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ORGAN TRANSISTORS

ZTX300 .. Il ZTI704 .. 22/6  ZS170 Sy
ZTX302 .. 3~  ZT3055 .. 20/6 OC28.. .. 19/
i ZT44 .. .. 12/9 KRS4 . 276  ACY2l .. 5/4
ZT1613 . 7/9  KRS6 .. 24/9  ACY22 .. 4/~
ZT1700 179 ZRi2 0 16/9  OAZ203 .. 12)-

Mullard 1L.A2300 9/5

All above transistors direct from manufacturer.
Unmgrked silicon planar transistors suitable tor use in divider
circuits:—1/6 each or £5 per 100.

THE RELIABLE LIGHT-SENSITIVE DEVICES
GIANT-SIZE SELENIUM SOLAR CELLS—PRODUCE UP TO

SOLDERI“G INSTHUME“T! 6MA FROM DAYLIGHT! 67mm diameter 10/- ‘each. S50mm -
37mm. 2 for 10/-.

Transistors similar to OCP71 2/~ each.

ORPI12 CADMIUM SULPHIDE LIGHT-SENSITIVE RESISTORS
9/ each. Light-sensitive diodes 10/— per dozen.

WIRE-WOUND RESISTORS

Mains dropper type. Up to 30 watts. Some multi-tapped. Fraction
of normal price! 10/ per dozen.

MULLARD POLYESTER CAPACITORS FAR BELOW COST
PRICE! 0-:001xF 400V 3d., 0-00154F 400V 3d., 0:0018uF 400V 3d.,
0-0022uF 400V 3d., 0-01uF 400V 3d., 0-15uF 160V 6d., 0-22uF 160V
6d., 0-27uF 160V 6d., |uF 125V 1/-.

RECORD PLAYER CARTRIDGES. COMPLETE WITH
NEEDLES GPé67/2 Mono 15/-, GP91/3 Compatible £1, GP93/I
Crystal Stereo 25/-, GP94/1 Ceramic 30/-.

TRANSISTORISED SIGNAL INJECTOR KIT 10/-.
SIGNAL TRACER KIT 10/-. CAR REV. COUNTER KIT 10/-.

VEROBOARD

2% ~ 1”7 0-15 matrix 1/3 17 33”7 015 matrix 14/8
33 x 24”7 0-15 matrix 3/3 33+ 23701 matrix 4/
32 x 33”7 0:15 matrix 3/11 31 ¢ 32”01 matrix 4/9
5 » 24”7015 matrix 3/11 5 247 0-1 matrix 4/7
5 ¥ 33”015 matrix 5/6 5 337 01 matrix 5/6

17 < 247 015 matrix 11/-
Spot Face Cutter 7/6, Pin Insert Tool 9/6. Terminal Pins 3/6 for 36.
Special Offer! Spot Face Cutter and 5 2} 1”boards...... 9/9 only.

PAPER CONDENSERS. Mixed bags 0-001uF to -51:F, 12/6 per 100.
SILVER-MICA, Ceramic, Polystyrene Condensers. Well assorted.
Mixed types and values, 10/— per 100.

RESISTORS. Mixed types and values, 3 to 1 watt. 6/6 per 100. 55/-
per 1,000. Wire-wound resistors. 1 watt to 10 watts. Mixed values.
20 for 10/-.

TRANSISTORS. Mixed, unmarked, mainly O.K. 7/6 for 50.

SEND COUPON FOR LATEST LEAFLET

12 VOLT TRANSISTORISED FLUORESCENT LIGHTS. HALF

NORMAL PRICE.
ADCOLA PRODUCTS LTD 8 Watt 127 tube. Reflector type £2.19.6. 15 watt 18” Batten type £3.19.6.
ADCO LA HOUS E IDEAL FOR CAMPING OR CARAVAN HOLIDAYS! A BRIGHT

LIGHT FOR VERY LITTLE CURRENT!

GAUDEN ROAD

ELECTROLYTIC CONDENSERS

LON DON SW4 0-25uF 3volt  4uF 4 volt  10uF 22 volt 64;{ 9 vo:t
iuF 6 volt  4uF 12 volt 20uF volt  100uF 9 volt
01-622 0291 /3 1uF 20 volt  4uF 25 volt 25uF 6 volt  320uF 4 volt
— e e wmw e ma o om 1-254F 16 volt SuF 6 volt 25uF 12 volt 320uF 10 volt
r _I 2uF 3 volt  6uF 6 volt 25uF 25 volt 400uF 6:4 volt
| NAME : J.F 350 volt 8uF  3volt JOuF  6volt Allat1/- each.
1 2-5uF 16 volt  8uF 12 volt 30pF 10 volt 20 assorted
1 . 3uF 25 volt  8uF 50 volt SOuF 6 volt  (our selection)
ADDRESS I 32uF 64 volt  10uF 6 volt 64uF 2:5 volt 10/-.
I ) N .
I ,,,,, o l Orders by post t0:
] G. F. MILWARD, DRAYTON BASSETT, NEAR TAMWORTH,
I ! STAFFS.
! Please include suitable amount to cover post and packing. Minimum
I . N order 10/-. Stamped addressed envelope must accompany any
o PE170 1 enquiries.
L P ,J For customers in Birmingham area goods may be obtained from

Rock Exchanges, 231 Alum Rock Road, Birmingham 8.




ANOTHER

JMK METER KITs LASKY’S EXCLUSIVE

These two nieter kits by TMK offer the unique opportunity of building a really first-class
precision nrultimeter at a worthwhile saving in cost. The cabinets are supplied with the
meter scale ajl movenient mounted in position; the Model 200 also has the range selector
in position. The highest quality in components and 1°, tolerance resistors are used
throughout. Both offer professional standards of accuracy. Supplied complete with full
constructional, circuit and operating instructions.

20,000 O.P.V. Multimeter.
M 0 D E L 2 0 0 Features 24 measurement

ranges with mirror scale.
Large 3 < 2in meter. Full scale accuracy: DCV and current:
+2%., ACV: +3%, resistance +3%. Special 0-6V DC range
for transistor circuit measurements.
SPECIFICATION
® DCV: 0-0-6-6-30-120-600-1,200V at 20K/OPV. @ ACV:
0-8-30-120-600-1,200V at 10K/OPV. @ DC Current: 0-0-6-
6-60-6001nA. @ Resistance: 0-10K-100K-1M-10M/ohins
(58-580-5-8K-68K at mid-scale). @ Capacitance: 0-002-0-2uf
{AC 6V range). ® Decibels —'20 to +563dB. @ Output: 0-05uf
blacking capacitor. Uses two 1-5V (1".7 type) batteries. Black
bakelite cabinet —Rize 5} - 31 < 12in. Complete with test
leads.

LASKY’S PRICE 85/- ox 3
MODEL 5025 20000 cmErTusinG s

Uses an entirely new range selection mechanisin which per e of a really large
meter in a more compact cabinet. The range sclected is clear ated on the actual
meter face. High speed rotary range selection knob: alsu features polarity reversal
switch, shielded meter movement with overload protecti circuit pecial uA and mA
measurement ranges.

1,000V at 25K/OPV. 0-0-125-1-25.
125-500V at BHO0K/OPV. ACV: 0-
250-1,000V at 2-5K/OPV. 0-15-5-25-125-
500V at 5K/OPV. DCuA: 0-25uA at 126mA:
0-50uA at 250mA. DCmA: 0-2:5-25-250mA
at 126mV; 0-5-50-500mA at 250mV. DC
Amps: 0-5A at 125mV; 0-10A at 250m\V.
Resistance: 0-10Mjohms. Output: (apacitor
{0-1uF, 400Vw) in series with ACV ranges.
Decibels: —20 to +81-5db. Operates on two
1.5V batts. Black bakelite cabinet, size
b} ~ 6% 2§in. Complete with test leads.

LASKY’S PRICE = i

ALSO AVAILABLE READY BUILT
£10.10.0 rost 5 AND TESTED £13.10.9. Post 5/-

Garnrand

SP.25 Mk 1l

4-speed single
player—less cartridge

LASKY’S PRICE £11.19.6 rox 5.

AUTOCHANGERS SINGLE PLAYERS
1025 less cartridge .. .. 26 9 6 AP?5 with AD76K nugnetic
1025 with GCM21 nono cart- cartridge .. a0 .. 221 0 0O
ridge (Btereo Conipat) .. £6 18 8 AP75 less cartridge .. .. £1810 0
2026TC with GCM21 mono SRP22 Maine model leas cart-
cartridge (Stereo Compat) £7 18 6 ridge .. . .. £612 10
8L66 with J2006 stereo SRP22 Battery model less
cartridge o0 .. £1119 8 cartridge .. .. .. 2215 3
8L6S5 less cartridge .. .. 81415 0 TRANSCRIPTION DECKS 401 £28 10 0
AT60 Mk. 11 less cartridge .. £13 § 0 GARRARD BASES:
BL75 less cartridge .. .. 82810 © WBL £3, 6. 11; WB4 Mk. 11 £5.8, 11;
8L8S less cartridge .. .. 235 0 O WBS £5.8. 11,
A70 Mk. I less cartridge .. £13 19 6 CLEARVIEW PERSPEX COVERS:
B.8.R.UA-47 less cartridge .. 25 9 6 SPC1 £3,5.0 SPC4 Mk. 11 £4. 6. 8,

Postage on all above 5/- extra

Iasky's I R adiol.immited

High Fidelity Audio Centres

Branches

DENSHI BOARD KITS

NEW EXPERIMENTAL
AND EDUCATIONAL CIRCUIT

SYSTEM

The DENSHI BOARD system
enalles the young experimenter
and electronics hobbylst to produce
a wide range of transistor circuits
of increasing sophistication
without solllering or the use of any
tools at all!  RBasically the sy
comprises u slotted cirenit boal
into which plug-in components and
hrivige pieces are set to produce up
Lo 30 different circuits. The com-
ponents are encapsulatedl in trans-
parent plastic blocks bearing the &
apprapriate circuit wymbol and

vilue  thus  enabling even the THESE ARE JUST A FEW OF THE
camplete novice to visnally grasp CIRCUITS YOU CAN BUILD IN MINUTES:
the fumdainentals of circuitry after VARIOUS RADIO RECEIVERS, AMPLI-
ouly o few moments study. In FIERS, MORSE CODE PRACTICE
addition each DENSHI BOARD DEVICE, CONTINUITY TESTER,
KIT comes complete with an 80 SIGNAL INJECTOR, SIGNAL TRACER,
page manual of circuits aud dsta. WIRELESS MICROPHONE, ETC., ETC.

DENSHI BOARD KIT SR-1A comprises:

Base | tuner block: 4 resistors; choke coil} nsformer: 284 timsistor for RF;
2 dlodes capacitors; battery block; morse key; antenna lead: crystal earphone;
varions buidge and connecting pieces and 80 page wanual.  This kit permits the building
of 18 basic circuits.

LASKY’S PRICE £4.19.6 rois

DENSHI BOARD KIT SR-2A as SR-IA but with the following
additional parts:
2RB {rangistor for AF: 2 resistars; 1 capacitor;  erystal mucrophone; test probes;
electrade s ailditional conneeting pieees; 9% battery. This kit permits the building of 30 circuits

LASKY’S PRICE £7.2.6 rostys

EXCLUSIVE FIRST THE 1C-403
INTEGRATED CIRCUIT AMPLIFIER
MODULE
AVAILABLE

NOW!

These tiny modules only 256 10 5 millimetres
represent the most a ing breakthrough in circuit
slexign since the introduction of the transistor. The actud circuit no bigger than a pin-
head - s er <k in solid plastic fused with the heatsink and connecting pins to make
an almost ing ctille unit. The 1C-403 iv an integricted power and pre-amplifier requiring
only the adidition of tone and valinne controls, power sourcee and speaker to form a com-
Dlete audio amplitier of 3W output. Originally developed for computer and space projects —
there are many appli w for these unigue devices, wherever high efficiency and ultra
compact 8i requited, i.e. miniature PoA sind andio mnplifiers, intercoms, electronic
organs, tape recorders, etc., ete,

SPECIFICATION (rutings at 20 ():
Frequency regponse 20 Hz to 80K H

-

Oatput power typieally W from 250mV luput.
" 3B, Puwer amp. distortion 0-3°, (at TW, 400Hz).
Ure-nmp. gain 240B. Power aunp. g 268, Max operating voltage 21V, Min. operating
loiul 7-5. Noise level —73dB. Pre-amp. inpnl inip. 2mfohme. Pre-imp and power amp.
D.CLinput current 50N.A.

THE IC-4031S AVAILABLE FROM STOCK EXCLUSIVELY FROM LASKY'S
~COMP.WITH INS.DATA AND SUGGESTED CIRCUIT APPLICATIONS

LASKY’S PRICE 49/6 rox rree |

GET YOUR LASKY'S AUDIO-TRONICS PICTORIAL ﬂl

16 colour pages in large 18X 1lin, forinat packed with 1,000°s of items froni our
vast stocks.  Hi-Fi, Radio, Elcetronics, Test equipment, Components, etc., cte. l
' Nend 1/- for post only and inclusion on our regular mailing list. (3/- vverseas)
o —— e S m— o - - o]

O ESTR
S %

207 EDGWARE ROAD; LONDON. W.2 - Tel. 01723 3271 47 45 TOTTENHAM CT. RO, LONDON, W1 el 01580 2573

33 TOTTENHAM CT. RD., LONDON, W.1

Open all day, 9 a.m.—6 p.m. Monday to Saturday

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

Open all day Thursday, early closing 1 p.m. Saturday

Tel: 01-353 2833 | 118 EDGWARE ROAD, LONDON, W.2

Open all day Saturday, darly closing 1 p.m. Thursday

ALL MAIL ORDERS AND CORRESPONDENCE TO: 3-15 CAVELL STREET, TOWER HAMLETS, LONDON, E.1

Tel: 01-636 2605 | Open all day, 9 a.m.—6 p.m. Monday to Saturday

3
®enns®
Tel.: 01-790 4821

Tel.: 01-723 9789



prepare NOw

for tomorrow’s
world

Today there is a huge demand for technologists
such as electronics, nuclear and computer systems
engineers, radio and television engineers, etc. In
the future, there will be even more such important
positions requiring just the up-to-date, advanced
technical education which CREI, the Home Study
Division of McGraw-Hill Book Co., can provide.

CREI Study Programmes are directly related to the
problems of industry including the latest tech-
nological developments and advanced ideas. The
individual tuition given by the CREI panel of
experts in each specialised field is comparable in
technological content with that of technical
colleges.

Take the first step to a better job now —enrol with
CREI, the specialists in Technical Home Study
Education.

CREI Programmes are available in:

Electronic Engineering Technology * Industrial Electronics
for Automation % Computer Systems Technology % Nuclear
Engineering % Mathematics for Electronics Engineers x
Television gngineering % Radar and Servo Engineering %
City and Guilds of London Institute: Subject No. 49 and
Advanced Studies No. 300.

CREI (London), Walpole House,
173-176 Sloane Street, London S.W.1.
A Subsidiary of McGraw-Hill Inc.

Post this coupon today for a better future

T T

C.R.E.l. {London), Walpole House, 173-176 Stoane Street, London SW.I.
Please send me (without obligation) details of your Educational Programm'es I

CRET

please tick |
My interest is City and Guilds (] General [] I

706

NEW SCO0P

THE
ASTRAD ORION

THE WORLD’S
SMALLEST
6 TRANSISTOR
TW0O WAVEBAND
RADIO RECEIVER
FROM RUSS!A

Made to the highest Russian space-age standurd—this remarkable
micro-size set neasuresonly 1 11/16 x 1 3/10 x 5 5/16in. yet it contains
6 transistors and other comiponents combined in a photo etched circuit,
only 1 x Yin; tuning capacitor, ferrite rod (or core) aerial, battery,
wave band selection, switch, etc.” Qutput to a high impedance, crystal
earpiece, giving ample volume (automatically adjusted) and clear
tone. Brief tech. spec. Waveband coverage— Medium wave 525 to
1605kc(s, Long wave 150kc/s to 408kc[s. Sensitivity: 35mV max.
Selectivity—10dB (at 30ke[s de-tuning). Power source: } x 1-4V
Mercury battery (Mallory type RM625 or equivalent).

The Orion is supplied fully built and tested complete with battery,
left and right fitting earphone supports and attractive black and ivory
plastic presentation|carrying case (matching the Orion). Never
miss your favourite music, sport, news—the Orion is an ideal gift for
all, providing a constant source of enjoyment without disturbing others.
Lasky’s price 39/6 Post 2/6. Extra battery (rechargeable type) 3/6.

*NOTE: The battery we supply with the Orion is a rechargeable type.
Charger units are available enabling you to recharge the battery
from AC Mains 220/240V supply. Price 19/6—post free if ordered
now with radio—otherwise 2/-.

LASKY’S RADIO LTD., 3-15 Cavell St., London, E.1
See our other advert for list of London branches

CENTRAL HEATING

Complete systems at the
LOWEST PRICES IN BRITAIN

As far as we know, no-one can possibly offer central heating
prites lll_(e these—the lowest available in Britain today!
Gua!uty is assured too, for we only supply equipment and
apphanges by leading manufacturers. This is the really
economical way to have central heating. The system of your
choice, gas, oil or solid fuel to suit your home, your needs—
and your pocket! Youdo the installation and that’s easy with
our step-by-step instructions and technical advice—and see
what you save!

PARKRAY GLOW:-WORM
99X MAJORCA
The latest room-
heater and seven
radiators, hot seven

OIL-FIRED
BOILER

Roomheater and
radiators,
water cylinder, hot water cylinder,
pump, pipesandall pump, pipes and all
the fittings you the fittings you
need for a solid need for a gas cen-
{uel central heating tral heating system
system and lashings and a full domestic heating system and
of domestic hot hot water supply.

water domestic hot water
ONLY2339HS

0NLY165908 ONLY2gggns

and the latest microbore systems at even lower prices

All packs contain everything to complete your system and we offer
free technical design and advice, free delivery, up to S years tu pay
on the N.C.B., Gas Board or Oil Companies. Finance Pians.

Oil-fired boiler and
nine radiators, hot
water cylinder,
pump, pipes, oil
tank and all the
fittings you need
for an oil central

. Tg:—. Complete Heating Systems Ltd., 499 Bristol Road, Selly Qak,

Birmingham 29.

l Please send me full details of the lewest-priced central heating systems
in Britain

Name..
. Address..

P.E.I




LIND-AIR OPTRONICSLTD
ST

BRITISH MADE TOP QUALITY Tape, Record Bar and
5

See our vast range of
Electronic Components
and Accessories

Jisol 37 L Play PVC X P2 i i
at our enlarged 11002 4 Teime Tis oy oo 18 babu2 . - SEGHE SBMW °,f
Component Centre J1003 5 Long Play PVC 900t 10/- I & P. 18 m Tﬂn‘p 'croscopes, Binoculars,
25 Tottenham Court Road J1004 57 bouble Play Poly  1200ft 15/~ P. & 1" I8 = Telescopes and Watches at
J1005 53" Lemg Flay PVC 12001t 12/8 P. & P. 2] o 18 Tottenham Court Road
JI006 51" Doulle Play Poly 18001t  28/8 . % P 2] 10P QUATY REcOe
J1007 77 Standard Play PYC 12000t 18/8 P, & P. 2/6 P
MAINS KEYNECTOR 002 o (I Corel L i 180014 Lt 28 e TTC.C1001 MULTITESTER in leuther citse.
¢ 7 auble W Poly P / 2. & P.2/6 - (Y
SAVES TIME—SAFELY! JI010 77 Triple Piay Poly 36001t 50/~ P. & P.2/6 sl F ?3;"‘;‘3,";‘5'(,."%,0}.‘(’,‘{“

DC. volta 5 25, 125,
500, 2,500V, 1.C. Cur-
rent 0-50p A, 0-250mA
Resiatance 0-60K, 0-4
Megohu Decibels
—=20 to +220B. Size

of meter 43 3 lin.
g 85 P R T

AUTO WOUND TRANSFORMERS
All winding voltage ratings and tappings 0-115-200-220-240V, except MT113
0-115-210- 240V

Size Weight Price SHIRA 62D MULTI-
MTI113 200 2] 1H < I13in 1oz 12/8 (P. & P, 2/6) TESTER 20,000 0.p.v.
MT64 T6W 21 21 x2}in 11b 140z 21/9 (P. & P. 4/6) P( \'till_:\ue: 5-25-50-250-
MT4 150W 3} x21 < 3in Kl 33/- (P. & P. 6/- S00-2:5K (20,000 ohine per
One 1aing “Keyoector” jnstantly and MT85 200W 3} <4} xdin 4lb 38/8 (. & P. volt). AC Voitage: 10-50-
wafely connects electrical app MT66 300W 4 <4 < 3iin 6lb Toz 59/4 (. & P, 100-500 1000 volts (10,000
maing supply without the use of a plug. MT110 400W 41 . 4} < din I1h 85/ (P. & P. ohms per volt). DC Cur-
hek  of appliances  may  be  used MT67 500W 5% <4 4l 12th  Saz 89/- (P. & P. rent: 0-50;(.\. 02510 i
uitaneously up to the full 13 amp MTR3 T50W 41 <5) Blin 131b 4oz 95/7 (P. & P. :!51_)m_\,AReuut:u l\:
1 of this device. A red light glows MT84 1000 4} - 54  5lin 161L 142/ (Carr. extra) 0-6My (300 ohm ang K
when “live’*, The 'Keynectar fused MTO3 1500W 5% - 5i - 6kin 281h Yoz 170/6 (Carr. extra) at centre seale). Caps e JOpt to 00
and has it awn rabust awiteh which MTO4 1760W 53 63 6lin 411 195 - (Carr. extra) fd, -001;{1 to - Declbels: —20 to
is interlocked to prevent connections MT95 2000W 7 -6} < 8lin 401h 211 2 (Carr. extra) +221B. Nize 4§ 3} . Camplete with
\I\hev; “l;\‘e“ MT73 3000W  6f - 74 < 8fin 451h 8oz 300 - (Carr. extra) cime 77 Poa PGBk
nealuable to handymen. servicemen,
e | =y LOW VOLTAGE 2V RAVNGE §-DeC BREAD
Primary 200-260V; secondary 12V BOARD
39/6 " MTI111 054 3 c2f <1fin 1207 15/3 (P & P 2/6)
3 MT71 24 21 %2} < 2}in 11b ég: 4;;. .: {: gf»
MT6Y FEN 3} - 21 x 2{in 21, doz /- (P. & P. )
HESAIRCRARTIBAND MT70 6 4 <3~ 33in 3Ib 120z 39/~ (. &
CONVERTOR. L ; H o
When placed within Tin MT72 104 3% 4} - 4in 6lh 3oz 51/ (P&
of & M\\: hand radio illli MT116 204 41 74} <din 111h 130z 95/~ (P &
e S VHE MTI187 304 5% 4] < 43in 16ib 1202 180/- (. &
coverage of VHF Air-
craft Band 108-135Mc/s. LOW VOLTAGE 24V RANGE
can be obtained.  All® Primary 200/250V; secondary 24V
transistor, 9V battery 1A 21 - 2% -2} I 7oz 23/8 (P. & . 4/6) British nide
operation. Fully tunable MTI114 34 2% 3. 3iy b 6oz 38/~ (P. & P. 6/-)
i8iin. . 7 ‘section tele- MT72 54 431~ 3%in 51b 120z 53/10(P. & P. 6/-) Solderless  bremdbuard  panels, for  fast
seopic aerial, Mize 4 - 21 MT17 BA 431 - 31 4in 7lb 8oz 72/ (P& P, 9/ reliable component connections.
14in. 79/6. P, & P. 3/, MTI115 10 41 4} 7 din 11ih 1307 85/- (P. & P. 11/~ Ringle DeCe. One N-De(’ with toutrol

Panel, Jig and Accessorier for solderless
connections to controls, ete., with hooklet
“Projects on =-DeC'* giving comstruction

LOW VOLTAGE 30V RANGE
Primary 200/250V; secandary tapped 12-15-20-24-30V
2 054 33 2% -134in  Hb doz 17/4 (P. & P, 3M)

MODEL MAKER'S MOTOR
No. 15RN. Voltage 11-5V.

Current 400mA. _anque MTT0 A 27+ 21 oqim 2 28/~ (P & P /) ll,el}\'l]s for u variety of cirenits. 28/6.
12g.cm. Body Bize MT20 34 4 3 3 41b o 48/2 (P. & P, G/ P& P.2/6.

1" - long - i” ia. kel i i L o Bor 608 (& b 6 4-DeC KIT. Four %-DeCs wth two Control

4 Shaft A° lon Kb aa S EH 52 S Pancls, J1ga and Accesaoriea ancl, the book-

v P A7 i Ideal for B A 5 <4’ i D o ‘2'07 103/8 (P, PR ) let “‘F'rojects on S De 1 contained in a

: " ~ o: g " T strong attractive plastic Idexl for the

TN small models  and
toys. 5/8 each.

o 3 LOW VOLTAGE 50V RANGE
P.& P13 3for 16/-. P, & P. o/h.

Primary 200-250V; secondary tapped 19-25-33-40-50V

professional user. £5.17.6, P. & P. 3/,

) (ISR 212} x 2¢in tih 110z 21/3 (P. & I & GARRARD D KS
DE-LUXE STEREO MTI104 2A 43} 3Qin 51h 45/8 (I'. &« P. 8 . -
HEADPHONES MT106 44 4% 44 -4 9L doz TU- AP & P9/
MT118 8A 5¢ 5} 41in 18lh Yoz 132/- (P. & P. 13/6)
MTI119 10A 6} 4} < 6ilin 1911 120z 165/~ (P. & . 15/6)

With soft rubber
eirpieces. Tupedance

LOW VOLTAGE 60V RANGE
Primary 200/250V; secondary tapped 24-30-40-48 -60V

%-16 chms. Frequency T124 054 33 %23 < 2%in 21h  doz 24/- (P.& P &
“rylfeponstlz 23-13,000cps. MT127 PXY 4 -3} - 3fin 5lb  #oz 52/10(P. & P. &/
ith lead and stereo MT123 34 4131 -4lin 101 6oz 99/- (P & P. 11
Blulg: . B.inamn MT122 104 615 A}in 231h 207z 152/- (Carr. extra)
iy 59/6. P& PL6. MAINS H.T. RANGE RIP22 lews vt tridy . 5. 9.8
NEW STEREO/MONO Size  Pricel’s P 1025 Stereo'Mono with cut. . £6.10.6
HEADPHONES. MTIAT 200-0-250\  80MA 6.3V 354 5/6:3V 14 30 3. 333/ 6 @ 2025 NterenMonn with cart el
SDH-7. Soft rubber MT6AT. 250-0-250 100MA  6:3V 354 5/6:3V 14 4 3] - 3}in 38/3 & 30008 Stereo/Mono with cart. .| £9.10.8
earpieces with  slide MT110 250 0-950V 120MA  6:3V 354 5/6.3V 14 4 4 -3}in 44/9 6/ J(I;O( ) Stereo/Mono with cart, .. £10.19.8
switch for  1aono/ MTIIAT 300 0-300V 100MA  6:3V 35A 5/6-3Y 14 4 31 - 3din 37/8 6/ RGN 0 00 =0 (REICH0
stereo listening and MTI2AT 300-0-300V 120MA 63V 44 5/6:3V 14 4 3] <3kn 46/2 9/ 5{’.5 with pecgu Derani cart. .. 217, 4.8
ind. vl controls. MT33AT 300-0-300V 150 63V4A5/MaVIA 4 4<3Lin59/4 o SE05 less cartridge ... ... £11.19.8
Impedance 8-16 ohni MT2AT 350 0-350\ 80 6.3V 354 5/6V 14 4 3} - 31in 388 & SLog with Decea Neram cart. .. £17. 4.8
Freq.  response 25 MT7  350-0-350V 100 -3V 354 5/6-3V 1A 4 31 - 33in 42/4 6 DI TELIING  osesnom | Eh £
a e 5 i b = 18’
P s BATTERY CHARGER TYPES 75 foss eartr ke 218180
Primary voltage 200-250V; secopdary 6-12V SL75 less cartridge . £28. 7.0
MTi7 1A 23 24 v 2¥n 1b 6oz 15/~ (P. & . 4/6) NLU5 less cartridge . £38.19'8
154 2321 <2jin b Yoz 28 (P. & P. 4/6 Bases for above . 24196
24 3} - 2§ < 2Qin 21b 4oz 25/4 (P& P 6 SPECIAL OFFER! o
SINCLAIR IC-10 INTEGRATED CIRCUIT 33 473 330 Slb 8oz  28/4 (P. &P 6 8P25 less cart., with buse . £13.10.0
14 4 2¢ 3tin b 1oz 33/~ (P& P H/- P. & 1. Decks 12/6, Cover 4/h, Hase 4/
4 3% 3iin olb 40z 42/~ (P. & P. /) . & P. Deck/Cover/Base 17
4 -3} -3iia 51b 1207 48/ (P.x 1.6
44 3jin 61h 587 (P x P 9/
344 6lb oz 785/~ (P.& P. §/) S
41 731 <din @b 8oz 89/~ (L. & P. 8/) MINIATURE SOLDERING TRON
att Amplifier.  Size only 1 x 04 x 4134 - din OIb Yoz 105/~ (P. & P. 9/-) British niade awl designed for use with
A true hifi amplifier camplete 5} - 4} < diin Uib 1oz 125/~ (P & P11/} transistor circuitry but” ideal for nuny

Amperages are d.c. with nominal selenium bridge rectificrs

lilutigiienll
MAINS ISOLATING RANGE also available TIED Werh ERS B TN, Tl

7din, din oslide on bit.  Price  32/8.
P& P2

i} .

with manual giving details of a wile range
af applications and instructions. tinaran-
teed 3 ye ONLY 59/6. 1. & P 1/6.

LIND-AIR OPTRONICS LTD

18,25 & 53 TOTTENHAM COURT ROAD, LONDON W.1,

- Telephone: 01-580 2255/4532/7679
Shops open 9-6 pm. Monday to Saturday. Thursday until 7 pm,
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LIGHT FLASHERS
Heavy duty light
flasher employs a
condenser discharge
principle operating
on electro mechani-
cal relay. (As inset.)
Houeed in strong
plastic case. Flash.
ing rate between
60-120 per minute.
12 volt DC opera-
pe.  Nize2 11/16"

tion.  Maxinm loal 6 a
dia. 4°. Supplied braml new at a fraction
of original cost 6/8 each. P. & P. /4,
(3 for 17/6. P. & P. 4/6)

R209 MK 11 COMMUNICATION RECEIVER
11 valve high grade communication receiver
suitable for tropical use. 1-20 Mc/s on 4
bands. AM/CW/FM operation. Incorpor-
ates precision vernier river, BFO. Aerial
trimmer, inter-
nal !‘)enker and
12V de. in-
ternal power
supply. Rup-
plied in excel-
lent  comdition,
fully tested and
checked.

£15

Carr, 20/-.

TYPE 13A DOUBLE BEAM
OSCILLOSCOPES

- An excellent general pur-
pose D/B oscilloacope.
T.B. 2 ¢/s-160 kefs.
Bandwidth 55 Mc/s.
Sensitivity 33 mV/CM.
Operating voltage 0/110/
200/250 V. a.c. SBupplied
in excellent working con-
«ition. 222.10.0 or com-
plete with all acceasories,
probe, leads, lid, ete.
285, Carrlage 30/-.

MARCONI CT44/
TF956 AF

ABSORPTION
WATTMETER

1 p/watt to & watts.
220, Carr. 20/-.

SOLARTRON CD.
Double beamn, d.c.
condition, 28§ each.

CLASS D WAVEMETERS
——nx A crystal controlled hetero-
—m| (dyne frequency meter
covering 1-7-8 Mc/s.
Operation on 6V d.c.
Ideal for amateur use.
Available in good used con-
dition. £5,19.8, Carr. 7/86,
or brand new with acces-
sories. £7.19.8. Carr. 7/6.

CLASS D WAVEMETERS No. 2

1016 OSCILLOSCOPE
To 5 Mc/s. Excellent
Carr. 20/-.

Cryetal  controlled.  12-18  Me/s.  Mudus
or 12V d.c. operation. Caoriplete with
calibration charts.  Excellent  ciulition.

212.10,0. Carr. 30/-.
T0-3 PORTABLE OSCILLOSCOPE

3ln. tube. Y amp. Sen-
sitivity  0-1v p-p/CM.
Bandwidth 15 cps-1-§
MHZ. Juput  imip 2
meg 3 23 PF. X amp.
sensitivity 0-9v  p-p/CM.
Bandwidth 1-3 cps-800
KHZ. Tonput imp. 2
meg} 20 PF. Time base.
5 ranges 10 cps-300
KHZ. Synchronization. Internalfexternal.
Illuminated  scale 140 215330 MM.
Weight 1511h. 220/240 V. A.C. Nupplied
tlraﬂnd new with handbaok. 235.0.0, Carr.

SOLARTRON CD. 711S.2 0SCILLOSCOPES

Double heamn. D.C. to 9 Me/u. Perfect
order, 285, Curr. 30/-.

TRANSISTORISED L.C.R. A.C.
MEASURING BRIDGE

A new portable
hridlge offering ex-
cellent range and
accuracy at  low
cost. Ranges: R.
Q-1 meg 0
6 Ranges +1%.
Ll uH - 711
HENRYS 6 Ran-
ges -2%. C. 10pF
+1110mFd. 6
TIURNS RATIO 1:1/1000-

Ranges = 2¢,.
1:11100. 6 Ranges + 1%. Bridge voltage at
1,006 cps. Operated from 9 volts. 100uA.
Meter indication. Attractive 2 tone metal
case. Size 7 -5-2In. 220. P. & P. 5/-.
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UNR-30 4-BAND COMMUNICATION
RECEIVER

Coverlng 550 Kc/s-30 Mc/s. Incorporates BFO. Built-in
speaker and phone jack. Metal cabinet. Operation 220/
240V, a.c. Supplied brand new, guaranteed with

instructions. Carr. 7/ I 3 gns

LAFAYEVTE SOLID STATE HAGD RECEIVER

5 BAND AM/CW/88B AMATEUR AND SHORT
WAVE 150 kc/s-400 ke/s and 580 kc/s-30 Mc/s
FET front end ® 2 mechanical filiers ® Huge
| dial ® Product detector ® Varisble BFO @ Noise
limiter ® 8 meter ® 24in Bandspread @ 230V
2.c./12V d.c. neg, earth operation ® RF gain
control, Size 15in  93in - 8}in, Weight 181b.
EXCEPTIONAL VALUE. 245, Carr. 10/-. 8.A.E.
for tul! details,

TRIO COMMUNICATION
RECEIVER MODEL 9R-59DE

4 band recelver covering B50Ke/s to 30Mc/s.
continuous and electrical bandspread on 10, 15, 20,
40 and 80 metres. 8 valve plus 7 diode circuit.
4/8 ohm output and phone jack. 88B-CW @ ANL
@ Variable BFO @ 5 meter @ Sep. bandspread
“lial @ IF 445Kc/s @ Audio output 1-6W. @
1 Varlable RF and AF galn controls. 116/250V
A.C. Mains. Beautifully designed. 8ize:7 - 15
With instruction nanual and service data. £42,10,0, Carriage pald.

10in.
TRIO COMMUNICATION TYPE HEADPHONES Normally £5.19.8.
OUR PRICE £3.16.0 if purchasell with above receiver.

TRIO JR-500SE 10-80 Metre
AMATEUR RECEIVER

Covers all the amateur bands in 7 separate ranges
between 35 and 29-7Mc/s, 7 valves, 2 transistors
and 5 diodes plus 8 crystals: output 8 and
500 ohmn and 5,000 ohm phone jack, Crystal
controlied oscillator. Variable BFO, VFO.
AVC, ANL. R meter. S8B-CW. 8tand-by switch.
Bpecial double gear dial drive with direct reading
down to 1kHz. Remote control socket for con-
nection to a transmitter. Audio output 1W
115/250V a.c. mains, Superb modern styling. Size
7 ~ 13 » 10in. with Instruction manual and
service data. £68,10,0. Carr. paid.

TRI1O T8 510
AMATEUR TRANSCEIVER
with speaker and maina P.8.U.
212, IN S8TOCK!

AT

TRIO SP5D Matching Speaker Mate and TRIO HS84

SPECIAL BONUS Communication Headphones, Normal Value £10.7.0,

OFFER !

FREE OF CHARGE with every JR.5008E purchased.

HAMMARLUND SP600JX
COMMUNICATION RECEIVER

High guality professional dual converslon commmunication
recelvers. Few availuble agaln in thls country at a
reasonable price. Frequency range 540 Kc/s-54 Mc/s In
6 bands, variable tuning or 6 channel crystal controlled.
2.5 watt output into 800 ohms. Input 110/230V a.c.
20 valve circuit incorporating: Xtai filter, B.F.0.,A.N.L.,
Xtal calibrator, § mieter etc. Size 19 < 12 x 22in.
(List £620.) Offered in excellent condition fully testel and checked.

AVOMETER MOVEMENTS

fipare movements for Model 8 or 9.  (Flited
with Model 9 scale) or basis for any multl-
meter.Brand New and Boxed 68/8 P, & P. 8/6.

T.E.40

HIGH SENSITIVITY

A.C. VOLTMETER

. input 10 ranges:
01 /<003 / 1/ i
3710/ 30 { 100 / 300V.
R.M.B. 4cfa.-1-2Mc/s.
Declbela —40 to +50dB.
HBupplied brand new
compiete with leads and

instructions. Operation
230V a.c. £17.10.0.
Carr. 3/-.

LELAND MODEL 27 BEAT
FREQUENCY OSCILLATORS
Frequency 0-20 Kc/s on 2 ranges. Output
5000 or Sk(. Operation 200/260V. A.C.
Supplied in perfect order. $12.10.0. Carr.”
10/-,

TE-65 VALVE VOLTMETER

e High quality instrument
with 28 ranges. D.c. volts
1-5-1,600V. A.c. volty
1-5-1,600V.  Reslstance
up to 1,000 megohms.
220/240V a.c. operatlon,
Complete with probe and
instructions.  £17.10.0.
P. & P. 6/, Additional
Probes avallable: R.F.
85/-. H.V. 42/6.

COSSOR 1049 DOUBLE BEAM

OSCILLOSCOPES
D.c. coupled. Band width lke/s.
order. #25. Carr.30/-.

AM/FM SIGNAL GENERATORS
'\;\m Osclllator Test No.
S 2. A high quality
\ precislon instru-
ment made for the
ministry by Alrmec.
Frequency cover-
age 20-80Mc/s. AM
C.W./FM. Incor-

Perfect

| L e rag  RCA COMMUNICATION
=R N RECEIVER AR88D
- ] ol Latest release by ministry BRAND NEW in
1l I '(. ||‘|||\|| original cases. 110-250V a.c. operation. Fre-
I\' ||l|||v" e (i g quency in 6 Bands. 535Kc/s-32Mc/s continuoua.
""ﬂl 717 o W= ||’|1 l||“||i| Qutput impedance 2-5-600 ohms. Incorporating
T o lu|||'| "Nll“"lllll i crystal filter, noise limiter, variable BFO, variable
‘ i i relectivity, ete, Price £87,10,0. Carr. £2.

LAFAYETTE PF-60 SOLID STATE VHF FM RECEIVER

A completely new transistorised recelver covering
152174 Mcjs. Fully tuneable or crystal controlled
{not supplied) for fixed frequency operation. Tn-
corporates ¢ INTEGRATED CIRCUITS. Built
in speaker and illuminated dial, Hquelch and vol-
e controls. Tape recorder output. 750 aerial
input. Headphone Jack. Operation 230V. A.C./
12V, D.C. Neg. earth. 2£37.10.0, Carr.10/-.

CLEAR PLASTIC PANEL METERS
Firut grade guality Moving Coil panel 1eters.
Type MR 38P. 1%}!/,,in square fronts.
500-0-5002 A 25/~ 50mA ....... 25/~ 150V,
.25/~ 100mA
150mA
200mA
300mA
500mA
3v.D.C
10V. D.

. .28/~

8 meter 1mA.28/6

oo VU meter....38/8
Bend s.a.e. for leaflet.

ST

Windings embedded in vitreous
enamel. Heavy duty brush wiper. Continuocus ratlng. Wide range
ex-stock. Single hole fixing, {In. dia. shafts. Bulk quantities available.
25 WATT  10/25/50/100/250/500/1,000/1,500/2,500 or 5,000 ohms, 14/6. P. & P. I/6.
80 WATT. 10/25/50/100/260/500/1,000/2,500 or 5,000 ohms, 21/-. P. & P. 1/6.
100 WATT. 1/5/10/25/50{100/250/500/1,000 or 2,500 ohme, 27/6. P. & P.1/6.

High quallty ceramic construction.

porates pi dial, level meter, precision
attenuator 1uV-100mV. Operation from
12V e, or 0/110/200/260V a.c. 8ize
12 7 8} < %in. Supplled in brand new
condition complete with all connectors
fully tested. 248, Carr. 20/-.

GEARED MAINS MOTORS
Paralux type 8D19 230/250V a.c. Re-
versible. BOKARPM. 40 l|\‘) in. Cor:lX!eLe

with a
99/6. Carr. 10/-.

TE-18A  Transistorised
Signal Generator. franges
400 kHz-30 mHz. An
inexpensive Instrunient
for the handyman. Oper-
ates on 9v battery. Wide,
read scale.
modulation.
bExbix31}. Complete
with instructions and
leads. £7.19.8. P.&P. 4/-.

FIELD TELEPHONES TYPE L
Generator ringing, metal cases. Operates
from two 1-5v. batteries (not supplied).

Excellent condition. 24.10.0 per pair,
Carr. 10/-.

AUTO TRANSFORMERS
0/116/230v. Step up or step down. Fully
shrouded.

150 W L& P.3/6

T300 W. P. & P. 4/6

500 W. & P.6/6
\ 1,000 W L& P76

1,500 W. 87198, P. & P. 8/6

7,600 W. 816,10.0, P. & P. 20/-

G. W. SMITH
& CO (RADIO) LTD.

Also see oppos. page




ARF-100 COMBINED AF-RF

SIGNAL GENERATOR

SINE WAVE
) 20-200,000  c¢/s.
Nquare  wave 20—
30,000 cfs. OfP

P/PBOOH 3-8 V. P/P.
; 100 Kc/s-300

0 3 M(/s Variable R.F.
attenuation iutfext. modulation. Tncorpor-
ated (lual purpose meter to hitor AF out-
put and % mod. on R.F 220/240 V ae.

£30.0.0. Carr. 7/6.
TE-20D RF SIGNAL GENERATOR

Accurite wide range
vignai generator cover-
ing 120ke/s to 500Mc/a
on 6 bands. Directly
culibrated.  Varjable
RF attenuator, audio
output.  Xtal socket
for callbration. 220/
240V a.c. Size 140 -
215 - 170mm.  Brand
new with inatructions.
£215. Carr. 7/6.

PEAK SOUND PRODUCTS
Full range of Amplifiers, Kita, Speakers in
atock.

TY75 AUDIO SIGNAL
GENERATOR

Rine Wave 20¢/s  to
200kefs'  Nyguare Wave
20¢/8 to 30kefs. High
and  low  impedance
output. Cutput variable
up to 6 voits. 220/240
volts a.c.  Size 210
160 ¥ 1200, Brand
new with instructions.
218, Carr. 7/6.

MARCONI TF142E DISTORTION FACTOR
METERS
120,

Excellent comdition.  Fully tested.

Carr. 15/-
LAFAYETTE TE46 RESISTANCE
. CAPACITY ANALYS R

2pF-2,000 mid
2 ahiw-200
megohme.  Also
checks impe-
dance, turns
ratio, insula-
tion,  200/250V

a.c. X
Brand New £17,10.0.
Carr. 7/6.

ADVANCE TEST EQUIPMENT
Brand new and boxed in original sealed cartons.
VM,76 VALVE VOLTMETER R.F. measure-
ments in excess of 100Mc/s and d.c.
measuremsnts up to 100V  with
accuracy of 1 2% d.c, range 300 MV
to 1kV a.c. range 300MV to 300V
RMS. Resistance 0-02-500M 2,
Price £72.
A.C. MILLIVOLT METER. Transis-
torised 1 MV-300V. Frequency lc/s
to 1 Mc/s. Price 255.
UHF MILLIVOLT METER. 'Tran-
sistorised. A.c. range 10MV-3V.
D c. current range oom/A ~-0-3MA.
1 obm-10

VM.78

.79

Price 2125,

H1B AUDIO SIGNAL GENERATOR.
15¢/s-50kc/s. sine or square wave.

J1B AUDIO SIGIAL GENERATOR.
lﬁc/l—bokc/n Price £30.

2B AUDIO SIGNAL GEIERATOR As
per J1B except fitted with output
meter. Price £35.

TT18 TRANSISTOR TESTER. £37.10.0.

Carriage 10/~ per item,

MODEL ZQM TRANSISTOR CHECKER
It has the fullest capacity for
checking on A, B and Ico.
Equally mluptable for
checking «iodes, etc.
Bpec.: A: 0-7-0-9967.
B: 5-200. Teo: 0-50
wicroamps  0-5 mA
Resistance  for  diode
200 Q-1 MQ. Suppliel
complete with instruc-
tona, battery and lead. £5.19.8. P. & P. 2/6.

SONOTRONIC PORTABLE OSCILLOSCOPES
Ex-govt. scope, general purpose; 3in. c.r.t.
Malne operated. Fully tested and checked.
£12.10.0. Carr. 7/6.

SOLARTRON MONITOR OSCILLOSCOPE
TYPE 101

An extremely high gquallty oscllloscope
with time base of I0ufsec to 20m/fsec.
Internal Y  amplifier. Separate maing
power wsupply 200/250V. Hupplied In ex-
cellent condition with cables, probe ete., an
received from Ministry, £8.19.8 30/-.

Lalest

EQUIPMENT. . . .

Carriagefinsurance 7/6 extra any model,
Bases £3,10,6, Perspex covers £3.10.0.
models at £4.15.0. Carr. 5/-.

The latest edition giving full
details of a2 comprehensive
range of Hi FI EQUIPMENT,
COMPONENTS. TEST EQUIP-
MENT and COMMUNICATIONS
Naarly 200
pages, fully illus-

trated and deail-
ing thousands of
itams — many at
bargain pricas.
FREE DISCOUNT
COUPONS

VALUE 10f-

SEND NOW-ONLY 716 P&Py-

GARRARD

FULL CURRENT RANGE OFFERED, BRAND NEW AND GUARANTEED AT FANTASTIC
s v

BAVING
SRPUY sterea 85.19.8 *SL55 £11.19.6
*10256 Mono £2.10.0 A70 MKI11 212.10.0
*1025 Stereo £7.15.0 *AT60MKI1 £13, 5.0
Stereo  £7.18.6  *SL65 £14.14.0
T/ AP75 £17.17.0
Monao/stereo  £8.17.6 401 228. 7.6
*3000 Sterea  £9.19.8  SL75 £28.10.0
SP25 MKII £1118.8 SL95 £35

WRB4 e
*xpecial offer bawe and cover available for these
Full range of Gieran accessaries available,

228,

LAFAYETTE LA-224T TRANSISTOR STEREO AMPLIFIER

19 transistors, 8 diodes, 1HF music power, 30W
at 8. Response 30-20,000 - 2dB at 1W. Dis-
tortion 1% or less
Qutput 3-16Q.
trols.
Brushed aluminium, gold anodised extruded front
panel with complementary metal case. Size 10}
3 G/16 -

Inputs 3mV and 250mYV.
ate L and R volume con-
Rtereo phone jack.

Rep:
Treble and bass control.

7 13/16in. AC,

Carriage 7/6.

Operation §15/230V.

TE-51. NEW 20,0000
VOLT MULTIMETER with
overload protection and
mirror scale.  0/68/60/120f
1,200V a.c. 0/3/30/60/300/
600/3,000V d.c. 0-60uA/l2
/300mA d.c. 0/60K/6 meg
ohm. 92/8. P. & P. 2/

MODEL
100K 0 /VOLT.

mirror scale.

AB-100D.
5in.,
Built-
In meter protection.
0/3/12/80/120/
300 ; 600 / 1,200V
d.c.  0/6/30/120/300/
600V a.c. 0/10uA/
6/60/300MA/12 Amp.

0/2]( / 200K [ 2M ¢
00M g . —20  to
+]u|B £12.10.0.
& P. 3/8.
MODEL TE-80

50,000
O.P.V. MIRROR SCALE
OVERLOAD PROTECTION
0/3/12/60 /300 / 600/ 1,200V
e, 0/6/30/120/300/1,200V
d.c. 0-03/6/60/600MA d.c.
16k / 160k 2 / 1-6/16M Q.
—20 to +46318. £7.100.
P. &P 3.

MODEL TE-70. 30,000
O.P.V, 0/3/15/60/300/
600/1,200V. d.c. 0/6/
30 / 120 [ 600 / 1,200V

a.c. 0/30uA / 3/30 /

300mA. O/16K/160K/

1'-6M /[ 16megohm

£25.10.0. P. & P. 3/-.
MODEL PT-34.
1.000 0.P.V.0/10/
50 / 250 | 500 /
1,000V a.c. and
d.e. 0/1/100/500
mA d.e. 0/100

K() 390/6.P. & P.

N NN ’

SHOS g,

S

(ALL MAIL ORDERS TO

TE-900 20,0000
VOLT GIANT
MULTIMETER

Sin. full view meter. 2
colour scale, overload
protection.  0/2-5/10/
250/1,000/5,000V a.c.
0/25/12:5/10/50/
250 / 1,000 / 5,000V
d.c. 0 / BOuA /110 /
100 / 500mA  10A
d.e. 20K / 200K / 20
MQ.218. P. & P. b/-.

MODEL TE-10A. 20k Q/
Volt, 5/25/80/250/500/2,600
V, d.c. 10/ 60 / 100 / 500 |

1,000V.  ac.  0/50uA/25
mA.f250mA. d.e. 0/6K/6
megohm. — 20 to +22dB.

10-0, 100 mfd. t 0 0-100-0-1
mfd. 89/6. P. & P.2/6,

HODEL TE 8§0. 20,000
0/10/00’100/600/
1,000V, a.c. 0/5/25/60;

250 / 500 / 1,000V d.c.

05uA. 5/60/500mA/

0/6K/60/K/000K/6 Meg.
76.P. & P. 3.

MODEL TE12. 20,000
O.P.V, 0/0-6/30/120/600/
1,200 / 3,000 / 6,000V d.c.
1/6/30/120/600/1,200\' a.c.
0/ 60iA /6 )60/ 600MA.
0/ 6K / 600K / 6meg./60.
Megohm  50PF. 2 MFD
25.10.8. P. & P.3/5.

LAFAYETTE
57 Range
50,000 0.P.V,

u
Volts
A.c. Volts
1,000V D.c. Current
254 A-10 Amp.
Ohme. 0-15 MegQl
dB.—20 to +81
Vverload Protec

. £12.10.0. Carr. 34,

(RADIO) LIMITED

3and 34,LISLE STREET,

LEICESTER SQ,LONDON ,W.C.2 01-437 9155
311, EDGWARE RD.,LONDON,W.2 01-262 0387
LISLE STREET,LEICESTER SQUARE,LONDON, W.C.2)

* TRANSISTORISED FM TUNER %

RANSISTOR
HIGH QUALITY
TUNER, 81ZE
ONLY 64 «2}in.
3 LF. stages.
Double tuned dis-

criminator. Ample
output to feed most
ampllfiers. Oper-

ates on 9V battery.
Ready huilt readdy (nr use.

Coverage 88-108 Mc/s.
Fantastic value
tor money, .8, P.& P /6.

Hteren muluplex ’nl'\pwrs 89/8,

TRANSISTORISED
TWO-WAY TELEPHONE
INTERCOM

Operative over amazingly
long dlstances. Separate call
and press to talk buttons,

2-wire connection. 1000’s of
applications. Beautifully fin-
ished in ebony. Supplied

complete with batteriea and
wall brackets.
£6.8.6, P. & P. 35,

SINCLAIR EQUIPMENT

Z12 12 watt amplifier, 89/8

PZ4 Power Xupply 1'nit 89/6

Stereo 25 Preanp., 29.19

Q14  Npeakers, £7, 19 8

Micromatic Radio Kit,
49/8. Built 59,8

NOW IN STOCK IC/10 59/6
ALL PONT PALD
SPECIAL OFFER
Two E12 Awps., PZ4 Power Supply, Stereo
25 Premmpliier, 222, or with two Ql4
apenkers, £37.

NEW SINCLAIR 2000 SYSTEM
35 watt Integrated Amplifier 289, Carr. 5/-.
Helt powered F.M. Tuner. £85, Carr. 5/-.

HOSIDEN DHO04S 2-WAY STEREO
HEADSETS
Each headphone
tains a 2}in
and a gin
Bullt in
level controis.
25-18,000c/s.
cable and stereo plug.
25.19.6. P. & P.2/6.

con-

woofer
tweeter.

individual

TE111,

DECADE

RESISTANC

ATTENUATOR

Variable  range L2

¢-111dB.  Con-

nections. Un-

balanced T and T. Impedance
8000 range (O I«IB < lO) + (1B < 10)
+ 10 4+ 20 + 30 + 40iiB. Frequency :
d.e. to 200kHz {(=3dB). Accurac:
0-051B.  +imlication dB - 0-01. Maxi-
mum jnput leas than 4W (50V). Built in

H00 Q3 load resistance with internalfexternal
switch. Brand new ££7,10,0, P. & P. §/-.

RECORDING HEADS
Reuter {-track. As fitted to Collaro Mk. 1V
and Stwdio Decks.  High imp. record play

back. low imp. erase. Brand new. 19/8
pair.  COSMOCORD }-track heads. High
mp. record/playback 68/-. Low imp.
erase 20/-. ARRIOTT }-track hends.
High imp. record/playback 88/-. Low imp.
erage 20/-. Post extra.

AMERICAN TAPE

First grade quality American tapes. Brand
new  Dlscount on quantities.

3ij 251t. L.P, acetate. .. 38

600ft. T.P. mylar . 10/~

001t. std. plastic 8/8

00ft. L.P. ncetate 10/-

in. 1,200ft. D.P. mylar . 1§/-

bin. 1.8001t. T.P. mylar . 22/8

Siin. 1,2001ft. L.P. acetate . 12/6

5iin. 1,200ft. L.P. inylar 18/-

8iin. 1,800ft. D.P. myk 22/8

51in. 2,400ft. L.P. mylar 39/8

7in. 1,2004t. stil. acetate. 12/6

7in. 1,8001t. L. 15/-

An 1.8001t mylar . 20/~

mylar 25/~

mylar ool 45/-

Postage 2/-. b\'er 3 post pi

MAXELL TAPE CASSETTES
C60. 10/3; C90. 14/3; C'120. 19/8. Post extra.

am. to
6 p.m.Mon, to
Sat. (Edgware

Road 3} day
Thurs.) Trade

supplied.

01-437 8204




DIMMASWITCH

s

This is an attractive dimmer unit which
fits in place of the normal wall light
switch. The mounting plate is ivory to
match modern fittings and the control
knob is in bright chrome. An ON/OFF
switch is incorporated to control up to
500 watts at mains voltages from
200-250 volts, 50 Hz.

These are normally sold at £4 19s. 6d.—
our price is £3 5s. We also offer at
£2 15s. a complete kit of parts with
simple instructions enabling you to
build this dimmer yourself.

The circuit uses the latest miniature
RCA triac and new diac triggering
device to give complete reliability.
Radio interference suppression is
included.

DEXTER & COMPANY

14 Endsteigh Gardens, Chester CH2 ILT
Chester 26432

MAINS

ynector

A REYOLUTIONARY PRODUCT

SAFEST & QUICKEST
WAY TO CONNECT

ELECTRICAL EQUIP-
MENT TO THE MAINS

No plugs — no sockets — no risk of bare wires. To

connect anything electrical, from an oscilloscope to an

electric dnill, simply open the fuse housing. depress the

keys. insert the wires and close the housing. A neon

hght on the front of the Keynector glows to indicate

proper connection. Multi-parallel connections can be

made up to 13 amps. Keys are colour coded and
lettered LEN for quick identification. The Keynector

casing Is in two-tone plastic and measures 5in. - 3in
13in. Price 39/6 plus S - p. & p
E.B. INSTRUMENTS
OIVISION OF ELECTAONIC BROKERS LTD
49-53 PANCRAS ROAD, LONDON, N.W.|I
TELEPHONE 01837 7781

cuts out plg:

CRESCENT RADIO LTD.

(etectronic component specialists)
For all regular components try
40 Mayes Road, Wood Green, N.21
For surplus components and equipment try
Il Mayes Road, Wood Green, N.,22
COMPONENT BARGAINS
SOOK. (I Log Pots with Good

Spindle .. .. N 1/6 each
I0MFD 6 voit Mimature Type. . 8/- per dox
68 2 W/W. S watt Resistors .. 9/— per doz
Carpenter Polarized Relay No.

4H4(z)MK2 .. oo .. 10/- each
SK {2 D.P. Transistor Pot 2/6 each
8MFO 3 volt Miniature Type .. 4/6 per dox
-047MFD 160 volt Mullard Type 4/6 per dox
Variey Relay YP/2 700 6/- each
OC!9 Power Transistor 5/- each

Pack of 50 Unmarked, Untested

Transistors .. .. .. 10/6 per pack
I16MFO 275V Small Type Capaci-

tors .. ga oo oo H/- each
SOOMFO 6 volt Transistor Capa-

citors .. ao aa . 10d each
t inch Spun Aluminium Stan-

dard Spindle Knob .. 2/6 each
24 inch 25 2 Loudspeaker 5/6 each
24 inch 80 0 Loudspeaker 5/6 each
I00MFO 6 volt Minjature Type 9d each

4 Way Standard Connecting

Blocks a5 oa a5 6d. each
-047 750 volt Capacitors 3/6 per doz

MODEL MOTORS

Small Motors for the Model Maker, etc.

12 voit 9.000 RPM 4/6 each

3 volt 4,900 RPM . 211 each

BARGAIN COMPUTER BOARDS

Assorted Components mounted on boards all
with long tags. l|deal for breaking down and

experimenting with. Take advantage of
bulk purchase

| Board ao oo .. _2/-each
20 Boards L. 20/-

PRINTED CIRCUIT BOARD

B x 6 inch One Sided Board 1/- each
CASSETTES

All BASF. Types: C60 .. 13/6 each

C90 19/6 each

cize .. 158/- each

With our new premises in Mayes Road we can

now offer an even wider selection of com-

ponents for the home constructor and

enthusiast.

POSTAGE WITH ORDER PLEASE; P.5.
ur new catalogue is now available at 1/6 per

copy

A TECH-PRESS PUBLICATION

POST NOW FOR THIS OFFER /!

standingly successful

type drawing.

The series will be of
exceptional value in
training mechanics and
technicians in Elec-
tricity, Radio and

Electronics.

WHAT READERS SAY

“I am highly delighted with the books; I
didn’t know a complicated subject could be so
easily presented.”

J. K., Earlsfield.

“I am pleased to say how understandable your books are. I have
now quite a sound knowledge of Electronics.’

P. S., Southgate.

I know your Manuals will prove invaluable for my training and
career as a technician.”’

J. L., S. Shields.

The New Picture-Book’way of learning

BASI

You’ll find it easy to learn with this out- the latest research into simplified learning
NEW PICTORIAL techniques.
METHOD—the essential facts are explained PICTORIAL APPROACH 1o learning is the
in the simplest language, one at a time, and quickest and soundest way of gaining mastery
each is illustrated by an accurate, cartoon- over these subjects.

The books are based on

ELECTRICITY (5voLs)
ELECTRONICS (6voLs)

This has proved that the

TRY IT, IS TO PROVE IT

SRS EESNSESESEONEEEEN
To The SELRAY BOOK CO., 60 HAYES HILL, HAYES, BROMLEY, KENT BR2 7HP

Please send me WITHOUT OBLIGATION TO PURCHASE, one of the
above sets on 7 DAYS FREE TRIAL, I will either return set, carriage paid.
in good condition within 7 days or send the following amounts. BASId
ELECTRICITY 75/-. Cash Price or Down Payment of 20/~ followed by 3
fortnightly payments of 20- each. BASIC ELECTRONICS 90/-, Cash

'Price or Down Payment of 20/- followed by 4 fortnightly payments of 20/-

each. This offer applies to UNITED KINGDOM ONLY. Overseas

customers cash with order, prices as above.
Tick Set required (Only one set allowed on free trial)
BASIC ELECTRICITY [ BASIC ELECTRONICS [ |

Prices include Postage and Packing.

