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{ An exciting hobby.... for everyone
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meet the precision

’ s SOLDERING
INVADER' istruve

Precision instruments supplied with standard detachable

copper chisel face bits. Standard temp. 360°C at 19/23/27

|

watts. Special temps. from 250°C/410°C

For perfection
in soldering
L1076 L646
BIT SIZE 1/4" BIT SIZE 3/16"
6.34 mm Dia 4.75 mm Dia
27 watts. 23 watts
£218 £212

L706 —

BIT SIZE 1/8"
3.2 mm Dia.
19 watts

£1°96

Don’‘t take chances.
We don't. All our
ADCOLA Instruments
are ofimpeccable qual-
ity. You can depend
onADCOLA day afterday.
That's whythey'resopopu-
lar.You getgood service ...
reliability...from our famous
thermallycontrolied ADCOLA
Element and the tough steel
construction of this production
tool. ADCOLA day after day.

Send for NEW
y cataloguetoday
ADCOLA PRODUCTS LT0L ADCOLA HOUSE GAUDEN ROAD LONDON.SW4 6LH

Postage,packing paidon orders over £2 under £2.add £0-10
Models required

Name
Address

EE9

Are you alright
for Jacks? i

Ask for Rendar Jack plugs and sockets at your loca

stockist. They come in a wide variety of configurations

and in cases of difficulty can be ordered DIRECT from L
the Rendar factory

Standard, mini and sub-miniature sizes

ptugs in both <
screened and unscreened versiond

socket bodies in high melting

point thermoplastic . . . several unique features (some protected by UK
and US Patents) ... Post Office and NATO specifications

It you want to study all the facts and figures, all the ingenious con
struction details, send for the Rendar Electronic Components Catalogue
of technical data sheets covering their entire range of products

The cost of the catalogue is 25p, including P & P, and it's money very
well spent |

RENDAR

Rendar Instruments Ltd., Victoria Road
Burgess Hi|l, Sussex. Tel. Burgess Hill 2642-4
Cables: Rendar, Burgess Hill

NT POWER 12t Tsano)
BROADCAST RECEI

WITH 3 in 1 4C/DC POWER SUPPLY SYSTEN
MAINS/BATTERY pius BUILT-IN BATTERY BOOSTER

OUR PRICE

+40p P. & P, £10-50

No less than 3 VHF BANDS.
plcks up Aircratt Transmissions,
Pop Pirates, Tarxis, Ambulances,
Lceal Radio, Continental and all BBC,
VHF Stations plus fascinating Public Service
Transmissions we are not allowed to mention] Even
TV sound in ceztain aress. PLUS A SPECIAL WEATHER-
BAND. Frequency ranges: MW3540-1600KHZ, FM88-108MHZ
Airband 108-145 MHZ, VHF 145-176MHZ, 23 semi-conductors—
12 transistors, 11 diodes and thermistors. Automatic frequency
control. 31° telescopic aerial. Runs off mains AC 230/250 volta
or off 4 Ul] batteries, or use re-chargeable nickel alkalj cell. Finished in strong
leather grained case with carrying handle. Approx. size 101" x 6f" x 317
Written guarantee. Special magnetic ear-piece for persona! listening, dry batteries
FREE. HURRY! Limited quantity from Sonic 8ound. Fully guarsnteed.

Tune into the world with this amazing world
radio. A truly exceptional unit in performance
and looks—leatherette with stainless wteel trim.
Looks good anywhere. Use either as a portable

with standard batteries or plug it

1} directly into 220/240 volt domentic
mains supply. 14 Transistors; 9 djodes;

8 1 thermistor. taternal ferrite rod

antenna plus telescopic aerial.

et £28-95

+S0p P. & P

| AVEBANDS Beparate tone, volume and tuning
A ::‘::":w: controls with push-button selectors

for the 8 WAVEBANDS.
INEOAL /" Complete with earpbone for personal
listening. Frequency ranges: Long wave
{ 150-350Kcs, Medium  353-1605Kcs.
j|Marine 1:6-4-5Mcs. Short Wave 12-24Mca
|FM/VHF 88-108Mcs. Afrcratt 108-135 Mes.
PUBLIC SERVICE BANDS 135-174 Mcs. Fully
guaranteed.

N.B.—The Ministry of Post & Telecommunications has pointed oul that a
licence (not generally available to the publie) is required for reception of trans.
e missions by Fire Brigade, Aireraft, Shipping, ste,

(Dept. EDS), 372 EDGWARE ROAD-
g«m SONIC SOUND LONDON, W.5. Tel. 01-783 0094,

Call 1 Mond: to Saturda
AUDIO LTD.  aller velcome Monday o




HDME RADIO (Components) LTD , Dept. EE, 234-240 London Road, Mitcham,CR4 3HD . Phone 01-648 8422

The Catalogue you MUST have!

; Home Rabio

COMPONENTS

«¥a

Details of our popular
Credit Account Service
and our Easy Ordering
System are included

in the catalogue.

".
Only 55p.plus 20p F2ENE



100/40, 160/23, 250/16, 400/10, 640/6-4. 800/4, 1000/2-5, Bp. 100/64, 160/40, 250/25, 400/16,
640/10, 1250/, 1000/6-4. 1600/2-5, 12p. 160/64, 250/40, 400/2-5, R40/16, 2000/4, 1000/10,
1600/6-4, 2500{2:5, 18p. 230/64, 400/40, 640/25, 32004, 1000/16, 1600/10, 25600/6-4,
4000/2°5, 18p.

Mintatare Fized Ceramic Plate, 3p each

Preferred values from 1-8pf to 10,000pf.

CARBON SKELETON
PRE-SETS
Bmall high quality, type PR, linear

100Q. 2200Q. 4704}, 1K. 2K2, 4K7. |
10K, 22K, 47K, 100K, 220K. 470K,
10M Q. Vertical or | 1-9

1M, 2M3, M7,
horizontal mounting, 5p each.

24, WOODHILL, |MINITRON DIGITAL INDICATOR
| Reads 0-9 and decimals
HARLOW, ESSEX | TYPE 3015F Ty e
Add 8p P. & P. Price list B.A.E. e e S
No callers pleasc. R
[ ONLY £1.50 | 018 01
(Formerly C. R. HADLEY) Phone: HARLOW 37739 Matrix  Matrix
for one month onl 2 3
All our stocks are brand new with money back refund. Y ST o 85)
= BDI16  79p | OCI4  13p | TIP33A 98p | 2N3711  10p STx) otin il 2
TRANSISTORS BDI21  80p | OC4S5 13p [ TIP34A 818040251  40p | 16 DIL Socket 30| 31 X0l T 28p
ACl0? 18p | AL102 58p | BD130 48p | OCT1 12p | 2N697 18p | 40636 55p | Driven by 7447 93p | Vero Pina (B 1 36) pgn -
AC126  1lp|AL103  49p | BDISI  89p | OCT2 12 |2N1171  2dp _ V. cm'u( i 0
ACI27  1lp|AUl03  85p | BF186  18p [ 0C8) 13p | 2N1304  £8p | P Y il < 1andE18 matils)
ACI28  1lp AUl  86p [ BFY50 18p | OCS1D  13p 2N1305  28p | SUPER LOW i e ools (-1 an matgx
ACI76  25p | BCI07 8p | BPYS1  12p [ 0C83 20p | 2N2646  47p PRICED LINEAR 1.C'S CosLs
ACMIK  20p [ BCloR 8p | BBYSSA 15p | OC170  24p | 2N2926  10p | DIODES : [ =
AC142K  20p | BCI09 Bp | ME0402 18p [OC200  25p | 2N3063  20p | IN40O1  4p | SOIA  To99 49p | ZENER DIODES
ADI4 40p | BC184  20p | ME0404 14p | OC201  25p | 2N3055  49p [ 1N6002  4p | 301A  DIL 45p | 400mW 59 3-3V to 30V, 10,
AD150  44p | BCI68 }np ME4401  10p gc 28p 2:.110'1 gp 1IN4003  Bp 7050 Tow 28p - =
ADI161 BCi69 1p | ME4102  12p [ OC28 80p | 2N3703 p | 1N4004  7p | 706C  DIL 30p
ADI&2M/TS5 | pCigyr,  “8p | MEG002 14p |OC20 36y | 2N37T06  18p|OASO & | 725G Tos 6%, SV SOSTDUAL INLINE
AF114  15p | BCISSL  8p | ME6101 14p | OC35 26p | 2N3706  12p | OA91 6 [ 723¢  DIL 00 | 15 pin type at 18p each
AF116 15 | BCIS4L  8p | MES102 15p | OC36 36p | IN3706  10p | OA200  10p | 741C  To9% 80 | 14 pin type at 16p each.
AF116  15p | BC212L  Bp | MP8II1  8%p | TIP29A  48p [ 2N3707  10p | OA202 8p | 741C  DIL 34p | !
AF117  15p | BC2I4L  8p | MP8511  84p [ TIP30A  B5p | 2N3708  9p | 1844 10p [ 741C  8p tn DIL 34p |
— | MP8513  48p | TIP31A 58p | 2N3709 10p | IN4149  4p | 747C  DIL 40p  TRANSISTOR EQUIVALENTS
CAPACITORS 1 13p | TIP32A  69p [ 2N3710  10p | WO2 82p | 748C  To®9 38p BOOK 40p
MULLARD POLYESTER CAPACITORS C280 SERIES VOLUME CONTROLS
280V P.C. mounting: 0014 F, 0-015pF, 0-022,F. 8p. 0-033uP, 0-047; F, 0-068F, 34p.0-1uF, dp. g:;eb:uo?mznwon % G .N“"“;“ of 20 o Mix ]l;‘f:og' 20
0-15uF, 0-22uF. 6p., 0-33uF, 64p. 0-47uF, 84p. 0-68uF, 11p. 1-0uF, 18p. 1-5; F, 20p. 2-2uF, R4p. 4 olr‘ L::n 0 MQ = Series Diodes  50p
Single 12p. Dual gang (stereo) 40p. — — -
MULLARD POLYESTER CAPACITORS €296 SERIES | AC127 &
s00¥: SO0IE. 00Dsur. 0 00TIE. 0003uF. 0 ONTF, Bin. O WIALE. 001uF. 0Olsu, Single:type caly with D.P. Bultch 12p | | ACY ACIZ8 | ADie1, ADIe2
0-0224F, 0 033uF, 3p. 0-047uF, 0-089uF, 0-1uF, 4p. 0-15uF, 6p. 0-22; ¥, 74p. 0-33uF, 11p. RESI.STOR§ 110 plua 11p | o M/P o
O47uF, 13p. 00 pl ¢ »
160V: 0.01uF, 0-015uF, 0-022pF, 0-033uF, 0:047uF, 0-068F, 3p, 0-1uF, 34p. 0-15uF, 4ip. |t watt 5% carbon 1p each | 100 plox e [ 10 plos 48p
0-22uF, 8p. 0-33uF, 8p. 0-47u¥, 74p. 0-68uF, 11p. 1-0uF. 13p, 4 watt 10% carbon 1p each i el
range 27 to 10MQ type TRS 2N 3055 |
ELECTRAOLYTIC CAPACITORS—~MULLARD C426 SERIES 6p each | triple rated {-i-}, tin oxide x 2% |1 49 BC'!% BC108
(uP/V) 10/3:5, 20/2:8, 80/2-5, 160/2°D, 320/2-5, 600/2:5, B[4. 32[4, 64/4, 125/4, 250/4, 400/4, | Tange 10Q to IN Q. 3p each | 10 plus 46p 109
6:4/6-4, 25/6-4, 50/6-4, 100/6-4. 200/6-4, 520/6-4, 4/10, 16/10, 32/10, 64/10, 125/10, 200/10, | SLIDE SWITCH A 5 14
2:5/18, 10/18, 20/16, 40/16. 80/16, 125/16, 1-6/25, 64/25, 12:5/25, 26/25, 60/20, 60/25, 1/40, | BPST 10p each 10589 79
4/40, B/40, 18/40, 32/40, 50/40, 0-64/64, 2-5/d4, B/64, 10/64, 20/64, 32/64. 8P Three Position 12p each Pack of 10 plus ép
— MINIATURE NEON LaMps |2N2026G  80p T
MULLARD C4)7 SERIES 240v or 110 1-4 5p, 5 plus é4p each. | URDTADAET bu Pack of 10

Plastic BC10% 50p
Unmarked but fully
tested

only: | Unmarked but tully
teated

TBAROO
8 watt AF power
I Amp.  £1:40 each

en
2N3055
30p

10 plus 25p

Vary the strength
of your lighting witha

‘—’,-.

v —

The DIMMASWITCH is an attractive and effic-
ient dimmer unit which fits in place of the normal
tibe endtch and ic cannected up in exactly the

INSTRUMENTAL
AUDIO
EFFECTS

SUPER ‘'FUZZ" UNIT KIT. CONNECTS
BETWEEN GUITAR & AMPLIFIER. OPER-
ATES FROM v BATTERY (not supplled).
ALL COMPONENTS AND PRINTED CIRCUIT
BOARD WITH FULL INSTRUCTIONS. KIT
PRICE: £2-60 post pald.

CREATE "PHASE'" EFFECT ON YOUR
RECORDS, TAPES ETC., UNIQUE CIRCUITRY
ENABLES YOU TO CREATE PHASE
EFFECT AT THE TURN OF A KNOB. OPER-
ATES FROM ov BATTERY. (not supplied)
COMPLETE KIT OF COMPONENTS WITH
PRINTED CIRCUIT BOARD & FULL INSTRUC-
TIONS. KIT PRICE: £2-60 post paid.

MAIL ORDER ONLY.
S.A.E. ALL ENQUIRIES.




ALMOST UNBELIEVABLE! Think of the year 1984 and
what mightbe produced th got thafa ASTRAD
17 and SEE for yourself that the Incredible Russians have
done it all NOW! It’s the radio perfectionist’s dream
come trus! THIS ONE SUPERSEDES ALL EARLIER
MODELS! it will' probably make your present radio seem
like a “*crystal sat’'] Complete with opti | battery elimi

for both battery and mains use! We're almost giving them away
atonly £20-75—a mare fraction of aven today’s Russian miracle
prical We challenge you to compare performance and value
with £80 radios! “Send quickly, after receiving goods test
7 days refund if not astounded. Elagant black & chromae finish
case—constructed of fine
Russian hardwood in beautiful Teak Veneer finish—prevents
vibration, ensuraes purer & sweeter tone than ever! Volume
controlled from a whisper to a roar that would fill 2 hall/Much wider
band spread, for absolute '‘pin-point*’ station selectiont Plus
"*"MAGIC EYE' tuning laval indicator for ultra perfact tuning
sensitivity! Yes, the Russians have surpassed themselves, proving
again their fantastic ability in the field of electronics and brilliantly
reflacting their advanced micro-circuitry techniques in the field of
spaceship and satellite communications. Yes, EVERY WAVEBAND
instantly at your fingertips Including Standard Long, Medium,
Short and Ultra Short Waves to covar the four corners of the
earth during 24 hours a day Including all normal trans-
missions VHF: FM/USW, AM: LW, MW, SW, Gets, locally,
plus local and new stations not yet operational, and messages
from all over the worldt Expensive TURRET TUNER side
control waveband selection unit (as used on expensive T.V.'sl)
Every waveband clicks Into position giving incredible ease of station
tuning! Genuine push-pull output! ON/OFF volume and separate
Treble and Bass tone controls for utter perfection of reproduction
and tone! Pr b dial illumi ! Take it anywhere—
runs economically on standard batteries (obtainable everywhere) or
direct through battery eliminator from 220/240v AC mains supply
Internal ferrite rod aerial plus built-in 'rotatable’ telescopic aerial
extending to 39ins approx. it’s also a fabulous CAR RADIO. Can
also be used through extension amplifier, tape recorder or

to time, pinpoint and get tr

these new radios for any earlier model purchased.) HURRY!

VHEAM/EN.

RADIO and
CASSETTE

I
t

CONTROL MICROPHONE

Shop i ““thunder’’ ahead with an offer that’s FANTASTIC (even
by our standards}). We've d up SO0 ficent hi Latest {]

in the world of sound! First-class makers! Fabulous VHF, AM/FM Radio
AND Cassotte Tape Recorder & Player combined and it also runs off
standard batteries or mains. (Simply plug in the 220/240V. AC line cord.)
Record and play back anything, anywhere! RECOMMENDED RETAIL
PRICE GENUINELY (44! WE OFFER AT ALMOST HALF PRICE!
Wonderful features: ¥
MASTER SWITCH CONTROL! ““MAGIC EYE®’ Visual Battery check
/racording lavel Indicator or built-in automatic Levellar! jr Separate
ON/OFF and HI-LO volume controls! 4 Heavy duty built-in speaker!
Y Earphone (for personal | ing or "’ £'’) and e i speaker
sockets! Yy Remote control microphonet Built-in swivel telescopic
extension aerial g!lin. approx.)! aniﬂ:cnlly made case with carry
handle. (DESIGNS VARY SLIGHTLY). Takes standard 30, 60, 90 or 120-
minute Cassette Tapes obtainable everywhere. AND the amazing built-in full
circuit VHF, AM/FM Radlo gives you superb clarity of tone, incredible station
selection. Unique rotating Station Selector Dial—gets locally, city and regional
stations in every part of the country, plus B.B.C. Nationa!, VHF. Picks up dozens
of foreign stations. Fabulous in your carl You could pay £ £ €'s more for a
Car Radio or Car Cassette player. ALONE!
ONLY {2373, CARR,, ETC, 35p. Complete with simple instructions,

remote control microphona with on/off switch and microphona stand.
gui:kly, alter receiving goods test
ONUS OFFER: Batteries and

WITH WRITTEN GUARANTEE. Send
7 days—refund if not delighted. Or call.
Cassatte Tape 25p extra if required.

STANDARD LONGand MED!
9 SHORT WAVEBA
ULTRA SHORT WA

(V.H.E A0

MAINS/BATTERY
ELIMINATOR

public address system. SIZE (4ins x 10{ins x 44ins overall approx. Magnificently designed, made to give
years of perfect service. (U.K. service facilities and spares available for years and years to come, if ever
necessary!). With WRITTEN GUARANTEE manual with simple operating Instructions and circuit diagram
ONLY £20-7% (with mains/battery eliminator £1-48 extra) BOX, POST, ETC. 50p. "BUT WAIT, for
only 55p extra you get the sensational ‘“*“COMPUTERISED'  WORLD TUNING GUIDE (It enables you
issi the whole world over-—even a child can do it in a flash—it even lets
you know when to tunae into the U.K. when abroad. NO GUESSING! NO MESSING!) PLUS Standard
‘longlife’ batteries PLUS ultra sensitive earphonae for personal listening. (Sorry—We cannot change
SHOPERTUNITIES SAVE YOU (¢!

Preis-button Keyboard Control Panel or latest |

OUR FANTASTIC PRICE |

THIS YEARS NEW *'c
RUSSIAN MIRACLE!

w
fab Al\'VA U4
i

NO

M\Sﬂlhllvgkg Gy£§§c WcOlII?IDEI
'e;gables You tg ﬂﬂ/ty 7"”@?';;\
nslmssmns the Wﬁll:\m{w

r

sRANONEW AC/D

cgeffe

BATTERY/MAINS
y /\

With remote
control
microphone.

THE ONE STEP FORWARD EVERYONE HAS WAITED FOR! NOW a superb
de-luxe portable BATTERY/MAINS tape recorder and player—and incredible
Shopertunities bring it to you for ONLY £12-49! Due to our cut price we cannot
name first-class makers—but rest assured you're getting one of the BEST!
Expensive *"PIANO KEYBOARD' CONTROL PANEL (or latest MASTER
SWITCH control) AND AUTOMATIC LEVEL CONTROL. No fiddling
with awkward tape and reels, just *'slap-in’’ a cassette and off you go!
(Takes 30, 60, or 90 minute standard cassette tapes obtainable everywhera).
Amazing performance ensures perfect tapings and superb reproduction! Remote
control microphone, Rapid Rewindl Fast forward! Beautiful tone from a whisper
to a roar]! Completely self contained—record anywhere, indoors or outl
Runs on standard batteries AND 220/ . AC mains. Separate jacks for
remote control microphone, etc. Size 94in. x Sin, x 2¢in, approx, Design can vary
slightly. With carry handle. WRITTEN GUARANTEE and full instructions.
ONLY £12-49 post, etc., 31p. JRefund If you don’t agree we could charge up
to £26:971 BONUS OFFER (one per customar)—GCassetts tape, sat of
standard batterias, AND microphons stand all for 50p extra, if req,
Send quickly, after receiving goods test 7 days—refund if not delighted.
r——--————————————————
Order by post to Uxbridge Road address or call at either store.
lB.\rnlm galore at both stores—(COMMERCIAL TRAVELLERS PLEASE D |
| NOTE: Merchandising office at Holborn Store.) ]
S — — . S D G S D SIS e S SR D G G5 e sl
Dept. EE/17 164 UXBRIDGE ROAD (facing Shepherds Bush Green),
LONDON WIi2 8AQ. (Thurs. |, Fri. 7). Also at 37/39 HIGH
HOLBORN (opposite Chancery Lane), LONDON, W.C.1. (Thurs,
7 p.m.) BOTH STORES OPEN FROM MONDAY TO
SATURDAY FROM 9 A,M. UNTIL 6 P.M.
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Over 150 ways
to engineer a
better future

A\ ABETTER j0p

find out how
in just 2 minutes

That’s how long it will take you to fill in the coupon below. Mail it
to B.1.LE.T. and we’ll send you full details and a free book. B.L.LE.T.
has successfully trained thousands of men at home - equipped
them for highar pay and better, more interesting jobs. We can do
as much for YOU. A low-cost B.LLE.T. home study course gets
results fast—makes learning easier and something to look forward
to. There are no books to buy and you can pay-as-you-learn.

Why not do the thing that really interests you? Without losing a day's
pay, you could quietly turn yourself into something of an expert. Com-
plete the coupon (or write if you prefer not to cut the page). No obligation
and nobody will call on you . . . but it could be the best thing you ever did.

Others have done it, so can you

“Yesterday | received a letter from the Institution informing that my applica-
tion for Associate Membership had been approved. 1 can honestly say that this
has been the best value for money I have ever obtained - a view echoed by two
colleagues who recently commenced the course”.—Student D.1.B., Yorks.
‘‘Completing your course, meant going from a job I detested to a job that 1
love, with unlimited prospects’.—Student J.A.O. Dublin.

“My training with B.I.E.T. quickly changed my earning capacity and, in the
next few years, my earnings increased fourfold'.—Student C.C.P., Bucks.

FAND QUT FOR YOURSELF

These letters — and there are many more
on file at Aldermaston Court — speak of
the rewards that come to the man who
has given himself the specialised know-
how employers seek. There’s no surer way
of getting ahead or of opening up new
opportunities for yourself. It will cost
you a stamp to find out how we can

help you. Write to B.L.LE.T. Dept. BEE14,
Aldermaston Court, Reading RG7 4PF

116
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ADDRESS

book canp
theroad
through

76 p3g€

dto

Course.

ut you o

SUCCESS
a BIET Home

r------ S I R 2T RS RN VR
— CU

NAME
Block (éapiull Please

SUBJECT OF INTEREST
Accredited by the Council for the Accreditation of Correspondence Colleges.

‘BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

SO, S Coectmien e
M.O.K. ocC! Salesmans.
Bofler Inspection Storekeeping Eﬁ}}ﬂ}% ?3:‘.?’,.,‘“.,,
Operation Work Study Carpentry & Join.
C &G Eng. Cral Worl Civil & Municipal
C &G Fabrication  Management Engineering
Diesel Eng DRAUGHTSMANSHIP Constructional
- ln'g:fmn AMIED. Engineering
Eng. Metallurgy  Design of Elec. Construction
nst. Bog. & Tech. ~Machines vors
[nst. Motor Ind. Die & Press Tool  Institute
Maintenance Eng. “peq Clerk of Works
Mechanical ENg.  piecerical Council Eng.
Sheet Metal Work ™ nrgiohtsman- i1
Welding ahl% Hult.g 5
Gen. Draughts- eat ent
ELECTRICAL & o ydraulics
ELECTRONIC Jig & Too] Design _ Inst. of Bullders
M.8.E.(Elec.)  Technical Drawing Inst.Clerkof Works
C &G Elec. Eng. nst. Works
C &G Elec. Inst. RADIO & TELE- Highway Supers.
C&GElec. Tech. COMMUNICATIONS Painting & Dec.
Computer Elect.  Colour TV ’ubllcrl.vfyzlene
Elec. Maths C.& G Radio/TV/ Road Engineering
g{g Bcl:gce . glagru?nlcs Structural Eng.
tronic Eng. ‘elecomm. ¢
Electrical Eng. ech. © T e
Mg e P Katio st aEnERAL
W,
& Measuring Agricultural Eng.
Instruments Exm'm.wuru cw‘mf" of Eng.
s RS pie
ne; ucation
Automatic Control Telngisiss Course Gen. Plastics
mpu 3 .
EtectronicDaga TV Main &8erv. pLioth giiioh
essing AUTO & AERO Pure & Applied
Estimating Aero Eng. Maths
Foremanshi A.M.LM.L Refrigeration
Inst. Cost & Works A.R.B. Cert. RubberTechnology
Accountants uto Engineering Sales Engineers
Inst. Marketing Auto Repair Tech. Report
& G Auto.Eng Writi
etrication arage Timber de
Mo e Man.  Management University Ent.
e e g
Numer. on! Motor Vehicle
O nuan‘nl.l Mechanics G.C.E.
Personnel Man. CONSTRUCTIONAL 580’ & ‘A’
Plannt A.M.8.E. (Civil)
Production Architecture LEVELS SUBJECTS
Quality Contro! Building Over 10,000
Coaching for many major exams.
including HNC.ONC.C & G. elc. STONP passes

POST TODAY FOR A
BETTER TOMORROW

T W MR
BEEI4

AGE
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PREMIER 800

STEREO AMPLIFIER

As used in
BYSTEM °800')

SYSTEM ‘800"

Volume, Bal.

Consists of the Premier 800 Mk 11 all ¢t istor stereo lifier ( d
left) Garrard auto/manual record player unit fitted stereojmono cartridge
with dlamond stylus and mounted in teak finlsh plinth with cover and two
cloth front loudspeaker systems. Absolutely complete and supplied ready to
plug in and play. The 800 Mk I amplifier bas an output
of B watts per channel with inputa for ceramlc and
magnetio plck-up, tape and tuner also tape output

A truly high quality stereo 1 e the
lp«clnuuon compm the pr|ce Output: 5 v-th per

uen 30-20,000 Hz = 2 db.
Distortion: 1% Output lmpeduxee 8 ohm! nom. Inputs

12fin x 6fin x 2{in.

socket and beadphone socket. Controlu Bass, Treble,
switch.
Headphone socket. Power on[
oﬂ 'l‘enk finish cablnet with
front panel. Bize:
Carr. £1-70

PREMIER HI-FI STEREO SYSTEMS

equallsed to R.LA.A. Magnetic 4mV. Ceramilc 100mV. SYSTEM “TwoO0” SYSTEM “‘THREE"”

Tuner 100mV. Tape 100mV. Tape out 150mV. Din as above but with o e o KL OER KO908 aterse amuiliics SIVImEIS

vo]:mta‘lorll'nputa s, Contm'l:A e '.l“r'e"l::l;: slotted  front teak vutu-oo::u p:r chaunel with Bu: Tnblep Volnf'ne l‘nd

Btereo l’-:endphone socket. Attractive sllm Hne deaign gmrd l;;,g;?;;h{;l Balance Controis. Inputa for Mn;‘netlc and Ceramic ‘:’Ikk up, LEADS

Bl i cavot i somini ot an. | L e ancie, | S S i s o oo g | AND PLUGS

£15-00 s 9TAHC d stereo uﬂ.ridn A pnlr ot SUPPLIED

ONLY Carr. 50p. HMF Bpeakers size 164" x 104° WITH ALL

Mk, 11 Version available with Teak Finish Cabinet. x 9 fitted EMI unlita complete i1'75 SYSTEMS

216-25. Carr, 50p, Carr. £1-76 the niatching system.

METER BARGAIN
MODEL GT-800 MULTIMETER

A preclsion made pocket sized test
meter, ideally suited for testing elec-
tronic circuits or electronic appliances.
Bupplled complete with test lead and
batteries. RANGES—DC Voitages: 10,
50, 250, 1,000V (1,000 opV). AC Volt-

NEW PREMIER GCOMPACT
STEREO
 SYSTEM

PREMIER PARAGON
STEREO HI-FI AMPLIFIER

Gives the best poa-
sible reproduction of

records, radic and age: 10, 50, 250, 1,000V (1,0000pV).
tape at s reasonable DC Current: 1mA, 100mA. Resistance:
price. 0-150K ohms. Decibel: —10 to +22db
Fitted witb all the (at AC 10V range) 1247, P. & P. 25p.

controls and facilities

you're ever llkely to HI-F1 STEREQO

want, the Paragon = —

gives you a degree of - 66866 HEADPHONES
sophistieation that is usually only found with amplifiers — Designed to the highest

costing twice its price. It has basa and treble slide con-
trols, volume and baiance knobs, and eight push-buttons.
There's also a standard stereo jack socket on the front
panel, plus a ceramlc/magnetic cartridge awitch and a
malns outlet socket on the back panel.
Bpecificationa 10 + 10 watts lnto 8 ohma. Power/frequency
response: 0dB 10 watts into 8 obma -3dB 20Hz - 25KHz.
Distortlon typically less than 0-25%. Inputa for Magnetic
pbono (4mV) Ceramic pbono (66mV) Radlo/Tape (100mV).
High and low filters. Teak finlsh cabinet. Bize: 123" x

51° x 104"

L : £32.00 P. & P. 50p.
PREMIER STEREO SYSTEM ‘69'

Conaists of the Premler Paragon Btereo Amblifier,
QGarrard 8P23 I1I in teak finiah plinth with cover and
fitted Goldring G800 stereo magnetic eartridge plus &

posalble standard. Fitted
24in. speaker unita with
ooft padded ear muffs.
Adjustable headband.
8 ohms impedance. Com-
plete with 61t lead and
stereo jack plug.

£2:415,; "

All transistor stereo amplifier mounted
into teak finish plinth with cover and
Garrard 2025 T/C autochanger and
a pair of matching teak finish cloth
front speaker systems.

Output 4 watts rms per channel.
Separate volume, bass, treble and
balance controls.

Stereo/Mono ceramic cartridge.

ROGERS
RAVENSBROOK
BEMI-PROFESSIONAL
MODEL (as illustrated).
(List £18-50).

oUR
pair of Marsden Hall Annex 100 Loudspeak: 8 tems. 3 £|2.00
Complete with Free leads and plugs. £69 S Tape/Tuner input and Tape output | rrice
lnmnneell 76 sockets. mAsBi)lS £5.25

* %

Complete with all leads ready to

£30

PREMIER

PRICE ONLY
GARRARD BP2 MK
111 BINGLE RECORD

PLAYER FITTED
GOLDRING 800 MAG-
NETIC BSTEREO CAR-
TRIDGE., COMPLETE
IN TEAK PLINTH
WITH COVER.

VERITAS V-149 MIXER
Battery operated 4-channel audio mixer providing four
separate inputa. Bize 6 x 3 x 2in. suitable for crystal micto-
phone low impedance micro-
phone, with transformer,
radlo, tape, etc. Max. input
1-5v. Max. output 2-5v. Gain
6 dB. Btandard jack plug
socket inputs, phonoplngs
output. Attractive  teak

wood grain finlsh cue.sr -
E
wover, £3'4T ».ur. 15

wooz £3
E.M.I. 13x8In.
HI-FI SPEAKERS

Fitted two 2}in tw«un and
cr network. I

8 or 15 ohm. Handling capa-

city 10W. Brand new

£5.47 P. &P Sop

sEmEISER £8 5
P. & P. 20p each

E.M.I.

LOW NOISE
CASSETTES
in library cases
C60 (List 71p) 45p
C90 (List 08p) 65p

€120 (List £1-48)85p
P. & P. 10p

Carr. &
Ins. £1-50

PREMIER PRIC E

7-95 LOW-NOISE

COMPACT CASSETTES

P.aP.21
Screw fixing—fully guaranteed.
WELLER “EXPERT” SOLDER GUN.
QUALITY RECORDING TAPE Bimpifies wolderivy In Library cases.
SPECIALLY MANUFACTURED IN U.A. FROM EXTRA STRONG in the home and eer- —
PRE-STRETCHED MATERIAL. THE QUALITY I8 UNEQUALLED. vice dept. Two poeition | EACH| 3 for | | 6 for | 10 for
TENSILISED to ensure the most permanent base. Highly resistant to break- trigger gives inatant | !
age, moisture, heat, cold or bumidity. High polished splice free finish. Bmooth dual heat. 100/140 watt.
output througbout the entire audio range. Double wrapped-attractively boxed. 240 volt A.C. S Cc60 ‘ 29P a'P £1-56  £2-50
mroa s oo 4 mmmoy £.95 " —
DT3 8}° 600° PO! 87p 4 . 4
ars 8 Gou BV p 8P7 7° 1200° P.V.C, e2p \q:: €90 40p | £1-11 | £2-16 | £3-50
5P M & 07 e ——
DR R34, 12005 IROLEAS 4 . rED 28 | *Litesold" Boldering Iron. Lightweight | |
1;1;:,! 6:’0(1)2!.‘:'8 :CE:A:l'E m TT7 7° 3600° POLYRSTER 280 | ,TEo000, (o Taea for reguiar beach Cl20 | 52p | £1-40 | £2-76 | £4-50
8 " bp, 6° use and around the home. 20 watts.
Post aud Packing 3° bp, 6° 64", Bp, 77 10p (3 reels and over Post Free), 240 volt A.C. 81-50 P. & P. 16p. P. & P. 10p eacb (3 and over 15p)

PREMIELR

23, TOTTENHAM COURT ROAD, LONDON, W1

Tel: 01-636 3451
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MAIL ORDER
DEPT.
No. |1
MAYES RD.
LONDON

11 & 40 MAYES ROAD. LONDON N22 6TL sg 3206 22

COMPONENTS AND HI FI
FOR THE HOME CONSTRUCTOR

OUR SHOPS ARE OPEN ALL DAY
FROM 9 A M. TO 6 P.M. 6.30 P.M. ON FRIDAY
(WE CLOSE ALL DAY THURSDAY)

13 SOUTH MALL, EDMONTON, N-9 803 1685

CRESCENT RADIO LTD

77 x 4 LOUOSPEAKER
A top quality

eae ‘"onzsczn"
e —- P DIGITAL

TRI.VOLT BATTERY ELIMINATOR

TRI-VOLT CAR
CONVERTER

WAFER SWITCHES

3 OCEK Enables you to work your transistor 1 pole 12 way
:m:{;‘:;ﬁl; Mr?. 24 Hour Nixie cllJ‘kltll Ké‘lrock radjo, ampllfier, or cassette, ete. from ?‘:‘:’M'T! y::to:o R;‘;{: 2 pole 2 way ( ]
ant, mw&'}m Kit We Supply: A.C. mains through thls compact Amplifier or Cassette eto. 2 pole 3 way I
hy E.M.L for s well. A complete set of components eliminator. Just by moving a plug from the 12 volt car 3 pole 4 way
ho'.n o .h.l~ﬂ = % A compiete set of easy to you can select the voltage you require — 6v, 7jv supply positive or neg 2 pole 8 way \‘b“‘
maker. Bize: Tln, X follow inatructions or 9 volts. This means all your transistor power earth. J 3 pole 4 way A
4in. ‘lmpedmce: S ohms, Flax:| % Prioted circults made to pack applicationa can be handled by this one unit. 4 4 pole 3 way

. oge . 5 This converter supplies b. 5
38,000. Max. Free “nr: 90Hz to make constructlon as simple Approx. size: 29° x 2§° x 3}*. OUR PRICE — 01173 Toe s ol ts"and (i 18p eacb. Please inc.

