
ALCULATION

PART TWO—THE POWER OF TEN

There can be nothing more off-putting to the

uninitiated than the profusion of "powers of ten"

like 10~3
, 10B

, 10* and so on, which occurs in mathe-

matical formulae. Engineers and designers find such

expressions of immense value when dealing with very

large or very small numbers, particularly when using

a slide rule instead of a set of log tables.

Effort is saved in several ways. The first is in

writing down numbers which would otherwise have a

lot of noughts in them. Instead of 2,000,000, write

2 x 1Q8
. A positive index number indicates the

number of noughts. Instead of 00007, write

7 x 10~5
. A negative index number indicates the

number of decimal places.

Most of the quantities which occur in radio engineer-

ing contain only a few significant figures with a number
of noughts or decimal places. One virtue of writing

them with index numbers if that one is much less

likely to make an error in the decimal factor. Indices

come into their own when numbers have to be multi-

plied or divided. For instance:

5 x 1012 x 12 x 108

3 x 109 x 2 x 10u
- 100

There are only two rules, both very simple.

rules are:

(a) To multiply, add the indices,

(b) To divide, subtract the indices.

Thus, 5 x 10" x 12 x 10* = 60 x 1021

and 3 x 10' x 2 x 10u = 6x 1020

60 x 10 21

The

Therefore
6 x I02° 10 x 101 = 100

which is all very nice provided you know that 10 1 = 10.

This may not be obvious, but it does come into a

logical sequence

:

10 x 10 x 10 = 10 3

10 x 10 = 10 2

10 = 101

1 - 10°

1/10 - lO-i

1/100 = io- a

1/1000 = io- a

and so on.

One other general point, before we get down to a

practical example. Applying the first rule,

105 x 10* « 10 J m 10.

but V10 x VI is also equal to 10.

So 10! « V10.

In other words, raising something to the "power of

one half" is just another way of saying: take its

square root. Similarly 10* is a cube root, 10* a

fourth root and so on.

RESONANT FREQUENCY
What is the resonant frequency of a tuned circuit

composed of a 1 50pF capacitor and a 80/tH inductor?

The formula f = \j{2ny/LC) assumes that L is in

henries and C in farads. Indices come in useful here

in avoiding noughts, because I/fH = 10_6H and lpF =
10^ 12F. We write 150 x 10~ 12F for 150pF and 80 x
10- 8H for 80/iH, and forget about decimals. Also

V(LC) =* (£C)*, which is just another way of writing

the square root. Putting all this into our formula

gives

:

/. 2tt(150 X 10-12 x 80 X lO" 6)*

1

2tt (12,000 X 10~18)*

At this point we exercise a little ingenuity so that we
end up with a number whose square root is easy to

find.

Let's deal with the index number first. Taking the

square root is simplicity itself. You simply divide

the index by two. Thus the square root of 102
is 101

;

i.e. VI00 = 10. In the same way, the square root of
10~18

is lO
-9

. We get into deeper water if the index

is odd. For example, the square root of 103 is 10x-s ,

the value of which is not obvious. It's not as difficult

as it looks, as we'll see in a moment, but for the time

being note that, when taking square roots, we should

if possible arrange for our indices to be even.

In the present example, 10_1B has an even index, but

we still have to deal with 12,000, a rather large number.

We could reduce it like this

:

12,000 x lO"18 = 12 x 10 3 x 10~lB = 12 X 10"15
,

but this gives us an odd index and VI 2, which most of
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us don't carry around in our heads. Try again

:

12,000 x 10-18 = 120 x 10 3 x 10= 18 = 120 x 10-".

We now have an even index, and we have to find VI 20,
which is so near to II that we can tolerate the small
error.

To return to our formula, we can now write:

f»
I

,0 ^ Zn x 11 x 10-
8C/S

and since I/10~8 = 10°/ 10" 8 = 10 e
,

/« =
10 8

In x 11
c/s

A negative index denominator equals a positive index
numerator. To get the answer in Mc/s, divide by
1 million or I0 e

:

/.=
10 2 100

2?7 x 11 In x 11

100 100

Mc/s

6-28 X 11 69 08
Mc/s

Which is approximately 100/70 =» 14Mc/s.
Now let us see how we can deal with fractional

indices. The commonest one is 10o-s = 10» = V10.
This comes into other indices; e.g. V109 = 10*' 5 «
104 x 10° 5 « 10* V10. The thing to remember is

that \/10 = 316. This can sometimes be taken as 3
without serious loss of accuracy, and it can sometimes
be cancelled out against n if this happens to come on the
other side of the fraction (n ~ 3-14). Remember that

10/V10 = V10; this often enables V10 in the denomi-
nator to be transferred to the numerator, where it is

less of a nuisance.

IN
THIS feature we hope, from time to time, to be able to

publish suggestions submitted by some of our readers on the
possible improvement of projects previously described in

PRACTICAL ELECTRONICS; short contributions on other subjects
may be included. The aim is not to find fault or undermine the
abilities or knowledge of our contributors. It may well be that the
original article is par exellence but it could be improved or adapted
to suit individule requirements. The views expressed by readers
are not necessarily those of the Editor.

FLIP FLOP TACHOMETER

After reading the article on "Logic Design" in the
June issue I thought you might be interested in this

circuit of a tachometer using a flip-flop.

The circuit is a monostable flip-flop, triggered by the
pulse from the distributor, the transient peak of this
pulse being 100 volts or more. The effective value of
the pulse is reduced by Rl and R2.

In the stable state, TR2 is conducting, TR1 is cut
off by the positive bias on its base. The first diode, Dl

,

eliminates the positive half of the input pulse, and the
negative half is applied to the base of TR1. TR1
then conducts, applying a heavy positive bias to TR2
base, thus cutting it off. The circuit remains in this

state for a time (determined by R and C) and then flops
back to the stable state again, thus producing a square
waveform of the same frequency as the applied pulses.
The 0-5mA meter reads the mean valve of the ensuing
waveform, this mean value being proportional to the
frequency, as the amplitude is constant.
The Zener diode stabilises the supply voltage so that

the meter reading does not vary with battery voltage.
The second diode D2 protects the circuit against
transient peaks.

H. A. Cook,
ChristchuTch,

Hampshire.

Primary
winding of

Ignition

Coil V.

o

—

/V\A
10 Wl .. i 0A9I

6V+ve
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A.M. TUNER CIRCUIT

I

was especially pleased with the A.M. Tuner pub-

lished in your "Bonanza Board" series in the March
and April issues. I am very interested in miniature

receivers and your circuit worked very well although

the layout was rather critical if the printed circuit was
not used.

I "played about" with this circuit for some time and
some of your readers might be interested in the one

which I built as a result of my experiments. It works

quite well on local stations driving a crystal earpiece.

The main problem with respect to how small this

receiver can be built is the length of the ferrite rod

used to obtain satisfactory reception.—I managed to

get reasonable volume from a l^in length.

Two old i.f. bases were fixed on to the rod and the

tags on the bases used to anchor the components.

A small 250pF trimmer served as a tuning capacitor.

"Red Spot" transistors worked just as well as OC71s
in this circuit and an SB305 or any "MAT" type used

in the second stage improves the performance.

B. A. Austin,

Solihull,

Warks.

This is a good circuit, almost identical to one I tried.

One disadvantage is a poor ratio between base d.c. current

and r.f. current in TRI, Another is that the circuit will only

operate satifactorily using low voltage power supplies.

The crystal earpiece cannot be driven to so high a volume

as with BB3, and the circuit does not tolerate a wide

variation in d.c. operating conditions. However, the

sensitivity of the receiver is very good,—A.J. 6.

Components mounted
Sihowr

Fig. I (top). Simplified A.M. Radio Tuner

Fig. 2 (centre). Ferrite rod component assembly

Fig. 3 (right). Added stage for greater output

ELECTROLYSIS FOR PRINTED CIRCUITS

In
your articles on printed circuitry (March Issue), you
are constantly stressing the danger of allowing the

etching fluid to come into contact with the body. I do
not know exactly what this substance is, but I know
that nitric acid is also commonly used for etching.

The precautions needed to be taken when using these

substances, together with the fear of acids which many
people possess, may well discourage many people from
attempting printed circuitry.

However, when making printed circuits, I now use a

method which I once thought of and used when I had run

out of acid during the local holiday week: this was
electrolysis.

To make the circuit, simply paint the circuit design

onto the laminate board with shellac and allow to dry,

then attach a crocodile clip to an unpainted part with a

lead running from the clip to the positive terminal of a

car battery or low voltage transformer and rectifier unit.

Immerse the board in copper sulphate solution and
place a piece of copper wire somewhere in the solution

so that it does not touch the board or clip. Attach this

wire to the negative of the power source and the process

will begin.

The unpainted copper will slowly pass into solution.

When the current has ceased to flow, the unwanted
copper should have all been etched away. If isolated

patches of copper remain, it will be found that these are

very thin and are easily removed with a pen-knife.

This process is both safe and cheap, as the amount of

electricity used is almost negligible and copper is

deposited from the solution and onto the negative wire

at a rate equal to that at which it is being removed
from the board, hence the copper sulphate solution

remains at an almost constant concentration and none
is lost. The slight increase in concentration is due to

some loss of water.

For an average sized board, the length of time

needed using 12V, 2oz would be about one hour.

This method has been thoroughly tested and used and
I assure you that it Js entirely successful.

P. R. Newell,
Blackburn,
Lancashire.
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IMPROVED STANDARDS of Accuracy and Reliability!

Modern styling in light
grey with legible black
engraving.

Constructed to withstand
adverse climatic condi-
tions.

Ever ready case including
leads, prods and clips.

Improved internal
assemblies.

Re-styled scale plate for
easy, rapid reading. 2
basic scales each 2.5
inches in length.

New standards of
accuracy using an indi-
vidually calibrated scale
plate: d.c. ranges 2.25%
of full scale deflection,
a.c ranges 2.75% of full
scale deflection.

Available accessories in-
clude a 2,500V d.c. multi-
plier and 5, 10 and 25A
shunts for d.c. current
measurement.

For full details write

for descriptive leaflet

The MJc. 4 MULTIMINOR is the latest version
of this famous Avo instrument and supersedes
ail previous models. It is styled on modern lines,
with new high standards of accuracy, improved
internal assemblies, and incorporating pancli-
matic properties.
The instrument is supplied in an attractive black
carrying case, which also houses a pair of leads
with interchangeable prods and clips, and an
instruction booklet. It is packed in an attractive
display carton. Robust real leather cases are
available, if required, in two sizes, one to take
the instrument with leads, clips and prods, and
the other to house these and also a high voltage
multiplier and a d.c. shunt.

D.C. Current; 100mA f.s.d.— 1A f.s.d. in 5 ranges.
A.C. Voltage: 10V f.s.d. — 1 ,000V f.s.d, in 5 ranges.
D.C. Voltage: 2.5V f.s.d. — 1.000V f.s.d. in 6 ranges.
D.C. Millivolt range: — JOOmV f.s.d.

RESISTANCE; 0-2H ft in 2 ranges, using 1.5V cell.
SENSITIVITY: 10.000 ft/V on d.c. Voltage ranges.

1,000 Jl/V on a.e. Voltage ranges.

AVO LIMITED avocet house . dover . kent Telephone: Dover 2626 M1
f Tfeaoi

RANKWHARFEDALE LIMITED
IDLE, BRADFORD, YORKSHIRE
Telephone Bradford 612552/3 Telegrams 'Wharfdel' Bradford

BUILD A HI-FI SYSTEM
""mammmm
These Loudspeakers are the actual speakers that Wharfedale use in
their world famous cabinet models. Each is fitUed with roll surround
for low resonance and double diaphragm assembly for extended
H.F. response.

Send today for further details of these units plus free cabinet con-
struction sheets to enable you to build a top quality Hi-Fi loudspeaker
system

.

SUPER 8/RS/DD
Frequency range 40 c/s— 20,000 c/s. Impedance 10/15 ohms.
Power handling capacity 6 watts (12 watts peak) £7.0.0. (tax paid)
SUPER 10/RS/DD
Frequency range 30 c/s— 20,000 c/s. Impedance 10/15 ohms.
Power handling capacity 10 watts (20 watts peak) £11.13.4. (tax paid)
SUPER 12/RS/DD
Frequency range 25 c/s — 20,000 c/s. Impedance 12/15 ohms.
Power handling capacity 20 watts (40 watts peak) £17.10.0. (no tax)

t^c^E CONSTRUCTION SHEETS

Complete this coupon for 8 page booklet on Wharfedale
Speaker Units plus FREE CABINET CONSTRUCTION
SHEETS for your own Hi-Fi system. (Dept. PE10)

NAME
ADDRESS

TOWN... COUNTY
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MOTJUSTA
RAP/0 st/r
T£CHN0LOetCAt\
MAGIC!

DUETO HEAVY FORJ^GNJ>UBSIDY.

GETS WORLD WIDE RECEPTION
,

THOUSANDS OF STATIONS & TRANSMISSIONS 1

.

> RUSSIA
1

I or LOW
' DEPOSIT

tsbns^ BOX Jir P&STi^S "s- aSB3»<

m YES, due to heavy foreign subsidy we ottmr at thii amazing cash price—only * lO.if.e, box and

ptwt4/e, or send £3 dep., balance IB fortnightly payment! of 11/11 (total eredtt tale price

274/6) -'• po*t. The impossible has been done! The Russians have triumphed in producing this fantastic

8 wave band Radio that YOU can have for hardly more than the cost of an ordinary tingle wave cheap

Transistor! Another proof of the fantastic ability of Russia in the field of electronics! H * G'Br.u.n's great

discount house has secured a huge quantity allocated to the U.K. They ve jusc arrived! Brand spanking new

and read* for use YOU GET THIS AMAZlSlG SET FROM US AT A PRICE THAT BEARS NO RELATION TO
ITS TRUE VALUE! Yes, B separate wave bands, including Standard Long, Medium and Short to cover

the entire world. Unique^.ide control wave band .election unit give, """edible ease of •«""•"

tuning! Hurry and test For yourself-thousand. of station, and different trans mi.sion.at your flngerfp. 24 hour, a day. ever
' '^"^'j '"^""^^ o

ineludine simple operating instructions, and circuit diagram. Can also be used as extension amplifier for record player, radiogram, tape recorder or public

address. 12 month." guarantee.
p | O6.100 Coldharbour Lane, Loughboro. June. London, S.B.S.

(Wed, I), 37 High Holborn (Thurs. I). 167 Oxford Street (Wed. I, Thurs.8,Fri.6h 166

North End, Croydon (Wed, I), 149 High Street. Guildford (Thurs. 7), 121 High Street,

Colchester (Thurs. (), 93 High Street, Bromley. Stores 6 p.m. Sat,, Fn, 7Headquarter & General Supplies

SILICON RECTIFIERS I.R- IN2374
lOOOv. 250mA 4/6d. P.P. I/-. Westing-

house SI0AR2 lOOOv. 800mA t/fi.

P.P. I/-.

RESISTORS 100 well assorted values and
types, i-w. to 2w., |% to 10%, hy-stabs,

etc, A super buy at 7/6d. P.P. l/bd.

CAPACITORS Parcel of 100 well assor-

ted silver micas, ceramics, papers,

eiectrolytics, air spaced variables, etc.

10/-, P.P. !/6d,

VALVEHOLDERS
B9A paxolin. 2/- per down. P.P. \/6d.

I /Octal low-loss ceramic 1 1 for 10/-.

P.P.!/-. UX4 low-loss ceramic. 6 for

?/-. P.P- I/-.

HEADPHONES German made with
cushioned ear pads. 5 and 2000 ohm
versions, 2»/-. P.P. 2/-.

MARCONI CRYSTAL CALIBRATOR
No. 5 MICH. I Mc/s precision [crystal

calibrator complete with spares and
handbook. Brand new in transit case,

eXIO.O.Carr. 10/-.

POTENTIOMETERS 5 kllohm linear,

I0K lin, I5K tin, 50K tin, 100K tin, 250K.

lin, |M log, IM lin,2M log, 2M lin. 1/-

each. P.P. 6d.

With double pole switch 500K log,

IM log. I 5M log, 2/- each. P.P. fid.

With single pole switch 10K lin,

50K lin, 2/- each. P.P. 6d.

Pre-set potentiometers 5K lin, 250K
lin, 300K lin, 500K I'm, 1 -5M log, 2M lin.

I/- each. P.P. 6d.

RADIO AMATEURS' EXAMINA-
TION MANUAL Sj9d. post paid.

COMMUNICATIONS RECEIVERS
RG-I £37.10.0, Hallicrafters S38E £15,

Eddystone888 £69, Marconi CR 150 £35,

Hallicrafters SXI40 £27.10.0, R.C.A.

AR-B8D £55, etc. A large selection

always in stock.

BRIAN J. AYRES & CO,
Dept. E A, 8 Hartfield Road
Wimbledon, London, S.W.I9

Telephone; Wimbledon 6063

NEW RANGE U.H.F. AERIALS FOR

BBC 2 (625) line transmissions

All U.H.F. aerials now fitted with tilting bracket

and 4 element grid reflectors.

Loft Mount Ins Arrays, 7 element, 33/-.

11 element, iti«. 14 element, 50.'-. lo element.

3T'B. Wall Mounting with Cranked Arm,
7 element, 64)i-. 11 element, 6?;-. 14 element,

75,'-. IS element, 83/fi, Mast Mounting with

2iri, clamp. 7 element, 42,'G; 11 element, 55;-:

14 element, «*'-: 18 element. 70/-, Chimney
Mounting Arrays, Complete. 7 element,

T-'tH- 11 element. sOr-; 14 element, 87/6; is element,

95'-. Complete assembly instructions with every

unit. Low Loss Cable, 1/6 yd. I'.ll.F Pre-
mium from 75-/. State clearly channel number
required on all orders.

BBC • ITV • F.M. AERIALS
BBC (Band 1). Telescopic

loft, 'HI-. External S;D, 30/-.

"H", UM.0.
ITV (Band 3). 3 element loft

array, SS-/. 5 element, 85/-,

Wall mounting, 3 element, 35/-.

