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The Tube Returns

Move over, ICs. This receiver is easy to build,
cheap, and works like a dream.

B ored with cranking out
the contacts on your
expensive transceiver? Been
looking for a simple con-
struction project to put
some of the thrill back into
ham radio? Maybe you'd
just like to build something
for the fun of seeing what
you can make with that col-
lection of old parts wasting
away in the basement? If
the answer is yes then this is
for you.

Believe it or not, here is a
surprisingly effective one-
tube shortwave receiver
yvou can build in a weekend.
The cost is 0 to 15 dollars,
depending on vyour re-
sourcefulness. No slouch
on performance, it will pull
in just about every signal on
the 80-meter ham band that

an expensive commercial
receiver will hear. As de-
scribed here, it tunes from
3.5 to 7.5 MHz but the fre-
quency range is determined
by plug-in coils and can be
extended easily in either di-
rection.

Old-timers have already
recognized this project as a
regenerative receiver. This
type of detector has its
roots in the misty past of
radio lore and its reputation
for high sensitivity is well
earned. Early amateurs
found that putting an ad-
justable amount of positive
feedback around a detector
had several benefits: An as-
tounding amount of gain
was available, the selectivi-
ty of the associated tuned
circuit was vastly in-
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The one-tube wonder at work.
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creased, and with proper
adjustment either AM or
CW signals could be copied
easily. If a dual triode is
chosen for the tube, then
one section can be the re-
generative detector and the
other an audio amplifier.
The resulting receiver is
easy to construct, sensitive,
and inexpensive. It was a
very popular design in the
1920s and 30s.

There are, of course, sev
eral drawbacks. To receive
code signals the feedback is
adjusted so the detector is
just barely oscillating, and
with that setting a long an-
tenna blowing around in
the wind can cause fre-
quency instability on the
higher bands. Since the de-
tector is oscillating, a
steady carrier can be broad-
cast via the antenna. A few
microwatts isn’t going very
far but the ham next door
might hear it. Furthermore,
any receiver with a single
tuned circuit will tune rath-
er broadly. While that isn’t
too much of a problem
when all of the signals in
the band are of similar
strength, a really strong sta-
tion on a nearby frequency
(within 30 kHz or so) can
cause problems.

All of these problems
were eventually solved with
the development of the su-
perheterodyne receiver, but
the regenerative detector
continued to be used, if to a
lesser extent, because of its

simplicity and sensitivity.
Until the mid 1950s there
was always a one-tube re-
gen featured as a good be-
ginner’'s receiver in the
ARRL Handbook. Even in
the 60s there were designs
for simple superhet receiv-
ers using regenerative de-
tectors and controlled
amounts of i-f regeneration
to sharpen selectivity.

So much for history; let's
turn to the project at hand.
This circuit is a distillation
from several described in
the literature of the 50s. |
tried not to use components
that would be difficult to
locate today and I'll point
out a lot of circuit alterna-
tives to take care of the
most likely junk-box short-
ages.

The receiver uses a plug-
in coil—wound on the glass
bulb of an extra octal
tube—and covers 3.5 to 7.5
MHz. With that coil, the
80-meter band is covered
with plenty of bandspread
and the 40-meter band
tunes pretty rapidly. You
can wind other coils easily
to cover 40 and 20 meters
with plenty of bandspread.

[he 80-meter tuning range
is a good place to start
since that band is not too
crowded and the shortcom-
ings of this simple receiver
will be more pronounced
on the higher frequency
bands. The construction is
genuine breadboard: very
simple and easily adapted
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.to whatever parts you col-
lect. The performance is re-
markable. With a 30- to
50-foot endfed wire you
will be able to copy just
about everything on 80 me-
ters, SSB included, without
much problem. In fact, the
80-meter performance com-
pares quite favorably with
that of a 5- or 6-tube “all-
wave' receiver. The regen
erative detector won't tune
as conveniently as the su-
perhet, but with a little
practice the results are the
same.

