


NEW EDU-KIT MAJOR
%

COMPLETELY SOLDERLESS ELECTRONIC CONSTRUCTION KIT
BUILD THESE PROJECTS WITHOUT SOLDERING IRON OR SOLDER

., @® 1 Transistor Earpiece Radio ® 7 Transistor Loud- @ 2 Transistor Regenera-
" £ @ Siynal Tracer apeaker Radio MW/LW tive Radio
- e @ Signal Injector @ 5  Transistor  Short @ & Transistor Regenera-
p ' » @ @ Tramsistor  Tester NPN Wave Radio tive Radio
a PN @ Electronie Metronome @ Audible Continuity
@ ¢ Transistor Push Pull @ llectronic Nuise Genera- Tester
Amplitier tor @ Sensitive Pre-Amplifier
@ o Tiansistor Push Pyl @ Batteryless Crvstal Rardio
TOTAL BUILDING COSTS Amplitier ® One Teansistor Radio

P.P. & INS. 44p Components include:
. 0 P.P @ 4 Hegistors @ 21 Capacitors @ 10 Transistors @ 33" Loudspeaker @ Larpiece @ Mica Baseboard
(Overseas P.P. 5 v Connectors @ 2 Volume Controls @ 2 Slider Switches @ 1 Tumng Condenser @ 3 Knobs

, A s £1.85 Wound MW/LW/SW Coils @ Ferrite Rod @ 6% vards of wirc @ 1 yard of sleeving, etc.
(+10% VAT 72y P) @ Purtsprice list and plans 50p (frec with parte)

| ROAMER ’
f —
| TEN
Ve e
ROAMER EVERYDAY WITH VHF
NINE D) SERIES INCLUDING
) AIRCRAFT
WITH V.H.F. e =2 % & Build this exciting New series of desugns 10 BRSO
{
INCLUDING 5 Transistora and diodes. MW/LW. WAVEBANDS,
AIRCRAFT EV5 Powered by 43 volt Battery. Werrite rod MWl MW2 LW,
’ aerial. tuning condenser, volume coutrol, and loud- SW1, SW2, SW3, |
S Tran- M speaker. Attractive case with red apeaker grille. Size eg%WkEg EOACND
N N ) 9in X 54in x “iinapprox. Parts price list and plans
2itet R 15p (FREE with parts). STATIONS. ALSO AIRCRAFT BAND
s o } TOTAL P.P. & INS. 30p Latest 47 2 watl Perrite Magnet Loudspeaker
B e Ten. Buitt - BUILDING L] (OVERSEAS Built-in ferrite rod acnal for MW/L
k“‘f”'“( ll' I' rial for MW/LW COSTS P.&P. £1'25 Retractable, chrome piated 7 section telescopic
e T el [HIE] PO e (i SE S (+100, varayy P &P ) aerial can be angled and rotate for peak ahort wave
and SW. Pash Pull ontput using 600 mW transistors. EV Case and lonks ar above :”,llm\g‘(:-'n“‘(l'.:;lrl":érm]l”;]x::!ml‘ap:uré::‘:wr.;l!al"x‘:kc)\s m10
4 Tranmators and 4 diodes, tuning condenser with § Transistors and 3 dimdes. Powered by 0 mriifie e Kol e (e omllgaie, 10
VHI section, separate coil for aireraft, moving coil volt Battery. [Ferrite rod aerial. 37 loudspeaker, et “;L' VI R]’ ey \‘ep‘\rl'm' 0 s =D eas)
loudapeaker, volum VOF T and wavechange controls. MW/LW coverage. Push Pull Ouatput Parts price Voluneforn foft “a'\‘. ‘r!‘nnge o) Qoo GEREEE
Attractive atl whit with red gritle and carrying list and plans 159 (FRIEE with parta ! o cha i ok Oy
atrap. Size Ylin x 7 23in approx. Parts price list, TOTAL P.P. & INS. 30p l:\ll‘br:Hn“e):n:;;] + black with silver blocking. Size
S LD (LA e BUILDING 3' 0 (OVERSEAS sy 1) ol sty netions and diageams Parts price
TOTAL . P.P. & INS. 44p COSTS (109 VAT 367, P. &P. £1°25) list and plans 30p (FREE with parts)
BUILDING (OVERSEAS ° TOTAL P.P. & INS. 52p
COsTS (+10% VAT 6oy P. & P. £1-85) EV7 Cane and looks as abov BUILDING (OVERSEAS
. ° © transistors and 3 diodes. Sis wavebands P &P £1-85)
MW/LW. Trawler Band, SW3. powered COsTS (4 109 VAT Rbp B
by 9 volt Battery Push mnouunn elescopic Aerial

RS T e
POGKET for Short Waves. Loudspeaker. Parts price list
N and easy build plan! 20p. I'ree with parts
TOTAL P.P. & INS. 3ip
FlVE BUILDING £4'08 (OVERSEAS
COSTS P. & P. £1-85p)

3 Tunable wavebands . (- 10%, VAT 40p)
MW/LW  and  Trawlr

Band 7 stages, O
- ROAMER EIGHT Mk. |

diodes, supersenzitive ferrite -
Total Building Costs
NOW WITH

EDU-
KIT

Build Radios
Amplifiers, etc.,
Irom easy stage,
diagrams.

rod  aerial.  moving  coil

londspeaker. attractive O
Black and told Case.  Size VAR'ABLE

Hfin x 1gin 3iin approx

Plans and parts price list 15p (109, VAT 225)
(FREE with parfs) P.P. & Ins. 26p TONE CONTROL

(Overseas P. P. £1-25) 7 TURABLE WAVEBANDS:
—— e MW1, MW2, LW, SW1,

SW2,SW3 AND TRAWLER BAND. Built-in ferrite rod
TRA NSONA aerial for MW and LW, Retractable chrome plated tele-

scopic aerial for ahort w Push-pull output using

Five units
including master unit
1o constraet.

600mW transistors. Car aerial and tape record socketa.
FIVE Belectivity awitch. 8 transistors plus 3 diodes. Latest 4° .
2 watt Ferrite Magnet loudspeaker. Air spaced ganged Components mclude: ‘Tumng Condenser. 2 Volume
toning condenser. Volume/on/off, tuning, wave change Contrels. 2 Slider Switches: Fine tone 3" moving coil
Wavchands. transisgors and tone controls. Attractive case in rich chesunnt shade Speaker Terminal strip: Perrite Rl Avrial: Battery
o and speaker as Pocket with gold blocking. Size %in X 7in x 4in approx. Fasy Clips: 4 Tag Boards: 10 Transistors © 4 Diodea
Total Building Costs Five. Larger Case with to follow instructions and ingrams. Parts price List Resistors = Capacitory : Three din Knobs. Units once
P.P.&Ins. Red Speaker  Grille and plany 25p (FREL with parts) constracted are detachable from Master Unit, enabling
£2'5 2% and Tuning Dial T L thent to be stored for future nse  ldeal for Schools,
P Plans and parts price OTA . P.P. & INS. 47p liducational Authorities and all those interested in
(| 10% VAT 25p) list 15p (IFRKFE  with BUILDING {OVERSEAS radio construction. Parts price list and plans 25p  }
(Overseas P. & P. £1-25) parts) COSTS Cr10% vaTespy P &P £185) (FREL with parts).

TOTAL . P.P. & INS. 33p
BUILDING £ (OVERSEAS
P. & P. £1-85)

COSTS
(+10% VAT 55p)

RADIO EXCHANGE LTD

*Callers side entrance **Lavells’ shop

TRANS EIGHT s transistors anp 3 piobes

8 TUNABLE WAVEBANDS, MW, LW, SW1, §W2, SW3 AND TRAWLER
BAND. 8cnsitive ferrite rod aerial for MW. and LW. Telescopic aerial for
short waves. 3in speaker. 8 nnproved type transistors plus

diodes. Attractive case 11 black with red grille. dial and hlack
knobs with polished metal inserts.

8ize 8in x 5%in X 2iin approx. Push

pull  entpnt Battery economirer TOTAL BUILDING COSTS
awiteh for extended battery life *Open 10-1. 2.30-4 30. Mon.-Fri. 9-12 Sat.

Ample power to drive a larger speaker Parts P.P. & INS. 33p

prie e s e i e 2404 @ (OveRsens EEWEIEESEDEE. q
- & P.£1°25) To RADIO EXCHANGE CO., 6ia HIGH STREET, BEDFORD MK40 ISA

Tel. 0234 52367 Reg. No. 788372

(+109% VAT 44p)

CASE AND LOOKS AS TRANS EIGHT
ROAMER s‘ 6 TONABLE WAVEBANDS: MW, LW. SW1. SW2.

TRAWLER BAND PLUS AN EXTRA MW BAND
FOR EASIER TUNING OF LUXEMBOUKG. ETC. Sensitive ferrite rod aerial anu tele-
scopic aerial for short waves. 3in speaker 8 stages

6 transistors and “ diodes, ofc.  Attractive black ~ VOTAL BUILDING COSTS
case with red grille. dial ani black knobs with
polished metal inserts. Si1ze 9in X 3} 1n x23in approx. £5 -9 P.P. &IN. 3|p

| enclose £ for
Name

Plans and parts price liat 25p (FREE with parts) (OVERSEAS
P.& P.£1-85)
(+10%, VAT 341)

Address
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ELECTRONICS

VOLUME 10 No.6 JUNE 1974

CONSTRUCTIONAL PROJECTS
R/C BRIDGE by D. W. Easterling
A useful item of test gear

M.P.G. METER by S. Jones
Uses the car's electric fuel pump to give continuous reading of fuel consumption

TELEBELL by J. N. Watt
A remote repeater for telephone bell

P.E. RONDO QUADRAPHONIC SOUND SYSTEM—7 by R. A. Cole
Audio section round-up and modifications

THEATRE CUEING LIGHT by S. H. Davies
A simple signalling system suitable for use by amateur dramatic societies

GENERAL FEATURES

INGENUITY UNLIMITED
Logic Tester—Touch Switch— Power Supply—Circuit Board—Timebase Marker—
Tunnel Diode Schmitt—Regulator—Oscillator

FIRST STEPS IN CIRCUIT DESIGN—3 by A. P. Stephenson
Choosing components and supply voltage for correct biasing

NEW DEVICES ... APPLICATIONS
An integrated circuit programmable counter/timer

RANDOM TIMER by B. H. Baily
A novel circuit for E.S.P. experiments

NEWS AND COMMENT

EDITORIAL—Mind Over Matter

POINTS ARISING

Anyone at Home—Auto Charger/Regulator—Boolean Aigebra—

Slow Timebase Oscillator—Semiconductor Tester—Battery
Eliminator—Power Supply for I.C.'s—Rhythm Generator

SPACEWATCH by Frank W. Hyde
Kohoutek Results—Titan/Centaur

NEWS BRIEFS
Laser Beam Phone Calls—Medical Logging Device—Paging Down Under

MARKET PLACE
A look at a printed circuit kit, oscilloscopes and wiring boards

ESP, etc. by B. H. Baily
Unexplained happenings and phenomena

INDUSTRY NOTEBOOK by Nexus
What's happening inside industry

PATENTS REVIEW
Thought provoking ideas on file at the British Patent Office

READOUT
A selection of readers’ letters

Qur July issue will be published on Friday June 14, 1974,

502

507

524

528

532

511

520

535

540

501

510

519

531

534

539

542

545

© IPC Magazines Limited 1974, Copyright in all drawings, photographs and articles published in PRACTICAL
ELECTRONICS is fully protected, and reproduction or imitations in whole or part are expressly forbidden. Allreasonable
precautions are taken by PRACTICAL ELECTRONICS to ensure that the advice and data given to readers are reliable.
We cannot, however, guarantee it, and we cannot accept legal responsibility for it. Prices quoted are those current
as we go to press. Publisher's Subscription Rate including postage for one year, Inland £3-25, Overseas £3'50.

International Giro facilities Account No. 5122007, Please state reason for payment, ‘‘message to payee’.
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FOR AUDIO
R|[T1tV]|C| oNA BUDGET

PUSH BUTTON™ 7hefirst tiz:e Motor

» magazine have
CAR RADIOKIT no::inated a push

e ~ button car radio for
S| | | their Top Ten
" Accessory Awards

NOW BU“'D YOUR OWN AWARD NOTE: The ability to solder on a printed circvitbeard is
F To? WINNING PUSH BUTTON CAR RAD'O necessary to complete this kit successfully: Circuit diagram

and comprehensive instructions 55p free with kit.

Technical specification: a q
1.) Output 2.5 watts R.M.S. into 8 ohms. For 12 volt Car Radlo Kit

operation on negative of positive earth. £6.60 + 55p postage & packing.
2.) Integrated circuit output stage, pre built three stage )

IF Modute. Speaker including baffle and fixing sfrips

Controls Volume, manual tuning and five push buttons for £1.65 + 23p. postage & packing_

t tection, ill ted tuni le covering full
:,::dli?:ns:nzc|;z; vlval:.:‘;,n:n:s. AT Recommended Car Aerial - fully retractable and locking.

Size Chassis 7 ins. wide, 2 ins. high and 4% ins. deep approx.  £1.35 post paid.

STERED QUALITY SOUND”

FORLESSTHANAI9-00 | R DISCO

o required. Includes:— PLIFIER
1 BSR 3 speed deck, automatic. manual facilities together with Reliant Mk IV Mano Amplifier, ideal for the
ceramic cartnidge. small disco or house parties.
Two speakers with cabinets. Outputs 20 watts R.M.S. into 8 ohms (suitable
i Amplifier module. Ready built with control panel, speaker leads for 15 ohms).
] and full, easy to follow assembly instructions. Inputs *5 Electrically Mixed Inputs. *3
For the technically minded : — Individuat Mixing controis. *Separate bass
Specifications: and treble controls common to all 5 inputs.
Input sensitivity 600mV:Aux. input sensitivity 120mV : Power *Mixer employing F.E.T. (Field Effect Transis-

output 2.7 watts per channel: Qutput impedance 8-15ohms. tors). *Solid State Circuitry. *Attractive Styling.
Stereo headphone socket with automatic speaker cutout. INPUT SENSITIVITIES

Provision for auxiliary inputs - radio, tape, etc., and outputs for ————— )
taping discs. Overall Dimensions. Speakers approx. 1) Crystal Mic or Guitar SmV. 2) Moving coil
153" = 8" « 4", Complete deck and cover in closed position Mic or Guitar 8mV. 3), 4), 5} Medium output
approx. 153" x 12" x 8", complete only £18.95 equipment (G:r‘st[)l:\I\jrsx:r;::::v Organ. etc.)
Extras if required. = " ity

Optional Diamond Slvli£1 37 F£1.60p B p. ~AC Malns‘ZADVA operation.

Specially selected pairof stereo headphones with individual Size aporox.12; insx § insx 3; ins

level controls and padded earpieces to give optimum £15.00 -+ Gop .

performance, £3.85. postage & packing

45 WATT R.M.S. MONO DISCOTHEQUE AMPLIFIER
Ideal for Disco Work. Output Power: 45 watts R.M.S. Frequency
Response 3dB points 30Hz and 18KHz. Total Distortion: less than

2% at rated output. Signal to noise ratio: better than 60dB. Bass
Control Range: 13dB at 60Hz. Treble Control Range: 12dB at

10KHz. Inputs: 4 inputs at 5mV into 470K. Each pair of inputs
controlled by separate volume control. 2 inputs at 200mV into

470K. Size: 191 x 103 x 8ins. approx. Amplifier £27.50+£1.50p. & p

Special Offer: Disco 50 plus twe 15” E-M.1. speakers type 14A/780
(as illustrated on opposite page). Complete £57.00+£4.00 p&p.

&
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COMPLETE” £5t-00

g ardidin s

MI LE 315. List Price £86-00

.“

Viscount I11 - R102 now 20 watts per channel.

System | includes.

Viscount Nl amplifier - volume. bass, treble
and balance controls, plus switches for mono/
stereo on/off function and bass and treble
filters. Plus headphone socket.

Specification

20 watts per channel into 8 ohms.

Total distortion@ 10W/@ 1kHz 0-1%. P.U.1 (for
ceramic cartridges) 150mVnte 3 Meg. P.U.2
(for magnetic cartiidges) 4mV @ 1kHz into 47K.
equalised within - 1dB R.LA.A. Radio 150mV
into 220K. {Sensitivities given at full power).
Tape out facilities: headphone socket, power
out 250mW per channel. Tone controls and filter
characteristics. Bass: - 12dB to -17dB @
60Hz2. Bass filter: 6dB per octave cut. Treble
control: treble — 12dB to -12dB@ 15kHz.
Treble filter: 12dB per octave. Signa/ to roise
ratio (all controls at max.) -58dB.

Crosstalk better than 35dB on all inputs.
Overload characteristics better than 26dB on all
nputs, Size approx. 133" x 97 33",

Garrard SP25 deck, with magnetic cartridge,
de luxe plinth and hinged cover.

Two Duo Type )l matched speakevs -
Enclosure size approx. 173" - 103" < 6"

tweeter comp|ete System £51.00

Fobaf

MPLETE SPEAKERSYSTEM

A professional standard five way speaker
system with enclosure giving top quality
performance.

Enclosure Dimensions

approx. (3ft 26t - M)

Drive Units

Hand built — 15" diameter bass with 3”
voice coil, —two 5” drameter Mid Range

|

BUILD YOUR OWN
STEREQ AMPLIFIER®

simulated teak. Drive unit 13" 8” with parasitic

£ STV L S N LT M N B R P

£69-00

System |1

Viscount [l amplifier {As System |}
Garrard SP. 25 {As System 1)

Two Duo Type 1l1A matched speakers—
Enclosure size approx. 31”7 x 13" x 11}
Finished in teak veneer. Drive units approx.
1317 8%" with 33" HF speaker. Max. power
20 watts, 8 ohms. Freq. range 20Hz to 20kHz.

Complete System £69.00

PRICES: SYSTEM 1

Viscount It R 102 amplifier £24.20+f1ptp

2 Duo Type l speakers £14.00+ £2-20p&p
Garrard SP25 with

MAG. cartridge de luxe plinth

and hinged cover £21.00 - £1.75p & p.

total £59.20

Available complete for only £§] (00 +£350p. & p.

PRICES: SYSTEM 2
Viscount R102 amplifier £2420 f£1:00p.&p
2 Duo Type IHIA speakers £39.00 f400p.&p
Garrard SP25 with

MAG cartridge de luxe plinth  €21-00  £1-75p. &p
and hinged cover

total  £84-20

Available complete for only mg ﬂﬂ+£4 pép

EMI SPEAKERS AT FANTASTIC REDUCTIONS

4.

KIT
Five matched speakers and crossover unit
for handling up to 45 watts, frequency
response from 20 to 20,000 Hz.
Huge 19" ~ 14~ (approx.) high efficiency

units, — two 3% HF units, plus matching p B

crossover panel with two vanable 15 14A/780 BASS UNIT Bass-Speaker with 16,500-gauss magnet

potentiometers for mid and high frequency  Bass unit on a rigid diecast chassis built on a heavy diecast frame.

adjustment. Superior cone material handles up ta 50 The four 10,000 gauss tweeters, each 3%

Power Handling watts RMS, and is treated to give a smooth dia. approx.. are fed by the crossover which

Continuous rating 35 W rms., Peak power frequency response. Resonance 30 Hz. flux critically adjusts signal for maximum

rating 70 W. density 360,000 Maxwells. Impedance at fidelity. Impedance at 1 kHz is 8 ohms

Frequency Response 1 kHz 15 8 ohms. 3" voice coil. Bass I?Dll 2", others 0-5”. Recommended

20 Hz 20,000 Hz. Imp. 8 ohms. Recommended retail price £40-80.  listprice 4400 QUR PRICE£19.50

£350p. & p. OURPRICE£1870 + £150p&p + £1:50p & p Speclal Offer.

R e e S RS L ST ";*}. =4 gt R e T o B o sy

8TRACK CARTRIDGE

| g PLAYER"
£,
For the man who wants to design his own stereo — here’s your chance to start, &
with Unisound — pre-amp, pewer amplifier and control panel. No soldering — . Elegant self selector push button player for use with your stereo system
just simply screw together. 4 watts per channel into 8 ohms. Inputs: 120mV ~  Compatible with Viscount lll system. Unisound module and the Stereo 21
(for ceramic cartridge). The heart of Unisound 1s high efficiency I.C. monolithic ¥ Technical specification  Mains input. 240V, Dutput sensitivity 125mV
power chips which ensure very low distortion over the audio spectrum. A Comparable unit sold elsewhere at £24-00 approx
B A0V AChnly: £7:64 + 55p.p&p A7 Yours for only £10 95+ Sﬂp p&p
R T S I R S S R A P AR o e =

e ey ¥

Just write your order giving
your credit card number
DO NOT SEND

YOUR CARD

. R|T:

Mail orders to Acton. Terms C.W.0.

-\ C

All enquires Stamped Addressed Envelope. Radio and TV Components (Acton) Ltd.

Goods not despatched outside U.K. 271 ngh Street, Acton, London W3 6NG /o

Leaflets available for all items listed

323 Edgware Road, London W2

thus (%) Personal ___ Edgware Road: 9a.m.—5.30p.m. Half day Thurs.
Send stamped addressed envelope. Shoppers Acton: 9.30 a.m.-5 p.m, Closed all day Wed.

Practical Electronics June 1974

483



THE B.D.2 TURNTABLE ASSEMBLY

The Famous B.D.2 belt drive turntable with press button speed
change has now been developed to feature a newly designed mat
and brushed aluminium trim, and the perspex cover has an
easy ‘hinged-on, hinged-off’ movement. The B.D.2 is available as

a chassis unit or spring mounted on a wood plinth.

B.D.I TURNTABLE KIT

The B.D.l well known for its superb performance and quality is available in kit

form. Construction is simplicity itself with no soldering required. Now it's so

easy to own the best.

Contact your dealer for information or send a stamp for brochure.

A. R. SUGDEN & CO. (ENGINEERS) LTD

Atlas Mill Road. Brighouse HD6 1ER Telephone: Brighouse (04847) 2142. Telegrams and cables: Connoiseur, Brighouse

YOURSELF FOR A

ENGINEERS

BETTER JOB -~ MORE PAY!

Do you want promotion, a better job,
higher pay? ""New Opportunities’ shows
you how to get them through a low-cost
B.1.LE.T. home ctudy ccurse. There are no
books Lo buy and you can pay-as-you-

learn.

Poa
No[z)“

Practical Radio and
Electronics (Tech-
natron)

Electronic  Engineer-
ng

Television  Mainten-

ance and Servicing
General  Radio
TV Engineering
Radio Servicing. Main-
tenance and Repairs

and

To B.1.E.T.BPE 04

ADDRESS

Other subjects
Member of AB CC

a

[w]
a
a
a

Aldermaston Court, Reading RG7 4PF ok [BPE 04

NAME (Block Capitais Please}

ever did.

. @EERECUT OUT THIS COUPON ----1

C & G Radio. TV 0O C. & G. LI Installa-

Electronics. Mechanics
Radio Amateurs
Practical TV

Colour Television
Computer Electronics
C & G LI Radio TV
Servicing cert

Post Master General
Ist & 2nd c¢lass certs
C. & G. Electrical
Engincering Practise

O Oogoaag

tions and Wiring

General Electrical
Engincering

Society of Engineers
(Electrical  Engineer-
ing)

Electrical Instaliations
and Wiring

C. & G. Electrical

Technicians (Primary)
& G Telecom-

munications

Age
Accredited by

The B.I.LE.T. guide to success should be
read by every ambitious engineer.

Send for this helpful 76 page FREE book
now. No obligation and nobody will call
on you. It could be the best thing you

CHOOSE A BRAND NEW FUTURE HERE!

Tick or state subject of interest. Past to the address below.

o a o o

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

484
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NEW
SCORPIO
Mk. 2

Following the phenomenally successful Scorpio Capacitor-Discharge

Electronic Ignition system introduced in 1972 and proved by many

thousands of satisfied motorists, we are happy to announce avail-

ability of all parts for the PE SCORPIO Mk. 2

* Now with added R.F.l. suppression.

* Fully machined and painted die-cast case with AMP termination
connector block.

* Custom wound transformer.

* NOW AVAILABLE IN 6V. and 12V.

* Suitable for all types of Cars, Boats, Go-Karts, ete.

* Promotes easier starting- -even under.sub-zero conditions.

* Improves acceleration, gives better high speed performance and
quicker engine warm up.

* Eliminates excessive contact breaker burning and pitting.

* PROMOTES FUEL ECONOMY.

Construction of the unit can easily be completed in an evening—

installation should take about half an hour. A complete complement

of components is supplied with each kit together with ready drilled,

roller tinned professional quality fibreglass printed circuit board.
-Uses original plugs, points, and coil.—No special parts or extras

required.

(Case size 7§in 43in 2in)

* All components available separately.—S.A.E. with enquiries.

* Construction manual available separately 25p.

Cost £12-95 incl. carr., ins. and VAT. (Carriage at cost outside U.K.

—Export enquiries welcome.)

CONVERSION KIT FROM Mk. | to Mk.2. FOR CONSTRUCTORS

ALREADY POSSESSING Mk. | KITS.—Miniature P.C. assembly

£1-10 incl. Carr., Ins. and VAT with full conversion instructions.

DABAR ELECTRONIC PRODUCTS
98 LICHFIELD STREET
WALSALL, Staffs WS 1UZ

Practical Electronics
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MAPLIN ELECTRONIC SUPPLIES

X SAME
‘DAY

Model 120
PROJECTS DESERVE A

MENT CASE—4 MODELS

Modei 120 all aluminium two part |
construction. Top and sides, blue
hammer finish, front, rear and
base: white. Others: mild steel
three art constructlon

ase.  sides and detachable
rear panel blue hammer Detachable
aluminium front pane! finished in

LARGE
or
 SMALL

Centurion

PROFESSIONAL QUALITY 'INSTRU-

ORGAN BUILDERS

circuitry.
THE DMO2
13 Master Frequencies on ONE tiny circuit boa

DRIFTS !
to other musiclans.
types of dividers including the 8AJ110.
output can also be used as a direct tone source.

¥ Gold-plated plug-in edge connexjon.

37in. x 4-5in.
% EXTREMELY ECONOMICAL |
PRICE. ¥ Ready built, tested
‘and fully guaranteed.

DMO2T (with tremulant) ONLY

% B.ae.
details.

MES announce the very latest development in organ

rd.

LOOK AT THESE AMAZING ADVANTAGES
% 13 frequencies from C8 to C9. 3 Each frequency
digitally derived from s SINGLE h.f. master osclliator.
% Initial tuning for the WHOLE ORGAN: ONE
SIMPLE ADJUSTMENT. + Reclative tuning NEVER
¥ External control allows instant tune-up
% Outputs will directly drive most
% And each
Y Vari-
able DEPTH AND RATE tremulant optional extra.
Y% Complete
fibre glass board (including tremulant if required) ONLY
% Very low power consumption.
please
for full technical

hite

Bu‘ncnsions iu inches, Model 320 £14-25. Trode enguiries | Also parts for the “Electronics Today International” Syn-

Model] w o D price | PMO2 (without tremulant) 21225 welcome. thesiser stocked . )

120 8 24 6 £1-85 | SAJ110 7-stage frequency divider in one 14 pin DIL nd S 4 E now for our detailed price lists

220 8 8 34 £2-65 | package. Sine or square wave input allows operation | YOU SIMPLY MUST SEE OUR PRICES!

221 8 8 6 £2-90 | trom almost any type of maater oscillator including the Keyboard 49 note C-C £14-38

320 12 8 o £5.75 | DMO2 (when 97 notes are available). Square wave | 74/C g-pin DIL Jop

Chasais for model 320 £21-7§ extra. outputs may be modified to saw-tooth by the addition | pMFC 6040 electronic aftenuator 95p
of a few components. 8AJ110: £2:83 each OR special | §¢; 3402N for Ring Modulator £1-69

Please send s.a.e. for free lllustrated leaflet. price for pack of 12: £25-00. 8.a.e. please for data sheet. | 3 14 69p

SERSVICE .

MAPLIN: Projected site of London's third
airport.

P.E. SOUND SYNTHESISER

If this project scems expensive YOU HAVEN'T SEEN OUR
PRICES'’

We are stocking all the parts for this exciting project. from the
special 1.C s right down to the nuts. bolts and spacers for
mounting the Veroboards

CAPACITORS

8ub-miniature

Axial lead electrolytic /
Mtd V Price Mfd V Price

1 63 6p 68 636p

1563 8p 68 16 6p

2263 6p 68 63 10p

3363 6p 100 4 68p Mid V Price
4763 8p 100 10 8p 479 63 6p
6840 6p 100 25 6p 470 10 10p
6863 6p 100 40 68p 470 25 12p
10 25 8p 100 63 12 470 40 18p
10 63 6p 150 636p 680 63 10p
15 16 8p 150 16 6p 680 16 12p
13 40 8p 150 25 6p 680 25 18p
15 63 6p 150 40 10p 680 40 22p
22 10 8p 150 63 12p 1000 4 10p
22 25 6p 220 4 6p 1000 100 12p
22 63 6p 220 10 6p 1000 16 18p
33 6:36p 220 16 6p 1000 25 22p
33 16 6p 220 25 10p 1500 63 12p
33 40 6p 220 40 12p 1500 10 18p
47 4 8p 220 63 18p 1500 16 22p
47 10 6p 330 4 6p 2200 63 18p
47 25 6p 330 10 6p 2200 10 22p
47 40 8p 330 16 10p 3300 63 22p
47 63 6p 330 63 22p 4700 4 2%p

OMNIUM GATHERUM

PP3. 6. etc . battery clip dual min 9p.

PPl 9. etc . battery clip separate per pair 6p.
Pair crocodile chips | red. 1 black insulated
ilceve 10p.

Solder Multicore 22 s.w.g. 10 metres 20p
Stlicone grease in special dispenser 20ml 43'1
[Red neon 230V panel mounting 25p.
l.acing Cord. Strong rayon cored P\ C
Panel fuse holders 20mm 20p: 14in 35p.

25m 51p.

ranaformers
1 T700 mun. output
Bec S 200mW 50p.

fsub-main. Mains Transformer
6-0—6V 100mA 98p. [2-0-12V SOmA 95p.
Si7¢: Both approv 30 x 27 x 2Smm

transformer  Pri. -2k}

Min. Mains Trnnslarmcr
Size: 46 x 31 x 38m
- 12V 250mA 0~]"V ‘250mA £1-36.

Mains Transformer MT3AT

Pri.  200-220-240V . Sec.  12-15-20-24-30V
1A £3.31.
™Mains Transformer MT206AT

@Pri. 200-220-240V Sec. 0-1S-20V LA

0-15-20V 1A £3.98,

Hook-up wire, 7 strand 0-2mm. PVC covered
hinned copper wire for light general conneions
kip 10 1-4A |1 colours: black. blue brown.
een. grey. orange. pink. red. violet. white
mllow 10 metres of ary one coiour 20p. Pack
f 11 (i of cach colour) 10m. coils £2-05.

Single core screened 6p per metre

Twin individually screened 104p per metre
High quality single screened S0} 100pF per
metre. ideal for high grade audio connexions
154p per metre

Malns 3-core sub-miniature IA black PVC
covered 19 strand 0-tmm per conductor. 7}p
per metre

PLUGS AND SOCKETS  |wE KNOW YOU NEED IT!
AR The MES 1874
PN CATALOGUE
. 1S STACKED
" oG~ with  dozens  of  empung
1 new lines
/ f BRIMMING OVER
with  clear  dlustrations,
1 nd detailed duta
e o Wi RE  WALTING 1O
3 / RUSH YOU A COPY
! Youll e IMPRESSED
| ) with our POST FRFE
0 ordering  system. . EXNCITFD
DI\ PLUGS MAINS RSE 8 way chassis  Sid stereo plug Q} by uubr H>I(- VALEE dis-
2 pin (1 flat Np P,W)_ pin 1-5A  socket 62p Plastic 18p count vounchers. STAGGERED
1pm 9p chassis plug  with Screened Mp by vur UNBEATABLFE speed
4 pin. 5 pin A Im_e socket Per PHONO Open mono socket of  service Take the firs
(180°). 5 pin B pair 28p Plug plastic 5 10p:  Moulded step  towards  reul  service
240°1 6 pin Iop SA 2190 3 pin SA Plug 's’cmmd ,‘2: mono socket +* with NOW' Send ONiY 25p
.chassis plug 20p Chgssis socket 3 2 break contacts far  our  beautifully  pro-
SA 1862 Line socket 2 P 13p: Moulded stereo duced cutalogue
DIN Sockets for above 23p socket 47 with 1
2pin op JACK break contacts 18p: a"d leave the
3 pin. 4 pin. 5 pin McMURIDO Std. mono plug 3 Smm. plug plastic
A (IX0°) S pin B RPR & way chassis Plastic 13p  9p: screencd  5p: rest to us'
(240°). 7Tp. 6 pin Yp plug 47p  Screened 21p  open socket 8. K
LHOW2C. TO% (TOSH FET i p Op amp £4-28
N . LM3I0IA. K-pin DIL Op Amp E
Rotary miniature carbon track t“ spindle MCII03L 14-pin Stereo Preamplifier i

8ingle gang Lin or Log
Bk, 10k, 25k, 50k, 100k, 250k,
500k, 1M, 2M (and 1k Lin) 14p

Single gang with, DP switch
250V 2A Log or Lin Sk to 2M

Dua! gang
(Btereo) without

switch Log or Lin bove 24
5k to M as a5 ahe 2
above 44p
3 PRESETS
‘ o 8ub-miniature 0-1W
. Vert or Horiz
100, 250, 500, 1k,
2-5k, Bk, 10k, 25k,
50k, 100k, 230k,
500k, 1M 6p

£-
MC 1310P. 13-pin D11 FM Stereo Decoder (no coils needed) £
MFC4000B. +W Audio Amp

MFC8010. 8-pin case. |W Audio Power Amp

MFC9020. 10-lead case. ?W Audio Power Amp £1-37
NESSSV. 8-pin DIL. Precision Timer 9p
NESalB. 16-pin DI1. Phase Locked Loop £4-48
SG1495D. 14-pin DIL Fair Quadrant Analogue Multiplier £2-70
HATIC TO99 (TOS). 2 to 37V Voltage Regulator sop
HAT2YC 14-pin D11 . 2 10 37V Voltage Regulator $p
RAT41C. 8-pin DIL. Op Amp 36p
HATHIC. 14-pin DIL. Op Amp 45p
KWAT747C. 14-pin DIL. Dual Op Amp €1-0%
rA748C. 8-pin DIL. Op Amp Mp

ZN414. TOS. TRF Radio
More linears are listed in the
bov. above

Full data. pin connexions. etc.
catalogue . Price 25p.

£1-20
PE SOUND SYNTHESISER'

on nearly all types above in our

RESISTORS

Carbon Film W 5% 141 to 1M; 10% 1-2M to 10M EI2 Ip
Carbon Film §¢W 8% 141 to 100; 10% 1-2M to 10M E12 {p
Carbon Film W 5% 119 to 910k EIZ& E24  1p
Carbon Film 1W 59, 10{] to 10M El2  34p
Metal Oxide §W 29, 104} to 1M E12 & E24 4p
Wirewound 2¢W 10% 0-22chmas to 0-47ohme E12 12p
Wirewound 24W 5% lohm to 270chms E12 12p

E12 values 10, 12, 15, 18, 22, 27, 33, 39, 47, 56, 68, 82 and decades
E24 values 11, 13, 18, 20, 24, 30, 36, 43, 51, 62, 76, 91 and decades

SWITCHES

Rotary withadjuslable stop 1 jole 2 to 1) way; 2 pole 2 to 6 way,
3 pole 2 to 4 way. 4 pole 2 or 3 way, each 32p
Mains rotary DPDT 250V 2A 20];
—
2 Push to make Shde bod )
= non-locking  Sub-miniature =
14p DPDT % g
Sub-miniature toggle DPDT

. (12 x 125 x t4mm excl. toggle)
Toggle 250V 1'5A  Segv 3

ith ON/OFF HEOY £ 70p
plate 25p.

Please add (0%,
to the final total.

VAT

Post and Packing FREE in U.K.

(10p handling charge on orders under 50p.)

Orders and enquiries for catalogues to MAPLIN
ELECTRONIC SUPPLIES, P.O. Box 3, Rayleigh,
Essex. Tel. Southend-on-Sea 0702 44101
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B Dept. 2,
e ec rnnlns 56, Fortis Green Road. London. N10 3HN.
Tel. 01-883 3705

|

- THE [PE. LIDUAD GRUSTAHL GLDGA

@ 12 or 24 hour operation

# Hours and Minutes to — — @ Visual Alarm Set
Minutes and Seconds at a ‘ j R @ Extra 'Snooze Time Alarm
touch ¢ P . @ Radio On/off facility
® Audible Electronic Alarm g , ¢ ’ ‘ ’ ® MOS I.C. Clock Chip ,
© Liquid Crystal Display - AR |
A complete set of parts to build this up-to-the-minute (sorry) project at a special price. All parts NEW‘
available separately. Ask for Price List. Mullard|
, LP1400
MM5316 Alarm, Clock Chip £16-50 RS Reed Relay 80p Stereo Decoder|
40 pin I.C. Socket 44p  Dil Switch 85p Module, £4-96
AN2132 Xtal Mike insert  4dp (IO TR
4 digit display (inc. socket) £14-37 14 pin |.C. Socket 15ip o) ol LTI G 6|

LM3300 quad amplifier 77p normally £13-96-—now £13-49.
Dual 555 Timer 2556 only £1-65

VAT INCLUSIVE PRICES oo™

10 WATTS PER CHANNEL RMS
STEREO AMPLIFIER

at less than 0'1% distortion. Max. RMS output in excess
of 15 watts per channel.

* 4-16 ohm Load * 40 dB NFB .
* 15-50 kHz (—1dB) * 150 mV input =

4fin . 3lin METER. I0uA.
501A or 1001A, £3:65,

MULTIMETER Model C-708)
o EEEEEE I T T ] GN Ran;e Doubler 50,000 ohm/
zt l | Z?I;“o.l-hgh Sensitivity  Meter MULTI-
2-0|
} PISTARTION £ PowER ! METER
o Ly f | U3 - Model 200H
t i ——— ™
o A LT 20,000 ohrm)/
| S | LEVEL Y50
-] - a8 3 " LAY METER 4‘ volt, . .

Completely assembled PCB using top grade components 500uA, 70p

(plus backplate/heatsink) including balance volume and
tone controls plus mono-stereo switch. Operates from

22-24V d.c. Board also includes a single 2-stage mic. or CD‘::&'::'CD

guitar pickup preamp. (2 x BCi49). Instructions are T

included for a simple mod. to adapt this for stereo BICRORLIONE DIy o j
operation giving 150mV at IM ohm sensitivity. Full Model UD-130.  Fre- a1y

quency response 50
15,000¢/s. Impedance SRV ATIRSTERED

Dual 50K and 600 ohms, AMPLIFIER
£6-40. £4-30

circuit supplied.

FANTASTIC AND UNREPEATABLE BARGAIN.
£9-90 plus 60p P. & P., inc. VAT. Power supply com-
ponents to operate from the mains available, add £2:90

inc. VAT. All above prices include 109, V.AT. Please add 10p for P.& P. on
orders under £5. LARGE S.AE. for List No. 8. Special prices for

EDR'(K ELECTRONICS lTD. quantity quoted on request.
(DEPT. P6) M. DZIUBAS

164 HIGH STREET. BARNET, HERTS. 158 Bradshawgate « Bolton « Lancs. BL2 IBA
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C.T.ELECTRONIC

MAIL ORDER DEPT./REGISTERED OFFICE/COMPONENT COUNTER

semiconductors

267 Acton Lane, London W4 5DG

Tel. 01-994 6275

WAREHOUSE
20-24 BEAUMONT ROAD, W.4
SURPLUS COMPONENTS TEST EQUIPMENT etc

THOUSANDS OF BARGAINS

efc

AC107 35p | BCY33 45p | MJE370 75p| OC77 40p | ZTX504 50p | 2N2907 T * * 1 tors nters
Ag1§g 25p | BCY34 45p | MJE3T1 aop | OCe1 25p | ZTX531 30; 2szggs(; 33’; C:%tm;gu;prﬁnﬁg;es * 31?21?55" r(;?\smmesrlsg:ra Re(z:?vee'ras(:PowerCS?J;plies
:C‘ o 25p | BCY38 60p | MUES20  60p | OC83 25p| 2TX550  30p| 2N30s3  25p | Laboratory Equipment % Galvanometers % Audio Equipment * Video
12 25p | BCY39 85p | MJES521 75p | OCe4 25p | 1N914 8p | 2N3054 60p Equipment * Meters % Battery Chargers * Motors % Etc * Etc.
:g:gg g:p ggﬁg t12-220 MJE2955 £1-95| OC139 40p | 1N916 8p | 2N3055 &5p
(4 P | MJE3DSS  85p | OC140 250 pi00) 7P| 2N3232 70p 20 TONS OF ELECTRONIC EQUIPMENT
AC187 25p | BCY7 20p | MM1613  43p| OC170 25p | 1N4002 8p | aN34 0
AC188 30p | BCY72 20p | MM1712 60p | OC171 25p | 1N4003 sg 2N37Sg ?42 Resistors * Relays * Capacitors * Switches * Transformers * Meters
AD140 55p | BD121 75p | MPF102 45p | OC200 50p | 1N4004 10p | 2N3703 12p Potentiometers * Component Panels * Sermiconductors % Cable * Valves
Ag};? SSp BD123 750 | MPF103 0c201 €0p | 1N4005 12p | 2N3704 12p Etc * Etc. * Etc
20'62 4:9 BBg1§: 75p | (2N5457)  35p | OC202 75p | 1N4006 13p | 2N3705 12p Regret no lists available Personal callers only Cash and Carry only
A L B HES o o B|iee lEE
p P | 2N3707 12p
AF115 25p | BD153 75p | MPF105 TIP30A 60p | 2N696 30p | 2N3708 12
AF116 25p | BD156 75p | (2N5459)  40p | TIP31A 65p | 2N697 25p | 2n3709 1.p AUDIO ACCESSORY SHOP
AF117 25p | BOY11  £1-40| NKT135  35p| TIP32A 75p| 2N698 25p | aN3771 £2-80
AF118 50p [ BF152 20p | NKT222  25p| TIP33A  £1-05| 2N706 12p | oNa7T72 53.08 17 TURNHAM GREEN TERRACE, CHISWICK, W.4
AF172 30p | BF194 14p | NKT401 75p | TIP34A  £1.55| 2N706A 15p | 2N3773  £3.40 VALVE AMPLIFIERS
BA102 30p | BFt95 15p | NKT404 80p[ TIP35A £3-35| 2N708 15p | 2N3819 35p
BA112 60p | BF196 15p| NKT773  25p | TIP36A  £3-65| 2NS30 20p | 2n3820 55p 5 Watt £12-50 50 Watt £36-25
BA114 18p | BFX29 0p | NKT774  25p | TIP41A 75p | 2N1132 25p | 2N3866 85p 15 Watt £24-50 150 Watt £75-90
gg:g; ::p S;::; 3gp OAS 25p | TIP42A 95p | 2N1302 20p | 2N3904 22p 30 watt £29-50 500 Watt £124-50
P p | CA10 S0p | TIP29B 60p | 2N1303 20p | 2N3905 22)
BC109 14p | BFX86 30p | oA47 10p | TIP30B 70p | 2N1304 25p | 2N4058 122 TRANSISTOR AMPLIFIERS .
BC109¢ 16p | BFX87 30p | OA70 12p | TIP31B 75p [ 2N1305 25p | 2N40S9 12,
BC147 12p | BFX88 30p | A8t 10p | TIPI2B  85p| 2N1306  25p | 2n4080 123 FAL Phase S0W £38-93 | AL Phase 100w £69-95
BC148 12p | BFY44 S0p | OA0 10p| TIP33B  £1-20] 2N1307 35p | 2N4g61 14p
gg:gg ::s SE;?‘J ggp 0A91 10p| TIP34B  £1-75] 2N1308 35p | 2N4126 17 DISCO CONSOLES
QA200 10p| TIP3SB  £2-90 2N1 3
BC158 14 | BFYS2 25; AL 08| TiPee £330 2N1§2§ 2:; gmggg 15 [ FALDisco Mk 2 £82-99 | FAL Power Disco £123.75
BC1S9  14p | BFYS3  25p| OA210  3sp| TIP2SC  75p| 2N1711  25p| on428s  13p (i T G Gupy
Sg:ggc :gp Sg;?sos ggp 0A211 35p | TIP3OC 85p | 2N2160 65p | 2N4283 15p HEAVY DUTY LOUDSPEAKERS
p p| OC6 90p| TIP31IC  90p| 2N2217 25
BC183 13p [ BSWB8  75p| OC19 as: TIP32C :145 2N2218 ao; 2',‘.2522 u‘.s,g * SPECIAL OFFER PRICE * 3 channel sound-light £22-50
BC184 13p | BSY95a 12p| OC22 55p| TIP33C  £1-35| 2N2219 35p | 2N4871 5p 15 70W EMI B ohm £19-50 QOilwheel 6in dia £5:25
BC212 15p | BY127 20p | OC26 65p| TIP34C  £2-00| 2N2222  25p | 2N5191 96p | Decca Bin. 10 watt Hi-Fi Speaker Suitable yrpm motor £1-00
BC213 15p | BY 164 60p | OC28 65p | TIP3SC  £3-25| 2N2222A  25p | 2N5194 £1-10 plus matching tweeter £7-50 com- Strobe 4 Joule £25-00
BC214 15p | 15103 15p | OC35 60p| TIP36C  £4-25| 2N2398 70p | 40360 50p | plete Suitable 2way  cross- Single flash box . £7-50
Hmo e mlom  min, wiame ;i g o g e
P P o
BCY3  4o0p| Muza0t  £1-29| OC71 1o ZTx300  15p| 2nz90s - aep | ‘%52 55 | DISCO LIGHTING Triple fiash box £16:25
gg:g; :gp :,1“?0‘ 0C75 25p| ZTX500  16p| 2N2905  45p Sound-lighting module £7-90 150W Projector and Wheel  £25-00
p | MJE340  {'50p | JOCT6 25p! 2Tx501  20p| 2N2906 25p
TEAK VENEERED SPEAKER CABINETS
Semiconductor QUANTITYAQ] UNTS—12+ 10%. 25+ 15%, 100+ 20% mixed types. transistors For 8 - Sin Speaker Size 7hn - 11hin - 5;n £3-50
and 1.Cs Larger quantity discounts Phone for details For 8in « Tweeter 9zin - 1370 - SHn £5-00
For 13 - 8in 10410 « 17in = 6in £5-75
74 SER'ES | C.'S (TTL) SN7446 £2.00 ] SN7481 £1.25 For13 - 8in - Tweeter 12in - 18hn » 84in £7-50
- SN7447 £1-75 | SN7482 40p For 12in - Tweeter 1540 - 18in - 84in £9.00
-_— a4 . .
Sum  mlmwm e avee  we|oua  Gu|RE om0 e cowneosreaenoamers
SN7401 38p | SN7412 42p | SN7432 a8p 4 IELL 1T ’ g EL? Ul CYappOX
e miem mites o Bem o miguE ml oo o
SN7460 25p | SN7491 £1-20 SPEAKER CLOTH
e BING RIS @i g gp| | e e
SN7406 40p | SN7422 48p | SN7440 35p | SN7473 572 SN7494 go: HEADPHONES
SN7407 56p | SN7423 52p | SN7441 75p | SN7474 50p | SN7495 80p Type H-202 Features Mono stereo switch Volume controls on each
SN7408 55p | SN7425 48p | SN7442 78p | SN7475 96p | SN7496 £1-00 channel Freq response 20-20.000Hz Impedance 4-16 ohms £4-50
SN7409 45p | SN7427 48p | SN7443 £1-05 [ sN7476 60p | SN7497 £6-25
SN7410 28p | SN7428 50p | SN7445 £2-00 | Sn7480 sop| SN74100 €250 T I oD
AB7 24 - 54 < 1pn ggp AB14 7. 5 2m 84p
TRIACS VA1 Vu meter £2 50 ABS 4 <4 »pin P AB15 8- 6x3n £1-08
TXL228B BA 400V osp || he Va1 s calbrated <20 10 -3 ZENERIDIODES AB9 4 -2 -t S0p ABIE 10 - 7 3in £1-22
£1:40 | an 0-100° making i sudable for BZY8B series 400mwW o 4 o5 e S0 Qg e, odn £1508)
SC40E £1-65 recordin e V-33V 5% oigen 14 AB18 2. 5~ 3in 1520
use as a recording level meter o 33 10p B12 3 ofl o I
SC4asD £1:70 as a power oulput Indicator 1 5W range 25p - " D LEH e Osdu GBI
SC45E £2-10 Sensltivity *30 _A Internal resis- 10W range 45p
SC500 £2-42 lance 800 ohms  Oimensions ELECTRONIC COMPONENTS
SC50E £2-70 @ 40 2 LE.D. BARGAIN COMPONENT PACKS
Diac £ TiE209 2p Solidev  15W. LT .
28 . 1 rbon resistors 5 1 2 watt
VeRoBoARD | 34 200V Rec Dioge EE I R 2% Class B Audlo | 329 Coramic Povatyrone Siver Mica etc . Con-
Amp, cl m densers
2+ B 4p 13p LINEARI.C.'s B0 Clrc’:ﬂt. £3-65; 4 250 Polyester Polycarbonate Paper etc Con-
H o 27p 28 . Handbook  15p. densers
g; . :5” 27: 2!: tx?gagé Zsf’;;c *‘l;o\.’:%ev;e"gageﬁ i andpoo 2 525 Po\amnon_\relars assorted
3.5 3p 3p s ORPI12 60p 7 50 Assorted Tagstrips
b mo || ooy | [0 D swase | 1 IR, T s s o
:; o ISH( o U“‘: ;;: TBABD0 5W audio £1 50 rgAB“ 55‘3/ [;“m': 13 30 Unmarked QC71 Transistors
- 5 (plain 7 LT d +50: . 14 25 Unmarked 250mwW Zener Diode ¢ 7V 5 1V 6 2V
Pininsertion ool 57p S7p 72?%%2:':‘“%%'{, g.tgmgg ;ZS 10p. 2505V 10V Measured and tested Please state
Spot face cutter  46p 46p 245 OP Amp DIL 15 POWER SUPPLY. 12V 6 5A UAQ4T SW Ampli- voltage required
Pk 36 Pins 20p 200 || 7476 Dual OP Amp g | Slablised Power Supply  Con fier Module £3-75 15 50 GE Diode OA47 Equivt
al sec rans- N
S.C.R.'s D Radie 1€ prer V| former 4 - 4 000UF 25V Muilarg ALL COMPO;(Ng‘st ?E:v kAN[/)'UNUSED €1+ 25p
capacitors 2 + 2N3055 on 2 Red- pp perpac or 5 packs p/iree
grstoes aop || G 0% 1 pont heatsinks 124, 120V
P Chazs sk Bridge srectifier stabiised p ¢ b
CRS1t 20 60p o 216 circutt diagram The parts alone SPECIAL OFFERS
CRS1 40 5p |} craoes wp | 27 worth the asking price of | MINIATURE MAINS TRANSFORMER: Pri. 240V
CRS1 60 90p CA0¢8 £2 35 €13 each inc carriage a
CRS3 10 62p cAs tlsa Sec. 12V, at 100mA. Manuf. Hinchley. Size 36mm ~
CRS3 20 62p CA30800 £4 85 45mm x 40mm. F.C. 53mm. Price 1 65p: 100 60p ea.:
CRS3 40 90p MC1303L 2% 1.000 50p ea.; 10.000 40p ea.
CRS7 400 £1-00 01U SKTS BRIDGE RECTIFIERS 3 CORE PVC INSULATED MAINS CABLE. Grey
CRS16,100 85p S g WO2 1A 200V 8p | ML6650. 3mm = 7:0-2mm. Price’ 100m £4-50: 1.000m £35;
CRS16 200 90p | wo- tep  BYIS4 ! AR 200V 57p 1 10.000m £330
CRS16 600 £1-60 18 0in 18p MDA952 2 6A 100V 80p 7 7 N N
S106B 45p 0-47mtd. 50V. MYLAR FILM CAPACITOR. Size 1in x
C106D 70p V.A.T 0-55in -~ 0-65in P C. Mount. Price 100 6-8p ea.:
40669 90p Unless otherwise stated all- pn‘ces‘ are EXCLUSIVE of VAT 1.000 5p ea.; 10,000 4.3p Xk N . .
TIC44 35p Please add 10° to all orders Carriage orders under £5 - 20p 240V a.c. SOLENOID. Reversible operation twin coil.
2N4444 £1-90 Over €5 post free U K Size. approx. 2iin ~ 13in - 11in 90p ea.
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ALL PRICES INCLUDE V.A.T.

SPEAKER BARGAINS
EMI 13in x B8in 4, 8 or 15 ohm
Plain
With Co-Axial Tweeter
Twin Tweeter
Type 350, 8 or 15 ohm, 20W
6}in, 8 ohr, 10W
Hin, 8 ohm, 10W
12in, 8 ohm. 20W
Rin x Hin, C/Mag oW
Ain X 5in, Dual cone 8 ohin,
10W
ELAC 8iu 8 ohm Dual eone
ELAC 10in 8 ohin Dual cone

£

{i00DMANS 64in 8 ohm Dual
cone
FANE. 7in X 4in, 3 or 8 ol
8in Dual cone 8 ohm
CELESTION 8in, 15 ohin
ADASTIZA 10in, 8 or 15 ohm,
10w
BAKER GROUP 25 12in, 8 or
15 ghin. 25W
P.&P
Sin, 8 ohm, 5W C/Mag.
2lin, 8 ohin or 64 ohm
r.&p.

TWEETER AND CROSSOVER
EMI 3lin, 3 or 4 ohm C/Mag.
Cone Tweeter ¥ or 15 ohm, 10W
Cone Tweeter 8 ohm, 3W

Horn Tweeter 8 ohm, 20V

Dome Tweeter 8 ohin, 30W
Crossovers C

(8 ohm}, (

KIT FORM CABINETS, TEAK
VENEER. 12inx 12inX6in with
8in X 3in or 6linand 3lin

cutout
17in X 1¢in x Yin with 8in or

8in,

13in x 8in eutout
18in x 11in x $in with 13in X
8in cutout for M1 350
P. & P.each

MICROPHONES

CM20 Crystal 1land

CM70 Planet stick metal,
switch eryrtal

DM160 Dynamic uni-dir, ball

metal
D130 50K /600 ohms, uni-dir,
ball metal

TW206

5
CONDENSIR MIKE 600 ohm,

uni-dir
Cassetle 8tick Mike with R.
Control onfoff switch (25
and 3-5mm J/Piy)
P& P

PHOTOELECTRIC KIT

CONTENTS. P.C. Chassis Board, Chemicals, Etching Manual, Infra-Red Photo-
transistor, Latching Relay, 2 Transistors, Diode, Resistors, Gain Control, Terminal
Block, Elegant Case, Screws, etc. In fact everything you need to build a Steady-
Light Photo-Bwitch/Counter/Burglar Alarin. etc. (Projeet No. 1) which can be
modified for modulated-light operation with a few additional components.

PHOTOELECTRIC KIT
£2-85

Y
X — Y Postage and Pack. 15p (U.K.)
PHOTOELECTRIC | [ = R ) Commonwealth
BURGLAR ALARM ot i SURFACE MAIL 25p
(IMVISIBLE BEam TYPE]| LR - AIR MAIL £1-40

Australia, New Zealand,
8. Africa, Canada and U.8.A.

I3 Also Essential Data Circuits
e 3 \C ) and Plans for Building
g % 10 Advanced Designs

INVISIBLE BEAM OPTICAL KIT

Everything needed (except plywuod) for building
Photocell Receiver (an illustrated).
Counters, Door Openers, etc.
CONTENTS: 2 lenses, 2 niirrors, @ 45-degree wooden blocks. Infra-red filter, pro-
jector lamp holder, screws, nails, brackets, building plans, ete. Price £1.45. Postage
and Pack. 10p (U.K.). Commonwealth: Surface Majl 20p, Air Mail 50p.

LONG RANGE INVISIBLE BEAM OPTICAL KIT
CONTENTS: As above. Twice the range of standard kit. Larger Lenses, Filter,
ete. Price £2:10. Postage 15p (L.K.). Comimnonwealth: Surface 20p, Air Mail £1-15.

BIOFEEDBACK AMPLIFIER KIT

Tunable, General-Purpose, Interference- Rejecting Dilferential Amplifier for experi-
mental investigation of signals produced by the brain, heart and mmscles. When
used with an oscillose.pe, or aural indicator, it enables you to monitor your brain-
waves, learn to relax, meditate, ete.

CONTENTS: All Capacitors, Resistors, Pots, Semiconductors, 1.C., Electrodes,
Leads, Chassig, Case, Ratteries, Plans and Instructions. Price £4-75 postage and pack.
25p (U.K.). Commonwealth: Surface 30p. Air Mail £1

ALPHA-BETHA-THETA BRAINWAVE MONITOR KIT

Aural Brainwave Indicator for use with a Biofeedback Atnplitier.
brain frequencies into audible signals for easy recognition
CONTENTS: Resistors, Pots, Capacitors, Transistors, Diodez, Leads, Chassia, Case,
Earphone, Battery, Plans and Instructions. Price £3-25, postage and pack. 15p (U.K.).
Commonwealth: Burface 25p. Air Mail 75p.

YORK ELECTRICS Mail Order Dept.
335 BATTERSEA PARK ROAD, LONDON, S.W.11

Send S.A.E. for full details. a brief description of all Kits and Projeets

1 Invisible- Beam Projector and 1
Suitahle for all Photoelectric Burglar Alarms,

Converts aubsonic

SOLDERING IRONS
ANTEX CN240 15W
Sk1 Kit (15 watt iron, 2

gpare Bib, etc.)
X235 95W (low leakage)
P.&P

CARTRIDGES
ACOS GPOL/28C or (:P91/38C
Stereo comp.
G931 Stereo erystal
P94/ Stereo crystal
GPa5/1
GPUs/1
P10l
(P104
SONOTONFE 9THAC Stereo
ceramic, dian
19-T1 stereo eryvstal

PR RPREPREE
BN TDD
Soadand

3
=13

BSR SC5M Stereo ceramic
SXOH 8tereo crystal
3M Stereo crystal
X5H Mono/sterec
X 5M Mono/stereo
GOLDRING G800
G850
GROOE
STYLI FOR ABOVE P. & P
Sanphire 35p 1. Diamond
GOLDRING CGB0C/GB5S0
GBOOKE

G001 © 3D EI i it
WP UNDDONODDED
SERSLRIRRB3R

BATTERY ELIMINATORS
240V input 6. 7°5 or 8 300mA
12V d.e.input (fita 1n car lighter

socket) 6, 7-5 or 9 d.c. output
at 300mA
P. &P

TAPES Stnd Lb
Sin 45p 55p
1 in 55p 65p

7in 70p 1.00
P & P 1-3 each
4 or more lot

LOW NOISE CASSETTES

1-5 6-10
U60 35p 33p
cho 45p 43p
€120 55p 52p

Cassette Head Cleaner
P. & P.1-5 each
6-10 lot

11-20 post free

PLASTIC LIBRARY CASES for
Sin Reels
Hlin Reels

7in Reels
CASSETTE CASES
>. & P 1-3 each 5p; 4 or more

0-20

BIB ACCESSORIES
Tape, Ilditing Kit. Ref
Recording Tape Splicer, Ref. 20
Cassette Tape, Editing, Ref. 24
Cassette Salvage Kit. Ref. 29
1:2'a Cassetie Cane, Ref.
Stylus Ralance, Ref. 3
Spirit Level, Ref. 46
1i-¥i Stereo Test Casscite
Groove-Kleen Record Cleaner
P &P

ATl
DO D e OO
38n88358

—
o
S

010

BUDGET SPEAKER
SYSTEMS

1. Pr. of lOwatt Xohm 2

system in de luxe teak

cabipet 187 x 11" x 9%

inc. pluga. £25-00 per pair,

speaker
veneer
wired,

Pr. of 20watt Bohm 2 speaker

sy
7.

17.000c.p.=. Teak veneer cab.

tem freq. response 50c.p.g. to

214"

127 X 9" with 12ft. cahle and

x 1t
plugs. £29.95 per pair.

Send 25p for COMPLETE CATALOGUE, refundable upon first order.

ALL OUR MERCHANDISE IS FULLY GUARANTEED

Riversdale Electronics

Mail Order Department PE/6
P.O. Box 470, Manchester M60 4BU
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&£ AMAZING MINI-DRILL

ey = Indispensable for precision
[Rees drilling,grinding,polishing.
i PRECISION etching, gouging, shaping.

Precision power for the
enthusiast. Shockproof.
Completely portable power
from 4% volt external
battery. So much more
scope with MINI-DRILL.
Super Kit (extra power, in-
terchangeable chuck) £6-35

p.p. {3p.
De Luxe Professional Kit
with |7 tools £9-40 p.p.

+ 6 TOOLS 23p. Prices include V.A.T.

Money ref. g'tee. MER S pplY CO

Dept. PE6D Nailsea. Bristol BS19 2LP

PARKERS SHEET
METAL FOLDING
MACHINES
HEAVY VICE
MODELS

With Bevelled Former Bors

No. |I. Capacity 18 gauge mild steel x 36in. wide €21 carr. free
No. 2. Capacity 18 gauge mild steel x 24in. wide £15 carr. free
No. 3. Capacity 16 gauge mild steel x {8in. wide £15 carr. free

Also new bench models. Capacities 36in. x 18 gauge £40. 24in. x |6 gauge £38.
Carriage free. Add 10% VAT to total price of machine.

End folding attachments for radio chassis. Tray and Box making. Steel Angle
36in. model, 40p per. ft. Other models 30p. The two smaller models will form
flanges. As supplied to Government Departments, Universities, Hospitals.

Money refunded if not satisfied. Send for details.
A. B. PARKER, Folding Machine Works, Upper George St., Heckmondwike, Yorks. Teleph 403997

One year's guarantee.
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STROBE !

VARIABLE VOLTAGE TRANSFORMERS STROBE! STROBE!

INPUT 230/240V a.c. 50/60 OUTPUT Build a Strobe Unic, using the latest type Xenon
VARIABLE 0-260V white tight flash tube. Solid state timing and
o triggering circuit. 230/250V a.c. aperation. N @retaie GonarAEHen, daa
All Types EXPERIMENTERS' ECONOMY KiT enamel embedded winding, heavy
SHROUDED TYPE Speed adjustable | to 30 flash per sec. All duty brush assembly, continuously
0-5 KVA (2} amp) (MAX) £10-00 ele:gron:: components ineluding Xenon Tube rated. :
7l. z\\?ﬁ ﬁoamp)) :l’::;((; leg{g iﬂ:‘d:;f'\jlsr.lll_;t'l;ni f(é'.:_o Post 30p. %? I5V'V’AT'II' 10/25/50/100/250/300/500/1 k/ohm
amp ° ost |0p.
3 KVA (I15amp) (MAX) £31-25 ldealiy suitable for schools. laboratories, etc. 50 WATT l/5 10/25/50/100/250/500/1k/ [ Sk
4 KVA (20 amp) (MAX) £72-50 Speed adjustable 1-80 f.p.s . ohm £1:60, Post |0p
37-5amp (MAX) £102 50 ,’?””';’o" i output of Hy-Lyght. Price £12.00, 100 WATT 1/5/10/ 15P50 |oc5) /250/500 1k /1 -5k/2 -5k
CARRIAGE AND PACKING O L2 3:5k/Sk ohm £2-35. Post |
EXTRA HY-LYGHT STROBE MK {1 Black Silver, Skirted kncb calibrated in Nos.
For use in large rooms, halls and utilises a silica I2-9. I4in.dia. brass bush. Ideaifor above Rheostarts,
cube, printed cirtuic. Speed adjustable 0-20 f.p.s. 2p each,
L.T. TRANSFO RMERS Light output greater than many (so called 4 STEMENS . PLEGSEY. E
All primaries 220-240V Joule) scrobes. £12, Post 50p. . . Ete.
Type No Sec. Taps Price Post THE ‘SUPER’ HY-LYGHT KIT R E LAY s MINIATURE’RELAYS
1°30,32,34,36V atSA ... . . £6:90+45p Col.(1) 2 3 4
2 30’ 40, 50V at S5A B £9.15+ 60p Approx. four times the light output of our well ng ohms |
3 to 18Vat 10A ... ... .. £7:20 4+ 50p proven Hy-Lyght strobe. 1 2
46, 12V ac 20A. L. ... .. £B.60+60p ® Variable speed from I-13 flash per sec. Col. (2) 22 4-‘; |6M ggn
517, 18,20V at 20A .. oo £9:15460p ® Reactor control circuit producing an intense Working lsg 5-9 gco 709.
6 6, 12,20V at 20A R R £8-65 1+ 60p white light. ONLY £20, Post 75p. d.c. volts . cro P
702, 50 24varioa ... £675+50p | |[ROBUST, FULLY VENTILATED METAL | | Col. 3 & aa || S lp 80
8 4,6 24 32Vat I2A ... . .. £B-60+60p CASE, For Hy-Lyght Kitincluding reflector £5.75. Contraces o0 o] 98 i B
9 6and 12Vat 10A ... ... ... .. £430+40p Post 25p. Col. (4) s 16-§4 s e
Super My-Lyght case including reflector £8, Post Price 700 6-|2 ) GO HD 709-
VOLTAGE CHANGING TRANSFORMER 60p. 700 20-30 6o | so:-
M.fg. to highest W.D. spec. Auto wound, and 7-inch POLISHED REFLECTOR HD 2,500 31-43 2 ¢jo MD 60p*
tapped 0-130-160-200-250 ac least 2kVA. Can also Ideally suited for above Strobe kits. Price 55p. Heavy duty 15'540 36-45 M 60p*
be used as 230-240V input. 115V out for U.S.A. Post I5p. . 2,400 30-48 4 ¢lo 60p
equipment, or reverse to obtain 240V from | |5V Incl. Base 5.800 24-26 2 ¢clo 60p*
The ideal transformer for making up solid stace All prices | 9.000 40-70 2 ¢/o 60p*°
constant voltage unit, by use of taps the following COLOUR WHEEL PRC)ECTOR incl.P. & P 15k 85-i10 6M 60p
voltages may be obtained 30-40-50-70-90V at Complete with oil- T
10 amps. Weight 40lb, length, 260mm, height filled cotour wheel. - — - =
190mm, width 230mm. In original maker’'s wooden 100 watt lamp. 200/ A 6 VOLT D.C. | make contacts 35p. Post Sp.
case, £8. Carr. £1, 240V AC. Features 8 { ) 6 VOLT D.C. 2 make chn(ac:s 75p. Post 5p.
extremely efficient op- = | 9 VOLT D.C. RELA
PARVALUX TYPE SDI9 230/250 VOLT A.C. tical system. £18-50 q 3c/o S amp contacts. 70 ohm coil. 75p. Post 5p.
REVERSIBLE GEARED MOTORS Post 50p. 12 VOLT D.C. RELAY 1. . g
30 r.p.m. 40 Ib. ins. 6 INCH COLOUR WHEEL 3 c/o 5 amp contacts. 120 ohm coil p. Post 5p.
Position of drive spindle As used for Disco 24 VOLT D.C.3 ¢/o 75p. Post 5p
ad;us:able S 3 different lighting effects, etc. Price £4-50. Post 30p. ITT LOW PROFILE RELAY
NP "d““:,'p' 500 ohm coil, 12-24 voles D.C..
mend O e | I BIG BLACK LIGHT ¢lo. Price 85p. Post Sp each

first.class running order.

A really powerful motor 400Wace. Mercury vapour

ylera violet Jamp. CLARE-ELLIOTT TYPE RP7641 G8

offered at a fraction of P
Dy ful s { V.

makers’ price.  £6:30. Post 60p lnonwu:el;ab!e{J;L:\:i::s(ri:l apupr;_ Miniature relay. 675 ohm coil. 24 Voit D.C. 2 ¢c/o
- . cations also ideal for stage, 70p post paid

A.C. MOTOR "Mfg. by AEI. display, discos, etc. P.F. ballast 1 100 VOLT A.C. 2 c/o sealed type, octal base

Smog(h runl-mmg, gowerfUI. is essential with these bulbs. £1, Post 10p.

continuously rated, Pri f hed ball d .

reversible motor. 230/250V a.c.. bl e0s. Pos £y, Daase an 24 VOLT A.C. Mfg. by ITT.2 hd. co contacts.