3 ibl £2-78p + 10p. P. & P. Bame model suitably wired *] 5p P. 2 P. Upto3
o . Nt acid tront panel ta: [ Jor.the Pl Cassétis ce ot 1 Tome e . o ator reguated. Ap: | switches.
e on this item. give 8 professional finish. Very eaay to fit and a
—Dgu—— All for the price of the com- ALUMINIUM CHASSIS e
ADD LUXURY T0 YOUR CAR neats. 25250, 450p. P. & P, Made from 18 gauge aluminfum 4 slded e G aM i I —
po +50p. for £2-50 + 10p. P. & P,
WITH A MOTOR DRIVEN Pesse send S.AE. for more | chasts with commer brackets. All are 2} - R
ERIAL informatjon. epth.
— e | "% 4, 12%3—88p  14x 9—04 POTERTIOMETERS
:;B‘:;t;og S MINIATURE RELAY 6x4—45p 12x5—61p 16x6 _“: W sAluNglK:;:A 1° and {;uthmoler.
Langth under Fender 4001 8 volt 70 ohm. DAy axbc8le HEx10-106y oK Logor _OR
Cable Length 120cm .] 8ingle Pole Changeover, 10x7—863p 14x 3--80p ~ gjor

10K Ujn Less 10K
26K 26K Less
Fe Switch

50K
100K 12Pea, 100x Siitch

Approx. size = 1} x 17 x §°.

40p plus 5p P. & P.

;omplnu with Pixing
racket and plua 28p
Control s-lwn.£5'75 P. & P.

Please send 10p per chassis P, & P.
POWER r_nnl 52131'0!
HEAT SINKS ot \

A must for the experi-

menter Interested in

' 1.C.s, 14 pin, 16p each.

18 pin, 16p each.

b4y Please include 5p P. &

£1-75

LOUDSPEAKER BARGAINS EA1000 3 WATT AUDIO AMPLIFIER MODULE
E.M.1. 450 set 3. 8. 15 ohm An Audio Amplifier designed around the
23-60 plus 38p. P. & P.

Capacitors and —

useful Transistors,

Now at tbis unbeatahle price:

15p each. 7 Boards 81. 10p
P.&P.,

Extruded aluminium 260K pouble 260K 40P-
8. @. BROWN “DIPLOMAT" MONO/STEREOQ HEADSET . 167 ¢ gLible
Finest quality British made ngm.wa/lght Headphones ‘A!q'pr:xl.ruhe. e ;{“ g:;:,p:l;;;“:h, cooE le 50‘1)3 sach
Incorporate ceramic piezo electric transducers. A few only at this low ' 4 eoxperimenter. 3
Specification:—Frequency—20-17,600 CP8. price — 40p each 4+ 6p P. & P.| Ex computer ea
lrnw:dm&em—l’redbt;mln-ntlls:i mpﬁ:)tll(\'e..' -ltk 00IMFD \ boards with: Up to 3 Pota. Plrase add

eal can be regarded as ca. / i
R bl s ocs (on heaneE £1.50 INTEGRATEO CIRCUIT SOCKETS | Resistors. L 6p. P. & P.
A liargain at each set

Please include 10p per set P.P.

—— e ——————
LOW VOLTAGE AMPLIFIER Fevonlyat
5t ist. plun 13p P. & P,

MINIATURE
RELAYS
Brand new
range of
Britisl made Relays.
Biae—1}" x 1° x §°
All two changeovers wlith
260V, 1-5A contacts and

with volume control, Is suitable
for 9V d.e. and a.c. supplies.
Will give about 1W at 8 ohm
output.

With bigh IMP input this am-

Q N TAA621 Linear 1.C. suitable for ftting on -1m

plifier will work as s record | E.M.I 350 set 8 obm. ‘ : Bupply Voltage 9-24V Verohoard.
player, baby slarm, etc., smpli- | £7-00 plus 38p. P. & P. Bpeaker Imp. 8-16 obm Type Volta Current Ohms,
fier. MINI LOUDSPEAKERS Freqnency §0hZ-25kHz 27/A 12v  17TM/A 700Q
2¢° (57mm) Bohm — 50p each | Overall 8ize 2tn x 3in X §in 21JA  12v  28M/A  430Q
2}* (57mm) 40chm -— 50p each Ideal Amplifier for radios, record players, 12/A 6v  33MJA 18502

2}° (67mm) 80ohm — BOp each
Please include 5p. P. & P.up to 3
Mini-Loudspeakers

stereo units, ete.
Full technical data and diagrams with each £2.63
module. All guaranteed and s bargain at

each,
Please Include 5p P & P up to
P.aP 3 Relays.

4 ELECTRICITY(5v0ls) |
A ELECTRONICS(6vols) 2
TELEVISION(3vols)

You'll find it easy to learn with this outstandingly
successful PICTORIAL METHOD. The essential facts
are explained in the simplest language, one at a time,
and each is illustrated by an accurate cartoon-type
drawing. These clear and concise illustrations make
study a real pleasure. The books are based on the latest
research into slmplified learning techniques. This easy-
approach-to-learning method has proved beyond doubt
that acquiring knowledge can be an enjoyable ex-
perience.

. GUARANTEE

any way dissatis- ¢
fied withthe
MANUALS your
money will be re-

> funded by return
of post.

The series

will be of ex-
ceptional value In
tzaining mechanics and
technicians in Electricity,
Radlo and Electronics.

To The SELRAY BOOK CO., 60 HAYES HILL, HAYES, l
BROMLEY, KENT. BR2 THP
Please find enclosed P.0./Cheque value £............
BASIC ELECTRICITY 5 parts £4:50 [] I
BASIC ELECTRONICS 6 parts £5-40 [J
BASIC TELEVISION 3 parts £3-60 [J |
Tick Set(s) required. Prices include Postage and Packing. l
YOUR 1009, GUARANTEE. If after 10 days examination you declde to l
|
i
i
1

WHAT READERS SAY

They have an easy approach to learning
that a mathematical idiot like myself can
easily understand. K.L.Y. Ashton-u-Lyme

Thank you for the excellent publication:
the best in form and type | have ever
come across. T.L.O. Shanklin.
I find the Basic Manuals the best in their
class and a real help in my work in photo-
type electronics. C.L.P. Cardiff.

| was amazed how easy it was to read
and learn. L.Y.C. Addington.

POST NOW FOR THIS OFFER !

118

return the Manuals your money will be refunded in full.
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STANDARD & CUSTOM-BUILT AUDIO & ELECTRONIC EQUIPMENT
NEW & SECONDHAND MUSICAL INSTRUMENTS. MAIN

DISTRIBUTORS FOR A.K.G. HIGH QUALITY MICROPHONES.

SA25-SA35-SA100 |OTHER SAXON PRODUGTS ...

LOW-PRICED AUDIO MODULES 120 WATT HEAVY DUTY MODULE £13-90 + 20p carr. or with supply
. + 40p
FOR DOMESTIC & COMMERCIAL USE £18'95 .7

Featuring a rugged class A driver stage, this module will
run from all our mixers, etc., and most other mahkes of mixer.
It delivers 120 watts into an eight ohm load and employs 4 T03
can (115 watt) output transistors.
P SPECIFICATION

Power output 120 watts into 8 ohms
Freq. response  20-20,000 HZ + 2d8
Input sensitivity 200 mV Into 10K
Construction Fibreglass board

-t Slze 8° x 4° x 4° (5 with supply)
'; : Low distortion parallel push-pull output stage. l N EW 162‘::,:3,“"'0" £27‘90

SINGLE CHANNEL SOUND/LIGHT CONVERTER

This compact and reliable unit operates from amplifiers with
outputs from 5-100 watts. Does not Impose a heavy load on
the amplifier, or, If connected in the wrong polarity, cause any
damage, as with some units.

o Operation is simplicity itself and the unit is fully fused. The
unit is supplied to function from bass notes but may easily be
a converted to respond only to treble or mid-range notes by the

i ’ » addition of components costing less than Sp.

£8-90 o

0 diode THREE CHANNEL SOUND TO LIGHT UNIT

a Handling the 1otal of 3000 watt (3kw) 1his unit Is unique for its price in that not only bass, middle and

i l l l ’ l : treble but also master controls are provided. Two amplifier sockets eliminate the need for split leads
0 etc. Supplied In tough white steel case with a blue . carr.’

hooded cover. Fully guaranteed. 9 30p

oD OP OR R MONO VERSION £8:50 carr. 20p (As lllustrated. S.A.E. details 9 volt operation) Outputs up to
o 8 PR AG A 1 voit RMS

T AR IR e R 1080 &

BRIEF SPEC. FOR ALL THREE MODULES 28:?:&7&:"1‘?
Freq. response 15-40,000 Hz + 148 ' T et
0 9,
Distor®op Z/cTatifiahs Two decks, and full headphone monitoring. The unit Is mains operated and measures 174° x 3° x 4° deep
Loads 410 16 ohms and is Ninished with a smart white on black facia. The controls are: Leﬂ,‘l;:ohl de.ck ladlevhvolums, bass,
treble, Headphone Selector and vol Microph 1 . bass, treble, mains on/off.
Quilescen,cliveqti 157N A THIS 1S A MUST FOR THE HOME BUILT HIGH QUALITY OISCOTHEQUE AND IS COM-
Noise Better than —75 d8 PARABLE TO UNITS AT OVER TWICE THE PRICE. {N.8,—Stereo only has mic input.)
Supply voltage 25-45 voits SA25/35
40-70 voits SAI00
Size 44 x 4° 1 1° (SA100) COMPLETE AMPLIFIERS
SEACRERRERY) The CSE 100, £34-90 carr. free
Circuits, connecting Instruction and lon data are 1led
free with all modules. This versatile unit is now available in a black vynide
case and 80 represents even better value than ever
dellvevl;& speecdh and music pmrerliol up to 100'
watls S an signal ts o
POWER SUPPLIES FOR 70 watts, Two individually controiled inputs with
THE SA25/35 & SA100 AUDIO MODULES wide range bass and treble controls. ldeal for small groups D J.S., etc.
PU4S Unstablilzed supply for 2 SA25/35 £4:90 The SAXON 100 £48 50 carr. free
PUT0 Unstabliized supply for one or two SA100 - With an RMS output of 120 watts speech and muslc,
£7-75 carr. 40p ‘ c " ‘ ‘ 3 100 walt!s E?I:mnuou. powev.dlou‘; Indlvld:ally
) 1 v [ ] controlled F input stages and wide range bass
P rimivbonvr it Bl W
al ie 10 s wo : ' y (it
£3:50 carr.{res ’.A .. ‘a:M . ::'::t. as a unit oflering quality and rellal y at low
MT2I0 ‘I’mn’s\iormev for bifized supply lete with .
rectifier dlodes mounted £3-50 carr. 2 e
Win " haitloume /i BET . > | LOUDSPEAKERS British made bargains!i
- 490 | 42 25 watt 8/15 ohms £5-95 carr. 30p. 15 S0W.8/18 ohm £14-50 carr. S0p.
PST70 Stabilized supply module for one or M&Sgl:mo'l i 12- 40 watt 15,000 gauss magnet system 8/15 ohm £11-50 carr. 40p.
carr, free v 3
A.K.G. MICROPHONES suitable for disco, group or general P.A. use,
ALL MODULES ARE BUILT ON
D11DHL rrp £11:00 our price £9-43 post free SENO SAE FOR
GLASS FIERE P.C. BOARD D190C High Z rrp £21-50 our price £17-45 post free OUR_AKG PRICE
D1000C 24 ct gold plate rrp £37-00 our price £32-90 post free LIST. DISCOUNTS
AND ARE SUPPLIED FULLY TESTED ON ALL MICS.

CALLERS & MAIL ORDER: CALLERS ONL BUSINESS TERMS OF BUSINESS:

351 Whitehorse Road, OUR NEW HOURS: C.W.0. or C.0.D. (35p extra)

Thornton Heath, Surrey. DISTRIBUTORS $3a.m. All cash in regd. envelopes please!
1o 5.30 p.m. Telephone orders to our CROYDON BRANCH.

Jixeny'sess CIRCLE SOUNO,
328.330 The Banks, Rochester. TRADE & EXPORT enquiries Invited

Medway 04199
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Would you spend
an hour a day

to earn more money
inElectronics-
Television-Radio ?

If you’re willing to give up one hour or more a day
we can help you get into the lucrative growth industries of
electronics, television, radio.

And 1f you’re already in, we can help you get on!

With our know-how and our wide experience in teach-
ing, plus your determination to study, we can turn your
interest into the technical knowledge you need for success.
Once you’ve got the qualifications you need, you’ll be in a
good position to take full advantage of the opportunities
which exist today in all fields of electronics - in television
(colour and black/white) and in radio. (We teach you the
theory and practice of valve and transistor portable cir-
cuits while you build your own § valve receiver, transistor
portable and high grade test instruments).

With ICS you study at home - at your own pace, when
you choose, in the ume you’ve got available. Your ICS
tutors will give you all the help and encouragement you
need to pass any exams you want to take.

Don’t waste another day. Take your first step now
towards a better paid, more assured future. Send for your
FREE Careers Guide today.

i frpbehid it

BT el
|

Tick or state subject of interest and post to:
International Correspondence Schools, Dept. 231D,
Intertext House, Stewarts Road, London SW$8 4U).

Subject of interest

[C] Society of Engincers Graduateship (Electrical Engincering)
[[] € & G Telecommunications Technicians Certificates

[[] C & G Electrical Installation Work

D C & G Certificate in Technical Communication Techniques
[[] MPT General Certificate in Radio Telegraphy

[[] Audio, Radio & TV Engineering & Servicing

D Electronic Engineering, Maintenance, Engincering
systems, Instrumentation & Control systems

|

|

|

|

|

I

|

I [[] Computer Enginecring and Technology
I [:] Electrical Engineering, Installations, Contracting, Appliances
I [] Self-build radio courses

|

|

|

|

|

|

Name

Occupation

Age I
of Corr d Colleges

hAccredhed by the Council for the Accredi
120

ELECTROKIT

DRILL SPEED CONTROLLER (EE. Aug. 1972)
Complete kit includes MK box, plate and socket £2-30

BIT SAVER (E.E. Dec. 1972)
Kit includes all the parts less the Microswitch lever
£1-70

MIGHTY MIDGET (P.W. Jan. 1973)
Kit includes all parts less the Battery, the Box or
Knob £2-25

“SCORPIO’’ CAPACITOR DISCHARGE

IGNITION SYSTEM (P.E. Nov. 1971)
Complete kit with construction data £9-50

LIGHT DIMMER:

Complete kit including MK plate and full construction
data £2-10

We are offering various other kits published in
most other popular Electronics magazines and will
be pleased to forward details on receipt of a
stamped addressed envelope.

FREE POST AND PACKING

ELECTROKIT

12 Lauderdale Road, London, W.9
Telephone 01-286 0011

MON.-FRI. 9.30-5.30
THURS. 9.30-6.30

A complete Stereo System
for ONLY £29-32p!

The
Heathkit
Stereo
Record
Player
SRP-1 Kit

(carr: £1 extra)

Enjoy the stirring realism of {ull stereo sound plus do-it-yourself
savings. So easy to build, too!

The step-by-step manual tells you how. Compact styling
turntable folds away when not in use, with a choice of simulated
teak orblack and grey Rexine.

This is only one of many bargains in the Heathkit Hi-Fi/Audio
Instrumentation range. We even supply Metal Detectors, SW
Receivers, Portable Radios, Battery Chargers in kit form too.

Send coupon now for a FREE copy of the comprehensive Heathkit
catalogue.

SEND TODAY FOR OUR LATEST CATALOGUE AND DETAILS OF
NO DEPOSIT TERMS AND BUDGET PLAN

et XL T Ry ——

Please send me a FREE Heathkit catalogue

Address

I neATH Heath (Gloucester) Ltd.,
I NN Dept. EE/3/73, Gloucester GL2 6EE.

S gy e vy 12 o R |

I Name — =
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D 3 3 "
ZNGI¢ £1.25°51 | VDR's § Thermistors Potentiometers Capacitors
The 1.C. Radio in a TO18 can. Supplied
complete with data sheet No. 10 which A158  76p GL23 £1-00 VA1005 15p dise ceramic low voltage
contains spacification, circuit and detaits €21 15p RB3 £1-32 VA1026 13p OluF 18y Sp 0-14F
and prices of components such as ferrite cz4 13p RS54 £1-46 VAI033 13p -022uF 18v Sp 0-224F 6v Sp
rods, compression trimmers etc. CZ13A 13p VA1040 10p % -047;4Fl|2v| ; Sp g"’VﬂF 3 Sp
E298 ED/A258 10p VA1053  10p coramicipiate,
1.C. Sockets £298 Z2/06 105 VAI0S55 100 | sk sokg  500KQ 100051 Wo 400t 1
Duel-in-hine o« Zig-Zeg {Quil), 14 end 16 pin GL16 £1 VA1034  10p 10K 100K 1MQ 2200pt 10p 10,000p! 109
Our Prica 1p per pin 25K 02 250K0) M0
log or lin less switch (& 1K lin) 12p
o . -
Slider Pots Resistors b S -
B t
Single D oy j watt 6% Corbon Film — low noise | dual with swiich 10K, 100K & 1M ot Boef SR
10K 10+ 10K o Hi-Stabs B e Ok r Aol h 520 1 2.pt 10pf 3%f  150p!
25K 25 + 25K iin A e anpieachiailalp! & To4Brive 09 2nToglesgewito P | 33p 12pt 4701 1805t
& uraes 3-9pt 15pt 5t 0}
OB 50 + SOK additionel 50 Deduct 334% for 100 of one ![imi"‘fo,; 2700 1800 st Z70m
100K 100 +100K Knobs type or 25% for mixed orders over £1 in vatue "
: 5-6pf 22pt B2pf 330pf
3op Sop 10p 1W  10% Carbon Composition  3p sach 6-8pf 27pt 100pf
2w 10% Carbon Composition  6p sach all 5p. each
NEW LISTS 2iW 5% Wire wound 9p each
5w Wire wound 9p each mylar tilm 100v
LOUDSPEAKERS 3 y
COILS AND INDUCTORS v Wire wound 10p esch 10000f  2p -OIuF 3p  068uF 4p
TRANSFORMERS plusp & p 7p for up to 25 resistors plus 1p 20000t 2p -02uF 3p 1uF ap
(postage Sp) foe each additonal 28 5000pf 2p 04uF 3p 2uF sp
J -05uF 3p
. o0 <~
2y " polystyrene 180V
Diodes & Rectifiers =15 ] z Topt to-10,000p1 In multiples of 10, 15, 22, 33,
. 9 volt (= 20mA (PP3) : 47468 3p each
AA119 9p BAI5615p  BY176 £1-50 EA1000 6 volt(r 50mA £1.50
AA120 9p BA24356p  BY182 £1-50 9 volt (v 50mA £1.50 metallised polyester 250V (C280)
AA129 9p 0QA4710p 8Y250 23p 6 +6 volt, 50mA £2.50 -01uF 3p -068uF 3ip -47uF 8p
BA102 26p OA79 9p IN40O1 6p 9 +9 volt. 50mA £2.50 O15.F 3p  -1uF 4p 68F  11p
8A11517p QA0 7p IN4002 7p 73 volt for cassette recorders £2.00 -022pF 3p 15sF  4p 1uF 13p
8A13010p 0A91 7p IN4003 8p 6.7} or 9 volt £3.00 -033uF Ip -22uF 5p 1-5uF 20p
BA14520p OA20010p  IN40O4 8p 3,43, 6.71. 9. 12 500mA (illvs.)  £3.99 -047uF 3p "33uF  6ip 22uF  24p
B8A148 20p 8Y100 15p IN40OS 10p 3 Wan Car Battery Converter tully stabilised to
BA15413p BY126 15p  IN40O6 12p Avdio provide 6. 73 or 9 voits £4.99 motallised °°'V“7"F' g ‘°°‘52(°F1“1)0
BA16514p BY12716p  IN4007 15p Amplifier (p & p 15p on all types, :glgzr :2: :%a:r o: 33:‘ ":
Oun Price ic. handbook 0224F 43p  uF 7o -4TuF 15p
033uF 53p  -154F 8p
10+t ’,e‘e" silvered mica 1% (>50pf) 500V
FM TUNER l??. 8 2-2pf—820pf 7p 4-7nF—5600pf 19p
m:;:‘:’-‘z« E Vertical or Horizontal inF—2 2nf 9p 6800pf— -01uF 29p
® voit s Waty 01 wart bp 025 wart 7p 2-7nF—3-6nF 16p
Toelation! N 100 1KQ  10KQ 100K 1M mixed dislectric 800V
?‘\{:’Pmct Amplifier 250 2:5K 25K 1) 250K 2:5M1} 01pF  7p  -047uF 7p ‘22uF  18p
Matching stereo decoder £4 87 Our Price £3-90 500 5KQ 50K4l 500K SME 022uF 7p  068uF Bp  -47uF 24p
‘. Ak for model list Mo, 11, Less quantity discount -033uF 7p 1uF 8p 1uF 33p
MAIL ORGERS Whers 60 p. & p. charge is shown.
2 mirimum of 7p spplies. p. & p. on Ovel orders
i charged at cost
ADDRESS TO: M. O. Oept
56, Fortis Green Road. London N0 3JHN
Tolophone 01883 3705
3 D D Y mixed disiectric 1000V
Heat Sinks Transistors & lﬂ'e”‘fed Circusts 1000p! 6p  6800pt 9p  1uF  12p
2200pf Bp  -O1uF Sp -22uF 22p
- AC10? ®p  BC14T 10p  BFi9e 15 OoCm 185 ZN1304 2p  INSITR 150 3300pt 6p  -022uF 9p  -4TuF  30p
TO0S Té‘gﬁ 14p AC128 1o BCIe8 109 BF197 159 OCle0 v 8y 62Y88 . 4700pt 8p  -047uF 12p
Tol8 Isp ACIT Vo BCV®  ep  BFZR S 0CI mp awies  wp ZENERS 0 C;"(BV"“C KU oy
Sp Power 13p AC1Z8 18 BCIY 12p  8FYS Mo OCIN o onpzs e 10p ol :0 3 ": 20001 'c‘g 10000t 6p
i\ Tab ACITS  13p  8C1se 105 BFYSY Mp ZTMIET e aNwss  mp ool L 15& 9: 220& 9: 15002, ep
/ Bp  BCIw 12p  BAYN Mp  ZTXI08  12p  IN30S4 B ot e 220f 9p 260p! 8p  2000pt  5p
p Bp  BCILY 159 BSXM Mp  ZTKIR  13p  2N3ORS ool TN TR 68pt  9p 270pf 9 3000pt  Bp
np BC288 15p BSY®SA  14p  ZTX00 1p  INITR 2% oo s 82pf 9p 300pf  9p  5000pf 5p
B mp BDNS  @p BUNSIZ LT ZTxa  asp wama azp o0 TP 100pf 9p 750V DISC  10.000pt 5p
N 20p BOW T MJEMO  STp ZTXN2  Mp NI Tep Ll n: 120pt 9p 470pf 5p feed-
- w, BOMXR T0p MPFIR2 “p TR MWp  2NITDS 199 MCi3%2 n.n 140pf 9p 1000pf S5p through
“ wp  BOLNIMP MPFIGY 3o ZTXNM D 208 W et e }gg": :: 'd"%gg" :: Jooom
‘J ‘ u: 149 MPFIC ITp  ZTXM1 0p  2N3707 199 urcei0a ssp u -
LT N MPFI0S  wp ZTXS0  13p NI A 0 g
g‘rs'%m ARV 195 BFyeT Mo MPFIOS  4sp ZTXO! 135 INDIOR W0 gl pie M‘l[l"d 0 SI'GMG'”'
100 ° sop T AFIS W efn 2p  OC2 wp ZVX%2  Mp  ZNSTO TADIOC  Cieso 3
AF116 15p  BF1%0 »p  0C3 0p  ZTX%3 17 2naM £lec',0l"'c‘
yel'ﬂbﬂll'd A il =2 G5 | ety CAP VOLTAGE
AF1Y 2p BFis4 Bp OCas 1%p  ZTXS Bp  ZNN03 PATOSC s wF . 3 10 W B 0 &
Copperclad Plain BCt07 100 BF18s sp  OCN Np  tNee? 1p  2N390¢ 170 mATIO “p - _ - = S
0.1 0.15 0.15 BC108 19p  BFiM 13  0C712 17p  2NT08 12p  ENISOS Np sATDC &1 1.8 - 8
B e & 8C100 e BF19s 15, OC7e 135 2NT08 159 2NN0s  12p AATIC My - 4
%" x :l" 20p Lop (9] 10p ;:‘ ::
2% xS 24p 21p 12p ROTARY MAIN>
AN 24p 21p 8 ~ Gom ARCOLR 0 e
35"k S 2% 275 (10) 17p N w H ©
17 x 28" 67p S0p 3% w M cd 5‘ 3 T
l;" x3%” 90p 70p s2p L w | 4 R 4
17 x 5" 8p \( a 100 12p
Ay Uos 4 0705 8p. 10p 150 120
t-face Cutter {Flah)
:“"'0‘""““‘ Tool :-‘}: = @ Socker U4 /10 N E1.855.85. 105 SINGLE WAFER 2 i
Termina! Pins 18p per pack of 36 o 2OTARY m o 3 “p
2 Wp — 12p 18p Rp &p 8o
NEW LISTS o ail| I e s
BOXES, CHASSIS, etc No. 7 (Surfoce Vpole 12woy | 2200 = 1 ¥y ool Tl oy NE
TRANSISTORS, 1.C 's, ete. (soon) i:c:-' ;:: % T — = W 5% W -
(postage Sp) 3wy c;” V%TAGH‘ 2
k) J [ e | - -|
Aluminium Boxes . iven o | 5 =
Including bescplate and screws s b.r.0.7 1% pos 28 =
d D T 1 -
No. L. W. D Price pap Socker Iowlared s B o 20 S ke
= e TERMINALS 300 % =) JIv S
() X" xS x 14" 8p 8p T30/e98 yoooud Il e -
(B) 4 x4 x1% 35p 8p /m“h o S.PST 8400
Y - C) ™ plug Quantity Prices on epplication
M) 4 2" xIW sp Sp 2. 1A
(10) & xS%"x 14" op 8p Avoilable In Red, Black, Green, é::&'l?'hl’:'v-"l'.'“ t6p - .
. Yollow, 8lue and e col g
R R T T O e e i Hi~Volt Electrolytics
123" X2 Al 32p 9% Bpeach O Sovbit Alloy TOGGLE 124 8uF 4SOV 149 I00F 450V 200
13 6" x4" x2 sop 10p 180 0.9.0.1 164F 450V 15p  SOuF 350v  20p
14 7" x5 x2%" S8p 12p Loudups ket each 257, 1A B4 8uF; 450 V.W 18p 32+32uF: 350 VW 26p
15 8" x6" x3" 75 18p s :azwi;'w)“;" 20 BHIBF 450V 200 32 -3uF ASOV.W 43p
16 107 x 7" %3 85y 20p aally 16+16,F 450 V.W  25p 50--50uF: 350 V.W 38p
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MAINS OPERATED CONTACTOR
220/240v. 50 cycle solenoid
with laminated core so very
ailent in operation. Closen 4
circuits each rated at 10 amps.
Extremely well made by =
Qlerman Electrical Company.
Overall size 2) x 2 x 2in.
21-50 each.

NEED A SPECIAL SWITCH!?
Double Leaf Coutact. Very slight pressure closes
th contacts. 7p each.
> 10 for 60p. Plastic pushrod
suitable for operating. 8p
00 each. 10 for 45p.

CAR PANEL SWITCH q
Our Ref. No. 802. Arco made. Har
long flat ended toggle, black and
chrome finish. Rated 2A at 230V (__J
and ls double pole onfoff. Listed at

45p. Our price 22p each.

CAR PANEL AUTO SWITCH

Ref. No. B03. Again a flat ended toggle. Made by
Arrow. A 3 porition double pole changeover switch
centre off for auto seriale, reversing motors, etc.
30p each.

MAINS TRANSISTOR POWER
PACK

Designed to operate transistor sets and ampli-
fiers. Adjustable output 8v., 9v., 12 volts for up
to B00mA (clasx B working). Takea the place of
any of the following batteries: PP1, PP3, PP{,
PP&, PP7, PP9, and others. Kit comprises: mains
transformer rectifier, sinoothing and load reslstor
condensers and instructions. Real eulp only 21,

MINIATURE

WAFER SWITCHES

2 pole, 2 way—4 pole, 2 way—
3 pole, 3 way—4 pole, 3 —3
pole, 4 way—3 pole, 4 way pole
6 way—1 pole, 12 way. All st 20p
each £1-80 for ten, your assortment.

PORCELAIN FUSE AND CARRIER
20A 250V MEM Ref. No.
ISLBB/1I5SLRHW. Make your
own fuse board. Price 20p per
pair.

FLUORESCENT TUBES

8tandard types— Bipin ends, Ideal peimet lighting
a8 well an for standard replaceraents—18in 15W,
24in 40W, 36In 40W, 39}in 40W. All first grade
tubes offered at one price—£3-50 per box of 24—
i.e. lean than 15p each. It not collecting then
please add 50p per box per 200 milen.

MULTI-SPEED MOTOR
Bix speeds are avalishle 500, 850
and 1,100 r.p.nt. and 8,000; 12,000
& 15,300 r.p.m. shatt i } in, dia-
meter 230/240v. Its speed may be
turther controlled with the use
of our Thyrister controller. Very
powerful and useful motor size
approx. 2 in. dis. x 5 in. long.
Price 88p plus 23p postage and
lasurance.

P o
P

MAINS MOTOR

Precision made—as used in

record decks and tape recor-

ders—Ideal also for extractor

hn blower, heaters, etc. New

perfect. 8nip at 85p.
Pmu«e 20p for first one then

©10p for each one orde:

17 stackmotor 85p.

1}” stackmotor £1.

PANEL NEON INDICATO
Our Ref. No. P101. Oblong

type self-fixing into oblong

hole. Bultable for 200/250V.

Price 13p each.

FLUORESCENT CONTROL KIT
Each kit comprines seven items—Choke, 2 tube
ends, starter, holder and 2 tube clips, with wiring
instructjons. for normal tubes
or the new --Grolux’’ tubes for fish tanka and
indoor plants. Chokes are super-silent, mostly
reain filled. Kit A—15-20 w. 21, Kit B--30-40 w.
£1. Kit C—80 w. £1-20. Kit E—45 w. £1-20.
Kit F tor 81t, 125 w. tube £1-75. Kit MF] i» for
6in., Rin. and 12in. miniature tubea £1. Kit MF2
for 21in. 13 w. mintature tube 1. Postage on Kits
A and B 23p for one or two kita then 23p for sach
two kita ordered. Kite C, D and E 23p on first
kit then 18p for each kit ordered. Kit F 23p then
23p for each kit ordered. Kit MF1 18p on first
kit then 18p on each two kits ordered.

HEAT & LIGHT LAMP
Plugs into a lamp holder. Tdeal in
bathroom, toilet, ovex bed, etc.
90p plus 20p P. & P,

HOUR MINUTE TIMER
Made by S8miths. Complete
with control knob and call-
brated dial. Useful in kitchen.
office, dark-room, etc. Bargain
at 50p.

N>

MIGHTY MIDGET

Probably the tinieat possible radio, as described in Practical Wirelen,
January 73. All electronic parts £2 post paid.

DISTRIBUTION PANELS
Just what you need for work bench or iab.
4 x 13 amp sockets in metal box to take

standard 13 amp tused plugs and onfoff switch with neon waming light. Supplied
complete with 6 feet of fiex cable. Wired up ready to work, £2-25 plus23p P. & I

HORSTMANN

)

“TIME & SET'" SWITCH
{A30 Amp Bwitch.) Just the thing It you want to come home
to a warm house without It costing you a fortune. You can
delay the awitch on time of your electric fires, ete. up to
‘S’ 4 14 hours from setting time or you can use the switch to give
8 boost on period of up to 3 honrs. Equally suitable to
control processing. Regular price probably around £5.
8pecial anip price £1-50 Poat and ins. 23p.

4 WATT AUDIO
AMPLIFIER

Worka off dry batteries, car
battery or mains power pack.

Only $1-85. This low price posslble only
because the make

is over produced.

BATTERY CHARGER KIT
Cotnprising 3 amp 12V mains trs. and rectifier
with wiring diagraio. £1-25 + 23p P. & P.

BLACK HEAT ELEMENTS

Ideal for miaklng convectors and similar devices
Two joined in meries approx. 1KW. Price 7bp
per pr. 4+ 20p poxtage.

EXTRACTOR FAN
Cleans the air at the rate of
10,000 cubic {t. per hour.
Sujtable for kitchens, bath-
rooms, factories, changing
rooms, etc., it’s so quiet It can
hardly be heard. Compact, 5§°
casing with 53° fan bladex.
Kit comprises motor, fan
blades, sheet steel casing, pull
awitch. niains connector, anil
fixing brackets. £2-50 + 205
RRNE

CD CAR IGNITION
This systemm which has
proved to be amazingly
efficient. We offer kit of
parts as P.W, Clrv:un.
£5:85 plus 20p p.
Deiuxe model with prepared circuit board M Db
When ordering please state whether for positive
or negative aystems.

EXIT SIGNS

One of our customern

Unrepeatable once stocks are cleared.
M.de by the hmmu Mullard compnny and carries their
in

be uned 101 Mono or Btereo, mmlc or apeech Hundreds of

may

50H3-16 K HS. Bupplied

complete uuh connection diagram and operating notes.

FREE all purchasers receive Mullard booklet Do It

Yourself Btereo” tells all you need to know to
bnlld your own stereo system. Write today to avoid
missing this terrific offer.

RADIO STETHOSCOPE

Easiest way to tanit filud—traces signal from acrisl
to speaker—when signal stops you've found the

fault, Use it on Radio, TV
amplifier, anything — com-
pleta kit comprises two apecial
transistors and ali parts inclu-
ding probe tube and crystal
earpiece. $8twin stetho-
set instead of earpiece 76p
extra—post and (ns. 20p.

24hr. REPEATING TIME SWITCH
Made by Bmiths these are A.C. mains operated.
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. 5 amp change-over contacts will
awitch eircuit on or off during these periods £2-50 post and
ins. 28p. Additlonal time contacts 50p palr.

NOT

ATLAS
TWENTYLITE

Fluorescent lighting units with polyester choke and finished white enamel.
2t model, ideal kitchen, bedroom, haliway, porch, loft etc. With tobe
assembled ready to instal. £1-98 + 40p postage.

HONEYWELL THERMOSTAT

Made by Honeywell for normal air temperatures 40°-80°F
(6-25°C). This is a precision Instrument with & differential
which can be adjusted to better than 1-5°F. A mercury switch
breaks on temp. rise—the switch is operated by a colled bi-metal
element and adjustable heater is incorporated for heat antici-
pation. Elegantly styled and encased in mn ivory plastic case

with clear plastic wlndown thermometer above and awltch setting
scale below-nize approx. 3-8° x 3-3° x 1-4° deep—can be mounted on conduit box
or directly on wall. Price £1-25 each for ten for £11-25.