Signature

(If under 21 signature required of parent or guardian)
INAME ..ottt et et e e s
BLOCK LETTERS

FULL POSTAL
ADDRESS




MONOLITHIC INTEGRATED
CIRCUIT HIGH FIDELITY
AMPLIFIER AND PRE-AMP

theworld’s most advanced high fidelity amplifier

The Sinclair 1C-10 is the world’s first monolithic integrated circuit
high fidelity power amplifier and pre-amplifier. The circuit itself, a
chip of silicon only a twentieth of an inch square by a hundredth of an
inch thick, has an output power of 10 watts. It contains 13 transistors
(including two power types), 2 diodes, 1 zenor diode and 18 resistors,
formed simultaneously in the silicon by a series of diffusions. The chip
is encapsulated in a solid plastic package which holds the metal heat
sink and connecting pins. This exciting device is not only more
rugged and reliable than any previous amplifier, it also has consider-
able performance advantages. The most important are complete
freedom from thermal runaway due to the close thermal coupling
between the output transistors and the bias diodes and very low level
of distortion.

The 1C-10 is primarily intended as a full performance high fidelity
power and pre-amplifier, for which application it only requires the
addition of the usual tone and volume controls and a battery or mains
power supply. However, it is so designed that it may be used simply in
many other applications including car radios, electronic organs servo
amplifiers (it is d.c. coupled throughout) etc. The photographic
masks required for producing monolithic I.Cs are expensive but once
made, the circuits can be produced with complete uniformity and at
very low cost. It also enables us to give a 5 year duarantee on each
IC-10 knowing that every unit will work as per'fectly as the original
and do so for a lifetime.

— g | — || g

B SPECIFICATIONS

Output 10 Watts peak, 5 Watts R.M.S. continuous.
Frequency response 5 Hz to 100 KHz+1dB.
Total harmonic distortion  Less than 1% at full output.

Load impedance 3to 15 ohms.
Power gain 110dB (100,000,000,000 times) total.
Supply voltage 8 to 18 volts.
Size 1 X 0.4 X 0.2 inches.
Sensitivity sSmV.
Input impedance Adjustable externally up to

2.5 M ohms.

B CIRCUIT DESCRIPTION

The first three transistors are used in the pre-amp and the
remaining 10 in the power amplifier. Class AB output is
used with closely controlled quiescent current which is
independent of temperature. Generous negative feed-
back is used round both sections and the amplifier is
completely free from crossover distortion at all supply
voltages, making battery operation eminently satis-
factory.

B APPLICATIONS

Each 1C-10 is sold with a very comprehensive manual
giving circuit and wiring diagrams for a large number of
applications in addition to high fidelity. These include
stabilised power supplies, oscillators, etc. The pre-amp
section can be used as an R.F. or I.F. amplifier without

any additional transistors.

POST FREE

SINCLAIR

with IC.10

manual and

5 year guar-
[] antee

SINCLAIR RADIONICS LIMITED
22 NEWMARKET ROAD - CAMBRIDGE

Tel. 0233-52731
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0-02% DISTORTION
AT FULL POWER

OPERATES IDEALLY
FROM 8 TO 35 VOLTS

“
SIZE 31 x 25 x  ins.
n

FREQUENCY RESPONSE
FROM 20 Hz TO 30 kHz

USE IT FOR HIGH FIDELITY
MUSIC INSTRUMENTS,
ECONOMY RECORD PLAYER,
P.A., INTERCOM, ETC.

89 6 10mw 100mw Twatt 10 watts

THE WORLD'S LOWEST DISTORTION
HIGH FIDELITY AMPLIFIER.

For four years, the Sinclair Z.12 dominated the constructor world, being the best
selling unit of its kind this side of the Atlantic. Excellent as it was, the new Sinclair Z.30
is still better. Half the size of the Z.12, it has more than twice the power, very much
greater gain and a level of distortion 50 times lower. This incredible figure results from
usine over 60dB of negative feed back with a constant current load to the driver stage
obtained by incorporating a two transistor circuit in place of the more usual boot-
strapping. 9 silicon epitaxial planar transistors are used to provide enormous power
(up to 25 watts RMS continuous sine wave (50 watts peak). The circuitry of this
marvellous amplifier allows it to be operated from any voltage from 8 to 35 to perfec-
tion. At all output levels, distortion is only 0.02%. This puts true laboratory standards
into the hands of every user of a Z.30. Two Z.30s and a new Stereo Sixty will make a
stereo assembly of such perfection that it could not be bettered in its class no matter
how much you spent. But the Z.30 has an enormous variety of applications, particu-
larly where gquality, precision and reliability are essential. Yet this brilliant new
Sinclair design costs not a penny more than its famous predecessor.

@ Input Sensitivity—250 mV into 100 Kohms

@ Signalto noise ratio—better than 70dB unweighted

@ Class AB output

@ Power requirements 8-35 volts from batteries or PZ.5

e

[ ] [ ]
sivcLain raionics umireo |l
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STEREO SIXTY

PRE-AMP & TONE CONTROL UNIT

This attractive and completely new unit is intended for use with two new
2.30 amplifiers to provide the finest possible standards of stereo reproduc-
tion, Four press buttons and four rotary controls are used to provide on-off,
three input selectors and Volume, Bass cut/boost, Treble cLt/boost and
Stereo balance. The on-off button also switches the power amplifiers. The
front panel in brushed aluminium is flush mounted to the cabinet front, it
being necessary only to drill holes to accommodate the controls. Rear
adjustable brackets hold the chassis tight to the cabinet. The very latest
ganged rotary controls are used to afford compactness and extra long
working life free from noise.

The Stereo-60 may also be used with 21C-10's or any other high perform-
ance amplifiers.

Frequency range : Radio & Aux. 20-25,000 Hz “ 1dB Pick-up corrected to within

£1dB for R.ILA.A. equalisation.

Inputs: Radio, pick-up (magnetic, ceramic or crystal), Auxiliary,
Overload factor : >>20dB per channel on all inputs
_ _ Distortion : 0.03%
0w o o Signal to noiseratio : Better than 70dB unweighted

Controls: press buttons for on-off, P.U, radio and aux. Treble ~15dB to
—15dB at 10kHz. Bass -~ 15dB to —15dB at 100Hz. Volume.
Stereo Balance.

Size: 84" x 14" x4 from front to back, plus knobs.

Finish: Brushed aluminium with black titling, knobs and oress buttdns.

PZ.5 POWER SUPPLY UNIT

A new heavy duty mains power supply unit designed specially to drive
two Z.30s and a Stereo Sixty. New compact design.
For AC Mains, 200-240V/50Hz. £4.19.6

USE THIS COUPON FOR Z.30,STEREO 60 AND P.Z.5
D S RN e B S B S S S S S

I To: SINCLAIR RADIONICS LTD., 22 NEWMARKET RD., CAMBRIDGE

I Please send
EIH:I I For which | enclose cash/cheque
money order

) NAME J
. . . ADDRESS I




SINCLAIR MICROMATIC

the world's most successful miniature radio

Considerably smaller than an ordinary box of matches, this
is a multi-stage A.M. receiver meticulously designed to
provide remarkable standards of selectivity, power and
quality. Powerful A.G.C. is incorporated to counteract
fading from distant stations; bandspread at higher
frequencies makes reception of Radio 1 easy at all times.
Vernier type tuning plus the directional properties of the
self-contained special ferrite rod aerial makes station
separation much easier than with many larger sets. The
plug-in magnetic earpiece which matches exactly with the
output provides wonderful standards of reproduction.
Everything including the batteries is contained within the
attractively designed case. Whether you build your
Micromatic or buy it ready built and tested, you will find it
as easy to take with you as your wristwatch, and depend-
able under the severest listening conditions. .

USE THIS COUPON FOR MICROMATIC AND Q.16 ORDERS

To: SINCLAIR RADIONICS LIMITED, 22 NEWMARKET ROAD, CAMBRIDGE
I Please send

NAME .
ADDRESS ...

I For which | enclose cash|cheque[money
order.

714
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Specifications

Size:

18 x 15" x4 (46 <33 < 13mm).

Weightincl. batteries:

1 0z. (28:35gm) approx.

Tuning:

Medium wave band with bandspread at higher frequency
end.

Earpiece.

Magnetic type.

Case:

Black plastic with anodized aluminium front panel, spun
aluminiumdial.

Complete kit incl. earpiece, case,
solder and instructions in fitted
pack.

Plus 11d. P.T. surcharge

59/6

Plus 1/1d. P.T. surcharge
Mallory Mercury Cell RM675 (2 required) each 2/9d.*

Ready built, tested and guaran-
teed, with earpiece.

"| — (g | — ||
|

I SINCLAIR RADIONICS LTD.
22 NEWMARKET ROAD
Tel: 0223 52731



SINCLAIR

0.16

All the superb features which went to make the Sinclair Q.14 have
been incorporated in the new Q.16 which gives an exciting new
opportunity for you to match your Sinclair equipment with modern
decor. Employing the same well proven acoustic system in which
materials, processing and styling are used in such a radical and
successful departure from conventional design, the new Q.16
presents an entirely new appearance with its attractive teak sur-
round and all-over special cellular foam front chosen as much for its
appearance as for its ability to pass all audio frequencies without
loss. The Q.16 is compact and slim. Its new styling makes it
eminently suitable for shelf mounting, but it is no less versatile than
its famous predecessor. Listen to a pair of Q.16s in stereo and
marvel at the standards of quality and clarity they give.

SINCLAIR GENERAL GUARANTEE

Should you not be completely satisfied with your purchase
when you receive it from us, return the goods without
delay and your money will be refunded in full, including
cost of return postage, at once and without question. Full
service facilities are available to all Sinclair customers.

SINCLAIR RADIONICS LIMITED

22 NEWMARKET RD., CAMBRIDGE Tel: 0223 52731

new elegance in a loudspeaker
of outstandingly fine performance

The Q.16 will handle loading up to
14 watts R.M.S. and presents an
8 ohm impedance to the amplifier
output. Frequency response extends
from 60 to 16,000 Hz. with
exceptional smoothness. A specially
designed driver system is used in a
sealed and contoured pressure
chamber to ensure good transient
response at all frequencies. Size:
83" square X 43" deep from front to
back.

£8.19.6

— g [ — ||
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@QS@@QELECTRONIC COMPONENTS E@@@

ACto?
C

B6107/8/9"2/8
IN3B19 j3° 8/-

ON2646 it 10/-
GRS3/40AF

STC SILIGOK AVALANCHE
THYRISTOR 400°1V 34

%+ 1/- 100+ 103

12/8

SC41D. e 37 -

TO716 i 12/-
BFIBOM" B/

2N3085 115 watr
POWER SILICON HeN

B+ 13-
N6 o /-
2N4smma%%6/9

EQUIV. TIS43 2K2648, ETC.

100~ 11~

BFI 59 OAZ242
9

1 LOGIC

I-6  7-11 124

ul900 - 96 84
ul914 " 96 8/4
14~ 126 11/9

Data and  Circuits

.2/6

Larger quar;my prices (100-
and 1,000+ on application)

LINEAR AMP. 1" §

CA3020 § watt output 9 volt
supply .30/
(price includes free circuit for
Guicar/PA Amplifier !y
TAA3 Teny Multard linear
onty 17/6—data on request

CAMI2 Wide band with
bult In regutation 27/6

CA0I4 3 stage amp. with
Darlington output 3206

SL701 Plessey lin
PE circuits

ULTRASONIC
TRANSDUCERS

Operate at 40kcfs. Can be
used for remote control sys-
tems without cables or elec-
tronic links. Type 1404 trans-
ducers can transmit  and
receive,

FREE: With each palr our
complete transmitter and re-
celver circurt

PRICE £S. 18.0 Pair (sold only
in palrs}

amp. for

CHEAPEST EVER

SOLID-STATE SALE

BEST VALUE IN BRITAIN

10 BFYS0/I/2 Type NPN TO S Pianar. Tested. uncoded

40 Sllicon Planar Transistors. TO-18 case. NPN and PNP mixed.
Similar V405A, P346A, etc. Not tested or coded. Guaranteed
minimum S0% good
Sillcon Planar PNP 3 watt similar BSX40 2N2904/A. etc.
TESTED. Not coded
Silicon Planar Transistors. TO-18 case. NPN  type similar
BCI07/8/9 range. Not tested or coded. Guaranteed minimum
50%, good
Sdlcon Power Transistors similar to BUYil. TO-3 case. Not
tested or coded. Gold plated cases
Germanium Transistors 2G37iB.  Case 50-2. Fully tested
o makers' specifications PNP. Equal to OCTI range. Not
coded
Siticon NPN VHF Tranaistors.
ete. Not tested or coded
Silicon Planar Transistors. Plastic type. NPN. Simitar to
2N370S/7 range. Not tested or coded. Guaranteed minimum

TO-18 case. Similar to BSY27.

A .
Silicon Planar Transistors. Plastic type. PNP. Simitar to
2N3702. Not tested or coded. Guaranteed minimum $0%
ood
Silicon Rectifiers. Top-Hat case.
Guaranteed minimum 80% good
Silicon Avalanche Rectifiers. Top-Hat case |} amp @ up to
1,200 piv. Guaranteed minimum 80% good .
Silicon Epitaxial Planar Diodes -Sub-minlature. Type SDI9
Plessey. Exact substicute for |N914, etc. 1009 perfect. Not
coded
Parc made Top-Hat Rectifiers (top connection broken, but
plenty room to solder) 750mA up to 800 piv. Guaranteed
minimum 80% good

2G3718 and SDI9 are Manufacturers” tested devices.

Other un-coded stock are given type numbers as a guide only

Money refunded if not satisfied.

All above packs post free in UK.

SILICON RECTIFIERS_N&

750mA @ 100 1,000 plv.

200mA 750mA 2 Amp

I /3 /6

by e 13 -

113 2/9 / 8/6
4

2

s

- 3"’
3
J

SOLAR CELLS

B2M 0:2-04 volts @ 2mA Selenium type

BIM 02-04 volts @ |3»1§mA Selenium type ... ...
SIM 0-3 0-4 volts @ 10-16mA Sidicon B

S4M 0-3-0 4 volts (@ 25-40mA SiHcon

SOLAR DRIVE MOTOR
EPSOA  Runs from sunlight activity on S4M cells (above)

PHOTOCONDUCTIVE CELL
CSI20 20V 04 was dark Res 1 10kohms Min. R @ 10FC = 72k R
(@ 100] 200 ohms 19/8

SOLAR CELL KITS

DDI%0 Contains 4 Selenium photocells and free 24 page

handbook . .. Sy

Super assorcment of 7 cells. 3 Selenium, 2 Silicon and
admium Sulphide plus 24 page manual 584

K421

TRANSISTOR KITS
DD180 Contalns 2 audio and | RF transistor plus free

manual 1/4
DD184 Contains audio, F and power transistors, Sllicon xolar
cell and prmanlnm dlode With FREE manual. 336

SILICON RECTIFIER KITS
DDI75 Contains 4 100 piv { amp diodes
DD176 Contains 2 200 piv § amp diodes
DDI77 Contains 2 400 piv § amp diodes
ALL INCLUDE FREE 24 PAGE MANUAL

ZENER DIODES

Avallable in the following voltages with a dissipation of | Watt and
tolerance on 10%. Al supplied with free manual describing many
inseresting projects

39V, 47V, 5-6V. 68V, B:2V, 10V, 12V, 15V, 18V, 22V, 27V.

ALL ONE PRICE: . . 1]

ZENER KIT
DDI70 Bargaln pack—cantain: s popular | watt diodes plnllree
project manual B 19/

TRANSISTOR SUBSTITUTION

Our TROI-C to TRI0-C range are universal replacements for over
700 JEDEC (2N 3 types. Prices In our FREE Catalogue.

FULL SEMICONDUCTOR CENTRE LISTINGS, DOZENS OF
INTERESTING DEVICES IN OUR CATALOGUE.

THYRISTORS - SCRs N

10 Amp 1A 3A
p— 9/

S Decs Single “DeC" with
sccessories md A

ject manual. ... 29/é

4 “2.DeC"" kit contains two "DeCs”,
ﬁ, . component tray, accessofles, In-
structive book, ali packed in attrac-

tive plastic box &9/

“4.DeC" kit contalns four * DeCs".

accessories, manual. etc. SN

!OOKS FROM STOCK

“General Electric Transistor Manual", 660 pages of data and
circuits 29/6
“RCA Transistor Manual”, 554 pages Includes SCR circuits 28/
“Designers Guide to British Transistors™. Excellent data book
lists over 1,000 common types plus computer selected substitu-
tlon chart
- (ADD 2/6 POST & PACKING FOR ALL BOOKS)

EO
sngml neons for many types of circult type "N™
Price 1/8 each or 16/~ dozen
HEATSINKS. Suitable for 2 x OCIS, etc. As used In com-
mercial equipment. Type 10D 8-
ALUMINIUM CHASSIS
& . 4 x jin with reinforced corners 89 each (P. & P. 1/6).
Ally panel to fit, 1/8. Paxolin panel to fit. 3/~ Many other
sizes {n stock up to 12 x 8 X I4in (see catalogue}

XCLINE MODULES
X—16t 2 Ware Amplifier 35/ [AA=1S I oF NV
X—461  Siren (=12
X—471 Burglar Alarm
X—661  Metronome

Morse Oscillator 20,

Lamp Flasher

(Double) 30

Generous discounts to Retailers
given on all “X"-line products.
Send for details now.

ZENER DIODES

m + Wate 10% Tolerance—
- 25 30 47 7S
19/ /. oy 1351 81
12/6 ! 16

= |

12 ALL
13 ONE

15/ 6 3/6 oa.
20/ See IR Panel for | watt types.
= Full range $ watt also In stock

~w- GOMPONENTS I

IESISYOIS 4 OR § WATT 5% LOW NOISE CARBON

|o |1 15, 8. 22. 17 n )v 47 56, 68, B2 ohmi and decader
! 10, - 100, 1 etc. to 82 Megohms
10%, mbumu) PNCES I ls u u‘w 100+, 1 (your
w\mmn& or § watt mixed)
SKELETON PRESET POTS. 20% Tol Linesr. Low none.
Avadable 1n sub-miniature or standard g ] hortzontal or
vertical. 100, 250, 500. 1k, 2:Sk. Sk, 10k, 28k,

| Meg. 25 Hq 5 Meg. NEW PRICE I‘ - u(h or :ny
selection of 17
ELECYIOLY{'!C CA'ACIYOIS(HuII-rd) _Isé

Tol.

Subminiaturs (all values in uF)
Y ] n e
64 50 100
o

©
B
%
|0

13 1
MiN. POLYESTER CAPACITORS. Princed citun ,’3
30V g workdog, 001, 0015, 002, 74 euch. 0033, 0-
8 each. 0048, 0 10. %4,
VEROBOARD 0 [5in Matrix rwx  COATED
24in - Jpin, ¥R 2 x S, 3} n Y1134 x Sin, S

18in,
!AKGAIN r%cx of 36 square inches all good size pleces only

10-

VERGBOARD 0 1in Mateim, 3in x 2. 39
VEROPINS for 015In. 36 p!

VERG-CUTTER, 3/ sach sius BE, 1ampla pleces

(IHUSTEE
(PR WRTNEW‘

LsTCAT -9
o

LST. i

Prices quotad are curcenc s ime of gol
press and may be subject to
B e ol rad bass Manulacturars’ o
sarkings and are subject 10 our full Fepiscement
guarantes f not (o publshed speciiaations
We 0O NOT ofter ~Re-m ked” semis
conductars. Naw cuslogue e Tres on request.
Past lnd Fackng (Firat cusy - per order,
Recail and Trade supplied. Expart enguirier
pmlm.ny walcome.

GIRO No. 388-3139




SENSATIONAL STEREO OFFERS!

\ | | / / As Britain’s Largest Specialists our
\ tremendous  purchasing power

enables us to offer you the famous

SAVE makes — Garrard, Goldring, Rogers,
Decca, Wharfedale, Arena, Philips,

UPTO etc. — at unbelievably low prices.

We offer 30 Hi-Fi Stereo Systems

I 0 utilising these famous makes all
33 3 / e sttt e INTERNATIONAL

Every Nusound Stereo System is complete

OFF OUR with all leads, plugéu/etrfI fullydgufarangelgd .
d backed b 100%, Nusound after-sales
STEREO rerviee,
SYSTEMS Illustrated literature and technical data
\ sent by return of post (Dept. PE/OT).
/. .

L\ ¢
Foliatie soldering (” Photo-Cine

Contains 5 cores of non-corrosive

' flux, instantly cleaning heavily ‘
oxidised surfaces. No extra flux
SOLDER

24 OXFORD ST.,, LONDON, W.I
Tel. 01-580 4638, 4639, 5755
50 yards Tottenham Court Road Tube
Open 6 days a week

— requ"ed‘ FAIRS
SAVBIT ALLOY THIN GAUGE
ALSO REDUCES SOLDER,
COPPER BIT WEAR. | ESSENTIAL FOR
Ecomically packed for soldering small components
general electrical | and thin wires, High tin
22 and electronic content, low
soldering. 90 ft. melting point,
.. 18 gauge on 60/40 alloy, 202 ft.
§ plastic reel. 22 gauge on -
Recommended plastic reel.
retail price 15/- Recpmmended
retail price 15/- Hear and compare the world’s finest sound
producing equipment for the home. The top
A RANGE OF INVALUABLE FOR STRIPPING .
SOLDERS IN HANDY | FLEX, THE NEW AUTOMATIC loudspeakers, amplifiers, tape-recorders,
DISPENSERS. OPENING BIB WIRE STRIPPER pick-ups, tapes and accessories have been
AND CUTTER, easily .
adjustable for all brought together under one roof to give you
REF, ALLOY SWG
standard R .
diameters. Plastic a superb Festival of Sound and Sight.

4A  60/40 18 2/6*
/ / covered handles

O o e Both newcomer and expert . . . everyone

Savbit 18  2/6*

ustra- - as wire cutter. H : i i

d 84
‘?5) o 2 e e Recommended who takes pleasure in using and listening
*Recommended Price T retail price 8/6 to Hi-Fi equipment of the Highest

. ; . Standard must visit this International
@  From Electrical and Hardware shops. If unobtainable, write to:

0%’ Multicore Solders Ltd., Hemel Hempstead, Herts. Audio Fair.
Lovers of music of all types, if they

OMICRON ELECTRONICS are true to their enthusiasm, can hear

Peak Sound Products:
Cir-Kit 5fc - ginor Ain. 1/11 per card. N.B. The jin Cir-Kit can easily be cut for themselves, how exac_tly and

in hall with scissors m form /\in. This way you have double the amount,

M Boards 0-1in: § 3 3/9, 2%in - 3%in, 2/3. . . q

N e comeainia ain | gimtineat Cirrkie gin 4 12in laminate faithfully their favourite passage
board: {51t - {in Cir-Kit Serip. 12/

;):dlullzlssbﬁ:?tplan'?;rt::&zm‘e:Iobté-lt and tesced £5.9.6. PS 45 Power Supply can be played back to them.

All other Peak Sound Produc:s availabte. Baker Group 25 Speakers, |2in

25 watt 15 ohm, £5,19.9. R.C.A. Integrated Circuits: CA3020 500mW amp

?.FGI— CA’.J‘;HB Trans Array, 12/-, CA3014 FMIF amp/Discrim. 25/, CA 30|1FM
amp, 20/- . Q _

International Rectifier Semiconductor Centre. Unijunction Transistors Admlssmn 4/

2N2160,113/6.

Professional quality Tudor Tape at fantastic low prices.

Std. L.P. D.P.
Sin 600{c 9/6 900fe  13/- 1,200fc  16/3
5%in = 1,200fc  15/9 1,800t 20/-
Tin _ 1,800fc  16/9 2,400fc 25/

Send S.A.E. for stock tist. Send 5/6 for our 80-page 1969 Hi-Fi Catalogue.
C.W.O, Please. Add /6 P. & P.

OMICRON ELECTRONICS 10 a.m.—9 p.m.
172 Baslow Road, Totley, Sheffield S17 4DR Not Sunday London W14
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RADIO SOGIETY
GREAT BRITAIN

SEEWORLD’S FINEST
GOMMUNIGATION
REGEIVERS & RADIO
EQUIPMENT

at the

INTERNATIONAL RADIO
ENGINEERING
COMMUNICATIONS
EXHIBITION

Royal Horticultural New
Hall, Greycoat St., West-
minster, London, S.W.1

Wednesday to Saturday
1 to 4 October, 1969

OPEN 10 a.m. to 9 p.m.
ADMISSION 3/6

WIN £185
HQ 170A & V.H.F. HAMMARLUND RECEIVER

by exchanging this advert for free raffle entry
form at EXHIBITION

DISPLAYS BY

Cable & Wireless
Royal Air Force
Royal Signals
Royal Navy

Post Office

Home Construction and Design
Competition & Display
Complete Transmitting Stations
Working the World

Education and Training
Information

PHILIPS
Lesv.

LONG -LIFE BITS
CUT COSTS

L P

Screwdriver §

Conical

These new bits are electrolytically ironcoated over their whole length,
giving tremendously increased life and freedom from seizure. Real
savings in initial cost and maintenance of copper bits can be achieved
by using Philips bits.

Now avai_lalgle in the shapes illustrated for all seven LITESOLD models
(also fit similar }”, %" and 1” bit types).

Send for further details :—
LIGHT SOLDERING DEVELOPMENTS LTD.

28 Sydenham Road, Croydon CR9 2LL
Telephone 01-688 8589 and 4559

718

Kinver for Gomponents

Selection from our range of STOCK transistors
ACY|8 4/S BCIB4L 3/2 TISS50 39 2N2924  4/4

ACYI9 5/3 BC212L 39 2N696 4/9 2N2926  3/-
ACY20 4/6 BC213L 39 2NE97 5/— 2N3053 6/8
ACY21 4/t BC2I4L 4/- 2N706 33 2N3055 19/6
ACY22 12/i0 BCY70 5/4 2N1132  10/9 2N3702  3/6
ASY26 6/2 BCY7! 10/4 2N1302 3 2N3703  3/3
ASY27 8- BCY72 4/6 2N1303  3/11 2N3704  3/9
ASY28 6/2 BDI2I 18/- 2N 1304 5/- 2N3705 3/4
ASY29 8/- BFY50 5/- 2N1305  5/- 2N3707 4/~
BCIO7 3/3 BFYS| 4/6 2N1306  6/5 2N3708  2/8
BCl08 3/- 5/- 2N1307 6/8 2N3819 9/~
BClO® 313 BSY95A  3/tI 2N 1308 9/6 2N3820 18/9
BCi82L 3/2 TIS44 19 2NI309  9/6 2N4058 4/6
BCI83L 2/8 TIS49 2/6 2N2906  13/- 2N4059 3/5
Linear integrated Circuits in stock

G.E. Type PA230 Low Level Amplifier ...............coooone 20/
G.E. Type PA234 | Watt Audio Amplifier ............. o ser A=
G.E. Type PA237 2 Watt Audio Amplifier PR © 2
G.E. Type PA246 5 Wate Audio Amplifier i 87/-
RCA Type CA3000 D.C. Amplifier . 54/9
RCA Type CA30t| Wide Band Amplifier 20/-
RCA Type CA3020 £+ Watt Wide Band Amplifier .............. 32/~
RCA Type CA3028A Differential/Cascade Amplifier (12 0MHz) 20/-
RCA Type CA3029 Operational Amplifier ... 55/2
RCA Type CA3035 Ultra High Gain Amplifier ................ 30/-
Mullard Type TAA263 AF. Amplifier 15/9
Mullard Type TAA293 General Purpose Amplifier ... ........ . 218
Mulfard Type TAA310 Record/Playback Pre-Amplifier .......... 32/~
Mullard Type TAA320 MOS L.F. Amplifier . .. 135
G.E. Type 2N5306 Darlington Pair ..................coooooen /e
G.E. Type DI3TI Programmable Unijunction Transistor ........ 10/8
Add 1/- each to the above i.c.s. for data sheets if required. Data sheets
may be purchased separately at 1/6 each post free.

PROFESSIONAL COMPONENTS AT REALISTIC PRICES!
Send NOW for our COMPONENTS CATALOGUE, at only 2/~ post
free. This catalogue is packed with information on a host of up-
to-the-minute components by leading manufacturers. Included are
International Rectifier Products, Resistors, Capacitors, Veroboard, §
Plugs and Sockets, Switches, etc.

Please note that all goods supplied by usare brand new and guaranteed to
fully conform to the manufacturer’s published specifications.
DISCOUNTS: Order value of £5—10%; Order value over £10—15%.

Cash with order please. Post and packing /6 per order.

ELECTRONIGS LTD
STONE LANE - KINVER
STOURBRIDGE WORCS
Telephone: KINVER 2099



Quality Transistor Radios

to build yourself

backed by our
after sales service

NEW! roamer eight mk 1

7 Tunable Wavebands: Medium Wave 1, Medium Wave 2, Long Wave Trawler Band, 8.W,1, 8. W.2,
8.W.3 Trawler Band. Built In ferrite rod aerial for Medium and Long Wives. 5 section 22in chrome
plated telescopic aerial for Short Waves can be angled and rotated for maximum performance.
Tape record socket.

Push-pull output using 600Mw type transistors. Rocket for car aerial.
Helectivity switch.
sistors plus 3 diodes.
switch volume control. Wave change awitch and tuning eontrol.
shade with gold blocking. S8ize 9 % 7 < 4in approx.
instructions and diagrams make the Roamer Eight a pleasure to build.
build plans 5/-. (FREE with parts).

Famous make 7

Total building costs

£6.19.

Bwitched errpiece socket complete with earpiece for private listening.
4in speaker. Air spaced ganged tuning condenser. On/oft
Attractive case in rich chestnut
First grade components. Fasy to follow
Parts price list and easy

P. & P,
7/6

i

s ey

8 tran-

roamer seven
mk IV

7 FULLY TUNABLE WAVE
BANDS-M.W.1, MW2, LW,
SW.1, 8.W.2, 8. W.3 and Trawle
Band. Extra Medium waveband
provides easier tuning of Radio
Luxembourg, etc. Bullt in ferrite
rod aerial for Medlum and Long
Waves. 5 Section 22in chrome piated
teleacopic aerial for Bhort Waves-
can be angled and rotated for peak
8.W. listening. Socket for Car Aerial.
Powerful push-pull output. 7 transistors and two diodes
including Micro-Alloy R.F. Transistors. Fanious rake
7 ¢ 4in P.M. speaker. Air spaced ganged tuning condenser. Volumefon/oll control,
wive change awitches and tuning control. Attractive case with carryving handle. Rize
4 il 4int approx. First grade coniponents. Easy to follow instructions and dingrams
uml)'(‘e the Roamer 7 a pleaatire to build. Parts price list and easy build plans 3/ (FREE
with partse).

TR
<

Total building costs

£5.19.

P. & P.
7/6

Personal Exipiece with switched socket
for private listening, 5/ extra.

NEW!

transeight

SIX WAVEBAND
PORTABLE WITH
3in. SPEAKER
Attractive case in black with
red grille and cream knoba and

dial  wlth polished brass
inserts. Size 9 % 5% . 2In.
approx. Tunable on Medlum and Long

Waves, 3 Short Waves anl Trawler Band.
Hensitive ferrite rod aerial for M. W, and L.W. Telescopic aerial for Short Waves.
8 improved type transistors plus 3 diodes. All top gratle components.  Push-pull
output. Ample power to drive i larger speaker. Parts price list amd easy build
plana 5/- (FREE with parts).

Total building costs
P. & P, Earpiece with switcbed socket for private
listening 8/- extra.

5/6

pocket five

MEDIUM WAVE, LONG WAVE
AND TRAWLER BAND (to 50
metres approx.) PORTABLE

WITH SPEAKER AND EARPIECE
Attractive binck and gold cuse. Size 5} 11
53in.  Tunable over hoth Medinn and Long Waves
with extended M.W. band for easier tuning of
Luxetmbourg, ete. All firgt grade components-
7 atages— b transistors and 2 diodes, supersensitive

ferrite rod aerial, fine tone moving coll speaker, P.&P
also Peisonal Earpiece with switched socket for : :
private listening. Easy build plans and parts price 3/6

list 1/6 (FREE with parts).

transona five

MEDIUM WAVE, LONG WAVE
AND TRAWLER BAND (to 50
metres approx.) PORTABLE

WITH SPEAKER AND EARPIECE

Attriactive case with red speaker grille.  Nize 6f x
4in < 1}in. 7 stages— 5 tranasistors and 2 diodes,
ferrite rod aerial, tuning condenser, volume control,
fine tone moving coil speaker also Personal Earpiece
with switched socket for private listenlng. Al Arst
grade cotiponents.  Easy build plane and parts price
liet 1/6 (FREE with parts.)

Total building costs

47/ P. & P.

roamer Six

SIX WAVEBAND PORTABLE
WITH 3in. SPEAKER

Attractive cnse with gilt fittings. Nize 74 X 5§ x
1{in. Tunable on Medium ami Long Waves, two
Bhort Waves, Trawler Band plus an extra M.W. ban
for easier tuning of Luxembourg, etc. Rensitive
ferrite roil aerial and telescopic aerinl for Short

Total building costs

Waves. All top grade components. 8 stages 6

transistors and 2 diodes inciuding Micro-Alloy R.F. P. &P,
Transistors, etc. (Carrying strap 1/8 extra). Easy 4/5
build plans and parts price list 2/,

RADIO EXCHANGE LTD

61a, HIGH STREET, BEDFORD. Tel. 0234 52367

| enciose £
ROAMER EIGHT
TRANSEIGHT

please send items marked
n ROAMER SEVYEN
O POCKET FIVE

* Callers side entrance Stylo Shoe Shop
* Open 10-1, 2.30-4.30 Mon.-Fri. 9-12 Sat.

|
TRANSONA FIVE [ ROAMER SIX l
' Parts price list and plans for
I Name l
Address
l PE 10 I
e o e |
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There are Catalogues

AND catalogues!

%

T e \) .
{

... the kind that's
INDEXED THORO“GHLY- F'rinstance “Aerials Telescopic"'

under “*A"” and “Telescopic Aerials’ under *'T".

PLANNED LOG'GALLY. Having over 8,000 items it needs to

be! Components are listed alphabetically in logical sections.

".LUSTRATED PROFUSELY- Over 1,800 pictures. Some

are photos, some are drawings, but all clearly show the
features you look for.

PR'NTED GLEARLY- No eyestrain here. Large easy-to-read

type, on 330 sensible-size pages—93{"x7}” (ignore our
artist's enthusiastic exaggeration )

BOUND SECGURELY. Tnis catalogue is bound to receive long

and frequent use. Glossy laminated covers don't show
fingerprints, don't tear easily.

PRIGED REASONABLY. ust 8/6d plus 3/6d for post,

packing and insurance. Folk tell us it's worth twice the
price. We quite agree.

1

SEPT. 15th-20th

Yes—the Home Radio Catalogue is a pleasure to buy and to use =B
GAveE
By the way, every Catalogue contains six - = = En D = S en e S en G = G e e
Vouchers, each worth 1]- when used as directed, 0 Please write your Name and Address in block capitals
and we supply free a 30-page Price Supplement,
a Bookmark giving electronic abbreviations and, | N
of co|urse, an Order Form. | Name .
! Address

POST THIS COUPON NOW
with cheque or P.O. for 12/-

HOME RADIO (Components) LTD., Dept. PE,
234-240 London Road, Mitcham, Surrey CR4 3HD

The price of 12:- applies only to catalogues
purchased by customers residing in U.K.

N e eyl
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PRACTICAL

VOL. No. '
we 1w ELECTRONICS

AUTUMNAL - AWAKENING

AKE a peep into a typical amateur constructor’s den or
workshop, around mid-summer, and what will you
discover as likely or not?

On a workbench, now collecting a film of dust, a half-
finished circuit board or two, or some other partially
built equipment bearing a sad air of neglect.

Clear evidence of a sudden departure some months ago.
Yet the explanation is all too obvious and innogcent.

The summer always makes special demands upon the
active handyman. His spare time and energies are then
directed outdoors. Nature in her most bounteous and
prolific mood insists upon regular attention to the garden,
and other outdoor maintenance jobs have to be fitted in
while the weather is clement. And, of course, the annual
holiday provides its welcome and long awaited, if disrup-
tive, interlude in the year's pattern of events in most
homes.

Now autumn is upon us. Both the autumn and
winter seasons bring their own compensations. Soon a
host of constructors will be ensconced once more in their
respective dens or workshops, each one (no matter how
humble or how frugally equipped) a refuge and solace
from the many irritations of the outside world. If only
for a few hours in the evening or at the weekend.

In his private retreat, the electronics enthusiast can read
and think about circuit ideas—and their possible applica-
tion to his own or the family's needs. And he can usefully
employ himself and practise various skills in building and
testing chosen projects. .

This kind of recreational activity is, we reckon, as
beneficial as a winter’s cruise (!) No excuse now for
further absenteeism from one’s favourite hobby, or for any
more accumulation of dust during the next six months or
so.

The time has come to return to those half-built projects,
also to consider making a start on other designs read
about during the close season and mentally recorded as
likely subjects for attention when time permitted. And
there will be additional new ideas coming along regularly
each month. A sample of stick-on-wiring is included in
this month’s issue. This should arouse the interest of
novices and old hands alike and provide added incentive
to start or resume building activities straightaway.

So make it a productive and rewarding season.

F. E. Bennett—Editor

THIS MONTH

CONSTRUCTIONAL PROJECTS
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Our November issue will be published on

Thursday, October 16

© IPC Magazines Limited 1969. Copyright In all drawings, photographs and articles published in PRACTICAL ELECTRONICS is fully

protected, and reproduction or imitations in whole or in part are expressly forbidden.

All reasonable precautions are taken by PRACTICAL ELECTRONICS to ensure that the advice and data given to readers are reliable.
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t., Lond W.C.2. Phone: 01-836 4363.

Address correspondence regarding adverti to Adverti
01-236 8080.
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ger, Fleetway House,'l-‘urrlngdon St., London, E.C.4. Phone




——SPECIFICATION

SINE OR SQUARE WAVE OUTPUT

1. fx 1 I5Hz to 200Hz
2.fx 10 150Hz to 2kHz
3. f x 100 1-5kHz to 20kHz

4. f x 1,000 I5kHz to 200kHz

0-17%, at 20Hz
004 at 100Hz
0-04%, at IkHz

l. ImV 3. 100mY
2. 10mVY 4. 1V

IN THE light of controversy over specifications for
audio amplifying equipment, it is becoming
increasingly important to be sure that what is labelled
*“hi fi”” really does live up to the conventionally accepted
standards of true high fidelity reproduction.

This article is a useful practical prelude to getting
started in hi fi. It shows how simple it is to construct
an audio oscillator which can be used to carry out
performance tests on a wide range of audio amplifiers.
It is suitably styled to blend in with the domestic scene
without being an eye-sore, as so often test equipment is
designed for workshop decoration.

The circuit is based on the well-known Wien bridge
configuration with extended ranges to provide high
" frequency response tests with a square wave output
(Fig. 1). The unit can be arranged to provide sine or
square waves, whilst a calibrated attenuator facilitates
accurate signal levels. Of course, it is necessary to
have an a.c. millivoltmeter with very high input
impedance for measuring the resulting output from the
equipment under test. Although not essential, a wide
band oscilloscope also adds to the interpretation of
resulting measurements by giving a direct visual image
of the test waveform.

WIEN BRIDGE OSCILLATOR

Three transistors are used to provide the sine wave,
TR1 and TR2 being a compounded Darlington pair to
give high gain, TR3 acting as the phase inversion
stage to provide regenerative positive feedback.

Because of the necessity in this circuit for additive
reactionary build-up of oscillations, the feedback path
must provide in-phase currents from output to input.
The frequency of oscillation is determined by the feed-
back components and,.in order to provide a wide
frequency range, it is essential to employ transistors of
high cut-off frequency, with switched selection of
capacitance values.

Any change or mismatch in component values in the
series or parallel circuits of the bridge will cause the
feedback signal to TR1 base to become out of phase
with the bridge input, preventing oscillation.

722

Where f is the frequency indicated on the fine control
DISTORTION ON SINE WAVE OUTPUT

0-04%, at 10kHz
0-07% at 20kHz

ATTENUATOR RANGES (Switch §3) showing r.m.s. output up to:

Fine control VR3 gives-intermediate r.m.s. voltages

POWER SUPPLY REQUIRED I8V 4 IV d.c.

FREQUENCY RANGES (Switch Sla and Sib)

LOW
DISTORTION

To achieve perfect oscillation the total phase shift
through the amplifier and back through the bridge
must be zero or an integral multiple of 27 radians.

FREQUENCY SELECTION

Frequency selection is by means of Sla and Sib
(coarse) and the twin-ganged potentiometers VR1 and
VR2. "VRI1 and Sla determine the series feedback
characteristic and VR2 with S1b selects the parallel
feedback. So to ensure correct match, VR1 and VR2
must be ganged (a “stereo” type of control is ideal) and
the capacitors selected by Sla must be the same values
as those selected by S1b. It is worthwhile, if at all
possible, to measure the capacitance of selected samples
to achieve a good match; these should be ideally with-
in one per cent of each other for each nominal value
quoted.

The resistance-capacitance network must not load
the amplifier output too much, so it should be made a
high impedance network compared with the output
impedance of TR3. Similarly, the input impedance of
the amplifier must be high so that it does not load the
bridge feedback path.

The input impedance of the first stage TR1 is approxi-
mately equal to R; times the current gain squared.
Hence, the ideal application of a Darlington pair at the
front end to provide a high input impedance to the
first stage.

The thermistor RT is used to provide d.c. stabilisa-
tion of the transistors because of the direct coupling
configuration, necessary to avoid minor phase shift.
Consequently, amplitude control is achieved and
stabilised to a better degree than if a fixed resistor was
used. .

For most purposes a sine wave oscillator is adequate
to test an audio amplifier for frequency response, power
output (undistorted), and amplifier sensitivity, when
used in conjunction with an oscilloscope. Tape head
alignment can also be made. Bias and erase fre-
quencies are usually greater than about S0kHz and may
be as high as 120kHz; this is the reason why the range
of this instrument is high to cover these applications.




SQUARE WAVE CONVERTER

Many people prefer to use a square wave for quick
frequency response checks. In this case a wide fre-
quency range oscilloscope, extending to about 50kHz or
or more with level response, is a must. With experience
and practice it is a simple matter to determine the
limitations of frequency response by studying the
resulting wave shape at the amplifier output.

One other great advantage of this method is that high
frequency oscillation (ringing) inherent in the amplifier
will show up. Although this ‘ringing” is seldom
audible on its own, it can have a serious effect on the

coloration of complex waveforms, such as from
violins or reed instruments. This is often the cause of
disturbing *‘edginess”™ in music reproduction.

The sine to square wave converter is shown in Fig. 2
and is basically « modified form of Schmitt trigger with
very rapid switching.

It is not expected that square waves above about
50kHz will be needed for audio equipment, so any
deterioration of wave shape at higher frequencies is no
serious handicap.

For frequencies above approximately 20kHz, Cl4
was added to assist TRS during its switch-on period,
and also keeps the mark/space ratio constant at these

+17t019vo
Switch positions )
R i X1 =15Hz - 200Hz c6 R4 R7
6 2. K10 =150Hz - 2kHz 68 650
KL 3. X100 =1.5kHz-20kHz 2 k@ a
4 X1000 =15 kHz ~ 200kHz o/_"LF .
c7 !
48 ARA—
3 o0 I_ 68041
] 4 C3 I
oSV HAN " 0.0lF
c0
1000pF []l Output
TR1 . TR3 400uF

BCi84LC

BC{84LC

RT
seetext

330
n
R3 RS RS | RY
==|coo 680 470 820 M
uf Qa2 Q a 100 >kQ
1000pF ’ oF ©
) ov
Fig. 1. Circuit diagram of the Wien bridge sine wave generator. Output B is connected

to the input of the circuit in Fig. 2 or to the attenuator input F

O
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+17ln|9\[o

®

RY
82

ci k0

2200pF

Q)_ R{0

Input 13k

TR4

CI3

= 2200
pF

(e, + &

Fig. 2. Circuit diagram of the sine to square wave con-
verter. Output E is connected to the attenuator input F;

v

‘Outpu!

Ri8

® %0

VR3
5kQ:

FINE ATT. COARSE ATT.

Fig. 3. Stepped and con-
tinuously variable attenuator.

D to Wien bridge output B

COMPONENTS . . .

Resistors

RI 68k 59 RI1 82kQ'109,
R2 330Q59% RI12 68k 5%
R3 6800259 RI3 56kQ 10%
R4  6-8kQ 59, R14 3-3kQ 109
R5 4700 59, RI5 1kQ 109,
R6 6802 59 R16 68002 109,
R7 6800 59% RI7 10kQ 5%
R8 8200259, ) RI18 1kQ 5%
Rlo 18k 109, R20 12055,
All resistors {-Wocarbon °
Potentiometers
VRI 10kQ

VR2 Iokﬂ}twin ganged anti-log carbon miniature
VR3 5k linear carbon

Transistors
TRI, 2, 3,4,5 BCI84LC or BCI07 or BCI08 (5 off)

Thermistor
RT 5kQ at 20°C, 1000 at 5-5mA. Type R53

Switches
S| 2-pole 6-way (only 4 ways used) rotary wafer
$2 2-pole changeover slide switch
$3 2-pole é-way (only | pole 4 ways used) rotary
wafer
S4 2-pole changeover slide switch

Capacitors
Cl  100uF elect. 25V
*C2  0-1uF 10%
*C3  1,000pF 5%
*C4  0-1uF 109 Note: C2 and C4 to be matched
*C5  1,000pF 59% C3 and C5 to be matched
*C6  IuF 109% C6 and C8 to be matched
*C7  0-01xF 10%, C7 and C9 to be matched
*C8 IuF 10%
*C9  0-01uF 10%
C10 100uF elect. 25V
Cll 100uF elect. 25V
*C12  2,200pF silver mica 5%,
*C13  2,200pF silver mica 5%,
*Cl4 150pF silver mica 5%

Miscellaneous :

Input F is connected to Wien
bridge output B or converter
output E. The output from
S3 wiper is fed to the
apparatus under test

* These capacitors can also be 19% polystyrene
(Wima), 1% silver mica, or 2% polystyrene
according to availability (see text)

Perforated s.r.b.p. 0-lin matrix 33in x 2%in (2 off)

Sample of “Cir-Kit” and extra wiring (see text)

Batteries 9V type PP9 (4 off) or see text

Coaxial output cable, knobs, battery connectors

Aluminium sub-chassis

Metal case to choice (prototype uses Peak Sound
case, 12in x 9in x 3in, type SA8-8 with wood
ends)

high frequencies. For frequencies below about 100Hz
the converter output is directly coupled to the attenuator
(Fig. 3). This overcomes the charging and discharging
problems of an output coupling capacitor which would
otherwise prevent rapid switching at these low fre-
quencies.

ATTENUATOR

The output attenuator is a simple potential divider
arrangement with fine control at VR3 and coarse
control by switched resistors (Fig. 3). All values of
resistors should have five per cent tolerance, but it is
well worth calibrating the output on each switch range,
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with VR 3 wiper set at the R16 end of the track, against a
known standard a.c. voltage source.

STICK-ON WIRING

The form of construction suggested for this project
uses plain perforated s.r.b.p. board (0-1 in matrix) with’
“Cir-Kit” adhesive copper strip (see accompanying
article on how to use this form of *‘stick-on’ wiring).
The free sample, given with this issue of PRACTICAL
ELECTRONICS, is sufficient to wire up the Wien bridge
oscillator only, but there is no reason why the con-
structor should not combine this with the sine to square
wave converter on one board; additional wiring
material will, of course, be needed to do this.
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wire from the centre of the lower end of the large
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the sine to square wave converter. Only the outer-
most holes and wire fed holes are shown for reference.
These drawings are shown half scale; the instructions
on the free sample card apply only to full size
drawings

The finished sine wave generator board with switch
S! and ganged potentiometers VYRI and VR2
Resistor R8 is hidden from view by Cil on the right-
hand side
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Fig. 6. Rear view of the front panel with inter-board wiring connections and attenuator (on
$3). Ringed letters indicate connections shown in all previous diagrams and in Fig. 7 below
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Fig. 7. Block diagram showing how the boards and attenuator are inter-connected
and wired to the d.c. supply

The sine to square wave converter (below left) and the wiring of the attenuator switch S3 with control VR3.
The two slide switches are S4 (upper) and S2 (lower). Resistor RI6 is mounted on S4a for convenience and
does not interfere with the function of the circuit
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Fig. 8. Approximate positions of frequency and attenuator scale markings. The two slide switches are

shown on the right

Wiring instructions are given in the drawings and
photographs. The circled letters on the circuit dia-
grams correspond to those on the wiring diagrams.

Although the prototype version used *“Cir-kit”, there
is no reason why the instructions given in the diagrams
should not be applied to plain tinned copper wire.
This can be anchored by threading into vacant holes
and securing by the soldered joints. These must be
sound in any case to avoid faults. ‘

Rearrangement of the wiring layout can be done for
other proprietary wiring boards without adversely
affecting the circuit operation.

Because the circuit wiring is so simple the com-
ponent boards can be easily mounted vertically on an
aluminium sub-chassis, which would also take the
front panel controls (see photographs).

ASSEMBLY

The diagrams in Figs. 4 and 5 show the inter-board
connections and cross-reference is given in the schematic
diagram in Fig. 6, to show more clearly the switching
arrangement. It will be noted that S4a is used only as
an anchor point for R16. The battery connections are
also shown.

The front panel will need to be labelled as shown in
Fig. 7, but the exact positions of fine frequency values
will probably vary slightly between one potentiometer
and another. It is desirable if at all possible to calibrate
this scale using a reliable frequency source for com-
parison on an oscilloscope display. This would be
more important for work with tuned filters than with a
straightforward amplifier.

The attenuator scale should also be compared with an
accurate known a.c. voltage source using a calibrated
high impedance meter.

POWER SUPPLIES

It is recommended that the whole circuit is driven by
four PP9 (or equivalent) batteries; twa parallel pairs are
wired in series to give a high capacity 18 volt supply.
If the supply voltage is allowed to drop below about
17V the oscillator will cease to operate. In this
respect, some constructors may prefer to incorporate a
stabilised low voltage (18V) supply, details of which can
often be found in text books and magazines.

One other advantage of a constant voltage source is
that it overcomes problems of frequency variation and
distortion which could otherwise result from too low a
supply voltage.

The finished interior of the complete signal generator




STIGK-ON

G'RK' WIRING

IVEN FREE with this issue is a sample card of
“Cir-kit”, a versatile form of circuit wiring using
self-adhesive copper strip (). The strip has a protec-
tive paper backing which is peeled off when the copper
strip is required to be stuck down on a plastics sheet

(such as s.r.b.p.), cardboard, or wood.

T Is a simple matter to arrange a
I circuit wiring lay-out with this
strip cut to the required lengths and
positioned anywhere on the board.
It is also possible to arrange crossed
over-lapping strips without short
circuit risks, not easily achieved
with conventional printed circuit
board without using connecting
link wires.

One example of a circuit that can
be made up using this technique is
shown in the previous article—
Audio Signal Generator. There is
sufficient *“Cir-kit”” on the card to
build one of the modules for this
project; further supplies are only
obtainable through the normal
retail channels, many of which
advertise in this magazine. It

l

MADE IN THE UK. AT PEAK SOUND

INSTRUCTIONS FOR USE
Caretully lay the matrin beord sver the

hoard te fellow the patiern seen theough the hebes
{These Bnes thould be drawn bebew the row of holes
through which rhs “CirRH” iy visible.) Lay the “Cir
Rit™ itrip over the pancit nes by remeving the paper
Backing g placing the sdhwsive side downwards in the
selected position. Prese down frmly. Put the com-
ponent beadi through the heles indicoted, bond the
wirey ver the uvip and weider in the wimel wop

ool

 ym33yd patusseld

should be noted that further sup-
plies cannot be obtained direct
from the magazine publishers.

CIRCUIT BUILDING

The series of photographs shown
on this page illustrate how to use
“Cir-kit” with s.r.b.p. sheet. The
technique can be applied to almost
any circuit construction using tran-
sistors and a typical stage by stage
procedure is shown.

Cut the strip to the required
length for the first piece and stick
down before going on to the next
(2). Do not remove the paper
backing until after cutting. Maxi-
mum protection should be given to
the adhesive until ready for sticking
down. Do not allow the fingers to
touch the adhesive unnecessarily or
the sticking power will be impaired.
Do not moisten the adhesive.

If a mistake is made the strip can
be lifted and repositioned as
required (3). When satisfied that
each piece is correctly laid, smooth
down all the strips firmly (4), then
mark the positions of the holes on
the s.r.b.p. with a scriber (5).

It is not necessary to drill
through the copper (which might
produce rough burrs); if holes are
drilled beside the strips the com-
ponent wires can be passed through
the board, bent over on to the
copper and then soldered (6). Use
a small drill just big enough to
accept the wires through the holes.

If the adhesive becomes softened
by the heat from the soldering iron
the copper may lift slightly; wait
for it to cool and press down again
firmly into position.

Crossovers can be made by
building up the circuit on both sides
of the board, or by placing one
strip over another with thick paper
insulation between them (7). *




THE RADIO ASTRONOMY
SATELLITE

Explorer 38, now in orbit, has
confirmed that the earth radiates in
the decametre band. In the part of
the spectrum below 10MHz the
radiation shows similar charac-
teristics to that of the radiation from
Jupiter. The sharp bursts narrowly
beamed indicates a similar mechanism
operating in the magnetosphere.

There is stil much to be
investigated in the decametre band,
for some radiation is affected by the
satellites of Jupiter particularly 10,
Amalthea and the newly discovered
satellite.

The fact that the earth’s magnetic
field is very considerably less than
that of Jupiter will almost certainly
show a diminishing level of intensity
from the lower frequency end of the
decametre band to the higher fre-
quency end. The effects of the solar
wind are thought to be greater at the
earth, and no doubt this will have to
be taken into account.

There is evidence to suggest that
there is a continuous background of
radiation from Jupiter, its detection
dependent upon the size of the aerial
arrays used. There are also indica-
tions of pulses of radiation of a very
rapid nature. The manner in which
rapid changes in level, up-to more
than 100 times that of the normal

background, arise has not been satis-

factorily explained so far.

_ The fact that the solar radiation, as
indicated by Explorer 38, is very
much higher than was previously
thought at these low frequencies,
may have a considerable bearing on
future observations. From the point
of view of earth based observatories,
the ionosphere has a significant
effect below 10MHz, though in some
places like Tasmania satisfactory
observations down to 2MHz have
been made. The purpose of the large
aerials (four of them each 230 metres
long) was to monitor the region of the
spectrum below t0MHz from its orbit
well above the ionosphere.

RADIO SOURCES STUDIED
BY BRITAIN AND USSR

Two major surveys have been
completed by Jodrell Bank and the
Ukranian Academy of Science at
Grakovo. The Jodrell Bank survey is
a very complete one covering 387
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sources at frequencies of 2-695 and
4-996GHz. The Russian survey
covered 80 sources at 12-6, 14-7, 16-7,
20-0 and 25-0MHz. This low fre-
quency survey is an important one
and may help to answer some of the
questions relating to the grouping of
the sources.

Some spectra show a charac-
teristic shape particularly at low
frequencies. Many of the sources
have a relatively flat spectra at high
frequencies and then show a wide
change below about 50MHz. Making
due allowance for the various effects
of the ionosphere, some sources such
as 3C48, a quasar, has a spectra
which bends down sharply. On the
other hand 3C295 shows a turn down
for a few megahertz and then a rise.
Others yet again show a sudden steep
rise at low frequencies.

The value of the work done by
Jodrell Bank and Ukranian Academy
of Science lies in the wide range of
frequencies covered. It is now
possible with these two surveys
added to the Cambridge surveys to
plot the 'spectra of a significant
number of known sources.

Three of the sources examined in
the Russian survey had a variation
pattern of emmission over a period
of several months. In particular
3C461, which is a supernova remnant,
and 3C48, a quasar, have doubled
their intensity in the low frequency
part of the spectrum. This fact had
not previously been noted in the
literature.

As it is not related to the season of
the year, it is not an ionospheric effect
and must be a characteristic of the
source. Some of the variations in the
shape of the spectra must be due to
differences in emmission mechanism.

In the synchrotron process, radia-
tions are developed in a weak mag-
netic field by fast electrons. The bend-
ing downwards of the spectra (lower
intensity) could be due to the absence
of slow moving electrons or to the
absorption of the radiation by the
source.

A sudden increase in intensity is
more difficult to account for and there
may be a more complicated method
of production of low frequencies.
One possible way this could take
place is the acceleration of electrons
by a shock wave condition operating
in the source itself or between it and
the earth.

It is clear that further work in this
frequency range may add a great
deal to our understanding of the
physics of cosmic sources.

CANADA SHAPES HER
SATELLITE BEAM

Canada has departed from normal
in the coverage of territory by the
aerial pattern of her satellite for
synchronous orbit. If the normal-
type of aerial were used it would be
necessary to provide ground stations
with much larger aerials at the edge of
the beam.

The new aerial that has been
developed will have a basically
parabolic beam but so shaped that a
kidney pattern will result. The
difference in level overall is reduced to
less than 1-0dB and all the ground
stations can therefore be of one
standard type. The aerial measures
1-3 metres by 1'5 metres and there is
an offset horn-fed driver to a
nominally parabolic reflector.

Allowances have been made in the
design for satellite positioning and
altitude variations and for the
northern latitude path length which
adds attenuation losses. The aerial
will be arranged on the satellite so
that its beam points always to the
earth.

COLOUR TELEVISION FROM
SPACE

The normal colour television equip-
ment is physically too large to have
aboard a spacecraft and a last
minute decision to transmit live
colour from Apollo 10 was the result
of a successful demonstration of a
new system small enough to be
accommodated in the module. The
Apollo 11 spacecraft also carried the
same system.

In essence the system is little more
than a black and white camera with a
three colour disc spinning between
the lens and the tube. A series of
pictures are taken through the red,
green and blue filters on the disc,
which spins at 60 revolutions per
second, and amplified and recorded
on a six track disc recorder. After a
series of each colour has been
received, the three colours are read
out simultaneously.

INTERNAL REFLECTION

The camera shots from the fixed
camera on Eagle showed many
mternal surface reflections within the
lens system and on several of the
shots, where Aldrin walked diagonally
away from the camera, the reflection
revealed a figure moving divergently;
when the astronauts stepped into
shadow they disappeared from sight.
These are some of the facts known
and spoken of by many people before
the moon landing, often they were
at best half believed. Once more the
proof appeared. )

It is worthwhile contemplating on
the amount of right thinking that has
gone to make space a success.
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ROYAL RADAR ESTABLISHMENT

A BRIEF LOOK AT BRITAIN'S LARQEST ELECTRONICS RESEARCH CENTRE

IN an idyllic setting in peaceful Worcestershire countryside

with the Malvern Hills rising steeply just a mile away in
the west, is the Royal Radar FEstablishment, Britain’s
largest centre for electronics research. (The Ministry of
Technology suggest it may well be the largest in Europe.)
The Royal Radar Establishment evolved from two famous
war-time establishments, T.R.E. and R.R.D.E. which were
concerned with methods of locating aircraft by radar
reflections. R.R.E. is still responsible for the development
of radar systems for all three Services, but its activities are
now much wider and cover an extensive range from basic
physics research to advanced equipment development.

There are apparently no recruitment problems at R.R.E.
Despite attractive offers from certain overseas countries,
the brain drain has little effect at Malvern; quite the
reverse in fact, since many British engineers and scientists
earlier wooed away to North America have eagerly seized
opportunities to return to the United Kingdom and to
work at the R.R.E.

It is not the wonderful pastoral location which provides
the magnet—although this must surely add to the attraction
of working at Malvern. The incentive to join the Establish-
ment is the nature and scope of the research and develop-
ment being undertaken there. Some idea of the extent and
importance of this work was revealed during the Open
Days in June last.

There are two major departments in R.R.E. The
Physics and Electronics Department specialising in the
development of new electronic materials and devices, and
the Military and Civil Systems Department which is
concerned with electronic systems for particular applica-
tions.

SOLID STATE MICROWAVE DEVICES

It is difficult for an outsider to attempt to evaluate, and
place in any order of importance, the great variety of
activities the Establishment is currently engaged upon.

This battery-operated radar transmitter and receiver uses
a pin-head size crystal of gallium arsenide as the generating
source of microwaves. It can be used for detecting moving
objects and indicating their speeds on the meter shown,
The equipment is potentially suitable for use in
checking the speeds of road
vehicles, as a railway warning
device, and for school demonstra-
tion equipment. This radar was
developed at the Royal Rador
Establishment

In terms of emerging technology, however, the value and
future significance of the present work in the field of
semiconductor microwave oscillators is clear to see.

