
High Quality . . . Ten Watts . . .
Small Package

Adequate for the average home system, this ur t which was originally designed for broadcast monitor 
applications >s relatively inexpensive, simple to construct, yet capable of excellent reproduction.

HAROLD REED

T h e  audio amplifier described mi tins 
article was designed originally for 
use as a program monitoring ampli

fier in conjunction with a broadcast sta
tion audio console. Because of its com
pactness, its possibilities for numerous 
other applications became apparent as it 
approached its final form and reached 
the production department.

The photographs of Figs. 1 and 2 arc 
of the original laboratory model. The 
component parts are assembled on an 
aluminum sheet 5 x 8 '/i in. Tile reason 
for this type of construction is that the 
unit was to be mounted on a chassis side 
by side with other equipment constructed 
on aluminum plates of the same 8 '/2-inch 
dimension. Construction, of course, can 
be in the conventional chassis or cabinet 
form but regardless of the manner se
lected it 'S recommended that there be 
little deviation from the parts placement 
shown in the model.

*  3917 Madison S t., Hyattsville, Md.

Referring to the Fig. 1 (left), the lay
out is as follows. At the top is the 6SJ7 
input stage. Beneath it is the 6SN7 volt
age amplifier-phase splitter tube, fol 
lowed by the pair of 6V6 output tubes 
working into the output transformer lo
cated at the bottom. The electrolytic ca- 
pac.tors can be seen mounted alongside 
the tubes. All small parts are mounted 
beneath the plate, mostly with point to 
point wiring as shown in Fig. 2 (right). 
The other unit in the photos is the powei 
supply, of which more later.

The schematic is shown in Fig. 3. The 
input stage is a 6SJ7 voltage amplifier 
with provision for coupling to the signal 
source provided by capacitor Ci and 
through the 0.1-meg potentiometer, or 
volume control, ffi The 6SJ7 is followed 
by a 6SN7 twin triode tube, the first half 
functioning as a straight amplifier and 
the second half as a phase splitter. The 
output stage consists of a pair of 6V6 
tubes in push pull. The negative feed
back loop extends from the secondary 
winding of the output transformer to the

Fig. 2, Underside of the amplifier The volume 
control is on an extension cable to permit flexi

bility in mounting.

cathode of the second voltage amplifier 
stage.

It is to be noted that direct coupling 
is employed between the plate of the sec
ond stage and the grid of the phase sphl 
ter. This contributes to the stability of 
the amplifier as this point in the circuit 
is included within the feedback loop, and 
the direct coupling reduces phase shift.

The constructor should recognize that 
with this phase splitter the cathode of 
Ku> is at a relatively high positive poten
tial with respect to ground, and because 
of the direct coupling, the grid of Kna is 
at the same positive potential .as the 
plate of the driver triode, K m . The Bias 
o:i the grid of V™ is then determined by 
these two positive potentials, and is, 
therefore, dependent on the values of Ri, 
Ri> and Rn, so these are fairly critical 
components. The phase splitter resistors 
R  v and Rn should be as closely matched 
as possible. In the unit described here, 
the plate voltage of V  ; is 79 volts, which 
of course, is also the potential on the 
grid of V tit. The voltage front V r» cath
ode to ground is 84 volts. The difference 
between these two voltages—that is, 5 
volts—is the bias on the grid of V *« with 
respect to its cathode. Resistors R>j and 
Rn and capacitors C• and Ci should also 
be fairly well balanced.

The response characteristics of this 
little amplifier are quite good. A signal 
input of 80 millivolts will drive the unit



it may be connected to the cathodes of 
the 6V6 output stage to obtain a positive 
biasing source to the heater circuit. If 
a.c. hum difficulties should prove to be 
particularly troublesome, a higher posi
tive heater biasing source may be ob
tained by increasing the value of R n .

As can be seen in the photographs, 
this power supply unit requires little 
space and will power not only the 10- 
watt amplifier described, but will handle 
a complete audio reproducing system, 
from phono input to loudspeaker.

P arts L ist

7 ,  C t .01 p f ,  400  v , p a p e r

C r .C f .L it 5 0  p f , 50  v ,  e l e c t r o ly t ic
O , 0.5  p f .  400  v< p a p e r
c,,c, 40 p f , 45 0  v , e le c t r o ly t ic
c,.c, 0.1 pf, 400 V, paper
C it ,  C u , O n 20 p f, 45 0  v . e l e c t r o ly t ic
L , K il te r  c h o k e ,  7  H y ,  125 m a .

to 10 watts output across a 4-ohm load. 
The frequency response is flat within ± 1 
db from 30 to 20,000 cps. Distortion at 
1000 cps for 2 watts output is 07  per 
cent at 4 watts 0.8 per cent. 8 watts gave 
a 1 per cent reading, with 2 per cent 
measured at 10 watts. Measurements 
were made with a Hewlett-Packard dis
tortion analyzer.

