


The X25 

Why two 

shafts? 

w .-e* V8 

220-240 Volts or 100-120 Volts. 
Model X25 

The leakage current of the 
X25 is only a tew 

microamps and cannot harm 
the most delicate equipment 
even when soldered "live". 

Tested at 1500v A.C 
25 watt,Fitted long-life 
iron-coated bit 

C2 

elementary 

2 other bits 
available 3/32' 

and 3/16' 

One ceramic shaft to give you near-perfect insulation and negligible 
leakage current (only 3-5 microamps} so that you can safely soider 

delicate and expensive integrated circuits and transistors, even when "live' 
Another shaft, of stainless steel, to give you the strength required 

of an everyday robust general purpose iron. 
Plus large volume long-life bits to store the enormous heat-capacity ^ 

of the 25 watt element. Bits that do not stick (no screws or pins) 
and bits that slide over the element shaft to give you efficient heat, 

transfer and a capacity equivalent to irons of 2—3 times the wattage. 

MODEL CCN 
220 volts or 240 volts. The 15 watt 
miniature model CCN also has 
negligible leakage. 
Test voltage 4000v A.C. Totally 
enclosed element in ceramic shall. 
Fitted long-life Iron-coated bit 3/32". 
4 other bits available 1/8" 3/IS". 1/4" 
and 3/64". 
PRICE: £1-80 P&P 5p 

MODELG 
18 watt miniature iron, fitted with 
long life iron-coaled bit 3/32". 
Voltages 240, 220 or 110. 
PRICE: £1-83 (rec. retail).P&P5p 

All prices mentioned 
are exclusive of V.A.T. 

^ MODEL 
MLX. KIT 
Battery-operated 12v. 
25 watt iron fitted 
with 15' lead and 2 
heavy clips for con- 
nection to car battery. 
Packed in strong 

plastic wallet with book- 
let "How to Solder" 

PRICE: £1-93 (rec. retail). 
P&P12p 

MODEL 
SK.1 KIT 

Contains 15 watt 
miniature iron fitted with 3/16" 
bit, 2 spare bits 5/32" and 
3/32", heat sink, solder, stand 
and "How to Solder" booklet. 
PRICE: £2-75 (rec. retail). 

P&P12P 

MODEL CM 
Miniature 15 watt soldering iron fitted 
3/32" iron-coated bit. Many other bits 
available from 3/64", to 3/16". 
Voltages 240, 220, 110, 50 or 24. 
PRICE: £1-70 (rec. retail). P&P5p 
MODELCN2 
Miniature 15 watt soldering iron fitted 
with nickel plated bit 3/32". 
Voltages 240 or 220. 
PRICE: £1-70 (rec. retail).P&PSp 
MODEL SK.2 KIT 
Contains 15 watt miniature 
iron fitted with 3/16" 
bit, 2 spare 
bits 5/32" 
and 3/32" 
heat sink, 
solder, 
and "How to 
Solder" 
booklet, 
PRICE; £2-40 
(rec. retail). 
P&P8P 

5- 

xNXTlEXX 

From radio or electrical dealers, 
car accessory shops or 

in case of difficulty direct from: — 
ANTEX LTD. FREEPOST 

(no stamp required) PLYMOUTH 
PL1 1BR. let;'0752 67377. 

□ 

□ 

Please send the ANTEX 
colour catalogue. 
Please send the following: 

I enclose cheque/P.O./Cash 
(Giro No. 2581000) Reg. No:393594 

NAME 

ADDRESS. 
PE7 
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G. F. MIIWARD 369 Alum Rock Road, Birmingham B8 3DR. Tel. 021-327 2339 
TRANStSTORS 

BO 112   OC36    BD 145  
, ... 25p , ... 50p . ... Z5p 

Mlcio-mlnlaluie N.P.N. 
BFS 18H   LDA 40iV403/450/452   ... 10p ... lOp 

Small Signal N.P.N. BC 108 ... BC 109  BF 194  
... 10p ... 10p ... 1flp 

Ir.fra-red TranamMtei* , COY 11A CQY12A 
£4 ... £10 

Uaht-senahlve Trana OCP7Q-."    Tmnamltllog Types £1 ... 20p 
SKY 89A BLY93A 

Microwave Varactor Diodes • BXV 2?/2a'3y3^35'37/3»33/4e/41 
Microwave Detector CAY 10  
Microwave Mixer CL 7331   
Microwave Sunn Ettect Oscillator CL 8370  - ... E10 CL 8380... -   010 CL 8390  tlO CL 8470    t40 
Microwave Tunnet Diodes AHY13  AEY16  
B.F. Translslota BF 180  BF 194  AF 124  

£1 
100 H WATT RESISTORS 100 CERAMIC CAPACITORS 100 DIODES 

POSTAGE 15j> | PACK No. 1 

£1 

POSTAGE 15p 

100 RESISTORS 100 CERAMIC CAPAcrroRS 100 POLYSTYRENE CAPACITORS j  | PACK NO. 2 

Reld Ettect Transistors BFW 12/13/14  2Sp 

Comptemenlary Drlvere, 2 watts (per matched pair) 
INTEGRATED CIRCUITS T8A 500 Luminance I.C  El TBA 510 Chrominance I-C.  £1 FEQ10164bi1 Memory . El 7400   12P 7401   12p 7410   1?P 7420   TiP 7440   18P 7453   I'P 7470   24p 7472   24p 7473   32p 7474   32p 7482   88p 7483 .... . - MP 7490   S8p 7491   78p 7492   Mp 7493   - S8p 7495      ••• MR 5400   tOp • 6404   TOP 

£1 
1 VEROBOARD CUTTER 5 21ln» 0-15 BOARDS SO SQ.IN "ODD PIECES- 

POSTAGE 15p 
g-s. ^ 100 RESISTORS V | 100 CERAMIC Aw I CAPACITORS SO MOUARD POLYESTER CAPACITORS 

POSTAGE 15p PACK No. 4 

NEW! HEW! NEW! MEWI 
An aerosoi spray providing a convenient means of producino any number of copies of a printed circuit both simply and quickly- _ .. . Method: Spray copper laminate board with light sensitive spray. Cover with trans- .parent film upon which circuit has been drawn. Expose to light. (No need to use ultra-vlotet.) Spray with developer, rinse and etch In normal manner. Light sensitive aorosot spray   ••> El-00 pius Developer and Etchant       — ■■■ SOp postage 

NEWER THAN NEW! I 
Flbra Qlnu Board pre-treated Wth llghl- sensltlve (acquer enabling you lo produce prototype printed circuits within five minutes. 76mra x 100mm   33p 150mm x 100mm   Mp 150mm x 200mm >..   El-32 
Epoxy-Resln 75mm x 100mm . . ... ... 22p 100mm x 150mm    44p 150mm x 200fflm    88p 
Copper-clad Fibre Board I2ir( x 6in   45p 
Copper-clad Epoxy Healn Board 12in x Sin   ... , ... 2Sp 

MULLARD POLYESTER CAPACITORS 500.000 in STOCK!! I 
O-OOIpF O-OOIBuF 0-0056uF 0-015pF 0-0012uF 0-0022wF 0-01uF 0-033pF 0-0015pF 0-0027uF 0-012|iF 0-082uF 

20p doien; 7Sp—100; E5-1.000: £40-10,000 O'lSpF O-ISpF 0-22uF 0-39uF a-68uF 20p doren; El-IOfl; E6.50-1,000; £50-10,000 

£1 
20 ASSORTED UNUSED- MARKED, TESTED TRANSISTORS BC108, ETC. 

POSTAGE 15p \ PACK NO- 5 

£1 
1 TRANSISTORISED SIGNAL TRACER KIT ITRANSISTORISED SIGNAL INJECTOR KIT 

POSTAGE ISp | PACK No. S 

VEROBOARD 
2iin x tin xO-ISin 3)in x 2j.|n x 0- 16in 3iinx3fin xO-ISin Sin x2lnx0-15in 5ln x3fin xO-ISin 17in x 2 in x 0-l5in 17ln x 3|ln x D-ISin 3}ln x 2tln x 0- tin 3}ln x3|in x0-1ir» Bin xailoxO-lin Sin x 3tln x 0-1 in 

6p 16p 20p 20p 28p SSp 74p 
21P 24p 23p sap 

Spot Face Culler 38p. Pin Insert Toot 48p. Termlnai Pins (0-1 or 0-15) 36 for IBp. Special Ofier Pack eonaialing of 5 ZJm x lln boards and a Spot Face Cutter—5«p. "ODDS & ENDS"—1p sq in. 
ERIE MONOLITHIC CERAMIC CAPACITORS 3p each: 20p dozen; E1-7S per 100 

lOpF 6SpF 560pF 15pF lOOpF 620pF 22pF 150pF 68QpF 33pF 220pF I.OOOpF 39pF S30pF 47pF 470pF 
Wfc J 6 COMPUTER PANELS V- 1 CONTAINING MASSES OF I DIODES, TRANSISTORS, INDUCTORS, RESISTORS AND CAPACITORS   
POSTAGE 25P | PACK No. 7* 

£1 
100 RESISTORS 100 CAPACITORS (ASSORTED TYPES) 

POSTAGE (MINIMUM) 15P PER ORDER ALL GOODS PLUS 10% V.A.T. 

1 
New 
VAT 
EDITION 

Lasky] 
AndioTmnir 

s 
cs Gatalogael973 

The new 1973 VAT edition of Lasky's famous Audio-Tronics Catalogue 
wifl be available in early April—FREE on request. The 48 tabloid size 
pages—many in full colour—have been reprinted with VAT price changes 
for your convenience, together with many new items. Over half.the pages 
are devoted exclusively to every aspect of Hi-Fi {including Lasky's budget 
Stereo Systems and Package Deals), Tape Recording and Audio Acces- 
sories. Send for your copy now and see for yourself that VAT can mean 
a saving on many of the lOOO's of items we offer. 

mm 

Sand this coupon with 15p for post and 
Inclusion on our regular mailing list. 

NAME  

ADDRESS, 

PE13 
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6UNT0N ELECTRONIC x>Q.OC 
IGNITION KIT *** 050 

REAOV BUILT UNIT /I I .CC "NC. GUARANTEED 5 TEARS 1 ^ VAT 
Patents Pending. 12 volt only—state pos. or neg. earth. . Capacicive discharge ignition is recognised as being the most efficient system and will five yous 
* Continual Peak-Tuned Performance ic Up to 20% reduced fuel consumption ■k Easier All-weather Starting dr Increased Acceleration and Top Speed ft Longer Spark Plug Life * Increased Battery Life _ ir Elimination of Contact Breaker Burn ■k Purer Exhaust Gam Emission j -„ J    , Kit includes absolutely everything tor assembly: Ready drilled Caaa ana Hardware Printed Circuit Board, Cables. Coil Connectors, Silicon Grease Nuts and Boles, etc. B page illustrated instructions cover fitting of a types of tachometers. Call in for a workshop demonstration. S.A.fe. an enquiries please, or Phone 3365X (Many letters from satisfied customers.) 
SCORPIO: Transformer E2-42. Printed Circuit Board 8Jp 
All prices include carriage and V.A.T.   

ALUMINIUM BOXES 
Complete with baseplate and strews 

PRICES 
Price 
44p 
44p 
44p 
S3p 
44p 
39p 
59p 
68p 
SSp 
96p 

* These sizes accept standard veroboard range. 
All prices include carriage and V.A.T. 10% discount on 10 
or more boxes. 30% discount on orders over £10. 

Dept. PE7, ELECTRONICS DESIGN ASSOCIATES 
82 BATH STREET, WALSALL WSI 3DE 
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WITH RETURN OF POST SERVICE 
Type No L w D 

7* Si 2i li 
8» 4 4 'i 
9* 4 2i H 

10* Si 4 I* n 4 2i 2 
12 3 2 1 
13 6 4 2 
14 7 5 2i 
15 8 • 6 3 
16 10 7 3 



SAXON 

ENTERTAINMENTS 
STANDARD and CUSTOM-aUIlT AUDIO and ELECTRONIC EQUIPMENT 
NEW and SECONDHAND MUSICAL INSTRUMENTS. MAIN DISTRIBUTORS 
FOR A.K.G. HIGH QUALITY MICROPHONES 

SA25-SA35-SA100 
LOW-PRICED AUDIO MODULES FOR 

DOMESTIC and COMMERCIAL USE 

It 

-m 
m 

Mew venkmt 
usinf 3A 
"Plartlc Power" 
Driver Tremiiton 
now available 

THESE THREE MODULES HAVE ENJOYED UN- 
PARALLELED SUCCESS DURING THE FIRST FEW 
MONTHS OF THEIR BEING MADE AVAILABLE TO 
THE GENERAL PUBLIC. WE ARE PLEASED TO 
ANNOUNCE THAT WE CAN NOW OFFER FAST 
DISPATCH ON MOST OF OUR ADVERTISED ITEMS, 
INCLUDING THESE THREE MODULES, 

SA25 £2-95 S 
15 WATTS R.M.S. 7 transistors, 7 diodes 

SA35 £4-45 
35 WATTS R.M.S. 7 transistors, 7 diodes 

SA100 £10-90 ^ 
100 WATTS R.M.S. 11 transistors, 6 diodes 
ALL THREE MODULES HAVE OPEN AND SHORT 
CIRCUIT PROTECTION. AND THE SAIOO IS PROOF 
AGAINST OVER-DISSIPATION AND FAULTY IN- 
DUCTIVE LOADS 
ONLY ADVANCED DESIGN TECHNIQUES MAKE 
THESE EXTRAORDINARILY LOW PRICES POSSIBLE. 

BRIEF SPEC. FOR ALL THREE MODULES 
Freq.response 
Distortion 
Loads 
Quiescent current 
Noise 
Supply voltage 
Size 

lO-W.OOOHz ± IdB 
0 2% at I kHz 
4 to 16 ohms 
15mA 
Better than —75dB 
25-45Y, SA2S/3S 
40-70V, SAIOO 
4iin x 4in'x tin {SAIOO) 
4in X Sin X I in {SA15, SA3S) 

Circuits, connecting instructions and application data 
are supplied free with all modules. 

POWER SUPPLIES FOR THE $A25/3S and SAIOO 
AUDIO MODULES 

Unstabilised supply for 2 SA2S/35's, £4-90. 
Unstabilised supply for one or two SAtOO's, £7-75, carr. 40p 
Stabilised module for 2 $A25's or two $ASS's, 
£3-50, carr. free 
Transformer for above, heavy duty, £2-85, 
carr. 20 p 
Transformer for unstabilised supply complete 
with rectifier diodes mounted £3-50, carr. 20p Stabilised supply module for one or two 
SAlOO's, £4-90, carr. free 
Transformer for PS70, £4-90, carr. 40p 

PU45 
PU70 
PS4S 
MT4S 
MT30 
PST0 
MT70 
ALL MODULES ARE BUILT ON GLASS FIBRE P.O. 

BOARD 
AND ARE SUPPLIED FULLY TESTED 

OTHER SAXON PRODUCTS . . . 
120 WATT HEAVY DUTY MODULE 
Featuring a rugged class A driver stage, this module will run front all our mixers etc., and most other makes of mixer. It delivers 120W into an eight ohm load and employs 4 T03 can (f I5W) output transistors. 
SPECIFICATION Power output Free, response Input sensitivity Construction Siie 

£l3-W-f 20p carr. or with 
supply £l8-9S+40p carr. 

HOW into 6 ohms 20-20,OOOHi ± 2dB 200mV into I0K Fibregtass board Sin x 4in x 4in (Sin with supply) 
Low distortion parallel push-pull output stage. NEW: 160 Watt version & supply £27-90 

SINGLE CHANNEL SOUND/LIGHT CONVERTER 
This compact and reliable unit operates from amplifiers with 
outputs from 5-IOOW. Does not impose a heavy load on 
the amplifier, or, if connected in the wrong polarity, cause 
any damage, as with some units. 
Operation is simplicity itself and the unit is fully fused. The 
unit is supplied to function from bass notes but may easily be 
converted to respond only to treble or mid-range notes by 
the addition of compooonts costing less than 5p. * 

THREE CHANNEL SOUND TO LIGHT UNIT 
Handling the total of 3,OOOW (JkW) this unit is unique for its price in that not only bass middle and treble but alto master controls are provided. Two amplifier sockets eliminate the need for split leads, etc. Supplied in tough steel case for free-mounting Qa*7C Carr. or panel fixing. Fully guaranteed. gSt I v ■ V 

£8-90 
carr. 
free 

30p 

MONO VERSION £« 50. carr. 20p 
(As illustrated below. S.A.E. details. 9V operation) OUTPUTS UP TO IV RMS 

£15-80 
carr. 
30p 

SAXON STEREO 
CONTROL UNIT 

Two decks, and full headphone monitoring. The unit is mains operated and measures I7f in x 3in x 4in deep and is finished with a smart white on black facia. The controls are; Left/Right deck fader, volume, bass, treble, headphone selector and volume, microphone volume, bass, treble, mains on/off. THIS IS A MUST FOR THE HOME BUILT HIGH QUALITY DISCO- THEQUE AND IS COMFARASLE TO UNITS AT OVER TWICE THE PRICE. (N.B.—Stereo only has mic. input.) 
COMPLETE AMPLIFIERS 
THE CSE 100, £3450 carr. free 

This versatile unit it now available in a black vynide case and to represents even better value than ever, delivering speech and music powers of up to I0OW R.M.S. and continuous signal outputs of 70W. 
Two individually controlled inputs with wide range bast and treble controls. Ideal for small groups, D.i's, etc. 

C.5-E 
IOO 

i t C £ £ 

| • SftXON 
unit offering quality and reliability at lew coat. 

600W 3 colour light boxes, smart rexine finish. carr. free £15 

LOUDSPEAKERS British made bargains!!! 
i2in 2SVV 6/15 ohms £5-95. carr. 30p. I Sin SOW 0/15 ohm, £14-50, carr, 50p. 12in 40W 15,000 gauss magnet system 8/.I5 ohm, £11 M, carr. 40p. 
A.ICG, MICROPHONES suitable for disco, group or general P.A. use ccKincAP tnn Dt I DHL ideal disco mike, only £9-45 (r.r.p.fi I). Stju D S.A.6. port 
ALL PRICES SUBJECT TO 
VAT AT STANDARD RATE 

OUR A.ICG. PRICE 
LIST. DISCOUNTS 
ON ALL MICS. 

Mail Orders to Dept P.E.7 
SAXON ENTERTAINMENTS LTD., 327-331 WHITEH0RSE RD., W. CR0YD0N, 
Telephone 01-684 6385 — Hours of Business 9.30 a.m. — 5-30 p.m. SURREY CRO 2HS 

TERMS OF BUSINESS C.W.O.- C.O.D 35p extra Cash by registered post, please. I enquiries i^jvmted 
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forfast.easv 
reliable soldering 
Ersin Multicore Solder contains 5 cores 
of non-corrosive flu*, instantly cleaning 
heavily oxidised surfaces. No extra flu* 

i is required. 

OSm! A FAST 

WAY TO LEARN BASIC 

RADIO & ELECTRONICS 

Build as you learn with the exciting 
new TEGHNATRON Outfit I No mathe- 
matics. No soldering—you learn the 
praotlcal way. 

L«am basic Radio and Electronics at home—the fast, modern way. 
Give yourself essential technical "know-how"—like reading circuits, 
assembling standard components, experimenting, building—quickly and 
without effort, and enjoy every moment. B.I.E.T.'s simplified study 
method and the remarkable TECHNATRON Self-Build Outfit take the 
mystery out of the subject, making learning easy and interesting. 

Even if yeu don't know the first thing about Radio now; 
you'll build your own Radio set within a month or so) 

A 14-year-old could understand 
and benefit from this ctaurse—but 
it teaches the real thing. The 
easy to understand, practical 
projects—from a burglar-alarm to 
a sophisticated Radio set—help 
you master basic Radio and Elec- 
tronics—even if you are a "non- 
technical" type. And, if you 
want to make it a career, B.I.E.T. 
has a fine range of courses up to 
City and Guilds standards. 

.. . and what's more, you will 
understand exactly what you are 
doing. The TECHNATRON 
Outfit contains everything you 
need, from tools to transistors— 
even a versatllc'Multlmeter which 
we teach you to use. All you need 
give is a little of your spare time 
and the surprisingly low fee, 
payable monthly if you wish. 
And the equipment remains yours, 
so you can use it again and again. 
You LEARN-but it'* as 
fascinating as a hobby. 
Among many other interesting 
experiments, the Radio set you 
build—and it's a good one—is 
really a bonus. This is first and 
last a teaching course, but the 
training is as fascinating as any 
hobby and it could be the spring- 
board for a career In Radio and 
Electronics. 

Specialist Booklet 
If you wish to make a career in 
Electronics, send for your FREE 
copy of "NEW OPPORTUNI- 
TIES". This brand new booklet 
—just out—tells you all about 
TECHNATRON and B.I.E.T.'s 
full range of courses. 

BRITISH INSTITUTE 

OF ENGINEERING 

TECHNOLOGY 
Dept. BPEI7, ALDERMASTON COURT, READING RG7 4PF 

Accreiiieii by Mc Counctl Jar Ihc AmtiilallttH of CermpoHd'ure Coltfget. 

POST THIS COUPON FOR FREE BOOK 

CL | BPE17 

NAME   (BLOCK CAPITALS) 
ADDRESS 

AGE. 

SUBJECT OF INTEREST.. 

ERSIN 

SCORE SOLDER 

EASY-TO-USE 
ulSPENSERS 

Size 5 
Savbit .alloy 

18 swg, 18p 
(illustrated). 
Size ISA 
60/40 alloy 

18 swg, 18p 
Size 15 
60/40 alloy 

22 swg. 22p 

IDEAL FOR HOME 
CONSTRUCTORS 
Size t cartons in 40/60, 60/40 

and Savbit alloys 
in?gauges 25p 

Size 12 
for Service 
Engineers and 
Electricians. 
75ft pf 18 swg 
Savbit alloy. 75p 

BIB WIRE STRIPPER AND CUTTER 
Deluxe Model 9 Automatic opening spring, 
locking catch, plastic-covered handles. Case 

^55^^hardened and precision ground. Adjusts 
to most wire sizes. Cuts and strips 
flex, splits plastic twin flex. 75p 

Prices shown are recommended retail, excluding VAX 
From Eieoiricat and Hardware Shops, i f unobtainable, sand 10p p&p direct to 

Multicore Solders Ltd., Hemet Hempstead, Hertfordshire HP2 7EP 

Mini 

r 

AMAZING MINI-DRILL 

FOR 
PRECISION 
IVIODEL 
WORK 

+ B TOOLS 

Indispensable for precision 
drilling,grinding, polishing, 
etching, gouging, shaping. 
Precision power for the 
enthusiast. Shock proof. 
Com pietely portable powe r 
from 4i volt external 
battery. So much more 
scope with MINI-DRILL. 
Super Kit (extra power, in- 
terchangeable chuck) £5-44 
p.p. I3p. 
De Luxe Professional Kit 
with 17 tools £8-41 p.p. 
23p. 
Money Ref. Guarantee. 

MERLIN SUPPLY CO. 
Dept. PE7D, Nailsea, Bristol BSI9 2LP 

AUTOMATIC EMERGENCY SUPPLY 
250v 50 Hz—ISO watt Inverter. Foil kit of parts excluding meter. Circuit as appeared in December P.W. Complete kit—£16-95 + 80p. P. & P. 

OTHER INVERTERS AVAILABLE IN KIT FORM 
ISO Watt—£13-50 + 60p P. & P. 75 Watt—£7-80 + 60p P. & P. 300 Watt—£17-90 + OSp P. & P. AO Watt—£5-20 + -Wp P. & P, 25 Watt—£2 60 + 20p P. & P. 

All above operate from I2v. battery and give 250v.-50Hz. Output. 24volt'types arc ai$o available, alternativeoutputt or taps can be supplied. Transformers and/or Transistors can be supplied separately. 
SPECIAL OFFER 

I2v. Fluorescent lights, suitable for tents, caravans, houses or secondary lighting for factories, hotels, etc. 12 inch—$ watt—£3 40 post paid. 2i inch—l 3 watt—£4-20 postpaid. Large discounts available for quantities. 
BATTERY CHARGER KIT 

10 amp charge current—£5-50 + 40p P. & P. 
(consists of Transformer and Rectifiers) 

ASTRO ELECTROKICS 
6 BARNES ROAD, CHESTERFIELD, DERBYSHIRE 
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THIS IS THE FIRST PAGE 

OF THE GREAT BI-PAK SECTION 

BRAND NEW FULLY GUARANTEED DEVICES 
ACI07 AC113 AC1J5 ACI17K AC 122 ACI25 AC 126 AC 127 ACI28 AC132 AC 134 AC137 AC 141 
AC141K ACI42 AC142K AC151 ACI64 AC15S AC158 AC137 AC163 AC16S AC107 Acies AC169 AC178 AC177 AC178 AC 179 AC186 AC180K ACI81 AC181K AC187 AC187K AC188 AC188K Acvn ACV1S ACY19 AC¥20 ACY21 ACY22 ACY27 ACY28 ACY29 ACY30 ACY3J ACY34 ACTSr. ACY36 ACY40 ACY41 ACY44 AD130 AD140 AD142 AD143 AD149 ADlfil 

0-22 0-22 0-28 0-28 013 0-18 0-18 (MS 0-18 0-10 
0-10 0-18 0-10 0-18 (MS 0-19 017 0-2S 0-22 0-22 0-27 0-22 0-22 0-22 0-27 OH 0-22 0-27 0-31 0-31 019 0-22 0-19 0-22 0-24 0-22 0<24 0-22 0-28 0-22 0-22 0-22 0-22 0-18 0-20 0-21 0-39 0-31 0-31 0-23 0-23 0-31 0-19 0-20 0-38 0-42 0-88 0-58 0-42 o-ss 0-87 

AD16-J 0-37 AD1S1 « ADie2(MP> 0-81 ADT140 O-SS AF114 0-27 AP110 API 18 At') 17 AF118 API24 A1123 AF128 AF127 Ai'iaB A FITS AK179 AF180 AF181 A PI 86 AFU39 A 1.102 AL108 A8Y2S A9Y27 A8Y28 0-28 A8Y2B 0-28 ABVOO A8Y51 A8Y32 0-28 ASV04 0-28 A8YS5 0-28 ASYS8 ASYOJ ABYSS 0-28 A8Z2I 0-44 

0-27 0-27 0-27 0-39 0-88 0-28 0-31 0-31 0-33 0-33 OSS 0-6& D-B0 0-SO 0-41 0-72 0-72 0-28 0-28 

0-28 0-28 

0-28 0-28 

BC107 bcios BCI69 BC1IS BC114 BC 110 BC1 10 «cn7 bciis BCI19 BC120 110120 BC 120 BC132 BC134 BC135 BCISO BCI37 nci39 BC140 BC141 BC 142 BC 143 BCI43 BC 147 

0-10 0-10 0-11 0-11 0-17 0-17 0-17 0-17 0-11 0-38 0-88 0-13 0-20 0-13 0-20 0-13 0-17 0-17 0-44 0-38 0-38 0-88 0-38 0-60 0-U 

BC148 BC149 BCISO BClfil BC 152 BC153 BC1S4 BC1S7 BC 108 BC 109 BCISO BClSt BC 167 BC 188 BU160 Bel 70 BCITI BC172 BC173 BC 174 be its BCI77 BC178 BC1T9 BCISO Bciai 00182 

0-11 0-13 0-20 0-22 0-19 fr3l 0-83 0-20 0-13 0-13 0-50 O-SS 0-13 0-13 0-13 0-18 0-10 0-10 0-10 o-ia 0-24 0-21 0-21 0-21 0-27 0-27 0-11 BC182L 0-11 BC163 0-11 BC183L 0-11 BC184 0-18 BC184L 0-13 BC188 0-31 BC187 BC207 BC308 BC209 

0-31 0-12 0-12 0-18 BC912I. 0-12 BC2I3L 0-12 
BOO 141. 0-10 BC223 0-28 BC226 0-30 BCY30 0-27 BCYS1 0-29 BCY32 0-83 BCV33 0-24 BCY34 0-28 BCY70 O-10 BCY71 0-20 BCV72 0-10 BCZiO 0-22 BCZ1I BCZ12 BD121 BD1S3 BDI24 BD131 BDIS2 BD133 

0-28 0-28 0-66 0-78 0-60 O-SS 0-00 0-72 

Bl>137 B013S BD139 BD140 BDIOS BD17S BD170 BD177 BD178 BD179 BO ISO BDJ8S BD1S6 BD187 0-77 BD18S 0-77 B0169 0-83 Bom BD195 BD19S 0-84 BD197 0-89 BD198 0-89 BD199 BD200 BD205 BBSOfi BD207 80208 BDYiO 1-10 BFIIS 0-27 

D-SO 0-85 0-61 0-66 0-88 0-68 0-66 0-72 0-72 0-77 0-77 0-72 0-72 

0-88 0-84 

1-05 1-OS 0-88 0-88 1-06 1-05 

BF1I7 BFIIS 8F119 BF121 BF123 BF125 BF127 BF152 BF1S3 BF1S4 BPI55 BP10S BFJ07 BF168 BF169 BF180 BF182 BPISS BF164 BF105 BF167 BFI73 BF176 BP177 BF179 BP179 BF180 BF181 BP182 BFI83 BF184 BF183 

0-50 0-77 0-77 0-60 O-SS 0-50 0-65 0*01 0-60 0-60 0-77 0-83 0-61 0-81 0-66 0-44 0-44 0-44 0-44 0-44 0-24 0-24 0-39 0-39 0-33 0-33 0-33 0-88 0-44 0-44 0-28 0-83 

BF194 BFIM BF196 SF197 BF200 

BF2SS MF2B9 
BF2S3 

BF272 BF273 BK274 

CUIE C400 C40T C424 C425 C42fl C428 0441 C442 0444 04 SO 

9-44 OC19 0-89 2G3T1 0-18 9X2219 0-22 2X3054 0-61 2X4059 0-U 0-13 OC20 0-70 26371B 0-18 9X2220 0-24 2X3056 0-66 2X4060 0-13 0-13 OC22 0-42 2G3J3 0-19 2X2221- 0-22 2X3391 0-18 2X4061 0-18 0-10 OC28 0-48 2G374 0-19 2X2222 0-22 2X3301A 0-18 2X4002 0-13 0-18 OC24 0-02 2G37V 0-33 2X9368 0-19 2X3392 0-16 2X4284 0-19 0-50 0C23 0-42 2G378 0-18 9X2869 0-16 2X3393 0-10 2X 4286 0X9 1-06 ocas 0-28 2GS31 0-18 2X2369A 0-1$ 2X3394 0-10 2X4268 0-19 0-60 OC28 0-66 2G382 0-18 2X2411 0-27 2X3393 0-19 2X4267 0-19 0-06 OC29 0-66 2G401 0-83 2X2412 0-27 2X8402 0-23 2X4288 0-19 0-94 ocsa 0-48 20414 0-33 2N2646 0-62 2NS403 0-83 2X4280 0-19 0-01 OC38 0-66 2G417 0-28 2X97 U 028 2X3404 0-81 2X4290 O-IB 0-91 OC4I 0-28 2N388 0-SB 2X2712 0-23 2X3405 0-40 2X4291 0-19 0-39 OC42 0-27 2N38SA 0-61 2X2714 0-23 2X3414 0-17 2X4202 0-19 0-88 OC44 0-17 2X404 0-22 9X2904 0-19 9X34 IS 0-17 2X4293 0-19 0-88 OC43 0-14 2K404A 0-81 2X9904A 0-23 9X3418 0-31 2X3172 0-13 0-39 OC70 (-11 2X624 0-46 2X2905 0-23 2X3417 o-ai 2X5457 0-SS 0-39 OC71 0-11 2X527 0-64 2X2906A 0-23 2X3626 0-83 2X6468 0-36 0-68 OC72 0-18 2X698 0-48 2X2906 0-17 2X3640 0-10 2X6459 0-44 D-SO OC74 0-18 2X599 0-60 2N2908A 0-20 2X3702 0-U 2S301 O-SS 0-24 OC75 0-17 2X098 0-14 9X2907 0-22 2X3703 0-11 28302A 0-40 0-33 OC76 0-17 2X697 0-15 2S2D07A 0-24 2X8704 0-12 2S303 0-46 0-24 OC77 .0-28 , 2X098 0-27 2X2998 0-lfl 2X3706 0-11 23303 0-81 0-27 OC8I 0-17 2X609 0-39 2X2924 0-10 2X3706 0-10 28034 0-77 0-24 0C81D 0-17 2X706 0-09 2X2925 0-16 2X3707 0-18 28305 0-98 0-22 OC82 • 0-17 9X706A 0-10 2X2926 (G) 2X3708 0-08 2SS09 0-98 0-22 OC82D 0-17 2X708 0-13 0-14 2X3709 0-10 28307 0-93 0-22 ocsa 0-28 2X7U 0-33 2X2926 (Y) 2X3710 0-10 28321 0-62 0-19 OC84 0-22 2X717 0-39 0-18 2X3711 0-10 28322 0-46 0-94 OC139 0-22 2X710 0-87 9X9926 (O) 2X3819 0-31 28322A 0-46 0-17 OC140 0-28 2X718* 0-65 0-11 2X3820 0-68 28323 0-62 0-17 ' OC169 0-28 2X728 0-31 2X2926 <R) 2X8821 0-39 23324 0-77 0-17 OC170 #-23 2X727 0-31 0-U 2X8823 0-31 29325 0-77 0-17 ocm 0-28 2X743 0-22 2X2926 (H> 2X3903 0-31 28326 0-77 0-17 ooeoo 0-28 2X744 0-28 0-11 2X3904 0-33 28927 0-77 0-17 OC201 0-81 2X914 0-18 2X3010 0-77 2X3905 0-31 28701 0-40 0-17 00202 0-91 2X918 0-33 2X3011 o-xe 2X3900 0-80 40301 0-44 0-20 00203 0-88 2X929 0-23 2X3053 0-19 2X4058 0-13 40362 0-60 0-2Q OC204 0-88 2X930 0-23 0-81 OC205 0-39 2X1131 0-22 0-81 OC309 0-44 2X1132 0-24 DIODES ARB EECTIFIEES 0-14 OCP71 0-48 2X1302 0-16 0-14 ORF12 0-43 2X1303 0-16 AA119 0-89 I5Y133 0-93 CAI0 0-39 8-20 ORFM 0-44 2X1804 0-19 AA120 0-09 BV184 0-66 OA47 0-08 0-56 ORPOl 0-44 2X1305 0-18 AA129 0-09 BYX36/30 OA70 O-OB 0-33 P346A 0-28 2X1306 0-23 AAY30 0-10 0-46 OA 79 0-08 0-28 P397 0-46 2X1307 0-28 AAZ13 0-11 BYZ10 0-39 0.481 0-08 0-22 8T140 0-14 2X1308 0-28 BA100 0-11 BYZU 0-38 OA85 0-10 O-SS 8T141 MB 2X1309 0-26 BAJI6 0-28 BYZ12 0-38 OA90 0-07 0-39 TIS43 0-88 2X1613 0-22 RA126 0-24 BYZ13 0-28 OA91 0-07 0-28 ims 0-30 2X1711 0-22 BA14S 0-10 BYZ19 0-44 OA95 0-08 0-33 2G801 0-21 2X1889 0-35 BA154 0-18 BYZ17 0-39 OA200 0-07 0-33 20302 0-21 2X1890 0-60 BA1S3 0-10 BTZI8 0-89 OA269 0-00 0-39 2G303 0-21 2X1893 0-41 RA16S 0-1S BYZ19 0-31 SD10 0-06 0-24 2G304 0-27 2X2147 0-79 BY100 0-17 CG62 8019 0-08 0-21 20306 0-44 2X9148 0-03 BY101 0-13 (OA91 F.q.) 1X34 0-08 0-22 20800 0-39 2X9160 0-68 BY105 0-19 0-06 1X34 A 0-00 0-21 20309 0-36 2X2109 0-39 BY114 0-18 C063I— 1X914 0-07 0-22 2G3S9 0-28 2X3193 0-39 BY126 o-ia (OA70-GA79) 1X916 0-07 0-48 2GS;)9A 0-18 2X2194 0-59 BY127 0-17 0-07 1X414B 0-07 0-41 2G344 0-20 2X2217 0-24 BY 128 0-17 OAS 0-39 18021 0-11 0-41 20343 0-18 2X2218 0-82 BY130 0-18 OA5SL 0-23 IS90X 0-07 

NEW COMPONENT PAK BARGAINS 
m Ho. Ql*. Bfljeriptinn pric* C 1 250 Rralatora mixed valuea approz. (count by weight) .. 665 0 2 200 Capacitora mixed vslue* apptox. (count by weight) .. O-SS OS 60 Precision Rcalston-1%, and-01% mixed yalnea .. OSS C 4 76 1th W Reaietors mixed prelerred values .. ., 0-SS OS 5 Plecea assorted Ferrite Rode .. ., . o-Sfi C 6 2 Tuning Oanga, MW/LW VHP    O-SS C 7 1 Pack Wire 60 melera aaaotted colours .. .. .. 0-SS C 8 10 Reed Switches ..    ,. ., h-SS C 9 S Micro Switches  0-ES C10 Hi Assorted FoU * Pre-Sets .. ..   o-SS C1I 6 Jack Sockets 3 X S-Sm 2 x Standard Switch Types .. O-SS C12 40 Paper Condensers prelerred types mixed values .. .. O-SS CIS 20 Eleotrolytlos Trans, types o-SS C14 1 Pack assorted Hardware—Nuta/BolU, Gromete. etc, .. O-SS CIS 4 Mains Toggle Switches, 2 Amp D/P  0-65 C10 20 Assorted Tag Strips A Panels  0-68 C17 10 Assorted Control Knobs O-SS CIS 4 Rotary Wave Change Switches .. .. .. O-SS C19 S Belays 6—24V Operating .. ..   o-SS C20 4 Sheets Copper Laminate approx. lOln x Vie  0-SS 
Please add lOp post and packing on all component packs, plus a further 10® on pack Ncs. Cl, C2, C19 and C20. 
Component Lists lor mall order available on request. 

Plus much more- 

SEND NOW FOR THE 
BI-PAK "Component Catalogue" 

. 5p to cover postage, etc. 

INTERESTED IN ELECTRONICS? 
then give us a ring, we need staff—fast! 

0920-3442 

JUMBO COMPOSKXT PASS 
Mixed Ehetronie Componenlt 

Beelslors, capacitors, pots, eleotrolyfte and coils plus many other useiul items. Approxiniately 31b In weight. Price Including P. A P. 41-68. 
EXCEPTtOXALLf GOOD VAICB 

BRAND NEW 
POST OFFICE 
TYPE TELE- 
PHONE DIALS 
ONLY 83p each 

THE NEW S.G.S. EA 1000 AUDIO 
AMP MODULE *Guarantee 

3 Watts 
R.M.S. ' 
ONLY 

£2*89 each 
Module Tested and Guaranteed. Qty. 1—9 £2-89; 10—26 42-8). Price each. Larger quantities quoted on request. Full hook-up diagrams and compieU technical data supplied (ree with each module or available aeparatciy at lOp each. 

SYSTEM 12 STEREO 

Each Kit contains two Amplifier Mod- 
ules, 3 watts RMS, two loudspeakers, 
15 ohms, the pre-amplifier, trans- 
former, power supply module, 
front panel and other acces- 
series, as well as an illus- 
trated stage-by-stage Instruc- rtMi V 
tion booklet designed for the 1 

beginner. 04 Oafiil 
Further details available on J*. I n QAA 
request. *** 

w o 

FREE 
P. & P. 

NOW-TURN OVER FOR MORE FANTASTIC OFFERS 
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The lamest selection 

HEW LOW PRICED TESTED S.C.R.'S 
nv 50 100 200 400 600 800 8; 4; 4; 8; 8p tp 1A TOS 0-26 0-28 0-34 0-48 0-89 0-70 3A T068 9-£8 0-57 0-41 0-58 0-68 0-77 OA T088 0-34 962 0-84 0-62 0-78 0-88 5A T064 0-34 0-88 0-54 0-62 0-76 0-38 7A T048 0-82 0-55 0-93 0-74 0-88 0-99 10A T046 0-68 0-64 0-07 £11.83 1-07 1-32 ISA T048 0-89 0-70 0-83 1-08 1-38 1-86 30A T048 1-27 1-64 1-76 1-93 '4-40 

SIL. RECTS TESTED 
PIV 300mA 750mA 1A I-3 A 3A 10 A DO? 9018 Flael icSO 18 SO 10 SO! 0 B032A SO 0-04 0-06 0-06 0-08- 0-18 0-23 0-86 100 0-04 0-07 0-08 O-IS 0-18 0-28 200 0-06 0-10 0-07 400 0-07 0-15 0-08 0-22 0-30 0-41 600 04)8 0-18 O-H 0-28 0-88 0.60 800 0-U 0-19 0-12 1000 0-12 030 0-18 0-33 0-51 0-70 1200 — 0-37 — 0-42 0-83 0-88 

TR1ACS VBOM 2A OA 10A TO-f TO-96 TO-48 
100V 33 200V 66 400V 77 83 1-81 

D1A0S FOB V8E WITH TR1ACS BE 100 1D30) lip each 

FREE 
One 60p Psk ol joor own choice tree with oilstt Talced 14 or over. 
BEANfj HEW TEXAS GERM. TEASSI3TOES Coded and Qoennleed P»k No. B<iVT S 1103713 OC71 8 D1374 OC7S 8 DISK) OC81D fl 2038 IT 0UJ1 8 20382T OC83 8 2034111 OC44 8 2034511 0043 Tb 8 2G378 0078 T9 8 20399.4 2N1392 TlO 8 20417 AF117 A!) GSp each pole 

T3 

T« 

SRS080 HPN Stt. DUAL TBAN3. CODE D1699 TEXAS. Our price 28p each. 
120 VCB HntB DRIVER TRAHSESTOR. Sim. B9X21 & 0407. SK1893 FULLY TESTED AND CODED SD 120. 1-24 18p each. TO-5 N.P.N. 25 up 17p each. 
Sil. trans. Biiltable tor P.E, Organ. Metal TO-18 F.qvt. ZTX300 8p each. 
Any Quantity. 

POWER 
TRANS 

BONANZA! 

ZENER DIODES 4G0tiiW (DO-7 Caee), range 2-33V, ISp each. 1-5W (Top-Hat), range 2-33Y, gOp each, 10W (SO-10 stud), range 2-33V. 3Sp each. 
ID amp POTTED BEIDBE RECTIFIER oo beat sink, 100PIV. B9p each 

HEW LINE Plastic Encapaolaled 2 Amp. BHEDOB EECTS. 00V RMS SSp each 100V RMS - 41 p each 400V RMS Sip each Slae 13mm x 6mm. 
UTOrUHCTIOH TRANSISTORS 

Direct replacement for TIS43 and BES30UO aiao electrically equivnjent to 2X2646 Q'y.: 1-24 30p each, 20-99 28p each. 100-) 22p each. 
CADMIUM CELLS 

0RP12 4Bp ORP60, ORP0144p each 
GENERAL PURPOSE HPS SILICON SWITCH- ING TRANS. TO-18 SIM. TO 2N706/8. 887- 27/28/SSA. All usable devices no open or short circuits. ALSO AVAIL- ABLE in PNP Stm. to 2N2906. BCY70. When ordering please state preference NPN or PS P. 

tt For For 100 For 500 Foe 1000 For 

0-65 MO 1-02 8-25 14-80 
SIL. G.P. DIODES dp 300mW 30 0-58 40PIV(Mln.) 100 1-65 Sub-Mln. 500 6-60 Full Tested 1,000 8-00 Ideal tor Organ Builders. 

KING OF THE PAKS Unequalled Value and Quality 

NEW BI-PAK UNTESTED 
SEMICONDUCTORS. SUPER PAKS 

Satisfaction GUARANTEED In Every Pak, or money back. 
Pak So. Description Pries 
U _I 120 Class Sub-Mln, General Purpose Germanium Diodea 0*55 
if 2 60 Mixed Germanium Translstore AP/RF   _0-6S 
U 3 75 Oermsnium Gold Bonded Sub-MJn. like OA5, OA47 065 
U 4 40 Germanium Transistors like OC81, AC)28 .. T .. 0-55 
C5 £0 200mA Sub-Mln. Billeon Diodes 0-SS 
U 8 30 Si). Planar Trans. NPN tike B8T95A. 2S70G .. 0-SS 
U 7 16 Sil.Bectiflers TOP-HAT 750mA VLTO. RANGE up to 1000 (PSS 
C_8 50 Sil.Ptanar Diodes DO-7 Glaas ?>0itiA like OA200/202 .. O-SS 
C 9 20 Mixed Voltages, i Watt Zeaer Diodes 0-66 

. DIP 20 BAY5Q charge storage Diodes DO-7 Olaas   9-55 
Cll 25 PNP Sir. Planar Trans. TO-5 like 2X1132, 2N2B04 O-Sfi 
U12 12 Silicon Rcotltlers Epoxy SODmA up to 800 PIV .. .. 0-S6 
U13 30 PNP-NPN'ail. Transistors OC2&0 A 28 104 . Q-SS 
I'li 150 Mixed Silicon and Germanium Diodes .. .. 0-56 
1-15 25 NFN Sil. Planar Trans. TO-5 like BFVol. 2N697 .. 0-65 
HIS 10 3 Amp Silicon Rectlfiere Stud Type up to 1000P1V ■ ■ 0-SB 
U17 30 Germanium PNP AF Trajnistore TO-5 like ACY 17-22 . Vi5 
Ulfl_ 8 6 Amp Silicon Rectlflera BY213 Type up to BOO PIV ■ ■ 0-85 
l?is 25 Siiicoa KPN Translators like BCI08    0-55 
U20 13 1-5 Amp Silicon Kectiflera Top Hat op to 1000 PIV .. 0-5S 
U21 30 AF. Germanium Alloy Transistors 20300 Series A OC71.. 0-65 
CvS 30 MADT's tike M~Hz Series PNP TfaoalBtore , ■ ,. 0-55 
U24 20 Gerroanlum 1 Amp Rcctiftera QJ51 Series up to 300 PIV .. 0-66 
023 25 aOOMMz NPN Silicon Transistors 2X708, B8V27 .. 0-S5 
U29 30 Fast Switching 811 luon Diodes like IN014 Mlcro-Mln. ■■ 0-55 
U27 12 NPN Germanium AP f ranalatora TO-l Uke AG1'27 ■ ■ 0-60 
t'29 10 1 Amp SCR's TO-5 can, up to 600 PIV CR81/25-600 ■, X-IS 
t;30 15 Plastic Silicon Plansj Trans- NPN 2N-2926 
U3I 20 Silicon Planar Plastic NPN Trans. Low Noise Amp 2N3707 0*65 
U32 25 Zener Dlodea COOmW DO-7 case 3-18 volts mixed ■■ 0-SS 
U33 . 15 Plastic Case 1 Amp Silicon RcctlBere IN4000 Series 0-6S 
US4 30 Silicon PNP Alloy Trans. TO-S BCY26 2S302/4 .. .. 0-63 
U35 25 Silicon Planar Transistors PNP TO-18 2N2906 .. .. 0-58 
t'38 25 Silicon Planar XPX TramUtore TO-S BFY50/51/a2 ■■ 0-SS 
1137 30 Siliccn Alloy Transistors 80-2 PNP OC200,28322 ,, 0-85 
U88 20 Fast Switching Silicon Trans. NPN 400MHx 2NS0U .. 0-6S 
US9 30 RF. Germ. PNP Tranelatqra 2N1302/5 TO-5 . ., 0-65 
U40 10 Dual Trane I store fl lead TO-6 2S2060 .. .. 0-55 
V4I 25 RF Germanium Transistors TO-5, OC45, NKT72, ^ ~ 0-SS 
T.'42 10 VHF Oermaiilum~P"NF TranaiatoreTO-1 NKTSB?, AF117 O-SS 
U43 25 SIL TranBL Plastic TO-18 A.P. 80113/114 .. 0-66 
U44 ^20 SU. Trans. Plastic TO-5 BCllu/NPN .. .. 0-SS 
D43 7 3A SCR. T088 up to 600PIV  MO 
Code Nos. mentioned above are given as a guide to the type of device In the pak. The devices themselves are normally unmarked. 

QUALITY TESTED BEMICONDUCTOE8 Pai So. Pries Sp Q 1 20 Red spot transistors p*p .. .. 0-58 Q 2 18 White spot R.F. transistors pnp . - 0-5S Q 3 4 OC77 type transistors .. .. 0-6# Q 4 8 Matched transistors 0C44/45/SI/8ID 0-65 ft 6 4 OC78 transistors 0-65 Q 8 B 0072 transistors 0-65 <17 4 AC128 tianslators pnp high gain .. O'SS Q 8 4 AC129 transistors pnp ., .. 0-55 Q 9 7 OC81 type transistors .. .. 0-58 Q10 7 OC7I type transistors -• 0-88 QI1 2 AC127/128 Complementary pairs pnpjnpn .. .. . . ., 0-88 Q12 3 API 18 type transistors .. .. 0-56 Q13 3 APH7 type transistors .. .. 0-S6 Q14 3 OC171 H.F. type transistors .. 0-58 QIS 7 2N2028 811. Epoxy transistors mixed colours 0-88 Q16 2 GET880 low noise Germanium traaslstors ,. ,. .. 0-85 Q17 5 npn 2 X 8T.I41 A 3 X ST.140 .. B-86 Q18 4 MADT'S 2 X MAT 100 A 2 X SIAT 120 0-88 Q19 3 MADT'S 2 X MAT 101 A I X MAT 121.. .. .. .. .. 0-86 Q20 4 OC44 Oertnaniam transistors A.F. 0-86 Q2I 4 AC12T npn Germanium transistors 0-68 Q32 20 NKT transistors A.F. H.F.coded.. 0-68 Q23 10 OA202 Silicon diodes sob-mln. .. 0-66 Q24 8 OA81 diodes 0-66 Q23 15 IN914 Sllioon diodes 75PIV 75mA 0-68 Q26 8 OA96 Oermaniuro diodes sob-mln IN 89  0-86 Q27 2 10A 60O PIV Silicon rectlfiere 18426R 0-68 Q29 2 Silicon power rectifiers BYZ13 ,. 0-88 Q29 4 Silicon traoslslors 2 X 2N896, 1 X 2N997. 1 X 2N898 .. 0-65 Q30 7 Silicon switch transistors 2S708 npn  0-86 Q31 6 Silicon switch transistors 2N708, npn •• •. • - • • 0*88 Q32 3 pnp Silicon transistors 2 x 2N1J31, 1 X 2N1IS2  0-66 Q33 3 Silicon npn transistors 2NI711 .. 0-66 Q34 7 BllIcon npn transistors 2N2369, SOOMHs (code P397) .. .. 0-86 Q3o 3 Bll Icon pnp TO-8. 2 X 2N2904 A I X 2N2905   0-85 Q36 7 2N3848 TO-18 plastic 3C0MII3 npn 0-86 Q37 3 2N80B3 npn Silicon transistors .. 0-66 Q38 7 pnp trantlstors 4 X 2X3703, 3 X 2X3702   0-SS 
ELBCTHORIC SLIDE-EDLB 
The MK Slide Rule, designed to simplify Elec- tronic oalculatioDS leatutea the following scales:— Conversion ol Frequency and Wavelength. Calculation ol L, C and fo ol Tuned Circuits. Reactance and Bell Inductance. Area ol Circles. Volume ol Cylinders. Resistance of Conductors. Weight ol Conductors. Decibel Calculations. Angle FuQCtfons. Natural Logs and "e" Functions, Multiplication and Division. Squaring, Cubing and Square Roots. Conversion of kW and Hp, A must for every electronle engineer and enthusi- ast. Size: 2cm x 4cm. Complete with case and instructions. Price each: 23-60 

SILICOH PHOTO TRAN- SISTOR. TO-18 Lens end NPN Sim. to BP x 25 and P2I. BRAND NEW. Full data available. Fully guaranteed. Qty. 1-24 25-99 100 up Price each 66p 44p 8Sp 

F.E.TVS 
2S3819 31; 2N0458 36; 2NS820 66; 2148459 44; 
2NS821 84; BKW10 #8; 2N3823 81; MPF105 lip 

GENERAL PURPOSE GERM. PNP Coded OPIOO, BRAND NEW TO-3 CASE, P089. REPLACE:—OC25-28-29-30-35-S6. NKT 401-403- 404-408-408-430-461-452-483. T13027-3028, 2N260A, 2S468A—457A—408A, 2NS11 A A B, 20220-222, ETC. VCBO SOV VCEO 50V 1C JOA PT. 30 WATTS Hfe 30-170. PRICE 1-24 28-99 100 up 47p each 44g each 40p each 
SILICON High VOIUga 260V NPN TO-S case. O.P. Bwllching A Amplifier Applications. Brand new Coded R 2400 VCBO 880/VCEO 100/IC BA/SO Watts, HFE type 20/11 6MHZ. OUR PRICE EACH: 1-24 25-99 100 np Dip 80p 44p 

2N3055 
US WATT SIL 
POWER HPS 
65; EACH 

NEW6TH EDITION 
TRANSISTOR EQUIVALBNTS BOOK. A complete cross rclerence and equivalents book lor European, American and Japanese Transis- tors. Exclusive to BI-PAK fi9p each. 

A LARGE RANGE OF TECHNICAL AND DATA BOOKS ARB NOW AVAILABLE EX STOCK. SEND FOR FREE LIST. 

PSF ADI6I/I62 
K/P COMP GERM TRANS. OUR LOWEST PRICE OF 80; PER PAiH 

SHJOON 60 WATTS MATCHED HPN/PNP BIP 19 NPN TO-a Plastic. BIP20 PNP. Brand new, VCBO 100/VCBO 50/IC IDA. HFE type 100/rt SmHZ. OUR PRICE PER PAIR; 1-24 pre: 68; 25-99 pre. 81; 100 pre. 88; 

INTEGRATED CIRCUIT PAKS 
Hanufaeturers' "Fall Outs" which include Functional And Part-Functional Units. These arc classed as 'out-of-spec' from the maker's very rigid speclBcations, but are ideal for learning about I.C.'s and experimental work. 
Pak No. Contents Price 
incoo-12X7400 UIC01 = 12X7401 U1C02=12x7402 U1C03 = 12x7403 U 1C04 = 12 X 7404 UIC05". 12 x 7400 01006-8 x 7406 01007 — 8 x 7407 triC10= 12X7410 UlC13=8x7413 UIC20= 19x7420 TJICSO-12 x 7430 tnC40« 12X7440 UIC41 = 6X7441 UIC42=5x7449 DIC43—6 x 7443 t>X044 =6 X 7444 UIC45=6x7446 

0.65 0-66 0-56 0-56 0-68 0.66 0-85 0-86 0-68 0-88 0-66 0-88 0-85 0-65 0-88 0-88 0-55 088 

P«k No. Contentl Piles 
UIC46—5x7446 UIC47=5x7447 U1C48=5X7446 UIC50=12X7450 UICSl-12 x 7461 UIC53=12 x 7453 01054—12 X 7454 01080=12 X 7460 mC70=8 x 7470 01072=8x7472 DlC73=8 x 7473 UIC74=8x7474 UIC75=8x7476 U1C76-8X7476 mC80=6X7460 UICS1=5x7461 U1C82=6 X 7482 UlCSS =5 X 7483 

0-68 0-86 O-SS 0-86 0-88 0-86 0-86 0-88 0-88 0-66 0-88 0-68 0-68 0-86 0-66 0-86 0.86 0-68 

Pat Ho, Contents Price 
0-88 0-66 0-66 0-68 0-SB 0-68 0-86 0-6S 

01088=6x7488 U1C90-5X7490 UIC91-5X7491 UIC82=5X7492 XTIC93=5 X 7493 UIC94 = 5 X 7494 UIC9S-6X7495 U1C98—6X7496 UIC100—SX74100 0-68 UIC12X=SX 74121 0-56 U1C141 = 5X74141 0-68 010151=5x74161 0-88 UIC154—5x74164 0.68 UIC193 -6 X 7419S 0-86 UIC199=6X 74199 0-SS 
UICXI" 

Pata cannot be eplit, but 25 assorted pieces (our mix) is available as PAK UIC XI. 

BI-PAKS NEW COMPONENT SHOP NOW OPEN WITH A 
WIDE RANGE OF ELECTRONIC COMPONENTS AND 
ACCESSORIES AT COMPETITIVE PRICES- 
IS BALOOCK STREET (A 10), WARE. HERTS. 
TEL. (STD 0920) 61593 
open M0H.-SAT. 9.15 a.m. to 6 p.m., FRIDAY until 8 p.m. 
All mail orders please add I Op post and packing. 
Send all orders to BI-PAK, P.O. BOX 6, WARE, HERTS. 
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- the lowest prices 

74 Series T.T.L. I.C's 
BI-PAK BTILIj LOWEST H PBICE. POLL SPECIFlOATIOBr ODARAHTEED. ALL PAMOOS BASOFACTOEEBfl 

SN7400 SN7401 8N7402 887403 8K7404 687409 SN7406 8N7407 887408 387409 887410 687411 687419 BS7413 887410 887417 887420 887422 BN7423 887425 687426 887427 887428 887430 687432 887433 BN7487 687438 687440 887441 687442 8 87443 887444 887445 887446 887447 B87448 687460 687461 887468 687464 887460 887470 687472 687473 687474 887475 887478 687480 687481 887462 687463 687484 687485 

1 0-17 0-17 0.17 0-17 O-l? 0-17 0-39 0-39 0.20 O-SO 0-17 0-28 O-SS 0-82 0-48 0-48 0-17 055 0-55 0.56 0.50 0-60 0-77 0-17 O-M 0-88 0-71 0-71 0-17 0-74 3.74 a.« 1.48 1-OS 1-07 1*10 MO 0-17 0-17 0.17 0-17 0.17 0-82 0-82 0-41 0-41 0-50 0-44 0-74 1-82 0.69 1.21 1-10 8-90 

25 0-19 0-18 0-19 0-19 0-18 0-16 0-34 0-34 0-14 0-19 0-18 0-24 0-84 0-26 0-44 0-44 0-18 058 0-&3 0-53 0-46 0-48 0-72 0-16 0-46 0-83 0-88 0-88 0-19 0-71 0-71 1-88 1-88 1-95 1-04 1-07 1-07 0-19 0-16 0-18 0.19 Me 0-29 0-29 0-89 0-89 0-48 0-48 0-71 1-27 0-95 1-18 1-06 3-85 

100+ MS 0-13 0-18 0-13 0-13 0-18 0-31 0-81 MB 0-18 0-13 0-26 0-81 0-27 0-42 . 0-42 0-13 0.60 0-60 0-M 0-44 0-44 O-Bfl 0-18 0-44 0-77 0-66 0-66 0.13 0-64 0-64 1.82 1-38 1-93 0-97 1-OB 1-06 M3 0-18 0-18 M8 0-18 0-27 0-27 0-85 0-85 0-48 0-43 0-84 1-21 0-94 1-06 0-99 8-74 

8N7486 8S74S9 BE 7490 6N7491 BN7492 SN7493 3X7 494 3X7405 8X7498 6X74X00 8X74104 3X74105 3X74107 8X74110 
8X74111 8X74113 8X74X19 6X74121 3X74X22 6X74123 8X74141 6X74145 8X74160 8X74101 8X74153 3X74164 8X74150 6X74150 8X74157 3X74160 3X74161 8X74182 8X74163 3X74164 8X74163 8X74166 8X74X74 8X74175 8X74178 3X74177 3X74180 3X74181 6X74182 3X74184 3X74190 8X74191 8X74192 8X74193 8X74194 8X74195 3X74109 8X74197 SN74198 8X74199 

1 0-86 6-05 0-74 1-10 0-74 0-74 0-85 0-88 0-86 1-82 1-07 1-07 0-44 0-51 1-38 MO 1-40 0-44 1-54 3.08 0-74 1-65 8-80 1-10 1-32 1-98 1-54 1-54 2-09 1-98 1-98 4-40 4-40 2-42 2-48 3-85 2-58 1-76 2-76 2-76 2-20 6-05 2-20 8-85 2-15 2-09 2.16 2-20 2-97 2-20 

6-05 6-04 

23 0-84 5-78 0-71 1-06 0-71 0-71 0-82 0-82 0-93 1-76 1-04 1-04 0-42 0-59 1-27 1-05 1-38 0-41 1-48 2-97 0-71 1.&4 2-97 105 1-21 1-87 1-43 1-43 1-B8 1-87 1-87 4-13 4-18 2-37 2-42 3-68 2-42 1-65 2-64 2-64 1-76 6-60 1-88 8-58 2-09 2-04 2-08 1-88 2-86 2-09 1-87 1-87 550 5-60 

100+ 0-88 5-60 0-84 0-69 0-64 0-64 0-76 0-75 0-86 1-71 0-97 0-97 0-40 0-55 1-21 0-99 1-21 0-38 1-21 2-86 0-94 1-48 2-75 0-99 1.05 1-76 132 1-32 1-87 1-76 1.78 8-85 3-85 2-81 8.87 3-30 2-81 1-54 2-58 2-53 1-64 6-23 1-76 8-30 2-04 1-98 2-04 1-93 2-76 1-98 1-78 1-76 4-95 4-96 

UXKAB LC.'i ITTLl SPEC. price 1-24 25-99 Type So. BP201C—8L201C 0-70 0-69 
BPTIOC—8L701G 0-70 0-66 
BP702C—SL702C 0-70 0-55 
BP702—73702 0.69 0-60 
BF709—72709 0-40 0-39 
BP709P—J1A709C 0-40 0-88 
BP710—72710 0-40 0-48 
BP711—JJA711 
BP74I—72741 
11A70SC TAA2fl3 TAA293 TAAS60 EA1000 

0-40 0-48 
0-65 0-60 
0-31 0-29 0-77 0-68 0-99 0-33 1-87 1-74 2-90 

100+ 
0-50 
0-50 0-50 
0-44 
0-83 
0-83 
0-44 
0-44 
0-45 
0-27 0-81 0-77 1-65 

BOCK BOTTOB PBXCES LOOIO DTL 980 Beries LC'i Typo Price 
Xo. 1-24 26-90 100 up 
BP930 0.13 0-12 0-11 
BP982 0-14 0-18 0-12 BP933 0.14 0.18 0-12 BP930 011 M8 0-12 BP936 M4 MS 0.12 BP944 0-14 MS 0-12 
BP945 0-28 0-27 0-24 
BP946 0-13 MS Ml 
BP948 0-28 0-27 0-24 
BP981 0-72 0-86 0*1 BP062 0-18 0.12 0-11 BP9093 0-44 0-42 0-39 
BP9094 0-44 0-42 0-39 
BP9097 0.44 0-42 0-39 
BP9098 0-44 0-42 0-89 

NUHERECAl INDICATOR TUBES 

Jl 
m m 

i 
Tunr 

MODEL CD66 GB116 ■ 3015F Minltron 
Anode Voltage (Vdo) OTmlo 176m!n 6 
Cathode Current (cnA) 2-3 14 8 

16 13 9 
Tube Height (mm) 47 32 22 
Tube Diameter (mm) 19 .13, 12 wide 
l.O. Driver Eco. BP41 or 141 BP41 or 141 BP47 

PRICE EACH *1-87 SI-JO 28-09 

AS! ladlcalere 0-9 + Declmsl point. All •Ids Tlewlag. Full d*ta lor all types available on request. 

ETL WICEOLOGIO CISCTJIT3 Price eaeb 
Kpojcy TO-5 case 1-24 26-99 100 up uL900 Bufler 8Sp 88p 88p uL914 Dual 2lip ' gate a8p B8p 2Bp iiX929 J-E Slp-fiop 55p 61p 49p Date and Circuits Booklet lot IC'a Price Bp. 

DUAL IX LUTE SOCKITTS 
<14 A 16 Lead) 1-24 25-99 100+ 
T8014 0-88 O-SO 0-28 
T8016 16 pin type 0-84 0-86 0-88 
BPai4 14 pin type M7 MB 0-12 (low cost) 
BP81916 pin type MSI W9 MS (low cost) 

BI-PAK DO IT AGAIN! 

SOW pk 25 w (RMS) 

0-1% DISTORTION! 
HI-FI AUDIO AMPLIFIER 

THE ALSO 

:£ Frequency Response 15Hz to ONLY 
100,000—IdB. 

£3a58 each 
♦ Suppty voltage 10-35 

Volts. 

i(e Overall size 63mm x 
105mm x 13mm. 

* Load—3, 4,8 or 16 ohms. 

* Distortion—better than *1% at 
IKHz. 

* Signal to noise ratio 80dB. 
Tailor made to the meet stringent specifications using top quality comfonenW and Incorporating the latest solid state circuitry and ALSO was conceived to fill the need lor all your A.F. amplification needs. FULLY BUILT—TESTED—GUAEAXTEED. 

STABILISED POWER 
MODULE SPM80 

AP80 Is especially designed to power 2 ol the ALSO Amplifiers, up to 10 watt (r.m.s.) per channel simul- taneously. This module embodies the latest coroponcats and circuit teohnlquea incorporating complete short circuit protection. With the addition of the Stains Trans- former MT80, the unit will provide outputs ol up to 1-8 amps at 33 volts. Size: 68mm x lOonua x SOmm. These units enable yoa to build Audio Systems of the highest quality at a hitherto unobtainable price. Also Ideal for many other applications Including:—Disco Bystems, Public Address. Intercom Units, etc. Handbook available, lOp PRICE £3 25 

TRANSFORMER BMT80 £2-15 p. & p. 28p 

STEREO PRE-AMPLIFIER TYPE PA100 
Built to a specification and NOT a prta?. and yet still the greatest value on the market, the PA100 stereo pre-amplifier has been conceived from the latest circuit techniques. Designed for use with the ALSO power amplifier system, this quality made unit incor- porates no lees than eight silicon planar transistors, two of these ate specially selected tow noise NPX devices lor use In the Input stages. Three switched stereo Inputs, and tumble and scratch filters are leatures ol the PA 100, which also has a aTEREO/MONO ewltch, volume, balance and continuously variable bass and treble controls. 

SPECIFIC ATIOF Frequency Response Harmonic Distortion Inputs; 1. Tape Head 2. Radio, Tuner 3. Magnetic P.TL 

20Hi - 20kHz ± IdB better than 0T% I'SumV into 50K O 36mV into 60KO l-6mV into BOKO All Input voltages are lor an output of 250mV. Tape and P.U. Inputs equalised to R1AA curve within ± IdB from 20Hz to 20kHz. Bass Control Treble Control Filters: Rumble (High Pass) Scratch (Low Pass) Signal/Noise Batio Input overload 
eoppiy Dimensions 

± IBdS at 20Hz ± 16dB at 20kUz 100 Hz 6kHz better than — SSilB +28dB +35 volts at 20tnA 292mm X 82mm X 35m 
ONLY'£13-15 

SPECIAL COMPLETE KIT COMPRISING 2 ALSO'e, 1 SPMSO, 1 BMTSO&I PAIOO ONLY £25-3O FREE p.&p. 

All prices quoted in new pence Biro Ho. 388- 7006 
Pletse send all orders direct to warehouse and despatch department 

>AK 

P.O. BOX 6, WARE- HERTS 
Postage and packing add lOp. Overseas add extra for airmail 

Minimum order sOo- Cash with order please 
Guaranteed Satisfaction or Money Back 
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pans for 

PRACTICAL 

ELECTRONICS 

projects 
After many requests, Electro Spares are now supplyino lists 
of components for all the projects featured In "Practical 
Electronics commenctno with May 1973 issue. Just forward 
an S.A.E. {preferably 9"" x 4" minimum), and state which project 
is of Interest to you—we will forward an individually priced list 
of the components required. 
No need to buy a full kit—you need only purchase the parts 
you require at any one time. 
AM Electro Spares supplied components are new, branded 
products of reputable manufacturers, and carry full makers' 
jjuarantee. 
We regret we cannot supply lists for projects published befors 
May 1973 Issue. 
"ONE SOURCE" BUYING MAKES SENSE — 
IT CAN SAVE YOU TIME, MONEY AND POSTAGE 

"p.e." f.m. vuricap stereo tuner 
Electro Spares offer a kit of high quality parts to the published 
specification for this remarkable tuner, featured In "Practical 
Electronics", May 1973. 
Features include pushbutton "Spot On" tuning, with up to 5 
pre-set stations (no difficult tuning dial and drive cord). Easy, 
"no problem" construction, requiring only a few simple setting 
up adjustments with a D.C. Voltmeter. Uses NEW pre-set 
mpdules for R.F. and I.F. circuits—no circuit alignment. High 
efficiency integrated circuit Phase Lock Loop Decoder for 
perfect stereo reception, with stereo lamp indicator. 
Fibre Glass P.C. Board, neat slim line cabinet, with brushed 
aluminium front panel, push buttons, etc., etc. 
IDEAL FOR USE WITH THE "TEXAN", "P.E. GEMINI" 
AND ANY GOOD QUALITY STEREO AMPLIFIER. 
Please send S.A.E. for full details. 

'p.e gemini" stereo ..nplifier 
QUALITY HI-FI FOR THE HOME CONSTRUCTOR 
30 Watts {R.M.S.) per Channel Into 8 ohms I 
Total Harmonic Distortion 0,02%! 
Frequency Response (—3 dB) 20Hz — 100kHz I 
We are still continuing to supply components for this fabulous 
amplifier, which Is now recognised as pracllcally the ultimate In 
High Fidelity. We know of no better unit for the home construc- 
tor, and can supply a booklet, containing full specification, 
complete constructional Information, wiring diagrams, fault 
finding guide, etc., ate., price S5p plus 4p postage. 
Our new, low comprehensive price list is supplied with each 
booklet, or supplied separately on receipt of large S.A.E. 
FOR PEOPLE WHO REQUIRE THE BEST — 
IT HAS TO BE THE «p g 961)11111" 

NOTE OUR NEW ADDRESS —WITH NEW MAILORDER DEPARTMENT FOR QUICK EFFICIENT SERVICE, 
PLEASE PAY US A CALL—VISITORS WELCOME —EASY PARKING. 

Electro-Spares 

288 Ecclesall Road 
Sheffield S118PE 
Tel.: Sheffield 668888 
"THE COMPONENT CENTRE 
OF THE NORTH " 

i - 

:q 

13 ffi offi 

o® 
0 

0® 

become 

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

free! Brochure, without obligation to: 

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

NAME 
| ADDRESS:. 

I   

EB73 

-BLOCK CAPS please 

PSYCHEDELIC LIGHTING UNIT IN KIT FORM Mike thu fiscmacine three-channel unit from a kit which centaint all component! needed to produce a reliable and entertaining display. Ti"e» 'te drive from the apeaker terminals of a record player, tape recorder or portable radio. Will provide a brilliant 2kW of light, uting normal 240 wolt coloured lamps. Price per kit, £10-40 

METAL CABINETS 
These attractive steel cabinets are PVC covered in a range of colours, and offer an economjcally priced unit for thn home constructor. The chassis, which has a white satin PVC finish, provides an easily accessible building are*, with an integral fascia panel. The cabinet is supplied complete with stick-on feet. Colours awsilable include Green. Grey, Black, White and Blue. Every enort will be made to supply a selected coloui*, but please give alter- natives if posgible. 

Approximate site in inches Price t. w. d. S 6 3 CI-WJ _ t II 61 3 £2-04  Other sixes to special order. Please send S.A.E. for quotation. 
FIXED VCITAGE REGULATORS T03 ease. Gives stabilised supply. MVR 5 V, MVR 12 V, MVRIS V. 
  All priced at £1-65 
VEROBOARD 

01 2* x lin 2|x3Jin 2+ x Si n 3f x 3}in 3| xjin 

7p 27 p 29p »p 3lp 

0-15 
7p 20p 29p 29p 32p 

PRINTED CIRCUIT CAPACITORS 
Eleccrolytii, low voltage, small siae. Avail- able in the following uF/V. 0-47/63, 1/63, 2-2/63, 4-7/40. 10/63. 22/40, 100/10. 9p each; 47/40. i00/63. 220/40, 470/16, ISp each: 1,000/16. 1 Bp each. 

Our CATALOGUE, priced at 25p post free, shows the majority of the R.S. range of professional components. Most are available by return of pott. Prices include VAT. All orders over 50p POST FREE. S.A.E. with all queries please. 

CELECTRQN-E 
P.O. Box No. I, Llantwit Major, Glamorgan, Wales CF6 9YN 
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Build yourselfaTRANSISTORRADIO 
WITH flU fcH SALtS SfcHVIL'l: T 

ROAMER 10 WITH VHF INCLUDING AIRCRAFT 
10 TKAH81STOES. 9 TTTHABLB WAVESAHDS. MWl, MWS, LW. SW1, SW8, SWS, 
TRAWEEK BAITS, VHF AHD LOCAL STATIOHS ALSO AIBCBAFT BATO. 
Built-in lerrite rod aerial lor MW/LW. Retractable, chrorue plated 7 section telescopic 
aerial, can be angled and rotated for peak short wave and VHF tisteoing. Push-poll 
output using eOflmW transistors. Car Aerial and tape record sockets. 10 transistors 
pins S diodes. Rne tone moving coil speaker. Ganged tuning condenser with VBF 
section. Separate coll lor Aiicrait Band. Volume/on/ofl, wave change and tone controls. 
Attractive case In black with silver blocking. Size 91b x Tin X tin. 
Easy to loliow iastructions and diagrams. Parts price list and easy build plans 30p (FREE 
with parts). 

TOTAL BUILDING 
COSTS 

£9*35 
P.P. t INS. 52p 

(OVERSEAS P. A P. £105) 

ROAMER 

EIGHT 

Mk. I 
NOW WITH 
VARIABLE 
TONE 
CONTROL 
7 TtTNABLE WAVEBABDS: MWl, SrW8, LW, BWl. 8W2. BW8 AHD TEAWLEK BAKD. Built-in (errite rod aerial for MW and LW. Retractable chrome plated tele- scopic aerial lor short waves. Push-pull output using 690mW transistors. Car aerial and tape record sockets. Seteotlvily switch. 8 trans let om plus 3 dlodea. Flnctone moving coil speaker. Air spaced ganged toning con- denser. Volnme/on/ofl, tuning, wave change and tone controls. Attractive case in rich chestnut shade with gold blocking. 8)jo Sin x Tin x 41n appro*. Easy to follow Instroctione and diagrams. Farts price list and easy build plans 26p (FREE with parts). 

ROAMER 

SEVEN 

Mk. IV 

TOTAL 
BUILDING COSTS 

t"W»£.Op- P-*'NS.47p 
t# DO (0«««*s P.* P. £105) 

7 rUHABLE WAVEBANDS: MWl. MW2, LW. SW1. SWZ. BWS AHD TRAWLER BAND. Extra medium waveband provides eaaior tuning of Radio Luxembourg, etc. Built-in ferrite rod aerial for MW ond LW, Retractable 4 section 24la chrome plated telescopic aerial lor BW. Socket lor car aerial. Power- ful push-poll output. 7 transistors and 2 diodes, including micro-alloy R.F. transislors. Fine tone moving coll speaker. Air spaced ganged tuning condenser. Voluoie/on/off, tuning and wave change concrola. Attractive case with carrying handle. Size Sin X 7in X 41a approx. Easy to loliow Instructions and diagrams. Parts price list and easy build plans 25p (FREE with parts). 
T0TAL (OVERSEAS 47P 
BUILDING COSTS tO DO p?S P £| 05) 

r 

J..;. 