The first gatlium arsenide X band oscillators were made
at the'R.R.E. in 1965. Since then, they have been manu-
factured commercially, and have found application in
hand-held radar speed-meters, train approach warning
systems, burglar alarms, signal generators, microwave
communication links, and as local oscillators in radar
equipments.

Particularly interesting as an example of recent work is
the portable c.w. radar, with solid state generator, which
can measure the velocity at which a ship is approaching its
berth. This system was designed by R.R.E. in conjunction
with Esso Petroleum Co. Ltd., specially to facilitate the
docking of super tankers.

INFRA-RED DETECTORS

One of the activities of the Physics Group is the develop-
ment of infra-red detectors and the study of the funda-
mental properties of the semi-conductor and other
materials from which detectors are made.

There are two main types of infra-red detectors.
Thermal detectors such as the thermopile, bolometer and
the Golay cell. A newer one, which R.R.E. is working on
at present is the pyroelectric detector. This makes use of
the temperature coefficient of the internal electrical
polarization of materials such as triglycine sulphate or
lithium niobate. .

Then there are photoconductive detectors, now be-
coming commercially available, due to a mixed compound
material discovered at R.R.E.

MATERIALS DIVISION

The reference to new electronic materials brings into the
picture a very important part of the Physics Group.

The Materials Division has grown up over the past
decade to meet the need for new materials among teams
working within the Establishment on new solid state
devices. As the number and variety of such devices has
increased so the Division has grown until it is now one of
the largest teams in Europe dedicated solely to the prepara-
tion of single crystals.

The successful development of the many solid state
devices on which scientists have been and are still working
depends on the constant availability of weli-characterised
high-quality single crystals of the essential materiais. The
newest materiails are not usually available from commercial
sources and of necessity must be specially developed.

In its early days the Division was concerned with grow-
ing the elements silicon and germanium for use in semi-
conductor devices. After this came an interest in com-
pound semiconductors beginning with the pioneer work on
indium antimonide for use in far infra-red detectors.
Another very important semiconducting compound is
gallium arsenide, which has come into prominence for the
fabrication of Gunn effect oscillators. Recently the work
has been extended to include a number of ternary semi-
conducting materials with device potential.

LASER AND ELECTRO-OPTIC MATERIALS
With the invention of the laser the research broadened to
include work on the production of suitable host-lattice
materials such as ruby, calcium fluoride, calcium tungstate
and yttrium aluminium garnet. Electro-optic devices
have necessitated the growth and investigation of a variety
of materials including lithium niobate, thio-acid salts such
as proustite (silver ortho-thioarsenite) and pyrargyrite
(silver thioantimonite) and various water-soluble com-
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NEW! HSL.700 MONO
TRANSISTOR AMPLIFIER

A really high
fidelity mon-
aural amplifier
with  perfor-
mance charac-
teristics to suit
the most die-
criminating lis-
tener. € tran-
sistor  circuit
withintegrated
preamplifier
asserbled  on
apeclal printed
aub panel.
AD161-AD162
symmetrical
pair.
speaker sockets. Standard phono input sockets. Full
wave bridge rectifier power supply for a.c. maina 200-
240v. Controls: hass, treble, volume/onfoff. Function
selector for PU), PU2, tape, radic. The HSL.700 ls
strongly constructed on rigid steel chaesis bronze hainmer
enamel finish, size 91 5 4}in. high.
Performance figures:
Sensitivity —PU1—50m/v,
56K input impedance.

PU2--110m/v, 1 nieg input imperlance.

Tape—110m/v, 1 neg input impedance.

Radio—110m/v, 1 meg input impedance.
Output power measured at 1Kc—6-2 watts RMS into
3 obm, 5-8 watts RMS into 15 ohin.  Overal! frequency
response 30c/s-1BKcfs: Continuously variable tone
controls; Bass, +8db to —12db at 100c/s. Treble,
+10db to —10db at 10Kc/a.
The HSL.700 has been desigued for true high fidellty
reproduction from radio tuner, gramophone deck and tape
recorder preamp but is also capable of being used in
conjunctlon with a guitar by connecting to PUI socket
and the peak output power will then be in the region of
15 watts.
Rupplied rend\ bullt and tested,
attractive

FM

Qutput transfornier coupled to 3 ohii and 15 ochm

uperntmg in
complementary

complete with knobs,
h panel, long

TRANSISTOR STEREO 8 4- 8 MK 11

Now using Silicon Transistors in firet five stages on each
channel resulting in even lower noise level with improved
sensitivity. A really first-class Hi-Fi Stereo Amplifier Kit.
TUses 14 transistors giving 8 watts push pull output per
channel {(16W mono). Integrated pre-amp. with Bass,
Treble and Volume controls. Suitable for use with
Ceramic or Crystal cartridges. Output stage for any
speakers from 3 to 15 ohme. Compact design, all parts
supplied including drilled metal work. Cir-Kit board,
attractive front panel, knobs, wire, solder, nuts, bolts—
110 extrae to buy. Bhnple step by step instructions enable
any constructor to build an amplifier to be proud of.
Brief specification: Freq. response 4 3dB. 20-20,000c/s.
Bass boost approx. to 4 12dB. Treble cut approx. to
—16dB. Negative feedback 18dB over main amp.
Power requirenients 25V at 0-6 amp.

PRICES: AMPLIFIER KIT 210. 100 POWER PACK
KIT £3,0.0; CABINET 238.0.0, All Post Free.

Also available STEREO 10+ 10. As above but 10 watts
per channel. PRICE§: AMPLIFIER KIT £12. POWER
PACK KIT £3.10.0.

Circuit 1liagram, construction details and parts list (free
with kit) 1/6. (8.A.E.).

Official stockists of all
PEAK SOUND H}-FI EQUIPMENT

including the
P.W. DOUBLE 12 STEREO AMPLIFIER as featured
in Practical Wireless April, May and June issues.
Component pack as specified. Total cost £23.5.6 plus
P. & P. 11-. (Excluding metajwork, knobs, plugs
and sockets and fuses.)

spindles (can be cut to suit your housing requi ) full

circuit diagram and operating instructions.
OUR SPECIAL PRICE £7. I 9.6. P& P76,

LOUDBPEAKER BARGAINS
5in 3ohm 16/-, P. & P. 3/-. 7 < 4in3 ohm 21/-, P & P.
4/-. 10 < 6in 3 ohm 27/6, P. & P. 8-, EM.1. 8 x 5in
3 ohm with high flux magnet 21/, P. & P. 4/-. E.M.I.
134 v 8in 3 ohm with high flux ceramic magnet 48/,
(15 chiu 45/-), P. & P. 6/-. E.M.I.13 - 8in, 3 or 15 chm
;lth two inbuilt tweeters and crossover network 4 gns,
. & P. 6/-.

BRAND NEW. 12in idw H/D Speakers, 3 or 15 chm.
Current production by well-known British maker. Now
with Hiflux ceramic ferrobar magnet assembiy £5.10.0,
P. & P. 7/6. Guitar models: 25w £8,0.0. 35w 28.0.0.
E.M.I 3iin HEAVY DUTY TWEETERS. Powerful
ceramic magnet. A\allable in 3 or B ohmn 15/~ each;

15 ohm 18/6 each. P. 2/6.
12in “RA™ TWIN CONE LOUDBPEAKER 10 watts
peak handling. 3 or 15 ohm, 37/8, . Bf-.
HM SPEA
3tin 14/-, P. & P.2/6; 7 » 4in 2]/- P. & P.4/-.

SPECIAL OFFER
Hi-Fi Celestion Bpeaker Unit. 8ize 6 x 4in. Powertal
11,000 line magnet with specially treated cone sur-
round, 10-12 ohm impedance. Few only at 20/-.
P. & P. 8/6.

QUALITY PORTABLE TAPE RECORDEB CASE,

Brand new. Beautifully made. Only 49/8. P. & P. §/6.
DUAL PURPOSE BULK TAPE EB.ASER AND TAPE
HEAD DEMAGNETISER 385/-. P. & P. 3/-.

CRYSBTAL MIKES. High imp. for nlesk or hand use.
High sensitivity, 18/8, P. & P. 1/6.

HIGH mznucz CRYSTAL STICK MIKES. OUR
PRICE g1/-. P. 1/6.
8.T.C. TYPE 25 MINIATURE RELAYS8—48 volt. 4 s/p,

c/o contacts. 1 amp rating. Coil resistance 5,800 ohms.
Rize approx. { < 1} < 1}in. high. 8/8 each. P. & P. 1/6.

SPECIAL OFFER! PLESSEY TYPE 20 TWIN TUNING
GANG. 400pF + 146pF. Fitted with trimmers and
5:1 integral slow notion. Suitable for noninal 470 kc/s
I.F. Rize approx. 2 -1 1}in. Only 8/8. P.& P.2/6,

BRAND NEW MULTI-RATIO MAINS TRANSFORMERS.
Giving 13 alternatives. Primary: 0-210-240V. Secon-
dary combinationa: 0-5-10-15-20-25-30-35-40-60V  half
wave at 1 amp or 10-0-10, 20-0-20, 30-0-30V. at 2 amps
full wave. Size 3inL - 3}inW - 3inD. Price 82/6.
P. & P. 6/-.

MAINS TRANSFORMER. For transistor power uuppllea
Pri. 200/240V. Sec. 9-0-9 at 500maA. 11/-, P. & P. 2/6.
Pri. 200/240V. Sec. 12-0-12 at 1 amp. 14/8. P. & P. 2/6
Pri. 200/240V. Sec. 10-0-10 at 2 amp. 27/8, P. & . 3/6.

3 SPECIAL PURCHASE!
\ E.M.I. 4-8PEED PLAYER
Heavy B}in. metal turntable.
Low flutter performance 200/
250 V' shaded motor (90 V
tap). Complete with latest
type lightweight pick-up arm

N and mono cartridge with t/o
@ stylii for LP/78. ONLY
3/-. P.& P, 6/6.

QUALITY RECORD PLAYER AMPLIFIER MK II

A top-quality record player amplifier employing heavy
duty double wound maina transformer, ECC83, EL84,
EZR0 valves. Separate Bass, Treble and Volume controln
Complete with output transformer matched for 3 ohm
speaker. 8ize 7in.w. 3d. - 6 h. Ready buiit and tested.
PRICE 75/-. P. & P. 6/-. ALSO AVAILABLE mounted
on board with output transfornier and speaker ready to
fit into cabinet below. PRICE 87/8, P. & P. 7/6.

DE LUXE QUALITY POB.TABLE R/P CABINET MK I
Tncut niotor board size 141 - 12in., clearance 2 in. below,
54in. above. Will take above .'unpliﬂer and any B.S.R. or
GARRARD changer or Single Player (except AT60 and
H$P25). S8ize 18 15 - 8in. PRICE 78/8. P. & P. 9/6.

3-VALVE AUDIO
AMPLIFIER HA34 MK II
Designed for Hi-Fi reproducs
tion of records. A.C. Mains
operation. Ready built on
plated heavy gauge metal
chassis, size 7}inw. 4in.J. -
4%in. h. Incorporates ECCB3,
EL#4, EZBO0 valves. Heavy
duty, double wound maing
transformer and output trans-
—— former matched for 3 ohimn
speaker. Separate volume control and now with improved
wide range tone controls giving bass and treble lift and
cut. Negative feedback line. Output 4} watts. Front
panel can be detached and leads extended for remote
mounting of controls. Complete with knobs, valves, ete.,
wired and tested for only 24,150, P. & P. 6/-.

HSL “FOUR” AMPLIFIER KIT. Similar in appearance to
HA34 above but emplovs entirely different and advanced
circuitry. Complete set of parts, ete. 79/8. P. & P. 6/-.

BRAND NEW TRAKRSISTOR BARGAINS., GET 15
{Matched Pair) 15/-: V15/10p, 10/-; OC71 §/-; OC76 8/-;
AF117 3/8; 2G339 (NPN) 3/-.

Set of Mullard 6 traneistors 0C44, 2—0C45, AC128D,
matched pair AC128 25/-; ORPI12 Cadmium Sulphide
Cell 10/6.  All post free.

VYNAIR AND REXINE SPEAKERS AND CABINET
FABRICS app. 54in. wide. Ueually 35/- yd., our price 18/8
vd. length. 1°. & P.2/6 (min. 1 yd.). 8.A.E. for samples.

BRAKD NEW MAINS TRANSFORMERS for Bridge
Rectifier. Pri. 240v. AC Sec. 240v. at 50mA and 6-3v. at
1-5 amp. Btack size 2§ x 1 x 2}in. 10/8. P. & P. 3/6.
(8pecial quotations for quantities.)

BRAND NEW! PARMEKO MAINS TRANSFORMERS.
Primary 110v-250v. secondary 330-0-330v. 100mA and
6:3v. at 2 amps, 8-3v. at 2 amps and 6-3v. at 1 amp. Con-
uer\:atn ely rated. Fully impregnated Electrostaticsc reen.

HIGH GRADE COPPER LAHIRATE BOARDS
86> %in. FIVE for 10/-. P. &

ble for vertical or drop through mounting. Overall
size 4] x 33 x 31in. Weight 81b. Limlted number only at
37/8. P. & P. 8/-.

DE LUXE STEREO AMPLIFIER

niains
200—240 volts.
Using heavy
duty fully
Ilsolated
mains trans.
former with
full  wave
rectlfication
giving ade-
quate smoothing
with negligible hum.

Valve line up:—2x
ECL86 Tricde Pentodes.
1 ~ EZ80 aw full wave rectifier. Two dual potentiometers
are provided for bass and treble control, giving bass and
treble boost amd cut. A dual volume control is used.
Balance of the left and right hand channels can be
adjusted by means of a separate "'balance’* control fitted
at the rear ot the chassis. Input sensitivity is approx!-
mately 300m/v for full peak output of 4 watts per channel
(8 watts mono), into 3 ohm speakers. Full negative
feedback in a carefully calculated circuit, allows high
volume levels to be used with negligible distortlon.
Bupplied complete with knoba, chassis size 11in. w x din. x.
Overall height includlng valves 5in. Ready buiit and
tested to a high standard. Price 8 gna. P. & P. 8/-.

4-SPEED RECORD PLAYER BARGAINS
Mains models. All brand new in maker's packing.
B.8.R. UA25 with latest mono compatible cart... £6.19.8
All plus Carriage and Packing 6/6.

LATEST GARRARD MODELS, All types available 1025,
2025, 8P25, 3000, AT60 etc. Send 8.A.E. for Latest Prices!
PLINTH URITS cut out for {iarrard Models 1025, 2025,
2000, 3000, AT60, 8P25. With transparent plastlc cover.
OUR PRICE § gas. complete. P. & P. 8/6

SONOTONE 9TAHC compnnhle Mtereo Cartiidge with
dianond stylus §0/-. I'. & P. 2/-

LATEST RONETTE T/0 Btereo Complhble Cartridge for
EP/LP/Stereo/78. 32/6. P. & P.2/-

LATEST RONETTE T/0 Mono complﬂblﬂ Cartridge for
EP/LP/78 mono or stereo records on mono equipment.
30/, P.& P.2/-.

FEW ONLY! ACOS HIGH-G Mono Cartridge for EP and
LP. Only10/-. P. & P.2/-.

HIGH GAIN 4 TRANSISTOR
D CIRCU!
R K!'l‘

® Peak out-
put in excess
of 1} watts.
® All stan-
dard British
components.
® Built on
printed circuit p.mel size 6

Bin.
® Generous size Driver and
® Output transformer tapped for 3 ohm and 15 ohm

Qutput Transformers.

speakers. ®Transistors (GET114 or R]1 Mullard AC 128D
and matched pair of AC128 o/p). @ 9 volt operation.
® Everything supplied, wire, battery clips, solder, ete.
® Comprehensive easy to follow instructions and circuit
diagram 2/8 (Free with Kit). All parta sold separately.
SPECIAL PRICE 45/-, P. & P. 3/-. Also readly built and
tested, 52/6. P. & P. 3/-.

HARVERSON’'S SUPER MONO AMPLIFIER

A super quality gram amplifier using a Jdouble wound
mains transformer. EZ80 rectifier and ECL82 triode
pentode valve as audio amplifier and power output astage.
Impedance 3 ohms. Output approx. 3-5 watts. Volume
and tone controls. Chaaais size only 7in. wide x 3in. deep %
6in. high overall. AC mains 200/240V. Supplied absolutely
Brand New completely wired and tested with valves and
good quality output transformer. FEW ONLY

OUR ROCK BOTTOM 49/6 P.&P.

BARGAIN PRICE 8/-

10/14 WATT HI-F1
AMPLIFIER KIT
A stylishly finished
monaural amplifier
with an output of
14 watts from 2
ELS84s in push-pull.
Super reproduction
of both music and
speech, with negli-
gible bum. Separate
inputs for mike and
gram allow records
and announcements
to follow each other.
Fully shrouded section wound output tiansformer to
match 3-15Q speaker and 2 independent volume controls,
and separate bass and treble controls are provided giving
good lift and cut. Valve line-up 2 EL84s, ECC83, EF86 and
EZ80 rectifier. Simple instruction booklet 2/8 (Free with
parte). All paris sold separately. ONLY £7.9.8. P. & P. 8/6.
Also available ready built and tested completc with std.
input sockets, £9.5, 0.P. & P. 8/6.

Open all day Saturday
Early closing Wed. 1 p.m.

A fero minules from South Wimbledon
Tube Station

HARVERSON SURPLUS CO. LTD.
{70 HIGH ST., MERTON, LONDON, S.W.19 Tel. 01-540 3985
SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES

(Please write clearly)

PLEASE NOTE: P. & P. CHARGES
QUOTED APPLY TO U.K, ONLY.
P. & P, ON OVERSEAS ORDERS
CHARGED EXTRA.
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pounds such as potassium dihydrogen phosphate. Among
the most recent developments are pyroelectric and electro-
acoustic materials, for example, triglycine sulphate and
zinc oxide.

A new class of materials is that of the semiconductor
eutectics consisting of two sets of single crystals grown
simultaneously from the melt. An interesting example is
the cadmium arsenide/nickel arsenide eutectic whose rod
morphology affords useful magnetoresistive properties.

Examples of non-crystalline materials also developed in
the Division are a series of chalcogenide glasses trans-
mitting in the infra-red.

NEW GROWING TECHNIQUES

Concurrently with growing crystals there has been much
work on the development of techniques and equipment for
the growth of crystals together with research on a variety
of related topics. The technique most frequently em-
ployed in the Division for the production of crystals has
been growth from the melt by vertical pulling (usually
referred to as the Czochralski process). Other melt-
growth techniques such as zone-melting and the Stock-
barger, Bridgeman and Kyropoulos processes have also
been used.

The simple puller originally designed by the Division to
produce its first germanium crystals has been developed
over the years into a refined and highly versatile apparatus
which can produce a whole range of single crystals of
refractory materials with melting points up to that of
spinel (2,135°C). Spinel crystals with masses up to
150gm and sapphires up to 250gm have been grown. To
extend the range of temperatures still further, a new crystal
growth technique has been developed using gas laser power
as the source of heat. By this means oxide crystals have
been grown with melting points up to 2,500°C; for example,
yttrium oxide.

The applications of vertical pulling have been further
extended by the development of the liquid encapsulation
technique to prevent the loss of volatile constituents from
the melt. Gallium arsenide and indium arsenide have
been produced using this technique. The latest addition
to the R.R.E. puller is a work-chamber capable of with-
standing a pressure of 200 atmospheres. This is used, in
conjunction with liquid encapsulation to pull crystals of
substances that have a high vapour pressure at the melting
point, for example gallium phosphide and indium phos-
phide.

MILITARY AND CIVIL SYSTEMS

Advanced electronic equipment for particular applica-
tions is the concern of the Military and Civil Systems
Department. Research is now being carried out in
respect of the combined use of radars and computers to
assist Air Traffic Controllers to handle air traffic. The
computer assisted approach sequencing system (C.A.A.S.)
aims to increase the landing capacity of a busy airport by
assisting controllers to attain consistent intervals between
landing aircraft.

Turbulence studies by laser doppler
spectroscopy.This technique, devel-
oped at R.R.E., in collaboration
with A.E.R.E. and University of
Kent, offers several advantages over
previous methods, e.g. highspatialre-
solution, absolute velocity measure-
ment, and no disturbance of the
flow. The argon-ion laser in the
foreground was developed by the
British Admiralty and is the most
powerful sealed-off laser of its type
in the world

The Touch-Display is a novel inputjoutput device for
computers which has been developed at R.R.E. to provide
an efficient method of communication between man and
machine. The device has a number of wires placed on the
face of the ray tube. These wires are made, by electronic
means, sensitive to the touch of a finger and information is
written by the computer as characters, words or even
complete sentences against them. The ‘‘controller”
indicates his reaction to the information shown by touching
the appropriate wire. The Touch-Display is thus an
integration of the electronic data display and a keyboard
whose engravings can be varied to suit the needs of the
moment. Its possible commercial application include air
traffic control, car ferry bookings, etc.

Much of the Establishment’s work in the field of military
radar is necessarily of a restricted nature, and details are
not generally revealed. But one example on display was
The Rapier guided weapon system. This permits a
supersonic direct-hitting missile to be automatically
commanded to follow an optically established sightline to
the target. A surveillance radar is used for target detec-
tion and provides information from which the optical
sight can be laid on the target. Flares are mounted in the
tail of the missile to provide a light source for detection by a
television camera in the tracking head of the control unit.

The R.R.E. Small Portable Radar Torch (SPRAT) is an
experimental hand-held radar which weighs less than 54
pounds. It is completely self contained and will operate
for several hours from a rechargeable battery housed in the
handle. It is intended for use at night or when visual
observation is impossible and under such conditions a
trained operator can detect, locate and classify moving
targets at ranges up to 1100 metres .~ .
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.E.COMMONKATIONS RECEIVER

PEWIDEBANDHE
GOMMUNIGANIONSE {54 (1

By R.HIRST src im.

His series of articles describe a modern high fre-

quency receiver working on the principle of
single sideband (s.s.b.) transmission and reception.
The main features of the design lie in the introduction of
a wideband front end r.f. amplifier and a simple
modular constructional approach. This does not mean
to imply that the receiver is necessarily a simple unit to
construct or to electrically *‘set up’’ but indicates that the
mechanical design is broken down into a number of
easily recognisable sub-units.

Before the specific design is described in detail it is
desirable, for the sake of newcomers to this field, that
some of the more fundamental aspects of single side-
band transmission, and the resultant reception, are
presented in a simple form.

PRINCIPLES OF S.S.B.

Fig. 1.1 shows two single sidebands displaced about a
10MHz carrier, one above the carrier frequency, this is
called the upper sideband, and one below the carrier,

Sideband Ludio
filter  Demodulator amplifier

Final IF
Amp

Carrier
filter

Fig. 1.2. Showing how the
sideband and carrier fil-
ters fit into the receiver
chain

Fig. 1.I. Two single side-
bands displaced about a
10MHz carrier

this being the lower sideband. For normal speech
transmission and reception a 3kHz bandwidth is quite
adequate, therefore the upper sideband will be between
10MHz and 10-003MHz and the lower sideband
between 9-007MHz and 10MHz. A receiver is called a
single sideband receiver when it is capable of, receiving
information in one sideband or the other and an
independent sideband receiver when it is capable of
receiving and presenting information in both sidebands
simultaneously.

The receiver described in this series is a single side-
band receiver but it is relatively simple to convert it to
an independent sideband receiver, that is, from s.s.b. to
i.s.b.

In single sideband operation two distinct pieces of
information are transmitted; these are, the carrier—to
operate automatic gain control and automatic frequency
control—and the sideband information—to convey
the required information to the receiver. Usually only
a small portion of the transmitted power is used to
provide the carrier and the much larger proportion
contains the intelligence. It is common to find that the
carrier level is 16dB or 26dB below the sideband
information and for the sake of simplicity during this
initial examination it is proposed to consider that the
carrier is 26dB below the sideband.

After the last i.f. amplifier the received signals are
split into two paths, the carrier path and the signal path.
The carrier path is used to provide automatic gain and
frequency control, the latter for more complex receivers,
and the signal path converts the sideband information
into audio. It is therefore necessary to adequately
filter out the frequencies required for both paths and the
diagram of Fig. 1.2 indicates how these two filters fit
into the back end of a receiver chain.




NOISE EXCLUSION

Due to the fact that the carrier signal is so much
lower than the sideband signal, it is essential to reduce
the bandwidth of the carrier acceptance filter to exclude
noise from the circuit. 'If a sideband signal of approxi-
mately 1 microvolt is considered with a signal to noise
ratio of 12dB in a 3kHz bandwidth, then the carrier
signal in the same bandwidth would have a noise to
signal ratio of 14dB if this signal was 26dB below the
sideband signal. Under these circumstances the noise
would operate the a.g.c. and the sensitivity of the
receiver would be considerably reduced.

In order to have a workable signal in the carrier path
it is desirable that the signal to noise ratio is better than
10dB, therefore the signal to noise ratio in the carrier
path has to be improved by 14 4 10dB, i.e. 24dB or
eight times. The method of working out the band-
width of the carrier filter is very simple once the relative
levels have been determined and from the formula in
expression 1:

sideband width (Hz)

Carrier filter bandwidth X (1

300 gy,

SPECIFICATION

2 microvolts in the
sideband for S.S.B.
operation to produce
full output.

Better than 10dB at
2microvolts sensitivity.

750Hz to |1-75kHz or
350Hz to 3kHz.

2MHz to 30MHz.

Sensitivity

Signal to Noise
ratio

Audio
bandwidth

Frequency
range

Stability

With crystal operation
better than four parts
in ten to the sixth,

A.G.C. For a change in level
from 2 microvolts to
65dB above 2 micro-
volts, the audio output
will not vary by more

than 4dB.

(Where X has been computed as described in the
preceding paragraph.) The carrier filter is equally
displaced about the fundamental signal of I0MHz,
accepting signals 187-5Hz either side of I0MHz. In
order to avoid accepting sideband information in the
carrier filter, it is usual to make the carrier filter between
40Hz and 100Hz wide. Fig. 1.3 shows (a) the effect of
the sideband filter and (b) the effect of the carrier filter.

10MHz +350Hz  +3khz

Sideband
Filter

Fig. 1.3. (a) The effect of the sideband filter.
(b) The effect of the carrier filter

AUTOMATIC GAIN CONTROL

The information derived from the carrier path is
converted into a d.c. voltage and fed back to the
preceding amplifiers to promote automatic. gain
control holding the gain of the receiver relatively
constant over a considerable range of input signals.
The a.g.c. is fast in its attack but when the carrier signal
is removed, some considerable time may elapse before
the receiver is returned to its fully sensitive state. This
is to stop the receiver gain moving up and down by
large amounts when the carrier signal is affected by a

With the r.f. gain con-
trol set for maximum
sensitivity, two un-
wanted signals, with an
amplitude of 100 milli-
volts will not prcduce
in band interference of
more than an equiva-
lent aerial signal of
8 microvolts.

A3h (compztible
d.s.b.), A3a (s.s.b.), Al
with suitable attach-
ment (see text).
0-220-240 volts 50Hz.

I. R.F. gain. 2. Audio
gain. 3. Function
switch. 4. Tuning con-
trol (optional).

I. Signal strength.

2. Audio level.

Intermodulation
products

Emissions
(Receptive
modes)

Power supply
Controls

Metering

fast fade. The a.g.c. has not becn fed back to the r.f.
amplifier in the following receiver as this level may be
stabilised by the introduction of an aerial attenuator
when the aerial signal reaches large proportions.

DOUBLE SIDEBAND OPERATION
For double sideband operation (d.s.b.), the trans-
mission is treated as a single sideband piece of informa-
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Fig. 1.4. The block schematic diagram of the complete P.E. wideband h.f. communications receiver

tion but the carrier amplifier has its gain adjusted by
the function switch to take into account the increased
level of the carrier. This type of d.s.b. operation is
classed as ““A3h™ where the signal to noise ratio will be
somewhat reduced upon the standard form of trans-
mission due to the acceptance of only one of the side-
bands.

While the introductory paragraphs have only skirted
the workings of a modern sideband receiver, it is hoped
that some of the elementary points have been made in
such a manner as to clear certain relevant principles.

RECEIVER CIRCUIT

Moving into the receiver proper it is intended to
present the equipment as a series of modules for ease in
construction. This part describes the basic operation
of the receiver and gives a block diagram showing the
functions of its various parts. Following articles will
detail the circuitry and give full constructional details
of the modules and the final assembly.

As indicated earlier, this is not a project to be lightly
undertaken as it does require some reasonable knowledge
of soldering and previous experience of laying out
circuits dealing with relatively high frequencies.

The majority of the filters have been designed around
coils even though high frequency crystal filters have
been available for quite a few years. This is mainly to

Fig. 1.5.

This diagram shows the overall gain of
the r.f. amplifier
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keep the cost of the overall receiver within a reasonable
budget. For the more affluent, crystal filters may be
used and full directions will be given to incorporate a
number of alternatives. A circuit of a b.f.o0. is included
to enable the operator to deal with the more simple
“on/off” keyed transmissions (C.w.).

R.F. UNIT

This module is described fully here and constructional
details and a circuit diagram will be published next
month. In the block schematic shown in Fig. 1.4 the
aerial signal is fed into an attenuator which may be
manually operated by the user. The r.f. amplifier
contains a wideband two stage amplifier which is not
affected by a.g.c., and amplifies aerial signals in the
range 2 to 30MHz. The gain of this amplifier is
shown in Fig. 1.5 over the frequency range and the
fall off at the upper end is due to the introduction of the
34MHz i.f. rejection filters. However there is sufficient
gain in the range 26MHz to 30MHz to make the receiver
perfectly usable in the top 4MHz.

The first two stages comprising the r.f. amplifier have
an overall gain in the order of 5 times and the output
of this amplifier is fed into the first mixer. The
amplifier has a considerable dynamic range and is quite
capable of handling signals from 1 microvolt to half a
volt without the introduction of detrimental inter-
modulation and crossmodulation. This is a dynamic
range of 54dB and accounts for the use of a high supply
voltage and power devices in the front end stages.

The 2N3866 transistors used in this r.f. amplifier can
in fact handle up to 5 watts of power over the complete
frequency range. It is in this area that the whole
performance of a receiver can be determined, therefore
the introduction of relatively expensive components in
the early stages may be excused. Due to the consider-
able amount of current passed through the first two
devices, the signal to noise ratio of the receiver is not
necessarily as good as professional receivers covering
the same range but it must be appreciated that the very
high grade communication receiver complexes may cost
anything up to five or six thousand pounds.




UP-CONVYERSION TECHNIQUE

Coils L1 and L2 are rejection filters set accurately at
34MHz to ensure that the i.f. amplifier is not loaded by a
direct aerial signal of 34MHz. TI, T2, and D1t to D4
form the first mixer in the well-known *‘ring modulator™*
configuration where the aerial frequency is subtracted
from the first oscillator frequency giving an output at
J4MHz. This ‘‘up-conversion technique™ is well
proven and ensures that the image response, that is to
say, the aerial signal plus the oscillator frequency, is
well above the response of the following amplifier. It is
this up-conversion that enables the normal front end
coil system to be dispensed with.

It is often mistakenly assumed that the introduction
of a number of selective tuned circuits prior to the first
mixer removes intermodulation and cross-modulation
distortion. However, while it may be that some
hundreds of kilohertz away from the fundamental
frequency, assistance is given by the inclusion of such
circuits, they have virtually no effect when the receiver
is measured in accordance with C.C.I.LR. as these
measurements are made only 10kHz removed from the
required frequency.

The first i.f. of 34MHz has now been established and
it would be desirable to pass these signals through a
narrow band crystal filter, however, this type of filter is
expensive and could cost in the order of £30, therefore a
three stage coil filter has been introduced, two of which
appear in the r.f. unit. The first filter has been intro-
duced before the first stage of the i.f. amplifier to get
some discrimination as soon as possible, this is
immediately followed, after some amplification, by
another tuned circuit which is in the collector of the
first stage of the i.f. amplifier. This is also the first
amplifier to be controlled by the a.g.c. system and due to
the forward a.g.c. action the i.f, discrimination improves
as the aerial signal increases due to the lowering of the
input impedance of TR3, therefore effectively increasing
the Q of the first tuned circuit in series with TR3 base.

A.G.C. OPERATION

The a.g.c. works on the forward characteristic where
a reduction in the collector to emitter voltage, due to an
increase in base and collector current, reduces the gain
of the stage by as much as 35dB.  Part of this reduction
in gain is due to the reducing input impedance of TR3,
this acting as an attenuator in conjunction with the
series element L3 and C.

This curve is shown in Fig. 1.6 and is more commonly
referred to as the Veggue. condition.  This is one of the
many forms of applying automatic gain control to a
transistor and where signals of a relatively small
amplitude are being dealt with, little or no distortion is
introduced. The gain of these latter two stages are in
the order of six times giving an overall gain in the r.f.
unit of approximately thirty times. Some loss occurs in
the mixer, therefore the full overall gain available is
reduced by the amount of this loss. The two inputs and
the one output of the r.f. unit are terminated in 50 ohm
coaxial sockets which are readily available.

FIRST L.LF. UNIT

Transistor TRS is the last stage of the first i.f. filter,
tuned to 34MHz. The stage gain is variable due to the
a.g.c. voltage applied to the base of the transistor and
the stage gain is reduced in an identical manner to that
indicated in Fig. 1.6. The overall change in gain of
TRS5 is approximately 30dB, giving a total of 65dB for
the whole of the first i.f. amplifier. TR6 presents a high
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Fig. 1.6. Showing how the gain is altered with the
changing collector to emitter voltage on TR3

impedance to the tuned circuit in the collector of TRS
thus avoiding undesirable damping with a consequent
reduction in selectivity. TR6 converts an approximate
input impedance of 5 kilohms into an output impedance
of 200 ohms which feeds the following mixer.

The second frequency changer TR7 is a combined
converter and amplifier where the signal is fed into the
base at 34MHz and the oscillator frequency of 36 MHz
is applied to the emitter of TR7 at sufficient level to
promote good switching. The collector circuit is tuned
to 2MHz thus accepting the wanted frequency of 2MHz
and rejecting to some degree the 34MHz input signal
and the switching frequency of 36MHz. This time, to
avoid damping the tuned circuit, the impedance change
to the following circuit is effected by a capacitor
divider where the impedance change is a function of the
square of the capacitor ratio.

Transistors TR8 and TRY form the second Li.f.
amplifier at 2MHz and considerable voltage gain is
effected by the common base stage, TR8. The voltage
gain of this stage is approximately equal to collector
load divided by the source resistance. In order to take
advantage of the voltage gain available, TR9 has been
introduced as an emitter follower with an input
impedance in the order of 30 kilohms, the output of
which feeds into the next module, the sideband filter and
third converter,

It is possible to directly couple this particular
amplifier as a.g.c. has not been applied, therefore the
d.c. conditions remain the same irrespective of signal
input level at the aerial. For an aerial input of
5 microvolts in the sideband the output at 2MHz is
approximately 500 microvolts. Therefore the nine
stages employed up to this point have an overall gain of
100 times, i.e. 40d B,

This amount of gain may appear to be paltry for such
a considerable amount of circuitry but each of the
mixers have a loss in terms of efficiency of about 6dB
therefore the overall gain of the amplifying stages is
something in the order of 52dB.

SIDEBAND FILTER UNIT

This module commences with a five stage crystal
filter which separates the upper sideband of the trans-
mission from the carrier and the lower sideband. This
filter has a relatively flat passband from 2-000750MHz
to 2:001750MHz which determines the final audio
bandwidth of 750Hz to 1:75kHz. An eight stage
crystal filter is described later for the constructor who
requires a passband in the order of 3kHz.

The five stage filter however is relatively economical
and just about suffices the requirements of speech trans-

737




mission and reception. Having separated the required
upper sideband, the resultant signal is fed into the
demodulator where it is converted to audio and the high
unwanted frequencies are filtered out by a simple LC
filter. The level is now amplified sufficiently to drive
the audio amplifier.

A.F. UNIT

As there is considerable work involved in constructing
this receiver, there seemed little point in building an
audio output amplifier when a pre-built unit is available
which adequately meets the required specification at a
reasonable cost. This is the Newmarket packaged

“circuit module Type PC2 which may be purchased from
Newmarket Transistors Ltd., or their accredited
agents. It uses five transistors, TR18-22.

This unit can deliver 100 milliwatts into a speaker or
up to 5 milliwatts into headphones and the level of the
output may be controlled from the front panel of the
receiver.

SECOND OSCILLATOR UNIT (36MH2z)

This is a crystal high stability oscillator of the emitter
coupled variety where the high impedance in the
collector circuit is transferred into the required low
impedance drive for the emitter, by a capacitive divider
network. The crystal used is of the overtone variety
and it is therefore necessary to tune the collector of the
transistor circuit to obtain the required frequency.

The single stage oscillator TR10 is followed by a d.c.
coupled pair TR11 and TR12 which provides up to a
volt of output at low impedance to act as the switching
voltage in the second mixer thus converting the inter-
mediate frequency of 34MHz into the required 2MHz.

A.G.C. UNIT

In this unit the 2MHz carrier signal is sampled and
selected from the upper and lower sideband by a narrow
band crystal filter. As previously explained in the
introduction, this filter is necessarily narrow in order to
improve the signal to noise ratio of the carrier signal.
The carrier signal is now amplified and converted into
d.c. by the voltage doubler circuit D5 and D6.

Even though the following capacitor is very large the
attack time of the system is less than 50 milliseconds due
to the low impedance of the source. Once the a.c.
signal is removed the capacitor cannot discharge
through the source as the diodes are now almost open
circuit, therefore the following series resistor acts as the
discharge path taking approximately 20 seconds to
discharge fully when an aerial signal in the order of
10 millivolts is removed. This avoids the gain of the
receiver changing rapidly as a result of rapid carrier
fading.

Having converted the carrier signal to d.c. by D5 and
D6, the d.c. voltage is amplified and fed to the bases of
TR3 and TRS in the r.f. unit and the i.f. amplifier.
With a signal in the order of 5 microvolts in the sideband
at the aerial, with the carrier 26dB below this level the
d.c. voltage is approximately 25 volts. However,
when the aerial signal has increased to about 5 milli-
volts with the r.f. gain set for maximum sensitivity, the
d.c. output of the a.g.c. unit is 11 to 12 volts thus
promoting full a.g.c. over the receiver chain. Once the
aerial input has exceeded 5 millivolts it is necessary to
reduce the sensitivity of the receiver with the r.f. gain
control which is mounted on the front-panel.

The level of the a.g.c. voltage is monitored on the
front panel by amoving coil meter and when this indi-
cates that the full a.g.c. condition has been reached the

738

r.f. gain control should be used to introduce some atten-
uation so that there is always some a.g.c. in hand.
For different carrier levels of the transmitted informa-
tion, a calibrated potentiometer is located on the front
panel so that the carrier level may be adjusted to give
zeroreading on the v.u. meter.

THIRD OSCILLATOR UNIT (2MH2z)

This unit is almost identical to the 36MHz oscillator
but the frequency of operation is 2MHz to provide the
switching voltage for the final converter. The crystal
used is of the fundamental type, therefore it would not
normally be necessary to include a tuned circuit in the
collector of the oscillator. However, to reduce the
effects of the second harmonic that may be generated in
the oscillator stage, a simple tuned circuit has been
included. The output from the single stage oscillator is
fed into a d.c. coupled pair which gives up to one volt of
signal at low impedance. The frequency may be
adjusted to within 1Hz and once set there should be no
need to make any further adjustment for some months.

MAIN CHASSIS ASSEMBLY

The main chassis contains all the inter-module wiring
and the external controls which would be used during
normal day to day operating. The r.f. gain control may
be adjusted to reduce the input level received by the first
amplifying stage in the r.f. unit. This control would
only be brought into operation when the aerial signal
has reached something between | and 5 millivolts.
However, if considerable interference is present on the
frequency required the r.f. gain control can be used to
see whether the level of the interfering signal is
sufficiently high to generate intermodulation products
within the receiver itself.

The audio gain control is to enable the operator to
adjust the output level at the speaker or the head-
phones and does not have any affect upon the working
characteristics of the receiver. The function switch
adjusts the level at which the automatic gain control
comes in and can cater for carrier levels of —26dB,
—16dB, —6dB and 0dB. If the constructor so desires
this switch may be replaced by a potentiometer that will
give a constantly variable adjustment of carrier level
but it will be necessary to calibrate the control so that
the required condition may be located to suit the service
being received.

FIRST OSCILLATOR UNIT

This unit has been presented in a separate container
of similar dimensions to that of the receiver cabinet.
This has been arranged so that the constructor may
choose one of a few different methods of obtaining the
tuning mechanism for the receiver. In one instance the
unit comprises an LC oscillator and a mixer system so
that fully variable coverage over the range 2MHz to
30MHz may be obtained. Another unit is a simple
crystal oscillator with a high degree of stability for spot
frequency working. )

Included in this cabinet is a b.f.o0. for c.w. reception.
The first oscillator unit also contains the power supply
for the entire system and is connected to the receiver
unit by a multicore cable. The whole of this cabinet
will be described in more detail in later articles
when the constructional and operational details are
presented. '

Next month : circuit diagram, components list,
and constructional details for the r.f. unit
module.




Announcing

the New D51
from

Telequipment

The D51 is a new, low cost, dual-beam oscilloscope incorporating all
current requirements for a modern easy to use general purpose
oscilloscope. Of strong construction and equipped with simple controls,
the D51 can be readily operated by non-technical personnel and is an
ideal oscilloscope to satisfy the requirements of A-level syllabuses and the

needs of Technica! Colleges.

Look at the features:

3% True Dual-Beam

% Large display area 6 x 10 cm

¥ Wide Bandwidth (DC-6MHz
channel 1, DC-3MHz channel 2)

See us at the
Ist Electronics Instruments Exhibition

Hotel Leofric, Coventry

September 16th, 17th & 18th % 10mV/cm Sensitivity (DC-2MHz)
i % Exceptionally Bright Trace
Hotel Piccadilly, Manchester s Small Size — Lightweight

September 23rd, 24th & 25th At only £93.0.0. this oscilloscope

must be seen to be believed
Send for full details NOW I 1!

TELEQUIPMENT [Ed

Telequipment Ltd., 313 Chase Road, Southgate, London, N.14. Tel: 01-8821166 Telex 262004
For Overseas enquiries write to: Tektronix Limited, P.O. Box 48, Guernsey, C.I. A member of the Tektronix Group
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TECHNIGAL
TRAINING

in radio television
and electronics

Whether you are a newcomer to radio and elec-
tronics, or are engaged in the industry and wish
to prepare for a recognized examination, ICS
can further your technical knowledge and
provide the specialized training so essential
to success. ICS have helped thousands of
ambitious men to move up into higher paid
jobs—they can help you too! Why not fill in
the coupon below and find out how?

Many diploma and examination courses available,
including expert coaching for:

® C.& G. Telecommunication Techns'. Certs.
® C. & G. Electronic Servicing

® R.T.E.B. Radio T.V. Servicing Certificate
® Radio Amateurs’ Examination

® P.M.G. Certs. in Radiotelegraphy

® General Certificate of Education, etc.

Examination Students coached until successful

NEW SELF-BUILD RAD!IO COURSES

Learn as you build. You can learn both the theory and
practice of valve and transistor circuits, and servicing
work while building your own 5-valve receiver, transistor
portable, and high-grade test instruments, incl. pro-
fessional-type valve volt meter—all under expert tuition.
Transistor Portable available as separate course.

POST THIS COUPON TODAY
for full details of ICS courses in Radio, T.V. and Electronics

I--—INTERNATIONAI. CORRESPONDENCE SCHOOLS

Dept. 151, Intertext House, Stewarts Rd., London, S.W.8

Please send me the ICS prospectus—free and without
obligation.

(state Subject or Exam.)

NAME
ADDRESS

10/69

INTERNATIONAL CORRESPONDENCE SCHOOLS

740

|
|
|
|
I
[
|
|
|

PEAK SOUND
A

THE WORLD’S MOST
VERSATILE CIRCUIT
BUILDING MEDIUM

AS SPECIFIED FOR USE IN THE P.E.
SIGNAL GENERATOR DESCRIBED
IN THIS MONTH’S ISSUE

"Cir-Kit"' (an exclusive Peak Sound product) is the fastest, most
versatile and dependable circuit-making system ever invented.
You can use it on plain board or 0-1in matrix board equally well.
Itis made from almost 100% pure copper
strip backed by a unique, powerful
adhesive, and whether you use it for a
specific design, such as in the P.E.
Signal Generator described in this
month's issue, or to carry out your own
designs, you will find “Cir-Kit" perfect

for all such requirements.
2/-

PEAK SOUND DESIGNS FOR YOU TO BUILD

P.W.12-12 integrated stereo amp. dgscribed in P.W. With Peak
Sound "“Cir-Kit", amplifier modules, etc., you can build
it complete inc. cabinet for approximately £24.0.0

£3.19.6

25 watt de-luxe power amp. as recommended in Hi-Fi
News Twenty-Twenty stereo system. (25 wattsinto 15
ohms.) £11.15.0

De-luxe pre-amp/control unit for Peak Sound power
amps. £15.15.0

ES.10-15 BAXANDALL SPEAKER, designed by P. J. Baxandall
and described in Wireless World. Peak Sound
£11.5.0

“Cir-Kit’’ is supplied in
o spools, &in. wide x 50ft.
a9 long. From your dealer
or direct.

PA.12-15
PA.25-15

Power amp. module, 12 watts into 15 ohms

SCU.400

approved parts, inc. P.T. come to approx.

GO TO YOUR DEALER
for Peak Sound products. Leaflets on request. TRADE
ENQUIRIES INVITED.

peak sound

PEAK SOUND (HARROW) LTD., 32 ST. JUDES ROAD
ENGLEFIELD GREEN, EGHAM, SURREY
Telephone: EGHAM 5316




By M. d. Gay Chief Circuit Engineer (Linear)
Plessey Microelectronics

Integrated Circuit

gliEl®

HIS is the first in a series of three articles
covering the design, performance and applica-
tions of the Plessey SL402and SL403 integrated circuit
audio amplifiers. These have been specially designed
for use in mains operated record players, etc. They
deliver up to 3 watts r.m.s. continuous sine wave
output and can operate directly from crystal or
ceramic pickups. They also contain an integral
preamplifier providing sufficient gain to allow tone
control networks to be driven.

This article will cover the design and basic per-
formance of the amplifier, the essential features of
its use and the design of a suitable power supply.
The subsequent constructional articles will cover its
use in different amplifier designs.

A PHOTOGRAPH of the amplifier, which is fabricated on
asilicon chip measuring 0-05in x 0:05in (by 0-008in
thick), is shown on this page. To allow removal of the
heat dissipated, the chip is mounted on a steel bar in a
special package to which a heat sink can be attached
(see photograph). The circuit is available for operation
at 2 watts output on a 14 volt nominal supply (SL402)
or for operation at 3 watts output on an 18 volt
nominal supply (SL403). The specifications allow
adequate margin for normal supply voltage variations.

CIRCUIT DESIGN

The complete circuit is shown in Fig. 1. The
ensuing description is included so that those interested
in the circuit’s operation may be satisfied. It is not
necessary that the reader should be able to follow the
detailed points of design in order to use the devices
satisfactorily and indeed, since the description has been
kept fairly brief, only those with appreciable experience
of transistor circuit design could expect to under-
stand the operation at first reading.

The circuit (Fig. 1) will be seen to consist of a simple
preamplifier (TR1 to TR3) followed by the main
amplifier (TR4 to TR13). The basis of the design is of
course the output stage whose operation we will now
consider. An all npn design is used since the inte-
grated circuit process is not suited to the manufacture
of high current pnp transistors.

The integrated circuit package used to house the SL402
and 403 silicon chip—shown full size
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Fig. 1. Complete circuit diagram of the SL402 and SL403 integrated circuit audio amplifier

OUTPUT STAGE

The basic output stage is shown in Fig. 2. The
three diodes serve to define the quiescent current and
to steer the dynamic output current through one or
other output transistor. It can readily be shown, from
exponential characteristics of the transistors and diodes,
that

ig.1; = Constant X i,® (1)
Under guiescent conditions, neglecting any d.c. flowing
in the feedback network, i, and i, are equal and thus
controlled by i;, which is in turn controlled by R..

When signals are present the overall feedback
assures the correct voltage and the biasing arrange-
ments ensure that the output current is steered via
one or other output transistor, since from equation (1)
i, and i, cannot be simultaneously large. Thus during
positive half cycles when i, is large, i, must be small, i.e.
Da is virtually out of conduction, R, acts as the load of
TRy and TR, acts as an emitter follower. During
negative half cycles when i, is large, i, must be small,
i.e. TR, is virtually out of conduction and TRy feeds
directly into the load regsistor R1..

Naturally the open loop gain is very different between
positive and negative half cycles, and considerable
negative feedback is required to linearise the operation.
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Fortunately the integrated circuit process automatically
gives us transistors with very high cut-off frequencies
(approximately [GHz) which, by keeping spurious
phase shifts low, allow this feedback to be applied.

Fig. 2. The basic output stage
of the SL402 and 403

|

Output
current

il

=

FEEDBACK

BOOTSTRAP

OUTPUT

o R T




—_—— .

_f 14 TR4
—o0-———-—-
TR

SR |

INPUT A .
—/ 40> t—o- ]
€0 |
BIAS FEED TR3 &7
RESISTOR

R6

z

1
-
i
]
—
1
o
%
Fig. 3. Connections for using the preamplifier to bias the
main amplifier .

In the complete circuit, Fig. 1, it will be seen that
TRa of Fig. 2 has been replaced by a Darlington pair
(TR11 and 12) and Dp by another Darlington pair
(TR9 and 10); the bias resistor has been provided with
a bootstrap connection and an offset voltage has been
generated in series with the bias “diodes” by means of
R10, R13 and R14 (this voltage could be generated by a
single low value resistor but the three resistor arrange-
ment takes up less area on the integrated circuit).
This offset voltage adjusts the constant in equation (1)
and thus allows us to control the relationship between
bias current through R12 and quiescent current in the
output stage.

An external bootstrap capacitor (50uF is normally
used) is connected between the output and bootstrap
connections. This causes the voltage at pin 8 (boot-
strap) to follow that at the output, so that the bias
current through R12 is maintained at a constant level
during positive half cycles; this is essential to guarantee
sufficient base current for the Darlington output pair
TR11 and TRI12.

Incidentally D2 and D3 will not be readily seen in the
chip photograph; they have combined with TR13 to
form the lower of the two power transistors on the
right hand side.

AMPLIFIER SECTION

The remainder of the main amplifier section is
essentially straightforward. TR13 is fed via two
emitter followers TR7 and TR8 from an input stage
TR4, TR5 and TR6. This cascade provides very
high input impedance and very low input current.
Overall series voltage feedback is used and the collector
of TR6 is brought out so that an external compensation
capacitor can be connected to ensure stability of the
negative feedback loop (the required capacitor—
0-01pF—is too large to be integrated economically).

Various precautions are taken to protect the amplifier
against excess supply voltage: these include bypassing
the emitter-base junctions with resistors, the inclusion
of D1 and most important, the tapping of the collectors
of TR4 and TRS into the input stage load resistor.
This is designed to achieve a situation in which, if the
supply rises too high, TR5 protected by R3 breaks
down before any other device in the circuit and in so

doing switches the rest of the circuit into a non-
operating state in which it can sustain much higher
voltages than when operating normally. Thus the
circuit is protected against overvoltages well in excess
of the nominal operating value.

PREAMPLIFIER SECTION

The preamplifier (TR1, TR2 and TR3) serves also
to provide a temperature compensated bias voltage
for the main amplifier. It will be seen from Fig. 1 that
the input bias required consists of the voltage across the .
feedback resistor R6 plus the base-emitter voltages of
TR4, TR5 and TR6. Now base-emitter voltage
varies with temperature at a rate of —2mV per
degree C and it is therefore essential that the bias
voltage be derived from a source with corresponding
temperature variation. The preamplifier provides this
source. Fig. 3 shows how it may be connected simply
as a biasing network for the main amplifier.

Due to the very small input current of the amplifier,
the voltage drop along the external bias feed resistor
will be small and can be neglected. The sum of the
base-emitter voltages of TR4, TR5 and TR6 are matched
by those of TR1, TR2 and TR3, so that the resultant
voltage which must be developed across R6 is equal to
that derived from the supply line across R2. Later we
will see how the preamplifier may be used as such
whilst still providing the bias required.

To allow the use of a simple power supply with high
ripple content, the supply to the pre-amplifier and main
amplifier input stage is provided with a decoupling
point (pin 7) to which an external capacitor (25pF
suffices) is to be connected.

AMPLIFIER CHARACTERISTICS

The amplifier is available in two versions, dis-
tinguished by different operating supply voltage ranges.
The ratings of the two versions are as follows:

Operating Range SL402  SL403
Nominal operating supply

voltage 14 18 volts
Maximum operating supply

voltage ) 2| volts
Absolute maximum supply

voltage 20 24 volts
Maximum output current

(peak) | | amp
Minimum load impedence 55 7-5 ohms

The *‘absolute maximum supply voltage” is the
maximum transient voltage the amplifier will with-
stand without damage; it may, however, switch into a
non-operating state as detailed earlier while the
transient is present. The amplifier is guaranteed to
operate at up to the rated “‘maximum operating supply
voltage” which is 15 per cent above the “nominal
operating supply voltage”. This 15 per cent is intended
to cover mains voltage variations. The power supply
should be designed to give 14V nominal for the SL.402
or 18V nominal for the SL403.

The amplifiers are rated to handle 1A peak (sine
wave or square wave). The minimum load impedances
specified ensure that this level is not exceeded at the
nominal operating supply voltage. The small in-
crease in current which may occur when the supply
voltage is high, but within the limits specified, is
allowable. If the load impedance used is significantly
reduced however, the peak current rating will be
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Fig. 4. Graphs showing total harmonic distortion of the two
main amplifiers

considerably exceeded at full output, and prolonged
operation under these conditions may cause failure of
the circuit.
The amplifier characteristics are listed below for the
two versions:
Test Conditions: SL402: 14V supply, 7-5 ohm load
SL403: 18V supply, 7-5 ohm load

Characteristic SL402 SL403
Maximum output power

typical ’ 2 watts 3 watts
Maximum output power

minimum I-5 watts  2-5 watts
Distortion: main amplifier See Fig. 4

pre-amplifier 0-1 per cent
at IV r.m.s. output
0

Voltage gain: main amplifier 20

pre-amplifier 20 20
Input impedance: main
amplifier >I0MQ  >I10MQ
pre-amplifier >I0MQ  >I0MQ
Maximum input current:
main amplifier 0-25uA 0-25uA
pre-amplifier 0-25uA 0-25uA

Hum, noise and frequency response have not been
listed here; they depend on how the device is used and
will be covered in the later articles.

HEAT SINK REQUIREMENTS

The amplifiers dissipate up to 3W at full output and
must be provided with a heat sink, or more accurately
a heat radiator, to keep their temperature within
reasonable limits. A total radiating surface of 10
square inches is required. This can be conveniently
obtained from a channel section radiator, bolted to the
package as shown in Fig. 5. The material may be
aluminium, copper, brass or steel and should be 18
s.w.g. or thicker. The fixing bolts should be firmly
tightened and fitted with plain washers both sides, but
it is not necessary to use silicon grease between the
surfaces, though it will do no harm.

As an alternative to using a separate radiator the
amplifier may be bolted to the chassis of a complete
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Photograph of the silicon chip as used in the SL402 and
SL403

equipment. -It must be remembered, however, that the
metal bar through the package will be connected to the
negative side of the supply, via the chip. It cannot
therefore be directly affixed to the chassis if this is
connected to the positive side of the supply (as in car
radios if the vehicle has a positive earth for example). -

Fig. 5. Heat sink attached to the amplifier package

ESSENTIAL PRECAUTIONS

The following precautions should be observed when
building and commissioning equipment using the
SL402 and 403:

(a) Do not short circuit the output; this is not
invariably fatal but can be, and certainly will be, if the
short circuit is maintained for more than a few seconds.

(b) Never use the device without the prescribed heat
radiator attached. ’

(c) Do not short pin 4 (the main amplifier input)
directly to ground; this upsets the output stage biasing
and can cause failure.

(d) Ensure that the supply potential is correct
before switching on for the first time. _

(e) Do not exceed the rated voltage and currents.




POWER SUPPLY

The SL402 and 403 are specifically designed to run on
the simplest of power supplies. They may be operated
from an unregulated car supply for instance or from a
basic mains power supply consisting simply of trans-
former, bridge rectifier and reservoir capacitor, Fig. 6.
The SL402 operating on a nominal 14V supply is
particularly suited to operation from a car battery, in a
radio or tape player for instance. The higher power,
higher voltage, SL403 is more suited to operation on
mains supplies.

MAINS +

INPUT

30

+ RESERVOIR
s CAPACITOR
T l SEE TEXT

Fig. 6. Basic power supply circuit

The mains transformer for an SL403 power supply
should give, ideally, 14V r.m.s. output and should be
rated at 0-SA or higher per amplifier to be supplied.
The voltage specified is the unloaded value and can be
obtained from heater transformers. The following
types are suitable and readily available:

(a) Radiospares hygrade filament transformer
Rated output; 2 x 63V at 1-8A (connect
secondaries in series).
(b) Radiospares standard filament transformer 13V
Rated output: 13V at 0-5A
Suitable for supplying a single amplifier only.

A mains power supply for the SL402 would require a
transformer giving 11V r.m.s. unloaded output and
rated at 0-5A per amplifier to be supplied.

The bridge rectifier again should be rated at 0-5A per
amplifier to be supplied. It should also have a p.i.v.
(peak inverse voltage rating) of 50V minimum. The
following types are suitable and readily available:

(a) Radiospares REC 41
Rated output: 1-5A
(b) STC selenium rectifier bridge type P66E/1B
Rated output: 1A
Supplier: Electroniques.
(c) Slater Electric potted rectifier bridge type SLA—
50—LCD
Rated output: 2A
Supplier: Electroniques.

The reservoir capacitor value required depends on the
application. A value of 5,000uF will be sufficient for
almost all requirements and in many cases 2,000uF
or even 1,000uF will be found satisfactory. The
voltage rating should be 25V.

The transformers listed are not fully enclosed types;
it is worthwhile enclosing the whole power supply in a
separate metal box to ease problems of hum pick-up.

The Plessey integrated circuits SL402 and S1.403 are
available from various retail suppliers.

Following articles will describe a simple mono
record player amplifier without tone controls,
a more elaborate stereo record player amplifier
with full tone controls, and a stereo hi fi system.
Full constructional information will be provided
for all three systems.

Equipment Confiscated

A RADIO communications expedition to North, East and
South Africa, led by 25-year-old Mr David Dunn, of
Cardiff, has run into difficulty with the Moroccan police.

The main objective of the four-man expedition is to study
the reliability of low power short wave radio communica-
tions. Mr Dunn—a senior draughtsman with the Powell
Duffryn Group company Hydraulic Machinery (Great
Britain) Limited, did not have a transmitting licence for
Morocco and, in accordance with Moroccan law, the
radio equipment was confiscated.

Mr F. J. Seller, secretary of the Amateur Radio Society
at the University College, Cardiff. said the party were told
the equipment would be returned when the expedition left
the country, but this promise was not fulfilled.

Mr Seller said in a recent letter from Addis Ababa,
Mr Dunn told him that he was beginning to despair of ever
seeing the equipment again.

“If this is so it will, of course, mean the end of any short
wave communication aspect of the expedition,” said Mr
Setler. *This is most unfortunate since 1 understand
Mr Dunn has transmitting licences for almost all the
countries he has yet to visit.”

New TV Equipment

COMPLETELY new range of rugged, rcliable and

extremely compact television equipment, tested to
stringent international military specifications, has been
introduced by the Electro-Optical Systems Division of The
Marconi Company. The new range, comprising a number
of units which can be built up as required, caters for a wide
variety of military applications, and sensor tubes are
available to cover light levels from the brightest sunlight
to the darkest night. A working demonstration of the
new equipment was recently given in London before
representatives of the governments, armed forces and
industrial concerns from more than 25 countries.

MP's to Get New Telephones

A MASSIVE reorganisation of Whitehall's telephone net-
work to meet the greatly increased demands of the
next 20 years is being launched by the GPO and the first
orders have now been placed with Plessey Telecom-
munications Group.

The project will be split into two stages. The first,
covering about 30,000 telephone extensions, will modernise
and extend existing facilities to bring them into line with the
forecast requirements of the 1970's. The second, covering
a further 30,000 extensions, will concentrate on the
advanced facilities envisaged for the 1980’s—including
push-button access by phone to a central computer for
all MP’s.

The first stage, costing over £2 millions for telecom-
munications equipment alone, is due for completion in
1972/3. This will replace a large number of manually
operated switchboards at present in use.

