. 
w i r e on form 
F i l t e r choke:75ma 

250 ohm 
F i l t e r choke :75mai 

250 ohm 
SPST phono, m i c r o , 
t o g g l e s w i t c h 
SPST power s w i t c h 20a 
Open c i r . phono, j a c k 
Open c i r . m i c r o , j a c k 

5 o c t a l s , 1-4 p rong 
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5 TUBE 13 WATT AC H I G H - F I D E L I T Y A M P L I F I E R 

Here i s an A . C . a m p l i f i e r o f v e r y f i n e tone q u a l i t y , h a v i n g a l l p u s h - p u l l 
s t a g e s . L i k e w i s e , i t i s s u i t a b l e f o r o p e r a t i o n f rom e i t h e r a phonograph 
p i c k u p or r a d i o t u n e r . When connec ted to a c r y s t a l p i c k u p u n i t , t h e i n p u t 
l e a d s connec t d i r e c t l y t o t he p i c k u p . I f a r a d i o t u n e r i s u s e d , a h i g h 
q u a l i t y 1 : 1 r a t i o i n p u t t r a n s f o r m e r s h o u l d be u s e d , h a v i n g a p u s h - p u l l s e c ­
onda ry i n o r d e r t o ge t p r o p e r p u s h - p u l l i n p u t . I n v e r s e f eedback i s p r o v i d ­
ed t h r o u g h r e s i s t o r s R - 1 4 and R - 1 5 . 

G e n e r a l l y , ca thode b y - p a s s condense r s a r e not n e c e s s a r y i n a p u s h - p u l l 
a m p l i f i e r , bu t a r e h e r e s p e c i f i e d t o compensate f o r s l i g h t d i f f e r e n c e s o f 
e m i s s i o n be tween t h e v a r i o u s p a i r s o f p u s h - p u l l t u b e s . The volume c o n t r o l , 
R - l , i s a d u a l a f f a i r , g i v i n g e q u a l v a r i a t i o n s of b o t h g r i d r e s i s t a n c e s f o r 
e a c h degree o f r o t a t i o n . The tone c o n t r o l , R - 1 7 , e f f e c t i v e l y s h o r t - c i r c u i t s 
t h e h i g h e r aud io f r e q u e n c i e s a s t h e r e s i s t a n c e i s r e d u c e d . When connec ted 
to a good s p e a k e r s y s t e m , t h i s a m p l i f i e r shou ld g i v e e x c e l l e n t f i d e l i t y and 
v o l u m e . 

P a r t s L i s t 

C - 1 . 05 mfd 600 v . paper c o n d . R - 7 3000 ohm 1 w a t t r e s . 
C-2 . 05 mfd 600 v . paper c o n d . R - 8 1 0 , 0 0 0 ohm 1 w a t t r e s . 
C - 3 25 mfd 25 v . e l e c . c o n d . R - 9 75 ,000 ohm j w a t t r e s . 
C-4 8 mfd 450 v . e l e c . cond . R - 1 0 7 5 , 0 0 0 ohm - | w a t t r e s . 
C - 5 . 05 mfd 600 v . paper c o n d . R - l l 500 ,000 ohm •§• w a t t r e s . 

500 ,000 ohm {• w a t t r e s . C-6 . 0 5 mfd 600 v . paper c o n d . R - 1 2 
500 ,000 ohm •§• w a t t r e s . 
500 ,000 ohm {• w a t t r e s . 

C-7 25 mfd 50 v . e l e c . c o n d . R - 1 3 1 meg ohm 1 w a t t r e s . 
C - 8 40 mfd 450 v . e l e c . c o n d . R - 1 4 1 meg ohm 1 w a t t r e s . 
C-9 . 0 5 mfd 600 v . paper c o n d . R - 1 5 200 ohm 5 w a t t r e s . 
C-10 . 0 5 mfd 600 v . paper c o n d . R - 1 6 2 0 , 0 0 0 ohm 10 w a t t r e s . 
C - 1 1 25 mfd 50 v . e l e c . c o n d . R - 1 7 100 ,000 ohm tone c o n t r o l 
C-12 . 02 mfd 600 v . paper c o n d . L F i l t e r c h o k e : 
C-13 16 mfd 600 v . e l e c . c o n d . 200 ohm lOOma 
C-14 . 1 mfd 400 v . paper c o n d . T - l Output t r a n s : 8000 ohm 
R - l D u a l 500 ,000 ohm v o l . c o n t . t o v o i c e c o i l 15 w a t t 
R - 2 2500 ohm 1 w a t t r e s . T - 2 Power t r a n s : 
R - 3 75 ,000 ohm i w a t t r e s . 3 2 5 - 0 - 3 2 5 v @ lOOma 
R - 4 75 ,000 ohm - | w a t t r e s . 5 v @ 2 a 
R - 5 500 ,000 ohm i w a t t r e s . 6 . 3 v @ 2 a 
R - 6 500 ,000 ohm - | w a t t r e s . sw SPST s w i t c h 

S o c k e t s : 5 o c t a l s 
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5 TUBE 13 WATT AC H I G H - F I D E L I T Y P . A . A M P L I F I E R 

T h i s p u b l i c a d d r e s s a m p l i f i e r , h a v i n g a phonograph and h i g h impedance microphone 
i n p u t s , i s c a p a b l e o f v e r y good f i d e l i t y and o u t p u t . I t f e a t u r e s s e p a r a t e ba s s 
( R - 1 0 ) and t r e b l e ( R - L 8 ) tone c o n t r o l s , and a s e p a r a t e microphone ( R - l ) and phono­
g raph ( R - 2 ) volume c o n t r o l s . When i t i s d e s i r e d to o p e r a t e the phonograph w i t h ­
out t he mic rophone , R - l s h o u l d be t u r n e d to t h e l e f t u n t i l s w - 1 opens so t h a t 
R - l w i l l not have any s h u n t i n g e f f e c t on "the g r i d of t h e 6SJ7 t u b e . However , t h e 
p o s i t i o n o f R - 2 has no e f f e c t on t h e microphone v o l u m e . 

P a r t s L i s t 

C - l 
C -2 
C - 3 
C-4 
C - 5 
C-6 
C-7 
C-8 
C-9 
C-10 
C - l l 
C-12 
C - 1 3 
C-14 
R - l 
R - 2 
R - 3 
R - 4 
R - 5 
R - 6 
R - 7 
R - 8 
R - 9 
R-10 
R - l l 
P 
S o c k e t 

10 mfd 25 v . e l e c . c o n d . 
. 1 mfd 600 v . paper c o n d . 
8 mfd 450 v . e l e c . c o n d . 

. 05 mfd 600 v . paper c o n d . 

.0005 mfd m i c a cond . 

. 0 1 mfd 400 v . paper c o n d . 
10 mfd 25 v . e l e c . c o n d . 
8 mfd 450 v . e l e c . c o n d . 

. 05 mfd 600 v . paper cond . 

. 0 5 mfd 600 v . paper cond . 
25 mfd 25 v . e l e c . cond . 
40 mfd 450 v . e l e c . c o n d . 
8 mfd 600 v . e l e c . c o n d . 

. 1 mfd 400 v 0 paper cond . 
1 meg ohm m i c . v o l . c o n t . 
ig- meg ohm phono, v o l , c o n t . 
1 meg ohm | r w a t t r e s . 
2000 ohm •§• w a t t r e s . 
1 meg ohm w a t t r e s . 
200 ,000 ohm ^ w a t t r e s . 
5 0 , 0 0 0 ohm ^ w a t t r e s . 
2 5 0 , 0 0 0 ohm -g- w a t t r e s . 
10 ,000 ohm w a t t r e s . 
5 meg ohm bas s tone c o n t . 
15 ,000 ohm •§• w a t t r e s . 
J e w e l i n d i c a t o r 

s : 5 o c t a l s 
6 v . lamp 

R - 1 2 1 meg ohm t r e b l e t one con t 
R - 1 3 5 0 0 , 0 0 0 ohm -g- w a t t r e s . 
R - 1 4 2500 ohm 1 w a t t r e s . 
R - 1 5 100 ,000 ohm h w a t t r e s . 
R-16 1 0 0 , 0 0 0 ohm i w a t t r e s . 
R - 1 7 20 ,000 ohm 5 w a t t r e s . 
R - 1 8 1 meg ohm i w a t t r e s . 
R - 1 9 1 meg ohm -g- w a t t r e s . 
R - 2 0 4 0 0 , 0 0 0 ohm -g- w a t t r e s . 
R - 2 1 1 meg ohm -g- w a t t r e s . 
R - 2 2 100 ,000 ohm -g w a t t r e s . 
R - 2 3 5000 ohm 5 w a t t r e s . 
R - 2 4 200 ohm 2 w a t t r e s . 
T - l Output t r a n s : 8000 ohm 

t o v o i c e c o i l 
T - 2 Power t r a n s : 

300 -0 -300 @ 120ma 
5 v @ 2A 
6 . 3 v @ 2A 

L F i l t e r c h o k e : 200 ohm 
120ma 

J - l Open c i r . m i c . j a c k 
J - 2 Open c i r . phono, j a c k 
F 3 amp f u s e 
s w - 1 SPST m i c . s w i t c h on R l 
sw-2 SPST AC s w i t c h on R 2 , 

o r a s s e p a r a t e t o g g l e 



5 TUBE 15 WATT QUICK HEATING PHONOGRAPH AMPLIFIER 
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5 TUBE 15 WATT QUICK HEATING PHONOGRAPH A M P L I F I E R 

The above I s a q u i c k h e a t i n g , a l l p u s h - p u l l , phonograph a m p l i f i e r , c a p a b l e o f 
good volume and t o n e . I t i s e s p e c i a l l y d e s i r e a b l e f o r use i n i n t e r m i t t e n t a u t o ­
m a t i c phonograph p l aye r s—commonly c a l l e d a " j u k e b o x . " When t u r n e d o n , t h e amp­
l i f i e r i s f u l l y r e a d y t o o p e r a t e w i t h i n 15 seconds , as a l l t ubes o p e r a t e a s a 
f i x e d b i a s s t age and t o g e t h e r w i t h the 300 v o l t s on t h e i r p l a t e s , g i v e v e r y s t r o n g 
ou tpu t power w i t h o u t d i s t o r t i o n . A d u a l volume c o n t r o l , R - l and R - 2 , a d j u s t s t he 
i n p u t l e v e l and a t one c o n t r o l ( R - 1 4 ) s e t s t h e h i g h f r e q u e n c y r e s p o n s e . 

P a r t s L i s t 

C - l 8 mfd 450 v . e l e c . c o n d . R - 6 500 ,000 ohm ^ w a t t r e s . 
C-2 8 mfd 450 v . e l e c . cond . R - 7 10 ,000 ohm 10 w a t t r e s . 
C - 3 . 05 mfd 600 v . paper cond . R - 8 12 ,500 ohm 10 w a t t r e s . 
C-4 .05 mfd 600 v . paper c o n d . R - 9 1 0 0 , 0 0 0 ohm w a t t r e s . 
C-5 . 1 mfd 600 v . paper c o n d . R-10 100 ,000 ohm | - w a t t r e s . 
C-6 . 1 mfd 600 v . paper c o n d . R - l l 1 0 0 , 0 0 0 ohm 1 w a t t r e s . 
C-7 500 mfd 6 v . e l e c . c o n d . R - 1 2 1 0 0 , 0 0 0 ohm 1 w a t t r e s . 
C - 8 40 mfd 150 v . e l e c . c o n d . R - 1 3 550 ohm 20 w a t t r e s . 
C-9 . 1 mfd 600 v . paper c o n d . R - 1 4 250 ,000 ohm tone c o n t r o l 

Output t r a n s : 15 w a t t s C-10 25 mfd 600 v . e l e c . c o n d . T - l 
250 ,000 ohm tone c o n t r o l 
Output t r a n s : 15 w a t t s 

C - l l 8 mfd 600 v . e l e c . c o n d . 3000 ohm t o v o i c e c o i l 
C-12 , 1 mfd 400 v . paper c o n d . T - 2 Power t r a n s f o r m e r : 
R - l D u a l 500 ,000 ohm v o l . c o n t . 3 2 5 - 0 - 3 2 5 v @ l lOma 
R - 2 250 ,000 ohm 4- w a t t r e s . 

2 5 0 , 0 0 0 ohm \ w a t t r e s . 
5 v @ 2a 

R - 3 
250 ,000 ohm 4- w a t t r e s . 
2 5 0 , 0 0 0 ohm \ w a t t r e s . 6 . 3 v @ 3a 

R - 4 1 0 0 , 0 0 0 ohm 1 w a t t r e s . L F i l t e r c h o k e : 20Hy l l O m a 
R - 5 500 ,000 ohm w a t t r e s . sw SPST t o g g l e s w i t c h 

S o c k e t s : 5 o c t a l s 



5 TUBE 3 5 WATT TRANSMITTER MODULATOR 
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5 TUBE 35 WATT TRANSMITTER MODULATOR 

T h i s 35 w a t t a m p l i f i e r i s q u i t e s u i t a b l e f o r m o d u l a t i n g an amateur o r com­
m e r c i a l 50 t o 75 w a t t t r a n s m i t t e r . I t i s d e s i g n e d f o r a s i n g l e c r y s t a l o r 
dynamic microphone i n p u t and has c o n s i d e r a b l e o v e r - a l l g a i n . A 6SJ7 h i g h 
g a i n s t age o p e r a t e s i n t o a 6N7 phase i n v e r t e r , and t h e n c e i n t o t he p u s h - p u l l 
6L6G- t ubes f o r h i g h power . A l o a d s h o u l d a l w a y s be a p p l i e d to t h e ou tput 
t r a n s f o r m e r s e c o n d a r y t o p r o t e c t i t a g a i n s t a c c i d e n t a l b u r n o u t . 

The ma jo r problem i n b u i l d i n g a t r a n s m i t t e r m o d u l a t o r i s i n k e e p i n g r a d i o 
f r e q u e n c y c u r r e n t s ou t o f t h e i n p u t o f t h e a m p l i f i e r . T h i s i s u s u a l l y accom­
p l i s h e d by i n s e r t i n g a R E choke i n s e r i e s w i t h the i n p u t to t he a m p l i f i e r and 
g round ing the a m p l i f i e r c h a s s i s to a w a t e r p i p e o r some o t h e r s u i t a b l e g r o u n d . 

P a r t s L i s t 

C - l 10 mfd 25 v . e l e c . c o n d . 
C-2 . 0 5 mfd 600 v . paper c o n d . 
C - 3 . 0 1 mfd 600 v . paper c o n d . 
C-4 8 mfd 450 v . e l e c . c o n d . 
C - 5 . 0 1 mfd 600 v . paper c o n d . 
C-6 . 0 1 mfd 600 v . paper c o n d . 
C-7 25 mfd 50 v . e l e c . c o n d . 
C - 8 16 mfd 450 v . e l e c . cond . 
C-9 25 mfd 450 v , e l e c . c o n d . 
C-10 16 mfd 600 v . e l e c . c o n d . 
C - 1 1 .02 mfd 400 v . paper c o n d . 
C-12 . 0 2 mfd 400 v . paper c o n d . 
R - l 2 meg ohm ^ w a t t r e s . 
R - 2 3000 ohm ^ w a t t r e s . 
R - 3 1 meg ohm w a t t r e s . 
R - 4 2 5 0 , 0 0 0 ohm ^ w a t t r e s . 
R - 5 50 ,000 ohm 1 w a t t r e s . 
R - 6 500 ,000 ohm v o l . c o n t r o l 
R - 7 4000 ohm 1 w a t t r e s . 
R - 8 1 meg ohm -J- w a t t r e s . 