5 element, 43/-.

Combined BBC/ITV. Loft

1+3, 41/S: l+S, 48/9; Wail
mounting 1 +3, .76/3; 1 + 5,63/9:

Chimney 1+3. 63/9; 1+5, 71/3.

VHF transistor pie-amps from* 75/-.

F.M. (Band if. Loft S/D. 13/6, "H", 3(7-, 3
element. 546. External units available., Co-ax.

cable, 8d. yd. Co-ax. plugs, 1/3. Outlet boxes, 4/6.

Dlplexer Crossover Boxes, l*/6. C.W.O. or C.O.D.

P. St P. 4/6. Send fid. stamps for illustrated lists.

Quotations for special arrays available
on reauest

K.V.A. ELECTRONICS (Dept. P.E.)

27 Central Parade, New Addington

Surrey
LOD 2266

CRESCENT RADIO LTD.

40 MAYES ROAD
WOOD GREEN, N.22
BOWES PARK 3206

LONDON'S ELECTRONIC CENTRE

BEST QUALITY— KEEN PRICES

Some more example* from our large
selection of transistors

Newmarket
N.K.T. 217.

218..
021.,
227..
228,.
261..
262..
263..
271..
212.,
676..
111.
122..
123..
124..
216.

TEXAS

.»-

.4/5
51-
.*/-

.4/5

.1/8
,3/B
.1/8
.3/8
,4/9
.4/6
.9/9
.6 8

.5/5
,8/8
91-

N.K.T. 264.
., 265.

272,..-
„ 273,...
„ 274....
„ 275....
.. 713....
„ 773....
,, 774

129....
, 141....

142..,.
1 43 ...

.

162...
163/25

„ 164/25
2G38IA....
2G339B . .

.

Diodes OA70 3/-

OA5 .5/6
OA79 2/-

VR9F....II/6
VRI2F ..1219
XU6II .. 3/6

2GI0I......3/6
2G4I7 1/6

2N388A . . 12/6

OA2I0 9/6
OA90 V-
OA9I 2/6

Zener Diodes VR9E 13/6
VRI2E ..IT/9
VRS7B-B 10/6

We hold a Full Rama of Mullard Zener
Diodes In Stock

Special Line Silicon Diodei
125V @ 250M/» 1/6

BYI00 5/6

Standard Jack Plugs Black or Grey 3/6
Screened 3/-

Standard Jack Sockets. . 1,'M Switched. ,2/6

Tape Splicer, Duvidal, T635 15/9

International Tape, T 2400ft. 24/-, 7' 1200ft.

13/6, Si' 1200ft. Iff-, 51' IBOOft. 22/6,

We have large stocks of electronic components
and feet that a visit to our premises would be
to your advantage. Send 1/- for our Catalogue.

Please include postage with orders.
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T
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ROPROJECT
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PUSH-PULL
AMPLIFIER

330&

^-a^4 kn
TR4i

f/g. f. Circuit diagram of the complete amplifier

This, the last of this series of Miniboard projects,
describes a five transistor, transformerless, power

amplifier, designed to feed up to 200mW to a 25 ohm
speaker. The quiescent current of the complete unit
is approximately 8mA. The first transistor of the
amplifier is connected "as an emitter follower, having
an input impedance of 80 kilohms, thus making the
unit suitable for use as an audio signal tracer, if

required. For normal audio amp'ifier applications,
this first transistor can be omitted from the circuit;
a pre-amplifier would then be connected across the
volume control.

COMPLEMENTARY SYMMETRY
The actual circuit (shown in Fig. 1) uses two output

transistors TR4 and TR5, in complementary symmetry
mode. TR5 is an npn type which is the load in the
emitter of TR4 (pnp) connected as an emitter follower.
The actual output load RL is the loudspeaker

which is connected to TR4 emitter via C6. As far
as a.c. is concerned the negative and positive supply
lines are at virtually zero potential, due to the low
impedance of the power supply, so the load can be
effectively "grounded" to either positive or negative
supply lines. The base of TR4 is connected to the
signal source (in this case the driver stage output) with a
source impedance 2b.
The output impedance of an emitter follower is

given approximately as the source impedance Z
divided by the current gain Afe of the transistor. In the
actual unit under consideration, Z is 680 ohms and HVe
is 200 nominal, so the output impedance is 3-4 ohms
nominal. If the output load Rl is made 3-4 ohms, the
output voltage (peak) would be limited to half of the

input voltage (peak), since the output impedance and
Rh are in series and act as a potential divider. A near
perfect match is then obtained between the loudspeaker
and the source impedance. Similarly TR5 is also
connected as an emitter follower with TR4 acting as its

emitter load.

Thus, on the negative portion of the signal TR4
conducts and TR5 is cut-off, while on the parts of the
signal that are positive TR5 conducts and- TR4 is

cut-off. RIO is used to give a degree of base-bias
to the output transistors and prevent cross-over dis-
tortion.

The upper end of the main collector load resistor
R1I, of the driver transistor, is taken to the negative
supply line via the 25 ohm speaker. A degree of
negative feedback is thus obtained, which helps to
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COMPONENTS . .

.

Fig. 2. Underside view of the board showing the copper
strip breaks

Fig. 3. Component layout on the board and connections

for input and loudspeaker

reduce any distortion that could otherwise occur,

due to the slightly uneven driving voltages on the

bases of the two output transistors. This negative

feedback also effectively lowers the source impedance
of the driver stage, and thus the output impedance
of the output stages. Resistors R7 and R8 form a

voltage divider base bias network for TR3.
The upper end of R7 is directly coupled to the

common emitter junction of TR4-TR5; d.c. negative

feedback is thus obtained, stabilising the working
voltages of TR3.
The driver stage is fed, via C4, from the common

emitter preamplifier TR2, which in turn is fed from
the emitter follower input circuit TR1, The emitter

load of TR 1 is a potentiometer, VR I , which serves as a

volume control. To prevent overall positive feedback
and consequent instability, the decoupling network
R6 and C5 is inserted between TR2 and the output

stages.

CONSTRUCTION
Following the procedure outlined in the introductory

article break the copper strips in the sample piece of

Veroboard as shown in Fig. 3 and connect the flying

leads.

The components are fairly cramped on the board so

it is probably best to start assembly by wiring up the

output and driver stages. Before connecting the

supplies to test this part of the circuit, check the

wiring. Connect the 25 ohm loudspeaker; then

connect the 9 volt supply with a milliameter in series.

Check that the current, with the base of TR3 shorted

to ground via a large value capacitor, is less than 10mA.
If a voltmeter is available, check that the voltage

between the common emitter junction of the output

transistors and battery positive is about A\ volts. A
functional check can now be made by removing the

shorting capacitor from TR3 base and connecting an

Resistors
Rl lOOkQ R7 33kfi

R2 68kQ R8 5-6kfl

R3 lOkQ R9 220il

R4 5-6k£K RIO I00fl

R5 IkO RM 680Q
R6 330Q

Potentiometer
VRl 5kQ preset skeleton miniature or

mounting control

panel

Capacitors
CI I ftF elect. ISV
C2 I6^F elect. ISV

C3 I6MF elect. ISV

C4 I6-.F elect. ISV

C5 1 60,* F elect. 10V

C6 I60^F elect. 10V

Transistors
TRI. 2, 3, 4 NKT277 or NKT274 (4 off)

(Newmarket)
TR5 NKT777 or NKT773 (Newmarket)

Loudspeaker
LSI 25 ohms, 5 inch, round (Plessey)

Battery
BY1 9 volt type PP9

Miscellaneous
Sample Veroboard
Battery connectors

P.V.C. covered wire

input signal to TR3 base via a blocking capacitor.

The current will then rise significantly. If satisfactory,

wire up and check the rest of the circuit, taking care

to monitor the total current of the unit at all times.

VARIATIONS
If the unit is to be used as a normal audio amplifier,

either with a microphone, pick-up, or with a radio

tuner, omit Rl, CI, and TRI from the circuit, and

couple the input, via a 16/<F capacitor, to the top end

of VRJ-
With the component values shown in the circuit

diagram, the frequency response of the unit is con-

sidered to be adequate for normal domestic use,

although the results are by no means hi fi. The low

frequency response can be improved, however, by

replacing C6 with a 1000>F capacitor.

Using a 25 ohm loudspeaker, about -200mW of

output power is available at reasonable quality;

greater output power can be obtained using the same

speaker, but distortion then becomes excessive.

Undistorted output power can be increased by using a

lower impedance speaker, but in this case larger

transient currents have to be handled by the output

transistors which may be damaged as a result.

Never disconnect the loudspeaker when the power

supply is on or the output transistors may be damaged. It

should be possible to use this amplifier with speaker

impedances as low as five or even three ohms, but in this

case a 100mA fuse should be wired in the negative

supply line as a safety precaution against damaging

the output transistors. The maximum output voltage

that is available without distortion is about 7 volts

peak-to-peak (approximately 2*5 volts r.m.s.), with a

25 ohm loudspeaker.

If the unit is to be built into a composite piece of

equipment, replace VRl with a front panel mounted
volume control and knob. "^r
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a new 4-way method of mastering

ELECTROIMI
by doing — and — seeing

j k OWN and
^ HANDLE a

complete range of present-
day ELECTRONIC PARTS
and COMPONENTS

2> BUILD
and USE

a modern and profes-
sional CATHODE RAY
OSCILLOSCOPE

1> READ and

DRAW and

UNDER STA N D
CIRCUIT DIAGRAMS

4 P CARRY OUT OVER 40 EXPERIMENTS ON BASIC ELECTRONIC
CIRCUITS AND SEE HOW THEY WORK . . . INCLUDING . . .

i VALVE EXPERIMENTS
TRANSISTOR EXPERIMENTS
AMPLIFIERS
OSCILLATORS
SIGNAL TRACER

I PHOTO ELECTRIC CIRCUIT
I COMPUTER CIRCUIT
i BASIC RADIO RECEIVER
i ELECTRONIC SWITCH
SIMPLE TRANSMITTER

|A.C. EXPERIMENTS
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• SIMPLE COUNTER
#TIME DELAY CIRCUIT
• SERVICING PROCEDURES
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e any°ne to really under"™<* electronics by a modern, practical and visual method-maths, and a minimum of theory—no previous knowledge [required. It will also enable anyone to understand how

test, service and maintain all types of Electronic equipment, Radio and TV receivers, etc.

FREE
POST NOW i

for i

i BROCHURE I

| or write if you prefer not to cut page 1

I

To: BRITISH NATIONAL RADIO SCHOOL, READING, BERKS. Please
send your free Brochure, without obligation, to: we do not employ representatives

NAME BLOCK CAPS I

ADDRESS PLEASE PE 10 •
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TELEVISION AERIAL
for Fringe Areas BBC 2

«
11 Directors and reflector Eiiut—a really efficient

model by one of our most famous makers—must
improve result* -45* plus 3/6 post ami Ins. Low
Iobb co-ax cable 1/6 yd., BBC 2 aerial Amplifier £4.4.0.

STEREO DE LUXE HEADPHONES
Even good musk is not
everybody "a cup of

tea—and if your
family is in this group
then you need these
superior phones. Al-
ternatively If you've
not experienced the
erhllerating sensations
these phones can
supply from stereo re*

cofdlugs theo you are
mining one of the fine

pleasures hva ilab I e

today at lotv cost

—

Complete with cushioned ear- pads, bargain price 75/-

plus 2/9 post and insurance.

750 mW TRANSISTOR AMP.
4 transistors Ln>

i iu'lmg two in

push* pull input
for crystal or
magnetic micro*
phone or pick-up
—feed back loops
—sensitivity 5
m/v.

PRICE (9 6

Post and inn. 2/fi.

Speaker! Sin, 12:6: am. 13/6: On. x 4ln. 14/6.

TUBULAR HEATERS
Xe* and unused made by ft,E.C—rated at 60 watts
per Ufot—these are ideal In airing cupboards, bedrooms,
offices, stores, greenhouses, etc.—curtains or papers
can loach them without fear uf scorching or fin-.

Supplied complete with fixing brackets and available

in the following sixes. Prices which are about quarter
of list price Includes carriage by £LR.r>.

Bft.—»/-, 10ft. 36.'-, 12ft.—42/-
also In twin assemblies (one pipe above the other):

4It.—W-, ML—M/-p 6ft.—M/-

SIMMERSTAT HEATER REGULATOR
Hul table to control elements, heater, soldering

irons and boiling rings up to 2*564 watt. Complete
adjustable, normal price 55/- each, special snip

price 1E/0 plus 2/* postage and Insurance-

THERMOSTATS
Tnw 'A' IS uup. for control ling room beaters, grecii-

house, airing cupboard. Has spindle lor poiutei

knob, quickly adjustable tram 30°—80 P. 8/6 plus
l/-post. Suitable box for wall mounting, 9/ -P. *P. 1/-.

Type *B* 15 amp. Thli la a, 17iu. long rod type made
by the famous Munvic Co. Spindle adjusts this (rum
30-550 1'. Internal screw alters the setting so this

could be adjustable over 30 to 1.000 F, Hultable lor

controlling furnace, oven, kiln, immersion heater
or to make fiamestat ur fire alarm. S/S plus 2/9 post
and Insurance.
Type 'D'. We call this the Ice-stat as It cuts In and .mi

at around freezing poiul. 2/3 amps. Has many uses,

one of which would be to keep the loft pipes from
freezing il a length of our blanket -aire < 16 yds. 10 -J

Is wound round the pipes. 7 6. I' & F. 1/1.

Type 'E'. This is a standard refrigerator thermostat.
Hpiudle adjustments cover normal refrigerator tem-
perature, 7/8 plus 1/- P. & P.

SEMI-CONDUCTOR BARGAINS

INFRA-RED
HEATERS
Matte up one of these latest type beaters.

Ideal lor bathroom, etc. They are

simple to make from our easy-to-follow

instructions—uses silica enclosed element* designed for the correct

infra-red wavelength (3 microns). Price (or 760 watte element, all

parts, metal casing as Illustrated, 81/8, plus 3/6 post and Ins, Pull

switch 3/- estra.

FIELD TELEPHONE UNIT
Officially known as Remote
control units No. 1, essen-

tially these are telephones
with additional facilities

—

each unit contains magneto
type ringer and bell—as

well as transformer—relay
and switches. A. pair ol

these will give you two--

way communication over
distances up to live miles—
unused and In good con-

dition 39/G each plus 7/6
carriage and insurance,

FINE RECORD PLAYERS

Type Type Type
No, Price Xo. Price No. Price

2X1727 lfii- HAT101 8/8 0C71 */-

2X1734100/- MAT120 7/8 OC73 »/•
2X17*2 88,- MAT12I 8/8 OC75 8/-
2X17*7 25> GAS V- 0C7fi 8/-
2X1748 10- OA10 61- OC77 •}>•

AC107 e/- OA47 8/- OC7B 61-
ACI27 »/- <JA70 Wk OC78U 5/-
AtJYlT 8/8 OA79 2,6 OC81 8/.
ACY1B s/e OAS1 2/8 UC81D 8/-
AUY1S 8/8 OAB8 8/- OC02 6/-
ACY20 8/8 OA90 2'6 QCS3 8/-
ACY21 8/- OA9I 2/8 OCW tl-
ACY22 4/8 OA200 3/3 OC139 B/8
AF114 71- (JA202 4/8 OC'140 18/8
API 16 8/8 OC22 ie/- OC170 ft

-

AF1IG 71- acn 17/8 OCI71 8/-
AF117 61- OCM 22,6 otsoo »/-
API16 12/6 txso 7/8 OC201 ids
API30 17/6 OC28 15..'- OC202 18/8
AP186 lt/8 QC29 17/e 002m 12/9
AFZ12 IS;- OCM ls/e OCP7I lflfl

ASZ21 18/- oca» 18/- ORP12 8/8
SC107 14/8 OC42 e/e ORF00 61-

BY100 5/6 OCM 61- MB078 8/8
aYzia 7/i OCM *!- •SB305 S«
MAT 100 7/9 OC70 *!- SB361 10/-

SPECIAL BARGAIN
Special set for amplifier cir for uutput stage win-
prises OCalD and match pair OCS1 truly IB/8
post free

Complete with servlre sheet and template.

-THIS MONTH'S SNIP-

nod because they huve been

making record players for so

long GARRARD are your

best choice -big range always

in stock.

7/6 lor post and insurance

£11.11.0
£10.8.0
126.0.0
£3.9.6

ELECTRIC BLANKET OUTFIT
A 13yd. 70 watt waterproof element with temperature control

by Thermal balance—and a double pole blanket switch In pastel

blue bakellte—with enclosed neon on/off Indication—both Items

ideal tor renovating a delunct or doubtful blanket—supplied
complete with layout and other instructions only 12/6 plus 1/6

post and insurance.

See in the dark INFRA-RED BINOCULARS
These infra red binoculars
when led from « high voltage

source will enable ob-iects

to be seen In tbe dark.

providing the objects are In

the rays of an Infra-red beam.
Each eye lube contains a
complete optical lens system
as well as tbe infra-red cell.

These optical systems can be
used as lens lor T.V. cameras
--light cell, etc. (details supplied). The binocular* lorm part of the

Army night driving (Tabbyj equipment. They are unused and believed

to be in good working order, but sold without a (tuarantee. Price

12.17.8 plus 10/- carriage and insurance. Handbook 2/6.

GOOD COMPANION Mk V
Saves you work

—

It's partly built

Like its predecessors I his latest

Companion has a full fl perform-
ance—such as only a good wooden
cabinet and hi -nil* speaker can
give, and due to Its being partly

built you will have it going in an
evening. Note these features:

• All MuMard Transistors in-

cluding 3 x API I".

• Two tone Cabinet, aii* llin. -s 8in. x 3in

• All circuit requirements Push Pull output

-

A.V.C. and feed back, etc.

• Printed circuit board all wired only connections,

e.g.,lo Volume control'—W1C. 8witch and Tuning
Condenser.