The Circuit

The circuit diagram for
my receiver is shown in Fig.
1. You can copy it exactly or
use it as the starting point
for your own version. Be-
fore getting into possible
variations let’s take a close
look at Fig. 1

The antenna is link-
coupled to the detector coil
through three or four turns
of wire. This is the swinging
coil visible in the photo-
graph. There are two tuning
knobs. One 365-pF section
of the tuning capacitor
from an old tube-type
broadcast radio does the
main tuning while a small-
er, 140-pF variable, tapped
down on the coil, is the
slower tuning bandspread
capacitor. A three- to four-
turn feedback winding on
the bottom end of the plug-
in coil allows the detector
to oscillate when the regen-
eration control is set high
enough.

The plate lead from the
detector triode is filtered
clean of rf after running
through that feedback
winding and the audio is ca-
pacitively coupled into the
grid of the audio-amplifier
triode. An inductor (the pri-
mary of an audio-output
transformer) keeps the
audio from getting back to
the power supply and a 25k
pot sets the regeneration
level by adjusting the
detector’s plate voltage.

The audio amplifier is
pretty straightforward, ex-
cept perhaps that the head-

phones are connected di-
rectly into the plate lead.
This is simple and works
well but please note that
the B+ runs through the
headphones and you
should be mindful of the
shock hazard. The head-
phone jack is wired so that
the voltage doesn’t appear
on the external part of the
jack (which is normally
grounded) until the ‘phones
are plugged in and, of
course, the jack is insulated
completely from the front
panel.

lhe power supply is cor-
respondingly simple. Two
small filament transformers
feed each other back to
back to provide both the 6.3
volts for the filament and a
transformer-isolated 115
volts for the B+ supply.

Construction

The physical design is
straight out of the 50s. A
7 2- by 8-inch board is the
base for the receiver, and
most of the parts are
mounted on terminal strips
screwed to this board. The
two tube sockets are
mounted on T-inch stand-
offs. The front panel is a
piece of 1/16-inch alumi-
num to which are mounted
the various controls. Most
of the rf wiring is hung on
the tuning capacitors, so it

[l

Behind the dials: A
construction.

is important that the front
panel be mechanically rigid
and electrically shielding.
These two conditions en-
sure a minimum of prob-
lems due to microphonics
(audio noise in the head-
phones due to mechanical
disturbance of the electri-
cal parts) or hand effect
(frequency shifts caused by

DETECTOR

Zy_
PLUG IN >

simple circuit and classic breadboard

circuit capacitance varia-
tions due to motion of the
operator’'s hands near the
receiver).

The antenna is coupled
into the tuned circuit by
means of a swinging link
coil. As can be seen in the
photograph, this link is
mounted near the middle of
a 5-inch length of 1/4-inch-
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nsvdlifes 633k 115v IS0uF 100 4F
IMELY: E } E T|5nv TISCIV
_,—fr s

=

IA FILAMENT
TRANSFORMERS

POWER SUPPLY IS SEFARATE ASSEMBLY

Fig. 1. One-tube receiver schematic.
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diameter plastic rod. The
rod need not be plastic—
any insulating material will
do, even wood. The rod is
supported at the front pan-
el by a bushing (which was
salvaged from an old vol-
ume control in keeping with
the spirit of the project) and
at the other end by a wood-
en pillar having a 1/4-inch
hole through it in the appro-
priate spot.

The link was formed by
winding stiff wire around a
wooden dowel slightly larg-
er in diameter than the
6SN7 coil form. The wire is
kept under as much tension
as possible while winding.
The time-honored method is
to clamp one end of the
length of wire in a vise and,
with the wooden form held
in both hands, lean back to
put tension on the wire as
you wind your way toward
the vise.

The coil will spring out
some when it is taken off
the form and probably sev-
eral turns at the start will be
distorted. Save three or four
good turns with an inch and
a half or so of lead on them.
When the rod and 6SN7 coil
form are both mounted,
you can measure where the
antenna link will have to go
on the shaft in order to
swing over the coil. Drill a
pair of wire-diameter-sized
holes at the appropriate
spots and mount the link
through them.