To the constructor who does not hesi
tate about pushing tubes a little harder 
the following may be of interest. It was 
observed that by increasing the supply 
voltage to 300 volts, which is 15 volts 
above the maximum rating for the 
screens, distortion at 2 watts measured 
0.68 per cent, 4 watts 0.78 per cent, 8 
watts 0.84 per cent, 10 watts 0.88 per 
cent, 12 watts 1.4 per cent, 13 watts 1.6 
per cent and at 14 watts 3 per cent.

This compact amplifier can be util
ized by the audio enthusiast as a com
panion piece with a preamplifier-equal
izer-control unit as it can be built nicely 
into a sound system for record reproduc
tion and AM /FM  tuner outputs. With 
proper transformer input coupling it 
may be employed in broadcast and studio 
applications as a bridging amplifier 
across balanced low-impedance lines.

I
Power Supply

The power supply voltages for this 
10-watt amplifier were furnished Dy the 
main power supply of the audio console 
with which it was associated. However, 
so that the unit could be used as a gen
eral purpose amplifier, an individual 
power supply is shown which will fur
nish the filament and d.c. voltages. This 
supply was assembled on an aluminum 
plate of the same dimensions as used for 
the amplifier, that is, 5 x8 j4  inches, and 
is seen in Figs. 1 and 2. The construc
tor will, of course, have his own ideas 
as to the layout desired. The schematic 
of the power supply is shown in Fig. 4.

The power transformer secondary 
provides 350 volts a.c. each side of cen
ter tap and is rated at 125 milliamperes. 
The filter choke is algo rated at 125 mil

liamperes, which is approximately 25 
milliamperes higher than the current re
quirements of the amplifier, so that the 
power supply can also be used to power 
a preamplifier in a complete audio re
producing system as well. Sufficient fil
tering is provided by the choke coil, L,, 
and the 20-t*f capacitors.

Resistor Rn serves as a bleeder resis
tor, contributing to improved power sup
ply regulation. R n  is a voltage dropping 
resistor to provide the proper d.c. volt
age to the amplifier as well as additional 
filtering. The value of this resistor may 
be varied to obtain higher or lower sup
ply voltage.

The total current required for the 
amplifier filaments is 1.8 amperes. The 
cun it rating of the 6.3-volt filament 
winding of the transformer specified for 
the power supply unit is 4.5 amperes, 
which is sufficient leeway to furnish 
power to preamplifier tubes.

A 100-ohm, 2-watt wirewound hum
balancing potentiometer is shown across 
the filament winding of the power sup
ply and will prove helpful in reducing 
a.c. hum voltage to a minimum. This 
control is a necessity if the supply is 
used to power low-level preamplifier 
stages. The center arm of this potenti
ometer may be connected to ground, or

R , 0 .1 - in e g  p o te n t io m e te r ,  a u d io  
ta p e r

R . 1500 o h m s , l/ 2 w a t t

R , 1.0 m e g , y2 w a t t

R> 0 .3 3  m e g , y2 w a t t

R . 0 .2 2  m e g , y2 w a t t

R . 2 2 ,0 0 0  o h m s , y2 w a t t

R , 270 0  o h m s , y2 w a t t
R . 4 7 0 0  o h m s , l/ 2 w a t t
R. 0.1 m e g , y2 w a t t

R n , R n 2 7 ,0 0 0  o h m s , 1 w a t t

R n 2 7 ,0 0 0  o h m s , x/ 2 w a t t

R n , R it 0 .4 7  m e g , y2 w a t t

R n 180 o h m s , 2  w a t t s

R n 12,000 o h m s , 2 5  w 'a t ts

R n 500 o h m s , 15 w a t t s
R n 0 .4 7  m e g , 2  w a t t s
R n 3 3 ,0 0 0  o h m s , x/ 2 w a t t

R n 1 0 0 -o h m s  p o te n t io m e te r ,  l i n e a r  
t a p e r

T , O u tp u t  t r a n s f o r m e r ,  8 0 0 0  o h m s  
p la te - to -p l a te ,  4 -. 8 ,- , a n d  
1 6 -o h m  s e c o n d a ry  ( T r i a d  
S -3 1 A  o r  e q u iv a le n t )

T , P o w e r  t r a n s f o r m e r ,  3 5 0 -0 -3 5 0  
a t  125 m a , 5  v  a t  3  a ,  6 .3  v  
a t  4.5  a .
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