83 A novice ATU

Introduction

Having an aerial tuning unit (ATU) is always useful. It is used for adjusting
the aerial impedance, as ‘seen’ by the transceiver, to be the same as that of
the transceiver itself, usually 50 (). This process is called matching, and
ensures that the receiver and the power amplifier (PA) stage of the
transmitter work efficiently.

This design is due to the late Doug DeMaw, W1FB, and uses readily available
components. It will handle up to about 5W, and operates over the
frequency range 1.8 to 30 MHz.

Circuit evolution

The basic circuit of one type of ATU is shown in Figure 1. On transmit, the
input signal at L1 is coupled into L2, which forms a resonant circuit with
C1. The signal across the resonant circuit is fed to the aerial by C2. The
combination of L2 and C1 helps to remove signal harmonics, because they
are not at the resonant frequency and are shunted to earth. On receive, only
those signals which are within the pass-band of L2 and C1 will pass into the
receiver. This improves receiver performance by rejecting many out-of-band
signals which the simpler receiver doesn’t like.
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Figure 1 Basic circuit of the
ATU

Figure 2 L6 added for
160 m
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For this design, the all-important resonant frequency is chosen to be in the
80 metre band. If we want to make the circuit operate on other bands, we
need to change either L2 or C1. It is easy to change L2 by using a set of
switched inductors (L3-L5) as shown attached to S1 in Figure 2. Forget
about S2 and L6 for the moment.
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When S1 is in position 1, the circuit reverts to that of Figure 1. S2 should be
brought into circuit only when S1 is in position 1. Looking at the way the
circuit is drawn, you can see that when S2 is in position 2, we have two coils
in series, which is equivalent to adding more turns to L2. More turns means
more inductance, which lowers the resonant frequency still more, and gives
coverage of the 160 m band.

Rather than having to remember to flick S2 to the correct position and move
S1 to position 1 when we want to operate on 160 m, both functions can
be combined into one rotary switch with two wafers. This circuit is shown
in Figure 3.



Figure 3 Two-pole switch
for all bands

Figure 4 L1 is wound over
L2 as shown
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In all positions of S1a except position 1, the extra coil, L6, is shorted out. The
two halves of the switch, S1a and S1b, move together, as the shaft is turned, so
both halves are in position 1 at the same time, position 2 at the same time, and
so on. The two switches, S1 and S2, are said to be ganged.

Construction

L1 is formed by winding four turns of 22 SWG enamelled copper wire over
L2, as in Figure 4. L2 already exists on the purchased former. After scraping
the enamel off the ends of the wire (with a sharp knife or sandpaper), one
end of L1 must be soldered to one end of L2, as shown in Figure 4. The free
end of L1 goes to the transceiver aerial socket.

All components except the capacitors are assembled on the switch. Note
that the rotor of Cl1 is earthed, but neither side of C2 is earthed. This means
that the metal shaft of C2 is not earthed, and touching it will detune the
ATU. Using a plastic knob for C2 will minimise this effect. If you decide to
use a metal box, take precautions to ensure that no part of C2 is in electrical
contact with the box.

To input

L1 b
(4 turns of = socket

225WG wire)
L2
(as purchased)

L1 connected
to L2 here.

Pt This pin
This is now
the earth end to Stb
for both coils
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The capacitors are mounted using M2.5 screws. Make sure that the screws
do not foul the vanes of the capacitor. If your screws are too long, a few

washers between the box and the capacitor will solve the problem!

In use

The best indication of a good match is obtained with a standing-wave meter
between the ATU and the transceiver. The controls are adjusted alternately

to ‘feel’ your way to a better and better match.

For receive-only use, the same alternate adjustments are used, watching for
the maximum signal strength on the S-meter or, for a very weak signal,

making the signal from the loudspeaker as large as possible.

Parts list

Capacitors
C1, C2

Inductors
L1
L2
L3
L4
LS
L6

S1
Box

sockets.

350 pF variable

See text
27 pH
10 uH
2.2uH
1pH
65 uH

Additional items
S0O239 sockets (2 off)

2-pole 6-way rotary
as required

Plastic knobs (2 off)

Stick-on feet (4 off)

M2.5 screws for capacitors

Screws, nuts and washers for mounting the input and output






