tical Electronics

2 PRIGEDS

:* AUDIO llSBIll.ATIIB AND
OUTPUT METER

:-i*MIEBBPHUNE MIXEH
* SlMPlE SHURT WAVE




2-Way Sound Powered Telephone. As used TWO-WAY RADIOS VEHICLE

by the armed forces. These sound powered ear- i
pieces w'”; work up to a distance of | mwlcéw:ht?u: e s i R I RADIO-
the use of batteries. Beautifully made, ideal for 3

use in the house, office, or gardcn Complete with TELEPHONE
connecting cable. Price 17/6, p/p 2/6. Originally used by the
armed forces for field

8 ' L
: . " n s
Double Throat Mics. Double throat mics can i : % communication. This

be adapted for use with musical instruments. compact little unit can
Price 5/11 each, p/p be powered by a car
: battery, and two 60v,

; s % or 90v. H.T, batteries.
19 set Trans/Rec. Mains Power Pack. Operate X < 2, : : Communication is pos-
your |9 set receiver straight off the mains. Ready ' sible up to a distance
built power unit, complete with modification and 2 . of 3 miles in favour-
fitting instructions. Price 49/6, p/p 3/6. Please - able terrain, and on
state Model, MK. 2 or MK, 3. £ J testing the receiver we
i 3 were able to receive

s . many continental and

High quality Paxolin Sheets. S:rong h-gh = | : maritime stations. Bat-
quality Paxolin sheets. Size i x 17107, g - tery drain is less than

5
Three for five shillings, p/p 1/-. Six for Iol-, post 2 ofan amp, Output
free. Twelve for 18/6, post free. s 5 ; & stage de-commissioned
to conform with regu-
lations.  Full wiring

Constructors’ Parcel No. 2B. All brand new :a::mpgf:cva':pfclmrll; '“3'}'“;3" h;a:CLd L“ t:: instructions provided.
items, not government surplus. .6 phone plugs, threé miles Gisder faveurable cund‘mons 5 Utzpl‘!ses Price 5 gns. each, carriage free. 2 for £10
zﬁsg.nnrfnf:rlthéfg'c 3;5:‘: 525'2'”;._2“2”1:2;?;‘ three miniature valves and self-contained standard carriage free.

sistn.rs' 3 pointer kr‘wbs 3 ccax plugs: 6 sheets batteries. Easy to operate and economical to run.
of paxolin, approx. 10° X 2 sfurd panel Ideal for authorised fixed or mobile operation.
i T ¥ ¥ British manufacture. Limited number left. Price

g fuse holders; 57 mu!tl cored solder 12 5 ‘ f
packs; | 30-watt lightweight soldering iron. gns. per pair, post free. CRYSTAL SET

Pr:cel9 11, p/p 3/6. L %
TRAWLER BAND TRANSISTOR RECEIVER | Awonderfy sducadonal kic

for all children. Provides
hours of amusement while

High Impedance Personal Listening Ear-
piece, Suitable for all types of crystal sets and A compact 3 transistor receiver, complete with following the easy step by

transistor sets. Complete with lead and plug. personal listening earpiece that receives amateurs step instructions, It is

Price 4/11, p/p 6d. and maritime stations. You will be amazed at the poxered entirely by wire-

stations that can be received on this set. Works less waves, eliminating the expense of batteries.
from standard batteries. Price 49/6, p/p 1/6. No soldering requ:red Receives all main stations.
Mains Metal Rectifiers. Full wave, approx. 2

raung 250v. at 75 ma. 2/6 each, p/p 9d. 2 for Price 25/ P. &P.
4/6, p/p 6d. OPERATORS UNIT

8 mfd. Block Condensers. Metal encased, made Hu £
& A 4 g o ge purchase enables us to oh’er at give awa
to high specifications. .R“'”F 350v.  Ideal for price operators unit containing stangard iacx MORSE KEYS
crossover networks, Price 4/11 each, post free. W socker, 250 mifd. electrolytic condenser, 4-way
l’r: mfﬁé BII:’C" Clnndensers. 750v. Working. telephone socket, midget selenium rectifier, etc. 4
Ge 6 each, post free. Price 3/6 post free or 2 for 6/6 post free. Karss key aeambly, Temywich
ase, cover an erminais.
s Complete with lead. &/11,
19 set Instruction Handbook 3/6 each, p/p 6d. A
1155 Instruction Handbook 3/6 each, p/p 6d. RESISTOR COLOUR CODE INDICATORS F’nr&u?s .I;L;: 2 Motz Keys
S e astien Hanchook Enables you to determine value of a resistor at a
:reclx‘u;'ra:y ':“?"sdac 221 Instruction Hand- I::;‘I;s‘:a:?wus;f;ngdthe constructor. Saves time,
ook 3/6 each, p/p &d. "
46 Walkie Talkie Set Circuit and Notes Tank Aerials. Fully interlocking copper sec-
3/6 each, p/p 6d. tions one foot in length. Will make ideal dipoles,
38 set A.F.V. |nsgru:gmn Handbook HEAVY DUTY car or scooter aerials, Price 6 sections complete
3/6 each, plp . LOUDSPEAKER with canvas carrying case 3/6, p/p 1/6. Additional
R.F. Unit 24 Curcult Diagram and Details sections 6d. each. Please include sufficient postage.
Price 1/6, p/p 3d. CABINETS

R.F. Unit 25 Circuit Diagram and Details
Price 1] p 3d. J‘V% Attractive two-tone

R.F. U 26 Circuit Diagram and Details finished 5953"‘9" TRANS‘RECEIVER NO. 38 A.F.V.

Price 1/6, p/p 3d. cablnets szz: 28"
H.ecmver RIJES Circuit Diagram and Details 20" % . . . 5 .
Price 1/6, p/p 3 : take LWO htweight transmitter/receiver with trans-
Eecurn{ RI?.?].;A Circuit Diagram and Details speakers., Excellent mitting range 2-5 miles and frequency coverage

rice 1/6, p/p 2 acoustic properties, 7-4-9 megs. Operates from I12v. and 120v, external
pr' :E”;"ré g';%‘:;_t Diszfarn &na:Dataits Ldr:oaulple; ;?&mi:ﬁzl dry batteries. Large clearly numbered tyr}ing
‘Wave Meter Class D Handbook, Mk. I, 1l and ” 10 gns. each, B.R.S, control, with tuning lock. In good condition,
11, Price 3/6, p/p 6d. S 10/-. Few only. only 42/6. P. & P. 5/-. Two for £4, post free.

THE GO[DE“A'H “THIRTY " HI-FI AMPLIFIER

A high quality 30-watt amplifier developed for use in large halls and clubs, etc,  Ideal for bass, lead or
rhythm guitars, schools, dance halls, theatres and public address. Suitable for any type of ‘mike or
pick-up. Valve line-up: two EF86; one ECC83; one GZ34; two EL34. Four separate inputs are
provided with two volume controls. Bass and Treble controls are incorporated. Amplifier operates
on standard 50 c's mains. 3 ohm and |5 ohm speakers may be used,

Perforated cover wilh carrying handles can be provided if required, price now 25/-,

Customers are invited to see and hear this
GolnE“AIn amplifier at our shop premises at Lambert’s GNS
gO Arcade. Send S.A.E. for illustrated leaflet, =
Carriage 15/- to be sent with order. CASH
TWICE THE QUALITY — HALF THE PRICE

NEW WALK-ROUND ELECTRONIC EQUIPMENT STORE AT NO. 4 LAMBERT'S ARCADE, LOWER BRIGGATE, LEEDS |
(NEXT TO HALFORDS CYCLE SHOP). OPEN ALL DAY WEEKDAYS AND ALL DAY SATURDAY.

€.0.D. 5/- EXTRA
f ' OREI DERS
NO C.0.D. UNDER 30/- FOREIGN & TRADE ORDER

EL . S.A.E. WITH
SEND 1/- FOR FULL LISTS NA @ c::_EzNJUTRﬁESw
POSTAGE RATES APPLY IN PLEASE
U.K. ONLY
ALL MAIL ORDERS TO:—

SONA ELECTRONIG G0, LTD. (Dept. P.E.7), BRIGGATE HOUSE, 13 ALBION PLACE, LEEDS 1




approx. The perlect portable and the ideal car radio. (Uses PP7 battery available anywhere.)
& P,
6

MELODY
SIX

Total cost of parts now only P,
Parts Price List and easy build plans 3/- £5' |9'6 5/

NEW TRANSONA
Flv Home, Light, A.F.N.,Lux.

all at good volume.
G.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 dynamic 23in. speaker, etc.
Attractive case. Size 6% > 4% x 1din.
(Uses 1289 battery available anywhere.)
Total cost of all 42/6 P. & P. Parts Price List and easy build
parts now only 36 plans 2/-

POCKET FIVE

@ 7 stages—5 transistors and 2 diodes
Covers Medium and Long Waves and Trawler
Band, a feature usually found in only the most
expensive radios. On test Home, Light,
Luxembourg and many Continental stations
were received loud and clear. Designed round
supersensitive Ferrite rod aerial and fine
tone 2}in. moving coil speaker, built into
attractive black case with red speaker grille,
Size 51 x 1k % 3in. (Uses 1289 battery available anywhere.)
Parts Price List and Total cost of all 42 6 P. & P.

easy build plans 16 parts now only / 3-

@ 9 stages—7 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
(will drive large speaker). Size 74 x 5% x
~}_iin. (Uses 9v battery, available anywhere.)
otal cost of all P. & P. Parts Price List and easy build

parts now only £3‘ I 9'6 36 plans 2/- X

COMPONENT BARGAINS
TRANSISTORS HEADPHONES
PHILCO MADT Type 2N1727 High Fidelity miniature magnetic
Maximum frequency of oscilla- earpieces (2) on slim band with

tion 150 Mc/s .. -+ 8/6 lead and plug. Easily converted

" ¢ stereo. ici anufac-
PHILCO MADT Type 2N1728 10 stereo Amengu; manufg :

Maximum frequency of oscilla- flf”c' - 100 Oh"1sl- 'mp,“‘jf‘"c'"

Hon 150 Mcfs .. 5 976 ransformers supplied free for
¢ 4 higher impedances 13

o 6
PHILCO MADT (Micro Alloy P&P16
Diffused) Type 2NS503 Maxi-
mum frequency of oscillation CYLDON PERMEABILITY
over 500 Mc/s .. R i1 TUNERS
Full M.W. coverage. Fitted
TUNING CONDENSERS coupling coil, oscillator coil,
Air spaced fine quality German ferrite slugs and slow motion
manufacture with slow motion tuning with cursor, etc. GIVE
drive. 0-0005 with oscillator AWAY PRICE .= -10/-
section .. .. 5:6 Post 1.-

RADIO EXCHANGE Ltd

61a, HIGH STREET, BEDFORD. Phone: 2367

e

NOT BUILD ONE OF OUR
PORTABLE TRANSISTOR
RADIOS...

BACKED BY OUR SUPER AFTER SALES SERVICE

ROAMER SEVEN Mkl

5 WAVEBAND PORTABLE OR CAR RADIO
Amazing performance and specification % Now with PHILCO MICRO-ALLOY R.F. TRANSISTORS
2 9 stages—7 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
ganged tuning condenser. Ferrite rod aerial for M & L Waves and telescopic aerial for

S Waves. Real leather-look case with gilt trim and shoulder and hand straps. Size 9 >

7 4din.

“_ . .amazed at volume and _r;mfm'm(.lm'r'.‘
has really come up to my expectations'.
S5.G., Stockton-on-Tees,

@ 8 stages—6 transistors and 2 diodes

Our latest completely portable transistor
radio covering Medium and Long Waves,
Incorporates 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-pull output. Wonderful
reception of B.B.C. Home and Light,
208 and many Continental stations.
Handsome leather-look pocket size case,
only 63 x 3% x Ijin. approx. with gilt
speaker grille and supplied with hand and shoulder straps.

Parts Price List and  Total cost of all £3 9 6 P. & P.

easy build plans 2/- parts now only L 3/-

TRANSONA SIX

@8 stages—5& 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 61 4% x
Iiin. (Uses PP4 battery avail
where.)

Total cost of all 59/6 P. & P. Parts Price List and easy build
parts now only 3/6 plans 2/-

ROAMER SIX NEw!

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

@ 8 stages—6 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
telescopic aerial for short waves. Top
grade transistors, 3-inch speaker, hand-
some case with gilt fittings. Size
74 % 5% ¢ din.

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

Parts Price Li: Ti &P,
easy build p!;lcsrisa;d- p:ﬁ'ttasl ;zsv[v o(Inallyl- £3' I 9‘6 & 3/6

(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.

able any-

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




World-challenging

INTEGRATED 10-WATT
AMPLIFIER AND PRE-AMP

Hi-fi quality for very low cost!

By using pulse width modulation,
the Sinclair X-10 integrated ampli-
fier and pre-amp offers the con-
structor entirely new concepts of
amplifier design and performance.
Everything, except the tone and
volume controls, is contained on the
printedcircuit board which
measures only 6 > 3%, and since no
heat sink is necessary, the saving in
space is enormous. This gives the
constructor the opportunity to build
a modern sleek hi-fi installation. In
performance, the X-10 is a revela-
tion in quality and power. There is

no falling off at higher frequencies
up to 20 Kc/s, transient response is
superb and current consumption for
the power output obtained is
appreciably less than in comparably
rated conventional amplifiers. In
fact the X-10 will operate perfectly
well ' from two 6-volt fantern
batteries. The Sinclair X-10 Manual
included with every X-10 Amplifier ex-
plains how it functions and gives
tone control and stereo matching
circuits, none of which costs more than
a few shillings.

USE IT LIKE A CONVENTIONAL HI-FI AMPLIFIER

EgE AYAN
SQUARE WAVE H FEED BACK i CURRENT
GENERATOR INTEGRATOR ADDER
|
INPUT ‘
; _| Two stace ] stages
NJ | prEame

NPN/PNP
complementary | y

pair
SCHMIDT = ‘

g o —
NPN/PNP |

L | omplamentary

pair

BLOCK DIAGRAM shows in simplified form the
of this
design with its very much better standards of
performance is made possible by the use of the very

remarkable amplifier, Such

latest in transistors and high quality components,

THE ONLY GONSTRUCTIONAL AMPLIFIER
IN THE WORLD TO USE PULSE-
WIDTH MODULATION

SIZE
6” x 3”

THE ONLY DESIGN IN THE
WORLD T0 GIVE YOoU ALL
THESE EXCITING FEATURES

% Pulse width modulated amplifica-
tion.

Eleven transistor circuitry.

Unique four transistor output stage.
Input sensitivity of ImV into |
| Kohms. 10 watts peak output into
15 ohms.

Total harmonic distortion less than
0:1%.

Choice of tone control system for
mono or stereo to match pick-up,
micro and radio inputs.

Integrated pre-amplifier,

Power requirements 12 to 15
volts, D.C,

Very easy assembly.
Hi-fi power and
measures only 67 x 3

An all-British design. Pats, applied
for.

¥ b k33

quality, yet

e 2

AVAILABLE FOR BUILDING OR READY BUILT
All parts for building, including £5 I9 6

11 transistors, with X-10 Manual
and instructions come to
£6.19.6
£2.14.0

Ready built and tested with X-]0
Manual

X-l0 Power Supply Unit (ready built) for
A.C. Mains

% FULL SERVIGE FACILITIES ALWAYS AVAILABLE TO SINCLAIR CUSTOMERS




Jinclair Designs

€ LONG RANGE

smaller than

a matchhox !

SINCLAIR

MICR0-6

6-STAGE RECEIVER

IT’S THE SMALLEST IN THE WORLD!

sle Ié” >/\ |13(J'” >< i”

No transistor set has ever yet compared with the
Micro-6 for size, power performance and design, and
thousands upon thousands are now in use throughout the
world. Everything except the lightweight earpiece is
contained within the smart, minute, white, gold and
black case. Unique features include bandspread over the
higher frequency end of the medium waveband for easy
reception of Luxembourg, powerful A.G.C. to counteract
fading of distant stations, and vernier type tuning.
Quality of reproduction is outstandingly gooed. Order
your Micro-6 now and prove for yourself why it cannot
be too highly recommended as an intriguing design to
build and a most practical radio to use, and you can
build it in an evening.

A.G.C.
| = (=
"At::‘ Zn:mfli,..F. - Detector ~|
|_ ist A.F. 2nd A.F. 3rd AF.
Amp. e Amp. ™ Amp.

Six stage circuit using 3 special Micro-alloy transistors
(M.A.T.s) provides 2 stages of R.F. amplification,
double diode detector and high gain 3-stage AF.
amplifier plus A.G.C, Tunes over the Medium Wave-
band. Two self-contained batteries give about 70 hours
working life.

POWERFUL RADIO

HAVE IT WORKING IN

AN EVENING!

MALLORY MERCURY CELL, I/I I
Type ZM.312 (2 required) each

Pack of 6 10/6

7/6

All parts including
M.A.T.s, lightweight
earpiece and instructions
come to

“Transrista’ black nylon wrist
strap

€@ SINCLAIR TR730 POWER AMPLIFIER

All parts for building with
instructions come to

*

MEASURES ONLY 27 < 2~

Another outstanding Sinclair
design. Incorporates its own
volume control and on-off
switch. Used with the Micro-

or Slimline, the TR750
makes a powerful high
quality car portable or
domestic radio, 750 milliwatc
output into a standard 25-30
ohm speaker for 10mV input.
Frequency response from 30
o 20,000 ¢/s + IdB. The TR750 will also
make an excellent mono record reproducer
(paired for stereo), baby alarm, etc.

Ready built
and tested

39/6

SINCLAIR

@ SLIMLIME

The ideal set for
beginners

An extra-
easy to build
pocket radio.
Ideal for
beginners,
yet gives
wonderful
performance,

Case, parts, earpiece and

instructions come to 49 ’6

TRACE THAT FAULT WITH A
SINCLAIR MICRO-INJECTOR

]
\
This ingeniously designed device generates a test
signal at any frequency from lke/fs to30Mc/s which
is injected via the probe to enable its user to trace faults
|
‘

np idly and accurately. The case measures only 1.8" x 1.3*
. With full instructions.

Par:srorbuuldmncamn:n 27 [} Ready built and tested 32,’5

SINCLAIR
MICRO AMPLIFIER

Smaller than a 3d. piece !

With a frequency response from 30
te 50,000 ¢/s + |dB and power gain
of 60dB (1,000,000 times) makes a
broadband R.F, amplifier, A.F. quality
amplifier or F.M. transmitter. All

parts with instructions come to 28/6

TOMORROW’S DESIGNS READY FOR YOU TO BUILD TO- DAY

To SINCLAIR RADIONICS LTD COMBERTON,
ease send items detailed below:— s.
- B (i i
AEBRESS e SR

TOTAL ;4
r which | enclose CASH|CHEQUE|MONEY ORDER
B ——— b -

CAMBRIDGE

GCOUPON
TO-DAY




TECHNICAL DETAILS:
SENSITIVITY FOR 30 WATTS

Gram..— 50 millivolts
Mic. | "
Mic. 2 150 microvolts

FREQUENCY RESPONSE
4+ 2 db. 30 cps. —
20,000 c.p.s.
BASS CONTROL
+15 d.b. to — 15 d.b. at
50 c.ps.
TREBLE CONTROL
+12 d.b. to — 12 d.b. at
10 Kes. i
HUM AND NOISE
—60 d.b.
HARMONIC DISTORTION
0:59, for 30 watts
VALVES
Mullard ECC83, ECCS83,
ECC83, EL34, EL34, GZ34

NEGATIVE FEEDBACK
20 d.b.

DAMPING FACTOR
12

THE LINEAR ‘SUPER 30’ HIGH FIDELITY
PUBLIC ADDRESS AMPLIFIER

=t 33 Gns.

Send 5.A.E. for leaflet.

For operation on standard 200—250 v, 50 c.p.s.
A.C, mains. 110/120 v. models available for
export.

Trade and export enquiries invited.

LINEAR PRODUCTS LTD.

ELECTRON WORKS, ARMLEY, LEEDS

A HIGHLY
EFFICIENT 30 WATT
GENERAL PURPOSE

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

A special feature of the
SUPER 30 is its high
degree of stability, en-
suring that the longest
output leads can be used
without fear of the usual
troubles associated with
instability.

Three high sensitivity standard
Jack inputs with provision for
high and low impedance micra~
phones.

STB2 STB2 STB2.

The STB2 is a masterpiece in mechanical engineering and electronic circuitry. It is a

INTERNATIONAL AUDIO FAIR
STAND No. I2
DEMONSTRATION ROOM 337

GD 998

468

versatile mono/stereo tape recorder and has been designed with high fidelity stereo
installations particularly in mind.

SPECIFICATION (STB 2/5/2)
It has all the standard Brenell features of 4 tape speeds, frequency correction
at all speeds, three Papst outer rotor motors, pause control, monitoring and
superimposing, 83" dia. reels, fast rewind, etc., plus — adjustable attenuators
on all input channels to ensure perfect matching with all auxiliary equipment
dual concentric recording level and playback level controls - cathode
follower output « four channel mixing on mono programme sources s twin
recording and twin playback pre-amplifiers - comparison of original and
recorded signal » adjustable bias level - recording facilities for 1/2 and 2/2
track « playback facilities for 1/2, 2/2, 1/4 and 2/4 track - sound on sound
facilities « two edgewise meters for recording level, tape output level and
bias level + optional extra:— stereo power amplifiers and monitoring speakers.

ALTERNATIVE MODEL STB 2/510/2 has special deck to accommodate
103" N.A.B. reels, .

Please write for full details to the sole manufacturer:— X

BRENELL ENGINEERING CO. LTD.

231/5 Liverpool Road, London, N.I
Telephone: NORth B27| (5 lines)

Brenell




LK. ELECTRONICS

Under the personal direction of D. Miller, late C.B.S.

The Cheapest — The Best — The Quickest Service

SPRING SALE —

@ SCOOP! B.S.R. U.A. 25 Autochangers. T.C. 8 Mono P.U.
Brand new and boxed, Wired for stereo. Note OUR price £5.10,0.
P. & P.5/-. The very, very latest model.

@ SCOOP! B.S.R. U.A. |4 Autochangers. T.C. B Mono P.U.
Brand new and boxed. Wired for stereo. Note @UR 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 £6.0.0.
P. & P, 5/-.

@ SCOOP! Garrard A.T.5. Wired for stereo, inclusive of
head and mono cartridge (A.T.5 is an auto transcriptor). The finest
changer of them aill. OWUR price, brand new and boxed, £7.5.0 only.
P. & P. 5/

AUTOCHANGERS
Single Players

E.M.l. Autostop, Mono
Garrard S.R.P. 10, Mono
E.M.l. Separate Pick-up

Transcription Units

Garrard 4 H.F, Stereo ..
Philips A.G. 10/16. Stereo
Garrard A.T.6, Stereo .....

Stereo Head

These are brand new and product of very famous
national manufacturer. OWUR price £3.5.0 only. P. & P. 4/6.

@ 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 124in, < 6in. %
3%in. back to front. For 200-250 v. A.C. Output 3 watts.

WHY NOT BUILD A QUALITY RECORD PLAYER. THE
ABOYE PRICES SAVE YOU POUNDS., We give you free a
12in. or 10in. L.P. Record of our choice (new) with every Auto-
changer purchased.

@ SCOOP! Diodes—over
O.ABI vision detector.
Note OUR price £1.0.0 per 500,

1,000,000 in stock—ideal substitute

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. OWUR price £7.10.0. P. & P. 3/6. Complete

with microphone, tape, batteries and operational booklet. Features
push-pull amplifier, single switch operation, pause, speed, wind,
rewind, record, play back, Can be used in any position, indoor or
outdoor.

@ SCOOP! 5 valve Superhet Radio Chassis—Brand new— fully
aligned and tested. Valve line-up 35VV4, 50CS5, 12BA6, I12BEG, 12AV6.
Ferrite Rod Aerial, dial, etc.

OUR price § guineas only. P. & P. 46,

FREE while stocks last, attractive Plastic Cabinet in choice of pastel
colours and matching Speaker to every purchaser.

@ SCOOP! Tune your T.V, receiver from your armchair. Beautiful
Remote Control Units by Ekco, Ferguson, etc. In manufacturers
sealed carton, original cost 3-4 guineas. OWUR price £1.1.0 only.
P. & P. 26, A thousand and one uses for this splendid equipment.
Limited stocks only.

@ SCOOP! Radio Cabinets—attractive pastel colours (plastic).
Approx.size 6 x 4 x | in. OUR price 7/6 only. Limited stocks only.

@ SCOOP! For | guinea only, P. & P. 26. Wavox Capacity

Aerial. The only aerial with additional short wave feed for hyper-
sensitive reception on short and ultra-short waves with the Wavox A. |
performance on medium and long waves.

L.K. ELECTRONICS (Victoria) LTD.

*

7-17 GILLINGHAM ROW, WILTON ROAD, LONDON, S.W.1

All correspondence to 17

Fantastic reductions
for one month only

THE SIOUX 60 WATT
MULTIPURPOSE
AMPLIFIER

Ideal for Guitar, Bass or Lead,
Organ, Yocal Group
Public Address

ONLY
39cxs.

PACKING AND
CARR.
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 e.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 velume controls for simultaneous connection of up to four
instrument pick-ups or microphones. Level frequency response
throughout the Audible Range. OUR INCLUSIVE PRICE FOR
AMPLIFIER, MIKE, STAND, SPEAKERS, LEADS, ETC. ONLY
37 Gns. (REGRET NO H.P.)

Now used by leading Groups and Guitarists throughout the
country. By request we will supply all units separately, Cabinet 10
guineas, P, & P. 10/6. Amplifier 20 guineas, P. & P, 5/6. Speakers
(pair) 7 guineas, P. & P, 5/6.  All leads supplied where applicable—
complete assembly time under 30 minutes.

Sioux Junior Mk. I, |5 watts, as above but incorporating one 12 in,
speaker, £15.15.0,P. & P. 106,

@ SCOOP! Cartridges — Ceramic Diamond Stylii — Stereo —
by Acos. Limited number only at one quarter of original price—
15/- only, P. & P, I/-. Whiie stocks last,

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. | ‘6. A few cabinets can be
supplied at 22/6 each, P. & P. 2 -,

OUR price for the package deal £7.4.0 only, plus 36 P, & P. Ideal for
Caroline.

S.A.E. enquiries please.
against your order,

Our Complete Lists |/- only—credited

@ IFNOT ADVERTISED IT ISSTILL IN STOCK

*
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BRAND NEW
AM/FM
(V.H.F.)
RADIO
GRAM
CHASSIS AT

£13.13.0

(Carriage Paid)

Dial. 14! = din, In 2 colours,

in. high. " New | manufucture.
’(Jll 250v. A.C. only.

Five push buttons—OFF, T.W.,
'ransformer. Tone Control. 1000-
l-‘.('llﬂl. ]:‘.F?-"J. EABL‘!(U. EL24,

47] ﬂ (pe o
lu’,‘ Gin. ELLIPTICAL il’l-,ahk I( 25/ In ].|-r| hasers of Lhis chassis. TERMS

£3.10.0 down an o £ » Room Dipole for \ H ¥
PFeeder Bd, per § ALTEKNATIVE DESIGN W
1 5 HLF. 87-100 Mefs: Gram position. Otherw
uid). TERMS: £3.10.0 down and
W0, Cirenit diagram 2/6.

£5.5.0 (G, -

Braml new 200-240 A.C. m
vol. controls, with valves
2. BL&Y giving full 8 w. Chass!
trans for 2-3 oh pmk‘y Prnnl pranel
crewed 1o ch nay be removed and
fiying panel’.

With
{(norma
used as

FULLY GUARANTEED AT RECORD
AMERICAN BRAND TAPE ABANTEED A
ACETATE BASE

MYLAR BASE
7in., Stand. play, 1,200f1. 12/6 Sin. Stand. play, 00Tt ....ce.ove  8/=
7in. Long pl 19/6 7 in. Stand. pla f N
15.- Hin. Long play, 90051, 10 -
226 53in, Long play, 1,2001t. 126
. 26« 7in. Long play, 150087, . . ... 15/«
woote. |1 1% Messacw TarEs
{‘hd‘\'l“* 26 %in, Stand. play, 38
iy, 1) st #in. Long pla 411
Tin, Triple play, i ‘F,oun (hnboxed) 78/- 3in, Double play, H00it. 76

Postage 1/- per reel (4 or more post free).

“REALISTIC” ‘seven: -

%7 Transistor Superhet. nu Milliwait n-mm! 4—Im h
Al comipo:

ternal socket for car
> for the complete

el :
peaker, efe. and full et

ing Transistors, C
Constroction Data: £5.19.6. 1",
PPy Battery 3/9 ata aml im:rmw s separately
2/8. Refunded if you purchase the parcel.

Any parts supplied separately.

4 TO 5 WATT HIGH GAIN AMPLIFIER TYPE 500A

Only £4.19.8. (P, & P, G/-). Suitable for record p]me: ritdio, tape nrwr equalisation.
Dotble wound mains transforme ully Built. For A.C. mains o V. H I B
feedback. Controls aré volume (onjoff), treble and bass, Conta I
{bridge); ECC 83 and EL 84 v. Qutput for 3 ohm speaker, Chassis “!ur' (11
{over spindle), overall heigh ilves, 53", High andJow input by Phono anckets,
STEREO AMPLIFIER on aliove chassis, Valves 2 x UCL 82, Metal Rectifier.
92 3 2 w. Input and output by Phono sockets. 3 ohm speakers required. Suitable
for reeord player, ete. Type 2003, Price £5.2.8 (P. & P. 6/-).

GUITAR AMPLIFIER — 8 WATT

Chassis as for our Push-Pull /i Iw'« EZ80, 2 x ELS4, 6 BR8. Output for 3
and 15 ohms.. Bass, trebl On-off switch. Input 200-240 v. A.C.
Also suitable for pick-up, ete. OUR I IG I !5 4.0. (/- P. & P))

4-TRANSISTOR MINIATURE PUSH-PULL
AUDIO AMPLIFIER HIGH IMPEDANCE

PRINTED CIRCUIT. din. ¢ 2{in .| aver trans-
formers, Output for i r Hultable for
microphone, record player, gnuu nml  intercom,
9 volt battery requited. Frequency range 100 eps, (o
20 Keps, Push-pull output class B Instynotion sheet
provided, Fully wired ready for use, Two types.
200 mw, 35/=; (1 watt Peak) 41/=. 1, & 1" 2/6.

4-SPEED AUTOCHANGERS

Carr, 5/- each
BSR-UAM .....cinciuannas £5.19.8 AUTOSLIM I'E LUXE ATG £10.19.8
GARRARD AUTOSLIM .. £6.10.0 ATERED .ccoiivnnnsvnen £11.10.0
BEBREO  vriacarsv=srsens £7.5.0

TAPE RECORDER AMPI.II-‘IER
Fully built. Front panel 12} » din. (
9EL84. Controls (1) MIC. Vol (2) T < ¥ hack or mouitor. (4) Tone,
2 jack sockets for Tuner/P.U. and M witch for superimpose. Separale power pack
containing transi. & rectifier. For Collare studio deck only. Price £8.14.0 (6/- P'. & P

ALL ITEMS ARE NEW AND FULLY BUILT UNLESS OTHERWISE STATED. TESTED
BEFORE DESPATCH. Delivery by return.
Terms available on Items over £5, Send Gd. (stamps will o) for 20-page illustrated ealas

logue. C.0.1), 2/6 extra
ALL ITEMS GUARANTEED 12 MONTHS. VALVES 3 MONTHS

Regret overseas orders cannot be executed,

GLADSTONE RADIO

. 46,

4in. Valves EF86, ECC83 and

Cordially invite
Practical Electronics
readers to try our

R S T unsurpassed

VALVE MAIL ORDER SERVICE

Vast quantities of modern and obsolete
fully guaranteed valves available from
stock at very moderate prices. Send
S.A.E. for Full lists, Callers welcome

SPECIAL 24 HOUR EXPRESS MAIL ORDER SERVICE

AZ3| 12/6EF98

10/- PLB2 716 X79 40/-6KBGT 9/6
DAF9I 4/6EFI83 7/6

9/-PL83 /6 RS 5/66L6G 7/6

DAF36 &/6EF184 8/-PL84 7/-155 4/66Q7G b/=
DFg1 3/-EL33 17/6PY32/3 10/-1TI 3/-6Q7GT 10/-
DFg%6 6/6EL4| 9/-PY8I 6/-3T4 5/-6USG  T/6
DK9%1 5/6EL42 9/-PY82 5/63V4 7/-6V6G 4
DK92 7/-EL84 5/9 PY83 7)65U4G 4/-6V6GT T7/6

9/6PYB00 8/65V4G  9/-6X4 4/6
8.Pz30 12/65Y3G/GT 6X5G_ 5/
8/.5P6I 3/ 8/66X5GT 8/6
8/-Ul4 §/-6AT7 12/66/30L2 12/6
10/-6A8 8/67B6 21/-
10, 56AL5 3/6787 9/6
13/66AM6  4/-7C5  10/6
18/66AQ5  6/67C6  9/6

DK96  7/6ELIS
DL92 5 EMB0
DLS4  7/-EMS8I
DLS6  &/6EMB4 /
EABCB0 5/6EY5I 7/6 U25
EAF42 B8/6EYB6 7/-U26

EBC4| 8/-EZ4l 7/- U301

1 6AT6  4/67H7 6/~
EBFB0 7/6EZ80  5/6UB0I 16 6/
EBF83 s'f' EZ8]  5/6 UABCSO0 5/ aggﬁg %2;?4 l‘:{;
EBF89  7/6GZ32 12/6 UAF42 s"‘s&BEs nidiots i

: | /
ECC8l  4/-HL4IDD  UBC4l 8- s
ECCB2  5/- 12/6UBF80  7/6chny 106 :gilw 'S
ECCB3  5/6KT66 17/6UBFES  7/6cppg  12/612AX7 5/6
ECCB4 6/6KTBI 10/6UCH42 8/6 pwe  9-128A6 7/6
ECCBS 6/-KTW6I T/-UCHBI Tl-cawy 9. |2BES 7/6
ECH35 12/6MUI4 17/6 UCLB2 8/6ac4 3/6 12K7GT 5/
ECH42 86N78  22/6UCL83 9/-6CSGT  8/-12KBGT 10/-
ECH8l 7.-OZ4  SI-UF4l  7/6¢cs 6/612Q7GT 6/~
ECH83 5/9PCC84 6/-UFB9  7/-5CD6G 25/- 12507 12)-
ECLBO 6/6PCC89 8/9UL4l  7/66CH6 10/-19AQ5 B/-
ECLB2 8/6PCFB0  7/-ULB4  6/-6C6 5/625Z4 /6
ECL86 8/6pCF86 9/6UY4l  7/66Fs 5/935L6GT 8/6
EF4l  7/6pCLB2 7/6UY85 5/66H6 2/-35W4 66
EFB0  5/-PCL83. 9/-VP4B 17/66J5G/GT  35Z4  6[6
EF85  5/-PCL84 7/-VRI50/30 | 5/650C5 B8/
EF86  7/-PCL85S 7/6, 7/-617G  5/-80 7/6

EF89 8/-PCL86 10/-W8IM 6/-6K7G 2/-90CG  25/-
EF91 4/.PL36 11/6 X61M  13/6 6K7GT 2(699CV 25/«
EF92  4)-PLBI  T7/6X78  26/-6K8G  4/-807 96
BRAND NEW TRANSISTORS
0OC35 10/- OC72 8/ ocsID 5/-
OC42 6/~ OC74 8/- OC8Im/pr |1.’6
OC44 5= OC75 8/- ocsa2 B/«
OC45 5/- OC77 8/- ocCsiD 6/=
oc7| 5/- ocCsl 5/- ocClI70 6/-
SILICON RECTIFIERS
400 voles 350 mA . 7/6 each

METAL RECTIFIERS

RMI 7/6 14AB6 23/- 16RD 2-2-8-1 12/~ (FC142)
RM2 14A97 26/= I4RE 2-1-8-1 10/~ (FC150)
RM3 IO;- 14A100 28/- IBRA 1-1-8-1  5/= (FCI18)

RM4 17/6 14RA 1-2-3-2 21/- (FC301) I8BRA I-1-16-1 7/ (FCI16)

RMS 19/6 I4RA |-2-8-3 25/- (FC31) |8RD 2-2-8-1 16/- (FCI24)
SETS OF VALVYES

IRS, 155, IT4, 354, 3V4

DAF91, DF%1, DK91, DL92, ‘DL ..

DAF9, DF?G, DK%6, DL96

Set of 4, 17/-
Sec of 4, 17/-
Set of 4, 25/-

TERMS OF BUSINESS C.W.0. or C.0.D.
4/2 PACKING CHARGE ON ALL C.0.D.
ORDERS. POSTAGE 6d. per VALVE

RST VALVE MAIL ORDER (O.
211a, STREATHAM ROAD, MITCHAM, SURREY
Telephone: MITcham 6202 & 6771
Mon.~—Sat. 92 a.m.-545 p.m. Wednesday 9 am.~ | p.m.

- Lunch 1.30 p.m. - 2.30 p.m.

66 ELMS ROAD, ALDERSHOT, Hants. JenosEn
(2 mins, from Station sl Buses), Aldershot 22240
470




ALL BRAND NEW!
SENSATIONAL SCOOP

E.M.1. 1" VIDICON

Excellent for all industrial Com-

Loty mercigl.En:eft;inmunl.kesearch and
FOR ALL Experimental Purposes
C.C.T.Y. VIDICON OUR PRICE ONLY £8'I0'0
CAMERAS (USUALLY £15) P.& Ins. 16/~

SCAN & FOCUS
COILS ASSEMBLY

B e, comers
£6.10
TELEPHONE ADAPTORS

UNREPEATABLE OFFER

Perfect for recording 2-way telephone
conversations, no wiring required,
simply attach to side of phone and plug
into mike socket. Normally fs

/@ ea.

18-, OUR PRICE ONLY
NOW AVAILABLE
" CLOSED-CIRCUIT T.V. HANDBOOK
e e E S W) /-
HORNTONS ELECTRONICS

and illustrations, including VIDEO-TAPE equipment . ,
(Next to Pan Amerkean Alrways)

LOMBARD HOUSE, GT. CHARLES ST., BIRMINGHAM 3
Tel. MID 0972 and CEN 6283

asan

KITS

%.\ 4
S

Normally selling at £15
OUR PRICE ONLY

Limited
Quantity

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.

JTV2 SWITCHED TUNER. All BBC f.m. transmissions and BBC-1

pese o and ITV  television sound

channels at the turn of a

switch. All components in-

cluding turret and coil plate
but less four valves

£14. 0s. 4d.

JTL TAPE PREAMPLIFIER designed to suit any tape deck or head.
' W Will simultaneously record

= = and playback stereo or mono
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. I9s. 0d.
FMT2 F.M. Tuner, less valves £9. 9s. 0d.
(less power supply components) £7. 155, 0d.
FMT3 F.M. Tuner, less valves .. £10. 9s. o0d.
(less power supply components) £8. 15s. 0d.
MERCURY 2 Switched tuner, less valves ... £9. 15s. 4d.
ARGUS Transistor m.w. tuner, complete ... o £7. i0s. o0d.
AGI10 Audio generator, complete .. £15. 19s. 0d.
OG0 Oscilloscope, less c.r.t, £18. 10s. o0d.
W1l Wobbulator, complete £14. 19s. 0d.
EMID Valve voltmeter, complete ., £23. 0s. 0d.
SB26 Tape deck (built only) £” track mono ___ . 3l gns.
4 track stereo 39 gns.

Werite for descriptive leaflets and name of nearest stockist

JasonElectronic DesignsLtd.

I8 Tudor Place, Tottenham Court Road
London, W.I Telephone : MUSeum 46668

THE THINKING MACHINE

We are told that the electronic thinking machine may very well
become a reality in twenty or thirty years' time. Ultimately, we will
be able to leave most of the important business and government
decisions to the impartial machine.

This could result in some very interesting possibilities !

But, how about the immediate future? Are you prepared for the
electronic age that is now with us? Or more vitally still—are you
ready to face the age of automation?

Most readers of this message have already thought about Lhi_s impo;—
tant topic and realise that the major impact of the electronic age is
yet to be felt!

As each day passes, more and more semi-skilled jobs are disappear-
ing . . . As each day passes, more machines are controlled elec-
tronically . . . Yet the electronic technician and engineer are becom~
ing more in demand !

Are you considering electronics seriously? Would you like to
try a short course that will prove to you whether you should make
electronics your future work?

We offer a short course in radio and electronics that will get you
started the right way ., . . Completion of the course will be your
assurance that you should take more advanced study with one of the
very fine schools we have in this country. . . . But it is essential to
start somewhere, so why not start with Sim-Tech and prove to yourself
that you have what it takes?

The cost is very modest . . . The course excellent . . . the lessons
are crystal clear, practical, easy to master and use. EARLY LESS5ONS
MAKE FUNDAMENTALS CLEAR EVEN TO THE BEGINNER, WHILE
OTHER LESSONS WILL GIVE YOU THE PRACTICAL KNOWLEDGE
OF AN EXPERT!

