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INTRODUCTION

Before any attempt i« made to conmstruct a
receiver, it is necessary to examine the problems
which surround the crystal set, so that the best
can be obtained from any of the designs
attempted.

Firstly, it must be vnderstood that the crystal
set as it is to-day does not provide any amplifica-
tion, It relies entirely on what is fed into it via
the aetial and earth system and pives a very faith-
ful replica of the original transmission.

From this it will be obvious that the aeriaf and
earth system must be as efficient as possible if
the final results are to be in any way outstanding.
This because these are the only means by which
the signuls are fed to the receiver.

Secondly it is necessary to understand the
nature of the transmitted signal, then it will be
¢asy to understand the working of the set and to
appreciate the function of each of the components,

When crystal sels first became popular, very
little information was generally available, at
least, not in a form that school-boys could
understand,

We all built sets of all shapes and sizes, with
¢oil designs that had to be seen to be believed,
but very few of us had much jdea of how they
worked.

I well remember the case of a cousin of mins
who, in those days acquired a mappificent vari-
able capaciter or condenser as it was then called,
this instrument bad a most impressively engraved
dial of polished ebonite, brass vanes and nickel
plated end plates, Having observed similar dials
on several highly priced commercial receivers in
the town, he at once rippad out the somewhat
tattered coil from the family receiver and replaced
it with this device, The profound silence which
ensued cawvsed considerable amarement and dis-
may until 2 better informed adult explained the
mysteries of L and C to him, Readers of this
manual, however, will be better informed and
there is no risk of failure with any of the designs
described provided the insiructions are carefutly
[ollowed.

The Signal
To commence, we will assume that an orchestra

is playing in a broadcasting studio. Since tha
principle of radio (ransmission is electrical it is
necessary to change Lthe sound produced by the
orchestra into an electrical eguivalent, This is
carried out by the microphone, which picks up
the sound and changes it info minute electrie
currents.

As they appear at the output of the micro-
phone they are too small to be of unse and
accordingly are pussed through a high power
amplifier, These umplified currentzs could now
be transmitted, but unfortunately, as we shall
learn, owing to the inherent nature of the signal
in Lhis state, transmission over any useful distance
would be impractical.

When the music from the orchestra is trans-
formed into electrical currents they are in the
form of alternaling currents, vsually called A.C.,
that is they rise to a maximum in one direction,
fall to a minimum, rise to 2 maximum in the
opposite direction and then fall to minimum
again, This process is repeated over and over
again. One complete rise and fall in each direc-
tion is called a cycle and is drawn in Fig. 1.
Every time a note is struck on a piano, vibrations
are sent out which reach the ear e¢nabling you ta
hear it. These vibrations are also spoken of as
cvcles, they rise and fafl in intensity the same way
as an alternating current. The number of cycles
radiated by any given note over a period of ona
second are referred to as its frequency. Middle
 on the plane sends out 261 cycles every second
and is known as having a frequency of 261. The
microphone alsa ““hears ™ the note and in the
case of middle C prodoces minute AC, at 261
cycles. This can be drawn as in Fig. 2, the only
difference between Fig. | and 2 is, that the time
factor is given s0 that the freguency can be iden-
tifled. The higher the pitch of a note the higher
the frequency and the lower the pitch the lower
the frequency. On a piano the frequency of the
fop note is 3515 cycles and that of the lower 27
cycles. Those of you who have listened to an
organ in a concert halt will have noticed that
when a very deep note was played, it spunded
like a growl to the ear, but the vibrating Ere-
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quency could be distinetly felt through the seat.
Higher notes bave too high a frequency to be
observed in this manner.

The range of sounds which can be detected
by the buman ecar are Enown as audio or low
frequencies. From this you will understand that
& low frequency amplifier is one which amplifies
sound.

50 that the transmitter will carry the pro-
gramme oaver a useful distance it is necessary to
radiats high frequencies. Now, as explained. the
programme to be transmitted consists of low fre-
guencies, and to overcome the difficulty, the
transmitter gemerates A.C. of high frequency and
combines it with the fow frequencies, Tt will now
bs understood that the transmiited signal consists
essentially of two clifferent parts, a high and a low
frequency content,

Fig. 3 gives z representation of the high fre-
guency signal generated by the trangsmittee, In the
cake of the London Home Service, the frequency
is 0RNOD cycles.

When referring to a high frequency signal on
e medium or long wave-band it is usual to &x-
press the frequency in thousands of cycles, thos

SO8000 cyclen becomes 908 kilo-cyclen, which in
turn may be abbreviated to 908 k/cs, It might at
first be thought that by adding the low frequenc
or LF, signg] to the Ligh frequency or H
carrier a form such as in Fig. 4 would result, such
a cambination iy uscless, and, so that the original
L.F. content can be satisfactorily extracted by the
receiver. the L.F, signal must vary the amplitude
or output power of the H.F. signal as in Fig. 5.

It is in this form that the signel arrives at
the receiving aerial.  The aecrial In itsslf i in-
capahle of discriminating between one signal and
another, and couniless signals will be collectsd
by the aerial at any one time. Many of these are
tao weak to be of use bue the stronger ones must
be sorted out since there is no point in receiving
several prograrmes at once.

Fig. 6 shows the basic circuit of the input to
a crystal. The coil 1. possesses a quality known
as inductance, and the capacitor C, that of capa-
citance, If the coil had no capacitance whatever
across it, all sipnals arriving at the aerial would
be effectively short circuited to earth. As a matter
of interast, it i5 impossible to obtain this stats
of affairs since even without any additional capu-
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citor any coil must contain a certain amount of
sclf capacitance, _

By combining a eoil and capacitor as in Fig.
6 a peculiar eflect is observed, at cus particnlar
frequency, the signals are not short circuited o
carth, but are developed across the coil. In other
words the combined effect of L and C no longsr
provides a short circuit, but only at on¢ particu-
lar frequemcy, If the value of C iz altered ihe
effect will be obsarved at a different frequency;
likewise by altering L the frequency at which the
effect will take place can be changed. There is
a name for this phenomena, the frequency at
which it occurs with any given L and C combina-
tion i3 known as the resopant frequency.

The values of {he coils and capacitors shown in
this manual have becn carefully chosen so that
resonance will be obtained at all frequencies
where stations are broadeasting, Broadcasting
stations work in bands of frequencies, those of
major interest to crystal set constructors are the
medium wave-band 1200 kfes—60¢ kfcs and the
long wave-band 300 ke/s—150 k/es.

