74 Preselector for a
short-wave receiver

Introduction

A preselector is a simple RF tuned amplifier which is inserted between the
aerial and the receiver. It provides some extra gain and may improve the
overall performance of the receiver. This project uses a Field-Effect
Transistor (FET) amplifier in grounded-gate mode.

The design has a tuned circuit at both the input and output which, with
excessive gain and poor construction, would produce only one thing —
oscillation! So, to avoid this happening, we will have only a low gain, and
use a circuit which provides good isolation between input and output. The
grounded-gate FET amplifier fulfils both these criteria. It will also cover a
frequency range from about 7 to 30 MHz, which includes most of the HF
amateur bands.

The circuit

This is shown in Figure 1. The signal from the aerial arrives at an RF
transformer, the secondary of which is tuned with capacitor VCla. The
output from the tuned circuit is taken from a tap on the secondary to the
source of the FET. The gate is grounded (earthed) and the amplified signal
appears at the FET drain, which is then fed to the primary of another RF
transformer, which is tuned by VC1b. The output to the receiver comes
from the secondary of the RF transformer.
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Figure 1 HF preselector,
circuit diagram
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Notice that the two RF transformers are identical, but they are used ‘back
to back’, with the secondary of the first and the primary of the second being
tuned. They are tuned with identical capacitors, fitted on the same shaft of
a variable capacitor. We say that the two capacitors are ‘ganged’. Because
L1 and L2 are the same, and VCla and VC1b are the same, both RF
transformers should be resonant at the same frequency, no matter what that
frequency is.

Construction

The final layout should look something like that shown in Figure 2. The
external connectors and controls being two SO-239 sockets for connection
to your receiver and aerial, a tuning control and its associated scale, and an
on/off switch.

The circuit can be put together on a plain matrix board, using pins to
anchor the components, or simply by pushing the component leads through
the board and making connections on the underside. The layout of the
prototype is shown in Figure 3. Mounting the board to the aluminium box
is accomplished with bolts, solder tags and stand-off insulators.

Check your construction against the circuit diagram and against the layout
diagram. Wire in the PP3 battery clip, put the switch in the ‘off’ position,
and fit the battery. Testing can be carried out without fitting the top of
the box.



Figure 2 HF preselector,
front panel layout
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Testing

Don’t fit your preselector yet. Tune your radio to a broadcast station,
preferably a fairly weak one. Disconnect the aerial and fit your preselector
between the aerial and receiver. Switch it on and rotate the tuning knob
slowly. You should find a position where your original station is received
more clearly than before. If it doesn’t work at all, recheck your wiring. Is
there a positive voltage on the drain of the FET? If not, work back towards
the positive battery terminal. Is there a voltage at the junction of L2 and R2?
Is there a voltage at the junction of L2 and R3? Is there a voltage at the
junction of R3 and the battery lead? If there isn’t a voltage at that point,
then you have probably mounted your switch upside down, and it is off, not
on! It’s a common mistake.

Calibration

This is not obligatory, surprisingly enough. However, if having a frequency
scale appeals to you, then using an RF signal generator (or using the services
of a friend who has one) is the simplest solution. Feed in a weak modulated
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Figure 3 HF preselector,
component layout
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signal from the generator to the preselector, and rotate VC1 until the signal
is maximum. Mark this frequency on your dial. Repeat the process for the
frequencies shown on the dial in Figure 2.

If you have a commercial transceiver, feed its output into a dummy load (such
as the type described in A Switched Dummy Load, elsewhere in this book)
using a distinctive modulating signal such as an idling RTTY signal. Set the
receiver to the same frequency with the preselector out of circuit. Insert it into
the aerial lead, and search for the signal with VC1 until it gives the maximum
deflection on your S-meter, then mark the frequency on your dial.

Parts list

Resistors: all 0.25 W carbon film or better

R1 270 Q
R2 15 Q
R3 100 Q




Capacitors
C1, C2 100 nF (0.1 wF) ceramic
VC1 250/250 pF polyvaricon
Inductors
L1, L2 19 turns 26 SWG enamelled copper on T.50.6 toroid
L1 has a tap 4 turns from ground end
L1a and L2a - 3 turns wound over previous winding
Semiconductors
TR1 MPF102 FET
Additional items
Matrix board To fit aluminium box (see Figure 3)
Aluminium box 12 x 9 x 3cm
Battery and connector PP3 9V
S1 SPST on/off switch
Knob As required
S0239 Sockets — 2 required

An audible continuity tester