ROAMER 

SIX 

« TUNABLE WAVEBANDS: MW. LW. SW1. SW2, TRAWLER BAND PLUS AN EXTRA MW BAKD FOR EASIER TUNING OF LDXEMBODHO, ETC. Sensitive ferrite- rod aerial and telescopic aerial for short waves. Sin speaker- 8 stages— 6 transistors and 2 diodes including micro-alloy R.F. transistors, etc. Attractive black case with red grille, dial and black knobs with polished metal Inserts. Hire Oin x o lin Xltiln appro*. Easy build plans and parts price list 2Sp (FREE with parta). 
TOTAL 
BUILDING COSTS£4 38 05) 

POCKET 

FIVE 

S TUNABLE WAVE- BANDS: MW, LW. TRAWLER BAND WITH EXTENDED MW BAND FOR EASIER TUNING OF LDXEH- BOURG, ETC. 7 stages—o transistors and 2 diodes. luperaeiiBitive ferrite rod aerial, fine tone moving coil apeaker. Attractive black and gold case. Size 5} In x liln X 3}in. Easy build plans and parts price list iOp (FREE with parts). 

TOTAL 
BUILDING COSTS r*VCA P-P «'NS.24p V7 *T J (OVERSEAS ^ V P, A P. 6Sp) 

TRANS0NA « 

FIVE 

5 TRANSISTORS 
AND 2 DIODES 

3 TUNABLE WAVE BANDS: UW, LW AND TRAWLER BAND. 7 stage—fi transistors and 2 diodes, ferrite rod aerial, tuning condenser, volume control, fine lone moving- coil apeaker, Attractive case with red Speaker grille. Size fliln X 4|m X llin. Easy build plans and parts price list 10p (FREE with parts). 

TOTAL 
BUILDING COSTS 

m.Tr P-P-*ins,2SP V 7" / S (OVERSEAS ' •* P. A P. 6Sp • 6Sp) 

TRANS 

EIGHT 
8 TRANSISTORS 
AND 3 DIODES 
« TUNABLE WAVEBANDS; MW. LW. 8W1. 8W2, SW3 AND TRAWLER BAND. Sensitive ferrite rod aerial for MW and LW.- Telescopic aerial lor short waves. 31 n speaker. 8 improved type. IransUtors plus 3 diodes. Attractive case In black with red grille, dial ami black knobs with polished metal inserts, Mire Din x hjiri X 2Jin approx. Push-pull output. Battery econotufarr switch lor eztended battery lite. Ample power to drive a larger speaker. Parts price list anil easy build plans iiSp (FREE with parts). 
TOTAL 
BUILDING 

* r j.nr p p-*'ns.33p 
COSTS £4 95r™, 05) 

EDU-KIT 

ALL PARTS 
INCLUDING 

CASE AND PUNS 

BUILD RADIOS, AMPLIFIERS, ETC.. FROM BAST STAGE DIAGRAMS, FIVE UNITS DfCLUD- DfQ MASTER UNIT TO CONSTRUCT. Components include: Toning Condenser: 2 Volome Controls: 2 Bllder Switches: Fine tone moving ooll Speaker; TermioaJ-Strip: Ferrite Rod Aerial: 2 Plugs and Sockets; Battery Clip*; ♦ Tag Boards Balanced Armature Unit: 10 Transistors: 4 Diodes; Resistors: Capacitors: Three lla Knobs. Unit# once con- structed are detachable from Master Unit, enabling them to be stored for future use, Ideal lor Schools, Educa- tional Authorities and all thoae In- terested In radio construction. Farts price list and easy build plans 25p (FERE with parts). 

RADIO EXCHANGE LTD 
61a HIGH ST,, BEDFORD MK401SA. Tel. 023452367 
Reg. no. 788372 

please send items marked 

33p JnW VAa* (OVERSEAS P.IP. £1-05) 

I enclose £    — 
ROAMER TEN "□ 
ROAMER EIGHT □ 
TRANSONA FIVE Q 
POCKET FIVE □ 

Parts price list and plans for, 
Name  :    

ROAMERSEVEN 
TRANS EIGHT 
ROAMER SIX ' 
EDU-KIT 

□ 
□ 
□ 
□ 

FULL AFTER SALES 
SERVICE 

★ Calleri tide entrance "Layell" Shop ★ Open 18-1, 2.38-4.30 Monday-Friday, 8-12 Saturday I ★ PLEASE NOTE: ALL PRICES INaUDE V.A.T. ! 
Address 

 -    f.E. 55 
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AT 
UNISOUN V FOR THE NEW SOUNI 

It's the RT-VC system that screws together to save you pounds! Uolsound 
.4 0 comprises two superb speakers and an amplifier/record deck plinth—all I M beautifully finished in simulated teak. The stereo amplifier (4 watts per channel 
• fc into 6 ohms) Is based on the famous Mollard UnUex system brought up-to-date 
INC. HTVC using Integrated circuits. Turntable la the proven Garratd 2025TC VAT complete with stereo cartridge and tinted acrylic cover. Speakers are big EMI Twin-cone unite all ready for mounting in their elegant cabinets, which simply need screwing and glueing together. Easy step-by-stop Instructions. £26-12 complete plus £1-40 packing + £1-40 post. Diamond Stylus £1 -3/ extra. Stereo headphones with adaptor £4-40 extra. Send for leaflet. 

AN RTVC EXCLUSIVE DESIGN 

\ 

\ 

\ 

£6-(0 

UN (SOUND MODULES ONLY £7-64 + SSp. p. & p. 
For the man who wants lo design his own 
stereo—here's your chence to start, with Unisound—pre-amp, power ampitlier and control panel. No soldering—jus! simply screw together, 4 watts per channel Into 8 ohms, inputs: 120mV (for ceramic 
cartridge). The heart of Unisound Is high efficiency I.C. monolithic 
power chips which ensure very low distortion over the audio 
spectrum. 

If you can sol( 
on printed circuit boa 

you can build this push-butt 
car radio kit. It's simple—ji 
follow thestep-by-step instructioi 

THE TOURIST 

[push-button car 

■■■H RADIO KIT 

AN INCREDIBLE BUY 

DNLYFRDM[R][THy)[c] 

The Tourist PB is suitable for 12 volt working on both negative and positive earth vehicles. It 
covers the full medium and long wave bands. It is permeability tuned and sturdily constructed. 
Output is a full 2-5 watts Into an 6 ohms speaker. But the Tourist PB will operate into any loud- speaker from 8 to 15 ohms. 
Apart from the output stage, which is an integrated circuit, the only other electronic components 
that need soldering are some capacitors, resistors, etc: The kit includes a pre-built HF tuner unit, 
and.fuily moduiised IF stages which are pre-afigned before despatch. As well as electronic com- 
ponents this kit also contains 2 diamond-spun aluminium knobs, elegant matching front panel, dial, 
washers, screws and wire. The Tourist PB can be mounted in any standard size dash panel and it has an illuminated tuning 
scale. Chassis size is: Tin wide, 2in high and m in deep. 

Circuit diagram and 
comprehensive instructions 
55p free with parts. 

* Fully retractable and lockable car aerial £1 
post paid. 

CAR RADIO KIT £#-60 p. and p. SSp. 
Speaker with baffle and fixing strips £1' 
27p p. 4 p., post free if bouoht. with the 
Send stamped addressed envelope 
leaflet   

RELIANT MklV 
*5 Electrically Mixed inputs. *3 Individual Mixing controls. ^Separate bass and treble contro 
common to all 5 inputs. "Mixer employing F.E.T. (Field Effect Transistors). "Solid State Circuifr 
"Attractive Styling. INPUTS 1. Crystal Mic or Guitar 9mV. 2. Moving coil Mic. or Guitar fin 
Inputs, 3,4 & 5 are suitable for a wide range of medium 
output equipment (Gram. Tuner, Monitor, Organ. Cf O Cfl p. & p. 
etc.) Ail 258mV sensitivity. Output 20 watts into8ohms Z. I «3 * DU 60p 
(suitable for 15 ohms). Size approx. 12i- x 6 x 3J Ins. 

SOUND50 45 WATT MONO AMPLIFIER. Ideal for Disco, Output 
Power; 45 watts R.M.S. (Sine Wave) Frequency 

Response 3dB points 30Hz and 18KHz. Total Distortion: less than 2% at rated output. 
Signal lo noise ratio: better than 60d6. Bass Control 
Range: 13dB at MHz. Treble Control Range: l2dB at 
lOKHz. Inputs: 4 inputs at SmV into 470K. Each pair 
of inputs controlled by separate volume control. 
2 inputs at 200mV into 470K. Size: OC 
19}- x x Sins. Amplifier £31-35 plus A.J I * 
£1 ■ 65 p. and p. (Inc. VAT) 

PE TAPE LINK 
CONSTRUCTORS 
Suitable 3 speed 
deck, leaa head*. Ce 
up to Tins, spools. 
AC mains. Unused 
store soiled hence 
warranty. £4- 
£1 p. & p. 
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W' 

ALL PRICES INCLUDE VAT 

PRICKS 

\ 

VISCOUNT HI 

 i SYSTBM I Vlitount III R 101 »mplifl«r 1 Ouo Typ« II ipaakert Girrurd SP25 Mk. Ill with 
MAC. cmridia plinth A cover 

AUDIO SYSTEM £40 

20 + 20W r.m.s. 40Hz lo -lOkHz ± 3dB. Total distortion at 10W at 1kHz-0-1%. This is 
real value for moneyl We have designed 2 systems and the heart of them"both is the 
Viscount III amplifier. A unit of great eye appeal with leak finished cabinet. FETs (Field 
effect, transistors) are incorporated on the input stages, just like top priced units. FET's 
give you more of the signal you want and almost none of the hiss you don t. Both units 
have output sockets for headphones and tape recorder. 
For both systems wo have chosen the famous Garrard SP25 Mk. Ill deck, with fitted 
magnetic cartridge, which comes complete with simulated teak plinth and tinted 
acrylic cover. 
The exclusive Duo loudspeaker systems are incomparable for quality within their price 
range. Large speakers in extremely substantial cabinets. There's a choice of the Duo 
ll's for the smaller room or the big Duo Ill's for real bass response. 

wui 
Available complete for 

PR1CI5; SYSTKM 1 VUcount R 101 ampliflcr 2 Duo Type III >paak«rm Garrard SP2S Mk. Ill with MAC. ortridfe plinth A cover 
total 

Available complete for 

£24 20 + £1 p A p £14 00 +Q-20 p A i 
£18 00 4- £1 '7S p A i 
£54-20 
oniy"£49-00 

£3'50 p. A p. 
£24-20 + £1 P A p £32-00 + a'30pAi 
£18-00 + £1-75 p A i 
£74-20 
iE^oo 

£4 p. & p. 

COMPLETE 

Viscount HI JVK- 

•UiV-WS 
Rl).. 
SU.Z 

R40IO 

EAKERS: Duo Type II Size approx. 17in x 10fin x 6Jln. Drive unit 13ln x 8ln with paraeltlc 
ieter. Max. power 10 watts 8 ohms. Simulated Teak cabinet. £14-00 a pair (inc. VAT), £2*20 p. & p. 

Type III Size approx. 234ln x llfln x Ofin. Drive un(t 13iln x 8fin with HF speaker. Max. power 
watts, 8 ohms. Freq. range 20Hz to 20kHz. Teak veneer cabinet. £32*(I0 a pair (Inc. VAT)+£3*30 p. A p. 
ECiFICATION RI02: 20 watts per channel Into 8 ohms (suitable 8-16 ohms.) Total distortion at 

V 1KHz at 0*1%, P.U.t (for ceramic cartridges) 180mV into 3 Meg. P.U.2 (tor magnetic cartridges) 
V at 1kHz Into 47K equalised within IdB R.I.A.A. Radio 180mV Into 220K, (Sensltlvftles olven at full 
ver.) Tape out facilities: headphone socket, power out 250mW per channel. Signal-to-noise ratio: 
controls at max.) 58dB, Cross talk better than --40d8 on all Inputs. Size approx. 13fln x 9(n 

>, Send S.A.E. for fully Illustrated brochure. 12 months' written guarantee. 

ULY FROM US 
•S OF OPENING: Acton—Mon,-Sat. 9.30-5. . 
ed all day Wed. 
vare Rd,—Mon .-Sat. 9.30-5. Closed all day Thurs. re®*" A V-O -xct^ ^ 

0<Ae C0** ^ 
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TERMS Retail mail order subject to El -00 minimum order. 
Cash with order only. Trade and educational establishments 
Ml AC on application (minimum £5-00). 
Postage top inland. 25p, Europe. 
GUARANTEE: All goods carry full manufacturer's 
warranty. Get in touch today for a complete 
run-down of devices available from SCS (include SAE). 

/c/ 
SCS COMPONENTS, P.O. Box 26, 

Wembley, Middlesex HAO 1YY 
The 'Professional' Amateur Supplier 

device of the month ZN414 

-5,60t 0.250 
-4,75* 0,15 0 

oreT MAX 

■•—0,4830 

4,83 
*0,51 

12.7 
MtN 

The Ferranti ZN414 is a complete a.m. 
radio circuit which operates 
from 1.1 to 1.8 volts and requires 
only battery, earphones and antenna 
plus a tuning capacitor and two 
decoupling capacitors. The ZN414 
features: medium and long waveband, 
good stability on assembly, no 
setting up of IF coils, plus 
much more. 

o complete o.m radio circuit for just 

£120 

VAT 

compatible device 

MFC4000B 
The Motorola 
i-Watt Audio 
Amplifier Is 
designed for the 
output stage of 
battery powered 
portable radios. 

* 250 mW of Audio Output Power 
* Low Standby Current— 3-5 mA typical 
* Low Harmonic Distortion 
* Reduces Component Count in 

Portable Radios by Two Transformers 
and Two Transistors 

* Eliminates Costly Component 
Matching Requirements 

motorola 1/4 wott 
audio amplifier 

MFC4000 

sop 

VAT 

i. SOUND SYNTHESISER 

FtUST TIME EVER at £41-50. Solirtron CD71152 Double Beam Oscilloscope d.c.—9MHi; 3raV/qmi trigger delay; crystal calibrator; din flat faced cube. In good working condition. Carriage £150. 
HARTLEY TYPE IIA. ONLY ttB. Double Beam Oscilloscope, TB2Hi~7S0kHz. Band width 5-5MHI. Sensitivity 33Mv/cm. Calibration markers (OOkHi and IMHz. A com- pletely reliable general purpose oscilloscope. Supplied with CIR- CUIT DIAGRAM and Mains lead. Carr. £l '50. As above. Complete with all accessories. £25. Carr. £1-50. Many other oscilloscopes available. 

GRATICULES, 12cm x 14cm In High Quality plastic. JOp each. P. & P. So. 
MODERN TELEPHONES type 70S. Two tone grey, £3-75 each. The same but black, £2-75 each. P. & P. 25p each. Alto TOPAZ YELLOW £4-50 each. P. & P. 25p, STANDARD GPO DIAL TELE- PHONE (black) with internal bell, 87p each. P. & P. 50p. Two for £1-50. P. & P. 7Sp, All telephones complete with bell and dial. 
20H* to 200kHz WB SINE AND SQUARE GENERATOR. Four ranges. Independent amplitude controls, thermistor stabilised. Ready to use. 9V supply required. £6-85 each. P. & P. 25p. (Not cased, not calibrated.) 
WOBBULATOR. Sweeps 8 to 4SMHi ready to use. 6-3V a.c. required. C9 each. P, & P. 2Sp. (Not eased, not calibrtted.) 
CAPACITOR PACK. 50 Brand now components only SOp. P. A P. I7p. 5 MOVING COIL METERS various. £2. P. & P. 37p. 

PLEASE ADD 10% V.A.T. 
OPEN 9 e.m. to T.Mp.m. ANY DAY 

POTS—10 different values. Brand new—50p. P. & P. t7p. COMPONENT PACK consisting of 2-2 pole 2 amp push on/off switches: 4 pots, various, brand new; 250 resistors i and i watt, many high stabs, etc. Fine value at SOp per pack. P. & P. I7p. P.C. B. P AC KSS&D. Quantity 2sqfi —no tiny pieces. SOp plus P. & P. 20p, FIBRE GLASS as above £1 plus P. & P. 20p. 5 CRYSTALS 70 to MkHz. Our choice. SOp. P. & P. ISp. Matched pairs, SOp per pair, P. & P. ISp. TRIMMER PACK. 2 Twin 50/ 200pF ceramic 2 Twin I0/60pr ceramicj 2 min. strip with 4 preset 5/20pF on each; 3 air spaced preset 30/I00pF on ceramic base. ALL BRAND NEW, 2Sp the lot. P. & P. I Op. ELECTRONIC TIMER UNITS —-wall or bench mounting—2 Hybrid timer boards may bo removed leaving excellent 12V battery charger; d.c. Power supply, etc. Price ohly £2-50 Incl. carriage- LIGHT EMITTING DIODES (Red) from Hewlett-Packard. Brand New 38p each. Holder Ip each. Information Sp. 
PHOTOCELL equ. OCP7I. ISp each, 
PHOTO-RESIST type Clare 703. Two for SOp. AMERICAN OSCILLOSCOPE type USM24. A 10 meg scope—all min, valves complete with circuit diagram. Mains input IIS volt 50 cycles therefore £20. Carr. £1-50. 
MOTOR MIN. SYNCHRON- OUS. Size If x 2-x r.240Voper- ation, 3-6 RPM. 2Sp each. P 4 P Sp. 

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

LTD . „ . 7/» ARTHUR ROAD, READING, BERKS. (rear Tech. College) Te1.1 Reading 562605/65916 

1 

Buy it with Access 

mini D.t.L. 

741's 
32 p each 

MAINS 
TRANSFORMER 

2 X 30v SEC 
WINDINGS @ 750mA 

£3 75 each 

SIMPLY SEND EXACT DETAILS OF 
NAME AND NUMBER COPIED FROM 
THE FACE OF YOUR ACCESS CARD 
AND LEAVE THE REST TO US. 

We stock a full range of pro- 
fessional quality components 
as specified for this exciting 
project and many prices are 
down. 
2% M.O. resistors now 3<Zp 
ea. 5% low noise carbon film 
I -Bp ea. Cermet presets now 
37 5p ea. Full range of 
capacitors-Ceramic, Electro- 
lytic, Polyester, 'Styrene, 
'Carbonate, Silver Mica, etc. 
Modular hardware kits; 
Dual-Rail Regulated Power 
Supplies; Individual com- 
ponent/module kits from date 
of publication. P.C.B. for 
the exciting 'Hutchinson' 

Tone Control Module. Suppliers of 'Maxview' aerials. 
Send 4p stamp for up-to-date lists. 
Attractive discounts on quantity purchases. 

EATON AUDIO 
P.O Box No. 3, ST. NEOTS 
HUNTINGDON PE(9 3JB 

TERMS: MAjL ORDER ONLY. C.W.O. Cheques or crotsad 
P.O. payable to Eaten Audio. Minimum order £2- 
Where P. & P. charges are not shown please add lOp In the £1 
to orders under £5. Orders over £5 will be sent free of P. & P. 

\AH prices subject to V.A.T.  v 
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CARtANB BROS. ITD. 
MAIL ORDERS Some its mi have a poilaqe and handlina charge shown 
against (hem. Where p. & p. Is not shown the charge is J3p for any selection. 

Charges shown. (Overseas extra). Telep    DtPTFORD BROADWAY, CONDON, S£B 4ON 
ALL PRICES SHOWN INCLUDE V.A.T. 

SWITCHES 
Standard toggle switchea: SW20— S.P.S.T., Mpj SW2t—D.P.D.T.. I5fp. 
Miniature toagle switches; SW13— S.P.S.T., 5lp; SWI9—D.P.O.T., t4p. 
Slider switches: SW3—D.P.D.T.. I Sip. 
Miniature push button; SWI—S.P.. t4ip. 
Foot operated switch) SWI 2— root opera S.P.S.T.. top. Door switch; SW14—S.P. Press for off. 20p. 
Wafsr switches (rotsry)—2Mp each. SW4—I pole. U way. SW5—2 pole, 6 way. SW6—) pole, 4 way. SW7—4 pole, 2 way. SW8—< pole. 3 way. 

GROOV-KLEEN 
de luxe model 42, El>t3. 

"jf t\ 

P RE-AMPLIFIER 
for mlcs. or guitars. On printed panel complete with standard jack socket, 9V d.e. i Input 50 kQ. Connection data supplied, 7Op, 

LAMP FLASHERS 
240V 
Connect in scries with lamp supply to flash approx, once per second. - Type B; tOOW. 44p. Type C: 500W. £1-36. 

PANEL NEON INDICATORS 
240V 
N I—Round, 9mm diameter, 13p, N2—Round, 18mm diameter, 28|p, NT—Oblong, 31 x 7mm. 32p. 
CASSETTE ACCESSORIES 
Head cleantng tape, in library case, 54p. Cassette rack with teak ends, holds 10 cassettes in library cases. Tip, plus I2p P. & P. 
CONNECTING WIRE PACK 
Contains 30 feet of stranded wire, 5 colours per pack. 11 p. 

EA 1000 BARGAIN 
This popular 3W amplifier complete with comprehen- sive data book showing circuits for mono., stereo, cone controls, power supply, etc. Our price only C2'35, plus I3p P. ti P. 

RESISTORS 
Carbpn film All 5%. high-stability, Et2 values. iW, ip; iw. Hp: iw.dfp, 2W. w*. W ire-wound 5W. Hp; IQW, Hp-  
CONSOLE CASES 
In plain aluminium, ideal for mixers, instruments, etc. 
Typo W. A 8 

CAR-CASSETTE VOLTAGE 
STABILISERS 
POI2 for Philips and similar cassette recorders. Gives 'iV stabilised output when connected to 12V -{- or— E Car circuit. Fitted with 5 pin, 240° plug, £3-5S plus I6p P. & P. PU126, as above, but for 6V record- ers. Fitted with coaxial power connector, £3-55, plus I6p P. i P. 

! MAINS POWER SUPPLY PP75 for Philips and similar cassette recorders. Inpflt 240V a.c.; output 7iV d.c. Fitted with S pin, 240'' piog, n i5,' plus I6p P. & P. 
ALUMINIUM BOXES with lids and screws 

CRYSTAL MICROPHONE 
A very neat, sen- 
sitive microphone 
for hand or cable 
use. Complete 
with lead and 3-5 
mm plug, CI-00. 

10 WATT AMPLIFIER module 

DYNAMIC MICROPHONE 
UD 130HL 
This sensitive, quality microphone is uni-directional and it complete with mute switch and 20 feet of cable and plug. IDO-ll.OOQHz, Dual impedance 600Q and SOkO. 
£6 «, plus 24p P. & P. 

Type W, Price P. & P. GB7* 5+in xfin 440 lop GB8* 4 n 4in «P lop Price P.P. GB9* 4 ■ 2*1 41p 4p GBIO'Siin 4[n 4vp "p GB20 £1-56 33p GSII 4in 2+in 2rn I4p 42p GB2 £1 74 33p GB 2 3 n 2 m 36p ISp GB22 £189 33p GBI 3 din 4m 2in 5<P 20p 
d GBI4 7in Sin 2+in 6vp ? P GBIs 6 n ein 3in flvp 29p GBI6 lOin 7 n 3in ci.oo a9p 

• These sizes fit ttz..dard veroboards 
£. il 

Input: 30mV Into (OkO for I0W. 40 - 16,000 Hz. Output; 3-S-l6o Power Supply 12V £4-70 plus 24p 

PLASTIC 
BOXES 

SPEAKERS 
2+in a (' Ail at 
in so 71p each. 80 a 

TAPE ERASER 
erases a whole reel of tape in seconds. 240V a.c. Full instructions. £2-20, plus 22p P. & P. 

SCREENED CABLES 
Single for mics, audio leads, etc. 5}p yd. Twin, at above, common screen lOp yd. Stereo, two cores, individually screened I Ip yd. Four core with common screen 23p yd. Four core, individually screened JOp yd. Coiled screened leads, 20 feet long £l '0S each. 

PLUGS 
Car aerial Co-axial D.I JV, 2 pin (speaker) D.I.N, 3 pin D.I.N. 4 pin D.I.N. S pin, 180* D.I.N. S pin, 240° D.I.N. 6 pin Jack. 2+mm unscreened Jack, 2+mm screened Jack, 3+mm unscreened Jack, 3+mm screened Jack, +in unscreened Jack, +in screened Jack, stereo, unscreened Jack, stereo, screened Phono, plastic top Phono, plated metal Wander, red or black Banana 4mm, red or black 

LINE SOCKETS 
Car aerial Co-axial D.I.N. 2 pin (speaker) D.I.N. 3 pin D.I.N. 5 pin, l»0° D.I.N, S pin, 240° Jack, 3+mm Jack, +in screened Jack, scareo, screened Phono, plated metal 

for constructional projects. White, with lid and screws. BPI 4+ins x 3ins x f iins—I7p. BP2 6ini x 4ins x 2iios—37p. 

CATALOGUE 
15p 

POST FREE 

TRANSFORMERS 
ail with 0-250 Volt primaries. 
Miniature MM6 6V, 500mA + 6V, 500mA. MM 12 12V, ISOmA + IIV, 2S0mA. MM20 20V, ISOmA + 20V, )50mA, £1-42, plus I4p P, A P. 
L-T. LTI 6-3V, 1-5V—82p, plus 20p P. & P. 1 I.T2 6-3V, 3A—96p, plus 2ap P. & P. i-T3 12V. I-SA—96p. plus 2ep P. & P. LT4 12V. 3A—£1 ^5, plus 33p P. & P. LT5 9-0-9V, 0-5A—8Jp, plus 23p P, & P. LT6 12-0-1JV, IA—fl^.ptusaOpP.&P. 
Multi-tapped MT30/2 0-12-1S-20-24-30V, 2A—£2-15, plus 33p P. & P. MT60/( 0-S-20-30-40-60V. I A—£2-31, plus 33p P. A P. MT60/2 0-5-20-30-40-60V, 2A—£3-25, plus 37p P. A P. 
Charger CT/OI IA—£1-16, plus 28p P. A P. CT/02 2A—£1.43, plus 33p P. A P, CT/03 4A—£1-76, plus 33p P. A P. Secondaries 0-5-11-17V. 
Speaker Matching 3-8-160 •i Example; 160 speaker to 9 O amplifier. IBQ amplifier to 3Q speaker, etc. 99p, 1 plus 22p P. A P. 

VEROBOARD 

Hp ISp I Sip Hip '6sp 

Hp 
I3p I3p SOCKETS J2p 
»P 38c 

MINIATURE 
ELECT ROLYTICS 

15 1 P P 16 p IT P IT P IT p 16 P 
i s+p 

Car aerial Co-axial, surface Co-axial, flush I D.I.N. 2 pin (speaker) D.I.N. 3 pin I D.I.N. 5 pin, 180° I D.I.N. 5 pin, 240° I Jack, 2imm I Jack, 3+mm i Jack, +in unswitchcd K Jack, iin switched II Jack, stereo, switched ) Phono, single ! Phono. 2 on a strip 1 Phono, 3 on a scrip I Phono, 4 on a atrip Wander, single, red or black I Wander, twin strip 5 Banana 4mm red, or black < 

l-0pF 63V 1-SuF 63V 2-2uF 63 V 3-3AtF 63V 4-7pF 63 V 6-BuF 40V 6-8pF 63V IOMF 25V IOMF 63V ISpF 16V (S^F 40V I5||F 63 V 22iiF I0V 22uF 25V 22fiF 63V 33^F 6-3V 33|iF 16V 33uF 40V 4TuF 4V 47uF )0V 47uF 25V 47jiF 40V 47pF 63V 68uF 6-3V 68fxF 16V 68pF 63V lOOfiF 4V IOOUF 10V lOOfiF 25V IOOMF 40V IOOMF 63V ISOKF 6'3V I 50/I F 16V 

7p 
?P 

?P 

lp 
7p 
?P 

?p 

l" Ip 
l" Tp 
l" 7p 
lP 

XP 
lp 
Tp 
?P 
Tp 
2P 
8p Tp Tp I3p 
5? 
2 ISp 
lp 
Tp 

ISO/sF 25V ISOuF 40V I50UF 63V 220MF 4V 220uF 10V 220uF 16V 220pF 25V 220fiF 40V 220fiF 63 V SSO/sF 4V 330/) F I0V 330/iF t6V 330/iF 63V 470/)F 6-3V 470/)F 10V 470i)F 25V 470»iF 40V 680,iF 6 -3V 680«F |6V 680/JF 2SV 680/)F 40V IOOOUF 4V IOOO/SF 10V IOOOuF 16V 1000/)F 25V ISOO/iF 6-3V ISOOpF 10V ISOOpF !6V 2200pF 6-3V 2200pF 10V 3300pF 6-3V 4700pF 4V 

Bp 
"P I5p Tp 
lp 
Bp I3p ISp 22p 
2P 
8p 

Up 2** ,8p 
Up 
45p 
22p 
Up ISp 22p Up 
Up ISp XIp 26 p ISp 22p 26p JTp 26p 26p 26p 

0-1 0-IS Size 2+in x 3|in 25 tp 18+p Mip 28lp 28+p 28 Jp 3fm x Sin 32p 3Sp I7in X 2+in 87p 66p £1-18 94p Spot face cutter—44p Pins, either size, pack of 36—lip 
Edge connectors: 24 way, 0-1—3Tlp 36 way, o-i—taip 24 way, 0 IS—37+p 16 way, 0-15—lip 
BONDED ACRYLIC FIBRE 
B.A.F. wadding, I8in wide, tin thick. The ideal lining for speaker enclosures, 33p per yard. P. A P. I yd I4pi each extra yard 4p. 
CONTROLS 
Log. or Lin. Single, less switch, ISp . 26p Single, D.P. twitch, Tandem, less switch. 44p SkD, I Ok Q, 25k □, 50k Q, 100k 0,250k a, 500k O. IMO. 2MQ. 
BATTERY ELIMINATORS 
suitable for transistor radios and similar light current equipment. Input 240V a.c. Output: PP6—6Vd.c.: PP9—9V d.e. Price £1-65. plus ISn P. A P,  
RESISTOR BARGAIN PACK ■ 
of 100 +W resistors. Tolerance 5% or better, E24 values. Good assortment; our selection, only SOp. 
MAGNETIC COUNTERS 
Brand new, neat, 48 volt, 5 digit countert. 66p. 

CASSETTE MICROPHONE 
Low Impedance dynamic with remote control switch. Fitted 24mm and 3+mm i plugs. £2-34, plus ISp P. A P. 
ELECTROLYTICS 

l/)F 450V 2lp |000/)F SOV 46p 2/)F 450V 22p aooopF 2SV 43p 4/iF 350V ■ S+p 2000)) F SOV sap 450V 25001) F 25V SOp I6/4F 450V 20p 2500/) F SOV 66p 25/) F 25V 3000/) F 2SV 53p 25/) F SOV i Ip 5000/)F 25V 66p 32/)F 4SOV 30p 5000/)F SOV £1-21 50f)F SOV 1 lp 0-8/iF 4S0V 20p IOOUF SOV Up 8-l6/)F 450V Hp 250pF 2SV u+p I6-I6/)F 450V SOp 250/)F SOV lip 16—32/)F 450V 69p 500/) F 25V 20p 32-32/)F 450V 54p SOOuF SOV 271p SO-SOjiF 350V 41p lOOOpF 25V 3«p 
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tt-iOO RT SIGNAL OEKKKATOR AccurAt* wide range tig' n*l generalor covering 120 kUz-fOO MHz on A band*. Direct!)1 cali- brated. Variable U.K. at- tenuator audio output, XUI aockel tor eaMbra- Hon. 220/2WV a.c. Brand new with Initrucllont. 115. Carr. 37p. Size IdOmiu x 216mm x 170mm. 
WJt. 

TE2£ sore SftTIASa WAVE AUDIO OEHEEATOES Sine; 20c/a to 200 kc/ii on bands Square: ' aOe/s to 30 kc/a. Output imped- ance 5,000 ohme- 200/250 V a.c. Supplied brand new mod guaran- teed with Inalroc- lion manual and leada. fl7-H. Carr. 37} p. 

# 

"YAHABISHI" VARIABLE 
VOLTAGE TRANSFORMERS 

Excellent quality at low coat. All models— Input 230v. 60/60 c/6. Variable output 0-260v. 
MODEL S-260 

GENERAL 
PURPOSE 
BENCH 

MOUNTING 
o 

IN Mr 
I' HI 

DM 

£7-00 £8'06 £Il-76 £15-80 £22-50 £23-60 £49-00 

1 amp   2-5 amp   6 amp. .t... 8 amp  10amp. ..... 12 amp  20 amp.' ...., 26 amp.  £68-00 40 amp  £82-60 
MODEL 
vS-2«0B 

Panel mounting 
lamp ..... £7-00 2-6 amp .... £8-06 
Carriage and 
Packing Extra 

AUTO TRANSFORMERS 
0/116/2301'. Step up or step down. Fully shrouded. 

SOW 160W soow 600W 1000W 1600W 02SOW 6000W 

«-10 £2-70 £8-60 
P. A P. 18p p. a p.lap P. 4 P,23p £5-25 P. 4 P, 33p £7-60 P. 4 P. 38p £10-20 P. 4 P. 43p - " P. 4 P. 60p P. 4 P. £1 £17-28 £86-00 

MCA.220 AUTOMATIC VOLTAGE STABILISER 
Input 88-125V a.c. or 176-280V i.e. Output 120V axc. or 240 V a.c. 20OVA rating. £11-97. Pod 80p. s® s 

P8,800 REGULATED P.8.U. 
Solid state. Variable output 5-20V d.c. up to 2 amp- independent metem to monitor voltage and cur- rent. Output 220/240V. a.c. Site 7Jin. X 6Iln. X 3} in. £19-85. Posl25p. 

PS.IOOOB REGULATED POWER SDPPL? 
Solid state. Output 6, 9 ox I2V d.c. up to 3 ampe. Melee to monitor current. Input 220/240V a.c. Sise 4ln. x Stin. x 6} in. £11-97. Post 26p. 

:: 

2807/2407 SMITHS BIECHBOXOUS GEARED MOTORS 
Built la gearbox. All brand new and boxed. 30 RPH CW; 2 RPH CW; 20 RPH CW; 2 RPH ACW; 30 RRH GW. 50p each. Poet J2p. 

r 

iW] CLEAR PLASTIC PANEL METERS 
USED EXTENSIVELY BY INDUSTRY, GOVT. DEPTS.. EDUCATIONAL 

AUTHORITIES, ETC. 
Over 200 ranges in atocki—other ranges to order. Quantity diicount* available. 

Send for fully iltuitrated brochure. 
lOOmm xWmro Fronts Type MK.86P. 4Uo-x «in. Froots Type MB.88P. X £1/S2Ib. unate Froato. 

£4-16 
TYPE gW.lOO 
50uA  . 0-0-oOiiA I! 100,,A £8-96 100-0-100uA £3-80 

... "f £ uOOuA   £3-71) raA £3-00 20V a.c. £8-80 50V d.c. £8-80 6 amp, d.c. 300V a.c. VU M-ter 
£8-80 £8-70 300V d.c. £8-80 I amp. d.c. £3-80 

Type SD.S90 8Z-6mm 

6%xA  £8-40 50-0-60iiA ... £3-40 100MA  £8-86 100-0-100MA . £3-36 aOOitA  £8-80 600nA  £8-16 1mA   £3-10 6roA   £8-10 

x 110mm lOmA ... 50mA ... lOOmA . OOOniA . 1 amp. ,. 6 amp. .. 10 amp. , 6V d.c. . I0V d.c. 20V d.c. 60V d.c. 800V d.C. I5V a.c. , 300V a.c. VTT Meter 

£4-80!60UA  £8-95 uO-O-M^A ... £3-40 100)1A   £8-40 100-0-lOOuA . £8-80 
•■lOOjrA  £8-30 SOO^A  £3-20 5000-500(iA , £3-10 1mA   £3-10 I-O-liDA £3-10 6mA   £8-10 lOmA   £3-10 

Froots .... 13-10 .... £8-10 .... £3-10 .... £8-10 -- £8-10 ., £8-10 .... £8X0 .... £3-10 .... £8-10 .... £8-10 .... £8-10 ... £3-10   £8-80 ... £8-80 .. £3-60 

Type SD.940 93-8mtn X 85mni Fronts 
eo^iA  £8-08 eoOmA" ... . £2-90 60-O-e0/iA .. £8-08 1 amp,.... . £2-90 IOOjzA  £8-00 6 amp  - £2-90 ioo-o-ioom £8-00 10 amp.,.. . £2.90 200)1A  £8-00 dV d.c. ... , sg.po 
500jzA  £2-98 20V d.c. .. £2-90 1mA   £2-90 oOVd.c. .. £2-90 6mA ...... £2-90 SOOV d.c, . £2-90 10mA   £8-90 15V B.C. .. - £8-00 00mA   £8-90 SOOVa.c. . £8-00 100mA .... £890 VU Meter . £$-16 

Type 80.400 46mm 
60MA  £2-80 60-0-50uA ... £2-80 IOOJIA  £2-75 IOO-O-IOOMA . £2-78 200iiA  £2-70 DOOM  £2-68 1mA    £2-60 5mA   £2-80 10mA   £2-60 50mA   £2-60 lOOmA   £2-60 000mA   £2-90 

X fiO-fimm Fronts 
1 amp  £2-80 6 amp  £2-80 lOamp,..... £2-60 6Vd.c  £2-60 10 V d.c £2-80 20V d.c. . 
60V d.c. . 
300V d.c. 
XoVa.c. . 
300V a.c. 
VU Meter 

£2-60 
£2-60 
£2-60 
£2-70 
£2-70 ££■90 

"SEW " 
EDGEWISE METERS 

Type PE.70. 3 17 Ella. 60jxA  £8-76 OO-O-oOuA ... £8-80 lOOyA  £3-60 IOO-O-IOOUA . £3-80 •iOOjzA  £3-40 

82io. x 1 I5/82Sn. X deep. 
SOOfrA   £8-20 
1mA   £8-20 
SOOVa.c. ... £8-26 
VU Meter... £3.88 

^MOVING IRON- 
ALL OTHERS MOVING COIL 

Please add postage 

00mA   £a-xo 100mA   £8-10 aOOmA ..... £$.10 I amp.,,. 6 amp. ... 13 amp. . 30 amp. . 20V d.O, . oOVd.c. . 160V d-c, 300V d.c. XaV a.c. . 300V a.c. 

£3-10 43-10 £3-10 £8-20 £8-10 £8-10 £8-10 £8-10 £3-10 £310 BMetcrlrnA. £8-18 VU Meter 1 amp. a.c.* 5 amp. a.G.* 10 amp. a.c.* 20 amp, a.c.* 30 amp. a.c.* 

£3-96 £8-10 £8-10 £8-10 £3-10 £8-10 

Type MB.62P. 
50fiA  60--O-6OiiA ... IDO^jfA  loo-o-iooM. 500(iA  ImA   5mA LOmA   60mA ...... 100mA   500mA   l amp   5 amp  

3lln. square Fronts. 
£3-80 £3-06 £8-00 £2-88 £8-66 £8-60 £8-60 £8-60 i2-60 £2-80 £2-60 £2-60 £2-80 

J0V d.c  20V d.c,   60V d.c  300 V d.c. ... 16V a.c  300V B.C. ... 8 Meter 1mA. VU Meter ... 1 amp. a.c.* . 6 amp. a.c.* . 10 amp. a.c.* 20 amp, a.c. * 30 amp. a.c.* 

£2-80 £260 £2-60 £8-80 £2-60 £2-60 £2-60 
£3-80 £2-80 £2-80 £2-60 £2-60 £2-60 

Type MR .882.8 jin. x 
60M   £3-70 OO-O-oOuA ... £8-18 lOOriA  £3-16 100-0-100^A . fS-XO 200iiA  £8-06 OOOpiA  £2.75 500-0300uA . £2-80 1mA ....... £2-90 6mA    £2-60 10mA   £2-90 60raA ...... £2-60 lOOmA   £2-90 500mA   £2-60 lamp. ...... £2-60 6 amp....... ££-60 lOamp  £2-60 13 amp  £2-60 20 amp  12-60 30 amp  £8-80 30 amp. ..... £8.90 5V d.c  £2 90 

3(in. Flouts 
I0V d.O  20V d.O  50V d.c  160V d.c. ... SOOVd.c. ... 15V    50V a.c  160Va.c. ... SOOVa.c. ... 600V a.c. --- S Meter 1mA. VU Meter ... 50niA a.c.* .. lOOmA a.c.* . 200mA a.c.* . 600mA a.c.* , 1 amp. a.c.* . 5 amp. a.c.* . 10 amp. a.c.* 20 amp. a.c.* 30 amp. a.c.* 

£2-90 £8-60 ££■60 £8-60 £2-60 £8-80 £2-90 £2-80 £8-80 £8-80 £2-88 £3-70 £2-90 £2-60 12-90 £2-90 £8-60 £2-60 £2-90 £8-90 £2-90 

'SEW" EDUCATIONAL 
METERS 

Type BD.107. Sise OTBtsll 100cm x 90mm x IffiSmm. A new range ol high quality moving coll instrmnents Ideal lor echool experi- ments and • other bench applications. 3ln. mirror ecale. The meter movement la easily accessible to demonstrate Internal working. Available In the following ranges: 
MrtA. £8-80 100MA  £8-11} ImA £4-88 M-C-SOuA ... £8-10 £4-85 £4-88 £4-88 
10-0-ImA 1A d.c. .. SAd.c. .. 

10V d.c. . 20V d.c. . OOVd.c. .. 3flOV d.O. Dual range S0OinA/6A d.c. £8-10 0V/6OV d.C. . £8-10 

£4-08 £4 84 £4-88 £4-86 

oOfiA  M-O-SOuA ... IQOpA  100-0-106)zA . 200iM  oOOtzA....... 

£2-88 £2-80 £2-48 £2-40 £8-28 £2-86 SOO-O-aOOftA . £2-25 £2-88 £8-88 ImA 1-0-lmA   SnvA   £8-86 OmA ....... £8-28 10mA   £2-26 20mA . 12.28 SOmA    £2-86 lOOmA   £2-28 160mA   £2-26 

SOOmA 300mA 600mA 750mA 1 amp.. 2 amp. . 5 amp. . 

£2-86 £2-28 £2-28 £2-28 £2-25 £3-26 £2-26 10 amp...... £2.26 3Vd.c  £2-28 10V d.c. £2-28 laVd.c  £2-28 20V d.c £2-26 00V d.o. .... £2-25 lOOVd.o. ... £2-88 130V d.c. 300V d.c. 500V d.c. 760V d.C, 16V a.o. . 50V d.o. . XoOV a.c. SOOV a.o, 500V a.o. 

£2'25 £2-26 £2-28 £2-28 £8.88 £8-80 £280 £2-80 £8-80 S Meter 1mA. £2-80 VU Meter ... £2-66 

Type ME.46P. 
60ttA......... dO-O-iOM ... ioo/xa  lOO-O-lOOpA . 200/iA.   
SOOrrA-  SOO-O-SOOuA . 1mA   SmA   10mA   SOmA   lOOmA   SOOmA   1 amp  

21 n. square Finals. 
£2-70 6 amp  lOVd.c  20 V d.c  50V d.c  SOOVd.c. ... XoV d.c  SOOV d.c. ... 8 Meter 1mA. VU Meter ,.. 1 amp. a.c.* . o amp. a.c.* , 10 amp, a.c.* 20 amp. a.c.* 30 amp. a-c.* 

£2-95 £2-90 £2-80 £8-60 £8-48 £2-40 £8-40 £2-40 £8-40 £2-40 £2-40 £8-40 £8-40 

£8-40 £8-40 £2-40 £2-40 £8-40 £8-40 £8-40 £8-60 £2-70 £2-40 £8-40 £2-40 £8-40 £2-40 

"SEW" BAKELITE 
PANEL METERS 

Type MR.95. i 

£4-80 25izA £8-68 JuA SO-O-SOuA . £8-08 fa-oci 100UA £8-00 JOO-O-lOOuA £2-70 300uA  £8-70 500-0-500uA 12-6C ImA ...... £2-60 l-0-lntA .. £2-90 atnA £2-90 10mA .,., - _ - SmA ...... £2-90 50mA   . £2-80 100mA .... £2.60 soomA .... 

Silo, iquare Fronts. 
l amp. ... 3 amp. *.... 15 amp  30 amp. .... 50 amp  5V d.c  10V d.c  20V d.C. ... 30V d.c. ... 150V d.C. .. SOOVd.c. .. SOVa.c.* .. 60V a.o,* .. 150V B.C.* . SOOVa.c.* . BOOmA a.c.* 1 amp.a.c.* 6 amp. a.c.* 10 amp. a.c,* 20 amp. a.o.* 30 amp. a-c.* 60 amp. a.c.* VU Meter ... 60mV d.c. .» 100mV d.c. . 

£2-90 £2-90 £8-60 £2-00 £8-60 £8-60 £2-60 £8-60 82-60 £2-60 £2-90 £2-96 £266 £2-98 £2.96 £2-60 £2-60 £2-90 £2-90 £8.60 £2-90 £2-90 £8-98 £2-60 £8-00 

Type 9*80 00mm square Fronts 30,,A ,    £8-80 50-0-60tiA ... £3-40 lOOuA  £8-40 100-0-lOOyA . £8-80 500jrA  £8-06 1mA    I3-00 20V d.o. .... £3-00 60V d.c £8-00 
SOOV d.c. ... £8-00 
1 amp. d.c. -. £8-00 SOOV a-c. 
5 amp. d.c. .. £8-00 VC Meter 

1 '•; 

£8-00 £3-70 

POWER RHEOSTATS 
High quality ceramic construc- tion. Windings embedded in vitreous enamel. Heavy duty brush wiper. Oontlnuous rat- ing. Wide range available ex-stock. Single hole filing, }ln die. ihafts. Bulk quantl- 

86 WATT. 10/25/50/100/260/300/1000/1600 2500 or 5000 ohms. 98p. P. « P.lOp. 
80 WATT. I0/26;60;100/2BO/S00/I000/2500 or 6000 ohms, £1-38. P. tc P. lOp, 
100 WATT. 1-6/10/25/60/100/250/600/1000 or 2600 ohms. £1.96. P. A P. 16p. 

240- Wide Angle ImA Meter* 
MW1-6 SOmm square MWl-8 80mm square Post extra 

£8-97 £4-97 
Send S.A.E. for list of 

Semiconductors and Valves 
ALL PRICES ARE 

EXCLUSIVE OF 10% V.A.T. 
HO VOLT A.C. 

50 CYCLES 
RELAYS 

Brand new. 3 sets of changeover contacts at 5 amp. rating. 5Op each. Poet lOp (100 lots £40) Quantities ayallable- 

r 
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TSaO POCKET MTJLT1METEK Hlgh-piectalon it low-coet. Baogei: D.c. 15V, 160V, l.OOOV (10,000 O.P.V.). A.c. 16V. 150V, 100V (1,000 O.P.V.). D.e. Current 150mA. Eeeis- tance lOOk ohnu. £1-86. Post IBp. 

ABBIOTKOBIC MODEL ATM.! Top value 1,000 o.p.v. pocket multimeter. Manges: 0/10/50/250/ l.OOOV. A-O. and B.C. B.C. Cncfeot O-ImA/ 100mA. Reelatanee: 0/180 Kohma. Decibels: -10 to +2MB. 8Ue: 90 x 60 x 28iiijn. Complete witi test leads. aS'M. Post 16p. 

r-y. 
m 

MODEL 1092 Teshneter 5,000 O.P.V. 0/3/15/150/300/ 1.200V d.c. 0/6/80/300/600 V a.c. 0/300uA/300MA 0/1 OK/I meg 0 Decibels — 10 to 4- 16 dB £8-75 each. Post ISp. 

LT 601 HDLTI- MBTEB New style 20,000 O.P.V. pocket multimeter. 5/25/ 60/260 / 600 / 2.500V d.c. 10/50/100/600/ l.OOOV a.c. 50iiA/ 250A. 6K/8 meg ohms. —20 to +22dB. £3-75, Poet 20p. 

MODEL TH-18 20,000 O.P.V. Overload pro- tection. Slide switch selector. 0/0-25/2-6/10/ 60 / 250 / l.OOOV d.c. 0/10/50/260/1,OOOV a.c. 0/50#iA/25/2«)mA d.c. 0/3K/ 30K/300K/3 meg. —20 to +60dB. M-97, Post 16p. 

aCSfilifr 22 BASSE MDLTBBETES Model C4S7 10.000 O.P.V. A first clase veraatile In- instruroent manufactured in U.S.e.K. to the highest standards. Singes: 2-5/10/ 80/2BO/600/1,OOOV d.c. 2-6/ I0/S0/250/500/I,000v a.c. D.c. current 100wA/l/10/ lOOmA/lA. Resistance SOO ohma/S/30/300K/SmQ. Complete with batteries, test leads, Instrrtctiona and sturdy steel carrying case. OCR PRICE £5 07. Po8t26p. 

H10EI MODEL 730Z 30.000 05P-V. Overload pro- tection. 6/30/60/300/800/ 1,200V d.c. 12/60/120/600/ 1,200V a.c. 60nA/30mA/ 300 mA. 2K/200K/2 meg. ohm. —10 to +6SdB. £6-50. Post 18p, 

MODEL PL688 20kO/V d.o. 8kn/V a.c. Mirror scale. 0.8/3/12/30/120/600V d.o. 3/3O/120/eOOV a.c. 50/600jaA/60/ 600mA. 10/100 K/ 1 Meg/10 MegD. -20 to +4668. £6-87. Post 12p. 

MODEL SOO 80,000 O.P.V. with arerload protection mirror scale 0/0-B/2-5/20/26/ 100/260/600/l.OOOV d.o. 0/2-5/10 / 25/100/250/500/ l.OOOV a.c. O/oO^A/S/SO/ BOOmA. 12 amp. d.o. 0/60/K/8 Meg./60 MegD. £8-87. Post paid. 

HIOKI MODEL 750X 60.000 O.P.V. 43 ranges 0-0 3 to 1.200V d.c.! 0-3 to 1.200V a-o. i. O-SOuA/MOmA. 0-2K/30 meg ohms. —16 ~ i^. + 17dB. S £8-97. Post 2Gp. laVPB? 

114812 MOLTTMETEE 
Eatremely sturdy Instrument (Ot general electrical use, 667 O.P.V. 0/0-3/l-5/7-6/S0/60/lo0/800/ 800/900V d.o. and 75mV. 
0/0'3/l-6/7-6/30/60/160/300/ 600/900Va.c. 0/800^A/l'5/d/15/60/150 600S1A/1-6/6 amp. d.c. 0/1 '5/15/60/ 150/600MA/ 1-5/6 amp. a.c. 0/200n/3k/30kn. Accuracy Knife edge pointer, mirror scale. Complete with sturdy metal carrying case, leads and Instructions. £8-50. Post 23p- 
HIOKI MODEL 700X 100.000 O.P.V. Overload protection. Mirror scale. 0-3/0- 6/1-2/1-5/8/6/12/30/60/ 120/300/600/1,200V d.c. 1 -s/s/e/ia/ao/eo/iso/soo/ 600/1.200V a.c. 
15/30iiA/3/6/SO/60/150/300raA 6/12 amp. d.c. 2K/200K/ 2 Meg/OO Meg ohm —20 to +63dB. £13-50. Post 20p, 

'a.9 

MODEL C-70SO EM Olant 61n mirror scale. 20,000 O.P.V. 0/0-25/1/2-5/10/50/256/ 1.000/fi,000v d.o. 0/2-5/10 /50/230/1,000/5,OOOV a,e. I- 0/50(4A/l/10/100/500mA/ 10 amp. d.c. 0/2K/200K/ 20 meg. -20 to +60dB, £18-96. Poet Sflp. 

SI 

370 WTE MULTTMETEE Featorei t.o. enrrent ranges. 20,000 O.P.V. 0/(t'6/2-5/10 / 60 126016001 l.OOOV d.e. 0/2-5/10/50/250/800/ l.OOOV a.c. 0/501JA/1/X0/ 100mA /1 /10 amp. d.c. C/100mA/l/10 amp. a.c. 0 / 6K / 50K / 600K / 6MEO / 50MEO. -20 +6208. £15. Post 25p. 

HT100B4 MDXTI-METEE Features a.e. enrrent ranges. 100,000 O.P.V, Mirror Scale. Overload protection. 
0/0-6/2-3/10/50/260/000/ l.OOOV d.c. 
0/2 6/10/50/200/600/ l.OOOV a.c. 0/1 0/230MA/2-5/26/250MA 10 amp. d.c. 10 amp. a.c. 0/20K/200K/2MEG/20 MEG. —20 +62dB. £16. Post. 25p. 

KAMODEM 72.200 MOLTITESTER High sensitivity tester. 200,000 o.p.v. Overload protection. Mirror scale. Ranges: 0/0-06/0-3/3/30/ 120/600/l,200V d.c., 0/3 12/60/300/1 l.OOOV a.e. 0 / 6trA /1-2niA / 120mA / SOOraA/ 12A d.C. 0/X2A a.e. -20 to +63dB. 01 2kB /OOOkO /OMD /200 MO, £16-96.' Post SOp. 

TMK LAB TESTER 100,000 O.P.V. 0i(n scale buaaer short circuit check. Sensitivity: 100,000 OPV d.C. B/Vott a.c. D.e. volts: 0-6, 2-5, 10. 60, 250, l.OOOV. A.c. volts! 3, 10, 60. 260. 500, l.OOOV. D.o. current: 10. lOOuA. 10,100, BOOmA, 2-5. X0A. Realstance; IK. 10K, 10OK, 10 meg. 100 meg. Decibels: — 10 to +49dB. Plastic ease with carrying handle, sine 7ilnx6|inx3iln, £18-96. P. A P. 25p. 

ModelS-lOOIRMULUMBTEE/TEAMSISTOR TESTER. 100,000 O.P.V. mirror scale/overload protec- tion. 0/0-12/0-6/3/12/30/120/ 600V d.c.O/8/S0/12O/60OVs.c. 0 /12 / BOOuA /12 / 30«mA / 12 amp. d.c. 0/10 K/l MEG/100 MEG. -20to +60dB. 0-01-2 MFD. Transistor tester measure* Alpha, beta and loo. Complete with batteries, instructions and leads. £18-80. Post 26p. 

iPS-Sf- 

LBS TBAMSBTOS TESTER 
Tests ICO and B. Pnp/npa. Operates trom 9V battery. Complete with all Snslructiona. etc. £3-95. Post 20p. 
LB* TEAHSISTOB TESTER 
Tests PNP or NPS transistors. Audio Indication- Operates on two 1-6V batteries. Complete with all Instruct tons, etc. £*•60. Post 20p. 

KAMODEM HM-350 TRASS QTOB TESTER High quality Instrument to test Reverse leak current and D.C. current. Amplification factor of NPN. PNP, transistors, diodes, SCR's, etc. 4* x clear scale meter. Operates from internal baUeries. Complete with Instructions, lead* and carrying handle. £12-60, Post SOp. 

MODEL **9A ES CXECTOT TSA8SIS- TOB TESTER 
Checks true a.c. beta in/out. Checks lebo. Checks diodes In/cot. Checks BCE. etc. Beta HI 10—500 LO 2—60 I boo 0-6000(tA, 22O/240V a.c. operation. £17-60. Post 26p. 

mx» 

MODEL D4311 SDB-STAMDARD MOLTI-BAMGE VOLT AMMETER 
Sensitivity 330 ohios/ Volt a.c. and d.c. Accur- acy 0-6% d.c. 1% i.e. Scale length 165mm. 0/300/750nA/I-6/3/7-6/ 15/30/75/150/300/ 7S0mA/l-5/8/7-6 amp. d.C. 0/3/7-6/16/30/76/150/ 300/730mA /1-5 / 3 / 7-6 amp. a.c. 0/7S/l»/300/ 700mV/l-B/3/7-S-16-30/ 76/1S0/800/76OV d.c, 01 75OmV/l-6/8/7-6/X5/30/ 7B/1S0/30O/7S0V a.c. Automatic out out. Supplied complete with test leads, manual and test certificates, «9. Post SOp. 

IE-68 VALVE VOLTMETER 28 ranges. D.e, volts 1-6-1,500V a.c. volla I-6-1.300V. Resistance up to 1,000 megohms. 200/240V r a.c. opera- tion. Complete with probe and Instructions. £17-60. Post SOp. Additional probes avail- able: E.F. £8-IE; H.V. ££•50. w 

KAMODEM HM780B FK.T. V.O.M. Input Impedance 10MD. Ranges: 0/0-25/1/2-6/10/50/ 260/l.OOOV d.c. 0/2-6/10/50/ 2SO/1.000V a.c. 0/23uA/2-6/ 26/250MA d.c. —20 to -i-S2dB. O/Bk/oOk/BOOk/ 6M Q /500M Q. £l*-96. Post SOp. ' 9 V 

TE-40 HIGH SENSITIVITY 
A.C. VOLTMETER 
10 meg. Input 10 ranges: 01/-00S/-X/-3/1/8/10/80/100/ 300V. BJi.S. *cp«.-l-2 Mc/s. Decibels —40 to +50dB Supplied brand new complete with leads and instructions. Operation 280V. a.o. £17-60. Oarr. 26p. 
IMK MODEL 117 FJt.T. KLECTHOMIO VOLTMETER Battery-operated, 11 meg input. 28 ranges. Large 4!ln minor scale. Sire 6-Sin x 4|In X2|ln, D.c. volts 0a-l,200V. A.c. volts S-S00V R.M.S. g-o-aoov p-p. d,c; Current fl l2-ieMA. Re- sistance up to 2.000M ohm. Decibels —20 to +BldB, Complete with leads/Instructions. 117-60. P. 4 P.30p. 

MODEL L-66 PET V.OM. 
Input impedance 10 meg ohms. 0/0'3/l-2/6/ 30/120/600V d.c- 0/3/12/ 60/120/600V a.c. 0/120uA /I20mA d.c. 0/1K/100K/ 10 raeg/100 meg ohms. £16-97. Post 25p. 
KAMODEM HM0-600 JMSULATIOM RE- BI8TAMCB TESTER Range 0-1,000 Megohms, 600 Volt, Battery operated. Wide range clear meter 41' X 4*. Oomplele with de- luxe carrying case, batteries, instrootlons. £19-86. Poxt SOp. 

BELC0 AF-SA SOLID STATE SCTE BQDARE WAVE O.B. OSCILLATOR Sine 18.200.000 Hz: Square IS-BO.OOO Hz. Output max. +10dB(10Kobms) Operation internal batterlea. Attrac- tive 2-lone case 7|ln X 61c X Sin, Price £17-60. Carr. 17p. 

£11-3 PULSE OSCILLO- SCOPE 
For display of pulsed and periodic waveforms in electronic clrcoltsVERT. AMP.BandwldthlOMHz. Sensitivity at lOOkHz V RMS/mm. 0-1-26: HOR. AMP. Bandwidth 600kHz. Sensitivity at 100 kHz. V RMS/mm. 0-3-25; Pre-set triggered sweep l-S.OOOjuec.; free rurmlng 20-200.000Hz in nine ranges. Calibrator pips. 220mm x SSOnun x 430mra, 11B-230V a.c. operation. £39. Carr. paid. 

TO-3 PORTABLE OSCILLOSCOPK 
81n tube, Y amp. Sensitivity I 0-1V p-p/CM. Bandwidth | 1-5cps-l-6MHz. Input Imp. 2 meg O 25pF X amp. sensitivity 0-9V. p-p/CM. Bandwidth l-5cpa-800kHz. | Input imp. 2 meg Q 20pP Time base. 5 range* lOcps- 300kHz. flyachronlsatlon. Internal/external. Illuminated scSle 140mm X 213mm x 330mm. Weight IBjlb. 220/ 240V a.o. Supplied brand new with band- book. £*7-60. Carr. 60p. 

RUSSIAM CMS DOUBLE BEAM OSCILLOSCOPE 
6HEz Pass Band. Sep- arate YX and Y2 amplifiers. Rectangular Bin x 4!n C.B.T. Cali- brated triggered sweep from 0'2#i/8ec to 100 mlttl-sec per cm. PTee running time base 50 Hz-lMHz. Built-in time base calibrator and amplitude calibrator. Supplied complete with all acoessoties and lastruotlon manual. £87. Carr. paid. 

B 

■mi 

MODEL ATS01 DECADE ATTKKDATOE Frequency range 0-200k,Hz. AtteouatorO-llldB, 0-ldB step. Impedance 800 ohms. Max. Input power SOdBm Size 180mm x 90mm X 65mm. £18-60. Post 37p. 
ARP-800 AP/RP 3IGHAL OEMEBATOR All transistorised, com- pact, fully portable. AP sine wave 18 Hz to 220 KHz, AF square wave 18 Hz to 100 KHz. Out- put slue/sqnare lOv. P-P. EP 100 KHz to 200 MHz. Output Xv. maximum. Operation 220/240V. AC. Complete with Instructions and leads. £29-98. Poet 60p. 
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UNR 30 RECEIVER 

♦ Binds covering SMkHi-SOMHi. BFO Built-in Speaker 220/240V ».c.. Brand ne* with instructions. 

Ke £15 75 c" 

UR-1A RECEIVER 

4 Bands covering 550kHi-30MHi. PET, 8 Meter. Variable BPO lor S8B. Built-in Speaker. Band- spread. Sensitivity Control. 220/ 240V a.c. or 12V d.o. 12J X 4}ln X 7in,Brand new with inatruetions. 
PRICE £25'00 si- 

SKYWOOD CX203 
RECEIVER 

ooooooo. 
Solid state. 6 bands covering 200- 420kHz and 0-6S to OOMHz. lUumlnated slide rule dial. B&ndepread. Aerial tuning. BPO, AVC. ANL. "B" meter. AM/CW/ 88 B. Integrated epeaker and phone soeket, 220/240V a.C. or 
12V d-e. Size 326 x 266 x 180mm. Complete with Inatruetions and circuit. 
res £32-50 g' 

LAFAYETTE HA-600 
RECEIVER 

General coverage 160-400kBi, SSOkHi-SOMHi. PET tront end, 2 mecb. Biters, product detector, variable BPO, noise Umiter, fl Meter Bandspread. BP Oaln. ISin X BJln X Bfln. 18 lb. 220/ 240V a.c. or 12V d.c. Brand new with Instructions, 

rcE £50-00 % 
TRIO 9R59DS 

RECEIVER 

4 bands covering 6c0kHz-30MHa continuous and electrical band- spread on 10, 16. 80.' 40 and 80 metres. 8 valve plus 7 diode circuit. 4/8 ohm output and phone jack. 080-CW. ANL. Variable BFO. 8 meter. Sop. bandspread dial. IP frequency 44SkHi audio output 1-6W. Variable RF and AP gain oontrols 115/260V a.e. Size: . 7in x I3to x lOln with instruction manual. 
price £49-50 c^ 
FULL SAHQE OF TRIO STOCKED 

r 

I LOUDSPEAKERS 
Model SiO. 13ln x Sin with eiagie tweeter /croesover. 20-20.000 Hi, 16W EM8. Avail- able 8 or 15 ohms. B7.86 each. P. ft P. 37p. Model 460. ISin X 8in with twin tweeters/ crossover. 85-13,000 Hi. 8W BUS, 

AvaTlsble 8 or 15 ohms. *8-88 each. P. A P. 2Sp. 

SPECIAL OFFER I 
STEREO 

speakers Matched pair Of bookshelf speakers. De luxe teak veneered (In- ish. Size 141 In X 9in X 7J In, 8 ohms.SW BMS 16W peak. Com- plete with DIN lead. 
0UR £12*95 h? PRICE 

HA-10 STEREO HEAD- 
PHONE AMPLIFIER 

All silicon transistor ampllfler op- erates from magnetic, ceramic or tuner Inputs with twin stereo headphone out- puts and separate volume oon- trols for each channel. Operates from 9V battery. Inputs EMU/ lOOMU. Output 50MW. 
OUR 1?C.07PAP- 
PRICE AO O / 20p 

MP7 MIXER 
PREAMPLIFIER mlcro- . phone in- 

 ' dividuftlgaln controls enabling complete mlzlng facilities. Battery operated. SJin X Oin x Sin, Inputs Mies; 3 x SmV GOK; 3 X SmV 600 ohm. Phono meg. 4mV 60K. Phono ceramic lOOmV J meg. Output 250mV 100K. 
OUR 00.07 p-4p. 
PRICE AO y I 20p 

1021 STEREO 
LISTENING STATION For balanc- ing and gain selec- tion of loud- spks. with additional facility for stereo head- phone switching. 2 gain controls, speaker on-ofl elide switch, stereo headphone sockets Bin X 4lo X 2ito. 

OUR l>OnORP-*P- 
PRICE AZ ZO ZOp 

HAND HELD 2-WAY 
WALKIE TALKIES Industrial quality In robust metal cases. Battery operation.' Volume and squelch oont-ols. Call button and press to talk button. Tele- scopic serial. Complete carrying cases. 

2 channel 300mW 
£52*50 ^ ua av pMt sop. 

a cbannet 2W. 
" £79 >50 1>alr- PostSOp. 

(Note: Licence required for opera- tion in U.K.) 

HOMER INTERCOMS 
Ideal lor home, office, stores,fao- torles.eto. Supplied complete with batteries, cable and free instructions. 2 Station 118-87. P. ft P. Hip. 8 Station 16-86. P. ft P. ISp. 4 Station ft-88. P. ft P. 17p. 

FM TUNER CHASSIS 

6 TBAJTSISTOB HIOH QHAtlTT TUBER. SIZE ONLY 6in X 4ln X 2iln 3 I.P. stages. Double tuned discriminator. Ample output to feed most ampllftera. Operates on 9V battery. Coverage 8S-108MHZ. Ready built ready for use. Pan- tastlc value tor money. 
OUR l^RaQC p,&P. 
PRICE Au 30 20p 

SH628 STEREO 
HEADPHONES Outstanding value. Soft ear- pads, adjust- able headband. •8-16 ohms. 20- 90,000 Hz. Complete with lead and stereo plug. 

OUR n-fl.QT P &P. 
PRICE A1 O V 30p 

TE1018 DE-LUXE MONO 
HIGH IMPEDANCE 

.HEADSET 
Sensitive magnetic headset with eolt carpada. imped- ance 2.600 ohms (d.o. 600 ohms). Frequency response 200-4,000 Hz. 

0UIR £1*97 p &r- PRICE 30p 

LH02S STEREO 
HEADPHONES Lightweight headphones with padded earpieces, 4- 16 ohms. SO- SO,000 Hi. Complete with 6 It cord and plug. 

0UR £1*95p3j1
p- PRICE 

BH001 HEADSET AND 
BOOM MICROPHONE Moving coll. Headphone Imp. 16 ohms. Mike Imp. 200 ohms. Ideal for language teaching, com- munications etc. Complete with leads and plugs. 

°u* £4-95 "ioV 

DH.08S STEREO 
HEADPHONES De luxe model with unique 3 waymecbanlcaj units and vol- ume controls. 8 ohms. 20- 20.000 Hz. Complete with coil lead and stereo Jack plug. 

OUR i>7aQ7 P.&P. 
PRICE A I y I 30p 

RH700I 
STEREO 
PHONES 

Soft leather ear cushions. Impedance 8- 16 ohms. 20- 20,000 Hz. 16ft colled lead. Brand New and boxed. (List £9-25}. 
OUR i?e»7EP. &P. 
PRICE AD 10 sop 

4-CHANNEL STEREO 
t x c HEADPHONES 08600 — Soft vinyl covered head cu- shion and earphones Bach ear- piece In- corporates two 2tn speaker units. Pit- ted 2/4 channel changeover switch. Im- pedance 4-16 ohm. Frequency response 20-20,000 Hz. Complete with 16ft coiled lead lilted two stereo plugs. 
our .oq;qc p-&p- 
price Ay yo sop 

IB- 

price 

ROTEL BARGAINS! 

CA98BTTB. P. 4 P. 60p. CS36D Deck  <44-45 C835 Recorder  <67-76 C835/C888Speakers .... <67-96 GXCftOD Deck   <57-80 OXC40 Recorder <67-80 OXC40T Deck/Receiver .. <09-06 OXC45 Deck    <78-86 OXC46D Dolby Deck ... <S8-55 GXC46 Recorder  <89-96 OXC80D Deck  <87-88 GXCOoD Dolby Deck  198-66 CARTRIDGE (P. ft P. 60p) CR81 Deck with amps. .. <66-40 CR81D Deck   <68-60 CBS IT Recorder/Receiver <98-76 CR808S 4 channel Recorder <114-86 CR80D88 4 chao. Recorder <08-66 TAPE (P. ft P. 76p) 4000D8 Deck   <69-96 4000D8 Dust Cover   *8-96 1721L Recorder   <60-88 X5000 Recorder   <82-60 X2O10 Deck  <108-20 0X2200 Deck  <188-96 QX221D  <188-40 GX280D Deck <196-60 OX870 Deck  <811.60 TAPE CASSETTE (P, ft P, 76p) OX I900D Deck  .... <144-60 TAPE CARTRIDGE (P. 4 P. 76p) X1810D Deck  .,<188-40 TAPR/CASSETTE/OABTEIDGE <P. ft P. 76p) I2000BD Recorder <180-76 moaoPHOSES if. * p. sop) ADM,11 Dynamic (pair) <7-60 STEREO RECEIVERS (P. ft P. 7Bp) A 46300 20+20 watt .... 481-96 AA8030 25+25 watt .... <68-60 AA8080 40+40 watt .,..<117-60 AA01OO8 2 X 36 or 4x18 watt  <176-00 AA8600 66+ 65 watt  <160-60 STEBEO AMPLIFIERl (P. ft P. 60p) A A 3200 20+20 watt .... <61-76 AA6600 30+30 watt .... <78-60 AAS800 45 + 43 watt ,..-<117-60 
STEBEO TUNERS (P. ft P. 60p) AT6S0 AM/PM   <60-60 AT680 AM/FM   <94-60 4-CEASSBL OUT (P. ft P. 60p) 881 Synthesiser   <86-96 SPEAKERS C688 (pair)   <10,80 8W166 (each)  <61-00 STEREO HEADPHONES , A8EU  JW-76 A8E30  <7-80 ABE22   <3-85 

FERGUSON EXPORT MODELS 

STEBEO AMPLIFIERS BASI0 16 + 18 watt <84-96 EA610 32 + 82 watt t6X-96 BA810 40 + 40 watt £78-96 RA1210 60 + 60 watt <89-96 P. ft P. 6 Op extra. 
AM/PM STEREO RECHVKRS EX150 71 + 71 watt <88-96 RX200 10 + 10 watt <48-80 RX400 20 + 80 watt «7-60 P, A P. 7Bp 

SPECIAL PURCHASE! 

FERGUSON 3408 STEREO 
TUNER AMPLIFIER Covers PM 88-108 MHz. Five push button tuning scales. 8+8 watts tms. Inputs for stereo ceramic cartridge and tape, etc. Separate bass, treble, balance and volume controls. 

NIKK0 TRM50 
STEREO AMPLIFIER 
17 + 17 watts rms. Inputs lor magnetic and crystal phono, tuner, tape etc. Dual stereo speaker outputs. Headphone socket. Poll range of controls. (Bee. List Price <69-60.) 

Carr. OUR £31*50 PRICE 

FERGUSON 3416 STEREO 
TAPE DECK 

4 track. 71, 31, IJ l.p.s, Btereol mono record/ploy. 7ln reels- Inputs (or dynamic mikes, radio, gram. Complete with cover. 
PRICE £39-95 50p PRICE £41 95 75p 
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SAVE UP 10 33]k% 

RECORD DECK PACKAGES RECORD DECKS 

OurU(« •n4 Ptoklng 78» 
CompleU units with 6tsreo csrtrldge re»rty wired in plinth cover. 
OAREAED 2025 TC/BTAHCB   110-96 aP2S 111/0800   £15-00 8P20 111/M44E   £16-45 8P2I 111/M44-7    £18-10 81*25 111/M50E   £16-60 SP20 111 Module/M76-9 £18-96 AP76/08CK)   ££8-50 AP76/G800E       £65-95 AP76/M44E   £64-65 AP78/M65K   £65-65 AP76/M76ED   £81-70 AP76/M76EJ   £67-85 AP76 Module M75-6   £66-65 AP96 Module M76-6   £80-40 ZERO 1008 Moduk/M»3E £41-85 
B.S.S. MoBOIAlD 210/SC7M  £6-65 MP80/G800   £16.00 MP60/TPD1/0800   £16-60 MP60/M44-7  £16-60 HT70/TPD1/G800   £18-80 
GOLDEIKQ OL72/G800   £80-80 GE76/O800   £88-00 GE76/0800E   £86-75 
SOODHAHB rD100/G800 Teak   £48-85 TDIOO/GSOO White...... £48-60 
LEAS Delt»/M76-6   £48-85 
PHILIPS GA105/GP200   £18-80 OA160/OP200 Tesk .... £80-00 GA212/GP400   £45 !6 GAS08 (less cartridge).... £88 '95 OA308 P.U  £88 75 
PIOHEEH PL12D (Less cartridge) .. £81-75 
PLloC (Less cartridge) £44-85 PL41D (Less cartridge) £104-76 PL50 (Leas cartridge! .... £68-80 TLOl   £110-80 PLA35   £81-51 
THOBESfl TD16«C/OrtoIon M18E Super    £68-50 TD12J AB/11/Ortolon M15 

E Super   £66-66 
WHABPBDALE Llnlon/H44-7   £88-70 

2 x Z80/8texeo MfPZS £15-65. P. A P. 3Tp. 
2 X Z30/BUrco 89/PZ6 £18-00. P. A P. 87p. 
2 X ZAO/Btereo 60/PZ8 £80-86. P. A P. 37p- 
Traaelormer (at PZ8 £8 extra. 
Active Filter Unit £4-45. 
Project 60 EM Toner 114-86. 
Pair at Q16 Speakers £14-70. 
Sinclair Project 60S £aO-87. P. A P, 87p. 

All Bhudair Products In stock: 2000 Stereo Amplifier, £88 86: 8000 Stereo Amplifier, £88-66: 2000/3000 Stereo Tuner, £85-80. 
0830 Speakers, £83 05 pair, P. A P. 60p extra on above items. 

