


nium diodes became available. These
devices eliminated the “fun” of trying
to find the sensitive spot on the galena
crystal, as it had all been done by the
manufacturer. If the set didn’t work,
it was usual to look elsewhere for the
fault, since these new detectors were
very reliable.

However, I remember reading in
“Radio and Hobbies” many years
ago - in the “Serviceman Who Tells”
— about a crystal set that was brought
inbecause it had ceased to work. There
isn’t much that can to go wrong with
a crystal set and is usual to expect the
detector diode to be OK. However, in
this: particular case, the diode had
failed, having been destroyed by a
strong signal from an amateur radio
transmitter next door. Of course, mod-
ern devices are much more rugged than
those early types.

High-performance sets

Designinga high-performance crys-
tal set isn’t quite as easy as it seems at
first glance. A number of points need
to be taken into consideration for a
design to be successful.

The first two essential items are a
good, high, long antenna and a good
earth. I wrote about antennas and
earthing in the March 2003 issue and
- readers should refer to this to achieve
*good results.

Unfortunately, the antenna/earth sys-.

tem I'd used for several years was
inadequate for crystal set operation.
The antenna was only about 6m high at
the highest pointand about 20 metres
long. Its replacement has a maximum
height of 9m and is around 27m long.
It is also generally higher for most of its
length than the previous antenna.

Ideally, the antenna should be up
to 15m high and around 30m long but
achieving this on a suburban block
isn’t always easy. However, in my case,
the modest improvements in height
and length noticeably improved the
strength of the received signals.

‘As an amateur radio operator, I
have always been well aware that the
antenna in use needs to be tuned to
the operating frequency. This is par-
ticularly important when the antenna
is much shorter than a tuned length
which 99.9% of broadcast band receiv-
ing antennas are.

An antenna can be tuned by having a
(loading) coil in series with the anten-
na wire where it connects to the crystal
set, with either a tuning gang in series
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" Fig.1: the circuit for a basic cry
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ig.2: the super crystal set circuit uses L1 & C1 to tune the antenna circuit,
‘while L2 & C2 tune the received frequency:. Transformer: Tt is-included for -
_ driving low-impedance headphones. Also included is an optional detector -

~_ bias circuit consisting of VR1, switch S2, the 47uF capagitor, the 470Q

. resistor & the battery - see text.
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with the coil or a ferrite rod inserted
into the coil. The coil may be tapped
to suit as well (more of this later). In
practice, the addition of an antenna
tuning mechanism is extremely effec-
tive when it comes to increasing the
signal level into the set.

When it comes to making coils,
both the coils and coil formers need
to be low loss. I've found that 60mm-
diameter white PVC tubing (available
from plumbing and hardware stores)
is quite satisfactory for the job. By
contrast, cardboard coil formers can
attract moisture which increases coil
losses.

Itis important that both the detector
and antenna are matched to the tuned
circuit(s) for best performance. This is
achieved by simply connecting the de-
tector and the antenna to the coil taps
which provide optimum matching.

Detector efficiencies can vary con-
siderably and you can experiment with
various germanium and silicon signal

diodes is to achieve the best results.
Note however, that silicon diodes usu-
ally require a biasing voltage to operate
efficiently as detectors.

Headphones

Good quality headphones with good
sensitivity are also needed to get the
best performance from a crystal set. I
have a pair of 4kQ Kriegsmarine head-
phones which work well but are quite
uncomfortable to wear. I also have a
pair of Browns “F” type headphones
but these have a relatively low im-
pedance of about 150Q. And I have a
couple of other headphones of rather
mediocre quality and a pair of 8-ohm
padded stereo headphones.

In the end, I wired up the phones
socket on the crystal set so I could
plug my stereo headphones into the
set with the ear pieces in series. I
.also used a speaker transformer (as
used in valve radios) to transform
the high-impedance output from the
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