CENTRIFUGAL BLOWER

Ministure mains driven blower centrifugal type blower
unit by Woods. Powerful but specially built for quiet
running—driven by cushioned induction motor with
apecially bullt low nolse bearings. Overall size 4§47 x 4}”
x 47. When mounted by flange, air is blown into the
equipment but to suck air out, mount it {rom centre
using clamp. Ideal for cooling electrical equipment ot
fitting into & cooker hood, film drying cabinet or for

removing flux smoke when soldering etc. etc.

bargain at £1-85.

l1 WAY SUB-

MINIATURE

HULTI CORE CABLE

7-0076 copper cores each core P.V.C.

insulated and of different colour.

P.V.C. covered overall and appros.
3/16in. thick. Price 20p per yard.

BATTERY CONDITION TESTER

Made by Mallory but suitahle for all batteries made by
Fver Ready and others, most of which are xine carbon
types but alsc mercury manganese—nicad—ailver oxide
and alkaline batteries may be tested. The tester puts a
dummy load on the battery and the meter scale indicates
the condition depending upon which section the pointer
reats. The section reads “replace” “'weak’ or “good”. The
tester is complete in its case, size 31° x 6}* 2° x with leads
and proda. Price £2:50 plus 20p poatage.

SNAP ACTION SLIDE
SWITCH

Rated 5a. 240v. Made by
Arrow. Type fitted in the

handlea of electric drills,
vacuunis, etc. Bp each.
10 for 46p.

has pointed out how
E x I T eanfly our box slgns can
be converted to exh

slgns. These are Ilumin-

ated having s 20W Auorescent lamp with
associated control gear. The front is very thick.
clear plastic. Directly onto this you can stick down
the letters available at most ntationers. There ix
room inside the box for a battery and low volt
lainp In the caxe of power fallure, 8ize of sign is
21t bigh x 14in wide x B8in deep. Solidly made
from sheet steel and hammer Aniahed in enamel
Price £3-50 plus 50p carriage per 200 miles.

SPIT MOTOR

200-250V induction motor,
driving a Carter gearbox
with & 1}” output drive
ahaft runniug at 5 reva
p.m. Intended for roasting
chickens, alno for driving
models—windmilis, colour-
ed disc lighting effects, etc. $1-85 plua 20p pomt
and ins.

SOLDER

GUN
A must for every busy man, gives
slmost instant heat also {ltumi-
nated job. 100 watt £2-25 plua poat
and ins. 20n. BIG JOB 250 wati
model £4-75 plus post and ins.40p.

TELESCOPIC
AERIAL

/ for portable, car radlo or

transmitter. Chrome plated—

six sections, extends from 7§ to

47in. Hole In bottom for 6BA screw.

38p. KNUCKLED MODEL FOR F.M. 50p
J

TREASURE TRACER
Complete Kit (except wooden
\ battens) to make the metal
detector as the circult in Practical
Wireless, August Issue. £2-85 plua

20p post and insurance

MINIATURE ROCKER SWITCH

Our Ref. R801. 10A 240V. Belf-

fizxing into hole size approx. lin

1in by famous French maker Rua- ﬂ

semburgh. Price 10p each. ]

MAINS OPERATED SOLENOIDS
Model 772 — small
but powerful 1° pail

—&pPprox. size 1§ x
14 x 13° 60p.
Model 400/1 §° pull
Size 297 x 2 x 1p”°
75p.
Model TTIO0 1} pull size 3 x 2§ x 2" £1-80 plus
20p post and insurance.

RESETTABLE FUSE
How long does it take you to renew a
fuse? Time yourself when next one
blows. Then reckoning your time at
£1 per hour see how quickly our
rescttable fuse (auto circuit breaker)
will pay for itselt. Price only £1 each or
10 foe £9-00 specity 5, 10 or 15 amp—eimply fit
sn place of meitch.

LIGHT CELL

Almost zero resistant (n sun-

light increases to 10 K Ohms

in dark or dull iight, epoxy
resin sealed. Bize approx. lin. dia. by }in. thick.
Rated at 500 MW, wire ended. 60p with circuit.
Also ORP 12 light cell 60p
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12 VOLT | AMP
POWER PACK

This comprires douhle-
wound 230/240V mains
transformer with full wave
rectifier and 2000 m/t/d”
wxmoothing. Frice $1-85,
plus 20p post & packing.

TAPE HEADS
We are gradually obtaining more information
about the Truvox tape heads we bave, we are ELEGTRONIG EGG TIMER
told that these have been wound in a very
ingenious way so that winding may be conpled
either in parallel or in neries depending whether EN lARGER Exposu RE METER
bigh or low impedance is required, We also have

matching erase heats and now offer these in paire.
1 record and 1 erase head. Price of the 2 track NEON NOVELTY

45p per p:lr. 4 track 75p per pair. Pair mounted 250 WATT POWER PACK
on plate 45p extra. TH receive
parts for these and other projects featured in this 3 v
I RP.H. MOTOR issue send quoted approximate amount any cash adjustment ?,:?e:;L':hf‘:o?‘::‘;hﬂ‘:g_g‘;nm't::zo:':ica:’:
Made by the famous Bmiths Company. 240v can be made later. of push-on tag. Price £6-50 + 50p p. & p
50 cycle mains working. Ideal motor to drive N.B. Note th.ne make. excallent ;“ !',.“"y
elock mechanisms. Price £1 each or 10 for £9. - s 3

DRILL

CONTROLLER THYRISTOR LIGHT DIMMER

NEW IKW MODEL For any lamp up to 600 watt. Mounted on switch plate
Electronically changes  !© 8t in place of standard switch. Virtually no radio inter-
speed from  approxi- terences. Price £2:95 plus 20p post and insurance.

mately 10 revs. to

AMPLIFIER IN CASE WITH
SPEAKER

Marketed by British Relay under the name
Lusistor. This ix in & very neat looking cabinet and
is ideal around the home or in the workshop for

maxlmum. Fuil power at all trouble shooting or for testing out a quick lash up
speeds by finger-tip control. TANGENTIAL HEATE’,‘ UNITS 9 8ize approx. 91” x 6}” x 3}~ deep. Input is via
Kit includes all parts, cane, This beater unit is the very iateat type, most and quiet g Inas a h ¢ and volume control and
everything and full instrue- Atted in Hoover and blower heaters costing £16 and more. We have a few only. 0 WAy be p ] by an int 1 9v

Comprises motor, impeller, 2k W. element and 1kW. element allowing switching battery o 1 1110 arce. 8 i

L Er 3k W, and with thermai xafety cut-out. Can be fitted into any metalline  Roa enptical 7 38 10,000 gaum: Elpgeaf
m""m?d:‘l“::' ob‘:’ly.“:":e“:";“:"l:,"‘:‘:z ggg proper in a Newwarket model ref. P.C.4. Price
= o SDOvejexceD ol Al J he il -50. Poat and insurance 20|
ram-t{imhes AL | CoreolBEItah SESNPIAGE: AOp: | 20 cnctilL0 farieSLis0 op e

tions. £1-50 plus 13p post and
insurance. Made up model also
avaliable. £2:26 plue 13p post & Pp.

HIGH ACCURACY THERMOSTAT
Unes differential comparator 1.C. with thermister
as grobe. Designer claims temperature control to
within 4/7th of a degree. Complete kit with power
pack

TELEPHONES
Complete as illustrated. Bave
vour legs, time and temper,
simply by putting in some
telepbones. Ex. G.P.0. not
new—but guaranteed in good
ocondition and werviceable
supplied with dlagram and
instructions showlng how to
connect. Price §1-00 each +50p
poat or 2 for £2-50 post pald.

s, DISTRIBUTION PANELS

WATERPROOF HEATING Just what you need for work bench or lab.

ELEMENT 4 X 13 amp sockets in metal box to take
26 yards length 70W. Seli-regulating standard 13 amp fused plugs and onjfoff ewitch with neon warning light. Bupplied
temperature control. 50p poat free. complete with 6 feet of flex cable. Wired np ready to work. £2-25 plus23pP. &l

THIS MONTH’S SNIP e

I1SA ELECTRICAL Also available separately. dialn and bandsets
PROGRAMMER S AMP VARIAC for £3 505 each 4 20p ponte
Learn In your sleep: "'l;h.l: heading ‘I’l I:OC %ul:n wcun"d ::tmd u;\e 13 ‘l:! nhot s vu:;ble transformer
" 3 we are offering but a solid state device which serves the same purpose
l‘&‘e’;;; r-&lau?‘l‘.nyl‘l;g ;nu,: in almost all applications and, of course, much smalier. Made by Ultra ROCKER SWITCH
# - awnke-—awltch on lights Electronics, can be fitted into ordinary switch box. Engrave a circle on 13 amyp eelf-fixing into an chlong bole ’
to ward off Intruders—Tiave warm house to come the front plate. mark this off in divisions, it a pointer knob, callbrate size approxhnately 1”7 x {7 8p each
home to. All these and many other things vou can with your voltmeter (yon will find the scale almost linear) you now have 10 for 72p.
do If you invest In an electrical pmn;nmmer a power controller equal to a § arup variac costing £12 or more.
Clock by famous maker with 13 amp. onjoft SLIDE SWITCHES
switch. Bwitch-on time can be set anywhere to Slide Switch. 2-pole ch y 3
stay on up to 6 bours. Independent 60 minnta BARGAIN PARCEL OF SEVEN MOTORS FOR £t ol Ning by ‘poeanc X""‘“" Pg{le
memory jogger. A beautiful unit. Price #8195 + A bargatn parcel of 7 motors for £1. Some not as large :' urnxncuny wl‘l,ﬂ l.cd ';;;;"I )
20p p & p or with gimas front chrome bezel 76p a2 & postage stamp and only §” thick, largest is 1§* x 7pp OR X TR ATD:
- 4 p each. 10 for 83p, 500 for $24. Ditto
extra. 11" dia. Bome work off 1jv some as high as 18v. These as above but for printed eircult 8p each
INSTANT START UNITS motors are used in raclng cars, power toys etc. The . 10 for 45p, 100 for $4-25.
For 2ft tubea. Philip’s or Bmart & Brown in a largest 19 so powertul that it will drive s Mini drill $ob Ministare Slide Switch. DPDT 19mm

model lathe, or aimilar. This ia a 4 pole motor, optimum Qin APprox.) between fixing centres. 18p each or

working 16:6v but very powerful even as low as 4fv. 3
Don’t milss this wonderfal snip. 10 for £1-08. 8P Change over spring return 250v

tray complete with tube clipx and tube enda.
Price £1-50 each or 10 for £13-50.

1 amp. 10p.
EDUCATIONAL KITS—all with
ictorial instructions 3 ————
2 ety L T B (LR, SV OHN KITS FOR PREVIOUS PROJECTS
KIT FREE Staddny sEeRLh; (natancoaiiseriplaled Biumpjicentacy Unless otherwise stated, kits contain elec-
Fagle educational standard §° spindle 2° long—with locking washer and nut. tronic parts only. The case and special
kits. Japanese No. of Poles 2way 3 way 4 way 5 way 6 way 8 way 9 way 10way 12way itews can be obtained locally. Also batteries
made these are 1 pole 40p 40p 40p 40p 40p 40p 40p 40p are not included. Kits may be returned
excellent  value 2 poles 40p 40p 40p 40p 40p d0p 40p for refund if conatruction has not been
for money. We 3 poles 40y 40p 40p 40p 70 70p 70p started. Wa reserve the right to substitute
maees do not expect 4 poles 40p 40p 40p 70p 70p W0p 0y components should deliveries be protracted
r.no be able to repeat this olfer once stocka are sold. 8 polea 40p 40p 709 70p 95 98p 95 «0 as to avoid undue delay.
iy Dol e e it glve BNEE ao apcurata S5 Jov 7o 70 36y #1°30 1730 4130 &1 HOME SENTINEL INTRUDERALARM £3-75
11 piece balance kit. Price of kits 40p each poat 8 poles 70p 70p 70y 95p #£1-20 £1-20 8180 4320 SNAP INDICATOR sememeniveeet g1 S8
puid Bpovia prce for a0 kits 50 with frea | opoke G5 203 3 ép W) S48 816 808 38N | NECORD PLATER..c e €550
. 0 pol: -2 \ 5 - -, seseaean sesaransaes . L
KA2 Lens Kit. Eleven parts, including candle, 1 ;'3.22 7& [17) 95: $1-20 8170 £1-70 £1-70 2295 8295 (amplifier components only)
one concave lens. one convex lens. rtage and slit 12 poies 70p 95p 98p 8120 £1-70 £1-70 $1-70 $3-30 £3-20 DEMO DEC £7-00
frame, etc. Watch light rays bend as they pasa e R | =
B e v o 7 PHoTooRARHIC CotouR T 1%
ater Pump Kit, Thirteen parta. Top of
pump Is transparent so that operting parts may  PAPST MOTORS TEMPERATURE METER ........... £2:65
be observed. Binall parta are brightly coloured to Est. 1/40th h.p. Made for 110-120 volt working, but ASTRON RADIO
be seen eanily wbile working. Three types of two0 of these work ideally togetber off our standard } REMOTE TEMPERATURE
pump may be made: Lift pump, Force Pump and 240 volt mains. A really beautiful motor, extremely
Force Pump with reservoir and nozzle. quiet ranning and reversible. £1-50 each. Postage one COMPARATOR
KA4 Buzzer Kit. Eleven parts. Transparent covers  23p, two 33p. 230V model £3. ELECTRO LAUGH ..............
.u:- the %perntlon of buzzer to be seen. lum;me- RAIN WARNING ALARM ...
and teachen how electromagnetism with an — WA-WA PEDAL
BAKELITE INSTRUMENT CASE .
KRG B ol Motor Kit, Tweaty-loar paris Bize approx. 61" x 317 X 2* decp with brasm | SIGNAL INJECTOR
including enamel wire, armature and pole piece. lnserts in four corners. This la a very stroog SOIL MOISTURE METER
etc. Motor operates from 1} volt battery. Illua- case suitable to house instruments and special SIMPLE CALCULATOR
tnbeumd teaches how electro-magnetiam operates rign, etc. Price 45p each. Pax lid 10p extra. DC POWER SUPPLY
& motar. BABY ALARM ... ... A,
KA? Elocl\rﬂo—:!u::d KI]L tl"mﬁen parta, lndnde': 50 MICRO AMMETER Bquare, panel mounting type. £2 AUDIOA#s:'E‘ GENERATOR
compars. Makes two electro-magnets, one wit 3
one layer of wire and one with several layers of 0| - E
SirerPltkeruy tacks, mails ghd-any: emall pirta INTEGRATED CIRCUIT BARGAIN LIGHT TO SOUND CONVERTER .
showing how magnetism works. ‘A psll;(:ell|ol mt;ml'edut_;lrr\utll msdo‘ b; ll:o tuno;lub:llemy (":om'p.my. ?.:‘neu THRU LENS LIGHTMETER
i 3 5 n-a-lifetime offer of Micro-electronic devices we ow cost of manufacture.
:.ﬁz..ﬁmﬂﬁn:nklﬁ?'ﬁ'ﬁzcﬁga'bn'f;.e'&'n;:,:: Th: L‘“;L%oﬂ“'m 6 f’Cl :u l;et'mln'dc‘wr(ec:.mﬂrl!t‘s;?da dc;:c-.o dpeﬂnh.e:lynnot gggnsg:g:éomnouin =
-stan seconds. e e silicon ers. s -
aleation o1 "OTMB LAW'" and sec the difler e e o NN saatened pair. Regular price of parcel well over £5, | SHAVER INVERTER .
ence in current and reaistance with different Full circuit detalls of the ICs are included and in addition you will receive & 1.R. BURGLAR ALARM
typen and lengths of wire list of many different ICs available at bargaio prices 259 upwards with circuita L & M RADIO TUNER .. £€2-50
KA Bell Kit. Eight ptrh, Including hell and push and technical data of each. Compiste parcel only $1 post paid. TAPE POWER SUPPLY MAINS ... €£2-00
button ewitch, Build u complete cleciric bell and DON'T M18S THIS TERRIFIC BARGAIN. curcrih sl CAR ...... g;g
ece bhow the hammer is trigge to make the -TRAP . ¥
bell ring. CHIP RADIO REACTORMATIC ............ £3-00
KA10 Morse Key buzzer and bell kit. 256 part kit  Ferranti’s latest device ZN4l4—gives results better than superbit. Bupplled RADIO CONTROL RECEIVER £3-00
eaxy to conatruct, simple to operate. complete with technical notes and circults. £1:25 each. 10 for £11. RADIO CONTROL TRANSMITTER ...£5-50
BIT SAVER ............. osaaa oM . £1-S0
Where postage is not stated then orders IBCEETAW#:E".}{‘EGB%EOVSI%E& FUZX :2&
o ﬁaﬁ'wf.".‘df:":; ‘:::‘:'0‘*: o L ] s | AUDIO COLOUR UNIT .. £6.50
IRAL o DAMP LOCATOR ......... £1-28
free. B.A.E. with enquiries please. (Dept. E.E.), 7 Park Street, Croydon CRO 1YD UHF AERIAL less boom . €150
Callers to: 102/3 Tamworth Road, CROYDON.
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THE HEART OF IT ALL

A hobby for all ages, catering for all inclina-
tions: this is present day electronics, thanks to
the transistor. Young people naturally enough
accept the transistor for what it has become—
the heart of electronics, upon which all circuits
depend. Yet it was not always so, as older con-
structors will recall.

The transistor first appeared on the scene
twentyfive years ago. Prior to that event, the
valve was the vital active component and things
were very different. Electronics extended very
little beyond the fields of radio communication
and sound amplification. The home constructor
of the pre-transistor era was likewise limited to
those two traditional areas, apart from a rare
excursion into a “non-electronic area” as exem-
plified, perhaps, by the building of a simple
timer for photographic purposes.

ENTER THE TRANSISTOR

The transistor changed all that, and how! Let
us briefly recall the pattern of development.

Tiny in size relative to the valve, the semi-
conductor device needed but a modest power
supply. Thus as equipment became *‘transistor-
ised” it became physically smaller and lighter in
weight. Electronic equipment composed of
quite complex and extensive circuitry was no
longer restricted to more-or-less permanent
installations. It ,could now be installed or used
in environmenis and situations never before
practical or accessible.

Our April issue will be published on Friday, March 16

Twentyfive years ago saw the start of the
emancipation of electronics. The following years
brought forth great and exciting developments
in circuit design. These circuits were often based
upon ideas that were not always new in them-
selves, but which had been denied practical
realisation in the days of valves, because of the
physical encumbrances inseparable from ther-
mionic devices.

SOLID STATE REVOLUTION

The transistor proved to be just the beginning
of a solid state revolution. Soon it was followed
by a whole family of different, but related semi-
conductor devices. Some, for example, were
designed for detecting heat and light radiation,
others for controlling large amounts of elec-
trical power.

Thanks to the versatility of these semiconduc-
tor devices the possible uses for electronic
circuits grew steadily. And men of ideas soon
started to apply electronics to fields far remote
from those of the valve days. Today, possible
applications of electronic circuits are far from
exhausted. The future holds even greater

promise.
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A simple design to enable
eggs to be boiled to your
satisfaction.

ONVENTIONAL egg timers have one major
C drawback, there is no positive indication
that timing has stopped. It is infuriating to turn
around and look at the egg timer, only to find
all the sand in the bottom and a very hard egg
in the saucepan. The electronic Egg Timer
provides an audible warning.

CIRCUIT DESCRIPTION

The complete circuit diagram of the Egg
Timer is shown in Fig. 1. During the positive half

126

by R. Gwinn

of the mains cycle, C2 is charged through D2 to
9V. In the negative half cycle, C3 is charged
through D3 to 9V. As these capacitors are in
series, 18V appears across the d.c. power supply
rails of the circuit.

When the circuit is. first switched_on, C1 is
completely discharged as it is shorted out when
the timer is off. The gate of the field effect
transistor (f.e.t.) TR1 does not take any current,
so all the current flowing through the series
combination of VR1 and R1 flows into the
capacitor C1 and charges it slowly, hence the
voltage on the gate of TR1 rises slowly.

When the gate of a f.e.t. is very negative with
respect to its other electrodes, very little current
flows through them as it is “pinched off” by the
depletion region, an area in which virtually no
current flows and whose size is controlled by
the gate potential; the f.e.t. is in this state when
the timer is first switched on.

As the gate becomes more positive with

" respect to earth (less negative with respect to

the drain electrode) this region becomes smaller
and more current is allowed to flow through
TR1, R2 and VR2. This causes the voltage across
VR2 and on TR2 base to rise.

When the voltage on the base exceeds that
of the emitter by 600mV, base current, and
hence collector current, begins to flow. When
there is sufficient current to pull in the relay,
its contacts apply 6:3V a.c. to the buzzer WDI.

Switching off removes the mains and shorts
C1 ready to begin another timing cycle.

cost of
components
£3:75 plus case
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Fig. 1. The complete
circuit diagram of the
Egg Timer.

Fig. 2 (below). The positions of the Veroboard
components and the areas of copper strip to be
removed.
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CONSTRUCTION DETAILS

The components to be mounted on the 0-15in.
matrix Veroboard, size 16 x 7 holes, are shown
in Fig. 2.

First, cut the copper strips in the correct
places as shown in Fig. 2, drill the mounting hole
and solder the components in position, not
forgetting the link wire E10 to G10. The tran-
sistors and diodes should be soldered in position
last and heat shunts used on their leads, other-
wise permanent damage may be done to them.

The prototype was fitted inside a standard
aluminium case size 5 in. x 7in. x 21in. The
layout of the components within the case is not
important so any size case may be used.

With reference to Fig. 3 mount the other
components in position and fix to the case; now
wire up as indicated. As can be seen from Fig. 3
the potentiometer VR1 and switch S1 are
attached to the lid of the case.

Ensure that an earthing tag is attached to
the transformer fixing bolt. When the wiring is
complete, bolt the component board securely to
the case using a spacer to keep the board at
about L4in. from the case. As a safeguard against
shorting of the board via the case, insulating
tape can be stuck to the case below the board.

The mains lead should be led out through the
side of the case via a rubber grommet. A few
ties of string around the outer sheath of the
mains cable, on the inside of the case, will
prevent a tug on the mains lead from doing any
damage internally.

RELAY

The relay used in the prototype was one which
came out of a surplus telemeter unit, but any
relay that operates on 18V and draws less than
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Photograph of the inside of the completed Egg
Timer.

25mA (coil resistance greater than 700 ohms)
will be suitable. The higher the resistance of
the relay coil, the more accurate the timing
interval is likely to be.

It may not be possible to obtain a relay with
only one-pole make contact as is required, but
this should present no problem as any contact
arrangement can be easily adapted for this
particular purpose, as in the prototype.

TESTING AND SETTING UP

Thoroughly check out the wiring and make
sure the component board does not touch the
metal case. It may be a good idea to glue a
piece of foam rubber between the board and
case so that the board is additionally supported
and protected. This may be found necessary
after testing due to the vibration of the unit
when the buzzer is activated. Also check that the
on/off switch does not touch any components
inside the case when the lid is placed in posi-
tion, insulating tape may be used as an extra
safeguard.

Disconnect the buzzer and wire a 6V bulb
in its place.

When you are completely satisfied that the
wiring is correct, plug into the mains via a fused
plug containing a 1A fuse.

When carrying out the setting up details given
below, you should be extremely careful not to
touch any wiring because mains voltages are on
some wires and will give a nasty electric shock.

Adjust VR1 so that it is at its maximum, i.e.
fully clockwise. With VR2 set to minimum
resistance (fully anticlockwise), switch on via
S1 and time for 7 minutes.

At this time, carefully (and quickly) adjust
VR2 turning clockwise until the bulb glows. Now
switch off via S1 (this discharges capacitor C1)

for a few seconds and then switch on and record -

the time it takes for the bulb to switch on. It
should be 7 minutes. If this is so, place a blob
of glue on VR2 to secure it in this position, and
mark the pointer position of VR1 on the lid to
this effect. If the recorded time is not 7 minutes
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adjust VR2 further until this time is achieved
and then secure VR2 as above.

Now set VR1 to minimum position (fully
anticlockwise) and measure the time from
switch-on to the bulb glow and mark this time
alongside VR1 point on the lid. This should be
about 1!; minutes.

Intermediate times can be marked around
VR1 knob by trial and error methods.

Required egg condition, i.e. soft, semi-hard
and hard can be marked alongside the correct
time if so desired as shown in front cover
photograph, but this depends on many things
such as size of egg, temperature of water,
whether the egg has been stored in a refrigera-
tor or not and is best done by trial and error.

Now replace the bulb with the buzzer and
screw on the lid. The unit is now complete.

USING

When using the unit in the kitchen it is
essential that a good earthing connection is
available at the mains socket. The electronic
Egg Timer, because it is using a mains supply,
should be kept well away from any source of
water or steam and not handled with wet hands.

To use the unit, select the “egg cooking time"”
required and switch on at the commencement of
this time. The buzzer will sound when the set

interval has elapsed. ®
4 C ts i
Resistors I
R1 5-6MQ

R2 18KQ + watt carbon +10%

Potentiometers
VR1 4:7 MQ carbon linear
VR2 1KQ preset

Capacitors
C1 15uF 25V tantalum bead type
C2 100uF elect 16V
C3 100u«F elect 16V

Semiconductors
TR1 2N3819 n channel f.e.t.
TR2 BC108 silicon npn

SHOP

D1 1N914 ras
R TALK

Miscellaneous

T1 Mains transformer, 240V primary,

6:3V 2A secondary
S1 Double-pole changeover toggle
WD1 Friedland 182 buzzer
RL A see text—suitable type STC 4189GD
Veroboard 0-15in. matrix size 16 x 7 holes;
metal case, size 5in. x 7in. x 2%in.; three core
mains cable; three pin fused plug; rubber
grommet; 6V bulb—for test purposes only

L (see text). )
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HE development of communications by space
T satellite is one of the most dramatic and
fast moving chapters in the history of man’s
technological progress. Today, about 60 per cent
of the world’s inter-continental telephone traffic
is carried by satellites stationed 22,300 miles out
in space. Millions of people watch worldwide
TV transmissions relayed by satellites positioned
over the Atlantic, Indian and Pacific Oceans.

Yet it was as recently as 1962 that communi-
cation by satellite began when the first 'phone
calls and TV pictures were beamed across the
Atlantic via the pioneer satellite, Telstar. The
historic signals were picked up at the Post Office
satellite earth station at Goonhilly, Cornwall
a few miles from Lands End.

DEVELOPMENT

Since then Britain and Goonhilly have figured
prominently in the rapid and exciting develop-
ment of satellite communications. From the first
commercial operations in 1965 with a si
giant aerial focused on to a satellite, knay
Early Bird, over the Atlantic, Goonhgl¥
become one of the busiest earth statig
world. There are now three aerials
—the latest aerial coming into g
year (1972)—which is the first e
have three aerials in simultane
operation to three satellites
Atlantic and one over the In

Developed at a total cost (3
of about £14m, Goonhilly/
pattern for virtually all t

Brita,
Earth
GO0

By TONY FORD
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earth stations—more than 70—which have
mushroomed in the past decade. The huge
aerials on the lonely Cornish moor have, there-
fore, helped realise a technological dream.

CABLE OR SATELLITE

It is necessary to define the role of satellites
before looking in detail at the development of
satellite communications. Will, for example,
satellites eventually replace the other and tradi-
tional means of inter-continental telecommuni-
cations, undersea cables?

The short answer is no. The demand for
international telecommunications service is
doubling every four years and both cables and
satellites are needed to meet the demand. Cables
are ideal for busy or short routes and are still
directly competitive over transatlantic routes.
New developments in undersea cable technology
(reviewed in EvErYDAY ELECTRONICS, September
: now no longer available) are dramatically
ig the communications circuit capacity
submarine cables.
filite has, however, one major advan-
“the cable. It makes possible inter-
e \“‘ between many different and
pattexéd countries through a single
=eqlipment—the satellite. Importantly
ite. is the only way of providing
Ml | TV. In addition, the service
Y. ¢ satellite is flexible and can easily
{to meet changes in demand.

\ aeld of
requency

-

ther contender in the
pmmunication is highd
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Shown above is the Mark Il version of the
original Telstar satellite.

radio which does not possess the capacity,
reliability or quality of service needed for
modern communication. In a remarkably short
time, therefore, satellites have assumed a com-
manding and vital position in the expansion of
global communications.

OPERATIONAL CONCEPT

Yet even during the brief space communica-
tions era there has been a fundamental change
in the operational concept of satellites. In 1962
when the Telstar satellite was launched and
USA, France and Britain took part in the first
experiments it was envisaged that communica-
tions satellites would orbit in series and earth
station aerials would track the satellites as they
passed. Consequently during the Telstar experi-
ments Goonhilly was only operational between
the time the satellite appeared over one horizon
and disappeared below the opposite horizon on
its way around the earth—a period of only 20
minutes or so every two-and-a-half hours.

Barely had the feasibility of satellite com-
munications been proved by Telstar when it
became possible through the development of
more powerful launching rockets, to place a
satellite so far out in space that its orbit
coincided with the Earth’s rotation. At this
distance, 22,300 miles above the Earth, the satel-
lite appears to remain stationary—an orbit that
is described as geo-stationary.
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Earth stations could now focus permanently
on the satellite and the complications involved
in swiftly picking up and locking on to lower
orbiting satellites and tracking them across the
sky were removed.

INTELSAT

The global communications scenes then began
to move swiftly. A group of 11 major countries,
Britain included, signed an agreement in 1964
to form INTELSAT, the consortium responsible
for providing the satellites and associated track-
ing and control facilities. This responsibility,
described as the “space segment”, does not
include Earth stations which are the sole concern
of the satellite users. Subsequently the number
of INTELSAT members has grown to a total of
83 countries.

With the advent of the geo-stationary satellite
whole new frontiers of technology were
revealed. The science of space communications
had to be created and perfected—the satellites,
the aerials, ancillary earth station controls and
telecommunications links to and from the earth
stations and their national internal networks.
One major problem was the maintenance of
signal strength. The satellite picks up the signal
beamed from the aerial, increases its strength
and re-transmits it to a second earth station
which means that the signal travels a total of
about 45,000 miles.

Transmission and reception are simultaneous
but the signals do not clash because different
frequencies are used. The time taken for the
signal to travel from earth to satellite and back
to earth is about a quarter of a second.

When the signal arrivés back on earth it is,
however, so faint that it could be swamped even
by the small amount of *‘thermal noise” made
by the receiving equipment. To overcome this
problem the receiving equipment at Goonhilly
is cooled to minus 256 degrees Centigrade. This
minimises molecular activity in the receiving
equipment and enables the incoming signal
from the satellite to be received with great
clarity. The signal is then amplified in a series
of steps until it is strong enough for ordinary
transmission over the telephone network.

ACCESS

The amplified signal is, in the case of Goon-
hilly, carried by a microwave radio link in the
6000MHz band which connects the earth station
with the international switchboard through the
Post Office Tower in London. This link is routed
via Plymouth and Bristol and a reserve system
can be used for TV transmission simultaneously
with telephony.

Since Goonhilly has multi-access to three
satellites it has to break down the channel
capacity of the baseband content of the inland
microwave link to component super-groups and
where necessary, to individual groups of chan-
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nels, and then reassemble them in required
channel content for transmission to the satel-
lites. The same process must also be carried out
in reverse for signals received from the satellite.
This function is performed at Goonhilly by
multiplex equipment which also provides pilot-
frequency monitoring as a check on system
performance.

The below baseband (0-12kHz) spectrum of
each satellite carrier is used to provide engineer-
ing service order wires, both voice and tele-
printer, which are separated from the traffic
baseband before it reaches the multiplex equip-
ment. Translation of these circuits is separately
made in another, specially designed, multiplex
equipment installation.

CONTROL

Operational control of the Goonhilly earth
station is centralised in a main building separate
from the three aerials. A console suite contains
the engineering control of the aerial steering
systems in addition to associated communica-
tions equipment. The console also allows moni-
toring of the continuity of traffic signals through
the system.

For both colour and monochrome television
there is a separate control and monitoring suite.
Complementing this control there are speech
and teleprinter engineering service circuits and
two switchboards. From these the controller can
maintain contact, through the satellite, with
engineers at distant earth stations and their
operational control centres. The entire working
station is duplicated and there is automatic
change-over when any unit fails. Manual change-
over can also be made if necessary.

The main control console for all three aerials at
Goonbhilly.
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SITE

The planning for Goonhilly earth station
began with the initial choice of the site for the
station. It had to be in the west of the country
for maximum mutual visibility to the, then, low
altitude satellites working with a station in the
USA. It also had to be in the south because
95 per cent of the world’s telephone users are
to the south of Britain (and, therefore, satellite
systems were also likely to be in the south).

The sub-strata had to be stable enough to
support the weight of the aerials (about 1,000
tons each in the case of the first two aerials) and
there had to be an all-round clearance elevation
above about five degrees. Goonhilly easily meets
both criteria. The earth station site has a rock
base hundreds of feet thick and is on a plateau
with an all-round clearance of half a degree
in elevation.

Goonhilly is reasonably close to inland com-
munications links, is also free from radio inter-
ference and does not cause interference to other
communications systems,

The weather in the area had to be considered,
for with three aerials whose dishes range from
85ft to 97ft in diameter on such an exposed site
350ft above sea level, wind damage could be
calamitous. In fact, wind speeds at Goonhilly
rarely exceed 60 mph, but to be on the safe side
the aerials have been designed to survive wind
speeds well over 100 mph and even, in the case
of the third and latest aerial, up to 130 mph.
Finally, heavy snowfalls, which could build up
and overload the aerial structures, are rare at
Goonhilly while rainfall, although frequent, is
not unduly heavy.

An engineer checks pictures at the television
control and monitoring console.
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SATELLITES

After choosing the ideal site and spending, to
date, about £14m on developing Goonbhilly, the
Post Office has also spent some further £12m
towards the purchase and launching of satellites
by INTELSAT. The money, together with that
from other INTELSAT member countries, has
provided for the development of a series of
satellites each more sophisticated than the last.

Since the first days of the INTELSAT consor-
tium in 1964, four series of satellites have been
built. From a single Early Bird satellite (Intelsat
I) with 240 circuits and point-to-point access
only, in 1965, the system progressed to a
multiple-access global service in mid-1969 using
Intelsat III series satellites and then to Intelsat
1V service by mid-1972.

Compared with the single links in 1965 from
the USA to the UK or France or Germany there
is now a global network of about 200 simul-
taneous links between pairs of earth stations.

Today's satellites, Intelsat IV’s, are able to
handle up to 5,000 communications circuits at
once plus separate TV transmission facilities.
They weigh almost one-and-a-half tons at launch,
are taller than a double-decker bus and cost £6m
each, plus about £7m for each launch. America’s
National Aeronautical and Space Administration
(NASA) launches all INTELSAT's satellites and
the powerful Atlas Centaur rocket is used to
launch the Intelsat IV which has a design life
of about seven years.

The Intelsat IV satellites have two important
new features which make them more efficient
to operate compared with earlier satellites. In
addition to providing global coverage with its
signals the Intelsat IV is able to concentrate

This comparison shows the size of Intelsat v
communications satellite.

part of its power in two spot beams focused on
the busy routes such as North America and
Canada in the east and Britain, Europe and
North Africa in the west.

Part of Intelsat IV's capacity can also be
reserved for “demand assignment”. This new
system will allow a country with several light
traffic routes to use, say, two or three access
channels to cover them all where previously
one pre-assigned circuit was required for each
route.

Since January 1971, four Intelsat IV satellites
have been launched and between them they
carry all the INTELSAT traffic. Another four
Intelsat IV satellites will be launched to provide
spares-in-orbit over the three operating regions
—the Atlantic, Indian and Pacific Oceans.