Export Success

A TARGET export growth of 70 per cent for the
current year is already virtually assured by orders
now in hand, report Electrosil Ltd. Electrosil con-
fidently expect this success to continue and to cope with the
demand on their export department, an assistant export
manager has been appointed. The bulk of the exports are
of resistors.
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PARTG—

By Alan Douglas, Sen. Mem. I.E.E.E.

ast month we looked at the more theoretical
L aspects of the various kinds of basic subtractive
filter used for tone forming. In essence, these consisted
of the low pass filter which attenuated high notes, the
inversion of this circuit, the high pass filter which
removes the low notes, and the resonant band pass or
band stop filter which accentuates some frequencies at
the expense of others.

All of these filters can be extended or combined as
will be seen in the practical voicing circuits presented in
this article.

YOICE GROUPING

An organ is a blend of voices and this means that
there must be no gaps in the sound spectrum when stops
are combined and that the recognised groupings of such
stops will produce a melodious effect.

In Fig. 6.1 is given a detailed block diagram of the
voice groupings of our organ in relation to both
manuals and pedalboard. When we key these we
route a signal very rich in overtones from the pitch
busbars, shown marked in Fig. 6.1, to the stop selecting
voice networks. The tonal quality of this waveform
is subsequently modified by partial removal of har-
monics by the subtractive filters to produce the distinc-
tive sound of the organ voices.

Solo tagstrip attached to edge of Goddard keyframe.
Here five busbar wires connect to four screened inputs to
emitter followers

EMITTER FOLLOWERS AND
PRE-AMPLIFIERS

In producing a note at either of the two keyboards, the
square wave output from the dividers must pass via the
100 kilohm anti-robbing resistors which are integral
to the manual contact assembly.

In combining several notes in a chord the net value
might be 25 kilohms when lumping these resistors in
parallel. To offset this and keep the loading sub-
stantially constant, each busbar feeds directly into an
emitter follower and pre-amplifier as shown in Fig. 6.2.

The output level from TR1 can be conveniently
adjusted by the slider of VR, this being a.c. coupled to
the pre-amplifier via C2.

The frequency pass band is to some extent controlled
by this capacitor and the input capacitor CI, so it is
necessary to alter these capacity values with different
pitch inputs. A table showing these changes is given
under the circuit of Fig. 6.2.

From Fig. 6.1 it can be seen that each pitch busbar on
each keyboard has its own emitter follower and pre-
amplifier. The pedal busbars have only pre-amplifiers
to feed its filters.

The supply for these amplification units is derived
from P.S.U. 1, the power supply unit which feeds the
generator and divider units.

SOLO PRE-AMPLIFIER CONSTRUCTION

The four emitter followers and pre-amplifiers, fed
from the solo 2ft, 4ft, 8ft and 16ft busbars, are con-
structed on a single piece of Veroboard as shown in
Fig. 6.3.

Since the component complement is almost identical
for each pitch assembly, a balanced layout is possible,
and each assembly is easily identifiable in the figure, it
being contained by dotted lines.

The wiring and cutouts for the Veroboard underside
are given in Fig. 6.4.

After soldering wires or cutting the copper, make sure
that no solder or swarf is bridging adjacent copper
?trips or there may be trouble with inter-modulation
aults.

BUSBAR TAGSTRIPS

In Fig. 6.3 the inputs to the emitter followers are
given colour identification. These colours refer to the
wires from the solo manual busbar outlets which are
yellow for 4ft, red for 2ft, grey for 8ft, and blue for 16ft.
There is also a black earth wire.

This bunch of five wires is shown coiled on the left
hand side of Fig. 2.1. First, uncoil these, bringing them
out parallel to the edge of the upper keyframe. To fix
their position a five way miniature tag strip should be
screwed to the rear edge of the keyframe as shown in the
photograph. The busbar wires can now be bared,
connected and soldered.



TONE CIRCUITS

This organ will be demonstrated at The International Audio Festival and Fair, Olympia, London, October 16 to 22
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Fig. 6.1. Block diagram of the organ’s manual and pedal voicing circuits. Note the inclusion
of the Dolce stop which is additional to the specification given in Part One. This voice
derives from the flute family but has a quieter sound achieved by additional low pass flitering
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At this stage the wires from the lower manual busbars
can be similarly connected. Here, of course, only
three wires are involved coloured yellow, grey and
black, so a three way tag strip is required.

When this is completed a link wire is made to join the
busbar black, or earth, wires at their tags.

For connection from the upper tagstrip to the emitter
follower input, four, one yard lengths of single miniature
microphone cable are needed. This cable is screened
and to prevent hum and crosstalk arising it is necessary
to connect the screens with the busbar black wires at
their common tag.

The cable inners are now connected at the tags at one
end and the Veroboard at the other as shown in Fig. 6.3.

SUPPLY CONNECTIONS

Since we need to tap a 15V supply to test the pre-
amplifier board, the wiring from P.S.U.l to the
oscillator and dividers can now be completed. Thisis a
simple task since the oscillators are in position as are the
divider boards.

To mount the power unit, a wooden shelf 64in x 8in
should be made up and fixed to the console side using
angle brackets. To establish the positioning of this,
refer to the rear view photograph given in Part Two.

If wood quadrant is added to the edge of the shelf, this
will prevent any movement of this unit.

A 24ft length of twin cable will suffice to connect from
tlﬁe power supply output terminal block to the oscillator
shelf.

SOLO PRE-AMPLIFIERS

c3
0-1pF

FROM MANUAL
BUS BARS
A

TO TONE
NETWORKS

2FT | 4FT | 8FT | 16FT
[c1/c2]o-omF| 0-pF [o-224F [033pF

COMPONENTS . . .

SOLO EMITTER FOLLOWERS
AND PRE-AMPLIFIERS

Resistors
Rl 82kQ 4 off
R2 6-2kQ 4 off
R3 68kQ 4 off
R4 33kQ 4 off
RS 27kQ 4 off
R6 470Q 4 off
R7 470Q 4 off
R8 390Q 4 off
All 109, 4 watt carbon

Capacitors

g; Values according to pitch. See Fig. 6
C3 0 luF disc ceramic 4 off

C4  100pF elect 6V 4 off

C5 500uF elect 25V 4 off

Transistors
TRI ZTX300 (Ferranti) 4 off
TR2 ZTX300 (Ferranti) 4 off

+15V
R8
3900
— (5
— 500pF
Fig. 6.2. Circuit diagram of the
solo emitter followers and pre-
amplifiers which are fed from the
solo manual busbars. Changes
-0 in capacitance of Cl and C2
_L necessary to accommodate pitch
- variation are shown in the table

Topside view of solo emitter follower and pre-amplifier board

. e 0 08 &

.
.
)
.
.
.
C
ate
v
‘.
.

Potentiometers
VRI 4-7kQ miniature horizontal presets 4 off

Miscellaneous
Veroboard 3%in x 5in
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Topside view of solo filter
networks mounted on board.
The inductors are not shown
as these are mounted Iin the
screening box

Since ali the oscillators and dividers require |5 volts
they are all wired in parallel across this supply which is a
simple operation provided the diagrams given in Parts
Two and Three are referred to.

When this wiring is completed a 1,000uF 25V
electrolytic capacitor should be connected across the
supply line as an additional aid to smoothing.

TESTING THE VEROBOARD ASSEMBLY

We can now take supply leads from any one of the
oscillators to the pre-amplifier board, these connections
being given in Fig. 6.3.

To generate a test signal a 30,000pF capacitor should
be connected across one of the oscillator coils, at the
same time taking particular notice of the note sign of the
divider which it feeds as a busbar signal will only be
apparent when the corresponding key on the solo
manual is depressed.

To complete the test circuit, join the black leads at the
busbar tagstrip to the negative side of the 15V supply.

First switch on the supply, then with a pair of high
impedance headphones connected between the negative
supply line and the 4ft pitch output capacitor C3,
depress the appropriate manual key and a clear note
should be heard. If the note is fuzzed or not apparent
then the cause is almost certainly a faulty transistor.

Variations in amplitude can be made by adjusting
VRI. g

To check the other pitch pre-amplifiers, the head-
phones should be connected to the other output capaci-
tors in turn, these all being annotated C3 in Fig. 6.3.

If the same key is depressed and four sections are
functioning correctly, you will immediately be aware of
octave changes upwards when moving from the 4ft
output to the 2ft, and downwards when moving from
the 4ft to the 8ft then to the 16ft.

This board should now be disconnected and put to
one side,

SOLO FILTERS

The filters for the solo or upper keyboard are given in
Fig. 6.5. As can be seen, the tone nets are fed from the
four pitch pre-amplifiers.

In the solo keyboard four pitches are required as
more kinds of sounds are needed for melodic effects. In
these circuits we have all three types of filter discussed
in Part Five.

The three tibia are low pass circuits with somewhat
differing characteristics, dependent on the pitch and
degree of filtering.
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The string stops, violes and violina, are high pass
circuits and again the component values are chosen to
produce a difference in character.

The oboe is a parallel tuned circuit using a Mullard
Ferroxcube coil type LA2 which has no external fields.

STOP SWITCHES

The considerable resistance that precedes any one of
the stop switches S1 to S10 means that there is little, if
any, change in volume when-adding stops and one
network does not influence another so that the character
of the tones is unimpaired and we get the effect of
adding quite distinct sounds instead of one compound
sound.

Although the inputs come from separate pre-
amplifiers, the outputs are combined and fed into a
common post amplifier. It will be noted that there is an
adjustment for volume on some of the voices, this being
provided by small preset potentiometers.

SOLO VOICE DETAILS

Three stops follow the 16ft pre-amplifier, these being
the contra tibia, contra viole, and double horn.

One must be very careful with this pitch, because the
lower notes run down to 32Hz and chords formed in the
bottom octave are unusable. Even on the best pipe
organ there would be very few 16ft stops per manual,
often none at all. We use such stops because solo
voices are excellent down to tenor C and the bottom
octave is useful for special effects—one can form a good
bass here.

The 16ft tibia is an essential part of the theatre
chorus, therefore we keep it round in character with
virtually no harmonics. It is a strict foundation tone
derived from a low pass filter.

The contra viole is a string voice devoid of funda-
mentals which is kept low in amplitude so that it can be
used in chords down to tenor C.

The double horn is a series resonant circuit, designed
to give useful results over the whole keyboard. It is
really a solo voice and if made too loud, would overload
the post amplifier when played in chords.

8ft STOPS

The 8ft pre-amplifier supplies a tibia tone, a string
tone and two 8ft reeds.

The tibia is similar to the 16ft one, voiced to give
more harmonics than a flute, Then we have the echo
horn, a smooth sound of value for quiet work. .

The oboe, which is quite characteristic of the pipe
organ stop, is not nearly so plaintive as the orchestral



SOLO TONE NETWORKS
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AMPLIFIER ‘A

COMPONENTS . . .

SOLO TONE NETWORKS

Resistors

Rl 100kQ RI3 68kQ

R2 22kQ Rl4 47kQ

R3 33kQ RIS 100kQ
R4 33kQ R16 82kQ

RS 100kQ RI7 82kQ
R6 43kQ RI8 68kQ

R7 82kQ RI19 18kQ

R8 82kQ R20 18kQ

R9 82kQ R2l 82kQ

RI0 470kQ R22 82kQ

RIl 68kQ R23 68kQ

RI12 22kQ

All 109, 4 watt carbon

Capacitors
Cl 2,200pF CI0 0-022uF
C2 4,700pF Cll 0-022uF
C3  4,700pF Cl2 220pF
C4 4,700pF Cl3 0-0luF
C5 220pF Cl4 0-022uF
Cé6 0-0iuF CIS 4,700pF
C7 1,000pF Clé6 220pF
Cc8 0-022:F CIi7 2,200pF
C9 0-047uF

Potentiometers
VRI 220kQY miniature
VR2 100kQ }horizontal
VR3 100kQ | preset

inductors Al e 6

ullard ferrite

t; 823: pot cores type LA2.
3 IH For winding details

see text.

Miscellaneous
Veroboard 3%in X 5in

Fig. 6.5. Circuit diagram of the
solo tone networks with the
piccolo and tibias made up from
fow pass RC filters and the
strings—violes and violina—made
up from high pass fliters. Reso-
nant circuits are used for the
other wind family members.

Note the inclusion of a preset
potentiometer in series with the
outputs of the more strident
voices. This permits volume
adjustment
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Fig. 6.6. Component layout and underside wiring of solo filter board



oboe, as a square wave will not produce a perfect oboe
sound.

Finally, the viole, which is not quite so strong as its
counterpart in the lower keyboard because it is meant to
mix with the 16ft and 4ft strings.

4ft AND 2ft STOPS

The two voices feeding from the 4ft pre-amplifier
are the tibia, an important register only slightly louder
than the 8ft, but sounding very similar, and the violina
which may be regarded as an extension of the 8ft viole.

We are left with the 2ft piccolo, a most useful sound
for brightening everything else, and a vital component
of the tibia chorus.

There is no adjustment for this low pass filter which
covers the keyboard range right up to B, 7902Hz. This
is at least an octave higher than one would find in any
but the largest electronic organs.

As many high harmonics are retained, an unusual
brilliance is imparted to the sound and lets us dispense
with the twelfth, 24ft, which is very difficult to regulate
with a square wave generator, and is only of real value
with sine wave systems.

The 2ft stop can be used as a solo voice on its own.

SOLO FILTER CONSTRUCTION

All of the solo filter components, with the exception
of the coils, are mounted on a single Veroboard as
shown in the component layout and wiring of Fig. 6.6.

Eventually, all of the voicing sub-assemblies will be
contained in a metal screening box, so no inter-board
wiring will be done at this stage, only board assemblies.

Since these circuits are passive, testing is not really
necessary so this board can be laid aside after com-
ponent mounting, first making sure that the wipers of
the preset potentiometers are set at mid travel.

COIL WINDING
To calculate the number of turns to be wound on the
LA2 coil former we use the formula:

n = 654L x 10°

where » is the number of terms to produce L the coil
inductance. The factor 65 is the number of turns
required for 1 millihenry with this particular coil.

Using 44 s.w.g. enamelled copper wire, the approxi-
mate number of turns required for each coil are:

L1—1,600 turns
L2—1,650 turns
L3—2,000 turns

When these are wound and the Ferroxcubes re-
assembled, these should be placed to one side as they
will eventually be mounted in the voice screening box.

KIMBER-ALLEN KEYBOARDS

Upon investigation it has been discovered that the
Kimber-Allen keyboard and the Harmonics contact
assembly are dimensionally incompatible. The author
apologises for any inconvenience to readers, but the
original recommendation was based on his own personal
measurement of a sample Kimber-Allen keyboard.
Constructors intending to purchase keyboards and contact
assemblies are now advised to purchase Goddard key-
boards and Harmonics contact assemblies.

Readers who have already purchased the Kimber-Allen
keyboards may be able to negotiate their return for credit.
In this connection it should be noted that the Kimber-
Allen stop switches (specially engraved) and pedalboard
will be specified as standard items for the P.E. Organ in
forthcoming articles.

To be continued

NEWS BRIEFS

Ultrasonics Conference and Exhibition

MPORTANT advances in ultrasonics techniques for
industry and medicine will be discussed in sixteen
30-minute lectures at the Sixth Ultrasonics for Industry
Conference, to be held at St. Ermin’s Hotel, London, on
October 7 and 8.

An exhibition, run in conjunction with the conference,
will display a range of ultrasonic equipment for cleaning.
degreasing, flaw detection, thickness measurement, level
sensing and control, medical diagnosis, welding, drilling
and cutting, homogenising and depth sounding. Senior
engineers will attend the stands to provide information and
discuss application possibilities.

The conference is divided into four half-day sessions:
Materials Evaluation; Medical and Biophysical, Elec-
tronics Applications, Non-destructive Testing.

Registration fee for the conference is £8 for the whole
conference or £6 for a single day. Admission to the
exhibition is free. Full details and registration forms can
be obtained from the Organiser, Ultrasonics Conference
aSnd Exhibition, Dorset House, Stamford Street. London,

E.1.

Miniature Battery in Moon Experiment

A MINIATURE mercury battery, smaller than a thimble, is
serving as the power source for the seismic experi-
ment package that Apollo 11 astronauts “‘planted” on the
moon.

Designed to last two years or more, the battery controls
the timing mechanism of instrumentation that gathers and
transmits scientific data from the lunar surface.

The tiny Mallory battery is similar to those used to
power a heart pacemaker. It is encapsulated in a special
casing as protection against severe environmental strains.

Radio Buses

ITHIN the next few months, 37 Corporation buses in
Coventry will be fitted with GEC mobile radio
communications systems which will provide crews with a
permanent and instant radio contact with their new traffic
control centre in the centre of Coventry.

This system is designed to provide the crews with a
measure of protection against hooliganism and vandalism,
and is particularly important on the newer types of
“pay-as-you-enter’’ bus, where the driver is completely on
his own.

Two of these units have been in trial operation for some
six months, and their success has decided the Trans-
portation and Highways Committee to order an additional
35 systems, in addition to the 11 GEC Courier v.h.f.
pocket transceivers which are already being used by
inspectors patrolling the routes, and also by the manage-
ment. Two of the mobile systems are now installed in
vehicles used by traffic inspectors.

New Structure for GEC-Marconi Electronics

ANEW management structure was announced recently for

the GEC-Marconi Electronics group, with the forma-
mation of the following four new management companies
responsible to Mr R. Telford, Managing Director of The
Marconi Company Ltd.

Marconi Communication Systems Ltd.

Marconi Radar Systems Ltd.

Marconi-Elliott Avionic Systems Ltd.

GEC-Elliott Space and Weapons Systems Ltd.
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Optical Mark Reading System

IN many modern organisations there
is a need to collate and analyse a
large amount of statistical data.
Prior to the introduction of the com-
puter, however, such data was
prepared in a conventional words-
and-figures form, which cannot be
“read” by computers. It has there-
fore now become necessary to con-
vert the conventional data into a
coded form which is acceptable as a
direct input to an automatic data-
processing system.

One technique, which has been
applied manually for many years, is
to use a ‘“‘grid” system. In this, a
grid of columns and lines is printed on
a document, and the location of each
box in the grid thus formed is
assigned a particular value or re-
presents a unique item of information.
It is then a simple matter to make a
mark in the predetermined positions
on the grid.

Data Recognition have now auto-
mated this principle and have pro-
duced a versatile reading machine.
This has been designed to read marks
entered on documents, and provide
a punched paper tape version of the
document.

The DR 500 will read a wide range
of sizes and thicknesses of documents.
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Boonhilly 1, Refurhished

THE Goonhilly 1 installation
recently reopened, after being
re-equipped, receives and transmits
signals via satellite to the Americas.
One of the main improvements
resulting from this updating is the
conversion from narrow band to wide
band operation, thus making possible
the simultaneous reception and trans-
mission of television programmes and
hundreds of telephone channels.
Goonhilly 1 was used to receive
Apollo 11 television pictures bounced
off satellites above the Indian and
Pacific oceans.

Parametric amplifiers, supplied by
Mullard Ltd., boost the very weak
television and telephone signals
received via satellite from Japan and
Australia at Goonhilly Down.

Two Mullard parametric amplifiers
have been installed at Goonhilly:
one for operational use; the other on
standby.  Designed and built by
scientists at the Muilard Research
Laboratories and the Mullard
Mitcham plant, they operate over a
bandwidth of 3:7-4:2GHz. One of
the amplifiers is shown (left) being
checked before installation.




Another Satellite

THE fifth Applications Technology Sateliite built
for NASA by Hughes Aircraft Company of
California which was launched from Cape Kennedy
on August 12, carried 13 experiments into space-
more than any of its predecessors.

The ATS-E, renamed ATS-5 after launch, joins
ATS-1 and ATS-3 in synchronous orbit 22,300
miles above the earth. It is 5ft in diameter,
11ft from the bottom of the apogee motor to the
tip of the omni-directional antenna and weighs
1,9011b at separation from the booster.

The satellite extends arm-like booms into a giant
X nearly the length of a football field, in a *‘gravity
gradient” experiment designed to use the earth’s
gravity to stabilise the spacecraft in orbit.

The satellite carries an L-band repeater, recently
developed by Hughes, that may pave the way for
development of an improved system of using
satellites for aircraft communications and naviga-
tion.

The objectives of the experiment are: to determine
the reliability of an L-band system for aircraft-to-
ground voice communications; to study its use in
voice communications between aircraft, and to
study its accuracy in locating the positions of many
aircraft and tracking their progress.

ATS-E shown during final tests (left and below) at
Hughes Aircraft Company, El Segundo, California,
where the spacecraft were buiit for MASA. The
rectangle with a dozen small circles at upper right
section of the spacecraft (below) is the antenna
portion of an L-Band communications system.
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IN this second article of the present series, logic
circuits are employed to make up intertocking
signalling systems.

SIGNALLING SYSTEMS

The purpose of an interlocking signalling system on 4
model railway is to enable two or more trains to be run
on the same track without the possibility of an accident.

Three circuits have been designed and constructed by
the author, the first being very basic and the other two
somewhat more complex. Although it is quite possible
to have the whole of the layout on an interlock system,
this type of signalling was used in one main line with
suburban line loop only.

SIMPLE TRACK SIGNALS

Referring to Fig. 2.1 it will be seen that the track is
split up into isolated sections. The longer sections are
all joined electrically to the controller of the train and
the smaller sections are connected via relay contacts to
the controller.

Consider now the mode of operation. A train may
not enter a section unless that section is clear of all
other trains. When a train enters a section it must
inform the previous section that it has done so. At no
time must there be two trains in one section.

Two-coloured light signals are used and these are
controlled as shown in Fig. 2.2 by bistables feeding relay
buffers. (These circuits were described in Part 1.)

Assume a train is going past signal X2 which is at
green. [t then trips switch S2, which feeds a 1 pulse
into bistables BS2A and BS3B. BS2B now has a i
output which operates relay RLB, changing X2 signal to
red and cutting off the supply to the short section
immediately before signal X2. The operation of
bistable BS3 causes RLC to drop out, changing X3 to
green and applying engine power to the short section in
front of X3. Thus another train may progress beyond
X3 and will stop at X2, until X2 is cleared from red to
green by the previous train tripping switch Sti.

This process is repeated at each signal giving a
complete loop, which may be quite simply expanded
according to size of railway layout, the number of trains
to be run on the one track, and introduction of points
hazards.
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~e——— DIRECTION OF MOTION OF TRAINS
st Oxy s2 Ox2

S1-S6 track smtchcs-om side
common negative
@X1-X6 signals

X}. 5‘3

Tink Link

Fig. 2.1. Track layout for simple signalling

~+—— DIRECTION OF MOTION OF TRAINw———

TR
St S2 /53 f4 /55 (/Sb

ﬂ AlB| [A]B
BS1 BS3 BSS BS6
RLC RLF,
16V.AC. 16V.AC 16V.AC.
Relay Relay Relay
contacts contacts contacts
RLM RLBi RLCi RLDY, 2 RLEY,2 ALF,2
green rcd green rcd green rtd
SIGNAL X4 SIGNAL X2 SIGNAL X3 SIGNAL X4 SIGNALXS SIGNAL X6
train controller
RLAZ RLB2 RLCZ

to sections before signals

Fig. 2.2. Block diagram of the signalling logic system



~=—— DIRECTION OF MOTION OF TRAIN +————

[ ! B
s / s2 / sz{ s4 / s5 / s:,/
l
bS8
AlB [alB [a]8 Al8 AlB] AlB ]
BS{ BS2 )| BS3 BS4 BS5 BS6
RLA RLB RLC LDZ LE Z RLF
16Y AC 16V AC
Relay contacts Relay contacts Relay contacts Relay contacts
AUAY 1 i 1 RLCH RLDI RLE1 RLFY st
green  red green  red
SIGNAL X4 SIGNAL X2 SIGNAL X3 SIGNAL X4 SIGNAL X6
6l
s6 RI
820
BS7 n
Al B

BISTABLES FEED MOTOR CONTROL AMPLIFIERS

~=——DIRECTION OF MOTION OF TRAINS
S os2
= e
Xi %
Tss
ox6
X x3®
P ‘ X4 ‘
S5 54

Fig. 2.3 (above). Stop and start control is achieved by
using AND gates. When feeding a bistable from an AND
gate, replace the bistable input resistor by a diode, input
to cathode

Fig. 2.4 (left). Track layout for circuit shown in Fig. 2.3.
Signals are indicated by X numbers

Fig. 2.5 (below). Logic diagram for home and distant
signals with slow down ambplifiers using the track layout
shown in Fig. 2.4

~e«——— DIRECTION OF MUTION OF TRAIN———————
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6464 : l vi
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1 1 1 | 1
(A valsu ofafslc]| w[afelc] | w[afs]c]| [a]B]cC]
E RLB ; ! é : RLE RLF ;; ! é : & ‘&
16V AC 16V AC
Relay contacts Relay contacts Relay contacts Relay contacts
R R
LM LB' R L RLE{ RLGt RLIY RLK{
& & & &
e m m | loreen red  amber RLFI RLHY RLJA RLLY
SIGNAL X1 SIGNAL X2 SIGNAL X3 SIGNAL X4 SIGNAL X5 SIGNAL X6
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STOP AND START CONTROL

Another more superior system is shown in Fig. 2.3.
The splitting up of the track loop into sections is
slightly different as will be seen in Fig. 2.4. All the
short isolated sections have been disposed of and each
long one now has its own engine control amplifier.

1t is possible to have one control amplifier per train,
but a very complicated switching network would
result. To ensure individual control, a control ampli-
fier was required for each section. This would enable
the system to be expanded quite simply for use with
three or four trains.

The operation of the signal bistables is as explained
in the previous section but, using an engine control
amplifier, a more realistic stopping and starting of
the train with gradual acceleration and deceleration is
effected.

Assume signal X1 is at red and a train is approach-
ing passing signal X2. As S2 switch is tripped, signal
X2 changes to red. Gate Gl is primed by the condi-
tion that signal X1 is red, i.e. a 1 on BSIB output.
Thus as S2 is tripped, this gate gives a 1 pulse output
which triggers bistable BS7 and causes the control
amplifier for that section to slow the train down and
bring it to a halt.

This train will then rémain stationary until signal
X1 changes to green. This occurs when the previous
going train passes signal X6 and trips S6.

The pulse from switch S6 also resets the bistable BS7
and allows the train to start off. As it strips S1 switch,
it sets X1 signal to'red and, if X6 signal is at red also,
it starts slowing the train down again via BSI2
bistable. If however gate G6 is unprimed (i.e. signal
X6 is green) no output pulse occurs and the train
continues without slowing.

All bistables on signalling should have their input
resistors replaced by diodes—input to cathode, anode
to base of transistor. Although the circuit does work
using the input resistor, analysis shows that under
adverse conditions, misfiring may occur.

HOME AND DISTANT SIGNALS
The most realistic signalling system is the home and
distant where three-colour lights are used. These
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signals are obtainable commercially although an avid
modeller will have -no difficulty in constructing his
own. Again the loop or track length is divided up into
sections (Fig. 2.4) and, considering any one signal,
the following colour codes are used. )

RED: The section immediately after the signal is
occupied by a train. Any further train coming will
stop at the signal.

AMBER: The section immediately after the signal
is unoccupied but the next section along is occupied
by a train. Trains may pass an amber signal.

GREEN: There are two or more clear sections
after the signal and a train is allowed through.

Thus the signal colour sequence is red-amber-green,
when considering a single train going round the track.

In Fig. 2.5 on the shift register, A represents red,
B represents amber, C represents green.

Suppose a train_has just passed X2 signal. When
S2 switch is tripped, Y2A gives a 1 output operating
relay RLC through its buffer, applying red to X2. S2
also sets Y3B which changes X3 to amber, and also
Y4C which sets signal SX4 to green. If signal X1 is
red when S2 is tripped, then gate G1 gives a 1 output
into BS1 bistable. This bistable feeds its control
amplifier and causes the train to slow down before
the signal X1. When this signal has been cleared by a
previous going train the engine speeds up and on
tripping, switch S! changes X1 to red, X2 to amber
and X3 to green.

Once again this is a loop system and may be
extended quite easily to cater for more signals., The
engine control section is exactly the same as that used
in the previous system, but in this case the common
side of the trip switches S1 to S6 is connected to OV.
Thus, when a switch operates it cuts off the associated
transistor in the shift register.

Next month: An automatic marshalling yard

APOLOGY

We regrec that the title of che firse pare of this article last
month was omitted due to a printing error.
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TEST EQUIPMENT

HIGH YALUE RESISTANCE

BOX TYPE R.7003

Specification.  Range: ©0-01-111 Meg-
ohin in 0-01 Megohin divisions. Accuricy:
0:05°,. Maximum power rating: 0-1W per
step. Case:  Hammer finished stove
enamel.

List price £60. Ourprice £22.10. I & I’ £1

MUTUAL
INDUCTANCE S @
BOX .
TYPE R.7005 %
Apecification. Runge: L
0-11-110mH in 0-002mH *
divisions. Accuracy:
0-012

©3 - —5m)
where M - value of mutual inductance in
mH set on the box. Frequency range:
0'-2-5l(lcs for all <ecades  except
X1 = 0-15K/cs, Maximum  current:

0-5A for decades 1A for variometer (hoth
primary and secondary windings). Cuse:
Polished teak. List price £65. Our price
££6.10. P. & P. £1

PORTABLE WHEATSTONE

BRIDGE
8pecification. Type: Moving Coil Gal-
vanometer. Ranges: 1. 0:05 to 5 ohina.

2. 05 to 30 ohme. 3. 5 to 500 ohms.
4. 50 to 5,000 ohma. &. 500 to 50,000
ohma. Scales: Hwitched. Slidewire:
03 to 50. alvanometer Scale: 10-0-10.
Case: Moulded plastic. Internal Source:
4V. Dry battery. Operating Tempera-
ture: +10 to 435 dep. C. Oper.\ung
Hunidity: up to 80% R.H. Di

LOW COST ELECTRONIC & SCIENTIFIC

EQUIPMENT AND COMPONENTS

MOTORS

HYSTERESIS REVERSIBLE MOTOR

Incorporating two coile. Each coil when
energised wlill produce opposite rotation of
the output shaft. 240 veolt 80 ecycle,
} r.p.ot., } rpan., 1/6 rpan, 1/10 rp.m,

120 volt 80 cveles 1/10 r.p.n. 80/-
reduced to 30/-. P. & P. 3/-.

LOW TORQUE

HYSTERESIS

MOTOR MA23

Ideal for instrument

chart  drives, ex-

tremely quiet: useful /]

In areas where amblent
noige levela are low.
Having a high starting
torque a relatively high inertin load can be

driven. 6 oz/in at I r.p.au. 240 volts §0
cycles. 10 r.pm. R, L r.pm. R and L.
jrpa. L, §rp. , 1/3rpm. R, 1/10

rpm. R, 1/12 r.p.m., }/20 r.pom, 1/40
r.p.m., 1/60 r.p.m., 1/80 r.p.m., 1/360
r.p.m.; 1/6 r.p. hnur, 1/1‘7 r.p.h; 1 epan,
1! r.pan. £5/-.

HYSTERESIS CLUTCH MOTOR

With jntegral clutch allow-
ing the motor to drop out
of engagement with the
gear train, thereby facltitat-
ing easy resetting when
uged in timers or in con-
function with a light spring. 6 oz torque at

1r.pan. 240V, 80cfs. L left, R - right.
15 r.pom. L. Brpm R and L, 6 r.pm.
L. 4rpm, 4 4 ¢t rrpm L, 1/5 ropm,
1/6 r.p.m., R and L, /10 r.p (8,
1715 r. - L7 Algo 120V 50¢ 1/6,
132,512, 4/11, 1/10 e.p.an. 28/, . 3/—.

200 110 x 65mm. Weight: 0-Okg.
List price £25. Qur price £9.19.8. P. 10;-

MUTUAL INDUCTANCE COIL

TYPE R.7006

8pecification. Value: 0-00IH. Accuracy:
+0-3°. Operating Frequenc, cjs.
10Kc/s. Maximum current: 1A, 3A.
Resistance of coils 4 ohin, 1 ohin.
Case: Moulded piastic.

List price 8 gne. Qur price 50/-. P. 7/6

POR:ABLE MULTIRANGE

METER
Specllk.nnon Ranges: 0-60 and 0-300ui.
D.C. 0-3, 0-30 and 0-12mA, D.C. 1-2 and
12 mnps D.C. 0:6-3 and 6-30m.s, A.C.
24-120mA, A.C. 0241 1.\, A.C. 3-12-30-
300-600-1,200 and 6, D.C. 0-8-3,
2:4-12. 6-30, 60-300, 120 600 240-1,200
and 1,200- 6000\ A.C. 3-333 ohmas,
0-3-30 Kohms, 003-3 megohms D.C.
Resistance —12 to + 78 Decibels.

Fre-
Input Resistance D.C.:
Input Resistance A.
Teniperature Range:

quency: bH0cps.
20,000 ohms/volt.
2,000 ohwms/volt.

—10 to +00 ieg.C. Dimenelona: 255
215 170mm.  Weight: 8kg. Supplied
with 2 voltage dhiders. H.V. leids, spare
rectifiers, 1-5 and 22:3V battery.

Llst price £25. Our price $12.18.6.
MARCONI YALYE YOLTMETER

TF 4288/ 1

Frequency response on probe

10Kc/s/3-100Mc/s. Five separate Voltage
Ranges. Overload Protection 100-250
ACLP. Input 1M .ace, -+ 2% or 002V,
Bize: 10 x 16! > Yin- 15lb. 2£519.6.

E.M.l. BRT.| TAPE RECORDER

Identical to those as used by the BBC.
Excellent condition. Coinpletely over-
hauled. A nust for the enthusinst at

MINIATURE DIGITAL DISPLAY
Operates on o rear
projection 43 pilot

" lamp. The lamp
projeots the corres-
ponding digit on
the condensing lens
through a projector
lens, on to the
viewing screen at

the front of the unit.

Tin  widith. 3 5in  deep. isin  high.

Weight 3ioz. Character size iin high,

09 with 8 right hand dechnal point und

degree. Availuble to epecial order,

words and other characters or colour, at
cost of artwork or plates.  List price 6 gns.

Our price 48/6. P. & P. 5/—

EAC DIGIVISOR Mk.
REAO-OUT DISPLAY
Ideally suitable for use
In conjunction with tran-
sistoriseil decade count-
ing devices. No need for
amplifiers or relays as
onty a few milliwatts of
power are required to
charge the digits. The
DIGIVISOR incorporates a lnoving coil
movement which moves a translucent
scale through un optical system and the
resultant single plane image ia projected
on o screen. The translucent scale is
made to represent digita 0-9. Npecifica-
thons: 63V 230 microamp. dmage height
fin. Rize 4 /18 L 30/64 1:1n.
Our price 3! gns. List price 8! gus.

11 DIGITAL

MINIATURE MOYING COIL
P RELAY $115
&’ By 8angamo Weston,
i snitable for D.C. circuit.
A high sensitivity relay
more sensitive than the

electromagnetic type.
Mingle Coil Resistance
310 icro amps. 3150 .

Liat price £4.10.  Our price 20/-.

ELECTRO

MAGNETIC

COUNTER

Slow impulde counter
of 10 impulses per
secomt.  6/6. P. & P. 3/-.

REPEAT CYCLE
TIMERS

These timers repeat u set
cycle of swltching opera-
cam
micro switch, for a8 long ¢
as the motor is energised.
21in
min,
min, eycles at 45/,
2 min. 3 min,

tions via a

Cam
3 min,

Hingle

2 min,
3 min, 6
RD 22 in 1 min,

RB

4

& min cycles at 58/-.

4 min. and 5 min cycles at 75/-.
2 min,

RD 26 in 1 min,

5 min cycles at 95/-.

115/—.  All plus P.

& P. 5]

and

Twin Canm
4 min,
4 Cam RD 24 In
3 Cam
4 min,
8 Cam RD 28in
1 min, 2 min, 3 min, 4 min, 5 min, cycles at

3 min,

ELECTRONIC BROKERS

NEW—AYO ELECTRONIC METER

A quality instrument capable of measuring
A.C. and D.C. voltage and current,
resistance plug power output.

Ranges: D.C. voltage “50mV—10 000V,
D.C. current 100uA-25A. A.C.
voltage 100mV-250V,A.C. current
10u-A-25 4, Resistan MQ.
Poweroutput 50uW-5W. Supply
voltage 110/200/25 60Hz.

AOYANCE TRANSISTORISEO
DC STABILISED POWER UNITS

4}&?@7
-

Output
Tuput Voltz Volts  Amps Price
DC 4 200-245 1 15% 12 4 £17.10
DC3 200-243 = 15% 12 125 £1010
SOLA CONSTANT YOLTAGE
TRANSFORMERS
4 210 — 230 - 600
watts. £25.
P &P.25

% HIGH PRECISION %
FULLY STABILISED
TRANSISTORISED LOW
YOLTAGE POWER SUPPLIES

lm arporating

8.C.R. Panel for overload projectlon.
hd 0\ ERLOAD & CIRCUIT BREAKER

WITH MANUALS RESET button.

* RIPPLE belter, better than 3000: 1.
* CHOKE OF CAPACITOR transistorised
320/130V A.C. INPUT.
Avallable in the fn]]owlng t) pes:

BY Y amp .
C 12 amp
" 16 amp
8 minp
16 amp
amp
amp ..
4 amp ..
8 nmp
7 am

B8Y
Ex- equlpmeut but fal
laboritor v

tested in our
Carr. 30/

SET OF MEASURING INSTRUMENTS

Bpecification Type:
Ranges: 0 75mV,
371007400\. 0-3-0-

ﬁhunts LO-3-
3. 15-30 amps.
Carrying C:
List price £30.

5
Case:
Stove enamelled metal.
Our price £12.18.6

M.

0-3V,
45\ 1-5-7-5A, 15-30A.
1-09

oviug Coll D.C.
3-15-150V,

Mouhlenl plastle.

POCKET CALCULATOR

Buve time and solve all

your multiplieation,

sion, percentage,

divi-
cube

and squareroot probleme.
Eaasy to use pocket calcu-

Iator with no errors.

valuable
should last
offered complete in

lally

In-
wid,

a litetime,

black

wallet with fuli instruc-

tions, 3iin diam.
each, . & P. 1/6,

12/8

C with lead and probe for RF
measurement up to 250 M Hz £25_ L& P
£1

METERS

Milliammeter. A.C/DC. 100MA and
200M A FSD Cambridge 47326/4 Electro-
dynamic

Precision  Voltmeter. A.C./D.C. 0-75V:
3-150V 0-300V  Sangamo  Weston
s42.1-6 5

Precision Multimeter. V.L.R.W. 2
E.LL Modet 44 .. .. .. £15. 0.0
Watt Absorpﬂon Vle',er M rcom

CT44 200 UW-6W .. ... £35. 0.0
A\.F Micro Voltmeter. Dymar

703, asnew............. 245. 0.0
V.HLE Meter Marcom

TF886B 245, 0.0
Wiile -

Marconi TRI37F ............ £35.10.0
POTENTIOMETERS

Precision —Tinsley 3205C. .. ... 255, 0.0
Precision  Vernier Pot.—Cam-

bridge ... 265, 0.0
Wheatstoue Bridge—Tinsley .. £35. 0,0
COMPUTER EQUIPMENT
Arithmeticunit .. .. ... ... ... £20. 0.0

Memory Store .. £8,10.0 and £49, 10 0
Holerith Punch Card Machines £189. 0.
Ferrite Core Memory Planes

40 - 20 .. £8.10.0 each
Diode Function Geners . 288.10.0
Commutator ................ 275, 0.0
OSCILLOSCOPES

Cossor 1085 ................ 225, 0.
Cossor 1035 Mk. 11} 235, 0.
Cossor 1049 Mi. 11 . 440, 0.
Solartron CD$13.2 CD523S P

LF and Servos, Long Persistent

tube 49.10.0
Solartron ADS57-—Pulse and

Radar Field ................ £55. 0.0
Holartron  CD7118.2—Diouble

Beamn DC.7 Meg. . 0
Mullard L101/3 Double Beam .. $99.10.0
Furzehlll 0-10¢ aa []

Airmec 723
Airmec 249

PEN RECORDERS
Ameter D.C. 0-Y

Pen—Elliott ... .. £37.10.0

Portable Single Pen—Record
Electrical New ............ 2492, 0.0

OSCILLATORS

Audio Sweep Oscillator and

Controller Dawe 443B New £99.10.0

Automlc L.F. Sweep OscHlator

Dawe 444C New 289.10.0

Wide Band Osci

LY :-oaoggpooazaaqgaezanaa £35.10.0

STOP PRESS

Now items not yet catalogued
Htepping Motor. 24 steps.
6 banks 18V D.
Infra-red  Quartz
70,000 A and 20,000
1440 Watts 240V ...

ELECTRONIC BROKERS LTD., 49-53 PANCRAS RD., LONDON, N.W.I Tel. 01-837 7781/2 Cables: SELELECTRO
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VALUE ALL THE WAY

INTEGRATED 8il. trans. suitable for | KING OF THE PAKS Unequalled Value and Quality QUALITY-TESTED PAKS

P.E. Organ. Metal TO-18

Eqvt. ZTX300 1/- each.
CRCUITS [, SUPER PAKS ~ Mew,BLrak untesteo B Mokl T OCHUISISID ... 101
BI-PAK MON 'H| 20 Red Spot AF Trans. PNP . . 10/-
mo{:l]u.dc;l‘l)(_:gﬂs ADI6I SEMICONDUCTORS 16 White Spot R¥ Trans. PNP . . }o/-
110 lea ) NPy I - TS e Benre Dol e Silicon Rects, 3 A 100-400 PIV 0/-
BP305A, S-Input  AND Hatiefiction GUARANTEED in Every Pak, or moeney back. 10 A Rilicon Rects. 100 PIV .. 10/-
gate, B/8 each. ADI162 ry Pak No OC1 140 Trans. NPN Switching . 10/-
BP314A, 7 Input NOR pyp U1 120 Glass Sub-min. General-Purpose Germanium Diodes . . ... 10/ 12 ATHCR mo:n' K 10/-
/8 each 8il. Trans. 28303 PNP . 0/~
K"“'f- 9/6 e"tl . MATCHED COMPLE- ve j(l Ei}ﬂl Germanium Transistors AF/RF Zener Diodes 240mW : 10/-
BP315A, Dual 3-Input ) /
NOR gate, 9/6 each. MENTARY PAIRS U3 75 Germanium Gold Bonded Diodes sini. OAS, OA4T . 10/- 200 Mc/s 8il. Trans, > Bs ; 10/~
BP316A, Dual 2-Input OF GERM. POWER | U4 40 Germanium Transistors like OC81, AC128 ... Zener Diodes 1W 33V 6"" Tol....... 10/~
NOR gate (expandable), | TRANSISTORS. T5 A0 200mA Sub-min. Bil. Diodes *,jls!\ (‘311_"@"(‘ e 38;.? T }8"
nggﬁ""- JK-Binury ele. | DOF juaine driven oute | T6 " 40 Silicon Planar Transistors NPN sim. BAY5A, 2N706 ... 10/ B T - o 105:
ment, 1176 each B R reteivaipWiers | 716 Silicon Rectifiers Top-Hat 750n1A up to 1,000V 0C75 Transistors . ... ...
BP3324, Dunl 3-Input OR | -p 1 owEsT pRicE | U8 50 Sil. Planar Diodes 250mA 0 A/200/202 . ) (';(1\“97); 1;;:]-:1&0'(-20%1?41\"
gute, 9/6 each. OF 12/8 PER PAIR U9 20 Mixed Volte 1 watt Zener Diodes T S e BTN
BI-PAK MONOLITHIC U1l 30 PNP Silicon Planar Transistors TO-5 siin. 2N1132 . 8il. Trans. NPN VC
AMPLIFIERS OABI Diodes .......

HIGH POWER NIL1- | U13 30 PNP-NPN 8il. Transistors OC200 & 28104 .

BP70 (‘TM U l.:‘d,) ; CON PLANAR TRAN- | U"14 150 Mixed Rilicon and Germanium Diodes
709C, Operational amp- swrons phasllt

lifier, 15/+ each. 98034 NPN 15 30 NPN Rilicon Planar Transistors TO-5 sitn. 2N697, .. ...,

0C72 Translstors .

77 Transistors
8il. Rects. 400 Pl

500mA

Bll’li'"OIC, om‘rxtllunnl nnu:- T16 10 3-Amp Silicon Rectifiers Stud Type up to 1000 PIV .. ... 10/- GET884 Trans. Eqvt. 0C44. ..
er  (w Zener omt- 17 303G 5 T 50 R o GET883 Trans. Eqvt. OC45
put), 1218  ench. VCBIOW  Ic 44 l'll 0 Gerinanium PNP .A\_l' Trms[swrs TO-5 like ACY 17 ?‘2 .. 10/ INT08 Sil. Trans. 300Mc/a N PN
BP702C. Operational amp- T. 15M/cs | U188 6-Amp Rilicon Rectifiers BYZ13 Type up to 600 PIV .... 10/~ GT31 LF Low Noise Germ Trana. 10/
liler (with direct out- | VCEIon  Ptot. 40W T19 30 Bilicon NPN Trangistors like BC108 .... 10/- IN914 8il. Diodea 75 P1V 78mA .... 10/~
put), 18/6 each. VERBS hFE(min.) U20 12 15- Sili Recti Top-Ha to | PIv B OA95 Germ. Dlles Sub-min. IN69 . 10/-
BP501, Wide band ampli- 60 Price v e leon]Hect et = 0 D oo ) NPN Gerni. Trans. NKT773 Fqvt.... 10/-
fier, 18/~ each. 18/- each | U21 30 A.F. Germanluni alloy Transistors 2G300 Series & OC71.. 10/- 0C22 Power Trans. Gerni.... 10/
BP521. Logarithmic wile U22 10 1-amp Glass Min. Sillcon Rectifiers High Volts .......... - 0C25 Power Trane. Germ. . 10/-
band amp., 14/- each. unpiGlass niiSiliconfi ectifiorslighito 10, AC128 Trans. PNP High Guin 10/-
BP20/C, General purpose FREE T23 30 Madt's like MAT Neries PNP Tranaistors ............... 10/~ ACI127/128 Comp. pair PNP/NFN ... 10/-
amplifier (TO-5 8 lead). — = = = = 2N1307 PNP Switching Trans. . 10/
(voltage or current amp.), One 10,/’- il’“:kb of "i"r: U24 20 Germanium l-amp Rectifiers GJM up to 300 PI1V ....... 10/~ C‘(M2H (ierm. Dindes Eqvt. OAT1
12/8 each. orders valued 84 o U256 26 300Mc/s N PN Bilicon Transistors 2N708, BSY27 10/- | 3 AF118 Type Trana. .
1.C. Operationul Amplifier | orders value or over. 1ttt | 12 Assorted Germ. Diodes
with 77e°niecr uutlpntl.l PE U26 30 Fast Switching Silicon Dlodes like IN814 Micro-min ... . 10/~ ACI28 Germ. PN PPT:ans. s {8/-
. ldeal tor P.E. CTO! Sllicon Rects. 100 PIV 750mA . -
g?,)‘em. 8 Lead TO-5 case. “lﬂlxggggox R U2R Experinenters’ Assortment of Integrated Circuits, unt.eu!.ed AF117 Trx:ns. _________ . 1o;_
Full data. (VOLUME 2) Gates, Flip-Flops, Registers, etc., 8 Assorted Pleces oo OC81 Type Trans. . 10/-
ourprice §2/6 each | witn jutroduction to | U289 10 1 amp SCR'a T0-5 can up to 600 PIV CR81/265-600. L aseee 185:
50fl11/-each. Large Qty. | Dasic clreuits, reglatered | 355015 plaatic Silicon Planar trans. NPN 2N2924-2N2926 . OC71 Type Trans. 10/-
Prices quoted for. rangistor and diode § “7 28701 Sil. Trans. Te‘mu 10/-
types, full specificatlons. | U31 20 8il. Planar NPN trans. low nolse Amp 2N3707 .......... 12 Volt Zener 400mW 10/-
OTHER MONOLITHIC Eleven languages includ- | —- " 10 A 800 PIV Sil. Rects, 1 .. 10/~
DEVICES ing English, Dutch, | U32 25 Zener diodes 4001:1“ DO7 case mixed Volts, 3-18........ BC108 8ii. NPN High Gain Trans. .. 10/-
BP424, Zero voltage switch, | French, German, = 5 2N910 NPN Bil. Trans. VCB 100 . 10/~
8/8 cnchr 4 H\\'ejlluh, Spanish  #nd U33 15 Plastic case l amp Bilicon rectifiers IN4000 series ........ 10/ 1000 PIV R)l. Rect. 1-5 A R83310 “_, 10/~
This device is & imonolithic é:::)han. . U34 30 Sil. PNP alloy trans. TO-3 BCY26, 2930214 ............ 10/- RRYOS5A Sil. Trans. NPN 200Mc/s .. 10/~
1.C. that acts as combined pages ol il s " 0C200 811 Trans. .......ccecenenen 10/~
threshold  detector and | ‘uctor information. U35 25 Bil. Planar trans. PNP TO-18 2N2906 GETA80 Low Noise Gorm, Teans, ... 10;-

trigger circult for control- | Price £8/8, Money re-

AF139 PNP High Freq. Trans.
ling a triac. It is designed | funded Hf  not fully

U386 25 Ril. Planar NPN trans. TO-5 BFY50/51/82 NPN 1rans, | ST141 & 24T140

—4ta—4u-s:.:a-:.:—Nwww—-uleum~luw-lus.n.am~luasmnumaumuonanm—wo~su-.enuua.:.:—wwan

to pulse the gate of :; satisfied. U37 30 8. alloy trans. 8O-2 PNP, OC200 28322, . Madt's 2 MATIOO & QnATHO o
thyristor at the paint of - n " — - - Madt's 2 MATI01 & 1 MATI2] .
zero ,upplyl v;,m.ge, a“d NPN pIFFUsED | U8 20 Fast Switching Sil. trans. NPN, 400Mc/s 2N3011 0C44 Germ. Trans. AF 1
therefore eliminate radio | qy1jcON b - - . AC127 NPN Germ. Traps. .. .
e terterence | L é(:lo)i\ODE PHTO\?;?H U39 30 RF Gerni. PNP trans. 2N1303/6 TO-5 ... oooovenant ARG e, oogacoon, Hee
when used with reslstive | 19701 (2N2175) for Tape | U40 10 Dual trana. 8 lead TO-5 TN2060 .. ......ovvvevinnunan. 8il. Power Rects. BYZI3 ........... 15/-
loads. . Readout, high awitching | 75— — = = = Sil. Power Trans. NPN lOOMc/s
DI13D1  Silicon  Unilateral | 54 measurentent {nedi- 41 30 RF Germ. trans. TO-1 OC48 NKT72.........cocvevnnnn TR2IA . oo e eerennnns 15/-
switch 10/~ each. S0V, 25 3 EUTEETS : Ptr : 1= 8 Zener Diodes 3-15V Sub-min. . o
A Nilicon Platiar,  mono- co“l':,"}{‘};mﬂg;:-loﬁgzo‘n(l}}‘{ U42 10 VHF Germ. PNP trans. TO | NKT867 AF117 .......... 1 2N1132 PNP Epitaxial Planar i1, .. 18/~
litbie  integrated  circuit VE ACH, 3 2N697 Epitaxial Planar Truna. 8il . 18/
having thyristor electrical i%%{%;fﬁ?{giﬂ ' | Code Nos. mentioned ahove are given as a gulde to the type of device in | 4 Germ. Power Trans. Eqvt. OC16 . 18/~
characteristics, but with an . the Pak. The devices themselves are normally unmarked 1 Unilunction Trans. 2N2646 .,....... 15/-
anode gate wml a built-in 2 Sil. Trans. 200Mc/s 60Vcb ZTRI/NS . 18/
‘Zener' diode  between 1 Tunnel Diode AEY11 1050 Mcjs . .. 15/~
gnfele and ! c:thmle. Fuli SIL G P D'ODES PRINTED CIRCUITS 2 2N2712 Ril. Epoxy Plarar HFE225 .. 15/~
data and application cir- [ 300mW ao 10/- EX-COMPUTER 8 BY100 Type Sil. Rects. ............ £20/-
cuits avaliable on request. 2';’1‘:];1"(M’“) 10" 25!/5' 25 Sil. amd Germ. Trans. Mixed, all m
b Jid 50 o Packed with semicomluctors and marked, New .......... ...l /-
FAIRCHILD (US.A.) Fully Tested I000 ..... 29 components, 10 boards give a
deal for Organ Builders. . e
TRTURLA;RISRO(}‘&%{%“ Ideal for O Build guaranteedt 30 trans. and 30
g Ea! dan diodles, Our price 10 boards 10/-. UNUUNCTION
o e gh I CADMIUM CELLS Fus 2/- P. & P. 1
temp. range 15°C. to 535°C.
UL900, Buffer, 10/6 each. ORPB0O ORPS1 8/- ench ORPI2 8/8 UT48, Eqvt. 2N2648,
TL914, r)u:l lv/m~lnput i ! GERM. RECTIFIER SINGLE- Eqvt. T|.~34:;. BEN3000
Bule L0/81eng FULL RANGE OF ZENER DIODES A e s 7/6 EACH
ULY23 J-K- m n 14/- GEX3541-B.P.  Output Vits, 48\,
et p-fiop. 14| VOLTAGE RANGE 2-16V. Ontput 1.C. 58. List Price 5H/-. /
Complete lats and circuits | 400mW (DO-7 Case).....2/8 each OUR PRICE 12/8 EACH. 25-99 5/ - 100 UP 4/
for the Fairchild 1.C.’s }bw(;%o%ﬂsl“ 0o g;ﬂ eﬂ"«:
available in booklet formn i iBLD 000000ld= G
aval A fully tested 50, Lol wid arked | 2N2060 NPN SIL. DUAL TRANS.
ozl 4 e e e, o marked | GoDE “higgs  TEXAR. OUK TESTED SCR’S
MULLARDRICY PRICE §/- each. PIV 1A 74 164 304
AMPLIFIERS E 7 A k
. 5 — — 80/~
TAA243, Operational wnp- | SILICON HIGH VOLTAGE | 120 vcB NIXIE DRIVER TRAN- o 78 ng 10/6 ssf.
lifier, 70/~ each. | RECTIFIERS SISTOR Sim. BSX21 & C407. 100 8/6 10/- 15/- 45/-
TAA263, Linear AF ampli- 2N1893 FULLY TESTED AND 200 12/6 15/~ 20/~ 55/
fier, 18/6 each. 0 Amp 3 kY (3000 P1V).  Riud CODED NDi20. 1-24 3/8 each. 15/- - 28/ — .
TAAZ03, General 10 Sk O B @ pom 2 300 15/- 20/~ 25/
mplifh -eéllern p:rpose type with flying leads 13/- euch TO-5 NPN 25 up 3/- each. 400 17/8 25/~ 35/- 80/- ¢
amplifier, f= each. 500 30/- :g/_ 4550,/_ 95/~
CA3020 RCA (U.S.A.) PLEASE NOTE. To avold any | 600 — 40/~ 50/~ —
mhg-l{%mnAm ggl:: D]_::m I.I;ﬁ_onRSs further Tncreased Postal Charges to
UITS o our Customers and enabie us to
Audio  Power Amplifier, keep our "By Return Posta! SIL. RECTS. TESTED
30/- each. Coded and Guaranteed service”” which s second to none,
Owing to the mass of 1.C. Pnk Ne. EQVT. we have re-organized and etream- PIV 750mA 3A 10A 30A
printel matter often re- & 2G3710 OC71 .. 104- lined our Despatch Oriler Depart- 50 1/- 2/ 4/39/8
quired by customers in T2 8 241374 0oC7s ..o 10/- ment and we now request you to 100 1/3 3/3 4/8 15/-
connection with the 1.C.'a | T3 8 2G3744A4 OC8SID .. 10/- send all your orders together with 200 1/9 4/~ 4/9 20/~
themselves we ask you to | T4 B8 263814 OC381 .. 10/~ your remittance, direct to our 300 2/8 4/8 0/: 22/~
help us in the cost of | T3 8 2G382T CC82 .. 10/- ‘Warehouse and Despatch Depart- 400 2/8 5/6 7/8 25/~
reproducing this literature | T6 8 2G344A 0C44 .o 10/- ment, postal address: BI-PAK 500 3/- 6/- 8/6 30/~ soo CHESHAM HOUSE
by adding 2s. towards | T7 8 263434 0C45 .. 10/- SEMICONDUCTORS, Despatch 800 3/3 6/9 9/~ 37/- 1 so REGENT sm!ﬂ
samme.  This is only neces- TB 8 20378 OCT78 .o 10/- Dept., P.O. BOX 6, WARE, 800 3/8 7/6 11/- 40/-
#ary when u number of 8 20:399A  2N1302 .. 10/- HERTS. Postage and packing still 1000 §/- 9/8 12/6 50/~ loNDoN w l
«different sheetsure required. TIO B 2(:417 ARMI117 L. 160/- 1/- per order. Minimum order 10/-. 1200 6/8 11/8 15/~ —

KING OF THE PAKS BI-PAK CUMANTESANSHcTONR MONEY BACK
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THREE OF DUR
IMPORTANT FEATURES
IN NEXT MONTH'S ISSUE

SPACE PROBLEM
SOLVED

Build a miniature high quality

audio system with integrated
circuits. Select your system from :
Simple mono audio amplifier.
Stereo amplifier with - tone con-
trols.

High Fidelity Stereo amplifier for
twin three channel speaker sys-
tems.

The first designs will appear
next month. All three projects
have been specially designed for
Practical Electronics readers, and
are based on the Plessey SL402
and SL403 integrated circuits
described in this current issue.

SPECIAL AUDIO
SUPPLEMENT

A practical guide to Hi Fi out-
lines the technical requirements
for a good domestic sound re-
producing system and clarifies
the meaning of terms encountered
in equipment specifications.

PRACTICAL

ELECTRONICS

NOVEMBER ISSUE ON SALE THURSDAY OCTOBER 16

TIME LAPSE
PHOTOGRAPHY

Build this inexpensive addition
to your ciné equipment and
speed up any sequence from
20 to 7,000 times. This unit
fits most ciné cameras with

provision for single frame
operation.
Professional film sequences

such as opening flowers and
high-speed journeys can easily
be captured using this device.

ORDER YOUR COPY NOWI 3/-
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MOTORISTS often have to leave their cars in daylight

and return to them after dark. If they park in an
area where lights are required they must switch on a
parking light when leaving the car. The light then
stays on right through the hours of daylight, resulting
in battery drain; especially undesirable in wintry
conditions. The remedy is a parking light that will
remain off in daylight and switch itself on automatically
at dusk.

CIRCUIT DESCRIPTION

Light falling on the light dependent resistor (X1)
reduces its resistance and switches on TR1 (Fig. 1).
Practically all the voltage drop is then across the
680 ohm resistor (R2). The base of TR2 is thus well
positive and TR2 is cut off. In very bright sunlight the
resistance of the l.d.r. (X1) may fall to a very low value,
thus R1 is mserted in series with the cell to limit the
current.

When darkness falls the resistance of the cell increases
and TRI1 switches off, most of the voltage drop is
then across TR1 and TR2 base becomes negative
causing TR2 and LPI to switch on.

The diode protects the circuit against damage from
accidental reversal of supply polarity. This circuit can
be used with positive or negative earth cars.

CONSTRUCTIONAL DETAILS

Drill a 1in hole in the underside of the parking light
and attach the photo cell using epoxy resin (see photo-
graph). Leave the leads to the cell about $in long.
The rest of the circuit is assembled as a five terminal
encapsulated module on the back of a power transistor
(TR2). The power transistor has two holes in its case
(collector), drill a third hole in the case large enough for
two leads to pass through (see Fig. 2).

Start the assembly by soldering R2 and the collector
terminal of TR (the terminal with the spot) to the base
pin of TR2. To the other end of R2 solder the
negative end of D1 and a short lead and pass this lead
through the new hole in TR2. The positive lead

et 8t o F L g

By B. R. FLACH B.5¢.C.Eag:
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The completed photo electric parking light ;
X1 can be clearly seen

position of
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Fig. 1. The complete circuit diagram of the photo electric
parking light
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NEVER BUILT A KIT BEFORE?

Why not build one of these ?

Solid-State Stereo FM Tuner/
Amplifier, AR-17. 7 watts music
power-per-channel. 28 transistor,
7 diode circuitry. 6 position source
switch. Wonderful value and
styling.

Kit K/AR-17 £36.10.0. Carr. 11/-.

High performance Car Radio,
CR-1. 4 watts output will drive two
speakers. 12V pos. or 12V neg.
supply. Tastefully styled.

Kit K/CR-1 (less Spkr.) £12.12.0.
Carr 5/-.