Oarrlan & Packing SOp 
B.S.E. MtDOKALD C1X4 Mini   is-es C129 Mono   £6-50 CIST   £7-00 610/TPD1  £13-66 610  £9-60 6I0/TPD1   £14-86 710   £16-80 810   484-50 710/810 Plinth and Cover £8-86 MP60  £7-66 KP60/G800   410-86 MPM/TPUl   £18-60 MP60/TPD2  £11-86 HT70  £10-67 HT70/G800   £18-60 HT70/TPD1  £16-96 
ooiraoBSBHa BD1 Kit   £6-10 BDl Chassis  £11-36 BD1/8AL*2/Pllnth/C0VBP.. £87-60 
BD2/SAU2/Chassis  £88-70 BD2/8A02/Pilnth/Covcr.. £88-60 
OARRABD 2026 T/C Stereo   £8-40 8P25 in   £8-60 8P25 in/Aeos OP104 Cera- mic   £8-60 8P25/M76-8    £18-90 AP76  £15-56 8L85B   £11-16 8L72B     £17-75 8L96B    £86-86 401    £88-60 ZERO 100A  £80-80 
ZERO 1008   £87-96 
aoLDanra GOO   £16-85 OIOIP/O   £18-86 GL69/2   £16-76 OB72    £17-86 OL72/P   £23-80 Plinth 60/72   46-S6 LID 72   £8-70 OLTfl    £88-76 OL76P   £29-80 Plinth 78   £6-66 LID 76   £2-97 OL85/P/C  £46-60 
THOBEHS TD12i/H   £62-16 TD126AB/II    £78-66 TX36       £6-60 TD150A/«   488-26 TO180C    £48-96 

PLINTHS AND COVERS 
Carriage and FaeUng SOp 
Budget B.B.H  £8-66 Budget BP26 etc  £8-95 Budget AJ?76/Zeto 1008 £8-96 Budget401/arm ........ £11-68 Garrard "WB1   £8-80 Garrard 6PC1    £8-84 Garrard WB4      £3-86 Garrard 0PC4   £8-66 9HE2000 System   £86-40 

SPECIAL GARRARD 

STEREO 
1025T 4 speed autochangar unit fitted with stereo ceramic cartridge. 

OUR XMtCie Carr-& 
PRICE 35k HD int. SOp 

SP25ni WITH ACOJ 
G P 104 
4 speed single record player fitted with" Acos GFX04 stereo ceramic cartridge. 
OUR l>O.CnCft7r. & 
PRICE obO OU ins- Mp 

r 

RANGE OF HIGH QUALITY EQUIPMENT 
MONATONE 

6750 SYSTEM 

ACP-8 8 TRACK 
CAR PLAYER 

Attractive black and silver Sniab. 12V neg. earth. Slider controls (or Volume. Tone and Balance. Channel selector button with red pilot lamp. Complete with speakers, mounUng brackets and Instructions, 
ONU£12-50PAP- 

ACR1 PUSH BUTTON 
CAR RADIO 

Push button tuning o( one LW and five MW stations ot your choice. 12V pos. or neg. earth. Complete with speaker, mounting brackets and Instructions. 
0UR -COsQC P &P- PR1CE AO 30 SOp 

ACR 3500 
CAR RADIO 

Manual tuning ol Medium and Long waves. 12V pos, or neg. earth. Complete with speaker, mounting brackets and Instructions 
OUR x?<5scnp-<fcp- 
PRICE «bD OU SOP 

ACA 5$E ELECTRIC 
CAR AERIAL 

AM/FM 4 + 4 watt Rtereo tuner wnplifler, Garrard 2025 T/Cg piJnth and cover. »Ureo cartridge, pair of matching apeak era. 

r'p,t £30-50 
Carriage and Backing 41-00 

6 section. Fully au- tomatic. 12V d.c. Extends to approx. 40Jn. Complete with switch, all leads and Instructions. 
OUR PRICE 

■WrWF SE 
EM 

£5*95 
P. & P. sop 

AUDIOTRONIC 
DOLBY 'B* NOISE 
REDUCTION UNITS 
Reduce tape hiss by 3dB at 600Hz, 6dB at 1200Hz and lOdB (or all frequencies above SOOOHj, 6lie 16(in x Sin X SJin. a.c. 00/2SOV2. 
PROCESS TWO For use with cassette and tape recorders. Freq. res. SOHa— 20kHz—2dB. OB tape monitoring. Swltchable multiplex filter. Two Dolby calibration meters. 8/lf better than 70dB. Supplied with test cassette or tape as required. 
& £34*50 ^p"- 

PROCESS FOUR Fcr use with semi professional tape recorders. Freq. res. 30Hz— 20kHz ±2dB. 8/N better than 70dB. Full source tape monitoring, Record/Beplay metering. Bwitch- able multiplex filter. Bupplled with test tape. 
OUR 
PRICE 

8+8 watt amplifier Garrard SP26. plinth and cover, G600 cartridge, pair of Medway T138 epeaketa. 
OUR 
PRICE 
Carriage and Racking £1-26 

£52-75 

£50*00 piap 

LOW NOISE TAPE CASSETTES 
Top Hi-Fi quality In llbrar^cssee TYPE COO coo G120 

5 £1-86 £1-86 £8-29 P. P. lop 
CASSETTE TAPE HEAD CLEARB SOp each. F. A. P 5p. 

85 £8-53 <6-96 £3-38 £8-59 £4-48 i £10-83 Poet Free 

VAT 
AM prices are subject to 

lOt VAT « 
Order with confidence by post - but remember to add 
10% VAT (lOp in the C) to total value of goods 

including carriage/packing 
and send cash with order PLEASE PRINT NAME & 

ADDRESS CIEABLV 

SEND LARGE S.A.E. FOR FULL HI-FI DISCOUNT LIST 

G.W.SMITH SCO (R adio)|TD 
ALL MAIL ORDERS TO: 

11-12, PADDINGTON GREEN, LONDON W2 1LG. Tel: 01-262 6562 
PERSONAL CALLERS WELCOME AT ANY OF dUR RETAIL BRANCHES 

CENTRAL LONDON 2S7 '8. Tottanham Court Bd. W.I 10. Tottenham Court «d. W.t 27. Tottenham Court Rd, W.1 97. Tottenham Court Rd. W-1 21, Old Compton Street W,1- 3, lisla Street. W.C.2 34. LislStreet. W-C.2- 118, Edgwara Road. W.2. 133. Edgware Road. W7, 

Tel;OI 5B00670 Tel: 01-8372232 Tel-Ot-63S 3715 Tel: 01-580 3739 Tel;01 -4376359 Tel :01-«378204 Tel: 01-4379155 Tel :01-723 9789 Tel 101-7236211 

311, Edgwara Road, W.2. 332. Edgwara Road, W.2, 152/8, Fleet Street. e.C.4. 378. Harrow Road. W.9. ESSEX 83. South Street. Homford. SURREY 1040, Whitgifl Centre. Croydoi 27 a 21 Eden Street. Kingston. 
32. Hill Street. Richmond. 

Tel; 01-2620387 Tel: 01-723 4194 Tel 01-3532833 Tel161-288 9530 
Tel; Romford 20218 
i. Te1;0t-6813027 Tel ,■01-6467845 TelrOl-9481441 

ALL BRANCHES OPEN Sa.m.-fip.m. MONDAY TO SATURDAY 

CREDIT TERMS FOR 
CALLERS (£50 and ovar) 

ALL EQUIPMENT IS 
BRAND NEW. FULLY 
GUARANTEED AND 
OFFERED WITH FULL 
AFTER SALES SERVICE 

Alt iienw and prices 
are corract at 
22-5-73 
but subject to 
change without 
notioe.-E &0. E. 
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RST 

VALVE MAIL ORDER CO. 
I6a WELLFIELD ROAD, LONDON SWI4 2BS 
SPECIAL CXP/tESS MAIL ORDER SERVICE Expre«« pottage Ip per tnntiitor, over ten poitfree INTEGRATED CIRCUITS 5p + Ip eich added 

*1 *9 <» um 0-17 AFZ12 MM BYZIO 0-88 OAZ211 1N23 0-80 ASY26 0-88 UYZ11 0-88 OAZ222 1N86 3-88 A8Y27 0-82 BYzia 
BYZI3 

0-80 oAZaas isaea 0-80 A8Y28 0-28 OAZ224 1N269 O-M A8Y29 O-SO 0-88 OAZa4l 117946 0-S8 ASY36 0-28 BYZIB 1-00 OAZ242 1N72SA 0-80 A9Y50 0-17 BYZ16 0-88 OAZ244 1N914 0-07 AS Yd 0-40 BYZ88C3V3 OAZ246 1N4007 0-80 A8Y03 0-80 0-18 OAZ290 19113 0-18 A3Y55 0-80 cm 0-86 OC19 18130 0-19 A9Y62 O-M CRBl/05 0-88 OC16X 18131 0-13 ASYgrt 0-93 CR81/40 0-46 OC19 18202 0-83 A8221 0-48 C84B 8-60 OC20 20371 0-88 A8Z23 0-76 C810B 8-18 OC22 20881 0-88 AUY10 0-98 DDOOO MS OC23 20414 0-30 AOiOl 1-80 DD003 0-18 0024 
OC2S 20417 0-82 BC107 0-10 OD006 0-18 2N404 0-80 BC108 0-10 DDOOV 0-40 2N697 0-16 DCIOfl 0-10 DBOOS 0-88 OC26 

217098 o-to BC113 0-16 OD3 0-33 OC28 2N706 0-10 BC110 0-80 OD4 0.06 OC29 amooA MS BCI18 0-88 OD0 0-88 OCSO 
OC36 2N708 0-18 BCI19A 0-30 OD8 0-86 2N709 DBS BC119 0-88 OD12 . 0-05 an 1091 0-33 DC121 0-80 GET102 0-80 OC86 

2SU81 <•86 BC122 0-80 OET103 0-88 OC41 amiss 9-86 BC125 0-08 QET113 0-80 OC42 am 302 0-18 BC126 0-88 GRTU4 0-16 OC43 'JN1303 0-19 BC140 0-66 GET116 0-46 OC44 2X1304 OS® BC147 9-16 GET116 0-80 OC44M an 1306 0-88 BG148 0-18 GBT120 0-86 OC40 2N1306 0-88 BCI49 0-1S OET872 0-80 OC45M 2N1S07 086 BCI57 0-16 GET875 0-28 OC46 210308 0-86 BC1S8 0-18 GKT880 0-37 OC57 2N2147 0-76 BC160 o-ea OET88I 0-86 OCfiS 'IN 2148 0-M BC169 0-13 GET882 0-28 OCSO aN2160 0-90 BCY31 liCY32 
0-36 
0.66 

OET885 0-28 OC66 auaois 0-80 OEX44 0-08 OC70 aK2219 0-80 GEX45/1 0-10 OC71 2N2369A 0-18 BCYS3 0-88 OEX941 0-16 OC72 2N2444 1-98 BCY34 0-80 GJ3U 0-86 OC33 2N2613 0-88 Bcy3« 0-40 GUM 0-88 OC74 2172646 0-48 BCY30 100 GJ5M 0-86 0076 210804 0-80 BCT40 0-80 OJYM 0-8? 0076 2N2904A 0-88 BCY42 0-88 HGIOOS 0-80 OC77 2N2906 0-80 CCV70 0-16 H9100A 0-20 oc7e 2N2907 0-88 BCY71 0-20 MAT100 0-26 OC79 2172924 0-83 ECZ10 086 MAT101 0-80 0C81 2172925 0-16 BCZll 0-60 MATI20 0-28 OC811> 2172928 0-10 BD12I 0-66 MAim O-SO OC811I 2SM64 0-60 BD123 0-80 MJE620 0-87 OC81DM 2NS0J0 0-76 C 1)124 0-78 MJE2956 1-87 OC8JZ 2173702 0-10 BDY11 1-68 MS £3055 0-87 OC82 2173700 0-10 BFIIO 0-86 NKTI28 0.88 OC82D 2173706 0-23 BP117 0-60 HKT129 0-30 OC83 2173707 0-18 BFX67 0-88 NKT211 0-26 OC84 aS3709 0-10 BF173 0-25 NKT21S 0-28 OC114 2173710 0-10 BF181 0-85 NKT214 016 OC122 2173711 0-10 BP184 0-80 NKT216 0-37 OC128 2173819 0-86 BP18S 0-80 SKT217 0-88 OC139 2N6027 0-88 BF194 0-17 SKT218 1-13 OC140 2176088 0-33 BF195 0-18 NKT219 0-88 OC141 28301 0-80 BF196 0-16 NKT222 0-80 00169 28304 0-78 BP197 0-16 NKT224 0-28 OC170 28801 0-87 BF861 0-88 NKT251 0-24 OC171 28703 0-88 BFS98 0-28 NKT271 0-28 OC200 AA129 0-80 BFX12 0-20 NKX272 0-28 OC201 AAZ12 0-30 BPX13 0-88 NKT273 0-18 OC202 AAZ13 0-18 BPX29 0-88 SKT274 0-20 OC203 AC107 0-37 BFXS0 0-86 NKT275 0-86 OC204 A0126 0-20 BFX35 0-98 NKT277 0-20 00206 AC127 0-88 BPX63 0-80 NKT278 0-26 OC206 AC128 0-80 BFX84 0-86 NKT301 0-40 OC207 AC187 0-86 BFX8S 0-30 NKT804 0-78 OC460 AC188 0-88 BFX86 0-25 NKT403 0-78 OC470 ACY17 0-80 BFX87 0-26 NKT404 0-86 OCP71 ACY18 0-88 BFX88 0-80 NKT67S 0-80 OBP12 ACY19 0-88 BFY10 1-00 KKT713 0-88 ORP60 ACY20 0-80 BFY11 1-88 NKX773 0-26 ORF61 ACY21 0-80 BFYl? 085 NKT777 0-88 S19I ACY22 0-10 BYF18 0-88 078B 0-38 SAC40 AOY27 0-26 BFY19 0-88 8FT308 ACY28 0-17 BFy24 0-48 OAS 0-18 6X722 ACY39 0-80 BFY44 1-00 OA47 0-10 ST7231 ACY40 0-18 BFY00 0-88 OA70 0-10 8X68 ACY41 0-18 BFY61 0-80 0A71 0-10 8X631 ACY44 0-86 BFYC'2 0-28 OA73 0-10 8X636 A 1)140 0-80 BFY53 0-17 OA74 0-10 9X640 AD149 0-80 BFY64 0-48 OA79 0-10 8X641 AD16I 0-17 BFY90 0-86 0A91 0-08 9X642* AD162 0-37 BSX27 0-80 OA8C o-ie 9X644 AFlOS O-SO BSX60 0-93 OA86 0-18 8X646 AF114 0-88 B9X76 0-18 OA90 0-08 V15/30P AFUO 0-28 BSY26 0-13 OA91 0-07 Y30/201P AP116 0-88 BBY27 0-17 OA9B 0-07 V66/201 Ann 0-88 BSY61 0-80 OA200 0-07 V60/201P Al*118 0-68 B8Y96A 0-18 OA262 0-10 XA101 AFUS 0-80 B8Y93 0-12 OA210 0-85 XA102 AF124 0-88 BT102/C00R OA211 0-80 XA151 AF126 0-80 0-76 OAZ200 0-68 XA162 
xawi AF129 0-17 BTY42 0-82 OAZ201 0-60 AF127 0-17 BTY79/I0OR OA2202 0-42 AFISS 0-30 0-76 OAZ20S 0-42 XA162 

AF178 0-88 BTY79/400R OAZ204 0-80 XBIOI AF179 0-86 1-86 OAZ205 0-42 XB102 AFlflO 0-82 BY100 0-16 OAZ206 0-42 XBI03 
XB113 AFiei 0-48 flym 0-16 OAZ20< 0-47 AF186 0-40 BY127 0-17 OAZ20a 0-38 AFY19 1-13 8Y182 0-86 OAZ209 0.82 XB121 

AFZIl O-M BY213 0-28 OAZ210 0-38 ZR24 

ip 

v** 0-B8 0-38 0-60 0-88 087 O-0S 0.J0 
0-90 
0-90 
0-87 
0-5» 
0-60 
0-80 0-40 
0-M 
0-80 
0-85 
0-80 0-40 0-17 0-17 0-12 0-18 0-27 0-80 0-80 0-66 0-60 0-12 0-18 

0-82 0-20 

W-HV 0-25 0-20 0-28 0-28 

0-60 

0-80 0-M 0-80 0-80 0-87 0-80 0-40 0-42 080 0-26 0-88 0-48 

VtfV 0-88 

O-M 
0-86 
0-43 

*> Z8170 MO 
Z8271 0-M ZT21 0-88 
ZT43 9-88 
ZTX107 0-16 
ZTX108 O-M 
ZXXSM 0-M 
ZTX304 0-86 
ZTX500 0-18 
zxxooa 017 ZTX531 0-86 
INXEQHATED ciecuits 
7408 0-20 7401 0-80 7402 0-80 7403 0-80 7404 0-80 7403 0-20 7406 0-80 7407 0-30 7408 0-80 7409 0-48 7410 0-80 7411 0-83 
7412 0-48 7413 0-30 7416 O-SO 7417 O-SO 7420 0-80 7422 0-48 7423 0.48 7425 0-48 7427 0-42 7428 0-50 7430 0-20 7432 0.48 7433 0-70 7437 0-96 7438 0-68 7440 0-80 7441AS MS 7442 0.76 7450 0-80 
7451 O-SO 7453 0-80 7454 0-20 7460 0-80 7470 0-80 7472 0-80 7473 0-40 7474 0-40 7475 o-es 7476 0-46 7480 0-99 7482 0-87 7483 1-00 7484 0-80 7486 0-46 7400 0-76 7491AX 1-00 7492 0-76 7493 0-78 7494 0-80 7495 0-80 7496 1-00 7497 6-86 74100 8-80 74107 0-80 74110 0-80 74111 1-48 74118 1-00 74119 l-UO 74121 0-60 74122 1-86 74123 2-70 74141 1-00 74145 1-60 74150 3-35 74151 1-10 74154 2-90 74155 1-88 74158 1-88 74157 1-80 74170 4-10 74174 2-00 74175 1-88 74176 1-80 74190 1-86 74191 1-98 74192 2-00 74193 200 74194 2-80 74195 1-86 74196 1-50 74197 1-60 74196 4-80 74199 4.80 
Pine hi smrkel* _ — —low prom 9,26 , 14 iiln DIL 0-12 0 

0.48 18 pin DIL 
0-88 I 0 

0-18 L 0-17 
Open d»ily to c»llor$: Mon.-Fri. 9 a.m.-S p.m. 

Valvej, Tubes and Transistors • Closed Sat. I p.m.-3 p.m. 
Terms C.W.O. only Tel. 01-677 2-424-7 

All orders subject to V.A.T, at 10% rate. This must be added to 
the total order {ncluding postage. 

SINCLAIR ICll 

Max. tupply 28V. Power 6W RMS. Complete with free printed circuit bomrd snd 44-psge instruction booklet, 
SWANLEY IC TOMORROW— , QS0 The World's most powerful IC •mplifier. Similar to the above but operecas ec 35V max. supply and I:ives I2W RMS output, Manu- ■ctured for us by s leading semi, conductor company. Supplied with our instructions and a 6-month (uaramec, but no printed cireuic. 
SINCLAIR EQUIPMENT 

Z30 £3-50 PZ5 a-pr PZ8 £4 60 AFU £4-50 
Transformer for PZ8 £195. Project 60 tuner £14-80. 

Stereo <0 £7-80 
Z50 . . £415 
P26 £6 40 

EXECUTIVE CALCULATOR £9000 
PROJECT 60 KIT £2-50 Our extremely popular kit contains the extra capacitors, din plugs and sockets, cables and fuseholder needed to complete Project 40. 

KITS POR ICll AND IC TOMORROW Except for the power kit* - and speakers all items suit both integrated circuits. 
DELUXE KIT Include* all parts for lha printad circuit and volume, bus and treble controls needed to complete the mono version £1-49. Stereo version with balance control £3-30, 
POWER KIT POR ICll A set of components to construct a 28V 0-5A power tupply £2-27. Also suitable Sinclair PZS £3 97. 
POWER KIT FOR IC TOMORROW A set of eompenentt to conttrucc a 35 V IA power tupply Q-W. 
LOUDSPEAKERS FOR ICll 8 ohm types. S" £100. 5' x 8' £1-45. 
PREAMPLIFIER KITS Type I for magnetic pickups, mica, and tuners with 3 position equalisa- tion twitch. Mono model £1 -10. Stereo model £2-20. Type 2 for ceramic or cryttal pickups. Mono 40p. Stereo £1-20. SEND S.A-E. FOR FREE LEAFLET ON KITS AND TBA65I. 
S-DECS AND T-DECS 
S-Dect £144 T-Decs £2 84 u-DecsA £3-00 16 dil IC £1-10 
IC RADIO CHIP TBA45I <210 The world's most sdvsnced (C radio chip. Contains RF Amp, otcillstor, mixer, IF Amps, wide range AGC circuitry and voltage stabiliser. With data £1-10. Send S.A.E, for free leaflet. Kit of resistors, capaeitori and IF filters £1-75 extra. 

SWANLEY ELECTRONICS 
32 Goldsc) Road • Swanley • Kent BR8 8EZ 
Postage I Op per item. Please add 10% extra to total cost of order for VAT, Official credit orders from schools, etc., welcome. Mill lists lOp pott free. Send S.A.E. for free 8-page book on IC TOMORROW, ICll kits and TBA6SI. 

F M TUNER 
NELSON-JONES 
Approved parts of this outstanding design (W.W. April 
1971). Featuring 0-75|U.V sensitivity. Mosfet front end. 
Ceramic I.F. strip. Triple gang tuning, JV r.m.s. output level, 
suitable for phase locked decoder. Designer's own PCB 
S.A.E, please for lists. 
Solid State Tuning Indicator. 
High Performance Decoder also available, 

PUSH BUTTON VARICAP 
Tuning now available. 
Six Position push button unit with individual frequency 
scales. Teak case and full mecalwork matches the Texan 
amp. Please send for details. 

LIGHT EMITTING DIODES (Red) 
Improved Type panel or PCB mounting with free mounting 
clip—clear or black. Order LED1A. Please add postage. 
Monsanto miniature PCB mounting with radial leads. 
Order LED2. Please add postage. 
NOW ONLY 35p each with connection data + V.A.T. 

7 SEGMENT LED DISPLAY 
0-325in Characters 0-9 and nine letters. TTL, DTL 
compatible. ONLY £2-44 each, p.p. I Op. BCO-7Seg Dec 
Driver. £1-30 (+ V.A.T.) 

INTEGREX LIMITED, DEPT. P.E, 
P.O. BOX 45, DERBY DEI ITW 

Tel.: Repton (0283 89) 3580 
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ANOTHER GREAT SHOPERTUNITIES SCOOP! 
YBS, "YOU'VE GOT THE WHOLE WIDE WORLD IN YOUR HANDS" I ALMOST U N BELIEVABLE I Think of tho yoor 1954 »nd what might bo producod than—now got tho f»nta»tic ASTRAD 17 »nd SEE for yoursolf that tho incrodiblo Ruosiont havo dono it all NOWl It's tho radio 
porfeetionlit'c drozm come truol THIS ONE SUPER- SEDES ALL EARLIER MODELS! It will probably maka your praaent radio teem like a "crystal aat"l Complete with optional battery eliminator for both battery and mains use! We're almost giving them away at only £IB*50-~a mara fraction of ovan today's Russian miracle price! We challenge you to compare performance and value with itBO radios! -R-Sand quickly, test on 7 day mail order appro, from receipt of goods—refund if not delighted. Elegant black and chrome finish facia, sat in fabulous Cabinet built case—constructed of fine Russian hardwood In beautiful Teak Veneer finish—prevents vibra- tion, ensures purer and swaeter tone than aver! Volume controlled from a whisper to a roar that would fill a htlll Much wider band spread,for absolute "pin-point" station selectiont' Plus "MAGIC EYE" tuning level indicator for ultra perfect tuning sensitivity! Yes, the Russians have surpassed themselves, proving again their fantastic ability in the field of electronics and brilliantly reflecting their advanced micro-circuitry techniques in the field of space communications. Yos, EVERY WAVEBAND instantly at your fingertips including Standard Long, Medium. Short and Ultra Short Waves to cover the four corners of the earth during 24 hours a day including all normal tram- mlasions. VHP: FM/USW, AMj LW, MW, SW, gets, locally, local and new stations not yet operational, and messages from all over the worldll Expansive TURRET TUNER side control waveband selection unit (as used on expensive T.V.'s!) Every waveband dicks into position giving incredible ease of station tuning! Genuine push-pull output! ON/OFF volume and separate Treble and Bass tone controls tor utter perfection of reproduction and tone I Press-button dial illuminationl Take it anywhere— runs economically on standard batteries or direct through battery eliminator from 270/240V AC mains supply. Internal ferrite rod aerial plus built-in "rotatable" telescopic aerial extending to 39in approx. It's also a fabulous CAR RADIO. Can also be used through extension amplifier, tape recorder or public address system. SIZE I4in x IIHin x+iin overatl approx. Magnificently de- signod,.mBde to give years ofperfeet service. (U.K. service facilities and spares available for years and years to come, if ever necessary)). With WRITTEN GUARANTEE, manual with simple operating instructions and circuit diagram. PLUS Ultra sensitive earphone for personal listening. ONLY £18-50 (with mains/battery eliminator £2 25 extra). BOX. POST. ETC. 45p—NO MORE TO PAYI ★ BUT WAIT, for only 75p extra you get the sensational "COMPUTERISED" WORLD TUNING GUIDE (it enables you to time, pinpoint and get transmissions the whole world over- even a child can do it in a flash—it even lets you know when to tune Into the U.K.. when abroad. NO GUESSING! NO MES- SING I PLUS Standard 'longlife* batteries. (Sorry—Wo cannot change these new radios for any earlier model purchased.) 

THOUSANDS Of MILES REDUCED to INCHES? 
1973 RUSSIAN RADIO TECHNOLOGY 

SHRINKS THE W0RLD!*C0MPUTERISED? 

bfabSlous ASTRAD 17 
RTABLE RADIO & COM M UN ICATION S 

RECEIVER 

FAN ST 

HjHNH 

ffS,24,301inilcs 
SHRMf rODNLViHxKfexfls 

inches approx?^ 

WAVEBANDS; 
STANDARD LONG and MEDIUM 

^5 SHORT WAVEBANDS 
& ! ULTRA SHORT WAVES 

(V.H.F.4Msww) 

^£18-501 
MAINS/BATTERY 
ELIMINATOR extra 

Mbm 
>meo* 

MAGIC EYE'-ti 
level indicator 

tuning 

53 

ffisr 
5=3 
53 

FIRST TtMceueRt 
*NOWAVAILABLE WITH 

fabuiousCQMPUTERISEtr 
WORLD TUNING GlIIDFi ■WO MORE GUESSWORK- 
"INSTANT PAIAaiyQurlingerUos- 
snablesyoule TUNE INAFLftSHln_ 
Iransmistiiins the wofld nvef! ■ 

ruts 
Off** 

euv 

us! 

SAVE £21-60 NOW! 

SDllDSTAIf 
Thisequipmeatsgol 

EVERYTHING! 

BATTERY/MAINS AC 
Combined 

RADIO and\ 
CASSETTE 

TAPE RECORDER 
& PLAYER 

I WITH REMOTE I CONTROL MICROPHONE 
Shopertunities "thunder" ehead with en offer that's FANTASTIC (oven by our standards I). We've snapped up SOO magnificent machines. Latest sen- sation in the world of sound! First-class makers! Fabulous VHF, AM/FM Radio AND Cassette Tape Recorder & Player combined & it also runs off standard batteries or mains. (Simply plug in the 220/240V AC line cord.) Record and piay back anything, anywharel RECOMMENDED RETAIL PRICE GENUINELY £441 WE OFFER AT ALMOST HALF PR1CEI Wonderful features: ★ Press-button Keyboard Control Panel or latest MASTER SWITCH CONTROL! ★ "MAGIC EYE" Visual Battery check/rocording level indicator or built-in automatic Larellerl ★ Sepa- rate ON/OFF and HI-LO volume controls) ★ Heavy duty built-in speaker! ★ Earphone (lor personal listening or "monitoring ) and extension speaker sockets! ★ Remote control microphone) ★ Built-in swivel telescopic extension aeriel <14in approx,]! Magnificently made case with carry handle. (DESIGNS VARY SLIGHTLY.) Takes itandard 30. 60. 90 or 120-minote Cassette Tapes, obtainable everywhere. AND the amazing bullt-io full circuit VHF, AM/FM Radio gives you superb clarity of tone, in- credible station selection. Unique rotating Station Selector Dial—gets. locaMy, city arid regional stations in every part of the country, plus B.B.C. National, VHF. Picks up dozens of foreign stations. Fabulous in your car) You could pay £ £ £'s more for a Car Radio or Car Cassette player ALONE1 £22-40, can*, etc., 39p, —NO MORE TO PAYI Complete with simple instructions, remote control microphone with on/off switch and microphone stand. WITH WRITTEN GUARANTEE. Send quickly, test on 7 day mail order appro, from receipt of goods—refund if not delighted. Or call. BON US OFFER; Batteries and Cassette Tape 2Sp extra if required. 
CALLERS: ACCESS B'BARCLAYCARDS ACCEPTED AT BOTH STORES 

xmsrmem SAV££T521! 
m/wMSVAC BATTER" (VIAINS 

Cassette 

" FIRST 
GLASS 

MAKERS 

TAPE 
RECORDER 
& PLAYER 
With remote 
control 
microphone. 

THE ONE STEP FORWARD EVERYONE HAS WAITED FOR! NOW a superb de-luxe portable BATTERY/MAINS tape recorder and player—and incredible Shopertunities bring it to you for ONLY £11'76! Due to our cut price we esnnot name first-class makers—but rest assured you're getting one of the BEST! Expensive "PIANO KEYBOARD" CONTROL PANEL (or latest MASTER SWITCH control) AND AUTOMATIC LEVEL CONTROL, No fiddling with awkward tape and reels, just "slap-in" a cassette and off you EOl (Takes 30, 60, or 90 minute standard cassette tapes obtainable every- whore). Amazing performance ensures perfect tapings and superb reproduciiont 
Remote control microphone. Rapid Rewind! Fast forward! Beautiful cone from a whisper to a roarl Completely self contained—record anywhere, indoors or out! Runs on standard battarles AND 220/240V AC mains. Separate jacks for remote control microphone, etc. Size 9iin x Sin x ll-in appro*. Design can vary tlightly. With carry handle. WRITTEN GUARANTEE and full Instruc- tions. (Recommended selling price £26-971) OU R PRICE ON LY £11 -76, post. •Ft- 34p—NO MORE TO PAY! ★Send quickly, test on 7 day mall order appro, from receipt of goods—refund if not delighted. Or call at either of our scores. BONUS OFFER;—Cassette tape, standard batteries AND Microphone stand 55p extra if required. 
forder by pose to Uxbridge Road address or call at either store. ~1 
' Bargains galore at both stores—(COMMERCIAL TRAVELLERS PLEASE | NOTE: Merchandising office at Holborn Store.) ^NOTE; Merchandising office at Holborn Store.) 

SHOPERTUNITIES LTD. 
Dept. PE/J0, 164 UXBRIDGE RD. (facing Shepherds Bush Green), LONDON W12 8AQ. (Thurt. I, Fri. 7). Also at 37/39 HIGH HOLBORN (opposite Chancery Lane). LONDON, W.C.I. (Thurs, 7 p.m.) BOTH OPEN HON. TO SAT. 9 A.M. TILL 6 P.M. 
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IF) I.L.F*. (Electronics) Ltd 

100 WATTS! 

o 

o 

* NO EXTERNAL COMPONENTS 

* MECHANICALLY & ELECTRICALLY 

ROBUST 

* INTEGRAL HEATSINK 

* HERMETICALLY SEALED UNIT 

i * ATTRACTIVE APPEARANCE 

^ * LOW COST 

* BRITISH BUILT 

With the development of the HY200, IIP bring you the first COMPLETE Hybrid Power 
Amplifier. 
COMPLETE: because the HY200 uses no external components! 
COMPLETE: because the HY200 is its own heatsink! 
By the use of integrated circuit technique, using 27 transistors, the HY200 achieves total 
component integration. The use of specially developed high thermally conductive alloy 
and encapsulant Is responsible for its compact size and robust nature. 
The module is protected fay the generous design of the output circuit, incorporating 
25amp transistors.'A fuse in the speaker line completes protection. 
Only 5 connections are provided, input, output, power lines and earth. 
OUTPUT POWER: 100 watts RMS; 200 watts peak music power. INPUT IMPEDANCE: 
10kfi. INPUT SENSITIVITY: ODbm (0 775volt RMS). LOAD IMPEDANCE: 4-16". 
TOTAL HARMONIC DISTORTION: less than 0-1% at 100 watts, typically 0 05%. 
SIGNAL : NOISE: better than 75Db relative to 100 watts. FREQUENCY RESPONSE: 
10Hz-50KHz ±1Db. SUPPLY VOLTAGE: ±45volts. APPLICATIONS: P.A., Disco, 
Groups, Hi-Fi, Industrial. PRICE: £14-90 inc. VAT & P&P. Trade applications welcomed. 

CROSSLAND HOUSE - NACKINGTON-CANTERBURY- KENT 

CANTERBURY 63218 
Please note we reserve the riflht to substitute at our discretion updated versions of advertised designs 

where applicable. 
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ANOTHER SENSE 

"pHis month we break new ground in applied electronics. Most 
| of the characteristic human senses can be simulated in some 

fashion by electronic means, but smell and taste are much more 
difficult for non-biological systems to imitate. Only just 
recently has it become possible to simulate in some degree the 
sense of smell without complex and costly chemical devices. 
This is due to a newly developed semiconductor transducer 
which responds to the presence of molecules carried in the air. 

This particular kind of transducer is a valuable and timely 
addition to the field of instrumentation and control. Its 
appearance is especially relevant in these days of public 
consciousness about the environment and concern for a curb on 
all objectionable and harmful pollution of the atmosphere. 
Electronics is now equipped to wage an increasingly effective 
part in the battle of the environment. 

Considering the actual trandsucer itself: now that it has been 
realised, the gas and vapour detector seems quite simple and 
rudimentary in its practical form. This apparent simplicity (a 
common enough outward characteristic of many solid state 
devices) should not give cause to underestimate the technical 
achievement it represents. Although the powers of discrimi- 
nation between different vapours and odours are limited, this 
transducer is obviously but the first in a series of devices of ever 
increasing sensitivity and selectivity that will appear in due 
course. In a wider context the emergence of such a device must 
be recognised as but one reward frorh a continuing process of 
exploration into semiconductor materials which has followed in 
the wake of the original transistor breakthrough of 25 years ago. 
This research, conducted op a world wide basis, frequently gives 
birth to new devices and these largely constitute the power and 
strength behind electronics, particularly when they enable this 
technology to penetrate and influence other fields. 

With the creation of a kind of electronic nose, interest is 
likely to be directed towards a simulation of the human taste 
buds. This, we are given to understand, is a rather more 
formidable problem. But problems involving electronics 
usually do find their solution," as suggested in the previous 
paragraph. 

Finally, a slight digression in order to discuss a (not too 
serious) question of terminology. There are some who might 
question the propriety of applying biological descriptions to 
inanimate devices or equipments. True, we have the out- 
standing example of the poor old computer which has long 
suffered from the over-generous honour accorded it by the 
popular title "electronic brain". We could be strictly objective 
and refer to this month's feature project as simply a gas and 
vapour detector. However, "electronic nose" seems a rather 
apt and certainly more colourful description for this unusual 
innovation in the home constructor field. Its applications are 
serious enough, however, as will soon be appreciated.—f.e.b. 
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This battery operated instrument is designed around 
a new type of semiconductor sensor which responds 

to certain gases, vapours, and smoke particles. The 
sensor cannot distinguish between different smells 
but it does allow an assessment to be made of the 
relative concentration of a contaminant in air. Applica- 
tions include breathalyser, fuel vapour and firedamp 
detector,- air pollution meter, paint dryness indicator, 
and gas leak locator. 

The electronic nose has a meter readout scaled in 
arbitrary units of 0-3 and 0-10, as well as an audible 
indicator giving a note of rising pitch proportional to 
gas or smoke intake. As a rough indication of sen- 
sitivity, a measurable response is obtained from 1 cubic 
millimetre of alcohol evaporated in a volume of air 
the size of a tea-chest, this is approximately 10,000 
times less than the concentration needed to form an 
explosive mixture. 

SEMICONDUCTOR GAS SENSOR (SGS) 
The gas sensor consists of two heating filaments 

embedded in an «-type semiconductor chip, see Fig. 1. 
Only one filament is used for heating the chip, the 
other merely serving as an ohmic contact. Gas or 
smoke impurities reduce the intrinsic resistance of the 
chip, as measured between the two heating filaments, 
and chip heat determines the rate at which an impurity 
is absorbed and deabsorbed. 

The Japanese manufacturers of the gas sensing 
device used in this article are not very informative on 
the working principle involved, but an educated guess 
is that the semiconductor chip undergoes temporary 
doping in the presence of air impurities, and this 
lowers intrinsic resistance in the same way as it does 
with other types of semiconductor. Heat is required to 
convect the impurity through the porous structure of 
the chip, and for deabsorption when the source of 
contamination is removed. 

Heater requirements are around 1-2V maximum at 
750 milliamps, and the device runs warm to the touch. 
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The chip is non-poiarised and will conduct in either 
direction. Chip resistance is in the range 10 to 50 
kilohms in clean air, falling to less than 1 kilohm in the 
presence of moderate concentrations of gases such as 
hydrogen, carbon monoxide, methane, propane, coal 
gas, and the vapours from alcohol, petrol, acetone, etc. 
A whiff of tobacco smoke is also sufficient to cause a 
similar resistance change. 

BASIC CIRCUIT 
Fig. 2 shows the basic circuit of the electronic nose, 

where the voltage across the SGS chip is compared with 
a fixed voltage at the junction of RI and R2. In the 
absence of an air contaminant, VRI is adjusted so that 
both voltages are equal and the meter reads zero. 

When gas or smoke is detected, the chip resistance 
decreases and "pulls down" the voltage at the junction 
of H2 and VRI slider, thus causing the voltmeter to 
display a reading. Tests indicate that the resulting 
meter reading is linearly related to contaminant 
concentration. 

With its balanced configuration, the jFig. 2 circuit is 
insensitive to small changes in the voltage of battery B2; 
when the reference voltage drops, so does the voltage 
across the chip, by a corresponding amount, 

RESPONSE TIME 
The response of the Fig. 2 circuit, to the sudden 

application and removal of a "smell", is shown by the 

graph of Fig. 3. Absorption time is about two seconds 
and complete deabsorption takes about 80 seconds. 
However, when the instrument is employed merely for 
tracing the source of a contaminant, and not for 
measurements, there is no need to wait for complete 
deabsorption. 

COMPLETE CIRCUIT 
In the complete circuit of the nose, Fig. 4, a reference 

voltage is provided, as before, by Rl and R2, and VRI 
adjusts meter zero. The sensor is contained in a small 
probe and leads connecting to the measuring circuit via 
plug and socket PL1 and SKI. 

A 100/iA meter movement, with two switch selected 
series resistors R3 and R4, is used as a voltmeter in 
Fig. 4. Because the voltmeter places a significant 
load on the circuit, particularly when switched to the 
0-3 range, the values of R3 and R4 are compensated 
to give a true relationship between ranges. In the 
0-10 SI position, meter full scale is represented by 4V. 

Voltage controlled oscillator TR1 and TR2 gives an 
audible indication of changes in SGS resistance. 
VR2 sets the oscillator frequency to zero when the 
meter reading is zero. When SGS resistance decreases, 
the voltage across VR2 slider and the positive supply 
rail increases, thus applying a bias current to TR1 
base. C1 charges up via TR1 and R5 at a rate depend- 
ent on the TR1 bias current. 

fiknxnts 

-S 

Mtlaloxiit chin 

Chip mijiancf V 
iwmufttf '""X v-.^— fifsmtnts "V /*,••-# • 5 

Fig, 1. Construction of the semiconductor gas 
sensor 
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Fig. 2. Basic circuit of the electronic nose Fig. 3. Gas sensor response time graph 
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Fig. 4. Complete circuit of the electronic nose 

At the threshold voltage of the unijunction transistor 
TR2, Cl Is rapidly discharged through the loudspeaker 
LSI to give an audible "click". For a small decrease 
in chip resistance, the audible indicator clicks like a 
Geiger counter, but if the chip resistance continues to 
decrease the clicks will run together to form a note of 
rising pitch which is related to the meter reading. 

Battery Bl in Fig. 4 is a U14 gas lighter cell of 
nominal L5V, When loaded by the SGS heater, the 
internal resistance of the cell, plus the small resistance 
presented by interconnecting wiring, will give a voltage 
drop of around 0-3V, thus only I-2V is finally applied 
to heater H1. 

A reduction of heater voltage as Bl ages will increase 
absorption and deabsorption times, but will not 
materially affect calibration accuracy. Life of a U14 
will be approximately I week when the instrument is 
used for two to three hours per day. 

CIRCUIT BOARD CONSTRUCTION 
Transistors, fixed resistors, and capacitor Cl are 

mounted on a LDin by l-5in piece of 0*1 in matrix 
plain circuit board, see Fig. 5. Insert terminal pins in 
the positions shown, so that they project from the 
underside of the board, then component leads can be 
pushed through and soldered to the pins, or other 
component leads. The unused portion of the circuit 
board is used for mounting purposes. 

FRONT PANEL CONSTRUCTION 
Front panel layout is shown in Fig. 6, and the photo- 

graphs, but this will depend to some extent on the size 
of meter used. 

Position the loudspeaker in the top left-hand corner 
at the back of the panel and draw round it with a 
pencil. Find the best position1 for MEl, to clear LSI 
and Bl, and mark this out. Next draw in hole centres 

for the controls, leaving a clear space above VR1 and 
VR2 for a short section cut from a plastic clip of the 
type used to hang posters, this makes an ideal circuit 
board mount. 

Drill and cut ail holes, including a loudspeaker 
aperture shaped to suit the space available, and apply 
lettering to the front of the panel. If VR1 and VR2 
are miniature printed circuit mounting knob pre-sets, 
these can be glued to the front panel, along with the 
circuit board mounting clip, loudspeaker gauze, and 
loudspeaker. It is best to employ a semi-flexible glue 
as this will allow components to be prised off for 
replacement. 

BOX AND BATTERY MOUNT 
The "U14 cell for Bl is held by a spring steel clip 

which is bolted to the back of the box and serves as the 
negative connection. A strip of brass makes contact 
with the positive battery pole. If the box is made of 
metal, the brass strip should, of course, be insulated 
from the box. A simple metal clip serves to hold B2 
in position. . • 

PROBE DETAILS 
Details of the sensor probe are given in Fig. 7. 

The probe lead should not be more than 1 metre long, 
and all solder connections should be really secure, to 
minimise heater voltage drop. Try to avoid contaminat- 
ing the SGS gauze with any material which might 
influence chip resistance, such as glue or paint. HI 
and H2 heater pins are interchangeable. 

ADJUSTMENT AND TESTING 
Set VR1 and VR2 to the mid-position, SI to the 

0-10 range, and switch on. The meter pointer should 
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COMPONENTS ... 

Resistors 
R1 470Q 
R2 3-9kn 
R3 lOk^i 2% metal oxide 
R4 39kn 2% metal oxide 
R5 IkQ 
R6 
All 10% iW except where stated 

Potentiometers 

VR2 lOOkii}" miniature knob presets 

Capacitor 
C1 0-22^F 

Transistors 
TR1 BC477 or 2N3906 
TR2 TIS43 

Posrtien of Mtttr to suit OYoilobk spac* 

LSf 

Una«rii« of circuit board 
rlajtic clip rrtoinmg circuit beard 

SKI 

B2+» M-re 

Sensor 
SGS1 Semiconductor gas sensor 

(available from Trampus Electronix, 
P.O. Box 29, Bracknell, Berks.) 

Meter 
ME1 lOO^A f.s.d. 

Batteries 
B1 ' U14 1'5V gaslighter 
B2 PP69V 

Loudspeaker 
LSI 2{in dia, SH 

Switches 
51 Miniature single pole toggle 
52 D.P.D.T. slide 

Plug and Socket 
PL1 3-way DIN 
SK1 3-way DIN 

Miscellaneous 
Plain 0-1 in matrix board 1-9in x 1-5in. Terminal 

pins. 2A 3-core mains cable, 1 metre. Con- 
necting wire. 

52a I o o O O Q 
o o a • oft 

Q O O 
o o o o o o o HF' 

TR2 
•-m VR2 
a 0 To slider o o o a o o 

o o o o o o VH1 fta 
SKI 

aoooooaoooooooa ooooooooooooooo 

Fig. 6. Front panel interwiring details 

touch the zero stop and then rise quickly to beyond 
full scale, accompanied by a note of rising pitch from 
the loudspeaker. After about a minute, the meter 
reading and audio note will begin to decline as the SGS 
decontaminates. Because absorption takes place 
when the SGS is not in use, and reaches a high level, 
five minutes should be allowed for initial warm up 
and complete deabsorption when the instrument is 
first switched on. 

Now .trim VR1 for a reading of 0-2 on the 0-3 range 
and adjust VR2 for a series of slowly repeated clicks 
from the loudspeaker, these should cease when the 
meter is zeroed. 

After the initial warm up period the meter zero 
reading should remain reasonably stable, but remember 
that the SGS can detect slight traces of smoke and 
other contaminants in an ordinary room so some 
fluctuation just above zero will occur. In the event of 

'erratic meter readings, the wiring between B1 and HI 
should be suspected. 

Out of doors, and in strong draughts, the meter 
reading may drop below zero due to cooling of the 
semiconductor chip, this effect can be minimised by 
enclosing the probe in a simple windshield. 

SGS pin connections 
yellow 

Tiltl HI 

•TwariMl pint 

Fig. 5. Layout of the components on the 
perforated board 
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"7, lipstick holder eltowcreen 
ScMOf 

blue Haw am gauze 
brawn 

SGS retained by wrapping of 
self adhesiee (ape 
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Fig. 7. Details of the sensor probe' 
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Photograph of the rear of the front panel showing 
Veroboard and meter connections 

To test the nose,' move the probe near to an open 
bottle of methylated spirits or blow smoke at the sensor 
gauze. 

APPLICATIONS 
If the probe is gently breathed upon one or two 

hours after drinking a pint of beer, this should be 
sufficient to cause a reading of 10. The nose can there- 
fore act as an ultra-sensitive breathalyser.' Similarly, 
it may be possible to assess the alcoholic content of 
drinks by placing the sensor at a fixed distance from a 
sample of given volume and temperature. 

Minor gas leaks from cigarette lighters, camping 
stoves, and domestic cookers are readily detected, with 
the aid of the audible indicator, as are fumes from 
storage batteries and many volatile chemicals. The 
electronic nose is particularly useful for detecting 
odourless gases. 

When placed near the exhaust of an internal com- 
• bustion engine, the SGS will respond to carbon 

monoxide, as well as oil fumes and unburnt fuel, so the 
reading obtained can be taken as a general measure of 
engine tune and condition. However, for really accurate 
results, the exhaust gases should be captured in a bottle 
or can, the contents of which are "sniffed" in a draught 
free environment. 

For air pollution measurements, the instrument 
« should first be zeroed in a clean air zone, preferably 

out in the country, and then be taken to the area to be 
tested. Alternatively, comparative readings can be 
taken in a city environment by adjusting the meter to 
read 1 unit instead of zero. A high reading does not 
necessarily suggest serious pollution as this could be 
caused by a wide range of harmless volatiles, such as 
perfumes and deodorants! Tlf 
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....BATTLE CHESS 

Expand your concept of Chess by introducing 
realistic "Battle" conditions into the game. Using 
simple electronic concepts Battle Chess avoids the 
boredom of Chess piayed as a court Intrigue and takes 
It into the realms of the military struggle, where 
factors such a%the strength of a piece, Its distance 
from Its fellows, morale of a side, are all considered 
in each individual conflict 

AUDIO COMPRESSOR... 

The Audio Compressor is a unit which gives a 
constant output level for a wide range of Input levels. 

It eliminates the need for constant level adjustment 
when using a microphone with a tape recorder and 
can also be used with amateur transmitting equipment 
to avoid the possibility of overmodulatlon 

MEGOHMMETER... 

Both the home electrician and the electronics 
experimenter will find uses for this simple to build 
high voltage megohmmeter. 

Around the home it can be used to check wiring 
systems, or to detect dampness In walls. In elec- 
tronics It can be used to locate poor insulation which 
could cause trouble In high Impedance circuits 

SYNTHESISER-7 

Ring Modulator and Spring Line Amplifier 
The ring modulator enables you to create unique 

exciting space-age sounds within the range of 
25Hz-20kHz. 

PRACTICAL 

ELECTRONICS 

AUGUST ISSUE ON SALE JULY 13, 1973 
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BY FfiAMK W. HYDE 

OUTER HEBRIDES ACTIVITY 
In aerospace activities the more 

glamorous and spectacular events 
command most attention. The fact 
is that other very important projects 
are proceeding, which seldom appear 
in. the news. One % the work that 
goes on at South Uist in the outer 
Hebrides. 

In one day during April this year 
seven British Petrel rockets were 
launched. This is the first time that 
more than three launches a day have 
been made. Each rocket carried a 
pay load constructed at the Science 
Research'Council's Radio and Space 
Research Station at Slough. ! The object of.the launchings was to 
study the ionisation of the atmosphere 
above 60km (40 miles) altitude. The 
experimental data gained will 
demonstrate the development of the 
D-region pf the ionosphere through a 
day which will assist the checking of 
the theoretical work in progress at 
the research station. 

'fetch payload carried a ifumber of 
experiments dealing with:— 

1. Measurements of the electron 
concentration and the collision 
frequency of |he electrons due 
tb Faraday rotation and 
differential absorption at three 
radio frequencies. 

These frequencies are 
transmitted from the ground 
to thej rocket. 

2. Measurements of electron 
• concentration fine sttu'cture 

using a Langmuir probe 
designed for this special 
purpose. 1- •• "• 

„ 3. Measurement of the intensity 
of the solar ultraviolet radia- 

tion at 1216A (the Lyman 
alpha region) and the con- 
centration of molecular 
oxygen as a result of the 
atmospheric absorption of 
this frequency of radiation. 

4. The measurement of X-rays 
from the Sun in the range 
2-8 Angstrom units. 

5. A new experiment which was 
developed in collaboration 
with the Max Planck institute 
at Lmdau, West Germany and 
the University College of 
Wales at Aberystwyth, to 
measure the concentration: of 
atomic oxygen in the iono- 
sphere by the manner in 
which corrosion takes place of 
thin silver film.. 

6. The housekeeping functfons 
of the vehicle, that is, the 
attitude of the rocket to the 
Sun, the slaht range of the 
rocket from the launching 
site,, the instrumentation ..of 
temperature etc. 

EXERCISE ACHIEVED 
The rockets all reached altitudes of 

some 140km (90 miles) and measure- 
ments were transmitted by each 
rocket to the ground station on 
South Uist and recorded on tape. 

The data shows that the objects of 
the. exercise have been achieved 
although some problems were met, 
such as postponements due to gale 
force winds and spectacular, though 
from the project point of view un- 
wanted, aurora displays. The per- 
formance1 of this rocket, which is 
1\ inches' in diameter and nine feet 
lofig, has shown that it can be safely 
launched in near gale force winds. 

.The project scientist Dr P. H. G. 
Dickinson of RSRS has praised the 
support,he has received from the U.K. 
Atomic Energy Authority and from 
the Army which was responsible for 
the' safety' of the range and the 
surveillance radar oh St KiJda. 
The Skylark rocket was designed 
and made by Bristol Aerojet. 

ARGENTINA AND THE 
SKYLARK 

Two test firings have been carried 
out by a British team for the Argentine 
government. This is an attempt to 
use Skylark as an Earth resdurces 
rocket with the aim at finding a 
cheaper method of carrying out such 
surveys, - 

A combined team from the British 
Aircraft Corporation and the Royal 
Aircraft Establishment, Farhborough, 

launched the rockets from a trans- 
portable launcher to a height in 
excess of 240km. The payloads 
consisted of four .cameras with 
different lenses and different films. 
The descent of the payload was by 
parachute. - 

Recovery was very rapid as heli- 
copters were used. 

Some 640 photographs were 
obtained taking'in a large part of 
Argentina. The pictures will be 
analysed by teams from -Reading 
University and the Instituto Nacidnal 
de Technologia Agropechuaria of 
Argentina. ' • V ' * t H 

The valuation made will be in 
terms of land use and crop inventory. 

SOVIET SATELLITES 
The Soviet Union launched mpre 

than three times the number of 
Cosmos photo-reconnaissance salel- 
Jites than the United 'States during 
1972. In spite of this only 25 per cent 
more time was logged by theTJ.S.S R. 
amounting to 366 days, compared 
with 295 days for the United States, 
which usfed only eight satellites. 

It would appear that there was 
some acceieration of effort after |he 
international agreement was signed. 
Eighty per cent of (he satellites were 
of an advanced design with, the pro- 
vision of a rocket that can be vefnier 
controlled which makes it possible to 
direct, the,, satellite over a specific 
target. 

The cameras used are probably of 
high resolution and narrow angle,; to 
get greater detalk 

The satellites are not just used for 
mapping slrategical situated industrial 
plants. There is a more practical use 
for them. Two, of the satellites were 
launched at 81 degree orbits and used 
to check ice packs and sfea iahes. 
Another satellite enabled information 
about the conditions to be applied to 
the sea routes with the result that a 
flptilla of ice breakers and cargo 
vessels were able to make a Safe trip 
from the Yenisei river to Murmansk. 
The U.S.S.R. attribute the success to 
the availability of accurate informa- 
tion from the satellites. 

PIONEER 
The second Jupiter probe. Pioneer 

G, is now; on Its way. It will take 
over from Pioneer 10 if that vehicle 
should have difficulty when in the 
vicinity of Jupiler. 

The conditions there could be such 
that high level radiation could damage 
the spacecraft. If however, the fly-by 
is successful the second vehicle will 
have a sHghtly different programme. 
Pioneer G or Pioneef II as it will be 
knpwn will approach within 27,000 
miles of the giant planet. 
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BB By D. Crocker 

SPECIFICATION 

Gain 
Switched gains of 0,10, 20, 30, 40, and 50dB 

Bandwidth 
Low frequency: —3dB at 10Hz 
High frequency: r^SdB at: 

^ *-V 200kHz (50dB gain) 
500kHz (40dB gain) 
800kHz (30d8 gain) 

>800kHz (0,10 or20dB gain) 
Maximum output 
^ 12V p-p (do load) t' 

7V p-p tlOkfi load)' 5 

1'5V p^p (Ika load) 
Slewing rate 

Approximately lOV/^S minimum 
■ Npise *"■ * . - *?'i'1 
I^ReferrM^lnput'-a.pfsdx. '(input' 

open) 
appro*. 25/iV p-p (input 

shorted) 
Supply currehl , 

Approximafely 1-2mA • s, 
Ihput resistance 

12Mn with S3 out. 

The amplifier to be described was designed to serve 
as a general purpose unit for a wide range of 

applications. It may be used, for example, between a 
signal source and a power amplifier to increase sensi- 

•» tivity, as an a.c. coupled oscilloscope preamplifier, a 
monitor amplifier to feed a crystal earpiece directly, or 
as an impedance matching device for coupling a 
crystal or ceramic pickup or a crystal microphone to an 
amplifier having a low input impedance. 

In order to make the amplifier as versatile as possible, 
it was decided that a variable gain of up to 50dB was 
required together with a wide band width and high 
input and low output impedances. It should also have 
a low power consumption so that it may be run from 
batteries, making it self contained. 

CIRCUIT DESCRIPTION 
The complete circuit is shown in Fig. 1, In order to 

obtain a high input resistance, use of a field effect 
transistor is made in the first stage. Unlike a bipolar 
(conventional) transistor, that is a voltage operated 
device drawing very little current from the input signal. 
The current flowing between the source and drain 
terminals is varied by the voltage between the gate (the 
third terminal) and the source. 

This varying current is fed to the base of a p-n-p 
transistor, TR2, comprising the second stage. 

Since it is desirable to apply negative feedback to the 
source of TR1 in order to accurately determine the gain 
and widen the frequency response, the open loop gain 
(i.e. the gain before feedback is applied) should be 
above 3,000 for a closed loop gain of 50dB. Although 
the phase shift between TRl source and TR2 collector 
is the required 180 degrees {TR2 having provided this), 
the gain provided would be much less than 1,000 if TR2 
was given a simple resistor as a collector load. Another 
common emitter stage cannot be used as it would 
provide an extra 180 degree phase shift, making the 
feedback positive; an emitter follower, TR3, has 
therefore been used. 

As this can provide no voltage gain by itself, R9, 
the collector load of TR2, has been bootstrapped by C4. 
This makes R9 appear to be in parallel with TR3 
emitter-base junction, and since the effective resistance 
of this is lower than R9, most of TR2 collector 
signal current flows through TR3, giving rise to an 
amplified collector/emitter current in TR3 which flows 
through R12, developing an output voltage across it. 

580 

The overall effect of the emitter follower TR3 and 
bootstrapped resistor R9 is to make the collector load 
resistance of TR2 very high, so that TR2 gives a high 
voltage gain. 

FEEDBACK 
Negative feedback is applied from the output to 

TR 1 source through R11. As well as enabling the gain 
to be varied, this stabilises d.c. conditions throughout 
the amplifier and reduces its output impedance. 
When SI is set for unity gain (OdB), full negative 
feedback is applied; for higher gains resistors R4 to 
R8 are switched in to reduce the amount of feedback. 
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For an amplifier of this sort, the gain Is given by the 
formula 

_ A(Rs + Rf) ;#• a ss. i 
G _ Rf + Rs.A if A > I 

or 
r - . 4-^.f 
G — I + wr Rs if A > G 

In this circuit A, the open loop gain, is between 3,000 
and 7,000 depending on the load. Rf is Rll of Fig. 1 
and Rs is the resistor switched in by SI. This resistor 
is connected in series with C3 in order not to disturb the 
d.c. conditions. 

The current consumption of the amplifier has been 
reduced to about Mm A by giving R12 the rather high 
value of lOkO. This limits the maximum output 
available when a low impedance is used to the figures 
given in the specification. Whilst this has proved to be 
satisfactory, any constructor requiring a higher output 
current capability can decrease the value of RI2 (but 
not below about 2k; fl) at the expense of reduced battery 
life. 

an open loop gain of over 6,000, so that over 67dB of 
feedback is applied when the amplifier is set for unity 
gain, this form of instability has not occurred in the 
prototype. 

CONSTRUCTION 
In order to avoid hum pick-up at the high impedance 

input, the amplifier is constructed in an aluminium box 
which provides screening. Most of the circuitry is 
constructed on a piece of 01 in matrix Veroboard 
measuring 25^mm x 50-8mm. 

Before mounting the components, breaks are made 
in the copper strips as shown in Fig. 2 and terminal pins 
are inserted from the copper side of the board. These 
should then be soldered in place and tinned. 

The pins in row 7 support the screens; these are made 
from 2 pieces cut from tin measuring about 9mm x 
33mm and 17mm x 33mm. They are flattened, 
cleaned, and one side of each is coated with solder. 
After placing small pieces of p.v.c. insulating tape 
between the 5 terminal pins over rows B, D and F, the 

SZ a O 

No 
TR2 

ik3 

220 
TRI BCtoa 

®= 
SKr 

vVv 
X 39 10 nr 2HJB19 200 

(Our 390 10 Ma 
SK2 

6'4uF 2 2 
ha 

RIO BI2 
It fl \{L 

S2b 

R4 — 10dB 
R5 — 20dB 

R6 — 30dB 
R7 — 40 dB 
R8 — 50dB 

Fig. 1. Circuit diagram of preamplifier. 

Since the output offset voltage may be positive or 
negative, the output capacitor C5 is a tantalum type; 
these can withstand small reverse voltages. 

STABILITY 
There are two ways in which an amplifier of this sort 

might be unstable. First, since the amplifier has a high, 
non-inverting gain and a high input impedance, feed- 
back from the output to the input can easily occur 
causing oscillation. This is prevented by placing an 
earthed metal screen on the circuit board and using 
co-axial input and output connectors. 

Secondly, due to extra phase shift in the amplifier, 
the feedback through R11 could become positive at high 
frequencies. In spite of the fact that the amplifier has 

screens are soldered in place on the terminal pins in 
the position shown in Fig. 2. The smaller piece 
of tin is fitted on the copper side of the board. The 
components may then be wired in the positions shown 
in Fig. 3. Component wires should be sleeved where 
appropriate. An aluminium box measuring 4in x 
2iin x l^in with lid is required. The lid is drilled to 
accommodate the switches and sockets and these fitted. 

MOUNTING THE BOARD 
In order to mount the circuit board, one face of a Jin 

6 B.A. tapped hexagonal pillar is tinned and soldered to 
the screen on the copper side of the board, placing it 
approximately below hole F8 (see Fig. 2), without 
allowing the screen to part from the pins. The pillar 
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COMPONENTS... 

Resistors 
R1 lOMQ 
R2 2-2Mfi 
R3 6-8kft 1 

' R4 18kp 
R5 4'3kn 
R6 t-Skfl 
R7 3900 C f f 
R8 1100 
R9 47k O ' 
RIO 47kn 
R11 39kO 
R12 10kO 
AII;|W 5^ carbon 

Capacitors , 
Ct . O-Ot/xF mirwature>poIyester 
C2 2^F 16V miniature electrolytic 
C3 2C%F.6-4V= miniature electrolytic 
C4 6-4^F 25V miniature electrolytic 
C5 10/iF 25V tantalum bead electrolytic 
C6 0'22^F miniature4iolye|ter 

Transistors 
TR1 2N3819 
TR2 2N4289 
TR3 BC168B or BC169 

Switches 
51 2 pole 6 way miniature wavechange switch 

(only 1 pole used) ' 
52 d.p.d.t. slider switch 
53 a.p.s.t. push on/.push off switch (see text) 

Miscellaneous 
SKI., SK2 Surface mounting qo-axial sockets 

(2 off). Bt, B2 9V PP3 batteries (2 off) 
Aluminium box 4(n x 2}in x l^in with Ifd 

0-lln, matrix Veroboard 2In x lin. Veropins for 
0-1 in matrix Veroboard (12). 88A bolts (ii'n). 
nuts and washers |in or iin. Terry clips (2) 
RP3 battery connectors (2) 

t c b 
to OOI 

TR5 TR1 TR2 spfX 

C5 conntctions 

u(0)c ^YC2 o^%ri H4 B5 R6 R7 R8 
03 1 C 

RIO 
TT? TR2 

) \t (g)ft12 

< 
Screen 

12 5 4 5 6 7 O 14 15 16 1? 10 » 0 11 
r o o o o o 

o o 6 O 
o o o o 

5^ m 
-m tP; 

mm 
o o o o o o o o o c 

O ' O ♦ c •. '6W0 o d d s 
Mo • eo-' 

Fig. 2. Component assembly and wiring details. 

HI! 5K2 r 
• f-CI9 lO 

CIRCUIT BOARD 
W^'AIS^AII 44-At 

/feK1 

Clips rtwining batteries 

Fig. 3. Total component assembly within the 
aluminium box. 
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Rear view of the preamplifier front panel showing 
layout of components and position of circuit board 

should not touch the board itself. It is then necessary 
to see if the board can be screwed into place by a 6 B.A. 
bolt passing through the appropriate hole in the lid into 
the pillar; check that the box will still fit inside the lid, 
and if necessary desolder and re-position the pillar. 
This pillar also earths the case. 

Once the circuit board has been mounted the com- 
ponents may be wired up as in Fig. 3. 

TESTING 
When the wiring has been completed and checked 

the batteries may be inserted. If a milliammeter is 
available, it may be connected in series with Bl. 
When the circuit is switched on it should read about 
1mA (ensure that S3 is out when measuring this). The 
amplifier can be tested using a signal generator or other 
signal source and an oscilloscope, power amplifier or 
crystal earpiece. 

USING THE AMPLIFIER 
This preamplifier has many uses in the workshop. 

As an audio preamplifier when a power amplifier has 
insufficient sensitivity or an input Impedance too low for 
the signal source, as an audio signal tracer (using a 
crystal earpiece or a small power amplifier), as an i.f. 
signal tracer (using a detector diode at the output) or as 
a general purpose oscilloscope pre-amplifier. 

In normal use a screened input lead should be used 
to prevent feedback or hum pick-up, this is not always 
necessary when the amplifier is fed from a low im- 
pedance source. 

It should be noted that a very low frequency damped 
oscillation occurs for several seconds after S3 is closed. 
Closing S3 gives the amplifier a very high input re- 
sistance due to the bootstrapping effect on R1; this may 
be several hundred megohms when a low gain is being 
used. However, since the 12 megohm input impedance 
obtained when S3 is out is usually quite sufficient, some 
constructors may prefer to omit this facility. 

Due to the low current drain the batteries should give 
several months of operation. The use of silicon planar 
transistors should make this unit very reliable. 
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HANDBOOK OF l.C. CIRCUIT PROJECTS 
By Jim Ashe 
Published by Tab Books 
224 pages, 5iln x 8iin. Price $4-95 paperback, 
$7-95 hardbound 

Apart from the very obvious disadvantage over 
American sourcing and prices, this book forms a 

useful addition to the shelves where one is comparatively 
new to work with integrated circuits. 

Indeed, the fast reducing prices of !.c.s makes some 
sort of volume of this type almost mandatory for the 
experimenter. 

The current book deals with the subject from start to 
finish taking the reader through the basics of i.c.s and 
their handling and then gently introduces him to 
various projects. These range from audio equipment 
through various "novelty" items such as touch-plates 
to instrumentation and security devices. 

Readers of all conversions are catered for from the 
scientist to the Ham and indeed the author has taken 
the precaution of supplying a good deal of additional 
data on specific components, the sources of these and of 
data and so on. It is unfortunate that much of the 
source data is not valid here but most readers will be 
able to find products in the columns of Practical 
Electronics. 

r.D.R. 

UNDERSTANDING ELECTRONIC CIRCUITS 
By Ian R. Sinclair 
Published by Fountain Press M.A.P. Book Division 
205 pages, 8fin x 5iin. Price £3-50 

Like Ian Sinclair's earlier book "Understanding 
Electronic Components", this volume is directed to 

the reader with some basic understanding of electronics, 
certainly to the extent of the properties of electronic 
components and the elementary laws of electrical 
circuits. 

The author has directed his attention to the enthusiast 
who wishes to extend his understanding of the subject 
as well as to the undergraduate who wishes a wider 
understanding of electronics in an overall sense. 

It should perhaps be emphasised that this volume 
does not set out to tell the reader how to construct 
something so much as how many of the circuits he will 
meet in electronics actually operate. 

R.D.R. 

pomis RRismc 

PUSHBUTTON VARICAP STEREO TUNER 
(May 1973) 
Some constructors have experienced oscillation of the 
voltage regulator4.c. This may be cured by placing a 
0-VF capacitor in parallel With C13. Also some 
constructors have reported hum picked up by the tuner. 
This may be cured by Increasing C1 from O-t/xF to 
1-SjttF or 2VF. 
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... APPLIC* TIONS 

A Schmitt Trigger With Variable Hysteresis 
As materials are evolved so new devices appear on 
the market at prices the experimenter can afford, in 
addition, existing devices come under scrutiny and 
are adapted to more and more applications. 

In this section we present a selection of both new 
devices and applications, with news of applications 
developed for existing devices. 

Generally only basic circuit details will be given 
sufficient for the experimenter to create his own 
equipment. 

As Fm falls below 8-5 volts gate A output goes high but 
from Table 1 it can be seen that there will be no change 
elsewhere following this. 

But, as the value of Fm falls below 5 volts the outputs of 
gate B goes high and that of C falls. Thus the circuit 
resumes its quiescent untriggered state. The transfer 
characteristics are shown in Fig. 1 (b) and the output 
waveform at 1 (c). 

The Schmitt trigger is a two-state device which changes 
state each time a given input voltage is exceeded. It is 

one of the most widely used building blocks in electronics 
today, serving as a pulse shaper, voltage level monitor and 
voltage controlled switch. 

AH Schmitt triggers exhibit hysteresis, that is the input 
voltage at which they trigger is higher than the voltage 
below which they return to their initial state after being 

'triggered. A typical hysteresis curve is shown in solid 
lines in Fig. 1 <b). 

The application of currently available logic circuitry to 
form Schmitt triggers has been investigated and one useful 
solution has been developed by Jim Halligan of Motorola. 
Using CMOS gates he has created a trigger which exhibits 
variable hysteresis. That is, in the curve of Fig. 1 (b) the 
voltage at which the trigger returns to the untriggered state 
can be varied. 

First of all, the CMOS gate as a trigger. Fig. 1 (a) 
shows a Motorola MC14023 triple, three input, nand gate 
from the CMOS family. 

The voltage measurement function of the trigger is 
performed by gate A, the point at which triggering occurs 
being determined by the threshold voltage of this gate. 

The regenerative switching function in which the trigger 
returns from the triggered to the untriggered state is 
provided by gates B and C which are cross-connected to 
form a simple bistable. 

The threshold depends on the number of gate inputs 
which are driven, for example with a power supply Fdd at 
15 volts if two inputs of a three-input gate are held high the 
threshold of the third gate is about 5 volts. With all three 
inputs driven in parallel the threshold is 8-5 voits. 

Thus in Fig. 1 (a)-gate A has a threshold of 8-5 volts and 
B a threshold of 5 volts when the output of gate C is high. 

In addition, with Fm at 0 volts the outputs of gates A and 
B will be high and, due to bistable action, output of C will 
be low. • 

Increasing the value of Fm will have no direct effect on 
gate B as all its inputs must go high if it is to change state. 
The truth table in Table 1 shows the various operations of 
the gates. 

When Fm reaches 8-5 voits the output of gate A will go 
low as all its inputs are driven in parallel. Thus the input 
of gate C is 11 from gate B and 0 from gate A. So the 
output of gate C goes high. 

As a result gate B is presented with a 1 (the Fm above 
8-5 volts) and 11 from gate C, ■ Thus its output goes low. 

Hysteresis is created because the gate B now has two 
inputs high from gate C and one which is driven by Fm. 
The threshold becomes 5 volts. 

VARIATION OF TRIGGER 
If one of the inputs of gate A is connected to Vdd the 

upper threshold is reduced as shown in dashed in Fig. 1 (b) 
to 7-5 volts. 

The circuit of Fig. 1 (d) uses an MC140I1 quad two- 
input CMOS gate to give true variation of the hysteresis. 
The value of the potentiometer is not too critical and 
allows the hysteresis to be set anywhere between 0 and 
50 per cent Fdd by adjustment of the upper level. 

A small value of potentiometer will increase current 
consumption and a larger one will cause the sensitivity of 
adjustment to suffer. 

Prices of the components are:—14011, £0-52, 14023, 
£0-52, one off from distributors. 

Table 1; NANO Gate Truth Table 

Input Output 
000 
001 1 
010 1 
011 1 
100 1 
101 1 
110 1 
111 0 

1AQ *> 

nyturefci 

IT 
Voutie) 

Fig. 1. 

r 
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SUPPLIERS OF SEMI-CONDUCTORS TO THE WORLD 
COMPLETE TELEPHONES 

EX G.P.O. NORMAL 
HOUSEHOLD TYPE 

ONLY £1 05 
POST & PACKING 4Sp EACH 

TELEPHONE DIALS 
Standard Po»t Office type. 
Guaranteed In working order. 

ONLY 27Jp 
POST & PACKING I6ip 

TESTED AND GUARANTEED PAKS 
879 4 1N4007 Sil. Ree. diodet.   1,000 PIV 1 amp, plaitic »P 
BBI |A Reed Swiechea, I' long 1 rr_  dia. Hightpeed P.O. type JJp 
B99 200 Mi*®d Cepacitors. Approx. re ' quantity, counted by weight D'P 
Md 250 M'xed Re»i«tor*. Approx. pr_ quantity counted by weight 
M7 AQ Wirewound Retiatora. Mixed cc*» types and valuet 

2 OCP7I Light Sensitive Photo T ransistor 55p 
H28 20 OC200/1/2/3 PNP Silicon uncoded TO-S Can 55p 
MM TO 1 Watt Zener Diodes, Mixed Voltages 6-B-43V 55p 
HIS 1 (JO Mixed Diodes. Germ. Gold bonded, etc. Marked and Unmarked 

55p 
H1B 30 Short lead Transistors, NPN Silicon Planar types 55p 
H39 10 Integrated circuits 6 gates CKn ,w BMC 962.4 flipflopi BMC 945 " 
M40 20 BFY 50/2,2N696.2N 1613. NPN Silicon uncoded TO-S 5Sp 
H4I 2 BDI3I/BDI32 Complemen- tary Plastic Transftcort 55p 

UNMARKED UNTESTED PAKS 
Bl lyi Germanium Transistors PNP. AF and RF S5p 
866 (CO Germanium Diodes Min. glass type 55P 
B83 TOO Trans, manufacturers' re- * iects all types NPN; PNP, StI. and Germ. 

55p 
B84 100 Silicon Diodes DO-7 glass ,wv equiv. to OA200. OA202 55p 
BB6 inn Sil. Diodes sub. min. 1 w IN9I4 and IN9I6 types S5p 
B88 5Q SSI. Trans. NPN, PNP equiv. to OC200/I 2N706A. BSY9SA. etc. 

55p 
H6 40 250mW. Zener Diodes ™ DO-7 Min. Glass Type 55p 
HIS 30 Top Hat Silicon Rectifiers, 7S0mA. Mixed volts 55p 
HI6 1C Experimenters' Pak.of Integrated Circuits. Data supplied 

S5p 
HI7 20 3 amp. Silicon Stud Recti- fiers, mixed volts 55p 
H20 20 BY 126/7 Type Silicon Recti- fiers 1 amp. plastic. Mixed volts 

55p 
H34 IK Power Transistors, PNP, Germ. NPN Silicon TO-3 Can 

55p 

MAKE A REV COUNTER 
FOR YOUR CAR 
The 'TACHO BLOCK'. TTiis encapsulated block will turn any O-tmA meter into ■ linear and accurate rev. counter for any car with normal coil ignition system. 

£1#10 each 

OVER 

1,000,000 
TRANSISTORS IN STOCK 

We hold a very large range of fully marked, 
tested and guaranteed transistors, power 
transistors, diodes and rectifiers at very 
competitive prices. Please send for free 
catalogue. 

600,00 0 factory ciearlnce. a random 
samplmg showed these to be of remarkably 
high quality. 
Audio PNP, similar to ZTXSOO, 2N3702/3, 
BCY70, etc. 
Audio NPN, similar to ZTX300. 2N3708/9 
BCI07/8/9. BC168/9. etc. Please state Audio NPN or Audio PNP when ordering. 
ALL ATSOOfor £3-30, 1,000for £5 50.10,000 for £44. 