Usually a varizble capacitor is used with 2 fixed
inductance to cover one band and an additional

coil switched in to increase the inductance to
cover the other. In this way the L and C com-
bination ¢can be adjusted to provide resonance at
the desired frequency of any given station. In other
words you can select the station you want by
varying C, that is turning the dial of the variable
capacitor, This procedure iz referred to as tuning.
Having selected or tuned the required station it
still remains necessary to change the form of the
sienal back to that of the original transmission.
This process is called detection or de-modulation.

Examination of Fig. 5 will show that the signal
has been duplicated. in other words, as it rises
in one direction it also mises equally in the other.
In this form the signal is useless since sach half of
the signal cancels the other, and if this signal is
applied to a pair of headphones silence will
resule. Obviously some provision mast be mads
to get rid of the unwanted half of the signal, and
it is here that the crystal detector must be con-
sidered. This device will pass cumrent in ong
direction only, ignoring any signal in the epposits
direction, so that if the signal of Fig. § is passed
through such a crystal, that of Fig. 7 will result,
There is still the H.F. content to be reckoned
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with, fortunately Lhis is casily dealt with, a capu-
citor connected across the headphone terminals
effectively disposes of this, leaving only the audio
or L.F. content, as shown in Fig. 8. This audio
content, which is a faithful replica of the original
transmission is fed to the headphones. These in
turi Teverse the process of the microphone and
transform the electrical currents into sound waves
acveptable to the human ear.

Briefly then, your requirements are as
follows:—

(1} A good aerial and earth installation, to

make the most of the available signals.

{2) A receiver containing:—

(a' Some form of ceil and capacitor (L &
L} combination {0 select or tune in the
wanted station.

(b) A crystal to get rid of the unwanted
half of the signal (detection).

(c) A fixed capacitor across the head-
phones to get rid of any remaining
carrier,

(3} A pair of sensitive high resistance head-
phones.

Acrials

By this time the intending constructer will be
able to appreciate the necessity of a good aerial.
It is a point which cannot be over-emphasised,
Assuming that you are in the fortunate position
of being able to erect an outdoor aerial there are
two miain considerations, height and length,

One of the best that can be used is the inverted
L shown diagramatically in Fig. 9,

It should be erected az high ag is practical,
every foot counts. The horizontal wire, that is
the aerial proper, should have a minimum lenpth
of 60" to which of course the lenpth of the down
lead is added. Where it is impossible to erect
an aerial with an ideal horizontal length, a com-
promise must be effected.

Fig. 10 shows a three wire spreader aerial
which gives quite a good effective length.

Suitable wire for a receiving aerial will not set
any problems, stranded copper about 7/22 gauge
is the best. 7/22 means that it consists of 7 strands
of 22-gauge wire. This wire may be obtained
covered, and for the present purpose is better
than the plain or enamelled kind.

Note that insalators are used behvean the
actual aerial wire and its anchoring supports, it
is important that thesc are used, otherwise
leakage will occur which wili of course spoil its
efficiency. Fig. 11 and 12 show how the wire may
best be attached to two of the most common
types of insulator available. Fig. 11 is of porce-
lain and is usually referrsd to as an egg insula-

tor, whereas Fig. 12 shows a more modern {and .

More expensive) type in glass, If you are using

the glass pattern, one is uswally sufficient at each
end of the actial. but with the egg type two
should be used. No doubt many readers will not
be in a position (o erect an ouf-door serial, and
must necessarily be content with an indoor in-
stallatiom.

The next best thing to a guod out-door aerial
is a replica constructed in a loft. If this form of
construction is used, care must be taken whan
feeding the down lead to avoid close conlact with
lhe wall of he house. At the point where the
lead leeds under the eaves, a length of rubber
tubing ¢an be used to cover the wire. The lead
is fed through one of the small spaces left for
ventilation purposes, A general idea is given by
Fig. 13, .

A less elaboraie but quite effective aerial can
be obiained by vsing u bed-spring. A lenpth of
7f27 copper insulated wire is connected hetween
the receiver and Lhe spring. The spring should
first be cleazned with emery cloth, Remove about
2" of insulation from the wire and bind it tightly
reund the prepared spring. The joint may be
covered with insulating tape which is obtaigable
from all electrical stores for a few pence.

Such aerials are guite popular since so many
crystul sets are built for bedroom use.

When an acrial is required in the living room,
the picture rail can be conveniently used. Insu-
lated screw-eyes are fixed at intervals of about
3 feet along the rail, the wire is firmly anchored
lo one of them, and streiched right round the
room uatil you arrive back at the starting point.
By use of one of the insulated screw-eves, the
wire is secured and the down lead fed to the
receiver. The idea i illustrated in Fig. 14,

Soldering

Before leaving the subject of aerials, a few
words on soldering will not come amiss. Down
leads on outdoor aerials should be soldered, and
the same applies to loft types. Apart from aerial
leads; earth leads and all the connections in the
receiver will require soldering.

For the type of soldering necessary in radio
construction an electric iron is the best solution.
One of the small types marketed by Adcola or
Henleys will be found admirable for the job.
These are excellent for actual get construction but
are hardly large enough for soldering tha down
lead to an outdoor type of agrial. Here the heat
iz dissipated much more quickly and a larger
iron is required in order to pet the solder to Dow.

Ordinary irons which may be heated by a gas
flame can be oblained very cheaply from most
irontongers” stores, Assuming the use of such
an iron, first heat the iron until the copper bit
is giving off a green coloured MAame, the iron is
now at the correct operating temperature. The
bit is now discoloored or oxidised and - its tip

L]
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should be quickly cleaned with an old file which
should be kept specially for the purpose. A better
idea is to obtain a small block of sal-ammoniac
gnd rub the tip of the hot iron on it, This will
clean the tip of the bit perfectly. Next take a
length of cored solder such as Ersin Multicore, and
melt a little on to the preparad tip faces, now
smooth it evenly over the surface with. a piece
of old rag (be very careful not to burn your
fingers) the iron is now “tinned » and ready for
use. When healing the jron, be very careful not
to let the bit overheat or get red hot, otherwise
the finned surface will be destroyed and the whele
process will have to be gone through again.

An electric iron will not overheat, and the tin-
ning will last much longer than with ordinary
iypes, and since the heat does not deteriorate
there is lass likelihood of making Faulty joints,

Having obtained a tinned iron, the process of
soldering joints is remarkably simple and anyone
with a little patience can acquire the art in a very
short time.