R - 9 100 ,000 ohm w a t t r e s . 
R-10 1 0 0 , 0 0 0 ohm ^ w a t t r e s . 
R - l l 1 meg ohm -g- w a t t r e s . 
R - 1 2 2 5 0 , 0 0 0 ohm i w a t t r e s . 
R - 1 3 100 ,000 ohm i w a t t r e s . 
R - 1 4 2 5 0 , 0 0 0 ohm - | w a t t r e s . 
R - 1 5 150 ohm 10 w a t t r e s . 
R - 1 6 1 5 , 0 0 0 ohm 25 w a t t r e s . 
L - l F i l + a- c h o k e : 400 ohm-

50ma 
L - 2 F i l t e r c h o k e : 100 ohm-

200ma 
T - l Output t r a n s : 25 w a t t s 

5000 ohm t o tapped s e c . 
T - 2 Power t r a n s f o r m e r : 

4 0 0 - 0 - 4 0 0 v @ 150ma 
5 v @ 3 a 
6 . 3 v @ 3|-a 

J" Open c i r c u i t m i c . j a c k 
s w - 1 SPST communica t ion s w i t c h 
sw-2 SPST power s w i t c h 
S o c k e t s : 5 o c t a l s 
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5 TUBE 30 WATT AC P . A . H I G H - F I D E L I T Y A M P L I F I E R 

T \ i s i s a n a m p l i f i e r s i m i l a r t o the p r e v i o u s ' o n e , but i s more s u i t a b l e f o r p u b l i c 
a d d r e s s w o r k . I n s t e a d o f a 6N7 phase i n v e r t e r , t h e 6N7 tube i s used a s a n e l e c t r o n i c 
m i x e r f e e d i n g i n t o a p u s h - p u l l i n p u t t r a n s f o r m e r . T h i s t y p e o f m i x e r a l l o w s any s e t ­
t i n g o f e i t h e r volume c o n t r o l ( R - 3 or R - 8 ) t o be made w i t h o u t a f f e c t i n g t h e o t h e r . 
A mic rophone and phonograph i n p u t c a n be used s i m u l t a n e o u s l y , and any t y p e o f s p e a k e r 
o r s p e a k e r s matched t o t he o u t p u t . I n v e r s e f eedback a i d s i n t h e f i d e l i t y o f t h i s amp­
l i f i e r , g i v i n g i t smooth o p e r a t i o n . 

P a r t s L i s t 

C - 1 25 mfd 25 v . e l e c . c o n d . R - 1 2 1 0 0 , 0 0 0 ohm - | w a t t r e s . 
C-2 . 1 mfd 600 v . paper cond . R - 1 3 50 ,000 ohm tone c o n t r o l 
C - 3 8 mfd 450 v . e l e c . c o n d . R - 1 4 500 ,000 ohm h w a t t r e s . 
C - 4 . 0 5 mfd 600 v . paper cond . R - 1 5 200 ,000 ohm •§ w a t t r e s . 
C-5 25 mfd 25 v . e l e c . c o n d . R - 1 6 200 ,000 ohm - | w a t t r e s . 
C-6 . 2 5 mfd 600 v . paper c o n d . R-17 200 ohm 10 w a t t r e s . 
C - 7 .25 mfd 600 v . paper cond . R - 1 8 3000 ohm 10 w a t t r e s . 
C-8 . 02 mfd 600 v . pape r cond . L F i l t e r c h o k e : 150 ohm-
C-9 25 mfd 50 v . e l e c . . c o n d . 200ma 
C-10 16 mfd 450 v . e l e c . c o n d . T - 1 A F - t r a n s : 2 : 1 r a t i o 
C - l l 25 mfd 450 v . e l e c . c o n d . T - 2 Output t r a n s : 30 w a t t 
C-12 16 mfd 600 v . e l e c . cond . 6600 ohm t o m u l t i - t a p s e c . 
C - 1 3 . 1 mfd 400 v . paper c o n d . T - 3 Power t r a n s : 
R - l 2 meg ohm ^ w a t t r e s . 3 7 5 - 0 - 3 7 5 v @ 200ma 
R - 2 1000 ohm -J- w a t t r e s . 5 v @ 3a 
R - 3 500 ,000 ohm v o l . c o n t . 6 . 3 v @ 3a 
R - 4 1 meg ohm -J- w a t t r e s . J - l Microphone j a c k 
R - 5 2 0 , 0 0 0 ohm 10 w a t t r e s . J-2 Phonograph j a c k 
R - 6 1 5 0 , 0 0 0 ohm \ w a t t r e s . F 3 amp f u s e 
R - 7 50 ,000 ohm 1 w a t t r e s . P 6 . 3 v p i l o t l i g h t 

SPST s w i t c h R - 8 500 ,000 ohm v o l . c o n t r o l sw 
6 . 3 v p i l o t l i g h t 
SPST s w i t c h 

R - 9 2000 ohm 1 w a t t r e s . S o c k e t s : 5 o c t a l s 
R - 1 0 1 0 0 , 0 0 0 ohm 4 w a t t r e s . 
R - l l 1 0 0 , 0 0 0 ohm \ w a t t r e s . 
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6 TUBE 6 WATT AC 2 CHANNEL A M P L I F I E R 

Here i s a two c h a n n e l a m p l i f i e r s u i t a b l e t o o p e r a t e from a r a d i o t u n e r o r phono­
g r a p h p i c k u p . One c h a n n e l i s d e s i g n e d to p a s s the l o w e r audio f r e q u e n c i e s w h i l e t h e 
o t h e r p a s s e s t h e h i g h e r f r e q u e n c i e s . The degree o f volume i n each c h a n n e l i s c o n ­
t r o l l e d by tone c o n t r o l s R - 8 and R - 9 so t h a t t h e c o n s t r u c t o r may compensate f o r room 
c o n d i t i o n s . R - l i s the o v e r a l l volume c o n t r o l f o r t h e s y s t e m , w h i l e R - 5 i s p r e l i m ­
i n a r i l y a d j u s t e d f o r tone b a l a n c e . W i t h one l a r g e s p e a k e r f o r l ow f r e q u e n c i e s and 
a s m a l l one f o r h i g h f r e q u e n c i e s , t h e sys t em i s c a p a b l e o f e x c e l l e n t f i d e l i t y and 
v o l u m e . 

P a r t s L i s t 

C - 1 25 mfd 25 v . e l e c . c o n d . R - 1 2 1 meg ohm \ w a t t r e s . 
C-2 8 mfd 450 v . e l e c . c o n d . R - 1 3 250 ,000 ohm -|-w r e s . 
C - 3 . 0 5 mfd 600 v . paper c o n d . R - 1 4 100 ,000 ohm f w r e s . 
C - 4 25 mfd 25 v . e l e c . c o n d . R - 1 5 250 ,000 ohm -|w r e s . 
C-5 . 5 mfd 400 v . paper c o n d . R - 1 6 2 5 0 , 0 0 0 ohm -|w r e s . 

500 ,000 ohm |-w r e s . C-6 . 2 5 mfd 600 v . paper c o n d . R - 1 7 
2 5 0 , 0 0 0 ohm -|w r e s . 
500 ,000 ohm |-w r e s . 

C-7 . 1 mfd 600 v . paper c o n d . R - 1 8 175 ohm 2 w a t t r e s . 
0 -8 . 0 1 mfd 600 v . paper c o n d . R - 1 9 250 ohm 2 w a t t r e s . 
C-9 . 1 mfd 600 v . paper c o n d . R - 2 0 10 ,000 ohm 20w r e s . 
C-10 .005 mfd 600 v . pape r c o n d . R - 2 1 5000 ohm 1 w a t t r e s . 
C - 1 1 50 mfd 50 v . e l e c . c o n d . J I n p u t j a c k 
C-12 10 mfd 50 v . e l e c . c o n d . L F i l t e r c h o k e : 100 ohm 
C - 1 3 . 0 1 mfd 600 v , paper cond . 150ma 
C-14 40 mfd 450 v . e l e c . c o n d . T - l Output t r a n s : 10 w a t t 
0 -15 16 mfd 600 v . e l e c , c o n d . 2500 ohm t o v . c . 
C-16 . 1 mfd 400 v . paper c o n d . T - 2 Output t r a n s : 5 w a t t 
R - l 500 ,000 ohm v o l . c o n t r o l 5000 ohm t o v . c . 
R - 2 2000 ohm 1 w a t t r e s . T - 3 Power t r a n s : 
R - 3 50 ,000 ohm 1 w a t t r e s . 3 2 5 - 0 - 3 2 5 v @ 150ma 
R - 4 50 ,000 ohm 1 w a t t r e s . 5 v @ 3 a 
R - 5 1 meg ohm t r e b l e v o l . c o n t . 6 . 3 v & 4 a 
R - 6 2000 ohm i w a t t r e s . 

2000 ohm -J w a t t r e s . 
sw SPST s w i t c h 

R - 7 
2000 ohm i w a t t r e s . 
2000 ohm -J w a t t r e s . S o c k e t s : 6 o c t a l s 

S p e a k e r # 1 Low f r e q . PM R - 8 500 ,000 ohm b a s s tone c o n t . 
S o c k e t s : 6 o c t a l s 
S p e a k e r # 1 Low f r e q . PM 

R - 9 1 0 , 0 0 0 ohm t r e b l e tone c o n t . 1 2 " t o 1 8 " cone 
R - 1 0 1 .5 meg ohm w a t t r e s . Speake r #2 H i g h f r e q . PM 
R - l l 1 meg ohm -g- w a t t r e s . t w e e t e r 





6 TUBE 10 WATT 6 VOLT DC P . A . A M P L I F I E R 

Shown h e r e i s a s m a l l 10 w a t t a m p l i f i e r s u i t a b l e f o r use i n an au to o r sound 
t r u c k . A phonograph p i c k u p and microphone c a n be used s i m u l t a n e o u s l y i n t h i s 
sy s t em w i t h o u t i n t e r a c t i o n . T h i s due t o t he e l e c t r o n i c m i x i n g c i r c u i t o f t h e 
f i r s t 6SC7 t u b e . Volume c o n t r o l s R - 3 and R - 7 a d j u s t t h e l e v e l o f each i n p u t 
c i r c u i t , w h i l e a tone c o n t r o l R - 1 4 , a d j u s t s t he a m p l i f i e r f o r p rope r t o n e . 
I n v e r s e f eedback i s a p p l i e d o v e r two s t a g e s o f a m p l i f i c a t i o n f o r improved 
f i d e l i t y . 

P a r t s L i s t 

C - l 
C - 2 
C - 3 
C - 4 
C-5 
C-6 
C-7 
C-8 
C-9 
C-10 
C - l l 
C-12 
C - 1 3 
C - 1 4 
C-15 
C-16 
C-17 
R - l 
R - 2 
R - 3 
R - 4 
R - 5 
R - 6 
R - 7 
R - 8 
R - 9 
R - 1 0 
R - l l 

10 mfd 25 v . e l e c . c o n d , 
, 05 mfd 600 v . paper cond . 
.02 mfd 600 v . paper cond . 
10 mfd 25 v . e l e c . cond , 
8 mfd 450 v . e l e c , cond , 
8 mfd 450 v . e l e c , cond , 

.05 mfd 600 v . paper cond , 

.05 mfd 600 v , papep cond, 

.02 mfd 600 v . pape r cond , 

.02 mfd 600 v , paper cond, 
10 mfd 250 v . e l e c . cond . 
20 mfd 450 v . e l e c . cond, 
20 mfd 450 v . e l e c . cond, 

. 0 1 mfd 600 v . paper cond. 

.05 mfd 200 v . pape r cond, 
, 0 1 mfd 1600v paper c o n d . 
. 0 1 mfd 1600v paper cond . 

1 meg ohm -g- w a t t r e s . 
1500 ohm \ w a t t r e s , 
500 ,000 ohm v o l . c o n t r o l 
250 ,000 ohm \ w a t t r e s . 
1 meg ohm -g- w a t t r e s . 
50 ,000 ohm w a t t r e s . 
500 ,000 ohm v o l . c o n t . 
1500 ohm 1 w a t t r e s . 
100 ,000 ohm 4- w a t t r e s . 
1 0 0 , 0 0 0 ohm - | w a t t r e s . 
200 ,000 ohm 1 w a t t r e s . 

R - 1 2 
R - 1 3 
R - 1 4 
R - 1 5 
R - 1 6 
R - 1 7 
R - 1 8 
R - 1 9 
R-20 
R - 2 1 
R - 2 2 
R - 2 3 
V 
J - l 
J - 2 
L - l 

L - 2 

T - l 

T - 2 

F 
sw 

S o c k e t s : 

R . F . C . 

50 ,000 ohm 1 w a t t r e s . 
500 ,000 ohm -|-w r e s . 
500 ,000 ohm tone c o n t . 
1500 ohm 1 w a t t r e s . 
1 0 0 , 0 0 0 ohm -gw r e s . 
1 0 0 , 0 0 0 ohm -g-w r e s . 
350 ,000 ohm %-w r e s . 
150 ,000 ohm |-w r e s . 
350 ,000 ohm -gw r e s . 
300 ohm 2 w a t t r e s . 
25 ,000 ohm 5w r e s . 
1 meg ohm ~gw r e s . 
Non-sync o v i b . 4 prong 
Microphone j a c k 
Phonograph j a c k 
F i l t e r c h o k e : 

200 ohm—75ma 
RF c h o k e : 2.5MH— 

125MA 
Output t r a n s : 10 w a t t 
1 0 , 0 0 0 ohm to v . c . 
Power t r a n s f o r m e r : 

250 -0 -250 v @ 75ma 
P r i : 6 - 0 - 6 v © 5a 

10 amp f u s e 
SPST s w i t c h 

6 o c t a l s 
1 - 4 prong 

Choke f o r v i b . " A " 
s u p p l y 



6 TUBE 10 WATT A.C. PA. AMPLIFIER 



6 TUBE 10 WATT AC P . A . H I G H - F I D E L I T Y A M P L I F I E R 

T h i s i s a 10 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 w h i c h i s des igned to ope ra t e from a h i g h 
impedance microphone and phonograph p i c k u p s i m u l t a n e o u s l y . A phase i n v e r t e r tube i s 
used t o p r o v i d e p u s h - p u l l o p e r a t i o n to t he power output t u b e s . The output t u b e s c a n 
be e i t h e r 6A3 o r 6B4G t y p e s f o r s i x v o l t o p e r a t i o n , o r 2A3 t ubes i f 2- | v o l t s i s a v a i l ­
a b l e f o r f i l a m e n t o p e r a t i o n . A hum b a l a n c i n g c o n t r o l , R - 2 4 , c a n be a d j u s t e d t o b a l ­
ance out any hum p r e s e n t i n t h e s p e a k e r . 

The f i d e l i t y o f the a m p l i f i e r w i l l depend a lmos t e n t i r e l y upon the grade of ou tput 
t r a n s f o r m e r ( T - l ) u s e d . I t s l o c a t i o n on the c h a s s i s s h o u l d be s e p a r a t e from t h e 
power t r a n s f o r m e r and f i l t e r choke t o keep i n d u c t i v e hum a t a minimum. 

