Here is the complete set all ready to start picking up stations,

Tuning is dene by

sliding the fray inside the matchbox cover. Nothing could be simpler.

get much enjoyment from either
program.

The simplest set you can make
consists of a tuned circuit to pick
out the station you want 'and a
crystal defector which makes the
signal suitable for passing on to
the headphones,

We won’t worry about the theory
right at the moment but this tuned
sircuit we have been talking about
usually consists of a coil'of wire
and a variable tuning capacitor. A
good coil is fairly easy to make but
fhe tuning capacitor is a pretty big
project. A lactory-made one will
cost you about £1.

On the other hand you can buy
a fixed capacitor for about 1/- and
muake up a coil which has a variable
inductance so that you can tune in

" the different stations. Nothing could

be simpler!

The coil for this set is made.up
in two parts, one wound around the
outside of the matchbox and the
other around a former made from
a piece of card which fits snugly
inside the inner tray.

HOW TUNING -WORKS

Depending on the way the wires
are connected and the direction of
the windings this coil, in two parts,
will behave as a large coil or a
small coil. A continuous range of
intermediate steps can be obtained

[ CRYSTAL'

Here is a complete working radio receiver which can be built inside a matchbox. The parts
could easily come from a friendly radio experimenter's scrap stock but, if you have pocket-
money to spare, both crystal and capacitor can be purchased new for a few shillings. Good
‘results are guaranteed and, by following the diagrams, you can put the set together in half

WHY put a set inside a matchbox?
* No particular reason—except,
perhaps, that the parts for the slider
mechanism are made and then, of
course, such a tiny radio that can
be made for next to nothing is a
real novelty. .
To be perfecily fair, we do re-
member having seen designs for
matcéhbox crystal sets in other pub-
lications, notably American, but it
is such a long time since one was
described that few of our younger
. readers will rermnember.

an hour.

There is no point in wasting time

ot preliminaries; we will start right -

in fo give you an abbreviated idea
of how a crystal set works, how it
compares with other sets and then
how to make this particular one.
We hear a lot about valves—1-
valve sets, iwo valve sets, &c., but
the heart of any radio- receiver is
actually the tuned circuit. Without
the {uned circuit all tHe stations

.would be heard- together and if tweo

happened to be of about equal
strength you wouldn’t be able to
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by sliding the inner tray in or out
of the box by different amounts.

So, in order to tune in the stations

vou simply slide the inner tray of -

the box in and out. 'One extreme
nt the range will be found with the
two coils one right inside the other
and you will-go toward, the centre

" of the range’ by pushing the:tiwo

sections of the matchbox apart, per-
haps even uyntil they are separated.

For the other part of the tuning
range turn the iray around end to
end and, without disconnecting the
wires, push the two sections to-
gether. The other extreme end ot
the range is reached with the two
sections of the matchbox fully to-
gether in the opposite direction tc
the first.

Low_frequendy stations are iuned
when the two' coils of wire are
wound and connected so that they
are assisting each other and high
frequencies when the two coils are
opposing. .

THE COILS

" "We have caréfully worked out the

‘number of turns on the eoils 56

that the set tunes over the broad-

ﬁge Fepby-six
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.done.

cagt band and there is no need to
worry about freqguencies, &ec., un-
iess you particularly wish to do so.

We started making the set br

winding a coil around the outside

of the box. The wire used was 3¢
gauge B & S enamel, -the enamel
being to insulate the turns one from
the other.

The gauge isn’t very critical and
if you use a different gauge of wire
the only difference will be that the
tuning range will be slightly dif-
ferent from the original. Some wind-
ing wire is insulated with cotton
rather than enamel but this is quite
in order, too.

We pushed holes $in apart through
the box with a pin to anchor the

‘ends of the wire and another couple

of holes about 1-8in culside the first
ftwo so that the wires could be
twisted around and not come uh-
This outer coil had 39 turns
but if the gauge of wire .is some-
where about right there is' no need
to count the exact number.

It the gauge of wire you use is
greatly smaller or larger than 30
B & S enamel it would be best to
count the number of furns as you

wind them on making the pinholes -

accordingly even though the finished
dimension may be different to ours.

In other words, the number of turns -

END OF TRAY

32 GAUGE INSULATED -
WIRE :

{FOLDED DOWN

- CRYSTAL
DETECTOR

MATCHBOX CRYSTAL SET

FIXED
CAPACITOR .