To solder two copper wires together: clean the
wire with emery cloth, apply a prepared iron
and some cored solder to ii, the solder will flow
evenly over the wire thus tinning it. Repeat the

process with' the remaining wire and then twist
the two fogether, Now apply the iron to the joint
[rom the underside and the cored solder 10 the
joint on top. Solder will flow evenly over the
joint. Remove both iron and solder and allow
to set, The solder will harden or set in a few
seconds but during this period the joint must
not be touched or moved, as otherwise the joint
will be * dry ™ and quite uscless mechanically or
electrically. On radio components, tags for sol-
dering are already tinned though if they are old,
or discoloured it is best to re-tin them, Normally,
however, it is only necessary to twist the connect-
ing wire to it and apply the iron and solder as
cxplained.

Remember: never apply the solder to the iron
and then the iron to the joint, always apply the
irom and the solder to the joini. It is however a
good thing to apply a little solder to the iron tip
even when it is perfectly tinned just before making
a8 new joint.

One fina] “DON'T.” vou will have noticed
that the solder referred to is * cored.” that js, it
contains resin and other substances through its
centre, plain solder as used by electricians and
plumbers will not do, as it is the resin or flux
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as it i§ called which makes the solder flow evenly
and permits a good electrical joint.

Equally imporiant do not attempt to use a
separate Aux or soldering fluid witk plain solder
or to “help® the cored solder, singe these are
almost certain to cause eventual corrosion and
will destroy any components that have beer con-
taminated.

Earthy _

The provision of a good earth is just as
important as the rest of the installation.

Much disappointment would ba avoided if this
fact were not lost sight of, to uvold any slip up
in this direction I am proposing to outline several
well tried and efficient earth systems,

If it can be obtained, an earth rod, specially
designed for tha purpose provides the bagis of a
good earth connection, These weare very popular
some years ago when the majority of receivers
were cither crystal or battery operated, but in
these days of modern muins driven sets they are
not often used and consequently mol always
readily available.

Fig. 15 shows how it is used. First excavate &
hole to a depth of thres feet and fill with a mix-
turg of soot and coke, Drive in the earth rod,
which is a hollow copper tube, perforated. The
lead to the receiver is connected at the top, and
should be of covered 7/22 gauge, as used for the
aetial system. Though not obvious it is imporiant
that this lead-in should be in covared wire, other-
wise a number of indifferent sarth contacts are
likely to be imade at varoos points slong its
length until it reaches the set. This is very um-
desirable and will spoil the efficiency of the
system. It is essential to keep the soil surround-
ing the rod moist, which is one reason why the
tube is hollow, and care must be taken to pour
water into the tube at intervals.

A very efficient earth is the percolative type
also popular st one time, Due to the chemicals
used, it will extract moisture from its surround-
ings, thus maintaining a permanently moist earth.

It should be installed as in Fig, 15b.

The container is of copper or zine, anything
else will quickly rust away, again a good quantity
of coke is used. Fill the container with a mixture
of sal-ammoniac and coke, and then bury in coke
as illustrated. ‘This earth will not require further
attention. It is possible 10 use powdered calcium
chloride instead of sal-ammoniac but unless a
chemist can be persuaded to make some up it is
better to stick to sal-ammoniac.

If a zinc container is not available and you do
not use or cannot easily get coke, Fig. 15c should
be used. This makes a better earth than many
so-called “earths™ that I have come across.
Obtain as large a tin as possible, make a number
of holes as shown. Solder the lead in the bottom

Th

and fill it with sal-ammoniac, Replace the lid
and bury in the ground. The tin will eventually
rust away, but the replacement cost js negligible.

If it is quite impossible to make direct contact
with the ground, a water pipe must be pressed
into service, This should be a main pipe feeding
straight to ground and not a hat water pipe or
one fed from a tank. Scrape the pipe clean and
twist the lead in tightly around it, a copper clip
is even better. Do not attempt to solder on to
the water pipe; since cold water is lowing through
the pipe, it is extremely unlikely that your sol-
dering iron will heat up the water supply suffi-
ciently lo allow a sound electrical joint. though
you may spring a leak.

Na attempt should be made to utilise gas pipes;
the possibility of causing a fire is certainly very
remote but, they make incredibly bad earth con-
nections due to & number of joints made hefore
true ground is reached. These joints are at best
only semi-conductors, at least from an electrical
standpoint.

Headphones

Since the late war there have besn a large
number of head-phone sets available on the sur-
plus market, These may be roughly divided into
two types, high-impedance and low-impedance.
For the crystul sets detailed in this book high-
impedance ’phones are required and the low-
impedance pattern will not be suitable unless a
tatching transformer is used. Ag thiz is likely
to cost more thano the rest of the installation n-
cluding the set. it will be as well to avoid them.

High-impedance tvpes have an impedance of
20000 to 40005 whereas the low-impedance
t¥pes are usually ol})gy. :

The remaining consideration is weight; often
cheap headphones are very heavy and uncomfort-
able to wear, every endeavour should be made
to obtain "phones as light in weight as possible.

Crystals

All the sets shown in this book have bean de-
signed to work with modern germanium crysials
rather than the older galena crystal

These germanium crystals require no adjust-
ment, which, in itself, removes the main objec-
tion to this class of receiver. Suitable crystuls
are available from the following manufacturers
and on the surplus markei: Mullard, GE.C,
Brimar, Westinghouse and B.T.H., They are of
robust construction, some in glass, others in cera-
mic or plastic, but must not be subjected to hzavy
knocks, otherwise the contact point may become
dislodged.

From the information given, you shomld now
be able to install an excellent aerial and earth
system, and have some idea of how the crystal
set works, so It is time to pass on to the actua)
receiver construction.
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CONSTRUCTION 1

If you examine the following circuits you will
find that cach one is different. In most cases the
differenice lies in the coil design andfor the
method by which the crystal and aerial is tappad
into it. Each of these circnits has its own par-
ticular advantage to suit different conditions and
the ideal circuit in some Jocalities is not neces-
sarily the best in others. It is mof just a matier
of a given circuit giving louder results than an-
other, if it were there would be no point in
showing more than one.

The main problem i3 to obtain adequate
selectivity without reducing the volume level.

A recciver is said to be selective when it tunes
sharply, a set with poor selectivity allows the
stations to spread over the dia! and when used
near a transmitter will receive the local stations
mixed together, which of course is useless.

Consider Fig. 16a, this is a very simple receiver,
with no special attempt to provide any great
amount of selectivity. In areas where signal
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strength 1s not high, or a short serial is used, it
will probably be ideal,

It would have been quite casy lo increase the
sclectivity by providing a tap on the coil for the
acrial as in Fig. 17a, but unfortunately, as the
selectivity is increased overzll volume is likely
to decrease, so that unless you live close enough
to the transmittar to have a large signal avail-
able and therefore need the selectivity, the circuit
of Fig. 16a will be quite satisfactory.

