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‘A High-Gain Amplifier

tion

edle

need

the UILT for use in a dance hall, this = ;
- G pme el This ragged and dependable
sovd factors: reliability, simplicity,

evo- fexibility, and ample pover. It POuppatt amplifier is built
head 2= a2 maximum undistorted (0.5%)

= to “2iput of 30 watts. The input for maxi-

e 0 i cutpbils 25 millivolts, for trouble-free operation

Simplicity was desirable because un-
=<illed hands were likely to use the

S an

tsuih pment, Flexibility was required so

The more than one microphone could

o used, and provision had to be made By JAMES RUNDO
e o “or playing phonograph records.

ntire The amplifier has been - operating

etion. without trouble three hours a night,

uary nights a week for two years. The

tober, ver pack, a separate unit, has been

litor) = operation for three and one-half
~z2rs under the same conditions.

Two novel features in the circuit are

== tone control stage and the high-

T

e the 1 ==in phase splitter analysed by E.
kstan c=Zery in Wireless World (London;
L sev- ~z2ust, 1947). Thanks are due the lat-
== for considerable personal assistance.
enetic The input ecircuit is designed for
o the “iree dynamic microphones and one
e arm ~wstal pickup, and not two of each as
pick- =own in the photograph. Simplicity
ing no i the keynote and only one micro-
nge of | ‘tone  transformer is used, a 50/1
U:imetal-shielded type. Mixing is
equal- mooth and silent.
NAB
s The | Tzae control circuits
char- The outputs of the microphone trans-
ith 1o ~mer and pickup are applied in paral-
Sl(-luat"i]: = between grid and ground of the

@z control tube, a 6SJ7 (see Fig.l).
‘zriable negative current feedback is
‘zlied to this tube by the cathode re-
“=ors and associated networks.

e correct value of grid bias is
‘zned by returning the 220,000-ohm
= resistor to a tap in the cathode
girewit,

nen the moving contacts of the
"1 tone control potentiometers are
wznded, the impedance between cath-
we= znd ground is about 5,400 ohms and
+ =dependent of frequency; therefore

Front view of the high-fidelity amplifier. One of the two phono inputs was
later changed to a microphone input. All controls are on the sloping panel.

n the moving contact of potenti-
=r R1 is moved to the other end of

zck, the network has an impedance

i wezn decreases with rise of frequency
) ohms at 1,000 cycles, and 1,300
f = at 10,000 cycles (see Fig, 2).
"= corresponding decrease in the
zive feedback with inereasing fre-
causes the gain to rise and the
wmerol to act as a treble boost. Fig. 2
w0 shows the cathode-ground imped-
wic= variations with the frequeney,
Wz potentiometer R1 at the half-
m=stance setting.
=7 similar reasoning, potentiometer The symmetrical layout under the chassis gives the-job a very neat appearance.
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Fig. 1—Schematic of the amplifier. The second 63J7 uses the cathode follower's

R2 is a bass boost. The 1-henry choke
gives the network an impedance of
3,550 ohms at 500 cycles and 1,310 ochms
at 50 cycles. Fig. 3 shows the catlode-
ground impedance variations with fre-
quency, with both half-resistance and
maximum settings of potentiometer R2.

The resonant frequency of the choke
and capacitor is 723 cycles; but there
is no peak in the response curve at this
frequency, even with both controls at
maximum, because the tuned cireuit is
very heavily damped by the parallel
resistances. ’

This tone control circuit, although
simple, is extremely satisfactory. The
table shows how it inereases bass and
treble response.

A novel phase splitter

The next two stages are considered
together, The first is a 6SJ7 operated
so the stage gain approaches the ampli-
fication factor of the tube. This is
achieved by making the plate load of
the tube the extremely high input im-
pedance of a cathode-follower phase
splitter. The operation iz best under-
stood by developing the cireuit from a
conventional cathode-follower phase
splitter preceded by a pentode amplifier
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Fig. 2—Impedance variation of trehle
cirevit with bass control at minimum.

whose gain is determined by the values
of the late load resistance and the B-
supply.

The input impedance of such a cath-
ode-follower is approximately 10 times
the impedance between grid and cath-
ode. In the cireuit of Fig. 4 this is
approximately 2.5 megohms, so that
the input impedance of the phase-
splitter does not affect the gain of the
pentode. However, the maximum value
of the plate resistance consistent with
a reasonable plate voltage is about
500,000 ohms. This gives a maximum
gain of 250 with a 6SJ7 and a plate
supply of 300 volts. The gain of the
phase splitter being about 0.9, the over-
all gain is 225.

The phase splitter of Fig. 4 may be
redrawn as in Fig. 5, where C1 and C2
have negligible reactance at the lowest
working frequency. The grid-cathode
impedance is now 150,000 ohms (R1
being in parallel with the grid resis-
tor), so that the input impedance is 1.5
megohms. If the grid end of R1 is con-
nected to the anode of the preceding
pentode and the ground end of R2 is con-
nected to the B-supply, the a.c. condi-
tions of the phase splitter are unchanged
and the pentode sees the input imped-
ance of 1.5 megohms as its plate load.
The over-all gain is thus increased to
about 1,000. The inherent unbalance is
negligible if R2=R3=2xR4. Com-
parison of Figs. 1 and 5 shows that this
is the arrangement used. (The econ-
structor may use several methods of
obtaining the correct resistance. Pos-
sibly the easiest is to use two 47,000-
ohm resistors in parallel for R4. The
author used old-type 25,000- and 50,000-
ohm resistors irn his set.—Editor)