It should be explained that Russia is not a
member of INTELSAT as they have their own
and separate satellite communications system
known as ORBITA which employs satellites in
orbits quite different from those used by INTEL-
SAT but which are especially suited to the
coverage of the whole of Russia.

DEMAND

Despite the greater capacity for circuits pro-
vided by the latest satellites, demand is growing
so rapidly that it is likely that by about 1975
still more capacity will be needed and even
bigger satellites may be required. The growth
in the number of circuits used by satellites has
been startling. In mid-1967 the number of
satellite circuits in use totalled 100. Today the
global total is about 3,500 plus § to 10 per cent
added for “occasional” use such as TV pro-
grammes. In the Atlantic region alone the

Part of the Intelsat 1V's power is concentrated
in two spot beams.




number of satellite circuits in use is more than
2,000, of which just under 500 are via Goonbhilly.
(In addition just over 600 UK-Atlantic circuits
go by undersea cable.)

The three aerials at Goonhilly provide direct
communication via satellite with 34 countries.
Aerial Two (built in 1968) and Aerial Three
(built in 1972 at a cost of £21,m) are linked to
18 countries by satellites over the Atlantic.
Aerial One (built in 1965 and re-equipped in
1969) operates to 16 other countries via a satel-
lite over the Indian Ocean. Within the next few
years a further 20 or more countries will join
the INTELSAT system. At present Goonhilly has
almost 700 long distance telephone circuits in
operation.

Of all the statistics underlining the impres-
sive growth of international telecommunications
perhaps one of the most satisfying relates to
the decreasing cost to the user. Today a phone
call to North America can be made on inter-
national subscriber dialling for as little as 50p
a minute. Yet when transatlantic 'phone ser-
vices were begun 45 years ago the minimum
charge for a similar call was £15—in those days
the equivalent of several weeks’ wages. Such
dramatic cost reductions have not stemmed
wholly from the advent of satellites, but their
use has allowed countries to expand their inter-
national communications links more cheaply
than if there had been no alternative to the

Aerlal One buiit in 1965 and re-equipped in 1969.

laying of trans-oceanic cables.

It operates to 16 countries via a satellite over the
O] Indian Ocean.
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Ruminations

By Sensor

Self-help

Most of us take our television
for granted. In most parts of
England good quality colour tele-
vision programme reception is
enjoyed but what about the folk
in more isolated places who
cannot get a decent black and
white picture? For example, north
of Inverness and in North West
Scotland it is impossible to
receive BBC 2 transmissions and
ITA reception is poor. The BBC 1
signal is not always received—
particularly, if there is a mountain
between one's home and the
transmitter.

In December 1972 BBC 1 colour
programmes became available to
viewers in the Inverness area
from the -transmitter at Rose-
markie, and a low power relay
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station further south at Rose-
hearty helps to extend the area of
the Aberdeenshire transmitter
and the new station at Rose-
markie. The BBC plan to build
many more of these low power
relay stations, like the one at
Rosehearty but it will be well into
the 1980's before these are com-
pleted. Even then, there will
always be many areas which
cannot be reached because of the
mountainous terrain.

The inhabitants of one village
may enjoy relatively good recep-
tion whilst their neighbours only
a mile away may receive nothing
at all. Of course, the capital cost
involved in providing even BBC 1
black and white pictures to certain
parts of the Highlands would be
quite prohibitive. However many
communities have subscribed
sufficient funds to erect their
own communal mast on some
suitable hill in order to enjoy
their “telly". In one such village
viewers pay £25 a year plus £4
maintenance costs into a televi-
sion “club”, in addition to their

licence fee and rental payments,
for their piped television.

Deprived

Many people living in these
remote areas feel that they are
deprived in so many other re-
spects such as libraries, further
edutation facilities, cinemas and
theatres, and yet, they are ex-
pected to pay the full licence fee
even though they will not receive
the full range of ‘BBC and ITA
services. It is natural that they
should feel that a graded licence
system ought to be introduced for
areas of this kind.

Of course, all will be well when
we each have our own satellite
receiver. The thrifty Highlander
will quickly learn to construct
his reflector dish from old oil
drums, driftwood and rubbish
left by the English tourist and,
with *true Highland hospitality,
will invite his "bed and break-
fast" guests to watch the Highland
Games in full colour whilst they
are gathered around the peat
fire. But that's nae yet!

|
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city

Motors, Generators, Alternators By Maureen Birch

WE HAVE seen that a current flowing through
a coil of wire that is suspended in a
magnetic field produces movement of the coil.
The coil always tends to align its axis with the
field because the current flowing through it
makes it behave like a magnet with its own
north and south poles. These poles attract or
repel the poles of the fixed magnet (producing
the field) and the combination of these forces
rotates the coil until it reaches a stable position
—its axis in line with the field. This simple
principle is adapted and refined to drive motors
which in turn drive machines.

CONTINUOUS ROTATION

Continuous rotation of the coil can be
achieved by arranging that just as the axis of
the coil lines up with the field, the current
flowing is momentarily stopped and the inertia
of the coil is allowed to carry it past “top dead
centre.” The current is then reversed so that
the poles that were attracting each other are
now repelling each other, and vice versa.

Provided this is done every time the coil is
about to line up with the fixed magnetic field
continuous motion can be obtained. To turn the
attractive forces to ones of repulsion we must
either reverse the north/south direction of the
fixed magnetic field, or, as is more usual, the
direction of current flow through the coil.

COMMUTATOR

This reversal is accomplished by means of a
commutator. It consists of a copper tube over
an insulated cylinder that is fitted on the shaft
that pivots the coil. The tube is fastened to the
cylinder and is cut into two parts by two
diametrically opposite saw cuts along its length.

The wires from the coil are each connected
to one of the halves of the commutator and cur-
rent is fed to the coil via brushes made of
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AXIS OF COIL
{SHOWN JUST BEFORE
TOP DEAD CENTRE)
COIL

CONNECTIONS FROM
COIL TO COMMUTATOR

COMMUTATOR
GME

DIRECTION OF
ROTATION

COMMUTATOR
SEGMENT 2

Fig. 5.1. A simple two-pole permanent magnet
motor.

springy material (or in larger motors, carbon)
that make contact with the commutator.

If a source of direct current is connected
across the brushes the current will always enter
by brush A (Fig. 5.1) and leave by brush B.
When section 1 of the commutator is in contact
with A, the current will flow through the coil
in one direction and the coil turns until top
dead centre is reached; the current flow is then
momentarily broken and section 2 of the com-
mutator makes contact with brush A. The direc-
tion of current flow is thus reversed and the
coil continues to swing round towards top dead
centre in the opposite direction.
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ARMATURE

The forces acting on the coil are considerably
increased if the coil is wound on a core of soft
iron. This core, called an armature, is usually
built up of thin sheet stampings that are elec-
trically insulated from each other by thin paper.
This reduces what are known as eddy currents
which are induced in any metal object that
moves in a magnetic field and in such a direction
that they try to oppose the motion that is
taking place.

The torque (twist) produced by the current
and field is greatest when the axis of the arma-
ture is at right angles to the field and becomes
zero at the top dead centre position. Because
of remanence effects a simple two-pole motor like
the one described will usually stop with the
armature in the top dead centre position and
therefore when current is re-applied there will
be no torque and the motor will not start by
itself unless spun by hand. This leads to the
device of winding several coils on one armature.
most commonly in the case of small model
motors, three coils are used on a three-pole
armature, see Fig. 5.2. There must be as many
commutator segments as there are coils so that
Current can be made to change direction and
be applied to the right set of coils at the right
time.

The advantage of a three-pole motor is that
there can never be a time when all three poles
are at top dead centre and therefore there will
always be some torque when current is applied
and the motor is thus self starting.

Fig. 5.2. (a) Two pole, (b) three pole armatures
and commutators.

ARMATURE CORE MADE
OF INSULATED IRON * (a)
LAMINATIONS

136

FIELD WINDING

In the case of small model motors the mag-
netic field is usually provided by a strong per-
manent magnet, but in the case of powerful
machine motors, the field is produced by a
separate coil called a field winding. The field
winding can be connected in series with or in
parallel with the brushes, see Fig. 5.3.

When series connected, one obtains very high
starting torque but the speed of running is load )
dependent; with the parallel connection not so
much torque is produced at switch on, but is
better for running at constant speed under
varying load conditions. Very powerful motors
—as used for traction purposes—often have a
switch which is used to convert them from series
to parallel (sometimes called shunt) connection
thus giving the driver the best of both worlds.

GENERATOR

One of the most momentous discoveries of
the past was that of producing an electric
current in a circuit without the aid of a battery.
The principle of the génerator is very simple.
Whenever a wire, that forms part of a closed
circuit is moved in a magnetic field, an electro-
motive force is induced and this causes a current
to flow through the circuit of the wire.

If the wire is in the form of a coil, preferably
on an iron core, the effect is greatly enhanced.

SIMPLE EXPERIMENT

If you have a radio with auxiliary record
player input connections or a small amplifier,
you can see what we mean, by connecting our
electromagnet (from last month) straight across
the record player input and then bring a small
permanent magnet up in contact with the poles
of the electromagnet, Fig. 5.4. This is the same
as moving the coils of the electromagnet in a
field.

Let the permanent magnet touch the pole of
our home-made magnet; if you have the ampli-
fier (radio) turned up sufficiently you will hear
a “clunk” in the loudspeaker. This clunk is
caused by the sudden increase in field strength
of the permanent magnet inducing a voltage in
the windings of our electromagnet. The radio
serves only to amplify the voltage so that we
can hear the effect in the loudspeaker. Under
no circumstances try this experiment unless
your radio or amplifier has properly installed
record player inputs.

RATE OF CHANGE

This remarkable ability of magnetism to cause
a flow of electrons is something we just have to
accept. A wire, or coil, moving so that it cuts
lines of magnetic force has this voltage induced
across it and when moved in the opposite direc-
tion the e.m.f. polarity is reversed. The interest-
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ing thing is that there is no induced e.m.f.
unless the coil is moving, and the faster the coil
moves the higher the e.m.f. Alternatively the
coil could be kept still and the strength of the
influencing magnetic field varied to get the same
effect. The induced e.m.f. is proportional to the
rate of change of magnetic flux crossing the
wire or coil. The e.m.f. is also directly propor-
tional to the length of wire (provided all the
wire is subjected to the same change in flux)
or, in the case of a coil, the number of turns
of wire on the coil.
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REGULAR A.C. OUTPUT

Our experiment produced an e.m.f. but it was
very hit and miss and could not under any cir-
cumstances be called a steady voltage. To get
a regularly produced e.m.f. it is usual to suspend
a coil on a pivot in a fixed magnetic field and
rotate the coil.

The current produced in this way is not
steady, it is greatest when the coil’s axis is
perpendicular to the direction of the field since
this is the position where the coil cuts straight

Fig. 5.3 (left). Shows a
simple two-pole electro-
magnetic motor with series
connected field winding.
Below shows the parallel
or shunt connection.
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Fig. 5.4. Experiment to demonstrate eiectro-
magnetic induction.

across the lines of force. No current is produced
in the top dead centre position because in this
position the coil is tending to move along the
lines of force and is not actually cutting across
any.

If we follow one side of the coil as it rotates,
Fig. 5.5, we see that for almost half of each
revolution it is moving up through the lines
of force but for most of the other half is moving
down. As a result the current changes direction
once in complete revolution; we say the current
is alternating (a.c.).

+ve
I
| | |
| I |
o } | | DEGREES OF ROTATION
: ] | p—
.E; a b < d e ! 9 h ()

Fig. 5.5. Graphic display of generated e.m.f. as a
function of rotation angle.

To get the induced current from the armature
windings we use a form of commutator (Fig.
5.6) called a slip ring. Notice there are two slip
rings and there is no split in either. The alternat-
ing current is picked up by brushes running in
contact with the slip rings. This type of device
is called an alternator and the 50Hz a.c. mains
fed to our homes is generated in a similar way.

A direct current generator uses the same
principle of induction as an alternator but is
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SLIP RINGS

Fig. 5.6. Simple two-pole alternator.

built more along the lines of the d.c. motor. The
output must be in one direction only and as
steady as possible. By using a commutator
instead of slip rings the negative half of each
cycle is reversed and the result is a one direc-
tional pulsating output, see Fig. 5.7.

To reduce the level of the pulsations (or
ripple) and so produce a more steady output
more coils are introduced and the final output
shows only small and rapid fluctuations.

Fig. 5.7. Outputs from (a) alternator (b) generator
(c) multipole generator (d) effective output
from (c).

e.m.f.
- —p

\/ TINE

(a)

N\ / TIME
\\// \\/
(b} COMMUTATOR REVERSES CONNECTIONS
DURING —ve GOING CYCLES

755550

I \ 7 Y

TIME

COMMUTATOR RIPPLE

{d)
Next month: The transformer and simple household
electricity.
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NOWELTY

An inexpensive, intriguing novelty for a youngster or for an unusual modern

ornament.

A SIMPLE novelty item can be made up using

a number of flashing neons arranged in a
small plastic case or by using two neons placed
in the eyes of a child’s toy animal. The first type
of novelty—the “flashing block”—could make
an interesting paper weight or modern orna-
ment.

Both types of novelty are particularly interest-
ing when viewed in the dark. The neons will
continue to flash for a number of years because
the drain on the battery, even with 8 neons, is
only about 60 microamps. The neon bulbs flash
independently of each other, the effect of the
orange/red flashes is quite striking.

CIRCUIT DESCRIPTION

It will be seen from Fig. 1 that each neon is
wired into a similar circuit, all of which are
connected across a 90 volt battery. Each of these
circuits operates independently. The basic

circuit consists of a 10 megohm resistor (R1) in
series with a 0-22uF capacitor (Cl). A neon
bulb (LP1) is connected in parallel with the
capacitor.
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By B. C. Macdonald

0V
R1 R2 ’
10M0 f1oMn
2] Cc2
G-22uF 0-22uF
LPY LP2
ov

Fig. 1. Basic circuit diagram of Neon Novelty.

A characteristic of neon bulbs is that they
do not light or draw any current except at a
certain minimum voltage (about 80V for the
type of neon used) and as soon as a holding
voltage (about 60V) is no longer maintained
the neons extinguish and become open circuit.

Consider one circuit only, since each works
in the same way. The battery Bl charges
capacitor Cl through R1l. As the capacitor
charges the voltage across it rises and will
finally reach the battery voltage if not dis-
charged. The rise in voltage is slowed down by
the high value resistor R1, which restricts the
current flow. As soon as the “firing” voltage of
the neon is reached the neon lights but imme-
diately goes out because in lighting it has dis-
charged the capacitor and thereby reduced the
voltage across it to less than the holding voltage.
This charge and discharge then continuously
repeats.
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The rate of flashing (charge and discharge of
the capacitors) varies as the product of the
capacitance and resistance, but to alter the flash-
ing rate it is only necessary to alter the value
of the resistor to vary the rate (reduce to
increase the rate).

Although the value of the components is the
same for each circuit each neon flashes at a
slightly different rate, due to tolerances in the
components. For this reason 20 per cent toler-
ance resistors will, in this case, provide a more
varied display than closer tolerance types. As
many neons as are required can be used in the
circuit.

When six or eight neons are used together
as in the unit shown, the effect is that of random
flashing, since each bulb is flashing at a slightly
different rate and no sequence is obvious. In
the case of eight neons it may be found advan-
tageous to vary the value of some of the
resistors to alter the rates by a greater extent.

MODIFIED CIRCUIT

When using more than two neons it is
possible to slightly modify the circuit to give a
softer type of flashing which is, in fact, com-
pletely random. This is done by connecting one
end of each capacitor together—see Fig. 2—by
this means each flash is related to the state of
charge in the capacitors, which is in turn related
to the flashes of other neons.

The action of such a circuit is too complicated
to try and explain fully and is, in fact, very diffi-
cult to see since each circuit is inter-related.
Suffice to say that it works by the charging and
discharging of the capacitors, is completely
random and provides a longer “flash” of each
neon; this circuit does in fact, provide the best
type of display when all the values are similar.

o.

ov
R1 R2 R3
omn 10MN omn
LP2

8'122
R ol
——

LP1 LP3

oV

Fig. 2. Modified circuit for random flashing.

THE COMPONENTS

A 90 volt battery is required, such as the Ever
Ready B126. Any type of 0-22uF capacitors may
be used provided they have a working voltage
in excess of about 100 volts. Any type of resistor
may be used, but the 14 or 1; watt carbon kind
are of a convenient size (the colour coding of
a 10 megohm resistor is brown, black, blue).
The value of the resistors is by no means critical
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and anything from 2 megohm to about 15
megohm will be satisfactory.

The correct type of neon is essential, this must
be suited for operation from 70 to 90 volts, such
as the Hivac 34L or the American type NE2
(these are direct equivalents). The bulb is in
the form of an elongated glass capsule with
thin flying leads.

A two pin or three pin plug will be required
for making the connection to the battery. The
polarity of the battery is not critical and there-
fore, the third locating pin_on the connector is
not required.

CONSTRUCTION

It was decided to use connector strip for the
two neon circuit (animals eyes) since this
requires no soldering and simplifies construc-
tion.

Obviously the leopard shown is a very suitable
subject, but other animals could be used. In
looking for a suitable animal model stuffed
types were rejected because of the difficulty
in inserting the eyes and connecting wires. A
“nodding leopard” was finally used. These are
sometimes seen in cars, the head nodding con-
tinually due to the motion of the car. The head
is suspended in the body and can be easily
removed. Both head and body are made of
rubber and are hollow and so are quite easily
adapted to the purpose required.

Do not cut the wires on the neons, but extend
them by soldering short lengths of single plastic
covered bell flex or similar wire to their ends.
Now push short lengths of sleeving, just large
enough to pass over the flex, right up to the
neons so as to insulate the bare wires from
each other. Secure the sleeving at the point
farthest from the neon with a little plastic
insulating tape.

R1

fudg

@@@0©

6-WAY
CONNECTOR
BLOCK

WIRES TO NEONS
EXTENDEO

Fig. 3. Wiring for the two neon circuit.
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NEOIN

NOWELTY

R1

Photograph showing the completed
circuit board and battery for an 8
neon ‘‘flashing block"’ unit.

¥
™3 = i
azg l; ce | BR3 R4 o
'E D= i
X3 oIl = o
— — o
— 3 n”g ® es |{o
= z [¢]
;) i S)LPE & 4% Fig. 4. Layout and wiring of the Vero-
N board for the 8 neon unit. The under-
e ) t. s side is shown below with cut aways
ML o o LU j and S1 wiring. To orientate the lower
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drawing find corner X on both views.
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Fit the resistors, capacitors, the neon wires
and the battery wires to the connector strip
exactly as shown in the illustration (Fig. 3).
Check carefully that all the connections are
correct then push the plug into the battery. The
neons should commence to flash.

Incidentally it is possible to get a shock from
the battery although this is not normally
dangerous.

HOUSING

Disconnect the neon wires from the connector
strip. Pull out the eyes from the animal’s head
and insert the wires connected to the neons.
Pull the wires through and finally push the
neons right into the head so that only the end
is showing. They must be secured with some
kind of adhesive. Araldite adhesive was used
and proved to be very satisfactory but no doubt
other types, such as Evostik could be used.
Immediately the eyes are in position in the
head re-connect them to the connector strip and
check if they still flash. This is a necessary pre-
caution. The author found although the neons
flashed before fitting they failed to flash after
fitting. It was assumed that the very small
current required by the eyes was short circuited
and some of the plastic insulating tape was
removed and the eyes flashed when re-fitted.
This is why the sleeving should be taped only
at the farthest point from the neons.

Make or otherwise obtain a box of suitable
size to easily house the battery and connector
strip. A wood or plastic box is best.

The completed leopard lying on the box housing
the battery.

Fit the leopard’s head to the body, cementing
it in place, and passing the wires into the body
having previously made a hole in the base so
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that they can emerge. Any convenient point will
do, a hole in the leopard’s paw was used in the
prototype, the wires passing through this and
also through a corresponding hole in the top
of the box.

All the wires must be long enough to allow
the connections to be made to the connebtor
strip when it is outside the box. The next thing
to do is to cement the leopard to the top of
the box, using elastic bands to hold it in position
while the cement sets.

FINISH

The battery and connector strip mush be fitted
in the box so that they will not move about and
it is suggested that plastic bags should be
crumpled up and used as packing and to
separate the connector strip from the battery.
Since access is not required over a number of
years, the box may be closed, using cement but
a small hole must be provided, otherwise there
may be condensation inside the box, resulting
in failure of the eyes to flash or pressure may
build up as the battery is exhausted and the box
may ‘“explode.” The box can be finally painted
in suitable colours.

Two important points; solder the extension
leads to the neon wires close to the ends of these
wires and not near the glass. Do not try to
light the neons by connecting directly to the
battery; they will be destroyed if this is done.
A 68,000 ohm series resistor must be used if
the bulbs are connected directly to the battery.
The resistor is replaced by Rl in the circuits.

BLOCK CONSTRUCTION

In order to make construction of the “flashing
block” more easy a Veroboard layout is given
(Fig. 4). This layout can be used for either
circuit (Fig. 1 or Fig. 2) by operating switch S1.

Commence construction by inserting all the
resistors, capacitors and wire links, including
those to S1, in the Veroboard, cut the leads off
and solder each connection. Next make the six
breaks in the copper strips as shown and finally
connect up the battery leads and solder in the
neons so that the bottom of the two electrodes
(inside) is about 3 inch above the top of the
highest components.

Connect the leads to the battery and check
that all the neons operate, now operate switch
S1 and compare the two types of display.

If only one type of display is required—a
link could be put in place of the switch or both
switch and link may be omitted. The unit can be
housed in a wooden or plastic box with the neons
showing through the top. Some Araldite around
the base of each neon will hold them firmly and
a Perspex cover could be made to fit over the
top to protect the neons.

Continued on page 148
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NCE again we have run into

supply difficulties on one par-
ticular component — the trans-
former used in the Radio Control
Receiver—apparently Ardente
are no longer in business and, as
far as we know, all supplies of
the transformer have now been
exhausted. As we stated in the
article, a larger type of trans-
former is available from Henry’s
Radio and this could be used if
the board is extended by 0-6
inches at the TR5 end to hold the
transformer, and the connections
made using flying leads. If the re-
ceiver appears to suffer from lack
of range try adjusting the value
of C8.

4 N

SHOP
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| By Mike Kenward

Unfortunately we have been
unable to find a transformer with
exactly the same specification as
the Ardente one and we are un-
able to give an alternative that
will fit into the space on the board
—the transformer available from
Henry’s is not that much larger
than the original.

Egg Timer

The first “kitchen aid” that we
have published; a design for the
Egg Timer. A tantalum type capa-
citor must be used for Cl in this
circuit since this type has a much
lower leakage current than an
electrolytic, which would not be
able to charge due to the small
current available through VRI1
and RI.

Some difficulty may be experi-
enced in obtaining the 4-7
megohm potentiometer specified
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—Electrovalue of 28 St. Judes
Road, Englefield Green, Egham,
Surrey, can supply this pot. The
cost of this item is 12p plus a
small order surcharge of 10p (for
orders under £2); this includes
postage. Incidentally we do not
take postage or any surcharge
into account when we calculate
the approximate cost of any of
our projects.

The buzzer for the timer should
be available through most elec-
trical shops -and the case of the
prototype is a standard aluminium
chassis available from many of
the firms who advertise in our
pages.

The relay used can be any
fairly small type provided it has
a coil resistance of at least 7000
—the higher the value the better
—and can work on 18V; the proto-
type unit used a 30000 18V type.
The relay should have at least one
set of normally open contacts
rated at 1-5 amp, alternatively
two or more sets having a lower
rating could be used, wired, in
parallel.

Neon Novelty

There should be no buying
problems with components for
either Neon Novelty described.
One point to watch is that the
neons are the correct type—the
voltage is the important point—
and that the glass is not cracked
or chipped.

Specific types of capacitor have
been given in the components list
simply because these types are
relatively small in size and should
fit easily on the board or the con-
nection block. Any type of capa-
citor could be used provided its
working voltage is greater than
100V.

This is one project where 20
per cent tolerance resistors are as
good as—if' not better than—the
close tolerance types, so almost
any high value (over about 6-8
megohm) carbon types will do.

Enlarger Exposure Meter

A project that should be popu-
lar with amateur photographers
who do their own enlarging, the
Enlarger Exposure Meter is a
neat unit that should present few
construction or buying problems.

The meter is the most expen-
sive item and can be replaced by
a multimeter if available. Alter-
natively buy a large type meter
preferably 0-100sA with a scale
marked 0-100 in single unit divi-

sions. The larger the scale length
the better the accuracy but it is
hardly worth getting a meter
larger than 3!3 or 4 inches across.

Other parts used in the expo-
sure meter should be readily
available.

New Products

What is claimed to be the
“world’s first cordless soldering
iron” is now available in this
country through Pact Inter-
national Electronics Ltd., PO Box
19, Royston, Herts, SG§ SHH. The
iron, which is made in the USA
is automatically recharged from
its stand when not in use. Once

the iron is charged it can be used:

anywhere and heats up in 3 to
5 seconds at the touch of a button.
The iron has a working light near
the bit, which is said to be of the
“indestructible iron plated type.”

The iron costs £9-25 complete
with stand and two bits.

Bib have introduced a Groov-
Kleen for record changers, as
opposed to single play decks. The
“Changer Groov-Kleen Model 45"
fits on the cartridge shell of the
tracking arm and rests on the
record near the stylus—see photo.
The cleaner costs 98p plus pur-
chase tax and will fit most pick-up
arms by means of an adhesive
black carrier plate, adaptors are
provided for fixing to some cart-
ridge carriers. Adjustment of the
pick-up arm pressure can com-
pensate for the additional weight
on the stylus.
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His article is of spec:al interest to th2
phwotographer who does his own enlarging.
Bt describes a light meter to determine th2

exposure recuited for satisfactory enlargements

without the time consuming, and paper devour-
ing, ritual of test strips. In practice the mefer
bhas bezn adequate for most normal work ani

variatzens required to optimise an enlargement

have rarely fallen outside a 10 per cent changs
of the indicated exposure.

Owrers ¢f multimeters can use their meters
cn a low current range with the exposure meter
circuit and hemce save the cost of the most
expensive xomponent—the meter movemen®.
Easy to make and operate, this is a pro]ect
requiring very little technical knowledge, so is
ideal fier the hcme constructor.

BASIC BRIDGE

Consider & voltage V. applied to two arms af
& bridge, (Fig. 1), the left arm of R, and R3, the
right arm of VR1 and RS. In the lef: arm V, wi.l
vary accordiag to the values of R. and R3, whilst
~in the righ< arm V, will véery according to the
values of VB1 and RS.

Each-arm can be regarded as independert
of the other for most practical purposes, and
if V. is equal -0 V, no current will flow in the
meter and the dridge is said to be balanced. I:,
however, the resistance of F. rises, the potentizl
V. falls anc current flows from V; to V..

If the current through the meter is very muches"

smallex than the current in VR1 and RS, ¥, will

réncain virtually constant Res:stor R4 is con-
nected in series with the mezer so that the Full
scale deflecBion (f.s.d.) curreat is not exceeded
10 such an extent that the meter is damaged.

- The bridge equation is usually stated by saying
tha: the bridge is balanced when R, XR5=R3 X
VYR1 but the action of the drcuit is not so easy

to see from this approach.

FULL CIRCUIT

Let us now consider the full corcuit (Fiz. 2).
The right arm is VR1 and RS as before, wizh V,
set by the wiper of a submiriature potentio-
meler, and <ept constant. Resistor R3J is in the
same positior as before but R. is now a field
effect transistor (f.eit) with V, appearing on
i7s source.

As in the basic circuit when V, is equal tc V,
the br.dge is balanced and no cur-ent flows, but
i V, falls the current is passed through the
meter from Vi to V..

LIGHT CELL

The light cell is a sensitive phatoconductive
cell (2CC1). In the dark its resistance rises to
1early 10 megohms fallingto only a few huncred
chras in' bright light*"Under the enlarger it
operabes between-about 1 megghm fér a dense
“1egative deown to 100 s for maximam
it n'’ negative,
Vetermmec with a wnde




Fig. 1. Basic bridge circuit configuration.

Fig. 2. Circuit diagram of the Enlarger exposure
meter.
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could be obtained they could be brought back
into this working range by varying the stop
position on the enlarger.

Incidentally these correspond to light values
on the enlarger baseboard of 0:06 lux for a
dense negative up to 0-8 lux for a thinner one.
This is of purely academic interest but may be
worth noting considering the difficulties in-
volved in making such measurements.

In view of the high resistance involved the
current passed through R2 and PCC1 is in the
order of a few microamps, hence a field effect
transistor (n channel) must be used as a voltage
follower. As V, falls so does V, but the gate of
the f.e.t. (at V,) presents an input impedance of
many megohms and can therefore be ignored;
V. therefore varies with the incident light and
V. follows this change.
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In total darkness V, is approximately 4-9 volts
at which point VR1 is adjusted to give zero
deflection on the meter. Under the enlarger the
resistance of PCC1 falls, V; falls, and V, falls,
following the change in voltage. V, falls about
2-2 volts at the chosen light intensity so at this

. .. 2-2V .
level of illumination we get TR0 =100 A. ie.

full scale deflection.

STABILIZER

To nullify the effects of battery ageing, a
Zener diode together with R1 is used to derive
a semistable voltage V,, nominally 5-6V. For a
variation in battery voltage of 6:SV to 9V the
meter varies only one division at full scale. This
does not affect the calibrated exposure to any
significant degree.

A push button should be used to switch the
circuit on so that the battery is only loaded when
a reading is actually being taken.

MECHANICAL CONSTRUCTION

The diagrams and photographs are virtually
self explanatory. Commence construction by
cutting the board to size and cleaning up the
edges with a file. There are no breaks in the
copper strips of the board so the next step is to
insert and solder up all the components as
shown in Fig. 3. Connect the f.e.t. and lL.d.r. after
the other components and use a heat shunt to
protect these components whilst soldering the
leads.

The complete circuit except for the meter is
mounted in a tin which formerly held Strepsil
throat sweets. A one ounce tobacco tin is about
the same size, or a die cast box could be bought,
but it is not necessary to spend money on a
fancy box.

Adhesive foam similar to draught excluding
foam used on doors and windows holds the
board firmly and a folded tissue on the bottom
of the tin prevents the soldered joints from
shorting on the tin. The meter leads are fed out
through a small grommet.

A one inch diameter hole is cut in the case
lid and a piece of diffusing material glued to
the underside. It is worth mentioning that a
small plywood box has some advantages:—

(a) The soldered joints cannot be shorted.

(b) Most handy-men can bore a one inch hole
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enlarger exposure meter

©COQO0OPO0000C">"00¢0¢00
o R2 -l@f o
oR Lu e TRY )
[o) L VRY S O + o
0 ,,.,, 9 p—
o SN o ©
o) / 3 o
c o
o [~
o o)
J o
q o
¢ o
« o
¢ o
¢ \1 g
N S1_MOUNTED THROUGH

o SIDE DF CASE o
o o
o) = o)
o} (o]
o o
o B1 o
Q o

o
o] [+ o
(o) o
000O0OO0O0DO0OO0DO0ODO0OD0OD0OD0DO0ODOOOO

R Fig. 3. Layout and wiring of

—————— ;5‘” the components mounted on
Z2u the Veroboard. There are no
m= 3 N
znS breaks in the copper strips on
wwx the underside.
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DIRECTION OF COPPER STRIPS

The Veroboard complete
with all components. Note
the mounting of TR1—
upside down for easy lead
connection. Also note the
rounded corners of the
board to enable it to fit
inside the tin used for the
case.
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The completed sensor box with lid removed
(above).
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in wood whereas a “Q-max” cutter may not
be available to cut the metal case.

(c) The case could be made the exact size to

accommodate the Veroboard.

There is a choice of diffusing materials.
Tracing paper is adequate but prone to damage.
A stronger plastic tracing film could be used
but Perspex is more durable and is the best
choice. Clear Perspex can be diffused by lightly
rubbing it with fine emery cloth.

An alternative is to use a clear window and

image nearer to the
enlarger lens. In this case a general reading is
obtained of the whole negative.

The meter can be mounted in any suitable
metal, plastic or wood case and connected to

diffuse the projected

the circuitry by a piece of twin core wiring flex
—be sure to observe the correct polarity.

To finish the units they can both be painted
matt black.

CALIBRATING THE METER

A calibration curve must be produced and
this requires a few test strips to be made. The
sensor is placed on the base board over the
area of particular interest. The push button is
operated and the deflection noted. A conven-
tional test strip is made and the best exposure
corresponding to that deflection is noted.

The enlarger stop is altered to give a new
meter deflection and the best test strip exposure
for this deflection is similarly recorded. This is
repeated until 6 or 8 meter readings between,
say, 10 and 100 with the corresponding ex-
posures have been obtained. The deflection/time
graph can be drawn and this is kept as the
calibration curve. An example is shown in Fig. 4.
Obviously there will be occasions when a dif-
ference in exposure is desirable to bring out
special effects of shadows etc.,, but from past
experience this has been found to be not more
than +10 per cent of the indicated value.

VARIATIONS

Since we are dealing with a 1004A meter in
this article, R4 was chosen as 22 kilohms. Table
1 shows how R4 varies with the meter used.

It is preferable to use the highest sensitivity
meter but more important, it should be as large
as possible. The meter must be read with the
safe light off, using only the fringe lighting

100

—

S0

40

METER DEFLECTION

30

20

Fig. 4. Calibration curve
for the prototype unit.
A curve like this must be
made for the meter.

0 5] 10 15 20 il 30
EXPOSURE TIME - SECONDS

40 45 50

Table 1: Resistance value for various meters

Meter f.s.d. (uA)
50
100
150
200
250
500
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R4 (calculated) (KQ)

4-5 4-7

Niearest pr}ferred viailu;EK_n))

47
22

14-6 15

12
10
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from the enlarger, and since a calibration chart
is used, meter sensitivity and linearity is less
important.

If the meter reads very high all the time, it
could be that a particularly bright lamp is fitted
to the enlarger or consistently thin negatives
are used. This is of no consequence since the
sensor can be made less sensitive by increasing
R4 from the original value. In this way the
illumination has to be brighter to give a full
scale reading.

Other variations include having the sensor
(PCC1) on flying leads and fitting the bridge,
battery and meter into one box. As a home
project the exposure meter has several possibi-
lities for the constructor to modify to his own
requirements or to make as shown. O]

The prototype unit.

 Components.... =

Resistors
R1 12002

SEE
R e SHOP
Re 2260 TALK
All W + 10% carbon

Potentiometer
VR1 2500 subminiature skeleton preset

Semiconductors
PCC1 ORP12 light dependent resistor
D1 5:6V 400mW Zener diode
TR1  2N3823 n channel f.e.t.

Miscellaneous

S1 Single pole push to make pushbutton

B1 PP3 9V battery

ME1  0-100zA moving coil meter (or alter-

native—see text)

Veroboard 2:2x2:9x0-1 inch matrix, battery
connectors, grommetts, connecting wire, tra-
cing paper or perspex for diffusing material, two
\_cases (see text) J
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Continued from page 142

Since the unit can be expected to work for
more than two or three years (possibly much
longer) the box can be sealed up, but a small
hole must be left as mentioned above; also the
battery must not be a tight fit as it is likely
to expand with old age.

