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Total Building Costs 

£7.23 
l' PA Ina 44p 
(Overseas Seamaìl 
P S P £2351 

(-F 8% VAT c7p) 

NEW EDU-KIT MAJOR 
Completely Solderless Electronic Construction Kit 
Build these projects without soldering iron or solder 

* Signal Tracer. 

* Signal Injector. 

* Transistor Tester NPN-PS i' 

* 4 Transistor Push Pull 
Amplifier. 

* 4 Transistor Earpiece Radio. * 5 Transistor Push Pull 
Amplifier. 

* 7 Transistor Loudspeake, 
Radio MW/LW. * 5 Transistor Short Wass 
Radio. 

* Electronic Metronome. * Electronic Noise General. 

* Batteryleos Crystal Radio. * One Transistor Radio. * 2 Transistor Regenerative 
Radio. * 3 Translator Regenerative 
Radio. * Audible Continuity Teeter. * Sensitive Pre -Amplifier. 

Components Include: 24 Resistors 21 Capacitors 10 Transistors 34" Loudspeaker Earpiece Mica Baseboard 3 12 -way connectors 2 Volume controls 2 Slider Switches 1 Tuning Condenser 3 Knobs Ready Wound MW/LW/SW Coils Ferrite Rod 61. yards of wire 1 Yard of sleeving etc. Parts Price List and Plans 55p free with parts. 

NEW 
ROAMER 

NINE 
WITH V.H.F. 
INCLUDING 
AIRCRAFT 

Nine Transistors, 9 Tuneable wavebands as Roamer Ten. 
Built ln ferrite rod aerial for MW/LW. Retractable 
chrome -plated telescopic aerial for VHF and SW. Push 
Pull output using 600 mW transistors. 9 Transistors and 
9 diodes, tuning condenser with V.I1.F. section, separate 
coil for aircraft, moving coil loudspeaker, volume ON/OFF 
and wavechange controls. Attractive all white case with 
red grille and carrying strap. Size 95" x 7" o 21" 
approx. Parts Price List and Plans free with parts. 

Total 
Building £6.95 
Costs (, 8% VAT 55p) 

P P a Ins. 44p 
(Overseas 
Seamail 
P A P £2-35) 

POCKET 

FIVE 
NOW WITH 3" LOCO - 

SPEAKER 
3 Tunable wavebands. M.W. 
L.W. and Trawler Band, 
7 stages, 5 translators and 
2 diodes, enpereensitive Iota! Building Costs 
ferrite rod aerial. attractive black PPa 
and gold case. Size 54" x 15" x Ins. 
34" approx. Plans and Parts 36p 
Price List 20p free with parts. (4-9% VAT 20p) 

(Overseas Seamed P a P £1.701 

Total Building Costs 

£2.75 36p 
a In-. 

(+5% VAT alp) 

TRANSONA 

FIVE LOUDSPEAKER 

Wavebands, transistors and 
speaker se Pocket Five. 
Larger Case with Red 
Speaker Grille and Tuning 
Dial. Plane and Parts 
Price List free with parts. 
(Overseas Bramait 

P a P 21.70) 

NEW 
Everyday 
Series 
Build this 
exciting New 
series of designs 

E.V.5. 5 Transistors and 2 diodes. MW/LW. Powered 
by 44 volt Battery. Ferrite rod aerial, tuning condenser, 
volume control, and now with 8" loudspeaker. Attractive 
rase with red speaker grille. Size 9" x 51" x 2I" approz. 
Parts Price List and Plans tree with parts. 

Total £2,95 PPa 
Ins. 36p 

Building (Oversell. Seamail 
costs P a P £1711) 

(+8% VAT 23p) 
E.V.6. Case and looks as above. 0 Transistors and 3 
diodes. Powered by 9 volt battery. Ferrite rod aerial, 
3' loudspeaker, etc., MW/LW coverage. Push Pull out- 
put. Parts Price List 

(Over.eae Seamail 

and Plans free with part.. 

Building £ v VO P a Ins. 36p 

(beta P a P £1.70) 
1+ 8% VAT 29p) 

E.V.7. Case and looks as above. 7 Transistors and 3 
diodea. Six wavebands. MW/LW, Trawler Band. SW1. 
SW2, SW2. powered by 9 volt battery. Push Pull output. 
Telescopic aerial for short waves. 3" Loudspeaker. 
Parts Price List and Easy Build Plane free with parts. 

"tal £4.08 P P & Ins. lop 
Building (Overseas Seamaìl 
Costs P a P £2.00) 

(L 8 1. AT 32p1 

ROAMER EIGHT 
MkI 
NOW WITH VARIABLE 
TONE CONTROL 

7 Tunable Wavebands: MWI. 
MW2, I,W, Stol, SW2, 6W3 
and Trawler Band. Built ln 
Ferrite Rod Aerial for MW and LW. Chrome plated Tele- 
scopic aerial can be angled and rotated for peak short 
wave listening. Push pull output using 600mW translator.. 
Car aerial and Tape record rockets. Selectivity switch. 
8 transistors plus 3 diodes. Latest 4'2 watt ferrite magnet 
loudspeaker. Air spaced ganged tuning condenser. Volume/ 
on/off, tuning, wave change and tone control.. Attractive 
case in rich chestnut shade with gold blocking. Size 9 x 7 x 
410. approx. Easy to follow instruction. and diagrams. 
Parte price list and plans free with parte. 

Total building costa £6.98 P P a Inn. 47p 
(Overeeae Seaman 
P P£250) 

(+ 8% VAT 56p) 

TRANS EIGHT 8 TRANSISTORS and 3 DIODES 
8 Tunable Wavebands: MW, LW, SW1, SW2, SW3 and Trawler Baud. Sensitive ferrite rod aerial for M.W. and L.W. Telescopic aerial for Short Waves. Sin. Speaker. 8 improved type transistors plus 3 diodes. Attractive 
case ln black with red grille, dial and 
black knobs with polished metal inserts. 
Size 9 x 51 x 21in. approx. Push pull 
output. Battery economiser switch for 
extended battery life. Ample power to 
drive a larger speaker. Parte price list 
and plans free with parte. 

ROAMER SIX 

Total building costs 

£4.48 PPa Ins. 46p 

(-I- 8% VAT 36p) 
(Overseas Seamail P a P £2.00) 

CASE AND LOOKS AS TRANS -EIGHT 
6 Tunable Wavebands: MW, LW, SW1, SW2. Trawler band plus an extra Medium waveband for easier tuning of Luxembourg, etc. Sensitive ferrite rod aerial and telescopic aerial for Short Waves. 3ìn. Speaker 

8 stages -6 translators and 2 diodes. Attractive black case with red grille, dial and black knobs with polished metal inserts. Total 

3 98 
P P 4 Ina. 40p Size 9 x 55 x 211u. approx. Plans and building VY (Overseas 

Darts price list free with parts. costs Seamail 
(+ 8% VAT 32p) P Sr P £2001 

ROAMER 

TEN Mk 2 
WITH VHF INCLUD- 
ING AIRCRAFT 
Now with free earpiece 
and switched socket. 
10 Transistors. Latest4 
2 watt Ferrite Magnet 
Loudspeaker. 
9 Tunable Wavebands, 
MW1, MW2, LW. SW1, 
SW2, 8W3. Trawler 
Band. VHF and Local 
Stations also Aircraft Rand. 
Built in Ferrite Rod Aerial fur MW/LW. Chrome 
plated 7 section Telescopic Aerial, can be angled 
and rotated for peak short wave and VHF listening. Push 
Pull output using 600mW Translators. Car Aerial and 
Tape Record Sockets. 10 Transistors plue 3 Diodes. 
Clanged Tuning Condenser with VHF section. Separate 
coil for Aircraft Band. Volume on/off. Wave Change and 
tone Controls. Attractive Case in black with silver block- 
ing. Size 9^ x 7" x 4". Easy to follow instructions and 
diagrame. Parts price list and plans 50p free with 
parte. 

Total building costs 
(Overseas Seamaìl 
P P £2501 

£9.50 
(-I- 8% VAT 761) 

Ppa 
Ina. 52p 

" EDU- 

KIT" 
Build Radios. 

Amplifiers, etc.. 
from easy stage 

diagrams. 

Five units 
including master unit 

to construct. 

Components include: 
Tuning Condenser: 2 Volume Controls: 2 Slider Switches: 
Fine Tone 3" Moving Coil Speaker: Terminal Strip: Ferrite 
Rod Aerial: Battery Clips: 4 Tag Boards: 10 Transistors: 
4 Diodes: Resistors: Capacitors: Three 4" Knobs. Units 
once constructed are detachable from Master Unit, 
enabling them to he stored for future use. Ideal for 
Schools, Educational Authorities and all those interested 
in radio construction. 
Parts price liat and plans free With parte. 

Total building £5.50 PPa Irae. 40p 
cosh (Overseas Seaman 

I I- 8% VAT 44p) 
P P £2.35) 

RADIO EXCHANGE LTD 
* Callers side entrance "LaveBs" shop. * Open 10-1, 2.80-4.80, Mon. -Fri. 9-12 Sat. 

To RADIO EXCHANGE CO., 61a HIGH STREET, BEDFORD, MK40 ISA 
Tel.: 0234 52367. Reg. No. 788372. 

I enclose £ for 

Name 

Address 

e 
(Dept. Pw04.) 
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Practical Wireless and Television only 
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COPYRIGHT AND QUERIES 
© IPC Magazines Limited 1975. Copyright in all drawings, photographs and articles published in "Practical Wireless" is fully protected end 
reproduction or imitation in whole or in part is expressly forbidden. All reasonable precautions are taken by "Practical Wireless" to ensure 
that the advice and data given to readers are reliable. We cannot, however, guarantee it and we cannot accept legal responsibility for It. 
Prices are those current as we go to press. 
We regret that we cannot answer technical queres by telephone nor can we provide information or advice on manufacturers' products other 
than that given in the magazine. We will endeavour to assist readers who have queries relating to articles published but we cannot offer 
advice on modifications to our published designs. All correspondents expecting a reply should enclose a stamped addressed envelope. 
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LISTEN TO CODAR 8 

*CR70A 
r°^6 e I 

N 
*MADE` je// 

TO 
ORDER I 

COMMUNICATION RECEIVER 

£37.15! 
VAT PAID 
CARR. 85p 

The CODAR CR70A is an outstanding general coverage communication 
receiver, ideal for the keen S.W.L. 
It tunes from 540 metres medium through to 10 metres with no gaps. 
Covers shipping, coastguard and distress frequencies, all six amateur 
bands 160-10 metres, International broadcast, Met. stations etc. etc. 
giving world-wide reception. Exclusive features include Air -spaced 
CODAR-COIL Hi -"Q" Aerial input, illuminated Meter and Slide 
Rule Scale, Two Speed vernier tuning. Switched B.F.O. for CW/SSB 
signals. Separate output for Tape recorder. 
Ready to plug in to 200/240 volts A.C. it only needs your aerial and a 
2/3 ohm loudspeaker to bring the world to your finger tips. 12 months 
full guarantee. 

* IMPORTANT NOTE 
This fine receiver is not a mass produced item, but each sec is hand 
built to your order, individually checked and air tested. Please allow 
for this when ordering-your delivery date will be shown on your 
receipt, sent by return. 

ILLUSTRATED LEAFLETS 

ON THE DESIGN STAFF- 
GISZM G3IRE 

THE WORLD! 

P.R.40* 
£10'93! 
VAT PAID 
CARR. 32p 

R.F. PRESELECTOR 
The PR40 R.F. Preselactor is the solid state version of the world famous 
PR30 which it now supersedes. 
It employs Silicon "N" Channel FET (Field Effect Transistor) front end 
followed by silicon NPN Broad Band R.F. Am, and will substantially improve 
receiver performance over the range I 5 to 35 MHz, providing a considerable 
increase in gain up to an overall average of 30dB, with improved image 
refection and noise ratio. 
Supplied complete with co -ax plug (less standard 9 volt PP6 Battery). IS 
months Guarantee ... 

MULTIBAND -6* 
SHORT WAVE RECEIVER KIT 

£16.90! CARR, 43p 

All transistor T.R.F. Receiver tunes 550 KHz to 30 MHz (540 to 10 metres) 
complete coverage-no gaps. Medium waves-Trawlers-Ship / Shore 
Telephone-All Six Amateur Bands 160 -Io metres-International Broadcast 
from Australia, Far East, Russia, USA etc. using 4 miniature plug in Coils. 
Hi -Gain FET Regen. Det./AF/AF Module giving full loudspeaker output to 
any external 2/3 ohm speaker. Receives AM/CW/SSB. 
Separate Electrical Bandspread, Calibrated Main Tuning. 
A Quality CODAR-KIT with 12 months Guarantee. No technical knowledge 
required, simple to build, printed circuit and Pictorial Instruction Manual. 
fully detailed step by step. 
Complete Kit with 4 Coils (less standard PP6 battery). 

FREE ON REQUEST 
TO COPE WITH INCREASING DEMAND - PLEASE 
NOTE NEW SALES OFFICE TEL No. BRIGHTON 38345 
MON-THURS-9.30 a.m.-4.30 p.m. 

VALCON WORKS BURRELL BUILDINGS CHURCHILL INDUSTRIAL ESTATE LANCING SUSSEX 
WORLD-WIDE MAIL ORDER-EXPORT QUOTES FREE. BNIS - SITZ 

CODAR 

YOUR CAREER in 
RADIO & 

ELECTRONICS P 
Big opportunities and big money await the qualified man 
in every field of Electronics today-both in the U.K. and 
throughout the world. We offer the finest home study 
training for all subjects in radio, television, etc., especially 
for the CITY & GUILDS EXAMS (Technicians' Certifi- 
cates); the Grad. Brit. I.E.R. Exam.; the RADIO 
AMATEUR'S LICENCE; P.M.G. Certificates; the 
R.T.E.B. Servicing Certificates; etc. Also courses in Tele- 
vision; Transistors; Radar; Computers; Servo -mech- 
anisms; Mathematics and Practical Transistor Radio course 
with equipment. We have OVER 20 YEARS' experience 
in teaching radio subjects and an unbroken record of 
exam. successes. We are the only privately run British 
home study College specialising in electronics subjects only. 
Fullest details will be gladly sent without any obligation. 

To: British National Radio& Electronics School, Dept W.C.45. 
P.O. Box 156, Jersey, C.I. 
Please send FREE BROCHURE to 

NAME Block 

ADDRESS Caps. 

Please 

BRITISH NATIONAL RADIO 
AND ELECTRONICS SCHOOL 

12" LONG PERSISTANCE CRT. 
Full spec. Price £6 50 to Include 
V.A.T. and Carriage. 

MAKE YOUR SINGLE BEAM 
SCOPE INTO A DOUBLE WITH 
OUR NEW LOW PRICED SOLID 
STATE SWITCH. 2 Hz to 8 MHz. 
Hook up a 9 volt battery and connect 
to your scope and have two traces 
for ONLY £0.25, P. & P. 25p. (Not 
cased, not calibrated.) 

WIDE RANGE WOBBULATOR. 
5 MHz to 150 MHz up to 15 MHz sweep 
width. Only 3 controls, preset RF 
level, sweep width and frequency. 
Ideal for 10.7 or TV IF alignment, 
filters, receivers. Can be used with 
any general purpose scope. Full 
Instructions supplied. Connect 6 3V 
A.C. and use within minutes of 
receiving. All this for ONLY £4,75, 
P,&P. 25p, (Not cased, not calibrated.) 

20 Hz to 200 kHz WB. 
SINE and SQUARE GENERATOR. 
Four ranges. Independent amplitude 
controls, thermistor stabilised. Ready 
to use, 9V supply required. £0.85 
each, P. & P. 25p. (Not cased, not 
calibrated.) 

GRATICULES 12cm s 14cm high 
quality plastic 15p each, P. & P. 5p 

Large quantity of good quality 
components - NO PASSING 
TRADE - so we offer 3lbs of 
ELECTRONIC GOODIES for 
£1.50. Poet paid. 

ROTARY SWITCH PACK -6 
brand new switches (1 ceramic; 1 off 
4pole 2 way etc.). 50p, P. & P. 20p. 

P.C.B. PACKS S. & D. Quantity 
2 sq ft-no tiny pieces. Sep plus 
P. & P. 20p. 

CAPACITOR PACK -50 Brand new 
components, only 50p, P. & P. 20p. 
TRIMMER PACK. 2 Twin 50/200pF 
ceramic 2 Twin 10/60pF ceramic; 
2 min. strip with 4 preset 5/20pF on 
each; 3 air spaced preset 30/100pF 
on ceramic base. ALL BRAND NEW. 
2Sp the lot. P. & P. 10p. 
PHOTOCELL equ. OCP71, 13p each. 
MULLARD OCP70-10p each. 

DELIVERED TO YOUR DOOR 
1 cwt of Electronic Scrap chassis, 
boards, etc. No rubbish. FOR 
ONLY £.4.00. 

MODERN TELEPHONES type 706. 
Two-tone grey, £3.75 each. Two-tone 
green £3.75 each. Black £3.75 each. 
P. & P. 35p. 
Ideal EXTENSION TELEPHONES 
with standard GPO type dial, bell 
and lead coding. £1.75 each, P. & P. 
35p. 

HANDSETS - complete with 2 
inserts and lead 7Sp each, P. & P. 37p. 
DIALS ONLY 75p each, P. & P. 25p. 
HIGH VALUE-PRINTED BOARD 
PACK. Hundreds of components, 
transistors, etc.-no 2 boards the 
seme-no short leaded transistor 
computer boards £1.75 post paid. 

Beehive Trimmer 3/30 pf 
Brand new. Qty. 1-913p ea. P. & P. 15p 
10-99 10p ea. P. & P. 25p; 100-999 
7p ea. P. 6 P. free. 
HF Crystal Drive Unit. 19in. rack 
mount. Standard 240V input with 
superb crystal oven by Labgear (no 
crystals) £S ea. Carr. £2.00 
1000pf FEED THRU CAPACITORS 
only sold In packs of 10, 30p, P. & P. 
10p. 

ALWAYS some CHEAP SCOPES 
AVAILABLE-or build your own- 
send for our tube list with a S.A.E. 

PLEASE ADD V.A.T. AT 8% 
OPEN 9 a.m. to 6.30 p.m. ANY DAY 

CHRLTMSAO LTD 
7,9 ARTHUR ROAD, READING, BERKS. 

(near Tech. College) Tel.: Reading 582805;65916 
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DISCO 
Units listed below 
(a) DISCOMASTER TWIN 
TURNTABLE CONSOLE with ..f integral 100W amplifier 

50 WATT 50 WATT fhwf/ G Os) PHO OF HI-FI HEAD - 

SPEAKER SPEAKER /tY`A-/J({Y' / PHONES 
r/t HATCHING dDYNAMICh'ph 

TWIN TURNTABLE 'IAG`1"ICJ 'HIKE' (attached toh'Dh 
SPEAKERS WITH PRE -AMP. / (d) PAIR SO WATT 

and POWER AMPLIFIER ) ` Black Renine covered 
Cabinets Size approx. 

HEADPHONES 
MICROPHONE 

(d) Carr. 53.00 

DEP. [19.95 & 18 fortnightly. 
payments of £9.11 (Total £183.93). 

STEREO VERSION OF 
ABOVE SYSTEM 
Or DEP £2996 and E199.95 
18 fortnightly pymte. 

£1111 (Total £829.98) Carr. £350 

TDI DISCO 
CONSOLE 

Incorporating twin Garrard SPIS 
or BEM MP80 type turntable» and 
Sonotone or Aco, Cartridges with 
diamond *OW. Separate Vol. con- 
trols for each turntable. Aleo 
MONITORING FACILITIES. plum 
Treble and Bass Controls. Separate 
input for 'mike' with vol. control 
switch. Black Vynide covered 
Cabinet with see 

£7996 
illustration on 1eí1. I uY. uu 
Or Dep. £9.00 and 
18 fortnightly pymte. 
£4.81 (Total £9198) Carr. £1.50 

TD2S STEREO VERSION 
OF ABOVE SYSTEM 
Terms. Dep. £1900 
and 18 fortnightly 
payment. 18.51 
(Total 118818) 

£115.00 
Carr. £1.80 

DISCOMASTER TWIN TURNTABLE POWER CONSOLE £109.95 
Garrard SP25 or McDonald MP80 turntables. Sonotone or Ace(' cartridges with Carr. £2.50 
diamond styli. Facilities as TDI Console but with built-in 100 watt Power Am- 
pll5er, complete with lid. Or Depoelt £12.95 and 18 fortnightly payments £681 (Total 112658) 

STEREO E 145 or DEP. 620 and 18 fortnightly pymte 2846 
DISCOMASTER (Total £168.70). Carr. 68 

R.S.C. COLUMN SPEAKERS IDEALFDRVOCALISTS 

All type» 16 Ohm» covered in Reline and Vynalr AND PUBLIC ADDRESS 

TYPE C38 40-50 WATTS Incorporating TYPE C8/70 70 WATTS. Fitted three 
12"three 

exceptionally efficient 8" speaker unite. 
25 watt Highlyh 

high 
power high flux 

Terme: Dep. 6996 and 8 monthly£21 .95 Size approx. 
x.t5 x11". voice 11 

Rlae epproz. 54" x 14" x 11". Dep. £6.11 A 
payments £2.87 (Total £25.91) 8 mthly pymte. 6611 £39.95 Carr. 65p. (Total 345 99) Cur. 85p 

ALL RSC PRICES INCLUDE VAT FANE 
CRESCENDO 

SPEAKERS 

i INTEREST on Credit Purchases 
REFUNDED settled in 3 months 

SUPER MINSTREL GUITAR AMP. 
Incorporating Tremolo and 18" x S" or 10" Speaker. Output 
10 watts R.M.S. Cootinuou,. 8 Jack Inputs for Microphone and 
Instrument. Maine Neon Controls: Volume, Tone, Tremolo 
Speed Tremolo Intensity. /% 
Term.: Deposit £87a and 8 monthly 

O}Y Lm ' payment, £a-00 (Total 280 73) Carr. tree 

FULL RANGE 
AVAILABLE AT 
ALL BRANCHES 

FAL MAESTRO CAMAtEä221.".".£47.88 
Carr. 
Free 

For Lead Guitar, Mk, Gram, Radio, Tape (Not for use with Baas iuetrumeote) 
Inc. 3 inputs and 2 vol control. plue Treble & Bara, TREMOLO with seeoclated 
control.. Attractively finished in black with silver-fluiahed fascia. Compact else 
Fitted carrying handle. Deposit 67.88 end 8 mthly payments 6676 (Total 15686) 

RSC `PHANTOM 50' Rating 50 watts. 8 input,, 2 vol. £5.00 can. 
controls. Baas, Treble, Presence 11.60 

Terms: Deposit 18.00 A 8 mthly. pymte. 6676 (Total 10208). 

FAL PHASE 50 Mk. Ill AMPLIFIER 50 WATT 
Solid state. 4 Separately controlled Input. Plus master vol. control. 
Ind. Bass and Treble Control.. Protective Circuitry agalnet serious 
output overloading. Output for Speaker/. 8 to 15 ohm,. Sine 17" x 
7" x 7)". 200-250v. A.C. rosin. Output 80 watts 
rnuate rating. Or dsposlt 6788 & 8 monthly 
payments 66.76. Total £08.88. Carr. Free 

REGENT 50X 50 WATT AMP. 
A powerful high quality unit for lead, 
rhythm guitar, vocallete, gram, radio, tape. 
50w Peak 0/P rating. Not for Base Guitar. 
*Two Fane heavy duty high flux 12tH. spkr.. * Four Jack inputs and two Volume 
Controls for instant use of up to four pick-ups 
or mikes". Bass and Treble controls. 
Send S.A.E. for leaflet. Credit Term,: 
Deposit 6996. A 18 fortnightly£74.95 
payments of 64.16 (Total 684-06). 

Carr. £2.50 
REGENT 50B for Base Guitar and general purposes. Or Dep. 110-96 & 
18 fortnightly payments £4.78. £84.95 (Total £96 09). Carr. £2.60 

FAL DISCO PRE -AMPLIFIER púÿ bleHeeaxdphone 

Monitoring. Mie. Jack d: Tape inputs. Independent 
V 

Di 8.50 
Vol. Control. Std. 200-250v A.C. Maine operation is Y 

NEW BRANCHES AT 

BOLTON, COVENTRY 
DONCASTER, PRESTON 
and STOCKPORT 

OPEN ALL DAY SATURDAYS (5 Day Week) 
BRADFORD 10 North Parade (Closed Wed.). Tel. 25349 
BOLTON 23 Deensgete. (Closed Wed.). Tel. 33512 
BIRMINGHAM 30/31 Greet Western Arcade. 

Tel. 021-238 1279 (Closed Wed.). 
COVENTRY 17 Shelton Square, The Precinct. 

Tel. 25083 
DERBY 97 St. Peter's Street. (Closed Wed.). Tel. 41381 
DARLINGTON 19 Northgats (Closed Wed.). 

Tel: 88043 

£47.88 

4e,o 

FANE ULTRA HIGH POWER SPEAKERS & KITS 
All power rating. are R.M.S. continuous. 2 YEARS' GUARANTEE 

High flux ceramic magneto. ALL CARRIAGE FREE. 

'POP' 100 `POP' 60 'POP' 50 
18" 100 Watt 

14,000 gauss 
81150 

£29.95 
Dep: 13.80 and 
mthly payment, 

£380 (Total £8420) 

15" 60 Watt, 
14.000 suns 
8/150 

£16.95 
Dep. 68.17 and 8 
monthly payments. 
6847 (Total 819óa) 

FOR BASS GUITAR, ELECT. ORGAN, ETC. 

12" 50 Watt 
13,000 gauss 
150 £12.95 
Terme for pairs Dep 
£3.90 A 8 mthly 
pymte 8318 Total 
629.18 
PAIR SUITABLE 
ALL PURPOSES 

'POP' 25/T 12" 25W. 
Dual cone. 16 ohm 
Imp. (Not for 
Base Guitar use) 

PH50 HIGH POWER 
TWEETER Rating0 IWatt 

with 
elect. 2filter available 651, n 

MODEL D40 FULL RAN 
40 WATT SPEAKER KITGE£ 9»99 
Consisting of 12" 40 watt Bass Unit HPXI 200w Cross -over 
and PH50 Tweeter Rating 40w R.M.S. Imp. 8 ohms. Terms: 
Deposit £3.99 and 8 mthly payments £2.50. (Total £23.99). 

HIGH QUALITY LOUDSPEAKER UNITS 
ALL TWO TONE VYNIDE AND VYNAIR FINISH 
L12/2 50 WATT Fitted pair of 12" 30 

£3996 watt high flux speakers for conservative 
rating. Impedance 8-15 ohms. Carr. £I-50 
Or deposit 66.11 and 8 monthly Wyta. of 1641. Total 646.99 

L18/250 13" 26 WATT 13,000 L12/10 10-15 Watt Veneered 
line. 15 ohm. Terms for Pairs. cabinet 12" unit 8.15 ohm. £7.95 Dep p-8ó 6 8 

£ 12.95 
Approx. 14" x 14" x 9". 

mthly pymte93 89 Carr. 65p. Terms for Pairs. 1)e1.. £2 05 a 
(Total 629 04) Carr. 55p. 8 mthly pymte 6206 (Total £18.451. 

NOW AVAILABLE I.S.E. CA 127 

JINGLE MACHINES£7995 

GP30 AMPLIFIER 
For Guitar, Vocal or lnetr. 
Group, Gram, Radio or Tape. 
4 inputs. 2 Vol. Controle. 
Current Valves. Peak o/p rating. 
Strong Vynide covered cabinet 
with carrying handles. Black/ 
Silver Facia. Neon Indicator. 
For 200-250v A.C. For 3 or 16 

epeakere. Send SAE for leaflet. Terms: Dep £29.95 85.58 A e mthly pymt. 8868 (Total 684.22) 
Carr. 7óp 

REGENT '50' AMPLIFIER 
As Supplied with Regent 50z or 
50B. Terms: Dep. 6611 A 
8 mthly pymte 6611 (Total 
£46.99) X39.95 

Carr. 81 

I Barclaycard imsz II and Access l accepted 

All items subject to availability. 
Prices correct at 14.2 75 E. & 0.E. 

HI-FI CENTRES LTD. 

LIQUID WHEEL from 

PROJECTORS £24'75 
COMPLETE£99a95 

PULSAR 
'SOUND TO LITE' SYSTEM 
AT A WORTHWHILE SAVING ON INDI- 
VIDUAL UNITS purchased separately. 
Terme: Deposit £1148 and 18 fortnightly 
payment. 85.74. 
(Total Credit Price 811480). Super SL Unit. 
1000 watt per channel. Manual override buttons, 
2 epotbanke with 8 bulbs (3 sep. colour.) 6 yd 
and 10 yd leads, fitted plugo. Unit. cold sep. 

MAIL ORDERS & EXPORT ENQUIRIES TO: - 
AUDIO HOUSE, HENCONNER LANE. LEEDS. 18. 
T, : Pudsey (09786) 77081. 
MAIL ORDERS MUST NOT BE SENT TO SHOPS 
TERMS O.W.O. or 0.0.D. No O.O.D. under 6l. 
POSTAGE 40p PER ORDER OR AS QUOTED. 
TRADE SUPPLIED. 

S.A.E. PLEASE WITH ENQUIRIES. 
DONCASTER 3 Quseris9ate, Waterdsle Centre. MANCHESTER 80A Oldham Street (Closed Wed.). 
EDINBURGH (Closed Thor,). Tel. 83089 MIDDLESBROUGH Tel. 298 2778 

101 Lothian Rd. (Closed Wed.). Tel. 229 9501 106 Newport Road (Closed Wed.). Tel. 47096 
GLASGOW 320 Argyle St. (Closed Tues.). NEWCASTLE UPON TYNE 24 Newgete Shopping 

Tel. 248 4158 Centre (Closed Wed.). Tel. 21469 
HULL 7 Whltefrlargete (Closed Thurs.). Tel. 20505 NOTTINGHAM 19/19A Market Street 
LEICESTER 32 High Street (Closed Thurs.).Tel. 56420 PRESTON (Closed Thurs.). Tel. 48088 

LEEDS 5-7 County (Mecca) Arcade. Brlggete 41 Frlargate Walk. St. Georges Shoppg Pree. Tel. 51979 

LIVERPOOL 73 Dale St. (Closed 
Wed.). ell.. 28272 SHEFFIELD 19 Exchange Street (Castle Mkt. Bids.) 

STOCKPORT (Closed Thurs.). Te1.20716 
LONDON 238 Edgware Road, W.2. (Closed Thurs.). 8 Little Underbenk (Closed Thurs.). Tel. 480-0777 

Tel. 7231629 SUNDERLAND 5 Market Sq. (Closed Wed). Tel. 70673 
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NEW MULLARD & MAZDA VALVES 
All individually boxed 
and guaranteed. Full 
trade discounts to bona 
fide companies. Price 
and availability lists on 
application. 
D6170 0.61 ECL83 0-66 
DY51 080 ECL88 0.64 
DY88/7 0.41 EF80 0-42 
DY80^- 0.46 EF83 0-98 
EABC80 1.08 EFBb 0-42 
EB91 0.84 BEE; 1.18 
EBC81 0-79 EF89 114 
EBF80 0.68 EF91 1.00 
EBF83 0.59 EF92 1.87 
EBF89 0.68 EF95 1-47 
R086 
EC88 
EC90 
EC97 
ECC81 
ECC82 
ECC83 
ECC84 
ECC88 
ECC88 
E0C189 

0.78 
0-78 
0-86 
0.60 
0.47 
0.44 
0.47 
O-58 
0.71 
0.84 
0.88 

EF183 
EF184 
EH90 
EL34 
EL80 
EL81 
EL84 
ELBE 
EL88 
EL9I 
EL95 
ELL80 

0.88 
0.68 
0.85 
0.98 
1.01 
085 
0.47 
086 
0.92 
0.00 
0.78 
2.50 

ECF80 0-60 EM81 1.10 
ECF82 0.88 EM84 1.19 
ECF86 0.88 E3187 1.16 
ECH81 1.18 EY51 0.79 
ECHOS 0.94 EY86/7 0.40 
ECH84 1.00 EY88 0.78 
ECL80 0.87 EZ80 054 
ECL82 0.64 EZ81 088 

0E501 
0Z34 
PC86 
PC88 
P097 
PC900 
P0084 
POC85 
P0088 
PCC89 
PCC189 
PCF80 
PCF82 
PCF86 
PCF200 
PCF201 
PCF801 
PCF802 
PCF806 
PCH200 
PCL82 
PCL83 
PCL84 
PCL85 

1.18 
0-80 
016 
0.98 
042 
0.57 
0.54 
0.80 
0.86 
0.84 
0.80 
0.64 
1-22 
0.64 
1-00 
1.00 
0.64 
0.70 
084 
1.15 
0-56 
0.64 
081 
0.84 

PCL88 0.84 
PCL805/8:i 

084 
PD500 1-88 
PFL200 0.88 
PL36 0-90 
PLO! 0-77 
PL8Id 0-90 

NEW VALVES 
Individually boxed and 
guaranteed but of Euro- 
pean or other origin at 
greatly reduced prices. 
Quotations for any 
valve not listed. Send 
SAE for lists. 
AZI Od8 
AZ91 0-60 
CBL3l 1-40 
CL33 1-50 
CY31 0-80 
DAF91 0-40 
DAF96 040 
DCC90 1-85 
DF91 0-40 
DF98 0-80 
DK91 0-60 
DK92 1-00 
DK96 0-75 
DL92 0-50 
DL94 048 
DL98 0-55 
DY86 046 
DY87 0-45 
DY802 0-47 
EABC80 Oß8 
EAF42 0-70 
EB91 016 
EBC33 1-00 
EBC41 075 
EBC81 040 
EBF80 0-40 
EBF83 0-40 
EBF89 088 
EBLSI 8-00 
ECC81 0-45 
ECC82 0-88 
130083 0-88 
ECC84 0-85 
ECC86 046 
ECC88 0-60 
1301135 1-60 
ECH42 0-86 
ECH81 0-86 
ECHOS 0-50 
ECL80 040 
ECL82 0-48 
ECL83 0-75 
ECL86 0-56 
ECLL800 3-50 Err A 120 

EF39 
EF80 
EF86 
EF88 
EF89 
EF91 
EF92 
EF95 
EF98 
EF183 
EF184 
EL32 
EL33 
EL34 
ELM 
EL37 
EL41 
EL42 
EL84 
EL96 
ELL80 
EM80 
EM81 
EM84 
EMS! 
EY51 
EY86 
EZ40 
EZ41 
EZ80 
EZ81 
OY501 
0230 
eZ32 
0234 
0237 
HNSo9 
KT61 
KT66 

126 
0-85 
0-46 
0-50 
086 
040 
0-60 
0-46 
0-80 
0.40 
0-40 
0-80 
250 
070 
080 
&50 
0-90 
1.84 
0-86 
060 
2-00 
0-55 
0-80 
0-40 
1-00 
0-45 
0-45 
0-80 
075 
080 
081 
0-90 
0-86 
0-65 
0-75 
1-25 
1-50 
2-50 
2-95 

KT81 (7C5) 
1.80 

KT81 1-76 
KT88 826 
KTl\Y,t 1 50 

51t;14 
N78 
0A2 
OBI 
PC86 
PC88 
PC97 
PC900 
P0(784 
PCC88 
P0089 
POC180 
PCF80 
PCF82 
PCF86 
PCF801 
PCF802 

100 
3.50 
0.46 
046 
086 
0 85 
0 66 
065 
046 
062 
0.65 
0.66 
040 
0.42 
0 68 
060 
066 

PCF805 0-90 
PCF806 0 80 
FCF808 1-00 
PCL82 0 45 
PCL83 0-70 
PCL84 0 50 
PCL85 0 80 
PCL86 0 60 
PCL805/85 

060 
PD600 1 60 
PEN45 0 86 
PL36 0 68 
PL81 0 66 
PL82 0 60 
PL83 0 50 
PL84 0 60 
P1.500 0 86 
PL504 0 86 
PL508 
PL609 
PL802 
P%25 
PY33 
PY81 
PY82 
7}'r3 

090 
166 
1 00 
360 
068 
050 
046 
0 50 

EXPRESS 
POSTAGE 
100 fur I Valve. 
flach add it i0118 I V. r 
add Sp. 

PL83 048 3001/PCF80 
PL83 104 0.54 
PL84 0-88 30C15/ 
PL500 0-90 PCF800 1-01 
PLb04 0-90 30017 1-01 
PLb08 1-9A 30018/ 
PL509 1-58 POF805 110 
PL802 
FY33 
PY81/810 
PY82 
PY88 
PY600_4 
PY800 
PY801 

1-40 
Oß6 
049 
057 
058 
1.08 
049 
049 

30F5/PF818 
108 

30FL1/ 
PCE800 1-00 
30FL2 0.80 
30FL12 1-13 
30F1.14 1-00 

1.726 OP88 30L1/PC084 
U191 0-88 0-54 
0193 054 30L15/ 
UABC80 0-90 PCC805 1-08 
UBC81 0.71 30L17 080 
UBF89 0-68 30P4MR 187 
U(C85 0-59 30P12/ 
001181 1L18 PC801 1-01 
1101.82 OP72 S0P19/ 
UCL83 0-72 PC802 0-89 
0F89 0-80 30PL1/ 
U3.84 0-92 PCL801 1-00 
UY86 0.54 30PL13/ 
8/3012/ PCL800 1-15 
E(x804 0.98 30PL14/ 
6F23/EF812 PCL88 1-85 

1-08 S0PL1S 1-18 

PY88 0-58 636M Oß6 
PY600 1-10 6.050 046 
PY81/800 0-60 636 0-86 
PY801 0-55 6370 0-80 
8P41 8-00 637M 066 
8P01 0-85 6K6oT 0-80 
T41 1-00 8K70 0-85 
U14 0.76 6E7M 045 
U2b 1.00 6K80 045 
026 0-85 6K8R 070 
U191 0-75 6E26 1.00 
UABC80 040 81.60 0.55 
UAF42 0-76 8Q70 0.40 
UBC41 0.80 BQ7M 000 
UBC81 0-60 68L70T 0-55 
0BF80 0-50 68N7aT 0-56 
UBF89 0-60 68Q70T 0 40 
1.160,85 0-50 6050 1 50 
UCH42 0-80 6V60 080 
UCH81 0-60 B1/BOT 0 60 
170182 0-40 6%4 0 45 
UCL88 0-70 8%60 045 
ÚF41 0-79 8%611T 0 55 
ÚF89 060 7B6 0 80 
111.41 0-85 7B7 0 80 
UL84 0.50 705 1.80 
ÚY41 0.55 708 1 00 
ÚY88 0.45 7H7 0 80 
VR105/30 040 7R7 0 80 
VR130/30 0-45 787 825 
1R5 050 7Y4 0-80 
186 0.40 12AT6 0 46 
1T4 0.40 12AT7 0 45 
384 0.50 12AU6 0.50 
3V4 0.85 12AU7 0-88 
6R4UY 1.00 12A%7 0-88 
6040 0.55 12BA6 0-60 
5Y30T 0.65 1213E6 0 60 
6240 0.86 3001 0-40 
6/30LI 0.90 30015 1-00 
6AE6 0.45 80017 1 00 
OARS 1.00 30018 0 90 
8AQ6 0.50 301,5 1.00 
64870 1.00 30FL1 1 00 
8ÁT8 0.60 30FL2 0.75 
8AÚ6 0.40 30FL14 1.00 
6BA6 0.88 301.15 0 95 
613E6 045 30L17 0 95 
613116 0-75 30P4MR 1 30 
6B30 0.76 801.12 1-00 
6BQ7A 0.55 80P19 0 95 
6Bß7 1.80 30PL1 0-95 
6887 1.40 30PL13 1-10 
6BW0 1.00 30PL14 1 10 
6BW7 1.00 36W4 0.80 
604 0-40 36Z4OT 0 70 
60D60 140 60CD60 120 
6016 1.50 807 1 00 
6CW4 1.00 813ITT 1400 
8E23 0.80 8130O81R 8.00 
60'25 1-00 666.4 120 
n02,4 075 

TRANSISTORS -INTEGRATED CIRCUITS 

EXPRESS 
All transistors,I.C's offered 
are new and branded. 

POSTAGE Manufactured by Mul- 
10p pur order. lard, Texas, RCA, Fer- 

ranti, Motorola, ITT, 
Fairchild, Lucas, etc. 

AA119 
AAZ13 

0-07 
0.10 

BD124 0 80 
BD181 046 Quantity discounts on 

AAZ16 
AC107 

010 
Oß6 

BD132 0 60 
BF11b 028 application. Send SAE 

AC128 
AC127 

026 
0-86 

BF107 026 
B10173 028 for full lists. 

AC128 080 131,179 088 
AC176 8-25 BF18 086 0A260 0.08 ZTX500 0.15 2812904 0 20 
AC187 0 20 BF187 086 OA802 0.10 ZT%501 0.15 2N2904Á 025 
AC188 0-20 BF194 0 18 0C16 1.00 ZT%603 0.18 2N29Ú5 0-82 
ACY21 0.88 8E195 018 0C20 2.00 ZT%581 025 2N2905Á 026 
ACY89 066 8E197 0-15 0023 1.24 ZT%660 0.18 2812908 020 
AD140 0.50 BF200 088 0025 0.40 1N914 0.06 2812920 0 10 
AD149 0.60 BF861 025 0028 0.70 IN4001 0-08 2813003 0-B0 
AD181 089 BF898 016 0086 046 IN4002 0.07 2818055 0-60 
AD163 
AF116 
AF116 
AF117 
AF186 
ÁF23º 
ABY27 
A8Y28 
BA102 
BA116 
BC107 
BC108 
BC109 
BC113 
BC117 

0.89 0,25 
O,u 
0,20 
0.40 
044 
0.80 
Oß6 
0-25 
0.10 
0.18 
0.12 
O-12 
016 
0.81 

1311910 081 
BF129 0 88 
BF188 018 
BFY60 020 
BFY61 020 
BFY62 020 
BY100 0 16 
BY126 0 14 
BY127 016 
BZ161 aerlea 

O10 
BZY88 aerie. 

0 10 
CR81-08 0 40 
CR81.40 046 
CR83-06 0 40 

0036 0.85 
0C42 0.40 
0044 0.18 
0046 018 
OC71 0.16 
0072 0.86 
0076 080 
0077 0.55 
0081 018 
00810 0-28 
00812 0.45 
0083 016 
00140 1.00 
00170 066 
0C171 0.80 
00200 0.55 

IN4003 0 08 
0104004 0.08 
1164005 010 
IN4006 0 12 
IN4007 0.12 
1N4009 006 
1N4148 0 08 
18921 0 07 
I82033 0 20 
182051.( Oß0 
I82100A 0.20 
183010 025 
211698 0.16 
2N697 0.15 
216706 0.10 
2N708A 0.18 

2N3228 080 
2N3814 069 
2N3019 0 06 
2813702 011 
2813703 012 
2813704 0-14 
2N3705 016 
218708 811 
2813707 018 
2813708 0-07 
2N3709 4-10 
2N871Ú 0-11 
2173711 0.11 
2813819 0 86 
2813820 0-60 
2813823 0-60 

BC143 0.80 CR88-40 0 76 00201 1.00 2N1131 016 2N3903 018 
20147 0.18 30.015340 060 00202 0.90 2N1132 016 2818904 080 
BC148 0-10 30.0B370 0ß8 00203 0.56 2N1802 018 2N3005 026 
BC1O9C 0-14 30311620 086 OCP71 1.00 2N1803 018 2118906 025 
BC182 018 30.022886 110 ORP12 0.56 2161304 03 2814068 016 
B0182L 0.18 30328056 0 76 ORP60 0.45 2N1806 021 2N4069 0 10 
1301841. 018 30PF102 0 40 010 2N1300 028 2814060 043 
BC338 0.15 30PF103 0 88 TIC44 089 2N1807 018 2104041 0 13 
BOY32 1.80 30PF104 Oß6 TIO226D 1.50 2N1808 0.88 2N4Ú02 0-14 
BOWS 0.88 30PF106 0 48 TIL209 0.85 2811309 o80 2x4289 0-80 
BCY64 0-45 NHT404 010 ZTZ107 0-12 2161613 020 381125 1-75 
BOY70 0.15 0A5 060 ZTZ108 0.10 2N1014 0.46 381141 081 
BOY71 0.80 °A10 040 ZTZ800 0-14 2N2147 0.78 40360 0 CO 
BOY72 0.18 OA79 010 ZTZ301 0-14 2E2140 1-00 40801 0-45 
BCZ11 006 OA81 010 ZTZ302 0.80 2N2869A O-16 40362 040 
BD121 i-00 0191 0.07 ZT1304 024 2109646 0.60 40430 0 86 

8177400 0.80 6127425 0.87 8117478 0.44 8N74107 0.51 81774157 1-09 
8577401 0.80 BN7427 0-87 8/77474 0.48 88174110 0.57 8N74170 288 
8N7402 080 8307420 0 48 8817475 0.69 51174111 0.88 8N74174 1 80 
9117402 0.10 8N7480 0 80 8817476 0.46 8x74118 1.09 BN74178 1 29 
8N7404 010 8](7402 0 87 5107480 0.86 88174119 1.86 85674170 1-44 
8N7408 0.80 8N7438 0.48 8307462 087 88174121 0.57 BN74190 2 80 
8N7404 040 8347487 0-48 8307488 110 83074122 0.80 8N74101 2 80 
8N7407 040 8N7408 0-48 8307484 1.00 88174128 1.44 88174152 Y 80 
8N7400 016 0x7440 0-80 8817486 0.60 88174141 1.00 138474193 2 80 
8177409 088 8N7441AN 8817490 0.76 83074146 1.44 8N74194 1 79 
81i7410 0.80 086 BN740IAN 81074150 8.80 83074196 1-44 
8117411 0.88 8N7442 0-86 1.10 81074161 1.16 BN74196 1-68 
BN7412 0.88 8N7450 010 8817492 0.76 88174104 2.80 83074197 1 68 
8N7413 0.80 8x7451 0-80 8817498 0.75 88174156 1.15 81.774198 8.16 
6117410 080 8577465 0-80 8177404 Oß6 61074156 1.15 B1474199 288 
8N7417 
BN7420 
ON7422 
BN7423 

000 
090 
088 
0 40 

8N7464 O40 
8577480 0-80 
8N7470 0-88 
8217472 0.88 

8817495 0.85 
8N7496 1.00 
8N7497 4.88 
88174100 246 

DIL 14 pin 15p 
SOCKETS 16 pin 17p 

VAT 
8% to be 
added to 

all orders 
including 
POSTAGE! 

THIS MONTH'S 

OSCILLOSCOPE TUBES 

Types CV 1526, 

DG 7-5, VCR 139A 

All at£8 00 each, p&p25p. 

SPECIAL OFFER 
TERMS OF BUSINESS C.W.O. Aic's available to approved 
companies on application. Telephone and telex orders ac- 
cepted. Export and trade enquiries welcomed. Lists, etc. on 
application. Open daily to callers 9 a.m.-5 p.m. Mon. -Sat. 
Closed Sat. 1-3 p.m. Prices correct when going to press. 