Output stage and B-supply

The remainder of the circuit is con-
ventional. Two small resistors are
included in the screen feeds of the 6L6
output tubes for parasitic suppression
and to limit sereen dissipation. Con-
siderable negative voltage feedback
(about 20 db) is introduced into the
cathode of the second 6S8J7 from the
secondary of the output transformer.
Extensive decoupling is used through-
out to prevent positive feedback. Be-
cause of its extremely high gain, the

high input impedance as a.c. plate load.
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Fiz. *—Impedance variation of bass
circuit with treble control at minimum.

very senszitive to noise and
in the first tube. The
is eliminated by rubber
tube socket,
er pack is conventional as
s the circuit in Fig. 6. The
power transformer supplies 350-0-350
s 10 a 5Y3 full-wave rectifier, and
1.000-0hm  bleeder is connected
the B-supply to discharge the

The power supply is a separate unit.
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clectrolytic capacitor after switching
off,

As shown in the circuit, an output
indicator is included in the amplifier.
This consists of a neon lamp, with lim-
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Fig. 4—Conventional cathode follower
phase splitter preceded by a pentode.

iting resistors, connected across the
primary of the output transformer.
The 0.5-watt lamp, a common type of
indicator for British standard 230-volt

lines, was uncapped and fitted into the
octal base of an old burnt-out tube
with Plastic Wood. The values of the
limiting resistors were adjusted by
trial and error until the indicator is
tully lit at 30 watts output.

Construction hinés

For those readers who contemplate
building a similar amplifier, the fol-
lowing construectional notes may be of
interest. The chassis of both units are
of .064-inch aluminum, and the two
chassis measure 15 x 7 x 3 inches and
8 x 6% x 1% inches, respectively. The
amplifier control panel is set at an
angle and the six controls are grouped
in a horizontal row, the four input
jacks being placed below their respec-
tive mixer potentiometers. This, to-
gether with a symmetrical layout of
the tubes and electrolytic capacitors,
gives a neat appearance to the job.
Power is carried to the amplifier by a
heavy-duty four-wire cable terminated

Preamp for Low-Speed Pickups

By ROBERT HILL

Photo of the tone-compensated preamp.

ANY LP and 45-r.p.m. record

players have a low output crystal
cartridge which does not give enough
output voltage for some radios. Here
is a compact preamplifier and tone com-
pensating circuit which will give the
needed gain and also provide bass and
treble boost.

The filament and B-plus voltages are
obtained from the receiver. If the radio
is an old one with 2.6-volt heaters, a
type 2A6 tube may be used. A 6AT6
can be used instead of the 68Q7 if min-
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Circuit of .the one-tube preamplifier.

iature types are preferred. It is not ad-
visable to use the preamplifier with an
a.c.-d.e. set because of the filament con-
nections,

The amplifier output is fed directly
to the tone compensating network. For
less-high-frequency response, capacitor
Cl can be made smaller. An s.p.s.t.
switch in series with R1 cuts the bass
boost when it is closed. If the bass cut
is not great enough, the resistor can
be made smaller.

If the 250-300-volt plate supply is
not available from the receiver, a lower
voltage can be used but the gain of the
preamplifier will be lower. In this case
it might be advisable to use a duo-
triode such as the 6SN7 to get addi-
tional gain. Use one section of the dual
tube as shown in the circunit, and feed
the output to the grid of the other
section which is hooked up as a straight
resistance-coupled amplifier to supply
the required gain. Even higher gain
can be supplied by using a high-mu
duo-triode like the 6SL7T.

An under-the-chassis photo of the unit.

in a female four-point connector. The
speaker output is taken from two in-
sulated binding posts at the rear of the
chassis. :

While the general layout.is not very
critical, some precautionsi must be
taken to keep the hum at the lowest
possible level because of the amplifier’s
high gain. One good way to keep hum
down is to make all the commeon
ground connections to a single bus bar,
then ground the bus bar to the chassis
at one point only. This point should be
at the input stages or where the signal
level is lowest. The heater. circuits
should be wired with a pair of twisted
wires. Do not ground one side of the
heaters in the amplifier chassis.' The
power supply schematic shows one
side of the 6.3-volt winding grounded.
It is better to ground the centertap of
this winding if there is one.
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Fig. 5—Re-arrangement of the phase
splitter of Fig. 4 for higher gain.
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Fig. 6—Power supply for the amplifier.

The photographs show the placement
of parts, which is not very critical. All
resistors and capacitors have 207
tolerance. The common bias resistor of
the 6L6 output tubes largely compen-
sates for any slight mismatch of the
resistors in the phase splitter circuit.
The 23,500-ohm resistor may be 22,000-
and 1,600-chm wunits in series. The
two 50-uf electrolytic capacitors are
mounted with their cans isolated from
ground. All coupling, decoupling, and
smoothing capacitors are rated at least
500 volts, as the B-supply reaches this
value before the output tubes are fully
conducting.

RESPONSE TABLE

Min. Treble i
H Max. Treble| Min. Treble
Frequency | Min. Bass Min. B M B
(cycles) |(responsel b BEsS ax; Poss
(db (db) (db)
40 —0.5 0 : +10.2
100 0 +0.1 18
200 [1] -+0.3 +66
400 0 408 142
1,000 0 +3.2 . +1.3
2,000 0 +5.7 - 40.4
4:000 0 +8.0 L0
10,000 0 49.9 0
15,000 +1.0 +113 410
20,000 (1] +10.5 -0
40,000 —0.7 +10.3 —0.7
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