PAP tip per 1.000 

Silicon planar plastic transis- 
tors. Unmarked, untested, 

OUR VERY POPULAR 4p TRANSISTORS 
TYPE TYPE TYPE TYPE' TYPE TYPE 

| A PNP Silicon Alloyj TO-5 can. 
' Silicon," plastic encapsulation, E PNP Germanium AF or RF. "F" NPN Silicon plastic encapsulation. "G" NPN Silicon, similar ZTXSOO range. ; "H PNP Silicon, simitar ZTXSOO range. 

V2 

RELAYS FOR 
VARIOUS TYPES 

P & P 27£p 

Our famous PI Pak is still leading 
in value for money 

Full of Short Load Semiconductors and Electronic Components, approx. 170. 
We guarantee at least 30 really high 
quality factory marked Transistors 
PNP and NPN. and 
a host of Diodes and Recti- 
fiers mounted on Printed 
Circuit Panels, Identifica- 
tion Chart supplied to 
give some information 
on the Transistors. Please ask for Pak P.I. Only 1 11 p P&Pon this Pak.. 

A CROSS HATCH GENERATOR 
FOR £3 85!!! 

YES, a complete kit of parts including Printed Circuit Board. A four position switch gives X-hatch. Dots, Vertical or Horizontal lines. Integrated Circuit design for easy construction and reliability. This it a project in the September edition of Television. 
This complete kH of parts, costs 
£3-85, post paid. 
A MUST for Colour T.V. Alignment. 

STEREO DECODER £4-95 
A ready built unit, ready for connection to the I.F. stages of your existing FM Rsdio or Tuner Unit. A tell tale light can be connected to show the presence of a Stereo transmission and correct operation of the Unit. The Unit is in the form of a small printed circuit, and ho further alignment is necessary, as all preset adjustments have already been carried out at the factory. It is recommended that a L.E.D. is used as the indicating light and a suitable device is available from us at 361 p. Supplied with necessary inttruetions an<J Ovritten guarantee.   

FREE 

is 

CATALOGUE 
FOR 

TRANSISTORS, 
RECTIFIERS, 
DIODES, 
INTEGRATED 
CtRCUiTS, HILL PRE-PAK 
LISTS 

£HQ/ 

100,000 R 1 ^ w 7 w w w Transistors 
In stock, more on way! 
NOW IN TWO RANGES 

These are <0W and 90W Silicon Plastic Power Transistors of the very latest design, available in NPN or PNP at the most thttter- ingly low prices of all time. We have been telling these tuccetsfuliy in quantity to all psrts of the world and we are proud to offer them under our Tested and Guaranteed terms. Range I , VCE Mio. IS HFE Min. IS 1-12 IJ-2S 26-50 40 watt 22p 20p I Bp 90 watt 26lp 24 tp Up Range 2 VCE Min. 40 HFE Min. 40 1-12 13—25 26-50 40 watt 3]p lip 29p 90 watt »ip J6|p lip Complementary pairs matched for gain at 3 amps. Up extra per pair. Please state NPN or PNP on order. 
INTEGRATED CIRCUITS. We stock a large range of I.C.s at very competitive prices (from Up each). These are all listed in our FREE Catalogue, see coupon below. 
METRICATION CHARTS now available. This fantastically detailed conversion cal- culator carries thousands of classified references between metric and British (and U.S.A.) measurements of length, area, volume, liquid measure, weights, etc. Pocket Size, ISp, Wall Chart, IBp. 
LOW COST DUAL IN LINE I.C. SOCKETS 14 pin type at I6lp each > Now new low 16 pin type at tBp each / profile type. 

BOOKS 
We have a large selection of Reference and Technical Books in stock. These are Just two of our popular lines; B.P.I, Transistor Equivalents and Substitutes; 4ap This includes many thousands of British, U.S.A., European and C.V. equivalents. The IMffe Radio Valve A Transistor Data Book 9th Edition: PAPlllp. TSp Characteristics of 3.000 valves and tubes. 4,500 Transistors, Diodes. Rectifiers and Integrated Circuits. Send for fists of pubficotlons. 

N.B.—Books are void of V.A.T. 

Please send me the FREE Bf-Pre-Pak Cotologue. 
NAME. I 
ADDRESS   | 

ALL PRICES INCLUDE 10% V.A.T. H 
MINIMUM ORDER !0p. CASH WITH ORDER | PLEASE. Add lip post and packing per order, _ OVERSEAS ADD EXTRA roR>o|™G^ 

BI-PRE-RAKIXD 
DEPT. A. 222-224 WEST ROAD, WESTCUFF-ON-SEA, ESSEX 
TELEPHONE: SOUTHEND (0702) 46344 

Co. Reqi No. {30019 
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AURORA Multithinnel Sound Controlfed Lithi (PE Apr./Aui. 71J. S/c'i (excl. SCRs), Rs. Cs, Pots, Coros—8 ch. £17-75; -4 eh. £10-IS. Reg. PSU £1-65. PCS  
* ch- control (4iin x (0|in) Mk. 2—>l$o holds rotary orthderpots £1;35 PCB Wiin x 5ln) Mk. a—Tor PSU. Syne Gen. 8 cores, 8 SCRs, £1-35, SCRs—IA, 50p, 3A, S5p. 

PHONOSONICS 

P. C. BOARDS 

Ail PCBs Fibreglass, Drilled, Roller-Tinned. Layout and Circuit Diagrams Free with each PCB. Unlesi stated "as published", PCOs are designed by Phono- sonics. Pots are rotary unless stated as slider. 

A.F. SIGNAL GENERATOR (PE Nov. 72). S/c's. Rs. Ci. Pots. Sw's. PCB Ulin X 4in) also holds Sw's. £3-15. 
BIOLOGICAL AMPLIFIER (PE Jao./Feb. 73). P/A Set—S/c's, i.c.'s. Rs, Cs. Pots, PCB (llin x 31in), £1-70. O/P Stages (S/c's. Rs, Cs. Pots and Sw's as reqd.), Alphaphone 60p, Card lop hone 75p, Freq. Mater £1-90, Vis-Feedback 60p, Audio Amp PC7 avail, to order £4 75. 

AUDIO HIXER (PE Jan. 72). Rs, Cs. Pots, PCS diin x 2in) (i.e. excl.). £1-55. 
_ DOOR BELL YOOELLER 

(Pf Apr, 71). S/c's. Rs. Cs, Pots. PCB (3in x 3iin). £5-10. T/fmr £1-30. L/spkr £1-30. 
ELECTRONIC PIANO 

(PE Sep. 72/Jan. 73)—Details in lists 
, GEMINI STEREO AMPLIFIER (PE Nov, 70/Mar. 71) Stereo Sets and PCBs. Pre-amp—S/c's £1-85. Rs, Cs, 

IVi ,fw MO Rs. £11-68—with IW CF Rs, £9-35—with 1W CF Rs, £9-90. PCB (31in x IDfin) for sets with MO and IW Rs. also holds 
L?-t2r,y,?.r sl,d5.'' po." sr"J Maka-Sw's, £2-10. Main Amp—Rs, Cs, Pots, £5-40. PCB Olin X 5in). £1-40, PSU—Rs. Cs. Pot. £3 70. PCB (2in * 4in). 75p. 

LOGICAL RADIO CONTROL (PE Apr./Jun. 72)—Details in lists MODEL SERVO CONTROL (PE Feb./Mar, 72)—Details in lists 
GEMINI STEREO TUNER (PE Apr./Jun. 72). Rs. Cs. Pot. £3-80. PCB as publ., £1-80. 

MICROPHONE MIXER (PE Apr. 69). S/c's. Rs. Cs, Pots, £2-90. PCS (31in x 41in) also holds 6 rotary or 4 slider pots. £1-20. 

8 WATT AMPLIFIER (PW Nov./Dcc. 72), Pre-amts—S/c's. Rs. Cs, Pots. Sw—Mono, £2-50; Stereo, £5-20. PCB (31in x 71in) (Stereo) also holds rotary or slider pots and Sw, £l<50. Main Amp— S/e's. Rs, Cs, Pot—Mono, £3-90; Stereo, £7-70. PCB (llin x 3in) Mono), 60p, 
U.K. I Op per order. EX PORT, at cost—please allow for this when ordering and also state whether air or surface postage required. 

HI-FI TAPE LINK (PE Mar.yApr. 73). S/c's, i.c.'s, Rs. Cs. Relay and fe-bsite. Pot Cores and pc-bases. Sw's. Pots, anel Lamp—Mono. £11-80; Stereo, £18-70. PSU. 
£2-50. PCB—Main Assy. <3fin x 9in} (Stereo) also d cores, £1-85. PCB—Sub-Assy. (i-JIn x 61 in) (Stereo) holds holds relay . .. ...  .    . Sw-a$soc. Rs, Cs, Presets and mounts on Sw's, BOp. 

REVERBERATION UNIT (PW Nov./Dec.72). S/e's, Rs. C», Slider Pots, T/fmr, £6-80. PCB O" also holdt sliders, £1-20. 9in Spring Unit avail, to order, £3-75, x 11{in) 
VI8RASONIC GUITAR PRE-AMP (PW Sept. 70). Inci. Mic P/A, 2- Guitar P/A. Trent and Tone Controls, Master Volume. S/c's. Rs. Cs, LDR.' Rotary Pots, Lamp, Coupling T/fmr. £7-75. PSU. £2-80. PCB Ofin x 10}in) Mk. 2, also holds 7 rotary or slider pots, £2-30, 

ULTRASONIC TRANSMITTER-RECEIVER (PE May 72). S/e's, Rs. Cs, Pot. Relay, Dual PCB (2in x Slin), £l-90i T/ducers avail, to order, £7-30 per patr. 
ALSO PCBs as published (while stocks last) for; DIGICAL PSU (PE Aug. 72), 60p OSCILLOSCOPE P/A (PE Aug. 72). 40p SCORPIO (PE Nov./Dec. 71). 70p TRIFF1D (PE Feb. 73), 68p 
AND DIGITRONfC (PW Mar. 7J). Read- out PCB diin x 31m), SOp. 

V.A.T. U.K. Orders only—add 10% to total cost of order. 

TAPE NOISE LI MITER (PE Feb. 72). S/c*s. Rs, Cs. Pot. PCB (llin X Sin), £2-20. Reg. PSU and PCB (llin x 21in). £3-20. 
VERSATILE LIGHT EFFECTS UNIT Single Channel Sound Controlled Light with built-in variable strobe. (PE June 72). S/c's. Rs, Cs, Pots, T/fmrs, Keyswitch, £8-85. PCB <31in x 7im) Mk. 2, also holds pots, Sw, T/T7 T/fmr, £1-50, SCRs—I A. Wp, 3A. 55p.   

PHOTOPRINT PROCESS CONTROL (PE Jan./Feb. 72). Finds exposures, controls timing, stabs, mains voltage, S/c's, SCR, LDR. Rs. Cs, Pots, Relay. Keyswitch, T/fmr, £7-60. PCB (31in x Slin) also holds pots, Sw, relay, £1-20. 
SOUND SYNTHESISER (PE Current Series) Details of PCBs and Components in list. Free mailing list service available for further information about PCBs and Sets for this project. 

UST S.A.E. for free list and with all enquiries please. 
PHONOSONICS, DEPT. PET, 25 KENTISH ROAD, BELVEDERE, KENT DA 17 5BW MAIL ORDER ONLY 

Ever had Component Problems ? 

Problems of choosing your components? 

^Problems of getting them quickly? 

' £ Problems of locating a supplier? 

- O 

% 

ome Radio CCOMPONENTS) LTD 

have created a catalogue and an 

organisation that between them solve 

your problems simply & economically 

PUT US TO THE TEST 

P/etse write yaw Name end Addrets in block eapittls 

Nanw 
Address 

FIRST YOU'LL NEED THE CATALOGUE. ! 

SEND COUPON with 77p CHEQUE or R0 1 

The price of 77p applies only to catalogues purchased . 
by customers in the UK end to BFPO tddretics. 
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HOME RADIO (Components) LTD. Regd, No. 912966 London 
Dept. PE. 234-240 London Road, Mitcham CR4 3HD 
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A selection of readers' suogested 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. 

TAPE MOTOR CONTROLLER 

The mechanical governor provided on a recently 
acquired portable tape recorder motor posed 

problems of electrical noise and mechanical wear. 
Thus it was decided to replace it with an electronic 
system .to control motor speed both within a given 
speed setting as did the original governor and from 
speed to speed as is often achieved using different 
sized pulleys. 

The circuit of the system is shown in Fig. 3 where 
current supply to the motor is controlled by TR3, 
itself controlled by the base voltage of TRI. A basic 
d.c. bias is applied to the base of TRI from the Zener 
circuit and chain, Rl, VRI/VR2. This sets the main, 
motor speed. 

Regulation of the speed about the selected value is 
supplied by detecting motor shaft speed using a pick-up 
coil and magnet assembly as shown in Fig. 2. The 
coil provides an a.c. voltage to D2 which thus gives a 
d.c. bias at the base of TRI. As the voltage fed back 
depends on the rotational speed of the motor speed 
control over a wide .range is possible. 

Under,normal operating conditions the voltage from 
emitter follower TRI appearing across R2 is about 2V. 
An increase in speed raises this value making D3 
conduct through R3 and TR2 conducts heavily. This 
cuts the bias on TR3 to slow the motor. 

Similarly, a decrease in motor speed reverses the 
process. 

Supply voltages from 8 to 15V are acceptable and In' 
addition to exhibiting good quick-start properties, the 
equipment provides almost twice motor voltage on full 
stall condition. 

Colin Anderson, 
Wanganui, New Zealand 

RBlkfi. 
vw 

+ 2V 

PICK-UP COIL 
rmm 

ason Ikfi W01 

VRl 
TRI 6V C1 TR3 MilF 

Bcrae TR2 
4711 022 uF 2N305S 

VR2 
C 3 ■■■ 

O&JFMH IkH 

CYUNDfiXCAL 
MAGNET IN PLACE 

OF GOVERNOR 

PICK-UP COIL 3000 TURNS APPROX. a s.w.g. 

Fig. 1. Circuit diagram for the tape motor controller 
Fig. 2. Pick-up coil and magnet 
arrangement 

The DTL integrated circuit type 9944 is a cheap 
dual buffer amplifier in one dual-in-line package 

and can be used to make a reliable, economical 
lamp flasher. 

In the circuit, diagram Fig 1, the two amplifiers 
are cross-connected with capacitors C1 and C2, the 
values of which determine the frequency. The 
circuit becomes a multivibrator with the lamp LPI 
in one collector. 

Numbers in the circuit are the i.e. pin numbers. 
If CI and €2 are 100/iF (over 8V rating), a 

flashing rate of 30 per minute is obtained. Any 
6V low current bulb may be used or the •circuit, 
could be used to operate a relay. 

The Mullard equivalent i.e. is the DTL FCH 121, 
but the pin numbering is different. On this device, 
pins 1 and 8 are 6 and 8. Cross-connect pins 8 
with 13 and pins 1 with 6, using the capacitors Cl 
and C2. Also pin 7 is +6V and pin 14 is ground 
(neg)- * x. A. M. May, 

Weybridge, 

I.C. LAMP FLASHER 

+6V 
LH 

¥ lOOuf 

JlOOflF 
pin 7 

Top wm of 
pockopt 

*& & & & x £ 

12 3 4 5 6 

Fig. 1. Circuit diagram and i.e. connections for the 
simple flasher 
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WINDSCREEN WIPER CONTROL 

"This device, which can only be used with those 
I windscreen wiper motors having a self-parking 

system since the system serves to turn-off the thyristor, 
can provide sweep delays of from 2 to 35 seconds. 

The circuit is very simple, see Fig. 1, and uses few 
components. The original was constructed in a 
35mm,film can with switch SI mounted on the variable 
resistor VR1. The control transistor is a UT46 or 
equivalent (2N2646) and the thyristor uses the can as a 
heatsink. 

If the vehicle, is negative earth with the windscreen 
wiper motor switched in the earth lead then the can 
may be earthed and only two leads are needed. One 
for positive supply and one for the positive supply to 
the wiper motor. As the thyristor is in parallel with 
the wiper motor polarity must be observed with care or 
triggering will not occur. 

ENGINE TEMPERATURE CONTROLLER 

The circuit of Fig. 1 includes a stabiliser section, TR1, 
Rl, R3, C1 and Dl. This supplies power for the 
remainder which is basically a Wheatstone bridge 
circuit in which the thermistor TH1 forms one arm. 

Balance of the bridge determines when the transistor 
TR2 cuts off. The vehicle fan is switched by RLA1. 

For operation the normal "Temperature High" 
warning indicator is replaced with a thermistor. In 
practice the circuit is fail safe in that if TR2 goes open 
circuit for any reason then the fan is automatically 
switched on. 

When the engine is cool the thermistor has a high 
resistance which puts TR2 in the on condition. As 
temperature increases and resistance decreases the bias 
voltage across the transistor decreases until TRI 
cuts off. The level of cut-off is determined by VR1. 
The value of R3 is determined by measuring the bridge 
circuit resistance and making R3 equal it. Rl may 
need adjusting if R3 is high. 

Manual over-ride and a form of test facility may be 
provided by replacing the link by a switch. 

If required a temperature indicator can be added as 
shown in Fig. 2. The voltmeter must have a high 
resistance with respect to R2. The 6 volt Zener is 
used to hold the zero down by 6 volts. In practice the 
"normal" temperature will probably show as about 
1 volt. 

R. K. Todd, 
  Albrighton 

BRAKE LIGHT MONITOR 

Indication of the state of the brake lights on a vehicle 
may be obtained without inserting extra lamp bulbs 

in the brake light circuit by using a reed switch actuated 
by a specially wound double coil to actuate a panel 
indicator lamp. 

The circuit shown in Fig. I indicates the simplicity of 
the idea. Two coils serve to actuate the one reed but 
they are counter-wound so that as long as the pair of 
brake lights operate the reed remains quiescent. If 
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Fig. 1. Windscreen wiper delay circuit 
The thyristor should be a high p.i.v. version, in the. 

original a 7A 50V p.i.v. type was used. 
C. M. Calver, 
Melton Mowbray 
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one or other bulb fails then the reed is operated to 
give an indication at the dash board. 

S. W. F. Morum 
Chislehurst 

Fig. 1, Brake light monitor 
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Give us six months, 

and we'll turn your hobby 

into a career. 

You have a hobby for a very 
good reason. It gives you a lot of 
pleasure. 

So if you can find a job that 
involves your hobby, chances are 
you'll enjoy your work more, and 
you'll do better work. 

Now CDI can help you find 
such a job. A job where you'll be 
responsible for the maintenance 
of a computer installation. A job 
that pays well too. If you're inter- 
ested in mechanics or electronics 
(without necessarily being a 

mathematical genius), have a 
clear, logical mind and a will to 
work, .then we can train you to be 
a Computer Engineer inside six 
months. 
So give us a call. CDI. We're 
the Training Division of one 
of the world's largest computer 
manufacturers. And we have the 
experience to know if you can 
make it. A ten minute talk with us, 
and you could be on the way to 
spending the rest of your life with 
your hobby. 

Ring 

01-6372171 
between 9 a.m. and 9 p.m. and ask for Mr PLUMMER 

I It's quicker and easier to phone, but if you 
| prefer, send this coupon to: Control Data 
I Institute, Wells House, 77 Wells Street, 

London, W.I. 
Please give me further information. 
Name     

Address 

Phone P£7 

CONTROL DATA 
INSTITUTE 

CONTROL DATA 

LThe Training Division of one of the world's 
largest Computer manufacturers. 
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PART 1 TRANSISTORS AND SMALL-SIGNAL DIODES 

The first transistor emerged from Bel! Telephone 
Laboratories twenty-five years ago. Since then, 

the whole electronics industry has been transformed. 
Perhaps the most important change the transistor 
brought about was the introduction of new technologies 
of manufacture. 

It is from the development of these technologies that 
the many types of present-day semiconductor device 
have come. These two articles present an overall, and 
necessarily brief, survey of these devices. 

THE FIRST TRANSISTORS 
In 1948 John Bardeen and Walter Brattain of Bell 

Telephone Laboratories invented the point-contact 
transistor. 

The point-contact transistor had two fine wires 
placed close together on a semiconductor wafer. It 
was shown that not only was the current flowing between 
one of the wires and the semiconductor wafer affected 
by the current between the other wire and the wafer, but 
under certain conditions amplification could be 
obtained. 

Perhaps the most important result of the point- 
contact transistor was that it provided experimental 
verification of the previous theoretical work. It 
paved the way for the junction transistor, a much more 
practicable device, invented by William Shockley also 
of Bell Telephone Laboratories in 1950. 

JUNCTION TRANSISTOR 
The junction transistor is essentially a sandwich of 

p-type and n-type semiconductor material containing 
two pn junctions. The first transistors were literally 
sandwiches, being made by the alloy-junction method. 

A simplified cross-section of an alloy-junction 
transistor is shown in Fig. J. This method of manu- 
facture is still used for some audio-frequency transistors 
today. 

Restrictions in minimum base width achievable with 
this technology gave the early alloy-junction transistors 
a cut-off frequency of approximately 1MHz, although 
refinements of the manufacturing technique raised this 
to approximately 5MHz. 

ALLOY-DIFFUSED AND MESA 
TRANSISTORS 

Other types of transistor were developed during the 
1950's to overcome the limitations of the alloy-junction 
type. One of these types was the alloy-diffused 
transistor. The base layer of the alloy-diffused 
transistor was very thin, giving a cut-off frequency of 
approximately SOOMHz. 

Another type of transistor was the mesa transistor, 
originally developed to improve the switching charac- 
teristics. Its construction is shown in Fig. 2. The 

By M. J. Rose (mullard ltd.) 

mesa transistor could operate with switching wave- 
forms with rise times in the region of Ips. 

The technique of mesa etching is still used today in 
some types of transistor. 

PLANAR TRANSISTORS 
The introduction of the planar transistor in 1960 

marked several important changes in transistor manu- 
facture. Silicon rather Than germanium was used as 
the semiconductor material with considerable 
advantages, Silicon transistors will withstand higher 
junction temperatures than germanium ones, and have' 
higher voltage ratings and lower leakage currents. 

Diffusion from vapour into clearly-defined areas of 
the silicon wafer enabled close control to be exercised, 
and the diffusion areas could be constructed by photo- 
graphic techniques. For the first time in transistor 
manufacture, true mass-production techniques could 
be applied, with a consequent drop in price. 

In the manufacture of silicon transistors an oxide 
layer is grown over a wafer of w-type silicon. Windows 
can be cut in this oxide by etching in areas defined by 
exposure through a mask, and p-type silicon formed by 
a boron diffusion. A second oxide layer is formed, 
selectively etched, and n-type silicon formed by a 
phosphorus diffusion. In this way a transistor is 
built up, as shown in Fig. 3. 

PUSf: 
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Fig. 1. Simplified cross-section of an alloy- 
|i junction transistor (left) 
il ^ 
1 Fig. 2. Cross-section of mesa transistor (right) 
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1 

Fig. 3. Cross-section of planar transistor 
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Because the area of diffusion defined by a mask is the 
same for each transistor, the whole of a silicon wafer 
can be exposed at the same time. Thus up to 10,000 
transistors can be manufactured on a silicon wafer 
5cm in diameter in one manufacturing sequence. 

Planar transistors can operate at frequencies up to the 
microwave region, well above 1GHz. 

PLANAR EPITAXIAL TRANSISTORS 
A development of the planar transistor that improves 

the performance is the planar epitaxial transistor. In 
this type, the transistor is formed in an epitaxial layer 
which is simply a layer of silicon with a near-perfect 
crystal structure. The silicon wafer on which the 
layer is grown forms a substrate as shown in Fig. 4. 

By forming the epitaxial layer of high resistivity 
material but making the collector in the layer very thin, 
a transistor with high breakdown voltage and high 
collector current can be obtained. 

FIELD-EFFECT TRANSISTORS 
The transistors described so far are bipolar types, the 

current being conducted by two types of carriers 
(electrons and holes). The field-effect transistor 
(f.e.t.) is a unipolar transistor, the current being 
conducted by one type of carrier only. 

A current-carrying channel of «-type silicon is 
surrounded by the p-type gate, as shown in Fig. 5. 
When a positive voltage is applied between drain and 
source, a current flows through the channel. A 
depletion layer is formed at the p-n junction of the gate 
and channel, and by applying a negative bias between 
the gate and source the depletion layer moves into the 
channel to restrict the area available for current flow. 
As the bias increases, a value is reached, the pinch-off 
voltage, at which no current flows. Thus the current 
through the f.e.t. can be controlled by the gate voltage, 
as in a triode valve. 

The f.e.t. described is a junction f.e.t. or j.f.e.t. 

Another type can be constructed, the insulated-gate 
f.e.t., MOSFET or MOST. The initials MOS 
strictly speaking stand for Metal Oxide Semiconductor. 

MOS refers to the construction of the transistor 
formed, a metal gate (aluminium or polysilicon) 
insulated from the silicon substrate by a layer of 
silicon oxide, as shown in Fig. 6. 

• By applying a voltage of the correct polarity to the 
gate, a current-carrying channel can be formed between 
the source and the drain, and when a voltage is applied 
across the source and the drain, a current flows. 

The current-carrying channel in a p-type substrate is 
an n-type inversion layer. Similarly, a p-channel is 
formed in an K-type substrate. In addition, the 
p-channel and n-channels MOSTs can be enhancement 
or depletion types. Enhancement MOSTs are normally 
off, and require a gate voltage greater than the threshold 
voltage before conduction can occur. Depletion 
MOSTs are normally on, and require a pinch-off 
voltage on the gate to stop conduction. 

Thus the circuit designer has four types of MOST to 
choose from for his application. All types of f.e.t. 
have very high input impedances, and so form a useful 
complement to bipolar transistors. 

UNIJUNCTION TRANSISTOR 
A unijunction transistor consists of a bar-shaped 

silicon slice with contacts either end and a p-« junction 
(the emitter) at some point along the length, see Fig. 7. 
It is therefore a three-terminal device but with only one 
junction. 

With no emitter current flowing, the bar acts as a 
simple voltage divider with a fraction of the interbase 
voltage providing a reverse bias across the emitter 
junction. As the emitter voltage is Increased, no 
appreciable current flows until the emitter voltage is 
greater than the reverse bias when there is a sudden 
increase in current. The unijunction transistor can 
therefore be used as a voltage-triggered device, in 
oscillators and sensors. 
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HIGHER POWER, HIGHER FREQUENCY 
The development of the planar technology during the 

1960's enabled the operating frequency of small-signai 
transistors to be raised so that by the end of the decade 
transistors with cut-off frequencies of 6GHz and 
capable of switching waveforms with rise times of Ins 
were available. 

Germanium power transistors could handle about 
10W with a suitable heatsink. This power level was 
increased with the introduction of silicon power 
transistors. Today, silicon power transistors for low- 
frequency operation are manufactured by the single- 
diffused method, or, where high voltages are to be 
encountered (IkV or more), by the triple-diffused 
method. Powers of up to 150W typically can be 
handled. 

The planar epitaxial technology enabled the operating 
frequency of power transistors to be raised consider- 
ably. More complex base-emitter configurations were 
developed to take operation high into the radio fre- 
quencies. A typical configuration is the interdigital 
one where fingers of the emitter layer interleave fingers 
of the base layer. Typical performance figures of 
present-day r.f. power transistors are 100W at 50MHz 
and 10W at 2GHz. 

OTHER TYPES OF TRANSISTOR 
The mexa transistor has an epitaxial base layer. 

The lightly-doped base is grown on a heavily-doped 
collector, the emitter layer diffused, and the complete 
structure mesa etched. The resulting transistor is 
rugged and has a low collector resistance. 

Hometaxial transistors are made by simultaneously 
diffusing impurities on both sides of a homogeneous 
base layer, followed by a mesa etch of the emitter. 
Because of the homogeneous base, the risk of hot spots 
is reduced, and the transistor has good second-break- 
down properties. The wide base width also gives good 
voltage breakdown properties. 

Triple-diffused transistors are also manufactured in 
this way; the base and emitter are diffused on one side of 
the collector wafer as usual, but a third diffusion is used 
to form another collector layer. The technique can be 
used on planar or non-planar devices, and gives an 
improved value of collector saturation voltage. 

SMALL-SIGNAL DIODES 
The modern point-contact diode uses a germanium 

wafer to which a fine wire contact is welded. Because 
the current rating is very low (only a few milliamps) 
these diodes are only used for applications where 
junction diodes cannot be used efficiently, for example, 
as detector and mixer diodes at microwave frequencies. 

Besides the low current rating, germanium point- 
contact diodes have a low inverse voltage and a high 
reverse current. These disadvantages were overcome 
by the introduction of the silicon junction diode in the 
mid-1950s. The junctions were made first by alloying 
with aluminium pellets, and later by diffusion. With 
the introduction of the planar technology, planar 
epitaxial diodes became available. 

The limit of operating speed is set by the lifetime of 
the minority carriers formed by the reverse voltage. 
Gold doping reduces the lifetime of minority carriers in 
silicon, and by using silicon diodes with small junction 
areas and gold doping, recovery times of less than 5ns 
are obtained, making the diodes suitable for use in high 
speed computers. 

Tunnel diotfe 

0-BV 0:JV Junction diode 

Fig. 8. Voltage/current characteristic of tunnel 
diode compared with junction diode 

Faster switching diodes can be made by using 
gallium arsenide instead of silicon as the semiconductor 
material. 

"ZENER" DIODES 
As the reverse voltage across a junction diode is 

increased, a point is reached where the small leakage 
currently suddenly increases. This "breakdown" may 
be caused by electrons breaking from their bonds (the 
Zener effect), or more usually by avalanche break- 
down. 

In this type of breakdown, the electron minority 
carriers gain sufficient velocity to dislodge other 
electrons which in turn are accelerated sufficiently to 
dislodge further electrons. There is therefore a sudden 
build-up of current, and this may destroy the diode. 

If the breakdown can be controlled, however, a use- 
ful range of devices, generally called (incorrectly) 
Zener diodes but more accurately voltage regulator 
diodes, is obtained. The value of breakdown voltage 

Ois determined by the doping level of the impurities in 
the diode. 

Voltage regulator diodes are incorporated into 
supply lines to provide a simple method of stabilisation. 
Special types with' very low temperature coefficients are 
called voltage reference diodes, and provide a simple 
form of voltage standard. If the voltage regulator 
diode is made rugged enough to withstand the dissipa- 
tion, then it can be used to suppress voltage transient 
surges. Such range suppression diodes can withstand 
surges as high as lOkV provided the duration is only a 
few microseconds. 

TUNNEL DIODES AND VARACTOR 
DIODES 

Two types of diode use the properties of pn junctions 
to give special characteristics. The tunnel diode uses a 
normal pn junction in which both regions are heavily 
doped. With a reverse bias such a large number of 
electrons are present at the junction that some "tunnel" 
their way across the junction. Similarly, with a small 
forward bias below that required for conduction in a 
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normal diode, tunnelling occurs. The forward tunnel 
current reaches a peak at approximately 0-15V, then 
decreases until normal forward conduction "occurs at 
approximately O-SV. 

The V/I characteristic of a tunnel diode is shown by 
the full line in Fig. 8 with, for comparison, the charac- 
teristic of a normal diode in broken lines. The negative 
resistance part of the tunnel diode characteristic can be 
used in oscillators; 

The varactor diode uses the capacitance of a reverse- 
biased pn junction. The reverse bias causes a depletion 
layer between the p and n regions, the width of the 
layer being proportional to the voltage. The junction 
area is made large to exploit this effect and to provide 
a reasonable change in capacitance with voltage. 

Varactor .diodes can be used as tuning elements to 
replace such devices as the parallel-plate tuning 
capacitor. They also have application as frequency 
multipliers. A string of varactor diodes and tuned 
circuits can be used to generate power efficiently at 
microwave frequencies from a lower-frequency source. 

MICROWAVE DIODES 
Some types of diode have properties that make them 

especially useful at microwave frequencies. Such 
types are the backward diode, PIN diode, Schottky 
barrier diode, and Gunn diode. 

The backward diode, as the name implies, is a 
reverse-biased junction diode but one in which the 
breakdown voltage occurs very near the zero voltage 
point. Thus the resistance with reverse bias is lower 
than the forward resistance. Backward diodes can 
therefore be used as microwave detectors. 

The PIN diode is also a pn junction but with a layer of 
intrinsic silicon between the p and n regions. With a 
forward bias, the PIN diode presents a low resistance 
because the bias injects carriers into the intrinsic 
region. With a reverse bias, however, the resistance 
remains very high. The PIN diode can therefore be 
used as a detector and also as a switch. 

The Schottky barrier diode uses a metal-semicon- 
ductor junction as the rectifying element. Like the 
point-contact diode, the Schottky diode has the 
advantage of not suffering from minority carrier 
storage effects that limit the performance of junction 
diodes. Thus Schottky diodes can be used for higher- 
frequency applications, and also for very fast switching. 

GUNN DIODE 
The Gunn diode is not, strictly, a diode at all as it 

does not contain a rectifying element. It is formed by a 
thin layer of «-type gallium arsenide grown on a 
gallium arsenide substrate. The substrate forms the 
"anode" of the Gunn diode, while a "cathode" contact 
is formed on the face of the «-type layer. 

. When a low d.c. voltage is applied across the diode, 
high field regions called domains are formed at the 
cathode and rapidly cross to the anode. Current 
pulses are superimposed on the steady current through 
the diode, the frequency of the pulses depending on the 
transit time and therefore the thickness of the layer. 
For a thickness of lO/un, the frequency is 10GHz. 

The Gunn diode can be mounted in a tuned cavity to 
form, a simple microwave oscillator with advantages in 
space and cost over such devices as klystrons. Maximum 
output powers up to 3W can be obtained from Gunn 
diode oscillators. 
The second article will describe power devices, 
photo devices, and integrated circuits. 
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PHYSICS 

■ 

EXHIBITION 

It is interesting to see that, in the issue in which Practical 
1 Electronics publishes an article on an "Electronic 
Nose", we are also able to describe an electronic alcohol 
meter which will probably replace the so-cailed Breath- 
alyser in drinking-and-d riving cases and prove useful in 
many fields of research. 

BREATHALYSER? 
The Alcolmeter, as the latter is called, is an electronic 

instrument capable of indicating the presence and con- 
centration of certain chemicals in air. It was on show at 
the Physics Exhibition, Earls Court, in April together with 
several other interesting items which show the steady 
movement of electronics into the important field of 
measurement and control. 

The Alcolmeter uses a "fuel cell" developed to detect 
only alcohol unlike the one used in the P.E. Electronic 
Nose, which is capable of much wider application. In 
operation the Alcolmeter cell gives an output in millivolts 
dependent on the alcohol content of air drawn into a cell 
chamber by a small single-stroke pump. This is amplified 
and applied to a meter calibrated in milligrams of alcohol 
per 100 millilitre of blood. It is understood that accuracy 
is up to the requirements for normal police operation here 
so we can perhaps expect to see the instrument in use on the 
roads soon. 

Of course, such an Instrument has many applications 
in research and, using somewhat different cells, can be 
made to detect other types of chemical. 

Light detection in the operation of power stations was 
well in hand on the CEGB stands with a demonstration of 
the Nordust smoke monitor, used to identify the presence 
of dust in smokestack gases. This instrument uses light 
scattered back to a photocell from dust particles in the 
airstrearn. Here electronics not only makes the operation 
possible in terms of sensitivity, as the amount of light 
available is very small, but also in terms of removal of 
anomalies due to cell variables by using balanced input 
operational amplifiers. 

LOOKING AT FIRE 
Similarly, it is only because electronic techniques such as 

correlation between two signals exists that the CEGB have 
been able to develop a flame monitor capable of identifying 
one flame in a furnace using perhaps 20 burners. 
This is effected by looking at the flame in question from 
two different directions, correlating the outputs of the 
viewing cells and indicating the amount of correlation 
present. Where there is a high percentage, say 80 or more, 
the flame is alight. Under any other conditions the 
amount of correlation is much lower. Such equipment 
can be used to initiate some form of "flame-out" warning. 

On the signal generation front it looks as if there are 
some interesting developments afoot. The Royal Radar 
Establishment at Malvern have developed some devices 
called Surface Acoustic Wave Oscillators using an excess 
gain amplifier and a SAW delay line. 

As both devices are very small and can be made using 
photoetching techniques, samples have been prepared 
capable of oscillation up to 490MHz as a fundamental 
frequency and mounted in a siqgle T08 can. It is envis- 
aged that frequencies up to I GHz are well within the 
bounds of possibility with this device. But first of all 
some problems over temperature variations have to be 
overcome. 
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Gerry Brown 

DNIHH 

OHM NURSERIES 
Gardening is not one of my 

personal predilections, although 
there are times when the subject 
manages to stir a glimmer of Interest 
in me, as when, a few months ago, 
someone employed electronic means 
to accelerate crop-shedding (which 
you will, no doubt, recall) in orchards. 
Then there's the subject, requiring a 
lot more scrutiny (and perhaps some- 
thing to which we shall return) called 
"Electrology" claiming an ability to 
reproduce whole outlines of ieaves 
by previous photography of incom- 
plete or damaged specimens I 

However, the subject taking interest 
with a number of nurserymen In 
Canada right now is the result of 
some researches recently conducted 
by Professor D. S. Fenson and Dr G, 
Craig for.their department of agri- 
culture, Apparently, too much 
guesswork Is associated with assess- 
ing the right time to lift plants for 
storage during the winter, following 
a hardenlng-off period in the autumn. 

Measurement of the plants (in this 
case the strawberry) resistance, 
electrical that is, they have estab- 
lished a direct correlation with the 
fittest time to dig 'em up. This 
resistance changes (they don't say 
how) with the sudden drop in 
temperature immediately preceeding 
the winter, thus permitting early 
removal of the less hardy plants 
before frost damage can occur,—Do 
I hear an "ohm groan" from the non- 
gardeners? 

GETTING THROUGH 
Would you believe, communication- 

without-wires (apart from jungle 
drums, semaphore, and heliographs) 
was "old hat" before either Marconi, 
or,, that great Russian, Popof, 
"Invented" radio? Actually, It was 
about 1866-, even prior to the invention 
of the electric lamp, that a dentist, 
one Mahlon Loomis, demonstarted a 
workable electric wire-less set-up 
over a distance exceeding 14 miles. 

Just how this worked is not terribly 
clear, but in essence it consisted of a 
pair of kites, one at each station, 
carrying some several hundred feet 
of wire "line". This, at the "trans- 
mitter" was grounded to earth, while 
at the "receiver" it was terminated to 
earth via a sensitive galvanometer. 

The principle of operation seems 
to have been one which-relied upon 
charged alrcurrents and, presumably, 
a stiff breeze to boot. But credit 
where it is due, he did manage in 
some way (by, probably, making and 
breaking the transmitter earth * 
connection) to interfere with the static 
charge In the vicinity of the wire and 
so influence the overall electrical 
equilibrium: sufficient, certainly,.to 
be detected well over ten.miles away. 

Obviously, there must have been 
both considerable delays, and un- 
certainty about the reception (par- 
ticularly for changes in wind direction 
and speed) but his idea at the time 
carried enough conviction for two fair. 
sized companies to be formed; un- 
fortunately, poor old .Loomis died 
without ever fully' realising his 
ambitions and with him too did the 
"atmospheric communicator". 

RADIO VACUUM 
You might be interested to 'hear 

that even today people are experi- 
menting with methods foreign to 
normal transmission techniques to 
overcome the many disadvantages, 
to name poor penetration of the walls 
of buildings as a typical one. Just 
the other day I learnt that Dr Richard 
Arnold of Argonne National Labora- 
tories in Illinois managed to achieve 
success with the transmission of a 
pulse-coded signal along a muon 
beam of all things! Since muons 
are atomic particles, detection con- 
sisted of a scintilation counter 
arrangement. 

If this were not enough, my 
colleague, Inspired by all this chat 
about, particulate transmitters, 
assures me that once he has over- 
come the teething troubles with the 
bag size of the- laboratory vacuum 
cleaner, he is enfirely convinced that 
we will be able to announce the birth 
of the worlds first dust'n'soot scatter 
propagation system; what do you 
think? 

NASTY TASTE? 
Apart from the ferry, Gosport now 

seems to be in the position to capture 
our hearts with yet another singularly 
cunning piece of wizardry; a firm 
there has brought Into being an 
electronic (more accurately, ionic) 
water de-bugging device. 

Designed to clip into the supply 
pipe, it works on the principle that 
bacteria have a common dislike for 

silver ions, and comprises simply a 
pair of electrodes which cause ions 
to go into solution and rapidly inter- 
act with the bugs, "doing them in" 
very quickly. One of these units can 
comfortably handle as much as 250 
litres of brackish aqua In a little over 
a minute or so. 

Good news for campers, but what 
happens once It's in the gut, I 
wonder? Perhaps the stomach's 
hydrochloric acid converts it to the 
chloride which ought to be very harm- 
ful, except to your pocket; have you 
seen the price of silver recently? 

e 

QUESTION OF FITNESS 
' Probably because I'm a bit of an 
"odd-ball" anyway, the Editor and I • 
sometimes have difficulty agreeing 
about the relevance of subject matter 
in this column to the field of'elec- 
tronics; and, since this magazine is 
one which sets out to deal fairly 
exclusively with the subject, it-isn't 
unreasonable that he should expect 

,.there to be some link. But there's 
the problem. Just what is some 
link? And by exclusively, do we', 
really mean restrictive? 
•Each time you buy your copy of 

P.E. have you ever wondered whether, 
sooner or later, the "crunch" might 
come when there will be literally 
nothing left to invent? Of course, 
there are the good old standbys like 
electronic doorbells, burglar alarms, 
and so. forth, plus even more 
sophisticated ways of doing these 
same things in miniature. But what 
then ? 

In this inventing iark, for whatever 
the outlet, it seriously looks as if, to 
survive, we must look upon our 
particular subject in a less exclusive 
way. Indeed, to innovate in the real 
sense of the word must require us to 
never completely exclude any other 
discipline, just in case it turns out to 
be vital! 

Once we (and, certainly, industry) 
accept this maxim, my prediction is 
that it will only be a matter of time 
before technology sees the "birth" of 
Interfacing Engineers capable • of 
performing a sort of inter-disctplinary 
Integration. Henceforth, instead of 
knowing an awful lot about a little, 
they will be in the unique position to 
discover myriads of, previously un- 
heard of, applications from the 
suddenly limitless number of avail- 
able permutations. 

Let's drink to the daring, the real 
innovators, and to the possession of 
minds thafrnever permit us the hollow 
excuse to be bored stiff!- 
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This month the Tone Control module will be described 
together with some notes on the setting up of an 

experimental sound studio. 

HUTCHINSON TONE CONTROL 
The tone control circuit used in the Synthesiser 

is based upon the design by P. B. Hutchinson which 
appeared in Wireless World (November 1970) and 
which, in turn, was inspired by R. Ambler's design for a 

Tone Balance Control" which was published in the 
March 1970 issue of the same journal, A number of 
minor changes have been made to the original circuit 
in order to make it fully compatible with the circuitry 
in the Synthesiser but the frequency selective network, 
suggested by Hutchinson have been retained. 

The type of tone control usually adopted for - the 
majority of domestic equipments is that in which the 
greatest effect occurs at the extreme ends of the audio 
frequency spectrum while the mid-band frequencies 
remain relatively unchanged. The Baxandall and 
Siemens designs provide just such a characteristic. In 
recent years however there has been a tendency towards 
extending the scope of the tone controls in domestic 
equipment. 

For purely domestic purposes there is no doubt that 
the ability to manipulate the frequencies over the whole 
of the audio frequency spectrum can make an enormous 
difference to the quality and effect of the ensuing 
sound. The Hutchinson tone control circuit combines 
many of the advantages of midi-band correction with 
relatively severe "end of range" effects all of which are 
extremely useful to the experimenter in sound. 

TONE CONTROL RESPONSE CURVES 
Fig. 6.1 shows a graphical representation (shown 

dashed) of the kind of effect obtainable by means of a 
conventional tone control circuit of the passive kind. 
Note that there is very little effect on the mid-range 
frequencies even when the treble and bass controls are 
adjusted to their maximum value positions. 

On the other hand, the designed response of the 
Hutchinson circuit (shown solid) provides an overlap of 

• bass and treble responses ranging from about 200Hz to 
4kHz. The provision of separate boost and cut controls 
to both the bass and treble ranges therefore means that 
it is possible to tailor the overall characteristic of the 
curve to suit many particular applications. It is, for 
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example, possible to build up tonal correction curves to 
compensate for deficiencies in sound transmission 
transducers such as pick-ups or loudspeakers. 

, The basic principle of operation is illustrated graphic- 
ally in Figs. 6.2 and 6.3. Each potentiometer in the 
circuit controls the 3dB frequency of a curve having a 
slope of about 6-7dB/octave, the function of the 
potentiometers being in accordance with the direction 
of the slope. In Fig. 6.2 the dashed lines (I) represent the 
effect on the audio frequencies when all the controls 
are set flat. Since both the boost and cut selective 
networks are designed to have a fairly close match a 
similar result is obtained if all controls are "set to their 
maximum positions. 

With all the controls set flat, the effect of advancing 
any one of them is to bring the related slope further 
into the audio spectrum. The dotted line (2) shows the 
result of advancing the treble boost control about 
halfway. So far, of course, the resultant curve is 
similar to that obtainable from a conventional tone 
control circuit but if the treble cut control is now 
advanced from its flat position the effect is to reduce the 

' i 

Fig. 6.1. A comparison of characteristic curves 
obtained from a conventional passive tone control 
(shown dashed) and those from the Hutchinson 
circuit (shown solid) 
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degree of boost to the upper frequencies without 
affecting the boost applied to the middle frequencies. 
This is shown as the overall resultant (4) by means of the 
solid line in Fig. 6.2. 

An advantage of this form of control lies in the 
possibility of combining the effect of boost and cut 
settings from opposite ends of the spectrum to provide 
a resultant slope of up to 12-14dB/octave, A typical 
curve obtainable from such combination is shown in 
Fig. 6.3. 

TONE CONTROL BASICS 
The general form of the tone control circuit is shown 

schematically in Fig. 6.4, from which it will be seen 
that two frequency selective networks are employed. 
One lies directly in the signal path to the operational 
amplifier and acts as the cut network whilst the second 
lies in the amplifier feedback loop and acts as the 
boost network. 

The design of each network is identical and is shown 
in Fig. 6.5. Cl, R1 and VR1 form a simple first-order 
high pass filter with a slope of about — 6dB/octave. 
The 3dB frequency is given by I/CR where C is the value 
of Cl and R is the value of Rl in series with the 
value of VR1. With the component values shown the 
highest 3dB frequency is thus 1 •54kHz and the lowest 
is 28Hz. C2, R2 and VR2 form a simple first-order 
low pass filter again with a slope of about —6dB/ 
octave. In this case the highest 3dB frequency is 
22-6kHz and the lowest is 415Hz. 

The same network is able to provide boost character- 
istics since, in the feedback path of the operational 
amplifier, it reduces the a.c. feedback thereby increasing 
the gain of the amplifier. 

Depending upon the settings of the potentiometers 
the input impedance of the frequency selective networks 
can vary between 470 ohms in parallel with 470 ohms 
at minimum and 25-5 kilohms in parallel with 25-2 
kilohms at maximum. It is thus necessary to provide a 
driving source having an output impedance of less than 
200 ohms. 

Similarly, it is necessary to compensate for changes 
in output impedance of the tone control circuit by 
driving into a load of 50 kilohms or more. 

1 i 

'0 I 
t v 

,4 

j 1 

Fig. 6.2. Operation of the Hutchinson Tone Control 
circuit. Controls set flat" ® , treble boost advanced- 
other controls flat ® , projected treble boost and cut 
with controls adjusted separately (§), resultant curve 
resulting from summing the boost and cut curves 

Fig. 6.3. Combining controls to give a 12dB/octave 
cut-off af mid-band. Dashed curves indicate responses 
when controls are used separately 
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Fig. 6.4. Block diagram of Hutchinson Tone Control 
i 

ci 
0-22^F 

R1 < 
470 Jl < 

' R2 
^ t7o.a 

vm F 25kil 

□ 

VR2 ► 25kn. 
BASS < 
CUT 

TREBlf CUT 
i 

C2 0O15>JF 
T 

i OUTPUT 

Fig. 6.S. Configuration of high pass and low pass 
filters used in Hutchinson Tone Control 

THE COMPLETE CIRCUIT 
The complete circuit of the Tone Control is shown 

in Fig. 6.6. TR1 is an emitter follower which provides 
a low impedance drive. R10 and RU provide d.c. 
feedback to maintain the output of the amplifier at 
0 V. Capacitor C6 decouples audio frequencies from the 
d.c. feedback loop and R12 provides a limit to this 
decoupling so that the a.c. closed-loop gain of the 
amplifier is limited to about -l-36dB. In the original 
circuit this was found necessary to avoid resonances 
at the extreme ends of the audio spectrum under 
conditions of maximum boost. The resonances were 
caused by interaction between the boost characteristic 
and the d.c. feedback loop at the bass end, and the 
high frequency compensation of the amplifier at the 
treble end. 
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TONE CONTROL MODULE 
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Fig. 6.6. Circuit diagram of the tone control 
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598 Practical Electronics July 1973 



The original circuit utilised a 709 operational amplifier 
as the active element and substitution of a 74! has 
resulted in the virtual elimination of high frequency 
resonance problems. However there is the possibility 
that low frequency resonance may remain under 
conditions of maximum bass boost although this can 
be tuned out by careful adjustment of the value of R12. 

ASSEMBLY 
Construction of the module should generally follow 

the pattern already outlined, that is, assembly and 
wiring of the front panel components followed by 
assembly of the module hardware and finally the 
wiring in of the circuit board. 

Layout of the components on the circuit board is not 
too critical and the recommended circuit board layout 
is shown in Fig. 6.7. 

Some care should be taken in wiring up the potentio- 
meters since it is quite easy to wire these in the wrong 
way round and this will give rise to some very odd 
results during testing out the finished module. Fig. 6.7 
also shows the component layout and wiring on the 
front panel and McMurdo plug. 
TESTING 

Testing the module covers only the establishment of 
performance characteristics at various points in the 
audio spectrum and it is recommended that a sine 
wave oscillator be used for this purpose. Starting with 
the oscillator at 20Hz the frequency should be advanced 
in multiples of 20Hz up, to and including 100Hz and 
thereafter in multiples of 200Hz up to 1,000Hz. 

From 1,000Hz the frequency advance should be in 
steps of 2,000Hz. This procedure will give about 
20 points on the graph and should be quite sufficient 
to establish the circuit characteristics. 

COMPONENTS... 

TONE CONTROL 
Resistors 

R1 33kQ 
R2 lOkfi 
R3 1'5kn 
R4 470fi 
R5-R6 4700 (2 off) 
All 2% i watt metal oxide 

Capacitors 
C1 22^F tantalum .16V 
C2 0-22/tF polyester 
C3 0-015/xF polystyrene 
C4-C5 SO^F elect. 25V (2 off) 
C6 lO^F elect. 25V 
C7 0'22/xF polyester 
C8 0-015|uF polystyrene 

Integrated Circuit 
IC1 741C Spin d.i.l. 

Transistor 
TR1 BC107 

Potentiometers 
VR1-VR4 25kn linear min. moulded carbon 

(4 off) 

Miscellaneous 
JK1-3-5 mm jack socket, SKI—2 mm miniature 

socket, 0-1 matrix Veroboard 
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The measuring procedure should be repeated five 
times, the first being with all controls set fiat and 
subsequent measurements with each of the individual 
boost and cut controls set to maximum in turn. If 
component values have been chosen as specified the 
resultant graph should bear a very close resemblance 
to that shown in Fig. 6.1. 

There is little to be said concerning the actual usage 
of the module since, as with all tone control circuits, 
the position of the various controls will be dictated 
by a variety of circumstances not least of which is the 
individual constructor's preference. The little extra 
trouble involved in the manipulation of four controls 
is well rewarded by the greater versatility of the system 
in the provision of exactly the sound required. As a 
general guide to module usage there are two basic 
methods of operation. 

Tonal correction curves are provided by setting both 
the boost and cut slopes to the middle of the audio 
spectrum and then moving one or the other out until 
the required effect has been achieved. 

Simple boost or cut characteristics are obtained by 
setting all the slopes to the extreme ends of the audio 
spectrum and then moving the appropriate one in 
towards the middle until the desired effect is achieved. 
If only one control is manipulated in this latter case the 
resultant slope will, of course, be about 6dB/octave. 

FORMING A STUDIO 
In part four of this series the reader was introduced 

to the idea that the tape recorder was a very necessary 
adjunct to the Synthesiser if the full potential of the 
instrument were to be realised. This idea may be 
extended by considering the Synthesiser as the central 
focus around which may be constructed a simple yet 
versatile sound studio capable of providing a wide range 
of facilities to the keen experimenter. Thus, in addition 
to the tape recorder, there are a number of other items 
of so-called peripheral equipment which may be 
added to and usefully extend the versatility of the 
system. Fig. 6.8 illustrates one possible arrangement 
which utilises a fairly wide range of external apparatus. 

In common with the basic concept of modular 
construction for the Synthesiser, the establishment of a 
studio may also be considered on the basis of a form of 
modular growth in which individual pieces of apparatus, 
including the Synthesiser, are treated" as separate 
modules. In the Synthesiser itself all the modules plug 
into a bus-bar system which provides power supplies 
and signal paths for the interconnected, prewired 
modules. In a similar fashion the studio must have a 
central signal routing system and this is provided by 
what is known as the main patch. The power supplies 
for the studio apparatus are not, however, routed via 
the main patch, and the provision of a power supply 
distribution system will be dealt with later in these 
notes. 

THE MAIN PATCH 
The main patch in any studio is thus a very important 

piece of apparatus. Ideally it should provide a rapid 
means of interconnecting the signal pathways of all the 
apparatus incorporated in the studio in virtually every 
possible configuration and do so with a minimum of 
noise and crosstalk addition. 

There are a number of possibilities for the con- 
struction of the main patch, the actual method adopted 
depending largely upon the means and inclination of 
individual constructors. It is worthwhile stressing, 
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Fig. 6.8. One possible arrangement of apparatus to form an experimental sound studio 

however, that a little extra quality in components 
chosen and effort expended in construction will be 
amply repaid in terms of reduction in the problems 
associated with poor contact assemblies. 

One method of construction involving very little 
effort on the part of the constructor lies in the employ- 
ment of ready-built patching matrices such as those 
manufactured by Sealectro Ltd. Matrices of a similar 
type are supplied "built-in" ina number of commercially 
available synthesisers and have proved to be quite 
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Fig. 6.9. Arrangement of jack sockets to form a 
patch board 
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successful in this application. The adoption of a ready- 
built matrix has the advantage that the patch can be 
assembled very quickly. In addition, the space taken 
by the patch is very small indeed although this could 
perhaps be something of a disadvantage if the screened 
signal cables for connection to the matrix are of any 
size at all. Another idea for .the construction of a 
patching system is the use of 3'5mm jack sockets 
arranged generally as shown in Fig. 6.9. It is important 
to note that the type of jack sockets employed should be 
of the open-circuit variety. 

The type of main patch employed in professional 
circles frequently makes use of a system based upon 
standard G.P.O. type jacks. Although rather larger 
than either of the other possibilities mentioned the 
greater contact area and general robustness of the 
components involved makes this latter system worthy 
of consideration if any serious work of high quality is 
envisaged. In terms of cost the system is not significantly 
more expensive than those previously mentioned.' 

OVERCOMING HUM 
Perhaps one of the greatest problems associated with 

the interconnection of a range of apparatus lies in the 
formation of ground or hum loops within the system. 
In some circumstances the source of the hum can be 
quite difficult to trace and it is therefore worthwhile 
expending a little time in establishing a system which 
eliminates, from the outset, as many sources of hum as 
possible. 
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By far the greatest source of hum lies in the formation 
of loops through the earthing system of mains powered 
apparatus. The frequency of the hum can vary between 
50Hz and 120Hz depending upon the mains frequency 
and type of rectification employed. Until quite recently 
the majority of mains powered apparatus employed 
the live chassis method of construction in which the 
signal ground was common with the mains earth. 
This type of apparatus provides the greatest hazard as 
far as the formation of hum loops is concerned. 

COMMON POINT EARTH 
Connection of a number of pieces of mains powered 

apparatus into the main patch may be accomplished 
as shown schematically in Fig. 6.10. tn this case power 
supplies are distributed from a panel which has one 
common earth to the mains. Screened signal cables 
are used where the screen is disconnected at one end 
of the cable only. Thus the connections at the main 
patch are made on high signal levels only while the 
circuit is completed through the common earth in the 
power distribution panel. 

Although these latter remarks apply particularly to 
apparatus in which live chassis contruction has been 
employed, a similar form of interconnection may be 
employed with apparatus wfiich has a fully floating 
signal ground, i.e. there is no electrical connection 
between the signal ground and the mains earth. 

In circumstances where all the apparatus involved is 
of this latter form of construction it is necessary to 
provide a common ground return on all signal lines 
and this is best done by connecting the screens of all 
signal cables to a common point at the main patch. 
This latter point is left floating except in the case where 
mixed types of apparatus are being used and, in these 
circumstances, the signal cable screens of apparatus 
with floating outputs only are commoned at the main 
patch and this point then returned direct to mains 
earth. 

CHOOSING THE RIGHT CABLE 
A second prime source of hum lies in the type of 

cable used to route signals and its relationship to the 
• m 
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impedance of the inputs to which it is connected. It is 
best to choose a signal cable which is compatible with 
both low and high signal level inputs and thus one 
should steer clear of the majority of commercially 
available so called miniature signal cables which are 
prewired to a range of plugs and sockets. Unfortunately 
many of these, whilst perfectly suitable for the trans- 
mission of relatively high level signals into high imped- 
ance loads, are quite unsuited to low impedance 
networks due to the relatively high impedance and 
core/screen capacitance of the cable itself. 

A signal cable which should prove suitable for most 
purposes in the studio will have a nominal impedance of 
about 50 ohms and a core screen capacitance of not 
more than 100 picofarads/metre. 

CHOICE OF PERIPHERALS 
Referring again to Fig. 6.8 the choice of peripherals 

for the Synthesiser must rest primarily with the indivi- 
dual, the only limiting factor being the compatibility of 
one unit with another. Although all the equipment 
shown is available commercially in several different 
forms a large proportion of it could be constructed at 
home with the aid of designs published. For example 
the Synthesiser Reverberation Amplifier (to be published 
next month) can be employed, without modification, to 
drive the spring line unit type HR162 available from 
Henry's Radio Ltd, Commercially available reverbera- 
tion units include those manufactured by Eagle, 
Grampian and Sansui ranging in price from about 
£20 to £70 and offering a variety of facilities. 

The choice of mixers is legion and can range from the 
four channel T.T.C.-B2005 distributed by Adastra 
at about £4 to the four channel Unimixer by Soundex 
at prices from about £90. Again, however, the con- 
structor may opt to build his own mixer from a range of 
published designs. 

The choice of filter units is rather more restricted for 
domestic users but for those with about £200 to spend 
the Levers-Rich A50I offers' full audio spectrum 
equalisation in seven bands. 

THE TAPE RECORDER 
As with the case of the mixers, the choice of tape 

recorder is extremely wide but can be narrowed down 
by application of a list of specific requirements which 
are desirable although not absolutely mandatory. 
In professional circles the production of a Synthesiser 
recording may entail a mix-down from perhaps as 
many as twenty-four discrete tracks. In these circum- 
stances the final master tape will have been involved 
in only one tape to tape transfer and consequently the 
recorded sound is likely to have suffered only the very 
slightest loss in quality. 

If the amateur attempts to simulate these professional 
methods (in terms of tracks involved) with the equipment 
normally available to him there may be as many as 
fifteen to twenty tape transfers involved in a very 
complex recording. Thus the quality of sound on the 
tapes involved in a number of transfers is likely to be 
much reduced in comparison with the original. This 
factor alone provides the first and foremost requirement 
of any tape recorder to be used for creative work and 
that is quality. 

In general terms the purchaser should invest in a 
machine which offers the best possible specification 
coupled with a minimum number of features designed 
to ease the problems entailed in the production of 
good quality^ recordings. These may be summarised 
as follows. 
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NEWS BRIEFS 

SPECIFICATION AND MACHINES 
Three speed machines are preferable with 38cm/sec: 

19cm/sec and 9-5cm/sec providing the ideal Speeds 
below 9-5cm/sec are unlikely to be very useful. Three or 
four heads with provision for "on" and "off" tape 
monitoring. Stereo quarter track machines having 
sound-with-sound facilities, ideally through the medium 
of an input mixer, provide the minimum facilities for 
just about the only form of multitracking available 
to the average amateur. 

There are a number of tape recorders on the market 
which combine an excellent technical specification 
with the features listed above. Amongst these are: 
Akai 1720L and GX220D; Beocord 1600; Ferrograph 
702 and 704; Philips N4418 and N4450; Pye 9137; 
Rovex Series 77 1104; Sony TC630. and TC270; 
Telefunken M204TS; Uher Royal de Luxe. 

As far as sound-with-sound or track transfer is 
concerned most of the recorders listed employ slightly 
different methods of providing this facility involving 
the use of one or more switches and, in some cases, an 
external signal routing cable. In this respect the 
Philips N4450 is notable in that, after laying down the 
first recording, this may then be transferred back and 
forth between tracks, with or without the addition of 
further material, by the manipulation of a single 
switch. This latter recorder also incorporates facilities 
for the addition of echo/reverberation again at the 
throw of a switch. 

DECK CONVERSION 
Recorders offering the facility of more than two 

tracks, or four tracks if one includes the quadraphonic 
types that are beginning to make their appearance, 
would normally be expected to be priced out of the 
reach of most amateurs. The determined constructor, 
however, could do worse than consider the conversion 
of some of the computer decks which become available 
from time to time. Several of the capstan driven decks 
now available from about £40 are superbly engineered 
devices and suitable for conversion. The speed of 
computer decks is usually quite high but this need not 
necessarily be a disadvantage since it would be used for 
record and replay of its own material only. 

Heads are available from a number of sources. Gres- 
ham, for example, manufacture an eight-track, half-inch 
head for record/replay purposes at a price of around 
£70-£80. For the purposes of erasing, economies can 
be made by stacking a number of stereo erase heads. 
The electronics for the recorder could be based on the 
Hi-Fi Tape Link (recently published in this magazine) 
or, alternatively, on the range of Motorola integrated 
circuits designed specifically for tape record/replay 
purposes. 

OTHER ADDITIONS 
The addition of a Dolby B noise reduction unit 

should be a prime consideration and for a studio 
system it is best to choose a discrete unit rather than 
have the system built-in to a recorder. 

Other useful additions to the studio include a separate 
power amplifier with speakers for monitoring purposes 
and a suitable turntable unit. These latter items could 
generally be "borrowed" from the domestic Hi-Fi 
system as and when required. 
Next Month: The Meter Unit; Voltage Controlled 
Reverberation Amplifier and Ring Modulator. 
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Telephone Scrambler for Commercial Use 
Cor businessmen who require absolute security in their 
■ communication, EMI have introduced a new electronic 
scrambler for use with both private and public telephone 
networks. Known as the Privateer it is suitable for a wide 
number of applications in business, commercial and 
industrial organisations. 

Once a telephone call has been set up in the conventional 
manner the Privateer telephone is brought into operation 
simply by pressing a separate switch. Subsequent con- 
versation is then electronically scrambled as it is trans- 
mitted to the telephone line, and only becomes intelligible 
when it is unscrambled by matching equipment at the 
receiving end. 

Coinnmial Radio 
Ctudio automation is expected to be a major feature in 
^ many^ of the radio stations forming Britain's new 
commercial network which will start broadcasting within 
the next 12 months. The trend is being set by London's 
general entertainment channel Capital Radio, which is 
aiming for equipment which can automatically select and 
play a high proportion of the station's daily programme 
output from material stored on magnetic tapes. 

Negotiations are going ahead with EMI to supply equip- 
ment from their extensive range of Schafer radio auto- 
mation systems. 

Equipped with a solid-state memory, this system is able 
if required, to provide a full 24 hours of continuous broad- 
casts—the memory being programmed to select on a time 
or sequential basis pre-recorded "events", including enter- 
tainment, commercials, and station announcements, from 
its vast repertoire. Using a keyboard, an operator can 
insert a complete day's programme in the memory, building 
up the programme on a minute by minute basis if required. 

Data Transmission 
IvJany different kinds of information, from heartbeats to 

. motorway hazards, can now be transmitted over Britain's public telephone network in a new communica- 
tions service introduced by the Post Office on June 1. 

During trials, the new Date! 400 service has already been 
used to send heartbeat readings from a small hospital to a 
large one a mile away, and information on river pollution 
has been sent to a Government laboratory. The latest 
development being studied at the moment is the sending of 
information on motorway hazards and weather conditions 
to a central monitoring point. 

Golden Jubilet; 
IN April the well-known components manufacturers, A. F. ■ 1 Bulgin & Co. Ltd., celebrated their 50th anniversary 
with an announcement of unbroken profit figures stretching 
back over the full 50 years to 1923 when Arthur Bulgin 
started the company on £100 capital. 

It is perhaps indicative of the value of "service" that this 
organisation who hold as their aim to provide customers 
with a service through a family companyj that they have 
managed to succeed so well in the face of growing and 
aggressive international competition. 

At the celebrations Arthur Bulgin, managing director, 
presented three new members of the company's 25 Year 
Club with gold watches including Albert Ridpath, foreman 
of the injection moulding section, who becomes the 50th 
member of this club. Quite a record for a company 
started on £100 and still running as a family concern. 
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LOGIC TUTOR 
  
D O 

NAND GATES 

□ □ 

TO avoid having to make, and use, three different types of 
circuit (AND, OR and NOT gates) to provide logic 

functions; the modern logic designer uses exclusively NAND 
gates. By suitable arrangement of these it is possible to 
generate any logic function that Is desired and this type of 
gate is to be used throughout this series. 

NAND VARIANTS . 
A NAND gate is made by Inverting after an AND: the 
simplest possible circuit is shown in detail In Fig. 3.1 and 
depicts a basic form of DTL (Diode Transistor Logic). The 
DTL used in the Logic Tutor is only a minor variant of this 
circuit; do not confuse this with the basic TTL (Transistor 
Transistor Logic) NAND gate—Fig. 3.2—which, although it 
carries out the same function, has entirely different input 
gating and output stages. 

Though NAND is a compound of AND with NOT it is so 
commonly used that It is considered to be yet another 
fundamental gate and as such has a standard symbol of its 
own (Fig. 3.3.)' ^'s possible to obtain I, 2, 3, 4 and 6 Input 
NAND gates as standards and certain DTL gates have facility 
for the number of inputs to be expanded by adding extra 
diodes at the expander node. 

Select a two input NAND on the Logic Tutor and connect 
the inputs to two logic level switches monitoring the output 
level on one of the lamps. The output wlll_be the inverse of 
AND as shown in the truth table (Q = A-B) which means 
that the output will always be level I until all the inputs are 
at level I and at that condition the output will fall to 0. 
Verify this for yourself and then do the same with a 4 input 
gate. 

INVERT FROM NAND 
We demonstrated INVERT last month, but now look at the 
truth table and Fig. 3.4 to see how this came about Consider 
a gate with Inputs A and B shorted together and the shorted 
node called X. ■ If X is I both A and B will be l-refertothe 
truth table and see that two ones on the input of a NAND 
give an output 0. If X is made 0 both A and B will be 0 and 
this Is shown to give an output of I, Thus whatever X is the 
output is the opposite—an INVERT or NOT function. 

Another way of obtaining INVERT is to make input B 
permanently a level I. Whatever A Is. the output will be 
the opposite. 

A point worth noting is that In all forms of current sinking 
logic (DTL and TTL) a floating input to a NAND gate will be 
presumed (by the gate) to be at level I however it is bad 
practice to leave spare inputs of a gate disconnected as they 
are liable to pick up stray signals and cause severe logic 
ambiguities. 

AND FROM NAND 
If the NAND function is obtained by inverting AND we can 
get back to AND by inverting again after a NAND gate as 
shown in Fig. 3.5. The output is A-B Inverted—the double 
negate cancels and we are left with simply A*B. 

As an exercise try and simulate a six input AND using any 
of the NAND gates available on the Logic Tutor (expanders 
are not permitted!). We shall publish an answer next 
month and at the same time describe De Morgan's Theorem 
and show how to use this in conjunction with NAND logic 
to produce OR. by M. Hughes 
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Fig. 3.3. Two forms of NAND gate 
together with a truth table 

Q O- -o 

Q = K' 0-x 
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Fig. 3.5. The AND function from NAND gates 
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TWIN POWER SUPPEY 

The use of integrated circuits has made it possible 
to make a high quality regulated supply incor- 

porating a current limit facility using a surprisingly 
small number of components. Since the supplies 
are so simple and inexpensive, a twin power supply 
unit is a practical possibility, and is extremely useful 
especially in development work. 

The current limit facility is one which is not found 
except in the most expensive power supply units, and it 
will be found to be extremely useful—sometimes in 
rather unexpected ways. Apart from its use as an 
overload protection and as a constant current source, 
the author has found it to be an excellent way of 
testing Zener diodes! 

The current limit facility is nearly as accurate as the 
voltage regulator and, if required, the unit may be 
used as a constant current source. 

© 
ftcNCE 

LOAD 

UNREGULATED D.C. 

?-WA 
TRA 

en 

LOAD 

REFERENCE VOLTAGE 

Fig. 1. The basic voltage Fig. 2. The basic current 
regulator circuit limiting circuit 
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By G. S. SCHAJER 

CIRCUIT DESCRIPTION 
The integrated circuits used are the 741 operational 

amplifiers (op amps) which are cheap and readily 
available. The operational amplifier differs from the 
ordinary-amplifier in as much as that it has two inputs, 
an inverting one (marked with a minus sign) and a 
non-inverting one (marked with a plus sign). 

If there is a small difference between the voltages 
applied to these inputs, the output will change according 
to the magnitude and polarity of the difference. The 
op.amp may therefore be used as a difference amplifier. 
This is the case in the circuit shown in Fig. I, which 
shows a voltage follower circuit. 
. ^he output of the op amp is controlling a transistor 
m the supply rail of an unregulated supply. It is 
comparing a reference voltage and the output voltage 
and amplifying the difference. If the output voltage 
falls, the input to the transistor is increased, tending to 
restore the output to its original value. Similarly an 
increase in output will cause less current to the transistor 
base and thus decrease the output. 

Since the op amp has a very high gain, the input 
need only change by a small amount for it to produce a 
substantial restorative action. The output thus follows 
the reference voltage with a high degree of accuracy. 

CURRENT LIMITING 
Fig. 2 shows a basic current limiting circuit. It 

functions in exactly the same way as the voltage 
regulator except that instead of the output voltage, the 
voltage drop across RA (and thus the current) is 
compared with the reference. 

The current at which the circuit limits is dependent on 
the reference voltage and the value of the resistor 
according to the relationship; 

Current limit = Reference Voltaee 
 irA 

6- 
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Fig. 3a. Circuit diagram of one half of the electronics of the Twin Power Supply 

SPECIFICATION 
Two identical supplies with, complete isolation 
Fully variable* dutput voltage 2 to 15V 
Fully variable current limit 35mA to 1A 
Ripple at 15V, 1A s 0-4mV 
Voltage regulation 0*1% 
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If the circuit is operated in the region of current 
limiting it makes a good constant current source. Its 
accuracy is nearly as good as that of the voltage 
follower. The slight deterioration is due to the 
thermal instability of the resistor. 

FULL CIRCUIT DIAGRAM 
The voltage follower and the current source may be 

used together as shown in the full circuit diagram, 
Fig. 3a. The reference voltages are made adjustable so 
that the output voltage and the current limit may be 
adjusted. 
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Fig. 3b. Mains input and switching arrangement for the complete Twin Power Supply 
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COMPONEHTS... 

Resistors 
R1 3-3kn 
R2 680 
R3 680O 
R4 IkO 
R5 22kQ 
R6-R9 10kO (4 off) 
RIO 20.10W wirewound 
R11 4-7kQ 
R12 470 
All ±10% |W carbon except R10 

Potentiometers 
VR1 5kfi linear 
VR2 5kf2 linear 

Capacitors 
C1 2,000^F 50V elect. 
C2 50/iF 25V elect. 
C3 50^F 15V elect, 
C4 0-VF 250V polyester 
C5 0-VF 250V polyester 
C6 50/xF 25V elect. 

Integrated Circuits 
101,102 741C (2 off) 

Transistors 
TR1 OC83 
TR2 0036 
TR3 ACY19 
TR4 2N3055 
TR5 2N3053 

Diodes 
Djl-4 1N4001 (4 off) or 2A bridge rectifier 
05 1N4001 
06 16V 400niW Zener 
07 12V 400mW Zener 
08 1N4001 

Switches 
51 D.P.D.T. mains toggle 
52 5 pole 3 way, make before break, rotary wafer 
53 Push to make release to break, pushbutton 
54 D.P.D.T. toggle 
All the above components are for one half of 

the Twin Power Supply except SI and S2, 
only one each of these being required 

Miscellaneous 
T1 Douglas MT127 0-24-30-40-48-60V 2A 

-ME1 1A f.s.d. Sin meter 
ME2 20V f.s.d, 3m meter (or 15V if available) 
PL1, SKI Bulgin P360 mains plug and socket 
PL2, SK2 B7G plug and socket 
PL3, SK3 B7G plug and socket 
LP1 Mains neon with integral resistor 
FS1 2A fuse and holder (2 off) 
FS2 500mA fuse and holder 
Terminals (4 off) 
0-1 Sin matrix edge connectors and Veroboard 

(optional) 
Case, plastic feet, paxolin panel, Veroboard, 

printed circuit board, power transistor insulating 
set (4 off) 

A germanium transistor (TR1) biased by a silicon 
diode (D5) is used as a constant current source to feed a 
Zener diode (D6) thus giving a very stable reference 
voltage. Since the output voltage cannot be taken 
below 2V a resistor, R3, is connected in series with the 
potentiometer VR,1 to make.the minimum reference 
voltage also 2V. 

The current limit reference Zener diode (D7) does 
not need similar stabilisation as it only operates when 
the load current is constant and hence the rail voltage is 
not changing. A maximum of 2V is required for this 
voltage and this is obtained from a 12V Zener (D7) and 
a resistor R5 in series with yR2 to produce the required 
voltage at the potentiometer wiper. 

The outputs.of the op amps do not run directly to the 
output transistors but via driver transistors in the super 
alpha pair configuration. This prevents overloading 
of the op amp output which can only supply 25niA. 
The 741 has indefinite short circuit protection which is 
comforting during testing. 

Under extreme conditions one or other of the output 
transistors is dissipating nearly the full power input of 
the supply from the transformer, i.e. about 20W. The 
need for heatsinking is obvious and should be taken 
into account when deciding the output power required. 

