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.~ . a constructor’s amplifier

using PWM, except for the

SINGLAIR X-10

INTEGRATED 10 WATT

AMPLIFIER AND
PRE-AMP

Hi Fi Quality
for very
modest outlay

The Sinclair X-10 marks a radical departure
from conventional amplifier design which is
certain to influence future developments in
the audio field enormously. Already the
power and quality obtainable from-this ex-
tremely small amplifier bring entirely new

approaches to styling and housing domestic *

audio equipment, which the absence of heat
sinks helps greatly. :
Leaving the X-10 user to add a tone control
system of his own choice to the integrated
pre-amplifier stage enables any sound input
source to be accurately matched. The X-10
has many other important advantages as a
result of using Pulse Width Modulation; in-
cluding incredibly low distortion figures, no
falling off of higher frequencies, better tran-

sients and less current requirements.
Indeed, the X-10 can be satisfactorily opera-
ted from a couple of 4/- lantern batteries.
THE SINCLAIR X-10 MANUAL in-
cluded with every X-10 explains how it
functions, and also gives tone control and
stereo matching circuits, none of which cost
more than a few shillings. - The X-10 Manual
Is available separately, price 1/-.

® X-10 USERS WRITE

“| must say that the amplifier certainly delighted my<

self and others with its beautiful crisp quality."
W.L., Leeds, 2.

‘| was able to try it out yesterday and would like to
say that | am very pleased with its performance."
R.M., Keighley.

All parts including Il tronsistors and X-10
n—!—l- N\ et e Manual come to
; pair
SQUARE WAVE ! FEED BACK CURRENT SCHMIDT [ ] )
GENERATOR INTEGRATOR ADDER TRIGGER b
NPN/PNP
L v Ready built and tested with X0 Manual
mEiRes £6.19.6
AT BLOCK DIAGRAM shows in -simplified form the ® ®
o TWO STAGE stages of function of this remarkable amplifier. Such

PRE AMP design with its very much better standards of
performance is made possible by use of the very
latest in' transistors and high' quality components.

buii) forone o o cios £2.14.0

F_-_____——--—_--_—_____-.]

To SINCLAIR RADIONICS LTD., COMBERTON, CAMBRIDGE
£ 5. d. :

I Please send items detailed below:—

0ST YOUR
ORDER
T0-DAY! |

palierice | TOTAL £

i inclai TR
A ustomens ™™ I For which I enclose CASH|CHEQUE|MONEY ORDER




ETCH YOUR OWN

PRINTED
CIRCUIT KIT

1I-
-
Pastfree
Each contains over 60 sq. in. of
laminated board and sufficient
chemicals to make dozens of
printed circuits, plus comprehen-
sive instruction book giving
advice and examples on trans-
lating theoretical circuits into
layouts ready for etching. High

quality materials—completely safe
to handle-—carefully prepared to
ensure fine definition and uniform

FESUIts without Iaboralory control
\
EliGTHBlUMIIESGEHBE:

The Iunhnq ni LLLUTER Post Froq

. previewed in your home NGW !

Electroluminescent lamps — an
amazing new scientific develop=
ment in which the whole of the
illumination produced emanates
from the entire surface of a
specially treated, flat steel plate
protected by a thin coating of
glass. Mo heat is generated and
there is no filament to burn our,
Makes intriguing home decora-

tion, illuminated door numerals,
small darkroom lights, night-
lights, etc. Connects directly to

mains and burns continuously for
a2 whole year at a cost of a few
pence only. Available in plate
size 3 in. x 2 in. and in green or
blue colour (state which re-
quired). Each plate takes one
numeral (stick-on number of
choice supplied free if required).
Complete with plastic protecting

wrap and full instructions,

DRY REED SWI‘I‘GHES

Can be actuated by permanent or

electromagnets to provide ex-
cellent basis for a wide range of

inexpensive devices such as
burglar alarms, limit switches,
door bell switches, etc. Tre-

mendous reliability factors and a
working life of about 100 times
that of microswitches and the
uses to which they can be put is
limited enly by imagination. Each
switch supplied complete with
specification, instructions and
ideas information. SUITABLE
MAGNETS |/- extra,

REED SWITCH COILS 4/-post free
Specially manufactured to provide
electro-magnetic operation of
Dry Reed Switch described above.
Coil is simply pushed on to glass
tube and centrally located over
switch contacts. Works from
any 4-12 v. D.C. supply. Size
overall § in. diam. x § in. long.

MINIATURE MAINS 4 for
INDICATOR LIGHTS 5/ Fost

Give positive indication that
equipment tools, instruments,
apparatus, etc,, is switched on,

(._'.Dmnlete assembly of neon, re-
sistor, insulation and flying leads
that requires only connection to
switch, Small size and insulation
permit simple ficting—just drill
small hole in panel or tape or clip
to equipment. Current consump-

tion negligible. New manufacture.

LIMITED

o BROTHERS
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Solid state semi-conductor mod-
ules—fully cransistorised and
completely wired and tested cir-
cuits that only require a 6é-volt
battery and cennection to input
and output to provide a compact
ready-made unit. . Encapsulated
types are shockproof and almost
indestructible. Supplied with
instructions.

PUBLIC ADDRESS AMPLI-
FIER — needs only crystal
microphone and any speaker:
Frequency response designed to
provide maximum intelligibility,
With |5 in. speaker sound covers

hundreds of yards. Fully encap-
sulated. Size only IixIl§x2
in. 30/-, P,&P. I[-

HETRONCME—reqmrnd only
2 megohm potentiometer and any
PM speaker to produce accurate
repetitive beats at adjustable
rates from 40 to more than 208
beats per minute., Low battery
drain, simple connections.

22/6, P, &P. /-

2 WATT GRAM AMPLIFIER
—just connect to any cryscal pick-
up and 8-ohm speaker for above
average output with excellent
tonal quality. |-megohm poten-
tiometer recommended for vol.
control. Compact, high quality
unit, 30/- & P. |/«

CODE PRACTICE OSCIL-
LATOR—simply connect with
morse key, any P.M, speaker and
any |i-6v battery. Fully trans-
sistorised and assembled on rigid
board size 2 x |2in. 6
BURGLAR ALARM — needs
only 8-chm loudspeaker, switch
and microswitch (or reed switch
and magnet) to complete,
Operation of sensing switch trig-
ger upward screaming syren to
give instant alarm. For home or
Pmotnr car protection, 30/-. P. &

FIRE ALARM — module con-
tains temperature sensor and
operates in conjunction with 8-
ohm loudspeaker and 2 megohm
potentiometer. Increase of room
temperature above pre-set level
immediately triggers screaming
syren alarm. 30/-. P.&P. I/-.
ANy
Sl Mnkesnmple /
AUTOMA‘I’IC =

CDMIUM S.UI.PHIDE
PHOTO-CELLS

New, inexpensive
photo - conductive
cells act as light
sensitive resistors Fipel
that increase conductivity with
increased light. 1,000 times more
sensitive than selenium cells with
greater reliability, and can easily
be built into a wide range of
simple circuits. Typical uses
include: automatic light controls,
exposure meters and many other
devices. Requires simple low
power source from battery or
mains transformer. Two types
available: Type I: Max. voltage
200 v. Output 0-5 watt, Sens.
range 400-800 mu. 10/- post free,
Type 2: Max. voltage 150 v.
Output 0415 watt. 8/6d. post free.
Both types have a resistance
range of 5 megohms at zero
to 500 ohms at 1,000 lux.
Sensitive range is 400-800 mu.
Supplied with specification, in-
structions and typical circuits.

Hgham 0141, HOURS: 9am
m-lgm,  OPEN ALL DAY ON SAT

SOLON

GETS THINGS
TOGET HER

SOLON ELECTRIC SOLDERING
IRONS are made by AEl. Seven models

suitable for all soldering jobs. The

16

and 25 watt for radio work, the 65 watt

for heavier duties. All
able..Prices from 24/8,

SOLON

TRADE MARK

parts are replace-

From your radio or
electrical supplier.

Grundig TK |
TK S

TAPE RECORDER COVERS

Smart waterproof cover
to give complete protec-
tion to your tape recorder.
Made
canvas in navy, wine, tan,
grey and bottle green
with white
pipings,
handy

pocket and name panel.

from rubberised

contrasting
reinforced base,
zip microphone

Cossor 1604 . 19/
1605 B4/-
Stella ST455 63/~
o ST454 57/6
n 57458 79/=
w ST459 84/~
Saba 63/-
Elizabethan FT1 ... 66/-
' Fi3 '... TS/

L 75/-

Fl-Cord 1A 52/6
Fidelity Argyle 55/

Clarion (with strap) 51!6
Brenell Mk. 5 7 (&
3 star vee B9
Tr‘uvox R92 and 94 99,’-
Robuk RK3 ... 6716
Ferrograph 88/
90/~

Sony 521
Revox 84/~
Optacord 4i4—412 63/-

49/6| Telefunken 85 oo 65fa
K 55/- " 75/15 &

TK 6 67/6 76K eer 55/a

TK8 63/ . 69/6
TK 14 Phﬂlps BIQS .. 5716
&23&18 59/6 - No Price
TK20 .. 52/6 ’ 3534 ... 87/«
TK24 ... 55/ 3 3459 - 79/6
TK25 ... 55/ ., EL3538 .. 63/-
TK30 ... 60/ ® EL3542 . 63/-
TK35 ... €3] .. EL3K3I6 .. 70/
TK 40 & 41 66/- e . 576
6 | .. 83 " EL354|,’|5 57/6
TK55 ...63/-* w3541 /H 72/~

TK 60 75/-* . Starmaker 68/-
TK 830/, 3D 631- Cossor 1602 ... 5716
Cub . 35/-* " 1601 . 63/~

A. BROWN & SONS LTD.

TEL.: 25413, 25412

24-28 GEORGE STREET, HULL.

* Without pocket




THE

WHARFEDALE

Super Range

Each loudspeaker in this range is fitted with roll
surround for low resonance and double diaphragm
assembly for extended HF response.

SUPER 10/RS/DD

Impedance 10/15 ohms.
Flux density 16,000 oersteds.

Max. input 10 watts rms
or 20 watts peak.

Frequency range 30-20,000 c/s.
Aluminium Voice Coil.
Bass resonance 38/43 c/s.

Price: 218/8 inc. P.T.

s

SUPER 8/RS/DD

Impedance 10/15 ohms.
Ceramic Magnet. SUPER I2/RS/DD
Flux density 14,500 oersteds.

Total flux 60,000 maxwells. .
A IBsnlan Volce. il Flux density 17,000 oersteds.

Max. input 6 watts rms Total .ﬁl..lx ]90,900 ma.xwelis.
or 12 watts peak. Aluminium Voice Coil.
Frequency range 40-20,000¢/s. Max. input 20 watts rms

Bass resonance 50/60 c/s. or 40 watts peak. s
Price: 134/2 inc. P.T Frequency range 25-20,000 c/s.

Bass resonance 26/32 c/s.
Price: 350/- (no tax).

Impedance 12/15 ohms.

Write for intformative and fully illustrated 12 page booklet

WHARFEDALE WIRELESS WORKS LTD
IDLE BRADFORD YORKSHIRE

Telephone : Idle 1235/6
Telegrams : ¢ Wharfdel ’, Bradford.
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most

efficient ... .
WIRING BASE for any electronic assembly
work — whether experimental or quantity
production. Patented Veroboard is an advance
on tag board wiring techniques and printed
circuits, and because of its absolute stability
under all conditions it is in fact now extensively
used by manufacturers all over the world instead
of printed circuits.

A sample of Veroboard is provided FREE in this
issue of Practical Electronics and it is obtainable

in many sizes of which 4 are available through VE RO ELECTRON ICS LTD.

the retail trade.
your nearest Retailer please write to ;—

[DEPT. P2)

For the name and address of SOUTH MILL ROAD, REGENTS PARK, SOUTHAMPTON

71061 TELEX 47593

ENQU!R!ES FROM RETAILERS AND MANUFACTURERS WELCOMED

BRAND
HAND AND FOOT-OPERATED SEALING TOOLS
FOR ALL KINDS OF PLASTICS

The “PACKFIX" for
cellophane and poly-
thene bags. Hand or
foot-operated, all
voltages, From £10,

FLT cellophane and polythene
bag sealer. Foot operated or
magneto electrically driven.
Seals bags up to 153" width.
From £42,

Hot plates thermostatically
controlled. Small and large
sizes for cellophane,
polythene and shrinking foils,
From £12,

LET US SOLVE YOUR SEALING PROBLEMS.
WRITE FOR COMPLETE ILLUSTRATED LISTS
TO DISTRIBUTORS:

S, KEMPNER Ltd., 384 FINCHLEY RD., LONDON, N.W.2
TEL.: HAM 6365

390

SOLDER WITH
PRIMAX and PRIMAXA

SUPER EFFICIENT SPOTLIGHT
SOLDERING GUNS

PRIMAX
€W SPOTLIGHT

PRIMAXA
100 W SPOTLIGHT
112/8 ea,

NEW ADDRESS!

Distributors: S. KEMPNER LTD
384 FINCHLEY ROAD, LONDON, N.W.z. Tel.: HAM 6365




L. K.

| . K. ELECTRONICS
The Cheapest—The Best—Quickest Service

@ Famous Autochanger or Single Player Units supplied with
brand new, two-tone, de-luxe portable cabinets, 17 :< 15 8%in. Strong
carrying handle, gilt finish clips and hinges are used by famous make for
22.gn. model. Ready cut out motor board, 14 13in. Front baffle
7 4in. High flux loudspeaker and 3 watt amplifier. Amplifier ready
built on metal chassis with output transformer, volume and tone
controls, All items fit together perfectly. Assembly in 30 minutes,
Only 5 wires to join, |12 months' written guarantee. Available
separately or package deals as below.

Our NEW MK Il Superb Kits are now being dispatched,

L K PRICES FOR COMPLETE KITS:
Autochanger Kits as above

B.S.R, U.A. 14, T.C, 8 Mono.. /6

Garrard Autoslim, Mono .... /6

Single Player Kits as above

Garrard S.R.P. 10, Mono % .6 P.P. 5/6
E.M.I. Aumstop. Mono . 6 P.P. 5/6

Individual Prices for those who wlsh to purchase separate%y

Record Player Cabinet with Cut-out Board e £3.10.0 P.P. 36

Amplifier with 7 % 4in. speaker & £3.10.0 P.P. 26

@ SCOOP! B.S.R. U.A. 25 Autochangers. T.C. 8 Mono P.U.

Brand new and boxed. Wired for stereo. Note OUR price £5.15.0.
P.P.5/-. The very, very latest model.

@ SCOOP! B.S.R. U.A. 14 Autochangers. T.C. 8 Mono P U.
Brand new and boxed. Wired for stereo. Note OUR price £5.10.0,
P.P.5/-. Latest model.

@ SCOOP! Garrard Autoslim. Mono P.U, Brand new and
boxed. Wired for stereo. Latest model. Note OUR price £6.5.0
only. P.P.5/-

@ SCOOP! Garrard AT.5. Wired for stereo, inclusive of

head and mono carcridge (A.T.5 is an auto transcriptor). The finest
nl;hanger of them all. OUR price, brand new and boxed, £7.10.0 only.
.P. 5/.

AUTOCHANGERS
Single Players

E.M.I. Autostop, Mono ............
Garrard S.R.P: 10, Mono 9
E.M.l. Separate Pick-up ..
Transcription Units—Stereo Head - Hono
Garrard 4 H.F. Stereo ...... N as S AR bRt
Philips A.G. 10/16. Stereo
Garrard A.T.6, Stereo ...
Garrard 301........h0000m000e

@ SCOOP! Record Player Cablnets
with cut-out board. These are brand new and product of very famous
national manufacturer. OWUR price £3.5.0 only. P.P. 3/6.

® SCOOP! 3-watt Gramophone Amplifier. Complete with 5in.
Speaker, 49/6. P.P. 5/-,

The amplifier is complete, on a fabric-covered baffle board. Output
transformer included. Tone and volume controls and on/off switch,
Ready to switch on and play. Terrific volume. Size 12%in.:<6in.
3%in. back to front. For200-250 v. A.C. Output 3 watts.

@ SCOOP! Diodes—over [,000,000 in stock—ideal

O.A.8B] vision detector.

Note OUR price £1.0.0 per 500. P.P. 2/-. (In 500 lots only).

@ SCOOP! Transistor Tape Recorder. The best obtainable
by very famous manufacturer. Brand new, boxed, guaranteed.
Reduced from 12 gns. OUR price £7.10.0. P.P. 3/6. Complete
with microphone, tape, batteries and operational booklet. Features
push-pull amplifier, two motors, single switch operation, pause, speed,
wind, rewind, record, play back. Can be used in any position, indoor
or outdoor.

@ SCOOP! Hi-Fidelity Speakers, 15-watt, Very famous national
manufacturer—we cannot mention name, 45-13,000 cps., 3 or
15 ohm voice coils, response 45-13,000 ¢.p.s. Magnet 15,000 lines. In
carton—unopened and unused. OUR price £4.4.0 only. P.P. 4 6.

@ SCOOP! A Stereophonic Amplifier with the following features.
A twin ganged tone control in a special negative feedback circuit,
giving a wide range of tone correction. A balance control enabling the
amplifiers to be equalized in output to compensate for pick-up, lead,
speakers, recording differences. A speaker switch, MI, single
amplifier. M2, dual amplifiers for increased Monaural output. 5.3,
two speakers at 5 watts per channel, Twin gauged volume con-
trols and all four controls placed equidistant along the front of the
chassis. Designed, made and guaranteed by Brittamer Ltd. Brand new
and at a fraction of original cost. OWUR price £7.10.0 only. P.P. 4/6.

Two-tone, de-luxe finish

substitute

*

17 GILLINGHAM ROW, WILTON ROAD, LONDON, S.W.1.

THE SIOUX 60 WATT MULTI-PURPOSE
AMPLIFIER

IDEAL FOR GUITAR — BASS OR LEAD — ORGAN —
VOCAL GROUP — PUBLIC ADDRESS

39 GNS.

CARR. &
PACKING
EXTRA

Incorporating Ten High Duty Speakers in two columns of five
designed to handle efficiently the full output of Amplifier at
frequencies down to 25 ¢.p.s. Heavily made Cabinet in two-
tone Vynair. For 200-250 v, to 50 c.p.s. A.C. Mains operation.
Four jack socket inputs and two independent volume controls
for simultaneous connection of up to four instrument pick-ups
or microphones. Level frequency response throughout the
Audible Range., OURINCLUSIVE PRICE FOR

AMPLIFIER, MIKE, STAND, SPEAKERS,

LEADS, ETC. (NO H.P.). ONLY 39 GNS.

@® SCOOP! Cartridges — Ceramic Diamond Stylii — Stereo —

By Acos.

Limited Number only at one } of original price—15/- only
~+P.P. 1/-.

While stocks last.
Speakers ex Equipment. 5in. 5/, 7in.
P.P. 1/6 each.

@ SCOOP! A Limited Number Only.
Latest model. A.C./200/240 v. Brand new and boxed.
OUR price £6.10.0 only. P.P.4/6.

@ SCOOP! 1964 Radiogram Chassis, Stereo 3-wave bands, long,
medium, short, 5 watts per channel. 6 valves. Latest Mullard
A.C, 200/250 v. Ferrite aerial. Glass dial. Horizontal wording.
Size 13in,%4in. Aligned and calibrated. Concentric controls.
Isclated chassis. Size [33in.%9in. high x 5in. deep.
famous national manufacturer. Brand new and boxed,
guarantee.

QUR price £14.10.0.
quotes prices—the keenest in the Trade. We are Main Agents for the
complete range of Brittamer Chassis and Amplifiers. “Brittamer”—
makers of Radiogram Chassis to the Top Names in Radio.

@ SCOOP! For 27 gns. only.
Garrard A.T.5 Transcriptor,

Maker’s

A fabulous offer.

Package Deal
plus 2 12in.

15 wate Hi-Fidelity

#4in, 8/-, 6in, 6/6, Bin. T/-.

Tape Decks by B.S.R. i

Product of

List price £19.8.0. P.P.5/6. Our Chassis List

speakers, plus the very latest Continental push-button chassis by

Brittamer. Stereo, 3-wave band, 6 valves, 5 watts per channel.

finest chassis of its type in the world.

mance and quality.
1l

The

We unhesitatingly recommend this chassis.

TRANSISTOR SECTION

® SCOOP! A first-class 2 wave-band 8 transistor superhet chassis
by world famous manufacturer. Fully built, aligned, tested, guaranteed.
Full coverage long and medium waves, Note OUR price only £6.0.0.
P.P. 2/6. Suitable speaker 10/6. P.P. 1/6. A few cabinets can be
supplied at 22/6 each. P.,P, 2)-. OWUR price for the package deal
£7.4.0 only. Ideal for Caroline, P.P. 3/6.

S.A.E. enquiries please.

Our Complete Lists |/- only—credited
against your order

@ |IF NOT ADVERTISED IT IS STILL IN STOCK

L.K. ELECTRONICS (Victoria) LTD.

*

You will be amazed at perfor-
P.P.
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Amazing performance and specification

Total cost of all
parts now only

POCKET FIVE

@ 7 stages—S5 transistors and 2 diodes

eapensne

\upnrcenkltne Ferrite rod
tone 23in. moving coil speaker,
attractive black case with red speaker grille.

Parts Price List and
easy build plans 16

14in.
Total cost of all
parts now only

R Ve

Efoiryn

ganged tuning condenser.
Waves,
approx. The perfect portable and the ideal car radio.
Total cost of parts now only £5 |9 6

Parts Price List and easy build plans 3/-

NEW TRAN SONA
FIV E Home, Light, A.F.N.,Lux.

all at good volume.
P. Durham
@7 stages—5 transistors and 2 diodes
Fully tunable over Medium and Long
Waves and Trawler Band. Incorporates

Ferrite rod aerial, tuning condenser,
volume control, new type fine tone
super dvnmm. 2%in, speaker, etc.

se. Size 61 x 4% x 1lin,
(Uses 123‘1 bdttclv available ..uwu.lu,rc )
42/6 P. & P. Parts Price List and easy build

3'6 plans 2,-

overs Medium and Long Waves and Trawler
and, a feature usually found in only the most
radios. On test Home, Light,
uxembourg and many Continental stations
ere received loud and clear. Designed round
aerial and fine
built into

ze 5% 1+ x 3din. (Uses 1289 battery available anywhere.)

Total cost of all 42/6 P 3& P.

parts now only

SUPER SEVEN

@ 9 stages—T7 transistors and 2 diodes

Covers Medium and Long Waves and
Trawler Band. The ideal radio for home,
car, or can be fitted with carrying strap
for outdoor use. Completely portable—
has built-in Ferrite rod aerial for wonderful
reception. Special circuit incorporating
2 RF Stages, push-pull output, 3in. speaker
(\\IH drive large speaker). Size 74 X 5% X
(Uses 9v battery, .uml.ublc anywhere.)

£3 [9 6 . & P. Parts Price List and easy build

. 3 6 plans 2/~

COMPONENT BARGAINS
TRANSISTORS TUNING CONDENSERS
PHILCO MADT Type 2N1727 Air spaced fine quality German
Maximum frequency of oscilla- manufacture with slow motion
tion 150 Mcfs .. . 8/6, drive. 0-0005 with_ oscillator
PHILCO MADT Type 2N172§ Section /6 Post 1/-
Maximum frequency of oscilla- Subminiature similar’ 00 with
tion 150 Mc/s ... . 9/6. tuning and oscillator sections 6,‘f6
PHILCO MADT (Micro Alloy Post 1/-

Diffused) Type 2N503 Maxi- Subminiature mica_dielectric

with trimmers. Tuning 200 pf,

mum frequency of oscnil.mun Oscillz P

; scillator 50 pf 4/6 Post 1/-
over 500 Mcfs | .. 15/- Mica dielectric 0-0003  mfd,
Diodes .. 1/6 2/9 Post 6d

Standard interleaved o p trans-

formers for valve o, p stages 3/6 DIALS AND KNOBS

3in. dial with polished brass

4 ) SWITCHES ’ insert and MJ/L calibrated disc
Slide, single pole, heavy springs 6/6
2/- Post 3d 1in. cream knobs with polished

Yaxley 6-way, 2 pole 4'6 Post 3d brass insert and rim 1/3 each

RADIO EXCHANGE Ltd

BEDFORD.

61a,HIGH STREET,

Ferrite rod aerial for M & L Waves and telescopic aerial for
Real leather-look case with gilt trim and shoulder and hand straps.
(Uses PP? b—xttery 1valhb!e anywhere.)

NOT BUILD ONE OFOUR
PORTABLE TRANSISTOR
RADIOS...

BACKED BY OUR SUPER AFTER SALES SERVICE

ROAMER SEVEN Jik Il

5 WAVEBAND PORTABLE OR CAR RADIO

% Now with PHILCO MICRO-ALLOY R.F. TRANSISTORS
@ 9 stages—T7 transistors and 2 diodes

Covers Medium and Long Waves, Trawler Band and two Short Waves to approx. 15 metres.
Push-pull output for room filling volume from rich toned heavy duty ** Celestion *’

speaker. Air spaced

Size 9 x 7 X 4in.

', « « amazed at volume am!pctfommma
ha.v really come up 1o my expectations’.
S.G., Stockton-on-Tees.

@ 8 stages—6 transistors and 2 diodes

Our latest completely portable transistor
radio covering Medium and Long Waves,
Tncorporates pre-tagged circuit board, 3in.
heavy duty speaker top grade transistors,
volume control, tuning condenser, wave
change slide switch, sensitive 6in. Ferrite
rod aerial. Push- rmll output. Wonderful
reception of B.B.C. Home and L1ght
208 and many Continental stations.
Hmdsome leather-look pocket size case,
on 3L x 13in. approx. with gilt
speaker grille and supplied wuh ]‘mlld and shoulder straps.
Parts Price List and  Total cost of all £3 9 6 P. & P.
easy build plans 2/- parts now only of's 3/-

TRANSONA SIX

@8 stages—& transistors and 2 diodes

This is a top performance receiver cover-
ing full Medium and Long Waves and
Trawler Band. Push pull output. High-
grade speaker makes listening a pleasure.
Ferrite rod aerial. Many stations
listed in one evening including Luxem-
bourg loud and clear. Attractive case
in grey with red grille. Size 64 > 4% X

1lin. (Uses PP4 battery available any-
where.)

Total cost of all 59/ F & P. Parts Price List and easy build
parts now only plans 2/-

ROAMER SIX NEW !!.

NOW WITH PHILCO MICRO-ALLOY R.F. TRANSISTORS
® 6§ WAVEBAND !!

@ B stages—§ transistors
and 2 diodes
Listen to stations half a world away
with this 6 waveband portable. Tunable
on Medium and Long Waves. Trawler
band and three Short Waves. Push pull
output. Sensitive Ferrite rod aerial and

MELODY
SIX

telescopic aerial for short waves. Top
grade transistors, 3-inch speaker, hand-
some case with gilt fittings. Size
75 X 5% X Hin,

< Extra band for easier tuning of
LUX,, etc.

i i . & P,
gaasr;sb’;.t:':‘fiepr-!?;sagi ::rtél f\?)s\:' o-fnall)lr £3' I9'6 F 38;6

(Carrying Strap 1/6 extra.)
All components used in our receivers may be purchased
separately if desired. Parts price lists and easy build plans
supplied free with sets of parts or available separately at
fixed prices stated.

Callers side entrance
Barratts Shoe Shop
Open 9—5 p.m.
Sats, 9—12.30 p.m.

Phone: 2367




Jason tuners and test
equipment offer a wide
choice of models designed
to meet present-day re-
quirements and are a de-
light to build.

Jasan

FE AR SN A T

JTY2 SWITCHED TUMNER. All BBC f.m. transmissions and BBC-|
== z 5 e and ITV celevision sound
: channels at the turn of a
switch. All components in-
cluding turret and coil plate
, : B but less four valves

5 i g yon £14, 0s, 4d.

JTL TAPE PREAMPLIFIER designed to suit any tape deck or head.
b R MG ..., Will simultaneously record
| and playback stereo or mone
using two or four track heads,
All  components including
valves £22. Is. 0d. Ready
built and tested. £30. 9s. 0d.

¥

OTHER JASON KITS
FMTI F.M. Tuner, less valves £5. 195, 0d.
FMT2 F.M. Tuner, less valves £9. 9s. 0d.

(less power supply components) £7. 15s. 0d.
FMT3 F.M. Tuner; less valves .. £10. 9s. 0d
(less power supply components) £8. 15s. 0d
MERCURY 2 Switched tuner, less valves |, £9. 155, 4d.

ARG US Transistor m.w. tuner, complete ... W £1.10s. 0d.
AGI0 Audio generator, complete ., £15. 19s. 0d.
OG0 Oscilloscope, less c.r.t. £18. 10s. 0d.

Wl Webbulator, complete £14. 19s. 0d.
EMI0 Valve voltmeter, complete .. £23, 0s. 0d.
SB26 Tape deck (built only) £” track mono ... 31 gns.

4 track stereo 39 gns.

Write for descriptive leaflets and name of nearest stockist

Jason ElectronicDesignsLtd.

I8 Tudor Place, Tottenham Court Road
London, W.I Telephone : MUSeum 4666/8

- full listening enjoyment,

The Manual is much more than a catalogue of Goodmans High
Fidelity Loudspeakers —it contains practical and informative
articles. Those of particular interest to the D.LY. enthusiast
include special beginners page, advice on stereo, stage-built
systems and full cabinet drawings. Whether building or improving
your own audio set-up or choosing a complete speaker system,
you'll find it useful and interesting as well as informative. Ask or
Write for your FREE copy.

E Bee i e L4 Teo= o of thet Genlonsns b

lease send me a free copy of the Goodmans Hig
| Fidelity Manual

| Name.... st e DR el LRt l
i

Address ... N by
| I

GOODMANS INDUSTRIES LIMITED
[eTolednd @ -B. F—0 Axiom Works, Wembley, Middlesex
Telephone: WEMbley 1200

A Member of the Rentaset Group

MULTIMINOR i/

The newly improved model of this famous AVO
pocket size multi-range instrument has been enthusiastic-
ally acclaimed in all parts of the world for its high
standards of accuracy and dependability as well as for its
modern styling, its highly efficient internal assemblies and
its resistance to extremes of climatic conditions.

It is simple to use, one rotary switch for instant range selection,
only one pair of sockets for all measurements, and a 2%-inch clearly
marked scale-plate. It is supplied in an
attractive black carrying case complete with
interchangeable test prods and clips, and a
multi-lingual instruction booklet.

RESISTANCE: 0-2MJ, in 2 ranges, using 1.5V cell

SENSITIVITY : 10,0008),/V on d.c. voltage ranges
1,0005,/V on a.c. voltage ranges

AWV S

to send you a full
specification of this
great little instru-
ment. It measures only
734 x 4 x I§ ins. and
weighs only 24 ozs.

AVOCET HOUSE - 92-96 VAUXHALL BRIDGE ROAD - LONDON S.W.I
Telephone: VICtoria 3404 (12 lines) i

m £ Fepoor

393
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THE LINEAR "SUPER 30" HIGH FIDELITY
PUBLIC ADDRESS AMPLIFIER

TECHNICAL DETAILS: A HIGHLY

SENSITIVITY FOR 30 WATTS EFFICIENT 30 WATT
Gram]. — Sg millivolts GENERAL PURPOSE
Mic. "

Mie2 150 microvolts PUBLIC ADDRESS

UNIT

With input mixing facilities
and outputs for 3—7.5—I15
and 330 ohms (100 volt line).

FREQUENCY RESPONSE
+ 2 db. 30 cps. —
20,000 c.p.s.

BASS CONTROL
+15 d.b. to — 15 d.b. at
50 c.p.s.

TREBLE CONTROL
+12 d.b. to —12 d.b. at

A special feature of the
SUPER 30 is its high

10 Kes. o
degree of stability, en-
HUM—E%':Db NOISE suring that the longest

output leads can be used
without fear of the usual
troubles associated with
instability.

HARMONIC DISTORTION
0-59, for 30 watts

VALVES

e 33 Gns.

Send 5.A.E. for leaflet.
Mullard ECC83, ECCB83, For operation on standard 200—=250 v, 50 c.p.s.
ECCB3, EL34, EL34, GZ34 A.C. mains, 110/120 v. models available for

NEGATIVE FEEDBACK export.

Trade and export enquities invited. Threelhigh sensitivity standard
Jack inputs with provision for

20 d.b.
DAMPING FACTOR I-INEAR PROD“CIS I.TD. high and low impedance micro-
12

ELECTRON WORKS, ARMLEY, LEEDS phones.

SAVBIT ALLOY
saves wear on
soldering iron bits

SAVBIT SIZE 1 CARTON

TYPE 062 D 0LDER
SUB-MINIATURE

The world-famous copper

@‘ﬁ chassis and locking the complete

¥
il

‘BARB” INSULATORS

A new OXLEY Patented sub miniature
insulator which is speedy to assemble and
with outstanding physical characteristics:

The P.T.F.E. bush, which is supplied with
the heavily silver Plated brass"barb" partly
inserted, is located in an ordinary .062" dia.
hole and the barbed spill is pressed firmly
through the assembly, thus expanding
the P.T.F.E. bush on the far side of the

assembly firmly in the chassis

Warking voltage 500 V.DC; Capacity less

than .5 pF; Temperature range = 55°C to W

200°C; Resistance to pull in either
direction 3ibs; Chassis thickness =22 24;
SWG = .022°/.028" = 0.56 0.72 m m;
Mounting hole dia. 062" = 1/16" = 1.58 m/m,

100 of these insulators mounted, occupy %

only one square inch of chassis space,

OXLEY

DEVELOPMENTS CO., LTD.

ULVERSTON : LANCASHIRE.
Telephone : ULVERSTON 2567

i

loaded alloy containing 5
cores of non-corrosive
flux, that saves the solder-
ingiron bit. Ersin Multicore
Solder is also available in
hightinqualityalloys.60/40
in 22 s.w.g. for printed
circuits, transistors, etc.

Contains approximately 30
feet of 18 s.w.g. SAVBIT.
It is also sup-
plied in 14 s.w.g.
and 16 s.w.g. Ob-
tainable from ra-
dioand electrical
stores.

5/- each

'I'HE HANDY DISPENSER

Easy to find in the
tool box—simple to
use. Virtually a third
hand for tricky sold-
ering jobs., 12 feet
5 core 18 s.w.g.

ERSIN MULTICORE
SAVYBIT alloy in a
continuous coil used
direct from free-
standing dispenser.

2/6 each

BIE WIRE STRIPPER
AND CUTTER

Strips insulation
without nicking
wire, cuts wire
cleanly, adjust-
able to most
thicknesses.
Splits extruded
plastic twin flex.

3/6 each

MULTICORE SOLDERS LTD.

MULTICORE WORKS -

HEMEL HEMPSTEAD . HERTS. (BOXMOOR 3636)

CMMS 24



| petent to build the set, you may . retnrn it as received within 7 days, when the sum pnn! will be refunded less postage.

TRANSISTOR PORTABLES

THE SKYROVER RANGE

7 transistor and 2 diode superhet
portables—covering full med. plus 6
SW Bands.

The SKYROVER Mk Il.

(Ilustrated). Now supplied with redesigned
cabinet, edgwise vontrols. New colour tuning
scale and cabinet in Siera Tan.

Controls: Waveband Seleotor,V olume Control
with on/off Switch, Tunim.: itrol. In plas-
tic cabinet, size 10 X 6} X 3iip. withmetal
trim and carrying handle.
Can mow
be built for £8 3 9 T 3f- extra
HP. Terms: £I deposit and 1 monthly
payments of 16/6. Total H.P.P. £10,1s.6d.

The SKYROVER De Luxe
Tone Circwit is incorporated, with separate
Tone Control in  addition to Volume

P.&P.

% LONG WAVEBAND
COVERAGE IS NOW AVAIL-
ABLE FOR THE SKYROVER
and SKYROVER DE LUXE. &

simple additional cireuit, provides Conlrol. Tuning Control and Waveband
coverage of the 1100/1950M. band (in-  Selector. Ina wood cabinel, size ¥x
cinding 1600 M, Light proj une). This  din. covered with a w

ja in addition to all existing Medium
and Short wavebands. Al mnecessary

plastic trim and earryi
aerial socket fitted.

components with construction data. Can now p
Oaly 10,!"- exira Post Free. be built for £1 0. 19 6 !
This conversion is snitable for both recei- H-P. Terms: 25/- deposit and " monlhlv

vers that have already been construoted. payments of 20/-. Total H.P.P. £12.5s.

Data tor each receiver: 2/8 extra. Refunded if you purchase the parcel. Four U2
batteries §/4 extra. All componenis available separately.

REALISTIC SEVEN

Fully tunable long and medium bands, Uses 7
Transistors; plus Diode OA70.
STAR features:

@ 7 Transistor Superhet. @ 350 Milli
high flux speaker.
single printed ecire
complete assembly.
handle, size 7in. x 10in, < 34in,
to read dial. @ External sock
frequency 470 Kc/s.

® Operates from PP3 o)
prehensive data suppl

Mullard

watt ontput din.
All components mounted ou a

.
t for car aerial. @ L. i
@ Ferrite rod internal ael ¥ P e
imilar battery, @ Full co Can be built for

with each Receiver. @ All

coils and LF.5 ete., fully wound ready for immediate £5 ». 19 L 6
assembly. An oulf-landmg Reoceiver. " ]’1. & P. 4/6.

3y popular request a De
REALISTIC SEVEN De Luxe  Lire version of the well
known Realistic 8even now avallable.  'With thesame electrica) specitication asstandard
model—PLUS A SUPERIOR WOOD CABIN IN CONTEMPORARY STYLING
covered in attractive washable material, with super-chrome trim and carrying handle.
Algo @« full vision circular dial, externally mounted to further enhance the pleasant
styling. ONLY £1 EXTRA
Both models: Battery 3/ extra. (All components
instructions separately 2/8, refunded if you purchase ps

TWO SINCLAIR SUPER MINIATURES
THE MICRO-6

ble separately,) Data and

3
Seli-contained pocket radio, Size only
14/5 %1 3/10 % {in. A marvel of modern mininturisation—truly
amazing performance. Without a doubt the most advanced
transistor circuit ever offered to home constructors—yet may be
built in an evening. Complete with earphone and detailed con-
struction Can be bailt for only ! All parts s
Mercury cel jll extra (2 required). 59.’6 separately.

THE SLIMLINE 'The new amazing performance 2-transistor pocket radio size

only 23in. »x 1§ » Ifin. Micro alloy transistorised and All component:
printed cireuit OAN BE BUILT FOR 49/6 Giiavie separately.
NEW! ANOTHER SINCLAIR SUPER MINIATURE

THE X10 10 watt power amplifier fitted with integrated pre-amplifier,
only 1 mV. for an cutput of 10 wattsundistorted. Frequencyresponse isflat 3 dB from
5 ¢/s. to 20 ke/s. Size only 0x3x}in. Weight & oz. J.hul'. on printed eircuit.
Dpemlcs from 12 v. D.C. at 76 mA. quiescent. Cireuit £5 19 6 Post
uses 7 M.A.T.s and 4 RF power transistora, ICE Free
AVAILABLE READY BUILT, TESTED AND GDARANTEED £6.19.8 Post Free.
pots, for volumne, Bass and Treble, 7/8 the 3 exira.

Requires

Mains power pack if required, 54/-,

CONSTRUCTORS BARGAIN

The * Sixteen " Multirange
METERKIT

This outstanding meler was featured by Practical Wircless,
in the Jan. *64 issue. Lasky's are now able to offer the coms
plete kit of parts as specified by the designer.

RANGE SPECIFICATION :
I.C. volts: 0-2.5-25-5( 0-500 at 20, UI'OQ V.

AC. volis: 0-25-50-250-500 at 1, unoﬂ/

D.C, current: 0-504A, 0-2.5-50-250 mA.

Resistance: 0-2000€), 0-200k£2, 0-20 M.

Basic movement: 40uA f.5.d. moving coil. With universul shuut
full scale deflection current is 50pA.

Size/finish: Black plastic case—3§ x 53 x 13in.

Controls: 12 position range switch: separate slide swilch for
AC. volts—D.C, ochms; ohms zero adjustment pot.meter;
meter zero. External connections: Two 4 mm. sockets for
test lead plugs.

Power requirements: One 15v. and one 1.5v. batls.

HP. Terms: 21/-
deposit and 5 monthly
payments of 21/-,

Data and cirenit

Complete vail-

with all parts and full construction details. ;m{te iwn]vq?lulﬁ'. ‘,2;_’::;
refunded Iif a il

LASKY'S PRICE £5.19.6 v.cv.s.. bousht. . Fair' of
ieg 2/- extra,

BUILD A HIGH QUALITY TAPE RECORDER
Using the famous Collaro “STUDIO '’ deck and MARTIN pre-
assembled amplifiers 2- or 4.track models.