8 X 5in. speaker £1.2.0. extra.

Low-cost 4 Band Receiver,
GR-64. Covers 1MHz-30MHz in 3
SW Bands. Plus 550kHz-1620kHz
AM band. Features bandspread
tuning. 5in. Speaker.

Kit K/GR-64 £24.16.0. Carr. 9/-.

Walnut or teak cabinet £3.10.0.
extra.

Low Cost Solid-State Mono
Amplifier, AA-18. Theideal basic
audio amplifier. 4 watts music
power output. Gram, Tape or

Hobby Tool Kit, TK-1. Excellent
low cost set comprising:—Solon
Soldering iron, 1 pair diagonal
electrics, etc. 4 AC, 4 DC, 4 Res. cutters, 1 pair needle nosed Radio inputs. Modern clean

Solid-State VVM, IM-17. For
the hobbyist. Tests home or car

ranges. Battery powered. Portable.
Kit K/IM-17 £12.18.0. Carr. 6/-.

Practical
electronies the easy way'

Leisure time takes on a new sparkle, a new interest when you add the creative

pliers, 3 sizes of screw-driver. styling.
Only £2.4.0. Carr. paid. Kit K/AA-18 £11.10.0. Carr. 5/-.

fun you get from building a Heathkit model. Get the thrill of personal //
achievement when you switch on and realise that you've done something e//og‘
you doubted you could ever do. Your first step is FREE! just simply send 9&«'/ @q,‘\
for the latest Heathkit catalogue and see what a wide choice of models 00«/'/06\*
we offer. What ever your requirement, be it Hi-Fi, Audio, a Portable evo/ ge" .\.s@‘ .
Radio, a Record Player, Amateur Radio, a SW Receiver, a Test Instru- O /Q\ef" &
ment or Educational Equipment ... There is something for every- v/ 3\ Qg.\é\ )
one. And we are adding to our wide range continuously. Get your &¢°/ /@°°0'>°Q Ry
Free catalogue today. P o & RS
o’ ¥ @
A, (’fo ’bQ -
/7 © \\~\ &
Y > &z
DAYSTROM LIMITED R «,‘J% SRS
S Iinnnialiist® | G |0 ucester GL2 6EE England » v“' R &S
Tel.: Glos. 20451  Telex 43216 / QT © O
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DE LUXE PLAYERS

PORTABLE CABINET Asillus-
trated. To fit standard 75,_
plnyer or autochanger.

RCS AMPLIFIER 3 WATT.
Ready made and tested,
This is 8 2-stage unit using s
triode pentode condenser
coupled valve, ziving
3 watits output
into a 3 ohm
loudspeaker,
Tone and volume
controls mounted on

pauel. Supplied with knobs, lond- Post
speaker and valves UC. UYSS. BIO each
Frequency response 50-12,000 cps. item

Sensitivity 200mV. 59/6
AUTOCHANGERS MONO
SINGLE PLAYERS MONO { Balfour Princess 25.19.8
EMI Junior Mains £2.19.8 | BSR Superalim UA25 £6.19.6
Garrard SRP22 £6.19.6 | MA70 Transcription £13.19.6
Gareard SP25 MkII £14.19.8 | Garrard 3000 with Sonotone
9TA diamond. £12.19.6
Al) fitted IP;78 stylii and picknp ocariridge complete.
Sterso/mono pick-ups £0/- extra except 3000.

GARRARD TEAKWOOD BASE WB.1. Ready 65/
cut out for mounting 1025, ,8P25, AT60, etc.
GARRARD PLASTIC COVER §PC.1 for WB.1 65/_
BASE. Durable tinted attractive appearance.

E.M.I. PICK-UP ARM. Complete with mono cartridge 20/8;
XTAL GP87 17;6; Stereo Ceramic 85/-. ACOS LP only 10/6

CRYSTAL MIKE INSERTS
1}- dia. 8/6: ACOS 11~ dia. 9/8, BMS, 1° dia, 9/8
QUALITY RIBBON MIKE WITH GOOSENECK £11.11.0

PORTABLE TRANSISTOR
AMPLIFIER PLUS
DYNAMIC MICROPHONE

A self-contained lully
portable mini p.a.system,
Many uses — ideal lor
Parties, or 25 a Baby
Alarm, Intercom, Tele-
phone or Record Player
Amplifier, etc. Attractive rexine
covered cabinet, size 12 . 9 . 4in,, with
powerlul 7  4in. speaker and four transistor one watt
power amplifier plus nlira sensitive microphone, Uses PP9

battery. Brand new in Makers’ Only 90 / Post

carton with full makers’
guaraotee, World Jamous make.

WEYRAD P50 — TRANSISTOR COILS
RA2W 6 in. Ferrita Aarhl Spare Cores 6d.
with car aerial coil .... 12/6 | Driver Trans. LFDT4
Osc. P50/1AC 5/4 | Printed Circnit, PCA1
LF. P50/2CC 470 ke/a 5/7 | 3.B, Tuning Gang
3rd LF. P50/3CC Weyrad Booklet
Telescopic Chrome Aer: iu, extends to 23in.
Ferrite Rods Only 8 ~ $in. 4/-. 6 - lin, §/-.

VOLUME CONTROLS B?l?(;h; csgxaxxad' yd.
Long spindles. umm Bize TISH AERIALITE
5 K. ohms to £ Meg. LOG or | AERAXIAL-AIR SPACED
LIN, L'S 8-, D.P. 5/-|40yd. 20/-; 80 yd. 30/-.
STEREO L'8 10/8 D.P. 14/6 | FRINGE LOW LOSBI /6
Edge 5K. §.P. Transistor, 5/-. | Ideal 825 lines yd.

WIRE-WOUND 3-WATT POTS,| WIRE-WOUND 3-WATT
T.V. Type. Knurled Knob. 8T

Values 100 to 30 K, 4/6 LONG SPINDLE
Carbon 30 K {0 & mex 10 OHMS to 100 K.

VEROBOARD 0-15 MATRIX
2  Sin, 8/8. 2! ~ 33in, 8/2. 81.31in, §/8, 31..5i
EDGE CONNECTORS 16 way 5/- 24 way 7/6.
PINS 36 per packet 3/4. FACE CUTTERS 7/6.
S.R.B.P. Board 0-15 MATRIX 2hn wide 6d. per lin.,
3iln wide 8d, per lin.; Sin. wide 1/- per lln (np to 17in.).
S.R.B.P. undrilied \ in, Board 10 - 8in. 3/-

BLANK ALUMINIUM CBAlﬂlf 18 s.w.¢. 2}in. sides,

-

7 x 4in., 5/6; 9 x7in., 8/8 in., 8/8; 11°:7in. 7/6:
13 » 8in, 8/6: 14 x 11in., 12/0 in., 15/,

ALUMINIUM PANELS 18 5w, 12in. 6/8; 14::8in,
5/6; 12 x 8in. 4/8; 10\ 7in, 3 ; 6. 4in., 1/6,

Q MAX CHASSIS CUTTER

Complete: a die, a punch, an Allen screw and key

din. 18/~ jin. 17/6 1iin, 19/0 1lin, 24/- 2 in. 44/3
in. 18/- lin. 19/6 1llin. 20/6 Hln 29/- 2 57/3
tin, 16/9 1 }4in. 18/6 1jin. 21/8 2in. 89/- lln 1q. 36/6

WAVE- CHA]IGE SWITCHES WITH LONG SPINDLES.

2 p. 2-way, or 2 p. 6-way, or 3 p. 4-way 4/6 each.

1 p, 12-way, or 4 p, 2-way, or 4 p. 3-way, 4/6 each.
Wavechange “MAKITS” 1 p. 12-way, £ p. 6-way, 3 p. 4-way,
4p.3-way, 6 p. 2-way. 1 waler 12/-, 2 wafer 18/-. 8 waler 24/-,
4 waler 30/-, 5 waler 36/-.

TOGGLE SWITCHES, p.2/6; sp. dt. 8/6; dp. 3/8; dp. dt. 4/8

ALL PURPOSE HEADPHONES
H,R. HEADPHONES 2000 ohma Super Sensitive.. 35/-
LOW RESISTANCE HEADPHONES 3.5 obms. ... 39/8
DE LUXE PADDED STEREO PHONES 8 ohms .. 79/6
“THE INSTANT”
BULK TAPE
ERASER AND
RECORDING
HEAI)G
DEMAGNETISER \
200/250 v, A.C. Leailet 8.AE. Post 2/6 42/6

Minimum Post and Packing 2/6. RETURN OF POST DESPATCH. HI-FI STOCKISTS. (|

RADIO COMPONENT SPECIALISTS

BARGAIN STEREOIMONO SYSTEM
Attractive Slim PLAYER CABINET with B.S.R. Stereo
Autochanger 4 + 4 A LIFIE and TWO matched
8% in. LOUDSPEAKERS. Carr, 10/6 £|9
(Only 4 pairs of wires to join), o a

NEW T‘UBULAR ELECTROLYTICS CAN TYPES
2/350V 2/3 ) 100/25V .. 2/- | 8/600V 9/8

4/350V .. 2/8 250/25V . 2/6 [16/600V .. 12/6
8/450V .. 2/3 | 500, 4/- | 164-18/500V 7/6
16/450V .. 8/- | 8 +8/460V 3/8 | 504 50/350V 7=
$2/450V .. 3/9 | 8-+16/450V 3/8 [ 60+100/350Vv 11/8
o5/25V .. 1/9 | 16-416/450V 4/3 | 324 324 32/350v.8/8
50/50V .. 2/- | 32+432/350V 4/68 | 100 +50+ 60/350V
10/8

SUB-MIN, ELECTROLYTICS 1,2, 4, 5, 8, 18, 25, 30, 50, 100,
F 12V 3/8; 2

000mF 95V 7/-.
CERAMIC, 600V 1pF to 0,01mF, 9d.
PAPER 860V-0-1 94, 0-5 2/8; 1P 3/-; 2mF 150V 3/-.
500V-0-001 to 0-05 8d; 0-1 1/-; 0-25 1/8; 05 3/~
1,000V-0-001, 0-0022, 0-0047, 0-01, 0-02, 1/6 0047, 0-1, 2/8.

SILVER MICA, Close toleunce 19%,. 5-500pF 1/-; 680-2,200pl’ '

2/-; 2,700-5,600pF 3/6; 6,800pF-0-01, mid 6/-; each
TWIN GANG. "o-o" 208pF +176pF, 10/6; 365pF, minia-
ture 10/-; 500pF standard with teimmers, 12/6; 500pF
midget less trimmers, 7/6; 500pF slow motion, standard 9/-;
small 3-gang 500pF 19/8, 8ingle ‘0" 385pF 7/6.
SHORT WAVE. Smgle 10pF, 25pF, 50pF, 75pF 100rF,
180pF, 200pF, 10/6 ea.
TUKING, Bolid dlelacmc 100pF, 300pF, 500pl' 7/~ each.
TRIMMERS, Compression 30, 50, 70pF, 1/-; 100pF
150pF, 1/3; 250pF, 1/6; 800pF, 750pF, 1/8 1000pF, 2/8.
RECTIFIERS CONTACT COOLED lwave 60mA 7/8; 85mA
9/8, BY 100 10/-.
Full wave Bridge 75mA 10/-; 150mA 18/6; TV rects. 10/-.
NEOK PANEL INDICATORS 250v, AC/DC 3/6.
REEISTORS Preferred values, 10 ohmx to 10 m
i w , 1w, 20%3d,; 1} w, 84.; 1/=; lw 102 6d.
HIGE STABILXTY P ow, 1% 10 ohml to 10 meg., &/-.
Ditto 59. Preferred values 10 ohms to 22 meg., 8d.
WIRE-WQUND RESISTORS 5 watt, 10 watt, 15 watt, 10
ohms to 100K, /- each; 3 watt, 05 obm to 8-2 ohms, 2/~
FULL WAVE BRILGE CHARGER RECTIFIERS:
8 or 12v. outputs. 1} amp, 8/9; £amp. 11/3; 4 amp. 17/6,
CHARGER TRANSFORMERS, P, & P. 5/-. Input 200/250v.
for 6 or 12v., 1} amp., 17/6; £ amp., 21/-; 4 amp,, 30/~
BRAND NEW TRANSISTORS 0C71, 0C72, 0C81, 0C44,
0045, AP117, 6/- each,
MAT 100 7/9; MAT 101 8/6; MAT 120 7/8; MAT 121 8/6.
REPANCO TRANSISTOR TRANSFORMERS,
TT45, Push Pull Drive, 9:1 CT, 6/-. TT46 Ontpat, CT8:1 6/-.
TT49. Interstage, 4-5:1, 8/-; TT52 Output 3 ohms, 20:1, 6/,
TT23/4 PAIR 10 wait Amp Transtormers and circuit 35/-.

TRANSISTOR MAINS POWER PACKS. FULL WAVE
9 volt 500mA. Sise 4}:2}<2in, Metal case. 49/
Crackle finish, Outpnt terminals, On/off switch.

Half Wave 9 volt 50mA. Size 2! :<1lin. 8Snap terminals 32/
9 volt 500mA. TRANSFORMER ONLY. 2} -1}~ 1%in.10/8
BENCH POWER PACK 230-250v. A.C. Mains
with Meter. Snpplies 6-9-12v. 1 amp D.C.

Post

MAINS TRANSFORMERS . .

250-4 -250 50 mA. 6.3 v. £ amps, centre tapped 19/8
3 54.88v.1a,0r5v.24a. 30/-
eav 1n.or6v 2a. 35/-
. G, 6.3 v. 2a. 45/-
MINI E av. 1a.24 2 <1iin. 12/8
MIDGET 220 v. 45 mA,, 6 8. 2] ‘2 '2m .. 17/8
HEATER TRANS. 83v 1} l 8[0 8.3 v. 41 L. 12/8
Ditto tapped sec, 1.4 v., 2, 3,4, 5, 6.3 v. 11 12/6
GENERAL PURPOSE LOW VOLTAGE Onlpuh 3. . 5,
8, 8,9, 10, 12, 15, 18, 24and 30 v.at2a 30/
1amp., 8, 8, 10,12, 18, 18, 20, 24, 30, 36, 40, 48 .60, 35/
AUTO TRAISFOBHERS 0-115-230 v. Input/Output,
80w, 18/6; 150w. 30/-; 500w, 92/6: 1000w, 185/-.

BAKER 12in. “SUPERE
LOUDSPEAKER

Suitable for all Hi-Fi Systems.
Provides rich clear-reproduction
of the deepest bass and remark-
able efficiency in the upper
register. Response 20-17,000
cps. **Baker” double cone
with special “ Ferroba »* ceramic

e,

——

magnet. Flux density 18,500
gauss, Bass resonance 22-26
cps. 20 watts rating, Voice coil [
8 ohms or 15 ohms,
£ I 5 Post
Free
48-page Enclosure Manual N

5/9 post paid.
LOUDSPEAKER CABINET WADDING lsin wide, 2/61t

BAKER “ GROUP SOUND ** SPEAKERS —POST FREE

‘Group 25" 'Group 35°' 15j Group 50°'
2228, 60nS. 53%5, 82ONS. 5% 180NS.

ALL MODELS “BAKER SPEAKERS” IN STOCK

Goodmans Tweeter 3}in 8 ohm 35/-, EMI 22in 8 obm 17/6.
Horn Tweeters 2-18kc/s, 10W 15 ohm 29/6, Crossover 18/8.
LOUDSPEAKERS P.M, 3 OHMS, 21in, 3in, 4in, 5in, 7 » 4in.
17/8 each; 8lin 22/6; 8 x5in, 21/-; 8 <2}in 21/~; 10 8in.
30/- 10in. or 12in, Donble cone 3 or 15 ohm 39/6.

E.M.1. Double Cone 13} x 8in, 3 or 15 ohm models, 45/-.
DITTO with twin tweeters and X/over § or 8 or 15 ohm 79/6.
SPECIAL OFFER' Sohm, 2}in; 8 X 4in: 80 ohm, 2}in, 21in
15/6 ACH 25 ohm, 6 <4m, 85 ohm, 3in;

TYPE 15 ohm, 7 X 4in.,
8in LOUDSPEAKER UNITS 3 ohm 27/3 15 ohm 30/-:
8 in, De Luxe Ceramic 3 ohm 45/- 156 ohm 50/-.
8in LOUDSPEAKER. TWIN COKNE 3 ohm 35/-,
5in\WOOFER. 8 watts max. 20-10.000 cps. Sorlﬁohm 39/6.
OUTPUT TRANS. EL84 otc, 4/8; MIKE TRANS, 50:1 3/9,
SPEAKER COVERING MATERIALS, S8amples Large §.A.E.

1968
GRAM
CHASSIS

&k

Three Wavebands:

Long, Med., Short, Gram,
12-month guanntee

5 watts 3 ohm, Chassis 13}in. - 7in. - §in. dial size
13in, x 4in, Two pilot Lam| Pour Knots. £| | |8
Aligned calibrated. Chnm isolated from maing
DE LUXE STEREC GRAM CHASSIS V.H.F., MW, §W
19-50m, SW 80-180m . Magic eye, push bnttonl. £22 lo
6 valve plus rect, Size 15 % 7} x 8in. hig]

Five anvul ECHS1, EF89,
EBOS1, EL84, EZ80,
Ferrite Aerial

E HOLDERS, CERAMIC /- = )

ALL EAGLE PRO D UCTS
SUPPLIED AT LOWEST PFICES.

45-PAGE EAGLE CATALOGUE 5/-. Post free.
BARGAIN AM TUXER. Medium Wave. 79 /6
Transistor Superhet, Ferrite aerial, 8 volt.
BARGAIN DE LUXE TAPE SPLICER Culs l 7 / 6
trims, joins for editing and repairs. With 3 bhdes

e
BARGAIN 4 CHANNEL TRANSISTOR MIXER. Add
musical highlights and sound effects to recordings. Will

COAXIAL PLUG 1/3, PANEL SOCKETS 1/3. LINE 2/
OUTLET BOXES. SURFACE OR FLUSH 4/8.

BALANCED TWIN FEEDERS 1/- yd. 80 ohms or 300 ohms,
JACK BOCKET 8td. open-circuit 2/6, closed circuit 4/8;
Chrome Lead Socket 7/6. Phono Plugs 1/-. Phono Socket 1/-.
JACK PLUGS Btd Chrome 3/-; 3-5mm Chrome 2/8. DIN
SOCEETS Chs pin 1/8; 6-pin 2/-. DIN SOCKETS Lead
3-pin 3/6; 5-pm 5/- nm PLUGS 3-pin 3/6; 5-pin 5/-,

T.S.L. LOUDSPEAKER
CROSSOVER HLP2,

2-way crossover for 8 or 15 ohm

speakers and tweeters. 3 phono
input/output sockets.

Madetosell OUR PRICE
at 42/-. Post 2/6. 22/6

Tape Spools 2/6. Tape Splicer 5/-, Leader Tape 4/6.
Reuter Tape Heads for Collaro models £ track 21/- pair.

MINI-MODULE
LOUDSPEAKER KIT

10 WATT 55/ CARRIAGE 5/~

Tnple speaker lystem combining on ready cut baffle,
1in. chipboard 15 in. - 8] in, Separate Bass, Middle
and Treble loudspeakers lnd crossover condenser. The
heavy duty 5 in. Bass Wooler unit has a low resonance
cone. The Mid-Range unit is specially designed to add
drive to the middle register and the tweeter recreates the
top end of the musical spectrum, Total response
20-15,000 cps, Full instructions for 3 or 8 ohm.

TEAK VENEERED BOOKSHELF ENCLOSURE.

16::10 * 9 in. Speciall
designed for i?ni-m?;lo’IMVe. £4' I 5'0 Post 5/-

- adaptors,

USTOMERS FREE CAR PARK CALLERS WELCOME 30/'

337 WHITEHORSE ROAD, WEST CROYDON

mix Mi records, tape and tuner with 5 /
separate controls into single output. 9 volt.
BARGAIN FM TUNER 88-108 Mc/s 8ix Transistor. Ready

built. Printed Circuit, Calibrated lllde dial
tuning. Size 8 x 4 x 2lin. 9 vol! £6 |9 6
BARGAIN 3 WATT AMPLIFIER. 4 T
Push-Pull Ready built, with volume control 9v. 69/ 6
% RADIO BOOKS * (Postage 8d.)
Practical Transistor Receivers
Practical Stereo Handbook...
Snpersensitive Transistor Pocket Radio
High Fidelity Speaker Enclosures and Plan
Radio Valve Gnide, Books 1, 2, 8,0r dea.
T,V. Fault Finding 405/625 lines
Shortwave Transistor Receivers..
Transistor Communication Sets ..

Modern Transistor Circuits for Be
ure Transistor Receivers

Receive !oreign'l‘ V. programm ple modifie:
Transistor Circuits Radio-Controlied Models....... . 718

MANUFACTURERS' SURPLUSI 25/
TAPE RECORDER CABINET. Grey/Red
Grey 2-tone, Rexine covered. Size 15 < 12 5nn POST FREE

POCKET MOVING COIL HULTIHETER
A.C. to 49/6

0-2-500v, D.C. 20,000 ohms per volt, 0-1,000v. b 99/6
Ohms 0 to 6 meg. 50 Microamps (Fall list Metors 8.A.E.]
BRAND NEW QUALITY

EXTENSION LOUDSPEAKER

Handsome plastic cabinet, 201¢, lead and

For any u(llo. intercom, tape

recorder, etc. 3 to 15 oh

8ize: 737« 17 ¥ Post 2/8

List I/-. Written guarantee with every purchase. (Export: Remit cash and extra postage.) Buses 133, 68 pass door. S.R. Stn. Selhurst. Tel. 01-884-1665
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COMPONENTS . . .

Resistors
Rl 1-2kQ2
R2 680Q
+10%, W carbon

Semiconductors
TRl OC8I
TR2 OCI9
D1 DDO00O silicon rectifier

Miscelianeous
X! ORPI2 light dependent resistor
Parking light (large enough to hold unit)
4B.A. screw and solder tag
Insulated wire
Epoxy resin (Araldite, Bondaglass or Cataloy)

Photograph of the completed electronic assembly encap-
sulated in epoxy resin

from DI is sleeved, soldered to the negative battery
supply and passed through the original hole in the
power transistor. The positive supply lead is passed
through the same hole and soldered to the emitter
terminal of TR2 together with the emitter of TRI.
Next connect R1 to the base of TR1 and the other end
of RI to a thin lead (connection *‘B”’) and pass it out
through the new hole. Bolt a tag (connection “*C™) to
the collector of TR2 by means of a 4B.A. screw.

With this assembly all the circuit components are on
one side of TR2 and the five connections are on the
. other side; the rim of TR2 is free from any obstructions.
Fig. 2. Layout and wiring of all components except LPI Test the circuit at this stage and see that there are no
and Xl shorts.

Stop up the holes in TR2 case with plasticine or candle
wax, and put insulating tape all around the rim of TR2
forming a vessel containing the components. Place the
assembly on a level surface, mix some epoxy resin with
its hardener and pour it into the vessel to cover the
components. On the following day remove the tape
and finish the module by painting the other side of the
transistor with epoxy resin to provide complete insula-
tion.

The module can then be carefully inserted into the
parking light and attached with epoxy resin. There is
no need to modify the wiring of the light as only the two
supply leads leave it, the other three leads are connected
to the cell and lamp—connection “*A™ to the cell and
lamp—connection “B” to the cell only—connection
“C> to the lamp only.

OPERATION

The switching of this unit is entirely electronic and,
with the components chosen, quite fast. The author
has made several units and all switch on at the correct
ambient light. However, the light may be made to
switch on earlier by partially obstructing the photo cell.

The current drawn by the unit is about 10mA in its
quiescent state and 200mA when the light is on. The
circuit is suitable for 12V or 6V operation although with
a 6V supply R2 could be reduced to 470 ochm.

The external appearance of the light does not betray
its electronic contents and it is therefore no more liable
to pilfering than an ordinary parking light.
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COLD CATHODE

TUBES

DECADE COUNTING TUBES

COLD cathode decade counting tubes (also known
as “‘stepping tubes’’) were first produced about 1950
mainly for counting the electrical pulses from nucleonic
detecting devices. They have since been used for many
other medium speed counting applications and have
also been used for other purposes not directly involving
counting.

Most decade tubes can count up to a few kilohertz,
some up to approximately 20kHz, whilst two high-
speed tubes have been developed for counting up to
IMHz. The first important tube of this type was
developed by Ericsson Telephones and was marketed
under their trade name ‘“‘Dekatron’’.

A cold cathode decade counting tube usually consists
of a ring of electrodes (normally cathodes) surrounding
a single electrode (usually the common anode). These
electrodes are all situated in the domed end of the tube
so that they can easily be seen.

VISIBLE GLOW INDICATION

When a suitable h.t. potential is applied to the tube
via a current limiting resistor, a visible glow will be
formed in the gas between one cathode and the nearest
point on the anode to that particular cathode. If
appropriately shaped pulses (which are the units to be

Numbered escutcheon

N Glass envelope of tube

Ring of 20 cathodes

Gas discharge

Fig. 5.1. End view of an asymmetrical tube
indicating digit 5. A ring of 20 cathodes is used
+HT
[ ]
-0
OUTPUT

e

Fig. 5.2. Typical circuitry used to operate an
asymmetrical tube
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counted) are applied to the tube in a suitable way, the
glow can be made to rotate around the ring of cathodes
in the dome of the tube in a series of ten steps per
revolution. Each step represents a single count.

The dome of each tube is mounted in an escutcheon
which is numbered as in Fig. 5.1. The number of counts
is indicated by the figure on the escutcheon which is
nearest the glow in the gas.

A single decade tube can indicate any number of
counts up to nine. However, at the tenth count (when
the glow returns to the zero position), an output pulse
can be obtained from the zero cathode and, after
amplification, this pulse can be used to feed another
decade tube which indicates the number of tens counted.
Output pulses from the zero cathode of this latter tube
may be fed to a third tube which indicates the number of
hundreds and so on.

ASYMMETRICAL TUBES

One type of tube (shown in Fig. 5.1) employs 20
cathodes surrounding a common anode. Ten of these
cathodes are placed opposite numbers on the escutcheon
and are known as main cathodes.

The other ten cathodes are placed in between the
main cathodes and are known as auxiliary, guide or
transfer cathodes. These transfer cathodes receive a
positive bias; the glow does not therefore remain at a
transfer cathode for more than a very short time, since
the anode to main cathode potential is greater than the
anode to transfer cathode potential.

In tubes which employ 20 cathodes in the ring,
all of the transfer cathodes are connected together.
The basic circuit in which they would be used is shown
in Fig. 5.2; the circular structure of the tube is usually
represented as shown for convenience.

A suitable bias potential Vg is applied to the common
connection for all of the transfer cathodes k: by the
method shown. The square bracket on k. indicates
that there is more than one transfer cathode in each
tube, although only one is shown for simplicity. The
main cathodes are numbered k, to k,.

OPERATION

When h.t. is first applied, the anode voltage will rise
until it reaches the striking voltage of the anode to main
cathode gap. A discharge will then be initiated to one
of the main cathodes and the anode potential will fall to
the maintaining voltage of the tube, the remainder of the
applied potential appearing across the anode resistor.

The anode voltage is now inadequate to cause any
other gap to strike. Once conduction has been
initiated in any gap, no other main gap will strike.

If a suitable negative going input pulse is now applied
to all of the transfer cathodes via the capacitor shown in
Fig. 5.2, their potential can be made to fall below that of
the main cathodes for a short time.



ELECTRONIC COMP

STEREO HEADPHONES

ONENTS AND EQUIPMENT @

* EXPERIMENTER’S MODULE

Yc QUALITY PANEL METERS

Adjustable head- s O\ (D.C. RANGES)
band. igh ¢ <. . Terrific offer of brand
quality 8+ 8 ohm U < N 38 Series. Face size 42 X 42mm new STC time delay
phones with N-‘ \\‘ (F3in x 13in). SOuA, 37/6; I00uA, 35/ electronic units.
padded earpieces. e N ) 4 200uA, 32/6; S00uA, 27/6; ImA, SmA, Adjustable 3-15 recs.
Fitted jack. 10mA, 50mA, 100mA, 500mA, 25/~ each; 912V operated.
Suitable for 3-16 10V, 20V. 50V, 100V, 300V and 500V, Supplied  complete

15/~ each: IA and 5A, 15/- each. s
meter, Ima, 29/6. Vu meter, 37/6,

65 Series. Face size 86 x 78mm
(3% % 3§in). SOuA, 62/6; |00uA, 52/6;
2001:A, 47/6; SO0uA, 45/-; ImA, SmA,
10mA, 500mA, 37/6 each. 'S’ meter,
ImA, 42/6, Other ranges and sizes
available— state requirements.

with suggested uses
circuits. STC Module
Price 35/-.

ohms. Frequency range 25c/s to | 4ke/s.
DHO1S, Price 59/6.

* TRANSISTOR
CHECKER
Complete capacity
for checking al
transistors npn and
pnp for alpha, beta
and German. Also

FREE Complete list on request, with details.

diodes complete 2
S T b e % 50,000 OHMS PER VOLT MULTIMETER

@M1, Price
£5.19.6, p.p. 3/6.

Recommended quality instru~
ment with mirror scale and
overload protection. 0/0-3/3/
12/60/120/300/600/200V d.c.
SOk 2 /V: 0/6/30/120/300/600/

Complete kit with punches Lin, in, #in
lin, I4in for metal plastics, etc., up to

* MULTIMETER 16 gauge. Price 50/-p.p. 4/6.

Return of a popular

model. 2000 ohms/V.

Y 1200V a.c. 10k Q/Y,; 0/30nA/

?O(/)OIVO f SOE/ 5/odo J 6/60/300mA, 0/I12A; resise SWR

0/50uA. 0/10/250 % tance 0/10kQ/1/10/100MQ. ALIGNMENT
[0 HE 25 Meter movement  20uA, METER

d.c.0/ 10/ 100kQ {
M resistance.

\ Polarity reversing switch.
dB and capacitance

Complete with batteries,
leads and instructions.

ideal for all transmitter

scales. Size 5Sin x K it 3
34in % l4in. Robust AF105, Price £8.10.0. pp.2/6 ;li:é'ment- o Built-in
and easy to usec. Leather Case 28/6. eona e ey
Complete with A omplete.

- Ready to use. SWR

leads, batteries and instructions.
THL33A, Price 82/6, pp.2/6
Leather Case, Price 22/6.

% SINE/[SQUARE WAVE AUDIO 10 GD et
CENERATOR

Provides audio output on 4 bands. Sine
wave 20c/s to 200kc/s, output up to 7V
square wave 60c/s to 3I0ke/s, 7V p-p.
Distortion under 2%. OQOutput impedance
{kQ. Variable output amplitude control.
Supplied with leads and instructions. A.C.
mains operated. TE22, Price £16.10.0,
carriage, etc., 10/-.

SWR-3, Price 69/6,
p.p. 2/6.

% SPECIAL OFFER OF EMI
TWEETERS

® 24in units 6/8W, Skc/s to 15kefs,

8 ohms (suitable for 3-8 ohms). Price

12/6, p.p. 1/6.

® 3in units 10/12W, 3kc/s to 20kc/s.

For 3 to 8 ohms—Price 15/-, p.p. 2/-.

For 12 to 16 ohms—Price 20/, p.p. 2/-.
R

% INTEGRATED CIRCUITS

| watt 20/-, 2 wate 37/6, 5 watt 52/6,

Preamps 22/6.

Application reports covering above 3/6.

IC10 10 watt 59/6 (with details).

CA3014 FmIF/DISCR. 29/6.

% TRANSISTORISED
INTERCOMMS

* VACUUM TUBE VOLT METER

Features low price for such an instrument. Large
6in full view scaled meter. 28 ranges. D.C. volts:
0/14/5/15/50/150/500/1500. A.C. volts: 0/14/5/
15/50/150/500/1500 r.m.s.; O/l 4/4/14/40/140/400/
1400/4000 p-p. Resistance: R 10-100-tk—
10k=~100k-Im-10m. Range 0:2 ohm to I000MQ.
fiB scales: —1!0 to +65dB. Complete with
:&slzruc(ions and leads. H.V. Probe 50/-. R.F. Probe

2-station, £3.10.0; 3-station, £5.15.0;
4.station, £6,12.6 {(2-station uses no
wires) mains operated, £11.19.6.
Telephone amplifier, 59/6,

Did you know we stock over [,000
Transistors and Devices?
Ask for Latest FREE List (No. 36).

+* GRID DIP
METER

Al transistor grid
dip meter, absorp-
tion wavemeter and
osc. detector. Fre-
quency range
440kc/s to 280Mc/s
in 6 coils. Uses 3

% MAKE YOUR OWN PRINTED

MODEL TEé5 £17.100p.p.7/6 CIRCUITS

transistors plus

diode with 500;tA Popular model but with extra
meter. Internal scale range 20,000 ohms per
bateery. volt.  0/5/25/50/250/500/2500V

d.c., 0/10/50/100/500/1000V a.c.,
0/50uA, 0/24/250mA. Resis-
tance 0-6kQ and 6MQ. Also dB
scales and capacitance.

200H, Price 77/6 pp.2/-
Leather case, Price 15/-.

TEIS, Price£11.10.0. pp.3/6

* FIELD
STRENGTH
METERS

Supplied complete with copper boards.
Templates for shapes, all necessary fluids
and pastes. Easy to use. Box forms
dishes. Price 17/6, p.p. 2/~.

* TRANSISTOR POWER
AMPLIFIERS

12W, 3 ohm, 100mV input, 24V

supply. Model MPAI2/3, £4.10.0,

5-ranges 1-250Mc/s. Fitted 200uA
meter. Earphone output. Calibrated
tuning scales.

FL30HA Price 72/6 pp.2
Also non calibrated type peaking
F/S Meter.  FSI Price 45/- pp.2/6

p.p. 3/—.
12W, 12-16 ohm, 100mV input, 40V
supply. Model MPA12/15, £5.5.0,

p.p. 3/~
25W, 8-16 ohm, 180mV input,

GV Complete high quality superhet tuner
50/6 ly. Model MPA1S, omplete high quality superhet tuner.
% SIGNAL INJECTOR AND TRACER £7{|0.0. ps.:.ps/);. Poow:r wp';:li": Built-in ferrite rod. Battery operated.
G 24-40V, 90/-, p.p. 3/6; 50-60V, Will {eed any amplifier. Printed circuit
97/6. construction, 3 transistors plus diode.
[ Model PA7 7W amplifier, 3 ohms To Build, 79/6, p.p. 2/6.

A = O/P, 7mV input, operates 12-18V.

New model for checking all audio and Price 72/6. * STABILISED POWER SUPPLY
RF up to VHF. Simple to use. Battery —

operated. Qutput approx. lkc/s, 1:4V pp. New, 1 Amp swit-
Harmonics up to VHF. @ Henry' R ched supply unit.

: y's 320 page Catalogue has over 6,500 stock items.
SE2508. Price 35/- pp.1/6 1t you read this magazine and have not obtained one. you Ozu‘puzs 3-6-9an?
*Matching Signal Tracer should—it will save you a lot of money as Henry’s stock 1 VOFtSH “F: “’d
SE500. Price 27/6 pp.1 most things you require in components and equipment at Amp. Fully fused.
Vol!tage indicator

low prices. Price 7/6 pp.1/6 with 10/- vatue discount vouchers. ¢ e

TO3 SCOPE £35pp.10/- GOMPLETE DETAILS IN LATEST CATALOGUE Mo;el SE101A Price £8 15 0.

HENRY'S RADIO LTD. nos. %o % wows. A

Open Mon. to Sat. 9a.m.—6p.m. Thurs. 1p.m (All Mail orders to ** 303"}
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Tuner Amplifier.

POST NOW FOR FREE “FLOG LIST" |
To TECHNICAL TRADING €O., PARK CRESCENT PLACE, BRIGHTON
Please send free "Flog List”’, without obligation, to

------------- -P.E

e e e e e

TEL'IINIL'A
TRADING

All Mgail Orders to Brighton please

10069

% LONDON-10 Tottenham Court Road Tel: MUS 2639
% PORTSMOUTH~350-352FrattonRoad Tel: 22034

PLEASE FILL IN THE COUPON FOR

* FREE FLOG LIST No.4

' 1AM/FM STEREQO TUNER AMPLIFIERS with Stereo Multiplex. Famous make.

0 watts output. Full length S.M. scale. “Rosewood” case. Recom-

DISWUNTS . mended list price over £40. Absolutely complete in sealed makers.
LOUDSPEAKERS. Bookshelf size in Heavy Veneered “Rosewood” Teak or
v GUARANTEED Mahogany. Infinite Baffle Cases with most attractive Tygan Fronts. Size 12"x8"x &".
' High compliance “Piston” wide frequency. 8 ohms Drive Unit (8 watts USA}. Most

NEW Goons m excellent reproduction for the price. Ideally matched for the above

ANNUAL STOCKTAKING

Siis

INCLUDING
“FLOG LIST" ITEMS

NOW ON
AT ALL
IBRANCHES

CALLERS — ENQUIRIES
WELCOMED WITHOUT OBLIGATION

25 ons.

6 ans.

AND 100’s MORE !!!

% Power Packs % Tuners

+ Cartridges * Amplifiers
* Record Player * Transformers
Drcks

* Transistors

TRANSISTOR RADIOS. Large 11 waveband AM/FM Radios many % Tape Recorders
* A FEW ' refinements, limited number,gRecommended Iisplprice over £60 39 GNS. * Stereo Headsets ::::)el::;l&meters
EXAMPLES Many Others Listed from only 49/-/ * Valves =
U AMPLIFIERS. 10 watt high quality. Type AC106 Transistorised. 1 * Tools * S
Base and Treble Controls. Complete with built in Mains Power Pack. 3 GNS. * Microphones * Speakers
* QUANTITY Many Others Listed from only 49/-1 * Test Equipment +* Etc., Etc.

KITS

* TAPES *x

Wa offer you fully tensilised polyester/
mylar and P.V.C. tapes of identical quality
hi-fi, wide range recording characteristics
as top grade tapes. Quality control
manufacture. They are truly worth a few
more coppers than acetate, sub-standard,
jointed or cheap imports. TRY ONE AND
PROVE IT YOURSELF,

Standard Long
3in. 150ft, 2/3  3in. 225ft. 2/9
4in. 300ft. 4/6  4in, 450ft. 5/6
Sin. 6001t. 7/6  Sin. 900ft, 10/6
fin. 900fc.  10/6  S%in. 1,200ft. 13-
Tin. 1,200fc. 12/6  7in. [,800ft  18/6

Triple
o 33‘;"“5" g, im0 13
‘!“- 600,‘- a/' Sin, 1,800ft. 25/~
(I Gl " S}in. 2,400fc. 34/

Sin. 1200k, 15 FHn 2400 34
7in. 24006 27/ Quadruple

% SOUTHAMPTON-72 East Street Tel: 25851 Postage | /- reel. Jin. 600ft. 8/6
% BRIGHTON—6 Queens Road Tet: 23975 Post free less 5% on three reels.

% BRIGHTON—Devonian Court, Park Crescent Place
All Mail Orders to Devonian Court (Orders Recorded 24 hours — Brighton 680722)

Quality and Trade enquiries invited.
NOTE. Large tape stocks at alf branches,

NEW RANGE BBC 2 AERIALS

All U.HL.F. aerlals now fitted with tilting bracket
and 4 element grid reflectors,

Loft Mounting Arrays, 7 element, 37/6.
11 element, 45/-, - 14 element, 52/6. 18 element,
60/-. Wall Mounting with Cranked Arm,
7 element, 60/-. 11 element, 67/-. 14 element,
75/-. 18 element, 82/6. Mast Mounting with
2in, clamp. 7 element, 42/6; 11 elemenat, 55/-;
14 element, 62/-; 18 element, 70/-. Chimney

ounting Arrays, Complete, 7 element,
72/6; 11 element, 80/-; 14 element, 87/6; 18 element,

~. _ Complete assembly Instructions with every
unit. Low Loss Cable, 1/6 yd. U.H.F. Pre-
amps from 75/-, State clearly channe! numbet
required on all orders,

BBC - ITV AERIALS

BBC (Band 1). Telescopic
loft, 25/-. External S/D, 30/-.
“H”, £2.15.0.

ITV (Band 3). 3element loft
array, 30/-. 5 element, 40/-.
7 element, 50/-, Wall mounting,
3 element, 47/6. 5element, 52/6.

i Combined BEC/FTV. Loft

143, 40/-; 145, 50/~ 147,
60/-; Wail mounting 143, 57/6;
145, 67/6; Chimney 1+ 3, 67/6;
. 145, 75/~

?$;tk, VHF transistor  pre-amps,

E e 5/~
COMBINED BBC1—ITV—BBC2 AERIALS
14349, 70/.. 14549, 80-/. 145414, 90/-.

1+7+14, 100/-. Loft mounting only. Special
leaflet avallable.

F.M. (Band 2). Loft S/D, 15/-, *H”, 32/6, 3
element, 55/-. External unlts avallable. Co-ax.
cable, 8d. yd. Co-ax. plugs, 1/4. Outlet boxes, 5/-.
Diplexer Crossover Boxes, 13/6. C.W.O. or C.0.D.
P. & P. 6/-. Send 6d. stamps for iflustrated lists.

CALLERS WELCOME
OPEN ALL DAY SATURDAY

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

40-4] Monarch Parade
London Road, Mitcham, Surrey
01-648 4884

Constructional
Projects in
Microelectronics
for the
amateur
experimenter

Practical
Integrated

'CErcuits

Butterworth
book by

A. J. McEvoy, M.Sc.
& L. McNamara, B.Sc.
1969 144pp. illus.

18s. by post 19s. 6d.

THE BUTTERWORTH GROUP
88 Kingsway, London, W.C.2

£7/15/0

Solve your communica-
tion problems with this
4-Station Transistor Intercom system (1 master and
3 8ubs), in de-luxe plastic cabinets for desk or wall
mounting. Call/talk/listen from Master to Subs and
Bubs to Master. Ideally suitable for Business, Sur-
gery, Bchools, Hospital, Office and Home. Operates
on one 9V battery. Onjoff switch. Volume control.
Complete with 3 connecting wires each 66it. and
other accessories. P. & P. 7/6.

MAINS INTERCOM
No batteries-—no wires. Just plug in the maina for
instant two-way, loud and clear communication.
On/off switch and volume control.  Price 12 gns.
P. & P. /6 extra.

Same as 4-Station Intercom for two-way instant
communication. Ideal! as Baby Alarm and Door

Phone. Complete with 66{t.” conmecting wire.
Battery 2/6. P. & P. 4/6.

Tronsistor TELEPHONE AMPLIFIER

: = 59/6
:- %Why not boost

. g business  eff-
cleney with this incredible De-Luxe Telephons Ampli-
fier, Take down long telephone messages or converse
without holding the handset. A uaeful office aid. On/
offewitch. Volume control. Battery 2/6 extra. P, & P.
3/6. Full price refunded if not satisfied in 7 days.

WEST LONDON DIRECT SUPPLIES (PE/3)

-~

169 KENSINGTON HIGH STREET, LONDON, W.8
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In tubes of this type the cathodes are shaped so that
the glowing cathode directs ions onto the next succeed-
ing cathode to anode gap, but causes few ions to be
formed in the preceding gap. The glow therefore
moves to the transfer cathode which follows the glowing
cathode, since this is the only cathode which is strongly
primed by the ions.

At the end of the input pulse, the transfer cathodes
return to their quiescent bias potential (positive) and
the glow now tends to move to a main cathode, since
the main cathode to anode potential is now greater than
the transfer cathode to anode potential.

The only main cathode which is sufficiently primed by
the ions is the one following the glowing transfer
cathode and the discharge accordingly moves to this
main cathode. A single count is thus registered.

Tubes which employ this principle are known as
asymmetrical tubes, since they are not symmetrical in
the two possible directions of rotation. The direction
of rotation of the glow is determined by the shape of the
cathodes used.

DEKATRONS

The Ericsson **Dekatrons’” and similar double pulse
tubes are symmetrical tubes, the direction of rotation of
the glow being determined by the order in which two
successive pulses are applied to groups of transfer
cathodes. Tubes of this type have a structure rather
similar to that of the tube illustrated in Fig. 5.1, but
there are two transfer cathodes in between each main
cathode. Thus there are 30 cathodes in the ring
surrounding the anode.

In this type of tube all of the transfer cathodes on the
clockwise side of the adjacent main cathode are con-
nected together and are known as the first guides.
Similarly all of the transfer cathodes on the counter-
clockwise side of the adjacent main cathode are joined
together and are known as the second guides. A
positive bias is applied to both sets of guides, the basic
circuit being shown in Fig. 5.3.

When the discharge is resting at a main cathode and a
negative going pulse of a suitable amplitude is applied
to all of the first guides, the glow will move to the first
guide which is one place in a clockwise direction from
the previously glowing main cathode. There is no
tendency for the glow to move to any other transfer
cathode, since only the transfer cathode adjacent to the
previously glowing main cathode has been appreciably
primed by the ions from the discharge.

The glow remains at the first guide during the time
this guide is receiving a negative going pulse but, before
this pulse terminates, a second similar negative pulse is
applied to the second guides. At the end of the first
guide pulse, the discharge therefore moves to the
second guide succeeding the previously glowing first
guide. No other second guide is sufficiently primed for
the discharge to move to it.

At the end of the second guide pulse, the discharge
moves to the succeeding main cathode. Thus each
time a count is registered, the glow moves in three
successive steps. As in the case of asymmetrical tubes,
an output pulse can be obtained from the zero cathode
for the operation of a succeeding tube if a resistor of a
suitable value is included in the cathode circuit as shown
in Fig. 5.3.

In actual practice only a single input pulse is available
for the operation of a double pulse tube. This input
pulse is normally applied directly to the first guides, the
pulse for the second guides being obtained by means of

OuTPOT

&

ov

Fig. 5.3. Double pulse tube with two sets of guide
cathodes

a resistor capacitor integrating circuit which effectively
delays the pulse. Although the integrating circuit also
alters the shape of the pulse, this is not usually too
important unless it is vital to obtain the maximum
possible operating speed. Practical circuits employing
the integration method will be discussed later in
this article.

PRACTICAL CIRCUITS

A simple circuit for the S.T.C. G10/24IE **Nomo-
tron'’ asymmetrical tube is shown in Fig. 5.4. This
tube contains a shield electrode to promote rapid
deionisation; this electrode is shown on the right-hand
side of the circuit symbol. The circuit is suitable for
use up to SkHz, but another circuit has been recom-
mended for use at counting speeds up to 20kHz.

The input pulses required are negative going pulses
of about 120 volts in amplitude, rectangular in shape,
and of about 16 microseconds in duration. (Suitable
circuits for the generation of these input pulses have
been published by the manufacturers of the counting
tube.) For simplicity, only two of the cathode circuits
are shown in Fig. 5.4, but the other cathodes are
connected in the same way as those shown.

0.
12 ‘,ES 62
ko
1w

Lo

Fig. 5.4. Low speed counting circuit for the S.T.C.
“Nomotron’’ tube
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Elesta EZIOB with electromagnetic counter in this scaler

FAST COUNTING \

A circuit published by the Elesta Company of
Switzerland for their high speed EZ10B tube is shown
in Fig. 5.5. This tube can count at speeds up to at
least 1MHz, but the circuit shown is designed for
frequencies of up to 100kHz. The tube is an
asymmetrical type, the indication being given as a blue
glow instead of the red glow emitted by most decade
tubes. The gas filling controls the colour of the glow;
in the case of the EZIOB it is hydrogen.

The input circuit consists of a transistor blocking
oscillator, all of the coils L1, L2 and L3 being wound on
a common Philips pot core type S14/8. The coil L1
consists of 400 turns of 46 s.w.g. enamelled copper wire,
L2 of 60 turns 0f*42 s.w.g. enamelled wire, and L3 of 15
turns of 42 s.w.g. enamelled wire.

The input pulses used to trigger this blockingoscillator
circuit should have an amplitude of about 10 volts and a
duration of at least 3us; they should be fairly rec-
tangular, the rise time being less than | #s. The
blocking oscillator converts the input pulses into pulses
of an amplitude great enough to operate the EZ10B
tube. Diodes are used to protect the transistor against
transient peak voltages and to prevent excessive free
oscillations at the end of each input pulse.

DOUBLE PULSE TUBE CIRCUITS

A circuit designed by Ericsson Telephones for the
operation of their 4kHz double pulse tubes is shown in
Fig. 5.6a. The output pulses from this circuit may be
fed into the circuit shown in Fig. 5.6b, which contains
another decade tube for counting the number of tens.
Any number of circuits of the type shown in Fig. 5.6b
may be cascaded so that the whole circuit will count up
to any desired number.

The circuit of Fig. 5.6a requires a positive pulse of
not less than 20V in amplitude to drive it. This pulse
causes the monostable circuit of Vla and b to switch,
Vla conducting instead of V1b. A negative pulse is
taken from the anode of Vl1a." The duration of this
pulse is determined by the component values used and
is independent of the input pulse duration. It is
passed through the cathode follower stage V2a, from
which it emerges as a negative going pulse suitable for
driving the decade counting tube V3.

The pulse from V2a cathode is passed through a
coupling capacitor C3 to the first guides in V3.
It is also passed through R16 to the second guides;
R16 and C4 serve as an integrating circuit to delay
the pulse at the second guides. Diode D3 in the guide
circuit prevents the guide potential from becoming too
positive when the current passed by the tube flows to the
guides.

The reset line is connected to earth through a resistor
which is normally shorted by a switch. When the
switch is opened the potential of the reset line should
increase by about 100 volts so that the discharge in all
tubes connected in the circuit jumps to the zero cathode.

The grid of V2b in Fig. 5.6b is normally biased to cut
off because the output cathode k, of V3 in Fig. 5.6a is
returned to the —20V line. When the discharge rests
at this cathode, V2b conducts and the negative pulse
thus produced at its anode is used to drive the second
decade tube V4. A valve or transistor is required in
each coupling circuit to amplify the output pulse from
the previous tube and to invert its phase.

REVERSIBILITY

Circuits have been designed for double pulse tubes
which can count in either direction. In order to make
a symmetrical tube count in reverse, it is only necessary
to apply the second guide pulse slightly before the first

+580V
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Fig.5.5. High speed counting circuit for the Elesta EZ10B
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Rize 12” X 5}” x 33” high (Amplifier available sepa

PREMIER RADIO

23, TOTTENHAM COURT ROAD, LONDON, W1

The I'remier Stereo xystem consists of an ull transistor stereo amplitier, Garrard Model 2025 auto/manual record player unit fitted stereo/mono cartridge
and mounted in teak finish plinth with perspex cover and two matching teak finish loudspeaker systems. Absolutely complete and supplied ready to
plug in and play. The 10 transistor Amplifier has an output of 5 watts per channel with inputs for pick-up,
Controls: Bass, Treble, Volume, Balance, Selector. Power on/off, stereofmono switch. Brushed aliminium front panel. Black metal ease with teakwood ends:

rately if required £14.19.6. Carr. 7/6).

Tel:01-636 3451 } e VI

| +oxrono ST.

| I l_EL

TOTTENHAM COURT RD.

“ ” .
SPECIAL GFFER OF NOVA” TRANSISTOR STEREO AMPLIFIER PICK.UP CARTRIDGES
SHURE A super; stereo ampli- -3 :
fler i P
STERED CARTF!IDGE'S f;cmy" ‘f’:r“gm:‘h“ifr’i AT MONEY SAVING PRICES'
Look at our special prices! enthugiast. Qutput 10
M3D  List £6.10.6.  Premier Price £6.19.6 | watts per channel. GOLDRING GO0 (Stereo) ......... £8.19.8
M44-5 List £14.9.1. Premier Price £10.10.0 Frequency response SONOTONE 9TAHC/D (Stereo) . 22.15.0
MA4C  Liot £12.10.5. Premier Price £9. 9.0 | 40-20,000Hz 348, ACOS GP91/18C (Mono compat) 21.13.5
M44E  List £17.8.4.  Premier Price £13.19.6 | [nputs for Radio, P.L. ACOS (1P93-1 (Sterea) ......... 22. 8.7
MSSE  List £20.15.1. Premier Price £15.15.0 | Ceramic, P.U. Maguetic Tape. ACOS ((P94 (Stereo) B £2.148
M75-8 List £17.8.4. Premier Price £13.19.6 Separate bass and treble contrals, Volume B S R X3M (Mono compatible .18.%
M75E Vst £25.18.10. Premier Price £21.0.0 and Balunce - Controle. Mono/Steren B 8 R X3H (Mono compatible) . .18.5
e Switch. Also features headphone socket :YFONDERFUL VA(I"UE RONETTE 105 (Stereo) .15,
- . v B and tape output. Teak case with attrac- il RONETTE 105 (Stereo) .
Post and Packing 1/6 each tive illuminated front panel. Size 14} ONRLY 25 gns' 10/-. All complete with mounting brackets and
44 ~ 3iin., a.c. 200/250V. instructions. Tost and Packing 1/6 each.

tape and tuner also tape output socket.

WIDE RANGE OF HI-FI STEREO
EQUIPMENT ON DEMONSTATION
All leading makes available including Rogers, Armstrong,
Dulei, Wharfedale, (ioodans, Goldring, 8hure, etc. etc.

VERITAS V-143 MIXER

Battery operated 4-channel
auwldio mixer providing four
separate inputs. Size 6

E.M.1. 13 x 8in

Hi-FI SPEAKERS

Pitted two 24in tweeters and
crossover network. Impedance
3 & 150ohme. Handling capacity
10W. Brand new. 99/8. Y. &
. 7/6. Also available without
tweeters. 49/6. P. & P. 7/h.

TEAK FINISHED CABINET

Size 17} 10 x 7}in. Ideal for
above speakers. £5.10.0.
P. & P.7/6.

3 x 2in. suitable for cryetal
wmicrophone, low impedance
microphone with transformer,
radio, tape, ete. ax, input

1-5V, max. output- -5V, gain
6dB. Standard  jack plug
socket inputs, phonoplugs

output. Attractive teak wood

grain finish case.
69/6 Pox P,

Mono 59/6

Stereo

Model Model

‘VERITAS’ V-313 TAPE HEAD DEFLUXER

A anust for all tape users!
Tape heiuls  become  per-
manently magnetized with
constant uge; this leads to

buckgrouml

HI-FI STEREO
HEADPHONES

Designed to the highest
possible standard. Fitted
2}in apeaker units with
soft padded ear muffs.
Adjustable headband.
8 ohm impedance. Com-
plete with 61t lead ani!
stereo jack plug.

59/ P. &Y.

5/~
MONO HEADPHONES 2,000 ohin 14/8 . & P, 2/6.
STEREO STETHOSCOPE SET Low imp. 25/- P. & P.2/-.
MONO STETHOSCOPE SET Low imp. 10/ P. & P. 2/-.

recordings.
head the V313 leaves head free of mag- , o pn .y

noise that prevents perfect
Simply applied to recording 34/6

netisn.  Cleans any tape head in seconds.

MULTI TESTERS

MODEL D14. . really versatile instru-
ment that makes a handy pocket size tool.
Measures a.c. or Jd.c. voltage In three ranges
of 0-15-150-1,000 volts. Resistance
0-100,000 ohme. Current 0-150mA d.c.
Sizeonly: 3% 11lin. Complete with
battery, test leads and 49/6 P. & P

instruetions. 2/86.
POCKET SIZE MODEL. With wide-
angle, jewelled neter movement, ceramic
long-life, low-loss switching, tough impact
1esisting vase.  Sensltivity 20,000 ohms/
volt u.c. 00 ohms/volt a.c.

19 Ranges: 0-5-25-50-250-500-2,500 volts

@l i.c. 0-10-50-100-500-1,000 voits a.c.
0-50p24-2-5mA-250mA d.e. 0-6,000 ohms-
6 wmegohmea, 10u pF-0-001 mF-1 mF.
20 to +22dB. Complete battery, test
lead and P. & P.
instruetions. £4- I 9-6 3/6.

SPECIAL PURCHASE!
EKCO “ EXPLORER" CAR RADIO

Frustrated Export Order! A truly dependable and
selective car radio giving world-wide reception. 8 tran-
gistor. 12v. Pos. or Neg. earth operation. 9 wave-
bands— M.W. 185—570 nietres and 8 &.W. bands, 3.2
Mc/s—17.9 Mc/s (90, 60, 49, 41, 3%, 25, 19, 16 Metre

Bands). Size 2”7 h. 77l 817 d.
OUR
PRICE
(Suitable Philips Speaker, baffle aml brackets £2.13.0.

P. & P.5/-)

TWO STATION
TRANSISTOR
INTERCOMS.

Complete with butlery
and  50ft  econnecting
wire. Compact size, two
way call system. Tdeal for
home, eoffice, {factory, ete

FOUR STATION INTERCOM,
Ideal for office and home.
connecting wire £7.18.6.

Master unit and 3 slaves.
Complete with battery and
P& P56,

SPECIALLY MA

output throughout

PRE-STRETCHED MATERIAL.

TENSILISED o ensure the miost permanent base,
age, moisture, heat, cold or humidity. MHigh polished aplice {ree finish. Smooth

“VERITONE” RECORDING TAPE

NUFACTURED IN ROM EXTRA

USA. F STRONG
THE QUALITY IS

UNEQUALLED.
Highly resistant to break-

the entire awlio range. Double wrapped—attractively boxed.

250° P.V.C. 5/6 DT8 5i" 1800' POLYESTER 22/8
450° POLYESTER  7/8 TT6 53" 2400° POLYESTER 37/6
800° POLYESTER 11/8 SP? 77 12000 P.V.C. 12/8
800" P.V.C. 8/8 Lp? 7" 1800° P.V.C. 15/-
900" P.V.C. 10/ DT7 7° 2400 POLYESTER 25/
L DT5 5° 12000 POLYESTER 15/ TT7 7 3600° POLYESTER 50/
LP6 5" 1200° P.V.C. 12/8
3 TAPE §POOLS 371/-,5°, 51", 7°1/9. TAPE CASES 5", 7" 2/6.
4 I'ost and Packing 3° 1/, 57, 517 1/6, 7” 2/-. (3 reels and over Post Free.)

“PREMIER ™
TAPE CASSETTES
c60 (%)
C90 (o

min.

Cl2o (i

/6
12/6
17/6

/ P& PN/
/‘ CASSETTE
L&l | HEAD
P GETTE HEAD CLEANED
il CLEANER
Removes unwanted deposits
from delicate tape heads.
J Fite all cassettc recorders,
11/6 »&r
1/-
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60 BR.P.M. Geared Motor. This is a powerful unit.
driven hy a mains motor of similar type to, but
rather larger than the average Tape Deck or
Recorct Player motor. The gear boxes may be
detached. Ttis, in fact, s unit measuring approxi-
mately 3] % 2] « 1lin thick. The final drive
shaft is lin wide, lin long. 85/-,

A Micro Meter Bargain. Limited quantity only,
centre zero 60-0-50 micro amps. This is 2 Weston
Meter enclosed In clear perspex case for flush
mounting. Dial size approximately 2}in wide.
‘Yhe scale is not engraved but has u red part in
the centre and a green part to the left of centre.
Bcale could be cleaned off and re-written to suit
your particular requirements. Regular price
probably over £5 each, our price 28/8 each.
Battery Record Player. Made by Collaro. This
is made up on a unit plate with speed selector and
plck-up. The turntable ja a heavy one and
meagures approximately 9}in. Pick-up is fitted

with the famour “’8tudio'’ cartridge. Price 69/6,
postage and insurance 6/6.
E.H.T. Condenser. 28kV -0011mfd. =vitable for

transmitting test conditions 6 wumip at 300kc/s,
Bakellte case, 18/8 each.

85 Watt Tobular Element. Very well made unlt.
The eilement is wound on u porcelain former then
encased in a brass tube terminated with beaded

leads 12in long. Normal mains voltage. Price
5/~ each or 54/- per doz.
Press to Make Bwitch, Double pole, 5 amp

contacts or can be used as single pole, 10 amp,

contacts 260 volt working. Bingle hole fixing,

2/8 each, 24/- per dozen.

Door Switch, Contacts open when plunger is

depressed. Preventslightsbeing lefton. 15amyp

contacts, 230 volt working. Made by Arrow, 8/6

each, 86/- per dozen.

Rotary Appliance Bwitch, 16 awp, 230 volt on
lded ic bags. O d by pointer knob

. Op
{not supplied) £/~ each, 18/~ per dozen.
1/40th h.p. Motor, Made by the French (Cassor)
Company. This is an excellent totally enclosed
motor, powerful enough to operate small lathe,
drilling machine, washing machine, ete. Its
speed is 1,450 r.p.m. Made for normal 50 cycle,
230/250 volt mains, totally enclosed, size 2}
3iin dia. with lin of } spindle. Price 19/8 plus
4/6 postage and insurance.