MATCHBOX
COVER ,

This diagravp shows every connection in the set just as you will make it. It doesn't
make any difference which way around you put the coils, the crystal or the capacitor
or in which direction you make the windings.

The full sized femplate will save yom

the trouble of working out the size of

" the former for. the inside coil. It can

easily bs copied en @ piece of thin
cardboard. i

has a greater effect on the charac-
teristics of the coil than the length.

Affer you have wound the coil,
trim the two wires to a length of
gin and scrape off the enamel insula-
tion lin back from the end of the
wire so that it can make good elec-
trical contact. A knife or a razor

blade can be used for this but a

piece of sandpaper or emery cloth
is better because there is less chance
of nicking the wire and breaking

it. .

The inside coil is wound on a card
former which is folded up from a
piece of flat strip. The drawing
we have made of the former folded
flat is exact size and will save you
working it out for yourself, Heavy
paper would hardly be strong
enough but there are plenty of food
cartons with just the right sort of
material, N

The inside coil has a few more
turns than the outside and the
iength should be about 5-8in. It
¢an be terminated in much the same
way as the outside coil except that

the wires are
brought to the end
of the former
nearest which the
coil is wound. For
other gauges of
wire, the number
Zg ‘turns should be

Trim the wires
off, this time fto
about 2in long,
amd clean off some
of tihe insulation
in the same way as
before.

Put the coil in-
side the iray of the
matchbox so that
the winding is in
the centre and
then try outting
the - box together,
This is just to
make sure ' that
there is room and
that the tray wiil
slide without
pushing the inside
winding out of

shape. If you have -

and covering the wire may preveni
the wire catching on the outside of
the box and thus make. it slide more
easily.

The space at the end of the tray
is to take the two other parts of
the set being the crystal and the
fixed capacitor.

The wires going to the aerial and
earth, the headphones dnd outside
coil are terminated on this same end
of the box. Bach termination can
be effected by means of a pair of
pinholes side by side.

For the details of all the connec=
tions we suggest you follow the dia-
gram sg that there is no possibility

- of making a mistake. So long as the

" MATCHBOX CRYSTAL SET

some cellulose
tape, ‘& couple of
lengths around the
outside of the tray

The schematic circuit diagram for the set.

You don't need to
understand it in order fo wire up your set but it shows how
symbols can be used to simplify maters.
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enamel, cotton or other insulation is
removed and the wires firmly twist=
ed together there is no need to
worry aboul soldering. Similarly,
the wires going to phones and to
aerial and earth can be twisted.
In the early days of crystal sets,
a crystal detector consisted of a
piece of galena and a fine wire called
a cat’s whisker. This fine wire was
adjustable in position and often an
elaborate mechanical device was
used for this purpose. The idea was
to find the most efficient point on
the crystal by experiment.
Unfortunately the old erystal
detector was a somewhat unstable
device and a bump was likely to
upset the adjustment.
Modern crystal detectors are quite
different. - They are small sealed
units which are adjusted when you
buy them and will retain their
adjustment in the face of alinost any
knocks and vibration short of that
required to break the glass.
Modern crystal detectors are given
fype numbers in the same way as
valves but for this set the subtle
. differences between various types
- are not so important and practically
any type will do, A few suitable
types which come to mind are the
GEX33, GEX44, 1N34, OA50, OAS60,
&c. If you buy one new, ask the
dealer for thé cheapest type.

Crystals do have polarity but in
this set it doesn’t matter which way
rcund they are connected.

A new pair of headphones is a
fairly expensive item and not many
young experimenters will want to
buy a pair especially for this set.
Of course, if you feel that you may
use the phoneq for some other pur-
poses then ‘their purchase may be
justified.

On the other hand, there seem
to be dozens of pairs of phones
around  experimenters’ workshops
doing little but collecting dust so
that if you make inguiries of your
friends the chances are that you
will be able to buy or borrow a
pair with htt]e dxﬁlculty

SUITABLE HEADPHONES

In the days when phones were
used a great deal they were usual-
ly described by their resistance.
Common values were 2000 ohms and
4000 ohms, and either would be
guite satisfactory for this crystal
set, " "The main thing is that they
be in good ceondition.

You can make a rough check by
connectihg the'leads of ihe phones
across a single 14 volt torch cell. If
the phones are in order there should
be a sharp click when the connection
is made or broken.

