No

. 96

CRYSTAL SET
CONSTRUCTION

LI SN

SIMPLE INSTRUCTIONS FOR MAKING
NINE CRYSTAL SETS

' by B. B. BABANI

There is to-day a marked revival of interest in cryston
receivers, and this book has been specially prepared to introduce
the home consiructor to the design and building of the various types.
The text Is simple and free from technicalities, so that even the
young reader may confidently embark on the construction of any of
the receivers shown.
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1. Aerials.

One of the essentials for satisfactory reception with crystal sets is an efficient
aerial. Four different types are suggested and are shown in Fig. 2.

There are several important points to be noted when erecting an aerial for
a crystal sei.

{I} See that it is suspended as high as possible and is not screened by tall
buildings, obstructions, etc.

(2) The aerial itself and the lead-in from the aerial must be adequately
insulated. Be sure that the porcefain or plastic insulators do not permit the
aerial or lead-in to touch the building, tree, or post from which they are
suspended, The lead-in shouid be brought into the house through an insulated
rod.

(3) It is exceedingly important to use insulated copper wire, either single
or multi-stranded, for both the aerial and the lead-in,

2, Earths.

An adequate and efficient earth contributes to the good performance of any
well-designed crystal set and Fig. 3 shows the best method of obtaining as
efficient earth where there is a garden or paich of ground available at a shon
distance from the receiver,

Obtain & 3-ft. length of §-in. galvanised iron pipe and at one end drill a
hole right throngh. Insert a bolt with spring washer and locking nut in the hole.
Connect the earth lead-in wire to the bolt; the other end of the lead-in to the
carth connection on the receiver. Leave both ends of the pipe open. TInsert
the end opposite the bolt into the ground vertically until only 3-in. are showing

above the surface of the surrounding earth.

It is important to see that the surrounding ground is kept damp, if necessary
by occasionally pouring a pint or two of water down the open projecting end
of the pipe.

Ready-made copper earthing rods with a pointed end for easy hammenng
into the carth are sometimes obtainable from radio dealers.

Should a garden not be available, an alternative earth is a cold water pipe
coming from a rising main. Simply file very lightly the pipe at the back of the
tap and wind the copper wire earth lead-in round the filed part and cover the
joint with insulating tape.

In no circumstances should a gas pipe be used for an earth.

3. Crystal Detectors.

Most radio dealers can supply very efficient permanent or semi-permanent
crysial detectors of proprietary makes. However, there are alwayg gvailahla
quite 2 number’of ex-Government surplus units which are called crystal valves
and, though these were originally designed for a very different use in service
equipment, they are easily adaptable and will give extremely efficient results
when used in circuits designed for them. To enable the constructor to purchase
suitable types for this purpose—and they cost very little—the following list
gives the Government reference numbers.

CV 101, CV 102, CV 103, CV 11, CV 112, CV 113, CV 226, CV 241, CV 246,
CV 247, CV 253, CV 281, CV 351, CV 361, CV 364, CV 367, CV 727, CV 749,
and CV 1785,

One of the satisfactory proprietary makes of this class of crystal detector
is the BTH CS57A, which, incidentally, is the commercial equivalent of the CV 253,

For all these Government types, one connection should be made to each

end by arranging a holder to fix them into or by carefully soldering the appropriate
conpecting wires to each end.
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4, Coils.

Tn Fig. 3 two methods are shown of fixing the coil to the chassrs However,
the ingenious constructor may evolve ancther arrangement,

The important thing to remember is that the ¢oil should be fixed so that it
is completely insulated from the metal chassis that may be used,

It is also important to remember that if a metal chassis is used, one must
see that all components and wiring, with the exception of earth connections,
are adeguately insulated from this chassis so as to make sure that no short
circuits take place. It is recommended that ali crvstal sets should be buil
on a panel, and that both panel and chassis should be of bakelite, paxolin or
perspex, as these three materiafs are efficient insulators in themselves.

5. The Beginners’ Crystal Receiver.

The popularity of the crystal receiver among beginners is undoubtedly due
to the very modest outlay necessary, and the ease with which such receivers
may be built. It is not always appreciated that, to obtain worth while results,
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far more care in avoiding losses is necessary than with a three or four valve
receiver. One reason for this is the fact that the crystal receiver can offer no
help by way of amplification and it is therefore dependent on an efficient aerial/
earth system, low loss design within the receiver itself, and the use of sensitive
headphones. The experience gained is well worth the time expended since,
when more ambitious receivers are attempted, the constructor will remember
the benefits gained by efficient construction and installation with the result thal
each receiver attempted will be an instrument capable of giving a first class
performance.

Losses within the receiver itself may be considerably reduced by efficient
coil design. Unfortunately, selectivity is a factor which must not be overlooked;
it is this factor which governs the sharpness of the tuning and permits the separa-
tion of adjacent powerful stations, The greater the selectivity, the greater the
ease with which signals may be separated; but at maximum selectivity the
received signais are at minimum strength. In Fig. 4, the coil is tapped at four
points, which enables the best point between selectivity and sensitivity to be
chosen. The nearer the aerial tap to the carth end of the coil, the greater the
selectivity. The pre-set condenser CI also aids selectivity; at minimum capacity
the selectivity is high, and vice versa.

Used in conjunction with the coil taps, the constructor should have no
difficulty in selecting a condenser setting and tapping point which permit the
weception of strong signals and at the same time effect the required separation
of powerfui stations.

The coil is constructed on a former 3-in. diameter x 2-in,, and congsists
of 5C turns 36 S.W.5. enamelled wire close wound and tapped at every tenth
turn, These taps are brought out in the form of loops twisted firmly so that
there is no actual break in the winding continuity, After completion the
winding may be painted with Durafix to prevent any movement, and the taps
and two free ends cleaned with emery cloth to remove the enamel. The layout
and wiring is shown in Fig. 4. The headphones should have a resistance of
some 4,000 chms or more and should be of reputable manufacture. Any of
% perials previously described are suitable for use with this receiver.

C2 00035 variable condenser. 2 0z. 30 8.W.G. enamelled copper
. 1 0002 pre-set condenser. ' wire,
€3 .001 mica condenser. -1 Cou tormer 3-in. dia, x 2-in.
1 Crystal detector, semi-permanent 1 Ebonite or Bakelite panel 6-in. x
paitern. S-in, x $-in.

4 terminals, connecting wire, etc.

w. Frame Aerial Receiver for Local Station use
on Medium wave bands.

This 1eceiver was specially designed for constructors who are within
$ to 10 miles of a powerful station and who have no facilities for constructing
a good outdoor aerial.

The frame itself consists of two #-in. x #-in. square section wooden rods
cach 36-in. in length. These are placed together at their centre line to form a
cross; they are fastened by a nut and bolt and these in turn pass through an
upright piece of wood $-in. x 1-in. section 2-ft, in length. This upright support
is then screwed into a baseboard 8-in. x 8-in. x l-in. thick. At each of the
arms of the 36-in, ¢ross a 4-in. strip of }-in. square section wood is placed.
Reference to Fig. 5B will give the details of the construction of this aerial
quite clearly.

It will be noted that approximately 85-ft. of 20 S.W.G. double cotton-
sorvercd vire are reguired for the induntance to cover the medium wave broadcast
band, The wire should be wound around the four crossbars, thereby creating
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