Capacitor C1 is to pravent the aerial damping
the circuit too heavily because this would flatten
the huning unnecessarily., however with small
acrials it may be better to take the aerial direct
to the black tag oo L1. The signals are seiected
or tuned by L1 and €2, X1 is the crystal and C3
the capacitor across the *phones to prevent un-
wanted carrier or R.F. reaching the “phones.

A practical diagram (Fig. 16b) is provided
showing the layout and afl the wining. You will
require nuts and bolts to fix the coil, about 1%,
4BA size will do, the other parts have locking
nuts provided. An old 2-o0z, tobacco tin makes a
very good contziner and keeps the size down.
Note that the metal box 13 connected to earth.
With the exception of AC/DC receivers the meial

Fig. 17a circuit is similar in many respects to
that of Fig. 16a. The difference is purely one
of selectivity, tuning will certainly be sharper, and
even with comparatively inefficient aerials the de-
sign will put up & very good performance. There
i3 10 reason why the construction should not fol-
low the same lines as the previous receiver but, by
enlarging the set a little and using an air spaced
tuning capacitor, the efficiency is improved.
Observe that the colour coding on the coil, an
R.E.P. Dual Ranpge (Blue Box) is differsnt from
that of the Crystal sst coil used on the previous
design. and make sure it is correctly wired in.

Cl is a mica compression capacitor, often re-
ferred to as a * trimmer " and because it is ad-
justable, permits the set to be maiched to aerials
of varving lengths. Construction is curried out
on a square panel of bakelite, perspex or wood,
as shown in Fig. 17b. Perspex being clear like
glass presents a most attractive finish, provided
the szt is peatly wired. It must be drilled slowly.
however, otherwise the generated heat of the dril}
will make the hole wander, and spoil the panel.

Aflter the set has been wired and tested a smalt
wooden container can be made (o house the com-
pleted set.

When carrying out reception tests, a little ex-
periment is well worth while, to get the best oui
of the set. Try removing the germanjum ¢rystal

wortk on any receiver or amplifier is connected
to =arth.

When 51 is open as in the diagram, the set will
tune in long-wave stations, but when closed the
mediom wave-band will be received.

Components List, Fig. 16a
Cl 100pF mica capacitor,
C2 500pF tuning capacitor, solid dielectric,
C3 |000pF mica capacitor,
X1 Germanium crystal,
L1 Crystal Set Coil, RE.P.
51  Single Pole togale switch.
4 Insulated wander-plug sockets and plugs.
1 2-0z. tobacco tin {or similar container}.

Make sure that the wander-plug sockets are of
the msulated type, otherwise the metal case will
join all the sockets together elecirically.

Try to follow the theoretical diagram when
wiring, a little practice will soon enable you ta
wire up a set without a practical diagram, which
is a great advantage because often only the theo-
retical diagram i3 given when circuits are detziled
in the technical press.

Fig 28 on page 34 gives a list of symbols
used on the theoretical diagrams, so that you can
readily identify the components.

_‘-?__L BLACK

FlG. |7 a

from the green tag on L1 and connecting it to
yellow, at the same time removing the lead from
C1 to yellow snd cocnecting it to green. Once
the best arrangement bas been found the wiring

13
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can be left permanently in that position. Note
that two tags on the coil are unused, this is
intentional because on this circuit the extra
winding connected to these tags is not required.
With the switch 51 closed, the coil will cover the
mediom wave-band, and when open, long wave
stations can be received. It is customary to
abbreviate the expression medium wave-band to

Components List, Fig. 17a
Cl 100pF mica trimmer capacitor.
C2 500pF wvariable capacilor (air spaced).
C3  1000nF mica capacitor,
L1 Dual Range Coil R.E.P. (Blue Box).
%1 Single Pele toggle switch.
X1 Germanium Crystal.
4 Terminals or wander-plugs and sockets.
Perspex, bakelite or wood for mounting

M.W. and long wave-band to LW, panel.
TUNING
1
ALFIAL - i _l
IHREARE) =t
(I
L RED
w
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- GREEM Erm |
= THE
= - 2
TELLOW WAVE
CHANGE
FI1G, |17 b

The design shown in Fig. 182 and I8b is more
flexible than either of the preceding sets. That
18, it can be varied to suit local conditions to a
greater extent than the first two sets. This is made
possible by the large number of taps provided
on the coil.

You will notice that in thiz inslance (he coil
is home-constructed on a cardboard former and
is muoch lurger than commercially produced
coils, Coils wound in this maoner are called
solenoids, the turns are wound on side by side;
in this case to a depth of some three inches. The
diameter of the coil is made purposely large so
as to obtzin high efficiency. Modern commercial
coils are invariubly wave-woumd and quite often
are litzendraht which is the German for litz wire.

This wire is made up of a number of strands of
fine copper wire, each strand is enameiled to in-
sulate 11 from the others, the whole is then silk
covered. Litzendraht is more efficient than solid
copper wire, and by using this and wave-winding,
manufaclurers can produce an efficient coil which
s also small. Unfoartunately wave-wound coils

“cannet be produced without a complex winding

machine and home-constructed coils must take
the solenoid form. It would bo possible to use
litzendraht but it is not easy to obtain by the
reel, it is most expensive, and is difficult to bhandle.
This last point is because at termination points,
each strangd must be cleaned of its =namel bofore
a joint is made, and if one strand is broken, its
advantage ovet plain copper wire is lost. How-

14
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a2 TURNS 24 DCC TAPPED EVERY
19 ThANS.

" DETAILS OF COIL,

FIG.184

ever, by using a former of reasonably largs
dimensions an efficient coil can be produced
cheaply using ordinary copper wire.

The wire must be firmly secured at the start
and finish of the windings, Pierce three small
holes about }” apart 47 from the end of the
former. Puass the wire through the frst from the
outside, return it through the second and pass it
back again through the third. Leave some 6 of
wire at the end to make off the connection. It
wil! now be possible to wind the tiurns on tightly
without wire slipping.

Count on ten turns and make a loop 17 long.
The method of preparing toops is shown in Fig.
182, leops or taps should always be made in this
manner, never by baring the wire and soldering
a further length of wire to it. Carry on with the
winding, making off the taps every ten Lurns as
directed until the coil is complete.