SO cycle 1/50 H.P., RPM 900,

55p. Post 5p
Spare bulb £7. Post 40p.
0-25A. £3.50 post 50p. A o R

240 VOLT A.C. RELAY, Mfg by ITT. 240V A C.
BLACK LIGHT FLUORESCENT U.v. TUBES 10 amp h.d. ¢c/o contacts. Octal plug in base. (Similar

4ft 40 watt. Price £5-50. Post 30p. 2t 20 watt, b ; ; Price 75p. P 5
METERS NEW! 2tin. 5Flush £4.25, Posc 25p. (For use in standard bi-ptn to itlustration below). Price 75p. Post 5p
round. Available in D.C. Amps I, 5. 10, fittings.) HEAVY DUTY A,C.SEALED RELAYS
15, 20 or A.C. Amps 1, 5,10,15,20, MINI. 12in B watt, £1.60, Post I5p. 9in & 230/240 V. 2 c/o. 20 amp contacts. |10
Voltmeter 0.300V A.C.  All types £2. watt, £1.30, Post 15p. Complete ballase Volt. 2 c/o 20 amp contacts. Either type
Post I5p. unit and holders for 9in and 12in tube, £1-25. Post 10p.
£1.70. Post 25p. (9in and 12in measures
600 WATT DIMMER SWITCH approx.) DRY REED RELAYS
| Easily fitted. Fully guaranteed by Mfg. by ERG, 12 volt d.c. cn:apsula(ed
- makers.  Will control up to 600W of AUTO FADE Single c¢/o 65p, post paid. Two c/o 85p, post paid
3 t, lighting except fiuorescent at mains COLOUR BLEND MODULE STC 280 ohm coil 6/12V d.c. 3 make metal shrouded.
voltage. Complete with simple in- Will econtrol up to 750W. of lighting 60p post paid.
structions. £2:75. Post 25p. Automatic fade-up, fade-down at a man- Other types available, state your requirement.
R - vally pre-selected timing, which may be N, PANE
varied between | second o | minute. “HONEYWELL"” PUSH BUTTO PANEL
2000 WATT POWER CONTROL ) Based on 10 amp triac for maximum MOUNTING MICRO SWITCH ASSEMBLY
For Power toois. Heating, Sewing Machines, Lighting, rehiability. Ready built with switch and Each bank comprises a c/o rated at ;
etc £8-00. Post 27p. Time Control, on 4!” X 5" glass P.C 10 amps240V. A.C. Black knob lin.
S board. Tréree modules or more can be Fixing hole § in. ONE bank 30p;
sequenced to obtain fantastic colour TWO bank 40p; THREE bank
VENNER TIME SWITCH blending effeces. Price £12:50. Post 30p 50p. Quote for qu’an(i[)ﬁ J
TYPE MSQP per module.
HIGH VISIBILITY PANEL MOUNTING

200/250 Volt 2-ON/2-OFF every 24
hours at any manually pre-set time. 20
amp contacts. Fitted diecast case. Tested
and in perfect condition £4-75, Post 25p.

FOOT SWITCH

Suitable for Motors, Drills,
etc., etc. 5 amp. 250 volt.

’
LED’s. 0-25 inch mounting, 0:16 inch lens. Typical
parameters 2V, 20Mamps all type. Supplied complete
with snapin mountings and data. Red 4 for £1, Green
3for £1, Yellow 3 for £1. Post 5p. (in order) (£}).

PROGRAMME TIMERS
230/240V a.c. |5 r.p.m. Motors.
Each cam operates a ¢/o micro
switch. Ideal for lighting effects, ’ ‘HONEYWELL’ LEVER OPERATED
animated displays. etec. Ex equipment MICROSWITCH

tested ; ! =

Price 75p. .
AT bl ofcamimod s Laed 25tn0 s b O PRICE: 10 for £1:90. Post i5p.

12 cam model. £4.00 post 35p.
UNISELECTOR SWITCHES
N EW 4 Bank 25 Way, A/ TRIACS INSULATION TESTERS NEW!

GENERAL ELECTRIC POWER-GLAS TRIACS | Test to LE.E. Spec. Rugged metal %
construction, suitable for bench or 7

10 amp. Glass passivated plastic triac. Larest device field work, constant speed clutch. E

24V d.c. operation. £6.90, Post w,._b'
30p. 6 Bank 25 Way, 24V d.c. a

£7-90. Post 30p. 8 Bank 25
Way, 24V d.c. operation.
£9-50. Post 40p.

from U.S.A. Long term rehability. Type SC146D Size L.8in, W.4in, H.6in, weight 6lb.
10 amp, 400 PIV, £1. Post 5p. Type SCI46E 10 amp, | 1,000V, 1,000 megohms, £34. Post
500 PIV, £1-30. Post Sp. {Inclusive of data and applica- | 60p. 500V, 500 megohms, £28. Post —
tion sheet.) Suitable Diac 8p. 60p.

o

;4B|NJAIIURE U?;:SEILS?:TOR SWITCHES Al prices are subject.to 24 VOLT DC SOLENOIDS

a ositio el

oper:uon plull Iw':per v:“th an- 3 9 Unit containing | heavy duty solenoid approx. 251b
! N2 (] . t{10p inthe £)

cillary contacts. NEW Price pull linchtravel. Two X approx. |Ibpull § inchtravel.

£2:50. Post 20p. As above but b= To all orders add 10% VAT to total 6 - approx. 4oz, pull ¢ inch travel. One 24 volt d.c.,
with § Bank, 12 position. Price 2 i vatue of 00 i i i | heavy duty single makerelay. Price £2-50 P +p 60p.
£3°50. Posc 20p. g2 B8 900ds  including carriage/ INGHAREIRINHINTE

packaging.
All Mail Orders- »Callrsr ~Ample Parking Personal callers only. Open Sat.
Dept. PE6, 57 BRIDGMAN ROAD S ER v I c E 9 LITTLE NEWPORT STREET

AR TRADING CO [RTRISEIR

Showroom open Mon.-Fri. Phone 01-437 0576
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The largest selection

BIB HI-FI ACCESSORIES

EX COMPUTER BOARDS
Packed with transistors, diodes. capacitors
and resistors. COMPONENT VALUE £1-50.
3 for ONLY 85p + p & p 30p

SPECIAL. As above PLUS Power Transiators
ONLY 55p each + p & p 1ap

STABILISED POWER MODULES

Lomplete \nth curcuxt Jdiagrams, etc. 99p
vach + p &
PAXOLINE BOARDS 71 x 97 approx.

4 for 30p + p & p 20p

FIBRE-GLASS PRINTED
CIRCUIT BOARDS

164 x 4" approx 2 for 55p

DECON-DALO 33pC Marker

Etch resistant printed circuit marker pen
80p each

VEROBOARDS

Packs containing approx..
sizes, all 0 1 matrnie 55p

REPANCO CHOKES & COILS
RF Chohes
CHL.25mH 25p  CH2. 30mH 25p
CHY. T5mH 259 CH4. 10mli 25p
CHa. 1mH 25p

00sq . ins. various

COILM
DRX1 Crystal set 31p DR R Dual range 45p

COIL FORMERS & CORES
NORMAN 1 Corex & Formers 7p
17 Coren & Formers 8p

SWITCHES
DP/DT Toggie 25p SP/ST Togsle 18p

FUSES

i and "Onm.
200 24
QUIL K- HL()\\ 4p ea.

EARPHONES

Uryslal 2 .mnn plug 38p
Crystal nm |)‘IIR 33p
8 ohms 2 Smm plug £2p
N ohms 3-5mm plug 22p

DYNAMIC MICROPHONES
B1223. 200 ol plus onjofl switeh and
2o and 3 3mm plugs £1-860

3-WAY STEREO HEAD-

PHONE JUNCTION BOX
H101: £1.87

100mA, 200mA, 250mA,

ANTI-S8URGE 5p ea.

2-WAY CROSSOVER

NETWORK
K4007. 80 ohins Linp. Insertionloss 313 £1-21

SELECTED RESISTORS

K1 Our miv watt carbon- 50 for 85p

CAR STEREO SPEAKERS

De Luxe Groov-Kleen
Model 42 £1'84
Chrome Finish Model 60 £1'50

Ref. 3A. Record/Stylus Cleaning Kit 28p
Ref. 43. Record Care Kit ££-35

Retf. 31. Cassette Head Cleaner 84p

Ref. 42. Tape editing Kit £1.54

Model 4. Wire Stripper/Cutter 83p

Re:
Re
Re
Re
Re

Ba
(B
1.
8
f.

¥, Hi-Fi Cleaner 31p

32A. Stylus Balance £1-36

J. Tape Head Cleaning Kit 51p
34. Cassette Case £1.27

56. Hi-Fi Stereo Hints & Tips 32p

ANTEX SOLDERING IRONS
X25. 20 watt £1-83

CCN 240,15 watt £2-15

Madel (i 18 watt £22-15

NKZ. Holdering Kit £2-86

ATANDH: ST] £1.21. 8T2 77p

SOLDER: JR8W (i Multicore 7oz 82p
2USWG Toz 82p. 188WG 221t 28p

2INWG Tube 22p

ANTEX BITS and ELEMENTS
Bit« Na.

102 For model CN240 ¢

102 Forinodel CN240 &~

1100 ior tiodel OCN240
1101 For model CUN240 §°
1102 For model CCN240 §° ALL
1020 For model (3240 38p
1021 For mudel 1240 §° each

1022 For model G240 &
50 For model X25 4
51 For model X25 ¢~

2 For model X25 §°

ELEMENTS

ECN 240 £1-186 ECCN 240 21-32

BG 240 £1-18 EX 25 £1-16

ANTEX HEAT SINKS 10p

VAT included in all prices. Please add

10pP. & P. (U.K. only). Overseas orderp—

please add extra for postage.

NEW COMPONENT PAK

BARGAINS

Pack

No. Qty. Description Price

C1 250 Resistors inixed values approx.
connt by weight 0-58

(Augied) £3-85 per paic (2 200 Capacitors mixed values approx.

connt by weight 0-55

BI_PAK 3 50 Precision Resistors 0-19;, 0-01(‘.,

mixed valiues 0-56

4 th W Rexist xed 1 d

CATALOGUE AND LISTS 0 fnl"eq existors niixed pre ear;;

Send S.A.E. and 10p. €5 5 Pieces assorted Ferrite Rods  0-85

Ct Tuning GGangs, MW/LW VHF  0-58

INSTRUMENT CASES ST 7 Pack Wire a0 metres assorted

colonrs 0-55

CA 10 Reeil 8uitcher 0-55

C9 3 Micro Rwitches 0-55

C10 15 Assorted Pots & Pre-Setn 0-56

C11 5 Jack Socketr 3 x 3bom 2 X

. Standard 8witch Type 0-55

BlachiVia lcovered C12 40 Paper Condensers preferred (ypes

No. Lengtt Width umm Price e SRl 0-56

e s s P eis w0 mlectrolytios Trans. types 085
Cl4 1 Pack assorted Hardware—

ALUMlNlUM BOXES Nuts/Bolts, GGrommets etc.  0-86

BAal  5)° 42p | C15 4 Mains 8lide Switches 0-55

b i x 41pf 16 20 awsorted Tag Strips & Panels  0-55

BA3 4 x x 4lp| " _ B |

Bad 5y x x 47p JU17 10 Assorted Control Knobs 055

BAS 47 X x 41p JCIR 4 Hotary Wave Change Switches 0-68

me £ 3 X 38fc19 o Relavas w4V Operating 0.5

HAS x x 84p J €20 4 8heets Copper Laminate approx

Bav 6 x x ' S54p 10° x 7° 0-55

18 BALDOCK ST., WARE, Herts. (A10)
Open Mon.-Thura, $.15-6 pon, Bat, 9.16-5.30. Late Night Shopping until ¥ Fri. Tel. 615693

PLUGS AND SOCKETS

S8OCKETS
P8 35 DIN 2 Pin (8peaker) 0-06
P8 36 DIN 3 Pin 10
P8 37 DIN {5 Pin 180° 0-10
P8 38 DIN 5 Pin 240° 0-10
P8 3¢ Jack 2-3mm Switched 0-08
P8 40 Jack 3:5mun Switehed 0-10
P8 41 Jack }” 8witched 0-17
P8 42 Jack Stereo witched 0-26
P 43 Phono Single 0-06
P8 44 Phono Double 010
PS8 45 Car Aerial 0-09
PB 46 Co-Axial Burface 0-09
P8 47 Co-Axial Flush 0-14
INLINE SOCKETS

PS8 21 D.L.N. 2 Pin (Speaker 0-13
P8 22 D.N.3 Pin 017
P8 23 D.LN.J Pin 180° 0-17
P8 24 DN, Pin 240 017
P8 25 Jack 2-5mm Plastic 0-10
P8 26 Jack 3-0mm Plastic 0-12
P8 27 Jack {* Plastic 0-24
P38 Jack }” Screened 0-28
P8 24 Jack Stereo Plastic 0-22
PS 30 Jack Stereo Screened 0-32
P8 31 Phono Screened 0-14
P8 32 Car Aerial 0-16
P8 33 Co-Axial 017
PLUGS

P8 | D.I.N.2 Pin (Bpeaker) 011
P8 2 DIN.3Pin 012
P8 3 D.IN.4Pin 0-15
PH 4 . 5 Pin 180° 0-14
Pa 5 3 Pin 240° 015
P 4 h Pin 0-15
P8 7 .7 Pin 0-13
Ps 8 Jack 2:5mm Sereenerl 0-10
P8 9 Jack 3-5nmun Plastic 0-09
P8 10  Jack 3-5mm Screened 0-12
P8 11 Jack {° F'lastic 013
P8 12 Jack i° Bereened 018
P8 13 Jack Stereo Screenel 0-29
P8 14 Phono 0-08
P8 15 Car Aerial 015
P8 16  Co-Axial 010
CABLES
CP | 8ingle Lapped Screen 0-08
CP 2 Twin Common Screen 0-08
CP 3 Stereo 8creened 0-08
CP 4 Four Core (‘omimon Screen 0-23
PC 5  Four Core Individually Screened 0-30
CP 6 Micrephone Fully Braided Cable 0-10
CP 7 Threc Core Mains Cahle 0-07
CP § Twin Oval Mains Cable 0-08
CP @ Bpeaker Cable 0-04
CP 10 Low Loss Co-Axial 0-10
CARBON
POTENTIOMETERS

Log and Lin
+7K. 10K, 22K, 47K, 100K, 220K, 470K,
M, 2M

Ve 1 Hingle Less Switch 014
V(2 Single D.F. 8witch 0-26
VC3  Tandem Less Switch 0-44
VC 4 IK Lin Less 8witch 0-14
VU5 100K Log anti-Log 044
HORIZONTAL CARBON
PRESETS
01 watt 0-08 each

00, 220, 470. 1K, 22K, 47K, 10K, 22K,
47K, 100K, 220K, 470K, 1M, 2M, 47M

Practical Electronics

WORLD SGOOP

JUMBO
SEMICONDUCTOR PACK

Transistora, Germ. and Silicon Rectifiers,
Diodes, Triacs, Thyriators, 1.Cyand Zeners.
ALLNEW AND CODED

APPROX. 100 PIECES
Offering the amateur a fantastic bargain 'ak
and an envrmons saving-——identification and
data sheet in every Pak

ONLY £2 ». « r.20p.

EX-COMPUTER BOARDS—
BY THE BOXFULL!

20 Boards packed with 8emiconductors and
other Electronic Components. Each board
approx. size Binx7in. All known type
numbers and easily recognisable.

FANTASTIC VALUE AT
£2'20 per Box. P. & P, a2p-

SPECIAL PURCHASE
2N3065. Silicon Power Transistors NPN
Famous manufacturers out-of-spec devices
free from open-and short defects—every one
able! 115W. TO3. Metal Case.

OUR SPECIAL PRICE 8 tor £1

LOW COST CAPACITORS
0-01uF 400V 3p each
500uF 50V Elect 10p each

RECORD STORAGE/
CARRY CASES

Tin EP, 183in x 7in x 8in (50 records)
£22-10

12in LP, 13%in x 73in x 12} (59 records)
22:95

CASSETTE CASES
Holds 12, 18in x 3}in x 5in. Lock and
handle, £1-30.

8-TRACK CARTRIDGE
CASES

Holds 14. 13in x 3in x fin. Lock and
handle, £1-95.
Holds 24. Lock and

133in x Bin x 5iin.
handle, £2-70.

COLOURS: Red, black and tan,
please state preference

REPANCO TRANSFORMERS

240V. Primary. Secondary voltages avail-
able from selected tappings 4V, 7V, RV, 10V,

MV, 15V, 17V, 19V, 21V, 25V, 31V, 33V,
40, 50 and 25V-0-25\.
Type Amps Price P &P
MT50/} . £1.88 30p
MT50/1 1 £2-42 35p
MTH60/2 2 £8-30 40p
CARTRIDGES
ACOBGPOL-13C.200mV at |- 2cmsjeec £1-18
ACOS (:1'03-1. 280mV at lem/sec £1-85
ACOS8 GPY6-1. 100mV at lem/sec 22-85
TTC J-2005. Crystal/ i Output 95p
TTC J-20 10C Crystal/Hi Output Compatible
£1-10
TTC J-200 C8 Stereo/Hi Output £21-60
TTC J-2105 Ceramic/Med. Output £1-64

CARBON FILM RESISTORS
The E12 Range of Carbon Filin Resiatore,
» watt available in PAKS of 50 pieces,
assorted into the following groups:

Rt 50 Mixed 100 vhma-820 ohms 40p
R2 50 Mixed 1K ohms-8:2K ohms 40p
R3 50 Mixed 10K ohmas-82K ohms 40p
R4 50 Mixed 100K ohnis-1 Meg. ohma 40p

THESE ARE UNBEATABLE PRICES—
LES8 THAN 1p EACH INCL. VAT,

BI-PAK SUPERIOR QUALITY
LOW-NOISE CASSETTES
©60,32p; C90,41p; C120, 62p
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-the lowest prices!

BI-PAK QUALITY GOMES TO AUDIO!

AL10/AL20/AL30 NOW WE GIVE YOU

50w PEAK (25w R.M.S.) PLUS
AUDIO AMPLIF!F!E MODI!!'ES THERMAL PROTECTION! .

similar in their appearance and in their Th NEw AL60

general specilication. However. careful e

selection of the plastic power Jdevices has 3 . 3 oo
reaulted in a range of output powers from HI-FI Audlo Ampllfler
3 1o 10 watts R.M.S.

The versatility of their design makes them e
ideal for use in record plavers, tape recorders, FOR ONLY

stereo amplifiers and cassette and cartridge

tape playersin the car and at home. @® Max Heat Sink temp 90°C. @® Thermal Feedback
— @ Frequency Response @ Latest Design Improvements
Parameter Conditions Perlormance 20Hz to 100KHz
o - - - . . Load — 3, 4, 8 or 16 ohms
HARMONIC DISTORTION Po =3 WATTS { = 1KHz 0259 @ 0:1% Distortion C
LOAD IMPEDANCE [ 8150 @ Distortion better than @ Signal to noise ratio 80dB
- - 1% at z .
INPUT IMPEDANCE f = 1Kz 100 kO ° @® Overall size 63mm < 105mm
= @ Supply voltage 10-35 volts 13mm
LM‘QUE‘\C‘ L ReIls —fithi 0 = & Wit 0N za2o KHZ Especially designed to a strict speqiﬁcalion. Only the finest components
SENBITIVITY for RATED O/P V=95V, R1=8Q f=1KHz | 75mV. RMS have becn used and the latest solid state circuitry incorporated in this
- - powerful little amplifier which shouid satisfy the most critical A.F.
DIMENSIONS 3 x 2 =1 enthusiast.
FULLY BUILT — TESTED and GUARANTEED

The above table relates to the AL10, AL20 and AL30

modules. The following table outlines the differences
I tneir working condions STABILISED POWER

Parameter ALLO AL20 AL30 MODULE SPM80
Maximum Supply Voltage B 30 ] 30 AP80 is especially designed to power 2 of the ALS50
) . S X . Q Amptifiers, up to 15 watt (r m.s.} per channel simul-
Power out for 2°; T.li.D>. 3 watts 5 watts 10 watts Q \ taneously. This module etnbodies the latest components
(RL =80 { = 1KHz) RMB Min RMB Min. RMS Min. and circuit techniques incorporating comptete short
circuit protection. With the addition of the Mains Trans-
former MT80, the unit will provide outputs of up to 1-5
AUDIO AMPLIFIER PRE-AMPLIFIERS amps at 35 volts. Size: 63mm X 103mm X 30mm
PA 12 Use with AL10 & AL20 £4. esé unita enable you to build Audio Systerns of the highes!
MODULES ( , ) £4.35 Thest uni bl build { the highest
AL 10. 3 watts £2.19 N M - quality at a hltherto unobtainable price. Also ideal for many
AL 20. ) watts £2.50 PA 100 (Usewith AL30 & AL50) £13-15 other applications including: -Disco Systems, Public Address,
AL 30. 10 watts 23.01 Intercorn Units, etc. Handbook available 10p PR'CE £3-25
POWER SUPPLIES TRANSFORMERS TRANSFORMER BMT80 £2'15 p. & p. 28p
P8 12. (Use with AL10 & AL20) 88p T461 (Use with ALI0) £1-38 P & I’ 1op

BPM 80. (Use with also AL30 & AL50) s

LN A BRDDOD s STEREO PRE-AMPLIFIER TYPE PA100

23-21
FRONT PANELS PA 12 with Knobs BMT80 (Use with AL30 & ALS 0) £2:15
£1-00

D& P25 Built to a specification and NOT a price, and yet still the greatest value on the market,
the PA100 stereo pre-amplitier has been conceived from the latest circult technigues
Designed for use with the AL30 power amplitier aystem, this quality made unit incorporates
PA12 PRE-AMPLIFIER SPEC'F'CATION no less than eight silicon planar transistors, two of thiese are specially selected low noise
The PA12 pre-amplifier has been designed to match into | Frequency reospome NPN devices for use in the mput Ttaﬂe*l-l 4 e f £t 0
most budget ster. cst LIt is © atible with the 20Hz-50K Hz (~3dD) Three switched stereo inputs, and rumble and scrateh filters are features of the PA100,
e 20 'fl° L 50 mdio Do iflers and it | Bass control: which also has a STEREO/MONO switch, volume, balance and continuously variable
: = audio power amphilers and 12dB at 60Hz bass and treble controls
can he supplied from their associated power mupplies. | Treble control SPECIFICATION
There are two atereo inputs, one has heen designed for use 14dB at 14K Hz Frequency Kesponse 20Hz—20K Hz 1dB
with *Ceramic cartridges while the auxiliary input will [ *Inpnt l-Iml)edﬂ\l;Ce & Harmonic Distortion better than 0-19,
suit most tMagnetic cartridges. Full details are given in - nnl'ii eg(-’(;’m'{‘ Tnputs: 1. Tape Head 1:25 mV into 50K
the specification table. The four controls are, from left to [ 41,00 ‘,‘h'l‘,r:edmie' 2. Radio, Tuner 35 mV into 50K 0
right: Volume and onfoff awitch, halance, bass and treble. 30 K ohms 3. Magnetic P.U. 0 'f,‘,‘ into 30K )
Size 152mm X 84mm X 33mm Sensitivity 4mV Allinput voitages are for an output of 230mV. Tape and P.U. inputs
N ” y equalised to RIAA curve within 1dB. from 20Hz to 20K Hz.

i

Biaxs Control 13dB at 20Hz
ble Cont; t 20K 1
LOOK FOR OUR Flitere: Rumple (High Pasn) ook * :
Scratch (Low P
SEMICONDUCTOR ADVERTISEMENTS IN Sigual/Some st mugilg.m —a5dB
E 5 Input overload + 26
Practical Wireless and RADIO CONSTRUCTOR supply + 35 volts at 20mA
Dimensions 292mm X 82mm x 35mm

ONLY £13:15

ALL PRICES INCLUDE VAT | seign:cotriers o Satvisiead'y's
The STEREO 20

The “"Stereo 20" amplifier is mounted, ready wired and tested
on a cne-piece chassis measuring 20cm x 14 an X 55 ¢m.
This compact unit comes complete with onjoff switch
volume control, balance, bass and treble controls.
Transformer, Power supply and Poweramps.
Attractively printed front pane! and match-

ing control knobs. The *'Stereo 20'’ has been

designed to fit into most turntable plinths

withcut interfering with the mechanism or,
alternatively, into a separate cabinet.

Output power 20w peak. Input 1 (Cer.)

300mV fnto IM. Freq. res. 25Hz-26kHz

Input 2 (Aux.) 4mV into 30K. Harmonic
distortion. Bass control + 12dB at 60Hz

typically 0259 at 1 wott. Treble con. o

t lddﬂylt 14kHz. L I4 45

Giro No. 388-7006

Piease send all orders direct to warehouse and despatch department

-PAXK

P.0O. BOX6, WARE - HERTS

Postage and packing add 11p. Overseas add extra for airmail.
Minimum order 55p. Cash with order please.

Guaranteed Satisfaction or Money Back
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The items below are from the March
Supplement to our 1974 Catalogue. You
can receive this catalogue and the next 12
supplements by sending 66p.

Stereo Radio Cabinet. Lung, Luw and Modern
Teak veneered with sliding front and tapered
legs. Speaker spaces each end. Size approx
4ft. 27 x 10° X 15". Probably cost over £20 to
make. Our Price £8-10 each. We can arrange
dehivery within 200 miles if you order 10 or more.
Bush Record Player. Bush Ref. No. SBRP 64.
Separate bass and treble controls help give this
unusually good sound quality. A suitable amplifier/
speaker unit converts this to full stereo. Cabinet
size 717 X 16]” x 18" deep. Finished in charcoal
grey leather cluth. Fully transistorised with 87 x
0" speaker. Controls bass, onfoff, treble and
volume. Hocket stereo. Makers recommended
price £27-73. Qur Price £17.72. A saving of over
£8. Post and insurance £2
Erres Table Radio. Dutch made. Three wavebands
(L.M. & S.). Nice size (16}* x ®1* x 3") wooden
cabinet with high gloss finish. 6” x 47 speaker
gives better than average tone—these radios are
very well made from good quality components
and should nut be confused with Hong Kong
nakes, They recently relailed at £18 each and
were well worth it. The ones we have are brand
new and working but have failed final inspection
because either they will work only on mains or
only on batteries. it iz unlikely that the fault is
very much however and we are arranging for a
circuit diagram. Price £8:64 plus £1 post and
insurance
Electric Welder. Big transformer in metal case
with carrying handle and control switch, output
through ve heavy duty terminals. Output
volts  1°9-4 volts max. 117 amps—normal
matns 1nput sucket for uptional fool switch
2 carriage up to 200 miles. A further
100 miles extra.
24v 3 amp Mains Transformer. Upright mounting
with fixing clamps, standard primary 240/200/
195/ 160 —£3-50 plus 30p post and service
Mains Transformer, (5-5v-0-5-3v at 500 mA and
IV at 1 amp). Normal tapped primary. Upright
mounting with ng lugs. £1.00.
Maing Transformer. (18v-37 9v—-4)lv at 2 amp
or thix would function at 1¥v-0-18v). Primary
tapped 110, 113, 1t 200, 220 and 240v selected
by labelled plug. Primary screen and multi-
tapped. Upright mounting with fixing lugs £2.85.
Midget Two Gangs. Tuning condenser as fitted to
many Japanese and Hong Kong radios—probably
200pf each section with |” spindle with terminals
less trimmers, Price 38p. With trimmers 50p.
Rods for aerials, etc. The following types
stock: Dia. 1", 4" long 15p, 5" long 18p;
6" long 25p, 8" long 30p
long 309';

Photo Resistor. Mutlard type
resistance from approx. 250Kohms in dark to
only approx. 200 ohms in bright light but it is
only quite small, in fact less than |” square with
leads coming out of corners on one side. Price 22p.

- whubbaigion face for flug

moving iron, idea arger.

-8
mounting
75p each
LF. Transtormers. Tuneable around 465 Ke
Japanese manufacture as fitted to many Japanese
'nade portable radios. Three sizes available:
Sub-miniature, approx. |” x |° x 3* high
Miniature, approx. .~ X 17 X " high. Small
approx. 9167 x 16" x " and Standard,
9107 x 9/107 x 37. Allat 11p each

12V Power Pack “"Smooth fiow™ double wound
mains trangformer, full wave rectifier and overload
protection. Completely enclosed in plastic case
with output terminals and flex lead—ideal tu
aperate models, drive motors, charge small bat-
teries, ete., ete. Price £2.25.

Time Switch. Mains driven 24 hours clack—driving
* pairs of onfotf awitches this switch sequence will
repeat until re-programmed. Complete in pressed
«teel case with glass window in front. Continenta)
make. Price £3-50.

Relay. Clare Eliot. Sealed and wire ended. 675 ochm
coil with two pairs change over contacts. Price
£1.85.

TERMS:—Add 10°% V.A.T.

Send postage where gquoted—other items, post
free il order for these items is £8:00, otherwise
add 20p.

J. BULL (ELECTRICAL) LTD.

(Dept. PE), 7 Park Street
Callers to:

Croydon CRO IYD
102/103 Tamworth Road, Croydon

-N-T-E-R-L-0-G-K-I-N-G
PLASTIC STORAGE DRAWERS
I

m. i | il

Ik
|||'|,|I
il
‘l i

Newest, neatest
system ever
devised for storing small
parts and components:
resistors, capacitors, diodes, transistors,
ete. Rigid plastic units interlock together
in vertical and horizontal combinations.
Transparent plastic drawers have label slots.
Build up any size cabinet for wali, bench or
table top.

BUY AT TRADE PRICES!
SINGLE UNITS (ID) (Sins x 2fins x
2%ins). £1-75 DOZEN.

DOUBLE UNITS (2D) (Sins X 4}ins X
2}ins). £3 DOZEN.
TREBLE (3D) £2:90 for 8.

DOUBLE TREBLE 2drawers, in oneouter
case (6D2), £4-25 for 8, EXTRA LARGE
SIZE (6D1) £3-90 for 8.

PLUS QUANTITY DISCOUNTS!
Qrders £10 and over DEDUCT 5% in the £
Orders £20 and over DEDUCT 749, in the £
Qrders £50 and over DEDUCT 10% in the £

PACKING/POSTAGE/CARRIAGE: Add 35p
to allordersunder £10. Orders£10and over,
packing/postage/carriage free.
QUOTATIONS FOR LARGER QUANTITIES
Please add 10% V.A.T. to total remittance
(Dept. PES)124 Crickle d
flAIDﬁ@% Broad London. N.W.2

y. London,
Tel. 01-450 4844

.

A DEXTER

DIMMASWITGH

ALLOWS COMPLETE
Y

¥

»

LI&SHTING CONTROL

The DEXTER DIMMASWITCH is an attractive
Dimma unit which simply replaces the normal
light switch. It is available as a complete “ready
to install” unit or “simple to assemble’ kit. Two
models are available controlling up to 300W or
B600W of all lights, except fluorescents, at mains
200-250V, 50Hz. Alt DEXTER DIMMASWITCH
models have built-in radio interference suppfes-
sion. 600 watt £3.52 Kit form £2.97

300 watt £2.97 Kit form £2.42
All plus 12p post and packing

Prices include VAT. Please send ¢.w.0.10:

DEXTER & COMPANY
1 ULVER HOUSE

AS SUPPLIED
10 #.M. GOVERNMENT
DEPARTMENTS, HOSPITALS,
LOCAL AUTHORITIES,

19 KING STREET
CHESTER CH1 2AH
Tel: 0244-25883 €.

SINCLAIR CALCULATORS
Cambridge Kit

Cambridge Assembted £21-95 (£2 50)
Executive with Memory £34.95 (£3 75)
New Sinclair Scientific £39.95 (£4-25)

£19-95 (£2-25)

FERRANT! ZN414

IC radio chip with data £1-20 (23p) Also avaiable kit
of extra parts to complete a radio £2 39 {40p} Send

S AE for free leafiet

SINCLAIR PROJECT 80

AFU £6-95 (63p)
240 £5-45 (54p)
280 £6 95 {69p)
Q16 £7-70 (77p)
PZ5 £4-98 (49p)
PZ6 £7 98 (79p)
PZ8 £7 98 (79p)

Decoder £7-45 (74p) Trans for PZ8 £2-95 (50p) Tuner
£11-95 (£1 19) Stereo 80 £11-95 (€1 19) Project 805 £26-85

(£2 69)
2 x 240 Stereo 80/P25 £25:00 {£2 50).
2 x 240/Stereo 80 P26 £27-75 (£2 77)

2 x 28(0/Stereo 8 PZ8/ Transformer £33-11 (€3 31)
Write for our most competitve quotation We
specialize in exporting Project 80 and charge oniy

token postage on large airmari orders

Send S AE for tree leaflet on new quadraphonic

adaptor for use with Project 80 £9 95 (£1

30

SINCLAIR
SUPER IC12
6W rms power
With 44 page
bookiet and
printed circuit
£2-10 {43p)

b

DE LUXE KIT FOR THE IC12

lncludes all parts for the printed circuit and volume
bass and treble controls needed to complete the
mono version £1 60 (27p) Stereo model with balance

control £3-60 1480)

IC12 POWER KIT

Supplies 28V 0 5A £2 67 (500)
LOUDSPEAKERS FOR THE IC12
Sn 8 ohm €1 10 (27p) 5in x 8in 8 ohm £1
PREAMP KITS FOR THE IC12

Type 1 for magnetic pickups mics and tuners Mano
model £1 35 (25p) Stereo model €2 40 (36p) Type 2

for ceramic or crystal pickups Mono
Stereo £1-30 (25p)

SEND S A E FOR FREE LEAFLET ON KITS

55 (37p)

65p (18p)

BATTERY ELIMINATOR BARGAIN
The most versatile battery

eliminator ever  offered
Switched output of 3. 44,
6. 74, 9 and 12V st S00MA
£4:15 {(70p)

Other  eliminators  stocked-
S0mA—6V., £1-88 (30p). 9V.
£1-80  (30p). 7}V casseite
type. €2-28 (30p). Oouble
6 + 6V, £2-50 (35p) 9 + 9V
£2-50 (35p).

500mA (higher current de luxe modetsi—6 74 or 9V

({state which) £2 85 (50p)

S-DECS AND T-DECS

S5-DEC £1 98 (31p)
T-DEC £3 63 (47p)
u-DEC A €3-99 (51p)
u-DEC B £6-99 (81p}
IC carners 16 dil—plain

81p (15p}. with socket £1-77
(25p} 10 TOS—plain  78p
(15p) with socket €1 68
24p)

Experiment guides A £1 50 (26p} B£1 77 (29p) C90p

(15p) D €2 40 (35p) E £4 20 (S3p)

ZIPPY CABINETS

Attractive plastic instrument cases in 4 sizes 80 x 50 x
30mm. 60p (25p) 115 x 65 x 40mm. 87p (30p) 155 x 90 x
50mm €120 (35p) 210 x 125 x 70mm €1 BO (45p)

ECONOMICAL
QUADRAPHONICS

thesizer 1n attractive cabinet Just feed
ordtnary stereo hi-fi into it and hook up to

to obtain the iatest experience in sound Send S A E

for tree leaftet

£9-95 (£1-30}
Complete self-contained matrix quadraphonic syn-

output of
4 speakers

SWANLEY ELECTRO

P.O. Box 68, Swaniey, Kent BR8 8TQ

Please add the sum shown in brackets after the price

to cover the cost of post and VAT

NICS

Otficral credit orders from schools etc welcome
No VAT charged on overseas orders
Practical Electronics June 1974




SONAX ELECTRONICS

FANTASTIC
KIT OFFER

"= RONDO |

complete quadraphonic —

AS FEATURED IN

Hi-Fi System

There's never been an offer like it! Construct this 80
performance speakers. All finishes including polishing
are already completed.
room setting.

PLEASE SEND ME

PLEASE TICK BOX

CBS SQ* MATRIX DECODER *TM CBS o
Complete kit. Post Free. Inc. CBS Licence £8 00 D
- Fee + VAT 80p
PREAMPLIFIER BOARD » .
Complete kit. Post Free. -+ VAT 33p £3 30 D
MASTER VOL..TONE/BALANCE BOARD £9.35 D
Complete kit. Post Free. -+ VAT 93p
POWER AMP BOARD AND HEATSINK ).
(Stereo Pair) £8 25 D
Complete kit. Per Board. Post Free. + VAT 82p
POWER SUPPLY BOARD COMPLETE .
Post Free. -+ VAT 55p £5 50 D
MAIN SMOOTHING CAPACITORS £|-65 ':]
(Two reqd.) Post Free. -+ VAT lép Per Pai
r Pair
MAINS TRANSFORMER £6e
Post Free. -+ VAT 68p £6 87 D
CHASSIS-PUNCHED AND DRILLED £3-57 D
WITH SCREENS Post Free. - VAT 35p

SPEAKER KITS

PRACTICAL ELECTRONICS

watt RMS Quadraphonic System with 4 matched high
of cabinets and brushing and anodising of metal work

You can achieve the finest production finish and the styling will do justice to any

RONDO CASE .

Post Free. -+ VAT 19p £I 92 D
HARDWARE PACK o

Post Free. -+ VAT 22p £2 20 D
CONTROL SECTION FASCIA .

Post Free. + VAT 38p £3 85 D
STEREO DECODER KIT .

Post Free. -+ VAT 65p £6 54 D
STEREO DECODER READY BUILT AND o
TESTED o £7 64 ':]

Post Free. -+ VAT 76p
ALSO—Suitable record playing equipment

GOLDRING GIl01/2 TURNTABLE o
Less Cartridge £23 90 D
Post Free. - VAT £2-39 ’
DEUTSCHE ELAC STS 144/17 CARTRIDGE o
Post Free. - VAT 79p £7-90 D

All components parts for ‘‘Rondo’’ loudspeaker assemblies are available, including special precision machined wrapround cabinets for
2 P g Sp

very easy construction and perfect professional finish—as shown in fi
COMPLETE SPEAKER KIT WITH 4 DRIVE UNITS,
CROSSOVER WADDING, ETC. INCLUDING CABINETS

Price Per Pair  £34.5() D

Post £1. -+ VAT £3-55

SPECIAL OFFER - SAVE £7

4 Speaker kits (as required for Rondo) .
Post £2. -+ VAT £6:40 £62 00 D

Comprising 16 loudspeaker drive units, FOUR 5 element crossover networks
including |2 prewound coils, four fully machined and polished wrap-round
cabinets, four routered front and four routered back panels. 72 feet of coded
coloured wire, four recess panels containing din and 4mm sockets, 24 lengths
of 2”7 thick special acoustic wadding and latest acoustically transparent Declon
fronts to complete the finish.

MONEY ENCLOSED £

ADDRESS
POST TO:

SONAX ELECTRONICS, Spencer House,

Practical Electronics June 1974
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BASS DRIVE UNITS (2 per cabinet) o

Post Free. -+ VAT 42p £E4A%E D
TWEETERS (2 per cabinet) o

Post Free. -+ VAT I2p £EIA%2 D
CROSSOVER KIT (I per cabinet) .

Post Free. '+ VAT 25p £E2A£g D

DETAILS OF ANCILLARY KITs [ |
We apologize to our customers for any inconvenience caused by delay

in delivery. This is due to tremendous demand for our products and we
are endeavouring to clear back-log with all possible speed.

BLOCK CAPITALS PLEASE
CHEQUE/P.O./MONEY ORDER

Brettenham Rd., Edmonton, London, N.18

493




U080

DEXATRON UNITS
Contain 2 CV2271 Dekatrons. 2 4-digit
resettable counters. 2 sealed relays, 2
ECCB1, R's, Cs. atc. Only £1-70 (30p)

FERRIC CHLORIDE
Anhydrous to Mil-spec in 1lb sealed
packs 11b SSp (20p); b £1-32 (30p).
101b £3.85 (60p)

VERSATILE POWER UNIT
Contains mains transformer. 2A thermal
cut-out and bridge rect Will give
1-7-10 5V with 2 extra capacitors (pro-

28ib FLOOR SWEEPINGS
Clearing Deptford shop to make more
room—must sell tons of components,
etc at give away price'' Only £3 carr
paid

7Ib BARGAIN PARCELS
Hundreds of new components—resis-
tors. capacitors, switches. pots, pius
PC boards with transistors and diodes.
also crystals and loads of odds and
ends Amazing value at £1-82 (40p)

COMPONENT PACKS

500 asstd resistors £1-10 (20p). 2.500

H . K £4 (40p), 10.000 £13 (€£1.10), 100.000 £88
SP-152 SP-352 SP-352 xegi_k:z:,lp'sl Eﬂ%f’;’z&:"gg pius carr 150 poly. mica. ceramic. etc.
BECKMAN PLANAR GAS DISCHARGE DISPLAYS h Brand new. complete with Information. C2P% 66p (10p).
Continuous 7 segment, attractive orange. viewing up to 96p (20p) COMPUTER PANELS
SP152 13 digtts (0-55in) clock module £4-00 + VAT - £4-40 3Ib asstd £1-10 (30p). 7lb £2-20 (40p).
SP352 2 digits (0-55m) £4-00 -~ VAT £4-40 PP IEIERTURAT 12 high quality paneis with iC's. power
Other modules availabie. including In fully screened case 5¢ x 5 3jin '1"":'8;0;:- trimpots. etc.. £2-20 (30p).
SP151 34 digits (0 50im). + a.m pm . clock module £7:20 ~ VAT - £7-92 2 GET116 on heat sinks, 2 zeners. 3 pot 100 13 (€1
SP332 2 digits (0-33in) £4-00 ~ VAT £4-40 cores, 4 small transformers. 1% resistors NEW COMPONENTS
and capacitors. 40 way tagboard and 4
CT5001 4 FUNCTION CALCULATOR iC £6-00 + VAT  £6-60 fuse With circult, 720 (30p). & Tor 5“3}’55;‘,,5%?;7'3"’,,,”3‘{;17'1”‘&c’gﬁfe
£2-20 (65p). 100 for £33 pi
SLA7 0-33In RED LED DIGITAL DISPLAYS (2, L D) CD CUIAR 13p; BCY72 9p; 741C TO9 35p.
Pack of 4 4 » €17 £6-80 - VAT = £7-48 TRENDATA KEYBOARD
Packof 6 6 = £1 70 £10-20 - VAT E11-22 Polishe 3W CASED AbM"LIFlER Computer data inpulc;ermlnal with dis-
olished wooden cabinet 14 x 13 x 9in lay Converts to IFO code Contains
MM35316N ALARM CLOCK iC £15:-00 + VAT - £16-50 containing a sensitive 4 valve amplifier gveyr 140 IC's. Brand new and boxed
with tone and volume controls. 3 watts  Original cost £650. but no data available
RCA TAB0S5T LIQUID CRYSTAL DISPLAY £11-80 + VAT £12:76 output to the 7 x 4in 30} speaker Also so only £88 (£2) Send 10p for photo
included is a non-standard 1 deck
MM5316N ~ TAB0SST together, ONLY £21-00 - VAT - £23-10 Supplied in goc::d :or:ing .:cendi:i%n 727727777722727
Supplied with Soldercon pins to make clock chip socket girth tci:cmt $:andlrd 'mains ::pargtlinv + 80 + 20uF 350V 11p; 10 for 83p (30p)
: eat for guitar practise. etc . 8uF 2,500V £2-20 (60p). 4uF 2.000V £1-10
PCB for P.E Digital Clock with RCA L-C £1-50 + VAT  £1.65 é:-ao (€1-10 up to 200 miles, £1-35 over} uuop). 10F 236V l(lp ?‘I)Ep)L:‘ 1N2W resistor
uitable cassette. £1-10 (30p). Spare dp; 1001 2W 10 for 28p; 4 le 8
NEW MOSTEK ALARM CLOCK IC MKS0250N £6:00 - VAT - £6-60 head, 33p; Tape (ex-computer), p7.'»;7 Y‘;xlay 33p (10p) &:n S%V ceegr:ic pm::
MKS0250N—24hr format—Alarm—Snooze—Multiplexed 4 to 6 digtt gas discharge (20p) Amplitier chassis only, complete caps 22pF-1,000pF, 2p. Heavy duty heat
or LED display—Display can be shared with calculator—Low cost and tested (2xECCB3. EL84 EZBO) plus sink 6 = § x 3in with 2 power transistors.
speaker £2.40 (40p). motors 40p (30p) 83p (30p)
N.B. CONSTRUCTORS OF P.E. DIGITAL CLOCK
With minor modifications an RCA Liquid Crystal may be substituted for the Siemens Sco : A A
i pes in stock tor callers. ring for details
Liqutd Crystal. and RCA L-Cs bought from us will include clear instructions on how VAT INCLUDED IN ALL PRICES. Carr in brackets, small parts 5p SAE hst,
this may be done enquiri
quiries
Data suppiied with all devices.
Also available separately at 10p per device GR E E NW E LD E LE CTR O N I CS (P E3)
No P. & P charge for UK orders Overseas P & P 50p g Goodhnrst Way, West Wickham, Kent. SHOPS AT, ;1 Deaﬂord
r (Tel. 01-692 2009). and 38 Lower Addisc] ;
SINTEL, 53 ASTON STREET, OXFORD SRR

ELECTRICITY(5vols)
ELECTRONICS(6vols)

BAS I C 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 simplified learning techniques. This easy-
approach-to-learning method has proved beyond doubt
that acquiring knowledge can be an enjoyable ex-
perience.

GUARANTEE

> Should yoube,in
any way dissatis-
fied withthe
MANUALS your
money will be re-
funded by return

To The SELRAY BOOK CO., 60 HAYES HILL, HAYES,
BROMLEY, KENT. BR2 7THP

Please find enclosed P.O./Cheque value £.. .

BASIC ELECTRICITY 5 parts £5 30 O

BASIC ELECTRONICS 6 parts £6-40 [

BASIC TELEVISION 3 parts £3:60 [J
Tick Set(s) required. Prices include Postage
YOUR 100%, GUARANTEE. If after 10 days examination you decide to
return the Manuals your money will be refunded in full.

The serles

will be of ex-
ceptional value in
tralning mechanics and
technicians in Electricity,
Radio and Electronics.

WHAT READERS SAY

Amazed 10 see so much information and in such a
S.

self-explanatory way. F.. Huddersfield
Your valuable assistance has enabled me to find a good
position as a Radio and T.V. Engineer.  D.S.. Bristol
They live up to your publicity in every way.
C.L.L., London
BEST I HAVE EVER SET EYES ON. shall
definitely recommend to friends. F.C.. Fife
WHAT A CONTRAST TO OTHER MANUALS
I have grappled with. | am delighted with them.
W.A.F.. Durham

‘—----1

........................................................................ Prrererersrsssnrerererenene

POSTNOW FOR TH/S OFFER !
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9 LARGEST RANGE
WS OF KITS &
YT GADGETS
MY T
4 I\
TEST EQUIPMENT
MULTIMETERS

(carr. etc. 30p)

ITI-2 20K {Volt Stimline £5-95
M210 (Case £1:25) 20K/Volc
Slimline deluxe £6-75
TLH33D 2K/Volt Robust £7:50
U437 10K /Volt Steel case. AC up to 40kHz
AF105 (Case £1:90) 50K/Volt

4.95
1§-95

U4313 20K /Volt AC current. Steel case 10-50
U4341 Plus Built-in transistor tester 10-50
Model 500 (Case £1-95), 30K/Volt 9.95

OTHER EQUIPMENT

SE2508 Pocket Signal Injector  2:10 carr. 15p
SES500 Pocket Signal Tracer 1:70 carr. I15p
TEIS Grid Dip meter 440kHz 280mHz
15-00 carr. 30p
TE40 AC Millivoltmeter |-2mHz  19.75 carr. 35p
TE6S 28 Range valve voltmeter 22.50 carr. 40p
TE20D 120kHz-S00mHz RF Gen. 1B-95 carr. 40p
TE22D 20Hz-200kHz Audio Gen. 19-95 carr. 40p
SE350A Deluxe Signal Tracer 12-50 carr. 20p
SE400 Volts/ohms/R-C sub./RF field/RF gen.
carr. 20p

New Revolutionary Supertester 680R

680R Multi-tester Accessories

£18-50 Transistor tescer 11.00
Electronic voltmeter 18-00
e Ampclamp 11-95
IS Temperature probe 11-95
R PAL Guass meter 11-95
Signal injector 5.95
Phase Sequence 5-95
EHT Pro 595
Shunts ZS/SOIIOOA 4-50
A SELECTION OF INTERESTING ITEMS
C3025 Compact transistor tester 6-95 p & p I15p
Q4002 Photoelectric System £l]-70
E1310 Stereo mag. cart. preamp. 4-80 p & p 25p
Easiphone DI1201 telephone amp 7-50 p & p 25p
D1203 Teleamp. with PU coil 4.95 p & p 20p
LL| Door intercomm. and chime 840 p & p 25p
|kW Dimmer/controller 3-00 p & p 10p
9" Twin spring unit  For 130 p & p I5p
16" Twin spring unit Reverbs 6:85 p & p 25p
USS0 Ultrasonic Switch Trans/Rec £12.75
C3041 1-250mHz £4-25
C3043 5CH 1-300mHz £5-75
VHF 105 Aircraft Band Convertor 4.50 p & p |5p
B2005 4 Ch. mic. mixer 420p & p I5p
B2004 2 ch. Stereo mixer 675p & p I15p

|
PK3 Kit £195p & p 10p

EXCLUSIVE: SPECIAL OFFERS

MW/LW CAR RADIO ette recorder. £59-95 c/p
+ or — Earth with speaker|50p. Pair Akai ADM
and fixings. £6:50 c/p 30p.| microphones.£6-95¢/p20p
8 TRACK CAR STEREO|PORTABLE CASSETTE
(— Earth) with speakersin| TAPE PLAYER—for car
Pods and fixings £12.50|or carry around. £7-25 ¢/p.
c/p 40p. Portable Batt/Cass|20p. HANIMAX BC808
Tape Player £7-25. POCKET CALCULATOR

Car Lighter Plug and{WITH 9%, KEY. £28.95.
adaptor for all cassette and| HANIMAX BC8IIM ME-
radioc 6/74{9 V output|MORY VERSION £37-50

(state width) £1.95 each.
Rote! Stereophones RH630
£4.50. RH700 £6:75. RH430
£3:30. Rotel RA3I0 I5+15
watt Stereo  Amplifier
(List £52:00) £34.52, Wem
WS500 Battery/Mains Cass-|(List £54-50) Price £39.95
ette Recorder £12.75. Plus free pair of stereo
AKAl GXC40 Stereo cass-|[phones.

BUILD THIS RADIO

Portable MW/LW radio kit
using Mullard RF/IF module.
Features MW—bandspread for extra
selectivity. Slow motion tuning.
Fibre glass PVC cabinet. 600MW
output. All parts £7.98 (battery
22p), carr. etc. 32p.

FIBRE OPTICS

0-01 diam. Mono Filament £3:00 per 50 metre reel
0.11 diam. 64 Fibres Sheathed £1.00 per metre.
SPRAYS 15mm diam. (Mare’s Tail Spray £10-50, 7mm
diam. £5:00).

MAINS UNIT for BC808,
BCIIM £2.85 (state model)
HANIMAX Hi0l STEREO
COMPACT RECORD
PLAYER 2 7 watts.
Complete with Speakers

DON'T RELY ON YOUR MEMORY

BUY NOW AT BARGAIN PRICES

Hi Fi and Transistors - Up to date
Brochures on request

SPECIAL PURCHASES

UHF TV TUNERS CHANNELS 21 TO 64

Brand new transiscorised geared <3 @‘ o= i

tuners for 625 Line Receiver
IF output. £2-50. Post 20p.

EASY TO BUILD KITS BY AMTRON—
EVERYTHING SUPPLIED

Model No. £ p | Model No. £
310 Radro control | 760 Acaustic switch
receiver -98 10-
300 4-channel R/C | 780 Metal Detector
transmitter  5.95 | (electronics only)
345 Superhet R/C 96
receiver 5.95 | 790 Capacitive Burglar
455 AM signal alarm 6.85
generator 12:33 | 835 Guitar preamp.
65 Simple transistor 4.2
tester 1-40 | 840 Delay car alarm
115 8 watt Amplifier 6-
3.90 | 875 CAP Discharge
120 12 wact amplifier ignition {for car
4.7 engine (—Ve
125 Stereo control l Earth)) 1315
unit 5-70 | 80 Scope Calibrator
130 Mono concrol 225
unit 3-60 | 255 Level Indicator
605 Power supply 6-15
for |15 455 | 525 120-160mHz VHF
610 Powei supply | timer 11-30
for 120 4-55 | 715 Photo cell swltch
615 Power supply 7.70
for 2 x 120 573 | 795 Electronic con-
230 AM/FM aerial tinuity tester 4:30
amplifier 293 | ggg Photo timer 13.25
280 Aum packing 871 Slide projector

lig 590

MIC preamplxﬂer i
6:08 |
|

275 auto feed COn[7l’(;]

235 Acoustic Alarm

570 LF generator
[OHz-ImHz 1580 | o for driver 7 50
570 Sq. wave generator Ql;‘ar(kx 8.75
20Hz-20Hkz 1460 checker
590 SWR meter 12.85 | 220 Signal Injector 2:30
620 NI-CAD Charger 390 VOX 15-50
12-12v 8-00 | 432 Testakit 19-30
630 STAB Power 670 Buffer Battery
supply 6-12V Ch 655
025:01A " 85| gos Copacitive Con.
520 Dé:ovmo(or spee{.ls_, tact Alarm  6:25
700 Electronic 850 Efectronic Keyer
Chaffinch 7-00 187
705 Windscreen wiper | 820 Electronic D.gu(al
timer 6-80 | Clock 585

ALL KIT5 OFFERED
SUBJECT TO STOCK
AVAILABILITY

Prices correct at time
of preparation.
Subject to change
without notice.

BUILD THIS TUNER
MW/LW Radio Tuner to use with any amplifier.
Features Muliard RF/IF module Ferrite aerial,
buite in battery. Excellent results. Size 7°

- 37”. All parts £4.85, carr. 15p.

MULTI-USE & RADIONIC KITS

10-1 10 Projects

50-1 10 Projects B-OO
150-1 150 Projects 13-20
Telephone Commu?Eica(o)r zg.(s)
X20 20 (Elec. R .
X40 40 (radio) JProjects 9.45

(carr./packing 40p)
All transistor circuits with handbooks

TBABOO 5 WATT I.C. -
Suitable alternative to SL 403D.
5/30 volt operated. 8/16 ohm
5 watt output.

With circuits and data £1.50. i

q STROBE TUBE '%TRIS(/DJIS)(?RIAC}ED

B 1/40 Sd -4

i ZFTA:A Suitable for | Z ooy £3.00

Dec. '73 Pract. ZFT8 £3.50
Electronics.  £3.00!

All types offered subject to availability.
Prices correct at time of press E &

10% VAT TO BE ADDED TO ALL ORDERS.
UK post, etc, I5p per order unless stated.

RADIO

® LIMITED
EDGWARE ROAD, LONDON W2
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303 Bargains Store (Callers only)

*TBAB0O 5W IC £1.50
*Sinclair ICR 6W IC
£1-80
*ZN4141C Radio £1-20
*Ultrasonic
Transducers £5:90 pr.

5 LARGEST RANGE OF
{#==% ' TRANSISTORS & DEVICES

JUST A SELECTION

*3015F 7SEG
Indicator £1-70
TIL 209 LED 24p each

22p each per 10
*With circuits/data
sheet,

OVER 1,500 DIFFERENT SEMI-
CONDUCTOR DEVICES IN STOCK

Free stock list—latest edition (Ref. 36) on request.

Includes radio valves,
SCR’'s, LED's, etc.

More types—better prices—
discounts for quantity small or large.

I.C.'s, rectifiers, triacs,

GARRARD BATTERY
TAPE DECK

GARRARD 2 speed 9 volt
tape decks.
play

heads.
controls.
spools.

plete with head circuits.

Fitted record/
and oscillator/erase
Wind and rewind
Takes up to 47
Brand new com-
£9.50 carr, 30p.

TOP QUALITY
SLIDER
CONTROLS

60mm  stroke high
quality controls com-
plete with knobs (post,
etc. |5p any quantity).

Singles Log and Lin
5K, 10K, 22K, S0K,
100K, 250K, 500K, |
Meg. 45p each.

Ganged Log and Lin
10K, 22K, 50K, 100K,
250K, 65p each.

(Quantity discounts
available)

Complete with knobs.

MARRIOT TAPE

HEADS

4 TRACK MONOQ or

2 TRACK STEREO

" 17 " High Impedance
£2-50

" 18" Med. Impedance
£2-50

*36"" Med. Impedance
500

R730/E732track mono
Record/Erase low imp.

75p pair.
Erase Heads for " 17 "'
18" and 36" £1-00

"63" 2 track mono,
ng 7
43 R Erase Head for

63 75p
(Post, etc. I5p any
quantity).

SINCLAIR MINIATURE AMPLI-
FIERS & TUNER/DECODER
etc. 20p)

AMPLIFIERS (carr.,
4-300,0'3w 9 volt 175
104, | watt 9 vole 3-10
304. 3 watt 9 volt 3-95
555, 3 watt 2 volt 4-10
E1208, 5w (2 volt5:10
608, 10 w 24 volt 4.95
410, 10 w 28 volt 4-45
E1206,30 w45 volt9-95
EI1210,25 + 24
watts 12 vole
RES00, 5 wate IC
mains operated
Amplifier with
controls 6:30

7-75

POWER
SUPPLIES FOR
EVERY PURPOSE

(All cased unless stated chassqs)*\

470C 6/74/9 volt 300 MA (includes Multl Adaptor
for Tape Recorders, etc.)

Lighter Voltage Adaptors

Car
voltage 6V, 74V, 9V)

¥
SC202 3/6/74/9 volt 400mA
HC244R Stabilised version

P500 9 volt 500mA

Pl1 24 voit 500mA (chassis)

P15 26/28 voit | amp (chassis)
P1080 12V | amp (chassis)

P08 45V 0'9 amp (chassis})

Pl2 44—12 volt O-4—~1 amp

SEIOIA 3/6/9/12 volt | amp (Stab.)
RP164 6/74/9/12 1 amp (Stab.)

404-406 Electronic Components and Eqyipment 01-402 8381
309 PA—Disco—Lighting High Power Sound 01-723 6963

Home and Car Entertainment Centres London and hranches now open.
120 Shaftesbury Avenue, London W1 01-437 96

144 Burnt Oak Broadway, Burnt Qak, Edgware OI 952 7402
190-194 Station Road, Harrow, Middleséx 01-663

778819

354-356 Edgware Road, London W2 015402 5354/4736

SACH4, 7 + 7 wartt
Stereo with
controls (75

SACI3, I5 + 15w
Stereo with
controls

5P40-5 2Z40/

Stereo 80/PZ5 25-00

SP40-6 2Z 40/

Stereo BO/PZS 27-75

SP60 2760/

Stereo BO/PZ8 30-45

Transformer PZ8 3.95

k‘iﬁ%ﬁ%

14-95

2:15 post 20p
300mA (State
95 ea. post 25p

3.65 carr. J0p

4.90 carr, 30p

5
0 post 25p
5 post 30p

All mail to

303 Edgware Road,
London W2 IBW

All stores open 9 am.to
&6 pm'six days a week
Hi.Fi——Tape Equipmrent
Discount Stock-List
Free at all storeg



LL..P. (Electronics) Ltd

SECOND GENERATION 25 WATT HYBRID

A brand new hybrid fabrication technique, recently perfected in our laboratories, has enabled
us to achieve our iatest range of completely integrated devices.

We have now finally reduced the modular audio amplifier to a simple input/output device
requiring only the addition of a basic unstabilized (split line) power supply.

The HY50 takes medium power modules to their logical conclusion by incorporating with it a
heatsink, which is designed in special high conductivity alloy sufficient for normal audio use
without additional chassis sinking. All this without significancly increasing the size of the
module comparable in size to a packet of "*King-size’’ cigarettes

Consistent with modern thinking a triple rated output circuit with a load fuse allows for peak
transient response without distortion but ensures the necessary protection.

SPEC,
OUTPUT POWER: 25W RMS, 50W peak music power.
LOAD IMPEDANCE: 4-160 into 80
INPUT SENSITIVITY: 0dB (0-775V RMS).
INPUT IMPEDANCE: 47k Q.
TOTAL HARMONIC DISTORTION:  Less than 0:1% at 25W typically 0-05.
SIGNAL/NOISE RATIO: better than 75d8.
FREQUENCY RESPONSE: 10Hz-50kHz -+ 1dB.

SUPPLY VOLTAGE: +25V.
SIZE: 105 x 50 x 25mm.

Price £5-80 mono £11-80 stereo. Price Inclusive of VAT & P. & P.

NEW HY5 PREAMPLIFIER

Unchalienged for two years, the HYS, our unique muitifunction preamplifier/tone hybrid, has been brought into line with the advancements in our power
hybrids.

Like the HY50, the new HYS5 has no external components and has been redesigned to run off a split power line with improvements in signal/noise, over-
load capability and reduced distortion. The output has been increased to match the power module (0dB), and share the same power supply.

Overall size is reduced by the use of a new thin film circuitry while the device still retains all the functions of the earlier device.

When combined with the HYS0 and power supply only potentiometers are required to complete a simple mono amplifier with input and output facilities
expected to be found on Hi-Fi amplifiers

The combination of two HY5's two HYS0's sharing a common power supply (PSU50) are linked by a balance control to form a complete stereo system.

SPEC.

- INPUTS ACTIVE TONE CONTROLS

Magnetic Pick-up 3mV (within 1d8 RIAA Treble + 12dB at 10kHz
curve) Bass + 12d8 at {00Hz

Cemamiclaic SuplueleB R OVERLOAD CAPABILITY
Tl::":_pzs"onrzv mV. (equalization stage) 40dB on most sensitiveinput.
Auxiliary 3-100mV. OUTPUT NOISE LEVEL
Input impedance 47k Q | kHz (below 10mV magnetic input) 68d8.
OUTPUTS DISTORTION 0-05% at IkHz.
Tape 100mV. SUPPLY VOLTAGE + 16-25V.
Main output. 0dB (0-775V). SUPPLY CURRENT I5mA.

Price £4-85 mono £8-70 sterec. Price Incluslve of VAT and P. & P.

POWER SUPPLY PSUS50

The new PSUS0 has a tow profile look being only 24in high and can be used for either mono or
stereo systems.
SPEC.

OUTPUT VOLTAGE + 25V.
INPUT VOLTAGE 210-240V.
SIZE: L.70 D.9 H.60mm.

Price £523. Price inclusive of VAT & P, & P.

CROSSLAND HOUSE - NACKINGTON-CANTERBURY -KENT

CANTERBURY 63218

Please note we reserve the right to substitute at our discretion updated versions of advertised designs
where applicable,
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*STILL AT £42:50
Solartron CD 7115.2 Double
Beam Oscilloscope D.C.—9
Mcfs; 3 MV/cm; trigger delay;
crystal calibrator; 4in flat faced
tube. In good working con-
dition. Carr. £1-50.

NEW WIDE RANGE WOBBULATOR
5 MHz to 150 MHz up to IS5 MHz
sweep width. Only 3 controls,
preset RF level, sweep width and
frequency. lIdeal for 107 or TV
IF alignment, filters, receivers. Can
be used with any general purpose
scope. Full instructions supplied.
Connect 6:3V A.C. and use within
minutes of receiving. All this for
ONLY £5-75p. P. & P. 25p. (Not
cased, not calibrated.)

20 Hz to 200 kHz WB.
SINE and SQUARE GENERA-
TOR. Four ranges. Independent
amplitude controls, thermistor
stabilised. Ready to use, 9V supply
required, £7-85 each. P. & P. 25p
(Not cased, not calibrated.)
GRATICULES. 12cm x I4cm high
quality plastic 15p each. P. & P. Sp.
12" Long Persistence Crt, full spec.
Price £7:50 to include V.A.T. & carr.
£1 WORTH OF “UFS". Six
brand new capacitors all between
15V and 100V. Total capacitance
not less than 7,000mF. P. & P. 45p.

Large quantity of good quality
components — PASSING
TRADE — so we offer 31b of
ELECTRONIC GOODIES
for £1-50 post paid.

ROTARY SWITCH PACK. Six
brand new switches (I ceramic;
1 off, 4 pole, 2 way, etc.)), 50p.
P. & P.20p.

COMPONENT PACK consisting
of 5 pots, various, brand new; 0
resistors 1 and watt, many high
stabs, etc. Fine value at 50p.
P. & P. 17p.

PLEASE ADD 10% V.A.T.
OPEN 9a.m. to 6.30 p.m. ANY DAY

CHILTMEAD | 0D

7/9 ARTHUR ROAD, READING, BERKS

(rear Tech. College)

P.C.B.PACKSS & D. Quantity 23qft
—no tiny pieces. 50p plus P. & P. 20p.
FIBRE GLASS as above £l plus
P. & P. 20p. Ferric Chloride
Resistance Pen FREE (whilst stock
lasts) on all purchases of our £I
Fibre Glass pack.

S CRYSTALS 70 to 90kHz. Our
choice, 25p. P. & P. I5p.

SANGO 50 microamp meters. 24"
diameter. Ex-new radiation equip.
£1-25 each. P. & P. 17p.
CAPACITOR PACK—50 Brand
new components only 50p. P. & P,
17p.

POTS—I10 different values. Brand
new—50p. P. & P. 1 7p.

TRIMMER PACK. 2 Twin 50/
200pF ceramic 2 Twin 10/60pF
ceramic; 2 min. strip with 4 preset
5/20pF on each; 3 air spaced
preset 30/100pF on ceramic base.
ALL BRAND NEW, _25p the lot.
P. & P. 10p.

FLAT FACED 4" Twin Beam Tube,
type Cossor 89D. Green trace. Brand
new £4 each. P. & P.37p.

LIGHT EMITTING DIODES
{Red) from Hewlett-Packard. Brand
New 38p each. Holder Ip each.
Information Sp.

PHOTOCELL equ. OCP7I, 13p
each.

Mutlard OCP70, 10p each.
MODERN TELEPHONES type
706. Two-tone grey, £3-75 each.
Two-tone green, £3-75 each. Black,
£2-75 each. P. & P. 25p each.
IDEAL EXTENSION Telephones
with standard GPO type dial, bell
and lead coding. £1.75 each. P. & P.
25p.

DELIVERED TO YOUR
DOOR | cwt of Electronic
Scrap chassis, boards, etc. No
Rubbish. FOR ONLY £3-50.

Tel.: Reading 582605/65916

for fast,easy
reliable soldering

Ersin Multicore Solder contains 5 cores
of non-corrosive flux, instantly cleaning
heavily oxidised surfaces. No extra flux
1S required

'DISPENSERS
/— : Size 5

Savbit alloy
18 swg, 24p
{illustrated).
Size 19A
60/40 alloy
18 swg. 25p
Size 15
60/40 alloy
e 22 swg,28p

(" EASY-TO-USE)

IDEAL FOR HOME)
CONSTRUCTORS

Size 1 cartons in 40/60, 60/40

.~ ap=~ and Savbit alloys
in 7 gauges 36p
. // .

Size 12 REEL
for Service
Engineers and
Electricians.
18 swg

\___ Y,

Savhit alloy. £1-16\

! Q\J

\

a BIB WIRE STRIPPER AND CUTTER )

Deluxe Model 3 Automatic opening spring,
locking catch, plastic-covered handles. Case
SNy hardened and precision ground. Adjusts

to most wire sizes. Cuts and strips

)

S O

flex, splits plastic twin fiex. 75p

>es shown are recommended retail. excludingVA
From Electrical and Hardware Shops. |f unobtainabl end 10p p&p direct to
Bib Hi-Fi Accessories Limited, Hemel Hempstead, Herts HP2 7EP
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incl. P. & P.and V.A.T.

Ready built unit, ready for connection to the |.F. stages of
existing FM Radio or Tuner. A tell tale light can be con-
nected. The unit is a small printed circuit, no further
alignment necessary. L.E.D. is recommended as the indi-
cating light, suitable device available from us at 364p.
Instructions included.

d Waws ] G.AM

inct. P. & P, and V.A.T.
only £].65 incl.