• Pre-allgned IP stages complete with lull instructions. Trice only

£4.12.8 plus n/6 post and insurance.

DEAC RECHARGEABLE BATTERIES
*sa» These nickel cadmium cells have negligible ^jtf!^

internal resistance. Will deliver current K
you require, reduce distortion and are com-
pletely reliable. They may be recharged

indefinitely. Replacements for FP3 87/-,

C7 12/8. 112 SB/-, till 28/- or send for list.

Note charger Inr these types available, 22/8

fells far building into tape recorders and
other equipment; Heavy duty 1.20 v. type
.8/8. Heavy duty 9 v. type W-. Charger
that will deal with both together or separ-

ately, M.15.C.

SUMMER SALE
BARGAINS UNLIMITED

MIKIATORE RELAYS with removable covers. Very
sensitive (will close on only 20 raAI. Coll resistance

10,000 ohms—contacts are three sets: triple set for

change ovfcr pair to open circuit and the third pair

to close circuit—perfect order unused (removed from
equipment!, 7/0 each.
MAIHB TRAXSFORHER. Upright mounting with

primary lapped 200, 220, 240 v. El secondary Is

260-0-250 v at 100 mA and it has two L T second-

aries ol 6.3 V. 1{ amp.—unused (removed from
equipment). IS/- plus 3/8 post and insurance,

HULLARD SILICOlt RECTIFIERS. 3S0 v. 100 mA.
Removed from unused equipment, perfect. Rel.

BY100, 4/8 each.

REED SWITCHES. A pair of contacts sealed Into

a glass tube. When a magnet comes close the contacts

close Immediately and the circuit is switched. For
burglar alarms on doors or windows—moving displays

for advertising—rev. or batch counting—relay circuits.

New and perfect, price is 6/6 each.

!io. MEG. F0T8. By Erie, standard lin. spindle, lin.

long, 7d. each in doz. lots, otherwise lOd.

lin. ME0. POTS WITH D.F. BW1TCH. Again by Erie.

Standard size spindle lin. length. 106. each in doz.

lots, otherwise 1/3 each.

MIIIIATURE PICK-TJP. For pop-records—this 1*

made by Cosmocord—has a crystal cartridge and
long play sapphire stylus—offered lor less than the

wholesale price of the stylus only—namely 8/B each

or 36/- doz.
SYlTCHROrTOUS METER MOTOR. Thia is sell starting

and has a co|f ended spindle—add a train ol gears

and you have a clock or hours elapsed meter, or II

would drive a little fan to keep equipment cool or

similar Job. Brand new and perlect, S/6 each, 54/»

per doz,
RELAY SWITCHES. These enable micro switchta,

delicate thermostats or other low current devices to

control up to 30 amps.—Ideal to switch thermal

storage beaters—motors, etc., made by the famous
A.E.I, group these are listed at *26 each—yon can

buy II 11 you hurry at a very keen price ol 88/6 each

and we will include diagrams and data. Mounted on

panel size approximately x 7 x 2in. deep.

MAWS PBOM CAR BATTERY Rotary generators

12 v. input, 240 v. output. 110 mA. 22, 300 mA. ti.

plus 6/- post.

H.R.0. POWER PACK. Suitable 240 or US volt

mains, gives 2S0 v. H.T. nud 6.3 v. L.T, Unused but

soiled and less rectifier valve, 18/6. plus 6/6 post.

A.C./D.C. AMMETER. 21 In. Bush mounting. 0.9

iimps. but external shunt easily removed. Offered
at elllr price, 8/6 each, 88 doz.

"C'CORE POTTED OUTPUT TRANSFORMER,
Made by the famous " Parmeko " company theae

are the best money can buy—we can offer a bargain

15 watt rating, centre tapped primary with secondary
for 3 ohm speaker, potted anil in black stove

enamelled case (or upright mounting these will make
your amplifier or rig look perfect at only 12/6 plus

3/6 carriage and insurance hurry for these.

FLUORESCENT LIGHT KITS. Comprising choke,

lampholders, starter and two chrome tube clips.

40 watt 11/6, 80 watt 17/6, 65 watt 17/6, 20 watt 18/6
plus 3 '6 post and insurance,
6.8 v. HEATER TRANSFORMERS. 1 ! amps., 6/8.

ARDENTE HEARING AID
If not wanted us hearing aid these could be the basil

ol radio control imlti—pocket transmitter— staff

locators, etc. They are beautifully made little unite

and they contain many subminiature parts including

crystal microphone, on/off switch—volume control

with on/off switch— inter-stage transformer—Mnllard
valves typeB DL 66 and DF 64 (2 ol). All parts in

good order, in fact bearing aids believed to be in

working order but not guaranteed so—complete In

plastic case with pocket clip only 87/6 (earphone not
included).

MEDRESCO HEARING AIDS
Also available similar condition to above used bnt
believed working, only IB/- each.

WALL MOUNTING THERMOSTAT
By Hatch well, Intended for use to control tubular

or any type of space heaters indoors or in a green-

house—adjustable over 40 /B0 complete with mounting
crews, 29/6, plus post 2/0 (normal price Is at least

twice tbls).

MAINS POWER PACK
MAINS POWER PACK designed to operate transistor

sets and amplifiers. Adjustable output 6v. -9 to
12 volts lor up to oDOmA (etnas B working)- Takes the
place ol any of the following batteries, Ppl, PF3,
PP4, PF6, PP7, PF9, and others. Kit comprises:
mains transformer-rectifier, smoothing and load
resistor, 5,000 and 500 mid. condensers, zener diode
and instructions. Real snip at only 14/6, plus 3/6 post.

Where postage is not definitely stated as an
extra then orders over 18 are post Iree. Below
23 add 3/9.

ELECTRONICS (CROYDON) LIMITED
102/3 TAMWORTH ROAD, CROYDON, SURREY (Opp. West Croydon Station)

post orders to: Dept, PE, SPRINGFIELD ROAD, EASTBOURNE, SUSSEX
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detached
particles

JOHN VALENCE

JUST A DREAM

One's heart must go out to Lord
Robens and his fellow members of
the National Coal Board. With
courage and imagination they em-
barked upon a vast programme of
modernisation, calling in all the
resources of modern technology.
This planning reached a grand climax
in the completion of the showpiece
colliery at Bevercotes in Nottingham-
shire. Twelve months ago the
National Coal Board unveiled this,

the first remotely controlled mine in

the world, with electronically guided
and controlled machinery.
What an inspiring picture this

presented: here was one of the oldest
industries of all—notorious for the
severity of its working conditions—
boldly deciding to take a gigantic step
forward into the 21st century. A
shining example for other industries
to follow. A glimpse of the future,
when all unpleasant and arduous toil

would be undertaken by machines
with man merely there to supervise
their operation.

So we thought. Alas, this remains
but a dream.
For some inexplicable reason, the

mineworkers seem unappreciative of
the new white-coated role they are
being offered. A few million pounds
worth of equipment including com-
plex electronic installations lies en-
tombed 3,000 feet below the surface,
unused, at Bevercotes. The coal that
might have been won during these
past 12 months is estimated at about a
million tons.

OFF THE BEAT?

Computers, infra-red devices, radio,
and closed circuit television are some
of the electronic aids now being
mobilised for action in the campaign
against the mounting crime wave.

Will this extended use of science
and technology result ultimately in
the disappearance from our streets

of the "bobby ,
'? I would not myself

have thought this at all likely. But no
less an authority than the Secretary
General of Interpol, M. Jean Nepotc,

believes this to be so. By 1975, he
forecasts, policemen will have vanish-
ed from the streets in Britain and their

function will have been taken over by
television cameras!

Such a state of affairs can hardly be
contemplated. Just consider, for one
thing, our guests from overseas.
Whatever will they do when they want
to be directed to say—The Tower, or
wish to know when the Changing of
the Guard ceremony takes place.

And, in particular, let us consider
those members of the fair sex one
sees in the busy streets of the Capital
gazing admiringly upwards into the
face of an ever helpful bobby. They
surely will find little recompense in

the glassy eye of a television camera

—

even if it is part of an all knowing
robot with a computer fed encylo-
paedic mind.

RELIABLE SERVICE

The radio and television rental

system is hardly known in the U.S.A..
where it is limited to such institutions

as schools and hospitals. This is in

sharp contrast to our own country,
where the rental system is becoming
increasingly popular with the general
public. When colour arrives in

Britain (all being well—end of 1967)
it is predicted that at least 80 per cent
of colour receivers in private homes
will be hired on the rental basis. This
at any rate was the view put forward
by Mr. Robinson, Chairman of
Radio Rentals Limited, when an-
nouncing a tie up between his firm
and The Radio Corporation of
America for the production of
colour tubes in Britain.

Apart from the very real financial

aspect, I suspect that the swing over
to rental as opposed to private
ownership has been greatly en-
couraged by the public's suspicion of
the "servicing" fraternity. Perhaps
this Cinderella of the radio and tele-

vision trade could learn something
from its counterpart in the U.S.A.
Over there the private listener or
viewer is dependent on the service-

man or "troubleshooter" and, one
presumes, has no qualms about
calling him in,

ALL-TALKING
INSTRUMENTATION

The motorist has benefited very
considerably from electronic develop-
ments. As readers of this magazine
will know quite well, there are a
variety of devices designed to assist

the driver or to safeguard his vehicle.

Nevertheless, what we have seen so
far is apparently just the beginning.

For example, the Ford people, I

understand, are developing "audio"
speedometers and petrol and oil

gauges. Miniature tape machines will

give pre-recorded warning messages
as the needle reaches a danger mark.
The idea is to relieve the motorist of
the necessity of frequently glancing at
the dashboard instruments. I suggest
that automatic muting of the car
radio when the audio warning comes
up is a vital adjunct to such a scheme.
Talking of car radio, the practice of

driving along with the accompani-
ment of broadcast entertainment is so
widespread now that it will doubtless
surprise many younger readers to
learn that the introduction of this

amenity was fiercely opposed in some
quarters in the early days as being a
dangerous distraction. But, para-
doxically, it was soon proved that a
radio programme can help keep the
driver alert, particularly on long
solitary journeys.

It

TALKING
SPEEDOMETERS
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A SELECTION FROM OUR POSTBAG

Where has all the fun
gone?
Sir—I have completed making the

Fuzz Box described in the July

issue, but have not obtained fully

successful results with it.

On connecting up and plucking

the guitar string softly, only a very

small output can be obtained (far

softer than without the fuzz box
connected). However, on pluck-

ing the guitar string fairly hard, a

very loud (much amplified above

normal level, i.e. without the fuzz

box) fuzzed note is obtained. This

is satisfactory, except for the fact

that this note lasts only for a few

seconds on the bass notes, and even

shorter on the treble notes. This,

however, I suspect is due to the

guitar's lack of sustain on the

treble notes) before suddenly cut-

ting out and reverting to the "tinny"

output, as before. Just before

cutting out, a crackle also appears,

with the fuzz. Thus, it seems that

whether the unit fuzzes or not is

dependent upon the input supplied

by the guitar.

In the unit which I constructed

I was not able to obtain the correct

values for all the components. But,

since the margins of error are fairly

small, I am not sure whether or not

the fault can be traced to any of

these.

S. F. Bywaters,
Hornchurch,

Essex.

Slight modifications may be necessary so

os to make the fuzz box match the

particular guitar output specification. The

clipping 'stage preceded by the pre-amp

has a definite minimum threshold input

level which can be varied by changing

the value of R3. altering the gain of TR2,

or trying a different diode as Dl. Any
signal lower than the minimum trigger

input level will not be reproduced at alt.

The circuit will give an illusion of

sustaining the signal because, providing

the input signal is over the threshold

level, the output signal is always at the

same level until cut-off point is reached,

when the input level falls below threshold.

The true sustain effect is not only un-

obtainable but also undesirable. If any

such unit gave a sustain effect then any

note played would carry on to give a

cataclysmic discord if the next note

was played soon after.—M. S-R.

The Roding Boys'

Society
This radio and electronics group

for boys has changed the Head-
quarters location, and the meetings

are now held in Waltham Forest,

London, EJ7.
An expansion of the activities

should now take place with the

new facilities available to us.

Meetings will continue on Tues-

day evenings, plus special activities

on Saturdays.

Boys who are especially keen on
radio/electronics are particularly

welcome to visit the new Centre. If

you are interested please contact :—
Ron Marchant,
154, Essex Rd„
London, E.10,

CAN YOU HELP?
Letters Tor inclusion under this heading should
be as brief as possible. Replies should be

made direct to the readers concerned.

Sir—I have been trying to obtain

some early issues, Nos. I to 10, hut

have had no luck. ' I wonder if any of
your readers can help? I will, of
course, pay the postal" rates and
charges.
B. Toffoli, 18* Fatnley Street, Mt.
Lawley, Perth, Western Australia.

Sir-lam interested in purchasing hack
number 1 to 12 of volume 1 and
February J 966 at cost pips postage-
A. Balsilhe, Science Dept., William-
wood High .School, Seres Road,
Clarkston, By Glasgow.

Sir—Can any reader supply me with

all back copies for volume 1 as well as

numbers I to 4 of volume 2?
O. W. Griffiths, P.O. Box 13504,
Sinoville, Pretoria, South Africa.

Str—*Gan ' anyone supp I v\ me with the

first four copies of Practical Elec-

tronics? 1 would pay full price for

these to complete my collection.

D. R. Fairbrpther, Avertll House,
King's College* Otahuhu, Auckland,
ISlew Zealand.

Sir—Could any of your readers

supply me with volume 3 complete
with blueprints, etc?

J. A. Daykifi, 14, The Avenue,
Churchdown, Glos.

Back numbers are usually very quickly ex-

hausted. We strongly advise all our readers

that a standing order be placed with their news-
agent to avoid any future disappointment.

Hoise from the quiet sun
Sir—I read with interest the article

on Radio Astronomy by C. B.

Sibley in the August edition.

I should like to point out that the

detection of thermal noise from the

quiet sun is not as easy to detect as

the writer suggests. The block

diagram (Fig. 4) shows a radio-

meter or full power system which

is quite suitable for detecting large

solar outbursts and should give

good results during maximum
sunspot activity.

Trying to detect the quiet sun

with this system would be impos-

sible as all forms of man made inter-

ference wilt be shown pn the pen

recorder. As a result it would be

difficult to sort out genuine solar

signals from the unwanted ones.

My main purpose of writing this

is to prevent any would-be con-

structors becoming disappointed if

their efforts failed, as I have con-

structed similar equipment without

producing any results.

The type of equipment that

could be used very successfully by

the amateur with a garden of

moderate size is the phase-switched

interferometer. This system takes

more time and effort but the results

are most satisfying as I have found

with my own equipment.

M. J. Hale,

Secretary of the Radio
Astronomy Section,

The British

Astronomical Association,

London, S.E.9.

"Pop" mandolin
Sir—Having read Colin Greig's

letter in the August edition, I

think that I ought to make one or

two comments in reply.

The first is that the original

instrument, the Electronic Mando-
lin, designed by S. Chisholm in the

June edition was made originally

with the idea of being highly ampli-

fied in a "pop" group. Also if it is

to be used for this purpose a crystal

microphone would be useless as the

risk of "feedback" and the picking

up of extraneous noises would be

too great.

If a crystal pick-up is used the

tone would be extremely "tinny"

and tend to reproduce the upper
register of the instrument more
than the lower one.

G. K. Mitchell,

Orpington,
Kent.
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MAKE UP ALL SIX CIRCUITS
IN THIS MONTH'S ISSUE WITH THIS SPECIAL

PACK
— 5 ADDITIONAL BOARDS
WITH SPOT FACE CUTTER

for only

Obtainable from your usual Retailer.
One Board FREE in this month's

" Practical Electronics
"

IF YOU WOULD LIKE TO KNOW MORE
ABOUT VEROBOARD AND VERO

PRODUCTS WRITE TO

VERO ELECTRONICS
LTD.

INDUSTRIAL ESTATE, CHANOLER'I FORD
HAMPSHIRE

Tel,: CHANDLER'S FORD 2*2 1 —TELEX 47551

Branchti and Aftnts throughout tho WorM

A New Martin Recordakit —
designed specially for the MAGNAVOX 363
3 WATTS OUTPUT Get the best out of your MAGNAVOX STUDIOMATEC

TAPE DECK with a Martin Recordakit assembly. This
9 comprises everything you want to make a superb two or four

track 3-speed recorder (taking 7 in. reels) at a price that will
OUTLET FOR HI-FI AMP save vou pounds. The basic Martin units are assembled and "^BM.

L^fe*. '
tested, making it necessary for you simply to fit and connect ^»ki;?i ^ JV KIT M4 lessihem together in accordance with the detailed instructions ^HSHHMMIl U ^^BaBr d d ;

book supplied. When built, your Martin Recorder appears as ^Uj MU^^T (four track) but
SOLDERING NOT s

.

ho
,

wn
, '

T!^, l

i5*
is detachable. Case with speaker, and ^HUI ^T inc. valves, screws

NECESSARY RFmBniim'?- i J? °"r
rcQUeS,

r
MAR™ ^i^^T wire, track switching,KECORDAKITb have long been famous (or their high ^^P^ etc £15 19*_ performance standards, quality of materials, simplicity and v .~. ... , ,. ,

'• dependability. The latest is the best vet IUI M2 leSi case •» "^ck {.two track) but incl.
valves, wire, screws, etc. £14.19,6

SEPARATE RECORDING _ _ ___

co
e
n
v
t
e
ro
a
ls

d V0lUME ^< Martm Audioklts far Hi-Fi
- The uniquely reliable kits with "Add-on-ability"

jflh " Wmt No other system allows you to • 5-stage input Selector £2.7,6
~ Jg^r WSt'^^ enlarge your installation stage • Pre-amp-Vol. control £1.17.6

' j*\ § 'M '*^ -"" bystageas Audiokitsdo.They • Pre-amp/tone controls £3.2.6
." M/f^'XmT *? comprise a wide range of very well • 10 watt amp. (3 ohms) £5.12.6

- ^flfik 'iQw "»- made prefabricated transistorised units • 10 watt amp. (15 ohms) £6.12.6
m \2 m wr"'ch connections are standardised • Mains power supply £2.15,0
\Jp throughout and from which anything from a simple

,<,- straight amplifier to an elaborate hi-fi stereo amplifier f"^^-^—™-^— ^——i^-»^™«- warn—
with FM tuner can be built. The Recordakit described above I MARTIN ELECTRONICS LTD.

can be combined with your Audiokit assembly if you wish. 1M High St., Brentford, Middlesex
I B«Hi*it«Jto of Q RocordakJtt Q AudlokiU

FROM PRE-A MP TO A HI-FI STEREO/FM ASSEMBLY
| JJJJL

Martin Recordakits and Audioklts are obtainable from good stockists everywhere. |

In cases of difficulty please write direct. Trade enquiries Invited. [ ADDRESS

MARTIN ELECTRONICS LTD J^*"^r«2SES5 LiS;- ta^L_____2^J
751
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Practical Electronics Classified Advertisements

The pre-paid rate for classified advertisements is 1/- per word (minimum order 12/-), box number

1/6 extra. Semi-displayed setting £3 . 5 . per single column inch. All cheques, postal orders,

etc., to be made payable to PRACTICAL ELECTRONICS and crossed " Lloyds Bank Ltd."