COLLARO STUDIO TAPE DECK.
Jatest model 3 speed, 3 motors, Take 7in. re“Is Fit
LASKY’S PRICE £10/10/-. New and Unused. Carr. & Pack.
COLLARO STUDIO TAPE DECK
quarter-track heads. LASKY’S PRICE £13/19/6. s
MARTIN TAPE RECORDER AMPS.
Studio Tape Deck. In sub-assemblies rurlmmc(liﬂlc inst
prehensive instructions make final 1bly

ck heads,

ed with the latest

Designed for use with Collaro
allation. G-valve circuit. Com-
¢ a8 possible. Everything supplied

including valves, ete. Monitoring facilities. 8- uhm output, speed equalising, ele. For
200-260 v. A.C. mains. \
PRICES i.track Model £11/11)-. -track Model £1212/-. P. & I. 2/6.

Portable carrying case designed to take the Collaro Studio T:

’lﬁme imphﬂer Fitted with 9 x Din. speaker. Price complete with speaker £5/5/=.
& P.5/-.

FROM PRE-AMP TO 20 WATT HI-FI STEREO
BY BUILDING WITH MARTIN AUDIOKITS—
ASSEMBLY AVAILAELE FROM STOCK
Using specially developed circuits, the very latest transistors and printed ecirenits—
these kits are all fully checked and tested bemrc]cm-lng the factory. Although the kit
are basically designed for use together the pre-amplifier and mixer stages may be used
to great advantage with existing valve or tr: stor equipment,
KIT 1. &-stage Matching Input Selector U .».. LASKY’'S PRICE 47/6
Pre-amplifier \\lth tolume control . LASKY'S PRICE 37/8.
adaptors for
Adaptors

Deck uand the Martin

LASKY’S PRICE 79/6,
/ LASKY'S PRICE 628.
Amplifier

KIT 6. l'l)bn:r S\xppl\‘ converter unit .... 5
T 7. 15 ohm version of Kit5 .. . LASEY’S PRICE £6/12/6.
KIT 8. FPower supply for Kit 7 LASKY'’S PRICE £2/15/-,

SPECIAL IN EREST
TEST METER ADAPTOR

Type P.E. 220—this is a fully transistorised device which enables any
D.C. Maltimeter to be used in place of a valve volt meter. On the 1
Impedance of 1 megohm Is offered which increases on the 1000 V. range t0 100 meg-
ohms. 7ranges: 1 to 1000 volts. Desigued for immediate conmection to Avo 7, 8§ and
similar size meters but quite suitable for use with any other 50 microamp meter. Size
6 % 6 X 5in. New and boxed. List Price 7 Gns.

LASKY'S PRICE 39/6 = «v.z26. secuof batteries 7/a extra.
VEROBOARD — NOW IN STOCK

A really remarkable time saver in szetting out complicated experimental circuits.
Veroboard is a high grade laminated board with copper strips bonded to it and pierced
with a regular matrix of holes. Ideal for producing single items.

As featured in ** Practical Electronics  February '85 issue.

ITEMSI

)'\ mi

Boards Acoessories
TRANSISTORS ALL BRAND NEW AND GUARANTEED 1503 Tgreninal pine —pkt. of 36 a3
GET 81, GET 85, GET q,. 2'6' B74A, ST4P 3/6 . : Spot face cutter too s -
R 0C 1 (ll\lll\.ll e -_:4;-1;03 Pin inserting tool ... . B[9
b 2 5

Of' -lz 00 43, oC7 73, 0C B“D 7_[3 0C 201, OC 204 15; .‘4:,15(}5 P. & P. 64. per item extra.
TRANSFILTERS By BRUSH CRYSTAL CO. Available from stock. THE “HARROW'" POWER PACK

TO—01B 465 ke/ 'I“OszI) 470 ko/s. 1 ko/s. Bfﬁ EACH Battery eliminator for portable radios, etc. Converts your battery radio to A.C. mains,
TO—O01D 470 ke/s, & 2 ke/s. 2 kels, ‘ Replaces 4 v, 6 v, and 9 v, batts, Size only 8in, % 2}in.> 2iin. _ Btate voltage
TO—02B 465 1 ke/s. :u 01D 470 ke/ 2ke/s.  P. & P. 6d. required when ordering. LASKY'S PRICE 29/6 P. & P.

If on receipt you feel not com- |

207 EDGWARE ROAD, LONDON, W.2. I

Near Praed St. PADdington 3271/2

BOTH OPEN ALL DAY SAT.  Early Closing Thurs.

33 TOTTENHAM COURT ROAD, W.I.
Nearest Stn., Goodge St. MUSeum 26(_)5

Alail Orders to Dept. P.E.,

152/3 FLEET STREET, LONDON, E.C.4.

Telephone: FLEet Street 2833

207 Edgware Rd., W.2 OPEN ALL DAY THURSDAY. Early Closing Sat.

For the Finest Value and Service to the

HOME CONSTRUCTOR AND
THE ELECTRONICS ENTHUSIAST

‘We consider our construction pnrce]s to be the finest value on the home constructor ms:lm

e T e T T T T T e e T e T T e T T T T T
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FOR — IMMEDIATE — DESPATCH — PHONE — US — TODAY

BUILD YOUR RECORD PLAYER

4 Speed Autochanze
2-tone Cabinets 17
15x8lin. High finx
londspeaker and 3 wait
2-valve 2 stage ampli-
fier ready built. Quality
output, Volume and
Tone controls.  All
items fit together per-
fectly. Special in-
structions enable
assembly in 30 min-
utes, only 5 wires
to join, 12 months'
written guaraniee.

AUTOCHANGE KITS

Complete —as above,
B.S.R. Monarch £10/19/6 P.P. 5/~
Garrard Autoslim .. £11/19/6 P.P. 5/~
ALL AVAILABLE SEPARATELY
Cabinet with board 14 x 13in £3/9/6 P.P. 3/6
Amplifier with speaker : £3/17/8 P.P. 3/6
AUTOCHANGERS (Stereo Mono 15, uxtra)
B.S.R. UA25 Superslim . '19/6 P.P. 3/8
Garrard Autogllm Mono ........ £6“10_‘~- P.P. 3/8
SINGLE PLAYERS -
Garrard SN.P 10 anto. stop/start . £5/5/- P.P. 3/8
E.M.L Latest model auto stop £4/15/- P.P. 3/8

LEILL Latest model autoston ... 84/15/- PP. 3/8)
Q MAX CHASSIS CUTTER

Complem : gle a punch, an Allen screw and key.

*in. 1 Idin,  18/- 1}in. 22/6
&in. 14/6 I§in. 18/- 2in. 34/3
Fin. 156 lfin, 18/6 2.%in. 37/9
]m. 159 fin. 20/  2iin, 449
lin. 18- I3in, 20/6 lin.sq 31/6

CRYSTAL MIKE INSERTS. High O P 6/6

ACOS MIKE INSERT I} x {in. 8/6
ACOS STICK MIKE 39- ....... . 35/—
T.S.L. DE LUXE STICK MIKE 25;—

GUITAR XTAL MIKE.................. !5'5
PROFESSIONAL MAGNETIC GL"TAR
MIKE with Vol. and Tone Controls...59/6
Moving Coil Mike 90/-, Floor Stand 57/-
TANNOY CARBON MIKE.. i S

FULL WAVE BRIDGE SELENIUM RECTIFIERS

2, 6 or 12 v, outpuis, 1} amp., 8/9; 2 a. 11/3; -ln 1"‘8
CHARGER TRANSFORMERS. Tapped Inpnt 200/250 v.
lor charging at 2, 6 or 12 v., 1i amps.,, 15/6; 2 amps., 17/6;
4 amps,, 22/6. Circuit mn]uderl Amp meter § amp, 10/8.

MINIATURE PANEL METERS 27,
Size I§in. sq. Precision jewelled bearings,
0.1 mA. 27/6; 0-5 mA., 27/6; 0-300 v. 27/6;
0-50 A 39/6:0-500 1A 32/6. 'S"" meter 35/~

HOVING COIL MULTIMETER TK20A. 0-1,000+. AC../D.C.
ohms. 0 to 100 K., 0-150 mA. Pocket size 2in. scale, 49/6.

TRANSISTOR 4 CHANNEL MIXER

with 4 separate input-output controls, 59/6

VALVE HOLDERS. EAS50 6d. MOULDED Int. Oct. or
Mazds Oct. 6d.; B7G, BSA, B8G, BOA, 8d.; B7@ with can
1/6, BOA with can 1/9. hramzc QOct., EFEIJ 'B7G, BOA,

1/-, Valve base pluzs BrG. B9A, Int. Oct., 2/3.

1965 RADIOGRAM CHASSIS

Three Wavebands Five Valves: EGHSL
Long., Med., Short. EF80, EBC81, EL84, EZ80,
12-month. guaranfee. A.C. 200-250 v, Ferrde .Aeuul
A.V.0, Negative Feedback. 5 watts 3 ohm, Chassis
13in. x 7in, high x 5in. deep. Glass dial size 13in. x 4in,
horizontal wording. Two Pilot Lamps, Four Knobs.
Aligned calibrated. Chassis isolated Irom mains.

BRAHD HEW £9-15|6 Carr, 4/8,

ARMSTRONG 'GRAM CHASSIS V.H.F. MODEL. 127M,
MED, and F.M, £26.10, Stereo £37.18.

RETURN OF POST DESPATCH

Written guarantee with every purchase.

NEW EI.EGI'R(II.YTIGS FAMDUS MM(ES

/ . 2:L M;%v
2, 350 V. 2/3 250/25 v.
4/350 v 2/3 | 500/12 v.

/ G /! . .. B]- | 18+ 16
8450 v. .. 2/3 L000/12v. &/-|az+ az.‘sﬁn v. 58
16/450 v. .. 3/- 8. 8/450v. 3/6|82=-382/450v. 6/

32450 v. .. 3/9 | 8-+-16/450 v, 3/9 | 50+ 50/350 v. 7/~
25/25 v. .. 19 16--16/450 v, 4/3 | 84--120/350 v. 11/6
50/50 v. - 2/ | 32+ 82/350 v, 4/6 | 100+ 200/275 v.12/8

PAPER CONDENSERS, 0.001m!d., 7kV., E]B 20kV,, 1048.
Glmlﬂ 7 kV., 9/6; Tubular 500 v, U'I) to 0.05, Bd
; 0.25 1/6; 01[350 v. 8d.; 0.5}350 v. 1/9; 0.01/2, 000 v

/ /2,000 v. 3/8, GEEAMIG 500 v.l 1!17 to 0.01 mtd.
4d, Disc Ueram.wi 1/- each. Pulse 1
SILVER MICA. (plus or minus 1 p
ditto 19, 50 to 815 pF, 1/-
TWIN GAHG 208 pl?mi?s pF., 10/ 5 pF. miniature
10/-; 500 pF. standard with trimmess, 9 ~-; midget with
trimmers, 9/—; 500 pF. slow motion, utmdnd. 8/-; small
3-gang 500 pF 17/8. Slnxl: “Q" 365 pF, 7/
SHORT WAVE, Single 10 pF,, 25 pF., ﬁﬂ »F., 75 pF.,
100 pF., 160 pF., 5/6 each. Couplers 9d. each
TONING AND REACTION. 100 pF., 300 ]!F 500 pF.,
/8 each, solid dielectric, T:lmmer mth knob 10001:!‘ by Bl=
TRIMMERS. Compression ceramic 80, 50, 70 pF., 9d.;
100 pF., 150 pF., 1/3; 250 pF., 1/8; 600 pF., 750 pF., 1/ 9.

MAINS TRANSFORMERS .7:..

STANDARD 250-0-250, 80 mA. 6.3 v. 3.5 a., tapped
4v.4a, Recnﬂer 63v.la. tappedSv.or4v.2a... 22/8
Ditto 350-0-3 . 20/8

MULLARDO 51 " MAINS TRANS, TO SPEC. ....
800-0-300 120 mA,, 6.3 v, OT 4a. 0. 5. 6. 3 v.2a.  33/8
MINIATURE 200 v. 20 mA., H.B v.la, >
MIDGET 220 v. 45 mA., 6.3 v. 2 a.
SMALL, £50-0-250 v, 45 mA.. 6.3
STARDARD 250-0-250 85 mA., 8.
HEATER TRANS. 8. 3 v.1lis

Ditto tapped sec. 1. 4 v., &, 3, 4, 5, 6,

031
“m
cn

'TRANS. 150 w 0. 115 v. 200. 230. 25
AHTO TRANS. 500 w. 0, 115, 200, 230, 250 v.

Special Offer of Manufacturers’ Surplus

2 VALVE GRAM AMPLIFIERS

Valves: UYBS5 Rectifier and UCL82 Triode/Pen-
tode giving 33 watts output. Chassis size (inc.
valves) 5 >2 5f < 2 in. deep. New and Tested
complete with valves. 3 ohm output trans-
former and knobs for tone and volume on/off

conteos onLy 37/6r.ar.26

Complete ready for use 200250 v. A.C, or can
be used wich 80 v. motor tap or 160 v, motor.

“THE POWER MITE" 45"
PMs Maing Tnit 9 volt for 'l‘rnmlnor Radios. Same size
s P.P.9. Mains Input 200-250 A

WEYRAD P50 — Transistor Coils
Ferrite aerial RA2W 12/6, Osc. P50/1AC 5/4. 1stand
2nd I.F. P50/2CC 5/7 each. 3rd LF. P50/3CC 6/-, Spare
Cores, 8d. Driver Trans—LFDT4 9/6, Printed Circuit 8/6.
35 ohm Speakers, 5 in., 17/6., 6 x 4 in., 21/-. J.B. Tun~
ing Gang 10/8, Bookiet 2/=.

NEW MULLARD TRANSISTORS

H 0072 7/8; OC8LD 7/8; 0C81 7/8; AF115 10/6

DCM S,'- 0045 8/-; OC17L Bf— 0C170 BJ'B‘
6 12/8; 'l'ru-nmlor Holders 1’3 Sub

Miniature Conﬁenseu 0.1 mFd. 1/3;1,2,4, 5,8,

16, 25, 30, 50. 100 mFd., 15 voit 2 A Dmde 0AS1 3/-.

Volume Controls | 80 %f: Goax

Long spindles. Midget Size Semi-air spaced 64, yd,
K. ohms to 2 Mez. LOG or | 0 yd. 17/6. 60 vd., 25/-,

LIN. L8 3/-. DP P, _4/6, Low loss 5dB. per 100fi,

Stereo L/S 10/8, D.P, 14/6. at 500 mo/s.

Linear or Log Tracks. Ideal 82.5 lines 1/6 yd.

COAXIAL PLUG 1/-, PANEL BOGKETS 1/-. LINE S0CK-
ETS 2/-. OUTLET BOXES, SURFACE OR FLUSH 4f=,

'BALANCED TWIN msnms 6d, yd., 80 or 300 ohms,

TWIN SCREENED FEEDER 1}- yd., 80 ohms, TELE-
SCOPIC CHROME AERIALS. 12in. extends to 33in. 6/8
each, CAR AERIAL PLUGS 1/6. Sockets 1/3.

THE “INSTANT"
BULK TAPE
ERASER AND
RECORDING

HEAD

DEMAGNETIZER g
Leaflet 5.A.E.
200/250 v. A.C.

(Export.

Buses 133, 6B pass door.

Send remittance and extra postage, no C.0.D.)

RADIO COMPONENT SPECIALISTS

S.R. 5tn. Selhurst.

12" GUITAR HEAVY DUTY 25w.
LIFETIME GUARANTEE, 5 gns.

FOR BASS, LEAD AND RHYTHM
GUITARS
BAKERS

“Selhurst'

15 OHM VOICE COIL

20-10,000 cps

BASS RESONANCE
80 cps

GENUINE MUSICAL
INSTRUMENT
LOUDSPEAKER

HI FI AND PUBLIC ADDRESS MODELS

12in. STANDARD HEAVY DUTY 20 w. 7 gns
More powerful magnet 14,000 lines, special L]
suspension. 40-14,500 c.p.s. Eer.ommendad wherever &
high standard of reproduction is desired,
15in. AUDITORIUM MODEL 35 w.
Improved magnet alcomax with heavy 18 gns'
plated assembly, 17,000 lines, 20-12,000 c.p.s. Heat
proofed Coil Former. Ideal for Eleciric Guitars.
Repairs Service for Bakers and R.T.C, Loudgpeakers.
LOUDSPEAKERS, 8 OHM FAMOUS MAKES, 5in., 7 x din.,
16/8 es.; 8in, 17/8; Biin, 16/6; 10in., 12in, 80/ ae. (15 ohms
3.':[-,, 10 6in. 22/8, 9 Bin. 21/-, 83 3in, 17/,
AVE-CHANGE SWITCHES with long spindles 3/8 each, 2p.
wu, or 2 p. B-way, or 3 p, 4-way, or 1 p. 12-way; 4p.
2-way, or 4 p. 3-way, 8/6; 8 p. 4-way, 2 waler,
Wavechange « MAKITS » Walers available; 1p.12-way,2p.
6-way, 3 p. 4-way, 4 p, 3-way, 6 p. 2-way. Prices include
click spindles, nﬂiultnle stops, 1 wafer, 8/6; 2 waler, 12/6;
3 waler, 16/-. Extra walers up to 12, 3/6 each.
TOGGLE SWITCHES, 5.p., 2/-; 4.5, 3/6; d.p.d.t., 4/

BOOKS (Please Add Postage)

“W.W.” Radio Valve Data............... 7/6
High Fidelity Speaker Enclosures... 5/—
At a Glance Valves, CRT Equivalents 3/6
TV Fault Finding
Mullard Audio Amplifier Manual... 8/6
Radio Yalve Guide, Books |, 2, 3 or 4 ea, 5/-

Practical Radie lnsude Out 3/6
Master Colour Code ...............cceee. 1/6
Coil Design and Construction Manual 5/-
International Radio Stations List ... 2/6
Boys’ Book of Crystal Sets ........,.. 2/6
Stroboscopic Disc 33, 45, 78 r.p.m. 1/-

How to Receive Foreign T.V. ........ 5/-

JACES. Standard open-circuit 2/6, closed-circuit 4/8,
Grundig type 3-pin 1/3; Grundig Lead Tupe 3/8,
Phono Plugs 1/-, Socket 1/-. Banana Plugs 1/-, Sockets 1/-,
JACE PLUGS STANDARD, Screened 3/-. Glund:g 8-pin 3/6.
ULGIN NONR-REV PLUGS and SOCKETS. P74 2-pin 4/3;
P’?B 8-pin 4/6; P184 B-pin 6/6; P468 B-pin 12/8; P360 4/-.
RESISTORS. Preferred values, 10 ohms fo 10 meg,
tw,iw,lw,209%4d;1} w.8d.; 2 w. 1/-; § w. 109 6d.
HIGH STABILITY. b ow, 1% B, Pule::ed values,
lg ohms to 10 meg, Ditto 5%, 10 ohms to 22 meg., Bd
watt )

10 wltt J WIRE-WOUND RESISTORS [ 1*'8
15 10 ohms 6,800 chms 12~
lﬂK 15](' 20K, 25K, 10W. 31—
MAINS DROPPERS Hlds:al With sliders. 0.3 a.,
02a,12 K,015a, 15K, 018..,2 B-elch
LINE DORD 100 uhml it, 3-way 1/- It.

WIRE-! Pots, 3 WIRE-WOUND 4-WATT

WATT Prc-:et Min. T.V. | STANDARD SIZE POTS.
Type. All values 10 ohms | LONG SPINDLE VALUES
50 OHMS to 50 K., 6/6;
o 100 K. 7/8.
T. Tygan various colours, 52in, wide from
10/-8t.5 Eﬂm wide Irom 5/« £, Samplel. large, 5.A.E,
EXPANDED METAL. Gold 12x 12in, 6/-,
AEDEN’!‘E !‘RMSI&TOR TRANSFORMERS
D305, 7.3 CT : 1 Push Pull to 3 ohms for 0072, OCBI 11/-
D3034 1.75 : 1 CT, Push Pull Driver for OC72, OC81 .. 11/-
nanss. 11.5 : 1 Output to 3 ohms for Dl:72 ocsl .. 11/~
9, 4.5 : 1 Driver: D240, 8.5 : 1 Drivi . 11/6
ARDEITE TRANSISTOR POT. 5 K. awllched V01545 5/3
Anti-Parasitic beads .........c..ccoian0s 3/8
BLANK AL‘IIMIHIUH CHASSIS. 18 5.w.8. 1:1da| riul.ed
corners, lattice fixing hoIel. 2§m sides, 7x4in., 5/6; Qx
in., 6/8; 11x 3in, BiB. . 7/6; 18 9in. 9/6;
1lin, 12/6; 15 x 14in,, 5’- AL‘UMIN!UM PANELS 18
s.w.g. 12> 18in, 5/8; 14 Bin. 4/8; 12 x8in, 3/6; 10 x 7in.
2/8; 8 = Bin, 2/-; 8. 4in, 1/86.

B.T.H. TAPE MOTORS 15 v A.C. 28 w.
12/6 pair, for 200/250 v. (in series)

CALLERS WELCOME

337 WHITEHORSE ROAD,

Teleph:
WEST CROYDON 116 ‘1665
P.P. Charge |-, Full List |-, €.0.D. 2/~ extra.
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The NEW Stern-Clyne

ELECTRONIC CONCERT ORGAN
TO BUILD YOURSELF
DESIGNED - '

— For the Electronic amateur seeking the most fascinating
project.

~— For the discriminating organist seeking an instrument
which DOES sound like a pipe organ.

NEW —

— Constructional methods introducing ** sectional com-
plete instrument '’ building.

— Extended range of tone colours. Without unrealistic
“ Gimmick " effects.

THE MOST COMPREHENSIVE KIT OF
PARTS AVAILABLE IN THIS COUNTRY

START BUILDING FOR AS LITTLE AS
£75.15.0 approx. (H.P. Terms Available)

Send 2/6 for data and information booklet (credited on initial
purchase) to: Electronic Organ Dept., 162 Holloway Road,
London, N.7. '

STERN-CLYNE

VISIT US AT
162 HOLLOWAY ROAD, LONDON, N.7

and hear this fabulous new Electronic Concert

Organ demonstrated.

HERE'S WHY THOUSANDS OF
ELECTRONICS ENTHUSIASTS
BUY WITH CONFIDENCE
FROM STERN-CLYNE —

® A wide range of exclusive egquipment
available including our own speciality
— MULLARD DESIGNS — for the home
constructor or ready assembled.

18 Tottenham Court Rd., W.I.

The finest selection of Hi-Fi and Audio
equipment by all leading manufacturers.

A comprehensive range of electronic
components for the build it yourself

162 Holloway Road, N.7.
9 Camberwell Church St., S.E.5. RODney 2875. Half Day Thurs.

GREAT BRITAIN'S GREATEST ELECTRONIC HOBBIES ORGANISATION

PADdington 6963.
.C.4, FLEet St. 5812-3.
NORth 7941.

MUSeum 5929-0095. Hoif Day Sat.
23 Tottenham Court Rd., W.l. MUSeum 3451-2. Half Day Thurs.
A Half Day Thurs.

Half Day Sat.
Half Day Thurs.

enthusiast available at all branches.

Retail shops, showrooms and demonstra-
tion rooms throughout London and the
provinces all carry extensive stocks.

Finest Mail Order Service-geared to give
prompt and efficient attention.

Hire Purchase facilities available on
orders of £11 10. 0 and over.

Hi-Fi advisory service to help you in
choosing the right equipment.

After sales service — complete satisfac-
tion guaranteed.

BRISTOL
26 Merchant Street, Bristol |.  Bristol 2025l.

Now open & days o week.

12 Suffolk House, George St. MUNicipal 3250. Half Doy Wed.

LIVERPOOL

52 Lord Street, Liverpool.

MANCHESTER

20-22 Withy Grove, Manchester 4. BLAckfriars 5379-5246.

SHEFFIELD

125 The Moor, Sheffield. Sheffield 29993.

MAIL ORDERS AND ENQUIRIES TO:

Royal 7450.

Open 6 days a week.

Dept. P.E., 3-5 Eden Grove, Holloway, London, N.7. NORth8161-5.

Open 6 doys a week.

Half Day Thurs.



CLEARANCE of COMPONENTS

at GREATLY REDUCED PRICES!

Here is your once-a-year chance! We must clear
these lines to make way for new stocks. On the
left-hand side we list the quantity available, in case
you wish to make an offer for the lot. Call in or
write . . . . TO-DAY !

R e P
Quantity Each
CONDENSERS (TRIMMING AIR DIELECTRIC) d
500 100 Pf. Jackson type - 3 for2/-
50 30 Pf. Polar (spindle " Iong) 1/6
50 20 Pf. Jackson type 1/6

CONDENSERS (TRIMMING POSTAGE STAMP TYPE)

200 300 PL. 4 1000 Pf. ... ... 6for2/6
500 50 Pf. + 50 Pf. 4+ 50 Pf. +:GPI +50Pf . 1/-

DIODES
60 HIGH QUALITY. Suitable F.M, 1/6
METERS
34 40amp. (10 ma. without shunt) 21" scale . = 19/6
20 500 Micro-amp 21" scale marled 0-15 and 1‘-60\) 15/-

MICROPHONE INSERTS

If ordering by post PLEASE INCLUDE 2/- EXTRA 250 Carbon granule inserts - dfor 2/
TO COVER POSTAGE & PACKING. MISCELLANEOUS
6 Miniature Electric Motors 2/6
1 Scanning Coil, type WB/108 . 5/=
4 . 2 Jason Audio-Attenuator Ready Built (Lm £S) £4
Quantity Lach 1 Jason Audio-Attenuator Kit (List £5.5) . £3
£ it o i 14 Deaf Aid type Earphones ... 2/6
CO-AX PLUGS AND SOCKETS 10 Gram Escutcheons. Speaker g:mc 1nd holn cm-ner end
200 Films & Equipment co-ax Plugs 1/- for conteols.., . 218
40 Fil Fijui t co-ax Sockets... ... 206 12 Grundig Leads with ,]ack Plugr 3/6
iz SHR ket o Sockets f 36 Handles, Brass, 4° ... - 2/~
10 Handles, Metal, covered i mgm plastlc]r’ 1/~
CHOKES 30 LF, Transformers, 10 M/c ... 2 216
e = g :; : Kit G.E.C, Lite Writer (for Chlldrcn) 12/6
100 Heavy Duty Suppressor Chokes ... 1/ 1 Kit G.E.C. Alarm System (for Children) 1206
100 Knobs, Television, Marked “FOCUS, BRILLIA}\CE
CERAMIC COIL FORMERS - BRIGHTNESS, CONTRAST”. Fit 3" spindle Setofd 1/-
AL T - 100 ecked knob with 11" extension. Marked “Volume,
50 L B g S e 1/- onjoif", Fit 3" spindle. Spring clip fixing " 1/-
50 Panel Mounting Neon lamps complete with G.E
CONDENSERS (ELECTROLYTIC) SINGLES tuneon bulb and suitable resistance for mains use . 2/~
g - ¥ % %, fixi i ® e -
100 S00Mf. 25V, T.CC. g S 6 24 High Voltage Lead-throughs 13" » §*, fixing disc 13 2/
30  300Mr. 25V. T.C.C. o e TSR 1/9 Sha SR
100 250 M. 50V. T.C.C. Bt T AN 1/6 POTENTIOMETERS
20 250 Mf. 50V. T.C.C. 1wt LI TNEE LS /6 390 2 M.ohm Pre-sets 6 for 4/6
30 100 Mf, : B iR LA 2/- 32 Bank of 4 Pre-sets. 1 Meg. 220K, zzoxx, 101\ per bank 206
40 32 Mf. 1=t . 1/6
20 25 Mf. i e o] 1P B e b 1/= * RELAYS
200 16 Mf. 375V. T.C.C. 7% 13" . 4 for 2/« 60 Siemens high speed cti A 20 5 (50
200 16 Mf. 350V, DUBILIER 2 x 17 . 4 for 2/- ohf,,'fe';c%!‘m‘?ﬁ“ bl mo Dh,f‘_l (,i? palr 15/-
50 8 M. 450V. T.C.C. sl T 1/=
24 4 Mf. 450V, T.C.C. 13" x § 1/= RESISTORS
A x 700 1 Mohm. Wire wound 1% non-inductive. Surprise
CONDENSERS (ELECTROLYTIC) DOUBLES your friends, show them a million ohm wire-wound
10 8% B 475V. SPRAGUE (Slngic hole ﬁmng) 2/- Tesistor, size 17 x 3% Surprise us 00 by buying one! 6d.
250 16 X 16 300V. T.CC. ¥ 1/6
SWITCHES
SONDENSERS (NON-F . e e 50 Toggle Switches D.P.D.T. 230V 3Amp 2=
CONDENSERS (NON-ELECTROLYTIC) 50 B Pola § iy Chsiiic 3 316
100 4Mf. 600V. DUBILIER 4}"x2 x 13" 50 4 Pole 4 way Ceramic 116
- VISCCNUL TYPE 46
300 2Mf. 800V. DUBILIER 4}" x2 x 1}" V! .
VISCONOL TYPE 36 TRANSFORMERS 3
200 2Mf. 600V. DUBILIER 2}" % 13" x 1} 2/8 10 Modulation 1 : 1.1 Gardiners. Very heavy daty . 10/-
300 2 Mf. 500V. DUBILIER 2i" x 13" x 3° 16 250 Output Transformers 7K to 3 ohms suitable ECLSS,
300 2 Mf. 500V. WEGO 24" %1 x 1" 1/- Made to high Admiralty Specification. Make a cheap
50 OL Mf. 400V. HUNTS W97 ... s 1/- Stereo outfit = 2 for 7/6
2 Frame Output Transfurmer ror Magnavot and Supervisnr 5/-
CONDENSERS (DISC CERAMICS) VALVES
0 -
RSO T CERTES 12 don 3 50  EF85Mullard Valves, Brandnew .. .. .. 5/
12 EMB0 Mullard Valves, Brand new Sf=
CONDENSERS (HIGH VOLTAGE CERAMIC) 70 EF92 Mullard Valves. Brand new 5l
20 3P 4KV. working e 1/6 200 . TIilValves. Brand new 216
60 1000 Pf. 3KV. working 206 . 3
50  200Pf 10KV. working 4- VIBRATORS
12 24 volt, Non synch. 216
g R LY DING) VOLTAGE ADJUSTMENT PANELS
R e e A R it 50 Philips type Rotary Adjusters marked 180, 200, 220, 240 1
10 2 gangs AM/FM 500 Pg, and 10 Pf. (:ach SE:tIﬂn) 36
24 2 gangs 50 Pf. (each section) ass 476 To avoid delay make sure you add the extra 2/- for postage & packing.
3 Single gang 400 P, 3/6
80 Single gang 160 P{ Edd S. W G 2/6
24 s,:gm gang 50 Pi, ystnne ondenser - 3.{5 Have you an up-to-date copy of the famous Home Radio Components
80 Singlegang 20 Pf. deystones W, Condnnser 206 Catalogue? Ttis a MUST for all constructors. Send 6/ (5/- -+ 1/-
50 Single gang 20 Pf. 1/6 post and packing) and your copy will be scnt by return post.
HOME RADIO LTD., DErr. Pe, 187 LONDON ROAD, MITCHAM, SURREY.  fhonc: MiTcham 3252
e =
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wiwi  Practical Electronics

INITIAL REPORT

THE publication of this our sixth issue might well pro-
‘vide a suitable occasion for reporting briefly on the
general reaction from readers following our début five
months ago, and for discussing (again, briefly) progress
made to date.

During this period we have received a steady stream of
correspondence. While this represents but a small propor-
tion of our present day readership—which has already
reached an impressive figure—it must without doubt con-
stitute a fair cross section of the whole.

* * *

From its very first appearance our magazine has met
with considerable approval and we are delighted to have
gained such a broadly based readership; for on the evidence
of letters received, it embraces a wide range of age, ex-
perience and knowledge; it includes amateurs from all walks
of life and professional electronics engineers.

We are naturally gratified and encouraged by this response
and for the emphatic manner in which it has confirmed
our own belief that keen interest in electronics exists among
a large section of the technically minded public. To have
provided something that was (as subsequently revealed) quite
definitely needed is a cause for some satisfaction, naturally
enough. But we cannot be complacent—indeed this very
word has no place in the vocabulary of electronics.

* * *

Many useful and interesting ideas have been put forward
by some of our correspondents and all of these will be
considered as we endeavour to make further improve-
ments in our contents and style of presentation.

We have had our critics too. Regrettably there have
been a few occasions that warranted the admonishment
received. Such pitfalls as these we shall make strenuous
efforts to avoid in future. But as the saying goes—we are,
after all, only human!

* * *

We think it will be generally agreed that in these few
months under review we have already given some good
indication of the possibilities offered by electronics. The
constructional projects described so far represent, of course,
only a small number of the infinite variety of devices that
the amateur can build for himself or his friends.

The very variety of possible projects makes electronics
a widely attractive hobby—but also presents us with certain
problems of selection. However, by judicious choice of
subjects it is hoped to provide the widest coverage of
different specialised interests in the shortest period of time
possible.

THIS MONTH

CONSTRUCTIONAL PROJECTS

PICK-UP AMPLIFIER AND
EQUALISER 402

IMPEDANCE MATCHING UNIT 405

PULSE COUNTER 407
INEXPENSIVE OSCILLOSCOPE 4l |
MAGIC BOXES 428
AUDIO AMPLIFIER 435
MULTIVIBRATOR 438
AUDIO OSCILLATOR 440
SPECIAL SERIES
SEMICONDUCTORS—3 419
BUILDING BLOCKS—I 422

BEGINNERS START HERE—6 432

GENERAL FEATURES }

INTRODUCTION TO
LAMINATED WIRING BOARD 400

NEWS AND COMMENT

EDITORIAL 399
DETACHED PARTICLES 427
ELECTRONORAMA 430
THE 73 PAGE 434
NEWS BRIEFS 442
COLOUR TV SURVEY 446
NEW PRODUCTS 449
READOUT 453

Our May issue will be published on
Thursday, April 15

All correspondence intended for the Editor should be addressed to: The Editor, PRACTICAL ELEGTRONIGS, George Newnes Ltd., Tower
House, Southampton Street, London, W.C.2. Editorial and Advertisement Offices: PRACTICAL ELECTRONICS, George Newnes Ltd.,
Tower House, Southampton Street, London, W.C.2. Phone: Temple Bar 4363, Telegrams: Newnes Rand London. Subscription Rates
including postage for one year, to any part of the world, 35s, © George Newnes Ltd,, 1965. Copyright in all drawings, photographs and
articles published in PRACTICAL ELECTRONICS is specially reserved throughout the countries signatory to the Berne Convention and
the U.S.A. Reproductions or imitations of any of these are therefore expressly forbidden.







..JO LAMINATED WIR

By
Gordon J. King

IN this month’s issue we are giving a free sample
of a modern type of laminated wiring board
(Veroboard) which many readers will recognise from
previous articles. The following articles illustrate,
with practical circuits, some of the ways in which it
can be used to provide inexpensive miniature units.
‘We stress, however, that only one piece is provided free.

This sample piece has been manufactured specially
for PracmicaL ELECTRONICS and is nrot generally
available in the size given. However, among the larger
sizes available the most suitable for general circuit
construction are as follows: .

Type 42/1503 2-5in x 5in 16 copper strips
43/1504 2-5in X 3-75in 16 copper strips
45/1507 3-75in X 5in 24 copper strips
46/1508 3-75in x 3-75in 24 copper strips

Before going into the details of the individual units,
it may be of interest to discuss some of the methods
which have been used in electronic circuit construction
in the past, followed by a brief description of Veroboard
itself.

Our counterparts of a decade or two back found it
necessary to commence a project in electronics first by
creating a metal chassis, on which the circuit in mind
could be tailored. Prior to this, a slab of timber
(hence the term “breadboard”, which is used still
today) or ebonite formed the foundation of the con-
struction exercise.

In this present age of the printed circuit and solid
state electronics, we no longer need to resort to the
vintage breadboard methods of our fathers. We can,
if we wish, etch printed circuits to our own require-
ments. This is not an unduly difficult task, but it
does demand the use of chemicals and a certain amount
of drawing experience.

An alternative method features perforated resin-
bonded laminate and terminal pins. The pins are
designed to push tightly into the holes in the board,
as required by the circuit design.

I Pick-up Amplifier and equaliser
(page 402)
2 Impedance Matching Unit (page 405)
3 Pulse Counter (page 407) :
4 Audio Amplifier (page 435)
5 Multivibrator (page 438)
6 Audio Oscillator (page 440)

A.

The wires on the components are then soldered to
the pins; the circuit wiring is processed beneath the
board. The mechanics of this method are similar to
those of the printed circuit board, since the components
are held by their connecting wires and electrically
connected by soldering. The conductors in this case,
of course, are ordinary wires and not printed wiring,

A good compromise between perforated boards and
home-made printed circuit boards, from the point of
view of the practical experimenter in electronics, is
Veroboard. This is essentially a universal wiring
panel which follows a set pattern of straight parallel
copper strips bonded to a piece of s.r.b.p. (synthetic
resin bonded paper). Assembly and soldering tech-
niques, similar to those used in printed circuit wiring,
can be adopted without the need for detailed planning
and etching.

A study of the sample piece (1§in X 13in, 99 holes)
presented with this issue will reveal that a set pattern
of holes has been provided making up a matrix with
a pitch of 0-15in x 0-15in between adjacent centres.
The copper strips are 0-lin wide, 0-0015in thick and
spaced 0-05in apart.

They form the interconnecting wires between com-
ponents, which are laid across the board on the plain
side (see later articles). The component wires are
bent as required, passed through the appropriate
holes and soldered to the copper strips. Any.surplus

wire can be cut off. A variety of component layouts
can be achieved by cutting the copper strips and using
wire links where necessary.

S

Fig. 1. Breaking the copper strips. The spigot on the
end of the tool is located in the appropriate hole;
the tool is then turned clockwise to cut the strip i
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Fig. 2. General view of the tool with an enlargement
showing the details of the cutting edges. The inset drawing
shows the effect of using the tool on the copper strip

COPPER STRIP BREAKS

It is not unduly difficult to process the breaks in the
copper strips. There are a number of obvious methods
of doing this which do not call for skill.

There is a special tool which can be used if a neat
clean finish is required (see Fig. 1). As will be seen
from the photograph in Fig. 2 it looks like a short
twist drill, with a spigot in the centre for locating in
the hole of the board. It is available from the makers
of Veroboard (Vero Electronics Limited, South Mill
Road, Southampton) and from a number of retailers
under part number 2030/3011.

An alternative method is to use a sharp thin bladed
penknife, adopting a backward and forward “‘sawing”
action. The piece of copper to be removed should be
cut on-either side of the hole. It can then be lifted by
inserting the blade carefully under the copper.

The following articles will be concerned with show-
ing how a piece of Veroboard of such small dimensions
can be used to build a number of interesting and useful
electronic devices.

402

MO[=JULE ONE

HE FIRST article in this series shows just how many
components can be accommodated on such a small
piece of Veroboard as the one given in this issue.

The circuit, shown in Fig. 1, is a two-stage d.c.
coupled audio amplifier with frequency selective
feedback. The design is suitable for boosting and
equalising the signal from a crystal or ceramic pick-up
so as to obtain a “flat” output of sufficient level to
drive a medium impedance, medium gain audio
amplifier.

The unit can be employed to provide a signal of
adequate level to permit the use of an ordinary crystal
or ceramic pick-up with a transistor radio. Normally,
of course, when such a pick-up is connected direct to
the audio stages of a transistor radio the results are
poor due both to lack of signal and poor impedance

—9V

Fig. I. Circuit diagram of the complete unit



matching. If matching and/or equalising is attempted,
the signal is generally so badly attenuated that there
is nowhere near enough drive and the output is
very weak.

Moreover, some audio amplifiers require extra
pick-up signal boost to drive them properly, especially
when the signal is from a low-level pick-up. There
may also be complications regarding the ‘type of
equalisation necessary for a crystal or ceramic pick-up
when connection is made direct to the pick-up sockets
of an amplifier or control unit.

The amplifier can help solve some of these problems.
If necessary, the output signal can be applied to a
“flat” input channel, such as the “radio” input. This
avoids the possibility of *‘double equalisation”, which
is a state that can sometimes exist when a high
impedance crystal or ceramic pick-up is applied to an
equalised pick-up channel of an amplifier.

