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SEE AND MAKE

INTRODUCTION

The crystal set is about the simplest type-of radsio receiver yoy
can make. It needs only a‘few componems—and will work
even without a battery! its name comes from the early days ot
radio. when receivers used a Quanz crysta) as a detector’, the
connection to which was made by a ‘cat’s whisker_ In modern
crystal sets the crystal and cat’s whisker have been replaced
a more efficient component called a diode or, strictly speaking
a crystal diode, so that the name “crystal set’ still applies. Diodes
are not unjque 10 crysial sets, They are used in all ypes of
modem radios.

There are sevetal ways of arranging the components in order
to make a crystal set work—and many more jf you want 10
improve on the performance offered by a basic, batteryless crys.-
1al set. This, in fact, is part of the great attraction of crysial sets.
They are cheap and easy to make, and there are 3 number of
modifications you can try, once the set is constructed, to see
if you can improve the jperformance, These are- described in the
various ci s, but you yndersiand-more about this ‘expen-
mental’ side it you study pages .26 and 27 which explain how
crystal sets work

In order to make the building of ¢rystal sets easy, each circuii
is illustrated with:

1. step-by-step diagrams showing the order in which the

components should be connected inio the clrcuit

2. a plan showing where all the components go and how

they are connected.
In both cases, the components, right thiough to the complete
layout, are shown piciorially, i.e. what they acually look like.
Most books on making radios give circuit diagrams instead of
layout plans, and use symbols for components instead of
‘pictures’ To make it easier to follow, this book adopts ‘pictures’
throughout, both for assembling circuits and for checking over
circuits. In other words, you need absolutely no previous know-
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MODERN CRYSTAL SETS

ledge of radio at all 1o make any of the sets described-—-and get
them working properly.

Before you start building: however, you need to study pages
4 and 5, which describe components: what they [ook hke, how
they have different values, and so on. The main components
are the diode, capacitors, and resistors—plus a transistor when
you go on to build other more elaborate crystal sets.

A transistor adds that ‘something extra’ that no basic crystal
set can offer. Whilst ordinary crystal sets can pick up and ‘detect’
radio signals, these are inevitably very weak signals which can
be difficult to hear properly. The addition of a single transistor
can boost the strength of the listening signal received by up
1o a hundred times or more, as well as bringing in more stations
100 weak to be heard before. All this can be achieved for &
modest additional cost.

In developing the transistorised érystal set, it is shown first
how a transistor can be used in piace of a diode, giving about
the same performance as a ‘basic’ crystal set. Then, by the addi-
tion of a few more components and a battery, we find out how
a transistor can be used to work as an amplitier-—both with and
without the diode. Build the two different cifcuits and compare
their performance |

in order to work as an amplifier a transistor needs power,
which is supplied by a battery. Here again we have another great
advantage of transistors. They require only low volitage batteries

and draw quite low currents, making possible the use of smali,
inexpensive batteries that will last a fong tme. You can use any-
thing from a single 1-5-volt penicell up to a PP3 (9v) transistor
radio battery, depending on the type of transistor employed.

All circuits are shown laid out and assembled on a simple
circuit board, cut from Paxolin sheet. The size of board shown
is much larger than it need be. This is done to avoid crowding
components together, which makes it much easier 10 solder
tampohents in place,check connections, and generally experi-
ment'with additional components, etc. Once you have got fami-
liar wijth the technique of construgting simple crystal sets you

can, if you wish, build the same circujts‘on a much smaller panel.
In fact.if you use a much smaller aeria! coil (e.g. wound on a
%" diameter ferrite rod cut t0 the same length as the paper
sleeve—see pages 8 and 9), you could build any of these-cifcuits
on a panel small enough to fitf inside a matchbox!

Finally, remember that with all crystal sets the listening results
obtained depend very much on where you live, and not just on
assembling the circuits correctly. Some areas are particularly
poor as regards radio reception. Others are very good. But even
in poor listening areas you should be able to pick up at least
one station at listening strength, provided you have a good aerial.
There are ways of improving aerial efficiency, too (see page 28).
In areas where radio reception is normally good, you may be
able to get good results without using any external aerial or earth
connections at all, thereby making your crysial set completely
portable.

This brings out one more imporntant point. Crystal sets form
an ideal medium for expenment. Once you have made severa)
and got them working satisfactorily you can go on to try your
own ideas on what might make an even bettei set!




1. TUNING COILS consist of fine -enamelled
wire wound many times round a FERRITE
ROD or FERRITE SLAB. You can buy these
ready-made, or wind tuning colls yourself (see
pages 8 and 9).
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2, In order to adjust your completed set 1o 3. CAPACITORS come in varous values—
tuneinto different stations, a small VARIABLE and different shapes and sizes. The

CAPACITOR or TRIMMING CAPACITOR is simple radlo circuits need one or mare capaci
another essential component. This you must tors. Whenbuying, simply ask ot the value(s)
buy required.

ABOUT COMPONENTS

You will need to be able to identify the various types of com.
ponents used in radio circuits, and make sure that you are using
the right values of these components. This is not ditficult if you
ask for (or mail order) exactly the valiues you require. These are
glven on the componenits list of the various circuits described

To avoid possible confusion at first, keep resistors and capact-
tors in separate envelopes. The other components you can easily
identify by their shape or size. Handle all components caretuity
especially transistors.
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4 A DIODE is a'tiny cylindrical-shaped com-
ponent with a glass body, usually with
rounded ends. A thin wire emerges from each
end (1be connecting leads). One end of the
diode is matked + .or coloured red

RESISTOR COLOUR CODE

Marked on the body of a resistor you
will usually find four coloured rings, start-
ing closer 1o one-end than the other. The
first colour (nearest the end) gives the
first value of the resistance; the second
colour the secondivalue of the resistance,,
and the third -golour the number of Ois to
add after the first two figures. The fourth
colour gives the tolerance, and you can
ignore this for crystal sets.