ALTERNATIVE DISPLAY

An interesting alternative to the two projects
described could be made for use with larger type
toy animals. For this a six or eight neon con-
figuration is used with the leads to the neons
extended so that four neons form each eye
providing a flickering effect in the eyes. ®

j

rComponents o

W o 20 carbon (see text) %“l‘l} ’]l(’
Capacitor j 4

C1 0-22uF 100V or more working (polyester or
polystyrene)

Resistor
R1 10 MQ

Neon
LP1 70to 90V wire ended neon

Repeat all the above components for each flashing
neon required.

Miscellaneous

B1 90V battery (tvpe B126 or similar)

Veroboard (for 8 neon unit 24 x 3% x 0-15 inch
matrix).

Six way connector (for two neon unit), connecting
wire, two way or three way plug to suit battery.
Materials for case and model animal—if used—
see text.

L J

Photograph of the completed ‘‘flashing block,
incorporating two types of switched display.
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The team behind the great technolo-
gical breakthrough /eft to right John
Bardeen, William Shockley and Walter
Brattain.

Transistor

Tm: whole of electronics depends upon the
amplification of electric current. The prin-
cipal device employed for this function was
originally the valve. During the last 15 years or
so the transistor has taken over this role. The
transistor, a solid state amplifying device, was
invented twenty-five years ago.

There are interesting similarities in the his-
tories of the valve and the transistor. The
thermionic valve first appeared on the scene as
as a rectifier. It had two electrodes: a filament
(cathode) and an anode, and it was known as a
diode.

The usefulness of the valve was greatly in-
creased when a third electrode called the grid
was added around 1906. The result was a device
capable of amplifying voltages and currents. It
was called a triode.

ANCESTORS OF THE TRANSISTOR

The transistor has as its ancestors certain
devices called solid state rectifiers. These have
appeared in two different forms: (1) the crystal
(point-contact) rectifier, first used as a detector
of radio frequencies before the invention of the
valve, (2) the plate or contact metal rectifier,
used for producing direct current from alternat-
ing current supplies, which first appeared in
practical forms around 1920.
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Ever since the American Lee de Forest fitted
the grid into Fleming’s original diode, scientists
have wished to emulate this in the field of solid
state, that is with semiconductor materials.

Many attempts to make a solid state version
of the amplifying valve must have been made
during the last 50 years or so, but without suc-
cess. This was mainly because the manner in
which crystal and metal rectifiers functioned had
not been clearly established. The world had to
wait until 1947 for this wonder that was destined
to revolutionise electronics and very soon the
way of life for all.

THE BREAKTHROUGH

On December 24, 1947, two members of a
research team at Bell Telephone Laboratories
Inc., New Jersey, U.S., achieved the break-

-through. In the course of experiments with semi-

conductor crystals, John Bardeen and Walter
Brattain placed two contacts onto a piece of
germanium crystal, the contacts were close but
separated from each other. With a third common
contact made to the crystal, two separate
external circuits were thus formed.

A microphone was coupled to one circuit and
it was found that an amplified version of speech
current was produced in the second circuit. The
crystal device had obviously introduced current
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Photograph of the first original semiconductor
amplifying device—the transistor.

gain, see Fig. 1. The name transistor was coined
from the ‘‘transfer resistance” characteristic
demonstrated by this device.

The full theory to account for the operation of
this “point-contact transistor” was not worked
out for some little time afterwards. It was during
this theoretical investigation that the principle

INTERACTION BETWEEN
TRANSISTOR ELECTRODES

EMITTER--. .--COLLECTOR

L o
dé
OUTPUT

REGION OF
INTERACTION-.

Fig. 1. The basis of the first transistor.
150

of the junction transistor was discovered by
William Shockley, who was the leader of the
team responsible for the initial transistor dis-
covery.

As is well known, the junction type transistor
soon proved to be superior to the point-contact
transistor, and within a few years had entirely
superceded the latter as a practical device suit-
able for large scale production. Undoubtedly
though, the point-contact transistor provided the
dramatic initial breakthrough and inspired sub-
sequent research in this field. Thus it seems right
and fair that honours should be shared equally
between Bardeen, Brattain and Shockley. Indeed
this is what the scientific world thought, because
this trio were jointly awarded the Nobel prize
in physics for 1956.

The junction transistor consists of a three-
layer sandwich of n type and p type semi-
conductor material. There are thus two junc-
tions. Alternative arrangements are possible, as
indicated in Fig. 2.

% % T
p 1 »p //y I
7 ZIA VA
EMITIER BASE COLLECTOR EMITTER BASE COLLECTOR
(e) (b) {c) {e) (b} {c)
3 (4
b b
e e

Fig. 2. Alternative arrangements of the junction
transistor.

MANY VARIETIES

The ascendancy of the junction transistor was
followed by a whole train of exciting and impor-
tant technical developments. Silicon was intro-
duced around 1960. By the 1960’s, this semicon-
ductor material had taken over almost entirely
from germanium, the material originally used.

The bipolar junction transistor relies upon the
injection of minority current carries (holes and
electrons) across the base from one junction to
the other. This theory has been applied exten-
sively and a large number of different types of
transistor have been developed since the first
transistor made its appearance.

A wide range of bipolar pnp and npn devices
specially designed for af., rf. and high
power operation have become available. Also
switching devices such as the four layer pnpn
silicon controlled rectifier or thyristor, capable
of handling powers from a few milliamperes to
hundreds of amperes, and at voltages ranging
upwards to 1,000 or more. These four layer
devices were invented by Shockley in the early
1950’s.

A different principle is involved in the field
effect transistor (f.e.t.)—also invented by Shock-
ley in the early 1950’s. This is a unipolar device
—so0 called because majority carries alone are
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involved in the mechanism by which these par-
ticular devices function.

The junction unipolar transistor (j.f.e.t.) was
followed by the insulated gate field effect tran-
sistor also known as the metal-oxide semi-
conductor transistor (m.o.s.t.) on account of its
form of construction.

The m.o.s.t. technique has been adopted-for
integrated circuit manufacture.

One type of bipolar transistor is, in fact, more
correctly described as a double-base diode. This
is the unijunction transistor (u.j.t.) it is essen-
tially a switching device.

A wide variety of diodes based on the pn
junction have been developed. They have use
as signal and power rectifiers, as voltage regu-
lators, as variable resistors (varistors) or capa-
citors (varactors); and as microwave oscillators.

OPTOELECTRONIC DEVICES

Both the single and the multiple pn junction
have been widely applied in the field of optical
radiation.

Devices which detect light are the photodiode
and the photo transistor. Diode devices with
large contact areas exploit tha photovoltaic
effect to produce electrical energy are commonly
available as photocells or solar cells (or
“batteries”—when used in groups).

Other pn junction devices oonvert electrical
energy into light. Electroluminescent diodes con-
sisting of a junction of p and n type gallium
arsenide and gallium phosphide are becoming
increasingly popular as red and green light
emitters. This area of the technology is expand-
inging dramatically with the demand for small
direct readout systems.

INFRA-RED DEVICES

Much of the future development of semi-
conductor technology seems to lie in the field of
infra-red. Exciting and sophisticated devices are
likely to make their appearance in due course.
Thus another part of the spectrum will become
available for general exploitation through
applied electronics. ®

H EAY
TAKE NOTE

Radio Control Receiver (Jan. 73) Fig. 2. A break
should be made in the copper-strip at position JI.
Transformer suppliers—see Shop Talk (page 143).
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INDICATOR
AUDIBLE
WARNING

Add this audible warning device to car
indicators or dash-panel warning lights,
e.g. oil pressure, engine temperature, etc.,
and your attention will be instantly drawn to
the warning lamp.

CHILD'S
BEDSIDE
LAMP

A simple control to
switch a lamp from full
to half power.

GENERAL PURPOSE
AMPLIFIER

A mono, audio amplifier of reasonable qual-
ity for use with radio tuners, audio oscilla-
tors, record decks or for electric guitar
practise, etc.

These constructional
projects and ali the
regular features in the
April issue, on sale
Friday, March 16.
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DEMO GIRGUITS

By MIKE HUGHES

The Grounded Base Amplifier

HE experiment to be described demonstrates
two points; first how to get maximum
voltage amplification out of a transistor and
secondly that a loudspeaker can act as a micro-
phone—given the right set of circumstances.
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Fig. 4.1. Basic circuit of a grounded base stage.

BASIS OF OPERATION

At first sight the basic circuit for a grounded
base stage (shown in Fig. 4.1) looks rather like
a grounded emitter; but look closer. There is a
large capacitor connected between the base of
TR1 and the ground rail—this, in conjunction
with the two resistors R3 and R4, keeps the base
at a fixed potential with respect to the earth
rail. This means that there is a fixed current
flowing between base and emitter, controlled
by the potential divide effect of R3 with R4 and
the value of R2. Thus the collector current can
flow through R1, the transistor and R2; by
suitable selection of values for the components
we can set the quiescent output voltage (output
voltage with no input signal) at the collector
of the transistor.

Provided C1 shows very low reactance to any
alternating currents that may be superimposed
on the d.c. levels in the circuit, the potentials
at A, B and C are precisely defined and stable.
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To work as an amplifier a signal that will cause
current variations and generate variations in
voltage at the collector must be injected. This
is done by modulating the emitter current—
applying the signal across R2.

The input is therefore between emitter and
ground, and the output is between collector and
ground; as the potential at the base is precisely
defined as a d.c. level, the stage is termed a
grounded base configuration. Some books and
theoretical articles show the circuit a different
way round using separate power supplies (these
are necessary to ensure that the base is always
positive with respect to the emitter). In practice
only one power supply is normally available and
this is why we have chosen to describe the
circuit in the form shown in Fig. 4.1—this is the
way you are most likely to come across it in
constructional articles.

CIRCUIT DESIGN

Emitter current is approximately the same as
collector current (actually it is equal to collector
current plus base current but as the latter is
comparatively small it can be ignored at this
stage). In order to modulate the emitter cur-
rent with a low voltage signal, the signal must
come from a source of reasonably low resistance
(impedance) because emitter current can be
quite high (in this case consider it to be about
0-2mA).

To get maximum voltage amplification at the
collector the emitter current must be used to
generate a collector current that will give the
largest voltage variations across a collector load
resistor. To get maximum voltage swings across
the load resistor for a given current variation
the load resistance must be high.

Thus the grounded base stage must be driven
from a low impedance source and the output
impedance of the stage is usually quite high. To
a first order approximation the voltage amplifi-
cation is set by the ratio of collector load resis-
tance to source impedance. If a 35 ohm loud-
speaker is used as a microphone, the output is
only in the order of one or two millivolts, for
speech very close to the cone. Thus to be able
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no “maths"’

BUILD, SEE AND LEARN

step by step, we take you through all the fundamentals of
electronics and show how easily the subject can be mastered.
Write for the free brochure now which explains our system.

1/ BUILD AN 2/ READ, DRAW
OSCILLOSCOPE AND UNDERSTAND

CIRCUIT DIAGRAMS
You learn how to build x ot
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With it, you will become
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HENRYS -Fosr complete Semi-Conduclor Store!

INTEGRATED CIRCUITS SPECIAL OFFERS! 3 Watk Amplifer SLAGSD U
SEMI-CONDUC S 1 s @,
Why buy alternatives when you c¢an buy the genuine article from us at BFY90 59, INLIJ,Z‘TOR 10 Eg;';‘,’,': ;m‘? . (’
::o.:nlp-titlv. pricas from stock. BRANDEOD FROM TEXAS I.T.T FAIR- 1000 MC/S P IrGolotrs 2 and dll’l
Lo \
—_ 25 + 20p 25 + % 3 LA
e 100 + 17p ;00 + Bp £I 50 eac
00
Rl ] 3B TRIACS aece
+ — . 1 — TH ACCESSORIES ]
=i : T Uliliaedaems, | Baes AF117 Mullard 25p | 2N3819 Texas 35p | Type Volts Price
p B 55 | 5 5 25 + 17p 25 + 30p PIV. 111
BN7400 -20 0-18 0 BN7450 0-18 0-16 | BN74145 1-50 1-40 130 100 + 15p 100 + 25p 3 AMP RANGE
#N7401  0-20 0-18 0-18 | BN7451 0-18 0-16 | BN74150 8-35 £-98 2-15 500 + f2p 500 + 20p BC35A 100 76p
BN7402 0-20 0-18 0-16 | BN7483 0-18 0-16 | BN74151 1-10 0-95 0-90 1000 + i5p 8C35B 200 79p
BN7403  0-20 0-18 0-16 | BN7454 0-18 0-18 | BN74158 1-35 1-27 1-20 8C36D 86p
BN7404 0-20 0-18 0-18 | 8N7460 0-18 0-18 | BN74154 2-00 1-756 1-56 { OCI70 Mullard 25p] BCI07, BCHOB, 6 AMP RMIOE (TO48)
BN7406 0-20 0-18 0-16 | BN7470 0-27 0-25 | BN74166 1:55 1-47 1-35 25 + 20 BC109' 10p each BC40A 100 85p
BN7406  0-30 0-27 0-25 | BN7472 0-27 0-25 | BN74166 1-55 1-47 1-35 100 + 180 All Makes 8C40B 200 80p
BN7407  0-30 0-27 0-25 | BN7473 0-37 0-36 | BN741567 1-80 1-70 1-50 500 4 155 Feti g 8C40D 400 £1-00
BN7408  0-20 0-10 0-18 | BN7474 0-37 0-35 | BN74160 2-80 2-40 2-25 1000 4 135 160 + o BCAOE 500  £1-20
BN7409  0-45 0-42 0-35 | BN7475 0-52 0-50 | BN74161 £-60 2-40 2-25 4 09 4 Lo 10 AMP RANGE (TO48)
BN7410  0-20 0-18 0-16 | BN7476 0-42 0-39p | BN74162 3-40 3-25 2-70 Vi + 6p 8C45A 100 95p
BN7411 023 0-22 0-20 | BN7480 0-76 0-87 | BN74163 38-40 3-25 2-70 | gyi93 Mutjard 15 + 5p BC45B 200 £1-00
B8N7412  0-42 0-40 0-35 | BN7481 1-15 1-10 | BN74164 2-75 2-30 2-10 ullar B = DABC45D, 400  £1-25
BN7413  0-30 0-27 0-25 | BN7482 0-80 0-70 | BN74165 4-00 3-50 8-00 25 + 12p ADI6E, ADI62 35p | BU4SE 500  £1-45
BN7416  0-30 0-27 0-25 | 8N7483 0-90 0-85 | BN74166 4-00 3-50 3-00 100 + 10p each | 15 AMP RANGE ('row)
BN7417 0-30 0-27 0-25 | BN7484 0-85 0-80 | BN74167 6-25 560 5:10 500 + 9p 25 + 32p BC50A 100  £1-25
BN7420 0-20 0-18 0-16 | BN7486 0-41 0-38 | BN74170 4-10 3-55 3-06 1000 + é&p 100 + llp 8C50B 200 i1-35
BN7422 0-48 0-44 0-40 BN7490 0-70 0-85 BN74174 2:00 1-75 1-30 I 500 + 25 BCH0D 400 £1-65
8N7428 0-48 0-44 0-40 | BN7491AN1-00 0-95 0-80 | BN74176 1-35 1-27 115 1000 + 22 BC50E 500  £1-85
BN7426 0-48 0-40 0-35 | BN7492 0-75 0-70 0-85 | BN74176 1-60 1-35 1-20 | OA202 10p DIAC D32 25p
BN7427  0-42 0-39 0-35 | BN7493  0-75 0-70 0-65 I BN74177 1-60 1-35 1-20 25 + 8p 2N30S3 20p | TRIACS—
BN7428  0-50 0-45 0-42 | BN7404  0-80 0-75 0-70 | 8N74180 1-55 1-30 1-20 100 + 7p 25 + 18p Additional Types
BN7430  0-20 0-18 0-18 | SN7495 0-80 0-76 0-70 | BN74181 7-00 8-00 550 500 + 6p 100 ¥ I5p 40430 (TO86) 85p
BN7432 0-42 0-89 0-35 | BN7486 1-00 0-97 0-95 | BN74183 £-00 1-80 1-60 1000 + Sp 500 + 12p 40659 (Plastic)
BN7433 0-70 0-61 0-44 | BN7487 6-85 5-50 5:00 | BN74184 2-40 2-00 1-80 1000 + 10 £1-00
BN7437 0-85 0-60 0-50 | BN74100 5'22 ; 30 2:00 | BN74185A ;-40 floo {ogo 40486 (TOS) 80p
BN7438  0-65 0-60 0-50 | BN74104 1- 35 120 | BN74190 1-96 1-851-75 5
BN7430  0.20 0.18 0.18 | 8N74105 1.451.35 1.80 | BN74101 1.95 1.85 1.78 | °C3 2:‘”"3‘"’ $0p 1"302555 - Sse| NEW BRIDGE
BN7441AN0-75 0-72 0-70 | 8N74107 0-50 0-45 0-40 | BN74192 2:00 1-80 1-80 100 + “5’9 d H e RECTIFIERS
BN7442 0-75 0-72 0-70 | BN74110 0-80 0-70 0-60 | BN74183 2-00 1-90 1-80 o + 40p 533 i 322
8N7443  1-00 0-95 0-90 | SN74118 100 0-95 0-80 | 8N74194 250 2-25 1-80 Vore + ;gp o + L SMALL SIZE AND LOW COST
BN7445  2-00 1.76 1.60 | BN74119 1-00 1-78 1-€5 l BN74195 1-85 1-70 1-80 + 30p + 3 Type Volts Price
a5 BN74121 0-60 0-56 0-50 | BN74196 1-50 1-40 130 PIV. 1-11
BN7446  2:001-75 1:60 | gN74122 1-85 1-25 1-10 | BN74197 1-50 1-40 1-30 HALF AMP
BN7447  1:751:60 146 | BN74123 270 2-55 247 | BN74198 4:60 3-70 3-35 ZENER LINEA BOG6/03 50 20p
BN7448 175 1-60 1-45 | BN74141 1-00 0-95 0-80 | BN74199 4:60 3-70 335 R BOS/10 100 25p
PRICES OF 7400 SERIES ARE CALCULATED ON THE TOTAL NUMBER DIODES (O/P AMPS) ONE AMP | x L H -
Rl L —
RGER QUANTITV PRICES PHONE (01) 402 489 :“’l‘:‘“"l“ 8% ;g‘g ;ggg 76p | B1/06 50 25p
TEXAS HANDBOOK NO. 2. I.C. 700 PAGES DATA 609 POST 200. " | oV et R oee Imoss) 35p | Bi/10 100 25p ]
HIGH POWER SN 74 HOO | Now in stock—send ge ;_mc L. 35p } B1/20 200 80p il
LOW POWER SM 74 LOO for list No. 36 ALl voltagea ey '11;092 £1-00 § B1/60 600 35p |
2= s Avelt 795G  T0% 2650 | TUBULAR
A S 109 each. 141G TO% 580 | Woao T |
ELECTION OF SEMI-CONDUCTORS FROM STOCK bt o | 7416 DIL 55: ‘wgilla "-';g ggv
AAYS0 10p | BCI47 18p  BUI05 225 | OC44 15p | TIS43 35p | 2N3065 55p oo+ b | 747¢ 'r099 £1-10 | wo2 200 s
1004 8p P
AAY42 15p | BC169C 12p | BY100 15p | OC46  16p | V405A 25p | 2N3440 7op 500+ 6-5p § 747C L. wWo0§ 800 45p )|
AAZi3 10p [ BCISZ 10p | BY126 18p | OC57  80p | ZTXI08 12p | 2N3442 125 | 1000+ 5 81110 § TWO AMPS { H x } L
AC107 85p | BC214 15p | BY127 15p | OC71  15p | ZTX300 18p | 2N35626 75p 72741P D.LL. 60p | x 4 P
AC126 25p | BCY32 76p | BYZ13 36p | OC72  25p | ZTX 301 16p | 2N3614 59p | Any one type. 72748P D.LL. 60p | B2/05 50 35p A
AC127  28p | BCY34 38p | C106D 65p | OCT7  40p ZTX302 18p | 2N3615 78p — — | BINCLAIR B2/100 100 40p Y b
ACI128  2£6p | BCY39 1-00 | GET111 53p | OC81  25p | ZTX341 20p | 2N3702 100 | 1, wate 5% IC12 8180 | B2/200 200 45p
AC176  25p | BCY42 30p | GET116 88p | OC83  26p | ZTX500 18p | 2N3704 100 | Wire Ends TOBHIBA B2/600 600 50p
ACI87 26p | BCY43 25p | GETB80 45p | OCI140 55p | ZTX5603 17p | 2N3706 10D | Metal Cane TH9013P B2/1000 1000 60p 8
AC188 25p | BCY55 250 | LM30SK | OCI70 25p | 2G301 30p | 2N3714 1-80 | A voltages 20 WATT AMP FOUR AMPS ]
ACY17 30p | BCY70 15p | (T03) 187 | OCI7] 30p | 2N404 20p | 2N3771 1-75 | 4.5 100 Voits £4-47 POBT PAID | {H x L x &
ACY20 g20p | BCY71 20p | MATI2120p | OC200 46p | 2N027 86p | 2N3773 200 | 9o each TH9014P Pre Amp | B4j1oo” 100 80p 1
ACY21 20p | BCY72 16p | MJE340 50p | OC201 76p | 2N898 18p | 2N3790 2:25 2150 | Bi/200 200 65 ey
ACY39 B85p | BCYS? 2-99 | MJE370 70p | OC202 80p | 2N697 15p | 2N3819 35p 254 180 | pata AND B4/400 400 70p ‘{
ADI40 50p | BCZ11 60p | MIES520 76p | OC203 50p | 2N706 10p | 2N3820 50p 1004 160 | CIRCUITS REF B4/600 60O 75p
AD149 50p | BD124 80p | MJE2955 OCP7] 185 | 2N830 20p | 2N3866 85p | 0600+ 1gp 1210p | Basoo g0 100
ADI18]1 35p | BDI3)1 76p | 110 | ORP12 50p | 2N987 4bp | 2N3903 16p | 1000+ 10p 81X AMPS
AD162 35p | BDI32 80p | MJE3085 ORP60 40p | 2N1131 £6p | 2N3908 12p | . ' FREE WITH M ox il x & | i
AF117 20p | BF1I5 25p | 76p | P346A 20p | 2N1132 25p | 2N4061 12p ny one type. PURCHABES B6/100 100 70p L
AF118 50p | BP187 25p | MPF106 40p | RAB310AF | 2N1302 18p | 2N4063 12p ol B6/200 200 759
AF124  25p | BF173 26p | NKT21420p | 45p | 2N1304 22p | 2N4126 15p | 3 Watt Plastlc B6/400 400 90p
AF139  30p | BF179 30p | NKT21640p | RASS0BAP | 2N1305 22p | 2N4871 35p | Wire Ends 5% TRANSISTORS, | B6/s00 600  £1-00
AF186 40p | BF180 30p | NKT217 40p 55p | 2N1307 26p | 2N6457 30p | 3EZ Range IC’s, TRIACS
AF239 4up | BF194 15p | NKT40370p | TAA263 76p | 2N1308 26p | 2N8777 85p 0 . » | sILICON cox‘rnounn
ABY27 30p | BF195 18p | NKT404560p | TIL209 38p | 2N1613 20p | 28001 1-00 ﬂ" voltages BRIDGES, RECTIFIE
ASY28 26p | BFB61 25p | OAS  50p | TIP29A 50p | 2N1671 1-00 | 28012 10-00 '8 - 100 Volts SCR’s, LDR® Type Voluu Price
BA102 30p | BFBoS 25p | OA10  35p | TIP30A 60p | 2N2147 76p | 28018 625 | 30p each. . s PLV. 111 {
BAl13 7p | BFX13 25p | OAS]1 10p | TIP31A 60p | 2N2160 Sop | 28026 890 ONE AMP !
BAMMS 15p | BFX34 75p | OA91 7p | TIP33A 70p | 2N2217 26p | 28301 80p | opyony CRB1/05 50 25p
BAX13 8p | BFX37 30p | OA200 7p | TIP33A | 2N2221 20p | 28303 655 | BETORL oo CR81/10 100 30p
BAX16 7p | BFX88 20p | 0A202 10p 1-00 | 2N2222A [ 28324 o6p | GEETIEILONS CRB1/20 200 30p
BC107 10p | BFY50 20p | OC16  75p | TIP34A 26p | 40200  80p | By wemyc cnsmo 400 35p
BC108 10p | BFY51 20p | OC20  96p 1-50 | 2N2369A 40360  40p CRB1/60 600 46p
BCl09 10p | BFY52 20p | OC23  83p | TIP3SA | 16p | 40361  40p | Type PIV.11L THREE AuP ('rom
BC109C 1gp | BFY64 80p | OC26  40p | 2:50 | 2N2906 20p | 40362 50p | 1 amp miniature CR8 3/05 30p 'll
P | BFY90 &6p | OC28  65p | TIP36A | 2N2926 (all | 40408  50p | 1N4001 50 8 CRS8 3/10 100 30p
BCIIS 150 | BLy3s 8-00 | OC35  50p 300 ( cols) 10p | 40488 750 | IN4o02 100 7 CRB3/20 200 3% ypmp
BC117 20p | B8X20 16p | OC36 65p | TIP41A 75p | 2N3053 20p | 40636 110 | IN4003 200 8 CRB8 3740 400 45p
BCl43 35p | BSY27 10p | OC42  40p | TIP42A 86p | 2N3054 60p ' 40430 1-00 | IN4004 400 8 %I?Esm B ssp 105
IN4006 600 10 8
INTEGRATED CTRCUIT 80CKETS IN400S 800 12 CR85/400 400 60p e
i L A QUANTITY DISCOUNTS Indow 1000 15 | NEW FREE SEVEN AP (TOds)
r 10% 124 ; 16% 254 ANY ONE 1P omp ministure | BOOKLET CHB7/200 200 859 )
20% 1004; 26% 2504 TYPE L L CRB 7/400 400 709
M x {.’.‘b‘ From above sections except Integrated PL4003 200 10 (Noéaé) CRS 7/600 600 85p
Circuits and Bpecial Offers where dis- PL4004 400 10 ov 1500 SIKTEEN AMP
(16 Lead (14 Leaa (8 Lead counts are Included. PL4005 600 12 | TYPES— SCR 18/100 100 85p
D.IL.) -D.L.L) D.1. L) Minimum order value 81 please. PL4006 800 16 | Bend for yours %2 }2’!3% jgg gg: 3Amp
17p 16p Postage 7p on all orders. PL4007 1000 168 | today SR 14600 800 £1-00 To48

) J RAD MAIL ORDER DEPT: 303 EDGWARE ROAD, LONDON,
U MllToED RETAIL SHOP: 404-406 EDG WARE ROAD. (01-402 8381 /2}

Open 6 days a week 9 am -6 pm Monday to Saturday

156 Everyday Electronics, March 19731



to measure the output a high degree of voltage
amplification must be introduced. By making R1
22 kilohm the simple rule for amplification gives
a factor:

Voltage amplification .= (approx) Z%L:Tt

Therefore if the circuit works the output
voltage should swing by a volt or so resulting
from the millivolt or two produced by the
“microphone”.

COMPONENT SELECTION

If R1 is to be 22 kilohm, the quiescent collector
current (to give a mid-rail output of 4-5V) will
be

4-5

22

approximately 0-2mA. The quiescent

potential at the emitter (point E) must be suffi-

ciently positive so that the alternating voltage

from the microphone does not drive it to zero.

" If we make the potential at point E, 0-2V, assum-

ing the emitter current is approximately the
same as collector current, R2 will be

mA,

0-2 .
0'—i kilohm
(1 kilohm).
Because a silicon transistor is being used, the
potential at the base (point C) must be 0-6V
¢ more positive than the emitter. Assuming heg
for the transistor to be 200, the base current
required to set the quiescent levels chosen must
be
Je _ 02
heg 200
If (say) 81 times I, flows through R3, and 80
times I, flows through R4 (this is much more
standing current through the resistor chain than

mA = 0-00ImA.

is normally required for common emitter con-
figuration but a high input impedance is not
required. A high standing current through R3
and R4 also leads to improved stability and
helps maintain the potential at C with very little
variation when signal is applied); resistor R3
is therefore

9-0-8 8-2

8T 0-001 kilohm = g== = approx 100 kilohm;
. 0-8 i 0-8 )
R4 is 80 x 0-001 kilohm = i 10 kilohm.

It is now obvious why the factors 81 and 80
were chosen. Capacitor C1 must present a low
impedance to the lowest frequencies therefore
50uF will be suitable.

If the loudspeaker (microphone) is connected
directly across emitter to ground, its low resis-
tance will modify all the calculations, as it is
only the a.c. signal from the coil that is used
it can be capacitively coupled to the emitter
by C2 (this will not affect our d.c. calculations).
Again this capacitor must be of low impedance
to the lowest frequencies so again 50¢F can
be used.

MONITORING CIRCUIT

Because of the high output impedance of the
grounded base stage it is difficult to make a
simple monitoring circuit that does not in one
way or another affect the voltage amplification;
however the simple expedient of TR2 in Fig. 4.2
works reasonably well.

Potentiometer VR2 (5 kilohm) should be
adjusted so that TR2 is only just conducting
(i.e. the meter is just starting to move above
zero). Make this adjustment very slowly because
the coupling capacitor C3 slows the reaction.
Any positive going a.c. signals at the collector
of TR1 will be coupled to the base of TR2 and
drive it further into conduction showing a useful
output on the meter.

Negative going excursions will switch the
transistor off and then be shunted to ground

GROUNDED BASE AMPLIFIER | DETECTOR /MONITOR :
= | = +

|
|

R R3

22kn 100k { yR2
|| C?):Mnﬂ Fig. 4.2. “*Working" circuit for
| RS i the grounded base stage to-
| 100k l B1 gether with a simple monitor-
| id ing stage.
| ¢ I =t
H g
| e
| o1
| 0A91
|
|
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Fig. 4.3. The circuit of
Fig. 4.2. Wired up on the
Demo Deck. VR2 should
be adjusted as men-
tioned in the text.

by D1. Transistor TR2 is “starvation” biased
and acting as an audio detector with a useful
amount of power gain that helps match the low
impedance of the meter to the high output
impedance of the grounded base stage.

Build the circuit of Fig. 4.2 on the Demo Deck
as shown in Fig. 4.3 and speak close to the loud-
speaker, full scale deflection should be obtained
on the meter for loud passages. Strictly speak-
ing the meter is not indicating the amplitude
of voltage swings at the collector of TR1 but
it can be seen that the amplitude—in parts—is
certainly greater than 600mV by disconnecting
the 100 kilohm resistor going to the wiper of
VR2 (thus removing all bias). Again speak
loudly into the loudspeaker, some indication will
still be seen on MEI.

Photograph of the construction shown in Fig. 4.3.

To get any indication on ME]1 means that the
voltage fed to the base of TR2 must be exceed-
ing the 600mV base emitter forward voltage
drop. When measured on proper test equipment
the a.c. signal at the collector of TR1 is in the
order of 1-5V—thus bearing out that we are
getting very high voltage amplification (between
600 and 700 as calculated).

USES

The grounded base stage is not the easiest
amplifier to design or to use in equipment but
nevertheless it has several useful features. It
is very easy to design a circuit having a known
voltage gain (by using the ratio of input and
output impedances); adding a resistor in series
with the signal source reduces the gain propor-
tionately. Very frequently low voltage sources
(that need voltage amplification) have very low
impedance and therefore match the input of
a grounded base stage e.g. moving coil micro-
phones and the first stage of u.h.f. radio tuners.

The output signal-is in phase with the input—
unlike the common emitter stage where there
is 180 degrees phase shift. When the input signal
goes positive (Fig. 4.1) it opposes the emitter
current, this opposes the collector current and
the transistor conducts less; therefore the
potential at the collector goes positive (in phase
with the input). This is a very useful feature in
some applications—particularly when dealing
with non-symmetric waveforms as are encoun-
tered in television systems.

{
Next month: The Phase Shift Oscillator
Everyday Electronics, March 1973




Project605

the new simple
way toassemble
Inclair high fidelity
modules

For sevaral years now you have been able to assemble your own high fidelity system
to world beating standards using Sinclair modules. We have progressively improved
these technically but hitherto the method of assembly at your end has remained the
same —there has been no alternative to a soldering iron. Now for those who prefer
not to solder, there is an alternative ~ Project 605
In one neat package you can now obtain the four basic Project 60 modules plus a
fifth campletely new one — Masterlink — which contains all the input sockets and
output components you previously bought separately. Also in the Project 605 pack
are all “he inter-connecting leads, cut to length and fitted at each end with plugs
which clip straight onto the modules. eliminating soldering completely. The pack
contairs everything you need to build a complete 3C watt stereo amplifier together
with a clear well illustrated Instruction Book. All you have to do is to arrange your
modules in the plinth or case of your choice and then clip them together ~ the work
of a few minutes
Your hi-fi system will, as we said. match the finest in the world and you can add to
it at any time to increase power or extend the facilities. For example a superb stereo
FM Tumer unitis obtainable for only £25
Guaramee 10 within 3 months of purchasing Project 605 directly from us, you are dissatisfied with it, we will fefund your
money at once. Each module 15 quaranieed 1o work perfectly and should any defect arise in normal use we will
service it at once and without any cost 1o you whatsoever provided that it is returned to us within 2 years of the

purchase date. There will be a small charge lor service thereafter. No charge for postage by surface mail, Air-mail
charged at cost,

— | — | | g
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Sinclalr Radionics Ltd., London Road.
St. lves, Huntingdonshire PE17 4HJ
Telephone : St. lves (04806) 4311

Specifications
Output—30 watts music power (10 watts per channel R.M.S.into
3Q

nputs —Mag. P.U. — 3mV correct to R.LA.A. curve 20-25,000
Hz 4+ 1dB. Ceramic pick-up — 50mV. Radio — 50 to 150mV.

|Aux. adjustable between 3mV. and 3V

Signal to noise ratio — Better than 70dB

Distortion — better than 0.2% under all conditions.

Controls — Press buttons for on-off. P.U.. radio and aux. Treble
15 to —15 dB at 10 kHz. Bass 415 to —15 dB at 100 Hz

Volume. Stereo Balance

Channel matching within 1dB

Front panel — brushed aluminium with black knobs

Project 605 compnses Stereo 60 pre-amp/control
unit, two Z-30 poyver amphfiers. PZ-5 power supply

£29.95
To SINCLAIR RADIONICS LTO., ST.IVES, HUNTINGOONSHIRE PE174HJ

unit. the unique new Masterlink. leads and instruc-
tions manual completein one pack. Post free
Please send Project 605 post free D Details and list of stockists D

Name

Address

forwhich | enclose £29.95 cheque/money order/cash. EE2/T)
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SEW) PANEL METERS

USED EXTENSIVELY BY INDUS‘I"IV, GOVElEgHETIE. DEPARTMENTS, EDUCATIONAL

® LOW COST

[ ] QUICK DELIVERY

® OVER 200 RANGES IN STOCK

OTHER RANGES TO ORDER

CLEAR PLASTIC PANEL METERS

Type SW.100 100 x 80 mm.