The amplitude of output signal from a crystal or
ceramic pick-up is proportional to the extent of
displacement of the stylus. This means that the signal
voltage is increased with increase in amplitude of
movement of the stylus. The rate of the movement or
the velocity of the stylus has no direct bearing on the
output voltage with this kind of pick-up. The reason
for this is that the output is derived from piezo
electricity ‘when the crystal is subjected to mechanical
stress by twisting, bending or flexing. The greater
the stress, the greater the output voltage,

MAGNETIC OUTPUT

A magnetic pick-up differs operationally from this
in that its output signal amplitude is related to the
velocity of the stylus, meaning that the output voltage
rises with increase in frequency (i.e. velocity of the
stylus movement). This is because the magnetic
pick-up works rather like an electric generator, the
voltage output of which rises with increase of armature
velocity. The stylus acts as a component part of the
armature which moves in a magnetic field,

When a gramophone record is made, the velocity
of the cutter increases with increase in frequency, as
shown by the curve in Fig. 2a. This is known as the
recording characteristic. To replay such a recording
a correction circuit, or equaliser, with a response
complementary to that shown in Fig. 2a is necessary.
This is shown in Fig. 2b. Hi fi amplifiers usually
incorporate such a circuit in the pre-amplifier stages
to obtain a “flat” or “equalised” output.

el
e

RELATIVE VELOCITY

100 1000 10000
FREQUENCY (ck)

Fig. 2a. Recording characteristic

it A
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RELATIVE GAIN

100 1000 10000
FREQUENCY (ck)

Fig. 2b. Replay characteristic using an equaliser

Since the output from a crystal or ceramic pick-up
is proportional to the force to which the stylus is
subjected when tracing a groove, the open-circuit
voltage is approximately proportional to the logarithm
of the frequency with reference to the recorded ampli-
tude. Provided a crystal or ceramic pick-up is loaded
with a very high impedance (in the order of 1 or 2
megohms), the output versus frequency characteristic
is almost the inverse of the recording characteristic.
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Equalisation is thus automatic.

Unfortunately, it is not always possible to load such
pick-ups with very high impedance circuits, especially
those employing transistors, since transistors have a
low input impedance. Resistive pads can be used to
increase the input impedance, but these greatly reduce
the stage gain and emphasise signal/noise problems.

LOW LOADED CRYSTAL

These problems can be solved by applying the pick-up
signal to a low impedance input. When this is done
the pick-up output voltage falls and the automatic
equalisation function is destroyed. The loss of voltage
can be restored by stage gain, of course, and the loss
of equalisation by frequency selective feedback in the
pre-amplifier.

The source impedance of a crystal or ceramic pick-up
is a capacitive reactance. When it is loaded by a
relatively low impedance circuit, the signal current
passed from the source (pick-up) into the load
(amplifier) increases with increase in frequency. This
gives a characteristic similar to that of the magnetic
pick-up. Thus, a crystal or ceramic pick-up loaded
with a relatively low impedance (say, 10,000 to 50,000
ohms) can be applied direct to the equalised magnetic
pick-up input of an amplifier, provided the output
from a crystal or ceramic pick-up so loaded is sufficient
to drive the amplifier. A good signal/noise ratio is
achieved by feeding the pick-up current direct into the
base of TR1 (see Fig. 1) via the coupling capacitor CI.
The necessary equalisation is provided by R1, C2 and

O

Fig. 3. Underside view of the board showing the
copper strip breaks

C3 in the negative feedback circuit between the
collector and the base of TR1, so that greater feedback
occurs at the higher frequencies. The effective output
at high frequencies will be relatively low.

The collector signal of TR1 is fed direct to the base
of TR2 and the equalised output signal appears at
the collector of TR2. This is coupled to the output
via C5. Stabilisation at d.c. is provided by the direct
coupling between TR1 and TR2, and the current
feedback loop via R2. A little extra feedback is
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COMPONENTS . . .

Resistors
RI 1-8kQ R5 3-3kQ
R2 10k Ré6 1500
R3 27kQ R7 2200
R4 2:2kQ R8 6800

All resistors 4 watt 109, carbon

Capacitors
Cl 25uF 25V elect. (T.C.C. type CE8Y)
C2 0:033uF (T.C.C. type PMX?.;
C3 0-068uF (T.C.C. type PMX3
C4 100uF 15V elect. (T.C.C. type CE9H)
C5 25uF 15V elect. (Radiospares)
C6 |00uF 15V elect. (T.C.C. type CE9H)
Transistors
TRI OC75 (Mullard)
TR2.. OC75 (Mullard)

Miscellaneous
Sample Veroboard, screened wire, 9 volt battery,
battery connector.

Fig. 4. Component layout. Capacitors C2, C3, C4, Cé, and
resistor R7 have been omitted for clarity but their connections
are shown

provided by the unbypassed resistor R6 in the emitter.

The pattern of the Veroboard copper strips is clearly
shown in Fig. 3, as also are the inter-connecting links.

The assembly of the components on the top of the
Veroboard is shown in Fig. 4. It will be seen that
the components are fairly close together, but there
should be no great difficulty in obtaining components
small enough to be accommodated.

The pre-amplifier circuit is based upon a design by
Mullard Limited.



mMo[ZJJuLE Two

HIS SECOND project takes the form of an impedance
Tmatchjng unit employing a single transistor. The
circuit is given in Fig. 1. From this it will be seen that
the transistor is connected in the common collector
mode. This is sometimes referred to as an “emitter-
follower™ circuit, having features similar to that of the
valve cathode follower circuit. The input signal is

" applied at the base and extracted from the emitter.

The circuit exhibits a high input impedance and a low
output impedance, Although the current gain is high,
the power gain is low because the voltage gain is less
than unity, the power gain being the product of the
voltage gain and the current gain,

IMPEDANCE CONSIDERATIONS

The common-collector circuit is not used basically
to amplify, but as an impedance matching device, often
being part of a multistage amplifier, and acting as a
buffer stage. It is also used to replace a transformer
in audio circuits in particular where a good frequency
response is required. Typical matched input and out-
put impedances are in the order of 40,000 ohms and
1,000 ohms respectively. The input impedance can be
further increased by the use of a series input resistor,
such as R1, in the circuit. The output impedance is
approximately equal to the source impedance divided
by the current gain of the transistor, while the input
impedance is approximately equal to the current gain
of the transistor divided by the load resistor. Phase
differences between input and output are responsible
for slight discrepancies in these expressions, therefore
Ohm’s Law is not strictly obeyed. Thus, the higher
the current gain of the transistor, the greater is the
input impedance, while the greater the source
impedance, the greater the output impedance.

One application of the device is for the coupling and
matching of, say, a medium to high impedance output
circuit on a tape recorder to a low impedance circuit
on an amplifier.

IMPEDANGE MATCHING UNIT

Match your high impedance
microphone to a low imped-

ance amplifier input with this
EMITTER FOLLOWER
CIRCUIT

MEDIUM/HIGH
IMPEDANCE
INPUT

Fig. I.  Circuit diagram of the emitter follower
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Another application is for the connection of a
medium to high impedance microphone to a low
impedance input on an amplifier or tape recorder.
Note, however, that as the circuit does not amplify
there must be a reasonable level of signal available
from the microphone. Some tape recorders and
amplifiers have a 600 ohm signal input. This will not
accept the signal direct from a low or high impedance
microphone or programme circuit unless correct
matching is achieved. The gain of a 600 ohm pro-
gramme source is usually adequate to overcome the
lack of gain of the matching device.

LOW IMPEDANCE MICROPHONE CABLE

It is also possible to connect the output of the device
to a medium or high impedance tape recorder input
channel without undue loss of quality. Thus, should
one require to extend the microphone cable it is best to
do this at low or medium impedance rather than at
high impedance, since the cable is far less likely to
pick up hum.

¢ © 6 6 6 © © © & @& O

Fig. 2. Underside view showing component connectlons

While the input impedance is sufficiently high to
match almost perfectly into the high impedance of a
ribbon or moving coil microphone containing its own
transformer (there are many of these now used with
tape recorders), the impedance is not generally con-
silcliered sufficiently high to match into a crystal micro-
phone.

This is because a crystal microphone has a capacitive
reactance and, in conjunction with the input impedance
of the matching device, a response rising with increase
in frequency is achieved. This gives treble boost or
bass attenuation (see the article on the crystal pick-up
amplifier and equaliser).

Provided that the microphone has sufficient output
to counter additional loss in the matching device, this
bass attenuation effect with a crystal microphone can
be avoided by increasing the value of R1. The value
should be increased to a maximum consistent with
usable microphone gain.

If hum is troublesome near the microphone, the unit
should be fitted into a metal housing, such as a small
tobacco tin or similar container, the tin being connected
to ““earth” or battery positive,
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COMPONENTS . . .

Resistors
Rl 33kQ
R2 270kQ
R3 22k0 All £ watt 109, carbon
R4 8:2kQ
Capacitors
Cl 25uF 25V (T.C.C. type CE8Y)
C2 25uF 25V (T.C.C. type CE8Y)
Transistor
TRI OC71 (Mullard)
Miscellaneous
Sample Veroboard, screen wire, 9 volt battery,
battery connectors
1 2 3 4 5 & 7 8 9 10
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Fig. 3. Component layout of the unit

Resistor R4 across the output provides d.c. con-
tinuity should this be required at the microphone input
socket of the tape recorder or amplifier. R3 is the
emitter load resistor, while R2 sets the-base current
of the transistor. At normal room temperature this
sets the collector current to about 0-3mA at 9 volts.

CONSTRUCTION

Fig. 2 shows the pattern of the conductors on the
Veroboard to suit this project. The connections of the
components can be seen from the black “filled-in”
holes. The components are mounted on the reverse
side of the board, as with the other projects.

Fig. 3 shows the actual layout of the components
on the reverse side of the board. There is no problem
at all in the construction of this circuit, and it is ideal
as a beginner’s exercise. Check that the circuit is
working by measuring the total battery current which
should bein the order of 0-3mA, asalready mentioned. Je



'HIS THIRD project differs somewhat from the nature
of the previous ones. Here we have a transistor-
ised device designed to indicate pulse rate by deflecting
the pointer of a moving coil meter. The deflection
increases almost in direct proportion to the pulse rate.
One application of the device is for the measurement
of the speed of an internal combustion engine by
arranging for the pulses generated by the ignition
system, at the contact breaker, to operate the counter
and deflect the meter in proportion to the turnover
speed of the engine. The scale of the meter may then
be calibrated direct in revolutions per minute (r.p.m.).
The pulse repetition frequency of a four-stroke
engine is equal to r.p.m. X #nf120, where n is the
number of cylinders. Thus, a four-cylinder engine
running at, say, 3,000 r.p.m. has an ignition pulse
rate of 100c/s. Similarly, a six-cylinder engine run-
ning at 5,000 r.p.m. has a pulse rate of 250¢c/s. At
the same speed, a single-cylinder, four-stroke engine
produces nearly 42 pulses per second. The pulse rate
is doubled on two-stroke engines at the same speeds.
For instance, a single-cylinder, two-stroke engine
running at 5,000 r.p.m. produces almost 84 pulses per
second, while a four-cylinder, two-stroke engine
running at 3,000 r.p.m. has a 200c/s pulse rate.

THE CIRCUIT

The circuit is perfectly straightforward and is given
in Fig. 1. The pulses are applied to the base of a

transistor, via a filter comprising R1, R2, Cl, and C2.

MDULET’HFIEE

GOUNTER

This deletes any ““noise’” which may be present on the
pulses.

The transistor TR1 is normally at collector current
cut-off, since the base is returned through R3 to the
positive supply. However, the application of a pulse
to the base switches the transistor “on’ and thus
causes a fall in voltage at the collector, due to the
flow of collector current in R4. When the pulse
finishes, the transistor is quickly switched off again,
and the voltage at the collector rises to the negative
supply value.

In this way amplified and clipped pulses occur at the
collector of the transistor.

The pulses are fed through C4 to the diode D2.
A direct voltage is thus, in effect, developed across
VR1, and this is fed on to the meter from the slider
of VRI.

Now, since the pulse current is fed through C4, the
amount of current flowing through VRI1, and hence
the voltage developed across it, is governed by the
reactance of C4, The higher the pulse rate, the lower
the reactance of C4 and the greater the voltage developed

Capacitor

Fig. 1. Circuit diagram of the pulse counter.
C4 can be from 0-IuF to 047.F. See text for details of
jumper link A
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across VR1. Thus, it will be appreciated that the
voltage across VR1 will rise almost in direct proportion
to the pulse rate (i.e., the speed of the engine).

HOW TO CALIBRATE

Potentiometer VR1 is used to calibrate the meter
over the range of speeds required. For instance, if
full-scale deflection at, say, 5,000 r.p.m. is required,
then an engine would be run to this speed and the
adjustment made for full-scale deflection.

Alternatively, calibration could be undertaken by
an audio signal generator having a low impedance
output. The frequency corresponding to the speed of
the engine should be established on the generator and
the signal applied “live’” to the pulse input and the
earthy side to positive supply line, with link “A’’ con-
nected to point (1) on the circuit. The generator
output should be turned well up to ensure adequate
clipping by the transistor.

COMPONENTS . ..

Resistors

Rl 2-2kQ R3 4-7kQ

R2 3-3kQ R4 8200

All £ watt 109 carbon R5 10kQ
Potentiometer

VRI 2:5kQ Preset skeleton miniature type

Capacitors
Cl 0-1uF (T.C.C. type PMX4)
C2 0:1uF (T.C.C. type PMX4)
C3 25u4F I5V elect. (Radiospares)
C4 0-047uF (T.C.C. type PMX3)

Transistor
TRI OC7I (Mullard)

Diodes
DI OAZ200 Zener 4-7 volts (Mullard)
D2 OAS8I (Mullard)

Miscellaneous
Sample Veroboard.

Moving coil
f.s.d.

Battery (see text).

meter [00pA

To work in conjunction with a car ignition system,
the pulse input lead should be connected to the contact
breaker on the distributor (that is, the terminal marked
“CB” on the ignition coil). With positive-earth
electrical systems (seen by the positive terminal of the
battery being in direct contact with the metal chassis
of the car), the negative supply lead on the unit should
be connected to the ignition switch side of the ignition
coil (that is, the terminal marked “SW”) and the
positive supply lead should be connected to battery
positive or to the metal work of the car. On the unit
itself, link “A’ should be connected to point (1).

With negative-earth systems, the positive supply
lead on the unit should be connected to the “SW”
ignition coil terminal, while the negative supply lead
should be connected to battery negative or to the
metal work of the car. Also, link “A” on the unit
should be connected to point (2).

It will be understood, of course, that the device
could be used to measure not only pulse repetition
rate but also audio frequencies from a low impedance
source direct in terms of pointer deflection. For
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greater sensitivity in the lower frequency ranges C4
should be measured in value. This can be up fo
0-47uF, while maintaining a reasonable physical size
for this application. This circuit lends itself to experi-
mentation.

COMPONENTS

The Zener diode D1 is a refinement which maintains
a constant pulse amplitude. It avoids errors in reading
due, for instance, to an increase in battery voltage
at high charging currents and it allows powering over
a range of about 6 to 15 volts. However, the circuit
willdwork at slightly increased sensitivity without this
diode.

©
©

&
©

Fig. 2. Underside view showing the breaks in the
copper strips and component connections

Fig. 3. Component layout and external lead connec-
tions. Holes 7D and 3A are the alternative connec-
tions for jumper link (A) from hole 7A (see text)
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The pattern of the Veroboard to accommodate the
components and circuitry is shown in’ Fig. 2. Link
A and points (1) and (2) are also shown here.

Fig. 3 shows the physical layout of the components
on the top of the Veroboard. Note here the polarity
of the diodes and the electrolytic capacitor C3.

VRI1 is a present potentiometer mounted vertically
in one corner of the board. If the three tags do not
line up exactly with holes in the board, a good fit
can be achieved by extending them with a piece of
stout p.v.c. insulated copper wire.
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reeeeeseeeses BRITAIN'S FINEST AND LARGEST-SELLING ELECTRONIC KIT-SETS ireeeseeceseses

Choose Heathkit Equipment . . .
thiit) ridrigg

for better performance and value
The British kit-sets that anyone can build first-time.
.. just follow the step-by-step as shown in the manual

Construction is so simple .

A selection of Test Instruments ...

5 in. FLAT-FACE GENERAL PURPOSE
OSCILLOSCOPE., Model 10-12U, An out-
standing 'scope. “Y'" sensitivity, 10 mY rms per
em at | kefs: Bandwidth 3 ¢fs to 4.5 Mc/s. T/B
10 ¢/s to 500 ke/s. Kit £32.12,6, Assembled £41.10.0.

22 SERVICE 'SCOPE, Model OS-l Light (wt. 104
Ib.), compact, 5% x 8" x 144", The ideal portable
for servicemen. Kit £22.18,0, Assembled £30.8.0,

TV ALIGNMENT- GENERATOR, Model
HFW-1, 3.6 to 220 Mc/s on fundamentals. Unique
electronic sweep oscillator. Buile-in fixed and
variable marker generators (5 Mc/s crystal). Kit
£34.18.0. Assembled £44.10.0.

MULTIMETER. Model MM-IU. 0-1.5v to 1,500v
A.C, and D.C. 150 uA to I5A D.C.; 0.2 to 20 ML),
4L" 50 uA meter, Kit £12.18.0. Assembled£18.11.6.

R.F. SIGNAL GENERATOR, Model RF-1U.
Freq. coverage from 100 kc/s-100 Mc/s or six bands,
on fundamentals and up to 200 Mc/s on calibrated
harmonics, Kic £13.8.0. Assembled £19.18.0.

Hi-Fi Equipment. ..

“MALYERN" HI-FI EQUIPMENT CABINET.
Will house all your Hi-fi equipment.  Left **in the
white.'" Size; 39¢ x 32 x 21% in,

Kit £18.1.0 (inc. P.T.)

A wide range of other cabinets.

“COTSWOLD" HI-FI SPEAKER SYSTEMS.

Acoustically designed enclosures, complete with
12 in. bass speaker, elliptical mid-range speaker,
and tweeter to cover full frequency range of 30-
20,000 c¢/s. Cross-over unit, level control, etc.
Lefe ““in the white." Standard “Cotswold”, Size:

26 x 23 x 14 in. Kic £23.4.0
MFS “Cotswold"” for the smaller room. Size:
36 x 165 x 14 in. Kit £23.4.0

SSU-1 SPEAKER SYSTEM. A practical solution
to the problem of a low-price speaker system. Two
speakers, Without legs £10.17.6 Kit (inc. P.T.)

With legs £11.12.0 Kic (Inc. P.T.)

5W MONO AMPLIFIER. Model MA-5. A
general purpose amplifier based on model 5-33.
Separate bass and treble controls, gram and radio
inputs. Printed circuit, Kic £10.19.6, Assembled
£15.10.0,

Radios and other models ...

“OXFORD"LUXURY TRANSISTOR PORT-
ABLE, Model UXR-2, Beautiful solid leather case.
LW and MW Coverage. Kit £14.18.0 (inc. P,T.)

JUNIOR ELECTRONIC WORKSHOP, Model
EW-I1. 20 exciting experiments can be made.
Special solderless connections, Kit£7.13.6 (inc, P.T.)
“MOHICAN" TRANSISTOR GEMNERAL
COVERAGE RECEIVER, Model GC-|U, Freg.
coverage 580 kefs to 30 Mc/s in 5 bands, Electrical
band spread on 5 additional bands covers “amateur”
freq. from 80-10 M., B.,F.O. Tuning and Zener
diode. Kit £37.17.6. Assembled £45.17.6.
TRANSISTOR INTERCOM, Models XI-IU and
XIR-IU, Ideal for home or business. Each master
(XI-IU) will operate up to 5 ‘remote stations,
XI-IU (Master) kit £10.19.6. Assembled £16.19.6.
XIR-IU (Remote) kit £4.7.6. Assembled £5,16.0.

6 in, DE LUXE VALYE VOLTMETER, Model
IM-13U. Measures ac and dc volts 0-1.5 to 1,500V in
7 ranges. Res, to 1,000 MQ) in 7 ranges. Modern
styling, with gimbal mount. Kit £18.18.0. Assembled
£26,18.0.

VALVE VOLTMETER, Model V-7A. DC volts
to 1,500, AC to 1,500 rms and 4,000 V pk. to pk.
Res, 0.1-1,000 M. Kic £13.18,6. Assembled
£19.18.6. RF Probe 309-CU £1.13.6 kit. HT Probe
HV.336 £2.19.6 kit Will extend range of models
V.7A or IM-13U. :

ELECTROMNIC SWITCH, Model S-3U. Cenvert
your 'scope to dual trace. Kit £12,18.0, Assembled
£18.10.0.

DECADE RESISTANCE, Model DR-IU. Range
1-99,9990) in 1) steps. Kic £10.8.0. Assembled
£14.8.0.

DECADE CAPACITOR, Model DC-IU range,
100tF to 0.1112F in 100uuF steps. Kit £7.5.0,
Assembled £10.8.0.

AM/FM TUNER. Covers FM 88-108 Mc/s, AM
16-50, 200-550, 900-2,000 M, Tuning heart (£4.13.6
inc. PT) and IF Amp, Case, Total £26.10.0 Kic

6W STEREO AMPLIFIER. Medel S-33H. An
inexpensive stereo/mono amplifier. Ideal for use
with the Decca Deram lightweight pickup. Modern
attractive styling, Kit £15.17.6 Assembled £21.7.6

“GARRARD” AUTO RECORD PLAYER.
Model AT.6. A four-ipeed stereo/mono unit with
auto, record selection, Fitted with R,105 crystal
pickup £13.12.1 (ine, P.T.). With Decca Deram pickup
£14,6.1 (inc, P.T.).

HI-FI FM TUNER. Range 88-108 Mc/s. Avail-
able in two units, sold separately. TUNER (FMT- FM TUNER 5-99
4U) 10.7 Mc/s IF £2,15.0 (inc, P.T.). IF AMPLIFIER
(FMA-4U) power supply and valves £13,3.0, Total
Kit £15.18.0.

9 <4 9W HI-FI STEREO AMPLIFIER, Model
§-99, Ganged controls. Stereo/Mono Gram,,
Radio, Tape inputs. P.C. board construction.
Attractive presentation. Kit £27.19.6. Assembled
£37.19.6.
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RG-I

GENERAL COVERAGE RECEIVER, Model
RG-l. Freq. coverage 600 kc/s-1.5 Mcjs. 1.7-32
Mcfs in 6 switched bands, Features incl. { lattice
crystal filter. Kit £39.16.0, Assembled £53.0.0.
50W PUBLIC ADDRESS AMPLIFIER, Model
PA-l. A multi-purpose unit, suitable for vocal
and instrumental groups. 4 inputs for guitars,
mics, etc. 2 heavy duty speakers, vol. indicator,
variable tremolo, ‘modern cabinet. Kit £54.15.0.
Assembled £74.0.0.
50w POWER AMPLIFIER, Model MA-50. PA-1 AT-6
|deal for sound reinforcing systems, etc., Kic
£19.18.0. Assembled £27.18.0. ¥

i ATIONAL MAIL ORDER SCHEME
80-10m AMATEUR TRANSMITTER, Madel nI:c':rIrEir?gNthE‘ A:erican Heathkit range ':l' 250
DX-40U, Crystal controlled. Power input 75w. c.w, models. lllustrated American catalogue and full
60w. peak controlled carrier phone. Output 40w. details can be obrtained from us for |/- post paid.
Kit £33.19,0. Assembled £45.17.6.

Deferred Terms over £10 in UK.

Send for FREE British Catalogue of full range. 27l iy vk

DAYSTROM LTD.

Dept. P.M. 4, GLOUCESTER,
The Home of British Heathkit Models

l Please send me FREE BRITISH CATALOGUE (Yes/No)
AMERICAN CATALOGUE. |/« incl. Postage

Full details of MOdel(s).......cuwmimm i s
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(BLOCK CAPITALS) I

ADDRESS .
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THE construction and layout of the oscilloscope is
clearly shown in various detailed drawings and
photographs included in this month’s article,

As will be noted, tag boards and tag strips are used
extensively throughout for the mounting of the smaller
components, both above and below the chassis. The
large block capacitors, mains transformer and smooth-
ing choke are mounted on the top; also on the top
are the tag boards associated with the e.h.t. supply,
calibration unit and attenuator. The actual layout
above and below the chassis can be seen from Figs.
5,6 and 7.

METAL WORK

Both the chassis and the front panel are made from
win aluminium sheet. Drilling details for the front
panel are given in Fig. 4, while the chassis dimensions
and drilling details appear in Fig, 5. The various
brackets and clamps for the tag boards, c.r.t. mounting,
etc., are also made from the same material.

It is advisable to cut out all the larger holes in the
chassis before bending, the smaller holes being marked
off from the actual components and drilled to suit.
Few dimensions other than for valveholder centres,
transformer, choke, and c.r.t. are given as the actual
size of tag boards and components used will vary
somewhat between individual units. The position of
all parts is obvious, however, from the drawings and
sufficient space is available to compensate for any
differences in dimension which may occur.

It will be noted from the drawings that the mains
switch S1 is mounted at the rear of the chassis. This
saves having to run two lengths of mains lead the full
length of the chassis—as would have to be done if the
switch were on the front panel—and so prevents the
pick-up and screening problems which would ensue
if such an operation were carried out.

SCREENED LEADS

It will also be noted that quite a number of screened
leads are used throughout in the wiring. Here again
this is to prevent stray pick-up and interaction between
circuits. The use of screened leads also allows much
more freedom in circuit layout. Generally speaking,
the components associated with a particular stage are
mounted on the tag board or strip next to that stage,

P. Cairns
PART TWO

the connecting leads to the valve pins being short and
direct. Some of the components however, particularly
bias and grid return resistors, can be wired directly
between the valve pins and a suitable earth tag or tag
strip. The positioning of the various earth tags is
shown in the appropriate drawings.

It may be mentioned that the layout in general is
by no means critical. Those parts of the circuit with
which rather more care should be taken are the first
section of the Y amplifier and synchronising sections.
Here, the leads should be kept as short as possible and
well away from heater wiring, etc.

The heater leads themselves should consist of tightly
twisted twin wire and should be wired in first, being
laid along the bottom of the chassis. The sequence
of heater wiring should be transformer x-x to V2,
V3, V6, V5, and V4, in that order. The heater centre
tap and h.t. secondary centre tap should be earthed
together with the incoming mains earth lead to the
earth tag on the rear of the chassis under the fixing
screw of T1 (see Fig: 6). The heater wiring should be
kept as clear as possible from the various valve com-
ponent tagboards and associated wiring.

The e.h.t. and calibration components should be
wired up on their tag boards as shown in Fig. 9 and
flying leads provided for the various input and output
connections. The tag boards are then mounted
vertically on their brackets to the chassis (see Fig. 5).
The flying leads can be made off later to fit in with
existing wiring runs. This procedure not only makes
construction simpler but gives a much neater appear-
ance when finished.:

If K3/25 rectifiers are used in place of OAZ2I10s,
they will be found to be too large to mount on the
tag board; they can, however, be mounted vertically
between tag strips on the back of the bracket which
supports the base of the tube.

The Y attenuator resistors are also mounted on a
tag board with short leads connected (see Fig. 9),
the tag board is then mounted vertically as close as is
practicable behind 83 (see Figs. 5 and 6), to which the
leads are then connected, these being kept as short as
possible. Cl1 is connected directly between the input
coaxial and OZ sockets, and S3. The earth tag on the
rear of the coaxial socket and the earth tag on the
base of V2 should be connected together, all earth
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cogmections in the attenuator circuit and V2 circuit
being taken to this common earth line. All other
wiring should be kept well away from this part of the
circuit.

WIRING UP THE CONTROLS

The various wires to the front panel controls are
brought up from beneath the chassis through a number
of grommets situated along the front of the chassis.
Wiring from the c.r.t. base to the e.h.t. board is quite
short as this board is mounted quite near the tube
base. The e.h.t. leads to the focus and brilliance
controls are rather long, but this does not matter as
they are only carrying d.c. and are effectively de-
coupled.

The connections between the amplifier outputs and
the tube deflection plates should be wired correctly,
i.e. V3a anode must be connected to Y1 on the tube.
This ensures that the convention of positive going
signals giving an upwards deflection and the time base
scan going from left to right is-maintained.

If the 3BP1 tube is used, it should be mounted in the
position shown in Fig. 11. Looking at the base end
of the tube the spigot should be approximately 40
degrees anticlockwise from the lower vertical axis. This
ensures that the time base line lies in the horizontal plane.

Types 3EP1 and 3GP1 should be mounted with their
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spigot at bottom centre.  This is also shown in Fig. 11.

Any final adjustment to the c.r.t. orientation can be
made later with the oseillosccpe in operation, after
which the base clamp is docked in position.

Base connections for the three types of tube pre-
viously mentioned (3BPI, 3EP1 and 3GP1) are given .
in Fig. 11.

Perhaps it should be repeated at this juncture that
all the above mentioned tubes are American surplus
types. Although type 3BP1 is used by the author, the
other two alternatives are very similar and can be used
with confidence, Any minor readjustments that may
be necessary for the 3EP1 or 3GP1 tubes will be des-
cribed in the final article in this series which will deal
with testing and setting up the oscilloscope.

MU-METAL SCREEN

The mounting and fixing arrangements for the mu-
metal screen can be seen in Figs, 5and 6. This arrange-
ment can be varied to suit individual requirements,
as the clamping and fixing arrangements tend to vary
slightly depending upon the type of screen obtained.
There is ample space on the chassis to meet the various
requirements and, as mentioned previously, the lay-
out is not too critical so that the component layout
on top of the chassis may be slightly rearranged if
1 :Cessary.
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Some components not shown in the drawings are
the time base capacitors C21-C24. The large capaci-
tor C24 is mounted as in Fig. 5, the remainder (C21-
C23) are connected directly between the common point
on this capacitor and the tags on S5. This keeps the

. lead length between the time base capacitors and S5

to a minimum.

Another point which should be mentioned is the
positioning of the mains transformer and smoothing
choke. These two components should be aligned
in the position where the magnetic field has least effect
on the c.r.t. and the connections to it, i.e. the field
should run parallel with the c.r.t. and not at right
angles to it. This is to prevent magnetic - pick-up
effects which can give a distorted trace—and is, of
course, one of the reasons why the mu-metal shield
for the c.r.t. is of such importance.

The base and pin connections for the various valves,
transistors and diodes are shown in Fig. 10.

Details of the lettering and layout of the controls,
switches, sockets, etc., are shown in Fig. 8. The
various titles and scales can be put on the front panel
in a number of different ways. For those with a steady
neat hand they can be marked with draftsman’s ink.
Another method is to use letter transfers of which a
wide selection of types are available. Otherwise the
various titles can be simply typed out and transferred
by means of double backed adhesive paper to the
front panel. Finally, a coating of clear quick drying
lacquer (clear nail varnish is ideal) over the labels will
keep them clean and legible.

VISOR AND GRATICULE

Two “extras” which may be simply constructed and
add to the usefulness and appearance of the instrument
are a visor and graticule.

The dimensions of a suitable visor are shown in
Fig. 5. This item can be made from ¢in sheet brass
bent around a former of suitable diameter, the joint
being soldered. Alternatively, a tin of the right
diameter can be cut to the appropriate length. The
visor can be fixed to the front panel by means of three
small right angle Tugs, soldered to the visor and screwed
into the front panel.

The inside of the visor should be painted matt
black to prevent reflection and a piece of split heavy
wire insulation (a piece of coaxial cable with the
centre core and screen removed is ideal) gummed
around the outer edge to prevent any cuts occurring.
The visor will allow waveforms to be viewed under
conditions of high ambient light and also help to prevent
accidental damage to the c.r.t. face.

A graticule can be easily made from a piece of in
perspex or other transparent material. The engraving
can be performed with a sharp cutting tool with a
fine edge, care being taken not to let the tool slip
when carrying out this operation. First the two axes,
horizontal and vertical, are marked exactly at right
angles to one another so that they intersect exactly in
the centre of the circle of material. A series of fine
lines exactly one centimetre apart are then marked
from each of these centre lines so that the final result
is a circle of material divided into one centimetre
squares which just fits inside the visor and can be
pressed flat against the face of the tube. The finely
etched lines can be filled with black crayon so as to be
easily seen against the tube face,

The advantage of a graticule is that it allows quick
and reasonably accurate calibration checks to be made
and allows signal levels to be read direct, the Y amplifier
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being calibrated in volts per centimetre. When
making such measurements care must be taken to
view the screen directly and not at an angle as this
leads to parallax errors and consequent inaccuracy
in the measurements.

Another point which may be mentioned is that
while the calibration unit is an obvious asset to the
oscilloscope, it is by no means essential to its function
and can be omitted if required. For this reason the
calibration circuit in Fig. 1 is shown inside a broken
line and can always be added at a later date if necessary.

HOUSING THE INSTRUMENT

Finally, the outer case can be constructed from
%in or §in plywood or, if adequate workshop facilities
are available, from rin aluminium with metal bracing
at the edges and corners. A number of ventilation
holes should be drilled around the top and bottom
edges of the sides, and a hole must be cut in the back
plate in the appropriate position to allow access to the
mains switch. A three or four inch handle on top
of the case helps towards making the instrument
relatively portable.

ERRATA

The following amendments to Part 1 of this article
(last month) should be noted.

Specification (page 328): Time base range No. 3
should be 1ms/cm to 100zs/cm.

Components list (page 331): R45 is rated at 1W;
add C28 0-1xF paper 150V.

Fig. 3. Time base generator and X amplifier circuit
(page 335): Capacitors C21 to C24 inclusive have
been inadvertently reversed in this diagram. These
capacitors should be connected to the time base
switch S5 as follows: switch position (1) C24; (2) C23;
(3) C22; (4) C21.

Next month: Testing and setting up the oscilloscope

A TRANSISTOR TV RECEIVER FOR
THE HOME CONSTRUCTOR!

% Fully transistorised, except for the c.r.t.
and e.h.t. rectifier.

% Operates from |12V car battery, Ever Ready
TVI dry battery, or a.c. mains.

% I4in 90° picture tube.
% Unit construction for flexibility
% High performance using latest techniques.

% Low noise level (better than 5dB) giving
clear “*snow-free” pictures.

Described in April issue of

PRACTICAL TELEVISION

On Sale March 18




LEARN

ELECTRONICS
— AS YOU BUILD

2 CIRCUITS
over 5 EXPERIMENTS
TEST GEAR

including . . .

® CATHODE RAY OSCILLOSCOPE

@ Valve Experiments @ Square Wave generator
@ Transistor Experiments @ Morse Code Oscillator
@ Electro-magnetic Experiments @ Simple Transmitter

@ Basic Amplifier @ Electronic Switch

@ Basic Oscillator @ Photo-electric circuit
@ Basic Rectifier @ Basic Computer Circuit
@ Signal Tracer @ Basic radio receiver

@ Simple Counter @ A.C. Experiments

@ Time Delay Circuits @ D.C. Experiments

The full equipment supplied comprises: valves, transistors, photo-tube, modern type chassis board; printed circuit board; full
range resistors, capacitors and inductors; transformers; potentiometers; switches; transistors; valves; all hardware, wiring and
every detail required for all practical work plus CATHODE RAY OSCILLOSCOPE for demonstrating results of all experiments
carried out. All practical work fully described in comprehensive PRACTICAL MANUALS. Tutor service and advice if needed.

This complete practical course will teach you all the basic principles of electronics by carrying
out experiments and building operational apparatus. You will learn how to recognise and handle
all types of modern components; their symbols and how to read a completed circuit or
schematic diagram. The course then shows how all the basic electronic circuits are constructed
and used, and HOW THEY ACTUALLY WORK BY USING THE OSCILLOSCOPE
PROVIDED. An application is given in all the main fields of electronics,.i.e. Radio; control
circuits; computers and automation; photoelectrics; counters, etc., and rules and procedure
for fault finding and servicing of all types of electronic equipment.

@ NO PREVIOUS KNOWLEDGE NEEDED @ NO MATHS USED OR NEEDED @ REASONABLE FEE—NO EXTRAS REQUIRED
@ SENT IN ATTRACTIVE BOX @ COMPLETE ADYICE SERVICE @ EVERYTHING REMAINS YOUR OWN PROPERTY

.-———_——————_
POST NOW FOR FREE BROCHURE

A completely NEW up-to-date
I To: BRITISH NATIONAL RADIO SCHOOL, READING, BERKSHIRE. Please I

home study experimental course by

send free Brochure, without obligation, to:
BRITISH NATIONAL I ..~~~ " %7000 s :
RADIO SCHOOL - IAunnz'ss ............................................................ I
Britain’s Leading Electronic § . . §
s s . . Block Capitals Please
Tl‘all’llllg Organlsatlon. ' OR WRITE IF YOU PREFER NOT TO CUT COUPON PE 4.65.
~ 8 _§ N N § §F §F §F §F §F ¥
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FOR THE

FIRST TIME

These new T.C.C. small plastic-cased electroly-
tic capacitors have been specially developed for
vertical mounting on printed circuit boards, and
are designed for operation at temperatures from
—20°C to +-70°C and for intermittent operation
up to 85°C. Three case sizes are available
in rated voltages up to 50V. The standard
tolerance of the range is —209% -+-100% of rated
capacitance. The anodes are of super-purity
aluminium, with all-weided internal connections.
A special electrolyte ensures low impedance at
all frequencies in the audio range.

LOW LEAKAGE CURRENT & LONG LIFE—
leakage in kA = 0-02CV.+-20.

SMALL+* FULLY ENCAPSULATED - PLASTIC CASED

TERMINATIONS OF STEEL CORE
COPPER WIRE—
QUICKER ASSEMBLY

QUICKER IDENTIFICATION

HIGHLY COMPETITIVE PRICES

For full details please write for Technical Bulletin No. 102

THE TELEGRAPH CONDENSER CO. LTD.

specially solder coated for fast, ripple solder-
ing technique.

Steel cored wire gives precision acceptance of
capacitors when inserting into punched
printed boards.

Colour coding and embossed values enable in-
stant selection of the right capacitance and
voltage.

NORTHACTON, LONDON W.3 - Telephone: ACOrn 0061.(16 lines) Telegrams: Telefarad, Wesphone, London. Telex: 261383

(also af) CHESSINGTON, SURREY

- BATHGATE, SCOTLAND

See the Longfellow hi-fi cabinet in

Room 447, Audio Fair, Russell

Hotel, W.C.1 (April 22-25). [

See how this superb cabinet,will take

your records, turntable, tape-recorder,

amplifier and tuner—all wichin jts 77 .
inches length.

Walnut or Mahogany 39 gns.
Teak 42 gns.

ERY Holus| N6

Write now for catalogue of full range and nearest stockist (UK only):

(Dept. PE4) Brook Road, London, N.22

Telephone: Bowes Park 7487

418

GUITAR AMPLIFIERS
WITH TREMOLO

Tive iack socket
inputs, four . with
separate mixing
volume controls, and
one input *“straight
thirough™. Allinputs
are of very high
sensitivity only 10
millivelts input is
required for full out-
put, making them
suitable for all types
of guitars and micro-
phones. Separate
Bass and Treble con-
trols, giving a wide
range of lift and cut.
Separate master gain

control. Tremolo
speed and depth
controls. Jack

socket for remote
tremolo  switching.
Outputs for 3 and 15 ohms speakers. Valves used in the 30 watt and
50 watt amplifier ECC83, ECC83, EL34, EL34, GZ34. 1In the 15 watt
amplifier ECC83, EC ELS84, ELS4, EZ81. An extra valve ECC83 is
used in the tremolo circuit. The chassis is complete with baseplate and
is solidly made of 18 gauge steel, finished silver grey hammer.

Size 12 X 8 X 6% inches high.

PRICES—

30 watbwith tremolo. ...iciviiiiiiiniivnnnan ailea . +.£20,10.0
50 watt less tremolo . £19.10.0
30 watt with tremolo . , £15.10.0
30 watt less tremolo , . .£14.10.0
15 watt with tremolo . . .£12,10.0

16 watt Jeag tremiolo s uiveacicannassirpihoniosaesnae weae+511,10.0
Add carriage 10/- any amplifier. Bend for free descriptive leaflet.
CREDIT TERMS ARRANGED

STROUD AUDIO :
PAGANHILL LANE, STROUD, GLOS. Stroud 783
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PART 3. PNP JUNCTION TRANSISTORS

N THE FIRST article of this series we discussed the
|rectifying action of a pnr junction. Basically, a
transistor is a device with two such junctions, one of
which controls the current through the other. Al-
~ though the effect is approximately the same as that of a
valve, the control mechanism is completely different.

A germanium pnp transistor consists of two layers
of p-type germanium separated by a much thinner
layer of n-type material. Once this arrangement and
the theory of the current flow is understood, transistors
should present no problems.

BASIC CONFIGURATION

Fig. 1 shows the circuit diagram of a typical transis-
tor amplifier. It could be the a.f. stage of a receiver,
for instance. It has three connections: one is fed
via a load resistor from a low voltage supply; one is
supplied via a potential divider with a much lower
voltage; the other is led through a resistor to “ground™.
If we use batteries to represent the voltage supplies,
omit the resistors and replace the transistor circuit
symbol with a diagrammatic section of the device,
the effective circuit is that shown in Fig. 2. Now we
can compare the transistor configuration with that of a
normal triode shown in Fig. 3.

The triode too has three connections, one of which
is connected to ground, one to a high voltage supply,
and one to a lower voltage. In this respect at least the
circuits are similar.

The upper electrode of the transistor, which seems
to correspond to the triode anode, is called the col-
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position in the circuit should be analogous to the grid
of a valve, is called the base. The lower section takes
the place of the valve cathode and is called the emitter.