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
whose main interest may be nothing more than a desire to have a
clearer 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.

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 6.
See coupon.

Open to all permanent residents of the U.K. excluding Ireland.

SPECIAL! SEND CASH WITH ORDER AND WE WILL INCLUDE A FREE
36 PAGE BOOK ON TRANSISTOR CIRCUITS OR AN 88 PAGE BOOK
ON THE OSCILLOSCOFPE.

. These books are regularly sold at 5/~ each and are loaded with useful
information. By sending cash you reduce bookkeeping and other
costs, which savings we are able to pass back to you!

== =====FREE TRIAL OFFER I~ ==—=—~

HTo' Sim-Tech, Dept. ELZ, Gater's Mill, West End, Southampton,
ants.

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 four payments of 10 9d fortnightly.

Terms? Why, of course!

O Tick here if enclosing full purchase price. Amount enclosed

&
Please send me [0 FREE. OSCILLOSCOPE BOOK.
0O FREE. TRANSISTOR CIRCUITS BOOK.

I 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

City:

County

471




TEST EQUIPMENT
% Marconi Universal lmpedance Bridge T
Perfect condition ..... 830, P,
¢ Marconi Cirenit M.a;. Heation Meler Type 3
As new. Late model 265 1.P. 30/-
Y Marconi Signal Pn.rlu.l

Generntor Type 114G.
£18.

* \lmrhcul Valve M ]urk T) e
D-630-C r unit. Fre-
quency 1,000 c.s. s are new and
comply to laboratory standards. . ..

Furzhill B <10 kefe.  Perfect condition. As
new, Lmnp,etembhlr.mm cise, ete. | £12, P.P. 20/-

OSCILLOSCOPES
Tu \éozioublc Beam Type 1085, perfect condition, £27/10/-,

Cossor Du\zble Beam Type 10562, portable, condition new,
£30. D.P.

m ‘Doublc Beam Type 13a, perfect condition.

5 =
B.PL, ELECTRONIC P‘BEEUENCY METER TYPE FM408-

Mk. 2. Range 100 c.8.-10 ke/s. direct re i Gin. scale
acilitates for nulpm to |.rumuu recorder if required,

£35. P.P.17/

as new,

. RELAYS TYPE 600

(wO ohmg, new stock

) ohms, new stock .. 3 .

00 ohms slugged type .. vooue

RELAYS MINIATURE

.C. 4184GD, '74 ¥, 700 ohms, 2 C.0.

.C. 418gb, A v 2.0,
. 4184GE 4'- "
T.C. 4189EA,

Allabove relays F 8

e
. B
o

10 ohms 2 C.0,
shims, 2

rach, plus P.P. o

n all relays 1/-.

2 METRE SIGNAL GENERATORS
G.R. type 804 Signal Generators. Frequency range 8-
330 Mefs directly calibrated in 5 switched bands, mod.
up to 75% at 400 c.p.s., output from luv. to 20my., easy
read output and mod, per vent meters, for 260 v. A.C.
operation size 19 x 12 x 8in. this fine laboratory Instru-
ment at a price you ¢ flord, in perfect condition, £25
packing and carriage pu
POWER UNIT TYPE 234A

A source of power to operate vour 1392 R/X or any

requires a fully smoothed output of
6-3 v, al 6 nmps., for bench or 19in, rack
fused tapped ] @.c.
branch new cased units at only 5

G.E.C. V,H.F, PANORAMIC RECEIVER TYPE B.R.T.652,
Runge 70-200 Mc/s. A lahoratory instry it i e new
condition, £125.

¢ GR. type G834 PowerOutput Meters, range 5mW. to 5w,
input impedance 2.5-20k ohms, meter calibration 0- 5(}1"“
a&nd 0-17 DB, multiplier .1, 1, 10 100 size 10X 6:< 3in. in
perfect condition £12/10/-, P.¥

Measurement Corpo ation \qlrm- \\,uc
Frequency ra c.p.8. to 100 ke/s, for 250
tion, size 15 = 8 x Tin., in as new condition.

nerator type 71
v. AC. op
£35. I.P.17/6
DIRECT READING CAPACITY METEH
' Range 0-250 pf in three switched ranges, capac
{ measured on this exceeding ceurate meter directly
| 1ermivals or by probe, e ) gel up, easy to use, i
10 din. meter, size 12 : £35,

| CQMMUNICATIONS RECEIVERS
. Aitﬁ;]). a8 new . g

pm\nr unit, ine o £45,
Marconi CR100/2 with noise limiter, mrint order.
£22

0/-.

All reccivers and test equipment offered are in excellent
operating condition unless otherwise stated.

RELAYS TYPE 3000
double wound coil 10 + 35 chms, special
everse polarity current to either coil rel
ating voltage, 6 or 12

8 C.0

atching Ly

s armatur

il brand new stock by famous
17/8

h C.0, 500 ohms

Q. 300 ohms, ne y
u C.0, 350 ohms, new stock

Halicrafters S36A FM/AM 278 to 143 me/s, Mint condition
perfect working order from £25. P.P,25/-. Limited
quantity only,

SPECIAL OFFER

of wew hoxed flush  mounting,
Weston dual eealod type
Micro Amp
E and !
Jl'u size  Jin. PP

YACUUM CONDENSERS TYPE KI00/
S.T.C. 100 pt. 20 kv, wke,, new boxed. ... 12/6 ca, I
HEAB“ETS AND MIKES
llLR'- sound |nu-u>wl 10 B P 16

P.P. 1j6
[u., 16006) 4

0. 4A Hand Mikes
*BADAB RANGE CALIBRATDR TYPE 4807
Complete with all accessories as new.
Wave guide 3 cm. iu 6it. lengths, U.S.A. manufacture, new
wrapped, £2/10/~ per length.

P. F. RALFE

423 GREEN LANES, HARRINGAY, LONDON, N.4
MOUNTVIEW 6939

% Western Electric Sound "Level Meler type RA331 fo
menau{’el’lﬂ;? -5db to 120db for 250 v. A.C. operation.
£25. P.P. 1§/

+ Genera Radio Portable Sound Level Mefer, Baliery
operated. Range 40-120db as new condition. £25.
P.P, 12/8.

< Furzhill Micro Watt output meters, type 140 input im:
dance 150 ohms, range 1 to 20,000 micro watts. £5/
P.P. 5/6. 4

+ Marconi Conductance Meter, type TF72Ib baltery operated.
Hewlet Packard Audio Oscillator type 205/Ag perfect
condition, £30. P.P.30/-.

I

UNIVERSAL WAVEMETER R501
Abeorption type wavemeter by 8.7T.C. frequency ranze
100 ke/s to 48 Mo/s with nine plug-in coils, Powercd by
1} volt dry cell and triode valve, complete with all
ealibratis n]m:ls 250 micro amp meter,
motion the wavemeter
are cont neat wooden tra
excellent condition, £4,19/8, carr.

TEN TURN HELIPOTS COLYERN
80K vhms new boxed. 25/-, P.IL1/8

GENERATOR TYPE
726/CI
Frequency range 200 to 400 Me/s directly
modern laboratory instrunment, in a8 pew conditi
£65. I.Y.23/-

MARCONI SIGNAL

brated. A

MINIATURE RELAY BANKS
Six miniature relays 9-12 v,, 1 make per relay, contained
in neat alumiminm case « 1% in., with six balf inch
spaced crystal holde ‘lrsignul to ewitch any desired
crystal by remote ¢ ol. Relays and crystal holders
can be easily removed for other uses if required, terrific
value, only 15/68. . }

GAUSS METER TS I5

For accurate measuremenis of above maguets. Range

ory instrument in
ructions, only

L.T. TRANSFORMER
A v. CUT. three times, at 5 amps., 240 v. primary, These
U.8.A, transformers are e t for charging pur-
poscs,  New boxed, 22/6. Carr. 3/6.

We harve in sloek a fair vange of teleprinting equipment, fnclud«
ing Audiv and . F, F.5. K. units. Your euguiries are invited

For

I
|
I
‘ manufacturer .
|
.

[ASKYS

| TRANSISTOR
THE SKYROVER RANGE

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

The SKYROVER Mk IlI.

(Nlustrated). Now supplied with redesigned
plastic cabinet in black, grey and chrome with
edgwise controls.

, Controls,

ector. Volume Control
Control. In pl:

h, Tun -
$3in, withmetal

. size 10 [}
I irim and carrying handie.
Can now ¥
be built for £8 L - 6 extra
HP. Terms: £1 deposit and 11 mcnlhly
payments of 16/5, Total H.P.P, £10.1s,6d.

LONG WAVEBAND TheSKYROVERDeLuxe

*
COVERAGE IS NOW AVAIL-
ABI.E FOR THE SKYROVER

wple additional

Tone Cire
T

tie trim

components with construction data,
only 10/= extra Post Free.
This conversion is suitable for both recei-
vers that have already been constructed.
Data tor each receiver: 2/8 extra.
butteries 3/4 extra. Al components

Can now
be built for

PORTABLES

it 15 incorporated, with
it

ol

% Controt
In a wood cabi
overed with v
and ¢

socket fitted,

£10.19.6 7%,
H.P, Terms: 25/-
payments of 20/-.

Reinnded if you purchase the pareel.
iilable sepurately.

the Finest

Value
THE ELECTRONICS ENTHUSIAST

| We consider uur cons.ruchon varcels m h: the finest value on the home constructor market.
_petent to build the set, you _may return it as reeewed within 7 days

and Service to

~If on rece recelpt you lﬂ.\l not com= [
when the sum paid will be refunded less postage

SPECIA

ny # mi

which enulile

s on the
1 to 1 000 volts.

Pnce 7 Gn!

Trost 26,

TEST METER ADAPTOR

Type P.E. 220 —1{his is u fully {ra
oamp 1
cit of i valve volt meter.
iwee of 1 megohm is offered which

LASKY S PRICE 39 6

Set of batleries 7/3 extra.

INTEREST ITEMS!

istorised
! Multim
On the 1V,

to 100

¢ eI
roboird isa b
with a regular

in_ additic

ze B
ble material, with
hapdle. Also car

Post

VEROBOARD — NOW IN STOCK

1
As featured in “Pracuca] Electmmcs February '65 issue.

vimental cireuits.
ed Lo It and picreed

in setting out complicated ex
mrd with copper strips b
or ;xruduun,c single item

Accessories
Ferminal ping —

Post 6d. per item extra.

deposit and 11 menlh!y
Total H.P.P. E12.5s.
Four U2

GET 81, (
0e 70,
0C 42, 0(‘ 45, 0C 7
24/8.

ALL BRAND NEW AND GUARANTEED

, OUSID 4/8; 00 44,
‘0c 75, 00 200 8/8;
0C 203, 0C 206 19/6: 0C

T y el radios, ete.

. batts, Size only din.

] S i
mluumi when u\-h-nug.

THE “HARROW" POWER PACK

i,
LASKY'S PRICE 29/6

TO—O01B 465
TO—01D 170
TO—O02B 463 ke

TRANSFILTERS By BRUSH CRYSTAL CO. Available from stock.

10 C2D 47 k 1ke's.  6/6 EAGH
—01 1 407 ! kels, !
rr uuu.uL. Js. P, & P.6d.

207 EDGWARE ROAD, LONDON, W.2.
Near Praed St. PADdinglon 32712

Open All Day Sat. Ely, Closing Thurs, (32 Tetl. C1. R, Ely. Cluse Sat.) Mail Orders (o Dept. PLE., &
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33 &42TOTTENHAM COURT ROAD, W.1.

Nearest Stn., Goodge 5t. MUSeum 2605
207 Edguare Rd., W2

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

Telephone: FLEet Street 2833
OPEN ALL DAY THURESDAY. Early Closing Sat.




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 equipment
available including our own speciality

— MULLARD DESIGNS — for the home
constructor or ready assembled.

STERN-CLYNE ELECTRONIC

EAREST
VISIT YOURNEARESE o

18 Tottenham Court Rd., W.l. MUSeum 5929-0095, Half Day Sat,
The finest selection of Hi-Fi and Audio 23 Tottenham Court Rd., W.l. MUSeum 3451-2. Half Day Thurs.

equipment by all leading manufacturers,

309 Edgware Rd., W.2. PADdington 6963. Helf Day Thurs.
109 Fleet St., E.C.4. FLEet St. 5812.3. Half Day Sat.

i d 162 Holloway Road, N.7. NORth 7941. Half Day Thurs.
A comprehensive range of electronic | 9 Camberwell Church St., S.E.5. RODney 2875, Haif Day Thurs,

components for the build it yourself
enthusiast available at all branches. | BRISTOL

26 Merchant Street, Bristol |. Bristol 20261.

Retail shops, showrooms and demonstra-

Now open 6 days a week,

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.

CROYDON

12 Suffollc House, George St. MUNicipal 3250, Half Pay Wed,

LIVERPOOL

52 Lord Street, Liverpool. Royal 7450. Open 6 days a week.

MANCHESTER

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

Open &6 days a week,
SHEFFIELD

125 The Moor, Sheffield. Sheffield 29993, Half Day Thurs.

MAIL ORDERS AND ENQUIRIES TO:

Dept. P.E., 3-5 Eden Grove, Holloway, London, N.7. NORth 8161-5,

GREAT BRITAIN'S GREATEST ELECTRONIC HOBBIES ORGANISATION
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Here's time-saving data

NEW—I2th EDITION
NEWNES RADIO & TY SERVICING

You need this set to beat the frustration and |
time Joss which fritter away your opportuni- |
ties to earn more, To-day with a very great
number of models needing repair, more and |
more difficult jobs will crop up. Yet these |
complicated jobs become so simple when you
have the right information at hand. Here,
dl\\au ready, is your complete library of |
dat Newnes famous RADIO & TV
S]:R\l( ING. Nearly 60,000 sets of
‘previous cditions have been soltl ... solid
proof of its importance to you, the engincer |
in Radio and TV. |

3,500 PAGES OF DATA FOR NEARLY

2,300 Models!

TELEVISION @ RADIO @ RADIOGRAMS @ TAPE
RECORDERS @ RECORD REPRODUCERS @ CAR RADIOS

Data for over 90 makes, 1964 back to 1958—
Ace, Aerodyne, Ajax, Alba, Argosy, Baird,
Beethoven, Berec, B.R.C., B.5S.R., Bush,
Capitol, Champion, Channel, Collaro,
Cossor, Cyldon, Dansette, Decca, Defiant,
Doric, Dynatron, E.A.R., Eddystone, Ekco,
Elizabethan, Elpico, E.M.l.,, Emerson,
Emisonic, Eumig, Ever Ready, Ferguson, |
Ferranti, Fidelity, Ford Motor Co., |
Garrard, G.B.C., G.E.C., Gramdeck,
Grundig, H.M.V., Invictu, K-B.,
Mugn;ng. M \Ta{]comphonc.
Masteradio, McMichael, Moto-

PACKED WITH 3 . rola, Murphy. National, Ne
REPAIR HINTS' matic, Pageant, Pam, Perdio,
Peto  Scott, Philco, Philips,
Pilot, Playmate, Portadyne,
Portogram, Pye, Pye Tele-
communications, Radiomobile,
Raymond, Recording Devices,
Rediffusion, Regentone, Retra,
Revelation, R.G.D., Roberts’
Radio, Sobell, Sonolor, Sony, |
Sound, Spencer-West, Stan-
dard, Stella, Stereosound,
Stuzzi, Thorn, Trans Arena,
U.K.W.,, Ultra, Vidor, Yolmar,
Walter, Waltham-Standard,
Zenith, ‘

. £ Post coupon Now for

FREE TRIAL

™ EASY NO-INTEREST TERMS IF KEPT AFTER FREE TRIAL
To: George Newnes Ltd., 15-17 Long Acre, London, W.C.2
Please send Newnes RADIO & TELEVISION SERVICING without

obligation to buy. In 8 days I will return it or post only 16/~ deposil,
then 20/- monthly for 16 months, paying £16. 16s. in all. Cash in 8§

1

days £16.16s
I ¥ L If under 21 your father must fill up coupon
I If married woman your husband must fill it up

NEARLY 1,200
CIRCUITS!

HUNDREDS OF
DIAGRAMS!

The address on left is—

Address._ ...

My Prmnr
Reated uninmisrzd 7\

Pi[cnll Home

I
|
Tick ¥ where opplicable l |
|
Occupation .. ...... I

Signature

| SUPER 6

LONG & MEDIUM WAVE
TRANSISTOR RADIO

A quality radio available as a kit or ready built. The sparkhng
performance and superb finish of the completed receiver give you
value equivalent to a £12. 12. 0 commercial model.

% All new parts. J¢ 6 transistors and diode. ¢ 350mW output.
¥ Superhet circuit, Ferrite rod aerial. Y VWeymouth Radio printed
circuit board, Y Component positions and references printed on
back of board. 9 Nicely styled wooden cabinet, |1 3 7§ 3 3fin.
% Vinyl covered in various colours. Y 6 x 4in. speaker giving
good bass and treble response. Y Full instruction booklet 2/-, Free
with kit + LF. frequency 470 ke's. % Lining up service il
required. J¢ All parts supplied separately., Write for list. S.A.E,
please. % 9v. battery required. VYT9 or P.P.9. (39 with kit).

COMPLETE KIT ONLY f4.17.6

PLUS 5/- POST
OR FULLY BUILT £6.17.6 Tax & Carr. Paid

Volume and Tone Centrols. In order—Value; With or without mains
switch: Spindle length from fixing face; Budy dia.; Price. (A)2M Log,

S.P, 2!, 1}—3/-; (B) 2M Log. No, 21, 11—2/-; (C) IM Lr:g DP, I, 1—=3/-;
(D) IM Lng. No, £, I—2/-; (E) 500K Log, DP l{, 11—3/-; (F) SGDK Lin, N
1—2/-; (G) 100K Lin, DP 2%, 11—=3/-; (H) 100K Log DP, i, 14—3

;U
100K L Lin, No, i, 11—2/-; (K) 50K Lin, DP 25, =3/ :L}SK Log, DP, i.
13—3/-; (M] 1K Lin, Nu 21, |"W4rawnur\d-—1’ (N) 150 Lin, No, 1%, 1
Wirewound—2-; Post 9d. (I), I/« (2 or more). Parcel | of each 13
Controls, 25/ Post paid.

ELECTRONICS (Camberley) LTD.

I5 VICTORIA AVENUE, CAMBERLEY, SURREY
Post Orders Only Please

Smart waterproof cover
to give complete protec-
tion to your tape recorder.
Made from rubberised
canvas in navy, wine, tan:
grey and bottle green
with white contrasting
pipings, reinforced base,
handy zip microphone
pocket and name panel.

Cossor léDI vee B3]
w1604 v T19)=
1605 o B4/«
Seella 5T455 wee 63/
‘o ST454 o« 57/6
n  ST458 e T9/=
Grundig TK | ... 49/6]Grundig Cub e 35/-% v ST459 .. B4/-
w TKS5 .. 55/-|Telefunken B5 ... &5/-]Saba230S ... e 63]=
= TK 6 .o 6T/6 i 75/15 & Elizabethan FT3 .., 75/-
A o R 76K ... 55/- " LZ29 75/-
5 o Tk 23 oy 95 ... 69/6|Fi-Cord IA .. 52/6
&8 ... 59/6|Philips 8108 ... 57/6|Brenell Mk. 5 o -
23A & 23L A oy T8 T vee B9
P | IR v [ 6 w3534 ... 87)-|Truvox R92 and 94 99/-
i w3459 .. 79/6|Robuk RK3 67/6
o, s » EL3538B ... 63/-|Ferrograph .. 88/-
a b »w EL35S42 ... 63/+|Sony 521 ... e 98I
" w EL3536 ... 70/-|Revox B4/
™ . EL3515 ... 57/6]|Optacerd 4l4~-—4|2 63/
3 » EL3541/I5 57/6
- o 354IH .. 72/
2k Starmaker 66/-
- TK 830/ 3D 63/- Cossor 1602 ... 57/6 * Without pocket

A. BROWN & SONS LTD.

24-28 GEORGE STREET, HULL., TEL.: 25413, 25412




Terms CW.0. or C.O.D. No C.O.D.
under £1, Postage 2/9 extra under £2.
4/6 extra under £5. Trade Supplied.

WALE. with all enquiries please. Personal
shoppers welcomed at any of the branches
below. Open all day Saturday.

BRADFORD ey

10 NORTH PARADE Tel: 25349

MAIL ORDERS
TO:

Dept. PE
54 WELLINGTON
STREET, LEEDS I.

BRISTOL

14 Lower Castle Street
(Half-day Wednesd.ly)

BIRMINGH

(No half-day)

DERBY .20 500.50 The Seor

DARLINGTON 13 Post House

Tel: 68043 Wednesdw}

AM 30-31 Gt. Western

Arcade opp.
Snow Hill Station
Tel: CENtral 1279

BASS-MAJOR 30 WATT AMPLIFIER

MULTI-PURPOSE HIGH FIDELITY, HIGH OUTPUT UNIT
FOR VOCAL AND INSTRUMENTALIST GROUPS

Eminently suitable for LEAD, RHYTHM & BASS
GUITAR and all other musical instruments
% Incorporating two 12in. heavy ‘Jk Four jack socket inputs and two

duty 25-watt high flux (17, 000 lines) independent voelume controls for
s with 2in. d 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 v Separate bass and treble controls

25 c.p.s. providing mcore than adequate

Dual Cone in second speaker re- "'Boost” or *Cut”.

* produces frequencies up to 17,000 * LEVEL frequency response
e * SUPEROR TS N AT
Heavily made cabinet of con-

* venient size 24 x 21 x l4in. has an TWICETHE COST. Send
exceptionally attractive covering s, A E. (.,.. leaflet
in two contrasting tones of ns. DEPOSIT
Vynair, 3.0 and 12

% For 200-250 v., 50 c.p.s., A.C, mains Carr. munthly paymentn of
operation. 17/6. £3.8.4. (Total 43 Gns.)

Wynd (Half-day

LEICESTER

I.ONDON‘

EDINBURGH Tel: WAVeHeyS?)’Eé
GLASGOW .l (s

HUL 51 Savile Street Tel: 20505
{Half-day Thursday)

LEEDS 5-7 County (Mecca) Arcade
(No half-day closing) Tel: 28252

LIVERPOOL 7;°#sersrssrs

133 Leith Street
(Half- day We

No half-day)

32 H\gh Strect
TI‘.“
Half-day Thursday)

HIGH FIDELITY 12-14 WATT AMPLIFIER TYPE All

PUSH-PULL ULTRA LINEAR OUTPUT “BUILT-IN” TONE CONTROL PRE-AMP STAGES
Twao input sockels with associaled controls allow m.\ing of

in Al0, }:{u.h sensitivity. Includes 5 valves, 1O J
\\uulll ontput trunsformer speci
| mndum-rs of eurrent

ueney response—5 B

Bix negative feedback loops., Hum
¢l 60 dB down. ONLY 2.

PUT required for FULL OUTPUT
wble for nse with all mak of pick-ups and microphones.  Com-
purable with ihe vers best designs for STANDARD or LONG PLAYING
RECORDS. For MUSICAL INSTRUMENTS such as STRING BASS, LEAD OR
RHYTHM GUITARS, ctc. OUTPUT SOCKET with plug provi 3
and 6.3 v. 1.5 a. for Iy of » RADIO FEEDER UNIT. Size
For A.C. muins 20 e.pus. Output for 8 and 15 ohmis speaker. Kit s com- X - 8 G
plete to last nut. is fully punched. linstructivns snd point-to-point wiring diagrams supplied. IIS.
If required Jouvred metal cover with 2 e g be supplied for 18/9. TERMS ON ASSEMBLED Carr. 10},
UNITS, DEPOSIT 25/- monthly payments - £12.10.0). Send S.A.E. for illustrated Jeaflet (Or fae
detuiling Cabinets, Microphones, ete., with cash and credit terms, built £10,18,6)

(No half-day closing)

238 Edgware Road
Tel: PADdington 1629
(Half-day Thursday)

Large new store
Oldham Street

MANCHESTER

now open at 60A 608
Tel: CENtral 2778

R.S.C._ 4{5 WATT A5 HIGH-GAIN AMPLIFIER A highly scnsitive
;i':'ll‘u‘i“"‘r; o Ouly 50 nni]mxlu iput rcquuml for full
pic l!ﬁ -1ps and P
conl equ
1

i ‘-In( nit, or
ohms a-pmk‘.r
(mnl; taseplate)

rilnt-to-point w erg m L Ex i
| ready for use 25/- extr 316 carr., or rJP]lmill 22/8 and
ments of 22/8 for assembled unit, (Tolal £6,15.0).

MIDDLESBROUGH )% ™5

{Half-day Wednesday) Tel: 47096

SHEFFIELD

Tel: 20716

13 Exchange Street
Castle Market Bidgs,
(Half-day Thursday)

EX. GOV, 2 v,
16 AL Size 7 x
473 euch. llln'

AcCC l_'\lll_ L/ 'lﬂlt"

e for 1

sign. Total cost o

Jason FMT1 V.H.F./F.
Tuning dial, Escuteheon, ote., £6.19,8,

» Radio Tuner de-
8 including valves,

i p

robust 2in diam. Voice

% | £11.17.
15in, 15 uhms

17 35 watt, 16 g
“A" jndi

» for leatlets.

FANE HEAYY DUTY HI-FI SPEAKERS

12in, 15 ohms. Cast chassis.
bl

es dual cor

Coil As:

6122/17

walt, 13gns.
waltt, 1§ gns.
watt, 17 gos.

R.S.C. CORNER CONSOLE CABINETS R.S.C. 30-WATT ULTRA LINEAR

Polished walnul veneer finish, HIGH FIDELITY AMPLIFIER Al0
JUNIUR MODEL. = 11w Bin. for 3 > Push-Pull high output unit mth self-
Hin, or 10 < bin, spea np. Tone trol Sts

S'I'AND ARD MODEL.

12in. for & or 10in.

T
ce figures o
b

et
amplifiers av -m down. Fre-

SENIOR MODEL. fluency res| 000 of A specially
for 12in. Spenker. I designed sectionally wound ultra Imeur wu;rul irans-
systems below, Ouly 7 gns former is used with 507 omjnn vitlves. Al LUIH{F(}H(‘H(.!
* R.5.C. BASS RE!‘LEK CABINETS. are chosen for rcﬂut valves are used EFS86,
JUNIOR MODEL. ia EF86. ECC Sep; iss and

W.B, HF012 Treble Contro ided. nimnm input required
1.or \ mt:‘-l i i 3 cer. for full output is only 12 milliv 4](5 =0 that ANY KIND oF
Acons and 1 P - MICROPHONE OR PICK-UP IS SUITABLE. The unit is

i 4 i designed for CLUBS, SCHOOLS, THEATRES, DANCE

HALLS or OUTDOOR FUNCTIONS, etc. For use with
repIc i - £3.19.6. b lct'crnnlu ORGAN, GUITAR, STRING BASS, clc. For
ST!NDAED MODEL. As abov speakers. Siz stundard or long-playing records. OUTPUT SOCKET
3 For vertical or horiz sutu1u=e 55 18 B_ Setof legs with PROVIDES IL.T. and H.T. for RADIO FEEDER UNIT.
rules, 19/8. An extra input with associated vol. cuulrul is provided

Haur : ‘nu‘ l~,u-unm dllpclb

L two scparate inputs ] '}1\]\8“
AUDIOTEDTE HI-FI SPEAKER SYS‘I‘EMSA Consisting of matched o mixed. Amplifier ¢ n 50 cfs.
1) it issover unit (con- A.C. mains and has cutput for ul 15 ohin speakers.

smooth response Complele Kit of parts with fully punched chassis and
ngly realistic re- 'l G point-to-point W
and  instructions.

£4.19.9 MSe  Lerorated

Carr. 10/-

uul extended C
production. 8 nl 10 watt rat X
Or Senior 15 watt, £8.19.9. Carr. 7/6.

W.B, 'STENTDRIAR' HIGH FIDELITY P.M. SPEAKERS HF1012 e
10 watis rating, here a really gowd gpestker at a low price factory buill with & LH mnp
4 required we h ¥ recompuenid ith un amazing guarantee, ior 14 gns, Se
formance. Please stute whether £4 1 2 0 TERMS: DEPOSIT 34/8 and oY
or 15 ohmy required, - (Total 16 gns). Suitable u ||k€s & spkra. available.

e supplied,
and 12 months'

AMPLIFIER

*MIKE,' RADIO
High-fidelity

controllec
Vi istriument
and pick-ups can be
same time.
heavy duty
20 watt model with
Cabinet is well
ag Junior Mod
18 x 18

R.S.C. G15 15-WATT

LEAD or RH'ETHM GUITAR,

pi hpll“ outpnut,
1 treble “cut™

controls, Twin
1 inpnts &n
s or “mike"”
used at |hr-

Send 3. AE. for leatlet.
12 mthly pymts of 33:3. (Total 21 Gns.)

Suitable for

e Gle.

Bize approx.

3 s R.A, :
osly 19 Gns. " | sPEaKERS Tone and, 3witch,  Man

gl . 3 ohin or 15 chm Fully isolated chassis. Circuit, ete., I
Or !".m . 2 Gos. & Excellent value 59/6 supplied. Carriage 3/9. Ounly 39r9

R.S.C. BASS/20 MULTI-PURPOSE AMPLIFIER | 10 10-WATT HIGH QUALITY LOUDSPEAKER. Tn

ldeally suitable for BASS GUITAR and P.A. Work
1 lnumm iting o massive 15in. hmh Jlu\ lumhimnknr
i 1k

12,000 lines, Speech coil 43 or
15 ohius. Only £4.10.6. s
Terms; Dep. 11/3 &
. ¥ . of 1173, fTonI
£5.12,8). 12in,

20

HI-FI LOUDSPEAKER.S IR

BINE Bize 18 X 13 x
J'lm; Fluish as ubove, Only
£7.19.8, Carr. 8/t
Terms: Dep, 17/9
mthly pymts. of 17/9.
8.17.6).

.m~l ln:l-IL
Two high i

Teoess on
il construction
ng tones of Rexi

Or Deposit £3.4.6 -
payments of 31/8. ('iul.nl

SELENIUM iH'LTllll RS

R.S.C. GRAM. AMPLIFIER KIT. Sl Vi “llﬂ‘hh
atts output. Negative feedback. Controls Vaol,, . .

12 in, 10 WATT

pperation 200-250 v, A,C,

40 maA

ARMSTRONG, TRUVOX, LINEAR, ROGERS, LEAK and JASON Consisting of Mains Trans,, Metal Recti-
EQUIPMENT, GOODMANS, W.B.,FANE, WHARFEDALE SPEAKERS,
GARRARD and GOLDRING T/TABLES. LUSTRAPHONE, GRAM-
PIAN, RESLO and SHURE ‘MIKES’ all branches CASH or TERMS.

i 5 mA o
COMPLETE POWER PACK KIT, 1911 r:g :;,1 iiﬁl%
i 1.

fier, Double electroly: smoothing choke, chassia CO\TACT LOOI L'D
250 v. A.C. mains. Output | (Bridge), 10/11. 230 v. 5 0 (Bndse).

8/11. “H.W. 250 v. 60 mA. a[ll.
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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 Yoice Coil.

Bass resonance 38/43 ¢/s.
Price: 218/8 inc. P.T.

SUPER 8/RS/DD

Impedance 10/15 ohms,

Ceramic Magnet. SUPER 12/RS/DD
Fiux density 14,500 oersteds. s 10 .
Total flux 60,000 maxwells. Impedance 12/15 ohms.

& Aluminium Voice Coil. ,H“‘\' density 17,000 oersteds.
Max. input 6 watts rms Total flux 190,000 maxwells.
. or 12 watts peak. Aluminium Voice Coil.
Frequency range 40-20,000c¢/s. Mi”f- i“PPt %0 \\"_'dfts rms
Bass resonance 50/60 c/s. E e pEd'}’fs- 20,000 ¢/
4 . 2 Frequency range 25-20, c[s.
» e - >
Bt 3095 anc. BT Bass resonance 26/32 c/s.
Price: 350/- (no tax).

WHARFEDALE WIRELESS WORKS LTD
IDLE BRADFORD YORKSHIRE
Telephone : Idle 1235/6

Telegrams : * Wharfdel ’, Bradford.
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Practical Electronics

THE SOUND OF MUSIC

THE art of music has been one of the foremost beneficiaries
of electronic science, for the current widespread apprecia=
tion of good music can rightly be credited to the influence of
broadcasting and sound recording.

In the form of the radio receiver and the record reproducer,
electronics made its first entry into domestic service and so
added pleasure and enrichment to the lives of millions.

* * *

Through these media music lovers have become acquainted
with a repertoire they would otherwise never have heard
performed—not even in a whole lifetime of assiduous concert-
going. Countless others with no prior musical inclinations
who would probably, under other circumstances, never
entered a concert hall on their own volition, have, by quite
fortuitous listening on various odd occasions, gradually
acquired an ear for serious music. This new experience they
have then been able to cultivate by selective listening in the
comfort of their own home,

* * *

From the earliest days of the radio and the radiogram,
as the appreciative home audience grew, many became more
discerning in their listening and critical of the shortcomings
of the equipment then available. So began a search for the
ultimate in sound reproduction.

* * *

The search still continues—but no longer is it a quest
pursued by a minority of zealous amateurs and a few manu-
facturers. A large industry is now in existence to meet this
demand for the best in sound reproducing equipment.

This highly specialised audio industry must needs be alert
and alive to every new development that may be usefully
exploited in the furtherance of their purpose; for not only
are these firms subjected to keen competition from their
rivals, but they are attempting to sell to a particularly well
informed and highly perceptive section of the public.

Products will not be taken on trust, nor will alluring
specifications in glossy brochures be accepted unquestioning
by the musically minded. The final and decisive test is the
effect produced on the aural senses. No mean test either,
since the prospective customer is likely to be familiar with
the sound of a live orchestra from frequent concert hall
attendances and also to have already experienced the capabili-
ties of many high class reproducing systems.

THIS MONTH

CONSTRUCTIONAL PROJECTS

SPORTS EVENTS TIMER
AUDIO OSCILLATOR AND

OUTPUT METER
SIMPLE SHORT WAVE RECEIVER

MICROPHONE MIXER

INEXPENSIVE OSCILLOSCOPE

SPECIAL SERIES |

SEMICONDUCTORS—4
BEGINNERS START HERE—7
BUILDING BLOCKS—2

GENERAL FEATURES

LUNAR SURVEYOR
INGENUITY UNLIMITED

NEWS AND COMMENT

EDITORIAL
ELECTRONORAMA
AUDIO TRENDS
NEWS BRIEFS
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N UNMANNED Surveyor will soft-land

and scrutinise the lunar terrain to
determine if it is dusty or crusty before
man risks his life learning whether the
moon’s Sea of Tranquility is truly tranquil
or its Sea of Serenity is really serene.

Seven Surveyor spacecraft are being
built by the Hughes Aircraft Company
at a cost of $230 million for the U.S.
National Aeronautics and Space Ad-
ministration under direction of the Jet
Propulsion Laboratory. Some of the
vehicles are designed to provide man
with his most precise scientific knowledge
of the moon’s environment before man
himself arrives.

The first Surveyor will be launched
before the end of this year from Cape
Kennedy by an Atlas-Centaur rocket for a
64-hour flight to the moon.

The Surveyor programme is a follow-
up to the recent NASA Ranger series
that made thousands of close-up photo-
graphs of the moon's surface before crash-
landing there, and a forerunner to NASA’s
Project Appollo, which seeks to place
men on the moon by 1970.

Besides aiding the manned Apollo
programme, Surveyor hopefully is expected
to settle the controversy over whether the
moon’s surface is thin dust over a hard
crust or deep dust that could swallow a
man or the entire spacecraft quicker than
quicksand.

Ready for a vacuum chamber test

Before two-legged man
sets foot on the moon,
a three-legged Surveyor
will gingerly dip in a
toe—so that a space
““first’’ keeps safety first

(Right) System of ion engines for station keeping and attitude
control. One engine can be seen on the right

(Right centre) Bird’s eye view of surveyor being raised into the
space chamber

(Extreme right) Close-up view of the ion engine assembly
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SOFT LANDING

One of the difficulties is to make Surveyor “settle”
on to the moon at 6 to 10 miles per hour (about the
speed that a human parachutist hits the ground)
instead of crashing, as the Rangers did. It must come
in gently without destroying its delicate electronics
and remain upright on its tripod landing gear.

To be as certain as possible that this will ocecur
without mishap, Hughes engineers have conducted
drop-tests from various heights, plummeting the space-
craft or dummy weights into powder, sand, sawdust,
wood shavings and even pop-corn (unbuttered).

The difficult “soft” landing on the moon must be
achieved by slowing Surveyor from 6,000 miles per
hour to about 3-5 miles per hour, at which time it is
dropped in the lunar gravity at an earth speed of 6
to 10 miles an hour. To accomplish this, at 60 miles
from the moon the main retro engine and three vernier
motors will turn on. After the main decelerating
engine of 9,0001b thrust burns out, the verniers
will continue to burn until the Surveyor is about
13ft above the moon, when they too will stop to avoid
stirring up moon dust. Then the spacecraft will drop
to the moon’s surface with a shock no greater than
that of a parachutist’s legs.

EARLY SUCCESS POSSIBLE

The first four of the seven Surveyor launchings,
scheduled to start late this year and continue through
1966, will be engineering flights on which the space-
craft will carry a television camera and engineering
equipment to diagnose the performance of its systems
during the flight and landing.

olIRVEYOR...

Although a full payload of scientific instruments
will not be carried until the fifth surveyor flight, even
the first spacecraft—provided it lands without accident
—could be an outstanding success because:

1. Its TV camera can scan the moon’s terrain in
full circle and also look down at the spacecraft’s
footpads to see how deeply they stand in dust.

2. The spacecraft’s three large footpads, 12ft
apart on its tripod legs, contain instruments that
can report on landing impact to provide some
knowledge of moon’s hardness, slope and friction.

3. The Surveyor could respond to commands from
Earth, aim its directional antenna at Earth and
send back important data.

EARTH WILL COMMAND

For the first time on any lunar flight, Surveyor will
use the guide star Canopus, as well as the sun, to
stabilise itself. When it has landed safely on the
moon, Surveyor will depend upon commands from
earth to a greater extent than any unmanned space-
craft to date.

Each of the seven Surveyors will measure 10ft in
height to the tip of the mast, which houses a solar
panel drawing energy from the sun to recharge the
batteries (shown in the middle of centre picture below),
and a directional antenna that aims at Earth.

Later Surveyors will carry three TV cameras; in-
struments to supply information on the moon’s surface-
bearing strength; a rod that will scoop up samples of
the moon’s surface to be inspected by the TV camera;
a seismometer to detect moonquakes; a device to
record the impact of micrometeorites; and an instru-
ment to measure surface chemical elements.




MING competitors to & second, or even part
of a second, is necessary in many gporting
events including in particular show jumping an
car driving tests. The usual method of taking
these times consists of manually—operated stop
watches. There is much greater interest for the
spectators however if 2 large clock with a sweep
second hand can be displayed and started and
stopped for each competitor.

i isting

This article describes apracucal clock cons
ofa solenoid-operated escapement controlled by
imple transistor multivibrator circuit

a relay in a simp
with adjustment for regulating the speed.

WEATHERPROOF UNITS
As space is almost unli
need to employ miniature components OF
ack the paris into the gmallest possible space.
Butas theequipment must be portable and operate
out-of-doors in all weather conditions, it shoul

be robust and adequately protected. For these
reasons, in the prototype diecast boxes with
close fitting lids are used for the two chassis.
The larger one ouses the ¢lectronic timing
circuit and the smaller accommodates the escape-
ment mechanism—2a ratchet arrangement whic
moves the sweep hand of the clock.
There are @ number of additio
ments which are desirable such as automatic
start and stop, quick reset
competitor, indication of the number of minutes
i 1t is hoped to deal with

elapsed and such like. t
some of these circuits in @ later article, but it is
advisable to get the clock functioning correctly

before adding these extra items.



THE ELECTRONIC CIRCUIT

The basic circuit is a simple two transistor multi-
vibrator with the component values chosen so that it
operates at about two cycles a second. This gives
timing on the sweep hand to half a second. A higher
frequency allows even more precise timing to be
achieved but it introduces greater problems in connec-
tion with the mechanical ratchet arrangement. The
principal reason for deciding on half-second timing
is because those constructors without the facilities
(or the desire) to make the escapement mechanism
for the clock can obtain a suitable ex- government
component for a few shillings which does the job quite
satisfactorily (see components list).

Experiments have shown that the components
used in the oscillator circuit are not critical either
regarding type or values. However, in view of the
importance of the task that the clock has to perform,
and bearing in mind the small number of parts involved,
it is better to play safe and use only the best.

In the multivibrator circuit the capacitors are paper
types and the resistors high stability components
rated well above their operating wattage. Transistors
are OC72’s but any other similar types should be
satisfactory.

To provide accurate operation over long periods a
separate 9V dry battery (Ever Ready PP9, Vidor VT9
or equivalent) is housed in the box and supplies the
power for the multivibrator only. This is better than
drawing the supply from the same 12V car battery
that is required to actuate the hand mechanism.

