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28 Deines Court
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¥ he Fun-Mitter 5-Watt
Y transmitter (“The Fun-
Mitter— A Goof-Proof Rf
Project,”” 73 Magazine,
February, 1981) confirmed
my ideas about hams and
home-brew. Hams are, in-

The Fun-Ceiver

— easy-to-build companion to February’s
QRP Fun-Mitter

deed, anxious to build their
gear if they can be sure of
success once they have
done the building! Judging
from the response, the Fun-
Mitter provides the ama-
teur with the kind of gear

Photos by Dave Jehu

that interests the first-time
and the short-of-time home-
brew enthusiasts.
Goof-proof projects also
will appeal to hams with a
limited amount of test
equipment. Many times a
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View of Fun-Mitter, companion receiver, and audio amp.
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project is bogged down
when, upon completion,
the device doesn’t work
correctly and a great deal
of time must be used to de4
bug and/or redesign it.

This project follows th
same ideas as for the Fun
Mitter —to provide a simpl
companion receiver that a
so is goof-proof. It can b!
built for either 80 meters
40 meters and provides a
ideal receiver to furth
your all-home-brew statior
It can also be used wi
other transmitters or can
used by itself as a stand
or portable receiver. A
with the transmitter, the r
ceiver uses a minimum d&
parts and can be assembl€
easily in an afternoon.

The design criteria an
design goals for the ré
ceiver are similar to those
for the transmitter. Therg
basically are six goals fo
the design:
® Compatible with Fun
Mitter.
® Same size as Fun-Mitte;
® Costs less than $30 wi
new parts.

@ All parts available frg
Radio Shack.

® No variable capacitorsg
tuning adjustments.

® As simple as possible.
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base station antenna. This means no loss of power output from one end of the
; band to the other, when used with SWR protected solid state transceivers.
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Outstanding mechanical design makes the IsoPole the only logical choice
for a VHF base station antenna. A standard 50 Ohm S0O-239 connector is
recessed within the base sleeve (fully weather protected). With the IsoPole,
you will not experience aggravating deviation in SWR with changes in weath-
er. The impedance matching network is weather sealed and designed for
maximum legal power. The insulating material offers superb strength and
dielectric properties plus excellent long-term ultra-violet resistance. All
mounting hardware is stainless steel. The decoupling cones and radiating
elements are made of corrosion resistant aluminum alloys. The aerodynamic
cones are the only appreciable wind load and are attached directly to the
support (a standard TV mast which is not supplied)

Operating on MARS or CAP? The IsoPole and IsoPole Jr. antennas will EBPOLE
typically operate at least + 2 MHz outside the respective ham band without 144JR
re-turiing. However, by simple length adjustment, the IsoPoles can be tuned ISOPOLE
over a wider range outside the ham bands. 220JR

Our competitors have reacted to the IsoPole, maybe you should too! 339
Order your IsoPole or IsoPole Jr. today from your favorite Amateur Radio ’é’jggggg

Distributor. For more information on other exciting AEA products, contact

ISOPOLE 144 : A
$49:95 Advanced Electronic Applica

IsOPOLE 220 tions, Inc., P.O. Box 2160, 2
| saass Lynnwood, WA 98036. Brings you th";‘
MASTNOT  Call 206/775-7373 Breakthrough!
SUPPLIE

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE OR OBLIGATION.
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The finished receiver
meets’ the six goals. It will
tune any 70-kHz segment of
the 40-meter band or any
50-kHz segment of the 80-
meter band. Sensitivity is
very good. The selectivity is
adequate in the basic re-
ceiver and can be improved
with the optional audio fil-
ter. As can be seen in Fig. 1,
the receiver is very simple.
Only a tuning knob and an
on-off switch are used. This
makes construction and op-
eration easier but does not
compromise performance.

Designing the receiver (as
with all home-brew rigs)
was a great deal of fun. Set-
ting goals in advance pro-
vided a challenge that took
me through four revisions
of the receiver board. Orig-
inally, the receiver utilized
a JFET detector and op-amp
audio stage but it evolved
slowly to its current form.
Fortunately, Radio Shack
introduced dual-gate MOS-
FETs in the 1981 catalog
and that provided the impe-
tus to continue. The dual-
gate MOSFET provides a
more sensitive, easier-to-
match-impedance detector
than does the JFET. Al-
though it has drawbacks,
such as AM detection and
hum, it makes for a good di-
rect-conversion detector.
These drawbacks are re-
duced considerably by
utilizing a double-tuned in-
put network and by using
an enclosed case with a bat-
tery supply.

