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B l ' I I D Sensitive eight-transistor circuit
housed in a speaker baffle box

results in improved audio quality

Front view of unit. Small hole be-
low tuning knob is for access to C3.

By MARTIN KLEIN

RE you tired of making excuses
- for that little four- or six-
transistor pocket radio, for its
poor tone quality (from a 2
inch speaker) or its comparative lack of
sensitivity and power? Have you ever
taken it to a beach or picnic only to find
that in the open it was audible only if
held right up to the ear? If so, you will
be interested in building this eight-tran-
sistor circuit into the back of a 6-inch
speaker baffle. The extra room (in addi-
tion to accommodating the bigger speak-
er) allows for a 7-inch ferrite antenna
for maximum sensitivity, a full-size
tuning capacitor and volume control,
and four flashlight (size C) cells for
long life and economical replacement.
The 6-inch baffle gives the set a solid
plywood housing and looks good on a
shelf, table, or even hung on the wall.
Adding a handle makes the set a rugged
portable.
The radio uses eight transistors in a
o f . » : _ superheterodyne circuit—a separate
C9 RI6// JC22 \ " ~ mixer and oscillator, two if transistors,
e c21 RIT7 c24 a transi§tor detector (this provides
c5 c8 c2Q RI8 more gain than the usual diode de-

Parts arrangement used by the
author. Note the metal bracket
holding driver transformer T4.
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tector), a low-noise driver and two
transistors in push-pull output.

The cost of buying all parts new
should be in the neighborhood of $35,
but a well stocked junkbox should be
able to pare this figure considerably,
especially if you have built a transistor
set before and are leaving it idle be-
cause of the reasons mentioned above.

Construction details

The first step is to cut out a piece of
bakelite board 6% x 234 inches for the
chassis. Perforated board has extra
holes for later experimentation, but a
solid sheet is just as good. Glue or tape
a sheet of white paper onto the board
and lay out a parts arrangement as in
the photograph. Now drill holes for the
leads on the components. A hand power
drill will make short work of this hole-
making. Cut and file holes for the tran-
sistor sockets, the if’s, the oscillator coil
and the transformers. If these holes
are tight, you can just squeeze the parts
into place, or, if they are loose, a drop
of cement will hold them. The if and
audio transformers can also be held
with a small metal bracket.

After drilling the holes, peel the
paper off the chassis and begin wiring.

Start by tinning and fastening a piece
of wire along each side of the board as
shown to serve as ground and B-minus
buses. Most of the parts are wired by
their pigtail leads or by short lengths
of insulated wire. Use spaghetti on any
leads which need insulating.

I found that the best wiring order
was to start with the output stage and
work backward to the driver, detector,
if’s and mixer and oscillator. In this
way, it is possible to check each stage
as you build it. If you do not want to
do this at every stage, at least stop
after wiring the driver transistor
socket. At this point you can tempo-
rarily wire in the volume control, the
speaker and the batteries and check out
the entire audio section. An audio signal
applied to the input should produce a
clear loud tone in the loudspeaker.

Any oscillation or motorboating at
this point is probably due to R20, the
18,000-ohm resistor, producing too much
feedback. If this happens, either remove
R20 entirely or try a higher value.