OUTPUT VOLTAGE MONITORING 
The connection from the inverting input of IC2 is 

connected directly to S4 (Fig. 3b) so that the voltage 
drop in meters, switches and wiring does not affect the 
regulation of the supply. When S4 is closed the input 
to the op amp is connected to the output terminal and 
so any voltage drop across the switch due to contact 
resistance will similarly not affect the regulation. 

When the switch is off the supply is disconnected 
from the output but the high impedance op amp input 
is still connected to the supply by R12. This enables 
the supply to operate so that the voltage and current 
limit may be set when S4 is off. The current limit set 
switch S3 is independent of S4. 

c, A reverse biased diode D8 is connected across the 
output terminals to protect the supply from back e.m.f. 
when disconnecting a reactive load. 

Resistor R11 is included so that the supply has a load 
in the absence of any external load. C6/protects 
against high frequency oscillation and €5 reduces' 
mains borne interference. 

THERMAL EFFECTS 
The 2Q resistor in the current limiting circuit should 

be a high wattage type to prevent excessive heating 
which causes resistance variations. A 10W type 
drifts by about five per cent which is reasonable; a 
higher wattage should be used for greater stability. 

On the prototype the rail voltage off load was 2BV. 
Under no circumstances should this voltage be exceeded 
by using a higher voltage transformer as this will 
damage the integrated circuit. On a IA load the rail 
voltage drops to 21V. 

Meters are provided to measure the voltage and 
current output of the two supplies. It is possible to 
switch them from one supply to the other, but without 
breaking the continuity of either supply, and yet 
maintaining the isolation between the supplies. 

The circuit shows the switching arrangement required. • 
A five pole, three way, make before break switch is 
used. The centre position is "off". A make-before- 
break switch is essential, otherwise there will be a break 
in continuity during switching. 
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TB4I. «rHR4t + ICS 
GND 

H I- 

H 
rn^o o 

TRi 
O h 

•Hi h* 

h H 

VRl GHD VHt 
Copper broken at , 
Olreetionof copper strips] 

Fig. 4. Printed circuit board carrying the integrated - 
circuits and associated components shown full size 
from copper side. Also shown is the Veroboard 
carrying the Zener diode circqit 

CONSTRUCTION" 
The method of construction is a matter of personal 

choice, dictated to some extent by the materials 
available. Some thought should be put into planning 
the layout of the components and a little extra care 
when making up the unit is well worth the effort. 

Some details are given of the construction of the 
prototype, together with some of the points to remember 
when building the supply. They are given merely as a 
guide and need not be adhered to rigidly. 

The integrated circuits and associated components 
are mounted on a printed circuit board which is shown 
in Fig. 4. The two rows of holes for the i.c.s are easily 
drilled by clamping a small piece of Veroboard (0-1 in 
matrix) to the printed circuit board and using its holes 
as a template. Holders for the i.c.s may be used if 
desired. 

The Zener diodes and associated components are 
mounted on the front panel, attached to the tags of the 
potentiometers. The stabilisation circuitry for the 

Zener diode D6 is made on a small piece of Veroboard 
(01 Sin matrix) which is mounted on the back of VRl 
by means of its connecting wires. If the potentiometer 
has a metal case steps should be taken to prevent the 
Veroboard shorting. 

The layout of the front panel is shown in the photo- 
graph (Fig. 8). This was made from a piece of white 
Perspex -ftin thick. Detailed drilling details are not 
given as some of the components will vary according to 
availability. The meters shown are not generally avail- 
able but SEW series 65 meters are a suitable type to use. 

It is a good idea to connect the spindles of potentio- 
meters VRl and VR2 to the negative rails of the 
supplies as this reduces hum pickup. Use thick wire 
for the current carrying sections of the supply to 
reduce heating effects. 

TRANSFORMER 
The power is supplied by a single transformer with 

two isolated 18V, 2A secondary windings. This is not 

Tr-- 

if FIT 

Q Wt CUMIKMT 

Photograph of the 
completed Twin 
Power Supply 
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Fig. 5. Layout of the components on the back panel. Details of board A are given in Fig. 4. TR2 and 
TR4 are mounted under the boards on the panel 
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Fig. 7. Layout of the components on the Paxolin board 
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Fig. 8. Layout of the components on the front panel. Board B is shown in Fig. 4 
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Fig. 6. Diagram showing modification to the Douglas 
iyiT127 transformer 

available In this form but a simple modification to a 
Douglas MT127 will give the required result. The 
MT127 has taps at 0724-30-40-48-60 volts and these 
are connected to tags. 

The connections to the tags marked 30V and 48V 
should be carefully unsoldered and the end of the 30V 
winding should be connected to the beginning of the 
48V winding. This is shown diagrammatically in 
Fig. 6. 

One I8V supply is available at the tags of the 30V and 
48 V and the other at the tags of 24V and 60V. Check 
that the correct windings are being used with a con- 
tinuity meter and make sure that there is complete 
isolation between the two windings; Alternatively 
two 18V, 2A transformers may be used, 

PAXOLIN PANEL 
The transformer, rectifiers and capacitors are mounted 

on a Paxolin panel which fits into the bottom of the 
case, Fig. 7. Discrete diodes soldered to squares of 
stick-down copper sheet form the bridge rectifiers but it 
is probably more convenient to use a ready-made 
2A bridge. 

The back panel is a piece of 14 s.w.g. aluminium 
painted matt black and this acts as a heatsink for the 
four power transistors. Fig. 5. The p.c.b.s carrying the 
i.c.s are also mounted on this panel. Mica washers to 
insulate the transistors as well as plastic bushes on the 
bolts should be used to ensure that the transistors do 
not make contact with the panel. 

On the prototype, both the front and back panels 
were made removable by using offcuts of Veroboard 
and edge connectors to form plugs and sockets. The 
mains input is kept completely separate by using B7G 
plugs and sockets to make the connections between the 
front and back panels of the transformer. 

TESTING THE SUPPLY 
Should the supply not function check the reference 

voltages as any fault here will be reflected in the output. 
If they are alright then the fault must lie in the op amps 
or associated components. -jlf 

TRANSFORMERS 
MAINS ISOLATING SERIIS Primary KXLIW Volt* Saeondary 240 Volt* Caatra Tappad (IMV) and Earth Shialdad NLLSO AVAILABLE WITH IIS/tMV SEC. WiNOING 

M. VA Wtight No. {Wotti) lb ox 20 60 100 200 ISO JSC 500 1000 2000 

I II 3 B 5 12 9 8 12 4 IS 0 27 0 40 0 63 0 

Size on. 
7 0 x 6-0 x 6-S 8-9 x B 0 x 7-7 10 2 x 8-9 x B-3 12 0 x 10-3x10 0 9-5* 12 7 x l)-4 14 Ox 10 8 x 12-4 17 I x l|-4x (5-9 17-8 x 17-1 x 21 -6 241 x 2i-6 x 15*2 

I -77 2 62 2 88 4 83 6 38 8 55 2 32 23 70 37 50 

07 100 61 30 62 55 63 92 128 

I 13 64 4 66 67 84 
93 95 73 
TOTALLY ENCLOSED 115V AUTO TRANSFORMERS IISV 500 W»« cetill/ encloted auto Maniformer, eoinpletc with main* lead and two I ISV outlet sockets, tB-63. P & P 67p. Also available a 20 Watt version. £1-84. P & P 22p. 

LOW VOLTAGE SERIES (ISOLATED) PRIMARY 200-250 VOLTS 12 AND/OR 24 VOLT RANGfi Rtf. Ampt. Weight Size <m. Secondary Windings P 4 P 

AUTO SERIES (NOT ISOLATED) VA Weight Size em. Auto Tab* P 4 P (Watt*) lb ox 20 II 7-3 x 4-3 x 4-4 0-115-210-240 £ 0 93 
75 1 H 7-0 x 6-4 x 6-0 0-115-210-240 1-82 30 ISO 3 0 a 9 x 6-4 x 7-6 0-115-200-220-240 2-20 36 300 6 0 10-2 x 10-2 x 9-5 4-28 52 500 12 8 140 x IO-2xH 4 6-35 67 1000 16 0 11-4x14-0x14-0 11-54 81 1500 28 9 13-5 x 14-9x16 5 .. „ 16-71 2000 40 0 17-B x 16-5 x 21-6 21-82 r sj 

3000 45 8 17-4x18-1x213 ., 19-70 * 

No. 12V 24Y lb ox 111 0 5 0-25 213 1-0 0 5 71 2 I IB 4 2 70 6 3 108 8 4 72 10 5 17 16 8 11520 10 187 30 15 226 60 30 

6 3 7 8 11 13 16 12 34 0 
Ref. No. 112 79 3 20 21 SI 117 88 89 

Amps. Weight lb ox OS 10 2-0 3-0 4-0 5-0 6-0 8 0 10-0 
fief. Amps. Weight No. 102 103 104 105 106 107 I IB 1(9 

OS 1-0 2-0 3-0 4-0 60 0-0 10-0 

H> oz I II 

19 12 
Itef. Amps. Weight No- 124 126 127 125 123 120 122 

lb ox 

7-6 x 5-7 x 4-4 0-I2V at 0-2SA x2 83.x Six 51 0-12V at O-SA x 2 7 0 x $4x 57 0-I2V at i A x2 8-3 x 7-0 x 7-0 0-I2V at 2A * 2 10-2 x 7-6 x S-6 0-12V at 3A x 2 10-0 x 8-3 x 8-2 0.f2V at 4A x 2 7-9 x 10-8 x 10-2 0-(2V at 5A x2 12-1 x 9-5x10-2 0.12V at BAxa 12-1 x 11-4 x 10-2 0-I2V at I OA x 2 13-3x121x12-1 0-I2V at ISA x2 17-0x145x12-5 0-12V at 30A x 2 
30 VOLT RANGE Size cm. Secondary Tops 

8-3 x 3-7 x 4-9 0.12-IS-20.24-30V 7-0 x 6-4 x 6-0 8-9 x 7-0 x 7-6 .. „ 10-2 x 6-9 x 8-6 10-2 x 10 0 x 6-6 12 I x 10-0 x 8-6 ,. 12-1 x 10-0 x 10-2 .. 14-0x11-7x10-0 14-0 x (0-2 x 11 -4 .. 
50 VOLT RANGE Size cm. Secondary Taps 

7-0 x 7-0 x 5-7 0-19-25^33.40-50V 8-3 x 7-3 x 7-0 10 2 x 8-9 x 8-6 „ „ 10-2 x 10-2 x 8-3 12-1x11.4x10-2 12-1 x||.r* 13-3 
13 3 x 13-3 x 12-1 16-5 x |(-4 x IS-9 .. .. 

60 VOLT RANGE Size cm. Secondary Tops 
0-5 1 4 8-3 x 9-5 x 6 7 0-24-30-40.48-60V 1-0 3 0 8 9 x 7 6 K 7-6   2-0 S 6 10 2 x 8 9 x 8-6 3-0 8 8 11-9 x 9 5 x 10-0 4-0 10 6 11-4 x 9-5x11-4 6-0 16 12 13-3x121x121 .. ,. 10 0 23 2 16-5 x)2-7x 16-5 

£ P 0-93 22 1-I I 22 1-46 22 2 04 36 2-46 42 2-73 52 3-23 52 4 99 52 6-35 67 11-73 82 21-57 • 
P.4P 

Ml 2^ 1-48 36 2-21 36 2-72 42 3-23 52 4 02 52 4 80 52 6 -10 67 7-85 67 
P 4 P £ -f I 46 30 213 36 2-94 42 4-01 52 

5-31 52 7-85 67 10-25 97 11-85 97 
P 4 P 

t P 148 36 106 36 3-13 41 4 91 52 6-35 67 9 20 82 15-23 • 
LEAD ACID BATTERY CHARGER TYPES Ref. Amp*. Weifht No. 45 5 86 146 50 

Size em. P 4 P 
6 P 1 47 30 Pleaie note, these 2-23 42 units do not in- 3-37 52 elude rectifiers 3.84 52 5-71 67 

lb ox t-5 I 9 7-0 x 6-0 x 6 0 4 0 3 11 (0-2 x 7-0 x 8-3 6-0 5 12 JO-2 x 8-9 x 8-3 8 0 6 4 B-9 x 10-2 x 10-2 12 5 II 14 13-3 x 10 8 x 12-1   At) rating* are continuou*. Standard conicructlon: open with folder tagi and wax impregnation^ Enclosed styles to order. 
FULL SPEC. TRANSISTORS (E.G.) 

BCI07il08il09 lOp each. J 2N 30SS 60p each I ADI6lil62 60p pair I + mica and bushes I + mica and flushes 
Carriage via B.n.S. 

■jfcr Quantity prices on application 
ELECTROSiL RESISTORS • AVOMETERS 
PLEASE ADD 10% FOR V.A.T. 
  INC. P. 4 P. 

BARRIE electronics 
3, THE M1NORIES, LONDON EC3N 1BJ 

TELEPHONE: 01-488 3316/8 
NEAREST TUBE STATIONS ALDGATE& ALDGATE EAST 
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KONTAKT "Cold Spray 75' 
For rapid and effective fault location 
Non-toxic, non-inflammable, Cold 
Spray 75 is a chemically inert coolant 
capable of producing temperatures 
of down to —M centrigrade. It can 
also be used to prevent heat damage 
during soldering processes, for the 
rapid freezing of small articles for 
biological and technical purposes and 
the prompt location of hairline 
cracks and other faults In temperature 
dependent components. 
Other Kontakt productsi 
Kontakt 60 and Kontakt 61 for relay contact cleaning; Plastic Spray 70, transparent pro- tective lacquer; Insulating Spray 72; Kontakt 
WL, Spray Wash; Antistatic Spray 100, Antistatic agent for plastics; Politur 80, Polish and cleaner; Fluid 101. Dehydrating Fluid. 

Details from U.K. distributors: 
Special Products Distributors Ltd. 
81 Piccadilly, London WIV DHL. Tel. 01-629 9556 

PRACTICAL ELECTRONICS 
"SCORPIO" ELECTRONIC 

IGNITION SYSTEM 
PSYCHODELIC LIGHTING 

UNIT Mk. 3 

This Capacitor-Discharge Electronic Ignition system was described in the November and December issues of Practical Electronics, It is suitable for incorporating in any 12V ignition system in cars, boats, go-karts, etc., of either pos. or nog. earth and up to six cylinders. The original coil, plugs, points and contact-breaker capacitor fitted in the vehicle are used. No extra or special eom- Smants are required, elps to promote easier starting {even under sub-zero conditions), improved acceleration, better high- speed performance, quicker engine warm-op and improved fuel economy. Eliminates excessive con- tact-breaker point burning and the need to adiutt pomc and spark-plug gaps with precision. Construction of the unit can easily be completed In an evening and installation should take no longer than half an hour. A complete complement of components is supplied with each kit together with ready-drilled roller-tinned professional quality fibre-glass printed-eireule board, custom- wound trantrormer and fully- machined die-cast case. All com- ponents are available separately. Case size 7iin x 4Jin x 2io. approx. Complete assembly and wiring manual 25p, refundable on purchase of kit. Price: £I0 » plus 50p P. & P, 

This unit represents a natural pro- gression from our phenomenally successful Mk. I and 2 Units. As before the drive voltage is derived directly from the amplifier output or across the speakers. The unit converts the audio frequency sig- nals into a three-coloured light display; the colour depending on the frequency of the signal and the intensity on the loudness of the audio source. The unit is constructed on profes- sional fibre-glass princed-circuit board material and uses latest full- wave triae circuitry. There is a master-level control, together with independent sensitivity controls for each channel, The original minimum ambient light level controls have been redesigned permitting their use as faders; ailowing dimming from ma*, to aero at the turn of a knob. R.F.I. suppression is now incorporated as standard as well as provision for O.i. " Pulse-Flash " controls. The choice of two inputs enables operation from both high and low power amplifiers. Max. oower I -5kW par channel at powei 240V ; Complete assembly built and tested. Size 9in X 7m x 3in, Price £25 carr, paid. 
PLEASE NOTE ALL THE ABOVE PRICES ARE SUBJECT TO V.A.T. ADJUSTMENT 

DABAR ELECTRONIC PRODUCTS 
98a Uchiield Street, Walsall, Staffs. WSI IUZ 

TELEPHONE: WALSALL 34365 TELEGRAMS: OABELEC Walsall Staffs. 

We've written this book on kits 

You can get a copy free 

Below are just a few of the 
large selection of kits fully 
illustrated in the NEW HEATHKIT 
CATALOGUE - kits for every interest, 
every budget, stereo hi-fi systems and 
accessories, intercoms, trans- 
istor radios, tool kits, electronic 
calculators, automotive ignition 
analysers and checkers, electronic 
testing and measuring equipment, 
amateur and short-wave radio 
gear, metal locators 
- even a powerful 
battery charger. 

fSC? 
a 

OS 

y 

Can you build a Heathkit? 

For 25 years people just like 
you have been doing it - using a few 

simple hand tools, a soldering iron 
and the world-famous Heath step- 

by-step construction manual. 
In addition, a factory technical 

correspondence department 
serves you both before and after 
purchase. And, finaily, building 

your Heathkit is fun, 
pure and simple . . . 

The coupon 
gets you started. 

e 

tp § 

Please send me the FREE Heathkit catalogue 

Name   

Address 

HEATH 
Schlumberger 

Dept. PE/07/73 
j Heath (Gloucester) Limited 
j Bristol Road, Gloucester GL2 6EE 
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UGH1INE 

By G. A. Davies 

Anyone who has helped to organise a disco- 
i theque group performance or even put lights on a 

Christmas tree, must have felt the need for a simple 
flashing light controller. Many circuits, perhaps using 
a multivibrator, exist. But these are severely limited in 
their flashing rates if on and off periods are kept 
approximately equal, and if strobe-like effects and very 
slow changes are required from the same unit range 
switching will be needed, leading to expensive and 
complex wiring and tedious operation. 

The circuit described here uses a similar method but a 
quite different principle to produce a variety of effects 
all available from settings of a single control. In 
place of continual off/on switching, gradual changes 
enhance the effects, which range from a fast strobe to 
flashes lasting, up to and over one minute. 

COSTS 
The cost of the unit if ail parts including.case are 

purchased new will be a little over £2*70. By making 
the case and shopping around this may be reduced. An 
experimental set-up may be made from common items , 
in the spares box with the possible exception of the 
thyristor. 

GENERAL 
The circuit of Fig. 1 shows a multivibrator, TR1/TR2 

actuating a driver circuit TR3 which in turn actuates a 
thyristor CSR1. 

The components of the multivibrator are selected 
to give a repetition rate of about 50Hz with TR1 in the 
on state for about 1ms and TR2 on for between 10 and 
25ms dependent on the setting of VR1. 

THE DRIVER CIRCUIT 
Output pulses from the multivibrator are fed to the 

base of TR3 via R5 which is large enough to prevent the 
following circuit from interfering with the multi- 
vibrator. Each pulse turns TR3 on, allowing an 
amplified pulse of current through the collector into the 
gate of the thyristor. R6 limits this pulse to about 
30mA which should be sufficient to operate most 
thyristors. If a low current thyristor is to be used some 
saving in battery drain can be made by increasing the 
value of R6 to 390H. 

VR, 100k ft 

rain 

h MS 
Sfikft 

MrtiiF 0-luF 
TR2>- TR1 LPl BCU9C 

BC U9C BC149C CSfll 

lot 

Ibl 

Ic) 

Fig. 1. The circuit diagram of the light controller. 
TR1/TR2 form a multivibrator driving CSR1 
through driver TR3 

Fig. 2. Graphic representation of the relationship 
between mains cycles, control pulses and load 
current, at a given multivibrator frequency 
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reached when the pulse has finished before the cycle 
starts. The power then falls to zero until the next pulse 
arrives at the end of the cycle and power increases 
slowly again. 

If a 100W bulb is used as the load the light will be 
seen to change intensity as in Fig. 3 (f), the rate of 
change depending on the frequency difference between 
the mains and multivibrator pulses. The reversed 
version, Fig. 3 (g), is obtained by setting the pulse 
frequency lower than 50Hz. 

With large frequency differences a strobe effect is 
obtained and with careful adjustments an almost 
constant light output can be set. It must be borne in 
mind that the maximum light output is only half that 
given by the bulb connected straight to the mains. 

The other effects shown in Fig. 3 can be obtained 
with the controller remembering-that thermal inertia, 
i.e. the time taken for the lamp filament to heat up and 
cool down, will slow down some of the faster changes. 

CONSTRUCTION 
To the inexperienced constructor it is impossible to 

overstress the need for great care over safety. The 
whole circuit is connected to the mains, and although 

^0®! sWSWSi 
, TIME TIME TIME TIME 

LIG
HT

 

/^\ /n yt § VWA/ 

rig. 3. Variations In light output obtainable with the circuit of Fig. I 

THE THYRISTOR 
This semiconductor device can be considered as a 

combination of a rectifier and a latching relay. It will 
not under any circumstances (other than breakdown) 
pass a current from cathode to anode, and also it will 
not pass a current from anode to cathode unless a 
sufficiently large current is supplied to the gate. Once 
triggered in this way, however, the anode current will 
not stop, even after the gate triggering current has 
stopped, until the anode voltage is reduced to zero, or 
changes sign to negative if a.c. is applied. 

In this particular application a.c. mains voltage is 
connected to the anode through the controlled load. 
When the mains is negative no current can pass due to 
rectifying action. Thus any current pulses arriving 
at the gate from TR3 are ignored. 

When the mains is positive the thyristor can conduct,' 
but will not do so until a trigger pulse has turned it on; 

Fig. 2 (a) shows the mains input voltage. For a 
given frequency of the multivibrator (b) is the train of 
current pulses in the gate of the thyristor. All negative 
half cycles of the a.c. are rectified out and positive half 
cycles are let through only after an input pulse, so that 
the voltage supplied to the load looks like Fig. 3 (c). 

If the multivibrator is set as shown at a slightly 
higher frequency than the mains 50Hz, that part of the 
half cycle allowed through will change. As the drive 
pulse comes earlier in each cycle, the power in the load 
slowly rises to a maximum of about half the rated 
power (all negative half cycles are lost) until a point is 
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the live is isolated through the lamp and is thus proof 
against short circuits, great care must be taken over 
insulation. The isolation of the case from the thyristor 
poses the greatest problem here and the solution de- 
pends upon the component chosen. 

The prototype was housed in an aluminium box 
measuring about 4in x 2iin x l^in deep and fitted 
with an overlapping lid held by a self-tapping screw at 
either end. The switch and the potentiometer are fixed 
to the lid and the remaining parts are assembled in the 
box. Firstly the top and bottom should be drilled to 
accept the components. 

• A small aluminium clip shown in Fig. 4 is 
needed to secure the battery with small blocks of 
polystyrene stuck to the lid and sides to hold if firmly 
in place. The clip can be fixed with Araldite. 

The circuit board and terminal block are secured by 
iln 6 B.A. tapped pillars screwed or Araldited (prefer- 
ably both, since the screws will have to be very short) 
to the case. Countersunk screws are used in the 
prototype, the heads being filled in with Araldite and 
painted over but this is of course a matter of individual 
choice. 

COMPONENT BOARD 
Details of this are given in Fig. 4. The six 6 B.A. 

clearance holes should be drilled carefully first and then 
the components pushed through and soldered, the 
transistors being soldered last to avoid overheating. 
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GHTING CONTROL UNIT 

COMPONENTS ... 

Resistors 
R1 8-2kn R3 120kQ 
R2 lOOkQ R4 8-2ka 

All 10% carbon 
Potentiometer 

VR1 100k0 carbon linear 
Capacitors 

C1 O-OI ftp 250V poly. 
C2 0'1/iF 250V poly. 

Thyristor 
CSR1 B0226 (see text) 

R5 56kn 
R6 220fi 

Transistors 
TR1,2, 3 BC149C (or BC169C, BC108C, BC109C) 

Miscellaneous 
S1 d.p.d.t slider switch or on/off toggle 
B1 9V PP3 or egutvatent ■ « 
2in x 3Jin s.r.b.p. 0-1 in matrix, 2A terminal block 

(5 sections required), 6 iin 6BA lapped pillars, 
Case see text, 6BA screws, 18swg aluminium for 
battery clip and heatsink, grommets, wire, spider, 
sleeving. 

U 
□ 

§ATTERY CUP'.SECORcO 
TO BOX WITH 'ARALDITE' 

mm HEATSINK 
VRl 

0 m CSR 

m 

-• 
m ■ 

<;#5- m ^21 c 
TR1 

T R 2 TR3 

© . 0 © 0 
N lOfl L 
©ri© 

L ^ 

Fig. 4. General layout of the controller showing main wiring board and component positioning. 
NOTE: Ensure that the heatsink is well isolated from case 



Four loops of wire are made on the component side 
so that connections can be made. Next screw two 
iin pillars to the inside holes; the board can then be 
bolted down onto the pillars. 

The heatsink in Fig. 4 is mounted on the board 
using two further pillars, the thyristor being fixed 
down under one screw (a smear of silicone grease 
will be helpful here under the tab to improve heat 
transfer). The lead from the terminal block can be 
soldered to, or clamped by the other screw/pillar to 
act as the anode connection. Make certain the heat- 
sink mounting is insulated from the case. 

The wiring can. be completed with p.v.c. insulated 
stranded wire, colours being chosen to suit. Sleeving 
the thyristor leads is advisable or tape may be used. 

COMPONENTS 
The components specified in the list are all quite 

easily obtainable. The transistors can be any of the 
listed types, BC 149C being most suited to the mode of 
construction used and also the cheapest. 

If surplus transistors are tried TR3 should be selected 
for low leakage and high gain. The C suffix on the 
listed types ensures a gain of over 400. 

The thyristor will depend on the application; for 
mains it must be rated at 400V peak forward and reverse 
voltage, the current will depend upon the power of the 
lamps used. At 240V a 3A thyristor with a good 
heatsink will take a total load of 1000W and give 
500W of light. A 0-8A version in a T05 or similar 
case will overcome the insulation problem and make the 
unit possibly smaller but will not take more than 
250 to 275W load and give 100 to 150 watts of light. 

The 2in x I in panel used cannot be considered a 
good heatsink and also it is inside a sealed box. In 
addition large powered bulbs also complicate things 
because their high thermal inertia causes large surges on 
switching on. The unit should be able to take a 
500W lamp at all control settings to give 250W of light. 
With lower powered lamps in parallel it should be 
possible to go up to 700 to 800W. However, due to the 
cost of such a-setup this has not been tried. A few 
hundred watts will be found adequate for most purposes 
but care should be taken to ensure there is no- over- 
heating with the components specified. 

TESTING 
When the wiring is complete and checked, connect 

the battery in circuit and, using a meter set to a current 
range, put this across the switch. A current of about 
3raA should register, switch the range down if neces- 
sary to read this. Rotate VR1 and the current should 
change slightly. 

Following this or, alternatively if no meter is avail- 
able, connect the mains lead to a plug fitted with a 3A 
or 5A fuse and the output lead to a lamp of 40 to 100W 
power. (In the prototype a cable socket was connected 
so that lamps could be plugged in and removed freely.) 
Switch the mains on. If nothing happens all is well- 

now switch on the unit with SI. The bulb should now 
light and flash in a pattern depending upon the setting 
of VR1. Explore the range of the potentiometer and 
see that it is similar to that indicated in Fig. 4. If this 
is not so, adjustment of R3 may be necessary. 

LAMP HOUSING 
For lighting effects the lamps will have to be fitted in 

some way to achieve the desired effect. Coloured 
pearl bulbs or bulbs fitted in boxes with coloured 
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filters can be used but these give very directed illumina- 
tion and an improvement is made with more diffuse 
lighting. Frosted screens can be tried but an excellent 
result is giv&i by a box with lamps, reflectors and filters 
placed at the bottom of a wall so that the light is pro- 
jected up onto the wall. Car headlamp reflectors can 
also be adapted to produce a focused beam for 
special effects. 

FAULT FINDING 
Three conditions will indicate faults in the unit 

which might occur. 
Firstly the lamp may not light. Check the operation 

of the multivibrator with a high impedance earpiece 
or an oscilloscope after first unplugging the unit 
from the mains and putting SI to on. With one side 
of the earpiece connected to battery negative look for a 
signal at 40 to 100Hz at TR2 collector. If this is 
present check for the same at the gate of CSR1. If 
the signal is also present here the thyristor or the 
mains wiring is at fault. Look for breaks in the 
relevant part of the circuit or for faulty components. 

Secondly if the lamp lights continually at half 
brilliance then check for a signal at TR2 collector with a 
voltmeter. _ If this reads about IV then check TR3 
and its wiring. If it is 2V or more the multivibrator is 
the cause of the trouble. Check for correct positioning 
of C1 and C2, 

Finally if the lamp lights at its normal full brilliance 
this indicates a short circuit in the unit. If none can be 
found then the thyristor may be shorted. Check that 
the fuse and bulb are not also shorted before replacing. 

THE FINISH 
Finishing the unit is left entirely to the constructor, 

the prototype was painted with a silver "hammer" 
paint and the words "lighting effects unit" painted 
In black across a white stripe. The "critical settings" 
of the control were marked approximately with 
Lissajous figures corresponding to the ratio of the 
mains and multivibrator frequencies. Any method of 
calibration will suffice and as long as you can under- 
stand it that is all that really matters. 

SUPPRESSION 
If the unit interferes with radios or TVs on high 

power operation a suppressor may have to be fitted. 
This will consist of inductors in series and/or capacitors 
in parallel with the power lines. This was not included 
in the prototype because of space consideration and 
since no interference has arisen anyway. 

USE 
Every constructor will rapidly become accustomed 

to the effects produced by the unit and will soon know 
how^ to use its effects to the greatest advantage. Posi- 
tioning and colouring will follow logically to give the 
best results. 

A word of warning, however. The strobe effects 
produced should not be used as dominant lighting 
m an otherwise darkened room as it can have a bad 
effect on the subconscious mind'after prolonged ex- 
posure. Headaches can also be caused, probably due 
to the sensation of rapid blinking. If strobes are used 
make sure that the other lighting is at least equal in 
strength to the strobed light. 

Finally, when fault finding as described earlier make 
certain the equipment is not connected to the mains. 
Also earth the case to mains earth. 
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electronics 

I r&iHy 

IWWI%S mastered 

... practical 

...visual 

...exciting! 

no previous knowledge 
no unnecessary theory 

no "maths" 

■- 0 ~ 
• wfc •€>*«. , Una * 

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

1/ BUILD AN 
OSCILLOSCOPE 

V ir 

- C 

RAPY 

2/READ, DRAW 
AND UNDERSTAND 
CIRCUIT DIAGRAMS 

X X 
T T 

as used currently in the 
various fields of electronics. 

3/ CARRY OUT 
OVER 
aO EXPERIMENTS 
ON BASIC ELECTRONIC 
CIRCUITS & SEE HOW 
THEY WORK, including: 

You learn how to build 
an oscilloscope which 
remains your property. 
With it, you will become 
familiar with all the 
components used in 
electronics. 

valve experiments, transistor experiments 
amplifiers, oscillators, signal tracer, pho- 
to electric circuit, computer circuit, basic 
radio receiver, electronic switch, simple 
transmitter, a.c, experiments, d.c. experi- 
ments. simple counter, time delay circuit, 
servicing procedures. 

This new style course will enable anyone to 
really understand electronics by a modern, 
practical and visual method—no maths, and 
a minimum of theory—no previous knowledge 
required. It will also enable anyone to under- 
stand how to test, service and maintain all 
types of electronic equipment, radio and TV 
receivers, etc. 

FREE 

POST NOW 
tor 

BROCHURE 

or write it you prefer not to cut page 

To BRITISH NATIONAL RADIO A ELECTRONICS SCHOOL, P.O. BOX 156, JERSEY. Please 
send your free brochure, without obligation, to: we do not employ representatives 

NAME 

ADDRESS 

BLOCK CAPS 

PLEASE EL73 

special free gift also to all our students 
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PRICES NOW INCLUDE VAT 
SUPERSOUND 13 HI-FI 

MONO AMPLIFIER 
A superb sollil slate audio amplifier. Brand new component* thioughout. 5 silicon transistors plus 2 power output transis- 
tors in push-puil. Full wave rectification. Output appro*. I3W . r.m.s. Into 8 ohm Frequency response ISHs—SOKBr ±3(lb Fully integrated pre 

. . „ ampilfler stage wilt acpara e \ otume. 1 ass boost and Treble cut controls. 
f:15 "S01 InPu' 'Of ceramic or cryeul cartridge. Sensitivity appro*. 40mV for lull output. Supplied ready built and tested, with knobs, escutcheon panel, input and output plugs. Overall size Sin high x 6ln wide x riin deep. A.C. SOOyZSOV 

PRICE £1160 ^ 
DE LUXE STEREO AMPLIFIER 

A.C. mains 200-240 volts, t-'slng heavy duty fully isolated inalua trans- , former with full wave rectification giving ade puate smoothing vltb negligible bum Valve line up:—2x BCLSO Ttiode Pentode*. 
: -.t-; ~ -wo dasl potentiometers are provided for baas and treble control, giving baas and treble boost and col. A dual volume control It used. 

f. ."!. t ^ud right hand channels can be adjusud by means of a separate "balance" control fitted 
1 . "if?/ 01 l.1,e chassis. Input sensitivity Is appro*!. 

!2#55l» 'V ,.or,,u.11 Peak output ol 4 watte per channel i ,IT . !"ono)- 0',m speakers. Pull negative leeaoack la a carefully calculated circuit, allows high 
1°'"™ t!fu,

u,el v'16 negllsible distortion Supplied complete with Imobs, chassis sire 1 tin, w x 4Id. x. Overall height Including valves Sin. Ready built and' tested to a high standard. Pfj^g £9-90 P. Si P. 45p 

• EBM as rectifier. 

NEW1 POWER SUPPLY UNIT 200/240V A.C. input. Four switched tulty smoothed D.C, outputs giving 6V and 7}V and 9V and 12V at 1 amp continuous <11 amp Inlertnilleat). Fitted insulated output terminals and pilot lamplndlcalor ttammcr finiili metaf caec4 overall size 6' x 31" x 21" 
TranMBtor Badios, Tape Recorder- AmpUflera. etc., etc. Ready built and tesled. 

PRICE £5 P 4P 
35p. 

ASODISED I8«, AbOMUrrOM HEAT SIM KB, For T03, complete with mica's and bushes. Size 21 In X •kin spprox. S8p pair. P. A- p. bp. 
MorH

B50pSA?E
4

CpPr3^ LAMISATE B0Aa»8. 8* x 0- 
BRAMD MEW MDLTI-RATIO HAIRS TEARSPOHMSK8. Oiviog 13 alteroatlves. Primary; 0-210.240V. flecon- nary combinations; 0-S-10-15-20-2a-30-35-40-60V half wave at l amp or 10-0-10, 20-0-90, 30 0-30V, at 2 amns 
{hiV^Op 8l"3'nL x 3''oW x 3inI>- Price 1210. 

For transistor power supplies d! ' »cc- s-«-9 at 500mA. fl p. & p. lap. Br'- 200(240y 9ec. 12-0-12 at 1 amp. fl 10 P. 4 P. ISp. £ra_200/240t 8cc. 10-0-10 at 2 amp- II-65 p. 4 p. sop. 
OEHEEAL POBPOSE HIOH STABILITY TEAM- S18TOB PSE-AMPLIPIER, For P.u. Tape, Mike Qullar. etc., and suitable for use with valve or 
Hra,D'oftSmSSwPweDt-9-J8V' Battery or from H.T. o .P'COueucy response ISHz-iOKHz. Oain 20dB. Solid encapsulation size llxllxlio. Brand new -^complete with instructions. Price 

™I5«Sf?C.^i:5£ISFI'EDIA8 roE ELECTEOMit EROESEEES AMD DESI3REES. covering between Ihetn. d'f ^ trans&tor equlva "u Many thoosands of up-to-date European types listed Diode Equlvalente gas Transistor Equivalents BOn Translsior Characteristics fI-80 All three together fs-mj 
  POST FREE 

HARDBOOK OF TRAM8ISTOB EQDIVALERTS ' AKD flUBSTTTUTES a must for sefvJc€men and home conHtroctorB. lacltidlnff 

?a^mZS0MI,,MTDEE *0raa COIL HETER. to' balance or tuning. Appro*, size lln x lin x ilm Umitcd number BSp. P. 4 p. lop. 

RECORD PLAYER BARS AIMS MJips models. All brand new in tnakei's packing. LATEfiT B.S.B. C109/0180 AUTOCHANGEE DIIITS. 
Mppifp 8lcre<)'',>ono compatible cartridge 17-60 plus 
Oanaid SPZfi Mk. m with heavy precision machined die castturntable. flQ-Sfi. Carr. 50p.   

PRECISION ENGINEERED PLINTHS Beautifully constructed in heavy gauge •'Colorcoat" plastic coated steel. Resonance free. Designed to take O&rrard 1023. 2000, 2020TC. 2000. 3000, 3500, 6109 
Q and III, 8L66B, AT60. etc., or B.S.E. C109, C129, A21. etc. Black leatherette finish. Size 12Hn x 141m X 8}in high tappro*. 71ln high, including rigid 

smoked acryliccovcfl. P. 4 P. 3Sp. NOW Only £4*95 

HARVERS0HIC SUPER SOUND 
10+10 STEREO AMPLIFIER KIT 

LATEST ACOS GFfll/lSO Mono OompaUble Cartridge with 
fDfiO p11!. 'p' Universal mounting bracket, 
SOHOTONE 8TAHC COMPATIBLE STEREO CARTBIDQE 
H nl15" Diamond Htcrco LP and Sapphire 78. ONLY f8-30. P. 4 P. lOp. Also available fitted with twin Diamond T/O stylus tor Stereo LP. fS'gO. P. 4 P. 10n. kATESX ROSETTE T/O Stereo Compatible Cartridge for EP;LP/Slereo/78. fl 83. P. 4 P. lOp. 
ro1??+E0,rETTE T'0 Koa<> Compatible Cartridge lor i! L X .X ""ono/'fereo records on mono equipment fl-M. +-_« P I Op. 

QDALITY RECORD PLAYER AMPLIFIER MK H A top-quality record player amplifier en.ployiog heavy duty double wound mains transforraer, ECC83. EL84. and rectifier- Separate Bass, Treble and Volume controls. Complete with output transformer matched lor 3 ohm 
' 3d- x «h. Ready built and tested. PRICE M-dO. p. 4 P. 40p. ALSO AVAILABLE 

.?« board nntfibt transformer and speaker. fRICK £5*85. P. 4k P. fiOp. 

SPECIAL OFFER!! 
HI-FI LOUDSPEAKER SYSTEM 

Beautiiolly made teak finish enclosure with most aU,1?f.tlve TyS»n-Vynair front. Size Ifiln high x lOlio wide x cm deep. Pitted with E.M.I. Ceramic Magnet ISinxfiio baas nnil, two H.F 
;7Ster UDit, a'", trotaover. Max. power handling luw. Available 3, 8 or 10 ohm Impedance. 

Our Price £9*25 cmr 7op. 
CABD1ET AVAILABLE SEPARATELY M'BS. Carr. 05p. Aiso available in 8 ohm wltb EMI 131nx81n. bass speaker with parasltlo tweeter, t7-16. Carr. 70p, 

HARVERSON'S SUPER MONO AMPLIFIER A super quality gram amplifier using a doable wound fully isolated mains transformer, rectifier and ECL82 trlode pentode valve as audio ampilfler and power outnat stage. Impedance 3 ohms. Output appro*. 3 5 watts. Volume and tone controls. Chassis size only 7in. wide x Sin.deep x Bin. high overall. AC maios 200/240V, Supplied absolutely Brand New. completely wired and tested with good quality output transformer, OOB EOCK BOTTOM £3-30 P- & p- 

5^,, m . ™PEO VED MODEL WITH 2SSE?.,9yTPLT ANr, INCORPORATING! "JCK QUALITY ready drilled fibre GLASS PRINTED CIRCUIT BOARD WITH COMPONENT IDENTIFICATION CLEARLY 
STRUCTIOSrOR EVEN EASIER ON* 

BARGAIM PE1CH 33p 
LOUDSPEAKER BARGAINS 6in 3 ohm £1;05.P. 4 p. 16p.7 X 4In 3 ohm f 116, P. 4 P, 

ISki* S t p' & p- S0p. E.M.I. 0X510 3 ohm with high flux niftgnet £1-02, p. & p. «>od 
naraslfle r X

(
8'n.WQh hlKh cerami<) magnet with parasitic tweeter 3, 8, or 15 ohm f3-fi0. p. 4 P. 30p. 

n'a+L x ?or ?or.l®ohm with two inbuUt tweeters network £4 66. P. 4 P. 30p. 
™.Cf.EA8pc MAGNET HEAVY DUTY TWEETER. bd a Av* 3 or 8 or 15 ohms. £1-25 plus 16p p 4 p, BEAHD HEW. 12in l5w H/D Speakers. S or 15 oh^ 
w^eBtfl.

,^UC ,0n-bj'.weII:known Briti9'1 maker. Now C<S?rn'ii, leirobsr magnet assembly £7 60 Guitar models 2nw £7 60. 35w £9 35. P. 4 P. 40? eaoh. 
SPECIAL OFFERS 
LagPTBD NUMBER OF BRAND MEW ELAe 10* TWIN CONE LOUDSPEAKERS. With large ceramlo magnet and plasticised conesurround. 8ohm Impedance. 

  £2-70. P. 4 p. 25p. 
12in "BA" TWIN COME LOUDSPEAKER 

36 SfpMp1" 30P- 
wibe hXkqe 

Size lljin x 14flin x 1 Am deep. Weight 19oz. Power handling SOW r.mj. (40W peak). Impedance 8 ohm only. Response 40Hz-20kHz. Can be inonnted on ceilings, wails, doors, under tables, etc., and used with or without baffle. Send S.A.E. lor full details. Only £8-56 each. P. 4 P. 25p. y 

VYNAJS t EEXINE SPEAKERS ft CABINET FABRICS app. 64 in. wide. Our price BSp pi. length. P. 4 P. I6p per yd. (mm. 1 yd.). S.A.E. for eamples. 

LAC 

A really Oret-class HI-FI Stereo Amplifier Kit. Uses 14 transistors incladiog Silicon Transistors In the Bret five stages on each ehaimel resulting In even lower noise 
, . "Itb 'mproved senaitivily. Integrated pre-amp with Bass. Treble and two Volume Controls. Suitable for use with Ceramic or Crystal cartridges. (Very etmple to modify to sort magoetio cartridge—instruettoaa Included). Output stage lor any speakers from 0 to 16 ohms. Compact design, all parts supplied Indndiog drilled metal work, high quality ready drilled flbte 

i***, Prthkd circuit board, smart brushed anodised aluminium front panel with matching knobs, wire, solder, nuts, bolts—no extras to buy. Simple step by etep 
Instruetions enable any constructor to hultd an amplifier to be proud ol. Brief specification: Power output X4W 

Prtehanneltnto 6oluns.Frequenoyrespon8e±3<JB I2--S0,000Hz. Sensitivity better than BOmV Into 1MD. Full power bandwidth ±3dB I2-16.000HZ, Bass boost appro*, to ± 12-18. Treble cut appro*, to — 16dB- hegative feedback 18dD over main amp. Power reqaire- m«n.t?.3?y at 10 ^P- Overall size—12" wide x 8* deep X 2} Qjgh. Fully detailed 7-page construction maoual and parts list free with kit or send 18p plus large S.A.E. PRICES AMPLIFIER KIT. £11-86 P. 4 P. 18p. tMagnetic input components S3p extra) POWER PACK KIT. £8.80 P. 4 P. 38p. CABINET, £3-80 P. 4 P SSp. (Post Free if all onits purchased at same time). Full after 
'8ryce- Also available ready built and teeted, 12310. Post Free. IfoU: The oiotr. amplifier it nilaile for feedlnp two mono sources fnfo fnpws (e.g. mike, radio, (win record a"d Ki!l ,Sm provide mixing and fading /aeififtes for medium powered HI-FI DIscofAeque use, etc. 

J-VALVE AUDIO AMPLIFIER HA34 MK n Designed for HI-FI reproduc- tion ol record*. A.C. Mains operation. Ready bnilt on plated heavy gauge metal chassis, size 71 In w. x 4!n- d. x 4Jiu. h. Incorporates ECC8S, EL84, BZS0 valves. Heavy duty, double wound mains transformer and output trans- , „ , former matched lor 3 ohm speaker. Separate vofucio control and now with improved wide range tone controls giving bass and treble Ult and cut. Negative feedback line. Output 41 watts, Front panel can be detached and leads extended for remote mouotiDg of controls. Complete with knobs, valves, etc.. wired and tested for Only £5-50. P. 4 P. SSp 

HI-FI STEREO HEADPHONES 
Adjnstable headband with comfortable fleiifoam ear- muds. Wired and fitted with standard stereo iln lack plug Frequency response 30-16.000Hz. Matching 
ii'K. ll0'" 18 ohms, Easily converted for mono. PRICE £3-80. P. & P. top. 

®®r™|'KADE so+> STATE ALL SIUCOH STEREO AAtPLtPiKK. IB wafts tins per channel output. Fre. res. 20Hz to 29KEz. Suitable for magnetic or ceramic 
S S.0P 0? JP.,e- +•■ built-ta swltehablc scratch filter, rumble filter and loadness control. 60 m/m sllder control* lor baas, treble and volume. 10 way push button (unellon selector switch. This amplifier has specmcatlon and performance usuaily only found in ampllflers costing twice aa much. Bach amplifier supplied, tested and fully guaranteed. Fioished In the 
roost nttractlve contemporary style teak cabinet. Size 
izi 2i X 81 in. x 4} in. Makers' recommended price £46 •86. Our price (while stocks last) £85-75 plus 7Bp p,__^_j^-. Send S.A.E. for lull details of specification. 

Opto 9-SJ0 Mon, to Fri, 9-5 
Sot. Early doting Wtd. I p.m. 
A few minutes from South Wimbledon Tube SwtfOfj. 

^RlCE^r^?. lC0Ep?8TAL ^ MIKE8- OUB 

HARVERSON SURPLUS CO. LTD. 
Dept. PE, 170 High St., Merton, London, S.W.(9 Tei.oi-s^oaws 

SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES 

10/14 WATT HI-FI AMPLIFIER KIT 
A stylishly Oolahcd monaural amplifier with an output ol 14 watts from 2 ELS4a In push-pull. Super reproduction ol both music and speech, wltb negli- gible bum. Separate inputs for mike and gram allow records and anuoBBeemeats to follow each other. Fully shrouded section wound output (ruusfornwr to match 3-1SO speaker and a independent volume control*, and separate bass and treble controls are provided giving fof'dJUksad cat. Valve line-up 2 EL84«, ECC83, EF86aiid £280 rectifier. Simple Infftruotion booklet I5p pins 8,A-E 

NVe„Wit.11 P"?8)- AD part* sold separately. ONLY £8-80. P. 4 P. 66p. Aloo available ready bnllt and teeted £12-10. Fa A P. flOp. 

(Please write clearly) 
PLEASE NOTE: P. ft P. CHARGES QUOTED APPLY TO U.K. OILY. 
P. a F ON OVERSEAS ORDERS CHARGED EXTRA. 
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PACE SETTERS 
This month I tip two private com- 

panies worth watching for future 
growth. First is Sinclair Radionics 
currently moving into a strong 
position with nearly £2 million 
turnover and a confident forecast of 
at least £3 million next year. CUve 
Sinclair at the age of 32 still has the 
great bulk of his working life ahead 
of him and now he has the sort of 
cash flow needed to finance the 
development of new projects. 

The Sinclair "Executive" pocket 
calculator has proved itself to be the 
big business breakthrough he had 
hoped for. It came in a higher price 
bracket than his previous products 
and quickly established the volume of 
production that pushed his company 
forward, almost overnight, into a new 
and exciting situation. The 
"Executive" is now rolling out of final 
test at the rate of 10,000 per month 
and 40 per cent of production goes 
overseas. 

Sinclair is investing a lot of his 
additional turnover in R and D. 
Expect to see ini the next few months 
or so some new calculators, a range 
of test instruments to follow up the 
recently Introduced digital multi- 
meter, a pocket-sized TV set, a 
digital watch and something exciting 
in digital computers. But he is not 
going to neglect his army of faithful 
followers in the audio and hi-fi sector. 
There will be something new for them 
too. 

Sinclair is clearly widening his 
market in the consumer sector and 
starting to move into the professional 
area, Initially through instrumenta- 
tion. There's nothing that succeeds 
like success. 

My number two tip is Jermyn 
Manufacturing led by managing 
director Graham Rattcliff. I last saw 
him towards the end of April when he 

was running one of a series of 
seminars promoting the use of heat 
pipes, an old idea which has now won 
a new lease of life as an efficient heat 
dissipator in modern equipment. 

The company's main line is in 
moulded components and heat pipes 
are comparatively new. Nonetheless, 
Rattcliff sees them as an important 
new line although he confesses that 
more people, want "specials" than 
from the standard range—always a 
manufacturer's headache. 

I tip both Sinclair Radionics and 
Jermyn Manufacturing for big growth 
not only because the products are 
right but also because both com- 
panies are strong on marketing. 
Sinclair has just established a New 
York office. Jermyn has sales 
offices in Munich, Paris and San 
Francisco.' 

DISTRIBUTOR NEWS 
Component distributors are looking 

distinctly more cheerful these days 
now that orders are flowing in faster 
than supplies rather than the other 
way round. 

Farnell Electronics, among 
Britain's biggest, has broken through 
the £1 million pre-tax profit barrier 
for the first time. Last month S ASCO 
celebrated. its 21st Birthday with 
press advertising wishing founder 
George ("Stewie") Stewart best 
wishes. 

John Zuber, new chairman and 
managing director of Guest Inter- 
national has opened a Distribution 
Division which, if it works as well as 
his computerised stock control and 
order system—about the best I've 
seen—should prosper exceedingly 
well. And Swift Hardman's new 
Industrial Electronics and Auto- 
mation Division, now under the 
control of ex-TI man Peter Linforth, is 
aiming at an initial turnover of £1'5 
million and was on target when I 
visited the company a few weeks ago. 
New franchises include Greenpar 
(co-axial connectors), Beswick 
(fuses), and OKI (opto-electronics) 
bringing the franchise total to 20 in 
electronics plus 16 in the electro- 
mechanical sector. 

it was rumoured that Motorola 
Semiconductors might hire or fire 
one or two distributors this year but 
the five old faithfuls (Jermyn Distribu- 
tion, Celdis, Semicomps, A.M. Lock 
and GDS) ail got a nice pat on 
the back from vice-president Tom 
Connors at the annual re-appoint- 
ment ceremony and there were no 
new appointments. 

Leicester-based Atlantic have won 
a valuable new franchise from 
National Semiconductors and this 
should give a big boost to one of our 
newest distributor companies. 

SELLING SERVICES 
You don't necessarily have to 

manufacture or sell goods to make 
money. Quite a few companids make 

a good living selling services. Com- 
panies like International Aeradio and 
Cable and Wireless have been doing 
it for years. A division within Piessey 
has substantial business on advising 
and supervising warship re-fits. 
This outfit works In conjunction with 
shipyards and although you don't get 
orders on "a daily or even weekly 
basis, when they come they're big. 

Then there is EASAMS which, if 
my memory serves me correctly, 
started off In life in 1962 with the name 
being an acronym for Elliott Auto- 
mation Space and Military Systems. 
Since those days there has been 
some diversification to include con- 
sultancy and planning projects in all 
sorts of fields such as hospitals, 
transportation and even, recently, an 
investigation on how best to integrate 
the coconut industry in Malaya. 

FIRST AWARD 
EASAMS is the first consultancy 

firm to win the Queen's Award to 
Industry for exports with overseas 
contracts up 300 per cent since 1970. 
But one of EASAMS toughest jobs 
must still be the management of the 
integration of the electronic systems 
on the European Multi-Role Combat 
Aircraft (MRCA). 

Another unusual Queen's Award 
winner, again for exports, Is four- 
year-old Racal-Milgo. I write 'unusual' 
because this company is 50 per cent 
owned by the Milgo Corporation 
U.S.A. and I'm wondering (jokingly I) 
whether Milgo Corp. will be flying 
the flag and wearing the ties equally 
with their British partners. Although 
the equipment comes from the 
U.S.A. it's the British end of the 
partnership that provides the inter- 
national consultancy service, 
feasibility studies, planning and 
implementation of some of the most 
complex data transmission networks 
in the worid today. 

Our congratulations go to EASAMS 
and Racai-Milgo together with English 
Electric Valve Company who got the 
only award in the electronics industry 
for technological innovation, the 
product being the ceramic hydrogen 
thyratron. 

MOBILE RADIO 
RATIONALISATION 

The long war of attrition in the two- 
way mobile radio market with lots of 
little fellows trying to compete with 
one big one appears to be over 
following the announcement that 
Cossor's mobile business has been 
acquired by Burndept Electronics. 
This new move follows Burndept's 
acquisition of the Ultra business in 
mobile radiotelephones last year, and 
we must now assume that Burndept 
will be in a position to seriously start 
challenging Pye Telecommunications 
who hold well over 50 per cent of the 
market. 
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In BP 1 271 654 Smiths Industries 
Limited describes circuitry for using 
an oscillator to sense the loss of 
cooling water from a car radiator. 

A tuned collector oscillator centres 
round transistor TR1 which has its 
emitter connected via resistor R6 to a 
12 or 24V positive line. The transistor 
collector connects with the negative 
line through a transformer winding 
L3 and diode D1. 

The transformer has two further 
windings LI and L2, of which winding 
12 Is connected between the base of 
TR1 and the junction of R4, R5 and C1. 
Two electrodes mounted Inside the 
car radiator are connected to L1 
through the input socket SKI. 

The transformer windings have a 
turns ratio such that the effective 
impedance in parallel with L3 is too 
high to adversely affect oscifiation, 
hence the oscillator will oscillate at 
audio frequency. But when the 
radiator water is high enough to 
short the two electrodes together, 
the effective impedance in parallel 
with L3 will drop and so damp down 
and stop oscillation. 

By feeding the oscillator output via 
a rectification circuit to an alarm 
system It is possible to sound an 
alarm or trigger a light when the 
water level falls and the undamped 
oscillator starts to produce an audio 
frequency oscillation. 

Various temperature sensitive com- 
ponents, such as a thermistor TH1, 
provide temperature compensation 
for the oscillator. This is obviously 
necessary bearing in mind the high 
temperature levels encountered in 
running vehicle engines. 

618 

AMPLIFIER PROTECTION 

The Marconi Company Limited in 
BP 1 285 685 has some simple circuitry 
to offer which, according to some 
fairly complicated theory, provides 
protection for transistors against 
high voltages resulting from 
generated harmonics. 

Fig. 1 shows a well known A-B 
push-pull wide band amplifier for 
high frequency working. Transistors 
TR1 and TR2 are fed by input trans- 
former T1 with a centre-tapped 
secondary and feed the centre- 
tapped primary of an output trans- 
former T2. (The circuit is simplified 
for clarity.) 

The amplifier will produce a com- 
paratively high level third harmonic 
and to eliminate output power at the 
frequency of this harmonic a filter 
network (VCI, 2 and LI) is fed via a 
coaxial cable, the final output being 
fed to the output terminal. Assuming 
an applied voltage of 28V, with 
perfect coupling the voltage on the 
transistor should never exceed 56 
volts. But nothing in this world 
being perfect, third harmonics pro- 
duce excessive voltage levels. 

The coaxial cable disturbs the 
ideal phase relationship between 
the fundamental frequency wave 
and the third harmonic wave and 
causes the harmonic to increase the 
voltage swing In the collector voltage 
rather than reduce it. 

The Marconi invention centres 
round the provision of a voltage 
limiting means for modifying the 

phase of the third harmonic frequency 
component of the voltage present at 
the transistor collectors, in relation to 
the fundamental frequency of the 
voltage there. But there is no change 
in amplitude of the fundamental 
frequency component. Usually a 
diode clipper is used to limit the 
voltage wave at the transistor 
c oliector so as to produce a flat- 
topped voltage wave limited to a 
maximum level such that the funda- 
mental is virtually unaffected by the 
clipping. 

Circuit Fig. 2 shows their novel 
circuit. This generally resembles the 
Fig. 1 circuit except that diodes Dl 
and D2 are used with a d.c. blocking 
capacitor C1, the diodes receive a 
d.c. voltage of 60 volts. As a result, 
the voltage wave form atthe collectors 
of the transistors have a flat top 
limited to 60 volts. 

Although the diodes appear to 
function as an ordinary amplitude 
clipper, in fact they operate to clip to a 
clipping level and merely modify the 
phase of the third harmonic. Fig. 3a 
shows the fundamental Y and third 
harmonic Z which together make up 
curve X of Fig. 3b. Thus there is no 
distortion and the clipping is linear. 
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TRANNIES 

I DOCKYARD, STATION ROAD, OLD HARLOW, ESSEX 
Phone Harlow 37739 

P/P lOp. Price list S.A.E. (Saturday callers welcome) 
ALL PRICES INCLUDE VAT 

|.50 ELECTRONIC DIGITAL CLOCK 
(For complete kit of parts including case.) 

This 4 digit 24 hour clock i* available 
to readers at this special price for 
I month only. Parts would normally 
cost over £15. Kit of parts includes 
twelve IC's. indicators, and a smart 
white plastic case. 

74 Series TTL 
1 25 1 86 1 26 1 25 

8X7400 iep ISp 8X7423 SSp SOp 8X7450 ISp ISp 5X7469 6-06pB'85p 
8X7401 16p ISp 8X7428 SSp SOp 0S74S1 ISp ISp 8X7490 74p 729 
8X7402 iep 169 8X7427 40P «p 8X7463 Iflp ISp 8X7481 l-10p l-04p 
8X7403 ISp ISP 6X7428 77p 729 8X7464 18p ISp 8X7492 74p 72p 
8X7404 iep ISp SN7430 16p 169 9X7460 169 ISp 8X7493 749 72? 8X7405 189 15p 8X7432 IBp 489 8X7470 SSp 209 8X7494 860 72p 
8X7406 SBp 8Sp 8X7433 94p BSp 8X7472 SSp SX7495 SSp 72p 8X7407 38p SSp 8X7437 72p 99p 8X7473 tip SBp 8X7496 9Sp BSp 
8X7408 80p iep 8X7438 72p 89p 8X7474 419 SSp 8X74100 l-80p l-7Sp 
8N7409 SOp 18p 8X7440 iep ISp BN7476 SOp 47p 8X74104 l-09p l-06p 
8X7410 17p IBp 8X7441 74p 70p 8X7478 449 43p 8X74105 l-OBp l-06p 
8X7411 279 25p 6X7442 74p 70p 8X7480 789 70p 8X74107 44p 48d 
8X7412 3Sp SSp BX7448 l-48p 1-879 8X7481 1-S8P 1-289 8X74110 Sip SBp 
8X7418 329 BBp 8X7444 l-48p 1 37p 8X7482 979 BSp 8X74111 l-87p I-87P 
8X7416 47p 4Sp BN744B 2-OOp 1 92p 8X7403 1-S0p 115p 8X74118 l-10p l-05p 8X7417 47p 43p 8X7446 1-079 l-OZp 8X7484 llOp l-OSp 8X74119 l-47p 1-S7p 
8X7420 169 ISp 8X7447 l-10p l-OSp 3X7486 S-Bflp S-BSp 8X74121 44p 41p 
8X7422 669 SOp 8X7448 1-lOp 1 03p 6X7486 SBp 869 3X74122 1-B4p l-43p 

* Devices may be mixed to qualify for Price Breaks 
• 100 Plus less 10% off 25 plus break 

Linear Integrated Circuits 
301 DIL BOp 723a DID SBp 301 T099 SSp 728c T099 BSp 301 8 FIX DID 46p 741c 8 FIX DID 88p S01A DID SBp 741c 14 FIX DID 89? 301A T099 69? 74 In T099 419 S01A 8 FIX DID 68p 747c DID 46p 307 DID 69p 7480 DID SBp 307 307 308 

T099 B FIX DID TO 99 
69? 68p 8-4SV 

748c 
1437 

T099 
DID 

419 
l-87p 

S08A 1099 6'40p 1458 1009 I-87p 
709c DID SSp 3048 DID 849 
709« T099 Sip 7603 DID 1-279 

Electrolytic 

Capacitors 

4 VOLT 
-47/iF tip IS/iF «ip 
I00//F tip 33//F $jP 220/xF tip 68/iF Sip 
330/tF SiP ISOpF 8p 
1000/tF I3p 220pF .9p 
4700ixP 19p 680/iF I7P 1000/iF I7p 

ISOO/tF 25p 
2000/iF 43p 

6 3 VOLT 
33/iF Sip 
68/iF s|P ISO/rF SiP 470/tF Hp 680/iF I3p ISOO/iF IBp 
2200/xF ISp 
3300MF 2ip 

10 VOLT 22/xF 
47uF 
iOOpF 
220MP 
BIOMF 
470/4= 
IOOO/iF 
ISOOoF 
2200MF 

tip 
tip 
tip 

8p 
I Op I Op 
lip 
20p 
24p 

16 VOLT 

25 VOLT 
10/iF tip Sip 
47uF Sip 
lOOpF 8p 
ISOpF 8p 220pF lOp 
470pF t3p 
6S0pF 20p 
IQOOpF 22p 2200/iF 39p 
SOOOpF SSp 

40 VOLT 
6-8pF 6ip 
15/4= 6lp 
33/iF 6ip 

40 VOLT 
47pF tip 
IOOMF ISOpF 
220(4= 
470MF 68Q(iF 
IOOOmF 
2200/4= 

5p lOp 
Hp I5p 2Sp 
2Sp 
44p 

63 VOLT 
1/4= 
2-2/JF 
4-7/iF 
6'8/iF 
10/JF 

22MF 
68«F 
100/iF 
I50MF 
220/JF 
330MF 
470/4= 
1000/4= 

6ip 
6|p 
tip 6|p 
6ip 
«ip lOp 
lip 
I3p 
I9p 22p 
26p 44 p 

Transistors 
AC107 18b A0126 14p AC127 18p AC128 18p AC142K 2Sp AC14IK 20p AOX78 15p ACT87 13p ACT 87 K EOp AC188 13 p AC188K SOp ACY17 B4p ACY18 Sip ACY18 £8p ACY20 SBp AC721 SSp ACY22 18p ACY39 SSp AD140 40p AD142 44p AD143 89p AD149 SSp ADI60 60p AD181 29p AD1S2 S9p AD M/P 80p AF114 l4p AF11B 14p AF116 14p AF117 14p AF118 BSp AF124 27p AF1S9 SSp AF2S9 41p AL100 77p A1.102 80p AL103 esp A8Y26 Sip ASY27 4 Op A17103 SSp AU110 £1-10 ADX11 V7p BC107 8b BC108 Op BCI08 Op BC113 ISlP BCT16 16p BC125 lOp BCT26 Sfip BC132 X6p BC134 ISP BC135 lOp BC137 Iflp 

BC138 38p BC142 88p BCX43 83p BCI44 8Dp BC145 sap BCI47 8p BC148 Bp BC149 Sp BC138 16p BC1B4 17B BC167 18p BC168 XBp BC1S9 14p BC187 IBp BC1S9 lip BC169 lip BC177 ISp BC179 IBp BC182L Bp BC183L Bp BC184L Bp BCX80 88p BC212X, lip BC21SD lip BC214L Up BC258 Bp BC259 BC287 14p BC288 18p BC300 4Op BC301 BC302 80p BC30S 6 Op BC304 40p BCY70 17p BCmi 37p BCYVa 17p BD123 68p BD1S0 SDp BD18I 68p BD132 BOp BD1S6 42p BD138 fiOp BD141 £1-87 BD142 60p BFX69 SSp BP173 SBp EF177 SBp BP178 SBp BF17B S6p BF194 15p , BF196 ITp BF244 S7p 

BF280 SBp BF320 l8p BF8S0 18p BF390 87p BFX84 SBp BFX86 BSp BFX80 SSp BPX87 SBp BFX88 S8p BFY50 Sip BFYfil 17P BFY62 17p BFY64 88p BFY90 72p BBXSO ISp C407 SSp C428 SSp C428 Sip C4S0 17p MP8U1 860 MFSXIS 42p MP8113 86p 1IP8121 SSp MP8122 44p MT8193 60p NKT2II 28p NKT21228p NKT21428p SKT217 SSp NKT261 Z3p NKT271 20p JIKT274S0p NKT276 2S» 5JKT4t)S 71» NKT40688P NKY60SP 68p NKT618G SSp KKTB74S6p NKT877G £4p NKT713 32p SKT77S27P OCiB SBp OC20 ocas ocas ocas oca a OC36 OCS8 OC4X 

SSp SSp SBp SSp SSp SSp SSp l«p 

OC44 OC46 OC70 OC71 OC72 OC8I OC8S OC84 

14p 14p sap 14p Up Up SSp B8p TIP29A SSp TIPSOA «4p T1P31A $4p TXPS2A 78p TTFSS U-IS T1F34A 
TIPS6A esss TIP36A t8-lB XIB41A 7Bp TIP42A 91P 2N709 ISp 227930 SSp 2X1181 SSp 2N11S2 SSp 2NX01S BSp 2N1711 BSp 2X2904 4Op 2X2904A 44p 2X2905 4flp 2N2924 IBp 2X2926 lOp 2X3068 SOp 2X3064 BSp 2X3056 SSp 2X8405 44B 2X3683 57p 2X3702 Bp 2X3708 Bp 2X3704 Bp 2X8705 Bp 2X3708 Bp 2X8707 Bp 2X3708 Bp 2X3709 Bp 2X3710 Bp 2X3711 Bp 2X3794 17p 2X3819 SBp 40361 BOp 40362 BOp 40636 60p 

Dioda* * 
Rectifiers 
1X914 1X918 8p 1X4148 8p 1844 lOp 1X4007 22p 18113 179 18120 179 18121 ISp 18130 18131 Up 18132 13? 18920 Bp 18922 18923 Dip 18940 AAI19 lip AA129 Up AZ13 Up AAZIS Up AA217 BAXOO ISp BA109 2SQ BAUB BP BA144 Up BA146 22? BA1B4 Up B AXIS 14p BAX16 lip BAY18 19? BAY31 9? BY100 19p BY126 16p 
BY127 1«P BYXIO 24p 
OAS IBp 
OA9 11? 
OAIO 24p 
OA47 Bp OA70 8p OA73 Up OA79 Bp 
0.481 Bp OA 86 Up 
OA90 Bp 
OA91 BP 
OA96 BP 
OA200 up 

MULLARD POLYESTER'S 
MULLARD POLYESTER CAPACITORS CMO SERIES 
260V P.O. mounting; 0-01«P,0-Oi5/iF,0'«/iF,8ip.0 33/<F,00-17/xF,0-068/iF ,4p.01/ir,4|p O'lB/tF.0■22//F,Sip.0-38/iF,7p.0-47/tF, BiP.O'SS/tF.lSp.l'O/tF.Up.l-B/tP.SSp.S-gMF. S7p 
MULLARD POLYESTER CAPACITORS CJ96 SERIES 400V; 0 OOltiF, O-OOlB/iF. O-OOaBpF, 0 0032/iF, 0 0047/iF, Sjp. 0-C0«8/J?. 0_01uF. 0 015(rt' 0-022/tF, 0 033/tP, Sic. 0 M7/iF, 0 088/iF, 0 1 (jF, 4ip. 0-16(iF. 81p. 0 22/£F. Sip. 0-SS/iF, 
ilSv:6»"oW. 0'22/iP. O-083/iP, O O47/(P, 0 QB8/iF, Bp. 0-1 (iF SIP.0-lB(iF,4|p. 0-22/iF, Sip. 0-33//F, 6ip. D-47//F. 8|p. 0-68/iF. ISp. l-O/tF, Hip.   
VOLUME CONTROLS Pot«n»locn»t«ti - Carbon track 500 O to 2-2M O Bog or Linear atngle ISp. Dual gang (etereo) 44p Single type with H.P. switch 13p extra. 
SLIDE POTENTIOMETERS BSmru, TRACK 9INGLK OAX&ED, BOO or LIX 11c to 1M. 4 Bp ench TWIX OANOED, LOG or LIX Ik to 600k. SBp each.   

VEROBOARD 

CARBON SKELETON PRESETS 
Small high quality type /linear only). All valves 100-5 meg ohms. -1 watt B|p each •2-6 watt 8ip each   

0-16 Matrl 21 In x 3) in IBp 2iin X Sin SSp Slta x SJin SSp S|!n x Ola 38p 6ln x 17111 (plain) 94p Vero Pini (bag o( 38). SSp Vero cutter. 50p; Pin insertion Tools (O'l ana O-IS matrix) at 61p.  

01 Matrix SSp B8p SBp SSp 

SLIDE SWITCH 8P8T Up each. D.P.D.I. 18p each. 
MINIATURE NEON LAMPS 240V or 110V 1-4 8p, 6 plus 4tP each. 
MINITRON DIGITAL 
INDICATOR TYPE 3015F 
Reads 0-9 and decimals 
(Data Sheet on request) 
ONLY £1 50 
16 Dll Socket 88p Driven by 7447 £1-06 

RECTIFIERS 
P.I.V. 1 AMP 

60 1X40014|p 100 1X4002 4|p 200 1X4003 StB 400 1X4004 Btp 800 1X4006 8p 800 1X4006 Bp 1000 1X4007 lOp 

1-8 AMP 
PL4001 8p FL4002 Bp PL4003 10p PL4004 lOp PL4005 ISp PL4008 15p PL4007 SOp 

BRIDGE RECTIFIERS 
P.I.V. 1AMF 2 AMP SAMP 10 AMF 
60 a8p SRp £l-7flp £2 20? 

S7p   — 00? £198? 84? £2-18? £8-42p 
600 44p wp £2-42p 
800 49p 

THYRISTORS 
FXV 50 100 200 300 400 
I Amp 28 28 41 44 88    
7 Ampa — 98 1-01 ~ 1-24 

RESISTORS 
} wait S% carbon 1# each 1 watt 10% carbon Ip each 1 watt 10% carboo BJp each Range 10 ohrae to 4-7 meg. t watt ralo 2% 3p each Range 10-1 meg ohcu 

PACKS 

Unmarked Packl 
Pack of 25 IN4148 SSp 
Pack of 10 BC108 66p BC107 SSp (Plastic can) 

Pack of 10 Plastic BCX09 BSp 
Pack of 10 BC169 SSp (uninarted) but tested 

2X2646 (unmarked) SSp each 
Pack o( 10 2X2928G BSp nnbranded but tested 

Dii marked but fully tested 2N306B 1-9 SSp 10 plot 87p 

FULLY 
MARKED 
TYPES 

ADX81, AD162 M/P 1-9 SSp 10 plus SSp 
B0107-BOI08 BCI08 1-9 Bp 10-99 Bp 100 plus flip 

BC 1S2I. >3-4-213-4 Bp 10 plus Bp 
A0127 or AC128 1-9 18p 10 plus 18p 100 plus lip 

ZENER 
DIODES 
400 M/W 5% Mifttature BZY 88 Range 
All voltages 3-8-33 Volt Bp each 

AH voltages 8 8-200 Volts 149 each 
10 watt B% 
AU Voltages 7-5-100 Volts Sip each 
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CRESCENT 1 

IIS 40 MflTB ROAD, 10NDON M 4T1 888 3206 

IL ORDER i 
DEPT. A 
Ko.ll M 
atesrd.^B 
.ONDON^I 
I N22 

'•flRMCEKT,; BDBBLB LIOHr SHOW 
^tk new and 

feature the pro- (eMlonal disc ioeiey or to give the private party an electric atmosphere, a projected kaleido- scope of colour makes the music you produce more Interesting and will appeal to the visual as well as the audio senses. This budget system compares very (avourably with the more Mphlstioated and much higher priced models. epedScatlon—Projector: 16CW, convection cooled, at SOft the projected image - 19ft; Motor: Jtevper2mJn. Liquid Wheel: Sin diameter multicolour. The Motor is fitted to the Projector and can only be' purchased aa a single unit, the Liquid Wheei, however, la one very popular standard model 4 may be purchased separately. A 
bargain—Projector with Motor ready lor instant use, US: ein Li- quid Wheel, £S—120 + Vdpcarr. 

tri-volt battery 
EUHINATOR 
Enables yon to work your Transistor Radio, Amplifier or Cassette, etc., from thea.c.maina through this compact Eliminator. Just by moving a plug you can select the voltage you require, 6. 7| or 8 volt. This means all.your traniistor power pack applications can be handled 

i?r t!l1' one "n't- Approx, size si s." 21in x 3}in. Our Price 28-7S plus 10p P. 4 p. same model anilably wired lor the PhlHpa Caesette £3 plus lOp P. A p. 

DIGITAL CLOCK KIT S4-hr. Nixie dig. elock kit. We supply: a complete set of eomponents; a complete 
. , ., ol easy to follow ins tractions j printed circuits made to make construction as simple aa possible; a cabinet and front panei to give a professional floish. All lor the prke of the componento. 422-60 + SOp P. A p. Please send 8-A.E. If you require more Information. 

?Xir. 

, COMPONENTS AND HI Fl 
for the home constructor 
FROM 00ARMS>t«Pl ARE OPeN AU DAY FROM 9 A.M. TO « P.M. 6.30 P.M. ON FRIDAY 

(WE CLOSE ALL DAY THURSDAY] 
13 SOUTH MAIL, EDMONTON, N.9 803 1685 

rtom lit April, 1878, will you Please include on ranr Total (Oooda 
STf 'ad Racking) Yahw Added Tax at lbs Standard Stated Bate. 

TRI-VOLT CAR SUPPLY Enables yon to work your Transistor Radio. Amplifier or Cassette, etc. from the 12 volt ear supply. Positive or negative earth. Approx. size =■ 21o. x 3iln. x Ifln. This converter ouppllea «, 71 or 9 volts and is transistor 
lOpp 4 p real n">ntT saving device for 42-80 plus 

MINI LOUDSPEAKERS 
2iln 8 ohm, SOp; 2}ln 80 ohm, 86p: 2iln 40 ohm, 50p, Please Include Op P. 4 P. on each L.8. 

ALlfl S WATT AUDIO AMPLIFIER 
A low eo«t high quality 5 watt audio amplifier designed lor use in stereo systems, record players and other audio equipment. Supply Voltage = 9 to SO volts. 
Frequency ™ £0 to 25 kHz. 
Overall Site » 3in x 2iin x lln appro*. 
Pull teohmcal data and diagmtu with each module. 
Ail guaranteed and a bargain at 42-68 plus 6p P. 4 P. 

200/250? MADTS BELAY 
Heavy duty contacts. 2,500 Q coil. AU new andu n used HJP.D.T. main# relays 60p + v_a,t. c^. Free. Special quantity price: 
MOperlOOreiays. 

CRESCENT CASSETTES Top quality cassettes at unbeatable prkea (eomplele with standard storage case); O60 28p, COO 88p, CX20 48p plus 5p P# A P. 

ADD 
LUXURY TO YOUR CAR 
WITH A MOTOR DRIVE if CAB AERIAL 
Spec.: 5 Section Extended Length 100cm Length under Fender dOcm Cable Length 120cm Supphed complete with Fixing 
Bracket and ,-plus25p Control Switch, LO'75 P. 4 P. 