Type MR.8SP. 4 4in. x 4%in. fronts

Type MR.38P. | 21/32in. square fronts

“SEW' BAKELITE
PANEL METERS
Type MR.65. 3{in. square lronu

MW 1.6 80rom square  £397

£3.80 | B0mA ... 8310 200mA
£3 80 | 100mA ... 2310 - 300mA ’ nu
2380 500mA . 2810 | 500mA “
£370 1amp....... 8310 | 750mA .
. 8350 5 amp.. . 2310 | 1 amp.. n_“
. 8340 15 amp. . £310 2 amp... © 2818
. 8840 ‘ 30 amp . 2320 5 amp,. . 2218
. 2340 20V. D.C. £310 | 10 amp. < 1+
2340 50V. D.C. £310 3v.D.C 1
£340 | 2396 | 150V.D.C.  #310 10V. D.C. 14
2340 | 300V .D.C. 4310 16V. D.C 471
£340 | 16V. A.C £310 20V. D.C 471
2250 £330 | 300V, AC. .. £310 50V, D.C. 411
‘2580 £330 | 8 Meter 1mA £315 100V, -
- . 8890 | VU Meter .. 5308 150V. -
22.50 A §810 | 1amp. AC 310 200V. 4+
2250 . #8310 | 5 amp A.C* 8810 500V, 2220
-4+ . 2310 | 10 smp. A.C.° §8:10 750V, 4
" 2580 . 2310 | 20 amp. A.C.* 83:10 16V. 4
g s st - 8810 | 30 amp. A.C* 8310 50V. s
. 8270 . 4358 1807
270 ] E— 1o
. 8270 . 8380 Type MR.52P. 2iin. squars fronts 500V, A
g'" . 5'3 B0uA .. 2340 | 10V. D.C. .. 8390 8175 | 8 Meter 1ImA
o (3] i £398 | 20V.D.C. .. 8390 | 150ma 1l 8178 | VU Meter
. 55 . g;: 100uA 2398 | Bov. . == mms e T
2 . - . V. g
8880 | VU Meter .. £3:00 =z: m‘ A, £330 Type MR. 45?. 2in. square fronts 80 mm. square fronts
= — 1290 V. AC... £330 2186 £350
Troe SD.640 63.5mm x 8Smm Fronts £330 | 8 Molor 1k 390 s 5|
...... £3-00 | 600mA 3-8 2390 | 1amp. AC.* 8390 T 8188 2330
4388 | 1amp....... 1335 2290 | 6 amp. A.C.* 8890 218b . 2398
. #2866 | 6 amp.. 43-35 . 2390 | 10 amp. A.C. *$8-90 . 5300 888
100-0-100uA 8588 | 10 amp 2235 £3589 | 90 amp. A.C. * 4890 . 8300 e
. 8388 | OV. D.C.‘ 4538 2390 | 30 amp. A.C.* £3-90 308 . 8888 | 6 amp. D.C
B4R L BE | wint gy Ll B it | S
mA ... i . 1. 2 g
OmA ... 1248 | 300V.DC ] SP. 34in. x 3iin. fronts i 83:88 | VU Meter
10mA 35 | 16V. A.C. .. 88 ¥ D P y
SomA L S8 | 300V, A.C. .. §3.48 e HH f41  “gEW' EDUCATIONAL
100mA 5985 | VU Meter 8870 . 2500 | 8340 2188 TERS
o " o i Type ED.107. She
Tyoe SD.460 46mm x 59.5mm Fronts > 3 B8 ovoralli00mm
BOUA ...... a2-40 . 8818 2340 | . 8858 90mm x 108mm
A B - 1218 . 8340 | 1] A pew range of high
qose (3] : =-ll 1240 368 quality moving ooll
4338 . 8818 . 8340 855 i onta) ideal
. 8385 | ] 4840 a2 00 for school  experi-
23-90 .. 2818 840 . 2870 mentsa and  other
2818 . 4318 2840 48 40 bench  applications.
2 H 2815 £8-40 48-40 3* mirror scale. The
24 e 23 22 e
: i ; ; p A
- Bl 2 e %3] £4| ugEW" EDGWISE METERS | io the followiog ranges:
£3-68 240 . 3 17/32n, x | 15/32in. x 8380 | 20V.de. .. 8443
2375 | .40 Troe PE.TO 11"". deep #8:10 | 50V. d.c. #4488
. 40 | 2840 2306 .. 8488 | 300V.dec. .. 8488
*MOVING IRON— : e ﬂa T —
ALL OTHERS MOVING COIL . A 500m.
Please add Send_ for ilustrated brochure on SEW | 100-0-100uA $8:20 00V. AL... 8378 == “IWA o d g{:
ease postage Pane) Meters—discounts for quantities. VU Meter .. 8376 5488
POWER RHEOSTA 240" WideAnse Ik iars T

High quality ceramic construction. Windings embedded in vitreous
eunamel. Heavy duty brush wiper. Contivuous rating. Wide range

ex-stock. Bingle bole fixing. §in. dia. shafts.

86 WATT. 10/25/50/100/250/500/1000/2500 or 5000 ohms,
or 5000 ohms. 81

80 WATT. 10/25/50/100/250/500/1000,

Bulk quantities available.

.?‘l’ & P 10p.

P. & P. 10p.

160 WATT. 1/5/10/25/50/100/250/500/1000 or 2500 ohms. 8188 P. & P. 15p.

“YAMABISHI" VARIABLE
Exoellent quality - Low

1 Amp £7-00
25 Amp 2808
5Amp 81178

Amp 21590
10 Amp  £23-50
12 Amp 433-00
20 Amp 34900
26 Amp  $88-00
40 Amp #8880

VOLTAGE TRANSFORMERS
prics - Immediats delivery

$-500B Panel lmmuu
(Y 1 Amp
. 2:6 Amp
Please add postage
ALL MODELS
INPUT 230 V 50/60 CYCLES
OUTPUT ‘\’IAEIABLE 0-260
0l

T8
Bpecial discounts for quantity

.

AUTO TRANSFORMERS

MCA.220 AUTOMATIC

$/116/250V. 8te| step down. Full
Vhrouies, « Clep up or step down. T | yoLTAGE
80 W 4210 P. & P.18p STABILISER
150 W 4370 P. & P.18p
300 W 4300 P. & P.23p Input 88 125 VAC or
800 W 48885 1.a& P.33p 176 280VAC. Output 120V
1000 W £7-80 P& P.38p AC. or 240 VAC. 200 VA ]
1600 W 81090 P. & P.43p rating. #1197, carr. .
2200 W #1786 P.a P, 50p
8000 W 23600 P. & P.£L
230 vour AC, | BH.001 HEAD
SET AND BOOM
50 CYCLES
RELAYS MICROPHONE
Moving Coll. Ideal for
Bnnd new, 3 seta ol language teaching, com-
u. imp. 16 ohme. Micro.
; 1op (1oo m,. $40) | phone lmp. 200 obma.
avallable

Qu.ntl

160

#408. P. & P. 15p.

MW 1.8 80mm square 8497
P. & P. extes

o

RP214 REGULATED POWER SUPPLY
ol v Tl st etae 10, montiar
to 1 am

S @ ~m == ' voltage and current
Input 230/240V AC.
Size 180 x 85 x
103mum. 97
P. & P. 25p.

PS$.200 REGULATEO P.S.U.

Solld stats. Variable output
*5-20 volt D.C. apto 2 unp.
meters

monitor olun and cure
rent. Output 220/240 V
A.C.Bize 73 x 5)° x 3}°.
214-97. P. & P. 25p.

PS.10008 REGULATED
POWER SUPPLY
Bolid state. Output 6, 9
or 19 volt DC up to 8
amps. Meter to monitor
carrent. Input 220/240v
AC. Bize 4 x 3}° x 6}~
$11-97. P. & P. 20p.

230V/240V SMITHS SYNCHRONOUS
GEARED MOTORS

CW; 2 RPH CW 20 RPH
CW; 2 EPH ACW »n
BRH CcwW;

50p each Post 12p.

ICO and B.

structions, etc. 8%
P. & P. 20p.

HOMER INTERCOMS
bhome.

Ideal for b
office, stores, fac-
torles, etc. Bupplied

< complete with bat-
teries, ocable and
free Instructions.

4 Station, 8397, 3 Btation 8885, P. & P. 16p.
4 Btation #8-62, P. & P. 17p.

SEND SAE FOR LIST OF
SEMI CONDUCTORS & VALVES

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

Also see next three pages
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MULTIMETERS /r EVERY purposel

Ts60 POCKET
MULTIMETER
High-precision at low-coat.
Ranges: D.C. 18V, 150V,
1,000V (10,600 opv). A.C.
16V, 150V, 100V (1,000

opv). D.C. Current 150mA.
Resintance 100k
£1-85. Post 18p,

MODEL 1092
TESTMETER

8,000 O.P.V.
0/3/16/150/300/1200 \
D.C. 0/6/30/300/600 \

Decibels —10 to + 1601
22:75 each +16p P. & P.

HIOKI MODEL 720X
20,000 O.P.V.

Overload protection
5/26/100/600/1000 VIX:.
10/50/250/1000 V AC.
B804A[260INA. ‘ZOKll meg
ohm. =5 to +62d

2497.P. & P. lnp

B (3
{

HIOKI MODEL 730X
30,000 O.P.V. Overloal
protection. 8/30/60/300/
600/1200 VDC. 12/60/120/
800/1200 VAC. 80/uA /30
mA/300 mA. 2K/200K/{:
megohm. —10 to +83dh.
16:50. P. & P. 15p.

MODEL TE-12

20,000 0.P.V. 0/0 «/n/so/n-zo/
600/1,200/3,000/6,000v, D.C
0/6 son'zo/noon S00v. AC.
0/6012A/6/60/600mA.  O/6K |
800K /6Meg./80 Meg. (2 B0pF"

0-2mFd. £6-97. P. & P. 17p.

MODEL TE-200

20,000 O.P.V. Mirror acale,
overload protection. 0/5/‘25/1')5[
1,000V.  D.C.  0/10/60/250]
1,000V. A.C. 0/60 uA/250 mA.
0/60K /8 meg Q. —ao to +82db,
NDB B s P. 1

MODEL 500
30,000 O.P.V. with over-
oad protection mirror scale
o/-u/-z'n/10125/1001-150/500/
1,000v. D.C. 0/2- 5/10/‘25/
100/250/500/1.000V.
0/5014A /6/50, N)OmA
anip. D.C. 0/60/K [6 \lru/
60 Meg Q2
£8-87. Po-'. paid.

HIOKI HODEL 750X
50,000 o.p.v. 43 ranges 0-0-8
to 1,200y D.C. 0-3 to 1,200+
A.C. 0-30:A /300 A, 03K /30
meg ohma. — 10 to + 17d8.
8 97. Post 20p.

NTIDON MULTI- NETER
Peaturea A.C. current rangen
100,000 o.p.v. Mirror 8cale,

ohma. |

ROUND SCALE ;I"BPE l.PEN(IL TESTER

Completely portable, siniple
to use pocket sized tester.
Ranges  0/3/30/300V AC
and DC at 2,000 o.p.v.
Resistance 0:20K ohms.
ONLY 2197 P. & P. 13p.

L7401
MULTIMETER
ew style 20,000
0.p.v, pocket multj-
| meur BI‘zblM/"bO[
00 | 2500 V h
0/50/100/ 1 1000V |
A.C. B0uA | 250mA. 6K | 6
weg ohma. —20 to 4 22 dB.
2375, P-.at 20p.
MODEL TH-I12
20,000 o.p.v. Overload pro-
tection. Blide switch selector
0/ -26 /351050 250/
1000V. D.C. 0 /10 { 80/ 260/ |
1000V, A.C. 0 / 60uA [ 25/
260mA. D.C. 0 / 3K / 30K /
sooK['amq-Qom+5(>dB |
24:97. Post 15p.

MODEL TE-300

30,000 O.P.V. Mlrror scale,
overload protection 0/-8/3/15/60/
$00/1,200V . D.C. 0/6/30/120/600/
1.200V. A.C. 0/30uA[6mA}
B0m A /300t A J600m A. 0/8K/
80K /800K /8 meg. ohm —20 to
+63 db. £5:97. P. & P. 15p.

MODEL PL436

20k £/ Volt D.C. 6k Qf
Volt AC. Mirror scale. |
-8/3/12/30{120/600 V |
D.C. 3/30/120/600 V
A.C. B0/600A[60/600
mA. 10/100l£71 Meg/10
Meg [ ~20 to 4-46db. |
2697. P. & P.12p.

THK MODEL TW S0K
ranges, mirror scale,

.JOK/Vol D.C. 5K/Volt A.C.

. <125, -

000V.  D.Q. Current:
50;1A, 2-5, 8, 25, 50, 250,
500mA, 5, 10 amp. Realstance:
10K, 100K, 1 MEG, 10 MEG
Q. Decibels: —20 to +81:3db
£8-50. P. & P. 17p. '

MODEL

K228A
[ Taut bami
sunpenslon
Overload
protection.
Polarity

| reversing
switch, 30,000
loj-s728¢ m/no/-zoo/
800 / 1000 / 2600V. D.C. 0/ 1
500 7 1000V. A.C. 0 | 50uA
500mA | 5A D.C. 0 / 3K /

| LB 95. Post 20p.

| HIOKO MODEL 700X
00,000 O.P.V. Overload

Overload p
0[ 5/2 5[10[50[?50[500[1000 \

0[2 5[]0/50/250[1000 V. AL
IlOI'RSOuAI? 5/25/250 MA/
Amp.
10 Amp A 0. 0/20K (200K }
2MEG/20 MEG. — 20 +82dh,
£12:50. P. & P. 20p.
370 WTR MULTI-METER
Peatures A.C. current rangen,
20,000 o0.p.v. o; m 5/10/50}
250/500 1000
0/2: 5[10/50/')50/&00[[000\' At
(I){bcouAIl[lOIIOOmAIIIIO Amp

0/100mA/1/10 Amp AC
0I5KI50KI500K15 MEG] b0

—20 +62db.
415. P. & P. 26p.

RUSSIAN 22 RANGE MULTIMETER
Model U437 10,000
A first class verutlle In .
strument manufactured in
UB8.8.R. to the highest
standards. Ranges:: 2-5{10/
50/250/500{/1000v D.C. 2:5/ §
10I50I‘2501500I1000v AL
Current 100wA/1/10/
lOOmAIlA Resiutance
300 ohma/3/30/300K /3:n Q.
Complete  with  batteries.
test leads, instructions and
sturdy ateel urrylng can,
OUR PRICE £5:97. P. & P. 25
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| 3/ 8/1- ‘1Il 5/81':1(;2/?0/001
120/300/6 v DC
1 walanzlwlwmomomoo[

- A
| IAIBO;AAISIGISOIGOIMOISO?HIA

MODEL C-7080 EN
Qlant 8 mlrrm
20,000 o.p.v. 0 | 28 | 1 |
5IIOI50I25011000[

C. 0 /25 | 10 |

2.

: l S

$1395. Post 35p.

|
U4312 MULTIMETER )
' Extremely sturdy Inltrumen'. for general
electrical use. 867 0.p = I
0[ 3{1+ 5[7 5[30[60[150[300[
00/600 VDC and 76mV. [
0[ 341+ 5% 51(3:0/801150[300 ‘

A
o/aoom/x m/lmo/wo
AMP

0Il 5[6[15/60/]50/800}{.\[

| 1:5/6 AMP. AC.

| 01200 Q/3K /30K Q.
Accuracy DC 19%,. AC 1:5%.
Knife edge pointer, mirror acale. Complete
with sturdy metal carrying case, leads and |

! inntructions. £9-80 plus P. & P. 28p.

1973

| Input impedance 10

21597

Selected TEST

FTC-401 TRANSISTOR TESTER

Full capabilities for measuring (=
A. B and ICO. NPN or PNP. ||
Equally adaptable for check-
ing diodes. S8upplied complete
with Instructions, battery and
leads,

47-50. Post 20p.

Model S-100TR MULTIMETER
TRANSISTOR TESTER

100,000 o.p.v. mirvor acale/
overioad protection. 0/-12/
-8/3/12/30/120/600 V DC.
0/6/30{120/600. Y AC. 0/12/
600uA/ 12/300mA[12 AMP
DC. 0/10 K/1 MEG/100MEG.
—20 to +50db. 0:01--2 MFD.
Transistor tester measures
Alpha, bets and Ico. Complete
with batteries, Instructions
and leads. 213-50. P/P 25p.

MODEL 449A IN

CIRCUIT TRAN-

SISTOR TESTER

Checks true A.C.
beta in / out. Checks
lobo. Checks diodes

in / out. Checks
8CR, etc. Beta

HI 10 500,
LO 2 - 50. Icbo 0-3000u4A. 220/240 V A.C.
operation
£217-50. Poet 23p.

TE-20D Rf SIGNAL GENERATOR |

Accurate wide range rig-
nal

6 bands.
brated Variable R.F. at-
tenuator, audio output.
Xtal socket for calibra-
tion. 220/240V. A.C.
Brand new with instruc-
tions $15. Carr. 37yp. |
8ize 140 x 2156 x 170 mm.

MODEL L-55 FET
V.0.M.

ohm..ol-s/l-alclso
120 / 600V, D.C. 0

Post 15p.
Cl.5 PULSE
OSCILLOSCOPE

For dlsplay of pulsed
and periodic waveforms

In electronie circuits.
VERT. AMP. Band-
width 10MHz Semlv

mm. :1-25; HOR. AMP. Bandwldth 500KHz.
Bensitivity at 100KHz, V RM8/mm. -3-25;
Preset triggered sweep 1:3,000usec.; free
running 20-200,000Hz In nine ranges.
Callbrator pips. 220 x 360 x 430mm.
115-230V. AC operation,

23800, Carr. pald.

TO 3 PORTABLE OS(ILLOS(OPE

3in. tube, Y amp. Semmvny[
0lv p/CM. Bandwidth
1:6 cps-1:56 MHz. Input imp. |
2 meg 2 25pF X amp.
sensitivity 09v. p-p/CM.
Bandwidth  1:8cpa-800kHz.
Input lmp. 9 meg 0 20pF.
Time base. 5 ranges 10 cpa
300 kHz. Bynchr?nlmtlon.

nal. 11

| scale 140x218x 330 mm. Welght 154Ib. |

220/240V. A.C. Bupplied hrand new with |
handbook. £40-00. Carr. 50p.

RUSSIAN Cl-16 DOUBLE
BEAM OSCILLOSCOPE

5 me/s Paan Band. Beparate
Y1l and Y2 amplifiers.
Rectangular 8in. x 4in.
C.R.T. Calibrated trig-
gered sweep from -2 ufsec.
to 100 milli-sec. per cm.
Free running thne base 50 ¢fs-1 mic/s. Buiit-
jn time base callbrator and amplitude
calibrator. Supplied complete with all
accessories and instruction manual

£87. Carr. Pald.

generalor anvering ||
120 Kec/s 500 Mcfs on |
Directly cali- ||

EQUIPMENT

| TE-16A TRANSISTORISED SIGNAL
: GENERA

TOR
5 ranges 400k Hz-301uHz.
An inexpensive instru-
ment for the handyman.

Operates on 9v battery
Wide eany to read scale.
800k Hz modulstion.

51 x 5} x 3fin.
Complete with Instruc
tions and leud-. £7:97. Post 'Mp

TRANSISTORISED L.C.R. A.C.

MEASURING BRIDGE

new  portable
bridge offering ex-
cellent range and
accuracy at low
cost. Ranges: R.
10 1111 megQ)
8 }hngen *l%

L.1
HENRYS6 Rangex2 =% C. lOpP *lllOde
6 Ranges & 29. TURNS RATIO 1 : 1/1000-
1 :1/100. 6 Ranges 3 1%. Bridge voltage al
1,000 cps. Operated from 9 volts. 100uA
Meter indication. Attractive 2 tone metal
case. Bize 7§ x5 x 2in. £20_ P. & P, 25p.

MODEL TE.IS -
GRID DIP METER [ 52 b
Transistorised. Operates as |77

Grid Dip, Onclllator, Absorp- |

tion Wave Meter and Oscil- ,‘gﬁ/ “4
lating Detector. Frequency P

range  410Ko/o-280Mcfs 1 | ¥
8 colls. 500uA Meter. 9V -
hattery operation. 8ize 180

80 x 40mm. .
ll! 50 Post r20]) Sy

BELCO AF-SA SOLID STATE SINE
SQUARE WAVE C.R. OSCILLATOR
8ine 18 x 200,000 Hz: Bquare 18 x 50,000 Hz
Qutput  max.

4 10 dB.

(10 K ohmas)

Operation In-

| ternal batteries
Attractive 2

' tone case 7§ x

2%

5 x
Price  £17-50
Carr. 174p.

MODEL MG-100

SINE SQUARE WAVE
AUDIO GENERATOR
Range 19-220,000Hz
8ine Wave 19-100,000
Hz Square Wave,
Output Sine or Bquare
wave 10v., P. to P.
8ize 180 x 90 x H0mm.

Operation  220{240v. A.C.
217-:50. Post 37p.
MODEL AT201
| DECADE
ATTENUATOR
| Frequency range O
200K Hz. Attenuator
0-111db, 0-1db step.

lmpedume 600 ohma.
Max. Input power
30dbin. Blze 180 X 90 x 56mm.

112 50 Post 37p.

TE 65 VALVE VOLTMETER

ranges. D.C. volta
l 5~l 500v, AQ. volts
1~6—l.500v. Renlstance up
to 1,000 megohms. 200/
240v. AQC. operation
Complete with probe and
Instructlons.
£17-50. P. & P
Additional probes
able: R.F. 22:12¢:
£2-50.

MODEL U43II SUB STANDARD HULTI-
ANGE VOLT AMMETER

Bensulv".y 330 ohma/Volt

Accuracy

AC Bcale

Ienxth lB.'rmm 0[300/750;1A;

30p.
avafl-
hVv.

150 / 300 / 750mA / 1:5
T8AMPDCO/[3/78

73

8117

1 150
300 / i50mV [ 18 [ 3
75115 ) 30 [ 78 J 150/ 300 | 750V DC
0/760mV /1-5/3/7-5/15/ 30775 /150 / 300
J780V AC. Automatic cut out. Bupplied com-
Pplete with test leads, manual and test certifi-
cates. £48-00. Post 50p.

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

Also see opposite page
and next two pages
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UNR-30
RECEIVER

4 Bands covering
580Kc/s - 30Mc/e.
B.F.0. Bulit-in
Bpeaker 220/240v
AC. Brand pew
with instructions. 818-75. Carr. 37p.

UR-1A SOLID STATE COMMUNICATION
RECEIVER

4 Bands covering 850Kc/s-30Mcfs. FET
B8 Meter. Variable BFO for 888, Baiit-in
Bpeaker, Bandspread, 8ensitlvity Control.
220/240v. A.C. or 12v. D.C. 120" x 4}" x 7"
Brand new with instructions. 25. Carr. 37p.

SKYWOOD CX203 COMMUNICATION
RECEIVER

000000,

Bolid state. Coverage on 5 bands 200-420
KHs and ‘55 to 30 MHz. IHluminated slide
rule dial. Bandspread. Aerial tuning BFO,
AVC, ANL, ‘8’ meter. AM/CW/B8SB. Inte-
grated apeaker and phone socket. Operation
220/240v AC or 12v DC. Bize 325 x 266 x 150
mm. Complete with instructions and circuit.
$28-60. Carr, 50p.

£2- 98
OUR

P.& P.10p

SINCLAIR EQUIPMENT
Project 60
Package

1111

2 x 230 amplifier, stereo 60 pre-amp, P25
power supply. £15:95 Carr. 37p. Or with
PZ6 power supply 818-00 Carr. 37p. 2x 250
amplifier, stereo 60 pre-amp, PZ8 power

supply. £20-25. Carr. 37p.
Transformer for PZ8. £2:97 extra.
Add to any of the above 24-45 for active
filter unit and £18 00 for palr of Q16 speakers.
l All other Binclair products in stock.

000 Arp £21:95 Carr. 37§p.; 3000 Amp
| £28-50 Carr. 37p.; Neoteric Amp #4385

Carr. 37p IC12 £1-80 p. & p. 10p.

NEW PROJECT 605 — 820-97, Carr. 37p.

l -
| SPECIAL OFFER!
GOODMANS AXIOM 301

(List_ price £21.72) OUR
PRICE £12:50 each . Carr. 50p.

| EA.41 REVERBERATION AMPLIFIER

LAFAYETTE HA-600 SOLID STATE
RECEIVER

General coverage
150-400Kc/s. 550
Kc/e-30Mc/a. FET
front end. 2 mech.
fllters, product
detector, variable
B.F.0., noise limi-
ter. B. Meter, Bandapread, RF Gain. 15" x
937 x 834", 18 1ba. 220/240v. A.C. or 12v. D.C
Brand new with instructions. 250, Carr. 50 P,

TRIO 9RS9DS
COMMUNI-
CATION
RECEIVER

4 band cover-
ing 530Kc/s. to
30 Mcfs. con-
tinuous  and
slectrical bandspread on 10, 18, 20, 40 and
80 metrea. 8 valve plus 7 diode circuit.
4/8 ohm output and phone jack. 88B-CW,
ANL. Variable BFO. 8 meter. 8ep. band-
apread dial. IF frequency 455 Kefs. audio
output 1-0w. Variable RF and AF gain
controla 115/250v. A.C. Blze: 7° x 13° x 10°
with instruction manual. $48-50. Carr. Paid.

EMI LOUDSPEAKERS

Model 350. 13" x 8
single tweeter/crossover. 20-
20,000 Hz. 15 watt RMBS.
Available 8 or 15 ohms. £7-25
each P. & P. 37p.

Model 450, 13° x 8" with twin
tweeter/croasover. 55-13,000
Hz. 8 watt RMB8. Available 8
or 15 ohmas. #8682 each.
P. & P. 20p.

with

Can be panel or
bench mounted.

Basic meter mea- ‘

sures 1 volt D.C.

but can be used to measure a wide range of
AC and DC volt. current and ohms with
optional plug in cards. 8pecification: Accu-
racy: + 02, +1 digit. Resolution: 1mV.
Number of digits: 3 plus fourth overrange
digit. Overrange: 100%, {up to 1-999). Input
impedance: 1000 Meg ohm. Measuring cycle:
1 per second. Adjustment: Automatic zero-
ing, full scale adjustment againat an internal
reference voltage. Overload: to 100v. D.C,
Input: Fully floating (3 poles). Input power.
110-230v. A.C. B0/60 cycles. Overall size:
8iin. x 213/16in. x 8 3/16in. AVAILABLE
BRAND NEW AND FULLY GUARAN-
TEED., $35'60. Carr. 50p.
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Selt tained, %
sed, b&tlery operated.
Slmply plug in  mlcro-
phone, guitar, ete., and
output into your amplifier.
Volume control, depth of
reverberation control. Beautiful

watnut
cahinet. 7} x 3 x 4}in. £5-97. P. & P. 15p.

SPECIAL OFFER!
STEREQ SPEAKERS

Matched pair of stereo
bookshelf
Deluze teak veneered
finish. Bize 144" x 9° x
4.
RMB. 16 watt peak.
Complete with DIN lead.
£12-95 pr. Carr. 50p.

HA-10 STEREO
HEADPHONE
AMPLIFIER

All  silicon trans-

istor amplifier oper-
ates from magunetie,

volume
controls for each channel. Operates from 8v
battery. Inputa BMU/100MU. Output 50MW.
£8-97. P. & P. 15p

SPECIAL PURCHASE !
NEAT G30) STATIC
BALANCE PICK-UP ARMS

-—=

Identical specification to NEAT G3
arm but with two-tone chrome an
black finish. Complete with head
:hell. pick up rest and plug in phono
eads.

BRAND NEW—
FULLY GUARANTEED
ONLY £8-95. P. & P. 25p.

ARF-300 AF/RF Signal Generator
All transistorlsed,
compact, fully port-
able. AF nine wave
18 Hz to 220 KHaz.
AF square wAve
18 Hz to 100 KHz.
Output  sine / square
10v. P-P, RF 100KHz
to 200 MHz. Output lv. maximum. Opera-
tion 220/240v. AC. Complete with instruc-
tions and leads. £29'95, Post 50p.

speakers. |

8 ohms. 8 watt |

eenmh: or tuner inputa with twin stereo |

1721 Tape Rec. £73-95
X5000 Tape Rec. 299 95
| GX370 Tape Deck 2259-95
| «000DB Tape Deck £73-95
4000DB Dust Cover £4-75

X200 Tape Deck
X 201D Tape Deck

| X221D Tape Deck £169-95
GX220D Tape Deck £148-50
GX280D Tape Deck £249 40
X18)0D Tape/8 track Deck £189-95
GX1900D Tape/Cass Deck 217785
X20008D Tape/Cas/8 Track Rec. £223-30
CR81 8 track Rec. 280-95
CR81D 8 track Rec. £65-95
CRBIT 8 track/Recelver £118 90
CRBODSB 8-track 2122-80
| CRBO08B8 8 track system £145-00

SUPER MONEY SAVING OFFERS—
BUY NOW WHILE STOCKS LAST!
£| .80 BRAND NEW AND FULLY GUARANTEED

GXCA40 Cansette Rec
GXC40D Cassette Deck
GXCAOT Cannette/Receiver
GXC45D Cassette Deck
GXC48D Cassette Deck
GXC48 Casnette Recorder
GXCB0D Cassette Deck
GXC88D Cassette Deck
C835D Cassette Deck

AA68300 Recelver 282-

AAB030 Receiver £111-50
AABORO Receiver 214495
AAB500 Recelver 217500
ADMI11 Microphones (Pair) 27-50

Carriage 50p extra. (Recorders & Decks 76p)

DOLBY SYSTEM NOISE
REDUCT$Q NI

Impro\en the performance ol cunetu and
tape

hisa by 3dB at 600Hz, 6dB at 1200Hz and
106dB for all lnquehcle- above 3000Hz.
Controls for input levels and noise reduction
on record and replay. 2 meters for Dolby
level. Off tape monitoring. FPrequency
response: 20Hz to 18kHz 4 1dB 19kHz
— 38dB. Bize 161" x 97 x 3}". AC 200/250V.

OUR .

PRICE £32:50 cCarr. 50p.
1021 STEREO
LISTENING
STATION
For balancing and
gain  aelection of
loudapeakers with
additional facllity

forstereo headphone
switching. 2 gain
controla, =peaker on-off slide switch, stereo
beadphone sockets. §” 4”7 x 2}%, £2-25,
P. & P. 15p.

MIXER PREAMPLIFIER
5 microphone [n-
puta each with
individual gain
controls enabling
compleu mixing
facilities. Battery operated. 9}” 5 x 3%
Inputs Mics 3 x 3mV 50K : 2 x 3mV 600 ohm.
Phono meg. 4mV BOK. Phono ceramic
100mV 1 meg. Output 250mV 100K.

£897. P. & P.20p.

TE-1035 STEREO
HEADPHONES
Low coat high perform-
ance atereo headphones.
Foam ruhber ear cups
Adjustahle  head-band.
8 ohm Impedance 25
| 18,000 Hz. With lead and
stereo jack plug. ONLY
21-97. P. & P. 12p.

NEW GARRARD
MODULES

Popular range of Garrard decks with Bhure

cartridge fitted in deluxe plinth with
hinged lid.

8P25 111 Module/M76-6 £23-50
AP76 Module/M75-6 £33-80
AP96 Module/M75-6 £38-76
Zero 1008 Module/MS3E 45260

. 50p nnn any it item.

HOSIDEN DN 085 DE-LUXE STEREO
HEADPHONES
anical 2 way unita and
fitted adjustable leve:,
controls. 8 ohm im-
pedance 20-20,000cps.
Complete with spring
lead & stereo jack plug
£797. P. & P. 12p.

Features unique mech- |

GENUINE BARGAIN!

REO

NEADPNONES

Reaponse
10-15,000Hz.
Impedance 4-8 ohma.
Brand new, Boxed &
fully guaranteed
{List £9.50).
OUR PRICE £8-50.
P. & P. 26p.

HOSIDEN DH-02S STEREOQ HEADPHD‘ES

Wonderful value
and excellent per-
formance combined.
Adjustable  head-
band. 8 ohm im-
pedmce 20-12,000
cps. Complete with
plug.

in Library
cases.

3 for 75p.
Cso 3 for £1-05
C120 3 for £1-35
Tape Head Cleaner 30p each.
P. & P. 10p extra.

cso 10 for £2:35
10 for £3-30

10 for £4-20

SPECIAL OFFER!

ROTEL RH700
STEREO HEADPHONES

/ 20-20,000Hz. 8-16 obm
(List £998). OUR PRICE

28-75. P. & P. 25p.

TRANSISTORISED FM TUNER

8 TRANBISTOR
HIGH QUALITY
TUNER, BIZE
ONLY 6x4x2}in.

LF. atages.
Double tuned dis-
criminator, Ample
output to feed moat
Un-rates on 9V battery, Coverage
Ready built ready for use. Fan-

atnphiliv
88-108Mc/e.
tastic value for money. £6-37§. P. & P. 12}p.
8tereo multiplex adaptors £4-87}

TE 1018 DE-LUXE

MONO HIGH IMPE-
DANCE HEADSET

P~

Bensitive, soft earpads,
adjustahle headband,
Mnanetlc. impedance 2,600

luw.r & P. 16p.
[

HAND HELD 2-WAY
WALKIE TALKIES

I Industria! quality in rohust metal casen.

Battery operation. Volame and squelch

controls. Call hutton and presa to talk

button. Telescopic aerial. Complete

carrying cases. )

2 channel k

300 MW £52-50 Il:o«t 50p.
ir.

3 :vl;.!,tm = £79-50 Post 50p.

G. W.SMITH
& CO (RAD!IO) LTD.

Also see previous pages
and opposite page

|
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FANTASTIC OFFER!

NIKKO
TRM 50
STEREO

AMPLIFIER

17 4 17 watts rms stereo amplifier with Inputs for Magnetic and
Crystal phono, Tuner, Tnpe. Aux snd Tnpe Monitor, Outputa

and Tape. Btereo
Full range of oonuol- including loudness control, scratch
filter, etc. Size 13* x 9}" x 3°. Unrepeatable offer—limited
stocks!

for two pairs of stereo
socket.

NIKKO |
TRM.S0 SYSTEM

NIKKO TRMSO

17 + 17 wate

rms. stereo

-mphﬂ.r. BSR

tinth &

cover oldring

G800 cartridge,

pair of Linton 2

speakers and all

L - leads. |

OUR Carr. and
PRICE £104.90 ln:frcl'-'éo

LEAK DELTA 30
SYSTEM

Leak Delta 30 stereo |

amplifier, Goldring

GL75, plinth, cover

and GBOO cart-

ridge. Pair of
Leak 150
speakers and

all leads.
Carr. and

£|23'50 Ins. £1-5S0

OUR
PRICE

TELETON SAQ206B
SYSTEM

Teleton SAQ206B
B + B watt Ampli-
fier, BSR MP60,
plinth & cover,
Goldring G800
cartridge, pair
WP of Apollo|
speakers and all '
leads.

OUR
PRICE

£54-40

Ampliﬁcr only. m-vs. Carr. SOp.'

AUDIOTRONIC ACR. 3500
MWILW
CAR RADIO

A ———

ransis- —
ual waveband . |
with |

:oun PRICE £]6-25

List price £59-50
OUR PRICE

beadphone

23995

WHARFEDALE
LINTON SYSTEM

Wharfedale

Linton Ampli- |
fier, Linton
Turntable, pair
of Linton 2
peakers and

Carr. and

PRICE £I°4 m Ins. £1- 25

LINTON RECEIVER SYSTEM £183-00
Carr. & lus, £1-25.

AMSTRAD 8000 |1
SYSTEM

Amstrad 8000 I 7 + 7
wattamplifier. BSR
MP60, plinth and cover,
| Goldring G800
| cartridge, pair g
of Apollo
speakers and

Carr.

l|| leads.
£48 ‘ 25 £1-00

OUR
PRICE
Amphﬁor only, £16-95. Carr. SOp. |

B.S.R. TD8S 8-TRACK STEREO
TAPE PLAYER DECK
Integrated preamps (output 125 mV)
to feed into any stereo amplifier.
Automatic and manual programme
selector. 4 pole synchronous motor.