I Al
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rist be
high
impedance
type

5. For listening-in. you can use HEAD-
PHONES or a DEAF-AID EARPIECE. Which-
ever you chaose, it must be of the high impe-
dance 1ype. Transistor-sat earpieces may not
work on crystal sets.

First fig

Toleérance
Second figure

Example ; Nurnber of Q' s

First colour Brown=1
Second colour Bluest, making 16
Third* golaur Orange=3, making 16,000

This would'indicato-a resistor value.of 16,000,0hms,
or 18 kilohms.

Don4 ‘worry it you find this confusing at first,
Colout codes as well.as resistor values are given in
the '‘edmpononts list:

- Ll % V4

6. RESISTORS are another important coms-
ponent, They are usually cylindricai in shape
with connecting leads emerging from each
ond. Resistor values are marked by coloured
rings.

Here are the values of the various
colours —
Black—0: Brown—1, Red—2; Orange—
3: Yellow—4; Green—5; Blue—6,; Vio-
fet—7. Grey—8; White—9.

If you arerinterested in tolerance values
(fourth colour band), these are.

Gold—5%; Red—2%:

Sitver--10%;
Brown—1 %.
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1. Mark out a rectangle 110mm by 56mm 2. Lay the Paxolin panel under the full size 3. Use a centre punch to make a small indent
wide on a sheet of Paxolin and cut out care- drawing below. Inser] a piece of carbon paper ar each marked hole position by tapping the

fully with a hacksaw. Smooth the edges with between the page and the 1op of the panel and

end of the punch lightly with a hammer, There
sandpaper, or a file

mark the centres of the holes in pencll. are ten hole positions to mark in all,

THE BASEBOARD

Modern radio. sets are assembled on a flat board of in-
sulating material, such as Paxolin You can buy Paxolin
sheet in various sizes and thicknesses. A 30cm (127)
square will be enough to make all the circuits described
in this book, Ask for 1-6 mm (") thick Paxolin as this
will be easies: to drill.

The drawing on the left shows the panel used for making
nearly all the sets described in the following pages actual
size, with all hole positions in their correct position.

Brass screws form terminal points or connecting points

* ¢ 0 o




MODERN CRYSTAL SET!

4 Use a 3mm drill 10 drill holes A, 8, C, D, 5. Fit 6BA brass machine screws into holes 6. Cuta 100 mm (4°) length of-tsned ¢

!
’ E and F. Use the same drill 1o drifl holes X and A, B. X and Y with all the heads on the under- wire, ¥~ diameter, and solder into position
4 Y. Then change 10 a 4° dritl to drill holes G side of the panel. Fit a 6BA nut to each screw between the 10p of screw X and screw Y. This
and H. and tighten to secure ihe screw in place makes a ‘common’ connecling fine or bus b
for joining, up components in the circuit. In the stages shown
h above (and in the photograph on the right) only two separate
' connecting points are shown, A and B, plus a common connect-
] ing line between X and Y. Holes C. D, € and F are not fitted
B with screws at this stage, as the fivst circuits described do. not
require these additional connecting points.
9 The smaller holes G and H are to secure the aerial wire to
t/ the panel and: are hot fitted with screws.
All joints made to connect components to terminal points in
L the circut must be soldered for best results.
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3. Build up addittonal layers of gumstrip
wrapping, using a piece at a lime, 10 make a
smooth paper sleeve <around the rod
Additional layers should be gum side down

It is quite a simple matter to make your own aerial coils or

Ferrite rods, either 1" or 2" diameter.
38 s.w.g. enamelled wire {usually sold in spools of 1 qunce

Some gumstrip, i.e. of the kind used for sealing parcels
Quick drying adhesive, such as balsa cement or clear house

If you follow the step-by-step directions you will have no
trouble making an efficient ferrite rod aerial.

.
1 Two standard diameter sizes of Ferrite rod 2. Cut several lengths of gumstrip (gummed
are shown. You can use either for making a paper) about 35 mm (14") long. Moisten one
ferrite rod aerial, Cut 10 length with a hacksaw, strip and wind round the rod, gum side out-
or mark with a sharp file and break off. wards to make a neat wrapping.
FERRITE ROD AERIALS
ferrite rod aerials.
The materials you require are -
or more).
hold adhesive.
8
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4. Secure the end of the 38s.w.g. wire with 5. Yake a loop-0f wire out sideways at this 6. Secure the 'finish” end of the winding and
a dab of adhesive, leaving about 3" free. Then point and twist together as shown. Now con- cut off the wire leaving a free length of abotn
carefully wind 20 turns on to the paper sieeve, tinue winding on another 40 turns of wire to 3. The coil now has thiee connecting
each turn tight up against the one. before . make B0 turns in all in the complete coil points —
1 (the stan): 2 (the loop or “tap” point}: and
3 (the end)

The gumstrip steeve on which the actuat coil is wound should
not be too thick. Just add enough fayers to make it quite rigid
so that it is not crushed by the winding. The paper sleeve must
also be free to slide up and down the ferrite rod, so when you
have completed the layers, slide the paper tube off the rod and
set it aside until dry. Then there is no chance of it becoming
accidentally stuck to the rod.