P a r t s L i s t 

C - l 10 mfd 25 v . e l e c . cond . R - 1 3 
C - 2 . 1 mfd 600 v . paper c o n d . R - 1 4 
C - 3 8 mfd 450 v . e l e c . c o n d . R - 1 5 
C - 4 .02 mfd 600 v . paper cond . R - 1 6 
C-5 50 mfd 150 v . e l e c . cond . R - 1 7 
C-6 , 0 1 mfd 600 v . paper c o n d . R - 1 8 
C-7 . 0 5 mfd 600 v . paper cond . R - 1 9 
C - 8 . 0 5 mfd 600 v . paper cond . R - 2 0 
C - 9 8 mfd 450 v . e l e c . cond . R - 2 1 
C-10 16 mfd 450 v . e l e c . c o n d . R - 2 2 
C - 1 1 . l m f d 600 v . paper c o n d . R - 2 3 
C - 1 2 . 1 mfd 600 v . paper c o n d . R - 2 4 
C - 1 3 16 mfd 600 v . e l e c . c o n d . J - l 
C -14 16 mfd 600 v . e l e c . c o n d . J - 2 
C-15 , 1 mfd 400 v . pape r c o n d . T - l 
R - l 2 meg ohm w a t t r e s . 
R - 2 500 ,000 ohm v o l . c o n t r o l T - 2 
R - 3 1000 ohm 1 w a t t r e s . 
R - 4 25 ,000 ohm 10 w a t t r e s . 
R - 5 1 meg ohm •§• w a t t r e s . 
R - 6 250 ,000 ohm -J- w a t t r e s . 
R - 7 50 ,000 ohm 1 w a t t r e s . L 
R - 8 500 ,000 ohm v o l . c o n t r o l 
R - 9 1500 ohm 1 w a t t r e s . sw 
R - 1 0 2 0 0 , 0 0 0 ohm i v /a t t r e s . 

200 ,000 ohm \ w a t t r e s . 
P 

R - l l 
2 0 0 , 0 0 0 ohm i v /a t t r e s . 
200 ,000 ohm \ w a t t r e s . Sock 

R—12 50 ,000 ohm w a t t r e s . 

500 ,000 ohm tone c o n t r o l 
500,000 ohm i w a t t r e s . 
500,000 ohm | w a t t r e s . 
1500 ohm -g- w a t t r e s . 
200 ,000 ohm i w a t t r e s . 
200 ,000 ohm §• w a t t r e s . 
250 ,000 ohm v /a t t r e s . 
100 ,000 ohm I - w a t t r e s . 
250 ,000 ohm -g- w a t t r e s . 
7500 ohm 10 w a t t r e s . 
50 ohm hum b a l . p o t . w .w. 
780 ohm 5 w a t t r e s . 
M i c . i n p u t j a c k 
Phono, i n p u t j a c k 
Output t r a n s : 15 watt 
5000 ohm t o m u l t i-tap sec 
Power t r a n s f o r m e r : 

4 0 0 - 0 - 4 0 0 v @ 125ma 
5 v @ 3 a 
6 . 3 v @ l a ( x ) 
6 . 3 v @ 2a ( y ) 

F i l t e r c h o k e : 
15Hy - I25ma 

SPST t o g g l e s w i t c h 
6 . 3 v . i n d . lamp 

: 5 o c t a l s 1 - 4 prong 



6 TUBE 12 WATT RECORDING AND PLAYBACK AMPLIFIER 



6 TUBE 12 WATT AC RECORDING AND PLAYBACK A M P L I F I E R 

Shown above i s a n a m p l i f i e r s u i t a b l e f o r s e m i - p r o f e s s i o n a l r e c o r d i n g and p l a y b a c k , 
h a v i n g b o t h h i g h g a i n and o u t p u t . A phonograph p i c k u p and two s i m i l a r h i g h impedance 
mic rophones c a n be used i n the s y s t e m ; R - l c o n t r o l s t h e phonograph volume and R - 4 t h e 
m i c r o p h o n e s . T h i s sy s t em i s d e s i g n e d f o r a n 8 ohm m a g n e t i c r e c o r d i n g h e a d ; s w - 1 c o n ­
t r o l s t h e ou tput f o r e i t h e r r e c o r d i n g o r speaker s e r v i c e . A s e p a r a t e t r e b l e , R - S O , 
and ba s s ( R - S E ) tone c o n t r o l , a d j u s t s t h e a m p l i f i e r tone to s u i t t h e o p e r a t o r . Two 
m o d u l a t i o n i n d i c a t o r s a r e p r o v i d e d , N-S f o r normal m o d u l a t i o n , and N - l f o r p e a k s . 
To a d j u s t t he peak i n d i c a t o r , a r e c o r d i s cu t and R - 2 7 a d j u s t e d so t h a t N - l f l a s h e s 
j u s t a s t h e r e c o r d groove i s o v e r c u t . 

P a r t s L i s t 

C - l S5 mfd £5 v . e l e c . cond . R - 1 5 5000 ohm 1 w a t t r e s . . 
C -2 25 mfd £5 v . e l e c . c o n d . R - 1 6 5000 ohm 1 w a t t r e s . 
C - 3 . 1 mfd 600 v . paper c o n d . R - 1 7 35 , 000 ohm 1 w a t t r e s . 
C - 4 .25 mfd 600 v . paper cond . R - 1 8 35 , 000 ohm 1 w a t t r e s . 
C - 5 8 mfd 450 v . e l e c . cond . R - 1 9 750 ,000 ohm ^ w a t t r e s . 
C-6 8 mfd 450 v . e l e c . c o n d . R - 2 0 1 meg ohm t r e b l e tone c o n t . 
C-7 . 1 mfd 600 v . paper cond . R - 2 1 5000 ohm \ w a t t r e s . 
C - 8 . 1 mfd 600 v . paper cond . R - 2 2 50 ,000 ohm b a s s tone c o n t r o l 
C-9 .0005 mfd m i c a cond . R - 2 3 £ 5 0 , 0 0 0 ohm -g- w a t t r e s . 

£ 5 0 , 0 0 0 ohm - | w a t t r e s . C-10 . 1 mfd 600 v . paper c o n d . R - 2 4 
£ 5 0 , 0 0 0 ohm -g- w a t t r e s . 
£ 5 0 , 0 0 0 ohm - | w a t t r e s . 

C - 1 1 . 1 mfd 600 v . paper cond . R - E 5 £50 ohm 3 w a t t r e s . 
C-1S . 5 mfd 400 v . paper c o n d . R - 2 6 20 , 000 ohm £0 w a t t r e s . 
C - 1 3 50 mfd 50 v , e l e c . c o n d . R - S 7 £ 5 0 , 0 0 0 ohm m o d u l a t i o n c o n t . 
C-14 40 mfd 450 v . e l e c . c o n d . R - 2 8 1 meg ohm 1 w a t t r e s . 
C - 1 5 16 mfd 600 v . e l e c . c o n d . R - 2 9 4 0 , 0 0 0 ohm 1 w a t t r e s . 
C-16 . 1 mfd 400 v 0 paper c o n d . J - l Phonograph j a c k 
R - l 1 meg ohm v o l . c o n t r o l J - 2 Microphone j a c k 
R - S 2 meg ohm -J- w a t t r e s . J - 3 Microphone j a c k 
R - 3 2500 ohm 1 w a t t r e s . T - l Output t r a n s : 12 w a t t 
R - 4 500 ,000 ohm v o l . c o n t r o l 8000 ohm to 8 ohm v . c . 
R - 5 1000 ohm 1 w a t t r e s . T - 2 Power t r a n s f o r m e r : 
R - 6 1 meg ohm \ w a t t r e s . 300 -0 -300 v @ lE5ma 
R - 7 40 ,000 ohm i w a t t r e s . 5 v @ 3a 
R - 8 4 0 , 0 0 0 ohm - | w a t t r e s . 6 . 5 v @ S . 5 a 
R - 9 1 5 0 , 0 0 0 ohm ^ w a t t r e s . L F i l t e r c h o k e : 100 ohm— 
R-10 2 0 , 0 0 0 ohm h w a t t r e s . 

20 ,000 ohm § w a t t r e s . 
I25ma 

R - l l 
2 0 , 0 0 0 ohm h w a t t r e s . 
20 ,000 ohm § w a t t r e s . M Magne t i c c u t t e r — 8 ohm 

R - 1 2 15 ,000 ohm 1 w a t t r e s . N - l i w a t t neon overmod. i n d , 
\ w a t t neon normal mod. i n d . R - 1 3 50 ,000 ohm w a t t r e s . N-S 
i w a t t neon overmod. i n d , 
\ w a t t neon normal mod. i n d . 

R - 1 4 1 meg ohm w a t t r e s . s w - 1 SPDT s p e a k e r - r e c o r d e r s w i t c h 
S o c k e t s : 5 o c t a l s 1 - 4 prong sw-2 SPST AC t o g g l e s w i t c h 



6 TUBE 25 WATT HI-FIDELITY AMPLIFIER 

R-za 

- ^ 5 0 0 

_ MULT/ 
- > TAP T TO 
- > VOICE 

COIL 

C-13 —1  

117 V.A.C. 



6 TUBE 25 WATT AC H I G H - F I D E L I T Y P . A . A M P L I F I E R 

T h i s a m p l i f i e r u s e s a c o m b i n a t i o n o f l o c t a l and o c t a l t y p e t u b e s f o r h i g h g a i n , 
h i g h o u t p u t , and compac tne s s . Two microphones and a phonograph p i c k u p , a l l s e p a r ­
a t e l y c o n t r o l l e d , c a n be used a t w i l l , and w i t h a p r o p e r l y de s igned ou tpu t t r a n s ­
fo rmer h i g h f i d e l i t y r e s u l t s c a n be r e a l i z e d . I n v e r s e feedback a p p l i e d o v e r t h r e e 
s t a g e s of a m p l i f i c a t i o n a i d s i n o b t a i n i n g t h i s h i g h f i d e l i t y r e s p o n s e and g i v e s t he 
a m p l i f i e r smooth o p e r a t i o n . A tone c o n t r o l , R - 1 7 , c a n be a d j u s t e d t o l o w e r t h e 
r e s p o n s e i f d e s i r e d . P a r t s L i s t 

paper cond . 
paper cond . 

C - 1 10 mfd 25 v . e l e c . cond . 
C-2 8 mfd 450 v . e l e c . c o n d . 
C-3 . 05 mfd 600 v , 
C-4 . 0 5 mfd 600 v , 
C-5 8 mfd 450 v . e l e c . c o n d . 
C-6 . 1 mfd 600 v . paper c o n d . 
C-7 .005 mfd 600 v . paper cond, 
C - 8 , 1 mfd 600 v . paper c o n d . 
C-9 . 1 mfd 600 v . paper c o n d . 
C-10 50 mfd 50 v . e l e c . c o n d . 
C - l l 8 mfd 450 v . e l e c . cond . 
C-12 25 mfd 600 v . e l e c . c o n d . 
C-13 16 mfd 600 v . e l e c . c o n d . 
C-14 . 05 mfd 400 v . paper c o n d . 
R - l 1 meg ohm 4 w a t t r e s . 
R - 2 1 meg ohm |- w a t t r e s . 
R - 3 500 ,000 ohm v o l . c o n t r o l 
R - 4 1500 ohm l . w a t t r e s . 
R - 5 25 ,000 ohm 10 w a t t r e s . 
R - 6 150 ,000 ohm •§• w a t t r e s . 
R - 7 150 ,000 ohm - | w a t t r e s . 
R - 8 50 ,000 ohm 1 w a t t r e s . 
R - 9 500 ,000 ohm volume c o n t . 
R - 1 0 500 ,000 ohm volume c o n t . 
R - l l 100 ,000 ohm ^ w a t t r e s . 
R - 1 2 1500 ohm 1 w a t t r e s . 
R - 1 3 100 ,000 ohm w a t t r e s . 
R - 1 4 1 0 0 , 0 0 0 ohm 1 w a t t r e s . 
R - 1 5 100 ,000 ohm 1 w a t t r e s . 

R - 1 6 
R - 1 7 
R - 1 8 
R - 1 9 
R - 2 0 
R - 2 1 
R - 2 2 
R - 2 3 
R - 2 4 
R - 2 5 
R - 2 6 
R - 2 7 
R - 2 8 
L 

T - 1 

T - 2 

J - l 
J - 2 
J - 3 
F 
sw 
p 
S o c k e t s 

100 ,000 ohm 1 w a t t r e s . 
500 ,000 ohm tone c o n t r o l 
500 ,000 ohm w a t t r e s . 
2000 ohm 1 w a t t r e s . 
5000 ohm 5 w a t t r e s . 
50 ,000 ohm 1 w a t t r e s . 
50 ,000 ohm 1 w a t t r e s . 
2 5 0 , 0 0 0 ohm \ w a t t r e s . 
1 5 , 0 0 0 ohm \ w a t t r e s . 
250 ,000 ohm \ w a t t r e s . 
200 ohm 10 w a t t r e s . 
5000 ohm 10 w a t t r e s . 
1 - | meg ohm w a t t r e s . 
F i l t e r choke : 200 ohm 

150ma 
Output t r a n s : 25 w a t t s 
6600 ohm to m u l t i - t a p sec 
Power t r a n s f o r m e r : 

350 -0 -350 v @ 150ma 
5 v @ 3 a 
6 . 3 v @ 4 a 

Microphone j a c k 
Microphone j a c k 
Phonograph j a c k 
3 amp f u s e 
SPST t o g g l e s w i t c h 
6 . 3 v . i n d i c a t o r l i g h t 

: 3 o c t a l 3 l o c t a l 



INPUT 
KJACK 

6 TUBE 4 5 WATT A.C. F IXED B I A S AMPLIFIER 

V 
R-l, 

C-l 
MULT I TAP TO 

T-S ^ r-6 

c-i7 \J c-ia 

nmnnn sty 

o <*\p-r^ I IT V.A.C. 



6 TUBE 45 WATT AC F I X E D B I A S A M P L I F I E R 

The above i s an a l l - t r a n s f o r m e r coup led a m p l i f i e r w h i c h i s c a p a b l e o f h i g h power 
ou tpu t from any d e s i r e d i n p u t s o u r c e . P u s h - p u l l o p e r a t i o n i s p r o v i d e d th roughou t 
t he a m p l i f i e r , and w i t h good audio f r e q u e n c y t r a n s f o r m e r s , f i n e r e s p o n s e c a n be ob­
t a i n e d . Two r e c t i f i e r s a r e u s e d , one f o r p l a t e s u p p l y , t h e o the r f o r b i a s s u p p l y 
o f t h e 6L6G t u b e s . I n a d j u s t i n g t h e c i r c u i t s , R - 1 2 i s a d j u s t e d f o r —22-g- v o l t s and 
R - 1 7 f o r p l u s 275 v o l t s . I t i s u s u a l l y a d v i s a b l e t o p r o v i d e a s e p a r a t e power s u p p l y 
c h a s s i s from t h e a m p l i f i e r c h a s s i s t o keep hum prob lems a t a minimum. I t may a l s o 
be n e c e s s a r y to s t a g g e r t he p o s i t i o n s o f t h e A . F . t r a n s f o r m e r s f o r the same r e a s o n . 

P a r t s L i s t 

C - l , 0 5 mfd 600 v . paper cond . R-10 50 ,000 ohm 1 w a t t r e s . 
C-2 10 mfd 25 v . e l e c . cond . R - l l 50 ,000 ohm 1 w a t t r e s . 
C-3 .05 mfd 600 v . paper cond . R - 1 2 750 ohm lOw s e m i - a d j . r e s 
C-4 8 mfd 450 v . e l e c . cond . R - 1 3 7500 ohm 20 w a t t r e s . 
C-5 10 mfd 25 v . e l e c . cond . R - 1 4 200 ,000 ohm i w a t t r e s . 

2 0 0 , 0 0 0 ohm \ w a t t r e s . C-6 . 2 5 mfd 600 v . paper cond . R - 1 5 
200 ,000 ohm i w a t t r e s . 
2 0 0 , 0 0 0 ohm \ w a t t r e s . 