Some differences in the nature of the two devices
will become obvious when we examine the direction
in which the voltages are applied. The base bias,
which ‘is usually termed Vs, makes the base negative
with respect to the emitter. Bearing in mind that a
pn junction is a rectifier in which the effective direction
of electron flow is from » to p, this means that a steady
current, fp, flows in the base circuit. In other words,
the base-emitter junction is forward biased. The
collector supply, V., makes the collector negative
with respect to both base and emitter. So the col-
lector-base junction is reverse biased.

In a valve the anode-cathode circuit is forward
biased by the h.t. supply while the grid is reverse
biased in opposition to the electron flow from cathode
to anode.

PRACTICAL EXPERIMENT

Before going into the theory it might be helpful to
connect up a transistor and see how it responds to the
applied voltages. Make up the circuit of Fig. 4,
using any low power germanium p#p transistor. The
principles are the same whatever the type number
used because all transistors in the same group behave
in a similar manner. Since this is merely a quick
experiment there is no point at this stage in making
an elaborate construction job. Just make the neces-
sary connections and then get to work on the experi-

lector. The centre, or thin section, which from its ment.
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419



Fig. 4. Experimental circuit to determine current gain

Start with both potentiometers at the lower end so
that no voltage is applied either to collector or base.
Then slowly turn up the collector supply potentio-
meter till nearly 9 volts is applied to the collector.
You should see virtually no current indication on the
collector current meter. If the needle flicks over or
if there is anything like a substantial current then
you have either chosen a faulty transistor or the col-
lector supply polarity is incorrect. By starting at
zero potential you minimise the likelihood of damage
due to mistakes.

Now begin to turn up the base voltage. You will
notice that as base current begins to flow the collector
begins to draw current. Further, while the base
current can be measured in microamps, the collector
current is in the order of milliamps. The ratio between
changes in the two will be about 50 to 1 depending
on the current gain of the transistor used. For
instance, if the base current increases by 10 microamps
the collector current will increase by approximately
500 microamps or 0-5mA.

Once you have satisfied yourself on these points try
varying the collector supply voltage. It will have
some effect on the collector current but nowhere near
so much in proportion as the base voltage. On the
other hand, you will find that a small change in base
voltage causes an appreciable change in base current.

CHARACTERISTICS

From this experiment we can draw the following
conclusions:

1. Base voltage has a greater effect than collector
voltage on collector current. In this respect the
transistor behaves like a valve.

2. The output impedance of a transistor must be
high because a change in collector volts has a relatively
small effect on collector current. This too is similar
to a valve.

3. The input impedance of a transistor is low because
the input current changes readily with base voltage.
This is directly opposite to valve behaviour.

4. Unlike a valve, the input circuit is biased so
that the equivalent of a steady grid current flows.

5. Changes in input current produce much larger
changes in output current. So the transistor acts as
a current amplifier.

6. Because the input of a transistor draws current
it must put a load on the circuit preceding it. Conse-
quently, the signal operating a transistor amplifier
must supply power whereas, under ideal conditions,
a valve draws no power at all from the signal which
operates it. This is the really big difference between
valves and transistors.

THEORY

Having established these points by experiment, we
can now set about deducing the theoretical reasons
for them. To do this we neced to consider the be-
haviour of the electrons and holes in the three layers
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of the transistor. Fig. 5, which shows the distribution
of the current carriers, should help.

In the case of a pnp transistor the current will be a
movement of electrons. The physical thickness of
the base may be as little as 0-0005 inches. In the
thicker layers of p-type germanium which comprise
;ollector and emitter the current will be carried by

oles.

Since holes are positive, the base bias Vi tends to
move them in the direction shown. At the base-
emitter junction some of the holes are filled by elec-
trons from the negative pole of the battery. The
positive battery pole attracts electrons from the far
end of the emitter, thus creating more holes. These
move from positive to negative towards the base.
Because the base is so small, it cannot conduct sufficient
electrons to fill all of the holes. So, in addition to the
steady flow of electrons, s, we get a concentration of
holes on the emitter side of the base-emitter junction.’

The collector voltage, V. is connected in opposition
to the rectifying collector base junction and can only
have a limited effect on the movement of current
either as holes or electrons. Some of the holes will
be “filled” in the collector and attract more electrons
to the collector end remote from the collector-base
junction. This produces a shortage of holes, which
of course is equivalent to a surplus of electrons, close
to the junction.

Thus, on one side of the microscopically thin base
layer we have a surplus of electrons and on the other
side we have a concentration of holes. Under these
conditions only one thing can happen. The electrons
shoot through the thin barrier and fill the holes.
This continues for as long as the base bias maintains
the concentration of holes at the base-emitter junction
and the collector voltage keeps up the shortage of
holes in the collector. So a steady collector current
flows.

The base layer is so thin that it cannot conduct
sufficient electrons to fill more than about 1 in 50
of the concentration of holes that its potential draws to
the junction. The remainder are filled by electrons
from the collector. On the other hand, unless the
base bias maintains a concentration of holes at the
base-emitter junction, there are no holes for the col-
lector’s surplus electrons to fill and no collector current
can flow. :

Since for every hole filled by a base electron 50
are filled by collector electrons the collector current
is 50 times as great as the base current. So a small
change in base current will be magnified 50 times
in the collector. This current amplification is called
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Fig. 5. Distribution of current carriers (pnp transistor)




the current gain of the transistor sometimes referred
to as f or a'. Recent improvements in manu-
facturing techniques have produced transistors with
betas of well over 100, but it is true to say that the
average transistor has a beta in the region of 50.

VOLTAGE GAIN

So far, so good! We can use a transistor to amplify
a current change. But how do we achieve a voltage
gain? Theoretically, we need only to include a load
in series with the collector and take off the voltage
variations across this. Let us see if this is practicable.
Make up the circuit of Fig. 6. This is identical with
Fig. 4 except that a collector load resistor has been
added and we meéasure voltages instead of currents.
| With the base potential set to zero the collector
- voltmeter will indicate 9 volts. This means that the
transistor is cut off, which is consistent with the
theory we have just discussed. As you increase the
base voltage the collector voltage will begin to fall.
This shows that the collector is drawing a current and
a potential difference is produced across the load.
The exact results will depend to some extent on the
transistor you are using, but by varying the base ‘over
a small fraction of a volt, you should be able to vary
the collector voltage over a few volts. Collector
voltage will continue to fall as you increase the base
bias but with the circuit values shown it should be
impossible to turn on the transistor to the extent of
causing damage. A collector load of about 10 kil-
ohms should limit the collector current to less than
1 milliamp.

ik
BASE

ik (b

Fig. 6. Experimental circuit to determine voltage gain

Use the base control to set the collector voltage at,
say, 2 volts. Now measure the amount by which the
base voltage must be reduced to increase the collector
voltage to 7 volts. This will be in the order of 0-025
volts. Looking at this from an a.c. point of view it
seems that a signal of 0-025 volts peak to peak would
give an output of 5 volts peak to peak. So this
circuit has a theoretical voltage gain of 200, which is
not unreasonable.

It is safe to say that you will get a result of this
order because the beta of most transistors in common
use is about 50. As they all have a fairly high output
impedance and a fairly low input impedance the per-
formance of one transistor at low frequencies is very
like that of another. At higher frequencies additional
factors must be taken into consideration.

Next month, in the concluding article of this series,
we will discuss more practical circuits.
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ELECTRONIC BUILDING BLOLK

PART ONE

Aw piece of electronic equipment, no matter how
simple or complex its design, can be broken down
into a number of basic electronic “building blocks”.

All readers will, no doubt, be familiar with the type of .

“block diagram” shown in Fig. 1.1. This particular
drawing depicts the functional layout of a conventional
superhet receiver and, as can be seen, shows that the
receiver consists of the following building blocks
suitably arranged: r.f. amplifier, mixer, oscillator,
i.f. amplifiers, detector, a.f. amplifier, power amplifier,
and loudspeaker.

Once the principles of each of the above building
blocks has been grasped, it becomes simplicity itself to
understand the working of the complete superhet. By
the same token, the intricacies of any piece of equip-
ment are easily grasped if the basic building blocks
employed are understood and, similarly, a designer
must have a wide knowledge of all electronic building
blocks if he is to develop a new piece of equipment to
carry out a particular function.

It is the object of this series to lay before the reader
the essential details of most of the basic building blocks
in use at the present time. Basic functional and
design details will be .outlined in easily understood
terms; a non-mathematical approach to the subject
will be maintained, and in many cases practical circuits
for the experimenter will be given.

The first part of this series is devoted to introducing
the reader to some of the building blocks that will be
described in more detail in subsequent issues.

SIMPLE ATTENUATOR

As the name implies, this circuit is used to give an
output which is smaller than the input by a predeter-
mined amount, but of the same general form. An
example of this circuit is the volume control. In this
case the precise amount of attenuation is of little
importance and the control is not calibrated. In
many cases the precise amount of attenuation will be of
great importance, and the resistive values will have to
be chosen with greatcare. The circuit shown in Fig. 1.2
gives an attenuation of 10 (or —20dB) the upper resistor
being made 9 times as great as the lower one.

BRIDGE

A variation of the simple attenuator circuit
is the basic resistance bridge. It can be seen from Fig.
1.3 that this circuit consists of two attenuator or voltage
divider networks, with a common supply. The output
is taken from between the two centre resistance junc-
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tions. If the ratios of the two dividers are the same,
there will be zero voltage difference between the
junctions. If the ratio of only one divider (R3 : R4,
for example) is known, and the value of only one of the
resistors in the other divider is known and the circuit
gives zero voltage difference at the junction, the value
of the fourth resistor can be calculated. This prin-
ciple is used in the well known Wheatstone measuring
bridge. By using reactive, instead of resistive, com-
ponents in the dividers, the circuit can be used to
measure values of capacitance, inductance, frequency
or phase shift.

PASSIVE ADDING OR MIXING NETWORKS

The simple resistive network shown in Fig. 1.4 enables
voltages to be added together without effecting or
loading one another. The output is smaller than, but.
directly proportional to, the sum of the inputs. The
circuit may be used for addition in an analogue com-
puter, or as a mixing network.

FILTERS

As the reader will realise, filters are devices which
enable one narrow band of frequencies to be selected
from all others (such as in high pass or low pass
networks), but the scope of this subject is so vast that
it will be possible to discuss it only very briefly in this
series.

DIFFERENTIATING CIRCUITS

These consist of a resistor and a capacitor as shown
inFig. 1.5. Also shown is the effect that the circuit may
have on a square-wave fed into it. The waveshape is
considerably altered. The *“decay” time of the modified
waveform can be calculated from the component
values chosen, one of the most valuable properties of
the circuit being that it contains an inherent time
constant. This time constant is one of the most
important and useful properties in electronics. It
may be used, for instance, as a wave shaper. It also
presents one of the limiting factors in amplifier frequ-
ency response.

DISCRIMINATING DIODE

It can be seen from the diagram for the differentiating
circuit that, if a square wave is fed in, the output wave-
form has a positive and a negative “spike”. In many
cases only one of these spikes will be required; by
wiring the diode as shown in Fig. 1.6, the negative spike
will be virtually eliminated, i.e. the diode enables the
circuit to discriminate between positive and negative
voltages. If required, the diode can be reversed and
the other spike rejected instead. This circuit is often
used in direct reading frequency meters. f
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Fig. 1.1. A ““block” diagram of a superhet receiver. Note: The i.f. amplifiers
are another form of r.f amplifier and the a.g.c. circuit is a variation of the
0sc. detector. ERRATUM. The arrow feeding the a.g.c. line should come out of the
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CLAMPING DIODE

If a rectangular waveform, which varies above and
below the zero voltage point, is fed into the circuit, as
shown in Fig. 1.7, the output will be of similar form and
amplitude (if component values are suitably chosen)
but will vary only in a positive direction. The diode
serves to “clamp” the output to the zero reference point.
The diode can be reversed if required, in which case the
output will vary only in a negative direction.

DIODE LIMITING AND CLIPPING

If a sine wave is fed into the circuit shown in Fig. 1.8a,
the diode will have the effect of clipping off all the
negative half cycles and passing only the positive ones,
This is, of course, the action of a conventional rectifier.
If the positions of the diode and resistor are trans-
posed, as in Fig. 1.8b, all the positive half cycles will be
rejected and the negative ones passed.

DIODE GATE

One of several types of gate, the AND gate, is shown in
Fig. 1.9. This type of gate may have several inputs, but
only one output; an output is available only when all
inputs are applied. Another gate circuit, known as the
OR gate, has several inputs and only one output, the
output being available whenever any input is applied.
Two other widely used gates are the NoT and the NOR
types.

AMPLIFIER

An amplifier may be put to many uses other than
a.f., r.f,, or power amplification.
large degree of negative feedback, for example, any
desired degree of gain can be accurately and reliably
obtained, making the amplifier suitable for use as a
mathematical multiplier. The block diagram of such
an amplifier is shown in Fig. 1.10.

IMPEDANCE CONVYERTER

It is often necessary to change the impedance in one
part of a circuit prior to reaching the next stage. For
example, it may be necessary to feed the output of an
oscillator to a low impedance attenuator, but direct
coupling would upset the working of the oscillator.
The use of an impedance converter between the two
stages will overcome this difficulty. The best known
device of this kind is the emitter follower circuit, an
example of which is shown in Fig. 1.11. This is the
transistorised version of the well known cathode
follower valve circuit. Both of these circuits have a
high input impedance and a low output impedance,
with a stage gain of almost unity.

PHASE SPLITTER

It is often required that two outputs, each out of
phase with the other by 180 degrees should be available
from a single input. In this case the device known as
the phase splitter is called for, an example of which is
shown in Fig. 1.12.

LONG-TAILED PAIR

This circuit may be arranged to give a number of
different functions. If required, it can be made to
operate as a phase splitter, fed from a single input.
Alternatively, it can be fed from two inputs, giving an
output which is proportional to the difference between
these two inputs (see Fig. 1.13). The circuit can thus be
used in an analogue computer to carry out subtraction
functions.
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IMPEDANCE AMPLIFIERS

One of the drawbacks of the transistor is that it has a
very low input impedance compared with the valve.
To overcome this, it has been necessary to develop
impedance amplifying circuits in recent years. Two of
these are illustrated in Fig. 1.14. Thatshownin Fig.1.14a
is known as the bootstrap amplifier. In many cases it is
found that, while the single transistor circuit shown
gives the required high input impedance, the overall
frequency response of the circuit is inadequate; com-
plex correcting networks have to be employed to
correct this fault, with the result that the complete
bootstrap amplifier may contain as many as four
transistors.

Fig. 1.14b illustrates the circuit known as the Darling-
ton pair or super-alpha pair. It is possible, with both
of the circuits. shown, to obtain input impedances of
several megohms with little difficulty.

SINE WAVE OSCILLATOR

Broadly speaking, these devices can be broken down
into two basic types: audio frequency and radio fre-
quency oscillators. Each of these types can be sub-
jected to further breakdown into a vast range of
sub-divisions. Some oscillatorscanbe tuned by a voltage
change instead of an actual component value change.

SAWTOOTH OSCILLATOR ;

Another type of oscillator is that which generates a
sawtooth waveform. This type is generally used to
supply the time base for cathode ray tube displays.
Some types give an output that can be controlled by an
externally applied potential, and can thus be used to
provide a time base for wobbulators.

“STAIR-CASE” GENERATORS

Yet another kind of generator is that which generates
a sawtooth waveform which rises in a series of distinct
steps rather than in a linear fashion. Such a device
may be used as a time base generator for a transistor
characteristics curve tracing oscilloscope, each step
representing a particular test voltage or current.

A variation of this circuit is the “diode pump”, ‘in
which the stair-case waveform is obtained from exter-
nally applied rectangular pulses. Such a device can
be arranged as a counting or frequency measuring
circuit.

BLOCKING OSCILLATOR

Another type of oscillator circuit is that known as the
blocking oscillator, an example of which is shown in
Fig. 1.15. This circuit can be arranged to performina
number of different ways. It can, for example, give a
regular series of bursts of oscillation, ot large magnitude .
pulses of very short duration, triggered from an
external source.

ASTABLE MULTIVIBRATOR

This is a two-state circuit, in which either the first
transistor is on and the second transistor off, or the
first transistor is off and the second on (see Fig. 1.16).
The circuit will be in first one state, then the other,
changing state of its own accord. The circuit is thus
said to be “free running”. If an output is taken from
one of the collectors, it will have a rectangular wave-
form. The period between one change of state and the
other is determined by the values of the coupling
capacitors and resistive networks.

: | &
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Fig. 1.19. A Schmitt trigger

BISTABLE MULTIVIBRATOR

This again is a two-state device, but in this case it is
not free running (see Fig. 1.17). The change from one
state to the other must be activated by an externally
applied pulse or signal. Two input pulses are necessary
in order to cause a complete cycle of changes of state,
resulting in only a single output pulse. The circuit
thus divides by two, and is known as a binary divider.

MONOSTABLE MULTIVIBRATOR

This third member of the multivibrator family is a
combination of the other two (see Fig. 1.18). Ithasone
stable and one semi-stable state. To cause a change
from one state to the other, an external pulse must be
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Fig. 1.18. A monostable multivibrator

applied, as in the case of the bistable multivibrator,
but after a predetermined time the circuit will again
revert to its first state, as in the case of the astable
multivibrator.

SCHMITT TRIGGER

This is yet another two-state device, but in this case
the state depends on the input voltage level. In its
normal state, TR1 will be off and TR2 on (see Fig. 1.19).
If the voltage is now applied to the input and slowly
raised in amplitude, a point will be reached where
TR1 will suddenly switch on and TR2 switch off. This
condition will be maintained as long as the input
voltage is not reduced below the “trigger” level. If
the voltage is so reduced, the circuit will switch sharply
back to its former condition. One of the many uses
of this circuit is that of producing a square wave from a
sine wave input.

OTHER CIRCUITS

As well as the basic building blocks that have been
briefly mentioned in this article so far, many other
types also exist. In the field of mathematically
operating circuits, for example, alternative circuits can
be used for addition, subtraction, multiplication,
division, differentiation and integration, as well as
circuits which follow square or square-root laws.

This concludes our initial survey of the subject of
building blocks. Detailed treatment of the various types
of circuit mentioned will be given during the course of
this series.




CRYSTAL BALL

THE early months of the year seem
to be particularly propitious for
the crystal gazers. From among a
flood of predictions concerning the
social and scientific changes that are
likely to descend on us (with bene-
ficial results, of course!) in the not
too distant future—I note just two
or three.

Data transmission by teleprinter
network is a field where one can ex-
pect continuing growth. In the United
States computer grid systems are
already in operation. At the present
time it is possible to make connection
with a computer at Massachusetts
Institute of Technology from any-
where in the United States. Such is
the potential development of these
computer networks that the American
Telephone and Telegraph Company
estimates that by 1970 more revenue
will be received from the trans-
mission of computer data than from
ordinary telephone conversations.

HUMANS FIRST !

DDI detect a hidden danger here?
Will this suggestion of lucrative
business tempt our own G.P.O. to
concentrate heavily in this direction to
the detriment of the ordinary (would-
be) subscriber ?

Those long suffering members of
the public who are still trying to
speak to their fellow-men cannot be
expected to enthuse over the news
that machine can talk to machine
from one end of the country to the
other. We humans must exert our
rights you know!

The year: the same. The scene:
the United States as before.

After all the dire warnings of un-
employment resulting from the wide-
spread use of computers and auto-
matic processes, it is comforting (to
some of us at any rate) to read that
in the very birthplace of automation
itself, it is now forecast that 30,000
additional journalists will be required
by 1970.

News—the unpredictable. goings-
on in the world brought about chiefly
by erratic unprogrammed humans—
will still need human gatherers and
recorders.

RUSH HOUR

FOR a final peep into the future let
us come back home, where we find
London Transport looking even
further ahead. According to an
official of this body, by the year 2,000
we can expect an almost completely
automatic Underground. Just one
man per train and one man per station.
Trains and passengers alike will be
controlled by magnetic fields, the
first by magnetic pick-up coils, the
second by means of metallic coated
tickets which will permit entry or exit
via automatic gates.

It will be just my luck to lose my
ticket and then discover that the
solitary custodian of the station has
gone off for his tea.

Perhaps a slight disappointment
for Londoners: the Wellsian scene
with moving pavements and high
speed monorail systems is not to be
expected by the end of the present
century. Don’t know about you, but
I can’t afford to wait much longer
than that!

ALL CHANGE

F a decision is taken shortly to
change our currency over to a
decimal system, much will have been
due to the recommendations of the
electronics industry.
As we all know the question of a
decimal system has been under care-
ful investigation for the past few
years. All the signs are that despite

some stubborn resistance to any such .

radical change by some individuals
and a few organisations, the majority
of informed opinion in the country
strongly favours the adoption of some
form of decimal currency.

Just recently the Economic
Development Committee for the
electronics industry added its voice
to those in favour. The sale of
computers overseas is often handi-
capped at present due to the need to
produce two different models—one
for the home currency in pounds,
shillings and pence; the other for
the decimal system which is almost
universally in use.

If any further weight of opinion
was needed to swing the balance
decisively one way or the other—
then it is my guess that the vital
computer industry has provided it.

ELECTRA’S THE NAME

WE find nowadays various coms=
mercial and non-commercial
organisations changing their names
or modifying them to include some
reference to electronics.

The Electrical Trades Union is one
of the latest organisations to decide
that a more with-it title is desirable.
True they have delved back into
Greek mythology and adopted the
name of a Trojan War leader’s
daughter—Electra. But still very
apt, I think, for this is obtained from
the abbreviated form of the proposed
full title—which is Electrical, Elec-
tronics and Communication Trades
Association.

By the way, it comes to mind that
a lady of the same name is oft seen in
the Thames estuary waters. The lady
in this case is a launch owned by the
Marconi Company and used as a
practical showroom for marine radio
and radar equipment.

A final thought. Electra slaving
over a hot open stove all those
hundreds of years ago could not,
despite her name, have had any pre-
monition of the labour-saving kitchen
of today. But we must be careful.

The housewife of 1980 will probably
recall, as she pops a programme with
complete menu for the evening meal
into her electronic cooker prior to
setting off on a day’s jaunt, just how
tied down her mother was way back
in the 50’s and 60’s.

Frankly, mother, he doesn’t think
much of today’s programme
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LTHOUGH over five hundred solutions were sent in
during the week following publication of our Feb-
ruary issue, no one provided an exact duplicate of our
original circuit as shown in Fig. 2 of last month’s
article ““Magic Boxes’’.

Many and varied were the circuits devised by our
ingenious readers. Most of these would undoubtedly
provide the required function, i.e. control of two lamps
over a single pair of wires, but in many cases the
circuits suggested were unduly complex, and indeed
likely to provide exceedingly uneconomical if one had
to buy all the components called for!

Three readers submitted circuits that were correct
in principle and would perform entirely satisfactorily,
but each of these differed in some minor detail from
the original design explained below.

THE WINNER

Mr. C. W. Jorry, HorNCHURCH, connected the
Zener diode DI across LP1 (green) instead of across
LP2, and gave the rating of one lamp as 6-5V 0-02A
instead of 6V 0-06A. His supply voltages were correct
and, furthermore, by using only three taps on the
battery, appears to have improved somewhat on the
original design.

R. J. WArRD, WARWICK, placed the Zener across the
right lamp but with reversed polarity. A 9V supply
was included but tapped at +7-5, +6, 0, and —1-5V.
The polarity of the supply was in accord with Zener
connection.

K. WiLsoN, OLDHAM, also connected the Zener
across LP2 but in reverse. His lamps were rated at
6V 0-04A and 6V 0-3A, and the supply provided was
+6V, —6V, and +12V.

Although these three were very close contenders for
the prize, it was easy to declare C. W. Jolly the winner,
since apart from being the first of this trio to arrive
at our office, his answer does more closely match the
published circuit than the other two. A consolation
prize of one guinea has been awarded to each of these
two runners-up.

AN ABUNDANCE OF DIODES

Very hot on the trail were the thirty-odd readers who
realised the secret lay in the use of a Zener diode.
But alas, they were not content with only one, and
various combinations of Zeners and ordinary diodes
appeared.

Quite a few who had not seen the light concerning
Zener breakdown put their trust and hope in the




common or garden diode—a single specimen, or any
number up to five.

Most of the above mentioned arrangements would
appear to work, but all certainly required more com-
ponents than the original design.

BY BATTERY ALONE

In the highly commended class come economically
minded readers who eliminated diodes entirely. With
three identical batteries, two lamps, and a three-way
switch they almost got there: but not quite, for with
this arrangement (see Fig. 1) no “off”” position can be
provided and therefore the lamp box is not completely
under the control of the switch box. Furthermore,
in the “Green and Red” position, the lamps glow with
but half their normal brightness.

GREEN & RED

o ot o e s sy i

Fig. I. This arrangement relies on all battery voltages
being identical. Unfortunately this circuit will not permit
both lamps to be extinguished at the same time

Perhaps a note should be added here to explain that
while no “off”” position was indicated in the published
circuit, it is nevertheless quite practical to incorporate
one if one substitutes a four-way switch for S1. In
fact this has been carried out on the original model in
our possession—see photographs.

A.C. HELPS OF COURSE

Now to refer to the largest category of answers
received. At least 180 readers stipulated an a.c. supply.
This, they suggested, was to be fed in from some external
source—despite the fact that no additional leads or
connections were indicated in our photograph of the
“Magic Boxes””. Of course, once a.c. is permitted,
the remainder is easy!

Most of this group voted for a pair of diodes in each
box, connected up as shown in Fig. 2, although some-
times the diodes would be in parallel with the lamps.
The individualistic approach was also apparent: some
used a battery for single lamp operation and a.c. for
dual operation, while some used C and L filters in
place of some of the diodes, and so on.

Fig. 2. No real problem if a.c. is allowed, as this typical
circuit makes clear. Many variations of this idea are, of
course, possible

An alternating or pulsating supply was very much in
favour by another large group, of about 100—but
these were independent characters who devised the
means for generating the desired waveform inside the
box. Much enterprise was shown here naturally.
We had phase shift oscillators, valve and transistor
multivibrators, electro-mechanical vibrators, binary
counters, variable frequency oscillators—anyhow you
name it, we have it!

Quite a few alert readers “appropriated”™ the tran-
sistor inverter circuit described in the previous page
to that carrying the announcement of the ““Magic
Boxes™. And some admitted it too!

[We will have to be more careful with our page
arrangement in future—Editor.]

RELAYS IN STRENGTH

The second largest group was composed of the
relay devotees. Yes, we know you can do almost
everything with relays, but what about the cost?—and
don’t forget the boxes are supposed to be quite port-
able. Perhaps you will forgive us if we were a trifle dis-
appointed at this un-electronic approach!

Our spirits were restored however by the small band
who suggested bona fide electronic means to achieve
ourend. These included transistors operated as on/off
switches, and the humble neon also employed as an
on/off device.

MISCELLANY

You think we have about now exhausted all the ideas
brought forward? Not in the least. However, it is
possible to mention just one or two of the more unusual
suggestions.

The problem imposed by the limitation to a pair of
wires was tackled with some resolution it must be
conceded. A third “wire’® was conjured up by a few
readers who made both boxes of metal. Unfortunately
they completely overlooked the practical attribution
of the “Magic Boxes as a means of remote control.

Rather more subtle was the introduction of a
screened lead as one connection; this involved a
modification to the crocodile clip and an additional
stud on Box B. Sorry, but that’s cheating.

Oh yes, we did also get a pair of double-cored leads.

A Wheatstone bridge arrangement was suggested
and looked feasible.

The adoption of a moving coil meter, so that its needle
would act as a switch wiper arm making contact with
various points according to the amount of current
fed down the lines, appeared more than once.

Electro-mechanical engineering was well represented,
quite a few ideas coming from model control enthusiasts
we suspect. One of the more intriguing ideas in this
department was a motor driven drum with metal
segments which would produce three different kinds of
signal according to speed and direction of rotation.

THANK YOU ALL!

The circuits submitted often showed considerable
attention to detail both technically and from a drafting
point of view, with circuit values carefully worked out.
Many circuits were accompanied by clear explanations
of how the particular arrangement functioned.

Thanking all who participated in this little electronic
exercise, we would emphasise that although the vast
numbers involved make it impossible to acknowledge
each entry individually, each idea submitted received
careful scrutiny.
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HIRONORANIY

HIGHLIGHTS FROM THE CONTEMPORARY SCENE

TACHUS SQUARE in Munich, believed

to be the busiest traffic centre in
Europe, is undergoing extensive
rebuilding which will incorporate an
electronic automatic traffic control
system developed by Elliott Auto-
mation in conjunction with Signalban
Huber K.G. of Germany. The heart
of the system is an Elliott ARCH com-
puter which will control the traffic
flow by using up to the minute infor-
mation provided by traffic conditions
prevailing at the time.

When the rebuilding operations are
complete, traffic will flow at four
levels; two of these will be used by the
underground railway, one for pedes-
trians and the fourth for motor traffic
and public transport. It is planned
to integrate the control of tramways
with motor traffic by storing and using
an abbreviated version of the tram-
way timetable in the computer. The
system will cover the control of four
neighbouring traffic centres and will
optimise the traffic flow at them by
comparing a series of fixed programmes
with varying traffic densities.




Solid State Cooking

HAT 1S believed to be the world’s

first solid state cooker was exhibited
by the Appliance Controls Branch of
Smiths Clock and Watch Division at the
Electrical Development Association Exhi-
bition at Harrogate in February. The
cooker controls are replaceable modules
for one hotplate, three non-linear regu-
lated hotplates, linear regulated grill, and
meat probe. An oven thermostat and
programming clock are also fitted.

All meals are said to cook perfectly
and the oven is switched off automatically
at the end of the cooking period. The
control modules are powered from a
12 volt supply.

Northern Lights

WINDOWLESS channel electron multiplier will be used

for the first time in experiments to map the electron
density during an aurora—the event better known as the
“Northern Lights”. This new device, developed by
Mullard, has been launched into space for the first experi-
ment from Northern Norway. The multiplier is essenti-
ally an open ended glass tube with a high resistance coating
on its inner surface.

When a voltage is applied between the ends of the tube
the coating acts as a continuous dynode. Electrons are
bounced off the coating at several random points. Secon-
dary electrons are emitted from the resistive layer and
drawn down the tube, each producing more secondary
electrons when it strikes the tube wall. The cumulative
effect is a cascade of electrons at the high potential end.
With 5,000 volts between the ends of the tube and power
consumption of only 0-2 milliwatt, the gain is of the order
of a hundred million.

The device is much simpler and smaller than a con-
ventional electron multiplier, which has separate dynodes
each needing a different voltage supply. It is expected
that the multiplier will be also used in mass spectrometry
and ultra violet spectroscopy.

; v

Number Please ! -~

IT LoOKS as if the telephone dial is on the
way out at last. It seems to be a logical
step in this push-button age to introduce
push-button telephones. In fact, plans
are under way in America to convert to a
radically new system of subscriber calling
although the order of letters and digits
remain much the same as before.
. It is expected that the new system will be
operative throughout the U.S.A. (about
841 million subscribers) within 10 years.
Tests have shown that it is more than
twice as fast to “press out™ a call than to
dial. Furthermore it is claimed that this
new method is easier and more accurate.




- BEGINNERS start here... e

An Instructional Series for the Newcomer to Electronics

WE are all well aware of the desirability of getting
a quart into a pint pot. It is now our purpose
to’explain how this has been achieved with capacitors.

Using any of the constructional methods described
last month, we find that the component becomes very
large and bulky as the value of capacitance increases.
For values of say 1xF and upwards, the physical
size of a “paper” capacitor is often much too great
for normal applications. This question of size is most
important nowadays with the continuing trend towards
miniaturisation in electronic devices.

Together with this demand for smaller and more
compact circuit assemblies comes the demand for very
large capacitance values (several hundreds of micro-
farads) due mainly to the special requirements of
circuits based on transistors.

The electrolytic capacitor is no newcomer to the
scene but modern production techniques have advanced
so tremendously that there is now little problem in
getting a quart into a thimble—speaking figuratively
of course! Let us now look more closely at this
component.

ELECTROLYTIC CAPACITORS

Very high values of capacitance are achieved within
modest volumes by replacing the normal solid di-
electric with an insulating film formed by electro-
chemical action.

In the usual form of “dry” electrolytic capacitor
construction, two electrodes of aluminium foil are
separated by a paper foil which is impregnated with a
chemical solution or paste. See Fig. 6.1.
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ELECTROLYTIC
CAPACITORS

Here is a representative group of
electrolytics. =~ The two large
components are dual units and
each incorporates two separate
32uF 350V working capacitors
within the one metal can. The
common negative connection is
the centre tag.

The smaller components with
lead-out wires have the following
values and voltage ratings
(reading left to right): [00uF,
15V, 50uF 25V, I5.F 12V, and
60uF 10V.

A pair of plastic encased
miniature capacitors specially
designed for close packing on
printed wiring boards are also
shown. These have two pins
emerging at one end. The larger
one is 300uF 10V, the other 25.F
25V.

When a d.c. potential is applied to the aluminium
foil electrodes, a thin insulating film is formed on the
surface of the electrode connected to the positive side
of the supply. The large capacitance values realised are
due to the extreme thinness of this film which acts as
the dielectric between the two aluminium foils. This
film has a high strength and can withstand voltages
of up to about 600V.

The paper which carries the paste is fully conductive
and therefore does not increase the effective thickness
of the dielectric film in any way.

It should be noted that the so-called “dry” electro-
lytic is not in fact completely dry; this term is used to
distinguish it from the earlier type of wet electrolytic
which used a free liquid electrolyte.

Solid electrolyte aluminium foil capacitors—which
are truly “dry” have been developed recently. These
have a semiconductor material in place of the usual
electrolyte.

ETCHED FOIL

By embossing or etching treatment, the effective
surface area of the metal foils can be effectively in-
creased and thus an even greater capacitance obtained
for a given bulk. Such capacitors are known as
etched foil type to distinguish them from the normal
plain foil electrolytics. 4

The layers of aluminium foil and impregnated paper
are wound into a roll and this is then sealed in a metal
or cardboard case or encapsulated in a resin or plastic
moulding. During the sealing process precautions
are taken to prevent evaporation of the moist paste or
solution. These capacitors are not completely her-
metically sealed, however, as a certain amount of
gas is formed inside during normal operation.




The polarity of the lead-out wires or soldering tags
is clearly marked on the body of the electrolytic
capacitor, and must be carefully observed in use.
Reversal of these polarities will cause a breakdown
of the dielectric and the capacitor will be, in all prob-
ability, ruined.

To the left of the photograph appears the circuit
symbol for an electrolytic capacitor. It will be seen
that the positive and negative plates are clearly
distinguished.

The maintenance of the dielectric film is dependent
upon the application of a d.c. polarising potential,
and a small leakage current is a normal characteristic
of this type of capacitor. After a long period of non-
use, the film disintegrates; subsequent application of a
suitable polarising voltage will cause a heavy current
to flow initially, but as the dielectric film is restored,
this current will fall to its normal leakage value.

The rated working voltage marked on an electro-
lytic capacitor is somewhat lower than the voltage
applied during manufacture in order to “form’ the
dielectric. Certain types, designed to withstand for a
short period voltages in excess of the normal rating,
have in addition a surge voltage rating which is approxi-
mately the same as the forming voltage. Surge-proof
capacitors of this kind are used as “reservoir”
capacitors in rectifier filter circuits.

NOT FOR A.C. ALONE

The electrolytic capacitor is not suitable for circuits
where only a.c. is present, but it is widely employed
in circuits where an a.c. component is superimposed
.on a steady d.c. potential; for example, in filtering
the pulsating output from power rectifiers and in de-
coupling cathode bias resistors in respect of low
frequency signal voltages. As the frequency of the
applied a.c. is increased, diclectric losses in the film
increase and the power factor becomes very large
(about 15 per cent). Consequently this restricts the
use of electrolytics to low frequency applications,
since at r.f. they present comsiderable impedance.
This will be discussed more fully when we deal with
a.c. theory.

ALUMINIUM FOIL PAPER FOIL—
(CONNECTED TO IMPREGNATED WITH
LEFT HAND TAG) ELECTROLYTE

ALUMINIUM FOIL
(CONNECTED TO
RIGHT HAND TAG)

RUBBER—PLASTIC DISC

Fig. 6.1. The general form of construction of an electrolytic
capacitor. The assembly is housed in either a metal or
plastics case. Note that the dielectric—which consists of
a thin insulating film deposited on one aluminium foil—is
not actually shown in this diagram. This fllm is deposited
by electro-chemical action during manufacture, and this
particular process is referred to as ““forming”. It is
essential to connect electrolytic cagacftors according to
the polarity indicated on the case. Sometimes the positive
(+) tag or lead will be identifled with a red mark and the
negative (—) with black

The method of construction does not lend itself to
fine control of capacitor values, and tolerances of
—20 per cent and +50 per cent are quite usual, while
tolerances of up to 100 per cent are not uncommon
among certain types.

WIDE RANGE OF VALUES

There is an extensive choice of capacitance values and
working voltages in the electrolytic type capacitors
currently available. The physical size of the com-
ponent is naturally determined by the magnitude of
these two factors.

Values ranging from about 0-1xF to 1,0004F for
operation at 50 volts or lower are available in either
a sub-miniature or normal size class. High working
voltages, such as 150, 350, 450 and 600 are provided
in the normal size class of components, where the
upper capacity limit is generally about 32xF; although
even here smaller components are becoming more
usual due to the etched foil technique. .

Standard values are multiples of 8#F and combined
units comprising two or three separate capacitor
sections are made. In such double or treble units, a
common negative connection is usually provided.

Some metal enclosed electrolytics have their outer
casing connected internally to the negative electrode,
while other types have their case isolated from the
internal electrodes. Indication of the method adopted
is printed on the side of the component, and should
be noted before use.

Plastic sleeves are sometimes fitted to the smaller
tubular types to allow the metal case to be insulated
from chassis or from adjacent components. This is
obviously not necessary in the case of plastic encap-
sulated types; these are very useful for close packing,
for example on small printed wiring boards.

NON-POLARISED ELECTROLYTICS

Non-polarised reversible versions of the foil type of
electrolytic are also manufactured. Such capacitors
consist of, in effect, two separate capacitors connected
in series, back to back. The resultant capacitance
is normally half that of the polarised type for a given
working voltage. f

Electrolytic capacitors (especially those of the
aluminium foil type) are more liable to be influenced
by external conditions than solid dielectric capacitors,
and their efficient and reliable operation is dependent
upon the strict observation of a number of points.

1. Ensure that the polarity is correct before con-
necting up.

2, Do not exceed the maximum rated working
voltage. Likewise, do not operate under conditions
where the applied d.c. will be considerably less than
the nominal working voltage. Either extreme con-
gition could bring about a deterioration of the dielectric

Im.

3. Never connect to a pure a.c. supply.

4. Keep away from sources of heat, such as power
rectifiers and large output valves.

We have now dealt with the physical nature of
capacitors, and have indicated how they react to
direct current (d.c.). Further discussion of the
capacitor will arise when we reach the subject of
alternating current (a.c.).
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Which Bands for What ?

Having equipped himself with a
receiver and an aerial in accordance
with the suggestions offered on' this
page last time (February) the prac-
tical electronician* will be in a
position to take a serious interest
in what goes on the short waves.

Before all else, however, he would
be well advised to re-read the terms
of his receiving licence. He may
get a surprise or two at being
reminded that he is prohibited
from listening to anything outside
amateur and broadcast transmissions.

Nobody can stop him from hearing
what he shouldn’t: he cannot
pretend that the forbidden stations
are not there as his tuning scale
passes across them, for the process
of hearing is an involuntary and
virtually automatic one. Per contra,
the process of listening is a conscious
and deliberate one and needs to be
exercised circumspectly and within
the terms of the domestic licence.

To readers who know what “73”
means the fascination of short-
wave listening will lie in the six
h.f amateur communication bands
rather than in the frequency areas
allotted to broadcasting—though this
is not in any way to decry the latter:
they have been known to turn up
some exotic growths to the enthusiasts
prepared to dig between the rows of
heavy kilowattage.

Broad Guide to Propagation

Every explorer of the high fre-
uency allocations soon discovers
that each of the six bands possesses
distinctive characteristics capable of
being tabulated broadly as follows:
1:8Mc/s, local by day, up to 500
miles by night;
3-5Mc/s, 500 miles day, 1,000
miles night;
7 Mc/s, 1,000 miles day, 3,000
miles night;

#And why not? Technicians, electricians, dieti-
cians, and morticians! Electronicians are in
good company!
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14 Mc/s, 2,000 miles day, 8,000
miles night;

21Mc/s, world wide at certain
times of year;

28Mc/s, 50 miles ground wave at
sunspot 11-year minima, world
wide at sunspot 1l-year

maxima.

Please note the operative word
“broadly’’: the bands varyin their com-
munication capability according to
the time of year as well as by day
and night. Moreover, an individual
station’s “breakthrough™ capability
must be taken into account as well:
one well sited and well equipped
(not necessarily with high power)

ill make himself heard in circum-
stances that vary markedly from the
above “broad guide to propagation’.