The turns of wire should be wound on close together; each
turn touching the one before it—so try to make as neat a job
of the winding as you can. Be sure that the ‘start’ and ‘finish’
ends of the winding are properly secured—otherwise the coil
will tend to unwind and become. loose.

™\ /
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SOLDERING

i . Making
=t must be soldered for best results
e e e magie i?l ::f: l::'?: Ilhce:mclo“::soct ‘equipmem (an electric soldering iron and
joints is quite simple. us i
zz:g:rﬁ::;" an: T J8 P ht::s;orzles'lgt g'godofglgﬁ::g. (mains) electric iron should
i : n i a =3 . } ) .

= a“'“!(ehc:mbt::‘iu?s::' ?:d :.u Solder shiould be of the multi-core type—;’l Looks like
behus?ze :’blout vy” thick, You do not require soldering flux (cored solder comaiv’ws‘a 11 ’e‘n’e!c:s
"> \rl"ux invit). And never ry 10 use an agid-type flux to resmake a soldered joint which has

o -
ns:a?taken propedly. This will.only cause corrosion
ic rules-of good soldering are —

.zm;t?:?or’\uni:suﬁe hot Allow ampie time for the iron to heat up .after switching on The
won temperature 1s correct when solder offered up 10 the tip melts at once
b, The up of the iron must be tinned' (Le. covered with a co_aung ot. §older). and clean pf
he tip 1s dirty, wipe clean with a cloth when the wron is hot (i.e. the “inning’ on the up is
molien). :
€. The parts to be joined are clean Terminal tags, component leads and the brass screw termi-
nals on the circyi} board should be rubbed gently with fine emery paper until thes look bright
ciean’. Afer cleaning, do not touch with the fingers.

The stages.in“the making of soidered foints ire +—
4 Allow the iron 10 come up to full hear {as a above).
b. Hold the parts 10 be joined together, touching each other
¢, Place the iron against this joint so that both sint surtaces are heated up. Use pliers to hold
leads in place
d. After about 3 seconds, touch the Joint with solder. Solder should run freely over the joint.
Remove the iron at once.
e. Hold the joim together until the solder has solidified
It yau-are doing it correctly, a good joint should be completed in less than 5 seconds. If
not. then the won s not hot enough 10 stari with, or there is another fault, such as-—
4. Solder does not run evenly over the joint—because one or both joint surfaces are dinty or
greasy
b. Solder rolls lqo a ball and falls otf the joint—iron Up Or joint surfaces greasy or dirty
ﬁ:; :Sr?::e;ns;ﬂ;hfd melt and when solidified has a dul speckled’ appearance—joint surfaces
Remember—never overhear Joints {i.e, hold the iron.in place for 100 long) as excess heat
conducted away through leads can damage components. In the case of transistors, always

leave the leads tairty long (at least 25 mm) - i :
. m); and hold:ihe lead with pliers. This witl heip prevent
heat nsing up_the lead ang possibly damaging the transistor, Ll

The 100ls you need Electre soldenng wron, cored
solder, cutting pliers and & modeling knife

£. Cuvoll surplus length ot component leads once
the sojder joint has sel.




2. “Tinning’ the tip of the iron. When the iron is hot
enough Yot use the solder will melt freefy when
touched on the up

6. If component leads are not ‘bright clean®, a poor
solder joint is dikely Clean leads H necessary by
scraping carefully with a modelling knite. the cleaned
component lead can then be "tinned’ with the tip of
the iron

MOQERN CRYSTAL SETS

3: Tinning® the 6BA terminal screws. Hold iron
against 1op of screw. When heated up sufficiently,
touch the screw with solder. Tin each screw in this
way

7. With:a lead tinned in this way (6), the joint can
be completed by holding the teadin piace and apply-
ing the fron under the joint until the solder melts,
Always hold a componant. In plac? until ihe joint
has set. properly [ie. has solidified

11

4. Technique Tor soldering ‘bus bar’ and component
leads in place. Hold iron in place 1o heat yp joint
then touch with solder, which should-melt and run
freely to complete joint.

8. When soldenng transistors it is a good idea o
gnp the lead being soldered with flat-nose pliers. This
will prevent excess heat:being conducted up the lead
10 the body of'the transistor, which couid be damag-

ing
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Tuning capacitor

1 Position the paper sleeve about 25 mm (1) 2. Lay the tuningscapacitor in position. Then
in from one end of the femte rod and glue either glue down, or drill two matching holes
down on to the Paxalin panet in line with the to mount on to the panel with small (8BA or
edge (check position with diagram below). 10BA) brass machine screws and nuts.

Phones connact
acrocs hore

O

Copacitor

3. Connect the aerial coil as shown-—£nd 1o
the top terminal on the tuning capacitor: Tap
to terminal A; Start 10 bus bar terminal X
Solder a short length of wirte -between X and
bottom terminai of tuning capacitor.