Order Code I.C.A.I.
On P.C. Board with ail components or 2
on one board for £2:86. Order Code
IL.C.A.1/S.
These amps. are supplied with afree book-
let on connecting up, specifications and
easy-to-build projects using the L.C.A.l

oW & 10W AMPS

incl. P. & P.and V.A.T.

These matchbox size amplifiers have an exceptionally good tone
and quality for the price. They are only 24in - I3in. The 5W
Amp will run from a 12V car battery making it very suitable
for portable voice reinforcement such as public functions. Two
amplifiers are ideal for stereo. Complete connection details and
treble, bass, volume and balance control circuit diagrams are
supplied with each unit. Discounts are available for quantity
orders. More details on request. Cheapest in the U.K. Built
and tested.

Now available for 5 & 10WAMPS

Pre-assembled printed circuit boards 2in x 3in
available in stereo only, will fit 0-15 edge connector.

Stereo Pre-Amp | (Pre |). This unit is for use with low
gain or ceramic pick-up cartridges. £1-21
Stereo Pre-Amp 2 (Pre 2). This unit is for use with
magnetic pick-up cartridges. £1-69
Stereo Tone Control (STC). This unit is an active
tone control board and when used with the right potentio-
meters will give bass and treble boost and cut.  £1-21
Instruction leaflet supplied with all units. Post and
packing and V.A.T. included in prices.

enclose £.....

l ............ Decoders/............
....... veerenn. [OW  Amps/.
......... ...Stereo Pre-Amps 2..
(Please insert quantities and delete those not applicable). I

[NEXGi3  coooonoasoonosacesaosossacenononooosnoanog ao00Ba0D00a Dacoonanaooea
I Address ... DBAEAG0RAAREA00A0a0R0ARAAGE05A03 I
1 = Dept. A, 1222/224 Waest Road,
I ¥V|ut$‘|iﬁ-ons-5e-i| Edn(;xo )Sf:j:‘DF. l
elephone: Southen 702 .
Co. Regn No.B20919
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New Product
CASED AUTO TRANSFORMERS I R A N F M
240 Volt Mains to 115 Volts, smart steel-
cased units coated in tough resin, fitted
with power lead. fuse and 115 Voit American | SAFETY ISOLATING 50 Volts 60 Volts

e ; :
RS Socket up to S00VA. ahove B0OVA | prim_ 190/240V. Sec. 120/240V. Centre | Prim. 200 240V. Prim. 200- 240V,

VA (Watts) brice P. & p, | TaP with screen, _ Sec. 19, 25, 33, 40, 50V. Sec. 24, 30, 40, 48, 60V.

200 . '£5.56 o3 | VA el frice P. &P | \mps Type  Price P g P. | Amps Type  Price P &P
500 |, £9:50 it St Gy G 8 05 102 g2l 2030 op B a4 E
1000 £15.02 60 149 £3.74  0-38 1 126 287
2000 ., £28.70 100 150 416 052 ) 103 3-08 0-38 2 127 577 0-42
. 200 151 £9-48 748 052 P 104 429 0-42 3 125 715 0-52
" uncoated, no fuse £2-52 250 162 12-08 957 065 3 105 577 052 4 123 9:35 0-67

: : 350 153 1400 1144 080 A 106 748 e 5 10 ﬁg; 067
500 154 16-80 1320 1-00 6 120 . -

MAINS KEYNECTOR 1000 156 3070 27-46 120 5 ROz 11-00 035 8 121 1600 100
The wafe, quick, con- 2000 158 80-85 §5-44 8 e 419 iy o L2 18-40 1500
e s & 3000 159 79.53  72.49 10 119 1760 097 12 189 21.62 110
A 12 & 24 Volts pum. 2002007 | MINIATURE AND EQUIPMENT
connect a number ‘l'“,"\’,p‘ av Type P“;e ‘1‘ P | Prim. 240V with screen.

{ applian R i i 3
auickls and 03 '“2 134 0,22 el A Sec lumlamp;rc PR g Pn!ce L
safely  to 05 11 1-34 022 30-3 ’ 200 . 238 1.23 010
the mains, 1 213 158 o2 0-6 0-6 500 500 234 130 0-10
ideal for g & 200 022 o 0-5 1000 1000 212 1-68 022
testing, dem- 4 18 275 0-38 9-0-9 100 13 1-23 010
onstrating. 9 70 3-58 042 o | g9 0-9 30 330 235 143 010
window  dis- " 108 3-96 052 0-8-9 500 500 207 2-28 0-22
plays, ete. _ S 72 4-67 0-52 0-8-9 1000 1000 208 3.03 0-30
Warning Light, interlocked to prevent = 116 587 n-o.z. 40 240 1.23 010
connertinafeheniles b ar lg.g 02 6-15 200 200 236 1.30 010
Trade Price: £2-95. Fost 25p. 2 5 - i ; ' :

rade Price: £2 ost 25p & 157 13.95 R s .20 1;3 5 2’4; {23 g}g

49 232 18-28 1-00 0-15-20 0-15-20 500 350 o 557 0-38

POWER UNIT Type P1076 60 226 2252 dd10 020 0-20 300 300 214 176 0-22

30 Volts 020 o vo 3500  (Noscreen) 1116 3.00 0-40
: 12-0-12-2 700 (D/C) 221 155 030
IHTLED g0V S =c ERLEREY, Sov. . | 015720 0-15-20 1000 1000 205 3.80 0-38
o M5 ﬂ'_';; eo-zz 0-15-27 0 15-97 500 500 203 3.08 0-38
15— - o ® n
12 it 2 0-15-27 0-15-27 1000 1000 204 324 038
2 3 3.19 0-38
s 50 3.96 0-42 PLASTIC CASED SILICON BRIDGE RECTIFIERS
4 o0 4.68 0-52 One Ainp Two Amp Four Amp Rix Amp
5 51 5.80 0-52 50 P.LV. 250 50 P.I.V.35p 100 P.LV.55p 50 P.LV. 65p
& 117 893 052 100 P.I.V. 25p 100 P.I. V400 200P1V.S0p 100 P.LV.70p
Output switched 3,45, 6.7-5, Yand 12 Volts | % 88 9-00 0-67 i V.45p 400 PLV.85p 200 P.1.V.80p
at 500imA D.C. Operater from 240V mams, | 10 9 . 10-00 0-67 600 P.1.V. 30p 400 P.LV. 5011 600 P.IV. 75p 400 P.1.V. 90p
auitable for Ra(_]ms. Tape Recorders, Record
gas:n.;tci Size T5 X 5-0 X 14-0cm. Price I PLEASE ADD 10% FOR V.A.T. I ADD 10p P. & P. PER ORDER
-85, Post 25p.

A S P LTD BYRE HOUSE - No. 2 UNIT - SIMMONDS RD. - WINCHEAP
CANTERBURY - KENT CTI! 3RW - Canterbury (0227) 52436

<> . ACITO N

SRi=hats THE HAND
IS

) WORTH £10-10
ﬂ E( |Qq INC. V.AT.
N TWE BUSH

THE TRULY POCKET
MULTIMETER FROM
CHINAGLIA OF ITALY

B 10k(YV d.c. sensitivity with 2:5%
B 0-1V to 1kV fs.d. d.c.; 5V to 1-5kV accuracy.

fsd. a.c. & Resistance 0-10kY and 0-1MQ.
[ ] 100uA to 1A f.s.d. d.c.;5mAto0-5Af.s.d. 2 Power —10to +65dB in 6 ranges.
a.c.

For further information on the "'CITO" or other instruments from the exciting Chinaglia range write or telephone:

CHI NAGLIA (U. K.) LTD. 18 Mulberry Walk, London S.W.3 Tel. 01-352 1897

Trade enquiries welcomed
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Money saving high

performance audio equipment
DIRECT FROM OUR OWN FACTORY

GUARANTEED TESTED HIGH PERFORMANCE POWER SUPPLIES

MODULES—now better value than ever
SA3s £4:45 e | K 20Hz-2skk PU4sS s £490 g

4 029 distortion B .P
35W RMS 25-50V % Noise—80dB PU70 Suits 2 SASO or £1-75 Copgne

7 transistors, 7 diodes . % 500mV into 20K
SA50 £5-65 Carrizee | % 4-16 ohms STABILISED
Ps45 gusi/t:S%SAJS or £3.50 Caﬁl;i:ge

% Simple wiring
50vY RMS 25-65V
7 transistors, 7 diodes % Short and open
Transformer for o Carriage
MT45 above £3 50 30p

circuit proof

sAloo £|0-90 * Corr;:ienduously

:?0(\:\::::‘;1!50:55' Z?i\ilodes 3 Toc‘:rw:::ents Ps7o Suits 2 SA100 £4-90 C‘a_’::“
120 watt module complete with built- MT70 Teansformer for

. Carr. above

in supply—extra heavy duty £19-75 %7 THE SA100 MODULE N.B. PS70 is not suitable for the SA50

Mk Il STEREO DISCO MIXER £19-75 1 -

Carr. 30p
This well tried unit mixes two decks, handlés any
ceramic cartridge, and features mic over-ride plus
separate full range bass and treble controls on both
mic and deck inputs. Ample headphone power is
available for P.F.L. May be used for mono and is
mains operated. Fitted with sturdy screening case.
Controls: Micvol, bass, treble. Left/Right fade, deck
volume, bass, treble, h/phone sefect, vol, Mains. Size
174in x 3in X 4in deep.

DISCO MODULE £8-:00 <

Thousands sold of this extremely popular mono version. A mic input may
be fitted using the VA3O0 (see below). Low consumption from a 9V battery.
Features the same high standards of reproduction as the Stereo version.
Controls: H/phone select, vol, Left deck vol, Right deck vol, bass, treble,
master vol. Size 123in X 3in x 2in deep.

3-CHANNEL SOUND-LITE £22°50 <

Only SAXON can supply such incredible value for money. This unit features 3kW
power handling, full-wave control, bass, middle, treble AND master controls. Twin
loudspeaker jacks for ' through ™ connections. It may be used free standing or will
panel mount next to either of the above. Also features unique CUT-BACK circuitry
for extra wide range response. Size 12in x 3in x 24in deep. Professional standards
at a price you can afford!

SINGLE CHANNEL s(ecently reduced in pl’lice I Add VAT 10%, to aill orders

ue to increasing sales,

VERSION  £7-50 jandies 1kw. Full wave
Carr.free operation

M4HL M6HL

. Carr. » Carr.
£18:50 <3 £27-50 3o
Featuring multiples of our YA30 module, the M4HL
and M6HL fulfilthe requirements of all clubs, groups,
etc. where a high quality mixer is required. Each
channel has one high and one low impedance input,
plus volume, treble and bass controls. Input
impedances may, if required, be easily changed,
The M4HL has four channels, and one output, and
the M6HL six channels (12 inputs) and a master
contro! and two outputs. Either unit may be used
free-standing or panel mounted. These mixers will
feed a!l_types of amplifier. Recommended for their
versatility and high performance, and excellent
value for money.

CHANNEL o Carr.

VA30 Si8ouiy £3-50 T
This is the basic channel module in the above mixers
and may also be used for extrainputs on either the
mono or stereo mixers. Fitted with volume, bass

and treble controls, requires just a jack and suppiy
(9-100V)

100W of h d
sAon of speech an

music-—Two
CSE separately controlled
inputs. Wide range
Ioo bass and treble
controls. Sturdy and
attractive vynide

COMPLETE case. Twin outputs.

Ideal for groups,
AMPLIFIER d'5°°§' etc. Fully sockets. Sturdy case, and an attractive facia make this
tested and excellent value for money. Hundreds in use by groups, £3.’ 50
.

£34'90 guaranteed. | Al discos, clubs, etc.
SoMVAvensionlidentica £29°50 Carr. free 50W version identical in appearance. Carr. free

Carr. free in appearance.
CALLERS AND MAIL ORDER: SEND 10p FOR OUR NEW 26-PAGE
MANUAL which gives full details of

SAXON ENTERTAINMENTS LIMITED the above products.

TERMS OF BUSINESS: C.W.0. or C.0.D.
e,

327-333 WHITEHORSE ROAD . CROYDON CRO 2HS on receipt of 50p C.0.D.

- Four individualty  SAXON 100

controlle: in-

¥ G < \ COMPLETE

CTTOTT  m} o b hupliiee
trebl -

@ @ e eSAXON ° trots. 120w or  £53-00

b T evrn speech and music  Eapp. free
output from

twin loudspeaker SAXON So

. ] Please include S.A.E. with all enquiries,
(Please quote magazine when ordering)
SHOP HOURS: 9 a.m..5 p.m. — LUNCH 1230 1.30 p.m.  MAIL ORDER DESK: 10 a.m.-3 p.m. Jast e LA P
24-HOUR ANSWER SERVICE TEL, 01-684 6385 mri:ge ch:rw Ba PUSSAE
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electronics
reall
1astered

... practical
...visual
...exciting!

no previous knowledge

Nno unnecessary theory
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.

== , , , 3
1/ BUILD AN 2/ READ, DRAW
OSCILLOSCOPE AND UNDERSTAND

CIRCUIT DIAGRAMS
You learn how to build =
an oscilloscope which

remains your property.
With it, you will become

Re
=

familiar with all the - i
components used in as used currently in the jj
RAPY electronics. various fields of electronics. |
3/ CARRY OUT valve experiments, transistor experiments This new style course will enable anyone to
OVER amplifiers, oscillators, signal tracer, pho- really understand electronics by a moder,
to electric circuit, computer circuit, basic practical and visual method—no maths, and

40 EXPERIMENTS . receiver, electronic switch, simple a minimum of theory—no previous knowledge

ON BASIC ELECTRONIC transmitter, a.c_experiments, d.c experi- required. It will also enable anyone to under-

ments, simple counter, time delay circui, stand how to test, servjce and maintain all
CIRCUITS & SEE HOW P y types of electronic equipment, radio and TV

THEY WORK, including : *¢"V'°" procedures. receivers, etc.

L ]
I POST NOW To BRITISH NATIONAL RADIC & ELECTRONICS SCHOOL, P.0. BOX 156, JERSEY. Please l
I FR EE for send your free brochure, without obligation, to: we do not employ representatives I
I
| BROCHURE  namE BLOCK CAPS =
l or write if you prefer not to cut page ADDRESS PLEASE EL64 '

special free gift also to all our students
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PE

MIND OVER MATTER

oR long it has been customary to attribute all manner of
F so-called mystic powers to electro-magnetic forces
generated within living bodies by bio-chemical processes. The
intangible nature of electricity does of course make it an
obvious choice when searching for an explanation of certain
strange phenomena that cannot be accounted for by any
mechanism within our normal range of experience and
perception.

Knowledge of the electrical nature of all matter makes
credible the proposition that an individual's personality
radiates beyond the physical bounds of the body in some
form of electro-magnetic energy. Nor does this idea have to
be restricted to the animal world. but it can be applied to
all biological systems including plants.

Is it therefore so very difficult and fanciful to take this
line of argument yet a stage further and suggest that inani-
mate objects could also be endowed with some extraordinary
abilities, that enable them (for example) to accept and respond
to external, non-physical influences emanating from living
bodies? Researches into psychical matters recognise this kind
of phenomenon, and they call it psychokinesis.

If the medium for thought-transference is electro-magnetic
radiation, then electronic circuits must indeed be high on
the list of promising candidates for psychokinesis investi-
gations. Especially those circuits designed to be susceptibie
to extremely minute signals, What an interesting thought—
but what a nightmare for custodians of top security electronic
installations!

This leads us to the reason why we consider such esoteric
matters have a legitimate place in a magazine devoted to
materialistic practicalities of electronics. The discussion is
particularly timely because the writer of our ESP, erc.
feature offers this month a circuit he has devised in order
to conduct some simple “mind over matter” experiments.

Psychical investigations are, inevitably, largely influenced
by the subjective responses of the individuals involved. But
if electronic techniques can help in such investigations, for
example in connection with psychokinesis, they ought to be
tried out wherever possible-—with a completely open mind.
Through the sensible and carefuily controlied use of elec-
tronic instruments by technically knoweldgeable operators, a
significant element of objectivity could be injected into the
interpretation of the experiments.

Such persons are not likely to be confused or mislead by
such red herrings as spurious radiations and fortuitous rectifi-
cation produced by random metallic contacts, or other effects
“strange” to the uninitiated. Undoubtedly many reputed
strange phenomena can be explained away as merely the
manifestation of some well known law of physics. On the
other hand variations in meter readings or in audio signals
are not to be lightly dismissed as figments of the imagina-
tion. Such changes or responses have to be accounted for--
malfunctioning of the equipment itself can be identified and
so discounted.

All things being considered, it seems undeniable that there
are certain phenomena deserving detailed and cautious
investigation by the unprejudiced. To those who are intrigued
by this subject there is a further chalienge in developing
special circuits to permit particular lines of investigation to
be carried out.

F.E.B.

Editor
F. E. BENNETT

Editorial

R. D. RAILTON Assistant Editor
D.BARRINGTON Production Editor
G. GODBOLD Technical Editor

S. R. LEWIS B.Sc.

Art Dept.

J. D. POUNTNEY Art Editor
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1 is always useful to be able to confirm the value
I of a component, particularly these days when
“job lot™ packets of devices can be bought for low
prices. Markings can be suspect and indeed in the
case of capacitors can be obliterated.

Thus any instrument which is capable of measur-
ing resistance and capacitance to a reasonable degree
of accuracy is always welcome.

The R/C Bridge presented here is simple in con-
struction and operation, and is capable of indicating
resistance and capacitance over a sufficiently wide
range to meet most needs. It does not set out to
be either highly accurate or sophisticated, giving
indication to two significant figures only and with

accuracy figures of about 5 per cent on ohms and

picofarads and 20 per cent on microfarads.

RANGES

The actual capacitance range covered is from 10pF
to 1.090xF with indication from below 10pF and
up to 2.000xF. Resistance can be measured from
0-32 up to 10:9M{2 with indication up to 20M{,
Resolution’ is two significant figures from 105} and
100pF.

The use of a switched digital readout in conjunc-
tion with a null-indicating meter avoids the calibra-
tion difficulties found with the normal analogue
control system used in most bridges.

In fact. it is possible to carry out transformer
ratio measurements and some inductance measure-
ments with this instrument.

OPERATION

Operation is simple. Resistors are connected across
a pair of input terminals R, as shown in Fig. 2
and capacitors across a further pair of terminals C.
The centre terminal is common to both ranges. A
mains switch is turned on, and the range toggle
switch in line with the terminals is set to the appro-
priate position. Usually the approximate value of the
component being tested is known, allowing the bridge
to be set roughly before finally adjusting it to the
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precise value. For example, suppose a 27k(} resistor
is being measured, the multiplier is set to lk (3
noughts), the first figure switch to 2, and the-second
figure to 7.

Typical resistors may be a little more or a little
less than the claimed value, and so the bridge is
balanced by adjusting the second figure for minimum
meter reading. If the meter is still tending to fail
when the second figure is 0-3 or 9, the first figure
should be set | or 3 as appropriate, and the second
figure again adjusted for minimum meter reading.

Capacitors are similarly measured. A 0-474F capa-
citor (470,000pF) should balance the bridge with the
multiplier at 10k (4 noughts), the first figure at 4,
and the second figure at 7. Slight variations can be
expected according to the tolerance of the com-
ponent being tested.

The actual value of a 10 per cent 27k{} resistor
would lie somewhere between 24 and 30k{).

If the value of the component being measured is
completely unknown the bridge is balanced by mov-
ing the first figure and multiplier switches progres-
sively through all combinations until a setting is
found where the meter reading is tending to fall,
and then make the final adjustment on the second
figure switch as already described.

THE DESIGN

The measuring circuit is based upon the well
known Wheatstone Bridge illustrated in Fig. 1. The
applied voltage is common to both arms R,, R, and
R.. R, of the bridge with a null indicator connected
across the centre points. The null indicator is used
only to detect any potential difference between these
points.

When the potential difference is zero or a mini-
mum the bridge is said to be balanced, and in this

condition&=R—". It will be noted that it is unneces-
Ro Ry

sary for both arms to have the same resistance values
in order to satisfy the equation, only the ratios have
to be the same.

When the bridge is used as a measuring device
one branch is regarded as being the component
under test; say R,. The other branches are then
made known values, then the equation can be
rewritten Ry = —y——-RR'bRa.

For convenience in balancing the bridge it is
normal to make one or more of the known branches
adjustable. The advantages of this arrangement over
an ohmmeter is that it is possible to produce a
linear scale, and accuracy is then dependent on the
known resistors. not the applied voltage or meter
calibration.

NULL INDICATOR

O w< &

Fig. 1. The basic Wheatstone bridge circuit used in
the present equipment
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MULTIPLIER
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Fig. 2. Circuit diagram of
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When capacitance is being measured it is placed
across terminals 2 and 3, and toggle switch S2a/b
is set to replace R1 by either Cl or C2 depending

A further advantage is that the circuit is readily
adapted to measure capacitance. In this case two
capacitors, one the component under test, and the
other a known standard, replace resistors R, and on whether the pF or pF ranges are selected by
R,. . wafer Sla. Wafers Sla and Slb are of course

V. must now be an alternating voltage, and the =~ mounted on the same switch assembly. o
null indicator must be able to operate on a.c. Switches S3 and S4 are detailed here and in Fig. 3

) . R. Xex. where it will be seen that they each consist of a

The bridge equation now becomes 7~ = =~ = 12-way single-pole switch arranged to select the
c.onf Co . . i appropriate resistance. Both assemblies start at 0 or
m= Z’yx‘ since the reactance of a capacitor equals zero resistance. The first figure S3 then increases in
1k} increments to 10k() plus a final jump of 10k{2
making a maximum value of 20k{).

This last step makes it easier to sense whether the
multiplier should be increased, and also serves to
push up the extreme range of the instrument to
20MQ and 2,000¢F.

The second figure S4 first increases in 331 steps
to a nominal 100€2, and then in 10052 steps to 9000).
The 33 steps makes it easier to sense whether the
multiplier should be reduced, and also serves fo push
the lowest range of the instrument down to 0-33(..

‘CTln"f’ and 27f being the same for both capacitors
cancels out.

PRACTICAL CIRCUIT

In the practical circuit illustrated in Fig. 2 the
bridge includes the resistor being measured across
terminals 1 and 2, the standard resistor R1, the multi-
plier resistor selected by switch wafer Stb, and the
first and second figure variable resistors S4 and S3.
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COMPONENTS . . .

Resistors

R1* 10k Q R7*  10Q R13+t 6-8k 2

R2* 1M Q R8t 10k Q2 R14+ 1k Q

R3* 100k Q ROt 470kQ R15-22* 100 Q2 (8 off)

R4* 10k 2 R10T 33Q R23-25* 33 Q (3 off)

R5* 1k R11+ 10k Q R26 10k Q

R6* 100 () R12t 1k Q R27-36 1k Q (10 off)
*+W 2% Electrosil + $W 5% Carbon

Capacitors
C1 1uF Tubular polyester 160V 10%
C2 10,000pF Polystyrene 160V 2%
C3 1uF Tubular polyester 160V 10%
C4  22uF Electrolytic 25V Wkg
C5 22uF Electrolytic 25V Wkg
C6 1,000uF Electrolytic 25V Wkg

Transistors
TR1 BC109 TR2 BC108

Diodes

D1 0A79 D2 0A79 D3 0A200
D4 to D7 Rectifier Bridge 50 p.i.v. $A

Switches
S1 2-Pole9-Way
S2 2-Pole Changeover Toggle Switch
S3 1-Pole 12-Way
S4 1-Pole'12-Way
S5 2-Pole on-off Toggle Switch

Miscellaneous

Transformer T1 Eagle MT6 Primary 230/240V,
Secondary 1, 6V {A, Sec 2, 6V 1A

Meter M1 SEW MR38P 1% inches square 100uA

Aluminium box 7 x 5 x 24 inches

Qty 3 Terminals 4mm with top socket

Qty 3 Pointer knobs

Qty 2 Miniature tag boards 12 tag each side

Nuts, bolts, spacers, washers, solder tag, wire
and Contact or Fablon.
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ENERGISATION

. The bridge energising voltage for both resistance
and capacitance measurements is derived from a
six volt wnding on the mains transformer Tl via
limiting resistor R14. The disadvantage of using a.c.
for resistance measurements is that it limits the
bridge to testing non-inductive components. although
it does simplify the bridge circuitry. In practical
terms the value of resistors can be measured, but
not the d.c. resistance of transformers. chokes. and
motors.

With no component on test the terminal voltage
can rise to 6:3V r.ms.. or 10V peak. This may be
thought to be an embarrassment when measuring
electrolytic capacitors especially as no d.c. polarising
voltage is provided. In practice this is not a prob-
lem because R14 together with the bridge impedance
and the component under test effectively reduces the
terminal voltage to 0-5V r.m.s. or less.

Modern electrolytic capacitors retain their dielec-
tric characteristic long after the polarising voltage
is removed, as was found when capacitors which had
lain on the shelf for years still measured to their
stated capacity.

This circuit differs from many published designs
in that ratios as high as 2,000 : | are used instead
of the more normal 10 : 1. This enables 2.0001F to
be measured using a non-electrolytic 14F capacitor
as a standard. Electrolytic capacitors require a
polarising voltage for constant use and are
insufficiently accurate and stable for measurement
work.

NULL INDICATION

The null indicator consists of a two transistor
amplifier feeding a 100nA moving coil meter via
diode detectors. The signal is passed from the bridge
to the null detector via a limiting resistor R8 and
isolating capacitor C3. Transistor TR1 is a common
emitter voltage amplifier directly coupled to TR2.
an emitter follower. The circuit is stabilised by the
feedback loop R9 and emitter resistor R10.

The a.c. output from the null indicator is con-
verted to d.c. by the full wave detector circuit C4/DI
and C5/D2 in order to drive the moving coil meter
MEI. RI13 in series with the meter produces a full
scale deflection of 0-75V, but this combination is also
shunted by a forward biased silicon diode D3 which
starts to pass current at about 0-5V.

The result is that although the pointer can never
go beyond the top end of the scale. maximum sensi-
tivity is still available at the bottom end where the
critical null point occurs. Such a non-linear response
is of course ideal in this application.

POWER SUPPLY

The null indicator requires 9V d.c.. and this is
derived from a second 6V winding on the mains
transformer via the bridge rectifier D4-7 and smooth-
ing capacitor C6. It should be noted that this second
winding on the transformer has to be completely
isolated from that driving the bridge, because the
earthy side of the null indicator is taken back to the
junction of S4 and Sl1b as well as to the metal case.
The mains transformer has a standard 230/240V
primary which is connected to the live and neutral
conductors of the mains lead via a double pole
toggle switch. The earth conductor of the mains
lead is taken direct to the metal case.
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Fig. 3. Wiring diagram of the bridge illustrating the use of tag strips.

mounted on the same shaft

CONSTRUCTION

The unit is housed in a standard aluminium box
measuring 7 X 5 X 2% inches. All components
except for the mains transformer and rectifier are
mounted in the lid which becomes the front panel.

In order to provide a suitable background for the
switch and terminal legends the front panel is
covered with self adhesive vinyl sheet such as “Con-
tact” or “Fablon™. This material will take transfers
and instant dry print lettering such as “Blick™.

The lettering will rub off with a dry cloth, but is
easily made permanent by applying a coat of varnish,
Clear fingernail varnish is ideal. The vinyl sheet is
applied after drilling the holes, but before the com-
ponents are mounted. The whole panel including
the holes is covered and the creases smoothed out.
Finally the parts covering the holes are removed by
working a half-round file along the edge of the hole.
The lettering is applied after the components are
mounted and the knobs fixed.

Care should be taken when fitting the terminals
and switches to ensure that the securing nuts do not
pucker the vinyl sheet. This can be avoided by using
plain washers under the nuts, and the shakeproof
washer under the front panel. The switches should
be so oriented that the knob point positions conform
to the layout shown.

The tagboards are mounted using 6BA bolts.
Three-quarter inch spacers are used with tagboard A
tsee Fig. 3) so that it clears the termjnals which it
“overlaps. The thickness of a full 4BA nut is sufficient
for tagboard B to prevent the tags shorting out on
the front panel. The bolt at the terminal end of
this tagboard is fitted with an earthing solder tag and
so provides connection to the metal case.
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Remember that S1a and S1b are

WIRING

The wiring diagram is shown in Fig. 3. The
mains transformer is not mounted on the front panel
but in the main box, and has to be connected to the
front panel by flexible leads long enough to allow
the box to be opened..

During the initial testing procedure it is a good
idea not to wire the mains lead via S5 on the
front panel, but to connect it direct to the trans-
former. The mains supply will then have to be con-
trolied by the wall switch and only the low voltage
supplies will come to the front panel which will
receive the most handling.

Wiring the first and second figure switches S4 and
S3 should present no difficulty. The main point to
watch is that the component sequence starts at the
correct tag. Fig. 3 shows the switch wipers at zero,
the resistance value increasing as the wiper moves
in a counter clockwise direction (clockwise when
viewed from the front of the panel).

The high stability resistors used for these
assemblies are fairly fragile, and the leads should not
be bent or soldered within in of the resistor body.
A heat sink such as the nose of a pliars should be
used between the resistor and the joint being
soldered.

To clarify the wiring diagram Fig. 3 shows wafers
Sia and S1b as two separate switches. They are in
fact mounted on the same switch assembly, and with
the switch used by the writer they are actually two
swiches on the same wafer, Care should be taken
to identify the tags clearly before the connections
are made. The components associated with S1 are
mounted on tagboard “A.” The null indicator which
is built as a separate assembly is on tagboard “B.”

505



* e ]

FIGURES MULTIPLIER
. SECOND

FIRST

0 J 9 A o3 w2 o0

10 2 8 06 100 o1

9 3 7 110 X

8 4 6 2 1 00
15 st

©:@c© , D,

NULL INDICATOR (RatioR)  pF
[

Fig. 4. The front panel showing the lettering used and

general layout

Having checked the front panel wiring, the low
voltage connections to the transformer may be made,
and the unit assembled in its case for test. With the
CR terminals unconnected and S2 switched to
“ohms™, the meter should read just below full scale
at all positions of S1, S3 and S4, except when Sl
is at (10), when the reading will be lower and drop
to zero as S3/84 are increased. Recommencing with
S2 at pF and S3/S4 at maximum, the reading should
again be just below maximum, falling when Si is
on I, or as S3/S4 are decreased.

If the meter tends to go above full scale check
R13, R14, and D3. If all is well try increasing R13
to 8-2k{). If tHe meter never exceeds 80uA, but other-
wise appears to be working satisfactory, try decreas-
ing R13 to 56k If all is now well try measuring
a known component.

OPERATION

The following additional notes on operation may
be of interest.

Resistance measurements can only be made with
S2 on “ohms”, and Sl in the first six ranges. The
ranges in brackets refer to ratio measurements in
this case.

Suppose the turns ratio of an output transformer
is to be measured, the high impedance winding is
connected across the R terminals, and the low
impedance across C, the centre terminal being com-
mon to both. The bridge may then be balanced in
the usual way. For example a turns ratio of 80 : 1
would be indicated with the multiplier on (1), S4 on
8, and S3 on zero. The correct ratio is that with the
windings in phase. Out of phase connections give
lower ratio readings.
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Component positioning in the prototype. The front
panel is to the left and case to the right

INDUCTANCE

The ratio facility may sometimes be used to
determine inductance. An unknown inductance
across the C terminals can be expressed in terms of
a known inductance across the R terminals. There
are a number of problems associated with measuring
inductance, and the particular bridge configuration
used in this design is far from ideal. For instance
both standard and unknown inductors may pick up
hum and so invalidate the null reading.

Practical inductors have d.c. resistance which in
this design is not balanced out. Stray capacitance
across the windings may also have an effect. Addi-
tionally the inductance of iron cored components
vary to some extent according to the d.c. current
flowing through the winding, and no provision has
been made for this in the equipment described.

CAPACITANCE

Capacitance measurements are made with S2
switched to “pF (uF)". This means that the first six
ranges of S| relate to picofarads and the last three
ranges shown in brackets to microfarads. It will be
noticed that the 100k pF range is duplicated by the
0-1¢F range. This arrangement is really due to the
multiplier range being required for ratio measure-
ments when S2 is on “ohms™.

Nevertheless it is available and has the advantage
that one range can be checked against the other
using any external capacitor within the range 1uF
to 10uF. It should be noted that the terminal voltage
on the 100k pF range is less than when S1 is on
(0-1) pF, and is a consideration when checking very
low voltage working capacitors.

One final note is that the unit may be employed
simply as a null indicator for use with some other
type bridge or test equipment. For this purpose Si
is set to (10), S2 to “ohms”, and S4/S3 to zero.
Under these conditions the frequency response is flat
from below 20Hz to above 30kHz, and the sensitivity
for a mid range reading of 50mA is 12:5mV r.m.s.
The input voltage should not be allowed to exceed
6V r.ms. *
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Provided your car has an electric fuel
pump, this meter can be fitted to give a
continuous reading of fuel consumption
so that speed can be adjusted for
- greatest economy

By S.JONES

Practical Electronics June 1974

HE CIRCUIT to be described counts the number of
T rotations of the rear wheels in the time it takes
the fuel pump to complete one pumping cycle. The
greater the number of wheel revolutions during one
pumping cycle, the higher the “miles per gallon™
figure.
To count the revolutions of the rear wheel a diode
pump counter is used, being operated by a reed
relay and two magnets in the rear wheel.

CIRCUIT DESCRIPTION

The circuit diagram of the Miles per Gallon Meter
is shown in Fig. |. Capacitor C2 charges up via
R2, D2 and C3.

When the reed relay contacts RLAI are closed by
a magnet on the rear wheel, C2 is discharged via
D3 but the charge on C3 remains.

After contacts RLAI are released by the magnet,
C2 is again charged and the voltage on C3 increased
by a step almost equal to its original voltage. The
voltage on C3 increases in equal steps each time
RLAI is operated and continues to increase until
the fuel pump operates which momentarily dis-
charges C3 via D4 and DS.

This maximum voltage reached by C3 is a .
measure of the miles per gallon. It can be seen from
Fig. 2 that twice the fuel consumption and twice the
speed results in the same peak value on C3 and
hence the same meter reading.

Transistor TR1 forms an emitter follower, the
voltage across the meter being virtually equal to that
across C3. Diodes D4 and D35, being silicon diodes,
short C3 to their forward voltage of about 0-7V
and this compensates for the base to emitter voltage
drop of TRI: two diodes are used to ensure a low
forward resistance.

Capacitor C4 is incorporated to ensure that read-
ings do not fluctuate wildly as C3 is charged and
discharged. However, it must be small enough to

COMPONENTS . . .

Resistors
R1 56Q
R2 47Q
R3 4.7kQ
R4 2:2kQ
All +10% W carbon

Potentiometer
VR1 5kQ skeleton preset

Capacitors
C1 1000uF 12V elect.
C2 12:5uF 64V elect,
C3 470uF 10V elect.
C4 1000uF 12V elect.

Diodes and Transistor
D1 10V 1W Zener diode
D2, D3 0QAB81 (2 off)
D4, D5 1N4001 (2 off)
TR1 2N2926 ( —ve earth) 2N3702 (+ve earth)

Miscellaneous
ME1 1mA f.s.d. meter

RLA1 1in reed relay
tin dia button magnets (Eclipse) (2 off)
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Fig. 1. Complete circuit diagram of the Miles per Gallon Meter. The
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allow the meter reading to fall to a higher consump-
tion value in a reasonable time. The values indi-
cated proved to be the most satisfactory, readings
below 30 m.p.g. being steady +1 m.p.g., while those
above 30 m.p.g. are in themselves only temporary
during gear changing, braking, etc.

A scale to 80 m.p.g. was required with a 1,600cc
Capri, though under heavy braking some overload-

ing of the meter movement occurs as the pointer .

attempts to reach perhaps 100 m.p.g.

CONSTRUCTION

Construction is on 0-lin matrix Veroboard, 24
holes by 31 as shown in Fig. 3. This was mounted
directly onto the meter in the original, and sufficient
room has been left. to move the mounting holes to
suite individual meters. The board may of course
be mounted separately from the meter.

Photograph of the reed relays mounted on the
half shaft flange

POSITIVE EARTH VEHICLES

The same Veroboard can be used for positive
earth vehicles, although all the capacitors and diodes
(including D1) must be reversed in polarity and TR1
changed for a 2N3702.

The pump and reed connections are identical,
though the positive and negative supply connections
to the Veroboard must be reversed.

WHEEL MAGNETS

A reed relay inside a rear brake drum is closed
twice every revolution (every 0-037 sec at 60 m.p.h.),
by two magnets bolted to the inside of the half
shaft flange. The photograph shows how they are
arranged. (The half shaft flange is the disc to which
the wheel bolts are attached.)

Many cars will already have one hole drilled in
the flange and this can be utilised—the steel is soft
and can be easily drilled with a sharp 5/32in drill.
Use countersunk 4BA bolts with nylock nuts to
hold the magnets, as they must not shake loose to
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146 X 20mm mild steel
strip shaped to suit -

Bolt holes for att
bearing retaining
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Fig. 4. Mounting details for the reed relays

impede the brake action. No deterioration of the
magnets has been noticed despite the temperatures
inside the drum.

Four nuts retaining the wheel bearing will be
noticed behind the half shaft flange—two of these
can be removed through the two large holes in the
half shaft flange and used to attach a strong bracket
(see Fig. 4) which holds the reed vertically about 15
thousandths of an inch from the magnet.

Check the operation of the reed, ensuring that it
closes twice only per revolution, and then earth one
connection, and passing a wire through a small hole
in the backplate, connect the other to the electronics
inside the vehicle. Allow plenty of slack for rear
axle movement.

FUEL PUMP

This component requires little modification. Attach
a wire to the internal upper fixed contact (see photo-
graph) and lead out the wire through a small hole

!
Photograph of an SU fuel pump with the cover
removed showing the new connection which
has to be made

ATTACH CABLE

FIXING BOLT
HERE (P) {NORMAL POSITIVE
CONNECTION)
509



in the case. When the pump is in normal use this
wire will be connected to earth via the pump con-
tacts each time the pump completes a pumping
stroke.

Cars normally fitted with mechanical pumps will
require the fitting of an electric type, but this need
not be expensive if one is purchased from a breakers’
yard.

The mechanical pump can be left on the car for
emergency use, should the electric pump fail.

TESTING AND CALIBRATION

Before testing. fit a normally open switch between
the RLA! terminal of the Veroboard and earth
and the “PUMP™ terminal and earth These switches
will simulate the operation of pump and reed during
calibration and testing.

Connect to a suitable voltage supply and with
VRI1 set to its maximum, operate the “reed” test
switch a few times—the meter needle should deflect
and return very shortly to zero Operate the RLLAI
. test switch until half full scale deflection occurs,
and then operate the "PUMP™ test switch. The meter
needle should return to zero quite quickly.

It is now necessary to calculate the number of
miles per gallon indicated by each step of the diode
pump counter:

fuel pump strokes per gallon
revolution of wheel X number of wheel
per mile magnets
The number of fuel pump strokes per gallon depends
on the pump used. but will be in the range 2,500 to
3.500.

MEASURING FUEL CONSUMPTION

Connect the pump to the battery and restrict the
outlet from the pump so that the strokes are slow
enough to be counted. If the pump cannot be
removed, disconnect at the carburettor.

Allow the pump to deliver one pint of fuel, count-
ing the strokes. and multiply this number by eight.
Paraffin is easier to handle than petrol, particularly
if the pump is not yet fitted to the car.

Wheel revolutions per mile are shown below—
do not try to measure the circumference of the tyre
with string—a true rolling circumference is required
as shown in Table I.

m.p.g. per
step =

Table 1: TYRE CIRCUMFERENCES

Wheel RADIAL CROSSPLY
Diameter (in) Rev/mile Rev/mile
10 1082 1080
12 955 954
13 889 866
14 871 820
15 820 800
16 758 748

Once the calculation has been completed it is
easy to adjust VR1 so that the required number of
steps gives a full scale deflection of 80 m.p.g. Halve
the number of steps to calibrate for 40, 20 and 10,
etc. .
It will be noticed that the scale is non linear;
however, this is an advantage as accurate readings
are of more use at low miles per galion.

The meter can now be installed and will require
no further adjustment.
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POINTS ARISING

ANYONE AT HOME? (April 1974)

In the Veroboard diagram, Fig. 6, there should be
no breaks at D29 or F21, and there should be a
break at F19.

AUTO CHARGER-REGULATOR (February 1974}

In Fig. 2, the pbwer supply pins to 1C1, pins 7and 4
should be transposed so that pin 4 goes to negative
and 7 to positive. .

BOOLEAN ALGEBRA—Part 2 (April 1974)

In Fig. 2.5, in the second row of integrated circuits
from the left, the bottom left pin should go to the
5V line.

On the strip side two breaks are missing (a) in the
ninth row from the top, between the short wire link
and the capacitor body (b) in the ninth row from
the bottom between the leftmost pair of diode
bodies. '

In Figs. 2.5 and 2.6 wires running from panel to
Veroboard should be re-routed thus: wire D (panel)
to ground line (Veroboard); wire R (panel) to
Q (Veroboard); wire Q (panel) to D (Veroboard).

SLOW TIME BASE OSCILLATOR
(Ingenuity, March 1974)

Resistor R3 should be connected between R4 and
R5, and not between R1 and R4 as shown. This
error causes non-linearity in the ramp output slope
at lower frequencies.

SEMICONDUCTOR TESTER (October,
November 1973)

R12 in the components list may be made up from
51Q, 51Q, and 82Q in parallel.

in the compongnts list R17 should have been
10kQ as in the circuit diagram.

We reproduce here a scale suitable for the A"
potentiometer which gives reasonable accuracy.

160 MO
200 \ Vi 1/00
80
\ //
~ s
250 _60
~ -
300 —40
350~ -
~20
Cd
400 \,0
/ \

8V BATTERY ELIMINATOR (December 1973)

; C1inFig.1should be 1,000xF as in the components
ist.

POWER SUPPLY FOR I.C.s (January 1974)

For use at currents greater than 40mA an MJE520
should be substituted for the BFY50 output
transistor.

RHYTHM GENERATOR (March 1974)

In Fig. 3 the diagram showing the pin connections
for IC1-1C3 is incorrect. GND should go to pin 11
and 4-7V to pin 4. IC4-IC5 is as shown.

In Fig. 4 the diagram of LP1 should show pin 10
connected to 47V not common.
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INZENUITY

UNLIMITED

A selection of readers' suggested circuits. It should be
emphasised that these designs have not been proven by us. They
will at any rate stimulate further thought. )

This is YOUR page and any idea published will be awarded

payment according to its merits.

: LOGIC CIRCUIT TESTER

HEN experimenting with logic circuits, a source
W of individual pulses or series of pulses is
often required. The circuit in Fig. | was built for
low speed testing of TTL in breadboard circuits. Tt
generates either a continual train of 10 millisecond
pulses at the rate of | p.p.s. or 1 to 10 pulses via a
telephone dial. Positive or negative going outputs
are available.

The pulse generator is an SN74121 monostable
multivibrator. The duration of the output pulse is
governed by the timing components R3 and C2. R3
should not exceed 40 kilohms.

HE circuit shown in Fig. | was originally designed
T as a “gimmick™ to light a bulb when an *Alad-
din's Lamp™ was rubbed. It will doubtless find many
other uses. the most obvious being an enlarger timer.

The circuit operates in the following way. Nor-
mally CSR2 is off and RLA de-energised, thus CSR3
is also off as contacts RLA2 are open. When the

TOUCH SWITCH WITH DELAYED SWITCH-OFF .

The pulse is generated whenever the input signal
on pin 5 goes positive. With the switch in the
“Dial™ position, this point is held to ground via the
intermittent contacts in the dial mechanism. When
a number is dialled, these contacts open that number
of times and generate the required number of pulses.
With the switch in the “Osc” position, the input is
held to ground via the output load of a unijunction
oscillator. When the timing capacitor C1 discharges
through the transistor, a positive pulse of about 2-5
volts appears across the load resistor and this
operates the pulse generator. With the values shown,
the frequency will be about | pulse per second.

Note that a spurious pulse is generated when the
switch is operated. Each output of the device has
a fan-out of 10.

A. Langton
Aberdeen.
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Fig. 1. Circuit diagram for the logic tester

plate is touched a small current flows through R1
and R2 triggering the silicon controlled switch CSR1.
This brings on thyristor CSR2 and hence RLA. As
thyristor CSR2 is supplied with smoothed d.c. from
D2, D3, it latches on. Contacts RLA2 close and d.c.
is applied to the timing network R6, R7, VR2 and
C2. As C2 charges it eventually reaches a potential
close to that set by the divider RS
and R10. In this condition CSR4
is triggered which brings on thy-
ristor CSR3, whose anode is sud-
denly brought close to its cathode
potential and the resulting signal
is fed to the anode of CSR2 via

CSR2W TICLS

EEUTRAL

C3 switching it off.

The cycle can be repeated by
once more touching R1.

The sensitivity of the circuit is
determined by VRI. Diac DI
clamps the potential at which
CSRI1 fires, ensuring that trigger-
ing occurs early in the mains
cycle. This also reduces mains
interference.

The length of the delay time is
set by VR2 and longer delays
can be achieved by increasing
VR2 and C2. If RY is increased
extra delay time at the expense
of range can bt obtained.

R9
0k N

Fig. 1. Circuit of touch switch with delayed switch-oft
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NE OF the problems associated with stabilised
O supplies is the amount of heat dissipated in the
series transistors. The usual solution to this problem
is to use a parallel combination of two or more
devices to share the current.

This presents a difficulty as transistors used in this
manner usually need matched characteristics, with
large wattage resistors in the emitters to make the
current sharing as equal as possible.

The method described here does not require
matched devices but is still very effective.

Instead of current sharing, voltage sharing is used.
The circuit is shown in Fig. 1. Assume to begin with
that TR is saturated so that the input voltage
(V,,) minus the output voltage (V,,,) will be
dropped across TR2.

This voltage is fed back via a Zener diode and
resistor to TR1 in such a way as to turn off TRI.
This means that TR1 begins to turn off when the
voltage across TR2 reaches a voltage determined by
the Zener diode and the two resistors Rl and R2.
The values in the diagram were chosen to give near
equal sharing with 5V output, 35V input and 1A of
current.

The graph of Fig. 2 shows how the power is
shared between the two transistors.

To establish the voltage across TRI1, use the
formula
Vi R V; V. V.

CE(TRY) = R Rz( in out z).

This means that only TR2 will be effective until
the voltage causes the Zener diode to conduct, i.e.
when Vin — Vour 2 V.. R1 must be sufficiently small to
supply enough base current to TR1 to saturate it at
maximum current,

D. W. Lloyd,
Biggleswade.

T TAKES some time to prepare a printed circuit
board so Veroboard is the usual answer. Vero-
board is quite expensive and not always to hand.
The narrow width of the strips is not always con-
venient,

Two simple tools which make is possible to pre-
pare a printed circuit board in a short time will be
described.

A clamp is made from two pieces of flat iron 14in
X 4in X 8in. Drill a hole in each end for a in
screw.

The second too! is a wooden handle with a slot
in it so that a piece of used hacksaw blade, 4in long
and ground on each side, can be fitted.

To prepare a circuit board, put a piece of copper
clad board in the clamp, tightening both screws,
leaving a strip the required width protruding (Fig. 1).
With a slow movement, scribe a slot in the copper,
checking to see that no shorts are left at the end
of the process. After this, drill holes only where you
need them.

E. Koren,
Israel.
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Fig. 1. Circuit diagram for a voltage sharing power
supply

v

out
301
20— TRY TR2
10
] 1 | i
v 5 10 [3 20

Dissipation (WATTS)

Fig. 2. Graph showing how the power is shared
between TR1 and TR2

Handle from wood

Length of hacksaw blade
ground fiat and clamped
with 2-2BA or simikar fixings

2BA hexagon head bolt
or similar

3mm thick
mild steef strip

Claraping wing nuts

Fig. 1. Two aids for making circuit boards
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TABLE TOP
HEIGHT 18"
DIA SPAN
22 INCHES
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At the head of cur fibre optic kingdom stands the unique genesis. This
fantastic model incorporates the largest mares tail you can buy.

Now combined with the most sensational kinetic light base ever desiged
in this field. This tamp is unique in the way that the base-is opaquely
translucent. The tinted upper section allows one to see a slowly rotating
eight coloured sculptured wheel, that seems to be floating on a blue haze,
that radiates a warm mystic gtow.

Thousands of optical fibres energized with colour. Fibre tips flash like
stars, bright with all the changing colours of the rainbow. Available in
blue or green. NM.M. Discount price £22.95 inc p.p. and VAT,

AQUARIUS 100

A star for home parties, this budget priced
100-watt projector will transform your room into
a swirling image of continuously changing liguid
colour of reds, blues, yellows and greens

This machine is supplied with one six inch liquid
wheel and includes lamp and lead. Complete
with free 2 x 2 slide projection carrier.

M & M discount price £19.95 post free.

DIY.SECTION

THE SENSATIONAL MARES TAIL
Three sizes to choose from:

18mm ferrule, 11" high x 22" dia.
7,500 fibres, £10.50 +20p p.p.
12mm ferrule, 10" high x 19" dia.
4,800 fibres £7.85 +12p p.p.

8mm ferrule, 10" high x 18" dia.
2,900 fibres £4.95 +10p p p.
Complete instructions supplied.
Display bunching of various types of fibres at low
cost. TYPE A 1320. Fibres contained in a tough
flexible sheath. Makes delightful displays.

M.M. Discount Price 40p per ft.

£1.10 per yd. +5p p.p.

TYPE B. Light guides comprising of 64 fibres.
Each fibre .010 inch diameter in a flexible sheath
1/8 inch. 45p per ft. £1 28 per yd +5p p.p.

TYPE C. Monofilament .040 dia, single strand
flexible plastic that enables heat bending for
combined use with type A or type B
22p per ft. min order 3t 66p +5p p.p.

SLOW SPEED MAINS MOTOR
to rotate oil wheel and static wheel 70p inc p.p

CASCADE Height 18"
Cascade, the fibre optic that’s
also a beautiful corner light,
M.M. Discount price £16.65
inc p.p. and VAT

LITTLE GEM
Little Gem, complete with the
smaller mares tail, (8mm
approx, 18" x 12" high,
overall height from table
approx 147}, With a single
white light display, housed in a
red translucent base, cowled
with a special moulded three
dimensional filter that throws
tight in array. It's amazing,

we have completely shattered
the style of conventional
optics with the fabulous little
gem. ONLY £10

inc post and VAT.

STATIC COLOUR DISC
OILWHEEL M.M. Discount price £1.40 inc post.
PROJECTORS Specially made for optics. Complete

with metal boss. To fit motor. 4" dia, seven
prominent colours contained in separate sections.
Bulb and batton kit plus 6ft of flex

75p inc post and VAT.

Muiti-coloured,
For projecting psychedelic
colours 6" or 4" diameter
Ideal for fibre optics

6" oil wheel £5.00 + p.p. 15p.
4’ {suitable for optics) £2.65 Terms: C.W.0O. cheques/po’s

+p.p.10p. C.0.D. please send 50 pence when ordering

BUY WITH CONFIDENCE FROM A FIRM WITH A NATIONAL REPUTATION

MIDLAND MATERIALS

OPTICS. 180 WELLINGBOROUGH ROAD. NORTHAMPTON. TEL. 33487
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AR-2020
Quadraphonic Receiver

Digital Thermometer 1D-1390
Pocket Calculator IC-2000

Ulirasontc Cleaner GD-1150

Small Engine Tune-Up Meter
CM-1045

there’s always
'something new

from Heathkit

‘ Handcrafted electronics with kit savings and plus values.
| Whatever your requirements Quadraphonics. Calculators,
| Digital home electronics, Ultrasonics, Automotive testers, etc
] we offer something for every interest — every walk of life.
Want to know more? Read all about the wonderful world
of Heathkit electronics in the FREE Catalogue

Please send me the FREE Heathkit Cata 1
logue & detads of Monthly budget plant

NAME

ADDRESS

HEATH HEATH (GLOS ) LTD QEPT PE/6/74
Bristol Road

| L ST T-I @ Gloucester GL2-6EE

233 Tottenham Ct. Rd

i,

‘ SHOWROOM LONDON
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Discount: £10-10%, £20-15°, (except net items)

GIRO NO. 331 7056
C.W.O. only. P. & P. 10p on orders below £5

Export Order enquiries welcome (VAT free) 25E12 W KIT

SPECIAL RESISTOR KITS (Prices include Post and Packing).
(0EI2 {W KIT:
10E12 W KIT:

10 of each EI2 value, 22 ohms—IM, a total of 570 (CARBON FILM 5%). £3-65 net
10 of each EI2 value, 22 ohms—IM, a total of 570 (CARBON FiLM 5%,). £3.85 net
: 25 of each E12 value, 22 ohms—IM, a total of 1425 (CARBON FILM 5%). £8-35 net

T Ga] S 25E€12 $W KIT: 25 of each EI2 value, 22 ohms—1M, a total of 1425 (CARBON FILM 5%.). £8.45 net
gl I ST B U 20E12 ;W KIT: 20 of each EI2 value, 22 ohms—2M2, a total of 1220 (METAL FILM 5%). £11-05 net
Educational & Government Departments I1SEI2 W KIT: 15 of each EI2 value, 10 ohms—IM. a total of 915 (METAL FILM 5%). £13.38 net
ALL PRICES INCLUDE VAT 10E12 2W KIT: 10 of each EI2 value, 10 ohms—IM, a total of 610 (METAL FILM 59). £17-15 net
MULLARD POLYESTER CAPACITORS C280 SERIES RESISTORS . ) )
250V P.C. Mounting: 0-01uF. 0.0154F, 0-022uF, 0-033uF, 0-047uF. 33p. 0-068uF, | CF-—High Stab Carbon Film 5% MF—High Stab Metal Film, 5%
0-1uF, 41p. 0-154F, 43p. 0-23uF, 5{p. 0-33uF, 8p. 0-47uF, 9p. 0-68,F, 12p, IuF | W. Type Range 1.9 00-499  500-999 1000+  Size mm
150, | -5uF. 23p. 23.F d6p. + CF . 22-1M_ 1 075 0-60 0-55 24 x75
MULLARD POLYESTER CAPACITORS C296 SERIES s CF  22:2M2 0-75 0460 0-55 3-9 x 105
200V : 0-001F 0:0015,F, 0.0022,iF, 0-0033F, 24p. 0 0047,sF, Ip. 0-0068uF, 0-01uf, | £ CE 22-1M | 0475 0450 0-55 2 & {18
0-015uF, 0-221F, 0:033uF, 3jp. 0-047uF, 0-068uF, O-[uF. 44p. O ISuF, 61p. 0-22uF, | + MF Mo o 1-54 1-32 il 3 x7
81p. 0-33uF, 12p. 0-47uF. 14p. i ME 1032 3 1-43 121 099 42 x 108
160V : 0 01uF, 0-015uF, 0'02uF, 3p. 0-047uF, 0-068.F, 3ip. 0 I uF, 41p. 0 154F.5p. | I M 10-1oM 3 198 -84 NS 66 x 18
022.F, 54p. 0-33uF, 6}p. 0-47F, B4p. 0-68F, 12p, (1iF. 14p. g R g LOZLOR] "5' '3'52 3'°|9 2:75 08 s
MINIATURE CERAMIC PLATE CAPACITORS or va use mixing prices, please refer to o:‘r catalogue (pricein pence each).
50V: (pF) 22,27, 33, 39, 47, 56, 68, 82, 100, 120, 150, 180, 220, 270, 330, 390, 470, L VALUES AVAILABLE_—EI2 Series only. Net prices above 100.

;go, 680, 820, K. |‘v§5 2K2, 3K3, 4K7, 6KB, (1F) 0:01,0:015, 0:02,0:033. 6047, | pPRESET SKELETON POTENTIOMETERS | Wavechange Swictches
each. 0-1, 9 1 . . o
POLYSTYRENE CAPACITORS 160V 59, MINIATURE 0-25W Vertical or horizontal 6p each {C;,;“{}’,: 150,'%:7'6353
(pF) 10, 15, 22, 33, 47, 68, 100, 150, 220, 330, 470, 680, 1000, 1500, 2200, 3300, 1K, 2K2, 4K7, 10K, etc. up to IMQ 3P, '3W; 4P, 2W; 3P,

4700, 4p. 10,000, 41p. SUB-MIN. 0:05W Vertical. 1009 to 220K Q 5p each AW 4P 3W, 264p

I-OuF 63V

(P.E.) 6] CHEDDINGTON ROAD, PITSTONE,
NR. LEIGHTON BUZZARD, BEDS. LU7 %A@
Tel.: Cheddington 668446 (Std. Code 0296)
PLEASE WRITE FOR FREE CATALOGUE

o ] VEROBOARD 01 0 POTENTIOMETERS

Miniature Mullard Electronics 24 - 5 28p 128p Carbon Track 5K0 to 2MQ, log or lin. Single, 163p. Dual Gang 46p. Log Single with

6ip 68uF 16V 6jp | 2+ - 31° 26p 19p Switch 26p. Slider Pots, 10K, 100K, 500K. 30mm, 34p. 45mm, 47p. 60mm, 55p.
335 32p 33
HE T MTELS [ 28 285 | DIODES |PLUGS ELECTROLYTIC CAPACITORS. Tubular & Large Cans
6ip 100uF 25V éjp )24 - I° e Tp IN400] 63p | DIN 2Pin  12p F(uF/v): 1/25, 2/25, 4/25, 47/10, 5/25, 8/25, 10/10, 10/50, 16/25,
6ip  100uF 63V 14p | 21 - 57 (Plain)  — 14p IN4002 7ip 3 Pin 130 §22/63, 25/25.25/50, 32/25, 50/25, 100{10, 100/25, 64p. 50/50, Bp.
6ip  I50uF 16V 64p | 2¢ - 33" (Plain) — 12p IN4003 9p § 5 Pin 180 15p [ 100/50, 200/25, 11p. 250/50, I8p. 500/10, Iip. 500/25. 15p.
6ip 150uF 63V I15p | 5 « 31" (Plain) — 221p IN4004 93p | 5¢d- Jack  143p 1 500/50, I8p. 1000/10, 15p. 1000/25, 22p. 1000/50, 40p. 2000/ 10,
61p 220uF 64V6ip | Insercion tool 59p 59p IN400S [2p | 2:5mm Jack | 1p 120p."1000/100, 90p. 2000725, 30p. 2000/100, 95p. 2500/25. 38p.
6ip  220uF (OV 6}p | Track Cutter 44p 44p IN4006 14p | Phono 54p ] 2500/50, 62p. 3000/50, 80p. 5000725, 66p. 5000/50, £1-10.
6ip  220uF 16V Pins, Pkt. 25 10p 10p INSI4 7p SOCKETS HI-VYOLT: 4/450, 14p. 8/350, I9p. 8/450, 20p. 16/350, 22p.
6p  220uF 63V 2lp |BN9|6 7P| DIN 2 Pin 10p 16/450, 23p. 32/350, 33p. 50/250, 20p. 100/500, 88p.
6ip  330uF (6V 12p A100 10p R
6ip  330uF 63v 25p| TRANSISTORS OAS " 420 | s pin 160" 120 o e 025 e b B
8 uF, uF, 6p. 5, 6p. 0-5uF, Tip. 1uF, 9p.

g 4 238#,5 3040’13: EI2e 'gi: BT :%: ] ,?: Std. Jack 14ip | S00V: 0-025, 0-05, 6p.0-1, 6p. 0-25, 7ip. 0-S, Pp.
elb 680uF 16V iSn] BCI07 1o BEalar 145 | OA00 'ek %:;\‘r:hck;!: lzggov.om, 11p. 0:022, 13p. 0:047, 01, I5p. 0-22, 23p. 0-47,
6ip 680uF 40V 25p) BCIOB 12p OC44  I1Bp z d
6ip 1000,F 16V 20p | BC109 13p OC71 13p | Integrated Screened Wire, Metre 6§p New kit. SEI2 W meta
Gip 1000:F 25V 25p | BC 148 12p OCS8I 16p | Circuits Twin Screened Wire, Metre 12p 3film 5%,
6ip I1500:F 64 15p§ BCJ49 12p OCI70 23p | uA709C 50pjStereo Screened Wire, Metre i2p jUltra low noise new resistors.
6ip |500uF 16V 25p | BCIB2L 12p TIS43 33p § uAT4IC 55pf Connecting Wire, All colours, Metre 2ipfWith full colour coding.
6tp  2200uF 10V 25p | BCIB3L 12p 2N2926 ilp | uA723C £1fNeon Bulb, 90V Wire Ended 5for 24p§5 each EI12 value, 10Q—IM,
6ip 3300uF 64 26p§ BCIB4L 13p 2N3702 Vip f ul9i4 3SpfPanel Neon, 240V, Red, Amber, Clear I61pjrotal 305. £2:75

PE RONDO QUADRAPHONIGC SYSTEM

AND OTHER DELECTABLE ITEMS

WE SPECIALISE IN QUADRAPHONIC SOUND

| RAPID ORDER

H-F-M 2000 TUNER AMPLIFIER

CBS-SQ MATRIX DECODER, KIT:

CBS.5Q MATRIX DECODER BUILT AND TESTED:

FULL STEREO PRE-AMP WITH SELECTOR:

MASTER VOLUME/TONE/4 CH. BAL. BOARD:

POWER AMP BOARD (FULL STEREO) TWO FOR RONDO:
POWER SUPPLY BOARD:

MAIN SMOOTHING CAPACITORS (per pair):

MAINS TRANSFORMER:

PUN CHED CHASSIS + SCREENS:

CONTROL SECTION FASCIA AND TRIM:

PHASE LOCKED LOOP STEREO DECODER KIT:

STEREO DECODER BUILT AND TESTED:

GOLDRING GI10lI TURNTABLE, Less Cartridge :
DEUTSCHE ELAC MAGNETIC CARTRIDGE. LIST £13-90:
RONDO LOUDSPEAKERS—FULLY BUILT (per pair):
RONDO LOUDSPEAKERS—complete kits in pairs, with already
BASS DRIVE UNITS (2 per cabinet): PRICE EACH
TWEETERS : PRICE EACH
CROSSOVER KIT:

QUADRAPHONIC SELECTOR SWITCH::

DECODER EDGE CONNECTORS (3 required):

HARNESS AND WIRING PACK:

KNOB PACK (8 KNOBS)

OTHER RONDO ITEMS INCLUDING FULLY BUILT AND TESTED MODULES
ARE AVAILABLE—SEND SELF-ADDRESSED ENVELOPE FOR LISTS,
QUADRALINE 220 FULL 20W PER CHANNEL STEREO AMP.

HIGH PERFORMANCE. LOW PRICE:
SUPERB BRITISH MADE ADVANCE CALCULATORS
WE ARE NOW APPOINTED DISTRIBUTORS FOR THESE TOP-
ADVANCE MINI-EXECUTIVE FULL 4 FUNCTION:
ADVANCE 80—WITH AUTO %,:
ADVANCE 88—2 MEMORY SQUARE ROOT:
ADVANCE I6R DESK 2 MEMORY SQUARE ROOT %,
TRADE ENQUIRIES WELCOMED ON ALL ITEMS.

NEW ORDER SYSTEM—WE DO ACKNOWLEDGE BY RETURN!

GARRARD TURNTABLES AND PLINTHS NOW AVAILABLE.
(AN UK orders—Add 109, VAT. Overseas orders add post, send

o v g)3tudio Elecironics
FPO BOX 18 HARLOW |

CM 18 BSH ESSEX.

l Please tear off at dotted line
£59-50 post free ! 2000
£8 post free SQ-K
£11 post free 5Q-8B
£3-30 post free PSE NEW
£9:35 post :ree MV
£8:25 post free PA
£5-50 post free PSU CAT,
£1:65 post free CAPS OuT
£g«ﬂ7 post :ree TRANS
£3-57 post free CHAS
£3-85 post free CSF SOON.
£5-95 post free SESDK
£6-95 post free SESDB ARE
£2;-90 post r£l Glol
£7-90 post free STS144
€42 post £2 YOU
assembled cabinets: £35-50 post £2
£4.25 post free BASS ON
£2I47JZ post rfree TWTR
£2.75 post free X0
£1-4) post gree I QSsSw OUR
£1-10 post free EC
£3-85 post free WIRE LIST?
£1.21 post free KNOB
I SAE
HIGH QUALITY,
£40.90 post free 220 WOULD
LINE MACHINES : BE
£39-95 post {ree MIN
£42-95 post free 80
£99-00 post free 88 APPRECIATED.
£175 post free 16R
LISTS—SAE PLEASE
to Studio Electronics International) lNAME
¥

Telephore Harlow(stdOe79) 25457
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NOVEL timebase marker circuit is shown in Fig. 1. Novel timebase marker circuit
Fig. |. It consists of two Schmitt triggers which »

are set by VRI and VR2 to fire at different input
voltages. The two output pulses are fed through
C2 and C3 into DI and D2 which combines the
pulses to give single output.

If the positive timebase ramp output from an
oscilloscope is fed into the Schmitt triggers (marked
“input” on the diagram), and the output is fed to
the Y input two pips will appear on the screen.

The pip positions on the screen can be adjusted
by adjustment of the input voltage controlling
potentiometers VR1 and VR2 as indicated in Fig. 2.
Their relative positions are not affected. however,
by the timebase speed.

Therefore if your oscilloscope does not have a

graticule you can still do frequency comparisons -

using and positioning the pips as markers.
S. H. Alsop,
Sheffield.

T HE circuit diagram shown in Fig. | uses a

tunnel diode as part of a Schmitt trigger.
When the input voltage is at zero volts TRI is
OFF and therefore no collector current flows. As the
input voltage is increased the base current of TRI1
increases. When TRI1 collector current reaches
4-7mA., the voltage across the tunnel diode suddenly
increases. This is amplified by TR2, a germanium
transistor. which switches ON when the base-emitter
potential reaches 0-2V, giving a positive pulse
through C1.

The input voltage can be set by the variable
resistor to give the positive pulse; with lower resis-
tance value causing a pulse at a lower input voltage
and a higher resistance raising the input voltage
required for a pulse.

Typical values are zero ohms for pulsing at 1-5V
input and 5k{ for pulsing at 26V input.

S. H. Alsop.
Sheffield.

Practical Electronics June 1974
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Fig. 2. (a) Input from timebase ramp showing trigger
voltages of the Schmitt triggers at V| and V,. (b) out-
put pulse to the Y input of the oscilloscope
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Fig. 1. Tu-nnel diode in a Schmitt trigger

515




N this circuit the 555 timer is used to regulate an
I automatic shuttle service in which one vehicle
passes back and forth along a single track line,
with predetermined waiting periods at each ter-
minus. The 555 is used in the astable mode with a
relay as the load. The relay contacts control the
rail current supply.’

On the track itself, terminal rails X and Y are
isolated at J and K respectively from main rails A
and B by insulated rail-joiners, which are however
by-passed for one direction of current only by diodes
D2 and D3.

The cycle of operations is as follows. Suppose a
vehicle to be travelling on main rails A and B
towards Y; when its wheels have completely passed
K it will halt because of the blocking action of D3.
The model will stay at Y until the 555 timer next
causes the relay to change state; direction of track
current will thereby be reversed, D3 will conduct
and the model will return along the track towards
X, until it is stopped beyond J by D2, to await the
next change of the 555 and its next trip towards Y.

Using the component values shown in the diagram,
RLA is in its off state for 85 seconds, then on for

9 L

T HE circuit introduced here is one of several types
of oscillator developed by the writer for
specialised purposes. Where a number of audio
frequencies is required from a single oscillator,
and/or where a special waveform is not required,
the circuit shown in Fig. | is offered as a more
economic proposition than the standard astable
multivibrator since it uses only one capacitor. The
circuit produces a pulse followed by a relatively
long, quiescent interval.

This oscillator is perhaps best understood by first
considering S! in the OFF position. In the resulting
static conditions, TR1 conducts and its V. is such
that TR2 is also turned on.

The emitter resistor R3 makes the TR2 collector
voltage more positive than V,, of TRl and it
also serves to limit TR2 base drive. The base cur-
rent of TR1 is derived via R2 from TRI! collector
so that negative feedback to TRI base stabilises the
d.c. operating point and compensates for varying
factors of TRI1 Ay,.

If C1 is now switched in circuit it will begin to
charge up to the voltage between TR2 collector and
the base of TRI1. But the initially high charging
current will flow through the b/e junction of TR!
and the resulting increase of base current causes the
V., of TR1 to fall to a level where TR2 turns off.