COMPONENTS . . .

-9y
oRBY
&
R1 R2 5 "
10k < B2kl FINE SPEED
5 VR1
100k
"COARSE ‘E
SPEED” VR2
500k
¢ STOP/START
cf CONTROL
2 uF 2 yF
._l x_I F c4 i
_® il BY1 |
TR1 TR2 W ss
0c72 0¢72 I

RLAJt cs TORLEIN
w2 CLOCK
Fig I. Circuit diagram of the MOVEMENT
electronic timing unit

COMPONENT LAYOUT

The circuit of the electronic unit is given in Fig. 1
and a suggested component layout in Fig. 2. At the
very low frequencies involved layout is not important
and constructors can vary this to suit the parts they
have in hand.

ELECTRONIC UNIT

Resistors
Rl 10kQ R2 82kQ
59, W, high stability, carbon

Potentiometers
VRI  100kQ carbon, linear, with switch (S1)
VR2 500k carbon, linear

Capacitors
Cl 2uF paper 150V
C2 2uF paper 150V
C3 0-5uF paper 150V
C4 32uF electrolytic 15V

Transistors

TRI OC72 TR2 0OC72
Miscellaneous

BY1 9V battery, PP9 or VT9

DI  OAB8I] germanium diode

RLA Lightweight relay. 977 ohm coil (B. & R.

type B14/12)

sl Single pole on/off switch—see VRI

Eddystone 845 die-cast box. Five insulated
terminals. Snap fasteners for battery. Piece of
perforated plastics sheet. Eddystone dial, Itin
dia., with 0-10 graduated scale. Nuts, bolts, wire
and sleeving, etc.

CLOCK MOVEMENT

One ex-government G45 film footage counter
(sold by various retailers as lap markers for
Scalex cars).

One Eddystone 650 die-cast box

CONTROL UNIT

. One push-on, push-off switch
One Eddystone 896 die-cast box I

CLOCK

One hardboard sheet 4ft x 4ft
Softwood as follows:
20ft of 6in x Lin
4ft of 3in x 2in
16ft of lin x lin
8ft of 2in x lin
Adhesive figures
2ft of §in < $in balsa wood for hand

White paint. Nails, screws, nuts and bolts, etc.

A*
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ON/OFF
SWITCH AND
FINE SPEED
CONTROL

TERMINALS
T0 STOP/

START CONTRO

Fig. 4 (right). This diagram shows the interconnections
between the various units

Fig. 3 (below). The escapement mechanism which drives
the sweep hand of the clock. Note that the toothed wheel

RELAY
CONTACTS

TO CLOCK
MOVEMENT

B\

TO 12V CAR
BATTERY

must have either 60 or 120 teeth

PIVOT

LIGHT SPRING

iy

G

RLB

T0
RLA

12V SOLENOID
482
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RONG
RING

wvin
o

R
m\\\\mm\w‘—-j

TAPPED
HOLES TO
ATTACH

HAND ADJUSTMENT

o

TOOTHED WHEEL

CLOCK
MOVEMENT

12v
CAR BATTERY

Fig. 2, Details of the com
ponent wiring showing
positioning of the battery,
transistors, relay and pre-
set control YR2. Note that
YRI is ganged to the on[off
switch

CONTROL
UNIT



Fig. 5. Front and side view of the complete clock showing the overall dimensions

It will be seen that two variable controls are in-
cluded. VRI is ganged to the on/off switch S1 and
acts as a fine speed regulator. It is provided with a
0-10 graduated scale so that the correct position to
give an exact 60 second sweep can be noted and reset
instantly when required. The other control VR2
has a wider range and is preset so that the speed is
approximately correct with the fine control set against
5 on the scale. This allows slight adjustment either
way to compensate temperature changes, battery
voltage variations and other conditions.

The mode of operation is quite simple. As soon as
power is applied to the multivibrator it starts oscillating
and the relay RLA in the collector cira it of the second
transistor opens and closes in time with the oscillations.

Close-up of the ratchet arrangement
based on the mechanism used in G45 film
footage indicators (the wire wound resistors
mounted on the side panel are experimental
components only and not normally required)

Each time the relay RLA contacts close the main
solenoid RLB actuating the hand movement is energ-
ised pulling down the operating lever against the spring
pressure—see Fig. 3. As soon as the contacts open
the lever is released and as the spring pulls it back to its
normal position it moves the hand one division.

When making the escapement it is necessary to
include “‘stops”, preferably adjustable, to limit the
movement of the operating arm so that the hand is
moved only to the extent of one tooth,

As already mentioned, an ex-government piece of
equipment can be employed very satisfactorily for this
purpose. This is the G45 film footage counter,
available from a number of retailers.

DETAILS OF THE CLOCK

The clock -itself is made of wood and hardboard,
the prototype being four feet square. Originally it
was found that when standing in grass the lower
figures were obscured so additional side pieces have
been added to raise the clock 12 inches from the ground.
This can be allowed for when constructing.

The main framework is constructed of 6in X %in
boards cut to length and nailed together. Battens
of 1lin X 1lin are fitted round the inside so as to support
the hardboard clockface. The face is given an under-
coat and a finishing coat of white paint and then
marked out as a clockface numbered 0 to 60. If a
large enough compass is not available a piece of string
tied to a nail at the centre does the job admirably.
An easy method of marking the circles instead of
painting is to use waterproof spirit ink. This is
available from stationers, in all colours, in small bot-
tles with a felt nib.

Figures may be painted on or, as in the prototype,
cut out of self-adhesive “Fablon” or “‘Contact” and
stuck in position. Ready-made self-adhesive figures
are also available. To be clearly visible at a reason-
able distance the figures should be at least four inches
high.

continued on page 488
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PART 4. SIMPLE CIRCUIT DESIGN

AST MONTH we proved for ourselves that there is
Lno difficulty about achieving a voltage gain with a
transistor. Now look at Fig. 4.1.

One thing you should notice about the circuit is
that the emitter is connected to ground and is common
to both base and collector circuits. Because of this
a transistor connected in this way is said to be con-
nected in the common or grounded emitter configura-
tion. If we accept the analogy between emitter and
cathode, this corresponds to a normal triode amplifier
which could be called a grounded cathode triode.

If this was a valve amplifier, we could calculate
the gain of the stage provided we knew the amplification
factor and anode characteristic of the valve. As the
input impedance of a valve approaches infinity it
throws little or no load on the signal circuit if it is
properly biased, and no current flows in the grid-
cathode circuit.

But a transistor depends [or its operation not on a
voltage applied to the input but on the current flowing
through it. As a voltage is actually applied, the input
current will depend on the input impedance. Con-
sequently, this parameter has an important bearing on
stage gain and must be taken into consideration.

CHARACTERISTICS

So, out of the bewildering array of parameters to be
found on a complete transistor data sheet, this gives
us three characteristics to consider when we calculate
gain. These are the current gain (known as £ or &)

Fig. 4.1.
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the input impedance, Zin, and the output impedance,
Zout. For an a.f. transistor the listed data are usually
measured at 1,000 c/s with the device working well
within its normal range at a temperature of 25°C
ambient. They are called the “small-signal” charac-
teristics and should be used for normal calculations.
A full transistor data sheet will also contain “large-
signal” or d.c. characteristics, maximum ratings, cut-
off frequency, average or design centre characteristics
and quite a lot more information including a few set
of curves, but we need only consider the small-
signal characteristics.

COMMON EMITTER

Now let us see how we can use them. The output
impedance for a transistor in the common emitter
configuration is usually well above 10,000 ohms, often
in the region of a megohm. This is useful because the
load, Ry is, so far as the signal is concerned, connected
in parallel across the output from the collector. As
the load is usually much smaller than the output
impedance its connection in parallel shunts this and
we can say :

Zout = Rir
The output signal voltage will of course be given
by
Vout = IRy
where I, is the collector signal current.
_ The signal input vin will produce a base current
Ib.

e an
Zin
If we write this the other way round we get:
Yin = l.bzin

So voltage gain,

Vout __ i.RL
Vin inZin

_ But ic/ip (the ratio of output current to input current)
is of course f, the current gain of the transistor. So
we get

. R
Gain — ﬂZ::l

Not very complicated really, is it? This is an
approximation of course, since it assumes that the
output impedance of the transistor itself is so high
compared with the load, that it need not be taken into
consideration. But it gives the voltage gain within
20 per cent which, as many of the components in the
average circuit have a 20 per cent tolerance, is as
much as we can expect if we base our calculations on
face values.




The revolutionary Tweeter

—introduced at the Audio

Fair—and available now !

THE NEW SUPERB

JONOFANE

LOUDSPEAKER

MODEL 601

The basic H.F. unit ready
for building into a speaker
assembly. It will handle
the treble of 20 watts of
music.

28 Gns.

MODEL 602

The basic lonofane H.F.
unit, together with a
special 5” mid range unit,
cross-over and provision for
connection to an existing
bass unit of up to 20 watts
capacity.

45 Gns.

MODEL 603"

A full range spealer assembly
of the highest qualicy,
consisting of the lonofane
H.F. unit, new 5 mid range
and new |5” bass unit. Will
handle up to 20 watts.

75 Gns. «

The IODNOFANE operates
on the lonophone prin-
ciple invented by Klein of
Paris and is covered by
British Letters Patent
No. 756546.

It is a high frequency
loudspeaker having a per-
fectly uniform response
from 3 to 30 kilocycles,
quitefreefromresonances
and colourations and with
perfect reproduction of
transients.

It is fully guaranteed.

WRITE NOW FOR
ILLUSTRATED LEAFLET

HICK LANE

acoustics c=amney

LIMITED

YORKSHIRE

Enquiries for these Speakers including the Wholesale and
Retail Trade may be sent direct to FANE ACOUSTICS
LTD., BATLEY, YORKSHIRE, or to LINEAR PRODUCTS

LIMITED, ARMLEY, LEEDS.

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
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 /

ation of British Correspondence Colleges.

foR FREE HANDBOOK POST THIS COUPON TODAY

I.C.5., Dept. 151, INTERTEXT HOUSE,
PARKGATE ROAD, LONDON, S5.W.11

:

§

H

:

i NAME ..
:

i ADDRESS
:
:
:
:
:

OCCUPATION............ AGE i G

INTERNATIONAL CORRESPONDENCE SCHOOLS
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MAKING or BUYING?

DEAL WITH LIVERPOOL'S LEADING
~MUSICAL INSTRUMENT DEALER —

FRANK HESSY LIMITED

< LIVERPOOL

Suppliers to all the leading groups

GUITAR ACCESSORIES
Vox solid guitar pickup ..

Hofner Electric pickup ........ 42/6
Plato Electric pickup solid type e 63/-
Plato Electric pickup Bass......... R | |
Stanley pickup c/w vol. and tone control (suitable for Spanish
crtcalloysture- WIEh) it i e vvssinrssadarihs 75/~
Framus 2 pickup unit mounted on chrome scratch plate, 4
CORETOIE’ o fonass s Ao e moEll
Kent adjustable bridge with built in pickup and vol. control  75/-"
Adjustable Bridge (solid or cello, state which)......... 12/6 and 15/~
Machine heads (single) ... ’ e 44—
Machine heads (set 3 on each side) 12/6
Bass guitar machine head (heavy duty) ... 15/~
Guitar string sets per set 6/-, 6/6, 7/-
Guitar string sets, electric Hofner .. i per set 20/-
Guitar string sets, electric Monopole . per set 21/6
Guitar string sats, Cathedral .... per set 10/8
Bass Guitar strings (Stanley) per set 47/6
Bass Guitar strings (Monopole) per set 56/—
Plectrums—é assorted 9/-
Hawaiian Steels 9/-
Fretwire per yard .. 4/6
Top Nuts each ..... 1/6
Endpins for guitar straps ... 1/6
Capodastra 6/4
Quick release type 18/6
Guitar straps 7/6, 12/6, 17/6
Tailpiece (state type) from - 89
Tuning Pitch Pipes .............. 6/6
Guitar Tutor Books—Play in a Day, Bert Weedon 5/-
. A Tune a Day 4/-
Others ... a1
Stanley single pickup guitar (¢c/w lead) Cash £11/19/6
Seanley 3 pickup with tremolo solid guitar g 24 gns.

Assorted Second-Hand part exchange solid guitars, from: £10

Selmer 8 watt amplifier (¢/w speaker) ...... £12/12/0
Fenton Weil amplifier (c/w speaker) : £14/14/0
Stsnley rable BopsTars = il i i liicnamm i rasrrany £5/5/0

We can supply any type of musical instrument. Let us know
your requirement and it will receive our immediate attention,
Send cash with your order now!!

FRANK HESSY LIMITED (Liverpool)

27/29 STANLEY STREET, LIVERPOOL | + Central 1418/9

We pay all postal charges—goods despatched by return post
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RETURN-OF=-=POST

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

Fully transistorised, unit construction, front end and I.F, amplifier supplied
already built and tested. [llustrated leaflet available.

£12.17.6, Deposit £2.11.6 and 12 monthly payments of 18/11.
credit price £13.18.6

¢ SPECIAL OFFER!! STEREO CARTRIDGES
RONMNETTE 105 Stereo/Mono Cartridge. Complete with fixing bracket
and styli. List 59/4. OUR PRICE 23/6. Post Free,

o ILLUSTRATED LISTS

lllustrated 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 Stereo, Mullard Mixer. Fully detailed list on any

of these sent upon request. Instruction Manual: All Mullard Audio Circuits in
" Circuits for Audio Amplifiers™, 9/5. Post free,

Total

e LATEST TEST METERS Credit Terms
¢ Cash Price Deposit Mthly/Pmts. Credit Price

AVO Model 8 Mark 111 .. £24. 0.0 £4.16.0 12 of £1.15.2 £

AYO Model 7 Mark Il .. £22. 50 £4. 8.0 12 of £1.12.9

AYO Multiminor Mark 4 £9.10.0 £1.18.0 12 of 4/4

T.M.K. TPIO_ ot S 4.76 £1.76 3of £1.34

T.M.K. TP5S &n o £6.11.6 £1.11.6 6 of 1972

T.M.K. Model| 500 ve £9.17.6 £1.17.6 12 of 15/«

TAYLOR MODEL 127A £10.10.0 12 of 15/

Full details of any of the above supplied free on request,
e TAPE RECORDING EQUIPMENT

TAPE DECKS
ALL CARRIAGE FREE Deposit  Mthly/Pmts. H.P. Price
COLLARO STUDIO, latest model,
Two track, Bradmatic Heads £10.19.6 £2. 3.6 12 of 16/4 £11.19.6
MARTIN TAPE AMPLIFIER KITS
Tape Amplifiers. For Collaro
8311-V 2-Track £11.11,0, 8311-4-V 4-Track, Marriott* X" heads. £12.12.0.
Tape Pre-amplifiers. For Collaro
8319-CP 2-Track £8.8.0. B319-4-CP 4-Track Marriott*' X" heads, £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.

e GRAMOPHONE EQUIPMENT

ALL LATEST MODELS Credit Terms

ALL POST FREE Cash Price Depesit Mthly/Pmts, Credit Price
RECORD CHANGERS
GARRARD AUTOSLIM

(Mono PU fixed head) .. £6.10.0 £1. 5.0 6of £1.0.0 £7.5,0
GARRARD AUTOSLIM

De-Luxe AT6 (Mono PU) ., £11. 9.0 £2. 6.0 12 of 16/11 £12.9.0
GARRARD AUTOSLIM 5

ATE6 (Stereo/Mono PU) or, EIR. 54 £2. 9.4 12 of 18/~ £13.5.4
GARRARD ATS5 LM (3000 LM)

Low mass pick-up arm

(9TA Stereo/Mono PU) « £12.15.0 £2.15.0 12 of 18/4 £13.15.0
GARRARD ATS

(Mono PU plug in head) .. £10, 82 £2. 42 12 of 15/4 £11.8,2
B.S.R. UAIS

(TEB MonoPL) a4 £7.15.0  £1.18.0 6of £12.0 £8.10,0
B.S.R, UAIS

(TCB8S Stereo/LP/78) £2. 6.0 6of £1.4.0  £9.10,0

Single Record Players and‘fr\ﬁécrip:‘iur; Units also available. Send for list,

e MI-I'I LOUDSPEAKERS

Credit Terms

GOODMANS Cash Price Deposit Monthly Pmts. Credic Price
AXIETTE8in. .. £5.10.11 £1, 7.11 6of 16/4 £6. 5.11
AXIOM |0in £1.12, 3 6of 1972 £7. 7. 3
AXIOM 201 12§ £2. 8. 9 120f 16/11 £12,.8. 9
AXIOM 301 12in £3. 3. 9 120f 23/5 17. 4. 9
AUDIOM 51 Bass 12in, 1.18. 120f 14/6 £10.12. 5
AUDIOM 61 Bass 12in, £3.0. 0 120f 22/ £16. 4. 0
TREBAX 100 .. 8 £1.13.11 6of 19/8 £7.11.11
X O5000 Crossover Unit — = ==

WL B
HFI1016 Major 10in. .. I2of 14/2 £10. 8. 6
HFI1016 10in. A B 6of 21/ £8. 2. 0
HFI012 10in, we <4 Jof 125/- £5. 2, 0
HF816 8in, .. aie . 6of 18/6 £7. 1. 0
T8168in. .. . . 6of 17/8 £6.14. 3
T359 Tweeter = o —

TI0 Tweeter & bs £4.12. 9 3of 25/- £5. 2. 9
CX3000 Crossover Unit £1.13. 3 — —
CX1500 Crossover Unit £2, 2. 0 _— _ —

® MARTIN AUDIO KITS

High quality, easy to assemble Hi-Fi Units. Fully Transistorised for mons and
stereo/working. All units are assembled and tested and the constructor has only
to link together the units chosen for any particular installation. The following
mono units are available,

Unit | Input selector 47/6.  Unit 2 Pre-amplifier with volume control 37/6.
Unit3 Mixer Unit79/6. Unit4 Pre-amplifier with tone and volume controls 62/6,
Unit5 Main Amplifier 10 watt, 3 ohm output £€5.12.6. Unit7 Main Amplifier
10watt, |50hm output £6,12.6. Unit6 Power Unitfor Unit552/6. UnitB Power
Unit for Unit 7 55/-. Unit 9A Special pre-amplifier for low output Pick-ups 55/,
Units 1, 2, 3 and 4 are available for stereo working at twice the prices shown,
Smart plastic escutcheons are available for all combinations of units, Full details
in the Martin lllustrated Leaflet, available free.

WATTS RADIO (&) LTD

54 CHURCH STREET, WEYBRIDGE, SURREY
Telephone Weybridge 47556
Please note: Postal business only,” Callers welcome by appointment,




You may remember that all transistors made by the
same process are very much alike in beta and input
impedance. The average low-power germanium trans-
istor in use today has a beta of about 50 and an input
impedance of between 700 and 2,000 ohms, giving an
average of 1,300 ohms.

The listed characteristics of an OC71 are: beta =
47; Zin in common emitter configuration = 800 ohms:
Zout = 12,500 ohms.

You should have noticed that the values of the
coupling capacitors are very much higher than those
in a valve circuit doing the same job. This is because
a transistor operates as a low impedance device,
hence the value of the capacitor needs to be higher to
pass low frequency currents.

STABILISATION

The resistor in the emitter circuit is very important.
It is intended to give an automatic bias in the same
way as it would if it were in the cathode of a valve,
but it serves another important purpose, i.e., limiting
the current through the transistors. The number of
current carriers, holes or electrons, in a semiconductor
increases with temperature because heat tends to
disturb the stability of the electron orbits. The effect
of heating the transistor is to set free extra current
carriers, so increasing the current and raising the
temperature. This sets free yet more carriers and
creates a snowball process which causes the current
to grow so rapidly that the transistor can be destroyed
in 2 moment.

All this current must flow through the emitter
resistance, producing a voltage drop which increases
with current. This drop is of course a bias tending
to cut off the transistor. So the current is held stable
and the transistor does not tend to run away with
itself. The resistor by itself would produce negative
feedback, so it is by-passed by a large capacitor which
takes the signal straight to ground without interfering
with the d.c. action of the resistor.

How can we make provision for an input bias
current? We could do this by connecting the base
via a suitable resistance to the collector supply, but
usually a potential divider as shown in Fig. 4.1 is
used. This helps to hold the base voltage at a constant
d.c. level, and so introduces a further measure of
stability. The calculation of these values is com-
plicated, but those given will answer for almost any

low power af. transistor. If you are making up
circuits there is no harm in experimenting, provided
that you start with a low bias current and watch the
emitter current carefully. Once you get used to them,
transistors lend themsleves to experiment even more
readily than valves. Y

GROUNDED BASE

The common emitter configuration is not the only
way in which a transistor can be used. In a grounded
grid triode circuit, the grid can be connected to ground
and the signal applied to the cathode. There seems
no reason why the same kind of thing could not be
done with a transistor, Fig. 4.2 is the basic circuit
of a grounded-base amplifier.

As you can see, it corresponds closely to the
grounded grid triode so far as the connections are
concerned. The transistor though needs some slightly
different mathematics.

To start with, the beta current gain no longer applies.
We have seen that only one in fifty of the current
carriers from the emitter flow into the base circuit.
The remainder cross this thin layer to the collector
giving us our £ of about fifty. But in the grounded-
base configuration all the transistor current must flow
in the base circuit instead of in the emitter circuit.
And this current must be shared by collector and
emitter. If you look carefully at the circuit diagram
you will see that this is the only way in which current
can flow.

As the current carrying capacities of base-emitter
and base-collector circuits are the same, we have only
changed the connections, not the transistor. About

. one carrier in every fifty will flow in the emitter circuit

and the rest will go to the collector. So if the base
current was, say, ImA, the collector current could
be only about 0-98mA. The ratio of the two currents
is called the alpha () or current gain of the transistor.
Since the current gain is really a small loss, it appears
that this connection will not give a voltage amplifica-
tion. .

But if we apply the same reasoning to this as we did
to the common-emitter circuit we get:

Vout __ foutRr,
Vin IinZin
But the ratio of input to output is now the alpha

current gain,
@Rz

Zin

The input impedance of a transistor
in the common-base configuration is
much lower than that of the common

Gain =

+ emitter, but the output impedance
is higher. This is logical, since the
emitter, into which the signal is fed
in a common base amplifier, carries
the entire transistor current and
must offer a lower impedance than
the base. The collector, on the other
hand, is separated from the emitter
by the grounded base so that its
potential can have little effect on
transistor current. So the approxima-
tion Zout = Rz becomes much more
accurate,

Fig. 4.2. Grounded base transistor and grounded grid triode
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On this basis, assuming an input impedance of say
50 ohms, load of 4,700 ohms and & of 0-98, we can
calculate the gain of a common-base amplifier.

. Rp_ 098 X 4,700 _
Gain = g i

This, for a small load, is a high gain, but the high
output impedance of the common-base configuration
makes the use of a higher load convenient. Also,
we can get a very close approximation by calling
alpha unity. So a 10,000 ohm load would give a
voltage gain of 200. The secret of course is the ratio
of output to input impedance. The output current
is very nearly as great as the input current, and so
must produce a much greater voltage drop across the
high collector load.

The common-base circuit has a more stable gain
than the common emitter and is less likely to run
away with itself. But its low input impedance is a
serious drawback. Imagine connecting 50 ohms
across a sharply tuned circuit! So for normal pur-
poses the common-emitter amplifier is more popular.

EMITTER FOLLOWER
The final transistor configuration is the grounded

collector circuit, which is sometimes called an emitter -

follower. It is drawn in Fig. 4.3 with its valve analogy,
the cathode follower. Its characteristics differ from
those of the grounded emitter and grounded base
circuits. The collector, although it is taken to the
collector supply line, is of course grounded so far as
the a.c. signal is concerned.

L COLLECTOR SUPPLY i
DECOUPLING

CAPACITOR

R1
220k0

B g

+ s

Fig.4.3. Grounded collector transistor (emitter follower);
and grounded anode triode (cathode follower)

As the signal is applied to the collector, which has
the highest impedance of all the transistor segments,
the input impedance must be high. Conversely, the
output is taken from the lowest impedance, the emitter,
so the output impedance must be low. The common
collector circuit gives a large current gain but its
voltage gain is slightly less than unity but, unlike the
c?.thcv]dc follower, it does not invert the phase of the
signal.

All of this has just scratched the edges of a complex
subject, but it is a start. However, readers who have
been following this short series will probably have
more confidence in making an amplifier. If you
made up the diode receiver described in the second
article of this series, there is no reason why you should
not add a stage of a.f. amplification, using the head-
phones as collector load.

With a little practice you will find that transistors
are just as easy to experiment with as valves. +*
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SPORTS EVENTS TIMER

continued from page 483

ESCAPEMENT MECHANISM

A shelf mounted on fixing blocks must be provided
at the back of the face to mount the escapement
mechanism (or clock movement) for the sweep hand.
It is advisable to keep the weight of the moving parts
to a minimum and for this reason the hand is made of
balsa wood using a strip $in wide tapered to a point
and painted black. This has proved to be better
than the original hand which was of 18 s.w.g. alumin-
ium and counter-balanced.

Another point learnt from experience is the desir-
ability of keeping the operating solenoid away from
the multivibrator relay. For convenience these were
originally together on the same box but it was found
that the heavy field produced by the solenoid RLB
ajci_ted on the relay coil and caused a ‘‘chattering”
effect.

SRR

Rear view of the clock showing the units in position and
the leads to the |12V car battery which is required to ener-
gise the actuating mechanism. The small box houses a
press-button switch for remote start and stop

OPERATING THE TIMER

On/off switching can be performed from distances
up to 100 yards from the clock, using ordinary twin
flex. A push-on/push-off single-pole switch fixed
either to a small board or in a small box is the most
convenient control to operate and is almost foolproof.

When setting up at the start of a function it is ad-
visable to switch the oscillator on and allow it to run
for about 10 minutes. Then check the speed with a
stop watch and adjust the fine speed control VR1 so
that the hand just completes a circuit in 60 seconds.
Note the reading on the fine speed control scale for
future reference.

An occasional check with the same stop watch
during the period of the event is a worthwhile pre-
caution, although in practice this device has been found
to maintain extremely accurate time.



BY AW.HARTLEY
o §

ITH the increasing interest of the experimenter

in the field of audio, a compact device which
will give an indication of the performance of audio
amplifiers and other similar equipment and be a
useful guide to the location of a fault during trouble-
shooting, is always in demand.

The instrument featured on one of the blueprints
presented with this issue takes the form of a variable
low frequency oscillator and output meter. Before
the design was finalised several basic requirements
were laid down as desirable features worthy of in-
corporation in a piece of equipment such as this.
These requirements and the reasons behind them are
listed below:

(a) The instrument should be fairly small and

compact, to make it easily transportable.

(b) In common with modern practice, semiconduc-

tors should be used throughout.
(c) Asitis not intended to be a precision instrument,
a wide tolerance of components can be allowed.

(d) It must be possible to tell when the oscillator is
operating, for, depending on the type of transis-
tor used, the cut-off at the top end of the Lf.
band will vary.

(e) Provision to be made for using either the oscil-

lator or the meter separately.

(f) The range of the output meter should be variable.

In early experiments with the prototype unit it was
intended to incorporate an internal filter to provide
an improved waveform at 1,000¢/s for checking dis-
tortion in audio circuits. To produce a sine wave
free of harmonics from the predominantly square
wave output of the oscillator would require a selective

I;\; rﬁ(lu R6 | text
All 10%, W carbon
jometers ..
P°\j:’;t":';:g carbon,ii_near} _
VRZ A0 carbon, linear BLUEPRINT
VR3 5SkQ
Capatitors

. o
AnpF silver mica, Sé:
B o1 MiC2, 5

2 ic

tuned circuit or bandpass filter. This offers con-
siderable problems to the amateur and, in addition,
the inclusion of such a filter would reduce the output
level at other frequencies—possibly by as much as
6dB per octave, which would make the instrument
unacceptable for its present purpose.

FACILITIES

The facilities available on the present instrument

are as follows:

(1) The oscillator frequency is completely variable
over the most useful part of the audio range.

(2) With no jacks inserted in the outlet plugs the
output of the oscillator is automatically extended
to the meter.

(3) The oscillator output level is variable.

(4) By using the METER IN jack and leaving the
battery supply to the oscillator disconnected,
the output meter may be used separately.
(Further isolation may be achieved by inserting
a dummy plug in JKI).

(5) The output meter may be used as a level meter
when recording from radio, etc. The output
of the receiver or pre-amplifier is taken from the
extension LS sockets and plugged into the
METER IN jack, and connection may be made
to the OSC OUT jack for the feeding to the tape
recorder.

(6) With the use of an external battery (3V-9V)
the oscillator portion of the instrument can be
disconnected quickly without having an internal
control, and it is then obvious to the user whether
the instrument is on or off.
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CIRCUIT DESCRIPTION

The circuit diagram appears as Fig. 1 on the blue-
print. The audio oscillator is a conventional multi-
vibrator consisting of transistors TR1 and TR2 which
are both OC70s.

The capacitors C1 and C2 together with the variable
resistors VR1 and VR2 form the time constant circuits
which determine the frequency of the oscillations.
These are the only components which need be of
reasonably close tolerance. The capacitors should
preferably be silver mica. The two potentiometers
are ganged and form the frequency control.

It will be noted that the moving arm of each poten-
tiometer is linked to the end of the track which joins
to the negative supply rail. This ensures continuity
of the connection to the tramsistor collector should
the moving arm of the potentiometer develop any
intermittency.

The output of the multivibrator is taken from the
bottom end of VR2 via an 8uF electrolytic capacitor
C3 to the base of transistor TR3, which is used as a
straight forward amplifier. A IMQ resistor R3 is
connected between base and collector of TR3 to
improve stability by providing a measure of
negative feedback.

VR3 constitutes the collector load, the signal being
tapped off through capacitor C4. This variable
potentiometer forms the output control.

The common emitter line (which is also the positive
battery supply), connects with the normal contact
(sleeve) of the closed circuit jack JK1, the output
from C4 connecting to the other normal contact
(tip) of this jack. The two switching contacts of the
jack are connected to the metering circuit with the
“tip” contact to the rotor of the selector switch S1.
The isolation of the meter circuit is made by breaking
the contacts of JK1, and may be achieved by inserting
a dummy plug.

METER MULTIPLIERS
The selection of the series multipliers R4, R5, R6
depends on the type of meter chosen. For a meter
required for precision measurements the range required
would have to be calculated from the formula
R= le R{’lohms
where R = multiplier required.
V = voltage reading required for full scale
deflection on meter.
Rm = meter internal resistance.
Irn = meter current f.s.d. (in amps).

In addition, another factor would have to be con-
sidered. As the meter responds to a rectified alter-
nating current it indicates the mean or average current,
which requires further adjustment to the series resistor.
However, as precise indications are not required,
coupled with the fact that the output is a square wave
and the correction factors are only applicable to a
sine wave, any correction (including that of the meter
resistance) is neglected as this is small with respect to
the multiplier used.

In Table 1 values for R4, R5 and R6 are given for
three meter full scale deflection readings, the one
seleé:ted depending of course on the particular meter
used.

The bridge connected rectifiers D1-D4 are four
germanium diodes, these being used in preference to
selenium or copper oxide types from a point of cheap-
ness, availability and better response to the frequencies
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applied. If several of these diodes are available to
choose from, the forward and backward resistance
may be measured with an ochmmeter and four selected
whose characteristics are similar. This is not essential,
but will improve performance.

TABLE |
Meter
f.s.d. Direct v ov 100V
100 A none 10K (R6) 100K (R5) 1M (R4)
100pA none 2K (Ré) 20K (R5) 200K (R4)
ImA none 1K (R6) 10K (R5) 100K (R4)

TWO POSSIBLE MODIFICATIONS

Two variations of the present design may be intro-
duced subject to requirements. The first is to incor-
porate the battery within the case to make the
instrument fully self-contained. A clip will be needed to
hold the battery, and the potentiometer VR3 should
in this case be fitted with an on/off switch to break
the battery supply.

The second modification concerns the extension of
the frequency range. It may be that a ganged 500
kilohm potentiometer is more easily obtainable than
the one specified, and if this is used the value of the
two capacitors Cl and C2 should be doubled. This
may conveniently be done by substituting a three pole
four way switch for S1 instead of the one specified,
and mounting two sets of capacitors so they are
switched in parallel with C1 and C2, using the selector
switch to do this (see Fig. 6).

Fig. 6. Connections to S| for modification described in
text. .

It should be noted if this modification is carried out
and the oscillator used in conjunction with the output
metfer, the range will change with the change of fre-
quency. The choice of capacitors is a matter of
experiment and the results obtained are largely a
characteristic of the transistors used in the oscillator.

The use of the output meter in conjunction with the
oscillator is most useful for these adjustments, as it can
be easily seen when the multivibrator stops oscillating
as the frequency increases. The output of the oscillator
varies considerably with frequency, so that the use of
the output control will ensure that an arbitrary reading
is maintained at any frequency within the range.

The range selector provides direct, 1V, 10V, and 100V
positions and, depending on the sensitivity of the meter,
an output can be obtained on the first three positions.



The choice of transistors does largely determine the
performance of the instrument. In the original model
TR1 and TR2 were TK40 and VT3 an OC76, but in
general the circuit will work with any good a.f. transis-
tors. Similar transistors have been tried in all three
positions (OC70), but an OC72 or an OC76 is better
in the amplifier.

MECHANICAL CONSTRUCTION

The mechanical construction should commence
with the marking out of the chassis as shown in Fig. 4.
The actual size of the circular cut-out for the meter
will depend on the type used, as also will the holes
for the fixing screws.

If an internal battery is to be used the battery
sockets are omitted and provision is made for a clip
on the inside of the chassis.

Corner strengthening brackets are not normally used
on a small chassis such as this, but they do prevent
any distortion of the chassis causing wires to break
off and also provide useful anchoring points for the
securing of the baseplate.

Once the drilling has been completed and before the
sides are bent up a line should be scribed on the
reverse side of the panel {in in from the outside, to
provide for the alignment of the corner brackets.
The bending of the sides should preferably be made
by using wooden blocks held in a vice.

Fold up the sides of the corner brackets and position
each in turn so that it is flush with the scribed line,
that is §in from the bottom of the panel. With the
scriber, mark through the fixing holes from the outside
and drill the 6B.A. clearance holes in the bracket.
The brackets are fitted to the panel either by aluminium
rivets or nuts and bolts.

Some sort of finish can be applied to the outside
face of the chassis, either by rubbing down with fine
emery cloth or “pickling” in a strong soda solution.
In some cases a finish is incorporated in the aluminium
sheet during manufacture providing a “‘stipple” or
“stucco™ effect, in this case no further work is required.

The base is made to rest just inside the chassis on the
corner brackets and is secured by self-tapping screws.
In the original model two of the holes were made
slightly offset to ensure that the base always went on
the same way.

WIRING UP THE SUB-PANEL

The next operation is the wiring of the sub-panel
(Fig. 5). 1In order that the correct spacing between the
two tag strips is maintained they are assembled on the

Interior view of the completed unit

- outside of the box. The two outside fixing holes on

each strip are tapped 8B.A., as it is almost impossible
to fasten in with nuts and bolts when the panel is
wired. The 8B.A. screws are assembled on the
inside of the box to hold temporarily the panel.

The wiring is completed, as shown in Fig. 5, with
sufficient length of free lead to connect to the external

oints.
X The leads for the transistors should be not less than
%in long and should have small bore sleeving slipped
(this may be obtained by stripping off the insulation
of a piece of p.v.c. wire).

The completed panel should be removed from the
outside of the chassis at this point.

REMAINDER OF WIRING

Wire up the multiplier resistors for SI (with additional
capacitors on S1 if desired) also components VR1/
VR2, VR3, JKI1, JK2, JK3 and S1 and the battery
sockets. The clearance hole for the battery sockets
must be sufficiently large to allow the sockets to be
located centrally in the holes and locked in this position
with insulating washers and locknuts.

Connect up the bridge rectifier as shown in Fig. 2
with the two positive ends (red tip) of the diodes laid
together and attached to the solder tag under the
positive terminal of the meter. The negative ends
should be attached in a similar manner to the other
terminal of the meter. The wires at the other ends
of each pair of diodes should be bent up about fin,
an external connecting wire being looped in before
they are soldered together.

Once this wiring has been completed the sub-
assembly is affixed to the inside of the chassis by
means of four 8B.A. bolts into the previously tapped
holes in the tag strip.

CONTROL PANELS

The insulated control panels are made up and drilled;
the holes being slightly under-size to allow trimming
by a round file. These panels should be assembled
temporarily beneath the lock nuts of the three controls.

Before the locknuts on the variable controls are
finally tightened the two plastic panels should have
the lettering applied.

OPERATION

In order to use the instrument connections are
made as follows:

Oscillator only (no output

indication) Output at JK1
Oscilldtor with output
indication Output at JK2
Oscillator check No jacks in
Meter only Input to JK2
Input for recording Input to JK2
Output at JK3

Set the frequency and output controls to approxi-
mately mid-position, and the selector switch to 1V
position. Connect up the battery supply (between
3V and 9V) to the battery sockets, observing polarity.
If no jack plugs have been inserted, the meter shouid
indicate a small reading. Adjust the output control
for maximum and the frequency control to that
required. The selector switch may have to be reduced
to its most sensitive range dependent on the output
of the oscillator and voltage of supply. No frequency
graduations are shown in connection with the fre-
quency control, as this will vary considerably with
choice of transistors and power supply.
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BLUEPRINT

HE rteceiver featured on one of the blueprints
Tpresented with this issue has been designed especially
for the newcomer to radio construction. For this
reason it uses a simple circuit—but one which is
nevertheless capable of giving excellent results.

The coverage of the receiver is from about 18 metres
to 50 or 60 metres (or, expressed in terms of frequency,
16 to 5Mc/s), depending upon the exact components
employed. Thus. it covers most of the popular short
wavebands including the 20 metre and 40 metre
amateur bands (or 20m and 40m, if we use the usual
abbreviation “m’ for “metre”).

CIRCUIT DESCRIPTION

The circuit (see Fig. 1 on the blueprint) uses two
identical battery-powered valves; these are 1T4’s
(other suitable types are CV785, W17, 1F3 and DF91).
In a receiver like this, intended for the beginner, mains
operation is best avoided because of the danger of
shock when in the hands of the inexperienced con-
structor.

The batteries used here are a 90V (this means 90
volts) type and a 1-5V type, and the risk of shock from
these is low.

The output from the receiver is fed to high impedance
headphones—this avoids the need for a third valve to
feed a loudspeaker and keeps down the battery con-
sumption. The second valve in the circuit (V2) is the
detector and is of the regenerative type in which signals
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are fed back from the anode to the grid to increase
the gain by bringing the circuit almost to the point of
oscillation. The feedback (or reaction as it is often
called) is controlled by varying the screen grid poten-
tial by means of VR1.

This particular type of reaction control is not
normally used in battery circuits for one main reason
—in order to vary the screen-grid potential, a potentio-
meter must be connected across the h.t. line and this
gives rise to a certain amount of wasted h.t. current.
In this circuit, the current through the potentiometer
(this consists of R5 and VR1 in series) is just over a
third of a milliamp (just over 0:0003 amps or 0-3mA).
This will not cause the h.t. battery to wear out much
moae quickly than it would if the usual circuit were
used.

The headphones are connected to the anode circuit
of V2 via a capacitor C7. This procedure means that
there is no direct current (d.c.) flowing through the
headphones.

RADIO FREQUENCY STAGE

The main trouble with a reacting detector is that
it sometimes radiates appreciable interference when
it is actually oscillating, causing howls and whistles
on neighbouring receivers. Also, coupling the aerial
directly to the detector stage results in “‘dead spots”,
where reaction cannot be obtained, at certain points
in the tuning range.
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GUITAR AMPLIFIERS ‘
WITH TREMOLO l
socket

|

Five jack

inputs, four with
separate mixing
volume contbrols, and
one inpuf “straight l

through', Allinputs
are of wvery ligh |
sensitivity only 10 [
millivolts  input s
required for [ull out-
put, moking them ‘
suitable for all types

of guitars and micro- |
Separate ‘
zble con-

v wide

: ft and cut, I
Separate master gin

control. Tremolo |

S

speed qand depth
controls, Juck
socket for remote

tremolo  switching. |

Outputs for § and 15 ohms
50 watt amplifier BOCS3, EX EL34, BEL

amplifier BECCS: CBLSA, BLS4, B8],

4, G In the
3, An extra valve T <
in the tremolo circuit. The ch s compleie with baseplate and
is solidly made of 18 g steel, finished silver grey hammer,

Size 12 % 8 x 6} inclies high. ‘
PRICES—

L T L e R S e P T W
B pwath lese tremolo Sl v L s e i S ‘
B0 WhGD WIEB Aremiol0} . . saiqe piriee - $luia ien b ialalie b v eia e dle b0h 2
30 watt less tremolo . ..
15 watt with tremolo. . .
15 watt less tremolo

Add carriage 10/- any amplifier.