COMPLETE CRYSTAL SET

The (full size) diagram on the left shows the fully
assembled crystal set, You have already cut out the Paxolin
panel to size and fitted it with terminal bolts and a ‘bus

bar’. The other components.you need 1o complete the st
are;—

500.pF miniature tuning capacitor or equivalent value in
a trimming capacitor

Germanium crystal diode—almost any type will do, but for

best results specify an 0AS0, AA1 13, AA118 or equi-

JL‘cg).cJtor. - '

ini d wite for deriai:and earth connectio
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4. The diode is connecied next. Cut the leads 5. The capacitor is connected between termi- 6. The aerial wige is thieaded through holes

10 about 25 mm (1°) long. Soider one lead nal B and the bus bar. Clean the leads before G'and H, as shown. Bare the end and solder
] 1o terminal A and the other lead to terminal soldering to make sure of a good joint, A/ con~ to'one terminal on.the tuning,capacitor. Solder

B. It does not matteg which way round the red nections must be soldered. another length of wire 10 the bus bar. for an
i end is earth lead

Having completed assembly of the tuning capacitor. diode
and capacitor. check over ail the connections carefully, Use the
lull size plan opppsite as a guide. If any*connection is ‘wrongly

\ made, or there is a "dry’ saldered joint, the set’ will nét work.

) To complete the set in readiness for listening in, all you have
to dois connect phones {or a deaf-aid earpiece) between termi-
nal B and one end of the bus bar. No batiery is needed.

To work properly your crystal set must have a good, aerial

and also an efficient earth connection, so study page 14 care-
fully

13




THE AERIAL

For the aerial you need a fong length of thiq insulated wire—
the longer the better—taken up as high as possible, Fgr examp!e,
i you are Tistening-in" downstairs, take the aenal wire upstairs
in as near a vertical position as possible. You can jom this wire
10 the aerial wire on the chassis by baring the ends of the two
wires and twisting together. This makes it easy to detach the
set from the long aerial wire when you want (o putl it away

GETTING YOUR SET WORKING ...

SEE AND MAKE

THE EARTH

About the best ‘earth’ connection you can find in a hoyse
1S @ cold water pipe—but it must be a metal pipe. Scrape the
surface of the pipe clean and 1ape to it a length of bare wire
(or insulated wire with a bared end). Better sl use a jubilee
clip to make this connection, as you must have good contact
between the ‘&arth® point and the connecting wire.

The earth wire is then connected to the earth lead on the set
(i.e. the wire soldered 10 the bus ‘bar). Make this a good con-
nection as well.

o —
2 // r‘ \\ 3
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o ‘;\ \\ ]
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Put on the headphones and find out +f you

canune into a station by adjusting the'tuning
r.agw:iao-. It the capacitor does not have a
spindle. use a sharpened dowe{ or plastic knit.
Ung needie rather than 3 metal screwdrniver 10
4diust the screw in the Cenue of the capacitor,

Tey shiding the ferrite rod backwards and
forwards through the paper sleeve. When you
have found a position which gives you the
most stayons audible (even very weakly}, glue
the rod’in this position with a few dabs of balsa

cement

Your femrite rod aeria! its directional ! you
sfart-with the set in.position+?, (wrning through
45 degrees (2) or 90 degrees {3) can make
a lot of difference 10 the number of stations
heard, and ihe sirength of the signal heard,



MODERN CRYSTAL SETS

STATIONS YOU MIGHT HEAR

If youlive in an area.where there are strong local radio signals,
you shouid -easlly ba able to pick these up with a crystal set.
Under favourable conditions you. should also be able to hear
quite.distant stations—very weakly perhaps, but strong enough
10'be able to identity them (e.g. Radio Luxemburg or Hilversum)

Try 10 find and idenlify Radio 4, Sei the tuning capacitor to
its mid position {which: will make Radio 4 disappeat). Now slide
the ferntite rod backwards and forwards until Radlo 4 reappears
again. If you can do this, cemént the rod in this position. You
should then be able to find' Radio Luxemburg and Radio 1 near
one.end of the tuning adjustiment.on the tuning capacitor; and

Radio 3 at the other

If this does not work out, just adjust the: femite rod position
for maximum signal strenythion one station which: can be picked
up quite readily:

Remember, listening conditions can'vary a dot—with weather
and time of day. Sometimes you may get very poor reception,
even for a.'strong’ station. At other times.you find you;can tune
in.10 several siations you have not heaid betore—so keap trying'|

There are also some further ‘adjustments’ you can try—see
below

b " ——
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Horo is o simple way of improving tho effi
cioncy of your aenal. Disconnect tho serisl
wire from: the tuning capacitor terminal and
solder10.0ne lead-of-a 220'pF capacitor. Con-
nect theother legd:ofthis capacitor to'the tun-

Ing capacitor 1erminai lead and terminal B

¥1that does not improve reception, try this,
Disconnect the 220 pF capacitor and ¢connect.
the original’ aerial’ lead 10 terminal B instead
of4he wning capacitor, You can also iy this
with the 220°pF capacitor between the senal

16

One mote ‘dodge’ youcan try. Reverse tho
agnal coil-connection, This should enablg you
1o tine In to rmore stations, but the [istening
stiength wil! be weaker on all stafions, No
pood i you have only weak signals to stan
with{i
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Transistors comein all shapes and sizes ! For
simple eadio circuits you need only an In-
expensive type like an OC70, OC71. NKT 214,
ZN280, 2N1305, AC122. AC125, or equi-
valent.

TRY A TRANSISTOR

5,

SEE AND MAKE

Kbi< e%_/

b
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Tradsistors have three leads, identified as To conven your crystal set to transistor-
e—emitter; c—collector; and b-—base. You working. remove the diode and repiace by a
must identify these correctly for connection. transistor. Connect e of the transistor to term:-

OC?71 leads are shown top centre. Others may nal A and b 10 terriiinal B. The collector (c)

follow the diagram shown.