When you are sure the audio section
is functioning properly, go on to com-
plete the chassis wiring. Be very careful
with electro'ytic polarity, oscillator coil
terminals (the diagram shows the coil
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with brass screw down) and if termi-
nals (the diagram is a bottom view of
the if). Follow the manufacturer’s
diagram for the color code of the output
and driver transformers. Be sure to
leave leads long enough to reach the
larger components in the cabinet.
Mount the speaker after you have
finished wiring the chassis. Drill holes
and mount the tuning capacitor and
volume control at either side of the
cabinet. The trimmer, C3, is mounted
just below the tuning capacitor with
its shaft in a small hole in the cabinet.
This allows it to be adjusted from the
outside. - Next screw in the battery
clamps and wire them carefully, leaving
a lead on the plus and minus sides and
one between the two middle cells. You
may have to scrape away some wood
from inside the cabinet to fit in the
loop or you can mount it at an angle if
you prefer. It comes mounted on a fiber
board which can be drilled for mounting
on the screws holding in the loud-
speaker, or it can be glued in place.
Now put the chassis in place and hold
it with two small screws, one at each
side. Wire in the final components.
Shielded wire on the hot side of the
volume control will reduce hum pickup,
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R1—3,900 ohms section (Lafayette MS-142 or equivalent) T3, 4, 5—transistor if transformers, 455 kc; primary
R2—27,000 ohms C2—trimmers on C lmpedance 25,000 ohms, secondary 600 ohms.
R3—1,800 ohms C3—425-1,250 ppf, trimmer (Elmenco 308M) (Lafayette MS-268A or equlvalenf)

R4, 5,7, 9,10, 12, 13—1,000 ohms
Rb—IO0,0% ohms

R8—150,000 ohms

R11—39,000 ohms

R14—220 ohms

RI15—pot, 25,000 ohms, audio taper
R16—56,000 ohms

R17—10,000 ohms

R18—2,200 ohms

R19—820 ohms

R20—18,000 ohms (see text)
R21—4,700 ohms

R22—120 ohms

R23—100 ohms

All resistors 1> watt, 10%

Cl—2-section variable capacitor, 365 upuf each
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C4—lo ,u;l.f disc ceramic (if needed for good
tracking)
C5—100 ppuf, disc ceramic
Cé, 7—.001 pf, disc ceramic
C8, 26—.01 uf, disc ceramic
C9, 22—25 uf, 25 volts electrolytic
CI0, 11, 12, 13, 16, 17, 18, 19—0.1 uf disc ceramic
Cl4, 15—30 puf, disc ceramic
C20—10 uf, 6 volts, electrolytic
C21, 25—.05 uf, disc ceramic
C23, 24, 27, 28—30 uf, 6 volts, electrolytic
All capacitors 15 volts or higher unless nofed
S—dpst switch on RI5
Tl—7-inch ferrite-core antenna
(Superex 7FT-240 or equivalent)
T2—oscillator coil (Lafayette MS-165)

Schematic of the Super-Eight.

Té—driver transformer; primary 10,000 ohms,
secondary 2,000 ohms ct (Lafayeﬂe TR-94
or equivalent)

T7—output transformer; primary 125 ohms ct,
secondary 3.2 ohms (Argonne AR-174
or equivalent)

RFC—2.5 mh, rf choke

Vi, 2, 3, 4, 5 2N139 or 2NI35

V6—3N422

V7, 8—2N320

- &-inch speaker baffle

6-inch speaker, 3.2 ohms

4 size-C cells

Bakelite board 6!/, x 23 inches
Battery clips

Tuning knob, volume-control knob
Miscellaneous hardware
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Back view of unit showing chassis in place.
Leads are cabled for neater appearance.

but this is not absolutely necessary.
Drill four holes in the bottom of the
cabinet for access to the three if trans-
formers and the oscillator coil. Check
the battery leads again and then insert
the eight transistors. If you have the
- patience, recheck all wiring. If not, hold
your breath and turn the set on.

At this point one of three things can
happen: you might get no sound; you
might get a whine of oscillation or
motorboating, or you might be thrilled
to hear your favorite radio station
blasting you with a loud commercial.

If you are greeted with silence, turn
the set off immediately and check all
wiring. Make sure the batteries are
making contact in their holders with
correct polarity. Check the if’s and
oscillator coil for opens or shorts. You
can localize the trouble by injecting an
audio signal at the base of the driver
transistor, a 455-kec signal at the base
of each if transistor and a 1,000-ke
signal at the base of the mixer tran-
sistor. A good quick check of the local
oscillator is to place the set near a
known good receiver. Tune the good
receiver to the high end of the dial.
Rotating the tuning capacitor should
at some point produce a whistle in the
good set. This will occur when the
Super-Eight is set 455 k¢ below the
high-end setting of the good set.