PSYCHEDELIC LIGHT CONTROL UNIT Three Channel: Baas—Middle -Treble. Each channel has Its own sensitivity control. Just connect the Input ol thu unit to the loudspeaker terminals ol an amplifier, and connect three 250V up to 500W lamps to the outpnt teimlnatH oi the unit, and you produce a fascinating 
soundJlght display. (AU guaranteed) 
£ 18-50 pins S8p P. s p. II you require mote Information please send 8.A.E. 

"CEBSCEHT" 100 WATT B.M.8. ALL PDBPOSB AMPLIPXEK 
U.BUILD.IT We supply the three modules for you to build this Dlsco-Group-P.A. amplifier Into the cabinet ol your choice, 

★ THE POWER AMP MODULE TP100W 
'2-"ave 300W Instantaneous peak into 8 ohm (6(1W into 16 ohm}, 214-28 carr. 46p ★ THE PRE-AMP MODULE Pour control pte-amp. Vol. Bass, Treble. Middle controls. Designed 

. auiP'iflers using P,E-T. first stage. 48-96 carr,26p ★ THE POWER SUPPLY MODULE PSX00 Is supplied complete with the mains transformer. 49-68 carr.tOp 
Complete fixing instructions are supplied and no- technical knowledge Is required to conneet the three ready wired modules. A fantastic bargain. II you purchase all three modules. 425 carr. 7Sp Bend B.A.K. for further details on this or our ready built ampUficrs. 

MAINS TRANSFORMER Fused Primary 240V. Secondary 220V @ 50mA. 8-SV @ 1A. This trans- lormer is made to a very high standard and is a small slae : 2in X 2|in X 24in. SSp plus 15p P. 4 P. 

EMI LOUDSPEAKER 450 10W 13ln x Sin ± two 2-2iln tweeters and cross-over. All wired and ready for use. This ever- popular 450 in 8-8-16 qjun imp. 
£375 plus S9p P. 4 p. each. 
Tin Xdin LOUDSPEAKER A top quality ■peaker Ideal where small size is import- ant. Manufactured by E.MJU lor a well- known hi-fi set maker. Sizes 71b x 4In. Impedance: 8 ohms. Flux: 38,000. Max. Free range; 90Hz to 12kHz. Power handling; 8W. Unbeatable. Price: 41-80. Pre# postage on this item- 

Tl&i 

S SIZES AU INTERLOCK 

I DISCOUNT 
PRICES 

A DEXTER 

U 

U 
Hi 
i 

Newest, neatest 
syjtem ever 
deviled for storing small 
parts and components; 
resistors, capacitors, diodes, transistors, 
etc. Rigid plastic units interlock together 
in vertical and horizontal combinations. 
Transparent plastic drawers have label slots/ 
removable space dividers. Build up any 
size cabinet for wall, bench or table top. 

BOY AT TRADE PRICES! 
SINGLE UNITS (ID) (Sins X 2|ins x 
2iln.). CI-2S DOZEN. 
DOUBLE UNITS (2D) (Sins X 4*ins X 
2Jins). £210 DOZEN. 
TREBLE (3D) £2-20 for 8. 
DOUBLE TREBLE 2 drawers, in one outer 
case (602), £3-25 for 8, EXTRA LARGE 
SIZE («DI) £3 16 for 8. 

PLUS QUANTITY DISCOUNTS! 
Orders £6 and over DEDUCT 5% in the £ 
Orders £10 and over DEDUCT 7i% in the £ 
Orders £20 and over DEDUCT 10% in the £ 
PACKING/POSTAGE/CARRIAGE: Add 35p to all orders under £10, Orders £10 and over, 
packing/pDstage/carriage free. 
QUOTATIONS FOR LARGER QUANTITIES 
Please add 10% V.A.T. to total remittance 

||(Oept. PE7) 124 Cricktewood IBrosdway, London, N.W,2 llTcl. 01-450 4844 

ALLOWS COMPLETE 

LIGHTING C0NTRC! 

The DEXTER DIMMASW1TCH 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 
600W of all lights, except fluorescents. at mains 
200-250V, 50Hz. AH DEXTER DIMMASWITCH 
models have built-in radio interference suppres- 
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 c.w.o. to: 

DEXTER & COMPANY 
1 ULVER HOUSE 

19 KING STREET 
CHESTER CHI 2AH 
Tel: 0244-25883 

RADIO AMATEUR'S 

HANDBOOK 1973 
by THE A.R.R.L, 

Price £2*95 

UNDERSTANDING ELECTRONIC 
CIRCUITS by Ian R. Sinclair. Price £3*65. 
HOW TO GET THE BEST OUT OF 
YOUR TAPE RECORDER by P. J. Guy. 
Price £ I-M. 
TRANSISTORISED RADIO CON- TROL FOR MODELS by D. W. Aldridge. 
Price £l-i0. 
HAM RADIO: ABEGINNER'S GUIDE 
by R, H. Warring. Price £ I -70. 
PRACTICAL RELAY CIRCUITS by 
F. J. Oliver. Price £3-40. 
110 INTEGRATED CIRCUIT PRO- JECTS FOR THE HOME CON- 
STRUCTOR by R. M. Marston. Price 
£1-25. 
TRANSISTOR POCKET BOOK by R. G. Hibberd. Price £1-50. 
RADIO HANDBOOK NEW 19th ED. 
by W, I. Orr. Price £7-75. 

ALL PRICES INCLUDE POSTAGE 

THE MODERN BOOK CO. 
BRITAIN'S LARGEST STOCKIST 

of British »nd American Technical Books 
19-21 PRAED STREET 
LONDON W2 INP 

Rhone 01-723 4I6S 
Closed Sacurdzy I p.m. 
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»ten>s mentioned in this feature are usuatly 
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. 

SLIDE RULE CALCULATOR 
Electronic calculators of the pocket 

variety fall generally into two types. 
The first is the fairly simple device the 
operation of which is limited to the 
more normal mathematical opera- 
tions, and the price of which is 
steadily falling to around the £40 
mark. 

The alternative and much more 
sophisticated device is capable of 
carrying out complex maths functions 
such as rooting or calculating to 
specific laws. Currently there are 
only one or two of these latter and 
their price tends to rest in the £200 
region. 

Predictably, just as the cost of the 
smaller version has dropped swiftly 
over the last two years, the more 
complex device is now showing 
reduction tendencies; 

Thus Texas Instruments have just 
announced a pocket "slide-rule" 
type of instrument capable of cal- 
culating reciprocals, squares and 
roots, true credit balance and all the 
more usual functions. 

It will also convert an arithmetic 
entry to scientific notation when the 
entry exceeds eight digits. 

Capable of handling positive and 
negative numbers over a 200 decade 
range, the SR.-10 is selling at £87*50. 

DIGITAL MULTIMETER 
Another contender in the low cost 

digital multimeter field has just been 
announced by Advance. Called the 
Alpha, it will retail at £55, a price 
which makes it a real challenge to 
the analogue meter as well as other 
digital multimeters. 

The Alpha features a total of 24 
ranges enabling it to measure d.c. 
voltages from ImV to IkV, a,c. 
voltages from ImV to 500V, d.c. 
and a.c. current from 0*1/*V to 1A 
and resistance from 0-U2 to 10MQ. 
The reading is given on a three 
digit l,c.d. display which can be 
adjusted in brightness to conserve 
power. Accuracy is claimed to be 
0*2% ±1 digit on the IV Ac. range 
and 0-5% ±1 digit on other d.c. 
voltage ranges. Input impedance is 
a high iOMU and the instrument 
can stand overloads of 350V on the 
IV range and IkV on other voltage 
ranges. 
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The unit consumes 90mW to 
400mW dependent on the setting of 
the brightness control. It is normally 
supplied by a 9V dry battery which 
will last several months in normal 
use. There is also an optional mains 
unit at £7 extra and a rechargeable 
battery unit at £17 extra. 

The circuit uses a simple single 
ramp analogue-to-digital conversion 
system and aH the digital circuitry 
is contained in a single- m.o.s. I.s.i. 
integrated circuit," custom-designed 
by Advance. 

The unit is available direct from 
the maker, Advance Electronics 
Ltd., Raynham Road, Bishop's 
Stortford, Hertfordshire. 

WORKSHOP 
Several items for the workshop 

seem to be worth further considera- 
tion this month. 

For the work bench there's a new 
adjustable vice from W. Greenwood 
Electronic. Called the Oryx, the vtce 
is ideal for holding circuit boards 
during soldering. 

The vice has a rotating base 
which is also part of a steel ball 
joint in the bench clamp. This 
arrangement allows the user to 
position his workpiece in practic- 
ally any position and the fibre faced 
jaws of the vice will hold delicate 
components without damage 

Addresses of nearest stockists and 
price list can be obtained from 
W. Greenwood Electronic Ltd.. 21. 
Germain Street, Chesham, Bucks. 

With the decrease in size of com- 
ponents, tool manufacturers have 
had to scale down a great number 
of their tools to meet the demands 
of handling these components. With 
this problem in mind Tele- 
Productipns are now marketing a 
rartge of Swedish Stirex hand tools. 

Available as side cutters, pliers 
and scissors the tools have been 
designed for close work and the 
complete tools measure a maximum 
length of only 17Smm, including 
handle. A feature of the tools are 
plastics spring-loaded handles which 
are available in varying colours. 
This enables particular tools to be 
colour coded for easy identification. 

Full details of tools available and 
price lists can be obtained from 
Tele-Production Tools, 28-B, Hamlet 
Court Road. Westcliff-on-Sea. Essex. 

One of the more unusual items is 
a set of multi-blade screwdriver 
packs from F. Parramore and Sons 
(1924) Ltd. For electrical require- 
ments the Multi-3 pack comprising 
wallet, chuck and three blades is 
recommended. For general purpose 
use the Mu!ti-5 pack should be able 
to tackle most jobs. 

Complete with a robust 4-jaw 
chuck handle the cruciform inter- 
changeable blades are suitable for 
slotted. Pozidriv and Phillips screws. 

One of the reasons for the shape 
of the blade is that when dealing 

Pom 

Oryx adjustable vice from 
W. Greenwood Electronic 

with over tight screws extra torque 
can be applied to the blade with a 
spanner or a special ratchet, avail- 
able as an extra. 

The price of the Multi packs vary 
from approximately £2-25 to £3*55 
and addresses of nearest stockists 
can be obtained from F. Parramore 
& Sons (1924) Ltd.. Caledonian 
Works, Chapeltown, Sheffield. 

Finally, to help keep the workshop 
tools tidy readers may be interested 
in a new range of "Clipco" nylon 
general purpose clips from Herbert 
Terry & Son Ltd. 

Ideal for holding ail kinds of tools, 
the Clipco is made from unbreakable 
nylon and having a special toothed 
stem the clips can be easily fixed 
(no screws or screwing being required) 
to walls, tiles, wood and pegboard. 

Available from most hardware 
and do-it-yourself stores the clips 
are sold in packets containing 8, 9 or 
10 clips, dependent on size required, 
and retail at 2Ip to 23p per pack. 
The clips can also be purchased in 
bulk quantity at £2*18 per 100 direct 
from Herbert Terry & Son Ltd., 
Redditch, Worcs. 

Parramore Paramo screwdriver packs 
Alpha digital multimeter from Advance 

i% 



0^ 

F ifili 

A SaECnON FROM OUR POSIBAG 

Correspondents wishing to have a reply most enclose a stamped addressed envelope. We 
regret we are unable to guarantee a reply on matters not relating to articles published In 
the magazine. Technical queries cannot be dealt with on the telephone. 

Linear or Log Law 
Sir-—I would like to congratulate your author on the P.E. 
Sound Synthesiser, on the obviously very impressive 
results obtained. However, if I might add a few criticisms, 
I feel that they could prove helpful to your readers, and 
even Nlr Shaw himself. These points are based on a few 
years experience in the field of voltage-controlled Syn- 
thesiser circuits, and on the successful marketing of such 
circuits and complete Synthesisers which I have designed. 

Firstly, the use of integrated circuits for some applica- 
tions can be very satisfactory. However, one must 
remember that one often has to use the most suitable i.e., 
which is not always (in fact is rarely) exactly made for the 
job. As a result, one ends up putting the makers' recom- 
mended current through the device, say 5 to 10mA, when 
if one designed a circuit from discrete components one 
would often find that a few micro-amps is all that is needed 
for the same job! This means that you can under-run the 
components at a tiny fraction of the makers' recommended 
current ... the life expectancy is thus made infinitely 
greater. 

Secondly, usd of most i.c.s involves dual-rail power 
supply, and also adds dramatically to the overall costs, as 
i.c.s are going up in price (the Dewtron modules cost, 
using discrete components, would still be less than £200 for 
more versatile design than that published, incidentally). 

Thirdly, and alas, I feel more importantly, the decision 
to abandon the use of the proper log-law for the Voltage 
Controlled Oscillator design. This is really naughty, as it 
means: 

1. No chording facility. 
2. No variable keyboard pilch, which is essential if 

you want the range of use one expects from a 
synthesiser. 

3. Difficulties in tuning the tuning ladder—^ach note 
must have its own preset, the adjustment of which 
will vary vastly from one end of the ladder to the 
other. 

4. Poor frequency stability, because, should voltage or 
resistance wander, the drift will be concentrated 
more to one end of the keyboard than the other, 
due to the non-linearity (or non-log'arity) of the 

. tuning network, whereas, if logarithmic tuning 

vouage law were used, the variation would be 
distributed evenly over the whole keyboard, so 
making it less noticeable, in terms of pitch. 

5, Uneven swing in pitch control when driven by a 
slow-oscillator, unless special (and difficult) 
compensation is deliberately introduced into the 
output, of the slow oscillator. Imagine a siren 
that starts climbing in pitch rapidly and then 
slows down to a slow whine when it reaches the 
higher frequencies. 

Admittedly, the building of a stable, accurate law circuit 
is difficult, if the effects of temperature are to be minimised, 
and the circuit shown in the first article is very prone to 
temperature drift, as matched transistors from a thermal 
.standpoint are virtually impossible to select due to the 
cycling time involved. None-the-less, circuits are possible 
(a special unique one is used in the Dewtron-2 module), 
which will not change even if a hot soldering iron is applied 
to them 1 Admittedly, the one in question did take years to 
perfect, and perhaps Mr Shaw did not have this sort of 
time at his disposal. 

It would be interesting to learn if other readers have 
further ideas on the above or other points arising from 
the P.E. Synthesiser design. 

B. H, Baily, 
Dewtron Design Engineering 

Cooiputer Club 
Sir—You and your readers may be interested to hear that 
following my letter in P.E. last year an Amateur Computer 
Club has been formed. 

The club is for those interested in the construction, 
design or programming of computers as a hobby. At 
present the main activity of the club is the production of a 
newsletter which acts as a databus to distribute information 
on hardware and software techniques of interest to the 
members. 

Any one in joining the club may receive further details 
from me (SAE appreciated). 

M. Lord, 
7 Dordells, 
Basildon, 
Essex 

BACK NUMBERS WANTED 
AnjroM who cut supply lh« un<l«rmtntiono<J *r« uk«d to 
communkat* directly with th* r«Mkr. 

We rerret thet beck numbers of Practical Electronics can no 
looter be supplied. We will try to publish announcements of 
readers r»qviir«menti (wi;hout a tuarantoed date) free of'char|«. 

Mey-June IWl 
.V' 35' brMdwslk, WejtHouihton, Nr. Bolten. BL5 2AA. AufUit 1947 Mr. M. W. Finnemore. 63, Anchorway Rosd. Green Lane, Coventry, CV3 6JL. January 1068 Mr. R. Mason, 5 Hope Knows, EarUton, Berwick- shire, November-December 1071 Hr. K. S. Reehall, 1$. Carey Park, Rednnlck Lane, Truro. Cornwall. February 1973 J Mr. P. E. North, 33, Windsor Read, LowescoFc, SuHolk. ecernbar 1071, January 1071 Mr, V, G. Oennisen, 24, Ledbury Street, Asplcy, Brisbane, Australia, 4034, - November 1069, July 1072 r . 

Mr-C- H. M, 'Limb, 68, Westminster.Way, North Hmkiey, Oxford. • 

November-December 1071 Mr. D, Griffiths. Oeconshlre Halt, Cumberland Rood, Leods, LS6 2EQ. July 1072 
Mr" Wilson. 8, Cowlsrnt Road, BarrdyKln- rurness. Lancashire. • - • - •• November-December 1071 Mr, R. A, 3, Broobftard Ro»dt Fair Oak. Eastieigh, Hsnts, SIS 7EX. April 1071 
Mr. D. Wood, 52, Egcrton Road, Streetly, Sutton Coldfleld, Warks. February 1067 ' f Mr. C. Celvert. 34, Renwick - Road, Blyth, Northumberland. Aurust 1070 Mr. T. Barclay, Allan Glen's School, 190. Cathedral Street, .Glasgow, C.4. November-December 1068 Mr. 6. Russell, 14, Norwood Road, SketnsSs, Uncs. 

January to March 1072 Mr. P. Daswanl, 276, Satara Road. Poona—I. India. 
February 1060 » , Mr. P. Couxens, 30, Napier Road, Wembley, Middlesex, HAD 4VA 
February 1072 Mr. S. Clements, (7, Sempie Street, Hamilton, Lanarks, ML3 9JL. 
September tp November (071 Mr. N. Simmons, I [6, Kiliygten Road, Larne, Co. Antrim, N. Ireland. 
November 1070 to March 1071 Mr. A. Bray. 106, Vllliers Street, Stoke, Coventry. wVA 4HL. 
Any Copies before April 1071, February to May 1072 and August td October 1072 Mr. P. Murphy, 10, Upton Court, Upton, Wirrsl. Cheshire, L49 6LS. 
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VARIABLE VOLTAGE TRANSFORMERS 
INPUT IMIHOy a.c. 50/MJ OUTPUT 
VARIABLE 0-2MV 
All Typ«» from } to SO amp from itock. 
SHROUDED TYPE 1 amp, £7.70 I 20 amp, £51W> 2 5 amp, £8 86 25 amp, £62 80 
5 amp, £12-93 37-5 amp, £9010 10 amp, <M-7S SO amp. £107-80 IS amp, £17-50 
(Panel Mounting) i amp, £5-23. 

2-5 a 
ting) L amp, £5-23. OPEN 1 amp, £7.70. li amp, £8-86. All carriage paid. 

imp TYPE 

L.T. TRANSFORMERS 
All primiriet 220-240V Type No. See. Tapi fl'SS 1 30, 32, 34, 36V at 5A   ES-SJ 2 30. 40. 50V at 5A    £7-95 3 10, 17. 18V at 10A   £5-8| 4 6. l2Vat20A  £7-»2 5 17. 18. 20Vat20A   £8 56 6 6, (2, 20V at 20 A    <8-12 7 24A at I OA      <6.|4 B 4. 6, 24. 32V at 12A   £8-42 9 6 and 12V at I0A     £4-51 

12 VOLT D.C. MOTOR 
Powerful I amp, REVERSIBLE motor. Speed 3,750 r.p.m. complete with external gear train (removable) giving appro*, final speed of either 125 r.p.m. or 240 r.p.m. Size; 4iin x2iin dia. Either type price £ I-OS. 

REVERSIBLE SPLIT PHASE MOTOR 250 r.p.m., 100-115/210.240V A.C., 2io.xlin. Ideal for rim-drive models, display, etc. Extremely powerful for size (including small capadter). B3p. 
PARVALUX TYPE SDI9 230/250 VOLT A.C. REVERSIBLE GEARED MOTORS 30 r.p.m. 40 lb. ina. Position of drive spindle adjustable to 3 different angles, Mounted on aubitantia) cast alum. Inium base. Ex-equip- ment. Tested and m first-class running order. A really powerful motor offered at a fraction of matters* price. £7-48. 

PARVALUX TYPE SD2. 200/250 VOLT 
A.C./D.C. HIGH SPEED MOTOR Speed 9,000 r.p.m. apprpx. or 3,200 r.p.m. if used with built-in governor, or variable speed over a wide range if used in coniunction with our Dimmer Switch, Illustrated below, PRICE £2-20. 

600 WATT DIMMER SWITCH. 
Easily fitted. Fully guaranteed by makers. Wilt control up to 600W of all lights except fluorescent at mams voltage. Complete with simple in- structions. £3-30. 

240V A.C. SOLENOID FLUID VALVE Will handle liquids or gases up to 7 p.s.i. Forged brass body, stainless steel core and spring, iln b.s.p. iniec/outlet. Precision made, British 
mfg, PRICE: £1-15. Special quotation for quantity. (New in mokert' corfon) 
24-HOUR TIMER 
Can be adjusted to give a twitching delay of between 2 hrs. to 24 hrs. Driven by200/250V A.C.synchronoua motor. IS amp c/o contacts. Mfg. Crater Controls Ltd. Supplied with scale calibrated 0-10 (2 hrs, per division). Brand New. £2-20. 
HONEYWELL PROGRAMME TIMERS 
240V. A.C. 5 r.p.m. motor. Each cam operating a c/o micro switch. Cams are individually variable, allow- ing inumarable combinations. Ideally suited for machinery control. automation, etc. Also in the field of entenalnmeot, for chaser lights, animated displays, etc. IS cam model £6-60. 10 cam model £5-50. 
SIMPLE 12 CAM PROGRAMMER 240V A.C. IS RPM MOTOR with 4 adjustable cams and 8 that may be profiled to individual requirementa, £4-11. 

3AV 30 AMP. A.C or D.C 
VARIABLE LT. SUPPLY UNIT 
INPUT 220/240V a.c. OUTPUT CONTINUOUSLY VARIABLE 0-36V 
Fully isolated. Fitted in robust metal caao with Volt- motor. Ammeter Panel Indicator and handles. Input and output fully (used. Ideally suited for Lab. or industrial use. £77. 

O © 
e 

MOTOROLA MAC 11/6 PLASTIC TRIAC 400 PIV. 10 AMP Now available EX STOCK. Supplied with full data and applications sheet. Price £1-23. Suitable DIAC 20p each. 
STROBE! STROBE! STROBE! 
Build a Strobe Unit, using the latest type Xenon white light flash tube. Solid state timing and triggering circuit. 230/250V a.c. operation. 
EXPERIMENTERS' ECONOMY KIT Speed adiustable I to 30 flash per sec. All electronic components. including Xenon Tube and instructions £7-20. 
NEW INDUSTRIAL KIT Ideally suitable for schools, laboratories, etc. Speed adjustable 1-80 f.p.s. Approx. i output of Hy-Lyght. Price £12-10. 
MY-LYGHT STROBE MK III 
For use in large rooms, halls and utilises a ttlica tube, printed.circuit. Speed adjustable 0-20 f.p.s, Light output greater than many (so called 4 Joule) strobes. £13-75. 
THE 'SUPER' HY-LYGHT KIT 
Approx, four times the light output of our well proven Hy-Lyght strobe. 
• Variable speed from 1-3 flash per sec. 
• Reactor control circuit producing an intense white light, ONLY £22-83. ROBUST, FULLY VENTILATED METAL CASE. For Hy-Lyght Kit Including reflector £4 »0. Super Hy-Lyght Kit including reflector £8-20. 
7-inch POLISHED REFLECTOR Ideally suited for above Strobe kita. Price 73p 

ELECTRONIC 
 ORGAN KIT 

Easy to build. Solid State. Two full octavet (less sharps and flat*). Fitted hardwood case. Powered by two penfite 1JV batteries. Com plete sot of parts including speaker, etc." together with full instructions and 10 tuneai Price £3 50. 
RAINBOW STROBE FOUR LIGHT CONTROL MODULE 

Will operate four of our Hy-Lyght or Super Hy-Lyght Strobes in either 1,2,3,4 sequence; 2 + 2; or all together. Thoroughly tested 
and reliable. Complete with full con- nection instructions. Price; £20-63, Send S.A.E. for details. 

COLOUR WHEEL PROJECTOR Complete with oil- filled colour wheel. 100 watt lamp. 209/ 240V AC. Features extremely efficient op- tical system. £30-74. 
6 INCH COIOUR WHHl 
As used for Disco _ lighting effects, etc. Price £5-72. 

BIG BUCK LIGHT 
400Watt. Mercury vapour ultra violet lamp. Powerful source of u.y. Innumerable Industrial appli- cations alto Ideal for stage, display, discos, etc. P.F. ballast is essential with these bulbs. Price of matched ballast and bulb £18-15. Spare bulb £8-03. 

BUCK LIGHT FLU0RESCEKT U.V. TOBCS 
4fc. 40 watt. Price £6-38. (For ute in standard bi-pin fluorescent fittings). MINI 9 in. 6 watt black light U.V, tube. £1-60. Complete ballast unit and holders for 9 in. tube. £2-94. 

FOOT SWITCH Suitable for Motors, Drills, Sewing Machine*, etc, etc 5 amp. 250 volt. Price £1. 

All Mail Orders—Callers—Ample Parking 
Dept. PE6, 57 BRIDGMAN ROAD 
CHISWICK, LONDON W4 5BB 

Phone 01-995 1540 
Showroom open Mon.-FH. 

ALL PRICES INCLUDE V.A,T. 
POSTAGE AND PACKING 

Overaeea orders ask for quote 

SERVICE 

TRADING CO 

New ceramic construction, vitreous enamel embedded winding, heavy duty brush assembiy, continuously 
25 WATT 10/25/50/190/250/500/tk/i-5k ohm £1-10. 50 WATT 1/5/10/25/50/100/250/500/Ik/1-Sk/l-Sk/Sk 
Kw" WATT 1/5/10/25/50/100/250/500/1 k/tSk/2-5k/ 3-5k ohm £2-20. Black Silver Skirted knob calibrated in Nos. 1-9. t tin. dia. brass bush. Ideal for above Rheostats, 20p each.   

SIEMENS, PLBSSEY, Etc. MINIATURE RELAYS RELAYS 
1 2 3 4 
52 4-6 6M TOP' 52 4-6 4 «/o ?0p' 150 6-12 4 c/o ♦Op' 185 8-12 6M 70p* 

4i0 10-18 4 do 80p* 
600 12-24 4 c/o 80p* 
600 9-18 2 do 70p* 
700 16-24 4M 2B ?0p' 700 16-24 4 c/o MP* 700 15-35 2 c/o HD 80p" 700 16-24 6M 70p' 
700 6-12 1 c/o HD 60p* 700 20-30 6 c/o 80p' 1.250 24-36 4 e/o 70p* 

2.500 36-45 6M 70p* 2,400 30-48 4 do flOp 
9,000 40-70 2 c/o 60p' 15k 85-110 6M flOp* 

CoUl) Coil ohms 
Col. (2) Working d.c, volts 
Col. 3 Contracts 
Col, (4) Price 
HO- Heavy duty 
*lncl. Base 
All prices ifld. P. & P. 

12 VOLT D.C. RELAY 140 ohm coil Type I: Three sets c/o contact* rated at 5 amps. 88p (Similar to llluttration below.) Type 2: 4^ volt, 3 c/o HD. 67 ohm coll. 88p. 
SPECIAL OFFER 700 ohm 4 c/o. Ex, new equipment. £55 per 109 incl. bases (minimum 109).  
230 VOLT AX." DIAMOND H* RELAYS (Unused) Three seta c/o contacts rated at 5 ampt. PRICE: 66p, (too lots) £44. 24 volt A.C. 3 c/o 66p.   
MINIATURE LATCHING RELAY _ _ Manufactured by Clare-Elliott Ltd. Type F.2 c/o per- manent latching in either direction. Coil I ISO ohm, 15-30 Volt D.C. Size }' high, i' wide. | thick. Com- plete with 3' iead*. New 80p, 
BLOWER UNIT 200-240 Volt A.C. Preci«ion German built. Dynamically balanced, quiet, continuously rated, revertible motor. Con- sumption 60mA. Size 120 mm. dia. x 60 mm. deep. Price £3-S0. 
UNISELECTOR SWITCHES 
NEW* B'nk « w"*' 
24V d.c. operation. £6-74. 6 Bank 15 Way, a4V d.c. £7-43 8 Bank 15 Way, 24V d.c operation. £4-67. 
"HONEYWELL" PUSH BUTTON, PANEL MOUNTING MICRO SWITCH ASSEMBLY Each bank eo mprises a c/o rated at """■ 10 amps 240V. A.C. Black knob I m. Fixing hole i in. ONE bank 33pi TWO bank 44pi THREE bank 6lp, Quot. for quantity. 
'HONEYWELL* LEVER OPERATED MICRO SWITCH   
tS amps 250 volt A.C. e/con- tacts. Types NI00. N10I NEW In maker5* carton. PRICE: 10 for £2-10. 

Very special offer MICRO SWITCH 
5 amp c/o contacts, Fitted with removable _ metal B*nri assembly. Ex. P.O. 20 for £1*10 (Miri. order 20.) 

AMMETERS NEW1 2iin. Flush round. Available in D.C. Amps I, 5, 15. 20 or A.C. Ampa 5, 10, 15. 20, both types *£193. 0-300V. A.C. £2-09. 
INSULATION TESTERS 
Test to I.E.E. Spec- Rugged metal construction, suitable for bench or field work, constant speed clutch. Size L-Bin, W.4in, H.6in. weight 61b. 1,000V, 1,000 megohm*. £37-40. 500V, 500 megohm*, £36-80. 

NEW I 

Persona/ colters only. Open Sot. 
9 LITTLE NEWPORT STREET 

LONDON WC2H 7JJ 
Phone 01-437 0574 
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YATES ELECTRONICS 
(FLITWICK) LTD. 

ELSTOW STORAGE DEPOT 
KEMPSTON HARDWICK 

BEDFORD 

C.W.O. PLEASE. fOST AND PACKING 
PLEASE ADO IQp TO ORDERS UNDER O. 
Catalosue which conuint daw sheau for most of th« 
eompononts listed will bo tont free on requett. I Op stamp appreciated. 

OPEN ALL OAV SATURDAYS 
ALL PRICES SUBJECT TO V.A.T. 

RESISTORS 
JW Iskra hijh stability carbon film—very tow noise— w Mulfard CR75 carbon film—very smalJ body JW 1% ELECTROSIL TRS Power Tolerance Range 

5% d7n-2-lMO 10% 3-3Mn-IOMa 
1% lOQ-IMD 10% ID- 3 9n 
5% d-TD-tMn I no/. 

:apless construction, size 7 S * 2-5mm, 
watts 

i 

10% in-ioa 

Values available £24 £12 £24 EI2 £12 £12 

Prlc 1-99 
• p , Ip J5p 
}P 
Ip ftp 

100 + O-Bp 0 8p 
_ 3p 0 Bp 0-8p SSp . '« — * — op O'l quantity price applies for any selection. Ignore fractions on tot it order. 

DEVELOPMENT PACK 
0-i watt 5% lifers resistors 5 off each value 4-7a to IMl). EI2 pack 32S resistors £2-40. £24 pack 650 resistors £4-70. 
POTENTIOMETERS 
Carbon track SkO to 2Mn1 log or linear flog iW, lin JW). Single, I2p. Dual gang fscereo), 40p. Single D.P. switch 24p, 
SKELETON PRESET POTENTIOMETERS 
Linear: 100, 250, S00D and decades to 5MD. Horizontal mounting (0-1 matrix). Sub-miniature 0-1W, 5p each. Miniature 0 25W, ftp each. 

vertical P,C 

TRANSISTORS 
AC107 J5p AC 126 I2p AC 127 I2p ACI2a I2p ACI3I I2p AC 132 I2p AC 176 Up AC 187 22p ACISB 22p AD 140 SOp ADI49 4Sp ADI6I 33p AD 162 36p AFII4 lOp AFII5 lOp AFH6 aop API 17 10p AFII7 3Bp AFI24 22p 

AFI2S AFUft AFI27 AFI39 AFI78 AFI80 AFISI BC(07 BCI08 BC109 BCI47 BC 148 BCI49 
BCI 57 
BCI SB 
BCI 59 BCI 87 
BDI3I 

20p 20p 20p 
np "p 40p 40p 
2P 
9p *P Up Up Up 

(4p 
I4p 
Np 22p 
75p 

BDI32 75 p BDI33 75p BFII5 25p BFI73 20p BFI77 28p 

OC28 SOp OC35 50p OC42 I2p OC44 Up OC45 Up BF178 3Zp OC70 Up BFI79 32p OC7I Up BFI80 32p OC72 Up BFISI 32p OC8I Up BFI94 I5p 0C820 Up BFI9S ISp 2N2904 20p BP 197 ISp 2N2926 R 9p BF200 12: 2N29260 9p BFY50 20p 2N2926Y 9p BFYSI 20p 2N2926G BFYS2 20p lOp BUI05 215p 2N 3054 58p OC26 4Sp 2N3055 ftOp 

2N3702 I3p 2N3703 Up 2N3704 Up 2N3705 Up 2N37Q6 Hp 2N3707 Up 2N3708 lOp 2N3709 tip 2N37(0 lip 2N37II Hp 2N 4062 Up 40360 35p 40361 35p 
40362 40p 
40408 40p 
ZTX302 ISp 
ZTXSOO ISp 
ZTX502 20p 

ZENER DIODES 400mW 5% 3-3V to 30V. Up, I WIRE WOUND POTS, 3W, 10, 25. | SOD and decades to 100k (l. 35p. 
DIODES RECTIFIER BVI27 I2S0V bzyio BZYI3 IN400I IN4004 IN 4007 

BOOV 200V 50V 400V 1000V 

6A IA IA IA 

Up 2Sp 20p 7p 8p I Op 

SIGNAL OA8S 7p OA90 Sp OAS! Sp OA202 7p IN4148 Sp BAII4 8p 
BRUSHED ALUMINIUM PANELS Uin x 6in = 2Spi I2<n x 2iine.|0p:9io x 2in > 7p 
SLIDER POTENTIOMETERS 16mm, length 0f track S9mm. 
SINGLE I OK, 2SK, J00K log. or lin. 40p. <:te• '0** or OOp, KNOB FOR ABOVE Up. FRONT PANEL 65p. 18 Gauge panel Uin x 4in with slots cut for use with slider pots. Grey or matt black finish com- plete with fixings for 4 pots. 

THERMISTORS VAI05SS ISp VAI066S ISp VAI077 I5p R53 £1-35 
THYRISTORS 
2N5060 SOV 0-8A 30p, 2N5064 200VO'8A47p CRSI/40 400V IA 2Sp, I06F SOV 4A 40p. I06D 400V 4A S5p. 

'OLTESTER CAPACITORS C296 SERIES 

MULLARD POLYESTER CAPACITORS C280 SERIES 
ff°v

n
Pcc mounting: O-OlpF. OOlSpF, O022pF, 3p. 0 033uF, 0047UF. 0 068uF 

l-Sp>® 2 tF.^' C"220F' 5P- 0-33pF- MP- 0 "Tf8tP. oV, llpfiolhlBp: 
MYLAR FILM CAPACITORS IMV O OOIpF, 0 002uF. O-DOSfsF, 0 OIuF, 0 02uF. 2ip, 0 04pF. O-OSpF, 0 068/iF. 0-lpF, IJp, 

CERAMIC DISC CAPACITORS lOOpF to lO.OOOpF. 2p each. 

-HULLARD O IS/6/7 RANGE REPLACES C426, ELECTROLYTIC CAPACITOR C457 RANGES. 
tftF/x) 10/63, I'5/63. 2-2/63, 3'3/63, 4-7/63, 6'8/40, 10/25. 10/63 TS/lfi IS/40 IS/llt. 22/10,22/25,22/63, 33/6-3, 3^/40, 47/4, 47/10, 47/25,47/40 47IS3 68/6-3 68/16 100/4 '00/10, 100/25, 100/40, 150/6-3, 150/16, (50/25, 220/4, 220/10, 2'20/l6 330/4 330/(0' 
^8 la3S5,t,ofiSh4,,S/,6e3'i» "W5' 330/16! 470/16, WO/6-3, t/OOO/4, Bp. 100/63] ISO/63, 220/40, 470/25, 680/16, I,-000/10, 1,500/6-3. UP. 220/63 470/4O bfirmc 
3.'300/6-6j. illoo/if'iep?00'6'3, ,5p' 330/63, se0/'10- •.000/25. 1.500/16. 2.200/10] 
SOLID TANTALUM BEAD CAPACITORS 0-lpF 35V 2-2mF 35V 0-22pF 3SV 4-7/tF 3SV 0-47/sF 35V 6-BuF 2SV 1-OpF 35V 10/1F 25V 
VEROBOARD 
24x3i 2|x5 31 x3£ 3f xS 17 xai 17 x3£ 17 x 5 (plain) 17 x 3i (plain) _ 

U x 3)- (plain) — 24x5 (plain) — 2t xSi (plain) — Pin insertion tool 52p Spot face cutter 41p Pkt. 50 pins 20p 

0 1 22p 14p 24p 17p 75p lOOp 

015 I ftp 24p a^p 37 p S7ip 7Bp 82p ftOp 
«P 
!?p 
Hp 52p 42p 20 p 

22pF 16V 33uF 10V 47pF 6-3V lOO/tF 3V 

Up 

JACK PLUGS AND SOCKETS 
Standard screened Standard insulated Stereo screened Standard socket Stereo socket 

I Bp Up 35p Up ISp 

2 5mm insulated 3-5mm insulated 3-5mm screened 2-Smm socket 3-Smm socket 

** Bp Up 
2P 
8p 

D.I.N. PLUGS AND SOCKETS 2 pin, 3 pin, 5 pin 180% 5 pin 240°, 6 pin Plug 12p. Socket 8p. 4 way screened cable, ISp/metre. 6 way screened cable 22p/metre. 
BATTERY ELIMINATOR £1-50 9V mains power supply. Same size as PP9 battery. 

LARGE (CAN) ELECTROLYTICS IftOOpF 64 V 2500MF 40V 2500pF SOV 
74p 74p 58p 

2500pF 64V SOp 2800/iF 100 V £2-60 
3200/: F 16V SOp 

4500/iF 4S00uF 5000/iF 
16V 50p 2SV £1 -68 SOV £1-10 

HIGH VOLTAGE TUBULAR CAPACITORS—1,000 VOLT ,0P 0047iiF Up 0-22uF 0-022>tF Up 0-l/tF - Up 0-47/tF 20p 21p 
POLYSTYRENE CAPACITORS IMV 24% IQpF to I.OOOpF EI2 Series Values 4p each. 
SMOKE AND COMBUSTIBLE CAS DETECTOR—GDI 
I-'s'h® w?rtd's fl,r5.t semieonductor that can convert a concentration of gas »" ®lB«rieal signal. The sensor decreases its electrical resistance when 
m„ht^ „ 7,72 ^r. c°1

mb"«'ble Fascs such as hydrogen, carbon monoxide. Vs.' • aI,:<>^<,l• N®ri7 Sea " we" '* carbon-dust containing air or F»l?d«,:u " osua"7 "arge enough to be utilized without amplification, roil details and circuits are supplied with each detector. 
• M - Kit Df par.ts.for d®«ctor, including GDI and P.C. board but 

aUrm £7-30? As above f^?P9 battery^ft^M? 12 0r ^ audibU 

PRINTED BOARD MARKER «„ Draw the planned circuit onto a copper laminate board with the P.C. Pen. allow to 
refiof 'mmerie th« board in the etchant. On removal the circuit remains in high 

LA RGE RANGE ITT/TEXAS IC's NOW IN STOCK 

PRICES ARE CALCULATED ON TOTAL NUMBER ORDERED REGARDLESS OF MIX 

7400 7401 7402 7403 7404 7405 7406 7407 7408 7409 7410 7411 7412 7413 7416 7420 7421 7426 7430 7432 7440 7441 7442 7443 7447 

18 IS 20 20 SO 56 36 3ft 18 23 36 34 45 <8 36 32 20 40 20 80 80 125 175 

30 16 21 30 28 41 16 10 29 IB 36 18 TS 75 120 165 

16 16 40 44 27 27 14 20 27 26 39 14 27 13 16 32 16 70 70 115 150 

(00 + P 13 13 13 11 14 14 35 38 23 31 13 15 21 22 34 13 23 20 14 28 14 65 65 115 120 

7448 7450 7451 7453 7454 7460 7470 7472 7473 7474 7475 7476 7480 7481 7482 7483 7484 7485 7486 7490 7491A 7492 7493 7494 7495 7496 74100 

185 18 18 18 IS IS 30 30 .40 40 55 40 100 125 100 100 120 250 45 75 100 75 75 95 105 100 . 250 

175 l« 16 16 16 16 2$ 28 38 36 52 36 95 115 96 97 HS 245 42 67 92 70 68 90 100 95 240 

170 14 14 14 14 14 25 27 36 32 50 32 90 110 

240 17 60 85 65 60 85 95 90 235 

74118 74121 74141 74145 74150 74151 74153 74154 74155 74156 74180 74)90 74191 74192 74193 74196 74197 

100 43 100 150 330 HO 120 200 150 130 155 195 195 200 200 200 200 

82 40 95 140 280 100 110 180 120 120 136 190 190 190 180 190 >95 

73 38 90 U5 250 95 105 170 I0O 100 112 185 185 180 170 ISO 180 

64 36 es uo 220 89 95 160 86 96 IDS 180 180 164 ISO I TO 170 

709 741 741 723 747 748 DIL socket. 

LINEAR IC'« 
14 pin DIL 8 pin DIL 14 pin DIL (4 pin DIL 14 pin DIL 

32p 34p 3Sp 95p 85p 35p I ftp 
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MAINS MOTOK PtMlalon made—u used la record decks and tape recor- ders—Idea] also for extractor {an, blower, heaters, etc. New and perfect. Bnlp at 78p. Portage 20p for Brat one then lOp for each one ordered. 
MUSIC ON TAPE A lorther buy enables os to oBer these at an even lower price—namely 66p each or & for iZ-M. Send for liet of titles. We can't repeat when sold out. 
BALANCED ARMATURE UNIT 600 ohm, operates as speaker or micro- phone, so useful In Intercom or similar circuits, 87s each, 10 for U-76. 

CAR ELECTRIC PLUG Fits In place of cigarette lighter. Ueefot method lor making a quick connection Into the cat electrical system, aSp each or 10 for 83-48, 
12 VOLT li AMP 
POWER PACK This comprises double-wound 230/240V mains transformer with fall wave rectifier and 2000 mF smoothing- Price 88-80, plus 2Op post 4 packing. 

Hesry Duty Htlm Power Pack. Output voltage adjustable from 16-40V In steps—maximum load 250W—that la from 6 amp at 40V to ISamp at 16V- This really is a high power heavy duty unit with dozens of workshop uses. Output voltage adjustment Is very quick—simply Inter- change push on leads. Silicon rectifiers and smoothing by S.OOOmF. Price 88-38 plus G6p post. 
MAINS RELAY BARGAIN Special this inonlh are some single, double and treble pole changeover relays. Contacts rated at 15 amps. Operating coll wound for 240V A-C. Good British Make. Unused. Size approx.-H* x 1". Open construction. Single pole fi8p each 10 lot 88-48. Treble pole g9j each 10 for 83-67. 

MINIATURE 
WAFER SWITCHES 2 pole, 2 way—4 pols, 2 way— 3 pole, 3 way—4 pole, 3 -way—2 pole, 4 way—3 pole, 4 way—2 pole 8 way—1 pole, 12 way. All at 88p each. 

CONNECTING WIRE 7-0078 Copper conductors. 600 metre drum* available In the following colours: Ked/Brown, Yellow, Qreen/Grey, Blue/Green. Red/Orange, Green/White, Grey/White, Blue/Orange, Brownj Bed, Brown/Whjte, Red/Grey, Blue/Grey, Blue/ Brown. Price 88-20 per drum plus 40p post. State allernaUve colours. JDIlto—but -with 200 metres. Ptlce81-88 per drum plus aOp. i>i«o—but with 100 metres. Price 83p per drum. 
DOOR SWITCH As fitted to refrigerators, etc. Switches oB as door closes. White 17f each. Black ISp each. 
GOODMANS P.M. SPEAKERS 8in x oln hi flu* 15 ohm coll very suitable lor use with Milliard Unllex stereo amplifier or with the EPOOOO on Its own, 81-64 plus 20p post each. 
Tin x 4ia also 15 ohm and eultable for use with the EP9000—not quite such good quality of course. Price 81-06 each. 
U.V. LIGHTING Csefol for flaw detection In metala and for looking lor water marks, etc., also for fitting over tropical fish tanks—African violeU and other Indoor plants which must have U.V. for healthy growth. The outfit comprises of a 121n U.V. tube—choke- starter holder and tube ends. Price 82-80 plus 20p post. 
SOIL HEATING KIT Suitable for garden frame or propogating shelf, etc. Comprises 40W mains transformer, heating wire, eonnecticm strip and insulated wire with connection diagram. 81-66 plus 20p post. 
80 WATT TUBULAR ELEMENTS Brass encased with beaded Bex ends. Standard replacements In most absorbtIon type refrigeratora but also has dozens of other uses, 88p each or 10 for 81-48. 
DOUBLE ENDED MAINS MOTOR This is a very quiet running induction motor, with two special features—one Is that It has feel for easy fixing and the other Is It has a good length of spindle coming from each end. Bo it could drive two things at once—or with simple 
slide attachment coul J reverse direction. 56p each or 10 for 84-86. 

* 

MULLARD AUDIO AMPLIFIERS 
All In module form, each ready built complete with heai •inks and connection tags, data supplied. Model 1153 6<KtmW power output 78p. Model 1172 750mW power output Mp. Model EP800O 4 watt power output SX-80, EP900I twin channel or stereo pre amp. 81-82. 10% discount if 10 or more ordered. 

CENTRIFUGAL BLOWER 
Miniature mains driven blower centrifugal type blower unit by Woods. Powerful but specially built for quiet running—driven by cushioned induction motor with specially built low noise bearings. Overall size 4i' X 41" x 4'. When mounted by fisinge, alt Is blown into the equipment but to suck air out, mount It from centre nalng clamp. Ideal for cooling electrical equipment or fitting into a cooker hood, film drying cabinet or for removing flux smoke when soldering etc. etc. A real bargain at 88-06. 

GOOD COMPANION LC- VERSION We can now offer these again In I.C. version using Ferrantl ZS414 and Mullard AF Module 1172. Cabinet size approx. Illn wide x 81o high x 31n deep. Complete assembly inetruollon—Excellent tone wood cabinet 86-76 pins 26p post and insurance. 

MIGHTY MIDGET 
Probably the tiniest possible radio, as described In Practical Wireless, 4 January 73, All electronic parts 82-80 post paid. 

m 

-THIS MONTH'S SNIP- 
HORSTMANN 24-HOUR TIME SWITCH 
With six position programmer. "When fitted to hot water systems this could programme as follows: Programme 

0 1 8 

Hot Water Off Twice dally All day Twice dally Ail day Continuously 

Central Heating Off Off Off Twice dally All day Continuously 
Solfable of course, to programme other than central heating and hot water, for instance, programme upstairs and downstaire electric beating or heating and cooling or taped music and radio. In fact there la no limit to the versallllty of this Programmer. Mains operated—Size: Sin x 3ln x 2in deep. Price 83-86 each. As Illustrated but less case. 

rCOKTROL 
DRILL 

SPEEDS 

DRILL 
CONTROLLER 
NEW IKW MODEL Blecttonlcally changes speed from approxi- mately 10 revs. to maximum. Pull power at all speeds by finger-tip coottol. Kit Includes all parts, case, everything and full instruc- tions. 81-96. Made up model also available. 82-76. 

MAINS TRANSISTOR POWER 
PACK Designed to operate transistor seta and ampll- fiera. Adjustable output 8v., 9v., 12 volts for up to 500mA (claas B working). Takes the place of any of the following batteries; PP1. PP3, PP4, PP0, PP7, PP9, and others. Kit comprises: mains transformer rectifier, zmoothing and load resistor condensers and Inslructloos. Real snip only 81-10. 
SWITCH TRIGGER MATS Bo thin Is undetectable under carpet but will switch on with slightest pressure. For burglar alarms, shop doors, etc. 241n X XBin 81-64. 131n x iOln 81-10, 

PPJ BATTERY CHARGER Almost 3 times the life can be obtained from PP3 battery If you rc-charge it from the mains— this ready to use charger with Instructtons only 65p. 

& 

509 - 30 I 

PORTABLE ELECTRIC DRILL 
Very superior quality made by a famous Dutch Toolmaker. Model Ko. A8H330. 300W—2 speed 2,200/3,000, With lin chuck and chuck key. also separate side handle and hammer facility for dealing with concrete, etc. An equivalent British made drill would ooet 816. 810-80—similar model bat without the hammer attachment 88-76. Have^lther model on approval^for 7 day*. 

DISTRIBUTION PANELS 
Just what you need for work bench or lab. 4 x 13 amp sockets in metal box to take standard 13 amp fnsed plugs and on/off switch with neon warning light. Supplied complete with 7 teet of heavy cable. Wired up ready to work, 88-80 pins 20p post and Insnraccs. 

CAPACITOR DISCHARGE CAR IGNITION This system which has proved to be amazingly effleient and reliable was first described In the Wirtleu H'orli about a year ago. We can supply kit ot parts for an Improved and even more efficient version iPracilcal H'irelSM, June). Price 86-66 plus 20p poet. When ordering please state whsthet for positive or negative systems. De-luie model including printed circuit board, eto. 87-96. 
24-HOUR TIME SWITCH Hade by Smiths, these are A.C. mains operated. NOT CROCKWOHK. Ideal tot mounting on rack or shelf or can be bnllt into bo* with 13A socket. Two com- pletely adjustable time periods per 24 Uoura, 5A changeover contacts will switch circuit on or off during these periods. 88-76 post and Ins. SBp. Additional time contacts 66p pair. 

THYRISTOR LIGHT DIMMER If" ^ For any lamp up to Jkw. Mounted on switch plale to fit g In place of standard switch. Virtually no radio Interference, , i VBV Price 82-86, plus 20p poet and Insurance. II.. . Industrial model 5A £8-30. 
BATTERY CONDITION TESTER Made by Mallory but suitable for all batteries made by Ever Ready and others, most of which are zinc carbon types but also mercury manganese—nlead—silver oxide and alkaline batteries may be tested. The tester puts a dummy load on the battery and the meter scale Indicates the condition depending upon which section the pointer rests. The section reads "replace" "weak" or "good". The tester is complete in its case, size Sf" X 61' X 2* with leads and prods. Price 88-48 plus 20p postage. 

SPIT MOTOR 200-256V Induction Motor, driving a Carter gear box with H* of output drive shaft running at 5 revs pet minute. Intended for roasting chickens also suitable for driving models—windmills, coloured disc lighting effect, etc. etc, 82-04 plus 20p post and insurance. 

ISA ELECTRICAL PROGRAMMER Learn in your sleep: Have radio playing and kettle boiling as J'ou awake—switch on Ighta to ward off Intruders — have a warm house to come home to. All these and many other things you can do it you invest in an electrical programmer. Clock by famous maker with 16 amp. on/off switch. Switch-on time can be set anywhere to stay on up to 6 hours. In- dependent 60 minute memory Jogger. A beautiful unit. Price 82-16 + 20p p. 4 p. or with glass front chrome bezel 83p extra. 
BAKELITE INSTRUMENT CASE Size approx. 6l'x3J'x2' deep with brass inserts in four corners and bakelile panel. This la a very strong case suitable tq 'bouse Instruments and special rigs, etc. Price. 60p each. Paxolln lid lip extra. 
ROCKER SWITCH IS amp self-fixing into an oblong hole. Size approximately 1* x J' is each. 10 for 81p. 
THERMAL CUTOUT A miniature device Jin dia. on one screw fixing moont—can be used for motor overload protection, fire alarm, soldering iron, twitch off, etc., efc. 15 amp coutacts open with (tame—radiant or conducted heat, lip each or 10 tor $Bp, 
HONEYWELL PUSH BUTTON 
MICRO SWITCHES As used In some vending machines, etc. Each switch la a changeover type rated at ISA 260V a.c. Intended tor panel mounting with fixing nut* and single black posh knob. Single changeover switch 83p, Double switch 42b, Triple iwllch 61p. 
KETTLE ELEMENTS Made by the famous A.B.X, Co. Complete with washer* and combined fixing ring and plug shroud. Normal 2 found pin and fiat pin earth connection and overload react push button. 2 Models—llln lapprox.) suitable for Bwan and other similar models—Illn (approx.) suitab'." tor O.E.C. Hotpotnt, etc. All quick boil 2ikW clemenU at 240V. Price 41-88 each. 
MAINS TRANSFORMER BARGAIN Standard mains 240V input Secondary 2'4V 9A intermittent 6A continuous. Price 66p, 
BULGIN 4 PIN PLUG AND SOCKET 
Plug has shielded pin and flex entry and socket for panel mounting. 88p per pair. Oirta—but S pin, 2£p per pair. 
MACLAREN THERMOSTAT Make and break 20A a-c. with the sensor probe coupled by 2 feet capillary covering range of 10-100'C—complete with large engraved control knob. Price 88*. 

"Where postage is not stated then orders over 
£5 are post free. Below £5 add 2Gp. Seml- 
conductors add Bp poet. Over £1 post free. 
8.A.E. with enquiries please. 

J. BULL (ELECTRICAL) LTD. 
(Dept. P.E.), 7 Park Street, Croydon CRO I YD 

Callara to 102/3 Tatnworth Road. Croydon 
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Sinclair Project 60 

Now-the Z.50 Mk.2 

with built-in automatic 
transient overload protection 

When originally introduced, the Sinclair 2.50 proved how it was possible to 
design and produce a popularly priced modular power amplifier having 
characteristics to challenge the world's costliest amplifiers. Many thousands of 
Z.50 s are now giving excellent service day in, day out. But we have also learned 
that constructors do not always use their Z.50's ideally. That is why we have 
introduced modifications whereby risk of damage through mis-use is greatly 
reduced and performance further enhanced. The Z.50 Mk.2 has improved 
thermal stability, more accurately regulated D,C. limiting to ensure more 
symetrical output voltage swing and clipping and still less distortion at lower 
power. Z.50 Mk-2 is compatible with all other Project 60 modules, and may be 
incorporated to advantage in existing systems. Eleven silicon epitaxial planar 
transistors are now used, two more than in the original 2.50; circuitry has been 
re-designed, making this versatile high performance amplifier better than ever. 

# 

m 
m % 

Z.30 the power 
amplifier for quality and 
economy 

with 
free 
manual 

£4.48 

The Z.30 provides excellent facilities for 
the constructor requiring a high fidelity 
audio system of less power than that 
available from Z.SO's. Using a power 
supply of 35 volts. Z.30 will deliver 15 
wetts RMS into 8 ohms, or 20 watts RMS 
into 3 ohms using 30 volts. Total harmonic 
distortion is a fantastically low 0.02% at 1S 
watts into 8 ohms with signal to noise 
ratio better than 70 dB unweighted. Input 
sensitivity 250mV into 100K ohms. Size 
80 x 57 x 13 mm (3J x 2i x i) Z,30, Z.BO 
and Z.50 MK.2 modules are compatible 
and interchangeable. 

Brilliant new 
technical specifications 
Input impedance 100 Ko 
Input {for 30w into 80) 400mV 
Signal to noise ratio, referred to full o/p at 
30v HT 80d B or better 
Distortion 0.02% up to 20W at 8n. See curve 
Frequency response 10Hz to more than 
200 KHz±1dB 
Max. supply voltage 45v (4ft to 8n speakers) 
(50v 15fl speakers only) 
Min, supply voltage 9v 
Load impedance - minimum: 4n a? 45v HT 
Load impedance — maximum: safe on open 
circuit 

with free 
manual 
£5.48 

*7 1 2 14 I I 10 WATT* INTO 10 AT «V AMD AT I KM* 

Typical Project 60 applications 

Guarantee 
H, within 3 months ot purohasina »ny p'oduct aiioct from Sinctali Radionics Ltd., you are dlsssUefled with ii, your money will be ulunfled at once. Many Sinclair appointed Stockists also otter this same guarantee in co-operation with Sinclair Radionics Ltd, Esch Project 60 module is tested before leaving our taclory and Is guarameed to work perfectly. Should any defect arise In normal use, wa will service it at once and without any charge to you. It II Is returned within two years (torn the date ot purchase. Outside this period of guarantee a smalt charge * (typically £1.00) will be made. No charge Is made lor DOElags by surface mall. Air Marl is charged at cost. 

Sinclair" 
Sinclair Radionics Ltd.. R.O. London Rd.. St. (ves, Huntrnsdonshir 
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System The Units to uaa together with Units cost 
Simple battery 
record player 

2.30 Crystal P. U12V battery 
volume control, etc. 

£4.48 

Mains powered record 
player 

Z.30, PZ.5 Crystal or ceramic P.U. 
volume control, etc. 

£9.45 

12W. RMS continuous 
sine wave stereo amp. for 
average needs 

2 xZ.30s, Stereo 
60; PZ.5 

Crystal, ceramic or mag. 
P.O.. F.M.Tuner, etc. 

£23.90 

25W. RMS continuous 
sine wave stereo amp. 
using low efficiency (high - 
performance) speakers 

2x2.308, Stereo 
60; PZ.6 

High quality ceramic or 
magnetic P.CJ., F.M. 

Tuner, Tape Deck, etc. 
£26.90 

80W. (3ohms) RMS 2 xZ.SOs, Stereo 
continuous sine wave de 60; PZ.8. mains 
luxe stereo amplifier. (SOW. transformer 
RMS into 8 ohms) 

As above £34.88 

Indoor PA Z.50, PZ.8, mains 
transformer 

Mio., guitar, speakers, 
etc.. controls 

£19.43 

F.M. Stereo Tuner {£25) &A,F.U. (£5.98) may be added as required. 

i PEI7 rfH) (Phono: St. Ives 64311). Rejd. Bus. No. England 699483. 
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the world's most advanced high fidelity modules 

Stereo 60 Pre-amp/control unit 

#*#* 

Designed specifically for use on Project 60 systems, the Stereo 60 is equally suitable for use with any 
high quality power amplifier. Since silicon epitaxial planar transistors are used throughout, a really 
high signal-to-noise ratio and excellent tracking between channels is achieved. Input selection is by 
means of press buttons, with accurate equalisation on all input channels. The Stereo 60 is particularly 
easy to mount. 
SPECIFICATIONS—Input sensitivities; Radio - up to 3mV. Mag. p.u. 3mV; correct to R.1AA- curve 
±1 dB :20 to 25.000 Hr. Ceramic p.u. - up to 3mV: Aux - up to 3mV. Output: 250rtiV. Signal to noise retlo: 
better than 70dB. Chennol matching; within IdB. Tone controls: TRE81.E-M2 to —12dB at lOKHz; BASS 
+12 to—12dB at 100Hz. Front psnel: brushed aluminium with black knobs and controls. Size: 66 x 40x207fnm, 

Bui It, tested and guaranteed. £9.98 

Project 60 Stereo P.M. Tuner 

The phase lock loop principle was used tor receiving signals from space craft because of its vastly 
improved signal to noise ratio. Now, Sinclair have applied the principle to an F.M. tuner with fan- 
tastically good results. Other advanced features irtclude varicap diode tuning, printed circuit coils, an 
I.C. in the specially designed stero decoder and switchable squelch circuit for silent tuning between 
stations. In terms of high fidelity this tuner has a lower level of distortion than any other tuner we 
know. Stereo broadcasts are received automatically, a panel indicator lighting up as the stereo signal 
is tuned in. This tuner can also be used to advantage with most other high fidelity systems. 
SPECIFICATIONS—Number of traneistors: 16 plus 20 in I.C. Tuning range: 87.5 to 108MHz. Seoaitivity: 
7uV for lock-in over full deviation. Squelch level: Typically 20pV. Signal to noise ratio: >65dB. Audio 
frequency responeo: 10Hz - 15KHz (±tdB}. Total harmonic dietortlon: 0.16% for 30% modutetion. 
Stereo decoder operating level; 2pV, Cross telk: 40dB. Output voltage: 2 x 160mV R.M.S. maximum 
Operating voltage: 25-30VDC. Indicators: Stereo on; tuning. Size: 93 x 40 x 207mm. 

Su/Yt and tested. Post free. £25 

Super IC.12 

Having introduced Integrated Circuits to hi-fi 
constructors with the IC.10. the first time en IC 
had ever been made available for such purposes, 
we have followed it with an even mare efficient 
version, the Super IC.12. a most exciting advance 
over our original unit. This needs very few ex- 
ternal resistors and capacitors to make an 
astonishingly good high fidelity amplifier for use 
with pick-up, F.M. radio or small PA set up, etc. 
The free 40 page manual supplied, details many 
other applications which this remarkable IC. 
make possible. It is the equivalent of a 22 tran- 

Integrated circuit 
high fidelity amplifier 

sistor circuit contained within a 16 lead OIL 
package, and the finned heat sink is sufficient for 
all requirements. The Super iC.12 is compatible 
with Project 60 modules which would be used 
with the Z.50 and Z.30 amplifiers. Complete with 
free manual and printed circuit board. 

SPECIFICATIONS 
Output power: 6 watts RMS continuous (12 
watts peak). 6-8n. Frequency Reaponie: 6Hz 
to 100KHz± 1 dB. Total Hormonic Distortion; 
Less than 1%. (Typical 0-1%) "at ad output 
powers end frequencies in the audio band (28V). 
toad Impedance; 3 to 16 ohms. Input Im- 
pedance: 250 Kohms nominal. Power Gain: 
90d8 (1,000.000.000 times) after feedback. 
Supply Voltage: 6 to 26V. Quieecent cur- rent: 8mA at 28V. Size: 22x45x28mm in- 
cluding pins and heat sink.. 
Manual avai/ab/esepamiBly I5p post free. 

With FREE printed circuit 
board and 40 page manual, 

£2.98 Post free 

Add 10% V.A.T. to all prices quoted on page opposite and above 
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Power Supply Units 
The new ^ 
PZ.8 Mk.3 

The most reliable power supply unit ever made 
available to constructors. Brilliant circuitry makes 
failure from over load and even direct shorting of 
the output impossible. This is due to an ingenious 
re-entrant current limiting principle which, as far 
as we know has never before been available in 
any comparable unit outside the most expensive 
laboratory equipment. Ripple and residual noise 
have been reduced to the point of almost total 
elimination. This is, of course, the perfect unit for 
Project 60 assemblies, particularly where the new 
Z,50 MK.2 amplifiers are used. Nominal working 
voltage-4 5. 
PZ.8 Mk.3—£7.98 
(Mains transformer, if required) £5.98 
PZ.5 30v. unstabilised 

fnot suitable for Project 60 tuner) £4.98 
PZ.6 35v. stabilised 

(not suitable for IC. 12) £7.98 

Project 605 S*TCiair S 
PrnjectSOS 1 
AtTBSfler 

5=^ 

W 

the easy way to 
buy and build 
Project 60 
without 
soldering 
Project 605 in one pack contains: one PZ.6, two 
Z-30's, one Stereo 60 and one Masterlink, which 
has input sockets and output components 
grouped on a single module and all necessary 
leads cut to length and fitted with clips to plug 
straight on to the modules thus eliminating all 
soldering. 
Complete with comprehensive £29 95 
manual, post free 
All you need for a superb 30 watt 
high fidelity stereo amplifier 

Order form 
Please send 
\ •nelosa cash/ctieoue/roonsv order. 
Name 

Address 

PE/7/73 

SINCLAIR RADIONICS LTD.. LONDON ROAD ST. IVES, HUNTINGDONSHIRE PEI7 -Wj 

iinczlEair- 
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MflPLIN ELECTRONIC SUPPLIES 

This beautifufly produced fully illustrated catalogue Is 
yours for the asking. Absolutely free, no obligation. 
Write now for your copy or phone 037-42 79033 
Out of office hours please leave your name and address on 
our answering machine. 
EVERYTHING GUARANTEED BRAND NEW MARKED BY THE MANUFACTURER 

★RETURN OF 
POST 

SERVICE 

MAPUNiProji third •irport. 
RESISTORS Carbon film 5% from JO to IMO. 10% from ia2PtQ to tOMO. £12 ■•riea, ±W In: Iw |.2p. Moctl Oxide 2% »0O to IM D. £24 Mriee 

i>Co4fw. 2iW. SW. I0W type* stocked. 
7 SEGMENT DISPLAY Mi nitron 30 ISP £1 M each. 

POTENTIOMETERS 
Miniature carbon track with jin. ipindles. SkO, lOkO, 25k Q. 50k a, lOOkO, 
250ka.500kQ.IMn. 2M0. Lo( or lin (and Iko lin), lip. Los or lin with •witch lip. Dual cant Ian twitch Mp. 

DIN PLUGS. 3 pin, Op, 5 pin A (180°), 5 pin B (240 ), lOp each. ' 
DIN SOCKETS. 3 pin. 5 pin A, 5 pin B, 7p each, 
DIN LOUDSPEAKER. 2 pin plug, Bp. Socket Bp, 
JACK PLUGS standard Jin plaaeic barrel. 13p. Stereo, 23p. Bright metal barrel, ITp, Stereo, 19p. 

ROTARY SWITCHES 
Adjustable itop. I pole 2-12 way. 2 pole 2-B way, 3 polo 2-4 way, 4 pole 2-3 way. Only 24p each. 

P.E. SOUND SYNTHESISER 
"th'' project teemi expensive YOU HAVEN'T SEEN OUR PRICES I 
Wo shall be ttoekina all the parts for thil exciting project. Irom the tpeciat I.C.'a right down to the nuta, boltt and spacers for mounting the Varoboardi, 
Send S.A.E. NOW for our detailed price lists. 

YOU SIMPLY MUST SEE OUR PRICES 1 

SPECIAU IC, for organ buiidars, frequency divider in one 14 pin OIL package. £2-63 or special price for pack of 12, £23. 
Why not ask us to slip o data sheet In with your catalogue. 

NUDES! 
Clothe those naked projects with our superb instrument cases. We are solo distnbuion of the 

Centurion 
range, designed for the professional market, now available to you at special low prices. S.A.E. please for free illustrated leaflet, 

741C 
Spin OIL OP AMP PRICE REDUCED ON THESE TOP QUAUTY l.C.» Mp. 

MeMURDO 
Socket, RS8, S2p Plug, RP8, Mp. (At used in P.E. Sound Synthesiser.) 

HARDWARE 
Wide range of nuts and bolts, plated brass and nylon types plus solder tags, shakeproof washers, etc. SOLDER 10 metres of 22 gauge multi- core, 20p, 
Insulating sleeving 3 sixet, 6 colours. 

SEE OUR CATALOGUE 
for details of how you can obtain £1 worth of com- ponents. 

ABSOLUTELY FREE 

SEMI- CONDUCTORS 
We stock a large range of transistors and I.C.s, for details please see our free cattlogue, LOOKl These popular _ de- vices at amazingly low prices. BC10778/ 9 lOp each. BCI69C 12*. 8FY5I I Bp. TIS43 (SS43) 2Bp. 2N70B lOp. 2N2646 2N30SS 49p. "p. ; 2N30I9 24p. 

MISCELLANEOUS 
LT700 Eagle sub-miniature O/P trans- former 1200/SQ 200mW max., 33p. Slide twitch DPDT, I2p. 
Silicon grease in special dispenser, 20ml, Mp. 

V.A.T. Please add 10% V.A.T. to final total. 
Orders and enquiries for catalogues to 

MAPLIN ELECTRONIC SUPPLIES, P.O. Box 3. Rayleigh, Essex S56 BLR 

P—rking FREE in U.K. But we have to ask you to send a • Op handling charga with order under SOp, 

wnrm 

ELECTRONIC ORGAN KITS 
★ Portable—4 octave keyboard with 10 voices, 3 pitches— 
vibrato, £145-29. A* Console—5 octave keyboard with 10 
voices, 3 pitches. Keyboard can be split into soio and 
accompaniment. Vibrato, built in amplifier and speaker 
A2S9-93. ★ Console—2 x 4 octave keyboards and 13 note 
pedal board, 29 voices, Vibrato, Delay Vibrato, Sustain. 
Reverberation, Precussion. Wah Wah. £4M 00. A* Console 
—2x5 octave keyboards and 32 note pedal board, 32 voices. 
Vibrato, Delay Vibrato, Sustain Reverberation, Precussion, 
3 Couplers, etc., at £572 55. 
ALL COMPONENTS CAN BE BOUGHT SEPAR- 
ATELY. SEND SOp FOR LATEST CATALOGUE, 
WHICH INCLUDES SPECIALIZED COMPONENTS, 
HI-FI EQUIPMENT AND ELECTRICAL HOUSE- 
HOLD APPLIANCES. 

ELVINS ELECTRONIC 
MUSICAL INSTRUMENTS 
12 BRETT ROAD, LONDON. E.B 
TEL. 01-9M 8455 

o Sihv,. 

PRINTED CIRCUIT KIT 
BtJIU) 60 IHTERKSTXHO PROJECTS on g PSIHTEO CIECDIT CHASSIS with PARTS tnd TRAHSJSTOBS Irom yoju SPARES MX 
CONTENTS: (1) 2 Copper laminair Boards 4jinx2}in. C2) 1 Board (or Matchbox Radio. (3) J Board lor Wrist watch Radio, etc. (4) Resist, (S) Resist Solvent. (6) Etchnnt. (7) Cleanser/Degreaser. (8) IS-page Booklet Prlnlii Clrculli for Amaieun. (9) 2 Miniature Radio Dials 6W/MW/LW, Also free with each kit: (10) Essential Design Data, ClKuite. Chassis Plans, etc. for 60 TRANSISTORISED PROJECTS- A very comprehensive selection o( circuit" to suit everyone's requirements. 

EXPERIHEKTER'S 
PRINTED CIRCUIT KIT 

70p 
Postage & Pack. I Op (UK) 

Commonwealth: 
SURFACE HAIL ISp 

AIR HAIL SOp 
Australia, New Zealand, 

South Africa, Canada 
(I) Crystal Set with biased Detector. <21 Crystal Set with voitage-quadropier detector. (3) Crystal Set with Dynamic Loudspeaker. (4) Crystal Tuner with Audio Amplifier. (3) Carrier Power Conversion Receiver. (B) Spllt-Load Neutralised Double Reflex. (7) Matchbox or Photocell Radio. («) "TRI-FLEXON" Triple Reflex with self- adjusting regeneration (Patent Pending). (9) Solar Battery Loudspeaker Radio. The smallest S design" yet oflereil to the Hume Constructor anywhere In the World. 3 Buhmlnlatiire Radio Receivers based on the "Trlflexion" circuit. Let us know if you know of a snialler design published anywhere. (10) Postage Stamp Radio. Size only I-6lnxO-flutnX0-JSin. (U) Wrlstwatch Radio l-151nx0-80it>x0-55in, (19) Ring Radio 0-?0in xO'TOinx O-uoln. (IS) Bacteria-powered Radio. Runs on sugar or bread. (14) Radio Control Tone Receiver. (13) Transistor P/P Amplifier. (16) Inter- com. (17) 1-valve Amplifier. (18) Reliable Burglar Alarm. (19) Light-Seeking Animal. Cmdeil Mlwle. (20) Perpetual Motion Machine. (91) Metal Detector. (99) Transistor Tester. (93) Htiiun Body Radiation Detector. (94) Man/Woman Discriminator. (23) Signal Liiector. (96) Pocket Transceiver (Licence reqairad). (27) Constant Volume Intercom. (98) Remote Control of Models by Induction, (99) Inductive-Loop Transmitter. ($0) Pocket Triple Reflex Radio. (31) Wristwatch Transmltter/Wlre-less Microphone- (39) Rain Alarm. (33) Ultrasonic Switch/Alarm. (34) Stereo Pre- amplifier. (35) QualKy Stereo Push-Full Amplifier. (36) Llghl-Deaui Telephone "Pholophone". (37) Light-Beam Transmitter. (38) Blleot TV Soirad Adaptor. (39) Ultrasonic Transmitter. (40) Thyrlirtor Drill 8pee,| Controller. (41) Light Dimmer. (49) I.e. Pre-ampltfler. (431 I.C. Amplifier. (441 i.C. Intercom. (43) I.e. Radio. (46) Randlve Voices Receiver. (47) Biofcedback Ampllfler. (48) Brainwave Detedor. (49) Proximity Switch, (.30) Laser Projector. Plus 10 Photoelectric Circuits. Simple Alanus. Long Range Alarms, Projector, etc. 
YORK ELECTRICS, Mail Order Dept. 