RS 
VALVE MAIL ORDER CO. 
16a Wellfield Rd., London, SW16 2BSJ 
Tel: 01-677 2424 Telex: 946 708. 
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Europe's Largest Hi-Fi Retailers 

)1nirs, 
give you the greatest choice 

TMK 200 MULTIMETER KIT 
Build yourself a 

quality 20000 opv. 
ultimeter and 

save money. 
Complete kit with 
meter scale, 
movement end 
rotary range 
selector ready 
mounted in 
cabinet. All parts, 
batteries, test prods and 
instructions. Ranges. 0 0.6 6 30, 
120/600/1200V D.C.0: 8,30 120 
600/1200V A.C. Current:0 0 6.6: 
60/600mA. Resistance: 0 10 
100K/1/10 Meg ohms. Decibels: 
-20 to +63db. Size 90 .150 x 

36mm 

OUR PRICE E7.95 P&P 30p. 

HIOKI 730X 
30.000 opv. Over- 
load protection. 
6/30/60/300/800/ 
1200V DC.12/80/ 
120/600/1200V AC. 
60/µA/ 
30mA/300mA. 
2K/200K/ 
2 Meg Ohm. 

10to 63dB. - 7e 
OUR PRICE £7.500 
P&P 30p. 

AUDIOTRONIC Model ATM1 
Top velue 1,000 
ope p st mu lti. 

'0711er 0/ 257IC00 0 
and D. 

DC current 0-1mÁ/ 
100mÁ. Resistance: 
01150k ohms. 
Decibels: -10 to 
+22dß. Size 90 e 
60 e 28mm. 
Complete with 
test leads. 

OUR PRICE £3.25 P&P 15p 

_i 

_-a'ee 

U4323 MULTIMETER 
20,000opv. Simple 
unit with audio IF 
oscillator. Suitable 
for yanerel receiver 
tuning. Barges 
500/1000VfDC. 
200/70115/ 
0.5 

5.'50 
50 500mA RV AC. 0Áe: 5/ 

0.5 6: 60SOOmA DC. Resistance: 
x 10. x 100, x 1.000 x 10,000 (S00, 
6000.ók(1, 50k11 centre scale) 
Battery operated. Size: 160 x 97 x 
40m m. Supplied in carrying case com- 
plete with test leads. 

OUR PRICE £8.00 P&P3Op 

U4312 MULTIMETER 
extremely sturdy 
instrument for 
general electrical 
use. 667opy. 
0/0.3/1.5/7.5/30/ 
60/150/300/600/ 
900V DC & 75mV. 
0/0.3/1.5/7.5/30/ 
60/150/300/600/ 
900V AC. 0/300uA/ 
1.5/6/15/150/60/ 
600mA/1/1.5/6A 
DC. 0/1.5/6/15/ 
60/150/600mA/ 
1.5/6A AC. 0/200/3k/30k ohms. DC 
accuracy 1%. AC 1.5%. Knife edge 
pointer, mirror male. Complete with 
sturdy metal carrying case, leads and 
instructions. 
OUR PRICE £10.75 P&P 50p 

MODEL AS.100D VOM 
100,000 opv. 
Mirror Beale. 
Built-in meter 
protection. 0/3/ 
12/60/120/300/ 
500/1200V DC. 
0 6 30 120/3001 
600V AC. 0/10µA/ 
6 60 300mA/ 
12 Amp. 0/2Ki 
200K/2M/200 Meg 
Ohm. -2010 17d8. 
OUR PRICE £17.50 P6P 30p. 

KAMODEN HM720B 
Input impedente 10 
Megohms. Ranges: - 
01.25/1/2.5/10/50/ 
1000V DC. 0/2.5/10 
50/250/1000V AC. 
0/25uA/2.5/25/250 
mA DC. 
0 5k/50k/500k/5 M 
500 Megohms 

OUR PRICE 
E21.00 P&P40p 

FET VOM 

KAMODEN 360 MULTIMETER 
H en sensitivity. 
DC 100kohm/ 
AC 10kohmN 
5" mirror male, 
overload protect- 
ed. Ranges: 0.5/ 
2.5/10/50/250/ 
1000V DC. 5/10/ 
50/250/1000V 
AC. Current: 
0.01 mA/0 5/5/50/ 
500mA/14A. 
Resistance: 0.1/ 
1/10/100 ohms/ 
1/10/100k ohms/ 
10/100M ohms. 
Decibels -20 to 
. 62dB. Battery operated. Size: 180 s 
140 a 80mm. Supplied complete with 
test leads etc. 

OUR PRICE £17.50 P & P40p 

TMK MODEL 117 FET 
ELECTRONIC VOLTMETER 
Battery operated. 
11 Meg input, 26 
ranges. Large 4%" 
mirror scale. Size: 
149x117x80m 
0.3-12000V DC. 
3-300V RMS AC. 
8-800V P -P. 
DC current 0.12- 
u2mA. Resistance 

pp to 2000MOhms. Decibels: -20 to 
.51dB. Supplied complete with leads 
and instructions. 
OUR PRICE £18.50 P&P20p 

TMK 100K LAB TESTER 
100,000opv. 6%" 
male. Buzzer 
Mort circuit check. 
Sensitivity 100000 
opv DC. 5kN AC 
DC Volts: 0.5/2.5/ 
10/50/250/1000V 
AC. 3/10/50/250/ 
500/1000V DC. 
current 10/100uA/ 
10/100/2.5/10A. Resistence: 
lk/10k/100k/10 Mee/100 Meg ohms. 
Decibels: -10 to .49dB. Plastic case 
with carrying handle. Size: 190 e 172 
x 99mm. 
OUR PRICE £19.95 P&P 30p 

LB4 TRANSISTOR TESTER 
Tests PNP or NPN 
transistors. Audio 
indication. Operates 
on two 1.6V 
batteries. Complete 
with instructions etc. 
OUR PRICE 
£4.50 P&P 20p 

MODEL C1092 
Jewel movement, 
attractively moulded 
case ith edgwise 
ohms adjustment. 
Ranges: 0.3/15/150/ 
300/1200V AC, 
12500 opv). 0-6/30/ - 
300/600V DC, 
(5000 opv). 0.300 
RA/0.300rnA DC. 

esistance: .10 & 
100. -10ro+16dB. 

Supplied with battery 
test lead. end date 
booklet. Size: 121 x 73 x 29mm. 

OUR PRICE f3.95 P&P20p 

U435 MULTIMETER 
20.000opv. Ranges: 

75mV/2.5/10/25/ 
100/250/500/1000V 
DC. 2.5/10/25/100/ 
250/500/1000V AC. 
Current: 50uA/1/5/ 
25/100mA/0.5/2.5A 
DC. 5/25/100mA/ 
0.5/2.6A AC. Resist. 
ance: 0.3/3/30/300k 
ohms. Size: 205 x 110 x 84mm. SuV- 

plied complete with bade. uiocodi4 
ps and steel carrying case. 

OUR PRICE £8.75 P&P 30p 

HIOKI 750X VOLT-OHM- 
MILLIAMETER 
43 ranges: 0-0.3/0.6/ 
1.5/3/6/12/30/60/150/ 
300/600/1,200V DC. 
0-3/6/15/30/60/120/ 
300/600/1,200V AC. e 
Current: 0-30/60u A/ íes 

1.5/3/15/30/150/300 
mA/6/12A. Resistente: 
0-3/300k/3/30Mohms. 
Decibels: -10 to +17dB. Outpput:- 
0-36/15/30/60/120/300V. Accur. 

_my t 3% DC + 4% AC. Sensitiv'ty 
50,000 opv DC, 5.000 opv AC.4 inch 
meter. Built in protection. Size: 57 e 

2 0 153mm. 

OUR PRICE £11.95 P&P 40p 

Model HT100B4 MULTIMETER 
Overload protected. 
shock proof circuits. t 
9.5uA Meter with 
mirror scale. Sensitivity ! 

100kV. Polarity change 
switch. Ranges: 0.5/2.5/ 
1-/50/250//1,000 
Volts DC. 2.5/10/50/ 
250/1,000 Volts AC. 
DC resistance' 0-20/ 
200k/2/20 Meg. ohms. 
DC current:- 10/250uA/2.5/25/250 
mA/10A. AC current: -0-10A. -20 
to .62dB. Operates from 2 o 1.5V 
batteries. Size: 180 x 134 x 79mm. 
OUR PRICE E17.50 P&P40p 

HIOKI 720X VOM 
A versatile, 
accurate maasur- 

20 
instrument. 

opv. 0/ 
5/L5/100/500/ 
1000V DC. 0/10, 
50/250/1000V 
AC. 0-50uA/ 
250mÁ.0 20k/ 
2 

OUR PRICE 
£5.97 
P&P 30p 

MODEL C7202EN 
20.000 o.p.v. DC. 
10.000 o.p.v. AC 
Mirror Scale. 
5.26/60/250.500/ 
1000,2500 V. DC. 
10,50/100/500/1000 
V. AC. DC Resistance 
x 10, x1000 (300 
centre scale) DC 
Current 50.1A/ 
25mA/250mA. -20 
to +68 dB. 

OUR PRICE E6.95 P&P30p 

MODEL C7208FM 
30,000 opv DC. 
15,000 opv AC 
6.3.15:60 300 600 

1200 V. DC. 6 30 
120'800/1200 V. AC. 
DC Resistance x 1, 
+10, x100, x1000 
150(1 centre scale) 
DC Current 30uA 
3 30 600mA.--20 to +63d B. 

OUR PRICE £6.95 P&F30p 

U4324 MULTIMETER 
High sensitivitv, over- 
load_ pprrotected. 
00.2/3/ Ranges: 
60/120/66//í/1200V 13o/ 

3/ 60060//50 

300/600/900V6 AC. 
Current: mO 
0.30 mA DC. 
3A .300mÁ/ 
2A 
25/500 

Resistance: 
ohms/0.5/5/50/500k 
Decibels: . 

98 
63 : -10 mz 

16e x a 63mds, Supplied lad comp- 
iete with test leads, spare diode and 
instructions. 
OUR PRICE £9.85 P&P 30p 

TMK MODEL TW5OK 
46 

le.ran 

gg 

50k/V 
rDCr 

50kN AC. 
DC Volts: 0.125/ 
0.25/1.25/2.5/5/10/ 
25/50/125/250/ 
500/1000. AC Volts 
1.5/3/5/10/25/50/ 
125/250/500/ 
1000. DC current 
25/50uÁ/2.5/5/25/ 
50/250/500mA/5/ 
10A. Resistance: 
10 /1 Meg/ 
10 Meg ohms. -20 to .81.5dB. 
OUR PRICE E12.50 P&P 20P 

370WTR MULTIMETER 
Features AC current 
ranges. 20.000opv. 
0/0.5/2.5/10/50/ 
250/500/1000V DC. 
0/2.5/10/50/250/ 
500/1000V AC. 
0/50uA/1/10/100 

Á/1/10A DC. 
0/100mA/1/10A 
AC. 0/5k/50k/500k/ 
5 Meg/50 Meg. 
Decibels: _mate +42d8. 
OUR PRICE £19.95 P&P 300 

KAMODEN TT35 
TRANSISTOR TESTER 
High quality 
instrument to 
test revers leek 
current and DC 
current. Ampli- 
fication factor of 
NPN, PNP, diodes, 
transistors, SCR's 
etc. 4" square 
clear tale meter. 
Operates from 
internal batteries. 
Compete with 
instructions, leads 
carrying handle. 

OUR PRICE £17.50 P&P40p 
U4341 Multimeter & 
Transistor Tester. 
27 ranges. 16,701309v. 
Overload protected. 
Ranges' 0 3/1 5/6/ 
30/60/150/300/900V 
DC. 1.5/7.5/30/160/ 
300/750V AC. 
Current: 0.08/0.6/ 
6/80600mA DC. 
0.3/3/30/300mA AC. 
Resistance: 0.08/ 
0.6/2/6/20/60/200k ohms/2 Mohms. 
Battery operated. Supplied complete 
with probes, leads and steel curving 
mac Size: 115 0 215 x 90mm. 

OUR PRICE £11.00 P&P30p 

MODEL C7080EN 
Giant 6" mirror 
male. 20,000 op 
0/0.25/1/2.5/10/ 
50/250/1000/ 
5000V DC. 
0/2.5/10/50/250/ 
1000/5000V AC. 
0/SOuA/1/10/ 
100/500mA/10A 
DC. 0/2k/200k/ 
20 Meg. -20 to 050dß. 
OUR PRICE £19.95 P&P35p 

U4317 MULTIMETER 
High sensitivity 
instrument for field 

d laboratory work. Lam\ 
Knife edge 

mirror scale. 
ointer, 

Overload 
-- 

protection 
100mV/ 

O 5/2.5/10/25/50/100/250/500/1000 
V DC. 0.5/2.5/50/100/250/ 

Current: 500/1000V AC. Current: 50uÁ/0.5/ 
1/5/1050/250mA/1/5A DC. 0.25/ 0.5/1Res- 
istance: 

1óA AC. Res - 
mance: 0.5/10/100/200 ohms/1/3/ 
38/300k ohms. Decibels: -5 to +10dB 
Battery operated. Size: 

corn 
ca 90mmcarrying o 

case e 
115 0 

Supplied in 
P ete with leads. 

OUR PRICE £17.00 P&P 40p 

S100TR MULTIMETER 
TRANSISTOR TESTER 
100,000opv. Mirror 
sale. Overload 
protection. 0/0.12/ 
,/3/12/30/120/ 

600V DC. 0/6/30/ 
120/600V AC. 
0/12/600uA/12/ 
300mA/6/12A DC 
0/10k/1 Meg/ 
100 Meg. 
-20 to +50dB. 
0.01-0.2 MFD 
Transistor tester measures Alpha. Bata 

band ICD. Complete with instructions, 
atteries and leads. 

OUR PRICE E19.95 P&P25p 

MODEL 500 
30,000 opv with 
overload protect. 
lion. Mirror tale. 
0/0.5/2.5/70/25/ 
100/250/500/ 
1000V DC. 
0/2.5/10/25/100/ 
250/500/1000V 
AC. 0/50uA/5/50/ 
500mA. 12A DC. 
0/601s/6 meg/60 megohms. 

OUR PRICE £13.95 Carr. paid 

KAMODEN 72.200 Multitester 
High itivity 
testa ïóó 000 opv 
Overload protected. 
Mirror tale. 
Rnrpaa -0/.061.3 
3/30/120/600/ 
1200V OC, 0/3 
12/60/300/11200 
V AC. 0/6uÁ/ 
1.2mA/120mÁ/ 
600mA/12A DC 
0/12A AC. -20 to 
+63dó.0/2k/200k/ 
2 Meg/200 Megohms. 

OUR PRICE £22.50 P&P 30p 

SWR METER Model SWR3 
Handy SWR meter for 
transmitter antenna align- 

ément, with built-in field 
rength meter. Accuracy 

5%, Impedance 52' Indic- 
tor 100uA DC. Full 

male 5 section collapsible 
antenna. Size 145 o 50 x 
60mm. 
OUR PRICE £425 P&P 30p 

MODEL PL436 
20,000 opv DC. 
8000 opv AC. 
Mirror scale 
6/3/12/30/120/ 
800V DC.3/30/ 
120/600V DC. 
60/600µA/60/ 
e00mA. 
10/100K/1 Meg/10 Mag Ohm. 

20ío 48dB. 
OUR PRICE £6.97 PAP 30p 

U91 Clamp VOLT 
AMMETER 
For measuring AC volt- 
age and current without 
breaking 
300 600V AC. Currrepnpt: 
10/25/1O0/25000,A. 
Accuracy 4%. Size 5 x 
94 x 36mm. Complete 
with carrying case, leads 
and fuses. 

OUR PRICE £14.00 P&P30p 

HIOKI MODEL 700X 
100,000opv. Overload 
protection. Mirror male. 
0.3/0.6/1.2/1.5/3/6/ 
12/30/60/120/300/ 
800/1200V DC. 
1.5/36/12/30/60/150/ 
300/600/1200V AC. 
15/300A/3/8/30/60/ 
150/500mA6/12A DC. 
2k/200k/2M/20MOhms. 
-20 to +63dß. 

OUR PRICE £14.95 P&P3op 

MODEL AF.105 VOM 
50.000 opa. Mirror 
scale. Meter 
protection. 
0/ 3/3/12/80/120/ 
300/600/1200V DC. 
0,6/30/120/ 
300/800/1200V DC. 
0.30pA/8/ 
60/300 mA/ 
12 Amp. 0/10K/ 
1m/1411/100 
Meg Ohms. -20 to 17dB. 
OUR PRICE £12.50 P&P 30p. 

CI5 PULSE OSCILLOSCOPE 
For display of pulsed 
and periodic wave- 
forms in electronic 
circuits. VERT. AMP. 
Bandwidth: 10MHz. 
Sensitivity at 100k Hz 
V RMS/mm: 0.1-25: 
HOR. AMP. Bend. 
width: 500kHz. 
Sensitivity ay 1000K6 
V RMS/mm: 0.3-25 
Preset triggered sweep 
1-3000usec. Free running 20-200 
kHz in nine ranges. Calibrator pile 
220 x 300 x 430mm. 115-230V AC. 
OUR PRICE £44.00 Carr. paid 

ALL PRICES 
EXCLUDE VAT 

Also see following pages 
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SINCLAIR DM2 DIGITAL 
MULTIMETER 

Will measure AC and DC volts. AC 
and DC current. and resistance in a 

total of 20 ranges The large light 
emitting diode display will read up 
to 1999 and automatically indicate 
polarity Indication of positive and 
negative overload is also provided. 
The instrument is fitted with a 
combined carrying handle and 
bench stand and sockets are 
provided for the connection of an 
external power supply. 
RANGES: 
DC VOLTS: le. 10.100v, 1000v. 
AC VOLTS' 1v.lOv.100v.1000v. 
DC CURRENT. 1mA.10mA. 
100mA,1000inA. 
AC CURRENT: 1mA.10mA. 
100mA. 1000mA 
RESISTANCE lk.10k.100k.1000k. 
OUR PRICE £59.95 P & P 50p 

RUSSIAN CI16 Double Beam 
OSCILLOSCOPE 
5 MHz pass band. 

m 
Sarate V 1 and Y2 
S plifiers. Rectang- 
ular jar 5" e 4" CRT. 
Calibrated tri 

sae asp tr m 0. 
100 rinses/cm- 

base runni50Ha time 
base S MHz. 
Cat time base 
Supplied c and amplitude Calibsator. 
Supplied peed complete withall accessories 
and Instruction manual. 

OUR PRICE £87.00 Carr. paid 

MODEL TE15 
GRID DIP METER 
Transistorised. Open 
ates as Grid Dip, 
Oscillator, Absorb. 
tion Wave Meter and 
Oscillating Detector. 
Frequency ranrqg enc 

-280MHz 
oils. 500uÁ 

MODEL TE20 RF SIGNAL 
GENERATOR 
Six bands. 120kHz- 
260MHz. Dual output 
RF terminals. Separate 
variable audio output. 
Accuracy t 2%. Audio 
output to 8V. Power requirements: 
105-125V, 220-240V AC. Size:193 

265 x 150mm. Complete with test 
leads etc. 
OUR PRICE £18.95 PAP 50p 

BH001 HEADSET and Boom 
Microphone 
Moving coil. Ideal 
for language 
teaching. 
tommuñi 
cations etc. 
Headphone impedance 16 ohms. Mie 
rophone impedence 200 ohms. 
OUR PRICE £5.95 P&P30p 

TE22 SINE SQUARE WAVE 
AUDIO GENERATOR 
Sine 2ocps 
to 200kHz 
on 4 bands. 
Square 20 
cps to 30 
kHz. Output Output 

5000Ohmse 
200/250V 
AC operation. Supplied brand new 
guaranteed, with instruction manual 
and 

OUR PRICE £24.95 P&P 50p 

T.T.C. SPRITE 
STEREO 
HEADPHONES 4i 

Feather weight 
5 oz) Dynamic . 

stereo headphones 
- 

prroviding high quality 
reproduction at a budget price. 
Soft removable ear pads and 
adjustable headband. Speaker 
size: 28mm. Impedance: 8 ohms. 
Frequency response: 30 13000 Hz. 
OUR PRICE £1.95 P&P 30p 

a 

FM TUNER CHASSIS 
6 transistor 
high quality 
tuner. Sizeonl 

-101 x153 63mm 
3 IF stages. 
Double tuned 
discriminator. 
Ample output to feed most amplifiers. 
Operates on 9V battery. Covers 88- 
108MH . Ready built, ready for use. 
Fantastic value for money. 
OUR PRICE £8.95 P&P 20p 
Stereo Multiple. Ad..,itor 15 95 ratio 

eitere 144. 

a 

AUDIOTRONIC 
LOW NOISE CASSETTES 
TYPE 5 10 25 
C60 
C90 
C120 

£1.57 
£2.24 
£2.73 

£3.00 
£4.25 
£5.17 

£7.08 
£10.00 
£12.24 

PAP 3p each. 10 and over Post Free 

meter. .9V battery 

1 BO x180 a 4omm. 
OUR PRICE (17.50 P&P 30p 

MODEL U4311 Sub -standard 
Multi -range Volt -Ammeter 
Sensitivity 330 
Oh s/Volt AC 
and DC. 
Accuracy 0.5% 
DC. 1% AC. 
Scale length: 
165mm. 
0/300/750uA/ 
1.5/3/7.5/15/ 
30/75/150/300/ 
750mA/1.5/3/ 
7.5A DC. 0/3/ 
7.5/15/30/75/ 
150/300/750mA/ 
1.5/3/7.5A AC. 
0/75/150/300/750mV/1.5/3/7.5/15/ 
30/75/150/300/750V DC. 0/750mV/ 
1.5/3 /7.5/15/30/75/150/300/750V 
AC. Automatic cut out device. Supp- 
lied complete with test leads, manual 
and tost certificates. 
OUR PRICE £52.00 P&P 50p 

UNIPEX 
NT 100A 

The unipex 
NT100A is 
compact 

portable transistorised PA 
amplifier. This versatile unit has a 
maximum output of 10 watts 
R MS and operates on any 10-16V 
DC source. negativee or positive 
ground and) s only 1.5A at rated 
output. Supplied complete with 
mounting brackets etc. plus full 
installation and operating 
instructions 
OUR PRICE £21.75 P&P 50P 

DT 124 
POWER 
UNIT e, 
220 240V - 

AC Input 
Output 6, 7.5 or 
9V DC 400mA 
OUR PRICE £2.20 P&P sop 

TRANSISTORISED I.C.R. A.C. 

BR/8 MEASURING BRIDGE 
A new portable 
bridgeoffering 

_ 
Q c I ant range and 

y et bw 
, V 0 Y cost Resistance: 

e B ranges: anges: 0.1 
ohm -11.1 megohm * 1% Induct- 

.: 6 ranges: 1 microhenry-111 
henries z 2% Capacity: 6 ranges: 
lOpf-1110 mid t 2% 'Turns Ratio: 
6 ranges: 1 1 1000-1:11100 t 1% 
Bridge Voltage at l .000cps. Opera- 
ted from 9 -volt battery. 100 micro - 

amp meter indication. Size 71" x 
x2 

OUR PRICE f27.50P6P30p 

PS200 Regulated POWER 
SUPPLY UNIT 
Solid state. Variable L. 
output 5-20V DC 
up to 2 Amp. Inde. 
pendantmeters to 
monitor voltage and 
current. Output 
220/24 AC. 
Size. 1900 x 136 x 
98mm. 
OUR PRICE £19.95 P&P50p 

EA41 REVERBERATION 
AMPLIFIER 
Self contained, 
transistorised 9 2_ b itery ope ted. 
Sirnply plug 
microphone, on, guitar etc. and output to 
your amplifier. Volume control and 
depth of reverberation control. Beau - 
walnut cabinet. 184 x 77 x 108mm. 
OUR PRICE £7.50 P&P30p 

RANK AUDIO 
RA 210T STEREO AMPLIFIER 
7'. 7'. watts rms. Inputs for 
magnetic phono. tuner. tape and 

x. Separate base, treble, 
balance and volume controls. 
Headphone socket. Teak case. 
Unrepeatable offer 
OUR PRICE £17.50 P&P 50p 

WALKIE TALKIES 
SKYFON NV7 {'7 
Super ow t 
transmitter 

100MW 
on 

volume 
11 buzzer and 

n of/ 
control. 7 transistors. 
Telescopic rod. 
antenna. 

OUR PRICE £31.50 
Per PAIR P.&P50p. 

La NOT LICENSABLE 
INTHE U.K. 

ELECTRONIC 

OEM aV ,/, 
,,,,,je 

We carry a tremendous range of 
both pocket and deskcalcula- 
tors from as little as £8.90 
Owing to tire demand it is not 
possible to include them in this 
advertisement. so entl faro r 
latest price list or call into any 
branch 

MP7 MIXER -PREAMPLIFIER 
5 Microphone 
induit each with 
individual gain. 
controls enabling 
amples. mixing 
127 facilities. em. In optits: Mi.ted. Star: 235 
127 x 73mm. oh shah- n 3mV 

504m 2xk: 
Phono 

600 hers. Phono. VMag.1 

4mV SOtp 250Commie 100mV 1 

Meg. Output 250mV look. 
OUR PRICE E8.97 P&P20p 

AUDIOTRONIC AHA101 
Stereo Headphone Amplifier 
All silicon, -- transistor 
a plif per oper- 
ates from mag-, 
neti<, ceramic 

t 7 
inputs with 
twin stereo heavolume 

controlsntr 
outputs ands 

sechannel. arate Ie for each 
Operates from V.battery. 

INPUTS: 550 and r 
channel. 50mV per 

OUR PRICE £8.50 P&P 30p 

TE16A TRANSISTORISED 
SIGNAL GENERATOR 
5 ranges 400kHz 
to 30 MHz. An 
inexpensive 
instrument for 
the handyman. 
Operates on 9V 
battery. Wide 
easy to read 
sale. 800knz 
modulation. 
Size. 149 x 149 x 92mm. Complete 
with instructions and leads 

OUR PRICE £8.97 P&P 30p 

TE -200 RF SIGNAL 
GENERATOR 
Ac wide range 

signal generator je 
rig 120 kHz -500 

9a . 
MHz on bands. 

F - 
Venable calibrated. 
Venable R.F. 
attenuetor audio output. ltnl socket 
for calibration. 220.'240V a.c. 
Brand new with instructions. 
Size 140mm s 215mm s 170mm. 
OUR PRICE £19.95 PAP SOP 

BATTERY/LEVEL PANEL 
INDICATOR 
250 uA 18mm 

18mm Panel 
mounting 
OUR 
PRICE 
75P6P 

15p Discounts for quantity. 

NEW GOLDRING G102 KIT 

Belt -drive 2 -speed turntable in kit 
form complete with pick up arm 
and head shell. 
OUR PRICE £16.95 P&P 75p 

VHF 105 
This unit will give 
instant reception 
of the ground -to - 
air. air -to -ground 
waveband Simply 
place beside any 
AM or FM Radio. 
covering 535 1605kH .88 108 
MHz no 
tied, This i s eter n s 
self powered by one 9 -volt (PP3 
Typ ) b tt y d pl t 
with a full set of instructions and 
battery. 
OUR PRICE £3.50 P&P 50p 

MINIATURE ORGAN 
MUSIC MASTER AM100 

Spanning 
nearly .two 

in iva ng 
serni- 

to es 
This instrument 

will give hours of enjoyment 
to all the family. Beautifully 

finished. The Keyboard range can 
be adjusted to be in tune with any 

instrument. Operates from 
internal 9V b ttery. Fitted with 
on aft switch, vibrato switch, 
earphone socket and external 

9V D.C. socket. 
OUR PRICE £7.95 P&P 50p. 

BINATONE DIGITAL CLOCK 
Attractive 
ivory case. 
Large clear 
numbers for 
hours. minutes 
end seconds. 
A.C. 240V operation. 
Size approx. 62 x 3 x 31 inches. 
OUR PRICE £4.50 P&P 50p. 

Just arrived - the sensational 
WIEN ET1008 __ 
CASSETTE! 
RECORDER 

ARF 300 AF/RF SIGNAL 
GENERATOR 
AIL transistorised 
compact fully 
portable. AF sine - 
wave 18Hz to 220 
kHz. AF square 
ware 18Hz to 100k 
Hz. Output Square/ 
Sire wave 10V, 
P -P RF 100kHz to 
200MHz. Output 
1V maximum, 
220/240V AC operation, Complete 

ttb instructions end leads. 

OUR PRICE £37.50 P&P 50p 

VU METER TYPE 3 
Size: 33mm 20mm. 
£1.25 P&P 15p 

highly 

end 
a 

mended 
cois tte- 
deratthis 

really low Laskys 
price. 
FANTASTIC VALUE! 

ONLY 
£8.95 

P&P 50p 

SINCLAIR 1C12 
INTEGRATED 
CIRCUIT 
AMPLIFIER \el .jik 
complete 
printed cirbuit 
mounting board. 
OUR PRICE £1.50 P&P15p, 

SDH8V MONO/STEREO 
HEADPHONES 
Volume control for 
each channel. 4/16 ohms 
impedance. Frequency 
response 20Ha-1BkHz. 
Complete with 10ft. 
coiled lead and jack plug. 
OUR PRICE £4.97 P&P 30p 

SPECIAL OFFER! CONVERT YOUR 
STEREO SYSTEM TO 4D SOUND 

This clever unit enables you to add 
413 sound to your existing system. 
Complete with simple connection 
details. Use this convener 
(together with 2 extra speakers) to 
achieve the fantastic 40 quadro- 
phonic sound i The effect of being 
immersed within the music 
becomes a thrilling new 
experience (2 year guarantee). 
OUR PRICE £3.95 P&P sop 

SINCLAIR Project 80 Modules 
240 Power Amp. C5.95 P&P15o 
260 Power Amp. [7.45 Pa P15p 
Stereo 90 Pre.Amp. 013.95 P a P 15o 
Active Filter Unit [7.45 P& Pise 
FM Tuner E13.95 Pe P 15 
Stereo Decoder E8 95 I I P 159 
PZ5 Power Supply [5.95 P O P ree 
P28 Power Supply C13 95 P & P lep 
P20 Power Supply £8.45 P a P 30o 
Transformer for PZ8 [4.05 P a P 56e 

SINCLAIR Project 80 Packages 
2eZ40 Stereo 80 P25 [25.44 

I P & P 350 2e240 Stereo en P28 C27.94 
23260 Stereo 80 PZ8 129 84 I 

each 

TE1021 Stereo Listening Station 
For balancing 
and gain selection 

f loudspeakers 
with additional 
facility for stereo 

switcphfiing.eTwo 
pain controls, speakers on -off slide 
switch, stereo headphone socket. 

OUR PRICE £2.25 P&P 15p 

HIGH QUALITY 
CONSTRUCTION 
KITS 
WE ARE 
STOCKISTS AT 
Oxford Street( 42& 

257 Tottenham Court Road. 
34 Lisle Stree , 152. Fleet Street. 
311 Edgware Road. CROYDON 
BIRMINGHAM KINGSTON 
LEICESTER NORTHAMPTON 
SOUTHEND TUNBRIDGE WELLS 
WOLVERHAMPTON branches. or 
by Mail Order. 

All kits are omplete with compre- 
hensive easy to follow instructions and 
covered by full guarantee. 
Post and Packing 15p per kit. 

AF20 Mono amplifier E5 61 
AF25 Miser £329 
AF30 Mono pre -amplifier _ E3 20 
AF35 Emitter amplifier E2 42 
AF80 0.5W rms. amplifier.. E4 56 
AF305 Intercom E767 
AF310 2 Mono Amplifier E7 55 
M160 Multi -vibrator £218 
M1302 Transistor tester £0 33 
M191 VU Meter £537 
M192 Stereo balance meter £5 93 
L F380 ouadraphonic device E 6 02 
AT5 Automatic fight control E3 75 
AT30 Photo celi switch unit E 6 65 
AT50 400W trim light 

dimmer/speed control £51a 
AT56 2,200W tow light 

dimmer/speed control E6 75 
AT60 1 channel light control F 10 82 
AT65 3 channel light control E 16 52 
GU330 Tremolo )nil E8 10 
H F61 Diode detector f 3 67 
HF65 FM transmitter E3 21 

HF75 FM receiver E3 66 
HF310 FM tuner E1632 
HF325 Deluxe FM tuner £26 33 
HF330 Decoder I1 -1F310/3251 01055 
GP310 Stereo preamplifier 

for use with 2 x ÁF310 E22 98 
GP312 Circuit board E1002 
GP304 Circuit board . £S 33 
HF380 lw/vhf aerial amplifier £602 
HF395 broadband aerial amp. E210 
N T10 Stabilised polder supply 

100mA,9V E627 
N T300 Stabilised p. supply E13 16 

NT310 Power Supply 240 V AC 
or2.18VDC .2 amps E564 
NT305 Voltage converter E 5 64 
NT315 Power supply 240V AC 

to4.5/15V DC, 500mA E12 06 

Amateur Electronics by Josty.Kit, 
the professional book for the amateur 

from basic 
<ipals to advanced electronic techniq- 
ues. Complete with circuit board for 
AEI to AE 10 listed below, 
OUR PRICE £3.30 (No VAT) 
P&P 25p plus VAT. 

AEI 100mW output stage £ 1.55 
AE2 Preamplifier C 1.32 
AE3 Diode receiver... E 2.05 
AE4 Flasher £1 26 
AE5 Astable multi -vibrator Er. 14 
AE6 Monostable multi vibrator Ertl 
AE7 RC genera.).... £ 1.011 
AE8 Bass filter £105 
,1E9 Treble filter C 1.05 
AE10 CCIR filter 11.05 

Also see previous page 

ALL PRICES 
EXCLUDE VAT 
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PANEL METERS 
SEW PANEL METERS ARE STOCKED AT OUR 

3 LISLE ST.. 311 EDGWARE RD., & 152 FLEET 

ST.. BRANCHES or order by post. 

USED EXTENSIVELY BY INDUSTRY, GOVERNMENT DEPARTMENTS, EDUCATIONAL AUTHORITIES ETC. 

Over 200 ranges in stock -other ranges to order. Quantity discounts available. Send for fully illustrated brochure. 

CLEAR PLASTIC MODEL S0640 
Size: 85 x 64mm 

SQlA .. .. .. [3.90 
£3 85 

2000A .. .. C3.80 
500uA £3.75 
50-0-50u71 £3 es 
100.0.100uA.. £380 
1mA .. .. .. £3.76 

5mA . .. .. £3.75 
10mA .. .. .. £3.76 

50mA .. .. .. [3 76 
£375 
£3.75 
[3.75 

5A DC .. .. £3.75 
10A DC .. .. £3.76 
xv rV` [3.76 

10V DC .. .. 

20V DC .. .. 

300V DC .. .. 
15V AC .. .. 
300V AC .. .. 
VU Meter .. 

£3 75 
£3 76 
[3 76 
[3 75 
[3 85 
£385 
0400 

°Items with asterisk are Moving Iron 
type, all others are Moving Coil 

CLEAR PLASTIC MODEL SW100 
Size: 100 x 80mm 

50uA .. .. .. E4.70 
C4.60 

SOOuA .. [4.40 
50-0.50uA . £4.6o 
100-0.100uA.. [4.66 
1mA .. .. .. f4.40 

C4 40 
£4.40 
C4.40 
c4.40 

300V DC .. .. C4 AO 

150V AC 
300V AC . 

VU Meter 
4 55 

t500 

CLEAR PLASTIC MODEL S0830 
Size: 110 x 83mm 

100uA .. .. £4 35 
200uA .. .. [4.30 
500uA .. [4.2s 
50.0-50uA . t4.35 
100.0-100uA.. E4.30 
1mA .. .. .. [420 
5mA .. .. .. [420 

[4 204.20 

50mA .. .. .. £4.20 
100mA .. .. [4 20 
500mA .. .. £4 20 

£4.20 
£4.20 

10A DC £4 20 
5V DC .. .. u zo 

10V DC .. 

20V DC .. .. 

50V DC . .. 

300V DC .. .. 

16V AC .. .. 
300V AC .. .. 
VU Meter .. .. 

C4 20 

£4 20 

CO 20 

C4 20 
£4 30 
£4 30 
u50 

CLEAR PLASTIC MODEL MR45P 
Size: 50 x 50mm 

EDGWISE MODEL PE70 
Size: 90 x 34mm 

50.0.50uA 
100.0-100uA.. 
1mÁ .. .. 
300V AC .. .. 
VU Mater .. .. 

[4.26 
£420 
[4.15 
[4.27 
£420 
£415 
[3.95 
[4.05 
£440 

50.00.50uA 
100.0-100rA.. 
500.0-500uA.. 
1mA .. 
5mA .. 
10nA.. 
50 A 
100mA 
500mA 
1A DC 
5A DC 
10V DC 
20V DC 
50V DC 
300V DC 
15V AC .. 

£3 30 
[3.25 
£3 20 
£310 
[3.26 
[3.20 
£3.05 
£306 
£3.06 
[3.05 
[3.05 
£3 06 
f306 
£3 05 
£306 
£305 
£3 06 
C3.06 
C3 06 
£3 15 

300V AC .. 
S Mater 1mA 
VU Meter .. 

1A AC .. 
5A AC .. 
10A AC .. 
20A AC .. 
30A AC .. 

f316 
£3 06 
£350 
[305' 
C305 
£305 [306 
[306' 

CLEAR PLASTIC MODEL MR 65P 
Size: 86 x 78mm 

50-0-50uA 
100-0.100uA.. 
500-0-500uA.. 

5mA .. 
10mA.. 
SOmA .. 
10OmA 
500mA 
1A DC 
5A DC 
10A DC 
15A DC 
20A DC 
30A DC 
50A DC 

10V DC .. .. 

20V DC .. .. 
50V DC . 

150V DC .. .. 

£4 05 
[3 95 
£390 
[3 85 
C395 
C3 90 
£3 80 
C380 
£3 80 
C3 80 
C3 80 
£380 
£3 80 
C380 
£380 
C380 
C380 
C3 80 
£390 
£395 
C415 
1380 
£380 
[3 80 
C380 
£380 
£3 80 

300V 4 .. .. [3 so 
7S J AC .. C3.90 
50V AC . .. [3 90 
150V AC .. .. £3 90 
300V AC .. .. [3 90 
500V AC .. .. u 00 
S Meter lmA.. [ 90 
VU Meter . C420 
1A AC .. . C3.90 
5A AC .. . [.Io 
10AAC .. . f.Bo 
20A AC .. . 

[ .80 
30AAC . . C380 
50mA AC .. [ .90 
100mAAC .. [ Bo 
200mAAC . [380 
500mAAC .. £3.80 

CALL INTO YOUR NEAREST 

LASKYS BRANCH OR 

SEND COUPON BELOW 

FOR NEW 32 PAGE 

HI-FI PRICE LIST 

MODEL ED107 EDUCATIONAL METER 
Size: 100 x 90 0 150mm including terminals 

A range of high quality 
idOvine coil instruments 
eal for school experi- 

ments and other bench 
applications. 3" mirror 

male. The meter move- 
ent is easily accessible 

to demonstrate internal 
working. 

100uA .. 
50-0-5046 .. 

£8 70 
£8.10 
£8 10 
17 BO 

£7.80 
[7.80 
£7 80 
£7 80 

10V DC . n.80 
15V DC .. . n.80 

56V DG .. .. 
31RrPDC .. .. 
500mA/5A DC 
5V/50V DC .. 
5V/15V DC .. 
1/5A DC .. .. 

[7.80 
£7 60 
[7.80 
£8.80 
£8.80 
£8.80 
£8.50 

CLEAR PLASTIC MODEL MR 85f' 
Sise: 120 x 11001m 
5044 .. .. .. [5.50 
100uA .. .. £5.55 
200uA .. .. £5.60 
5U0uA .. [6.40 
50.0.50uÁ [5.56 
100.0.100uA.. £6. s0 
500-0.500uA.. £5.36 

£6.35 
1-0-1mA .. .. [5.35 
5mÁ . .. £6.36 
10mA .. .. £6.36 
50mA.. .. £5.36 
100mA 16.35 

m 
.. 

500A .. [5.76 
1A DC .. E6.36 
5A DC .. £6.36 
15A DC .. £5.35 
30A DC .. £6.66 
10V DC .. £5.35 
20V DC .. £6.36 
50V DC .. .. [5.36 
150V DC .. .. [5.35 

300V DC .. .. 15.40 
15V AC . .. [545 
300V AC .. . . [546 
S Meter lmA.. [s35 
VU Meter . £5 70 
1A AC .. . 1535 
5A AC .. . [6.35 
10A AC .. . [6.35 
20A AC .. . [5.35 
30A AC .. .. 15.35 

CLEAR PLASTIC MODEL MR38P 
Size: 42 x 42mm 
50uA £320 

0.t5 
[3.10 I . 

SOOuA .. £2.90 -` 
50.0-50uÁ [3.15 
100.00.100uA.. £3.10 
500-0-500uA.. £'2.86 

£2.86 
1-0-1mA .. .. [2.85 
2mA .. .. .. [2.85 
5mA .. . [2.85 
10mA.. .. [2.86 
20mA.. £286 .. 
SOmA .. .. [2.86 20V DC .. 
100mA .. C285 50V DC .. 
150mA .. [2 85 100V DC .. 
200mA .. E2.85 150V DC .. 
300mA .. £2.85 30OV DC .. 
500mA .. [2.e5 500V DC .. 
750mA .. f2.86 750V DC .. 
1A DC C2.86 15V AC .. 
2A DC .. [2.86 5OV AC . 

5A DC .. [2.85 i50V AC .. 
10A DC .. £2Bs 300V AC .. 
3V DC .. [2.86 
10V DC .. [2.86 S Meter 1mA. 
15V DC .. [2.85 VU Meter.. . 

£286 
£2.8 
[2.8 
£2.90 
£2 9 
£2 9 
£2.95 
£29 
[2.9 
£2º 
£2.9 
£31 
£2 8 
£3 30 

BAKELITE MODEL SOO Enlarged Window 
Size: 80 x 80nm 

50-0-50uA 
100-0-100uA.. 
1mA .. .. .. 
IA DC .. .. 
5A DC .. .. 
20V DC .. .. 
50V DC .. .. 
300V DC .. .. 
300V AC .. .. 
VU Meter .. 

CO 60 
£455 
£4.30 
[455 
Co 50 
C4 30 
[4 30 
£4 30 
[4 30 
[4.30 
£4 30 
c440 
C4 80 

CLEAR PLASTIC MODEL MR 52P 
Size: 60 0 60mm 

50.0.50uA 
100-0-100uA.. 
1mA .. 
5mA .. 
10mA .. 

50mA .. 
100mA 
500mA 
1A DC 
SA DC 
10V DC 
20V DC 
50V DC 
300V DC .. .. 
15V AC . 

300V AC .. .. 

£3 80 
[3.80 
[3.46 
£360 
[3.45 
[3.40 
£340 0 40 
£340 
f340 
£340 
C3.40 
£340 
[3.40 
£3.40 
£340 
£340 
[3.50 
£3.60 

SM er1mA.. £3.40 
VU Meter.. . [3.90 
IAAC .. . £340 
SA AC .. . [3.40 
10AAC .. . [3.40 
20AAC .. . E34o 
30AAC .. .. E340 

CLEAR PLASTIC MODEL SD460 
Size: 59 x 46mm 
pWN .. .. .. [360 

£3 55 
[3.50 

600uA .. £346 
50.0-50uÁ [3.55 
100-0-100uA.. £3.50 
1mA .. .. .. £340 
SmA .. .. .. 3.40 

£3 403.40 

50mA .. .. .. £3.40 
£3.40 
£3 40 
[3.40 
£340 

10A DC .. .. [3.40 

10V DC .. .. 
20V DC .. .. 

300V DC .. .. 
15V AC . 

300V AC .. .. 
VU Mºter.. .. 

£340 
£340 
C340 
£340 
£365 
[3.55 
£3.75 

POSTAGE & PACKING 15p 

BAKELITE MODEL MR 65 Size 80 n 80mm 

25oA 

50.0.50rÁ 
100.0-1000A.. 
500.0-500uA.. 

10mA 

2A DC .. 
5A DC .. 
10A DC 
15A DC 
30A DC 
50A DC 
5V DC 
10V DC 
16V DC 
20V DC 
50V DC . 

150V DC .. 

[5 40 
f4 10 
EA 06 
£3.75 
[405 

. £4.00 
[3 70 
£3.70 
[3 70 
[3 70 
[370 
[3 70 
£3 70 
[3.70 
[3.70 
C3 70 
[3.70 
f 70 
£370 
0.70 
£3.90 
[3 70 
[3.70 
[3 70 
[3 70 
[3.70 
[3.70 

300V DC .. . C3.90 
30V AC .. . 