C-7 .25 mfd 600 v . paper cond . R - 1 6 2500 ohm 5 w a t t r e s . 
0 -8 40 mfd 250 v . e l e c . c o n d . R - 1 7 1 0 , 0 0 0 ohm 50 w a t t s e m i -

ad j . r e s . C-9 16 mfd 450 v . e l e c . c o n d . 
1 0 , 0 0 0 ohm 50 w a t t s e m i -

ad j . r e s . 
C-10 20 mfd 150 v . e l e c . cond . L - l Smoothing c h o k e : 
C - 1 1 16 mfd 450 v . e l e c . cond . 100 ohm - 200ma 
C-12 8 mfd 450 v . e l e c . c o n d . L - 2 S w i n g i n g c h o k e : 
0 - 1 3 , 0 0 1 mfd 1000 v . paper cond . 3 - 30Hy, 200ma 
0 -14 . 0 0 1 mfd 1000 v , paper c o n d . T - l AF i n p u t t r a n s : i n p u t t o 
C - 1 5 16 mfd 600 v . e l e c . cond . P . P . g r i d 
0-16 16 mfd 600 v . e l e c . c o n d . T - 2 A F i n t e r s t a g e P . P . t r a n s : 
0-17 . 0 5 mfd 400 v . paper cond . 3 : 1 r a t i o 
C-18 . 0 5 mfd 400 v . paper cond . T - 3 AF i n t e r s t a g e P . P . t r a n s : 
R - l 500 ,000 ohm v o l . c o n t r o l C l a s s B g r i d s 
R - 2 200 ,000 ohm i w a t t r e s . 

200 ,000 ohm - | w a t t r e s . 
T - 4 Output t r a n s : 50 w a t t s 

R - 3 
200 ,000 ohm i w a t t r e s . 
200 ,000 ohm - | w a t t r e s . 3800 ohm to m u l t i - t a p sec 

R - 4 750 ohm 1 w a t t r e s . T - 5 Power t r a n s : 
R - 5 1 0 0 , 0 0 0 ohm tone c o n t r o l 2 0 0 - 0 - 2 0 0 v @ 40ma 
R - 6 200 ,000 ohm.is- w a t t r e s . 5 v @ 2a 
R - 7 200 ,000 ohm f- w a t t r e s . 6 . 3 v @ 2a 
R - 8 1000 ohm 1 w a t t r e s . T - 6 Power t r a n s : 
R - 9 2 5 , 0 0 0 ohm 1 w a t t r e s . 4 0 0 - 0 - 4 0 0 v @ 200ma 
sw SPST t o g g l e s w i t c h 5 v @ 3a 
F 3 amp f u s e 6 . 3 v @ 2 a 
S o c k e t s : 4 o c t a l s 2 - 4 prong P 6 . 3 v i n d i c a t o r lamp 
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7 TUBE 14 WATT RECORDING AND PLAYBACK A M P L I F I E R 

Here i s a r e c o r d i n g - p l a y b a c k a m p l i f i e r w h i c h i s somewhat more e l a b o r a t e t h a n t h e 
p r e v i o u s one shown. A r e c o r d i n g - p l a y b a c k s w i t c h , s w - 3 , c o n n e c t s the microphone and 
r e c o r d e r t o t h e a m p l i f i e r on " r e c o r d , " and t h e phonograph and speaker on " p l a y b a c k " 
p o s i t i o n s . A magne t i c r e c o r d e r i s a g a i n s p e c i f i e d . A s e p a r a t e t r e b l e and bass tone 
c o n t r o l s i s p r o v i d e d , and a "magic e y e " tube i s used a s a m o d u l a t i o n i n d i c a t o r . 
R - 1 9 i s a d j u s t e d so t h a t the eye w i l l c l o s e j u s t a t t he p o i n t o f o v e r - m o d u l a t i o n . 
Two microphone j a c k s J - l and J - 2 a r e a v a i l a b l e i f two mic rophones a r e to be u s e d . 
These a re c o n t r o l l e d by R - 6 ; the phonograph p i c k u p l e v e l i s s e t by R - 2 . 

P a r t s L i s t 
C - l 25 mfd 25 v . e l e c . c o n d . R - 1 5 5000 ohm ig- w a t t r e s . 
C-2 . 25 mfd 400 v . paper cond . R - 1 6 50 ,000 ohm -|;w r e s . 
C-3 8 mfd 450 v . e l e c . c o n d . R - 1 7 5000 ohm lOw r e s . 
C - 4 . 02 mfd 600 v . pape r cond . R - 1 8 1 meg ohm -g-w r e s . 
C-5 . 5 mfd 200 v . paper c o n d . R - 1 9 1 meg ohm mod. c o n t . p o t . 
C-6 . 05 mfd 600 v . pape r c o n d . R - 2 0 500 ,000 ohm B . T . c o n t . 
C-7 8 mfd 450 v . e l e c . c o n d . R - 2 1 5 meg ohm -|- w a t t r e s . 

5 meg ohm -g- w a t t r e s . C-8 , 0 5 mfd 600 v . paper cond . R - 2 2 
5 meg ohm -|- w a t t r e s . 
5 meg ohm -g- w a t t r e s . 

C-9 , 05 mfd 600 v , pape r cond . R - 2 3 50 ,000 ohm -̂ w a t t r e s . 
C-10 . 0 0 1 mfd 800 v . paper c o n d . R - 2 4 500 ,000 ohm -|-w r e s . 
C - 1 1 , 25 mfd 400 v , paper cond . R - 2 5 500 ,000 ohm |-w r e s . 
C-12 , 0 5 mfd 600 v , paper cond . R - 2 6 200 ohm 5 w a t t r e s . 
C-13 25 mfd 50 v , e l e c . - c o n d . R - 2 7 15 ,000 ohm 1 w a t t r e s . 
C-14 . 0 5 mfd 400 v . paper c o n d . J - l Microphone j a c k 
C-15 40 mfd 450 v . e l e c . c o n a . J"-2 Microphone j a c k 
C-16 8 mfd 450 v . e l e c . cond . J - 3 Phonograph j a c k 
R - l 1 meg ohm \ w a t t r e s . Y - Y 8 ohm r e c o r d i n g c o n n . 
R - 2 500 ,000 ohm v o l . c o n t r o l Z - Z 8 ohm speake r c o n n . 
R - 3 1000 ohm 1 w a t t r e s . T - l Output t r a n s : 15 w a t t 
R - 4 1 .5 meg ohm §• w a t t r e s . 8000 ohm to 8 ohm 
R - 5 250 ,000 ohm - | w a t t r e s . T - 2 Power t r a n s f o r m e r : 
R - 6 500 ,000 ohm v o l . c o n t r o l 3 2 5 - 0 - 3 2 5 v @ lOOma 
R - 7 10 ,000 ohm t r e b l e tone c o n t . 5 v @ 2 a 
R - 8 2 meg ohm w a t t r e s . 6 . 3 v @ 2a 
R - 9 3000 ohm i w a t t r e s . L F i l t e r c h o k e : 
R - 1 0 100C ohm |- w a t t r e s . 150 ohm-lOOma 
R - l l 1 0 0 , 0 0 0 ohm 1 w a t t r e s . s w - 1 SPST motor s w i t c h 
R - 1 2 20 ,000 ohm 10 w a t t r e s . sw-2 SPST power s w i t c h 
R - 1 3 250 ,000 ohm \ w a t t r e s . sw-3 DPDT r e c o r d - p l a y b a c k sw, 
R - 1 4 1 meg ohm ^ w a t t r e s . S o c k e t s : 6 o c t a l 1 - 6 prong 

M T u r n t a b l e motor 
oq 



7 TUBE 20 WATT A. C. HI -FIDELITY AMPLIFIER 

6 S J 7 

6 B 4 6 R-17 

v w v 
6 B 4 6 

C-10 

LPJj 
•—WAAA/—" 

R-20 

[ J J U J U 

/ /7 VA.C. 

T-2 

—11—o 



7 TUBE 20 WATT AC H I G H - F I D E L I T Y A M P L I F I E R 

A phonograph o r r a d i o ou tpu t c a n be a m p l i f i e d to h i g h l e v e l s w i t h t h i s 20 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 . I t f e a t u r e s p u s h - p u l l p a r a l l e l 6B4G t ubes i n a c i r c u i t r e q u i r i n g 
a v e r y l o w l o a d impedance . T h i s l o w impedance, t o g e t h e r w i t h a good q u a l i t y ou tput 
t r a n s f o r m e r , w i l l p r o v i d e h i g h f i d e l i t y r e s p o n s e , m a k i n g the a m p l i f i e r e s p e c i a l l y 
s u i t a b l e f o r a f r e q u e n c y modula ted t u n e r . R - 7 i s t h e volume c o n t r o l , w h i l e R - 2 0 
b a l a n c e s out any hum p r e s e n t . 

P a r t s L i s t 

C - l 25 mfd 25 v . e l e c . c o n d . R - 1 3 100 ,000 ohm w a t t r e s . 
C - 2 . 1 mfd 600 v . paper c o n d . R - 1 4 5000 ohm 10 w a t t r e s . 
C - 3 8 mfd 450 v . e l e c . cond . R - 1 5 200 ohm •§- w a t t r e s . 
C - 4 . 1 mfd 600 v . paper c o n d . R - 1 6 200 ohm -J w a t t r e s . 
C-5 25 mfd 25 v . e l e c . cond . R - 1 7 100 ohm 5 w a t t r e s . 
C-6 8 mfd 450 v . e l e c . c o n d . R - 1 8 100 ohm 5 w a t t r e s . 
C-7 .25 mfd 600 v . paper c o n d . R - 1 9 400 ohm 5 w a t t r e s . 
C - 8 . 2 5 mfd 600 v . paper c o n d . R - 2 0 50 ohm lOw s e m i - a d j . r e s 
C-9 40 mfd 450 v . e l e c . c o n d . T - l Output t r a n s : 20 w a t t 
C-10 16 mfd 600 v . e l e c . c o n d . 2500 ohm t o v o i c e c o i l 
C - 1 1 20 mfd 150 v . e l e c . c o n d . T - 2 Power t r a n s f o r m e r : 
0-12 .1 mfd 400 v. paper cond . 

500,000 ohm \ watt r e s . 
3 7 5 - 0 - 3 7 5 v @ 200ma 

R - l 
.1 mfd 400 v. paper cond . 
500,000 ohm \ watt r e s . 5 v @ 3a 

R-2 1000 ohm £ watt r e s . &.3 v © 4 a 
R - 3 1.5 meg ohm w a t t r e s . 6 . 3 v @ l a 
R - 4 2 5 , 0 0 0 ohm 10 w a t t r e s . L F i l t e r c h o k e : 
R - 5 2 5 0 , 0 0 0 ohm % w a t t r e s . 

2 5 , 0 0 0 ohm \ w a t t r e s . 
100 ohm-200ma 

R - 6 
2 5 0 , 0 0 0 ohm % w a t t r e s . 
2 5 , 0 0 0 ohm \ w a t t r e s . J I n p u t j a c k 

R - 7 1 meg ohm v o l . c o n t r o l F 3 amp f u s e 
R - 8 2500 ohm 1 w a t t r e s . sw SPST t o g g l e s w i t c h 
R - 9 50 ,000 ohm 1 w a t t r e s . S o c k e t s : 7 o c t a l s 
R - 1 0 50 ,000 ohm 1 w a t t r e s . 
R - l l 2 5 0 , 0 0 0 ohm i w a t t r e s . 
R - 1 2 2 5 0 , 0 0 0 ohm •§ w a t t r e s . 
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7 TUBE 45 WATT AC P . A . A M P L I F I E R 

A h i g h power output p u b l i c a d d r e s s a m p l i f i e r u t i l i z i n g p u s h - p u l l 6L6G- t u b e s i s 
shown. F i x e d b i a s and s u f f i c i e n t d r i v i n g power f o r t h e output t u b e s p r o v i d e s t h i s 
h i g h power t o t he s p e a k e r s . V o l t a g e d i v i d i n g r e s i s t o r ( R - 1 8 ) i s a d j u s t e d f o r - 2 2 - | 
v o l t s on t h e t a p . A h i g h impedance microphone and phonograph p i c k u p may be used 
s i m u l t a n e o u s l y and a d j u s t e d s e p a r a t e l y by means o f R - 7 and R - 3 ; R-16 i s a t one c o n ­
t r o l . 

P a r t s L i s t 
C - 1 10 mfd 25 v . e l e c . c o n d . R - l l 
C-2 . 0 5 mfd 600 v . paper c o n d . R - 1 2 
C - 3 8 mfd 450 v . e l e c . c o n d . R - 1 3 
C-4 . 02 mfd 600 v . paper c o n d . R - 1 4 
C-5 10 mfd 25 v . e l e c . cond . R - 1 5 
C - 6 6 mfd 450 v . e l e c , c o n d . R - 1 6 
C-7 . 02 mfd 600 v . paper c o n d . R - 1 7 
C-8 10 mfd 25 v . e l e c . cond . R - 1 8 
C-9 40 mfd 450 v , e l e c . c o n d . R - 1 9 
C-10 16 mfd 450 v . e l e c . cond . R - 2 0 
C - 1 1 . 05 mfd 600 v . paper c o n d . T - l 
C-12 20 mfd 150 v . e l e c . cond . 
C - 1 3 . 0 2 mfd 600 v . paper c o n d . T - 2 
C-14 16 mfd 450 v . e l e c . c o n d . 
0 -15 25 mfd 600 v . e l e c . c o n d . T - 3 
C-16 16 mfd 600 v . e l e c . c o n d . 
C-17 . 0 5 mfd 400 v . paper c o n d . 
C-18 , 0 5 mfd 400 v . pape r cond . 
R - l 2 meg ohm -g- w a t t r e s . T - 4 
R - 2 3000 ohm -J- w a t t r e s . 
R - 3 5 0 0 , 0 0 0 ohm v o l . c o n t r o l 
R - 4 500 ,000 ohm •§• w a t t r e s . 
R - 5 250 ,000 ohm i w a t t r e s . 

100 ,000 ohm § w a t t r e s . 
L 

R - 6 
250 ,000 ohm i w a t t r e s . 
100 ,000 ohm § w a t t r e s . 