Send for free descriptive leaflet.
CREDIT TERMS ARRANGED

Strowd 7835

STROUD AUDIO
PAGANHILL LANE, STROUD, GLOS. ‘

 GOODMANS HIGH FIDELITY LOUDSPEAKERS MANUAL

EDITION
NOW OUT

A new, larger and more colourful edition—revised and completely
up-to-date, It contains articles of particular interest to the D.LY.
enthusiast—including 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 your Goodmans dealer or send coupon for your FREE copy.

Please send me a free copy of the Goodmans High
1 Fidelity Manual 1 !

GREUSINS FER FERELITY | BEOSPLAKERS

T

g

l Name .
Address ...

i3

GOODMANS INDUSTRIES LIMITED
Axiom Works, Wembley, Middlesex
Telephone: WEMbley 1200
A Member of the Rentasel Group

OWER COST|

Combine an Armstrong Tuner and Amplifier and you have
a compact item with all the advantages of the separate
units, plus easier installation, and equivalent performance
at a lower price.

Stereo model 127, above, is derived from the more
expensive 227, and has an identical AM-FM tuner

section, but with an amplifier section designed for those
whose power requirements are more modest.

It has a more modest price too, as does the mono version
model 127M.

Each Armstrong Tuner-Amplifier is ideal as the basis of a
high fidelity system for radio and record reproduction
taperecording and playback, and each unit may be built
into your own cabinet or used in our optional case,

of teak and vinyl hide, as shown.

For full details and technical specifications plus list of over
300 stockists, post coupon or write mentioning SPE 65

model 127 STEREO TUNER AMPLIFIER £37.10.0
model 127M MONO TUNER AMPLIFIER £26.10.0
optional case for each model £3.10.0

ARMSTRONG AUDIO LTD - WARLTERS ROAD - N.7
Telephone : NORth 3213

bt .y ey . U AT I T LMD W L e Dy
Address ...

5-PE-65
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TE22 SINE SQUARE WAVE
AUDIO GENERATORS

Sine: 20 ops to 200 kc/s. on 4 bands. Square:
20 ops to 20 kejs. Output impedance 5,000
ohms. 200/240v. A.C. operation. Supplied
Brand New and Guaranteed with instruction
manual and leads, £15. Carr, 7/6.

LAFAYETTE HA-63
COMMUNICATION RECEIVER

7 valves ph:s Rectifier. 4 Bands. 550 kefs—
4l Mefs. 8" Meter—BFO—ANL—Band-
spread Tuning, 200/250v. A,C. Brand New
24 Gns.  Carr. Pajd.

STAR SR.40 LAFAYETTE ‘PRECON’
COMMUNICATION RECEIVER AMATEUH PRESELECTOR CONVERTOR
4 'Baudz. 550 kof " Meter— Converto 15-10 metres. Pr
BFO ! -Built-in metres.
Spe‘\kcr operation.
Gns.

| LAFAYETTE HE-30 Rt RECEIVERS | |MAIN LONDON AGENTS FORCODAREQUIP{
30 — | SEEES———

9 valves, B0 ke/s Hemi Kit

ns, I VOLTA
Form. 25Gns., 3 Gns, Hoth | AT STALBILIGZEEI —_ TRANSISTOR TECT
— ==t EXCHANGE TRANSFORMERS ANNEL
MODEL DA-l AUTOMATIC WELCOME Taput. SOc1200 En 160 [MICROPHONE MIXER
ELECTRONIC KEYER 240v. Constant output 110v. | 49/6

Fully
aper: rr.
Hemi- \lllulli itie Bug keys, £4/10/0. T, & P. 26,

MODEL Z@M TRANSISTOR CHECKER

Tt hab the fullest capacity for checking on A, B and Ico.
Equally aptable for checking diodes, ele,

Spec.: A: 0.7-0. 0967, B: 5-200. Lco: 0500 microamps, 0-5 mA.,
Resistance for diode AI)UQ — 1 MEG. Supplied complete with
instructions, battery and leads. £8/18/8. . & P. 2/6,

AL, or 6 or 12 volt D.CL or 240v,, 250 watis. Brand
New Guaranteed. £10.10.0.
Carr, 7/6.
RKI40 STEREO TAPE
DECK WITH BUILT-
IN PREAMPLIFIER
4 Transistors—4 Valves. Will record or Pplay-
back } Track Stereo or Mono at
7" spool size. Twin meter leve
4 inputs, Oulput 500 MW
Tesponse. Size 157 %107 x

MULLARD Operation. Brand New 42 Gns.
0C81—TWO e —
FOR 5/- 9 TRANSISTOR 2 WAY TRANS/RECEIVERS. RANGE UP TO 5 MILES. |
- £25 PER PAIR |
LAFAYETTE TE-20A R.F. —
SIGNALTGENERATO':! VARIABLE VOLTAGE
120 ko/s—390 Mec/s on 6 ranges. TRANSFORMERS

Brand New Guaranieed—F ullv
Shrouded. Input 230v, 50/60 c
Output 0-260 Volis.
1 Amp —£4.10.0. 10Amp—£186.10.0
8 p-£5.17.8. 12Amp-£18.15.0
.‘\mp—!ﬂ 10.0. 20Amp—£32.10.0
2.5 Amp Portable—Metal Case
with Meler-Fuses, etc. £9/17/6.

ARMY FIELD TELEPHONES TYPE F
Generator Bell Ringing, 2 Line Connection, With Wood
Carrying Uase, Fitted Batteries. Supplied Fully Tested.
£4/19/8 pair. Carr. 7/86.
LAFAYETTE HI-FISTEREO HEADPHONES
16{)—25-15,000 Cycles. Air Cushioned Head i
overload Jur n Box. Brand New
& 7. 26,
TS-76 20,000 O.P.V.
PUSH BUTTON MULTI-
TESTER Large clear plasiic
| scale, simple operation. D.C,
| volts up to 1,000v. A.C. volis up to

Variable R.F. and A.P. outpits.
Large clear scale, Blze
T4 > 1007 x 417 220/250v. A.C.
Brand New £12/19/6.

LAFAYETTE TE-I8 GRID DIP METER

Covers 360 k
supplied, op
£12/10/-, <

True one hand operation. All coils
50v. A.C. Brand New. (luaranteed,

C LLARO STUDID Tape Tran-
rs.  2-track £10.10.0. detrack
£13 10 IJ. J'nwt l‘:

CLEAR FLASTIC PANEL METERS

First grade
ex-stock. ¢
yuantity. Av
square fronts,

ity, Moving Coil panel meters, available
for illustrated leaflef. Discounts for
ble as follows: Type MR. 38P, 1 21/ [92in.

il

300V D.C.,. 22
2!

0V j 1,000v. Resistance up to 10 meg-
2 ggg 11-‘5.(\1\' 29, ohm. Current wp to 250 mA
T 978 300V A 23 = i)ee]brla P b,  Si
i SO0V AC. .. 22 i >

50-0-504 gga 750mA . .. g Meteﬂm-\:ﬁ,’ ; Dm:.s;..;u.nri. ; Il’ !:ns.trucuons.
.3)33131%33{1? D3 POST EXTRA | Larger sizes available—send for lists. o =)
1-0-1mA 226  ILLUMINATED “S" METER. 1%}in. square front. Calins | LAFAYETTE TE-46 RESISTANCE CAPACITY
lmA 22/8  units. 6V. lamp. 20/8. P. & P, 1/-, Ditio 2 5/16in. square ANALYZER 2 PI'—2,000 MFD, 2 ohmg—=200 Megohms. Also =
2mA . 228 39/6. P.& D, )/-, checks impedance, turns ratio, insalation 200/250v, A.C. lum-h\ew £15. Carr. 7/6.

AMERICAN TAPE ﬁ‘ ™M ULT' METERS I‘Sll‘L CON RECTIFIERS
< g ual ¥, 9 Apes. 25( ° o
;Blrl:ului J:;r:wlenfll :.:zln‘rm;‘é::;m ilJlisct:;_I::‘.I;, Brand New—Fully Guaranteed—Lowest ever prices 400 v. P,

for guantities.

Supplied with leads, batteries, instructions
3in., 2001t. I,

»

viar, 4/=;  31in., 600t

4 2l m ar, 10 Bin., GOBEE. std. plastic,

3 . D00fE, 1, P, acetate, 10 I, ,,,n MODEL PT-34, 1,000 O.P.V, 0/10/: 30,250 .;m:'] ucm v, A.C. and
,‘.?UOU D.P. mylar, 15/~;  53in D011, D.C.0/1/100/500 MA,  D.C. 0/100 kO, 39,8 - &P, 16,
]’. P. acetate, 12 ﬂ' »nu 1 muﬂ D P. "

mylar, 22/8; 7in., 1,200ft. std, mylar, MODEL 500, . 01.51/2.5/ w /500/1,000V . 165 22X
12/8; 7in., 1,800it. L.P acetate, 15/~ D.C. i 1,000V, / uu /30/500mA Pust extra.
Tin., 1,800ft, L.P. n r, 20/ 7in., 12 amp. D, Meg, tid Meg{2. SS,'IWB Post Paid.

2,400it. D.P, mylar, 25, -,
Postage 2/-. Over £3 post paid.

MODEL NH-400 Ill.uuf} | MUDEL HH 201 00 | MODEL TE 12 '.’0,0IJF; MARCONI TF 144 G4 STD.
oy, of B0/120/ 300/ 0. /

O.B.V, 0/ SIGNAL GENERATORS

|1 gnn, 3 unu,u 00 85 ke/s

25 Mej/s. Perfect order. £25,

Vil 1 Tl
Post Extra. Will detect all types of metals. Fully

RECORDING HEADS Al l‘tb-'d”l" 20/G0 Carr, 30/-,
Reut track 9/6 { | A.C. 0‘ﬁﬂuA, <
! track. " 20/6 6. | 0/6K/00K] MINE DETECTOR No. 4A
Bradmatics § track, 99/8 ‘ a ‘ i

h-g:!!. 100
79/6.

MODEL  ITI-2. 0,000 | M EL 2507. 2,0 . portable, Complete  with instruetions,
0.P.V, [,H;,r 00/ | o/ ?{D“(, 5%% 3 U,JW 0 88/8. Curr. 10/-. Battery 8/8 extra.
CLASS D WAVEMETER No. | C. | 2,500 v. DO, S0/300/ | 0/10/50/500/2,500 A,
kI Crystal Calibeated covering 140-5 MA. 0/OK | 1000 V. A Aj23] | 02 Meg(). BEST BUY!
1fes on 2 b 6v. ., operation. Sup- | /10 250 PF— | 250 mA. 6 | 0,250 mA. Send 1/~ P.0. for full Catalogue and Lists,
plied brand new with handbeok, @ 02 M g Henrys | Meg, Q. 3 3 Open 9 a.m. to 8 p.m, every day Monday
and case. 59/6, Carr. 3/-. 92(6. T. &P, 96, | 82/6. P. & P.2/0, { IB‘B. .. 2/86, to Saturday. Trade :unylwd.

_‘ji\\‘\“:\\\\‘\\\\'\\' Vet 2o e  m
ﬂD‘J] = (RADIG) LIMITED
— Phone: GERRARD 8204/9155
Cables: SMITHEX LESQUARE
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In this receiver, these two defects are avoided by
using a radio frequency (r.f.) stage before the detector.
This amplifies the signals from the aerial and feeds
them to the detector. Actually, the amplification is
not very great and the important function of the
r.f. stage is to isolate the detector from the aerial
thus preventing radiation of interfering whistles, and
the occurrence of “dead spots™.

Most simple short wave receivers use plug-in coils
to achieve wide coverage. In this receiver, however,
this complication has been avoided by using a twin-
gang 500pF capacitor in conjunction with one set of
coils only which are permanently wired in circuit.

From the beginner’s point of view, there is no need
to go into more detail concerning the operation of the
circuit. More will become apparent when the set
has been built and used.

BATTERIES

For the high tension (h.t.) supplies the B126 (Ever
Ready) is suggested, although the equivalent in another
make is equally suitable.

For low tension (l.t.) supplies the following Ever
Ready 1-5V types or their equivalents may be used:
ADI1, AD4, AD14, AD32, AD34, and AD35. The
AD35 is smaller and less expensive than the others,
but it will not last as long.

Plugs for the batteries can be obtained from radio
component shops and it is a good idea to buy also
the aluminium tops which are available for the plugs.
These will make it easier to unplug the batteries when
required.

It is not essential to buy a proper Lt. battery but it is
convenient since this type has sockets on it for con-
necting the receiver. You can use ordinary 1:5V
cells if you wish. An ordinary U2 or equivalent cell
will give a good few hours of listening since the current
drain of the receiver from the L.t. battery is only 100mA
(100 milliamps or 0-1A).

If you use a U2 cell, remember that the zinc case is
the negative connection and the brass cap at the top
is the positive connection. If possible, solder the
wires from the set on to the cell, or make up a spring-
clip arrangement for connecting the wires to the cell.

CONSTRUCTION

To simplify construction, the chassis of the receiver
is made from wood and hardboard covered in places
with aluminium cooking foil. Of course, if you are
sufficiently experienced and have the necessary facilities,
you can use a conventional form of construction
with an aluminium chassis and front-panel. The
wood-and-hardboard method has the advantage of
ease of working and relative cheapness.

To make the framework for the chassis, a 1 yd
length of nominal 2in wide by Zin thick *“ramin” or
similar softwood will be needed. This is cut to
provide two pieces 93in long and two pieces 6in long.
Make sure that you cut the ends “square” or the
frame will not fit together very well.

The four pieces of wood are then screwed together
as shown in Fig. 6a, using eight 4in No. 4 steel wood-
SCrews.

FRONT PANEL

To make the front panel you will need a piece of
4in hardboard 10in by 6in, and you will need another
piece the same size for the top of the chassis.

Drill these two pieces as shown in Figs. 8 and 9,
shiny side towards you, taking care to sandpaper off

any burrs left when the holes have been made, Counter-
sink the holes marked *“X,

If the twin-gang tuning capacitor VCI1, VC2, you
are using has a single-hole or bracket fixing, you
will not need to drill the three holes indicated in
Fig. 9—these are for the type of capacitor which uses
three bolts for fixing. However, if three bolts are to
be used, check that they conform to the spacing given
in Fig. 9, and if the holes on the front of your tuning
capacitor are spaced differently, make the necessary
alteration. With the bolt-fixing capacitor, it is very
important to make the centre hole in the panel large
enough for the capacitor to fit tight against the panel
when it is mounted.

Before proceeding further, check that the various
parts fit the holes you have made for them. Ir is
very important that the holes should be the right size
now and that you do not have to enlarge them later.

ALUMINIUM FOIL

The inside of the wooden framework must now be
covered with aluminium cooking foil as shown in
Fig. 6b. The shape of the foil you will need is also
shown—in Fig. 7. Note that on one long side of the
framework, you must bring the foil over the top and
down the front. The front panel will eventually
be screwed to this side of the frame and the foil on
it will then be in contact with the foil on the frame.

To glue the foil in position, almost any adhesive
can be used including balsa cement.

Foil must also be used to cover the back of the
front panel—the side with the cloth-like marks on
it, not the shiny side. The underside of the hardboard
to be used for the top of the chassis must also be
covered with foil.

You will now need to make holes in the foil corres-
ponding to those already present in the hardboard.
If you run your finger over the foil, you will see the
outlines of the holes formed on the foil and you can
then cut it away in the appropriate places. Make
sure that you cut the foil away close to the holes,
but do not cut away more than is necessary.

ASSEMBLY

The next job is to screw the front panel to the front
of the chassis framework; that is, to the side of the
framework with the aluminium foil on it. For this,
use #in woodscrews and make sure that the heads
are below the surface of the front panel when you have
done—the holes were countersunk so this should be
easy.

You can now mount the various parts on the front
panel. The bandspread capacitor VC3 is mounted by
a single nut, as are the switch S1/S2 and the potentio-
meter VR1.

MOUNTING THE TWIN GANG

The twin gang tuning capacitor VC1, VC2 will
probably have three holes for fixing it as mentioned
earlier. You should use bolts with countersunk
heads, but you may have difficulty in obtaining bolts
which are short enough. If the bolts are more than
about }in long, when you screw them up tight to
mount the tuning capacitor, the ends which stick
through the frame of the capacitor will contact either
the fixed plates, thus shorting them out, or the moving
plates at some part of their travel. You will thus have
to shorten the bolts if you cannot buy the correct

length.
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To shorten a bolt, place a large nut on it and screw
it up to the head of the bolt. Grip the nut in a vice
or in a pair of pliers and saw off the unwanted part
of the bolt using a small hacksaw. Finally, reverse
the belt in the vice or pliers and use a screwdriver 1o
unscrew it from the nut. This procedure makes sure
that if you damage the bolt when you saw a piece off
it, unscrewing the nut will restore the thread quite well,
If you do not use a nut, it will be difficult to hold the
bolt in the vice or pliers without damaging its thread
and you may have a job to screw a nut on it when
you have sawn it.

When you have mounted the tuning capacitor VCi,
VC2, make quite sure that the three fixing bolts do
not get in the way of the moving plates nor short
out the fixed plates.

CONNECTIONS TO METAL FOIL

Here, one point must be noted carefully. Owing to
the fragile nature of aluminium cooking foil, it is
necessary to check carefully that all the metal parts
mounted in contact with it do in fact make good
electrical contact. Examine the tuning capacitor
and the bandspread capacitor and also the solder
tags which are fastened to the hardboard chassis and
front panel to make sure that they are tightly con-
tacting the aluminium foil.

SOCKETS FOR WANDER-PLUGS

The sockets for the wander-plugs can be fixed to
the chassis using red for the two aerial sockets and
for one of the headphone sockets (the one to be con-
nected eventually to C7). Use black sockets for the
earth and the other side of the headphones. The

two valveholders can also be mounted—you will need
soldering tags underneath the mounting bolts as
shown in Fig. 2.

MAKING THE COILS

For the coils, obtain a length of cardboard tubing
about 11in in diameter. This diameter tubing is
found in the rolls of paper sold for kitchen use. Cut
off two 2in lengths of the tubing using a small saw
such as a coping-saw to give neat edges. A sharp
knife can also be used, but great care should be taken
or cut fingers will result.

Cut out two cardboard discs the same size as the
cardboard tubing and make an 4in hole in the centre
of each. Glue one on each 2in length of tubing,
using balsa cement, etc.

FIRST COIL, LI, L2

The first coil to make is L1/L2. Measure I1lin
from the base of the coil former (that is the end with
the disc attached) and make two holes as shown in
Fig. 3. Leaving a 5in length of wire for connecting
later, wind on six turns of the 22 s.w.g. enamelled
copper wire, spacing each turn from those next to it
by an amount equal to the diameter of the wire or a
little more. Note the method of threading the wire
through two holes in the coil former at each end of the
winding to secure the turns in position. To keep the
spacing between the turns from altering, secure them
to the coil former with balsa cement at one or two
points.

Now wind on four turns of 34 s.w.g. double cotton
covered (d.c.c.) copper wire in the same direction as
the previous winding and spaced about }in from it.
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The turns of this winding should be close together—
it should be “‘close-wound™”. Leave 10in ends on this
winding for connection later.

SECOND COIL, L3, L4, L5

To wind L3/L4/L5, measure 4in up from the base of
the coil former and make the two holes for securing
the end of the wire. See Fig. 4. Leaving a 10in
length of wire for connecting, wind on four turns of
34 s.w.g., d.c.c. wire close-wound. Leave 10in at the
other end for connecting.

Then, &in from this winding, wind on in the same
direction six turns of 22 s.w.g. enamelled wire leaving
5in ends for connecting. The turns of this winding
should be spaced from one another (as were those of
L2) by a distance about equal to the diameter of the
\iﬂvire. The winding will occupy a length of about

in.
Next, in from the top of L4, wind on five turns
of 34 s.w.g. wire (d.c.c.) in the same direction. These
turns should be close-wound and 10in ends should be
left for connecting later.

CHECK THE WINDINGS

It is important that the turns on LI should be
wound in the same direction as those on L2. The
turns on L3 should be wound in the same direction
as those on L4 and LS5, too. Use the diagrams of the
coil-winding (Figs. 3 and 4) to check the coils you have
made.

When the coils are complete, mount them on the
chassis, passing the securing bolts through the holes
in the discs at the bottom of the formers. Use a
washer on each bolt to prevent the heads of the bolts
from being pulled through the cardboard when they
are tightened.

Now that all the parts have been mounted, the
wiring can be carried out as shown in Figs. 2 and 5.
Use insulated wire of the single strand type throughout
and put sleeving on the cotton covered leads from the
coils, and also on the bare leads of the capacitors and
resistors.

Note that TC1 is a “concentric” type of trimmer.
It is held in position by soldering its long centre pin
to an “earthy’ tag on VC3.

A**

BATTERY LEADS

Leave the battery connecting leads until last. For
these, you will need four plastic covered pieces of
flex about 18in long—one red, two black, and one
clear or transparent. These can be made by un-
ravelling pieces of coloured twin bell-flex (obtainable
from chain stores). Twist all four leads together
to form a cable and then connect their bared ends
separately to the tag strip near to V1 as shown in
Fig. 2. Thread the leads through the hole in the
rear runner of the chassis, and, about four inches from
the ends of the leads, separate them into pairs—red
and black; white and black. Connect these leads to
the battery plugs as shown in Fig. 5 and Fig. 10.

L.T.PLUG

H.T. PLUG

-+RED =BLACK +CLEAR —BLACK

Fig. 10. Details of battery plug connections

All of the wiring should now be completed. It
must then be checked very carefully against the wiring
diagrams Figs. 2 and 5 and the coil diagrams Figs.
3 and 4. ?

Be quite sure that you have wired up the battery
connections correctly. Check the h.t. wiring and
make quite sure it is correct. If by chance you con-
nect the h.t. incorrectly and it is applied across the
filaments of the valves, they will be ruined at once.

TESTING

Switch off S1/S2 and connect the 1.t. battery (1-5V).
Switch on S1/S2 and look carefully at the two valves.
The filaments should be glowing, but you may need
to be in a darkened room to see the glow which is
not at all bright.
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Switch off again and plug in the h.t. battery and
the headphones, which must be of high impedance
(2,000 to 4,000 ohms). Turn the tuning capacitor
(VCI1, VC2) and the bandspread capacitor (VC3) to
their mid-way positions. Turn the adjustable top of
TC1 as far clockwise.(almost) as it will go. Turn the
reaction control VR1 fully anticlockwise. (It does
not matter at this stage whether or not the various
controls have knobs fitted since the aim is just to see
if the set works.) K

Plug in an aerial (to either of the two aerial sockets)
and an earth too, if one is available. Now switch on
and there should be a click in the headphones. Turn
up the reaction control VR1 and eventually there
should be a whistle or hissing in the headphones.
You may also hear a station, but if not, move the
tuning or bandspread capacitor a little. Once that
you have heard that the set works, switch off again.

If the set does not work, check all your wiring and
connections carefully once more, making quite sure
that the metal parts which are supposed to be in
contact with the aluminium foil on the chassis are
really in contact with it.

TUNING SCALES

The next job is to make the front panel look neat
and to provide a scale for each of the tuning controls.
In the prototype, this was done by covering the front
panel in thin white card, Scales were made for the
tuning knobs from ordinary protractors as used in
schools and sold for about 7d. each at the moment.

It is necessary to cut out semi-circles in the pro-
tractors so that they can be fitted in position on the
front panel without the fixing nuts of the controls
getting in the way. It is possible to drill holes initially
in the protractors and then use a fine toothed fretsaw
to remove the small piece of material. Great care
must be taken when preparing the protractors since
the material used cracks easily. If drilling is carried
out, it must be done with the protractors on a solid
surface to prevent cracking—a small piece of wood is
ideal. The edges of the hole can be neatened up
using a blunt penknife, but, even so, care is necessary
to prevent cut fingers and damaged protractors.

Two countersunk holes should be made in each
protractor so that they may be bolted to the front
panel after the white card has been glued to it. The
holes should be in a position where they will later be
hidden by the control knobs. |

These four holes are the only ones which you have
to make in the front panel after you have fixed the
foil in position. Place the protractors in their correct
places and use the holes in them to mark the four
that must be drilled. Remove the valves and be
careful when drilling that you do not damage the
tuning capacitors. Take care also to keep the dust
out of them as you drill.

FIXING THE KNOBS

The knobs used on the two tuning controls should
preferably be of the same type for good appearance.
and as large as possible. They also need to have a
pointer fitted. You can buy knobs with pointers
but you can add plastic pointers to ordinary knobs
by gluing them .on the underside.

When you fix the knobs on to the spindles, turn
the tuning capacitor to maximum capacity (vanes
fully meshed) and turn the knob to read a little more
than 180 degrees on the protractor before you tighten
the grub-screws. When you turn the tuning capacitor
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to minimum capacity, the knob should read a little
below O degrees. Do the same sort of thing with the
other knob, but set the pointer exactly to 180 degrees
with the bandspread capacitor fully meshed. The
pointer will then read 0 degrees with the plates as
open as possible.

19 Metre Band
BROADCAST
15,100 — 15,450 ke's

20 Metre Band
AMATEUR
14,000 — 14350 kc's

DAY

25 Metre Band
BROADCAST
11,700 — 11,975 ke's

31 Metre Band
BROADCAST
9,500 — 9,775 ke/s

41 Metre Band
BROADCAST
7,150 — 7,300 ke/s

10,000

40 Metre Band
AM., & B’CAST
7,100.— 7,150 ke/s

40 Metre Band
AMATEUR
7.000 — 7,100 ke's

49 Metre Band
BROADCAST
5.950 — 6,200 ks

60 Metre Band
BROADCAST
5,005 — 5,060 ke's

. _>:<_
40 Metre Band
{ 7.100 — 7,150 ke/s

Fig. Il. This chart shows the approximate tuning range
of the simple Short Wave Receiver.

The well known bands used by broadcasting and amateur
stations are shown. Calibration points for the main tuner
and the bandspread control are provided here as a general
indication. These readings will vary somewhat for each
individual receiver.

Log the dial readings for each station heard. When a
sufficent number of stations have been identified it will be
possible to compile a calibration chart such as given in the
two left hand columns of our illustration.

In daylight, the higher frequencies (shorter wavelengths)
are the more active. ~With oncoming darkness as night ap-
proaches, the lower frequencies (longer wavelengths)
become usable for long distant transmissions.



USING THE SET

Plug in the batteries and switch on. Make sure
that the aerial, earth and headphones are plugged in
too. Set the bandspread capacitor to 90 degrees
(half-way) and the tuning capacitor to, say, 135 degrees
(rather more than half-way to maximum capacity)
Switch on and turn up the reaction control until some
sound is heard—you may have to move the tuning
capacitor a little. The best time to try the set out
‘for the first time is in the evening when there are more
stations to hear. .

As you gradually turn up the control there will be
a point where a whistle or hiss is produced. The
aim in using the receiver should be always to keep
the reaction control in such a position that if you
turn it up just a little more, the whistle or hiss will be
heard. The detector (V2) is then at its most sensitive
—it is said to be “‘on the threshold of oscillation™.
If you do not keep the reaction control at this point,
you will only hear strong stations.

You must remember that the reaction control will
require continual adjustment as you alter the tuning
of the receiver. The best setting varies according to
the position of the tuning capacitors.

ADJUSTING TCI

To adjust TC1 for optimum results, tune the band-
spread capacitor to the half-way position (90 degrees)
and the main tuning capacitor to the position of
maximum capacity (vanes fully meshed). Unscrew
TC! (anticlockwise) as far as it will go, and turn the
reaction control nearly full up. Switch on the receiver
and screw TCl clockwise until you hear the reaction
whistle or hiss. You should now find that reaction is
obtainable over the whole of the tuning range of the
receiver. If not, screw up TCl a little more. You
should aim at keeping TCI set as far anticlockwise as
possible provided that you can get reaction over the
whole tuning range of the set.

TUNING

The tuning capacitor should be used to select the
band on which you want to listen, with the band-
spread capacitor set to 90 degrees. Then, tuning the band-
spread capacitor will enable you to tune the receiver
over the band you have selected. The operation is
really quite simple.

If you have a 500pF tuning capacitor, this works
out at about (500/180)pF or 2-8pF per degree of
rotation. With a 15pF bandspread capacitor, the
variation in capacity is only about (15/180)pF per
degree of rotation which is 1/12pF per degree. Thus,
if you move the tuning capacitor 2 degrees, the cap-
acity changes by about 5-6pF. To get the same cap-
acity change by moving the bandspread capacitor,
you would have to move it about (5-6 = 1/12) degrees
which is about 67 degrees. Thus, if two stations
were only 2 degrees apart on the tuning capacitor,
they would be nearly 70 degrees apart on the band-
spread capacitor,

The bandspread capacitor therefore spreads out the
stations in a given band making them easier to tune—
hence the name.

AERIALS

The best type of aerial for this receiver is the “‘long-
wire”” which consists of a long wire suspended hori-
zontally as high as possible. It should be about
50t to 100ft long including the downlead. Egeg-type
insulators should be used to suspend the aerial from

its guy ropes and the wire and rope should be threaded
around each insulator in such a way that if the insulator
should break, the aerial will not fall down. The
correct way is easily seen if you examine the insulator
carefully.

EARTH CONNECTION

In many areas, the addition of an earth will not
greatly improve signal strength.

There are two ways of achieving an earth connection.
If there is a cold water pipe in the room where the
radio will be used, a copper earth clip can be fixed to
the pipe. The alternative is to bury a copper spike
or plate about 18in deep in the ground and connect
a wire to it. The copper can be surrounded by earth
and then small stones and finally more earth. If
it is not in a position where there is much rain, it
should be watered now and again to keep the earth
moist and maintain a good connection between earth
and copper.

The main point about earth leads is to keep them
as short as possible. This is one reason why it is
not good to use the earth pin of mains sockets for the
earth connection to a receiver like this one.

CHOICE OF AERIAL SOCKETS

On the receiver, there are two sockets for the aerial,
one going to a coupling coil L1 and the other to the
“top” of L2 via a 47pF capacitor Cl. When using
the receiver, use the aerial socket which gives the
best results from the station to which the set is tuned.

*
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THE OCCASION often arises when a number of micro-
phones are required to be used in conjunction with
a common power amplifier. For example, the author
was asked recently to provide such a set-up for a
local dance band. The amplifier used at the time
had provision for two inputs. Although this was
satisfactory up to a point there were limitations.

Two obvious limitations come to mind: the system
is not flexible and hence individual control and balance
of instruments or groups is not easily obtained.
Furthermore, if the loudspeaker is mounted in the
amplifier cabinet, the microphones have to be at a
distance to avoid acoustic feedback.

The ideal arrangement is to provide a means of
linking four microphones to a power amplifier, with
a separate volume control for each microphone.
The following details describe a mixer which will
give these facilities at a very modest outlay. It is
possible to convert the unit for up to six channels
}:mt with certain limitations which will be described
ater.

CIRCUIT

Fig. 1 on the blueprint sheet shows the circuit
diagram of the complete mixer. The unit can be
made entirely self contained by incorporating its
power supplies (battery) within the case. Only two
transistors are used, TR1 being directly coupled to
TR2. Temperature stabilisation is maintained - by
RS, R6, and RS.

The stopper resistors (R1, R2, R3, and R4) are
connected in series with the four inputs to avoid
interaction between the inputs when dissimilar micro-
phones are used. If these resistors are not inserted
in circuit the volume control of one channel may
interfere with the volume from the other three.

The circuit is shown with four input networks but
up to six can be employed. If more channels are
added, the input impedance will be reduced due to
the shunting effect of the volume controls; interaction
then becomes even more of a problem. The com-
bined signals are fed into the base of TRI, which is
connected as an emitter follower. The low impedance
output from TR1 is directly coupled to TR2 base.

The output signal passes through an inter-stage
transformer to provide a high impedance output for
feeding either a valve or transistor power amplifier,
The transformer is not critical but a reasonable quality
component is recommended to maintain a good
frequency response. A master volume control is
inserted between the transformer and the output line
and allows the overall gain to be adjusted to avoid
overloading the main amplifier input.

The 3 volt battery connections are soldered in situ.
The current taken is less than 1mA and the battery
gives a considerable life approaching its normal
“shelf* life.
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COMPONENTS

Little needs to be said about the components since
they are all readily available from many dealers who
advertise in the magazine.

A further point on the transformer which is worth
mentioning is its physical size. While a miniature
type might be quite adequate, it is recommended that
for reproducing quality music signals it should be a
little larger to give low and high frequency reproduc-
tion. This is why an intervalve transformer with a
1:3 step-up ratio is quoted in the components list.
It should be of reasonable size to be accommodated
in the chassis (see Fig. 2 on the blueprint).

The chassis has been made 2% inches in depth for
this purpose and can be obtained ready made from
H. L. Smith’s of Edgware Road and other suppliers.

The knobs can be selected according to the construc-
tor’s own choice. Those shown in our cover photo-
graph are from the new aminoplastic range by Bulgin.

CONSTRUCTION

Construction of the mixer should present no prob-
lems provided that the elementary rules are followed
in wiring the transistor circuits. The chassis top
becomes the front panel for the controls and jacks.
The underneath can be fully enclosed by fixing an
aluminium plate, thus completely enclosing the wiring
and components, and screening them from extraneous
hum sources.

The main part of the amplifier is wired on a small
tag board, as shown in Fig. 3 on the blueprint, which is
subsequently mounted in the chassis when the drilling
and assembly is completed. Only five connections
are then necessary to couple the amplifier to the other
chassis components.

Note that the output socket SK1 in Fig. 2 is mounted
behind the transformer, hence the dofted wiring.
A soldering tag is fitted under one of the transformer
fixing screws to connect the battery positive side of
T1 secondary to chassis. If the jacks are insulated,
make sure that provision is made for connecting the
screen terminal to battery positive, the tag strip, and
the chassis. '

Make certain that the battery is connected the right
way round, otherwise irrepairable damage to the
transistors may result. In the prototype two 1-5
volt pen cells were used. These can be obtained as
one battery contained in a common cardboard tube.
To avoid intermittent connection between the two
cells it is worth soldering a small piece of wire between
them as shown in Fig. 2 on the blueprint.

The coaxial output socket is mated with its com-
plementary plug for coaxial connection to the power
amplifier. Screened or coaxial cable up to about
50 feet long can be used without introducing too much
loss in signal strength or quality.

When completed, four knobs are fitted to the
volume controls and a different style knob for the
master gain control. To avoid incorrect setting of
the master control it may be an advantage to saw a
screwdriver slot in the spindle (see Fig. 4) and so
dispense with the knob. ‘

Four small rubber feet are fitted to the base plate
to protect polished furniture and absorb any vibra-
tion which may be caused by the musicians beating
out the rhythm on the floor.

Finally a word on microphones. Any high imped-
ance crystal or dynamic microphone can be employed;
low impedance microphones should be connected
via the usual step-up matching transformer. *

UNIT
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OSEILLOSCAPE

PART THREE

By P. Cairns

FTER completing the construction as described in
Alast month’s article, all wiring should be re-
checked to ensure that it is in accordance with the
circuit diagram. Particular care should be taken when
checking the h.t. and e.h.t. circuit wiring.

The testing and setting up procedure will now be
described.

Set the oscilloscope controls as follows: X shift,
Y shift, focus, brilliance, astig., time base fine, X
gain, and Y gain all at approximately half scale.

The Y attenuator should be set to position 1 (X1)
and a short circuit link connected across the Y input
sockets.

Set the time base switch (S5) to position 2 and the
sync control (VR6) to zero, the cal. switch (S2) off
and the sync switch (84) to the internal position.

Now switch on the oscilloscope.

The neon V2 gives indication when the h.t. supply is
present, and after a short period the time base line
should appear horizontally across the tube face.
When this appears set the brilliance to a reasonable
viewing level and adjust the focus for as fine a trace as
possible. With the focus correctly adjusted the trace
should be under one millimetre thick.
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CHECKING THE TIME BASE

Now reduce the X gain to zero, thus reducing the
time base line to a spot. This spot should be centred
on the screen by means of the X and Y shifts; these
controls will move the spot horizontally and vertically
respectively. The X gain is then increased once more
until the time base line just overlaps each side of the
screen.

The time base switch should now be switched through
positions 1 to 4 and the fine control swung over its
entire range at each position. The trace length may
vary slightly between ranges but this can be easily
compensated for by the appropriate adjustment being
made on the X gain.

On the slowest range on both time base controls
the trace should appear as a spot travelling from left
to right across the tube face as the time base scan
here is about 100ms/cm, the spot taking over half a
second to scan the tube face. No flyback sweep should
be visible and as the tube is of relatively short persistence
little or no afterglow will be visible.

CHECKING THE X AMPLIFIER

Having checked that the time base is working
satisfactorily on all ranges, set X gain to zero and
then the time base switch to position 5 (X Amp.).
Now inject an external signal of between one and ten
volts into the X input sockets. The internal calibra-
tion can be used for this purpose by simply connecting
a shorting link between the cal. output socket and the
X input socket, the earth return being internal to the
oscilloscope.

The cal. switch is then switched on. After centring
the spot by means of the X shift, the X gain should be
increased to maximum, when the injected signal will
appear as a horizontal line on the screen whose length
will be dependent upon the amplitude of the injected
signal. If the internal cal. is used whose output is one
volt peak to peak, the line should be about 1-25cm
long with maximum X gain as the X amplifier has a
maximum sensitivity of approximately 800mV/cm.

Having ensured that the X amplifier and associated
circuit are working correctly, reset the time base switch
to position 2, the X gain to zero, recentre the spot if
necessary by means of the shift controls, and then
increase the X gain until the time base line is again
just over one screen diameter in length.

______ /— _\C?S’GNAL
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Fig. 12. Square wave calibration signal as viewed on the
oscilloscope y




ADJUSTING THE SIGNAL TRACE

The short circuit link can now be removed from the
Y amplifier and a signal injected into the input, Again
the internal cal. signal may be used, the cal. output
being linked to the Y input socket and the cal. signal
switched on. The Y gain should then be adjusted
until the signal amplitude occupies about three centi-
metres of the screen height. The time base fine control
is then adjusted until about two or three complete

cycles of the square wave occupy the screen width.

At the same time the sync control is also increased
from zero until the trace is locked steady and does not
tend to “‘run” across the screen.

In practice it will always be found an advantage to
adjust the fine time base control and the sync control
simultaneously to achieve optimum and positive
synchronisation.

The screen trace should now appear as in Fig. 12,
assuming that the internal cal. signal is being used.
The slight slope on the upper and lower edges is due
to the Lf. response of the Y amplifier and is not a
function of the signal. No over- or undershoot should
be present nor should any of the corners be rounded,
all corners and edges should be sharp and clean cut.
(Such defects would be due to incorrect h.f. com-
pensation and in this case C13 and C15 would be the
most likely offenders. However, no such troubles should
normally be encountered.)

The signal can be examined in more detail if required
by simply increasing the time base speed until only
one or less cycles occupy the screen width (the sync
control being readjusted to suit, of course). The trace
can also be expanded by increasing the X gain which
at maximum should give at least the equivalent of six
screen diameters, i.e., the signal is “stretched” in a
horizontal direction by a factor of six. By such methods
very small portions of a composite signal may be ex-
panded to large dimensions for more detailed analysis.

THE BASE CALIBRATION
Referring back to the trace as previously described
and as shown in Fig. 12, such a trace may be used for
time, as well as amplitude or voltage, calibration.
With each pulse or half cycle occupying exactly
lcm as shown, the time base calibration at that point

A general view of the inexpen-
sive oscilloscope. This completed
assembly should be housed in a
case made either of plywood
or aluminium sheet. Ventilation
holes should be provided along
the top and bottom edges of the
side panels

is 10ms/cm, i.e. as the cal, signal is derived from the
50c/s mains, one cycle of this frequency is equivalent
to 20ms and therefore each half cycle equals 10ms.

If the time base is expanded until one half cycle
occupies say 4cm the time calibration is then 2-5ms/cm.
Faster time base speeds can be calibrated by means of
an audio oscillator, e.g. if a signal input to the Y
amplifier of Skc/s is set so that one cycle occupies
exactly lcm, the time base callbratlon is then 0-2ms
or 200us/cm.

The approximate ranges of sweep speeds covered
by the time base is shown in the speciﬁcation given
in the first article of this series.

In some instances a slight non-linearity at the start
or finish of the time base scan may be noticed,
particularly on the slower sweep speeds. This can
casily be offset by increasing the X gain slightly until
the non-linear portion of the trace ““falls™ outside the
tube diameter.

ASTIGMASTISM ADJUSTMENT

Before going on to the Y amplifier, the preset
astigmatism control (VR1) may be set up.

With the oscilloscope set up as just described and
with a trace similar to Fig. 12 on the screen, connect
a d.c. voltmeter between the slider of VR1 and the
chassis. This preset control is then adjusted to give a
voltage of about 260 on the meter.

The focus control should then be adjusted to give
optimum focus over the whole of the trace in both
horizontal and vertical directions.

The purpose of the astig. control is to give optimum
focus over the whole useful screen area which is
usually achieved when the A3 voltage is near in value
to the deflection plate voltages.