J£3.70 
50V AC . . f3 70 
150V AC .. . [3.70 
300V AC .. . [3 70 
500VAC.. .. 1370 
VU Meter.. . C4 20 
1A AC C370 
5A AC .. f3 70 

10AAC .. . £370 
20A AC .. . £3.70 
30A AC . . [3.70 
50A AC . £3.70 
500mA AC .. [3.70 
50mV DC .. [a.86 
100mV DC .. £345 

240' Wide Angle 

1mA METERS 
MW1-660x60mm 
f6.50P&P15p 
MW1-880x80mm 
E8 90 P&P 15p 

YAMABISHI VARIABLE 
VOLTAGE TRANSFORMERS 
Excellant quality at low cost. Input: 
230V 60/601Ìz. Output 0-260V. 
MODEL S260 BENCH MOUNTING 

P&P 
to £10.50 50p 

2.5A £12.00 60p 
SA £17.50 50p 
8A £30.35 11.00 

10A £33.75 E1.00 
12A £36.40 11.00 
20A E85.00 £1.50 
25A E95.00 Lisp 
40A (120.00 C1.50 

ALL PRICES 
EXCLUDE VAT 

TO LASKYS CUSTOMER SERVICES DIVISION 
Audiotromc House. The Hyde, London NW9 6JJ Tel -200 1321 

Please send me the following items 

TOTAL PURCHASE PRICE Cinc P&P and VAT) 

I anclase cheque postal order money order 

I wren ro pay by Barclaycard/Access 
and my number rs _ 

NAME 

ADDRESS 

FOR 
MAIL 
ORDER 
We offer a speedy 
and efficient 
service by mail 
order. Remember 
to add 8% VAT 
to total value of 
goods including 
post and packing. Signature 

Pegoslered.n England No 347947 al 17 low, Genevans, Place Lueoon SA, PE PW4 

32 Page 
HI -F1 

PRICE 
LIST 

T1Cx 
NERE 

L 

1 

CENTRAL LONDON 
481 OXFORD ST 01-493 8641 

3 LISLE ST. WC2 01-437 8204 
34 LISLE ST. WC2 01-437 9135 
118 EDGWARE RD. W2 01-7239789 
193 EDGWARE RD. W2 01.723 6211 
207 EDGWARE RO. W1 01-723 3271 
311 EDGWARE RD. W2 01-262 0387 
346 EDGWARE RD. W1 01.723 4453 
382 EDGWARE RD. WI 01-7234194 
109 FLEET ST. EC4 01.353 5812 
152/3 FLEET ST. 8C4 01-353 2833 

10 TOTTENHAM CT. RD. 01-637 2232 
27 TOTTENHAM CT. RD. 01.636 3715 
33 TOTTENHAM CT. RD. 01-636 2605 
42/45 TOTTENHAM CT. RD. 01-636 0845 
257 8 TOTTENHAM CT. RD. 01.5800670 

ESSEX 
86 SOUTH ST. ROMFORD 30218 

205 206 CHURCHILL WEST, 
VICTORIA CIRCUS, SOUTHEND 0702 612241 

GLOUCESTERSHIRE 
16/20, PENN ST, BRISTOL 0272-20421 

KENT 
53 57 CAMDEN RD., TUNBRIDGE WELLS 

0892.23242 

LEICESTERSHIRE 
45 MARKET PLACE. LEICESTER 

0533-537678 

NORTHAMPTONSHIRE 
73 ABINGTON STREET, 
NORTHAMPTON 0604-35753 

NOTTINGHAMSHIRE 
5-7 LOWER PARLIAMENT STREET. 
NUTI10GMAM 

OXFORDSHIRE - 

16 WESTGATE SHOPPING CENTRE. OXFORD 

STAFFORDSHIRE 
30 WULFRUM WAY, WOLVERHAMPTON 

0902-23384 

SURREY 
1046 WHITGIFT CENTRE, CROYDON 

01.681 3027 
.38/40 EDEN ST., KINGSTON 01.546 1271 

3I HILL ST. RICHMOND 01-948 1441 

WARWICKSHIRE 
116 CORPORATION ST., BIRMINGHAM 

021-236 3503 

ALL BRANCHES OPEN FROM 

9am to 6pm MON. TO SAT 

OUR CUSTOMER 
SERVICES DIVISION athead office 

will answer all your enquiries - 
.just ring 01-2001321 

EXPORT Personal exports 
arranged for overseas visitors. 
Goods specially packed, 
insured and despatched to all 
parts of the world at minimum 
cost exclusive of VAT. 
Payment by bank transfer, 
certified cheque, postal order 
or money order in any 
currency. 

BARCLAYCARD 
& ACCESS 

Phone your orear 
ta t bar 
calll anyny 

Order 

NO DEPOSIT TERMS 
available on most goods 
for personal callers 

CHEQUES 10 THE VALUE OF £35. 
ACCEPTED FROM PERSONAL SHOPPERS 

WITH RANKERS CARD. IN OTHER CASES 

AND FOR AMOUNTS IN EXCESS OF £30. 
PLEASE ALLOW TINE FOR CLEARANCE. 

BANKERS DRAFTS ACPrrIED. 
All prices correct et 13/1 /75 but 
subject to change without notice E.&O.E. 

member or Me 
AuOrolronrc Group o/ Comp..., 
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® radio 

"l have used Rhombics, 4 half waves in phase, centre fed dipoles etc., but the success / have had with the Joystick (V.F.A.) has 
been amazing ... only 20' high on 2" pipe in front of my mobile home, l never receive less then R7 and mostly R9 on CW DX 
working."- Bob Green, SU1KG/G3APH, W.B.E., W.A.C., Phone 4 C.W. 

ABOVE ALL 
it's the antenna system that counts! However good your equipment, if a PART- 
RIDGE SYSTEM cannot improve your signals with the VFA at same height, 
return it (in re -saleable condition) for a cash refund. 

PARTRIDGE have a complete VFA SYSTEM, correctly terminated for your equipment ranging from modern communications 
gear to a modest solid state radio. Don't be satisfied with anything less than the PARTRIDGE WORLD RECORD ANTENNA 
SYSTEM! Make your selection from the list below: - 
(Each SYSTEM consists of the elegant gold stove enamelled 7' 6" VFA and a matching finish JOYMATCH A.T.U., 
despatched direct by parcel post-our risk). (All prices delivered-our risk) 
SYSTEM 'A' for modern Communications Receivers £28.43 
SYSTEM 'D' for other S.W. and M.W. receivers, all types £2884 
SYSTEM 'J' for TXs and TCVRs up to 500w PEP 160 thru 10m (pa Inpt) £3359 
JOYMATCH A.T.U. kit (1 -8 continuous to 30 mHz) £8.24 
JOYMATCH A.T.U. kit (500 kHz continuous to 30 mHz) £6.24 
Either kit fully assembled £7.55 
JOYMATCH "Aerial Bandswitch" tuned aerial. MW & SW £6.24 
SUPER SENSITIVE general coverage DX -CRYSTAL SET that REALLY WORKS, not a toy, complete with Aerial 

and a sensitive matching Earpiece £3.92 
COMMUNICATIONS HEADPHONES, 8 ohms, matches most modern Comm. Rxs. £3.99 
VFA Stack Lashing (Massive VFA support on chimney stack) £2.51 
JOYMATCH Artificial Earth (ground) switch tuned £8.24 
A.G.T.U. Artificial Earth D.I.Y. add on unit for your A.T.U. £0.80 
Radials for the A.G.T.U. cut to required band, each £0.80 
"INVISIBLE AERIAL" wire, tough PVC covered tinned copper 22swg per 10m £060 
A.G.T.U. supplied fitted to JOYMATCH A.T.U.'s (less radials) £0.80 
AERIAL WIRE, heavy duty 16swg enamelled aluminium, per 10 metres £0.59 
VALVES, complete set for 9R59DS & 9R59DE, including 0A2 stabiliser £5.25 

PARTRIDGE SUPER PACKAGE 
Send 4}p stamp for details and expert advice. 

COMPLETE RADIO STATION FOR ANY LOCATION 
Comprising:-Trio QR666 Gen. Cov. RX, Headphones, 
V.F.A., System 'A', all connecting cables, del. (our risk) 

Fìl4TQ/DG Phone 0843 62535 

BOX 5 avnAosrevs aEnr Draw or 62839 

LEfTROH/C uO (afterofncehours) 
G3ED G3VFA 

r®-7 
BARCLAYCARD ®% 

£157.58 

An. 
Buy it with Access 

QUALITY' STEREO SOUND_ 

l PRICEF= 
SOLENT AUDIO SYSTEM 

wdn 
'Stereo Tuner Amplifier chassis with AM, FM radio cover- 
ing long medium short and Stereo FM wavebands. Separate 
Base and Treble controls. 30 watts total power output 
(frequency response 25-20,00 Hz) Tape record and playback 
facilities. Dimensions 18" a 84." x 3}". The very latest 
BSR automatic record deck with cue and pause control. 
Two matching elliptical speaker units. 

Order early limited stocks available cash price £4995. 
Credit Sale £500 deposit 9 monthly payments of £5.75 
(Total Credit price £5675). P. & P. £3.00. Send £8.00 
today. 

Chassis only available for cash at £3500. 

Full 12 months Guarantee. 

CALLERS WELCOME. 

Stereo headphones supplied with every complete order. Q 
PW/4175 100 CHASE SIGE SOUTHGATE 

LONDON N14 SPL Telephones: 01-882-1844 e 

PRACTICAL 
WIRELESS 

ALL 
SILICON! 

ELECTRONIC IGNITION SYSTEM 
This Capacitor -Discharge Electronic Ignition System was 
described in Practical Wireless, and has proved extremely 
popular. 
The kit is supplied with a ready -drilled roller -tinned printed - 
circuit board and fully machined die-cast case with AMP 
Electrical Spade Connector Block together with a custom 
wound transformer, first grade components and full con- 
structional details. 
The original circuit employed Germanium Power Transistors 
for the negative earth version. WE OFFER SILICON P.N.P. 
POWER DEVICES AT NO EXTRA COSTI All components 
are available separately. Case size 41" x 31" x 2". Complete 
assembly and construction manual free with kit, available 
separately 25p. 

SUITABLE FOR 12V SYSTEMS WITH NEG. OR POS. EARTH. 

PRICE: £9.50 U.K. ORDERS PLEASE ADD VAT 

Quantity Discounts: 
Trade and Overseas 
Enquiries Invited 
Mail Order Only. 

1-5 Nett 6-9 less 10% 
10-49 less 15% 50-99 less 20% 

100-999 less 25% 1000 up less 30% 

PLEASE STATE POS. OR NEG. EARTH WHEN ORDERING 

DABAR ELECTRONIC PRODUCTS 
98 LICHFIELD STREET °r0` 

WALSALL, Staffs WS' IU mill p 
jam 
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.L.P. (Electronics) Ltd 

SHEER SIMPLICITY! 
Tuner --0, 
Gram 

Tape -0 O r1 

Half HY5 

-O-rO 
-o o 
-0 

a 

O 

Tape o.p 

4- 
VOLUME 

BASS 

Half HY5 

ti 
TRE BL 

BALANCE 

O 
Stereo.Mono switch 

Or 

Fese 

L.S 

PSU50 
-L 
-N 
---E 

MONO ELECTRICAL CIRCUIT DIAGRAM WITH INTERCONNECTIONS FOR STEREO SHOWN 

The HY5 is a complete mono hybrid preamplifier, 
Ideally suited for both mono and stereo applications. 
Internally the device consists of two high quality 
amplifiers-the first contains frequency equalisation 
and gain correction, while the second caters for tone 
control and balance. 

TECHNICAL SPECIFICATION 
Inputs: Magnetic Pick-up 3mV RIAA: Ceramic Pick- 
up 30mV: Microphone 10mV; Tuner 100mV; Auxiliary 
3-100mV; Input/Impedance 47kO at 1kHz. Outputs: 
Tape 100mV; Main output 0db (0.775V RMS). Active 
Tone Controls: Treble t 12db at 10kHz; Bass ± 12db 
at 100Hz. Distortion: 0.5% at 1kHz. Signal/Noise 
Ratio: 68db. Overload Capability: 40db on most 
sensitive input. Supply Voltage: ± 16-25V. 

PRICE £4.50 P. á P fee 

The HYSO is a complete solid state hybrid HI -Fl 
amplifier incorporating its own high conductivity 
heatsink hermetically sealed in black epoxy resin. 
Only five connections are provided, Input, output, 
power lires and earth. 
TECHNICAL SPECIFICATION 
Output Power: 25W RMS Into8O. Load Impedance: 
4-160. Input Sensitivity 0db (0.775V RMS). Input 
Impedance: 47kO. Distortion: Less than 0.1% at 25W 
typically 0.05%. Signal/Noise Ratio: Better than 75db 
Frequency Response: 10Hz-50kHz ± 3db. Supply 
Voltage: ± 25V. Size'. 105 x 50 x 25mm. 

PRICE £5.98 P&P.fee 

The PSU50 incorporates a specially designed trans- 
former and can be used for either mono or stereo 
systems. 
TECHNICAL SPECIFICATIONS 
Output voltage: 50V (25-0-25V). Input Voltage: 
210-240V. 
Size: L.70. 0.90, H. Gomm. 

PRICE £6 
+ 48p VAT 
P. á P. free 

TWO YEARS' GUARANTEE ON ALL OUR PRODUCTS 
I.L.P. Electronics Ltd. 
Crossland House, 
Nackington, Canterbury 
Kent CT4 7AD 

Please supply, 
Total Purchase price 
I Enclose, Cheque Postal Orders Money Order 
Please debit my Access account Barclaycard account 
Account number 
Name & Address 

Tel (0227) 63218 Signature 
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POWER UNIT Type A126 
Supplying 6, 7-5 or 9 
Volt DC at 200 mA. 
In moulded caes form- 
ing a 2 pin 6A naine 
plug. 
2 metre output lead 
with 4 -way mutiplug 
giving 21 and 2.5 mm 
sockets and 3.6 mm 
plugs. 
Price £2.30. Post lop. 

2" and 4" PANEL METERS 

2" 4" 
SIZE: e0mm Wide SIZE: 110mm Wide 
z 45mm High > x 82mm High x 
40mm Deep. 43mm Deep. 
Movement I.R. Movement I.E. 

Ohm. Ohms 
0-60 micro A. 1250 0-60 micro A. 1400 
0-100 micro A. 580 0-100 micro A. 730 
0-600 micro A . 170 0-500 micro A. 200 
0-1 mA 170 0-1 mA 200 
0-5 mA 170 0-5 mA 200 
0-10 mA 6 0-10mA 8 
0-60 mA 0.6 0-00 mA 0.6 
0-100 mA 0-5 0-100 mA 0.5 
0-600 mA 0.5 0-600 mA 0.6 
0-1 AMP 06 0-1 AMP 0.6 
0-2 AMP 0.6 0-3 AMP 0.6 
0-25 Volt 15K 0-25 Volt 158 
0-00 Volt 50K 0-00 Volt 60K 
0-300 Volt 300K 0-300 Volt 300K 
"g" Meter 170 "g" Meter 200 
VV Meter 5250 VU Meter 6250 
VU Meters are complete with detectors. 
Modern wide view. 
Price 2' 6815 Poet lop. Price 4" 24.16 
Poet lop. Lampe 76p per set. 

} watt CARBON FILM RESISTORS 
} watt at 70.0E 12 range 10 0-1M CI 5% 
tot above 470 KO 10% tot at 952 per 100. 

CI000 MULTIMETER 
Special Offer 
Compact General Pur- 
pose Mini Multimeter. 
Input Resistance 1000 
ohms per volt 
Ranges: 
AC Volts 0-15, 60, 250. 

1000 V 
DC Volte 0-10, 60, 250, 

1000 v 
DC Current 0-1 mA 

0-100mA 
Reeletance 0-150K ohms 
Size 60 x 24 x 90 mm 
Complete with Batteries, Test Prode, 
Instructions. Special price 4326 Poet 20p. 

CI001 MULTIMETER 
Input Resistance 20,000 ohms per volt 
Overload protection 
150 µA movement, clear scale 
Ranges -AC Volta 0-10, 50, 250, 1000V 
DC Volts 0-6, 26, 126, 500, 2000V 
DC Current 0-50 mA 
Resistance 0-80 Kohme, 0-0 Mohms 
Decibel. -20 to +22 dB. 
Carrying Caee, Test Prods and Batteries 
included. 
Size: 11.5 x 8.9 x 2-7 cm. 
Price 6926. Post 20p. 

TRANSFORMERS 
CASED TRANSFORMERS 
Roused In smart resin -coated steel cases, 
with 3 -core power cable and outlet socket, 
fused primary winding. Isolation types are 
fitted with 3 -pin outlet sockets, and are 
available with 110 volt or 240 volt output. 
(Please state). Auto types are fitted with 
2 pin flat style sockets up to 500 VA. 3 -pin 
sockets from 750 to 9000 VA. See Auto and 
Isolation sections for price.. 

SAFETY ISOLATING 
Prim. 1201240V. Sec. 120/240V. Cestre Tap 
with Screen. 
VA Ref 
(watte) No. 

Price 
Cased 

E 

Price 
Plugs 
2 Pin 

1 Earl 

Price 
Open 

E 
Poet 

E 

80 149 7-36 0.80 4-00 0.38 
100 150 8.33 0 80 4-60 0-52 
200 151 1020 080 740 0.62 
250 152 1188 080 888 0.65 
350 153 1410 0.80 1080 0.80 
600 154 15 88 0 80 1238 1.00 
760 155 2483 1.00 1872 1.20 

1000 168 3219 1.00 24 50 1.20 
1600 167 3818 1.00 8034 O.A. 
2000 168 4620 2 40 8488 O.A. 
3000 159 8850 240 6835 O.A. 

12 & 24 Volts Prim. 200-840V. 
Amps 
12V 
0-3 
0.6 

1 

8 
10 
12 
16 
20 
30 
40 
50 

Ref. Price 
24V Na. I 
0-15 241 1-34 
0.26 111 1.88 
0.5 213 168 

1 71 2 09 
2 18 268 
3 70 380 
4 108 420 
5 72 480 
6 116 5.01 
8 17 S-22 

10 116 8.47 
16 187 11.95 
20 232 1884 
90 226 1630 

Poet 

0.22 
022 
0.33 
0.33 
0.38 
0.42 
0.62 
063 
0.62 
0.52 
0-69 
0.97 
1.00 
1.10 

30 Volts 
Prim. 200-340V. 
Amps Ref. 

No. 
0 5 112 

1 79 
2 3 
3 20 
4 21 
6 61 
8 117 
8 88 

10 89 

Sec. 12, 15, 20. 24, 80V. 
Price Poet 
a E 
1.72 0 22 
2 31 0.38 
828 0.38 
410 0-42 
4 51 0.62 
650 052 
050 052 
360 087 
897 067 

50 Volts 
Prim. 200-240V. 
gee. 10, 25, 33, 40. 50V. 

Amp» Ref. Pre 
No. E 

0-t 

10 

102 
103 
104 
101 
106 
107 

110 
119 

º33 
300 
457 
6-20 
6.89 

11-17 
14'10 
15-47 

0 30 
038 
0,42 
0.52 
0.52 
0.67 
097 
0 97 

60 Volts 
Prim. 230--240V. 
Sec. 24. 30, 40, 48 
Imp, Ref. 

No. 
0 5 124 

126 
127 

8 126 
4 128 
3 40 

8 
10 
12 

120 
121 
122 
189 

60V. 
Pricy 

2.08 
ß-S6 
4.68 
S 4 
7N 

1036 
18.66 
1615 
14-00 

Yost 

038 
0 38 
U 42 
0.52 
067 
0.67 
082 
1.00 
1.00 

1.10 

MINIATURE AND EQUIPMENT 
Prim. 240V with ernes. 

Volt. MWlampe Ref. 
Sec. 1 Bec. 2 Sec. 1 bec. 2 No. 

3-0-3 
0-0 
0-8 
9-0-º 
0-9 
0-8-9 
0-8-9 
15-0-15 
0-16 
20-0-20 
0-20 
0-15-20 
0-20 
0-20 
20-12-0-12 20 
0-16-20 
0-15-27 
0-16-27 

0-6 
0-0 

0-9 
0-8-9 
0-8- 9 

0-15 

0-20 
0-15-20 
0-20 

0-16-2e 
0-15-27 
0-15-27 

100 
600 

1000 
100 
330 
500 

1000 
40 

200 
30 

160 
600 
300 

238 
500 234 

1000 212 
13 

330 236 
500 207 

1000 208 
240 

200 236 
241 

160 237 
600 205 
300 214 

3500 NO SCREEN 1116 
700 (D/C) - 221 

1000 1000 208 
500 500 203 
1000 1000 204 

Price 

1.86 
130 
1N 
1-80 
14S 
1.75 
ºJ0 
1.28 
I 3 
1º3 
1,30 
2 47 
1 72 
300 
º31 
322 
2,73 
362 

Poet 
a 

0.10 
0.10 
0.12 
0.10 
0.10 
0.22 
0.30 
0.10 
e-10 
0.10 
0.10 
0-38 
0-22 
0.40 
0.30 
0.38 
0.38 
088 

PLASTIC CASED SILICON BRIDGE RECTIFIERS 
One Amp 

60 P.I.V. 26p 
100 P.I.V. 25p 
200 P.I.V. 18p 
600 P.I.V. 609 

Two Amp Four Amp Sia Amp 
60 P.I.V. ß6p 100 P.I.V. 65p 60 P.I.V. 06p 

100 P.I.V. 40p 200 P.I.V. 699 100 P.I.V.70p 
200 P.I.V. 45p 400 P.I.V. 469 200 P.I.V. 80p 
400 P.I.V. 50p 600 P.I.V. 759 400 P.I.V. OOp 

ADD lop P k P PER ORDER 

e 
PLEASE 

ADD 8% 

FOR VAT 

AUTO TRANSFORMERS 
Price Price Price 

VA Ref. Cased Plug, Open 
Watte No. E 2 d 3 pin E 
Tapped at 115, 220, 240 Volta 

20 119 8.00 0.15 
Tapped at 116, 200, 220, 240 Volts 

160 4 5.80 0.16 8.98 
200 65 8 40 016 4 50 
300 80 7.27 036 5.28 
500 87 9.99 036 829 
750 83 1258 076 978 

1000 84 15 70 0 75 12 40 
1600 93 1988 0.76 1858 
2000 95 30 10 1 44 22 05 
9000 79 4358 1 90 3200 

Post 

1.66 0.30 

0-S9 
0.40 
0.61 
0.67 
0.82 
0.82 
1.80 
1.50 
1.90 

POWER UNIT Type CC 12 
Output switched 3, 4-5, 6, 7.5 
9 and 12 volte at 600 mA D.C, 
Operate. from 240 V mains, 
euitable for Radios, Tape 
Recorders, Record Player. etc 
Size 7.6 x 5-0 x 14.Ocm. Price 
5896. Poet 252. 

MINIATURE NEONS 
8mm dia., l2mm length leads length approx. 20mm. Recom- 
mended ballast resistor 150K ohms for 240 Volt operation 
Price: Packet of 10 for 56p. Postage 10p. 

A.S.P. LTD. 
DEPT PW2, SIMMONDS ROAD, WINCHEAP, 

CANTERBURY, KENT. Tel: (0227) 52436 

INVERTORS 
240v-50Mz. from your 12v car battery. 
25 watt -23119 + 302 4 A 4. 150 weft -218.30 + 80p p a IIIp. 
40 watt -L4-150 + 55p p A p. I 30 watt (12v)-£20'80 + £1.06 p a p. 
75 watt-FAM+76pp6p. I 300 watt (24v)-222.70+£1.05pap 
All above Invertora are 1n kit form but may be purchased built up & ready 
for use. Price list sent on receipt of stamped addressed envelope. 

P.W. AUTOMATIC EMERGENCY SUPPLY 
ß50v-50Hz-150 watt investor with built In battery charger. In event of 
power failure switches over automatically from battery charging to Invertor 
operation. Cet. as appeared in Dec. 73 P.W. Complete kit of parts (excluding 
meter) £22.SI + £1-10 p á p. 

COMPLETE FLUORESCENT LIGHT INVERTOR KIT 
8 weN-1ßv-Fluorescent light, suitable for tente, caravans, houses, bosta 
and seco21ndary lighting for, factories, hotels etc. 12"-8 watt £2299+ 252 

p. " -13 watt 2331+ 30P pap. 111. 

TRANSFORMERS & COILS 
Both high volume 6 smell order capacity available for Mains, R.F., a I.F. 
Transformers. Before you buy elsewhere let us quote you and see what 
you save. 
V.A.T. at 8% included. 

6 TRADE EXPORT ENQUIRIES WELCOMED 
ASTRO ELECTRONICS, 10A SPRINGBANK RD., CHESTERFIELD, 

DERBYSHIRE 
III III III . ELE CThDI1I' hIT 

.... educational kits of exceptional quality" 
(AUDIO awl. Dec. 1974) 

BUILD AND REBUILD ANY NUMBER OF TIMES: 
Radios, microphones, burglar alarms, Inter -comma, ferrite 
detectors, solar cell, photoelectric cell, voice relay, electronic 
cats, birds, guns, organs, illuminometers, voltmeters, meters 
of all types, etc., etc., plus your own circuit designs. 
COMPLETELY SAFE -suitable for all, from beginners on. 
30 different protects 210.45, 100 different projects £º0.45, over 
150 £33.95. Add-on kits, spares, available too. 
Prices include Manuals, Battery, p & p, VAT, etc. Cheque/PO 
(or 7p for catalogues) to DEPT. PIN: 

Satisfaction guaranteed. 
ELECTRONI-KIT LTD, 408 St. John's Street, 

London, EC1. (01-278 4579) 
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Crescent Quality components 
BARGAIN CAPACITOR 2,200MFD at 83v. DC wkg. 
Size = 2" x 11" diameter. Tag ended. All new and 
unused. Our price 85v. 

S. G. BROWN HEADSET 
Finest quality British made 
Lightweight Headphones. 
Incorporates ceramic piezo 
electric transducers. 
Specification:- 
Frequency-20.17,500 CPS 
Impedance-Predominantly 
capacitive, at 001MFD per 
earpiece can be regarded as 
150K at lkcs. 
Weight-3.5oz. (98 grams). 
A bargain at 61.25 each set 

JB11D STEREO 
JUNCTION BOX 
The most popular 
stereo junction box. 
Facility for two pairs 
of headphones and 
two speakers. 3 posi- 
tion switch selects 
headphones, loud - 

speakers or both. 
A bargain at 6260 

gez,. . 
LIGHT EMITTING DIODES 
Til 209 (Red) With Clip 
Til 209 (Green) With Clip 
Tí1209 (Yellow) With Clip 
Mled 500 T092 Type 
LED READOUTS 
Litronix 
DL707 .3 Character 14 Pin Dil. 12-00 
DL701 es above but ± 1 6800 
DL747 .6 Character 1282 
Waitron 
3015 7 Segment 16 Pin Dit 6118 
301515 as above but ± 1 6148 
Clock Chip 
CT7001 MOS/LSI Digital Clock/Calendar Chip Plus 
full Circuits and Information leaflet 6895 
Circuits and Information Sheet 159 
Lit 704 Led Display for above 6185 

Or 4 for 65-25 

22p each 
38p each 
90p each 
16v each 

WAFER SWITCHES 
1 Pole 12 Way 
2 Pole 2 Way 
2 Pole 3 Way 
2 Pole 4 Way 
2 Pole 6 Way 
3 Pole 4 Way 
4 Pole 3 Way 
22p each 

POTENTIOMETERS 
All types 1" and less diameter 
Singles Dual 

5K Log or 5K 
10K Lin Less 10K 
25K Switch 25K 
50K 15p each 50K 

100K 100K 
250K 
500K 

1M 
2M 

250K Double 
500K Pole 

1M Switch 
2M SOp each 

PRE SETS 
Sub Miniature Skeleton Type O-1 Watt Horizontal 
Mounting 100, 250 and 500 ohm, 1k, 25k, 5k, 10k 
25k, 50k, 100k, 250k, 500k, and 1M ohm 8p each 

Less 
Switch 
45p each 

MAINS TRANSFORMERS 
Open Type Double Wound Continuously Rated, two 
hole fixing clamp with colour coded 'lying leads, varnish 
impregnated. Approx. size: 11" x 14" x 15" high 
Fixing centres: 2e/55 
TRI 20-0-20v 100 m/a 
TR2 12-0-12 v 100 m/a All 
TR3 9-0-9 v 100 m/a 240 Volt 
TR4 6-0-6 v 100 m/a Primary 
TRI 3-0-2 a 100 m/a 
Our Price 21-23 each 

200/250v MAINS RELAY 
Heavy duty contacts 2500 ohm coil. All new and unused 
D.P.D.T. mains relaye 509, Carr. Free. Special quantity 
640 per 100 off. 
MINIATURE RELAYS 
Brand new range of British made Relays, Size 14" x 
1" x 5". All two changeover. with 250v 1 -SA contacte 
and suitable for fitting on -1m Veroboard. 
Type Volts Current Ohms 
27/A 12v 17M/A 700 Al 
21/A 12v 2831/A 430 1180 
12/A 6v 3331/A 185 each 

MONO/STEREO MICROPHONE MIXER 
9 volt. High impedance input. Gold finish with four black 
plastic chrome tipped level control knobs. On/Off switch 
and stereo/mono switch. 4 Input sockets. 
SPECIFICATIONS:- 
Input Imp = For XTAL Mics etc. 
Gain Approx 3.DB. 
Elan Input Sig = 1 volt 
Max Output Sig. = 1.3 volt 
Noise Ratio -- -60DB 
Supply = 9 volt 

OUR PRICE = 6.5-25v 

POWER PACKS 
PP1 Switched 3 - 6 - 74 - 9 volt 40031/A Transistor and 
Saner Stabilised On/Off Switch and Polarity Reversal 
Switch, in a black metal case 65.26 each. 
PP2 Switched 6 - 75 -9 volt Battery Eliminator. Approx. 
size 25" x 21" x 34". Ideal for cassette recordera 38.25 
PP3 Car converter. From 52v Pos. or Neg. to = 6 - 75 -9 
volt. Easy to fit and traueietor regulated 8890 

t. 
VEROBOARD 

1 
82D 
34D 
84p 
89p 

1.08p 
145p 

2} x 31 

30 x 31 
31 x 5 
17 x 24 
17 x 31 
17 x 5 1 889 
Pin insertion tool 
Spot face cutter 
Pkt. 36 pins (state -1 or 15) 

48 
24p 
84p 
84p 
95p 
77p 

118p 

Plain -15 
15v 
189 

80D 
75p 

1.10p 
72v 
52p 
25p 

LOUDSPEAKERS 
24" 8 ohm 50p 
21" 40 ohm 50D 
21" 80 ohm 50P 
58 ohm ceramic 6125 
54" 8 ohm dual cone ceramic 6880 
10" 8 ohm dual cone ceramic 6875 
7" x 4" 8 ohm ceramic 6180 
9" x 5" 8 ohm Perman't Magnet 6180 
'EMI 13" x 8" 450 Kit 

3 - 8 - 15 ohm 6410 
-EMI 13" x 8" 350 Kit 8 ohm 6750 

10 Inch DUAL CONE L/S 
Manufactured by "FLAC" to a 
very high standard these loud- 
speakers are a real bargain 
SPEC :-Size=10" Dual Cone. 

Power =10 Watts 
Frequency =40-1200011z 
Our Price = 13-75p each 

MAINS KEYNECTOR 
Keynector connecta any Electrical 
Equipment to the naine supply in 
seconds. Ideal for bench, garage 
demonstrations, etc. Multi connections 
can be made (max. load 13A fused). 
18.25p. 

A 
ALUMINIUM BOXES 
Metal project boxes give your work a professional finish 

L W H 
AB7 21 54 14 54v 
AB8 4 4 14 83p 
AB9 4 25 14 54p 
AB10 4 54 14 88p 
AB11 4 24 2 54p 
AB12 3 2 1 46p 
AB13 6 4 2 89p 
AB14 7 5 24 84p 
AB15 8 6 3 99D 
AB16 10 7 3 01-35 
ABI7 10 44 3 11-02 
AB18 12 5 3 11.20 
AB19 12 8 3 1150 

ABS PLASTIC BOXES 
Handy boxes for construction projects. Moulded extrusion 
rails for P.C. or chassis panels. Fitted with lmm front 
panels. 
1005 = 105mm x 73mm x 45mm = 51v 
1006 = 150mm x 75mm x 47mm = 88p 
1007 = 184mm x 124mm x 60mm = 98p 
1021 = 106mm x 74min x 45mm (sloping front) = 50p 

BARGAIN BOARDS 
Components galore for the experimenter Ex Computer 
boards with Resistors, Capacitors and useful Transistors- 
at least 4 transistors per board. Five boards 6100. 

CLEAR PLASTIC PANEL METERS 
Size 59mm x 46mm x 35mm these meters require 
38mm hole for mounting. 
ME6 =0 to 50 micro amp Full Scale 
ME7 =0 to 100 micro amp Full Scale 
MEO =0 to 500 micro amp Full Scale 
ME9 =0 to 1 /a Full Scale 
MELO =0 to 5 m/a Full Scale 
ME11 =0 to 10 m/a Full 

Scale 
ME12 =0 to 50 m/a Full 

Scale 
ME13 =0 to 100 m/a Full 

Scale 
ME14 =0 to 500 m/a Full 

Scale 
MESS =0 to 1 amp Full 

Scale 
ME16 =0 to 50 volts 
31117 =0 to 300 volts 

A.C. Full Scale 
MESS ="5" Meter 
ME19 ="VU" Meter OUR PRICE 68.00 

ADD LUXURY TO 
YOUR CAR 

with a motor driven 
car aerial 
SPEC:- * 5 section 

* extended 
length 100cm 
*Length under 
fender 40cm 
* Cable length 
120em 

Supplied complete with 
fixing bracket and con- 
trol switch 17.50 

DECON DALO 88PC 
ETCH RESIST PEN 
The Decon Dalo 33PC 
is a unique instrument 
for the professional and 
amateur electronics eng- 
ineer, enabling him to 
prepare in minutes 
perfect printed circuit 
board 
OUR PRICE 80p 

WIRE WOUND 
VOLUME CONTROL 

250ohm Only 25D EACH. 
Approx 1" Diameter. 
Long standard spindle. 

CABLE LESS SOLDERING IRON 
WAHL. 'ISO --TIP" 

* Completely Portable 
* Heats in 5 seconds 
* Solders up to 150 joints or more per charge 
* Rechargea automatically in its own stand 
* No AC leakage or induced current to damage delicate 

components * Heats to 700 deg. F 
* Fine Tip for delicate and general porpo.e sclderiog 
* Only S" long and weighs just 6 oza. 
OUR PRICE 6975 (spare bits are available) 

STOP PRESS 
BHA0002 15 watt Amp Module 
NE555 Timer I.C. 
MC131OP Stereo Decoder I.C. 
7805 Regulator 
TIP 29A 
TIP 30A 
BC107 
BC108 
BC109 

62.60 
78p 

6200 
6149 

66p 
88p 

lOp 

I.C. SOCKETS 
D.I.L. 

8 pin 
14 pin 
16 pin 

14p 

BARGAIN TRANSFORMERS 
12-0-12 volt 500m/a 

240 volt primary transformer bargain. 
approx size =60mm x 40mm x 50mm 
fixing centres=75mm 
Our Price =£1.20. 

18 volt 500m/a 
240 volt primary 
approx size =60mm x 40mm x 50mm 
fixing centres =75mm 
Our Price =£1.00. 

LOW NOISE LOW PRICE CASSETTES 
Good quality tape in well made screw type caeeettes. 
Presented in single plastic cases. 
C60 - 81p 
(190 = 42p 
C120 -58p 
10% Discount on ten or more cassettes of one type. 

U.K. POSTAGE 15p 
UNLESS OTHERWISE 

STATED 

V.A.T. Please add 
8 % to all Totals 

CRESCENT RADIO LTD. p.w. 
All mail to 11 MAYES ROAD, 

WOOD GREEN, LONDON N22 6TL 
Phone: 01-888 3206 

Callers Welcome at 
15 Mayes Road & 13 South Mall, Edmonton N9. 

If you construct 
You should 

own one. 

CRESCENT 
CATALOGUE 

Price 30p. 
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R C 
'COMPLEfE STEREO SYSTEM 

Scotland P & P Surcharge 
System I £1-75 
System 2 £3.50 

f 

FOR AUDIO 
ATA BUDGET 

System I. £59.00 
40 Watt Amplifier. Viscount Ill - 0102 now 20 watts per channel. 
System l includes: 
Viscount Ill amplifier - volume, bass, treble and balance controls, plus switches for mono/ 
stereo on/off function and bass and treble filters. Plus headphone socket. 
Specification 
20 watts per channel into 8 shins. Total distortion 10W 'r tkHr 0.1%. P.U.I (for ceramic 
cartridges) 150mV into 3 Meg. P. U.7 (for magnetic cartridges) 4mV,a. 1kHz into 47K. equalised 
within t ldB R.I.A.A. Radio 150mV into 220K. (Sensitivities given at full power). Tape out 
facilities : headphone socket, power out 250m W per channel. Tone controls and filter 
characteristics. Bass. -i- 12dB to -17dB d 60Hz. Bass filter: 6dB per octave cut. Treble control: 
treble 12d8 to -12dB w 15kHz. Treble filter: 12d8 per octave. Signal to noise ratio: 
(all controls at max.) - 58dB. Crosstalk better than 35dB on all inputs. Overload characteristics 
better than 26d13 on all inputs. Size approx. 13ÿ"x 9"x 3f". 
Garrard SP 25 Mk Ill deck with magnetic cartridge, de luxe plinth and hinged cover. 
Two Duo Type II matched speakers- Enclosure size approx. 17 l"x 10 f"' 6' 
in simulated teak. Drive unit 13">. 8" with parasitic tweeter. 10 watts handling. 

Complete System E59.00 

System 2. £82.00 
Viscount III amplifier (As System I) 

Garrard SP 25 Mk III deck (As System I) 

Two Duo Type IIf matched speakers - Enclosure size approx.I27' x 13' x 11;" 
Finished in teak veneer. Grive units 13' x 8" bass driver, end two 3' (approx.) tweeters. 
20 watts R.M.S., 8 ohms frequency range - 20 Hz to 18,000 Hz. 

Complete System E82,00 

PRICES: SYSTEM I 

Viscount Ill R102 amplifier 
E27.00+£1'60p&p 

2 Duo Type II speakers 
E14.00 ± £3.50 p & p 

Garrard SP25 with Mag. 
cartridge de luxe plinth 
and hinged cover 

£21.00 -I £2.80 p & p 

total: £62 00 
Available complete for only: 

ES9.00 ± £5 50 p & p 

PRICES: SYSTEM 2 
Viscount Ill R102 amplifier 

E27.00 + £1-60 p & p 
2 Duo Type Ill speakers 

E39.00 + £6.40 p & p 

Garrard SP25 with Mag. 
cartridge de luxe plinth 
and hinged cover 

E21.00 + £2.80 p & p 

total: £87.00 
Available complete for only: 

£82.00 + £6.50 p & p 

STEREO . QUALITY SOUND 
FOR LESS THAN L20.00 

Stereo 21, easy to assemble audio system kit. No soldering required. 
The unit is finished in white P.V.C. and the acrylic top presents 
an unusually interesting variation on the modern deck plinth. 
Includes:2 BSR 3 speed deck, automatic, manual facilities together with stereo cartridge. 

Two speakers with cabinets. 
Amplifier module. Ready built with control panel, speaker leads and full, easy to follow assembly instructions. 
Specifications: For the technically minded: - 
Input sensitivity 600mV. Aux. input sensitivity 120mV. Power output 2.7 watts per channel. 
Output impedance 8-15 ohms. Stereo headphone socket with automatic speaker cutout. Provision for 
auxiliary inputs - radio, tape, etc., and outputs for taping discs. Overall Dimensions. Speakers approx. 
151" x 8" x 4". Complete deck and cover in closed position approx. 151" x 12" x 6". 

Complete only £ 19.95 : ate de p e p. Extras if required. Optional Diamond Styli £1.37. 
Specially selected pair of stereo headphones with individual level controls and padded earpieces to give 
optimum performance. £3.85. 

For the man who wants to design his own stereo - here's your chance to start, 
with Unisound - pre -amp, power amplifier and control panel. No soldering - 
just 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. 
240V. AC only. £7.64 + 90pP b 

P (7 
A"'lsox4')£81 available w75PithP 2ó speakersP 

8 TRACK HOME CARTRIDGE PLAYER 
Elegant self selector push button player 
for use with your stereo system. 
Compatible with Viscount Ill system, 
Unisound module and the Stereo 21. 

sass Technical specification Mains input, 
240V, Output sensitivity 125mV 
Comparable unit sold eleswhere at 
£24.00 approx. Yours for only 

£11.95 +£I.45p.p&p. 
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PUSH BUTTON 
CAR RADIO 
KIT The Tourist II 

NO SOLDERING REQUIRED! 

NOW BUILD YOUR OWN PUSH BUTTON CAR RADIO 
Easy to assemble construction kit comprising fully completed and 
tested printed circuit board on which no soldering is required. All 
connections are simple push fit type making for easy assembly. 
Fine tuning pus''`1 button mechanism is fully built and tested to mate 
with printed circuit board. 

Technical specification: (1) Output 4 watts R.M.S. output. For 12 volt 
operation on negative or positive earth. (2) Integrated circuit output 
stage, pre -built three stage,IF Module. Controls volume manual 
tuning and five pushbuttons for station selection, illuminated tuning 
scale covering full, medium and long wave bands. 

Size chassis 7" wide, 2" high and 44" deep approx 17.70 
90p p & p 

Speaker including baffle and fixing strip fl '65-i 37pp&p 

Car Aerial Recommended-fully retractable f! 37-t 3o, pap 
The Tourist I Kit For the experienced constructor If you can solder 
printed circuit board you can build this model 
Same technical specification as Tourist II Price 16.60 Sop p & 

MI SPEAKERS AT FANTASTIC REDUCTION 

EASY BUILD 20 WATTS 

SPEAKER KITS SPEAKER SYSTEM 

These superb simulated teak - 
finished speaker kits have 
been specially designed by 
RT -VC for the cost-conscious 
hi-fi enthusiast who wants top 
Quality speakers but doesn't 
want to spend the earth. Built 
to EMI's exacting specification. 
these new RT -VC speaker kits 
(350 type kit) incorporate 
13" x 8" woofer, 31" tweeter 
and matching crossover. 
Easily put together with just 
a few basic tools. 
Specification (each speaker) 
Impedance 8 ohms, Power 
handling 15 watts r.m.s. (30 
watts peak). Response 

20-2.,r r0 Hz. Size 20" x I I" x 9h" approx. 
Comparable built units (EMI LE3) sold elsewhere for 
over £45 pair. 

£18.95 pair + £6.40 p & p 
Complete 

PORTABL 
DISCO 
CONSOLE 

BARCLAYCARD Y 

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

System consists of a 13' x B' lemon) 
elliptical woofer unit with a 8'x S' 
(approx.) mid range unit incorporating 
parasitic tweeter end crouover 
components. Circuit Diagram 
Techical Specification. 
Bus Unit 
Flux density -100 K. speech ail -1}", 
Cone, Triple laminated paper with 
P.V.C. surround. 
Mid Ranga Unit 
Flux density -33K. speech coil -1' with 
parasitic tweeter. 
Power Handling 
20 watts R.M.S.. impedance -8 ohms, 
frequency response- 20 Hz to 
18.000 Hz. 

OUR PRICE 
£7.50. Complete 
+90p p fr p. 

DISCO AMPLIFIER 
Reliant Mk IV Mono Amplifier, ideal for the small disco or house parties. 
Outputs 20 watts R.M.S. into 8 ohms (suitable for 15 ohms). 
Inputs 04 electrically mixed inputs. *3 individual mixing controls. 
Separate bass and treble controls common to all 4 inputs. 
*Mixer employing F.E.T. (Field Effect Transistors) *Solid State circuitry. 
*Attractive styling. 
INPUT SENSITIVITIES -Input - 1.) Crystal mic. guitar or moving coil 
mic, 2 and f OmV. (Selector switch for desired sensitivity). 
-Inputs - 2), 3), 4). Medium output equipment - ceramic cartridge, tuner, 
tape recorder, organs, etc. - all 250mV sensitivity. AC Mains, 240V 
operation. Size approx: 124"x6"x3}"EI7.00- E1 15. p & p 

INCORPORATES: Pre -Amp with full mixing facilities, including switched input for mic with 
volume control, switched input for auxiliary with volume control, bass and treble controls, 
volume control and blend control for turntables. 

Two B.S.R. single play professional series decks, fitted with crystal cartridges. 
The turntables are designed and precision engineered. They combine clean modern styling 
with superb reproduction. Their many special features include square section aluminium 
tonearms, (high precision low mass design fully counterbalanced, with calibrated stylus 
pressure control for perfect tracking), and conveniently grouped easy to read linear controls. 
The turntables have viscous cueing devices which allows the tonearms to be placed or lifted 
at any point on the record. 
The two lightweight cartridge shells have slide -in -holders to facilitate easy inspection of 
needles and cartridges. 

Mail orders to Acton. Terms C.W.O. All enquiries 
stamped addressed envelope. Goods not 
despatched outside U.K. Leaflets available 
for all items listed thus * send stamped 
addressed envelope. All items subject to 
availability. Prices correct at 1st Feb. 1975 
and subject to change without notice. 
All prices include V.A.T. at 8% rate. 

R 

TECHNICAL SPECIFICATION : 

Pre -amp - Output- 200mV. 
Auxiliary inputs - 200mV and 750mV into 1 meg. 
Mic input - 6mV into 100K. 240 volt operation. 
Turntables capacity - 7", 10" or 12" records. 
Rumble, wow and flutter - 
Rumble Better than -35dB. Wow Better than 0.2%. 
Flutter Better than 0.06% (Gaumont kalee meter). 
Finish - Satin black mainplate with black turntable 
mat inlaid with brushed aluminium trim. Tonearm 
and controls in black and brushed aluminium. 
Console size - 
Unit Closed -171"x 13 "x 81" (approx.) 
Unit Open -351"x 131"x 41"(approx.) 

This disco console is ideally matched for the 
Reliant IV and Disco 50 or any other quality amplifier. 

The unit is finished in black PVC with contrasting 
simulated teak edging diamond spun control knobs 
with matching control panel. 

Yours for only E45.00 £5.60 p & p. 

C Radio and TV 

Components 
(Acton) Ltd. 

21c High Street, Acton, London W3 6NG 

323 Edgware Road, London W2 
Personal Shoppers Edgware Rd 9a.m.-5.30p.m. Half day Thurs. Acton 9.30a.m: S.30p.m. Closed Wed. 
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How to order 
the aassatte unit 
for your Kempton 
or Ascot player. 

As a reader of Practical Wireless, you can get the 
cassette mechanism for your car stereo player direct from 
Goldring. 

The units for both the PW Kempton and Ascot are 
made by Lenco and based on the famous STAAR design, 
with wow and flutter reduced to 0.3% max. 

All you have to do is send the coupon to us, with a 

cheque or PO made out to Goldring Ltd. Be sure to state 
which unit you need. For the Kempton, it's Lenco FFR at 
£18.90; for the Ascot, it's Lenco CRV at £19.98. Prices 
include packing, carriage and VAT 

The units are also available from selected distributors. 

Lenco FFR for the Kempton. Robust 
and precision engineered, it's 

widely used in industry and by 
Europe's largest car stereo 

manufacturer. 

Lenco CRV for the Ascot. A 
record/replay unit made to 
hi-fi standards. Features of the 
Ascot Player include dynamic 
noise reduction, auto-stop and 
cassette ejection at end of play. 

1 To: Goldring Ltd, 10 Bayford Street Hackney, London E8 3SE. 

Please send me: Lenco FFR at 28.90 
Lenco CRV at 29.98 

I enclose PO, cheque for 
NAME 

ADDRESS 

OGoldringJ 

"I MADE IT MYSELF" 
Imagine the thrill you'll feel ! Imagine how impressed \ 
people will be when they're hearing a programme on a 
modern radio you made yourself. 

Now! Learn the secrets of radio 
and electronics by building your 

own modern transistor radio! 
Practical lessons teach you sooner 

than you would dream possible. 
What a wonderful way to learn-and pave the way to a new, better -paid career! No dreary ploughing through page after page of dull facts and figures. With this fascinating Technatron 
Course, you learn by building! 

You build a modern Transistor 
Radio . a Burglar Alarm. You 
learn Radio and Electronics by doing 
actual projects you enjoy-making 
things with your own hands that 
you'll be proud to own! No wonder 
it's so fast and easy to learn this way. 
Because learning becomes a hobby! 
And what a profitable hobby. 
Because opportunities in the field of 
Radio and Electronics are growing 
faster than they can find people to 
fill the jobs! 

No soldering-yet you 
learn faster than you 
ever dreamed possible. 
Yes! Faster than you can imagine, 
you pick up the technical know how 
you need. Specially prepared step- 
by-step lessons show you how to: 
read circuits-assemble components 
-build things-experiment. You 
enjoy every minute of it! 