(uestion of the QSL

Many—not all—transmitting ama-
teurs exchange QSLs to verify that
they have been in radio contact
with one another. “The QSL is the
final courtesy of a QSO”, as some
of them put it.

Millions of QSL
cards shuttle about
the world during the
course of a year,

Official Station of the Radio Section of Murphy Radio Sports Club

operation while presenting the opera-
tor with the minimum amount of
writing to do.

. The main callsign is GSLM. Sub-
sidiary callsigns are added for “Stroke
P” (portable) operation, *“Stroke A"
at an alternative address, and “‘Stroke
M for mobile.

Being a club station G8LM will
have an official list of GPO-approved
operators, one of whom signs the
card and adds his own callsign, at
the same time wishing the recipient
the universally-known *‘73" or “Best
Wishes™.

Suitably modified, a listener report
card could follow the style of this
one—except that the callsign in large
letters would be replaced by the
person’s BRS (British Receiving
Station) or BSWL number, these
being allocated by the Radio Society
of Great Britain and the British
Short Wave League respectively.

Coloured QSL cards are not
inexpensive. So get plenty printed
while your printer has the job in
type—and send them out sparingly
only to operators whom you are
pretty sure from the sound of their

some of them mailed
direct where a
verification card is
needed from a rare
country or station,
but most of them
passing through the
QSL Bureaux which
the national societies
maintain.

The phrase “QSL"
is one of many which
the amateur trans-
mitting movement
adapted for its own
use. (Originally it
meant “Pleasesend a
receipt™.)

It was a North West London
amateur, G2UV, who invented the
idea of the QSL card more than 40
years ago at a time when to work
anybody at all over the air was an
event, and some form of written
confirmation that the event had
happened was not at all a bad thing
to have.

And so the QSL Card was born,
a colourful adornment to many a
“ham shack”—and a curse to those
who do not collect them! For it
must be admitted that the active
amateur with a prominent signal on
the band (any band!) will be deluged
with useless reports from listeners
whose sole desire is to secure his
card rather than to offer a worthwhile
comment on his signal.

It is to the weaker stations, those
hard to winkle out, those likely to
be surprised that their signals reached
your aerial at all, that listener reports
may be most profitably sent.

Qur illustration shows a QSL card
designed to cover all modes of

PSE QSL
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signals will be glad to get them.

What to do when the other men’s
cards start coming back to you? Use
them as wallpaper? Thousands of
amateurs do—but how dustladen,
faded and generally secondhand they
look after a few years on display!

A sensible scheme is to pin up one
from each country heard or worked,
and to file the rest.

N\




'OR OUR next project we have chosen a two-stage audio
Fampliﬁer, a device which has a multiplicity of appli-
cations, as we shall see. The circuit of the amplifier is
given in Fig. 1. Both transistors are arranged in the
common emitter mode. That is, the emitter is common
to both the input and output signals.

The input signal is applied to the base of TRI, and
it appears in an amplified form at the collector. From
here the signal is coupled through C2 to the base of
TR2. The signal current in the collector circuit of
this transistor is fed through an earpiece or pair of
headphones.

Some sort of input level control is necessary to avoid
overloading the transistors with powerful input signals,
This is arranged by using the potentiometer VRI,
which takes the form of a vertically mounted “printed
board” type skeleton preset.

CIRCUIT ACTION

To avoid disturbing TR1 biasing conditions, the
signal is taken from the potentiometer to the base
through the coupling capacitor C1. Base current for
TR1is set by R1, and a small degree of d.c. stabilisation
is provided by the action of the collector load R2.
This is because R1 is returned to the collector instead
of direct to the negative supply line, If there is a
tendency for the collector current to rise due to thermal
effects, the voltage across the load R2 would also rise.

AND R.F. PROBE

This would cause a drop in the voltage at the collector
and a corresponding fall in current through the base
resistor R1. Thus, the fall in base current would tend to
pull back the rise in collector current.

In the circuit under discussion, however, there is no
possibility of the transistor being damaged due to a
rise in collector current, since the current is safely
limited by the relatwely high value collector load.
The maximum current that could possibly flow is only
about 1mA on a 45 volt supply. - Nevertheless, this
simple form of stabilisation is worth noting.

An increase in leakage current, due for instance to the
transistor being subjected to ]:ugh temperature in a cir-
cuit where the collector current is limited, results in a
progressive drop in gain until eventually the transistor
saturates or “bottoms™ and the gain drops to zero.

The base current in TR2 is set by R3. For best
results the value of R3 should be adjusted for a collector
current of about 3mA. The value chosen was found to
satisfy this condition in the prototype.

0-45V
A2
EAR
47 (L |piece
ki
SCREENED
LEAD A
220
TRI |
kn ’ c2 n’
oc70 6pF ‘ ocn
O+

Fig. 1. Circuit diagram of the amplifier
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SIGNAL TRACING

The amplifier is not difficult to construct and it
operates well from a 4-5 volt battery. The earpiece
should be medium or high impedance. For signal
tracing, the input of the amplifier is connected across the
various signal circuits of the equipment under test.
For example, if the exercise is to locate a defect in a
record player amplifier, the input would first be applied
across the pick-up circuit with the gain turned up.
The pick-up signal should be heard at good quality if
this item of the player is working correctly.

The test amplifier input would then be connected to
the grid of the first stage, to the grid of the second stage
and so on forward towards the loudspeaker. If the
signal can be heard at the grid of, say, the first stage,
but not at the grid of the second stage, then the fault
would lie somewhere in the first stage or in the coupling
between the first stage to the second stage. Further
component to component tests of this nature would
soon reveal the actual location of the fault.

Distortion could be checked in a similar manner, of
course, for the test amplifier would show exactly at
what point in the circuit the distortion takes place.
Normal servicing techniques would then be used to
locate the faulty component.

The amplifier is sufficiently sensitive to check the
output of pick ups, tape heads and microphones direct.
However, as it stands it 'is suitable only for audio
signal tracing.

COMPONENTS . . .

AUDIO AMPLIFIER

Resistors
RI  220kQ :
R2 4-7kQ All § watt 109 carbon
R3 47kQ
Potentiometer
VRI 100kQ skeleton type preset (Radiospares)

Capacitors
Cl 6uF 6V (T.C.C.type CE2)
C2 6uF 6V (T.C.C.type CE2)

Transistors ;
TRI OC70 or OC7| (Mullard)
TR2 OC7I (Mullard)

Miscellaneous
Sample Veroboard, p.v.c. insulated wire, 45 volt
battery, earpiece medium impedance

R. F. PROBE
Capacitor
C3 1,000pF 250V tubular ceramic
Diode
DI OA81 (Mullard)

Miscellaneous ‘
Ball-point pen (see text), screened wire, p.v.C.
insulated wire, crocodile clip
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CONSTRUCTION

Fig. 2 shows the Veroboard layout to suit the circuit
in Fig. 1. This shows the copper strip side of the board.

Fig. 3 shows the components and link wire in position
on the top of the board. In spite of the relatively
large number of components used in this project, there
should be no difficulty in accommodating them all on
the small piece of Veroboard.

The potentiometer is mounted by its two outside
tags, as in the sixth project. -The centre tag (that
connected to the slider) needs to be bent carefully
underneath the component and extended to the
appropriate hole by a length of p.v.c. insulated copper
wire.

The resistors can be 4- or 3-watt insulated carbon
type, as before, while the electrolytic capacitors are
sub-miniature versions. Wire ended resistors and small
capacitors can be easily arranged to span the required
distances by bending the wires to meet the holes used.
This permits a degree of flexibility in the choice of
component.

R.F. PROBE

For the tracing of modulated r.f. signals, a detector
or demodulator must be used in front of the amplifier.
This is not a complicated device, and consists only of a
couple of components, as shown in Fig. 4. Here the
test r.f. signal is applied across a shunt rectifier via the
capacitor C3, and when the circuit is connected to the -
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Fig. 4. Circuit of r.f. probe

amplifier the input potentiometer (VR1) serves as the
detector load, across which the audio signal is
developed.

The ideal arrangement is for the detector circuit
to be housed in an insulated plastics case which can
form the basis of a test probe. Such a housing is
shown in Fig. 5. This is the plastics case of an inexpen-
sive ball-point pen which can be obtained from a
number of stationers. The type of pen in question has
a metal ferrule between its two screw-in sections.

The plastics ink cartridge and ball-point assembly is
removed. Most of the plastics ink cartridge is eut off
and discarded, while the remaining metal ball-point tip
and a short piece of the tube are thoroughly cleaned.
The ball-point end, in fact, forms the connector of the
probe, as shown.

The capacitor and diode are connected in series and
- the free wire end of the capacitor is soldered to the
metal ball—pomt assembly. Care has to be taken over
this exercise to avoid damaging the remammg short
length of plastics tube.

Next, the free wire end of the diode and the junction
of the capacitor and diode are connected to two thin
insulated lengths of connecting wire. The retractor
button at the pocket end of the pen housing is removed
and a three-foot length of thin, screened lead is threaded
through the hole at the end of the barrel. The braid
is stripped back and soldered to the wire connected to
the free wire end of the diode. A second, very thin
wire is also soldered to this screen, |

The inner conductor of the screened lead is then
soldered to the wire which is connected to the junction
of the capacitor and diode. The capacitor, diode and
ball-point assembly are then slid into the housing and
the thin wire connected to the braid is then arranged to
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Fig. 5. Cut away section of the probe. Note the connection
of the llm:m' to the clip and the diode; centre core to Cl
and D

pass through a small hole in the pen top and soldered
to the clip. This provides the “‘earth™ connection.
The probe is completed by soldering an earth wire
terminated by a crocodile-clip to the outside of the
metal clip. The far end of the screened lead is, of
course, connected to the input of the amplifier, in such a
way that the braid connects to the battery positive line.

TRACING MODULATED R.F.

The amplifier and probe combination is now very
useful indeed, for it allows the tracing of r.f. signals in
radio receivers. All that is necessary is to connect the
“‘earth” lead to the “‘earth” or chassis of the equipment
under test and then to pick up the r.f, signal with the tip
of the probe at any convenient point in the circuit.

A reasonably powerful station can, in fact, be picked
up at the control grid of the frequency changer valve
in a radio set, for instance, and the signal can be fol-
lowed through the equipment, at i.f., right up to the
mput of the detector stage. Thus, any discontinuity
in the circuit will be immediately revealed.

Care should be taken when using any test equipment
with a.c./d.c. type receivers where the receiver metal
chassis or earth circuit may be connected to the “live’™
side of the mains supply. When testing equipment
of this nature, it should always be seen that the neutral
side of the mains is on the “‘earth” or chassis circuit.
The test equipment should also be isolated by capacitors
—one in each lead—not exceeding 0-005xF. Pre-
ferably, the equipment under test should be isolated
from the mains by a transformer.

For reasons of safety it is NOT recommended that this
r.f. probe should be used on a.c./d.c. type equipment.

PRACTICAL ELECTRONICS BINDERS

EASI-BINDERS specially designed to hold 12
issues of PRACTICAL ELECTRONICS are now available.
These binders are finished in maroon waterproof
and greaseproof cloth and are embossed with gold
lettering on the spine.
Order your binder from:
Binding Department,
George Newnes Ltd.,
Tower House,
Southampton Street,
London, W.C.2.
The price, per binder, is |3s. éd., inclusive of
postage.

PRACTICAL WIRELESS

THIS MONTH

F. M. TUNER

High quality design using a pulse counter dis-
criminator
THE IONOPHONE

Describing a new loudspeaker technique
SINGLE SIDEBAND

Using a product detector
PLUS FREE 24-page Pocket Guide

Packed with information including comprehensive
wavelength/frequency conversion tables, decibel cal-
culations, wire gauges, transformer matching.

April issue on sale NOW. Price 2s.
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~ Multivibrator

NOTHER interesting exercise in transistors is in the

building of a multivibrator unit. A very useful

device of this kind can be easily built upon the sample
Veroboard, as this article reveals.

The complete circuit is given in Fig. 1. From this
it will be seen that two readily obtainable and inex-
pensive Mullard transistors are employed. The
collector of TR1 is capacitively coupled to the base
of TR2, while the collector of TR2 is back-coupled
capacitively to the base of TR1. This represents the
basic circuit of any multivibrator, except that where
valves are employed the control grid and anode are
wired to take the place of the base and collector of
transistors.

It is interesting to note that the first valve multi-
vibrator was evolved as early as 1918.

CIRCUIT ACTION

The cross-coupling of the multivibrator circuit
produces what, in effect, is an oscillator, due to positive
feedback., Oscillation is sustained due to the loop
gain of the circuit being greater than unity.

Actually, the circuit functions by one transistor
being switched on while the other is switched off.
The switching on and off alternates between the two
transistors at a rate determined by the time-constant
of the circuit.

When power is applied to the circuit from the bat-
tery, a slight unbalance in the components and random
current disturbances in the circuit push one transistor
towards current cut-off and the other towards full
conduction. This particular state is regenerative due
to the cross-coupling. One transistor is switched
fully on while the other is switched off, alternating
very rapidly with the reverse condition.

Let us suppose that TR1 is “on” and TR2 is “off”.
This makes the collector end of C2 less negative than
the base end. C2 thus charges and, at the same
time, the base of TR2 goes negative bringing it into
conduction from its “‘off” state. Again, the effect is
regenerative, so that TR2 is switched fully on and
TRI1 is switched off.

This time C1 charges, making the base of TR1 go
negative, thereby causing the cycle to repeat, but this
time in relation to the other transistor. The circuit
is in that way caused to. oscillate in terms of switching
from one transistor to the other.

The speed of the switching or the repetition fre-
quency of the multivibrator is governed by CI dis-
charging through R2, and C2 discharging through R3,
and thus by the time-constants of these circuits. In
effect, there is also a discharge path through the bases
of the transistors, so that to some extent the repetition
frequency is governed also by base leakage currents
—and hence, by temperature.

It is interesting to note that when C1 x R2 equals
C2 x R3 the resulting square wave has equal on and
off (mark and space) times, as shown by the accom-
panying waveform in Fig. 1. The mark/space ratio
can be adjusted by unbalancing C1,R2 and C2,R3,
but the circuit will fail to work correctly where such
unbalances are very large.

RICH IN HARMONICS

Thus, the multivibrator produces a square wave
output. This means that its output is very rich in
harmonics of the fundamental frequency, for a pure
square wave can be analysed as a fundamental sine



wave plus harmonics of this fundamental frequency
up to infinity. Of course, there can be no perfect
square wave as it is impossible to obtain all harmonics
up to infinity! Nevertheless, very good wave shapes
are possible.

The harmonic output of the multivibrator is useful
for a number of applications, one being as a test
signal generator for fault-finding in audio and radio
equipment. To test the continuity of any audio or
radio channel up to several megacycles, the output
of the multivibrator needs to be connected to the input
of the equipment under test. The signal will then be
heard as a whistle or buzz in the loudspeaker.

The multivibrator is also suitable for checking the
high frequency range of an amplifier. An oscilloscope
will display a good clean square wave when connected
to the amplifier output, while the input is fed with the
multivibrator signal, provided that the high frequency
response of the amplifier is good. The oscilloscope
should also have a wide frequency range. It is worth
comparing the amplifier output waveform with the
multivibrator waveform to ascertain any deficiencies
in the response. It should be possible to determine
the response of an amplifier up to about 25kc/s or even
higher depending, of course, on the fundamental
frequency of the multivibrator.

COMPONENTS . . .

| Resistors
Rl 1kQ R3 27kQ
R2 27kQ R4 1kQ
All resistors W 109, carbon
Capacitors
Cl and C2 4,700pF (Radiospares type Hi-K)
c3 0-1uF 250V (T.C.C. type PMX4)

Transistors
TRI and TR2 OC7! (Mullard)

Miscellaneous
Sample Veroboard 13in X 1&in
4-5 volt battery
Signal output wires

The signal tracing amplifier in the previous article
could also be utilised by picking up the injected multi-
vibrator signal at any point in an amplifier or receiver
chain.

The component values given in Fig. 1 give a pulse
repetition frequency in the order of 5,000c/s, this
being quite a useful frequency to use for a number of
applications.

CONSTRUCTION

Fig. 2 shows how the metal strip side of the Vero-
board is soldered to form the circuit in conjunction
with the components.

Fig. 3 shows the mounting of the components
actually on top of the board. There are no undue
problems here. The largest components are Cl and
C2, but low-voltage capacitors of 4,700pF (i.e.
0-0047xF) are readily obtainable of a size suitable for
the small board.

The circuit works quite well from a 4-5 volt battery,
but care should be taken to avoid reversing the battery
polarity, as this could damage the transistors or alter
their characteristics. Y
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Fig. I. Circuit diagram of transistor multivibrator. Note
that the pulse repetition frequency is governed by CI,R2

-and C2,R3. When these are equal, the mark/space ratio of

the waveform is equal. The mark/space ratio can be
adjusted as required by unbalancing CI,R2 and C2,R3. The
frequency can be locked by the application of synchronising
pulses to the base or collector
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Fig. 2. Underside view showing the component connections
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Fig. 3. Mounting of the components on the top of the board
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HE NEXT article in this series describes how Vero-

board can be used to construct an audio oscillator.
As will be seen from Fig. 1, the circuit is very straight-
forward. It employs a single transistor to create a
positive feedback loop by means of transformer TI.
Feedback takes place from the collector to the base,
and the signal is developed across the resistor in the
emitter circuit. This circuit is known as a Hartley
oscillator.

To provide some control over the amplitude of the
output voltage, the emitter resistor constitutes the
resistive element of a preset potentiometer VRI1, the
output signal being taken at the required level from
the slider, via the coupling and isolating capacitor C2.

The base current is determined by the value of R1,
and with an OC71 transistor a value of 220 kilohms was
found to be satisfactory. Capacitor Cl acts as a
decoupling component in essence, and without it the
circuit will not oscillate. A battery supply in the
order of 4-5 volts is adequate for normal operation.

CONSTRUCTION

Fig. 2 shows the copper strip side of the Yeroboard,
and reveals clearly how some of the strips need to be
broken to form the pattern of the circuit. The filled-
in holes indicate component connections with p.v.c.
insulated wire.

440

Fig. 3 shows the components actually in position
on the reverse side of the board, with the external
connecting links which are required.

COMPONENTS

Owing to the small dimensions of the board used,
it is obvious that miniature components must be used.
This applies particularly to items like capacitors,
potentiometers and transformers, Ordinary 4 or 1 watt
insulated carbon resistors are suitable. These have
a body length of about 0-4in and a diameter of about
0-15in.

The capacitors should be of the sub-miniature
type designed for low voltage transistor applications,
while the potentiometer (VR1) should be an open

SIGNAL

—-4.5V
BATTERY

' e

Fig. 1.

Circuit diagram of the oscillator



(skeleton) preset type designed for vertical mounting
on a printed board. The type used in the prototype
has dimensions of #in in height and 4in in width.
The centre tag of this type does not quite line up with
a hole on the board, but by bending it carefully under-
neath the body of the component, a small piece of
copper wire can be used to extend the connection to
the appropriate hole on the board. The two outside
tags (i.e. those connected across the resistive element)
should be arranged to pass through the appropriate
holes Al and C1.

TRANSFORMER

The other problem component is the transformer.
This should have a ratio of between 2:1 and 6:1.
A driver transformer designed for transistors is quite
suitable; the centre-tap on the secondary winding is
not used. Miniature types designed for transistor
circuits and printed board mounting are obtainable
from component specialists.

The type employed in the prototype has thin wire
terminations which can be pushed into the appropriate
holes in the board and will be quite firmly anchored
when soldered to the copper strips. Some trans-
formers have lugs at the base of the metal clamp
which can be pushed through slots in the board and

OND O8] 0 | OGN S iE | 0e

Fig. 2. Underside view of the board showing the
copper strip breaks and position of the transformer
mounting lugs

twisted with a pair of pliers. If these lugs are not
needed they can be bent back underneath the body
of the transformer.

The circuit will only oscillate when the phasing of
the windings gives positive feedback, In practice it
may be necessary to experiment by reversing one of the
windings in the circuit to achieve oscillation. It may
be found possible to reverse the phase by changing
over the wires which form the transformer termina-
tions. If this is not possible, then the pattern of the
circuit on the board will need to be altered slightly to
achieve the correct phase.

Soldering should be performed with a small instru-
ment iron (15 or 25 watts). Prolonged heat on the
small components, particularly on the transistor
wires, should be avoided by using a thermal shunt
(pair of pliers) whenever possible. The transistor
wires should not be cut down.

COMPONENTS. ..

Resistor
Rl 220kQ

Potentiometer
VRI 2-5kQ skeleton type

Capacitors
Cl  0-1uF 250V (T.C.C. type PMX4
C2 0-1xF 250V (T.C.C. type PMX4

Transformer
Tl Transistor driver transformer 2-8:1 (Radio-
spares type T/T6)

Transistor
TRI. OC7I (Mullard)

Miscellaneous
Sample Veroboard, p.v.c. insulated connecting
wire, screened output cable, 4:5 volt battery

\J CENTRE TAP WIRE

NOT CONNECTED
Fig. 3. Component layout of the unit. Note the wiring of
the transformer. If the correct phase is not achieved, the
connections on one winding only should be reversed if
oscillation is not apparent

APPLICATIONS

The device provides adequate output for working
a pair of headphones. As a morse practice oscillator,
a morse key can be arranged to switch the power
supply.

The assembly can also be used as an audio test
oscillator, the output in this case being applied to the
input of the audio amplifier under test. By injecting
the oscillator signal to the control grid circuits of each
stage, up to the loudspeaker or output terminals of the
amplifier, the defective stage can be located.

The signal can also be employed to modulate an
r.f. signal of either a small transmitter or a signal
generator. Indeed, for any application where an audio
signal is required the oscillator can be brought into
service.
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- NEWS BRIEFS

Cyhernetic Drawing

Sovnsr engineers have devised a cybernetic method of
drawing any black and white picture with the help
of an electronic computer and phototelegraph.

Man’s only job is to give the computer an assigment.
From numerous eclements of images stored in the
computer’s memory as sets of zeroes and unities
denoting black or white dots, the machine pieces
together the picture required.

Engineers have designed an eléctronic machine which
creates the images and transmits them on to a photo-
telegraphic receiver.

Although the machine performs up to 10,000 opera-
tions per second, which is a comparitively slow per-
formance, it will take not more than 30 minutes to
synthesise an image, depending on the complexity of
the picture. Usually it takes one to seven days for a
man to do this job by hand. No controller is required
because the machine does the checking itself.

The cybernetic method of synthesising images is also
applicable to other tasks: from designing of standard
types of buildings to the production of animated
cartoons.

Sound in the Royal Festival Hall

GREAT deal has been said both publicly and privately
about the ‘“assisted resonance” in the Royal
Festival Hall, and whether or not it is a realistic attempt
to enliven the acoustics. Mr T. E. Bean (General
Manager) insists, and quite rightly so, that there is
nothing magic about it—no back room boys turning
up the bass control of a public address amplifier.
The secret is in the ceiling as John Valence explained
last month. The effect can, however, be quite different
between a large orchestra and a small ensemble. Much
depends also on the types of instruments used.
Another feature of the modifications in the Hall is a
closed circuit television system, Patrons who normally
arrive after the concert has begun, usually wait until
the end of the first piece before entering the auditorium.
Now they can, to some extent, join in by watching the
concert on four 23in television receivers installed by
E.M.I Electronics. The camerasare fixed in the spot-
light housing below the circle balustrade.

Retired Computer

EO I, claimed to be the world’s oldest operating

electronic computer, retired from active service on
4 January. For nearly fourteen years the computer has
handled the finances of J. Lyons & Company.

Parts of this historic computer, which contains over
7,000 valves and half a ton of mercury, will be given to
the Science Museum in London. It was originally
designed and installed by English Electric in 1951.
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Gounting the Telephone Calls

AMERAS are to replace paper and pencil for record-
ing millions of telephone exchange meter readings
which register each subscriber’s telephone calls. After
extensive tests at Edinburgh—where it cut the reading
time for 1,000 meters from 4 hours to 10 minutes—the
new photographic system is to be introduced nationally.
Earlier Post Office experiments with photographic
meter reading over a number of years had been aban-
doned due to technical difficulties and prohibitive costs.
The specially designed equipment which the Post
Office is now using consists of a pre-focused camera
mounted at the back of a “hood” resembling a pyramid
shaped loudhailer. All the meter reader has to do is
to press the mouth of the hood on to a selected square
of upright rack which houses the meters—and pull a
trigger. This sets off a flash inside the hood, giving a
a shadow-free picture of 100 meters on under a square
inch of film. 3,500 meters can be “read” before the
camera needs reloading.

Films taken from the cameras are wound on to
automatic projectors which show up individual meter
readings in numerals half an inch high. Each reading
is recorded twice on a punched card by different
operators. Both readings are checked against each
other automatically before the final figure is passed to
the telephone billing department.

Weather “Wheel” Rolls Around Earth

N accurate daily weather report from orbiting
space ‘“eyes” is getting nearer. The first such
official programme is expected to commence next year
and its impact on world weather reporting will revolu-
tionise conventional meteorological systems. The RCA-
built TIROS launched on 20 January from Cape
Kennedy is the forerunner of the new space age weather
reporter.

Travelling at 460 miles high, the latest TIROS
satellité is designed to photograph the entire Earth
every day. Equipped with two television cameras it
will ““roll” about its orbit like a cartwheel, sending back
valuable information.

UK3 In Space

'HE THIRD British satellite UK3, due to be launched

in the U.S.A. during the winter of 1966-67, is to be
built entirely in the United Kingdom, experiments on
the ionosphere will be carried out while the satellite is in
orbit at an altitude of 55 kilometres.

Communication with the satellite will be by the stan-
dard Goddard Space Flight Center pulse frequency
modulation telemetry system on a frequency band of
136Mc/s for the transmitter and 148Mc/s for the
receiver. Information received by the satellite will be
stored until it comes within range of the ground
communications centres. The manufacture of the
satellite structure is the responsibility of the British
Aircraft Corporation, while the main contractor for
the electronics is G.E.C. (Electronics) Limited. *
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WOODWORKING TOOLS. The right tools for each
job—how to adjust, sharpen and care for them.

SIMPLE WOODWORKING PROJECTS. Covers a
variety of how-to-make projects, including Shelves
and Cupboards, Divan Headboards, Bunk Beds
and a Child’s Playhouse.

HOME IMPROVEMENTS. Unusual Wall Treatments
—Room Dividers — Making a Service Trolley —
Tiling a Wall.

UNDERSTANDING ELECTRICS. All the know-how
you need on domestic electricity and power points.

OUTDOOR IMPROVEMENTS. How to Level Lawns
—Build Garden Furniture— Screen Walls in
Novel Patterns— Nesting Boxes— A Spanish-
Style Patio.

PROJECTS AROUND THE HOME. How to Fit
French Windows and Decorate Outside Walls
with Cement Finishes.

BIG DEMAND !
GET YOURS NOW ! & Beckoatis 2/ 6

Jrom all

N][S\WVAY/H
AN AUTHORITATIVE
HANDYMAN'S ENCYCLOP/EDIA

Complete in 26 Weekly Parts

PART 1 'f
OUT MARCH22 |

Written throughout by i
leading authorities, with - ARE !
a wealth of how-to-do ol B
-it illustrations, this o
authoritative ~Weekly “Railseies |
Part Work brings you _
instant A-Z reference
on the whole range
of home improvement,
repair and maintenance

e

PRIVILEGE PRICE
BINDING OFFER

available to transform
your Encyclopzdia : ;
into 3 handsome volumes [T} o
for permanent reference. 1 a i |

it e

THE WHOLE WORK COMPRISES:

Over 700,000 Words e Over 1,600
pages, more than 2,500 Entries e
Thousands of How-to-do-it Photographs,
Diagrams, Drawings e 64 Pages of
Full Colour Plates ® Full Coverage
Major Handyman’s Subjects e Guide
10 Tools and Materials e Legal Advice

PLACE A REGULAR ORDER WITH YOUR NEWSAGENT !

b



RETURN-OF-POST

ON CASH OR C.0.D. ORDERS
e MARTIN FM TUNER KIT

Fully transistorised, unit construction, front end and LF. amplifier supplied
already built and tested. |llustrated leaflet available.

£12.17.6. Deposit £2,11.6 and 12 monthly payments of 18/Il. Total
credit price £13.18.6

e SPECIAL OFFER!! STEREO CARTRIDGES
RONNETTE 105 Stereo/Monc Cartridge. Complete with fixing bracket
and seyli. List 59/4. OUR PRICE 213/6. Post Free.

e ILLUSTRATED LISTS

Hlustrated lists are available on LOUDSPEAKERS, TAPE DECKS, TEST GEAR,
GRAMOPHONE EQUIPMENT, AMPLIFIERS. Any will be sent free upon request.
e AMPLIFIER KITS

We have full stocks of all components for the Mullard 510, Mullard 3-3, Mullard

2 and 3 Valve Pre-amp. Mullard Sterec, Mullard Mixer. Fully detailed list on any
of these sent upon request. Instrucuon Manual: All Mullard Audic Circuits in

* Circuits for Audio Amplifiers", 9/5. Post free.
e LATEST TEST METERS Credit Terms
Cash Price Deposit  Mthly/Pmts. Credit Price

AVO Model 8 Mark |1l .. . £4.16.0 12 of £1.15.2 £25.18,0
AVO Model 7 Mark Il . £22. 5.0 £4. 8.0 12 of £I. 11.9 £24, 1.0
AVO Multiminor lek -| £9.10.0 £1.18.0 12 of £10.10.0
T.M.K. TPIO £4, 7. £1. 7.6 3of £I.3.4 £4.17.6
T.M.K, TFSS AF £6.11.6 £LIL6S 6 of 19/2 £7. 6.6

.M.K, Mo 500 . £9.17.6 £1.17.6 12 of 15/- £10.17.6
TAYLOR HODEL 127A £10.10,0 £2. 2.0 12 of 15/8 £11.10.0
Full details of any of the above supplied free on request,
] TAP]: RECORDING EQUIPMENT

TAPE DECKS
ALL CARRIAGE FREE Deposit  Mchly/Pmts. H.P. Price
LARO STUDIO, latest model,

'I'wo track, Bradmatic Heads £10,19.6 £2. 3.6 12 of 16/4 £11,19.6

MARTIN TAPE AMPLIFIER KITS
Tape Amplifi

For Collaro 33|I-V 2-Track £11.11.0. 8311-4-V 4-Track £12.12.0.

Tape Pre-amplifiers

For Collaro 8319-CP 2.Track £8.8.0. 8319.4.CP 4-Track £9.9.0.

Drop through assembly for mounting 8319 Pre-Amp under Collaro Deck, €£1.11.6.

Carrying Cases with speaker., For Collaro Deck and 8311 Amplifier, £5.5.0,

CREDIT TERMS available on decks, amp:. and cases. Ask for quote.
MULLARD TAPE PRE-AMPLIFIER KIT

‘We stock complete kits and all separate components for the Mullard Tape Pre-

Amplifier. Fully detailed list available.

& GRAMOPHONE EQUIPMENT

ALL LATEST MODELS Credit Terms
ALL POST FREE

Cash Price Deposit Mthly/Pmts. Credit Price
RECORD CHANGERS
GARRARD AUTOSLIM
(Munn PU fixed head) . £6.10.0 £1. 5.0 6of £1.00 £7.5.0
GARRARD AUTOSLIM
Do-i-uxe ATSE (Mono PU) o ElL9.0  £2 60 120f  16/11  £12.9.0
GARRARD AUTOSLIM
AT6 (StanmHeno PU) .. £12.54 £2. 9.4 12 of 18/- £13.5.4
GARRARD LAB AUTO A
(GCB Mono PU) £16.12.6 £3. 6.6 12of £1.45 £I17.19.6
GARRARD ATS LM (3000 LM)
Low mass pick-up arm
(9TA S:erea,Mono PU) £12.15.0 £2.15.0 12 of 18/4 £13,15.0
GARRARD A
(glancJU Ipluz m head) £10, 82 £2. 42 12 of 15/4 £11.8,2
(TCB MonlosFU] £7.15.0  £1.18.0 6of £1.20  £8.10,0
lTCﬂS Stereo/LP/78) £8.15.0 £2. 6.0 6of  £1.4.0  £9.10,0

Single Record Players and +r=ﬁ;cr|p:|on Units also available.

e HI-FI LOUDSPEAKERS

Send for list,

Credit Terms

GOODMANS Cash Price Deposit  Monthly Pmts. Credit Pri
AXIETTE 8in. £5.5.7 £1,5.7  Gof 1510 6. 0.7
AXIOM loin, 6. 5.1 £1.12.01  6of 18/- £7. 0.11

Memmip 1oghue mEi g i gl

AUDIOM 51 Bass 12in,  £9.2.8 £1.17.8 |2of 139 10; % 8

;JE[;I?;‘IIGDI Bass |2in. £14.7.8 £217.8  Q2of 21/1 £15.10. B
10,2 £1.19, 2 s

X OB5000 Cressover Unit £2, 0.11 — G ”IB U—s +

“w,B,"

Hﬂﬂlérla:‘nr Iﬂm. 58 g g g ﬂig 3 lﬁlo{ i‘lijl £10. 8. 6
HFI0I210in, .. .. £4.12.0 £1.7.6 3of 25 fg: 28
HF8I&8in, .. .. £6.6.0 £1.10. 0  6of 186 £7. 1. 0
;gg%m T £.193 £1. 8.3 6of 178 £6.14. 3
weeter . Y ¥y
TI0 Tweeter . £4.12.9 £1.7.9  3of 15,. £5.2. 9
C2X3000 Crossover Unit £1,13. 3 —
CX 1500 Crossover Unit £2.2.0 = —_ -

e MARTIN AUDIO KITS

High quality, easy to assemble Hi-Fi Units. Fully Transistorised for mono and
stereo/working. All units are assembled and tested and the constructor has only
o link together the units chosen for any particular installation. The following
t‘nJona um'ls are a\flallabt=47 g
13 r

U:::;H;‘:‘::U‘:.:?;,o I:Jm:-l Pre-amplifier with tone and volume controls 62/6,
Unit5 Main Amplifier 10 watt, 3 ohm cutput £5.126. Unit7 Main Amplifier
10 wate, 15 ohm output £6,12.6. Unit 6 Power Unitfor Unit552/6. UnitB Power
Unit for Unit 7 55/-. Unit 9A Special pre-amplifier for low output Pnck-ups 55/,
Units 1,2, 3 and 4 are available for stereo working at twice the prices shown.
Smart plastu: escutcheons are available for all combinations of units. Full details
in the Martin lllustrated Leaflet, available free.

Unit 2 Pre-amplifier with volume control 37/6,

WATTS RADIO () LTD
54 CHURCH STREET, WEYBRIDGE, SURREY

Telephone Weybridge 47556 \
Please note: Postal business only. Callers welcome by appointment,

~ Through this ICS
3-way Training Method :

MASTER ‘THE THEORETICAL SIDE

From basic principles to advanced applications,
you'll learn the theory of electronic engineering,
quickly and easily through ICS. That's because
each course is set‘out in easy-to-understand terms.

MASTER THE PRACTICAL SIDE

ICS show you how to develop your practical
abilities in electronic engineering—alongside your
theoretical studies. It's the only sure way to
success. All training manuals are packed with
easy-to-follow illustrations.

MASTER THE MATHEMATICAL SIDE
To many this aspect is a bitter problem. Even
g more so because no electronic engineeris complete
without a sound working knowledge of maths.
But new ICS teaching makes mathematics easier
to learn.
Wide range of courses available include:
Radio/T.V. Engineering and Servicing, Colour Television,
Electronics, Electronics Maintenance, Instrumentation and
Servomechanisms, Telemetry, Computers, etc.
NEW! Programmed Course on Electronic Fundamentals.
EXPERT COACHING FOR:
INSTITUTION OF ELECTRONIC AND RADIO ENGINEERS
CITY AND GUILDS TELECOMMUNICATION TECHNICIANS
CITY AND GUILDS SUPPLEMENTARY STUDIES
R.T.E.B. RADIO|T.V. SERVICING CERTIFICATE
RADIO AMATEURS’ EXAMINATION

P.M.G. CERTIFICATES IN RADIOTELEGRAPHY

| And there are practical ““learn as you build* radio
courses as well.

Member of the Association of British Correspondence Colleges,

FOR FREE HANDBOOK POST THIS COUPON TODAY

. L]
5 I.C.S., Dept. 151, INTERTEXT HOUSE, :
| PARKGATE ROAD, LONDON, S.W.11 :
i 1 HIAVERE LS L e AR ;
i ADDRESS :
OCCUPATION.. . AGE., g4

\ INTERNATIONAL (ORRESPONDEN(E SCHOOLS
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TELEVISION receiver industry in the United
Kingdom has given much consideration to the
choice of a system of colour television. It is considered
that the important factors to be taken into account are
those which arise from the point where the signal leaves
the transmitting aerial.

The earlier stages concern only a limited number of
installations where there are skilled staffs, whereas
receivers have to be operated by members of the public,
who have no special skills; receivers must, therefore,
be simple to operate and as reliable as possible. The
system must nevertheless be capable of producing good
quality colour pictures on these simple receivers, while
the quality of picture displayed on monochrome
receivers (i.e. the compatibility) will, for many years,
be of the utmost importance.

As a result of its investigations the Industry, repre-
sented by The British Radio Equipment Manufac-
turers’ Association (BREMA), is firmly of the opinion
that of the three systems currently on trial the NTSC
system is the most suitable for a public broadcasting
service.

At the meeting of CCIR Study Group XI Sub-Group
on Colour Television held in London in February 1964
it was evident that, although the U.K. receiver industry
was unanimously convinced of the superiority of NTSC
(and indeed this was the preference expressed as the
official U.K. view), further documentary evidence would
be desirable, and that this evidence should be fully
available to other European countries.

It was recognised that there had been suggestions in
certain quarters that the public could not operate these
receivers easily and that the absence of the hue and
colour intensity (saturation) controls in a SECAM
receiver was a point in its favour. BREMA therefore
decided to conduct its own large-scale trials which have
established that this suggestion is a fallacy. The differing
types of NTSC receivers produced by a number of U.K.
manufacturers were stable and easy to handle, and
under normal home-viewing conditions it was found
desirable to have hue and colour intensity controls.

COLOUR PICTURE QUALITY

NTSC has the highest horizontal colour definition
potential, while the vertical colour resolution is greater
than the other systems (twice that of SECAM) and is not
subject to spurious horizontal beat patterns. NTSC
has, therefore, the highest potentiality for good colour
pictures. It is assumed that the colour pictures trans-
mitted will be of a high standard, and it has been proved
that NTSC receivers are fully capable of reproducing
them.

NTSC gives the best results on monochrome receivers
since it has the lowest colour sub-carrier visibility and
an absence of spurious patterns on moving pictures,
which can be troublesome on both the other systems.
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COLOUR TELEVISION SURVEY

MANUFACTURERS VOTE FOR NTSC

CONTROLLABILITY

The recent BREMA home viewing tests have proved
that the controls on an NTSC receiver are stable and
easy to handle, even by unskilled viewers; although it
is perfectly satisfactory to have separate tuning, colour
intensity, and hue controls, the NTSC system is flexible
and all these controls can be made automatic if desired.

The tuning control (a problem with all systems on
u.h.f.) is probably the most important of these, and can
be simplified by the employment of automatic frequency
control, either with or without push-button channel
selection.

The colour intensity control can be automatic with
NTSC, but is very useful in correcting for differing
ambient lighting conditions and for the preferences of
individual viewers; SECAM is considered unsatis-
factory in this respect.

The hue control (also normally available with NTSC
but not with SECAM) enables the viewer to adjust the
picture to his personal preference and to compensate
for different tints of ambient lighting or small changes
of colour whi¢h may occur at the programme source.

The NTSC system is in practice non-critical in terms
of i.f. response for both the luminance and chrominance
channels; the use of suppressed colour sub-carrier
ensures accuracy and stability of white balance. NTSC
receivers are less complicated than those for other
systems.

WEAK SIGNAL RECEPTION

Due either to the attempt to receive a signal in an
area not yet properly covered by the u.h.f. service or to
the use of inefficient receiving aerial installation it has
been found that some receivers have to work under
exceptionally poor reception conditions. It is therefore
essential that the receiver circuits should not fail to
operate under such conditions, and that a very low
signal/background “noise™ ratio should not cause a
disproportionate degradation of the picture. Experience
shows. that the NTSC receiver gives the best results
under these conditions.

COST OF RECEIVERS

Estimates of the costs of the latest SECAM receivers
show little difference from the known cost of NTSC
receivers, but the mew SECAM techniques involve
simplifications of circuitry which have so far given
disappointing results. The cost of a PAL receiver is
significantly more expensive than an NTSC receiver.

The NTSC system offers the greatest scope for im-
proved definition of colour pictures and good compata-
tible performance on monochrome receivers. It is also
the most suitable system for use with single-gun tubes
should these become available.