If the radio oscillates on all stations,
check the battery condition first. Try
changing the value or completely re-
moving R20. Check all electrolytics by
bridging them with good units. If the
set oscillates only on some settings of
the dial, unaligned if’s may be at fault.

Alignment

When you do get the set receiving
stations, begin the alignment procedure.
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You will need an rf signal generator
and a meter across the voice coil leads.
Inject signals into the set by looping
a few turns of wire from the signal
generator output around the ferrite
antenna coil. First set the generator at
455 ke with 400-cycle modulation. Ad-
just the if transformers, starting with
the last one, T5, for maximum output.
With the generator and the tuning gang
set at 1400 ke, adjust trimmer C2-a for
maximum output. Next set the gen-
erator and tuning gang to 600 ke and
adjust the oscillator coil for maximum
output. Adjust trimmer C3 to make
sure the set tunes the entire broadcast
band. When the other parts are aligned,
tune the generator and tuning gang to
1000 ke and adjust the slide on the
loop antenna for maximum output.
Since there are so many adjustments, it
is wise to go back and repeat the align-
ment procedure several times for best
results.

If motorboating is still present on
stronger signals after alignment, try
detuning the if transformers slightly,
changing the values of the neutralizing
capacitors, Cl4 and C15, or simply
rotate the set for less signal pickup.

When you have finished aligning the
radio, screw on a back of wood or alumi-
num, add a nice tuning dial and, if you
wish, a handle, and you are all set to
enjoy your favorite radio programs.

As with most electronics items, you
do not haye to follow exactly the pro-
cedures outlined in this article. This
circuit could be built in almost any non-
metal case (metal shields the antenna),
and the parts arrangement is not very
critical. You might even want to use
a larger case for plenty of room to ex-
periment. The transistors used don’t
have to be the ones specified. For in-

stance, the popular CK722 or 2N107
might be used in the audio stages, with
the CK760 being used for the rf applica-
tions. It is okay to experiment as long
as you use p-n-p transistors and don’t
exceed any ratings. It is also a good
idea to make a periodic check of new
transistor listings for the appearance
of higher-gain lower-noise transistors
to use in your Super-Eight.

How it works

The Super-Eight has a superhetero-
dyne circuit. The tuned circuit of Cl-a,
C2-a and T1 receives the incoming rf
signal. Meanwhile C1-b, C2-b tunes the
oscillator section to a frequency 455 ke
above the incoming signal. The rf and
oscillator signals are mixed by V1 to
produce a resultant signal of 455 ke.
This signal is amplified by V3 and V4,
which are coupled by T3, T4 and T5.
These transformers are tuned to 455 ke
and also serve to match the output
impedance of one transistor (approxi-
mately 20,000 ohms) to the input im-
pedance of the next (about 600 ohms).

Cl14 and C15 provide a neutralizing
network to prevent the if’s from oscil-
lating. Next V5 separates the audio
component from the carrier signal and
amplifies it. The dc voltage across R13
is filtered by C21, R16 and C20 to serve
as an automatic gain control by biasing
the if transistors for higher gain on
weaker signals and lower gain, com-
paratively, on stronger signals. The
audio component is then fed through
the volume control and into the driver
transistor which amplifies it further.
The signal then is fed into T6 which
acts as a phase splitter, providing V7
and V8 with signals which are 180° out
of phase, so they can operate in push-
pull fashion. The final signal goes into
the output transformer which matches
the output impedance of the push-pull
stage to the loudspeaker voice-coil im-
pedance. Resistor R20 is used to provide
a bit of negative feedback to the base
of the driver transistor to improve
frequency response. It can cause oscil-
lation if it feeds back too much signal
to the driver. END

“] should have known better than to
let you pick our wall paper!”
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