Tl ]
f o
—— mi=g -
| 5:\ b

-
C lead is O
not connected
O O
O

lead is not connected.

A transistor can work fike a diode, using just two of its
connections—the (e) or emitter and (b) or base leads. The
diagram opposite shows the complete circyit—the same
as on pages 12/13 witha transistor used instead of a diode.
The unhused (c) lead of the transistor is twisted out of the
way

Note that no battery is required, even though you are
using a ransisior. Do not expect therefore much better
results than you can get'with a diode. However, by experi-
menting with different types of transisior you can improve
on a diode crystal set’s performance. Aiso you can easily
improve the performance of 3 transistor set.
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10 turnicol!
woiind over

2

1. Make a papel sleeve to fit a ferrile rod, as 2. Make a shon paper sleeve 10 fit over this 3. Wind on about 10 turns of 38 Ss.w.g. wire
n on pages 8/9. and wind on a 60-turn coil of coil. This should be a loose fit so,that you can (as shown in 2.) to fofrm the coupling coil,
I 38 s.w.g. wire with no tapping point. Secure slide it up and down the first coil. The best again sealing the ends of the wifes so that the
) the start and end with cement. position is foynd by experiment. coll cannot unwind. The coit is now ready for

connecting into your crystal sets

TRY A DIFFERENT COIL

s Before going 1o battery - powered crystal sets, it is worth- l__ ||||| “"Jl —J
2 - —

2 while trying the effect of a different aeriat coil. The coil

e we originally used connected directly to the circuit, but this B . 4
3 ‘improved’ coil consists of two separate coils. One is the
e aerial coil, over which is wound a smaller coupling coil —

which connects to the rest of the circuit.

‘e You can modify the original coil by adding this extra
PY winding: or start again and wind a new coil. Connections
i- into the circuit are as shown. The start (1) and end (2)
e

: of the aerial coil connect to the two terminals of the tuning
y capacitor. One end (3) of the coupling coil connects to
terminal A: and the other end (4) 1o the bus bar.

17
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1, To accommodate the additional transistor 2. A shont ‘bus bar' is connecied betweéh 3. Transistor lead connections are =b toterm-
clrcuit, three more terminal points are required terminals B and C. This is a length df tinned nal C, e to main hus bar and ¢ to terminal E.
on the panel. These are provided by fitting 6BA copper wire (or insulated wire bared at each Phones connect to terminal D and E Battery
screws :n holes C, D and E. Secure with nuts, end) which 1s soldered to the two screws. negative (~) connects to tetrminal D and bat-

tery positive (+) 10 bus bar.

AMPLIFIED CRYSTAL SET

This circuit is a basic crystal set (with diode), with the
addition of a transistor to work as an amplifier 10 boost
the strength of the signal received (photograph, far right)

D This time all three leads to the transistor are connected and

a battery is needed to power the transistor.
\E The set is exactly the same as that shown on pages 1_2
o - dnd 13, with the exception of the ‘improved’ aerial coil

\1 {page 17), and the addition of a transistor amplifiei stage. ,
‘i%”';z:“" Also the + (red) end of the diode must connect 10 terminal
Og' . A-Again an OC71 (or equivalent) transstor can be used,
e hattory DUL Detter listening strength (more gain) will be given by
' an OC75 transistor {or equivalent). It is important to con-

nect the battery the right way round.

Iﬂl
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4. Remove the diode and disconnecl. the & The transistor :¢an be left in place, if an 6. Connect-phones and battery (plus side o
coupling coil-leads: taken, toterminal A in the 0C44 type or .equivatent. It nof. remove and bus bar). when the set should work. A
circuit on page 18. Reconnect this coupling replace with an 0C44, connecting b to termis 0:001 uF capachor connected acioss the
coil- lead to tefminal B. This completes the nal C. e to bus bar and ¢ to terminal D phones should improve the performance. Try

modification to (He "front end’ of -the gircult

TRANSISTOR DETECTOR/AMPLIFIER

A simple modificaiion of the cittuit on page 18 eliminates
the-diode and uses a transistor to work both as a detector and
amplifier of signal. Any ‘RF’ transistor can beused, but an 0C44
for equivalent) is recommended with a 4:5- or 6-volt battery.
Be sure to.make the fransistor connections correctly, and con-
nect up the battery + side 10 bus bar.

The addition ot .@-capacitor connected.acioss terminals D and
E should improve the signal quality. The set may work as well,
or better, with the capacitor between terminal B and the buys
bar omytted,

it and find out
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NOW TRY

ANl the giroudite 8o Tar desctibed bave besn kept very stmple,
uging the minimum of gomponsntg, All arg low - powaeted, maan
Ing) that you canmoi axpatl more than jumt autlilils limoning
stiangth o g low stationg. Also tuning may b subjoct to “drift
0 slation you are listentng-=in 1@ gradually disappaearing entialy

I vocaption i parigulatly poor, oF you cannot plak up any
stations at all, hore are soMe possible remedies you oan try,

a, Fimt ghock all soimaglons for cortactnens It you dro using
o transintor girguil with o battery, donnecting the battory the
wrang wayiound can demaije hoth the diode atd tranminton and
the set will nat work ot all

b. Ny to impiove the aefticianty of your aerfal, Try difturem
lengthy of wire. fitrung up in ditferent positions, 1o find pul whigh
works best (it will be "hest’ only 101 one statinn prohbiably)