Treasury notes should always be sent registered post. Advertisements, together with remittance,

should be sent to the Advertisement Manager, PRACTICAL ELECTRONICS, George Newnes

Ltd., Tower House, Southampton Street, London, WC2, for insertion in the next available issue.

SERVICE SHEETS

SE R VICE 1HEETS for all makes Radio, T/V,
Tape Recorders, 1925-1966. Prices from 1/-.

Catalogue 8,000 models, 1/1. Free fault-

finding guide with all sheets. All types of
Valves, Components, Books, S.A.E. lists.

Please send stamped Addressed envelope with
all orders/enquiries. HAMILTON RADIO,
Western Road, St. Leonards, Sussex.

CIRCUIT. CO MP., VALUES, Avo model 7. 1/8

plus S.A.E. TELE AY, Maudland Bank,
Preston.

Ex N.E.V., C.C.T.V. Camera and Monitor
Circuit Diagrams. S.A.E. for list. LOWE, 62
Brownswood Road, London, X.4.

SERVICE SHEETS
4/- each, plus postage.

We have the largest supply of Ser-

vice Sheets for all makes and types

of Radios and Televisions, etc. in the
country. Speedy Service.

To obtain the Service Sheet you
require, please complete the at-

tached coupon:
From

:

Name: ....

Address:

To: S.P. DISTRIBUTORS
30 Baker Street, London, W.I

Phase supply Service Sheets for the

following

:

Make:
Model No.: Radio/TV

Make:
Model No.: Radio/TV

Model "n'o'.V!!!
!!!!!"!""!"' Radio/TV

I also require the new 1966 list of

Service Sheets at 1/6 plus postage.
(please delete items not applicable)

I enclose remittance of ,

which includes pottage

MAIL ORDERS ONLY o«. pe

FOR 8ALE

BACK NUMBERS OP "P.E," from No. 1 (22)
with blue prints. Electronics pocket book, by
Hawker, cost 11/-. Slmtech Electronics Course
41/- Best offer, first, over £8.0.0. to include
adveit and postage. WHITE, 1 Cross Street,
Burnham-on-Sea, Somerset.

FOR SALE
(continued)

FOR SALE. Oscilloscopes— Galvanometers —
Evershed & Vlgnolles Meggers. Also other

items and components. Free list. Stamp
please. R, <fe E. MART, Box 9, a. P.O.,

Tunbridge Wells, Kent.

BSVSSA TRANSISTORS New: Tested 7/1.

Also: 2S302'A 1/6: 2S104 10/- ACY17 2G302
OC203 OC205 IS113. Many more. Very low
prices, Lists S.A.E. Box No. 5.

TRANSISTORS UNMARKED UNTESTED.
40 for 10/-, P. & P. 1/-- 4 packets post free.

Relays, thousands of types, special catalogue

free. General Catalogue of Mechanical Jt

Electrical Gear, Tools, etc., 5,000 items, free.

K. R. WHISTON (Dept. PET), New Mills,

Stockport.

RELAYS. 8 assorted 12-24 volt Ex-Equip-
ment, tO/-, p. & p. #/-. We can supply most
relays as recommended in this journal.

GOVERNMENT SURPLUS. Electrical and
Radio Equipment. Our new catalogue No. 16
now ready, 2 6 Post Free, cost refunded on
purchase of goods oyer £2. ARTHUR SALLIS,
Radio Control Ltd., 93, North Road, Brighton.

ADHESIVE STRIP LABELS. |* embossed
Glossy, P.V.C. various colours, lfd, letter.

C.W.O. and S.A.E. to:— Mr. BROWN, 1 Effle

Place, London, S.W.6.

CRACKLE PAINT. Black or Grey, 4 pint tins

4/-, post 6d. from the component specialists.

SER.VTO RADIO, 156-8 Merton Road,
Wimbledon, London, S.W.19,

VENNER TIME SWITCHES. Reconditioned,
14 day clock, once on once off every 24 hours.

Jewelled movement, fully guaranteed, 15 amp.
37/0. P. & P. 2/8. A. R. BATCHELOR,
(E.M. Dept.) 4 Park Road, Bromley, Kent.

ELECTRIC
SOLDERING IRON

FANTASTIC
BARGAIN OFFER

ONLY
Lightweight Pistol
Crip hand I• 40
watt, 240 - 250v.
A.C. detachable ,

handle form* cover PoiT FREE

for iron when not in use. With
4«ft. Safety 3-core flax. Indis-
pensable for every home handy-
man. A boon to mode' makers and
a necessity for every electronics
enthusiast. Offered to you at this

new amazing price.

C. H. SERVICE (Dept. PE)
Lu.tad Hall Lana, Tatsflatd, Kant.

10/

FOR SALE
(continued)

HAMMERITE
HAMMER PATTERN

BRUSH PAINT FOR
•AHEIS.METALWORK

J/6 TIN • JUST BRUSH ON •
WITHSTANDS l»X, OIL, WATER, Etc.

2i oi. tins 3/6 i gallon 35/-*

i pint 7/6 I gallon SBh*
I pint I $/- <* sent by road)

Carriage: Orders up to 5/-, 9d; up to 10/-, 1/9:

over 10/-, 2/9, Colours: Slue, Silver, Black or
Bronze. Return of postservice, Monday to Friday.

From your competent shop or diVett from the
manufacturer;

FIN NIGAN SPECIALITY PAINTS (PE)

Mickley Square, Stocksfield, Northumberland
Tel. Stocksfield 22BQ

C. Core Transformers

Mains Prirn; Tapped 200/240V. Sec;

80, 140, or Ser.220 volts. 100 Milli-

amps, 6.3V, l.BA, 6.3V, IA Terminal

Tags, Mu -Metal Screened.

Size : 3 x 3 x 3± ins.

14/6 post paid.

(CASH WITH ORDER, ONLY)

S.A.E. FOR LISTS OF

SPARES AND VALVES

JACK PORTER LTD.
(Established 1928)

30/31 College Street, Worcester

BOOKS AND PUBLICATIONS

SURPLUS HANDBOOKS
19 *et Circuit and Notes 4/6 P.P. 6d
1 155 get Circuit and Notes 4, 6 P.P. 6d

H.R.O. Technical Instructions . . 3/6 P.P. fid

38 get Technical Instructions. . . . 3/6 P.P. 6d
44 get Working Instructions ,, 3/4 P.P. fid

88 let Technical Instructions. .. . 5/~ P.P. fid

BC. 231 Circuit and Notes 3/6 P.P. fid

Wavemeter Class D Tech. Instr. 3/4 P.P. 6d
18 set Circuit and Notes 3/4 P.P. fid

BC.I0OO (31 gat) Circuit & Notes 3/6 P.P. 6d

CR. IQO'B.28 Circuit and Notes 8/6 P.P. 9d
R.I0T Circuit and Notes 5/- P.P. fid

A.R.86D. Instruction Manual . . 15/- P.P. 1/6

62 set Circuit and Notes 4/4 P.P. fid

Circuit Diagrams 3/- each post free.

R.III6/A, R.I224/A, R.I35S, R.F. 24, 25 and
26. A.I 134, T.I 154 (all models),- BC.342,
BC.348J, BC.348 (E.M.P.), BC.3I2, BC.624
Resistor colour code indicator 1/6 P.P. 6d.

S.A.E. with all enquiries please.

Postage rates apply to U.K. only.

Mail order only to:

Instructional Handbook Supplies
Dept. P.E., Talbot House, 28 Talbot Gardens

Leeds 8
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TRANSFORMERS

TELEVISION:!
From your OWN Car Battery

Famous DELCO TRANSFORMER trans-
forms 12 or 24v\ supplv to maim Power
for TV, J" drills, etc. MOW /C IAA
C.O.D. 2/6 extra. OMLV t^-IU-V
VIBRATOR POWER-PAK. Stepl2v.up
to MAINS output. For Universal AC/DC
razors, small fluorescent fittings, >> IJL
radios, etc. Only **#*
HOOVER ROTARY TRANSFORMERS.
6v. input, 250v.output. 12v. input, ^C /
490v. output. 32 watts, AJ

/
-

QENERATINGSETS. Brand New. TINY
TtM. 12v. 300 watts, In packing case.
SELF STARTING. Normal List /«
Price *T«. Price Delivered t-»»

Send XOW—DiHnery by return

JAMES WALKER, electronics division

School House, Wood Wilton, Hun tin [don
Phone Abbots ftipton 368. Q am. to 10pm.

WANTED

O.E.C. RELAY
CHANGE CASE) WANTED

THIS TYPE AND
SIMILAR

RELAYS, ANY
CONDITION.

SEND 8.A.E. FOR
DETAILS TO:

112 GROBY ROAD
GLENFIELD
LEICESTER

EDUCATIONAL

B.Sc.(EN8.), A. M.I.Mich. E., A.M.I. E.R.E. City
& Guilds, etc., on "Satisfaction or Refund of
Fee" terms. Wide range of expert Home
Stndy Courses in Electronics, Computers,
Radio. T.V., etc, 156-page Guide— FK BE.
Please state subject of interest. BRITISH
INSTITUTE OF ENGINEERING TECH-
NOLOGY, 124k College House. Wright's Lane,
London, W.8.

TELEVISION SERVICING
COMPUTER TECHNIQUES
RADAR MAINTENANCE
Day and Evening Training Courses

Apply:—Director, British School of Ttlegrashy,

SO Pwywtrii Read, EarU Court, London, 8.W.S

STUDY RADIO, TELEVISION AND ELEC-
TRONICS with the world's largest home
study organisation. I.E.R.E,, City & Guilds,
R.T.E.B., etc. Also Practical Courses with
equipment. AH books supplied. Write for
FREE Prospectus stating subject to I.C.S.
{Dept. 577), Inter! ex t House, Parkgnte Road,
London, S.W.ll.

EDUCATIONAL
(continued)

HOME STUDY COURSES in Practical Elec-
tronics. Free Brochure without obligation
from: BRITISH NATIONAL RADIO
SCHOOL,. Reading, Berks.

A.M.I. Moch.E.. A.M. I. E.R.E. City A Guilds,
G.C.E., etc. Become a Technician or Techno-
logist for high pay and security. Thousands
of passes. For details of Exams, and Courses
in all branches of Engineering, Building,
Electronics, etc., write for 156-page handbook
—FREE. B.I.E.T. (Dept. 125k), London, W.8.

SITUATIONS VACANT

ENGINEER with 30 years' experience in all

branches of electronics, manufacturing and
retail, seeks servicing or installation post In
N.W. London'or Herts. Box 6,

UNIVERSITY OF LONDON
GOLDSMITHS' COLLEGE
New Cross, London, S.E.I4

Required immediately for Educational Tele-
vision Research Unit an

ELECTRONICS ENGINEER
(young man or woman) to maintain,
adapt, develop and, where appropriate,
to originate equipment used in two
mobile " Mini-Studios," including a video
tape recorder. Starting salary according to
qualifications and experience. Post would
suit ambitious service engineer, or newly
qualified graduate wanting to widen experi-
ence, and attracted by pioneer work in a
small. team. Applications (THREE copies) to
Registrar from whom further particulars
may be obtained on request.

SITUATIONS VACANT (continued)

RADIO TECHNICIANS
A number of suitably qualified

candidates will be required for training,

leading to permanent and pensionable
employment. (In various parts of the U.K.
including London, but primarily Chelten-

ham. Also opportunities for service abroad.)

Applicants must be 19 or over and be
familiar with the use of Test Gear and
have had Radio/ Electronic workshop
experience. They must offer at least "O"
level GCE passes in English Language,
Maths and /or Physics, or hold the City
and Guilds Telecommunications Technician
Intermediate Certificate or equivalent
technical qualifications.

Pay according to age, e.g. at 19 £747,
at 25 £962 (highest age pay on entry)

rising by four annual increments to £1,104.

Prospects of promotion to grades in

salary range £1,032- £1,691. There are a
few posts carrying higher salaries.

Annual Leave allowance of 3 weeks
3 days, rising to 4 weeks 2 days.

Normal Civil Service sick leave regulations
apply.

Apply

Recruitment Officer (RT/54)

Government Communications Headquarters

Oakley

Priors Road

CHELTENHAM, Gios.

TECHN ICAL TRAINING by
IN RADIO, TELEVISION AND
ELECTRONIC ENGINEERING

First-class opportunities in Radio and Electronics await the I C S trained men.
Let I C S train YOU for a well-paid post in this expanding field.
I OS courses offer the keen, ambitious man the opportunity to acquire, quickly and
easily, the special ized-training so essential to success. Diploma courses in Radio/
TV Engineering and Servicing, Electronics, Computers, etc. Expert coaching for:
* INSTITUTION OF ELECTRONIC AND RADIO ENGINEERS
* C.* G. TELECOMMUNICATION TECHNICIANS' CERTS.
• C. ft G. SUPPLEMENTARY STUDIES.
* R.T.E.B, RADIO AND TV SERVICING CERTIFICATE.
• RADIO AMATEURS' EXAMINATION.

P.M.G. CERTIFICATES IN RADIOTELEGRAPHY.
Examination Students Coached until Successful.NEW SELF-BUILD RADIO COURSES.
Build your own 5-valve receiver, transistor portable, signal generator and multi-
test meter—ell under expert tuition.
POST THIS COUPON TODAY and find out how I C S can help YOU in your
career. Full details of I C S courses in Radio, Television and Electronics will be
sent to you by return mail.

MEMBER OF THE ASSOCIATION OF BRITISH CORRESPONDENCE COLLEGES.

International Correspondence Schools

(Dept. 152), intertext House, Parkgate Road,

London, S.W.ll.

.ME {
Block Capitals Please

INTERNATIONAL

CORRESPONDENCE

SCHOOLS

A WHOLE WORLD
OF KNOWLEDGE

AWAITS YOU I

ADDRESS

I

I

I

I

CONTINUED OVERLEAF

10.66
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SITUATIONS VACANT (continued)

Can Earn £20+ per week

TRANSISTOR RADIO SERVICE
ENGINEERS

Applicants must have practical experience in all types of

Transistor Receivers.

Write or phone for appointment to

Mr. H. GEE
Perdio Products Ltd,

Lowther Road, Stanmore, Middlesex

Telephone: Wordsworth 0020

RECEIVERS AND COMPONENTS

TRANSISTORS GUARANTEED A TESTED
OC44. OC45, OC7I. OCBI0, OCSI J/6
OCI70. OCI7I, OC71 OLD TYPE 4/*
AFIH. AFI IS. AFII6, AFI 17. AFI IS 5;-

BYltJO TYPE RECS. 5/- QA81 EQUIV. 2/-

MINIATURE RESISTORS £1 per 100. £7 per 1000
CONDENSERS MIXED: CERAMIC, PAPER,

SILVERED MICA £1 per 100

B, A. GEOFFREYS
369 OLDHAM ROAD. MANCHESTER 10

MAfL ORDER ONLY C.W.O,

FIRST GRADE SEMICONDUCTORS
2N2926 8 55-1 10 ® 4/3 8 90-180 @ 4/6
2N 7.926 8 1 50-300 ft 4/9 8 235 470 @ 5/6
OC45, 4/-: OC7I, 4/6; 2NI302 5/-: IN 1 303, 5/-;

2N696, 10/-; 2N706, 7/6; OC36 10/6; OC83, 5/6;
DIODES BYIOO, 5/- AMD 6/6

S.CR. C22D 400 P.I.V. 7.4 amps <§ 35/-

U.J.T. 2N2646 to trigger S.CR C22D @ 13/6

MILLTRONICS
I Ulliwatar Road, Uventock Graan
Hamel Htmpitud, Hertfordshire

C.W.O. Pent Free S.A.E. List Mail Order Only

BI-PAK SEMICONDUCTORS
8 RADNOR HOUSE

93,97 REGENT STREET
LONDON, W.I

LOW COST SILICON CONTROLLED RECTIFIERS (THYRISTORS) FACTORY TESTED
I AMP (TO-S can)
PIV EACH
50 8/6
100 9/6
200 12/6
400 22 6

7 AMP (STUD)
PIV EACH
100 10/6
400 30/.
600 45/-

16 AMP (STUD)
PIV EACH
100 16/6
400 40/-
600 55/-

25 PIV Power SCR 50 Amp. Special Price

Free SCR Literature including
Circuit Diagrams for Light
Dimmers, Speed Controllers,
AC Power Switch, etc., with
SCR orders or on request.