R - 7 500 ,000 ohm v o l . c o n t r o l P 
R - 8 1500 ohm 1 w a t t r e s . «T-1 
R - 9 1 0 0 , 0 0 0 ohm -§• w a t t r e s . J - 2 
R - 1 0 1 0 0 , 0 0 0 ohm -J w a t t r e s . F 

100 ,000 ohm i-w r e s . 
500 ,000 ohm | w r e s . 
15 ,000 ohm lOw r e s . 
1000 ohm 1 w a t t r e s . 
5000 ohm lOw r e s . 
1 0 0 , 0 0 0 ohm tone con t , 
7500 ohm 20w r e s . 
750 ohm lOw s e m i - a d j . 
1 0 , 0 0 0 ohm lOw r e s . 
3000 ohm 20w r e s . 
A . F . c l a s s AB i n p u t 

t r a n s f o r m e r 
Output t r a n s : 50w 
3800 ohm t o v . c . 
Power t r a n s f o r m e r : 
200 -0 -200 v @ 40ma 
5 v @ 2 a 
6 . 3 v © 2 a 
Power t r a n s f o r m e r : 
4 0 0 - 0 - 4 0 0 v @ 200ma 
5 v @ 3a 
6 . 3 v @ 2 a 
F i l t e r c h o k e : 
100 ohm-200ma 
6 . 3 v i n d i c a t o r lamp 
Microphone j a c k 
Phonograph j a c k 
5 amp f u s e 

sw SPST t o g g l e s w i t c h 
S o c k e t s : 7 o c t a l s 
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8 TUBE 12 WATT AC PHONO. EXPANDER AND COMPRESSOR A M P L I F I E R 

T h i s u n i t i s a s p e c i a l phonograph a m p l i f i e r d e s i g n e d f o r e i t h e r e x p a n s i o n o r com­
p r e s s i o n o f t h e no rma l volume l e v e l o f t he r e c o r d i n g t o any d e g r e e . E x p a n s i o n i s 
sometimes d e s i r e d t o b r i n g out more v i v i d l y t h e h e a v y p a s s a g e s o f a r e c o r d i n g t h a n 
wou ld o t h e r w i s e a p p e a r . Compress ion i s l i k e w i s e o c c a s i o n a l l y used t o f l a t t e n out 
the r e s p o n s e o f a r e c o r d i n g h a v i n g too g r e a t a v a r i a t i o n i n v o l u m e . E i t h e r c o n d i t ­
i o n c a n be o b t a i n e d by v a r y i n g R - 1 9 ; moving t h e c o n t r o l f rom the c e n t e r t o t h e r i g h t 
i n c r e a s e s t h e volume c o m p r e s s i o n , and t o t h e l e f t i n c r e a s e s volume e x p a n s i o n . 
S u f f i c i e n t g a i n may be r e a l i z e d i n t h i s a m p l i f i e r t o e a s i l y r e a c h t h e 12 w a t t s o u t ­
pu t a t a n y s e t t i n g o f R - 1 9 . NOTE: R - l s h o u l d be p r e s e t i n c o n j u n c t i o n w i t h R - 1 9 

P a r t s L i s t 

C - l 10 mfd 25 v . e l e c . cond . 
C-2 . 0 5 mfd 600 v . paper c o n d . 
C - 3 8 mfd 450 v . e l e c . c o n d . 
C-4 . 1 mfd 600 v . paper c o n d . 
C - 5 . 1 mfd 400 v . paper c o n d . 
C-6 . 5 mfd 200 v . -naper c o n d . 
C-7 25 mfd 25 v . e l e c . cond . 
C - 8 25 mfd 25 v . e l e c . c o n d . 
C-9 8 mfd 450 v . e l e c . cond . 
C-10 . 05 mfd 600 v . paper c o n d . 
C - 1 1 8 mfd 450 v . e l e c . c o n d . 
C-12 . 0 5 mfd 600 v . paper c o n d . 
C-13 . 2 5 mfd 200 v . paper c o n d . 
C-14 . 2 5 mfd 200 v . pape r c o n d . 
C-15 . 0 5 mfd 600 v . paper c o n d . 
C-16 . 0 5 mfd 600 v . paper c o n d . 
C-17 . 1 mfd 400 v . paper c o n d . 
C-18 50 mfd 50 v . e l e c . c o n d . 
C-19 40 mfd 450 v . e l e c . c o n d . 
C-20 16 mfd 450 v . e l e c . c o n d . 
R - l 500 ,000 ohm i n p u t v o l . c o n t r o l 
R - 2 3000 ohm 1 w a t t r e s . 
R - 3 2 5 0 , 0 0 0 ohm tone c o n t r o l 
R - 4 50 ,000 ohm 1 w a t t r e s . 
R - 5 30 ,000 chm 1 w a t t r e s . 
R - 6 7 5 0 , 0 0 0 ohm i w a t t r e s . 
R - 7 250 ,000 ohm i w a t t r e s . 

500 ,000 ohm §• w a t t r e s . R - 8 
250 ,000 ohm i w a t t r e s . 
500 ,000 ohm §• w a t t r e s . 

R - 9 2500 ohm 1 w a t t r e s . 

R - 1 0 3500 ohm 1 w a t t r e s . 
R - l l 50 ,000 ohm 1 w a t t r e s . 
R - 1 2 25 , 000 ohm 1 w a t t r e s . 
R - 1 3 250 ,000 ohm 1 w a t t r e s . 
R - 1 4 100 ,000 ohm 1 w a t t r e s . 
R - 1 5 50 ,000 ohm 1 w a t t r e s . 
R - 1 6 30 ,000 ohm 1 w a t t r e s . 
R - 1 7 500 ,000 ohm m a s t e r v o l . c o n t r o l 
R - 1 8 1500 ohm 1 w a t t r e s . 
R - 1 9 1 meg ohm p o t . c e n - t a p , 
R - 2 0 2 0 0 , 0 0 0 ohm i w a t t r e s . 
R - 2 1 2 0 0 , 0 0 0 ohm - | w a t t r e s . 
R - 2 2 2 5 , 0 0 0 ohm lOw r e s . 
R - 2 3 500 ,000 ohm jpr r e s . 
R - 2 4 100 ,000 ohm jw r e s . 
R - 2 5 500 ,000 ohm §w r e s . 
R - 2 6 200 ohm 5 w a t t r e s . 
R - 2 7 1 meg ohm -iw r e s . 
R - 2 8 1 meg ohm -Jw r e s . 
L F i l t e r c h o k e : 

150 ohm-120ma 
T - l Output t r a n s : 15w 

8000 ohm t o v . c . 
T - 2 Power t r a n s f o r m e r : 

300 -0 -300 v @ 120ma 
5 v @ 2 a 
6 . 3 v @ 3a 

sw SPST s w i t c h 
S o c k e t s : 8 o c t a l s 
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8 TUBE £5 WATT AC 4-CHANNEL P . A . A M P L I F I E R 

A h i g h power p u b l i c a d d r e s s a m p l i f i e r i s shown, h a v i n g two microphone and two phono­
g r a p h i n p u t s w i t h , comple te e l e c t r o n i c m i x i n g p r o v i d e d on a l l c h a n n e l s . A s e p a r a t e 
tone c o n t r o l f o r t he microphone and phonograph c h a n n e l s i s used f o r g r e a t e r f l e x i b i l ­
i t y . H i g h g a i n and up t o 85 w a t t s ou tpu t i s e a s i l y o b t a i n e d , mak ing t h i s a good a l l -
aroui id a m p l i f i e r . The phono, i n p u t s a r e de s igned f o r v e r y low output c a r t r i d g e s o n l y . 

A g a i n a s e p a r a t e c h a s s i s f o r t h e power s u p p l y i s d e s i r e d i n c o n s t r u c t i n g t h e amp­
l i f i e r so a s t o r e d u c e the i n t e r a c t i o n be tween t h e power s u p p l y and i n p u t c i r c u i t s . 
I f t h i s p r e c a u t i o n i s t a k e n , l i t t l e t r o u b l e shou ld be e x p e r i e n c e d i n g e t t i n g t h i s 
a m p l i f i e r t o f u n c t i o n p r o p e r l y . 

C - l 25 mfd 25v e l e c . c o n d . 
C-2 8 mfd 450v e l e c . c o n d . 
C -5 .o5 mfd 600v paper c o n d . 
C - 4 ,o5 mfd 600v paper cond . 
C -5 ,o5 mfd 6 0 0 v . p a p e r cond , 
C-6 ,o5 mfd 600v paper cond , 
C-7 25 mfd. 25v e l e c , cond , 
C -3 8 mfd 450v e l e c . c o n d . 
C-9 , 1 mfd 600v paper c o n d . 
C-10 . 1 mfd 600v paper cond . 
C - 1 1 25 mfd 25v e l e c . cond . 
C-12 . 0 5 mfd 600v paper c o n d . 
C -13 . 0 5 mfd 600v paper cond . 
C-14 8 mfd 450v e l e c . c o n d . 
C-15 . 1 mfd 600v paper c o n d . 
C-16 . 1 mfd 600v paper c o r d . 
C-17 10 mfd 25v e l e c . c o n d . 
C-18 . 1 mfd 600v paper c o n d . 
C-19 . 1 mfd 600v paper c o n d . 
C-20 50 mfd 50v e l e c . c o n d . 
C - £ l 16 mfd 450v e l e c . cond , 
C-22 . 0 1 mfd lOOOv paper c o n d . 
C - 2 3 85 mfd 600v e l e c . c o n d , 
C-24 16 mfd 600v e l e c . cond , 
C-25 . 1 mfd 400v paper cond , 
R - l 1 meg ohm i w a t t r e s . 
R - 2 1 meg ohm - | w a t t r e s * 

P a r t s L i s t 
R - 5 1 meg ohm i w r e s . 
R - 4 1 meg ohm | w r e s . 
R - 5 750 ohm l w r e s . 
R - 6 200,000 ohm i w r e s . 
R - 7 £00,000 ohm i w r e s . 
R - 8 200 ,000 ohm i w r e s . 
R - 9 200 ,000 ohm | w r e s . 
R -10 500 ,000 ohm v o l . c o n t . 
R - l l 500 ,000 ohm v o l . c o n t . 
R - 1 2 500 ,000 ohm v o l , c o n t . 
R - 1 3 500 ,000 ohm v o l . c o n t . 
R - 1 4 1 meg ohm -Jw r e s . 
R - 1 5 1500 ohm l w r e s . 
R - 1 6 1 meg ohm i w r e s . 
R - 1 7 1 meg ohm l w r e s . 
R - 1 8 1 meg ohm | w r e s . 
R - 1 9 50 ,000 ohm l w r e s . 
R - 2 0 2 5 , 0 0 0 ohm l w r e s . 
R - 2 1 50 ,000 ohm i w r e s . 
R - 2 2 50 ,000 ohm | w r e s . 
R - 2 3 1 meg ohm i w r e s , 
R - 2 4 1 meg ohm | w r e s . 
R - 2 5 100 ,000 ohm tone o o n t . 
R-£6 3000 ohm l w r e s . 
R - £ 7 1 0 0 , 0 0 0 ohm tone c o n t . 
R - £ 0 50 ,000 ohm §w r e s . 
R-£& 5 0 , 0 0 0 ohm §w r e s . 

R - 3 0 £ 5 , 0 0 0 ohm l w r e s . 
R - 3 1 100 ,000 ohm i w r e s . 
R - 3 2 500 ,000 ohm | w r e s . 
R - 3 3 5000 ohm £w r e s . 
R - 3 4 50 ,000 ohm i w r e s . 
R - 3 5 50 ,000 ohm §w r e s . 
R-36 15 ,000 ohm 20w r e s . 
R -37 500 ,000 ohm i w r e s . 
R - 5 8 500 ,000 ohm §w r e s . 
R - 3 9 250 ohm lOw r e s . 
R-40 7500 ohm lOw r e s , 
R - 4 1 £000 ohm £0w r e s . 
L F i l t e r c h o k e : 

100 ohm-£00ma 
T - l Output t r a n s : 25w 

9000 ohm t o m u l t i -
t a p v o i c e c o i l 

T - 2 Power t r a n s f o r m e r : 
3 7 5 - 0 - 3 7 5 v @ 200ma 
5v @ 3 a 
6 . 3 v @ 4 a 

J - l Microphone j a c k 
J - 2 Microphone j a c k 
J - 5 Phonograph j a c k 
J - 4 Phonograph j a c k 
P 6 . 3 v i n d . lamp 
F 5 amp f u s e 
sw SPST s w i t c h 
S o o k e t s : 8 o c t a l s 
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Here i s a 50 w a t t m o d u l a t o r s u i t a b l e f o r amateur r a d i o s e r v i c e w h i c h u s e s f a i r l y l o w 
v o l t a g e t y p e t u b e s — c o n s i d e r i n g t h e power o b t a i n e d . No aud io d r i v e r t r a n s f o r m e r i s 
needed f o r the p u s h - p u l l p a r a l l e l 6L6G- t u b e s , t h e r e b y r e d u c i n g the s i z e and c o s t o f 
t h e u n i t . A s i n g l e h i g h impedance microphone i n p u t i s shown w h i c h i s t h e u s u a l p r a c t ­
i c e f o r an amateur r a d i o s t a t i o n . I f i t i s d e s i r e d t o use two m i c r o p h o n e s , ano the r 
j a c k c o u l d be connec ted p a r a l l e l t o t he i n p u t j a c k ( J " - l ) . S w - 1 i s used t o t u r n the 
m o d u l a t o r on d u r i n g t r a n s m i s s i o n s ; i t may be r e p l a c e d by a r e l a y i f d e s i r e d . 

P a r t s L i s t 
C - l . 0 0 1 mfd 200v m i c a c o n d . R - 1 3 5000 ohm -J- w a t t r e s . 
C-2 10 mfd 25v e l e c . c o n d . R - 1 4 50 ,000 ohm -J- w a t t r e s . 
C-3 . 0 5 mfd 600v paper cond . R - 1 5 10 ,000 ohm 1 w a t t r e s . 
C - 4 8 mfd 450v e l e c . cond . R - 1 6 500 ,000 ohm -g- w a t t r e s . 
0 - 5 . 0 1 mfd 600v paper c o n d . R - 1 7 50 ,000 ohm -g- w a t t r e s . 
C-6 10 mfd 25v e l e c . c o n d . R - 1 8 500 ,000 ohm -g w a t t r e s . 
C-7 . 0 1 mfd 600v paper cond . R - 1 9 200 ohm •§• w a t t r e s . 
C - 8 . 0 1 mfd 600v paper c o n d . R - 2 0 200 ohm w a t t r e s . 
C-9 8 mfd 450v e l e c . cond . R - 2 1 100 ohm 10 w a t t r e s . 
C-10 8 mfd 450v e l e c . c o n d . R - 2 2 2 0 ,000 ohm 20 w a t t r e s . 
C - 1 1 10 mfd 25v e l e c . c o n d . R - 2 3 2000 ohm 20 w a t t r e s . 
0-12 . 0 1 mfd 600v paper c o n d . R - 2 4 100 ohm 5 w a t t r e s . 
C-13 . 0 1 mfd 600v paper c o n d . R - 2 5 100 ohm 5 w a t t r e s . 
C-14 10 mfd 50v e l e c . c o n d . L - l F i l t e r c h o k e : 
C-15 16 mfd 450v e l e c . c o n d . 100 ohm-lOOma 
C-16 25 mfd 600v e l e c . c o n d . L - 2 F i l t e r c h o k e : 
C-17 . 05 mfd 400v paper c o n d . 3 -30Hy , 300ma 
C-18 . 0 5 mfd 400v paper c o n d . T - l Output t r a n s : 50 w a t t 
R - l 2 meg ohm w a t t r e s . 4500 ohm t o m u l t i - t a p 
R - 2 1500 ohm i§- w a t t r e s . s e c o n d a r y 
R - 3 500 ,000 ohm •§• w a t t r e s . 

2 5 0 , 0 0 0 ohm i w a t t r e s . 
T - 2 Power t r a n s f o r m e r : 

R - 4 
500 ,000 ohm •§• w a t t r e s . 
2 5 0 , 0 0 0 ohm i w a t t r e s . 4 0 0 - 0 - 4 0 0 v @ 300ma 

R - 5 100 ,000 ohm |- w a t t r e s . 5v @ 3a 
R - 6 500 ,000 ohm v o l . c o n t . 6 . 3 v @ 4 a 
R - 7 1500 ohm 1 w a t t r e s . 6 . 3 v © l a 
R - 8 100 ,000 ohm i w a t t r e s . s w - 1 SPST communica t ion sw 
R - 9 500 ,000 ohm J w a t t r e s . sw-2 SPST t o g g l e s w i t c h 
R - 1 0 100 ,000 ohm % w a t t r e s . J I n p u t microphone j a c k 
R - l l 2 5 , 0 0 0 ohm -g w a t t r e s . RFC 2-gMH r a d i o f r e q . choke 
R - 1 2 500 ,000 ohm \ w a t t r e s . S o c k e t s : 8 o c t a l s 
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A 45 w a t t p u b l i c a d d r e s s a m p l i f i e r i s shown h a v i n g two microphone and one phono­
g r a p h i n p u t s . The a m p l i f i e r u s e s f i x e d b i a s i n i t s ou tput c i r c u i t f o r g r e a t e r power, 
and R - 2 5 i s p r e - a d j u s t e d f o r -22-g- v o l t s b i a s on t h e 6L6G t u b e s . An i n v e r s e f eedback 
ne twork c o n s i s t i n g o f R - 2 9 i s i n c o r p o r a t e d f o r improved tone q u a l i t y . 