C1 therefore charges up to a voltage something
less than the value fixed by the potential divider
R4, RS, but when charging current ceases to flow
(or nearly so) the base current of TRI1 reverts back
almost to its static value and TR2 again turns on.

Thus, the positively charged side of Cl is effec-
tively connected to the OV rail via TR2, R3 and the
negatively charged side rapidly turns off TR1. The
capacitor then discharges at a rate largely deter-
mined by the time constant Ct (R1 + R2), but after
it has discharged, T'R1 will again turn on and CI
will re-start the cycle by re-charging.

516

12-15V d ¢ FROM
TRACK SUPPLY
{ANY POLARITY)
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Fig. 1. Model railway track control circuit

55 seconds. These values can of course be varied,
or made variable, within reasonable ranges.

Supply to the 555 should be completely indepen-
dent of track supply. The orientation of diodes D2
and D3 should be verified experimentally for
individual layouts.

J. Duffill,

Southam, Glos.

—

gm rEe—- ’ R4
6-8kN Ttz | 2:2kn
$-35-20
Cheoos H

The static value of TR2 ¥V, is not at all critical
ar.d the purpose of the potential divider is simply
to limit the C1 charge voltage to the TR1 b/e max
safe reverse value. This technique avoids certain
disadvantages which would result from including a
protective diode at TR1 base.

The unloaded output is sensibly constant at all
frequencies and, where necessary, this characteristic
can be preserved by resistive d.c. coupling to an
emitter follower. An expression for determining
frequency is somewhat problematical since the dis-
charge time constant is modified by the changing
drive on TR2 base during the relaxation period

—thus, the A, of TR2 becomes involved. However, .

very roughly: :

S= E R T Ry + CR,
But using low-leakage types of transistors, the value
of RI will not be too critical and by making part
of it variable, a useful degree of tuning can be
introduced.

N. Naughton,
Manchester.

Practical Electronics June 1974




CTROVALUE

EVERYTHING BRAND NEW

TRANSISTORS

and semi-conductors of many types from simple
diodes to ICs photo-sensitive devices, threshold
switches, etc., etc.

MINITRON DIGITAL INDICATORS

30154F Seven segment filament, compatible with
standard logic modules. 0-9 and decimal point;
9mm charactersin 16 1ead DIL, £1-20. Now available
in BmA or 15mA per segment rating.

Suitoble BCD decoder driver 7447, £1:15.

3015G showing + or — and | and dec. pt, £1:20.

CAPACITORS

DALY ELECTROLYTIC
in cans, plostic sieeved
1,000mF/25V, 218p; 5,000mF/25V, 62p; 1,000mF
50V, 4lp; 2,000mF/S0V, 57p; S,000mF/50V, £1-18;
5,000mF/100V, £2-91,

POLYESTER TYPE C280
Rodial leads for P.C.B. mounting.
240V d.c.

0-04, 0-015, 0:022, 0:033, 0:047, 3p each; 0068,
01, 0-15, 4p each; 0-22, 5p; 033, 7p; 0-47, 8p;
0-68, 1tp; (-0, l4p; 15, 21p; 2:2, 24p.

Working voltage

SILVERED MICA

Working voltage 500V d.c.

Values in pF—2-2 to 820 in 32 stages, ép each;
1,000, 1,500, 7p each; 1,800, 8p; 2,200, 10p;
2,700, 3,600, 12p each; 4,700, 5000, I5p each;
6,800, 20p; B,200, 10,000, 25p each.

TANTALUM BEAD
01, 0-22, 0-47, 1-:0mF/35V, 13p each. 2:2/16V,
2:2/35V,4-7/16V, 10/6-3V, 13p each. 4:7/35V, 10/16V,
22/6'3V, 16p each. 10/25V, 22/16V, 47/6:3V, 100/3V,
18p each.

POLYCARBONATE TYPE B32540

Working Voltage 250V,

Values in mF: 0-0047, 0-0068, 0-0082, 0-01, 0-012,
0-015, 3p each. 0-018, 0:022, 0:027, 0-033, 0-039,
0:047, 0-056, 0-068, 0-:082, 01, 4p each.

CERAMIC PLATE CAPACITORS
Working voltage 50V d.c.
In 26 values from 22pF to 6,800pF, 2p each.

POTENTIOMETERS

ROTARY, CARBON TRACK.

Double wipers for gaod contact and long working life.
P20 SINGLE linear 100 ohms to 47M @, l4p each.
P20 SINGLE log, 47k @ to 2.2M @, 14p each.

JP20 DUAL GANG linear 47k Q to 2.2M 02, 48p

each.
JP20 DUAL GANG log, 47k Q to 2:2MQ, 48p

each.

JP20 DUAL GANG log/antilog 10K, 22K, 47K,
IM {1 only, 48p each.

JP20 DUAL GANG antilog 10k only 48p,

2A DP mains switch with any of above 14p extra.
Decades of 10, 22 and 47 only available in ranges
above. SKELETON CARBON PRESETS 6p each.

SLIDER

Linear or log, 47k 2 to 1M Q in all popular values,
30p each.

Escutcheon plates, black, white or light grey, 10p
each.

Control knobs blk/wht/red/yel/grn/blue/dk. grey/lt
grey, 7p each.

JACKS AND PLUGS

Sockets

2-circuit, unswitched, 51/5S Itp
2-circuit/2 break contacts, 51/BB 13p
3-cifcuit, unswitched (not GPO), §3-555 15p
3.circuit with 3 break contacts, S3/BBB 20p

2 circuit with chrome nut and black/white/red/
green or grey unswitched, 55/S p

2 circuit with chrome nut and black/white/red/
green with 2 break contacts, S5/B8 17p
Miniature, 3-5mm, 2-circuit (black), 2 br. cont.,
BB 8p

THIS MONTH’S SELECTION OF
GUARANTEED-TO-SPECIFICATION COMPONENTS

% ATTRACTIVE DISCOUNTS

EV CATALOGUE 7

2nd Printing

112 pages, thousands of items, iliustrations,
diagrams, much useful technical information.
The 2nd printing of this catalogue has been
updated as much as possible on prices. It
costs only 25p post frez and includes a refund
voucher for 25p for spending when ordering
goods list value £5 or more.

Plugs

2 circ. screened, top entry, P.1 24p
2 circ. screened, side encry, SEPI Jép
Line socket, mono, 231 40p
Line socket, stereo, 244 40p

3-circuit, unscreened, bl/grey/wh, P.4 dép

2-circuit, unscreened,

bl/whi/red/bl/grnjgrey,
I8p
3-circuit, screened, top entry, P3 53p
3-circuit, screened, side entry, SEP3 55p
Miniature, 3-5mm, 2-cir., screened, PS 3p
Miniature, 3-Smm, 2-circ., unscreenéd, various
colours, P6 10p

INSULATED SCREW TERMINALS

In moulded polypropylene, with nickel plate on
brass. With insulating set, washers, tag and nuts.
ISA/250V. In  blk/brwn/red/yel/grn/bl/grey/wh,
Type TP.I, 14p each.

RESISTORS

Code Watts Ohms 1t 9 10 to 99 100 up
(see note below)

(5 1/3  47-470K  1-3 -1 0-9 nett

C 1/2 47-10M 1.3 1-1 0-9 nett

[ 3/4 47-10M 1.5 12 0.9 nett

C | 4.7-10M 32 25 1-9 nete

MO 1/2 10-1M 4 33 2-3 nett

wWwW | 022-39 9 9 . 8

WWwW 3 1-10K 7 7 6

wWwW 7 I-l10K 9 9 8

Codes:

C = carbon film, high stability, low noise.
MO = metal oxide, Electrosil TRS, ultralow noise.
WW = wire wound, Plessey.
Values: AIIEI2 except C 3W, C #W, and MO {W.
EI12: 10, 12, 15, 18, 22, 27, 33, 39, 47, 56, 68, 82
and their decades.
E24: as EI12 plus |}, I3, 16, 20, 24, 30, 36, 43, 51,
62,75, 91 and their decades.
Tolerances:
5%, except WW1 10%
+0-05Q below 1002 and MO W 2%
Prices are in pence each for quantities of the
same ohmic value and power rating. NOT
mixed values, (lgnore fractions of one penny
on total value of resistor order.) Pricesfor 100
up in units of 100 only.

BAXANDALL SPEAKER KIT

As designed by P. J. Baxandall and described
originally in " Wireless World.”' Simple to assemble,
fantastically good results and a greater money
saver. Carries 10 watts RMS, 15 ohms impedance.
Size 18in x 12in x 10in. Complete kit, including
pack-flat cabinet, £14.90,

The size and weight of this product obliges us to
charge 70p part cose of carr. in UK,

Equaliser Assembly: £2:30,

Loudspeaker Unit S9RM109, £2.45,

Cabinet Kit (to Baxandall design), £10-453,
Cross-over choke included in full kit above, £1:30.

% FREE POSTAGE (UK.)

ELECTROLYTICS
Ainal Lead
u

63V 10V 16V 2S5V 40V 63V 100V
047 — — — — — — llp 8p
0 — — - —_ iip — 8p
22 — — - ip — Bp 9
47 — _ = Hp — 8p 9% 9p
10 — —_ = —_ 8p 9% Bp 8p
22 — — 8p 9p 8p 8p I0p
47 8p — 9p 8p 8p 8p 10p I13p
100 9p 8p B8p B8p 9p I0p I2p 19p
220 8p 8p 9p 10p 10p 1lp 17p 28p
470 9p 10p 10p tip 13p 17p 24p 45p
1,000 1tp 13p I3p 7p 20p 25p 4ip —
2,200 15p 18p 23p 26p 37p 4ip —
4,700 26p 3I0p 39p 44p 58p — — @ —
10,000 42p 46p — — — — —

ZENER DIODES full range E24 values: 400mW
2-7V to 36V, l4p each; IW: 68V to 82V, 2lp each;
1-5W: 47V to 75V, 48p each. Clip to increase
15-W rating to 3 watts {type 266F) 5p.

VEROBOARD
Copper clad 01 in. matrix—2'5 x 375 ins. 27p.

3-75 x 375 ins., 30p, 2'S 5 ins., 30p. 375
5ins., 33p.

Copper clad 0:15 in. matrix—25 3-75 ins., 20p.
3-75 x 3-75 ins., 30p. 2- S ins., 30p. 375

5 ins,, 36p.

Vero spot face cutter (any matrix}, 43p. 0 040 pins
(for 0-1 matrix) per 100, 35p. 0-052 pins (for 0-15
matrix) per 100, 35p.

KNOBS

in a great variety of modern types, for } in. shaft,
from plastic to solid aluminium, from typically 63p
per pack of two {Catalogue 7, page 62).

CONNECTORS
DIN from 2-way to 7-way plugs and sockets; phono
types, mains connectors, etc, (Catalogue 7, page B88)

This is EV Service

DISCOUNTS

Avaitable on all items except those shown with
NETT PRICES. 10% on orders from £5 to £14-99.
15%, on orders £15 and over.

PACKING AND POSTAGE FREE

in U.K. for pre-paid mail orders. For orders £2
and under, there is an additional handling charge of
10p.

GUARANTEE OF QUALITY

All goods are sold on the understanding that they
conform to manufacturers’ specifications and
satisfaction is guaranteed as such-—no rejects,
“seconds” or sub-standard merchandise is offered
for sale.

PRICES QUOTED DO NOT INCLUDE VAT,
for which 10%, must be added to total nete value of
order. Every eflortis made to ensure correctness of
information and prices at time of going to press.
Prices are subject to alteration without notice.
S.A.E. with written enquiries please.

GIRO ACCOUNT No. 38/671/4002

Al postal communications, mail
orders, etc., to Head Office at Egham
address, Dept. PE6.

28 ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY TW20 OHB

Telephone: Egham 3603 Telex 264475

Shop hours—9-5.30 daily. Saturdays 9-1 p.m.

Northern Branch: 680 BURNAGE LANE, BURNAGE, MANCHESTER M9 I NA

Telephone 061-432 4945

Shob hours—Daily 9-1 and 2-5.30 p.m.

Saturdays 9-1 p.m.

U.S.A. CUSTOMERS are invited to contazt ELECTROVALUE AMERICA, P.O. Box 27, Swarthmore PA 19081
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YATES ELECTRONICS

FLITWICK) LTD.

LSTOW STORAGE DEPOT
BEDFORD

HARDWICK,

RESISTORS

W Iskra high stability carbon film—very low noise—capless construction
+W Mullard CR25 carbon film—very small body size 75 2:5mm. tW 2%,
ELECTROSIL TRS

Power Values Price

watts Tolerance Range available 1-99 100 +
+ 5% 47Q-22Mq E24 13p I'lp
Ed 10%, 33Ma-toMQ EI2 13p i-lp
i 2% 10g-1Mg E24 3-5p 3p
3 10%, 10Q-390 EI2 1-3p 1-1p
i 5% 470~-1MQ EI2 I-3p bip
4 10% 1Q-109 EI2 8p 7p

Quantity price applies for any selection. lgn e fractions on total order.

DEVELOPMENT PACK
0'5 watt 5%, Iskra resistors 5 off each value 470 to IM Q2
E12 pack 325 resistors £2:40, E24 pack 650 resistors £4.70,

POTENTIOMETERS
Carbon track 5k Q to 2M Q, log or linear (log W, lin $W)
Singie, 14p. Dual gang {stereo), 49p. Single D.P. switch 28p.

SKELETON PRESET POTENTIOMETERS

Linear: 100,250, 500 @ and decadesto 5M Q. Horizontal or vertical P.C. mounting
(0} macrix).

Sub-miniature 0 | W, 5p each. Miniature 0 25W, 7p each.

SMOKE AND COMBUSTIBLE GAS DETECTOR--GDI

The GD 1 is the world's first semiconductor that can convert a concentration of gas
or smoke into an electrical signal. The sensor decreases its electrical resistance
when 1t absorbs deoxidizing or combustible gases such as hydrogen, carbon
monoxide, methane, propane, alcohoi, North Sea gas, as well as carbon-dust
containing air or smoke. This decrease is usually large enough to be utilized
without ampiification. Full details and circuits are supplied with each detector.
Detector GD I, £2, Kit of parts for mains operated detector inctuding GD 1 but
excluding case, £5-60. Suitable case, £1:50. Kit of parts for |2 or 24V battery
operation, including GDI and P.C. board. £7-70, As above for PP9 battery, £6.90.
Note: The battery operated kits incorporate our patented circuit to minimise
battery drain—ctypically 90mA for 24V

PRINTED BOARD MARKER 97p
Draw the planned circuit onto a copperlamirate board with the P.C. Pen, allow to
dry, the immerse the board in the etchant. On removal the circuit remains in
high relief

C.W.O. PLEASE, POST AND PACKING
PLEASE ADD I10p TO ORDERS UNDER £2.
Catalogue which contains data sheets for most of the
components listed will be sent free on request.
10p stamp appreciated.

CALLERS WELCOME Mon.-Sat. 9 a.m,-5 p.m.

PLEASE ADD 10% VAT

MULLARD POLYESTER CAPACITORS C296 SERIES
400V > 0-001 uF, 0-00154F, 0-0022eF, 0-0033;:F, 0-0047uF, 3p. 0-0068uF, 0-01F,
0-015uF, 0-022uF, 0:033uF, 33p. 0-047.F, 0-06BuF, O | uF. Sp, O-I54F, 6p. 0-22uF.
73p. 0-33uF, I1p. 0 474F, 13p.

160V : 0-014F,0°01 54F,0-022uF,0-033uF, 0-047uF, 0-068uF, 3p. 0-1uF, 31p. O-I5uF,
4ip. 0-22uF, 5p. 0-33uF. 6p. 0-47uF, 7ip. 0-6BuF. I Ip. |-OuF, 13p.
MULLARD POLYESTER CAPACITORS C280 SERIES

250V P.C. mounting: 0-01uF, 0-0154F, 0-022uF, 3p. 0-033uF, 0-047uF, 0-068uF,
33p. O-luF, 4p. 0-15uF, 0-22uF, Sp. 0-33uF, 6ip. 0-47uF, Bip. 0 68uF, 11p.
1-0uF, 13p. " 1-5uF, 20p, 2-2uF, 24p.

MYLAR FILM CAPACITORS ' 100V]CERAMIC
0001 uF, 0-002uF, 0-005uF, 0-01uF, 0-02uF,| TORS [00pF
3p. 0°04uF, 0-05u4F, 0-068uF, 0 IuF, 4p, each.

DISC CAPACI-
to 10,000pF, 2p

ELECTROLYTIC CAPACITORS —MULLARD O15/6/7

(uF/V) 1/63, 1°5/63,2-2/63, 3:3/63, 4-7/63. 6-8/40, 6:8/63, 10/25, 10/63, 15/16, 15/40,
15/63, 22/10. 22/25, 22/63, 33/6-3, 33/16, 33/40, 47/4, 47/10, 47/25, 47/40, 68/6-3,
€8/16, 100/4, 100/10, 100/25, 150/6:3, 150/16, 220/4, 220/6'3, 220/16, 330/4, 6p.
47/63, 100/40, 150/25, 220/25, 330/10, 470/6°3, 7p. 68/63, 150/40, 220/40, 330/16.
1,000/4, 10p. 470/10, 680/63, 11p. 100/63, 150/63, 220/63, 1,000/10, I2p. 470/25.
680716, 1,500/6-3, 13p. 470/40, 680/25, 1,000/16, 1,500/10, 2,200/6-3, I8p. 330/63.
680/40, 1,000/25, 1,500/16, 2,200/10, 3,300/6°3, 4.700/4, 21 p.

SOLID TANTALUM BEAD CAPACITORS I2p
0-luF 35V 2-2uF 35V 22uF 16V
0-22uF 35V 4-7uF 35V 33uF 10V
0-47uF 35V 6-8uF 25V 47uF 63V
I-OuF 35V 10 F 25V 100uF 3V
VEROBOARD JACK PLUGS AND SOCKETS
0t 0-15)Standard screened 28p 2-5mm insulated 12p
24 > 33 24p  20p [Standard insulated 18p 3-5mm insulated 12p
24 x5 28p 28p |Stereo screened 40p 3:5mm screened |8p
33 x 32 28p 28p |Standard socket 20p 2-5mm socket 10p
[ 32p 32p |Stereo socket 30p 3:-5mm socket tip
17" %25 85p 67p ID.I.N.PLUGS AND SOCKETS
17 x32 120p 198p |3 pin, 3 pin, 5 pin 180", S pin 240°, 6 pin, 7 pin
17 x3k(plain)  76p 52p |piug'12p, Socket 8p.
17 x24 (plain) = 41p |4 way screened cable, 25p/metre.
24 x 5 (plain) — 12p |6 way screened cable 30p/metre.
24 x 3% (plain) — Hp
Pin insertion tool 62p 62p
Spot face cutter 52p  52p | BATTERY ELIMINATOR £1-70
Pkt. 50 pins 20p 20p §9V mains power supply. Same size as PP9 battery.

hecome -
a RADIO-AMATEUR!

learn how to become a radio-amateur
in contact with the whole world. We give
skilled preparation for the G.P.0. licence
et L T T T T T T LIS

' 'Fl'ee ! Brochure, without obligation to:

=BRITISH NATIONAL RADID & ELECTRONICS SCHOOL
P.0. BOX 156, JERSEY

RAPY

NAME : —I
EBG4I

I ADDRESS :

] BLOCK GAPS please ]
N GRS EED SN S AND ENR S EER SED EEE GED S S SN BNN GED BED G
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TRANSISTORS

POPULAR TYPES AVAILABLE EX-STOCK

AC126  12p | BC107 9p | 2N2221  15p
AC127  12p | BCios 9p | 2N2222  16p
AC128  12p | BC109C 10p | 2N2926  8p
AC176  18p | BC147B  9p

AC187  18p | BC148B  9p o

AC188  14p | BC149C 10p OEIER (S
AC187K  18p | 2Neg6 10p | 709C 35p
AC188K 18p | 2Ne97  10p | 723C g
AF114  18p | 2Ng3p  1ap | 741C L
AF115  14p | 2N1131  16p

AF116 14p 2N1132 16p TTL74 Series
AF117 16p 2N2219 16p also available

Minimum Order £3
Please add 10% VAT on all orders
Export enquiries welcome
Speclal discounts avallable to bulk buyers
Other types avallable on request

Technomatic Ltd

54 Sandhurst Road, London, N.W.9
Telephone 01-204 4333
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CULLED FROM KOHOUTEK

Though the observations of the
comet Kohoutek were disappointing
in the United Kingdom, other places
had better luck. From New Mexico
it was visible to the naked eye as
late as January 20. On January 10
observers were recording a tail 17°
long.

The Skylab scientists were the
first to see Kohoutek emerge from
perihelion.

From Tokyo came the observa-
tions of Z. Sekanina who said that
there was a high state of dust
activity (before perihelion) and
asserted that this was the cause of
the spike. He estimated that the
dust activity must have begun about
October. He also said that the par-
ticles gathered round the head of
the comet were as large as one
millimetre.

Other observers reported that
there was a gas and dust trail in the
direction away from the Sun and
that on January 16 a wavy motion
of the gas was seen extending from
10° to 15° from the head. The tail
and coma showed a silicate structure
and the spike had a black body
spectrum. All this is consistent with
a gritty or perhaps sandy structure.
Measurements were made by infra-
red techniques as a dusty content
radiates thermally.

Spectroscopy has revealed some
200 emission lines not previously
known. Optically Cg, Cs, CN, NH3,
CO. and Na emission have -been
recorded. Some of the lines not
identified are probably from singly
ionised water molecules. Radio
astronomers have recorded Methyl
Cyanide, Hydrogen Cyanide, CH
and OH. Rockets carrying ultra
violet equipment detected radiation
from the gaseous trail extending
millions of kilometres round the
comet, This is similar to that which
appeared with comet Bennett and
could be common to certain comets.

One thing is certain, from the
remarkable amount of data already
processed, that the direct observa-
tion of bright comets is very desir-
able. This makes a rendezvous with
Halley's comet a worthwhile project.

TITAN-CENTAUR
It is not often the case that failure

but it does happen from time to
time. In dealing with the failure of
the Titan 3E[Centaur system it has
to be admitted that this has been
a major disaster for NASA.

A great deal of the future projects
were to be related to this system as
a launch vehicle. The far reaching
effects’ involve the ‘Mars unmanned
landings for there was much faith
put in the Titan/Centaur vehicle for
this project. One of the objects of
the launch that failed was to test
out a number of modifications,
simulate some of the sections of the

has to be reported in Spacewatch,-

PAGEWA

BY FRANK . HYDE

new missions that were to be under-
taken, and the site launching facili-
ties which had also been modified.

It was intended that the vehicle
should be a sort of intermediate
carrier of heavier unmanned loads
into orbit and also into inter-
planetary trajectories ‘until the space
shuttle was ready. The fact that the
guidance system failed because of
vibration effects is particularly dis-
quieting because long journeys such
as the Mars landing require that
extreme stability is mandatory.

The failure was in the Centaur
section only; all systems in the Titan
stages being quite satisfactory. It is
unfortunate that the number of
missions is limited and there is not
much time or vehicles available if
a high rate of abortive action takes
place.

The modifications that were made
involved two important areas of
Centaur, the control systems, and
the heat shield. The computerised
control systems handling the guid-
ance, navigation. control of fuel and
telemetry, was extended to include
the initiation of vehicle activity.
This would have included the rocket
“burns”.

The time of the failure was at the
moment when the rocket burn
should have taken place. This did
not signal an affirmative to the
control centre and it had to be
assumed that no “burn” had taken
place, so that, following procedure.
the safety officer ordered “‘destruct”.

The heat shield modification was
an important one, for the new three
layer sandwich, of aluminised Mylar
and Dacron, would have improved
fuel losses during long term mis-
sions. Conservation of fuel combined
with the ability of the vehicle to
“coast” would be of great value on
long missions where zero gravity
was involved. Also, coasting is
important in synchronous orbits.

In the case of the aborted mission
the flight plan it was set to follow
was a seven hour programme. This
was to include an initial launch
trajectory which would be the same
as for the Viking mission, from
this it was to have entered a park-
ing orbit and coast for twelve
minutes. A next burn would have
transferred the vehicle to an orbit
similar to the end of the Viking
plan. The actual burn would be
shorter than the Viking mission.

During the intermediate orbit a
coasting of 80 minutes would have
taken place allowing a check of
fuel handling systems in conditions
of zero gravity. The next transition
was to be to a third burn into a
transfer orbit. Ten minutes later
the Sphinx satellite would have
been ejected. The vehicle was to
do a five hour coasting in the trans-
fer orbit. The whole sequence was
to test the three burn facility.

The purpose of the Sphinxy
(space plasma high voltage inter-
action experiment) satellite was to
check the high voltage equipment.
So far, space missions have used
mainly low voltage solar cells for
power; in the long duration missions
a greater amount of power is
required so that other methods are
important.

The higher output solar cells
would enable the heavy inboard
power sources to be removed and
replaced with more payload. There
is a difficulty., however. and that is
that as yet no one knows for sure
how the high voltage cells will react.
There is a possibility that there
would be reaction due to particles
which are charged and possible short
circuits or arcing leading to loss of
power. The Sphinx project would
have been able to make a long
period study.

There are some who think that a
much higher orbit may be necessary
for satellites equipped with high
voltage cells. The effect of plasma.
however. is important as also the
manner in which insulation and cell
tayouts. which could be rolled up
like blinds. would survive. With
array voltages at 16kV prolonged
operation may be necessary before
decisions can be finally made.

WHICH CANDIDATE

The black hole problem still
occupies attention and the latest
candidate is now the X-1 object in
Cygnus and not X-3. The reason
for this is that X-1 has shown very
rapid fluctuations in X-ray emis-
<ions. with periods as fast as one
twentieth of a second. This is at the
threshold of the instrument aboard
the satellite Uhuru undertaking
these present observations.

Larger instruments are required
to extend observation and these
need to have detection limits capable
of measuring fluctuations of a few
millionths of a second.
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AST MONTH we saw how the characteristics of the
L transistor must contrel our circait design. Now
that the parameters of the transistor are more fully
understood we can get down to the real business of
choosing the components so that the transistor
behaves just the way we want it to.

By A. P. Stephenson

This series, specially written for
the beginner, takes you step-by-
step through transistor circuit
design in a simple, non-
mathematical way.

Design of a small signal amp-
lifier will be followed by a Class
B amplifier and the series will
conciude with a constructional
project so that your theoretical
knowledge can be put into
practice.

An example of bad design will be given so that
the impatient beginner does not fall into the more
obvious traps.

As well as choosing components, there is also the
supply rail voltage to be defined. This is often of
major importance to successful circuits.

3.1. RELEVANT EQUATIONS TO VOLTAGE AMPLIFYING STAGE

There are four equations which must be con-
sidered as absolutely essential to the design of a
simple amplifying stage. These are shown in Fig.
3.1 in a way that should immediataly suggest their
use.

These equations should be copied onto paper and

DC SUPPLY RAIL

chanted over and over in the mind before going to
sleep.

Note how the variables interact with one another
The choice of collector current will affect ro which
in turn will affect the voltage gain A4 and the input
resistance of the stage R .

Rin = Ry, R; and ryx in parallell

bl\"—‘h!e("e*‘lgl \\\ E

(E BB 4em) . R
Voltage gain 4 = m

R
" Ic (mA)

re

Fig. 3.1. This. circuit shows how the four equafions essential to amplifier design are related
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3.2. CHOIGE OF COLLECTOR CURRENT AND RAIL VOLTAGE

With any particular transistor there are obvious
limits at both ends of the ccllector current scale.

The limit at the lower end is due to the reduced
hgg and also to the encroachment of the base current
onto the leakage area. For small silicon transistors
similar to the BCID8, the lower limit may be taken
as around ten micioamps.

UPFEE LIMIT

At the other end of the scale, there is the absolute
limit imposed by the manufacturers known as
Iemax). Which, again quoting the BC108, is 200mA.
Taere is a hidden danger in this figure however,
unless the maximum power dissipation (Pimax)) is
also examined.

The BCI108 claims 300mW for P(max), therefore if
thke designer does attempt to use 200mA collector
current, he had better make surz that he never
allows the collector voltage to be more than one
volt, or the poor thing will protest warmly.

Except for pulse circuitry, where large currents
can bz tolerated, the practical maximum for ampli-
fiar stages will be lower than fleimax)- Ten milliamps
is the recommerded maximum for the BCI(8,;
beyond this, the sy starts to fall again.

CHOOSING COLLECTOR CURRENT
Having established the range as 10#A to 10mA,
there is still the particular value to be decided upon
when designing an amplifying stage.
Other things being equal, a choice of low /. will:
(a) Enable the stage input resistance to be higher
kecause R, is the parallel combination of the
base bias resistors R1, R2 and the transistor in-
put resistance r;y. RI, R2 will be higher
because the base current will be small. Also ryy
will be highzsr because r\x = h¢, (r, + Rg) and
both r, and Ry can be high if /, islow.
(b) The cutput resistance R,,, of the stage will be
high becauss R, will tend to be high. This is
not good.

SUPPLY RAIL VOLTAGE

The higher the supply voltage the easier the circuit
is tc design. There is a greater freedom of choice—
more breathing space, since voltage can always be
dropped but not so easily increased. The limit is,
of course, Vermaxy Which, in the case of the BC108,
is around 20 volts.

3.3. DESIGN PITFALLS

The beginner to the art of design is soon face
to face with a frustrating problem: how to meet the
conflicting demands of satisfying both the signal
and the d.c. bias requirements.

To illustrate this let us assume a simple voltage
amplifier is to be designed having a gain of 100.
This 1s a harmless specification, with no mention of
input 1esistances, supply rail voltages, etc., and the
teginner might be excused for underestimating the
job.

His reasoning might proceed as follows:

1. Look up the equation for voltage gain

A=Rc/re +Rz)
2. Note that R appears a nuisance so why nat
leave it out altogether?

A= Rclre
(This will save a resistor and make the equation
easier)

Fig. 3.2. Circuit diagram
of the example in the
text
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3. Leok up the equation for r,
re=25/l(mA)
and note that choosing a nice figure of ImA
will make r, = 25 ohms.
R can then be found by R, = 1000 x 25 =
2-5kf. ,

4. The circuit may now be drawn with as much data
as possible included (see Fig. 3.2). The 3V rail
is handy because the small family torch has a
3V battery.

5. Look up kg, cf a BCI0&8 which will be 300
(typically) which’ means that the base current
will be [7./300 = 1mA/300 = 0-003mA
(approx). Since the divider chain should carry
a much larger current than the base, let this be
0-03mA.

Allowing the regulation 06V across R2, R2 =
0-6V/0-03mA = 20k!L

6. R1 must drop the remaining 2-4V therefore R1 =
2-4V/003mA = 80kil
The paper work is now finished and the designer

can now rig up the circuit and try it out.
What a bitter disappointment he is in for!
Voltage checks will soon reveal that:

(a) The 0-6V may be disturbingly out, and may drift
downwards slowly.

(b) The transistor is almost or even completely
saturated. The output terminal has no room to
move since it is groveiling at almost ground
voltage.

In short, it s a shocking example of bad
design.
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3.4. THE IMPORTANCE OF A;

A familiar compcnent in most small signal ampli-
fiers is the resistor R, connected between emitter
and grounc. Theé primary reason for its presence
is to provide a simple self-adjusting mechanism for
forward bias on the base.

It may be remembered that the transistor will only
amplify correcily if the base voltage is held at a
mean value of about 0-6V higher than its emitter
(at normal temperature).

Not only is it difficult to tap off such a precise,
small voltage from a divider chain, there is also the
added complication of the change in this voltage
when the temperature changes (remember that Vi,
falls by about 2mV per degree C rise in tempera-
ture).

The inclusion of R, will compensate for these
effects (see Fig. 3.3).

Suppose RI. R2 values were a little out, due to
tolerance errars resulting in a voltage of say 1:5V
instead of 16Y. This would produce only 0-5V
across base and emitier if rthe colector current
remained the same. but of course it will not.

The coliector current must fall and the 1V drop
across R must then fall to say 0-9V.

This means that the voltage difference between
base and emitter would be back again 10 0-6V.

The system is thus almost completely self-regulat-
ing—if the temperature rises, more current would

Fig. 3.3. Circuit to show the stabilising effect of
Rg upon the Vg

tend to flow which would increase the 1V across
Ry to say 11V and that would reduce the forward
bias in the base to 0-5v which hclds the current
back again.

With regard to the design equation, how big
should R be? E

Compromise as usual! The higher it is the better
the stabilisation action, but the more volts are
“wasted™ across Rg.

A good rule of thumb is:

Make EE at least five, but preferably ten times
greater than r. l

3.5. THE EFFECT DF R: ON VOLTAGE GAIN AND DISTORTION

Apart from cstabilising the d.c. bias conditions,
Ry causes the vollage gain to fall.

This can be understocd by re-examining the equa-
tion for voltage gain 4 = R./(r. + Ry).

A more convincing way of understanding the
effect is to consider the effect of a signal applied
between base and ground (see Fig. 3.4).

Consider first the action with the switch closed,
i.e. R not in circait.

‘If a positive-going signal of say 2mV is applied,
the whole of the signal js across the base to emitter
junction. \

With the switch open, the 2mW signal between
base and ground would cause an increase of collec-
tor current (as bzfcre) but the volts drop across Rg
would cause the emitter to rise as well as the signal.
Thus the effective value of the signal between base
and emitter would te less than in the case above.

For example. if the base signal rises by 2mV and
the emitter volizage also rises to say 1'5mV, then

Fig. 3.4. The divider to
feed base bias is
irrelevant to this circuit
which demonstrates the
effect of Rg
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the effective signal between base and emitter is only
0-5mV.

From the point of view of voliage gzain, it appears
that Ry has in this case, reduced the effectiveness of
the signal by a factor of four which means the gain
is reduced by a factor of four

This gain reduction, caused by z signal voitage,
appearing across Ry 1s an example of negative cur-
rent feedback.

ADVANTAGES OF NEGATIVE FEEDBACK

Although the gain is reduced, there are certain
advantages in this kind of feedback:

1. The input resistance r, is increased, since
rnn = hge (re + Ry).

2. The distortion, inevitable t¢ some degree in all
transistors, is much less. In fact the distortion
is reduced by the same Ffactor as the gain.

In the above example distortion would be
reduced by four times by the inclusion of Ry.

3. The reduced gain mow tends to be less dependent
on the actual transistor causing the circuit per-
formance tc be determired without worrying
about tolerance variations in the A-parameters.

If a high gain is more important than these advan-
tages Rg can be “by-passed” with a capacitor which
will provide a signal short to ground.

The capacitor's reactance X, should be smaller
than Rgp at the lowest frequency, a rough and
ready equation being C = 1/(f X R;) where C is in
microfarads, f in kHz and Ry in kilohms.
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3.6. SETTING THE D.C. OUTPUT VOLTAGE

The output terminal of the stage should, wherever
practical, rest somewhere abcut the middle of the
available voltage swing. This will ensure that signal
variations will have freedom to move in both direc-
tions without hitting the supply rail at the top, or
the saturation area at the bottom.

The above remarks still apply even if the signal
variations are known to be small. The percentage
distortion introduced by the slight non-linearity in
transistor curves is always proportional to the size
af the swing.

For -example, a signal swing of ene volt super-
imposed on the output will introduce less distortion
if the available limit of swing is 10 volts than if it
were five.

9V

Fig. 3.5. Example A.
Gain = 4 (r. swamped Ly

RE)
Maximum ailowabie input
signal = 1V

Fig. 3.6. Example B

Gain = 100 (r. still almost
swamped by REg)

Maximum allowable input
signal = 01V .

Fig. 3.7. Example C.

This gives high gain but will
not obey the full equation
A = Rc (re + Rg) very
accurately because (a) Ry
does not swamp re; in fact
Ry = re and (b) the value of
Rc is not negligible in
refation to the internal
collector resistance. Hence
don't expect the gain to be
400.

3.7. SETTING THE BIAS VOLTAGE

The setting of the output voltage should nermally
be tackled first. If R,y is important, however, some
preliminary doodling is required.

Afterwards, the required voltage drops across the
divider chain, the desired base current, the divider
chain current and finally the values for Rl and
R2 (in that order) should be determined.

Suppose, for example, tha: we have decided on
the output circuit shown in Fig. 3.8.

BASE CURRENT

 Before we can calculate the bias resistors the base
current must be estimated. Don’t be too fussy about
this; instead be pessimistic!

Assume vou will be uniucky enough to pick the
worse sample of a BC108, iz. hgy only about 100.
This would demand a base current of ImA + 100
= 10pA.

#9_V +3V

3 °
1mA LY R1

—0
LV :>

S

kA w R2
v

Fig. 3.8. Assuming the voltage drops and current
shown in (a) the bias voltage drops must then
be as in (b)
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In case this reasoning appears very rough and
ready, remember that the only thing of importance
about the current down the divider chain is that it
should be much larger than the base current.

If we use the “ten times rule”” and make the cur-
rent in R2 = (00pA when the worse transistor is
used, then the current stability will always be good
enough, a1d often better, than necessary.

2 = 0—]lT6rnlA = 16kQ (note that changirg 1002A
to 0-lmA Eeeps that arithmetic easy).

R1 should be 11 times 7tlle base current:

4V
R1 0TimA 67kQ2

The nearest preferred values may be used because
the emitter reststor Ry will always ensure that the
0-6V Vg is maintained within reasonable limits.

STAGE INPUT RESISTANCE

It may be interesting at this point to calculate the
input resistance of the stage (Ryy)-

First Rt and R2 in parzallel have a resistance of
13kQ). The transisior itself presents an riy of hee (re
+ Ry) which equals 100 (25 + 1000) = 100k<2.

Since we have again assumed the worse case value
of 100 for hy,, it is clear that r;y will probably be
much higher. .

It is safe to assume therefore that r in parallel
with 13k€! will have little effect on the R;y of the
stage which is therefore around 13k},

Continued next manth
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HE TELEBELL is a compact phone bell repeater
T unit that provides remote indication that a tele-
phone bell is ringing without having to be connected
to the Post Office line. It is driven by self-contained
batteries and as it has low stand-by power require-
ments, these have a very long life.

Useful to anyone who has ever been busy some
distance from their telephone and has stopped to
wonder whether it was ringing or not, the Telebell
will also be extremely helpful to the hard of hearing
when in another room away from the telephone.

POST OFFICE

It is of course possible to have an extension bell
fitted by the Post Office, but this does have draw-
backs as it costs money in the form of extra rental
and is usually fitted permanently in one place, so
reducing the number of places where it can be
heard, compared to the unit described here, which
can have its repeater bell placed anywhere at will.

Under existing Post Office regulations, no electrical
connection may be made by the hirer to a telephone.
How, then, can an extension bell be made to func-
tion?

The answer is to use acoustic coupling. A micro-
phone, mounted close to the telephone, picks up the
sound of the bell. The resultant electrical signal is
amplified and used to trigger a thyristor, which
operates the extension bell; this latter can be at
almost any distance and can be placed in any
particular position found convenient. The unit is
battery operated and is thus completely safe, yet the
current drawn in the stand-by condition is so low
that batteries last for many months.

The author understands that such an arrangement
does not contravene any Post Office regulations.

THE CIRCUIT

The complete circuit diagram is shown in Fig.
The first transistor, by means of its high value col—
lector and emitter resistors, R2 and R3, and corre-
spondingly high value pollector-base resistor, R1,
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A\

Flg 1.
ringing detector/bell

Basic circuit diagram of the low-current

draws only 50:A when there is no input from the
microphone.

At the same time, transistor TR2 is held non-
conducting by R4, so that the thyristor CSR1 has
no gate drive and passes only a very small leakage
current. Thus the total current drawn is about 50xA
and this, flowing through the bell coil, is far short
of that required to operate it.

When the telephone bell sounds the crystal micro-
phone MICI gives an output of about 100mV and
this signal is amplified by TR1 to a sufficiently hlgh
level to cause TR2 to pass current; this current is
fed to CSR1 gate. Thyrlstors have the property that
if sufficient current is fed to the gate, the device
conducts and will continue to do so, even without
further gate current, until the current passed falls
to a few mA or less.

In this instance the thyristor current is of course
the bell operating current; shortly after it starts to
flow it is interrupted by the action of bell circuit
breaker and this interruption prevents further thy-
ristor current passing.
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However, if there is continuing microphone out-
put the circuit operation described will continue and
consequently the bell acts as a repeater of the tele-
phone bell.

Resistor R5 and capacitor C2 isolate the amplifier
stages from the transient voltages present due to the
bell current changing rapidly, while R6 limits thy-
ristor gate current to a safe value. Diode DI
eliminates reverse voltages caused by operation of
the circuit breaker in the bell, which could other-
wise damage the thyristor.

The battery voltage required for best operation
of TR1 is 9V, while most bells call for about 4 to
5V. Thus R7 has been included to drop the voltage
to ensure that no more than the correct voltage
appears across the bell coil.

It will be seen that all the current drawn by
the unit flows through the bell. This has been done
so that disconnection of the bell also disconnects
the battery from the remaining circuitry at the same
time, so eliminating the need for an on-off switch.

CONSTRUCTION

Practical details are straightforward. Two 4-5V
flat batteries and all else except for the bell and
microphone are mounted in a small die-cast box.
Connections to the bell are made by means of a
3-5mm jack, to make connection and disconnection
easy.

The crystal microphone can be obtained as a
“crystal microphone insert”, and in the prototype
is about }in in diameter with leads about 2in long.
These should be carefully extended (taking care to
insulate the joints so made), to about 18in, so that
the unit can be situated out of sight with the micro-
phone insert placed under the telephoné, where it
will pick up the sound of the bell. A little experi-
menting may be called for to locate the best position
for the microphone, but no difficulty should be
experienced.

COMPONENTS . . .

Resistors
R1 47MQ
R2 68kQ
R3 27kQ
R4 2-2kQ
R5 2:2kQ
R6 1000
R7 4-7Q3W, W.W,
All $W, 10% unless otherwise stated

Capacitors
C1 1uF, 16V, elect.
C2 220uF, 16V, elect.
C3 1uF, 16V, elect.
C4 1uF, 16V, elect.

Semiconductors

TR1 BC107
TR2 BCYT
CSR1 50V 1A device
D1 1N914

Miscellaneous )
Batteries, 4-5V (2 off). Diecast box 4% x 3} x 2in.
Jack plug and socket. (3:-5mm). Crystal' micro-
phone insert. Bell, 4 to 5V. Veroboard 0-15in pitch,

23 x 1}in. Veropins. Grommet. N
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An alternative method of locating the microphone
would be to fix it to a small rubber sucker with a
suitable cement, such as impact adhesive, and then
to attach it to the side or rear of the telephone.

The components, except for the diode DI, are
mounted on a piece of 0-15in pitch Veroboard, 24in
X 14in; the Veroboard and component layouts used
are shown in Figs. 2 and 3. Two holes are drilled
in the board for fixing to the box. When drilling
these, start from the copper side and use a piece of
scrap wood as a backing to prevent splintering of
the board as the drill breaks through.

Two 6BA screws are fixed to the base of the box
in the appropriate place by means of nylon nuts,
and the Veroboard dropped on top, to be secured
by two steel or brass nuts. A piece of scrap card-
board, the same size as the Veroboard, .is used as
insulation underneath it. The protection diode, DI,
can be located on the 3-5mm jack itself.

Four Veropins are located as shown on the circuit
board to provide two connections for the micro-
phone, one for battery negative and one for connec-
tion to the bell, via the jack centre contact. The

© indicates breaks in copper strip
«—eindicates direction of strips

2Holes 'A'6BA clear
G ‘@rﬁﬁ,g e
2
-

® o ke [ v

o
Q CSRY
[ o
Bl-ve
o 0 O 0 0 O e

SN ZBHWBIBGT®
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JK1 (BELL
i }( )

Fig. 4. Detail of the bell jack
socket (JK1) showing the
mounting of D1

Fig. 3. Interior view of the Telebell case complete with batteries

other jack contact goes to battery positive: note
that this is also joined to the box itself, so make
sure that nothing else comes into contact with the
case.

When inserting the Veropins, push through from
the copper side and solder in place.

Leads to the batteries, from the Veroboard and
jack, are best made about 5in long so that they can
be made up before the batteries are dropped in.
The latter are held together with a stout rubber
band, and then held in place by the clamping action
of the box lid, a thick piece of foam plastic being
interposed to ensure that there is no movement.

The microphone leads are simply fed in through
a small grommet and soldered directly to the appro-
priate Veropins.

When all the holes have been drilled in the box,
temporarily blank them off on the inside with
adhesive tape and spray the box a suitable colour,
using a car touch-up or household paint aerosol.
Then carry out final assembly of the unit as already
described.

In use, it will be found that battery life will
depend very largely on the frequency of incoming
telephone calls, as the stand-by current consumption
is very low. Even so, it is best to withdraw the
jack plug (so eliminating all current drain) when the
unit is not required. for example, when the house is
unoccupied for a few hours or more.

Users may find it convenient to have a number
of bells, with one located at each remote point, and
to plug in which ever is required at a particular time.
The use of a small jack facilitates this scheme con-
siderably.
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Some external noises can trigger the bell. For
example a knock on the telephone or the like., How-
ever, the results are very brief and easily identified.

If a gain control is felt to be necessary a 25k(
variable resistor in series with 4-7uF electrolytic
capacitor can be connected between TR collector
and the negative rail. The lower the setting of the
variable resistor the lower the gain.
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NEXT VIONTH ...
Tntroducing the

PE
POWER
SLAVES...

The first of a series describing a family of four, high quality,
dual channel amplifiers providing outputs of 20, 40, 65 and
100 watts r.m.s. per channel. All versions are based on a
common circuit configuration.

Low distortion figures make them ideally suited for use
with high fidelity pre-amplifiers, P.A. systems, studio
monitoring, electronic organs, electric guitars and servo
systems.

Plus

CAR SYSTEMS RANDOM LIGHT
MONITOR DISPLAY

Avoid unnecessary damage to your car with this Brighten up your life with the Random Light Display!
simple electronic ‘' black box '’ which gives alarm at Small enough to place on a shelf or table, yet
sudden temperature or other gauge changes. capable of producing an endlessly varying and

unpredictable pattern of colours.
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PART 7
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HE RONDO Quadraphonic system has proved to
be of interest to many readers. As a result of

work which has now been carried out by the author,
various constructors and other correspondents. we
are able to publish some suggestions and amend-
ments of use to current and would-be constructors.
The following includes updated information, cor-
rections of errors which have willy-nilly crept into
the various parts of this complex system and some
suggestions on items such as earthing and switching.

Taking the simpler points first, in Part I, page
757 the value of 0-7 noted in Fig. 1.10 should per-
haps have been given in full as 0-707 since some
readers might not have readily identified the
accepted equivalent. ’

In the parts list on page 764 the capacitor Cl1 is
given as 0-474F when it should have been 0-047uF.

When setting up the amplifiers the preset VRS
should be slowly rotated clockwise until a reading
of approximately 20mV is obtained. This reading
corresponds to approximately 20mA.

POWER SUPPLY

The power supply board in Part 3, page 956,
shows C26 as in a shaded portion of the circuit
when in fact it should have been shown in the clear
since it is mounted on the board as shown in Fig. 3.3.
In this latter figure the components D15, C22, R34,
and the components D14, C21, R33 are transposed.
This does not cause circuit trouble since the circuit
is symmetrical but it has proved confusing.

In the same figure the +ve and —ve 25V termi-
nals to the right of the upper OV terminal should
be transposed + for —. The lowermost terminal to
the right of this board shown as 24V a.c. should
be shown as 20V a.c.

On the power board, TR6 can be replaced with
an MIJE3055 mounted with its metal face towards
D9 to 12 and not towards C23 if one wished.

Also C23 is noted as 35V working but can be 30V
working if desired. An additional hole is required
for the positive end of D13 in the board.

In Fig. 3.1 the transformer winding feeding D9
to 12 should be shown as a 20V winding to agree
with the earlier correction.

INPUTS

By some strange quirk of fate the input to the
system from a gram. deck for stereo, SQ or QS was
not shown in the original wiring or harness. In fact
the input socket can be positioned to suit taste
although perhaps a suitable location is at the unit
“front” adjacent the tape input/output sockets.
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It will. of course, be appreciated that the CD4
decode sysem is expected to be an add-on unit in
view of the size and complexity problems involved.
Hence the wired-in socket. Here it is expected that
the CD4 unit will have its own tone controls and
will accept 4-channel input from tape. Of course,
4-channel output is already available at the tape
outputs in either coded matrix 2-channel or 4 dis-
crete channels.

A simple modification which has been incor-
porated in later Rondos is the inclusion of a micro-
switch as the mains switch, actuated by the slider
of the master volume control. The switch is a
press-to-open unit located at the low volume end of
the control and actuated by the slider bar. Indica-
tion of system ‘“on™ is by means of panel illumina-
tion or perhaps an indicator lamp if needed.

In Part 4, Fig. 4.4, as in the power supply circuit,
the 24V winding on the transformer should of course
be 20V and again the + and —25V terminals
should be transposed.

The headphone sockets in this figure were
originally identified as Left and Right to conform
with stereo practice but they should perhaps be
annotated Rear and Front to conform to recently
adopted quadraphonic practice.

POWER TRANSISTORS

There are a variety of power transistors suited to
use in the Rondo power amplifier at TR4 and TRS
in Fig. 2.6. Using the p.c.b. layout given in the
Fig. 2.12 TR4 may be a TIP2955 or an MJE2955K
and TRS5 may be a TIP3055 or an MJE3055K.

On the market there are now equivalent devices
with different pin connections and to accommodate
these we show in Fig. 7.1 a p.c.b. master which is
electrically the equivalent of Fig. 2.12 but is capable
of accepting MJE2955 for TR4 and MIJE3055 for
TRS

This further board has an identical component
layout and will in addition accept BC350 and BC347
from Motorola in place of BC212L and BCI82L
from Texas. )

One or two readers have queried the power ratings
in the speaker assemblies, January 1974 issue. It
should be remembered that the total power output
is shared between the four speaker units in each
assembly, roughly in the proportions indicated in
the diagram of Fig. 5.3. Thus about 50 per cent of
the power appears in the lower register up to 300Hz,
about 30 per cent in the zone from 300Hz to SkHz,
and the remainder in the upper register.
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Fig. 7.1. Printed circuit master for a main amplifier stereo pair using output transistors with

altered pin connections

EARTHING

It will be appreciated that in a system such as the
Rondo. with four 20W channels and all the asso-
ciated pre-amplifier and mixer circuitry, the avoid-
ance of earth loops and stray pick-up is critical.
Thus Fig. 7.2 shows the arrangement of earth and
power links adopted for the power amplifier boards.
This layout has proved useful in avoiding hum
problems.

The link marked A in Fig. 7.2 can be made up
from 16 s.w.g. wire which is passed through the
board and a clearance hole cut in the heatsink so
as to avoid chassis earth loops. The links from
each board are joined and one is bent to go to the
0V power bus.

1t should be noted that the power supply to the
main amplifier boards is taken from the capacitors
C19 and C20, not from the board tags, in order to
reduce hum

Other steps which can be taken include connect-
ing the loudspeaker earths directly and individually
“ck to the junction of C19 and C20.

1f the earth connection between the pre-amplifier
and tone control board is made via the screen of
the signal lead, this will help. The earth from the
tone to the main amplifier boards should be a separ-
ate 32/0-2mm wire of about 0-4m length which can
subsequently be used to hum-buck by movement
round the chassis when wired-in and in operation to
a position of lowest hum value.

-ve smoothing

Fig. 7.2. Earth and power
supply links used to avoid
hum

capacitors
0oV CI9C29 +smoothing capacitors
Link
I + o ¢ o H -
= J t a
! Al 1 0
‘ a .
L b o n 4positions
3 Y "JFI
Tl > - E
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Fig. 7.3. The three items of p.c.b.
and their assembly with the mode
switch for simplicity of interwiring

As noted earlier, try to avoid any connection
between the output transistors and the heatsinks. In
fact it helps to isolate " the sinks altogether if
possible.

For simplicity of wiring it is possibly best not to
earth all the Quad paths between the SQ socket
and the selector switch. Earth only both ends of the
LT and RT paths. The remainder should be
earthed at the switch end only.

Apparently one or two readers have experienced
difficulty in following through the circuit diagrams
in relation to the inter-board wiring and input/out-
put connections to the pre-amplifier. The following
may help.

The pre-amplifier module is shown in Fig. 2.10
with the board layout at the top of the page. Output
I from this board goes to the master tone/volume
control board Left input and, via a 0-22uF capacitor,
to the Left tape output. Output 11 in symmetry goes
to the Right input of the one board and, via a fur-
ther 0-22uF capacitor, to the Right tape output.

The inputs to the board may be connected to the
pins projecting from the various parts of S| either
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from above or below the board. Thus looking at
the component layout of Fig. 2.10 and identifying
the switch sections as A, B, C and D from left to
right, and the pins from | to 3 in the first column
of section A and 4 to 6 in the second, from top to
bottom (with corresponding numbering of the
remainder} we have the tape Left input to pin A2
and Right to pin AS. Mono goes to pins 2 and 5
of B. Gram. Right goes to pin D2 whilst Left goes
to D8.

In the circuit some of these switch contacts are
inter-connected and the links are as follows. A3,
C3 and D9 are connected together. Finally A6, B3
and C6 are connected together.

SWITCH INTERWIRING

For those who perhaps found the system inter-
wiring diagram of Fig. 4.4 in the December issue
a little overbearing, the author has developed two
“back-wiring” p.c.b. panels and a “fanning strip”
which can be used with the mode switches to
simplify interwiring and any subsequent dissembly/
assembly of a completed system.
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The back-wiring p.c.b.c. and the assembly of them
with the switch units is as in Fig. 7.3. The switch
button to the left in Fig. 7.3 corresponds to the
lowermost button in Fig 4.4.

The p.cb. A accepts a B9G valvebase which can
be used as a socket for interwiring to the master
tone control board, stereo decoder, and other fascia-
mounted items, the connections to these being taken
from the rear of the p.c.b. The switch interwiring is
brought out to 6 Harwin pins which are similarly
interwired. That deals with the interwiring “across”
the switches.

The wiring “‘down’ the switches is catered for with
p.c.b. B which acts in co-operation with the fanning
strip C. The p.c.b. carries a 24-way edge-connector
into which the tanning strip plugs with the copper
side underneath when the whole is assembled to a
facia.

Loom interconnections to the fanning strip are
made as in Fig. 7.4 which also shows the strip zones
for the systems not yet discussed.

‘l ] a
_RF U LBT ——-l_-
0, (0! 0 {'&) @& ¢ © 0 0 0 O (O v

S es el T
CHCHCT I ?I © o o o oo}
Foe ey e R RB! !

i
i
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TERTEl )

SYN 5Q
(notused) !

Fig. 7.4. Loom interconnections to the fanning strip C
of Fig. 7.3

INPUT SENSITIVITY

The basic sensitivity of the Rondo with RIAA
correction is 3mV with SI in the “Gram™ position.
In the linear positions it is 45SmV with the circuit as
shown. This should. of course. cover most require-
ments for external equipment which will be met.

However. requirements can in fact extend from
3mV up to 2V when dealing with magnetic pick-ups
and microphones at one end and external tape
equipment at the other.

To accommodate such a range it is necessary to
adjust the feedback resistor R8.(Fig. 2.3. October
issue) if an increased sensitivity is required and to
select suitable values of RI, 2 or 3 for lower sensi-
tivities. As a guide. a value of R8 of 22k{l gives a
sensitivity of around 4-5mV.

If RI1.2 or 3 is 22kQ? with an R8 of [-2ki! a
sensitivity of 100mV is obtained. For much lower
sensitivities a simple attenuator including a series
resistor as well as R1, 2 or 3 can be used. The
values of the series R and R1, 2 or 3 can be selected
to give the correct matching impedance to the feed-
ing source and the correct ratio of voltage reduction
to the Rondo equipment.

Finally, one or two components are not shown
mounted on p.c.b.. for example C5 and CIl05. the
tape output decoupling capacitors. These are
mounted at suitable locations in the assembly wir-
ing. Thus C5 and C105 can be mounted at the DIN
sockets.

Next month: In the July issue we will commence
the Stereo decoder and f.m. tuner description.

Practical Electronics June 1974

Light Modulator enables Laser Beam to carry
25,000 Phone Calls

IT HAS long been realised that laser beams have the
capability of carrying a vast amount of information,
but, so far, the modulators (i.e. the devices for getting
the information onto the beam) have been large, costly
and consumed many hundreds of watts.

Now, scientists at RCA have made what they regard
as a major electronics advance in the form of the first
electro-optic modulator truly compatible with integrated
circuits.

The new modulator has an active volume of only
012 X 002 x 0-02ins. It uses a thin film of lithium
niobate tantalate sandwiched between minute interleav-
ing metal fingers. The materials used have the property
of changing the speed of the photons through them
when a voltage is applied.

The new device is capable of 80 per cent modulation
of red light with only six volts, The power needed to
drive it at even the highest frequencies is only a few
watts.

Though still in the research stage RCA claim that
this device will give laser beams the capability of carry-
ing 25.000 telephone calls or 20 TV channels simul-
taneously.

Micromotors Miniaturise Medical Logging Device

THE development of reliable micromotors by Porte-
scap has made possible portable data logging sys-
tems small enough to fit in the pocket.

The Oxford Instruments’ “Medilog™ is capable of 24-
hour continuous monitoring of four separate data chan-
nels, though it uses only a standard low-cost magnetic
tape cassette and measures only 112 X 86 X 36mm
overall.

Because the unit is so small it can be easily and
unobtrusively carried by a patient whose condition is to
be monitored. The batteries last up to 30 hours, so
for continuous monitoring all that needs to be done is
to change the batteries and the cassette.

One of the main problems in relatively slow speed
recorders is the maintenance of constant speed. This
was achieved by electronically controlling the speed of
the motors and accurately aligning the gearbox with
the capstan spindle.

Non-medical applications include use in oceanography,
vehicle vibration and noise level monitoring.

Paging Down Under

HE NEW Sydney Opera House has been equipped
with a radio pocket paging system designed by the
London based firm of Multitone Electric Co. Ltd.

Because of the unique structure of the building,
specially designed aerials had to be positioned to obtain
complete coverage throughout all areas.of the Opera
House complex. Positioning of the transmitters was
another problem, some being hidden in the ceiling of the
concert hall and one even in the ceiling of the “gentle-
men of the chorus™ dressing room.

A total of 40 lightweight receivers are used by the
staff. There is a special alarm facility in the system
which enables group calling to be used to alert such
groups as fire fighters instantaneously.
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HIS system was constructed to fulfil the need for
T a unit which could communicate with up to four
remote stations using the following light signals:

I. A red and a green light on both master and remote
units to signal “standby’” and *“go”, the lights to
remain illuminated until cancelled either by the mas-
ter unit or by the remote unit ucknowledging the
signal.
2. An amber light on the master unit only, for the
remote station to attract the attention of the master
unit. This would also light when the remote station
acknowledged the signal from the master.
3. A flash facility on red and green lights for pre-
arranged emergency signals. (In one show a flashing
red light to the pianist meant “‘keep on playing™!)

The final unit was designed to be strong, have
room for additional facilities and to look reasonably
presentable. It has the added advantage that if a
cable breaks or becomes open circuit the appropriate
lamps on the master unit will not light, giving warn-
ing of the fault.

The unit requires only three wires per channel
between the master and remote terminals, enabling
ordinary three-core mains cable to be used.

We would like to thank the Petts Wood and District Operatic
Sociely for the loan of the unit
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CUENG IHTS

By S.H.DAVIES

Make sure the curtain goes up on time
with this versatile signalling unit

FOR ONE CHANNEL
Resistors
R1, R7 47k (2 off)
R2, R6 1kQ (2 off)
All £ 10% +W carbon

R3, RB 4700 (2 off)
R4, R5 1kQ (2 off)

Capacitors
C1, C2 25uF 25V elect. (2 off)

Diodes
D1-D4  1N4001 (4 off)

Thyristors
CSR1-CSR4 C6U (Jermyn Industries, 120 Vestry
Estate, Sevenoaks, Kent) (4 off)

Lamps
LP2 LP6 6:3V 0-3A m.e.s. with holders (5 off)

Switches
S2 D.P.D.T. miniature toggle
S3, S4 Push-to-make, release-to-break push-
button (2 off)
S5 Push-to-changeover pushbutton

Plugs and Sockets
PL1, SK1 3-pin mains plug and socket (Bulgin)

Misceilaneous
3in X 2in x 14in aluminium case

FOR COMPLETE UNIT

Transformer
T1 Mains primary, 0-6-3V, 0-6-3V secondary (see
text)

Miscellaneous
St D.P.D.T. mains switch
FS1 1A fuse and holder
LP1 Mains neon and holder
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TO OTHER UNITS
|

MASTER UNIT

R6
oot Sua F777F 5%

Fig. 1. Complete circuit diagram of the Theatrical
Cueing Light. Only one channel is shown, others

being connected in parallel as shown

CIRCUIT PRINCIPLES

The circuit of the Cueing Light is shown in Fig. 1.

Considerable use is made of the fact that a thy-
ristor will stay conducting once switched on, and
will only cease conducting when the current through
it falls below a certain value, called the holding
current.

In the circuit the positive and negative going por-
tions of the a.c. supply are used to power different
bylbs (the thyristors also act as diodes when switched
on).

First, consider what happens when S2 is open, i.e.
in the “flash™ position. Pressing S3 supplies gate
current to CSR1 switching it on until S3 is released.

Switching on CSR1 causes the voltage at B to
become sufficiently positive with respect to A to
switch on CSR2, lighting LP3 in the master, and
LPS in the remote units. Once S3 is released both
lights will extinguish. Hence the “flash™ facility.

With S2 closed (in the *“auto’ position), diode DI
rectifies the a.c. and C1 smooths’ it, giving smooth
d.c. across CSR1. Providing R3 is small enough to
pass the holding current, CSR1 will stay on after S3
is released and therefore CSR2 will also stay on.

Lamps LP3 and LPS will stay on after S3 is
pressed and can be switched off either by pressing
S5 in the remote unit (which illuminates LP2 in the
master), or by S2 which removes the smoothing
capacitor causing the voltage to fall below the hold-
ing level fifty times a second.

The other half of the circuit (CSR3 and CSR4)
works in exactly the same way except that it
operates on the opposite half cycles of the a.c.

CONSTRUCTION

The components in the master unit were mounted
directly on the panel, no board being felt necessary
(see Fig. 2). Ensure that all leads are sleeved to
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REMOTE UNIT

prevent accidental short circuits, and cover the thy-
ristor cans with insulating tape.

The case will obviously depend on individual needs
so no overall dimensions are given. The transformer
should be of sufficient current rating to drive the
number of units required, each taking about 300mA.

A fuse and neon indicator should be fitted, as
many theatres still use unfused plugs.

The master and remote units are connected by the
three-core cable fitted with a three-pin plug which
fits into a socket in the back of the master.

Constructional details for only one channel are
shown, others being connected in parallel with the
power supply as indicated in Fig. 1.

Lontinued on page 541
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Fig. 2. Layout of the components on the master
unit front panel
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OSCILLOSCOPE KIT

A new oscilloscope kit specially
designed for use on 2-channel and
4-channel stereo systems has been
announced by Heath (Gloucester)
Ltd. Designated type AD-1013
Audio Scope, the instrument is ideal
for visual checking and monitoring
of such parameters as channel
separation, phasing, relative signal
strengths, multipath reception and
centre-tuning of receivers and
tuners.

A built-in four channel decoder
gives independent or simultaneous
visual indication of all four chan-
nels. It is claimed that by using a
triggered sweep circuit a stable, jitter
free signal trace is obtained.

Inputs are provided on the rear
panel for Left-Front, Left-Back,

Right-Front, Right-Back and Multi-

path. Any of these inputs can be
switched and observed on the
screen, independently or in com-
bination. Illuminated function indi-
cators on the front panel show what
function is being displayed.

An input, on the front panel, is
provided for observing any external
signal, permitting the equipment to
be used as a conventional oscillo-
scope for checking out equipment
malfunctions. A built-in indepen-
dent 20Hz to 20kHz low distortion
audio oscillator provides a con-
venient means of adjusting and
checking any stereo system. Front
panel controls are provided for
frequency selection of the audio
oscillator as well as controlling the
amplitude of the generated signal.

Most of the components are
mounted on a single circuit board
and point-to-point wiring is kept
to a minimum to aid construction.
The price of the Heathkit AD-1013
Audio Scope is £99-55 mail order,
carriage extra. More information is
obtainable from Heath (Gloucester)
Ltd., Bristol Road, Gloucester.

Vero
printed wiring boards

. Advance Electronics.

items mentioned in this feature are usually
available from electronic equipment and com-
ponent retailers advertising in this magazine.
However, where a full address is given,
enquiries and orders should then be made direct
to the firm concerned.

NEW OSCILLOSCOPES

Two new low cost, high per-
formance oscilloscopes have been
introduced on the market by
Intended for
industrial or educational use, the
0OS140 and OS240 have a 10MHz
bandwidth, input sensitivity of
SmV/0-8cm (the smaller tube face
size of 10cm dictated a graticule
division of 0-8cm) and a triggered
time base.

The OS240 has a double beam
facility implemented by i.c.
switching.

A design philosophy aimed at
economy in price and construction
without degrading a high perfor-
mance specification has resulted in
relatively few piece parts and, very
noticeable, a complete absence of
cable looms.

Most of the circuitry is contained
on three plug-in printed boards.
Plug-in mounting of these boards
means easy availability for servicing.

Both instruments measure 132 X
270 x 317mm and weigh approxi-
mately Skg. Prices of the OS140
and OS240 are £107 and £125
respectively. Full technical specifica-
tion for the oscilloscopes can be
obtained from Advance Electronics
Ltd., Roebuck Road, Hainault,
Essex.

PRINTED CIRCUIT KIT

With the increasing complexity
of many of the published circuits
it seems that the popularity of
making printed circuits to aid the
ease of construction is on the
increase. Readers may be interested
in the new printed circuit kit from

Four channel audlo oscilioscope from Heath
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Daturr Ltd., which provides all
the requirements for etching circuit
. boards.

A feature of the kit is a plastics
hole template which allows for
transistor and i.c. configurations to
be easily scribed onto the copper
laminate.

Also contained in the kit are
three boards, resist pen, scriber,
plastics tongs and funnel, and large
bottles of resist remover and
etchant, The large plastics case also
doubles as an etching bath.

The kit retails at £7-95 and is
available from Daturr Ltd.. Market
Road, Richmond, Surrey.

D.I.P. BOARD

Two special d.i.p. boards have
recently been introduced by Vero
Electronics. These have a 0-lin
pitch hole matrix and are designed
to mate with standard D.E.C.
connectors.

Initially available in two sizes,
both five inches long, one being of
single height and the other of
double height. Readers who are
commencing building the “Rhythm
Generator”, recently published in
P.E.. should find that the board is
suitable for mounting the logic
circuitry.

Full details of the boards can be
obtained from Vero Electronics
Ltd., Industrial Estate, Chandlers
Ford, Eastleigh, Hants.

Printed circuit kit by Daturr
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DEVICES
... APPLICATIONS

PROGRAMMABLE TIMER/COUNTER

N INTEGRATED circuit capable of producing pro- the eight bistables forming the binary counter, the output
grammable time delays ranging from microseconds up from each being available.
to five days has been produced by Exar Integrated Systems. The timing period is ended when a reset pulse is applied
Accuracy is such that the device is a viable replacement to pin 10.

for mechanical or electromechanical timers. With two
devices in cascade the timing period can be increased up GENERAL PURPOSE TIMING

to five years! In most timing applications one or more of the counter
outputs are connected back to the reset terminal as shown
CIRCUIT DESCRIPTION in Fig. 2, with S1 closed. This causes the timing period
A simplified circuit diagram of the device, designated to start with the trigger pulse and to end when a pre-
XR-2240 or, in a less accurate version, XR-2340, is shown programmed count is reached.
in Fig. 1. It can be seen to consist of three main sections: The counter outputs are open collector types and the
atime base; an eight stage binary counter; and a control timing period is determined by which particular outputs
bistable. are connected to the load resistor Ry and the reset input.
The time base circuit needs two external timing com- For instance, if a timing period of 100T was desired then
ponents (R and C) to produce an accurate clock oscillator. pins 3 (4T), 6 (32T) and 7 (64T) would be connected to
The timing cycie is initiated by applying a positive-going Ry (since 4T + 32T + 64T — 100T).

trigger pulse to the TRIGGER input of the control bistable.
This trigger pulse starts the time base oscillator, clears the LONG DELAYS

counter stages back to zero and makes the counter ready For extremely long delays with low power consumption,
to accept an input. o ) two XR-2240 i.c.s may be cascaded as in Fig. 3. Referring
The time base oscillator produces timing pulses with a back to Fig. 1 it will be seen that a regulated voltage is
period T equal to the product of the timing components available at pin 15 and it is this voltage which is fed to
T - CR. The pulses from the time base are counted by the second i.c.
o
5K
Ry
2 . coMPll N 15 o REGULATOR
- YT
. 3 . . I L r I OuTPY
< 859K 2Ry =
0 I T (N S R I B s
Lot >
) I { i L  Tn ] [ A 1 e
COMP 2
o won L0 raicGen

L n

—i ' 1l 1o 1L

= ouTPUT . —~ CONTROL
M .FLOP

TIME olac BINARY | FLIP-FLOP

‘ BASE I COUNTER I 5|

Fig. 1. Simplified circuit diagram of the XR-2240/2340 integrated circuit
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perfect. Prompt despatch.