35/-

One 10'- Pack of your own *%
choice free with orders K»K

valued LA or over

LOGIC MODULES EDEE
and/or. Gates, Memory Units. FS»fcfc
Timer Units, etc., details free

VALUE PAK
,-rt TRANSISTORS
50 MIXED

UNTESTED 10/-
3 OCI39 Trans. NPN Multard 10/-
2 Drift Trans. 2N 1225 100 M/Cs 10/-
6 Matched Trans. OC44/4S/8I/8I D 10,'-

4 OA 10 Diodes MulJard , , 10/-
IS Red Spot AF Trans. PNP 10/-
15 White Spot RF Trans. PNP 10/-
4 Sil. Reccs. 3A 100/400 PIV 10/-
4 NPN Trans. OC 139 2N 1308. ETC 10/-
2 1 Amp. Sil. Rect. 50/ 1 00 PIV 10/-
8 Diodes 4 OA70, 4 OA79 10/-
1 3 AMP SCR 100 PIV 10/-
3 Sil. Trans. 2S303 PNP 10/-
5 2G344A Trans, Eqvt.OC44 10/-
10 Assorted Computer Diodes. ...,,,,,.,. 10/-
4 Zeners S, 6 8. 10, 12 Vlts 10/-
4 2G4I7 Trans. Eqvt. AFI I 16/7 10/-
2 200 M/C$ Sil. Trans. BSY26/7 10/-
2 Bi-directional Trans. ASY66 10/-
4 High Current Trans. OC42 10/-
2 Power Trans. OC26/35 10/-
5 Sil. Recti. 400 PtV 250mA 10/-
3 OC7I Trans. Mullard 10/-
3 OC75 Trans, Mullard 10/-
3 NPN Sil. Trans. 70 M/Cs . . 10/-
I Power Trans. OC20 100 Vies 10/-
5 OA47 Gold Bonded Diodes 1 0/-
4 OA202 Sil. Diodes Sub-Min 10/-
3 OC77 Trans. Mullard 10/-
B OABI DiedesSub-min . , 10/-
3 Sil. Rects. 400 PIV 500 mA 10/-

Our vast stocks change daily with hundreds of
Semiconductor bargains becoming available, Just
send 2/6 to cover 3 months mailing of our Latest
stock lists, eqvt. charts, circuits, etc.

a rrnl UNMARKED, UNTESTED
III iLR S VOLTAGE RANGE I Amp-**"

50-400 PIV
20/-

3 Highvlt. AF Trans, PNP ACYI7 15/-
5 Sil. Rect. 750mA 100 PIV TEXAS 15/-
3 BSY95A Sil. Trans. STC 15/-
3 Sil. Trans. OC200 Mullard 15/-
2 Sil. Power Rect. 6 Amp. 200 PtV BYZI3. 15/-
I AFI39GERM. Trans. 1500 M/Cs 15/-
1 Sil. Power Trans. 100 M/Cs STC BUY II . 15/-
6 Zener Diodes 3-1 5vlts. Mixed 400mW .. 15/-
5 OA5 Gold Bonded Diodes Mullard 15/-
I 2NI 132 PNP PLANAR Trans. Sil 15/-
2 2N697 NPN PLANAR Trans. Sil 15/-
4 GERM. Power Trans.eqvt.OCI6 Mullard, 15/-
l UNIJUNCTION Trans. 2N2646G.E 15/-
2 Sil. Trans. 60VCB 200 M/Cs. ZT83/B4 ... 15/-
l Sil. PLANAR Trans. BSY25 NPN lOOM/Cs 15/-
1 Sil. Trans. IS 104 ISO M/Cs HFE 200 NPN. 15/-
2 SCR'sSOPIV I Amp. TO-5 can 15/-
I Tunnel Diode IN 3720 (TD-5JG.E 15/-
1 2N2 160 UNIJUNCTION Trans. TO-5 can 15/-
2 Sit. Rect. 5 Amp. 400 PIV Stud 15/-
1 Tunnel Diode JK19B STC. 1200 M/Cs ... 15/-
2 GERM. Power Trans. OC28/29 IS/-
I 2NI74 Power Trans. 150W. PNP le 15A., 15/-
6 Sil. Reet. Type BY 1 00 BOO PtV 550mA . . . 20/-
8 Sil. Rect. 400 PIV 2O0/5O0mA 20/-
I Transistor Manual by G.E. 648 pages .... 30/-
I Silicon Controlled Rect. Manual G.E .... 30/-

25 Mixed Sil. & GERM. Trans. New Marked. 30/-
40 Mixed Semiconductors New Marked . . . 40/-

I Logic Module Handbook & Catalogue . . 17/6

Minimum Order 10/-. CASH WITH ORDER
PLEASE, Add I/- postage and packing per
Order, GUARANTEED by return postal service.
Overseas add extra for Airmail.

RECEIVERS AND COMPONENTS
(continued)

NEW—BIGGER—BETTER
"EXPERIMENTAL"

PRINTED CIRCUIT KIT
1) 2 Copper Laminate Boards 4±* X 1\~.

2) 1 Board for Matchbox Radio.
3) I Board for Wrist-Watch Radio, etc.

4) Resist. (5) Etchant. (6) Resist Solvent.
(7) Cleanser/Degreaser. (8) 16-page booklet

"PRINTED CIRCUITS FOR AMATEURS"
containing full etching I nit ruction*.

(9) 2 Miniature Radio Dials SW/MW/LW
also free with each kit. (10) Circuits and
Plans of easy- to- build transistorised

30 SUGGESTED PROJECTS
which you can build with your own components
on a chassis made from this kit. Drawings.
Photographs, Many recently developed very
efficient designs you probably haven't heard of

yet. (I) Crystal set with biased detector. (2)

Crystal set with voltage-quad rupler detector.
(3) Crystal set with dynamic loudspeaker.
(4) Crystal tuner with audio amplifier. (5)

Carrier Power Conversion Receiver, (6) Split-

Load Neutralised Double Reflex. (7) Matchbox
or Photocell Radio, (8) " TRIFLEXON "

Triple Reflex with self-adjusting regeneration
(Patent Pending). (9) Solar ' Battery Loud-
speaker Radio.

3 SUBMINIATURI RADIO RECEIVERS
The smallest 3 designs yet offered to the
Home Constructor anywhere in the World.
Baled on the " Triflexon " circuit. Let us
know if you know of a smaller design pub-
lished anywhere. (10) Postage-Stamp Radio.
Size only I 62" x -95" X 25 -

. (I I ) Wrist-watch
Radio, IIS" x -80- x -55'. (12) Ring-Radio,
70" X -70" X -55*. (13) Bacteria-powered
Radio. Runs on sugar or bread. (14) Radio
Control Receiver. (15) Transistor P/P ampli-
fier. (16) Intercom. (17) I -valve amplifier.

(IB) Reliable Burglar Alarm, (19) Light-Seeking
Animal. Guided Missile, (20) "Perpetual
Motion" Machine, Atmospheric Engine. (21)
Metal Detector. (22) Simple Transistor Tester,
(23) Human Body Radiation Detector. (24)
Electronic Man/Woman Discriminator. Thermal
Proximity Fuse. (25) Pocket Signal Injector.

(26) Pocket Transceiver (Licence Required).
(27) Constant volume Intercom. (2B) Remote
Control of Models by Induction. (29) Inductive
Loop Transmitter. (30) Pocket Double Reflex
6-transistor sensitive receiver with trans-
former-less push-pull output.

P.C. Kit Price 8/6. Post and Packing 1/6.

Extra Laminate Board available.

STOP PRESS!

PHOTOELECTRIC

PRINTED CIRCUIT KIT

Build 10 EXCITING
PHOTOELECTRIC

DEVICES
on a Printed Circuit Chassis, Basic Kit: 39/6.
Post and Pack. 2/6. Contents: 2 Copper
Laminate Boards and all chemicals required,
Etching Manual. Latching Relay and Bracket,
Infra-red sensitive Photocell and Hood. 2 high-
gain Transistors. Resistors, cond. Terminal
Block. Elegant Plastic Case, Essential Data,
Circuits and P.C. chassis plans of

10 PHOTOELECTRIC PROJECTS
(I) Simple Photo-switch. (2) Modulated
Light Alarm. (3) Long-Range Stray-Light
Alarm. (4) Relay-less Alarm. (5) Warbling
Tone Electronic Alarm. (6) Closed-Loop
Alarm. (7) Projector Lamp Stabiliser. (8)
Electronic Projector Modulator. (9) Mains
Power Supply Unit. (10) Car Parking Light
Controller. BASIC KIT enables you to build an
efficient unmodulated light Photo-switch/ Burg-
lar Alarm, Counter, etc. (Project No. I) which
can be modified for modulated light operation
by the addition of a few extra components
obtainable separately. (No. 2, 3,)

OPTICAL KIT
2 tenses, 2 mirrors. Infra- Red Filter Low-con-
sumption bulb and holder (for Projects Nos. B
and 9). Plans for making straight and folded-
beam Projectors and Photocell Receivers,
Details of home-made long-life batteries for B/A
Projectors, etc., etc. Price 19/6. Pest and
Packing 1/6.

"YORK ELECTRICS"
181a, York Road, London, S.W.11
Send S.A.E, for details and photographs
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RECEIVERS AND COMPONENTS
(continued}

LIGHT REACTIVE SEMICONDUCTORS
OCP7I 19/6 (or equivalent @ 9/6)
ORP12 9/-. Photo-power transistors with
circuits 30/- each. ONLY TYPE IN ENGLAND.
300 mc/l PLANAR 2N706 4/9 each or 2 for
8/-.

•YI00 Mullard branded 5/. each.
Try ui for Mullard transistors; OC7S @ 4/-,
AC I1B @ 4/.. Just two examples, we have
many popular types.
SILICON CONTROLLED RECTIFIERS
400 p.i.v. 7 amp 27/6.
THERMISTORS KS3IW @ I/-. GIS type
5/-. cheapest anywhere ! !

We cannot print our whole catalogue here but
6d stamp will bring you one. Nine full pates,
every device you need, including:

—

OUR FAMOUS 29 TRANSISTORS FOR
10,- OFFER,
Thousands of packets sold; Audio types, R.F.
types or Switching types, state preference.
Includes postage and packing ! I

L.S.T. COMPONENTS
23 NEW ROAD, BRENTWOOD, ESSEX

R. &R. RADIO & TV SERVICE
Dept, P.I.

44 Market Street, Bacup, lanes. Tel. 465
Salvage Valve* Good Emission Guaranteed
EF80 t/6 30P4 w- 30FLI 5/-
ECC62 1/- EB9I 1/- UEOI T/6
ECL60 1/6 EF85 5/- PL82 4/6
30F5 !f- 30PLI 5/- PL36 7/-
PCF80 41- EYB6 4/- PCC84 41-
PL8I S/- 6U4GT 5/- PY8I J/4
PZ30 Sh PY33 6/- U301 6/-

SPEAKERS Ex rV 3 ohm imp, 5" ftnd, and 6" X 4*
1/6. 8* Rnd. 6/- Post 2/6

BY 1 00, Rectifiers complete with 10 watt res. 6,'-,

Post fid. Fireball Tuners, less cover cans f/. post
paid.

Video, printed circuit panels, ideal for stripping 3/6.
Post 1/6, 5 for £1 post paid.
TV Tubes from CI, callers only.

Line output transformers, Scan coils, tuners, etc.
S.A.E. for prompt reply.

SPECIAL OFFER
I Watt S.T.C. 300 MC/S N.P.N.

Silicon Planer. Transistors. With
data. Limited Stocks. £1 for 6.

2/- each. OC44, OC45, OC70,
OC7I, OC8I, OC8ID, OC200,
Get 16, Get 20.

4{- each. AF 1 14, AFIIS, AFI 16,

AFII7, OCI70, OCI7I.

5/- each. OCI39, OCI40, Get
7, Get 8, Get 9, XCI4I. BYIOO,

OA2II.

ZENER DIODES
3.9v. to 26 volt, iw. 3/6 each,

l.5w. 5/-, 7vv. 6/- each.

Send 6d. for full lists: inc. S.C.R.

Zeners.

C u r s o n s
T8 Broad Street
Canterbury
Kent

RECEIVERS AND COMPONENTS
(continued)

COMPONENTS, VALVES, TRANSISTORS, tie.

Call or send 8d. for list. ROGEBS, 31 Nelson
Street, Southport.

A NEW DIMENSION
In ECONOMY and RELIABILITY
These new Silicon Planar NPN ceramic/epoxy
resin transistors give extreme reliability at a
new low cost. Electrically equivalent to the
popular 2N2926. the CS2926 has a dissipation of
JOOmW max. {an increase of 50%) and has the
standard TO- 1 8 terminations.
Prices and selections ore as follow:

red, 055 to 1 10 J 6
orange, j990 to ISO )'»
yellow, £150 to 300 4 .

green. jS23S to 470 4/9
This encapsulation is additionally useful for
model control and other applications involving
severe vibration,
SILICON Power Transistors, type 40250. 50V,
29W max., or I6W <£; IWC case, 17,-

PNP planar 2N1702, /3I50-3O0, 6/-
2N3390. NPN 2SV,£400to BOO now 7/6
2N 1 302, 2N 1 303, 2N 1 304, 2N 1 305 @ 4 3
2N2926, red, orange, yellow or green @ 4/-
Resistors.,new, |W, 5%, 47l) to 1 0M, 2/J doi.
Rectifiers, BY23B. B50V PIV, JA. 4/6

ELECTROVALUE
S Mansfield Pl»c« . ASCOT • Berfcihirt

SEMICONDUCTORS: Close equivalents—OC35
—4/9: OC72—2/-; OC170—2/S: OCM—1/-;
OC71—t/t; OA70—84. P. A P. M. A. P.
WISH, 19 HiirbiTk ltd., Rournemourh, Hants.

NEW COMPONENTS
•A- THAN SISTORS—Matched Output Kit:

OC8IDand2-OC8l 10/.
R.F. Kit: OC44and2-OC4S 10/.
OC44, 45, 70, 72, 81 and 8IO Equiva-
lents, each J/6

* RESISTORS—5% Hi-Stab Carbon Film
750 to IMfl (1 watt); 10 off, one preferred
value 4/-

* CAPACITORS—Polyester Foil: 160 VDC/
100 VAC.
33 pf to ,luF;5 off, one preferred value 3/6
. 1 5uP to .47(iF ;5 off, one value 5/-

* ASSORTED RESISTORS—Hi-Stab.
300 off (S't, or better, worth £3) IS/-

(P.*P. 1/6 per order, C.W.O.)

ELMBRtDGE INSTRUMENTS LTD.
Island Farm Ave., West Moiesey, Surrey

COMPONENTS BONANZA! S.A.E. for big list!

A. J. BASSETT, 28 Pork Road, Charley,
Lanes,

BY100 rectifiers 4,/. each any quantity. Post
paid. BLAKE, 52a Runcorn Road, Birming-
ham 12.

SEMICONDUCTOR BARGAINS
Ge. DIODES: OA5, OA7. OA47, OA8I, all 1/6
each; GEX66 3/-S GEX94I 2/6; AAZI2 J/-;
AAZI32/6; SX63 I 3/-; OAI046.
ZENERS: OAZ20I 5/-; 27v 600mw 11.6.

TRANSISTORS: OCI70 J/6j OC70 5/-J OC7I
5/-; OC72S/-; OC76 I/O; OC83 6 -; OCI39
II/6J OCI40 15/6; OC200 9/-J OC204 IT/-;
OCP7I 17 '6; GETS72 3/6; 2N706 5/9. Silicon
power transistor 5 Amps, lOOv, 50w 17/-

;

ADY26 59/-.

A top quality silicon bridge rectifier 5 Amp
35v 35/-.

Send for details of our new regulated power
supplies:

—

25v/JA, ISv.'IA, 25v/2A, 7Sv/JA.

P. & P. 2,6 in the £, minimum 1/6.

ELECTRO PROCESS
id, SUN STREET, HITCHIN, HERTS.

TAPE RECORDERS, TAPES, ETC.

TAPES TO DISC—using finest professional
equipment—45 r.p.m. TS/-. S.A.E. leaflet.

DfiltOY, High Bank, Hawk Street, Carnforth,
Lanes.

MISCELLANEOUS

CONVERT ANY TV SET into an Oscilloscope.
Diagrams and Instructions, 1I/S. UEDMOAD,
42 Dean Close, Portslnde, Sussex.

"PRACTICAL ELECTRONICS". Wide Range
Signal Generator. Solid Stat* Ignition; and all
constructional projects going back to Issue 1.
Send s.a.e. for vour choice of itemt&ed price
lists. AJAX ELECTRONICS, 18a Rumbold
Road, F til hum. London, S.W.8.

TRANSFORMERS Rewound, Output or
mains. Specials made to order. Reasonable
prices. S.A.E. enquiries. RATCLLPFE, 27
Station Road, Holmflrth, Yorks.

BERNIESOUND (AUDIO ENGINEERS)
Design-Bulfd-Repair-Modlfy

All types of Electronic Equipment
For estimates write to:

—

Mr, Brown, 1 Effle Place, London, S.W.e.

BATTERY ELIMINATORS
I.V'i'* 1 way of ""unnini Vur TRANSISTOR
RADIO, RECORD PLAYER, TAPE RECORDER
AMPLIFIER, etc. Types available; 9v 6v 4,v
(single output) 39/6 each. P. & P. 2/9.
9v + 9v; 6v + 6v; or 4jv + 4|v (two separate
outputs) 42/6 each. P. & P. 2/9. Pteaje state
output required. All the above units are
completely isolated from mains by doublewound transformer ensuring 100% safety.

R.C.5. PRODUCTS (RADIO) LTD.
(Dept. P. E,), II Oliver Road, London, C.I

7

AERIAL WIRI:—Pure Copper, tabulated; still
available in 75ft. reels at excellent price ol 6/- + 1/-

TEST LEAD KIT:—Truly excellent value. Consist*
ol two Ideal lenjtth test leads with probes, and plug-In
attachments (spade connectors, crocodile clips and
circuit probes). All in plastic wallet for only 8.8 +
1/3 P, & P.

LOUDSPEAKERS:—We carry a range of speakers to
suit every application.
Typical evamples are:

—

1. Westwell 0.2W: Sonm: a Jin. dta. 7/|
2. Westwell H.2W; 8ohm; 3in. dla. #/•*
3. Sormsn: 3ohm; 7in. x 4ln. elliptical

suitable for moat car ladlos 18/fl,
I/fl P, 4 P. on above speakers.