NOW ADD F.M.

View above shows Units 15,
assembled, Below, the attractive escutcheon.

@ Sensitivity—20 micro-V

® AF.C.—ensures easy

@ Tuning—88 to 108 M/es
@ Audio Response—Flat

@® Controls—Tuning _and

for 20db signal/noise
ratio: 5 micro-V for 40dB

accurate tuning

from 30 to 15,000 ¢/s

on-off with switch
through stage for re-
cording, etc.

16 and 17

RADIO T0 YOUR MARTIN
AUDIOKIT SET-UP

with only 3 easy-to-assemble
prefabricated units

The unique and outstandingly successful system de-
veloped by Martin Electronics whereby prefabricated
transistorised units can be assembled to make your
own choice of hi-fi now brings 3 further Units, Nos.
15, 16 and 17 to enable you to build a modern F.M.
Tuner of exceptionally good design and performance.
Intended primarily for those who have chosen an
Audiokit hi-fi set-up, the Tuner may also be used
with other good amplifiers if desired. With a few
simple connections, you will
excellent appearance to please the most critical ear,
yet it is surprisingly inexpensive.

A whole range of Audiokit Units is available which you
can buy and assemble separately as you wish with ease
and complete success.

MARTIN ELECTRONICS, 154 High St., Brentford, Middx.

have a tuner of

Ask for the Audiokit Leafiet.

Er?lﬂ.re;ds £5.12.6 ﬁmlpl.s £5.7.6 PL‘[’oNul!;:;nl:drive. £1.17.6 l Send F.M. Tuner Leaflet []  Audiokit Leaflet [] |
& tuning condenser Strip escutcheon & control. (Tick as required) l
SUPERB QUALITY FOR VERY MODEST OUTLAY I AMEE L), e sty i Lok, L IELECN B e RO S0 e 0
From Radio and Hi-fi Stockists Trade enquiries invited I
MARTIN ELECTRONICS LTD., 154/5 High St., Brentford, Middx. | PPORESH st wrtsesiar b st b e R O |
ISkewpetht Blady@ o8 || B L CL0 010 LRI | FE) 0 e R e e A e Pe.4
A s el
& 9, NEW 1965
¥ (3
> LISTEN "> BARGAIN RADIO

A" AND ENIOY THE %",
s WORLD'S RADIO AMATEUR 0y
S AND BROADCAST STATIONS WITH &
THE GREATEST OF EASE ! ! |

WE HAVE SOLVED your aerial problem for WORLD-WIDE
RECEPTION—NO MATTER WHERE YOU LIVE 11!

World Expert Radio Amateur WIBB
(U.5.A.) claims the “* JOYSTICK ** aerial
—easier to read stations than with his
massive 520° VEE oerial 70" high ! ! !

ZL4GA, whao . is probably NEW
ZEALAND’S best known Radio Amateur,
has scrapped his outstanding 300" 45’
high aerial and has worked all Continents
on the * JOYSTICK ** in under 12 hours.

“CQ’ the Radio Amateur’s Journal
claims “* JOYSTICK " better for recep-
tion than the world popular DIPOLE
(four different receivers used to confirm
this decision !)

YOU CAN BE THE PROUD OWNER OF THE WORLD'S MOST
VERSATILE & COMPACT '“JOYSTICK'™ COMPLETE RE-
CEIVING SYSTEM FOR AS LITTLE AS
£5.11.0 (Standard system) p. & p. included
or the De Luxe system for £6,11.0 5 o
Money Back if not Delighted

Mot convinced? Then send for
brochure and showers of testimonials
toi—

PARTRIDGE ELECTRONIGS LTD.

(Dept. PE)
7 SOWELL STI}(EEEHTf BROADSTAIRS -

OFFER
10Gns.

P. & P. FREE

% Very latest BSR UA25 Superslim, 4-speed fully aunto-
matioc changer.

% Attractive cabinet-solidly constructed with superb
finish in two :nne rexing, with Vynair and gold/white
trim. Size 16" x 15" x 8” and complete with out out
motor buuﬂ

%" Mains transformer-240v AC. Eatirely safe and reliable.

% Ready built printed circuit amplifier, with EL84 oulput
and 7" x 4" speaker,

% 80 minutes to build, only 8 connections to make.

Complete kit 10 Gns. Ready bnilt 13 Gns.

De-Luxe Model kit 11 Gns. Built 15 Gns.
TERMS: C.W.0. P.& P.FREE.

A handsome highly sensitive 7 transistor LW ’MW tabla
radio. Fully built and tested. Size 123" x4#"x3}". Takes
4xU2 batteries. Price £6.19.8 less batteries. P. & P.FREE.

PEARCE-FIELDING
6b GRAPE LANE, WHITBY, YORKS.

VOV V VvV VPV VP VYV 9V VY Y9y VY VY YV Y Y

AMATEUR
HANDBOOK
1965

by A.RR.L.

40/-. Postage 2/-

TRANSISTOR MAN UAL 7th ed. Inter:
GEC 17/-. Postage /6.

CLOSED - CIRCUIT
HANDBOOK, by L
42/-. Postage |/-.

DESIGN OF LOW-NOISE Transistor
Input Circuits, by W. A, Reinfelder.
30/-. Postage |/-.

BASIC THEORY & APPLICATION
OF TRANSISTORS. U.S. Dept. of

TELEVISION
Wortman,

Army. 10/-. Postage I/~
ELECTRONIC ORGAN HAND-
BOOK, by H. E. Anderson, 35/-
Postage |/-.

PROBLEMS IN ELECTRONICS, by J.
C. Higgins. 24/-. Postage |/-.

RADIO VALVE DATA 7th Ed. Complled
by “WW", 7/6. Postage 10d.

COMPLETE CATALOGUE. I/

THE MODERN BOOK GO.

BRITAIN'S LARGEST STOCKISTS
of British and American Technical Books

19-21 PRAED STREET
LONDON, W.2
Phone: PADdington 4185

Open 6 days 9-6 p.m,
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MAIL ORDERS
TO:

Dept. PE

et - 4 WELLINGTON

£
B4 WELLINGTON

Terms C.W.O. or C.0.D. No . C.O.D.
under £1, Postage 2/9 extra under £2.
4/6 exsra under £5. Trade Supplied,
S.AE with all enquiries please. Personal
shoppers welcomed at any of the branches
below. Open all day Saturday,

B RA D FO R D W(:Ida:;L :’ ; ayy)

10 NORTH PARADE Tel: 25349
BRISTOL i Ev;r\sz%’dﬁ":sscfar;)“l
BIRMINGHAM iﬂ'c];afcuxf"”"

Snow Hill Station
(No half-day) Tel: CENtral 1279

DERBY 8.2 wonsl e ses
DARLINGTON ;577
EDINBURG (ww;
GLASGOW |, it a6

HUL 51 Savile Street Tel: 20505
(Half-day Thursday)

LEICESTE fril”""sé’“‘

Half-day Thursday)
I-E EDS fﬂoﬁ?{?ggz cl(g;lﬁ"tgc)a]feﬁ;é;g;
7
el s
LONDON %ff.' D ameeca 629 |

(Half-day Thursday)

MANCHESTER

Large new store now open at 60A/60B
Oldham Street Tel: CENtral 2778

MIDDLESBROUGH ;25
(Half-day Wednesday) Tel: 47096
SHEFFIELD &2 s “siaee
Tel: 20716 (Half-day Thursday)
EX. GOV. 2V, ACCUMULATORS,

16 A.H. Sizc 7 X 4 x 2in. Brand n
4/9 each. Three for 12/6, carr. 5/-

Jason FMTI1 V.H.F./F.M, Radio Tuner de-
sign, Total cost of purts including valves,
Tuning dial, Eseutcheon, ete., £6.19,6,

FANE HEAYY DUTY HI-FI SPEAKERS

12in. 15 ohms, Cast chassis. Exceptionally
robust 2in diam. Volce Coil Assemblies.

122/10 20 watt,5gns.  122/10A 20 watt, 6gns.
122/1220 watt, 7gns. 122/12A 20 watt, 8 gns.
122/14 22 watt, 9 gns. 12
122/17 25 watt, £11,17.6 122/17.

15in. 15 ohms. _ Cast chassis. Exceptionally
rebust 2in. diam. Voice Coil Assemblies.
152/12 20 watt, 12 gns 152124 20 watt, 13 gns.
152/1427 wat-t,lil gns, 152/14A 27 watt, 15 gns.
152/17 80 watt, 18 gns. 152/17A 35 wau 17 gos.
A" indicates clm] cone Lype. 30-17,000 c.p..s.
Send B.A.E. for leaflets, Terms available.

BASS-MAJOR 30 WATT AMPLIFIER

A MULTI-PURPOSE HIGH FIDELITY, HIGH OUTPUT UNIT
FOR VOCAL AND INSTRUMENTALIST GROU

PS

Eminently suitable for LEAD, RHYTHM & BASS
GUITAR and all other musical instruments

% Incorporating two [Zin. heavy % Four jack socket inputs and two

duty 25-watt high flux (17,000 lines) independent volume controls for

loudspeakers with 2in, diameter simultaneous connection of up to

speech coils. Designed for effi- four instrument pick-ups or

ciently handling full output of microphones,

amplifier at frequencies down to Y Separate bass and treble controls
. * C.p.S. providing more” than adequate

Dual Cone in second speaker re- *‘Boost” or*'Cut'.

produces frequencies up to 17,000 % LEVEL frequency response

CuPuSa * shrnughg;;tha gxd:ﬂ?‘rﬁgsge. AT

Heavily made cabinet of con-

* venient size 24 x21 X l4in. has an TWlCETHE COST. Send
exceptionally attractive covering S. A E. for leaflet
in two contrasting tones of ns. DE?DSlT
Vynair, £4. 3.0 and 12

v For 200-250 v., 50 c.p.s., A.C. mains Cnrr. month y paymentl of
operation. 17/6. £3.8.4. (Total 43 Gns.)

PUSH-PULL ULTRA LINEAR OUTPUT “BUILT-IN” TONE CONTROL PRE-AMP STAGES
Two input sockets with associated controls allow mixing of “mike” and gram., as o,

in A10, High sensitivity. Includes 5 valves, ECC83, ECC83, EL84, EL54, BZ81. Py
High Quality sectionally wound output transformer specially -|es|gncd for Ultra
Linear operation and reliable small 1 rs of current manufactu IND:
VIDUAL CONTROLS FOR BAS3 AND TREBLE *“Lift" and
Frequency response—3 dB 30-30,000 cfs. Six negative feedbs
level G0 dB down. ONLY 23 millivolts INPUT required for I
Suitable for use with all makes and types of pick-ups and microphones. Com-=
parable with the very best designs for STANDARD or LONG PLAYING
RECORDS. For MUSICAL INSTRUMENTS such as STRING BASS, LEAD OR
RHYTHM GUITARS eic. OUTPUT SOCKET with plug provides 300 v. 30 mA,
and 6.3 v, 1.5 a. for supply of a RADIO FEEDER UNIT. Size approx.12 x 9 X Tin.
For A.C. maing 200-250 v, 50 ¢,p.s. Output for 8 and 15 ohms speaker. Kitis com- 8 Gns
plete to Inst nut, Chnsaams fully punched. Full instructions and point-to-point wiring diagrams supplied. a
If required louvred metal cover with 2 carrying handles can be supplied for 18/9. TERMS ON ASSEMBLED Carr. 10/«
UNITS, DEPOSIT 25/- and 9 monthly payments of 25/-. (Total £12,10.0). Send 8.A.E. for illustrated Jeaflet (Or factory
detailing Caubinets, Sy €ers, \lu.rophonc-s ete., with cash and eredit terms. built £10,19.8)

Sai
H.T. of 300

R.S.C. 4/5 WATT A5 HIGH-GAIN AMPLIFIER 4 nighiy sensitive

4-valve qu mmv amplifier for the home, small club, etc. Only 50 millivelts input required for full
output so is suit or use with lmest High- hde]xh Pick-up heads in addition to all other types of
pick-ups and practically all “mikes”, Separate Bass and Treble Controls give full long-playing re-
cord equ Hum level being 71 dB down, 15 dB of negative feedback is used.
mA and L.T. of 6.3 v, &, i3 available for the supply of a Radio Feeder Unit, or

Tape-Deck pre-nmplifler. For A.C, mains inpiit 200-230-250 v, 50 ¢/s. Output for 2-3 ohms speakar.
Chassis is not alive, Kit complete in every delail includes fully punched chassis (with baseplate)
with Gold-Humnmer ﬁmsh and point-to-point wiring diagrams and instructions. Exceptional value
at £4 15 0 sembled ready for use 25/« extra. Plus 3/6 carr., or deposit 22/6 and
a rr.r.n thiy payments of 22/6 for assembled unit. (Total 26.15 .0).

R.S.C. CORNER CONSOLE CABINETS R.S.C. 30-WATT ULTRA LINEAR

Polished walnut veneer finish, HIGH FIDELITY AMPLIFIER AII?J )
JUNIOR MODEL. Size20 x11 x 8in. for A highly sensitive Push-Pull high ouipnt unit with seli-
8x5in. or 10 x 6in, speakers, £2.9,8. contained Pre-amp. Tone OControl Slages. Certified
STANDARD MODEL. Bize 27x18% performance figures compare equally with most expensive
12in. for 8 or 10in. speakers, £4,11.9. amplifiers available. Hum level 70 dB down. Fre-
SENIOR MODEL. Size 30 %20 x15in, quency response -=3 dB 30-20,000 c/s. A specially
for 12in. Speaker. Suitable Speaker designed saclmmllv wound ull,m linear output trams-
suh:ms below. Only 7 gns former is used with 807 output valves. All cnmponenla

FLEX CAB]HETS are chosen for reliability. Six valves are used EF86,
'-’ll'HlOR MODEL. Specially Llenlgncd LF86, ECC83, 807, 807, GZ34. Scparate Bass ang
for W.B. HHF1012 Speaker, but suitable Trehle Cont ruI.I! m-(-l }uiu?‘ ulel? ]’:Huin:l}:ut input ru:qulr(';‘F
for any good quality 10in, spenker, for full output is only 12 millivolts so tha
Acoustically lined and ported. Polished MICROPHONE OR PICK-UP IS SUITABLE. Th‘i)‘i‘!‘(’blé
walnut veneer finish, Size 18 x 12 x 10in. designed for CLUBS, SCHOOLS, THEATRES, b
> Tandsome appearance. Ensures superb HALLS or OUTDOOR FUNDTIONE], ete, For use St
n reproduction for only £3.19.8, Flectrnr{ujlc ORIGAK }GUI’IAR. S’.E Ngu%%si' BéchE'!
ST. &N]JARD MODEL. As above but for 12in. speakers. Size 20 % standard or long-playing recore Lt

p PROVIDES L.T. and H.T. for RADIO FEEDER U.

15x13in, For vertical or horizontal use £5.19.6. Set of legs with R it (i) iTh hala e ol couitrod 34 pl’u\'lde:!
so that two separate inputs such as Gram and "Mike’
AUDIOTRINE HI-FI SPEAKER SYSTEMS. Consisting of matched can be mixed, Amplifier operates on 200-250 v. 50 ¢/s.

5
brass ferrules, 19/8.

12in. 12,000 line, 15 ohm high guality speaker, crossover unit (con= A.C. mains and has output for 3 and 15 ohm speaken.
sisting of chukl'.cnn!l(:ns[‘.r,et(:(.l)and Tweeter. Thesmoothresponse Complete Kit of parts with fully punched chassis nnc}
and extended frequency range ensure surprisingly realistic re- point-to- polnt m.rué[gf dmgs‘:?rfd
production. Standard 10 watt rating, Carr. §/-. 19 11 Gns. and matrucll:ln& req! g
Or Senior 15 watt, £6,19.9. Carr. 7/6. . o perforated cover with earryl hy

Carr, 10/- handles can be supplied for 18/8.
W.B. ‘STENTORIAN’ HIGH FIDELITY P.M. SPEAKERS HF1012 The amplifier can be auppl.i%d
10 watts rating. Where a really good quality speaker at a low price factory built with EL34 output valves and 12 months'
is required we highly recommend this unit with an amazing per- guarantee, for 14 gns. Send 8.A.E, for leaflet. 2376,
formance. Please atate whether 3 ohm £4 TERMS: DEPOSIT 34/6 and 9 monthly pay ments of /8.
or 15 ohm required. Only (Total 16 gns). Suitable mikes & spkrs. available.

LEAD or RHYTHM GUITAR,
‘MIKE,' RADIO, TAPE, cte.
H:;h-ﬁ\lclaly ]p\mh -pull output,
Bepurate bass apd treble *‘cut'
apd “‘boost” controls, Twin
separately controlled inpuis so
at two instruments or "‘mike"
and pick-ups can be used at the
same time. Loudspeaker is a
heavy duty high flux 12in.
20 watt model with cast chassis.
Cabinet is well made and finished
as Junior Model. Slze approx.

AM Pl-l FIER Suitable for A highly efficient uni¢ incorporating a massive 15in. high flux loudspeaker

R.S.C. G15 15-WATT | R.S.C. BASS/20 MULTI-PURPOSE AMPLIFIER |%in. 10-WATT HIGH QUALITY LOUDSPEAKER. In

Ganssl12,000lines, Speech
coil 3 or 15 ochms, Only
£4,19,8, Carr. 5/-, Termas:
Dep, 11/3 & 9 mthly.
pymis. ﬂf 11/ 3 {'Total

Ideally suitable for BASS GUITAR and P.A. Work

specially constructed to withstand heaviest load conditions.
ating 26 watts. Individual bass and treble controls give
ample *“boest” and *‘cut’. Two high impedance jack

WAT

socket inputs are separately controlled. All controls are £5.12.8),

couven!cn‘(’ly positioned In a recess on top of the cabinet. HI-FI LDUDSPEAKEBS
Cabinet is of substantial construction and attractively A.BDZETS_ IE-

finished in {wo contrasting tones of Rexine and Vynair. Size Size 18 x13x 10in. Only

e . - 8
approx, 2421 x13in. Operation from 200-250 v. 60 c.p.s. 7.19. 3 Carr. 8y
A.C. mains. Send S.A.E. for leaflet, ﬁi;:’;“ Dﬁglg%ﬁgd 9
Or Deposit £3.4,6 and 12 monthly 29% Gns. o y. pymis. )
payments of 51/8. (Total 32} Gns.) = 17/6. SELENIUM RECIIFIERS

' R.5.0. GRAM, AMPLIFIER KIT. F. W. BRIDGE 24 v. 2 amp.

1818 x 8in. v R.A, 12 in."10 WATT | 3 walis output. Negative feedback. Controls Vo, | §/12 V. la. ... 3[11 24 . 20 amp.
ouy 19 Gns. Sy | sPEaxEss Tone and witch, Mains oporation 200-200 v. A.G. | 912 ¥- 2a. ... Gl _ TLT. TYFES
SendS.AE. forleaiel. Or DEF. 2Gns, & | Sobmor1schm 59 B Fully isolated chﬂsslg:wtircwt.gtci.. '[9 G}u 7o o0y, dmA
12 mthly pymts of 38/3. (Total 21 Gus,) | Lxcellent value / spnlied. JCarrage et 6/12 v. Ga. 20V, G0mA
COMPLETE POWER PACK KIT, 19}1“[1 6/12 v. 10a. 250 v.

ARMSTRONG, TRUVOX, LINEAR, ROGERS, LEAK and JASON Consisting of Mains Trans., Metal Recti- (et

EQUIPMENT, GOODMANS, W.B,,FANE, WHARFEDALE SPEAKERS, | fier, Donble electrolytic, smoothing choke, chassis | CONTACT COOLED. 200 v, 75 mA,
GARRARD and GOLDRING T/TABLES. LUSTRAPHONE, GRAM- | and circuit. For 200250 v. A.C. mains,  Output (Brldsu). 10/11., 250 v. 50 mA. F.W. (l!ndseJ.

PIAN, RESLO and SHURE *MIKES’ all branches CASH or TERMS, 250 v. 60 mA, 6.3 v, 2 a, 8/11. H.W. 250 v, 60 mA. 5/11.

6/12 v. 15a. 250 v. 260 mA R ll.'B
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Solderless Terminal Fastener

S. H. Collett Manufacturing Co. Ltd., 347-349, Goswell
Road, E.C.1.

An ingenious tool for wire stripping, cutting and
crimping is available from the above mentioned firm.
Known as the Collett 3-way Crimper, it is handy for
those who experience trouble soldering terminal
connectors to wires.

The crimper is priced at 48s.

Listen In Comfort

Amplivox Ltd., Beresford Avenue, Wembley,
Middlesex.

A new moving coil version of the Jetlite
headset has foam air cushions which enable it
to be worn for very long periods in comfort
without contracting headaches due to pressure
on the ears. The cushions also exclude extra-
neous room noises so providing complete aural
privacy and good quality sound reception.

The boom arm is adjustable for length and
320° angle of rotation enables the wearer to
select right- or left-hand usage.

Each earphone is low impedance (200 ohms)
providing an excellent frequency response
throughout the audio range. They can be
supplied wired for either monaural or stereo
operation; the boom arm microphone is
optional.

The price of the complete headset is £12 6s. &d.
list price. The headphone without boom is
£9 1s, 6d. list price.

PRODUCTS

New High Power Batteries

Ever Ready Co. (Great Britain) Ltd., Hercules Place,
London, N.17.

Our photograph shows the new range of round
cell high power batteries recently announced by
Ever Ready. :

The standard “U” type batteries are ideal
where intermittent use, moderate powers and
high voltage are necessary, such as receivers and
torches. But motor-driven, portable equipment
really needs higher capacity batteries capable of
delivering larger currents for longer periods with
less voltage drop.

The new “HP” round cell batteries have been
specially designed to fulfil these needs. They
have a paper separator—much thinner than the
electrolyte wall in the conventional paste version
—and high grade electrolytic manganese dioxide,
which has very fine depolarising properties.

At the higher current levels the HP2 will last
more than six times as long as the U2.
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F.M.Tuner Construction Units

Martin Electronics Ltd., 154/155, High Street,
Brentford, Middlesex.

Being more attractive and simple to construct
the “build-it-yourself>® kits are now becoming
more popular. Due mainly to the increasing
use of printed circuit and transistor techniques,
one can now build a unit that has a truly pro-
fessional finish.

Our photographs show a new f.m. tuner by
Martin Electronics. The tuner, like all their
kits, comes in unit form and there are three such
units in this set. Powered by 12 volts at 12mA
it has a sensitivity of 2 microvolts for 20dB signal/
noise ratio; 5 microvolts for 40dB signal/noise
ratio. The i.f. rejection is better than 50dB and
image rejection is better than 20dB. Drift is
less than 25kc/s and an automatic frequency
control is incorporated for accurate tuning.

The tuning range is from 88 to 108 Mc/s and
the audio response is flat from 30 to 15,000 c/s
enabling 50 microsecond de-emphasis. Output
voltage is 100mYV into high impedance (100,000Q)
on average reception.

The price of the tuner is £12 17s. 6d., or can be
purchased in separate units as follows, f.m.
head complete with tuning capacitor £5 12s. 6d.;
i.f. amplifier strip £5 7s. 6d.; and the escutcheon
drive, mounting assembly and controls £1 17s. 6d.
These prices include purchase tax.

A transformer designed specially for miniature work has
just been announced by Belclere. Known as type “ES” it
occupies less than one cubic inch and weighs less than two

ounces.

Ideal for transistor work the transformer is rated at 110V or

New Tape Recorder

Debenhams Electrical & Radio Distribution Co. Ltd.,
Eastbrook Road, Eastern Avenue, Gloucester.

A new tape recorder from Bang & Olufsen (Den-
mark) Ltd, designed for the user who owns a hi-fi
system and desires a good recorder to complete the
set-up is now available from the above firm.

The Beocord 1500 has no mixing facilities or output
replay amplifier but does feature meter recording level
indicators. Provision is also made for any corrections
to be carried out to stereo balance on recording or
replay. The Beocord 1500 retails at 89 guineas.

Mullard Digitrons

In last month’s article “Electric Clock with Digital
Display” the digitron type number was incorrectly
given as G 530M. This should read Z520M (available
through retailers).

Miniature Mains Transformer

240V 50c/s primary and 12V at 40mA secondary. The trans-
former is vacuum impregnated with thermosetting varnish,
epoxy resin, or high melting point wax. Fixing is by pins, for

circuit boards, or wrap-over clamp. Alternatively it can be
supplied in a mumetal screening can 1Zin high X 14in
diameter with #in hollow fixing bush at one end.

The Belclere Co. Ltd.,
385/387, Cowley Road, Oxford.




BRAND NEW
AM/FM
(V.H.F.)
RADIO
GRAM
CHASSIS AT

£13.13.0

(Carriage Paid)

Chaesis size 15 x 63 x Siln, lﬁghk .\’é\\; manufacture. Dial, 14} X din. in 2 colours,

predominantly cream. -200-250v. A.C. only.

Pick-up, Ext. 8peaker, Ae,, E., and Dipole Sockets,
o Gram. Aligned and tested.

Valves EZ

F.CC85. 5-ohm speaker required. Speaker 83 5in. and C

MW., F.M. and
1800 DM.; 200-550 M.

88-98 Mo/s.
47/8 (post 5/-).

10 x 6in. ELLIPTICAL SPEAKER 25/- {0 purd]
£3.10.0 down and 5 monthly payments of £2
Feeder 6d. per yard. ALTERNATIVE DESI

MW, 190-475 M.; V.ELF. 87-100 Mo/s;
of £2.4.0

Gram position. Otherwise s
chassis. Price £15.15.0 (carr. paid). TERMS: £3.10.0 down and 6
Total H.P.P, £16.14. Circuit dingram 2/6.

Tive push buttons—OFF, I..W.,
- Transformer. Tone Control. 1000-
ecl.; ECHS1, EF89, EABCS0, ELS4,
binet Lo fit chassis (Lable model),

rs of this chassis. TERMS: (Chassis)
eap Room Dipole for V.H.F., 12/6,
T.W. 1000-1900 M.; 8.W, (9-15 Me/s);
ilar to above
onthly ' payments

PUSH-PULL 0.P. AMPLIFIER

£5.5.0 (6/- Carr.)

Brand new 200-240 A,C. mains Bass, treble and
vol. controls, with wvalyes EZ80, ECCS3 and
2-EL84 giving full 8 w, Chassis 12 % 3} x 33in.
‘With o.p. trans for 2.3 ohm speaker. Front panel
(normally screwed to chassis) may be removed and
used as “flying panel".

LAFAYETTE BRAND TAPE

MYLAR BASE
7in. Stand. play, 1,200t ........
Tin. Long play, 1,8 e
Hin. Double p!
5iin. Double play, 1,800f
7in. Double play, 2,400i%,
Jin. Triple play, 450fl.
Stin. Triple play, 600ft. Plain ]
din. Triple play, V00£t. white
bin. Triple play, 1,800ft. haxch
5iin. Triple play, 2,400ft. 5
7in. Triple play, 3,600fi. (unboxed) 75/-

Postage 1/- perreel (4 or more post free).

FULLY GUARANTEED AT RECORD
LOW PRICES

ACETATE BASE

Sin, Stand, play, 600ft. . ...

7 in. 8tand. play, 1,200 {t

5in. Loog play, 000ft. ...

51in. Long play, 1,200it. . E

7in. Long play, 1,8008t. . .........

MESSAGE TAPES

din, Stand. play, 150i(.
3in. Long play, 225it. .
3in. Double play, 300ft.

“BRERLISTIC” ‘seven A s

7 Transistor Superhet. 350 Milliwail outyut, 4-inch %
speaker. All components mounted on a single £
printed eireuit board size 5} % 53in. in one complete =
assembly. Plastic cabinet with carrying bandle,
size 7 x 10 x 3}in. External socket for car aerial.
Ferrite rod nerial. Price for the complete parcel
including T , ete. and full

, Cabinet, §;
Uonstruction Data: £5.19.6. P. & P. 4/6.

PPY Battery 3/, Data and instructions separately

. Refunded If you purchase the parcel.
Any parts supplied separately.

4 TO 5 WATT HIGH GAIN AMPLIFIER

Only £5.15.0, (P. & P. 5]-).

Sultable for record player, radio, tape after equalisation.

Deuble wound mains transformer, Fully built. For A.C. mains of 200/2350 v. 14 d.b. neg.

feedback. Controls are volume (onfoff), treble and bass.

(bridge); ECC 83 and EL 84 valves.

Output for 8 ohm speaker.

Contact cooled metal rectifier
Chassis Size 63" % 67

{over spindle), overall height, Incl. valves, 5%, High and low input by Phono sockets.

GUITAR AMPLIFIER — 8 WATT

Chassis as for our Push-Pull Amplifier.

Valves EZ80, 2 X ELS4, 6 BRs.
and 15 -ohms, Bass, treble and vol. controls,

Outpui for 3

On-off switch. = Input 200-240 v, A.C.

Also suitable for pick-up, ete. OUR PRICE £5,5.0. (6/- P. & P.)

4-TRANSISTOR MINIATURE PUSH-PULL
AUDIO AMPLIFIER HIGH IMPEDANCE

PRINTED

200 mw. 35/-; { watt, 41/, P. & P. 2/6.

CIRCUIT. 4in. % 2fin. 1}in. over trans-
formers. Qutput for 3-ohm speaker. Suitable for
microphone, record player, guitar and intercom.
9 voli batiery required. Frequency range 100 cps. 1o
25 HKeps. Push-pull output clpss B. Instruction shect
provided. Fuolly wired ready for use. Two types.

4-SPEED AUTOCHANGERS

Cuarr. 5/-each

BERTAIL o..0oniioiniiaas £5.19.6
GARRARD AUTOSLIM ..  £6.10,0
BERRWOL .2l oiaes aes £7.50
AUTOSLIM 1 £10.19.6
NEEREOT o cicovioniasniis £11.10.0

2;-WATT AMPLIFIER

Our price ONLY 39/8 (post 5/-); a few
only; valves EF01 and ECLS2 with metal
rectifier:6 % 4 % 1§in. high (5in, over
ECLS2). Mains trans. and o.p. with vol
und tone controls; on-off; co-ax. input.

TAPE RECORDER AMPLIFIER

Tully built. Front panel 12} % 3in. Chassis size 10} % 5 x 4in. Valves EF86, ECCS3 and
2ELS84. Controls (1) MIC. Vol. (2) Tuner/P.U. Vol. (3) Play buck or monitor, (4) Tone,

2 jack sockets for Tuner/P.U, and MIC-switch for superimpose. Beparate

power pack

containing transf. & rectifier. For Collaro studio deck only. Price £8,14.0 (6/-P. & P.).

ALL ITEMS ARE NEW AND FULLY BUILT UNLESS OTHER WISE STATED, TESTED

BEFORE DESPATCH, Delivery by return
Terms available on Items over £5, Send 6d.

logue. C.0.1.2/Gextra
ALL ITEMS

Regret overseas orders cannot be executed.

GUARANTEED 12 MONTHS,

.mumna will do) for 20-page illustraled catas

VALVES 3 MONTH3

GLADSTONE RADIO

(CLOBED
WED.)
Aldershot 22240

66 ELMS ROAD, ALDERSHOT, Hants.

(2 mins. from Station and Buges),

ADVERTISEMENT
THE FUTURE FOR ELECTRONICS

Most people agree that this is the age of electronics and automation.
Many know that their own job may eventually be replaced by some
automated machine.

Slowly but surely, electronically controlled machines are taking over
from the typesetier, bookkeeper, lathe and drill operator, office clerk
and many other trades that were considered beyond the influence of
electronics less than a few years ago.

In the U.S.A. where this science is quite advanced, literally thousands
of jobs are disappearing every week. In England, thank goodness, the
trend has not been quite so rapid, though of course the same impact
will eventually be felt,

What should the average man do about this situation? Some will do
nothing and wait until they are unemployed, while others will of course
take action before it is too late.

Thexe is a solution for those who have a need for retraining and the
desire to take action! In fact the old saying ' If you can't beat 'em '’
applies to the menace of automation, more than to anything that has
threatened the liberty of man since King John signed Magna Charter!

Now, anyone can start to learn electronics easily through the study of
our course of 36 lessons. The lessons are crystal clear, practical, easy
to master and use, Early lessons make fundamentals clear even to the
beginner,'while other-lessons will give you the practical knowledge of
an expert!

This course actually compares favourably with some costing ten times
as much. You save because you receive all the lessons at one time and
are not required to purchase equipment you may not need.

This is a real home study course that has been bound into one giant
eight by eleven inch, 216 page manual. Each page is divided into two
columns, A wide column features the text, while a narrow column at
the side has the instructor's comments, helpful suggestions and addi-
tional pictures to simplify the more difficult parts,

Everyone can benefit from this practical course, including those
who’s main interest may be nothing more than a desire to have a
cleaxer appreciation of electronics as it relates to their present
‘work or hobby.

In addition to the course, Sim-Tech offer the opportunity to take an
examination in radio and electronics to those who have studied the
electronics course and feel that they have attained a sufficiently high
standard of proficiency. There is an additional fee of one guinea for
the examination (which is entirely optional). Further details are given
with each course ordered.

Sounds good doesn’t it, but how can you be sure that you are not
wasting your money ? Well, we will send you this course on the under-
standing that you must be convinced this is the best value you have
ever seen in electronic training, otherwise you may return the course
(or have your money refunded if sent with order) after you have
examined it in your own home for a full seven days.

The price? Only 39/6d plus postage 1/6d. Terms? Why, of course!
See coupon.

Open to all permanent residents of the U.X, excluding Ireland.

SPECIAL! SEND CASH WITH ORDER AND WE WILL INCLUDE A FREE
70 PAGE BOOK ON TELEVISION OR RADIO FAULT FINDING, These
books are regularly sold at 6/- each and are loaded with useful infor-
mation. By sending cash you reduce bookkeeping and other costs,
which savings we are able to pass back to you!

== —m—=—FREE TRIAL OFFER l-mm
To : Sim-Tech Book Company, Dept.EL6, Gater's Mill, West End,
Southampton, Hants.

Please send your ELECTRONICS COURSE for a full seven days’
trial. If not delighted, I may return the course post paid without further
obligation-on my part. Otherwise I will pay cash price, OR 10/9 fort-
nig_.;\lly until purchase price of 41/- plus 2/- service charge has been
paid.

O Tick here if enclosing full purchase price.

Please send me [0 FREE. RADIO FAULT FINDING BOOK.
[0 OSCILLOSCOPE BOOK,

Amount enclosed £
understand that you will refund this money in full if I am not 1009

satisfied. Overseas customers please send full amount (including
Ireland).

NAME

ADDRESS

County
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| Cordially invite

- Practical Electronics

| readers to try our
unsurpassed
p VALVE MAIL ORDER SERVICE
s | | Vast quantities of modern and obsolete

fully guaranteed valves available from
stock at very moderate prices. Send

ﬂre”el[ S.AE. for Full lists, Callers welcome

SPECIAL 24 HOUR EXPRESS MAIL ORDER SERVICE

AZ3l 12/6[EF98 10/-PLB2 7/6/X79 40/-6KBGT 9/6
DAF91 4/6EFI83 9/-PLB3 7/61R5 5[6 6L6G 7/6

’ inking i i DAF96 6/6EFIB4 8/-PLB4  7/-1S5  4/66QIG_ 6/
If you're thinking in terms of tape recording, then Dr3I Sl 1iePiS 00T Yeearer 19-
the Brenell deck and complete recorders should be | DF96  6[6EL4l  9/-P 6/-3T4  5-6U5G 7/6

i X g DK91  5/6EL42 9-‘PY82 5/63V4 7/-6V6G_ 4/-
uppermost in your mind. The reliability, the | DK92 ,’;_Em sfg‘pygg 7?523;13 :f-g;ia'r 716
versatility and the quality of manufacture are t S 75",‘_2.':19350 ALy pgﬁsnGJGT tsﬁg_r 85',!5
seldom equalled in other tape recorders (even in ‘ DL94  7/-EMBI  8/-SP6l a7 e 1206

i L96 6/6EMB4 8/-Ul4 12/6 6/30L2
those costing much more).

D \

EABCS0 5/6EYS!  7/6{U25  10/-6A8  B/67B6  21/-

i s Sl 5\§‘ras 7026 10/6EALS /6787  9/6

EB9I -3/6EZ40  T/-UI91  13/6 gggg :ff‘ e ‘3;2

H | or bett ' EBCHI  8/-EZ4I Jeusal 188 Te a7 o I

oW many can equal or betier EBFB0 7/6[EZB0  5/6U8 19/6/ 26 I8

EBFE3  B.EZBI  5/6 UABCE0 5/6 688G Sl I
EBFSY  7/6GZ32 126UAF2 B/65are  Sloabs 4l
ECCBI 4]-HL4IDD  [UBC4l 8-¢xi®  3uloFl 10/

ECC82 5/ 12/6UBF80  7/6cony  10/612AU7  &/-

this specification ?

ECC83 5/8lKTe6 I7/6UBF8Y  7/6icong  12/612AX7 56
4 record/playback speeds 1%, 33, 74 and 15 ips ® 3 motors Eggg; iflf EP\":’M 'W:“HEH;T I%‘..—,Bws 9/-12BA6 76
(capstan motor-hysteresis synchronous) e low ‘wow and ECH35 12/6MUI4 17/6lucLe 86 'EE‘?”' ;‘;{%EEFGT -gj‘-

: A : ECH8l 7/-0Z4  S[UF4l  7/66Ce  6/6/12Q7GT 6/-
3% ips and.0:25~,(, at 13 |ps) e double-gapped ferrite erase ECHS3 5[9\PCCB4 6!-U1’-a9 ”_2‘:“6 25];- |z?Q7 ]25_
head to minimise erase noise ® narrow-gapped record/play- ECL80 6/6PCCB9 8/9\UL4l  7/66CH6 10/-19AQ5 8/-

ECL82 8/6PCFBO  7/-ULB4  6/-6C6 5/625Z4  7/6

|
I
flutter’ content (0.059, at 15 ips, 0.19; at 7% ips, 0.159% at | ECH42 8'6:N7B 22!‘5'UCL83 9!-5(:551- 8/-12KBGT 10/-

back head to give extended frequency”res.ponse e pause ECLB6 B/6pCFBs  9/6UYV4I  7/6<Fs 519 35L6GT 8!6

control e superimpose control e 81" dia. reels (to take EF4l 7/6pCLB2  7/6lUYS5S  5/66H6 2/.i35w4
» g ; i [ EF80 5/-PCLB3 9/-VP4B 17/6l6)5G/GT  [35Z4 6]6
104” dia. N.A.B. reels at extra cost) e fast rewind e digital EF85 S-PCLB4  7/VRISO[30 | 5/630Cs 86
rev. counter. ! EF86 7/-PCLBS  7/6 7/-6J7G  5/-80 16
EF89 8/-PCLBE 10/-WBIM  6/-6K7G  2/-90CG  25/-
Mark 5 EF9I 4/-PL36  11/6[X61M 13/66K7GT 2/699CY 25/
EF92 7/6X78  26/-6KBG  4/-1807 9/6

Series 2 | BRAND NEW TRANSISTORS

Deck | oc3s 10/- oc72 OCBID 5/
| OC42 é)- OC74 st OC8Im/pr 12/6

OC44 5/- OC75 8/- oCs2 8/-

QC45 5/ OC77 8/~ (olai:71] &/«

ocC7I 5/ (olad:]] 5/- ocCi70 6/=
SILICON RECTIFIERS

400 volts 350 mA 7/6 each
METAL RECTIFIERS

RMI1 7/6 14AB6 23/- 16RD 2-2-8-1 12/- (FC142)

RM2 8/- 14A97 26/« 16RE 2-1-8-1 10/- (FCI150)

| RM3 10/- 14A100 28/~ IBRA [-1-8-1 5/- (FCII8)

| RM4 17/6 14RA 1-2-3-2 21/~ (FC301) I8RA 1-1-16-1 7/- (FCI16)
| RM5 19/6 14RA 1-2-8-3 25/- (FC31) 18RD 2-2-8-1 16/~ (FCI24)

For full details SETS OF VALVES

fi5 e gpaciatly 'RiF;sls L;;;lagkgr DL92, Dt.94 e e :;f:
designed amplifier DAF96, DF96, DK96, DLS6 $ | S Seb o A28l
for use with the above :

deck and the range of mono "TERMS OF BUSINESS C.W.0O. or C.0.D.

and stereo recorders, write or telephone the sole manufacturers: 42 PACKING CHARGE ON ALL C.0.D.

ORDERS. POSTAGE 6d. per VALVE

RST VALVE MAIL ORDER (0.
211a, STREATHAM ROAD, MITCHAM, SURREY

Brenell

BRENELL ENGINEERING CO. LTD. Aqioncn 6 It tobam 05 & 673
231-5 LIVERPOOL ROAD, LONDON, N.I | Mon. -Sat. 9 a.m.-5.45 p.m. Woednesday 9 a.m.-1 p.m.
Telephone : NORth 8271 (5 lines) a4 Lunch 1.30 p.m. - 2.30 p.m.
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A SELECTION FROM OUR POSTBAG

Modules ahead

Sir—I would first like to thank
R. V. Walley, of Bristol for his
suggestion concerning the “in-
betweens™. I find PrAcTICAL
ELECTRONICS an extremely well-
informed magazine yet I do not
possess the ability to construct
many of your designs.