Loudspeakers: Swan Works,

SK9 1HF.
29599

SPEAKERS
Baker Group 25, 3. 8 or 150hm £7.
Baker Group 35, 3. 8 or 15 ohm £8-
Baker Group 50/12. 8 or 15 ohm £12.
Baker Deluxe £10-
Baker Major €8
Baker Superb £14.
Baker Regent £7-
Celestion PST8 (for Unilex) £2.
Celestion MF1000. 8 or 15 ohm £10.
Celestion HF1300 Mk. il £6-
Celestion G12M. 8 or 15 ohm £12-
Celestion G12H, 8 or 15 ohm £15-
Celestion G15C. 8 or 15 ohm £24.
Celestion G18C. 8 or 15 ohm £33
EM! 13 x 8in, 3. 8 or 15 ohm £2.
EMI 13 x 8in d/c, 3, 8 or 15 ohm £2-
EMI 13 x 8in t/tw, 3, 8 or 15 ohm £3-
EMI 13 x 8in type 350. 8 ohm €8
EMI 8 x 5in cer. mag.. 8 or 15 ohm £1.
EMI8 x Sin, 10 watt, d/c roll, surr., 8 ohmif2-
EMI 64in, 93850. 4 or 8 ohm £2.
EMI 5in, 98132CP. 8 ohm £2.
Elac 9 x 5in, S9RM109 15 ohm,

59AM114 8 ohm £2.
Elac 64in d/c roll surr.. 8 ohm £3-
Elac 6¢in d/cone. 8 ohm . £2.
Elac Tweeter TW4 4in £1.
Elac 10in. 8 ohm £2.
Fane Pop 100 watt, 18 in £22.
Fane Pop 60 watt, 15in £13.
Fane Pop 50 watt, 12in £11-
Fane Pop 25.2. 12in £6-
Fane Pop 15 watt, 12in £4.
Fane Crescendo 12A or 128 £29.
Fane Crescendo 15 £36-
Fane Crescendo 18 £47.
Fane 807T 8 ind/c roll surr.. 8 or 150hm £3-
Fane 808T 8in d/c. 8 or 15 ohm £2-
Goodmans 8P. 8 or 15 ohm £4.
Goodmans 10P, 8 or 15 ohm £4.
Goodmans 12P. 8 or 15 ohm £1.
Goodmans 15P, 8 or 15 ohm £18.
Goodmans 18P, 8 or 15 ohm £31
Goodmans 12P-D. 8 or 15 ohm £15.
Goodmans 12P-G, 8 or 15 ohm £14.
Goodmans 12AX Audiomax, 8 or 150hm £39-
Goodmans Audiom 100 €9
Goodmans Axent 100 £6-
Goodmans Axiom 401 £15-

Goodmans Twinaxiom 3. 8 or 15 ohm  £6-

Goodmans Twinaxiom 10, 8 or 15 ohm £7-
Kef T27 £4.
Ket T15 £5-
Ket 8110 £6-
Kef 8200 £7-
Kef B139 £11.
Kef DN8 £1.
Kef DN12 €4
Kef DN13 £2.
Richard Allan 12ind/c, 3 or 15 ohm £2.
Richard Altan CG8T 8in d/c, 8 ohm £6-

WMT1 speaker match. trans., 3-15 ohm €1

75
50
50
75
50
50
75
55
45
16
00
00
00
00
15
35
60
25
65
50
80
30

65
35
65
21
65
50
00
00
40
40
00
00
50
85
75
49
10
65
00

25
50
65
50
60
10
79
61
75
75
75
50
75
92
12
75
50
35
10

WILMSLOW AUDIO

THE Firm for Speakers!

Wharfedale Super 10 RS/DD £9-80
2¢in 64 ohm, 70mm 8 ohm, 70mm 80 ohm 65p
7 x 4in. 3, 8 0r 150hm £1-38
8 x 5in, 3, 8 or,15 ohm £1-38
10 x 6in, 3. 8 or 15 ohm £1.92
S.T.C. 4001G Super Tweeter £6:19
Speaker Kits

Wharfedale Linton 2 (pair) £19.25
Wharfedale Glendale 3 (pair) £34.50
Wharfedale Dovedale 3 (pair) £52-00
Richard Allan Twinkit (each) £8.25
Richard Alian Triple 8 (each) £13-00
Richard Allan Triple (each) £18-00
Richard Allan Super Triple {each) £21-50
Goodmans DIN 20 (each) £8-75
Fane Mods 1 (each) £9.90
Peerless 20-2 (each) £10-41
Ketkit 2 (each) £23-50
Kefkit 3 (each) £34.00
Helme XLK25 (pair) £18-17
Helme XLK50 (pair) £37-18
Baker Major Module £10-75

P.A. and Hi-Fi speaker cabinets. Send for Free

booklet 'Choosing a Speaker . Carr. and
Insurance 75p per kit (£1-50 pair).
PA/Disco Amplifiers

(Carriage and Insurance £1)

Baker Major 100 watt £46-00
Linear 30/40 £25-00
Linear 40/60 £30-00
Linear 80/100 £55-00
Radios/Cassettes

Grundig Solo Boy £16-00
Grundig Top Boy £17-75
Grundig Party Boy 500 £22-75
Grundig Melody Boy 500 £26-75
Grundig Elite Boy 500 £26-75
Grundig Signal 500 £26-50
Grundig Yacht Boy 210 £34.00
Grundig Melody Boy 1000 £38-75
Grundig Satellite 2000 £121.00
Grundig C410 Cassette £28.50
Grundig RF430 mains radio £26:75
Grundig RF310 mains radio £22-00
Tanberg TP41 £43-00
ITT Weekend Auto £18-00
ITT Golf Preset £24-50
ITT Coit £11-50
ITT Europa £20-50
ITT SL53 cassette £25-75
ITT Studio 60M cassette £32-75
ITT Studio 73 cassette £48-00
Bush VTR178. 5 band (inc. air) £29.00
Koyo KTR1770 11 band £58-95
Koyo KTR1663 or 1664, 8 band £42-00
Koyo KTR1883, 5 band £22.00
Murphy BA209 radio/cassette £32-75

Carriage and Insurance 75p. FREE with each

radio—World radio stations book.

Free with speaker orders over £7—

*‘Hi-Fi Loudspeaker Enclosures’’ book. All units guaranteed new and

Carriage 35p per speaker (tweeters and crossovers 20p). ‘
ALL PRICES QUOTED INCLUDE VAT

WILMSLOW AUDIO

Dept. PE
Bank Square, Wilmslow,

Cheshire,

Radios, etc.: 10 Swan Street, Wilmslow, Cheshire. Telephone: Wilmslow

PARTRIDGE MAINS ISOLATION TRANSFORMER’
Pri:  150.250V, ateps, Nec: 40V, 13 ampn
218, carr. pack. £2-25,

GARDNER’S POTTED TRANSFORMER, Pri. 200.

230V, Sec, 1RV H00mfa. 50V 150mfa, 6V 250m/a

output.  £1, pp. 2Kp.

RIPLEY MAINS TRANSFORMER, Pri: 1loV.240V,

Mec: 120V 00125V TabinfA TV:0TV LA, £1,

p-p. tap.

lAlls TRANSFORMER, Pri: 2 ., See:
< (mm/\ 2210522 100miA 0124V 20mfA,

IOp, I TN

MAINS TRANSFORMER, Pri: 100-240V  a.c.

$6:5.0:36:5V, 2T/ A, 0-21-5, 280 i/ \, 80p, p.p. Lop.
TRANSISTOR OUTPUT TRANSFORMER. Ratin
K:ilg 120mH. Centre tap 2 watts, output, 20p,

P Rp.
WODEN MAINS TRANSFORMER, .Aute wound.
Pri: 200230V, Hec: 105135V, 3kVa,
Carr. £1-50.

HADDON MAINS TRANSFORMER, Pri: 230V,
Nec: 20V 1 amp, £1-80, p.pr. 27p.

lll MAINS TRANSFORMERS. Type 606/1. Mec:

100mfA,  75p. Type Y09/1, Nec:
't\ 0 Y 100mfA,  8lp. Type 12012/1. Sec:
TV e 12V 1001/ .\, 88p, p.p. 51 each.
SMOOTHING CROXE, 1I1MH, I}in x ilin x liin,
20p. p.p. Kp.
FINNED ALUMINIUM HEATSINK, 4! x 6in x
Hn, 2 x 2N30535, 81, p.p. 13p.

GOODMANS 8in SPEAKERS 30 £1.50, p.p. 24p.
LOUDSPEAKER 2lin Dis., 40 Q. 300m/wattns, 50p.

p.op.
FINNED ALUMINIUM HEATSINK. #in X Kin x
L{in.in .0 4 x 2N3055, £2, p.p. 24p.
GARRARD MAG. TAPE DECKS: |li.p.s., 50V,
solenuid  operated  brakes, ete. Maine  voltage
motors £7-50 each, p.p. 60p.

10 REED SWITCHES operatesl by push buttons
and magnets, 80p, by, 2op.
COMPONENT PANEL, 6 scr’« {300\,
12 resiators, 6 dicles, 48p, p.p. 8p.
COMPONENT PAKEL, 6 «cr's (200V
condensers, 13 resistory, 30p, p.p. Kp.
COMPONENT PAKEL, | ver: 100V, 15 ang, 1 divde,
1 cap., 300mfd 30V, §0p. p.p. Tp.

VEEDER ROOT ELECTRICAL IMPULSE COUNTER
NON-RESETTABLE, A.C. 200-250\", £1:10, p.p. 13p.
GEC MAINS CIRCUIT BREAKERS, 2 aup or &
amyp, 21 each, p.p. 14p.

LEVER ACTION P.0. 1000 TYPE SWITCHES

Lock 4-pole changeover, 18p, p.p. 4p.  Ex equip.
Lock 2epole changeover, 10p. p.p. 4. Ex equip.
MULLARD & MALLORY SCREW TERMINAL
CAPACITORS 4.500uF 64V, 7,100} 40V, §0p each.
20,000 30V, 25,000 '_‘. . 35,000 15V, 309 each,

1-6.A4) 6 cond.,

4 ampw), 6

p.p.2lp.

MULLARD l‘ULLWAVE RECTIFIERS

648V 15 amp, 78p. p.p. 10p.

BELLING LEE 15 amp inline rubber covered

interference suppreseor, 25p, p.p. Kp.

RUBBER 8 PIN 5 AMP NON-REVERSIBLE CABLE
CONNECTORS, 20p, p.p. Jp.

SOLENOQIDS 12 VOLT PULL ACTION

2in x lin x %in, 40p. p.p. Kp.

SOLENOIDS 1224V d.¢. pull action 1Zin x 13in x
1}in, 40p, p.». 5p.

SOLENOIDS 240\ a.c. pull action 2fin x 13in x
14in, §0p, p.p. Yp.

SOLENQIDS. Manf. by Bensunx. 240V a.c. Pull
action 23in % 1{in x lin, 75p, p.p. 9p.

OMRON MK2 MIDGET POWER RELAY, i2V il.c.
Double pole changeover. New, 70p, p.p. ip.

8TC VARLEY, miniature relays 700, 17-5-37V,
perapes caver, 4 pole changeover, 40p. p.p. op.
POTTER BRUMFIELD 12V (Lc. voil 3 pole ¢fo
contacts rated 7 amp., 21, p.p. 10p.
LT.T. LOW PROFILE RELAYS.
5000 12-18\V', 78p, p.p. Sp-

4 pole cfovers.

MAINS RELAYS, 20 0V a.c. 2 makes. Heavy
duty contacts, 80p, p.p. 7p.
S.P.C.0. 90p,

KEYSWITCH RELAY, 12V d.c. Coil 3
P ap.
TELESCOPIC AERIALS

Chromed 7in closed, 25in extended, # section ball
ivinted base, 28p. p.p. op new.

PRINTED CIRCUIT BOARD/1% ACY 195 10 O \ 200
Dioden: 1reed relay: 1 AZ 229

resistars.  Power supply 22V, 25

a.c., 21, p.p. 25p.  EX.equip.

TAPE POSITION INDICATOR

Remeluble}i digits, 30p, p.p. Sp.

All orders add \IO% V.A.T.

FIELD ELECTRIC
LIMITED

3 Shenley Road
Borehamwood, Herts.
Tel. 01-953 6009
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FREQUENCY SYNTHESIS

The programmable counter section of the XR-2240 can
be used to generate 255 discrete frequencies from a
given time base setting using the circuit shown in Fig. 4.
The output of the circuit is a positive pulse train, the pulses
being T seconds wide, and occurring ata period of (N +7)T
seconds, where N is the programmed countin the counter.

Thus by changing the value of N (by shorting different
outputs together) 255 frequencies are generated.

ANALOGUE-TO-DIGITAL CONVERTER

Fig. 5 shows a simple eight-bit analogue-to-digital
converter using the XR-2240.

When a strobe pulse is applied, the counter is reset to
zero. The time base oscillator is started and the counter
begins counting. The eight resistors are connected to the
counter outputs and are of values which produce a stair-
case waveform at the output of the operational amplifier
(op amp).

500 pF

20K

s~

8 FF

T

BINARY COUNTER —-«‘ T po—
s 'GILICILICICILICRe |
vt ouTPUT
T<n<ms
. 10K

Fig. 4. Frequency synthesis using the internal
timebase. Thefrequencyisaltered by changing
the programmed count in the counter
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Fig. 2. Generalised circuit connection for timing
applications. With S1 open the circuit operates
in astable mode; with it closed, in monostable
mode (left)

Fig. 3. Two devices connected in cascade for
low-power, long time delay operation (above)

This ascending staircase is compared with the input
voltage by the comparator, and, as soon as the input is
exceeded, the bistable latch is set, the count stopped, and
the digital equivalent of the input is available at the counter
outputs.

OTHER FEATURES

The supply voltage can lie anywhere between 4V and 15V,
power dissipation being less than 750mW. All outputs are
TTL and DTL compatible.

The device comes in a standard 16-pin dual-in-line
package.

The price of the cheapest version of this programmable
timer/counter (the XR-2340CP) is £3.90 subject to avail-
ability though the XR-2240N which is the same device
with a smaller timing error (2% as compared with 5%) is
£8.55 (add 14p postage and VAT).

These devices or further data are available from Rastra
Electronics, 275-281 King Street, Hammersmith, London
W6 9NF.
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Fig.5. An eight-bit analogue-to-digital converter
using the XR-2240
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The first thing you need, to enable you to get your com-
ponents quickly, easily, economically, is a copy of the
240 page Home Radio Components Catalogue.

Apart from listing the vast range of lines we stock. it
contains details of our popular Credit Account Service
and many other items of useful information. For example,
as there are several ways of ordering, several ways of
paying and several ways of dehvery the pros and cons
of all methods are clearly set out in the catalogue.

We have the reputation of providing the best-organised

Filasse wike your Neme srnd Address in biock capitals ﬂ
Name

Address

Home Radio (Components) Ltd. %e< No 917088 Lonsen
Dept. PE, 234-240 London Road, Mitcham, CR4 3HD,
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...there are over

8,000 electronic

components

WITHIN A FEW Thatis,t?‘sstuTinr? you
FEET OF YOU !  2areonithetelephone.

=S

If you're not, the distance

“‘- @@% is between you and your
agﬁ, o nearest post box.

R

service ever offered to buyers of electronic components.
Of course, to make good use of this service you need the
catalogue. It costs 55 pence, plus 22p post and packing.
and when you receive your copy you'll agree it's the best
investment you've made for a long, time. Moreover with
the catalogue we give you 10 Vouchers each worth 5pence
against orders, an up-to-date price list and a Bookmark
with a useful list of technical abbreviations.

Send off the coupon today with
cheque or Postal Order for 77p. Your
catalogue will come by return post.

The price of 77p applies only to catalogues purchased
Qv customers in the U.K. and to BFPO addresses
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Time Gentlemen, Please . . .

As mentioned edrlier in this series,
the realm of ESP and other difficult-
to-explain phenomena is wide and
varied. The thinking mind fairly
boggles as it tries to find some
underlying common factor, to which
some, if not all such happenings
can be attributed. Alas, there seems
little one can find to fill the bill,
apart from such descriptions ‘“very
odd”, “coincidental”, or “let’s get
out out here!”

Let’s have a brief look at one
or two types of ESP-ery and see
what develops. Take the classical
example of the dream that comes
true, a most eerie experience, if ever
you find it happening to you. Often,
the content of such dreams is most
trivial, though, in the best examples,
concerns incidents  which  the
dreamer would not normally have
“dreamed of happening”.

z z Z

At this point, whilst our sceptic
friends are still with us, I had better
assure them that 1 am fully in sup-
port of their views on such subjects
as dreams, and that I, too, am
highly sceptical of anyone else’s
experiences, and even my own
sometimes. But the strange “coinci-
dences” of dreams is one of the
earlier experiences 1 had which
opened my scientifically-motivated’
mind. So please stay with us, and
continue to disbelieve: that is your
prerogative until it happens
to you . . . more than three times.

if, then, we take the happening
of an unlikely event identical in
detail to the dreamed event, and we
are forced to suppose that the
dreamer did foresee it in sleep,
then there are two possibilities to
my way of thinking. Either the
dreamer somehow “leaped forward”
in time, returning to the “present”
a little later, or part of his mind
(maybe not his brain?) managed
to compress part of his appreciation
of time so that he was able to “see”
more than he would normally.

Anyone who has used a good
oscilloscope will have noticed the
effect of using the Expand Trace
control. If the trace is compressed,
it is possible to see parts of a wave-
form normally occurring too early
in time to be seen on the screen,
i.e. normally too far to the left.

Psychometrists

So much for dreams. Time is
again the only variable when we
consider prediction in waking life.
There are some who are good at
this, despite the charlatans. Then
there are the “psychometrists”,
people who can handle an inanimate

object and then tell you all about *

the events in the lives of people
who may have owned it over the
years. (I have scientifically tested
two such people more than once
and 1 am convinced of the validity
of their claims; one subject even
related the basic content of a lecture
recorded on a spool of magnetic
tape, without even unwinding it!)
Again, then, in psychometry, there
seems to be some sort of ‘“time
recording”. If not, what else?

5 g 5

Some years ago (about 8 years)
Benson Herbert, M.Sc., of the Para-

physical Laboratory, Downton,
Wilts, used a randomly-flashing
electric lamp as a detector to

establish whether it was possible to
predict correctly how long the inter-
val would be between consecutive

flashes. Careful precautions were
taken to prevent temperature
changes affecting timing, and

elaborate measures taken to estab-
lish exact timing accuracy, using a
multi-channel pen recorder. I saw
the resulting traces and success in
predicting flash intervals proved to
be phenomenally high, and very
much higher than chance.
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Years Later

Some years later, 1 watched the
same subject (a young lady) sit by
the same flashing light to “‘tell” 1t
(reading instructions of fast or slow
from a table composed from a book
of random numbers, where odd
ones were interpreted as, say, long,
and even numbers as short), The
lamp, in most instances, obeyed
her wish. [ watched, fascinated. All
wiring was exposed, and there were
no tricks: even though those
present were genuinely interested

scientifically, we have to ensure
there is no room for error, de-
liberate or otherwise.

It would appear that the subject
was able, by thought process, to
interfere with normal randomness
of the flashing lamp. This pheno-
menon is called ‘“psycho-kinesis”,
or PK. My own feelings are that if
anything can be changed by
thought, then by far the easiest task
must surely be interference with the
rate of random sequences, since the
resulting  “bunching” is readily
recognised when present, and in the
case of the flashing lamp, the influ-
ence of moving one flash forward
results in the interval following it
to be made longer, so increasing
the effect twofold.

Incidentally, experiments using
the flashing of a geiger counter
proved that the cosmically generated
events were not influenced by any
tested subject. :

Random Timer

I am embarking on a series of
experiments using a specially-
designed random event timer, one
version of which is described in the
article on page 540 in this issue. At
the time of writing results are not
to hand, but I am already very
hopeful, as during development tests
the circuit showed surprising ten-
dencies to display “bunching” effect,
despite the special precautions.] had
taken to ensure no synchronisation
between the two timer elements.
Careful analysis of figures over
hundreds of operations, and of
voltages in the circuit, showed no
clue to the odd behaviour.

o ) P

Readers may care to construct
a circuit along the lines of the
example and see if they get un-
expected results (say a run of 7
second intervals) when certain
people are asked to concentrate
on the flashing lamp or speaker
“click”™.

One way of looking for para-
normal effects is to let the timer
cycle on for a while unobserved.
Then grab a stopwatch and start
timing, resetting the watch and
logging figures while you concen-
trate on obtaining high readings.
After some ten results, change your
concentration to obtaining low
reading, for the next ten times. Then
add up the seconds for each group
and compare the total! The result
will surprise or even shock you, if
my findings are anything to go by.

Next month . . . preliminary
findings on Random PK Timer

plus news from other countries
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By Brian Baily

A circuit developed for the

phenomena

is described in the ESP etc. feature elsewhere
in this issue.

The production of randomly-timed events is not
an easy task, and for true randomness to be achieved
very much more circuitry than-that shown would
be required. However, the circuit illustrated serves
its purpose to produce fairly random timing when
set to run from 2 to 20 seconds. Free-running oscil-
lators were rejected from the selection because of
the danger of accidental synchronisation effects,
which may upset randomness and could at best result
in discrete units of time being introduced, created
by the repetition rate of such an oscillator.

THE reason for the development of this circuit

CIRCUIT

The block schematic Fig. 1 shows the main blocks
of the circuit. A metronome-like circuit drives a
speaker to produce a series of clicks. Its timing is
determined by a randomising circuit, which is trig-
gered and made to change timing information every
time the metronome fires. TR4 is a unijunction
transistor which uses the charging of capacitor C3
to produce the intervals between clicks. When C3
charge reaches a certain positive value, TR4 emitter
becomes conductive and the capacitor is discharged
through the lower base connection of TR4 produc-
ing a click in the speaker (Fig. 2).

The charging of a capacitor through a resistance
is not linear, but is exponential, i.e. for the first part
of the charging the voltage across the capacitor
increases quite quickly, but as it gets closer to the
aiming potential the rate of ascent decreases, and
so the voltage stays at nearly the same level for
a relatively long time. If we try to alter the timing
of TR4/C3 circuit when this exponential law is in
operation, most of the effect we shall have will be
in the first few seconds and this leaves about half
of the time available unchanged, i.e. the part of the
charge curve that is nearly horizontal. So it was
necessary to change the curve of the C3 charge line
by charging C3—instead of through a resistor—
through a transistor, TRS5, which would supply a
constant charging current to C3, so that the voltage
on C3 climbs at uniform rate with time. The rate of
charge being set by VRI.

When C3 charge reaches the critical voltage for
TR4 to conduct, the lower base conducts the charge
through the speaker. At the same time, the emitter
voltage falls rapidly towards zero volts. This fall
discharges C2 with it, via limiting resistor R5, caus-
ing the pnp transistor TR2 to conduct. The conduc-
tion is only momentary, as C2 charges quickly due
to the base current taken by TR2.

Transistor TR2 forms a variable current source
in a charge circuit for CI, which is in a very similar
circuit in appearance to the metronome circuit TR4.
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However, TR1 circuit is not free-running, and ClI
may not reach a charge voltage sufficient to fire TR1
in the time that TR2 conducts. But whatever voltage
is attained on CI, remains, as there is no leak path
for it to drain away, because the f.e.t. (TR3) gate
draws virtually no current. However, a certain volt-
age, proportional to that on CI, but not equal to it,
is produced across R3. By this time C3 charge would
have fallen almost to zero, but because of the volt-
age across R3, and because D1 polarity is the way
that it is, C3 is allowed to fall only to the level
across R3 (less about 0-5V which polarises the
diode).

Hence, when C3 charges next time, it has a head
start, since it already has R3 voltage across it. So,
C3 reaches TR4 firing voltage earlier than before.
Next time TR4 fires, the same events occur, and
more voltage is applied to Cl, which may, this
time, reach the firing voltage of TR1 emitter. If this
occurs, C1 will discharge completely to 0 volts, but,
if TR2 is still conducting when this happens, Cl
will begin to charge again until the short conduc-
tion of TR2 ceases. Hence, it is most likely, in all

s e > =
PATTERN T consTANT
INHIBITOR 5% CURRENT
CIRCUIT SOURCE
& R
pes Lst
RANDOMISER METRONOME
CIRCUIT CIRCUIT
: A SR o
[
RESET TRIGGER

Fig. 1. Block diagram for a random timer

Fig. 2. Suggested circuit for the random timer
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events, that Cl will reach a different charge voltage
each time TR4 produces a click in the speaker.

PATTERN INHIBITOR

Originally, a diode was used to discharge C2
between pulses, but it was found that when the
timer results were examined over a period of many
events, a recognisable pattern was discernable. The
pattern was often several cycles long or more. So
it was decided to introduce a non-linear function into
the circuit. This was done by using R4 as the
discharge path for C2.

As explained earlier, when TR4 emitter fires and
C1 charge falls rapidly, C2 charges by drawing cur-
rent through TR2 base. But when C3 voltage rises
again, during charge, C2 discharges much more
slowly through the relatively high resistance of R4.
Now, if C3 charges slowly, the discharge of C2
would be completed in the time, but when C3
charges quickly, R4 is too high to allow C2 to com-
pletely discharge.

The amount by which C2 has discharged, when
next TR4 fires, has a large effect on the duration of
TR2’s conduction, and therefore on the amount of
charge applied to Cl. The time-constant of C2 and
R4 ensures that, at higher repetition rates a much
smaller amount of charge is allowed to be fed to
C1 than at lower rates, so introducing a very non-
linear function into the system. As you will remem-
ber, a capacitor and resistor produce an exponential
voltage function. As soon as this small alteration
was made to the circuit, the timer showed no further
evidence of repetitive pattern “runs”, but behaved
extremely randomly. For instance, instead of a five-
second interval always being followed by (say) a
15-second interval, there was no correlation on any
timing.

Current consumption of the circuit was 2mA,
making a PP3 battery quite adequate.

SETTING UP

The values in the circuit were those arrived at
in the author's particular circuit. Unfortunately, the
manufacturers’ grading of unijunctions allows a
wide spread of characteristics, and there can be no
guarantee that these values will apply in other cases,
but the circuit itself can be modified here and there
to obtain a working result.

Test the circuit by first short-circuiting C1. Then
set VRI1 carefully until speaker clicks once every
15 or 20 seconds. Next, remove short from Cl and
place a voltmeter (10V range) across R3. Note the
reading each time speaker clicks, and see that read-
ing varies each time, and does not remain the same
for more than two clicks, and if at all, only
occasionally. Adjustment of this is effected by value
of R4, C2 and R2.

Note, tantalum capacitors were used in the proto-
type, and these have low leakage levels, so consider-
able differences would be expected using ordinary
electrolytics.

The inclusion of a light-emitting diode, D2, and
substitution of an earphone for the speaker make
the author’s version particularly suitable where it
was required to limit the observations to one person.
This is because in some experiments it is best for a
subject not to know of failures they may have dur-
ing a prolonged experiment, because of the dis-
couragement factor. Y
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THEATRE CUEING LIGHTS

Continued from page 533

The remote units were built in small aluminium
boxes as shown in the photograph. Large lamp-
holders were used to make the lights more notice-
able.

COMPONENTS

None of the components are particularly critical.
The thyristors specified are readily available but 1A
50V types will do. Wire ended types are most con-
venient.

If different thyristors are used they may need more
gate current. This can be produced by reducing
R2 (down to 150 if necessary). If the thyristors
light but fail to stay on increase the value of the
smoothing capacitors and decrease R3 (not below
10042).

The toggle switches should preferably be miniature
types as the normal size make rather a noise when
flicked over on metal panels.

Photograph showing the construction of the
remote unit. The two diodes are mounted on .
the lampholders as shown




C’EST SI BON!

The Paris Components Show
staged at the beginning of April is
one of the dwindling number of
giant events which still, apparently,
has universal appeal. Britain's IEA
(Instruments, Electronics, Auto-
mation) show, to be held in late
May at Olympia, is a shadow of its
former self, suffering from a bout
of last-minute cancellations (accom-
panied by suitably heavy penalty
clauses) by a number of leading
companies.

Not so at Paris, despite it being
just about the most expensive place
in the world to exhibit. This year
there were the usual 1,000 exhibi-

tors from 25 countries with some .

80 UK companies exhibiting.

And the French, themselves, have
never had it so good. Well may they
be cheeky to Dr. Kissinger, go
their own way in oil deals with the
Arabs, run their own defence
arrangements outside NATO, and
lay down the law on the Common
Agricultural Policy.

For the French, 1973 was a fine
year with 65 per cent overall
growth which, with only a fairly
modest level of inflation, gave
everyone a real gain in standard
of living. And the biggest success
story of all at the Paris Show was
the performance of the French
electronic components industry.

For the past ten years it has
averaged 132 per cent growth a
year and exports have grown even
more steeply so that this year total
output will be worth a billion US
dollars with 40 per cent of produc-
tion going for export. An astonish-
ing performance. And the pace
shows no sign of slackening. What
is stoking the French fire of ambi-
tion is the race to beat the Ger-
mans into top spot in Europe as
an industrial and technological
power. Britain was well ahead of
France ten years ago. Now the
French are abreast.

THE POOR BRITISH

One solid reason why the Ger-
mans and French are doing so well
is because the incentives are good.
In a 1973 salary survey it was
revealed that a British company
director with a nominal salary of
£12,500 would, in fact, receive only
£7,000 after tax. His French oppo-
site number would get £14,350 in
salary and keep £11,075 net, and
his German equivalent would get
£20,200 and keep a thumping
£13,400, nearly twice that of the
British director.

In recent months three British
managing directors have confessed
to me that in setting up sales and
service operations on the European
mainland they have had to start
their European managers on a
salary greater than their own, even
though the European manager has
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only a fraction of the staff of the
parent company.

AFTERMATH

The three-day week did little
damage to the electronics industry.
After the return to normal my own
personal survey revealed no com-
pany admitting to less than 80 per
cent of normal production and one
eompany actually achieved 110 per
cent—a production gain.

The smaller companies with their
greater flexibility did best of all.
Dear old Mavis, Flo, Alice and Betty
and hundreds more like them
stuffed their shopping bags with
PCBs and components and carried
on assembly work at home. The old
concept of a cottage industry was
revived. One aspect was enormous
lovalty. One manager told me that
timekeeping improved at his plant
and absenteeism was lower. The
“temporary difficulty’” made people
think more about the value of their
iobs. It can hardly be said that the
enforced three-day week was good
but some good did come out of it.

Best of all was that order intake
was not impaired. The fear that
overseas customers would start
cancelling unfulfiled export orders
or cease to place new orders was
not realised.

IN THE BALANCE

Hardly a day passes without

some new application of elec-
tronics. When Ludwig Oertling
started manufacturing analytical

balances in Britain 127 years ago
the steam engine was the big tech-
nological achievement of the day
and the discovery of Hertzian waves
was still 40 years ahead in the
future. Oertling is still making fine
balances (see the Guinness Book
of Records for the world's most
accurate balance which measures
one tenth of one millionth of a
gram) and is making them all the

finer with the addition of electronics.

Latest top-pan Oertling balances
have digital outputs for direct elec-
tronic read-out from an LED dis-
play, recording of weights on a
printer, or coded on paper tape for
computer analysis. These are not
the fragile balances we remember
from our days in the school lab but
rugged yet sensitive machines for
industry and commerce.

The electronic models use a
moire fringe optical counting system
with a 10-element self-scanning
photo-diode array. The subsequent
electronics employ over 70 TTL
integrated circuits. Heading up
Oertling's electronics design team
is Rodric Dalitz, a physics graduate
from Oxford University.

Oertling's sales director tells me
that by the end of this decade he
expects sales of electronic read-out
balances to be one third of total
output. But the fundamental measur-
ing system in Oertling instruments
will still be the lever system with
built-in weights, a principie dating
back 5,000 years ‘which certainly
may be said to have stood the test
of time.

STRATEGY

Big companies need to plan for
the '80s now. That's why Plessey
has teamed up with French CIT-
Alcatel on development of a new
electronic telecommunications sys-
tem to meet the £500 million market
which will start in the late '70s.

The plan is to marry Plessey’s
System 250 stored program central
processor (already developed for
the British Ptarmigan military tele-
phone switching network) with
CIT's E10 digital switch, now in
use on a small scale in France.
The combination is a powerful new
system which, when refined further,
will be an attractive option for not
only the British and French Post
Offices but for many other countries.

In the UK the Post Office is look-
ing to TXE4 as an interim measure
before moving to a fully electronic
system for which GEC's Mark 2BL
processor is the front runner
although still only in the develop-
ment phase.

Last June GEC and STC agreed
to co-operate on the TXE4 and later
systems, apparently leaving Plessey
out in the cold. What we didn’t know
then was that Plessey had been
talking to CIT long before then and
may well have taken the wiser
course in refusing the invitation to
ioin STC in a co-operative project.
As Sir John Clark, Plessey's Chair-
man, commented, ‘“We never saw
that an association with an Ameri-
can-dominated company (STC s
owned by the U.S. ITT) would be a
satisfactory solution for the vast
maiority of European countries'.

Is Sir John being a good Euro-
pean or just a good businessman?
| suspect he's both.
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SUPPLIERS OF SEMI-CONDUCTORS TO THE WORLD

Telephone Plastic Power
Corner Transistors

WA W4 COMPLETE TELEPHONES NOW IN
~
~ NOREALIHOUSEROLD TWO

T
ere on’y£l.05p :.S:e'::h TRhfs,e‘GarEesWW and 90W Silicon Plastic
TELEPHONE DIALS

Power Transistors of the very latest design,
available in NPN or PNP at the most shatter-
Standard Post Office type. Guaranteed in
working order.

ingly low prices of all time. We have been
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Exactly as internal telephone systems still in
everyday use where automatic internal ex-
changes have not yet taken over. Available in
5, 10 or |5 ways, Complece with circuits and
instructions. Necessary 24 pair cable 22p per
yard. Price of each instrument is independent
of the number of ways.

£275 384

Cable can be sent by Parcel Post. Post and
Packing per 50 yds.: 73}p.

Extension Telephones 71ip each, p.p. 27ip.
£1-37} for 2, p.p. 55p. These phones are
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parts of the world and we are proud to offer
them under our Tested and Guaranteed
terms.

Range | VCE Min. I5 HFE Min. IS
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extensions and do not contain bells. 1=12 13-25 2650

. - 40 watt 22p 20p 18p

ested an Electronic Transistor PR - P 4
t c | Ki ange 2 VCE Min. 40 HFE Min. 40

2 _4 laniti £6-60 e 1-12 13-25  26-50

A gnltlon IPM.; ;l,lk': 40 watt 3p 31p 29p

ﬁuaranteetl Ready built and tested unit £9-90 incl, V.A.T. e 3210 NINNS 1) HL

Complementary pairs matched for gain at
3 amps. llp extra per pair. Please state
NPN or PNP on order.

Now in kit form, we offer this
minute’' electronic ignition system. Simple
to make, full instructions supplied with these
outstanding features. Transistor and con-
ventional switchability, burglar proof lock-up
and automatic alarm, negative and positive
compatibilizy.

/| Paks

879 IN4007 Sil. Rec. diodes.

/ 4 Y e divdes 55p
Bl Reed Switches, |~ tong }”
10 fee Highspeed P.O. type = S5P

H35 Mixed Diodes, Germ. Gold
Ioo bonded, etc. Marked and 55P

AN

LM380 AUDIO I.C. asfeatured in Practical
Wireless December issue. Complete-with
application data, £1°10,

INTEGRATED CIRCUITS. We stock a
large range of 1.C.s at very competitive prices
(from lip each). These are all listed in our
FREE Catalogue, see coupon below.

METRICATION CHARTS now available.

Unmarked 3 . " A
- This fantastically detailed conversion cal-
H38 30 Short lead Transistors, Our new vastly improved Mark Two Cross culator carries thousands of classified
H NPN Silicon Planar types 55P Hatch Generator is now available. references between metric and British (and
= M U.S.A.) measurements of length, area,

Featuring plug-in ICs and a more sensitive
sync. pick-up circuit. The case is virtually
unbreakable—ideal for the engineer's tecol
box—and only measures 3in X 5}in x 3in.
We have already received a large order
from a major TV Rental company.

S 109 S )

(includes VA, T. & P. 2 P butno batteries)

voh;me. liquid measure, weights, etc.
Pocket Size, 15p, Wall Chart, 18p.

H39 Integrated circuits 4 gates
6 BMC 962, 2 lip flops BMC 945 S5P

H4) 2 BDI31/BDI132 Complemen-
tary Plastic Transistors

Hé5 4 40361 Type NPN  Sil
transistors TO-5 can comp.
to H66

Hés 40362. Type PNP Sil. tran-

4 sistors TO-5 can comp. to 55P

Hé65

LOW COST DUAL IN LINE I.C.
SOCKETS

14 pin type at 16ip epach | Now new low
16 pin type at 18p eath profile type.

BOOKS

55p
55p §)

\

< We have a large selection of Reference and

7=

\_—/

- g
o S Technical Books in stock, details are in our
nmar e | latest catalogue, send for it TODAY using
N\ uver ] nnn nnn the coupon below.
untested Paks \ y y . N.B.—Books are void of V.A.T.
\ s .
8i Germanium Transistors \ Translstors WWWW”]/”]”]”
PNP, AF and RF 55p \ in stoc} 0 f P] P k
B66 Germanium Diodes
150 Min. glass type ssp We hoid a very large range of fully marked, _ur amous a
B84700 Silicon Diodes DO7 glass g S restedifancifeusrantecdficaansiscorsiipomey is still leading in value
equiv. to OA200, IR, ety B, RO & ery Full of Short Lead Semiconductors and
B86 |00 S|. Diodes sub._min. 55 \ P Gt (il ) (e (e el Electronic Components, approx, 170, We A
IN914 and IN9I6 types P § n h I 'st guarantee at least 30 really high quality
\ =13 's Experimenters’ Pak of \ ur VOry Wpll r‘p W m factory marked Transistors PNP and NPN,
N\ Integrated Circuits. Data 55P \ and a host of Diodes and Rectifiers mounted
\ supplied § T;:E AT :NP Sillicon Alloy, TO-5 can. on Prlin;ed Circuit Panels. Identification Chart /‘;
— = TYPE "B’ PNP Silicon, plastic encapsulation. supplied to give so infq ti h: //
NN H20 20 2YI2|6/7 Typelsm_iorhﬁe:dn- ssp § TYPE o G‘e’rmanium )IRF Neapst supplicce me information on the 7
\‘ v‘;:'tss amp. plastic. Mix § ¥YPE ""F"" NPN Silicon plastic encapsula)((io;d tip P. & P. on this Pak. 55 /
\\ H34  |§ Power Transistors, PNP, 55 § YPE. ©F CIAY Sfcem, Sy ARd Please aSk for Pak P.].Olll' p 7
N Germ. NPN Silicon TO-3 P % “H" PNP Silicon, similar ZTX500 //
an
\ H67 (381N Channel FET's plastic §5p §
\ N case type. %

N\
N

7/4

.
{Make a revcounte

for your car
The “TACHO BLOCK'. This encapsulated
block will turn any 0 -ImA meter into a
linear and accurate
rev. counter for

A\

T

7
7

%

77

ALL PRICES INCLUDE 10% V.A.T,

MINIMUM  ORDER 55p. CASH WITH
ORDER PLEASE. Add tip post and packing

per order. OVERSEAS ADD EXTRA FOR
4 digit (non-reset)

ey car Pt £|- |n 24V or 48V (state which, POSTAGE.
.",‘:.’.:'.‘:',. "mm_w" P each AXIX 1 in, 33 0. Bp BUY THESE GOODS WITH ACCESS

N — ===
.pAK I-Tn Dept.A. 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX,
TELEPHONE : SOUTHEND. (0702) 46344,

0 Rer; No 820914

T

7

\\\

N

o
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PRICES INCLUDE VAT

SUPERSOUND 13 HI-FI
MONO AMPLIFIER

A superb solid state
audio amplifier. Brand

new components
throughout. 5 silicon
transiators  plus =

power output transie-
tors in push-pull. Full
wave rectification.
Output approx. 13w
r.an.s. into 8 ohm.
Frequency  response
12Hz—30KHz + 3db.
Fully integrated pre-
amplifier stage with
separate Volume, Bass boost and Treble cut eontrols.
Suitable for 8-15 ohm speakers. Input for cerainic ar
crystal cartridge.  Nensitivity approx. 40mV for full
output.  Supplied ready built and tested, with knobs,
escutcheon panel, input and output plugs. Overall size
3in bigh X tin wide x 7}in deep.  A.C. 200250\

-PRICE £12:00 "3 "
DE LUXE STEREO AMPLIFIER

A.c. muing

| ’ = 200-240 volta.
h Using heavy

duty  fully
«avlated

——— | Inains trans-
/// former with

full wave
rectification
b giving ade-
= quate smoothing
) = with negligible hum.
2 Valve  line  up:—2 -

i Triode Pentodes,
1 - EZ80 as g1ectiber.  Two dual potentiometers are
provided for bass and treble control, giving bass and
treble booat and cut. A dual volume control i used.
Balance of the ieft aud right hand channels can he
adjusted hy means of a separate *halance’’ control fitted
at the rear of the chassia.  Input sensitivity ia approxi-
mately 300m/v for full peak output of 4 watts per channel
(8 watts nwono), into 3 ohm speakers. Iuil negative
feedback in a carefully calculated circuit. allowa high
volume levels to bhe used with negligible distortion.
Supplied complete with knoba, chassis size }Hin. w - 4in. x.
Overall height including valves 5in. Ready built and

tested to a high standard. Price £10:40, P. & P. 50

NEW! POWER SUPPLY UNIT

200/240V A.C.anput. Four switehed fully smoothed D.C.
outputs miving 6V and 7}V and 9V and 12V at 1 amp
on load.
Fitted ingulated output terminals and pilot lampindicator.
Hammer finish metal case, averall size 6° . 33" . 237,
Suitable for Transistor Radios, Tape Recorders,
Amplifiers,etc., ete. Ready built and tested.

PRICE £5 "4

35p.
HI-GRADE COPPER LAMINATE BOARDS, 8" x 6. Five
for 80p plus 30p P. & P.

Y

FOR PERSONAL CALLERS ONLY! Limited number of
Stereo Radiogram ehasais covering LW/ MW/FM bands.
Mono radio and stereo gram. Overall size approx. 161°W,
617H,8"D. 4 Watts per channe! output. ONLY £18-50.

SPECIAL BARGAIN OFFER!

Limited number of BSR C Auto Changer De Luxe
with lightweight tubular arm and stereo cartridge.
Brand new. ONLY £8.00 plus P. & I. 60p.

PRECISION ENGINEERED PLINTHS
Beautifully constructed in heavy gauge “Colorcoat’
plastic coated steel. Resonance free. Designed to take
Garrard 1025, 2000, 2025TC, 2300, 3000, 3500, 5100,
8 1T and IIE, SL65B, AT60, etc., or B.8.R. C123, C109,
C129, A21, ete. Black Jeatherette finish. Size 12}in x
I4}in x 3}in high (approx. 7iin high, including rigid
smoked acryliccover). P, & P. 70p. NOW Only £4°95

FEW ONLY. High grade mains transformers with grain
orientated lanination. Primary 200/240 secondary 18-
volts at 0-6 ainps acd 46 volts at 0-3 amps.  Nize 2°H
X "W, x 27D overall. £1-25 plus 26p P. & P,

LATEST ACOS GP91/1SC Mono Compatible Cartridge with
tio stylus for L.P/EP/78. Universal mounting bracket.
£1-50. P. & P. 150,

SONOTONE 9TAHC COMPATIBLE STEREO CARTRIDGE
T/O stylus. Diamond Stereo LI’ and Sapphire 78. ONLY
£2:30. P. & F. 10p. Also available fitted with twin
Diamond T/O stylus for Sterco LP. £2:80. I & I, 15p.
LATEST RONETTE T/O Stereo Compatible Cartridge for
EP/LP/Stereo/74. £1-83, P. & P, 15p.

LATEST RONETTE T/O Mono Compatible Cartridge for
EP/LP/78 mono/stereo records on mono equipment £1-50,
P. & P. 16p.

QUALITY RECORD PLAYER AMPLIFIER MK II
A top-quality record player amplifier empioying heavy
duty double wound mains transformer, ECC83, EL84,
and rectifier. Separate Rasa, Treble and Votume controls.
Complete with output transformer matched for 3 ohm
speaker. Size 7in.w.  3d. - 6h. Ready built and teated.
PRICE £5:00. P. & P. 50p. ALSO AVAILABLE
mounted on board with output transformer and speaker.
PRICE £6-30. P. & P. 60p.

SPECIAL OFFER!!
HI-FI LOUDSPEAKER SYSTEM

Beautifully made teak finish enciosure with rnost
attractive Tygan-Vypair front. Size 16in high
- [0}in  wile - Gin  deep. Fitted with E.M.I.
Ceramiic Magnet 13in - 8in base unit, two H.F.
tweeter units and crossover. Max. power handling
10W. Available 3, 8 or 15 ohm impedance.

Our Price £9°25 ... 7,

CABINET AVAIL.SEPARATELY £4°85. Carr. 65)».
Also available in 8 ohm with 1M1 13in X Rin. bass
epeaker with parasitic tweeter. £7-15. Carr. 7op.

HARVERSON’S SUPER MONO AMPLIFIER

A super auality gram amulitier using a double wound fully
irolated mains tramsformer. rectifier and ECL82 triode
pentode valve as audio amplifier and power output stage.
impedance 3 obms. Output approx 3-5 watts. Volume
and tone controls. Chassis size only 7in. wide - 3in. deep -
6in. high overall. AC mains 200/240V". Supplied absolutely
Brand New, completely wired and tested with good

quality output transformer,
£3 . 8 P . &P.
40p

BRARD NEW MULTI-RATIO MAINS TRANSFORMERS,
Giving 13 alternative 210-240V.  Secon-
dary combinations: - 0-60V  half
wave at 1 amp ar 10-0-10, 20-0-20, 30-0-30V, at 2 amps
full wave.Hize 3inl. ~ 3}inW x 3inD. Price £2 31. P.&4 P. 40p

MAINS TRANSFORMER. For transistor power supplies,
Pri. 200/240V Nec. 9-0-Y at 500mA. £1-10 P'. & P, - P,
Pri. 200/240V Hec. 1 12 at 1 amp. £1-21 P. & P, 26p.
Pri. 200/240V Sec. 10-0-10 at 2 amp. £1.82 P. & P. 35p.

GENERAL PURPOSE HIGH STABILITY TRAN-
S8ISTOR PRE-AMPLIFIER. For P.U. Tape, Mike,
Guitar, etc., and suitable for use with valve or
transistor equipment. 9-18V. Battery or from H.T.
line 200/300V. Frequency response 15Hz-25K Hz,
Gain 26dB. Solid encapsulation size 1}~ 1§ x }in.
Brand new — complete with inatructions. Price
2l. P.&P. 15p,

8 REFERENCE ENCYCLOPEDIAS FOR ELECTRONIC
ENGINEERS AND DESIGRERS, covering between them,
transistor characteristics, di.xle and transistor equivalents.
Many thousands of up-to-date European types listed.

Diode Equivalents 80p

Transistor Equivalenta 90p

Transistor, Characteristics £1-20

All three together £2-80 POST FREE

HARDBOOK OF THANSISTUR EQUIVALENTS
AND SUBSTITUTES
A must for servicemen and home constructors. Including
many 1000°'s of British, U.8.A., Kuropean and Japanese
transistors. ONLY 40p. Post op.

NEW ISS{"E—Thyristor, Triac, Diac, ete. encyclopedias
95p Poat Free.

8 pole 3 way 2 bank low loss Yaxley type switches 13~
sections, Standard spindle. 2 switches 68p + 10p P. & P.

OUR ROCK BOTTOM
BARGAIN PRICE
LOUDSPEAKER BARGAINS
din 8 ohm £1-25, . & P.15p. 7 x 4in 3 ohm £1-40,P. & P.

20p. 10 X 6 3 or 15 ohmn £2-10, P. & I, 30p. E.M.I.
8x5in 3 ohm with high fux magnet £1:70, I'. & P, 2op.
E.M.L 13% x Sin with high tnx ceramic magnet with
parasitic tweeter 3, 8, or 13 ohm £3-50. P. & P. J0p.

EMLT 13X 8in, 3 or 8 or 13 ohty with two inbuilt tweeters
and crossover network £4 65. P. & I, 30p.

EMI CERAMIC MAGNET HEAVY DUTY TWEETER.
pprox. 3in. Av. Jor Bor 15 chs. £1-25 plux 20p p. & p.
BRAND NEW. [2in 15w H'D Speakers, 3, 8 or 15 ohu
(state which). Current production by well-known British
maker. Now with Hittux ceramic ferrohar magnet
assembly £8-80. Guitar models: 25w £9-90. 35w £11-00.
P. & P. 45p each.

SPECIAL OFFER!

LIMITED NUMBER OF BRAND
NEW ELAC 10" TWIN CONE
LOUDSPEAKERS. With large
ceramic magnet and plasticised
cone surround. 8 ohm impedance.

£3-70, P. &P, 35p.

Alsv available apecification as above but size 10” x 67
‘70 P & P 35p.
12in ““RA’ TWIN CONE LOUDSPEAKER
10 watts peak handling. 3 or & or 135 ohin (state which),
£2:95. P. & P, 36p.

“POLY PLANAR” WAFER-TYPE, WIDE RANGE
ELECTRO-DYNAMIC SPEAKER

Size 11%in x 144kin x 1%in  decp. Weight 190z,
Power handling 20W r.m.s. (40W peak). Impedance
# ohin only. Response 40ilz-20kHz. Can he mounted
on ceilings, walls, doors, utndler tables, ete., and used with
or without baffle. Send S.A.E. for full details. Only
£6:55 each. P. & P. 34p.

HI-FI STEREO HEADPHONES
Adjustable headband with comfortable flexifoam ear-
mufis. Wired and fitted with standard stereo }in jack
plug. Frequency response  30-15,000Hz. Matching
impedance 8-16 ohms. Easily converted for mono. PRICE
£3-30. P. & P.25p.

HAVERSONIC SUPER SOUND
10 + 10 STEREO AMPLIFIER KIT

NEW FURTHER IMPROVED MODEL
HIGHER OUTPUT AND INCORPORATING
H1H READY DRILLED
CIRCUIT BOARD WITH
COMPONENT IDENTIFICATION CLEARLY
MARKED FOR E SR CONSTRUCTION

A really first-class Hi-Fi Stereo Amplifier Kit. [lses
14 transistors including Silicou Transistors 1n the Hret
five atagesx on each channel 1esuiting in even lower noise
level with improved sensitivity. Integrated pre-amp
with Bass, Treble and two Volume Controls. Suitable for
use with Ceramic or Crystal cartridges. (Very simple
to modify to suit magnetic cartridge—instructions
included). Output stage for any speakers from § to 15

ohms. Compact design, all parts supplied including
drilled metal work, high quality ready drilted
printed  circuit  board, ‘smart  brushed ~ anodised

aluminium front panel with matching hnobs, wire, golder,
nuts, bolts—no extras to buy. Simple step by step
instructions enable any constructor to build an amplifier
to be proud of. Brief apecification: Power output 14W
r.m.g. per chaunelinto 5 ohins. Frequency response + 3dB
12-30,000Hz. Nensitivity better than K0mV into 1M Q.
Full power bandwidth j 34l 12-15,000Hz. Bass boost
approx. to + 12dB. Treble cut approx. to — 16dB.
Negative feedback 184B over main amp. Power require-
ments 35V at 1-0 amp. Overall size— 12" wide - 8” deep
237 high,
Futly detailed 7-page eonstruction manual and paita liat
free with kit or send 18p plus large 8. AL K.
PRICES AMPLIFIER KIT.. €11:55 P. & P. 25p.
(Magactic input components 33p extra)
POWER PACK KIT, £3.50 P.& P.35p.
CABINET, £350 P. & P 35p.
(Post free if all nnits purchased at same time), Full after
sales service. Aldo available ready built and tested,
£25-10. Past  Free.
Note: The abore amplifier is suitable for feeding two
mono sources into inputs (e.g. mike, radio, twin record
decks, ete.) and will then provide miring and fading
JSacilities for medium powered Hi-Fi Discotheque uge, etc.

3-VALVE AUDIO
AMP.-HA34 MK Il

Designed for Hi-Fi reprodne-

tion of 1ecords. A.C. Maine
operation.  Ready built on
plated  heavy gauge metal

chassis, size T4in w. x 4in. d. x
43in. h. Incorporates ECC83,
EL84, EZ80 valves. Heavy
duty, double wound mains
transfortmer and output trans-
former matched for 3 ohm
epatate volume control and now with improved
wide range tone controls giving bass and treble lift and
cut. Negative feedback line. Output 4} watts. Front
panel can be detached and leads extended for remote
mounting of controls. Complete with knobs, valvea, etc.,
wired and tested for only £6-:00. P. & P.45p.

HSL “FOUR’’ AMPLIFIER KIT. Similar in appearance
to HA34 above but employs entirely different and
advanced circuitry. Complete set of parts, ete. £5'00.
P. & P. 45p.

10/14 WATT HI-FI AMPLIFIER KIT

A stylishly finished
monaural amplifier
with an output of
14 watts from 2
ELS814s in push-pull.
Super reproduction
of both music and
speech, with negli-
gibie hum. Separate
inputs for mike and
gram allow records
and announcements
to fotlow each other
Fully shrouded section wound output transtormer o
match 3-150 speaker and 2 independent volume cont_.rql!.
and sepurate bass and treble controls are provided giving
zood Lift and cut. Valve line-up 2 ELE4s, ECCR3, EFf6 and
EZ80 rectifier. iple instruction booklet 15p plus 8.A.E.
(Free with parts). All parts sold separately. ONLY 28-00.
P. & P.60p. Also available ready built and tested £13.00.
P. & P.70p.

VYNAIR & REXINE SPEAKERS & CABINET FABRICS
app. 54 in. wide. Qur price £1-10 yd. length. P. & P. 15p
per yd. (min. 1 vd.). S.A.E. for samples.

Open 9,30-5.30 Mon. to Fri.
9.30-5 5at. Closed Wed.

Afew

i from South Wimbled
Tube Station.

HARVERSON SURPLUS CO. LTD.
Dept. PE, 170 High St., Merton, London, S.W.}9 te1.01-540 3985
SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES

(Please write clearly)

PLEASE NOTE: P, & P. CHARGES
QUOTED APPLY TO U K. OKLY,
P, & P, ON OVERSEAS ORDERS
CHARGED EXTRA.
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NOISE MAKING CIRCUIT

Audible alarms for battery oper-
ated clocks and film cameras must
provide loud sounds at low volt-
ages (often in the order of 1 or

13V). Feedback circuits using
silicon devices have been tried,
but there is a crippling loss of

drive voltage for the transducer.

In BP 1 333 644 P. R. Mallory &
Co Inc of Indianapolis, USA,
describes a sound producing
piezo-electric transducer of novel
construction incorporated in a
feedback circuit.

Fig. 1 shows a part of the trans-
ducer in section. The piezo-electric
crystal is bonded to the substrate
and the electrodes T1 and T3 are
isolated from the crystal; electrode
T2 is mounted on the substrate.
The crystal can be a lead, zir-
conium or titanium composite.

“Electrodes T1 and T2 provide
the drive for the transducer and
T3 provides feedback.

In the circuit of Fig. 2 the ampli-
fying transistors TR1 and TR2 are
biased by resistors R1, R2 and
R3. Transistor TR2 is connected to
electrodes T1 and T2 with the
collector of TR1 connected to the

BATENI

base of TR2. The emitter of TR1
is connected to the emitter of TR2
to provide a common emitter
amplifier.

The feedback electrode T3 is
connected to the base of TR1 and
by selecting the correct polarity at
T1 and T2 (which depends on the
initial polarisation direction of the
crystal) for connection to the col-
lector and emitter of TR2 the feed-
back voltage at T3 can be put in
phase and oscillations created.
These will be maintained at the
resonant frequency of the trans-
ducer.

It is claimed that under such
circumstances substantial noise ‘is
produced with low supply voltage.

DISTANGE MEASURING

The Japanese National Railways
and Sumitomo Electric Industries
Ltd., jointly describe in BP 1 337
088 an extremely clever new use
for coaxial cable.

The object of the exercise is to
produce a means for accurately

”
T B

PIEZO~ELECTRIC = ’—l
CRYSTAL ik )

BP 1 333 644

SUBSTRATE—

v

T2[]
1 Fig. 1
o —x
TR,
!
+
Ly Fig. 2

(Cdpieg of Patents cap be obtained from the Patent Office Sales, St. Mary Cray, Orpington, Kent.
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recording the distance travelled by
a moving object along a pre-
determined path. This may be on
a large scale, as for instance a
train moving along a track, or on
a small scale; a scientific instru-
ment moving along a programmed
route. Whatever the scale of the
operation, spurious revolutions, e.g.
due to slippage, make it impossible
to achieve this accurately simply
by counting the revolutions on a
wheel.

What the Japanese propose is
that a coaxial cable be modified

P
/\,]’\’/_//‘

Fig. 1

to deliberately produce field leaks
along its length, see Fig. 1. This
they do by cutting slots through=
the outer coaxial conductor af
regular intervals along its length.
The slots are so angled, one with
respect to the next, as to produce
alternately reverse polarised mag-
netic fields from a current flowing
along the cable central conductor.

A leaky coaxial cable of this type
is laid along the route to be fol-
lowed and the central conductor
fed with a current having a wave-
length longer than the interval
between adjacent slits. The moving
object is provided with an on-board
aerial which couples with the alter-
nating magnetic fields which occur
at the discrete points of the leaks
and digital counters are used to
tot up the number of successive
field occurrences encountered
during travel.

The distance travelled is de-
tected by counting the occurrences
of the field and the speed of the
moving object by measuring the
ratio between the travelling dis-
tance and time.

Price 25p each
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A SELECTION FROM OUR POSTBAG
: i
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—_— t s
H some difficulties encountered which —_— gg
Scorpio Transformer  =:y’ be'of Some we o other | — 22!
Sir,—Recently I experienced some HEEGIETR y - . S
difficulty in obtaining the recom- 1. Excessive noise on output of b w— oy 2
mended ferrite cups for the trans- ring modulator. o ;| A
former core. Rather than wait el |

delivery 1 wound the transformer on
a line output transformer core from
a scrapped T.V. set. This works per-
fectly well and the only disadvan-
tage I found was that the finished
transformer is larger than the
recommended one.

First I cut away the old windings,
then dismantled the clamping
assembly until I was left with the
bare core which was in two pieces,
C-shaped and I-shaped.

Using stiff card to protect the
wire from the sharp square edges, |
wound the h.t. secondary (400 turns)
directly onto the C-core. The pri-
mary windings (12T + 12T) were
wound onto the [I-core and the
feedback windings over these p.v.c.
insulating tapes was used as insula-
tion between layers of windings.

With the transformer that I used
the original core-clamps were im-
practical but it was a simple job to
fabricate alternatives.

D. Gennard,
Rotherham,
York.

P.E. Synthesiser

Sir,—Having added this above
project to my other synthesiser, and
having spent some time building
your circuit, | feel I must point out

546 %

2. C3 on sample-hold/noise
generator board too low to
trigger 1C2; 1 wused O0OIuF
sufflex.

3. TR1 on sample-hold/noise

board shown as npn, this should
be pnp.

4. Tone-control — the following
modifications had to be made,
due to non-operation of circuit as
shown. Rl made 1[20k{). Junc-
tton of R2/R4 taken to OV
instead of — 15V line as shown.

5. D5 on keyboard envelope
shaper has not been valued. This
should be [IV.

6. Keyboard hold, mod amps and
mixer c1rcu1l—lC3 is shown with
R68 to pin 3. The non invert
input of IC3 and CI to pin 2,
these leads should be reversed

for sample/hold function, other-

wise circuit will oscillate.

7. Keyboard hold—although when
setting up VR4/VR5 out of cir-
cuit, the hold time is fair, when
actually connected to keyboard
contacts the leakage which can be
experienced from contacts to key-
board frame is enough to upset
the hold circuit. I suggest a gate
be interposed between C1 and
R66-62, this is normally open but
closes when gated from keyboard
—ve busbar.

Mr. Campbell's synthesiser

My two main criticisms are the diffi-
culty experienced in setting up the
sine-shaper of the log oscillators
and the lack of a good voltage con-
trolled low pass filter. Otherwise a
brilliant piece of design work
especially on keyboard and log
v.C.0S.
N. Campbell,
Liverpool.

ELECTRONICS FOR
SCHOOL TEACHERS

The University of Essex are
holding their third Electronics
Summer School for teachers
on July 8-12.

Further details thay be
obtained from Mr. R. J. Mack,
Department of Electrical
Engineering Science,
University of Essex,
Wivenhoe Park, Colchester
CO4 3SQ, phone Coichester
44144, Ext. 2408 (or 2299).
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BRITAIN’S FASTEST SERVICE!)

A SELECTION FROM OUR COMPREHENSIVE CATALOGUE

1AC20
1ATe4

MC4024P
MC40s4P
MFC4000B

M.J802

MJ802 MJ4502
MJ900
MJ1000

MJ4502
MLM309K

MPF 102

MPF 103 (2N5457)
MPF 104 [2N5458)
MPF 105 (2N5459)
NE355

NKT0033

NKT211

NKT212

NKT213

NKT216

NKT217

NKT218

NKT223

NKT271

NKT274

PN109
PN3319)(2N3819)
SL103A

SL403A (Rectifier)
SLB03IA

TBA810S

N 130¢

2N 1308
2N1559HCR 1 401C,

ALL ITEMS ARE BRAND NEW AND FULLY GUARANTEED

&8 2N4058
00 2N4060
0p 2N406!
60p 2N4062
70p 2Né4d1
85p 2N4dad

15p 2N5245

15p 2N5457 (MPF103)

15p 2N5458 (MPF104)

15p 2N5459 (MPF1051
2N5756

2Ns777
26p 2NB027 (D13T1)
27p N84 .
32p 3IN128
41p IN140
12p 3N152
1p 741705

15p 723 14DiL
23p 747 14D
1p 748 14DIL
30p 3015F

CAPACITORS—ELECTROLYTIC AXIAL LEADS

Mid Working Price Mid Working Price
Voltage Voltage
10 40v 1"p 100 16V 10p
10 100V L] 100 25V 10p
22 25V 1p 100 40V 1p
22 83V LJ 100 63V 14p
47 40V p 220 25V 12p
10 25v LJd 220 40V 13p
10 63V 10p 470 25V 15p
22 25V 10p 1000 25V 23p
22 40V 10p 2200 25V 43p
47 25V »10p 4700 1%V S
47 40V 10p
CAPACITORS—METALLISED POLYESTER Price
Stock vaiues MFD each
0-01.0 015 0 022 0 033 4p
0 047 0 068. 0 10 Sp
0 150 0 220 6p
033 8p
0 47 9p
068 12p
10 15p
15 2p
22 26p
Order as Polyesters ~ Capacitance
CAPACITORS—POLYSTYRENE
Axial leads Clear encapsulation 5% Tolerance 160 volt working
Stock values Price
10pF_15pF 22pF 33pF. 47pF 68pF each

100pF 150pF 220pF 330pF 470pF

S60pF 680pF. B20pF. 1000pF 1500pF

2200pF. 3300pF 4700pF. 5600pF. 6800pF 4p
Order as  Polystyrenes - Capacitance

INTEGRATED CIRCUIT PINS

The lowest priced IC mounting available. Pin Sockets come In a reel
Just dnil your board at required centres drop in pins and solder. break
off frame hoiders — Your DIL mounting 1s complete'!
Pin Sockets 1000 pieces
Pin Sockets 100 preces

£7-00
£1.00

TRANSDUCERS—ULTRASONIC

A new type of 40khz Ultrasonic Transducers designed to transmit and
recewe a 40khz signal Supplied with transmitter/recgiver circuits of a
new design

SOLD ONLY IN PAIRS

Type No 83181 NEW LOW PRICE £4-95 per pair

CA3123€ Superhet System with RF Amp. IF Amp.
I.C. Mixer. OSC. g ¢ Detector and Voltage
Regulator
Keal for car radio applications

SEVEN WATT AUDIO AMP. I.C.
TBA0S
Featuring

thermal protecton Ideal for car radio applications

PACKAGED CIRCUITS

The complete range of Newmarket modules currently being featured in
magazine articles See catalogue for details

ANTEX SOLDERING EQUIPMENT

X25/240V 25W 1ron £1 95
SK2/240V  15W kit £3-20
MLX 12V, 25W kit essential for car tool kit £2 50
X50TC 240V 50W temperature controlled £8-95

ANKIOLL  SPECIALISE IN EDUCATIONAL
AND GOVERNMENT|ORDERS
—See catalogue for further detatils.