You get everything you need. 
Tools. Components. Even a versatile 
Multimeter that we teach you how 
to use. All included in the course. 
AT NO EXTRA CHARGE! And 
this is a course anyone can afford. 
(You can even pay for it by easy 
instalments). 

So fast, so easy, 
this personalised course 
will teach you even if 
you don't know a thing 
today! 
No matter how little you know now, 
no matter what your background or 
education, we'll teach you. Step by 
step, in simple easy -to -understand 
language, you Dick up the secrets of 
radio and electronics. 

You become a man who makes 
things, not just another of the 
millions, who don't understand. And 
you could pave the way to a great 
new career, to add to the thrill and 
pride you receive when you look at 
what you have achieved. Within 
weeks you could hold in your hand 
your own transistor radio. And after 
the course you can go on to acquire 
highpowered technical qualifications, 
because our famous courses go right up to City & Guilds levels. 

Send now for FREE 
76 page book-see how 
easy it is-read what 
others say! 
Find out more now! This is the 
gateway to a thrilling new career, or 
a wonderful hobby you'll enjoy for 
years. Send the coupon now. There's 
no obligation. 

POST 

TODAY FOR 

FREE BOOK 

To: ALDERMASTON COLLEGE 
DEPT. CPW04 
READING RG7 4PF 

CPWD4 

Yes, I'd like to know more about your course. Please send 
me tree details-plus your big, 76 -page book that tells 
about all your courses. 

I 
Name 

Address 

POST CODE 

;BIET 
HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 
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ó electronics 
Dept.1 58, Fortis Green Road, 

Muswell Hill, London, N10 3HN. 

telephone. 01-883 3705 

50y.i 
100 

r 20 

600 
800 

1000 

RECTIFIERS 

v"4 
N/001 6ÿ INSIOD IS)p,, 81,061 - 50 £3.21 
714002 7ry/ IN5401 I6p BVK61 -100 £3.46 
144003 9p 1143402 ,17)p 81213 58p 1W1461 '200 £3.76 
141001 9p 114540/ /22p BY212 66p 81,1L61 r00 £4.29 

DIN CONNECTORS 

line 
Pins Plugs Sockets Couplers 

2 9p 7p Ilp 
3 10p 7p lip 
4 Ilp 7p Ilp 
5 (180) 1111 Op Ilp 

5 (210) 1 l 89 lip 
6 lip Op lip 
7 13p Op Ilp 

CO- AXIAL 

Plug - Screened I 1p 

- Plastic 9p 

Sockets 

Chassis 

Surfoce 

Coupler 25p 

PHONO 
Sock Ns 

1 woy 5p 
2 way 7p 
3 way 7p 

4 way Op 

Plugs: 

Plcatic Moulded 7¡p 

Chrome Screened 121>, 

Coupler screened 15p 

JACK 

screened 

SWITCHES 
äMainHigh Quality 2A 

250v IA Mains 
Switches 

S.P. S 25p 
D.P.D.T. 45p 35p 

Bulgin 

brhdor 

SubminioNre 
Toggle 
S.P.D.T. 489 push -to -mike 

25p ® Slide £ D.P.D.T. 12p 

Erg Dil Switches 

1 pole 8 way 99p 

2 pole 4 way 85p 

4 pole 2 way £1.24 

Lan,,, warty switcber 2p 
1 pole 12 way: 4 pole 2 way 
3 pole 4 way, 4 pole 3 way 

a a(i. (LgS i 
i3pSal ys1 

0.25 9 1 

8RID6ES 
IA 2A 6A 

50 e.3« 35p 75p 

100' 24 44 78p 

200 22p 45p 90P 

100 25p 50p íI.05 
600 24 [1.20 
1000 38p 

Avoiloble 
in seven 

colours 
Terminals 
15p 

Plugs 

13p 

SOLDERING 
Desolder Braid 
bel 64p 

Adcolo Invader 

1616 73 warr, 3/I6" bir 

s Mullfcore 

22 swg size 15 36M 
18 swg size 5 32p 

L2 IN 
F3.13 

HEAT SINKS 

TRIACS 

25v 2N6068 44 
50. 2N6069 32p 

100. 2146070 58p 
200. 2146071 64 
400. 2146073 64 
600. 2146075 fl .49 

Transistor coven 

TV2 (1066) ISp SF (T05) 
T0 3 lOp TV3 (TO 3) 16p 18F (T018) 
TO 66 'OP TVI (To 126) lip 7}p 

TV5 (TO 220) 149 

A bnsnd New Audio I.C. Leaflet with 
Circuits and pin connections for 

ALL the I.C.'s listed below 
FLEE with orders ove. 

£1.00 or IOp 

widrout 

C MFCI000B 789 Dual Low Noise +24 A LM381 £2.16 
E MC130611 6Bp Dual Low Noise Z14 A LÁ1482 £2.19 
F TAA300 £1.76 Dual Pre -Amp 7 L3 A MK1303L £1.59 

G TBA820 749 Dual Low Noise C 12 A MC13399 £1.31 

A LM380 £1.08 Dual low Noise 7 II A 7184231 08p 

A LM377 £2.91 Gmol 
J 51414 £1.72 D.C. Controlled altenaalcr MFC6040 83P 

J 51415 £2.24 3 stage G.P. amp. 8 TAA263 80p 

H T84800 94 Tope Pre -Amp F TAA310 £1.34 

H TBA8105 £1.07 Bi-Fet 8 TAA320 97p 

K TBA810AS £1.07 Haor/Aid Amp 1.3v I TÁÁ370 £5.03 

M TCA9I0 £1.94 PPL stereo decoder(') A ÁK1310 £2.14 
O BHA0002 £2.60 4 channel SO (ii) A MCI312 £2.42 
F NE5401. £1.08 4 pre -amp (ii) 16 MC1314 G.05 
N TDA2020 TM CBS SO Logic (ii) 16 MC1315 £5.37 

(ii) Separate leaflets available free only with parcha* over £I 

e 
173 

for 
51414 
51415 
18M 

I.C. SOCKETS 

T05 Dual -in Line 

Styla B pin 13p 

14 pin I5p 

8 pin 31p 16 pin 15p 

lo 35p 24 pin 26p 

28 pin 309 
36 pin 37p 

40 pin 44p 

I.C., PIN SOCKETS 
I.C. pins in drips of 100. 
Just snip off what you need. 

65p per drip 

I.C. CONNECTORS 

0-1 pin centres 24 way 0 key 
supplied with ends 64p 

Etch mist from o pen. Draw yew - 
own printed circuit, then etch It. 84 

MAINS TRANSFORMERS 
secodoria 

6-0-6v, 100n4 97p : 20-0-20. IA £4.55 
9-0-9v, 100M 97p : 21-0-26v M £2.18 

12-0-12v, I00mA 97p : 28-0-28 IA £6.18 
18-0-18v, 20gnA dsa 0-24v 40mA 97p 

IA 2A 4A 
0-9-17v £1.95 £2.27 £2.64 
0-12-15-20-21-30v 02./8 £4.15 - 

0-24-30-40-48-60v E5.18 £7.02 - 

ÿA IA 2A 
0-19-25-33-40-50 £2.70 £3.40 fA. 

RENDAR INSTA - POWER 

cafe;inexpensive; 
quick,A.C. moira 
connector. A 13 

amp P1sN lop 
containing snap 
connectors 

£1.75 

0 OVE 

N 

CUSTOMERS 
R ST I\(IUSI1 liI(1S AI INVOICES . : : C P&P On Order, 15p Orde£satCost 
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SAVBIT handy 
solder dispenser 

A coil of Ersin 
Multicore Sevbit 
Solder in a 
dispenser 7ft 6 in of 
18s.w.g. (2.2 
metres of 1.22mm). 
The Solder that 
reduces the wear 
of soldering iron 
bits. 

Size 5 

32p 

for fast easy reliable soldering 
EASY Vo N2M COPIEHM122, L I) ACS 

IDEAL FOR HOME CONSTRUCTORS 
Ersin Multicore Solder contains 5 cores of non -corrosive flux. instantly cleaning heavily oxidised 
surfaces. No extra flux is required. 

(SAVBIT solder 
for general purpose 
work 
A handy plastic reel of 
SAVBIT alloy. 63ft of 18 s.w.g. 
(19.2 metres of 1.22mm) 

Size 12 £1.72 

VALU -SOL for 
soldering aluminium 
New Multicore Alu -sol 
flux -cored solder in 16 
s.w.g. No extra flux 
needed. Plastic reel holds 
3611. Supplied with full 
instructions. Also available 
in solder dispenser. 

Size 4 £2.32 

Fine gauge solder, 
for soldering small 
components 
Fine gauge solder for soldering 
small components 138ft of 
22 s.w.g. (42.0 metres of 
0.71mm) Ersin Multicore 5 core 
solder wound on a plastic reel. 
Suitable for intricate work and 
small components. 

Size 10 £1.44 

NEW BIB WIRE STRIPPER & CUTTER'' NEW SOLDER WICK 
Fitted with unique 8 gauge 
selector with handle locking device 

and easy grip handles. Spring 
incorporated for automatic 

opening. Strips insulation from flex 
and cables in seconds and can also 

be used as a cutter. Model 88.80p j 

Absorbs solder instantly, from tags and 
printed circuits. Only needs 40 to 50 Watt 

soldering iron. Quick and easy 
to use. Does not need flux and 
is non -corrosive. 

Size 18 90p 

For soldering 
fine joints 

Dispensers 
of Ersin 
Multicore 
Solder make 
those small 
jobs easier. 
21ft of 22 aN s.w.g. (6.4 
metres of 
0.71mm) 
solder, 
specially 
suitable for 
soldering fine 
wires, small 
components 
and for 
repairing 
printed 
Circuits. 

Size 15 36p 
Or size 19A for kit 
wiring or Radio and 
T.V. repairs 7ft. 
(2.1 metres) of 18 
s.w.g. (1.22mm) 
Ersin Multicore Solder. 

Size 19A 34p 

Bib Hi-Fi Accessories Limited, 
Sole U.K. Sales Concessionaires. P.O. Box 78 Hemel Hempstead, Herts. HP2 7EP 

Prices shown are recommended retail excluding V.A.T. 
From Electrical and Hardware Shops. if unobtainable, send 15p P&P. 
Prices and specifications subleCl to change without notice. 

MAINSS,rs fo 
types 

TRANSISTOR EQUIPMENT 
RUN YOUR TRANSISTOR RADIO OR CASSETTE 
RECORDER PROM YOUR CAR BATTERY (Similar 
to lllustradon) 

This unit enables you 
to run your cassette 
tape recorder from the 
car whilst travelling. 
It H easily fitted and 
comes complete with 
fitting instruction.. 
Please state make of 
cassette, voltage and 
type of plug required. 

ONLY £2.86 
RUN YOUR TAPE RECORDER OFF AC RAINS 

Mains mit supplied com- 
plete and ready to plug 
Into your cassette recorder. 
(State voltage, make and 
type of plug required, if In 
doubt send diagram of 
recorder socket.) 

ONLY £3.40 
RUN YOUR TRANSISTOR RADIO 
0FP AC MAINS 

For single outputs, 8v, 9v £286 
For two separate output,, 8v + 8v, 

9v + 9v £352 per unit. (Please 

state output& required.) 
All units are completely isolated from mains by 
double wound transformer ensuring 100% safety. 
All British Made. All Prices inc. V.A.T. sad P. & P. 
R.C.S. PRODUCTS (RADIO) LTD. 

(Dept. PWA) 
31 Oliver Road, Walthamstow, London, Eli 
Full refund if sot completely satiicf ed. 

ALUMINIUM 
ENCLOSURES 
6 standard sizes available from your 
local retailer. 
Made from precision extrusions with 
integral board guide slots. 
Finned sides improve appearance and 
radiate heat. 
Parallel sides for ease of component 
mounting 

VERO ELECTRONICS LTD. 
Eastleig h. Hants. SO5 3ZR 

Tel Chandler's Ford 2952 Telex: 47551 

Subsidiaries and Agents 
throughout the World 

NEW IMPROVED 

IiiI:1 ;L,i ;ii:iiiI:AI 
NO BATTERIES 

NO WIRES 

ONLY 
m Belt.£21.99 p;;: 
Safety A -1- VAT 81.76 
Telecom. Standards, Supplied with 3 -core wire. 
Just plug into power socket. Ready for use. Crystal- 
clear communication from room to room. Operates 
over a 1 -mile range. On/Off switch, Vol. control. 
Useful as office intercom, baby alarm, invalids. 
No Q.P.O. licence reqd. Full price ref. if returned in 
10 days. 12 months service guarantee. P. A P. 60p 

NEW / AMERICAN TYPE CRADLE 

TELEPHONE AMPLIFIER 

eye ONLY 

II.95 
+ VAT 96p 

Latest tranelstorised Telephone Amplifier with 
detached plug-in speaker. Placing the receiver on 

to the cradle activates a switch for immediate 
two-way conversation without holding the handset. 
Many people can listen at a time. Increase efficiency 
in office, shop, workshop. Perfect for conference" 
calls: leaves the user's hands free to make notes, 
consult files. No long waiting, eaves time with 
long-distance .alas. On/Off switch, volume. Direct 
tape recording model at 512196 + VAT 1.04 
P. a P. 48p. 10 -day price refund guarantee. 

WEST LONDON DIRECT SUPPLIES (PW11) 
189 KENSINGTON HIGH STREET. LONDON, W.8 
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a price -stabilizing 
policy for 1975 

new revised catalogue attractive discounts free postage & packing (U.K.) 

A 100 OF THE BEST 
out of our latest catalogue 
2N1307 47p AF2000 70p BD135 37p 
2N2646 51p AF239 80p BD136 30p 
2N3053 Up 61906 36p BDY20 83p 
2N3054 60p BA138 31p BF194 15p 
2N3055 70p BB103 24p BFR39 23p 
2N3702 11p B13105 34p BFR79 23p 
2N3703 10p 88109 48p BFX29 33p 
2N3704 11p BC10/A 18p BFX84 27p 
2N3705 10p BC107B 180 BFY51 23p 
2N3794 18p BC108B 1Sp BRY39 50p 
2N3619 28p BC108C 15p BY164 51p 
2N4062 11p BC109B 18p C106B1 42p 
2N4443 93p BC109C lip C10601 47p 
2N5052 42p BC147A 12p C1406 78p 
2N5163 20p BC1476 13p MJ481 f1-20 
2N5459 32p BC148B 12p MJ491 £1-35 
40361 /8p BC149C 14p MJ2955 80p 
40362 44p BC158B 15p MJE371 880 
40602 48p BC159 15p MJE521 81p 
40636 £1.36 BC167B 13p MJE2955 £1.12 
40669 f1-10 BC168B 12p MJE3055 pp 
AC128 17p BC169B 12p 0A91 8p 
AC151R 35p BC169C 13p SD4 8p 
AC153 27p BC1798 28p TIP31A 70p 
AC153K 37p BC182L 12p TIP32A 80p 
AC176 24p BC184L 10p TIP41A 80p 
AC176K 38p BC212L 12P 

TIP42A E100 AC187K 31p BC214L 14p 
AC188K 29p BC257A 11p W02 30p 
AD133 £1-92 BC259B 14p ZTX300 14p 
A0136 £1-11 BCY58 30p ZTX304 235 
AD149SL 65p BD130 70p 

ZTX500 tIp AD161 42p BD131 43p 
AD162 40p BD132 52p ZTX504 45p 

ELECTROLYTIC CAPACITORS 
Axial Lead 
of 3V 6.3V 10V 16V 25V 40V 63V 100V 
0.47 

11p 11p tp 1ß 
2-2 - 
4-7 - 
10 - 
22 
47 Sp 
100 9p 
220 8p 
470 9p 
1,000 11p 
2,200 15p 
4,700 
10,000 42p 

- - 11p - Sp 9p 
11p - Sp Sp 8p 

11 - - dp Op 9p 6P - 8p - Sp Sp 8p 10p - Op Sp Sp 8p 10p 13p 
Sp dp Sp Op 10p 12p 19p 
Sp Op 10p 10p 11p 17p 26p 

10p 10p 11p 13p 17P 24p 45p 
13p 13p 17p 20p 25p 41p - - - 26p 37p 41P - - - 39p 44p 58p - - - 
46p 

RESISTORS 
Code Watts Ohms 

C 
C 
C 

MO 
WW 
WW 
WW 
WW 

1/3 4.7-47CK 1.3 
1/2 4.7-10M 1-3 
3/4 4.7-10M 1.5 
1 4.7-10M 3.2 
1/2 10-1M 4 
1 0-22-0.47 0 18 
1 0.56-3.90 12 
3 1-10K 9 

7 1-10K 11 

1 tog 10 to99100 up 
(see note below) 

1.1 0.9 nett 
1.1 0.9 nett 
1.2 0.97 nett 
2.5 1.92 nett 
3-3 2.3 nett 

14 11 nett 
10 0 nett 
8 6 nett 
10 8 nett 

1975 is the year of challenge. Rather 
than sit back and wait for things 
to happen, we have produced our own 
policy to help stabilize price structure 
and maintain the services for which 
ELECTROVALUE are pre-eminent. 

PRICES 
as shown in our latest catalogue 
(No. 7, issue 3) will be maintained at 
least until March 31st next (except in 
cases of severe market fluctuation) 
and then held after review for further 
three-month periods instead of 
making day to day price change. 

CATALOGUE 7 ISSUE 3 

is now ready with 108 pages of 
bargains and information. Price - 
30p post paid including 25p refund 
voucher for use on orders list value 
for £5 or more 

DISCOUNTS 
apply on all items except the few 
where prices are shown NETT. 5% 
on orders from £5 to £1499; 10% on 
orders value £15 or more. 

FREE POSTAGE & PACKING 
in U.K. for pre -paid mail orders over 
£2 (except Baxandall cabinets). 
If under, there is an additional 
handling charge of 10p. 

QUALITY GUARANTEE 
All goods are sold on the under- 
standing that they conform to 
makers specifications. No rejects, 
seconds or sub -standard merchan- 
dise. 
V.A.T. ß 8% must be added to total 
value of orders. Every effort is made to 
ensure correctness of information at 
time of preparing and putting this 
advertisement to press. 

Codes: 
C=carbon film, high stability, low noise. 
MO-metal oxide. Electrosll TR5 ultra low noise. 
W W =wire wound, Plessey. 
Values: Ali E12 except C 5W, C 5W and MO 4W. 
E12: 10, 12, 15, 19, 22, 27, 33, 39, 47, 58, 68, 82, and their 

decades. 
E24: as E12 plus 11, 13,18,20,24,30,36,43,51,62,75,91 

and their decades. 
Tolerances: 
5% except WW 10% =0.050 below 100 and 5W MO 
2% 
Prices are In pence each for quantities of the 
same ohmic value and power rating. NOT mixed 
values. (Ignore tractions of one penny on total 
value of resistor order.) Prices for 100 up in units of 
100 only. 

WAVECHANGE SWITCHES 
1 pole 12 way; 2 pole 6 way; 3 pole 4 way; 
4 pole 3 way each 33p 
TAG STRIP 28 way 11p 

NUTS, SCREWS, etc. 
In lots of 100 each 
4BA NUTS 31p: 66A NUTS 20p 
5" 
Threaded 

Screws13 
adedpille sp 

Screws 
68A, 5" hexagonal al £1-35 

Plain spacers i" round £1.32 
Other sizes available 

CAPACITORS 
DALY ELECTROLYTIC in cans, plastic sleeved 
1000mF/25V 34p 2200/100 £1.91 
5000/100 £3.56 1000/50 50p 
5000/25V 75p 2000/50 70p 
2000/50 70p 5000/50 £1.44 
1000/100 £1.00 
POLYESTER TYPE C.280. Radial leads for P.C.B. 
mounting. Working voltage 250V d.c. 
0-01, 0-015, 0022, 0-033, 0-047 ea. 3p 
0068, 0.1, 0.15 ea. 4p 
0.22 513: 0.33 7p;: 0.47 11p; 0-6811P; 1 .0140; 1 -5 21p ; 

2-2 24p 
SILVERED MICA. Working voltage 500V d.c. Tolerance 
1% or O. 5pF 
Values in PFs-2.2 to 250 in 26, stages ea. Sp 
270-820 in 9 stages, ea. 7p 
1000, 1500, 1800 Sp; 2200 10p; 2703, 3600. 4700, 500018p; 
6800, 8200, 10,000 25p 

UM BEAD 
0.1, 0.22, 0.47.1.0 mF/35V, 1.5/20V, 3-5/16V ea. 18p 
2-2/18V, 2-2/35V, 4-7/16V, 10-6-3V ea. lóp 
4-7/35V, 10/16V, 22/6.3V ea. 21p 
10/25V, 22/16V, 27/6.3V, 100/3V, 6-8125V, 15/25V ea. 23p 
POLYCARBONATE 
Type 642540 Working Voltage -250V Values in mF: 
0-0047; 0-0068; 0.01; 0.15; 0-22 ea. 4p 
0018; 0027; 0-033; 0-039; 0-047; 0068; 0-082; 0.1; 
100v/0.1 ea. 5p 
0.18; 0.22 7p; 0.27, 0.33 9p; 0.39, 0.47 11p; 0.56, 0.68 
lip 
CERAMIC PLATE 
Working voltage 50V. d.c. 
In 26 values from 22pí to 6800pF, ea. 2p 

POTENTIOMETERS 
ROTARY, CARBON TRACK. 
Double wipers fo' good contact and long working life 
P.20 SINGLE linear 100 ohms to 4.7 meg ohms.each 14p 
P.20 SINGLE log.4.7 Kohms to 2.2 megohms, each 14p 
JP.20 DUAL GANG tin. 4-7 Kohms to 2-2 megohms, 

each 48p 
J.P20 DUAL GANG log. 4-7 Kohms to 2.2 megohms, 

each Up 
JP.20 DUAL GANG Log/antilog 10K, 22K, 47K, 1 

megohm only, each 48p 
JP.20 DUAL GANG antilog 10K only Oip 
2A DP mains switch for any of above 14p extra. 
Decades of 10,22 and 47 only available in ranges above. 
Skeleton Carbon Presets, Type PR, horizontal or 
vertical lip each. 
SLIDER 
Linear or log mono 4.7K to 1 meg. In all popular 

values each 30p 
STEREO, matched tracks, lin. or log In all popular 

values from 4-7K to 1 meg. 60p 
Escutcheon plates, mono, black or grey, each 10p 
Control knobs. blk/wht/red/yel/grn/blue/dk. grey/It. 
grey, each 7p 

MINITRON DIGITAL INDICATORS 
3015F Seven segment filament compatible with 
standard logic modules. 0-9 and decimal point: 
9mm characters in 16 lead DIL £1-29 
Suitable BCD decoder driver 7447 £1.1S 
3015G showing t or -& 1 & dec. pt. £1-20 

LEDS (Light Emitting Diodes) 25p 
Photo Cells, cadmium sulphide each 40p 

ANTEX Soldering Irons 
C240 E2-25 Spare bits 32p 
CCN240 £2 -OS Spare bits 42p 

LECTRO ALOE LTD 
All postal communications, mail orders 
etc. to Head Office at Egham address, 
Dept. PW 4. S.A.E. with enquiries re- 
quiring answers. 

28,ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY TW20 OHB 
Telephone Egham 3603 Telex 264475 Shop hours 9-5.30 daily: Sat. 9-1 p.m. 

NORTHERN BRANCH: 680, Burnage Lane, Surnage, Manchester M19 INA 
Telephone (061) 432 4945 Shop hours 9-5.30 daily: Sat. 9-1 p.m. 

U.S.A. CUSTOMERS are invited to contact ELECTROVALUE AMERICA, P.O. 
Box 27, Swarthmore PA 19081. 
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TRANSFORMERS 
SAFETY MAINS ISOLATING TRANSFORMERS 

Prr. 120/240 V Sec. 1201240 V Centre Tapped and Screened 
Ref. 
No. 

VA 
(Watts) 

Weight Size cm. 
lb oz 

P & P 
E p 

07 20 1 8 7.0 x 6.0 x 6.0 2.80 38 
49 60 3 12 9.9 x 7.7 x 86 4.37 45 
50 100 5 8 9.9 a 8.9 x 8.6 4.89 45 
51 200 8 0 2.1 x 9.3 x 102 8 13 53 
52 250 13 12 210118x102 9.83 73 
53 350 15 0 4 0 x 10.8 x 11 -8 11-88 73 
54 500 19 8 4.0 a 13.4 x 1 1 -8 1365 91 
55 750 29 0 72x 14.0x 14.0 20 51 
56 1000 38 0 72 a 16 6 x 14.0 29-15 
57 1500 46 0 21.6x 13-4x 18.1 3323 
58 2000 60 0 21.6x 15 3x 18.1 37 07 

AUTO TRANSFORMERS 
Ref. VA Weight 
No. (Watts) lb oz 

Size cm. Auto Tops P & P 

L p 
113 20 I 0 5-13 a 5.1 a 4.5 0-115-210-240 1.67 30 
64 75 2 4 7.4 x 6.7 x 6.1 0-115-210-240 2.90 38 

4 150 3 4 8.9 x 7.7 x 7.7 0-115-200-220-240 4.12 45 
66 300 6 4 9.9 x 9.6 x 8.6 5.82 53 
67 500 12 8 12.1 x I I2x 10-2 8.82 67 
84 1000 19 8 14.0 e 13.4 e 14.3 1368 91 
93 1500 30 4 14.0 x 15.9 x 14.3 18-31 
95 2000 32 0 172 x 16.6 x 14.0 ., 24-20 
73 3000 40 0 21.6 x 13.4 x 18.1 35-09 

CASED AUTO TRANSFORMERS 
115V mains lead input and U.S.A. 2 -pin outlets. 20VA C3-23 pp 38p 
500VA E10.45 pp 80p I000VA £17.51 via B.R.S. 

TRANSFORMERS 
PRIMARY 240-250 VOLTS 12 AND OR 24 VOLT RANGE 

Ref. Amps. 
No. 12V 24V 

Weight Size cm. Secondary Windings P & P 
lb oz O III 0.5 0-25 8 4.8 x 2.9 x 3.5 0-12V at 025A x 2 147 23 

2131.00.5 I 4 6.Ix 5-8x 4-8 O -12V at 0-5Ax 2 1.74 30 
71 2 I 112 7.0x 6-4e 6.1 0.12V at IA x2 2-29 38 
18 4 2 2 12 8.3 x 7.7 x 7-0 0.12V at 2A x 2 2.86 38 
70 6 3 3 8 8-9x 8.0x 7-7 O -12V at 3A x2 4-12 45 

108 8 4 5 8 9.9 x 8.9 x 8.6 0.12V at 4A x 2 4-56 45 
72 10 5 6 4 9.9 x 9.6 x 8.6 0.12V at 5A x 2 5.14 53 

116 12 6 612 9.9x102x 8-60.12Vat5A x2 5-52 53 
17 16 8 81212-1e 9-9e 1020-I2V at 8A x 2 7-28 60 

115 20 10 11 8 14.0 a 9.6 x 11-8 0-12V at 10A x2 10.39 73 
187 30 15 15 8 14.0 a 12.1 x 11.8 0-12V at 15A x2 13-59 85 
226 60 30 32 0 172 x 15.3 x 14.0 0.12V at 30A x 2 1683 

30 VOLT RANGE 
Ref. Amps. Weight Size cm. Secondary Taps P & P 
No. lb oz L p 
112 0.5 I 4 6.1 x 5-8x 4.8 0-12-15.20-24-30V 181 30 
79 1-0 2 4 7.0 x 6.7 x 6.1 2.40 38 

3 2.0 3 4 8.9 x 7.7 x 7 7 3.49 38 
20 3-0 4 8 9.9 x 8.3 x 8.6 4-53 45 
21 4.0 6 4 9.9 x 9.6 x 8.6 5.13 53 
51 5.0 6 12 12.1 x 8-6 x 10-2 6.41 53 

117 6.0 B 0 12.1 x 9.3 a 102 7.16 60 
88 8.0 12 0 12.1x11 -8x102 9.90 67 
89 10.0 13 12 14.0 x 102 e I I .8 9.87 73 

50 VOLT RANGE 
Ref. Amps. Weight Size cm. Secondary Tops P & P 

No. lb oz L p 
102 0.5 112 7 0 x 6.4 x 6.1 12-19-25-33-40-50V 2.58 30 
103 1.0 2 12 8 3 x 7-4 x 7.0 3.38 38 
104 2-0 5 8 9.9 x 8.9 x 8.6 4.68 45 
105 3.0 6 12 9.9 x 102 e 8.6 5.81 53 
106 4-0 10 0 12 I e 10.5 x 102 7.60 67 
107 6.0 12 0 14.0 e 10.2 e I I -8 12.10 67 
118 8.0 18 0 14.0 x 12.7 x I 1 -8 12.98 85 
119 10.0 25 0 172 x 12.7 x 14.0 16-99 

60 VOLT RANGE 
Ref. Amps. Weight Size cm. Secondary Tops P & P 

No. lb oz L p 
124 0.5 2 4 7-0 x 6.7 x 6.1 0-24-30-40-48-60 2.33 38 
126 1.0 3 4 8-9x 7.7x 7.7 3.41 38 
127 2.0 6 4 9.9 x 9.6 x 8.6 5.08 45 
125 3.0 8 12 12.1 x 9.9e 102 7.52 60 
123 4-0 13 12 12.1 x 1 1 -8 x 102 8 75 67 
40 5-0 12 00 14.0 e 10.2x 11 -8 9.75 73 

120 6-0 15 8 14.0x 12.1x11.8 11.30 85 
121 8.0 25 00 14.0 x 14.7 x 1 1 .8 15-00 
122 10.0 25 00 172 x 12.7 a 14.0 1752 
189 12.0 29 00 17.2 x 14.0 a 14.0 19-98 

MINIATURE TRANSFORMERS WITH SCREENS P & P 

Ref. MA. Weight Size cm VOLTS C p 
238 200 2 2.8x2 -6x2-0 3-0-3 1.54 10 
212 IA IA I 4 6-Ix5-8x4.8 0-6 0-6 1.84 30 

13 100 4 3 -9x2 -6x2.9 9-0-9 1.41 13 
235 330,330 4 4.8x2.9x3.5 0-9, 0-9 1.56 19 
207 500, 500 1 00 6 -1x5 -4x4-8 0-8-9, 0-8-9 1.92 30 
208 IA, I A I 12 7.0x6.4x6 I 0-8-9,0-8-9 3 30 38 
236 200, 200 4 4.8x2.90.5 0.15, 0-15 1.43 19 
214 300,300 I 4 6.1x5.8x4.8 0-20.0-20 1.93 30 
221 700 (D.C.) I 8 7 -0x6 -1x6 -I 20-12-0-12-20 2-17 38 
206 IA, IA 2 12 8.3x7.7x7.0 0-15-20, 0-15-20 3.46 38 
203 500, 500 2 4 8.3x7.0x7.0 0-15-27.0-15-27 3.00 38 
204 IA, IA 3 4 8.9x7.7x7.7 0.15-27, 0-15-27 3.85 38 

Carriage via SRS 

PLEASE ADD 8% FOR V.A.T. 
INCLUDING P. & P. 

BARRIE electronics 
3, THE MINORIES, LONDON EC3N 1BJ 

TELEPHONE: 01-488 3316 8 
NEAREST TUBE STATIONS ALDGATE R LIVE RPOOL ST 

Loudspeakers at 
Manufacturers Prices 

£1550 per pair 
- as supplied by us to the trade 
- less than half retail price. 

Cabinets in teak size 18" x II" x 7" deep 15 watts 
RMS (30 watts music power) output into 8 ohms. 

GOODM ANS/EM I 
61/2' bass plus 3/" 
tweeter. Frequency 
response 35 hz. to 
19,000 hz. Leads 
connectors supplied - 
accoustically damped 
speakers. 

HI FIDELITY 
QUALITY AT ONLY 
£15.50 per pair plus 
£1.00 post, packing and 
insurance. 

Please send cash , 

cheque or ACCESS order 
to Ben Ford (Hi Fi Cabinets) 
Limited, 58 Somers Road 
Industrial Estate, Rugby, 
Warwickshire. Telephone 
78213. 

For Access orders just 
quote Access number and 
address. Immediate despatch 
for all orders. 

CARBON SLIDE POTENTIOMETERS 

60mm Single Track including Black Knob 50p (inc. 
V.A.T.), 60mm Twin Track including Black Knob 60p 
(inc. V.A.T.), 60mm Quad Slide Potentiometers - 
Prices upon application. 1K, 5K, 10K, 25K, 50K, 100K, 
500K ohms Log, Lin, Antilog. Metal Case. 3.2db 
Matched Track. 15mV Nominal Noise (B.S. 2122). 
Life Exceeds 20,000 cycles. Fixing Holes 2 x M3 on 
80mm Centres. 

Designed, Manufactured and Supplied by:- 

RIVLIN INSTRUMENTS LTD 
DOMAN ROAD, CAMBERLEY, SURREY GUIS 3DJ 

Send cash with order to above address. Postage 
and packing 15p per order. Trade enquiries 
invited. 
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Tnour milieus 
all prices inc VAT 

FREE delivery 

AMPLIFIERS 
Rotel RA2I I 

RASI l 

RA6I I 

Sansui AU101 
AU505 

Sinclair 2000 
Linton Mk. II 

E43A5 
£54-95 
£86-95 
[48-25 
£74.95 
£34.95 
£59.95 

TUNERS & RECEIVERS 
Leak Delta AM/FM £69.95 
Sinclair 2000/4000 Tuner £34.95 
Rotel RT222 (42.75 
Pioneer 5X434 E99.00 
Rotel RX I50A Tuner/ 

Amp. £5995 
Rotel 152 £69.95 
Sansui 

210 AM/FM/MPX f75.50 
310 AM/FM/MPX £99 SO 

441 AM/FM/MPX £9195 
Howland West DA IOOOT 

AM/FM £36.00 

RECORD DECKS 
Garrard SP25 MkIV £16.25 
BSR MP60 £12.95 
BSR Invicta P & C/SC7M £9.95 
Garrard 

SP25 MkIV P & C G/800 £25.95 
Goldring GL78 P & C/ 

G800E £5995 
Rank Domus 13D 2000/ 

Rex 999 Cart. £50.00 
Connoisseur 

BDI Kit £13.50 
BD2 Chassis/SAU2 £32.50 
SAU Arm £14.25 
SCUI Cartridge £5-95 
Pioneer PLI2D £43.50 

TAPE DECKS (Insurance 2.00) 
Akai 

4000DS Reel to Reel £93-95 
4000DB Reel to Reel 

Dolby £149.50 
GXC36D [8300 
GXC38D £103-95 
CS33D £79.95 

Akai CRBID 8 -track Rec. 
player £73.95 
GXC82D £93.95 

SPEAKERS 
Chassis Speakers 
EMI (Plain) 13in x 8in, 

3, 8 or 15 ohm Bass unit E2.30 
with Single Tweeter 

(only Bohm) [2.45 
with Twin Tweeter 
only 8 ohm £4.25 

Type 350 Kit 15 watt 8 ohm f8.25 
13in x 8in Bass unit 15 watt 

8 ohm or 15 ohm £4.95 
8in x Sin 5 watt 3, 8 or 

15 ohm EI -60 
Bin x 5in 10 watt 

Dualcone 8 ohm E2-70 
61" 10 watt 8 ohm [2-65 
8in 10 watt 8 ohm £4.50 
12in 20 watt 8 ohm £6.95 
Bin 4 or 15 ohm £2.25 
lin x 4in 3 or 8 ohm £1 .20 
Elac 64" 8 ohm 10 watt E2-65 
Elac 8in 8 ohm Dualcone 12.70 
Elac 10in 8 ohm Dualcone £3.75 
Baker Group 25 12ín 8 or 

IS ohm £7 95 

Adastra 'Top 20 12in 
25 watt 8 or 15 ohm £8.25 

Adastra 'Hi -Ten' IOin 
10 watt 8 or 15 ohm £3.70 

Also 5in 8 ohm speaker £0.95 
24in 8 or 04 ohm 
speaker 60p 

WHARFEDALE SPEAKER 
BARGAINS 
Denton pr. 
Denton 2 pr. 
Linton 2 pr. 
Glendale 3 pr. 
Kingsdale 3 ea. 
Dovedale 3 ea. 

KITS 
Linton 2 pr. 
Glendale 3 pr. 
Doved ale 

[26.75 
£32.00 
E40.75 
E60-95 
[64.95 
£44.95 

E20.95 
£35.95 
£55.50 

SPEAKER CABINETS IN 
KIT FORM (Teak Veneer) 
12ín x 8in x 6in 

(8x5or7x4cutout) [2.90 
14in x 12in x 9in 

(I O", 8 K 5, 8", 61" & 31") £3.95 
I8in x lin x 9in 

(8"x4"or13x8) £5.25 
22in x 14ín x 9in 

(12" & )" or 13 x 8) £6.75 

TWEETERS & CROSSOVERS 
EMI 34" c/magnet in 3 or 

Bohm £1.35 
Cone Tweeter 10 watt 

8 or 15 ohm (K2006) E2.70 
Cone Tweeter 3 watt 

8ohm(K2003) fI-SS 
Horn Tweeter 8 ohm 

(K2007) £6.50 
Dome Tweeter 8 ohm 

(K2011) £5.75 
2 -way Crossovers (CN23, 

CN28, CN216) £1.40 
3 -way Crossover (CN3B) £2.85 

CARTRIDGES & STYLI! 
D/D 

Cart. Styli 
ACOS E E 

GP91¡2SC or 3CS 
(ster. comp) I - 10 1.25 

GP93'I or 95/I 
ster. tryst. 1.35 1.25 

GP94/l or 96/I 
ster. ceram. I.75 1.25 

GP101 cryst. 
comp. 90 - 

GP104 ster. 
ceram. 1.75 l-25 

BSR 
X5M or XSH 

tryst. comp. 1.75 I -25 
SX6M or SX6H 

tryst. ster. 2.00 I.25 
SCSM ster.'ceram. 2-75 I -25 

SONO" ONE 
9TAHC or 

9TAHC/G 
(Dram.) 1.85 

3509 Magnetic 1.90 
AUDIO TECNICA 

AT55 1.95 
EMPIRE 999 REX 3.95 
GOLD RING 

G85C 

ALL ITEMS SUBJECT TO 
MANUFACTURERS INCREASE 
AND AVAILABILITY Personal 

Callers are 
Welcome ! 

G800 395 1.95 
G800H 3-95 1.95 
G800E 6.99 3.95 

SHURE 
M44G 4.95 3-95 
M55E 6.25 4.95 
M7SED Type 2 11.75 8.25 
MJSEJ Type 2 9.75 6.25 
VIS Type 3 32-25 - 

MICROPHONES 
UD 130 50K/600 ohm 

uni -dir. ball metal £6.75 
U D147 £9.25 
Condenser Mic. 600 ohm 

uni -dir £9.50 
Cassette Stick Mic. with 

R/Control El -60 
Cass. Stiek Mic. with 

R. control (Philips type) E2.00 
Mic-Mixers Mono/stereo £5.50 
Akai ADM20 £7.50 

HEADPHONES 
Rotel 

RH430 £4.75 
RH 630 £7.75 
RH 700 ¿II -50 

Koss 
K711 £11.50 
KRO7I I £10.95 
K6 £13.00 
K6LC £14.95 
K0727B £16 75 
K0747 £21.50 
HVI E2I.95 
PRO4AA £29.25 
PRO54 £29.95 
K6LCQ £26.00 

Sansui SSIO £16.75 
°Headphone adaptor 

(Junction box) £2.75 
extension lead 2ft curly El 50 

CASSETTES 
C40 C60 C90 C120 

Low Noise - 35p 45p 55p 
Philips - 55p 75p 110p 
Memorex 65p 79p I10p 155p 
Ampex (360) 45p 55p 75p 99p 
Ampex 

(20-20+) 59p 65p 99p 135p 
Chromium 
Dioxide - 99p 140p 

Casette Head Cleaner 45p 
Ampex Head CleanerDemagL I .65 
BIB Stereo Test Cassette [2.15 
Cassette Racks (hold 6) £0.45 
Cassette Rotating Racks 

(hold 20) £3.50 
Cassette Carrying Case 

(hold 18) E195 
8 -Track Cartridge Blanks 

C40 C64 C80 
Ampex 80p 95p LI - 10 

8 -track H/Cleaner 
Demagnetiser El -90 

8 -track Carrying Cases 
(BIB) LI -65 

TAPES & CASSETTES 
Stnd LP DP 

1.25 5" 55p 65p I-00 
1.25 54" 6Sp 86p 1.35 

7" 80p 110p 1.85 - High frequencyAmpex - 5" - I.40p I 

7" - l -90p 2 
2.95 I 95 AKAI Metal Reel 7" 

ALL MERCHANDISE FULLY GUARANTEED NEWMA Mail Order Dept PW4 

Belmont St, Monton, 
ELECTRONICS Eccles, Manchester. 

Tel:061-789 5268 

Cases 
20p 
25p 
30p 

55p 
95p 

E1 99 

High Quality 
Construction 
Kits. stocked 
at all branches 
Send for 
catalogue! 

CALCULATORS 
Sinclair Cambridge Build £12.95 
Scientific E19-95 

SINCLAIR PROJECT 80 
Stereo Pre -amp. £12.95 
Active Filter Unit L7-25 
Z40 15 watt Amp £5-75 
Z60 25 watt Amp £7.25 
P25 Power Supply for 240 £5.45 
P26 Power Supply for 240 03.45 
P28 Power Supply for 260 £8.25 
FM Tuner EI2.95 
Stereo Decoder E8-45 
Q16 Speaker £7.75 
IC20 Stereo Amp. Kit £7.45 
PZ20 Power Kit £5.25 

PORTABLE RADIOS 
Vega Jade £5.75 
Vega Zircon E8-25 
Vega Sapphire £7.25 
Vega VEF206 E13.95 
Micado LM/MW/FM/SSW E18-95 
Murphy 

B833 MW/VHF £9.95 
BA838 LW/MW/VHF 

M/Batt £18.50 
MA5003 Head Set 

Radio LW £7.95 
Bush 

VTRI65 LW/MW/VHF £22.00 
VTRI27 LW/MW/VHF £15.50 
VTR 175 LW/MW/VHF EI395 
VTR188 LW/MW/VHF/ 

2SW M/Batt £31.95 
BY5661 LW/MW/VHF £14.95 

CLOCK RADIOS 
Bush CR128 LW/MW 
Bush CR232 MW/VHF 
Murphy MV5600 

MW/VHF 

E13.60 
£24.95 

E22.95 

CASSETTE RECORDERS 
Murphy BA206 £16-95 
Bush TP66 M/Batt E2S.75 
Murphy BA200 M/Batt E22-75 
Bush BT8504 (miniature) E25.50 
Mains Battery Cass. E1550 

RADIO CASSETTES 
(Mains/Batt.) 
Murphy BA209 MW/VHF £33 50 

STEREO RECORD PLAYER 
& SYSTEM 
Bush A1005 £56.50 
Hanimex HI01 £39.95 
Hanimex HRC5060 8 -track 

AM/FM/MPX+Speaker£ 116.95 

CAR AUDIO 
Hitachi Car Radio 

WM702R LW/MW E16-50 
KMI510 LW/MW/VHF £32.50 

Hitachi Car Cassette 
C5114 £4500 

Hitachi AM/FM & Cassette 
CSW £57.00 

Battery Eliminators 240 in 
6. 7. 5 or 9 volt output £2 95 

Manchester 
30-32 Shudehill. tel 061.832 7710 
Leeds 
4 New Market St tel 0532 42708 
Liverpool 
15 Whitechapel tel 051.236 0738/ 
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TRHfi1Pl15 Elgnilranías lta 
WINDSOR,BERKS. 
58/60 GROVE RD; 
SEND C.W.O. ADD VAT TO ALL PRICES IN U,E,P&P 15p. EXPORTS 609. 

MONEY RACE IF NOT SATISFIED. 
LARGE STOCKS. LOW PRICES, 
ALL BRAND NEW TOP GRADE FULL 
SPEC DEVSCES.CALLER9 WELCOME, 
CATALOGUE/LIST FREE SEND SAE, 
BARCLAYCARD & ACCESS x POST, 

Digital Displays 
SLA7 RED LED 0.3" 
DIGIT 0-9DP 89p ea 
GREEN&YELLOW £1.4i 

JUMBO LED 0.6" 747 
DISPLAY £2.25 ea. 

3015F 0-9DP £1 ea. 

ZENON FLASH TUBE 
£4. .Data 15p. 

LEDS rrad 113EP 
LEDS 209 STYLE ONLY 13p ea 
TIL 209 WITH CLIP RED 15p ea 
TIL 211 & CLIP GREEN 29p ea 
LARGE 0,2" & CLIP RED 17p ea 
LARGE 0.2" CLIP GREEN 30p ea 
209 STYLE OR ,2"ORANGE 29p ea 
INFRA RED LED £1,285777 33p. 