In the first edition of your maga-
zine, I found the Transistor Morse
Oscillator which I successfully
undertook. Could we please have
some more articles of this nature?

G. Chisholm (aged 15),
Rawmarsh,
Yorkshire.

We're sure this issue will keep you busy
for quite a time.

Printed circuits . . . for

Sir—I was horrified and astounded
when I read J. E. Brown’s letter
decrying printed circuits in your
February issue.

Whilst I agree with him that few
amateurs would care to “mess
about with chemicals” to produce
them, he is quite wrong to say that
there is a “lack of availability
on the market.”

My own firm have been pro--

ducing “one off” printed circuit
boards for the homc constructor
for the past year. And adver-
tisements have appeared in Prac-
TICAL ELECTRONICS from time to
time.

I cannot understand why Mr.
Brown dislikes printed circuits,
for they are by far the best method
of constructing transistorised equip-
ment. After all, you must have
somewhere to mount your tran-
smtors, and if that is going to be a
piece of insulating board, you
may as well let it carry the wiring
as well.

Printed circuits also make equip-
ment hghter and more compact,
there is less likelihood of errors
during construction, and greater
stability is obtained due to the fact

that all the vital components are in
exactly the position the designer
intended.

Judging by the orders we have
received from amateurs Mr. Brown
is clearly in the minority, and I
trust that he will soon see the error
of his ways.

G. K. Sutherland,
Llangefni,
Anglesey.

. . . nd against

Sir—Re “Down With Printed Cir-
cuits 7’ (Readout in the February
issu¢ of PRACTICAL ELECTRONICS)
I must heartily agree with J. E.
Brown. Also from the TV service
engineer’s point of view they
constitute a load of trouble. Quite
apart from ordinary component
breakdown, distortion of the
Paxolin board results in fractures of
copper conductor strips, bad plug
connections arise due to corrosion
or folding over of contacts, etc.
Paul S. Willaret,
Radcliffe,
Lancs.

. . . i's all in the mind

Sir—I would like to take up some
of the comments made in Detached
FParticles, where it is suggested that
a case can be made out for con-
ventional current flow direction on
the basis of hole conduction in
semiconductors.

I must point out that this is not
really so, because the idea of hole
conduction is merely a useful
method of considering a particular
type of electron flow. The hole,
or apparent positive current carrier,
seems to move from positive to
negative, but the only physical
object which has moved is an
electron, in the other direction.

The positive charges are due
to the nuclei of the atoms, which
are not free to move.

H. N. Rutt,
Hatfield,
Herts.

Guitar for £6

Sir—Please find enclosed photo-
graph (see picture at top of page)
of an electronic guitar as made to
your specifications in the January
issue.

My son and I have not yet had
time to fit the controls which are
outlined in the February issue.

The guitar is a great success, and
we have played it through a small
amplifier direct.

Needless to say my son is
delighted with it and the total cost
is as follows:

£ 8 d,

Pick-up 30" 0
Strings ara 110 0
String winders .. 15 0
Varnish .. 5 6 0
Fret wire . . Lt 20
Araldite Glue .. 6 0
Total 519 0

The wood was mostly odds and
ends scrounged here and there.

S. W. Burrows,

Wilmslow,

Cheshire.

Sir—I am an amateur photographer
and interested in making an auto-
matic enlarger exposure controller
(not a timer).
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A SELECTION FROM OUR POSTBAG

continued

I have found an old American
circuit diagram using valves. Can
this circuit, or a circuit working
on the same principle, be con-
structed wusing transistors with
battery power supply?

I have been given a photocell
type OCP71: could this be used
in such a circuit ?

B. J. Solloway,
Chasetown,
Nr. Walsall,
Staffs.

This is one of the few times when the low
impedance of the transistor is a dis-
advantage. The OCP71 you mention
could not be used easily, as the current
this device would deliver, when illumin-
ated by reflected light from the baseboard
of an enlarger, is almost the same as that
when it is not illuminated at all.

The problem of making a timer which
works as you suggest is one | am at
present investigating. In the very near
future | hope to be able to provide a
suitable, proved circuit—G. J. Flanagan.

Sir—Last night I had cause to wire
up another amplifier for my Two-
way Intercom published in the
December 1964 issue. I then dis-
covered an error in the blueprint
circuit,

Please note that R6 should be
3:3kQ and NOT 33kQ as shown
on the blueprint. As this will
almost certainly lead to damage
to the output transistor, I can only
offer my apologies to all concerned
and hope I have saved some
readers from disaster.

K. Berry,
Barton-on-Sea,
Hants.

gligm of the
bumble hee”

Sir—I suppose I am rather like
the bumble bee. Aerodynamic
theory says that with his fat body
and small wings he can’t possibly
fly. But he knows nothing about
aerodynamics—so he just goes on
flying.
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For a good few years now I have
happily knocked wup speaker
enclosures without knowing a thing
about it, and so far as I can tell
they have all worked perfectly.

But now, having progressed too
far with a slightly more compli-
cated project to be able to alter it,
I am stopped dead in my tracks
by an article on the subject by
K. F. Russell in your current issue
(see Jan.-Feb.).

Oh dear! All those graphs and
diagrams and all that stuff about
resonance, frequencies, reflex tun-
ing, acoustic resistance and old
uncle Tom Cobleigh and all!
Way, way above my poor befuddled
head!

What I am doing is trying to
improve the sound with my TV
receiver by providing a separate
source with a Jason JTV2 tuner,
Sinclair X10 amplifier, 15Q to
3Q transformer and three speakers.

I have bought inexpensive mass-
produced speakers: a 131in x
8in elliptical, a 10in x 6in middle
range unit and a 2%in tweeter.
These are used in conjunction with
a cheap Japanese variable cross-
over.

For these I have built a floor-to-
ceiling enclosure behind the TV
receiver, The external dimensions
of this are 7ft 9in x 1lin x Sin.
It is made of softwood and the
internal capacity is about 1-8cu ft.

Until I read Mr. Russell’s
article I was merely going to line it
with carpet underfelt and drill a
couple of holes in it with the vague
idea that this was a good idea to
avoid air pressure inside. Now I
realise that this is a most complex
procedure.

Please, how do T determine the
correct reflex opening for the
speakers and enclosure I have
described ?

P. H. Marsh,
Warrington,
Peterborough.

We should first like to reassure you that
one can obtain satisfying sound repro-
duction with quite ordinary speakers in
enclosures built without mathematics.
It is when we wish to achieve reproduction
which is close to the original sound that
we need to start with loudspeakers
capable of a smooth response throughout
the audible range, and these tend to be
expensive.

The application of elementary scientific
principles ensures that we do get the
best from our speakers, and a cabinet
made in this way costs no more.

As regards the enclosure described,
this is @ most unusual shape, and we
would not recommend it. The main
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trouble is that it is shaped rather like
an organ pipe, and will tend to resonate
as such. If it is open at one end for
the bass unit, and closed at the other,
it will resonate at about 26cfs. If it is
open at both ends, it will resonate at
73c/s.,  In both cases, there will be
secondary resonances as the air column
breaks up into different modes of vib-
ration, this will give rise to a colouration
of sound which can be very disturbing.
In addition to this, the rather shallow
dimension of 5in can give rise to severe
“honking”’.

Our recommendation would be as
follows. The tweeter unit should be
put at one end of the cabinet, in its own
airtight compartment, about 5in or 6in
long. If a crossover for the middle unit
is chosen above [,000c(s, the middle unit
should be placed, again in its own com-
partment, which can be about 8in long
at either end of the remaining length
of the enclosure., The bass unit should
be placed away from the ends and the
middle of the remaining enclosure,
preferably about a third of the way
along.

The whole of this enclosure should be
loosely filled with some light absorbent
material such as bonded acetate fibre,
cotton wool or fibre glass, and a tuning
slot of 9in long by %in wide should be cut,
the position of this not being critical.
It would, however, tend to reduce reson-
ances if the slot were to run parallel to
the longer dimension of the enclosure.

Reversed meiler leads

Sir—With reference to the High
Impedance Voltmeter described in
the January issue.

I would like to know if any
damage would be done to the
transistor if the test leads were
connected round the wrong way,
and if this is so, would it be
possible to place a diode in the
positive test lead.

D. J. Binnington,
Saint Osyth,
Clacton-on-Sea,
Essex.

There is no need to include a diode in
series with one of the test leads of the
High Impedance Voltmeter gs the base-
emitter junction of the transistor con-
stitutes such a diode.

If the test leads are connected the
wrong way round, this ““diode” is reversed
biased and little current can flow anyway.
However, as you may have observed, a
reverse deflection of the meter occurs
when the leads are reversed and this
may damage the meter.

When taking readings, always start
on a high range and switch down pro-
gressively. This will protect the meter
as any errors in connecting the leads
will be obvious.—R.E.F.S.



TE22 SINE SQUARE WAVE
AUDIO GENERATORS

Sine: 20 cps {0 200 ke/s. on 4 bands. Square:
20 ops to 20 kefs. Output impedance 3,000
chms. 200/240v. A.C. operation. Supplied
Brand New and Guaranteed with instruction
manual and leads. £15. Carr, 7/6.

LAFAYETTE HA-63
COMMUNICATION RECEIVER

T valves ptna Rru"\rr 4 Bands. 550 ke/s—
41 Mefs, N {L.—Band-
spread Tun n;: 200 Brand New
24 Gos. Carr, Pa

o —BFO—A?

LAFAYETTE ‘PRECON’
AMATEUR PRESELECTOR/CONVERTOR
Convertor—20-15-10 metres. Preselector—80-40- 15-10
metres, Cr il controlled—2 R, 8 AC,
operation. Brand New, 19 Gns,

S .
COMMURNICATION RECE!VER
4 Bnndr 530 _ke/s—30 Mefs. “S" Meter—
BF Bandamvuxl ‘Tuning—DBullt-in I
AL Brand New.

apeakcr .J.im
18! Gns. Lm—r.]h‘

LAFAYETTE HE 30 RECEIVERS l

& valves, 550 ke/s—30 Mc/s.  Semi Kit

. i = = YOLT =i
ori. 25 Gos.  Garr, Paid, | PART sTAsl?.:;zE ER TRANS|STCJR 4
Lk — EXCHANGE TRANSFORMERS |
MODEL DA:-l AUTOMATIC WELCOME Toput 80-120v. and 160- MlcnoPH40NE mxsa

ELECTRDNlC KEYER
Lorised.
. £18/10/0.
Automatic Bug ke)

RCA AR.88 RECEIVERS
LF. Model 75-550 ke/
Guaranteed Perfect Ord
D. Model kefs—.
“As New Condition™, 285,

240v, Constant output 110y, |
or 240v,, 250 watts. Brand
New( nteed. £10.10.0.
Carr. 7,
RK 140 STEREO TAPE
DECK WITH BUILT-
IN PREAMPLIFIER
tors—4 Valves. Will record or play-
ck “-lteren or \‘!nnn at .u or .it

or G or 12 volt D.C.

P. &P 26

Carr. 30/- 4 inputs. Output 500 MW, d0o1

Size 15" x 10" x 61", 200,

MULLARD on. Brand New 42 Gns, P. &
0C81—TWO ¥ —_— e = e S
FOR 5/= | 9 TRANSISTOR 2 WAY TRANS/RECEIVERS. RANGE UP TO 5 MILES.
| £25 PER PAIR

LAFAYETTE TE-20A R.F. = . —— e ik
SIGNAL GENERATOR : VARIABLE VOLTAGE

TRANSFORMERS
Brand New Guarantes
Shrouded. TInput 230v.
Output 0-260 Volts,

1 Amp—£4.10,0, 10Amp—£16.10.0

Opar'\tlcu

pi s S
« mp—=&3.. WU, 20 i +40,

LAFAYETTE TE-18 GRID DIP METER 25 Amp Portuble—Metal Case
Covers 360 1 with Meter-Fuses, ete. £9/ )9

Eunphml. opera
/10/-. Carr.

ARMY FIELD TELEPHONES TYPE F
Cenerator Bell Ringing, 2 Line Connection. With Wood
Carrying Case, Fitted Batteries. Supplied Fully Tested.

£4/19/8 pair. Carr, 7/6.

CLEAR FLASTIC PANEL METERS Al Yy LAFAYETTE HI-FISTEREO HEADPHONES

L -15,000 Creles. Air Cushioned Headband with

1 dO\rrlnadJunc'lnn Box. Brand New Guaranteed.
. & P, 2/6.

TS-76 20,000 O.P.V.

PUSH BUTTON MULTI-

TESTER Targe clear plastic

| scale, simple operation. D.C.

volts up to 1,000v. A.C. volts up to

| COLLARO STUDIO Tape Tran. |
scriptors, 2-track £10.10,0. 4-track
£13.10.0. Post Paid,

First s:r-ul« ¢ ity, Moving Coll panel meters, available
Discounts for

SmA....
10mA.
S0mA.

326 1,000v. Resistance up to 10 meg-
56’8 ohm. Current up to 250 mA.
. 578 $ 1y Decibels 20 to + 38 db. Size
i e . 60OV ALC, . Bin. x 4 %inx2§in. Complete with
B0-0- uupA .. 298 TH0mA. ... “3"Meterlin A 29/ 5 E-A;h. batteries and instructions,
., P. 2/.
§§2 g:l.gtﬁ::t : ﬁ;g POST EXTRA Larger sizes available—send for lists, Ll i
1-0-lmA ..... 22/6 ILLUMINATED “§” METER. Cal.in 8 LAFAYETTE TE-46 RESISTANCE CAPACITY
ImA... 22/8 units. 6V. lamp. 29/6, P. & P. 1] 6in. square ANALYZER 2 PF—2,000 MFD. 2 ohm: phms. Also
Z2mA... - 22/8 39/8. P.&P. 1/ checks impedanee, tu tio, insulation 200 Brand New £15. Carr. 7/6.
AMERICAN TAPE MULT].METERS SILICON REC"I’IFIERS
First grade quality American tapes. 250 v. P.IV. 750mA. ..... 8=

Brand pew and guaranteed, Discounts
for guantities.

Brand New—Fully Guaranieed—Lowest ever prices 400 v. P.ILV. 3 aup,
Supplied with leads, batteries, instructions

TG ReRRS

8/8; Bin., D00It. L. MODEL PT-34. 1,000 0.P.V. 0/10/30/250/500, 1 oon v. A.0. and

1,2001t, 1. F mylar, 15/ bii D 01/100/500 MA.  D.C. 0/100k€2.  89/6, & P. 1/6. 5

LT A 53in., 1,80 3

rl?mr, %2 o, 'lj.‘.t;)l:it std. mﬂu‘ MODEL 590_ ‘H} 000{0]‘\’" 0/1.5/1/2.5/10 100,‘250,':}00.‘1.mnv i 1)

2/6; 7in., 1,8001t. L.P.. acetate, 15/=; D. 100/250/500/1,000V. A S0 A[5(50/500mA i e i s

7in, 1,800it. LP. mylar, 20/~ 7in., o 0O GOR.16 Mog o6 Megl3. E8I16 rantivhid. Discounts for quantitles, "~ Fost extra.

Lu e e MODEL NH-201 0000 | MODEL  TEd2 20600 | MARCONI TF 144 G/4 STD.
'ostage 2/-. Over £3 post paid. 0.B.V. 0/.25/1/10/50/250/ . 0f. gﬁf:ﬁ[-‘n”nn f'OUI SIGNAL GENERATORS
500/1,000 v. b.c 0/10/30 1.2uu ,000/6,000 D.C. | 85 ke/s—25 Mejs. Perfect order. 225
250/300 v. A.C. 0/50pA] uju,'.mmolﬁooﬂ.eon Bl :
lnfﬂmﬂ M-\B uj.mﬁom;; ,(:‘Ig!(u‘;smi’ajﬁuf:fuu MA. el
5 Meg(). 99/8. P, & P [BO0K /6 Meg, /60 Meg,
‘ S | ER Qfm“ $5/1575. | MINE DETECTOR No. 4A

RECORD_ING HEADS

Bradmatic: 1r:mk.

Post Ex | P, & P.2/6. will ;h.-tccic all types of metals. Fully
M DE 25“1- . | poriable. omplete with  instruciions,
HEADSETS 0! 5L 0/2 I,f,,?oo ?gg 39/8, Carr. 10/-. Batlery 8/6 exira.

DLR5 Low Imp. E 0, Q,an V.A.C,

‘WB88 Low Imp. with rubl lierear pads : BEST BUY!

gll'l‘ll';’mgnli;ﬂdezl i!ilu‘:nw ?:il \v"th o0 e Send 1/- P.0. for full Catalogue and Lists,
f i wi . o 0 - dh, 9 a.m, to 8 p.m, e day Monda
ALL NEW — POST EXTRA | 82, F. & P 49/6. F. E’ 2/, to Satur:ay. 'l‘md% s ppﬁ:fiy W y

===
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ﬁm @@@ (RADIO) LIMITED
Phone: GERRARD 8204/9155
Cables: SMITHEX LESQUARE
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The pre-paid rate for classified advertisements is 1/- per word (minimum
order 12/-), box number 1/6 extra. Semi-displayed setting £3.5.0 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
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SERVICE SHEHS

S8ERVICE S8HEETS for all makes of Radio and
TV 1025-1964. Prices from 1/- with free
fault-finding guide. S.A.E. inquiries. Cata-
logue of 6,000 models, 1/6, Valves, modern and
obsolete. Radio/TV  Books. S.A.E. lists,
HAMILTON RADIO, Western Road, §St.
Leonards, Sussex.

GENUINE SERVICE SHEETS, Radio/TV/T
Recorders, S.A.E. with enguiries: RED-
WATT ELECTRICAL, 41 Denmark Street,
‘Wakefleld, Yorks.

SERVICE S8HEETS, Radio, TV, ete,: List 1/-.
S.A.E. Enquiries: TELRAY, Maudland
Bank, Preston.

STATE MODEL NO.
S.AE. ARWIN,
Helens, Lancs

SERVICE SHEETS

4/- each, plus postage.
We have the iargest display of Ser-
vice Sheets for all makes and types
of Radios, Televisions, Tape Recor-
ders, etc. in the country. Speedy
Service,
To obtain the Service Sheet you

Radio 2/-. TV 2/6.
19 George Street, St.

require, please complete the at-
tached coupon:

From:

5 Fl A TSR s arVoseeh e :
Ca T e R B S R e

To: S.P. DISTRIBUTORS
44 Old Bond St., London, W.1
Please supply Service Sheets for the
foﬂawmg

Radio/TV
Model s R Ny S AR e e T
New 1965 List now available.
| also require list of Service Sheets
at 1/6.
(please delete items not applicable)
I enclose remittance of .......ocoveeeannanns

MAIL ORDERS ONLY  Apre
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EDUGATIONAL

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

STUDY RADIO, TELEVISION AND ELEC-
TRONICS with the world's ldrgest home
study organisation. LE.R.E., City & Guilds,
R.T.E.B., etc. Also Practical Courses with
equipment, All books supplied. Write for
FREL Prospectus stating subject to I.C.S.
(Dept. 577), Intertext House, Parkgate Road,
London, 8.W.11.

THE INCORPORATED PRACTITIONERS in
Radio & KElectronies (I.P.R.E,) Ltd., Member-
ship Conditions booklet 1/-. Sample copy of
I.P.R.E. Official Journal 2/-, post free.
Secretary, Dept ¥, 32 Kidmore Road, Caver-
sham, Reading, Berks.

TRAINING

Full-time courses in RADAR and RADIO-
TELEGRAPHY for prospective marine Radio
Officers. Govt. approved exam. centre.

Also courses in basic ELECTRONICS, RADIO,
TELEVISION and PRACTICAL SERVICING.

Apply:—Director, British School of Teiegra‘ly,
20 Penywern Road, Earls Court, London, 8.

A.M.LLE,R.E., B.Sc.(ENG.), A.M.I.Merh.E.
Clt.y & Guuds G.C.I.,, etc., on “NO PASS—

NO FEE” terms. Wide runge of guaranteed
Home Study Courses in Electronics, Com-
puters, Radio, T.V., etc., 156-page Guide—
FREE. Please state subject of interest.
BRITISH INSTITUTE OF ENGINEERING
TECHNOLOGY, 151 College House, Wright's
Lane, London, W.8.

MISGEI.LANEOUS

CONVERT ANY TV SET into an Oscilloscope.
Diagrams and Instractions, 12/6. REDMOND,
42 Dean Close, Portslade, Sussex,

modern

HAMMER FINISH PAINT. The
finish for electronics. Can be- brushed  or
sprayed. Blue or silver, 2loz tins 3/6,

i pint 7/6, 1 pint 15/-. Post 6d. on any order.
Trade ~.upp1|ed FINNIGAN SPECTALITY
PAINTS, (PE), Mickley Square, Stocksfield,
Nerthumberland.

TELEVISION SETS, not working. For callers
only. 17in. £1/10/-; 2lin. £3/10/-; 14in.
mains portables £2/10/-. Phone: Bournemouth
26840,

GOVERNMENT{SURPLUS 'Elecin('al and Radio
Equipment. Our new illustrated catalogue
No. 16 ready early March. 2/6 POST FREE,
cost refunded on gurchase of goods over £2.
ARTHUR SALLIS RADIO CONTROL L.TD.,
93 North Road, Brighton, Sussex,

TAPE REGORDERS, TAPES, ETC.

FOR QUALITY consult our sixty-page (photo-
graphically illustrated) latest Hi-Fi equipment
catalogue (4/6d.). Unbiased advice, prefer-
ential ferms to members, LP-s from your
precious tapes, AUDIO SUPPLY, 10 Clifford
Street, London W.1.

BRITAIN’S LARGEST TAPE EXCHANGE
welcomes vou: “WORLDWIDE TAPE-
TALK,” 35 The Gardens, Harrow. S.A.E. for
particulars.

TAPE TO DISC RECORDING. 10in T P,
42/-: 12in LD, 48/-; 7in EP, 21/-. S.A
Teaflet, DEROY SOUND ~ SERVICE, 5’
Hest Bank Lane, Hest Bank, Lancaster.
Tel.: HB.2444.

SITUATIONS VACANT

RADIO TECHNICIAN

A number of suitably qualified
candidates will be required for training,
leading to permanent and pensionable
employment. (Normally at Cheltenham but
with opportunities for service abroad or
appointment to other UK. stations).

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 £722,
at 25 £929 (highest pay on entry) rising
by four increments to £1,067.

Prospects of promotion fo grades in
salary range £997 —£1,634.
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 Communication Headquarters

Oakley

Priors Road

Cheltenham
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CONTINUED
TRANSFORMERS FOR SALE RECEIVERS AND COMPONENTS
o3 AT (continued) (conlmued}

TELEVISION:!

From your OWN Car Battery

Famous DELCO TRANSFORMER trans-
forms 1" or 24v, supply to mains Power
for TV, 1 drills, ete. NBW ONLY
.0 I),‘?ﬁ extrar . Corp. Puia, 091=
VIBRATOR PDWER-PAK. Step 12v. up
to MAINS output. For Llll\‘l‘]ﬂll AC/DC
razors, small fluor nt fittings,
T T R SR Only 32’6
HOOVER ROTARY TRANSFORMERS.
6v. input, 250v. ourput. 12v.input, E’_
400v. qutput. 32 warts, Brand New
GENERATING SETS. Brand New, TINY
TIM. 12v, 300 watts. 1n packing case,
S8ELF STARTING. XNormal List £35
Price £76. Price Delivered

Nend NOW—Delivery by return

JAMES WALKER, ELECTRONICS DIVISION

36 Alexandra Sireet, Thurmastan, Leicesler

FOR SALE

DID YOU KNOW that Suffolk Tubes, still the
largest independent tube rebuilders, give a
free delivery service by van or passenger
train to all parts of the UK. Each tube is
guaranteed 12 months and all types are always
available off the shelf at Xkeenest prices.
1-3 Upper Richmond Road, Putney, London,
5.W.15. Telephone Vandyke 4304/5267.

NEW £18 DYNAMOTORS. Input 12/18 volts.
Ulltpllt 240V, 120/200 \vnts, AC/DC, bargain
£4, J. O'BRIEN, 1, Hightown, Waterfoot,
Rossendale, Lancashire,

TRANSISTORS UNMARKED UNTESTED.
40 for 10/=, . & 1. 1/-. 4 packets post free.
Relays, thousauda of types, special catalogue
free. - General Catalogue of Mechanical &
Kleetrical Gear, Tools, etc., 5,000 items, free.
K, R WHISTON (Dept. PET), New Mills,
Stockport.

RELAYS, EX-BOVERNMEHT. £3 for 12, our
selection, post paid. WALTONS WIRELESS
STOREa, 15 Church Street, Wolverhampton.

ELECTRIC
SOLDERING IRON

FANTASTIC
BARGAIN OFFER
Lightweight Pistol QNLY

Grip handle, 40
watt, 240 - 250v,
A.C. Solid copper

bit, detachable
handle forms cover F-&P.1/-
for iron when not in use. With
4ift. Safety 3-core flex. Indis-
pensable for every home handy-
man, A boon to model makers and
a necessity for every electronics
enthusiost. Offered to you at this
new arnazmg price.
SERVICE (Dept. P.E.1)
Lusud Hall Lane, Tatsfield, Kent.

VENNER TIME SWITCHES reconditioned,
14-day clock, once on, once off every 24 hours,
jewelled movement, fully guaranteed, 5 amp.,
32/6; 1 amp, 25- P. & P Bj6. AR
BATCHELOR (P.E. Dept.), 4 Park Road,
Bromley, Kent.

5-TON FACTORY CLEARANCE, Radio, TV
Electrical Components, in mixed parcels.
Example: 28lb. mixed parcel £1, pp 7/6d.
BSpeakers, grilles, valves, bases, if.s. eovel
condensers, ete. Hundred other items. S.A.15,
List and Postal Orders to P. NEWTON, 16
Shalcross Crescent, Hatfleld, Herts.

CONDENSER BARGAIN! Miniature paper
condensers, }in x din. Ideal for transistor
sets, .0001, .001, .002, .005, .02, .04uf. Your
choice, '7/6d. per 100 or £3 per 1.000. G. .
\[I%‘\\ ARD, 1; Peel Close, Drayton Bassett,
Staffs

WANTE D

NEW VALVES WANTED
Any type, or quantity

CASH PAID

R.5.T. Valve Mail Order Co.
211A Streatham Road
Mitcham, Surrey
Telephone: MITCHAM 6202

RECEIVERS AND GDMPOHENTS

A1 POST FREE BARGAINS. Guaranteed
reclaimed wvalves. Send for full list - to
Dept. MO/E, A.1 RADIO COMPONENTS,
14 The Borough, Canterbury, Kent.

TWO “P.E."” 5W. AMPS C/W POWER UNIT,
£10; Heathkit SSU-1 £5. 1364, Orchard
W’ay, Shirley, Surrey.

R.&R.RADIO & TV SERVICE

44 Market Street, BACUP. Tel. 465
SALVAGE VALVES

6F13 4/6 10P14 5/- PL82 3/6 20P4 6/6
6118 4/6 20P5 6/8 USOL 7/6 30P16 5/-
EF801/6 30P4 7/~ 10F1 1/6 PCCS4 4/-
}‘CCS‘)I 6F15 5/- 20F2 5/6 PCL83G5/-
LLL%% EB91 1/~ 30FL1 5/~ PY81 3/6
30F5 5/- PY82 6/~ U301 6/-
PL3S 6/~ GUSGT  10P13 5/6
PCFSO 2003 6/ 6 20D1 1/6

4/~

PL8L 5/~ BOPLL 6/— 30P12 /-
PZ30 5/~ PL36 6/~ PY82 4/-
U329 5/~ PCLS25/-

Post 6d. per yalve, 3 or more post free,
Speakers ex T.V. 5 inch round $ 6, 6 by 4 inch
3/6, 8 inch round 6/-, post 2/

Pnnier! circuit panels, 73" x 8% r]e’m condition
contmmng 3 OBA v/h, Diode, resistors and con~
densers 3/-, post ]).ml

10” speakers, cast alloy chassis, ex equipment,
3 ohm 12/6 including post.

Resistors, New: 1 watt 31d., 1 watt 5d.,
9d., all 10%. Silver mica, paper and e
lytics in stock. New Mullard transistors and
condensers in stock. S.A.E. with all
enquiries, All: goods subject to satisfaction
or money refunded.

TRANSISTORS. 0C44, OC45(M), OLBI(M),
OCBID(M) &/~ AF117 7/B, Set

0C81/81D 12/6. . 0A81 Diodes 2/9. M:m.].tura
Condensers. 8, 16, 25, 50, 100 mFd. 15 volts
2/3. B.E. CURREN, 77 Lydiate Lane,

Eccleston, Chorley, Lancs.

“P.E."” V.H.F. BROADCAST RECEIVER.
S.a.e. for itemised price list including ready
wound coils. Mullard Capacitors for the
companion Tategrated Transistor Amplifier
also available. AJAX ELECTRONICS, 18a
Rumbold Read, Fulham, London, 8. W.6.

1009, TRANSISTORS

OC44, 45, 81, 81D, 72. 2/9 EA.

AF116, 117, 3/6 EA. BYI100.

5/- EA, 0C26. 7/6 EA. OASL
2/- EA. ORPI12. 7/6 EA.

ROBINSON (RADIO, T/V)
4 Highcliffe Rd. CEE“I"II;SY' Manchester ¥

WE HAVE LARGE 8TOCKS of surplus com-
ponents to dispose of, so we have decided to
offnr you a mixed parcel of 200 items for 45/-
post paid. You .won't be disappointed.
GEORGE HANNINGTON, 88, Latimer Road,
London, W.11.

SCINTILLATION COUNTER 1083(B)
Using CV2318 Photo tube plus 10 other valves, magnetic
counter with lens, each unit in case but made for 19in.
rack mounting x 8lin.

POWER UNIT 1093(B)

for above, mains 200-50 input, ontput stabilised (1) 0-2
KVolts; (2) 0-300 V at 120 mA both adjustable, meter for
cheeking voltages, same size as above, made by Ferranti.
These two units are the complete set, and are checked
complete, but as we know very little about this kind of
equipment no enquiries cun be answered, ONLY f.wﬂlwll
BRS 10/-, or either unit £7/0/0, BRS 7/6. Scaling Ui
108(A) & (B) S.A.E.

BULK
PURCHASE OF
STABILISED P.U.
MADE BY
MARCONI or
EDISWAN, ALL
by INPUTS 200-50 AG
(1) General Purpose P.U. l.wu adjustable independent
outpuu (11) — 0/250 V at 60 mA; (12) + 0/250 or
0/500 V at 230 mA. Also 6:3 at 9 amps, using 5-GZ32,
3-—1‘2!-41 and 7 other valves, meter for checking output
voltage or current, both voltages ac!juutuble 19in.
mckg!nl;ountlng )}: 10}in. ONLY £14/10/0. “Matching
case P

(2) Transistor P.U, MKII Two adjustable independent
outputs (1) — 0/10, — 0/100 V; (2) + 0/10, + 0/100 V,
metered output and same in looks and size as above
power unit, using 20 valves £14/10/0. Matching case
20/-, BRS 10/-.

(8) Al lbovehull} 15V, 0/150 V.

(4) Three outguts 200-255, 255-350, at 200 wA, 350400
at 160 mA all adjustable 6:3 C.T. 4 amps twice, 19111 rack
mounting x 8lin. £8/10/0. Matching Case 20/-, BRS
10/, (Two meters Voltl.:ge nml Lurrem )

5 Output 120-250 Vi t 50 n
using two neters Voltage, (‘urrent
X Tin. 2£5/10/0. Matching case 20

W REJECTOR UNITS 1-2-10 me/s
in 4 switched ranges. Tileal for
. harnionie suppression of TX, or as
o station rejector for RXs, just
plug aerial into one socket and
connect to other socket, large
tuning knob and dial, in small grey
] case, BRAND NEW ONLY 25/-,
post /-,

J. T. SUPPLY CO.

38 MEADOW LANE, LEEDS 11, YORKS.

CONTINUED OVERLEAF
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RECEIVERS AND COMPONENTS
(conlmued’)

TRANSISTORS 25 FOR 10/-. State AF RF

Silicone or Switching. 100 Computer Diodes

12/-, mainly unmarked buft fested hncs anil

(lah supplied S.A. 1. list-LST COMPONENTS,
# Dalarna,” Villa Rmd Benfleet, Essex.

LIGHT SENSITIVE TRANSISTORS, wiih
circuits, §/= each, P.I'. 6d. MEADOWS,
10, Heolyllan, Barmouth, Merioneth.

@ BARGAIN CLEARANCE OF RADIO COM-
PONENT PARCELS AT 15/- EACH ING:
P Each contains: 1 cad- pl.m-d chassis
(already punched to suit parts in parcel).
1 120m.A mains transformer, 1 twin gang
condenser, 1 6: 1 ratio slow-motion drlu
1 outpuf L:.Ll\bwlmcl 40 resistors (47 ohm-2.2

meg. 1-2 watt), 44 mp.nuturs(aﬁp f.-2 m.f.d.).
4 el zmiytics. 2 volume controls. 6§ valve
sockets. 1 spanner. 1 screwdriver. 2 double-

tuned i.f. transformers. 1 four-pole, two-bank
three-way switch. Various aerial co and
other components ine. plugs, sockets, nuts,
bolts, wire, cable, 10](1(‘]' and ete,  All parts
gum.mlu-d new. 8 Brown headphones
(type I'). Brand new 12/6 per pair, inc. p.p.
MAIL ONLY. TRANSTEC PLLCl‘I{(J\I(w
LTD., 146 Kingslind High Street, London, E.8

PRINTED CIRCUITS. One off, certuinly.
Practical Electronics, Practical Wireless, Wi ire-
less World, Radio Constructor designs.

for details, 8. BLECTRONIC
Peneraig, Llangefni, Anglesey.

TRANBISTORS! Give-away price. NKT124/5
Power Type. 6 for 10/-. 285017 4W, up to

60 volts, §/- each. Post free, G. . MIL-
WARD, 17 Peel Close, Drayton Bassett,
Staffs.

THLEVISION TUBE SHOP

FOR

Unused, Guaranteed Tuhes
OVER 2,000 IN STOCK

At prices from 509, to 759, of
normal List Price

All tubes tested before despatch
and Guaranteed for 12 months

CARRIAGE 10/- via B.R.S. or
I15/- via passenger train

TERMS £2 down (plus
carriage) and balance at £I
per month

See our advertisement in
PRACTICAL TELEVISION for exact
prices, or write for details

TLEVISION TUBE SHOP

48 BATTERSEA BRIDGE ROAD
LONDON, S.W.II. BAT 6859
OPEN ALL WEEK AND SATS. UNTIL 4 p.m.
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Key Switch,
4 c¢/o, 6/-
Ferox Cubes LA12, wound, 5/«

Panel TLamps, Min. Lilliput secrew, White
Bezel, 3/-

DLRS Headphones, with plug and socket, 12/6
Min. Lilliput screw bulbs, 12 volt, 1/6

3 position, centre off, 3 ¢/o 4

High Speed Relay, ¢/o 1,000 - 1,000 ohm, 6/6 -

400 ohm I.0. Relay,
2,000 ohm *.0. Re

¢.P.0. Hand Sets,
handle, 15/-

G.P.O. Jack Plug, with lecad, 3/-

Isolated Jack Socket, 2/6

Breast Set Mike, with fittings, 6/=

500 Micro Amp Meter and Meter Switch, 15/-
Toggle Switch, SP on/off, 2/6
Tush Button Switch, DT on/off,
press only, 2/6

Power Supply and LI Amplifier, N/O 1, 15/-
for N/O 33 set

1B, 5/-; 1B 1M, 6/-
v, 1M, 5/-; 1M 1B, 6/-
with Press to Talk in

on when

6 core min. Cable, 3 amp screened PVC
outer, 3/= yard; 12 core ditto, both fitted
with Plessey plugs and sockets, in 10 yard
lengths only

RS

RECEIVERS AND COMPONENTS
Lectinilod)

TESTED TRANSISTORS

All new, few equivalent.

I/- each, Red or White Spots.

2/- each, XAlOI, XAl02, XB[03,

OA90, OC430, XAll2, XAIll.

3/- each, OC44, OC45 OC70,
OC71, OcCsl, OC8ID, QC200,
GETI6. T

4/- each, AFll4, AFIIS5, AFI17,
OCI70, OCI71, 5Xé58, XUélI.

5/- each, OC72, OCI|39, OCI40,
OC204, ORP60, BYI00, GETS.

10/- each, OC35, OC26, OC28,
GET57, 25013. All new, few
equivalent.

New range of High Stability Resistors, 59%
to 1%, % to 5 watt, send for full lists.
Telescopic Drawer Slides, 17}in. to 29in.,
12/6 pair

Copper Laminate Board, single or double
sided, §/- sq. ft., or 3ft, by 4ft. panels, 33/-

Jones Plugs and Sockets, 4-12-18-24-32 way,

6/= pair

Plessey Plugs and Sockets, 2-4-6-12-25 way,
B/« pair

31 way P.0. Cable, 2/ yard, Minimum 5
vards,

Ever Ready Batteries, 90V -+ 7}V,
12 for 30/~
Mallory Mercury Cells, 6:75V, 3/6

8 Tag i’mlcls, with 150 Resistors, Condensers,
Diodes, 1

2ft. fin. Mobile Aerials, 6/6 e

30 meg. Oscillator Unit, 3 valve tunable to
27 meg., 12/

Parcel of ex-Government valves, 20 for 10/-
.‘13;1}31[ Component Boxes, 7 divisions, 60 for

4/6 or

Printed Cireuit Preset Pots, 10K, 2/-

115 volt Western Electric Magslips, 50/- each
230 volt BTH Magslips, 90/= each
Electro Magnetic Counters, P.0. 4 digit, 4/6
Mu Metal Sereen for 5UP7 tubes, 6/6

30 - 30 pF Variable Condensers, 4/«

1 amp Fuses, 5/ per 100, 1}in. x {in,

Mie. Jacks, 3 for 3/

Small Instrument Cases, 5in. < 5in. front,
44in. deep, with grey plastic front, 6/-
each. Rack to house two of these, side
by side, 7/6

Transformer PL1101, output 7 volt at 4 amp,
three times plus 7 volt at 125 mA, 18/~

H.I. Transformers, 1,800 volt plus 1,800 volt
t 500 mA, and 600 volt plus 600 volt at
500 mA, 60/-

8 way min. cable 10 yds, 10/~

E. R. NICHOLLS

Mail Order and Retail Shop :

46 LOWFIELD ROAD
off
SHAW HEATH

STOCKPORT, CHESHIRE

ZENER DIODES 4.7 v. to 33
volt  watt, 3/6 each. |.5 watt,
5/- each, 7 watt, 6/- each.

Send 3d. stamp for Full
Price List and Free Equiva-
lent Chart.

B. W. CURSONS
78 BROAD STREET
CANTERBURY, KENT |

FAMOUS TRANS/RECEIVER

Covers 2-4'5, 45 - 8 Mc/s,
(150-37 metres) in two
bands. 230/250v. A,C. Mains,
Six valve superhet receiver
with LF.'s of 465 K/cs, and
six valve transmitter de-
signed for voice and C.WY.

Incorporates test & :unlng
500 KA meter for
voltages, aerial load-
ing and current tests,

Panel controls Freq.PA. Tuning Gain MCW,
CW,RT, Het Tone, Netting, On/Of Quench,
Aerial, AVC, LT-HT Tests.
Fiilllyutesled and working. Price £12.10.0. Carr,

Supplied complete,

RCA ARB8D. RECEIVER (Brand New)
Freq. 540 Kc/s—32Mc/s, 6 waveband, Mechanical
Band spread with Luggmg scale, Auto and Man.
Vol, control, ditto Neise Limiter, BFO, Pitch and
Var. HF Tone controls, RF & AF Gain, Var. selec-
tivity with Crystal Filter, Cnmplete with
Instructions/Service Manual, SpareValves, H/Set,
Aerial, etc. £75. USED MODEL Fully tested and
working £45. Carr, £2 on each
TELESCOPIC AERIAL MASTS. Tubular
steel cupp:rucd spray finish, ring cam locking
on each section provides for full or any height
required. Suitable all ﬁmngs and base
locations. Beottem section l#in. diameter,
20ft, (4 section) Closed 5ft. Sin. Weight 16ib.
55/-. Carr.5/-, 34ft, (6 section) Closed &ft. 6in.
chght 20lb. 75/-. Carr, 5{-. Further height
by adding 3-4 Whipsections, 13/6. Carr. /6.
Special price for quantities.