P a r t s L i s t 

0 - 1 25 mfd 25v e l e c . c o n d . R - 1 5 500 ,000 ohm v o l . c o n t r o l 
C-2 25 mfd 25v e l e c . c o n d . R - 1 6 50 ,000 ohm - | w a t t r e s . 
C - 3 .05 mfd 600v paper c o n d . R - 1 7 500 ,000 ohm v o l . c o n t r o l 
C-4 8 mfd 450v e l e c . c o n d . R - 1 8 4000 ohm 1 w a t t r e s . 
0 - 5 8 mfd 450v e l e c . c o n d . R - 1 9 250 ,000 ohm § w a t t r e s . 
0-6 8 mfd 450v e l e c . c o n d . R-20 250 ,000 ohm |- w a t t r e s . 
C-7 . 0 5 mfd 600v paper c o n d . R - 2 1 20 ,000 ohm 10 w a t t r e s . 
C - 8 . 0 5 mfd 600v paper cond . R - 2 2 75 ,000 ohm 1 w a t t r e s . 
C-9 . 0 5 mfd 600v paper cond . R - 2 3 500 ,000 ohm -g w a t t r e s . 
C-10 . 005 mfd 400v paper c o n d . R - 2 4 2000 ohm 5 w a t t r e s . 
C - 1 1 . 1 mfd 600v paper cond . R - 2 5 2000 ohm lOw a d j . r e s . 
C-12 8 mfd 450v e l e c . c o n d . R - 2 6 10 ,000 ohm lOw r e s . 
C-13 20 mfd 250v e l e c . cond . R - 2 7 750 ohm 5 w a t t r e s . 
C-14 20 mfd 450v e l e c . c o n d . R - 2 8 3500 ohm 20 w a t t r e s . 
C-15 .05 mfd 400v paper c o n d . R - 2 9 2 5 0 , 0 0 0 ohm 1 w a t t r e s . 
C-16 .05 mfd 400v paper c o n d . L - l F i l t e r s w i n g i n g choke-200ma 
C-17 16 mfd 450v e l e c . c o n d . L - 2 F i l t e r smoothing choke-200ma 
C-18 20 mfd 150v e l e c . c o n d . T - l C l a s s AB2 i n p u t t r a n s . 
C-19 40 mfd 600v e l e c . c o n d . T - 2 Output t r a n s : 50 w a t t 
C-20 16 mfd 600v e l e c . c o n d . 3800 ohm to m u l t i - t a p 
R - l 1 meg ohm i w a t t r e s . 

1 meg ohm -J w a t t r e s . 
T - 3 Power t r a n s : B i a s s u p p l y 

R - 2 
1 meg ohm i w a t t r e s . 
1 meg ohm -J w a t t r e s . 200 -0 -200 v @ 40ma 

R - 3 500 ,000 ohm v o l . c o n t . 5 v @ 2 a 6 . 3 v @ 2 a 
R - 4 1500 ohm -g- w a t t r e s . T - 4 Power t r a n s : power s u p p l y 
R - 5 2000 ohm 1 w a t t r e s . 3 7 5 - 0 - 3 7 5 v @ 200ma 
R - 6 2 5 0 , 0 0 0 ohm -J- w a t t r e s . 5 v i 3 a 6 . 3 v @ 2 a 
R - 7 1 meg ohm w a t t r e s . J - l Microphone j a c k 
R - 8 250 ,000 ohm \ w a t t r e s . J - 2 Microphone j a c k 
R - 9 250 ,000 ohm i w a t t r e s . J - 3 Phonograph j a c k 
R - 1 0 250 ,000 ohm -J w a t t r e s . F 5 amp f u s e 
R - l l 1 meg ohm w a t t r e s . sw SPST s w i t c h 
R - 1 2 50 ,000 ohm 1 w a t t r e s . P 6v i n d i c a t o r lamp 
R - 1 3 500 ,000 ohm v o l . c o n t . S o c k e t s : 8 o c t a l s 1-4 p rong 
R - 1 4 50 ,000 ohm \ w a t t r e s . 
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Here i s a s p e c i a l " t r a n s f o r m e r l e s s " a m p l i f i e r h a v i n g a s e r i e s f i l a m e n t c i r c u i t and 
a v o l t a g e doub le r r e c t i f i e r c a p a b l e o f 15 w a t t s o u t p u t . I t has s u f f i c i e n t g a i n f o r 
h i g h impedance microphone o p e r a t i o n , and i s de s igned t o hand le two o f them t h r o u g h 
a n e l e c t r o n i c m i x i n g c i r c u i t . A l o w l e v e l phonograph p i c k u p may be used i n one 
c h a n n e l i f d e s i r e d . 

Hum i s u s u a l l y t h e most d i f f i c u l t problem to overcome i n t h i s t y p e of a m p l i f i e r , b u t 
i f r e a s o n a b l e c a r e i s e x e r c i s e d i n p l a c i n g components , and i f good p a r t s a r e u s e d , 
p l u s p r o v i s i o n f o r e f f i c i e n t bond ing , good r e s u l t s shou ld be o b t a i n e d . 

P a r t s L i s t 

C - l 25 mfd 25v e l e c . c o n d . R - l l 2 0 0 , 0 0 0 ohm 1 w a t t r e s . 
C-2 . 05 mfd 6 0 0 v . paper c o n d . R - 1 2 200 ,000 ohm 1 w a t t r e s . 
C - 3 . 0 5 mfd 60Ov paper cond . R - 1 3 50 ,000 ohm 1 w a t t r e s . 
C - 4 10 mfd 250v e l e c . c o n d . R - 1 4 500 ,000 ohm w a t t r e s . 
C-5 25 mfd 25v e l e c . c o n d . R - l 5 2000 ohm 1 watt r e s . 
C-6 . 0 5 mfd 400v paper c o n d . R - 1 6 50 ohm 1 w a t t r e s . 
C-7 . 0 5 mfd 400v paper c o n d . R - 1 7 150 ,000 ohm h w a t t r e s . 
C - 8 10 mfd 250v e l e c . cond . R - 1 8 1 5 0 , 0 0 0 ohm i w a t t r e s . 

150 ,000 ohm § w a t t r e s . C-9 . 05 mfd 600v paper c o n d . R - 1 9 
1 5 0 , 0 0 0 ohm i w a t t r e s . 
150 ,000 ohm § w a t t r e s . 

C-10 50 mfd 250v e l e c . c o n d . R - 2 0 300 ,000 ohm - J w a t t r e s . 
300 ,000 ohm |- w a t t r e s . C - 1 1 30 mfd 250v e l e c . c o n d . R - 2 1 
300 ,000 ohm - J w a t t r e s . 
300 ,000 ohm |- w a t t r e s . 

C-12 30 mfd 250v e l e c . cond . R - 2 2 100 ohm i w a t t r e s . 
C - 1 3 . 0 5 mfd 600v paper c o n d . . R - 2 3 100 ohm - J w a t t r e s . 
C - 1 4 . 05 mfd 600v paper c o n d . R - 2 4 100 ohm 10 watt res. 
C-15 25 mfd 25v e l e c . c o n d . R - 2 5 50 ohm 1 w a t t r e s . 
C-16 .005 mfd 600v paper c o n d . R - 2 6 50 ohm 1 w a t t r e s . 
C-17 .005 mfd 600v paper cond . R - 2 7 10 ohm 10 w a t t r e s . 
R - l 1 meg i ohm -§- w a t t r e s . 

ohm %• w a t t r e s . 
L F i l t e r choke : 

R - 2 1 meg i 
ohm -§- w a t t r e s . 
ohm %• w a t t r e s . 100ohm-150ma 

R - 3 2000 ohm 1 w a t t r e s . T Output t r a n s f o r m e r : 
R - 4 250 ,000 ohm i w a t t r e s . 15 w a t t 5000 ohm to 
R - 5 2 5 0 , 0 0 0 ohm i w a t t r e s . m u l t i - t a p v o i c e c o i l 
R - 6 50 -000 ohm 1 w a t t r e s . J - l Microphone o r phono, j a c k 
R - 7 5 0 0 , 0 0 0 ohm v o l . c o n t r o l J - 2 tt tt tt « 
R - 8 500 ,000 ohm v o l . c o n t r o l F 5 amp f u s e 
R - 9 2000 ohm 1 w a t t r e s . sw SPST s w i t c h 
R - 1 0 200 ,000 ohm 1 w a t t r e s . S o c k e t s : 10 o c t a l s 
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T h i s l a s t a m p l i f i e r i s a h i g h power , h i g h g a i n u n i t , h a v i n g two microphone and two 
phonograph i n p u t s , s e p a r a t e ba s s and t r e b l e tone c o n t r o l s , i n v e r s e f e e d b a c k , and a 
f i x e d b i a s p u s h - p u l l p a r a l l e l output c i r c u i t . A 22-g- v o l t b a t t e r y i s u sed f o r b i a s 
pu rposes r a t h e r t h a n a b i a s power s u p p l y . A b a t t e r y so used w i l l g i v e l o n g s e r v i c e . 
A n o v e l i t y i n the tone c o n t r o l c i r c u i t s i s t he l o c a t i o n of the c o n t r o l s . B e i n g i n t h e 
i n v e r s e f eedback c i r c u i t , t he c o n t r o l s s e r v e to a t t e n u a t e the amount o f f e e d b a c k a t 
some f r e q u e n c i e s more t h a n o t h e r s , g i v i n g tone c o n t r o l e f f e c t s . 

I t i s b e s t t o mount t h e power s u p p l y on a s e p a r a t e c h a s s i s from t h e a m p l i f i e r so a s 
to e l i m i n a t e a l l p o s s i b i l i t i e s o f c o u p l i n g between t h e m . I t i s a d v i s a b l e t o make 
p e r i o d i c c h e c k s on t h e b i a s b a t t e r y t o make c e r t a i n a f u l l 22-jjr v o l t s i s a v a i l a b l e , 
o t h e r w i s e s h o r t l i f e f o r t h e power output t u b e s c a n be e x p e c t e d . 

P a r t s L i s t 
C - 3 
C-4 
C-5 
C-6 
C-7 
C-8 
C-9 
C-10 
C - 1 1 
C-12 
C-13 
C-14 
C-15 
C-16 
C-17 
C-18 
R - l 
R - 2 
R - 3 
R - 4 
R - 5 
R - 6 
R - 7 
R - 8 
R - 9 
R-10 

,05 mfd 600v paper cond . 
.05 mfd 600v paper cond . 
, 05 mfd 600v paper c o n d . 
8 mfd 450v e l e c . cond . 

. 003 mfd 600v paper cond, 

. 25 mfd 600v paper cond . 
8 mfd 450v e l e c . cond . 
8 mfd 450v e l e c . cond . 
8 mfd 450v e l e c . c o n d . 

. 1 mfd 600v paper cond . 

. 1 mfd 600v paper cond . 
16 mfd 600v e l e c . cond . 
8 mfd 450v e l e c . cond . 

. 05 mfd 400v paper cond . 

.05 mfd 400v paper cond . 
25 mfd 600v e l e c . cond . 
500 ,000 ohm v o l . c o n t . 
500 ,000 ohm v o l . c o n t . 
1 meg ohm i w a t t r e s . 
1 meg ohm f- w a t t r e s . 
250 ,000 ohm h w a t t r e s . 
250 ,000 ohm -J w a t t r e s . 
1500 ohm 1 w a t t r e s . 
1500 ohm 1 w a t t r e s . 
250 ,000 ohm -J- w a t t r e s . 
500 ,000 ohm v o l . c o n t . 

R - l l 1 0 0 , 0 0 0 ohm f w r e s . 
R - 1 2 100 ,000 ohm f-w r e s . 
R - 1 3 100 ,000 ohm f-w r e s . 
R - 1 4 250 ,000 ohm f w r e s . 
R - 1 5 500 ,000 ohm v . c o n t . 
R-16 5 meg ohm B . T . c o n t . 
R - 1 7 500 ,000 ohm | w r e s . 
R - 1 8 50 ,000 ohm -gW r e s . 
R - 1 9 200 ,000 ohm Aw r e s . 
R-20 2 0 0 , 0 0 0 ohm | w r e s . 
R - 2 1 1500 ohm 2w r e s . 
R - 2 2 10 ,000 ohm T . T . con t , 
R - 2 3 50 ,000 ohm -|w r e s . 
R - 2 4 50 ,000 ohm f w r e s . 
R - 2 5 50 ,000 ohm | w r e s . 
R - 2 6 50 ,000 ohm f w r e s . 
R - 2 7 500 ,000 ohm fw r e s . 
R - 2 8 100 ,000 ohm fw r e s . 
R - 2 9 500 ,000 ohm -|w r e s . 
R - 3 0 10 ,000 ohm 20w r e s . 
R - 3 1 10 ,000 ohm 20w r e s . 
R - 3 2 300 ohm 2w r e s . 
R - 3 3 500 ,000 ohm i w r e s . 
R - 3 4 500 ,000 ohm §w r e s . 
R - 3 5 200 ohm Aw r e s . 
R - 3 6 200 ohm -|w r e s . 

R-37 100 ohm 5w r e s . 
R - 3 8 1.5 meg ohm l w r e s . 
R - 3 9 100 ohm 5w r e s . 

2000 ohm 25w r e s . 
F i l t e r c h o k e : s w i n g ­
i n g - 375ma 
F i l t e r c h o k e : smooth­
i n g - 375ma 
C l a s s AB I n p u t t r a n s . 
Output t r a n s : 75 w a t t 
2000 ohm t o m u l t i - t a p 
s econda ry 
Power t r a n s f o r m e r : 

R - 4 0 
L - l 

L - 2 

T - l 
T - 2 

T - 3 
4 0 0 - 0 - 4 0 0 
5 v @ 6 a 
6 . 3 v 
6 . 3 v 
Phono, 
Phono, 

375ma 

3a 
4 a 

J - l Phono, i n p u t j a c k 
1-2 Phono, i n p u t j a c k 
1-3 Microphone i n p u t j a c k 
J - 4 Microphone i n p u t j a c k 
F 5 amp f u s e 
sw SPST t o g g l e s w i t c h 
P 6 . 3 v i n d i c a t o r lamp 
S o c k e t s : 9 o c t a l s , 2 - 4 prong 
B a t t e r y : 22-gV d r y b a t t e r y 



S E R V I C I N G YOUR A M P L I F I E R 

H a v i n g comple ted y o u r a m p l i f i e r , i t i s hoped t h a t e v e r y t h i n g 

i s w o r k i n g t o y o u r comple te s a t i s f a c t i o n . However , i n t he e v e n t 

y o u a r e h a v i n g d i f f i c u l t y , t h e f o l l o w i n g d i s c u s s i o n may be o f 

some a s s i s t a n c e . 

G e n e r a l l y s p e a k i n g , t h e improper o p e r a t i o n o f aud io a m p l i f ­

i e r s may be a t t r i b u t e d t o t h e f o l l o w i n g : 

I . Unequa l ou tpu t v o l t a g e o v e r t h e aud io f r e q u e n c y r a n g e . 

F o r p r a c t i c a l pu rposes t h i s may be c o n s i d e r e d to be the f r e q u e n c y 

range f rom 50 to 1 2 , 0 0 0 c y c l e s . A l t h o u g h the comple te aud io 

r ange may e x t e n d from about 20 t o 2 0 , 0 0 0 c y c l e s , t h e c o s t o f s a t ­

i s f a c t o r i l y r e p r o d u c i n g such a band o f f r e q u e n c i e s would be p r o ­

h i b i t i v e . A s a m a t t e r o f f a c t , e v e n t h e f i n e s t o f t h e a t r e sound 

sys tems g e n e r a l l y o p e r a t e w i t h i n a band from 50 t o 8500 o r 9000 

c y c l e s . The g r e a t e s t c o s t o f H i g h - F i d e l i t y r e p r o d u c t i o n i s i n 

t he a c o u s t i c sys t em w h i c h i n c l u d e s t h e l o u d s p e a k e r , f r e q u e n c y 

d i v i d i n g n e t w o r k s , ( i f a n y ) , and a n e f f e c t i v e d i s t r i b u t o r o f 

sound, c o n s i s t i n g o f h o r n or b a f f l e , o r a c o m b i n a t i o n o f b o t h . 