EXCLUSIVE TO B0THWELL ELECTRIC SUPPLIES
Due to a massive purchase, we can offer vou at the
ridiculous price of 8 8 P. & p, 1/- a high'frequency
horn, suitable for use as a burglar alarm, motor
cycle alarm, and all warning devices. Demand lor
this unique offer is bound to be great, so order now
and avoid disappointment. 1.5/4.5 V DC only
TEST METERS: -Model 800 JJ; Still the most
popular instrument in our wide range of meters and
still a wonderful buy for the diseernfng engineer with
a limited budget.
20K. ohms per volt makes this meter as accurote
as a vaive-volt meler for most applications, mea-
suring voltages, current, resistance, ciipacltance, and
decibels. Only *4.B,8 post free.
BATTERY ELfMIHATORS:—

1. Eagle Model LA—8P with self contained pilot
llatit. 8V d.c. to suit most transistor radios, etc.

£S/S + 1/- P. i P.
2. The NORMAN eliminator replaces even a PP9

battery and Is ideal lor an experimental bench
power supply. Same size as PP9. £9/1 + 1/8

P. a. P.
MICROPHONES:—A comprehensive range of mice,
always In stock. We also stock external Inserts.
SINCLAIR PRODUCTS:—Complete range In stock
Including the new 12 watt—12 amplifier and power
supply. Usual prices—poet free.

SEMICONDUCTORS : We carry a range of transistors,
diodes, rectifiers and other device a to meet your every
need at competitive prices, e.g.

OA81 diodes, tit. \
OC44 and OC45 transistors, at S/4. J

Post
2N2W26 Silicon Planer NPN Transistors, 4/6.

J
'"«

Write or tail note far our mott reetrU eomportmir Hit.

ROTHWELL ELECTRIC
SUPPLIES (Glasgow! LTD.
H EGLIXTO* STREET
GLASGOW C.5. Tel. Ml SO lita £004

Member of the Louder Group

Trade enquiries welcomed.
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BABuAIN XTAL PICK-UP ARM Compete with
ACOS LP-78 ToniOTti Head lad Stylii M/-; SKsreo 30'-.

SPEAKER FRET Tjgio Tirioui coloun. &Ein. wide, Irons

10/- ».: Mlo. wide from 5;- It. SAMPLES g.A.E.
EXPANDED METAL Qold or Silver IB X 12 In, 6/-.

ISW OARRAED ORAM MOTORS 1M-180-. A.C. IS "-

pair for 80O;£SOr. (in teriai). or 10:- eich Pott Frw.

FULL WAVE BRIDGE SELENITJM RECTIFIERS

:

2. * or IE T. outputs. 1; imp., 8 9; 8 s, 11,3; 4 ».. 17,6.

CHARGER TRANSFORMERS. Tapped input BO0/BS0 T,

lor charging it g, 8 or IB t.. 1* imps., 15 8; 2 impi., IT'S;

4 imp!., 25 -. Circuit included. Amp meter 5 imp, 10; 6,

MOVING COIL MULTIMETER TK £5.

0-1,000?, A.C,. B.C., obmi to 100k. etc..

MOVMG COIL MULTIMETER EP10S.
O-l.DOOv. A.O./O.C, onroj to 8 meg- etc..

MOTOQ COIL MULTIMETER EF20K.
0-B.500T. D.C, 20.000 obmi per Tolt, 0-l.OOOr. A.C.

Ohmi to 6 meg. 60 Mleroimpi lull idle.

47/6

79/6

99/6

•£?—$- — 'fftJfa

1966 6RAM CHA8SIS

Three Wa-abanili: Locf,

Med., Short.

FiTeVttlTei:ECB81,EF88,
EBC81 , ELS4, EZ80.

BRAND NEW £10.10.0
i2-roontb guarantee. A.C. 200-250 T. Fertile Aerial

A.V.C. Hegatite Feedback, 5 watti 3 ohm. Chasili

IS j in. x 7in. high K Sin. deep. Glass dial liie ISin. x 4Jn.

horiiontal wording. Two Pilot Lampi. Four Kuobi.
Aligned calibrated. Chum iaolited from maim.
"IMPERIAL" AM-FM ORAM CHASSIS £17.10.0
" CONTINENTAL " AM-FM STEREO CHASSIS 184.10.

(Leaflet available tor each model!)

NEW MANUFACTURERS SURPLUS UHF BBC 2 AERIALS.
BBC 2 Double Gold Ring Set Top 22/fl

BBC 2 Fin Element Lolt Modal v-tS/6

BBC 2 Five Element Outdoor Wall Mounting 48/1

* RADIO BOOKS * iPoiUie M.)

At glance Radio Yalta! and T.V. Tube enoiTiknti ... •/-

Radio, T.V. Vslvei, Diodei. Tranaiitor eqofrilanti 10/6

High Fidelity Speaker Enclosure! and Plana 6i-

TTaniiitot 8uperhet Commercial ReceiTer I 7/8

Mullard Audio Amplifier Manual .... 8/«

Radio Talra Oslde. Book) 1,2, S, 4, or 5 each 5/-

Prictioal Radio Iniide Out «/«
TV Fanlt-Finding, lutty illustrated */-

Triniiitor Audio Amplifier Manual
Shortwave Tranaiitor Receivers
Tiamiitor Communication Seta
International Radio Station) List

Modern Translator Circuit! lot Befinnen .

Snb-Miniature Tranaiitor Receivers

NEW MULLARD TRANSISTORS
OC71 6/-; 0072 7/6; OCS1D 7/6; OCS1 7/6; AF115 10/8,

AF114 11/-; OC4* 8/-: OC45 8/-; OC171 8/-; OC170 88;
AF117 B.6. OCB8 IB 6; Tranaiitor Holder! 1/8.

VALVE HOLDERS. EA&0 6d. MOULDED Int. Oct. 84.

Maida Oct. 6d.; B7G, B8A. B80. BBA. Bd. ; B7G witb can
1/6. BBA with can 1/S. Ceramic OCTAL, EF50. B7C,
BOA, 1/- Valve baie plugi B70, B8A. Int. Oct., 2/3.

TRANSISTOR MAINS ELIMINATORS 29 6

PF1-8 volt, PPS-B volt (All tame aiiei u battertau 80 mA.
DOUBLES 48/6. PPI+PP1, PP9+FP8, PP11—4J+41.
POWER PACE 9v. S0Q mA. Full wive. Fully smoothed. 45.-.

AM TUNER MEDIUM WAVE. Three trtmiitor

Superhet, Beady built. Printed Circuit. Ferrlte Aerial.

Sizefir X 3\ \ 11*. Ideal lor Tape Recorder!, 7B/8.

FM TUNER 88-108 Me i Six Trintiator. Superhet.

Ready built. Printed Circuit. Calibrated llide dial tuning.

Size 6" X 4" X 2{". 88.

3 WATT QUALITY AMPLIFIER. 4 Traoiistor Fmb-Full.
Ready built, with volume control 7G/-.

HIGH GAIN TV. PRE-AMPLIFIER BAND I B.B.C.
Tunable cftanneli 1 to 5. Gain 18 dB. ECC84 valve.

Kit price 32/6 or 55/- with power pack. Detail! 3d.

BAND III I.T.A.—same prices. Tunable channel! 7 to 13.

Band I or HI. Colli and circuit only, 8/6. Chauii 4/8,

B.B.C. 2 SUPER BOOSTER trsmiitor model. Ready built 75/-.

JACK SOCKETS Btd. open-circuit 26, cloted-dicolt 4/6.

Chrome Lead Socket 7/6. Grundig 8-pin 1/3; Laid S/6.

Phono Plug! 1/-. Socket 1/-. Banana Plug! 1/-. Socket! 1/-.

JACK PLUOS STANDARD. Chrome 3/-. Grundig S-pta 3/6.

RESISTORS. Preferred valuei, 10 obmi to 10 meg.
i w., 1 w., 1 w.. 80% 4d.; IS w, Bd. ; 2 w. 1>; » ». 10% M.
HIGH STABILITY, i w. 1% 2/-. Preferred "Ium.
10 ohmi to 10 meg. Ditto 5%, 10 obmi to 82 met, , W.
5 watt ~\ O.Stog.Bohm 3 w. f |M

10 watt > WIRE-WOUND RESISTORS < 1/S

IS wait J 10 obmi to 6,800 obmi > 3'-

10K, 1SK, 20K, 25K, 1DW. 3-
MAINS DROPPERS. Midget. With iliden, 0.3 a., IK.

0.8 a., 1,2 K,. 0.15 i., 1.5 K., 0.1 a., 8 K., 6/- etch.

LINE CORD 100 ohmi It. twin plui reaiitance. 1/- It.

WEYRAD P50 -
RA2W 6 in. Fertile Aerial
with car aerial coil 12/8
Oac. PS0/1AC 6/4
I.F.P50/BCC 470 ke/i ... 8/7
3rd I.P. P60/3CC 87-

Traniistor Coils
Spare Corel 6d.

Driver Irani. LFDT4 8/8
PrintedCircuit.PCAl. ...8/6

J.B. Tuning Gang 10/6

Booklet Sl-

Volume Controls

Long aplndlei. Midget Size

5 K. ohmi to B Meg. LOG or
LDI. L/S 3/-. D.P. 5/-.

Stereo L/S 10/6, D.P. 14/6.

80ohn COaX 6d yd

Semi -air ipaced Cable
40 yd. 17,fi. 60 yd. 85/-

FRINGE LOW LOSS
|

Ideal 6B5 lines
' 1/6,6

STELLA RECORD PLAYER AMPLIFIER
4 watt. 2 ttage. 3 to 7 ohm. Neg. teed back. UCL82. UY85.
2OO-260V. A.C. lapped input. Chassis iiie 8 x £ ! i 4in. high.

Gold Walnut knobi. Volume and Tone contrail on separate

Polithed Wood Panel 8 x Bin, Brand new with makers'
guarantee. BARGAIN PRICE 78/6. P. & F. 1/6-

ADD-ON BABY ALARM UNIT
All Translator. For any make ol T.V, or Radio. Only three

connection!. Made by K.B., R.O.D. ind Reg en tone. Circuit

provided ind instruction! lor uie with ill makes. No
battery required. Ready built and guaranteed. Complete
with microphone. BARGAIN PRICE 30/-. Post Free.

ALL PURPOSE TRANSISTOR PRE-AMPLIFIER
14 db gain. £50v. or 9v. input. Ready built with Mn Metal

matching transformer lor Mikei, Piek-Upi, Ridio Tonen,
Instructions and circuit supplied. IB/- Foil Free,

WIRE-WOUND S-WATT
POTS. Miniature T.V. Type.

Valuei 10 ohmi to 30 K., 3'3

Carbon 30 K, to 2 meg., 3/-.

WIRE-WOUND 4-WATT
STANDARD SIZE POTS.
LONG SPINDLE VALUES
50 OHMS to 100 at, 7/8.

C.R.T. BOOSTER TRANSFORMERS
lor heater cathode short or failing emission. 28% and M%
boost. 200/BSOv. AC input. State tube voltage required.

PRICE 15/6.

RETURN OF POST DESPATCH Minimum P.P. Charge f/6 per order unless otherwise stated. Full List //-, C.O.D, 2/6 extra. CALLERS WELCOME

337 WHITEH0RSE ROAD,

WEST CROYDONRADIO COMPONENT SPECIALISTS
Written guarantee with every purchase. (Export

—

Send remittance ond extra postage, no C.O.D.) Buses 133, 68 past ttoor. S.R. Stn. Selhurtt.

Telephone

THO 1665

V

£&
,N'

Ski.
The New Picture-Book'wayof learning
OA Claf* ELECTRICITY(5VOLS.)0>\OIV ELECTRONICS (6vols.)

You'll find it easy to learn with this outstand-

ingly successful new pictorial method—the

essential Tacts are explained in the simplest

language, one at a time ; and each is Illustrated

by an accurate, cartoon-type drawing.

The books are based on the latest research into

simplified learning techniques. This has proved

that the Pictorial Approach to learning is the

quickest and soundest way or gaining mastery

over these subjects.

The series will be of

exceptional value in

training mechanics and

technicians in Electricity,

Radio and Electronics.

WHAT THfS MONTH'S
ENTHUSIASTIC READERS SAY

", . , / think they are really excellent manuals. .

."

A. W„ SHEFFIELD

" / must congratulate you on these marvellous manuals!
I have never found any books to equal them : the subjects are
so easily explained. Welt Done ! . .

."

W. A., CARMARTHEN

A TECH-PRESS PUBLICATION

POSTMOW FOR mtS Of^ER ff

756

To Selray Book Co.
60 Hayes Hill, Hayes, Bromley, Kent

Please send me Without Obligation to Purchase, Basic Electricity/Basic
Electronics on 7 Days' Free Trial. I will either return set, carriage paid,
in good, condition within 8 days or send down payment of 15/* (Basic
Electricity) followed by 6 fortnightly payments of 10/-. Down payment
of 15/- (Basic Electronics) followed by 6 fortnightly payments of 12/4.
Alternatively, I will send 6*/- (Basic Electricity—5 parts). 81/- (Basic
Electronics—6 parts) post free. This offer applies to United Kingdom
only.
Tick against set required (only one set allowed on free trtaf).

BASIC ELECTRICITY D BASIC ELECTRONICS U

Signature
(If under 21, signature of parent or guardian)

Name „ _ -
BLOCK LETTERS BELOW

P P ID
FULL POSTAL
Address * — «



MOTORISTS!
Moke Sure of this BIG-VALUE DOUBLE ISSUE

Sfe
PAGE GU\OE

* worksBSE
Restore that

l4flN\ook

FREE with October PRACTICAL MOTORIST,
just out—a 32-Page Book packed with spot-
on know-how, showing you how to understand
every section of your car like an expert, and
how to apply that understanding to maintain
it in perfect running order. It covers:

V0

ENGINE AND LUBRICATION . IGNITION
COOLING • CARBURATION AND FUEL
PUMPS • ELECTRICS • CLUTCH - GEAR-
BOX . TRANSMISSION • BACK AXLE
BRAKES • SUSPENSION - TYRES

GET
YOURS
MOW!
OCTOBER

2/-
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SUPPLIERS OF
ELECTRONIC

^MJJ Ẑ EQUIPMENT

/ViffVv TO
* UNIVERSITIES
* COLLEGES OF TECHNOLOGY
* COLLEGES OF FURTHER
EDUCATION & SCHOOLS

* ALL ENTHUSIASTS

OFFICIAL SUPPLIERS TO MANY
EDUCATION AUTHORITIES
Usual Educational Discounts

OUR NEW 1966/67
illustrated catalogue
NOW AVAILABLE
(send 7/- in stamps

for your copy)

INCLUDES
Valves, Transistors, Transformers, Loud-
speakers, Recording Tape, Coils, Resistor,
Condensers, Potentiometers, Chassis,
Rectifiers, Test meters, Microphones,
Tools, Solder, etc.

ALPHA RADIO SUPPLY CO.
103 Leeds Terrace

Wintourj Street, Leeds 7

Telephone 25187

tfcm n£ffl/l

HOLE PUNCHES
Instant Type

i" diameter
Screw-up Type
ill" diameter Toggle switch ...

¥
V ., B7G
$" „ B8A, B9A
fi* H
V ..

1^* diameter Int. Octal
l<

li" „ B9G
ir„
2/," „ Meter ..

Complete Set £9,3.6.

No extra charge for postage and packing i

Now supplied by:

TOMPKINS 4 LONGMAN

6/10 eg.

8/6
8/6

*t
9/6
10/2
10/8

11/8
13/4
16/2
18:10

21 8

24/4
33/2

LTD.

237 GIPSY ROAD
WEST NORWOOD, S.E.27

Tel.: Gipsy Hill S00O

p.&P.
Ad.

B/o.

5/-

11/6

Doz.

EACH
P. 4 P,

6d.

AT OUR
PRICES

0C7I TRANSISTORS 9 /G
or 27/6 doz. P. & P. 6d. (if

MAT TRANSISTORS
Mat 100 or 120 7/9 post 4d.

Mat 101 or 121 8/6 post 4d.

GERMANIUM RECTIFIERS I) /n each

GJ7M 24v | amp 6/0 pj* p -

or 24/- doz., post I/-.

MINIATURE GERMANIUM
DIODES Postage 6d.

SILICON RECTIFIERS

800v. P.I.V. 500 mA.

TRANSISTOR HOLDERS
3 or 5 Pin.

I/- each, post 4d.

VER0B0ARD
2£"x5"3/8 2|

# x3"3/-
3f" x 3^3/8 3f" x 5" 5/2

Postage 6d. each extra.

RECORDING TAPE
International first grade quality

American tape.

St* 1800ft. D.P. Mylar 22/6, post 1/6

7" 2400ft. D.P. Mylar 25/-. post 2,'-

PETHERICK S supplies
Dept. C

22 HIGH STREET, BIDEFORD, N. Devon

Tel.: Bideford 3217

WENTWORTH RADIO
GENUINE HIGH QUALITY COMPONENTS

GENUINE LOW PRICES
91- NKT227
6JS NKT228
S/3 NKT26I
8/5 NKT262
S(\ NKT26J
«/- NKT264
5/

1

NKT265
5/- NKT27I
4/11 NKT272

NXT (63/25 4/11 NKT773
NKTI64/2S 4/11 NKT274

NKTI2I
NKTI22
NKTI23
NKTI24
NKT129
NKTI41
NKTM2
NKTI43
NKTI62

NKT2I2
NKT216
NKT2I7
NKT2I8
NKT22I

4/7 NKT275
8/6 NKT676
B/- NKT713
4/4 NKT773
4/(1 NKT774

8/6 OC44
4/4 OC45
3/6 OC70
3/6 OC7I
3/6 OC72
3/6 OC7S
3/6 OC77
3/6 OCSID
3/6 OC8

1

3/6 OCI7G
3/6 OCI7I
3/6 OCI72
4/4 OC200
6/6 OC20I
5/- AC 128
5/- AFII4

2/6 AFII5
2/6 AH 16
5/- AFI17
2/6 AFII8
2/6 OC26
5/- OC28
3/- OC3S
2/6 OC36
2/6 ADI40
3/- GET573 12/6
6/- MAT 1 00 7/9
4/6 MAT 1 01 8/6
3/3 MAT 1 20 7/9

(0/6 MATI2I 8/6
3/9 OA95 lf-

4/6 OA70 21-

4/6
4(6
2/6
6/-

10/-
I0>
10/-

(2/6
10/-

250MW
MINIATURE

FULL RANGE TEXAS AND NEWMARKET TRANSISTORS. LISTS

We we/come enquiries for all types of components. Lists.