Burglar Alarm Kit, Protect your home and
family by frightening away the Intruder. With
our circuit a maina operated bell rings loudly
directly the door or window Is opened. Kit com-
prises 12 reed switches, 12 magnets, relay, maing
transformer and bell with circult. Price 49/6.

o0 HORSTMANN

" ., TIME & SET SWITCH
(A 15 amp Bwitch.) Just the
thing if you want to come
home to a warm house without
it costing you a fortune. You
can delay the switch on time
of your electric fires, etc., up to 14 hours from
setting time or you can use the switch to give u
boost on period of up to 3 hours. Equally suitable
to control processing. Regular price probably
around £5. FRpecla! enip price £9/8, postage and
insurance 4/6.

NI RECHARGEABLE BATTERIES

@ 3-6V 500mA, size 1} < 13in dia.

type ref. DKZ500 really power-

ful will deliver 1 amp for } hour.

S Regular price 32/6 our price 17/6
each. New and 1 ther 1tag:

available, single cell 1-2V §/8, 10 cell 12V @5/,

ELECTRIC CLOCK

WITH 25 AMP SWITCH
Made by Smith’a these units
are as fitted to many top
quality cookers to control the
oven. The clock is mains
driven and frequency con-
trolled 80 it is extremely
accurate. The two amall

tials enable switch on and off thnes to be accur-

ately set. Ideal for switching on tape recorders.

Offered at only a fraction of the regular price—

new and unusedl only 39/0, less than the value of
the, clock alone —post and insurance 2/9.

INDICATOR LAMP

Panel nwounting consists of neon lamp in
red Plastic lens with resistor in leads for
maing operation. 2/8 each, 24/- per dozen.

BECKASTAT
This is an instant thermo-
simply plug your
it and jte

plug.
Adjustable  setting  for
normal air temperatures.
134 loading. Will save Ite
cost in a season 19/6, post
anl insurance /9.

FLEX BARGAINS
Screened 3 Core Flex. Each core 14/0076 copper
P.V.C. insulated aimd coloured, the 3 corcs lnid
together and metal braided oversll. Price £3.1§
per 100xd coil.
15 amp 8 Core Non-Kink Flex. 70/0076 insulated
coloured cures, protected by tough rubbcer sheath,
then black cotton braided with white tracer. A
normal domestic flex aa fitted to 3kW fircs.
Regular price 3/8 per yd. 30yvd coll, £4.10 or cut
to your length 2/6 per yd.
10 amp 3 Core Non-Kink Flex, As above but
cores are 28/0076 copper. Normal price 2/6 per
¥d. 100yd coil £2.10 or cut to your length 1/9 per yd.
8 amp 2 Core Flex, As ubove but 2 cores cach
23/0076 as used for vacuum cleancrs, cleetrle
blarkets, etc., 39/8 100yd coil.
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ELECTRIC TIME SWITCH

Made by Smiths these are A.C. mains operated, NOT
CLOCKWORK. Ideal for mounting on rack or shelf
or can be built into box with 13A socket. 2 completely
adjustable time periods per 24 hours, § amp changeover
contacts will switch circuit on or off during these
periods. 59/6, post and ins. 4/6. Additional time
contacts 10/- pair.

THE FULL-FI STEREO SIX

The amplifier
sensation of the year

You will be amazed at the
fullness of reproductlon and

REED SWITCHES —E———

Giass encased aswitches operated by external
magnet—gold welded contacts. We cannow offer

3 types:—
Ministure, lin long ~ approximately }in dla-
meter. Will make and break up to } amp up to

300 volts. Price 2/68 each, 24/- dozen.

8tandard. 2in long x §In dlameter. This will

break currents of up to 1 amp, voltages up to

250 volts. Price 2/ each, 18/« per dozen.

Flat. 2in long, just over ¥ In thick, approximately

iln wide. The Standard type flattened out, so

that it can be fitted Into a smaller space or a larger

quantity may be packed Into a square solenoid.

Ratlng 1 amp, 200 volts. Price 6/~ each, 88 per
Z€n .

Small ceramic nagnets to operate these reed

awitches 1/8 each, 12/- per dozen.

at the added lities your
records or tuner will
reproduce. Built into metal
cabipet elegantly styled
and teak finished to blend
with modern furnishings, this amplifier uses an
Integrated solld state circuit with an output power of 6 watts R.M.8, aplit
over the two channels. The amplifier ia ideal for use with normal pick-ups
and tuners, it has a double wound maine transformer and ganged volume
and tone controls—also switching for Mono to Stereo, tuner or pick-up.
Other controls include *'treble lift and cut”’, ‘‘balance’ and separate malns
on/joft switch,

Price is £8,9.0 plue 7/6 post and insurance.

Speakers (with tweeters) in oiled teak finish cabinets to match amplifier,
48.8.0 pair.

DRILL CONTROLLER

Electronically changes speed from
approximately 10 revs. to maxi-
muni. Full power at all speeds

by finger-tip control. KitIncludes
all parts, case, everything and full
instructions, 19/6 plus 2/6 post and
insurance. Or available made up
28/6, plus 2/6 post.

ROTISSERIE MOTOR

Very powerful 7 r.p.m.,
from standard A.C. maine.
plus 3/6 P. & P.

operatea
29/6,

EXTRACTOR FAN

Cleans the air at the rate of
10,000 cubic feet per hour.
At the pull of a cord it ex-
tracts grease, grime and
cooking smells before they
dirty decorations. Suitable
for kitchens, bathrooms,
factories, changing rooms,
etc., it's so quiet it can
hardly be heard. Compact, 6ln
casing with 81in fan blades. Suit-

able wherever it ia necessary to move
air fast. Kit comprlses motor, fan pos

blades, sheet steel casing, pull and ins.
switch, mains connector and fxing brackets.

THIS MONTH'S SNIP
3 Stage Permeability Tuner

'/ This Tuner is a precision instrument made by the famous

*‘Cylden’’ Company for the equally famous Radlomobile Car

Radio. 1t is a medium wave tuner (but set of longwave coils

avallable as an extra i required) with a frequency coverage

1,620 Kc/e-525 Kc/a and intended to operate with an L.F. value

of 470 Kc/s. Extremely compact (size only 23in < 2in % jin

thick) with reduction gear for fine tuning. Snip price this month, 12/8, with

circuit of front end suitable for car radio or ae a general purpose tuner for use
with Amplifier. Post Free.

230 VOLT SOLENOID

}in stroke. Bize 2%in
2in x 1%in. 14/6, postage
9.

FLUORESCENT CONTROL KITS
Each kit comprises seven items—Choke, 2 tube
ends, starter, starter holder and 2 tube clipa,
:vlth wirlng instructions. Buitable for normal

SOLDER GUN

A must for every busy man, gives almost instant heat also

illuminates job, 100 watt 220/240V, 39/8 (saves you over 30/-),
post and ins. 4/6. BIG JOB 250 watt model, 99/8 (saves you over
£3.10), post and ins. 8/6.

DISTRIBUTION PANELS

Just what you need for work bench or lab.
4 x 13 amp sockets in metal box to take
standard 13 amp fused piugs. BSupplied complete with 6 feet of heavy cable and
18 amp plug. Rimilar advertised at £5. Our price 89/8, post and ina. 4/8.

VARYLITE

Will dimn incandescent fighting up to 600 watts from full
brilliance to out. Fitted on M.K. flush plate, sane size and
fixing as standard wall switch so may be fitted in place of
this, or mount on surface. Price complete in heavy plastic
box with control knob £3.19,6.

BUY TIME SLOT METERS

1f you hire out equipment such as T.V, sets by the hour then
these slot meters are what you require. We have 3 types,
81 an hour, 1/- ar hour and 1/6 an hour. Brand new.
Made by the famous Weston Company. Price £3.19.6,
postage and insurance 6/6,

THERMOSTAT WITH PROBE

This has a sensor attached to a 15A switch by a
14in length of flexible capillary tubing—control
range is 20°F to 150°F so it ia suitable to
control soil heating and liquid heating especially
when in bucketa or portable vessels as the sensor
can be ralsed out and lowered into the vessel.
This thermostat could aleo be used to sound i
bell or other alarm when critical temp. Is reached
in stack or heap subject to spontaneous com-
" bustion or if liquid is being heated by gas or
other mieans not eontrollable by the switch.
Made by the famous Teddington Co., we offer these at 12/8 cach. Postage and
insurance 2/9.

HI-FI BARGAIN

FULL F1 12-INCH LOUDSPEAKER. This is undoubtedly
one of the finest loudspeakers that we have ever offered, pro-
duced by one of the country’s most fanious niakers, It has a
die-cast metal frame and is strongly recommended for Hi-Fi
load and Rhythm Guitar and public address.

Flux Density 11,000 gauss. Total Flux 44,000 Maxwells—
Power Handling 16 watts R.M.8. Cone Moulded fibre, Freq.
response 30-10,000 c.p.s.—specify 3 or 15 ohma—-Maius re-
sonance 60 c.p.s.—Chassis diam. 12in—128in over mount-
ing Juga--Baffle hole 11in diam.—Mounting holes 4, holes
—1in diam. on pitch circle 113In diam.—Overall height
S4in. A £6 speaker offered for only .8 plus 7/6 p. & p.
Don’t miss thia offer, 16in 30 watt £7.19.6.

tubea or the new *'Grolux’’ tubes for
fish tanks and indoor planta. Chokes are supet-
silent, mostly resin filled. Kit A—15-20 w.
19/6. Kit B—30-40 w. 19/6, Kit C—80 w. 19/8,
Kit E—65 w. 19/6. Kit MF1 is for 6in, 9in
and 12in miniature tubes, 19/8, Postage on Kits
A and B 4/6 for one or two kita then 4/6 for each
two kits ordered. Kits C, D and E 4/6 on first
kit then 3/6 for each kit ordered. Kit MF1 3/6
on first kit then 3/6 on each two kits ordered.

DEAC RECHARGEABLE BATTERY

1:2V-2000mAfhr type (2000DK Z). 8ize 2in dia. x
tin thick approx. Tremendously powerful, will
deliver 4 amp for § hour. Regular price over £2
each., Bnip price 19/6 each. NEW AND
UNUSED.

MAINS TRANSFORMER

Making a power pack for
amplifier or other equip-
ment? These transform-
ers have normal mains
primaries (230/240v,) and
isolated secondaries two
types (1) 12v. 500mA at
8/8; (2) 15v. 500mA at
8/8.

SNIP

THERMOSTATS

Type “A™ 15 amp. for controlling room heaters,
g h airing cupboard. Has spindle for
pointer knobs. Quickly adjustable from 30-80°F.
9/6 plus 1/~ post. Buitabie box for wall mounting,
§/~. P. & P.1/-.
Type “B” 15 amp. This ia a 17in long rod type
made by the famous Bunvic Co, Spindle adjusts
thie from 60-560°F. Internal screw
alters the setting so this could be
adjustable over 30 to 1000°F, 8uitable
2 for controlling
furnace, oven
kiin immersion
heater or to make flame-stat or fire
alarm. 8/6 plus 2/6 post and insurance.
Type “D”, We call this the Ice-stat as it cuts in
and out at around freezing point, 2/3 amps. Has
many uses one of which would be to keep the loft
pipes from freezing, if a length of our blanket wire
(136&)'#5. 10/-) is wound round the pipes. 7/6
. L 1f-

Type “E”, This is standard refrigerator thermo-
#tat. Spindle adjustments cover normal refrigera-
tor temperature. 7/8, plus 1/~ post.

Type “F”. (ilass encased for controliing the temp.
of liquid, particularly thosc in glass tanks, vats
ur sinks, thermostat is held (half submerged) by
rubber sucker or wirc clip—ideal for fish tankes—
developers and chemical baths of all types.
Adjustable over range 50° to 130°F. Price 18/,
plus 2/ post and insurance.

Where postage s not stated then orders
over £3 arc post free. Below £3 add 2/9.
Semiconductors add 1/~ post. Over £1
post free. S,A,E. with enquiries pieasc.

ELECTRONICS (CROYDON) LTD

Dept. PE, 266 London Road, Croydon CRO 2TH
Also 102/3 Tamworth Road, Croydon
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guide pulse. A consideration of the principles of
operation of these tubes should enable one to under-
stand why they can count in reverse.

The Elesta Company manufacture a 1 MHz reversible
counting tube operating on somewhat different
principles to the other tubes so far described.

FAST DOUBLE PULSE TUBES

Many common double pulse tubes can count at
frequencies of up to about 4kHz. Some tubes (such as
the Ericsson GS10D) can operate at frequencies up to
10kHz, whilst the Mullard Z505S can operate up to
50kHz. Such tubes operate at- a rather greater anode
current than the 4kHz tubes and require pulses of
smaller duration.

The type of circuit shown in Fig. 5.6 will usually be
able to drive such tubes, but the pulse length should be
shortened by reducing the value of C2 in Fig. 5.6a to
about 82pF. In addition the values of R17 with RI2
and R 13 will probably need alteration.

The Sylvania and Raytheon Companies of the U.S.A.
manufacture tubes which can count at frequencies up to
about 100kHz; these tubes employ the double pulse
principle, but the conditions of operation are rather
critical at such high pulse frequencies.

DRIVING AN ELECTRO-MAGNETIC
COUNTER

A decade tube can operate at a much greater speed
than an electromagnetic counter, but can indicate only
one digit whereas electromagnetic counters can each
indicate four to eight digits, depending on the type.

In economical equipment, it is common practice to
employ one or more decade tubes to reduce the counting
rate by a large factor and then to use the resulting
output pulses to operate an electromagnetic counter.
This enables a simple circuit to be made which will
register many digits.

The output of the circuit in Fig. 5.6b may be fed
directly into the electromagnetic register circuit shown
in Fig. 5.6¢c, provided the output cathode of V4 is
returned to earth instead of to the —20V supply. Each
time the glow reaches the output cathode of V4, the
monostable circuit (Fig. 5.6¢c) is switched, and the
counter in the anode circuit of the one section of the
double triode registers a count.

+475V
+300V

iMQ

kQ

<|h

Fig.5.1. Typical circuit employing a high frequency
double puise tube GCIOD
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This circuit has been designed by the Sodeco
Company of Switzerland for their magnetic counters.
The counter employed should have a coil resistance of
about 8-2 kilohms. The reset switch should be closed
when the decade tubes are reset or the magnetic counter
will probably record a spurious pulse when the glow
returns to the zero cathode of the final decade tube.

SINGLE PULSE DEKATRON

The Ericsson single pulse ‘‘Dekatron’ is a unique
decade tube which contains 40 cathodes in a ring around
the central anode. The basic circuit in which this tube
is used is shown in Fig. 5.7. The three groups of
electrodes shown on the left-hand side of the tube
symbol are the first, second and third sets of guide
electrodes, The third guide immediately preceding the
output cathode k, is brought out to a separate base
connection and is shown on the right-hand side of the
circuit symbol.

The single pulse ‘‘Dekatron’™, as its name implies,
requires only a single pulse to cause it to count. It also
has the advantage that it is a fairly fast tube, its upper
frequency limit being quoted as 20kHz. It contains
hydrogen and emits a blue glow in operation.

When a negative going pulse is applied to the first
guide (uppermost in the symbol in Fig. 5.7) and also to
the second guide, the glow will initially move to the
first guide, since this is strongly primed with ions from
the previously conducting main cathode. However, as
the current flows to this guide, C3 charges and a
potential is built up across it. This results in the dis-
charge being transferred to the second guide.

At the end of the pulse both the first and second
guides return to their quiescent bias potential and
therefore the discharge moves to the third guide; this is
the only guide which is at earth potential and which is.
strongly primed. However, C2 in the third guide
circuit becomes quickly charged to such a potential that
the discharge moves one further step to the succeeding
main cathode.

The single pulse “Dekatron™ requires four separate
steps to take place before a count can be registered.
However, as these steps take place automatically
without an additional pulse being necessary, the single
pulse tube can count more quickly than some of the
double pulse decade tubes.

ANODE CIRCUIT CAPACITANCE

It is very important to minimise anode circuit
capacitance in all types of decade tube circuit, but it is
absolutely vital when high speed tubes are being used.
Excessive stray anode capacitance will reduce the rate of
rise of the tube anode potential at the end of the input
pulse and may result in the glow being extinguished.
In this case the discharge may be reformed at any point
in the tube.

It is a wise precaution, especially when high speed
tubes are being employed, to solder the anode resistor
directly to the anode tag of the tube base. -

/

APPLICATIONS

Typical examples of the use of decade tubes are in
digital voltmeters, synchronous timers for resistance
welding, time markers, batching counters, displaying
transitor characteristic curves on a cathode ray tube,
routing telephone calls, in pulse generators at fairly low
frequencies, and so on.

Next month: The concluding article looks at
cold cathode indicator and display tubes



RADIO & TV COMPONENTS (ACTON) LTD

21d High Street, Acton, London, W.3
Also at 323 Edgware Road, London, W.2

ALL ORDERS BY POST TO OQUR ACTON ADDRESS
Goods not despatched outside UK. Terms C.W.0.

All enquiries stamped addressed envelope.

Complete stereo
system — 28 gns.

The new Duo general-purpose 2-way speaker system is beauti-
fully finished in polished teak veneer. with matching vynair
grille. It is ideal for wall or shelf mounting either upright or
horizontally.

Type 1 SPECIFICATION:

Impedance 10 ohms. It incorporates Goodmans high.flix 6" ¥4 " speaker
and 2} " tweeter. Teak finish 12" 63" x53". 4 guineas each. 7/6d,p. & p
Type 2 as type 1. Size 173" %102"x631". Incorporating €Elac 10} "6}
10,000 lines and 21 tweeter. 3 ohms impedance 5} guineas plus
7/6d.p. &p.

Garrard Changers from £7.19.6d. p. & p. 7/6d.

Cover and Teak linish Plinth £4.15.0d. 7/6d. p- &p.

% Integrated Transistor Stereo Amplitier 9GNS.

plus 7/6d.p: & p.

The Duetto is a good quality. amplifie?, attractively styled and
finished. It gives superb reproduction previously associated with
amplifiers costing far more.

SPECIFICATION

R.M.S. power output: 3 watts per channel'into 10 ohms speakers

INPUT SENSITIVITY: Suitable for medium or high outpuf crystal
cartridges and tunerss. Cross-tatk better than 30dB at 1Kc¢/s.

CONTROLS: 4-position setector switch (2 pos. mono and 2 pos. stereo)
dual ganged volume control.

TONE CONTROL: Treble hft and cut. Separate on off switch. A preset
balance controt,

Teak finished case

8. GNS.

PlusP. & P. 7/6

SPECIFICATION:
Sensitivities for 10 watt output

at 1KHz into 3 ohms. Tape Head: 3mV (at 3%
Mag. P.U.:2mV. Cer.P.U.: 80mV. Tuner: 100mV.
Tape/Rec. Qutput: Tuner. Equalisation for

i.p.s.)
Aux. 100mV.
cach input is gorrect to within +2dB (R.I.A.A ) from 20Hz to 20K Hz.

Tone Control Range: Bass: |3dB at 60Hz. Treble: 14dB ac ISKHz Total Dis-
tortion: (for 10 watt output) <1:5%,. Signal Noise: — . AC. Mains
200-250V. Size |2%in long, 44in deep, 22in high. Built and (es(ed

J/,, Yo Toroveunt

INTEGRATED HIGH
FIDELITY TRANSISTOR
STEREO AMPLIFIER
13. GNS.

Plus P. & P. 76

10 watts per channel into 3 to
6-position rotary selector switch

SPECIFICATION: Output:

4 ohms speakers (20 watts monoral). Input:

(3 pos. mono and 3 pos. stereo). P.U., Tuner, Tape and Tape Rec. out. Sensi-
tivities: All inputs 100mV into |'8M ‘ohm. Frequency Response: 40Hz-20KHz
+2dB. Tone Controls: Separate bass and treble controls. Treble 13d8B lift and

cut [at I5KHz). Bass: 15dB Il(( and 25d8 cut [at 60Hz]. Volume Controls:

Separate for each channel. A.C. Mains Input: 200-240V, 50-60Hz. Size
124in x 6in x 2%in teak-finished case. Built and tesced. P. & P.7/6.
Viscount Mark ] for use with magnetic pick ups specification as above. Fully

equalised for magnetic pick ups.

Suitable for cartridges with_minimum output
of 4mV/cm/sec. at lke. Input Impedance 47k. & P,

1S gns. plus 7/6 P.

THE RELIANT Mk.
SOLID STATE
GENERAL PURPOSE AMPLIFIER

6‘ GNS- PlusP. & P. 7/6

In teak-finished case

SPEClFICATlON Output: 10
watts  into  a hms speaker
inputs: (1) for mike (IOmV) Input (2) for
radio (250mV) individual bass and treble control.
Mains input: 220{250
12/6 plus 1/6 P. & P.
P. Less teak

gram,
Transistors: 4 silicone and three germanium.

vol:s Size: 10§ 43 2}in.  Mike to suit (crystal):

8 x 5in speaker [4/6 plus 3/~ P. & P. k. | 5} gns. plus 7/6 P. &

finished case.

50 WATT
AMPLIFIER
AC MAINS 200-250Y

An extremely reliable
general purpose valve Am-
plifier—with $ix elec-
tronically mixed inputs.
Suitable for use with mics,
guitars, gram, tuner, organ,
etc. Separate bass and
Qutput impedance 3, 8 and 15 ohms.

27 GNS.

treble controls.

Plus P. & P. 20,-

THE DORSET (600mW Output) THREEIN ONE HI-FI
e —

Lun price £7.
KIT: 9/6 extra, & P

Plus P. & P. 7/6 Circuit 2/6 Free with parts

£550

A complete Loud Speaker system on one

Similar speaker
minus tweeters in 3 and |5 ohms 44/6 plus
-P. &P,

10 WATT SPEAKER Elegant Seven Mk. 1l (350mW Output)

7 transistor fully tunable | frame combining three matched ceramic 7-transistor  fully  tunable
M.W.-L.W._superhet portaset— | magnet speakers with a low loss cross-over M.W.-L.W. Sugerhet por-
with baby alarm facility. Set| network. Peak handling power {0W. table. Set of parts. Complete
of parts. The latest modulated | Impedance |5 ohms. Flux densicy 1,000 with all components, includ-
and pre-alignment techniques | gauss. Resonance  40-60c/s. Frequency ing ready etched and drilled
makes this simple to build. | range 50c/s to 20ke/s. Size 13§ - printed circuit board—back
Sizes: 12 » 8 - 3in. 84 4fin. By famous manufacturer printed for foolproof can-
MAINS POWER PACK Qur price 74/6 plus 5/- struction. MAINS POWER

to the above PACK KIT: 9/6 extra.

| £4.9.6

PlusP. & P.7/6 Circuit26 Free withparts

POCKET MULTI-METER

Size 3§ 24 I{in. Meter size 24 x l§in. Sensitivity 1,000

O.P.V. on both ac and d.c. volts. 0-I5, 0-150, 0-1,000 d.c.
current 0-150mA. Resistance 0:100kohms. Complete with
test preds, battery and full instructions, 42/6. P. & (3

FREE GIFT for limited period only. 30W Electric Soldering
Iron Value 15/- to every purchaser of the Pocket Multi-Meter.

B.S.R.TD2 TAPEDECK|SPECIAL OFFER

Complete stereo systems comprising
BALFOUR 4 speed auto player with
stereo head 2 DUQ speaker systems size
12 x 62 x 5}in. Plinch (fess cover) and the

DUETTO stereoamplifier. Allaboveitems

19 GNS Plus P. & P. 20/-

This tape deck takes 5%in
complete with two-track heads.
134in long by B}in wide.

£8.19.6

spools
Size

Plus P. & P. 7/6

775



VARIABLE VOLTAGE TRANSFORMERS

BRAND NEW

+ to 50 amp. from stock.
SHROUDED TYPE

OPEN TYPE (Panel Mounting)
} amp, £3.10.0. | amp, £5.10.0. 2, amps, £¢ £6 12.6.
s s S —— —— — ——

STROBE! STROBE! STROBE!

Build a Strobe Unit, using the latest type Xenon
white fight flash tube. Solid state timing and trigger-
ing circuit. 230/250v. A.C. operation.

EXPERIMENTERS' ECONOMY KIT

| to 36 Flash per sec. All electronic components includ-
ing Veroboard S.C.R. Unijunction Xenon Tube and in-
structions £5.5,0 plus 5/- P. & P.

NEW INDUSTRIAL KIT

ideally suitable for schools, laboratories, etc. Roller tin
printed circuit. New trigger coil. plastic thyristor
1-80f.p.s. Price 9 gns. 7/6 P. & P.

HY-LYGHT STROBE

This strobe has been designed and produced in response
to wide public demand, for use in large rooms, halls and
the photographic field. It has four umes the light cutput
at 30 f.p.s. and utilizes a silica plug-in tube for fonger
life expectancy, printed circuit for easy assembly, also a
special trigger coil and output capacitor, Light output
approx. 4 joules. Price £10.17.6. P. & P. 7/6.

7-inch POLISHED REFLECTOR
Ideally suited for above Strobe kits. Price 10/6. P, & P. 2/6
or Post Paid with kits.

INPUT 230/240v. A.C. 50/60—
OUTPUT VARIABLE 0-260v.

Keenest prices in the country. I
All Types (and Spares) from

2,5 amps, i A.C.

i amp, £5. 10, 0,

£6. 15, 0, 4 amps, £9. 0. 0
5 amps, £9. 15, 0. 8 amps,
£14. 10. 0. 10 amps, £18, 10. 0,
12 amps, £21. 0, 0. 15 amps,
£25, 0. 0. 20 amps, £37. 0. 0,
37.5 amps, £72, 0. 0. 50 amps,
£92. 0. C.

j LIGHT SENSITIVE SWITCH
) Kitof parts.including ORPI2 Cad-
mium Sulphide Photocell, Relay,
Transistor and Circuit, etc,, 6-12
volt D.C. op. price 25/- plus 2/6
| P.&P. ORP 12 |nclud|ng circuit,
10/6 each, plus |/-P
MAINS MODEL Incorporates
Mains Transformer, Rectifier and special
relay with 2 5 amp mains c/o contacts.
l Price i inc. cnrcuut 47/6 plus 2[6P & R

l LIGHT SOURCE AND PHOTO

l CELL MOUNTING 3

Precision engineered — }
I light source with focusible QE
lens assembly and ventilated
lamp housing, to take MBC bulb. Separate
photo cell mounting assembly for ORP. 12
l or similar cell. Both units are single hole
I ﬁxmg Pnce e per palr ﬂ 15. 0 P & &5 3/6

HIGH “FREQUENCY TRANSIS-

TORISED MORSE OSCILLATOR

NEW MODEL

Adjustable tone control. Fitted with
lmoving coil speaker, also earpiece for
I personal monitoring. Complete with morse

key 45/- plus 3/6 P. & P.

DEMONSTRATION
TRANSFORMER
(STENZYL TYPE)
» Two separate removable
.gcoﬂs tapped at 0, 110,220
volts, and 6, 12.36 volts
respecuvely A com-
- posite apparatus designed for
class demonstration. Electro magnetic
induction, jumping ring, induction lamp,
relationship between field intensity and
ampere turns, induction melting, are just
a few of the possible experiments. New

I modified model. £14.10.0, P. & P. 10/-.

0 WATT PUWER REEOSTATS (NEW Jpheos : TN TR
PLESSEY, etc, -
AVMI.ABI.E IN THE FOLLOWING VALUES : /( ature plug in relays complete "\:r'l';'h
| ohm, 10a.;5 ohm, 4.7 a.; |0 ohm, 3 ; YA .: ! base.athlghlyCOMPETITIVEPRICES
25 ohm, 2 a.; 50 ohm, 1.4 2; 100 ohm, WX I lcoii working
250 ohm, 7 a.; 500 Ohm .45 a.; 1,000 Ohm l [+) Voltage Contacts Price
280 mA; 1,500 ohm, 230 mA 2,500 ohm, .2 a. Diameter 280 6-12 2 cjo 14/6
3}in. Shaft length in., dia. din. All at 27/6 each. I 700 1224 2¢/o 12/6
S0 “Wara /5110/25/50/100/250/500/1,000/1,500/2,500 | 700 16:24 2% 136
50 WATT. |/5/10/25/5 0/1,00¢ 5 -
ohm. All at2l/- each | s 050 et Bh
25 WATT. |0/25/50/|00/250/500/| .000/1,500/2,500 I |2599  30-50 feb 1216
Rhm A Nac]it Sleach-Rr 121 X1 /6 H.D. Heavy Duty. POST PAID

VEEDER ROOT, 230V a.c. 50 cycle,
S-figure counter {non-resettable).
18/6, P. & P. 1/6.

- S v S DU R WD ED N T R R S Em e S e

12V d.c. MAGNETIC
COUNTER. 4in drum calibrated 1-9.
Figures 1lin high, in wide. Set of Im, Ib;
|¢/o contacts operated by drum cam. The
units can be used in pairs and are ideally
suited for batch or lap recording or for the
many purposes where large easily read
numerals are required. Price 18/6, P. & P. 2/6,
- - o e
BODINE TYPE N.C.1. GEARED MOTOR
(Type 1) 71 r.p.m. Torque 10Ib. inch,
Reversible. 1/70th h.p., 50 cycle, -38amp.
(Type 2) 28 r.p.m. Torque 20Ib. inch.
Reversible. 1/80th h.p., 50 cycle. -28 amp.
The above two prec.suon made U.S.A. motors
are offered in ‘as new' condition. Input voltage
of motor 115v. A.C.
230/240v. A.C. input.
P. & P, or less transformer £2. 2. 6 plus 4/6 P. & P,
——— m— —

Large Digit

NICKEL CADMIUM BATTERY.
Size 8} in. high ~ 3 < I} in.
Sintered Cadmium Type {-2 v. 7AH. Size: height 3} m

Supplied complete with (ranslormer for
Price, either type £2, I7 6 plus 6'6

1.2 volt 35 AH.
30/- each plus 4/~ P. & P.

I 230 volt AC Coil. Three c/o
| e P LONEEX 4 cfo's ommp |

cfo 3 amp
l g::ll:lcl:s. 18/6 inc. base, post ®

paid.

| WiNIATURE RECAYS
I 30-36 D.C. operation. 2 c/o. 500 M.A. con-
i tacts. 3,200 ohm coil. Size only R
I/Gpo;( aid. - — — o ——
i /A MULTI
I RANGE METERS

" New Model US0D Multi tester,
20, 000 OPV, mirror scaled with overload

protection. Ranges d.c. volts: 100mY,
0-5V, 5V, 250V, 1,000V; a.c. volts:

I 2 5V, 10V, 50V, 250V, 1,000V; d.c.
current: 5x¢A, 0-5MA, 5MA, 50MA,

250MA  Complete with battery and test
probe. £7.5.0 post paid.

JOV A.C. SOLENOID.

width 2§x I} in. Weight: approx. |13 oz. Ex-R.A Heavy duty type. Approx.
Tested. 12/6. P& P.2/6. l 2lb pull. 17/6, P. & P. 2/6.
— — — — — — ———n v — 12V D.C. SOLENOID,
DRY REED SWITCHES Approx. Ilb pull. 10/6,
2 .. | amp Dry Reeds (makes contacts). Mounted in 870 j P. & P. 1/6.
ohm 918 v. coil. Size 3” - 34" » {”. New. Price 8/6 ! 50V D.C. SOLENOID. Approx. Ilb
per pair. Post Paid. Six of the above mentioned units l pull. 10/6, P. & P. 1/6.
(12 Reeds). Fitted in metal box. Size 4” :7 34" -~ 50V D.C. SOLENOID Approx. 2lb

Mfg. by Elliott Bros. New. 45/- each. Post Paid.

14"
I pull.

12/6, P. & P. /6.

SHOWROOM NOW OPEN
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SERVICE TRADING CO

All Mail Orders—Also Callers—Ample Parking Space
57 BRIDGMAN ROAD, LONDON, W.4 Phone 995 1560
CLOSED SATURDAY

Personal callers only
9 LITTLE NEWPORT ST.
LONDON, W.C.2. Tel. GER 0576

PRAGTICAL
INTEGRATED GIRGUITS

Constructional projects in
microelectronics for
the amateur experimenter
by A. J. McEvoy & L. McNamara

18/- Postage | /-

RADIO AND TELEVISION SER-
VICING 1968-69 MODELS, by . Harris.
80/.. Postage 4/6.

110 SEMICONDUCTOR PROJECTS
FOR THE HOME CONSTRUCTOR,
by R. M. Marston. [8/-. Postage 1/-.
RADIO COMMUNICATION HAND-
BOOK, by R.S.G.B. 63/-. Postage 4/6.
TRANSISTOR RADIO SERVICING
MADE EASY, by Wayne Lemons. 20/-,
Postage 1/-.

AMATEUR SSB RADIO GUIDE, by
Harry D. Hooton. 30/-. Postage 1/-.
THE RADIO AMATEUR'S HAND-
BOOK, by AR.R.L. 45/-. Postage 4/6.
THE HI-FI AND TAPE RECORDER
HANDBOOK, by G. ). King. 40/-.
Postage 1/6.

SERVICING WITH THE OSCILLO-
SCOPE, by G. ). King. 28/-. Postage |/-.
CATALOGUE, 2/-.

THE MODERN BOOK CO.

BRITAIN’S LARGEST STOCKIST
of British and American Technical Books

19-21 PRAED STREET

LONDON, W.2
Phone: PADdington 4185
Closed Saturday | p.m.

Buy with confidence and get results.
Refund if not delighted.

RHYTHM GENERATOR. 29 silicon tran-
sistors and |19 duodes Finger tip selecuon of
seven instruments in nine basic rhythms in any
sequence. Sell contained in an attractive case
14x 13 x74in. Retails at over £74. Our price
only £66.9.6. + 10/6 P. & P. & Ins. S.A.E. for
illustrated leaflet.

REVERBERATION AMPLIFIER. Self
contained transistorised battery operated. An
entirely different approach to sound repro-
duction. Normally sound reproduction from a
single course has a flat one dimensional effect.
With this, proper sound delay through re-
verberatlon tones are created with a truly
third dimension for concert hall originality.
Two controls adjust volume and reverberation.
Simply plug microphone, guitar, etc., in and the
output into your amplifier. Supplied in a
beaat‘m(ul walnut cabinet 74 x3 x4fin. £10.4.0,

6/-.

POWER CONTROLLER Power at your
finger tips. Not just half wave control but full
wave. One variable control ;lves zero to full
power. Uses latest |5amp 3kw triac and special
triggering device. Complete with box, power
socket, etc. Ideal for flood lights, fires motors,
;(c& I; kit form £6.9.6., ready built £9.4.6. + 5/6

VOX SWITCH KIT. This_sound operated
switch is ideal for mobile T.X. work tape
recorder switching, etc., etc., you speak it

switches. High & med. imp. inputs. A.F. take
off point. Drives your 12 volt relay. 42/6,
P. & P. 2/6.

METRONOME KIT. Variable beat, listen

whilst you play and keep in the groove. Easy to
bulld pocket size with personal mini earphone.
25/- P. & P. 2/6.

HORSE OSCILLATOR KIT. P.C. board,
trans:stors, hlgh stab. components battery
carrier, ear piece. Adj. tone. Just attach your
key. Drives phones or speaker. 15/6. P. & P
/-

Free lists with every order. For lists only send
1/- P.O. (deductable from first order).

AUDIO EFFECTS

5 SHAW LANE, HALIFAX




MARKET
PLACE

Items mentioned in this feature are usually
available from electronic equipment and com-
ponent retailers advertising in this magazine.
However, where a full address is given,
enquiries and orders should then be made direct
tn the firm concerned.

CIRCUIT MONITOR

Any indication of what’s happening
in any experimental or prototype
circuit is always invaluable to
_designers and experimenters, and the
new surge indicating meter from John
Howard Industrial Electronics Ltd.,
should be most useful in this respect.

Believed to be the first of its kind,
the meter is simply clipped across the
supply to be monitored and any
surges which occur on the line of
microsecond duration or longer are
instantly displayed on a large mirror
scale meter. The reading is auto-
matically held for approximately
30 seconds and is reset by a push
button control mounted on the front
panel.

The stand may be mounted either
horizontally or vertically and there
is no danger of grasping the iron at
the wrong end. The interior of the
stand is fully ventilated and is fitted
with a black-anodised heat shield.
These features ensure that the solder-
ing iron is maintained at its normal
operating temperature and that the
external parts of the stand remain
cool.

There is an easily. replaceable bit
cleaning pad and the complete stand
costs 25s from any good components
shop or direct from Light Soldering
Developments Ltd.,, 28, Sydenham
Road, Croydon.

MAINS WIRING SYSTEM

Have you ever wished you could
plug your equipment into a socket
anywhere around the room, or reduce
the liability of accidents caused by
trailing mains cables?

The “Extenda-Plug” is a new
method of running mains wiring so
that the sockets can be clipped onto
the wiring track at any convenient
position (see photograph). The space
between each socket is fitted with safe
plastics covering to hide the earthing
conductors.

The system is completely safe from
young fingers and the sockets do not
make contact with the conductors

way only, making this system ideal for
d.c. supplies as well as a.c.

Typical applications are where
several appliances are to be plugged
into a common supply source; the
total consumption must not exceed
the main socket rating, e.g. 13A.
The system can be equally well used
in re-wiring or where trunking
systems are required.

The complete basic kit comprising
3 metres of wiring track, three snap-
on socket outlets, three fused plugs,
plastics cover strip, junction box and
blind end caps, cost £5 9s 6d direct
from Extenda-Plug, Amhurst Park
Works, Tottenham, London, N.15.

Extra parts can be obtained also,
and the system can be extended for as
long and as complex as required.

LITERATURE

As a preview to the introduction of
colour television by the Independent
Television Authority, a series of
brochures has just been released to
help explain their future develop-
ments.

Leaflets of particular interest to
readers include ITA Colour, What
The Viewer Needs To Know, and
Good Viewing of Independent Televi-
sion.

The leaflet ITA Colour explains the
first phase of the colour/u.h.f. net-
work and includes a list of the first
60 u.h.f. stations. In simple question

Surge meater from John Howard
Industrial Electronics

Litegard bench stand manufactured
by Light Soldering Developments

Extenda-Plug mains wiring system
marketed by Extenda-Plug

Two stock models are available
with ranges of 0 to 200 volts and 0 to
2 kilovolts f.s.d., price £20. Other
ranges can be supplied to order and
further details can be obtained from
John Howard Industrial Electronics
Ltd., 32, Oaks Road, Great Glen,
Leicester.

IRON STAND

The new Litegard bench stand has
been specially designed to completely
cover the soldering iron bit and hot
element for complete protection
against accidental burns.

until the hinged top is pressed down
into place. To remove the socket
this top must be lifted ; on doing so the
claw contacts are released from the
conductors before the socket comes
right away. The action of the socket
top is deliberately stiff to prevent
children pulling the socket off.
Although a non-standard three-pin
plug is used, this disadvantage is
easily offset by the versatility and
safety of the system. Each plug is
fused and the pins are different sizes,
so it is impossibie to plug in the wrong
way. The sockets can be fitted one

and answer form the basic facts about
three-channel colour, u.h.f., 625 lines
and ‘“‘duplication™ is described in
What The Viewer Needs To Know.

Advice on questions of u.h.f. and
v.h.f. reception, stressing the im-
portance of good aerials and low-loss
feeders for u.h.f. and v.h.f. reception,
choice of station, reception of colour,
and problems arising from supply
voltage variations are given in Good
Viewing of Independent Television.

Further details of the leaflets can
be obtained from ITA, 70 Brompton
Road, London, S.W.3.
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A SELECTION FROM OUR POSTBAG

correspondents wishing a reply must
enclose a stamped addressed envelope

E-waves

Sir—The letter *‘Strobe Effect” from
C. J. Manwell in your August 1969
issue mentions the book Living
Brain by Dr Grey Walter. This was
first published as long ago as 1953,
and your readers may be interested to
hear of more recent developments in
electroencephalography.

The most interesting of these is the
discovery of E-Waves (Expectancy,
Decision and Intention Waves),
which are electrical oscillations in
brain-cells arising when acts of will or
decisions are made. These impulses
can be fitered and passed through
suitable electronic circuits and relays,
to operate mechanisms which carry
out the wishes of the operator without
any muscular movement being
necessary. For example, the operator
could select a particular television
channel by merely desiring or willing
to do so, without pressing any
buttons or carrying out any move-
ments at all.

Further details for those interested
can be found in our publication
“E-Waves’’, price 6s, obtainable from
our address below.

B. Herbert, M.Sc., B.A.(Oxon.),
Paraphysical Laboratory,
Downton,

Wiits.

Film Trailer

Sir—A Television Servicing and
Installation film is being produced by
this Company and will be available
later this year for rental or purchase
by responsible organisations. Perhaps
your readers may care to know of the
production of this film as there are
some rather unique features. We
have carefully searched for a film
which deals exhaustively with Colour
Television and Installation which
would clearly and comprehensively
give the average service engineer all
the information he requires.

The film will be of use to Colleges
of Further Education, Technical
Schools and Companies who have
many service engineers on their pay-
roll, such as Television Rental
Companies.
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Manufacturers of test equipment,
of television receivers, of com-
ponents and other Companies who
have an interest in colour television
are being invited to supply their
latest products for inclusion in the
film, this will allow the audiences to
become acquainted and familiar
with the latest techniques and equip-
ment for speedy and efficient repair,
maintenance and installation of
colour television receivers.

A precis of this film is available and
any of your readers, either manu-
facturers, students or responsible
organisations generally may receive a
copy of this if they care to write to us.

Donald Blakey,

Donald Blakey Ltd.,
339 Clifton Drive South,
St. Annes-on-Sea,
Lancs.

Electronics clubs?

Sir—With reference to the letters
relating to Electronics Clubs. I
would like to be able to ascertain
from your readers living in East
Sussex as to the demand for such
clubs in our county.

May 1 suggest that interested
readers write to this address giving
the following information:

(a) Area in which club is
required.

(b) A brief outline of their
interests in Electronics:

(c) Type of club they envisage,
e.g. social, workshop
facilities, educational, etc.

Trusting that I may be able to help
your readers.

J. A. Dixey,
62 St. Leonards Gardens,
Hove.

Sir—Would anyone who is interested
in re-establishing the Wanstead and
Woodford Radio Society to be active
again in forwarding the hobby of
radio and electronics in the London
E.11/E.18 area, please contact me
at either 82, Granville Road,
Walthamstow, E.17., or at The
Electronics Laboratory, The Univer-
sity, Canterbury, Kent,
Ken Smith, G3JIX,
Canterbury,
Kent.

Amplify please

Sir—As an amateur constructor of
projects in your magazine, I am
constantly asked to build guitar and
public address amplifiers, rated at,
anything from 50 to 100 watts, for
pop groups. The look on their faces
is both surprising and increasingly
frustrating when I shake my head and
say that I have no circuit to meet their
requirements.

Whilst I agree that various different
accessories in use by these *‘pop”’
musicians have been previously
described in Practical Electronics, it
would seem that a feature on a 50 to
100 watt amplifier is not to be forth-
coming. It has been suggested to me,
that you (P.E.) would rather not
“‘step on manufacturers’ toes”, which
I disbelieve.

In view of these circumstances, 1|
would ask if readers might help, as |
surely cannot be the first in this
predicament and I would be grateful
if you will publish this letter with a
view to me getting help and thus
relieving my frustration.

J. T. Jones,
Liverpool.

We have just completed the preparation
of a 100 watt amplifier, and it is hoped to
commence publication in the neor future.

—Ed.

Courses . . .

BRENTFORD
September 22, Radio Amateurs®
Course, at Brentford Centre for
Adult Education, Brentford
Secondary Girls’ School, Clifden
Road, Brentford,

September 24, High Fidelity and
Tape Recording, at Brentford
Centre for Adult Education,
Brentford  Secondary Girls’
t§chdool, Clifden Road, Brent-
ord.

Enrolments: September 11, 12,
15 and 16; 6.30-8.30 p.m.
Fees: £2 10s for one subject;
£1 for each additional subject.

GLASGOW
September 9, 7 p.m. Radio
Amateurs’ Course, at Glasgow
College of Nautical Studies,
21 Thistle Street, Glasgow, C.5.

Enrolments: September 9.
Fees: £1.

LONDON
September 23, 7.30 p.m. Radio
Amateurs Course, at Gascoigne
Recreation Centre, Gascoigne
School, Marley Road, Barking.

Applications should be addressed
to the Warden.
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PRACTICAL!

VISUAL!

_Visuaul
EXcrring; \

a new 4-way method of mastering

ELECTRONICS

by doing — and — seeing . ..

1 OWN and
HANDLE a
complete range of present-

day ELECTRONIC PARTS
and COMPONENTS

BUILD

i} and USE

a modern and profes-
sional CATHODE RAY
OSCILLOSCOPE

3 } READ and
[~ | DRAW and

UNDERSTAND
CIRCUIT DIAGRAMS

Ri8
820

@ VALVE EXPERIMENTS

@ AMPLIFIERS
@ OSCILLATORS
@ SIGNAL TRACER

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

@ PHOTO ELECTRIC CIRCUIT @ A.C. EXPERIMENTS

@ TRANSISTOR EXPERIMENTS @ COMPUTER CIRCUIT

@ BASIC RADIO RECEIVER
@ ELECTRONIC SWITCH
@ SIMPLE TRANSMITTER

@ D.C. EXPERIMENTS

@ SIMPLE COUNTER

@ TIME DELAY CIRCUIT

@ SERVICING PROCEDURES

This new style course will enable anyone to really understand electronics by a modern, practical and visual method—
no maths, and a minimum of theory—no previous knowledge ‘required.
to test, service and maintain all types of Electronic equipment, Radio and TV receivers, etc.

It will also enable anyone to understand how

N ——— e e e, e e, ———————

{ POST NOW : To: BRITISH NATIONAL RADIO SCHOOL, READING, BERKS. Please

{ F R [ [ f I send your free Brochure, without obligation, to: we do not employ representatives
or

I

i BROCHURE ! NAME e s e BLOCK CAPS

| orwrite if you prefer not to cut page 1 ADDRESS ... i oo e oo PLEASE P.E IO

e e e ot




0005 mtd TUNING CONDENSER
Proved design, ideal for straight or
reflex circuits. 2/@ each. 24/ doz.

ELLIOT SEALED
CONTACT REED RELAY

Three clrcuits closed by 3V or 100 MA. 9/8 each.

SLIM TUBULAR MICROPHONE

For hand holding or frontal suspension—Ilever
switch—high impedance with Tead and plugs for
c:auetle tape recorder but auitable for most amps.
19/6.

500 MICRO AMP MOVING COIL
METER

2in flush mounting round nieter ex, Government
but unused and perfect. 17/6.

PP3 BATTERY ELIMINATOR
Run your small transistor radio
from the mains—full wave
circuit-—made up ready to wire
into your set and adjustable
high or low current. 8/8 each.

5000 mfd. 12V
CONDENSER

Tubular size 3 > lin dia., 1aade by Plessey. 4/9

each, 48/« doz.
5A, 3 PIN SWITCH
SOCKETS

An excellent opportunity to muke
that bench dis board you have
needed or to stock up for future
jobs. This month we offer 6 British
made (Hicraft) bakelite flush
mounting shuttered B5A switch
sockets for only 10/~ plus 3/6 post
and insurance. (20 hoxes post
free.)

5in x 5in PRINTED CIRCUIT BOARD

ldeal for dozens of projects. Heavy copper on g%
sheet, 1/8 each or 1§/~ per dozen.

MAINS MOTOR
Precision made — as
used in record decks
and tape recorders—
ideal also for extractor
funs, blower, heater,
ete. New amd perfect,
=nip at 9/6, Postage
3/~ for first one then
1/— for each one
ordered. 12 and
nver post free.

DIGITAL CLOCK

An hnposing Instrument ideal for modein
receptlon centre or for Managing Director’s
office—definitely a showpiece to create
interest and efficiency—mains frequency
controlled so ulwavu keepe right time
without adjust i ack f-matt
perspex case—inade up, bented and guaran-

teed—oftered for only the cost of components ££9,10.0, post and insurance 10/-.

suppressed

ready to install. Postage and Insurance 6/6 extra.

ATLAS SLIMLINE FLUORESCENTS
THE TWENTYLITE

A Fluorescent lighting
unit made by the famous
Atlas

OUT OF SEASON BARGAIN

Famous Norvic electric blanket claimed to be the
most reliable in Britain. We offer at lesa than
wholesale price ''Corona de luxe’’ model, this has
flame resistant super safe element and double
thick fleecy cover attached by press studs—just
undo the press studs to wash cover—double bed
size 60 x 48in—with control niwh glvlng cholce
of three heat box

regular price £9.8.! ﬂAwe offer at £5.19.8, post and
ins. paid.

THERMAL CUTOUT

A miniature device lin dia. on one screw fixing
mount—can be used for motor overload protection
—fire alarm—RBoldering iron switch off, ete. etc.
—15 nmp contacts open with flame, radilnt or

super

y, with

sllent polyester
filled choke and radio

The tube

uprings in and out and the whole unit ls

Leautifully made and finished white enamel. Amazingly

econonical. If left on all the time costs only one penny per day

{uses } unit). Measures 21t long. Is ideal in Kltchen, Bedroom, Hallway,
Porch, Loft, etc. Don't misa thls amazing offer, 38/6 with tube. Assembled

‘hinged lid and re-

-

WATT AMPLIFIER & PREAMP

5 transistors—highly efficient made for use with
tapehead G4 but equally suitable for microphone
or pick up—limited quantity 38/8, full circuit
Wliag., aleo shows tape controls 5/-.

fal unit.

FLEX CABLE BARGAIN

23/0076 triple core P.V.C. covered, circiilar, normally sold at 1/6 yd.

100 yd. coil £3.19.6, TPost and insurance 6/6.

An ideal gift.

DREAMLAND CLOCK SWITCH

“The wonderful DREAMLAND mains operated
clock switch will automatically switch your
blanket on and off each evening and you will
always have a warm bed.
can always see the time and it's a really beautl-

Can also control tape

recorder, radio, lamp, ete., up to 500 watts.

389/6 plus 3/6 post and Ine.

It's luminous; you

Our price

d heat. 1/8 each, 15/~ doz., “ 100.

STEREO CABINET
Hize 25 x 14 x 9¢in
leep—speaker com-
partment each end—
centre portion with

movable bottom has
platform for auto-
changer and room for amplifier—two tone (red
and grey) rexlne covered but loudspeaker ends
need metal grills—with handle and clips—22/8,
carrirge and packing 15/-.

’
21kW FAN HEATER
Three position switching to
suit changes in the weather.
Switch up for full heat (2}
kW), switch dewn for half
heat (1}kW), switch central
blows cold for summer cooling
—adjustable thermostat acts
a8 auto control and safety cut-
out. Complete kit $£3.15.0.
Post and ins. 7/6.

COPPER CLAD ELEMENT
1250 watts—4ft. long but bent to U shape, ideal
for overhead heater—just mount reflector above,
12/6 each, plus 4/6 post. 28 doz. post paid.

500W IMMERSION HEATER
For small procese tanks, etc., 200/240V,
4%in Into tank, 2}in outside of tank,
dir. approx. lin, chrome plated 14/6.
Post and Insurance 4/6.

Where postage is not stated then orders
over £3 are post free. Below £3 add 2/9.
Remiconductors add 1/- post. Over £1
post free. R.A.E. with enquiries please.

ELECTRONICS (CROYDON) LTD

Dept. PE, 266 London Road, Croydon CRO 2TH

Also 102/3 Tamworth Road, Croydon

PARTS and TRANSISTORS from your SPARES B!

PRINTED CIRCUIT KIT

BUILD 40 INTERESTING PROJECTS on a PRINTED CIRCUIT CHASSIS with

CONTENTS: (1) 2 Copper Laminate Boards 4" x 257, (2 1 Board fer Match-
box Radio. (3) 1 Buard for Wristwatch Radio, etc. (4) Resist. (5) Resist Solvent.

STEREOGRAM CABINET £19

An elegant Stereogram Cabinet in
modern Veneered Mahogany and
cloth covered Front Panal

BLACK LEATHERETTE SIDE PANELS
Dimensions: 52" x 174" x 12°, Speaker

17in.—£11.10.0 carr. 30/-
(9in. SLIM-LINE

FERGUSON 24 gns.
TWO-YEAR GUARANTEE

(6} Etchant.(7) Cleanser/Degreaser. (8) 16-page Buooklet Printed Circuits for A mateurs.
(9) 2 Miniature Radio Dials 8W/MW/LW. Also free with each kit. (10) Essential
Design Data, Circuits, Chassis Plans, etc. for 40 TRANBISTORISED PROJECTS.
A very comprehensive selection of circuits to suit everyone’s requirements and
constructional ability. Many recently developed very efficient designs published

for the first time, including 10 new circuits.
EXPERIMENTER'S
PRINTED CIRCUIT KIT

Postage & Pack. 1/6 (UK)
Commonwealth:
SURFACE MAIL 2/-
AIR MAIL 8/-

Australia, New  Zealand
South Africa, Canada.

(1) Crystal 8et with biased Detector. (2) Crystal S8et with voltage-quadrupler
detector. (3) Crystal 8et with Dynamic Loudspeaker. (4) Crystal Tuner with Audio
Amplifier. (5) Carrier Power Conversion Receiver. {(6) Split-Load Neutralised Double
Reflex. (7) Matchbox or Photocell Radio. (8) "TRI-FLEXON" Triple Reflex with
selt-adjusting regeneration (Patent Pending). (9) Solar Battery Loudspeaker Radio.
The umallest 3 designs yet Dﬁel‘?ll to the Home Constructor anywhere in the World,

iature Radio R vers based on the “Triflexon™ circuit, Let us know
if you know of a smaller de-ugn published anywhere. (10) Postage Stamp Radio.
8ize only 1-62” x -95% x L {11) Wristwatch Radio 1137 x 80" x 535", (12)
Ring Radio -70" Xx 70" X 55” (13) Bacteria-powered Radin. Runs on sugar or
Lread. (14) Radio Control Tone Receiver. (13) Transistor P/P_Amplifer. (16) Inter-
com. (17) 1-valve Amplifier. (18) Reliable Burglar Alarm. (19) Light-3ecking Animal,
Guided Missile. (20) Perpetual Motion Machine. (21) Metal Detector. (22) Transistor
Tester. (23) Human Body Raliation Detector. (24) Man/Woman Discriminator.
(23) Bignal Injector. (26) Pocket Transceiver (Licence required). (27) Constant
Volunie Intercom. (28) Remote Control of Models by Induction, (29) Inductive-Loop
Transmitter, (30) Pocket Triple Refiex Radio. (31) Wristwatch Transmitter/Wire-less
Microphone. (32) Wire-less Door Bell. (33) Ultrasonic 8witch/Alarm. (34) Stereo
Preamplifier. (35) Quality 8tcreo Push-1I"ull Amplifier. (36) Light-Bean Telephone
“"Photophone™. (37) Light-Beam Transmitter. (38) Silent TV Svund Adaptor. (39)
Ultrasonic Transmitter. (40) Thyristor Drill 8peed Controller.

YORK ELECTRICS
333 YORK ROAD, LONDON, S.W.11

Send a S.A.E. for full details, a brief description and Photographs of all Kits and alt
52 Radio, Electronic and Phototlectric Projects A;aemb!e¢

positions for Twin 107 x 5” Speakers

Pt

SPEAKERS 6/6
—750.24"—35Q.P.&P.2/6.
ACOS MICS. 35/- STANDARD
STICK MIC. 2gns. P. & P. 3/6.
ASSORTED CONDENSERS
10/- for 50. P. & P.7/6.
ASSORTED RESISTORS
10/- for 50. P. & P. 4/6.
ASSORTED CONTROLS
10/- for 25. P. & P.7/6.
TRANSISTORS
MULLARD MATCHED
OUTPUT KIT
9/- OC8ID—2 OCS8l’s.
P. & P. GREE.
FERRITE RODS 3/6
6”7, 8” x §” complete with
LW/MW COILS. P. & P. FREE.

EX-RENTAL TELEVISIONS

FREE ILLUSTRATED
LIST OF TELEVISIONS
17"—19"—21"—23"

WIDE RANGE OF MODELS
SIZES AND PRICES
DEMONSTRATIONS DAILY

RECORD PLA’YER CABINET

Cloth covered. Size 1617 x 143" x8"
Takes any modern autochan;er.
SINGLE PLAYER CABINETS

15/6. P. & P, 7/6.
TRANSISTOR CASES 19/6.
Cloth covered, many colours.
Size 94" % H'XJ}'. P. & P. 3/6.
Similar cases in plastic 7/6,

TWO-.YEAR GUARANTEED
REGUNNED TUBES
70° & 90° 14in.—69/6, | 7in,—
89/6, 21in.—99/6. 110° 17in..
19in. & 21in,—99/6. 23° (not
bonded)—119/6. Exchanged

Bowls. Carr. 10/6.

DUKE & CO.

(LONDON) LTD.

621/3 Romford Road, Manor Park, E.12

Phone 01-478 6001-2-3

Stamp for Free List.

780




SAME DAY SERVICE
NEW! TESTED! GUARANTEED!

1R5, 185, 1T4, 3584, 3V4, DAF91, DF97, DK91, DL92, DLO4,
Set of 4 for 18/6. DAF96, DF96, DKY6, DL96, 4 for 26/8

VALVES

SETS

0Z¢ 4/ | 19BG6G17/8 | DKO& 7/~ EL4l 10/6 |
TA7GT 7/8 20F2 13/6 | DL35  5/- ELSs 49
IH5GT 7/3 20P3 11/9 | DL92  5/9 FL90 5. | PENA4 12/8
INSGT 7/9 2004 18/6 | DL9S 8/ EL500 19,8 | PFL20012/6
IR6 58| 25L6GT /- | DISG 7 |EMSO /6 | pLss e/
185 4/3|25U4GTIL8 DY8s 50 EMSI I8 | L1 39
1T+ 2/0 | 50 8/6 | pras 9
384 5/9 | 30CL5 78 pray 7

PCL8S  §/-
PCLRG 8/

3V4 /- 30C17 16/- 240 g 78 | p
SUSG  4/8 30C18 11/8 EBOI 23 EY8: 88 hloa) 158
5Y3GT miama 18- | EBC33 8- EZi0 78 | prooy 13
5216 30KLI 13/9 |ERCI1 /8 Ezd)l 78 Leool 136
6/301.2 12» B0FLIZ14/6 | ERKS0 /9 KZso 4/8 hioos 238
SALG 23| 301113 12" | EBJ kz81  4jp  UL802 148
AM6  3/8 ' 30LI 8.8 K GzZgy g9  PMEL 78
30L15 14- Gzg: g9 D2 10/8
30L1T 15/ /- KT61 8/9 56
30P4  12/- ECCS5 5/8 KT66 16 10,
30P12 13/ ECC80412/-  ME110016/ 10
30P14 12/ | ECFB0 8/8 Ni8 178 53
30PLI 139 ECF82 5/9 | PABCSO 7/ 5/3
30PL1315/8 | ECH35 /- | PC86  10/3 5/8
30PL14158 ECH42 10/6 | PCB8  10/3 89
35L6GT 8,8 ECHAI 53 | PCY6  8/6 78
36W4 4,8 ECHBS 7/8|1CO7  8/8 8/0
3524GT 5/~ ECL8SO 6/9 | PCO00 8/ 88
5063 12/8  ECL82 8/8 | PCC8I  6/8 12/8
AC/VP210/~ ECL®3 9/ PCC85 68 9/9 3
AZ3l 9/ ) ECLAG 8/~ PCC8R 99 13/ 24 7
B729  12/8 | EF37A 6/6 PCC8Y 10/ 12/ AF126 378
CCH35 10/~ | EF3)  4/9 | PCCIR911/8 13/8 20~
CL33 s 0/9 PCr8y 88 13/8 | 3/6
CY3) 48 | 5/9
DACH? ] 4/8 2/3
DAFYI 12/6 23
DAF9G PCFB00 13,8 12/6 2,8
DF13 78 PCFBOL 89 18/8 2/8
DEY] 29 PUF802 9/8 UABCKO 6/8 28
DFOS 88 PUIB0511/8 UAFI2 9/8 2/3
DH7T 4/~ | EF PCr80812/i— UB41  6/8 | 2/3
DK ;,;g EHO0 83 PCL82 7/~ UBC4I 8/8 23
1 89 KL 8B LCIRY 9 UREW H
15%8GT 52 Do 9/3 KL31 FUINA 76 CBIRe 89 QCTHr 38

READERS RADIO (P E.)

85 TORQUAY GARDENS, REDBRIDGE, ILFORD,
ESSEX. Tel. 01-550 7441

Postage on 1 vaive 9d. extra.  On 2 valves or more, postage 6d. pei
valve extri.  Any Parcel Insured ugainst Damage in Trangit 6d. extra.