The astig. control should then be varied by a rcason~
able amount above and below the figure quoted, the
focus being adjusted at each setting until the best
results are obtained. The object is to get an equally
fine focus at both the edges and centre of the trace

An incorrectly adjusted control could show up as a
slightly defocused trace at the edges with a very fine
focus in the centre, or a fine focus on the vertical edges
of the trace and slight defocusing on the horizontal
edges, or vice versa. The best compromise between




these extremes should be found by experimenting
with the astig, and focus controls.

Once the astig. is set it should seldom require any
further adjustment. Any change in focus necessary
due to a change in brilliance is compensated for by
adjusting the focus control in the normal manner.

It may be mentioned at this point that the centre
portion of the tube is normally used for signal analysis
and measurement as a certain amount of defocusing
occurs at the extreme edges in all but the most expensive
tubes. This is principally due to the curvature of the
glass which becomes more pronounced at the edges
of the screen and is unavoidable.

X AMPLIFIER CALIBRATION

We now come to the calibration of the Y amplifier.
While the method to be described uses the internal
cal. signal, any external signal in the audio range may
be used—provided the output level is known or is
measurable.

The output level of the cal. signal should be one
volt peak to peak, the accuracy depending principally
upon the divider network R4, R5, R6. The signal
level can be checked by connecting a low range d.c.
voltmeter of the multirange type between the cal.
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Fig. 13. This curve shows how the response of the Y
amplifier falls of at the higher frequencies

the cal. switch on this should read 0-5 volts, this being
the average voltage of a one volt peak to peak square
wave having a 1:1 mark space ratio.

. The oscilloscope is set up again to the same con-
ditions as previously described with a trace similar
to that in Fig. 12 and the Y attenuator still being in

“position 1 (x1).

The Y gain is now adjusted until the peak to peak
amplitude of the signal occupies exactly Scm. This
point can now be marked on the Y scale as 200 or
0-2 (the scale being Y sensitivity in millivolts or volts
per centimetre).

The signal amplitude can now be reduced by means
of the Y gain to exactly 2-5cm peak to peak, this
point being marked on the scale as 400 or 0-4. This
method is continued until the main points of the scale
are calibrated; e.g., 2em = 500 or 0-5. lcm = 1,000
or 1. 3-3cm = 300 or 03, etc. The intermediate
points can be calibrated later if required.

The measurements can be carried out by means of
the graticule or with a fine pair of dividers. Once this
scale is calibrated these sensitivity factors may be
increased by the various attenuation factors obtainable
by means of the Y attenuator.
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For example, if a signal is measured with an ampli-
tude of 2-5cm with the Y gain reading 300mV/cm
and the Y attenuator set in position 4 (x 30) then the
actual peak to peak voltage would be (300 x 30) x
2:5 = 22-5 volts. If the signal is a sine wave this can
be converted to r.m.s. value if required by dividing by
24/2 = 795 volts r.m.s.

As the Y calibration is carried out on the basic

- amplifier (position 1 on the attenuator) any inaccuracy

on the other ranges will be simply due to the tolerance
of the attenuator resistors, and as 5. per cent high
stability types are specified any such errors are reduced
to practicable proportions.

Another advantage of the attenuator is that the
various multiplying factors choosen (%3, x10, x 30,
etc.) correspond to very near 10dB steps, this often
being of use when taking characteristics on audio
power amplifiers.

As previously mentioned, the Y amplifier has quite
a good frequency response but when working up at the
h.f. end of the characteristic the Y gain calibration
will become increasingly inaccurate. To help offset
this a typical frequency response curve for the amplifier
is shown in Fig. 13. Though this curve will tend to
vary somewhat between amplifiers due to differences
in tube capacitance, valves, wiring, and stray circuit
capacitance, etc., it will give an approximate value of
any correction factor which may be required at the
h.f. end of the amplifier characteristic.

The gradual fall off in hif. response also shows that
the amplifier is correctly compensated and will have
a good square wave response. An over compensated
amplifier will have a pronounced “hump’ at the h.f.
end of its characteristic.

YOLTAGE READINGS

A final test worth carrying out is to check the volt-
ages at various points in the circuit and also the h.t.
current drain. A complete list of all the relevant
voltages together with the conditions under which
they were taken is given in Table 1.

Table 1
VOLTAGE READINGS

All voltages are with respect to earth and measured
on AVO Model 8 (20,000 ohms/volt). Measured under
following conditions: no signal input, time base on
fastest sweep speed, brilliance, focus and astig. controls
set for normal viewing brightness and optimum focus,
X and Y shift controls in mid position.

Valve Anode Cathode
Vi e 325V
Vb 220v 1-6V
V5a 245V
V5b 245V 21-5v
Véa 115V 5V
Véb 3l0v 150V
V7a 315V 150V
V7b 21 53 12v
V8a 190
V8b 190V } RSV
C.T.R. (V3):

Grid —660V Anode 2 —380V Anode 3 260V
H.T. (junction LI/R2): 315V
E.H.T. (junction C7/VR3): —750V
Calibration Unit Supply (junction R5/52): |1V
Total H.T. current 45mA



While the voltages shown were measured on an
AVO Model 8, 20,000 ohms/volt instrument, a meter
of lower impedance can be used providing the neces-
sary correction is allowed for.

The voltage levels listed are not in any case the
criterion as the individual voltages will vary between
instruments due to differences in component tolerances,
h.t. level, valve efficiencies, etc. They are provided
here principally as a guide when fault finding or
servicing,

With all the above tests satisfactorily completed the
oscilloscope may be considered ready for use and should
prove invaluable in all aspects of amateur experi-
mental work. While the many and varied uses to
which an oscilloscope may be put, together with its
few limitations, is beyond the scope of this particular
article, the variety of applications for which it can be
used will increase as the operator becomes more
familiar with the various controls and test procedures
involved. The advantages of the oscilloscope in all
branches of electronic work are immense, and once the
operator becomes fully conversant with the various
techniques involved, he will find it an invaluable,
and even indispensable, instrument.

MAINS TRANSFORMER

The Radiospares “Heavy Duty” type mains trans-
former meets the requirements of this oscilloscope
without any modification. . If a *normal” type mains
transformer with only two 6-:3V windings is used
it is then necessary to wind on one additional heater
secondary. -The information in the components list
(p. 331, March issue) should be amended accordingly.

J
r

ALTERNATIVE TUBE TYPES

A type 3BP1 cr. tube is used in the author’s
original model. If either of the alternatives are used
the minor differences in specification and the difference
in base and pin connections should be noted.

The pin connections of the 3EP1 and 3GP1 tubes
are identical and are shown in Fig. 11.

3EP1—The Y plate sensitivity will be decreased by
about 8 per cent. The X plate sensitivity will be
decreased by about 10 per cent. These slight differ-
ences will be automatically compensated for when the
instrument is calibrated. The specification and circuit
should therefore remain unchanged.

3GP1—The Y plate sensitivity will be increased
by about 6 per cent. The X plate sensitivity will be
increased by about 20 per cent. It may be necessary
to increase the value of R15 by about 20 per cent
(up to 390 kilohms) to allow for the lower value of A2
voltage required by this tube. The minor difference
in Y sensitivity will be compensated for when the
instrument is calibrated. The only difference in
specification will be an increase in the X sensitivity
of about 20 per cent, i.e. 7X trace expansion instead
of a 6X trace expansion. The only circuit change
may be R15 which can be increased should the correct
focus not be obtained.

TUBE ORIENTATION

In order to obtain proper aligment of the trace it may
be necessary to rotate the 3EP1 and 3GP1 tubes slightly
away from the position indicated in Fig. 11 (p. 415,
April issue). Once this adjustment has been performed,
lock the base clamp to secure the tube. *
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Fig. 14. Block diagram of the oscilloscope
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GIRONORAMT

HIGHLIGHTS FROM THE
Microwave Gooking 4

THE principle of cooking or heating by microwaves, that

is radio waves at the frequencies used in radar, has been
established and used for some time. The application of this
principle to catering in terms of providing the customer
with quickly served, appetising, varied and hygienic meals
has however only recently been achieved, and so far only
significantly in the U.S.A. Microwave heating, which has
been developed over the last 15 years by the Raytheon
Company, can be used for the reheating of pre-cooked deep
frozen foods or complete meals in a matter of seconds.

The secret behind the microwave oven, as in radar tech-
niques, is a magnetron tube, a pulse operated device con-
sisting of a cylindrical cathode surrounded by a solid
cylindrical anode containing resonant cavities. An
electromagnet is placed around the anode to provide a
magnetic field through the magnetron. The frequency of

oscillation is determined by the resonant frequency of the
cavities,

4

electronics

Training Computer

Now THAT there is a large number of computers in
operational use a problem has arisen in training students
and operators. There is a growing demand for personnel
to operate and maintain these massive electronic “brains”.
Elliott Automation have been working in collaboration
with the Battersea College of Advanced Technology to
produce a training computer which, it is hoped, will help
to teach students the basic principles of computer tech-
nology and prepare them for operational activities.

The kit for a basic machine compriszs a set of “Mini-
log” logic elements and a set of diagrams. It operates at
clock frequencies of either 1c/s or Skc/s and “one shot”
operation is also available. All arithmetic operations are
performed in serial form on word lengths of 16 bits (binary
digits) and data is read in or out in parallel via switches and
lamps. The training computer is capable of performing
addition, subtraction, shift, negation, multiplication and
transfer. Other configurations in logic can be done by
interchanging connections and plug-boards.

It is expected that students will first be given a theore-
tical appraisal of how computers work which can then be
demonstrated on the machine. The instructor can insert
faults for the student to correct. He can remove entire
logic sections, leaving the student to reconstruct the
machine from a plug-in board, suitable components and a
performance specification. In this way the student will
have been given experience of the basic problems.



Boon to Builders

PROBING the ground for moisture content to see if it is suitable for building
purposes has hitherto been an expensive operation—often requiring the
drilling of numerous 50ft deep holes. Now a new nuclear device which
measures radioactivity at depths of only 15in is doing the same job at a
tremendous saving. The detector—called a “Scaler”—records the speed of
neutrons. When neutrons pass through water they collide with hydrogen
atoms and slow down—the slower the reception of the neutrons, the more
moisture is in the soil. Currently, the device is in extensive use in Colorado.

Largest TW.T. 4

NE of the features of The

M-O Valve Company
exhibit at the eighth inter-
national electronic com-
ponents show held in April at
the Porte de Versailles in
Paris, was the display of the
world’s largest travelling
wave tube specially designed
for satellite communication
ground stations. This tube,
type TWC827, is a water
cooled C-band travelling
wave amplifier giving a mini-
mum operating power out-
put of 8kW at a frequency of
6,300Mc/s with 60Mc/s
bandwidth and wide tuning
range. The tube uses a
coupled-cavity slow wave
structure of a type which
gives high gain.

o

-}

ineducation

Electronic Blackboard >

THOUSANDS of Suffolk schoolchildren had good cause to
approve the current trend towards using closed-circuit
television as an aid to teaching. Every school in the Bury
St. Edmunds area was closed on 11 and 12 March, so that
600 teachers could attend a course and exhibition of
audio-visual aids to education at the Silver Jubilee Boys
and Girls Schools.

One of the most interesting features of the exhibition
was an “electronic blackboard” shown by E.M.I. .Elec-
tronics. A teacher can write an equation or draw an
illustration on the plastic
screen without turning his
back on the class, and the
picture is simultaneously
shown on television screens
throughout the school or in
several schools. Diagrams,
maps and other illustrations
of suitable size can be pre-
pared beforehand then trans-
mitted in quick succession
during a lecture. Attention
can be drawn to specific de-
tails of the illustration by a
pointer or the teacher’s
finger, which will also be
televised.




- BEGINNERS start here... |7

An Instructional Series for the Newcomer to Electronics

Shown here are a number of small inductors and transformers such as are commonly used in

transistorised equipment.

The components in the rear half of the photograph are, reading from left to right, as follows:
ferrite aerial as used in portable transistor radios; intermediate frequency (i.f.) transformer with
iron dust core, and its screening can; audio frequency (a.f.) transformer with laminated iron core;

and another i.f. transformer.

In the foreground, left to right are the following: radio frequency (r.f.) inductor or ““choke”
having an inductance value of about 2.5 millihenrys; miniature a.f. transformer with laminated iron
core; r.f. choke of about 20 millihenrys—this form of construction with sectional windings is used to
minimise self-capacitance effects; and finally a ferrite ring with single winding, this is used in

computer “memory*’ circuits.

o far in this series we have met the resistor and the

capacitor. It will be recalled that these are the
names for components or parts which are designed to
make use of the properties of resistance and capacitance,
respectively. There remains one other basic electrical
property, this is inductance. In fact there are two
kinds of inductance, self-inductance and mutual
inductance, and both occur through the action - of
magnetic fields produced when an electric current
passes through a wire or other conductor.

The component that makes use of self-inductance
is called an inductor. Tt may be a simple coil of wire,
or it may be wound in a certain peculiar fashion, and
may or may not have an iron core.

The component that utilises the mutual induction
effect is called a transformer. Again, this may be
simple or complex in construction, but essentially it
consists of two (or more) windings in close proximity
to each other.

ELECTRO-MAGNETISM

Surely it is remarkable, but just as surely taken for
granted nowadays, that the flow of electric current
produces a magnetic field; and that a moving magnetic
field, in turn, makes current flow in nearby conductors.

The first effect was noticed by accident, but the
reverse effect was carefully thought out, and tested
by experiments, by the scientist M. Faraday back in the
last century.

The experiments to be described later will enable
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you to study the formation of an electric current by
moving magnets to and fro, " Notice that no current
is obtained if the magnetic field is steady.

Of course, instead of the permanent magnet, the
field can be produced by a current flowing in a ‘coil.
This current can then produce a further current in a
separate coil nearby, see Fig. 7.1.

Coiling the conductor concentrates the magnetism
from each turn, and forms a strong field. Also, using
an iron bar or magnetic core makes a strong increase
in the magnetic effect—in an analogous way to the
dielectric increasing the electric field in a capacitor.

The ““induced’’ current in the second coil only flows
when a moving field links with the turns of wire, but
it is not necessary to move the first coil, as in the case
of the magnet, because if the current in it is turned on
and off, then the field builds up and collapses in
sympathy—in other words moves. Thus currents
flow in the second coil in sympathy.

Obviously you will see already the importance of
alternating current in electronic devices—it is changing
rapidly all the time.

The above linking of circuits with a magnetic field
is called mutual induction, and the circuits are said to be
magnetically coupled. Mutual induction is used in
transformers; it is also used in induction heating,
where the strong, rapidly changing fields round a coil
induce currents into a nearby metal so that it becomes
red- or white-hot. This is useful when the metal part
to be heated is inside a vacuum tube, see Fig. 7.2.



MAGNETIC FIELD

o
——~.— 'LINKING" COIL 2
b Y
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CURRENT DETECTOR
(AMMETER)

b, S

coiLy < COoIL 2

Fig. 7.1. The “lines of force’’ representing the field pro-
duced by the current in the first coil, link with the second
coil. If the fleld moves relative to this coil then currents
are set up in it. The amount of linking of the field is
called the degree of coupling between the coils

METAL BEING HEATED INSIDE
VACUUM TUBE

OIL CARRYING A VERY HIGH
FREQUENCY ALTERNATING
CURRENT -

Fig. 7.2. The high frequency current flowing in the coil
produces a rapidly changing magnetic field, which causes
large currents to flow in the metal placed in the centre
of the coil and these ““eddy currents’ as they are called,
make the metal hot

This induction effect is also used in the “magnetic
memory matrix’’ units in some computers. These
consist of a large number of tiny rings of a magnetic
material called a “ferrite’” in which the magnetic field
can go round, as it were, in a clockwise direction or
an anticlockwise one. Conductors link these rings
as shown in Fig. 7.3. Pulses of current sent in at the

CIRCUITS LINKING
RINGS WITH ONE
TURN'COILS'

Fig. 7.3.

The leads linking the ferrite rings are one turn
coils, and when a pulse of current passes through both a
horizontal and vertical wire at the same time, the field

is switched in the appropriate ring. The fleld can be in
one of the two directions indicated by the arrows. The
diagonal wire is the ““readout® circuit. It conveys a pulse
to the computer whenever a ring has its field direction
changed 2

right points set the magnetic fields in the rings into a
pattern of clockwise and anticlockwise circulation.
Clockwise would correspond to “0"” and the other
way to “1”’. Computers usually count up to “1”, i.e.
the Binary System, so here is a whole pattern of infor-
mation held for an indefinite time, and ready to be
extracted later by currents induced into conductors
(when the fields are made to change over to the other
direction).

AN INDISPENSABLE EFFECT!

. Consider all the rows of tiny magnets—all varying
in strength—which are on the surface of a piece of
magnetic recording tape with ‘“‘signals™ on it. As the
tape moves past the “playback™ head, the magnetic
field variations induce small currents in the coil on the
head.

GAP IN HEAD

WEAK
CURRENTS
INTO
AMPLIFIER

STRONG
CURRENT

Fig. 7.4. The moving magnetised tape induces small
currents into the coil wound onto the head. After
amplification the sound is radiated by the vibrating cone
of the loudspeaker

These currents, changing in sympathy with the music
or speech are amplified greatly by the valves or tran-
sistors in the equipment and then fed through the coil
of a moving coil loudspeaker. This coil is between the
poles of a strong magnet and the currents flowing in it
form another varying magnetic field. The forces
between the fields push and pull the cone in sympathy
with the music or speech variations—and sound
waves are radiated to our ears. This chain of events
is illustrated in Fig. 7.4.

We could go on listing the vast number of devices
using effects similar to the above! But, may we
encourage you, the reader, to think about the operation
of these other things—the principles are all the same;
for instance the small magnet moved by the stylus
of a magnetic gramophone pick-up. . . .
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A Commentary on Sound Reproducing Equipment by Clement Brown

AUDIO provides an absorbing field of study, especially
if the aim is to secure high quality performance.
It is rewarding for you, the amateur constructor, who
can develop the skills which will enable you to
economise while building or extending a home music
system,

In Audio Trends particular attention will be paid to
developments which you can exploit or adapt, and this
will be supported by technical background information.
Here, the aim is to deal with the questions: “Why is it
done this way?” and “What will it mean in terms of
performance ?”’

But remember that in every audio system there are
items which you must, as it were, take on trust.
Although you may acquire skills in audio electronics—
possibly adding a bonus in the shape of cabinet work,
if you are so inclined—there is little you can contribute
when it comes to pick-up cartridges, loudspeaker
drive units and other precision made items.

Such products will be discussed in these columns,
partly because you will have to choose from a wide
variety. There is an additional good reason: by
studying the characteristics of these products—many
are now of professional calibre—you can obtain an
impression of major trends in audio.

TRANSISTORISED AUDIO

First alook at transistors. They have come to stay in
high fidelity equipment and they offer a number of
advantages.

Transistorised audio has some features in common
with radio. Although portability is not required, the
trend to more compact equipment is most certainly

welcome. Facilities need not be sacrificed as size
comes down. Look at some amplifiers in the medium-
price range—for instance the Leak Stereo 30 and
Truvox TSA100. Cool operation is an advantage:
one worries less about special ventilation. Improved
robustness is another point.

Very small transistor amplifiers, and particularly
sub-assemblies using printed wiring, are of special
value for experimental purposes.

Those who favour kits are catered for by a number of
firms. To mention one example the Martin Electronics
Ltd. Audiokits enable ambitious equipment to be
assembled at moderate cost.

Components manufacturers often help the constructor
to exploit new developments. By consulting such
specialists one can learn a lot about typical appli-
cations of transistors.

TAPE RECORDING

Next a few words about the ways in which tape can be
associated with home music systems. Many
enthusiasts, especially those who regard tape recording
as a hobby, use portable machines. A multi-speed
recorder of good quality is very suitable; it can be
plugged into an amplifier for recording or replay, and
can just as easily be disconnected for service elsewhere.

Right from the start of tape recording as we now
know it, there has been some support for an alternative
method—the relatively complicated one of using a tape
deck (just the mechanical parts) and adding to it the
circuits needed for response equalisation, amplification
and so on. Home constructors can make many
contributions if this plan is followed,

“Audiokit”’ transistor stereo
control unit



Garrard Lab 80 transcription turntable

In the last year or two, however, there has been
increased interest in a third method. A few manu-
facturers offer machines which incorporate bias
oscillator, pre-amplifiers and indeed all that is needed
for recording and replay. An audio output is provided
but power output stages and speakers are omitted,
since an existing audio installation provides these in
good measure.

Truvox are well known for this approach. Several
of these ““tape units” are featured in their current
range. Amnother example is the Bang and Olufsen
Beocord 1500, made in Denmark. It is based on the
already familiar model 2000 but has no output amplifiers
or mixing facilities. This new stereo model, priced at
89 gns., has meters for recording level indication.

RECORD TURNTABLES

Not so very long ago the audio enthusiast was able to
complain that, compared with the wide variety of
amplifiers and speakers available, there was a sadly
restricted choice of disc equipment—particularly
turntables. And home construction was normally out
of the question in view of the kind of engineering
involved. However, the position has been changing
for the better.

At the “budget” end of the range there is now the
Deccadec, marketed by Decca for 15 gns. For this
modest sum you are offered a robust single-play
turntable (made by Garrard) which is fitted with an arm
of up-to-date design plus the Deram head (an item
which has been improved since its first appearance).
This unit is also now included in a complete Decca
stereo outfit which totals 73 gns.

Things have also been moving on the transcription
quality front. Garrard’s model 401 turntable is for
those who can afford not to compromise in their record

playing. This model does not yet supersede the famous
301 studio unit, which is still being marketed. Then
there is the Lab 80: this, too, is of the transcription
type, but it includes a pick-up arm and can be made
automatic in operation by inserting a special centre
spindle. Exports have claimed most of the output, but
we should now see more of them in the U.K,

But the wider choice in top-quality turntables is
really due to the increasingly international nature of
audio. New models from Europe have included the
PE33, made by the West German firm Perpetuum-
Ebner. Like most continental units it includes a
pick-up arm. It sells at a little over £40.

Also in the over £40 range are the fine Elac units,
such as the Miraphon 17H and the Miracord 10H.

Yet another example is the Jobo 2800, made
in Holland. This unit, like some other advanced
studio quality turntables, has a built-in stroboscope,
illuminated by neon lamps. But it is distinctly unusual
in that it has a non-metallic turntable platter.

So the choice is widened, most of all at the costly end
of the scale. This brings us to a final important point
which often worries, or is misunderstood by, the
amateur enthusiast. Can one do without this sort of
outlay on a turntable—a relatively uninteresting link in
the chain?

The answer is that high class engineering cannot be
provided cheaply. The music loving audiophile, once
he becomes more discerning—and more demanding—
wants to forget about the turntable. It must unfailingly
perform its simple task without causing any audible
interference.

Speed fluctuations must be small—virtually non-
existent—and no background noise must be gener-
ated. Studio quality is required: the term means
what it says. This, plus long-term reliability, costs
money. :

Above all, the amateur should remember that a
consistent level of quality must be maintained right
through the audio system. If you plan to settle for a
modest installation—stereo at well under £100—a
cheaper turntable may well suffice.

If you are more ambitious in the first place, or if
you plan to modify and extend an existing outfit, a
transcription unit is essential. Otherwise, disappoint-
ment is likely to follow, It is a simple, basic con-
sideration, but mistakes are often made.

In the next article we will return to other aspects
of disc reproduction, with a look at some recent
products.

Decca TSA 33 transister amplifier

sn
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PART TWO

OLLOWING last month’s preview of the type of

units which will be described in this series, we deal
in more detail this month with passive networks,
including attenuators and CR circuits.

ATTENUATORS

The simplest version of the passive attenuator is
the potentiometer. As shown in Fig. 2,1, the input
is connected across the total resistance and the required
proportion taken from the variable arm. This is the
arrangement that is generally used as a volume con-
trol. As the exact amount of attenuation provided
is of little importance, the control is usually left un-
calibrated.

If a precise amount of attenuation is required, a
simple switched potential divider network of the type
shown in Fig. 2.2 may be used. It is important to
note, however, that this circuit is designed to be fed
into an infinite impedance, or at least one that is very
large compared with the total resistance of the divider.

When designing an attenuator of this kind, the first
step is to decide what its input impedance is to be, and
this value then dictates the total value of the resistance
chain. Next, the values of the individual resistances
are determined, and here the design is carried out in a
number of steps, there being as many of these steps
as there are attenuator switched positions. In each
of these steps, the circuit is considered to consist of an
upper and a lower half only. An example follows.

by R. A. DARLEY

In the circuit shown in Fig. 2.2, it was decided that
the input impedance, and therefore the total resistance
of the chain, should be 600 ohms. Two attenuator
positions, not including the zero attenuation one,
were required, these being =10 and --100. The
values for the greatest amount of attenuation are
always determined first. For the =100 position, it
is clear that the lower arm must contain one hundredth
of the total resistance of the chain, giving 6 ohms.
This gives the value for R3, and leaves the remaining
594 ohms in the upper arm. The values for the =10
position are next calculated, and it is found that here
60 ohms are needed for the lower arm. In this case,
however, the lower arm consists of resistors' R2 and
R3. As the value of R3 has already been determined
as 6 ohms, R2 must =60 — 6= 54 ohms. The
upper arm (R1) must contain the remaining 540 ohms.
This simple procedure may be carried on to give as
many steps as are required.

It is often found that in practical circuits of this
type small fixed or trimmer capacitors are wired in
parallel with the resistors. These serve to give a
degree of high frequency compensation or correction
to the overall circuit with which they are used.

In many cases an attenuator is required to be ter-
minated by a fixed load of some mind, and here the
potential divider mentioned above is of little use.
Instead, one of the many versions of the so-called
matched resistance attenuators must be used,

Fig. 2.1 (left). Simple
passive  attenuator or
potentiometer

Fig. 2.2 (right). Switched
potential divider network

L
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MATCHED RESISTANCE ATTENUATORS

Many pieces of electronic equipment are designed
to be driven from a particular impedance source.
If the value of this impedance is altered, the working
characteristics of the equipment will be upset. If,
therefore, the input is fed via an attenuator, it is
essential that the attenuator should have the same
output impedance in all switched positions. Similarly,
the input impedance of the attenuator may also be
required to remain constant. As a general rule, the
input and output impedances of the attenuator are
required to be the safne.

A large number of circuits have been developed to
meet these requirements, and a few of them are illus-
trated in Fig, 2.3, together with their essential design
formulae.

There is not a great deal to choose from between the
performance of these attenuators; the range of cir-
cuits just gives a choice of ways of carrying out the
same basic function, in much the same way as a bolt
or nut can be made with any one of several alternative
types of thread, or a mains plug with any one of a range
of pin arrangements!

Fig. 2.3a shows the circuit of the “T” type attenua-
tor. In all of these circuits the input and output
impedances are represented by dotted resistors.
The value of these is very important and should be
adhered to, otherwise the calibration of the attenuator
will be meaningless. In each of the circuits shown in
Fig. 2.3 only one stage of a complete attenuator net-
work is shown. Each one is designed to work from,
and into, a particular impedance. It can be seen,
therefore, that any number of the same type of attenua-
tor can be wired in series providing that they all have
the same impedance. An example of this is shown
in Fig. 2.3f, where a three-stage “T” type, with input
and output impedances of 600 ohms-and attenuations
of 0, 10, 100, or 1,000, is illustrated. Each stage is,
in this case, identical. The formulae given in Fig,
2.3 only apply for circuits in which the input and
output impedances are the same.

DIFFERENTIATING CIRCUIT

The simple circuit shown in Fig. 2.4, consists
merely of a capacitor and resistor wired in series.
The output is taken from between their junction and
the input fed across the two ends. This is rather
similar to a potential divider circuit, but in this case the
degree of attenuation depends on frequency as well as
component values, If phase effects are ignored, the
.capacitor C can be regarded as a resistor which in-
creases in value as frequency falls, and decreases in
value as frequency rises. Thus, the attenuation of
the circuit increases as the frequency applied to the
input falls. As this is the type of arrangement used
to couple the output of one amplifier to the input of the
following stage, it can be seen that this simple differ-
entiating circuit sets a natural limit to the low frequency
response of the complete amplifier. The low frequency
end of the response curve of an existing amplifier
can usually be improved by increasing the value of the
coupling capacitors, this measure having no adverse
effect on the actual operation of the complete circuit.

This voltage divider effect is not the only function
of the CR circuit. We can put the circuit to one of
good use as a time delay device.

TIME CONSTANT
Fig. 2.5b shows the voltage that results from wiring
the circuit of Fig. 2.5a and closing S1. At the moment
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of switch-on, C acts as an effective short circuit and the
full battery voltage is applied across R; a current of Vz
thus flows in the circuit. As this current flows the
capacitor begins to “charge-up” in a manner similar to
that of an accumulator; the input voltage is thus “split”
between C and R, so that the voltage across R decreases,
as does the current and, therefore, the “charging” rate
of the capacitor. The,voltage across R continues to
fall as C “charges-up”, but at a progressively slower
and slower rate as more and more voltage is “lost”
across the capacitor. Eventually, the voltage across R
decreases to almost zero.

The voltage across the capacitor rises, and that
across the resistor decreases, in an exponential fashion.
The most important thing about all this is that, since
the graph follows a strict mathematical law, it is
possible to predict the voltage appearing at a given
moment after switch on, given certain essential infor-
mation. The three most important factors are the
values of resistance and capacitance used, and the time
delay in question. It is found that the voltage across
R falls by approximately two-thirds in a time of CR
seconds, i.e., 7= CR seconds, where C is measured
in farads, and R in ohms. Alternatively, R may be
measured in megohms and C in microfarads.

A further sequence of operations using the CR
circuit can now be considered. Fig. 2.5c shows the
circuit rearranged with another switch, S2, wired
across the input. This switch is ganged with S1 in
such a way that when S1 is closed, S2 is open, and vice
versa.

If S1 is closed, S2 will open, and the circuit will
operate in the manner that has just been considered,
The voltage across the resistor will be at maximum
at “switch-on” and then decay as previously explained.
Fig. 2.5d illustrates the voltages that will appear at
the input, across the resistor, and across the capacitor.
Note that the sum of Vr and F¢ must equal Vin.

Consider now what happens if the capacitor is
allowed to charge fully (or near enough), and SI is
then made open circuit and S2 short circuit across the
input.

The capacitor is charged up to Ve, which is equal
to the input voltage first applied; S2 shorts to give a
discharge path for the circuit, with the top (positive)
end of C connected to the lower end of the resistor,
i.e. the voltage polarity across R is reversed, as shown
in the Vr curve. The voltage across R now decays
from this negative maximum to zero in the normal
way, that is, exponentially. If] after the capacitor
has fully discharged, the switchés are again changed
over, the cycle will repeat, as is shown in Fig. 2.5d.

Note that in practice the samefjresults can be obtained
by shorting S1 out and leaving 52 permanently open
circuit. A square wave or pulse generator can be
connected across the input, the generator output
impedance providing the necessary discharge path
with zero volts applied. There are certain limitations,
however, which we shall now consider.

EFFECT OF CR VALUES ON SQUARE
WAVE OR PULSE INPUTS

In the circuit which we have just considered, it was
stipulated that the capacitor should be allowed to be
fully charged or discharged before any change over of
switching took place. In other words, the circuit’s
time constant (7'= CR) was very short compared to
the length of time for which any switch position was
maintained. Consider now the effects that different
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Fig. 2.5d. Shows the voltage that will appear
across the input, the resistor and the capaci-
tor :

Fig. 2.6a (left). Square wave applied to input of CR
circuit

Fig. 2.6b (below, left). Waveform obtained if the time
constant is very large compared with the pulse
duration

Fig. 2.6c (below). Shows the waveforms that result
if the time constant is the same as the duration of the
pulse
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time constants will have on an applied square wave.

Fig. 2.6a shows the familiar CR circuit, in this
case with a square pulse generator connected across
the input. If the time constant of this circuit is very
large compared with the length of the applied voltage
period, the waveforms shown in Fig. 2.6b are obtained.
Note that, in the examples which we are considering
here, the applied square pulse is positive.

Referring to the voltage appearing across the resis-
tor, the action is as follows: at the commencement of
the first pulse the full voltage is developed across the
resistor, and then it falls off exponentidlly. By the
time the pulse cuts off this voltage has decayed by
only a small amount from the applied value. With
zero voltage applied and a discharge path provided
through the generator, the voltage across the resistor
swings negative by the amount by which it decayed
when the pulse was on. This discharge voltage again
falls exponentially towards zero, but the pulse switches
on again before zero volts is reached; the resistor is
thus still slightly negative when the new pulse voltage
arrives. This new pulse will, on arrival, result in the
full applied voltage again being developed across the
resistor, but not in a positive direction. At the end
of this pulse the resistor voltage again swings negative
by the sum of the amount of decay and the amount by
which the voltage was negative at the start of the pulse.
This value is greater than the negative swing after
the first pulse. This negative swing becomes pro-
gressively greater with each pulse applied, until
eventually the amount of negative swing becomes the
same as the amount of positive swing, and the wave-
form varies symetrically about zero.

The actual output waveform resulting from this
circuit is very similar to the input one, and will become
progressively more similar as the time constant is
increased. The most important effect of the long
time constant circuit in this application is to convert

T T————

an all positive square pulse to ane that swings symetric-
ally about the zero voltage point, without destroying
the basic waveform, i.e. it serves to shift the d.c.
voltage level.

Fig. 2.6c shows the waveforms that result if the time
constant is made the same as the period of the applied
pulse. Here again the d.c. shift takes place, but in this
case it is accompanied by considerable distortion of the
applied pulse.

While all the CR circuits shown in this article have
been referred to as “‘differentiating” circuits, true
mathematical differentiation of the square wave is
approached only in the case of the circuit with the very
short time constant.

EFFECT OF CR VALUES ON OTHER
WAVEFORMS

With most waveforms other than the sine wave the
CR circnit will cause some degree of distortion of the
applied signal, the degree of distortion depending on
the time constant employed.| In many cases this
distortion will be undesirable (as in the case of CR
coupling between stages of an amplifier) and com-
ponent values should be chosen to keep it to a mini-
mum. Generally, the longer the time constant
employed, the lower is the distortion.

In other cases distortion may be desirable, perhaps
as a method of wave shaping, and again the com-
ponent values must be carefully chosen to give the
best results.

In the case of the sine wave virtually no distortion of
the waveform is caused by the circuit’s time constant,
The only important effect is the degree of attenuation
which depends on the frequency of operation.

Next month we will see the effect of using a diode to
provide wave shaping.

Contributed Articles

The Editor will be pleased to consider for publica-
tion articles of a theoretical or practical nature. Con-
structional articles are particularly welcome, and the
projects described should be of proven design, feasible
for amateur constructors and use currently available
components.

Intending contributors are requested to observe the
style in our published articles with regard to com-
ponent references on circuit diagrams and the arrange-
ment of the components list.

The text should be written on one side of the paper
only with double spacing between lines. If the manu-
script is handwritten, ruled paper should be used, and
care taken to ensure clarity, especially where figures
and signs are concerned.

Diagrams should be drawn on separate sheets and
not incorporated in the text. Photographic prints
should be of a high quality suitable for reproduction;
but wherever possible, negatives should be forwarded.

The Editor cannot hold himself responsible for
manuscripts, but every effort will be made to return
. them if a stamped and addressed envelope is enclosed.
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PRACTICAL WIRELESS

THIS MONTH
FREE double-side blueprint to build the
EMPIRE 7 transistor three-band receiver

A.F./R.F. SIGNAL GENERATOR
Novel design using unit construction methods

GROUNDED INVERTED—L AERIAL

Ideal for transmission and reception on amateur bands

May issue on sale NOW. Price 2s.

PRACTICAL TELEVISION
THIS MONTH

OLYMPIC Il TRANSISTOR TELEVISION—Part 2
Building the vision and sound |.f. stages

BAND Il TRANSISTOR PRE-AMPLIFIER
IMPROYING THE VIDEOSCOPE

SILICON REPLACEMENTS for
rectifiers.

May issue on sale APRIL 22. Price 2s.
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BLUEPRINTS

TO BUILD
(1) ELECTRONIG TRUMPET

Full-size transistorised musical instru-
ment which uses push-button note
selection without blowing into the
mouthpiece.

(2) INTRUDER ALARM

Compact transistorised unit giving
audible warning at a pre-determined
time after entry through garden gate.
Stopped automatically by ring at front
door bell.

(3) RESISTANCE/CAPACGITANCE
BRIDGE A valuable piece of test equip-

ment for the workshop.
Bridge balance indicated by magic eye. Linear
scales’on_all_ranges.
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UNLIMITED?

INGENUITY is a valuable quality which, when you come to think
about it, is the essence of research and development in any field.
Electronics is no exception to this. Ingenuity thrives on con-
structive criticism of ideas, and suggestions for improvement.

In this feature we hope, from time to time, to be able to publish
suggestions submitted by some of our readers on the possible
improvement of projects previously described in PRACTICAL
ELECTRONICS; short contributions on other subjects may be
included. The aim is not to find fault or undermine the abilities
or knowledge of our contributors. It may well be that the original
article is par excellence but could be improved or adapted to suit
individual requirements.

We hope that this series will provoke discussion, stimulate
thought and further improve our general knowledge on electronic
techniques.

Following on the “Magic Boxes” epic last month we are devoting
the entire article in this issue to modifications to the “Immersion
Heater Economy Circuit” published in our February issue. We
have ideas and material for the near future. However, we must
emphasise that, whilst limited space does not permit us to publish
all your letters, the original authors will be given every opportunity
toreply. The views expressed by readers are not necessarily those
of the Editor.

IMMERSION
HEATER
ECONOMY
CIRCUIT

ostT OF the letters received on the “Immersion

Heater Economy Circuit” suggested that, whilst it

may well provide an economy in fuel consumption there

was room for further economy on the circuit itself. The
remainder of the comments speak for themselves.

SKILLED JOB

I was interested in Mr. Levett’s article but think that
it is unnecessarily complicated. Also, non-standard

N——eT s5iA

I
adjustment of relays is a skilled job requiring special ! = HERTER ans
tools. 4 sy iR | THERMOSTAT

The attached circuit is based on his idea but uses only
one relay—the one with the 250 volt coil.
Operation of S2 energises the heater, the lamp and the E

relay which remains locked on by its own contact. Il
S2 may then be switched off without switching off the [
heater. When the thermostat operates the heater lamp |
and relay will be switched off and will remain off until L=
S2 is operated once more. This achieves the one-shot
operation of Mr. Levett’s circuit but if normal operation 1 1 i
is required S2 should be left in the ON position and the | 4
lamp would then indicate when the heater was actually | QLB' \752
on. : A L aig [ l

The second lamp is not really necessary because, if fe :
S2 was operated and the lamp did not come on, it would
indicate that the temperature was sufficiently high to
open the thermostat provided, of course, that S1 was
always left in the ON position.

S2 and the lamp could be one of the commercially
available immersion heater switch units wired with
3-core cable to a remote point. Normally the cable

Cose @

A. H. Stewart’s circuit is simplicity in itself and
very good. The cable mentioned should be as is used to
wire the heater to the mains.

would only be required to carry the heater current for a

few milliseconds but it should be capable of carrying it
indefinitely in case of failure of the relay contact.

: A. H. Stewart,

North Harrow,

Middlesex.
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The | amp fuse in my circuit was intended as part of
the “fail safe” mechanism and would blow if part of the
control circuit became faulty. Remember, | noted that
the unit and controls should be built upon thick s.r.b.p.
(paxolin) or plastic and mounted in an earthed metxl &ot.



ABUNDANCE

If a housewife requires an abundance of hot water she

" has to keep pressing the one-shot button. This I think

she would probably forget just as much as she would

forget to switch off a conventional immersion heater.

I respectfully suggest that the following circuit would be
cheaper and more practical.

SiA
R
1m1
L o——-—-‘—Cl
O] XTHERMOSTAT
AME
PB1 S1B
e ——4
RLA
=[] e @):NT‘E&FM
No-

The circuit shows S1 in the “one shot™ condition with
the thermostat cold. The circuit operation is as
follows:

One shot: Push PB1; relay RLA is operated through
the thermostat contacts and SI1B. Contacts RLAI
close holding the circuit on wuntil the thermostat
contacts open, when RLA releases and breaks the
heater circuit.

Continuous Operation: Switches S1A and SIB are
ganged as a double pole changeover switch. When S1
is operated S1A closes and SIB opens. The relay
circuit is broken by S1B and the heater is connected to
the mains by S1A. The heater will function according
to the action of the thermostat in the normal way until
S1 is changed back to the normal one-shot position.

S. H. Bassford,
East Molesey,
Surrey.

HEATER THERMOSTAT
RLA1 ¥ £
LP{ {:;
3 HEATER
,_E,_.C 1 <" ELEMENT
ol )
RLA
rP( e —
N L

EARTH FAULT . ..

There seems to have been some unnecessary trouble
taken with your Immersion Heater Economy Circuit.
I should like to point out that if an earth short should
occur on the neutral side of the element the heater will
stay on. I am enclosing a circuit of my own which
seems to be more suitable. The reason for contacts
RLA2 is to take the heater load off PBI.

J. Wells,

Bromsgrove,
Worcestershire.