Radio Shack rf chokes
were again used as reso-
nant-circuit inductors and,
again, perform quite well.
They are modified as de-
scribed later to provide the
necessary inductances for
the circuit. The physical
size of the chokes, how-
ever, necessitated a larger
PC board than might other-
wise have been used.

Variable-frequency tun-
ing is provided by using
general-purpose diodes as

View of inside of companion receiver.

voltage-variable capac-
itors. The voltage to the
diodes is varied by a front-
panel potentiometer which
in turn changes the capaci-
tance of the diodes to vary
the frequency of the oscil-
lator.

Circuit Description

The receiver is the ulti-
mate in simplicity but still
performs quite well. It is
shown in schematic form in
Fig. 1. As can be seen, itis a
direct-conversion receiver

utilizing a product detec-
tor, Q1, and a variable-fre-
quency oscillator, Q2,
which operates at the same
frequency as the incoming
signal.

L2, C1 and L3, C3 com-
prise a double-tuned input
network which provides
good out-of-band signal at-
tenuation. L1 matches the
50-Ohm antenna imped-
ance to the high impedance
of gate 1 of the MOSFET.
To construct L2 and L3, the
same procedure is used as

was used for the Fun-Mitter.
For 80 meters 8 turns should
be removed, and for 40 me-
ters the choke should be
left intact. Small-gauge
hookup wire or magnet wire
can be used for L1.

Audio output is taken
from Q1 through a 1-uF ca-
pacitor (C7). C6 is used to
bypass the detector drain at
high frequencies. The audio
output is routed to |2. From
there the audio is routed to
a 200-mW Radio Shack au-
dio amplifier through a
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Fig. 1. Schematic of companion receiver.
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View of back of companion receiver.

shielded cable. This is a sig-
nificant departure from
normal design procedures
but it was done for several
reasons. Not including any
audio amplification on the
receiver board made the re-
ceiver much simpler. This,
in turn, makes the receiver
easier and faster to assem-

ble.

There are no layout prob-
lems with the external am-
plifier due to the high gain
needed for direct-conver-
sion audio chains. Also, no
audio gain control (or as-
sociated wiring) is needed
on the front panel. The only

drawback to the external
Radio Shack amplifier is its
$12 price tag. | feel the ad-
vantages more than out-
weigh this cost, however,
and the amplifier can be
used for other projects.
Once the decision was
made to use the external
amplifier, the project really
began to take shape. The
simplicity of the rig was
finally realized! (Only two
transistors and no audio
control!)

Other than the product
detector, the only other sec-
tion of the receiver is the
vfo. Designing a stable, sim-
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Fig. 2. Optional audio filter.
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ple vfo from Radio Shack
parts was definitely a chal-
lenge. However, the design
of Fig. 1 provides one. The
circuit is configured as a
parallel-tuned Colpitts os-
cillator. The frequency-
determining components
are L4, CR1, CR2, C9, C10,
and C11. Stable capacitors
must be used for C9
through C11. Ordinary disc
ceramic capacitors will
tend to cause the receiver
to drift over time. In order
to meet the design goal of
using all Radio Shack parts,
some ingenuity must be
used with these capacitors.
Radio Shack does sell a
packet of 100 capacitors

(part number 272-80]) that
contains a large number of
capacitors marked NPO.
This denotes a capacitor
that doesn’t change value
with temperature.

| found in several packs
that the values needed ex-
isted with the NPO designa-
tion. If the values given in
the parts list do not exist in
the packet you purchase,
use the parallel- and serial-
capacitance formulas to
obtain the needed capaci-
tance: For parallel capaci-
tors: CT=Cq1+Cp+ .. .For
series capacitors: CT=1/
(1/C1+1/Ca2+ ...). These
NPO capacitors will yield
very acceptable drift char-
acteristics. After a five-
minute warm-up the receiv-
er has no noticeable fre-
quency change. If you have
silver mica capacitors avail-
able, they will perform even
better.