ARSI SERVICE PLUS 4

10% DISCOUNT OVER £4. NO POSTAGE y 4
AND PACKING. TOP QUALITY PRO- Vs
DUCTS ALWAYS BY RETURN

COMPREHENSIVE CAT. p—> z

important Notice All prices are
exclusive of V A.T. Please add 10% V.A T. /
to the final total of your order after
deducting any discount which may
be due. VA T Regd 246 0626 72

AA119 Sp  BFX29
AC107 $0p  BFXB4
AC126 20p  BFX85
AC127 25p  BFX86
AC128 24 BFXB7
AC128/AC176 44p  BFXBE
AC151 20p  BFYS0
AC152 25p  BFYS!
AC153 26p  BFY52
AC176 20p  BFYS3
AC 153 176K s2p  BFY90
AC187K e BPX6E
AC188K 23 B8R0
AC1871188K 40p  BAYS
ACYY? 27p  BSX19
ACY18 20p  BSX20
ACY19 200 BSX21
ACY20 200 BSY27
ACY2! 199 BSY29
ACY22 10p  BSY95A
AD140 §0p  BTY79/400R
AD149 80p  BT106
AD161 44p  BY100
AD162 Adp BY127
AD161 162 88p  BzYBBCIV3
AF106 32p  BZYBSCIVE
AF114 27p  BZYBACIVY
AF115 27p  BZY8RCV3
AF116 25p  BZYSBCAVT
AR 25 BZYBBCSVY
AF118 4p  BZvERCEVE
AF124 25p BZYBBCEV2
AF125 24p  BzYBBCEVE
AF126 24p  BZYBICTVS
AF139 47p  BzYBBCEV2
AF186 40p  BzYBRCOHVI
AF239 52p  BzY8BCIOV
AF279 P BZY8ACI1V
ASY25 250  BzY8BCI2V
ASY2? 30p  BzY8sC13V
ASY28 a2p  pzYBBC1SV
ASY28 3p  BzvesCiev
BA138 15p  8Zzv8aC18Y
BB103 20p  BZv8BC20V
B804 34p  pzv8BC22V
88105 28p  BZY8BC24V
C107 18p  BzvasCarv

BC107:BC177 M¥p  BzYESCIOV
acioe 18 Bzx61C7VS
BC108.BC178 32p  BZXE1CBV2
BC109 16p  BZX61CIV!
BC109.BC179 3p  BZX6ICIOV
BC109 o BzX6ICTIV
8C11? 150 BZX61CI2V
BC140 30p  BZX61CI1IV
BC147 12p  BZX61C15V
BC148 1P BZX61CIEV
acts 12p  BZX61C1EV
BC157 13p  BZX61C20V
8C158 12p  BZxe1C22V

159 13  Bzxe1C24V
BC147/157 25p  Bzxs1C27TV
BC148/158 23p  BZXBICIOV
BC1491158 250  Bzv93CHV1
BC167 11p Bzy93C12v
BC168 10p  pzYQ3ICI5V
BC169 1p  BzY3ICIEY
BC169C 120 CA3004
BC17? 200 CA3005
eci7a 16p  Ca30nt
ac17e 200 CA3013
actsz 14p  Ca304
BC182L 14p  Ca3018
BC183 13 CA3018A
BC183L 14p  CA3020
BC1a4 17p  CA3028A
BCBAL 10 CA3035

12 18p  CA3043
BC212L 16p  CA3044

38 10p  CA3046
BC238 308 20p  CA3048
8C257 Mo CA3052
BC258 10p  CA3053
BC259 120 CA3065
BC307 12p  CA30BBE
BC308 10p  CA3089E
a8cyo 25p  CA3090
8CY31 48p  CA3I23E
BCY3? S0p  COA
8CY33 CDAOC1AE
BCY34 25p  CD4007AE
BCY38 30p  CDAO0SAE
BCYS58 18p  CD4OI1AE
BCYT0 159 CDADI2AE
BCYTY P CD4013AE
BCY72 14p  CD1015AE
80124 750 CDAQ17AE
BD131 40p  CD4018AE
BD132 40p  CD4C20AE
80131 132 80p  CDA024AE
BDY20 $1p  CDAD27AE
BF115 23p  CD4029AE
BF163 5P CDAO4IAE
BF 167 25p  CR1051C
BF173 HWp  CR1401C
BF177 25p  CRS3 05AF
8F178 31p  CRS3 40AF
8F180 Bp C26
BF194 15p D10 (NTGD10)
BF195 150 HP5082
BF19%6 15p  Hg822 33
BF200 35p  HTB41 M3
aF254 4p  WTB61-33
BF255 159 HT341-33
BFX13 25 IR2160

DEPT. PE10, 7 COPTFOLD ROAD

BRENTWOOD
ESSEX
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SCORPIO Mk2
ignition system kit
new from
ELECTRO SPARES

* 6 OR 12VOLT
*+VE AND - VE GROUND

Here's the new, improved version of the original Scorpio
Electronic Ignition System — with a big plus over all the other
kits — the Electro Spares Kit is designed for both positive and
negative ground automotive electrical systems. Not just -f-ve
ground. Nor just —ve ground. But both 1 So if you change cars,
you can be almost certain that you can change over your
Scorpio Mk. 2 as well.

Containing all the components you need, this Electro Spares
Scorpio Mk. 2 Kit is simply built, using our easy-to-follow
instructions. Each component is a branded unit by a reputable
manufacturer and carries the manufacturer’s guarantee. Ready
drilled for fast assembly. Quickly fitted to any car or motor cycle.
When your Scorpio Mk. 2 is installed, you instantly benefit
from all these Scorpio Mk. 2 advantages :

¥ Easier starting from cold ¥ Firing even with wet or oiled-up
plugs % Smoother running at high speed % Fuel saving

% More power from your engine % Longer spark plug life

% No more contact-breaker burn.

Electro Spares prices:

Deluxe Kitonly £11.50 inc. VAT and p & p.
Ready Made Unit £14.75 inc. VAT and p & p.
State 6V or 12V system.

Send SAE now for details and free list.

T o S T BV TR R T
FM VARICAP STEREO TUNER

As featured in the May 1973 issue of ‘Practical Electronics’.
Superb Hi-Fituner Kit now available from Electro Spares.
Including cabinet and all components — pre-set Mullard
modules for R.F. and |.F. circuits. Motorola i.C. Phase Lock
Loop Decoder for perfect stereo reception. No alignment
needed. Guaranteed first time results — or send it back, and
we’ll return it in perfect order (for a nominal handling charge).
Electro Spares price only £28.50 inc. VAT and p & p.

R L R g B R T R R R N
"GEMINI" STEREO AMPLIFIER

A superb unit with a guaranteed output of 30 watts RMS per

channel into 8 ohms. Full power THD is a mere 0.02%, and

frequency response is —3 dB from 20 Hz to 100 kHz into 8 or

16 ohms. Electro Spares have already sold 100s and 100s of

these Kits. Get yours now ! Depending on your choice of

certain components, the price can vary from £50 to £60 inc.

VAT and p & p.

% All components as specified by original authors, and sold
separately if you wish.

% Full constructional data book with specification graphs,
fault finding guides. etc. 55p plus 4p postage.

% Price List only. Please send S.A.E. (preferably 9 x 4
minimum) for full details.

ELECTRO SPARES

The Component Centie of the North -
288 ECCLESALL RO..SHEFFIELD S11 8PE (D)
Tel: Sheffield (0742) 668888

548
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"FOR
QUALITY
NENTS

COMPO

y

MOTOROLA

F. M. Multiplex Stereo Decoder
Four Channel SQ Decoder
O/P Power Transistor

MC1310P
MC1312P
2N3055

SIGNETICS

1/C Timer
Dual I/C Timer
High Phased Locked Loop

NES555V
NES56A
NE5608

High Phased Locked Loop with AM Demod NES61B
High Phased Locked Loop with Open VCO NE562B

Precision Phased Locked Loop
Function Generator
Tone Decoder

NE565A
NES566V
NES67V

Gl

Eight Digit Calculator Chip
Eight Digit Calculator Chip
3'%2Decade DVM Chip

C500 11.00
C550 9.50
AY-5-3510 6.40

MONSANTQ

(MAN3M)0.115" LED Seven Segment Display Q2501 1.10

FERRANTI

Radio Receiver

Data information supplied with each device.

Write for free catalogue of our la
stocks of Ferranti, Motorola, G.I.,

rge S.Cs.
P.O. Box No 26,

Monsanto, Mullard, Signetics and R.C.A. (Dept PE)

components.
Add 20p Postage and Packing
+10% V.A.T. on total of order

Wembley,
Middlesex HAO 1SD,
England
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LASKY

AUDIOTRONIC Model ATM1
Top value 1!
opv pockn mutti-

0/1 0/50/2?‘/' 000

*2268 Size 90 x
60 x 28mm.
Complete with
test leads.

OUR PRICE £2.95

P&P 15p

4
4

MODEL HIOKI 730X MODEL 500 U4317 MULTIMETER
30.000 opv. Over- 30,000 opv with High sensitivity
load protection. ovulo.d proloct Il':(:'lun:o.:“(;?; h.'dk
600, T acale, af worl
e o/o 572, 5/10/25/ Knife edge pointe:
120/600/1200V AC 100/250/500; 85mm. mirror wate.
. 1000 )c n!- 100mV

60/pA/ 0/2.5/10/25/100/ 05 5/10/25/50/100/250/500/1000
30mA/300mA. 250/600/1000V VOC.  0.5/2. 5/10/5/50/100/250/
2K/200K/ AC. 0/50uA/5/50/ 500/1000V rrent: 50uA/0.5,
2 Meg Ohm. 500mA. 12A 1/5/10/50/250mA/1/5A DC. ozs/

1010 63d8 0/60k/6 meg/60 megohms. 0. 5/1/5/10@/1205/0.3&5013& Ac‘/:a/.;;

p istance: & L

DUR PRICE £7.50 OUR PRICE £1395  cCarr. pard | 307300k ohms. Dacibels: —5 16 +10d8
PEP 15p. Leather case for abave £1.75 Bm-ry operated. Size: 210 x 115 x

AUDIDTRONIC Model ATMS
Jewel movement,
attractively moufded
case with edgwise
ohms -dyuslm.nt.

: 0-3/15/150/
300 1200V AC,

Resistance: x 1

x100. —10to *1668
Supplied with battery
test leads and data
booklet. Size: 121 x 73 x 29mm.

OUR PRICE £3.50 P&P 15p

MODEL TE300
30,0000pv. Mirror
scale. Overioad

GDOmA 0I8k/30k/
00k /8 Meg ohms.
-20 10 +63dB.

OUR PRICE £7.50

P&P 15p

MODEL C1092 MULTIMETER

Features 5,000 op

jewel movement lnd 2

’ood selection ol unqn

unctions. Edgwi

ohms sd]unmu l

Ra: — 0-3/15/150/ N

300/1 200V AC (2,500 N

V” 6-6/30/300/600
OC€ (5,000 oy

current. 03

300mA. Rosmcnce

R x 10. R x 1,000.

Compleate with batter

data booklet. Size: 121

BURPRICE £3.75

—10 1o +16d8B,
, test leads and
x 73 x 28mm.

P&P 35p

U4324 MULTIMETER

High sensitivity, over-
ld

Iond 7o
o a’n 2751 213"‘7es

03/3&30&3%1\/
25/500 ohms/0.5/5/50/500k ohms/5
Mohms. Decibels: —10 to +12d8. Size
167 x 98 x 63mm. Supplied comp
lete with test leads, spare diode and
instructions.

OUR PRICE £8.00 P&P 20p

HIOK) 750X VOLT-OHM-
MILLIAMETER

43 ranges: 0--0.3/0.6/
1.5/3/6/12/30/60/150/
300/600/1,200V DC.
0-3/6/15/30/60/120/
300/600/1,200V AC.
Current: 0-30/60uA/
1.5/3/15/30/150/300

mA/6/12A, Resistence:
0- 3/300k/3/30MDhms

Dec +17d8, Output:—
0- 3/6/15/30/60/120/300V cur
acy + 3% DC, + 4% AC. Sensit, 8
50,000 opv 5 000 opv AC. 4 m:h

meter. Built m protecnon Size: 57 x
102 x 163m

OUR PRICE £1195  papagp

incarrying case com-
phll with leads.

OUR PRICE £15.00  parp 20p

U4341 Multimeter &
Transistor Tester

27 ranoos. 16,7
I"Old wotmv
v
DC. 1.6/7.5/30/150/
50V AC.
Current: 0.06/0.8/
6/60/800mA DC.
0.3/3/30/300mA AC.
nce:

ied complete
stool urrvlng
90mm.

Pap 200

ize: 115:215!
OUR PRICE £10.50

KAMODEN HMG500
insulation resistance tester

Complete m!h
deluxe carrying
case, batteries and instructions.

OUR PRICE £19.95  par 30p

S100TR MULTIMETER
TRANSISTOR TESTER

MODEL TH12

,000 opv. Onrload
protection. Slide sw
selector. 0/0.25/2. 5/10/
50/150/1000V DC. 0/10/
'10/250/1000 AC. 0/

25/250mA OC.
373 30w /30003 Megohms. —20 10
+50dB.
OUR PRICE £5.95

P&P 15p

TMK MODEL TW50K
wul.l?ﬂ mnnor " —

DC Vol 125/
0.25/1. 25/2 5/5/10/
25/50/125/250, /

500/1000. AC
1.5/3/5/10/25/50/
125/250/500/

1000. DC current
25/50uA/2.5/5/25/
50/250/500mA/5/

10 Meg ohms. ™0 10 +81.548.
QUR PRICE £8.50 P&P 17p

HIOKI MODEL 700X
100,0000pv. Overload
tion. Mirror

00/ 12 DC.
145/3 6/12/30/60/150/
300/600/1200
15/3 luA/G/S/:!O/BO/
150/500mA/6/12A DC. |
2k/200k/2M/20MOhms.
—20 to +63dB.

OUR PRICE £14.95

P&P20p

MODEL U4311 Sub-standard
Multi-range Volt-Ammeter
Sensitivity 330
OhmIIVoIl AC
Accuv-:y 0 5%
DC. 1% A
Scale In»gm
m.
0/300/750uA/

A
7 5/15/30/75/
0/300/750mA/
5/3/7.5A AC.
/75/150/300/750mV/1 .5/3/7.5/15/
30/75/150/3@/ DC. 0/750mV/
5/3 /7. 5/!5/30/75/150/300/750V
Automatic cut out device. Supp-

lied complete with test leads, manual
and test certificates.
OUR PRICE £49.00  p&r 50p

120/ b
0/12/6001A/12/
300mA/ A DC
0/10(/1 Mcg/

—20 to 050dB
0.01-0.2MFD
Transistor testar measures Alpha, Beta

1CO. Complete with instructions,
batteries and |

OUR PRICE £15.95

P&P ZSp

HIOK] Model 720X VOM
A versatite,

accurate measur- (5

ing instrumaent.

ms.
CQUR PRICE
£6.97
P&P 20p

MODEL PL436
20,000 opv DC.
8000 opv AC.
Mirror scale
6/3/12/30/120/
6800V DC. 3/30/
120/600V DC.
50/800A/80/
800mA.
10/100K/1 Meg/10 Meg Ohm.
2010

46d
OUR PRICE £6.97

7
P&P 15p.

U435 MULTIMETER g
20, OODZSVROvquM B
95m§lc/‘2 5/10/?

DC 2 5/10/25/100/
250/500/1000

Current: SDuA/ /5/
25/1(!)mAIO 5/2.5A
5/25/100m

0 §/2.5A AC. Res
ance: 0.3/3/ 30/300k
ohms. Size: 205 x 110 x 84mm. Sup-
plied complete with leads, crocodile
clips and steel carrying case.

OUR PRICE £8.75

P&P 20p

Mode! HT100B4 MULTIMETER
Overload protected,
shock proot circuits.
9:5uA Moter with

Volu ©C, 2.5/10/50/
50/1,000 Volts AC.
DC resistance’ 0—. 20/
200k/2/20 Meg. ohm
OC current: — 10/250uA/2 5/25/250
mA/10A. AC current.-0—10A. —20
to +62dB. Operates from 2 x 1.5V
batteries. Size: 180 x 134 x 79mm.

OURPRICE £15.00  par aop

TEA0 HIGH SENSITIVITY
AC VOLTMETER
10 Meg input,
10 ranges: 0.G01/
0.03/0.1/0.3/
1/3/11/30/100/
300V RMS.
—1.2MHz.
~40 10 +50d8

supplied complete
with leads and
instructians.

OUR PRICE £17.50  pap 25p

CI5 PULSE OSCILLOSCOPE
For d'moJ of puised

and periodic wave-
forms in slectronic '3
circuits, VERT. AMP,
Bandwidth: 10MHz.
Sensitivity at 100kHz
VAMS/mm: 0.1-25;
HOR. AMP. Band-

;';dm 500kHz. oo

nxmvlty ay i Hz

P RMS/m| 2‘3—25

resat triggered sweep

1-3000usec. Free running 20—200
kHz in nine ranges. Cslibrator pips.
220 x 380 x 430mm. 115—230V AC.
OUR PRICE £39.00  Carr. paic

TE65 VALVE VOLTMETER
28 ra . DC volts

1.5-1 V. AC
voits 1.5-1500V.
Rosin_-‘nca up to

U91 Clamp VOLT
AMMETER

For measuring AC volt-
age and currant w-thout
bvnluacucuu Ranges:
?(()Xl)ég/ V AC Cuvnn(
10%258 5004
Accuracy 4%. Size 283 x
94 x 36mm. Complete
with carrying case, leads

3

al uses.
OURPRICE £10.50  pap 20p

MODEL AS.100D VOM
100.000 apv.
Mirror scale.
Built-in memr
protection.0/3

200/240V AC

operation. Com-
plete with probe
and instructions.

OUR PRICE £17.50
Additional probes availabte:

P&P 30p

RUSSIAN Cl116 Double Beam
0SCILLOSCOPE

5 MHz pass band.
Svl'll. Yiand Y2

5
Calibrated tri
sweep from 0.Zusec.

to 100 millti-sec/cm.
Free running time
w 50Hz— 1MHz.
il-in nm- base

with il
and instruction manual.

DUR PRICE £87.00

Carr, paid

MODEL TE15
GRID OIP METER
Transistorised. Oper-
stes a1 Grid Dip,
Oscilistor, Absorb-
tion Wave Meter and

U4312 MULTIMETER
extremely sturdy
mstrument for
general

U4323 MULTIMETER
20, v, Sim a
unit with sudio/l

oscillator. Sui

for general r er
tuning. Ra:

0.5/2, 5/10/ /250/
500/1000

Z 5/10/15/250/500/1000V AC. 0.05/

/5/50/500mA DC. Resistance: 5/
50/500 ohms/5/10/100k ohms/1Meg.
Battery operated. Size: 160 x 97 x
40mm. Supplied in carrying case com-
plete with test teads.

OURPRICE £7.00  pap20p

Practical Electronics

use. 6670,:7\1.
0/0.3/1.5/7.5/30/
50/150/300/600/
900V DC & 75mV.
0/0.3/1.5/7.5/30/
60/150/300/600/

V AC. 0/300uA/
1.5/6/15/150/60/
600mA/1/1.5/6A
DC. 0/1. 5/6/15/
60/150/600mA,
1.5/6A AC. 0/200/3”30‘( ohms. DC
accuracy 1%. AC 1.5%. Knife edge
pointer, mirror scale. Complete with
sturdy metal carrying case, leads and
instructions,

OUR PRICE £9.75

P&P 25p

June 1974

V20601120/300/
3001200y D RF £2.12, HV £2.50 O-:Mhlm; Detector.
/6/30/120/3 440KH: mﬂu
600V AC. 0/10yA/ L83 TRANSISTOR TESTER ix coils, 500uA
e r:“l’;chb.gpevnes
200K/2M/200 M rom ey
Fyeng zéw 17488 E‘UR‘CI;R?EEWIM' OUR PRICE £1995  rap 20p
OUR PRICE £17.50 rep 20p. £3.95
- pap 20p SWR METER Model SWR3
KAMODEN HM7ZUB FET vom Handy SWR meter Om
inputlimpedencelly MODEL AF.105 VOM
50.000 opv. Mirror
scale. Meter
e e i250 B scale 5 section collapsible
mA DC. 24/)0//5&0/1/20(/)V D/C. -morm- Size 145 x 60 x
Btz S00/00/12 OUR PRICE £4.25
300/600/1200V DC. . PaP 25p
OUR PRICE 0/30A/6/
£2100 paP3 60/300 mA/
i 12 Amp. 0/10K gﬁgkﬂf;%'ﬂ
KAMODEN 72.200 Multitester | \/10m/100 o =50 Fraquancy range O~
2‘.‘.‘:'::“1""""‘ o) | OURPRICE £12. 50 Pap 205 8, AN
o
M".r'or LB4 TRANSISTOR g«onvor maxnmum WBm Size: !%“x
3/3'3'/120/600/ TESTER
1200V OC. 0/3 Teste PNP or NPN OUR PRICE £1250 Par3zp
12/60/300/11200 transistors. Audio
G indication. Operates Also see followi es
mA/120mA/ on two 1.
800mA/12A batteries. Complﬂl

2 Meg/200 Megohms.
OURPRICE £22.50 par30p

with instructions etc.
OUR PRICE
£4.50 P&P 20p

ALL PRICES
EXCLUDE VAT
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Also see previous page

TRANSISTORISED L.CR. AC.
BR/8 MEASURING BRIDGE:
A new portable
| bridge offering

. 9 excellent range and

5 accurecy at low

0 [ ™) | cost Resistance
6 ranges- 01
ohm-11.1 megohm + 1% Induct-
ance: 6 ranges: 1 microhenry-111
henries + 2% Capacity' 6 ranges:
10pf-1110 mfd = 2% Turns Ratio-
6 ranges: 1:1/1000-1 11100 = 1%
Bridge Voltage at 1.000cps. Opera-
ted from 9-volt battery. 100 micro-
amp meter indicatron Size 73" x

" *Z"QUR PRICE £25.00 per 25,

PS1008 Regulated POWER
SUPPLY UNIT
Solid state. Output
6,90r 12V DCup
to 3 Amp. Meter to |,
monitor current.
Input 220/240V AC.
Suzo 00 x 82

DUR PRICE £11.97 P&P 25p

PS200 Regulated POWER
SUPPLY UNIT
Solid state. Variable
output 5-20V DC
up to 2 Amp. Inde-
pendent meters to
monitor voltage and
current, Output
220/240V AC.

Size: 190 x 136 x

SKYFON 100mW

OUR PRICE £24.95 per pair
P302 Two Channel 300mW

OUR PRICE £52.50 per pair
P1003 Three Channel 1 Watt

QUR PRICE £71.25 per pair
P&P 50p per pair

NB. Licence required for use in UK

KE630 3 Station INTERCOM

Master and two sub-stations. Can be
used on desk or wall mounted. Comp-
fete with cable and batteries

OUR PRICE £5.25 P&P 50p

98mm.
OURPRICE £19.95

PR&P25p

TE16A TRANSISTORISED

SIGNAL GENERATOR
o 30
inexpensive
o5
o .ns on 9V

modulation.
Si 149 x 149 x 92mm Compllta
with instructions and leads.

OUR PRICE £8.97

P&P 25p

POWER RHEOSTATS
High quality ceramic
construction. Wind-
tngs embedded in
vitreous enamel.
Heavy duty brush
wiper. Continuous
rating. Wide range
available ex-stocl

diameter shafts.

RUHB6 Reflex Horn Speaker
Built-in driver

unit. Impedence |

16 ohms. Power '
rating 10W, Lo
Response 380— | 0
7000Hz. Slze !
app. 6" x 6" \
Weather and

shock protected.

OUR PRICE £4.97 P&P 30p

LHO2S STERED HEADPHONES
Light weight head-
phones with padded {
ear preces. 4/16 ohms
20--20,000Hz.
Complete with 6"
tead and plug.
OUR PRICE
£1.97 P&P 30p

Smtle hole fixing.

MOOEL TE20 RF SIGNAL
GENERATOR

Six bands. 120kHz—
260MHz. Duat output ]
RF terminals. Separate
variable audio output.
Accuracy £ 2% Audio
output to Power ra
105-125V, 220 240V A

x 265 x

uirements:
. Size: 193
150mm. Complete with test

II s etc.
OUR PRICE £17.50

P&P 40p

25 WATT  10/25/50/100/250/500/
1000/2500 ohms  £1.15 P&P 10p

50 WATT 10/25/50/100/250/500/
1000/2500/5000 Ohms.
£1 62 paP10p

100 WATT 1/s/10/25/50/100/250/
500/1000/2500 Ohms

£2.34 rap 1s5p

TE-200 RF SIGNAL
GENERATOR
Accurate wide range
signal generator
covering 120 kHz-500
MHz on 6 bands.
Directly callbrated.
A.F

Iov celibretion 220/240\1 ac
Brend new with instructions
Size 140mm x 215mm x 170mm

OUR PRICE £17.50 P&P 30p

AUTO TRANSFORMERS
0/115/250V. Step up or step down.
Fully shrouded.

sowatts £2.75 Pap 18
wsowatts  £3.50 rpapagp
soowaTts  £4.50 par23p
soowatts  £6.95 pap33p

w00 waTTs  £9.50 par 38p
1s00 waTTs  £12.50 PaPasp
2250 waTTs  £20.95 PaPsop
sooowaTTs  £44.95 Pep e

TRIO SR590S RECEIVER

Four bands covering 550kHz to 30
MHz continuous and electrical band-
spread on 10, 15, 20, 40,and 80 mtrs.
B valve plus 7 diode circuit. 4 to 8
ohm output and phone jack. SSB—
CW, ANL, variable BFO. 5 Meter and
separate band spread dial. IF freq-
uency 445kHz, audio output 1% watt.
Variable RF and AF gain contrals.
115/250V AC. with instructions.

OurPrice £42.50 a0

TE1018 Oeluxe Mono High
Impedence Headset.
Sensitive magnetic

headset with saft ear 3
pads. Impedence 2,600
ohms {600 ohms DC).
Frequency response:
200-4,000Hz.

OUR PRICE £2.25 P&P 30p

OH02S STEREO HEADPHONES

Wonderful value

HIGH QUALITY
CONSTRUCTION
KITS
WE ARE
APPOINTED
STOCKISTS AT
ALL BRANCHES

Alt kits are complete with compre
haensive easy to follow instructions and
cavered by full guarantee.

Post and Packing 15p per kit.

AF310 Mano amplifier
ATS Automatic light control..
AT25 Window wiper robot.
AT30 Photo cell switch uni
ATS0 400W triac light

dimmer/spesd control........
ATS6 2,200W triac light
cimmer/speed contral.. £6.90
AT60 1 channel light control.. £7.80

ATES 3 channel light control. CM 55
GP304 Circuit board.
GP310 Stereo pre-amplifi
for use with 2 x AF310.

M160 Multi-vibrator..
M191 VU Meter. o
M192 Stereo balance meter.

M 1302 Transistor tester.........
NT10 Stabilised power supply

100mA, 8V _. £6.15
NT300 Stabilised p supply [ £1251
NT305 Voltage converter.. £4.50
NT315 Power sugply 240V Ac

104,5/15V DC, 500mA...... £9.67

Amateur Electronics by Josty-Kit,
the professional book for the amateur
—covers the subject from basic
cipals to advanced electronic tech
ues, Complete with circuit board for
AE1 to AE10,

OUR PRICE £3.30 {No VAT)
P&P 25p plus VAT

and excellent
performance
combined. Adjust-
able head band,
impedence 8 ohms
20—12,000H, ¢
Complete wnth

lead and plug.

OUR PRICE £2.50

P&P 30p

ARF 300 AF/RF SIGNAL
GENERA

Al (nmmnnnd
compact fully
portable. AF sine-
wave 18Hz to 220
kHz. AF square
wave 18Hz to 100k
are/

220/2‘0\’ AC operation. Complete
with instructions and leads.

OUR PRICE £28.95 P&P 50p

CP110 CHASSIS PUNCH SET

Carefully machined to)
Contains 1/2”, 5/8", 3/4”, X
11/8" punchescomplele with gripper
and accessores.

OUR PRICE £3.00 P&P 40p

grade steel.
4, 1 an

MDDEL MG 100 SINE SQUARE
WAVE AUDIO
GENERATOR
Renge 19-
220.000Hz Sine
Wove 19—100.000 Hz Square Wave
Output Sine or Square wave 10v P 1o P
Size 180 x 90 x 30mm Operation
220/240v. A.C

OUR PRICE £19.95

P&P 37p

YAMABISHI VARIABLE
VOLTAGE TRANSFORMERS
Excellent quality at low cost. Input.
230v 50/5%“1 Output 0-260V
MODEL S260 BEPI:‘('::H MOUNTING

1A £10.50
25A  £12.00
SA  £17.50
8A £30.35
10A  £33.75
12A  £29.50
20A £85.00
25A  £95.00
40A £120.00
MODEL $2608 PANEL MOUNTING
1A £10.00 30p
25A £12.00 3%5p

PAID
BELTEK W5400 CAR
TRANSCEIVER

Solid state mobite transcewver for 12
volt DC neg. Transmits and recewes
on any 12 of 28 channels between
144 and 146MHz. Power cutput 1OW
and 1W switchable. Controls: On/off/
volume, squeich and channel setect-
or. Internal 3" b Compleu
with dynamic mic. PT
sets of crystals for 144.48, 1446 and
145MHz, mounting bracket and ins-
tructions. Size: 150 x 70 x 220mm.

OUR PRICE £75.00 P&P S0p

TE1035 Stereo HEAOPHONES

Low cost with exc-

ellent response. Foam
P&P 30p

AE1 100mW o;npul stage.

AE9 Treble fiiter.
AE10 CCIR fitte

rubber sarcups. Adjust-
able headband. 8 ochms
impedence. Frequency
response 25Hz — 18kHz.
Complete with cable
and stereo jack plug.
OUR PRICE £2.60
SHBDV MDNO/STEREU
HEADFHO

Volume :omrm

each channel, 4/15 ohms
impedence. Frequency

response 20Hz —18kMz.

Complete with 101t

coied lead and jack ptug.

P&P 30p

OUR-PRICE £4.97

SPECIAL BARGAIN !

STEREOSOUND SPEAKERS
Matched pair of
stereo bookshelf
speakers. Deluxe
'l‘lk vogeared

368 x 229 x

190mm. B ohms.

8 watts RMS, 16

watts reak.

Complete with
in lead.

BHOO1 HEADSET and Boom
Microphone

Moving coit. Ideal
far tanguage
teaching,
communi- 3
cations etc.

16 ohms. Mic-

240° Wide Angle TmA METE RS
MW 1-6 60x60mm

£650 PaPIsp
MW 1-8 80x80mm
£690 PaPisp

HITACHI FLUDRESCENT
LANTERN L1901
A portable battery
operated lantern
1deal tor home,
motenng. camping
etc Approx 10"
tall Provides
brilhant hght trom 9
1 Sv battenes (not
supplied)

OUR PRICE £7 90
PEP 25p

rophone impedence 200 ohms.

OURPRICE £5.95 P&P 30p

OUR PRICE £12.95
SPECIAL
BARGAIN!
FERGUSON

3406 HI-FI

’ l N
i
SPEAKERS

quh quality 2 way speaker systems,
25 Watts. 4—8 ohms. 40Hz—18kHz.
Size: 560 x 340 x 255mm. approx,
Wood grain finish with black fronts.

OUR PRICE £26.95 pr. pap £1

EM TUNER CHASSIS

MCA220 Automatic *
Voltage Stabiliser
Input 88—125V AC or
176-250V AC. Output
120V AC or 240V AC,
200V/A rating. P&P 50p

OUR PRICE £11.97

550

BV 0S5 Vernier TUNING OIAL
App. 7:1 ratio planetary
drive vernier dial. Log
scale 0— 180 degrees.
Blank scales 1-5.

Dial size 128 x 76mm. Overall size
190 x 317 x 41mm. deep including
knob and couptling. %' diam. shaft

OUR PRICE £1.62 PRP 15¢

DT55G OIGITAL CLDCK
MECHANISM v a~~>n
Features
24 hour

and auto -

alarm ‘sleep’ switch. illuminated rot-
ary dial with hours, minutes and ses
onds, Automatically turns off ra
TV, hght etc. and with auto-switch-
ing will turn on again when required.
240V AC operation. Switch rating
250V -3 Amp.

OUR PRICE £5.95

P&P 30p

~

Model 350 13 x 8" with P
single tweeter/crossover. @
20-20,000Hz. 15 watts

RMS. Available 8 or ]
£7.50each PaP37p |

Modei 450 13 x 8" with §
twin tweeter/crossover. (4
55—13,000Hz. 8 watts

EMI LOUOSPEAKERS

15 ohms.

OUR PRICE

RMS. Available 8 or 15 ohm:

OUR PRICE £3.62 each P&P 25p

high quatity
tuner. Size

3 1F stages.
Doubte tuned
discriminator.
Ample output to feed most amplifiers.
Ogauus on 9V battery. Covers 88—

8BMHz. Ready built, ready for use.
Fantastic value for money.

OUR PRICE £5.95

P&P 20p

Model A1018
FMTUNER

SPECIAL PURCHASE
LIMITED QUANTITY!
Tannoy 12" DR/8
Bass Speakers
8 ohms 30 watt
Heavy duty deal
for Hi Fi P A
Group

OUR PRICE {12 50
P&P 50p

6 transistor high
gudu’y umt—
IF stages and
double tuned
discriminator.
For use with most ampnhus Covers
88— 108MHz, Powered by 9V battery.
OUR PRICE £13.50 P&P 30p

3tereo multiplex adapter £5 95 extra.

ALL PRICES
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(SEW) CLEAR PLASTIC PANEL METERS

USED EXTENSIVELY BY INDUSTRY, GOVERNMENT DEPARTMENTS, EDUCATIONAL AUTHORITIES ETC.

Over 200 ranges in stock—other ranges to order. Quantity discounts available. Send for fully illustrated brochure.

CLEAR PLASTIC MODEL SD640
Size: B5 x 64mm

*Items with asterisk are Moving lron
type, all others are Moving Coil

CLEAR PLASTIC MODEL MR 65P
Size: 86 x

SOUA .. .. £3.80 CLEARPLASTIC MODEL SD830 S0uA
100uA” £375 Size: 110 x 83mm looua
200uA . £370 50uA .. . £4 30 2
S00uA .. £365 100un’ . £4 25 S
50-0-50uA .. £3.75 200un . £4 20 50
100-0-100uA ..  £3 70 O00uA . £418 1
imA .. .. . £366 50.0-50u A £4 25 5¢
SmA £3'66 100 0-100uA . £4 20 !
10mA £3.66 mA .. £410
S50mA £3.86 S5mA £410
100mA £3.85 10mA £410
500m £3.65 50mA £410
A DC £3.65 100mA £4 10
5A DC £3.86 00mA £410
10A DC £3.65 . 1A DC £410
5V DC £365 VU Meter £330 | 5A DC £410
;!‘JIA DC £410 300v AC .. oS
o] £410 VU Meter . £4 40
CLEAR PLASTIC MODEL SW100 20A DC
Size: 100 x 80m; CLEAR PLASTIC MODEL MR 45P _3,8: 32
50uA . £4.60 SRR O D 5V DC
100uA £4.50 £320 10V DC
S00uA £430 £3 15 15V DC
50-0-50uA £4 50 £310 20V OC
100-0-100uA .. £4 45 £3 00 50V DC
1TmA . £4 30 £315 150V DC .
3A OC 430 08 BAKELITE MODEL S80 €
s £33 £295
BADCH £430 1sov AC . s a DAREL[icIe $80 Enlarged Window
v £430 300V AC .. £4 a5 £2 95
300V DC £430 VU Meter £4 90 £2 95 S0uA £4 50
£2 96 100uA £4 a8
£2 95 500uA £4 20
gDFg‘O'SE},"“UDEL PET0 £295 300V AC . £305 | 50-0.50uA £4 45
LIBLES m £295 SMeter TmA.  £295 | 100-0-100uA.. £4 40
SOUA . £4.15 £295 . £340 [ 1mA £4.20
100uA £410 £2 95 *£295| 1ADC £4 20
200uA £4 05 £2 95 *£295| S5ADC £4 20
SO0UA £330 £2 95 *£295| 20V DC £4 20
50-0-50uA £410 £2 95 * £295 | 50V OC £4.20
100-0-100uA ..  £4.05 £3 05 * £2 .95 | 300V OC £420
1mA . 385 300V AC .. £4.30
300V AC | £3.95 CLEAR PLASTIC MODEL MR 38P VU Meter £4.70
VU Meter .. £4 30 Size: 42 x 42mm

MODEL ED107 EDUCATIONAL METER

Size: 100 x 90 x 150mm including terminals
o~

A range of high quality
movinf coil instrumants
ideat for schooi experi-
ments and other bench
applications. 3" misror

scale. The meter move-
ment is sasily accessible
to demonstra
working.
S0uA
100u A
50-0-50uA
1mA
1-0-1mA
1A DC

DC DC
5v DC y 2A DC
o L o g e
15V OC 1A/15A DC £860| 10ADC :

3v DC E

CLEAR PLASTIC MODEL MR 85P e 2 T eer
Size: 120 x 110mm -

CLEAR PLASTIC MODEL MR 52P
Size: 60 x 60mm

CLEAR PLASTIC MODEL SD460
Size: 59 x 46m

£3 50
£3 45
£3 40
£3 35
£345
£3.40
£330
£330
£330
£330
£3 30
£3.30
£330
tg 30
£330
- 10V DC
£330 VU Meter.. £3 65 '23‘\5 Bg
POSTAGE & PACKING 15p 50V DC_ .. §0mV DC
SINCLATR Project 80 Mod S S
roject o ules
240 Fower Amplifer. tss | 1020 oweree Listening Station | 5 yp1gTRONIC AHATOT EUROPE'S LEADING
Stareo 80 Pre A Hmpl £13°95 | @nd gain selection Stereo Headphone Amphhet HI-FI RETAILERS
£6.95 of loudspeakers Ail silicon, o A
o h additonal X We've the world's finest high
£26.95 | o ,",, roreo N transistor fidelity aquipment for you to
fase y..;d?. X oo, choose from, and expert statf who
PZ8 Power Subpl £798 | Saim pontrols, speakers on—off shde | NEUC, coramic b aleleaseditofnelelondisdyiss
Transformer for 2105 | Tnch, teres headphons socket. or ner an your particular requiraments.
i _
SINCLAIR Project 80 Packages | OURPRICE £225  par 159 | S sareo nasdohone outpuss an | rocord decks, 1avs ferilsvestis
3% 330 vereo B0/p30 Shameh, Omerates °f'}'$¥.°'3v'?,' oo || SRR, DIIE, G
L e AUDIOTRONIC | TS, o iy ™ | B e and mymer e
each. ISE C T SO per ehanel. " N
equipment, television - the choice
MP7 MIXER-PREAMPLIFIER gge “557 c:11000 172563 OUR PRICE £8.50 P&P 20p | 1s yours from our extensive stocks.
§ Microphone ey T o e 000 and vou'll find that Laskys prices
inputs sach witi - 5 - 3 are the most competitive any-
'.:,::.:',3'.;.:3&"‘ E@ ,l (l:\‘Uz?)lOT;a-mC £5.17  £12.24 E\:\A?LFFEl\EIIERBERATmN where 1n the country
- All squipment 1s offered with a full
fm';:' g‘.':"m operated. Size: 235 Cr02 CASSETTES Self contained, guarantee and 12
x 127 x 76mm. Inputs: Mics. 3 x 3ImV TYPE 5 10 25 transistorised, 5 months free after
50k 2x 3m\ 600 abins, Phose. M“ CR60 €3.92 €772 £19.12 | battery operated. /. e el a i
My our Phono Baranic 336m CROO €532 £1046 £25.22 | Simply plugin Call wervte or tele-
. Output 250mV AUDIOTRONIC To'f.'."';z."p'?ﬁ.ﬁ'"\‘/'ofﬁfn:"c"oﬁ"1'" ‘3 phone for a copy
0UR PRICE £897 eup 20| 8 TRACK CARTRIDGES depth of reverberation control. Bess. CiNNlcucRcuz Nt
L 'CES YPE Each walnut cabinet. 184 x 77 x 108mm. Reicelgst! it's
85p £7.50 P packed with ovar
EAXLCLPRUDE B e cs 40 {1025 OUR PRICE £7.50 P&P 20p 57000 rtems by all
P&P Cassettes 3p, Cartrid lead nutac-
VAT T T POS TR R T p
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CALL INTO YOUR
NEAREST LASKYS
BRANCH OR ORDER
WITH CONFIDENCE
BY MAIL ORDER

481 OXFORD ST. 01493 8641
10 TOTTENHAM CT. RD. 01-637 1232
27 TOTTENHAM CY. RD. 01-636 3715
33 TOTTENHAM (7. RD. 01-634 2605
42/45 TOTTENHAM CT. RD.  01-636 0845
B7 TOTTENHAM CT. RD. 01-580 3739
157/8 TOTTENHAM CT.RD.  01-580 0670
3 LISLE ST. w2 01-437 8204
34 LISLE ST. wQ2 01-437 9155
118 EDGWARE RD. W1 01-723 9789
193 EDGW ARE RD. W2 01-723 6211
207 EDGWARE RD. W2 01-723 3271
311 EDGWARE RD. W1 01-262 0387
346 EDGWARE RD. W2 01-723 4453
382 EDGWARE RD. W2 01-723 4194
109 FLEET ST. EC4 01-353 5812
152/3 FLEET ST. EC4 01-353 2833

86 SOUTH ST. ROMFORD 70-20218

$3/57 CAMDEN RD., TUNBRIDGE WELLS
0892-23242

LEICESTERSHIRE

45 MARKET PLACE, LEICESTER
0533-537678

SURREY

1046 WHITGIFT CENTRE, CROYDON

01-681 3027
27 EDEN ST. KINGSTON 01-546 7845
32 HILL ST. RICHMOND 01-948 1441

| WARWICKSHIRE |

116 CORPORATION ST, BIRMINGHAM
021-236 3503

ALL BRANCHES OPEN FROM
9am to 6pm MON. TO SAT.

HEAD OFFICE AND MAIL
ORDER DEPARTMENT

AUBIOTRONIC HOUSE,

THE HYDE INDUSTRIAL ESTATE,
THE HYDE, LONDON NWS 6JJ.
TELEPHONE: 01-205 3735 & 5651.

MAIL ORDER SPECIALISTS
We offer a speedy and efficient
service by mail order

Remember to add 10°% VAT to

tota! value of goodsincluding
carriage and packing and send
cash with order to head office
TO AVOID DELAYS PLEASE
PRINT NAME AND ADDRESS
CLEARLY IN CAPITALS.

BARCLAYCARD
& ACCESS

Holders welcome

callinto any branch
m| ortelephone your

orderto head office
CREDIT TERMS available for
Personal Shoppers on sales of
£60 and over

BARGAIN CENTRE

Many special clearance offers
and end of stock lines at

87 TOTTENHAM COURT RD.
FOR PERSONAL SHOPPERS

EXPORT Personal exports
arranged for overseas visitors
at all our branches.

Goods despatched to all parts
of the world through our Export
Mail Order Department.
Immediate attention given to
orders.

CHEQUES ACCEPTED FROM
PERSONAL SHOPPERS ONLY
WITH BANKERS CARD.

All prices coffect at 10-4-74 but
subject to change
a

Tt Aot
ot mie ey




EVERYTHING YOU NEED IN OUR

NEW CATALOGUE
PRICE 20p

/Marshall

A Marshall & Son (London) Limited
42 Cricklewood Broadway London NW2 3HD,Telephone 01-452 0161
& 65 Bath Street Glasgow G2 2BX Telephone 041-332 4133

AVAILABLE

Transistors Open Keliner Construction Kits
. T L Weare the soledistributorsin U.K.
26301 0-15 2‘\{339"‘ 018 :51\184 156 Asya9  0-38|BCYT2 0-13|BFY1) 0-46 9'3oam 530 pm E83 3 watt Mono Transistor Amplifier Kit £4-08
: : gég "V3393 gig j{jjgl‘! f:: :s;‘?? g%g gg{:g gfg g;g}g ggg Mon to Sat ES1515 wa&t Mi~}~'iTrausi5(r’>r Amplifier Kit [two tor stereo)
ER - - 05 - p 5 g " 3 P A
080 1N3102 0.18|40050 078\ BCo; 016|BCYSS 097 BFYle 035 [AGSUICIZEE B30 50 watt Mono 1H-B1 bonter Aurplifier *i050
0-30 3 01040201  0-81|BClos  0-15(BCZ10 0-35|sFyY20 0-50 ENSALE) K830 50 watt Mone 11 Fi Power Amplifier £10-33
2 0-24|4030y  0-30|5C109  0-19|BUZL1 0-80|BFYz9 040 EV'3 Distortion Compensated Pre-smplifier £4.00
15 0-97|40510 080/ 5C113 0.13|BD115 070 BFY37 080 G USE SIS %7 erial ampiter. LA, 83 M\ VHE, T/V Channels
162 010/ 40313 092/ 5Cils  0-12(BDI116 078 |Brys1  0-43° PNSIENSICNe] o Amphifier: LA BRL AT ' e o04
i O AT g:gg Bulie o e & o ooég: UHS70 FM Transmitter Kit. #omHz-145mHz. A GPO
-76 0-21 10:‘“?0 046 gC116a 0-18(BD124 0-67 | BFY51 0-18 l\‘lllt‘e}?;:es‘:orﬁq‘\‘\]&\"le and VIF Receiver Kit. Com anici)ﬁ z:
428 12540361 0-48 BC117  0-21|BD131  0-4U| BFYb2 0-203 THST0 25mliz - 150mblz e
80/ -12§ (40362 0-60 | C118 011/ BD132  0-50 BFY53 016 NN - EWI18 Kleetronic Dice Kit . 2853
-58 -9740363 061 | pC11y  0-20(BD136 043\ BFYb6  0-34 [UEReal 4 M= BL) EW20 Electronic Dice with Sensor Button £7-79
-18 |- -11 (40889 0-48 | BCle]  0-23|BDI36 048 BFY64 0-414 ST800 Strobe Light Kit, 120W/8 £7-88
o -12140398  0-86 8C125  0-15| BL1ST 0-00/BFY75  0-40 LO1000 Psychedelic Light Control single channel . £7-00
o HeE B &3 RS 05 L0320 Pegehedelic Light Control, three chanmel | £13-50
X g o g 28 . ' . NT15 Power Supply— 4 to 30V, 1:5W 27-48
ig Hes s O S &5 NTH5 Professional Stabilized Power Supriy. 5 to, T0%,
i .70 40409 0-521BC136 0-15 1-50| BRY39 0-28 Bl Deoo soow . . . . 3
H e Light Dimmer Speed Control £2-98
-38 -11 (40410 0-821BC137 016 PRI SRR 01707 (Alphanumenc) 235 SO .\ircraﬂ.K(.'onununicutigns Tuner 110-130mliz. Built
-30 -12[40411 225 |BC138  0-24 1.76 [ B3X20 0-20} and aligned 15-46
e 11140413 385 BC1d0  0-34 197 B8X21  0-204 WTS Transmitter VEO for 2 meters (144mllz-14tmHz]
-49 .96| 10467  0-69|BC141  0.20 1-06(BSX26  0-49 Built and aligned N £16.46
-50 -20(404683  0-44|1BC142 0-23% 0-85!BSX27  0-34 ui 'mn aligned }
-55 -38(40600  0-69 0-21 0-85 | B8X28  0-25 Al prices plus 10°, VAT and plus 15p post and packing.
-22 (40601 0-687 0-24 1-25(BSX29  0-47 All kits with easy to follow instructions and covered by a
-41 040602  0-46 0-21 1-00|Baxe0 054 WEI((ealr AN =B full guarantee.
-47 5|40603  0-58 0-12 0-25 BSX61 042 S -
32 540604 058 0-13 0-23/B8X76 018 esecooem Bl"idge Rectifiers Metal—Professional
o) o]soosuiti1o HE eI il semi-conductors. Plastic quality
-32 9(ACI07  0-25 0-18 0-25(155\\'70 il Full range of e 2 H & 8 & & &
64 glAclIs 018 0-14 027 18¥21 020 Noletylety 50 024 032 060 0.62 222 264 3.38 1230
8 |l GED o313 0-25| B8y 0-20 ; 100 038 0-37 070 075 24 3.00 3.80 12:36
Hl aglaciell 0 o 3 B B Capagitors - 200 0-30 041 075 080 282 378 4:32 14-40
. § R 9 - SY2Y R i i h b y p R d b H
R R ) Siemens Ntsuko  [RESIEE NG SO
4 i ey sinariss tmlists ol NG
22| - . i -27| B8Y 30 0-1
25  0.25 SBlbrie 088 |tevey “ont AB Potentiometers—carbon
8§ " 0-14 0-13 | BF161 041} B3Ya2 0-25 Rotary type 45: Ringles (Log and linear) 15p. Single
0-90|2N3850A 0-20( ALII2Y 0-17 011 BF163 0-313 | BSYbO3 0-28 Zener Diodes switched (Log amd linear) 21p. Donbles (Log and linear) 38p.
0-30 856 0-19|ACI53  0-25 0-13| BE166 0-31% | BBYo>4  0-30 Slider type 58: Mingles (Log and linear) 30p. Doubles
8-33 p gsg_\ g-fg At'i;:jx g-szzg g.ié F16 g-g}‘ SIS Tl Sesocem (Log and linear) 50p.
b 58 0-16/ AC154  0-20| BC § -24| B3Y65  0-18 y o (0 . PR T .
0-38 (2834584 0.19| ACI76  0-18| BC182L 012 el andMullard IR (G et (1 OF g O, GO iy RS
H% ZN3B5Y g-l:‘ACl?tiK O-gzg BUIK3  0-08 0-23 BHY7Y 040 1p [ -
. 8504 0-19| ACI87K 0-28| BCIS3L 0.09 0-43|BSY790  0-45 17
2-16‘ 860 0-19 | ACI88K 0-34|15C184 011 0-35| BSY95A 0-104 2% Diodes and Rectifiers
0-45/2N3866 1.00| ACY 17 0-35§ [ BCIS4L 011 0-34 142 40, PIV 50 100 200 400 600 800 1000
0-81 uN3877 0-285(ACYI8 0-24(BC185  0.25 0-40 2.25 e 15 s op lop 1lp 12p 15p  20p
0-30|2N387740-26| ACY19 0-27|BCI87 0-27% 0-40 0-53 itad 3 15p 17p 20p 22p 25p 27p 30p
0-70 | 2N3900 0-21 | ACY20 0-22(BC207  0-12 0-30 0-56 10 35p 40p 47p 56p
0-94(2N39004 0-21 | ACY21 0-26(BC208  0-11 017| 0-45 35 84p 92p £118 £215 £2.52 £3.65 £4-20
0-40 12N3901 0-32ACY22 017/ BC212K 0-10 0-16 0-25
v 0-40|2N3903 0-24 | ACY28 0-20| BC2I2L 016 0-17 0-20 Cathode Stud Only
2N2913 0-40 3904 0-27 ACY30 0-42| pCzi4L 0-21 0-15 0-50 Components IN3768 (354 800bv) £3-85 1000pv) £4-20
2N2193A 0-81 [2N3905 024 |ACY39 0-853|BC237 009 0-15 0.35 ) IN34A  10p Balil 17p 0AT7Y »
2Nu194 0-73/2N3906 0-27 ACY40 017 S 0-08 018 I3t supplied for INI4 7P Balsz  17p 0281 8p
2N21944 0-30 2N 4036 0-62} [ ACY41 017 0-09 0-18| (27 most projects INUI6 7p Baldd 12p 0A85 10p
2N22184 0-88/2N4037 0-42| ACY44 0-31| ¢ 0-20 0-40 0-20 | . proj 3 AATLD 7p Bal4s 17p 0A90 7p
2N2219 0-67 2N4058 0-16| AD136V 0.98 0-18 0-14 0-20 |nth|s magazme AAl29 15p M'\vl.nl 12p OAQI 7P
2N2219A 0-88|2N4059 0-09| AD142  0-50 023 019 | 012 BAl00 15p BY100 15p 049 b
2N2220 0-45/2N4060 0-11| AD143 ~0-45 0-09 0-22 0-15 Balg2  25p BYlus  15p 0A200 W
2N2221 0-41 | 9N4061 0-11| AD 149\ 0-86 0-00 0-22| GET880 0-35 BAIIO 25D BY127 17ip 04202 10p
2N3221A0-83|2N4062 0-11 AD1SO  0-83 013 0-18 | :ET883 0-20 BALlD 7P BYl40 £1 10A73 10p [ 0A210 279
e g-gtl) 2N 4302 o-zg ADI161  0-45| B 0-20 0-32 GET887 0-20
UN2222A 0-91 | 2N4303 0-47 | AD162  0-45 018 043 | GET890 0-25 =
2368 0-31|2N 4916 o-u|,wm1 y v 0-28 049 |GE 0-26 Integrated Circuits
369 0-37(2N4917 0-17|AD162 (1.05 2.12 0-18 0-49 TTL REDUCTIONS!!
23694 g-% 3918 0.7 AFL0OK 0-40 0-34 017 0-58 s N £
-77|9N4919 0-84|AF114  0-25|15C302  0-20 047 0-62 ha NT . 32 7482 0 :
112/2N4920 0.99| AF1l5 024 BC303 0.5 0.69|T eyl Ourfulirangeisin  ERNSRERCAEIArHIN S I Fir ol -1 oo
013 2Nag21 0-783| AF116  0-25|BC307 010 055 j N ourcatalogue SN7401AN |8N7438 0.35 |8N7484 0-95 8N74150 1-56
0-12| 2N 0-84| AK1IT  0-20 BC3UTA 0-10 0-21 IS2 8 available now- 0-38 |[BN7440 0-20 |BN7485 1.58 BN74157 1.09
0-17 0-83/ AF118  0-50| (308  0-09 0-53 2-90 h 8N7402 0-20|8N7441 (-85 |8N7486 0-45 [8N74160 1.58
018 0-12|AF121  0-22BC308A 0-12 0-15 L& price 20pence 8N7403 0-20 |8N7442 0.85 |SN7490 0-85 |8N741611.58
2N2904 0-68 0-22(AF124  0-24| BC308B 0-08 0-17 079 8N7445 1.68 |8N7491 1.10 |8N74162 1-58
2N29044 0-70 /. 0-28 AF125  0-20(HC309 010 0-53 0-80 .24 [8N7446 2.00 |[BN7492 0-75 |8N74164 2-01
2905 0-71 0-32| AF126  0-19|BC30YA 0-10 0-85 0-88 -45 |8N7447 1-30 [8N7493 0-85 [SN74165 2-01
H b 27 0-20| BC309B 010 2-30 0-80 .45 |8N7448 1.50 |8N7494 0-85 |8N74167 4.10
i 0-38 BC3z7  0-21 02| ) 018 ‘ -25|8N7450 0-20 [8N7495 0-80 |BN74174 1-80
E 0-25| BC326  0-19 0-27 2 IZ1 Prices correct 0-33 [BN7451 0-20 |[8N7496 1.00 |SN74175 1.2¢
i 0-25 | BC337  0-19 0-20 PRl at 21.1.74 0-20 |BN7453 0-20 [8N74100 2.18 [8N74176 1-44
- 0-58|BC338  0-19 0-61 017 4 0-25 BN7454 0-20 |8N71107 0-48 |SN74180 1-44
- 0-65/BCY30 0-43 0-23 018 0-28|8N7460 0-20 |8N74118 1.00 |SN74181 5-18
g i ¢ 0-50| BCY31 0-61% 0-30 (S Prices exclusive 0-50 |8N7470 0-30 [SN74119 1.92 |SN74190 1.95
5 0-17|2N3459 0-49|AF186  0-40|BCY32 1.15 0-25 025 0.45|8N74-2 0-88 |SN74121 0-67 |SN74191 1.96
2N2926 3NI28 0 7200 0-35 BCY33 0-34 033 ME4001 0-00 [EAVAV:-VR 1 0.30 | BN7473 0.44 |BN74122 0-80 | BN74192 2.06
Green 0-12|3N 1 0-51 | BCY34 0-36} 0-33 [ME4002 011 20 0.20 BN7174 0.48 |8N74123 0.72 |SN74193 £.30
Yeliow 0-11 | 33 1- 0-72| BCY38 0-521 2:48| ME4003  0-14 8N7423 0-37{8N7475 0-58 |SN74141 1.00 |SN74196 1.58
Orange o 0-54 BCY39  1.08 0-30MEG101 0-10' Post and Packimg 13pper  |gN74u5 0.7 BN7476 045 |8N74145 1.4 | 8N74197 1.68
T taal o DA G SR 2 A ) SN7427 0-48 |8N7480 0.75 [8N74150 1-44 [SN74198 3.16
N3053 0. - .74 BCY42 0.1 E4103 010 Commonwealth (Air) 65y e o g 31110 8N+ i
2N30G4 088 3> o 0-75| BCY 43 0-15 0653 ME410§ 011 (MIN). Matehing charge | SN 7430 O-20(8N7481 1-26 [SN74151 1-10 [BNT4199 £-68
2N3055 0-75/3N1az O 0-70| BCY08  0-21 0-28| ME4101 0-14 (audio transistors only) 13p R
2N3300 0-26/3N153 0 0-30| BCY59 0-22|BFX83 0-25| ME6102 0-18 extra per pair. Prices More miles per gallon? . .
UN3391 0.98/3N154 O 038/ BCY70 0.17| BFX89 0.45 MES002 0-17 subject to stock Try our proven Scorpio ignition kit
2N3391A 0-29/3N169 1 0-28/BCY71 0-22(BFY10 0-35/ME8003 0-18 avallability. Price £10'50 plus V.A.T.
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TRANSFORMERS

SAFETY MAINS ISOLATING TRANSFORMERS
Prim. 120/240V. Sec 120/240V Centre Tappad and Screened

ALSO AVAILABLE WITH 115/120V SEC. WINDING
YA Weight Stze cm.
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TO ANSFORMERS
VA Weight Size cm. Auto Taps
{Watts) ib oz

20 5 15-210-240
15-210-240
15-200-220-240
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CASED AUTO TRANSFORMERS
115 500W enclosed transformer, with mains lead and two |15V
outlet sockets, £9:49, P & P 67p. 20W version. £2.02, P & P 22p.

LOW VOLTAGE SERIES (ISOLATED)
PRIMARY 200-250 VOLTS 12 AND/OR 24 VOLT RANGE
Weight Size cm. Secondary Windings [P &P

IV at 0025A x2 122
Vat 0:5A x2
Var lAx2
Vat2Ax2
Vat 3A x2
V at 4A x2
Vat 5A x2
V at 5A x2
V at BA x2
Vat I0A x2
V at I5A x2
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VOLT RANGE
Secondary Taps
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50 VOLT RANGE
Weight Size cm. Secondary Taps
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IATURE TRANS
Weight
b oz
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*Carriage via B R.S.

PLEASE ADD 10% FOR V.A.T.

INCLUDING P, & P.

BARRIE electronics
3, THE MINORIES, LONDON EC3N 1BJ

TELEPHONE: 01-488 3316/8

NEAREST TUBE STATIONS . ALDGATE & ALDGATE EAST

Practical Electronics June 1974

TO SPARK YOUR
IMAGINATION!

Kit comprises EVERYTHING:
Case, cables,
coil connectors,
Silicon grease,
8-page
instruction
leaflet.

..n-"‘f"' e~
“;’ .“/’
S

nnnwmgg

Electronic Ignition Kit
only £11-62

Fascinating to build. Fantastic improvement to your car's
performance. Complete Capacitive Discharge ignition system,
fully proven, components fully guaranteed. Printed circuit
design. All metalwork drilled ready. Fitted to car in 15
minutes when built.

e Sustained peak performance. o Up to 20% fuel saving.
o Instant all-weather starting. Faster acceleration, higher
top speed. o Suitable for all engines up to 8 cyls. e Longer
spark plug life. e Longer battery life. e Contact breaker
burn eliminated. e Purer exhaust gas emission.

A new development from the manufacturers of Gunton igmtion. Price: £11-62 inc.
V AT and postage. {12 voit only. State Pos. or Neg. earth). Ready built unit also
available £14-85 inc. VAT and postage. GUARANTEED 5 YEARS

I I I O I S e
ORDER NOW 1o ELECTRONICS DESIGN ASSOCIATES,

IBZ Bath Street, Walsall WS1 3DE. Phone: 33652

Please send me one SPARKRITE Kit complete. | enclose
P.O./Cheque for £11:62 . Or for ready built unit £14-85

I NAME

I ADDRESS

(Live near Walsall? Call in for an actual workshop
demo. It really is convincing).

PE6
N I NN S N e - IJI
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VALVE MAIL ORDER CO.
[] []
16a WELLFIELD ROAD, LONDON SWié 28BS . r tal Clocks
SPECIAL EXPRESS MAIL ORDER SERVICE
Express postage | p per transistor, over ten post free
INTEGRATED CIRCUITS 5p 4 Ip each added
I 1 £ £p —
IN21 o‘.f7 AFLL 136 | BY213 088 | uaZzoo 0.4 gggg g:g MM5316 DIGITAL ALARM CLOCK CHIP
IN23 088 | Arsiz  zwu | BYZIO 046 | UAL206  0-46 - A A oS/ F
IN8S 088 | A3x20 v-wo | BYZIl 0.40 | UAZ207 0.46 | ZT21  0.28 1 Asin P.E. April "74 issue 5.00
IN253 0.80 | A3x27  wdv | BYZ12 040 u:ﬁog g:g :;;3107 gg: MM5316 Chlp+ data £15-
v N g X 3 % 20 o 3 . .
INMG 06| Auiss  Go| BYENS 148 | oaraie wie| 2haics oa3 40-pin D.I.L. socket for MM5316 £1-35
IRt w8 v MY, vl el i o LM3900 £0-69
N914 108 | AS Y5V ¢¥¥ | BYZ 3V UAL22Y H B . . N a .
ING0OT 018 | Aurol 040 pzvescey 0 | VAKEE 048 | ZTXo00 013 3M Display Film 3in x 1}in £0-50
8 3 AdY53 0-20 3V UAL2 a d .
1815 018 | Avros wio| o eao| ohail o Fxen Oa KIT PRICE £17-00 + VAT
20 -23 | ABY42 ¢ 2 -68 | UAZ242 0. . .
:gj‘;‘; 340 ABY66  0-33 | CRBI/0O 0-80 | OAZ244 0-26 Il'rlaalstnn DiL2-4 switch £0-80
26381 022 | ABZ21 1~02 t‘:ﬂ:/lo g:g u:g;g :;g CIROUIT!
fg:{: 8:2 ﬁ‘xfﬂ ?'Zo (8108 3-80 | UCl6 1-00 ;:3‘} 8,;8 2 Bywood 531.6-LC Kit 00
2N404 08| AUYIO  100[ DDO0C 018 | OCI6T 100 | 1403 0-20 MM5316 Chip + data £15-
Ne97 018 | BU107 018 | DDOO3 018 ] gC1o 0-80 | ;.03 0-80 ¥ ket £1.35
2698 U-30 | BCL08 012 | DD00S  0-88 | 0C20 00 | 5404 0-80 40-pin socke ) 13.00
ZN706 010 | BCl09 0121 DDOOT 040 | oczz 100 7500 080 RCA Liquid Crystal Display £13-
287064 012 BCI13 0-18 | DD00S  0-38 | Ocz3 1.28 | ;408 0-40 £2-50
sl emIGh omies R ol PCB B0
28708 Q- C116 - . - 408 . . . in x .
INIOWI 088 | BC1l6A 023 GDs 08 oce o0 7000 028 3M Display Film 3in i
NLISL 0-88 [ BCI16  020) GD8 025 |0Ce8 07001400  So8 KIT PRICE £30-00 + VAT
281132 Q28| BCI21 080 | GDI2 010 | 0C28 0.8 | 741y 023
o |wam omicemn es|oae th|i  ME
2N1303 018 | BC12 - 3 B -85 | 7413 -80 .
N1304 022 BCI26  0.65) GRTIIS 0881 OC36 0881 355 .30 Please note that Siemens and RCA L-Cs are not
IN1300 038 | b7 018 | GETIIS 098] ocas  oag |24 080 ' mpatible. Other kits. chips, displays
2N1308 098 | BCI47  0-12 | GETLIS 0.76 | OC42 g~7° 7420 0-80 pin comp .
2N1307 0-28 | BCl48 010 (llng}g 0-88 } 1Ca3 18 | 7422 0-88 available.
N1308  0-28 | BC149 012 | GET12€ o-sg 0Ce4 0-: 7423 040
e b S FOR YOU!
2NZ148 g 3 ) - - 4 .
2N2160 1-00 | BL160 0-88 | GETB880 0.86 | OC4sM 0-18 7426 0-48 TIME !
216 0-23 | BCI6Y  0-14 | GET841 0-28 | OC46 087 | 7430 0-80 BYWOOD HAS
up, 3| B0 o sl e Sel im0
2N2369A 0 Y32 1. B - s y
o [fuC s s o EX g 0s2e] [focss 08 | 1437 o048 e l;“: .:!!:;IFOSVAE:SEAAI;VI'ACIE:::.)O?:DO“}::i’:zL PRICES EXCLUOE VAT
i s e oy R e B e L o
ﬁ:gm 8:20 'gcvas 1-00 | GI3M 0-50 | 0C71 016 | 7441AN 0.85 QUANTITY DISCOUNTS ON MOST ITEMS—STATE REQUIREMENTS FOR QUOTATION
2N2904A 0-25 | BCY40 080 | GJ4M  0-80 | oC72 0-88 | 7442 -85
2N2906 0-20 | BCY42 0-80 | OJ5M 0-88 | 0C13 0-80 1 7450 020 . 8YWOOD ELECTRONICS
2N2907 0-283 [ BCY70  0-18 | GJTM  0-80 | OC74 0-80 | 745) 0-80 141 EBBERNS ROAD
2N2924 0-18 | BCY71  0-20 | HO1006 0-80 | 0C75 0-80 | 7453 0-80 HEMEL HEMPSTEAD
2N2926  0-18 | BCZ10  0-60 | HS100A 0-280 | OC76 030 1 7454 0-80 HPISRDS TEL 0442-62757
2N2926  0-10 | BCZ11  0-85 | MATL00 0-20 | QC77 0-88 | 7460 0-20 24 HOUR ANSAPHONE ON-LINE
2N3064 0-80 f BD121 100 | MATI01 0-85 | OC78 0-85 | 7470 0.88
2N30556 0-680 | BD123  1.00 [ MAT120 0-20 | OC79 0-80 | 7472 0-88
2N3702 011 | BDI124  0-80 | MATI21 0-85 [ OCB1  0-88 | 7478 0.44
2N3706  0-18 [ BDY11 146 | MIES20 0-85 | OC81D 028 | 7474 0-48
2N3706 011 | BF116  0-22 | MJE20556 1-10 [ OCBIM 020 | 7475 0-59
2N3707  0-13 | BF117  0-80 | MJE3065 0-76 | OCBIDM 0-18 | 7476 0-46
2N3709 0-10 | BF167  0-25 | MPF10z 0-40 | 0C81Z 48 | 7480 0-80 .
2N3710 011 | BF178  0-88 | MPF103 0-80 | 0C82 0-28 | 7489 0-87 F M O VARICAP
2N3711 @11 | BF181 3~:: MERA 8':: 883;“ 8‘,%: 7483 :'33 . .
2N3819  0.85 | BF184 0 5 0 -26 | 7484 d .
2Ns289 020 | BF185 028 | NKTI28 046 | 0C84 080 | 7488  0.50 LP1185/86 . . .. .. .. £10.25/pair
2N5027 0-68 | BF194  0-13 | NKT120 0-30 | 0C114  0-88 | 7490 078 MC1310P .. .. £3.15each
2NG088  0-33 | BF196 018 | NKT211 0-25 | 0C122 100 | 74014  1.10 ca o a L
28301 069 | BF166  0.18 ' NKT218 0-25 | 0C123  1.10 | 7492 078 MFC4060 .. . . .. p
28304 118 | BF197 016 | NKT214 0-24 | 0C139 0-40 | 7403 078 ARDS - £1.87
28501 078 | BF861  0-85 | NKT216 040 | 0C140 085 | 7494 0-85 P.C. BO L. ..
28703 1.00 | BF898 025 | NKT217 0-48 [ 0C141  0-80 | 7405 0-85 READY BUILT BOARDS .. .. £23.00
AA129 020 | BFX12 020 | NKT218 1.18 | 0C169 0-80 | 7406 100 IN CABINETS £33.00
AAZ12 (78 | BFX13 8:: gﬂg;g 8:3 88;? g-gg T “: COMPLETE TUNERS .
AAZ13 010 | BFX29 0 ‘ -80 | 741 3
AGIo? 038 | BFX30 T s oy B FATOTON 5 NEW ! LP1400 DECODER MODULES
.25 | BFX36 0 P - -80 | 74 g H
A1z &2.‘ BFX63  0-80 ) NKT271 0-20 | 0C202  0-90 | 74111 o0.86 —LIMITED STOCKS £4.96
AC128 0-80 | BFX84 0-25 [ NKT272 0-20 | 0C203 088 | 74118 100 T P. & P. 25
AC187 020 | BFX856 0.28 | NKT273 0-80 | 0C204 085 | 74119  1.92 Prices include V.A.T. g . 25p.
AC188  0-20 | BFX86 (.88 | NKT274¢ 0-20 | 0C206  1-00 | 74121 087
ACY17 085 | BFX87 0-26 | NKT276 0-26 | 0C206 110 | 74122 0:80
ACY18 027 | BFX88 028 | NKT277 0-80 | 0C207  1.00 | 74125  1.44 B
Ach o5 Brvie Lae nEnn om St ol |l o . .
ACY20 028 | BFYI1 0.80 - > 80 | 74145 .
AGYI om | BEVI o4d | NuTmd o7 Rkl dgp|ludse 28 64 MANNERS ROAD, BALDERTON, NEWARK, NOTTS.
22 -16 | BFY18 0 g A 74156 .
28%7 8.,. BFY19 0.55 | NKT404 0.80 | ORP60 048 | 74154 2.90 Telephone: NEWARK 6895
ACY28 (-85 | BFY24 (.48 | NKT678 0-80 | ORP61  0-48 | 7455 1.186
ACY39 068 [ BFY44 1.00 | NKT713 0-30 | P1C44 0-28 | 74156 1-16
ACY40 028 | BEYOO 020 NKT773 .88 | sXe8 380 [7a167 109
ACYl 088 BEYOl (80 NKI777 033 | 8Xeal 066 | 74170 288
ADi4s 80 | BEYes 017|OAS 018 | oxol  oap 74174 10
AD140 0 g
D <80 | BFY64  0-45 | 0A47 008 | 8X841  0.78 | 74175 1.9
e R U R CARBON SLIDE POTENTIOMETERS
ADlez  0-3% | B8X97 06 2 g 74190 2:30 .
APITe 085 |BSX70 018 |O0A7e  O18 | Tias  osg|74191 330 60 mm Twin Track, including black knob 60p (inc. V.A.T.)
AF114 0 - $ ! A i ©
AF115  0.85 | B8Y26 017 0:;‘]’ 8:}3 Vlblﬂg{’P g:;: ;:}zg :.:: 60 mm Single Track, including black knob 50p (lnc:'V.A.T.)
ABILY O |B8¥51 o080 |OASS 018 | veo/otP &7 | T4L0s 280 1K, 10K, 22K, 47K, 100K, 500K Ohms Log, Lin, Antilog.
ﬁ;}}; ?,':8 BAY9SA 0-18 | OA86  0-18 | v60/201P 0-78 | 54105 1.4 Metal Case
AF119  0.80 | BAYOS 018 ) OAB0  0-07 ) xAl01 010 1 o0 g 3-2 dB matched track
RIS S| BTioe0n | Oass o7 | kAl 038100 s 15 mV nominal noise (BS2122)
2,‘:}3: 3::8 BTY42 098 | OA200  0-08 | XAl52 0.18 | 74198  $.16 Life exceeds 20,000 cycles
APL27  0-80 | BTY79/100R | OAT03 010 XAle1 026 74109 288 Fixing holes 2 X M3 on 80 mm centres
AF139 ' - XAl62 0.2 . .
AT et SRS (e, o2 | xB101 0.4 Elusniscekesy Designed, Manufactured and Supplied by :
A % p GAZ20 J —low prof
i ol svie i) AN S0 xmim o) ST RIVLIN INSTRUMENTS LTD.
AF181  0.50 | BY126 (.14 | 0AZ202 0-48 | XB103  0-38 \ InLo-ll D
AT, D301BYi7 015|0Az20s 04 | XBI13 080 | l6pmDIL DOMAN ROA
AFY19 113 | BY182 085 | 0AZ204 0.45 | XB121 048 CAMBERLEY, SURREY GUI5 3DJ
s
Open daily to callers: Mon.-Fri. 9 a.m.-5 p.m. i .
Valves, Tubes and Transistors « Closed Sat. | p.m.-3 p.m. | Prices eorreet Send cash with order to above address. Postage and
Jerms C.W.0. only . Tel. 01-677 2424-7 when going packing 15p per order. Trade enquiries invited.
Al orders subject to V.A.T. at 109, rate. This must fo press.
be added to the total order including postage.
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@TuAac@®

NEW TUAC POWER MODULES. Now in their second successful
year offering more power and quality than ever before.