S. H. Bassford and |. Wells managed to fall into a
little trap. | regret that the push button will NOT take
15 amp, even for a very small fraction of a second. In
fact, it would probably explode with disastrous results.
A solution would be to use a microswitch rated at 15 amp.
Incidentally, the term “‘micro” refers not to the physical
size of the switch, but to the very small mechanical move-
ment required to change from state to state.—A.M.L.

L

Fst s
/RLA?.'

9

PB1
SW1 |-ﬂ RLA1
gusmn
TH1
sL1
RLA
2
N s -

FIRST CLASS

I regard Alan M. Levett’s idea for a single shot
immersion heater economy circuit as a first class idea.
However, I cannot solve how he determined the
necessity for all those relays, capacitors, diodes, etc.
From a safety point of view, it is very unwise to place the
thermostat in the neutral line of the heater because if
an earth fault developed on the neutral end of the
immersion heater element it would, if not discovered,
boil itself to destruction.

The circuit I would suggest uses only one 15A
240 volt a.c. relay with two sets of heavy duty make
contacts. In all immersion heaters I have seen, it is
possible to bring out both thermostat leads. Therefore
it is advantageous to place the thermostat in the low
current relay line, thus reducing contact burning. Mr.
Levett’s circuit is for all time a one shot, therefore I
have inserted a switch across the push button so that at
choice, one shot or normal operation can be achieved.

R. Twelves,
Wantage,
Berkshire.

R. Twelves produced an excellent circuit. However, |
fail to see his remark about contact burning, for he has a
relay contact in the heater circuit. The thermostat,
which he has removed from the heater circuit, was
designed to take |5 amp without burning.—A.M.L.

. . . DANGEROUS

I'should like to point out that in Mr. Leveit’s circuit,
the 1A fuse will not protect the control circuit (including
the suggested remote controls) against earth faults,
which is a dangerous condition. Here is my suggestion.

Peter A. Collier,
Whitley Bay,
Northumberland.
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Should contact RLA2 in Peter A. Collier’s circuit beat
RLAI, then the heater current will be drawn through Fl,
push button, RLA2, and F2. This means that Fl and F2
will be blown and the push button burnt. This could be
avoided by adjusting the relay so that contact RLAI
makes before RLA2. The adjustment of relay contacts is
not at all difficult, and only requires time, care and
patience.

In actual fact, | did have a very good reason for the
circuit containing two relays.  With the relay | used in
the heater circuit, | found that there was very great
contact bounce due to the massive size of the armature,
and this did not give a positive operation as | would have
liked. As will be noticed, the push button is disconnected
after operation, through RLAI and the relay held in by
RLA2, RLA3 switching the main heater relay. As RLA
was a low voltage type, some form of voltage drop had to
be used. Capacitors were selected as heat is not dissipated
to such a great degree. The diode only secures a d.c.
voltage across this relay.—A.M.L.

DESIRED RESULTS

I read with interest your article describing a relay
circuit for immersion heater control. Unless I have
missed the point the circuit seemed to be unnecessarily
complex. I believe the simple circuit attached would
give the desired results.

i o
i 4 A RLA1
HEATER
= ELEMENT
Lpi RLAZ
Q Q
DlE—= p:\, THERMOSTAT
Lp2
[
RLA
e
T

N L
MAINS
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In operation from cold the| push button PB1 is
depressed energising relay RLA, which is held on by
contacts RLA2. Contacts RLAI are now closed
allowing current to be passed through the heater and to
lamp LP2. When the circuit is broken by the thermo-
stat, switch S1, or mains failure, relay RLA is de-
energised releasing the contacts.

F. Pearce,
Biggleswade,
Bedfordshire.

F. Pearce produced another excellent circuit, and |
think that his comments have been answered above.
AM.L.

LAST WORD . ..

The general comment in the letters published was that
of damage to the heater due to an earth short. Should an
earth fault develop in the heater, how much better for it
to indicate its presence, for it MUST be replaced, as’in
such a condition it would constitute a danger to life.
In the event of the system boiling| it will be found that
the plumbers have already provided a safeguard in the
expansion pipe of the hot water system.

If a continuous supply of hot water were required, it
would seem rather an extravagance to fit a one shot
device to save fuel. In this case, the best and greatest
fuel saving would be in a well lagged hot water storage
tank and hot water system. Even with a completely
lagged tank, it will be found that the airing cupboard is
still warm enough for the job. et

PRACTICAL HOUSEHOLDER

PACKED WITH NEW IDEAS AND EXPERT
KNOW-HOW ON IMPROVING YOUR HOME

2/6 from all Newsagents and Bookstalls

BlG DEMAND ! GET YOURS NOW!




“I had six faithful serving men,
Who taught me all I knew,
Their names were “ How’ and ‘ Why’ and * What,’
And * When’ and * Where’ and * Who’”’

We wonder what the six faithful serving men would say, if you asked them —

I. Where can | buy a special-purpose screw- 4. How is a PA | coil wired up?
driver that holds the screws firm on the end

of the blade?

2. Who makes the ** Transmatch "' Transistor
pre-amplifier?

5. Why cannot a Ribbon Microphone be used
out of doors !

3. What is the resistance of an Electrovoice 6. When must a parcel be sent by road or

101G L.F, Choke? rail ?

electronic components, showing sizes, data and prices,
This catalogue will

Poor faithful serving men . . . even a pile of encyclo-
padias would not help them here! If only they had
known that these and thousands of other such questions
can be answered with a Home Radio Catalogue !

and illustrating over 800 of them.
save you not only money. but time, trouble and temper.

. LI el 2 2 i Iy, i tal 5 coupons each
You may not be seeking a situation as a faithful Incidentally, in_cach Catalogue are 5 coupons es

serving man, but we are sure you will be interested in
having a complete reference of some 5,000 modern

worth 1/- when used as directed. Send us 6/- today.
This unique Catalogue will be sent by return post.

HOME RADIO LTD., DEPARTMENT P.E., 187 LONDON ROAD, MITCHAM, SURREY.  Telephone : MiTcham 3282

NOW ADD F.M.

¥ 5
el

RADIO TO YOUR MARTIN
—0 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.
I5, 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 have a tuner of
excellent appearance to please the most critical ear,

@ Sensitiviey—20 micro-V
for 20db signal/noise
ratio: 5 micro-V for 40dB

® AFC.—ensures easy
accurate tuning

@® Tuning—88 to 108 M/cs

@® Audio Response—F|at
from 30 to 15,000 ¢/s

® Controls—Tuning and
on-off with switch
through stage for re-
cording, etc.

View aboyve shows Units 15, 16 and 17
assembled. Below, the attractive escutcheon.

L

£5.12.6

Fm: Head i Amp. E5.T6 Bounting drive, ELIT.6 |
& tuning condenser Strip escutcheon & control, I

SUPERB QUALITY FOR YERY MODEST OUTLAY
From Radio and Hi-fi Stockists Trade enquiries invited |

MARTIN ELECTRONICS LTD., 154/5 High St., Brentford, Middx. |
ISLeworth 11612 ‘ I

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. Ask for the Audiokit Leaflet.

Send F.M. Tuner Leaflet [ |  Audiokit Leaflet []
(Tick as required)
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MAINS POWER PACKS Ready builc

wave 633.7 a A.C. 25,’_6
P wave 6.3v.2a, A.C, 35/6
Iwave 6.3v.4a,A.C.45/6

—e
FULL WAVE BRIDGE SELENIUM RECT z

% 6 or 12 v. outputs, 1} amp., 8/9; 2 a, 11/3; 4 a., 17/8.
CHARGER TRANSFORMERS. Tapped input 200/250 v.
lor charging at 2, 8 or 12 v., 1} amps., 15/6; 2 amps., 17/6;
4 amps., 22/8, Circuit included. Amp meter 5 amp, 10/6.
MOVING COIL MULTIMETER TK20A. 0-1,000v. AC../D.C.
ohms. 0 fo 100 K., 0-150 mA, Pocket size 2in, scale, 49/6,

NEW MULLARD TRANSISTORS
0C71 8/-; 0C72 7/8; OC81D 7/6 /8; AF115 10/8;
AF114 11/-; OC44 8/-; OC45 0OC171 8/-; OC170 8/8;
AF117 9/6. OC26 12/8; Transistor Holders 1)3, Sub
Mintature Condensers, 0.1 mFd., 30 v, 1/3;1,2,4,5,8

186, 25, 30, 50, 100 mFd., 15 voit 2/6. Dipde DASB1 3/-,

—
VALVE HOLDERS. EA50 6d. MOULDED Iat. Oct. or
Mazda Oct. 6d.; B78, BSA, BSG, B9A, §d.; B7@ with can
1/6. B9A with can 1/9, Ceramic 0Oot., EF50, B7G, BOA,
1/-. Valve base plugs B7G, B3A, Int. Oct., 2/3.

1965 RADIOGRAM CHASSIS

‘Three Wavebands Five Valves: ECHS1,
Long., Med., Short, EF89, EBC81, EL84, EZ80,
12-month guarantee, A.C. 200-250 v. Ferrite Aerisl
A.V.C. Negative Feedback. 5 waits 3 ohm, Chassis
13}in, < Yin. high < in, deep, Glass dial size 13in, x 4in,
horizontal wording. Two Pilot Lamps. Four Knobs,
Aligned calibrated. Chassis isolated from mains.

BRAND NEW £9.15.6 ... .

ARMSTRONG 'GRAM CHASSIS V.H.F. MODEL, 127M,
MED. and F.M. £28,10, Stereo £37.10,

GRAM AMPLIFIERS

Valves: UY85 Rectifier and UCLB2 Triode/Pen-
tode 34 watts output. Size (inc,valves) 5 x 54 x
2in. deep. New and Tested complete 3 chm output
tone and volume L

on/off controls. ONLY 37/6 P.&P.2/6

Ready for use 200-250 v, A.C.

BARGAIN XTAL PICK-UP ARM
Complete with ACOS LP-78 Turnover Head ............... 20/~

TRANSISTOR MAINS ELIMINATORS 29/6
PP1-6v., PP7-9v.:
DOUBLES 42/6. PP1+4PPl, PPJ+PP9, PP1l—4! 42,

WEYRAD P50 — Transistor Coils
RA2W 8 in, Perrite Aerial | Spare Cores........... b
with ear serial coil......12/8 | Driver Trans. LFDT. 9/6
Ose. f1AQ...... ... §/4 | Printed Circuit, PCAl. Ready
st and 2nd EF. P50/2CC drilled and printed ., .9/6
470 ko/s...............each 5/7 | J.B. Tuning Gang
9rd LF. P50/3CC ......... 6/~ | Booklet

Volume Gontrols 80 fim Coax

Long spindles, Midget Size Semi-air spaced 6d. yd.
iK.nth to 2 Meg. Lo(i%: 40 yd. 17/6. 60 yd. 25/-,
IN. L/ .P. 4/8, ow I

_L/S 3/-. D.P. Low 5dB. per 1001t
Stereo L/S 10/6, D.P, 14/8, | at 500 me/s.
Linear or Log Tracks. { Ideal 625 lines 1/68 yd.

COAXIAL PLUG 1/-, PANEL SOCKETS 1/-. LINE SOCK-
ET§ 2/-. OUTLET BOXES, SURFACE OR FLUSH 4/-,
BALANCED TWIN FEEDERS 68d. yd., 80 or 300 ohms,
TWIN SCREENED FEEDER 1/- yd., 80 ohms.
TELESCOPIC CHROME AERIALS. 12in. lextends to 33in,
6/6 each. CAR AERIAL PLUGS 1/6. Sockets 1/3.

THE “INSTANT" BULK TAPE ERASER
AND RECORD HEAD DEMAGNE-
TIZER. 200,250 v. A.C. 35/-

GARRARD ATS Auto changers £8.10.

C.R.T. BOOSTER TRANSFORMERS
for heater cathode short circuit or tubes with
failing emission. Full instructions supplied,
mains input. Optional 25°, and 509, boost
2v, or 6.3v. or ILév.
State voltage required.

PRICE 15'6

BOOKS (Please Add Postage)
“'W.W.” Radio Yalve Data
High Fidelity Speaker Enclosures
At a Glance Yalves, CRT Equivalents
TV Fault Finding ... =
Mullard Audig Amp! :
Radio Valve Guide, Books |, 2, 3 or 4 ea. 5/=

Practical Radie Inside Qut ............... 3/6
Transistor Audio Amplifier Manual &/~
Shortwave Transistor Receivers ... 5=

International Radio Stations List r
Modern Transistor Circuits, Beginners... 7/6
Sub-Miniature Transistor Receivers

How to Receive Foreign T.V..........

—
JACKS, Lead 8/-, Std, open-circuit 2/6, closed-circuit 4/8.
Grundig type 3-pin 1/3; Grundig Lead Type 8/8,

Phono Plugs 1/-. Socket 1/-. Banana Plugs 1/-, Sockels 1/-,
JACK PLUGS STANDARD. Screened 3/-. Grundig 3-pin 3/8.
BULGIN NON-REV PLUGS and SOCKETS. P74 2-pin 4/3;
P73 3-pin 4/8; P194 6-pin 6/6; P46B 8-pin 12/6; P360 4/-,
RESISTO! Prelerred values, 10 chms to 10 meg.

iw,lw,1lw,209%4d;1} w.8d.;2w 1/-; 1 w, 10% 6d.
HIGH STABILITY, i w. 1% 2/~ Preferred valuea,
10 ohms to 10 meg. Ditto 5%, 10 ohms to 22 meg., gd.

5 watt .5 10 8.2 ohm 3 w,
10 watt WIRE-WOUKND RESISTORS 1/8
15 watt 10 obhms to 6,800 ohms 2/~

10K, 15K, 20K, 25K, 10W. 3/~
MAINS DROPPERS. Midget, With sliders. 0.3 ., 1K,
02a,12K, 015 s, 1.5 K. 0.1 a, 2 K, 6/- each.
LINE CORD 100 ohms . 3.way 1/~ .

WIRE-WOUND Pots. 3 IRE-WOUKD 4-WATT
WATT Pre-set Min. T.V. STANDARD SIZE POTS.
Type. All values 10 ohms LONG SPINDLE VALUES
io 26 K., 3/~ ea.; B30 K, 4/-; 50 OHMS to 50 K., 6/6;
Carbon 30 K. to 2 meg., 3/-, 100 K. 7/6.
SPEAKER-FRET. Tygan various colours, 52in. wide Irom
10/-1t. ; 26in. wide from 5/- It, LA.E,
EXPANDED

D3035, 7.3 CT : 1 Push Pull to 3 ohms for 0C72, 0C81.. 11;-
D3034, 1,75 : 1 CT. Push Pull Driver lor 0C72, 0C81 .. 11/-

D3058, 11.5 : 1 Output to 3 ohms for OC72, OCBL .. 11/-
D238, 4.5 : 1 Driver; D240, 8.5 : 1 Driver ...... 118
ARDENTE TRANSISTOR POT itched V01545
Anti-Parasitic beads derrite). . 3,
BLANK ALUMINIUM CHASSIS. i

corners, lattice fixing holes, 2lin, sides, 7x 4in., 5/6; 8x
7in., 6/6; 11x3in. 6/6; 11 x7in. 7/8; 13 9in. §/6; 14x
1lin. 12/6; 15x 14in,, 15/=.

ALUMINIUM PANELS 18 s.w.g. 12 x12in. 5/6: 14 % 9in,
12 « 8in. 3/6; 10x 7in. 2/9; B x Bin. 2/-; 6 x din. 1/8.

B.T.H. TAPE MOTORS 115 v A.C. 28 w.
12/6 pair, for 200/250 v. (in series)

RETURN OF POST DESPATCH

Written guarantee with every purchase.

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

RADIO COMPONENT SPECIALISTS

Buses 133,68 pass door.,

S.R. Stn. Selhurse.

NEW 1965 EDITION
WORLD RADIO
TELEVISION HANDBOOK |

26/-.

Postage | /-.

HANDBOOK. Pub.: Foulsham. 12/6.
Postage 9d.

AN INTRODUCTION TO ELEC-
TRONICS AND TELECOMMUNI- |
CATIONS by G. L. Hodkinson, 25/ |
Postage |/-.

INTRODUCTION TO LASERS AND ‘
MASERS by A. Lytel. 16/-, | Postage
/-

TRANSISTORSUBSTITUTION |

ELECTRONIC MEASUREMENTS by |
F. E. Terman and J. M. Pettic. 426,
Postage 2/-.

LEARN ELECTRONICS BY BUILD.-
ING. Easy - to - build projects by 1.
Schoeder. 27/-. Postage |/-.

Inter: GEC TRANSISTOR MANUAL. I
7th ed. 18/-. Postage |6.

REFERENCE MANUAL OF TRAN-
SISTOR CIRCUITS by Mullard. 12/6. |
Postage |-,

AMATEUR RADIO CIRCUITS BOOK,

|
|
|

An RSGB Pub. 7 6. Postage éd,

COMPLETE CATALOGUE |/-.

THE MODERN BOOK CO.

19-21 PRAED STREET |
LONDON, W.2 ‘

Phone: PADdington 4185 o
Open 6 days 9-6 p.m. ¥

VOV VPV VYV Y VY YV YV YYYeY

Lh
3]
B

C_ALLERS WELCOME
337 WHITEHORSE ROAD,
WEST CROYDON Ths"e

THO 1665
P.P. Charge |!-, Full List I/-, C.0.D. 2/- extra

COMMUNICATIONS
RECEIVERS

NATIONAINC'I?OX
INTERNATIONALLY FAMOUS
NATIONAL RECEIVERS

NCI90X —~10 valves, 540 kejs to 30 Mcs,
S-meter, noise limiters, product detector,
bandspread, double conversion. £99.0. 0.
NCI21—6 valves, 540 kc's to 30 Mc/s, S-
meter, noise limiter, bandspread, built-in
speaker. £60.8. 3,

MNC77X—beginner's receiver, 5 valves, 540
ke/s, to 30 Mc/s, built-in speaker. £32.8.9.

Write for illustrated leaflets

WE HAVE A LARGE STOCK OF
NEW AND SECONDHAND RECEIVERS
— MANY SECONDHAND BAR-
GAINS [N MINT CONDITION
Just write or phone for full details

BRIAN J. AYRES & CO.
Dept. DW, 21 Victoria Road
Surbiton, Surrey
Telephone: Elmbridge 2833

PADGETTS RADIO STORES
Dept. P.E,, OLD TOWN HALL, LIVERSEDGE, YORKS.
Telephone: (leckheaton 2866
USA Bomb Compufers in original transit case, full of
gears, motors, vidor counter, gyro, ete., 37/, carriage

10/-.

PCR, 12 volt Vibrator pack, in original packing ease,
25/-, carriage §/-.

RAF Bighting Heads. Complete with lamp, lens, ete.
Ho details, Packed in original metal case, 15/=, carriage

Single Phase 240 volt, 1,400 r,p.m., 1 h.p. motor with
pulley, 26/, less pulley, 24/-, fully guaranteed, ex washing
machine.  Cnrriage 8fd. k

One Sixth H.P. Motor, 240 volts 15/, post /0.

New Indicator Unit. CRT 100,
tubes, type VCRXB93 and VORX
valves, relays removed, 57/=, oF less

10/-. Sorry no details on the unit,

Kew 12in, Speakers with buill-in tweeter,
ohms, 28/6, post paid.

P.M. Speakers, all 3 ghms, ex TV sets. Gin, round 6 4in.
and bin., 8/-, post /=, G for 20/=, post paid. 8in. round,
8/, post 2/-, 7 x 4in., §/-, post 2/-,

I’
Ives 32/-, enrriage

3 or 15

VALVE LIST

Ex equipment. 3 months guarantee.
ELO1 1/6 | Uso1 8/8 | PCLs2 5/
ECL30 2/- | B2s1 5/- | PCL84 5/=
< 5/~ | PL36 5/=
1 §/- | V25 5/-
EY86 . 5/- | VR150/30  §/=
EBFS0 4/ | 1T4 1/9
SBOL 4/~ | 12477 9/«
4/~ | GCHG 1/8
5/- | 6X4 B/=
3/8 ¥ ARPI2 1/8
5/- | 807 5/~
8/= | EF50 1/-
3/~ | Doz. B)-
| 3/- | EFs0 1/8
| /- Doz, 10/=
| 8/~ | 6K7 1/8
2/~ | BLy 3/ Doz, 10/=
5/- | L33 3/~ | 6ve 1/9
4/= | BY82 8/- Doz, 18/=
4/= | POFR0 4/- | BKS8 1/8
8/8 | PCUSY /- Doz, 18/=

Breaking up Mark III Type 19 Sefs. Pointer Kuobs 7/~
doz., post paid. Jack Socket, 1/-, post Gd., doz. 10/-,
post pabl. Jack 1/§, post 6d, Toggle Switch, metal,
6d., post Gd., doz, 7/6, post paid.  Relay type 3000, 1/8,
post 1/9, doz. 20/-, post paid, Any other spure send 2
plus post to cover.

Reclaimed Tubes. & months gnarantee, 14in. Mullard
and Mazda, 17/«, carriage 10/-. . 17in., 30/-, carriage 10/,




NEWS BRIEFS

. - "
The Roding Boys™ Society

FTER A SEASON in which exhibition work figured

prominently, the Roding Boys® Society is planning
a series of projects; one is the electronic test equipment
bay, which is nearly operational. When this is set up
it will be a calibration and laboratory standards centre
for all amateurs in the East London area—especially boys
and beginners.

Membership of the group still remains difficult to
expand, because of the small premises. There are usually
one or two vacancies, but exceptionally keen lads are
always made welcome whatever the accommodation
difficulties.

Papers read to the Society in recent times have included:
“Why street lights are usually yellow or blue (gas dis-
charge tubes)”’, “The electromagnetic spectrum”, and
“Polarisation of electromagnetic waves™. (The latter won
David Moerel a prize at the R.S.G.B. Exhibition.)

All boys whether members or not, will-be ‘welcome to a
lecture at the Science Museum on 24 April. The Society
will meet at 10 a.m. at South Kensington Underground
Station.

The Camp will again be held in August this year, and
the Society hopes to carry out further observations as
before. Inquiries regarding the Society should be ad-
dressed to the Leader, K. L. Smith, B.Sc., 82 Granville
Road, London, E.17.

Rapid Growth of S.ER.T.

IN THE TEN weeks that application forms have been
available the Society of Electronic and Radio Tech-
nicians has received 479 applications for membership.
The Membership Committee has held two meetings and
recommended the election of 137 Members, 188 Associates
and 41 Students, a total of 366. The Society has estab-
lished nine local sections, eight of which are running
regular meetings. Further details of membership and

meetings should be addressed to The Secretary, Society of
Electronic and Radio Technicians, 33 Bedford Street,
London, W.C.2.

Course on Electronic Musical Instruments

ERE is something new for readers interested in learn-
H ing more about electronic musical instruments.
The Department of Musical Instrument Technology at
the London College of Furniture will hold a course on
“Electric and Electronic Musical Instrument Technology™.
The course, which starts on Monday, 13 September 1965,
will take one year to complete, and is open to applicants
of 16 years or over who have obtained four passes at
“0" level G.C.E., two of which must be in science and
mathematics. ¢

The course is designed to train students as service
engineers on all types of electric or electronic musical
instruments, with particular emphasis on guitar amplifiers
and electronic organs. Students need not be musicians
but such an interest is obviously desirable. Apart from
the training in electronics, special emphasis will be made
on the relationships of musical tone, harmonic structure
and their electronic counterparts.

Full details of the course can be obtained from The
Secretary, M.L.T., London College of Furniture, Pitfield
Street, London, N.1.

Audio Fair

HE 1965 International Audio Festival and Fair will

be held as usual at the Hotel Russell in London from
22 to 25 April. A record number of exhibitors will be
there with many new products on view. The Hotel’s
rooms have been hired for demonstrations of manu-
facturers’ products while the ground floor will house the
usual array of booths. {

Reading Computer

PATTERN recognition device has been developed at

the Kaunas Polytechnic (Lithuania) which auto-
matically reads numerical data off typewritten pages and
feeds them into an electronic computer.

Existing computers, although extremely efficient. in
mathematical calculations, process control and even
chess playing, cannot recognise hand-written or printed
numerals and letters, drawings and other graphic material.

The new device can recognise typewritten numerals on a
paper tape moving at a rate of up to three metres per
second. The tape can be fed into the field of vision of the
device either manually or mechanically. Once in the
field of vision, a numeral is scanned by a photo-diode
converter, the so-called matrix. The resultant signals
are processed by associative elements similar to
those used in analogue computers. The elements
convert the signals into voltage pulses which present
each numeral in a binary code. The rate of input
into the computer is a thousand numerals per
second.

Back to School

R MARPLES, “shadow” Minister of Technology,

has been taking a 23 day applied course in
computers and automation and has visited leading
British firms. Picture shows Mr Marples watching
a computer circuit board on an automatic etching
machine at English Electric-Leo-Marconi, Kids-
grove, Staffordshire. With him (left) are Sir
Gordon Radley, chairman of the company, Mr
W. E. Scott, managing director and Mr M. F.
Delahunty. Mr Marples also saw the production
of magnetic tape decks and high speed printers
as well as computers and development work on their
application to advanced automation schemes.
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New Ribhon Microphone

Standard Telephones & Cables Ltd., Electromechanical
Division, West Road, Harlow, Essex.

A new high quality tubular ribbon microphone
shown at the 1965 Public Address Exhibition
recently is designed specially for close talking—
this should prove ideal for some of today’s weak
voiced pop singers!

The microphone gives a narrow cardioid
directional sound pick-up. A spherical woven
wire wind shield is fitted and a tubular bass
chamber also serves as a handle.

The approximate price of the ribbon micro-
phone is around £25.

Instrument Cases

West Hyde Developments Ltd.,
1, New Park Road, Harefield, Middlesex.

For readers who are looking for something
new in cabinet design for their domestic
or other electronic equipment, West Hyde
Developments have introduced a range of
steel instrument cases which on some models
are fitted with slides and runners similar to
those used in filing cabinets. A tape deck,
record player or electronic equipment can
be mounted on the slides|so that it can be
either shut in out of sight or drawn forward
to gain access.

The cases are painted in hammer finish
blue with white panels and boast a neat
contemporary appearance. The panels are
protecied by a strippable coating to avoid
damage during drilling and to facilitate easy
and clear marking out. They are made in a
wide variety of sizes from 5in high % 7in wide
X 5in deep overall at 35s. 0d. to 7in high X
16in wide % 12in deep oyerall (fitted with
slides) at £5 19s.

Our photograph shows|a tape recorder
mounted in a cabinet type 16127S.

Miniature Dry Reed Switches

Cockrobin Controls, 36, Villiers Avenue,
Surbiton, Surrey.

A new range of miniature dry |reed switches are
available from Cockrobin Controls.

These dry reed switches consist essentially of a
pair of contacts sealed in glass lcapsules and are
operated by the presence of a magnetic field pro-
duced by permanent or electromagnets.

The switches do not require physical contact and
can be situated a short way from the operating
device according to the strength| of the magnetic
field produced.

These switches have already| been used for
automatic signal control on model railways and
enterprising readers will no doubt find many similar
applications as they develop mew ideas. The
relays cost 3s. 6d. each and small bar magnets are
available at 1s. 6d. each.




LEARN

ELECTRONICS
— AS YOU BUILD

CIRCUITS
over EXPERIMENTS
TEST GEAR

including . . . B

® CATHODE

@ Valve Experiments
@ Transistor Experiments

@ Electro-magnetic Experiments @ Simple Transmitter

@ Basic Amplifier

@ Basic Oscillator

@ Basic Rectifier

@ Signal Tracer

@ Simple Counter

@ Time Delay Circuits

RAY OSCILLOSCOPE

@® Square Wave generator
@ Morse Code Oscillator

@ Electronic Switch

@ Photo-electric circuit
@ Basic Computer Circuit
@ Basic radio receiver
@ A.C. Experiments

@ D.C. Experiments

The full equipment supplied comprises: valves, transistors, photo-tube, modern type chassis hoard; printed circuit hoard; full
range resistors, capacifors 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 PREYVIOUS KNOWLEDGE NEEDED @ NO MATHS USED OR NEEDED @ REASONABLE FEE—NO EXTRAS REQUIRED
@ SENT IN ATTRACTIVE BOX @ COMPLETE ADVICE SERVICE @ EYERYTHING REMAINS YOUR OWN PROPERTY

A completely NEW up-to-date
home study experimental course by
BRITISH NATIONAL
RADIO SCHOOL -
Britain's Leading Electronic
Training Organisation.

r———_——————_
POST NOW FOR FREE BROCHURE

I To: BRITISH NATIONAL RADIO SCHOOL, READING, BERKSHIRE. Please I
I send free Brochure, without obligation, to:

R S T A e e e o B

I BBDRESS s R A S i e et e e o e e I I

SRR i Coi s SR I
OR WRITE IF YOU PREFER NOT TO CUT COUPON > PE 5.65,

L————_——————
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RADIO & ELECTRONIC CONSTRUCTION SYSTEM

neeﬂ Radionic

you are a beginner
you wish to experiment
you teach radio or electronics

i

Theoretical Circuit Practical Layout

Our new *E " Series of basic electronic circuits is also available separately.

Unique and brilliantly simple. Hundreds of educational
establishments—Universities, Technical Colleges,
Schools, the Armed Forces—are already using Radionic
for electronic instruction. Enthusiastic owners range
from 9 to 82 years of age.

Selected by the Council of Industrial Design for all
British Design Centres. Featured in Sound and
Television broadcasts.

nuts and circuit works with full

efficiency. You can then dismantle
and build another circuit. Your

The system is beautifully engingered
from top quality British compenents.
No soldering. No mains. Ne prior
knowledge needed. Simply arrange results are guaranteed by our Tech-
compenents on perforated trans- nical Department and News Letter
parent panel, position brass connect- Service., All parts available separately
ing strip underneath, fix with 6BA for conversion or expansion of sets.

No. | Set  £5-18-6d. 14 Circuits (Earphone)
No. 2 Set £6 - 19 - 6d. 20 Circuits (Earphone)
No. 3 Set £10-19-6d. 22 Circuits (7" < 4” Loudspeaker output)
No. 4 Set £14-19-6d. 26 Circuits (include 6 Transistor and

reflex superhets)
Prices (Post Free)

Full details from :
RADIONIC PRODUCTS LIMITED
STEPHENSON WAY, THREE BRIDGES

CRAWLEY, SUSSEX
Tel.: CRAWLEY 28700 Trade Enquiries Invited
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SWITCH

Almost indestructible
Featherlight operation

MINIATURE 7, 2\ \tesiubie’7,
MERCURY Q ] 22 conTRots =
“. for

Encapsulated in copper- /

plated steel tube only Post
& dia. x §” long (incl, £50F
flange). Tube provides one contact
and other contact is 1" long wire
fused into glass centre of tube
base. 20° movement makes or
breaks contact ; vacuum sealing
ensures unchanged contact re-
sistance throughout life. Con-
struction permits switch to be
simply clipped into position.
Rating 240v. AC mains operation
at | amp., may also be used with
DC current from small torch bat-
tery. Can be installed almost any-
where to operate lights
automatically or to provide simple

warning or safety devices.

\Make a wonderful range
¥ inexpensive devices =

with ogch
DRY REED SWITCHES™
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 only 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.

CIRCULAR LEVEL
2 for 7/6 i e
Extremely icnsitive

bubble level which

provides true indication of level in
all directions from asingle reading.
Base of instrument is absoly tely
level when bubble is inside etched
centreing ring. Excellent for tele-
scopes, cameras, hi-fi turntables,
cookers, refrigerators, etc,

b BROTHERS

STANDARD SOLENOIDS

Specially made,
high-grade Sole-
noids, in four
basic frame sizes
and for I2v. DC
or 240v. AC, pull
or push operation.

State requirements.

Type I: Max, pull %oz, §" to §".
Size 2" long, Bolt diam. ", 12 6.
P. & P. /-

Type 2; Max. pull 180z. Stroke
3" to 3", Size 2 " long, Bolt diam.
e 14/6. P& P.1[-.

Type 3: Max, pull 260z, Stroke
%" to 3", Size 241" long (bolt in)
x 17 wide x 1{}” high, Bolt
diam. 3*, 27/6.

Type 4: Max. pull 260z. Stroke
+" to 13", Size 3 long (bolt in)
% 4" wide x | {#” high, Bolt diam.
5. 32/6. P.&P.1/6. SEND

FOR SOLENOQID LIST.

Type?

CADMIUM SULPHIDE
PHOTO-CELLS

New,| inexpensive
photo - conductive
cells act as light
sensitive resistors

Type 1
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 #00-800 mu. 10/- post free,
Type|2: Max. voltage 150 v.
OQutpuc 015 wate, 8/6d. post free.
Both types have a resistance
range of 5 megohms at zero
to 500 ohms at 1,000 Jux.
Sensitive range is 400-800 mu.
Supplied with specification, in-
structions and typical circuits.

, SEMI CONBUCI
\ eree cue

P 0

Solid state semi-conductor mod-
ules—fully transistorised and
completely wired and tested cir-
cuits ghat only require a 6-volt
battery and connection to input
and output to provide a compact
ready-made unit. Encapsulated
types are shockproof and almost
indestriuctible, Supplied with
instructions.

PUBLIC ADDRESS AMPLI-
FIER — needs only carbon
microphone and any speaker.
Frequency response designed to
provide maximum intelligibility,
Wich 15 in, speaker sound covers
hundreds of yards. Fully encap-
sulated. Size only I3x|l{x3
in. 2246, P, &P, |/-.
METRONOME—requires 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.1/-.

2 WATT GRAM AMPLIFIER
—just connect to any crystal pick-
up and B-ohm speaker for above
average output with excellent
tonal quality. l-megohm poten-
tiometer recommended for vol.
controlj Compact, high quality
unit. 30/.. P, &P. I/-,

CODE PRACTICE OSCIL-
LATOR—simply connect with
morse key, any P.M. speaker and
any |4{-6v battery. Fully tran-
sistorised and assembled on rigid
board size2x13in. 12/6.P. & P. | -.
BURGLAR ALARM — needs
only 8-bhm loudspeaker, switch
and midroswitch (or reed switch
and magnet) to complete,
Operation of sensing switch trig-
ger upward screaming syren to
give instant alarm. For home or
motor car protection. 30'-,
P. & P. }/-.

FIRE ALARM — module con-
tzins témperature sensor and
operates in conjunction with 8-
chm loudspeaker and 2 megohm
potentigmeter. Increase of room
temperature above pre-set level
immedidtely triggers screaming
syren alarm. 50-, P. &P, /-

LIMITED
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GOLOUR CONUNDRUM
BI-:TWEEN division bells, a group of

M.P.s have paid a rapid visit to
Paris recently to look at the native
colour television in action. This
demonstration was arranged specially
for their benefit by the French Broad-
casting Authorities who are naturally
most eager to promote the SECAM
system for European use.

Coming soon after the recent spot
of bother over an aircraft named
(hopefully) Concord (theirs’ spelt
with an €) any cross-channel wooing
is to be greatly applauded. Un-
fortunately colour television is hardly
likely to provide the basis for a
general reconciliation!

By all accounts the British half of
the Entente Cordiale seems com-
mitted to the American NTSC
system. France is even more certain
to adopt the SECAM system. Like-
wise, national pride will probably
ensure that West Germany remains
committed to PAL regardless of
other countries decisions.

This does not, of course, augur well
for the deliberations now under way
in Vienna. The way things are, the
only safe prediction to make is that
there will be two, if not three,
different colour systems eventually
in operation in Europe.

Claims and counter claims have
been made by the protagonists of
each of the three systems. Apart
from national prestige, powerful
commercial interests are involved,
and a formidable propaganda barrage
has been set up by the parties con-
cerned.

£250 for colour tele, and what do we
get? Black and White Minstrels!

e e

RCA have carried out demonstra-
tions of the NTSC system in Moscow.
Here they were greatly concerned to
refute the criticism that NTSC is
unsuitable for long distance trans-
mission over line or microwave links.
To this end they were assisted by the
BBC who provided the latest in
network correcting equipment. I see
that it was claimed that observers
were unable to distinguish between a
picture fed over 6,000 kilometres of
network prior to transmission and a
picture that was transmitted direct.

MORE CONTROLS

NE remaining criticism of NTSC

is that the viewer has two extra
controls to manipulate as opposed
to receivers for SECAM and PAL.

In replying to this criticism, RCA
takes a side swipe at SECAM, by
saying that colour controls are
equally necessary with this system—
but that they are very difficult to
provide!

Personally I think RCA goes a bit
too far in trying to make a virtue
out of these viewer colour controls.
They say that because of physiological
differences, it is seldom that any two
people see colours in exactly the
same way, and it is (they conclude)
therefore important that individuals
be allowed to adjust the hue and
colour saturation to suit personal
tastes.

Surely this is a fallacious argu-
ment? Who is going to be the
arbiter of colour balance in the
family circle?

Surely less variables are to be
welcomed so far as the viewer is
concerned. From personal observa-
tion I would estimate that the
greater number of viewers do not
know how to set the contrast and
brilliance for optimum picture on an
ordinary black and white set! How
then are they supposed to dis-
criminate in terms of colour hue?

Colour balance is the concern of
the producer or the technicians at
the originating end, unless I am
greatly mistaken.

Besides, do the TV Companies
really want to be held responsible
for introducing discord into the
domestic scene? Dad may favour a
peaches and cream complexion for

the leading lady, while mum may
insist that the handsome rugged hero
be deeply tanned. And, come to
think of it, why put further en=-
couragement the way of that irrita-
ting pest, the knob twiddler.

ACTION STATIONS!

AM under fire. A heavy salvo

received just a while ago was fired
not from Portsmouth or Devonport,
but from the peaceful countryside of
Surrey. A. B. Taylor (those initials
must be significant) strongly resents
my posing the question concerning
the vulnerability of aircraft carriers.
He champions these vessels as
extremely important mobile bases—
particularly vital now when we seem
to be losing some of our overseas
land bases.

Well, we are all entitled to our
opinions of course. Mine, I must
make clear are strictly lay so far as
matters maritime are concerned.

FAMOUS BOOK

HE one tenuous link I can claim

with the Navy is as a one-time
reader of the Admiralty Handbook
of Wireless Telegraphy. Indeed T
have a sentimental attachment to a
battered copy of this classical work
which has found permanent quarters
in my bookcase.

So well served are we nowadays
with textbooks covering all aspects
of electronic engineering that it is
hard sometimes to realise that 25
years ago “The Admiralty’” was the
only comprehensive textbook avail-
able. And its use was not limited to
the Senior Service, of course. In
those pre-radar days, when “elec-
tronics™ was represented by W/T or
R/T, “The Admiralty” provided the
basis for technical training courses in
that up-and-coming Service —the
R.A.F.

Perusing those yellowing pages
now one steps back into the period
of coexistence between spark and
valve; when “tonic train” was the
term for a modulated wave; and
when a jar meant one nine-hundredth
of a microfarad as well as a measure
of liquid refreshment. Northern
readers please note,
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Extract one Digitron

Sir—Congratulations to Mr. Locke
on his really novel digital clock
in the March issue. I had thought
of making such a device myself,
but had dismissed the idea as
being too expensive using purely
electronic division—I had not
thought of doing it mechanically:
this is obviously the best way for
producing a digital clock at low
cost.

However, 1 feel that Mr. Locke
has rather wasted about 35s.
using a digitron for the tens of
hours indication. After all, it is
only indicating a figure one when
it comes on at all, and surely an
ordinary neon lamp could be used,
An ideal lamp is the Hivac 23L
which is a miniature wire-ended
neon with longer electrodes than
usual, about gin long in fact;
this would make a very good
figure one when mounted vertically,
and at a cost of probably not more
than half a crown.

D. Sharp,

B.Sc. (Eng.) Grad.I.E.E.,
Southgate,
N.14

Further light on the
0C71

Sir—With reference to your article
describing a Print Recorder and
the use of a modified OC71, Mr.
K. W. Collins of Mullard Ltd. is,
of course, correct in suggesting
the OCP71 for this purpose.

He misses the point, however,
that the average young experi-
menter cannot afford the thirty
odd shillings to buy the OCP7I,
but can afford the odd shilling
or so for the OC71,

OC71s do work quite well as
photo transistors, particularly if
the opaque filling can be cleared
from the junction by means of a
centrifuge. The writer has success-
fully used a “spin dryer” for this
purpose. Under laboratory con-
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ditions, the OC71 has been centri-
fuged at 250g with no ill effects.
As with all germanium devices,
the characteristics of OCP71 alter
with temperature, and the dark
current increases by approximately
12 per cent per 1°C rise. Com-
pensation is necessary if the device
is used in equipment having a
higher ambient temperature than
40°C and may be achieved by
wiring a GD5 or similar diode
between the base and emitter of
the OCP71—the negative point
of the diode to the base of the
photo transistor. Should much
higher ambient temperatures have
to be tolerated, then a silicon
photo diode should be used—
these devices are often fitted with a
small focusing lens, but are un-
fortunately too expensive for the
average experimenter.
H. N. Kirk,
G3IDK,
Rotherham,
Yorks.