Disposals dealers may be able to
supply you with phones for a few
shillings but it is most likely that
these will be of the low resistance
type and although they will work,
it is not likely that the signals will
be very strong.

The difficulty can be overcome by
using a transformer specially de-
signed to match the low resistance
phones to crystal sets and other high
resistance devices. This takes away
some of the novelty and simplicity
of the little set but is a point to
keep in mind if you are stuck for g
pair of phones.

All the energy ‘to work the head-
phones in the case of this little

Here are the parts for the crystal set before assembly. The inside coil is bound: with

cellulose tape fo. prevent the turns catching while you are“tuning the stations.

Wires

for the capacitor and crystal should be bent approx. as shown.

receiver is collected by the aerial

which works in conjunction with an
earth system. As you might imagine
the amount of energy which is inter-
cepted by a relatively srnall re-
eeiving aerial is not very great and
if you are a long way from the
station the signals may not be strong
enough to be worthwhile,

DISTANCE FROM STATION

As a general rule it is considered
that 15 miles is the maximum dis-
tance you can be separated from a
station and still expect satisfactory
results with a crystal set. Readers
have sometimes written and told us
of cases where good resulis have
been obtained over greater distances
but these are the exception.

In any case, the aerial should be
as long and as high as possible.
If you can find a couple of con-
venient poles or bulidings it can
well be up to 50 feet long. The
wire you use will depend on what is

- available but it need not even be

copper, Any metal wire would work
just as well for all practical pur~
poses,

For a very temporary installation-

you could wuse the same wire as

used to- wind the coil for both the

aerial and earth., The objection is
that is is fairly fine and cannot be

expected to last long in the wind.

Start at the rhost distant support

.and connect the aerial via an in-

sulator. The wusual porcelain in-
sulators are fine but there are plenty
of other materials which can be used
to get the set working. For example,
you could drill a couple of holes
in each end of a Jhakelite strip or
alternatively an- . old ‘toothbrush
handle cut 1n halves may make a
couple of insulstors,

‘earth wire. This. is eamﬁx i the
neg,d

‘The second insulator should be
placed between the near end of
the aerial and the support.. A lead-
in wire will come from the near end
of the aerial down {o lhe set. This
may he the one unbroken wire from
the end of the aerial {o_the set but

.if 'you have fo make a join be sure

to clean and twist the wirgs well
because corrosion may make the
connection poor after a short while.

The enamel insulation on the wire
will not stand much rubbing which
is the reason for using the insulators
at either end. For the same reason
it is desirable to prov;de sgme in-

sulation for the wheére it
comes into the roo preyent it
making electrlcal co ct w1th the

building,
You could use insulg@d wire for
the last few feet Gf : lead=in or
wrap some sort of insuldt@n around
the aerial at the critical %
The set will not work Wi

aerial becaluse it does to
be insulated. A water pige " makes
an excellent earth and the idpa is
to clean away any corrosxon which
may be present and wrdp the fine
wire around it several times to make
sure of a good connection,

If there is no water pipe handy
a length of pipe or metal rod cirlven
into the ground makes an excéllent

- earth.

Don’t get the idea that the little
set does not work well We made a
direct comparison '~ with a very
elaborate ctystal set and also with
a simpler job using the conventional
large diameter coil and variable
capacitors and were agreeably sur-
prised that the performance was by
no means poor as crystal sets go.

(Coutinued on Page 53)
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A TRANSISTOR AMPLIFIER FOR THE CRYSTAL SET

ONE of the main reasons for

: our describing thecrystal set
is that it costs next to nothing
to build. Young chaps going to
school can have all the fun of
a radio of their own, and a very
efficient one too, without mort-
gaging pocket money for months
hence.

However, where money isn’t so
much of a problem, a very effect-
ive amplifier can be made with
a transistor, a battery and-a few
other small parts. It wmay cost
a couple of pounds or so, .but at
the same time you would get the
crystal set plus transistor amplifier
for less than a commercial crystal
set and the results of the combina- -
tion would be very much better.