;lm—‘ m TP100 * 125 Watts RMS continuous sine wave output
hﬁ-—ﬂmj——;‘ llustrated * 4 RCA 150 Watt 15 Amp output transistors
e * Spectial layer wound driver transformer
%‘“ﬁtg:{! ’#‘; i £17 ' 25 * Short, open. and thermal overload protection
P L * Compact size: 7 x 65 x 3in

TL100 * 100 Watts RMS sine wave TL6O TL30
lllustrated * 2 RCA 15 Amp output transistors | % 60 Watts RMS 1 ' 00 * 30 Watts RMS sine ' 5

* Rugged transformer driver sine wave wave
* Full thermal overload protection * RCA 115 Watt output transistors | * Full thermal overload protec-
1 * Compact size: 5 x5x 3in * Only six connections to make tion
* Same size as TL100 * Short and open circuit proof

* Rugged transformer driver

Specificatlon on all four power modules
All output power ratings = 1dB. Qutput impedance 8-15 Ohms THD at full power 1% typically 0-5%
Input sensitivity 60mV into 10kl Frequency response 10Hz-25kHz +2dB. Hum and noise better than —75dB

Power suppties vacuum impregnated Transformers with supply board incorporating
pre-amp supply:

PS 125 +50 volts for one TP100 £11-75
PS 100 = 45 volts for one TL100 £10-75
PS 80 =40 volits for one TL&0 £9-50
PS 30 +50 volts for one TL30 £7-00
PSU 2 for supplying Disco Mixer £4-75
TUAC DISCOTHEQUE MIXER WITH AUTO FADE
Q Q o 0 o o O Q o Q Designed for the discerning D.J. of professional standard £27 O 00
. i TUAS = Offering a vast variety of functions
I3 Q 0 ) ® Controls. Mic Vol. Tone, Over-ride depth. Auto Manuai Sw. Tape Vol. L & R Deck Faders.
“Bise T Deck Volume. Treb. and Bass. H. Phon Vol. Selector. Master Vol, on/off sw. Max. output
1V RMS. Specification as VA0S. PANEL SIZE 18" x 4;" DEPTH 3"

ALL PRICES INCLUDE V.A.T. AND POSTAGE AND PACKING

ACCESS & BARCLAY CARDS ACCEPTED, JUST SEND US YOUR NUMBER. H.P. ARRANGED THROUGH PAYBONDS.

PREAMPLIFIERS VA08 ILLUSTRATED
All Tuac audio modules are constructed on giass fibre P C board. are ready assembled and fully tested Low noise silicon and

FET transistors together with H.S carbon film resistors are used throughout. Extenslve research has gone into the various wide g _gi m i a’ >m
P .
@ g fe F

range tone control circuits producing superb sound quality from any signal

VAO8 Vol Treb. Mid and Bass Controls. HI tIMP FET I/P Suitable Mic. Guitar. Radio. Crystal/Ceramic P U 2500 y - Ty b R
Sensitivity 4mV Treb + 35dB at 16kHz. Mid +20-15dB at 1kHz. Bass - 20-10dB at 40 Hz - »! " !!}‘
¥ T ?
VAQ6 Vol Treb and Bass Controls. 8mV sensitivity. Treb - 28-15d8 at 12kHz. Bass = 18dB at 40Hz £4.25
AMF(01 Tuac Auto Fade Unit tades music when you speak. £5.00

Auto Mic Over-ride for Disco use. Feed Deck and Mic Pre-amps in Auto fade O/P to main Amp. 38mV wm 60 o0
operating level. Depth and Vol. Controls SIZE 6} x2' x1

TUAC HIGH POWER AMPLIFICATION—built to high standards,
= - and built to tast

50 WATT RMS SINE WAVE

ALL PURPOSE AMPLIFIER TUAC MAIN DEALERS

Suitable for Disco. PA. Guitar. 4 inputs
2 volume controls Master volume. treble

middle and bass controls. Rugged circuit BRISTOL DISCO CENTRE, 86 Stokes
e e e T O Croft, Bristol 1. Tel. Bristol 41666.
tication as VA0S pre-amp. FULLY FUSED CALBARRIE AUD'O, 38 cromwe" Road’
Luton, Beds. Tel. Luton 411733.
WISAQTT £44 . 00 SOCODI, 9 The Friars, Canterbury, Kent.

Tel. Canterbury 60948.

warr £66-00

LARGE S.A.E. WITH ALL ENQU!RIES PLEASE

MANUFACTURERS OF ELECTRONIC AND TRANSISTOR UNIVERSAL
AMPLIFICATION EQUIPMENT , AMPLIFICATION COMPANY LTD. (DEPT. £)
e @ I UA 163 MITCHAM ROAD LONDON SW17 9PG

OPEN 6 DAYS A WEEK. 9.30 a.m. - 6.00 p.m. 01-672 3137/9080
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ALL OUR PRICES

BSR HI-FI AUTOCHANGER
STEREO AND MONO

Plays 12°, 10" ot 7" records.
Auto or Manual. A high
quality unit backed by BSR
rellabliity with 12 months’
rantee. A.C. 200/250V
13; x 1ln.

Above motor board 33in.

with STEREO and MONO XTAL €6 « 75 post 25p.

PORTABLE PLAYER CABINET

Modern design. Biack rexine covered
Silver tront grille. Chrome fittings.

Motor board cut for above BSR deck 24 o 50 Post 45p.

COMPACT PORTABLE STEREO HI-FI

akers 133 x 10 » 33in, Player unit

clips to loudspeakers making It extr y compact.

overall size only 13§ x 10 x 8:In., 3 er chennel,

plays alt records 33 r.p.m., 45 r.p.m. Separate volume and
tone controls

240V a.c.

malns.

below motor board 2:In.

Two full size lou

Bargaln Price

Antractive
Teek finish 225
Welght 13 1b. 85p carrlage

SPECIAL OFFER!

SMITH'S CLOCKWORK 15 AMP
TIME SWITCH

0-60 MINUTES

Single pole two-way. Surfece mounting

with fixing screws. Wiii replace

sxiating wall swhch to give light

for return home, garage. automatic

antk-burgiar Hghts, etc. Variable knob.

Turn on ull or intermedlate

setiings. Makers' iast list price £4-50. Brand new and

tully guaranteed. Fully Insuiated. OUR PRICE £1-65.
Post 25p

WEYRAD P50 — TRANSISTOR COILS

RA2W F.rvlie Aerlal 85p Driver Trans. LFDT4 65p
Osc. P50/1A Printed Circult, PCA1 65p
LF. P.'DO/?CC 470 ke/s 40p J.B. Tuning Gang ...85p
3d I.F. P50/3CC 40p md Booklet ... 10p
Spare Cores ... :lp oPTY . L. 65
Mullard Ferrite Rod8 x §In., 20p. 6 x iln 20p 3 x §In, 10p.

VOLUME CONTROLS 80 Ohm Coax 5p yd.
5 K. ohms to 2 Mo BRITISH AERIALITE
AERAXIAL-AIR SPACED

40 yd, £1-75; 80 yd, £2-60
FRINGE LOW LOSS

Ideal 625 snd colour 10p yd

Edge5K.S.P. Tun-lllor 25p

8in. or 10in. ELAC
HI-FI SPEAKER

Dual cone pl

tictaed roll sur-
t.

resonance
mpedance,

ol
8in 10 watts, 10In 12
watts music power. £3 - 75 Post 25p

INCLUDE
ANOTHER R.C.S. BARGAIN!

ELAC 9 x 5in HI-FI SPEAKER TYPE 59RN

This famous unit now svaitapie. 10 watts, 8 ohm.

Price £3 . 3 post

25p
R.C.S. STABILISED POWER PACK KITS

All parts and Instructions with Zener Diodse, Printed Clrcuit,
Bridge Rectiflers and Double Wound Mains Transformer
Input 200/240V a.c. Oulput volngn av-llnblc 6or9ori2or

15 or 18 or 20V d

PLEASE STATE VOLTAGE REQUIRED

Detalls S.A.E. Size 3] x 1} x 1jin. £2 20
RCS POWER PACK KIT

12 VOLT, 750mA. Complete with printed Post

::':::‘u:n board and assembly Instruc- £2 95

Post
25p

R.C.S. GENERAL PURPOSE TRANSISTOR
PRE-AMPLIFIER BRITISH MADE

ideal for Mike, Tape, P.U., Gultar, atc. Can be used with

Battery 9-12V or H.T. Ilno 200-300V d.c. operation. Size:

13 x 17 x 1 In, Respon: s to 25 ke/s. 26 dB gain.

For use with valve or tr stor equipment. ggp Post

Full instructions suppiled. Detalls S.A.E.
-ELECTRO MAGNETIC
PENDULUM MECHANISM

1-5V d.c. operation over X0 hours continuous on SP2
battery, fully adjustable awing and speed. ldeal displays.
teaching electro magnetism or for 95p Po.i

metronome, strobe, etc.
BRITISH FM/VHF TUNING HEART
88 to 108 M/CS Br/l::lnh made. 2 Transistors raady aligned

requires 10-7 M/CS |.F. Complete with tuning gang.
Connectlons supplied but :omo technical experience

essentlal. our prlce £3 95 Post 20p

MAINS TRANSFORMERS ALL POST

25p each
Eagle MT12 12-0-12V 50 mA 30p

250-0-250 80 mA, 6-3V 3-5A 6-3V 1A or 5V 2A £2.50
350-0-35080 mA, 6-3V 3-5A,6-3V1A or 5V 2A £3-00
300-0-300V 120 mA, 6-3V 4A C.T.: 63V 2A £3-95
MINIATURE 200V 20 mA, 6-3V 1A 2i x 2; x 2ln 75p
MIDGET 220V 45 mA, 6-3V2A 21 ~ 2} x o 90p
HEATER TRANS.-6-3V 1-5A 5p

GENERAL PURPOSE LOW VOLTAGE. Tlpped oulpull
at 2 amp. 3, 4, 5, 6, 8, 9, 10, 12, 15, 18, 24 and 30V £3-00
1 amp. 6, 8, 10, 12, 16, 18, 20, 24, 30, M. 40, 48, 60 £3-00
2 amp. 6, 8, 10, 12, 16, 18, 20, 24, 30, 36, 40, 48, 60 £4-00
S amp. 6, 8, 10, 12, 16, 18, 20, 24, 30, 36, 40, 48, 60 £9.75
5,8 and 13V; 5 amp. £1-20. 3amp. 3, 5, 8, 10, 13 and 5-0-5V
£1-30, Ditto 5 amp. £1-50; 6-0-6V 500mA 90p SV 1 amp. 95p,
12V 300mA 75p. 12V S500mA B85p, 12V 750mA 95p,
40V 1 amp. £1-75.

AUTO TRANSFORMERS. 115V to 230V or 230V to 115V
150W £3-00; 500W £6-25; 750W £10; 1000W £15

CHARGER TRANSFORAMERS. Input 200/250V,

for 6 or 12V, 14 amp £1-50;: 2 amp £1-80: 4 amp £2-50
BATTERY CHARGERS. Ready bullt with leads and clips
14 amp £2; 4 amp £4; 5 amp £4-50.

FULL WAVE BRIDGE CHARGER RECTIFIERS:

6 or 12V outputs, 14 amp 40p; 2 amp 55p; 4 amp 85p.

MAINS ISOLATING TRANSFORMER
Prlm-vy 0~110~240V. Secondary IFNOV JA 720W
In steel cese with ﬂxln;"n:ih Y

Cnrr
S OUR PRICE £10
00W auto transformers 240-110V.

Flmoul rn

Can s B
IDEAL FOR COLOUR T.V. OR GARDEN TOOLS.

E.M.I. 13} x 8in.
SPEAKER SALE!

With twin tweeters.
And crossover. 10 £4 . 50
watt, State 3 or 8 or

15 ohm. As lllustrated. Post 25p

With flarcd tweeter cone and ceramic
magnet. 10 watt.

Bl £2. 75

Flux 10,000 g
State 3 or 8 or 15 ohm. Post 25p

Bookshelf Cabinet

SET OF 3 MOTORS FOR
COLLARO STUDIO
115 VOLT TAPE DECK
£2-50 Post 50p

16 x 10 < §in. 26'60

Teak tinish Post 45p

BLANK ALUMINIUM CHASSIS. 18 s.w.g. 2:in sides
6 x 4in 45p; 8 x @in ;IX7In6§p12><lln85p
14 x 9n M'NXIIn’O‘ﬂXJInSOp16*1.Int1
ALUMINIUM BOXES, 3 x 3 x 3in 80

P x 4 x 4In 70p;
6 x 4 x 4in lwixlxﬂnu 12x4x4lnt1:n
ALUMINIUM PANELS 18 s.w.g. 6 x 4in 12p: 8 x 6in 19p;
14 x 3in 20p; 10 x 7in 24p; 12 x 5in 25p; 12 x 8In 3d4p;
16 x 6in 34p; 14 = 9in 40p; 12 x 12in 4&7p: 16 > 10In 60p.
PAXOLIN PANEL.10 x 8in 20p.

RADIO COMPONENT SPECIALIST

(Minimum posting charge 20p.)

Radio Books and Component Lists 10p.
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NEW ELECTROLVTIC CONDENSERS
4p | 250/25V .. 14p

2/350V 50 - 50/300V .. 50p
4/350V 500/25V .. 60 < 100/350V 85p
B/450V 5 1000/25V 32 + 32/250V 20p
16/450V .. 22p | 1000/50V .. 32 + 32/450V 60p
32/500V  ...50p | 6+ B/450V . 350 - 50/325V .55p
25/25V 10p | 8+ 18/450V 100 ~ 50 + 50/350v  55p
50/50V . 10p 1l +18/450 40p |32+ 32+ 32/350V  65¢
100/25v .. 1op ~ 32/350V . ﬂp

LOW VOLTAGE ELECTROLYTICS.
12,4,5,8,186, 25, 00200mF15V10p

500"\ 12V 15p; 25V 20p; 50V

1000mF 12V 17p; 25V p. §0V J’Ip, 100V 70p.

2000mF 6V 25p; 25V 42p; 57p.

2500mF 50V 82p; 000mF 25V 47p; 50V 85p.

5000mF 8V 25p; 12V 42p; 25V 78p; 35V lSp-, 50V 85p.

CERAMIC, 1pF to 0-01mF, 4p. Sitver Mics 2 to 5000pF. ap
PAPER 350V-0-1 4p. 0-5 13p; 1mF 150V 15p; 2mF 150V 15p
500V-0-001 to 0-05 4p; 0-1 5p; 0- ZSIE 0-47 25p.
SILVER MICA. Close tolerance 1%. 2 -2-500pF 8p
Z,M'FF 10p, 2 700-5 $00 pF 20 F~0- 01, mtd Wp each.
208pF ¢1 500pF standard 45p.
85pF + xSpF wllh 2SpF+2S Slow motion drive 50p.
SHORT WAVE SINGLE. 10pF, np. 25pF, 55p, 50pF, 55p.
NEON PANEL INDICATORS 250V AC, DC. Ambsr 20p.
RESISTORS. W, {W, 1W, 20% 1p; 2W, 5p. 101) to 10M.
HIGH STABILITY. {W 2% 10 ohms to 0 meg., 10p.
Ditto 5%. Prefarred values 10 ohms to 10 mog 4p.
WIRE-WOUND RESISTORS § watt, 10 watt, 15 watt, 10 ohms
to 100K 10p each; 0-5 ohm to §-2 ohms 1op
TAPE OS:i ILLATOR COIL Valve type 35p.

V.A.T.

NEW MODEL ""BAKER LOUDSPEAKER'', 12IN 50 WATT.
GROUP 50/12. 8 OR 15 OHM HIGH POWER.
FULL RANGE PROFESSIONAL QUALITY. £1 7 ° 60

BAKERMAJOR12"£9-90

e .
W%' ¥ Post free
B g 30-14,500 c/s, 12in. double
Ng oo cone, woofer and tweeter

cone together with s BAKER

ceramic magnet assembly
having & fux d of
14,000 gauss and Hux
of 145,000 Maxwells. Bass

resonance 40 c/s. Rated 20W.
N 3 or 8 or 15 ohms must
be stated.

Module kit, 30-17,000 c/s
with  tweeter, crossover,
batfie and

— Instructions. £12 50

Please state 3 or 8 or 15 ohms. Post free

BAKER "'BIG-SOUND'* SPEAKERS Post free

‘Group 25| ‘Group 35| ‘Group 50’
2880 2r £9.90| 4w £22
3 or 8 or 15 ohm 3 or 8 or 15 ohm 8 or 15 ohm

TEAK VENEERED HI-FI SPEAKER & CABINETS
For 12in of 10in dis. speaker 20 x13x9In, £10-00. Post 50p
For 13 x 8In or 8 In sp: 16 « 10 < 9In. £6.-60. Post 35p
Far §in and Twee! 12x 8x§in, £4.00. Post 25p
LOUDSPEAKER CABINET WADDING 18in wide, t5p ft.
GOODMANS 64in. HI-FI WOOFER y N
Specisl Cambric cone surround.
Frequency response. 30-12.000 c/s.
\desa! P.A. Columns.
Suitable Cabinet 12 x 8 x 6 £4 Sultable Tweeter t2
ELAC CONE TWEETER
The moving colt dllghugm glves a good
and 8 smooth extension of total respons:
from 1,000 c/s to 18,000 c/s. sm :u .
x 2in deep. Rating 10W. 3 ohm.
SPEAKER COVERING MATERIALS. Samples Large S.A.E.
Horn Tweeters 2-16kc/s, 10W 8 ohm or 15 ohm £2-25.
De Luxe Horn Twee -t8ke/s, 15W, £3-50.
LOUDSPEAKERS P.M. 3 OHMS. 7 x 4in., £1.25; §3in., £1-50:
8 x Sin, £1-60; 10tn, £2-00; 8in, £1-75; 10 x 6in, £1-90.
SPECIAL OFFER! 80 ohm, 2{In, 2}in; 35 ohm, 2in, 3in,
15 ohm, 3iin dia, 6 x 4in, 7 x4in, B x Sin.
3 ohm, 24in, 2}in, 34In, 5in dia. (6 x 4In 8 ohms £1-50.)
RICHARD ALLAN TWIN CONE LOUDSPEAKERS,
12in diameter 6W £2-95. 3/8/15 ohms, please state.
VALVE OUTPUT TRANS. 40p; MIKE TRANS. 50:1 40p.
Mike trans. mu metal 100:1 £1-25.
ALL PURPOSE
GROUP
AMPLIFIER
Ideal for Groups, Disco and P.A.
q Inrul- speech and muslc. 4 wn
mix Output 8/15 ohm. a.c.
£49 Carr,
Guarantead. Detalls SAE. £1-00
PROFESSIONAL VALVE MODEL, 100W, callers only, £69.
BARGAIN AM TUNER. Medlum Wave. £4 g 95
— e
BARGAIN 4 CHANNEL TRANSISTOR MONO MIXER.
Add musical Mggllghn and sound effects to recordings.
WHI mix Micro records, tape and tuner £4 . 50

For 8 ~Sin -pnk" 15« 8 x6in, £5:00. Post 25p
8 ohm. 10W. Large ceramic magnet. /
/
£4
Hi-Ft Enclosure Systems, efc.
radlation pattern to the higher freq onclu
rossover 1.25 90 Post 20p.
CROSSOVERS, TWO-WAY 3,000 c/s 3 or 8 or 15 ohm £1-25.
25 ohm, 24in dla., 3In dla., 5in dia.
8in diameter 4W £2-50. 10in dlameter SW £2.50;
MAJOR 100 WATT
All purpose transistorised.
Scpuuio treble and bass con'vol-
Transistor Superhet, Ferrite aerial. 9 voit.
with separate connoh into single output. 9V. 5 95
.
Push-Pull Ready bullt, with volume. Treble

TWO CHANNEL STEREO VERSION
BARGAIN 3 WATT AMPLIFIER. 4 Transistor

. 560-°

£4-50
and bass controls. 18 volt d.c.

COAXIAL PLUG 10p. PANEL SOCKETS 10p. LINE 13p.
QUTLET BOXES, SURFACE 25p. FLUSH 60p. TWIN 85p.

BALANCED TWIN RIBBON FEEDER 300 ohms. Sp yd.
JACK SOCKET Std. open-circult 14p, closed circult 23p:
Chrome Lead-Socket 45p. Phono Plugs 5p. Phono Socket 5p.

3pin 18p: S-pin 15p. DIN PLUGS 3.pin 18p; 5pin 25p.

1,80 rp.m. Reversible &2 Watt, 0 9(
E.M.L GRAM MOTOR. £1
SPECIAL OFFER

JACK PLUGS Std. Chrome 20p; 3-5mm Chrome 12p. DIN
VALVE HOLDERS. 5p; CERAMICS 10p; CANS 5p.
spindle 1} X’% size 3;" x3", As
120V or 240V a
Post 25p.
100 ohm 20W Rheostat 2}In dlam. Ceramic Former, screw

SOCKETS Chassis 3-pin 10p. 5-pin 10p. DIN SOCKETS lead
@- REVERSIBLE 4 POLE MOTOR

S Illunul-d With Cooling Fan. ».c.240V. Post 25p
2,400 r.p.m. 2 pol- 70mA. Size 2} x 2; x 2¢In.
terminals, }in dlam. spindie. 95p, post 25p.

337 WHITEHORSE ROAD, CROYDON
Open 9-6, Wed. 9-1, Sat. 9-5 {Closed tor lunch 1.15-2.30)

Buses 50, 68, 159. Rall Selhurst. Tel.01-684 1665
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HI-F! TAPE LINK
73) Sics. ic's. Rs. Cs. Relay and pc-base. Pot Cores and pc-bases
Sw s. Pots. Panel Lamp—Mono. £12-78; Stereo. £20-41. PSU. £3-58. Main Circuit PCB
(ssim x:ll,n} Stereo (also holds relay and cores). £2-10. Sub-assembly PCB (2}in x 6}in}.
tereo 80p.

{PE Mar /Apr

N

BIOLOGICAL AMPLIFIER
(PE Jan./Feb 73). P/A Set—S/c’s. i c s, 'Rs,
Cs. Pots. PCB. £3-46. Output Stages—
Src's. Rs. Cs, Pots. Rotary Sw's and
PCBs for Alphaphone, Cardio. Freq-Meter,
Vis-Feed. £4-96. Audio Amps PC7. £5-20;
EA1000. £3-30.

ENLARGER EXPOSURE
METER AND THERMOMETER
{PE Sept. 73). S/c’'s. Thermistor. LDR Rs.
Pots, PCB. £3-90.

ELECTRONIC PIANO
(PE Sept 72/Jan 73} Details in lists.

GEMINI STEREQO AMPLIFIER
(PE Nov 70'Mar 71) Stereo Sets and PCBs Pre-amp—Rs. Ca. Pots, Sw s—with jW
MO Rs £14-18—with §W CF Rs. £10-40. PCB as published. £2-20. Main Amp—Rs. .
Pots. £5-88. PCB (3}in = 5in), £1-28. Power supply—Rs. Cs. Pot. £4-56. PCB (2in x 4in).
65p.

AUDIO MILLIVOLTMETER
(PE Feb 74) Sic's. Rs. Cs. Pots. Sws.
PCBs. £4-95.

8 WATT AMPLIFIER

(PW Nov./Dec. 72} Pre-amp—S'c 5. Rs. Cs.
Pots. Sw—Mono. £2-50; Stereo. £6-03.
PCB (3jin x 74in) (Stereo) also holds rotary
or slider pots. and Sw. £1-66. Main Amp—
S/c’'s. Rs. Cs. Pot—Mono. £4-18, Stereo,
£8-36. PCB (24in x 3in) (Mono). 60p. PSU.
£3-90.

MICROPHONE MIXER
(PE Apr 69) Sic's. Rs. Cs, Pots. PCB (also
holds pots), £4-12. While Stocks Last

SOUND SYNTHESISER
(PE Feb. 73/Feb. 74)

RHYTHM GENERATOR
(PE Mar./June 74)

SOUND BENDER
(PE May 74)

Details of all these in List

REVERBERATION UNIT LOUDHAILER AND SIREN
(PW Nov /Dec. 72) Sic s, Rs. Cs T/former |{PW Dec. 72) Pre-amp and Siren Generator
—with Rotary Pots. £6-44—with Slider Pots. |—~S/c’s. Rs. Cs. Pot. PCB (2}in x 2}in).
£7-28. PCB (2in x 114in) also holds shders. | £2-20. While Stocks Last Main Amp Module
£1-20. 9in Spring Unit. £4-50. PC5. £6-25.

B MISCELLANEOUS PCBs (Whlie Stocks Last)
LOGICAL RADIO CONTROL (PE Dec 7i/Jan. 72) PCBs '2A . 2B". Decoder 50p each
MODEL SERVO CONTROL (PE Feb./Mar 72) PCBs B ', Fail-safe. 33p each
DIGICAL PSU PCB (PE Aug. 72). 50p. OSCILLOSCOPE P/A PCB (PE Aug 72, 33p.
GEMINI STEREOQ TUNER PCB (PE Apr 72). £1-50. TRIFFID PCB (PE Feb. 73). 60p.
(The above PCBs are as published)
DIGITRONIC (PW Mar 73) Read-out PCB (1#in x 3jin). 50p. CALLERCORD (PE Jul. 72)
Main Control PCB {4in x 7}in)

PHONOSONICS
PCB’s AND KITS

PROJECY Q4

(PW QOct 73Jan 74) Multisystem Quad-
(PE Jan./Feb 72) For Colour and B & W— raphonic Decoder S'cs. l/cs. Rs. b
finds exposure. controls timing. i Pots, Mak itches. £12 48 PSU. £3-17.
mains voltage. S/c’'s, SCR LDR Rs. Cs, Set of PCBs. £2-60.

Pots. Relay, Keyswitch. T/fmr. £7-98. PCB
(34in x 5}in) also holds pots. Sw. refay.
£1.60.

PHOTOPRINT PROCESS
CONTROL

PHASING UNIT
{PE Sept 73) S/c’s. Rs. Cs. Pots, PCB

RONDO
(PE Sept 73/Feb. 74) Details in List (1§in > 24in), £2-20.

AURCRA
(PE Apr /Aug 71) Multichannel Sound Controlled Light S/c's (Exct SCRs). Rs, Cs. Pots.
Cores—Pre-amp. Sync Generator and 4 Chans ., £10-97; 4 extra chans.. £8-35. Reg
PSp. £3 -95. PCB (41in x 10}in) for Pre-amp and 4 Chans (also hoids pots). £2-50. PCB
(43in x 5in) for Sync Gen. PSU. 8 cores. 8 SCRs. £1-30.

AURORA AUXILIARY CONTROL UNIT
2 Variable Frequency Strobe Generators and 4 Variable Amplitude Frequency Generators
S/c’s. Rs. Cs. Pots. PCB (3}in x 5;in), £4-87.

TAPE NOISE LIMITER
(PE Feb 72). S/c's. Rs. Cs. Pot, Sw. PCB
{14in x 3in), £2-30. Reg PSU and PCB
(13in x 24in). £3-40.

SEMICONDUCTOR TESTER
(PE Oct 73). S/c’s. Rs. Cs. Pots. Maka-
switches, Sub-assembly PCB. £5-30.

ULTRASONIC
TRANSMITTER-RECEIVER
(PE May 72) S/c’'s. Rs, Cs, Pot. Relay.
Dual PCB (2in x 54in). £4-40. Transducers
excluded

VERSATILE LIGHT EFFECTS
UNIT

Single Channel Sound Controlied Light
with built-in variable strobe (PE Jun 72).
S/cs. Rs, Cs. Pots. T/fmrs. Keyswitch,
£11.28. PCB (3}in x 7&in) also hoids pots
and switch. £1-70. SCAs excluded

VIBRASONIC
GUITAR PRE-AMP
(PW Sept. 70). Incl. Mic P/A. 2-Guitar P:A.
Trem and Tone Controls, Master Voiume.
Sic’s. Rs, Cs. LOR. Rotary Pots. Lamps.
Coupling T/tmr. £7-64. PCB (3}in x 104in)
also holds pots, £1-92. Power Supply, £3-90.

VOICE OPERATED FADER
(PE Dec 73) S:ic's. As. Cs. Pot, PCB
(1}in x 3}in), £2-95,

WIND AND RAIN EFFECTS
(PE Oct. 73). S/c’s (inci special noise diode). Rs, Cs, Pots. £1-95.

SEMICONDUCTORS ELECTROLYTIC (uF/V) POLYESTER ADD 15p P. 8 P. -
RESISTORS 2505 - L] ADD 10° VAT to total cost (including
AC128 20p o s07 44 0 4763 se | 10010 0 001 p P AP
AC176 20, 10863 sp 100 25 (13 5
W and 4w Aoien o | e ol 2%e w | wou [ P | SEND SAE (Stamped Addressed En-
CARBON FILM e » N304 2 | 478 B || EH5 42 9o 3p velope] for Free Itemised List (and with all
1 e
MANUFACTURED BY 2 i e B 6840 e | 15083 125 o :g: enquiries please) _
AE! TO DEF 61124 8C147 12p IN4gT »n ol 8 || & & 01 4p OVERSEAS COSTS P &P will be charged
E24 SERIES Fat % | olooEs 1540 oo | 2028 we |53 % | atcost (most kit weights and postal rates
1W 5% 4E7 10 1M BC1S7 12p §§ ;g :’ ;;g ;‘; ;:ﬂ 013 ® are shown in list) Send International Reply
W 59, 4E7 Bci 22 e o Sl Hall IEEHE g e B Coupon for Free List & with all enquiries
to 2M2 11"'0“: 10% to BC182L 12p 1N4002 i 25 :: ana e |:: 10 14p VAT does not apply to exports. EXPORT
0 BC204 14p 1N4004 p
BC209 14 1N4005 8 33 50 p 47025 14p _— ORDERS ARE ALWAYS WELCOME
EELIGEELENE ggﬂff ;;5 BAHS 2;: a5 8 || 2583 s TANTALUM MAILING LIST SERVICE—details with list
Y71 A31 o
FACILITATE RAPID BFYS50 22p 0a200 4 4763 7o | &806 3 199 BEAD (uF/V) OQLOUR CODE identification supplied
PROCESSING Beve 4 987 4 06 L || 55 e g . with most kits and as part of list
AS APPOINTED e o8 L= ° 7000 10 " 23 i | PCBS are Fibreglass. Driled. Tinned. and
DISTRIBUTORS MOEIDSE 2 e e DETES b4 designed by Phonosonics unless stated
WE WELCOME s 9 INTEGRATED CIRCUITS 1000 40 - 183 b4 a5 published
TRADE AND EXPORT ocr 140 Jo3  TOS Mo L8} (ISP ] g 2200i25 el 242135 20 PCB Layout and Circuit Diagram supplied
ENQUIRIES S5 3 LR -4 e e | 2800 100 s HoTich 35 free with Phonosonics-designed PCBs
Write or Phone Tis43 3% Zh 147 BIL 9L 715 TO220 220p | 3300163 la3p 1025 6o POTS are rotary uniess stated as slider.
E';I‘?ri‘oaz‘;& e 50 n T preiey et ol o e ::: PRICES correc;ynl time of press E & OE
7402 20p SG3402N 1890 4700 25 50 4763 18 il
g:;:”“s ;’7: 0 20 e 00le0) 54 100 e DELIVERIES subject to availability

PHONOSONICS, DEPT. PE26, 25 KENTISH ROAD, BELVEDERE, KENT DA17 5BW
MAIL ORDER ONLY
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The new Oryx 50 is temperature

CRESCENT RADIO LTD Eﬁﬂfgﬁl‘.""i;,p!?l"‘h"‘ufm;” a.;‘::“m;ﬁ ORYX 50

. Bontror i e " ana TEMPERATURE
11-15 & 17 MAYES ROAD, LONDON N22 6TL ::cg;;z:tv:ruse?‘jt?e'};s?‘:nh‘E&ilé:";:atg; EOKIROLLEDUIRON
(a:'so) J3 SOUTH MALL, EDMONTON, N.9 slandavdo(r;ig sizis soval‘lzaoble) P ORYX SR3A

Oryx De-Soldering Irons—small

MAIL ORDER DEPT. model SR3A instantly removes DESOLDERING
11 MAYES ROAD, LONDON N22 6TL securate Mahable . simpis. PTFE TEEL
Phone 888 3206 & (EDM) 803 1685 nozzle Larger instrument SR2 gives A
more suck. less recoil as only piston cp——————e— ]
moves

ADD LUXURY

TO YOUR CAR n‘ De-Sotdering Tools
I I et UMY SR3A €506
- px Lower
WITH A MOTOR DRIVEN CAR qm “np KI s - Ch SR2 £6.65 ¥ prices for

AERIAL - -
8pec.: & 8ection Oryx 50 Iron quantities

Extended Length 100cm 1 at £6-60
Length under Fender 40cm | -y, Transisto) Tester £1.86 .
Cable Length 120em 4 1opn) Tojephone ar £8.26 Safety Stana £2-44 AT IR
Supplied  complete with Fiaxing 4 ¥ Amyp rices include P & P and 10°, VAT
Bracket and £ £, FE6 plus2op LUK Hicki Asap AW £4-50
Control 8witch Poa P LUKI3e Mono Contral Unit £4-15
v UKI45  Amp 15W £3-81
UK165 RIAA Hqualised Stereo Amp £5-30
UK14  Mini-Amp-—2W £3-86
1 Eienallinecton £2-85 Cabinets have stove enamelled steel frames in
1 AM-FM Aer. Amp £3.20 three heights all of equal width and depth. The
1 Mike Pre-Amyp £6-98 frames are strong and rigid, fitted with top and
4 Channel Radio Control T.X £6-61 bottom locating pegs and rear slots making
. Radio Control Receiver £3.29 stacking. wall or frame mounting positive and
= CRESCENT . ) . simple
weSFPN BEAT BRITE" MW Radio Receiver £7-92 P 1 off 4 off
crescent BN L AM Tuner £4-80 121,122,123, 124 £4-07 £€3-70
beat - SOUND TO 4 Channel A.F. Mixe)v £12-59 251, 252. 253 £6-16 £5.50
’ brite LIGHT UNIT Photoelectric Cell Switch £8-97 501. 502. 503 £10-67 £9.68
Py 7 Thin fantastic Gnitar Pre-Amp £4.98 254, 257 258 £5-83 £5-30
little  boax Cap. Discharge Ignition £13.19 504. 507. 508 £10-01 £9.08
approx. 4° x 1" X 23" when F 9170 A
connected to the output of a Ra[5% &3 (DA £2-66 X . Less for quantities
sound source from1to 100 watts | UK435  Wide Band Amp 20Hz to 150M Hz £2-68 All prices include P. & P and 10% VAT Prices
produces a peychedelic light correct May 1974
dieplay of up to 1000 watts. TRI-VOLT CAR SUPPLY

Complete with a sensitive level Enabies vou to work yonr Transistor Radio,
control the unit is fused and can- Ampiifier or Cassette. etc. from the 12 volt car
not harm yvour amplifier supply. [Positive or negative earth. Approx.
A Bargain at £7.50 plus 10p. size = Zin x Alin X thin This converter
supplies 6, 74 or 9 volts and is transistor regulated.
A real money faving device for £2.50. 10p P. & P

“ORESCENT” BUBBLE LIGHT
SHOW “C.300"" DISCO CONTROL PACK

A control Unit which when connected to twin decks

A new and makes a disco of professional quality. We supply a

exciting smart front panel which incorporates controls,

feature for switchand input suckets. The control module, I.C.

Mod-301 £3 54

the pro- construction incorporating mixing, pre-amp and : Mod-302 £3-71 7 4
fessional disc jockey or to give |headphone listening amplitier. The power pack Contit Mod-3 cases are in six sizes and offer Mod-303 £4-20 7 6
the private party an electric | enables thiv unitto work from the standard mains. the manufacturer of small instruments an Mod-304 £4-20 1" 3
atmosphere, a projected kaleido- | * Inputs include Mic., Tape/Cassette and Twin attractive low cost case available ex stock Mod-305 £5-21 11 4
scope of colom'.l> . 00w Decks. *Controlsinclude Mic., Tape, Each Deck, Mt:ge’ in l:lue:vc coated steel and complete Mod-306 £5-77 1 6
Specification Projector: 160W, | Mono, £14. Stereo, £17 plus 20p carr. with front and rear paneis and chassis. the:
cop:rec(ion cooled, at 30ft the s L are light. strong and rigid. PCE and F’S\z te}ss for quantities Pncesﬂcorrect May 31
projected 1mage = 161t; Motor: 3 KILOWATTS PSYCHEDELIC mounting systems availabie ’:"‘;ii'"c'“de P & P 10°% VAT feet and

1 rev per 2 min. Ligquid Wheel
8in diameter multlcolour. LIGHT CONTROL UNIT

The Motor is fitted to the
Projector and can only be
purchased as a mingle unit. The
Liquid Wheel, however, is our
very popular standard model &
may be purchased aseparately. A
bargain— Projector with Motor
ready for instant use, £15; 6in Li-

DRILLING AND
DEBURRING

TooL F.
. -

quid Wheel, £5 =220 + 75p carr. Three Channel: Bass—Middle- Treble. BRADRAD DRILLING AND DE-
Each chanpel has its own sensitivity BURRING TOOL equals slsven
control. Just connect the input of this drilis One cut drilts and deburrs -
Y K unit to the loudspeaker terminals of an the normal run of steeis. alu-
! HIIMVI(P)GLA}(?:"ER' amplitier, and connect three 250V up to minium. brass. copper and all METAL PUNCH
1000W lamps to the output terminala types of plastics. perspex..fibre -.—-_.__l
Enables you to work of the unit, and you produce u fascinating QI8ss,etc andihardboeard Should
¥ x N Freficod the need arise 1t is designed to
vour Trapsistor sound-light display.” (All guaranteed) overcome all the problems asso-
Radio, Amplifier or £18-50 plus 38p P. & P. ciated with drilling thin materiais Q.MAX PUNCHES NIBBLING TOOL
Cassette. etc., from ft drills interlocking holes tor v
the a.c. mainsg through this compact w instance £1.18
Eliminator. Just by Ioving a Lo volLITAGE 17-247 in ' steps or 6-36mm in 1 Ori £1-38 ;?EL
plug you can select the voltage you AMPLIFIER 3mm steps Both with § shanks . he Adet euts boles of virtually
require. 6, 74 or 9 volt. This 5 transistor amplifier complete £10-75. Afso 14'-24 and 36-60 % Or} £1.47 @Y h;g' ::1?131““1!” "‘9"':"‘3
means all your transistor power with volumne control, is suitable mm. £27 88 17,1371 £1.88 s FeE Iga: ?:?nyoul:hﬁn;
pack applications can be handled lor 9V d.c. and a.e. supplles. All prices include P & P.and 10° o clearances on flanges of cabinets
by this one unit. Approx. Will give about 1W at 8 ohm VAT Prices corract May 31 % €222 o chassis 481

ze
2}ip ~ 2%in % 3}in. Our  Price
22:75 plus 10p . & P. Same
model suitably wired {for the
Philipa Caasette 23 plus 10p P. & P.

output.
With high IMP input this ampli-
fier will work as a record
player, baby alarm, ete.,
amplifier.

£I 75 pius 13p . & P

7in X 4in LOUDSPEAKER

z A top quality
«peaker ideal where
small size is import-
ant. Manufactured
ty E.M 1. for a well-
known  hi-fi  eet
maker. Bize: TinX

200/250V MAINS RELAY ¥
Heavy duty contacts. 2,5000Q

coil. Allnew and unused D.P.D.T.

mainsrelays 50p + V. A.T. Carr. Free.
Special quantity price: £40 per 100 retays.

4in. Impedance: 8 ohma. Flux:
38.000. Max. Free range: 90Hz to
12kHz. Power handling: 5W.
Unbeatable. Price: £1.80. Free
postage on this itern.

MINI LOUDSPEAKERS
2%in 80 ohin, 50p; “2iin 40 ohmi,
50p. Please include 3p P. & P. on
each L.B.

7

CRESCENT CATALOGUE

It you construct you should own
one. Bend 20p inc. carriage.

YAT

Please include 10% VAT on

goods plus carriage.

Available in a range
of six sizes in 21 tun'll
gauge Zintec with

blue Acrylic texture  § TEXTURED
Front panels white | CASES
Zintec steel or PVC
Aluminium
Width, Depth  Heigm No  Case Exira for
cost alu panel
7 5 5 755 £5-59 23p
[] ) 7 867 £6-12 19p
9 7 5 975 £6-12 19p
12 7 7 1277 £6-73 18p
2 7 T 1277 15 86 —
16 12 7 16127  £3-55 S50p Less for quantities Prices include steel panel
197 107 10 191010 €317 — with feet and screws. P & P and 10°. VAT
“unpalnted Prices correct May 31

WEST HYDE V0

WEST HYDE DEVELOPMENTS LTD. Ryefleid Cres.. Northwood Hills, Northwood. Middx
HAS 1NN. Tel. Northwood 24941/26732. Telex: 923231
Write or ‘phona for new free catalogue Prices correct May 31

Practical Electronics June 1974



All Prices
FULLY
INCLUSIVE
of VAT

Catalogue 10p.

Trannies

All orders to be sent to our new
retail shop at:

4 Bush House, Bush Fair,
HARLOW, ESSEX.

Telephone 37739 P. & P. 10p.

74 Series TTL m
{National Semiconductors and L.T.T.) AN t
LOW PRICES, HIGH QUALITY L

1+

£1 BARGAIN
PACKS

£1 10 Silicon npn

powel

r transistors

(2N3055), tested/unimarked.

£1
Similar to 2N3819.
£1

20 TOS transistors npn 2

untested/unmarked.

£1

30 Plastic FET'S, unmarkedfuntested.

to DA,

20 TO18 transistors pnp like BC178,

BC179, ete., untested/unmarked.

£1
£1

30 Plastic
testeil. TO220 case
10  General
FET's.

2N3035, u

purpose,

inmarked/un-

fully tested

% Any 5 pack £4-50 %

BIG
DISCOUNTS

* 100 plus less 10% No's 25+ | No's I+ uo+4y .
on the 25+ column £ £ £ £ Llnear
No's 1+ 25+ 7447 148 1.3 3.35 3.28
ofzo 28 7448 1.88 181 110  0-88 Int ted oline
3 0-18(7450  0-20 0-16 185 148 egrare
ok o7l oE o1 i iw 9 K“' PLUS full 12 months’ guaran-
020 018(7453 0-20 0-18 121 115| o 0 rvice.
°'§° 0-12 i solloi s 2 12 Circuits tee and after sales service
0-21 019{7460 0-20 018 2.20 1.87 . .
021 0-19(7470 033  0.27 185 12130 pip ot avallable % All prices INCLUDE VAT.
0-54 0.48(7472 033 0-30 1-85 1-21|39; TOg90 0-55 Call | fist
8-5; 8-42 7473 048  0-42 154 1431501 g pIN DIL 0.48 * Ca erlS v;/(e come — listen
-2, -24|7474  0-44  0-40 218  2:05 397, @ g . a ok at r new
029 024|747 063 057 218 2.05(301% Tog e Send for hst i) [eels €3 e
0-20 0-18{7476  0-55 0-51 484 454|5014 81N DIL 0.68 retail premises.
0-23 0-21|7480 1.10 0-99 484 454|300 |y 089
0-40  0-33!7481 1-37 126 273 263|407 TOéQ 0-69 Amstrad 400‘0 Stereo Systen.x)
031 02017482 1.10 0-89 278 263(307 g pIN DIL 0-68 T f Includes 1C 4000 amp 12 watt RMS,
048 0-47|7483 132 1.29 428 3-94 301’; TOuS 6.45 ransrormers Hiltone speakers, Garrard 8P20 Mk. IV
0-57 0-53|7484 132 121 278 2:88|3084 TOWY g.30 | Primary 200-220.240V. tﬁ"}'{t?b]ﬁﬁsm’ cartridge. P and C.
0-20 018(7485 275 284 194 181|>g00 O b £ PP, R.P£112 o
o8 o0387ie  0ds 041 Lgo 1.87[n00¢ Dib 888 | mrinaev L1l | Our Prics £69.80 ccacr £150)
- 0-58{7489  4.85 4-29 275 284 f,90 1, 0.09 1-35 20p ] or £1:08 weekly w
0-80 0-53|7490 082 0-71 275 2:64 .55 b 176 22 2000 Syst
035 031|7492 084 065 640 605 1oac O L ooe 178 2on | fecides 102000 amp Mk, 11 20 watt
0-55 0-51|7493  0-82 0.6 218 2:02/5410 14 pIN DIL 0-39 247 36p | RMS, Hiltone 20 + 20 speakers, Garrard
oo g'zg 2 g'gg §'gg ;'33 74le TO8G 0-81 247 360§ §p23’ Mk, 1V turntable, G800 cartridge.
H 18]7 4 f g b ¢ . > and C.
042 0.33(7495 125 115 230 228/ 04¢ Di o econdary voltage, | K.H.F £112
0-97 0-81|74100 275 2:58|7 2-53  2-30 40 TOUO 0-41 12:0-12V or | Our Price £84-20 (carr £1:50)
077 0-74[74104 1.18 1.14 253 230,00, 1.38 or £1:09 weekly for 104 weeks
077  0.74[74105 118 1.14 327 315/ ueimi0p 3.38 g [y
020 018{74107 0.48 0.48 242  2:30)° 132 oy | Hiltone 10 4+ 10 Syatem
0-81 0-78!74110 0-87 0-85 2.18 2-06 1-80 36p | !ncludes Hiltone 10 watt RMS amp,
0-81 0-78/74111 1.52 1-40 2-18 2-08 2-98 36p | Hiltone speakers, Garrard 2025TC turn-
Tud 187 Tog7allo Los 1sd|14ies o5 605 : 330 oy | e oppete cartridge. T and €
’ i d - - P MT5# 5A 4-84 49 -R.P. £83 N
7445 281  2:18174121 0-47 0.42|74200 26-40 21-12 50\'; "a"sformers | our Price £54-80 (carr £1-50)
7446 231 £18i74122 170 1.58 it 200-220-240V. Sccondary voltage, | OF £1:32 weekly for 32 weeks
: 33, 40, 50V or 25-0-20V. Hiltone 20 + 20 Systeu
Resistors £ Includes Hiltone 20 watt RMS amp,
VEROBOAR (1”‘\ éfgg Hlltouesspeakers, 8P25 Mk.cl\' turn-
1 watt 59 01 0-1 A - table, G80O cartridge. I and C.
} ot Eof; carbon i; 21 x 33 24p 19p MT105  3a 484 K.R.P. £104
1 watt 10% carbon ......... ogwp | 2 xo 27p 23p MT106 44 6-02 Our Price £79-60 (carr £1-80)
range 10 ohms to 4:7 megohms. 33 x 3% 27 23p 60V transformers or £1-03 weekly for 104 weeks
} watt mfo 2% ... ... AU . 4p 31 x5 31p 31p Prim. 200-220-240V. Secondary voltage, .
range 10 ohma to 1 niegohms. 7 x 2 82p 63p 240 50, 40, 48, 60V er 24-0-24v or | Hiltone TA100 Syaterns . iltone
17 x3% £1.10 87p 30-0-30V. npeak;rﬂ Garranl 2025TC turntable with
17 X 5 (Plain) 90p £ p.jp. | vpeakers. Garrard S92
MINITRON DIGITAL Pin insertion tool 57p 57p MTIZAT 054 1-Zg $Ep ‘]{"l““l',’gsl“l';"' and C.
Spot face cutter 46p 468p MTI126AT 1A 2- 34p Cn . ™
|NDICATQR TYPE 3015F Pk 36 Pins 20p 20p 9 3.90 14p Our Pf’lct’: '£84 50 (Lal"r £1 89)
Read 0-9 and decimals. ONLY £1.45 Miniature transformers or £1-21 weckly for 52 weeks
22OV xs PP
2 VOLUME CONTROLS 100mA  6-0-6V  0-9 15p
e(tro‘ tic Y i BT909  100mA  9-0-9 098 lap
. y za°;°"'t'°':e_'(:)'; v son BT12012 100iA -12v 108 Lop
rbon_track 5 o 22MQ. { BT24024 100mA 24-0-24V 185 1)
Capacltors Log of Linear. 2000 25
Single 13p. Dual gang (stereo)44p. i bt i
4 VOLT | 16 VOLT | 40 VOLT | Single tvpe with b k. switon 195 | Sensn tap | 0C4s 16| tams o |
47uk 8ip | 16uF B3p [47uF Bip extra. ¥ 18p | OC45 10p | 100V 22p
loouk  &4p|3dul 8ip|68ul 10p AC128 15p | OCi1  1lp|200v  24p
200uF  68§p|150uF  8}p|100uF 9p r—— ACI41K 28D 600V 27p
320uF 64p|150uF 8p | 220uF 11p CARBON SKELETON ACL4PK 268p .
1000uF  13p|220pF 9p|470uF  19p | PRESETS o 18p Thyristors
4700uF  20p|680uF  17p|680uF  25p ) . ) \C187  24p 1 amp
1000uF 17p | 1000pF 25p Small high quality type (linear ‘\ClBé 24 S0V 20p
6:3 VOLT |i5004F 25p|2200uK  4dp only). All valves 100°5 meg ehms JACIS"K 28" 100V 32p
33uF 84p |2000uF  43p — 1 watt 6p each las .28" 200V 34p
68uF 64 —2 5 watt 83p each “:Y);:”gl‘ P | 100V 44p
150uF 8ip| 25 VOLT y 3 amp
470uF  1lp|10uF 64 50V a%p
680uF 13p|22uF 8ip PE RONDO 100V 44p
1600uF  18p[47uF sip| 63 VOLT KIT AVAILABLE 200V 48p
2200uF  18p|100uF 8p|1uF 8ip AT B R 400V 86p
3300uF  26p|150uF 8p|22uF 6ip WA i 5 amp
220uF  10p |4 7uF 8ip 50V 46p
10 VOLT |470uF 13p|6:8uF 8ip SLIDE 100V 57p
3 LIDE SWITCH o0
22uF 64p |680uF  20p|l0uF 8ip . 200V 86p
47uF 61p | 1000uF 22p | 22uF 8ip SPST 11p each. D.P.D.T. 13p each. | 400V 7P
100uF  6ip|22004F  38p |68uF 10p Veincs
zzo“; lgp 5000uF  68p|100uF  1lp e
3304 P 150uF 18p e
170uF  10p| 40 VOLT o204  1p {‘X:ﬂ;‘;u“ NEON Lo ggp
1000uF  11p |6-BuF 84p [330uF 22p . 100v 77; Incluiles
1500uF  20p 15uF 83p [470uF 26p 240% or 110V 1-4 5p. 5 plus 4ip Bamp % DJ 160 watt discotheque amp with full
2200uF  24p)33uF 8ipl1000uF  44p | each. 100v  66p mixing and PFL facilities. £9075
N 200V 88p % Stereo headphones with booin mli:r‘;)o-
v phone. 3
Mu"ard Po'yeSfer CapaCIfors IN4003 10p ?80,,,,,1; D + Trannies Disco Console—with 2
€280 SERIES IN4004 10p | joov  99p Garrard 8P25 Mk. IV turntables with
250V P.C. mounting: 0-01uF, 0-015. 0:022 33p. 0-033, 0-047,0-0684p. 01 43p. 015, IN4006 15 g G850 cartridges. £57-50
u P 200V £1-32
022 Bip. 0:33 7p. 047 9p. 0-68 12p. IuF 14p. 1-5uF £22p. 2:2uF 27p. INAI48  6p | 400V £1-43 | Kk Pair 50 watt speakers. 243
€296 SERIES IN5400 1eg| or Complete System £182-50 carr £3
400V : 0-001uF, 0-0015, 0-0022, 0-0033, 0-0047 3p. 0-0068, 0-01, 0-015, 0-022, 0-033 33p. IN5401 17p | 400mW S terms £2:38 weekly over two years
0-047, 6-088, 0-143p. 0-15 84p. 0-2283p. 0-33 12p. 0-47 1dfp BFY52 17p | IN5402 19p | Zener Diodes | (Lotal £225) % )
160V: 0-014F, 0015, 0:022, 0-033, 0-047, 0-068 33p. 0-1 4p. 015 4p. 0'1 43p. | MP8111 36p | IN3404 2dp | 3-3 to 33V We atock a full range of Disco Equipment.
015, 0-22 byp. 033 7p. 047 93p. 0-68 12p. 1uF 14yp. 1-ouF 22p. 2-2uF 24p. | 0C28  50p | INo406 28p|  11p each ! Send for list or pay us a visit
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Sinclair Project 80

exciting

pul put2 out bass
2 rad

upe
nght

i il

Stereo 80 pre-amplifier/control unit

scratch

Project 80 tuner Stereo decoder Project 80 Active Filter Unit (AFU)

only 2" deep x 2"’ high

Living with hi-fi takes on new meaning with Sinclair Project 80. The electronics of these revolutionary new modules are all contained within
elegantly designed matching cases no more than three-quarters of an inch deep. They are designed for mounting on any appropriate flat
surface by means of 6BA bolts extending from the rear of each module and which pass through suitably drilled holes. Connections are taken
away out of sight in a similar manner. The possibilities opened up by Project 80 are endless — superb hi-fi systems can be installed in ways
hitherto only dreamed about and never before made practical. No more cutting out and shaping to put modules in position. A few holes
drilled with the aid of templates supplied and the job is done. Now you need never again be faced with problems of keeping the hi-fi from
clashing with carefully thought-out furnishing schemes. (That will surely please wives!) Slider controls have been introduced in place of
knobs and all modules in the range incorporate new up-dated circuitry with emphasis on performance standards and built-in protection
against overload and shorting. The aim was to re-think modular construction completely — to make it infinitely more versatile, even simpler
and more reliable — the result — Project 80 — another triumph for Sinclair, and the most exciting construction modules ever.

the slimmest,most elegant hi-fi modules ever made

Typical Project 80 applications

System The Units to use Units cost

Simple battery record player Z.40 £5-45
54pV AT

Mains powered record Z.40,PZ.5 £10-43

player f1.04VAT

30W. RMS continuous 2 Z.40s, Stereo £30'83

sine wave stereo amp. 80;PZ.6 f308VAT

50W (8 Q) RMS continuous 2 x Z.60s, Stereo £33 83

sine wave de luxe stereo amp. 80; PZ.8 f338VAT

Indoor P A, Z.60,PZ.8 £14-93 Mount Project 80 on a bookshelf
f149VAT. a loudspeaker, a lampshade base

a false wall with two Q.16 loud-
Project 80 FM tuner, decoder. and A.F.U. may be added as required speakers . .. almost anywhere.
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new thinking in medular hi-fi

Stereo 80 pre-amplifier
and control unit

@ For P.U., radio and tape
@ Tape monitoring switch
@ Simplest ever fixing

Each channel has its own separate tone and volume controls operated by
slicers, enabling 1deal environmental matching to be obtained. A virtual
earth input stage forms part of the up-dated circuitry that ensures the
finest possible quality from all signal sources. Generous overioad margins
are allowed on all inputs Clear instructions with template are supplied.
TECHNICAL SPECIFICATIONS

Size— 260 - 50 < 20mm (105 - 2 « 3ins)

Finish — Black with white indicators and transparent S iders

Inputs — Magnetic pick-up 3mV RIAA corrected, Ceramic pick-up 300mV

Radio 300mV; Tape 30mV
Signal/noise ratio - 60db
Frequencyrange — 20Hz to 16KHz .
Power requirements — 20 to 35 volts
Outputs - 100mV -+ AB monitoring for tape

Controls — Press button for tape radio and P.U Shiders for volume,

bass { - 12dBto - 14dB at 100Hz) treble (- 11dBto ~ 12dB at 10KHz)

rep. £11.95
Project 80 FM tuner

and stereo decoder

1dB.10Hz10 26KHz . 3dB

~£1-19
V.AT.

@ Twin dual varicap tuning:
4 pole ceramic filter: state stereo indicating
switchable A.F.C. beacon.
Making the Project 80 F M. tuner and decoder available separately gives
a wider choice of systems and saves money where stereo reception may
not be required. The tuner 1s a tnumph of electronic design and assures
excellent performance. The decoder gives a 40dB channel separation with
160mV output per channel. Both units may be used with other than
Project 80 systems.
TECHNICAL SPECIFICATIONS OF TUNER
Size -85 x 50 » 20mm (33 < 2 x 3ins)
Tuning range - 87-5to 108 MHz
Detector - |.C balanced coincidence for good A M. rejection
One |.C. equal to 26 transistors
Distortion —-2% at 1KHz for 30% modulation
4 pole ceramic filterin |.F. section
Aerialimpedance — 75 Qor 240-300
Sensitivity — 4 microvolts for 30dB quieting

@ On the decoder, solid

Output — 300 mV for 30% modulation +£119
Power requirements — 23 to 33 volts R.R.P. £11 . 9 V.AT.
DECODER .

Size-47 x 50 x 20mm (12 x 2 x 1) rapr. £7.45 7974

One 19 transistor I.C.
Guarantee

If. within 3 months of purchasing any product direct from us, you are
-dissatisfied with 1t, your money will be refunded on production of receipt
of payment. Many Sinclair appointed stockists also offer this guarantee.
Should any defect arise in normal use, we will service it without charge.

— | — || g

Sinclair Radionics Ltd. London Road, St. lves, Huntingdon PE17 4HJ
Telephone St. lves (0480) 64646
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Z.40 & Z.60 power amplifiers

-

Intended for use In Project 80 instailations, these modules readily adapt
to an even wider range of apptications. Both incorporate built-in protec-
tion against short circuiting and nsk of damage from mis-use 1s greatly
reduced

Z.AOTECHNICAL SPECIFICATIONS

Size — 55 x 80 x 20mm (2 x 3§ x 3ins) 9 transistors

Input sensitivity — 100mV

Output — 15 watts RMS continuous into 8 Q [35v)

Frequency response — 10Hz — 100KHz - 1dB

Signal/noise ratio — 64dB

Distortion —at 10 watts into 8 Qlessthan0 1%

Power requirements — 12 to 35 volts

Z.60 TECHNICAL SPECIFICATIONS

Size —55 x 98 x 15mm (2} x 33 x 3ins) 12 transistors

Input sensitivity — 100-250mV

Output — 25 watts RMS continuous into 8 € (45V).
Distortion — typically 0-03% °

Frequency response — 10Hz to more than 200KHz . 1dB
Signal/noise ratio — better than 70dB

Built-in protection against transient overload and short circuiting
Load impedance - 4 @ min. max safe onopen circuit

ZA40RRP £5.45 1 054VAT Z.60RRP.£6.95 -063pv AT

Project 80 active filter unit

Makes a highly desirable part of
any worthwhile system where
inputs may be fromrecord, radio
or tape As with Stereo 80,
separate controls applied to
each channel make It easier to
obtainideal stereo balance

TECHNICAL SPECIFICATIONS
Size —108 x 50 x 20mm (45 x 2 x jins)
Voltage gain — minus 0-2dB
Frequency response — 36Hz to 22KHz controls mimimum
Distortion — at 1 KHz — 0-03% using 30V supply

HF cutoff (scratch) — 22KHz to 5-5KHz, 12dB/oct slope
L.F. cut off (rumble) - 28dB at 20Hz, 9dB/oct slope

rer. £6.95 999

VAT,

Power supply units
PZ.8

Stabilised Re-entrant current imit-
Ing makes damage from overioad or
even direct shorting 1mpossible.
Normal working voltage (adjust-
able) 45V.

@ For scratch and
rumble control
@ Transistorised
active circuitry

RR.P.£7-98 + 0:79p VAT,
Without mains transformer

PZ.6 35V. stabilised
R.R.P.£7-98 + 0-79p V.A.T.

PZ.5 30V unstabilised
R.R P.£4-98 + 0-49p V.AT.

To SINCLAIR RADIONICS LTD. ST. IVES, HUNTINGDON PE17 4HJ

Please send post paid _

for which | enclose Cash/Chequefor £ _including V.A.T.
Name _
Address

PE6
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G. F. MILWARD 369 Alum Rock Road,

Birmingham B8 3DR. Tel. 021-327 2339

SPECIAL OFFER !!!

MULLARD ELECTROLYTIC CAPACITORS

071 and 072 Serles

Workin Capacitance Max Ripple
Type No. Voltage Vdc uF * Currentat 50° C  Weight  Price
071 15332 16 3300 2:4 amps 1oz 154
SMALL ELECTROLYTICS 071 15472 16 4700 3:9 amps 1oz 17:
Ref No Capacity  Voltage Price  Ref No Capacity  Voltage Price 071 15682 16 6800 5 8 amps 140z 22p
H8 1 1uF 150V 4p | w74 64uF 072 15752 16 7500 + 7500 10-5 amps 30z rp
HB 2 2 2uF 25V 4p | {7 4A G4uF 072 15113 16 11000 + 11000 13-8 amps 4j0z 49p
HB8/2A 3 3uF 25V 4p | H/S 80uF 072 16502 25 5000 + 5000 9 6 amps 3;02z 3Tp
H8 3 3uF 50V 4 | H8 o 125uF 072 16752 25 7500 + 7500 12 6 amps 430z 49p
HB8 3A 4uF 50V 4 | H7/8A w 100uF 071 18681 63 680 2-1amps oz 15p
H8 4 4 TuF 25x 4 | w79 o 100uF
F 1
"e 6 oE WS me @ 2 106 and 107 Series
8 8A 160F 16V f0a O 16onF 106 16223 % 22000 17 amps 100z £1-12
H8'9 20uF 6V m H7 11 @ 160uF 106 17103 40 10000 12 amps 730z 94p
H8 9A 20uF 70V H7 1A W 150uF 107 10222 100 2200 10 amps 502 T4p
H8 10 g?uF 50V 4p | H713A @ gggu; 2 o
HB 10A 2uF 100V 4p | HIN4 W P A i
H8 11 25uF 2V dp | Wrtea B 220uF ey 6p IJ? ¢ INSE:G’J V?e"age Capaﬁgggoce m‘gm P;lf:
H8 11A 24uF 275V 4p [ H7/15 v~ 220uF 25V Sp 104 90003 20 49000 1602 30p
Hg 12 32uF 1BY - dp | HTISA eo 220uF v 0e B 102 16802 2 8000 702 L/
HE 124 30uF v dp ) meta Wo2s0uF ey 3 B 404 g00p1 45 20000 1602 50p
H8 13A 32uF ggx ;9 H6/2 (‘.'t} gleu; gsgv go
HB 14 40uF HE'3A 200 - P A further 10% di
A a0F oV ‘: e = 30uF oV -4 turther 10% discount .On lots of 100 of any one type
H8 15 47uF 50v 4p | HE/4A ) 330uF 16V 5p Please calculate the weight of your order and include appropriate postage.
H8 15A 40uF 35V 4p | He/5 O 330uF 25V 10p
H7 1 50uF (34 3p | H6.5A Q. 330uF 3V 15p Not over Ordinary Parcels Not over QOrdinary Parcels
H7 1A 50uF 10V 4p | He/8 470uF v 10p ] 20p | 101b a2p
H7 2A 64uF 25V 20| HBBA 470uF 35V 20p f X 229 | 14Ib 52p
H7 3A 64uF 25V 4p | He9A 400uF 40V 20p 4lb 27p | 18Ib 62p
6lb 32p | 221b 720
° 8lb 37p
ALL GOODS PLUS 10% V.A.T.
UNIJUNCTION TRANSISTORS similar to 2N2646 25p
100 }-; WATT RESISTORS 1 VERO-BOARD CUTTER 20 ASSORTED UNUSED 8 COMPUTER PANELS
£1 100 CéﬂAH!C £1 5 24inx1inx0-15 BOARDS £ MARKED, TESTED £ CONTAINING MASSES OF
CAPACITORS 50 8Q.IN "'ODD PIECES" TRANSISTORS DIODES, TRANSISTORS,
100 DIODES VERO BC108, ETC. INDUCTORS, RESISTORS
AND CAPACITORS
POSTAGE 15p PACK No 1 POSTAGE 15p PACK No 3 POSTAGE 20p PACK No 5 POSTAGE 27p PACK No. 7
100 RESISTORS 100 RESISTORS : 1 TRANSISTORISED 100 RESISTORS
£1 100 CERAMIC £1 100 CERAMIC £1 SIGNAL TRACER KIT £ 100 CAPACITORS
CAPACITORS CAPACITORS 1 TRANSISTORISED (ASSORTED TYPES)
100 POLYSTYRENE 50 MULLARD POLYESTER SIGNAL INJECTOR KIT
CAPACITORS CAPACITORS
POSTAGE 15p PACK No. 2 POSTAGE 13p PACK No. 4 POSTAGE 20p PACK No. 6 POSTAGE 20p PACK No. 8

TEAMIPLS

MONEY BACK IF NOT SATISFIED
al]l brand new, full spec. Top grade.
edFree fabulous NEW catalogue. Send SAE.
r + 1,8" in q "
dat'als_f’" LED s 17p? Til209.:,22,
BIGY4 panel clip &RED LED 28p. GREEN &clip39p
INFRA RED LED £1. 1Cphoto amp4 4p.& amp,swncﬁ’SSp

7!
f

lllﬂllal nlsma' LED% 0-o0ppi. £1-69  [Salimeme
Minitron type 0-9dpDIL£119. SOCKETS 13p. from£25
\IC ODIGITAL CLOCH ciips. :
Texasetcwith 4displays €12 6displays& chip£14. pch€149

Mostek date & alarm chips with 6 displays £19.
it All parts & case. National chip. 4digit £20. 6x

srintegrated circuits

£23]
?C’\g%%‘%’f
R < T 3
741:8pin 29p, 1099 & 14pin27p_748 33p 709 2Ip |fully g
555 timer 79p ZNa4l14 rx.£110[built

710 35p 723 59p.
703 rf if 28P mc Iglo&led €276 mc1339€1-20 TADIOO &if£2

IAMP+ REGULATOR 7805,5(&7-20)V.also 12 & 15V £1-49
AUDIO AMPS:mfc4000 50p; | &2WEI19;3W £129;6W...

gates 7400 etc 16P 7413 32P_7447 £1-25 190 TTL

7470/72 32P 7474/ 76 39P 7490 63P
7492“(;?6? 74I2I49P.&allol|'(l)e;rs incat. / low prices.

pin counter/driver 90/47 £2:25 DA O pch.PEN 69p.
DIl. SOCKETS:Profesional /gold PPins hior lo grofile8,l4.16pl’inl3l’

2N3055 33p.four £1. BC107,BC108,BC109 all 7pea
IN914 3p ZENERS BZY88 8p.1A RECTS 50v 33P 400v S5p.BRIDGE 20p
FETS:2N3819 19p 2N3823E 20p 4410 25p BC182/3/4 10P
BC212/3/4 11p BCY7O0 13p BD131/2 35p ea. BFYS5V23 ISpTISL3 25p
2N2926 Oy 7p 2N3053 15p 2N3702/3/4/5/6/7/8/9/10/11 all 9p ea
[2N3904/6 Thp HEATSINKS 5/T05 18f/T018 S5p.TO3:4YL 29p TV3 14p)
CAPACITORS Z5v10,%0,100uf 5p.DISCS 4p,PRESETS 5p.CARBON -
POTS |1P.Switch+ | P.Dual S SP. l(JLTRASONIC TRANSDUCERS £2ea

'l—'_' FLUORESCENT LIGHTS8W.13" [2VOLT £2:59
'Bmpus ADD 107 VAT TO PRICES.P&P 10P CWO,

data

FrVisi

alazironizs PO. BOX 29 BRACKNELL,BERKS.
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SICK OF WAITING FOR COMPONENTS

Try our express service (normally return of post)

Prices very competitive — for example:—
%W 5% carbon film resistors — 1p.
%W 2% metal oxide — 3%p.