210/240 V.

Post
50p

nxhu m speaker and hldl
NLY #7-50, Post 20p.

|

SUPER BARGAIN! AUDIOTRONIC ACP.8
8-TRACK CAR STEREO TAPE PLAYER 1

m

Tone. volume and h.hnoe controls. Track

of

stereo lmkm eonneeuon. and fittings.

gnfl";Y $15:98. Post 30p. (Ilus s example
y

BH.001 HEAD
SEVT AND BOOM
MICROPHONE

4
Moving Coll. Idea! for !
lan;

Neu )

Everyday Electronics, March

stereo magnetic cartridge.
complete with cover and a pair of

OUR
PRICE
Carr. & Ins. £1:50.

G.W.SMITH &CO(Radio)LTD

Personal Callers Welcome - All Branches Open9-6 Mon. to Sat

SPECIAL PURCHASE!

FERGUSON
3414 STEREO
TUNER
AMPLIFIER
| TURNTABL.
| UNIT

10+ 10
watts rms.

Five push buttons with separate scales
for pre-tuning to desired FM station.
Housed in a handsome walnut

finished cabinet with BSR P128/MP60

record deck with Goldring GBOOH
Offered

matching Medway Speakers, size

18*x 11" x 8", TODAY'S VALUE AT
LEAST £125!

£75-00

l HI-HI EQUIFPMENT

SAVE Up

‘ 33%% OR MORE

SEND S.A.E. FOR

' FULL DISCOUNT

. PRICE LISTS AND
PACKAGE OFFERS!

’ SAVE £££'s
| PHILIPS GA308
\ TRANSCRIPTION TURNTABLE

| 2 speeds 334 and 45
| rpm. Ligbtweight tu-
bular oounterbalanced
arm. Belt driven low

| apeed

motor. Vhemu dam-
ped pick up
lower device.

| (List 836
OUR PBICE 224-50. P. & P, 50p.
\LMTBD NUI.BIB ONLYI

— 'LEAK BARGAINS !

\ LIMITED OFFER!
| ALL STOCKS BRAND NEW AND

Delta FM ...

Delta AM/FM £67-95

Delta 75 0 £127-50
| Leak 150 pair £37-50
| Leak 250 palr £47-95

Leak 600 each £33-98

P. & P. 50p extn each item.

ROTEL BARGAINS!

] llmud

RA210 Amp ... £22-50
RA3I0 Amp ... £34-95
RA610 Amp .. £48-25
RX150 Roceuvcr £45-95
RX200 Receiver £57-50

RX400 Receiver £70-95

P & P. 50p extra any item.
WHARFEDALE MID-RANGE HI-FI UNITS
As used in world famous

. 3% dis. Imped-
ance 4/8 ohms. High flux
oceramic

HOMER INTERCOMS

= ¥ e |
2 Station, £2-97, 3 Btation £5-88, P. & P. 15p
4 Btation 8868, P. & P. 17p.

Ideal
office,

for
stores, fac
tories, etc. Bupplied
complete with bat-

CREDIT TERMS AVAILABLE FOR
CALLERS AND MAIL ORDER
CUSTOMERS ON PURCHASES
OF £100 AND OVER.
ACCESS & BARCLAYCARD WELCOME

10 TOTTENHAM CT RD LONDON, W1

3L

m

1973

27 TOTTENHAM CT

14 LISLE

RO LONDON, W1
258 TOTTENHAM CT RD LONDON, W1
LE STREET, LONDON, W C 2

STREET, LONDON, WC 2
EDGWARE ROAD, LONDON, W 2

bome |

RECORD DECKS

B.S.R. McDO
Cild Minj
29 Mono

ureo/rrm/mi%o

214-38
41896
£17-96
2139
HT70/G800 £17-26
HT70/TPD1 #20-36
B’HOITPDIIO‘B”OO

810 Plinth/Cover
£9-25

MPSO/TP.
610/TPD1
510/TPDI
HT70

CONNOISSEUR
BDI Kit 41090
BD] Chassia 213-60
BD1/8AU2/Plinth
2331
BD2/8AU2/Chassis
22595
BD2/8AU2/Plinth/C
43335

GARRARD
2028 T/C 8tereo

40B Btereo

| 8P25 111 ‘10 25
8P28 I11/M75-6

| £15-98

8P25 111 Module/
M75-6  $28-50
8L85B 21376
AP76 217-95

AP76 Module/
M75-6 £330
8L72B 221-96
SL95B 282-25
#2598

401

ZERO 100A #3898
ZERO 1008 £38-96
ZERO 1008 Mod/
£52-60

Module/
M75-6 83875

GOODMANS
TD100 Teak #5196

TD100 White 868-26 '

PLINTHS & oovn.l (P. & P. 50p)

LID 78
Goe

GLS85P/C
G101P/C

13T 4 T

HACKER
GP45/30
T45 Table

LEAK
Delta Turntable
253-C8

M

MR111 £29-50

MR111 Plinth &
Cover 9-50

PHILIPS
GA108 £16-9%
GA160

£57-00
GA308 Teak $34-50

GA212 458-76
PIONEER
PL12D £34-50
PL15C 451-36
PLA3S £83-65
PL50 4111-86
PL41D 1118-6¢
PLA] £119-96
O]
TDI125 11 $08-50
TD125AB IT £99-96
TX26 2606
TD160C 45895
TDI50A 11  £35-06
TD150AB 11 £39-98
WHARFEDALE
Linton Tmu‘h:

I

| Budget 8P25, ¢ 8320

Budget mo/zm 1008 8450

| Bnd‘e t B.8 £3-28

& 2006 Bystem 83450
RECORO DECK PACKAGES (P. & P. 50p)

Deeh supplied with

dge
rendy wired in plln!.h
with cover.

8P26 111/GB00

8P25 111/M75-6
8P26 I11/M44-7
8P26 111/M44-E

Tel OV
Tel OV
Tel OV
Tel OV
Tel OV
Tel 01

637 2232
636 INS5
580 0670

437 8204

437 91585
262 0387

ARRARD
2025TC/STAHCD

88 SBS BEBEREBREBERE!
$5 SBE BEITEEEERIEES



[~ Wi GUARANTEE THAT W1THIN 7 0ATS OF
=4 (§ # wr mem or cooos 1 rouno 10 86 ]
[ DEFECTIVE WE WALL REPLACE THE AR 60OOS
WITHOUT QUESTION. AFTEA 7 GAYS 60008 ARE
COVEREO BY MANUS AL TURERS 12 MONTHS.
SUARANTE
NN

9
GARRARD SP25 Mk. 111 AMPLIFIERS
i f Please add 85p P. & P. & Ins.
Spacial Purchase. Limited num- | 4 pmierad 8000 M, i €14-95
i Amstrad 1C2000 £€27-50
Garrard SP25 Mk, Ili £17-45 Amstrad Integra 4000 £22-50
Goldring G800 Armstrong 521 (Teak cased) £43:90
Teak plinth and tinted cover Alpha Highgate 212 £24-85
All leads supplied. Alpha Highgate FA300 3128
Please add £1-25P. & P. & Ins. Alpha Highgate FA400 £35-65
Leak [?)elu 3(; :;:ez
Leak Delta 70 &
TURNTABLES Matrosound ST20E £24-20
Please add 75p P. & P. & Ins. Metrosound ST60 £45-95
Connoisseur BDI Chauh £12-75 Pioneer SA600 & 610 £57-28
Garrard SP25 M £9-90 Pioneer SASQ00A £31:98
Garrard AP76 £17-20 Pioneer SA 1000 £96-95
Garrard SL6SB £13:95 Rogers R/brook (Chassis) £37-95
Garrard 401 £28-75 Rogers R/brook (Cased) £4) - 50

Garrard Zero 100 (Auto) £36-90 Rogers R/bourne (Chassu) £49-95
Gnrnrd Zero 100 (Single) £35:90 Rogers R/bourne (Cased) £52°75

BSR 25.40 | Sinciair PROSO 2% ZIO/PZS £14-70
Goldrmg GL72 £20°90 Sinclair PRO60 2 X Z30/PZ6 £16-70
Goldring GL72/P 37-35 Slv:r:hir PRO60 2 X Z50/PZ8/ i
Goldring GL7S 6 -85 rans
Coldring <I:LI7;/E g: o Sinclair :SlsJ (Filter Univ) 4 %g
Goldring 101/P.C. . clair .
Wharfedale Linton + cart. £25-90 Sinclair 2000 Mk. N £21-50
Thorens TD125AB Mk. lI.  £9)1-45 Sinclalr 3000 Mk. I £28-00
Thorens TDI150 Mk. Il £27-95 Wharfedale Linton £39-70
Thorens TDI60 AB & C  £53-95 | Teleton SAQ 307 £22-95
Rotel RAJIO £34-95
Pl d;rat":En.Rrsn. ] . RA‘SNPEAKERS (-
anse A 1:] . . ns.
Amitrad Mulsiplex 3000 €27-28 | Blegeg 339 £1°50 per pair
Armstrong 513 £39-50 Price per palr
Armstrong 524 £31-45 Amstrad 138 £13-9
Rogers R/brook FET4 e35.75 | Wharfedale Denton 2 £28-40
(C'"“"L et Wharfedale Linton 2 £35 40
Rogers R/brook FET4 3895 | Vharfedale Melton 2 £45-90
Cased) — Wharfedale Dovedale 3 £59-80
Rogers R/bourne FET4 ¢as.00 | Celestion Ditton 120 £38-40
(Ch“a' L FET4 Celestion Ditton |5 LSI <00
R°(‘C"’ d)' QLN £49-50 Celestion Ditton 25 84 -50
Sinchair PROGO (Module)  £16-95 | Stlestion County (new prod. )2; 44
Eincira000000 T“:)" 1390 | Goodmans Mezo 3 €45-95
Leal elta ase . h A
Lok Beies AM/H M (Cased) €83-75 ‘s;°°","‘|"“ ragistey 8203
Alpha Highgate FT €37-95 pecial bulk
Metrosound FH520 £38-65 purchase
Philips RM690 £33-00 ,9
TUNER/AMPLIFIERS

Plus 65p P. & P. & In%"

Plaase add £) P. & P. & Ins. Finished in teak veneer with tinted

Alpha Highgate 150 £49°75 dust cover, Fully assembled). For
Armstrong 525 (Teak cased) £69-45 Garrard ZOISTC: 3000;
Armstrong 526 AM/FM 3 3500; S100;
(Teak cased) €77 25 1025; Also for BSR,
Leak Delta 75 £119:00 McDonald HP6O and others,
Teleton 2100 £32-50 For AP76; AP7S; SL728; SL75;
Goodmans One Ten £98-90 SL9SB®. €390 + 65p. P. & P.
Goodmans MOD90 £85-50 & Ins.
Rotal 150 £49-50 Also finished in walnut to match
Rotel 400 £75-50 japanese equipment—at no extra.

Rogers Ravensbrook
(Teak cased)

- ARTRIDGES
Rogers R/brook (Chassis) (72~$ Please add 10p P. & P. & Ins.

p Goldring G850 £3-35

Alpha FR 3000, New produet £72 Goldring GBOO £4.70
Goldring GBOOE £7 -50

Goldring G800 Super E E14-15

All prices correct Shure MID £3-70

ot time of press Shure M44E £4-78

E. & 0. E. ond are Shure MSSE £5-55

subject to Ortofon SLIS £15-85
olterotions. Sonotone 9TAHC £1-35

HOW TO MAKE THE
DIGITRONIC SOLID-STATE
DIGITAL CLOCK USING
JUST 30 BITS

Full instructions in this month’'s issue for
versions with either four or six figures

PLUS A

FREE 6 "X 5°° TRANSFER
SHEET OF LABELS FOR
AUDIO EQUIPMENT

Easy to apply and ideal for an impressively
professional finish

And many other constructional features, includ-
ing directions for making an electronic maze
that will keep everyone amused for hours. Its
cost? Around £2.

Allin the March issue on sale now 20p

PRACTICAL WIRELESS

G
et LOBAL AUDIO
DISGOUNT WAREHOUSES

Dept(ge3) 174 Pentonville R N1, Telephone 01-278 1769
Or: 4 High View Parade, R ruu Lane East, Woodferd Avenue,
Iiford, Essex. Tel: 01-550 1086.
Open Monday to Saturday 930 a m to
6 pm LATE NIGHT FRIDAY 7p.m

MA'l DRUER . Order with cuntidence Send Postat Orger Cheque

Monay Order Bank Dratt Giro or Caish by Registered
Mait CALLERS Plane note 1hat cAeques can 0Ny be sccepled tugetner
witn cheque cards [not Barclay Card)
2 minutes from KING'S CROSS. EUSTON & ST. PANCRAS
on main road leading to the East and West Country
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a RADIO-AMATEUR

learn how to become a radio-amateur
in contact with the whole world. We give
skilled preparation for the G.P.O. licence

RAPY

I free! Brochure, without obligation to:

: BRITISH NATIONAL RADIO &
ELECTRONICS SCHOOL P.O.Box 156, JERSEY

I NAME
I ADDRESS

33
BLOCK CAPS pleasel
. xr x 7 r r i 3 K 7 r B ' ¥ 7 & B I I ]
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FOR
RAPID
SERVICE

TRANSFORMERS

all with 0-250 Volt primaries

Minlature

MM6 6V, SO0mA + 6V, S00mA

MMI2 12V, 250mA 4 12V, 250mA

MM20 20V, 1SOmA 4 20V, ISOmA
€1-29 plus 11p p. & p.

LY.
LTI63V, | SA—T7Spplus IBpp. & p
LT26:3V, JA—87pplus26pp. & p
LTI 12V, | 'SA—_87p plus 26pp. & p
LT4 12V, JIA—L1-32 plus 10p
p.&p
LTS 9-0-9V, 0SA—75p plus 2ip
p.&p
LT6 12-0-12V, IA—9Sp plus 26p
p. &p
Multi-tappe
MT30/2 O- I2 15-20-24-30V, 2A—
€195 plus J0p p. & p
MT60/1  0=5-20-30-40-60V
€2-10 plus J0pp. & p
MT60/2 0-5-20-10-40-60V, 2A—
€295 plus J4pp. & p
Charger
CT/0l IA—€1-08 plus 26p p. & p
CT/02 2A—£€1.30 plus 0p p. & p
CT/0) 4A—£1-60 plus 0pp. & p
Secondaries—0-5-11-17V
Speaker Matching 1-B- 160
Example: 1601 speaker to 802
. amplifier. 90p plus 20p p. & p.

SEMICONDUCTORS, etc.
Zeners—400mW, 13p;: 1-5W, 22{p
L.D.R.—ORPI2, 56p

S.C.R.—400 PL.LV., 1-0A, 37p
Bridge recufier—40 PV,

S0p
Bridge rectifier—200 P.LV_,
S0p
Transistor sockets—Tp
DAL LC. sockets—I4 pin, 20p;
16 pin, 20p
IN40O1—S0 P.LV.,
1N4002—100 P.I. V
IN400)—200 P.LV.,
1N4004—400 P.LV.,
IN400S—600 PV,

ALUMINIUM BOXES

with lids and screws

t-SA
2:0A,

1-0A, Gp

10A,

L. W. O Pricep.&p.
Siin 23in l{in 38p [(5p
4in  4in  lin 38p (Sp
4in 2§in 1}in 38p {dp
Stin 4in Iz n 44p i8p
4in  24in 2in J8p Idp
Jin 2in Lin 33p 13p
6in  4in  2in 32p |[Bp
T7in  Sin  24in 63p I9p
8in 6in Jin Olp 26p
10in Tin Jdin 92p 26p
* These sizes fit
standard
veroboards

EQUIPMENT CASES inphain
aluminium with sloping front panel
Type H. . Pricap.&p.
SFI  2in Slll\ 24in  45p 12p
SF2 2in T§in  din 60p I6p
SF) 2in 9%in  44in TSp I9p
Stove « enamelled

silver-grey ham. 7
mer finished, 25p

extra.

LECTROLYTICS

450\/
3sov

250uF SOV
S00uF
S00uF

MlNlATURE ELECTROLYTICS
IuF 63V
2-2uF 61V 47uF
33uF 63V 68uF
63v 1 00uF
40V 220uF
5V 330uF
64V 470uF
40V 1.000uF
16v |,500uF

CASSETTE OWNERS'

For Philips and similar cassette recorders
PUI2 Power unit for connection to

12V 4 or — E ,nv electrical

systems, giving TV, stabilised
- £3.25
Ul4 As above but switched for

6V, T4V or 9V output ‘s Io
PP7S Mains power supply, output £| 95

32-32uF

SOV 50-50uF 3150V

v
All units ave complete with cable and plug

CASSETTES

Top quality British made, low noise, complete
with transparent library cases—

C60—40p; C90—55p; C120—70p

BATTERY ELIMINATORS
suitable for transistor radios and simiar light
current equipment
PP6 Input 240V a.c. Output 6V d.c
PP9 Input 240V a.c. Output 9V d.c
Price £1.50 plus 12p p. & p.

ILLUSTRATED
CATALOGUE

Post Free 15p

CONTROLS, Log. or Lin.
Single, less switch, 1Sp
Single, D.P. switch, 24p
Tandem, less switch, 40p
5k, 10k@, 25k0, Soun
500k 02, 1M1, 2M O

100k 2, 250k 02

RESISTORS
Carbon
Alt 5%, high-stability, E12 values. W, Ip;
W iip;: |w 4p; 2W, 6p
ire-woun
SW, 10p; IOW 12p

CONSOLE CASES
in plain aluminium, ideal for mixers,
instruments, etc.

.ABC O Price p. & p.

30p
. 30p
€72 300

ld i

VEROBOARD
ol o3
Size matrix  matrix
Itin 22 16,
Sin

SWITCHES

TYogele switches, standard size
SW20—5.PS.T. (8p; SW21—D.P.D.T.23p.
Push Button, miniature, SWI—13p.
Wafer switches (rotary)—24p each
SWd4—) pole, 12 way. SWS5—12 pole, 6 way
SW6&—1] pole, 4way, SW7—4pole, 2 way
SW8—4 pole, ] way

BONDED ACRYLIC FIBRE

B.AF. wadding, IBin wide, lin thick, The
ideal lining for speaker enclosures.  30p per
yard. p. & p. one yard |2p; each extrayard 4p

TYYGAN top quality loudspeaker covering
material. Please send 6p for samples, sizes and
prices,

PLUGS

Car aerial

Co-axial

O.L.N. 2 pin (speaker)

Jack,

Jack

Jack,
Jack,
Jack,
Jack,
Jack,
Jack,

2} mm unicreened
2¢mm screened
I{mm unscreened
Jjmm screened
410 unscreened

iin screened
stereo, unscreened
stereo, screened

Phono, plastic top
Phono, plated metal
Wander, red or black

Banana 4mm, red or black

LINE SOCKETS
Car aerial

Co-axial

D.I.N. 2 pin (speaker)

D.A.N. )

pin

D.A.N. 5 pin, 180
D.I.N. S pin, 240

Jack,

Jack

Jack,

Itmm
410 screened
stereo, screened

Phono, plated meta

GARLAND BROS. LTD

DEPTFORD BROADWAY, LONDON,

SE8 ¢aN

4@7

SOCKETS
Car aerial
Co-axial, surface

Co-axial, flush
o] l N. 2 pin (speaker)

D.LN. 5§ pm, 240
Jack, 24{mm

Jack, Ijmm

Jack, }1n unswitched
Jack, Z1n switched
Jack, stereo, switched
Phono, single

Phono, 2 on a strip
Phono, J on a strip
Phono, 4 on a strip

Wandu single, red or black !p

Wander, twin strip

Tp
Banana 4mm red, or black ép

CAPACITOR

(AR L Tl
Yzzz O

2INIIINTITIINAIIINI

©NIINIITILIIAINI

-
A

s
P
S
s
C
P
s
S/
H
C
s
S/
H
S
S
5
P
5,
C
S,
P.
5,
C
s
5/
P
C
S,
C
S
H
s
H
P
o]
S,
s
P

330
EEAE S35 £
X

0-0022uF

| OuF

Note
$/M =silver mica 1% tol
P.5. =polystyrene 2{% tol
MDC—a.c. rating = JOOV
M.F.=Mullard min. foil
Cer. =ceramic

MAGNETIC COUNTERS

Brand new, neat, 48 volt, r
S digit counters, 60p

MAIL ORDERS Some .items have a post and paching
charge shown against them Where p. & p. 13 not shown
the charpe is 12p for any selection. When both classes of
roods are ordered the charpe ¢s I2p plus any p. & p. charges
shown, (Overseas eatra.) Telephone 01.692 4412

(4] 73p
Pins—either size, packet of 36, Ilp
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Everyday Electronics Classified Advertisements

SOUND SUPPLIES
(Electronics) Co. Ltd,
P.A. EQUIPMENT. Marshall amps. instruments
and guitars, etc. TOA and Eagle amps and
accessories. Reslo mics, etc.
COMPONENTS. Resistors, capacitors, plugs,
sockets, cables, audio leads, semiconductors,
valves, vero board, etc., for the constructor,
Power packs and car droppers for the cassette
recorder or radio,
S.A.E. for list and enquiries, P.A_list I5p.
12 Smarts Lane, Loughton, Essex
Tel. 01-508 2718 Closed ail day Thursday

Lo%%‘ﬁ‘N" 2
IVD”Ygr Fon eI 3b0 Nate

“N-T-E-R-L-O-C-K-I-N-G
PLASTIC STORAGE DRAWERS
e

———T
1

Nawest, neatest syste
ever devised for storing
small parts and components: resist
ors, capacitors, diodes, transistors
etc. Rigid plastic units, interlock together in
vertical and horizontsl combinations. Trans-
parent plastic drawers have label slots/re-
movable space dividers. Build up any size
cabinet for wall, bench or table top.

SINGLE UNITS (524" 24") €1-33 Dozen
DOUBLE UNITS £21-25 Dozen

TREBLE (3D) £2-35 for 8

DOUBLE TREBLE 2 drawers in one outer
case (602) £3-63 for 8 extra large size (6DI)
£3-30 for 8

PLUS QUANTITY DISCOUNTS! Order
£5 and over Deduct 5% in the £. Order €10
and over Deduct 7{% in the £. Order £20 and
over Deduct 10% in the €. Pack./Post./Carr.:
Add 3Sp to all orders under £5. Orders over
£5 P/P/C free.

(Dept. EEI), 124 CRICKLEWOOD
BR

Linmarve

EX COMPUTER PRINTED CIRCUIT
PANELS

2 x 4 in. packed with semi-conductors and
top quality resistors, capacitors, diodes etc.
Our price 10 boards 50p (8p). With a
guaranteed min, of 35 transistors—data
included.

SPECIAL BARGAIN PACK
25 boards for £1 (25p).

ELECTROLYTICS

10,000 75v, 33,000 40v, 44 x 24 in. dia.,
25,0004 25v, 20,0004 30v, 8,000 55v, 44 x 3
in. dia. 50p (12p). 15,000u 15v, 44 x 2 in.
dia. 20p (10p). 2,000u 25v wire ended,
3 x | in. dia. 15p (5p) or 12 for £1-50 (I5p).

250 MIXED CAPACITORS 60p (8p)
250 MIXED RESISTORS 60p (8p)
3A STUD RECTIFIERS, 100 p.i.v.
4 for 50p (Sp)
ASSORTED RELAYS B for £1 (25p)
SUB MIN. CO-AX PLUGS & SKTS.
4 pairs 50p (5p)
MINJIATURE GLASS NEONS
12 for 50p (5p)
REED RELAYS, MIXED 10 for 50p (Sp)
MICRO SWITCHES, MIXED
i 8 for 50p (8p)
PAPST EXTRACTOR/BLOWER FANS

100 efm 44 x 44 x 2 £3-50 (28p)
QUARTZ HALOGEN BULBS
12v 55w 50p (Sp)

Postage and package for each item shown
in brackets.

KEYTRONICS

(Mail Order only)

44 EARLS COURT ROAD
LONDON Wws,

01-478 8499

MINI MAINS PACK KIT. Safe
double wound mini transformer,
silicon rects., 1,000uF smoothing. De-
livers 9V d.c.,, 120 mA. Components
with data sheet; pack buildable to
size of PP6, etc, battery. £0-90+
U.K. post Sp. By mail only from
AMATRONIX LTD., 39 Selsdon
(l)!ggd, South Croydon, Surrey, CR2

FOR ALL YOUR Electronic Com:
ponent requirements. Send for free list
to B.C. Electronic Supplies, 7 Regent
Road, Huddersfield 1 4NR.

COMPUTER PANELS 5-8C108, Diodes, 4—50p

(10p). Large panels 9° x 74", Long lead trans. and

Comps. E4. 10 Trans 28p (10p) E45. 16 Trans, 40p

{10p). Wire ended neons 10—48p (8p), 20—78p (8p).

Silicon diodes 850V 14 amp. ontag boards 10—30p

gp).)& way mains stepping switch with reset 80p
5p!

Tib assorted components £1:50
2lb assorted computer panets £1-50

W.B. RADIO,

J, A
78 HAYFIELD ROAD, SALFORD 8, LANCS.
Postage in brackets. MAIL OROER ONLY

Versal!le
10in
ONE

MINI-LAB < Comprising
@ AC & DC Voltmeter @ Audio Generator
@ Ohm Meter @ Resistance Substitution
@ Capacitance Substitution @ DC
Ammeter @ Battery Supply @ RF Signal
Generator @ RF Fleld Strength Indicator
D s £14,95
testing, Guaranteed, money

back if not satiafied. +25p. p&p
Cash with order orsend s.a.e. for Ilustrated data sheel to :

J- H. ASSOCIATES LTD. (Dept. EE)
Crickelfleld Lane, Bishop's Stortford, Herls.

EXPRESS COMPONENTS

I7 Albert Sq. London EI5 IHJ.

! :
FUZZ-TREBLE
Ready built and tested
COMPONENT BOARD
for this E.E.project.

£3.25
£1.50(Less T1)
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SERVICE SHEET

SERVICE SHEETS for Televisions,
Radios, Transistors, Tape Recorders,
Record Players, etc., from 5p with free
Fault-Finding Guide, S.A.E. orders/
enquiries. atalogue ng. Hamilton
Radio, 47 Bohemia Road, St. Leonards,
Sussex. Telephone Hastings 29066.

EDUCATIONAL

FREE

TO ENGINEERS

Whatever your age
or experience you
must recad New
Opportunities. 1t des-
cribes the easiest way to pass A.MS.E.,
AM.ILM.L, City & Guilds (all branches), Gen.
Cert., etc., and gives details of courses in all
branches of engineering Mechanics, Electrical,
Civil, Auto, Aero, Radio, TV, Building, etc.
You must read this book.

Send for your copy today—FREE!
B.LLET. BEE2, (CX), Aldermaston Court,
Reading, RG7 4PF
Accredited by the Council for the
Accreditation of Correspondence Colleges

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

TECHNICAL TRAINING in Radio, TV
& Electronics thro’ world-famous ICS.
For details of roven home-study
courses write: ICS (Dept. 731El),
Intertext House, London SW8.

SITUATIONS VACANT

P
can he yours

Jobs galore! 144,000 new computer
personnel needed by 1977. With
our revolutionary, direct-from-
America, course, you train as a
Computer Operator in only 4 weeks!
Pay prospects? £2500+ p.a.

After training, our exclusive ap-
pointments burcau—one of the
world’s leaders of its kind—Intro-
duces you FREE to world-wide
opportunitics. Write or ’phone
TODAY, without obligation.

London Computer Operators
Trajding Centre
P11jOxford House
9-15 Oxford Street, W.1.
Telephone: 01-734 2874
127, The Piazza, Dept.
Piccadilly Plaza, Manchester 1.
Telephone: 061-236 2935

MISCELLANEOUS

WORLD RADIO TV HANDBOOK 1973,
£2-80. Fortnightly World Radio Bulletin,
£3-13 (ask for sample copé). How to
Listen to the World, £1-90. Confidential
Frequency List; stations’ QSL policies,
etc.,, £1-70. P&P 10p dper book; de-
liveries first class. David McGarva, Box
114N, Edinburgh EH1 1HP. Giro account
17 412 0001.

SINCLAIR AMPLIFIERS. (p & E 75{)
Project 60: S60+Z30's+P. 14-20;
S60+Z30's+PZ6 £16-20; S60+2Z50's+
PZ8+ Trans, £20-50; Tuner £15-50; AFU
£4-10; 605 £17-50; SAE for separate
module list. 2000 £20-25; 3000 £28;
2/3000 tuner £28-80; IC-12 £1:85 (p/p
free); Neoteric £43; Executive calcula-
tor £55. Mail order or callers, Econi-
sales, 9 Sherborne Road, Peterborough.
(0733-60238).

RADIO & TELEVISION AERIAL BOOS.
TERS £2:-95p, five television valves 45p.
50p bargain transistor packs, bargain
£1 resistor and capacitor packs. .
VHF _televisions £7-50, carr, £1:50p.
S.A.E. for 3 leaflets. VELCO ELEC-
TRONICS, Bridge Street, Ramsbottom,
Bury, Lancs.
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PSYCHEDELIC
MINI-STROBE

A very POWERFUL, POCKET-SIZED
STROBE-LIGHT that s SELF-CONTAIN-
ED and you can take anywhere. Go to
parties and really BRAIN-FREEZE them
with DAZZLING PSYCHEDELIC EFFECTS
and STOP-MOTION FLASHES. Boffin’s
new MINI-STORE kit constitutes a tully
solid-state electronic devica which is

MUSICAL MIRACLES

KITS to build quality accessories:—
WAA-WA A all parts, electronic & mech. £2-95
FUZZORAMA quality fuzz box £4:75 P&AP 20p.
BASS PEDAL 16° and 8' tones £35
BUILD A SYNTHESISER OR AUTO RHYTHM
from Dewtron professional modules

Cat. 15p from D.E.W. Ltd., 254 Ringwood
Road, Ferndown, Dorset BH22 9AR

AT LAST YOU CAN TRANSMIT
AND FORGET ABOUT LICENCE
EXAMINATIONS

because this Ministry Approved transmitter/
receiver kit does not use R.F. Your transmis-
sions will be virtually SECRET since they won't
be heard by conventional means. Actually it's
TWO KITS IN ONE because you get the
printed-circuit boards and components for both
the transmitter AND receiver. You're going to

COMPLETE with FUTURISTIC case/

find this project REALLY FUN-TO-BUILD with

reflector unit, printed-circuit-board, elect-

tronics, and source-lamp—ths only extra
Is a battery which you can buy locaily. The
whole thing can be easily built in a few
hours. A veritable FLICKERING FAS-
CINATOR! Adjustable flash-rate.

GET ONE (or two) NOW and BEGIN
STEALING THE THUNDER at DISCOS
and PARTIES with your own POCKET-
LIGHTNING!!

SEND £1-95 for YOUR MINI-STROBE.

KITS BUILT
Radio, Hi-Fi, Test Gear, etc.

Also equipment built to published
designs or your specification.

A. Woodrow, 31 Crowland Walk,

the EASY-TO-FOLLOW instructions. An
extremely flexible design with quite an AMAZ-
ING RANGE—has obvious applications for
SCHOOL PROJECTS, LANGUAGE, LABORA-
TORIES, SCOUT CAMPS, etc.
GET YOURS! SEND £5-50 NOW
S.A.E. for details

To: BOFFIN PROJECTS, DEPT. KEE,
4 CUNLIFFE ROAD, STONELEIGH, EWELL,

YATES ELECTRONICS

(FLITWICK) LTD

DEPT. E.E., ELSTOW STORAGE DEPT.
KEMPSTON HARDWICK,
BEDFORD.

RESISTORS

W {skra high y carbon fil y low apless construction,
W Mullard CR2S carbon film—very small body size 75 x 2:5mm. §W 2%
Electrosil TRS.

bil

Power Values Price

watts  Tolerance Range available 1-99 100+
+ S:/,, 4-700-2-2MQ 24 1-0p 0-8p
+ 10% 3-3MQ-10MQ El2 (-0p 0-8p
4 2% 100Q-1M E24 3-5p 3-0p
+ 10% 102-3-9Q E12 I-0p 0-8p
1 59 4-7Q-1MQ EI2 1-0p 0-8p
H 10% 10-100 €12 0 5-5p

Quantity price applies for any selection. Ignore fractions on total order.

To: Bofin Projects, 4 Cunclifie Road, Morden, Surrey. SURREY.
LE e el s ey e e e
C.W.O, PLEASE. POST AND PACKING,

PLEASE ADD (0p TO ORDERS UNDER (2.

Catalogue which contains data sheets for most of the

components listed will be sent free on request

10p stamp appreciated.

OPEN ALL DAY SATURDAYS

M ULLARD POLYESTER CAPACITORS C296 SERIES

400V: 0-00IuF, 0-0015uF, 0-0022uF, 0-0033uF, 0-0047uF, 24p. 0-0068uF, 0-01uF,
0-015uF, 0-022uF, 0-033uF, 3p. 0-047uF, 0-068uF, 0- 1uF, 4p. 0- 15uF, 6p. 0-22uF, 74P
0-33uF, [1p, 0-47uF, 3p.

160V: 0-01uF, 0-015uF, 0-022uF, 0-033uF, 0-047uF, 0-068uF, 3p. 0° luF 3¢p. 0 ISuF,
44p. 0-224F, Sp. 0:-33uF, 6p. 0-47uF, 74p. 0-68uF, llp. 1-0uF, 13p.

MULLARD POLYESTER CAPACITORS C280 SERIES

250V P.C. mounting: 0-0luF, 0-01SuF, 0-022uF, 3p. 0-033uF, 0-047uF, 0:-068uF
34p. 0- 1uF, 4p. 0- I5uF, 0-22uF, 5p. 0- 33uF, 64p. 0-47uF, 8p. 0-68uF, I1p. | -OuF, 13p
1-5uF, 20p. 2-2uF, 24p.

MYLAR FILM CAPACITORS 100V,

0-001uF, 0-002uF, 0-005uF, 0-01uF, 0:02uF
24p. 0-04uF, 0-05uF, 0-068uF, 0- 1uF, 3{p.

CERAMICDISC CAPACITORS
100pF to 10,000pF, 2p each.

DEVELOPMENT PACK
0-5 watt 5% lskra resistors 5 off each value 4-7Q to IMQ.
El12 pack 325 resistors €2-40. E24 pack 650 resistors £4-70.

POTENTIOMETERS
Carbon track 5k to 2MfQ, log or linear (log W, lin §W)
Single, 12p. Dual gang (stereo), 40p. Sinzle D.P. switch 24p.