INTEGRATED TRANSISTORS 
CIRE UITS 3 DIODES 

555 TIMER 
703 RF/IF 
709 T099 
709 DIL 14 

710 DIL 14 
723 Reg. 
741 DIL 8 

741 DIL 14 

741 TO99 
747 2x741 

124377 2x2Wi2.87J Price each MATCHING 16p 
5 P LM380 2W AF 89 AC127 & 128 l6p INS,BUSH SETIOp 28p / M381 2xPre C2 / AC187 & 188 19p 
23 M3900 4x0PA69TIP 41 7Op 
28 MC13 3 

748 DIL 8 p £2 
7805 5V £1.40 NE540 Dry4er £1 
7812 & 15 £1.40 NE550 Ref 79p 
76013 6W AP £1 NE555 imer 55p 
8038 SIG GEN £3 NE55 2x" £1,20 
CA3028 S1NE 0 PLL £3.15 BFR50/51 

/rCA3046rsw 55Is N 61 PLL £3.15 BFR50/51 
CA3048 £2 562 PLL £3.18 BFR88 250V 
CA3052 £1.50 E565 PLL £2.69 

BPY50/1/2 

M CA3054 £1 N72709 709 28p 

pll ll O O LM3010 OP2Ar 45SN72748 74SN72741 8 33MJE2955 /21 
TEC12 PHOTO AMP/SCMITT/RELAY LM304 0-40V £3 SN76660 IP fl MJE3055 
DRIVER or LED TTL INTERFACE 81p LM307 OPA 49p 5E76611 IF£1.25 MPU131 PUT 

LM308 H1Bo 95p TAD110 &IF £2 0991 0A81 
_-_ LM309K 5V £1,48 TBA810 7WAF 99p 0A81 & 0A91 

LM372 IF £1.80 2N414 RX £1.09 

FLUORESCENT LIGHTS 12V MADE IN UK 
8 WATT 13" £3. 13W 22" £3.50 

DIGITAL CLOCii 
IC AY51224 4 DIGIT CLOCK £3.75 
MM5311/4 6 DIGIT CLOCK £7 

CASSETTE 45°75 mechanics 
NEW 8tk CARTRIDGE MECHANISM £8 

STEREO CASSETTE MECHANISM £13.75 
Suitable for 'PW ASCOT' recorder 
with heads etc.SEND l5p for DATA 

AD149 43p 
P 0 £1.20 AD161 & 162 33p 

TIP 2955 
TIP 42 

p 34p MC1306 49D BC107 & 108 9p 
TIP 3055 

90p 
54p MC1310&LED£2.65 BC109 lOpiiii 55p 
27p MC1312 SO £2.10 BC147/8/9 10 TIS43 eee2N2646 
29p 6CI330 69p BC157/8/9 12 ZTX109&3 1 13p 
29p 8áC1339 2xPre £1 BC167/8/9 12p 
70p C1350 55p BC177/8/9 18p 
33 NE536 fetOPA BC182/3/4A/L10FFyy 

BC212/3/4A4L110r 
BCY70/1/2 17p 
BD131 & 132 394 
BFR51 

SPECIAL OFFERS 

2E3055 FULL HIGH EC 115W 37V 
791C BPIN DIL 27 MFC4000B 33 

r 
E555 TIMER 55 N414 RX £1.09 

BC109 9p.2N3819e 16p.8FY51 15p 

7400 GATES 13p 
7404 INVERT 17p 
7401/2/10etc14p 
7413 SCMITT 31p 
7440 BUFFER 14p 
7447 DRIVER 89p 
7470 & 7472 29p 

TTL 
7473/74/76 29p 
7475 45p 
7490 52p 
7491/2/3/4 59p 
74100 74175 £1 

74121 32p 
74123 59p 
74141(97441)73p 

2N697 14p 
2N706&8 lip 
2E2646 UJT 32p 
2142904 & 5 20p 

23p 2N2926royg 9p 
23p 2E3053 17p 
29p 283055 115W 37p 

15p 2N3563 & 64 l6p 
2E3614 49p 

16p 2E3702 & 3 9p 
90P 2N3704 & 5 10p 
65P 2N3706 & 7 9p 
49P 2N3708 & 9 8p 
6p 2E3710 & 11 10p 
6P 2N3819E FET l6p 

TIP 29 & 30 529 2143823E FET 17p 
TIP 31 & 32 69P 283904/5/6 15p 
FULL SELECTION IN OUR FREE LISTS, 

PAK C 4 2N3055 £ 

PAK E 10 BC182 £ 

PAK G 8 BFY51 £1.8 9 2N3819et1 
PAK J 9 2E3053 £1.K 40 1N914 £1 

BZY88 400mW 
ZENER DIODES 9p 

BRIDGE RECT 
lA 50V 20p 

90100 DIAC 25p 

1A/50V SCR 36p 
TAG1/400 55p 
C106 & 7 SCR D1 
49/400V 53p 
SC146D TRIAC 
l0A 400V 75p 

vero 
WE8tOW7P/CFf/ 

VERO PINSx36 28p. 
COPPER CLAD VEROBOARD 0.1" 

21"3[5" 29p 24x31" 26p,31x31"31p, 
31"x5" 31p 31x 17" £1.50 

DIL IC's BOARDS 6x44" £1.50 
24 way edge connector 6Op. 
36 way 90p. PLAIN 34"x17" £1. 
FACE CUTTER 45p.FEC ETCH PAK 50s 

alkillgoaneap 
PRINTED CIRCUIT BOARD KIT £1.69 
DECOR NO MESS ETCH PAK NEW 69p 
DECOR DESOLDER BRAID REEL 59p 

H EATS INKS 
5F/T05 a 18F/T018 5p ea,TV4 15p. 
TV3/T03 16p.EXTRUDED 4" 4Y1 29p, 

TGS308 GAS DETECTOR £1.80 ea. 
LOGIC PROBE TTL TESTER PEN £5 

CAPACITORS 

CERAMIC 22pf to 0.1uf 50V 5p, 
ELECTROLYTIC:10/50/100 of in 
10V 5p.25v 6p.50v 8p.2uf/lov 5p. 
1000 91/25V 18p.200/500 25v 9p. 

POTENTIOMETERS (POTS) AB or EGON 

LIN or LOG ROTARY 13p.SWITCH 14p 
DUAL 45p.SgLIDERS 2sPSTEREO 57p 
KNOBS 7PPRESETS 6PRESISTORS l4P 

SWITCHES: SPOT 18p. DPDT 25p. 

IIN PLUGS ALL 12P. SOCKETS lop. 
ALI CASES AB5/AB7 50p.AB13 65p. 
TRANSFORMERS IA 6v6v or 12v12v 
Only £1,34.1O0mA type CT 75p. 

OIL sockets 
TEXAS GOLD 
LOW PROFILE ea 
8,14.6 16 PIN 13p 

SOLDERCON STRIPS' 
100 PINS 50p,1K 13. 

THE NEW NELSON -JONES FM TUNER 
Lib - MIfa1AM111a11 

PUSH-BUTTON VARICAP DIODE 
TUNING (6 Position) 

('WW' JUNE '73) 

Exclusive Designer Approved Kits 

What are the important features to look for in an FM tuner kit? Naturally it must have an attractive appearance when built, but It must also embody the 
latest and best in circuit design such as:- 
MOSFET front end for excellent croas modulation performance and low noise. PHASE LOCKED Stereo decoder with Stereo mute, see below 
3 GANG tuning for high selectivity. LED fine tuning indicators. 
VARICAP tuning diodes in back to back configuration for low distortion. PUSH BUTTON tuning (with AFC disable) over the FM band (88-104) 
CERAMIC filters for defined IF response. IC STABILISED and S/C protected power supply. 
INTEGRATED circuit IF amplifiers for reliability and excellent limiting/AM rejection. CABINET double veneered against warp. 
The Nelson -Jones Tuner has all of these features and many more. and more important y the design is fully proven not just with a few prototypes but with many 
thousands of working tuners spread across the world. 

Typ. Speen: 20 dB quieting 0.75uV. Image rejection -70dB.I.F. Rejection -85 dB. 

Basic tuner module prices start as low as £1290, with complete kits starting at £21.115 (mono) 
+ P.P. 65p, and of course all components are available separately. 
Our low cost alignment service is available to customers without access to a signal generator. 
Please send large SAE for our latest price lists which detalls all of the many options and 
special low prices for complete kits. All our other products remain available. 
PORTUS AND HAYWOOD PHASE LOCKED DECODER (W.W. Sept. '70). Still the lowest 
distortion P.L. decoder available. THD typically 0.05°% (at Nelson -Jones Tuner O/P level)! 
Supplied complete with Red LED. 
Price E7.02 when bought with a complete N -J tuner kit or £11.28 If bought separately (P.P. 21p). 
PLEASE NOTE. Existing tuners are readily convertible and kits/parts are available for this 
purpose. 
TEXAN AMPLIFIER. We have designed the tuner case and metalwork to match the Texan 
amplifier (see photograph). Complete designer approved Texan kits are available at £33.411 
plus P.P. 65p including Teak Sleeve. 

NEW LOW COST STEREO TUNER Available as basic or complete kits 

Basic stereo tuner £15 post free. 
Basic mono tuner £12 post free. 
6 position push button units with 
integral pots £3.24. 

TYP. SPECIFICATION 
20V for 30d8 S/N 

No alignment required. Mullard LP1186 front end module used with Ceramic IF and IC amplifier. 
Push button tuning (6 position) with Interatation Mute, restricted range AFC. single LED 
tuning Indicator, phase locked IC decoder, and complete metalwork and veneered cabinet. 
Complete with IC regulated PSU and full assembly Instructions. (Mechanically Identical to 
N -J Tuner.) A 

AM PRICE Complete stereo kit £2842 
Complete mono kit £24.19 

P. 65p 
Image rejection 40dB 
IF rejection 65dB VAT at 8% is included in all prices P. & 

INTEGREX LIMITED, P.O. Box 45, Derby, DE1 1TW Phone Swadlincote (028387) 5432 Telex 377106 
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SOUND TO LIGHT UNIT 
Add colour or white light 
to your amplifier. Will 
operate 1, 2 or 3 lampe 
(maximum 450w) Unit in 
Box all ready to work. 
27115 plue 95p VAT rod 
pontage. 

PORTABLE CABINET OFFER 
A nicely made portable 
cabinet, eoft padded black 
finish intended for portable 
stereo syetem. Dimensione 
ae sketch. With motor 
board cut out for Garrard 
BP 25. This was obviously 
a very costly cabinet 
originally made for 
de -luxe record player. 
Offered at 21-95 plus £1 carriage. fret if bought 
with the Garrard or BSR record decks. 

LIGHT DIMMER KIT 
For dimming up to 250w without heat sink et 
750w with heat sink. This comprises, quadrat. 
variable control potentiometer, condenser, reale - 
ton, tag strip for mounting and data. Price 2150. 
5 amp Industrial Yodel 23 30. 

RELAY BARGAIN 
Type 600 relay, 2 changeover one open and one 

closed contact. Twin 500 ohm coils make this 
suitable for closing off DC 6v, DC 12v, DC 24v 
or AC mains using resistor and rectifier, 33p each. 
Resistor and rectifier 20p extra. 

MAINS MOTOR 
Precision made -as used ir. 
record decks and tape recor- 
ders -ideal also for extractor 
fans, blower, heaters, etc. New 
and perfect. Snip at 789. 
Postage 20p for hat one then 
10p for each one ordered. 
I" etackmotor 2104. 
11" stackmotor 21.20. 

ISA ELECTRICAL PROGRAMMER 
Learn in your sleep: 

e se Have radio playing and 
kettle boiling as you 

...t 
awake - switch or. 
lights to ward off in- 
truders - have a warn 
house to come home to. 

Alrthere as. maaj other things you can d,. 
1 you invest in an a ectrical programmer. Clock 
by famous maker with 15 amp. on/off switch. 
Switch -on time can be set anywhere to stay ou 
rap to 6 houn. Independent 60 minute memory 
jogger. A beautiful unit. Price 2880 + 20p p. & p. 
ne with plane front- chrome bezel. 2100 extra. 

WINDSCREEN 
WIPER 
CONTROL 
Vary speed of your 
wiper to suit con- 
ditions. All parte 
and inst.mctione to 
make. 22.75. 

6 DIGIT COUNTER 
Reeettable. 440 ohm coil up 
to 25 impulses per second. 
Ex -equipment but guaranteed 
perfect, 2286 each. 
4 digit counter as specified for 
telephone charge calculator 939. 

PRESSURE SWITCH 
Containing a 15 amp change over 
switch operated by a diaphragm 
which its turn in operated by air 
immure through a anal! metal tube. 
The operating pressure is adjustable 
but le eet to operate in approx. 10 in. 
of water. These are quite low pressure devices and 
can in fact be operated simply by blowing into 
the inlet tube. Original use was for washing 
machines to turn off water when tub has reached 
correct level but no doubt has many other 
applications 9172, each. 

NUMICATOR TUBES 
For digital instruments, counters, timers 
clocks, etc. Hi -vac XN.3. Price 99D each. 
10 for 18. 

MULLARD AUDIO AMPLIFIERS'""" 
All in module form, each ready built complete 
with heat sinks and connection tags, data supplied. 

Model 1153 500mW 
power output 90D 

Model 1172 750mW 
power output 2107 

Model EP9000 4 watt 
power output 2200 

EP 9001 twin channel or 
stereo pre amp. 1141 

CENTRIFUGAL BLOWER 
Miniature naive driven blower centrifugal type blower 
soit by Woods. Powerful but specially built for quick 
running -driven by cushioned induction motor with 
specially built low noise bearings. Overall size 44" x 41" 
x 4". When mounted by flange, air is blown into the 

equipment but to suck air out, mount it from centre 
using clamp. Ideal for cooling electrical equipment or 
fitting into a cooker hood, film drying cabinet or for 
removing flux smoke when soldering. etc. etc. t real 
bargain at 22.509. 

TANGENTIAL HEATER UNIT 
This heater unit is the very latest type, moat 
efficient, and quiet running. Is as fitted In Hoover 
and blower heaters. Comprises motor, Impeller. 
2kW element allowing switching 1, 2kW, and with 
thermal safety cut-out. Can be fitted into any metal 
lined case or cabinet. Only needs control switch, 28.75. 
Don't mice this. Control Switch, 55p. P. & P. 50p. 

SHORTWAVE CRYSTAL SET 
Although this uses no battery it gives really amazing 
results. You will receive an amazing assortment of 
stations over the 19.25.31.39 metre bands -Kit contains 
chassis front panel and all the part s. 2125 --crystal ear. 
phone 509. 

DRILL CONTROLLER 
NEW (KW MODEL 
Electronically changes speed from approximately lu 
revs to maximum. Full power at all speeds by 
finger-tip control. Kit includes all parte, case. 
everything and full inetructfooe. 2225 plus 25p 
post and insurance. Made up model also available. 
U-25 pins 309 Poet. & P. 

RADIO STETHOSCOPE 
Easiest way to fault find traces -signal from aerial to 
/speaker., when signal stops you've found the fault. 
Use it on Radio, TV, amplifier, anything. Complete 
kit comprises two special transistors 
and all parts including probe tube and 
crystal earpiece, 2220 twin stetho-set 
instead of earpiece 889 extra post and 
Ms. 20p. 

STEREO RADIO CABINET 
Long, Low and Modem. Teak veneered 
with sliding front and tapered legs. 
Speaker spaces each end. Size approx. 
4ft. 2in x 151n x 15in. Probably cost 
over 220 to make. Our Prier 2810 each. 

TAPE DECK 
In metal case with carrying handle, heavy fly 
wheel and capstan drive. Tape speed 31. Maine 
operated on metal platform with tape head and 
guide. Not new but guaranteed good working 
order. Price 21-96 plus El post and insurance. 

GENERAL PURPOSE SWITCH 
Responds to moisture, heat, light, touch, time delays, etc. etc. Basic kit com- 
prising relay, transistors, diodes. condensen, resistors. etc. and data --only 
21.60 + 30p post. 

AMMETERS 
-moving iron so AC/DC-ideal for chargera etc. 2" sq. full vision 
0-8 amp 95p. 1(" rased 0-2 amp 55D. 0.3 amp 859.0.4 amp 75p. 

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

standard 15 amp !need plugs and on/off switch with neon warning light. Supplied 
complete with 6 feet of Ilex cable. Wired up ready to work. 22.75 plus 25p P. & P. 

7 WATT STEREO AMPLIFIER 

Again made by the famous GEC company. This has exceptionally good 
tone quality and fa complete with rectifiers and smoothing, so requires only 
a mains transformer. Treble, Bass, Volume and balance controls. 15 ohm 
output. Inputs for tuner. ceramic pickup, etc. Price 28 plus 30p post and 
insurance. 

SPIT MOTOR 
200.250V induction motor, driving a Carter gearbox with 
a 11" output drive shaft running at 5 revs p.m. Intended 
for roasting chickens, also for driving models -windmills, 
coloured disc lighting effects. etc. 22-50 Phu 2O9 post and 
ins. 

EXTRACTOR FAN 
Cleans the air at the rate of 10,000 cubic ft. per hour. 
Suitable for kitchens, bathrooms, factories, changing 
rooms, etc., it's so quiet it can hardly be heard. Compact. 
5}" casing with 51" fan blades. Kit comprises motor, fan 
blades, sheet steel casing, pull switch, mains connector. 
and fixing brackets. 22.75 + 20p P. Sr P. 

TERMS: - 
ADD 8% V.A.T. 
Send postage where quoted -other 
iters, post free if order for these 
items is C6-00, otherwise add 30p. 

J. BULL (ELECTRICAL) LTD. 
(Dept. PW), 102/3 TAMWORTH ROAD, 

CROYDON CRO IXX 

NEW ITEMS THIS MONTH 
The bargains in Ms column are Just some of the 
items which appeared in the January supplement 
to our catalogue. You can receive the next 12 
supplemesüe and catalogue when published March 
or April. 
Room Thermostat. Mercury Switch type with 
thermometer for low voltage gas central heating 
systems etc. Made by a famous American Com- 
pany, these are of very neat appearance, in 
plastic case, easily mounted but the most im- 
portant feature is that they cut in and out 
quickly, thus maintaining a very steady temb- 
erature. Price 21.85 
Flexible heat. You have probably from time to 
time wanted to warm something by actually 
winding the heater around it. You can do this now 
for we have in rtock flexible elements comprising 
glassfibre tape approx. }" wide, approx.*" thick. 
15 ft. long. The element is embedded into this. 
and fully insulated from the outside. The ends 
can be taken directly Into a 13 amp plug or plastie 
junction box which we can supply at 24p extra. 
These are rated at 100 watts but you can reduce 
this If you wish by joining two in series. Price of 
element is 21.05, no extra for postage if ordered 
with other items totalling 25 or over. 
Sell -adhesive paper discs 3", ideal for marking 
leads as you take them off, or for providing quick 
insulation of soldered or twisted joints. 50p per 
1,000 or 22 per box of 5,000. 
Pick-up cartridges. We have two extra special 
bargains this month -"Sure" magnetic type 
number 77DB for U-10 and "Ronette" turnover 
mono cartridge standard replacement for DC400 
series price 21.50. 
Again available -two items which have been held 
up through supply difficulties: the domestic light 
dimmer kit at 5160 and the industrial 5 amp 
dimmer at 2250 are once again available for 
immediate despatch. 
Multi -core cable, 7 cores each pvc insulated and 
colour coded, screened overall then with pvc outer 
covering. A miniature cable diameter approx. r. 
price 20p per metre available in lengths ap to 
15 metres. 
Fluorescent control trays made for Philips ao 
therefore obviously fir/Adam. These are for two 
40 watt 4 ft. tubes and contain quick elart trans- 
former. condensers all wired tube ends and pro- 
vided with Terry clips to hotel the tubes. A real 
bargain at 12.75 each + 30p each post. 
Break heists make water switch. We are some- 
times asked for these but we do not normally 
keep a range. However, we have some 2 pole 
5 way with 11" wafer, a substantially well -made 
switch which we can offer for 45p each. 
Universal switch described in a recent edition of 
Everyday Electronics. This switch can be made to 
respond to many types of variables, for instance 
temperature changes through a thermleter, 
humidity changes through vapour sensing device, 
or just a piece of veriboard put out to catch the 
rain or immersed in the flowerpot, light level 
changes through a photo.reeistive cell and many 
others. This is basically a relay operated by a 
sensitive transistor circuit. We can supply relay. 
transistor and all the ancillary parts for 2150. 
Foot switches. We are producing a range of fool 
switches of robust construction and suitable for 
making and breaking circuits of up to 10 amps at 
mains voltage. Model A operates single changeover 
switch and the price is 21-76. Model B operates 
two changeover switches and is 2225. Model C 
has three changeover switches and is 22.76. All 
are fully assembled ready for connection. 
A useful power pack giving 250v DC and 8-3v AC 
mounted on chassis size 99" x 5" x 5" high 
comprising double wound fully impregnated mains 
transformer and full wave rectifier with adequate 
smoothing condensers. Used but guaranteed in 
good order. Price only 2160 + 75p post. 
Maine Transformers. We have a good range of 
mains transformers covering most requirements 
and we can still supply at reasonable prices. 
Many are available in large quantities and we will 
be glad to supply at our usual quantity cash 
discounts which are as follows: -10-49 10%: 
50-99 15%; 100-499 20%; 500 up 25%. Pricer 
as list below. We have not included anything for 
postage, but you should allow for this when 
ordering. All standard 230-250 volt primaries. 

2 p 
1 amp (special) 1.75 
5 atop .. 85 
2 amp .. 1.00 
3 amp .. 150 
1 atop 95 
3-5 amp .. 1 95 
500mA 100 
lamp 100 
1 amp 1 35 
1 amp 1-25 
1 amp 1.00 
1 amp 1.50 
3 anrp .. 350 
SOinA .. 1-20 

1 20 
1 25 
350 
1-95 
550 
750 
4.50 

22-00 
550 
1 75 
225 

1 4v 
6.3v 
0-3v 
9v 
9v 
12v .. 

12v .. 
6-5v'0.8.5v 
18v 
20v 
24v .. 

24v 
12.0-12v 
6.0-60 .. .. .. r9m.A 

amp 
18.0-18v .. .. 2 amps 
25v .. .. .. 11 amp 
50v 2 amp & 6.3v 1 amp .. . . 

60v 5 amp & 5v l amp . . 

27v .. .. .. 8 amp . . 

30v 37 amp .. 
80v tapped 71v & 70v 4 amp 
230v-60mA & 0-3v 15 amp. 
275-0.275v at 90mA & 6.4v 3 elope .. 
EHT Transformer 5000v 

at 23mA .. (intermittent) 550 
Charger Transformera 
6v and 13v .. .. 2 amps .. 1-25 
6v and 12e .. 3 amps .. 225 
6v and 12v .. .. 5 amp.; .. 2.50 
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The largest selection 
EX -COMPUTER 
STABILISED POWER 
MODULES 
Complete with circuit diagrams etc. Sep each 
plus 22p p. & p. 

LOW COST CAPACITORS 
011.4F 400v. Sp. seek 
.300µF 60v. Elect. 109 eash 

FIBRE -GLASS PRINTED 
CIRCUIT BOARDS 
161 x 4" approx. 2 for 552 

DECON-DALO 33PC Marker 
Etch resistant printed circuit marker pen 
992 each 

VEROBOARDS 
Pack. containing approx., SOsq. los. various 
sixes, all .1 metric 569 

REPANCO CHOKES & COILS 
BF Chokes 
OHl. 2.61nH 29p CH2. 6.0mH SOP 
CHB. 7.6mM Sip CH4. 10mH 332 

CBS. 16mH 282 
t'OILS 
URKI Crystal set alp DRR2 Dual range 459 

COIL FORMERS & CORES 
NORMAN 5" Coree & Formers 8p 
1" Cores & Formers 10p 

SWITCHES 
DP/DT Toggle SOp SP/ST Toggle 409 

FUSES 
15" and 20mm. 100mA. 200mA. 250mA, 
800mA, 1A, 1-5A, 2A 
QUICK -BLOW 6D ea. 

EARPHONES 
Crystal 2 5mm plug 42p 
Crystal 2.5mm plug 42p 
8 ohms 2 5mm plug 225 
9 ohms 3.5mm plug 229 

DYNAMIC MICROPHONES 
B1223. 200 ohms plus on/off switch and 
2-5mm and 3.5mm plugs 11-85' 

3 -WAY STEREO HEAD- 
PHONE JUNCTION BOX 

H1012 1187 

2 -WAY CROSSOVER 
NETWORK 
K4007. 80 ohms Imp. Insertion lose 34 B 21 21 

CAR STEREO SPEAKERS 
(Angled) 23-85 per pair. 

BI-PAK 
CATALOGUE AND LISTS 

Send S.A.E. and 10p. 

INSTRUMENT CASES 

Black Vinyl covered, 
No. Length Width Height Price 
0V1 8" x sr v 2" 01.86 
IIV2 11" x 6" > 3" 1175 

ALUMINIUM BOXES 
í1A1 51" x 21^ x 15" 49p 
IlA2 4" x 4" x 11" 49p 
BAS 4" x 21" x 15" 49p 
ßA4 61" x 4" o 15" 58p 
BAS 4" x 21" x 2" 49p 
ßA6 3" x 2" n 1" 42p 
BA7 7" x it > 21" 85D 
BA8 8" x 6" xx 8" 21.10 
BA9 6" x 4" 

x 
- 709 

P & P 15p on each box 

BIB HI-FI ACCESSORIES 
De Luxe Groov-Kleen 
Model 42 £1 95 

Chrome Finish 
Model 80 £1.50 11111 Ill I 111813111, u' - 

Ref. B Stylus a Turntable Cleaning Kil 54p 
Ref. 98A. Record/Stylus Cleaning Kit Up 
Ref. 43. Record Care Kit lß.46 
Ref. 81. Cassette Heed Cleaner 682 
Ref. 32. Tape editing Kit 61.68 
Model 9. Wire Stripper/Cutter Up 

Ref. 40. Spirit level 62p 
Ref. P. Bi -F1 Cleaner gip 
Ref. 92A. Stylus Balance 1117 
Ref. J. Tape Head Cleaning Kit Up 
Ref. 66. HI -11 Stereo Hints d Tip. 42p 
Ref. 45. Auto changer groove cleaner 2108 

ANTEX SOLDERING IRONS 
126. 26 watt 12.05 
CCN 240. 16 watt 1248 
Model O. 18 watt 82.26 

BK2. Soldering Kit /8.26 
STANDS: BTS, Suitable for all modele 21 

SOLDER: 18SWO Multitore 70. /161 
22SW0 70: {1.61. 188WU 22ft 61p 

22SW0 Tube 389 

ANTEX BITS and ELEMENTS 
Bits No. 

102 For model CN240 3132" 

104 For model CN240 3/16" 
4Ep 

4Ep 

1100 For model CCN240 8/32" 429 

1101 For model CCN240 8/8' 429 

1102 For model CC/4240 r 42p 

1020 For model C1240 8/32" 42p 

1021 For model 6240 1/8" 429 

1022 For model 0240 3/10" 42D 

50 For model 125 8/32" 41310 

61 For model 125 1/8" 48p 

52 For model XIS 8116" 48p 

ELEMENTS 
ECN 240 11-30 ECCN 240 11.8E 

E0 240 11.07 EX 25 1146 

ANTEX HEAT SINKS lop 

V.A.T. Included in all prices. Please 
add 10p P. & P. (U.K. only). Overseas 
orders -please add extra for postage. 

NEW COMPONENT PAK 
BARGAINS 
Pack 
80. Qty. Description Price 
C1 200 Resistors mixed values approx. 

count by weight 0.64 
Cl 150 Capacitors mixed values approx. 

count by weight 0.54 

C3 30 Precision Resistors 1%, 2% 
mixed values 054 

C4 75 9th W Resistors mixed preferred 
values 0-94 

C5 5 Pieces exerted Ferrite Rods 064 
C6 2 Tuning Gangs, MW/LW VHF 0.54 
C7 i Pack Wire 60 metres assorted 

colours 0.54 
C 8 10 Reed Switches 0.64 
C 9 3 Micro Switches 064 
010 15 Assorted Pote & Pre -Set.- 064 
Cl] 5 Jack Sockets 3 x 3.5m 2 

Standard Switch Type 054 
C12 30 Paper Condensers preferred 

types mixed values 064 
C13 20 Electrolytic, Trans. type, 864 
C14 1 Pack assorted Hardware- 

Nate/Bolts, Grommet. etc. 0 64 

C15 5 Mains Slide Switches 0.64 

C16 20 Assorted Tag strips & Panels 0.54 

C17 10 Assorted Control Knobs 0.64 

C18 4 Rotary Rave Change Switches 0.64 

C19 2 Relays 6.-24V Operating 0.54 
C20 1 Pack sheets of Copper Laminate 

20 sq. ins 0.54 

VISIT OUR COMPONENT SHOP 
18 BALDOCK ST., WARE, Herts. (A10) 

'Open Mon.- Rat. 9- 5.30 p.m. Tel. 61593 

PLUGS AND SOCKETS 
PLUGS 
PS 1 D.I.N. 3 Pin (Speaker) 0.11 
PS 2 D.I.N. 9 Pin 0 12 

PS 3 D.I.N. 4 Pin 0.16 
PS 4 D.I.N. 6 Pin 190° 018 
PS 5 D.I.N. 6 Pin 240° 0.16 
PB 6 D.I.N. 6 Pin 0.17 
P8 7 8.I.N. 7 Pin 0.18 
PS 8 Jack 2.6mm Screened) 0.18 
PS 9 Jack 3.6mm Plastic 0.12 
PS 10 Jack 8.5mm Screened 018 
PS 11 Jack 4" Plastic 046 

PS 12 Jack 4" Screened 0.22 
PS 18 Jack Stereo Screened 086 
PS 14 Phono 0.10 
PS 16 Car Aerial 022 
PS 16 Co -Axial 0-19 

INLINE SOCKETS 
PS 21 D.I.N. 2 Pin (Speaker, 0-14 

PS 22 D.I.N. 3 Pin 0-20 
PS 23 D.I.N. 6 Pin 180" 020 
PB 24 D.I.N. 6 Pin 240° 020 
P8 26 Jack 2.5mm Plastb 016 
PS 28 Jack 8.5mm Pleat'. 016 
PB 27 Jack 1" PlasH. 0.30 
P8 28 Jack 8" Screened 0-35 
PS 29 Jack Stereo Plant', 030 
PS 80 Jack Stereo Screened 088 
PS 81 Phono Screened 018 
P8 32 Car Aerial 022 
PS 83 Co -Axial 0-82 

SOCKETS 
P8 35 D.I.N. 2 Pin (Speaker) 0-08 
P8 36 D.I.N. 8 Pin 0.11 
PS 37 D.I.N. 6 Pin 180° 0.11 

PS 38 D.I.N. 5 Pin 240° 011 
PS 39 Jack 2.6mm Switehe,l 0.12 
PS 40 Jack 3.5mm Switched 0.12 
P8 41 Jack 1" Switched 020 
PS 42 Jack Stereo Switched 080 
PS 43 Phono Single 008 
PB 44 Phono Double 040 
P8 46 Co -Axial Surface 010 
P8 47 Co -Axial Flush 020 

LEADS 
LS 1 Speaker lead 2 pin D.I.N. plug 

to open ends approx. 9 metres 
long (coded) 0-20 

CABLES 
CP 1 Single Lapped Screen 007 
CP 2 Twin Common Screen 0.11 
CP 8 Stereo Screened 068 
CP 4 Four Core Common Screen 0.23 
CP 6 Four Core Individually Screened 0.80 
CP 6 Microphone Folly Braided Cable 0 10 
CP 7 Three Core Mains Cable 009 
CP 8 Twin Oval Mains Cable 007 
CP 9 Speaker Cable 0.05 
CP 10 Low Loss Co -Axial 048 

CARBON 
POTENTIOMETERS 
Log and Lin 
4.7K, 10K, 22K, 47K, 100K. 220K. 470K, 
1M, 2M 
VC 1 Single teem Switch 046 
VC 2 Single U.P. Switch 0-28 
VC 3 Tandem Leas Switch 0.46 
VC 4 1K Lin Less Switch 0-15 
VC 5 100K Log anti -Log 0.48 

HORIZONTAL CARBON 
PRESETS 
04 watt 0.00 each 
100, 320, 470, 1K, 2-2K, 47K, 10K, 22K 
4K7. 100K. 220K. 470K, 1M. 2M, 4-7M 

SOLVE THOSE STICKY 
PROBLEMS! 
with 

elm 
CYANOACRYLATE 

C2 ADHESIVE 
The wonder bond which works 
in seconds -bond plastic, rubber, 
metals, transistors, components 
permanently immediately! 

OUR PRICE ONLY 54p 
for 2gm phial. 

BATTERY HOLDER 
Takes 4, HP7's complete with 
terminal, clip and lead. 34p. 

WORLD SCOOP 
JUMBO 

SEMICONDUCTOR PACK 
Transistors - Germ. and Silicon Rectifiers 
Diodes - Trims - Thyristors - I.C's and 
Zeners ALL NEW AND CODED. 

APPROX 100 PIECES 
Offering the amateur a fantastic bargain Pak 
and an enormous saving -Identification and 
data sheet in every Pak. 

Only E2 p. & p. 20p 

RECORD STORAGE/ 
CARRY CASES 

7" F.P. 181" x 7" x 8". (50 recorde) IS 10 
12" LP. 13f" x 74" x 125" (50 recorde) 1895 

CASSETTE CASES 11.80 
Hold. 12. 10" it 35" x I". Lock & Handle 

8 -TRACK CARTRIDGE 
CASES 
Holde 14, 13" x -" x 6" 2195 
Holds '24, 134" xo8" x 53" 1870. 
Both with lock and handle. 

SPECIAL PURCHASE 
288056. Silicon Power Transistors NPN. 
Famous manufacturers out -of -spec devices 
free from open and short defects -every rat- 
able! 115w. T03. Metal Case. 

OUR SPECIAL PRICE 8 for /1 

REPANCO TRANSFORMERS 
240e. Primary. Secondary voltages available 
from selected tappings 4v, 7v, 8v, 10e, 14v, 
15v, 17v. 19e. 21v, 25v, 81v. 33v. 40, 95 
and 25v-O.25v. 
Type Amps. Price P & P 
MT60/f + al -96 45D 
MT60/1 1 62.48 485 
MT60/2 2 18-80 802 

CARTRIDGES 
ACOB 
GP91-18C l00mV at 1.2cm/see 6186 
0P93-1 280mV at 1cm/sec 11-85 
GP96-1 100mV at 1cm/sec 6280 
TTC 
J-2005 Crystal/HI Output 21 06 
J-20100 Compatihb- 61.20 
J-20068 Stereo/Hi Output 21.76 
3-2105 Ceramic/Med Output 61.96 
J-2203 Magnetic 5mV/Seas/sec 

including stylus 1495 
J-22038 Replacement stylus for above 8800 
AT -55 Audio -technics magnetic 

cartridge 4mV/Seas/sea 23.80 

CARBON FILM RESISTORS 
The El2 Range of Carbon Film Resistors. 
1/8th watt available in YAKS of 60 pieces, 
assorted into the following gronpr:- 
RI 50 Mixed 100 ohms -820 ohms 602 
R2 50 Mired 1K ohms -8-2K ohm. Np 
R3 50 Mixed 10K ohms -82K ohms 60p 
R4 60 Mixed 100K ohms -1 Meg. ohm sop 
THESE ARE UNBEATABLE PRICES - 
JUST 1p EACH INCL. V.A.T. 

BI-PAK SUPERIOR QUALITY 
LOW - NOISE CASSETTES 
060, 88p C90. 48p 0120. 60p 
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- the lowest prices! 
BI-PAK QUALITY COMES TO AUDIO! 

NOW WE GIVE YOU 
50w PEAK (25w R.M.S.) 
PLUS THERMAL PROTECTION! 
The NEW ALSO Hi-Fi 
Audio Amplifier FOR ONLY 
£4.25 

AL10/AL20/AL30 AUDIO 
AMPLIFIER MODULES 

The ALIO, AL20 and AL30 units are 
similar in their appearance and in their 
general specification. However, careful 
selection of the plastic powee devices has 
resulted in a range of output powers from 
3 to 10 watts R.M.B. 
The versatility of their design makes them 
ideal for nee in record player., tape recorders, 
stereo amplifiers and causette and cartridge 
tape players in the car and at home. 

Parameter Conditions Performance 

HARMONIC DISTORTION Po - 3 WATTS f-1KHz 0.25% 

LOAD IMPEDANCE - 8 - 16 Q 

INPUT IMPEDANCE f=1EHz 100 kJ) 

FREQUENCY RESPONSE ± 9dB Po -2 WATTS 50 Hz - 25EHz 

SENSITIVITY for RATED 0/P Vs -25V. R1=8O f='KHz 75mV. EMS 

DIMENSIONS - 3" o 21" x 1" 

The above table relates to the ALIO, AL20 and AL30 
modules. The following table outlines the differences 
in their working conditions. 

Parameter ALIO ALSO AL80 

Maximum Supply Voltage 25 30 30 

Power output for 2% T.H.D. 
(RL = 8 Cl f - 1 KHz) 

3 watt. 
EMS Min. 

8 watt. 
RMS Min. 

10 watts 
EMS Min. 

AUDIO AMPLIFIER 
MODULES 
AL 10. 3 watts EMS 
AL 20. 5 watt. EMS 
AL 80. 10 watts EMS 

82.50 
1285 
23.20 

POWER SUPPLIES 
P8 12. (Cie with ALI0, AL20, AL30) 95p 
5PM 80. (Use with AL60) 1825 
FRONT PANELS F.P. 12 with Knobs 

1110 

PRE -AMPLIFIERS 
PA 12. (Use with ALTO, AL20 a ALSO) 

14.86 
PA 100. (Use with ALSO) £1516 

TRANSFORMERS 
T461 (Use with ALTO) 11.10 P A P 22p 
T538 Mee with AL20, ALSO) 

18.80 P A P 22p 
BMT80 (Uee with AL60) 18.75 P A P 87p 

PA 12. PRE -AMPLIFIER SPECIFICATION 
The PA 12 pre -amplifier bas been designed to match into 
most budget stereo systems. It le compatible with the 
AL 10, AL 20 and AL 90 audio power amplifiers and it 
sao be impelled from their associated power supplies. 
There are two stereo inputs, one has been designed for use 
with "Ceramic cartridges while the auxiliary input will 
suit most 'Magnetic cartridge.. Full details are given in 
the specification table. The four controls are, from left to 
right: Volume and on/off switch, balance, bass and treble. 
Size 152mm x 84mm x 35mm. 

Frequency response- 
20Hz - 50KHz (-3dB) 

Base control- 
± 12dB at 60Hr 

Treble control- 
± 14dB at 14EHz 

"Input 1. Impedance 
1 Meg. ohm 

Sensitivity 300mV 
-Input 2. Impedance 

30 K ohm. 
Sensitivity 4mV 

Look for our 
SEMICONDUCTOR ADVERTISEMENTS in 

Practical Wireless Wireless World Radio Constructor 

ALL PRICES INCLUDE V.A.T. 

The STEREO 20 
The 'Stereo 20' amplifier is mounted, ready wired and tested 
on a one-piece chaseis measuring 20 cm x 14 cm x 5.5 cm. 
This compact unit comes complete with on/off switch 
volume control, balance, bass and treble controls, 
Transformer, Power supply and Power amps. 
Attractively printed front panel and match- 
ing control knobs. The 'Stereo 20' has been 
designed to lit into most turntable plinths 
without interfering with the mechanism or 
alternatively, into a separate cabinet. 
Output power 20w peak. Input 1 (Cer.) 
90OmV into 1M. Freq. res. 26Hz-25kliz. 
Input 2 (Aux.) 4mV into 80E. Harmonic 
6 typa Bass control :t 12 at 

£1 4.45 60Ha typically at 1 -watt. 
Treble con. í14d8 at 14kHz. p. & P. 45p. 

TC20 TEAK VENEERED CABINET 
For Stereo 20 (front board undrilled) size 10{^ z 81" z 3", 1996, plus 45p postage 

SHP80 STEREO HEADPHONES 
4-16 ohms impedance. Frequency response 20 to 20,00011z Stereo/mono switch and volume 
coot ni/ e £4 95 

Max Heat Sink temp. 90°c. Thermal Feedback 
Frequency Response 20Hz to . Latest Design Improvements 
100KHz Load -3, 4, 8 or 16 ohms 
Distortion better than 0.1 % at Signal to noise ratio 80dB 
0. MHz Overall size 63mm X 105mm x 
Supply voltage 15-50 volts 13mm 

Especially designed to a strict specification. Only the forest components 
have been used and the latest solid state circuitry incorporated in this 
powerful little amplifier which should satisfy the most critical A.F 
enthusiast. 

STABILISED POWER 
MODULE SPM80 

SPM80 is especially designed to power 2 of the AL60 
Amplifiers, up to 16 watt (r.m.e.) per channel simul- 

taneously. This module embodies the latest components 
and circuit technique. incorporating complete short 

circuit protection. With the addition of the Mains Trail. - 
former BMT80, the unit will provide outputs of up to 1.5 

amps at 35 volts. Size: 63mm x 105mm x 30mm. 
These units enable you to build Audio Systems of the highest 

quality at a hitherto unobtainable price. Also ideal for many 
other application. including: -Disco Systems, Public Address 

Intercom Units, etc. Handbook available 10p PRICE £3.25 
TRANSFORMER BMT80 £2.15 p. & p. 40p 

STEREO PRE -AMPLIFIER TYPE PA100 
Built to a specification and NOT a price, and yet still the greatest ',aloe on the market, 
the PA100 stereo pre -amplifier bas been conceived from the latest circuit technique,. 
Designed for use with the AL50 power amplifier system, this quality made unit incorporates 
no lee, than eight silicon planar transistors, two of these are specially selected low not 
NPN devices for nee in the input stages. 
Three switched stereo inputs, and rumble and scratch filter, are features of the PA100 
which also has a STEREO/MONO switch, volume, balance and continuously variable 
bass and treble controls. 

6PECIFICATIOR 
Frequency Response 20Hz - 90KHz i 1dß 
Harmonic Distortion better than 01% 
Inputs: 1. Tape Head 325 mV into 50K n 

2. Radio, Tuner 75 mV Into 50E L1 

3. Magnetic P.U. 8 mV into 50K fl 
All input voltages are for an output of 250mV. Tape and P.U. input. 
equalised to RIAA curve within t 1dB. from 20Hz to 20KHz. 

Baas Control i 15bB at 20Hz 
Treble Control 4 15dB at 20 KHz 
Filters: Rumble (High Pass) 100Hr 

Scratch (Low Pau) MHz 
Signal/Noise Ratle better than -65dB 
Input overload + 26dB 

k Supply + 35 volts at 20mA 
Dimension, 292mm x 82mm x 35mm 

ONLY £14.25 

MK 60 AUDIO KIT 
Comprising: 2 e ALSO, 1 a SPM80, 1 e BTM80, 1 z PA 100, 1 front panel, 1 kit of parte to 
include on -off switch, neon indicator, stereo headphone sockets plus instruction booklets. 
Complete Peke: 98976 plus 451) postage 

TEAK 80 AUDIO KIT 
Comprising: Teak veneered cabinet size 161" z 11f" z 31", other parta include aluminium 
chamfe, heateink and front panel bracket, plus back I and and appropriate rockets etc. 
Hit price: 29.95 plus 45p postage 

Giro No. 388-7006 
Please send all orders direct to warehouse and despatch department 

131-PAK 
P.O. BOX 6, WARE HERTS 

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

Guaranteed Satisfaction or Money Back 
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Aiding and Abetting 
APERSON who aids, abets, counsels or procures 

the commission by another person of a summary 
offence is guilty of that same offence and may be 

tried for that offence, whether or not he is charged as a 
principal ... 

As a follow-up to our comments last month on the 
reception of priveleged transmissions, evidence exists 
which indicates that members of the public are quite 
openly being encouraged to break the law! 

We refer of course, to advertisements that offer "walkie 
talkie radios" and "bugging devices" for which a licence is 
not available in the U.K. 

These devices are currently being offered to members 
of the public and are often described for "fun and enter- 
tainment use". To invite members of the public to purchasb 
these illegal devices is, in our opinion, a subliminal attempt 
to encourage the purchaser to break the law. 

Purchasers of these devices could find themselves 
before the courts. Organisations or individuals that 
encourage others to break the law are aiding and abetting. 
Where does the responsibility lay? Is it the manufacturer, 
advertiser, publisher or retailer. Certainly, the purchaser 
will suffer if he breaks the law. 

Heavy fines and the confiscation of equipment could 
result in conviction. What would the purchaser do then? 
Ask the supplier for his money back and reimbursement of 
fines and costs? Who is kidding who in these games that 
people are playing? 

It is true that the small print invariably includes a state- 
ment to the effect that "a licence not available in the UK" 
or "a licence not generally available to members of the 
public". 

Do not blame the Home Office if the equipment you 
purchase is not licensable in the UK-check first! Regula- 
tions exist on the allocation of frequencies to licensable 
equipment. 

Our advice is' simple: watch out for the small print in 
those advertisements. It could be the most important line 
in that advert! If in doubt, clieck with the Home Office 
Radio Regulatory Department, Waterloo House, Waterloo 
Road, London, 5E1 8UA. You have been warned! 

LIONEL E. HOWES-Editor. 

We regret that due to pressure on Editorial space 
this month, Part 2 of "2 VHF Converters" has had 
to be held over. We hope to include this article in 
our May issue. 

Eurovolts 
THE International Union of 

Producers and Distributors 
of electricity has agreed a 

230V standard for electrical 
supplies throughout Europe. This 
standard has a +10% tolerance 
so the Continent can continue to 
operate on 220V and the U.K. on 
240V. 

This decision will now be made 
known to the International 
Electro -Technical Commission 
which hopes to produce a world 
standard voltage. 

U.S. calculators 
THE San Francisco based 

group National Semicon- 
ductors have launched a 

range of pocket calculators under 
the "Novus" brand -name. Prices 
range from £8 to £100. 

Conference 
THE Institute of Physics will 

hold a two day Conference 
on On-line Computers in 

Laboratory Use at Imperial Col- 
lege on 11-12 September, 1975. 
Residential accommodation will 
be available in Halls of Residence. 

Papers will be presented under 
the following headings: General 
principals and techniques, Why 
use small computers?, Interfacing, 
Software, Systems Building and 
Data Presentation. Surveys of 
on-line computing applications in 
various branches of experimental 
physics. High energy physics, 
Plasma physics, crystallography, 
stress analysis, Space and atmos- 
pheric physics, Materials and 
Testing Atomic and Nuclear 
Physics, Low cost laboratory 
automation. 

Specific examples of applica- 
tions: Short contributions to 
come under the last heading are 
invited. Titles and short abstracts 
(200-300 words) should be sent to 
Dr. B. K. Penney, Department of 
Computing & Control, Imperial 
College, 48 Princess Gardens, 
London SW7 1LU by 21 June 
1975. 

Further details and application 
forms from The Meetings Of lcer, 
The Institute of Physics, 47 Bel - 
grave Square, London SW 1 X 8QX. 
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NEWS... 
Good service 

WHAT is believed to be a 
unique service has just 
been launched by SCS 

Components with the publication 
of two new catalogues. These cata- 
logues, produced after a period 
of market research, list on the 
one hand the semiconductors of 
interest to the professional TV 
service sector and on the other 
hand those whose main interest 
will lie with the amateur small - 
order market. 

The catalogues contain only a 
representative sample of the vast 
range of branded and guaranteed 
semiconductors offered by SCS 
Components at manufacturer's list 
prices. The only additional charge 
is 20p for post and packing and 
data sheets are free on request. 

SCS Components is owned by 
one of the largest and most ex- 
perienced distributors of semi- 
conductors whose franchise agree - 

NEWS... 
ments include the leading manu- 
facturers. Thus SCS Components 
are able to make available a 
broad and deep stocking level 
backed by technical expertise that 
has not hitherto been available. 

The range includes all discrete 
and integrated semiconductors 
from Mullard, Motorola, Signetics, 
General Instrument (Microelec- 
tronics), G.I. (UK), Ferranti, 
RCA, Monsanto and Mostek. In 
the near future passive com- 
ponents from Mullard, Seatronics 
and Centralab will be added to 
the range, 

David Jackson (previously of 
RS Components) has been brought 
in as sales manager and he re- 
ports to Albert Shipton, marketing 
manager of Semicomps Ltd. 

The catalogue is available, free 
of charge, from David Jackson, 
SCS Components, 5c Northfield 
Industrial Estate, Beresford 
Avenue, Wembley, Middlesex, 
HAO 1SD. Telephone 01-903-3168. 

R.F. Power Meter 
ANEW r.f. Power Meter, 

TF2512, from Marconi In- 
struments Limited is aimed 

directly at the mobile radio manu- 
facturing and servicing industries, 
where a reasonable accuracy of 
measurement is sufficient. (The 
meter costs about half as much as 
MI's range of high -accuracy d.c. 
to 1GHz power meters.) It is a 
robust and light instrument 
(2.75kg), entirely self-contained, 
needing no mains/battery supply. 

High -power BBC 
BBC Radio London's medium - 

wave service on 206 metres 
(1457kHz) is now trans- 

mitted from a new high -power 
transmitter at Brookmans Park, 
near Potters Bar. 