So i f we l i m i t o u r s e l v e s t o good f r e q u e n c y r e p r o d u c t i o n i n t h e 

r ange from 50 t o 1 2 , 0 0 0 c y c l e s , we w i l l have e x c e l l e n t f i d e l i t y 

when c o n s i d e r e d from a l l s t a n d p o i n t s . 

Suppose we have b u i l t a n a m p l i f i e r f rom a c i r c u i t w h i c h 

s p e c i f i c a t i o n s were d e s i g n e d f o r w i d e f r e q u e n c y r e s p o n s e , but 

c h e c k i n g i t w i t h an output m e t e r and a n aud io o s c i l l a t o r , we 

d i s c o v e r an u n - s a t i s f a c t o r y f r e q u e n c y r a n g e . We would t h e n 



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

a . D e f e c t i v e t u b e s . 

b . Improper l a y o u t o f p a r t s . 

c . D e f e c t i v e components , o r p a r t s not d e s i g n e d f o r w i d e 

r a n g e f r e q u e n c y r e s p o n s e . 

d . I n s u f f i c i e n t m e c h a n i c a l r i g i d i t y . 

e . P o o r l y s o l d e r e d c o n n e c t i o n s . 

f . Tone c o n t r o l s i m p r o p e r l y s e t . 

g . Improper m a t c h o f i n p u t o r ou tput impedances . 

Any one o f the above c o u l d be t h e sou rce o f t r o u b l e , f o r 

c i r c u i t e f f i c i e n c y i s v e r y i m p o r t a n t i n o b t a i n i n g good 

r e s p o n s e . I n a. r e s i s t a n c e coup led a m p l i f i e r t he most c r i t ­

i c a l p a r t i s g e n e r a l l y t h e ou tpu t t r a n s f o r m e r — s o m e t h i n g w h i c h 

t h e c o n s t r u c t o r o c c a s i o n a l l y o b t a i n s w i t h o u t much f o r e t h o u g h t ! 

So w a t c h i t e m " c " ! I t e m " g " , a l t h o u g h e x t e r n a l t o t h e a m p l i ­

f i e r p r o p e r , may g r e a t l y a f f e c t t h e r e s p o n s e , v i s : m a t c h i n g 

a n 8 ohm v o i c e c o i l o f a s p e a k e r t o t h e 2 ohm t a p on t h e o u t ­

pu t t r a n s f o r m e r , o r m a t c h i n g a h i g h impedance c r y s t a l phono­

g r a p h p i c k u p t o t h e i n p u t o f an a m p l i f i e r de s igned t o work 

f rom a c a r b o n m i c r o p h o n e , w i l l bo th r e s u l t i n poor o p e r a t i o n . 

I I . Some c a u s e s o f hum. 

a . D e f e c t i v e components , g e n e r a l l y t u b e s , t r a n s f o r m e r s 

o r l e a k y c o n d e n s e r s . 

b . Improper l a y o u t o f p a r t s . 

Runn ing h i g h impedance g r i d o r p l a t e c i r c u i t s c l o s e t o 



each other or close to an A.C. f i e l d i s a common trouble. 
Inductive coupling between the power transformer, f i l t e r 
chokes, output transformer or audio transformers i f used, 
or inductive loops within the chassis i t s e l f , may be a pro­
l i f i c source of trouble. I t i s best to run a l l ground connections 
to one oa_mon point on the chassis by means of a heavy wire. 
I n some oases t h i s point may have to be shifted to different 
parts of the chassis, but generally grounding near the cath­
ode of the input tube i s quite satisfaotpry. I t i s also ad­
visable to keep a l l A.C. wires close to the chassis and run 
them along the corners i f possible. Make cer t a i n these wires 
are s u f f i c i e n t l y r i g i d and large enough i n diameter to carry 
the required current. For the usual amplifier, #18 gauge wire 
i s satisfactory for filament c i r c u i t s . Incidentally, twisted 
A.C. wires w i l l give l e s s trouble than p a r a l l e l run wires. 
When mounting the transformers on the chassis, keep them at 
right angles to each other and away from any high impedance source 
such as grid and plate leads and parts associated with them. 
Where necessary, shield thoroughly. 

In one instance we experienced, a l l the above precautions 
were observed but audible hum s t i l l persisted. I t was f i n a l l y 
eliminated by turning the output transformer at a c r i t i c a l angle 
of forty-five degrees. Later, the power transformer was found to 
have high inductive leakage which necessitated t h i s action, 

c. Hum pickup from an outside source. 
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I n a well shielded amplifier outside inductive pickup by 
the component parts may be disregarded. By-passing the 115 
volt A.C. wires near the power transformer with a .1 mfd or 
.25 mfd condenser connected to the chassis, helps i n eliminating 
a potential source of noise and hum. I f hum i s being fed into 
the input connections of the amplifier, good grounding and 
shielding of these input leads to the grid of the f i r s t amplifier 
tube w i l l generally s u f f i c e . 

d. I n s u f f i c i e n t f i l t e r i n g . 
Normally, the most common cause of hum i s i n the f i l t e r e d 

"B" supply. Here the remedy should be obvious; increase the 
capacity of condensers or inductance of f i l t e r chokes, or both 
i f necessary. Occasionally two or three section f i l t e r conden­
sers are used i n an amplifier that may be p a r t i a l l y shorted 
between sections. This may cause a hum which can only be 
corrected by replacing the entire condenser unit. Hum some­
times originates through the common plate supply c i r c u i t s , be­
tween high gain or low l e v e l amplifier stages. This can be cor­
rected by using decoupling r e s i s t o r s and condensers i n the plate 
return c i r c u i t s of the offending stages. 

e. Other sources of hum. 
A l i s t i n g of the many other p o s s i b i l i t i e s of hum should i n ­

clude; open grid c i r c u i t s , defective phonograph motor, 
defective hum bucking c o i l on a speaker, shorted turns on a 
speaker f i e l d c o i l , too low capacity on cathode-to-ground 
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c i r c u i t s , i n s u f f i c i e n t s h i e l d i n g o f h i g h impedance c i r c u i t s , 

f i l a m e n t r e t u r n o f d i r e c t l y hea t ed t u b e s not e l e c t r i c a l l y 

c e n t e r t a p p e d , p o o r l y s o l d e r e d c o n n e c t i o n s , u se o f b a s s tone 

c o n t r o l w h i c h r e s o n a t e s a t e i t h e r 60 o r 120 c y c l e s , hum p i c k u p 

f rom tone c o n t r o l choke when u s e d . Where v e r y h i g h g a i n 

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

on a s e p e r a t e c h a s s i s and connec t bo th to a good ground by a 

common bond. 

I I I . Ampl i t ude d i s t o r t i o n i n t he a m p l i f i e r . T h i s due t o : 

a . O v e r l o a d i n g o f t h e t u b e s w i t h an e x c e s s i v e s i g n a l . 

b . O p e r a t i o n on t h e n o n - l i n e a r p o r t i o n o f t h e g r i d 

v o l t a g e p l a t e c u r r e n t c h a r a c t e r i s t i c s o f a t u b e , i . e . , i n ­

c o r r e c t p l a t e , g r i d , f i l a m e n t o r s c r e e n v o l t a g e s . 

c . Improper impedance m a t c h i n g o f i n p u t o r ou tpu t c i r c u i t 

d . D e f e c t i v e aud io t r a n s f o r m e r where u s e d . 

e . Unequal v o l t a g e s on the g r i d s o f a push p u l l a m p l i f i e r 

f . U s i n g output t u b e s o f i n s u f f i c i e n t c a p a c i t y t o h a n d l e 

t he power ou tput r e q u i r e d . 

h . G a s s y o r o t h e r w i s e d e f e c t i v e t u b e s . 

i . Unba lanced aud io t r a n s f o r m e r s when used i n push 

p u l l c i r c u i t s . 

I T . I n v e r s e f eedback p r o b l e m s . 

A s you w i l l n o t e , most o f t h e a m p l i f i e r d i ag rams i n t h i s 

manua l use some form o f f e e d b a c k c i r c u i t . When p r o p e r l y a p p l i e d 



t h i s r e s u l t s i n : ( a ) a r e d u c t i o n i n hum, (b) a r e d u c t i o n i n n o i s e , 

( c ) a r e d u c t i o n i n harmonic d i s t o r t i o n , (d) a n improvement i n 

f r e q u e n c y r e s p o n s e , and ( e ) , i n c e r t a i n c a s e s a r e d u c t i o n i n t h e 

e f f e c t i v e p l a t e impedance o f t h e ou tpu t t u b e s , r e s u l t i n g i n i m ­

proved f i d e l i t y . T h e s e b e n e f i t s a p p l y o n l y to t h o s e p o r t i o n s o f 

t h e a m p l i f i e r c o v e r e d by t h e f e e d b a c k n e t w o r k , w h i c h u s u a l l y c o n ­

s i s t s o f a s i n g l e r e s i s t o r and /o r c o n d e n s e r . T h i s i s connec ted 

t o f e e d a p o r t i o n o f t h e ou tpu t v o l t a g e back to t he i n p u t c i r c u i t 

i n p h a s e . 

I n c i r c u i t s where t h e f e e d b a c k v o l t a g e i s t a k e n from t h e s e c ­

onda ry o f t he ou tput t r a n s f o r m e r , i t i s i m p o r t a n t t o ge t t h e c o r ­

r e c t p o l a r i t y o f t h i s w i n d i n g . I f i n c o r r e c t , o s c i l l a t i o n s ( a howl ) 

w i l l u s u a l l y be s e t up o r an i n c r e a s e o f s i g n a l w i l l r e s u l t i n s t e a d 

o f a normal d e c r e a s e . I n t h i s c a s e i t i s o n l y n e c e s s a r y t o r e v e r s e 

t h e s econda ry w i n d i n g f o r c o r r e c t p o l a r i t y . F o r - e x a m p l e , i f t he 

f e e d b a c k r e s i s t o r c o n n e c t s to t h e 500 ohm t a p on t h e ou tput t r a n s ­

fo rmer and t h e common t a p i s g rounded , m e r e l y r e v e r s e the c o n n e c t i o n s . 

Now t h e f eedback r e s i s t o r c o n n e c t s t o t h e common t a p and t h e 500 ohm 

t a p i s g rounded . T h i s , o f c o u r s e , does not change the impedance 

t a p s f o r speake r m a t c h i n g i n any w a y . As m e n t i o n e d , c o n n e c t i n g t h e 

i n v e r s e f eedback ne twork t o an a m p l i f i e r r e s u l t s i n a l o s s o f g a i n . 

The amount o f l o s s i s a measure o f t h e amount o f f eedback i n s e r t e d . 

G e n e r a l l y , a b o u t 20% i s s u f f i c i e n t f o r good r e s u l t s . T h i s l o s s may be 

compensated f o r by u s i n g ano the r s t age t o i n c r e a s e the g a i n t o n o r m a l . 
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Some forms of tone c o n t r o l a r e a t t i m e s used i n c o n j u n c t i o n w i t h 

t he feedback ne twork t o i n c r e a s e o r d e c r e a s e the g a i n a t c e r t a i n 

f r e q u e n c i e s . T h i s t y p e o f c o n t r o l ha s many m e r i t s i f not used 

f o r e x c e s s i v e compensa t ion , f o r h e r e we may i n t r o d u c e phase d i s ­

t o r t i o n and t h e a m p l i f i e r may become u n s t a b l e . 

V . M o t o r b o a t i n g . 

Whenever you h e a r sounds l i k e t h e e x h a u s t o f a mo to rboa t , 

i t i s w i s e to l o o k f o r the cause i n the power s u p p l y or 

a s s o c i a t e d c i r c u i t s . M o t o r b o a t i n g i s due t o a common " B T t 

s u p p l y impedance between two o r more s t a g e s i n an a m p l i f i e r . 

The c u r e i s f a i r l y s i m p l e . E i t h e r i n c r e a s e t h e c a p a c i t y o f 

t h e l a s t f i l t e r condenser o r i s o l a t e t he o f f e n d i n g s t a g e by a 

f i l t e r ne twork w h i c h i s g e n e r a l l y c a l l e d a d e c o u p l i n g f i l t e r . 

The l a t t e r u s u a l l y c o n s i s t s o f a r e s i s t o r i n t h e p l a t e r e t u r n 

l e a d and a condenser w h i c h b y - p a s s e s t h i s r e s i s t o r t o g r o u n d . 

I n a g g r a v a t e d c a s e s i t i s n e c e s s a r y t o s u b s t i t u t e a f i l t e r 

choke i n p l a c e o f t h e r e s i s t o r . The l a t t e r s h o u l d a l s o be 

used i n t r a n s f o r m e r coup led c i r c u i t s a s t h e choke w i l l p r o ­

duce l e s s v o l t a g e drop t h a n a r e s i s t o r . 

V I . P a r a s i t i c o s c i l l a t i o n s . 

When an a m p l i f i e r o v e r l o a d s v e r y e a s i l y and the t u b e s 

have s h o r t l i f e , we may s u s p e c t t h a t p a r a s i t i c o s c i l l a t i o n s 

a r e o c c u r i n g . T h e s e o s c i l l a t i o n s a r e u s u a l l y o f a f r e q u e n c y 

above t h e upper l i m i t s o f h e a r i n g , so we must depend upon 

i n s t r u m e n t s to d e t e c t t h e m — u s u a l l y a l o w range A . C . v o l t -
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m e t e r connec ted t o t h e s e c o n d a r y o f t h e ou tput t r a n s f o r m e r . I f 

a n i n d i c a t i o n o f v o l t a g e shows on the me te r w i t h o u t f e e d i n g a 

s i g n a l to t he a m p l i f i e r , we may s u s p e c t p a r a s i t i c s . Any o f t h e 

f o l l o w i n g r e m e d i e s may be t r i e d f o r t h e e l i m i n a t i o n o f t h i s 

d i f f i c u l t y : 

a . Use o f i n v e r s e f e e d b a c k i f not employed. 

b . B y - p a s s t h e p l a t e s o f t h e ou tput t u b e s w i t h a 

. 0 0 1 mfd o r .002 mfd h i g h v o l t a g e condense r to g r o u n d . 

o . P u t r e s i s t o r s o f 100 t o 1000 ohms i n s e r i e s w i t h 

t h e g r i d s o f t h e ou tpu t t u b e s . 

d . A d e q u a t e l y b y - p a s s a l l tube ca thodes t o g r o u n d . 

e . Lower t h e s c r e e n g r i d v o l t a g e o f t h e ou tput t u b e s . 

GENERAL CONSIDERATIONS 

A l t h o u g h we have devo ted our d i s c u s s i o n to a m p l i f i e r s 

a l o n e , we must not f o r g e t i t s a s s o c i a t e d equipment . Whether 

i t be a r e c o r d p l a y e r , a r a d i o t u n e r , a microphone f e d i n t o 

t h e i n p u t s t a g e , o r t h e s p e a k e r connec ted i n t o t h e ou tput 

c i r c u i t , a l l a r e t o be c o n s i d e r e d s o u r c e s o f d i s t o r t i o n , j u s t 

a s d e f e c t s i n t h e a m p l i f i e r i t s e l f . We may have t h e b e s t 

q u a l i t y a m p l i f i e r o b t a i n a b l e , bu t i f t h e a s s o c i a t e d equipment 

i s o f poor g r a d e , c o r r e s p o n d i n g r e s u l t s may be e x p e c t e d . Con­

v e r s e l y , i f we u s e h i g h g rade a s s o c i a t e d equipment , t o do 

j u s t i c e t o t h e s e we s h o u l d use a good a m p l i f i e r . 