Stations which can hardly be
heard with the crystal set alone
come up to listening level, when
the amplifier is connected. When
the stations are close together in
frequency, selectivity can be im-
roved by reducing the aerial coup-
ing and the transistor amplifier
can be used to make up for the
loss in level. :

Therefore, with the amplifier you

stand to gain on two counts,
- The physical form of the ampli-:
fier isn’t important: there are no
high impedance circuits to cause
feedback problems with layout, no-
thing gets hot and the battery drain
is so low that it will last for vir-
tually its shelf life, '

OUR MODEL

We show you how it can be fit-

ted inside a matchbox, but, if you
wish to lay the parts out on a piece
of cardboard or in any other way,
this will be quite in order.
_ The transistor used is the 0C71, a
junction type which will work well
on the single cell. As other fran-
sistors it has three connections being
the base, collector and emitter. One
of thé first things you must do,
therefore, is identify these.

We have provided d drawing
looking at the end of the transistor
from which the leads ¢ome showing
just the connections. The key for

A matchbox amplifier for a matchbox crystal set is just the thing, The photograph '
shows how the component parts were fitted into tinplate tray of the same size as the
original match tray. -

A simple crystal receiver built around an ordinary matchbox is des-

cribed elsewhere in this issue. This set inspired a member of our staff

to work out a I-transistor amplifier to make the signals louder. In order
to match the set, the amplifier was also built inside a matchbox.

identifying them is that the emit-
ter and base are close together with
the emitter on the outside and the
collector apart from the others and
on the outside, The collector side
is also identified by a red dot.

We made up a tinplate tray the
same size as the original match-
box tray, and mounted a six-lug
tag strip down the centre. One of
the lugs also supports the strip,
and is soldered to the bottom of
the tray. . ‘

The battery fits snugly in be-
tween the tag strip and the side
of the tray. : :

At the positive end is a piece of
bakelite about 3-16 inches thick and
i inch square, with a hole to take

25

+"'.T“_f.

s
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INPUT 3 05 g 022 b PHONES
1.5V
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SWITCH

MATCHBOX CRYSTAL SET AMPLIFIER

- Three resistors, a capacitor, & batlery and a transistor make up‘the circuit for what
seems to be the simplest amplifier ever published on these pages.
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the positive cap. This positive cap
isn’t high enough to make contact
with the tinplate tray normally, but
by drilling a hole \in _the tinplate
at this point and soldering a nut
on the outside of the tray over the
hole, a bolt can be screwed in with
the fingers and act as a switch.

Most of the room on_ the oppo-
site side of the tag sirip is occu~
pied by a 25 mifd capacitor with
a % inch or so left for the tran-
sisfor, The capacitor is an especi-
ally small type, which has recently
become available and is actuall
smaller than previous units of half
the ratings,

TRANSISTOR {S DELICATE

. Solder the {ransistor in accord=-
ing to the wiring diagram, The
main thing to watch is not to allow
the heat from the soldering iron
to Dbe conducted by the transistor
leads and cause damage to the sen-
sitive interior, As a matter of fact
it is good practice to use a pair
of long nosed pliers as a heat sink
by holding each wire as it is sol-
dered into place. There is no need
to cut the wires short and in any
case you may wish to use the tran~
sistor for another purpose at a later
date.

The three resistors. will have to
be the new 3 watt types to. fit
in" with our original layout, but
of course other types can be used
if you don’'t want the matchbox
{ayout. The same applies to the
other components.

With the simple crystal set, the
headphones must operate with the
minute power received by the aerial
but when you add the transistor
ampilifier it is actually the battery
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MATCHBOX CRYSTAL SET AMPLIFIER
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A

This didgram shows how to place the componenis to fit them into & matchbox. For -
a tryout it would not be necessary to use such a compact layout and mounting the
components temporarily on a piece of stiff cardboard would do just as well.

power which moves the diaphragm.
The power from the aerial controls
the collector current of the tran-
sistors and it is this current which
works the phones.

For this reason the characteristics
of the phones are net so critical
and although high impedance- types
‘will give the best results, many
low impedance types will work quite
well. Even the ex-disposals’ 45 ohm

phones will give some results al-

though the strength is very much
lower than wtih more suitable types.

Incidentally, the measured no-
signal current drain of the transistor
amplifier is 0.4 mA at 1.5 volts,
making the power input to the tran-
sistor only 0.6 milliwatts. Even .if
you happened to go off to. sleep
with the headphones on, it wouldn’t
matter very much. When the bat-
tery. is finally exhausted—or deteri-
crates due to old age—it can be
replaced for a shilling or so.

There may be a considerable re-
serve of gain with the {ransistor
amplifier and if you live close 1o
a station it may even be that the
signals are too loud for comfortable
listening. The strepgth can be re-
duced by detuning and this won’t
make the signal as obviously dis-
torled as may happen with a selec-
tive superhet.