Throughout the service area, 
reception should be improved and 
the area of good reception is ex- 
pected to be extended southward 
to include Guildford, Godalming, 
Cranleigh, Horsham, Cuckfield, 
and Haywards Heath. 

The v.h.f./f.m. transmissions of 
BBC Radio London on 94.9MHz 
continue unchanged. 

Audio -Visual Show 
EXTENSIVE car parking 

facilities, expansive exhibi- 
tion areas and potentially 

high attendance feature in the 
first Midland Audio/Visual Show 
to be held on 11th, 12th 13th 
April 1975. The exhibition is 
already attracting some of the 
largest manufacturers of audio 
and audio visual systems and will 
include one Press/Trade day and 
two weekend days to enable mem- 
bers of the public from the highly 
populated Midlands area to 
attend. 

Site of this exhibition will be 
the conference and exhibition 
complex at the National Agri- 
cultural Centre, Kenilworth, War- 
wickshire. Over seven million 
people are said to live Within 
easy reach of this area. 

Exhibitors products at the 
Midland Audio/Visual Show will 
encompass video tape equipment, 
video lighting effects, educational 
aids for schools, sales training 
work and business aids. In addi- 
tion there will be the consumer 
items including cassette, radio, 
cartridge and record equipment. 

Lind-Air-Henry's 
HENRY'S Home Entertain- 

ment Centres Ltd., a mem- 
ber of the Henry's Group 

of Companies, has now merged 
with Lind -Air Holdings Ltd. which 
trades as Lind -Air and Discount 
Audio. The new group has over 
20 outlets in the United Kingdom 
and has recently opened its first 
European venture in Brussels with 
a 22,000 square foot showroom. 
The principal members of the 
board of the new group will be 
Henry French, chairman, David 
J. French, deputy chairman, Lionel 
G. Astor and Rafael Hyams, joint 
managing directors. The founder 
of Lind -Air, Mr. Bennie Linden 
still retains 8 material share- 
holding. 

Henry's founded by Henry 
French over 30 years ago, and 
Lind -Air, both famous for their 
hi-fi centres which dominate the 
major London hi-fi areas of 
Tottenham Court Road and 
Edgware Road, now form a size- 
able retail group of hi-fi 
specialised outlets. 

South West 
transmitter 

THE BBC brought a new 
transmitter into service at 
Redruth recently to broad- 

cast the Radio 4 South West 
medium -wave service including 
`Morning Sou' West', local 
news and weather reports. 
The new transmitter is located at 
the existing Redruth medium -wave 
transmitter site and transmits on 
397 metres (755kHz). The day- 
time coverage extends to St Ives, 
Penzance, Helston, Falmouth, 
Truro, Newquay, Cambourne and 
Redruth. 

The existing Radio 4 service 
from Redruth on 330 metres 
(908kHz) continues as will the 
v.h.f. service on Radio 4 South 
West. 

Barnstaple, Plymouth and Tor- 
quay already have transmitters 
radiating the local Radio 4 pro- 
grammes in the medium -wave 
band. Others are planned for 
Exeter and Taunton. 
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ASCOT 

PART 3 
JVCi:LIJ CAS$TTE. ici 

KEITH CUMMINS & TONY FRANCIS` 

GENERAL CONSTRUCTION 
The machine is built into a wooden cabinet, 

designed as shown in Fig. 9. Once the cabinet has 
been built up the deck and electronics can be fitted. 
It should be stressed that accuracy in construction 
is essential if the parts are to fit together correctly 
and if the equipment is going to operate properly 
electronically. 

The illustrations show the layout of every part but 
mistakes can still be made and every care should be 
taken to avoid errors in construction. It is always 
much simpler to take care initially and so eliminate 
time-consuming, and possibly expensive, trouble- 
shooting later. 

The main sections of the machine can be listed 
as follows:- cabinet, deck mechanism, power supply, 
recording and playback amplifiers. The power supply 
and amplifiers are built and fitted into the cabinet, 
along with the deck mechanism. The parts are then 

i 
wired together as shown in Fig. 10. It is possible 
to lift out the circuit panels while the machine is 
operating. Wired connections are mostly made to the 
printed side of the panels so setting -up and service 
work is thereby simplified. 

Hamilton Electronics Ltd. 
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AM0371711 

PL A. LP2 

wr+r 

S2 S6 S5 

Mi 
(L.H.) 

.... _I h ...:,..., 

S2 actuating screw 

. 

Cassette 
Mechanism 

rig. 10: Wiring guide between the circuit boards, deck mechanism and individual components. 

We suggest that the following sequence of con- 
struction be followed, with careful reference to 
the diagrams at each stage: - 

1. Build cabinet. 
2. Fit slider controls, VU meters, lamps and 

switches. 
3. Make up and fit supporting metalwork and 

transformer etc. to inside of cabinet. 
4. Attach leads to heads, switch, control unit etc. 

of deck mechanism and mount deck mechanism 
in cabinet. The leads will be terminated later. 

5. Build up electronic panels, Figs. 11 and 12, 
being particularly careful to check for accuracy 
of construction. 

6. Fit panels to metalwork and observe that all 
parts fit accurately mechanically. 

7. Connect panels to the remaining parts of the 
machine as shown in the wiring diagram, Fig. 10. 

Once the machine has been completely construc- 
ted, RESIST THE TEMPTATION TO PLUG IN AND 
SWITCH ON STRAIGHT AWAY! 

TESTING 
Using a meter, check that no short-circuits are 

present on any of the supply rails A, B or C, Fig. 2. 
Likewise, check the supply line to the motor control 
circuit, which is taken off prior to the solid-state 
regulator. Having checked these points, fuses Fl 
and F2 may remain in while F3 is removed. 

Power can now be applied to the deck mechanism. 
The motor should run when a cassette is inserted 

and + 12V should be available at the supply side of 
F3 fuseholder. This being so, F3 can be inserted. 
Using a cassette which does not have any important 
material recorded on it, the machine can be switched 
on when the cassette compartment lamp should 
light. On pressing the record button the record lamp 
should light and the relay will operate. Releasing 
the cassette and re-inserting it should restore the 
machine to the play mode. Voltages on the supply 
rail A, B and C may now be checked. In the play 
mode, rail A should read just under 11V. When 
pressing the "check record" button, rail B should 
assume + 12V. When "record" button is pressed, 
rail A should move to zero, while rail C assumes 
nearly 12V with rail B at about it 5V. 

When all the supply rail switching has been proved 
to be operating correctly the machine may be con- 
nected to an amplifier, and a preliminary check 
made, using a recorded cassette, to prove that the 
playback amplifiers are working. The pots VR4 for 
left and right channels, should be set to the half -way 
position for this test. If everything is working out 
well, results on playback at this stage should be 
quite acceptable, although the threshold level of 
the noise -limiting circuit will need to be finally 
adjusted. As the dual sliders of the slide controls 
double up as record level and variable line out 
potentiometers, they will have to be set correctly 
to provide the appropriate input level for the ampli- 
fier used. This approach has obviated the need for 
special arrangements to cope with the DIN and 
phono standards. 
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Track breaks occur 
at the following points: 
A....25. C_.20,32. 0.._56. 

E....26,32,66,73. F._53. 

I....10,13,20,36. 

3.10,19,27, 33,35,63,51. 

6....19,65. L....73. M._.76. 

8__19,50,51,52,72. 06580. 

0._.1,19. T....69,50,51,52,60. 

6_72. V....76. W....73. 8....19,65 

Y....10,19,27,33,35,13,51. 

2....10,13,26, 36. 

Bß..14,20,30,63,70. C'_53. 

0.:_ 26,32,64,73. ('...56,13,1/. 

F.:..20,32. M'...25. 

ATO14_.47. V10H 

A TO Hß..6. 

To equivalent 
position on 
left hand channel 

To main chassis 
point on 
auxiliary board 

D6 -ve 

Note: 
All flying leads are 
connected to 
copper track 
side of board. 

lam 03121 

Fig. 77: Veroboard layout 
of main amplifiers. 
(viewed on component side) 
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IAN 0313] 

+15.5V to 
cassette deck 

L2 
erase head 

C17 

Track breaks occur 
at the following points: 
6..20, 22. 1....30. S....29. 

0...29. Z....1..21. 

C'..1,12,20,26. E_.20. 

30 

31 

32 

33 

34 

35 

3fi 

Solenoid earth tage 

Fig. 12: Auxiliary component board layout. The finished board is 
shown below. R52 and L1 are reversed for convenience, compared to 

Fig. 2, Part 1. 

To 1C1/in and 
+ on bridge rectifier 

Main circuit board and 
relay, shown in detail at 
left. Note that connecting 
leads are taken from the 
printed rail side of the 
board. 

Note 
All flying leads are 
connected to 
copper track 
side of board. 

FINAL ADJUSTMENTS 
There now follows the complete setting -up pro- 

cedure. If any part of the setting -up cannot be 
achieved correctly a fault must exist in the machine 
which should be rectified before going any further. 
The first paragraph of the setting -up procedure 
repeats instructions already given. It is included to 
ensure that the overall instructions are complete. 

1. Playback check. Switch to play, use pre-recorded 
tape if test tape not available, and with noise 
limiter off, adjust VR4 to minimum position (i.e. 
all track in circuit) and VR5 (slider control) to 
set satisfactory LINE out level for amplifier. 

2. Adjust head position with azimuth screw to 
provide crispest top response. 

3. Switch on noise limiter and turn up VR4 on 
each channel until best top response, consistent 
with minimum distortion, is obtained. Too much 
gain will overload the output stages. 
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4. Switch to record, and with no signal input, 
check that machine erases a previously recorded 
tape. If an oscilloscope is available, a 50V 
peak -to -peak sinewave should appear across the 
erase head. 

5. Insert chromium .dioxide (Cr02) cassette, and 
by making repeated recordings at low input 
level, adjust pots VR3 for best quality of re- 
cording. If oscilloscope is available, adjust for 
25V peak -to -peak signal (which corresponds 
to approximately 9V RMS). 

6. Switch to standard tape (it does not matter if 
Cr02 cassette is left in at this stage) and adjust 
VR1 for a 20 per cent reduction of bias voltage 
across record/play head. The oscilloscope or a 
multimeter can be used for this test. 

7. Check recording quality on standard tape. An 
improvement may be achieved by repeated tests 
using different settings of VR1. 

8. Make recordings using progressively greater 
inputs until distortion sets in. Back off to satis- 
factory position, then adjust pots VR2 until 
meters show peak readings at level 10. If 
oscilloscope and signal generator are available, 
inject 1kHz signal, adjust for 3V peak -to -peak 
at emitter of Tr9, then adjust VR2 for level 
10 reading on VU meter. 

Having set up the machine according to the fore- 
going instructions, it should be possible to record 
and play back. It is important to realise however, 
that the machine can be overloaded by excessive 
input. Ideally, the input level at LINE should be 
such that the slider level controls need to be set 
half way in order to obtain a peak level indication. 

It is possible for the input stage itself to be over- 
loaded by excessive signal, so that the input to the 
level control potentiometers is itself distorted. 
Obviously, the only adjustment possible under these 
conditions is the setting of the optimum level of 
an already distorted signal! 

USING HEADPHONES 
Should headphones be thought to be necessary 

then the circuit shown in Fig. 13 could be incor- 
porated. This is one channel only, of course, but both 
channels could be built up on a small piece of vero - 
board and attached to the inside of the cabinet. 

To 
collector' --1 

Tr16 1yF 100k 

Adjust 
headphones 

Volume 

IFK0291 

Headphones 
200n 

minimum 

Fig. 13: Optional circuit to permit the use of headphones, one channel 
only being shown here. 

The circuit as shown will operate on replay only 
although it might be possible to utilise the unused 
contacts on the relay to switch the input from the 

replay to the record amplifier so that both functions 
can be monitored on headphones. 

MORE ON DISTORTION 
After completing the setting -up procedure it was 

found that some distortion was evident on certain 
commercial pre-recorded tapes and this was traced 
to the noise limiter circuitry, Tr15/16. The circuit 
was modified by splitting R48 and adding a pre-set 
potentiometer as shown in Fig. 14. Adjustment of the 
pot allows additional emitter feedback to be applied 
without altering any DC condition. 

Tr16 

IFKO301 

c31 

R47 

Feud to headphone 
circuit Fig13 if required 

Fig. 14: Suggested modification to the noise limiter circuit, discussed 
in the text. Again, only one channel is shown. 

Careful setting of the new pot and VR4 will enable 
optimum noise suppression to be obtained consistent 
with no overload condition. With the new pot set 
at mid position the gain of the stage approximates 
to unity while the noise should be down about 12dB, 
in theory. 

NOTES 
It has been the purpose of this series to provide 

details for constructing a tape recorder which will 
compare favourably with commercial models. The 
design approach was made bearing in mind the 
requirements, capabilities and facilities of the home 
constructor. As a result the machine does not repre- 
sent an attempt to mimic commercially available 
apparatus. 

Again we stress that care is needed at all stages. 
Impetuosity invariabily leads to regrets and con- 
struction should be undertaken steadily and 
methodically. A couple of extra days spent on con- 
struction could well avoid a week's effort to rectify 
mistakes, besides avoiding expensive "blow-ups". 

Every effort has been made in the design to ensure 
"repeatability" of the circuits. The frequent use of 
complementary transistor stages with heavy nega- 
tive feedback is the most significant factor which 
guarantees that all the circuits will yield the same 
performance. If the setting -up procedures are 
accurately followed the performance specification 
attained will be:- Overall response 50Hz to 9kHz 
on standard tape, 50Hz to 11kHz on chrome tape. 
Typical signal to noise ratio 46dB although these 
are all conservative figures. 

Standard tape is, of course cheaper, but chrome 
dioxide (Cr02) tape will yield the best signal-to- 
noise ratio. It will be found that the top response 
of the chrome tape is higher than the standard tape, 
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Complete the coupon and 
well send you our 

new catalogue. Completely free. 

The new Heathkit catalogue 
is now out. Full as ever with exciting, 
new models. To make building a 
Heathkit even more interesting and 
satisfying. 

And, naturally, being Heathkit, every kit is absolutely 
complete. Right down to the last nut and bolt. So you won't 
find yourself embarrassingly short of a vital component 
on a Saturday evening-when the shops are shut. 

You'll also get a very easy to understand instruction 
manual that takes you step by step through the assembly. 

Clip the coupon now and we'll send you your free copy 
to browse through 

With the world's largest range of electronic kits to 
choose from, there really is something for everyone. 

Including our full range of test 
equipment, amateur radio gear, hi-fi 
equipment and many general 
interest kits. 

So, when you receive your 
catalogue you should have hours of pleasant reading. 

And, if you happen to be in London or Gloucester, call 
in and see us. The London Heathkit Centre is at 233 
Tottenham Court Road. The Gloucester showroom is next 
to our factory in Bristol Road. 

At either one you'll be able to see for yourself the 
one thing the catalogue can't show you. 

Namely, how well a completed Heathkit performs. 
Heath (Gloucester) Limited, Dept. PW 45, Bristol Road, 

Gloucester, GL2 6EE. Tel: Gloucester (0452) 29451. 

A new oscilloscope from the Heathkit range. Marine direction finder with digital readout. Stereo cassette deck with built-in Dolby. 

new Heathkit catalogue.Out now FREE 
To: Heath (Gloucester) Limited, Dept. PW-45, Gloucester, GL2 6EE. Please send me my free Heathkit catalogue. 

Name Address 
Postcode 

L 
Remember easy terms are available with the Heathkit Monthly Budget Plan. Scnwnmur9 J 
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ALL PRICES INCLUDE V.A. 
SPEAKER BARGAINS E 
EMI 13" x 8" 3, 8 or 15 ohm 

With Co -Axial Tweeter 
8 ohms only 

Twin Tweeter 8 ohm only 
type 350 8 or 15 ohm. 

20 watt . 7.95 
64" 8 ohm, 10 watt 2.60 
8" 8 ohm, 10 watt 4.50 

12" 8 ohm, 20 watt 6.70 
8" x 5" C/Mao 5 watt 1.40 
8" a 5" Dualcone 

8 ohm, 10 watt 2.55 

2.05 

2-20 
3.95 

E 
GOODMANS 6478 ohm 

Dualcone .. 2.15 
ELAC 6f" 8 ohm Dualcone .. 2.15 
ELAC 8' 8 ohm Dualcone .. 2-30 
ELAC 8ohm Dualconel0 watt 3.50 7"x4"3 orb ohm 1.00 
ADASTRA 10" 8 or 15 ohm, 

10 watt . 3-55 
BAKER GROUP 25 12" 8 or 

15 ohm; 25 watt . .. 7.95 
P. 4. P. 40p per speaker 

5" 8 o hm, C/Mao. 85 
24" 8 ohm or 64 ohm SS 

P. 6 P. .. -15 
TWEETER & CROSSOVER 
EMI 34" 3 or 8 ohm C/Mag .. 1.30 
Cone Tweeter 8 or 15 ohm, 

10 watt .. 2.60 
Cone Tweeter 8 ohm, 3 watt 1-45 
Horn Tweeter 8 ohm, 20 watt 6.40 

Dome Tweeter 8 ohm, 30 watt 5 60 
Crossovers CN23 (3 ohm), 

CN28 (8 ohm), CN216 (16 
1.30 

P.&P. .. .10 
KIT FORM CABINETS TEAK VENEER 
12 a 12 x 6 with 8" 8" x 5" or 18 x11 x 9 with 13" x 8" cutout 

6)" and 3f" cut out.. . 3.40 for EMI 350 .. .. .. 
17x 10 x 9 with 8" or 13" x 8" 

P. & P. ea. cutout .. .. .. 4.25 

4.75 

-50 

MICROPHONES 
CM70 Planet stick metal. 

switch crystal 
DM160 Dynamic omni-dir. 

ball metal 
UD130 50K/600 ohm, uni -dir 

ball metal .. .. .. 
SOLDERING IRONS 
ANTEX CN240 15 watt 

SK 1 Kit (15 watt Iron 
2 spare Bib etc.) .. 

CONDENSER MIKE 600 ohm, 
1 55 uni -dir .. .. 

Cassette Stick Mike with R. 
4.90 Control on/off switch 

(2-5 & 3.5mm J/Ply) .. 
6-40 P. & P. 

2.00 X25 25 watt (low 
leakage) .. 

340 P.& P. 

5-75 

9.35 

1.50 
.30 

2.00 
.15 

CARTRIDGES & STYLII 
ACOS GP91/2SC or 3SC ater- 

comp. 
GP93/1 or 95/1 ster 

tryst... 
GP94/1 or 96/I ster. 

ceram. .. 
GP101 tryst. comp... 
GP104 ster. ceram. 

r3SR X5M or X5H tryst. comp. 
SX6M or SXBH tryst. 

1 00 

1 35 

1.75 
0.80 
1.65 
1 70 

1 90 
SC5M ster. ceram. . . 2 60 

SONOTONE 
9TAHC or 9TAHC/G Dian, 
3509 Ster. ceram. Diaur. .. 

GOLDRING G850 .. .. 

P. & P. 
D. Diamond Stylli for above.. 

G800/G850 .. .. 
G800E .. .. .. 

P. & P. .. 

1%0 
1-90 
2.95 
3 95 

6.90 
-15 

1 25 
1.95 
3'95 

-05 
CALCULATORS SINCLAIR 

Cambridge .. .. .. 12-95 
BATTERY ELIMINATORS 
40v Input 6, 7.5 or 9 .. 2.95 

Scientific .. .. .. 19.95 
12v d.c. input (specify output) 

at 300mA .. 2.30 
P. & P. -15 

TAPES Stnd 
50p 
65p 
60p 

LP DP PLASTIC LIBRARY CASES 
65p 1.009 For 5" Reels .. .. .. 18p 
80p 1 -40p 53" Reels .. .. .. 22p 

1.10p 1 80p 7" Reels .. .. .. 25p 
P. á P. 1-3, 9p ea. 4 or more, lot 351 

LOW NOISE CASSETTES 
1-5 6-10 11--20 

C60 359 339 30p 
C90 45p 43p 40p 
C120 55p 52p 50p 

BIB ACCESSORIES 
Tape Editing Kit Ref. 23 1.35 
Recording Tape 

Splicer Ref. 20 1-15 
Cassette Tape, editing Ref. 24 1.50 
Cassette Salvage Kit Ref. 29 -45 
12's Cassette Case Ref. 34 £1.50 
Stylus Balance Ref. 32A 1.20 
Spirit Lever .. Ref. 46 .50 
Hi -FI Stereo Test Cassette 2.10 
Groove-Kieen Record Cleaner 1.90 

P. 6 P. 15p 

Cassette Cases 10p 
Cassette Head Cleaner 40F 
P. & P. 1-5, 5p ea. 6-10, 20p lot 
11-20, Post Free. 

WHARFEDALE SPEAKER 
BARGAINS 

£ P&P 
Linton 2 Kit (pr) .. 19.95 1 .50 
Glendale 3 Kit (pr) .. 33.50 2.00 
Dovedale 3 Kit (pr) .. 52.00 2.00 
Denton 2 Speaker (pr) 3000 2.50 
Linton 2 Speaker (pr).. 39-50 2.50 
Dovedale 3 Speaker 

(each).. 4200 2.50 
Glendale 3 Speaker (pr) 57-00 3.50 
Kinesdale 3 Speaker 

(each).. .. .. 59-95 4.00 

Send 25p for COMPLETE CATALOGUE. refundable upon first order 
ALL OUR MERCHANDISE IS FULLY GUARANTEED. 
Subject to manfaclure, increase and availability. 

Riversdale Electronics 
Mail Order Department raj 

P.O. Box 470, Manchester M60 4BU. 

:,yv,t.::.,y.:v::.Yv _2}ï^:{: e,£v.. vnv: e: tk 

Make light work 
of wiring 

with the NEW -' SELF ADHESIVE y 
WIRE STAPLES 

Countless uses in industry and offices 

*QUICK AND EASY TO APPLY - 

EVEN IN AWKWARD PLACES 

*SAVES DAMAGE TO WOOD AND PAINTWORK 

*STICKS ON INSTANTLY : HOLDS WIRE FIRMLY 

You'll save enormous time and trouble with the 
new Brandauer adhesive staple. Just peel off the 
backing strip and press staple into place. Then 
bend clips over to hold wire firmly in position. 
No messing with pins, tacks, soldering or 
drilling. No damage to woodwork, e.g. skirting 
boards. Use the Brandauer Staple for any wall, 
frame or cabinet wiring jobs- it's wonderfully 
easy for fitting in those awkward corners. 

Send now for details to: 

SPECIAL PRODUCTS DISTRIBUTORS LTD. 
81 Piccadilly, London W1V OHL. Tel : 01-629 9556. < 

* ELECTRONIC 

PIANO KIT 

* SYNTHESISER 

KIT 

* ELECTRONIC 

ORGAN KITS 

There are five superb Electronic 
Organ kits specially designed 
for the 13-1-Y- enthusiast. With 
the extreme flexibility allowed 
in design, you can build an 
organ to your requirements 
which will compare with an organ commercially built 
costing double the price. 

Portable organ with 4 octave keyboard. [14529. * Console organ with. 
5 octave keyboard, E250.93. * Console organ with 2 x 4 octave keyboards 
and 13 note pedal board, E47065. * Console organ with 2 x 5 octave key- 
boards and 32 note pedal board, E68000.* Console organ with 3 x .5 octave 
keyboards and 32 note pedal board, [96000. * WIW Sound Synthesiser 
Kit, E130. * W) W Touch Sensitive Electronic Piano, E100. 2 speed Leslie 
type speaker units HI-FI Horn unit E70. Mid -range speaker unit C60. Base 
unit [50. 
All components can be purchased separately, i.e., semiconductor devices, 
M.O.S. master oscillators, coils, keyboards, pedal boards, stop tabs, draw 
bars, key -contacts, etc. 

Send 50p for catalogue which includes 5 x lop vouchers or send your own 
parts list, enclosing S.A.E. for quotation. 

ELVI NS ELECTRONIC MUSICAL INSTRUMENTS 
12, Brett Rd., Hackney London E8 !JP. Tel. 01-986-8455. 8, Putney Bridge 
Rd., London SWIG IHU. Tel. 01-870-4949. 40a442a, Dalston Lane, Dalston 
)unction, London E8. Tel 01-249-5624. 
Business Hours:- Open IOam-7pm Monday to Saturday 

Closed all day Thursday 
Open IOam-I pm Sunday 
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GM 03'a :32 -ve 

Tr19 
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A26 B23 (J !J 
Motor control board 

Cassette 
compartment 
lamp 

R5 

Tr2 base 
and R6 

Solenoid 

To R52 
(+155V) 

To main 
chassis 

point on 
aux. board 

RLA2 

RLA1 

so that an improvement in signal-to-noise ratio is 
achieved by turning down the treble control on the 
amplifier when chrome tape is being used. The 
difference in performance is generally very notice- 
able. Use of the noise limiter circuit will depend 
upon the discretion of the user at any time, and will 
obviously be affected by the type of tape in use and 
the recorded programme material. 

MAINTENANCE 
No machine will run perfectly without occasional 

maintenance. The usual cause of trouble with 
cassette machines is dirty heads, which cause poor 
recording and playback, with weak top response. 
A non -uniform deposit on the heads will cause one 
channel to be affected more than the other. Once 
the head has suffered wear, it has to be replaced, 
so good quality tape should always be used as cheap 
tape usually has a rough surface which wears away 
the head besides depositing oxide on the heads, 
pinch roller and guides. Deposits are cleaned off 
using soft tissue paper soaked in methylated spirits. 

Sometimes a defective cassette can cause diffi- 
culty. The take-up hub can jam, so allowing tape to 
spill over the pinch roller and capstan. A loop of tape 
can then wrap itself around the pinch roller or 
capstan shaft so that the tape winds off both parts 
of the cassette on to the roller or shaft until the 
machine jams completely. The only way to release 
the tape then is by careful removal and unwinding, 
cutting with a razor blade if necessary. The cassette 
itself is generally a write-off. 

Jamming cassettes can sometimes be eased by 
giving them a healthy slap on one side against a 
fairly solid surface. This causes the tape to settle 
evenly. Uneven winding can cause the tape to jam 
against the sides of the cassette casing. 

VR1,C5, 
C6 etc. 

Fig. 15: The cassette deck mechanism used 
by the author was supplied to him complete 
with the motor control board etc. wired in. 
This diagram shows how the board of Fig. 8 
and Tr19 are connected to the bare deck as 
now supplied. Microswitch $2 is mounted 
on a metal bracket fixed to the deck and 
cabinet. It is operated by the head of a 14!n. 
6BA screw attached to the drilled bracket on 
the 'Record' switch slide mechanism. 

MOTOR QUERIES 
Goldring -Lenco report that some readers construct- 

ing the Kempton or Ascot projects have complained 
to them that the motor in the cassette deck mechan- 
ism is marked 35V believing that it ought to be '12V. 
Some readers have even returned decks to Goldring - 
Lenco demanding correct replacements. 

The motor as supplied is CORRECT! The motor 
control board, fed from a 12V line, ensures that the 
correct voltage, nominally 4 to 4.1V, is applied to 
the motor. 

This inconvenience to Goldring -Lenco could have 
been avoided if readers had directed their queries to 
Practical Wireless in the normal manner. 

Note:- 
Fig.4 Part 1. Resistor R23 should be shown between 
C12 and R21 and not between R21 and the collector 
of Tr8. The circuit board of Fig.11 is correct. 
Fig.5 Part 2. Resistor R36 should be shown between 
collector of Tr13 and C32. The circuit board of Fig.11 
is correct. 
Fig. 5 Part 2. The noise reduction switch marked S5 
should be marked S6. 
In the components list S5 should be given as a SPST 
miniature toggle switch and not as DPDT. Add to the 
components list:-S6 DPST miniature toggle switch. 
Fig.7 Part 2. The `Pause' switch is part of the cassette 
deck mechanism and is wired, via a 151d1 resistor, 
between the left-hand contact of the commutating 
switch and the positive line. Connect the resistor 
between points A26 and C26, Fig.8, connect pause 
switch wires to A26 and positive line B1 /B23. 
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DIGI-WATCH 
READERS of this page will doubtless 
remember my urging them not to be 
too eager to buy a digital watch, but 
to wait a while because I thought 
prices would come tumbling. I note 
that already, one company in the UK 
is offering a digital wrist watch with 
liquid crystal display (LCD) for less 
than £60. I still think prices will be 
lower before the end of this year so 
don't burgle those piggy banks yet. 

MINI TV CAMERA 
Fairchild has been kind enough to 

send me a photograph of the latest 
television camera. Difference is that 
it is entirely solid state (those charge - 
coupled devices again). Not only 
that, but it measures only 3in. in 
diameter and is just 1Sin. deep. 
Power consumption is a miserly 

1 5W. Whatever is coming next in 
tiny TV cameras? 

Well, I'll tell you-there really is a 

smaller one, very much smaller! I've 
just heard of a TV device which can 
be safely slid along arteries and 
other internal organs allowing 
physicians to take a front seat look 
at the inside of humans. The lens 
part is a mere 4mm. in size and 
inside that is a tiny motor which 
drives a rotating mirror system. 
Information is scant at this time but 
more should be in by the time the 
next "Ginsberg" page comes round. 
Before departing, one thing that all 
this super -miniaturisation raises is; 
how on earth do you service it? 

lA SOLAR CELL 
I note with some satisfaction that 

North sea oil will be happily squelch- 
ing ashore later this year-all part of 
beating the energy crisis. From the 
US comes news that one company 
has managed to manufacture a 3in. 
solar cell which can supply one amp 
(1A) of current. Could be interesting 
and I'll keep you posted as and when 
details are obtained. 

ULTRASONICS 
I've often thought that more use 

could be made of ultrasonic control. 
It isn't all that new in the realms of 
television since one or two com- 
panies already have ultrasonic 
channel changing; others also 

ON RECENT DEVELOPMENTS 

include volume, brightness, etc. 
control also. 

ITT Semiconductors recently 
released details of two new ICs 
which are specifically intended for 
ultrasonics. Good thing is that ITT 
isn't doing things by halves, it's 
launched one chip which is a 

receiver and another for the trans- 
mitter. The first pair cater for fifteen 
channels. The transmitter chip 
requires only a fairly simple diode 
matrix, a few Rs and Cs plus, of 
course, the transducer and runs off 
9V. The external crystal suggested is 
a 4-433MHz job and, obviously, these 
ICs have the TV market very much 
in mind. However, the Amateur 
constructor may well see a superb 
chance to do some ultrasonic control 

Fairchild solid-state camera 

for models which are, say, only used 
indoors or in a limited space where 
range isn't too great. Another pair 
(transmitter and receiver) of ultra- 
sonic ICs from the same company 
caters for 30 channel usage. 

For those still not enamoured with 
ultrasonics, let it be known that a 

great deal of research is being carried 
out in a number of areas. In the 
medical field alone a number of 
ideas are in the pipe line. One such 
application is to use ultrasonics to 
detect and measure hardened arteries 
but without puncturing the skin. 
The National Heart and Lung Institute 
of America recently gave publicity 
to this multi -million dollar idea and 
experimental ultrasonic scanners are 
well to the forefront in this scheme. 

Nearer to home, the Plessey 
Company is known to be "getting its 
feet wet" in a scheme involving the 
Government to ultrasonically monitor 

the flow of water in tidal basins and, 
of course, in rivers. 

BODY -END -SPOT 
Remember those large 1W resistors 

where, instead of an all -band colour 
code it was body -tip -spot? Then 
came bands only for the vast majority 
But resistors are always getting 
smaller. Ever tried to read the colour 
code on a gW or even a 1/16W in a 

hurry? Now take it a stage further 
and think of the poor old manu- 
facturers of tiny "chip" capacitors. 
These are minute little blocks with a 

tiny conductive strip at each end by 
means of which they are bonded 
directly into the circuit. It's all very 
well you ordering 500 chip capacitors 
of a certain value, especially if they 
all come together in a small polythene 
pack. But can you imagine these little 
items getting mixed up?-after all, 
some of them measure barely 0.05ín2. 

Not so for chip capacitor manu- 
facturer Vitramon Inc. This company 
actually prints a letter of the alphabet 
in one of several colours on the chip 
capacitor itself. The letter plus 
colour forms a unique code which 
tells the capacitance of the chip in 
question. Please note all school 
teachers-A no longer stands for 
apple, it can mean 40pF 3V wkg. 

FLOPPY DISCS! 
I note that a number of US giants 

are now firmly into the CCD tech- 
nology and not only at the drawing 
board stage either. Intel has just 
announced a 16,384 -bit memory using 
this technique. It is thought by many 
that the CCD-type memories will 
replace the current "floppy disc" 
types. These are just what their name 
implies. A thin disc (about 0 005in. 
thick) is just under 8in. in diameter 
with a large (about 1 -5in.) hole in 
the middle. The whole disc is housed 
in a plastic envelope, usually square 
and about 4-3/16in. thick. The plastic 
case is filled with some form of very 
soft material which permits the disc 
to revolve-at about 360 r.p.m. This 
disc might hold over 3 million bits of 
information. 
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SUPERSOUND 13 HI-FI MONO 
AMPLIFIER t superb volld state audio ampli- 

ller. Brand new components 
throughout. 5 silicon tran- 

-istorn plus 2 power output 

rannietors 
in push-pull. 

Full wave rectification. 
Output approx. 13 
watts rote. Into 8 
ohm. Frequency re- 
eponee 1211z-30KHz t 
3dB. Fully integrated 

pre -amplifier stage with 
separate Volume. Bam beret 

and Treble cut controle. Suitable 
for 8.15 chut speakers. Input for 

ceramic or crystal cartridge. Sensitivity 
approa. 4UmV for full output. Supplied ready built and 
tested, with knobs, esoutoheon panel, input and output 
plugs. Overall size 3" high 6" wide v 71" deep. It' 
200/250V. PRICE £12 50. P. o i'. sup. 

DE LUXE STEREO AMPLIFIER 
A.C. mains 
200-240 
U sing 
heavy duty 
hilly isola - 

d mains 
transform 
cr with full 
nave rett- 
t1 cat ion 
giving le` 
q u a t 

thing with negligible hunt. 
valve line up: 2 x ECL86 Thole Penttxlee. 1 x EZ80 
an rectifier. Two dual potentiometers are provided for 
Mee and treble control, giving bass and treble boost and 
cut. A dual volume control le seed. Balance of the left and 
right hand channels can be adjusted by utesne of a sepa- 
rate 'Balance' control fitted at the rear of the chassis. 
Input sensitivity is approximately 300m/v for full peak 
output of 4 watts per channel (8 watts mono), Into 3 ohnt 
speakers. Full negative feedback in a carefully calculated 
circuit, allows high volume level' to be need with negligible 
distortion. Supplied complete with knobs, chassis size 
11"w 4"d. Overall height including valves 5". Heady 
huilt S tested to a high standard. £10'75. P.AP. 50p. 

POWER SUPPLY UNIT 200/240v. A.C. Input. Four 
switched fully emoothed D.C. outputs giving 6v. and 
71v. and 9e. and 12v. at I amp on load. 
Fitted insulated output ten ndnaln and pilot lamp indicator. 
Hammer finish metal case overall size 6" o 3j" x 221". 
Suitable for Trauelstoe Radios. Tape Recorders, Ampll- 
here etc. etc. Ready PRICE £5.20 built and tented. ++ 

P. 6 P.35p. 
VYNAIR & RESINE SPEAKEle& BINET FABRICS 
app. 

(tt.twide. 
Our price£1r 3a yd. length. P. k P. 15p 

P yd.y'.. S.A.E.t 

HARVERSON'S SUPER MONO AMPLIFIER 
A super quality gram amplifier using a double wound fully 
Isolated mains transformer, rectifier and ECL82 triode 
pentode valve as audio amplifier and power output 
etage. Impedance 3 ohms. Output approx. 3.5 watts. 
Volume and tone controls. C'haseie size only 71n. wide 

x 3111. deep x gin. high overall. AC .nains 200/240v. 
Supplied absolutely Brand New completely wired and 
rested with good quality output transformes E4.20 P. & P. 40p BARGAIN PRICE 
FEW ONLY! 
High grade mains transformer with grain orientated 
lamination. Primary 300/340 Secondary 10.5 volts at 
0-6 slope and 4.6 volis at 0-3 amps. Size 2" h ..21" w 

d overall. 2135 plus 201, l'. S P. 
BRAND NEW MULTI -RATIO MAINS TRANSFOR- 
MERS. Giving 13 alteratives. Primary: 0-210-240v. 
Secondary combinat lone 0-5- 10-15 -20-25-30-35-40-60v. 
half wave at 1 amp. or 10-0- 10, 20-0-20, 30-0-30v. at 
2 ampe full wave. Size Sin. long 3fiu. wide s Slit. deep. 
Price £260 P. & P. 40p. 
MAINS TRANSFORMER. For transistor power suppliee. 
Pri. 200/240s. Sec. 9-0-9 at 500 mA. £125. P. & P. 25p. 
Pri. 200/240v. Sec. 122-0 12 at 1 amp. 2190. P. A P. 26p. 
Pri. 200/240v. Sec. 10 0- 10 at 2 arm. £2 00. P. & P. 35p. 

3 VOLT RELAY 
100 m1A eingle pole normally closed. 2 he 60p+ 15p P.& P 

GENERAL PURPOSE HIGH STABILITY 
TRANSISTOR PRE -AMPLIFIER 

For P.C. Tape, Mike, Guitar, etc. and imitable for 
use with valve or translator equipment. 9-18v. 
battery or from H.T. line 200/300e. Frequency 
response 158x-25Kilz. Gain 28dB. Solid encap- 
sulation size lt" x 11" x 5". Brand new complete 
with instructions. Price 120p. P. & P. 15p. 

HANDBOOK OF TRANSISTOR EQUIVALENTS AND 
SUBSTITUTES 
A muet for servicemen and home constructors. Including 
many 1000'e of British, U.S.A. European and Japanese 
transistors. ONLY 40p. Post 5p. 
8 Reference Encyclopedias for Electronic Engineer. and 
Designees, covering hclween them transistor character- 
istics, diode and transistor equivalents. Many thousands 
of up to date European types listed. 
Diode Equivalents, 90g; Transistor Equivalents. 2100: 
Transistor Characteristics. £1.30; POST FREE All three 
together. 23 00 

NEW ISSUE 
Thyristor, Trine, Diae etc. encyclopedias £1.00, Poet Free 
8 pole 3 way 2 bank low- lose Vault y type switches 11" 
sections. Standard spindle. 2 switehc 89p -` IOp P. & P. 

HARVERSONIC MAINS OPERATED SOLID HARVERSONIC SUPER SOUND 
STATE STEREO FM TUNER 10 t 10 STEREO AMPLIFIER KIT 

Enjoy fabulous stereo radio at this 
fabulous low introductory price! 

Designed and etyled to match our 10 + 10 amplifier but 
will nuit any other standard stereo amplifier. The design 
incorporates the very latent circuitry techniques with high - 
gain, low anise IF stages. Automatic frequency control to 
"look -on" station and prevent drift. CU stereo decoder 
for maximum stereo separation. I.F.D. for stereo beacon 
indicator. Nominal output of tuner 100mV. Approximate 
size 12" wide x 6" deep by 21" high. Supplied ready 
built. fully toot, -i and folly guaranteed 1not available in 
kit harm). 
Price £28.00 Pont and Peeking 511p. 

STEREO -DECODER 
SIZE S" o 3" x 1" ready built. Pre. 
aligned and tented. Seri. 20-560 ntl 
for 9-16V neg. earth operation. Can 
be fitted to almost any FM VHF radio 
or tuner. Stereo beacon light can be 
fitted if required. Full details and 
instruction', (inclusive of hints and 0 tips) supplied. 45í0 plus 10p. P. & P 
Stereo beacon light if required 409 o_ 
extra. 

SPECIAL BARGAIN OFFER! 
Limited number of SSE C123 Auto ('hanger De Lune 
with lightweight tubular arm and stereo cartridge. 
Brand new. ONLY 88.00 + P. & P. BOP, 

LATEBT HI Sensitivity Uni -directional slim -line conden- 
ser microphone an used by many professionals. Very low 
acoustic feedback. Available hi impedance or low in 
pedante. State which required. £11950 plus 25p P. & P 

LATEST ACOS GPI1/16C mono compatible cartridge with 
t/o stylus for LP/EP/78. Cairene' mounting bracket. 
£1.48, P. & P. 15p. 
CERAMIC STEREO CARTRIDGE. Universal Mounting 
brackets and turnover stylus. 70ntV per channel output. 
ONLY 21.75 -i- lop P. and P. 
SONOTONE STAIN COMPATIBLE STEREO CARTRIDGE 
T/O stylus Diamond Stereo LP and Sapphire 78. 
ONLY £227 P. & P. 10p. Aleo available fitted with twin 
Diamond T/O stylus for Stereo LP. 5876, P. & P. lip. 
LATEST RÓNETTE T/O STEREO I COMPATIBLE 
CARTRIDGE for EP/LP/Stereo/78. 5160 P. A P. 15p. 
LATEST TIO MONO COMPATIBLE CARTRIDGE for 
playing EP/LP/78 mono or stereo reroute on mono 
equipment. Only 11.47, P. & P. 15p. 

QUALITY RECORD PLAYER AMPLIFIER MR. Il 
A top quality record player amplifier employing heavy 
duty double wound mains transformer, ECC83, EL84, 
and rectifier. Separate Base, Treble and Volume control.. 
Complete with output transformer matched for 3 ohm 

b It and tested. PRICE 25!50, P. 
deepaker. Size 7M. wide x itin. 

P. 5Onp 
high. Ready 

ALSO AVAILABLE mounted on board with output 
tramforner and speaker. PRICE £8.70, P. a P. 80p. 

HI-FI LOUDSPEAKER SYSTEM MK I I 

Beautifully made, eimulated teak finish enclosure 
with atttactive slatted front. Size 161" high x 101" 
wise o 9" deep (approx.). Fitted with E.M.I. 
Ceramic Magnet 13" x 8" bass unit, H.F. tweeter 
utit and r r. AVAILABLE IN NOMINAL 

4 Ohm, v Ohio ,or 16 Ohm impedance (state which). 

OUR PRICE E9.50 each Carr. Sop 
Cabinet Available Separately 20 00, ('art. 90p 
Also available in 8 ohms with EMI 13" x 8" Wes 
speaker with parasitic tweeter £800, Carr. 90p. 

LOUDSPEAKER BARGAINS 
bht. 3 ohm £1.25. P. & P. 15p. 7 x lin. 3 ohm 2140, P. & P. 

Op. 10 x bin. 3 or 15 ohm 2810, P. & P. 30p. E.M.I. 
8 t. 51n. 3 ohm with high Buz magnet 61.70, P. A P. 20p. 
E.M.I. 130 x Bin. with high flux ceramic magnet with 
parasitic tweeter 3. 8 or lb ohm 1850. P. & P. 30p. 
E.M.I. 13 o 81n. 3, 8 or 15 ohm with inbuilt tweeter 
and crossover network 24516, P. & P. 30p. 
E.M.1. tweeter..tpprox. 30"..Avenable 3 or 8 or 15 ohms. 
2180 20p. P. it P. 
BRAND NEW. (takers l.mpleprakers at substantial dis- 
counts . 13in. 15w. 1f/lt Speakers, 3, 8 or 15 ohms. State 
which. t'nrrent production by well-known British maker. 
Now with iflux ceramic ferrobar magnet assembly 27.50. 
('vitas models: 25w 1750, 35w, 2850, P.AP. 45p. 

"POLY PLANAR" WAFER -TYPE. WIDE RANGE 
ELECTED -DYNAMIC SPEAKER 
Size 111" x 1410" o lú" deep. Weight 1905. Power 
handling 20W r.m.e. (40W peak). Impedance 8 ohm only. 
Ilesponse 40Rz-20kHz. ('an be mounted on ceilings, 
walls. doors. under tables, etc., and used with or without 
baffle. Send S.A.E. for fall details. Only £880 each. 
P. & P. 34P. 
NOW ALSO AVAILABLE: 8". 10 watts. r.m.s. 20 watt 
peak 40Hz=20,00014z. Os trall depth 1". ideal for HI -Fi 
or for one io cars. 2932 -t "lap P. Sod P. 

A. really hunt -class Hi-Fi Stereo Amplifier Kit. Unen 14 
traneistora including B:IIcon Transistors In the first five 
stages on each channel resulting in even lower noise, 
level with improved ceneitivity. Integrated pre -amp with 
Bare. Treble and two Volume Controle. Suitable for nee 
with Ceramic or Crystal cartridges. Very simple to 
modify to suit magnetic cartridge -instruction Included. 
Output stage for any speakers from 8 to 15 ohms. Compact 
design, all parts supplied including drilled metalwork 
high quality ready drilled printed circuit hoard with 
component identification clearly marked. smart brushed 
anodised aluminimnt front panel with matching knobs, 
wire, solder. nuts, bolts --no extras to buy. Simple step 
by step instructions enable any constructor to build en 
amplifier to be proud of. Brief epecificatlon; Power 
output: 14 watts r.rn.s, per channel into 5 ohms. Fre- 
quency , response +3411 12-30,000 Hz Seneitivity: 
better than 80mí' into IMO. Pull power bandwidth: 
+3dB 12-15,000 Hz. Barn boost approx. to +12d13, 
Treble cut approx. to - 18dB. Negative feedback 18dB 
over main amp. Power requirements 35v. at 1.0 amp. 
Overall Size 12"w. x 8"d. 21"h. 
Fully detailed 7 page construction manual and parte 
list free with kit or send 18p plus large S.A.E. 

AMPLIFIER KIT £12.96 P A P. 30p 
(Magnetic input components 33p extra) 

POWER PACK KIT .. 2412 P. & P. 40p 
CABINET .. .. £492 P. & P. 40p 

(Poet Free it all units purchased at same time) 
Full after sales service 

Also available ready built and tested £2806. Poet Free. 

Vote: The above amplifier is suitable for feeding two mono 
sources into tapnte (e.g. mike, radio, twin record leeks, etc. 
and mill then provide mixing and fading faeilities for med- 
ium powered Iii' FI Disrothegrse uss, ete. 

S -VALVE AUDIO 
AMPLIFIER HAM EH H 

Designed for Hi-Fi reproduc 
tion of records. A.C. Mains 
operation. Ready built on 
plated heavy gauge metal 
Mamie, size 70"w. x 4"d. 
41"h. Incorporates ECC83. 
EL84, EZ80 valve.. Heavy 
duty, double wound mains 
transformer and output trans- 
former matched for 3 ohm 

eptaker. Separate t oimne control and now with Improved 
wide range tone controls giving bees and treble lift and 
cut. Negative feedback line. Output 41 watts. Front 
panel can be detached and leads extended for remote 
mounting of controle. Complete with knob., valves, etc., 
wired and toted for only £660. P. & P. 45p. 

HSL "FOUR" AMPLIFIER KIT. Similar in appearance 
to HA34 above but employe entirely dfierent and 
advanced circuitry. Complete set of parte. etc 25.60 
P. & P. 45p. 