Measurement o f F r e q u e n c y Response 

Shou ld a v a r i a b l e aud io o s c i l l a t o r be a v a i l a b l e , we c a n 



r e a d i l y check t h e f r e q u e n c y r e s p o n s e o f t h e a m p l i f i e r . S i m p l y 

f e e d the output o f t h e o s c i l l a t o r i n t o a l o w range A . C . v o l t ­

m e t e r , ( o r DB m e t e r ) and v a r y t h e o s c i l l a t o r f r e q u e n c y from one 

ex t reme t o the o t h e r , r e c o r d i n g a t r e g u l a r i n t e r v a l s the v o l t a g e 

i n d i c a t e d . Then d i s c o n n e c t t h e v o l t m e t e r f rom t h e o s c i l l a t o r 

and connec t i t t o t h e v o i c e c o i l t e r m i n a l s o f t he a m p l i f i e r 

ou tpu t t r a n s f o r m e r , t h u s c o n n e c t i n g t h e o s c i l l a t o r t o t h e i n p u t o f 

t he a m p l i f i e r . Now t h e volume c o n t r o l on the a m p l i f i e r i s 

a d j u s t e d to g i v e the same r e a d i n g on the v o l t m e t e r a s was 

o b t a i n e d on the p r e v i o u s se tup w i t h the o s c i l l a t o r f r e q u e n c y 

s e t t o 1000 c y c l e s . A g a i n , we v a r y the o s c i l l a t o r f r e q u e n c y 

f rom the two ex t r emes a s b e f o r e , and note the new v o l t m e t e r 

r e a d i n g s , compar ing them w i t h t h e p r e v i o u s r e c o r d s f o r 

s i m i l a r i t y . The d i f f e r e n c e s i n v o l t a g e may be t r a n s l a t e d 

i n t o D B T s by means o f a v o l t a g e r a t i o to DB c h a r t i n o r d e r 

t o have a n a c c u r a t e p i c t u r e o f t h e f i d e l i t y o f t h e a m p l i f i e r . 

I f no m e a s u r i n g i n s t r u m e n t s a r e a v a i l a b l e and you need a 

s t a n d a r d o f compar i son t o judge y o u r a m p l i f i e r T s r e s p o n s e , i t 

i s sugges ted you l i s t e n t o t h e sound i n a good t h e a t r e and 

r a t e y o u r aud io sys t em a c c o r d i n g l y . I f t h e c o m p a r i s o n i s 

f a v o r a b l e you w i l l know t h e r e i s l i t t l e t o be d e s i r e d . 

P r o p e r P h a s i n g o f S p e a k e r s 

When two o r more s p e a k e r s a r e connec t ed t o an a m p l i f i e r 

and a r e l o c a t e d w i t h i n t h e same room, t h e i n s t a n t a n e o u s e x c u r s i o n s 

o f t h e speaker cones s h o u l d a l l be i n t h e same d i r e c t i o n . 

The s p e a k e r s a r e t h e n s a i d t o be i n p h a s e . Out o f phase 



o p e r a t i o n r e s u l t s i n d i s t o r t i o n and l o s s o f vo lume . A good 

method o f p r o p e r l y p h a s i n g s p e a k e r s i s t o connec t t he v o i c e 

c o i l o f one to a 1-J- v o l t d r y c e l l and w a t c h the movement o f the 

cone a t the i n s t a n t o f c o n t a c t . T h e n connec t t he d r y c e l l to 

t h e o t h e r s p e a k e r i n s u c h a way t h a t i t s cone a l s o moves i n 

t h e same d i r e c t i o n a s t h e f i r s t speake r a t t h e i n s t a n t o f 

c o n t a c t . Any number o f s p e a k e r s c a n be phased i n t he same 

manner . I t i s now o n l y n e c e s s a r y t o connec t t he v a r i o u s 

s p e a k e r s , o b s e r v i n g t h e v o i c e c o i l p o l a r i t y a s d e t e r m i n e d , 

i n o r d e r to have c o r r e c t s p e a k e r p h a s i n g . 

U s i n g the A m p l i f i e r f o r R e c o r d i n g 

P r a c t i c a l l y any t y p e o f a m p l i f i e r c a n be used as a r e ­

c o r d e r , p r o v i d e d t h e ou tpu t o f t h e ' a m p l i f i e r has s u f f i c i e n t 

c a p a c i t y t o a c t u a t e t h e r e c o r d i n g h e a d . T h e r e a r e two t y p e s 

o f heads used f o r c u t t i n g a c e t a t e and n i t r a t e c e l l u l o s e r e ­

c o r d i n g b l a n k s — m a g n e t i c and c r y s t a l c u t t e r s . S i n c e bo th 

o p e r a t e a t d i f f e r e n t impedances , we must p r o p e r l y ma tch t h e 

one we i n t e n d t o use t o t h e ou tpu t o f t h e a m p l i f i e r . The 

m a g n e t i c c u t t e r i s o f t h e l o w impedance t y p e — g e n e r a l l y 

around 8 ohms impedance; w h i l e t h e c r y s t a l c u t t e r i s a h i g h 

impedance t y p e , more n e a r l y m a t c h i n g the p l a t e impedance o f 

t h e output t u b e . An u n d i s t o r t e d ou tpu t o f 3 w a t t s o r more 

i s r e q u i r e d to d r i v e t h e c u t t i n g h e a d , depending upon t y p e 

and make . A m o d u l a t i o n i n d i c a t i n g d e v i c e i s p r a c t i c a l l y a 

n e c e s s i t y f o r r e c o r d i n g i n o r d e r t o p r e v e n t o v e r c u t t i n g o f 

the r e c o r d g r o o v e s . T h i s i n d i c a t o r may be a neon l amp, a 



m a g i c - e y e tube o r an ou tpu t m e t e r . I n a l l c a s e s t h e ou tpu t 

l e v e l o f t h e a m p l i f i e r i s a d j u s t e d so t h a t t h e l o u d e s t s i g n a l 

does not produce an o v e r c u t . The i n d i o a t o r i s c o n t i n u a l l y 

wa tched w h i l e c u t t i n g the r e c o r d and i f o v e r m o d u l a t i o n , i . e . , 

i f o v e r c u t t i n g shows a t any t i m e , r educe t h e g a i n c o n t r o l to 

j u s t be low the p o i n t t h a t o v e r c u t t i n g t a k e s p l a c e . 

C o n n e c t i n g a Microphone t o t h e A m p l i f i e r 

T h e r e a r e f o u r t y p e s o f m ic rophones i n common u s e t o d a y : 

C a r b o n , C r y s t a l , Dynamic and V e l o c i t y m i c r o p h o n e s . A l l e x c e p t 

t h e c r y s t a l a r e e s s e n t i a l l y l o w impedance d e v i c e s , and to 

connec t them to a h i g h impedance s o u r c e , a t r a n s f o r m e r i s u s e d . 

T h i s t r a n s f o r m e r i s e i t h e r c o n t a i n e d i n t he microphone c a s e or 

i n t h e a m p l i f i e r u n i t . Where , i n t h e s e o t h e r t h r e e t y p e s o f 

m i c r o p h o n e s , the t r a n s f o r m e r i s e x t e r n a l to t h e mic rophone 

c a s e , l o n g l i n e s may be r u n be tween t h e mic rophone and t h e 

a m p l i f i e r w i t h v e r y l i t t l e l o s s . I f a h i g h impedance m a t c h i n g 

t r a n s f o r m e r i s c o n t a i n e d i n t h e microphone c a s e , o n l y about 25 

o r 30 f e e t o f c a b l e c a n be used w i t h o u t a f f e c t i n g t h e f i d e l i t y 

o f t h e e n t i r e u n i t . Long l i n e s c o n n e c t i n g a c r y s t a l t o t h e 

microphone r e s u l t s i n t he l o s s o f g a i n . 

The c a r b o n microphone i s t h e most s e n s i t i v e t y p e o f a l l ; i t s 

v o l t a g e o u t p u t , e s p e c i a l l y a t v o i c e f r e q u e n c i e s , i s t h e g r e a t e s t . 

N e v e r t h e l e s s , i t has t h e d i s a d v a n t a g e o f b e i n g n o i s y i n o p e r a t i o n 

and has t h e p o o r e s t f r e q u e n c y r e s p o n s e c u r v e . I t a l s o r e q u i r e s a n 

e x t e r n a l sou rce o f " b u t t o n " c u r r e n t to o p e r a t e c o r r e c t l y — s o m e t h i n g 

w h i c h i s not c o n v e n i e n t f o r t h e o r d i n a r y r e q u i r e m e n t s of p u b l i c 

a d d r e s s w o r k . 



The v e l o c i t y mic rophone i s t he l e a s t s e n s i t i v e o f a l l t y p e s 

but h a s t h e b e s t f r e q u e n c y r e s p o n s e . I n u s i n g a v e l o c i t y m i c r o 

phone, c a r e must be t a k e n not t o speak d i r e c t l y i n t o i t ; a m i n ­

imum d i s t a n c e o f 8 i n c h e s s h o u l d be m a i n t a i n e d between t h e 

s p e a k e r and m i c r o p h o n e . 

The c r y s t a l mic rophone has good f r e q u e n c y r e s p o n s e , but b e ­

c a u s e o f i t s f r a g i l i t y , c a u t i o n must be e x e r c i s e d i n i t s h a n d ­

l i n g . C a r e must a l s o be t a k e n w i t h r e g a r d t o e x t r e m e l y h i g h 

t e m p e r a t u r e s and h u m i d i t y . 

The dynamic mic rophone i s t h e s t u r d i e s t t y p e o f a l l , and 

i f w e l l c o n s t r u c t e d , ha s t h e advantage o f ruggedness combined 

w i t h good r e s p o n s e . I t i s p r o b a b l y the b e s t a l l around m i c r o ­

phone f o r P . A . w o r k . 

Ano the r t y p e o f microphone used , e s p e c i a l l y i n in te rcommun­

i c a t i o n s y s t e m s , i s t h e o r d i n a r y permanent-magnet s p e a k e r . B y 

means o f s w i t c h i n g , a speake r c a n be connec ted i n t o t h e i n p u t 

o f a n a m p l i f i e r , and by t a l k i n g i n t o t h e speake r t h e e q u i v ­

a l e n t o f a dynamic t y p e mic rophone i s o b t a i n e d . 

F o r i n t e r c o m work t h i s microphone arrangement i s q u i t e 

s a t i s f a c t o r y a s w e l l a s c o n v e n i e n t . 

I n a l l c a s e s , when c o n n e c t i n g t h e microphone t o the amp­

l i f i e r , i t i s a d v i s a b l e to use l o w c a p a c i t y s h i e l d e d c a b l e ; 

o t h e r w i s e hum may be p i c k e d up i n t h e l i n e o r t he f r e q u e n c y 

r e s p o n s e may be p o o r . 

A c o u s t i c Feedback 

When a microphone i s p l a c e d too c l o s e t o t h e s p e a k e r s , a 
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howl w i l l be set up as the gain of the a m p l i f i e r i s increased. 
To prevent t h i s feedback, c a r e f u l thought to the placement of 
t h i s equipment i s r e q u i r e d — a n d i n severe cases, a good deal 
of experimentation! The b e t t e r types of microphones w i l l give 
a minimum amount of trouble of t h i s kind, e s p e c i a l l y i f the 
u n i - d i r e c t i o n a l v a r i e t i e s are used. High q u a l i t y a m p l i f i e r s 
and speakers are also of great help. Proper draping of the 
w a l l s w i t h a sound absorbent m a t e r i a l to prevent sound r e ­
f l e c t i o n s are often used when other techniques f a i l . Always 
t r y to keep the distance between the microphones and speakers 
as great as possible and place each u n i t so that the d i r e c t 
output of the speakers i s not i n l i n e w i t h the microphones. 

S i z e of A m p l i f i e r s and Speakers 
When there i s a choice i n making a publi c address i n ­

s t a l l a t i o n , using the l a r g e s t speakers and b a f f l e s a v a i l ­
able, and choosing the a m p l i f i e r w i t h the greatest power out­
put, w i l l always give the best r e s u l t s . The greater the pow­
er being drawn from a given a m p l i f i e r and speaker, the great­
er w i l l be the d i s t o r t i o n . Even i f the a m p l i f i e r and speaker 
are capable of handling 25 wa t t s , the d i s t o r t i o n w i l l be l e s s 
at 10 watts output than at 20 w a t t s , and lower at 20 watts 
than at 25 w a t t s . The l a r g e r the diameter of the speaker 
and the l a r g e r the s i z e of the magnet i n permanent magnet 
types (which are used almost e x c l u s i v e l y i n P.A. work) or i n 
the case of the f i e l d type speaker, the greater the amount 
of copper wire wound on the f i e l d , the more e f f i c i e n t w i l l be 



t h e s p e a k e r . I f we use a 25 w a t t a m p l i f i e r t o f e e d two s p e a k e r s , 

e a c h s p e a k e r w i l l have t o d i s s i p a t e 1 2 . 5 w a t t s a t f u l l , u n d i s t -

o r t e d o u t p u t . I t i s t h e r e f o r e n e c e s s a r y t o know t h e power hand ­

l i n g c a p a c i t y o f t h e s p e a k e r we i n t e n d t o u s e . E c o n o m i z i n g i n 

t h i s r e s p e c t by u s i n g s m a l l e r s p e a k e r s w i l l o n l y r e s u l t i n s h o r t 

l i f e and e x c e s s i v e d i s t o r t i o n . Most speake r m a n u f a c t u r e r s g i v e 

t h e w a t t a g e r a t i n g s o f t h e i r s p e a k e r s i n t h e i r c a t a l o g u e s ; t h i s 

i n f o r m a t i o n w i l l h e l p i n d e t e r m i n i n g t h e type of s p e a k e r needed . 

The b a f f l e used w i t h a speake r w i l l d e t e rmine t h e a c o u s t i c a l o u t ­

p u t a v a i l a b l e from a s p e a k e r . The h o r n t y p e o f b a f f l e i s most 

e f f i c i e n t bu t i s too b u l k y f o r a v e r a g e u s e . A good b a s s - r e f l e x 

b a f f l e i s p r o b a b l y the b e s t f o r i n d o o r u s e , o r i f a l a r g e f l a t 

s u r f a c e c a n be u t i l i z e d , s u c h as a s p e a k e r b u i l t i n t o a w a l l , 

t h e r e s u l t s w i l l g e n e r a l l y be good. The need f o r a l a r g e b a f f l e 

w i l l be apparen t i f we remember t h a t t he l a r g e r t he e f f e c t i v e 

a r e a o f t h e b a f f l e , t h e b e t t e r a r e the b a s s t o n e s r e p r o d u c e d ; 

a l s o i n t h i s r e s p e c t , t h e l a r g e r t he d i a m e t e r o f t h e cone o f a 

s p e a k e r , t h e more e f f i c i e n t l y w i l l t he ba s s no te s be r e p r o d u c e d . 

S i n c e the above d i s c u s s i o n o f a m p l i f i e r s i s l i m i t e d i n s cope , 

i t i s t h e r e f o r e i n t e n d e d a s a p r a c t i c a l r a t h e r t h a n a t h e o r e t i c a l 

a i d t o the c o n s t r u c t o r and t e c h n i c i a n . I f more t h e o r e t i c a l i n f o r 

m a t i o n i s r e q u i r e d , i t i s sugges ted t h a t t h e r e a d e r r e f e r t o any 

t h e many good t e x t s on the s u b j e c t . 