335 BATTERSEA PARK ROAD, LONDON, S.W.11 
SmA a S.A.E. for full detalU and a Mrf deKrlpllon of all lin and ProjeeU. 
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BRAND NEW SEMICONDUCTORS AND COMPONENTS GUARANTEED 
WE SUPPLY NEAHLY AM. THE COMPONENTS FOB PWOjECTS ADVEHTIStP IN THIS MAGAZINt  

TRANSISTORS 
2G801 2G302 2G309 20SM 2GS08 S0345B 20371 2G374 2N174 2N404 SN40S 5Y486A 2N4J7A 2S491 2K684 2N69S 2N697 2S698 2X999 2N709 2N709A 2X708 2S709 2X711 2X718 2N718A 2S720 2X721 2X914 2X919 2X918 ■2N919 2X929 2S9S0 2X1090 2X1091 2X1181 2X1182 2X1802 2X1303 2X1304 2X1305 2X1809 2X1307 2X1308 2X1309 2X1483 2X1507 2S181S 2X1631 2X1037 2X1838 2X1701 2X1702 8X1711 2X1803 2X2102 2X2147 2X2148 2X2192 2S2192A 0-40 2X2193 0-40 2K2193A 0-42 2X2194 0-27 2X2194A 0^0 2X2196 0-87 2X219SA 0-18 ZS2218A 0-30 2X2219 0-S7 2X2219A O'Sl 2X2220 0-20 2X222 1 0-20 2X2221A 0-88 2X2222 0-81 2X2222A 0-4X 2X2398 0-11 2X2396 0-88 2N2399A 0-17 2X2646 0-50 2X2847 2X2711 2X3712 2X2713 2X2714 2X2904 2X2904A 0-88 2X2906 0-26 2N2905A 0-28 2X2906 0-18 2X2909A 0-28 2X2907 0-18 2X2907 A 0-28 2X2923 0-18 2X2924 2X2926 2X2926 Often Yellow 0-10 ■ Orug: O-XO 2X3063 0-81 2X3064 2X8054 
2X3065 2X3390 2X3391 2XS391A 0-2£ 2X3392 <K18 2X3395 2X3394 2X3402 

0-18 i 2X3403 0-16 2X3404 2X8405 2X3414 2X3415 
0-86 0-80 0-80 0-E6 9-15 0-IS 1-40 0-43 0-76 0-76 0-80 886 0.96 0.15 0-16 0-88 0-99 0-10 0-12 0-li 0-38 0-80 0-21 0-80 0-50 0415 0.28 [>•17 0-80 090 0-14 0-14 0-93 0E4 O-BO 0-80 116 
0-10 0-20 0-90 0.29 o-ea 0-86 0-85 0-90 0-24 0-90 o-so 0-80 0-97 MO 
8-X8 0-17 0.84 0.80 0-70 0-60 0-40 

0-19 0-84 0-87 

3X126 3X138 3X198 3X140 3X141 

1-80 o-ie 0-18 0-17 0-17 0-18 

0-U 0-18 
0-10 

3-69 0-46 
0-60 0-20 0-90 

0-U 0-17 0-U 

0-10 3X142 0-10 0-1S 0-91 1-25 112 0-07 0-10 0-10 0-14 0-10 0-09 0-13 0-07 0-09 0-12 0-90 0-90 1-08 MS 1-28 1-30 8-85 3-33 4-19 5-96 
8'26 
8-16 
I-B0 
8-87 
8-87 1-78 9-90 2-06 206 

0-87 
0-47 0-97 0-75 0-23 0-18 

2X3416 2X3417 2X3570 2X3571 2X3572 2X3702 2X3703 2X3704 2X3706 2X3706 2X 3707 2X8708 2X3709 2X3710 2X3711 2X3712 2X3713 2X3714 2X3715 2X3718 2X3773 2N3774 2X3776 2X3770 
2X3778 
2X3779 
2X3780 
2X3781 
2X3782 2X3789 2X3790 2X8704 2X3791 2X3792 2X3794 2X3819 2X3820 2X3823 2X8824 2X3829 2X3364 2K38S4A 0-16 2X3806 0-16 2X3855A 0-16 2X3836 0-16 2X3836A 0-l« 2X8868 0-16 2X3838A 0-19 2X3869 0-10 2X3859A 0-19 
2X3860 6-19 2X3899 0-70 2X 3877 0-95 2X3877A 0-9« 2X3878 1-29 2X3879 1-81 2X3900 0-80 2X3900A 0-21 2X390 1 0-39 2X3903 2X 3904 2X3903 2X3906 2X4039 2X4037 2X4058 2X4069 2X4090 2X4091 2X4062 2N4S02 2X4303 2X491$ 2X4914 2X4913 2X4916 2X4917 2X4918 2X4919 2X4920 2X4921 2X4922 2X4925 2X4926 2X4827 2X4998 2X4929 2X4930 2X4931 2X5172 2X5174 2X3175 2S3I79 2X3245 
2X5190 2X6191 2X5192 2X3193 2X5194 2X5195 2X5246 2X5467 2X5458 2X5469 

3X143 3X163 3X163 3X164 3X159 3X187 3X200 3X201 

40050 40251 40309 40310 40313 40316 40318 40322 40300 40361 40392 43063 40889 40394 40395 40409 40407 40406 40409 40410 40411 40414 40438 40497A 40488A 2-fO 40600 0-W 40601 40602 40903 40604 40636 40673 AC107 AC113 ACUS AC117 AC121 AC126 AC12V AC128 AC14IK . _ AC142K 0-95 AC151V 0-14 AC152V AO 163 AC16SK AC154 AC178 
AC187K 
AC188K 
ACY17 

0-6S 1-65 1-36 092 0-81 0-58 0-75 0-92 081 OS4 1-17 1-30 9-48 1-06 

0-78 0-81 0-83 0-59 099 OS0 0-99 099 048 0-48 050 088 0-46 056 O60 0-44 OSS 0-59 059 OSS 2-26 3-58 1-44 0-69 044 069 0-67 046 0-58 0-56 MO 0-60 OSS 0-1S 019 0-90 
OlS 026 025 
026 O80 

ACY18 
ACY18 ACY20 ACY21 ACY22 ACY28 ACY30 ACY33 ACY40 A0Y41 ACY44 AD136V 096 AD140 O60 AD140 0.66 AD142 0-60 AD14S 0-45 AD149V 069 AD149V 1-26 AO1C0 063 AD161 049 AD162 051 AD161 \ PR AD183 f MS ADZll 1-60 ADZ12 AF106 AFI09B AF114 AF1I5 API 16 OB2 AFUT 

Oe?® AFlia AF121 AF124" AF125 AF129 AF127 AP139 1-10 AF170 1-48 AF172 AF178 AF179 AF180 AFI86 

04S 036 OSS 083 

O20 038 085 026 0-66 065 O60 

AF200 0-85 BCYS1 6-40 AF289 0-41 BCY32 0-80 
AF240 0-72 BCY32 0-76 A 0279- 0-54 BCYSS 0-84 AF-280 0-64 BCYS4 0-86 
AFY42 0-74 BCYSS 0-40 
AP211 0-66 BCY39 1-06 
AL102 0-75 BCY40 0-81 AX 103 0-70 BCY42 0-16 A8Y28 0-80 BCY4S 0-16 
A8V27 0-36 BCY68 0-21 A8Y2S 0-28 BCYD9 0-22 A9Y29 0-30 BCY66 0-68 ASYSO 0-20 BCV67 0-94 A9Y65 0-88 BCY70 B-17 A3Z21 0-66 BCY71 0-22 AU103 1.96 BCY72 0-18 
BC107 014 BCY87 8-47 
BC108 0-18 BCYSS 2-40 
BC109 0-14 BCY86 0-80 BC113 0-18 BCZ10 0-85 BC114 0-12 BCZU 0-50 BC116 0-16 BD116 0-75 BC116 015 BD11B 0-76 
BC110A 0-16 BD151 0-75 BC117 0-21 BD123 0-82 BC1I8 0-11 BD194 0-67 BC119 0-27 BD130 0-57 
BC12I 0.23 BDISI 0-40 
BCT23 0-28 BDI32 0-50 
BC12a 0-15 BD1SS 0-48 BC120 0-20 BD139 0-49 
EC 132 0-30 BD137 0-56 BC134 0-U BD138 0-68 
BC135 0-U BD189 0-71 RC139 0-15 BDltO OBJ 
BC137 0-15 BDY10 1-26 BC138 0-20 BDY11 1-50 
BC140 0-84 BDY17 1.50 
BC141 0-86 BDYIB 1-75 EC142 0-24 BDY19 1-07 
BC14S 0-91 BDY20 0-98 BC144 0-24 BDY38 0-66 
BC145 0-21 BDY80 0-90 
BC147 0-U BDV61 0-85 BC14a 0-10 BDy62 0-76 BCI49 0-13 BPUS 0-28 BC163 0-18 BP117 0-48 
BCI64 0-18 BF1I9 0-63 EC 157 0-14 BFISI 0-25 
BC108 0-13 BF123 027 BC159 0-14 BF193 0.96 
BC160 C-37 BF127 0-27 BC197E 0-11 BF152 0-20 BC168B 0-18 BF163 0-29 
BC198C O-U BPlfit 0-16 
BC169B 0-18 BF1&8 0-15 
BC169C 0-18 BP169 0-27 
BCJ70 0-U BP160 0-28 
BCI7I 0-18 BP161 0-35 
EC172 O-U BF163 0-90 
BCJ82 0-10 BF1B6 0-36 BCI82L 0-12 BF167 0-18 BC183 0-06 BF173 6-19 
BC193L 0-06 BF177 0-26 
BC184 0-U BF178 0-26 
BC184L 0-U BP179 0-80 
BC188 0-96 BP180 0-85 
BC187 0-26 BF181 0-82 
BC204 0-U BF182 0-80 
BC206 0-10 BF183 0-40 
BC209 O-U BF184 0-17 BC207 0-10 BF)83 0-17 BC208 0-06 BF194 0-14 BC26B 0-10 BFX9o 0-16 BC211 0-80 BF199 0-16 BC2iaK 0-10 BP 197 0-16 BC212L 0-16 BFI9fl 0-15 BC2I4L 0-28 BF199 0-19 BC2S9 0-16 BP200 0-86 BC237 0-06 BF224J 0-14 
BC238 0-09 BP22&J 0-19 
BC289 
BC26X 

6-09 
0-20 

BF237 BF2S8 BF244 
022 0-28 0-16 BC263 0-23 BF245 0-83 BC267 0-09 BF246 0-48 BC268 0-06 BF247 0-49 BC269 0-13 BF254 0-14 

BC261 0-20 BF2oO 0-16 BC292 0-18 BF267 3-47 
BC263 0-28 8F268 0-68 
BCSOO 0-42 BF259 0-48 
BC302 0-27 BF291 0-28 
BC303 
BC304 064 

0-43 
BF264 BF270 BF271 

1-45 
0-86 0-21 BC807 0-10 i. 0-68 BC307A 0-10 BF273 0-86 BC307VI 0-10 BF274 0-21 BC308 0-06 BF467 0-68 BCS08A 0-09 BF468 0-66 BG308B 0-09 BP469 0-67 BCSOO 0-10 BF82I 8-10 BC809A 0-10 BF821A 8-80 BC309B 0-10 8F828 0-92 BC81S 0-80 BFS81 0-27 BC327 0-84 BPS 98 0-28 BGS28 0-22 BFWT.0 0-61 BCSS7 0-16 BFWll Ml BC838 0-19 BFW16 0-86 BCY80 0-88 BFX1S 0-28 

BFX96 0-26 BPX30 0-26 BFX37 0-30 BFX44 038 BFX63 2-48 BFX88 O<0 BFX84 0-24 BFX80 026 BFXSfl 024 BFX87 026 BFX89 090 BPX89 046 BPYJO O86 BFYU 046 BFY17 090 BPY18 025 BFYie 025 BFY20 0-60 BFVii9 040 BFYST 090 BPy4X 043 BFY13 O68 BFY60 0-1# BPYSl OlS BFYoa 019 BPY63 016 
BFY56 0*4 BFY64 041 BFYOS O40 BFY76 6-92 BFYTT 024 RBV7« n.a8 
BPY90 0-69 
B9X19 OlS BSX20 oxt B8X2I O20 BSX2S u-34 BSX27 C 34 B8X28 026 B8X29 047 BSX30 OSS B8X69 078 BSX60 0-64 B3X01 042 B9X76 OI5 B8X77 020 A8X78 026 B8W70 OSS 88X24 020 B8Y20 OI6 BSY26 O20 B8Y27 015 B8Y28 016 BSYS8 016 B8Y89 016 B8Y0I 028 B8Y52 026 ssyes 025 B8Y54 oso B8Y66 079 BSY«» 0-16 BSY78 O40 BSY79 O40 
B8Y790 0-46 B8Y95A O09 BU104 1-42 BU106 2-26 cm 063 D40X8 058 OETlll 046 GET113 0-20 GBT114 0-20 GBT115 060 GET119 036 GET120 028 GET535 O20 GET630 020 GET5S9 O20 OET873 oii GET880 080 
OET883 0-20 OET887 020 GET890 022 GET895 026 TIP20A 046 T1FS0A 063 TIPS 1A 0-82 X1PS2A 074 TIP3SA 131 X1P84A 1-61 XIPS6A 2-66 XIPSflA 8-70 TIP41A 076 TIP42A O90 TIP296S oot T1P3005 060 

TTL LOGIC I.C.'* 
We etoelt Ihe lallnuigeol the low number 0X7400 Ktlet—»ome exomplee: 

RETURN 

OF 

POST 

SERVia 

8X7400 OSO 8X7401 ot» 8X7402 020 
8X5403 020 8X7404 Oft 8N7420 OM 
6X7447 :l-80 1 8X7472 O88 8X7493 0-76 
We also rtock the unusual numbere a tollowai 
8S74I00 2-60 8X74153 1-61 8X74178 ISO 
8X74107 048 9X74164 too 8X74160 135 
9X741 IS 130 8X74105 1-66 8X74181 730 
8X74118 1-92 8X74187 1-80 0X74190 1-66 8X74191 O80 8X74180 2-60 BN74I91 1-96 8X74122 136 3X74191 2-60 8X74192 1-60 
8X74128 1-86 8X74164 1-28 8X74193 1-60 
8X74141 O90 8X74166 430 8N74196 1-60 
SX74140 IW 8X74167 6-26 8X74198 4'60 8X74150 836 8X74174 2-00 8X74169 4-00 8X74161 110 8X74176 1-86 
FM mulUplei otereo tJemodutator Dual monollthlo etc no preamplUVer MCI304 63-60 MC1303 <2-70 

SILICON RECTIFIERS 
PIV 60 100 200 400 600 800 1000 1200 
1A 8* 6* 10* U* 12* 16* 20* — 
3A 15* 17* 20* 22b« 26* 27* SO* 86* 6A 26* 80* 824* 86* — — 
10A so* 86* 40* 47* 68* 66* 78* — 
I6A M» 48* 48* 66* 46* 76* #7* — 
36A 70* 80* 60* <104 <1-40 <1-70 <8-76 — 1 amp and 3 amp are plsatlc eneapsulallon. 

NE556 TIMER I.C. 90p. 
THIS ISSUE. 

AS DESCRIBED IN 

XESfM) phase locked loop, £4-48. 
SCORPIO IGNITION KIT for Improved performance £10 + 
50p P. & P. 

MOA'TBLY NEWS FEATUItE 
1. XEW HEAD OFFICE: 42 CR1CKLEWOOD BROADWAY, N.W.2 2. 65 BATfT STREET. GLASGOW. Tel. 041-352 4133. 3. XEW OFFICE OPBNTXO BRISTOL. WATCH THIS SPACE. 4. WE NOW OFFER K.C.A. COaMOS I.C'a, 

DIODES AND RECTIFIERS 
IN34A 10* AA119 7* BAXIS 124* F8T3/4 224* 1X914 7* AA129 16* BAY18 m* OAS 17* 1X919 7* AAZI3 12* BAY3I 7* OA10 20* 
1X4007 20* AAZIS 12* BAYSS 26* OA9 10* 1844 7* AAZ17 10* BY100 16* OA47 8* 18113 16* BA1D0 16* BY 103 22* OA70 7* 18120 12* BA102 26* BY 122 474* OA7S 10* 18121 14* BAUO 26* BY 124 li* OA79 7* 18130 8* BA114 16* BY126 16* OAS I 8# 13131 10* BAH 6 7* BY127 17* OA82 10* 
18132 12* BA141 17* BY16I 67* OA90 7* 18920 7* BA142 17* BYX10 22* OA91 7* 18922 a* 8A144 12* BYZ10 68* OA 93 7* 18923 12* BA146 17* BYZ11 82* OA 200 7* 19940 6* BA164 12* BYZ12 60* OA202 10# BAX13 6* BYZ13 26* TIV'807 60* 

OPTOELECTRONICS MIK1TKOX 3015F 7-8EGMENT INDICATOR (19 FIN DILI 18. DRIVER 8X7447 tl-SO SOCKETS 20p 
TIL 209 LIGHT EMITTINO DIODE. Made by TEXAS IN8T. (Red). 4Ep 
B9900 PHOTORE8I8TOB ISg 
ENCAPSULATED FULL-WAVE RECTIFIER. 1-8A100 ptv 26* ea. 
WIRE-WOUND RESISTOW 
2-5 watt 6% <Up to 270 Ohme only). To. 6 watt 6% (up to 8.2k O only), »*. 10 watt 6% (op to 20kQ only), 10*. 

PO T E N TIO M ET E RS 
Carbon; 
Lop. or Lin., !-;*« ewltoh, 171*. Log. or Lin., with ewjteh, 99*. Wire-wound Pota (3Wj. 26*. Twin Ganged Stereo Fota, Log. or Lin.. 47*. 

PRESETS (CARBON) 
0-1 Walt 6* VERTICAL 0-2 Watt 6* OR (13 Watt 71* HORIZONTAL 

SLIDE POTENTIOMETERS 
68mra TRACK 

SINGLE OANOED. LOO or LIN Ik to IM. 40* each. 
TWIN GANGED. LOG or LIS Ik to 600k- 60* each. 

Small value 
SUB-MIN. ELECTROLYTICS 

wide range of values only (p each 
Poet and Packing 13* per order. Europe 23p. Commonwealth (Air) 65p (MIX.). Matching charge (audio ttanelstora only) 16p extra per pair. Prloea eabjeot to rtock aTallablllty. ALL PRICES EXCLUSIVE OF 10% VAT 

Tel. 01-452 0161/2/3 A. MARSHALL & SON 
Telex 21492 42 CRICKLEWOOD BROADWAY, LONDON, NeW.2 

VISITORS WELCOME 
HPS. 9>5.M MOH.-nn. 

M SAT. 
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Now- available from one company are kits for many of the 
articles published in the Electronics, Radio and TV Journals. 
Examples of our range are: 

SCORPIO IGNITION SYSTEMS (P.E. Nov. 1971), £9 50. 
This kit includes all the parts for the assembly of this popular 
and reliable system. The hardware and the construction data 
are included. 
DRILL SPEED CONTROLLER (E.E. Aug. 1972), Kit con- 
sists of resistors, rectifiers, thyrlstor and tag board as specified 
In the article, price £M5. Kit with M.K. box, switch and plate 
included, £2-30. 
ELECTRONIC PIANO (P.E. Sept. 1972). We can supply the 
various sections for this article in kit form: 
Power Supply, £6-60, Including all semiconductors, resistors, 
capacitors, transformer, heat sink and hardware less P.C.B. 
Preamp and Tremelo, £3-20, complete with switches, hard- 
ware and electronic components, less P.C.B. 
Ma.,,!Amp" complete with IC-12, electronic components and P.C.B. 
13 Pitch Boards, £39-50. Kit contains all the resistors, 
capacitors and semiconductors as published, but not the 
P.C.B.'a or the inductor. 

LIGHT DIMMER. Kit contains all parts Including circuit and 
construction data, 480 watts, fully suppressed. Price £2-10. 
MUSIC MAKER ELECTRONIC ORGAN (P.W. Nov. 1972). 
Complete kit £4-40 or kit less resistors, P.C.B. and plastic box. 
£2-80, Stylus not supplied. 

Kit contains all parts, MIGHTY MIDGET (P.W. Jan. 1973). 
less the battery, box and knob, £2-25. 
TRIFPID RADIO (P.E. Feb. 1973). Kit Includes all parts 
Msted, less "tuning coil" and "miscellaneous components", 
£4-95. Ferrite rod and wire optional extra at 50p. P.C.B. 
optional extra at 65p. 

We shall be offerihg kits for most articles published in the 
popular electronics magazines and will be pleased to Quote 
prices. 

Please note, prices shown do not allow for V.A.T. Please add 
10% to your order. 

Send for details of kits available (please enclose S.A.E.). 
All kits sent POST FREE within the limits of the U.K. 
Please note. We reserve the right to withdraw Kits without 
prior notification. 

BARCUYCAPD 
Use Access hoc 

12 Lauderdale Road, London W.9. 
Telephone 01-286 0011 Telex 28479 

D.LY. TECHNICAL BOOKS 

# 

PAL RECEIVER SERVICING (280pp)   
MAKING AND REPAIRING TRANSISTOR RADIOS ... HOW TO REPAIR SMALL APPLIANCES 
TRANSISTOR RADIO SERViCiNG MADE EASY... CAR RADIO SERVICING MADE EASY   
HI-FI PROJECTS FOR THE HOBBYIST 
TAPE RECORDING FOR THE HOBBYIST T 
RADIO HANDBOOK (896 pp> 
ELECTRONIC EXPERIMENTS AND PROJECTS  
TRANSISTOR-TV SERVICING GUIDE 99 WAYS TO IMPROVE YOUR HI-FI ... T 
99 WAYS TO IMPROVE YOUR ELECT-PROJ ... 101 EASY HAM RADIO PROJECTS   
ELECTRONIC GAMES. TOYS YOU CAN BUILD" 
HOW TO BUILD SPEAKER ENCLOSURES .. T 
1-2-3-4 SERVICING STEREO AMPS. 
99 ELECTRONIC PROJECTS 
HANDBOOK OF BASIC ELECTRONIC EQUIPMENT !" 

Add 10% FOR POSTAGE AND PACKING 

£3-50 £100 
£1-20 
£1-70 
£1-30 
£1-00 
£l-30 £600 
£1.25 
£225 
£1.50 
£1-50 £150 
£1-40 
£1-50 £2-50 
£1-50 
£1-75 

WHEEL (PE), 4IA ADELAIDE GROVE, LONDON WI2 

EuilJ Leu Cuji 

3? [lipi' 

Miniature, oil solid-state - complete kit includes 
M-OS.-LSJ. device, PCB, solid state aispiays, 
mecnomcs, building instructions, etc. 
PRICE- DPM Kif; £3675 ildudes VAT, P&P 
Powef Supply for DPM £8-75 Vi dudes VAT, P&P 
Kits ovolable by rekim. 
Pleose send CW.O. TO; 
Integrated Photomatrix Limited, 
The Grovp Trading Estate, Dorchester, Dorset DTI 1SY 

RAYMER MICROCHIP RE500 

SPECIFICATIONS 
OUTPUT SW RMS (10W pe»k) 
FREQUENCY RESPONSE IOHi to 50kHz: ± 3dB 
TOTAL HARMONIC DISTORTION less than 1% 

LOAD IMPEDANCE 4 to 16 ohms 
INPUT IMPEDANCE lOOkQ nominal 
POWER SAIN -4048 typical SIZE 140mm x BOmm x 45mm 
With free instruction sheet 
PRICE £6-93 (inc. VAT) + 25j> P. & P. 
Guaranteed 12 months against failure in normal use. 
This advanced high-fidelity integrated amplifier 
is completely self-contained and only requires 
connecting to mains, speaker and input. 
Ideally suited for: 
MONO RECORD PLAYERS 
MONO CONVERSION TO STEREO 
STEREO CONVERSION TO QUADRAPHONIC ( x 2 Microchip + Decoder) TV AMPLIFIER 
TAPE AMPLIFIER 

,PA INSTALLATIONS 
AUDIO ALARM. ETC. 
TRADE £N(JUI«I£S WaCOMEO 

I PLEASE SEND 
| I enclose P.O./Cheque/Money Order 
( RAYMER ELECTRONICS LTD., STAHLET ROAD 
| CAMBRIDGE CBS 8LB 
I  Reg. Bus. 103(205 
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ELECTROVALUE 

Electronic Component 

Specialists 

LARGE STOCKS, 

ATTRACTIVE 0ISC0UNTS 

OEPENOABLE SERVICE 
Everything brand new and to makers' 
specifications. 

TRANSISTORS BY SIEMENS 

AND NEWMARKET 
2N30S5 n|jn silicon power 60p 
AC153K pnp germanium low power 25p 
AC 176K npn germanium low power 23p 
AD 161 npn germanium medium power 41p 
AD 162 pnp germanium medium power 40p 
AFISV pnp germanium UHF 49p 
NPN: BCI07 lip, BCIOB lap, BCI09 Up. 80167 
lip, BCI68 9p, 60169 lip, 
PNP: BC177 21 p. BCI78 I9p, BC179 2lp.BC257 I2p. 
6C2S8 llp.BC259 Up. 
Standard groupings available. 
BDI3S npn medium power 
ESDI36 pnp medium power 

39p 
J»P 

DIODES 
OA90, OA9I, OA95, «p each; OA200, 9p; OA203, 
I Op. 
Other semiconductors: ACfia, I7p: API 17, 35pi 
BFYSI, I Bp. Full lists and technical data will be 
found In Catalogue No, 6. See also amendments list. 

SIEMENS' TMYRISTORS 0 8A 400V 65p, 600V SOp. 3A 400V 70p, 600V f 1-02. 

ZENER DIODES lull range E24 values; 400mW; 2-7V to 36V. I4p each; IW: 6-8V to BZV. 2Ip each: I-5W: 4-7V to 75V, 48p each. Clip to increase I-5YV rating to 3 watts (type 266F) 4p. 

DIN PLUGS AND SOCKETS 
by Hirthmann, 4A racing 

c 

2 way LS —socket I0p, plug IZp 3 way scr.—socket lOp, plug Up 5 way scr.—socket lip, plug I5p 

TRANSISTOR ACCESSORIES T03 cover. 7pi Heat sinks ("C/W, type 6WI. undrilled. 60p. 

7201 sub-miniature OPDT 

SWITCHES 
1011 SPST toggle, 2Op i 409 DPDT toggle. 29p (these are chrome plated, 2-5A rating): 2S0V a.c./ZA, 48p. 

ROTARY SWITCHES 
Radlospares Miniature Maka-switch (in assembly kit form). Shaft. 48p. Wafer*. MBB-2P5W. IP1IW: B6MIPI2W. 2P6W, 3P4W,4P3W. 6P2W. 32p each, 

WAVECHANGE 
SWITCHES 
IPI2W, 2P6W, 3P4W. 4I3W. 24p each. 

ELECTROLYTIC CAPACITORS AXIAL LEAD 
Rated voltag Capacity wF 0-47 1-0 2'2 4-7 10 22 47 100 220 470 1,000 2,200 4,700 10.000 Prices s 

i: 3V 6-3V 10V 16V 25V 40V 63V 100V 

— — 7p -r _ _ _ 7p — 

— 7p 7p — 7p 

7p — 
7p 7p 7p 7p 7p Bp 

— 7p 7p 7p 7p Bp 
7p 7p 

7p 
r" 7p Bp I2p 9p I0p I7p 9p I2p I7p 24p 9p I2p I2p I7p 2 Op 23p 40p I4p I6p 22p 25p 36p 49p — 23 p 26 p 37p 4«p — — — 37p 40p — — — — — ubject to amendment by the monufoeturer. 

7p 
l" 7p TP 7p Bp I2p I Bp 26p 4lp 

POLYCARBONATE—5% TOLERANCE 250V up to O-lpF: 100V. O lpF »nd above, 0 01: 0-012; 0 015; 0 018; 0-012; 0'027; 0-033; 0-047 ; 0 0S6: 4p each, 0060; 0062 ; 01; 0-12; 0 15: 4p each. 018; 0-22; 5p each, 0-27; 0-33; 6p. 0-39 Tp. 0-47 Bp. 0 56 (Op. 0-66 11 p. IiiF Up, Prices subject to amendment by the manofoclorer. 
Minitron Digital Counter Type 30I5F. Seven Filament seg. ment indicators to make 0-9 + decimal point. Compatible with standard logic modules, netc 42. Decoder driver type FLU I2IT nett 4I-36, DlL socket, nett 42.   

RESISTORS-10%, 5%, 2% 
Code Power Tolerance Range 
C I/20W S% 82 Q-220K Q C l/BW 5% 4-7 O-470K O C I/4W 10% 4-7 Q-I0M O C I/2W 5% 4-7Q-IOMO C IW 10% 4-7n-IOMn MO 1/2W 2% 10 0-1 MO WW IW 10% ± 1/20 0 0-22 0-3-9 0 WW 3W 5% I O-l OK O WW 7W 5% I Q-IOKO 
Codes: C = carbon film, high stability, low noise. MO ■= metal oxide, Eleetrosil TR5, ultra low noise. WW m wire wound, Piessey. Values: E12 denotes series: 10, 12, 15, 18, 22, 27, 33, 39. 47, 56. 68. 82 and their decades, E24 denotes series: as EI2 plus II, 13, 16, 20, 24, 30, 36, 43, 51 62. 75, 91 and their decades. 

Values 1 to 9 10 to 99 100 up vail able (tee note below) EI2 9 8 7-5 E24 1 0 9 0.75 EI2 | 09 075 E24 11 1 08 EI2 2-5 2 1-6 E24 4 3 2 
£12 7 7 6 
Ell 7 7 6 
E12 9 9 a 

Price* are in pence each for qui 
power rating. NOT mixed values. (Ignore fractions on total value of resiator order.) . 

T7 e regret that where substantial price increoses have occurred in some items, tfiey ore due to 
inereosed costs of imported goods, S.A.E. 

KNOBS All grub screw fitting for iio shafts. Black. For other types —see Catalogue No. 6. p. 54. F.I4 (20mm) pack of 2, I2pi F.I3 (26mm) pack of 2. IBp; F.I2 (33mm) pack of 2, 40p; F.l9 (20mm) psck of 2. Hps F.IB (26mm) pack of 2, JBpr F.(7 (33mm) pack of 2, 40p: KB.4 (20mm) pack of 4, 4(»p; K30/3 (17mm) aluminium. 24p each. 

TRANSFORMERS—MAINS 
MT3 30V/2A plus 4 taps 42-85 MT103 50V/1A pi us 4 ups 42-55 MT104 50V/2A plus 4 taps £3 50 MTI27 60V/2A plus 4 taps 43-80 I3TOS UV/TA. CT 41-23 28TOS I2 + I2V.2-0-2V. 41-65 

ITS ALL IN THE LATEST 
ELECTROVALUE CATALOGUE 
No. 6 (4th printing) contains deuils of lOO's of semiconductors: ICs with circuit diagrams, R's and C's of practically every kind, accessories, components, tools, materials, etc., information and equivalent tables, etc. Well illuicrited (96 pages, Siin X 8)ln) 23p post free with refund voucher for 25p allowable on orders over £5 or more. 

with 
2Sp 

refund 
voucher 

POTENTIOMETERS 
Rotary, carbon track, doubla wipa SINGLE P20 lin. JOOO to 2'2MO, Up; P20 log. 4<7KQ Co 2.2 Meg. I2pi JP20 log. 4-7K 0. to 2-2M0, IZp; Dual gang lin. 4-7KO to 2-2MD. «p| Dual log, 4-7K 0 to 2-2Mo!^re ™ 42p; Log/ancitog, I OK, 22K, 47K. IM Q only. 42p: Dual ancilog. I OK only, 42p. Any typa with 2A D.P. mains switch, lip extra. Only decades of 10, 22 and 47 available in ranges quoted. DUAL CONCENTRIC DP20 in any combination^ of P20 values, 60p; with switch, 72p. SLIDER Ur>. or log. I OK to I meg. in all popular values, each 26p. Control knobs blk./white/red Sel./gr./blue/dk. grey/It. grey, p each. jt CARBON SKELETON PRE- SETS Small high quality, PR lin, 100Q. 220O. 4700, IK. 2K2, 4K7, I OK. 22K, 47K. I00K.220K.47OK. IM,2M2. SH, lOMfl. Vertical or horixontal mounting, 5p each.. 

-tvps m 

DISCOUNTS 
All items offered for sale in accordance with our stated terms of business, copy of which available on request. Not allawod on nett price items. 10% on orders for 45 or more. 15% on orders of 415 or more. Prices tobject to alteration without prior notice Prices quoted DO NOT include V.A.T. Orders received from U.K. customers must be accompanied by an additional 10% of the nett value for V.A.T. Overseas orders are exempt. POSTAGE AND PACKING FREE SURCHARGE lOp on small maiV orders under £2. Overseas orders carriage and insurance charged at cost. 

(Dept. PET), 28 ST. JUDE'S ROAD, ENGLEFIELD GREEN. EGHAN, SURREY TW20 0HB 
HoursiD—5.30.Sat 1 p.m. Tel.:Egham3603 Telex264475 
Sag. Beg. Jo. 1047789 Begbtsnd Office; 88 St. Inde'g Ed.. Esglefltld Breen. Egham, Bairey TWBu OHB ELECTROVALUE 
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BKtiraa LSE IF8CLATED TEEimiAU. R«i Of BUck, 5 amp m«. lOp pair, p.p. 4p. 
FUTOD ALDranUK HKAT8DfK. Sin x IJln. Ready drilled. 20p, p.p. 7p, 
SDB-MDI.OROC.CIJPS. Red or Black, Inaolateilto. Win, quantity, 9, p.p. dp. 
0ABEAM) MAO. TAPE DECKS; Ui.pjs,, 80V. soleaold operated brakes, etc. Maine voltage tnotore 17-80 each, p.p. 60p. 
KOTEK 3 epeed tape deck (1 |in x 3(la x 7Jlo) reel to reel 7iii matna operated, <7.60, p.p. BOp, 
10 EE£D SWITCHES operated by push buttons and magnet., fiOp, p.p. 25p. 
C0MF08BRT PAS EL 8 e'cm <200V 4 am pa). 8 condeniers, 12 reaistances, SOp, p.p. 6p. 
COKPOHEHT PAS EL (9 ICa FJHISJ) (IdJASOO), I crystal 7-6$kHr + various other components, il, p.p. 8p. 
AUDIO COHHBCTORS 3 pin Din Plug 18p eMh 6 pin Din Plug A type. JB type- . - 18p „ 8 pin Din Speaker Plug/Socket .. lOp „ 3 pin Din Line Socket .. .. Igp „ 

S-Snun Jack Plug Screened .. 10p Standard Jack Plug 10p „ Screened Standard Jack Plug. .. I6p „ Stereo Jaek Plug ., .. Igp „ Screened Stereo Jack Plug .. .. lip ,, Phono Plug.: Bed or Black Si each. P.p. on above Items 4p. 
MAMS HEOKB Bed or Green. Sire; lln x tin x Uin. 16p, p.p. 4p 
LEVEE ACnOR P.O.XOOO TTPE SWITCHES Lock 4-pole changeover, 15p, p.p. 4p. Ex equip. Lock 2-pole changeover, lOp, p.p. 4p. Ex equip. 
MDLLAED A MALLOEY SCREW TEBMCTAL CAPACrrOBS -I.SOOmF 84V, 7.100Up 40V. sop each. 20,000 S0V, 26,000 25V. 35,000 16V, 80p each, p.p. lOp. 
MULLAED FULL WAVE P.ECTTFIEEa 8-48V, 16 amp, 76p, p.p. Op, 
BELLDIO LRR 1-6 arnp In-line rubber covered Interference suppressor, 26p, p.p. 8p. 
RUBBER 3 PtR 5 AMP RON-REVERSIBLE CABLE CONNECTORS, 80p, p.p. 6p. 
SOLENOIDS 18 VOLT POLL ACTION 21n X lln X {In, 40P, p.p. Op. 
SOLENOIDS 12-24V d.c. pull action I tin x l|ln x Ifin, top, p.p. 6p. 
SOLENOIDS 240V a.c. pull action 21 in x l|ln x liln, SDp. p.p. Op, 
SANGAMO WESTERN TIME LAPSED METER Uin X Ijln x gin. Sl-BO p.p. "p. 
OMEOH SKB MIDGET POWER BELAY. 12V d.c. Double pole changeover. Nesr, 7Op, p.p. gp. 
STC MINIATURE RELAY 280D. pcrspcx cover, 6-lfiV new, Sip, p.p. 8p- 
STC VABLEY, miniature rel&ya 7000. perspe* cover, 4 pole changeover, 40p, p.p. 5p. 
POTTER BRDMPIELD 12V d.c. 3 pole changeover with base, contacta rated JA d.c., 81, p.p. lOp. 
BAEDHEB'S POTTED TEANSPORMEE, 0-250V. Input: 18V f-OOm/n, 60V 150m/a, 8V 25Ciii7a output. SUe: Sin X 2{ln X 2}in, il, p.p. 20p. Ex equip, tested. 
R1PLEY MA 1KB TBANSPOEMER, Prl: 110V-240V, Sec: I2-5V; 0:12-5V 750m/A 7V:0;7 VIA. il, p.p. 2Sp. 
MAINS TEANSPORMEE, Pri: 100-230V, Sec: 22:0:22 200m/A. 22:0:22 lOOm/A 0:24V 2(tmlA, 80p, p.p. 2Sp. 
TELESCOPIC AERIALS Chromed 71o cloeed, 28in extended, 6 section ball Jointed base, 8Sp, p.p. Bp new. 
MDLLAED 1 DM 160 IKDICATOBS In plastic holder/cover, tx equip., size apprex. ijln x liln x tin, 36p, p.p. Bp. 
PRINTED CIECXHT BOARD/19 ACV ire 10 OA200 Diodes; 1 reed relay; 1 A2 229 xenner ass. capacitor/ resistors. Power supply Q2V, 250 m/A d.c. Output 240V a.c. 11, p.p. 20p. Ex equip. 
WIRING CABLE Slxe:.1-020. Various coloure. S30yd, 80p, p.p. 23p. 

TAPE POSITION INDICATOR Re-settabte 3 digits, 80p, p.p. 6p. 
All order* add 10% V.A.T. 

FIELD 

ELECTRIC 

LIMITED 
3 Shenley Road 
Borehamwood, Herts. 
Tel.: 01-953 6009 

EX COMPUTER PC PANELS 
2 x 4m packed with semiconductors and 
top quality resistors, capacitors, diodes, etc. 
Guaranteed min. 35 transistors plus data. 
10 boards SOp (9p). 
SPECIAL BARGAIN PACK 
25 boards £1 (25p). Panels with 4 power 
transistors sim OC28 SOp (Op). 
ELECTROLYTICS 
10,000/1 75V, 68,000/4 16V, 4i X 2in dia, 25,000/4 25V. 20,000/4 30V, 5,000/4 90V, 
3S.OOO/4 ISV. 8,000/4 S5V, 4i x 3in dia, SOp 
(ISp). 15,000/4 ISV. 10.000^35V,44 x lindia. 
30p (I0p). 2,000/4 25V wire ends ISp (5p), 
12 for £1-50 (ISp). 
20A DIODES 4 for £1 (7p} 
3A DIODES 4 for SOp (5p) 
8 BLACK TOGGLES dpst SOp (8p). 250 MIXED CAPACITORS 60p (8p) 
250 MIXED RESISTORS 60p (8p) 
I SO HI-STAB RESISTO RS 60p (8p) 200 SI PLANAR DIODES 

UNTESTED SOp (5p) SUB-MIN. CO-AX. PLUGS 
St SKTS. 4 pairs SOp (5p) 

REED RELAYS, MIXED [0 for SOp (Sp) 
MICRO SWITCHES 8 for SOp (Bp) 
ASSORTED RELAYS 3 for£| (I2p) 
MIN. GLASS NEONS 12 for SOp (5p) 
10 WAY TERMINAL BLOCKS 

10 for 55p (5p) QH BULBS 12V 55W SOp (5p) 
PAPST EXTRACTOR/BLOWER FANS 100 cfm 4i X 41 X 2in. £3 50 (28p) 

Postage and package shown in brackets. 
Please add 10% VAT to prices. 

KEYTRONICS 
(Mail Order only) 

44 EARLS COURT ROAD 
LONDON W8 

01-478 8499 

GETTING BORED WITH 
ELECTRONICS? 

Some things are repetitive, once yeu have built an utable multivibrator, they tend to get boring—tried a 5SS timer/ It works in mono or atcable modes for lo4ig or' short pulses (95p). How about building a radio tuner for your record player, the ZN4M chip makes this simple <41' 10). LEDs? We have a fantastic choice—LEO tamps—T1L209 or HP4480, 4 for 41, SO for £10j large lamps (HP48ao). 35p each. 50 for 415, RED and GREEN LEDs 41 per pair. LED displays—TIL302 (or similar) £2-50 each. TIL3I2 (similar to MAN4) £2 each—limited quantity. TIL360 6 digit package £18, DL34 four digit package £15. DL62 (|") £6 50. Phosphor diode displays DG10 or DG12 42 each. 
CLOCKS CLOCKS' CLOCKS CLOCKS By wood is now foremost in the LSI clock chip markee (who else has four different clock chips in stock with two more on order?). MMS311-  the original—£12-50, MK50I7AN with alarm and radio controls £15-50.- MK50I7AA with alarm or MK5()I7BB with calendar, either of these two is offered with a PCS, socket and suitable displays (4 DG I 2j) at £24 or as a full-kit with a Pertpex case for £32. 
Don't get bored, if none of the above fascinate you how about liquid crystal displays, DVM chips, etc! This technology is here to stay. Bywood have got it or can get it—give us a cry. 
VAT. All prices above EXCLUDE VAT, add 10%. P. & P. Please add )0p pott and packing, 
You can have clock data sheets for a S.A.E. or our 1973 catalogue <2nd issue) for I5p. (And we havn't even mentioned our calculators yet-— but they are in che catalogue.) 
You may phone us for help on 0442-62757 and you can use your ACCESS card for phone or personal purchases—Service from Bywood i 

BVUDDD 

ELECTRONICS 
181 EBBERNS ROAD, HEMEL 

HEMPSTEAD, HERTS. 0442 62757 

BARGAINS 

Fa „ I00W, 16'. 8/15 Ohm £21-45 
Fan-Pop 60W, IS'. 8/(5 ohm 411-29 Fane Pop SOW. 12'. 8/IS ohm 4)0-17 Fane Pop 35/2 25W, 8/15 ohm 45-94 Fane Pop 15 12' |5W, B/(S ohm 44-40 Fane 122/tOa or 122/12 £9-90 Fane Crescendo IS'. 8 or 15 ohm 427-50 Fane Crescendo 12', B or IS ohm 424-20 Fane 8* d/eone 80BT, 8 or IS ohm 42-64 Fane 8" d/cone. roll surr. 807T, 8 or IS ohm £3-16 Baker Group 25, 3. 8 or IS ohm £6-00 Baker Group 35, 3, 8 or IS ohm £7-50 Baker Do Luxe 12* d/cone £9-62 Baker Major £7-50 EMI 13' x B", 3, B or IS ohm £2-25 EMI 13' x 8' type ISO d/cone, 3, 8 or IS ohm £2.50 EMI 13" x 8" type t/tw, 3, 8 or IS ohm £3-85 EMI 13* x 8" type 350, 8 ohm 40-15 EMI 6i' 93850. 4 or 8 ohm 42-80 Elae 9' x S* S9RML09, 15 ohm 41-53 Elac 9' x 5* 59RMLL4, 8 ohm 41-53 Elac 64' d/cone 6RM220, 8 ohm £2-59 Elac frf* d/cone, roll surr. 6ftMI7lt 8 ohm £1-22 Elac 4" tweeter TW4. 8 or IS ohm £1-21 Celescion PSB for Unilex 42-14 Celestion MFL000 2SW horn, 8 or IS ohm £10-45 Elac S' 3 ohm , £1-75 Elac 7" x 4'. 3 or 8 ohrti £1-52 Elac 8' x S". 3, 8 or IS ohm £1-93 Wharfedale Bronze 8 RS/DD 43-11 Wharfedale Super S RS/DD £5-50 Wharfedale Super 10 RS/DD 49-80 Goodmans 8P. 8 or 15 ohm £3-80 Goodmans I0P, 8 or 15 ohm 44-49 
Goodmans 12P. 8 or 15 ohm £11-55 Goodmans ISP, 8 or IS ohm £17-05 Goodmans IBP. 8 or IS ohm £29-70 Goodmans Twinaxiom 8 44-79 Goodmans Twinaxiom 10 47-41 Goodmans Axent 100 44-40 Eagle DT33 dome tweeter, 8 ohm £4-95 Eagle HTI5 tweeter, 8 ohm £3-44 Eagle CT5 tweeter, 8 ohm £1-21 Eagle MTI0 tweeter £3-30 Eagle CT10 tweeter £1-92 EagieXovertCN23. 28, 216 41-10 Kef T27 44-67 
KefTIS <5-50 Kef 81 10 46-14 Kef 8200 47-42 Kef BL39 410-72 Kefkit 2 412-75 Richard Allan (2* d/cone, 3 or IS ohm 42-20 Richard Allan 8'. 3, 8 or IS ohm £2-27 10' x 6', 3, 8 or IS ohm 41-92 8' x 5'. 3 or 8 ohm 41-38 7' x 4". 3 or 8 ohm £1-38 3', 8 ohm or 80 ohm 65p 2i", 64 ohm 65p Speaker matching transformer, 3/8/IS ohm £1-10 Adascra Hiten 10", IOW, 8 or IS ohm • 42-80 Adastra Top 20 12", 25W, 8 or IS ohm £4-32 
Stephen speaker kits and cabinets—send for illustrated brochure and list of recommended speakers. 
Car stereo speakers—ask for leaflet. 
PA/Disco amplifiers (carr. and ins. £1); 

Baker IOOW 444-00 Linear 30/40 £25-00 Linear 40/6<l 430-00 Linear 80/100 450-00 
FREE with speaker orders over £7—"Hi-Fi Loud- speaker Enclosures" book. 

All units guaranteed new and perfect. 
Prompt despatch. 

Carriage and insurance 2Sp per speaker. 
(Tweeters and Crossovers ISp each.) 
All prices quoted inclusive of V.A.T. • 

WILMSL0W 

AUDIO, Dept. PE 

SWAN WORKS, BANK 

SQUARE, WILMSL0W 

CHESHIRE SK91HF 
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YOUR COMPLETE AUOiQ-l ECTRONIC STORES 
Morn of everything at the right price. AH your electronic requirements 
within 200 yards-cell and see for yourself. 

INTEGRATED CIRCUITS 
Why buy Mterniktlyci whan you can buy th« tanuina article from u> at competitiva pricaa from ttock. BRANDED FROM TEXAS I.T.T FAIR' CHILD 

Type 
8N7400 8N7401 6K7402 8N7403 8N7404 8N7405 6X7406 8N7407 8S7408 6S7409 8N74X0 5N74U SN74ia BN7413 BN7416 8N7417 8N7420 8N7422 8N7423 8N7425 6N7427 8N742S 8N7430 887432 887433 887437 B87438 6N7440 

1/il 12/24 23/99 
P » 0 20 0-18 0-18 0-20 0-18 0 18 0-20 6-18 0 18 0-20 018 0-18 0 80 0 18 0 -18 0 20 0-13 018 0-30 0-27 0 £6 0-80 0-27 0-2S 0-20 0-19 018 0-45 0-42 0-35 0-20 0-18 018 0-23 022 020 0-42 0-40 0-85 0-80 0-27 0 24 0 80 0-27 0-25 0-80 0-27 0 24 0-20 0-18 0-16 0 48 0 44 0 40 0-48 0-44 0 40 0-48 0 40 0-84 0-42 0-89 0-84 0-60 O 45 0-42 0 20 0-18 0-18 0-42 0-39 0-35 0-70 0-61 0-44 065 0 60 0-40 0-85 0 80 0-40 0-20 0-18 0-18 8N7441AS0-74 0-72 0-70 8517442 0-76 0-72 0-70 

1-.00 0-04 0-80 
200 1-7S X-BO 
2-00 1-76 1-60 
1-76 1 60 1-46 
1-76 1-60 1-46 

8N7448 
857445 
857446 
8N7447 
6N7448 

Type 1/1112/24 24/99 
0-20 0-18 0-16 0 20 0-18 0-16 0-20 0 18 0 18 0-20 0-18 0-18 0-20 0-18 0-18 0 80 0 27 0-86 0-80 0-27 0 85 0-40 0-87 0 86 0-40 0-37 0 86 0 65 0 62 0-60 0 46 0-42 0-S9 0-80 0-78 0-87 1-26 1-15 1-10 0 87 0-80 0-70 1-00 0-90 0-88 0 90 0-85 0-80 0-45 0-41 0-38 0 75 0-70 0 65 SN7491AN1 00 0 95 0-80 8X7492 0-76 0-70 0-95 0-76 0-70 0-84 0-80 0-76 0-70 0 80 0-75 0-70 1-00 0-97 0 96 8-25 6 50 5-00 2-50 2-30 2-00 1-46 135 1-20 1-46 1-84 120 0 60 0-45 0-40 0-80 0 70 0 80 1-00 0-95 0-00 1-00 1-78 1-86 0 60 0-85 0-60 1-86 1-26 1-10 2-70 2-55 2-47 1-00 0-96 0,-90 

BH7450 8N7461 8577453 8N7464 BS7460 85X7470 85X7472 8N7473 85X7474 85X7475 85X7476 85X7460 85X7481 85X7482 85X7483 85X7494 85X7480 85X7490 

85X7493 B5X7494 8N7496 85X7496 85X7497 85X74100 85X74104 05X74105 05X74107 85X74110 85X74116 85X74119 85X74121 85X74122 85X74123 85X74141 

Type 
85X74145 85X74160 85X74161 85X74163 85X74164 85X74166 85X74168 85X74157 85X74160 85X74161 85X74162 85X74183 85X74164 85X74166 85X74100 85X74167 85X74170 85X74174 85X74176 05X74176 85X74177 85X74180 85X74181 85X74182 85X74184 

1/11 12/24 26/99 
P P P 1-50 1-40 ISO 8-85 2-96 2-16 1-10 0-05 0-00 1-36 1-27 120 2-00 1-76 1-66 1-65 1-47 1-35 1-66 1-47 1-85 1-80 X-70 1-60 2-60 2-40 2 26 2-60 2-40 2 26 8-40 » 25 2-70 8-40 8-25 2-70 2-76 8-30 2 10 4-00 8-60 800 4-00 3-50 3-00 6-26 6 60 610 4 10 8-65 8 05 2-00 1-76 1-30 1-86 1-27 115 1-80 1-86 1-20 1-60 1-86 1 26 1-65 1-80 1-20 700 6 00 S-60 2-00 1-80 1-60 2-40 2 00 1-80 85X74186A 2-40 2 00 1-80 85X74190 85X74191 85X74102 35X74193 85X74194 85X74195 85X74196 85X74107 85X74198 85X74199 

1-98 1-85 1-76 1-96 X-86 1-75 2 00 1-90 1-80 2-00 190 1'80 2-60 2-26 1-90 1-8S 1-70 1-60 1-60 1'40 1-80 1-60 1 40 1-80 4-BO 8-70 3-86 4-60 8'7o 386 
PRICES OF 7400 SERIES ARE CALCULATED ON THE TOTAL NUMBER ORDERED REGARDLESS OF MIX LARGER QUANTITY PRICES PHONE (01) 402 4891 HIGH POWER SN 74 HOO \ Now in stock— LOW POWER SM 74 LOO / »or list No. 36 

A SELECTION OF SEMI-CONDUCTORS FROM STOCK 
AAY30 lOp AAY42 18p AAZ1S 10p AC107 " ACm AC 127 AC128 AC176 ACI87 AC188 ACY17 AOY20 ACY21 ACY39 AD 140 AD149 ADI61 AD162 AP117 AK118 AF124 AF139 API 86 AF239 A6Y27 ABYSS 2Sp BA102 SOp BA1I5 BA145 BAX13 BAX18 BC107 BC108 
BC109 
BClOOO 18p 
BC113 15p BC117 20p 
XC143 36p 

8Sp 26p 26p 26p 26c 26c 26p SOp 20p 20c 66c -60c 60c 35p S6c 20c 60c 25c 30c 40p 4UC 30c 

7p 15 p 6p 7c 10c 10c lOp 

BCI47 12p BC169C lap BC182 lOp BC214 lip BCY32 76p BCY34 36p BCY39 100 BCY42 SOp BCY43 26C ECV56 2-60 BCY70 16c BCY71 SOp BCy72 16p BCY87 2-99 BCZll SOp BB124 BD181 BD1S2 BF116 BF167 BF173 BF179 BP180 BP194 BP19S BP881 BF898 BFX13 26i> BFX34 76p BFX37 SOp BFX88 20c BFYS0 SOp BFYCl SOp BFYS'l SOp BFYM 60p BFY90 60p BLT36 8 00 BSX20 15p E3Y27 16; 

80; 78p SOp 26c 25; 2Sp SOp 
30; 16p 16p 28C 25p 

BU106 2 25 BY100 15c BYm 15; BY 127 15; BYZ13 36; C106D 66; GETlIt 66; OETJIS 55; OET880 45; BM309K. (T03! 1-97 MAT121 25; MJES40 SOp MJE370 70p MJE620 76p MJE2965 110 MJESOfiS 75p MBF106 40p 5XKT214 20p 5XKT216 40p NKT217 40p 
NKT40S70P 5XKT404 60p OAS 50p OA10 "" OAB1 OA91 OA20O OA202 OCI9 OC20 OC23 OC25 OC28 OC30 OC36 OC49 

85; 10; VP 7c 10; 75p 95; 85; 40c 8SC 60p esp 40; 

OC44 OC46 OC57 0X771 OC72 OC77 OC81 OC83 OC140 OC170 OC171 OC200 OC201 ocace OC203 OCP71 126 ORP12 50; ORP60 40p PS46A 20; BA83I0AF 45; BA8508AF 65C TAA263 76c TLL209 39; TIP29A SOp TJP304 SOp TIPS1A SOp TIPSSA 70p TIPSSA 1-00 TTPSIA 180 TXP3SA 2-60 TtP38A 800 TIFIIA 76; T1P42A 86; 

20; 36p 16p 15p 10; 20p 46; 

TI843 86; V400A 25; ZTX108 12; ZTX300 IB; ZTX301 15; ZTX302 18p ZXX341 20; ZTX600 16p ZTX8tlS 17; 2G301 80; 25X104 "" 25X627 25X698 25X697 25X706 25X930 25X987 25X1131 26; 2X1182 25; 25X1302 18; 25X1304 22; 2S1306 22; 25X1307 26p 25X1898 25; 25X1613 20; 25X1671 100 25X2147 76p 25X2160 69p 25X2217 25; 2S2221 20; 2N2222A 25p 25X3369 A 15; 25X2906 20p 25X2028 (all «>l9) 10p 25X3053 20; 25X3064 6Op 

2X3066 65; 2X3440 75; 25X3442 1-26 2X362S 75; 2X3814 69; 2X3615 76p 2X3702 lOp 2X3704 lOp 2X8703 lOp 2X3714 180 2X3771 1-75 2X3773 2-00 2X3790 2-25 2X3819 36b 2X3820 SOp 2X3868 86; 2X3903 16; 2X3006 12; 2X4061 18p 2X4082 12; 2X4126 16; 2X4871 36; 2X8457 SOp 2X6777 55; 28001 1-00 28012 10 OO 28018 6-25 28026 28801 28303 28324 40250 40360 40361 40362 40408 40486 40636 40430 

8-90 50; 66; 95; 60; 40; 40; 60; 50p 
76p 1-10 1-00 

VAT Prices DO NOT include Value Added Tax. From 1st April 10% must be added and shown sep- 
arately to your total order (inclu- 
sive post/packing). Help us help you receive your order without delay. 

QUANTITY DISCOUNTS 
10% IB+ ! 18% 25+ AXY 05XE 20% 100+: 25'% 860+ TYPE 
From above eecthmn except Integrated Qrcnite and Special Offers where dla- counts are Included. 
Minimum order value 21 please. Pnslage 7p on all orders. 

SPECIAL OFFERS! 
SEMI-CONDUCTORS 

BFY90 59p 1000 HOS 
25 + Mp 100 + 49p 

500 + 40p 

Afll7Multard25p 
25 + I7p 100 + I5p 500 + lip 

OCI70 Muilard 2Sp 
25 + 20p 100 + 18p 500 + ISp 1000 + Up 

BYI27 Mutlard ISp 
25 100 500 1000 

Up I Op »p 8p 

OA202 IOp 
25 + 8p 100 + 7p 500 + 6p 1000 -f 5p 

OC3S Muilard SOp 
25 + 45p 100 + 40p 500 + 15p 1000 + 30p 

ZENER 
DIODES 
400 M/W 6% Miniature BZY 88 Range 
All voltagek 8-3-83 Volt IDp each. 

26 + 100+ 600+ 1000+ 
Any one type. 

9P 8p 66p 6p 

11 Watt 6% wire Ends Metal Caae All voltages 6-8-100 Volts , 20p each i 
25 + 100+ 600+ 1000 + 

Any one type. 

18; 16; I2p 10; 

3 Watt Plaetic Wire Ends 6% SEZ Range 
All vottagei 8-8-100 Volfa 80; each. 

SILICON EECTXFIERS WISE ENDED PLASTIC 
Type p.r.v.i-ii 1 amp miniature- rx400i 60 8 1X4002 100 7 1X4003 200 8 IN4004 400 8 1X4005 600 10 1X4000 80O 12 1X4007 1000 15 1-5 amp mtnlataro PL4001 60 8 PL4002 100 9 PL4003 20O 10 PL4004 400 10 £14005 600 12 PL4006 800 18 PL4007 1000 IS 

1N2726 lOp 
All Colours 

25 + Pp 100 + Op 500 + 6p 1000 + Sp 
2N38I9 Texas 35p 15 + lOp 100 + ISp 500 + lOp 1000 + ISp 
BCI07. BCI08, BC109 iOo each 

All Makes 
25 + Sp 100 + 7p 500 + Sp 1000 + Sp 

ADI5I, A016Z 3Sp each 25 + J2p IOO + 28p 500 + ISp 1000 + 22b 
2N3053 

25 + 100 + 500 + 1000 + 

20p 
I8p I5p 
Up lOp 

ZN30SS 25 + SOp 100 + 4Sp 500 + 38p 1000 + 33p 

55p 

7020 709C 709C 7230 723C 726C 741C 741C 747C 747C 

LINEAR 
(O/P AMPS) 

T05 76p T099 38; D.I.L. SB; T099 21 00 D.1X. 95; TO09 24-60 T099 86; D.I.E. 66; T099 21l5 D.l.L. £1-10 72741P D.l.L. 60; 72748P D.l.L. 80; BXNCIuLlK 1C12 21-90 TOSHIBA TH90I3F 20 WATT AMP 24-47 POST PAID TH0O14P Pre Amp 21-60 
DATA AXD CIBCDXTS KEF. 42 10; 
FREE WITH PURCHASES 

TRANSISTORS, 
IC'#. TRIACS, 
BRIDGES. 
SCR'a, LDR'c 

ftHrWOKMHIO 

36 

NEW FREE 
BOOKLET 
(No. 36) 
OVER 1500 
TYPES— 
Send lor yoi Cmlay! 

PLESSEI INTEOBATED OECUIT S Watt AtnciiBer 8L403D Complete with 8-page booklet, olrcolU and data 
£1.50 each 

3 Amp 
T048 

TRIACS 
STUD WITH ACCESSORIES 
Typo Vol u Price P.I.V. 1-11 3 AMP KAHOK SC3SA 100 76; 8C3BB 200 79; SCS6D 400 86; 6 AMP EANQ (7048) BC40A 160 86; 8C40B 200 00; SC40D 400 2100 0C4OE 500 21-20 10 AMP KAKSE (TOi8) BG4SA 100 86; 8C45B 200 21-00 BC46D 400 21-26 8C46B 600 21-45 16 AMP EAHQB (T048) 8C60A 100 2125 8C50B 200 21-35 BC50D 400 21-68 8C50E 000 21-96 DIAC D82 86; TBIACS— Additional Types 40430 <T06fl) 86p 40689 (Plaatfc) 2100 40486 (T06) 80; 

i5Amp 
T048 

NEW BRIDGE 
RECTIFIERS 
SMALL SIZE AND LOW COST 
Typo, Volte Price P.I.V. 1-11 HALF AMP BO8/06 60 20; BO5/10 100 26; r ONE AMP I X ) B TUBHI-Afi Bl/06 6(5 Bl/10 100 Bl/20 200 Bl/60 600 ONE AMP (0.1.) TUBULAR W008 60 W01 100 W02 200 WOO 600 TWO AMPS 1 H : A 50 100 200 600 1000 

£6p 25; SOp 86; 

SOp 85; 40p 45p 
i b 

B2/05 B2/100 B2/200 B2/800 £2/1000 POUR AMPS iH x 1L x A B4/100 £4/200 B4/400 B4/600 B4/800 SIX AMPS |H x (L B6/100 £6/200 B6/400 £6/600 

86; 40p 45; 60; 60; 

100 200 400 800 800 
x A 100 200 400 60O 

60; 65; 70p 75; 2100 

70p 75; OOp 21-00 
SILI0ON CONTROLLED RECTIFIERS Type 
ONE AMP CE9 1/06 CK9 1/10 CR8 1/20 CBS 1/40 CR8 1/80 

VolU P.I.V. 
60 100 200 400 600 

Price 1-11 
2Sp SOp 80; 85p 45; THREE AMP (T048) 

100 200 400 600 

CRS 3/08 CR3 3/10 CR8 3/20 CKS 3/40 CSS 3/60 FIVE AMP (1066) CRS 6/400 400 SEVEN AMP (T048) CRS 7/100 100 CRS 7/200 200 CRS 7/400 400 CKS 7/000 600 SIXTEEN AMP SCR 16/100 100 SCR 16/200 200 SCR 16/400 400 SCO 16/000 000 

30; SOp SSp 45; 66p 
60; 
'60; 85; OOp 86; 
65; 70p 80; 21 00 

Henry's 
RADIO 
LIMITED 

EDGWARE ROAD, W2 
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Bensham 
Recording Lid. 

If's sound in anew light! 
BRL Disco Equipment is somethtno new, exciting and 
relfafale. It comes from a team of audio-engineers whose 
thorough knowledge of the subject benefits you with quality, 
wide choice and, above all, VALUE FOR MONEY. Write, 
'phone or call now for information. All Items in stock lor 
prompt delivery. 

• STUDIOMINOR 
Transportable, self-contained, mains-powered mixer for 
two decks with pre-fade listen and mic. input with individual 
bass and treble controls. Output may be taken from front 
or rear. An attractively-priced, high-performance unit. 

£28-00 plus VAT 

• POWERMASTER 1 
An outstandingly rugged, .reliable power amplifier built to 
cope with the rigours of constant running at high outputs. 
Accepts outputs from most commercially-availabie mixers 
and, of course, both Bensham mixers. Up to 10 power- 
master amps may be operated simultaneously from "Studio- 
master' or 'Studlomfnor'. Full overload and output protec- 
tion 4 o/p Transistors have total output dissipation capability 
up to 460 watts. 

£48*50 plus VAT 

• POWERMASTER 2 
Basically similar to Ppwermaster 1, but with 200 watts R.M.S. 
output, 

£69-00 plus VAT 

• SOUNDLITE A 
A comprehensive three-channel SOUND-TO-LIGHT con- 
vertor handling 1,000 watts per channel, individual channel 
indicating lamps; override switches and interference 
suppression circuitry. Sensitive enough for use with all 
normal disco amps. 

£35-00 plus VAT 

• SOUNDLITE B 
Operates directly from soundwaves and does not need 
connecting to main amplifier. Its sensitivity Is such that a 
cough orflnger-snap is sufflcienttotriggertheSOUNDLITE 
B into operation, 

£38*50 plus VAT 

• MULTIMIX 100 
A beautifully engineered and very versatile 100-watt R.M.S. 
amplifier with four separately-controlled input channels plus 
master control, all sliders. Wide range of bass and treble 
controls. This robust, low distortion unit Is ideal for P.A. 
as well as disco applications in clubs, pubs., etc. 

£62-00 plus VAT 

• MULTIMIX 50 
A 50-watt R.M.S. version of the MULTIMIX 100 

£48-50 plus VAT 
BE FIRST to get to know and use this fine, new value for 
money equipment. Built for years of hard work. Write, 
'phone or call—Information on request. 

Bensham Recording Ltd. 
WORKS AND MAIL ORDER: 
BENSHAM MANOR ROAD PASSAGE. THORNTON 
HEATH, SURREY. 
DEMO ROOMS AND R.O. 
333 WHITEHORSE ROAD, THORNTON HEATH. SURREY. 
Telephone: 01-684 6385 

COAT'ARE OUR PRICES 
SpMktr Btigdsx K.M.I. ISln X flln 3, ! 4 15 ohms plain with tweeter twin tweeter Type 360 -20 watt with tweeter 8 ohms. P.P. 37p. Bin X em S, S 4 15 ohma 7ln x 4in 3 4 8 ohms1 

PANE 8!n 8 ohm, dual cone CELE3TION 81n 16 ohm BAKEE OEOUP 23 l2ln 2SW 8 or IS ohm Postage 2Sp per speaker ajln 8 or 64 ohm P.P. 10p 

2'00 2-2S 3-60 
7-25 MO 80 8-10 1-40 

45 
Xil-iotm eabinets, task (17in x lOln x Bin) 2-85 with a ISln x Sin or 8ln cut out ISln x 11 In x Sin-with 131n x 81 n cot out tor EMI 350 R-96 (lain X I2fn X 6l»)wltha 81b x ' 61n or Sin cat out. I B-26 (please specify cut out) Add 36p per Cabinet (or poat 4 pnoklng 
Mitrophone Bargains In MIC48 "ACOB" metal fcaae. crystal band 85 CM 20 Crystal Hand 45 DZ143 Dynamic, cassette-type stick 1.00 CJTfO PDANET stick metal, switch crystal 1-45 DM160 Dynamic uni-dtr, ball metal 3.75 .DDISO 50E/600 ohm uai-dlr, b»U metal 4-50 TW209 Desson dual Imp ball metal uni-dlr S.?6 Condenser Mike nnl-dlr'800 obm 7'95 Guitar mike 45 Dapel type, crystal 40 Postage I7p each 
Cartridges—with standard fitting. A stylU <p GOLDRISO G8S0 2<B0 QOLDEING QB00 4-40 

ACOS OP01/2BC or GP9I/38C stereo compatible 98 ACOS OP94 stereo ceramic l-SO ACOS GP95 stereo crystal Mfi ACOS GP96 stereo ceramic 1-60 9THAC Sonotoae stereo ceramic (diamond) 1-70 9THAC/G Sonotone stereo ceramic (diamond) slimline MO ACOS GPfiT/aC mono crystal 55 ACOB OP101 compatible crystal 55 ID-TI Sonotone stereo crystal 89 Postage 5p per cartridge 
Battery EUmhutors 240v Input 6 or 9v d.c. output at 160 mA 240v Input 8, 71 or 9» output at 300 mA 12v d.c. input (for cars, fits in lighter socket) 8, 71 or Or d.c. output at 300 mA P. 4 P. lOp 
Tapes—"MYLAR" base finest quality British made. 

Siln 1800ft 96p Bin Sin sin 64in 
5JI 

fioott asp 900(t 4Sp a 200ft sop 90GJt 48p 1200it 56p Postage 9p each 
Plastic Library Csses tor 61n Keels 16p Slin Eeele 19p 7lo Eeels Zip P. 4 P. 6p each 

1200ft 56p 
leooit tOp 

240011 9Sp 

THIS MONTH'S 
SPECTAL OFFER PLINTH to suit OARBABD 2026. 8P95, etc. Teak finish complete with perspe* cover. Our price ta-ZO P. 4 P. 30p 

Add 10% V.A.T. on prices inch P. 4 P. 

RIVERSDALEI 

ELECTRONICS 

Hail Order Sept. E7.'7S. 
P.O. Box <70. 
Kancbettei M80 4BC 
SEND Z5« FOR 
COMPLETE CATALOO01 

ALL OUR A1ERCHAND/SE IS FULLY GUARANTEED 

I B B-F.FtELO INDtCATOH 
■i., '"V 

Host noftt Ft-jom 

R.F. FIELD INDICATOR 
Model FL-30HAi Frequency 
Range: 5 rangei IMc/s to 
250Mc/s. £3. 

TAPE 
RECORDER 

LEVEL 
METER 

500/rA. SOp 

CARDIOID 
DYNAMIC 

MICROPHONE 
Model UD.I30. Fre- 
quency reiponse SO- 
I5,000c/s. Impedance 
Dual 50K and 600 ohmt, 
£4-50. 

V.; ■ ■ 

4iin x 3iin METER. 30/iA. 
50/iA or fOO/uA, £1-50. 

MULT . 
METER 

Model zOOH 
20,000 ohm/ 
volt. £4-80. 

MULTI- 
METER 
Model 

C-708IG N 
. Range Doubler 
50,000 ohm/ 
volt, ISfrA 
High Sen- 
sitivicy Meter, 
£11.25. 

All items advertised in previous numbers of this magazine still avaifabte. 
There is 10% V.A.T. 'charge on all items. Please add lOp for P. & P. on 
orders under £5. LARGE S.A.E. for List No. 5. Special prices for 
quantity quoted on request. 

M. DZIUBAS 
158 Bradshawgate • Bolton • Lanes. BL2 IBA 
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ALL 

BSR LATEST SUPERSLIM 
STEREO & MONO 
Pl*yt 12". 10* or 7" iBcorti. Auto or Mtnn&l. A high QonUtr onit bsok«4 by BSR KliabiUty with 12 montht' (OUUltM. AO 200/2507 Siia 13i x niln. Above motor board SJln. below motor board SJtn. 
with STEREO end HOHO XTAL £8*25 Foil 25p. 

PORTABLE PLAYER CABINET 
Xodera dedgn. BUck rezine covered. Silver boot grille. 

Motor board cot (or BSE deok £450 Fort 26]) 

EM I WOOFER AND XC.7C .m.i. tweeter kit " 
Aveilable separatelr i,0't SSs■ Wooler 24-26 Tweeter 21-90 Comptltlng a flue example ol a Woolec lOJ x with a maasive Oaramle Magnet, 44oz. Gaoai 18,000 Unea, Alnmlnlnm Gone centre to improve middle and top reaponse. Alao the E.MX Tweeter Silo, aqnata baa a apeolal light- weight paper cone and magnet Box 10,040 Uoes. Crouover coodenaer and loll Inatractioni aopplied. Impedance Standard  8 obma Maxtotun Fewer  12 watta Caelnl Resposae ... 35 to 18,000 e/a Baae Resonance   46 c/a SUITABLE ENCLOSURE 20 x IS x Wn. MODERN DESIGN. TEAK WOOD FDOSH 26p 
SPECIAL OFFER1 SMITH'S CLOCKWORK 15 AMP TIME SWITCH Single pole two-way. Snrlace mounting with fixing acrewi. WU1 replace eziatlng wall awitch to give light lor retnrn home, garage, antomatic anU-borglarlighta, etc- Variable knob. Turn on or off at loll or intermediate aettlnga. Two typaa available 0 to 80 mlnotea or 0 to 6 hours. Kakert laat list price S4-60. Brand new and lolly gnaranteed. Fully inanialed. OUR PRICE *1-50. P. & P. X6p or 28 pair. (PLEASE STATE TYPE A OR B WHEN ORDERINQ] 

WEYRAD P50 — TRANSISTOR COILS 
EA2W Perrlte Aerial . .7Sp Ow. P60/1A0    .asp LF. P50/2CC 470 ko/a - 86p 3rd LF. PBO/SOO . .86p p6iaotP5i/2 ...aep F60/8V      36p 

5 K. oh ma to 2 Meg. LOG or LIN. L/S 16p. D.F. 2Sp. STEREO L/8 66p. D.P. 75p. Edge 5K.S.P. Tranalitoi 26p. 

Sin. or I0in. ELAC 
HI-FI SPEAKER 
Dual cone plaatldaed roll tnr- toond. Large ceramic magnet. ' 60-60.000 ol$. Basa reeonance 56 c/». 8 ohm impedance. Bin 10 watts, XOlo 12 >■» .TC watta mcaio power. • •* Poai 25p 
E.M.I. 13^ x Sin. 
SPEAKER SALE ! 

£450 
With twin tweetera. And oroasover. 10 watt. State 3 or 8 or 16 Ohm. Ai illnatrated. Pott 25p 

run DUU vnx oiuiv 
£275 

With fiared tweeter cone and ceramic magnet. 10 watt. Baaarea. 45-60 o/i. Flux 10,000 gaoai. State 8 or 8 or IS ohm. Poat E6p 
Bookshelf Cabinet 19 x 10 >< 0in- ^ 
BRITISH HADE STEREO 
MULTIPLEX DECODER 

OUR PRICES INCLU 
ANOTHER R.C.S. BARGAIN! 

4 TRANSISTOR MONO AMPLIFIER 
Powerful 8 watt ootput, IS ohm. AC malna operated with transformer. S-Controla, volume, treble, baaa and On/ Oft awitch with knobt. Ready made on printed dtoait board. Fuaed Inputs and ontpnta. Famouimake. t* C f\C Fo»t rise Sin wide x 4in deep x Sin high. laO'lf 3 

R.CS. STABILISED POWER PACK KITS 
Ail parfa and tnatruetlona with Zener Diode, Printed CItcuit. Bridge EecUflen and Dooble Woond Mains Tranalormet input 200(8407 a.c. Output voltages available 6 or 9 or 12 or IB or 18 or 207 d.e. at lOOmA or lesi fs n/\ PIXA5E STATE V0LXA6K RBCJUraED. Pott 

DE V.A.T. 

£6-95 
Pott isp 

Bread New. 7 tnnalaton Plot Integrated chenit. Pibre-Olaaa printed circuit board. Size 21 X 6} X J. Fre-Aligned. Com- plete with stereo beacon indicator. ISVd-c, operation. 400m7 Output lot 100m7 InpnL Fait Iniiruciiant lot any TX Tuner. Some teohuical experience eaaentlal. 
BLANK ALUMrsniM CHASSIS. 19 a-W-g. Ziln id del 8 X «n 45p! 8 x Bin 6Sp,- 10 x 71n 66p: 12 x Sin 8Bp: 14 x Sin BOpi 18 x Sin SOp; 12 X Sin 50p( 18 x lOln 21. ALUMINIUM BOX 8 x 4 x 4ln 80p, ALCSUNriTM PANELS 18 t.w.g. 0 x 4in Sp; 8 x Bin 15p; 14 x 8tn 16p: 10 x Tin IBp; 12 x Sin 80p; 12 x Sin 28pi 10 X Bio 28p: 14 x Oin 84pi 12 x 12in 40p: 18 X lOln SOp. PAXOUN PANEL 10 X Sin 16p. 

DeUila S".A.E. BhoSj x Ij x Uln- 16p 
R.C.5. GENERAL PURPOSE TRANSISTOR 

PRE-AMPLIFIER BRITISH MADE Ideal lor Hike, Tape, P.D.. Qoltar. eto. Can be used with Battery 9-127 or H.T. line 200-3007 d.c. operation. Slxe: If a Id x } hi. Retponae 25 e/a to 25 ke/t. 26 dB gain. Pot nae with valve or Iraoustor egnlpment. OOn i>«.t irw Pull Inatrootjona luppUed. DeiaUa S.A.E. ' ' P Po•, 105 

Span Cores   3p DriverTrana.LPDT4 ..58p Printed Circuit, FCAL . 58p J.B. Toning Gang .... 86p Weytad Booklet  lOp 0PT1  68p 
Motlard Perrlte Bod 8 x |ln, SOp. 6 x fin, 20p. 
VOLUME CONTROLS SOohm Coax 4p,d. BRITISH AERIALITE | AERAXIAL-AIE SPACED I 40 yd. 21-40; 60 yd, 22. FRINGE LOW LOSS |Ap I Ideal 625 and eoloat ' **yd 

COMPACT PORTABLE STEREO HI-FI 
Two InU rise loudspeakers 131 X 10 X Sfln. Player unit dips to londapeakert making It ealremely compact, over- all ilae only 18f x 10 x Siln. 8 watta pet channel, plays ail rscorda 33 r.p.m,, 45 r.p.m. Separate volume and tone eootrola. 2407 AC malna. Attractive /TC Phu SOp Brcwn colour, weight 13 lb. " ■' r carriage. 