The rest of the receiver
layout is pretty well defined
in the photographs. | used
heavy wire for all of the rf
wiring so that vibration-
induced microphonic ef-
fects would be at a mini-
mum. Your layout doesn’t
have to match mine exactly
as you surely won't have a

The power supply: built ona hollowed-out length of 2 X 3.

matching collection of
parts.

The construction style of
the power supply is also his-
torically motivated. The
supply is built as a separate
unit to minimize 60-cycle
pickup in the receiver. |
used a 1-foot-long section
of wooden 2 by 3 with a slot
jigsawed down the middle
to contain the wiring. One
concession was made to
modern electronic design in
the form of a silicon recti-
fier mounted on a terminal
strip hidden under the “chas-
sis.”” In earlier years, there
would have been a 5Y3 or
type-80 rectifier tube in the

supply.

Alternate Parts and Circuits

Half the fun of building
the one-tube receiver is
coming up with a suitable
collection of parts. The cir-
cuits are so noncritical that
the builder can substitute
with wild abandon and still
have excellent results. This
is especially true of the
power-supply circuit.

MAIN COIL = IT TURNS

REGENERATION

34
TAP
5

inch LONG
6 TURNS FROM GROUNDED END

or—fhlS |S GROUNDED END

WINDING = 4 TURNS OVER
END OF MAIN COIL

Fig. 2. Coil data for 3.5-7.5-MHz coil.
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The receiver needs 6.3
volts ac at .6 Amps and 90
to 200 volts dc at 8 to 20
mA. If you're lucky, you
will have a single small
transformer providing these
voltages and probably 5
volts as well (for a rectifier
filament) that you won't
need. | didn’t have any suit-
able small power frans-
formers, but | did have a
collection of filament trans-
formers. Two were wired
back to back as indicated in
Fig. 1.

Of course, it is all right to
use a single large transform-
er if that's what’s available.
If the voltage is too high
(250 volts or more), a 10 or
15k, 1-Watt resistor can al-
ways be used in place of the
filter inductor. A really
large transformer, like that
from an old TV set, should
probably be mounted on a
metal chassis for safety’s
sake—an inverted cake pan
will serve if the junk box
lacks a chassis.

The rectifier 1 used is a
small silicon unit rated at 1
Amp and 400 peak inverse
volts. A full-wave bridge
rectifier would be nicer
since the 120-cycle ripple is
easier to filter than the out-
put of a single diode. The
more filter capacitance the
better. Don’t be afraid to
experiment with smaller
amounts than | used, but be

prepared to add nfore if
hum is a problem. Be sure
the capacitors are rated to
work at voltages higher
than they will see in the cir-
cuit. The filter inductor
would ideally be a small
5-to 20-Henry unit rated at

20 mA or more, Small
chokes, like small power
transformers, are not too

plentiful these days, so |
used the primary of a sal-
vaged TV set audio-output
transformer instead.

An entire alternate re-
ceiver schematic is shown
in Fig. 3. | haven’t built a re-
ceiver using this schematic,
but it is included here to il-
lustrate a number of circuit
variations. You can mix and
match circuit features from
Figs. 1 and 3 to make maxi-
mum use of the parts you
have on hand. Note first
how the antenna is capaci-
tively coupled to the tuned
circuit. If you have a small
variable capacitor and a big
knob, you may find this ver-
sion easier to build than the
swinging link. Both sides of
the capacitor must be insu-
lated from the panel and
the large knob is desirable
since placing your hand
near the control shaft may
influence the antenna cou-
pling. This circuit arrange-
ment was used in the 1952
ARRL Handbook receiver
with a homemade capaci-
tor constructed much along
the lines of my swinging
link —though plates were
used instead of coils, of
course.

If you have another small
capacitor with a suitable
shaft, you can use it as a
bandspread capacitor. The
smallest variable | had was
140 pF, so when | wound my
coil | put a tap a few turns
up from the ground end and
connected that larger ca-
pacitor across only part of
the coil. A 10- or 15-pF vari-
able can go across the en-
tire coil as shown in Fig. 3,
and if you only have several
365-pF units, you can use a
tap on the coil even closer
to ground than mine. Don't
overlook old FM radios as a
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