MARTIN
IS HIGH FIDELITY

How would you like te start with
a simple amplifier, say, and add to
it until it became a fully stereo
twenty watt amplifier with FM
tuner and facilities to take the most

plus

ADD-ON-ABILITY sensitive low oulput pickups ever
made? With Martin Audiokits
THRILLING POWER it’s easy, for with these superbly
engineered all-transistor prefabri-
DEPENDABILITY cated units, success is built in from

the start and you build to your own
preferred plan. 17°S A MONEY
SAVING SCHEME, T0O.

GENUINE ECONOMY

Details from:— @ Trade enquiries invited.

MARTIN ELECTRONICS LTD., 155 High Street, Brentford,
Middlesex. 1SLeworth 1161

To MARTIN ELECTRONICS, 155 High Street
Brentford, Middlesex

1
| have not had your leaflets before. Please send them on :

AMPLIFIERS O FM TUNER O RECORDAKITS O
(Tick as required)

NAME
ADDRESS. ... ... ... |

e———————

Trainfortomorrow'sworld
in Radio and Television
at The Pembridge College
of Electronics.

The next full time16 month College Diploma
Course which givesathorough fundamental
training for radio and television engineers,
starts on 3rd Sept.

The Course includes theoretical and practical
instruction on Colour Television receivers and is
recognised by the Radio Trades Examination
Board for the Radio and Television Servicing
Certificate examinations. College Diplomas are
awarded to successful students.

The way to get ahead in this fast growing industry
—an industry that gives you many far-reaching
opportunities—is to enrol now with the world
famous Pembridge College. Minimum entrance
requirements: ‘O’ Level, Senior Cambridge or
equivalent in Mathematics and English.

To: The Pembridge College of Electronics .
(Dept. PE.10), 34a Hereford Rd., London, W.2 .
[ |

Please send, without obligation, details of the
Full-time Course in Radio and Television.

NAME. .

ADDRESS ..




R.S.T. VALVE MAIL ORDER CO.

RAPID
ELECTROVALUE [NiZEl M I i vt e S

SERVICE AZ31 10/- | KT81(7C5) UCL82 8/9112AX7  6/3 3N2147 12/6|GET880 9/-

e s mm.;&’ UROT \a|12BBe  &alaNa%00A coloRXbL a0

EVERYTHING BRAND NEW AND T10 EXACT Dy 128 cree S|UTR rlelisE) © aoi-tanasoa’ s0clomxodn 13
DAF98  7/6 4 -U 2-|12K76T - -

SPECIFICATION o NO SURPLUS 600DS DECO0 1078 Eﬁ*,g,_{ Yo ULY  Fi-lIZKSGT orlaNasocarzieloTe 36

AMPLIFIER KITS

21/-|12Q7GT 8/-
17/6/ULT  21/-120L1  20/-[aN3819 13/-(GJ7TM  6/6
DH3/91 g6|Ni8  19/-|UU8  21/-]20P4  20/-|28002  20/-|HD2967 4/-
DH7?  49|PC86  11/8/UY41  #/6[20P5  20/-28003  13/-[HG5002 4/-

‘_|PC88  11/6|UY85  5/826Z4  6/3[28004 11/-|JK9A  22/8

DK91  6/-|pggy 8/9(VP4B  25/-|26Z6GT 8/-/38006 48/-|JK10A 10/-

PEAK .S(.)UND. P.W.. DOUBLE 12 gkgg 57’/5 PC00  8/8| VR105/30 6/6(25Z6GT 8/6(38006  20/-[JK10B 15/-

Complete stereo kit including cabinet, but less panel and other DL66 25;_ PCCAY  6/6| VR150/30 8/-30C15  15/-128012  50/-|JK19A 23/6
metalwork. £23 net. Available in separate packages as follows: DLo2 63 pocge }gfg w= }gﬁ S }g;: :gg}g" ;g;: 'l'('g;: l:‘f
Main amplifier kit £3.19.6 per channel, net. Accessories 19/- DLY4  6/9pcrgp  6/9 | Z66 16/-|30F86  17/-[28018  60/-|MAT101 8/8

DLS6  7/8|pCrre  9/-(Z319  25/-(30FL1 16/-|28108  60/_|MAT120 7/9

mono, 36/- stereo. DLS10 12/6
— B . PCF801 9/9|Z = - -
Pre-amplifier kit £1.7.0 per channel, net. Accessories 13/6 mono, DL816  30/- yc;ggg 9/9 zgggl; ?25. 23,5{}3 {Zf., 22233 ‘3}.” ﬁﬂ}?g Sﬂ-
27/3 stereo. g{f‘{,}‘ao 3"’;0 PCF806 13/-|0A2 8/-130L16  17/-|28702  15/-(NKT3211 6/-
Tone control kit 19/- per channel, net. Accessories 8/9 mono, DYSS  6-|PCrss 193(00s  webocie | Sher o NETae e
22/6 stereo. Do 139: PCL84 86| 074 4/6|30P19  15/-(AC126  6/6|NKT217 8-
Power supply kit £4.10.0 mono or stereo, net. EISOF 1776 }1533 2;3 ’}gg?;r 7£lg 30;{; lgla AC127  7/6|NKT3218 6/-
Cabinet kit £2.12.6 net. Metalwork available separately from E182CC 22/0| pENB4 20/~ |IRS 8/- ggnli 115;— 18{33 %: gg%; :E
other sources, details on request. g:gf;" (88| PEN4SDD_ |2D2)  6/6a5L6  9j-[ACY17  17/6|NKT224 4/6
BB 35_ 12/-|2E26  20/-|35L6GT 9/-|ACYIS 5/3|NKT235 3/8
: EBC33  gfg| DFL200 14/-13A8  12/6/36W4  4/6|ACY19  6/6|NKT227 0/6
30 WATT (designed by Dr. A. R. Bailey). Published May 1968 EBC41 ogjo| oL38  10/9/3B28  40/-36Z4GT 8/6|ACY20 b/-|NKT228 6/
Ww dified N ber 1968 W.W EBCS0  4r9|PL8L  8/-|3C4s  65/-|soCs 6/3|ACY21  6/-|NKT251 8/-
W., modified November W ) EBFs0 7/l EL62  8/6/4X130A 95/-50CD6G 31/~|ACY22  3/6|NKT200 /0
Full kit for main amplifier £9.9.6 (less power supply). Transistors EBFa3 9| EL84 3/- S5R4GY 10/8/80 7/6|ACY28  4/6|NKT274 0/-
only for main amplifier £7.9.6. PC board supplied free with above EBFSS  6/0|pxq.  leo|ovie b looas  Zs(ADI& 1 INETea o
kit. Heat sinks for output transistors 8/6 extra. }53{3{ ;;/E PX25  12/8|5Y3GT 6/-|30AG  45/-|AF114  6/6| NKT404 12/6
Power supply kit, unregulated, November 1969 circuit £4.14.0. ECC33 ,5}_ l‘:}g‘g }g;g ﬁfsf)'iz ly- 333," :b/— AF115  6/6|NKT402 12/6
| Regulated version, 60V 1-6A or 0-8A, current limiting, re-entrant ECC40 17/8|pyg] 5/9 | 6AKD 5/’: 90CG 23/1: ﬂ}i? g% gllg:;lg gt
characteristic: does not need re-set button £8.10.0. Transformer ooy g;; FYe2 ;;9 SAKS 121600V  25/-|AF118 10-|NKTE77 0/
1 0—-25-45—. & - |84 /-1160B2  11/6|AF126  6/3NKT678 6/-
only: 0-25-45-50V 2A 58/-. ) L ECC83  6/3|PY800 9/6 6AM6  3/6(150B3  8/6/AF178 ufe NKT713 7/6
8 x 8 watt Stereo only. Peak Sound SA 8 x 8 kit. Sensitivity ECC85  5/-/PYB01  9/6/6ANS  10/-[801 9/6!AF186 17/6|NKT777 8/-
50mV into 1 MQ, output into 5Q. Complete with cabinet and power gg‘;’;ﬁ ng 33’{"02,6}2,‘ 8283 3’5 833 35/-|AFY19 22/6/0A2 6/3
supply. Kit complete £16.10.0 net. Built and tested £21 net. ECF82 6/6|QQV03/10 [gase e;- SJ 32//: :ggﬁ lyg gﬂo ;5:
ECH35 11/6 27/6]6AB7  15/-(813 5/-|ABZ23  30/-(0A4T  38)-

BARGAINS IN BRAND NEW T v B
ECL80  6/9 105/- - /- H
ELECTRONIC COMPONENTS s o jeavonin R Bh  TCBCim Teoks  d

ECL88  9/-QQvs/10 8BJ6 9/-(5691 25/-'BCY38  7/6/0A200  3/3

Ultra low-noise resistors {(under 0-1uV/V) Electrosil TR5: ECLL&0030/- 70/- 2176|5748 10/-
Metal oxide, 2% tolerance, range 10Q to 1MQ. All values in E24 Erea Z-|gsion0 s abNs 2;;3 5763 125- Perae 2%: g:g% #:
series available. W rating. 1-24 10d. each; 25-99 9d. each; 100 EF%  o1-|QS70/60 2op | SBQTA \l-|S842  80/-1BCY4D 1/-{0AZI00 11/
up 8d. each. (Ohmic values may be mixed to obtain quantity price.) EF4l  101-1Q883/3 "7/3|6BRg  12/6/6067  10/-|ppart1 29/6|0AZ203 o8
Potentiometers, carbon track, long plastic spindles: Single gang o ;fg ggggﬂg ;E 6BS7  20/-(6058  10/-|pnyly 3/-l0DAZ204 8/
linear 220Q to 2-2MQ 2/6 each; log 4-7KQ to 2:2MQ 2/6 each. EF89  5/6Q8108/4510/| onwy  19<|oos0  a)-|[BEY01 3/6/0AZ206 oo
Dual gang stereo-matched lin or log 10K to 1MQ 8/6 each. ?FN 2/9Q81580/16 8/-|gCq 5/-|6061  12/- 353,"3 ,ﬂ: OAZ223 9/6
Stereo balance log/anti-log 10K, 47K, 1MQ only, 8/6 each. ﬁm 1'# 82}:3}%2 6/-|6CB6 8- mg l;/- BSY27  0/6/OAZ224 10/-
All types available with 3A D.P. switch 2/3 extra. EFI83 6/ 20/- | 8CD6A 241008 7;: BSY28 o/ |0AZI20 10/
EFI8i i-lquisoiss |SCHS NGOG GT|BeYs1  7ie0AZIG 4
TRANSISTORS, etc. EEped 10| Qstsomo ™ W4 12)- Gog  ao)-|BBYSOA b/6lOAZINO  oie
2N696 S/6 | 2N3704 39 | BC107 316 | BFYS! A DI ol 6Dks 'oildoes - (BBXE2 doriBAAR B0
2N697 6/- | 2N3705 315 | BCioR 3- | MC1a0 6/3 EL34 108 | Qvort2 12;_ 6F23  16i-|0148 2716 \prygsion (0C19  7/8
2N706 3/5 | 2N3707 4/- | BC109 36 | MJ480 I~ EL41  10/6|Qvod-7 12/6(8F21  14/- TRAISISWIS 140/-|0C20 15/~
2N1302 4/- | 2N378¢  2/11 | BCI2s 12/~ | MJas1 ELiz 1076 Qvos-2s 9/-|gf3 {3/ o[BYie oo 118
2N1303 4= | ana286  2/11 | BC126 12/ | MJao1 3/ Ele  15|QV0020276hgrgs g el ghEd oh f
- EL8¢  4/3|R10  15/- d / BYZ1l 9/6(0C2¢ 10/
2N1304 4= | oN4gsg 2/11 | BC148 3/3 | MPF103 EL85  7/9|R17 8/-|838G  4/-|IN20  12/6(BYZ12 12/-[0C28  9/-
2N1305 4i- | 2N4291 211 | BC49 43 | MPF105 /6 ELS6 8/3 m,; 716 6J6 3/6/IN1192 17/6(BYZ13  7/6/0C26 /-
2N2147 18/9 he t FET: BC169 23 | oAer 19 EL90 8/3|R 719|837G 6/-|IN3065 13/9(BYZ18 15/-(0C28  19/-
2N2926yeliow 1/9 | SM3Pes : EL0S  6/8 RG,,,W, a0/ | 6K3 2/9(I8113  4/6/CDT191313/6(0C239  15/-
oN2926green 23 | 2NS163 S5/ BC183L 2/- | OA90 13 EL360 24/-|8130 40/ |BK7 1/9(18131  4/3/CG64  2/6|0C35  12/0
2N3053 53 | 40361 12/6 | BC184L 2/3 | .0A9t 13 ELS00 20/6|S130P 40/- |6K7G  2/-|I8420R 12/6|CK707  2/6/0C36  12/6
2N3054 15/6 | 40362 16/9 | BD124 16/~ | OA202 2/- gllg?l ‘7‘/0 8P4l 5/6 g{‘;g _3,;; ;g:w l;;g g{}fg‘lz% y: %3 g;:
2N3055 16/6 | AD149 17/6 | BFX85 8/3 | P346A 5/9 Euﬁ ;of: 3{2‘,80,40"" 6Q7G  6/-|20309  ©/-[CV103  3/6{0C43 9/-
A o) Sl B A e R A AR T
2N3703 33 | AD162 pr. | BFYS0 4/9 | (=ORP12) &/ g:g? yg 8TV280/80 By | S8L70e g% gg:oo‘} :;_ gzggg s ocis :;o
Large capacitors, high ripple current types. 2000uF 25V 7/—; :?}g; 2;;? gtg}‘zg‘m/e V6 4/6/2G403  10/6{CV2D19 240 0C46 8/6
2000u.F 50V 9/3; 5000u.F 25V 10/3; 5000uF 50V 17/6. S-DeC EY5] 76 12/6 [ 8X4 4/6|3G414  6/-|CV1782 30/-|0CA7 776

EY8l  7/-|U18 a5/-|8XB8G _ 4/6(2G416  6/-|CV7183 30/-{OC57  16/-
EY83 8/6 (U24 24/- [BXBGT 6/-12G416  6/6|DD003  3/6/0C58  17/6
EY84  9/-|U25 15/6| 7B6 11/6(2G417  6/-[DD180  9/9/0C59  18/6

30/6; 2-DeC DeCstore 69/6; 4-DeC 119/6.

@® DISCOUNTS (on all but net items): 10% for tota/ order value g;m 7/-|U26 15/6 ;CB,-Z 2;% ;gg;z 353 ggﬁu Z;c ggg :;;
40 8/3{U191  13/9 o

of £3 or over. 15% for tota/ order value of £10 or over. EZ&l Dh U301 ]210 ;%ﬁ 1%}; eguo 13% g:;; g;_ %3 2;;
ing: - EZB0  5/6|Udod 7/6|7TH7 2NBOD |

[ POST_AGE and packing: on orders up to.£1 agd 1/-. Over £1 ez 5;0 Lot ;& Ut R e, Hhied 4

post free in U.K. Overseas orders welcomed: carriage charged at GTIC  57/6| UABCSO 6/6 Y4 8/6(aN599 12/6|GET20 10/-|OCT5 /-

o lovAzeigelinl, e jperm, wee b

. . G! 5 2 T102 6/ -

® CATALOGUE givesfurther details of above products and much g% }%_ {jggg{ 353 11E3  70/-[3N700A e;e GET114 4/-|0C78  5/-

information on semiconductor characteristics etc. 1/6 post free. GZ37  15/-|UBF80 7/-[12AC8 10/-|2N1040 20/-|GET115 9/-|0C81 8/~

H63 18/-(UBF8® 7/6|12AD8 11/-12N1132 19/6/GET116 15/-|0C81D  3/-
HL41DD 18/6{ UCC85 7/6|12AE8  9/6/aN1301 6/6|GET671 8/-|OC81DM 3/-

KT61 17/6 [UCH21 9/6|12ATH 4/913N1304 6/-|GET872 6/-|OC81M 0/6
E L E C I “ 0 VA L U E KT66 21/-|UCH12 10/8|12AT7  6/-1aN2083 7/6|GET874 5/-(0C81Z 9/
KT67 46/- | GCH81 7/-!12AU7  5/9|aN2068 20/-|GET878 6/-/0C82 8/-
(Dept. P.E.10) Postage 6d. valve, transistors post free
28 ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, OPEN DAILY TO CALLERS 9 a.m.—5.30 p.m. No early closing

SURREY. Tel: Egham 5533 C.W.0. No C.0.D. Tel. 01-76% 0199 & 1649
i SEND $.A.E. FOR FREE LIST OF 6,000 TYPES, VALVES AND TRANSISTORS

782




(Saturd & COMPONENTS
ay caller [ .
s only 5% Discount) U
26301 4 WG B PANE ARANTEED
2 /- 2N30! 3 ; L M
12;8% o 1N3°5; :;2 %’:‘53“ 0/~ BClOB 3, SgusAen)e;_FACE SIZE 42 x 42 ETERS
38306 4— 2N3054 11/6 ZN5367 tije BCI09 ’/6 BEYS6A 11/— NKT sy Io/6: 100pA, 35/—; 200, G All prices for 1-9 pi
s 20 R OF 20005 155 BENIS o M e NETES 6 | Bl e IS S 1Y L AR o el T 56.0-50:A
26309 /- 133 6/- 25020 - BCIIS  6/6 B 6 NkT24l /s | 866 1512: SA, 25— OtA, 25/-: 100MA, 2 MA, 28/-; SMA
e 4 B 4o el ] R BERE v SR, Sl B
5/6 - 03 6/6 6 BFWS58 6/— i , 25/—;
2G381 v IN3136  6/- 25104 /6 BCl2i 4- BF 716 NKT10439
g 3w g Bl B OEE A I R  SILICON RECTIFIERS
- 5/6 SX19
N7 &1 NP 08 G 2D SR D [ 36 NkT20328° LS A o 20 400 @0 S0 (00 100
INTos /6 3Nt e NS 1w Belw 3 Bexae 1ole 006 | 50 = = gD e wooanoun =
aNT06A 6 s R i 1906 BCI48 46 BSX17 190 DCSUCEE loA 8- 1ye HR R e e 1o
an7os” 41 aNddod a5 R R B A BSX28 6/~ NKT BR i gl X e HE o 1o 301
N e N o6 MG e s o R I L U T
- N34 i
iNme 3 ERs T NS 240 BEiso e B Ve NKT80112 DIO
1:%; A oo :;: 56%"0\ — BClgg '§§2 BSX77  6/6 NK'rso”';“' IN461 1/6 1513 DES & RECTIFIERS
/6 5 16, BSX7 0 2,
i O ] we I8 e BETS He o] N Ye 3 BN RO oA s
INTS3 sl aN3STO M/e 40asd Bie BCI70 36 RS Il INae7 A6 ALl 21 BAYI8 3/6 BYZI2 7/6  OA79 19
RHE  BR g R FhE loje BCI7I 36 ey o NKT80212 15010 3/~ AAZI3 e Bl IR REdr 6/6  OABL 16
IN9I8  6/- IN3605 5/6 40310 0/6 BCI72 36 25 4/- i 15021 4/— AAZIS I~ BAY38 2/6 FST3/4 5/- OA85 /6
529 S dNe0e B a2 lojs BCies 4 D oo DIk B HE By Yo BVioy e E,STzfe o SRy e
6, 12 . - A - A
87 e He Bl HE BE A NKT802 14 HE &R Al 4= BYla: an Oas 1S OAlm 2
Z _ - B - -
IM1091 :;: %:3702 4/ *E R B HA BoY32 - TR0 s ALIS 176 BYXI0 5/6 ol te OA200 2/-
2N1I3l 876 mg;gi 46 40317 Hij- gglz 5/6 B3Y37 ;/— i INTEG OA202 2/-
IN1I32  8/6 2N3705 5/6 40319 14/ BCYBO 7/6 BSY38 4;; NKT80216 RCA RATED CIRCUITS
R Ny N foe | Shlom e e
— Y40 20/- - A3028A
RS on BRI R SO 10/6 BCY33  5/6 6/6 OC12 '8 CA3 CA3 CA304
IN37 2 12/6 B BSYSI 10/6 — 012 25/- 021 42/6 28/ | 32/6
e e dues 4 i 7 i 8 R gt osc e gaos Jwr  cwom s O - B
T e T T8 BEVR e sl on SCK g EAois agim  cawn e Gao B Ay e
5 = 5 Y56 _ 25/~ A3036 - 32/6
INI309 6/ IN38I9 9/ 4034 10/- BCY42  3/- 6/- 0OC28 CA3026 27/6 20/- CA
N 8 ok B i e et L
7 5/6 40361 7/6 B 6/6 EAE -
I A e sEvis e el e S & | mcrade Qusd 21n
INIS26 716 IN3BSS  Si6 036 1Ue BCYEY e Baves 136 ey O || ek SR I G 19,
R SE N 2uBoc e s e
2INI6I3  6/6 %:;gggA 6/- ACI07 gﬁ gg¥7| 9/6 B Y9(7) :?/: QC44 4- Fairchild Dual Buffer 32/6
INlels sl anissea oo ACIE 4 BCYT2 3l BSYOSA ye gc e 1900 Bufier 1-6 ol 2976
N SRRl . e T S
8/6 N385 o 4- B BSW70 5/6 - ip Flop - 96
i we s 08 X0 el 4 B N sol dp | i weoooak
INITIL 6/6 0 6/- ACI88 ys BDI124 12/~ DI6P3 - OC74 s General on pplication - 20/
E A A Lo LN N M 2- BEIls  sie Dlekd 7/6 OC75  4/6 Ry
e SR A e el g
— - io A
INTIAT 17/ INISOOANIS ACYEY AL GETII3 4- OC78, ¥ | Rt S Aese ampli EAM
IN2160 14/6 1N398|3 196 ACYZl  B/- BFI77 e SETile :/— oc780  3/- Fc“p'q'z"d mplifier )
IN2i93 si6 aN3304 dp Qeen ol BFI78 106 GETIIS e e Fena Hextupte OTL In B
THBA 5B R Hn Kol e I e Sk 4 3ea” - | Eciol Trisle 3 lnput s G e
IN2217  6/- 3906 8/6 ACY4l - BFI8I 6/6 GET 6/6 ©OC820 ,/: A241 onput'JK Flip Flop 28/6
IN2218  6)- IN4058  6/6 ACY44 5/- BFIB4 76 GETBH 3~ OCB3  4/6 TAA243 overaqonal Amplifier 35/
IN2219 61— IN4059 5/~ ADI40 /- BFI8S  5/6 GET“O 6/ OC84  5/- TAA263 L,ve'"-onal Amplifier 47/6
IN2220 /- IN4060 5/ ADI49 8/~ BEI94 /6 e 4 OC123  4/6 TAA320 nea A.F. Amplifier 47/6
IN2221 5;_ %EiSS{ 5/- ADISO ,g;b g::gs 5/6 557333 :f: 8C|39 6/6 ost L.F. Pre.Amplifier :n/e
N s N4 0 aEdl o BEise  Sle GETRSE 46 SRR GE THYRISTORS CESISTO 5/6
ERERD IR ERPEEH 8/6 AF106 7/6 BFI98 5/6 G 1897 4/6 OCI71 6 | 1A 0 100 200 300 400 RS
3 - JN4254 8/6 11/6 BF20 ETB98 4/6 A 5/- 5/6 7 — Carbon Fi
R g B A E g sk o SR O WOEREEE | mhg
N2368  6/6 3/6 AFI16 o 6/6 MATI - 0C202 86 | 1A — 8- 9- — 12/6 watt 5% Hy-stab, 6d
IN2369 716 IN4285 3/6 AFII7 5/~ BF237 6/6 MAT 20 6~ OC203 5/6 | 25A 277e 11— 13j- 14/- 19/6 1 watt 59 » 6d.
eEren HE IN4286 3/6 AF 5/- BF238  6/6 121 _6/- OC204 e 6 30/— 33/~ — 1 watt 10%, 6d.
inaare 3o inaer ¢ AFile 1y BEX12 e Moo’ 2tje OCi0S 316 fiso 128, 1100 PIV, oS | 2 s 10%, 1i-
| 6/6 AF124 - 5/6 ™M 7/6
N g6 ik ¥ Ar §7 S e mide a6 Sen i | veroBOARD _—
/6 AN 429 g 5/- - MJ440 iy —
2N | 36 BFX43 19/- OR -
m%?';’; 56 o ’;6 AEI2] 5i— BEX44 g;: e 20/6 O RRe HIE 01 01§ WIRE-WOUND
N33 46 2MadIT N ARIT 3e BExes 136 M40 2006 s 'Se | B H S oS |3 wat 5% (up to 27
AER SR R o R R R BE Gilisojs epLc Ge | H x Sin T , onn. Ve 0 ohms
e R B G Wi @ LS up 10 9340 enty
5 6/- FIS - ™M 3= in '
e b him UG AR 3B 4 e 4 MO | E i e S o o2 ol
696 6/6 NS AF279 136 10/~ MPFI0$ 4/- < 17in (plain} - !
IN2711 Bj6 030 8/6 AF280 13/6 BEXB8  5/— MPS363 8/— TIS47 4/ 5 x 17in (plain - 11/6
NIz s Nsi;z 46 ATZIY 0 s EREd OO UHH - e Vero Fin o 15/6 POTENT
I Al of Bl o8 il OD ey e . TOMETERS
NI 9 INSITS ‘a6 Aivae FYI7 46 NK - TISS1 A e Log, and Li
5232 8/6 BFYIB TI26 7/6 TI g, and Lin_, le .
it S et R 48 N g M W BTSN Log: 1nd L W, 4.
IN2905  8/- 12/6 ASY36 5 20 12/6 NKT137 e e | 103 Tran lin Finned for T Yo Ster (3W), 6/6.
239054 81 %st« 12/6 ASYSO 5/— BFY2l  8/6 NKT2I| 6/6 Tis6l 66 | Fi -3 Trans., 9/6. ned Jor Iye | andli -";ed Stereo Pots, Log.
Eers HE ans1e9 1376 ASYSI s BEvas o paiel G 27%107 36 6}2ned. s Ome TO-3 Trans, in., 7/6.
NI, B INTIe 76 Avad b6 BEY2S - NKT2 CR AR OR G e 105,
gt a anale o At e S 40 Nl 8 2hom 3 | Honsd"Far TN N i’ | PRESETS
E 5 - . 214 4r6 - -18, I /- Finned.
R R B Yo AN 3 BFY30 10/~ NK /6 ZTX301 4/ o
530 3/6 BFY T21S 4/6 Miniat: L
R BN N s | A A R
o Gre _ 10 8/6 ASYB — BFY4] 10/~ N 6 ZTX304 7/6 | 2N and comprehensive . . '
0 Yellz:v ;;9 %:ggg; ;I: ASZI% 352 g:z;g 13/6 Ntlﬁ,g :5: ZTX500 5;— P°|5:s(::.alIabCIIee.unfilcec"o'"ic'
iNOrangezl6 2N5356 1096 ASZ2|  7/6 BFYSI :l6 NKT224 5 ZIXsol si- phygens, Silver Mica, Tan P|°"" THE
3011 5/- 2N5365 976 AUNICI0/S BFY52 452 NPz B ZTX502 6/ | Examples: Tancatum, |} RMISTORS
3/6 BFYS3  5/6 9 6/- ZTXS03 5 & arge range in K
NK /- | 2.000mF stock from i-1
T237 8- ZTXS04 12/6 3/500mF %35 7/]6 2:\{3010 150k at 25°C. (See
| LoomE 3ov: 1o RO I,
Telephone 5.000mF SOV, 19/6 sntity happy <o auote for
o -452 A MARSHA turers, etc pplies to manufac.
ADWAY, LONDON, N.W.2 CALLERS WELCOME
’ - .
HRS. 9-5.30 Mon-Sat
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MoCY) K FAST EASY WAY
TO LEARN BASIC RADIO
AND ELEGTRONICS

Build as you learn with the exciting new
TECHNATRON Outfit! No mathematics.
No soldering—but you learn the practical way.

Now you can learn basic Radio and Electronics at home—the
fast, modern way. You can give yourself the essential technical
‘*know-how’ sooner than you would have thought possible—
read circuits, assemble standard components, experiment,
build . . . and enjoy every moment of it. B.I.E.T's Simplified
Study Method and the remarkable new TECHNATRON Self-
Build Outfit take the mystery out of the subject—make learn-
ing easy and interesting.

Even if you don’t know the first thing about Radio now,
you'll build your own Radio set within a month or so!

and what’s more, A 14-year-old could under-

YOU'LL UNDERSTAND stand and benefit from this

AINLINE

ELECTRONICS LIMITED

Service with the personal touch

Mainline Electronics is a new Service for users of
electronic equipment and components in the field

of experimental work.

Backed by one of Europe’s leading Distributors
and enjoying the support of the Industry, Mainline
Electronics specialises in quality components from
leading manufacturers. These products are char-
acterised by excellent materials and workman-
ship, proved reliability and known performance.

Service is the watchword of Mainline Electronics’
activities. The company not only supplies the right
components at the right price but, also supplies
the necessary data through the data service pub-

EXACTLY WHAT YOUu
ARE DOING. The Tech-
natron Outfit contains every-
thing you need, from tools to
transistors . . . even a versatile
Multimeter which we teach
you how to use. You need
only a little of your spare
time, the cost is surprisingly
low and the fee may be paid
by convenient monthly instal-
ments. You can use the
equipment again and again—
and it remains your own
property.

You LEARN-hut it's as
fascinating as a hobby,

Among many other interest-
ing experiments, the Radio
set you build—aund it’s a good
one—is really a bonus; this is
first and last a  teaching
Course. But the training is as
rewarding and interesting as
any hobby. It could be the
springboard for a career in
Radio and Electronics or
provide a great new, spare-
time interest.

BRITISH INSTITUTE OF

ENGINEERING TECHNOLOGY
Dept. 371B, Aldermaston Court,
Aldermaston, Berkshire.

Course—but it teaches the
real thing. Bite-size lessons—
wonderfully clear and easy to
understand, practical projects
from a burglar-alarm to a
sophisticated Radio set . . .
here’s your chance to master
basic Radio and Electronics,
even if you think you’re a
‘non-technical’ type. And, if

you want to carry on to more |,

advanced work, B.1.E.T. has
a fine range of Courses up to
AM.LLE.R.E. and City and

.Guilds standards.

Send now for free 1 64-page book,
Like to know more about this

intriguing new way to learn |

Radio and Electronics? Fill
in the coupon and post it
today. We’'ll send you full
details and a 164-page book
—'ENGINEERING OP-
PORTUNITIES'—-Free and
without any obligation.

To: B.LE.T,, Dept. 3718, ALDERMASTON COURT, I
ALDERMASTON, BERKS.

I would like to know more about your
I Practical Radio & Electronics Course. Please

poST
THIS

AMow//,

784

coupbon ¥ address.............

send me full detailsand FREE 164-page book. I
i
i

lished in the component guide.

Your Complete
Professional Guide to

Components
and Prices

" Send today for Europe’s finest, most
P g up-to-date and most comprehensive

. = Price List of Semi-conductors and
! .associated components, with details
o0 % of manufacturers full application
data.
Get this invaluable
reference now —to
RCA —IR—SGS —
Emihus — Semitron
— CCL — Plessey —

Morganite — Litesold
to name but a few.

10 Watts of Audio

Mainline introduce a trio of ampli-
fiers the Mainline ‘12, Mainline
'25’, Mainline ‘70"

The design of these audio ampli-
fiers was the result of SGS and
RCA combining their tremendous
resources to produce these quasi
circuits.

Each Kit complete with circuit
diagram contains all semiconduc-
tors — resistors — capacitors and
printed circuit board.

A DOZEN OF THE BEST

Jes T3 avnsy ey

SE= (0.0 -
& Morgan W20
HVAC o= |, vorieizacioo

Mainline 70A— £10.10.0.

Mainline Electronics Limited,

Thames Avenue, WINDSOR, Berkshire.
(A member of the ECS Group of Companies)

i




NEW PRIGES ON NEW GOMPONENTS

RESISTORS

High stability, carbon film, low noise.

termination bonding.

Dimensions (mm): Body; {W; 8 28
k

Wi 10 43
Leads; 35
10%, ranges; 10 Ohms to 10 Megohms (EI12 Renard Series)
5% ranges; 47 Ohms to | Megohm (E24 Renard Series)
Prices—per Ohmic value.
w 109

Capless construction, molecular

% each 10 off 25 off 100 off
W 10% 2d L 16 3/3 10/4
W 5%, 2id 1/9 3/8 11/8
W 10%, 24d 1/9 3/8 17
W Yo 3d /- 4/- 12/10
CAPACITORS
Subminiature Polyester film, Modular for P.C. mounting. Hard epoxy
resin encapsulation. Radial leads.

+ 1009, tolerance. 100 Volt Working.
Prices—per Capacitance value (xF)
each 10 off 25 off 100 off
0-001, 0-002, 0-005, 0-01, 0-02 .. 6d 4/3 8/4 30/-
005 .. oo .. .. 8d 6/ 12/6 41/8
01 .. .. 5o .. .. lod 71 15/6 5/~
0-2 oe oo 8o oo o2 10/- 20/10 68/6
0-5 2/- 17/6 37/6 125/~
Polystyrene ﬁlm Tubular Axial leads. Unencapsulated.
+5% or +lpf tolerance. 160 Volt Working.
Prices—per Capacitance value (ytF)
each 10 off 25off 100 off

10, 12, 15, 18,22, 27, 33, 39, 47, 56, 68,
82, 100, 120, 180, 220, 270, 330,390 . . 5d 3/7 7/9 24/~
470 560 680 820 [, 000 i 500 . 6d 4/- 8/8 26/8
2, 200 3, 300 4 700 5 600 . .. 7d 5/ 10/10 33/4
6800 8200 IOOOO 15, 000 . .. 8d 6/ 13/~ 40/-
22.000 9d 6/9 18/ 45/4

Polystyrene ﬁlm Tubular Axial leads.
Resin encapsulatlon

+ 1%, tolerance. 100 Volt Working.
Prices-—per Capacitance value (unF)—except where stated)

Professional Grade. Hard Epoxy

eac| 10 off 25 off 100 off

100, 120, 150, 180 1/3 10/2 21/2 64/6
220, 270 330 390 470 560 680
820 13 10/8 23/1 7V~
IOOO I 200 I 500, 2200 2700 R ¥ 13/10 29/11 92/-
3,300, 3900 4700 5600 R V1 14/1 31/- 96/
6,800, 8,200, 10, 000 12, 000 e 15/2 32/10 101/
ISOOO IBOOO . o2/ 15/1t 34/9 107/4
22,000, 27,000 oe .. o023 17/3 37/10 115/--
33,000, 39,000 5o oe o 2/6 20/! 43/6 133/9
47,000, 56,000 .. .. .. 29 22/1 47/10 147/4

1000 .. .. .o 3 24/9 53/8 165/4
82,000 .. 00 oo .33 26/1 56/6 173/9
0- I;lF .. .. 80 .. 36 27/5 59/4 182/8
0-12uF .. .. .. .39 30/3 65/10 202/-
Q- 15uF .. .. .. .. 43 34/2 73/7 228/
0-18uF .. .. oo .. 5~ 37/10 81/11 252/3
0-22uF .. .. .. o 6 47/- 101/10 313/4
0-27uF .. .. .. .69 53/9 116/8 358/4
0-33uF .. .. .. .13 58/10 126/11 390/
0-39.F .. .. R 1 65/ 140/10 433/4 -
0- 47/1F 0- 5/4F .. .. .99 75/2 1377 500/-

POTENTIOMETERS (Carbon)

Miniature, fully enclosed, rer tags, carbon brush wiper. Long life, low

noise. Body dia., #in. Spmdle. tin. © fin. {W at 70°C. -+20% iIM,

4-30%. 4M Lin. 100 Ohms to 10 Megohms, Log. 5 Kohms to 5 Megohms.

Prices—per ohmic value. each 10 off 25 off 100 off
2/3 20/- 45/10 186/8

GANGED STEREO POTENTIOMETERS (Carbon)

4W at 70°C. Long Spindle.

Logarithmic and Linear: 5k + Sk to IM + IM,

Prices per ohmic value each 10 off 25 off 100 off
8/ 70/- 162/6 575/-

SKELETON PRE-SET POTENTIOMETERS (Carbon)

High quality pre-sets suitable for printed circuit boards of 0-lin. P.C.M.
100 Ohms to 5 Megohms (Linear only).

Miniature: 0-3W at 70°C. 4209, below iM, + 30% above M. Horizontal
(0-7in. < 0-4in. P.C.M.} or Vertical (0-4in. = 0-2in. P.C.M.).

Subminiature: 0-1W at 70°C. 4209, below 2-:5M, 4-30%, above.

Prices—per ohmic value each IO off 25 off 100 off
Miniature (0-3W) . .. 1/- 8/9 18/9 66/8
Subminiature (0-1W) . .. lod 771 14/7 46/8

JACK PLUGS
Lin, Type PI. Standard. Screened. Heavily chromed.
+in. Type SE/PI. Side-entry version of type P
tin, Type P2, Standard. Unscreened. Unbreakable mouided cover.
}ln Type P3. Tip-Ring-Sleeve Stereo version of Type PI|.
4in. Type P4. Tip-Ring-Sleeve Stereo version of Type P2.

3 Smm Type PS. Standard. Screened. Aluminium cover.

3-5mm Type P6. Standard. Unscreened. Unbreakable moulded cover.

Prices— each 10 off 25 off 100 off
P /- 26/8 62/6 233/4
SE/PI 3/6 30/10 66/8 280/-
P2 /6 3/4 54/2 200/
P3 6/6 60/ 137/6 500/
P4 6/2 56/6 127/6 455/—
PS. 2/2 19/2 43/9 158/4
Pé. 1/8 15/ 33/4 116/8

JACK SOCKETS

4in. Type S3. Stereo version for use with P3 or P4 plugs.

4in. Type S.5. Standard. Moulded body. Chrome insert.
3-5mm Type $.6. Standard. Moulded body. Chrome insert.
Available with make or break contacts on Tip, Ring and Sleeve.

Prices— each |0 off 25 off 100 off

3 33 30/- 68/9 250/

SS 2/9 25/- 56/8 216/8

S6 1/6 13/4 33/4 100/--
ELECTROLYTIC CAPACITORS (Mullard). —10% to 4 50%.
Subminiature (all values in x«F)
4V 8 32 64 125 250 400
64V 64 25 50 100 200 320
1ov 4 16 32 64 125 200
16V 2:5 10 20 40 80 125
25V 1-6 64 12:5 25 50 80
40V | 4 8 16 32 S0
64V 0-64 2:5 S 10 20 32
Price 1/4 1/3 12 1/- 11 12
Small (all values in ;F)

800 1,250 2,000 3,200

64V 640 1,000 1,600 2,500
10V 400 640 1,000 1,600
16V 250 400 640 1,000
25V 160 250 400 640
40V 100 160 250 400
64V 64 100 160 250
Price 1/6 2/- 2/6 3/-

POLYESTER CAPACITORS (Mullard)

Tubular, 109, 160V: 0-01,0-015, 0-0224F, 7d, 0-033, 0-047xF, 8d. 0-068,
0-1uF, 9d. 0-154F, 11d. 0-22uF, V/-. 0-334F, 1/3. 0-47uF, 1/6. 0-684F,
2/3. 1uF, 2/8.

400V: 1,000, 1,500, 2,200, 3,300, 4,700pF, 6d.
7d. 0-033uF, 8d. 0-047xF, 9d. 0068, 0-1.F, Ild.
1/6. 0-33xF, 2/3. 0-47uF, 2/8.

Modular, metallised. P.C. mounting, 20%, 250V: 0-01, 0-015, 0-022,F, 7d.
0-033, 0-047,:F, 8d. 0-068, 0-14F, 9d. O-154F, 11d, 0-22/F, 1/-. 0-33xF, /5.
0-47uF, 1/8. 0-68::F, 2/3. IuF, 2/9.

SEMICONDUCTORS: OAS, OA8I, 1/9. OC44, OC45, OC71, OC8I,
OC81D, OC82D, 2/-. 0OC70, 0C72,2/3. ACI07, OC75, OCI70, OCI71,
2/6. AFI15, AFI16, AF[17, ACYI9, ACY2l[, 3/3. OCI40, 4/3. 0OC200,
§/-. OCI139,5/3. OC25,7/-. OC35, 8/-. ©OC23, OC28, 8/3.

6,800pF, 0-01, 0-015, 0-022F,
0-154F, 1/2. 0-22uF,

SILICON RECTIFIERS (0-5A): 170 PIV 2/9. 400 P..V., 3/-. 800
PIV., 3/3. 1,250 P.ILV., 3/9. 1,500 P.LV., 4/-. (0.75A): 200 P.LV., 1/6.
400 P.IV., 2/-. (6A) 200 P..V., 3/-. 400 PLV. 4/-.

800 PIV 3/3.
600 P.LV..5/~. 800 P.LV., §/-.

SWITCHES (Chrome finish, Silver contacts): 3A 250V, 6A [25V.

Push Buttons: Push-on or Push-off 5/-. Toggle Switches: SP/ST, 3/6.
SP/DT, 3/9. SP/DT (with centre position) 4/-. DP/ST, 4/6. DP/DT, 5/~
ROTARY SWITCHES &Wafer)

High quality. Rear tags. Longspindle, " Dia.

Ip/12w, 2p/éw, 3p/d4w, 4p/3w, 2p/3w.

Prices— each 10 off 25 off 100 off
All Types 4/6 38/4 83/4 283/4

PRINTED CIRCUIT BOARD (Vero).

0-15in Matrix: 3#in x 24in, 3/3. Skin X 2%in, 3/00. 3in x 3%in, 3/1I.
Sin x 3%in, 5/6

0-1 Macrix: 3'}ir‘1 X 2}in, 4f-. Sin X 2fin, 4/6. 3%in X 3%in, 4/6, Sin X I}in,
5/3.

Send S.A.E. for January, 1969 Catalogue

DUXFORD ELECTRONICS (PE)
97/97A MILL ROAD, CAMBRIDGE

Telephone: CAMBRIDGE (0223) 63687

(Visit us —at our new Mail Order, Wholesale & Retail Premises)

MINIMUM ORDER VALUE 5/-

C.W.0O. Post and Packing 1/6

785




There is scope,
variety and
responsibility as a

RADIO
TECHNICIAN

in Air Traffic Control

Join the National Air Traffic Control Service,
a Department of the Board of Trade, as a
Radio Technician and you have the prospect
of a steadily developing career in a
demanding and ever-expanding field.

Entrance qualifications: you should be
19 or over, with practical experience in at least one
of the main branches of telecommunications.

Once appointed and given familiarisation
training, you will be doing varied and vital work
on some of the world’s most advanced equipment
including computers, radar and data extraction,
automatic landing systems and closed-circuit
television. Work is based on Civil Airports such as
Heathrow, Gatwick and Stansted, Air Traffic
Control Centres, Radar Stations and other
specialist establishments.

Starting salary is £915 (at 19) to £1,189 (at 25
orover): scale maximum £1,372 (higher rates at
Heathrow), and some posts attract shift-duty
payments. From January 1970 these rates will be
Increased to £985, £1,295, £1.500 respectively.
Every opportunity and assistance is given to study
for higher qualifications. The annual leave
allowance is good and there is a non-contributory
pension scheme for established staff.

Send this coupon for full details and application form
To: A.J. Edwards, C.Eng., M.I.E.E., M.L.E.R.E.
Room 708, The Adelphi, John Adam Street,
London, WC2 marking your envelope "Recruitment’.

PE/A2

Not applicable to residents outside the United Kingdom

NATCS National Air Traffic Control Service

786

E S YOUR
So o d o COMPLETE SUPPLIER

196 Regent Road, SALFORD 5, Lancashire
TELEPHONE 061-872 5187

(Member of the Harrop Industrial Group)

C.W.O. please I/~ p. & p. for orders of components under £I|
Orders of Lektrokit: 2/- handling charge on orders under £I
5/- handling charge on orders under £5

RESISTORS: All brand new, Hi-Stab, low noise, 5% tol. carbon film.
W EI2 series 47 ohm to 10M, 2d. each or 15/- per 100 of one value. zW
24 series 47 ohm to 10M, 2d. each or 15/— per 100 of one vatue. +W EI2

series 2:2 ohm to 3'9 ohm, 8d. each. IW E|2 series 10 ohm to I0M. (10%,

tol.), 3d. each. IW—wirewound—0'5 ohm to 12 ohm, /6 each. S5W—

wirewound—15 ohm to 8:2kohm, 1/9 each. S.E.S. Pre-Pack gives you 5 off
each, 5%, resistors from 4-7 ohm to [M either } or 4 watt. 65 different
values (E12)—ONLY £2 12s, 6d. ***NOW—}W carbon film 5%, E!2 series

10 ohm to 100kohm, 2d. each.

PRE-SETS: Min. skeleton carbon track, low noise with good stability;
Yalues—Lin: Ik, 2:5k, 5k, etc., to 5M; Log: 5k, |0k, 25k, etc., to IMohm,
only 10d. each. Sub-Min skeleton Lin. track: lk, 2-5k, 5k, etc., to 5M, only
9d. each. Slider pre-sets wirewound W rating Lin: 10 ohm to 5k, 2/3 each.
IW wirewound fully enclosed Lin. tracks. 10 ohm to 30k, 3/9.

POTENTIOMETERS: Min. enclosed, carbon track and wiger contact only
2/6; Vatues—Lin: tk, 2-5k, Sk, etc., to tOM; Log: 5k, 10k, 25k, etc., to
S5Mohm. Min. with double-pole switch, insulated spindles only 5/6. Values
—Lin: 25k, 50k, 100k; Log: 3k, Sk, 10k, 250k, 500k, IM, 2M. IW wirewound
Lin. tracks 50 ohm to 100kohm, 7/4 each.

CAPACITORS: New genuine Mullard Electrolytics
Mi

n. )
[ 334 64 25 50 100 200 320 640 1,000 1,600 2,500
lov 4 16 32 64 125 200 400 640 1,000 1,600
16V 25 10 20 40 80 (25 250 400 640 1,000
25v 16 64 125 24 50 80 160 250 400 640
40V [} 4 8 16 32 50 100 160 250 400
64V 0-64 2-5 5 10 20 32 64 100 160 250
Prices: /- 10d. each /3 /6 1/9 2/6
(Large) (Mulciples)
25V 800 1,250 2,000 4,000 6,400 500V 8-8uF 6/6
40V 500 800 1,250 2,500 4,000 500V I16-16uF  T/6
64V 320 500 800 1,600 2,500 5oV 32-324F  7/3
Prices: 5/- 6{6 8/- 12/6 15/- 350V 50-50uF 9/~

(all vatues in Microfarads)

Mullard Miniature Metallised Polyester 250V. 0-01, 0-015, 0-022, 0-033,
0-047, 0-068uF, 6d, each. 0-1, 0-15, 0-22uF, 7d. each.

Muliard Polyester Film and Foil 400V, 0-001, 0-0015, 0-0022, 0-0033, 0-0047,
0-0068, etc., to 0-033uF, 6d. each. 0-047 to 0-1uF, 8d, each. 0-154F, 10d.
0-22uF, 1/-. 0-33uF, 1/6. 0-47uF, 1/9. . .

Disc Ceramics (Erie) 500V, 1,000, 4,700pF, 5d, each. Silver Micas 1% tol.
500V, 2:2pF to 820pF, I/— each, Polystyrene 160V, 100~1,000pF, 5d. each.
*** NOW—Bead Tantalums (polarised) 35V, 0-47, 0-68, 1uF, 2/6 each. 22,
3-3, 47, 6:BuF, 3/4 each. 20V 10uF, 15V 224F, 10V 33uF, 6V 47uF, 3/9 each.
Low Voltage Disc Ceramics 20V—0-01, 0-022, 0-047uF, 10d. each. 0-1, 0-22,
1/3 each. Midget Tubular Ceramics—0-002, 0-003¢F, 10d. each.

SEMICONDUCTORS: All New and Unused

Mullard; OAS, 4/6; OAS8I 3/4; OA2022/3; OCT| 4/—; OC724/6; OC44 7/9;
OC45 6/-; BCIO7, 109 3/9 each; BCI08 3/6; BFYSI 4/6; MPF 105 9/6.
Silicon Rectifiers—(0-5A) 400piv 2/9; 800piv 3/—; 1,500 piv 3/6; (1-2A)
400piv 6/—; 800piv7/—; {,500piv 7/6; (2:5A) 400piv 6/6; 800piv 7/6; |,500piv
10/6, (1-2A and 2:5A types are stud mounted—Anode). ***NOW—
2N2924 3/6; 2N2926 (Brown or Red) 2/6, (Orange) 2/9, (Yellow) 3/, {Green)
3/3; 2N3643 8/6; 2N3794, 2N4289 4/— each; [N4148 1/6.

«
SWITCHES: 100 series—SPST 3/8; SPDT 3/11; DPST 4/6; DPDT 4/8. 400
series SPST 3/2; SPDT 3/6; SPDT (with centre position) 3/8. Series 500—
push-to-make or push-to-break 3/11 each (push buttons available in white
red, black, green). Slide Switch 3/4; Wave Change switches 5/9 each.
Miniature “Maka-Switch* also available—Shafts 5/—; Wafers 5/4 each.

PLUGS AND SOCKETS: Min. Plugs (black or red) 6d. Min. Sockets to fit
7d, Banana Plugs (black or red) 9d. 4mm Sockets to fit (black, red, green)
9d, Co-Ax Plugs /2. Co-Ax Sockets 11d. Sub-Min Jack Plugs and Sockets
2/- each. Min. Jack Plugs and Sockets 3/- each. Recorder Plugs 3.way 2/7
S-way 3/-. Recorder Sockets J.way 1/2, S-way 1/4.

WIRE: Min. Stranded (available in 10 colours) 3d. yd. Solid Core 3d. yd.
14/0-0076in. Stranded 4d. yd. Min. Majns Lead I/{ yd. Min. Microphone
cable 1/6 yd. Co-A/x cable 1/3 yd.

LAMPS: Min. Wire Ended Neons 2/-; Panel Neon Indicator 6/4; Pilot
Light +12V bulb 8/-; Min. Flange Light +12V bulb -

SOLDERING IRONS: AN.T.E.X. CN240 |5W mains operated, small,
32/6. E240 20W mains operated, specially shaped handle, 35/-. Spare bits
and elements available. Also stands for above irons, 11/6 each. ***NOW—
SOLDER by Multicore—at Reduced Prices to Everyone! Size A—Approx.
20ft coil 65/40 Alloy 22 s.w.g. in dispenser. Recommended retail price
3/-, OUR PRICE 2/9. Size B—Approx. 200ft ree! §0/40 Alloy 22 s.w.g.
individually packed. Recommended retail price 15/-, OUR PRICE 12/6.
BIB Wire Strippers : strips insulation without nicking wire. Recommended
retail price 4/6, OUR PRICE 4/-.

LEKTROKIT: Chassis construction system—the professional look to a home
construction. Parts to build a chassis 8 x 4}in.—2 chassis raits 1/10 each.
2 side plates 4/4 each. Front panel (covered in crack-proof paint) 8/3.
Perforated cover 5/5. 2 plain covers 4/8 each. 4 rubber feet 9d. 7 boards
available each 4} x 4in.—Thus 2 boards fit above chassis. Plain perforated
aluminium board 2/2. Aluminium board drilled for 6 valveholders B7G,
B8A, BSA, 2/6. Aluminium board drilled for 2 valveholders international
octal, UX4, etc., 2/4. 0-lin. perforated grid SRBP board, 2/9. Veroboards
O:lin. and 0-2in. 6/6 each. Cloverleaf aluminium board 6/-. {(Cloverieaf
lead throughs 6d. each. Pins for SRBP board 4/6 100.)

For full derails of all our stocks send 3/6 for our bright explanatory 120 page
catalogue, or 6d. stamp for Data Sheets.




BlI-PRE-PAK

FULLY TESTED AND MARKED

QcCl170
QcC171
OC200
QC20!
2G30!
2G303
2N7
2N1302-3
2N1304-5
2N|306-7
2N1308-9
2N3844A
Power
Transistors
C20

PACKS OF YOUR OWN CHOICE UP TO
THE VALUE OF 10/- WITH ORDERS
OVER £4

LIMITED

TRY OUR X PAKS FOR
UNEQUALLED VALUE

XA PAK
Germanium PNP type transistors, equivalents to
a large part of the OC range, i.c. 44, 45,71, 72,
81, etc.

PRICE €3 PER 1000

POST & PACKING 4/6 U.K.

XB PAK
Silicon TO-18 CAN type transistors NPN/PNP
mixed lots with equivalents to OC200-1, 2IN706a,
BSY27/29, BSY95A.
PRICE £4.5.0 PER 500
PRICE £8 PER (000
POST & PACKING 2/6 U.K.

XC PAK

Silicon diodes miniature glass types, finished black
with polarity marked, equivalents to OA200,
0A202, BAY31-39 and DKI0, etc.

PRICE £4.10.0 PER 1000
POST & PACKING 2/6 UK.

ALL THE ABOVE UNTESTED PACKS HAVE
AN AVERAGE OF 75% OR MORE GOOD SEMI-
CONDUCTORS. FREE PACKS SUSPENDED
WITH THESE ORDERS. ORDERS MUST NOT
BE LESS THAN THE MINIMUM AMOUNTS
QUOTED PER PACK,

Huge Cliearance of

UHF/VHF TUNER UNIT REJECTS

Stocks almost exhausted!

Place your orders now

FANTASTIC TRANSISTOR VALUE

TU. 2. GONTAINING 2 AF186's & 2 AFI78's.
TU. 3. CONTAINING 2 AF186's & 2 AF178's.
PLUS WAVEBAND SLIDER SWITCH.

PRICE 10/- EACH UNIT.
PRICE 12/6 EACH UNIT.

P&r
2/6d.
EACH UNIT

All the Units have many other components, e.g., Capacitors, Resistors, Coils, and Tuning

Condensers, efc.

ALL TUNER UNITS ARE SUPPLIED WITH CONNECTION DATA.

FREE! A

BI-PRE-PAK LTD

NEW UNMARKED UNTESTED PAKS

TP SrERSThea e 10/
supplied with orders

B8O 8

882 lo

Dual Trans. Matched O/P IO/_
pairs NPN. Sil. in TO-S can 3
OC45, OCBID and lo =
OC81 Trans. Mullard /
glass type

B83 200 Trans. manufacturer's !etectslor_

B84 Ioo

B66 lso

886 50
Sil. Trans. NPN, PNP, Io/_

all types NPN, PNP, Sil. and
887 loo
equiv. to OC200/J,
10/-

High quality Germ.

Diodes. Min. glass type

Sil. Diodes sub. min.

IN914 and IN916 types

Germ. PNP Trans. equiv. IO/_
to OC44, OC45, OCA8I, etc.

Germ.
:1:1 50
2N706A, BSY95A, ctc.

Silicon Diodes DO-7 glass
equiv. to OA200, OA202

Io 7 Watt Zener Diodes
Mixed Voltages

PRE-PAK. N.605 POWER

TRANSISTOR EQUIVALENT 5/- each

TO NKT301-2-3-4

COMPLIMENTARY SET
NPN/PNP GERM, TRANS.

NEW TESTED AND GUARANTEED PAK

TO-t8, HFE 100-300 1.C.
600mA. 200 MHz -
XBI12 and XB102 equiv. to
AC126, ACIS6, OC8I/2,

B2 " PHoto Cells, Sun Batrerim;.#_t
4 Book of Instructions IO/
879 IN4007 Sil. Rec. Diodes
1000 P.I.V. | amp. Miniature
55P5 Light Sensitive Cells. 10/-
Light Res. 400 Dark (M
NPN. Sil. Trans. AO6 =
85X20, 2N2369 500 MHz,
ACY17-2i PNP Germ. 10/-
NPN Sil. Planar Epitaxial 10/-
2N3136 PNP Sil. Trans.
OC71/2. NKT271. etc.
BS9 200 Capacitors, Electrolytics IO,_
H4 250 Mixed Resiscors. Post and 10/-

B77 2 ~ ADI6I-ADI62 NPN/PNP
Trans. Comp. Qutput. Pair
) Reed Switches, mixed types |0/_
large and small i
NKTI63/164 PNP Germ. TO-S | ()
equivalent to OC44, OC4S /
10/-
360mwW
GET!13 Trans. equiv. to
Trans. C54 similar to
B85Y38 or BC108
10/-
paper, silver mica, etc. Post and
pﬁkmg. this Pak 2/6
Packing 2

RETURN OF THE UNBEATABLE P.I PAK.
NOW GREATER YALUE THAN EVER

FULL OF SHORT LEAD SEMICONDUCTORS
AND ELECTRONIC COMPONENTS, APPROX.
170. WE GUARANTEE AT LEAST 30 REALLY
HIGH QUALITY FACTORY MARKED TRAN-
SISTORS PNP AND NPN, AND A HOST OF
DIODES AND RECTIFIERS MOUNTED ON
PRINTED CIRCUIT PANELS. IDENTIFICATION
CHART SUPPLIED TO GIVE SOME INFORMA-
TION ON THE TRANSISTORS.

PLEASE ASK FOR PAK P.l onLY 10/-
2/- P. & P. on this Pak.

Make a Rev. Counter for your Car. The
‘TACHO BLOCK'. This encapsulated block
will turn any 0-1mA meter into a linear

and accurate rev.
counter for any car. 2 /- each

FREE CATALOGUE AND LISTS

for: —

ZENER DIODES °
TRANSISTORS, RECTIFIERS
FULL PRE-PAK LISTS
& SUBSTITUTION CHART

MINIMUM ORDER 10/- CASH WITH
ORDER PLEASE. Add 1/- post and packing
per order. OVERSEAS ADD EXTRA FOR

3/6

EACH

MULLARD DATA BOOK
Semiconductor and Valve
Data and Equivalents
Postage 6d.

WRITTEN GUARANTEE WITH ALL OUR TESTED SEMICONDUCTORS

DEPT. A, 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX
TELEPHONE: SOUTHEND (0702) 46344
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Practicul Electronics Classified Advertisements

MISCELLANEOUS

PROJECT BUILDERS note—Having trouble
obtaining special components? We - will
endeavour to supply ALL parts for your
project. Standard and special items, e.g., coils,
p.c. boards, etc. Carbon Film Resistors 13/-
per 100, Japanese J.F.T.'s 3/- each, S.A.E. for
component catalogue, SRY ELECTRONICS,
11 Rosedene Avenue, Croydon, CRO 3DXN.
Tel. 01-634 0402.

MORE ROBOTS

Synthetic Animals with *BRAINS” of their
own. The LATEST range of projects
include: an electronic ‘animal’ which
"'LEARNS ", an Electro Chemical device
capable of '*REPRODUCING” itself!
Other projects SURE TO INTRIGUE YOU
are an audio transmitter/receiver which
has quite an amazing range and requires
NO LICENCE; also TEN new projects.
one of which is an electronic dice machine.
HOSTS OF EASY-TO-CONSTRUCT pro-
jects, for anyone with a basic knowledge
of Electronics. DON'T WAIT.

SEND 3/- for your list—NOW!

To: 'BOFFIN PROJECTS'
incorporating
BIONIC DESIGNS, 4 CUNLIFFE RD.
STONELEIGH, EWELL, SURREY

Designed by GERRY BROWN and
JOHN SALMON and presented

on. T.V.

PROFESSIONALLY MADE CONTROL PANELS
from 4d. sq, in, 16/18 gauge aluminium, cut,
drilled, spray palnted and legend. Send full
size drawing for quotation. C. S. CONDUIT, 7
Millbrook, Salisbury, Wilts,

RATES : 1/3 per word (minimum 12
words). Box No. 1/6 extra.
Advertisements must be prepaid and
addressed to Advertisement Manager,
"Practical Electronics”

IPC MAGAZINES LTD.,
Fleetway House, Farringdon Street,
London, E.C.4

MISCELLANEOUS

{continued)

CLEARING LABORATORY, scopes, V.T.V.M's,
V.0O.M’s, H.S. recorders, transcription
turntables, electronic testmeters, calibration
units, P.5.U.'s, pulse generators, D.C. null-
potentiometers, hridges, spectrum analysers,
voltage regulators, sig-gens, M/C relays,
components, etc. Lower Beeding 236.

COMPUTER IN YOUR POCKET. Home,
college, workshop. 5in pocket slide rules,
17/8, 10in desk/bench slide rules, 25/-. Full
instructions. DKPT. PLE, 19 Paynestield
Avenue, 5.W.14,

LIGHT GUIDES
0-031” AND 0-063” DIA. TOTAL GLASS FIBRE
OPTIC LIGHT GUIDES WITHIN A PVC SLEEVE]
¥ 10 [ 15 ] 35 | 50
1976 | 3476 | 47/6 | 72/3 | 132/3(0-031" dia,
£3.2 | 7516/ £8.2 | £12.8.6] £23 |0-063" dia.
STRICTLY C.W.O.