¢ Try conneating the sotlal lapd 1o the sprirgs ol o bedsibad
Thin gan oftan prove 1o be a very effiatent aerial )

d. See il dinconnesting the eanh connsation mgkes any clif

farenta whon you s autuslly llutehing (o o station It not, then
you naed a betiar amthing pelnt,

8 Try rovarsing the asnal and eorih lopds 10 your set, Lo con

oat narth 10 the nenal pont, and the sotial to the br b This
¢an biring In more stations. bt uspally with wesker signals

I. Tiy o diftorent typg of diode or transistor, This could make
quite a diltaranae,

0. Try renluging your home made serlnl goll with o ieady. made
ane (trom your component supplers} Ba wure thin matches o
500 pf tning anpachor, or gat another 1upINg capagitor fo
matah ihe readysmmde oarsl goll

The mddition af o vapaciioi agross the phone terhipala can iIMprove (he
Quathy of Jegeption

Cryatal not with trarmisiar amphfior will work off small 1 8.volt lmmm
of lotgw halteries up 10 D volte (gg, PHY)

"




1, The circuit panelis madé up-as previously,
but withzthe hole not used (F) also fitted with
2 6BA terminal screw. There are now-six termi-
nal points. A, 8, C, D, E ahd'F

A MORE STABLE CIRCUIT

SEE AND MAKE

2. This shows the compleie transistor ampli-
fier stage connections. Be sure 1o get capacitor
C3 the right way round. Connections for
diode, and capacitors C1 and C2 are shown
In plan below,

Transistor
Capacitors:

Resistors*

Battery:

3. Here is how the ‘rear end’ of the clreuit
should look. Phones connect 1o terminats D
and E. Battery connects to terminal E and:-bus
bar (+ side of battery 10 bus bar

This circuit is the same as that on page 18, with capacity
coupling between terminals B and C and the addition of
several more components in the transistor amplitier stage;
intended to ‘fix’ and stabilise the working point of the trans-
istor, This should give mote consistent results.

Components required are .—
Germanium digde—QA90 or similar

~0C71 or equivalent

C1 —0:001 uF. C2 & C3—8 or 10 #F
electrolytic

R1 —4-7 kilohms (yelow-violet—red)

R2 —22 kilohms (red—red—orangq)

R3 —2-7 kilohms (red-violet—ed)
-3 or 4} volts (connect + 1o bus bar)
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4 This is a bivck diagram of the tmnsistor S The circuit bqard is completed with all 6. The transistor ampiifier components in
amplifler stage, using an N-P-N transistor holes fitted with terminal screws. Complete position {check connections with plan
Aenal clreuft connections, diode and con- the wiring up to terminal C before starting on below). Phones cannect to terminals D and
nection for capacitors C1 and C2 are shown the transistor ampiflier components, E. Battery connects to terminal € and bus bar

in plan below (battery + -0 1erminal E)

USING AN N-P-N TRANSISTOR

A silicon transisior of the N-P-N type can give better __l =
results in a simple circuit. I} is imponant 9n this case 10 r
remember that battery polanty is reversed, compared with
previous circuits, This also means that the diode and C2
and C3 must beconnected up the opposite way round to ]
what it was before. P

The circuit board is made up as shown on page 22.
Diode, and capacitors C1 and C2 have the same value as
before Other componerits are as follows

Transistor —silicon type 2N2712 (or equivalent) )
Capacitor C3 - -10 or 50.4F (electrolytic) ]
Resistors: R1 —4 Megohms (vellow=black—green)

R2 —470 ohms (yellow-violet-brown) l
Battery —4} 10 9 volts (cannect + to terminal E)

U
1

23
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1. Find a card postal tube as near as you can
10 26 mm (1°) diameter and cut off a 2° length,

25mm (1°) apan

AIR-CORED COILS

rme

WWaVUGLIdI NG

24

nt €

Air-cored coils are not as efficient as ferrite rod aenals, but
they are cheaper 10 make. You can wind these coils on card
tube formers—or even a length of hardwood or balsa dowel
Coil diamieter should be 25 mm (17)—not smaller. You can use
a larger coil former (in which case reduce the number of tufns)
but this produces. a more cumbersome coil. The size shown in
the illustrations matches a 500 pF tuning capacitor

The advantage of air-cored coils is that you can easily make
up several 10 give ditferent tuning ranges for your crystal set,
trying each in turn if necessary unijl you get the results you want
They should nosbetried in areas whiere radio reception Is gener-
ally poor.

Left Air~cored coil aeral Right Ferrite rod aenal




REMOVING TURNS

ower frequuncies b

Radio Luxemburg, h M be off the en
of the fumng range with the coil described on
sage 24 Turns must be taken off cach »nd of
he coitin a ratio of 1 10 2 10 keep the 1apping
point in the c

ADDING TURNS

dding turng to an aenal cosh will bring in
tations arthe lowsr frequency end (1.e. longer
vavelengths). We saw this In the longwave’
o (although the tapping pont n a dif
atent POMLION)
Remember 1o keep the cotl Dalanced” about
the tapping point. so for every turn added a1
he end riearest the tapping point, two turng
nust be added at the.other and

MODERN CRYSTAL SETS

A NEW CHASSIS

To sccommodate an air-cored col you will
have fo extend the length of your circunt
anei—as shown here, You can mount the cosd
orizontafly or verlicatly. Honzontal mounting
{33 shown) is rather more efficient, but vertcat
mounting can b more convemant if you have
2 long cold 10 cope wth. Terminals A. B, C,
el will secommbdats any of the circunts de
scribed on plevious pages,




1. The aer 1s full of radio signais transmutted
trom beGidcasy stations all over the world
These sionals vary a lot in strength, as well as
wavelength (or frequency). But each signal
recerved will induce a very, very tiny signal én
3 length .of wire. or aerial.

g

Dioce

R\

4 A broadcast signal consists of ‘sound
waves” superimposed on “radic waves. A
dwode can act as a defector 1o separate the
sound wase content from the radsc waves and
pass this ON.