1a Wentworth Court, Alston Road, Barnet, Herts

BAR 3087

RETURN OF POST ORDER AND QUOTE SERVICE
I - 1W RESISTORS I0n . 22M 2d.

£W 10% MINIATURE I0Q - IM 6d.

CERAMIC CAPACITORS 4d. 30/- I00

SILVER MICA I0PF-I000PF fid.

HI-STABS l% ±W l/-

MINIATURE TRANSISTOR ELECTROLYTICS,
FULL RANGE I/2. MAGNETIC EARPIECES

zeners 4/- WITH PLUG 3/-. CRYSTAL 4/4

POTS, LIN. 2/-

AVAILABLE. 5K, I OK, 25K, 50K, I00K, 2S0K, SOOK, IM, 2M, 2/- each

S.A.E. Terms, cash with order, P.P. add 9d. for orders under £2

MULLARD BC108
OC75 NEWMARKET

5/- EACH 7/6 EACM

THREE OK MORE SIX FOR 42/-

POST FREE P.P. 6d.

Marconi V.H.F. Mobile Receivers.

1 1 Valve Supe rivet. Crystal con-

trolled. Fixed frequency 42/6.

Ex-Services A.T.U. 4 switched fre-

quencies I -2.2, 2-3.5, 3.5-6, 6-10

Mc/s 16/-.

19 Set Variometers 16/-.

19 Set Amplifiers with 2 x 807 out-

put. Excellent condition. Own
power pack £4. All Post Free.

CALLERS ONLY. Good selection

Oscilloscopes £8 upwards. AR 88's

LF £32.10.0.

MAP I trl 38 Meadow Lane
M.A.U..LIII. Leeds 1 1

Phone; Morf.y 2334 or L«ed» 2602*

"PRACTICAL ELECTRONICS"—
CONSTRUCTIONAL DESIGNS

All specified lie grade Components, complete
Metalwork, full range of Materials, engraved
Panel Plates, Ancillary Equipment and Assem-
bled Units. Comprehensive lists available for each
" P.E." Constructional Article.

Please send 6d. in stamps for each design

MALVYN ENGINEERING WORKS
Engineert ia the Radio and Electronic Induttriet

7 CURRIE STREET, HERTFORD, HERTS
_ TELEPHONE ; HERTFORD M64 ___

Please mention

PRACTICAL ELECTRONICS

when replying to

Advertisements

Masterbox

kits afford the quickest, easiest
method of assembling control boxes, indicator
panels, small switchboards, etc., using a
screwdriver only and in a matter of minutes.

The modular principle of construction of
Masterbox is unique— units can be bolted
together in any combination to build larger
assemblies— can be altered, extended and
adapted indefinitely to meet altered require-
ment*.

Master boxes are ideal for all kinds of
experimental work, combining convenience
with smartness, strength and adaptability-

Write to Cock robin for details of Masterbox—or send 9d, for full lists.

COCKROBIN CONTROLS
36 VHItars Avenue, Surbltsn, Surrey
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TRANSISTOR
POCKET BOOK

By Hibberd. 26/-

ABC's of Silicon Controlled Rectifiers,
by Lytel. 17/-

Computer Circuit Projects, by Boschen,
12/-

How to build Proximity Detector*
and Metal Locators, by Shields. 21-

Computer Dictionary, by S
i p pi. 41.6

Principles of Transistor Circuits, by
Amos. 26/-

Servicing Electronic Organs, by Pitman.
3 1/-

f

Transistor Ignition Systems Handbook,
by Ward. 23/6

ABC's of Electronic Organs, by Crow-
hurst. 17/-

Elcments of Transistor Pulse Circuits,
by Towers. 3/6

Know your Test Meters (VOM-VTVM),
by Risse. 22/-

All prices include U.K. postage

Where possible 24-hour service guaranteed

UNIVERSAL BOOK GO.
12 LITTLE NEWPORT ST., LONDON, W.C2

(Leicester Square Tube Station)

10W SILICON AMPLIFIER PACKAGE;
30 -

The very latest! Matched set of 5 silicon
transistors and two stabilizing diodes, to
make I0W transformerless audio amplifier
with guaranteed performance. Flat 30—
30,000 c/s. ISO load. Sensitivity 1 00M-
Distortion under 2U „ at 8W. Works from
40V. 400mA supply. Circuit and data
supplied. Brand new transistors in makers'
package (SGS Fairchild). Price 30/- U.K.
post paid.

Silicon Planar Transistors : 2N2926, J 90-
180, 4W-; 150-300, 4,6; 235-470. 5/6.
2N3702 {PNP Class B) 5/6; 2N3707,' §

100-500 at lOOfiA. Low noise. 6/-.
2N37Q4, PL. = 360mW. 6,-. TJ407, 4SQMc/s
cut-off, low noise h.f. amp. 7/-. Comple-
mentary matched pairs 2N3702/3704 II -.

U.K. post paid. C.W.O. Moil order only.

AMATRONIX LTD.
396 SEL8P0H RD., CROYDON, SURREY

MULTIMETERS
TK'2tU, 36;-, p.|i. 1/6- EP10K 71/fl, p.p. 3/-; EP20K,
91/-, p.p. 2/.; EP30K 112/-, p.p. 2/8; EJ00K 1661;

SPECIAL 0FFEB
&JSL EPIOOK, only £8.6.0. p.p. a/0. Leather casesEPI0K720K M/-f EP50K.-100K &..., p.p. l/«(pWfr«
ft-Kb meter). All brand now ami Emuanteed, n.A.E. lor
i. a r' ::: details,

WOUOHTS AID CROSSES MACHINE
Cses otmulart! miniature switches and lamps onlv. This
machine cannot be bcsiten. Full oJreuU , wirinK diaernm
and lostnict ions 3/6.

DIOITAL AJDDEE/SIJBTRACTOR
Using standard switches and lamps 00)3-. A fascinating
•lemonatrotion of Binary arilnmetic. Full circuit wine
diagram and notes on the Binary itj-Btem, 3/6.

SIMPLE AKALOOtTE ClHCtnTS
Available shortly, an old lavonrite, Multiplying/Dividing
and rooloftll Pool Computer drcuita with two now
circuit* ior the solution of simultaneous and quadratic
equations. A schoolboy's dream, well worth waiting lor I

PLANET INSTRUMENT CO.
2S <W) DOKmiOK AYSHTJB, LEEDS 7

VARIABLE VOLTAGE TRANSFORMERS
?u™?D

^^Sffi!l7l u«HT SENSITIVE SWITCH
BRAND NEW Carriage P.id.i

Kitoi parci including ORPI2Cad-
Buy dir«tfrom the importer, |

mium Sulphide Photocell. Relay,

keenest prices in the country.l I,?""," :
,'n

^
<
;"!£

Mlt,«E;\1i
ric"

All Type, (and Spare.) from, «/-P'ui */* £ *£• °*P 12 ,

I to 50 amp. from stock. I , . p £
=,rcult

'
l0'* «"». P*»"

OPEN TYPE (Panel Mounting) l*f','"i IM. M~„cl
i amp, £3. 3. 0. I amp, fit 10 0.,

A 'C * M*'NS MODEL
2.'. amps, £5.12.6. I Incorporate. Maim Transformer, Rectifier

SHROUDED TYPE I
and s Pec ' al relay with 3, 5 amp mains c/o

I amp, £4. 10. 0. 2.S amps 1
con t»«i. Price inc. circuit 47/6 plus 2/6

£5.17. 0. 4 amps, £6. 7. gl P> * P»

Samps, fir. 0. 0. 8 amps, I uFW i alJftT„ Ei mtrwaM.Z ^TT

ruun

f
10 amps. £17; 0. 'd!-

NEW! PHOTO ELECTRONIC COUNTER
8 amps,

n, „___,....,
12 amps, £1?, 10. 0. IS amps I

Can fa* let for counts of up to 500 per
£22.0. 0. 20 amps, £32. 10. 0.1 minute. 210-250 v. A.C. powered. Kit of
37.5 amps, £65.0. 0. 50 amps, , Components including photo cell. High

£85. 0. 0, I speed non-resettable counter. Tran.for-
I mer relay, etc., together with clear circuit

,
diagram. £3.2.6, plus 2/6 P. & P.

100 WATT POWER
RHEOSTATS (NEW)
AVAILABLE IN THE

FOLLOWING VALUES

PORTABLE TYPE
2.5 amps, Portable £9. 17. 6.

T
I ohm, 10 a.; 5 ohm, 4.7 a.:

10 ohm, 3 a.; 25 ohm, 2 a,; SO ohm,
1.4 a.; 100 ohm, la.; 250 ohm, .7 a.;

500 ohm. .45 a.; 1,000 ohm. 280 mA;
1.500 ohm, 230 mA; 2,500 ohm, .2 a.

Diameter 3|in, Shaft length Jin.,

dia. #in, Alt at 27/6 each. P. & P. 1/6

NOW ALSO AVAILABLE
IN 25 WATT
10 ohm. 1.5 a.; 25 ohm, I a.; 50 ohm,
.75a,; 100 ohm, .5 a.; 250 ohm, ,3a;

500 ohm, .2 a; 1,000 ohm, .15 a; 1. 500
ohm, ,J2a.; 2,500 ohm, J a; all at
14/4. P. & P. 1/6.

230 V. A.C.

MOTOR and
REDUCTION
GEAR BOX

Reversible j>_

h.p. 1,450 r.p.m"

I LIGHT SOURCE AND PHOTO
CELL MOUNTING

I Precision engineered light source with

I
focusible lens assembly and ventilated lamp
housing, to take MBC bulb. Separate photo

I cell mounting assembly for ORP. 12 or jimi-
lar cell, with optic window. Both units are

MULTI- RANGE TEST
Model B40. D.C. volt,

5 v., 2-5 v. at 10,000
ohm per volt. Ideal for
transistor circuit test-

ing. A.C. and D.C,
volt, I0v.,50v.,250v,,
500 v., 1 ,000 v. at 4.000
ohm per vott. Resis-
tance, 2K ohm, 200 K
ohm, 2 meg., 20
Repair service ava,

Price includes Test Leads, Batte
Instruction book, Packing and Post
(U.K.). £6.2.6. 3 additional models
available from 54- to £14". 14,0,
Leaflet gladly sen t on req uest.

5 Amp. AD /DC VARIABLE VOLTAGE
OUTPUT UNIT
Input 230v. AC
Output 0-260v. AC
Output 0-2 40v. DC
Fitted large Scale
Ammeter and Volt-
meter, Neon Indicator, Fully Fused. Strong I

attractive metal case 15" -r 8f + 6".
|Weight 24lbs. Infinitely Variable, smooth'

stepless Voltage Variations over full range

j" dia. I* long" single hole fixing. Price per pair £2/10/-
shaft. Mounted | plus 2 /6 P. & P.

in anti-vibration ^^~ l^^— ^^^ *^^^ ^^^~ i^«™ ^_
cradle.

Supplied complete with precision 20— I reduction
gear box and pulleys-
Made to highest standard for computer work.
Firs t-dasi condition. Pr ice £3. 5 .0. P . & F. 7/6.

SOUND POWER OPERATED
~~ ~~

"meters
EX-ADMIRALTY HEAD /*g\ I

W F,u,h Round

AND BREAST SETS L* | «£f; To™0-i5.
Two such sets connected n*-* ST I 0-20 Amp, All 21/-
up will provide perfect fflp/ I

'

intercom. No batteries
required. Will operate
up to j mile. Price 17/6
each plus P. & P. 3/- or _
32/6 per pa ir. P. & P. 5/6. *—**'

UNIVERSAL DEMONSTRATION T RANSF o"rme fT
A complete composite apparatus, com-

prising a Transformer and electro-
magnet with removable coils and

pole pjeces. Coil tapped for

Ex equip.

each, p. & p. extra.

I

A.C. VOLTMETERS
0-25, 0-50, 0-150 V.
All 21/- each, p. & p.

. extra, 0-300 V. A.C,

I m/c Rectifier £1,9.0.

Steniyl Type

230v. 220v, llOv, Il5v;6, 12,

36, I lOv. A.C. These coil, are
alio 'used for D.C. experi-
ments. Complete with all

accessories as shown. £17 —
10/- carriage. Leaflet on
request.

NICKEL CADIUM BATTERY
Sintered Cadium Type. I.2v. 7AH. Siie; height 11"
width 2|" x I ft". Weight: approx. 13 ozs. Ex R.A.F.,

I
tested 12/6,.P. & P. 2/6.

ITt.C. SILICON POWER RECTIFIERS
RS300Series. All types 1 .5 amp, wire" ended, RS3I0,
100 v. P.I.V. 4/-, RS330, 300 v. P.I.V. 6/-, RS340, 400 v.

stepless Voltage Variations over full range. I
P -IV - 7''--,RS

D
35O,SO0v. P.I V 8/- RS 360. 600 v. P.I.V.

Price £30. C & P. £2. I
*/** RS380. 800 v. P.I.V. 10/-. 4'can be used to— i- « —— —^— 1 !. ^_— ' make 3 amp. bridge. Not Seconds. Brand New

I Stock. Post paid.

LATEST HIGH SPEED MAGNETIC COUNTERS
4 figure 10 impulses per second. Type 100A, 500
ohm coil, 18-24 v. D.C. operation. Type 100B, 2,300
ohm coil, 36-48 v, D.C. operation. Any type, 15/-
each. plus 1/6 P. & P.

CONSTANT V0LTA6E

TRANSFORMER

COMPACT HEAVY DUTY 6 volt DC RELAY
6-9 volt DC operation 30 ohm coil 2x10 amp
cio contacts, will handle up to 250 volt AC.
Size I J" high x 2f x If. Price 7/6 plus 1/-

P. & P. 3 for 20/- post paid._pc

Input 185-250 v. A.C. Output 230 v. A.C. Capacity 250 watt. Attractive
metal case. Fitted red signal lamp. Rubber feet. Weight I7lbs,
Price £11/10/-. P. & P. 10/-.

CHANGE OF ADDRESS From September 1st, 1966 our new jj

address for mail order and correspondence will be :

57 BRIDGMAN ROAD, ACTON, LONDON, W.4
j

Phone 995 1560 CLOSED SATURDAY
Callers welcome. Ample Parking Space. Large Showroom. Many Bargain*.

SERVICE TRADING CO
Personal callers only: 9 LITTLE NEWPORT STHEET, LONDON, W.C.2. Tel.: GERrard0576
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10 AND 20 WATT MONO AND STEREO TRANSISTOR AMPLIFIERS

_ \4>

(I4>

(12)

HENRY'S RADIO LTD.
303 EDGWARE RD., LONDON, W.Z

PADdinjtan I0O8I9
Open Mori, to Sot. 9-6. Thurt. I p.m.

Open qU day Saturday

(9) POWER AMPLIFIERS. 10 watts
RMS output. lOOmV input. 30 c/i to

20kc/s •! IdB. 6-Trantistor Push-pull,

Pine! siie 4x21 s I in. H/S4x4in.
TPA 10.'3 3-5 ohm spkr. £4.10.0, pp. 2/6
TPAI0/I5 12-16 ohm spkr.,

£5.5.0, p.p. 2/6
(Mains unit for I or 2 amplifier!,

5*/*, p.p. 2/6)

The Finest High Fidelity at
Unbeatable Price*

(10) PREAMPLIFIERS. 8 input
selector. Treble, bass, volume, filter

controls. l£mV to 300mV inputs.

Battery operated or from Mains Unit.
Output up to 1 50mV RMS.

MP2 Mono 9Jx2ix2in. £5.10.0, p.p.

2/6 forty and gold front panel 8/6)

SP4 Mono/Stereo, 9x31>;ljin„
£10.19.6, p.p. 3/6 (front panel place 12/6)

• ALL UNITS BUILT AMD TESTED

25 WATT AMPLIFIER
New 8-Transistor design. Push-pull

output for 7 J to 1 6ohm speaker. 1 50m

V

input. 30c/s to 20kc/s ±ldB. For use
with valve or transistor preamplifiers

a* item (10) above. Size 2| x 2J x6Jin.
PRICE BUILT /T IO A Pf.
AND TESTED *'' l7,°
(Mains unit 79/*, p.p. 2/6)

3/-

(13) MULTI-METERS
PT34 lkV29/«TP5S 20kV £5.19.6
Ml 2kV49/« EP30k 30kV £6,10.0

TPI0 2kV75/- EPSOk SOkV £8.15.0
EPIOk 1 0kV 79/6 S00 30 kV £8.17.6
ITI-2 20kV 69/6 EP 1 00k 1 00 kV £10. 10.0

EP20k lOkV 99/6

(IS) GARRARD BATTERY
2-SPEED TAPE DECK

Brand New with R/P head,
cr»se/osc. head, tape cassette

and instructions- 2 speed
2-track 9 volt operated.
List Price 13 gns.

PRICE £8.19.6 P- & P- 3:6

COMPONENTS and i qu i P m«nt.
The largest range in the country. </-

buy* ISO page catalogue with discount
vouchers.

SEE BACK COVER FOR MORE ITEMS OF INTEREST

(12) MW/LW QUALITY
TRANSISTOR RADIO TUNER

Fully tunable superhet with excellent
sensitivity and selectivity. Output up
to I volt peak. Complete with front
panel, etc. 9 volt operated. For use
with any amplifier or tape recorder.