Construction is carried out on a wooden base-
board and front panel. Secure the coil io the
base-haard as shown on Fig. 18b, mount the re-
mzining components and proceed with the wiring,

13

When testing out, it will be found that the fur-
ther the aerial is tapped down ths coil towards
the earth end, the preater the selectivity. A posi-
tion should be found which permits separation
of local stations without excessive loss of sensi-
tivity,

The crystal tap is adjusted for best results and
different settings of C1 tried out, when choosing
the best position for the aerisl tap.

Components List, Fig. 18a

Cl 450pF padder.

C2 500pF variable capacitor.

C3 1000pF mica capaciior,

L1 See text and Fig. 18a.

X1 Germanivm Crystal.

2 Crocodile Clips {to connect leads to coil
taps).

4 Wander-plugs and sockets.
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VIEW ON FRONT PANEL

19A most unusual design i3 reproduced in Fig.
a.

It first appeared in America about three years
ago, and it certainly does offer some advantage
over more conventional sets. The tuning circuits
are duplicated and two crystals are used, so the
circuit may be described as a full-wave receiver.
Signals received will certainly be louder than
with simple sets, but care must be taken with the
coil winding, as with the other receivers using
home-made ¢oils, otherwise results will be dis-
appointing. Be very careful to ensvre that all
three windings are in the same direction, this s
very important.

The distance beiween each winding should be
§°. After the coil has been wound it is a good

4

plan to warm it before a fire and paint the wind-
ings with “ Durafix.” Heating the coils makes
the “ Durafix ¥ mn freely. This substance sets
quite hard and there will be no risk of the wind-
ings loosening. A small guantity of enamelled
wire will cover the requirements of this coil, a
2 oz, reel will provide more than sufficient.

Before wiring in the germanium crvstals, e¢x-
amine them carefully, notc that one end is
¢oloured red or in some cases marked with a
positive sign thus +. You will notice, the sign
is the same as the addition symbol wsed in
anthmetic.

it is essential that both the red or positive ends
are connected together, note that this is clearly
marked on Fig. 19b. The receiver canpot work if
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DETAILS OF

COILy

ALL COILS WOUND tHy SAME OMRECTION,

FORMER CAN BE BAKELITE QR WARXED
CARGBCOARD TUBE,

one of the crystals is connected the reverse way
round.

A baseboard and panel form of assembly is
used for this set which locks quite attractive if
housed in a small polished cabinet, Dimensions
are not at all critical but Fig, 19b gives a general
idea of the layout that should be used. To avoid
any unnecessary losses the ceil should be mounted
DN PEISpex,

Obtain two strips of perspex 537 long by 7
wide, drill fixing holes at both ends of each strip.
It is best to clamp the two together when drilling
these holes. Place one strip on the board in posi-
tion, then put the coil and remaining sirip over
the first one and screw down. The coil will be
clamped veatly and dgidly into pesition.

Twin socket bakelite strips are used to carry
the acoelfearth and ’phone conpections, if de-

sired terminals mounted on pieces of bakelite
could be used. These socket strips can be pur-
chased from most shops selling components. I
feet are not provided, drill two holes and screw
into the edge of the base-board. Tag-strips are

‘used to gochor some of the wires from the coil,

and the germanium crystals. These also can be
purchased for a few pence. At least iwo tags are

. necessary on one, and three on the other, though

¥

if the strips have more tags than required it is of
no consequence, C3-Cd, the ganged tunming capa-
citors have trimmers fitted, this should be stipu-
lated when purchasing, and when first operating
the set these small trimming capacitances are set
about half-way. The idea of these trimmers is,
that they compensate for any dillerence between
the self-capacity of the tuning coils. With the
switch §.1 open, that is in the OFF position, tumw
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in a station at the high-frequency end of the
band, that is with the wanes of C3-C4 towards
the disengaged position, Adjust C1 for maximum
voleme, without interference from other stations.
Now adjust the trimmers for loudest headphons
strength. It may be necessary to run over the
adjustments ssveral gimes for best results. Once
they are correctly set, the trimmers require no
further adjustment, The tuning coil covers the
M.W. band. 1500 kc/fs. to 600 kcfs., as the capa-
citor C3-C4 is advanced and the vanes start to
mesh, the frequency to which the receiver iunes
decreases 50 that with the vanes disengaged the
get is tuned to 1500 ke¢fs. approximately and at
full mesh, 600 kcfs, Switch 51 is used as follows,
for stations lower in frequency than B850 kofs it
should be in the ON position with the contact
closed, but for stations higher in frequency, it is
in the OFF position, Ags an exampls both the
London Hoeme Service and London Light Pro-
gramme transmitters on the M.W, band operale
at a higher frequency than 850 kc/s. If any doubt
exists as to the operating frequency of a given

Whenever crystal sets are discussad, construce
tors are apt to think in terms of medinm-wave
reception. When you congider that at least 98%
of publishaed circuits are designed for this band
(sometimes with the long-wave band thrown in as
an afterthought) it is understandable, However,
if you can provide a good cutdoor aerial (aod
an equally good earth) there iz a lot of fun to
be had listening to the short-wave bands. This
receiver is desiguned specially for short-wave re-
Ceplion,

A metal chassis is used for construciion, these
¢an be obtamed ready made in aluminivm from
most good supply houses. 1t can be quite small
and on the original model a 6 x 4 was used.
Fow loss components are usad so ag to oblain
greatest efficiency on the short wave bands. The
coll is a commercial product which plugs into a
4-pin base. Best results were obtained on the
3mcfs to 7mefs band though cooils covering other
bands are available,

Note that the tuning capacitor C1 is smaller
than normally used and has a maximum capaci-
tance of 140pF.

Coil type T06/R covers the 3me/s to Tmcfs
band, but the set iz equally satisfactory on the
M.W. band, and to cover this coil type 7G6P
should be used. This ¢oil has an iron dusicore
which can be adjusted to make the coil cover
the regquired band. The effect of the core is as if
turns were being added or removed from an or-

hoOK OF CRYSTAL

(800x1097x2 gif)

SETS

station, reference should be made fo the Radic
Times which quotes both wave-lengths and fre-
quency. If you know the wave-length in metres,
it is simple to find the frequency, Divide 300,000
by ihe wave-lengih in metres, the dividend equals
the frequency in kilocycles., i.e.. 300,000 +~ 300
metres=1,000 ke/s. Inm the same way, dividing
300,000 by the freguency in kilocycles will pro-
duee the wave-length in metres.
To use the receiver, tune in the signal by C3-
C4, adjust €1 for maximuvm volume without
~allowing stations to overlap.

Components List, Fip, 1%
Cl 300pF solid dielectric variable capacitor.

C2 1000pF mica capacitor.

