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PREFACE

This book is the second in a new series, devoted entirely to the use of
transistors. In the near future we will be publishing further books in this series dealing
with audio amplifiers, transmitters, hearing aids, radio control, F.M. receivers,
relevision sets, sub-miniature radio sets, etc. All using transistors. If you would like
to write to us saying the branches of electronics which interest you most, we will be

very grateful and will be able to publish exactly the type of books you desire.

CLIVE SINCLAIR
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INTRODUCTION

TRANSISTOR RECEIVERS

For the sake of convenience this book has
been divided into five different sections, each
section dealing with a different type of receiver.
In each type the circuits become progressively
more complex and thus more difficult to build ;
however, all the receivers are well within the
scope of the average home constructor. At
the end of the book is a comprehensive list of
the British and American transistors, and it is
hoped that this list will serve as a useful guide
when purchasing. Some of the transistors are
not yet on the retail market, but it is only a
matter of time before every type is available
at a reasonable price.

The first section of the book deals with the
simple crystal diode plus audio amplifier type
of set which is so popular because of its low
cost and basic simplicity. The receivers suffer,
however, from one or two disadvantages.
Firstly, due to the non-linearity of the detector,
the sets have rather low sensitivity. As the
signal strength decreases so the efficiency of the
detector also decreases until a point is reached
where no signal is being fed to the audio
amplifier. This means that a good aerial must
be used for best results except in areas of very
high signal strength where a ferrite rod or
frame type of aerial usually is sufficient. The

second major disadvantage is the lack of selec-

tivity, which means that two or more stations
can often be heard at the same time. This
fault may be partially overcome by careful coil
design, the primary requirement being that the

crystal diode or transistor and the aerial and

earth system do not put too much load on the
tuned circuit. On the credit side is the ex-
tremely high quality of reproduction obtainable

with a good design. Where a fixed receiver is
required, or a long aerial is no disadvantage,
this type of set is unbeatable from the point
of view of quality and economy. Because of
the high frequency capabilities of the ger-
manium diode, all the circuits of this section
are able to operate up to 100 Mc/s or more
as long as a diode such as the OA70 is used.
The actual method of operation of each type
is described at the beginning of its respective
section.

The second part of the book deals with the
regenerative receiver as applied to transistors.
This type of set, using thermionic valves, has
been a great favourite both for the broadcast
and the shortwave bands. Its advantages are
very high sensitivity and selectivity combined
with very low cost compared with a superhet
or normal T.R.F. Unlike the valve types,
where almost any valve will regenerate, only
special R.F. types of transistor may be used.
In the past many designs have been described
without actually specifying the types to be used
and this has led to disappointment and con-
fusion, thus it is suggested that the components
specified be fairly rigidly adhered to. The
main disadvantage with the regen. is its poor
quality of reproduction due to non-linear
amplification. In shortwave receivers, however,
this may not be very important. Another rather
annoying disadvantage, of what is otherwise so
useful a circuit, is the danger of the set bursting
into oscillation and acting as a small transmitter
of interference. This may be overcome by
isolating the detector from the aerial by a pre-
ceding stage of R.F. amplification, but this
means losing the advantage of single tuning
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which is by no means inconsiderable. As no
alignment is required with regens. the sets may
be built without test equipment, however they
require a certain amount of skill for most
sensitive operation.

The third section is devoted to receivers with
tuned radio frequency stages. These sets are
not very popular because for a really sensitive
receiver two or more stages of radio frequency
amplification are required and this means at
least a three-gang condenser, which is both
bulky and difficult to align. They are, however,
slightly cheaper to build than the superhets and
are capable of better quality. If and when
tetrode transistors become available the T.R.F.
is likely to be used more widely, but until then
the superhets will reign supreme.

The circuits in section 4 will be of special
interest to the shortwave and V.H.F. enthu-
siasts as the receivers shown are capable of
operations up to about 60 Mc/s. At first sight
these circuits will appear rather unfamiliar as
very little has been published about transistor
super regenerative receivers in this country.
Their great advantage over the other sets in this
book is their unbelievable sensitivity and eco-
nomy of components. A single stage super
regen. is even more sensitive than a superhet
having three I.F. stages; furthermore, the
upper frequency limit is much higher for a
given type of transistor and does, in fact, exceed
the alpha frequency cut-off which is defined as
the point at which the gain is 3db down on
that at 1 kc/s. Because a twin gang condenser
is not required, the receivers may be made very
compact without the use of specially made
components. The disadvantages of the super
regen. are rather broad tuning, due to loading
of the tuned circuit, and their tendency to
radiate interference. This latter effect is vir-
tually unimportant with transistor super regens.
because only a very small aerial is used and the
power of the oscillations is also small, never-
theless a certain amount of caution is called for.

Unfortunately the super regen. is rather
unsatisfactory on the normal broadcast bands.
The reason for this will be explained later in
the book.

The last set of circuits, those in section 5,
are superheterodynes. This type of circuit is
used in all the British commercial receivers for
the obvious reason that it is by far the most
satisfactory. It is, however, also the most
expensive.

Transistor superhets usually differ from their
valve counterparts in that they use more stages
of LF. amplification. The average portable,
for example, usually uses two LF. stages com-
pared with one in the valve sets. This is done
to obtain sufficient sensitivity in difficult areas
but it is by no means always necessary. The
LF. stages can, of course, be made regenera-
tive.

The superhet has excellent sensitivity and
selectivity and usually requires only two
variably tuned stages. The only disadvantage,
as far as the broadcasting bands are concerned,
is the rather high cost. This is due to the fact
that several R.F. transistors and LF. trans-
formers are needed, and these are relatively
expensive items.

It is not advisable for someone who has had
no experience with transistors to start with a
superhet as they can be somewhat tempera-
mental. If some of the receivers in sections
1 and 2 are built first then little difficulty should
be found.

Finally, a few words on the use of transistors
will not be out of place.

Despite their robust physical properties,
transistors are easily damaged by heat, so
always grip the leads with a pair of blunt-nosed
pliers when soldering them. Alternatively, a
transistor socket may be used and, if the set is
only temporary, various transistors may be
tried without the necessity for unsoldering and
resoldering the connection. Another way in
which transistors may be ruined permanently
is to connect the battery the wrong way round.
So always check for this before switching a new
battery into a circuit.

Some types of transistor have glass encap-
sulation and the paint may scratch or peel off.
If this happens repaint them, as transistors are
sensitive to light and may pick up hum from
electric lighting.
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