L4 consists of a single
modified inductor for 40
meters. For 80 meters, the
same size inductor is
placed in series with an un-
modified inductor to pro-
vide the needed induc-
tance. As mentioned in the
Parts List, the last three
turns of the modified induc-
tor should be spread out
over the rest of the inductor
body to provide a method
of setting the operating fre-
quency.

The receiver is powered
from an internal 9-V bat-
tery. Current drain is ap-
proximately 5 mA, so the
battery life should be long.
The use of the internal bat-
tery eliminates the problem
of a separate supply or reg-
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Fig. 3. Wiring of filter and receiver mute options. K1 —SPDT
miniature relay (275-216); R1—three 6809, V2-W resistors

wired in parallel,




ulator for the receiver. It
falso aids in reduction of
hum caused by the 60-Hz
power-line frequency that is
common with ac-operated,
direct-conversion receivers.
Again, simplicity is the key
word!

Options

Two options have been
designed for use with the re-
ceiver to make operation
ore enjoyable. An audio
lilter, shown in Fig. 2, can
ve added before the audio
fimplifier to provide good
udio selectivity. The filter
s a bandpass type with a
enter frequency of 800 Hz,
 he filter will cause signals
D peak at 800 Hz.

The filter is inserted at
e af output (after C7). The
. board can easily be
bunted inside the receiver
. Ideally, a front-panel
ich should be added
th will either bypass or
de the audio filter,
will make tuning much
. If the switch is not
ed, tune very slowly
the signals or the
will appear dead! For
results with the filter,
phones should be
This is because the
D filter will cause an
2asant ringing at the
ar audio levels needed
neaker use.

(e second option al-
the receiver to be si-
d during transmit. If
not done, the audio

Foil side, receiver PC board.

level from the receiver can
become quite uncomfort-
able during transmit. Most
designs use a transistor
switch to short the audio to
ground, but for simplicity
sake | chose to use a relay-
as shown in Fig. 3. This pro-
vides a very easy method to
mute the receiver audio
and can be added to the re-
ceiver at any time. Control
voltage comes from the
transmitter. A phono jack
can be added to the Fun-
Mitter and wired to the re-
ceive side of the transmit/
receive switch, as shown in
Fig. 4.

Construction

The receiver is construct-
edona2%"” X 3" single-sid-
ed PC board. Although the
layout of the board can be
changed, it should be em-
phasized that the receiver
needs to be built on a PC
board. Point-to-point wiring
or breadboard wiring can
lead to wiring errors and
also can create unwanted
ground loops in the receiv-
er. Loading time of the parts
on the PC board should be
less than one hour.

For best operation, the
board should be mounted
in an enclosure. A very suit-
able one is mentioned in
the Parts List. Front- and
rear-panel controls and
jacks should be mounted
for best use and looks, If
the Radio Shack cabinets
are used, the metalwork
becomes an easy task. The
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Component layout, receiver PC board (foil side shown),

Foil side, filter PC board.

light-gauge aluminum can
be drilled easily with a hand
drill, and the holes enlarged
with a file or knife,

The tuning potentiom-
eter and its associated re-
sistors and inductor should
be mounted on the front
panel. Small-gauge wire
can be used between 9-V
and R101 and between one
side of L (external) and the
PC board. Coax should be
used between the antenna
connector and the PC
board. Audio cable should
be used for the connection
from C7 on the PC board
and the phono connector,
]2. Audio cable should also
be used between the receiv-
er and the audio-amp input.

Mount the board at least
14" above the cabinet base
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Component layout, filter PC
board (foil side shown).

so that the PC traces will
not short to ground. The PC
board should be mounted
in such a way that both the
front-panel controls and the
battery will fit easily. The
battery can be tucked neat-
ly between the board and
the rear panel and a 9-V bat-
tery clip used to connect it
to the circuitry. Dress the
battery wires neatly along
the side, away from the
components, and attach
them to the on-off switch.

Operation

Before the receiver is
turned on, a few simple
checks should be made. Vi-

RECEIVER

TO L3I&— I

J3
24y

r 4
i i
ADDED

PHOND
JACK

225

— T

T

Fig. 4. Needed modifications to transmitter and receiver to

include receiver mute option.
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