REED TELEPRINTERS. 7B Used condition,
£12/10/-. Carr. 30/-
WAVEMETER CLASS D. Freq. band 1,900
Kc/s to 8,000 Kc/s. (158-37.5 metres) in two
ranges, 1,900 Kc/s, 4,000 Kc/s, also 4,000 Kc/s,
8,000 K:’s Supply 6v. D.C. Input, Compie:gwnth
with twin crystal. Asnew. Price 57/6. P. & P. 5/-.

Many other bargains. S.A.E.all enqmrie!.
A. J. THOMPSON,

“Eiling Lodge" Codicote, Hitchin, Herts.

Phone; Codicote 242 k:
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/ RECEIVERS AND COMPONENTS
(continued)

TRANSISTORISED SIGNAL INJECTOR. Com-
plete kit of components and circuit of injector
for testing and amplifier or radio, 7/6 only.
Post free. G. . MILWARD, 17 Peel Close,
Drayton Bassett, Staffs,

METAL WORK

CABINETS e CASES
CHASSIS

Anything in metal. *“ One-offs" a pleasure
Send your drawing for quote
Stove enamelled in any professional finish

MOSS, WATSON

40 Mount Pleasant Street, Oldham
Lancs. MAIN 9400

DIGITAL COMPUTER
A simple digital Adder/Subtracter using switcbes
and lamps only. A fascinating demonstration
of binary arithmetic, Full circuit, wiring dia-
gram, and notes on the Binary system, 3/6d.
post frze.

NOUGHTS and CROSSES MACHINE
New simple Mark 2 modzl, using switches and
lamps only. This machine cannot be beaten,
Full circuit, wiring diagram, and instructions,
3/6d. post free,

FOOTBALL POOL COMPUTER
Novel low cost circuit for Forecasting,
ANALOGUE COMPUTER
Simple demonstration of multiplication and
division by slectrical analogue. Football Pool
and Analogue circuits, wiring diagrams, instruc-
tions, 3/6d. post free the two.

Moultimeters Illustrated leaflet on request,
EPI0K, 10,000 o.p.v., 67/6, post 1'6; EP30K,
30,000 o.p.v., 105 -, post 2/3; EP50K, 50,000
0.p.v., 145/-, post 2/6.

PLANET INSTRUMENT CO.
25 (E), DOMINION AVE., LEEDS 7

PADGETTS RADIO STORES ]
Dept. P.E.,OLD TOWN HALL,LIVERSEDGE, YORKS.
Telephone: Cleckheaton 2566
USA Bomb Computers in original transii case, full of
gears, mators, vidor counter, gyro, ete., 37/-, carriage

10/-.

PCR, 12 volt Vibralor pack, in original packing case,
25/-, carringe 8/=.

RAF Sighling Heads. Complele with lamp, lens, ele.
No deteils. Packed in original metal case, 15/=, carringe
10/-.
Single Phas:
pulley, 28,
machine.
One Sixth H.P. Motor, 240 vols 15/-, posi /9.

New Indicator Unit. CRT 100, complete with two
tubes, type VCRX393 and VORX298, plus 21 small
valves, relays removed, 57/-, or less valves 32/, earriage
10/-. Sorry no details on the unit.

New 12in, Soeakers with bhuilt-in tweeter.
ohms, 28/8, post pail.

P.M. Speakers, all 5 ohms, ex TV gefe. Gin. round 6 din,

240 volt, 1,400 r.p.m., ¥ h.p. motor with
[-, fully guaranteed, ex washing

3 or 15

and bin » post 2f-, 6 for 20/-, post paid. 8in. round,
8/-, post 2/-. T x din., §/-, post 2/[-.
VALVE LIST
Ex equipment, 3 months guarantee.

1/8 | UsOL 8/8 | PCLE2 /e
2/- | U281 5/- 5i-
3/- | U282 . 5/- Bi=
2/6 5/~ 8-
5/- 5/

4/8 4/- | 3/=
ad. 4/= | 1T4 1/9
gc/l- g::- 12ATT 3/-

. @ HCHG !

1/~ 3/8 ‘U'{Hr ‘;E
5/- §f- | 223 /

/= 6/- | ARPI2 1/6
5/- 3/~ | 807 5/
1/- 3/- | EFs0 1=
5/« 4/- Doz. B/«
5/= 3/~ | 6KT 1/3
2/ 3/« Doz, 10/=
5/- 3/« | 6V6 1/9
4/- a/- oz, 18-
4/- 4/- | 6Es 1/9
8/6 /= Doz, 18/=

Breaking up Mark III Type 10 Sets. Pointer Knobs 7/
doz., post paid. Jack Bocket, 1/-, post 6d., doz. 1
post paid, Jack 1/8, post Gd. Toggie Switch, me
Bd., post 4d., do B, post paid.  Relay fype 3000, L
post 1/9, doz. 20/-, post paid. Any other spare seni 2/-
plus post to cover.

Reclaimed Tubes, ¢ months guarantee, 14in. Mullard
and Mazda, 17/-, carriage 10/-,- 17in., 30/-, carriage 10/-,

DIFFERENT
TRANSISTOR RADIOS

b for 35,-

Amazing Radio Construction Set! Become a
radio expert for 35/-. A complete Home Radio
Course. No experience needed. Parts include
instructions for each design, Step-by-Step plan,
all Transistors, loudspeaker, personal phone,
knobs, screws, ete,, all you need. Box size
14" % 10" x 2" (parts avail. sep.). Originally £6,
NOW 35/- 4 3/-P. & P. (3/- C.O.D.)

ASTONISHING , ]

RADIO g4

Yes, a2 perfectly
ordinary packet of ©
cigarettes! — but watch your friends astonish-
ment on hearing it fetch in station after station,
loud and clear ! Still holds 10 Cigarettes—yet
cleverly conceals highly sensitive, fully transis-
torised circuit (including tiny battery). Even a
young boy can assemble it in under 2 hours. No
soldering. No experience necessary. Only
16 connections to make. Ideal for taking to work
‘with you. From our bulging testimonial file,
Mr. D.B. of Huddersfield writes:—*" . .. [ have
fitted the parts in and it is working wonderfully . .."”
ALL PARTS including Semi-Conductors, A.B.C,
Plans, etc. ONLY 18/6d. plus 1/6d. post, etc.
(C.C.D. 1/6d. ex.)

B CONCORD ELECTRONICS [

(DEPT. P.E.I6) 9 Western Road, Hove

Available for GULTON
ultrasonics remote
control system.
Mullard 10 Watts

CIRCUIT
Transistor  Amplifier.
B o A R D s Write for details to:-

TATES ELECTRONIC SERVICES LTD.
3 WATERLOO ROAD, STOCKPORT, CHESHIRE

PRINTED

AN EXTRA ROOM IN
YOUR LOFT

Make your loft
usable. Fit a Benson
disappearing loft lad-

der. Rigidly con-
structed. Folds out of
sight. Closes trap-auta-

matically.

Werite now for illustrated brochure,
floor strengthening details and
terms—all post free.

oNLY £12-19-6 carr. paia
Credit Facilities

Handrails 25/- each extra

ALL TYPES OF LADDERS SOLD
(Dept. P.E.)

) Pontefract Avenue

Pontefract Lane
York Road, Leeds 9
Tel. 34918 (2 lines)

DUKE & CO. (LONDON) LTD.
621/3 Romford Road, Manor Park, E.I2
ILFord 6001-2-3 Stamp for list

T.V. TUBES
17in. — 35/- 14in. — 15/-

Most makes and types available. Setr Tested.
Guaranteed good picture, Ex Rental Service
Depts, Stock, ; Carriage 5/- extra
NEONS 25 box 2/- (5.B.C,D.P. fittings). Mains
tester and visual reminders, P, & P. I/-

IR A i i e e e il B et e

TAKES HEADACHES OUT OF

| ALL SERVICING PROBLEMS

Troubts.Snosting
Technigue ..«
The Workd's Fastart]

Your most wuseful on-the-jobh *“tool”!

Quickly and ecasily pin-points the exaet

trouble in any TV set. Covers 70 symptoms,

700 trouble spots. Over 340 cross-indexed

pages; 50 time-saving Cheek Charts; 29

diagrams and photos:  explanation of
circuits and designs,

SIMPLE CHECK-CHART SYSTEM
SAVES TIME !

This amazingly practical handbook shows you how to
find the trouble in any TV circuit FAST! Simple cross-
index tells you in what section vou'll find cause of
trouble. Handy Check-Charts then help you accurately
locate the EXACT trouble spot. Cut waste time,
eliminate hours of aggravation, get right to the heart
of the trouble in minutes.

USE THIS BOOK RIGHT ON THE JOB—
NO NEED TO MEMORIZE!

This Pin-Point Book was designed especially for on-
the-job trouble-shooting. You simply turn to the
indexed section, locate the circuit description and
Check-Chart, and in minutes you have the trouble spot
located and ready for repair. No complicated theory
or mathematics. Down-to-carth, practical circuit de-
scription, service methods and trouble-shooting
techniques, Published by the famous Coyne Electrical
School and approved by leading authorities in the field,
Don't miss out any longer. Time wasted now locating
T.V. faults could be saved by quick reference to this
lightninz fast T.V. problem answer book. Send for
vour trlal copy now, then when vou decide to keep it
(as we are sure you will), pay only 5/- per week uttil
completed.

‘The price?

Only 39/6 plus postage 1/6,

FREE ELECTRONIC DATA HAND-
BOOK WITH EVERY ORDER

IRONCLAD GUARANTEE

This book must be able to earn you more than its cost
within two weeks or your money refunded!

Free 88 page oscilloscope book will be in-
cluded if you send cash with order,

FREE TRIAL OFFER!

T

MS ONLY 5/- PER WEEK
To SIM-TECH TECHNICAL BOOKS
Dept. ETVé
West End, Southampton, Hants.

[J Please send *T.V. Troubles” for a full seven days’'
free trial. If not delighted I may return the manual,
post ?ald without further obligation on my part. Other-
wise I will pay cash of 5/~ weekly until paid.

[ Tick here if enclosing full price of 41/- fwhich Includes
1/6 postaget. You get Iree Oscilloscope Book. Same
7-day money back guarantee. Overseas customers
please send full amount (including Ireland).

Name ............
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TYGAN FRET (Contem. pal.), 12 = 12in,
2/=; 12 x 18in. 3/-; 12 » 2din. 4/-, etc.

EXP. ED ANODISED METAL— Attrac-
tive gilt finish % in. » § in. diamond mesh
4/8 sq. ft. Multiples of 6 in. cut. Max. size
4ft. » {it,, 47/6, plus carr.

BONDACOUST Speaker Cabinet Acoustio
‘Wadding (lin. thick approx.) 12in. wide, any
length cut, 1/8 it., 4/= yd.

Volume Controls—5K-2 Meg. ohms,
Spindler. Morganiie Midget Type 14in. e
Guar, 1 year. LOG or LIN ratios less 8w, 8/«,
DP. 8w, 4/6, Twin Stereo less 8w, 6/6. DP.
Bw, 8/~ Specials to order.

‘WAVECHANGE SWITCHES. 1 p. 12-way,
2 p. 2-way, 2 p. f-way, 3 p. 4-way, 4 p.
2-way, 4 p. 3-way, long spindle, 3/8 ea.

DE-LUXE RECORD PLAYER KIT

Incorporating 4 Sp. Garrard Auto-Slim
unit and Mullard latest 3 watt printed
circuit amplifier (ECLB6 and EZ80), vol.,
bass and treble controls, with 8 x 5in.
10,000 line speaker. Contemporary styled
two-tone cabinet, charcoal grey
and off-white with matching blue
relief. Size 174in. x 16in. x 8in.
A stylish unit capable of
quality reproduction. Circuit
and const. details 2/6 (free
with kit).

TRANSISTOR COMPONENTS

Midget LF.'s—465 Ke/s {kin. diam. . ... §/3
Osc, Coil M. & LW
Midget Driver Trans.
Midget Output Trans, Push-l’
3 ohms 8/9
Elect. Condensers—Midget Type 1 mid.-50
mid, en, 1/8, 100 mfd, 2/-, 12V,
Conduuun 150 v. working: .01 mfd., .02
08 mid., .04 mid. 8d.; 05 mid.,
ifd 1/=; .25 mid., 1/3; .5 mid., 1/6, etc.
Tuning Condensers. J.B. 00" 208

and 105pF cone. alow motion
ApF single 7/8.

Bnnﬂamus~3:tver Mica. All values 2pF to
noh. Dittos Ceramics 8d. Tub,
0.001 mPd to 0.01 and

1.02-0.1/300V., 1/=. 0.25 Hunt,
C. 1/8, ete,, ete. Close Tol.,
m SpF-500pF, 8d. 600-5,000pF,
[ 12:) opF-100pF, 9d. 100pF-500pF, 11d, |
G76pF-5,000pF, 1/6, Resistors—Full Range !
10 ohms-10 meg. ohms 20% } and 4W, 8d.,
5d, (Midget type mmlnm mllng)

COMPLETE KIT

Carr. and ins. 10/-. £15n1 9-6

Illuminated Perspex control panel v
escutcheon 7/6 extra. Ready wired 1W, 68d.,2W, 9d. Hi-Stab, 6% ¥W, 3
30/-extra. 4 contemporary mount- (100 ohts-1 meg). Other values 8d . 1° ;w,

ing legs (6 or 13in.), 12/6 per set, 1/8, ete., ete.
TRIMMERS, Ceramie (Compression Type)—

RECORDING TAPE
A0pF, mlpl-. 70pF, 9d.; 100pF, 150pF, 1/3;

-Famous American Columbia (OBS) Premier guality hnpa at NEW REDUCED 250pF, 1/8; COOpF, 1/9,
PRICES. A genuine recommended Quality Tape—TRY IT, Brand new, boxed pn;u_p .  Bee Elve Tgpg {cone, air spaced)
DK,

ENAMELLED COPPER WIRE—ilb. reels
14p-20g, £/6; 22g-28g, m- S0g-34g, 3/9;
36g-38g, 4/3; 80g-d0g, 4/8, e
TINNED COPPER WIRE, 1f‘ 22¢. 2/8 b,
ERSIN MULTICORE SOLDER, 60/40 4d.
per yord, Cartons 2/8, ele.

N Red d
B::ed VAI-VES Bargai:Pl:igcis

174 8/6 | EF86 86| PCL83 10/8
1R06, 186 6/- | BL33 126 | PCL84  10/-

I
I
' 4 ! and fully guaranieed. Fitted with leader and stop folls.
’ 384,5V4 7/- | EL34 126 | PCL85  11/8

SPECIAL OFFER 3" Message n Continents) types. Brown

BOGMLY o |ELst 7- | PL3 B R e ae0 SL8 0o C aye tape 150, 38 3 L, 295, or Tvory with Gold Ring; 1" dia., 9. each;
Eccss § EYS6 9. |PLss - | 5179000 18- Lsoo: 376 12000 196 A% D i el [ e T nrchluir;' ?‘; e(;g;ﬁ |
= e - . n 5 - 'y e Tee] entre, di=. cach; .

ECL80 9/- | Ezsl 7/-|Pyss 10/6 | 771,200 2. 2,400° 47/8 1,800° 288 -} LARGE SELECTION AVAILABLE.

ECL82 10/~ Gz32 9/8 PYs2 - ?_{ll’zl‘isnggi_lsz’\[nf;s s\flrpl,us
ECL8¢ 10/8 | PCCs84 8/- | U2n 10/8 Post & Package per reel, 1/ plus 6d, each for '

EF80 7/8 | PCF80 8- | UL84 9= S thonatioial g"ﬂ. i';)]:“?arflis;?({017'50%l%1uer8.

METAL RECTIFIERS, STC Types—RMI,
4/8; RM2, 6/6; RM3, 7/6; RM4, 18/-; RMS,
21/~; RM4B, 17/8; Mullard BY100, 10/6.
TUB-ELECTROLYTICS-CAN
25/25v, 50/12v. 1/9; 8-+8/450v. 4/8; 50/50v.
100/125v. 2i-; 32 . 32/275v. 4/8; 8/450v.
4/350v, 2/3; 50/50/350v. 6/8; 18 + 16/450v.

- Speakers P.M.—3 ohms 2}" EM.IL 15;&. Goodmans 34°
| 16/8. 5° Rola 15/6. 6" Elac 18/8. x 4" Goodmans

co.Ax 80 ohm CABLE 35.‘ A 8‘ Rola 19;‘3. 10 R. x A. 85i=,

I x Goodmans 22/, E.M.L Ceral

| High grade low loss Cellular Air Spaced eramic
|

|

L .‘d.'\snet- 37/8. Tweeter 22/8, Jack Plugs. 5/8; 60/250/278v, 12/8; 32 + 32450"- 8/8.
Polythene—]in. diam, 8tranded Cond, Standard Igranic Type, 2/8. Hcrrencddllm,

100’ + 200/275v, 1278,
Now only 6d. yard 8/8. Minjature ser, 1%, 2/3. Sub-min, 1

RADIO COMPONENT SPECIALISTS

40 308.17/8 P. & P. 2=, Sockets 1/-; 60 rds. %On%ngnltao;k %d., Thornton Heath, Surrey. Hours: 9 a.m.-6 p.o., 1 p.m. Wed,
p A S et erms C.W.0. or C.0.D. Post and Packi to § 1b, ‘.fJ"]!b 1/3; 31b.
25/; P, & P, 3/, Couplers 1/3. ;E;;‘ 274+ 5 1b. 279; 8 I, 315, i Dst et Facking um:fo § 1ovih

BARGAIN PRICES—SPECIAL LENGTHS
20 yds, 8/-; P, & P. 1/6. Coax. Plugs 1/=;

HEAVY DUTY SHROUDED L.T. TRANSFORMERS

AUTO TRANSFORMERS, 240- Y ed 5 3 . ta

I 110 V. Fitted with 2 pin American Prl iag?p:;o_ 2?? 2\,602"5 s:.;ps, P:‘:’:’;:

; . sockets or terminal blocks. State servazwely rated, £6.19.6, carr. 10/=;
which type. Brand new and Guar- Pri. 200-250 v. Sec. 25.0-25 v,
anteed. 1,000 watts, £4.15.0, carr. 7 amps, 1 i

| 5/-; 500 watts, £3.10.0, carr. 4/-; carr, 7! Pri. 200, 25,

| | 300 watts, £2,7.6, carr. 3/6; 150 240 'v.' Sec. tapped 12, 18, 24, 30,
| watts, £1,17.6,carr, 3/-, 36 v. 10 amps, £5.15.0,

o F STRE ATHAM 2KV, |'d1ime2ta| case, | We have London’s lar- sarr. t: "p :ed r$4. 6 Il
with hi Ameri= i ec. ta A
Ll S eri-| gest selection of Low iF 5, £10.19, 5.

can socket outputs,| Tension Transformers,
£9.10.0. Carr. 7/6. Variable Voltage Trans- carr. 10/ Pri.

EX-MINISTRY IN.| formers, Smoothing |Sec tapped 53.5, 552
DUSTRIAL TYPES.| Chokes,Capacitors, Slid-
Tapped 250, 240, 230, | ing Resistors, Low Ten-
220, 120, 115, 110, 105 | sion D.C. Supply Units.
volts [0 KVA, £29.10.0; | Send for lists now, or

include among their customers many who call
personally from all over the country, because

of e : H 2 10,0, visit our walk round - 5
= the stocks and service in TAPE‘ AND HI-FI iafiﬁufel?sgt‘:‘wpi: dept., “where we have [v. § amp, 5'6c " core
; + EQUIPMENT to be found there. With so many :1n:tl:is:ss= " heavy ‘|::¢r-°r:|;: b:rg.i!ne‘r.‘umg Hundreds more avail-

able. Send for list now.

shops to choose from, th
P 8¢ irom, there must be excelle_nt | SAMSON’S ELECTRONICS LTD.
reasons why people prefer to buy from Francis. | 9-10 CHAPEL STREET vt o
el.

: : LONDON, N.W.1.
Perhaps you would care to find out by calling
or writing to us about your requirements.

% VERY LARGE STOCKS OF TAPE AND HI-FI
EQUIPMENT ]

% NO EXTRA FOR CREDIT UP TO 18 MONTHS |
% OWN SERVICE DEPARTMENT ;
* FREE SERVICE DURING GUARANTEE PERIOD |

FRANCIS OF STREATHAM
169-173 STREATHAM HIGH ROAD, LONDON, S.W.16

Tel. PAD 7851

T615 PORTABLE
12v. TRANSISTOR
AMPLIFIER
15wt. OUTPUT
INBUILT MICROPHONE
PRE-AMPLIFIER

Details and Nearest Stockist from:

Messrs. E. K. ELECTRONICS (LA.) LTD.
BROTHERTON HALL, BROTHERTON
KNOTTINGLEY, YORKSHIRE

Open all day
Saturday

Between 5t. Leonards ®
Church and Streatham Stn.

019270466




INSULATION TESTERS (New)

500 volt, 500 megohms. Price £22, carriage paid.
l ,000 volr.s 1 000 megohms. m.carnage p:ld

e — — -
sx 63! SlLICON RECTIFIEB IOOV PIV.
750mA inairor 2 Amp.on 2 X 2 ali. heat sink, 3/6
each, 8d. P. & P. or 4 to make bridge 12/-, I’ F. &P
e — —

100 WATT POWER RHEOSTATS NEW
L 4A 100 LA

r 3 aft length 7, shaft dlame
FHICE 2?’6 ea:h plus I[6 P.&P.
SPECIAL REVEISFNG 24 VOLT D.C. QUAD-
RANT MOTOR 2 AMPERE.

uadrant moves 90 degrees with limit switches,
lfeal for opening doors, etc. Price 32/6. P. & P.

12 YOLT D.C. RELAY |60 ohm :o=| 3 cle. 5
Amp. :om:aczs at 230v. A.C. Size 2" 1 X 1

12/6, P, & P. |/-,
We are stockists for
YEROBOARD
The perforated Copper Board for

Modern Circuitr:
Spot face cutter. .9/-

33;'; Special Veropins,
75..3/8 Pkts. 200.. BES
. 5f= p.&p. onnll items /-

S A E. for price list.
—— — — — — —
TYPE MR SILICON SOLAR CELL

Four .5 volt units series connected in high impact
polystyrene case, flying lead connections. Specially
designed dlﬁusqng lens system to ensure maximum
light pickup. Output up to 2v. at 10 to 16mA in
bright sunlight. Wider spectral response, and thirty
times the efficiency of selenium cells. As used to
power eu:h satellites ! 37/6,and |/- P
— — i — — —- e

BU[LD AN EFFICIENT STROBE Ul\ll.‘

OR ONLY 378
‘The ideal mstmment for workshop, lab. or factory.
‘This wonderful device enables you 1o “freeze” motion
and examine moving parts as stationary. We supply a
slmg}e circuit diagram and all electrical parts including
SP2 Strobe tube which will enable you to easily and
?ulcklv construct a unit for infinite variety of speeds,
Tom 1 flash in several seconds to several thousands per
minute, New mbdlﬁed circuits bring price down to
Méﬂ plus 3[- &P.

NSP2 CV2286 STROBOTRON FLASH-TUBE
!l!;atsi‘e by Ferranti, brand new. 1.0O. base. Price 15/-.

j-
NEW 3 AMP FULL RANGE
VIBIIII.E VOLTAGE 'I'RAHSF(II!MER
Input 230v, A.C., Output continuously

variable from 0-260v. at } amp. Open
type as lllust, £3 3. 0d, inc, Post.

1 Amp. Type fully shrouded €4 10, 01,

Also avatlable, 25, 4, 5, 8, 10, 12, 20,
7 5and 50 amp, Write for detalls.
—— - g ——

SIE\IF'\IS SEALFD HIGH SPEED ]9‘6%' .&4}@

A, 2.2-+-2.2 ohm, H96B, 5050 ohm.
145 Ohm H9ﬁD 5004 500 ohm. _All 12/6
H96E 1,700+ 1, JUOuhm et-equlp Ib‘,'s

—_——
14-DAY CL!'I(,K“ OIlK T[\l’F %“’lTCﬂFS
USED but guarameed 5 .:mp ti-‘w. -'lsiﬁ P & P. 2/6.

‘\.C. A\!“ETER.
& gamp F.R. 21“ Dia, 0-15 amp. F.R, 2"Dia.

" "
l.l- each

'VAV DEGRAAFF EL I-.CI‘R()-‘STATIC GEN:
ERATOR, fitted with Motor
drive for 230v. AC. giving a
potential of approx. 50,000 volts,
Supplied absolutely complete,
including accessorles for carrying
out a number of interesting experi-
ments, and full instructions, This
instrument is completely safe, and
ideally suited for School demon-
strations. Price £6.6.0, plus 4/-
P. & P.

I.IGI[T $l~ \GIT“ L] S“ lTCI
Kit of parts, including ORP .12 Cadmium Sulphide
Photocell, Relay, Transistor and Circuit, etc., price 23/~
pllus 12/6 P, & P, ORP .12 including circuir, 10/6 each,
S -
Bl P

.._.__._.____. o ——
ULTRA VIOLET BULRBS

Easy to use source of UV for dozens of practical and
experimental uses.

12 volt 36 watt AC/DC SBC 6/6, P. & P. 1/-,

12 volt 60 watt AC/DC SBC SJG. , & P. 1/-,
Transformer to suit the above: Input 200.240 A.C.
Qurput 12 Volt A.C. 36 watt, 16/6. P. & P. 2/6, Input
200-240 A.C. 12 volt A.C. 60 watt, 22/6, P. & P. 3/6.

Set of four colours FI,UOKRESCENT Paint, Orange,
Yellow, Green and Red, in joz, tins, Ideal for use with the
above Ultra Violet Bulbs, 9/6, P. & P. 1/6.

—— — i —— ——— ——

SERVICE TRADING CO.
All Mail Orders also callers
47-49 High Street, Kingston on Thames
Tel. KINgston 9450
Personal callers only
9 Little Newport Street, London, WC2
(off Leicester Square) Tel;; GERrard 0576

= PRACTICAL ELECTRONICS" = ‘

CONSTRUCTIONAL DESIGNS |

All specified Ist grade Ci complete

Metaiwork, full range of Materials, engraved

Panel Plues. Ancillary Equipment and Assem=

bled Units. Comprehensive lists available for each
** P.E."" Constructional Article.

Please send &d in stamps for each design
MALVYN ENGINEERING WORKS
Engineers lo the Radio and Electronie Industries

7 GURRIE STREET, HERTFORD, HERTS

TELEPHONE : HERTFORD 2264

2 METRES 4

‘The thrills of VHF Amateur Radio can now be yours
for as low as 42/6 complele kil (by post, carriage and
packing, 2,’5 extra), Tuning range 70-150 Mc,’u
Stamped addressed envelope for free copy of
literature and full details, Newcomers to Bhort-

ave Radio ask for details of the famous “‘Globe-
King' kitsand receivers. Home and Overseas Sales,

JOHNSONS (Radio)
St. Martins Bate, Worcester

BBC2 (625 LINE) TV AERIALS

MAST MOUNTING ARRAYS, 9 element
45/-; wide spaced h-hxnm, 11 element 55/-;
14 element 62/6. OUNTING
WITH CRANKED ARM, 9 e!ement 60/-;
wide spaced high gain, || elem:nt 611'6‘- 14
element 75/-. HIMNEY ARRAYS COM-
PLETE, 9 element 71/-; wide spaced high
gam.llelemencllf—. 14 element 87/6. LOFT
ARRAYS, 7 element 32/6; wide spaced high
zain, |l element, WITH TILTING ARM
62/6; 14 element 70/-, ALL HIGH GAIN

¥ SPECIAL HULTI-ROD
LOW LOSS CO-AXIAL
CABLE 1/6 yd.

BBC + ITV + F.M. AERIALS | |

B.B.C. (BAND 1). Tele«
scopic lofc 21/-, External
S/D 30/-.

LT.Y. (BAND 3). 3 Ele-
ment loft array 25/-, 5
e|=rnent. 35/-. Wall mount=

3 element 35/~

clement45_l-

COMBINED B.B.C./LT.V.
Lofe |-+3, 41/3; 145, 48/9. |
e a1l mﬁunllt&gh |+ B i"?ig'
—r 9. imney s
Se— 631" 145, 71/3.

F.M. (BAND 12). Loft S/D, 12/6. ““H",
0/«. 3 element, 52/6. External _units
available, Co-ax. cable . yd. Co-ax.
plugs, 1/3. Outlet boxes, 4.'6. Diplexer
Crossover Boxes 12/6, C.W.O0, or C.O.D.
P.P, 3/-. Send 6d. stamps for illustrated
lists,

K.V.A. ELECTRONICS (Dept. 2)
3b, Godstone Road, Kenley, Surrey.
CRO 2527

BATTERY ELIMINATORS
The ideal way of running your TRANSISTOR
RADIO, RECORD PLAYER, TAPE RECORDER,
AMPLIFIER, etc. Types available: 9v; 6v: 4!v
(single au:put) 39/6 each. P. & P.2/9.
9v + 9v; &v + bv; or ﬂv L4l (two separate
outputs) 42/6 each, P, & P.2/9. Please state
output required, All the above units are
completely isolated from mains by double
wound transformer ensuring 1004, safety,

R.C.5. PRODUCTS (RADIO) LTD. |
(Dept,P.E.), 11 Oliver Road, London, E.I7

RES/CAP. BRIDGE , 3%«

Checks all types of nslstors, condensers
6 RANGES

Built in 1 hour. Direct reading
READY CALIBRATED
Stamp for details of this and other kits

RADIO MAIL (Dept. CF)

Raleigh Mews, Raleigh 5t., N ingham

BOOKS

New titles for 1965

JANUARY

CLOSED-CIRCUIT TELEVISION
HANDBOOK by Leon A. Wortman
Demy 8vo 288 pages 42/~ Net
ELECTRONIC ORGAN HANDBOOK
by H. Emerson Anderson
Demy 8vo 2 pages 35/~ Net
TAPE RECORDERS—HOW THEY WORK
(New, Enlarged Edition)
by Charles G, Westcott and Richard F. Dubbe .
Demy 8vo 224 pages 26/~ Net
PRACTICAL TRANSISTOR SERVICING

y W. C. Caldwell
Demy 8vo 192 pages 24/~ Net

101 MORE WAYS TO USE YOUR
YOM & VTVM
by Roebert G. Middletan
Demy 8vo 128 pages 20/- Net
101 WAYS TO USE YOUR SWEEP
GENERATOR
by Robert G. Middleton
Demy 8va 144 pages

FEBRUARY

TRANSISTOR SUBSTITUTION
HANDBOOK (Fifth Edmon}

Demy 8vo 128 pages 1/6 Nat
SCIENCE PROJECTS IN ELECTRONICS
by Edward M. Noll
Demy 8va 144 pages 24/- Net
RADIO SERVICE TRAINING MANUAL
by Edward F. Rice

30/- Net

20/~ Net

Demy 8vo 288 pages
MATHEMATICS FOR ELECTRONICS
ENGINEERS & TECHNICIANS
by Norman H. Crowhurst
Demy 8vo 256 pages 42/~ Net
HANDBOOK OF ALGEBRAIC &
TRIGONOMETRIC FUNCTIONS

by Allan Lycel
Demy 8vo 160 pages 30/~ Net
TECHNICAL WRITER'S & EDITOR'S
STYLEBOOK
by Rufus P. Turner
Demy 8vo 208 pages 218/~ Net

UNDERSTANDING TRANSFORMERS
& COILS
by Edward J. Bukstein

Demy 8vo 96 pages 16/~ Net

MARCH
HANDBOOK OF TRANSISTOR
CIRCUITS

by Allan Lytel

Demy 8vo 224 poges 35/= Net

101 WAYS TO USE YOUR
OSCILLOSCOPE
by Robert G. Middleton
Demy 8vo 180 pages 21/- Net

TRANSISTOR RADIO SERYICING
MADE EASY

by VWayne Lemons
Demy 8vo 128 pages 18/~ Net
RADIO RECEIVER SERYICING
by lohn T. Frye
Demy 8vo 224 pages 25/- Net
SHORT WAVYE LISTENERS GUIDE
by H. Charles Woodruff

Demy 8va 70 pages 12/6 Net
HI-FI STEREO HANDBOOK
by William F. Boyce
Demy 8vo 288 pages 32/~ Net

RECENTLY PUBLISHED
BASIC ELECTRICITY/ELECTRONICS
Programmed Learning
1. BASIC PRINCIPLES & APPLICATIONS

Demy 8vo 320 pages 35/~ Net
2. HOW AC & DC CIRCUITS WORK
Demy 8vo 304 pages 35/~ Net

3. UNDERSTANDING TUBE & TRAN-
SISTOR CIRCUITS

Demy 8vo 224 pages 35/- Net
4. UNDERSTANDING & USING TEST
INSTRUMENTS
Demy 8vo 256 pages 35/- Net
5. MOTORS & GENERATORS—HOW
THEY WORK
Demy 8vo 224 pages 35/~ Net

From Booksellers or, plus 8d. Postage, from
the Publishers

Write for complete catalogue
FOULSHAM - SAMS
TECHNICAL BOOKS

Dept. APE
Yeovil Road, Slough, Bucks, England
T 461




Retail Shop:
Z & 1 AERO SERVICES LTD T A —
5 Tel.: LANgham 8
Head Office and Warchouse: 44A WESTBOURNE GROVE, LONDON, W.2. Tele I .«I RIK 5641(2[3
0A2 8- 8-, 6BS7  18/- 12AU6 6. 47 12/« | 6146 27/8 | B1S0CC 8/- EF42 7/- |PCL8S  9/-] U301 12J¢
0B2 6- GBWG 9/« 12AU7  5/= | 30C18 10/8 | A2203 15/6 | B180F 15/~ | BFi4 12/8 ‘I‘ULEG 9/~ [i5
OB3 6/- | bz 6= GBW7 9/= 4/8 | 12AVG  6/= | 80FA 9/- | AC/THI 10/= | BABCGSN 7/ | Lpga 8/= | PTG 10/- |- 18/
ocs 6/= | HZAGT 8- | 6OL 2/ | oU ml‘ 10/6 | 12AV7 /- | 30FL1 11/« | Anm.rms BAV42 . 8/6 | PL3R 16/- 7/6
on3 5/- | 0/30L2 10/-| BCRG  F/- | GUS 7/8 | 12AX7 6/- ! 8/8 | PLS1 7= 6/=
1AGGT  5/- [ A3 8| 0CS1  12/- nt'ﬂ 9/= | 124Y7 10/- PLE2 8/~ 8in
1A76T  8/-| 6AG 4/~ GCBA §[- | 6Y6 9/- | 12B4A  9/= PLS3 88! a0
JAD4 7= | BAS 8= | GV6G  §/= | 12BA6  6/= ' PLS4 7 F=
= J1B3GT 7/- GAB4 88 | 6V6GT 7/6 | 12BE6G 5/~ 8i8
1D6 8/-| 6AB7 4 | 6X4 4/- | 19RH7 8- y e
1GHET 7/=| 6AC7 3~ | 6X5GT 58 | 12BY7 10/ 8/ 1=
1H4GT 6~ rjA]-‘vt( 11_.6 | | e‘\l’m 1? - | 1 200 10/- 8-1 :
THOHGT  F)- | GAGGH 12 7RG = { i 10/= | pygs {-|-UCC84 -
1Ls 28| 0AGT 6 787 8 HARCS0 81 | baos . gz wc:., o
1LG 17/- | GAHG 10'- 705 10/- IF 8/ K166 15/- |bvgos 88| GOS0  6/8
INSGT 8 5.6 EFPG) 10/~ | KT8 20/~ | pyog e | GERD]
1Q56T 8 7/ - | BL33" 12/8 | NUiZf14 8- ,PX."“ 3 A B 83’;2
R4 6/~ 26 EL34 10/ | Qqve
1R5 5- 4- 1L35 \
184 5/- 100-
183 4/8 6~ \
1T4 3 8- \
1T5GT 6= | 8-
1U4 5~ 6~
1Us 8- | 5/-
1X24 - 7= \ i 2208 | ‘
1X2B %= 4/u |
20W4  12/- | 04 /
2D21 8- | 6 / |
3A4 4= | 0B P
3A5 2= 6
3B7 5/- | GK7GT 5/-
D6 4 - | GKSGT 8/« DLAZ
3Q4 6/6 | 6LGGA 7/8 DL93
3Q5CT  6/6 OL7 I 5/- | DLoL !
384 5/= GL18 4/~ | DL9> 'rcpscu 10/- | U25 11/=| UY41 B/«
3V 56 GNTGT 8/~ 8/- | DL9G ! PCP802 10/- |U26  11/-| UYS5  5/8
4D1 4 6P1 11/ 12/8 | DMTO PCF305 10/6 | UG0 b= WaIM  8/-
4THA 10 BQTG G- | 8/ POF806 13/~ | U76 4/-: X65 5/8
SRAGY 9 63A7 8= | PCLSL 9/~ (U101  11/-] X66 8/«
5T4 8 6307 9/- ' 3 PCLE2 7/~ |U251  12/8| X79 20/-
U4G 5/ 6SG7 6/~ | / "9(‘1 6060 EN32 PCL83 8/3 U281  13/=| %6 10/-
5U4GE 6§/ 68J7. 8- | 12AT7 4}~ | 30C16 10/ | susp EN92 | PCL84 8- U282  14/=' 2750 22/« |
Mullard Transistors DIODES: OAG 4/6; OA79 2/3; OASL 2/-; OABS 3/-; OAS6 3/6; 0A202 5/-: CG10E 1/8;
AF114 8/-|0C42  8/-,0CI2  8/-| OCIT07 8/-| 00204 10/6 GEX23 1/8; GEX54 8/~; SXG41 X642 3 {64
AF115 17/6 | OC44 @/ | OCT5  6/-  OCIT1L 9/ | Setof 2 SILICON RECTIFIERS: BY100 BYZ10 7/
AF116 17/8 | OC45 /- | OC76  6/- oc 200 10/6 | matched GERMARIUM RECTIFIERS: GJ8M, GJ6M, GJT2 3/6.
AFI17  7/8 | 0C3n 15/~ | OCT0 5/- | 0077 /= 15/~ | OCS1 and 1 ZENNER DIODES: VR425, VR475, VR575, VR7, VRO all at 6/6. 0AZ202 @
AF118 R0/~ | 0C36  15)- loc71 b/~ | oc130 19/ oc“ 14/- | OCS1D 12/8 OAZ203 .= DAZ204 6/6: UAzzu.;,ourns 0AZ210 6/-; OAZ211 A%213 6
re———— e e
All our valves carry three months’ guarantee. W‘.‘%‘x ;’g’:’;’d é‘;’g‘s l?ff:&“ Please add 2/6 in § for postage. Minimum charge 1/8, No 0.0,D. Orders Accepted.
Any faulty item replaced freq of charge. subject to test, Pleass address all correspondence to the Head Office.

E |

I]]llHlHill]l]‘l]“]IJIHII\MH‘IH'HI\ B R e TR R AT I‘\‘I'\‘I'H BT

NERYTHING you NEED...

- fromias g

. The DTV Group hold the largest stocks
of the widest rangn'&f.reitiﬁers,vafvus.
test equipment, transformers, com-
ponents and accessories of all kinds.

Send LARGE s.a.e. for free lists. Dept. P.E., 126 Hamilton Road, West Norwood, London, 5.E.27
Terms of Business: C.W.O. or C.0.D. Telephone: GIPsy Hill 6166 (PBX)

TRANSDUCERS BEUKIT TRANSISTOR TESTER

As specified for use
in the Ultrasonic
Control Sysiem
featured in the
December 1964 issue.
Ultrasonic Trans-
ducers can be used
for simple remote
control with-
out cables or elec-
tronic links, two units

The Unique

D.909

Tests Alpha Gain
(A.C. Gain) and
Beta Gain (D.C.
Gain) with transis-
torsin place.

Facilities also
provided for

» . =
. . ly bei ired. Th & testing leakage =
3 sl b e el Complete Kit of parts to enable you to between Collec- =
Transducers are suitable . e &=

) forboth Téei d build your own Television Camera, A tor and Emitter =
Y, R s e step-by-step Instruction Book makes the and ol S
- receiving. Ideally suited for building easy. Sends signals by B0 ohm co- 1 = c =
. the experiméster and de- axial cable up to  mile without additional  Base. Exclusive Vars_able Voltage Smoothed D.C. =
signer for remote control systems amplification. 405 or 525/625 line C.C,LLR.  Power Supply, continuously variable from 0/25

55 ortwa of all kinds. Free TX/RX system. Completely transistorised. Hori- v. up to 25mA. Output voltage can be used as =i

l. for £5  circuit with each order. zon;aé RESO[M‘%ani m/cs. Canbeused centre-tapped voltage supply enabling modern =

each _ Components for use with the Transducers: \E'mp ik 'V, M':::’ﬁ?; £12. Tele. transistorised receivers £ I 0 =

QHF9 Transformer we  ws e )= @aCh L 13.19.0. L vidi i to be tested. each =

Set of 7 transistors ... at 5/- each vision Lens £13. il kel £40 detailed leaflet =

. Low current reed reiay and coil ... 25/6 each Tube and Lens Send large S.A.E. for detai eafle =

] LR R e R N T T T R T e
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Practical Electronics
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