Home made furret tags

Sir—I note that a number of cir-
cuits used in Practical Electronics
mention the use of turret tags;
for economy, the following alter-
native method is used by myself,

I drill the insulating board and
countersink the hole on the reverse
side to accept 4in brass shoe rivets.
When these are cut off and tinned,
they are perfect turret tags. The
pin should be a tight fit in the hole
through the board. However, as
soon as a connection is made the
pin cannot possibly fall out.

This method also offers great
scope with insulating boards, from
Paxolin to laminated glass fibre
and even Perspex.

I have successfully used this
method in constructing circuits
and have found it extremely satis-

factory.
J. G. Little,
Pembrokeshire,
Wales.

Novice licences?

Sir—I read your “73 Page” with
great interest and congratulate
you on an electronics magazine
for all types of enthusiasts.

I am the |secretary and organiser
of a petition (which is to be sent
to the P.M|G. this year) on behalf
of the “British Novice Radio
Society’® which has, at present,
over 170 members. Apart from
the names and addresses of sup-
porters such as listeners and
licensed amateur stations, we also
have support from K. W. FElec-
trczlnics Ltd. and Mosley Electronics
Ltd.

I appeal to you for support and .
submit my name and address for
publication |in your magazine in
the hope that your readers will not
only find this aspect of amateur
radio interesting, but also contact
me to give their support.

M. R. Wadsworth,
G-10891,

48 Estoril Avenue,
Wigston Magna,
Leicester.

Two band radio tuner

Sir—I am interested in the article
written by A. Sydenham (Two
Band Radio Tuner) and I would
like to make it. However, I
should like |to align it with a
signal generator, but when I came
to read this part I found that there
were no frequencies for when the
gang is open or closed and that it
did not say anything about a
generator. i

P. Cook,

Coalville,

: Leicester.

Suitable frequencies for signal generator
alignment of the Two Band Radio Tuner
are 560kc/s and [,500kc(s, with the
gang capacitor | fully engaged and dis-
engaged respectively.
At the low frequency end of the band,
the core of T, together with L2, should
be adjusted for maximum output, whilst
at the high frequency end, the two
trimmers should be used. The operations
should be repeated several times for
optimum results.
On the long waveband, 200kc[s should.
occur at about |mid-scale and with LI
set for maximum gain normally. Con-
ditions on this band have to be something
of a compromise, at the band ends at
any rate, due to the particular circuitry
used.
It should be noted that the values of
Cl and Ci2, as shown in Fig. 2, should
be transposed.



INSULATION TESTERS (New)

500 volt, 500 megohms. Price £22, carriage paid.

1,000 voits, 1,000 megohms, £28, carriage paid.
e T
SX 631 SILICON RECTIFIER. 100v. PIV,

750mA in air or 2 Amp. on 2 ¥ 2 ali. heat sink, 3/6
:ach 6d P. & P. or4m m1ka brldge I2 I,- P.&P.

IDO WATT POWER RHEIOSTATS NEWI

500 hm ... 00 ohm ... A
1,000 ohm ISUmA 1,500 ohm......230mA
Diameter 3}

, shaft length {7, shaft diameter 15/64",
PRICE 27/6 cach, plus |/6 P. & P,

SPECIAL REVERSING 24 YVOLT D.C. @UAD-
RANT MOTOR 2 AMPERE.

Quadrant moves 90 degrees with limit switches.
1dell for opemng dunrs ezc Pnr_e 32 j6. P.&P.3/-.

230 \’OLT A C HELAY. Type L 2 clo, 2 amp.
contacts, 9/6, Type 2,2 % 15 amp. break, 2 » 2
amp. make, | X 2 amp. brcak 11/6. Both Types ex-
new l:ql.npmﬂm: P. & P | /6 ea:h

e —

"VEROBOARD

The perforated Copper Board for
odern Circuitry
Spot face cutter. .9/«
Special Veropins,
Pkts. 200........14/-

p &n r.m nihtems IF-

TYPE :MR SILICON SOLAR CELL
Four .5 volt units series connected in high impacs
polystyrene case, flying lead connections.  Specially
designed dcﬁusmg lens system to ensure maxnmum
light pickup. Output up to 2v. at 10 to 16mA in
bright sunlight. Wider spectral response, and thirty
times the efficiency of selenium ccl#s As used to
power ear{h satellites ! 37/6,and |/-P. & P.

—— — —— —
Bl II.I) AN STROBLE UNIT

“FFICIE
FOR ONLY 6

The ideal instrument for workshop, lab. or factory.
‘This wonderful device enables you to “freeze” motion
and examine moving parts as stationary. We supply a
simple circuit diagram and all electrical parts including
the NSP2 Strobe tube which will enable you to easily and
quickly construct a unit for infinite variety of speeds,
from 1 flash in several seconds to several thousands per
minute. New modified circuits bring price down to
37/6 Dlus 3-P.&P.

NSP2 CV2296 STROBOTRON FLASH-TUBE
gagcpb erranti, brand new. L.O. base. Price 15/-.

NEW I AMP FULL RANGE
VARIABLE VOLTAGE TRANSFORMER

Input 230v. A.C. Output continuously
variable from 0-260v. at ! amp. Open
type as illust, £3 3. 0dl. inc, Post,
1 Amp. Type fully shrouded £4 10, 0d.
Also available, 25, 4, 5, 8, 10, 12, 20,
37-5 and 50 amp. Write ror details.

\l l'll III(-lI h'l‘
A, 2. hm. H36B, 50 50 oh
145 ohm, H%D 500 4: 500 ohm. _ All 12
H')ﬁI'- l .00 -1, [OU()th X equlp,]ﬂ'h
—_— e mn

0« 1 amp. F.R, 2%
0- 5

0-10

“l\t‘sll ST "EL ECTRO-STATIC INER-
ATORS, Really well constructed
machine. Ideal for School and Labora-

tory to demonstrate the various effects
associated with static energy. Will work
well inany atmospheric condition, giving
a spark over 3 in. long in dry weather,
11 in. dia. twin plates. 2 Leyden jars.
Discharge electrodes.  Heavily plated
fittings, mounted on wooden base.
Qutstanding value at 7.6. Carriage
U.K. (B.R.S.) 10/~

— e e e e b e e

LIGIT SENSITIVE SWITCITL

Kit of parts, including ORP .12 Cadmium ‘iulnhl.:e
Photocell, Relay, Transistor and Circuit, etc., price 2
plus 2/6 P, & P. ORP .12 Including circuit, 10/ h,
P —

plus 1,- P. &P,
——

ULTRA VIOLET BULRS
Easy to use source of UV for dozens of practical and
experimental uses.
12 volt 36 watt AC/DC SBC 6/6, P. & P. I /
12 voit 60 watt AC/DC SBC 8/6, P. & P. 1)-
Transformer to suit the above: lnnllt 200-240 AL
Output 12 VoIt A.C. 36 watt, 1 P. & P. 2/6. Input
200-240 A.C. 12 volt A.C, 60 watt, 2276, P. & P. 3/6
Set of four colours FLUORESC " Paint. Omngc.
Yellow, Green and Red, in joz. tins. Ideal for use with the
above Ultra Violet Bulbs, 9/6. P. & P. 1/6.

SERVICE DING 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

SALE!

We have a large quantity

of part-exchange equipment
including:-

TAPE RECORDERS

AMPLIFIERS

MOTORS

PICK-UP HEADS

SPEAKERS, ETC.

to clear at

BARGAIN

prices. Only available to
personal callers. We
assure you a visit would
be worth-while!

J. J. ERANCES ('Sreew ) LTD

123 ALEXANDRA ROAD
HORNSEY, LONDON, N.8
Telephone: BOWes Park 1662
RN B L RS ER ST G

NORTHERN TUBE CHANGE

B & M TUBES (NORTHERN)
6A DENISON ROAD, LEEDS 3
Telephone : LEEDS 24576

SUPER SCREEN TV TUBES
with full 12 months’ guarantee

12714 70° £4. 5.0
15"—=17" 70° £4.15.0
21" 70° £6.15.0
17 1o° £6.10.0
197 110° £7. 0.0
21" 110° £8.10.0

Carriage and Insurance 10/- extra
Quantity and Trade Discounts are
available

— " PRACTICAL ELECTRONICS" —
CONSTRUCTIONAL DESIGNS

All specified Ist grade Components, complete
Metalwork, full range of Materials, engraved
Panel Flar.es Ancillary Equipment and Assem-
bled Units. Camprehensnve lists available for each
** P.E." Constructional Article.

Please send 6d. in stamps for each design

MALVYN ENGINEERING WORKS

Engineera to the Radio and Electronic Industries

T CURRIE STREET, HERTFORD, HERTS

e TELEPHONE : HERTFORD 2264 |

HAVE  YOU - EVER
SEEN  TJ. TROUBLES?

‘That is “Pin-Point T.V. Troubles in 10 minutes” we
mean! Thousands of Practical Television rteaders
already own and use “T.V. Troubles” every day. De-
signed for use by amateur or expert, this amazmgw
practical manual shows you how to find the trouble in
any T.V. circuit FAST!

A simple cross-index tells you where you'll
find cause of trouble, handy check charts

then help you accurately locate the EXACT
trouble spot! You will eliminate hours of
aggravatio ut out \\u:u- time because this

b, ste elp you get right
down to the heart of the trouble in minutes,

Over 700 -trouble spots are covered in the 340 cross-
index pages. Included are 50 time saving check charts
as well as 290 diagrams and phu[os together with explana-
tions of circuits and designs,

YOU CAN USE THIS BOOK RIG
JOB—NO NEED TO MEMORISE!

T ON THE

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-charts,
and in minutes you have the trouble spot located and
ready for repair.

NO ( OMPLICATED THEORY OR MATHE-
MATICS. - Just practical circuit description, service
methods and trouble shooting techniques to help you
make faster T.V. repairs.

EVEN AN EXPERT CAN SAVE TIME
BY USING “T.¥Y. TROUBLES"

Ilere is a way to reduce “thinking time.”

All the logical reasons for each problem are
stated in black and white—you use your skill
1o take it from there!

Don't miss out any longer. Time wasted now locating
T.V. faults could be saved by quick reference to this
lightning fast T.V. problem answer book. Send for
your trial copy now, then when you decide to keep it
(as we are sure you will), pay only 5/- per week until
completed.

The price? Only 39/6 plus postage.

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 included if you
send cash with order.

FREE TRIAL OFFER!

TERMS ONLY j/- PER WELK
o e — — — —— — —

To SIM-TECH TECHNICAL BOOKS
Dept. ETY6
West End, Southampton, Hants.
[] Please send “T.V. Troubles” for a full seven days’
free trial. _[f not delighted 1 may return the manual,

post paid out further obligation on my part.
wise 1 will pay cash of 5/- weekly until paid.

Tick here if enclosing full price of 41/~ (which includes
1/6 postage). You get [ree Oscilloscope Book. Same
-ddv money back guarantee. Overseas  customers
ptease: send full amount (including Ireland).

Name .....

T e R e T S A Ut L Dy 2

Cit¥ociieinniiviive  OOUIRY: posveinpmss canssonsasprinmss
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Practical Electronics Classified Advertisements

issue.,

The pre-paid rate for classified advertisements is 1
order 12/-), box number 1/6 extra. Semi-displayed setting £3.5.0 per
single column inch. All cheques, postal orders, etc
to PRACTICAL ELECTRONICS and crossed

Treasury notes should always be sent registered
together with remittance, should be sent to the A.
PRACTICAL ELECTRONICS, George Newnes
Southampton Street, London, WC2, for insertion in the next available

/- per word (minimum

.» to be made payable
“Lloyds Bank| Ltd.”
post. Advertisements,
rtissment Manager,
Ltd.,, Tower House,

dve

FOR SALE

A 10W AMPLIFIER KIT. Asscmbled but not
working. Ideal for a_keen amateur. Offers?
BOX No. 1. >

A.C. STANDARD. Mains Motors Fractional
H.P. 3lin diax4in long with din spindle,
Many uses. Brand new, 25/- each. P, & P. 2/6d,
Small Battery Motors 1}in dia = 2in long—
4} to 9 volts. Heavy construction; only 7/6d.
each. P. & P, 1/- WALTONS WIRELESS
STORES, 15 Church Street, Wolverhampton.

DID YOU KNOW that Suffolk Tubes, still the
largest independent tube rebuilders, give s
free delivery serviee by van or passe
train to all parts of the U.K. Kach tul
guaranteed 12 months and all types are al
available off the shelf at keenest priees,
1-3 Upper Richmond Road, Putnes
8.W.15.

Telephone Vandyke 4304/5267,

NEW £18 DYNAMOTORS. Input 12/18 volts.
Output 240 V, 120/200 watts, AC/DC, burguin
£4, J. O'BRIEN, 1, Hightown, Watcrfoot,
Rossendale, Lancashire,

FOR SALE
(continued)

CONDENSER BARGAIN! Miniature paper
condensers,-4in x Lin, Ideal for transistor sets,
0001, ,001, .002, 005, .02, .04xF; also small,
500ppF and 2.2uuF condensers. A1 7/6d., per 100,
£3 per 1,000. G, F. MILWARD, 17 Peel Close,
Drayton Bassett, Staffs,

CONSTRUCTORS. 11i-Ii Enthusiasts, Service
Engineers cannot afford fo be without our
bargain lists. Guaranteed to save you pounds.
P.D. €O, LTD., 1 Richmond Place, Portsmouth.

MINIATURE DRY REED SWITCHES, 3/6d.
each. Operating mainers, 1/6d. Als
mounting switches, write for 1
ROBIN CONTROLS, 3¢ Vil
Surbiton, Surrey.

RECEIVERS AND COMPONENTS

A1 POST FREE BARGAINS, Guaranteed
reclaimed valves. Send for full list to
Dept, MOJE, A1 RADIO COMPONEXNTS,
14 The Borough, Canterbury, Kent,

TRANSISTORS UNMARKED UNTESTED.
40 for 10/, P, & P. 1/-. 4 packets post free.
Relays, thousands of types, special catalogue
free. General Catalogue of Mechanical &
Electrical Gear, Tools, etc., 5,000 items, free,
K. R. WHISTON (Dept. PET), New Mills,
Stockport.

VENNER TIME SWITCHES. Reconditioned,
14 day clock, once on once off every 24 lirs.
jewelled movement, fully guaranteed, 1 amp
25/-, 5 amp 32/6d., 15 amp 39/6d. Post cte,
2/6d. Cast Aluminium Cases 7/6d. A. R,
BATCHELOR, P.E. Dept. 4 Park Road,
Bromley, Kent.

ELECTRIC
SOLDERING IRON

FANTASTIC
BARGAIN OFFER
Lightweight Pistol ONLY

Grip handle. 40
wartt, 240 - 250v,
A.C. Solid copper

it, detachable 3
handle forms cover P-&P.1/-
for iron when not in use, With
4ift. Safety 3J-core flex. Indis-
pensable for every home handy~
man. A n to model maokers and
@ necessity for evsry electronics
enthusiast. * Offered to you at this
new omazing price,

C. H. SERVICE (Dept. P.E.I)
Lusted Hall Lane, Tatsfield, Kent.

0C44, 45, 71, 81D, 81 §/-. AFI17 7/6. Sub-
min, condensers, 15V, 8, 16, 25, 50, 100 mfd.
2/3. By 100 rects 7/6. B. Ii. CURREN, 77
Lydiate Lane, Eccleston, Chorley, Luncs.

R.&R.RADIO & TV SERVICE

Dept. P.E.
44 Market Street, BACUP.

SALVAGE VALVES
6F13 4/6 10P14 5/~ PL82 3/6
6L18 4/6G 20P5 6/6 USOL 7

Tel. 465

2004 6/6
S0P16 5/—

EF801/6 30P4 10F1 1 PCO84 4/~
ECCs2 6F15 20F2 5/6 PCLB35/-

ECLSO  BB9L 1/~ B0FLL 5/~ PYSL 8/6

EF85 5/~ PY32 6/-. U301 6/-
EX37 6/~ GL’JGT__ 10P13 5/6
5/
20P3 6/~ OFL 1/6 20D1 1/6
30PL1 6/-
PL36
PCL
Post Gd. per valve, 3 or more post free.
Speakers ex T.V. 5 inch round 3/6, 6 by 4 inch
3/6, 8 inch round 6/-, post 2/-,
Printed circuit panels, 71" x 3” clean condition
containing 3 9BA v/h, Diode, resistors and con-
densers 3/—, post paid.
10” speakers, cast alloy chassis, ex equipment,
3 ohm 12/6 including post.
Resistors, New: & watt 34d., 1 watt 5d., 2 wait
9d., all 10%,. Silver mica, paper and electro-
Iytics in stock. New Mullard transistors and
condensers also in stock, S.A.E. with all
enquiries. All goods subject to satisfaction
or money refunded.

WWCS1L 3/~ 30P12 6/-
EY86 4/- PY82 4/-

RECEIVERS AND COMPONENTS

(continued)

2 YEARS WRITTEN GUARANTEE

Brand New Unused and Boxed.
Complete range of
RADIO and TELEVISION VALVES.

S.AE. Lists:
AMATEUR ELECTRONICS
3 240 LICHFIELD ROAD
ASTON, BIRMINGHAM 6 Dept. PE

WE HAVE LARGE STOCKS of surplus com-
ponents to dispose of, so we have decided Lo
offer you a mixed parcel of 200 items for 45/-
post paid. You won’t be disappointed.
GEORGE HANNINGTON, 88, Latimer Road,
London, W.11.

TRANSISTORS
. AND
COMPONENTS

OC71—-2'6d. each. OC44, OC45, OC72,
OCBI, OC8ID—2/9d. each. OC42—2/6d.
each, OC26, ORPI2, GET57—7,6d. each.
AFI116, AFI17, OCI170,0CI171—3,6d, each.
0OC82, GET8, BY 100—5.0d. each.

Latest Mullard types ACI126—8/0d, each.
ACY18—7,6d. each, ASY28—8/6d, each,
Silicon Rectifiers 200 vole P.LV, at 6 amps
—4/6d. each.

Branded Mazda ECCBS valves—4 '6d, each,
10 watt Transiftor driver and output
transformers—22/6d, each.

Acos Record Player cartridge, suits Collaro,
Garrard, B.S.R., etc.—12 6d. each.

Table model transistor Radios—£7.10.0d.
each, s.a.e. for leaflet,

Latest Mini 2 Motor Transistor Tape
Recorder £6.15.0d. post paid,

Transwave spares in stock.

J. ROBINSON

(Radio & T.V.)
4 Highcliffe Road, Blackley
Manchester 9
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CONTINUED

RECEIVERS AND COMPONENTS

(continued)

POWER TRANSISTOR BARGAINS. 25012
dT7warts 1mefs 20!- each, 25012A 60watis
Sme/s 25/- A URM-\L PRICE £14 each.
0(‘4”4{‘4 7 r17
also diodes and wlhn on Rees,
D& W LTD, 220 West Road, Wes
Essex.

PRINTED CIRCUITS. One off, certainly.
Practical Electronies, Practical W 1relo,~.-a Wire-
less World, Radio C Jonstruetor designs. A.E.
for detalls. J.E.S. RBLECTRONICS, 82
Pencraig, Llangefni, ncrle:,c:\

LIMITED STOCK OF
BRAND NEW
‘Gold Spot' 8 Transistor, 2 Wave Band
Radio. Complete with battery, earpiece,
carrycase, telescopic aerial and horizontal
station tuning indicator. Our Price £6:2:6
post free, c.w.o. to:
REDWATT ELECTRICAL
41, Denmark St.,, Wakefield, Yorks.

PRINTED CIRCUIT PANELS make construc-
tion of 10watt Push Pull Stereo or mono
amplifiers dead easy! The Symphony Panel
provides all circuitry from inpur (50m/v) to
output transformer secondary. Measure only
41 x Price 40/~ each or with valves (2x
EQC , 2x EL34's) 80/-. N.R.S. (Dept. PL)
1ti Kings College Road, London, N.W.
PRI 3314,

RECEIVERS AND COMPONENTS
(continued)

TESTED TRANSISTORS

I/- each, Red or White Spots.

2/- each, XAI0I, XA102, XBI03,
OA90, XAlll, XAll2, OCA430,
V10/Is.

3/- each, OC44, OC45, 0OC70,
OC71, OC8l, OC8ID, XAlS5I,
XB104, XC101, XCIOIA, OCl69,
0OC200.

4/- each, AFl114, AFIIS5, AFll6,
AF117, OCI170, OCI71, XAIl03,
XAlle, XB102, XBI05, XCI2I,
XUsl 1.

5/- each, OC139, OCI40, OC204,
ORP80, XA701, XA703, GET7,
GET8, GET9, XCl4l, BYI00,
OA211.

10/- each, OCI|9, OC22, OC25,
OC26, OC28, OC35, 25013.

ZENER DIODES 4.7 v. to 30 v.
1 watt, 3/6, 1.5 watt, 5/-, 7 watt,
6/- each.

TELEVISION TUBE SHOP

Unused, Guaranteed Tuhes
OVER 2,000 IN STOCK

At prices from 509, to 759, of
normal Llsr. Pnce

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

TEEVISION TUBE SHOP

48 BATTERSEA BRIDGE ROAD

LONDON, S.W.lI. BAT 6859
OPEN ALL WEEK AND SATS. UNTIL 4 p.m,

Plus many more, send éd. in stamps
for Full List and Equivalent Chart:

W. CURSONS
78 BROAD STREET
CANTERBURY, KENT

RECEIVERS AND COMPONENTS

(continued)

TRANSISTORS AT GIVE-AWAY PRICE!
NKT 124/5 switching transistors. \]m capable
of being used in all stages of
6 for 10/-. OC71 equivalent 1/ -m(h i)
or £3 per 100, Miniature earphones with plug
and lead 5/-. Transistor electrolytics 1/6d. each.
Brand-new 4in speakers 1 Goods under
10/- add 6d. postage please. G. F. MILWARID,
17 Peel Close, Drayton Bassett, Sraffs,

RESISTORS! You can't resist these! 1,000
assorred  wartage and  value. Cannot be
repeated ar £2/10/- per 1,000, . MIL-
WARD, 17 Peel Close, Drayton Bass

TRANSISTORS, SILICON, PNP. Minimum beta
10 @ Je nn-\ !;Gd; Germanium NPXN,
Minimum beta :)u e Te n ;\. 5/=; I\]’
power studs, Minimum beta 50 @ T, 2A,
12/6d. LONGLAND'S, 6 Mansfield l‘I e,
Ascol, Berks.

Guaranteed New and Tested Transistors
Money returned if not satisfied

XA 102, XA 103, XA 104, XA |11, XA 112 H’d.

each, XB 113, 169 2/4d, each. OC 42,

OC 43, 0C 44, OC 45, OC?t 3/-d.each. XC10I,

XC 121 4/6d, each. GET 8 5/6d.each. XA70I,

XC 14] 6/3d. each. OC 26 B/~d. each, XA 02,

11/-d. each, XA 703 13/6d. each.

Red, White or Green Spots 9d. each.

General purpose diode 6d. each.

Rectifier G) 3M 3/-d, each. BYZ I3 6/-d. each.

Send S.A.E. for full Price lists of transistor com=

ponents, valves, etc,

Cleveleys Electrical Engineering Company

Dept. P.E., Bank Chambers, Poulton le Fylde, lancs.

TRANSISTORISED SIGNAL INJECTOR. Com-
plete kit of components and circuit of injector
for testing amplifier or radio 10/- only. Tost
ree. G, ¥, MILWARD, 17 Peel Close, Drayton
sett, Staffs,

NOW
READY! . ...a}

instrument case
assembly using our ' Die Strip™. The strip
has been specially made for us at Birmingham
on qty. production, for low price to the public.
It is made of high strength arluy and will enable
anyone to assemble an instrument case or
cabinet in minutes. Full details of these.pro-
ducts will be sent free. Please send large
envelope self addressed.

88 set transmitter receiver. Chassis less valves,

* 20/- each. Post paid.

Copper Laminate Board, single or double sided,
SF- pgr square foot panels, either type 3ft. by
4ft, 33/-

ngh Stab Resistors, 59, 6d.; 29, 9d.; 19} 1/=.
Every six packed in 7- cumpartmem linen finish
component box.

Speakers, 3 ohm P.M. 5in., 5/, 6in. 6/,
7 < 4in,, 7/-, 8in., 8/-, 10in., 12/6.

M:ma:ure sealed type (Patt.
RELAYS ). 50 chms coil. Single
Polc 1 way. Size 0-9% % 167
2° (high). New and boxed

, ea. Post |/6d.

Transmitter Output Power Meters
Type |7. Reads up to 40 watts, TEST

75 ohms input. ldeal for VHF etc.
Only 35/=. Carriage 5/- GEAR

Send S.AE. for IuIIIrslsoNHF UHF & Test Gear, Relays, etc.
WORTHING RADIO
7 Coronation Buildings, Brougham Road, Worthing, Sx.

SYMPHONY STEROPHONER, patent device
inventedd by Swiss  orchestral conductor
Hermann Scherchen, Converts any mono
radio, gram or tape recorder to stereo for
only 42/- (plus cost of 2nd speaker). Hlustrated
brochure from N.R.S, (ant L), 1I) l\mﬂs
College Road, London, N,W.! PRI ¢

Please send S.A.E. for full Lists of other goods
on offer.

U.K. ONLY

E. R. NICHOLLS

Mail Order and Retail Shop
46 LOWFIELD ROAD
off SHAW HEATH, STOCKPORT
CHESHIRE

CONTINUED OVERLEAF
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TRANSUNITS LIMITED

All items listed are new, of current manufac-
tare, and available by reiurn of post.

Makers' Nawe & Ref. No. Price

CAPACITORS

50 mfd 50V Dubilier BR 4070 .......... 9d.

500 mfd 50V Dubilier C.T. Sleeved . .. 2/8

1,000 mfd 50V Dubilier C.T. Sleeved . 3’6

100/200 mfd 275V ])Il'llilur C.T. N](‘uved 7/4
........ 6d.

1 mifd 25V Hunts 8
400,000 pl 125V 1
35,900 pF 125V 1°
2/9

210,000 p¥F 125V 17, S.T.C. 455LWR 1020V
X 5'6
423,000 pF 125V 19, S.T.C. 455LWR 102KM

7/6
GQ*NDENSER CLIPS. 1" and 13" TCC Type
12

LWR 102EJ 7/6
I LWR 103G K

FR]EE SOCKETS. 3 Vin 1.
CHASSIS PLUGS.
FREE SOCKETS. ai
INSULATED STAND OFFS.
R L e R A T 5d.
MIDGET P.C. PRESET POTS.
Types LY 5K and 10K
Types LPH 5K and 10K .
NEON INDICATORS. 110V 1t
Type SL78
POTENTIOMETERS. 1* sloited spi
MWL RE, B 5 vy s iteih st sinls

& T

10K
POTENTIOMETER KNOBS. Liulgin K107 6d.
PLESSEY SW]TOHES. 4 Pole 6 way Type
GA2 Sjze 3 PRSIl ]

17

1/7

1/7

17

1/9

2 1/9
3 1/9
4 it 19
120K 6watt ... ..., 2/6
120 ohm 3 wati 1/6
450 ohm 10 watt 1/8
S3-3K 14 wabi ... .. 18
4 T4 watt ..... 18
12-0K 14 watt 18
VOLTAGE ADJUSTMENT BOARDS. Mc-
BICMUrdo SFA00/A. it b 9'4
10

6/0

3/9

1/6

5/2

4/6

3/0

7/0

4/6

4/6

06

2/10

30

3/3

10

/10

ﬂ‘n:u 3/4
e R T B L £1/1/0
IN2048-1 146
OAZ200 . 6/0
QAZ206 ., 4/2
; o=t /0

. 6/6

. 5/8

. 5/6

. 5/0

. 5/6

i B

12/3

12/6

ilaka 5 12/6

et s BT e e O R PR R S e . 4/0

Orders less .'Jmn £1, P, & P.1/- up lo £5,
Sy 2 ubmr‘}.n, P, & . free.
TRANSUNITS LIMITED
79 HIGH STREET
©  WALTON-ON-THAMES, SURREY
Telephone—Waltom-on-Thames 21361

RECEIVERS AND COMPONENTS
(continued)

MISCELLANEOUS
d (:onﬂnued)

EX TV SPEAKERS. All tested, Sohm.
6in  4in and 7in x 4in: §/-; 8in round 6/-; 10in
round 10/-. P. & P, 2/-. Trade enquiries
welcome IWANCE TRADING COMP ANY,
101A High Street, Bedford.

“P.E.” V.H.F. BROADCAST RECEIVER.
Integrated Transistor Amplifier. Two Band
Radio Tuner, Inexpensive Oscilloseope. S.ALE.
for itemised price lists, ATAX ELECTRC \
154 Rumbold Road, i ulham, London,

SCINTILLATION COUNTER 1083(B)
Taing CV2316 Photo tube plus 10 other valves, magnetic
ecounter with hnx each unit in case but made for 19in.
rack monnting

POWEE UNIT 1093(B)
) input, output atabilised (1) 0-2
both adjustable, meter for
de by Ferranti.

v
These two unit
complete, but as w
Equipmie] ntna enquiries ean be answere
BRS 10/- either unit £7/0/0, BRS ‘,n
109(A) & (B) RAR.

AERIAL MATCHING TUNING UNITS
LATEST AMERICAN REL%ASE BULK PURCHASE OF

-sca]jng Umtl

ing nmu made for llw American 19

tl
This unit will mateh an
almost any short wave receiver or transmitter,
ally good for mobile top band nse. This American version
being well noted as far superjor to any other. GUARAN-
TEED i!lt\\i’ NEW only 20/-, post 7/6. Instrnctions
supplied
U.H.F. RADIO RECEIVER R10. FX4840 Mc/a.-4475
Mefs. (6.2-6.7) Cmjs.). These recently made sets are
Mlpp]lul two units,
e, This {s manual or anto-luned by an
tor \mng a total of 18 valves, ose. mixer CVO0
aerial input via ordinary Pye coaxial plug

(supplied).
(2) Power unit and mﬂnut shg@. contair

200 v.h.t,

and—>50 v, Biag Hup'p!i

hing meial case,
g5 order com
power unit teo

A0in.  Supplied in firs
and connecting cable frof

volt input, Offered at a fraction of cost,
carr. 10/-.

_0 Der unit,

REJECTOR UNITS 1-2-10 mefs
in 4 switched ranges, Tdeal for
== harmonie suppression of TX, or ag
¥ o station rejector for RXs, just
plug aerial into one socket and
g connect to other socket, large
j tuning knob and dial, in small grey
case. BRAND NEW ONLY 35/-,
a8 post §5/-,
Iﬂ' We have been informed by many
] well satisied customers that these
{Z=* units have been used for Grid- -Dip
120 Os-c Bignal Generators, Receivers,
-F. Preselector, etc., with very
lmle modifieation. Few Only Left,

J. T. SUPPLY CO,

38 MEADOW LANE, LEEDS |1, YORKS.

MISCELLANEOUS

CONVERT ANY TV SET into an Oscilloscape,
Diagrams and Instructions, 12/6. RE DMOXND,
42 Dean Close, Portslade, Sussex.

HAMMER FINISH PAINT. The modern
finish for electronics. Can be brushed or
sprayed. Blue| or silver, 2joz tins 3/8,
1 pint 7/6, 1 ping 15/-. Post 6d, on any order.
Trade supplied. FINNIGAN SPECTALITY
PAINTS, (PE),| Mickley Square, Stocksfield,
\urthumhrrhnd_

ROTARY WAFER SWITCHES made to order.
M3 ELECTRIC, 98 Hatton Garden, London,

5.C.1.

TELEVISION SETS NOT WORKING. Ior
callers only. 17ih £1/10/-, 21in £3/10/-, 14in
mains portables £2/10/-. Phone: Bournemouth
26349, i

TAPE RECORDERS, TAPES, ETC.

LAFAYETTE '“INTERNATIONAL" TAPE.
¥ 7in 2,300ft, Polyester, 22/6d. P. &
-, Wide rangp, 8.4.1, list, LEDA TAPES,
27 Baker Street, fV.1.

METAL WORK

CABINETS e CASES
CHASSIS
Anything in metal. * One-offs" a pleasure

Send yobr drawing for quote
Stove enamelled in any professional finish

MOSS, WATSON r:
40 Mount Plelsant Street, Oldham
Lancs. MAIN 9400

EDUCATIONAL

HOME STUDY CDURSES in PTractical Elec-
tronics, Free Drochure without obligation
from: Bll]TISE{ NATIONAL RADIO
SCHOOL, Reading, Berks.

STUDY RADIO, TELEVISION AND ELEC-
TRONICS with the world’s largest home
study organisatio, ILE.R.E., City & Guilds,
R.TEDB., ete. Also Practieal Courses with
equipment. All books supplied. Write for
FRER ]’rn~]\e{:tlls stating subject to I.C.8.
(Dept. 577), Interfext House, Parkgate Road,
Tondon, 8,W.11.

on your OWN TRANSISTOR RADIO with a

Dewtron Wave Trap

TPat. App, for
Y% _ Boosts distant and “Pirale™ siations.
* Reduces *fading.”* ¢ Use in car with your
yortatle and you need no nerial!
% Absolutely no connections 10 anything @ jnst
place special lewd near radio! < Works with any
transistor portable, with or without aerial socket.
Uses standard-type transistor battery ( P P3) which lasts
or wmonths, Completely self-contained in attractive
redgrey plastic case with gold trim. Price 39/8 com-
plete with battery. P, & I, 2/- extra,

Money-back guarantes
Obiainable (W0, from:—
D.E.W. Ltd., Ringwood Road, Ferndown, Dorset
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THE INCORPORATED PRACTITIONERS in
Radio & Electronibs (I,P.R.E.) Ltd., Member-
ship Conditions bdoklet 1/-. Sample copy of
LP.R.E. Official Journal post  free,
S(‘('I‘Ltdr\‘ Pept F| 32 Kidnore TRoad, Caver-
sham, Re.ulmg, Belrks.

Full-time courses in RADAR and RADIO-
TELEGRAPHY for prospective marine Radio
Dfficers. Govi. approved exam. centre,

Also courses in basic ELECTRONICS, RADIO,
TELEVISION and PRACTICAL SERVICING.
Apply:—Director, British School of Telegraphy,
20 Penywern Road, Earls Court, London, S.W.5

A.M.LE.R.E., B.Sc.(ENG.), A.M.I.Mech.E.,
City & Gnilds, G.(L.E., ete.,, on “NO PASS—
NO FEE' terms. | Wide range of guaranteed
Home Study Courses in Electronics, Com-
puters, Radio, T.N., ete., 156-page Ginide—
FREE. Please state sub ect  of  interest.
BRITISH INSTITUTE UF ENGINEERING
TECHNOLOGY, 151 College Honse, Wright's
Lane, London, W £



OSITUATIONS VACANT

SERVICE SHEETS

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. establishments
including London).

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,
al 25 £929 (highest pay on entry) rising
by four increments to £1,067.

Prospects of promotion to 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)
H Government Communications Headquarters
. - Oakley

Priors Road

CHELTENHAM, Glos.

SERVICE SHEETS
4/- each, plus postage.

We have the largest supply 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
require, please complete the at-
tached coupon:
From:

Name:

To: SP DISTRIBUTORS
44 Old Bond St., London, W.1
Please supply Service Sheets for the
following :

New 1965 List now available.
| also require list of Service Sheets
at 1/6.
(please delete items not applrcab!e)
! enclose remittance of .............ovvernns

MAIL ORDERS ONLY = mape

ment schemes are excellent!

quoting reference PE/FE/3 to:

COMPUTER
ENGINEERING

The career of the future!

I.'T.C are looking for experienced clectronic engineers, between
21 and 32, to work as Field Engineers on new British 1.C.T.
computers throughout the UK. With good salaries and real
scope for advancement, these positions represent an excellent
opportunity to follow a career with the most advanced electronic
computers produced in Britain!

To apply, you need either H.N.C, (electrical), H.N.C (clcctromcs)
or similar qualifications backed by industrial experience: OR
extensive practical experience in pulse techniques (radar main-
tenance in the Services is a particularly good background).

Please send full details of education, qualifications and experience,

PERSONNEL GROUP, ENGINEERING SERVICES DIVISION
LC.T, LIMITED, 8591 UPPER RICHMOND ROAD, LONDON, S.W.15

Holidays, sick pay and retire-

5

GENUINE SERVICE SHEETS, Raiio 'rv"'i'
Recorders. AR, “il]l r'ur;mrms RET
WATT ELECTRICAL, Denmark strmt
Wakefield, Yorks,

STATE MODEL NO. Radio 2/-.
S.4.E. DARWIN, 10 George
Helens, T.ancs.

SERVICE SHEETS inr al! makes of Radio and
TV 1925-1065. from 1/- with free
fault-finding :mulc B inquiries. Cata-
logue of 6,000 models, 1/6, Valves, modern and
obsolete. Radio/TV . Books. S.A.E. lists,
HAMILTON RADIO, Western Road,  3t.
Leonards, Sussex.

TRADE SERVICE SHEETS. Radio, TV, ete.
Mixed dozen @ 4/-, 100—22/8d. p.p. TELRAY,
Maudland Bank, Preston.

TV .2/86.
Street, St.

CONTIL CASES

have all these advantages:
Y lowest prices yet + 21 gauge steel with
18 gauge front panel <9 electric blue
hammer finish with white panel v front
panels supplied with a special easy to mark
out strippable coating % 8 loose feet
supplied free.

P lll(,l S: Examples

liscount for cash with order,
TURN OF POSTDELIVERY SERVICE

Postage 3/3 each.
WEST HYDE NEONS

These high intensity neons give 25,000 hours average life.
PRICES: Minimum quantity 10 at 2/6 each, 100 at 2/2

each, 1,000 at 1/10 each, 10,000 at 1/9 each. Terms cash
with order. No discounts.

WEST HYDE DEVELOPMENTS LTD.

30 HIGH STREET, NORTHWOOD, MIDDX.
Northwood 24941

PRINTED e e
CIRCUIT il o wans
BOARDS maen s
et o

DUKE & CO. (LONDON) LTD.
621/3 Romlord Rd., Manor Park, E.12  ILFord 6001-2-3

T.V. TUBES
17in, — 35/- I4in. — 15/-

Most makes and types available, Ser Tested.
Guaranteed good picture. Ex Rental Service
Depts. Stock. Carriage 5/- extra

SEND FOR LATEST FREE LIST
NEONS 15 box 2/- (5.B.C.D.P. ﬂmngs) Mains
tester and visual reminders. P, & P. |/-

BATTERY ELIMINATORS
The ideal way of running your TRANSISTOR
RADIO, RECORD PLAYER, TAPE RECORDER,
AMPLIFIER etc. Types available: 9v; 6v: ﬂv
«:smgle output) 39/6 each. P.& P, 2/9
9v 4+ 9v; bv + 6v: or 4lv - - 4iv l.two separate
oumuts} 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 1007, safety,

R.C.5. PRODUCTS (RADIO) LTD.

(Dept,P.E.), Il Oliver Road, Londen, E.IT
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ﬂunast'af' BATTERY
CHARGER

* By using this wonderful Charger & AC Eliminator
you can use your Transistor Radio or Intercom on
domestic AC mains, **and charge Dry Batteries
(006P) 9v. PP3 used in Transistor Radios and
Intercom. Unbeatable value. Save your £££°s on
batteries. P.P. 2/6. Complete with Plug, Lead and
Snap Cord.

nﬁ?ﬁ‘%?ﬁffﬂs MIXER

This 4-Chaonel Mixer permits to mix 4 siguals:
Tape. Mic., Tuner and Records into a single output,
Delightful 1o amateur -md professional recorders
alike. Post free.

Uswolly -EGNS
=B Our Prce ONLY

Lll676 |

This two-way Intercom is fully
Master & Sub., two units in iv cabinets
with stands. Both units operate on a single battery
which lasta months. Also useful as Baby Alarm.
Indispensable necessity in Home, Office, Shop
and Warehouae, Call or talk. On/off Switeh and
Volume Control. Complete with 60ft. connecting
wire and battery. Ready to operate. P.P. 2/6.

ALL OUR PRODUCTS ARE FULLY GUARANTEED

WEST LONDON DIRECT SUPPLIES (peot. #e1)
6 CHIGNELL PLAGE, WEST EALING, LONDOK, W.13

transistorised.
1

BBC2 (625 LINE) TV AERIAI.S

MAST MOUNTING ARRAYS, 9 element
45/-; wide spaced high gain, || element 55/=3
14 element 61/6. WALL MOUNTING
WITH CRANKED ARM, 9 clement 60/-;
wide spaced high gain, 11 element 67/6; 14
element 75/-, CHIMNEY ARRAYS COM-
PLETE, 9 element 72/-; wide spaced high
gain, lIeIcm:ntSW-- |4 element 87/6. LOFT
ARRA 7 element 32/6; wide spaced high
gain, ll eiemem, WITH TILTING
62/6; |14 element 70/-. ALL HIG

UNITS HAVE SPECIAL MULTI-ROD
REFLECTOR. LOW LOSS CO-AXIAL
CABLE 16 yd,

BBC + ITV + F.M. AERIALS

B.B.C. (BAND 1). -Tele-
| scopic left 21/-. External
| | S/D 30/-.