SEE AND MAKE

: P

2. i the aenal is connected 10 a capacitor ark

coil which can be funed 10 a particular fre.

quency, tiny radio signals received at that fr
quency will be magnifed in the aeral circ
Signals at other frequencies wall not be mag

This means that when the aesial circuit 3
tuned 10 a particular frequency it can pass on
a magnified signal at that frequency. whilst
other sfgnals recewediby the aerial are 50 weak
that they become negligible by companson

D‘.Q\D » \

P

tion of the signal,

O/

5, i this electrical signal from the diode 15
passed through high impedance-earphones it
can be heard—provided the senal circuit has
done.its job and produced enough magnifica-

6. To.improve the ‘hsteriing s:gnal’ a capacitor
connected across the phones by-passes any
stray ‘radio” signal which has got past the
diode. This-makes the Tistening signal’ easier
to heas,




s

7. Atransistor-can work.as o detector, just like
a-diode, using only the b (basa) and e {emit
ter) connections. In such cases the ‘sound
wave' content of the onginal radio signal is
passed on tn the form-of a minute fluctuating
direct. current.

MODERN CRYSTAL ‘SETS
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8 A transistoralso has the property of acting
as a8 magnifies of signals or amplifier, when- alir
three leads are 'connected. It is possible to
make a sinnle transistor work both as a detec-
tor and amplifieriin a simple circuit like this.
it needs a batiery

9. Using a'diode as the detector, lollowed by
a transistor for amplification of the ‘sound
signal’, even better results tan be obtaingd,
because the transistor can be selected 10 work
best with 'sound wave’ frequencies, Again a
battery is required.

10 Datection is never peifecy and so a
capachor connected across from the diode to
the retun path canimprove performance, Also
@.capacitor connected across the headphones
can smooth out .unwanted* noise.

11. Anothdr way of fitedfhg out unwanted
signal components 15 10 connect the diode
{detector) 10 (he wansistar (amplifier) via a
capacitor. This usuallyimproves signal qualipy.

27

12, Finally, as welias a capacitor by -passing
stray sadio fiequencies and ‘noise’ to the
return, #-resistor connected in paraliel with the
capacitor can further improve reception:
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AND IF IT DOES NOT WORK!

circuits described in this book are proven and tested.
how 10 assemble them Is no genuine guarantee
ork. Even experts can make mistakes over con-
nections when wiring up—particularly in idemifying. tiansi:.;tot
leads—so the first ruie is. double-check every connection against
the pian of the circuit when you have completed i This is the
most common cause of a non=working set

bu 104T

The other most common fault is—bad connections. All con-
nections should be completed with so/dered joints. Twisting
bare wires together is not good enough (although this will often
work for a ime1). But even-a soldered joint does not guarantee
a good connection if it is a ‘dry” joint. Check the section on
SOLDERING again (pages 10 and 11) to see how it-should be
done If in any doubt. re-make a soldered joint,

Faulty componenits are not.usually the cause of a nonswork-
ing circuil, if you buy new components to start with, But you
can get poor transistors and you can damagé components when
assemblingthem by to6 much heat from the soldering iron (par-
ticularly in the case of transistors). i in doubt. though, do change
a component. None of the components used for these circuits
s expensive. and a few ‘spares” are always a gopd idea

If your set1s correctly assembled with good connections you
should at-least hear something—if only a strange noise. That at
least is a good sign. Failure 1o pick up any station is then most
likely to be due to a poor aerial or poor earth connection—or
both,

® Always check over the clicuit compieiely ahter you have
finished assembling it for correctness of connections, and
soundness of any soldered joints

® Buy standard miniature radic components instead of “sup-
plus’ components (particularly in the case of transistors). They
are not all that much more expensive than cut-price components,
and they will be more reliable.

® Try all the different ‘tricks’ to improve reception, once you
have got your set working. Sometimes quite a small change can
make a lot of difference.

® Make sure that you are using high impedance phones or
a high impedance deaf-aid earpiece for listening. Other types
will not -work

Alternative aerials. Air-cored agnials are easy 10 make and adjust 10 dif-
ferent wavebands. Either the centre-tapped or transformer-coupled
type (shown here) can-replace the ferrite rod type aerial (also shown)




GLOSSARY

Aerial—the wire which picks up broadcast radio signals. and
passes them on to the aerial circuit.

Aenial circuit—combination of a tunable (variable) capacitor and
a coil of wire.

Aenal coil—the coil of ywire (usually wound on a ferrite rod)
paired” with a capacitor in the aenal circuit.

Amplifier (amplificasion)—magnifier or booster of electncal
signals, used in crystal sets 1o boost the listening level

Audio—something which can be heard, e.g. electrical signals
at audio frequency can be transformed into sound in head-
phones.