BC 107/8/9 — 10p 2N 3704 — 13p.
BC 177 - 17p. 2N 3707 — 13p.
2N 1302/3 — 16p. 1N 4001/2 — 6p.
2N 3055 — B3p. 1N 4003/4 — 7p.
2N 3702 — 13p. 1N 4148 — bp.
2N 3703 — 14p. 1N 5401 — 16p.

SINCLAIR CAMBRIDGE CALCULATOR
Ready to use—only £26-50

PRICES EXCLUDE VAT. 10P P.&P.

Forward 15p.for our illustrated catalogue to:—
DART ELECTRO SERVICES, 24 South Town,
Dartmouth, Devon. Competitive prices and descrip-
tions of hundreds of components, accessories etc.

NEBME: ettt e e e
Adress: ..ot ee e e e eer e e e ar e e e
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* *
Dimmit
range of light dimmers

Illustrated is the popular PMSDIO00 module.
A 1000W professional quality dimmer, linear
operation, interference suppression, 60mm slider
range; size 12 x5 x4 cm. ldeal for low cost stage
and disco lighting. Used by schools, theatres,
studios, etc. Complete with scale plate, fixing screws
and full instructions. £€6:50 inc. VAT, add 10p P. & P.
Also available in 2kW, with separate heatsink.

The Dimmit range includes standard wall mounting
models for home and office, etc. Professional modules for
use on lamps, heaters, motors, etc. Rotary and Slider
control versions. Ratings: [,000W, 2,000W.

EW addition to Dimmit range—Model SL.800 sound to light
converter. Modulates the lightin time with sound, Built-in microphone.
Just place unit near any sound source—radio, hi-fi. tv, human voice, etc.
No connections to speaker required, simple wiring—similar to dimmer.
Rating 800 watt. Full instructions. £7-60 inc. VAT, add 10p P. & P. Send
10p for complete illustroted catalogue ond price hist.

A== CONTACTLESS ELECTRONIC
& . IGNITION BY MOBELEC

We break the price barrier with
this trouble-free inductive dis-
charge contactiess ignition which
replaces contact points by a
solid-state trigger-head giving
ST\IOLQA £]3-95 ;:P high energy spark for excellent

P cold-weather starting and super-
smooth tick-over. Designed for 4 or 6 cylinder neg. earth cars
at a price you can afford. Easy to fit, clear illustrated
instructions, free fitting kit. State model, make and year.
Other Mobelec capacitive discharge E series models avail-
able. Mobelec E series for high performance engines. 4 and
6 cylinder NEG. AND POS. EARTH, £22-82. 8 cyl., £24-75.
Post free.

YOUNG ELECTRONICS n.ii order oeoe.

54 Lawford Road, London NWS5 2L N. Telephone 01-267 0201

SILHILL PRODUCTS gl.y':l'n‘;i/:hzaz“ ok T 521440 3600

would you pay twice
the money for only
half the performance?.

FREE!

32 Pa e booklet
Collectors Guide 1o
OO Great [Records

Which is the best version of Brahms' 3rd Symphony
... orthe Rolling Stones at their greatest ? It may
not be the £2-45 version . .. it could be 99p!

This outstanding guidg, lists Audio’s 100 great
records—and the reason why ... classic. .. rock
...jJazz...pop...

CARL PALMER of ELP
First—and only—man with a synthesized drum kit.

Build your own Hi-Fl cabinet
. Specially designed equipment storage unit.

MANY OTHER FEATURES—MAY ISSUE

O .
OUT NOW 25p @
THE HI-FI MAGAZINE
FOR LEISURE LISTENING
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Practical Electronics Classified Advertisements

RATES: 9p per word (minimum 12 words). Box No. 20p extra. Semi-Display £7 per single column inch. Advertisements must be
prepaid and addressed to Classified Advertisement Manager, “Practical Electronics” IPC MAGAZINES LTD., Fleetway House,

Farringdon Street, London EC4H 4AD

SITUATIONS VACANT

TECHNICIANS AND ENGINEERS
FOR ST. ALBANS AND LUTON

QUALIFIED OR NOT!

OPPORTUNITIES for challenging work on testing and
calibrating valve and solid-state electronic measuring equip-
ments embracing all frequencies up to u.h.f. in Production,
Service and Calibration departments.

APPLICATIONS are invited from people of all ages with
experience or formal training in electronics and from Ex-
Services technicians.

HIGHLY COMPETITIVE SALARIES, negotiable and
backed by valuable fringe benefits. Overtime normally

available.

GENEROUS RE-LOCATION EXPENSES available in
most instances.

CONDITIONS excellent; free life assurance, pension
schemes, canteen, social club.

374 hour, 5-day, working week.

WRITE or phone for application forms quoting reference

PE746,

MARCONI INSTRUMENTS LTD,
Longacres, St. Albans, Herts

Tel: St. Albans 59292

Luton Airport, Luton, Beds

Tel: Luton 33866

A GEC-Marconi Electronics Company

TME QUEEN S AWARD

TG iNDOSTAY 1311

MEN!

£70 p.w.
can be 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? £3,500 + p.a.

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

London Computer Operators
Training Centre
T58, Oxford House
9-15 Oxford Street, W.1
Telephone 01-734 2874

AUDIO TESTERS

EXPERIENCED

FOR LEADING ELECTRO-
MUSICAL COMPANY

Interesting work with Mixers—
Echo Units—Amplifiers (Valve
and Transistor), etc.
High rates for right man

66 OFFLEY ROAD

wen] LONDON, 5.W.9
Phone 01-735 6568

COME DOWN UNDER

Here's a once in a lifetime opportunity to work for Australia’s leading electronics company
specialising in the supply of components to hobbyists and industry. The Dick Smith Electronics
Centre. situated in Sydney. is expanding its activities very rapidly and we desperately need staff. both
for counter sales and mail orders. Interested”?

We want people with experience in this field who will come out for at least two years. In return we will
guarantee your return flight (but we know with all the opportunities out here you will never go
back).

Pay naturally depends on experience but would be in the vicinity of £3000 p.a. for counter and
mail order staff rising to £5000 for those with management experience.

The weather is great, our winter is like your summer. The beaches fabulous. The future unlimited.
So please write to Dick himself (airmail of course) giving a brief life story and enclosing a photo if
possible. All replies will be treated in strict confidence. Write now to:

Dick Smith, Managlng Director, Dick Smith Electronics Centre,
162 Pacific Highway, Gore Hill, N.S.W. 2065, Australla

P.S. This advertisement was written by someone who grabbed a similar opportunity three years ago
and hasn’t looked back since!

TEST ENGINEERS

Vacancies for young engineers eager
to work in an expanding company
specialising in portable electronic
instruments.

Levell Electronics Ltd., Moxon St.,
Barnet, Herts. Telephone 01-440 8686

WANTED

TOP PRICES PAID
NEW VALVES AND TRANSISTORS
Popular T.V. and Radio types

KENSINGTON SUPPLIES (B)

367 Kensington Street
Bradford 8, Yorks.

SERVICE SHEETS

8ERVICE 8HEETS, Radio, TV, etc. 8,000 Catalogue 20p and S.AK
nmodels, Catalogue 15p. S.A.E. enquiries.
TELRAY, 11 Maudland Bank, Preston.

. Sussex. Telephone Hastings $29066.

564

S8ERVICE SHEETS for televisions, radios,
transistors, record players, tape recorders, ete.,
from §5p with free fault-finding guide. Over
| 10,000 models available. S.A.K. enquiries.
HAMEILTON
RADIO, 47 Behemia Road, St. Leonards,

LADDERS

LADDERS. “Special  Offer”  unvarnished
triples.
£18-90 delivered, HOME SALES LADDER
CENTRE (PEE2), Hallane (North), Hales-
fleld (1), Telford, Shropshire. Tel. 0952
56644,

Oft Tin closed—23ft 1lin extended.
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EDUCATIONAL
CITY AND GUILDS EXAMINATIONS

Make sure you succeed with an ICS
home study course for C & G Electrical
Installations, Telecommunications
Technicians and Radio Amateurs. Free
details from: International Corre-
spondence Schools, Dept. 730G, Inter-
text House, London, SW8 4UJ.

COLOUR TV SERVICING

Make the most of the current boom.
Learn the techniques of servicing
Colour and Mono TV sets through new
home study courses, approved by
leading manufacturers. Also radio and
audio courses. Free details from:
International Correspondence Schools,
Dept. 730G2, Intertext House, London,
SW8 4U1J.

TECHNICAL TRAINING

Get the qualifications you need to
succeed. Home study courses in Elec-
tronics and Electrical Engineering,
Maintenance, Radio, TV, Audio, Com-
puter Engineering and Programming.
Also self build radio kits. Free details:
International Correspondence Schools,
Dept. 730G3, Intertext House, London,
W8 4UJ.

FOR SALE

TV LINE OUT-PUT TRANSFORMERS
Tidman Mail Order Ltd,, 236 Sandycombe
Road, Richmond, Surrey TW9 2EQ
01-948 3702

SEEN MY CAT? 5,000 items, Mechamcal and
Electrical Gear, and materials. S.A.E. K. R.
WHISTON, Dept. PE, New Mllls Stockport.

CATALOGUE NO. 18, Elcctronic and Mechan-
ical Components .uul manufacturers’ surplus.
Credit vouchers value 50p. Price 23p, inclu-
ding  post. ARTIUR SALLIS RADIO
CONTROL LTD., 28 Gardner Strtct Brighton,
Sussex.

LIGHTSHOW PROJECTORS from only £17,
effect wheels from only £4. Many Ilghf\ll(l\\
bargains at ROGER \QLIRU'. (Disco
Centre), 176 Junction Read, London, N.19.
‘Fel. 01-272 7474,

S8AVE PETROL—Know instantly your m.p.g.
with a Baron M.P.G. Meter. Model 1b new
available, suitable for 12V neg. or pos. earth
cars with =L electrie fuel pump, not P.1.
models.  Kit mmpluh- with all components,
P.C. board and 3 1.C.s: requires 1mA meter
(not supplied), £10-50 plus 20p . and P.
Plpase state make, model and year. BARON
ELECTRONICS (Dept. PE/6), 176 Brookhurst
Avenue, Bromborough, Wirral, L63 0PF,

SPECIAL OFFER—Indicators 3015F and G,
D43, (D66, only 95p. Chips 7447 (BCD-7
SEG), £10 1012 6W amp, £1.50; 743P81U, B6p;
BC1R2, 183, 108, 141, 8p each; MJ3001, £1.
1H0W npn, npn ph()tn transistors, 26p, 1N1001
11N 41458, 5p. 10A, 150V bridge, £1. Interested ?
Then get our (';\t. (10p P.O.). now! ALPHA
ELECTRONICSK, 73 Moorgate, .London, E('2.
(Mail order only. Prices exclude VAT.)

SINCLAIR STEREO-60 with [D>Z.6, ete.
Almost completed, requires resistors. Modules
guaranteed July '75, £22 o.n.o. Box No, 53,

VALVES, VALVES AND MORE VALVES.
Large stocks, many types, 1930 to 1074,
S.ALE. for quotation. List 10p. COX RADIO,
The Parade, liast Wittering, Sussex.
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£30. Cossor D.B. Oscilloscope 1062. Handbook
and spare tube. Phone Bordon Hants 2405.

EXCESS 8TOCK S8ALE. TTIL, I.C.s and other
('Ulnpunents Send s.a.e. for list to Mfs AL
LENNOX-MARTIN, EM.X., LTD., 46b
Cricklewood Lane, N.W. 2,

SUBMINIATURE RELAYS. ('oil 100 ohms
4+5-9V  d.e. Contacts S.[.0.0. 1A, 24V
a.c./d.e. Dimensions 018 s T0mm.,
Mounted on €. strip, 50p, nu. Po& P oetel
I b, SMITH, 38 Leasway, Wickford, Lssex,
RR12 OH E.

SUPERB INSTRUMENT CASES8 by Bazelli
manufactured from heavy duty PVC
steel, choice of 30 types, send for free list.
BAZELLL INSFRUMENT CASES, Dept. 23,
St. Wilfrids, Foundry Lane. Halton, T.A2 61T,
Nr. Lancaster.

BOOKS AND PUBLICATIONS

Handbook of Tested Transistor Circurts. . ... ... £0-40
Radio Servicing for Amateurs, . .. ... ..., .... £0-20
Practicat Radio Inside Out. . .. .. .. £0-40
Coil Design and Conslructnon Manual ........... £0-30
Boys Bk of Crystal Sets and Simple Circuits .. £018
Transistor Ctrcuits Manual No. 1. ... .. ....E015
Transistor Circunts ManualNo. 2.. ... .. . .£0-15
Transistor Circuits Manual No 4. €0-15
Transis Circurts for Radio Controlled Models, £0-40
Rad & Electr Colour Codes and Data Chart. . .£0-15
Handbk ot Transistor Equiv.and Substitutes, ... .€0-40
Hi F1, PA & Disco Amplifier Design Hndbk, . . .. £0-75
Radio Servicing Problems .. . ... .. ... £0-45

Electronic Circuits for the Amal thogvapher . €0-60
Handbook of Simple Transistor Circuits .
Modern Transistor Circurts for Beginners, .. .. . .
Sound and Loudspeaker Manual. . . .. .
Practical Car Radio Handbook. .......
Radio TV and Industrial Tube & Valve Equw
Know Your Oscilloscope . .
Telewision Servicing Vol. No 1.
Telewision Servicing Vol. No 3. ..
Television Servieng Vol. No. 4.. ..., ... ... .
Using an Oscilloscope. .. .. ... ............
Servicing Transistor Radio Receivers ...
Television Timebase Circurts. ... ... ..

N NEW TITLES NOW AVAILABLE
2nd Book of Hi Fi Loudpeaker Enclosures .. .. .. £0-60
Manual of Etectronic Circusts for the Home, . .. . . £0-50
Modern Crystal Set Circuits for Beginners. . .
Electronic Novelties for the Motorist. . .. ...
2nd Book of Transistor Equiv. & Substitutes.
Handbook of Electromic Musical Novelties. . . .

Transistorised Novelties for Hi Fr Enthusiast. . . . . A.EO-35
Fault Location Exercises in Rad.& TV Vol.1... . £0-80

Fault Location Exercises in Rad.& TV Vol.2. .. ., £1-35
Colour TV Picture Faults. . ............ .
Practical Transistor Novelty Circuits
Semi-conductors from A—Z. ... ... .. .. ... ..

Radio Receiver Construction using 1Cs & Transis . £O-60

104 Ham Rad. Proy.for Novice & Technician. . .. .. £1-25
ICs & Transistor Gadgets Construction Handb’k . . £0-60
Integrated Circuits Equiv.& Substitutes Hbk. . . ... £0-75

PLEASE ADD 10% FOR POSTAGE & PACKING
FREE lists of other titles avail on request. Send to.

RADIO BOOK SERVICE
DeptA 40 Elwill Way,Beckenham BR3 2RZ

RECEIVERS AND COMPONENTS

STEREO FADERS

78 mm fixing centres. 64 mm
travel.

1,000 fong Egen moulded slide
faders, 10K log stereo, only 39p
each including post and V.AT,

Cash with order to:

CHYMES
P.0. Box 87, Reading, Berks.

UNIT IN SMART ALI CASE, 11 x 11 X din.,
contains 8 silicon diodes, 600V, 20A, 8 8CRs 3 OR
400V 16A, Vinkors, 4 small, 2 large, together with
other components, £8 (45p). M.C. METERS, 3
assorted 2-3in, 21-15 (27p). & FIGURE RE-
SETTABLE COUNTER, 18/22V, works on 12V,
£2.20 (20p). 7400 SERIES ICs, 100n panel(s),
21 c.p. 2N8055 MOTOROLA, B4p post pald.
COPPER CLAD PAX. PANELS, 54 X 5iin, 6 for
45p ¢.p., 74 X 9in, 6 for £1.25 c.p. FIBREGLASS,
15 x 3in, 80p c.p. SMALL UNIT WITH 4
SILICON DIODES, 650V, 1§A, 4 BFY51 with heat
sinks plus resistors, 88p c.p. TAGBOARD with 2
BCY39, pnp 250mA (these are over £1 each new),
4 siticon divdes, resistora, 85p ¢.p.  VALUPAKS, P9,
100 zssorted sfmica caps, 65p: P11, 100 assorted
polystyrene caps, 75p; P13, 10 wire ended neons,
50p. post 10p any number of Paks. Send 10p
stamps for list of Valupaks together with computer
panels, etc.  Refund on purchase.

7LB ASSORTED COMPONENTS, £1-65 c.p.

2LB FIRSTS COMPUTER PANELS, £1-65 c.p.

3LB SECONDS COMPUTER PANELS, £1.40 c.p.

J.W.B. RADIO
2 BARNFIELD CRESCENT, SALE, CHESHIRE M33 INL
Postage in brackets. Mail order only.

R.T. SERVICES

(MAIL ORDER ONLY)
77 Hayfleld Rd., Salford 6, Lancs.

Veroboard 6-5 0-1 Matrix, 2 for £1.
4x4% 01 Maerix, 4 for £1. 12%3% OIS
Matrix, 75p each.

Mullard A.M. Module. L.F. Strip, LPI166,
£1:10 inc. P.P.

FM Tuner with R.F. Stage and A.G.C.,
3 transistors, neg. earth, 24X 2x |§ in with
circuic, £1-374 inc. P.P,

Crouxet Geared Motors, 30 or 60 r.p.m.
New, £1-54 inc. P.P.

UHF TV Tuners. Transistorised, £1:65
inc, P.P.

2500 Miniature Uni-selectors with base,
£3 inc. P.P.

Transformers. 7-5V +7-5V {A, 88pinc, P.P.
12-0-12V, 100mA, 90p inc. P.P. 9-0-9V,
100mA, 90p inc. P.P. 29V 50mA, 70p inc. P.P.
Brand new Boxed Rola Celestion Re-
entrant Speakers SD 25 with 100V line trans-
former fitted 150 without transformer £14
inc. P.P.

Transformer. 45-0-45V, approx. 2 amp,
£2-50 inc. P.P.

P.C.Board.S/S, 54X 54in, 10forT0pinc.P.P.
Panel with 2 SN7490, 2 SN7441 counting
circuit with end connector, £2:20 inc. P.P.
Transistorised Timer. Variable delay. 110
or 250V A.C. input. With instructions.
Brand new, £2inc, P.P. Size3” X 2" X 2".
Woods 5 fans. Very good quality. £3:30
inc. P.P.

Electrolytic Capacitors, 4,000 MF,50 VW,
44" x 13" 75p. inc. PP.

DRY REED INSERTS

Y ety .
Nahars 7 g
Overall length 1-85" {(Body length [|-17).

Diameter 0-14". Max. ratings 250v D.C. and
500 mA. Gold clad normally open contacts. 69p
per dozen; £4-12 per 100; £30:25 per 1,000;
€275 per 10,000. VAT and post paid.

G.W.M. RADIO LTD
40/42 Portland Road, Worthing, Suuex 0803 34897

MICROCIRCUIT ELECTRONICS
SYSTEM 30 HI-FI AUDIO MODULES
MEA30-2: 30W r.m.s. per channel stereo
amplifier (s/c protection) .. .. £10-00
PS22.2: Twin stabilised heavy duty (3:-5A)
power supply aa  aa .. £6:80
Suitable Transformer .. ., .. £3:00
Simple power supply kit .. .. £400
MEP-32: Stereo pre-amp with rumble and
variable scratch filters, full range tone
controls, and 4 inputs (including magnetic)

£13-00

DATA: 25p (not stamps, price refundable

on purchase of any module)

All prices include post and VAT.

Mail Order Service Only, Orders to:
MICROCIRCUIT ELECTRONICS (EI)
23 Pages Lane, LONDON Ni0 IPU
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PRECISION POLYCARBONATE CAPACITORS

ALL HIGH STABILITY—
EXTREMELY LOW LEAKAGE

440V AC (L 10°%) 63V Range
=1% 2% 2 5e
S0p | O-47ul  §6p 48p 36p
58p 1-opk 86p 56p 46p
2P 80p 85p  55p
A

© 85p

75p | 6-8uF 2184 £l 29 £1.09
0-68uF (27 % ]7) 80p | 10-0uF £2.00 £1.60 £1.40
10uF (27x17)  98lp | 15-0uF £2.75  £2-15 £1-80
20uf (2 x17) 21.22
TANTALUM LEAD CAPACITORS—\ alue« available:

0-22, 0-47, 1-0, {20V or 4oV
10 Ou.l‘ nt, ll)\'/'ﬂ\ or )u.l" al h\/l()\ ar 16V,
33-0uF at 6V or 10V ; 47- Ou.F at 3V or6V; 100-0pk at 3V,
ALL at 10p each, 10 for 85p, 50 for £4,
TRANSISTORS~A11 brand new and marked, full spec.
devices:

0-1uF (117 %
0-22pF(1§"

BC107 9p BC182/182L 1lp BFY.’:O 20p
BCi08 9p BC183/183L  1lp 20p
BCl09 9p BCI84/184L  12p 12p

AFL78 30p Be2ief212L 14p 2N3055 50p
POPULAR DIODES—All brand new and marked:
1N914 8p, 8 for 45p, 18 for 80p: INY16 8p, 6 for 45p, 14 for
90p; 1844 5p, 11 for 50p, 24 for £1; 1N4i48 5p, 6 for 27p,

12 {for 48p.
LOW PRICE ZENER DIODES 400::1\\ Tal.
dmA, Values available: 47 , 3 .
&2V, 9-1V, 10V, 11V, [2V, \,15\' ]ﬁ\

ALL at 7p eaLh 6 for 30p, l4 (nr84p HIPECI \LOE Fl- l(
6 off each \ol!age (90 Zeners) £4-95.
RESISTORS—High atability, low noise earbon flm 3%,
W at 40°C, §W at 70°C, E12 series only—from 22 Q to
2-2M Q. ALL at 1p each, 8p for 10 of any one value, 70p
for 100 of any one value. SPECIAL PACK: 10 of each
value 2:2Q to 2-2MQ (730 resistars) £5,
SILICON PLASTIC RECTIFIERS—I1 5 amp, brand new
wire ended DO27: 100 P.1.V. 7p (4 for 28p): 400 P.1.V. 8p
(4 for 30p): 300 P.1.V. 11p (4 fur 42p).
BRIDGE RECTIFIERS—2} amp: 200V 40p: 350V 45p;
600V &
SUBMINIATURE VERTICAL PRESETS—0-1W  only:
ALL at 3p eachi: 1000, 2200, 470Q, 680Q, 1kQ,
RO, 4Tk, 68k, lUkﬂ, 10k Q, 22kQ, 22k,
47k, 100k Q, 13 Q.
PLEASE ADD 10
ORDERS BELOW
COST OF SEA/ATRM -\IL

PLEASE ADD 10°, V.AT. TO ORDERS

Send 8.A.E. for lists of additional ex-stock itemns.
Wholesale price lists available to bona fide companies.

MARCO TRADING
Dept. E.6, The Maltings, Station Road,
Wem, Shropshire
Tel.: Nantwich (Cheshire) 63201 (ST 0270)
(Proprs,: Minicost Trading Lid.)

D PACKING ON ALL
IXPORT ORDERS ADD

ST

BRAND NEW COMPONENTS by return
Electrolytics 16V, 25V, 50V-0-47, 1, 22, 4.7,
10MF, 4p, 22, 47, 44p (50V, 5p); 100, bip
(50V, Tp); 220, 6p (50V, 9p). Subminiature
bead-type tantalums 0-1/35V, 0-22/35V, 0-47/
35V, 1/35V, 2:2/35V, $:7/35V, 10/16V, 22/16V,
4776V, 100/3V, 8p. Mylar Film 100V, 0-001,
0-002, 0-005, 0-01, 0-02, 24p; 0-04, 0-05, 3p.
Polystryrene 63V E12 series 10pl.~1000pl,
2p: 1.200pk.-10,000pF., 3p. Miniature High-
stab. resistors 5¢,, 12 series carbon film 4 W,
1Q-10MQ, (10°, over IMQ). Metal fihn
FW, 10Q-2-2MQ and 1W, 27Q-10MQ all 1p
each. Postage 8p. The (.R, SUPPLY (0O,
127 Chesterfield Rd,, Sheflield, 83 ORN.

5 N-CHANNEL FETs. Type 3319E (2N3319)
for £1 (inc. VAT). Full spee. transistors com-
plete with rircuit details for building volt-
meter, tituer, ohmmeter, ete. > For complete
list of FITs and other transistors availahle
send 10p P.O. REDHAWK SALES LTD.,
43 Station Road, trerrards Cross, Bueks, Mait
Order Only.

COMPONENTS GALORE. Pack of 500 mixed
components, Manufacturers’ surplus plus once
used. Pack inchides resistors, earbon and
W.W., capacitors various, transistors, diodes,
trimmers, potentinmeters, ote, Send £1 + 10p
Po& P.CAW.0. to: CALEDONIAN COMPO-
NENTS, Strathore Roail, Thornton, ¥ife.

RADIO & TELEVISION AERIAL BOOSTERS
£2.95, five television valves 45p. 50p bargain
transxstor packs. bargain £1 resistor and cap-
acitor packs, UHF-VHF televisions £7-50.
Carr. £1-50. 8. A K. for 3 leaflets. VELCO
ELECT[{()N[(‘S, Bridge Xt., Ramshottom,
Bury, Lancs.

TUNBRIDGE WELLS. ¢(omponents from
TELESERVICE, 108 Camden Road,
Tunbridge Wells, Kent. Telephone 31803,

566

— —— —

Unmarked, un-
diodes, tested,
a0 1504, QL
I.¢ 8 74 series untutml nnnnrku
e
959. NliL]'}l"Il‘l) .\l \II(()\I)I ¢ l'()l{\ 17
Coniston Way, Ehn Park, Hornchurch, Essex.

TURN YOUR SURPLUS capacitors, transistors,
ete., into cash. Contact COLES-HARDING
& (‘()., P.O. Box 5, Frome, Somerset.
hmmediate cash settlement,

MISGELLANEOUS

DON’T LOOK

unless you can resist the temptation
to get these super ‘attention-getters':

Y POCKET-SIZED MAXI-VOLT Big
$ inch Spark Generator (instant 15,000
volts!) Ready-made, needs no batteries.
Carry it around anywhere. Only weighs
about 3 oz (85g). Send £1-35 for your
Maxi-volt now!

% UNIQUE TRANSMITTER/RE-
CEIVER KIT. No licence examinations
or tests required to operate this transis-
torised equipment. Easy to build. Get
transmitting. Send £5-90 for yours now!

% PSYCHEDELIC MINI-STROBE KIT.
Take a pocket-sized lightning storm to
Disca’s and Parties, “BRAIN-FREEZE"
'EM with vari-speed stop-motion flashes.
Includes super case, too. Send £2°20 now!

(All pricesinclude VAT, packing & postage

Send remittance to:
BOFFIN PROJECTS
4 Cunliffe Road, Stoneleigh
Ewell, Surrey
{Mail order U.K. only)

Orfor more details, send 20p for lists, plus
free design project sheet

"™ TREASURE TRACER
&MK "I Metal Locator

o Varicap tuning

§ Britain s beat sefling motal locator kit
@ Weighs only 2202

W Speaker and earphone operation

@ Knocks down ta oniy 17in

B Prabuilt search coil assembly

@ Five transistor circuit

& Thoroughly protessional hnish

® You only need soldening iron. screwdriver
pliers and snips

W Aa geen on BBC-1 4 BBC-2 TV

Seand s.a.0. for leafiet

e £9°80 233 £13-75
MINIKITS ELECTRONICS, 359 LANGLEY DRIVE,
WANSTEAD, LONDON E11 2LN  (Mall Order only)

ENAMELLED COPPER WIRE

S.W.G, 11b Reel 3/b Ree!
10-14 £1.40 80p
15-19 £1-40 80p
20-24 £1-43 83p
25-29 £1.52 Stp
30-34 £1-57 97p
35-40 £1-69 £1°04

Please add 10, to all above prices to cover VAT
The above prices cover P. & P. in U.K. Supplied by

INDUSTRIAL SUPPLIES
102 Parrswood Rd., Withington, Manchester 20
Telephone No. 061-224 3553

PRINTED CIRCUIT MANUFACTURERS oifer
any Pl Project Print ready drilled, One
Prive 65p. C.W.0. Any PO work undertaken,
For estimate by return post, send basie circuit,
print design or print master. State quantity
required. Print design, art work, photography
undertaken. Orders, estimates, write or phone:
W.K.F. ELECTRON N, he pt P, Welbeek
Street, Whitwell, Nr. \\nrl\sup \utrs., SE0
AW, Tel, Whitwell {Derbys.) 695,

MORE RANGES FOR
LESS MONEY!

AC/DC Multimeter type U4324
A-OC 0 06-3A -6 Ranges

A-AC 0-3-3A-5 Ranges

V-DC 0-6-1200 V-9 Ranges

V-AC 3-900 V - 8 Ranges

Frequency in the range of 45 to
20kHz. Resistance: 500 ohm to
5 Mohm—S5 ranges. Decibel: -10
to +12dB. Accuracy: +2 5% D¢
*+4% a.c. Dimensions: 167 x 98

™™ ony £8+ 00

SUPERTESTER 680 R ICE
10 Fields-80 Ranges Plus
b a lot of accessories for
measurements of S00A-AC
100 aoc- Temperature-
-50C to -200C- Magnetic
fieids up to 15 KGauss-
§ Phase indicator- EHT 25kV
J Electronic Volt Ohm- meter
Transistor Diode Tester. etc
Dimensions 128 - 95 - 32 mm

300 grams 20kOhm V Accuracy £1 8 N 50

1° DC Ask for free catalogue Accessories Extra

ALPHANUMERIC NIXIE TUBES B7971
The Alphanumeric
NEXIE tube has the
ability 1o display
all the letters of
the alphabet
numerals 0 thru 8

and special
characters In a
single tube

From the stand
point of both read
ability and elec
trical characteris
tics  the Alpha
numeric NIXIE tube provides many urmique benefits
including * Ail d c. operation * Uniform continuous
line characters of equal height * Memory with simple
solid state drive circuits * Readability in migh ambient
ght 200 tootlamberts brightness * Long life with
no loss of brightness % Charactet height 24in

Price onty 39p each pius 16p P./P

Add 10° VAT to all items - 35p P&P
ELECTRONIC BROKERS LTD

49-53 Pancras Road London NW1 20B Tel 837 an

NEW LENSES OPTIKIT L5 S convex
lenses for photoelectric devnces, detector
beams, tachometers, sensors.
dnameter/focal lengeh 7/7, 14/12, 2I/I8 26/23
45/50mm, £2:20.
LIGHT SOURCES, DETECTORS: MV54
miniature (2mm) red LED; MLEDSO0 TO-92
C mounting red LED; MLED92 TO-9! fra-
red emluer- 2NS777 hlgh sensmvn(y silicon
darlington Time
200 sec, 25V max. Supertor to Cd$ cell,
OCP7i. MRDI50 miniature (2mm) slhcon
phototransistor. FTs( responsegsec I40V max.
2 0

25
MV54 22p 44p £1-10 £2.09 £3.52
MLEDS00 22p 44p £1-10 £2:20 £3.74
MLED92 33p 66p £1-54 £2.86 £6-60
2N5777 55p £1-10 £2.53 £4.62 £9-90
MRDI150 66p £1-32 £3-19 £6-16£14-85

ULTRASONIC TRANSDUCERS for
remote control 40kHz Tx/Rx pair £3.88,
CIRCULAR POLARISERS for glare reduc-
tlon—enhance contrast ratio from LED display,
nixies, 'scope. HRCP7 red, HACP24 amber,
HGCP24 green, HNCP37 neutral 50mm X
50mm 66p; 75mm x 75mm £1- 21; 150mm x
150mm £4-40

CROFON 1610 64 strand plastic light conduit,
bundle dia. 1'8mm, O.D. 3:3mm. Im £1.32;
Sm £5:50; 10m £10-45; 25m £22.

PLASTIC OPTICAL MONOFIBRE for
easy light circuitry, displays, effects. Diameter
0-5m FP20; 1-0 FP40; 15 FP60,
Length m § fo 25 50 100 200
FP20 £1-32 £2.20 £3.85 £6.60
FP40  £0.10 £]1.98 £3-85 £6-60£12.10£22.00
FP60  £1.98 £3.8B5 £7.70 £13-20 £24-20 £44.00
OPTIKIT 103: Experimenter pack, 2 metres
Cr%f:n 1610 + 5m each FP20, FP40, FP60—

FIBROFLEX SIZE I: Glass light conduit,
440 Strand, bundle dia. |-14mm, O.D. 3-3mm
(p.v.c. iacke(). 5m £2.97; 10m £3.85; 25m
£6:60; SOm £11.00; 100m £17-05, all inc. 10
ferrules + epoxy resin for terminations.
MARE’S TAILS: Decorative effects. 7,000
fibres in {8mm ©O.D, ferrule. Professionally
finished. 22in diameter in use. Add lamp,
stand, cover to make Fibre Optic Lamp. Eye
catching in boardroom, halt or foyer,

NEW LOW PRICE £10.45 each.

All prices include p. & p. VAT and data. Send
9in x 6in S.AE. for details.

FIBRE OPTIC SUPPLIERS (Dept PE),
P.O. Box 702, London W10 éS
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Build your next project in
a BEC (Book end chassis)

New improved with alloy
trim on bottom of all
cabinets Now n easy to
assemble kits

GEA3 (1tustrated) 14 x9 x4 £5-44 1ncl VAT and
postage Other sizes SAE with enquiries Cailers welcome
after t0am

P.C BOARDS & PANELS
We specialise in small runs of P C Boards and screen
printed or anodised atuminium panels From 1 to 500 send
sketch or negalive and we will send you our guotation
H.M. ELECTRONICS. 275a Fulwood Rd. Sheffield
$10 38D (Behind Broomhill P Q 1

Build the Mullard C.C Camera
Kits are now available with compre-
hensive construction manual (also
available separately at 764p)

SEND 5"~ 7° S.A.E. FOR DETAILS TO:

CROFTON ELECTRONICS
15/17 Cambridge Road, Kingston-
on-Thames, Surrey

KT1 3NG

We make transformers

OSMABET LTD amongst other things.

AUTO TRARSFORMEB.B. 110/200/220/240V

30W, £1-70; 50W, £2.40; 75W, 22.856; 100W, £3-80;
500W, noso 750W, £14- 25 1000W, £18-00, etc.
LOW VOLTAGE TRANSFORMERS

Prim. 200/240V a.c. 63V 1-5A, 81-80; 3A, £1.50;
6A, £2.55; 12V 1 54, £1.50; 34, £2.55, 6A CT, £3-40;
18V 1'5A CT, £2-55: 24V 1 54 CT, £2-55; 3A CT,
£3-45; 5A, £4-80; 84, £7.35; 124, £10-85; 40V ’M
CT, £4-50; 50\ 6A T, £13.50: 25\ 24425V
M-BO 12V 4A 412V 44, £4.90,
LTTRANSFORMERS TAPPED SEC. Prim. 200/§IOV

ision tool using a
on of butane and
d oxygen or micro-
3 a flaime of penci]
thickness. Adjustable temperatures up to
5,000°F. Lights instantly, no priming. Cuts metals,
welde, brazes and solders, cte., gold and silver. 1deal

for electncnl work, jewellers, clockinakers, silver-
smiths, Up to 40 niinutes' aperation wsing  fuel
supplied. Replacenient set of 2 micronox aml 1

butane cylinders £1-50 extra ine.
with instructions.
Our price £18-25 + 35p p. & p. Send £13-60.
JOHN DUDLEY & CO. LTD., Dept. PE9
301 Cricklewood Lane, Child’s Hill, London, N.W.2
Tel. 01-45% 3917, Callers welcorme.

post. Complete

LOUDSPEAKER KITS for hi-fi stereo by
Helme, the speaker kit people, all mmpletv
with full instructions. Prices from as little as
£14.95 per pair including VAT! Send now
for free illustrated brochure and stockist 1ist to:

HELME ATUDIO PRODUCTS LTD., bept.
PEB-74, umnwrblnl"(‘, Harrogate, Yorkshire.
Tel: 1)(111(-3

HARDWARE S8UPPLIES—Sheet aluminium
individual sizes or standard packs, drilled to
spee.  Nerews, nuts, washers, cte., Fascia
panels in aluminium ‘individual rmlmrements
Printed circuit boards, one-off or small runs.
Printed circuit drafting tapes, ete., p fnr list.

RAMAR CONSTRUCTOR SERVICES, 29
Shelbourne Road, \(r:\tfor(l-un-;\\'on,
Warwks., (V37 9JD,

CLEARING LABORATORY, scopes, V.T.V.M's
V.0.M's, H.S. recorders, transcnptlon turn-
tables, electronic testmetem calibration units,

P.8.U.'s, pulse gene mtors D.C.  null-
potentiometers, bridges, spectrum analysers,
voltage regulators, sig-gpens, M C rela)s
components, etc. Lower Beeding 236.

AUDIOSCAN, the “do-it-vourself” speaker
mail-order sp(-(nllsta High fidelity speaker
kits, chassis units, sound nl)auxb--nt grille

fabric and much more.
list to: AUDIOSCAN,
Square, Harrogate,

send s.a.e, for ha rgain
Dept. PE2, 4 Princes
Yorkshire.

METER REPAIRS.
multi-range meters, etc.
REJ’AII(\ 39 Chesholm Road, London,
ons,

Ammeters, voltmeters,
Send to: METER
N16

8LOW 8PEED MOTORS required (about 11.p.m.)
any quantity considered. Phone Mr. SM1TH,
061-633 3527,

S8YNTHESISER BUILDING? Using Dewtron
modules? VCO2, SHEL, OFT, I’I’-\ modules
on boards, one )ear oldl. I{ardly used. £30
0.n.0. Also 3 octave keyboard. Box No. 54.
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SPACE RESEARCH

BRINGS YOU A

DIGITAL CLoek ~

WITH NO MOVING

PARTS - FOR You 70 Bund

easy home assembly. Bright and clear digits.
plastic case with contrasting front panel,

PRICE: £23.00 plus £2-30 VAT/Total £25.30 inc. post, pkg

Only our advanced design techniques make this iow price

possible. Kits are tested before they leave us and are
covered by the P.E.A. money back guarantee

rPlease send me de tails ol vour
clock kits

NAME
| ADDRESS

KAIT O Al components, including P.C.B. designed for
Tough AB.S.

5 x 3in
1 £125.10x6in 30 . £1.50.

0-10-12-14-16-18V 24,  £2.80: A, 75
0-12-15-20-24-30\V 2 £3-40: 4, £4-50;
0-5-20-30-40-60V I £3-40. 21, £4.50;

0-40-50-60-80-90-100-110V" 14, £4-90,
MIDGET RECTIFIER TRANSFORMERS.
201 \ a.c, 9-0-9\V 0 345 1

12V 0258 +
a2/ 0-15.4 ut £1-65 cach: 9-0 0\ 14
$ 12=0-12V A or 20-0-20% 0:754 £1-50 ach,
HAINB TRANSFORMERS
Prim. 200/240V a.c. TX# se

6-3V CT 64, 6-3V CT 64,
TX1 425-0-425V 250 Ma, § 3V 4A, 6
0-5-6-3V" 3A, £0.75: MT3 Prim. 0110~ 20V e,

250V 100 Ma, 6:3V 23, /S, £2.70

O/P TRANSFORMERS FOR POWER AMPLIFIERS
P.P. sec, tapped 3-A-15ohms. A-A 66K 0 30W,
25:70; A-A 3K Q 50W, £9.00: 100W (EL34 KTHS,
etc.), £15:75: tapped Multi OfP 10W £3.

G.E.C. MANUAL OF POWER AMPLIFIERS
Covering valve amplifiera of 30W to 400W 35p.
LOUDSPEAKERS FOR AMPLIFIERS

BAKER 25W, £7.80: 35W, £8.40. 111-F1 Maiar
Module 20W w/tweeter Xover, £11-80 Bakerspeaker
lists: FANE 50W, £10-50; hl!\\
speaker: T hasy 13 x 8in
£1.15; 7 x 4in 152, £1.80: % x .
£1-75 each.

LOUDSPEAKERS

24n A, 16 or 750, 24iu % 200, win 3.8,
350, i‘ln B, 13 or 500 80p vach: Jin 3, ¥ or
3 or ‘<n £21-05: 7 xdin 3 or 150, 8fin ln,

SPEAKER MATCHING TRANSFORMERS

12W 3 toBor 150 up or down £1-30

“INSTANT" BULK TAPE/CASSETTE ERASER
lnstam erasure auy diameter tape <ponis, caxsetics,

PEA. Ltd

35 High St, WELWYN,
Herts. ALG 9EE

|

I

|

I Carriage and VAT on all or. |v|~.
o

b o

es tape heads. 200,240\ 4  £3.25.
CONDENSERS

Paper block 4mfd s0av,
230V, 50p; 200 -+ 100 4+ 1001 :

75p: Eles lrul\!u‘ RIS
STIAM

$.A.E. ENQUIRIES-LISTS, MAIL ORDER ONLY
48 Kenilworth Road, Edgware, Middx. HA8 8YG
Tel. 01-938 9314

RHYTHM
GENERATOR

COMPONENT KITS FOR
THESE EXCITING PROJECTS
4p STAMP BRINGS DETAILS

SEMICONDUCTOR DEVICES ]ggm ek Skt 3ie R enT1O- CAPACITORS
A 2mm miniature plugs| MIDG.MOULDED Tubular Electro.
BCC||37§ Z:E :_ivlg?sVOLTAGE or sockets in red,|CARBON. 24mm z_r,uvu 25rur .47;:F
gg{g: np MPSLOI |zoV/3oo.an :'r’;'e‘:- blba'ge yellow. | dlIaNEAR S :885’:;'::' 470uF 29p
BC209C ||p MPSLS! |00V/300m3‘/ 9 each, 5for 40p |10k 25kQ: S0kQ: |50V, 1000uF 57p
BC213 p\ ‘ Sub- mlma(ure]amps ‘IOOkn I 63V. 10uF 22p
BC2I3L I5p|Complementary Palr |28V type LOG.  iokq;: 100uF 24p
IN3315 225 MPSUSY ogviivy gop| L pushro-make e [ SOkt cach PRINTED CIRCUIT
P P ; ELECTROLYTIC,
IN3BI9 46p| Complementary Pair ' | Slder pins. 500 85p-‘IGA'54anEP o | §.7/40v: T0/63v
MPFI11 26p| (S watt with H/S) 8Ly h 22/4ov 47/4ov
— SDT9203 10ov/ioowy p eac|
SIGNAL B Please add 10 100/63v" oty
DIODES | INEARIC.'s final total of order B 3 B | 23p each
15150 .3:‘7‘552 b }RESISTORS 2P 6W; 3P 4w 4P |HIGH RIPPLE
74 o ' S
|NG°p7ISE 12p | M 3046P 2/;, METAL OXIDE 3w, 43p .achi;‘;oo“F 63V £2.20
[3G3402N (73 Ell Feaa series from| DETENT —
ZIC PSS 3p‘§g?}g§g 2' 741512 GR' Mo T MECHANISM C200AE sERIES
16p fo 015 p
Z|M(w/b) .20 MFC6040 ‘5% CARBON FILM ‘;'VACERSW':V\I/ZVXP ‘o 022 o 033; 0- 047s
TYPE i |0-068 P
:‘,EE%’S'" 2 ERS BZYBE L E24 ceries from| JW 6P 3W 01; 0:15; 022 6p
401 21p(33:36;39:51,62; I0R to 1 2MQ | 39p each 033 9p
R o 11:0,12.0 ali 22p | 9p for § SPACERS 1p|0-47 10p
RECAISE!: ‘BZXGI SERIES MINIATURE SCREENS 3p(0-68 14p
REC70 45p PRESET L
VREGULA- 11-0:12-0 aII21p‘ ERM ET 500; 10 TURN POTS. e —
TORS ALL ITEMS LISTED | [k 25k 0 ; |0kn |0kn SPECTROL £3 |[BEAD
A723 £1-80 ARE EX- STOCK e ; Q RS.TYPE £3-90| TANTALUMS,
GA7815 €20 AT TIME ‘som Ay emeh VIO LU RNID IALS I 0310122 0T RIS
MVRIS £2:04/ GOING TO PRESS CARBON: 470 |AMPHENOL £ }(ﬁé 34'7 e s
|10k Q. 470k 62, IMAINS 221165 477657 10013
DIGITAL I.C’s rers loogk. I each| TRANSFORMERS 1By waih
9 73N 48p CERMET
7409 38p 7475 63: TRIMMER I5T o 12V,0-12V « 6VA | ————————
7404N 27p  7476N 49p|200; 1kQ; Joka. o-20v; 0520V « 6VA POLYSTYRENE
7410PC 24p  7489) £6-60 {20 each 1:84 e 10; 47 6p
7420N 24p  7493PC 85p | SEMI- PRECISION o- |S90025 33, 40 sov gtaBoo |ooo 1.500;
7430PC 23p 74121) 85p | W/w POTS P
7447PC 89p 74150N €210 1kQ/IW 52p[0-17.5  1.6A £273]10,000 1p
TERMS: MAIL ORDER
ONLY. c.W.0.
Ch|aques or P.O.x ;:’ay-
able to Eaton Audio.
P.O. BOX 3, ST. NEOTS PO;‘dP.ré (;'ver £5 lr'-e of
0 . Otherwiseplease
HUNTINGDON PE19 3JUB Prrireieiiny




BUILD A CHORDING PROFESSIONAL SYNTHESISER

W NN
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The Synthesiser shown above is the Dewtron “Apollo”
A.1. which we sell ready-built to professionals. Believe it or
not, it uses the SAME precision modules as we sell to you,
the Constructor, to build any kind you like. The revolutionary
Modumatrix system of routing makes old-fashioned patching
a thing of the past. VCO-2 voltage-controlled oscillator
module hias accurate built-in log-law for chording and other
professional effects. 3 and 4 octave keyboards and contacts.
VCO-2STABLE, PRECISION V/C OSCILLATOR gives
SINE, TRIANGULAR AND SQUAREWA VE outputs, 1 voit/
octave voltage control. £24 each or £27 each 2 or more
matched. SHE-1 SAMPLE, HOLD AND ENVELOPE
MODULE gives variable attack, sustain, touch sensitive
playing when used with VCO-2 signals. £17. OFT-1 chording
module £9. Modules (except VCO-1) guaranteed two
years.

using nemron (Regd. Trademark)

PROFESSIONAL MODULES

LATEST ADDITIONS INCLUDE PITCH-TO-YOLTAGE AND
SEQUENCER MODULES! AND MANY OTHERS.

CASH SAVINGS

by buying modules and parts in bulk!

All modules are available separately:

Ring Modulator RM2, £8. Voltage-controlled
Oscillator VCO1, £10-50, giving sawtooth and square-
wave outputs. Envelope shapers, ES1, self-
triggered or ES2 keyboard-triggered, either type
£13. White noise type WN1, £7. Voltage-con-
trolled amplifier VCA1, £10. Voltage-controlled
selective amplifier (filter for waa-waa, etc.) SA1, £13.
Voltage-controlled Phase PH1, £17. Automatic
Announcement Fader module for fading of music
by microphone announcement, AF1, £10. etc., etc.
ALL MODULES ARE BUILT, TESTED AND
SEALED FOR LONG LIFE. Simply connect
coloured wire connections as per easy instructions,
build cabinet and wire in controls and patchboard
connections! Joystick controls £5.50. REVERB
Module and spring unit £15. V.A.T. 10% extra.
V.A.T. paid orders over £75.

With over 7 years' unblemished repulation in these pages, Dewtron continues to lead in new technical developments in electronic sound

effects!  Ask any of our customers. See our products in the music stores, too. Suppliers of special equipment to leading groups.

Our modules are used in professional equipment by other manufacturers and in our own built synthesisers, e.g. "Gipsy” G.I.
Send 15p for full calalogue of our famous musical effects.

D. E. w. LTD. 254 Ringwood Road, FERNDOWN, Dorset BH22 9AR

/"~ BAKER 12 MAJOR E11-55)

e w= 30-14,500 cps. Double cone woofer and
tweeter loudspeaker. Baker ceramic mag-
net assembly, flux density 145,000 gauss.
BASS RESONANCE 40 cps 20 watt RMS.

A MAJOR MODULE KIT £14-85

30-17,000 cps. woofer, tweeter, crossover
and baffle as illustrated. Size 19in X 12}in.
NOTE—When ordering state 3 or 8 or I5 ohms,
BAKER LOUDSPEAKERS 1009 BRITISH MADE
Regent 12 in. 15W£10-45 ’ Superb 12 in. 20W  £18-70 | New Group 50/12
Major 12 in. 20W £11-55 | Group 25 12 in. 25W £10-45 | 12 in. 50W ‘ l 760
Deluxe 12 in. 15W £13-20 | Group 35 12 in. 35W £11.55 | 30-16000 cps.

BAKER LOUDSPEAKER CO., BENSHAM MANOR PASSAGE

THORNTON HEATH, SURREY  Tel. 01-684-1665
PRICES INCLUDE VAT. HI-FI ENCLOSURE PLANS 42p

WORLD RADIO & T.V.
HANDBOOK 1974

A COMPLETE DIRECTORY OF
INTERNATIONAL RADIO & T.V.

Price £3-20

SIMPLE SINGLE CHANNEL RADIO
CONTROL by R. H. Warring. Price £i-60.
SERVICING WITH THE OSCILLO-
SCOPE by G. J. King. Price £1-90.
TRANSISTOR AUDIO AND RADIO
CIRCUITS by Mullard. Price £1-90.

VIDEO RECORDING RECORD AND
RBEPLAY SYSTEMS by G. White. Price

IMPROVING YOUR HI-FI by J. Earl.
Price £3-20.

ELECTRONIC HOBBYIST'S I.C. PRO-
JECTS HANDBOOK by B. Brown. Price

568

W.H.M.
20W AUDIO
POWER
AMPLIFIER

involves radical departures in conception.
v Class A performance with Class B economy.
Y T.H.D. <0-05% at all frequencies and power levels.
v No crossover distortion.
Y Unsurpassed stability into reactive loads.
£7-28 + VAT. £I5 per stereo pair inc.
Full spec. on written request.

Sydney House, 35 Villiers Road, Watford

THE PYE BOOK OF AUDIO by Pye Ltd.
Price £1-10.

HOW TO FIX TRANSISTOR RADIOS
AND PRINTED CIRCUITS by L. C. Lane.
Price £1-70,

RADIO  TECHNICIAN'S BENCH
MANUAL by H. W. Hellyer. Price £3-20.

THE MAZDA BOOK OF PAL RECEIVER
SERVICING by D. J. Seal. Price £4.

ELECTRONIC SYSTEMS FOR RADIO,
T.V. AND ELECTRONICS MECHANICS
by R. Lewis. Price £2-50.

* ALL PRICES INCLUDE POSTAGE *

THE MODERN BOOK CO.

BRITAIN'S LARGEST STOCKIST
of British and American Technical Books

19-2] PRAED STREET

LONDON W2 INP
Phone 01-723 4185
Closed Saturday | p.m.

Practical Electronics June 1974




Over 150
ways to
engineer a

better future

SECURITY

find out how
in just 2 minutes

That's how long it will take you to fill in the coupon. Mail
it to B.I.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 higher pay and better, more inter-
esting 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 vou? Without losing a
dav's pav, vore could quictly turn vourself into something of an
expert. Complete the coupon (or write if vou prefer not to cut the
page). No obligation and nobody will eall on vou ... butat could be
the best thing vou ever did.

Others have done it, so can you

“Yesterday 1 oreceived a letter from the Institution mtorming that my
appheation for Associate Membership had been approved. T ean honestly
<ay that this has been the best value for money [ have ever obtuned  a
view echoed by two colleagues who recently commeneed the conrae™. -
Student DB Yorks,

“Completing vour course, meant coinz from w job [ detested to a job
that 1 love, with unlunited prospect<.  Student J.A.O. Dublin,

My trainimg with BULET qoiekly changed my carng capacity and,
i the nest few vears, my carninzs nercased  tontfold” —Student
C.C.P,, Buchs,

AND OUT FOR YOURSELF

These letters- and there are many more on file at Adermaston Court
- speak of the rewards that come to the man who has given himself
the specialised know-how emplovers seck. There's no surer way of
getting ahead or of opening up new opportunitics for vourself. It
will cost vou a stamp to find out how we can help you. Write to
B.I.LE.T. Dept. 8PEnt. Aldermaston Court, Reading RG7 4PF.

Bociety of
Engineers—
ADMS.E. (Mecho
Institute of
Engineers &
Technicians
{A.MIE.)

CITY & GUILDS
Gen. Mech, Kng.
Maintenance Eng.
Welding J
Gen. Diesel Bng, =
Sheet Metal Work
Eng. Inspection
Eng. Metallurgy L
ELECTRIGAL &
ELECTRONIC
Society ot
kKngineers

I MECHANICAL

ANMS. K. (Eleco
CITY & GUILDS
Gen. Kleetrical

Engineering o
Electrical
Installations L
Electrical Maths 4
Computer

Electronics
Electronic Eng.
Practical Radio
& Electronics
(with kit)

MANAGEMENT &
PRODUCTION
Institute of Cost

& Management
Acctnts, .l
Computer
Programming
Works M ment. !
Work Study =
Gen. Production

ng.
Estimating &
lanning
Storekeeping [m}
Management
Skills (

I Quality Control

about Radio &
Electronics
maintenance and
repairs for a spare
time income and
acareer fora
better future.

}(— o s CUT OUT THIS COUPONm s s s

DRAUGHTSMANSHIP
Institute of
Engincering
Desigzners
(ADMIE.DD
General
Draughtsman~hip
Flec. Draughts-
manship |
Architectural
Draughtsmanship
‘Technical

Drawing [

RADIO & TELE-
GCOMMUNICATIONS
CI'TY & GUILDS,
Radio, TV
Klectronics

CITY & GUILDS
Telecoms.

Gen, Radio & TV
Eng.

Radio Amateurs
Exam !
Radio Servicing
TV servicing
Colour v

AUTOMOBILE &
AERONAUTICAL
Institute of the
Mntof‘%n(lustx'y

AM.IL

MAA IMI

CITY & GUILDS
Auto Eng.

Gen. Auto Eng. T
Motor Mechanies
Auto Diescl Eng. 1
Garage M'ment. U
ARB Aero Engi-
neering Certs.

Gen. Acro Eng. J

CONSTRUGTIONAL
Society of
Engincers—
ANS.E (Civ.) =
Institute ot Build-

ing—L.1.0.B !

POST TODAY FOR A
BETTERTOMORROW

I To B.LE.T., Dept. BPEOL.

Q
Aldermaston Court, Reading RG7 4PF

I NAME ..
Block Capitals Please
ADDRESS

I OTHER SUBJECTS

| Accredited by ¢ 4 C.C

Tick or state subject of interest.
Post to address below.

A.B.T.Clerk ot
Works
Construction
survevorslnsti-
tute L.C.s.TL
CITY & GLILDS
General Building
all branches)
Heating & Vent,
Inst. Clerk ot
Works

Site Surveving
Health KEngineer-

Road Construc-
tion
Quantities,
Estimates
Hydraulics
Structural Eng.

GENERAL
Agricultural Bng.|
Council ot Bng,
Institutions

Farm Science !

Plasties

Supplementary
courses for Nut.,
Certificates,

Practical Radio & Electronics
Certificate course includes a
learn while you build

3 transistor radio kit.
Everything you need to know

G.C.E.

— choose from
58 ‘0’ & ‘A’
level subjects.

Coachuna for manu

erams, including
Cw G

rl
BPEOY.

AGE

Member of ABCC l

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

Published approximately on the iS5th of each month by IPC Magazines Ltd . Fleetway House. Farringdon Street,| London, E.C 4 Prnnted 1n England by Chapel River Press. Andover
Hants Sole Agents for Australia and New Zealand—Gordon & Gotch (Assia) Ltd - South Africa—Central News Agency Ltd. Publishers’ Subscnption Rate (including postage): Inland

£3 25, Overseas £3-50

P_mcmical Electronics 15 sold subject to the following conditions, namely. that it shall not. without the written consent of the Publishers first given, be lent. resold. hired out or otherwise
d|spo_s;d of by way of Trade at more than the recommended selling price shown on the cover. and that it shall not be lent. resold or hired out or ctherwise disposed of in a mutilated
condition or in any unauthomsed cover by way of Trade, or affixed to or as part of any publication or advertising. literarv or pictorial matter whatsoever



DON'T RELY ON YOUR MEMORY
BUY NOW AT BARGAIN PRICES
Hi Frand Transistors - Up to date
Brochures on request

BUILD THE BUILD THE NEW

T E x A _N HENELEC STEREO

. TU
Nowbultand 20,20 WATT IC sTERE0 | | TUNER

You pay less
VAT with Henry's
Low Prices

t::,.,,‘:‘i‘ﬁ“’ cus- AMPLIFIER | FA completely new high stability stereo FM tuner.
. . tures variable capacity diode tuning, stabiliser power supply, IC
FEATURES: sl As featured by X 5 p pply,
design, overatl s:x‘e".“n Practical Wireless 1972 Decoder, high gain low noise. IF stages. LED

indicators, Tuning meter, AFC,
Easy to construct and use.
Mains operated. Slim
modern design with fibre
glass PC, teak cabiner,
etc. Available as a kit to
build or ready buile.
Overall size: 8in « 2¢in

x 6fin. Produced to give
high performance with a
) realistic price. (Parts list

y and constructional details
’(‘é » Ref. No. 5, 30p.) Henry's
aresole distributors UK and Europe.

cabinet l5£|n x22in x 6fin
6-1C’s, 10 transistors, stabilisers,
Gardeners low field transformer, Fibre
Glass PC Panel, complete chass:s work.
Now available built and tested as well
as in kit form
HIGH QUALITY & STABILITY ARE
PREDOMINATE FEATURES—DEVELOPED
TEXAS ENGINEERS FOR PERFORMANCE, BY
RELIABILITY AND EASE OF CONSTRUCTION.
FACILITIES. On/off switch indicator, headphones
socket, separate treble, bass, volume and balance controls,
scratch and rumble ﬁl:ers mono/stereo switch, input selector;
Mag.P.U., Radio Tuner, Aux. Can be altered for Mic, Tape, Tape head, etc.

Sonnpuciionl derails Ref Ne, 21, 306, Kit Price  £21:00 ( + VAT)
FREE Teak cabinel with complete kit.

o £28 . spo |+ VAT « 50p EXCLUSIVE or built and tested £24 . 95 ( + VAT)
PRICE carrfpacking) or DECCA KELLY — — -

win s €38+ () (s VAT. 500 | SPEAKERS FAADE. BY CEMIL TAPES LTD 1O INTERNATIONAL

tested cartfpacking) STANDARDS ESPECIALLY FOR HENRY'S,  ALL POST PAID
S as illustrated | 12 watt speaker Tweeter LESS THAN | REC. PRICES. COMPLETE WITH LIBRARY
! systems. 8in Bass/Midrobe
and Melinex Domed HF radiator plus
crossover £12:50 per pair of systems
1 (carr/packg. 40p) or built into ven-
eered cabinets, size 18 x 12 x 6}in.
£19°50 pair (carr £1).

\%C LONVC

Y

i
“

24

CASES.
3 for 6 for 10 for | 25 for
Cc60 | £1-10 { £1.98 | £3.00 | £7.40
C90 | £1-46 | £2:80 | £4.60 | £15-25
Ci20 | £1-80 | £€3-45 1| £5.50 | £13.45
es invited.

EARN YOURSELF EASY
MONEY, WITH

PORTABLE OQ 60
DISCO 66 6‘6 | —
EQUIPMENT -'-'-‘in_: HI-FI TAPE

DISCO MINI: A complete portable disco,

LEARN A LANGUAGE—complete with phrase book. German,

|
|
|
l Quantity and trade enqu

DJ100: 100 watt power amphﬁer for above £49-50 Also Trade

DJ30L Mk 11 3 channel 3kW sound to light  £41-25 Export and Industrial

enquiries invited. Latest stock list BASS AND MID RANGE—B ohms (post 20p)

fitted mixer/preamp, 2 decks all facilities. . EQUIPMENT French, Soanish, ltalian. £1-36 per course. £5 ifor any 4.
As above but with Slider Controls —
ls(:;)LVga'Btoampgger for above/ i h £49-50 U.K.'s largest range
s watt mixer/amplifier witl with discounts and

dider controls i €690 | Gemonssrasions for LOW COST Hi-FI SPEAKERS

50: 50 watt m-xer/amp ifier “ £49-51 callers. Latest stock lists on request o €
R100 100 watt mixerfamplifier .. £57-50 (Ref. No. 17). SD: lA'- OFFER
DISCO AMP: 100 watt mnxer/amphfer £73-00 Phone 01-402 4736 for Barclay/Access EMI 13in xBin—full range speakers (post 20p each or 30p panr)
Northcourt Card, Direct orders and latest prices. | *|150TC—8 ohms Twin Cone 10 watt, £2-20 each or £4 pair; *450 10
400 40 watt mixer amp .. £37.50 | wattcjo Twin Tweeters 3, 8 or |5 ohms, £3-85 each; EW |5 watt 8
800 80 watt mixer rrg £45-00 e - — ohms c/o Tweeter, £5-25 each; 350 20 watt c/o Tweeters 8orlS
DISCO MIXER/PREAMPLIFIERS (0P ohms, £7-80 each.
for up(to 6-100 wattlamphﬁers) o1e0 TRANSISTORS * Polished wood cabinet £4-80, post 35p,
SDLI (rotary controls) 3 s .. £49-5
SDLII (slider controls): .. £58-50 SEMICONDUCTORS 8 ohrv_\s full range (post ZOp)
DISCO VOX (slid | T FR4 4in S watt, £4-75; FR6S 64in 10 watt, £6-30;

g VS P S HR LR eI LR he com- 200 | UK.'stargest range for every appli- FR8 B8in |5 watt, £8.50; FR23 9 x6in 15 wat,
plete disco preamp. £72-0 cation. Small quantity discounts. £8.-40.

DJ30L Mk 111, Slider Controls .. £45-50 i AAI2 Sin 15 watt, £3-75; BI10 5{in 15 wate,
DJ DISCLITE. As 30L/Il + Variable speed s ek R LS A £7-20; B200 8in |5 wate, £8-50; 8I3é/2 13in x 8in
flashes . . £54-00 quese. 30 watt LF, £13-75.
Carisbro 'Ba;;rb:ratlon Unit .. . (44-g0 _ BICROSSOVERS] o
Disco anti-feedbac mncrophone .- .. £11.95 - TWEETERS AN post 20p)
Colt 150 watt liquid wheel projector ..  £23-50 ELECTRONICS SUPPLIES K2006 10 watt 8 or 1S ohms, £2-10; FHT6 15 watt 8 ohms, £3-35; K201 |
150 watt QI liquid whee! projector .. £50-00 L N N 30 wate 8 ohms, £4-80; T27 KEF, £5-50; Axent 100 30 watt 8 ohms
150 watt Ql cassette wheel projector .. £50-00 | Specialists in electronics for more £5-50; K4009 I kHz/5kHz c/o, £2-70; SN75 3kHz var. ¢/o. £3-10.
Spare Effects and Liquid cassettes, large than 30 years. Trade and industry
range of patterns . £6-00 supplies — every type of component SPEAKER KITS (carr. etc. 35p) . .
6in liquid wheels £5:00 Various c;smm £6:00 | and equipment. 20-2 8in 30 watt, £24-50 pair; 20-3 8in 40 watt, £35:95 pair; LINTON 2
Mini spot bank fitted 3 lamps .. £12.95 | 20 wact, £18-30 pair; GLENDALE 3 30 watt, £32.95 pair; DOVEDALE 3
Auto Trilite (mini with ﬂashers) .. £17.00 50 wart, £51-50 pair; KEF KK2, £55-00 pair; KEF KK3, £78-00 pair.
aulgrlemsaker ;v/-;h | g:(l liq SIILIGH o £22.50 —_— _— 0 ;
ERS/MIC PEAKER TIN
U.K.'s largest range of Disco lighting SINCLAIR PRO]ECT 80
FREE STOCK LIST Ref, No. 18 ON REQUEST o
AKG/RESLO/DJ/CARLSBRO/EAG A complete kit, packaged in a polystyrene con-
CHASSIS AND COMPLETE SPEAKER tainer and taking about 3 hours to assemble—
SYSTEMS, MEGAPHONES, TURNTABLES, that's the Sinclair Cambridge pocket calculator
PUBLIC ADDRESS COMPONENTS, MICS.. from Henry's. Some of the many features include
STANDS, MIXERS, CABINETS Stereo Preamplifier .. £11.95 interface chip. thick-film resistor pack, printed .
Audio Filter Unit . £6-95 circuit board, electronic components pack. el
Z40 1S wate Amplifier ' £5.45 Size: 44in long  2in wide x }tin deep.
Z60 25 watt Amplifier £6:95 | Free of charge with the kit for the more advanced B0
PZS Mod. for | or 2 240 £4.98 technologist is a 32-page booklet explaining how N
PZZ64Y6‘Iod. (S Tab) I or 2 7.98 to calculate Logs, Tangents, Sines, etc. [7 X% Ro g+ ]
PZ8 Mod. (STab)Iorl .98 ; £‘9 95 s I Jox)
Z60 8 g . . 300
TRANSFORMER FOR C ( + VAT) y
Pz8 oa n-:s PI’I e cooo
All prices carr. paid (UK) (VAT EXTRA). NE:”’E:EOTI;’E%EORDE.EQ £7- 455‘ J Also assembled £22 . 5 o + VAT
Barclaycard/Access call, write or phone your order All items post paid
01-723 6963 —easy terms for callers. - | ready to use

h h
|o% VAT To BE ADDED To ALL ORDERS EXPORT SUPPLIED. Prices and descriptions correct at time oé psl:ogf ES.UbSl::[p(aog: 4‘9"5‘:("3-‘-:‘:::;“::-‘:1?

Like a permanent job at Henry's? Experienced and trainee salesmen required. Tel. 01-402 8791.
=

309 PA—Disco—Lighting Huh Power Sound 01-723

303 Bargains Store (Callers only)

Home and” Car Entertainment Centres London and branches now open. All stores open 9 om to
120 Shdtubury Avenue, London W1 01-437 9692 rm six days a week
144 Burnt Oak Broadway, Burnt Oak, Ed; Hi-Fi. SP‘ Equlb'rem

EDGWARE ROAD, LONDON W2 33330 BT SR L W O on sesaas Frec ot il stores"

| 404-406 Electronic Componcnu and E}eapmsm OIJOT’.‘I;II 3Al| mail to