FIBRE LIGHT, Dept. P.E.B.
31 STOKEROAD, GUILDFORD, SURREY]

HI-FI loudspeaker systems for the home
constructor, cabinet kits, the new range of
Peerless speakers, speaker kit systems and
cross-over networks. BAF wadding, speaker
fabric (samples on request) and all other
necessary components. Send 5d in stamps to:
AUDIOSCAN, Dept. PE, 4 Princes Square,
Harrogate, Yorks.

BUILD IT in a DEWBOX quality cabinet
2in x 23in x any length. DEW LTD,,
Ringwood Road, Ferndown, Dorset. S.A.E.
for leaflet. Write now—right now.

ETCHED PRINTED CIRCUIT BOARD KITS.

Full  instructions, 19/6, c.w.o. CIR~

%L‘lTET(‘]{, 12 ('ambridge Rd., St. Albans,
erts.

MUSICAL MIRACLES. Send S.A.E. for details
of Rhythm Modules, Versatile Bass-pedal unit,
self-contained with unique effects, kits for
waa-waa pedals. Also new 50uA meters 25/-
post paid. HURRY! D.E.W. LTD. 254 Ring-
wood Road, Ferndown, Dorset,

UFO DETECTOR CIRCVITS, data. 10s. (refund-
able). Paraphysical  Laboratory (UFO
Observatory), Downton, Wilts,

ONE OFF PRINTED CIRCUIT BOARDS.
Cheaply made to customers’ requirements.
Send s.a.e. for details: D. R. MANN, 12
Randolph St., Nottm.

Send )/- for
STATE OF THE ARTISTS LIST OF
Comps and full data, applications on latest dc/
ubf low noise N/FET, ;N 245, 10/- ea. also
Sprague ‘UNICIRCUIT’ ULN2IIIA, d.i.l, for
FM/SSB det, 60db wdebnd amp/lim, etc,
£1.10.6 ea. C.W.O. 6d, p.p. per order to:
T. ADVISER
2 Crown Acre, Brockenhurst, Hants
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EDUCATIONAL

GET INTO ELECTRONICS —big opportunities
for trained men, Learn the practical way with
low-cost Postal Training, complete with equip-
ment, A.M.I.E.R.E., R.T.E.B., City & Guilds,
Radio, T/V, Telecoms., etc. For FREE 100-
gage book, write Dept. 856K, CHAMBERS
OLLEGE, 148 Holborn, London, E.C.1.

CITY & GUILDS AND R.T.E.B. EXAMS.
Specialised ICS home-study course will ensure
success. For details of wide range of exam. and
diploma courses in Radio, T.V. and Electronics,
also new practical courses with kits, write to
ICS (Dept. 577), Intertext House, Stewarts
Road, London, S.W .5,

TECHNICAL TRAINING in Radio, TV &
Electronics thro’ world-famous ICS. For
details of proven home-study courses write:
ICS, Dept. 561, Intertext House, Stewarts
Road, London, 5. W.8,

ENGINEERS. A technical certificate or
qualification will bring you security and much
better pay. Elem. and adv. private postal
courses for C.Eng., AMILE.R.E., AM.S.E.
(Mech. & Elec.), City & Guilds, A.M:1L.M.T.,
A.LILO.B. and G.C.E. exams. Diploma courses
in all branches of Engineering—Mech., Elec.,
Auto, Electronics, Radio, Computers,
Draughts., Building, etc. For full details write
for FREE 132-page guide. BRITISH
INSTITUTE OF ENGINEERING TECH-
NOLOGY (Dept. 125K), Aldermaston Court,
Aldermaston, Berks.

RADIO OFFICERS see the world. Sea going
and shore appointments, Trainee vacancies
in Sept. and Jan. Grants available, Day and
Boarding students. Stamp for prospectus.
WIRELESS COLLEGE, ('olwyn Bay, Wales.

SERVICE SHEETS

LARGE SUPPLIER

OF
SERVICE SHEETS
T.V., RADID, TRANSISTORS, TAPES, CAR RAIOS
Only 5/- each, plus LARGE S.A.E.

(Uncrossed P.O.'s please, returned

if service sheets not available.)
FREE TV FAULT TRACING CHART OR TV
LIST ON REQUEST

C. CARANNA
71 BEAUFORT PARK, LONDON, N.W.11

MAIL ORDER ONLY

S8ERVICE SHEETS (1925-69) for televisions,
radios, transistors, tape recorders, record
players, etc., by return post, with free fault-
finding guide, Prices from 1/-. Over 8,000
models available, Please send S,A.E. with all
orders/enquiries. HAMILTON RADIO, 54
London Road, Bexhill, Sussex.

S8ERVICE S8HEETS, Radio, TV, 5,000 models.
List 1/86. S.A.KE. enquiries,. TELRAY, 11
Maudland Bank, Preston.

RADIO TELEVISION, over 8,000 Models.
JOHN GILBERT TELEVISION, 1b Shep-
herds Bush Rd., London, W.6. SHE 8441.

'HI-FI EQUIPMENT

RELIABLE GUIDE to best value in Hj-Fi.
Audio  Supply's Seventy-page illustratey
catalogue (6/6), 18 Blenheim Road, London,
Wog,

FOR SALE

£6,000 IN VOUCHERS GIVEN AWAY. See free
Cat. for.details. Tools, Materials, Mechanical,
Electrical, thousands of interesting items.
WHISTON, Dept. PVE, New Mills, Stockport

SK12 4HL.
MADE 1§ §

MORS EASY 0 o

FACT NOT FICTION. If you start RIGHT
you will be reading amateur and cotnmercial Morse
within a month (normal progress to be expected).,

Uslng sclentifically prepared 3-speed records you
aut ically learn to ise the code RHYTHM
without translating, You can’t help it, it's a8 easy as
learning o tune. 18 W.P.M. in 4 weeks guaranteed.

For detaits and course C.0.D. ring 8.T.D. 01-660 2898
or send 8d. stamp for explanatory booklet to:

G3HSC (Box 19), 45 GREEN LANE. PURLEY, SURREY

COSSOR D.B. 03CILLOSCOPE, Model 1035, with
spare c.r.t. £22.10.0. Billericay 52508,

FIRST GRADE ELECTRONIC COMPONENTS
at record low prices. S.A.KE. list. DIXEY,
72 Roxborough Road, Harrow, Middx.

MINIATURE DYNAMIC MICROPHONES,
High impedance, size § X § x 3in. Also
work as mini speakers, suit transistor circuits,
7/8 each, 3 for 20/-. Tested, guaranteed.
Ardente 10k edgewise volume controls,
3/6 each, 3 for 10/-. DREW, 77 The Crescent,
Southwick, Sussex.

BACK NUMBERS, full set less Feb, 67, offers,
99 Faringdon Ave., Blackpool.




ELECTRICAL

GRAND (LEARANCE SALE

EVERYTHING MUST 60

PRECISION METERS. Brand new
and boxed, size 3}in sq. Type 1, 0-500V
FSD. Type 2, 0-150mA. Fully
guaranteed. Moving coil movement.
List £3.5. Our price 30/- each, p.p. 2/6.
Two for 55/-, post free.

TANK AERIALS. Fully interlocking
copper plated, one foot sections. |deal
for scooter aerials or for TX/RX work.
Six sections 4/6, p.p. 1/6. 12 sections
for 10/-, post free.

RADIATION METERS. Pocket type.
Brand new in maker's cartons. Only 9/6
each, p.p.1/6. Two for 17/6, post free.
GOVERNMENT SURPLUS
WIRELESS EQUIPMENT. Hand-
book gives current details and informa-
tion on most British and American
wireless equipment. Only 35/, p.p. 5/-.
TELEPHONE DIALS. Only 6/- each.
Four for £1, post free.

TELEPHONE EXCHANGES.
PMBX TYPE. Ex-GPO, in good con-
dition and ready to use. Cord type,
£12.10, carr. 50/-. Cordless type
£15, carr. 15/-.

SMOOTHING UNITS.  Excellently
made pieces of equipment. 12V or 24V
d.c. input gives a fully smoothed, fully
regulated d.c. output. A Robust metal
case. Brand new in maker's cartons.
Price 55/-, p.p. 5/-.

MINIATURE 13in  -moving coil
speakers. Only 3/6 each, p.p. 1/-.
36/- per doz,, post free.

HEAVY DUTY POWER SUPPLY
UNITS. Famous manufacture. Input
200/250V 50 cycles a.c. Output 250V
d.c. at 175mA, 6:3V/12V at 4 amps.
Robust rack mounting cabinet. List £42,
brand new and boxed, 59/6, carr. 10/-.
MEDIUM WAVE FERRITS STABE
AERIALS. Fit mosttransistor radios
only 3/6 each, p.p. 6d. Two for 6/-,
post free and Four for 10/—, post free.
MONSTER CONSTRUCTORS'
PARCEL. Two 14in dia. moving coil
speakers. One 12V heavy duty DPDT
switching relay. Up to 20 amp switch-
ing plus many low current contacts.
Twelve wire wound resistors. One
brand new parachute complete with
full cords. Over 100 sq. ft of silky
material. One 5ft whip aerial. Twelve
electrolytic condensers. Twelve small
plastic boxes suitable for containing
your transistorised units. One tele-
phone dial. One miniature 10 henry
60mA smoothing choke. All for 30/-,
carr. 5/-.

PRINTED CIRCUIT TOP BAND
SUPERHET CHASSIS. Uses
standard components. Complete with
circuit. Only 15/-, post free.
RHEOSTAT DIMMER UNITS.
Will control up to 50V at 3 amps.
Compact metal case ideal for Lab
work. Only 15/, p.p. 2/6. 2 for 30/—,
post free.

MINIATURISED TRANSIS-
TORISED BFO UNIT. A miniature
tunable B.F.O. unit that will enable
your set to receive CW or SSB. Com-
pact single hole fixing. This unit will
fit anywhere. ideal for all Ex-Govt.
Communication  and Commercial
Receivers. Complete with fitting
instructions. Only 39/6, p.p. 2/6.

GLOBE SCIENTIFIC LTD

DEPT. P.E.38, BRIDGEND, LEEDS 1

RECEIVERS AND COMPONENTS

2 0vo
\CITYS
fLECTR )

ANYWHER

BEST EVER 200/240 VOLT “ MAINS ”
SUPPLY FROM I2VOLT CAR BATTERY
Exclusive World Scoop Purchase. The fabulous
Mk.2D American Heavy Duty Dynamotor
Unit with a Massive 220 watt output and
giving the most Brilliant 200/240 volt perforé
mance of all time. Marvellous for Television,
Drills, Power Tools, Mains Lighting, AC
Fluorescent Lléhtlng and all 200/240 vole
Universal AC/D mams equipment. Made at
tremendous cost for U.5.A. Govt, by Delco-
Remy. This magnificent machine is unobtain-
able elsewhere, Brand New and Fully Tested.
Only £4.19,6 + 10/6 postage. C.O.D. with
pleasure, refund guarantee. Please send S.A.E.
for illustrated details.

Dept. PE, STANFORD ELECTRONICS

Rear Derby Road, North Promenade

BLACKPOOL, Lancashire

SITUATIONS VACANT

AMLER.E, AMSE (Elec), City &
Guilds, G.C.E,, etc., on "Satisfaction or Refund
of Fee” terms. Wide range of Home Study
Courses in Electronics, Computers, Radio,
T.V., etc. 132-page Guide—FREE. Please
state subject of interest. BRITISH
INSTITUTE OF ENGINELRING TECH-
NOLOGY (Dept. 124K), Aldermaston Court,
Aldermaston, Berks.

MULTI TAPE COPYING CHANNELS. Vacancy
for man 23 upwards, to take charge of Channeis
after training. Responsibility for planning
production schedules, product quality and
stock control. Professional recording equip-
ment. Ability to carry out Ist line main-
tenance an advantage. London area. Write
Box No. 22.

TERRIFIC TRANSISTORS!

New. No seconds. No re-marks
Orders over 10/~ post free.

BCI68  2/3 BCIO7 3/
BCI&Y  2/6 INTOS 27
BDI2I  18/- IN3TOT 4/
BEYSI 4/ 2N4058  4/6
BFI&T 53 IN3T94 3/
BFI?T8 9/ IN4289  3/-

9V MINI MAINS
8¢ PACK COMPS.
S 17/6

Mini Mains Trans.

MT?9, 9-0-9V, B0mA 12/6

MTé, 6-0-6V, 100mA 13/6

MTI2, 12-0-12V, 50mA 13/6
Submin. bridge rect., 30Yrms, 150mA, 3/6

AMATRONIX LTD.  (Mail order only)
39¢ Selsdon Rd., South Croydon, Surrey
CR2 O0DE

SITUATIONS VACANT (continued)

S8ERVICE ENGINEERS8—we are an  old
established electronics company, but headed by
a young management team, and we need you to
help us, Age is no harrier to a high salary as
you will find out when you join us., Jf you
have experience in T.V., Radio or Hi-Fi
Service and want a job that looks ahead, ]lhm(e
MICHAEL ADLER at 6-636 9606.

TECHNICAL TRAINING by

I C S IN RADIO, TELEVISION AND
ELECTRONIC ENGINEERING

First-class opportunities in Radio and Electronics await the [ C S trained man.
Let | C S train YOU for a well-paid post in this expanding field.
| CS courses offer the keen, ambitious man the opportunity to acquire, quickly and
easily, the specialized training so essential to success. Diploma courses in Radio/
TV Engineering and Servicing, Electronics, Computers, etc. Expert coaching for:
* C.& G, TELECOMMUNICATION TECHNICIANS' CERTS.

C.& G. ELECTRONIC SERVICING.

L
* R.T.E.B. RADIO AND TV SERVICING CERTIFICATE.
* RADIO AMATEURS’' EXAMINATION.

* P.M.G. CERTIFICATES IN RADIOTELEGRAPHY.

Examination Students Coached until Successful.

NEW SELF-BUILD RADIO AND ELECTRONIC COURSES

Build your own S5-valve receiver, transistor portable, signal generator, multi-
meter and valve volt meter—all under expert guidance.

POST THIS COUPON TODAY and find out how 1 C S can help YOU in your
career. Full details of 1 C S courses in Radio, Television and Electronics will be

sent to you by return mail.

MEMBER OF THE ASSOCIATION OF BRITISH CORRESPONDENCE COLLEGES

: International Correspondence Schools ‘
INTERNA"ONAL | (Dept. 152), Intertext House, Stewart Road, |
l .London, $.W.8. l
CORRESPONDENCE [ BEENYN*TS l
l Block Capitals Please I
SCHOOLS = ADDRESS :
|
A WHOLE WORLD | I
OF KNOWLEDGE | 10/69 :

AWAITS YOU ! ——— — ———————— e e
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RECEIVERS AND COMPONENTS

{continued)

WE ARE BREAKING UP
GOMPUTERS

EX COMPUTER PRINTED CIRCUIT
PANELS 2in x 4in packed with semi-
conductors and top quality resistors,
capacitors, diodes, etc. Qur price, 10 boards
10/-. P. & P. 2/-, ith a guaranteed mini-
mum of 35 transistors.

SPECIAL BARGAIN PACK. 25 boards
for £1. P. & P. 3/6. With a guaranteed
minimum of 85 transistors. 100 boards 65/-.

& P.7/6. With a guaranteed minimum of
350 transistors.

GIANT PANELS. Siin x 4in, min. 20
transistors, 9 x 56 uH inductors, resistors,
diodes, etc. 3 for £). P. & P, 2/-,

PANELS with 2 power transistors sim. to
QC280n each board +<omponenxs 2 boards
(4 x OC28) 10/~. P. & P.

TRIM POTS. On 2in x 4in boards +Ta caps
and other components. 1000, 5009, 15K,
20K. State requirements. 5 boards 10/
P. & P, 2/-,

NPN GERMANIUM TOS 1 WATT
POWER TRANSISTORS. On small heat
sink, on 2in x 4in panel. S for 10/-. P. & P.

POWER TRANSISTORS, Sim. to 2NI74
;x-eq; On Finned Heat Sink (10D). 4 for £1.
. & P. 5/-.

DIODES. Ex eqpt., Silicon, 150 PIV, 10 amp.
4 for 10/-. 150 PIV, 20 amp. 4 for €. Post
free.

OVERLOAD CUT OUTS. Panel mount-
ing in the following values . . . 3/- each. 2, 3,
4,10 amp. P, & P

:“&NPIATU RE GLASS NEONS, 12/6 doz.
5 VLS

PAPST FANS. Powerful Extractor/Blower
fans. 230/250V. 100c.f.m., 2,800 r.p.m. 50/-
post free.

MICRO SWITCHES.
type. (0/-doz. P &P,
TOGGLE SWITCHES LONG ARM.
Ex eqpt., SPST 13/6 doz.,, DPST I5/- doz.,
DPDT 22/6 doz. P, & P. all types 2/-doz.

NEW SPRAGUE. 0-22uF 250V
capacitors. 5/- doz. P. & P. /-,

NEW SPRAGUE ELECTROLYTICS.
4ur|sov 5/-doz. P.&P. 1/-.

LARGE CAPACITY ELECTROLYTICS.

Miniature button
t/6.

small

44in, 2in diam. Screw terminals.

7/6 each post free.

4,000mF 72V d.c. wkg.
10,000mF 25V d.c. wkg.
25,000mF 12V d.c. wkg.

KEYTRONICS, 52 Earls Court Road

London, W.8. Mail order only
Tel. 01-478 8499

RECEIVERS AND COMPONENTS
b N TER — ):1
g_s;tng‘l:tl?D 39/6 ity REUTER COLLARO
4-TRACK
BOGEN ERASE
4-TRACK
MICHIGAN REC./PLAY | COSMOCORD ERASE
MED. IMP, 37 /6 . 2/9
TRANSISTORISED FM TUNER
8 TRANSISTOR HIGH QUALITY TUNER.
tuned discriminator. Ample output to feed most
amiplifiers. Operates on 9V  battery. Coverage
use. Fantastic vaine for money
SUB-MIK. TRANSISTOR LW/MW/FM TUNER
tuners, dial and instructions £
TUNER buLcr rur7s sTEREO
Oiled Walnut cabinet, brushed gold front £9 |9 6
panel, vertical styling, internal batteries

{continued)
ERASE

BSR MARR.
4-TRACK 39/6 pair UL218/8 27 6
4-TRACK 4-TRACK
8IZE ONLY 6inx 4in ~ 2}in 3 1.F. stages. Double
88-108Mc/s. Ready built ready for
Similar to above. Complete with aerial,
COMPACT TRANSISTOR FM TUNER
FM MULTIPLEX STEREO ADAPTOR

Printed circuit biscuit, 4 trans. 6
diodes 9V with full instructions £4' I 9'6
LOUDSPEAKERS
12" TWIN CONE 10 127 25 watt, 15 ohm,
watt  PEAK 15 35/ GUITAR SPEAKER
shm 25-13 £5,7.0
10”7 10 watt, 15 ohm -
' ! | 27 40 ohin
CERAMIC — .
MAGNET 49/6 21" 80 ohm ﬁ/ﬁ

Teak 233 - 13} 4", contemp. 12 99 ﬁ
legs for Tape Recorder and Tuner /
or Ampiifier, etc.

CABINE
ole changemer idenl (or mndels

4
RELAYS 14, VT 1.

37 16 ohm,
TWEETER 10W SR'/'(;.skn 25/'
Horn type Hi-Fi 18,000 c/s

CROSSOVER NETWORK 14/-

3ke/s, 16 or 3 chm

MULTIMETERS | S3ARstormen 21/6
from 32/' ;/(‘;\/‘;Igpvou b

SUPER SILICON RECT. T.V., etc., 1,200 PIV
800mA, 5/-: or complete with instr. resistor,
condenser, 8/0 400 P1V HW 64, 6/~; 200 P1VHW

6A, 6/~, BY100 type, 6 for 10/-,

Jumper lead 8. Croc clips to Phono plug 7/6
and Std. Jack Adaptor

TRANSISTORS

2N3638A §/-, 2N3643 5/6, ACI38 5/-, AC141 &/,

ACY20 3/8, ACY21 4/-, ADI40 5/-, AF178 11/8,
AF186 10/, BC108 3/-, BC10¢ 3/-, BCY33 4/8,
BF181 7/-, NKT213 5/6, NKT226 5/6, 0A91 1/8,
0AZ27y 3/8, OC35 §/-, OC45 2/-, OCBID 2/3, OCB2
4/-, 0C200 3/3.
GET103-113-118-119-887-8R9-RON-RY6-7-8 3/~

CHANGER DECKS

UA25 BSR with template, Mono, List £6.19.6
UA25 BSR with template, Ntereo. List £7.9.6
1025 Garrard with template, Momno. List £7.7.6
1023 Garrard with template, Stereo. List £7.17.8

PLINTH insitmulated teak. Complete with £4 ]5 U
Clearview rigid perspex cover for 1025.

P/P on Decks or Plinth and Cover 7/

SWITCH ROTARY RECIPROCATING 4
Position, 15amp. Ningle hole fixing, with 5/6
instructions. List 14/7

C60 CASSETTE 10/3. C00 14/3. 3 Post free

RECEIVERS AND COMPONENTS

{continued)

TRANSISTOR PANELS
lNTEGI;ATED CCT'S TAKEN FROM
EL.

PAN
A — Quad 2 I/P Gate 5/- With Circuit
B — Dual 4 I/P Gate 5/~ and Pin

C — Dual 2 Level Gate 5/-
D — Dual " D" Flip Flop 5/
F — Single I/P Gate 5/~ Post Paid

EX GOVMT. RECEIVER R.209 covering
[—20 mc/s 12V D.C. Input £12,10.0 Post Paid
(Tested).

50 VARIOUS TRANSISTORS on Panels
15/- Post Pa:d
20—-0OC45 .

Connections

£)
20—0C76 £l
40—TK28c £1

COMPUTER PANELS with 40 sil. pnp.or
npn transistors, Diodes and res., 22/6 Post Paid.

COMPUTER PANELS WITH SEMI-
CONDUCTORS. Postage 6d per panel
8—0C42 or GET87S + 24—OA8I 7/6
24—AI678 (V405A) 550 mc/s PNP + 24 o
eIB 90000000008000000000a00000 5
4—OCI70 + 1—OCI39 +2—-0C42 .. 7/6
9—ASZ20 4+ 1—T2040 + 27 Diodes .. 7/6
4—0C42 + 6—GET875 + Diodes 7/6
2—OCI70 + 1—2G306 + OC42 4/-
5—0C23 + I5—O0AI0 .......... 25/-
6—2N388 4+ 2—2G403 + 2—T2040 B/é
8—ASZ20 + 80 Diodes . 7/6
6—ASZ2]1 + I5—0A9I 6/-
9—5SB240 + 18—0QA47 10/-
12—2G106 + 24 Diodes 9/6
8—0C72 + 8—0QAI0 10/~
6—1N388 .......... 7/6
8—0C76 + 8—OAI0 7/6
12—2N388 .......... . 10/~
II—AI67B (V405A) 550
10/~
6/-
6—GET872 + 8—O 5/-
4— 2} cagqoonono 3/-
12—ASZ20 + 80 Diodes 9/6
4—GET872 + 8—OAI0Q or 12/-
4—2G106 + |1—2N24I10 4/-
2—0C42 + 8—0A47 3/-
2—GET872 + 4—0QAi0 or 10/-
24—Sil. h.f. Transistors 15/-
3—GET872 + 3—GEX54I, 22/6
3—0C23 + 6—0AI0 + 1—0A5 16/-

TEST CARDS. 6 transistors 20 for 20/-
ELECTROLYTICS 25,000 @ 12V, 16,000 @
12V, 15,000 @ 10V, 10,000 @ 30V, 4,000 @
60V, 3,000 @ 80V, 2,000 @ 50V, 1,200 @ 180V,
8/6 Post Paid.

ZENER DIODE$—1£ 17
5-75, 6:2, 68, 7-5, 13,
volxs 3/6 each, mostly I wau

POLYSTYRENE CAPACITORS. 125V, I8,
22, 120, 220, 270, 330, 390, 560, 820, 1,000, 1,200,
1,800, 2,200, 2,700, 3 300 3,900, 4,700, 5,600
6,800, 8, 200, 0-01, 6-012, 0- 015, 2/6 doz. Posxl
Packmg, I/~

BRAND NEW BO XED CHASSIS contain-
ing 2—0C35, 2—0C29 12 WW resistors 25/-,
Postage 1/6

NEW CROSS RADIO
6 OLDHAM ROAD, MANCHESTER 4

3-6. 475, 525,
, 18, 20, 27, 30, 33

.200 mids.

BRAND NEW ELECTROLYTICS, 15/16 volts,
05125681010"0304030100
8/- per dozen, postage 1/-. The
C.R. SUPPLY (0., 127 Chesterfield Rd.,
Sheffield, S8 ORXN.

BOOKS AND PUBLICATIONS

R &R RADIO

51 Burnley Road, Rawtenstall
Rossendale, Lancs

Tel.: Rossendale 3152

YALVES BOXED, TESTED & GUARANTEED

BF80 3/- PCC84 3y~ PY8I
EBF89 3/6 PCF80 3- PY82
ECCB2  3/- PCF82 36 uigl
ECLEO  3/- PCL82 4/- 6F23
EF80 1/6 PCL83 4/- 30F5
EF8S 3/~ PL36 5/- 30LiS
EY86 4/~ PL81 4/- 30P12
EZ40 4/6 PL83 4/- 30CI5
EBC4) 4/6 PY33 5/- 50CD6G

3j6
3=
4/6
5i-
2/6
5/-
4/6
5/-
7/6

Transistor Audio Pack, 2G339A, 2G381A, 2G37IB

10/~ each post 6d.
POST, ONE VALVE 9d. TWO TO SIX éd.
OVER SIX POST PAID.

PACKS OF MIXED 4BA and 6BA plated

screws and nuts.

per pack. 10/- per pack incl.

Min. quantity of 150 items
postage. For

specific requirements send 8.A.E. WESTEK,

P.0O. Box 7, Rickmansworth, Herts.
790

Stamped envelope for fuli selection and bargain
offers in MULTIMETERS, RADION, BABY
ALARMS, INTERCOMS, WJALKIE-TALKIES,
RECTIFIERS, SINCLAIR, DULCI, AND EAGLE
Lists. UNDER £1—P. & P. 6d., £1 to £3—1/6,
over £5—2/6. C.0.D. 3/6. MAIL ORDER ONLY.

DURHAM SUPPLIES

367 KENSINGTON STREET
BRADFORD 8§, YORKSHIRE

8ILICON PLANAR TRANSISTORS. 100%
tested and full data supplied with orders,
NPXN types for organ projects, 25 for £1.
PXP types sim. to 2N3702 and germanium
sim. to ACY22, 50 for 1. Post free. WES-
TEK, P.0. Box 7, Rickmansworth, Herts.

INTEGRATED CIRCUITS at lowest price. GE
Type PA234, 1 Watt Audio Amplifier 17/6 each
inc. data. Newest GE Silicon NPN planar
transistor 2N5172. Epoxy for economy.
Passivated for reliability. 25 volt 200mW hfe,
100 niin. 1/9 each. C.W.0, & P, 1/- per
order. JEF ELECTRONICS, 12 York Drive,
((‘;rappenhall Warrington, Lancs Mail Order
niy.

SURPLUS HANDBOOKS

19 set Circuit and Notes ...... 6/6 P.P. 6d
1155 set Circuit and Notes .... 6/6 P.P, 6d
H.R.O. Technical Instructions .. 5/6 P.P. 6d
38 set Technical Instructions. ... 5/6 P.P. éd
46 set Working Instructions.... 5/6 P.P. 6d
88 set Technical Instructions.... 7/— P.P. 6d
BC. 221 Circuit and Notes ...... 5/6 P.P. éd
Wavemeter Class D Tech. inster  5/6 P.P. 6d
18 set Circuit and Notes ...... 5/6 P.P. 6d
BC.1000 (3] set) Circuit & Notes 5/6 P.P. 6d
CR.100/B.28 Circuit and Notes 10/~ P.P, 9d

R.107 Circuit and Notes........ 7/- P.P. éd
A.R.88D. instruction Manual.
62 set Circuit and Notes 6/6P.P 6d
52 set Sender & Receiver Circuits 7/6. postfree
Circuit Diagrams- 5/- each post free.
R.UTI6/A, R. |224/A R.1355, R.F. 24, 25, & 26.
A.1134, T.i154, CR.300, BC.342. BC.3l2.
BC.348.0.E.M.P. BC.624. 22 set.

2/6 P.P. 6d

Resistor Colour Code Indicator...
S.A.E. with all enquiries please.
Postage rates apply to U.K. only.
Mail order only to:
Instructional Handbook Supplies
Dept. P.E., Taibot House, 28 Talbot Gardens
Leeds 8




Whether Buying or Selllng a

Classified Advertisement in
PRACTICAL ELECTRONICS,
could be the answer to your Problem.

For details write to:—

Classified Advertisement Dept.,
PRACTICAL ELECTRONICS
Fleetway House,

Farringdon Street,

London, E.C.4

BATTERY ELIMINATORS

The ideal way of running your TRANSISTOR
RADIO, RECORD PLAYER, TAPE RECORDER,
AMPLIFIER, etc. Types available: 6v, 9v, 12v,
18v (smgle output) 39/6 each, P. & P. 2/9.

9v + 9v; 6v + 6v; or 4iv + 4}v (two separate
ou(qu(s) 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 100°, safety.

ORGAN BUILDERS!

Use our bistable dividers for your
tone sources and cut your costs by

more than half.

A small printed board with four
complete transistor dividers will cost
you only 18/6 including postage so

why pay more!?

Removed from working equipment,
each circuit is meticulously inspected

and tested before di

Just send a S.A.E. for free details to:

spatch.

Roger Allen
13 Millways
Great Totham, Essex

COMPONENTS

BY RETURN OF POST

MULLARD POLYESTER CAPACITORS
(£10%)

400 Volt; 0-001uF, 0-001SuF, 0-0022uF,
0-0033uF, 0-0047uF, 0-0068uF, 0-0luF, 6d.
QISuF, 0022uF, 0'03I4F, 7d. 0-047F, 8.
0-068uF, 0-1,F, 9d.

160 Volt; 0-0IuF, O OIS;;F 0- OIIuF 6d.
0:33uF, 0:047uF, 0-068uF, O-lu

0-15u4F, 0-22uF, l0d. 0 33uF I/Zd 0 47;1F
1/4d. 0-68BuF, 2/-. [1-OuF, 2/6d.

250 Volt. P.C. Mounting Miniature; 0-01ul
0-015uF, 0:022uF, 6d. 0-033uF, 0-047uF, 7d
0-068uF, 0-1uF, Bd. 0-15uF 1od. 0-22uF, /-,

SUB-MINIATURE ELECTROLYTIC
CAPACITORS (—10%, +50%)
all values in ;LF

6 Volt 50 100 200 320)
10 Vo:t 26-4 10 ;6 1%0
10 Volt 25 64 125 0
1S Volt 10 16 25 40 ~!/-each
25 Volt 64 o te 25
40 Volt 8 16 32 50

R.C.S. PRODUCTS (RADIO) LTD.
{Dept. P.E.), 31 Oliver Road, London, E.I7

CERAMIC DISC CAPACITORS
150pF, 270pF, (+20%) 330pF

470pF, 680pF. 1000pF, (—20% +80%)
5d. each

WENTWORTH RADIO

HIGH STAB RESISTORS (CARBON
SEND S.AE. 01-449 3087 FILM) Very Low Noise
FOR NEW STOCK 104 SALISBURY ROAD = Y 82 watt '5;/3/4;77ohms to II% n o:ms %g each
ostage & Packing |/- -5 watt o 4-7 ohms to ohms 2d each
LIsT -HIGH BARNET SKELETON PRE-SREST
POTENTIOMETE
ACYI7 7/7 | MATIOO 7/9 NKT213 6/~ NKT274 5/
ACYI8 46 | MATIOI 8/6 | NKT214 3/9 MKT275 4 (g, Gl h'°°°135v?, 5:330%/’"2 pnd
ACYI9 $/— | 2N355 7/6 NKT215 4/9 NKT277 5/— QLD 1O Glu] o = %
ACY20 4/9 | 2N38BH 8/6 NKT216 10/— NKT405 14/9 £30%>4M "'°”‘|‘/’"“' e aeaennced
ACY2l 5/- | 2404 5/— NKT217 10/6 NKT406 13/6 treuit Mounting 1/- eac
:‘Emz‘z g;- :ﬂﬂf :;; DIODES—OABS, OA9L, 1/6 each.
6
N SILICON RECTIFIERS
:::;; %2 SPECIAL OFFERS NE;;;; :;: BY236 0-5 amp 800 volt 3/— each 4 for I1/-,
AF259 7/6 NKT791 s/9
BCI07 4— BCI07 2/8 BCI09 2/8 NKTI0339 6/6 C.W.0.POST AND PACKING ADD 1 /-
BClo8 3/9 BCI08 2/6 ACI28 3/- NKTI104(9 5/- ON ORDERS UNDER £
PSR 3 NKTi2389 1076 MAIL ORDERS ONLY TO
OC4s 1/8 | 2N929 7/~ 1 NKT261 43 CARBON = YATES ELECTRONICS (FLITWICK)
oc70 4/6 | 2N930 8/- | NKT262 43 RESISTORS LW D
oCTI 2/3 | 2NI13} 10/— NKT264 43 iWact .
ocn 2/6 | 2NI132 12/9 = VALVE 3d each 29 LYALL CLOSE, FLITWICK, BEDS.
OC74 3/9 | 2N3391 6/- NKT 4/ HOLDERS 6d and.9d
ocrTs 39 | 2N3391A 6/9 NKT272 a- each
EX-COMPUTER PANELS Siz. Post and Packing costs are continually rising.
SALES 2in. % 4in. with TRANSISTORS DIODES Please add 1/- towards same. CASH WITH
RESISTORS, CAPACITORS, etc. ver | ORDER PLEASE
P.O. BOX 5 % mitlion already Sold out to the Trade.
WARE, HERTS 7or800 only left at our Ridiculous Price of | OVERSEAS QUOTATIONS BY RETURN
TEL.: WARE 3442 £3 per 100 panels or £28 per 1,000 panels. | SHIPMENTS TO ANYWMERE IN THE
. Plus carriage 6/- per 100 panels. WORLD
OVER 3 MILLION SILICON IAMthI;IA&TEGf;ETI.Vg:YANSISTORS AVAILABLE FOR I/- TESTED TRANS'STORS |/-
Qty. Qty.  Quy. Qty. each ONE PRICE ONLY PNP. NPN.  aach
TRANSISTORS Prn:e Price  Price Price < SILICON PLANAR l/- EACH
Type and Constructlon 100 500 1,000 10,000 BCI08 2N696 2N1132 N2220 733
Al Germ. A. PN TO-1 =ACI27, NKT773, ACI57, ASY86 c: 10 £15 £25 £200 BCI09 2N697 INI6I3 2N3707 2N3391
A 2 Germ. A.F. PNP T0-5 =ACY!7-21, NKT237-245 £3 €5 £40 BFY50 2N706 2NI7IL 2N3711 TiS44
A 3 Germ. A.F. PNP T0-1  =ACI28, NKT271, 2G38] c £3 £5 £40 BFYSI 2N708 2N2904 25102 2N2906
A 4 Germ. RF.PNP T0-1  =0C44-45, NKT72/125, ASYS4  £1.10 £4.10  £7.10 £60 BFXB4  2N929 2N2905 25103 2N2907
A 5 Germ. R.F. PNP T0-5 =2N1303, NKT164-7, 2G30I-3 £1.10 £4.10  £7.10 £60 BFX86 2N930 2N2924 25104 2N2696
A 6 Germ. V.H.F. PNP T0-1 =AFI16-7, KNT667, 2G417 £3.10 £15 £25 £200 BFX88 INTI3L 2N2926 28732 2N3702
A 7 Assorted Germ. A.F.-R.F. PNP mixed cans, general purpose i5s. £2.10  £4 £32 N3703
A 8 Germ. A.F. S0-2 PNP =2G371-89, ACY27-31, OC7I1-75 £ £7.10 £12.10 £100 From Manufacturers’ Over-runs—Unmarked Plastic and
A 9 Sil. Alloy PNP T0-5 =25301-5, BCY17-29, BCY30-34 £2 £7.10  £12.10 £100 Metal cases. Devices similar to above Nos.
A10 Sil. Alloy PNP $0-2 =25321-325, ©C200-205 £2 £7.10 2. £100

Al to A7 Guaranteed 80%, Good usable Transistors ideal for low cost production work and experimental
use. AB to A0 are all perfect devices, factory tested, no open or short circuit Transistors in these lots.

BRAND NEW FULLY TESTED EPOXY CASE
UNIJUNCTION TRANSISTORS. Type TIS43 and
BEN 3000 and replacement for 2N2646. Full data available.
LOWEST PRICE AVAILABLE ANYWHERE. 100 off 4/-
each = £20; 500 off 3/6 each = £87.10; 1,000 off 3/- each =
£150. Sample devices 7/- each on request.

HIGH QUALITY SILICON PLANAR DIODES.
SUB-MINJATURE DO-7 Glass Type, suitable replacements
for OA200, OA202, BAY38, 15130, iS940. 200,000 to clear
at £4 per 1,000 pieces. GUARANTEED 80% GOOD.

SILICON PLANAR PLASTIC TRANSISTORS.
2N3708A VcB30 Hie 20-60. All marked fully tested and
guaranteed. | off 1/6 each; 100 off 10d. each; 500 off 9d.
each; 1,000 off 74d. each,

TO-5 METAL CAN SILICON PLANAR TRANSIS-
TORS. VERY HIGH QUALITY 99% good type. 2N697,
BFYSI, 2N 1893, £8 per 500 pieces. £13/0/0for 1,000 pieces,

FULLY TESTED DEVICES AND QUALITY
GUARANTEED—SURPLUS TO REQUIREMENTS
©A202 Silicon Diode. Fully Coded,

150 PIV 250mA Qty. Price £30 per 1,000 pieces.
ORPI2 Cadmium 5ulphide Cell

1-24 9/- each; 25-99 7/- each; 100-999 6/- each; 1,000 up
5/6 each. Made in Holland.

BY100 SIL. RECT'S 800 PIV 550mA.

1-49 2/6 each; 50-99 2/3 each; 100-999 2/- each; 1,000 up

1/10 each. Fully Coded. I1st Qlty.

Amp

D)

THYRISTORS (S.C.R's
TESTED, BRAND
CODED: TO-5 CAS
Type No PIV
2NI1595 50
INI1596 100
2N 1597 200
2NI1598 300
IN1599 400
BT X30-580 500
BTX30-600 600
TO-48 CASE (STU
Type No. PiV
2N682 50
2N683 100
21N685 200
2N687 300
2N688 400
2N689 500
2N690 600
2N69I 700
2N692 800
TO-46 CASE (STU
Type No PIV
2N177) 50
2N1772 100
2N1774 200
2NI776 300
ANI777 400
2N1778 500
2N2619 600

)
NEW AND
E

GERM. PNP AND NPN TRANSISTORS FULLY
TESTEI?C):. UNMARKED SIMILARTO 1/6 EACH
ACY22

ACI25 ACY36 NKT677 OCSI 2G381
ACI26 ACY27 NKTI4l NKT7I3 OC82  2G382
ACI27 ACY28 NKTI42 NKT773 2G30l  2G399A
ACI28 ACY29 NKT212 OC44  2G302

ACI30 .ACY30 NKT2I3 OC45  2G303 )
ACYi9 ACY3l NKT214 OC7I 2G308 16
ACY20 ACY34 NKT2I5 OC72  2G37I h
ACY2l ACY35 NKT271 OC75  2G374 eac

>
POWER TRANSISTORS

ocas oc3s NKT403 ASZI7

0C26 ADI30 NKT404 Ti3027 5/-

ocas ADI140 NKT405 T13028 aach

0c29 D149 KT452 T13029

N
Manufacturers’ Surplus Germ. A.F. All similar to above.

TRANSISTOR EQVT. BOOK

2,500 cross references of transistors—British, European,
American and Japanese. A must for every transistor user.

Exclusively distributed by DIOTRAN SALES. 15/~ EACH.
TEXAS 2G371 A/B
Eqvt. OC7! Germ.| Vast mixed lot of subminiature
Gen. Purpose Trans. | glass diodes, Compaising of
Each | Silicon, Germ., Point Contact
1-99 .1/6 | and Gold Bonded types plus
100-499 .1/3| some Zeners, 500,000 available
500-999 s at Lowest of Low Price,
1000 up . ..9d. | 1,000 pieces £3.0.0. 5,000 pieces
All Brand New and | £13.10.0. 10,000 pieces £23.
Coded.
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GEATRONIX LIMITED

EDUCATIONAL

ELECTRONIC EQUIPMENT

MANUFACTURERS OF

NORKIT

A ncw HOBBY for the automation age

%

- L =

% Simple building bricks to build your
own ELECTRONIC BRAINS.

% Easy to understand handbooks to
guide you.

% Learn about LOGIC, BINARY arith-
metic and BOOLEAN algebra.

% Modules are rapidly assembled and
dismantled to use again.

% Make machines that play games, inside the unit.

control model railways, etc. and

control automatic machines of any

description. audible alarm.

Telephone: SOUTHEND 62521

and demonstrating

NORKIT JUNIOR £8.16.0
(as shown)
NORKIT SENIOR £17.12.0
- Handbooks supplied for each kit
J or available separately 6/- each

LOGIC DEMONSTRATION UNIT TYPE LDU.1

A new teaching aid for rapidly setting up
logic circuits. Stackable
patching leads are used to interconnect logic
symbols on a mimic diagram. The symbols
are connected to appropriate components
Switches and pushbuttons
are provided to simulate input conditions
and outputs are indicated by lamps and an

£68.0.0

GEATRONIX LTD., 28 REDSTOCK RD., SOUTHEND-ON-SEA, ESSEX

CITY AND COUNTY OF BRISTOL
BRISTOL TECHNICAL COLLEGE
CAREERS IN RADIO AND RADAR

Marine Radio Officers

2 year full-time course leading to the Second and First Class
P.M.G. Certificates and the B.O.T. Radar Maintenance
Certificate,

Conversion Course (Second Class to First Class).

R.T. Licences (Full or Restricted).

Licensed Aircraft Radio Engineers

2 year full-time course covering the Aircraft Radio Engineers
Licences categories A & B, issued by the Board of Trade
(Civil Aviation) followed by a 6-months' course for Radar

Rating (A & B) in association with the above.

Courses for Qualified Marine Radio Officers
Single Side Band Techniques (2 weeks)
Marine Electronics Diploma Course (3 months)
Advanced Marine Electronics Diploma Course (3 months)

Training is given on the latest types of Marine and Aircraft
equipment in approved Laboratories at
THE SCHOOL OF RADIO AND RADAR
Senior Lecturer-in-Charge: F. E. Barltrop

For further information, apply:
Registrar
Bristol Technical College
Ashley Down
BRISTOL 7

\f}i‘;ﬁgij -
o

= il

L]
MAZING MINI-DRILL
it = R .
q @, @ Indispensable for precision
r‘%ﬁx-l drilling, grinding, polishing,
FOR etching, gouging, shaping.
E PRECISION Precision power for the
MDDE enthusiast. Shockproof.
L Completely portable power
from 4f volt external.
battery. So much more
scope with MINI-DRILL.
Super Kit (extra power, in-
terchangeable chuck) 79/6
p.p. 2/6.
De Luxe Professional Kit
with |7 tools 130/- p.p.

4/6.
+ 6 TOOLS Money Ref. Guarantee,

MERLIN SUPPLY CO.

PEIQ Nailsea, Bristol BS|9 2LP

ABRASIVE
SPEAR DRILL

792

12in. «“«SUPERB” £15

The exceptional quality and performance of
the *‘Superb’ brings truly exceptional
sound from a single loudspeaker,
recreating the musical spectrum virtually flat
+5db. 20 to 17,000 c.p.s. The unit consists
of the latest ‘double cone, woofer and
tweeter cone together witha massive Baker
" FERROBA ' magnet assembly having a flux
density of 16,500 gauss and a total fiux of
176,000 Maxwells. Bass resonance 22-26
c.p.s. Rated 20 watts. Voice coils available
8 or 15 ohms. Suitable forall High Fidelity
Systems. A high quality loudspeaker
providing clear reproduction of the
deepest bass and highest treble.

preeemiou Baker Reproducers Ltd

Bensham Manor Road Passage, Thornton Heath, Surrey. 01-684-16685




ELECTRONIC ENG.
Advanced Electronic Eng.—
Gen. Electronic Eng.— Ap-
plied Electronics — Practical
Electronics — Radar Tech.—
Frequency  Modulation
Transistors.

ELECTRICAL ENG.
Advanced Electrical Eng.
General Flectrical Eng. —
Installations — Draughtsman-
ship — Hiuminating Eng. —
Refrigeration — Elem. Elec.
Science — Elec. Supply
Mining Elec. Eng.

CIVIL ENG.
Advanced Civil Eng.
General Civil Eng. — Muni-

cipal Eng. — Structural Eng.
—Sanitary Eng.—Road Eng.
— Hydraulics — Mining —
Water Supply — Petrol Tech.

BRITISH

The new edition of “ENGINEERING OPPOR-
TUNITIES”’ is now available
to all who are anxious for a worthwhile post in
Engineering. Frank, informative and completely
up to date, the new “ENGINEERING OPPOR-
TUNITIES?”’ should be in the hands of every
person engaged in any branch of the Engineering
industry, irrespective ofage,experience or training.

On ‘SATISFACTION OR
REFUND OF FEE’ terms

Thisremarkable book givesdetailsofexaminations
and courses in every branch of Engincering,
Building, etc., outlines the openings available and
describes our Special Appointments Department.

WHICH OF THESE IS
YOUR PET SUBJECT?

without charge—

RADIO & T.V. IENG.
Advanced Radio General
Radio— Radio & TV Servicing

— TV ngineering — Tele-
conmmunications —  Sound
Recording -—— Automuation —
Practical Radio —  Radio

Amatenrs’ Examination.

MECHANICAL ENG.
Advanced Mechanical Eng.
Gen. Mech. Eng.—Mainten-
ance Eng. — Diesel Eng. —
Press Tool Design — Sheet
Metal Work — Welding —
Eng.  Pattern Making —
Inspection - Draughtsmanship
— Metallurgy — Production
Eng.

AUTOMOBILE ENG.
Advanced Automobile Eng.—
General Anto. Eng. — Auto.
Maintenance — Repair
Auto. Diesel Maintenance —
Auto. Llectrical Equipnient—
Garage Managenent,

WE HAVE A WIDE RANGE OF COURSES IN OTHER SUBJECTS IN-
CLUDING CHEMICAL ENG., AERO ENG., MANAGEMENT, INSTRU-
MENT TECHNOLOGY, WORKS STUDY, MATHEMATICS, ETC.

VALUABLE NEW HANDBOOK

T0 AMBITIOUS

FREE weinizas

Have you had your copy

of “Engineering Opportunities *’ ?

THIS BOOK TELLS YOU

J¢ HOW to get a better paid, more interest-
ing job.

Y HOW to qualify for rapid promotion.

Y HOW to put some letters after your name
and become a key man . .. quickly and
easily.

Y HOW to benefit from our free Advisory
and Appointments Depts.

Y HOW you can take advantage of the
chances you dre now missing.

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

164 PAGES OF EXPERT

CAREER - GUIDANCE
PRACTICAL INCLUDING
EQUIPMENT TOOLS

Basic Practical and Theote-
tic Courses for beginners in
Electronics, Radio, T.V., Etc.,
AM.LER.E. City & Guilds
Radio Amateurs™ Exam.
R.T.E.B. Cerlificate
P.M.G. Cerlificate
Practical Electronics
Electronics Engineering
Practical Radio
Radio & Television Serviting
Automation

The specialist Llec-

tronics  Division of

B.I.LE.T.

NOIW offers you a
real laboratory train-
ing at home with
practical equipment.
Ask for details.

B.L.E.T.

You are bound to benefit from reading
“ENGINEERING
TIES”’ — send for your copy now-—

OPPORTUNI-

FREE and without obligation.

POST COUPON NOW!' |
S €
T0 B.LE.T., 316A ALDERMASTON COURT,

IALDERMASTON, BERKSHIRE.

Please send me a FREE copy of “ENGINEERING

OPPORTUNITIES.” I am interested in (state subject,

Which qualification would increase your earning power!? NAME

AM.ILE.RE., B.Sc(Eng), AMSE, AMIPE, AMILM.L. ARILBA, [ "~ "~ "ty
A1O.B., AM.IEx., ARICS,MRSH, AMILED,AMIMunE,K CENG,

CITY & GUILDS, GEN. CERT. OF EDUCATION, ETC. IADDRESS

INSTITUTE OF ENGINEERING TECHNOLOGY I ............................. TN T Tt as
316A ALDERMASTON COURT, ALDERMASTON, BERKSHIRE

WRITE IF YOU PREFER NOT TO CUT THIS PAGE

THE B.L.LE.T. IS THE LEADING INSTITUTE OF ITS KIND IN THE WORLD

Printed 1n England by The Chapel River Press,
Kiogstons

Published approximately on the [5th of each month by 11°C Magazines Limited, Tower House, Southanipton Street, London, W.C.2.
Andover, Hants. Sole Agents for Australin and New Zeuland—Gordon & Gotch (A/sin) Lid. : South Afriea Central News Agency Ltd. : Rhodesia, Malawi and Zambia
Itd. East Africa Stationery and Office Supplies Ltd. Subscription Rale (including postage) : For one yenr to any part of the world £2 25, 0.

Practical Electronics ia sold subject to the following conditions, namely, that it shall not, without the written consent of the Publishers hirst given, be lent, resold, hired out or
otherwise disposed of by way of Trade at more than the recommended eelling price shown on the cover, and that it shall not be leut. resold or hired out or otherwise dirpoeed of in a
mutilated condition or in any unauthorised cover by way of Trade, or affixed to or us part of any publication or advertising. literary or pictorial matter whatsoever.



ENGLANDS LEADING COMPO

SOLID STATE-HIGH FIDELITY

AUDIO EQUIPMENT

Mono or Stereo Audio, Equipment devel-
oped from Dinsdale Mk.Il—each unit or
system will compare favourably with
other profescional equipment selling

at much higher prices.

COMPLETE SYSTEMS
FROM

£15.5.0

THE FINEST VALUE IN HIGH FIDELITY—
CHOOSE A SYSTEM T0 SUIT YOUR
NEEDS AND SAVE POUNDS

All units available separately.

SEND FOR FREE BROCHURE (No. 21) TODAY'!
DEMONSTRATIONS DAILY AT ‘303" EDGWARE ROAD

INTEGRATED TRANSISTOR AMPLIFIERS
MABS8 12 WATTS STEREO

We are pleased to offer two new designs with the
choice of either mono or sterec systems. These BRITISH
DESIGNED UNITS favour the user in 50 many ways—
with tantastic power and quality with tar greater
adaptability, with freedom for battery or mains operation.
For complete Jistening satisfection choose either the—

ENT & EQUIPMENT CENTRES

ELECTRONIC ORGANS 5 1954152 Surs
Acclaimed by everyone

The MAYFAIR

A completely new development in
portable elecuanic musical instru
ments and a new feld for the home
constructor  The "MAYFAIR' pro
duces a multtude of the mosi
pleasing sounds with a wide range  Deposit £36.8 0 and THE MAYFAIR 89 GNS
of ton colours suiable for ciassic 12 monthly payments of BROCHURE §
ot popular music The argan is  £9. Total £144 B.0

tully polyphonic. that 1s full cosds can ba played over the entire keyboard. Supplied s a kit of parts which
includes 165 transistors. prnted circuits panel. specizl fully sprung and depih of touch adiusted kayboasd, attractive
vynair covered cabinet with cany handle A camplete detailed and Nlustrated construction manual s provided with
cucurts and full parts st All dems may be purchased separately Al parts suppled are fully guaranteed Full atter sales
service

The GROSVENOR

s designed for the more ambilious musician and has a much wider range
than most commercial 0igans It comprizes two four-octave (49 note)
keyboards and a thirteen-note pedal board. It has four piches (i

Bit_4ft, 2t 111) on the upper or sala keyboard, three pitches (i e, 164, 81,
411) on the lawer ot accompaniment keyboard, two pitches (1e . 16f1, 811
on the pedal board Variable sustan on the solo keyboard and variable
vibrato on both keyboards it has 15 voices in the solo tone-forming unit
10 voices in accompaniment tone-forming unit and 4 voices in the pedal
tone-forming unit All components and kit sections are avaslable
saparately nciuding the Oak Console at £65 18.0

A complete detailed and illustrated consiruction manual 1s provided with
circuits and tull pants list. All items may be purchased separately All
parts supplied are fully guaranteed. Full after sales service and advice
freely avalable.

Once built the "MAYFAIR' or 'GROSVENOR™ will then provide
yaars of enjoyable entertanment.

Call in--See them for yourself

Deterred terms avadable
COMPLETE KIT
Deposit £29.13 0

12 monthly payments of
£7. Toel £11319.0
BUILT AND TESTED

THE GROSVENOR
KITS FROM £220 terms availabte
BROCHURE 98

PRACTICAL ELECTRONICS - ELECTRONIC ORGAN KIT
We are able to supply Parts as described in this serias. Details on request

ORGAN COMPONENTS: COMPLETE RANGE IN STOCK - 49 AND 61 NOTE KEYBOARDS 2 T0 5 AMP GOLO CONTACTS

MARMONO ORIHEISTEAED [ daicld COILS AND CHOKES - REVERBERATION SPRINGS AND UNITS - STOP TABS AND ASSEMBLIES - PEDAL BIARDS ~AHODIUM
£8.10.0 BOSTREACKINGIS/a £16.10.0 OFTIONAL MAINS UNIT AND GOLD CLAD WIRE. ALSC PRINTED CIRCUITS £1C COMPLETE RANGES FOR TRANSISTORISED ORGANS ASK FOR NEW
EITHER MODEL cTHoY PS20 62/6d. pp. 4/- PRICE LISTS WITH DETAILS. LEAFLET 98 ALLENOUIRIES TO- ORGAN DEPT MR ELVINS
lllustrated leaflets 12 and 14 FREE on request.
e
72 : NEW MODELS

DO IT YOURSELF
MW/LW PORTABLE

| New printed circuit design with
tull power output. Fully tunabie
on both mw/iw bands. 7 transistors plus diode,

NOMBREX
TRANSISTORISED
Test Equipmant

PRICE Leaflet

push-pull circuit. Fitted 5 inch speaker, large P (Gl
tercite aeriat and Muliard transistors. Easy to build 39%  Xtal RF Gon. 2910 0 35
with ternfic results. All local and Continental 30 Audio Generator 1910 0 24
stations. 3 R.F. Generator 1210 0 25
TOTAL CDST £6.19.6. P.P. 46 32 CR. Bridge 1010 0 26
TO BUILD Send for Brochure 1 33 Inductance Bridge 20 0 0 29

SCOOP! STAAR RECORD PLAYER
Deck. Plays 33,45.78 recards. 9 volt
operated. With mono cartridge. Brand
new. As illustrated. 55/6 post 3/6.

el 1

STATSTRTR)

&

- - MULLARD
1 WATT
QUALITY GAR RADIOS earn

10ng hours on the r0ad Has quick push-button operation for
Immediate station setection and thoice ol Medum o Long
wave frequency Oulput of 3¢ watls enturen crisp, 1o
sound sven at high motonng soeeds. Includes full acc
01168 a0d nsteuchions

POSITIVE/NEGATIVE EARTH PRICE £1212.8 pp.
MANUAL 23 above £3996. but wih wnple MW/LW
Push Bution

trans)storumt
complete with
volume control.
Output to 3 ohms. Idesl for use with
Staar record Deck. 45/- post 3/,
Send for laatiet 2,

VHF FM SUPERHET TUNER MKII
“5-MULLARD TRANSISTORS & 4 DIQDES * 300 Kc/s
BANOWIDTH - PRINTED CIRCUIT CONSTAUCTION
" HIGH FIDELITY REPRODUCTION MONOQ AND STEREQ
A populs VHE FM Tuner
now used throughout the
country for quality reception
of monophomc and. with the
decoder stereophonic broad-
casts  There is no doubt
about 1t--VHF FM gives the
the real sound Ex:ellem

BUILD A QUALITY

TAPE RECORDER
To got the best out of your MAGNAVOX DECK, you need a
MARTIN RECOADAKIT This comprses 3 special high
Quality 6 valve amplifier and pre-ampliticr which comes to
You assembled on s prited circut board—n fact every
thing needed down to the last screw FOR MAKING A
SUPERB TAPE RECORDER. which. whon bullt, wiif com-
pare favourably with instruments costing twice as much, yel
you need no expenience of technical skill ta bring this about
THE INSTRUCTIONS MANUAL MAKES BUILDING EASY
AND SUCCESS ASSURED

NEW — MALLORY LONG LIFE
MERCURY BATTERIES
50", OFF LIST PRICES

*AM12 1 35 volts 3600 m/aH
e 2" xf dha

GARRARD
RECORD
DECKS

8RAND
NEW

OUR PRICE 5/-each
* RM$25 10 35 voits 350 m/aH
a Pack of 8 Swe 2y x § dia
OUR PRICE 10/~ each

Easily spint into eight 1 36v celis
These celis are ideal for any

P P 22/8 exther model
Kit compnises : Oeck. Amplifier. Cabinet and speaker, with

MICROPHONE 7 in 1,200 ft. tape. spare spaol and Distributors requirements.

s1abihty applcaton where SMALL SI2€ All below list price £ s d
PARTS TOTAL cosr £6.19.6. HIGH CAPACITY and LONG 2025Mono/Stereo GKS25 8 80
DECODER £5.19 6. LIFE are required. 3000LM Mona/ Stereo
{CABINET 20/ EXTRA) ASK FOR LEAFLET 3. QUANTITIES AVAILABLE o 9 TAHC 3 :g g
ATE0 Mk 1 13 00
MANUFACTURERS-—-DISTRIBUTORS TRANSISTORS_ AP75 18 00
Weo pubish o QUANTITY. SEMI-CONDUCTOR
BoLLETN g v 300 rreers omvier seunwe | SEMICONDUCTORS stss 1se
FAOM 5T0CK duni to | nutes at KEEN
PRICES couped with PROMPT DELIVERIES COMPLETELY NEW 1969 LIST OF SLrs 59 0o
TO OBTAIN YOUR COPY, WRITE 10 US (on Company 1000 types. Send for your FREE COPY SL95 s 00
Headed Notepaper please) requesting our  SEM). A70 Mk 11 12 120
CONDUCTOR BUILETIN For TELEPHONE QUOTATIONS. TODAY. (list 36) 8.5.R. UA2S Mono 5196
PHONE (01) 723 1008/ Extn. 4 (01) 723 0401 Exin 4. . MAES 91986
. S.C.R.’s from 5/- MA70 12120
We purchase medium to large quantities of . i AT Y
Transistors and Devices excess to Manufacturers | Field Effect Transistors from 7/6 401 Garrard 28 100

Power Transistors from 5/-
Diodes and Rectifiers from 1/6

Camage/Packing 7/6d ail models
Complata 1angn ol eccessones avaiiabie

ALL UNITS AVAILABLE SEPARATELY Today's .
R LG, o Write or phone 723- 0401 extn. 4.
5 /D ’
PO D p 4 ’

VISIT OUR NEW HI Fi CENTRE at 309 EDGWARE ROAD
AND SAVEUP TO £ 400N SEPARATE UNITS GR THE SYSTEM OF YOUR CHOICE

for ail leading makes
AMPLIFIERS
TUNERS

DECKS
SPEAKERS
MICROPHONES
TEST EQUIPMENT
HEADPHONES
CARTRIDGES, etc.
Allwith

Terrific Savings

It will PAY YOU
1o pay us a VISIT!

COMPLETE SYSTEMS from £46 — Saves £12.10.0!

HENRY'S RADIO LTD

OPEN MON.-SAT. 9 a.m.—6 p.m. THURS, 9 a.m.—| b.

Send tor new 8-page illustrated Hi-F1 list 16/17.

Zlas%mted )

COMPLETELY NEW 9th EDITION {1969)

The most COMPREHENSIVE—
CONCISE—CLEAR COMPONENTS
CATALOGUE

Complete with 10/- worth discoutt vouchers
FREE WITH EVERY COPY

* 32 pages of transistors and semi-conductor
devices, valves and crystals.

210 pages of components and equipment

70 pages of microphones, decks and Hi-Fi
equipment.

6,500 ITEMS

320 BIG PAGES 3| 1I] today7

303 Edgware Road, London, W.2. Mail Order Dept.
all types of Components, Organ Dept. (01) 723-1008/3

*

Post
etc2/

309 Edgware Road, London, W.2. High Fidelity
Sales, P.A. and Test Equipment, Record Decks(01) 7236963