On the other hand, you can trade
volume for selectivily by wiring a
capacitor in series with the aerial.

The smaller its value the beiter will -

be the selectivity and the less the
volume. For a start you could fry
about 100 pF but if you have a very
long aerial, 50 p¥ or even less may
be necessary fo -give the desired
results. ‘

If you can find an old tuning
capacitor, the selectivity can bhe
made continuously variable. Most

of these capacitors can be varied .

between about 10 pF and 300 pF
or even more, so that you can have
quite a range.
to the moving plates and the aerial
terminal of the receiver to the fixed
plate. .

-With the plates fully enmeshed,
the ' selectivity and volume should
be little different to the condition
when the aerial is connected direct-
ly. However, when the station is
tuned in you can decrease the gerial

Connect the aerial

coupling by means of the capacitor
* until the selectivity is as good as
required. The coupling adjustment
will have some small effect on the
tuning. S

The addition of the-transistor am-
plifier and the-variable aerial coup-
ling arrangemeni get away form the
oiginal idea of a very simple cry-
stal set but they are interesting
things you c¢an try. They apply
equally well to any more advanced
crystals sets or even small valve
sets you may try later on.

The transistor amplifier can also
be used with a small valve set by
connecting the input leads to. the
phone terminals. However, the

power output is quite small and you

may find that it is not able to sup-
ply as much volume as the valve
on the louder stations. We men-
tion this latter application only in
passing because the crystal set is
the amplifier’s main application,

MATCHBOX CRYSTAL SET

{(Continued from page 49)

In one location in Sydney it was
possible to tune the eight local
stations, all except about two at
good listening level. At another sub-
urban location with an aerial only
30 feet long, four of the local stations
were received at good strength and
separated cleanly while there were
traces of some of the others.

When you have identified the
stations, their positions can be
marked on the side of the tfray so
that you ecan tune to them accurately
and quickly when required.

If the set is built according to
the data we have given, you will
find it to be quite selective. How-
ever, if you happen to live close to
two very strong stations which are
close in frequency you may find
that it is not possible to hear one
without the other.

-The selectivity can be improved
by connecting the aerial to the set
via a small capacitor. The smaller
the value, the better the selectivity
but at the same time the volume will
drop. We suggest wou try 50 pF
or 100 pF for a start. The longer
the aerial the smaller the capacitor
-can be without reducing the volume
teo much.
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Type TO-284
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[
Turnover
car-
tridges f o r
standard and
lon g play.
Available in
alt ernative
response char-
acteristics
models OV, P,
T, TS.

NICHOLSONS LTD.

BARRACK ST., PERTH
and leading wholesalers.

pickup

ALWAYS RELY ON RD.S.

R

Suppliers of Tecnico Tape
Deck and 5/10 Mullard
Amplifier Parts.

S We can supply all Radio and Elec-
frical Components and are agents
for the famous Hotpoint Radio Sets.

Distribufors of Test Equipment, Yalve and

Circuit Testers, Multimeters, etc.

A Complete Mail Order Service for the

Countryman. Call, write or phone to:—
The independent Wholesaler

RADIO DESPATCH SERVICE
Radio and Electrical Distributors,
GROUND FLOOR, WEMBLEY HOUSE,
84] GEORGE ST., SYDNEY.

Phone MAIB76. Open Saturday Mornings.

ELEKTRO-PENCIL

+ ! 4

I3

. Y \‘
NOW IN AUSTRALIA
A reliable Neon lamp voltage tester
combined with an elegant propelling
pencil. Indispensable for Electricians,

Radio technicians, Hobbyists and
Motorists. Testing of ignition system
and many other applications are ex-
plained in leaflet.

PRICE 18/-, incl. registered post.
Directly .from producer. Money-back
guarantee.

WER A W N N G RS O R D R R RS B R SR D e

ELECTRONIC NOVELTIES,
BOX 12 MILSONS POINT, SYDNEY.

I enclose 18/~ for one Elecira Pen
and leaflet. . :

Name

Address

MAKE POUNDS A WEEK

In spare time or. start full time busi-
ness. Many making. £20, £30 and £40
a week. Write for details of Guaran-
teed Money-Making Plans. J, G’Rourke
Director Profitable Enterprises (reg.).
Dept. RH Box 5070, G.P.0., Sydney.
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