C3-4  S00pF twin gang variable capacitor.
L1-2-3 See text and Fig, 19a,

X1-2 Germanium Crystal.

2 Tag-strips.

2 Twin socket strips.

51 Single Pole toggle switch.

dinary coil, When dealing with the short waves
it is customary to refer to the frequencies in terms
of mega-cycles (mc/s) rather than kilo-cycles. One
mepa-cycle is equivalent to 1000 kilo-cycles, that
is 1,000.000 cycles.

Layout and wiring can be clearly followed from
Fig. 20b and a theoretical diagram is shown in
Fig. 20a. Care should be taken when arranging
a mounling for the aerial terminal. The best plan
is to cut a 1” hole in the chassis, mount the aerial
termingl on o plece of perspex and serew into
the chassis. This avoids any unnecessary losses
between aerial and chassis. The earth jerminal
is screwed direcily into the chassis.

1

7 n

"llﬂ—“

FIG.%G_H
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Wiring as shown in Fig. 20a is liksly to give
the best results, bui other arrangements are pos-
sible and to get the best out of the set they should
be trhed,

Refer ta Fig. 20a. The =zerial is connected to
pin 3 on L1, C1 1o pin 2 and X1 the crystal to
pin 4. If you have a long aerial try this com-
bination—-Aerizl to pin 4. C1 to pin 2, and the
erystal to pin 3. Conneciions to pin 1 are not
altered, In 2 few cases the following arrange-
ment may prove best. Crystal and C1 to pin 2,
aerial to pin 3, pin 4 left free and again pin 1
is unaltered.

Tuning on the short-wave bands i3 more
critical than on the medium waves so tune very

Fig. 21a-b is yet another design from America
and appeared in Radio Craft some years ago,
designed by Mr. W. ). Spain. The original used
a silicon crystal which precedeg (he development
of the germaniwm. Results are certainly very
good though of course on the model built here,

slowly over the band and remember signal
strength is likely to vary from day to day.

Components List, Fig. 20a

Cl  140pF variable capaciior Eddysione 386,
2 1000pF mica capacitor.
1 Coil holder Eddystons 707.
L1l 3mfe—7m/fc coil Eddystone 706/R.
Engraved tuning dial.
6"x4"x21" chussis.

Twin socket strip (‘pbones).
1 Germanivm Crystal,

1

-1
% Terminals (Aerial-Earth),
x

a germaninm erystal was used. Selectivity can
be adjusted to suit alt conditions and even at short
distances from local stations. Geod volume can
be cbtained without the programmes overlapping,
Home made coils are used and for best results a
75 outdoar serial is desirable,
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Baseboard and panel construction s nsed.
which can cooveniently be housed in a small
wooden cabinet. :

Operation i3 a little more complicated than
some of the other designs, but the results cer-
taioly merit the extra trouble taken. As with
the other reccivers much of the success obtain-
able is due to the coils and these must be care-
fully made otherwise results will be dis-
appointing.

Layout and wiring can be followed quite easily
from Fig. 21b and requires no specizl comment,

First make the coils. L1 is a tapped coil, the
taps should be made in the same way as shown
in Fig. i8b, It consists of %) turns of 22 D.C.C.
{(double cotton covered) copper wire tapped at the
follewing number of turns, S, 10, 15, 25, 30,
40, 30, 60, 70 and B0. The former used has 2
diameter of 2”. 12 is also wound on a 2 dia-
meter former, this coil however is not tapped,
it consists of 110 turns of 38 D.C.C. or enamelled
copper wire. Great care must be taken when
handling this wire, it is quite foe and io the

hands of the inexperienced will easily break,

After wiring has been carried out the set can
be put into operation.

Selectivity is controlled by 82, in position B
tuning is broad but in position A it can be guite
sharp.

When searching for a station switch 52 to B.
Tune the station and switch 82 to A, The fre-
quency range is controlled by the position of the
tap on LI, 2 good plan is to start with the 5 turn
tap on L1.

Compounents List, Fig, 21a

Ct  500pF variable capacitor,
C2 5300pF wvariable capacitor,
C3 1000pF Mica Capacitor.
X1 Germanium Crystal.
L1&L2 See text.
S§1  Single Pole toggle switch.
52  Single Pole Z-way toggle switch,
2 Twin socket strips
(Aerial/Earth and 'Phones).

#:z
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Keep §1 open and Ci for tuning, adjusting the
tap on L1 for best results. Very powerful signals
arg best brought in with St closed. When using
Cl and adjusting the taps on L1, switch 52 is
kept in the A position.

It will be found that C2 acts as a fine control
ot Cl. One division of the tuning dial on Cl is

A very useful receiver for beth medium and
long-wave reception is possible with the circuit of
Fig. 22a-h. A hame-made ceil is used. On the
original a 1}” diameter former was uwsed but in
fact this i3 not very critical and a 11" former
could bz usad. An interesting point is the con-
struction of the long-wave coil section. Solenoid
coils as used for the medium wave-band are not
efficient if the length is too great relative to the
diameter.? Now as the long-wave section has 300
turns, if wound as a solenoid the winding length
would be very preat and a lot of efficiency wouid
be lost. To overcome the difficulty the coil is
pile wound. If the whole cell were to be wound

roughly equal to a movement of 20 divisions on
C2.

MNote that the coils are mount=d at right angles
to one another and that in this instance wood
has been used as far as possible, an aluminium
or other metal chassis is not svitable,

in one pile it would still be inefficient because of
the capacity formed in the winding, but by divi-
ding it into five sections 2 coil of reasonable effi-
ciency results, The same remarks concerning
winding apply to this coil as to all the others in

Components List, Fig. 22a

Cl  AMpF Mica Capacitor.

{2 500pF Wariable Capacitor.
C3 1000 Mica Capacitor.

X1 Germanium Crystal.
LE-2Ses Text.

81  Single Pale Toggle Switch.

. FlG, 224

Il

el

LIl ti2 TURNS OF
30 5WG. DSC. OR
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!

L3 300 TURKS OF
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FiLE.-

CETAILE ©OF LCIL
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FORMER TAN BE BARELITE OR WAXED
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this book, and resaders should not. by this time.
encounter any difficnlties.