BRITISH FM/VHF TUNING HEART 
88 to 10$ H/CS British made. 2 Tranaia ton ready aligned reQnire 10-7 M/C3 LF. Complete with tuning gang. Uonnectiona ■applied bat some technical experienoe "aenUal. QUf prKC £3 *95 Po.tCOp 

MAINS TRANSFORMERS IS 
EagUMT1212-0-127       Mp 
250-0-264 80mA S-S7 8-SA. 8-371A. or 67 2A .... 22-50 
860-0-360 80mA, 8-37 3.SA. 8-37 XA. or 6V 2A .... 23 
800-0-3007 120mA. 6-37 4A C.T.; 6.87 2A  28-26 
MXNIATUBE 2007. 20mA. 6-87 1A, 2i x 21 x gin 7Sp MIDGET 2207 45mA, 6-87 8A. 8fx21 x2in .... »p 
HEATER TRANS. B-SV 3A     80p 
GENERAL PURPOSE LOW VOLTAGE. Tapped ontpull 
at 2A, 3.4. S, 6.8.9,10.12.16.18,24 and 307 ... 22-26 
1A, 6,8.10,12,18,18. 20, 24. 30. 86,40,48, 807 22-26 
2A. 6. 8.10.12.16, 18, 20, 24, 30, 36, 40.43. 807 23-26 
SA, 0. 8. 10, 12, 10, 18, 20.24. 30. 86. 40. 48, 607 28-76 
8A. 6, 8, 137 21 00. Ditto 8A  21-20 
3A, 6. 8, 10, 18V. K-O-SV 21-30, Ditto SA .... 21-50 
8-0-0 600 mA  Mp 
SV 1 amp   86p 
12V 800mA    76p 
127 BOO mA   $6p 
127 750 mA   9Sp 
AUTO TRANSFORMERS. 1157 la 230V or 2307 to 1157, 160W 22-25! 500W 20-25; JMW £10; 1000W 115. CHASGSE TRANSFORMERS. Input 200/2607. tor 0 or 127. 1JA. 21-60; 2A. 21-80: 4A, 22-60. 
BATTERY CHASOEBS. 1}A22;8A £3;4A24i 6A 24-60. 

MAINS ISOLATING TRANSFORMER 
Primary O-110-240V. Secondary 0-2407. 8A. 720W. Inaolaled termlnata. Varniah Impregnated. Polly encloaed in ateel case with fixing feet, ottr PRirt? IT I fl Carr. Famona make. (Value 219) 0 ^'U 60p Can be uaed ai 300W auto Iranalormaci 240-1107. 

2/3607.. 4/8607,. 8/4507.. 16/4507 32/4507 26/257.. 60/607.. 100/287 

NEW ELECTROLYTIC CONDENSERS 
14p 250/257 500/267 1000/267.; 1000/507 . 6+8/4507 . 8+16/4507 10p 18+16/4507 25p 10p I 88 + 32/8507 26p 

Hp 1 60 + 60/3607 20p 60+100/3607 S6p 32+32/2607 47p I8p 20p 
32 + 82/4607 
350+ 50/8267 
32+ 32+ 82/3507 48p 
100 +60 + 50/3607 48p 

36p 5Sp 
18p 
83p 
80p 

LOW VOLTAGE ELECTEOLYTICS- X, 2, 4. 6. 8,10. 26. 80, 50.100. 200mF 167 lOp. 600mF 127 I8p: 267 20p; 607 SOp. lOOOmF 12717p; 267 35p: 607 47p: 1007 70p. 2000mP 87 26?: 267 42p: 607 67p. 260OmF 607 62p; SOOOroF 26V 47Pi 607 05p. 5000mF 67 86p; 127 4Zp! 257 76p; 357 86p; 507 98p. 
CERAMIC. IpF to O-OlmP, 4p. Silver Mica 2 to SOOOpP, 4p. PAPEB 8607-0-1 4p, 0-5 ISp; ImF ISp; 2mF 1SOV 16p. 5007-0-001 to 0-05 4b: 0-1 6p; 0-25 8p: 0-47 26p. SILVER MICA, Close tolerance 1%. 2-2-600pF Bp; 660- 2200pF lOp; 2,700-8,BOOpF 20p: 8,300pF-0-01, mid SOp each. TWIN GANG. "0-0" 208pF+170pF. 65p; SOOpF atandard 45p. 885p7+886pF with 26pP+26pF, Slow motion drive 60p: SHORT WAVE SINGLE. ICpF. SOp, 26pF. 66p, BOpF. 66p. NEON PANEL INDICATORS 2507 AC/DO. Amber 80p. RESISTOKS. tW. 4W. 1W. 20% Ip; 2W, 5p. 100 to 10M. HIGH STABILITY, f W 2% 10 ohma to 6 me*.. 10p. Ditto 6 %. Preferred raluet 10 ohma to 10 meg., 4p. WIRE-WOUND RESISTORS 6 watt, 10 watt, 16 watt, 10 ohma to IDOK 10p each; 0-5 ohm to 8-2 ohma lOp. TAPE OSCDCXATOB COIL Valve type 35p. 

ALL MODELS "BAKER SPEAKERS" IK STOCK Hi Ft Encloanre Manual containing £0 plant, detlgna. croaaovet data and cubic tablea. 42p Poat Frae 
BAKER I2in. MAJOR £10 

Poat E4p 
30-14,500 c/a. IWn. double cone, wooler and twHter eoae together with a BAKER ceramic magnet aaaembly bavtug a flux deniity ol 14,000 garni and a total fins ol 146,000 Maxwell*. Baaa reaananoe 40 c/c. Rated BOW. 
NOTE: 8 or 8 or 16 ohma msat be atated. 
Module kit. 80-17,000 e/a with twee let, ctouovet. baffle and /I7.CA inatrnivttnni. fcIA 

BAKER "BIG-SOUND" SPEAKERS Poat B5« 
'Group 25' I 'Group 35' 
^ £8 80 J|£ £9-90 
3 or 8 or IS ohm I 8 or 8 or 18 ohm 

'Group 50' 
i8io, xyj 60W 8 or 16 ohm 

TEAK VENEERED HI-FI SPEAKER CABINETS. Potl2inorl0india. apoaker 80 x 13 x 9in, SS-OO. Poat 23p. For 13 X Sin Or Sin apeakst 16 x 10 X 9ln, 28'50. Port 26p. For 8 X Sin apeaker 16 x 8 X Sin, 24*40. Poat 26p. For Bin and Tweeter 12 x 8 x gin. 24-00. Port £6p, LOUDSPEAKER CABINET WADDING 181b wide, 15p It 
GOODMANS 6iln. HI-FI WOOFER 
B ohm. 10 W. Large ceramic magnet. Special Cambric cone anr- a round. Frecoencj retponae 'T.'l 80-12,600 c/a. Ideal PdS. Colnrnm. Hi-Fi Enclorote Syrtoma, etc. Suitable Cabinet 12 x 8 x 6 £4 Suitable Tweeter 22 

ELAC CONE TWEETER 
The moving cell diaphragm givea a good radiation pattern to the Hyber Ireoueaelet and a imootb extenaion ol total reaponae Irom 1,000 ell to 18.000 c/a. Biia 8|x 3|x81n deep. Rating 10W, 8 ohm or 15 ohm mode la. Croiaever 9Sp 4 

0 

£1*90 Poat lOp, 
SPEAKER COVERING MATERIALS. Ssmplea Large S.A.E. Horn Tweetera 2-iekC/a. 10W 8 ohm or IS ohm 21-95. De Luxe Horn Tweetera 2-18kc/t, 18W. 16 ohm 23. TWO- WAY 8,000 c/a. CROSSOVERS 3 or 8 or 16 ohm'96p. LOUDSPEAKERS P.M. 3 OEMS. 7x4in., 21-26; Oiln., 21-60; 8x Sin, 21-60; XWn, 22-00; Sin. £1-78; lOxflin, 21-00. SPECIAL OFFER I 80 ohm, 2iln, 2|in; 35 ohm. 21o. Sin, 26 ohm, 2}fn dia.. 31n dim., 5in dU. £ J EACH 15 ohm. 3fin dia. flxdio, 7x4ia. Bx61n. TYPE 3 ohm, 8|in, 2iin, 8|in, 6io dia. 3 x din 8 obma 21-50. RICHARD ALLAH TWIN CONE LOUDSPEAKERS Sin. diameter 4W; 10ia diameter 6W: 12io diameter, 8 W: lor 8 or 16 ohm modela, 22-20 each. Poat 16p. VALVE OUTPUT TRANS- 26»; MIKE TRANB. 50 i 26p. 6 WATT MULTI-RATIO, 3,8 and 16 ohma SOp. Mike tram, ma metal 100:1 21-26■ 
MAJOR 100 WATT 
ALL PURPOSE 
TRANSISTOR 
AMPLIFIER 
4 lopnta apeeeh and muate, 4 way mixing. Retponae 10-30,000 c/a. Malehei loodapeakan, 6/16 ohm. A.C. 200/8607. fa J ft Separate Treble and Baaa control*. T.alM Guaranteed. Detaila S.A.E. 

ft 

£495 BARGAIN AM TONER. Medium Wave. Tranaia tor Boperbet, Ferrito aerUU 9 volt. 
BARGAIN 4 CHANNEL TRANSKTOB MONO MIXER. Add muaicai higbligbte and aoood eflecla to recordtnga. Will mix Microphone, recorda, tape and tuner /?,QC with aeparata control! Into alngle ootput. 97. ^ STEREO VERSION OF ABOVE £5 .95 
BARGAIN FM TUNER 88-108 Kelt Six Tranxtrtor. 97. Printed Circuit. CaUbrated ilide dial tuning. £ 14-g5 

£985 
Walnut Cabinet. 8t»e 7 x 8 x 41a. 
BARGAIN FM TUNER at above leaa cabinet 
BARGAIN 8 WATT AMPLIFIEB. 4 Tranrtator /A .Cft Puah-Pull Ready bnllt. with volume control and on/08 twitch, 9 volt. 

COAXIAL PLUG lOp. PANEL SOCKETS 19p. LINE ISp. OUTLET BOXES. SURFACE OB FLUSH 26p. BALANCED TWIN RIBBON FEEDER 800 Ohma. 5p yd. JACK SOCKET fitd. open-eirouit Itp, rioted rircnit E3p; Chrome Lead-Socket 45p, Phono Pluga 6p. Phono Socket 5b. IACR PLUGS Sid. Chrome ISp; 8-5mm Chrome 12p. DIN SOCKETS Chaaaia 3-pin lOp; 5-pin 10. DDI SOCKETS Lead S-pln ISp: 6-pin 16p. SIN PLUGS S-pin ISp; 6-pla 25p. VALVE HOLDERS. 6p; CERAMICS 8p; CANS 6p. 
ONE RPM GEARED MOTOR 8407 A.C. malna. Ideal tor dlapiaya/diaco Ught wheeli- E.M.L GRAM. MOTORS. 1207 or 2407 a.o. 2.400 11 r.p.m. 2 Pole 70mA. Site 21 X gf X 2lin, Port 26p. *■ ' 

95 p Port26p. 

Deluxe 4 Pole Motor 1,400 r.pjn. 42Waiae 31" x f\ .QC t-.Poiteop. *■' " 

RADIO COMPONENT SPECIALISTS 
lOp. (Hinimunr poatlng charge t5p.) Bute* SO, 68,159. Rail Selhurrt. Tel.01-684-1665 IMuetratmi Colour Brochure, Radio Baakn and Compc 
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Practical Electronics Classified Advertisements 
RATES: 9p per word (mlnimuni 12 words). Bo* No. 20p extra. Semi-Display £7 per single column Inch, Advertisements must be 
prepaid and addressed to Classified Advertisement Manager, "Practical Electronics" IPG MAGAZINES LTD., Fleetway House. 

Farrlngdon Street, London EC4H 4AD ' 

EDUCATIONAL 

TELEVISION 1 RAINING 
(MONOCHROME AND COLOUR) 

This private College provides theoretical and practical training, in Radio and TV Servicing. Courses of 16 
months' duration, with daily attendance, are available for beginners and shorter courses for men with 
previous training in Electronics and Radio. Next course commences September 10th. Training courses 
in Marine Radiocommunication and Radar are also available. Write for prospectus to: London 
Electronics College, Dept. B/7, 20 Penywern Road, Earls Court, London SWS 9SU.Tel, 01-373 8721. 

y 

Department of 

ELECTRICAL AND ELECTRONIC 
ENGINEERING 
4 year sandwich courses leading to C.N.A.A. Degrees in 

.EGTRONIG ENGINEERING 
ELECTRICAL ENGINEERING 

ELECTRO MECHANICAL ENGINEERING 
Designed cover all aspects of Electrical and Electronic 
Engineering. Both men and women are welcome on 
these courses. 

n.N.D. in ELECTRICAL AND ELECTRONIC 
ENGINEERING 
Further detail* may be obtained from the Head 
of Department of Electrical and Electronic 
Entlneering, North Staffordshire Polytechnic, 
Beacomidc, Stafford or telephone him at Stafford 
51331. 
Pleaie quote reference 3525PE on both envelope 
and letter. 

F" North 

Staffordshire m 

mm ' ziijzmmm 
Stoke onlrent & Staffond 

^ V > 

INTERESTED IN ELECTRONICS 

WITH PHYSICS? 
A Higher National Diploma in Applied Physics at the North Staffordshire 
Polytechnic offers a study of the principles and practical uses of modern solid 
state devices and gives prospects for careers either in electronics or a wide 
variety of science based industries. 
For further details write to Head of Physics Department, North Staffordshire 
Polytechnic, College Road, Stoke-on-Trent ST4 2DE. 

SERVICE SHEETS 

SERVICE SHEETS, Radio, TV, etc. 8,000 
models. Catalogue 15p. S.A.E. enquiries, 
TELRAY, 11 Maudland Bank, Preston. 

SERVICE SHEETS for Televisions, Radios, 
Transistors, Tape Recorders, Record Players, 
etc., from Sp with free Fanlt-Finding Quide. S.A.E. orders/enquiries. Catalogue 15p. 
HAMILTON RADIO. 47 Bohemia Road, St. 
Leonards, Sussex. Telephone Hastings 20066. 

ASUCCESSFUl 
CAREER 
IN RADIO 

Get the success you deserve—lake an 
ICS home study course. Pass CAG, 
M.P.T. exams FIR$T TIME! Free books. Low cost. Personal tuition. Send 
TODAY for FREE Guide on Radio, TV, 
Electronics. Electrical Engineering. 
Nama 

Dept. 730P 
Stewarts Road. 

1 

I 

I 

I 

I BMP London SWSaUJ ^Jj 

ENGINEERS. Get a technical certificate. 
Postal courses in Engineering, Electronics, 
Radio, TV, Computers, Draughtsmanship, 
Buildings, etc., FREE book from: BIET 
(Dept. 2G BPE 28), Aldemaaton Court, 
Reading, EG? 4PF. Accredited by CACC. 

BOOKS AND PUBLICATIONS 
THOSE 1,000 BANBURY UFO'8] Details our 
prediction. List lOp and S.A.E. Prediction 
Chart 60p. Flight Pattern 42p. R & E, 
Highlands, Needham, Suffolk. 
DIGITAL COMPUTER Logic and Electronics. 
A four volume Self-instructional course, £2-69 
post free. Money back assurance. CAM- 
BRIDGE LEARNING, 8a Rose Crescent. 
Cambridge. 

SITUATIONS VACANT 

£50 p. w. 
can' eyours 
Jobs galore! 144,000 new computer 
personnel needed by 1977. With 
our revolutionary, direct-from- 
America, course, you train as a 
Computer Operator in'only 4 weeks! 
Pay prospects? £2500+p.a. 
After training, our exclusive ap- 
pointments 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 

M87, Oxford House 
9-15 Oxford Street, W.l , 
Telephone 01-734 2874 

127 The Piazza, Dept. M87 
Piccadilly Plaza, Manchester I 

Telephone 061-236 2935 
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Electro-Medical Service 
Department requires 

ENGINEERS 
for testing and servicing electronic 
apparatus. Applicants should be 
aged 20-30, and should be of 
O.N.C. standard. 
Apply In first instance in writing to: 

S1EREX LIMITED 
Electro-Medical Department 

Heron House, Wembley Hill Road 
Wembley, Middlesex HA9 8BZ 

FOR SALE 
SEEN MY CATf 5,000 items. Mechanical and 
Electrical Gear, and materials. 8.A.E. K. R. 
WHISTON, Dept. PE, New Mills, Stockport. 

TV MSB OTJX-fUT TRANSFORMERS 
Tidman Hail Ordar Ltd., 236 Sandycomb* 

Road, Richmond, Surray TW9 2EQ 
01-H8 3702 

METER REPAIRS. Ammeters. Voltmeters, 
Multi-itange meters, etc., also Linear scale 
Transistorised Ohmmeters for sale. METER 
REPAl RS, 39 Chesholm Rd., London N16 0DS. 

FIBRE OPTICS 
Flexible Light Pipe For conveying light to in- acceiiible positions, Fibroflex Type I. Glass l-ldmin effective dia. PVC sheathed, 44p per metre. (VAT inc.). P.» P. i Op. Any quantity. 
Pol a riser Sheet up to I sq.ft. max. size. I6ip per sq, in. (VAT inc.), P. & P. up to 6 in. square I Op; over 6 i n. squa re 30p 

Ar Cut down glare ■fr See those nixie tubes ■jlr Cross them for light control 1r Make your own strain gauge for plastics and glass 
Circuit Board Etching Kita. Full instructions. £t-37i (VAT inc.), P. & P. Up 
Photographie CPS Light Calls—used (with part of original circuit free), 3}p (VAT inc.), Pott free. 

All items are strietly C.W.O, 
From; ARVIN SERVICE COMPANY 12 CAMBRIDGE ROAD 

ST. ALBANS 
CATALOQUE NO. 18, Electronic and Mechan- 
ical Components and, manufacturers' surplus. 
Credit vouchers value 50p. Price 23p, inclu- 
ding post. -ARTHUR SALLIS RADIO 
CONTROL LTD., 23 Gardner Street, Brighton, 
Sussex. 

WANTED 

TOP PRICES PAID 
for new valves and components 

Popular T,V. and Radio types 
KENSINGTON SUPPLIES 
(B) 367 Kensington Street 

Bradford 8, Yorks. 

RECEIVERS AND COMPONENTS 

DRY REED INSERTS 

Overall length I-65" (Body length Id*), Diameter 0-14* to switch up to 500 fnA at up to to 250v O.C. Gold clad contacts. 69p per doz.: £412 per 100; £30 25 per 1,000; £175 per 10,000. All carriage paid. 
G.W.M. RADIO LTD. 40/42 Portland Road. Worthing, Sussex 0903 34887 

Irampus alaairmiN 
Add lO-o VAT i /.) to all prices. All btrnnd new. no rejects. Koner Back Warranty. 5V DIGITAX, JHDICAXOR: 0-9DP socket and ftlter tl-46, LED TYPE i* 0-9DP EH. £2-25 each; «x £2-2# each. 4 digit type 111. LIGHT EMrmUO DIOBES. All with data and panel clip. TIL ■JOB J' dia. 28p. Red J* dia. type 33p. (ireen 76p. 1NKBA RED beam LED fD10. OAS detector 11-69. Ultrasonic transduoer 12. DAL0 FOB resist marking pen 69p. Copper board 10* x 6* SRBP 40p. FeC etch RAK 18p. INTEGRA TED CIBCtnTS: with data U required. XC LITE SWITCH: Photo aiii|>/trigger -tOniA/ll-JOV relay or TTL 87p. Dil relay £1-10. 

kC digital ckacb 
JIOS/LSI type. 28 p!u. 4 or d digit. t2/24hl. Chip with, socket £13; PCB £1.69; KIT £21.49. DVM voltmeter £12. Data 39p. 3\V AF amp 
741 Ell spin 28p; 7P919p. IJII89P: 748 89p; mono 710 39p- 585 TlMEE/mono/aatable osc. clock 9Sp, KEtiULATOBS: IJA 5 tu 20V £1.49 : 723 67P. RECEIVSai 2X414 £1.19. Mini R.r Kit £1-99. 1310 stereo decoder for tuner fZ-SS, KIT £3.46, 

IQn TTL ViV PRICES 
GATES 7400/1/2/3/4/5/16/20/30/40/06. etc., 14p each. 7413 27p: <441 73p; 7447 £1-09; 7470. 7472 28p; 7473. 7474 36p! 7473 80p; 7476 3Zp; 7490 BBp; 749-2 67p; 7480 69p: 74H3 £1-10; 74Hii 37p; 7493 73p; 7494 8Sp! 7495 88p: 749S 89p: 74121 4«p: 74141 99p: 74190/91/02/93/96 £2.39. DIL Piuge/lC case lOinm high 16 pin 38p. DIL SOCKETS: low or high profile 8/14/16 pin 18p. SEHICOSDBCTORS: JSSOOO 40p: BCI07 Sp; BC108 Bp; BC109 Bp; B0147/8/9 10p; BC167/8/9 13p: BC177/8/9 lip; BC182/3/4 lOp; IICJ£2/3/4 Up; BCY70/72 13p; JJDISl/o 55p: BFY50/31/52 13p; TIS43 UJT 24p; 2X708 Up: 2X2369 I8p; 2X29260y Bp; 2X2646 49b: 2X3053 17p! 2X8055 «0p: 2X3614 SSp; 2X3702/3/4/3/6/7/8/8/10/11 All 9P each. FETS: 2X3619 27B; 2X3823 88BI SCR 4(I0V: 1A 23p; 4A 56p. TRAXSFOKJ1ER: jA 8aoil 12V£1. CAPACITOES: Disc 22pF to O l^F dp, 26V electrolytic 10, 50, 100,rF 6p; 1.000;:F 16p. PRE- SETS Bp each. RESISTORS JW 5% Up each. CARBON POTS Up each. Dual 40p. Switch + Up. All Din Plugs 139; socket? Bp: Vero RRP. 

12voLTi 
13' 8 watt fully built with dllfuser. TE10 and CODAR communications and HJ-FI retailer. ELECTRONIC OROASS from £87. PW ELECTE0RIC CAR IGNITION KIT £6.67. VAT: YOU MUST ADD 10% (A) to ail prices. FREE CAT. 8.A.E. Data sheets 8p each. P. & P. 8p. C.W.O. 

P.O. BOX 89. BBACKHEXX. BERKS. 

COMPUTER PANELS. 9!n x 71 in long lead trans, and compa., E4. 8 trans., 27p (10p); E4S, 18 ttana., Mp (lOp); E47, 10 trans-, 38p (X0p>. Panels with epory and X018 Silicon transistors 4, 66p (12p). M0 METERS. 2 In or 31n, three assorted. £1-1S (25p). WIRE ENDED NEONS 10, 60p (8p); 20, 82p (8pl. Bank of B with 5 C407 driver Trans., SOp (8p). Bank ol 30 ditto, 12-20 (16p). MAINS STEPPINO SWITCH £8 WAT with reset. 8$p (16p). RESETTABLE COUNTER, 8 figure 18/82V, will work on 12V. £S.80|16p). SILICON DIODES 6MV 1£A. 10 on lag board, 85p (Sp). New 800V JA. 6 (or 85p (5). 7400 SERIES LO. ON PANELfS). 10. 8Zp <8p). COPPER CLAD PAX. PANELS. 6lin x Blin.. quantity 6 for 33P <10p). MIXED POLTSTTRBNE/S. MICA CAPS. 100, 50*. 71k ASSORTED COMPONENTS, 11-60. 21b ASSORTED COMPUTER PANELS, IX-80. B.A.C. Sin x 41n for list ol computer panels, etc. 

J.W.B. RADIO 
75 Hzyfield Road, Salford t, Lanes 

Postage in braehett Mail order only 

BEDFORD ELECTRONICS 

2 Grove Place • Bedford 
Bedford 51961 

YOUR LOCAL 
COMPONENTS SUPPLIER 

PRECISION 
POLYCARBONATE CAPACITORS 
Ctosatolerance. High stability. AH6JV d.e. 0-47^F: ±5% 80»: ±2% *0g: ±1% I0» 14WP; ±6% 40p; ±8% 60»i ±1% 60» 2-9uF: ±6% SOp; ±9% 60p! ±1% 75» 4-7uF: ±6% 70p: ±2% BOpj ±1%£MB 6-811F: ±6% B&n; ±2% £1-15; ±1%11-BQ lOedF: ±6%H*10i ±2%£D«0; ±1%£1M 16uP: ±6%fl-90: ±2% £8.19; ±l%£a-70 
TANTALUM BEAD CAfACITORS. Values available 01. 0-22. 0-47. 1-0. 2-2. 47, b-S/iE at 3SV, ICpFJSV, ISnP 20V, 22ftE t5V, 33uF 10V, 47(;F 6V, ICOitF 3V—all at 9p each; 6 for 50pi 
14 for £1. Special pack 6 off each value (76 capacitors) £5. 
NEW )—TRANSISTORS. BCI07. BCI08, BCI09. AH at 9p each; SforMp; 14for £1. All brand new and marked. Full spec, devices. May be mixed to qualify for quantity prices. AFI78 at 35p each or 3 for 9Sp, 
POPULAR DIODES. IN9I4, 7p each; B for sop) 18 for £1. IN9I6,9p each; 6 for SOp; 14 for £1. 1S44. Sp each; II for SOp; 24 for £1. All brand new and marked. 
NEW LOW PRICE —MO mW Zenere. Valuel available 4 7.5-6,6-B.7.S, B-I. S-t, 10,11. 12, 13-5, 15V. Tol. ±5% at 5mA. All new and marked. Price 9p each; 6 for SOp; 14 for £1. Special offer 6 off each voltage (66 tenets) £4-25. 
RESISTORS. Carbon film 5%, *W at 40= C. i W at 70°C. Range from 2-211 to2-2M a i n E12 series, i.e. 10, 12,15.18,22,27,33,39.47,56, 68,82 and their decades. High liability, tow noise. All at I p each; Bp fo r 10 of any orie value: 70p for 100 Of any one value. Special pack—iO off each value 2-2() to 2-2MO (730 resistors) £5. 
440V A.C. CAPACITORS. 0-JuF. site liih X 4in, 2Sp; 0-25uF, size liin X iin. 30p; 0-47 and O-SfiF, size limXlin, J5p; 1-O^F, size 2inX)in, 45pt l-OpF, size 2in X I in 75p. 
SILICON PLASTIC RECTIFIERS I SA— Brand new wire-ended D027. lOOPIV at Bp each or 4 for 30p: 400P1V at 9p each or 4 for J4p; BOOPIV at I4p each or 4 for SOp. 

5p post and packing on all orders below £5. 
Please add 10% VAT to all orders 

MARCO TRADING (Formerly V. ATTWOOD) 
Dept. E7, The Maltlngs. Station Read Wem, Shropshire 

5—N-Channel FETs 38I9E—£1 
Full specification devices complete with circuit details for building voltmeter, timer, ohm- meter, etc. Send (Op for full list of field effect trmsistors and other top quality tramistort available at bar- gain prices. 

REDHAWK SALES LTD. 
45 Station Road, Gemrds Cross, Bucks. 

MAIL ORDER ONLY 

BRAND NEW COMPONENTS by return. 
Eiecttolytlcs 16V, 25V. 50V—U-47, 1, 2-2, 4-7, 
10 mF, 4p; 22, 47, 4^p (30V, Bp); 100, Sit (50V, 7p); 220, Bp (50V, 9p). Subminlature 
bead-type tantaluma 0-1/35V, 0-22/35V, 0-47/ 
35V, 1/35V, 2-2/35V, 4-7/35V, 10/16V, Bp. 
Mylar Film 100V—0-001, 0 002, 0 005. 001, 
0-02, 2p; 0-04, 0 05, 3p; 0 068. 0-1. 3ip. Poly- 
styrene 63V E12 series 10-l,OOOpF, 2p; 1,200- 
lO.OOOpP, 3p. Miniature highsUb resistors, 
5%, E12 series—Carbon Film i\V, ID-IOMO 
(10% over i MO). Metal Film i\V, 10O- 
2-2Mn and 1W, 27n-10Mn ail Jp each. 
Postage 8p. The C.R. SUPPLY CO., 127 
Chesterfteld Road, Sheffield, S8 0RN. 

Have you a bright Idea? We 
specialise in the Design, Manu- 
facture and testing of Electronic 
Circuits to your specification. 
We also manufacture a range of 
Professional Sound Effects Units, 
and our supply department can 
provide a large range of com- 
ponents by return of post. Please 
send us a detailed list of your 
requirements for a free quotation. 

M.M. ELECTRONICS 
25 Silver Street, Ottery St. Mary, Devon 
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R.T. SERVICES 
(MAIL ORDER ONLY) 

77 Ha/fiefd Rd., Salford 6, Lanes. 
Mullard A.M. Module. I.F. Strip, LP)I66, 
£1-10 inc. P.P. 
FM Twiner with R.F. Staje and A.G.C., 
3 plug-in transi stor*. neg. earth, 2i x 2 x I i i n 
with circuit. £l-37i inc. P.P. 
Crouzet Geared Motors, 10-30-60 r.p.m. 
New.fl-SH inc. P.P. 
UHF TV Tuners. Transistorised, £1*65 Inc. P.P. 
3BPI with Base and Screen, £2-75 inc. P.P. 
VCRi 38 CRT. New, boxed, £3-30 inc. P.P. 
Brand New Panel VU Meters, 4ix3J in 
calibrated, £3-30 inc. P.P. 
Transformer*. 7-5V 4- 7-5V 4A, £6p inc. 
P.P. 18-0-18V, 200mA + 24V. 77p inc. P.P. 
9-0-9V, 100mA, «9p Inc. P.P. I2-0-I2V, 
100mA 09p P.P. 20V, IA Mp inc. P.P. 
Transformers. S2-0-52V, IA + 22-0-22V, 
200mA. £2'20 inc. P.P. 
P.C. Board. S/S, 5^ x S^in, 10 for 70p 
inc. P.P. 
Panel with 5-200 PIV IA SCRs + id OA200 
diodes plus components 70p inc. P.P. 
2,500 mfd I00VW capacitor 4|'x 1J*. New, 
8Sp inc. P.P. 
Panel Meter 50uA. Brand new, 41'* X 31". 
£3'30. 

BRAND NEW FULL SPEC. DEVICES SATISFACTION ORYOUR MONEY BACK U.K. ORDERS—Add 10% VAT to total 
Ml CROC! RCU ITS: 709 24pi 710 3«p; 723 Sip; 741 ITpi 748 3rp; PA230«)pi SL402A it. PET Op. Amp. 11 '62, SOLDERCON IC Pin Setkect O-Sp per pin. SOCKETS 14 pin OIL HI or UO lip each. RECTIFIERS: ------ - - -    

ZENERS (BZY88 IA S0V 3|p; I0OV 4pi 200V 4ip! 400V Sp| 800V Op; I.00OV 7p. ZENERS (BZYSS Series): 2-7V to 33V Sp each. DIODES IN9t6 4p; OA90 «p; IN4I48 4p. LEO PANEL LAMP with Bush and Data 2Bp. DALO PC RESIST PEN 68p. TRANSISTORS: 2N2926 BROWN Sp, RED 6p, ORANGE rp, YELLOW 8p, GREEN »p; 2N3053 ISp; 2N3054 40p; 2N305S 3Spi 2N3702 lOp; 2N3704 lOp; 2N38I9 2dp: 2N405B I2p; BCI07A 8p; BCI08A Sp; BCID9B Bp; BCI09C«p: BCY70 ISp; BFYS0/5I/52 ISp; OC44/45/70/71 tip. Above prices on April 30, Check our liat. 
JEF ELECTRONICS (PET) York House, 12 York Drive, Graepenhall. Warrington WA4 2EJ, Mail Order Only. C.W.O. P. A P. at cost. I Op min. List free. 

SPECIAL INTRODUCTORY OFFER OF BRAND NEW A MARKED COMPONENTS ALL PRICES INCLUDE V.A.T. TRANSISTORS; 801076. BCI08A/B/C. BC1098/ C all at Bp; BFYS0/5I I4p; 2N3055 3Bp. DIODES; I N4148 4p; INS 14 4p. CARBON FILM RE- SISTORS: LW 5%, fp each, JOp/SO any mix (22n-2'2M) El2. UNMARKED BARGAIN PAK5: These tran- sistors have been properly tested and are guaranteed to have the specified hfo spreads. Pak of S. Plastic BCI08A hfe 125-240. ISpi Pak of S. Plastic BCI09B hfe 240-500, 25p: Pak of 5, Plastic BCI79A hfe 125-240. ISpi Pak of 4, BFYSI 20p! Pak of 4, 2N697 20p. DIODES; Pak of 5 OA200 l0pj Pak of 12 IN4I48 20p, C.W.O. P. h P. lOp. on orders below £4. Overseas at cost. S.A.E. for lists (free with orders). Mail Order only. Monoy back if not satiaflod. ADFO NIC (Dept. PE), IB YEW LANE ASHLEY. NEW MILTON, HANTS BH25 5BA 

COMPONENTS GALORE. Pack of 500 mixed components manufacturers surplus plus once 
used. Pack Includes resistors, capacitors, 
transistors, diodes, I.C., gang, pots, etc. 
Tremendous value. Send £1 plus lOp P. & P. 
C.W.O. to CALEDONIAN COMPONENTS. 
Fosterton Firs, Strathore Road, Thornton, Fife. 
RADIO & TELEVISION AERIAL BOOSTERS 
22.85, five television valves 45p. 50p bargain 
transistor packs, bargain 21 resistor and cap- acitor packs. UHF-VHF televisions 27-M. 
Carr. £1-50. S.A.E. for 3 leaflets. VELCO 
ELECTRONICS, Bridge St., Eamsbottom, Bury, Lanes. 
BUILD A LOW COST NO I.C. SYNTHESISER 
PROJECT for 235 with surplus components. 
Contains ring mod.,tcosustain electronic filter, 
white noise oscillators, psu, etc. For circuits, 
etc.. send 21 to: 8ARNIA ELECTRONICS, 6 
Lower Clarence Road, Norwich. 

TUNBRID6E WELLS. Components from 
XELESERVICE, 108 Camden Road, 
Tunbridge Wells, Kent. Telephone 31803. 
     1 

MISCELLANEOUS 

AT LAST YOU CAN TRANSMIT AND ) 
FORGET ABOUT LICENCE EXAMINATIONS 
because this Ministry approved truosm itter/reesTvs r kit does not use R.F. Your transmissions will be virtually SECRET line* they won't bo hoard by eenyentienal means. Actually it's TWO KITS IN ONE because you get the printed-eircuit boards and components for both the transmitter AND receiver. You're going to find this proiece REALLY FUN-TO-BUILD with the EASY-TO-FOLLOW Inttructions, An extremely flexible design with quite an AMAZING RANGE— has obvious applications for SCHOOL PROJECTS, LANGUAGE LABORATORIES. SCOUT CAMPS, etc. 

GET YOURS! SEND £3-80 (ire. VAT) NOW S.A.E. for details) MAIL ORDER ONLY 
TO: 'BOFFIN PROJECTS' DEPT. KE20I0 4 CUNUIFFE ROAD STONELEIGH, EWELL, SURREY 

HARDWARE—Screws, nuts, washers and 
other useful items In small quantities. Sheet 
aluminium to individual requirements, 
punched/drilled. Send 6p for list. RAMAR 
CONSTRUCTOR SERVICES, 2fl Shelbourna 
Road, Stratford-on-Avon, Warwickshire. 

NEW FROM ELBON 
L.E.D.'s (Rod Emltflnfl) ideally suited for panel indicatofs 
Wee only; 33p each or £2*50 for 10 
Light SENSITIVE SWITCHES 
Two types svaiiabla glvirvj wide oporaSns voltages: 
UTE-ICZ 1IV-2W wofkiog-fil oacti-£8'60 fot 10 
urc-tca 2QV-30V woritlnfl - £1 each - £8'50 lor 10 

. Applications Include; Relay, Trlac or Logic Drive, automallc light swftchjng and door control, beam/break detection-burglar ainnn, batch coixiting and code reading. 
BARGAIN PACK I 
2 UTE4C2.2 UTE-ica and 6 LCD's all (or Cfi-00 
ALLPFSCES INCLUDE VAT. PACKING AND CARRIAGE 
Ptaua tend C.W.O. to; 
UTE4C) ELBON, SUMMERFIELD, 
THE CRESCENT, WEST WITTER IN Q, SUSSEX 

FIBRE OPTIC SUPPLIERS (PE) 
P.O. BOX 702 • LONDON WI0 4SL 
FtBROFLEX SIZE I: Glasi fibre flexible light conduit, I-14mm active dia. bundle ihsathed In P.V.C. Supplied complete with epoxy retin and 10ferrules. Prices; 5 metrea', £2-97: lOm. £3 85; 25m, £fi60i SOm, £11; I Mm, £17.15. FIBROFLEX SIZE 4: 2-28mm active die, with epoxy resin. Prices: I m. £1-S4; 2m, £2-75; 5m, £5-50; 10m. £9 90 ; 25m. £18-70. CROFON 1610: bSOmm active dia., 64 filament plastic light conduit. Prices: Im, £1-32: 2m, £164: 5m, £5.SO; 10m, £10.45; 2Sm, £22. PLASTIC OPTICAL MONOF1 LAMENT: Type FP20. 0-5mm dia. unsheathed, 100m, £3 85; 200m. £».60i 500m. £13-75. Type FP40, Imm dia., 10m, £1-98! 25m, £3-85; 50m. £6 601100m.£12.10.Type FP60, l-Smmdia., Sm. £1 98; 10m. £3 83; 25m. £7.70; SOm, £13-20. MARE'S TAILS; Spray of several thousand glass fibres about 400mm long. Ready to use part of decorative displays. £11 each. HN32 LINEAR POLARIZER: 0- 0301 n thick, 32% luminous transmittsnee, 0-005% extinction. Applications leaflet, inc. light Intensity control, ttreas analysis, glare reduc- tion, etc., supplied with orders. 21 n x 2in square, £1-21 per pair. Prices include VAT, P. & P. and expansive booklet. 

LOOK! NEW REDUCED PRICES 

MUSIC 
If your Interest Is In SYNTHESISERS and other ELECTRONIC MUSIC projects, you need our 1973 catalogue of circuit assemblies and units. Detailed and Informative, complete with project layouts. Send 20p P.O. to; 
TAYLORELECTRONIC MUSIC DEVICES 

P.O. Box 42, Chaster CHI 1FW 

THERmCOUPLeS 

Acramet and Acraspaed 
thermocouples, from IC aro:- 
Extremely accurate for fluid, gas or 
metal temperature measurement. 
Individually calibrated and carry a 
certificate plus a one year guarantee. 
Available with immersion or contact, 
non-earthed, multiples, boss or plug. 
Details available on request. 
International Combustion Limited, 
SInfin Lane, 
Derby DE2 9GJ 

A TINY flAMB UP JO 

£12. 65 INC. FLAME TIPS 
A precisios loot using a combination o! butane and compressed oxygen or micto- nox. Gives a flame of pencil letd thickness. Adjustable temperatures op to S.WKPP. Light" Instantly, no priming. Cute tnvtsls. ivelds, brazes and sotdem, etc., grdd and silver. Ideal for electrical work, Jewellera, cloukiuaicra, silver- euiltbs. Up to 411 minutes' operation using foci •upplted. Replacement set of 2 miwonox uuil 1 butane cylinders tl-dS extra Inc. post. Couiplet; with instructions. Our pries £12 65 + 3ip p. & p. Send £13 00. JOHS DTOLEY & CO. LTD.. Dept PR7 301 Cricktewood Lane. Child's HIU, London. H.W.2 Tel. 01-458 0917. Callers welcome. 

Build the Milliard 'C.C T.V. Camera 
Kits are now available with compre- 
hensive construction manual (also 
Available separately al 76|p) 
SENDS 7 S-A.E. FOR DETAILS TO: 
CROFTON ELECTRONICS 
1517 Cambridge Road, Kingston- 
on-Thames, Surrey KT1 3NG 

ELECTRONICS FANATICS 
wbathar baginncr op advanced — wa offar a range of over IS SUPER proj- ects. 
Have you ever wanted to build A MACHINE THAT LEARNS? Or perhaps make a TEACHING DEVICE ? Maybe you fancy the Idea of an ELECTRONIC FANTASY MACHINE? How about a "Thing" capable of REPRODUCING ITSELF? Whatever your electronic turn- of-mind, thoro'a )u« GOT TO BE LOADS TO INTEREST YOU In the aeience-fletion- world of BOFFIN. 
GET YOUR CATALOGUE — SEND JUST ISp NOW! MAIL ORDER ONLY 
TO: BOFFIN PROJECTS 

4 CUNLIFFE ROAD 
, STONELEIGH. EWELL 

SURREY 
Deaigna by GERRY BROWN and JOHN 
SALMON and presented on TV. 

8LAM FIBRE P.C. BOARD—large supplies 
available. A In single sided one ounce copper, 

: m funder 1ft); 75p per sq ft (over ). in double sided one ounce copper, I p per 
In (under 1ft); tl per sq ft (over 1ft). 

2p per 3 en 
1ft). " " 
please add lOp per sq ft "postage and packing. We can cut to your size at Ip per cut. SOLID 
STATE LIGHTING, The Tire, Smallworth 
Lane. Qarboidiuhani, Diss, Norfolk. 
CLEARIN8 LABORATORY, scopes, V.T.VJTb. 
V.O.M's, U.S. recorders, transcription torn- 
tables, electronic testmetera, calibration unite, 
P.S.U.'a, pulse generators, D.O. nail- 
potentiometers, bridges, spec tram analysers, 
voltage regulators, sig-gens, M C relays, 
components, etc. Lower Seeding 236. 
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PSYCHEDCUC MINI-STROBE 
A very POWERFUL POCKET-SIZED STROftE-UCHT th« iisELF-CONTA!NED and you can take anywhere. Go to partiei and really BRAIN-FREEZE them with DAZZLING PSYCHEDELIC EFFECTS and ST OP-MOTION FLASHES, Boffin'* new MINI-STROBE kit constitute* a fully solid-state electronic device which is COMPUTE with FUTURISTIC case/ reflector unit, printed-eircuic board, electronics, end source-lamp—the only extra is a battery which you can buy locally. The whole thing can be easily built in a few hours. A veritable FLICKERING FASCINATOR! Adjustable flash-rate. GET ONE (or two) NOW and BEGIN STEALING THE THUNDER at DISCOS and PARTIES with your own POCKET- UGHTNING1 

SEND £2-10 fine. VAT) for YOUR MiNl-STROBB. MAIL ORDER ONLY 
To: Boffin Projects 

4 Cunliffe Rd., Stoneleigh, Ewell, Surrey 

ENAMELLED COPPER WIRE 
S.W.G. fib Reel ilb Reef 
10-14 EMS «p 15-19 £115 65p 20-24 £M8 Mp 2S-29 £I-2S 75p 30-34 £1 '30 Mp 3S-40 £1 '40 BSp 

Please add 10% to all above prices to cover VAT 
The above prices coyer P. & P. in U.K. Supplied by 

INDUSTRIAL SUPPLIES 
102 Parrswood Rd., Withington, Manchester 20 Telephone No. 001-224 35S3 

CONSTRUCTION AIDS. Screws, nuts, spacers, 
etc., in smaU quantities. Alnminlum panels 
punched to spec, or plain sheet supplied. 
Fascia panels etched aluminium to individual 
requirements. Printed circuit boards—masters, 
negatives and boards, one-off or small numbers 
Send 6p for list. RAMAR CONSTRUCTOR 
SERVICES, 29 Shelbourne Road, Stratford- 
on-Avon, Warwks. 

FIBRE 8LASS BOARD, -ftin single sided 2p 
per square inch. Double sided 3ji per square 
Inch. Minimum order 50p. P. H. FREE- 
MANTLE, 18 Pennine Road, Millbrook, 
Southampton, 

P.E. SYNTHESISER 
KNOB KIT 

Complete kit a* Feb. issue 43 knobs, 7 calibrated discs. 
DE LUXE KIT as above but calibrated for programming. 

inclutive postage and V.A.T. 
RE-AN PRODUCTS LTD. Burnham Road, Dartford, Kent 

Tel.; Dartford 2Q78S 

£3 91 frv: 
£5-89?- 

ALUMINIUM SHEET to individual sizes or in 
standard packs, 3o stamp for details. RAMAR 
CONSTRUCTOR SERVICES, 29 Shelbourne 
Road, Stratford-on-Avon, Warwks. 

COMPONENTS—assorted packs. Good value 
£1 or £2 packs plus 15p postage. C.W.O. 
B. WILYMAN, 13 Sarsfleld Road, Perlvale, 
Middx, 

P.E., NOVEMBER. 1967 to present. What 
Offers? G. JAMES, 15 Sarsfleld Road, Perlvale, 
Middx. 

PRINTED CIRCUITS-Photographic and manu- 
facturing service for both the amateur and 
professional. Single or multiple boards. XO-day 
delivery. Details: E.M.O. PRODUCTS, 4b 
Station Road, Woolston, Southampton. . 

LADDERS 
LADDERS, 24ift S9-80, carl. 80p. Please add 
10% V.A.T. to total order. Leaflet. HOME 
SALES LADDER CENTRE (PEB2). Haldane, 
Haleafleld (1) North, Telford, Salop. Tel, 
0952-586644. 

ELECTRONIC BARGAINS 

COMPAKS 
N*nuf*cturer>' f*)l-outs which include function*! and part-functional unit*. Ideal for learn mg and experimenting. PAK I 13 mixed 7400 seriet Mp PAK 2 10 unifunetlon TIS43 55p PAK 3 6 S.C.R.'* . , MP PAK 4 50 silicon and germanium NPN and PNP transiiton S5p 
Valve Equivalent Booh 
Trmnaiator Equivalent Booh 
List Over 3,000 equivalent* 

«P 40p 

ACOUSTIC WADDING 
Bonded Acrylic Fibre {-in thick. Per square yard SOp 
VVNIAR SPEAKER CLOTH Black—Black and Silver—Black and Gold Sizes: I8in x 251 n 36in X 25in £I-I0 36in x SOin Q-iO Send S.A.E. for samples   
SOLDERING IRONS 

Retail Price Our Price Ante* CCN24e £190 fl -M Ante* CN240 £187 £M9 Ancex X2S £1-92 £1-54 

FERRANTI RADIO CHIP 
ZN4I4 £1-23   
AMPLIFIER MODULE 
5 watt, 9 volt supply, 4,8 or 160 speaker. £3 30 
Fully Guaranteed. Mall order only. P. A P. I3p. V.A.T. included. Cheque or p;o to: 

T. F. J. ELECTRONICS 
25 EASTBURY COURT 

LEMSFORD ROAD 
ST ALBAN5. HERTS. 

4 STATION INTERCOM 

£7-99 
Solve root communica- tion problem* with tbfe 4-8tatt0n Traoilitot Intercom syntem (1 matter and 3 Sob*). In de-luxe plaetlc cabinet* for desk or wall mounting. Call/talk/liaten from Bfaiter to Sobe and flobe to Muter. Ideally euitahle for Business, Bur- gery, Schools. Hospital. Office and Home. Operates on one SV battery. On/ofl switch- Volume control. Complete with 9 connecting wires each 66ft and other acceseories. P. & P. 44p. 

MAINS INTERCOM (new model) Ho batteries—bo wires, Juat plog in the malna for Instant two-way, lend and clear communication. On/oft ewltch and voiuruo control with lock system. Price (16-40. P. 4 P, 90jl extra. 

INTERCOM/BABY ALARM 

£3 99 
Same u 4-Stat!on Intercom for two-way instant communlcRtion. Ideal u Baby Alarm and Door Phone. Complete with 66ft connecting wire. Complete with battery, P. & P. 30p. 

TtOnSistormEPHONtfiMmm 

£3-46 
Why not boost _ business efft- elency with thl* incredible De-Luxe Telephone Ampli- fier. Take down long telephone messages or converse without holding the handset. A useful office aid. On/ oO iwltch. Volume control. Complete with battery, P. A P. Mp. Full price refunded 11 not satlsfled'tn 7 days. 

WEST LOHDOH DIEKCT SBFPUBS (FE/7) 169 KEHBIKOTOH HI0H 8TBEET, LOHDOH, W4 

aOA 

=3. 

*■=53 

COMPLETE UNIT 
Decade TTL Unit-on fibregiass PCB using 74 series TTL to count uptolSMHz with Nixie tube display. These units may be coupled to provide a multi-digit leadout for Frequency Counters, Timers, DVM'S. Batch Counters ate. (Application details not 
available) Requires 200/ 250V D.C. & 5V D.C- reg. 
KIT PRICE: £5.06 plus lOp p&p 
ASSEMBLED AND TESTED 
£5.40 plus lOp pSp 
TRANSFORMER, 200/250V 
to 6V, 1A & 250V for decade power supply, with circuit using 
5V Regulator l/C: £2.20 plus 20p p&p 
COMPONENTS 
400V, 8A Triac isolated tab type 1L48,125A surge BSp 
32V Diac Type 030 suitable for triggering 1L48 23p 
5V Voltage Regulator l/C. T03 case 600 m/A output (rora 7.5V—15V D.C. input, wiih instructions £1.98' 
HeatSink.T03, twisted vane, 80C/WforSV Regulator 20p 
BC 107. BC 108._    —... 8p 
(Alt plus 6p p&p) 
Prices include VAT. Please send c.w.o to: 

DEXTER & COMPANY 
1 ULVER HOUSE 19 KING STREET 

CHESTER CHI 2AH 
Tel: 0244-25883 

ZIGGY'S 2001 

ELECTRONICS Co Ltd. 

RARE BARGAINS 
SPECS, MULTIMETER U4324. Sensitivity 20.000 OPV DC. Usually high current ranges. 3 amps a.c./d.c. Voltages AC3 to 900V d.c. 0-6 to 1200V. Resistance 500 ohms—20-200- 2,000kn. Transmission level -10 to +12d B. This high quality _ Instrument has diode protection. Complete with test leads, batteries, etc. PRICE £8 plus 2Sp post, etc. MULTIMETER 4313. Similar to above but special features include 3 amp current range and instrument it housed in metal case with carrying handle. (Illustrated leaflet tent on request.) ONLY £9-50 plus 25p P. & P. 

SANWA JP-5D, Diode protected. D.C. and A.C. volts O-50OV. D.C. current 0-500 mA. Res. 0-1 MR. £5-95. P. & P. 20p. 
EAGLE LT700 TRANS,, LT44 TRANS. Our price 32p each, postage 6p, 
ARE YOU HUMBLE ABOUT YOUR RUMBLE! SP25 drive wheels, 6Sp plus 5p P. & P. MP60 drive wheels, 6Sp plus 5p P. & P. SUBM1NIATURE TOGGLE SWITCHES —very useful, very small. SIP. 25p, DP/ST, 33p. Postage Spcach, over 10, post free, SUBMINIATURE MAINS TRANSFOR- HERS. Eagle MT6. 6-0-6, 100 M/A. BOp, postage I Op. ' MINIATURE TYPE MAINS TRANS- FORMERS. Eagle Type MT20O, 6-0-6 280 M/A, £l-20i MTi50, 12-0-12, I50M/A- £1.20, MTI00. 24-0-24. 100 M/A. £1-20. R/S types, 13V. 0-5 amp, C. Tapped, £1-06, I6-3V. 0-3 amp, C.T., £1-06. Pott -ISp on min, size. 
DIAMOND STYLI FOR SONOTONE 9TAHC, LP/78, 65p plus 5p P. & P. LP/LP, 95p plus 5p P. & P. 
FOR SPEEDY DELIVERY OF THESE MINT CONDITION COMPONENTS PLEASE SEND C.W.O, to ZIGQY'S 2001 ELECTRONICS CO. LTD., DEPT. P.E.3, 34 MABLEY STREET, LONDON, E.9. 

N.fl.—pfeose odd 10% for VAT—Sorry. 
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BUILD A CHORDING PROFESSIONAL SYNTHESISER 

m 

S^m 

iff n 

ftewiron (Regd. Trademark) using 
PROFESSIONAL MODULES 
CASH SAVINGS 
by buying modules and parts in bulk! 
All modules are available separately; 
Ring Modulator RM2, £8. Voltage-controlled 
Oscillator VC01, £10-50, giving sawtooth and square- 
wave outputs. Envelope shapers, ESI, self- 
triggered or ES2 keyboard-triggered, either type 
£13. White noise type WN1, £7. Voltage-con- 
trolled amplifier VCA1, £10. Voltage-controlled 
selective amplifier (filterfor waa-waa, etc.) SA1, £12. 
Voltage-controlled Phase PHI, £17. Automatic 
Announcement Fader module for fading of music 
by microphone announcement, AF1, £9. 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 £4-50. REVERB 
Module and spring unit £15. V.A.T. 10% extra. 
V.A.T. paid orders over £75. 

With over 7 years' unblemished reputation in these pages, Oewfron 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 group. 
Our modules are used in professional equipment by other manufacturers and in our own built synthesisers, e.g. "Gipsy" G.l. Approved 
by the Association of Musical Instrument Industries. Send 15p for full catalogue of our famous musical effects. 

The Synthesiser shown above is.the Dewtron "Apollo" 
A.1, which we'seltready-buittto 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 
Modumatrlx system of routing makes old-fashioned patching 
a thing of the past. VCO-2 voltage-controlled oscillator 
module has accurate built-in log-law forchordlng and other 
professional effects. 3 and 4 octave keyboards and contacts. 
VCO-2 STABLE, PRECISION V/C OSCILLATOR gives 
SINE,TRIANGULAR AND SOUAREWAVEoutputs, 1 volt/ 
octave voltage control. £22 each or £25 each 2 or more 
matched. SHE-1 SAMPLE, HOLD AND ENVELOPE 
MODULE gives variable attack, sustain, touch sensitive 
playing when used with VCO-2 afonals. £15. OFT-1 chording 
module £7 50. Modules (except VCO-1) guaranteed two 
years. 

D.E.W. LTD. 254 Rfngwood Road, FERNDOWN, Dorset BH22 9AR 

FERRANTI 

Rttef/o i.e. 

only £1.32 WITH DATA 
WE ARE SPECIALISTS IN FERRANTI 

SEMICONDUCTORS 
ISp 
10p 
20p 
ISp 23p 
20p 
'P 8p 

BFS59 BFS60 
BFS$I 
BFS96 
BFS97 
BPS 98 
2TXI07 
ZTXI08 ZTXI09 lip 
ZTX2I2 Hp ZTX2I3 I4p 
ZTX2(4 ISp 
ZTX300 I2p ZTX30I I3p 
ZTX302 |7p 
ZTX303 Up 
ZTX304 21 p 

ZTX3I0 9p ZTX3II I Op 
ZTX3I2 I Op 
ZTX3I3 lip 
ZTX3U ISp 
ZTX320 3tp 
ZTX330 ISp 
ZTX33I lip 
ZTX382 ISp ZTX383 ISp 
2TX384 ISp 
2TX450 I7p 
2TX45I I7p 2TXS0O I2p 
ZTXS01 I3p ZTX502 I7p 
ZTX503 Up 

ZTXS04 43p 
ZTX510 I7p 
ZTXS30 21 p 
ZTX53I 22p 
2TXS50 I7p 
ZTX551 I7p 
2N3055 72p 
• DIODES * 
ZSI20 
ZSI2I 
ZSI22 
ZS123 
ZSI24 
ZSt40 
ZSI4I 
ZSJ42 

Bp 
lOp 
I3p 
Up 
I Bp 
25p 
43p 33p 

lOp 
[3p lip 
17R 23p 
38p 
lip 
lip 
I Bp 
Up Zip 37p 

* 2ENERS • 
KS030A to 
KSI80A— 
ill types I9p 

ZSI70 
ZSI7I 
ZSI72 
ZSI74 
ZSI76 
ZSI78 
ZS270 ZS27I 
ZS272 
2S274 
ZS276 
ZS278 

ALL DEVICES TOP GRADE. BRAND NEW. AND FULLY 
GUARANTEED 

WE CAN SUPPLY ANY FERRANTI DEVICE. Send S.A.E. for 
quotation . 

PRICES SLASHED! RCA CA3090Q £3-25 j CA3075 99p. Limited 
quantity only. 

P. 6. Triffld. ZTl/ll 24p; 2N1132 25p. 
POSTAGE AND PACKING lOp—Free over £2. Send S.A.E. (or 

our full price list and data sheet. 
ALL PRICES INCLUDE V.A.T. 

DAVIAN ELECTRONICS 
PO BOX 38 .OLDHAM , LAMCS. OL2 GXJ 

STEREO IC DECODER 
HIGH PERFORMANCE PHASE LOCKED LOOP (as in 'W.W.' July 72) 
MOTOROLA MCISIOP 

EX STOCK DELIVERY 
Specn. Separation; 40d8 50Hz—ISkHi, Distortion; 0-3%. l/P level; 
560mV rmt. O/P level: 485niV rms per channel. Input impedance; 50k. 
Power requirements: 8-J2V @ 16mA. Will drive up to 7SmA stereo 
'on' lamp or LED. Simple to build. 
KIT COMPRISES FIBREGUASS PCB 
(Printed and tinned), Resistors, I.C.. Capacitors, Preset Potm. and 
Instructions. Only £3 50 post free + V.A.T. LIGHT EMITTING DIODE (Red) 
Suitable as stereo 'on' indicator. For above with panel mounting clip 
and instructions. Only 35p -P p.p. + V.A.T. 
MCmOP only £2 77 + p.p. 6p + V.A.T. 14 PI N DIL SOCKETS. I6p each + V.A.T. 
NOTE.—Ai the supplier of the original decoder kit, of which we have sold literally thousands, our customers can benefit from our wide experience, 

Fi-Comp Electronics 
BURTON ROAD, EGGINTON, DERBY DEB 6GY 

BAKER 12 MA|0R £9-90 
30-14,500 cps. Double cone woofer and 
tweeter combination. Baker ceramic mag- 
net assembly, flux density 145,000 gauss. 
BASS RESONANCE 40 cps 20 watt RMS. 

MA10R MODULE KIT £12-50 
30-17,000 cps. response. Tweeter, crossover 
and baffle as illustrated. 

0 

BAKER LOUDSPEAKERS 
Begent IS in. 1SW SS-S0 1 Superb IS to- SOW S16-60 
Us Jot IS fa. SOW M SO 1 Oroap B6 IS In, 28W 18-80 
Dehue ISin. 15W m » | Sronp 86 IS Is. 86W £9.90 

ALL FEICEfl 
DTCLDDE VJLT. 

BAKER LOUDSPEAKER CO., BENSHAM MANOR PASSAGE 
THORKTOH HEATH, SURREY Tel. 01-684 I66S 

^^^^LOUOSPEAKERSttTALOGUEAHDENCLOSUREPUNS^^^^^ 
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Over ISO 

ways to 

engineer a 

betterjuture 

ps&s I! 

betters 

SECURITY 

find out how 

in lust 2 minutes 

Practical Radio & Electronics 

Certificate course includes a 

learn while you build 

5 transistor radio kit. 

Everything you need to know 

about Radio & 

Electronics 

maintenance and 

repairs for a spare 

time income and 

a career for a 
better future. 

mbCUT out this coupon 
Tick or state subject of interest. 

Post to address below. 
MECKANiCAL 

- — — — -I 

IA.M.SJS. (Mecb.) □ Boiler Inspect. I & Operation C & G Bug-. Crafts C&GFabricat. ■ Diesel Eng. | Eng. Inspection I Eng. Metallurgy w . , _ ^ Xnst.Eng.&Tech. n A.M.X.E.D. 
Inst. Motor Ind. I Main ten. Ens. Mechanical Eng. _ Sheet Metal Work I Welding 

I ELECTRICAL & 
ELECTRONIC IA.M-S-E. (Eleo.) C&GSlec. Eng. C&GElec.Inst. 

That's how long it will take you to fill in the coupon. Mail 
it to B.I.E.T. and we'll send you full details and a free 
book. B.I.E.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.I.E.T. 
home study course gets results fast - makes learning easier 
and something to look forward to. There are no books to buy 
and you can pay-as-you-learn. 
Why not do the thing that really interests you? Without losing a 
day's pay, you could quietly turn, yourself into something of an 
expert. Complete the coupon (or write if you prefer not to cut the 
page). No obligation and nobody will call on you . .. but it could be 
the best thing you ever did. 

Others have done it, so can you 
"Yesterday I received a letter from the Institution informing that my 
application for Associate Membership had been approved. I can honestly 
say that this has been the best value for money I have ever obtained - a 
view echoed by two colleagues who recently commenced the course".— 
Student D.I.B., Yorks. * . , T , . j . • u 
"Completing your course, meant going from a job I detested to a job 
that 1 love, with unlimited prospects".—Student J.A.O. Dublin. 
"My training with B.I.E.T. quickly changed my earning capacity and, 
in the next few vcars, mv earnings increased fourfold",—Student 
C.C.P., Bucks. 

FIND OUT FOR YOORSFtF 
These letters - and there are many more on file at Aldermaston Court 
- speak of the rewards that come to the man who has given himself 
the specialised know-how employers seek. There's no surer way of 
getting ahead or of opening up new opportunities for yourself. It 
will cost you a stamp to find out how we can -help you. Write to 
B.I.E.T. Dept.BPE06, Aldermaston Court, Reading RG7 4PF. 

Tech. Drawing 
(C&GElec.Tech. □ RADIO&TELE- Comp'.iter Elect. O COMMUNICATIONS IElec.Matfts O Colour TV Elec. Solence □ C & G Radio,TV/ Electronic Eng. □ Electronics 1 Electrical Eng. □ c & G Tel ecomm. Install. & Wiring □ Tech. 

Man. PpoiJ.—cont. Constructional-cont. _ Quality Control O Building Q| Salesmanship □ Building Drawing Storekeeplng Q Build. Foreman Work Study □ Carpeatry&.Jpln. Works Civil & Municipal \ Management O Engineering 
DRAUGHTSMANSHIP ''"Engineering ' 

O Construction Surveyors □ Institute „ Clerk of Works □ Council Eng. Geology Health Eng. □ Hydraulics „ Inst. of Builders □ Inst. Works & O Highway Sup. O Painting & Dec. Public Hygiene Road Engineer. _. Structural Eng- U Surveying 

n Design of Elec. n Machines H Die & Press Tool Design Electrical Draughtsman- ship Gen.Draughts- _ manship □ Jig & Tool Des. 

S| 
u\ 

§1 
□1 
Bl 

Meters Prao. Had. Elec. & Measuring (with kit) Instruments Q Radio Amateurs Exam. Radio Servicing & Repairs □ Radio & TV Eng. n Trans.Course u i"„W TV Main. & Serv, □ Pure & Applied _ Maths ' AUTO & AERO Refrigeration U Aero Eng. □ Rubber Tech. LJ A-M.I.M.X. O Sales Engineers _ A.E.C. Cert. □ Tech. Report IBU Auto Engineer. □ Writing Autb Repair n Timber Trade C & G Auto. Eng. □ university Ent. Metrication m oarage Motor Trade Man. □ Management ■ Network Plan. □ MAA/IMIDipl. Numerical Cont. □ Motor Vehicle Operational Mechanics 
| Personnel Man. H CONSTROGTIONAL I Planning Eng. □ A.M.S.B. (Civil) Production. Eng. □'Architecture 

I MANAGEMENT & 
! PRODUCTION I Auto. Control ■ Computer Prog. I Electronic Data Processing _ Estimating I Poremanship I Inst. Cost & Man I Accountants Inst. Marketing Management 

O 
n GENERAL | AgriculturalBng. □« 
n Council of Eng. ■ Inst. nl n Farm Science Ui General Eduoat. n Gen. Plastics □: n Pract. Maths □ Pract. Slide Rule □! 

Bl 

Bj 
3 

□ 

Couching for mang major rxamt. iiiftudiiia 
C & 6 nttirlaner In OSCIIlyC. 

G.C.E. 
SB 'O' & 'A' 
LEVELS SUBJECTS 
Over 10,000 
group passes 

POST TODAY FOR A 

BETTERTOMORROW 

I I Block Capitals Please ADDRCSS,.,__—  

OTHER SUBJECTS, _ AGE— 
I 

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 
Accedited by C.A.C.C. 

Pwblwbeil Hppnvxlniatily on the 15lh of eaOi month by 1PC Magaaines IkJ., Fteetway House. Farringdon Street. London, K.CA,^ PrirdeJ In Eng'M^ by Cha[«i mvej PreM. Andover, Hauls. S«le Agent* for Australia and New Zealand - Gonlon & Botch (A/nla) LUI.: Bouth Africa—Central News Agency Ltd.. ^Rhodesia and Zambia—Kingston* Ltd.. East Africa—Btatlimcry ami Ortiee Supplu Ltd. BuWrlptiun Rale(incl«diiig postage): For one year to any part of the world £2-6.") (£2.1».0). East Airica—aiatmnery aim irmee oummes mo. nmewtiinioi. j - ,1,1 hired mil. or rraetlcal Klectruntcs la sold subject to the following eomlitions, namely, that it shall not. without the written consent of •'['e Piibllshcra Brut pten, lenh rCTOld, mrw oitl W otherwiac disposed of by way o! Traiie at more than the reuomnieiuletl selling price shown on the cover, and that it shall not he lent, resold or hind out or ofteralse UIsihikciI mutilated condition or In any unauthorised cover by way of Trade, or aftl.ved to or as part of any imlilieation or advertising, literary or pictorial nratter whatsoeter. 



rrrrrm YOURnnMBlF" «>lDia-HECTRONH; STORES I I I g More of everything at the right price. AH your electronic requirements 
within 200 yards ~ call and see for yourself. 

BUILD 

THE 
TEXAN 

20 + 20 WATT INTEGRATED 
I.C. STEREO AMPLIFIER 

^ FREE TEAK CASE with complete kits! 
FEATUHES: New slim design with 6 ICs, IC lockect, 10 silicon transistors. 4 rectifiers, 2 zeners. SpeeUt Gardners low field slim fine trtntformer. FiWe (lass PC pane). Complete chassis work. 
HIGH QUALITY & STABILITY ARE PREDOMINATE FEATURES —DEVELOPED BY TEXAS ENGINEERS FOR PERFORMANCE, RELIABILITY AND EASE OF CONSTRUCTION. 
FACILITIES; On/off switch indicator, headphone socket, separate treble, bass, volume and balance controls, scratch and rumble filters, monoMereo switch. Input selector: Mag. P.U.. Radio Tuner, Aux. Can be altered for Mic, Tape. Tape head etc. (Parts list Ref. 20 on request). Constructional Details Ref. No. 21. 30p. 

Msfcoturedin "Proetfcol Wireless' 
May to August 1972) 

y/ 

SPECIAL1 

KIT 
PRICE 

PW Tricolour as per" April/May/June 1973. Parts list on request (52A). 
^ - 

£28-50 

P. & P. 45p 
COMPLETE WITH 
FREE TEAK CABINET 

SLIM DESIGN 
WITH 

SILVER TRIM 
Overall chassis size 14} in. x 6 is. x 8 in. high 

Designer approved kit* distributed by Henry's! 
LOW COST .HI-FI SPEAKERS 

E.H.I. Size I3}m x 8}m and Ceramic Magnet 
TYPE 150 6 watt, 3. 8 or IS ohms £2-20, Post 22p. TYPE I50TC Twin cone ver- sion £2<75. Post 22p. TYPE 450 10 watt with twin tweeters and crossover, 3, 0 or 15 ohms. £3-50. Post 25p. TYPE 35020 watt with tweeter and crossover, 9 and IS ohms. £7'50. Post 28p. 

POLISHED CABINETS ISO, I50TC. 450 £4-60,  - ,N POLISHED CABINETS (8 OHM) - (Assembled I50TC) per pair £I6'50. Post 70p. SERIES B (Assembled 450) per pair £l8-95. Po5t70p. 
Post 30p. 

ML3 MW/LW 
TUNER TO BUILD 

Uses Mullard Module. 
Slow motion tuning. Built-in ba"e''Y- Ferrite aerial. Overall size 7in x 2imx3iin. TOTAL COST TO BUILD £4.85. Pott I5p. 

AH pans sold separately—Leaflet No. 6. 

IT- 

"BANDSPREAD" PORTABLE TO BUILD 
Printed circuit all transistor design using Mullard RF/IF Module. Medium and Long Wave bands plus Medium Wave Bandspread for extra selectivity. 600mW push-pull output, fibre glass PVC covered cabinet, car aerial. Attractive appearance and performanec. TOTAL COST TO BUILD £7-98, p.p. 32p (Batt. 22p). ' P 

[SI 

HENRY'S 
RADIO LTD. M* 

-=Sr 

CATALOGUE fully detailed and 
illustrated covering every aspect of Electronics— plus data, circuits and information. 10,000 Stock lines at Special Low Prices and Fully Guaranteed. 
PRICE 55p Itn 
(40p FOR CALLERS) 
PLUS! FIVE 

{ fOp VOUCHERS 
Send to this address— 
Henry's Radio Ltd. (Dept. PE), 3 Atbemarlo Way, London. E.C.I—for catalogue by post only. All other mail and callers to "303", tee above. 

TESTEQUIPMENTi—on 5E250B Pocket Pencil Signal Injector, £1-90 SES00 Pocket Pencil Signal Tracer, £1-50 THL33D Robust 2 K/Volt, £4*55; with case £4*95 TE 15 Grid Dip Meter 440 KHz—280 MHz. £13-45 500 30 K/Volt Multimeter. £9 25; with leather case, £10-50 200 H 20 K/Voft Mulcimeter, £4-20; with case £4-95 AFI05 50K/V Multimeter, £8-50; with case, £9-50 04341 AC/DC Multimeter with transistor tester with steel case, £10-50 TE20D RF Generator 120 KHz—SOD MHz, £16-50. Carr. 3Sp TE22D Audio Generator 20Hz—200KHz, £17-50. Carr. 35p Cl-S 3in Pulse Scope 10Hz—10MHz, £39-00. Carr. 50p TE65 Valve Voltmeter 28 ranges. £17-50. Carr. 40p  ALL NOMBREX MODELS IN STOCK 

A 

BUILD THIS VHF FM TONER 5 TRANSISTORS 300kc/s BAND- WIDTH PRINTED CIRCUIT, HIGH FIDELITY REPRODUCTION. MONO AND STEREO. A popular VHF FM Tuner for quality and reception of mono and stereo. There is no doubt about it—• VHF FM gives the REAL sound. All parts sold separately. Free Leaflet No. 3 a 7. TOTAL £6-97, p.p. 20p. Mfct Decoder Kit £5-97. Built IC Decoder £6*50. Tuning meter unit £1-75. Mains unit (optional) Model PS900 £2-47. Post 20p. Mains unit for Tuner and/or Decoder PS6f 12 £3-25. Post 20p. 

<*0 
PA—DISCO—LIGHTING 
UK's Largest _ Range—Write phone or call in. Details and demonstrations on request. DJ30L 3 Channel sound to light unit. 3kW. £29-S0 DJ40L 3 Channel Mic (Built-in) to light. 3kW. £38-75 DJ70S 70 watt Disco amp/mixer, £49-75 OISCOAMP 100 watt Disco ampf mixer. £65 85 DJ1055 30 watt Disco amp/mixer, £32-25 Anti-Feedback Quality Mic., £11-50 DJ500 SO watt PA amplifier, £43-95 DJ700 70 watt £52.75 DJIOOO 100 watt £63 00 Group 300 ISO watt rms Group Valve amplifier, £86*00 • Portable discos—details on request • Credit terms for callers 

t. 

FIBRE OPTICS . LIGHTING * MICS EFFECTS . PRO- JECTORS - SPOTS * DIMMERS * STANDS* MIXERS SPEAKERS Everything for PA — Disco — 
List Lighting. FREE Stock Ref. No. 18. 

SINCLAIR PROJECT 60 MODULES 
—SAVE POUNDS 
230 £3-57 Z50 £4-37 
STEREO 60 £7-97 PZ5 £3*97 
PZ6 £6*37 PZ8 £4-77. 
Transformer for PZS C2-9S. 
Active Filter Unit £4-45. 
Stereo FM Tuner £16*95. 
1012 £1-80 Qie's £15 pair. 
Post, etc. 20p per item. 

PACKAGE DEALS Pose 25p 2 x Z30. Stereo 60, PZS £15-95 2 x Z30, Stereo 60. PZ6 £18-00 2 x ZSO, Stereo 60, PZ8 £20-25 TransformeP Tor PZ8 £1*95 PROJECT 605 KIT £19 95 
\ / A All prices are exclusive of 

W y 10% VAT which must be 
added to all orders inc. carr./packing, (Note: 
Catalogue is not subject to VAT). 

See earlier page of this magazine for 
transistors, I.C.'s and Semiconductor 
prices. Latest List Ref. No. 36 on request 

E & OE 

ELECTRONIC KITS Henry's introduce new huge range of audio and electronic kits now in stock, everything supplied, tremendous value. Detailed list Ref. No. 14 on request. 
IC RECEIVER ZN4i4 Radio integrated circuit as featured in Practical Wire- less, January. 1973. Article reprint Ref. No. 19. Idp. 

BATTERY TAPE DECK Garrard 9V tape deck with heads, etc. As previously advertised. Limited quantity. £9-50. Post 30p. 
LEARN A LANGUAGE Recorded Cassettes with step by step phrase books. French, German, Spanish, Italian. £1-36 per course. £5-00 per set of (our. 

DISCO SPOTBANK As illustrated on the front cover of Practical Wireless, April, 1973. £12-75. P. & P. 3Sp. 
HI-FI EQUIPMENT 

Warehouse prices with BIG DISCOUNTS plus demonstra- tions (for callers) and GUARAN- TEES. CD EC 24-page detailed bro- rn^'" chure (Ref. No. 17). •jr You can see the savings ir 
HIGH QUALITY CASSETTES The best U.K. low noise tapes but at a special price. "Living Sound" cassettes meet the highest International standard (IEC94A). Fantastic price savings. C60 C90 CI20 3 for £1-00 £1-33 £161 6 for £1-80 £2-57 £3-15 10 for £2-80 £4 20 £5 00 Full guarantee. Post paid. Made by EMI especially for Henry's. 
ULTRASONIC 

TRANSDUCERS Operate at 40kc/s up to 100 yds. Ideal remote switching and signalling. Complete with data and new I.C. circuits. PRICE PER PAIR £5-90. Post I Op. 
HARRIOT TAPE HEADS 4 TRACK MONO or 2 TRACK STEREO " 17" High Impedance £2-00 " IB " Hed. Impedance £2-00 "36" Med.-Low Imp. £3 50 Erase Heads for above 7Sp " 63" 2 track mono — High Impedance £1*75 "43 ErasoHeadforabove 75p 
7 SEG & NIXIE TUBES 

(Post 15p per I to 6) 
XN3. XNI3, GN6 0-9 side view with data, B5p. 
GNP-7, GNP-8 0-9 tide view with decimal points and data, 95p. 30ISF 7 seg, £2 each, £7 per 4 with data. 12 and 24 hour clock circuits. Ref. No. 31 ISp. 

MINIATURE AMPLIFIER 5 transistor. 300mW o/p. Fitted volume and sensitivity control 9 volt operated. £1-75 each, p.p. ISp. 
QOALITT SLIDER CONTROLS 60mm stroke singles and ganged. Complete with knobs. Skfl, tokn. 25kn. lOOkfl, 2S0k£1. SOOk0. I meg, Log and Lin. 40p each, lOkO, 25kn. 50ka, lOOkn. 250kn. Log and Lin. ganged. 60p each. 

Hen » s 
RADIO 
LIMITED 

EDGWARE ROADfW2 , 

404-406 Electronic Componentsand EquipmentOt-40283811 Open:-SMm-Spm 
354-356 High Pidetlty and Tape Equipment01-4025854/4736 f&'J* w'fk 

309 PA-Disco-tighting High Power Sound 01-7236963 Tbitndeyf 
303 Special offers and bargains store Mtstom opm 
All mail to 303£dgware Road, London W21BW I elldayStuniaY . 
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