10/14 WATT HI-FI 
AMPLIFIER KIT 
A etyllshly finished 
monaural amplifier 
with an output of 
14 watts from 7 
EL84e in push-pull. 
Super reproduction 
of both music and 
epeech, with negli- 
gible hum. Separate 
inputs for mike and 
gram allow records 
and announcements 
to follow each other. 
Fully shrouded motion wound output transformer tu 
match 3-15 C2 speaker and 2 Independent volume controls, 
and separate base and treble controle are provided 
giving good lllt and cut. Valve line-up 2 EL84., ECC83, 
EF86 and EZ80 rectifier. Simple instruction booklet 
15p + SAE (Free with parte)' All pasta sold separably. 
ONLY 110-25 P. d P. 80p. Also available rend y built and 
tented 614 00 P. & P. 7np. 

HI -F1 STEREO HEADPHONES 
Adiuetable headband with comfortable flexifoam r - 
muffe. Wired and fitted with standard stereo tin tack 
plug. Frequency reeponse 30-15.00011z. Matching 
impedance 8-16 ohms. Easily converted for Mono. 
PRICE £860, P. & P. 25p. 

PRICES INCLUDE VAT 

Open 9.30-5.30 Monday to 
Friday. 9.30-5 Saturday 
Closed Wednesday. 
All price. and specifications correct 
at time of press and subject to 
alteration without notice. 

HARVERSON SURPLUS CO. LTD. 
(Dept. P.W.) 170 HIGH ST., MERTON, LONDON, S.W.I9 Tel.: 01-540 3985 

A feu' minutes from South Wimbledon Tube Station. 
SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES 

(Please write clearly) 
PLEASE NOTE: P. & P. CHARGES 
QUOTED APPLY TO U.K. ONLY. 
P. & P. ON OVERSEAS ORDERS 
CHARGED EXTRA. 
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Fully guaranteed 
Individually packed 

VALVES 
A1065 6126 ECL80 55p 0234 79v 
AR8 550 ECL82 86p OZ37 2100 
ATP4 500 ECL83 700 KT68 2260 
B12H 2800 ECL88 600 K1'88 2300 
CY31 60p EF38 850 M114 750 
DAF98 6p EF37A ML6 850 
13F96 66p 5180 OA2 450 
DK96 70p EF40 750 082 45p 
D1,92 40v EF41 60 PABC80 40p 
DL96 80D EF80 SOp PC97 50p 
DY88/87 E583 2126 PC900 600 

DY802 
40p 

EP89 p PCC84 40p 

E880C/01 EF89 30p p8 48gp 
20 EF9I 450 PCC89 500 E1CC 70p EF92 600 PCCI89 1300p 80 

E182CC EF92 40p PCF80 40p 

EAU 240p EF184 86p PCF84 110p 
EABC8040p EFL200 76p PCF88 60p 
EAF42 76p EL33 2860 FCF200 750 
EB91 800 EL34 70D PCF201 750 EBC3921 00 EL36 800 PCF801 660 
EBC41 76p EL37 61-80 PCF802 500 
EBF80 400 EL41 800 PCF805 000 
E731.83 50p 21.81 80p PCF806 750 
EBF89 40p EL82 56D PCF808 90p 
EC52 860 EL84 800 PCH200 80v 
ECC61 40p EL85 800 PCL81 65p 
ECC82 86D EL86 46p PCL82 400 
ECC83 86p EL90 450 PCL83 850 
ECC84 85p EL504 BOp PCL84 45p 
ECC86 400 EM31 800 PCL86 50v 
E00.86 90p E3060 560 PCL806 800 
ECC38 60D EM84 40p PFL200 70p 
ECC189 700 EM87 6100 01,38 Epp 
ECF80 400 EY51 60 PL81 600 
ECF82 40p EY81 46 01.82 460 
ECF801 76p EY86 400 PL83 450 UCL82 460 ECRU EY88 600 PL84 45p UCL83 860 £140 EZ40 700 P1.604 809 UF41 700 ECH42 90p EZ4I 750 01.508 2100 UF80 850 E01381 860 EZ80 80p 01.509 2186 
E01183 60 E281 800 PL802 960 
EC1184 6p GY501 760 PY33 800 

PY80 409 
PY81 40p 
PY82 40p 
PY83 40p 
PY88 45p 
PY500 61.00 
PY800 45p 
PY801 600 
QQV03-10 

2140 
QQV06-40A 

6600 
QVOS-12 

2110 
R19 600 
801/400 

8C1/6002 O 

00 

6600 
8081 76y 
TT2I 6600 
025 850 
1728 76p 
U27 000 
17191 76p 
0801 750 
UABC80 

40p 
UAF42 860 
UBC41 80p 
UBF80 400 
118089 400 
UBL1 2100 
UBL21 700 
UCC85 45p 
UCF80 75p 
UCH42 750 
UCH81 450 

TRANSISTORS, DIODES etc. 
AC 113 AF 139 BST 27 OA 202 OC 200 
AC 126 AF 178 B8Y 38 OAZ 200 OC 206 
AC 127 AP 186 BOY 95A OC 22 SX 754 
AC 128 AFZ 12 BYE, 16 OC 25 ZR Il 
AC 176 A8Y 26 CR8 1/10 OC 26 ZR 21 
ACT 18 ASV' 27 CR8 1/20 OC 38 1N 23A 
ACT 19 A8Y 28 CR8 1/30 OC 29 1N 25 
ACY 20 BC 108 CREI 1/40 OC 35 IN 32A 
ACT 28 BC 118 CR8 3/10 OC 36 1N 38A 
ACY 89 BC 119 CR8 3/20 OC 42 1N 43 
ACY 40 BC 136 CR8 3/30- OC 44 1N 70 
AD 149 BC 137 CR8 3/40 O 45 IN 277 
AD 161 BC 148A CR8 25/C25 OC 70 1N 415C 
AD 162 BC 172 GET 115 OC 73 1N 4148 
ADZ 11 BC 172A GET 116 OC 78 9.27 458A 
ADZ 12 BC 212A OEX 88 OC 78D 2N 708 
AP 114 BCY 31 NET 222 OC81 2N 919 
AF 115 BCY 33 OA 5 00 82 2N 1304 
AF 116 BCY 72 OA 47 OC 8213 2N 1305 
AP 117 BF 115 OA 70 OC 82DM 2N 1307 
AF 118 BF 167 OA 71 OC 88 2N 1309 
AF 124 BF 185 OA 73 OC 139 IN 2062 
AF 125 BOY 51 OA 79 OC 140 2N 2147 
AF 126 BFY 52 OA 91 OC 170 IN 2411 
AF 127 BFY 90 OA 200 OC 172 IN 2989 

UF85 6p 125 40p -V.A.T.- 6206(6 9011 
UF89 Me 184 3 85 
U1á1 700 1T4 8pp Please add 8% ggQ7A 80p 
177. 84 40p 1%2A 809 to all orders 6827 6120 
ÚY41 6p 
ÚY85 40p 

1X28 76D 
2D21 600 

8ßW6 21.00 
6BW7 2100 5Y3GT 55p 6AQ5 6p 

VR105/30 2K25 5900 5Z3 800 6AQ5W 700 6C4 40p 
49v 3A4 80p 5Z4 800 6A86 80v 608 500 

VR150/30 3D6 400 5Z4GT Up 6AT8 489 6C86 500 
384 400 6AB7600 45 

X6130 £1.40 3V4 86 6AC7 646p 6AV8 6p 6C1,132750 
X66 Wp 58/254M BARB 700 8AX4OT 8DO 650 
280017 2400 OAKS 400 76p 8EA8 850 

12.70 5B255M BARB 40p BAXSGT 6F7 2110 
280103 22.70 5860 8AL5 80p 2100 6580 759 
Z900T 21.20 5R40Y 900 6AL5W 55p 687 700 61,23 900 
lA3 65v 5U40 60p 6AM6 6p 6BA6 850 6033 760 
11.4 26p 5V40 Up SANS 46p 813E6 400 6533 1860 

2N 3053 
2N 3054 
2N 3055 
2N 3390 
2N 3391 
2N 3730 
2N 3731 
2N 3819 
2N 4038 
2N 4058 
2N 4081 
2N 4785 
IN 5295 
3N 128 
3N 154 
9N 159 
28 303 
404 
2082 
40250 
40251 

0668 

ONO 86p 
6J4WA2125 

835 850 
6J6r9T Sop 
638 300 
637 Up 
837G 40p 
6K6GT 800 
6K7 1550 
6K70 Sop 
6K8GT 500 
61125 2100 
81.6 1186 
61.80 40p 
61.70 400 
68A7 500 
88A7GT 400 

MINIMUM POSTAL ORDER M. PERSONAL CALLERS WELCOME. MANE OTHERS IN STOCK include Cathode Ray Tubes and Special Valve, U.R. 
Postage Up to 62 12p. 12-28 22p, Over 23 poet tree. C.O.D. 25p extra. 

A lot of these valves are imported and prices 
vary for each delivery, so we reserve the right to change prices for new stock when unavoidable. 

29/4IFT. AERIALS each consisting of ten 3ft., {In. 
dia, tubular screw -in sections. 11ft. (8 -section) whip 
aerial with adaptor to fit the 71n. rod, Insulated bese, 
stay plate and stay assemblies, pegs, reamer, hammer, 
etc. Absolutely brand new and complete ready to erect, 
in canvas bag. £750 new vies slightly used. 
Carriage £1.50. 

coe ALL valves 
guaranteed 

6-C7GT 400 2004 6140 0060 70p 
6007 bop 25L6GT 700 6064 800 
6837 660 30015 61.00 6065 6100 
88.170T 350 30017 6100 8067 700 
88E7 66p 30018 90p 8080 22 30 
68L70T 600 30F5 21.00 6146 2225 
68N7GT 509 30FL1 6100 6146B 2325 
68Q7 650 30FL12 8020 25 00 
6V6G 16D 6110 9001 2600 
6V6GT 500 300E14 90p 9002 50p 
6X4 400 30315 95p 9003 700 
6X50 400 30LI7 95p 9004 85p 
6X50T 60p 30012 6100 9006 86D 
6Y0G 900 30019 2100 
624 Bhp 80031 960 
8-30L2 900 30PL13 C.R. Tubes 
7B7 809 6110 D07.5 
7Y4 800 30014 6140 £12 00 
9D8 400 36L6GT 760 D013-2 
11E2 2600 35W4 500 21800 
12A6 550 35Z4GT 700 MW13-35 
12AT6 45p 50(15 809 235 00 
12AT7 400 60CD6G VCRI39A 
12AU7 850 6140 6800 
12AV6 609 75 6100 3BP1 6460 
12AX7 850 7501 76p 88D 29.00 
12BA6 6p 76 76p 883 6800 
128E8 

55 
788 70p 881. 5900 

12ßH7 00 
1208 560 85A2 76p 
12E1 1850 723a/ó 2800 Special 
1226 6110 803 5800 Valves 
12K7GT 600 805 51400 CV239 
12118GT 700 807 850 146.00 
12Q7GT 70p 813 66.50 30603-2342 
126A7OT 866A 6180 64200 

700 931A 290) 2301 2700 
12807 65D 954 600 ERNIA 
12837 61/ 955 500 2800 
12Y4 40p 056 500 0Y4-250 
1487 6100 957 600 219.00 
19AQ5 60 1305 20p TY4-500 
1903 2800 1629 700 28000 
1906 6880 2051 2100 725A 62800 
19115 61400 5933 1800 2J/192 
2003 89v 8057 76p 214000 
VALVES AND TRANSISTORS 
Telephone enquiries for valves, 
transistors, etc., retail 749 3934; 
trade and export 743 0899. 

Colomor (Electronics) Ltd. 
170 GOLD2Atir ROAD, LONDON W12. 

Open 9-12.309111.311115.30 p.m. Thursday 9-1 p.m. 

SPECIAL OFFER OF MOTOROLA CAR 
RADIO CHASSIS BRITISH MADE. 
PRICE £1.54 each postipacking 30p. (Motorola 
84B41509H34) Chassis built on PC board 
contains / Resistors / Capacitors / trimmer 
capacitor double tuned IF cans / 3 small cans / 
two push-button wave switch / Input choke 
3 Transistor PA STAGE mounted on heat 
sink / M424 M331 M351 / other transistor and 
electronic components. Note these chassis 
are not 100 per cent complete but of recent 
manufacture. Condition of purchase, to be 
sold for apares, also components may vary 
depending on demand. 
BULK PURCHASE 12 VOLT MINIATURE 
RELAYS. 50p each post paid. This is an un- 
repeatable offer. 4 pole 4 made 4 break contacts. 
As new ex equipment. Plastic casing. 1" x 
1" e {" approx. Plug in type (1850) approx. 
CLEARANCE LINE. PYE WESTMINSTER 
6 Volt to 12 Volt Convertor In maker's carton 
(mint condition). IDEAL FOR VW CAR 
OWNERS. £6.00 each plus 50p post/packing. 
(Well below manufacturer's retell price). 
Invertor circuit contains Motorola Transistors 
2E3614 (two) BY118 (two) transformer/choke/etc. 

STAR -RA -ONE TRANSISTOR RADIO 
KIT £1.75 p & p 20p s.a.e. details 
STAR -RA -TWO MORSE OSCILLATOR 
KIT 80p 10p p & p s.a.e. Details. 
STAR -RA -THREE. 700 WATT SOUND TO 
LIGHT MODULE (Single Channel) Ready 
built on PC Board. British Made. Fused sup- 
pressed circuit. 2 to 20 watts variable Input. 
Simple fitting instructions £4.50 p A p 30p. 

JUST ARRIVED . V.H.F. AERIAL 
CHANGE OVER RELAY LOW VOLTAGE 
MOBILE TYPE LI -D0 each, p & p 40p each. 
Actual relay size approx. 2f" x f" x f" housed 
In metal case for mobile mount with tuning 
assembly In excellent condition (similar to 
Pye Cambridge type). 
When in Leeds pop in at our walk round 
showroom. Many clearance lines, many bar- 
gains, well worth a visit. 

M & B Components LEEDS LTD 
86 Bishopgate Street. LEEDS 1. Yorkshire. 
Nr City Square. PHONE LEEDS 35849. 
ALL PRICES INCLUDE VAT. Postage as 
indicated 

H.A.C. SHORT-WAVE 
KITS 

WORLD-WIDE RECEPTION 

Famous for over 35 years for Short -Wave Equip- 
ment of quality. "H.A.C." were the Original 
suppliers of Short -Wave Receiver Kite for the 
amateur constructor. Over 10,000 satisfied 
customers -including Technical Colleges, Hoe - 
t ituls, Public Schools, R.A.F., Army, Hams, etc. 

1974 "DX" RECEIVER 
Complete kit -Price 54480 (incl. p. & p. & V.A.T.I. 
Customer writes: "Australia, India and America 
at loud volume." -"I have now heard over 300 
stations including many Amateure. I have 
received 32 Q.B.L. verified reports -from all 
continents. An amazing one-vaiver." 
This kit contains all genuine short-wave com- 
ponents, drilled chassis, valve, accessories and full 
instructions. Ready to assemble, and of course, 
as all our products -fully guaranteed. Full range 
of other B.W. kits, including the famous model 
"K plus" (illustrated above). All orders despatched 
by return. Send now for free descriptive catalogue 
of kits and componente. 
Send stamped envelope for details. 

"H.A.C." SHORT-WAVE PRODUCTS 
P.O. BOX No. 16, EAST GRINSTEAD, 

SUSSEX RHI9 ISN 

TELEVISION 
CAMERA 

KITS 
Complete kits are available for both 
"Mullard" and "P.E-" design. Each kit 
includes a comprehensive construc- 
tion manual, and a completely FREE 
technical back up service to ensure 
your success. VHF and UHF Modulator 
kits also available to allow standard 
domestic T.V. to be used as monitor. 

All parts available separately, including 
a wide range of lenses, vidicon tubes 
and focus/scan coil assemblies. Ready 
built cameras also available. Complete 
kits available for P.W. tele -tennis 
game. Send 5" x 7" S.A.E. for full 
details, or come along for a demon- 
stration and a chat with our technical 
staff. 

CROFTON ELECTRONICS 
124 Colne Road, Twickenham, 
Middlesex, TW2 6QS 
Tele: 01-898 1569 

Telex 934642 

Cadanac LDN 
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VARIOUS designs have been presented in the 
past for devices which measure the time taken 
for a person to react to a signal of some kind. 

Often a moving coil meter is used to display the 
individjial's reaction time, usually by measuring the 
charge accumulated o capacitor during the inter- 
val between the occu of the signal and the per- 
son's responding by g a switch. 

THE DISPLAY ARRANGEMENT 
In the present circuit the display takes the form 

of a series of six light emitting diodes (LED's), the 
illumination of each representing some discrete in- 
terval of time after the signal has been given. 

A pair of contacts is provided which, when touched, 
halts the passage of light along the LED display, 
leaving one LED illuminated to give the reaction 
time. 

The signal is provided by the switching off of 
another LED which is normally on. The LED's in the 
display then come on one after another. If no re- 
action is made before the last light goes off the signal 
light comes on again, and the cycle repeats auto- 
matically. 

If, however, the contacts are touched in time the 
cycle is suspended, and the LED which indicates 
the reaction time remains illuminated until contact is 
broken. 

ADVANTAGES 
Obviously some accuracy is sacrificed by indicating 

time in discrete steps, but there are advantages in 
using this type of display. 

First, the time interval measured by the display 
can be adjusted to cover the reaction times most 
likely to be encountered, whereas with a meter 
movement, if f.s.d. is arranged to indicate a suitable 
maximum time-say, 1/5 second-then the first half 
of the scale from zero to 1/10 second is redundant, 
because it would represent times which would not 
normally be achieved. 

Also, with the LED display the light is stopped 
immediately contact is made. With a meter move- 
ment, however, there is a time lag before the meter 
pointer comes to rest. This is caused by the mass of 
the movement plus any damping, which prevents 
the meter from following faithfully the charge on 
the timing capacitor; a factor which would perhaps 
give the uninitiated a lack of confidence in the time 
indicated. 

These points, together with the fact that a more 
robust and slimline construction was possible, seemed 
to justify the extra complications involved. The cost 
of a sensitive meter movement is certainly greater 
than that of the LED's and associated components, 
and so the choice is justified also on economic 
grounds. 

CIRCUIT DESCRIPTION 
The complete circuit is given in Fig. 1. Upon switch - 

on Tr3 conducts forward bias being provided by R3. 
Resistors R2 and R5 limit the collector current to 
20mA. This current flows through the signal light 
LED D3 which is therefore illuminated. 

About 3.6 volts are developed across R5, biasing 
on Tr6, and so providing a path for current which 
would otherwise be charging C2. 

It is the charge accumulated on this capacitor that 
is later monitored to indicate the time interval. R2 
has 2.4 volts developed across it, forward biasing 
Tr7 which in turn removes the bias for Tr8. Thus, 
the supply to the LED display via Tr8 is removed. 

Resistor R2 is also the emitter resistor for Trl, 
and so the 2.4 volts developed across it keeps Trl 
cut off while Cl charges via Rl. 

The time constant here is long, and only after 
six or seven seconds does the base of Trl become 
sufficiently negative for it to start to conduct. As it 
does so some of the bias current to Tr3 now passes 
to Trl, and so the collector current of Tr3 starts to 
fall, reducing the voltage across R2 as it does so. 

This further assists conduction of Trl, and the net 
result is that Trl is turned fully on and Tr3 is 
switched off rapidly. 
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Clti R2 
10yF 120 

Tr 2 
BC108 

R4 

D1 I 

47 

1N4148 Touch 
D2 I contacts` Tr4 

BC108 

Tr5 
BC154 

R1 R3 
1M 27 

eCFO 

Tra 
BC154 

DTIL209 

R7 

120k 

R5 
180 

R8 
4.7k 

Tr 6 
BC108 

R9 D4 
560 

D5 
I1N4148 

Tr7 

R11 "" 
2.2k 

BC154 

R24 
27 

Tr8 
BC154 

D8 

It 
1N4148 

+9v 

=-1C2 
47yF 

R10 
4.7k 

D7 
TIL209 

R13 

R12 18k 
1470k 

VR1 
1M 

Tr 9 
BC154 

Tr10 
BC 108 

Stage 1 

Stage 3 13 gh 
R16 .1m 

Stage 4 
R18=2.2M 

Stage 5 
R20=3.3M 

Stage 2 
R14.01111111 

VR6 
1M 

RR 

Tr19 
154 

Cl 
0.22yFm» 

D17 
TIL209 

R23 

18k 

Tr 20 
BC108 

Stage 6 

Jk1 
0V 

Fig. 1: Complete circuit diagram of the Reaction Timer. Only two stages of the display are shown, all being identical except for the resistor in 
series with the pre-set potentiometer. Values for the resistor are given. 

Fig. 2: Layout of the Veroboard with breaks in copper rails indicated. 
The cathode (+) of the TIL 209 is the longer lead. 

LED D3 now extinguishes, providing the signal, 
and the bias for Tr6 is removed, so allowing the 
capacitor C2 to charge. 

A constant charging current is provided by Tr5, its 
emitter voltage being fixed by the constant voltage 
(1.2V) across the diodes D4 and D5, and the value 
of R9 determining the current through the transistor: 
in this case 1mA. 

By supplying the capacitor C2 with a constant cur- 
rent the voltage across it is a function of time, 
unaffected by any change in battery voltage. Also, the 
charge increases in a linear fashion, simplifying the 
calibration calculations. 

ry To touch -iii contacts 

DISPLAY DIODES 
The voltage across R2 at this time is at a very low 

level because the current through it is now limited 
to 300 microamps by R3, and so Tr7 is turned off. Tr8, 
which supplies current to the display diodes, now re- 
ceives bias from the forward voltage drop across 
D4 and D5 in common with Tr5. The current to the 
LED's is thus fixed by R24, whose value is chosen 
to provide 20mA. 

Each LED in the display is driven by an n.p.n. and 
a p.n.p. transistor arranged so that they function as 
a sensitive thyristor. When the voltage on the base 
of the n.p.n. transistor exceeds 0.5V conduction 
starts. Each transistor then provides a bias path 
for the other, forming a rapid switch requiring only 
a minute current to activate it. 

1098 

www.americanradiohistory.com

www.americanradiohistory.com


The completed board Is fitted in the box with the LED's down 
against the holes In the panel, at the bottom in this photograph. 

After a time interval of 1/10 second from LED D3 
turning off, the voltage on C2 has reached 2.1 volts. 
If the slider of VR1 is in a position such that 0.5 
volts appear on Trl's base when 2.1 volts are present 
on C2, LED D7 will come on 1/10 second after D3 
goes off, a path being provided through the diodes 
and Tr8. 

When the time interval extends to 1/9 second the 
voltage on C2 has increased to 2-4 volts, and if the 
slider of VR2 is adjusted so that 0.5 volts appear on 
it when 2.4 volts are present at the top of R14, then 
LED D9 would come on and represent a time inter- 
val of 1/9 second. LED D7 is switched off in the 
process because the voltage at the junction of D8 
and D9 is equal to the forward voltage of D9 only 
(typically 1-6 volts), and this is, of course, insufficient 
to cause D7 and D8 to conduct. 

The process continues thus along the line, the 
illumination of each LED causing the cut-off of the 
one preceding it until the last LED, representing 
1/5 second, is on. 

TOUCH SWITCH 
If in the meantime the contacts are touched a small 

current flows into the base of Tr4, and is amplified 
sufficiently to turn on Tr6 again and short out the 
timing capacitor C2. 

Although the voltage to all of the presets is in 
this way removed, whichever of the LED's was on 
at the time the contacts were touched remains on 
due to the self -maintaining action of the thyristor 
configuration of the lamp drivers. 

The LED remaining illuminated represents the re- 
sonse time. For instance, the 1/8 lamp would indicate 
a response time between 1/8 and 1/7 second. 

When contact is removed the capacitor is allowed 
to charge again, and once the voltage across it ex- 
ceeds its previous value, the remaining LED's go 
through their normal sequence until the last LED 
comes on. 

OV 

Battery 

+9V 

Veroboard 

TP 

'WO to 1okt1 
potentiometer 

Fig. 3: Calibration circuit using a voltmeter and potentiometer. 

RESET 
Once the last LED is on, some means must be 

provided to turn it off and switch the signal light 
back on. This is done in the following way: When 
the charge on C2 reaches the battery voltage minus 
1-2 volts-corresponding to a duration of 1/3 second 
-Tr2 is brought into conduction (the emitter voltage 
is reduced by the forward voltage drop of D1 and 
D2 to achieve this) reducing the charge on Cl and 
thereby turning off Trl, so allowing Tr3 to turn back 
on. 

We are now back where we started with the signal 
light back on. So, as described above, the 'supply to 
the display LED's is now removed by the action of 
Tr7, and the last remaining lamp is extinguished. 

CONSTRUCTION 
A suitable Veroboard layout is given in Fig. 2. 

The LEDs are best mounted last, as they are arranged 
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6" 

-41.11111111113> 

\To clear 
jack 

*socket 

Araldite 'pips' to 
locate in hollows in 
case sides 

6BA clear 
for touch contacts 

é"dia. to 
clear LED's 

Glue with 
Araldite 

Veroboard 

1.1" 

Foam plastic 

2.2" 

Paxolin top 

'Daler' board 
corners glued 
with resin W(PVA) 

Battery cover 

Fig. 4: Construction of the case, the sides and bottom being made from Dater board and the panel from paxolin. 

* components list 

Resistors 
R1 

R2 
R3 
R4 
R5 
R6 
R7 
R8 
R9 
R10 
R11 
R12 

(All ?r or 
4W f10%) 

VR1 to VR6 1M52 miniature horizontal preset 
(6 off) 

11011 R13 18kS2 
12052 R14 1 M52 
27kS2 R15 18k9 
47kS2 R16 'IMO 
18052 R17 18k52 
27MS2 R18 22MS2 
120k52 R19 181d2 
471d2 R20 3.3Mí2 
56052 R21 18kS2 
4.7kí2 R22 3.9Mí2 
2 2kS2 R23 18k52 
470kS2 R24 2752 

Capacitors 
Cl 10/4F 6-3V tantalum 
C2 47/aF 6.3V tantalum 
C3 0.22µF 35V tantalum 

Semiconductors 
Tri, Tr3, Tr5, Tr7, Tr8, Tr9, Tr11, Tr13, Tr15, Tr17, 
Tr19 BC154 (11 off) 
Tr2, Tr4, Tr6, Tr10, Tr12, Tr14, Tr16, Tr18, Tr20, 
BC108 (9 off) 
D1, D2, D4, D5, D8, 010, 012, 014, D16 1N4148 
(9 off) 
D3, D7, D9, D11, D13, 015, D17 TIL209 (7 off) 

Miscellaneous 
Jkl Subminiature jack socket and plug 
B1 PP3 9V battery 
Paxolin for case top 
Daler Board for case 
1k to 10k potentiometer for calibration 

to sit above the other components so that they pro- 
trude through the front panel. 

The circuitry associated with each LED in the dis- 
play is identical, with the exception of the value of 
the feed resistors to the presets. These are chosen to 
bring the presets to mid -range for the times allocated 
to them. 

The sides and removable base of the case were 
constructed from "Daler Board," which is available 
from art dealers. This material has a good finish and 
is easily cut. 

The top of the case was cut from paxolin and fixed 
with Araldite to the case sides. Two 6BA screws, 
with their heads filed flat, were used for the touch 
contacts. Fig. 3 gives details. 

Because of its small size, a sub -miniature jack 
socket was used for an on/off switch, a jack plug 
being inserted to switch the unit off. This socket 
could also be used to plug in an external power sup- 
ply, although the total current consumption of only 
22 mA is easily supplied by a PP3 battery. 

CALIBRATION 
Calibration is a simple matter, only a 1kí2 poten- 

tiometer and a voltmeter being required; the set-up 
is shown in Fig. 4. 

All the presets are first turned fully anti -clockwise. 
The calibration potentiometer is also turned anti- 
clockwise. The unit is switched on and the signal 
light allowed to go off. It will now remain off because 
the voltage on C2 is kept down by the calibration 
potentiometer. 

The next step is to turn up the calibration control 
until the voltmeter indicates 2.1 volts. VR1 is now 
advanced slowly until D7 switches on. Now the cali - 

continued on page 1130 
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by Eric Dowdeswell G4AR 

It is good to report that letters are still coming in 
on the subject of running a competition in this 
column. Unfortunately no-one has yet come up 

with a method of confirming the reception of a station 
other than by the virtually impossible method of 
getting a QSL card, difficult often for the transmit- 
ting amateur himself, let alone the SWL! A tape 
recording was frequently suggested but then not 
everyone has a recorder, although one must admit 
that they are remarkably cheap these days. However 
I have concluded that this is possibly the only way 
out and I am in the process of formulating some 
rules based on recordings. 

It is a pity that the log itself cannot be accepted 
but it is a fact of life today that it is all too easy 
to log stations as worked by, say, a local DX'er. 
Looking at the pile of logs I get, Pm afraid that 
this does happen, the listener not having actually 
heard the DX station involved. As I have said before, 
it is no use running any competition unless the 
competitors can be assured that the winners have 
indeed heard the stations submitted in logs. 

John Porter (Saslow, Derby) lost half his long 
wire in the gales but managed to copy VQ9HCS in 
the Seychelles on 15m for a fairly rare one. 
C. P. Bennett (Slough, Berks) joins our ranks with 
a Codar CR70A and ditto preselector fed from a 
loft vertical or 100ft long wire. He lacks signals on 
the 10m band which is not an unusual moan, only 
to be expected at the bottom of the sunspot cycle. 
Nevertheless some of our SWL's do quite well and 
so the receiving set-up ought to be suspect. Receiver 
alignment or rather, misalignment, can be a con- 
tributory factor and an aerial designed for the band 
will help no end, as will bringing any existing 
aerial to resonance on 10m. 

Roger Trett (Norwich) swears he will try to get 
up much earlier in the mornings to get some of that 
exotic DX that the lie -a -beds never hear! More from 
John Porter who is all agog at hearing a W8 and a 
WO on CW on TWO METRES! Yes, very likely, now 
that amateur satellite Oscar 7 is in orbit, following its 
launching on November 15 last. The 432MHz to 
144MHz repeater has already provided many trans - 
Atlantic QSO's. Strong signals from telemetry beacons 
on 435.1 and 145.98MHz are being heard. A second 
repeater from the 2m to the 10m band is also opera- 

tional plus a telemetry beacon on 29.5MHz. All this 
should be an incentive for some of you to try your 
hand at 2m and down. John uses a Microwave 
Modules converter into his FR5OB and an indoor 
dipole on 2m. 

Regular Alan Doherty (Portrush) wanted some 
QTH's for the stations he had heard but generally I 
am unable to help in this respect. Can only suggest 
keeping an eye on the DX news in Short Wave 
Magazine or Radio Communication where the QTH's 
of the rarer DX stations are generally given. 
Stephen Lawrence (Market Harborough) had some 
blush -making comments to make on the column plus 
ideas for a contest involving a short contest period 
so that logs could be checked against each other. 
This would penalise the really good operator who 
might hear the odd weak DX station that nobody 
else hears, and this does happen. This is where the 
tape recording would prove invaluable. 

Malcolm Sole (Lancaster) would like times quoted 
on reception reports but I'm afraid that the delay 
before the information gets into print makes such 
information useless. All we can hope to do is to 
indicate the unusual stations that have been active 
in recent times and leave it to the SWL to deduce 
from experience when he is most likely to be able 
to hear them on the particular band indicated. 
Malcolm has an AR88 and 300ft of wire in the loft 

some loft! or too many zeros! I've asked 
Malcolm to elucidate. 

Steve Cottis and Nick Hunt of the same street in 
Harrogate have very sensibly combined their en- 
ergies and borrowed a receiver in order to get 
started in our exciting hobby. The set is fairly good 
but nevertheless they would like to get a set of their 
own, but as they say `money is very important as we 
have not got much of it', and since they are aged 
but 13 this is very understandable. Congratulations 
chaps, and let's hope your initiative will be rewarded. 

Tim Charles (Colchester) was still waiting for 
his new CR70A when he wrote from hospital where 
he was visiting his Mum. He managed to note 
VP1FF on 40m SSB and VR6AF on the same band 
on CW plus KS6AZ on 20m CW all worthwhile 
goodies by any standards. Gary Edge (Warrington) 
must have been laying down the law to his 9R59DS 
which came up with HZ1TA, VU2BX and FP8SPM 
on 80m SSB. Following my February compliments to 
16 -year -old John Martin I received an unsigned 
letter from an unknown address in Plymouth 
pointing out that Phillip Askey of the Plymouth 
Radio Club had passed his RAE at 1412! I gather 
that he is no less than G8JNN and I hope these 
startling revelations will not prove to be too much 
of an embarrassment! Outstanding entry from the 
log of Max France (Warrington) was VS6FB at 
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1543z towards the end of December on 80m. Round 
about our sunset I suppose, without looking up the 
tables, which would make the path ideal at the 
time. 

Eric Carling (Lymington) persists with his request 
for a band/countries table each month but we again 
run into the problem of substantiating claims. Alan 
Rae (Glasgow) got money in lieu of goods at 
Christmas time and so is now looking for a receiver. 
Preference runs to Drake 2A, FR50 or 100 or the 
Trio series Jr310,500 or 160. Stanley Sharred's 
brother David A8312 has decided to join the act by 
sharing the equipment and submitting his own log. 
David likes 160m where he has heard no less than 
33 countries in little over a year. He, like several 
other readers, sent me info on ST2AY which is much 
appreciated but so far nil QSO! Hoped to make it 
in the CQ WW 160m contest but in spite of working 
20 countries the ST2 eluded me. 

On getting QSL cards, Bernard Hughes BRS25901 
(Worcester) reports a QSL card from Fiji as costing 
him 10p plus two IRC's plus an SAE! Which ex- 
plains why we cannot demand cards as evidence in 
competitions! John Burgess (Birmingham) joins us 
with his Codar TRF receiver and 25ft outdoor wire 
and so far has concentrated on 20 and 80m. 
Graham Wilson (Blackpool) stuck with SSTV with 
his JR310 into a Spacemark monitor on 14230kHz to 
list nearly 100 stations. Paul Barker (Sunderland) is 
also happy on this mode plus some SSB catches. 
Paul comments on the excellent work done by 
VK6WC who acted as relay station in the first 
critical hours of the Darwin disaster. 

Newcomer Michael Adams A8520 (Gosport) has 
a CR70A and finds it a delight to use. The 132ft of 
wire, preselector and ATU must help quite a lot too. 
A Microwave Modules converter puts him on 2m as 
an additional interest. 

Keith Rawlings A8569 (Broxbourne, Herts) has 
begun his listening on 2m and 70cm, with converters 
into a PR40 fed from a 5 element job on 2m and a 46 
element on 70cm rotated by an AR22. He has made 
up a preselector for the 70cm band which netted 
him F.IAVG for a start. Michael Green (Northwich) 
has also been listening in to Oscar 7 with a con- 
verter into his HF arrangement of a QP166 front-end 
into a CR100 as an IF strip. As he says, further info 
on the Oscars can be heard on the RSGB broadcasts 
on about 3600kHz starting at 0930 on Sundays as 
well as on some VHF channels. The Oscar Net is on 
3780kHz Sundays at 1015z. John Martin A8781 
(Kingsbridge, Devon) joins us with a general log but 
is very concerned at the general noise on 80m. We 
all learn to live with it, in time! An enlarged log 
from Tim Charles, previously mentioned above, 
confirms reception of his new CR7OA at long last! 
Andrew Darragh (Wetherby) is also gloating, this 
time over a FR50B, which he actually had to buy! 

Log extracts 
B. Hughes: -80m HZ1KE UA9VH/JT1 KG4DS 

XU1DX ZD7FT 20m VQ9HCS VK8CE 4W1GM 
M. Bennett: -80m HM5LV TG9YN 20m FP8IZ 

VQ9B 5B4AV 15m HC1AD 9Y5GA 
D. Sharred:-160m EP2BQ OJOMA PY1R0 VS6D0 

9G1AR 80m FM7AB OY7K VP1FF ZL2BT 8P6ES 
40m HP1IW ZD7FT ZL2AMJ 

A. Rae: -80m HI8LC HK3KT JY9GR KZ5EQ 
W7AZG 6W8AF 9Y4CP 

E. Carling: -20m A2CCV (Botswana) BV2B 

ZS1ANT (Antarctica) 15m CO2PZ HR3JJR TG9YN 
YN1GV 10m A2CCY ZD7FT 9G1AR 

S. Budd: -80m CP2BD HI8HA HK4BTY JA8LQ 
KG4DS PJ2CW SUI1MA TR8AC 20m VP2AYL 
XU1DX 8R1X (POB 164 Georgetown) 

M. France: -80m FG7GF KG4OS VP1FF ZF1RD 
3E1KC (Panama) 9X5PT 

M. Sole: -40m F2JD/P/5U7 20m BV2B HM1AQ 
KG6SW VP8NP YJ8CS 

J. Porter: 20m HI3XMV M1C VP8NP 15m FY7AS 
HS4AFD KZ5DK 2m A W8 and WO heard on CW 
via Oscar 7 

R. Trett:-20m VP2VPK (Tortola) 15m A2CCY 
CT3AA PJ2VD 

G. Wilson:-20m(SSTV) CT1EQ EA5I0 IIA6VK 
HB9NL JA7FS K2ONE OD5HC SV1CG VE3FCN 
VU2AIC VQ9R 

M. Adams: -80m FP8FU VE7EL VP5BT ZL3GS 
15m KP4DLA 5T5AC 

A. Doherty: -80m EP2VJ HI8XRG YN2DX 40m 
JA1DSL TG9PW VP9CW 20m TJ1TAF 5U7BA 

M. Green: -80m XE3LK VP2SG 10m (from 2m 
via Oscar 7) DC8BB G8AWS G8BCL 2m (from 70cm 
via Oscar 7) DJ9DL F6CH G8AWS HB9RG IOSVS 
LX1DB LX1SI VE2BYG 

T. Charles: -160m K8CCV WB8AJH 80m A4XVB 
HP1'SW PZ5FB T12JX VP2EEB (Anguilla) 15m 
JY9CR PJ8AJA PZ1DR VQ9FCS 

P. Barker: -20m (SSTV) HB9IT I2LOV OE1SF 
OK3OZAS SV1CD 

A. Darragh: -80m FP8SPM HI8XRG 20m DU1XKE 
HP1ZV 8R1X 15m JY9CR PZ1DR TU2DV 

All stations are SSB except those in bold which 
are CW. 

BROADCAST 
BANDS 

SHORT WAVE BROADCASTS 
by Derek Bell 

IN these days of the ever rising price it does my 
old bones good to be able to relate the story 
recently sent to me by Andrew Toms of Coventry. 

He wandered into a jumble sale in that neck of the 
woods and saw reposing there an old eight -band 
portable receiver, priced at ten pence. Bearing this 
home he found that it gave him: - 

6055 at 2100 Radio Sweden from Horby 
6065 at 1924 V.O.A. from Morocco 
9540 at 1700 Radio Australia from Perth 
All this when coupled to an ex W.D. tank aerial 

mounted ten feet in the air. Andrew asks for de- 
tails of communications receivers suitable for general 
short wave listening. Well, OM, these would fill a 
book, but you seem well set up so I think it would be 
perhaps best to stay as you are. 

CQ, CQ, Rex Cooper, you asked for details 
recently of FEBA from the Seychelles. In a recent 
band survey by the World DX Club (to whom my 
thanks for the gen) this station was reported on 
11855 at 1800. While on the subject of band sweeping, 
acting on a recent letter reporting no traffic on 
5MHz I did a bit of band surveying myself and came 
up with Ecos del Torbes, San Cristobal, Venezuela 

-continued on page 1130 
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TRIPLE VARICA 
mouum WAVE 
TUNER/RECEIVER 

The very latest multiple Varicap is used 
in the Apollo series permitting the 
simultaneous tuning of several circuits 
at almost any distance by means of a 
simple potentiometer. The possibilities 
are tremendous! Protect your car 
radio by putting it in the boot and 
tuning it from the front seat! Comfortable armchair operation of 
your domestic radio ... and remember, full tuning coverage is 
available in addition to the usual push-button facilities! 

IN NEXT MONTH'S 
PRACTICAL 
WIRELESS 

W APOLLO -series 
PART 1 

also: CAR WIPER 
DELAY UNIT 

Clip this unit across your windscreen wiper switch and 
get single stroke operation at various controlled 
intervals to suit weather conditions. 

111111111111 

MODEL TRAIN 
CONTROLLER 
Simulate precisely the movements of real 
trains! Based on the cheap 555 IC the unit 
includes a mains power supply. 

14-111 1111 

MANY OTHER CONSTRUCTIONAL 
ARTICLES, SPECIAL FEATURES 

AND REGULAR COLUMNS. 

ON SALE IN APRIL 
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THE internal amplifier circuit shown in Fig. 5 
uses the LM380 (íC17) in its simplest possible 
configuration. SKl is a switched jack socket 

that allows a phono output to be taken before the 
internal amplifier and is so wired that the internal 
amplification system is disconnected when used with 
an outside amplifier. The output from IC17 is taken 
to both the internal speaker and to a headphone 
socket. This socket, when used, automatically cuts out 
the internal speaker. Should these jack sockets not 
be wanted the printed circuit board has two pairs of 
pins (A & Ai and B & B1) which can be shorted to- 
gether and the jack sockets omitted. Maximum out- 
put power from IC17 is developed across an 851 
loudspeaker but in practice it has been found that 
sheer power is not too important from the internal 
unit, consequently any medium impedance loud - 

C26 
O.34 F 

Sk1 
Nominal 
500mV 
phone output 

from rotor 
of VRI6 

IFKO311 

R2B $ R29 

R29 Chosen to 
give correct 
signal from Int. 

loudspeaker without 
distortion 

-12V 

1000.0 F 

B B1 

Sk2 
Headphones 

ext. 

speaker 

L51 
8-35a 

oV 

Fig. 5: Circuit of the simple audio amplifier incorporated in the organ. 

speaker (8(1-3551) of suitable dimensions can be used. 
Apart from the keyboard resistors and the power 

supply, all circuitry is housed on one board. This 
includes all the manual controls and thus greatly 
simplifies the normal problems of interconnections. 
The second board houses the power supply, Fig. 6, 
and, as with the rest of the organ, it contains only 
essential components. A fairly reliable -12V rail is 
required, hence the zener D7 and the series regulator 
transistor Tr4. 

M. J. HUGHES M.A., C. Eng 

/ D3 

L O --off 

Dato D6 1N4004 

- 27V 

IFK032I 

Fig. 6: Circuit of the power supply. Constructed on a PCB separately 
from the main organ PCB 

All smoothing and decoupling capacitors are 
mounted on the main board, with the exception of 
C29 which serves to provide a satisfactory -27V 
rail to feed the MOS devices. 

NOTE 
It is most important, before continuing any further, 

that the following points are read before even un- 
wrapping the MOS integrated circuits (ICI to IC13)! 

In order to check the workings of the main board 
it is suggested that the power supply be assembled 
first. This board, Fig. 7, should be fabricated from 
fibreglass laminate as it will be used to support the 
mains transformer. Plenty of space has been allowed 
for transformers other than the MT50/12 but if 
using an unspecified transformer it is as well to 
check that it will fit before continuing. Using a pair 
of long -nose pliers form the component leads to 
exactly fit the hole spacing on the board, Fig. 8, en- 
suring that the diodes and the capacitor are inserted 
with correct polarity. 

The tappings on the transformer should give an 
RMS output voltage of 18 or 19V, so if using the 
specified device it is suggested the supply be taken 
from the terminals marked OV and 19V. On rectifica- 
tion this should give an off-load DC voltage of 26.6V 
across C29. Do not expect an exact voltage at this 
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. MIERE PART 2 
point as it will be dependent on the loading of R30 
and any eventual loading from the rest of the cir- 
cuitry. Although the circuitry calls for a nominal 
- 27V rail it has been found in practice that the 
circuits function adequately with this rail as low 
as -22V. On the other hand the -27V rail should 
not exceed -30V as damage to the IC's might 
result. 

POWER SUPPLY TESTING 
When the power supply board is assembled, connect 

up a temporary mains lead to the primary of the 
transformer (not forgetting the earth wire to the 
board) and then wind a few layers of insulating tape 
around the terminals for protection. 

It is suggested that a power supply test be carried 
out before any of the circuitry is assembled into the 
cabinet. Connect up to the mains, and check the 
off-load output voltages. Relative to the OV (positive) 
rail should be something between -25 and -27V at 
the negative end of C30. If voltages wildly different 
from this are found check that the diodes are the 
right way round. If the voltage is just outside the 
above limits alter the output tapping of the mains 
transformer accordingly. 

Having established a proper value for the nominal 
-27V rail go on to check that there is -12V at 
the emitter of Tr4. With the correct zener diode this 
should automatically fall within the range of 11.5 to 
12.5V. If very different from this suspect the zener 
and replace it. 

Fig. 7: Actual size layout for the PCB on which the power supply is built. 
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Fig. 8: Location of components on power supply PCB. Observe correct 
polarity of diodes and capacitors. 

MAIN PCB 
By any standards this is a large circuit board (Fig. 9) 

and it has to carry a number of manual controls 
which rely on their soldered connections for mechani- 
cal rigidity. For this reason fibreglass laminate must 
be used. It is large because we have removed most of 
a conventional organ's complexity from the hands of 
the constructor and put it into the board. Whether 
the board is home-made or bought it must be 
thoroughly checked for quality. Make a test for 
possible hair -line cracks in the very fine conductors 
that run between the tone generator IC's and the 
lead -out lands on the edge of the board. At the same 
time check that none of these fine conductors are 
shorting to their neighbours, either from under -etch- 
ing or a "smear" from the roller tinning process. 

If the board is ready-made there should, of course, 
be no problem but it saves an awful lot of bother 
later to devote five minutes to this test. Should any 
discontinuity be found in any of these conductors 
"home in" on the break with testmeter probes and 
then carefully solder a single strand of wire (taken 
from some fine flex) across the offending area. Do 
not try to bridge the gap with solder, at best it will 
make a messy job and at worst it will introduce a 
doubtful connection which could cause trouble later. 
Short circuits can easily be cleared by running a 
sharp knife between the conductors until the "bridge" 
is felt when it can then be scraped clear. 

MAIN BOARD ASSEMBLY 
Start assembly with the nine slider potentiometers. 

The type specified will fit the lands on the circuit 
board exactly and will be self supporting. It is not 
recommended to use other types, but if it is un- 
avoidable the contact positions may not coincide with 
those on the board. As a make -shift remedy care- 
fully drill three holes in the correct position (without 
interfering with any of the printed wiring in that 
area) and attach the potentiometers in place on the 
top side of the board with Araldite. Connections to 
the lands can then be made on the underside of the 
board with insulated wire. This is an exceedingly 
messy job and should be avoided because it will be 
almost impossible to replace these components at a 
later date. 

Make sure that all the tracks of the sliders are 
parallel with each other, a small latitude in position- 
ing is afforded by the slight flexibility of their solder 
tags. When they are correctly positioned make sure 
that they are rigidly fixed with a generous amount of 
solder on each land. 