The design provides good selectivily with good
sensitivity, and provided the set is not required
to operate within a few miles of a powerful trans.
mitter, no trouble will be encountered from inter-
ference between adjacent stations,

If you Jook at all the other circuits shown in
this book you will find that in esach case the
taning capacitor and tuning coil are in parallel,
thig is by no means essential and the circuit of
Fig. 23a shows a series arrangément that is the
tuning capacifor is between the coil and earth
instead of being wired up aceoss it. This design

A wooden base-board and front panel is best
for this design, and the wiring and layout can be
clearly followed from Fig. 22b. Switch §1 is open
for long-wave reception and closed for the
medium-wave band. -

Coil mounting can be on the same principle as
for the full-wave design Fig. i%9a-b.

also appeared in Radio Ceaft a few years ago.
An interesting peint s that the coil is a con-
version adapted from another type of component.
To make thiz coil you must obtain an old LF.
transformer as nsed in superheterodyne receivers.
You will require one designed to work any-
where between 45G and 470 kcfs. Some of the
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very early ones worked at 11 kcs/ but these are
unsuitable,

The LF, transformer must also be of the type
tuned by an iron dust core atl each end.

Dismantle the transformer, remove the parallel
capacitors and mounting wires so that you are
left with two coil bobbins and their former. Be
very careful when un-soldering the wires from
the suppoerts becansz the coils are usually wound
in litzendraht and must remain intact. Remove
25% (approximately) of the turns from one coil
which we will call the secondary, and completely
remove the iron dust slug from this coil, now
cut the former in half, and mount as in Fig. 23a.
Warm the coils with heat from vour soldering
iren or from a fire and gently slide the coils into
position at the ends of the farmer ag in Fig. 23a.
The wax will set again holding the coils in their
new position.

Note that the wires from the cojls are con-
nected to tags on the mountings. These are pieces
of bakelite, and usually the original end pisces
nsed ca the LF. fransformer can be used.

A word about soldering litzendraht. Do not
attempt to use emery paper. Prepare the end of
wire by removing the outer silk covering and dip
the end in methylated spirita. Ignite with a match

and after about five seconds wipe with a cloth
held between finger and thomb. This will queach
the Aame and will remove all t{races of enamet
from the wire. It #s a good plan to experiment
with the odd length of wire remoeved from the
secondary coil. If the coils prove to be con-
structed of ordinary copper wire, it can of course
be prepared with fne emery ¢loth in the normal
manner.

Components List, Fig, 23a

Cl 500pF variable capacitor.

X1 Germanium Crystal.

L1 See Text.

4 Plugs and scckets or terminala,

Wiring is straight forward as can be seen from
Fig. 23b and requires ne explanation,

Operation is as follows, selaclivity is controlled
by varying the disfance between coils with the
wing nut, and to an extent by the position of the
primary iron dust core. Remember that the aerial
and earth installations are as important with this
set as with any other crystal receiver. No parallel
capacitance appears necessary zcross the ’phones,
the set works quite happily relying on the self-
capacitance of the head-phones.

\/

x4

Lt
s

FRY. SEC.

_— FIG. 23 G
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So as to give a truly varied selection of circnits,
some of the sets have been designed around com-
mercial coils whilst others use coils which must
be home-constructed,

N/
GREEM
— 3 |
b Eren
REL
L.

L?

RAALIVE E:IT_I ?
"’ =  F1G.24a

26

Most enthusiasts like to build their own coils
but when it is a question of something really
small combined with efficiency a commercial coil
is the obvious choice.

Fig. 24a-b uses a tohacco tin or a similar
container just as the design shown in Fig. 16a.

This receiver however 1s a little more selective
and is more suitable than the earlier design, if
you are near a transmitter or have a very long
aerial. Take great care to connect the coil accord-
ing to the colours shown on the diagrams.
Sockets are used for wave-changing. this cheapens

the cost a little and they are just as efficient.

Components List, Fig. 24a

Cl 100pF Mica capaciior.

2 S00pF variable capacitor solid dielectric.
C3  1000pF Mica capacitor.

X1 Germamum crystal,

L1-2 R.E.P. dual range coil. Blue box.

6 Insulated wandar-plug sockets.

5 Wander Plugs.
20z, Tobaceo tin or similar corntainer.
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In certain cases, signals from the local trans-
mitler are toc powerful (o permit a crystal set
with a normal coil to be of much use. I myself
idve in Hertfordshire a few miles from the Lon-
don transmitters, and find a more elaborate cir-
cult 1s necessary, Now in radio circles it is a
well-known fact that the greater the number of
tuned circuits, the preater the overall selectivity.
Look at Fig. 253, you will see that the usual L
and C tuning arrangements have been duplicated.
This type of circuit is known as a Band-Pass
Filter. There are many kinds of such filters, this
particular type is an inductively-coupled {ilter,
aote that znergy from the first half (L.2) is con-

10

veyed to L3 by way of two small inductors L1

27

and L4,

Tuning is quite sharp and the *“feel™ of the
set is quite different from that of single coil de-
signs. A small chassis is ideal for construction.

67x4"x2L" was used on the originazl, though it
could have been smaller.

Fig. 253b gives the layout and wiring,

Take particular notice that L1-2-3 iz mounted
horizontally and at right angles fo L4-5-6, this
is to prevent the coupling from being too “ tight ”
which would ruin the idea of the filter. A pgood
aerial and earth is of course neccessary. It may
be found on test that the selectivity iz too great
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ang that yolume has suffered. This can be in-
geniously overcome by connecting a very small
capacitance between the two Green tags on the
coils, The simplest way is to connect it across

the fixed vane connections on C2-C3. Vulues for

this extra capacitance are a matter for experiment
usually a value between 1OpF and 47pF is suffi-
cient. A small 50pF trisnmer could be used and
adjusted to suit. The idcal setting is to enable
powerful adjacent stations to be rteceived just
short of overlap so that as much volume as pos-
sible iz obtainad,

There is one point to be observed with the
ganged capacifor. It should be of the type fitted
with trimmers though of course, there is no rea-
soit why vou should not fit thern vourself, Thesa
ure to allow for differences between coils to be
balanced out, and consist of a small variable
capacitance across each main section.

2

Fa

When setting up the receiver, first sat each
trimmer at half way and tune in a station near
the high-frequency end of the band (vanes nearly
out) adjust the trinuners for maximum volume.
If extra coupling capacity is added as described,
try adjusting them further,
~ Once properly set up, no further adjustment
is necessary,

Components List, Fig. 25a

CI 100pF Mica capacitor.

C2-3 2 x S00pF varizble capacitor (see text).
C4  1000pF Mica capacitor.

Li-2-3 Dual Range Coil RE.P, (Blue Box).
L4-5-6 Dual Range Coil R.E.P. {Bluc Bax).
X1 Germanium Crystal.

Sla-b 2 pole single throw toggle switch.