LT.V. (BAND 3). 3 Ele-
ment loft array 125/, 5
element 35/-. Wall mount-
ing, 3 element 35/-. 5
element 45/=,

COMEBINED B.B.C./LT.V.
Lofe 143, 41/3; 145, 48/9.

Wall mounting |+3, 56/3;
| +5, 63/9. Chimney |43,
63/9: | +5,71/3,
F.M. (BAND 12). Loit S/D, I2/6. “H",
30/-. 3 element, 52/6. External units
available, Co-ax. cable B8d. yd. Co-ax.
plugs, 3. Outlet boxes, 4‘-‘6 anlexer
Crossover Boxes 12/6. .0, C.0.
P.P. 3/-. Send 6d. stamps for n\lustrazed
lists. >
K.V.A. ELECTRONICS (Dept. 2)
3b, Godstone Road, Kenley, Surrey.
CRO 2527

ELECTRO-FACILITIES OFFER

DSCILLOSOOFE No. 11

115/230v. 50¢/s AC mains operation,

3" Screen with calibrated graticule.

Time base 40-20-5-1 millisecond.

High Gain Y Amplifier, coarse and fine gain controls.
Null measuring and other facilities.

Complete with 5 yds. screened mains cable and plugs,
test leads ond front cover, Chassis can be removed from
cabinet for direct rack mou.—-rmg
Brand new, unused and sealed in manufac-

turers’ crates.
Fantastic Service, monitor and general labora-
tory instrument.
For immediate use

For only £12 .12 . 6 plusi2/6 part carriage

C.W.0.70 ELEGTRO-FAGCILITIES
26 Frier Friern Watch Ave,, London N 12

I{E Y BOOK paperbacks
SIMPLE RADIO CIRCUITS

by A. T. Collins

A Complete ‘Build Your Own Radio’ Guide. Simple Mains Short
Waver Receiver, Medium Wave Transistor Receiver, Dual Wave
Receiver, Two-valve Short Wave,
Amateur Bands Hybrid, Transistor Superhet Tuner, ete.

One-valver, Broadcast Bands

HI-FI AND AUDIO

by A. T. Collins

Modern Designs for the Amateur Constructor. High Sensitivity
Amplifier, Two-valve Pre-amp and Equaliser,
Amplifier, Output Transformers and Loudspeakers, Crossover Net-
works for Loudspeakers, Seven-watt Quality Amplifier, etc. 96 pages.

FROM ALL BOOKSELLERS

Only 3s. 6d. each

including all branches of W. H. Smith, Wyman, Menzies and Boots, or in case of
difficulty 4s. each by post from George Newnes Ltd., Tower House, Southampton

Street, London, W.C.2.

DIGITAL COMPUTER
A simple digital Adder/Subtracter using switches
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 model, 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 =lectrical analogue. Football Pool

and Analogue circuits, wiring diagrams, instruc-

tions, 3/6d. post free the two,

Multimeters Illustrated leaflet on request.
EPI0K, 10,000 o. p.v., 67/6, post 1/6; EP30K,
30,000 o, p.v., 101/-, post 2’3 EPSOK, 50, 000
o0.p.v., 141/, posl 2/6.

PLANET INSTRUMENT CO.
25 (E), DOMINION AVE., LEEDS 7

10 WATT MONO AMPLIFIER
Complete with built-in preamplifier in metal case,
plastic veneer mvered 6 inputs, 3 each level, with
equalisation each input. | input switch sele:zcd
each level with separate vol, control for mixing.
ide range tone controls, Separate bass and
treble. For use on 220-250 V AC mains. Case
isclated from mains. ECLB6 valves in output for
low distortion.| Suitable all high impedance micro-
phones and pick-ups.

Size overall, including plastic feet: height, 44"
width, 11”; depth, 9&". Ready built and tesmd
£14 10s. 0d. Post and Packing 5/-.

3IW |- 3W STEREO AMPLIFIER

As above amplifier but 2 separate amplifiers giving
full 3 watts each channel. Controls: 1, mono-
stereo; 2. balange; 3. left vol.; 4, right vol.; 5. bass:
6. treble, Input and output "sockets at rear. AC
mains 220-250V, Case isolated.
Ready built and tested £14 155, 0d,
ing 5/-.

RADIOGRAM CHASSIS

Latest style 3 waveband chassis,
through vertical glass dial 6”3 134~
black, Controlg: |I. wavchand—LW—MW—SW
gram; 2. tuning; 3. vol.; 4. tone onjoff. Fnrn:e
rod aerial. AVLC negative feedback. Full 3 watts
output for 3() sreaker. Pilot lamp. 220-250V AC
mains. Chassis solated. Overall size: height, 1347;
depth, 97; width, 8". Complete with knobs and
gmt ligned and tested £9 155, 0d. Postand Packing
Terms: C.W.,0|or C.O.D. 3/6 extra.
back guarantee.

Post and Pack-

_Tandem controls
; printed gold on

7-day money
Mail order address only:

ROITONE

Dept. P.E.
61 HIGH STREET, CINDERFORD, GLOS.

600it.

1,200ft. 12/6
900ft. 10/0
1,200it. 12/6
=
[ t,
P. & P. 2/- per| 1,200ft. 15/0
order (Over £3 1,800ft. 22/6
Post Free) 2,4006c. 25/0

Attractively boxed, guaranteed. Brand New.
Obtainable at|these low prices ONLY from:
GEE BROS. (RADIO) Ltd. (Dept. P.E.),
15 Little Newport St., W.C.2. Ger, 6794
Adjoining Leicester Square Tube Station

96 pages. i

A C. PAI\EL‘;

* +* *
0-300v. High quality
rectifier
Superior finish black
bakelite case with sil-
ver scale plate.
mounting overall diam.

ine. p.p. 30/-

TMK - 500

IETER! MULTIMETER
30,000 (/per v.
movement. kK ek

A magnificent instru-
ment worth double its
pricel Has the follow-
ing full scale ranges:

Flush

|
Mains Gramophone ]
1
|

In high quality

“HASSIS
PUNCH SETS £7
Superior quality tool steel kit consisting
& punches, 1"—}"—3"—1"—1}",
reamer and tommy bar.
leather zip case. 47,’5 ine. p.p.

D.C. volts: *5/1/2:5/10/
25/100/250/500/1000 A.C. volts: 2-5/10/
25/100/250/500/1000. D.C. amps : G0RAJ
Smalb0ma/500mal12A. Resistance :
60k£1/6 meg/60 meg.

Brand New—Fully Gu.ara.meed-cum-
plete | with batteri Also

an off position which completely damyu
moveinent thus avoiding transit damage,

. 19. 6 ine, p.p.

ELECTROSURE LTD.
FORE ST. EXETER

taper

|
NEWNES |



~Z &1 AERO SERVICES LTD. e e LOTTENHAM COURT ROAD, LONDON, W.1.

Tel.: LANgham 8403
Head Office and Warehouse: 44A WESTBOURNE GROVE, LONDON, W.2. Tel.: PARK 5641/2|3

BBWEH

6B87 lﬂ:"-.ﬁBLTGT §/- | 12AVG  B/- | 30L15 12/=| CBL1 15{- | EBFS9 6/ | EF91  4/- | EZ4l ﬂ.‘g PEN45DD U282  1d4f-
i B/- 8/

6SN7GT 4/8 | 12AV7 0L17 13/~ | CL83 8/- | EBL1 14/- | EF93  4/9 | E#80  5/8 | 12/-) Uapl  12/-

6BW7. 9/= | 6U4GT 10/8 | 12AX7 W0P12 10/~ | CY31  6/6 | EBL21 11/- ' EF94  6/- | BZ81 416 . pL36 10/~ U403 =
2/6 6US 7/8 | 12AY7 30P19 14/- | DACS2 7/- | EC88 /- | EF95  5/8 | GUS0  25/- |pr3s  16/-| Us0l  18/-

6C8G [-| 6UBA  9/- | 12B4A 30PL1 11/6 | DAFO1 4/8 | EC90 2/8| EFos 10/- | GZ30  38/8  pLs1 7/-| U4020 7/8
6081 120- | 6VE 8/= | 12BA6 30PL13 11/= 8/~ | BCO1  5/= | EF183 B/= | GZ32 10/= |EL82 8/-| UABCS0 6/-
6CBE 'u'- G6V6G 5/- | 12BES / 8/- | EC92 6/8 | EF184 B/« ‘ GZ34  10/- | PL83 B6/8| UAF42 8/-
GCMG A17/- | GV6GT 7/8 | 12BH7 8j- \ ECC31 &= | EFPG0 10/~ | HABCSO 8/~  pLas B!ﬁ‘ UBC4L 7/~
X4 12BY7 7/=- | ECC32 4/-| EL33 12/ #KT33C 6/- |PL500 15/-| UBCBl 7/

< [ 12E1 /- | ECC33 8/~ | EL34 10/- | KT66 15/- | PY33 9/-| UBFS0 8/8

12FGGT 8/ | 8/- | ECC35 7/~ EL35 /- | KT88 20/- | Pyl 8/-! UBF89 7.

| 12J5GT 3/- | 35Z4GT 6/8 | DF72  7/- ‘ LBCC40 9/~ | EL36 © 9/- | KTW62 7/- | PY52 8/-| UBL21 11/~

) 12J7GT 7/6 | 35Z5GT 6/~ | DF73  7/- | ECC81 4i—| EL37 17/8 umajl-ﬁ 8/- | PY83 a/- UCcs2 8/«

| 12K76T 7/- | 42 5/- | DF91  3/- | ECC82 5/ | EL38 17/8 15/- | PY88  8/6| UCC84 9§/-

5045 12/- | DF92 2/ | ECC83 6/~ | EL41 8/ ‘-‘I‘l 25/~ | PYS00  8/8' UCCS5 7=
50B5 7[- i DF96 8/- | ECC84 6/68 | EL42 9/- | N8pP2 22/ [Ph?ﬁ 10/-| UCF80 9/6

BOCS DH63 6/- | ECC85 6/6 | EL81  8/6 | ORP12 12/- | qvo:;'m TCH21 8/8
5ocnuc.w-\ DK32 8- | Beoss 10;-‘ EL83 7= | ORPE0 10/ 5/-| TCH4Z 8-
[ | 50L6GT 8/8 DK40 11/- | ECFS0 7/8 | EL84  &- | PC86 18- ‘m s /-] UCH8L /-
[ 8541 25/- | DK91 5/- | ECF82 7/6 | EL85 /- | PC88  12/- |R1o 15/-) UCLS2Z 8/=
[ 8542 8/8 | DK92 9/-  ECFS6 10/-| EL86 7/6 | PC87  9/- | W17 8/-| UCLSS 10/-
8 85A3  5/86 | DK% 7/6 | ECH21 10/- | EL90  6/= A PCC84 6/6 |R1g 7/-1 UF41 718
8/~ 150B2 12/- | DLe2  5/- | BOH35 18/- | EL81  2/6 | PCC8SG 7/« | RL18  12/6| UF42 fm
8/= ‘ 150B3 8= | DLO3 4/« | ECH42 8/~ | EL821 6/- | PCC88 12/= | 8130 12/8, UF43 fo
5/- s-‘ DL94  5/6 | ECHS1 /- | EM4 10/- | PCCBY 11/- |gP41 5/ UF80  8/8
22/8 /= | DLA5 8/6 | ECH83 7/6 | EM31 5/ | PCC189 10/ | TH41 10/=1 UF85 &
4= /- | 81 20/~ | DL96 6/6 | BCL80 6/6 | EM34 9/8 | PCF80 7/- |TH233 6/-) UF86  10/-
8/- / 9 5/-  DM70 5/~ ‘ ECL82 7/8 [ EMS80 6/6 | PCF82 7/6 TH2321 7/- UF89 6/=
6l= | 6 [ 3/- | DY86  8/- | ECL83 9/- | EMS1 7/ ‘ POF84 8/~ | TP22 - ULA1 B/=
5- | G 10LD11 10/- 2/- | EBBCC 14/= A ECL86 8/8 | EM84 8/~ | PCF86  9/- Tr25 5/-1 UL84 8/8
3A5 7 5/- | GKSGT 8/- 10P13 12/8 8/- | ESOCC 12/- | EF36  4/8 EM85 9/~ PCFS0110/- TP2620 7/6 UM4 10/
3BT 5= 4/9 | 6LI {= | 10P14 12/- | 4/- | E91TH 12.’- EF37A 8/=| EMS87 %/- | PCF802 10/= | TT15 35/= UMB0O 7=
a6 4'- | 6BA7T 15/« | GL6GA 7/6 ; ?/= 8/- | Es2cC EF39  5/-| ENSL 10/~ | PCF80510/8 (21 8%/~ UU5 8/=
204 8/6 | GBCs 17/6 | 6LY 5/= 2/~ 2030 12/8 | E180CC ﬂ[- | EFs0  9/= | BN32  10/- | PCF806 13/~ | 7740 40/-| UUI0 =
3Q5GT 68/8 ‘ GBEG 5/= | GL18 8/- 8/- 2051 6/= | E180F 15(- & EF4l 'HB‘ EN92 8/~ | PCI81 9/ |U12/14 8/-| UY21 o
sS4 5= | 6BFG 6= | 6NTGT /- 7 _§/- | 27) 5696 B/~ | EABOSO 7/- | EF42  @/- | EYsl 7/~ | PCLSZ 7= |U22 8/-| UY4lL -
avs 56 | 6BHG  7/- | 6P1 11/ /- | 28D7 5/ | 5763 12/- | EAF42 8/6 | EF54 8- | EY70 12/8 | PCL83 83 |U2s 11/-| UY85  5/8
4D1 43-| GBJI6 8- | BQIGT 8/ 7= | 20C1 20/- | 6060 B/- | EB41 5/= | EF55 8/= EYB1 8/- | PCL84 8/- |U26 11;-; WSIM 8/=
4THA  10/- | GBK7A 8/ | 0SA7 B/= | /= | 40C15 10/~ | 60s0 25/~ | EBC33 7/- | EFs0  5/- EY83 9/8 | PCL85 8/- | U0 5/-, X65 5/6
SRIGY 9O/- | GBNG 7. | 68CT 9/ /=, 30017 °12/- 6146 27/6 | EBC4l 7/- | EFS3 10/~ | EY84 7/6 | PCL86  9/= | 76 4)-1 X66 8/«
T4 8- | 6BQ7A 8/- | *:SG? 8- 4/- | 30C18 10/8 | A2293 15/6 | EBCS1 B/ﬁ EF85 6/-| EYS6 6/6 | PENSsz12/. (U191  11/-( X79 20/=
5U4G 5= | 6BR7 11/8 8/- 8- [ 30F5  9/. | AC/TH] 10/~ | EBF80 EF86  9/- | EZ35 5/6 | PEN4A 7/6 U251  12/8/ %66 10/-
5U4GE  6/6! 6BRS  5/- | asa.c'r 4/8 5/- 30FL1 11)- ACHLDDS/- ' EBFS3 'a EF89 4/8 EZ40 6/- ' PEN45 7/- ‘U281  13/-' Z759 22/
Mullard DIODES: OA5 4{8; OA79 2/3; OAalzf- o,\aﬁa,'- OA86 3/8; 0A202 5/-; CGL0E 1/8;
AF114 8/-| 0C42  8/- 8/- | OC170 B/~ | OC204 10/8 GEX23 1/6; GEX54 2/~; SX641 8/« 2 3/8; SXA45 15/-; SX781 4/8; CS3A 10/-,
AF115 17/6 | OCi4 8- 8/- OCI7T1 9/ | Setof 2 SILICON RECTIFIERS: BY100 7/=; Buw 7/6; 0A210 6/8; 0A211 9/8; DDO0G 6/6,
AF116 17/6 | OC45. B/- OCT ﬁ 6/- | 0OC200 10/6 | matched Gznmm RECTIFIERS: GJ3M, GI5M, GJ7M, all at 3/6. (BYZ13 10/~
AF117 15/= (OC70  §/- 0OC77 8/= | 0C202 15/= OCSI1 and 1 ZENNER DIODES: VR425, VR475, VR475, VR7, vm all at 8/8. OAZ202 8/-;
AF118 1500071 - ocli 13| oc2os 1a- L0081 12/6 | 0AZ203 7/=: OAZ204 6/6; OAZ205, OAZ208, DAZ210 6/-; OAZ211 5/6; OAZ2LS B/6,
o _—

All our valves carry three months’ guarantee. “:,-”231;“';':'.].’,, ;x’;ds Ig’m"-" Please add 2/8 in £ for posiage. Minimum charge 1/8, No C.0.D., Orders Accopted.
Any faulty item replaced free of charge. subject to test. Please address all correspondence to the Head Office.

THE COMMON % GORE SERIES

COMMON~CONE

BASIC ELECTRICITY (5 parts) BASIC ELECTRONICS (6 parts)
BASIC SYNCHROS & SERVOMECHANISMS (2 parts)
BASIC ELECTRONIC CIRCUITS (2 parts)

WHAT READERS HAVE SAID ABOUT *“. .. I think the Basic Books are the best I have

THEM— ever read, and I've read a hell of a lot . . .”

¢
“... Thank you for sending BASIC ELEC- “...A truly excellent publication, not in the
TRONICS. 1 read the first part last night and was

Iccm complicated by endless mathematics . . .”
more amazed as I read further.  After reading the 7
section on Filter Circuits once, I understood more . , " ** The books are exce;’lent and contanf, the
about them than I have been able to find out in a "”f”r"m“"” I have been secking for years . . .

whole year from the obscurities of other rext books “. .. Your books seem to explain things much
and mmmals Thank you for a really first class  more easily. I wish they were on sale when I had to
work . . .

learn radio . . .”

COUPON-SEND NOW! OR ASK YOUR BOOKSELLER

To THE TECHNICAL PRESS LTD.
112 Westbourne Grove, London, W.2. Name

Address.

Please send me your FREE prospectus describing
THE COMMON-CORE SERIES




ing news
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DIFFERENT
TRANSISTOR
RADIOS

MAKE , IT HAD TO COME EVENTUALLY! THE

| “SKYSCRAFPER" ONA
| NICATIONS RECEIVER., Highly sc
World-wile short-waves reception it

sfrom RUSH

PERS L COMMU- hours! ]?n'}:w

ud -

English and oountless other

New RADIO Anyone 'CAN BUILD in 2-3

| ASTONISHING CIGARETTE
RADIO !
ONLY 18/6

perfectly
packet

1
:

for 2 Holds 10
Miniature v Cignrettes — yet g
3 5 = Cireuits, Plug-in imonials:—J.H. of Bradford, cleyerly conceals v ;
C ., Own Rod “s o o I have just completed one of your highly sensitive, fully transistorised cirouit
4 ul, ete, 509  sels successfully, it is the first time I have ever  (ingl. t Even a young boy can
And Radio Construction Set! Beeome o ¥ of production to tackled anything like a vadio and 1 must state eruble it Ju under 2 hours, = No soldering.
‘r;ulin t for 3 A complete Home Radio  be exported. Anyone can assemble it within kere and now, 1 am amazed how easy it isto @  No experience nec v. Only 15 Connees
ourse. i

led. Parts in 2 hours—only

instructions for
plan, all Tr

experience uny
Personal phone,
plus 2/6 Post, ete, (C.0.

tions to make—
Parts in

ew col layman like me,

Faur instructions and plan
have obviously been very carcfully thought out so
that even the most dimt can Jollow them .
19/6 plus 1/8 post, ete. (C.0.D, 2/6 ex.).

alging testimonial £
dersfield writes:—*.

tiogs, From our
Mr D, B. of Hu
have fitted the per
ALL PARTSE including Semi-
B.C. Plans, ete. ONLY 18/

CONCORD ELECTRONICS LTD (Dept. PE1T) 9 Western Road, Hove, Sussex

(C.0.D. 2/6 extra.).

ingnd it iz working wonder

QUALITY RECORD PLAYER AMPLIFIER
A top-quality record player amplifier. This amplifier
{which is used in a 29 gn. record player) employs
heavy duty double wound mains transformer,
ECCB3, ELB4, EZBO valves, Separate Bass, Treble
and Volume controls. Complete with output trans-
former matched for 3 ohm speaker. Size 7in, w.
x24in.d. x54in. h. Ready built and tested. PRICE
&9/6. P. & P, 3/6.

ALSO AVAILABLE mounted on board with out-

put transformer and &in. speaker ready to fit
into cabinet below, PRICE 89/6. P. & P. 4/6.
QUALITY PORTABLE R/P CABINET

Uncut motor board. Will take above amplifier
and B.S.R. or GARRARD Autochanger or Single
Record Player Unit, Size 18 x 14 x B} in.

PRICE £3/9/6. Carr. 5/-.

4-SPEED PLAYER UNIT BARGAINS
All brand new in maker's original packing,

SINGLE PLAYERS
. E

.S.R. TUM2 3/9/6. Carr, 4]-.
GARRARD SRPI0 - £5/9/11. Carr. 4/-.
B.S.R. GU7 with unit mounted pickup arm.

£4/18/8. Carr. 4/-.

AUTO. CHANGERS
B.S.R. UAIS £6/19/6. B.S.R. UAIG..
Latest B.S.R. UA25 Super slim

All the above units are complete with t/o mono head
and sapphire styli orcan be supplied with compatible
stereo head for 12/6 extra,

STEREO AMPLIFIER
Incorporating 2 ECLB2s and | EZ80, heavy duty,
Qutput 4 watts
Full tone and volume controls. Abso-

2 lutely complete.

double wound mains transformer.
per channel,

P. & P.
5=,

HIGH GAIN 4 TRANSISTOR
PRINTED CIRCUIT
AMPLIFIER KIT

Type TAI

® P eaky
output  in
excess
I+ watts.
® AIl stan-
dard British
components,
® Built on
printed circuit panel, size 6 x Jin,

® Generous size Driver and Output Transformers.
® Output transformer tapped for 3 ohm and 15

BRAND NEW CARTRIDGE BARGAINS!
ACOS 71-5, Single sided Crystal Cartridge for
Stereo and L.P. records. Complete with diamond

stylus and universal mounting bracker. List price
£2.6.4, OQur price 18/6, P.&P. 1/-.
GARRARD GCX MONO complete. List price
24/11. Our price 12/6. P. & P. |/-,
RONETTE STEREO 105 CARTRIDGE

Stereo/LP[78 complete with two sapphires. Original
list price 67/9. Our price 24/-. P, & P, |/-.

PRECISION 6 MINUTE DELAY ACTION
SWITCH. Clockwork actuated, Made by Smiths
Separate switching actions at intervals up to 6 mins.
Each switch action designed for current loading up to
15 amps at 250v. Suitable for photo timer, sequence
switching ops, etc.,, etc. Brand new and unused.
Offered atfraction of true value. OUR PRICE 10/-
each. Post Free, 2 for 17/6. Special quotations for
quantity.

BRAND NEW 3 OHM LOUDSPEAKERS
5in., 12/6; 6% in,, 15/=; 8 in., 21/-310 in,, 25/-; 12 in.,
7/6; (12in. 15 ohm, 30/=). 10in. x 6 in., 26/-,
Latest type E.M.I. 13! x 8 in. with high flux ceramic
magnet, | 1,000 gauss,  Aluminium centre cone, 10
watts, 50 ¢/s to 10 Kejs,, 42/-,
P.& P, upto 6in., 1/6; over 6 in., 2/6 per speaker,
ROLA CELESTION. Approx.9in.x6in.3 ohm.
Middle register speaker, 10/6, P. & P, 2/6.
ACOS CRYSTAL MIKES. Highimp.
or hand use. High sensitivity, 18/6, P. & P
TSL CRYSTAL STICK MIKE. Listed at 45/
Qur price. 18/6. P.&P. |
TRANSISTOR DRIVER and O'P TRANS-
FORMERS. (Tapped 3 ohms and 15 ohms output).
Plus 4 suitable Transistors giving apprex. | watt out-
put, 25/-. P. &, P, 2/6.
MATCHED PAIR OF 2! WATT TRANSISTOR
DRIVER AND OUTPUT TRANSFORMERS.
Stack size 1! x 1} x § in. Qutput trans. tapped for 3
ohm and |5 ohm output, 10/- pair plus 2/- P. & P.
BRAND NEW PLESSEY 12v. 4 pin non-sync.
vibrators. Type |12 1.45D. ONLY B8/6. P. &P, 1/6
4-WAY NON-TANGLETELEPHONE CABLE
Latest spring-back coil type, extends 12 in. to 5 ft.
Complete with rubber bushes, 4/6 each, P. & P. | /-.
VYNAIR AND REXINE SPEAKER AND
CABINET FABRICS app. 54 in. wide. Usually 35/-
yd.,our price 13/6 per yd. length (min.lyd.) P. & P.1/9.
S.A.E. for samples.

For desk
. 1/6

ohm sp s, @ Transistors (GET 114 or SI
Mullard OCBID and matched pair of OC8l o/p).
® 9 volt operation. ® Everything supplied,
wire, battery clips, solder, etc. ® Comprehen=
sive easy to follow instructions and circuit diagram
1/6 (Free with Kit), All parts sold separately.
SPECIAL PRICE 45/-, P. & P. 2/6. Also ready
buile and tested, 52/6. P. & P. 2/6. A pair of
TAIls are ideal for stereo.

TAPE DECKS
B.S.R. MOMNARDECK (Single speed) 3iin.
per sec., simple control, uses 5}in. spools, £6/15/«
plus 5/6 earr. and ins.
COLLARO STUDIO DECK 3 motors, 3 speeds
push button control, Up to 7in. spools £10/10/-
P. & P. 5/6. (Tapes extra on both.)

10/14 WATT HI-FI AMPLIFIER KIT

I

ished monaural
amplifier with an
outputoef | 4wartts
from 2 EL84s in
push-pull, Super
reproduction of
both music and
speech, with neg-
ligible hum, Sep-
arate inputs for
mike and gram = g
allow recordsand i X U
announcements to follow each other. Fully shrouded
section wound output transformer to match
3-152) speaker and 2 independent volume controls,
and separate bass and treble controls are provided
giving good lift and cut. Valve line-up 2 EL84s,
ECCB83, EFB6, and EZBO rectifier. Simple
instruction booklet 1/6. (Free with parts.) All
parts sold separately, ONLY £6/19/6, P, & P. 6/6.
Also available ready built and tested complete
with std. input sockets, £8/15/-, P. & P, 6/6.

A stylishly fin- \

3-VALYE AUDIO AMPLIFIER
B MODEL HA3M
Designed for Hi-Fi repro-
duction of records, A.C,
Mains operation, Ready
built en plated heavy gauge
metal chassis, size 74in. w.
x 4in. d. x 43in, h,

& O Lot 2555
- ~ porates ECC83, EL84,
-%3%"%' b

valves, Heavy duty, double
“ wound mains transformer
and output transformer matched for 3 chm speaker,
separate Bass, Treble and volume. controls,
Megative feedback line, Output 4f watts. Front
panel can be detached and leads extended for
remote mounting of controls.

The HA34 hasdbeen specially d:;}gn:d for us and
our quantity order enables us to offer

them complete with knobs, valves, £4-5-0
etc., wired and tested for only P. & P. 5]-,

HSL ‘FOUR'" AMPLIFIER KIT.

A.C., Mains 200250v., 4 watt, using ECCB83,
ELB4, EZB0 valves.

% Heavy duty double-
wound mains transformer
with electrostatic screen.
% Separate Bass, Treble
and Volume controls, giving
fully variable boost and cut
with minimum insertion
- loss. Heayy negative
feedback loop over2 stages
ensures high output at
excellent quality with very low distortion factor,
% Suitable for use with guitar, microphone or
record player < Provision for remote mounting
of controls or direct on chassis. % Chassis
size only 7¢in, wide x 4in. deep, Qverall height

EY

2in. All components and valves are brand
new. v Very clear and concise instructions enable
even the inexperienced amateur to construct

with 100% success. % Supplied complete with
valves, output transformer (3 ochms only), screened
lead, wire, nuts, bglts, selder, etc. (No extras to
buy.) PRICE 79/6.| P. & P, 5/-.
Comprehensive circuit diagram, practical layout
and parts list 2/6 (free with kit).

HARYERSON'S F.M. TUNER Mk. |

@® F.M. tuning
head by fam-
ous maker.

® Guaranteed
non-drift. @
Permeability
tuning @ Fre-
quency cover-
age.BB-100Mc/s
® OABI| bal-
anced diode outputg
® Two I|.F. stages and 2 =
discriminator. @ Attractive maroon and gald dial
(7 x 3in. glass), @ 5Sell powered, using a good
quality mains transformer and valve rectifier.
@ Valves used ECCB5, two EFB0s, and EZB0 (rec~
tifier) @ Fully drilled chassis. @ Size of completed
tuner 8 x 6 x 5fin, @ All parts sold separately,
Ser of parts if purchased at one time £5/19/6, plus
B/6 P.P. and ins. Circuit diagram and instructions
1/6 post free. Mark Il Version as above but
complete with magic eye, front panel and brackets,
£6/12/6, P. & P. B/6.

Mark Il Version as Mark | but with output stage
(ECLB2) and tone control, £7/7/-, k 3
Handsome Metal Cabinets. Choice of Black, or
Green. To fit Mark I, 25/~, P. & P, 2/6, To fit Mark
1, 17/6. P. & P. 2/6,

HARVERSON SURPLUS

170 HIGH ST., MERTON, S.W.19. CHErrywood 3985
Early closing Wed., | p.m.

Open all day Saturday

A few minutes from South Wimbledon Tube Station.

OVYERSEAS P. & P, CHARGED EXTRA. S.A.E. with all enquiries.

SPECIAL PURCHASE
TURRET TUNERS
By famous maker. Brand
new and unused, Complete
with PCC84 and PCF80
valves, 34-3B Mc/s I.F. Bis-
cuits for Channels | to Sand
B and 9. Circuit diagram
supplied. ONLY 25/~ each.

P, & P, 2/6,

CO. LTD.

(Please write clearly)
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VALUABLE NEW HANDBOOK

FREE

Have you had your copy

The new edition of “ENGINEERING OPPOR-
TUNITIES” is now available—without charge—
to all who are anxious for a worthwhile post in
Engineering. Frank, informative and completely
up to date, the new “ENGINEERING OPPOR-
TUNITIES?’ should be in the hands of every
person engaged in any branch of the Enginecring
industry,irrespective of age, experience ortraining.

We definitely Guarantee
“NO PASS—NO FEE”

This remarkable book gives details ofexaminations
and courses in every branch of Engineering,
Building, etc., outlines the openings available and
describes our Special Appointments Department.

WHICH OF THESE IS
YOUR PET SUBJECT?

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

RADIO ENGINEERING

General Radio — Radio &
TV Servicing — TV Eng. —
Telecommunications — Elec-
tronics—Sound Recording—
Automation—Practical Radio
—Radio Amateurs’ Exam.

CIVIL ENGINEERING
General Civil Eng. — Muni-
eipal Eng. — Structural Eng.
Sanitary Eng. — Road Eng.
Hydraulics—Mining— Water
Supply—Petrol Tech.

WE HAVE A WIDE RANGE OF COURSES IN OTHER SUBJECTS IN-
CLUDING CHEMICAL ENG., AERO ENG., MANAGEMENT, INSTRU-
MENT TECHNOLOGY, WORKS STUDY, MATHEMATICS, ETC.

ELEC. ENGINEERING
General Electrical Eng. —
Installations— Draughtsman-
ship — Iluminating Eng. —
Refrigeration — Elem. Elec.
Science — Elec. Supply —
Mining Elec. Eng.

AUTO ENGINEERING
General Auto Eng. — Auto.
Maintenance — Repair —
Auto. Diesel Maintenance —
Auto. Electrical Equipment—
Garage Management.

BUILDING
General Building — Heating
& Ventilation — Plumbing

— Architecture — Carpentry
— Painting — Decorating —
Specifications & Quantities
— Surveying — Architectural
Draughtsmanship.

T0 AMBITIOUS
ENGINEERS

of “Engineering Opportunities” ?

THIS BOOK TELLS YOU

+ HOW to get a better paid, more interest-
ing job.

+ HOW to qualify for rapid promotion.

+ HOW to put some letters after your name
and become a key man . . . quickly and
easily.

+ HOW to benefit from our free Advisory
and Appointments Depts.

% HOW you can take advantage of the
chances you are now missing.

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

156 PAGES OF EXPERT
CAREER - GUIDANCE

PRACTICAL INCLUDING
EQUIPMENT TOOLS

Basi¢ Practical and Theore- The specialist Elec-
tic Courses for beginners in tronics Division of
Radio, T.V., Electronics, Etc., B.L.E.T.
A.M.LE.R.E. City & Guilds NOW offers you a
Radio Amateurs’ Exam. real laboratory train-
R.T.E.B. Certificate ing at home with
P.M.G. Certificate practical equipment.
Practical Radio Ask for details.

Radio & Television Serviting
B.l.E.T.

Practical Electronics
Electronics Engineeting
Automation

You are bound to benefit from reading
“ENGINEERING OPPORTUNI-
TIES?”, and if you are carning less than
£30 a weck you should send for your
copy now—FREE and  without
obligation.

POST NOW

¥10 B.LET., 155 COLLEGE HOUSE, 2}d. stamp if posted in
29-31 WRIGHT'S LANE, W.8. an unsealed envelope,
Please send me a FREE copy of “ENGINEERING
OPPORTUNITIES.” I am interested in (state subject, I
Iexa.'u., or career).

Which qualification would increase your earning power?
A.M.1.Mech.E., A.M.S.E., MACIES A.M.LE.R.E., B.Sc.,
AMIPE, AMIMI, ARIBA, ALOB, AM.IChemE., ARIC.S

MRSH. AMLED. AM.IHMunE., CITY & GUILDS, GEN. CERT. OF
EDUCATION, ETC.

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY
' 155 COLLEGE HOUSE, 29-31 WRIGHT'S LANE, W.8

HE B.LE.T. IS THE LEADING

IADDRESS ............................. S E T Wes e

A
frvame PN LN ¢ LR sl

Published about the 15th of the month by GEORGE NEWNES LIMITED, Tower House, Southampton Street, London, W.C.2. Printed in England by ~
Sole Agents for Australia and New Zealand: GORDON & GOTCH (A/sia) Ltd.: South
Subscription rate including

THE CHAPEL RIVER PRESS LIMITED, Andover, Hants.
Africa and Rhodesia: CENTRAL NEWS AGENCY LTD.: East Africa: STATIONERY & OFFICE SUPPLIES LTD.
postage for one year: To any part of the World £1 15. 0.




FIRST .. BEST

PROVED and TESTED CIRCUITS
QUALITY COMPONENTS and UNITS

FULL AFTER SALES SERVICE AND GUARANTEE — CALL FOR DEMONSTRATION

4

@ TRANSISTOR HIGH FIDELITY EQUIPMENT

MONO or STEREO ] 10 WATTS and 20 WATTS |

% 10 watt Power
Amplifier
(For 15/16 ohm
SPEAKERS)

suit £5.19.6 Pz',fé

Amplifier
(For 3te Sohm
SPEAKERS)

suir £5.10.0 57

% MAINS UNITS 59/6 for one amplifier,
or 69/6 to power 2 amplifiers.

@® Mono  full function pre-
amplifier with 8 input positions.
Low noise, high quality. 14mV
sensitivity. Gives 10 watts
with one power amplifier or
20 watts with two amplifiers,

Size: 9 ¥ 2§ ¢ 2in.

suir £5.10.0

PR
2/-

Y Dark Brown with Gold
panel plate 8/6.

- ® STEREQ PREAMPLIFIER
Two channel version of above.
For use with two power ampli-
fiers. For 10 10 watts
output.

Size: 9 > 34 x Ifin.

PRICE £10.19.6 %%

BUILT

% Dark Brown with Gold
Front Panel 12/6.

IER

Simplified preamplifier for use with one or [ -
two power amplifiers, 8 inputs.

uicr  65/- p.p. 16

@ MULTI-INPUT PREAMPLIF

BUILT

% Front Panel Plate 6/8.
All the above preamplifiers can be used with any valve or transistor
power amplifier requiring 250mV or full output. They can be operated
with two 9 volt batteries in series or from the power amplifiers.

All preamplifiers and power amplifiers are designed for high gain low
distortion with excellent quality.

20 WATTS PEAK MUSIC POWER PER CHANNEL

CIRCUITS AND DETAILS ON REQUEST

TWO PACKAGED TRANSISTOR QUALITY
AMPLIFIERS

@ 6-Transistor  printed  circuit designs. Push-pull
output for 3 to 5 ohm speakers. Can be battery operated.
émV into | Kehm sensitivity. Response 40 c/s to
IS ke/s. Outputs are 14 watts and 4 watts RMS.
Can be used with above preamplifiers for mono or
stereo in any application requiring a low distortion
low cost amplifier.

OVERALL SIZES 21 % 2 X I inches.

@ 4 watt version operates
i PRICE BUILT 79/6

from 12 to I8 volts..
@ |4 watt version operates P.P.

. . pricE Buint B5/« i/
% CIRCUITS AND DETAILS ON REQUEST +*

P.P,
116

4 WATT and
I WATT

NEW! F
@ 6 TRANSISTOR
SUPERHET

"REGENT 6 MW/LW POCKET RADIO

Covers all Med./Long Waves
A new printed circuit Pocket Radio design-
Features 6 matched transistors and diode with
push-pull ‘Cleartone’ speaker output, geared
tuning, Hi-flux speaker, etc.' Fitted phone
socket, separate wave-change switch, Easy to
follow building instructions. Moulded two-tone
cabinetsize 5" 37X 13", All parts sold separately
and guaranteed. After sales service.
CIRCUIT AND DETAILS ON REQUEST.

% Total cost to build

35;- P.P. 2/- (Battery 2/6 extra)
® | HOUR TO BUILD —
WITH PRE-ASSEMBLED
CHASSIS AND PANELS
6-Transistor 3 diode med. and long
wave superhet design. Features
double tuned IFTS, AYC, permeability
tuning with geared drive. Push-pull
car filling volume. Full tuning on both
wavebands. A high sensitivity printed
circuit professional design to fic any
type of vehicle. Case size 742 in.
For 12 volt positive earth or dry

battery. All parts available separately. *
After sales service and guarantee,

VHF TRANSISTOR FM TUNER

® HIGH STABILITY HIGH
SENSITIVITY @

5-Mullard  transistors with
4 diodes, compact printed circuit,
high gain, low distortien, superhet
design. Full tuning from 87/105 Mc/s
with geared tuning. AVC and AFC.
9 volt 9 mA operation. 50 dB S/N.
Qutput up to | volt audio. Easy to
build and align. Overall size in cabinet
3% % 2% X 4in. All parts sold separately.
After sales service and guarantee. ToBuild £6.19.6 pp. 2/6

Y CIRCUIT AND DETAILS ON REQUEST (Cabinet Assembly 20/- extra)

® New 6-Transistor FM design with factory pre-built Total cost
units, horizontal tuning, AFC, etc. Leaflet on request.  to build £ I 2' [7'6

"CONVAIR" PUSH-BUTTON
PORTABLE/CAR RADIO

® UNBEATABLE FOR PERFOR-
MANCE AND DESIGN @

Printed circuit 6-Transistor 2-Dicde
superhet radio with full tuning on
medium and long wave bands. Quality
push-pull output up to | watt. Attractive
portable cabinet, size 10 x 7 % 3iin.
with horizontal slow motion tuning
dial and push button wave change. @ TOTAL COST OF ALL PARTS
Easy to build with superb performance.
All parts sold separately. After sales T4 Build £7.19.6 rPr.3j6
service and guarantee. 8 tes Glooxti)
% CIRCUIT AND DETAILS jEadaleng SRl
ON REQUEST % The finest portable available.

THE * ROADSTER"
@ TOTAL COST TO BUILD

£8.19.6 r.r. 356
® 7 <4 inch Hi-Flux speaker with
baffle and car fixing kit 20/- extra
CIRCUIT AND DETAILS
ON REQUEST

Features

&b
@ TOTAL COST WITH FRONT PANEL

BUILD A QUALITY TAPE RECORDER

@ 6-valve printed circuit designs with
Magic Eye Collaro Studio 2-track or
4-track decks. Portable cabinets with 8 » 5in.
speakers, Complete in every detail.

WO F5- rtol e
meack £26 86’ TR0 £30 a6
% DETAIL LEAFLET ON REQUEST %

® SINCLAIR XI10 in stock

KIT £5.19.6. (mains unic 54/-) MICRO-6 59/6. TR 750 AMPLIFIER 39/6

4

Woe can supply from stock most
of the components and items
specified on circuits published
in this and other magazines.
Quality parts at realistic prices.
Let us quote for your circuit.

from 9to 12 voles.
TRANSISTOR TYPES,
300 biopes anp
RECTIFIERS
800 VALVES AND TUBES ‘
500

QUARTZ CRYSTALS

4 p
90 PAGES, 10" x 7} | HENRY'S RADIO I.TD.
Fully detailed and illustrated. 303 EDGWARE RD., LONDON W2
Price 2/6 post paid, | .
Latest 5th Edition fully revised and | PADdington 1008/9

with more stock items | Open Mon. to Sat.9—é. Thurs. | o’clock

iv

;
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