TOTAL COST £3JO £ P.P.

TO BUILD 2/6

(14) VHF FM TUNER
Supplied as 2 Preassembled Panels,

plus metal work Superhet design, 88-106

Hc/s, 9 volt operated.
Total cost to assemble £12.17.6 p.p. 2/6.

(16) NOMBREX TEST UNITS'
(50 ke's—350 m/cs RF Generator

All Transistor £10.10.0

10 c/s— 100 kc/s Transistor
Audio Generator £16.19.6

(17) 5 WATT AMPLIFIER
6-Transistor Push-pull, 3 ohms. 6mV
into IK. f 2/1 8V supply. 2Jx 2 xljin.
BUILT AND TESTED £Q i£ P.P.

(optional mains units 54/-) ***/** 2/-

I i watt version 59/6.

Matching Preamplifier, 6 inputs,

treble/bass/selector/volume controls. 6-

lOmV o/put. 9- 18V supply. 79/6, p.p. 2/-

For use with any Transistor Amplifier

(l«)

(13)

(IS)

MAKE 5 DIFFERENT
TRANSISTOR RADIOS

asfflF
Amazing Radio Construction Set! Become a
radio expert for 34,'-. A complete Hume R.-ulio

Course. No experience Deeded. Parts include
Instructions for each design, titep-by-6tep
plan, all Translators, loudspeaker, persona]
phone, knobs, screws, etc., si! you need. Box
slse 1*"X 10* X 3* (part* available aeparate).
Originally *6. HOW W/- plus 3/0 p. & p.

Complete unopentd Crate a I

Fully AUTOMATIC

SELF-WINDING
21 JEWEIUD

DATE WATCHES
Originally 10 giu.

ONLY 98/6
You save E5.li.

6

1,504 only to be cleared
at below half price. Fully
Automatic iff/ winding
gent's calendar watch by

reputable Swiss maker. Luxurious gold
finish, stainless steel screw back — shock
resistant, anthnagnsttc, waterproof. Um
breakable mainspring — 21 Fully Working
Jewels. Electronically timed 7 duys" free

trial—tend 88/8 plus 3/6 p. * p. (Matching
expanding bracelet 10/6 extra). Brand Hew
•fib taD written fusianta* and iintout money
back ouaraniee.

Importers stock bought at

miles below actual value

WIDE RANGE HIGH

POWER MICROSCOPE

57/6 " f ,
p*nnTV /V mote to payONLY

erads A.l Bs Luxe model,

all metal construe lion in

black crackle with plated

parts. Acoorsts rack and
pinion focusing gives crystal

clear definition. 3 optically

polished leu net on revolving

turret, firing lOOl.BOQxsni
SOOx mtinincstion powen, Adiustable
mirror light, reflector and tilting joint. Ideal

for students, hobbyists, nature study, etc.

Sbouhl last a lifetime—Passed by Japanese
Board of Inspection. Brand net? In box,

complete with set of tlldet at fraction of real

worth — 0HLY 87 a ploi It post and sal*

packing. Jfoitcy baek fvaronlee. Demon*
Mtrationi daily.

HIGH POWERED TRIPOD
TELESCOPE

A*rants*sons
Purchase Direct
from Importer

—

A.l Be Luxe
model— passed
by Japanese
Board of In-
spection. All

Metal construction.
Black Crackle finish,

plated parts, simulated
leather covering. Polished optical lens gives

astounding magnifiesHon power of 900-1

areas. Single draw focusing tube, study the
MOON , PLANETS . With Independ ent view
finder, focus miles sway or lost across the
road. New with collapsible tripod at un-
believable price of only 46/- plus ft/- P- * P.
Money back guarantee.

CONCORD ELECTRONICS LTD • (Dept. KI9) • t7 TABERNACLE BT E.C.S

BAKER I2in. DE-LUXE Mk II

Especially d •signed to provide full range
reproduction at an economical coat.
Suitable for use with any high fidelity system.

Maximum Power 15 watts Available
Bail Resonance 32-38 c.p.s.

Flux Density 14,000 gauss
Voice coil diameter If*

Voice coil impedance IS ohms
Voice coil material Copper
Useful response 25-16,000 c.p.s.

Cone surround Plastic

Chassis material Solid aluminium
Overall diameter I2i"

from all

Radio &
Hi-Fi

Dealers

PRICE

£9
Send for New catalogue and enciosure plans

Baker Reproducers Ltd.
(DEPT. P,E.)

Beniham Manor Road Passage, Thornton Heath, Surrey. THO 1665

V£/KAU S0 PROFESSIONAL

CiT/f.CDOKM HE YUKAN
OtCafr OlTlwAal AEROSOL WAY!

GET THIS AIR DRYING HAMMER FINISH
YUKAN Aerosol spray kit contains 16 ozs. fine

quality durable easy instant spray. No stove baking

required. AviifableinG re y, Blue, Gold, Bronzeat

14/1 1 at our counter or IS/I I, carriage paid, per

pushbutton self-spray can. SPECIAL OFFER: t can

plus optional transferable snap-on trigger handle

{value 5/-) for IS/I I carriage paid.

Choice of 1 3 self-spray plain colours and primer (motor car quality)

also available

Please enclose cheque or P.O. for total amount to:

YUKAN • DEPT. PE/TO 307a EDGWARE ROAD ' LONDON • W.l
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VALUABLE NEW HANDBOOK

TO AMBITIOUS

Have you had your copy of " Engineering Opportunities

The new edition of "ENGINEERING OPPOR-
TUNITIES" is now available—without charge-
to all who are anxious for a worthwhile post in

Engineering. Frank, informative and completely

up to date, the new "ENGINEERING OPPOR-
TUNITIES" should be in the hands of every

person engaged in any branch of the Engineering

industry, irrespective ofage, experienceortraining.

On * SATISFACTION OR
REFUND OF FEE' terms

This remarkable book gives details ofexaminations
and courses in every branch of Engineering,

Building, etc., outlines the openings available and
describes our Special Appointments Department.

WHICH OF THESE IS

YOUR PET SUBJECT?

MECH. ENGINEERING
Gen. Meek. Eng.—Mainten-
ance Eng. — Diesel Eng. —
Press Tool Design — Sheet
Metal Work — Welding —
Eng. Pattern Making —
Inspection - Draughtsmanship— Metallurgy — Production
Eng.

RADIO ENGINEERING
General Radio — Radio &
TV Servicing — TV Eng. —
Telecommunications — Elec-
tronics—Sound Recording—
Automation—Practical Ra tiio—Radio Amateurs' E.\am.

EXEC. ENGINEERING
General Electrical Eng. -

—

Inslallations— Draughtsman-
ship — Illuminating Eng. —
Refrigeration — Elem. E/ec.

Science — Elec. Supply —
Mining Elec. Eng.

AUTO ENGINEERING
General Auto Eng. — Auto.
Maintenance — Repair -

—

Auto. Diesel Maintenance —
Auto. Electrical Equipment—
Garage Management.

THIS BOOK TELLS YOU
•jc HOW to get a better paid, more rntereit-

ing job.

it HOW to qualify for rapid promotion.
•^ HOW to put jome fetters after your name

and become a key man . . quickly and
ea sUy.

jr HOW to benefit from our free Adviser y
and Appointments Depts.

if HOW you can take advantage of the
chancel you are now mining.

if HOW, irrespective of your age, education
or experience, YOU can succeed in any
branch of Engineering.

156 PAGES OF EXPERT
CAREER - GUIDANCE

PRACTICAL

EQUIPMENT
Basic Practical and Theoie-

lic Coumm lor becjinnraj in

Radio, T.V., Eleclronici.Etc,

A.M.I.E.R E, City & Guild!

Radio Amateurs' Exam.

R.T.E.B. Certificate

P.M.G, Certificate

Practical Radio

Radio &Tele»iston Smiting

Practical Electronic!

Eteclroiricj Engineering

Automation

INCLUDING

TOOLS
The specialist Elec-
tronics Division id

iU.E.T.
NOW offers you a
real laboratory train-

ing at Itame with
practical equipment.
Ask for details.

D*I*C*T*

You are bound to benefit from reading
"ENGINEERING OPPORTUNI-
TIES", and if you are earning less than
£30 a week you should send for your
copy now—FREE and without

obligation.

POST NOW!
BUILDING
General Building — Heating

CIVIL ENGINEERING * Ventilation — Plumbing
General Civil Eng. — Muni- — Architecture— Carpentry
cipat Eng. — Structural Eng. — Painting— Decorating— "JO 8.I.E.T., 316A ALDERMASTON COURT, 3d. stamp if posted in

m
Sanitary Eng. — Road Eng. Specifications & Quantities m ,.„„..,..-.. dcdvcuioc i i I
Hvdraulics--Mining— Water — Surveying— A rchilectural I ALDERMASTON .BERKSHIRE. an unsealed envelope.

|
Supply—Petrol Tech. Draughtsmanship. -Please send me a FREE copy of "ENGINEERING m

..-.^™^ ... I OPPORTUNITIES." I am interested in (stale subject, I
WE HAVE A WIDE RANGE OF COURSES IN OTHER SUBJECTS IN- JL1 or career \

CLUDING CHEMICAL ENG., AERO ENG., MANAGEMENT, INSTRU- ""'"" B ; "
I

MENT TECHNOLOGY, WORKS STUDY, MATHEMATICS, ETC. I I

Which qualification would increase your earning power I I
A.M.I. Mech.E.. A.M.S.E., A.M.I.C.E.. A.M.I.E.R.E., Et.Sc, I NAME
A.M.I.P.E.. A. M.I. M.I. . A.R.I. B.A., A.I.O.B., A.M.I.Chem.E., A.fU.C.S.,

M.R.S.H., A.MJ.E.D., A.M.I.Mun.E., CITY & GUILDS, GEN. CERT. OF ADDRESS |
EDUCATION, ETC.

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY I J
316A ALDERMASTON COURT. ALDERMASTON, BERKSHIRE

j
WRITE IF YOU PREFER NOT TO CUT THIS PAGE

THE B.I.E.T. IS THE LEADING INSTITUTE OF ITS KIND IN THE WORLD
Published about the 15th of the month by GEORGE NEWNES LIMITED, Tower House, Southampton Street, London, W.C.2. Printed in England by
THE CIl^PIHL RIVER PRESS, Andover, Hants. Sole Agents for Australia and New Zealand: GORDON & GOTCH (A/sia) Ltd.: Soulh

Africa and Rliodssia: CENTRAL NEWS AGENCY LTD.: East Africa: STATIONERY & OFFICE SUPPLIES LTD. Subscription rale including

postage for one year: To any part of the World £1 16, 0.

—
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CALL IN

AND
HEAR
ONE

PLAYED

BUILD THE WORLD'S FIRST ALL
TRANSISTOR PORTABLE ORGAN KIT

MAYFAIR PORTABLE

ELECTRONIC ORGAN
• EASY TO BUILD WITH PRINTED CIRCUITS
AND FULLY COMPREHENSIVE HANDBOOK

• CIRCUITS USE 170 TRANSISTORS AND
DEVICES

• 10 SELECTED TONE COLOURS PLUS VIBRATO
• PORTABLE TWO COLOUR CABINET WITH
DETACHABLE LEGS, MUSIC STAND, SWELL
PEDAL
THE ONLY COMPLETE
IN THE WORLD

KIT AVAILABLE

SPECIFICATIONS:

• TONE COLOURS (ROCKER TABS) 10 DIFFERENT TONES CAN BE SELECTED • SWITCHED
VIBRATO • 49 NOTE C—C FULLY SPRUNG KEYBOARD • 6 OCTAVES OF GENERATORS
• PRESET VOLUME CONTROL • TONE COLOUR BLEND CONTROL • FOOT SWELL PEDAL
OUTPUT UP TO { VOLT • t10/2S0 VOLT MAINS OR 18 VOLT BATTERY a FULLY POLY-
PHONIC • PLUG IN PRINTED CIRCUIT PANELS • SIMPLE LOCKED IN TUNING • DE-
TACHABLE LEGS WITH STOWAGE • CABINET SIZE 30J x tSi" x V • WEIGHT 35 lb.

• FULLY DETAILED INSTRUCTION HANDBOOK WITH PHOTOS, DRAWINGS AND CIRCUITS

UNBEATABLE FOR

PRICE

PERFORMANCE AND

QUALITY

COMPLETE KIT WITH CABINET,

ALL COMPONENTS AND HANDBOOK
* ALSO SOLD SEPARATELY
PACKET BY PACKET

it H.P. AVAILABLE FOR COMPLETE KIT
+ HANDBOOK SEPARATELY

20/- POST PAID

99

FOR GROUPS YOUTH CLUBS SCHOOLS

CARRIAGE
AND
PACKING

GNS. 30t. EXTRA

DETAILED LEAFLET
FREE ON REQUEST

HOBBYISTS HOME ENTERTAINMEI'

TO BUILD YOURSELF

IN EASY STAGES

ALL PARTS

FULLY GUARANTEED

(U REGENT-* MW'LW
POCKET RADIO TO BUILD
6-Transistor superhet. Geared
tuning. Push-pull speaker output.
Moulded cabinet 5x3 x 11 in.
Phone socket.
TOTAL COST 69/6 P.P.
TO BUILD *'/"

2 ,_

Full tuning on both bands'

(2) HI-FI
EQUIPMENT

Complete range jn
stock. Send list of
requirements for
special price
quote. Hi-Fr de-
monstration room
open.

(3 ) DEAC CELLS
RECHARGEABLE BATTERIES

• 3-6 volt 500 mA/H. Size:
li" x Ifdii. .. 12/6, p.p. 1/6
• 9 6 volt 225 mA/H. Size:

2-fr" x I'dia. .. 20/-, p.p. |/6
BRAND NEW — Offered at a
fraction of normal retail price.

(4) BUILD A QUALITY 2 OR 4

.._„ TRACK TAPE RECORDERNEW 3 SPEED VERSION. Using New
363' Decks. * TWO-TRACK. Deck
£10.10.0. Amplifier £14.19.6. Cabinet
and Speaker 7 gn*. Complete kits
with FREE 7 in. 1,200 ft. tape, spare
spool. 77 _ nc p.p.u gns. l0/_

• FOUR-TRACK. Deck £13.10.0.
Amplifier £15.19.6. Cabinet and speaker
7 gns. Complete kits with FREE 7 in.

1,200 ft. tape, spare spool.

30 gns. K:

DEAC CHARGER
To charge 3-6 volt and 9-6 volt packs.
Fully mains isolated AC I P.P.
in moulded case. 2/-

(5) VHF FM TUNER TO BUILD
87/105 Mc/s Transistor Super het.
Geared tuning. Terrific quality and
sensitivity. For valve or transistor
amplifiers. 4 x 3J x 2Jin. Complete
with dial plate. (FM Decoder available
shortly.)
TOTAL COST r , ln , P.P.
TO BUILD £6.19,6 2/6.

(Cabinet Assembly 20/- extra)

(8)

SCR'S (THYRISTORS)
100 PIV, t Amp 7/6
100 PIV. 3 Amp 9/6
400 PIV, 7 Amp 25/-

NEW 14-PAGE TRAN-
SISTOR/RECTIFIER CATA-
LOGUE NOW READY.
MANY NEW DEVICES-
PLENTY OF PRICE RE-
DUCTIONS. Send 4d.
stamp for free copy.

L
SEE PAGE 760
FOR MORE
ADVERTS

(£)__ GARRARD DECKS-- BRANI FULLY GUAR>
401 less cart./arm £27 10
AT6 mono £8 19 6
AT6 stereo £9 10
AT6 Deram £11 19 6
Deccadec Mk. II £17 17
A70 less cart £19 19

(P. & P. SI- an/ type)

1000 mono £5 19 6 SP25 stereo £10 19 6
1000 stereo £6 6 SP25 Deram £13 10
2000 mono £6 6 AT60 less cart £9 19 6
2000 stereo £6 6 AT60 mono £10 100
30001m stereo £7 19 6 AT60 stereo £10 19 6
SP25 less cart. £9 19 6 AT60 Deram £11 10
SP25 mono £10 100 LABSOfesscart £27 <-S'£

(7) GLOBEMASTER MW LW SW
PORTABLE RADIO TO BUILD
Special purchase reduces price

Full 3-waveband tuning. Pushbutton
wavechangc. Superhet printed circuit.
Black-chromed cabinet I I X 7i v, 3}in,
(SW 17-50 metres). Ear/ Record sockets,
I watt push-pull output,
TOTAL COST /T IO A P.P.
TO BUILD t/.lT.O 3y6

(B)TOURMASTER CAR RADIO
7-Transistor MW/LW Car Radio. 12
volt operated. 3 watt output. Push-
button wavechangc. RF stage. Supplied
built, boxed, ready to use with Speaker
and Baffle. Car fixing kit and manufac-
turers' current guarantee. Special
Bargain Offer. Buy Now ! List Price
PRICE £ft O Q P.P. 13 gns.

3/6

WE CAN SUPPLY FROM STOCK MOST
OF THE PARTS SPECIFIED ON CIRCUITS
IN THIS MAGAZINE, SEND LIST FOR
QUOTATION. ASK FOR NEW 4-PAGE
CATALOGUE SUPPLEMENT ALSO LIST
OF SPECIAL HI-FI COMBINATIONS.

HENRY'S RADIO LTD.
303 EDGWARE RD., LONDON, W.2

PADdington 1008/9
Open Mon. to Sot. 9-6. Thurs. I p.m.

Open all day Saturday.

r— - _..- -n.v-jm—

«

|j
~-.fi m- JoT- --vr. r~^-i—*$

LATEST 1966

CATALOGUE
HAVE YOU A

COPY!
Fully detailed and
illustrated. 150 pages
of components,
equipment, etc.
Over 5,000 stock
items. PRICE 6/-,

post paid. Free dis-
count vouchers with
every catalogue.

YOU CANNOT AFFORD TO BE WITH-
OUT A COPY OF THIS CATALOGUE

SUPPLIERS OF QUALITY
COMPONENTS AND EQUIPMENT

_