4 Terminals or plugs and sockets.
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Anpother band-pass circuit is shown in Fig. 26a.
This time home-made coils are used. This filter
is not inductively coupled but entirely capacitive,
relying on C3. As in the previcus circuit it must
be adusted to give just sufficient * broadness  to
the tuning to provide adequate volume without
station overlap. To avoid vawanted coupling a
screen is mounted between the coils, this is neces-~
sary because due 1o the size of the coils they
would be bound 1o couple quite tightly without
it. Such precaulions were not necessary with the
circuit of Fig. 25a, as the commercial coils ars
much smaller physically and the risk of uoa-
wanted coupling reduced.

The coils for this receiver are for medium wave
reception only, this keeps the size down. Cail
winding procedure has already been fully ex-
plained, and covers all the requirements of these
coils. Base-board and panel construction is used,
and for more zocurate tuning since the ¢oils are
home-made, separate tuning capacitors are re-

11

o
i

e

commended. Fig. 26b gives the layout and prac-
tical wiring.

Components List, Fig, 26a

Ct 100pF Mica capacitor.
C2 500pF variable capacitor.
C3 50pF Mica trimmer.

C4  300pF variabla capacilor.
C5  I1000pF mica capaciior.

L1-2 Sez text.
X1 Germanium Crystal,
4 Terminals or plugs and sockets,

For those who do not wish to bother with these
a ganged capacitor can be used, but tuning may
not be as geod as with separate ones. The screen
mounted between the coils is of aluminium or
copper and should be about I” higher than the
coils and the same Jength as the baseboard depth.

\V/ '
|
<3 i X1
," ] N
— : “IreD )
i 1
[
I
I
I
cz# :
3L : €5 -
1
]
l ]
3 i
]
3
1
i
i
1
4
. FIG. 26a

30



27ng.gif

THE BOY'S 3OOK

OF

(800x1108x2 gif)

CRYSTAL SETS

1
\ 50 TURNS OF 28
KEEFP LEALS SWG ENAMELLED
2 5Y LOMG, CUT COFPPER WIRE.
TO LENGTH ON
CONSTRUCTION
; CENTRE TaP
3
i 1
: | TOP OF COIL
,,-af"'ﬁ SCRAEEN MAOQE
QOF ALUMIN I UM
CR TOPFER &
| 2 TOBE 3" HIGH
RED :
ti 1@ 1 1]
'‘PHONES - E AE
FI1G. 26 b
Fig. 27a-b uses a band-pass filter for Receivers unsing this type of filter arc used to

tuning, and the coils are home-constructed.

With this design a ganged capacitor is quite
suitable as the coils tune guite accurately, It is
essential that the coupling condenser C3 is non-
Inductive, there will be no difficulty in obtaining
a new component of this paltern but it is as well
to avoid old components which may not employ
this form of construction.

the best advantage when situated a short distance
from a powerful transmitter and if selectivity s
not irmportant this particular design is not the
most suilable.

Both medium-waves and long-waves are caterad

" for: consider L1-2.3, this is the first half of the

31

filter.
L1 is the aerial coupling coil, with 51 closed,
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the mediuvm-waves are received. This coil is
inductively coupled io 1.2 and L3. Again with 52
open L2 and L3 combined cover the long-waves
and when 52 iz closed the medium waves are
covered.

Tuning for this half of the flier is by means
of the capacitor Cl, which is one half of the
ganged capacitor. A scresn is erected between
the two sets of coils comprising the filter, and
coupling is effected by C3. an earth return for
the coils is provided by RI.

L4 and L5 operated in & similar manner to
L2 and L3, tuning is by means of C2, the re-
-maining section ¢f the ganged capacitor. You
wil} realise thai the coils must be accurately
wound otherwise tuning will not remain constant
between the two sections over the band.

The ganged capacitor should be [(itted with
trimmer capacitors when purchased so that the
two circuits can be balanced.

You will have noticed that this circuit uses
three sets of switch contacts. A three-pole two-
way wafer switch is the best choice otherwise
either two or even three separate swilches are

nrecessary, All the necessary coll details are given
in the diagrams, the tap on L4 is made in the
same way ag shown for other coils in the manual.
One other component used only on this design,
is the resistor R1, its sire I8 not important be-
cause the current flowing is so small it can be
ignored.

A 4 wait rating is adequate, its precise value
is not critical so that & 20% tolerance component
is quite suitable, _

Resistors are coded by colours and the 1000$
type you require will bear the following sequence.
At one end will be painted three coloured rings,

Components List, Fig. 27a

C1-2 500pF 2 gang, variable capacitor.

C3 0.05mfd. non-inductive paper capacitor,

C4 1000pF mica capacitor.

Ei1 1000 ohm resistor.

X1 Germanium Crystal

51-2-3 3-pole 2-way wafer switch.

LE-2-3 & L4-5 See lext.

4 Terminals (Aerial, Earth and 'Phones).
Sheet copper or aluminium for screen.
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The first one is BROWN which represents 1, the
first figure of the value, the second BLACK, this
indicates the second numeral is nought, and the
third colour is RED which tells us that two fur-
ther ciphers or noughts are added to give the
total value. From this you can see, we have 1
plus 2 nought equalling 10, plus two further
noughts which total 1000, Some earlier {ypes of
resistor were painted differently, the whole body
colour represented the first figure, .one op was
coloured to represent the second figure, and a
painted dot in the cenire gave the number of
ciphers to be added.

There are no other special points regarding
construction except perhaps that if a long aerial
is used, a small 100pF capacitor might be tried
in the aerial lead to prevent damping the first
tuned circuit.

When setting up the receiver, tune to a station
at the high-frequency end of the MW, band and
set the irimmers for loudest volume, no other
gdjustments are necessary.

CONCLUSION

The twelve receivers described are representa
tive of the best crystal set designs available 10-day.
Their construction will provide many hours of
useful enjoyment, and the results will pive lasting
pleasure.

A final word about components, if no actual
maker is specified, any geod clags component can
be used. Switches, fixed and variable capacitors
and crystals, are available from numercus manu-
facturers all of which are invariably of excellent
gquality. Where a particular manufacturer’s pro-
duct is called for, the specification should be
adbered to. The commercial coils specified are
freely available from most supply houses speciai-
ising in components for constructors, but in case
of difficulty write to Bernards (Publishers) Ltd,,
Tha Grampians, Western Gate, London, W.6, who
will, on receipt of a2 S.A.E. be pleased to supply
the address of vour nearest stockist. Coil formers
are not always easy to oblain and in this case
advice should be sought from: Post Radio
Supplies, 395, Queensbridge Road, London, E.A.
who will be pleased to help in any way possible.
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