Auto-transformer—aerial coil with:- 3 1apped point which con-
nects to next stage of the circuit (i.e. the diode]

Battery—source of direct current electrical power (necessary .tc
make a transistor work as an amphfier).

Roard—the base panel on which a circuit. is constiucted
Bus bar—a ‘common’ or main connecting line in a circuit.

Capacitor—electnical component which stops direct currents byt
passes ahliemating current.

Chassis—ahernative description for a board. but usually reserved
for metal boards (not.applicable with érystal sets)

Coil—a close winding of several tums of ihsulated wire.
Condenser—oid-tashioned name foi capacitor.

Connection—any wire or lead connecung a component or one
part of a circuit 10 another.

SEE AND MAKE

Copper wire—used for winding coils {(enamelled wire), or con-
nections or bus bars (plain or tinned copper wire :

Deal-aid earpiece—listening device, conventing audio frequency
electrical signalsiinto sound, Only a high impedance type should
be used in crystal sejs.

Detector—a component which extracts the audio content of a
radio signal

Diode—a component which passes direct current in one direc
tion only; used as a deiector in crystal sets

Earghones—listening device which converts audio frequency
electrical signals into sounds which can be heard. High impe
dance earphones must be used in a crystal set,

Electrolytic capacitor—special construction of capacitor (for
high values) which must be connected the nghi way round in
a circuit.

Fernite rod (ferrite slab)—special sintered iron rod-used as a core
for aenal coils, resulting in greater efficiency.

Headphones—see earphones.

Insulated wire—copper wire coated with enamel or with a plastic
covering.

Mallory battery—very smail battery of special construction
which can be used.in place of a dry battery in-miniature ponabie
radios.

Panel—material on which a circuit is mounted—see board.

Paxolin—iflat sheet matenal with high insulation properties used
for circuit boards.
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ones—earphones (headphones) or deaf-aid earpiece.

Ph
ating bare wires or leads (e:g

Plastic sleeving—useful for insul

wransistor leads).
Quarnz crysraﬁ-—original semi-conductor device used as a detec:-

tor in early radio sets.
Radio {frequency)-—electrical signals of high frequency which
can be transmitted through the ar.

I Resistor—component which offers resistance to flow of direct
current in a circuit. The value of the resistor governs the amount

of current flowing in that circuit.

Screws—small machine screws (usually 6BA size), which can
be mounted on a panel to act as terminal points.
Semi-conductor—general name for such components as diodes
and transistors.

Signal—electrical currents with ‘intelligence’, i.e. radio signals
or audio (frequency) signals.

Tag—another name for a terminal mountedion:a ‘board or emerg-
ing from a comporent.

( Terminal—connection point.

Transformer—iwo closely related coils of wire which provide a
means of passing alternating current signals from one to the
other by induction (e.g. ransformer coupled aerial coil).

Variable capacitor—provides means of adjusting or varying
actual capacity value: used as the tuning control in an aerial
circuit,

) Wire (aerial)—see aerial.
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WHERE TO GET YOUR COMPONENTS

Most towns have at least one shop which underiakes ra@io repairs anq here yGu

le 10 obtain all the components and other matefials you require. Or you

r it t::e a: and have an amateur radio shop near you. It not, there are a number
:faf:r;i ::é:ialising in mail-order supplies for amateur. radi.o c_onstructors. You can
write to them and send a list of whawfou wa:.t, or better still write first for their catalogue

mponents, etc. from this

an:u::f::tﬁzzrdgfesges of some of the leading radio me?il-c?rdgt firms, any of which
should be able to help you with anything you need. Trjls list is not gomplete, 'You
can find others advertising in current issues of practical radio and electronics magazines.

BI-PER-PAC, 222-224 West Road, Westcliffe-on-Sea, Essex SSO 9DF.
Chromasonic Electronics, 56 Forbes Green, London N10 3HN

C.T. Electronics, 267 Acton Lane, London WC5 DG.

Electronic Supplies, P.O. Box 3, Rayleigh, Essex (s.a.e.”).

Etectrovalue Lid., 28 St. Judes Road, Englefield Green, Egham, Surrey TW20 OHB
(40p°)

Harrogate Radio Co. Ltd.,, 2 & 3 Sykes Grove, Harrogate, Yorks.

Henry’s Radio Ltd.. 303 Edgware Road, London W2 1BW (55p°).

I(-Iome Radio (Components) Ltd., 234-240 London Road, Mitcham, Surrey
77p°)

LST Components, 23 New Road. Brentwood, Essex (for semi-conductors)
Marf:o Trading, The Maltings, Station Road, Wern, Salop (s.a.e.”)

Radio Component Specialists, 337 Whitehorse Road, Croydon, ‘Surrey (10p°).
Teleradio Electronics, 325-327 Lower Fore Street, Edmonton, London N9.
Wattord Electronics, 35 Cardiff Road, Watiord, Hens.

Price of catalogue ‘or ljst at time of going. to press.
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1. modern crystal sets

8

Also in ttns senes
2. modern transistor radios

' The circurts for vine different transistor rachos are described and

The Author R M #pming. 5 0fe o2 s Bese -

. KOV writsrs i the skt of ractea 63 an 10 this bock Each s simple 10 make. and should give good lrsteming
eleCtromes W3 own vast expermace has made results through headphones or in some cases loudspeakers.

o r a2 of the possitue pitaly
ben:foer
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