ELECTROLYTIC CAPACITORS—MULLARD 015/6/7 RANGE
REPLACES C426, C487 RANGES
(uF/v) | 063.2 ln.';bJ, 2-2/63, 3:3/63. 4-7/63, 6:8°40, 1025, 10/63, 15/16, 15/40,

15/63, 22/10, . 22/63, 336-3, 3340, 474, 4710, 47.25, 47 40, 47.63, 68/6-3,
68/16, 100/4, 100/10, 100/25. 100/40, 150:6-3, 150716, 150 25, 220/4, 220/10, 220/16,
330/4, 330/40, 470:6-3, Sp each. 68/63, 150/40, 220/25, 330 16, 470 10, 680/6-3,
1000/4 9p. 10063, 150/63, 220 40, 470/25, 680/16. 1000/10, 1500:6-3 12p. 220,63

470/40, 680/25, 1000/16, 1500/10, 2200/6-3, ISp. 33063, 680/40, 1000 25, 1500, |6:

fixings for 4 pots. C90 65p CI120 85p

2200110, 3300 63, 4700/4, |8p.
SKELETON PRESET POTENTIOMETERS
Linear: 100, 250, 5000 and decades to SMf). Horizontal or vertical P.C. SOLID TANTALUM BEAD CAPACITORS 12p
mounting (01 matrix) g {i‘:F 353 } '111‘:: ;g\‘j %}ﬁ: :8¥
Sub-miniature 0- IW, 5p each. Miniature 0-25W, 6p each. 0. 47uF 35V 6 BaF 25V 2 ey
1-0uF 35V 104F 25V 100uF v
sl Sy ELECTROLYTIC CAPACITORS M PG, 13 h
ACI07 15 AF124 22 BDI3I 75 0QC26 45 2N3702 13 tniature P.C. mounting P eac!
AEIZG |z: AF125 m: Bglgl 7s: ogze so: 2N3703 n: (F/V): 10/12, SO{12, 10012, 200/12, 5/25, 10/25. 25/25. 100/25.
ACI27 12p | AFI26 20p | BOI133  75p | OC35 S0p ' 2N3704 13p
ACI28 12p | AFI27  20p | BFII5  25p  OC42  12p 2IN3705 12p | YVEROBOARD o L SIARLU.CSRANDASO CIER S
ACI3l 12p AFI39 32p | BFI73 20p OC44 12p | 2N3706 I1p | o4, 3y 21 170 | 3tandard screened  18p 2 Smm insulated 8p
ACI32 12p AFI78 132p |BFI77 28p | OC4s 12p 2N3707 120 | 31 X¢ 240 215 | Standard insulated 120 3-Smm insulated 8p
ACI76 12p AFIB0 40p | BFI78  32p OC70  12p 2N3708 10p | 33,3, 240 215 | Stereo screened 35p 3-Smm screened 13p
ACI87 22p | AFI81  40p | BFI79 32p ' OC7I 12p | 2N3709 1o | 3305 ,: zap Standard socket ISp 2-5mm socket 8p
ACI88 22p  BCIO7 9p ;| BFI180 32p OCT2 12p | 2N3710 dlp | (3055 750 57: Stereo socket 18p 3-Smm socket 8p
ADI40 50p BCI08 9p | BFI8I 32p | OC8I 12p  2N3711 llp 17x3 100p 78p D.I.N. PLUGS AND SOCKETS
ADI49 45p | BCI09  9p | BFI94  15p OC820 12p | 2N4062 120 | 15 4 5'(ptain) e 82p | 2 pin, 3 pin, 5 pin 180°, 5 pin 240°, 6 pin
ADI6I  33p BCI47 13p |BFI9  15p 2N2904 20p (40360 350 | 17 % 33 (olain) 60p | Plug 12p. Socket 8p.
ADI62 36p  BCl48 13p | BFI97 1Sp  2N2926R 9p | 40361 35, 17 x 24 (plain) ol 42, 4 way screened cable [5p/metre
AFI14  20p BCI49 I3p | BF200  32p 2N29260 9p | 40362  40p |5, | 5T fain) T 120 | 6 way screened cable 22p/metre
AFII5 20p | BCIS? 14p | BFYSO 20p 2N2926Y 9p | 40408  40p 4"3*7 lain) ”"
ALlE 08 BCiE dn syl o8 ammec e Zno; | Hadtorloase
Ripst Japif B P bl P | 5pot face cutter 42 42p | BATTERY ELIMINATOR €30
AFLI17 38p ' BCI187 122p |/ BUIOS 225p | 2N305S 60p | ZTX502 20p P‘I’(t. 50 pins 10: 20: 9V mains power supply. S5ame size as PP9 batte
ZENER DIODES LINEAR IC's (DIL)] DIL SOCKET | LARGE (CAN) ELECTROLYTICS
400mW 5% 3-3V to 30V, 12p. | 709 32p 747 85p | 14 and 16 pin | 1600uF 64V 74p 3200uF 16V 30p
741 28p 748 35p ép 2500uF 40V 74p 4500uF 16V S0p
2500uF Sov S8p 4500uF 25V €1-68
DIODES 2500LF 64V 80p SO000uF s50v  €i-10
RECTIFIER . SlGPslAL 2800uF 100V £2-60
8Y127 1250V 1A 1 OAB! 7
BZYIO 800V 6A 25: QA% 5: HIGH VOLTAGE TUBULAR CAPACITORS—|,000 VOLT
BZYI3 200v 6A 20p | OA9! Sp | 0-OluF 10p 0-047uF 13p 0-22uF 20p
1N4001 50v A 7p | OA202 7p | 0-022uF 12p 0 1uF 16p 0-47uF 22p
IN4004 400V 1A 8p | IN4148 5p
1N4007 1000V 1A 12p 1 BALI4 8p | SMOKE AND COMBUSTIBLE GAS DETECTOR—GDI €200
The GOI is the World"s first semiconductor that can convert a concentration of gas
BRUSHED ALUMINIUM PANELS THERMISTORS or smoke into an electrical signal. The sensor decreases its electrical resistance when
$2in x 6in=25p; (2in x 24in~10p; 9%n x 2in=7p. VA1055S 15p | it absorbs deoxidizing or combustible gases such as hydrogen, carbon rpono')ude.
VA10665 15p { methane, propane, alcohol, North 5ea gas, as well as carbon-dust containing air or
SLIDER POTENTIOMETERS VAI077 15p | smoke. This decrease is usually large enough to be utilized without amplification.
86mm x 9mm x I6mm, length of track 59mm. V::Ogs 15p | Full details and circuits are supplied with each detector.
SINGLE 10K, 25K, 100K log. or lin, 40p. VAI1026 15p
DUAL GANG, 10K + 10K ste. log. ortin: 60p. ‘;;;033 nlig Enlrn;eol so:no MARKER 97p
KNOB FOR ABOVE [2p. . raw the planned circuit on to a copper
o gANELobss 5 AR Sl c‘ogo‘f'g‘?';s 4 Jaminate board with the P.C. Pen, allow
18 Gauge panel 12° x 4° with slots cut for use with COMPACT 6| d 4% pF to 1,000p ' i:':; to dry and immerse the board in the
slider pots. Grey or matt black finish complete with CASSETTES ValoEss Ly gtcngn;. Oln ;emoval the circuit remains
in high relief,
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A.C. D.C. HIGH SPEED MO
Speed 9,000 r.p.m.

A "’“°°”°,;’°“i YARIABLE YOLTAGE TRANSFORMERS

approx. or 3,200 r.p.m. if
used with b \Ix in governor,
or variable speed over a wide
range if used in conjunction wit
our Dimmer Switch, illuserated’
below. PRICE: £2:00 Post Paid
Other model: ilable on r:
———— N —— —— e - =
600 WATT DIMMER SWITCH
Emly fitted. Fully guaranteep
makers. Will control up to
° @ 6‘0W of all lights except flu-
orescent at mains voltage.
| Complete with nm:la instruc.
tions. £3 inc.
— e —— — —
REVERSIBLE SPLIT PHAS! HOTOI
250 r.p.m. 100-115/210-240V AC. 2in. x lin.
Ideal for rim-drive modeis, display etc.
Extremely powerful for size. 7Sp. post paid.
(lncludln‘ lmul upuno )
METER BARGAINS
100-0-100 Micro Amp

Balance/ievel meters.
Size 14* x 1§* x §* desp 75p

pon pai
D S Mt v D BB D
ngETERS NEW!
m
5103, 10, dirs e
O-JOOV nc. €190 inel. P, l P

5, 20, ACAmpll
e e - e o

50 in | ELECTRONIC PROJECT
XIT

50 easy to build Projects. No solder-
mg. no special tools required. The
kit includes Speaker, . Ralay,
TYransformer, plus s host of other
components and & 56-page instruction
leaflet, Some examples of the

ssible_ Projects are: Sound Laevel

eter, 2 Transistor Radio, Amplifier,
otc. Price £8.05 post paid.

CRYSTAL RADIO KIT
Complnn ut of parts, including:
Crystal Di Ferrite Aerial, Drilled
Chassis, lnd ‘.mnal Ear Piecs. No
soldering, easy to build, full step by
step instruction. £1-7% inc. post,

— e D S T S . ————

VINNII Blectric Tima Switch
00/250V Ex. GPO. Tested. Manu-

llly set2 on, 2 off every 24h, Override

switch: ISA £3- 45, 20A £3-93.

30A £4°13. post paid. Also avail-

able with solar dial ON dusk,

OFF dawn. Price as above.

RAINBOW STROBE |
FOUR LIGHT

g Yo IAunu -73 po

INPUT 230/140V a.c. 50,60 OUTPUT
VARIABLE 0.260V from { to 50 amp stock.
SHROUDED TYPE

2.3 amp, £8-08

10 amp, £22-50 20 amp. £49-00

13 amp, ﬂ!-ﬂ 23 amp, £58-00

37-8 a 50 amp, £98-00

OPEN gYPI gPuncl Hounnng) amp. €4-78.

1 amp, €7-00 24 amp. £8-08. Il types carriage paid.

auperior

NEW POWER RHEOSTATS |

100 WATT. | ohm. 10A; 3 ohm, 4-7A;
‘10 ohm, 3A; 23 ohm, 2A; 50 ohm, |- 4A
oh 0-7A; 500 ol

100 ohm, IA 230
045 Ikﬂl”mA ] 2)0mA'15l(ﬂ 0-2A; 3-5k0Q2,
meter 3}in Shaft length $in, dia. Hlin,

65m 8 kG, uomA D
wxrr. us/lo/zslso/loonso/soom/l -5k/2-5k/5kQ. All at

WATT. IOIIS/SO/IOOIZSOIJOO/SOOIII:/I Sk/2-5k/3-5kQ2. All
n 98p post paid.

New SIEMENS PLESSEY, etc. Minioture
RE LAYS Roloys ot compelitive prices.
| 2 4 | 2 4
52| 3-6 | 2¢/o [ 2134
52 4-6 4 c/o 30p*
52| 46 | 6M 75p
150 6-12 | 4 ¢c/o 7Ip*
185 8-12  6M L
230 6-12  2¢/o 3p°
280 9-12 | 2¢c/o p*
410 10-18 | 4 c/o 30p
600 9-18 | 2¢cfo 30p°*
700 16-24 | 4M 2B 30p*
700 16-24 | 4clo_ . N U
Coal ohms: (2) Working d.c. volts; (3) aontnm 3 (4) Price
D) eavy éuty All Includinl Base.

12 VOLT D.C. RELAY 140 OHM CoIL

Type [: 3 sets c/o contacts 5 amp, 78p incl. P & P (similar
to ﬂluunnan below).

Type 2: | set of clo contacts 60p in

‘DIA OND H’ 230 VOLT A.C. l!LAYS
Three sets ¢/o connm rated at 5 amps.

Price: 60p post paid (IOO lots £40-00 incl.

P& P) (UNUSED)

HONEYWELL PROGRAMME TIMERS
240V AC. 5 r.p.m. motor, Easch cam
operating a ¢Jo micro switch, Cams are foul
individually variable, allowing inumer. (
able combinations. ideally suited for kN
machine control, automation etc. §°Y
Also in the field oi mlnm.nt. for
hts, animated displ
I! cam model u

P st D--d

o wuth IbP:p m. motor £2.00 post paid
SIMPLE 12 CAM PROGRAHMER wlth 4 adjustable cams lnd
8 that may be profiled to indi

SINCLAIR EQUIPMENT
iC12 £2:00

250 £418

P25 £307

230 £33

Project 60

tuner £15-80

AFU £4-30 P26
stereo 00 £7-00 £640

KITS OF PARTS FOR THE IC12
includes all parts for the printed circuit and
volume bass and treble controls needed to
complete the mono version £1-39. Stereo version
with balance control £389.

POWER UNITS FOR THE 1C12
A set of components to construct a 30V, 0-5 Amp
powsr supply £2-27. Also suitable Sinclalr P25
fully constructed £3-97.

£2.50

PRDJECT 60 KIT -

Our kit the extra
capacitors. DiN plugs and sockets, cables and
fuse holder needed to complete Project 60.

8-DECS AND T-DECS
8-DECS &£1°4
T-DECS &£2-88
H-DEC A £3°00
16 dil IC carriers
£t-28

SINCLAIR EXECUTIVE
CALCULATOR

OUR PRICE ONLY £69 (List Price £79).

SWANLEY ELECTRONICS
32 Goldsel Road, 8 ley, Kent

Mall order only. Postage 10p per item.
Lists 10p. Official credit orders welcome.

B.H. COMPONENT FACTORS
LIMITED

with IS or I3 r.p.m. mutorﬂ 75 post pu b

CONTROL MODULE*

Will operate four of our Hy-Lyght orl
Super Hy-Lyght S5trobes in either |,
3, 4 sequence; 2+ 2; or all touth.r I
Thorou ghly tested and reliable. Comp-
gleu w::h full connection mnru:tnom l
rice: £18°'73 post paid. Send S.A
for details. )
Y D D G G D WD A S S W S .
discos’, etc. P.F. Ballast is essantial with
the bulbs. Pncc of matched ballast &
bulb £16-50 :on paid. Spare bulbl

numaerable industrial applica-
tions, also ideal for stage,

BIG BLACK LIGHT
450 Watt. Mercury vapour
ultra violet lamp. Outer bulb
designed to al sorb visible
light and to transmit u.v,
rays. Extremely compact and
powerful source of u.v. In-
ﬂ )0 post pai

— — e - - -
ILACK LIGHT FLUORESCENT
U.V, TUBES £I-43 post paid
4 fr. 40 watt. Prica €5:80 incl. P. & P. }
For use in standard bi-pin fluorescent
stinga). MINI'S inch & wate black lighe )
V. tu
COLOUR WHEBL
PROJECTOR
Complate with oil
filled colour
wheel. | watt
lamp. 200/240 v
AC. Features ex-

tremely efficiant
optical system. £18°85 post paid .

SERVICE

All Mail Orders—Also Callers—Ample Parking Space
Dept. E.E. 57 Bridgman Road. Chiswick, London, W4 588
SHOWROOM NOW OPEN MON.-FRI.

Phone 01-995 1560
168

STROBE' STROBE' STROBE

Build tro!

tul
ircuit. 230/250V operation.
EXPERIMENTERS' ECONOMY KIT
Speed adjustable | to 30 Flash per sec. All electronic
components including Veroboard 5.C.R. Unijunction
Xenon Tube and instructions £6°53 post paid.
NEW INDUSTI AL KIT
boratories, etc. Roller tin
New trigger coil, plastic thyristor.
od aduun e |-80 f.p.s apdprox i the output of

Ll £11-00 po:

GHT STIOII MK |

ned and produced for use in large halls and unllnu
tube printed circuit. Speed adjustable 0-20 f.p.s.
Lught outpu! reater than many (so called 4 joule)
strobes. st paid.
SP!CIALLY DEIGNID. FULLY VENTILATED
METAL CASE. Including reflector. €4 ‘43 post paid

THE ‘SUPER’ HY-LYGHT KIT

Approx. four times the light qutput of our well proven
Hy-Lyght strobe. Incorporating:

@ Variable speed from |-13 flash per sec.

@ R :tnrcontrolmrcm:producm(anmnnuwhnt-h‘ht
Never before a Strobe Kit with so HIGH an output at so
LOW a price. ONLY £20°75 post paid.
ATTRACTIVE, ROBUST, FULLY VENTILATED
METAL CASE specially designed for the Super
H tht Kit mclud"u reof .ctor 45 post paid.

7-inch POLISHED REFL

Ideally suited for above Strobe Inu Price 66p post paid
or post paid with kits.

6 IN COLOUR WH!!L as used for disco lighting
effects etc. £3-75 incl. P. & P.

TRADING CO

Personal callers only. Open Sat,
? LITTLE NEWPORT ST,
LONDON WC2H 7))  01-437 0576

SPECIAL BESISTOR KITS. (W or {W 5% Carbon

Film) 10E12KIT, 10 eu:h E12 value, 100hma-1M.
A total of 610. ﬂﬂ net

25E19KIT. 235 each E12 value, 100hma

0-38, bp. 041 0 .1 .mv: : 0001,
00015, 0:0023, 00”. ?j o .
MULLARD

LYTIC C426, 6p each. (uF/
0-64/64, 1-6/35, 4/40, 8/40, 10/40, 10/64, m/w
29/10. 4016, 64/l0, so/1e, 80/3s,

?80/7: -4 ”ll;‘: 16, 1261
LARGE n.iono:. c; 600/26. 10y. 500/50, 18p.

1000/12, 10y. 1000/35, 2000/13, 2500/12, 18p.

1000/50, 85p. 2000/25, $5p. 2500/35, $0p. /50.
85p. 5000/60, 8bp. 2500/50, §5p. 1000/100, 80p.

CERAMIC PLATE. 50V: (pF) 22, 27. 33, 39, 47, 56,
68, 82, 100, 120, 150, 180, 220, 270, 330, 399, 470,
560, 880, 820, 1K, 1K5, 2K3, 3K3, 4K7, 6K8 (uF)
001,2015 0022, 0-033, 8p. 0-047, 30V, 8p. 01,

CARBON FILM RESISTORS. {W, {W, 5% 100hma-
22M; §}W 5% 220Q1M, 1' uch or 100 for B8p.
METAL FILM RESISTORS. 1W 5% 27 (2-10M 1jp
each or 100 for £1.
HI-VOLT n.lcn.ol.mu 8/350, 18p. 16/350, 17p.
33/350, 88p. 50/250, 16y. 33/350, £3y. 100/500,
VEROBOARD 01 015 CARBON PO‘I'I
Y x ¥ 25y SK-IM Log and Lin
U~ x 3§~ 2% 1 le 15p, single
3" x 5 2p 30p vwith 8W, 84p.dua)
34" x 8~ 28» u.
Pins, Pkt. 28 8p WIRE
2 Pin DIN Plng lh. Sk'.. 10’ Bingle bp/yd., twin
armnmmuup, . stereo 9y, q
5 Pin DIN Plug 180° ll'. 3

Panel Neon 240° pU

r Ilill cmm!m- ID. PITSTONE,
@HTO! BEDS., LU7 9AQ.

(STD Code 0298)
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and awitched socket for private listening 30p extra,

Build yourselfaTRANSISTOR RADIO

WITH AFTER SALES SERVICE

ROAMER 10 WITH VHF INCLUDING AIRGRAFT

10 TRANSISTORS.9 TUNABLE WAVEBANDS, MW1,
MW2, LW, SW1, SW2, SW3, TRAWLER BAND. VHF
AND LOCAL STATIONS ALSO AIRCRAFT BAND

Built in Ferrite Rod Aerial for MW/LW. Retractable, chrome piated 7 section Telescopic
Aerial, can be angied and rotated for peak short wave and VHF listening. Push Pull output
using 800inw Transistors. Car Aerial and Tape Record Bockets. 10 Transistors pius 3
Diodes. Fine tone moving cofl speaker. Ganged Tuning Condenser with VHF section.
Beparate coll for Aircraft Band. Volunie onfoff. Wave Change and tone Control. Attractive
Case in black with sllver blocking. Bize 8 x 7”7 x 4”. Easy to follow instructions and
diagrams. Parts price list and easy build plans 30p (FREE with parts). Earpiece with plug

Total building

£8:50

P. P. & Ins. G0p < . L

(Overseas P. & P,

cost

£1)

ROAMER X
EIGHT
Mk |

NOW WITH
VARIABLE
TONE CONTROL

7 Tunable Wavebands: MW1, MW2, LW, 8W1, 8W2,
8W3 and Trawler Band. Built in Ferrite Rod Aerial
for MW and L\W. Retractable chrome plated Tele-
scopic aerial for 8hort Waves. Push pull output using
600mW transistors. Car aerial and Tape record sockets.
Belectlvity switch. 8 transistors plus 3 diodes. Fine tone
moving coil speaker. Air spaced ganged tuning con-
denser. Volumejon/off, tuning, wave change and tone
controls. Attractive case in rich chestnut shade with
gold blocking. Size 9 x 7 4in. approx. Easy to
follow instructions and diasgrama. Parts Price List
and Easy Build Plans 25p (FREFE with parts)

Earpiece with plug and switched socket for private

listening 30p extra
£6-98

N
l

Total building cost
(Overseas P. & P. £1)

PP &
Ins. 45p.

POCKET
FIVE

3 Tunable Wavebands:

MW, LW, Trawler Band

with extended MW

band for easler tuning

of Luxembourg, etc.

7 etages- 5 transistors and 2 diodes.
supersensitive ferrite rod aerial, fine

tone moving coil speaker. Attractive black amid gold
care. 8ize 5§ X I} X 34in. LEasy build plans and
parts price Iist 10p (FREE with parts).

Total building costs £2-29

(Overseas P. & P. 63p)

P.P. &
Ins.23p

7 Tunable Wave-
bands: MW, MW2,
LW, 8WI|, 8WwW2,
8W3 and Trawler
Band. Extra Medium waveband provides easier tuning
of Radjo Luxembourg, etc. Bufit in ferrite red serial
for MW and LW. Retractable 4 section 24in. chroms
plated teleacopic aerial for BW. Bocket for Car Aerial.
Powerfu! push-pull output. 7 tranasistors and 2 diodes,
fine tone moving coil spesker. Alr apaced ganged
tuning condenser. Volumefonfoff, tuning ard wave
chiange controls. Attractive case with carrying handle
Bize § 7 x 4in. approx. Eaay to follow instructions
and diagrams. Parts price list and easy bulld pians
26p (FREE with parts).

Earpiece with plug and switched socket for private
listening 30p extra.

Total building costs £5.98 P.P.&
(Overseas P. & P. £1) Inas. 45p.

L e o g

TRANSONA
FIVE 5

5 TRANSISTORS
AND 2 DIODES

5

3 Tunsble Wavebanda: MW, LW and Trawler Band.
7 stage--5 transistors and 2 diodes, ferrite rod aerial.
tuning condenser volume control, fige tone
moving coil speaker. Attractive case with rec speaker
grille. Bize 6§ X 4} X liin. Easy build plans and
parts price list 10p (FREE with parte).
Total building costs £2-50 P.P. &
Ins. 24p

BUILD RADIOS,

UNITS
CONSTRUCT

Tuning Condenser: 2
8witches

Unit:

future use.

NEW! “EDU-KIT”

FROM EASY STAGE DIAGRAMS.
INCLUDING MASTER UNIT TO

COMPONENTS INCLUDE:

Fine Tone Moving Coil 8Speaker: Terminal
Btrip: Ferrite Rod Aerial: 3 Plugs and Bockets:
Battery Clips: 4 Tag Boards: Balanced Armature
10 Transistors:
Capacitora:
constructed are detachable from Master
Unit, enabling them to be stored for

(Overseas P. & P. 63p)
D

AMPLIFIERS, H

1 enclose £

Volume Controls: 2 S8lider

i

4 Diodes: Resistors '
Three {” Knobs. Units once '
|

|

|

POCKET

1deal for 8chools, Educational

Authorities and all thosc interested in
radio construction.

Parts price list and easy build plans 25p
(FREE with parts).

All parts including . P.P. & IName
(Overseas P. & P. £1 Case and Plans £5 50 Ins. 32p
P s Address
FULL AFTER) . e . |
SALES Callers side entrance **Lavells’’ Shop l
SERVICE * Open 10-1, 2.30-4.30 Mon.-Fri. 9-12 Sat.

ROAMER TEN
ROAMER EIGHT [
TRANSONA FIVE ]

6 Tunable Wave-
bands: MW, LW,
BWI1, 8W2, 8W3
Trawles,bandplus
an extra Medjumn
waveband for
easier tuning
of Lusxembourg
etc. Bensitlve ter-
rite rod serial and
telescopic aerial
for 8hort Waves.
3in. Bpeaker. 8
stages—8 transistors and 2 diodes. Attractive black
case with red grille, dial and black knobs with pollshed
meta! Inserts. 8ize 9 x 5} x 2tin. approx. Easy build
plans and parts price list 26p (FREE with parts).

Total building costs £3.98

(Overseas P, & P. £])

P.P. &
Ins. 30p

8 TRANSISTORS
and 3 DIODES

6 Tunable Wave-
bands: MW, LW,
8W], 8W2, S8W3

and Trawler Band.

Bensitive ferrite rod aerial for M.W. and L.W. Tele-
scopic aerial for 8hort Waves. 3in. 8peaker, 8 Improved
type translstors plus 3 diodes. Attractive case in
black with red grille, dial and black knobs with polished
metal Inrerts. 8ize 9 x 5} x 2}lin. approx. Push pull
output. Battery economiser switch for extended bLattery
life. Ample power to drive a larger speaker. Parts
price list and easy build plans 25p (FREE with parts).

Total building costs £4-48

(Overseas P. & P. £])

P.P. &
Ins. 32p

RADIO EXCHANGE CO

I61a HIGH ST., BEDFORD, MK40 1SA. Tel. 0234 52367

please send items marked.

O ROAMER SEVEN O
TRANS EIGHT O
ROAMER SIX O
EDU-KIT O

FIVE 0O

Parts price list and plans for

(Dept. E.E7))

L--—---—--———--———--—
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U.K's LARGEST ELECTRONICS CENTRES!
HENRY’S RADIO LID. eocware roao, onoon, w.2.

NOW .
oPEN'

309 PA - DISCO -

303 BARGAIN STORE SPECIAL OFFERS

404-406 ELECTRONIC COMPONENTS & EQUIPMENT 01-402 8381
354-356 HIGH FIDELITY & TAPE EQUIPMENT 01-402 5854/4736
LIGHTING HIGH POWER SOUND 01-723 6963
All Mail to: 303, Edgware Rd., London, W21BW

ALL YOUR ELECTRONIC REQUIREMENTS WITHIN 200 YARDS. CALL IN AND SEE FOR YOURSELF

e T EXAN

20 + 20 WATT INTEGRATED
I.C. STEREO AMPLIFIER
' Y FREE TEAK CABINET yjch com:

FEATURES. New slim design with 6 - IC's, IC

10 silicon tr s, 4 rectifiers, 2 zeners.
Special Gardeners low field slim line transformer.
Fibre glass PC panel. Complete chassis work.

HIGH QUALITY & STABILITY ARE PREDOMINATE FEATURES
—DEVELOPED BY TEXAS ENGINEERS FOR PERFORMANCE,
RELIABILITY AND EASE OF CONSTRUCTION.
FACILITIES., On/off switch indicator, headphone socket,
separate treble, bass, volume and balance controls, scratch and
rumble filters, mono/stereo switch, Input selector; Mag. P.U.
Radio Tuner, Aux, Can be altered (or Mic., Tape, Tape-head, etc
Parts list Ref. 20 on request).

onstructional details Ref. No. 21 30p

(As featured in "'Proctical Wireless'"
May to August 1972)

. 4
%
2
- v/
SPECIAL ? /
KIT PRICE ~«?

% SLIM

DESIGN WITH
SILVER TRIM
avenll chassis size

P&P
£28.5 4SP x 6% x 2" high

COMPLETE WITH FREE TEAK CABINET
Designer approved kits distributed by Henrys!

RECORD DECKS
CHASSIS (POST 50p)
SP25/3£10-28 HT70 £14-50
MP60 £9-95 MP6I0 £12-9S
AP76 £17-95 GL7S £28 30
PLINTH/COVERS

(State Model)
SP25/MP60/610 £3-30 post 40p
AP76 N-so.rpou 40p
CART/PLINTH/COVER

(Pon 70p)
(HL) MP60;GBOOH/PC £18-50
M IO/SCSMDITPDZ/P‘Cl 505S

AP76/M7565M/PC £32-50
AP96/MT756SM/PC £39-98
(HL) AP76/GBO0/PC  £28-9S
(H ) SP25/GBOOH/PC £18-9%
HT70/G800/TPDI/PC £24-50
(HL) 2025/9TAHCD/PC

¢l3'95
MP60/SCSMD/PC £17-28
(HL) GL75/GBOOE/PC £41-9S
(HL) GL7S/GBOO/PC  £38-9S

LOW COST HI-FI SPEAKERS

E.M.L, Size 134" x 84", Lar;e Ceramic Magnet,
TYPE 150 6 wate, 3, B or IS
s £2-20. Post 22p.
TY'E ISO TC Twin cone ver-
sion €2-78. Post 22p.
TYPE 450 10 wate wi(h twin
tweeters and crossover. 3, 8
or {5 ohms. £3-85. Post 25p.
TYPE 350 20 watt with tweeter
and 3rouovcr, 8 and IS ohms.
: Post p
POLISHED CABINETS 150, 1S0TC 450 £4-60. Post 30p.
ASSEMBLED IN POLISHED CABINETS (8 ohms)
SERIES 6 (Assembled 150 T/C) per pair £16-50. Post 70p
SERIES 8 {Assembled 450) per pair £18-9S, Post 70p

ML3 MW/LW
TUNER to BUILD

Uses Mullard Module. Slow
motion tuning. Built in
L battery. Ferriteaerial. Overall

size 7% x 2§ x 3}". TOTAL COST TO BUILD
£4-85, Post 1Sp. All oarts sold separately. Leaflet No. 6

“BANDSPREAD’'' PORTABLE TO BUILD
Printed circuit all transistor design
using Mullard RF{IF Module. Medium
and Long Wave bands plus Medium
Wave Bandspread for extra selectivity.
Also slow motion geared tuning, 600
mW push-pull output, fibre glass PYC
covered cabinet, car aerial, Attractive
g ram:e and performanc:
e gu OsT TO BUILD £7-98,
p.p. 320. (Battery 22p). All parts :old separately—Leaflet No. 2

__ CATALOGUE

Fully detailed and illus-

’ . trated covering every
H E N RY S aspect  of Electronics—
plus data, circuits and

information. 10,000 Stock
lines at Special Low Prices
and Fully Guaranteed.
Post
PRICE P Paid
(40p FOR CALLERS)

PLUS! FIVE 10p
VOUCHERS

Send to this address—
HENRY'S RADIO LTD.
(Dept.EE ) 3 ALBEMARLE
WAY, LONDON, E.C.}.—
for uulo;ue by post only
All other mail and callers
to *'303" see above.

RADIO LTD.

TEST EQU'PMENT Just a selection!

SE2508 Pocket Pencil Signal Injector £1-90
SE500  Pocket Pencil Signal Tracer £1-50
THL33D Robust 2K/Volt £4-38 with case £4:95
TEIS Grid Dip Meter 440 KHz-280 mHz £13-4S
500 30 KiV Multimeter £9-25

With leather case £10-50
200H  20K/V Multimeter £4-20. With case £4-93

AFI10S 50K}V Mulumeter £8:50, With case £9 50
U4341 AC|DC Mul with tr i tester with steel
case £10-50

TE20D RF Generator 120KHz-500MHz £15-98, Carr. 35p

TE22D Audio Generator 20Hz-200KHz £17-50. Carr, 35p

Cl-§ 3° Pulse Scope I10Hz-1O0mHz £39:00. Carr, S0p

TE6S Valve Voltmeter 28 ranges £17-50. Carr, 40p
ALL NOMBREX HO[;ELS IN STOCK

PA-Disco-Lighting W‘-—
56%68%%

UK's Largest Range—Write
phone or call in. Details and
demonstrations on request. _

3 Channel sound to light unit, KW, £2!

3 channel Mic (built-in) to hlht JkW ﬂl 1!
DJ70S 70 watt Disco amp/mixer, £49-9
DISCOAMP 100 watt amp/mixer, £66-
DJ10SS 30 watt Disco amp/mixer, £32:78
Anti-Feedback Quality Mic,, £11-50
DJ500 50 watt PA Amplifier £44:00
GROUP 300 150 watt rms “Group® Valve Amplifier £86-00
FIBRE OPTICS LIGHTING. — MICS, EFFECTS. PROJECTORS.
SPOTS. DIMMERS — STANDS. MIXERS. SPEAKERS,
EverEthm; for PA — Disco — Lighting.

Stock List Ref. No, |

® PORTABLE DISCOS — DETAILS ON REQUEST
@ CREDIT TERMS FOR CALLERS

BUILD THIS VHF FM TUN!R
S TRANSISTORS 300 ke/s
WIDTH, PRINTED CIRCUIT, HIGH
FIDELITY REPRODUCTION. MONO
AND STEREO

A popular VHF FM Tuner for quatity

ULTRASONIC
TRANSDUCERS
Operate at 40kc/s up to 100
yds. ldeal remote switching
and signalling, Complete with

data and circuits,
£5-90 per pair. Post 10p

HARRIOT TAPE HEADS
4 TRACK MONO or

2 TRACK STEREO

*I7° High Impedance £2:00
*18° Med. impedance £2-00
'36' Med.-Low Imp. £3-50
Erase Heads for above 7Sp
‘63" 2 tnck mono— .

Hi £1
‘43" Erase Head for above 159

POWER INTEGRATED
CIRCUITS
Plessey SL403D—3 watt with
8-page data, Ia;ouu and
:nrcunu £1:50. Board
Heat Sink 14p.
Sm:lmr IC12—6 wau with
data and circuits £1-80.
TH90I3P—20 watt Power

A .
THY90I4P-IC Preamp £1-50,
Dau/Cnrcunu for above
No. 42 10p

7 SEG & NIXIE TURES

view with data, 85,
GNP-7, GNP-8 0-9 side view
with decimal points and data,

935p.

301ISF 7 seg £2 each. £7 per

4 with data,

12 and 24 hour clock circuits
. 3t ISp.

Miniature Amplifier

S transistor, 300mW o/p.
Fitted volume and sensitivity
control, 9 volt operated.
£1-78 each P/P ISp.

and reception of mono and stereo,
There is no doubt about it—VHF FM
gives the REAL sound. All parts :old
sesanuly Free Leafiet No. 3 & 7.

L £6-97, p.p. 20p. Decoder Kit £5-97.
Tuning meter unit £1-78
Mains unit (eptional) Model PS900 £2:47. Post 20p
Mains unit for Tuner and Decoder PS6/12 £3- 25. Post 20p

SINCLAIR PROJECT 60 MODULES
—SAVE POUNDS! ;

Z30 £3-57; ZSO £4-37
STEREO 60 PZS £3-97
£L7-97; PZB (477

PZ6 £637;

Transformer for PZ8 £2-98
Active Filter Unic £4-4S
Stereo FM Tuner £16-98

ICI2 £1-80; QI6’s £15 pr.

Post etc. 20p per item

PACKAGE DEALS
Post 2Sp
2xZ30, Sterec 60, PZS £15-95

2xZ30, Stereo 60, PZ6 £18-
2xZ50, Sterec 60, PZB £20-25
Tnmlormer for PZB £2-95

PROJECT 605 KIT ¢€19-95

Quality Slider Controls
60mm stroke singles and
ganged Comple(awu:h knobs.
K, 10K, 25K, 100K, 250K,
500K,

| meg, Log and Lin, 40p each,
10K, 25K, SOK, (00K, 250K,
Log and Lm ganged. 609 each,

Hi-Fi & Tape Equipment

Ack nowledud
as U.K.'s
Largest
Stockists
with Lowest
Prices Plus
12 months
Gusrantee.
Write or call

for FREE
v 16 page lists
> (Ref. N, 17)

MORE OF EVERYTHING AT LOW PRICES ALWAYS AT HENRY'S
All the parts you need plus Data and Circuits — Get a Catalogue — it's all in there!

Prices subject to chonge without notice E. & O.E.

309.354-356-404-406 Open 6 days a week 9am

Transistors - IC’s -SCR'S .
Racti

fiars - Triacs, ete.
LATEST IROCHURE Ref,
No. 36 on request, or see
our earlier page

- 6pm (303 closed Thurs.) All Stores open all day Saturday

H MORE OF EVERYTHING AT THE RIGHT PRICE ALWAYS AT HENRY'S i1