Now insert and solder -in the inductor, Ll and L2, 
after which the board can be turned upside down for 
subsequent soldering. The components already in 
place will act as legs to hold the board dear of the 
working surface. Because of the high density of 
printed wiring, little metal is left on the board for 
soldering lands necessitating extreme care with the 
soldering iron. A miniature iron must be used for this 
and all subsequent operations, one with a 3132in. 
diameter bit or, at most, 'ein. diameter. Ideally, the 
iron should be equipped with an earthing lead, for 
reasons which will be explained later, but if it has 
no earth connection do not worry unduly; it is cer- 
tainly not worth rushing out to buy one specially! 
Use the minimum amount of solder for each joint and 
make sure that each connection is dean and bright 
before moving on to the next. Dry joints can be a 
great headache in this project! 

OSCILLATOR AND VIBRATO STAGES 
Now wire in all the topside conductor jumpers. 

These are cut from 22SWG tinned copper wire that 
has been work hardened to keep it straight. It is a 
useful tip to know how to harden wire for this, and 
other projects. First of all cut off about a yard of 
wire from the reel; it will, of course, have a tendency 
to curl. Firmly grip each end in a couple of pairs of 
pliers, a couple of twists around the jaws of the 
pliers helps maintain the grip, and then slightly 
stretch the wire by pulling apart on the pliers. Allow 
the wire to stretch for about 2 or 3 inches and when 
the pliers are removed the wire will remain straight. 

Now cut off straight lengths, form the ends to fit 
the holes for the jumpers and solder them into posi- 
tion. Make absolutely sure that they are the right 
length so that there is no chance of them bowing and 
shorting together. Apart from the jumpers in the 
vicinity of IC2 to IC13 do not forget the two short 
links near IC15. Next insert and solder all the board 
pins into their correct locations. 

Start assembly of the rest of the circuitry in the 
following sequence after which one can carry 
out a few tests to check progress. Begin with the 
master oscillator and vibrato stages by soldering in 
the resistors Rl to R11 (RS and R6 are located near 
the slider pot VR2). Proceed with capacitors Cl to C7. 
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The latter is a compression type and should be 
mounted on the top side of the board; use tinned 
copper wire to connect its two terminals to the 
corresponding holes in the PCB. Make absolutely sure 
that C6 is in the right holes and that the polarity is 
correct. 

Solder in the semiconductors Dl, D2, Trl, Tr2 and 
Tr3. Be careful not to damage the plastic casing of 
the diodes, form the leads and make sure they 
are inserted the right way round. 

Now the oscillator can be tested with the help of 
a medium -wave transistor radio. Temporarily con- 
nect the OV and -12V rails of the power supply to 
the corresponding circuit pins on the main board 
(near the location for IC13), hook a length of insu- 
lated flex to the end of R10 nearest Tr3 and set VRI 
to minimum vibrato, i.e. the slider should be furthest 
away from the edge of the board). Set VR2 to the 
centre of its range and switch on the radio, tuned 
to about the middle of the medium waveband. Place 
the insulated wire from R10 very close to the radio 
and switch on the organ's supply. Using a screw- 
driver, adjust C7 until a signal is picked up by the 
radio. If there is a station nearby you should hear 
a clear heterodyne whistle. A signal indicates that 
the oscillator is functioning. 

If no signal is picked up at any setting of C7 then 
it is almost certain that there is a missed conection, 
or Tr3 or the diodes are the wrong way round. Pro- 
ceed to check the tune control by tuning C7 for a 
clear heterodyne whistle at some position on the 
waveband and then try sliding VR2 across its travel. 
It should have much the same effect as tuning C7 
except that the degree of control is much finer. 

Finally, check the vibrato by listening to the 
whistle while advancing VR1. The whistle should 
start to "wobble" in frequency and eventually, as the 
control is advanced further, break-up altogether into 
a series of low frequency pulses. 

TONE FORMING STAGES 
However tempted one may be, do not under any 

circumstances, insert the MOS integrated circuits 
(ICs 1 to 13); this should be done at the very last 
stage in assembly. Instead, carry out assembly of the 
tone forming circuits and amplifiers. 

Close-up of the organ control 
panel and outlets for external 
amplifier or speaker. The first 
three vertical sliders at the left 
control the 16ft. pitch, the next 
three controlling the 8ft pitch. 

Start with all the IC sockets as this will help in 
locating the positions of other components. Complete 
the installation of the remaining passive components, 
R12 to R29, the seven pre-set potentiometers and C8 
to C28. At the same time put temporary shorting 
links across the board pins. A and Ai, and B and B1. 

The board has been designed for use with Mullard 
C280 capacitors but ample room has been left to 
accommodate other types. When using the C280 
devices widen the distance between the lead -outs 
slightly; this should be done very carefully and the 
leads should not be bent too close to the plastic 
covering as they can sometimes break away 
altogether. It is best to hold the lead with a pair 
of long -nose pliers, very close to the case, and carry 
out the bending operation on the side of the pliers 
furthest from the case. 

Integrated circuits IC14 to IC17 can now be in- 
serted into their sockets ensuring that they are 
correctly orientated. Be careful in deciding which 
way round they go because the orientation mark is 
a very small indent in one corner of the top side. This 
should not be confused with the larger moulding 
mark which appears on some devices. Before proceed- 
ing to the final stage of board assembly set all the 
pre-set potentiometers to the centre of their adjust- 
ment. 

MOS DEVICES 
It only remains to insert the MOS, devices. A 

reasonable amount of care is required for this opera- 
tion because the devices, although protected to a 
degree, are subject to damage from high voltage 
static electricity, the type that can be induced on the 
body when one wears a pair of nylon overalls or a 
nylon sweater. To protect the devices in transit they 
are supplied with special packing. In the case of 
IC1 it will probably be sent in a plastic box, its pins 
pressed into a piece of black conducting foam rubber. 
It is quite safe to handle the device while its pins are 
thus protected but it would be a foolish man who did 
so immediately after combing his hair or stroking the 
cat, ideal ways of building up a high static charge 
on the body! ! 

Likewise, IC2 to IC13 are supplied with shorting 
devices, connected around the pins. Again the IC's 
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may be handled with these in place, but eventually 
these protective measures have to be removed so 
that one can solder the devices into place. IC1 is a 
dual -in -line package and hence a socket can be used 
for it and soldering is not required. 

The ten -lead TO -5 packages of ICs 2 to 13, however, 
present a problem because sockets for this type of 
package are extremely expensive, making their use 
unjustifiable. Remember however, that soldering 
these devices straight to the board will probably in- 
validate any guarantee from the manufacturer for 
free replacement in the event of failure. As the 
sockets are very nearly as expensive as the devices 
themselves it was felt the extra insurance was hardly 
good value for money, and in any case provided these 
instructions are followed in every detail there should 
not be any problems. 

The main worry is static electricity and every pos- 
sible precaution must be taken to prevent introducing 
a static potential difference between the pins of the 
IC's which can be caused by a body charge induced 
by wearing synthetic fibre clothing while sitting on 
PVC chairs, wearing insulated soled shoes, a charge 
on a formica working surface that is insulated from 
the ground by rubber feet and from a charge induced 
on an unearthed soldering iron. Static is enhanced by 
dry, hot conditions. 

From the above it might seem that we are suggest- 
ing that you strip off all your clothes and go bare- 
footed into the garden to do your assembly on the 
lawn on a wet cold winter's day! Fortunately one 
need not go to these lengths but it is necessary to do 
one or two apparently strange things to ensure com- 
plete protection. 

The object is to try and keep everything at a uni- 
form potential and to avoid aggravating problems, i.e. 
work on a wooden table and avoid PVC covered 
chairs, a good old fashioned wooden chair is safer. 
Take off those beautiful synthetic soled shoes and put 
on your oldest slippers. Prepare your working sur- 
face by covering it with a generous sheet of 
aluminium cooking foil and make sure that it covers 
all the area on which you intend to work. Put all 
your tools and the PCB on this sheet together with 
the soldering iron stand and connect a lead of fine 
wire between a cool metal part of the iron's case and 
this sheet. If the soldering iron is properly earthed 
this means that anything that comes in contact with 
your work surface will auomatically be earthed. 
While working on this part of the project, frequently 
touch the fingers on the foil. Alternatively roll up 
the sleeves so that the elbows frequently come into 
contact with the foil. 

Tip out the IC's onto the aluminium foil and make 
sure that they have all come into contact with it. They 
can then be handled in the normal way without any 
further worries. 

DIVIDER IC's 
Inserting ten -lead devices through a drilled cir- 

cuit board can be a bit of a problem. It is therefore 
advisable to trim the leads to different lengths 
making the lead immediately under the locating lug 
the longest. Then, working round the leads, trim each 
one a little shorter than its predecessor but do not 
overdo the trimming because it must end up with 
between 38in. and 12in. for the shortest lead! 

The lead immediately under the lug of each of the 
twelve IC's should be inserted first into the hole 

which carries an identifying lug on the printed wiring 
side of the board. Then work round, carefully insert- 
ing each successively shorter lead in turn until the 
IC is in place. Push the circuit home making sure 
that the leads fan out gently without shorting against 
each other. Turn the board over and carefully solder 
the device into place with the maximum of care and 
the minimum of solder., 

Proceed like this until all the TO -5 devices have 
been installed. Check that blobs of solder have not 
been dropped on the fine printed wiring and that 
there are no bridges between pads on the IC con- 
nection pattern. Finally insert IC1 into its socket, 
again making sure of its correct orientation, and the 
board is now complete and ready for testing. 

Solder temporary leads, each about 12in. in length, 
to the board pins as follows: one wire to pin LS1, 
two wires to that marked OV and one wire each to 
-12V, -27V, 16ft, and 8ft. Now dispense with the 
static protection paraphernalia as once the IC's are 
in circuit there is little chance of them being dam- 
aged. 

TESTING 
Test the main board by connecting the leads OV, 

-12V and -27V to the corresponding pins on the 
power supply PCB, and another lead from the OV pin 
together with one marked LS1 to the loudspeaker 
(not yet in the cabinet). Set the knobs of all the 
sliders as follows: VR1 furthest away from the front 
of the board, VR2 mid -way, VR4, 6, 8, 10, 12 and 14 
furthest away from the front of the board (i.e. to 
minimum signal) and VR16 to the furthest left posi- 
tion (minimum volume). Switch on the power when 
a "clunk" from the loudspeaker should be heard and 
nothing more. If nothing at all is heard check 
shorted points B and B1 and similarly points A and 
Al. Advance the volume control (VR16) to about 
mid -way and you could hear a gentle "singing" from 
the loudspeaker. This may only be a faint signal but 
is a good sign that things are as they should be. 

Now for the great moment: advance VR6, (the 
square wave control at 8ft pitch), to maximum and 
touch the flying lead from the 8ft pin on to any of 
the lands numbered 1 to 60. There should be a loud 
clear tone from the loudspeaker for every land that 
is touched. Pin 1 should be the lowest octave tone 
for the note D, pin 2 should be one octave up on this, 
pin 3 another octave higher, pin 4 one more octave 
higher and pin 5 the highest octave for D. Pin 6 
should be the lowest octave for D and so on. Keep 
the wire on one mid -frequency tone and check that 
its loudness can be controlled by VR6 and the 
volume control VR16. 

Now leave VR6 at minimum level and check the 
"spikey" signal by advancing VR4. It should sound 
much thinner and, probably, will be of much lower 
amplitude. Advance the volume control to maximum 
and turn VR15 (preset) down until the sound is at 
a comfortable level, approximately 25% up -from its 
lowest position. If the sound is weak at this setting 
go to the busbar preamplifier gain control (pre-set) 
VR3 and adjust this to give a comfortable level. 

PART 3 NEXT MONTH CONTINUES WITH THE 
TESTING OF THE MAIN PCB, AND WIRING OF 
THE KEYBOARD. 
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IC+2 
RECEIVER 

R.H.LONGDEN 

THIS receiver uses an integrated circuit which 
provides mixer, oscillator, IF, detector and 
audio driver stages, with a ceramic filter in 

the IF position. A complementary push-pull audio 
output stage follows, to operate the speaker. 

CIRCUIT DESIGN 
The switching and tuning arrangements adopted 

are of a somewhat simple nature and the way in 
which the three bands are obtained will be clear 
from Fig. 1. VC1/VC2 is the tuning capacitor with 
an integral ball drive. The band switch has three 
poles. On "M", for medium wave reception, Ll and 
L2 are in series and tuned by VC1. VC2 tunes the 
oscillator coil, with padder C4 in circuit. Si also 
places C2 across VC2. In these circumstances, oscil- 
lator coverage is approximately 1165 to 2020kHz. As 
the receiver intermediate frequency is 455kHz, the 
oscillator operating HF of the signal frequency, 
coverage is approximately 710-1565kHz. No pre-set 
trimmer is required in the oscillator circuit because 
the panel trimmer VC3 allows for peaking of the 
aerial circuit throughout the band. 

With the switch at "160" C2 remains in circuit, 
but the padder is changed to C3. Oscillator coverage 
is now approximately 2160 to 2600kHz. The oscillator 
is HF of the signal frequency as before so the re- 
ceiver tunes about 1705-2145kHz which includes the 
160m band (1800-2000kHz). Ll and L2 remain in 
series, but aerial tuning coverage is reduced by 
TC2 in series with VC1, to obtain a suitable band. 

With the switch at "80" S1 shorts out the MW 
section L2 leaving only the short wave winding Ll 
in use. C2 is no longer across VC2 and TC3 is in 
series with C4. As a result, oscillator coverage is 
approximately 3045 to 3415kHz. The oscillator is now 
on the LF side of the signal frequency giving a band 
of about 3500-3870kHz for 80m reception. TC1 is in 
series with VC1 providing suitable coverage in the 
aerial circuit. 

Alignment of these circuits is not particularly 
tricky as VC3 is present on all bands allowing man- 
ual trimming. It should be noted that there is not 
a great deal of latitude in capacitor values. Capacitor 
C4 is larger than the usual padder because the oscil- 
lator coil has to be set to a somewhat lower induc- 
tance than normal, which is easily within the core 
adjustment. The circuit allows effective bandspread- 
ing of 160m and 80m plus most of the usual MW 
coverage without the switching otherwise necessary 
to select alternative oscillator coils for the various 
bands. 

CIRCUIT DETAILS 
The pins of IC1 are numbered as seen from below, 

Fig. 2. The aerial coil point 5 goes to the mixer 
base pin 1. Pin 3 is for the mixer emitter circuit 
with emitter bias components R2, R3 and C9. Pin 4 
is the input of the audio amplifier, with pin 5 for 
negative feedback from the output transistors, via 
R16. Pin 6 is the audio section output, driving Trl 
and Tr2. Pin 7 is the IC earth line. 

Pin 8 is the audio output going to volume control 
VR1, and AGC bias via R4 and R5 to control the 
gain of earlier stages. Pin 9 is the IC positive supply 
point. Pins 10 and 11 are the IF amplifier input, 
with by-pass capacitor C8 on pin 11. 

Pins 12 and 13 are collector and emitter circuits 
of the IC oscillator, and go to the oscillator coil. Pin 
14 is the mixer output in conjunction with pin 2, 
which is earthed via C7. 

The IC is effectively 14 transistors, the end oc- 
cupied by pins 1 and 14 being identified as shown in 
Fig. 2. 

External connections only for the CFT455C filter 
are shown, pins are bridged and connected to place 
the ceramic filter in series with the coupling 
windings. 

The output transistors employ emitter resistors 
R14 and R15 to stabilise working conditions the 
circuit being satisfactory for a loudspeaker of 8 ohms 
or over. A speaker of up to 75 ohms may be used, 
though output falls off a little, and a somewhat 

Fig. 1: Circuit diagram of the switching and tuning arrangements of 
the receiver. Connections to L3, L4 and L5 are shown in Fig. 2. 
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lower impedance (but not under 8 ohms) is more 
suitable. Low impedance phones may be plugged into 
the jack socket, for personnal listening. 

CONSTRUCTION 
The receiver, with speaker and battery, was con- 

structed to fit a case 6 X312 X 134in. internal dimen- 
sions, as a pocket set giving good 80m and 160m 
amateur band reception in addition to normal MW 
reception. The whole circuit of Fig. 2, with the ex- 
ception of the aerial, VR1 and speaker, is assembled 
on 0.1in matrix plain Veroboard. In order that the 
components may be readily accommodated, it is 
most convenient to use the 14 watt resistors some- 
times listed as "miniature". The capacitors are also 
of small size, and except for the electrolytics, are 
mostly low voltage disc ceramic. 

The board is approximately 414 X 158in, and com- 
ponents can be located from Fig. 3. Holes are first 
drilled to take the pins of the oscillator coil, IF 
filter and for bolts to secure the two angle brackets 
which attach the board to the receiver panel and 
which also form the earth return connecting points. 
Tags are fitted for this purpose. In most places the 
wire ends of resistors and capacitors can reach 
between the connecting points. Where other connec- 
tions are required, these can be 24SWG tinned 
copper or similar wire. Insulating sleeving is neces- 
sary on many leads and different colours can be 
used to identify various connections. 

When soldering to the IC, the same care to avoid 
overheating should be taken as when soldering the 
transistors. With the latter, short pieces of green 
sleeving were put on the emitter leads with white 
on the collector leads, to avoid possible short cir- 
cuits and provide easy identification of connections. 
Flying leads are provided from R7, for VR1 centre 
tag and from R6/C12, also for VR1. The remaining 
VR1 tag is wired to chassis. Leads from C18 positive 
and the positive line run to the speaker. A red lead 
from C14 positive is fitted with a positive battery 
clip. 

The bridging connections on the IF filter should 
not be overlooked and connections must not touch 
unused pins. C3 and C4 are soldered to pin 3 of the 
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* components list 

Resistors 
R1 22ktZ 
R2 1500 
R3 8200 
R4 8-2k0 
R5 82k0 
R6 3900 

R8 27k0 
R9 4700 
R10 10k0 
R11 1000 
R12 6800 
R13 470 

R15 2.20 
R16 15k0 
R17 10k0 
R18 220k0 
R19 27k0 

R7 1k0 R14 2.20 
All resistors are 5% 3 watt 
VR1 5k0 log. potentiometer with switch S4 

Capacitors 
Cl 22pF C8 0.047µF C15 0.25µF 
C2 22pF C9 0.047µF C16 0.01µF 
C3 33pF C10 0.047µF C17 32µF 6.4V 
C4 250pF C11 10µF 6.4V C18 320µF 6.4V 
C5 0.047µF C12 0.1µF C19 100pF 
C6 0.1µF C13 320µF 6.4V C20 680pF 
C7 0.1µF C14 220µF 10V C21 0.047µF 
VC1/VC2 208/176pF gang (Jackson Type 00 with 

slow motion) 
VC3 50pF variable (Jackson Type C804) 
VC4 20pF variable (Jackson Type C1604) 
TC1/2/3 60pF compression pre-sets 

Semiconductors 
IC1 TAD100 Tri AC141 Tr2 AC142 Tr3 ZTX108 
or similar 

Miscellaneous 
Ferrite rod aerial (Denco 5in. with MW winding 
only). Oscillator coil L5 (Denco TOC1). Filter F1 

CTF455C (Ambit). Switch S1/2/3 3 pole 3 way 
rotary wafer. S5 slide switch. Speaker 8 ohm 231n. 
but see text. Insulated jack socket 3.5mm. Vero - 
board, see text. Knobs. 

oscillator coil and will go to S3. C10 has short leads 
tó pins 8 and 9 of ICI. 

A small soldering iron is necessary and care must 
be taken not to form very large joints or to bridge 
adjacent points with solder. The layout of compon- 
ents is quite compact though there is some free 
space. 

R9 
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Fig. 3: Component layout on the perforated board. Use insulated wire for the underside wiring. 
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Fig. 4: Front panel component location and interwiring. Capacitors C3 and C4 are mounted between the board and the front panel. 
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The whole receiver is assembled on the panel of 
the case, so that it can be tested and adjusted easily. 
Connections here can be seen from Fig. 4. 

VC1/VC2 is fixed with three 4BA countersunk 
bolts and is set back a little by placing extra unts 
or washers between the capacitor and panel. If this 
is not done the control knob will project much 
more than necessary, since the spindle could, in any 
rase, only be cut down very little, due to the integral 
reduction drive. VC1 is, the front section, having 
most plates, and VC2 the rear section,. 

The rotary switch is wired as shown except for 
the trimmers. These are then mounted by using 18 
SWG or other stout wire directly to VC3 and the 
switch tags. These three trimmers are directly be- 
hind the switch. 

FERRITE AERIAL 
A 112in 6BA bolt passes through the panel and a 

spacer or extra nuts allows the rod to be clamped as 
in Fig. 4, by passing a strip of stout card round it. 

A strip of paper about lin to 112in long is wound 
round the end of the rod, with a little adhesive, 
forming a tube which will allow Ll/L2 to be slid 
along the rod. Ll begins at 1, and is 30 turns of 
26SWG enamelled wire, close wound, ending at 2. 
L3 is two turns of any thin insulated wire, say 34 
SWG, near Ll. 

As the MW section L2 is intended for use by 
itself 17 turns are unwound from its outer end. All 
the individual strands of the wire must be carefully 
cleaned and soldered together. This lead is 3, Figs. 
1 and 4. Ll and L2 must be so phased that beginning 
at 1, continuing on to 2 and 3, and then to 4, all 
turns are in the same direction. 

L4, already present with L2, is modified to leave 
only three turns. L3 and L4 must be in the same 
direction, as explained for Ll and L2. It is worth 
noting that the receiver can be tested on medium 
waves only by connecting L2, unmodified, to VC1 
and chassis, and L4 to C5 and 1, ICl. Position the 
winding on the rod so that VC3 peaks up signal 
throughout the range. 

ALIGNMENT 
This can be greatly simplified by using a signal 

generator or second receiver, but in any case effic- 
iency is not lost provided VC3 can be rotated to 
peak up signals and is then not fully closed or 
fully open. However, band coverage does depend 
considerably on the trimmers and oscillator core 
setting. 

If a calibrated receiver is available, place an in- 
sulated lead from its aerial socket near VC2. Switch 
to medium waves and dose VC1/2. Unscrew the 
core of the oscillator coil until the oscillator fre- 
quency is 1165kHz, as shown by the receiver. If the 
receiver is not a type with a tuning indicator or 
BFO, the oscillator signal or carrier will be located 
only as a reduction in background noise, as when 
tuning in a station carrying no programme. The core 
can then be left in this position. Otherwise, unscrew 
the core a little, checking reception, until the MW 
band obtained is about 710-1565kHz. Any integral 
trimmers on the ganged capacitor should be left 
fully unscrewed. 

Signals near the HF band end should peak up with 
VC3 about one-third closed. Position L2 on the rod 
so that VC3 is best in a similar position near the 
LF end of the band (VC1/2 nearly closed). With the 

switch at 160, coverage depends on C3, and no other 
adjustment is provided. If 1.8 to 2MHz cannot be 
tuned, the oscillator coil core is probably wrongly 
set. There is some latitude, this range being about 
1705 to 2145kHz. TC2 is adjusted so that the aerial 
circuit coverage is suitable, shown by VC3 not need- 
ing to be fully open for best volume. 

When the switch is at 80, oscillator coil coverage 
is adjusted with TC3. There is not much latitude 
here, though a little over 3.5 to 3.8MHz can be 
tuned with the full swing of VC1/2. It is then neces- 
sary to set TC1 and if necessary also modify the 
position of Ll on the rod, until aerial coverage is 
similar, again as shown by VC3 peaking signals when 
rotated. 

NOTES 
MW reception will usually be by means of the in- 

ternal ferrite rod, through an external aerial natur- 
ally increases range. The ferrite rod will give suffic- 
ient pick-up of strong local signals on the 80m and 
160m bands. It may be necessary to make use of the 
directional effects of the aerial by turning the whole 
receiver. However, normally an external aerial will 
be provided for 80m and 160m. 

This aerial increases range and signal strength 
so that more transmissions can be heard, even if it 
is only a relatively short indoor wire. The aerial 
lead goes to Cl. If a very long aerial is available, a 
further small capacitor or preset of about 50pF 
maximum can be put in this lead. For best reception 
an earthed connection should also be available, as 
this can increase signal strength to a worthwhile 
extent. 

The aerial and earth sockets are on the side of 
the case with thin flexible leads running to them. 
The phones socket must be of fully insulated type, 
or separately insulated from the metal panel. 

The dial is 238X 214in with a scale marked 0-100. 
It is covered with a piece of thin Perspex of the 
same size, fixed with the bolt holding the ferrite 
rod mount, and a second bolt near VC3. A transpar- 
ent cursor with a line marked on it can be drilled to 
be a tight fit on a small grommet, which firmly 
grips the 14in. spindle. Alternatively, a metal pointer 
could be soldered on. A piece of metal is shaped to 
hold the battery against the end of the case, and is 
bolted inside the case. 

Internal view of the 'IC + 2' receiver (without BFO). 
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OPTIONAL BFO 
Broadcasts received on medium waves are AM or 

amplitude modulated and will be heard in the usual 
way. Some transmissions in the 160 and 80 metre 
bands are also AM. However, on the 80m amateur 
band in particular, a large number of single side - 
band and CW Morse transmissions will be present. 
A beat frequency oscillator is necessary to receive 
these and this can be assembled on the space pro- 
vided at the end of the board, near the speaker. The 
BFO is not in use for the reception of AM signals, on 
any frequency. 

Fig. 5 is the circuit of the BFO which is brought 
into operation by closing S5. The panel control VC4 
allows fine adjustment of BFO frequency. 

As the BFO pitch control now occupies the hole 
used for the phone socket, this has to be moved 
to the side of the case. It is also necessary to posi- 
tion the battery immediately against the speaker, 
and near the ferrite rod, so as to clear VC4 and the 
coil. 

The coil is wound with 38SWG wire, Fig. 6. L6 
has 165 turns and L7 has 40 turns. The former is 
approximately 7mm in diameter with an adjustable 
core. Begin winding near the base of the former, this 
being point C. Wind L6 in a pile occupying about 
8mm winding length, ending at D. Leave a space of 
about lmm and begin at A, winding L7 in a pile 
occupying about 4mm and terminating at B. The 
windings can be secured with a little adhesive and 
the ends are left long enough to reach the various 
connecting points. 

Components for this stage are positioned and 
wired as in Fig. 6. S5 is a miniature slide switch, fit- 
ted in a slot near the speaker. VC4 is also a minia 
ture component, secured with its bush nut. As the 
spindle of the specified VC4 is not 14in in diameter, 
it is necessary to obtain a knob with a small hole, or 
to cut and shape a small piece of metal to pack out 
the spindle diameter. Or drill a 12in length of plastic 
rod 14in in diameter to fit the capacitor shaft. 

No additional coupling into the receiver circuit 
was found necessary, other than that provided by 
stray capacitance and the unscreened coil. 

The 'IC + 2' receiver with the extra BFO components added. 

o-41> 
R19 S5 +9V 

2.7k 

Fig. 5: Circuit diagram of the beat frequency oscillator. 

Fig. 6: Layout of the BFO components on the perforated board. The 

variable capacitor VC4 occupies the hole previously used for the jack 
socket. 

BFO ADJUSTMENT 
The BFO can have no effect until it is adjusted to 

about the same frequency as the receiver intermed- 
iate frequency of 455kHz. To do this, half closeVC4 
and rotate the core of L6 until a strong heterodyne 
accompanies any AM signal tuned in. This is prob- 
ably most easily done on the MW band. Check with 
more than one station to make sure the heterodyne 
is not a harmonic reaching the aerial circuit. 

To receive CW, close S5 and adjust VC4 for the 
best note. For SSB reception, very careful adjust- 
ment of receiver tuning and VC4 are necessary. 
When CW or SSB signals are very strong, the aerial 
trimmer should be set to reduce them in power, so 

that VR1 can be near maximum gain. In this way the 
carrier of the BFO has sufficient strength to allow 
proper detection. A little use will soon show how the 
BFO control is adjusted. 
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LED DIGITAL WATCH 
DISPLAYS 
Litronix, the optoelectronic and semi- 
conductor manufacturer, has added 
four new low -power LED displays to 
its range of semiconductor devices 
for electronic digital watches. These 
4 -digit displays are mounted on small 
ceramic substrates measuring only 
0 75in. long x 0.21in. high. To 
minimize area requirements, the 
packages are provided with solder 
bump contacts designed for reflow 
solder attachment to a watch module. 
Designated the DL -5175 Series, the 
displays are available in four different 
types, each with colon between 
second and third digits: 

The DL -5175 is a 4 -digit display of 
continuous -line monolithic digits 0.1 
in. high. 
The DL -5176 is a 3-1/2 digit hybrid 
display of characters 0.115in. high. 
The DL -5177 is a 4 -digit display in a 

monolithic package with digits 
magnified to create 0 -lin. high 
characters. 
The DL -5178 is a 4 -digit version of the 
DL -5176 for a 24 -hour watch. Prices 
start at £3.66 in quantities of 1000. 

All displays are manufactured 
from specially selected high -bright- 
ness materials which minimize drive 
current requirements, and enhance 
visibility in high ambient light. In the 
case of the DL -5177 the use of a 

magnifying lens, which concentrates 
the emitted light into a narrow cone, 
makes it particularly suited to veiwing 
in bright sunlight. 

The pin -out configuration of the 
DL -5175 Series has been optimized 
to allow close spacing of associated 
integrated circuits, such as the 
Litronix LBC-1060 and LBC-1070 
bipolar drivers. 

For further information on these 
digital watch displays, contact Bill 
Stott, Product Marketing Manager, 
Litronix, Bevan House, Bancroft Court, 
Hitchin, Herts, SG5 1 LW. 

BIB RECORD DUST -OFF 
BIB announce a new BIB Record 
Dust -off, for removing dust and dirt 
quickly and simply from gramophone 
records to reduce record and stylus 
wear. 

Normally it is recommended that 
the Dust -Off is used dry, but it has 
been designed so that it can be used 
in a moist condition if records are 
excessively dirty. The BIB Dust -Off 
comes complete with a clear pro- 
tective cover in which is included a 
foam pad which can be moistened 
with BIB liquid cleaner so that when 
the Dust -Off is inserted into the 
cover the velvet surface and 
absorbs the moisture from the foam 
pad evenly. 

The handle of the BIB Dust -Off is 
moulded in a simulated teak finish 
and the cleaning pad is covered in a 

smart, special purpose, high quality 
red velvet. 

Recommended Retail Price of the 
Dust -Off is 66p each, excluding 
VAT. BIB Hi-Fi Accessories Ltd., 
P.O. Box 78, Hemel Hempstead, 
Herts. HP27EP. 

POCKET TEST METER 
No bigger than a packet of cigarettes, 
the new ICE Microtest 80 test meter 
combines several unique features in 
one compactandaccurateinstrument. 

Covering 8 fields of measurement 
and 40 ranges, the meter has a 

20,000 ohm per volt sensitivity, 
with 2% accuracy on the a.c. and d.c. 
scales. 

Design of the meter incorporates 
special automatic electronic regula- 
tion for zero ohms, and the movement 
is protected against on overload of 
1,000 times in the ohmetric ranges 
before automatic cut out. Protecting 
the low ohmetric ranges is an internal 
fuse unit, easily repaired by winding 
on a fuse from a minute, internal 
bobbin. 

The shockproof movement, with 
a compensated magnetic core pro- 
vides a closed magnetic circuit 
screened against all external mag- 
netic fields. The 20 components are 
housed on a printed circuit board, 
making replacement of components 
fairly easy. 

Power is from a special 1.35V 
mercury battery which, in normal 
usage, will last up to 3 years. A 
complete range of accessories is 
available with the meter to extend its 
performance. 

Incorporated into the design of the 
Microtest 80 are the latest -type 
manganine and metallic film resistors 
giving high stability and precision 
of 0.5%, while the mirror scale gives 
clear and accurate reading. 

Each test meter is supplied with a 

comprehensive instruction manual, 
and a protective case incorporating 
the leads. Size is 90mm x 70mm x 18 
mm. 

Meters or further information avail- 
able direct from the sole UK im- 
porters, Electronic Brokers Ltd., 
of 49, Pancras Road, London NW1 
2QB, the Microtest 80 is priced at 
£11 .95 ex VAT with special terms 
for quantity purchases. 

The Microtest 80 mini -meter. 
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HAM II ROTATOR 
The Ham II rotator system, available 
from South Midlands Communica- 
tions Ltd. is designed for Amateur 
aerial systems with a maximum of 
7.5 sq. ft. It provides a full 360° 
range of rotation and aerial position 
is indicated on a meter scale. 

The rotator motor, radial and 
thrust bearings, electrically -operated 
wedge brake, gear train and indicating 
sensing device are built into the 
bell -shaped aluminium housing. 

The control unit utilises two 
transformers. One supplies 30V a.c. 
for releasing the brake and operating 
the motor when the control levers are 
operated. Transformer overheating 
is eliminated by a thermal cut-out 
switch in the primary winding. 

The meter transformer is energised 
as the on/off control is switched to 
the "on" position (see diagram). 
Rotator size is 8in diameter and 20in 
high. Brake torque is 3,500in./Ib's. 
and an 8 -core cable is required 
between control unit and motor. 
Rotator weight is 12+lbs and power 
requirement 240V a.c. 

These rotators are actually made in 
America but imported and retailed by 
South Midlands Communications 
Limited who will be pleased to supply 
details of prices etc. upon receipt of a 

stamped, addressed envelope.Their 
address is S. M. House, Osborne 
Road, Totton, Southampton, SO4 4DM. 

SI 

CONTROL 

UNIT 
CS 

(Above) circuits (110V version) of the 
control unit and rotator unit 
(Below) control unit and rotator. 

EXHAUST GAS ANALYSER 
With the new Heathkit CI -1080 
Exhaust Gas Analyser, you can easily 
monitor exhaust output for minimum 
pollution and maximum efficiency. 
The CI -1080 will indicate relative 
combustion efficiency, air -fuel ratio 
and percentage of carbon monoxide 
from the exhaust emission of four 
cycle automotive engines. For best 
results, readings should be taken 
before and after an engine tune-up. 

The CI -1080 consists of a large 
44in. meter and sensor which fit 
snugly inside the durable polystyrene 
carrying case. For operating power, 
the colour coded battery clips can be 

attached to any 6 or 12 volt car 
battery. The meter is designed to 
hang on a partially open car door 
window or sit on any convenient 
flat surface. Flexible stainless steel 
tubing diverts exhaust gas from the 
engine exhaust pipe to the sensor 
where thermal conductivity of the gas 
is measured. A sensitive bridge 
circuit built into the instrument 
translates this measurement into 
units of air -fuel ratio, combustion 
efficiency (%) and carbon monoxide 
(%). These readings indicate the 
proper interaction of carburetter and 
ignition settings. 

Operation of the CI -1080 is simple. 
After warming the engine to normal 
operating temperature and con- 
necting the battery clips, the meter 
is adjusted to the balance point 
using the balance control. The 
flexible tubing is then connected 
to the sensor and the other end 
inserted into the exhaust pipe. After 
the meter stabilizes, readings can be 

taken. The kit K/CI-1080 costs £34.60 
or Assembled: A/CI-1080 £4990. 
(Including 8% VAT and delivery 
within the United Kingdom). Heath 
(Gloucester) Ltd., Bristol Road, Glou- 
cester GLI 6EE. 

ROTATOR 

UNIT 

DIGITAL CAR CLOCK/ 
TIMER KIT 
On the Heathkit GC -1093 digital 
electronic car clock/timer, hours and 
minutes are displayed in bright 
orange on 7 - segment Beckman 
planar gas discharge tubes-even 
visible in direct sunlight! When the 
sun goes in, the clock readout 
automatically dims so that the car 
driver won't be distracted while 
driving at night. 

A quartz crystal time base and 
solid-state digital electronic circuitry 
combine to give the clock an accuracy 
of within one minute per month. The 
low - voltage clock memory is 
designed to maintain this accuracy 
even during battery -draining starting 
on cold mornings. 

At the touch of a button on the 
front panel, the clock turns into a 

precise elapsed timer with a 20 -hour 
capability. During the first ten 
minutes of elapsed timing, the 
digital readout is in minutes and 
seconds. Thereafter, readout is in 
hours and minutes for up to 20 hours. 
The clock readout can be recalled 
at any time without disturbing the 
memory of either the clock or the 
timer. 

The GC -1093 kit is priced at £39.90 
(this includes 8% VAT and delivery 
within the UK). Heath (Gloucester) 
Ltd., Gloucester GLi 6EE. 

Please mention "Practical 
Wireless" when contacting 
manufacturers and suppliers 
whose addresses are given 
in "Production Lines". 
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PRICELOW 

Sinclair Scientific kit 
Britain's most original calculator 
now in kit form 
The Sinclair Scientific is an altogether 
remarkable calculator. 

It offers logs, trig, and true scientific 
notation over a 200 -decade range - 
features normally found only on 

calculators costing around £100 or. 

more. 

Yet even ready -built, the Sinclair 
Scientific costs a mere £21.55 
(including VAT). 

And as a kit it costs under £15! 

Forget slide rules and four -figure 
tables! 
With the functions available on the 

Scientific keyboard, you can handle 

directly 
sin and arcsin, 
cos and arccos, 
tan and arctan, 
automatic squaring and doubling, 
Iogio,antilogio, giving quick 
access to xv (including square 
and other roots), 
plus, of course, addition, subtraction, 
multiplication, division, 
and any calculations based on them. 

In fact, virtually all complex scientific 
or mathematical calculations can be 

handled with ease. 

So is the Scientific difficult to 
assemble? 
No. Powerful though it is, the Sinclair 
Scientific is a model of tidy engineering. 

All parts are supplied - all you need 

provide is a soldering iron and a pair 

of cutters. Complete step-by-step 
instructions are provided, and our 
Service Department will back 
you throughout if you've any 
queries or problems. 

Of course, we'll happily 
supply the Scientific or the 
Cambridge already built, 
if you prefer - they're 
stilt exceptional value. 
Use the order form. 

(Was £19.95 -save £5!) 
Components for Scientific Kit 
(illustrated) 
1. Coil 
2. LSI chip 
3. Interface chips. 
4. Case mouldings, with buttons, 

windows and light -up 
display in position 

5. Printed circuit board 
6. Keyboard panel 
7. Electronic components pack 

(diodes, resistors, capacitors, etc) 
8. Battery assembly and on/off switch 
9. Soft carrying wallet 

10. Comprehensive instructions for use 

Assembly time is about 3 hours. 

Features of the Sinclair Scientific 

/ 

8.6629-0 / 

1rad 572958' 

inciaii In 
e 

10 2.30259182P2 

Scientific 3-14155 

1111111111111111111111111111111111111111111I11111111111I1111111111111111111I1111111111111101.111: 

12 functions on 
simple keyboard 
Basic logs and trig 
functions (and their 
inverses), all from a key- 
board as simple as a 

normal arithmetic cal- 
culator's.'Upper and 
lower case' operation 
means basic arithmetic 
keys each have two extra 
functions. 

Scientific notation 
Display shows 5 -digit 
mantissa, 2 -digit expo- 
nent, both signable. 

0200 -decade range 
1 0-99 t0 1 0:99 

Reverse Polish 
logic Post -fixed 

operators allow chain 
calculations of unlimited 

length - eliminate need 
for an -- button. 

25 -hour battery life 
4 AAA manganese alka- 

line batteries (e.g. 
MN2400) give 25 
hourscoñtinuous 

use. Complete 
independence 
from external 
power. 

Genuinely 
pocketable 

41/3"x2"x11/16". 
Weight 4 oz. Attractively 
styled in grey, blue and 
white. 
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NEW 
SOW pRICES! 

Sinclair Cambridge kit 
At its new low price, the 
original Sinclair Cambridge 
kit remains unbeatable value. 

In less than a year, the 
Cambridge has become 
Britain's most popular pocket 
calculator. 

It's not surprising. Check the 
features below-then ask 
yourself what other pocket 
calculator offers such a 
powerful package at such a 

reasonable price. 

(Was £14.95 -save £5!) 
Components for Cambridge Kit 

1. Coil 
2. LSI chip 
3. Interface chip 
4. Thick film resistor pack 
5. Case mouldings, with buttons, 

window and light -up display in 
position 

6. Printed circuit board 
7. Keyboard panel 
8. Electronic components pack 

(diodes, resistors, capacitors, 
transistor) 

9. Battery clips and on/off switch 
10. Soft wallet 

Assembly time is about 3 hours. 

Features of the Sinclair Cambridge 
Uniquely handy package. 

41/3"x 2" x 1 1 /16",weight 3 1 /2 oz. 

Standard keyboard. 
All you need for complex calculations. 

Clear -last -entry feature. 

Fully -floating decimal point. 

Algebraic logic. 

Four operators (--, -, x, ±), with 
Jnstant on all four. 

Powerful constant with separate 'K' 
button. 

Constant and algebraic logic combine to 
act as a limited memory, allowing complex 
calculations on a calculator costing less 
tIan £10. 

Calculates to 8 significant digits. 

Clear, bright 8 -digit display. 

Operates for weeks on four AAA 
batteries. 

Now only 

£9.95 
(INC. VAT) 

Take advantage of this 
money -back, no -risk offer today 
The Sinclair Cambridge and Scientific 
kits are fully guaranteed. Return either 
kit within 10 days, and we'll refund 
your money without question. 
All parts are tested and checked before 
despatch - and we guarantee any 
correctly -assembled calculator for one 
year. (This guarantee also applies to 
calculators supplied in built form.) 

Simply fill in the preferential order 
form below and slip it in the post today. 

Scientific 
Price in kit form £14.95 inc. VAT 
Price built £21.55 inc. VAT. 
Cambridge 
Price in kit form £9.95 inc. VAT. 
Price built £13.99 inc. VAT. 

17-0: Sinclair Radionics Ltd, 
FREEPOST St Ives, 
Huntingdon, Cambs. PE174BR I 

Please send me 
Sinclair Scientific kit at £14.95 
Sinclair Scientific built at £21.55 
Sinclair Cambridge kit at £9.95 I 

_, Sinclair Cambridge built at £13.991 

All prices include 8% VAT. 

*I enclose a cheque for £ 

rmade out to Sinclair Radionics Ltd, I 

Iand 
crossed. 

I*Please 
debit my *Barclaycard/ 

Access account. Account number 

I*Delete as required. 

I Signed 

Name 

IAddress 

I Please print. FREEPOST- no stamp 

Leeded. P 75 

sinlair 
Sinclair Radionics Ltd, 
FREEPOST St. Ives, 
Huntingdon, Cambs. PE174BR. 

eg. No: 699483 England. VAT Reg. No 213 8170 88. 
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ELL 
iat 

A. FOWELL 

NYONE who has ever attempted to organise a 
quiz, either between friends or within the 
family, will no doubt have watched with envy 

the smooth running of such television programmes 
as University Challenge, Top of the Form, etc. In the 
home quiz, however, a free-for-all situation arises 
where a question is asked and whoever shouts first 
is allowed to answer! The difficulty here being in 
deciding who shouted first! In the TV programmes 
already mentioned the problem is solved using a 
buzzer system. 

The quiz monitor described in this article was 
designed with a view to recreating a "University 
Challenge" atmosphere by providing each player 
with a button. The first button pressed turns on a 

corresponding light on the main console and sounds 
a buzzer. Once this has happened all other players 
are automatically excluded, and, although the 
buzzer stops upon releasing the button, the light 
remains on until cancelled by the quiz master. 

Circuit 
The complete circuit of the quiz monitor for up to 

four players is shown in Fig. 1. At first sight the 
circuit looks rather complicated but its operation can 

SKI 

R1 

560 

D1 =1N 
+ 914 

MOR 101 
THI 

1N 914 

r I D7 IN 
+ + 914 

MCR 1O1 

TH2 

DB + 
R7 R0 

470 470 

+ 

D9 
1N 914 

be readily understood by considering the action of 
a similar circuit, but for two players only, Fig. 2. 

PB3 is a normally closed push button, whilst PB1 
and PB2 are normally open. The values of R1, R2, 
R3 and R4 are chosen so that on closing PB1, suffi- 
cient gate current flows to trigger TH1 into conduc- 
tion and L1}1 therefore lights up. The voltage on 
TH1 anode falls to about 1V under these conditions, 
so the cathode of D2 is firmly fixed at a potential 
of 1V. The junction of R5 and R6 cannot therefore 
rise above about I.6V, even if PB2 is pressed. R6 
and R7 are chosen so that under this condition there 
is insufficient drive to the gate of TH2 to cause it 
to conduct. The same arguments apply if the other 
button is pressed first. 

Due to normal thyristor action LP1 will remain 
illuminated even when P111 is released, and it can 
only be extinguished by momentarily reducing the 
current through TH1 to zero. P133 is included in the 
circuit for this purpose and is under the control 
of the quiz master. The thyristors specified are sen- 
sitive gate types which necessitate the use of R4 and 
R8. These prevent premature firing of the thyristor 

MCR1O1 
TH3 

1N914 

MC R101 
TH4 

1N 914 

Toe 
PB5 

SK5 
Master 

9V 

B1 

E 

K025i 

1120 

Fig. 1. Circuit diagram of the monitor proper the output being fed to the buzzer circuit of Fig. 3. 
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Fig. 2: A simplified circuit for two players only, to illustrate the 
operation of the monitor. 

by providing a low impedance path to earth for any 
noise signals that may be present. 

It is possible for the bulbs to light simultaneously 
if both buttons are pressed at precisely the same 
moment. In practice, however, this does not happen 
very often, but when it does it is reasonable to con- 
sider the situation as a draw. Diodes D3 and D4 are 
included in order to make the values of R2, R3, R6 
and R7 relatively unimportant. 

From this discussion it can be seen that from each 
stage of the circuit there must be one diode to every 
other stage. Thus for the four -channel circuit, Fig. 1, 

there are 12 diodes acting as feedback elements to 
other stages. 

Audible Warning 
Fig. 3 shows the buzzer circuitry. Diodes D'17 to 

020 act in conjunction with Trl, R17 and R18 as 
a logic 'OR' gate, i.e. if any of the four buttons are 
pressed then Trl is turned on and the buzzer sounds. 
Diode D21 is essential to prevent high voltage spikes, 

Finished circuit board wired to panel sockets. The lamps protrude 
through the holes in the panel. 

due to the inductance of the buzzer coil, from 
damaging Trl. Cl is included to minimise inter- 
ference from the buzzers' contacts. 

It will be noted that separate batteries are used for 
the main circuit and for the buzzer. The reason for 
this is twofold. First, the buzzer used only requires 
around 4.5V and it is difficult to design the rest 
of the circuit to work reliably off such a low voltage. 
Second, and more important, is the fact that the 
buzzer draws about lA from a 9V supply. This causes 
a substantial voltage drop which can upset the opera- 
tion of the main circuit. 

Construction 
The prototype was built into a plastic instrument 

case measuring approximately 6 x 4 x 4in, although 
any case of about this size will suffice. All of the 
electronics, including the buzzer, are mounted on a 
piece of 0 lin pitch veroboard about 534in x 314in. 
The copper tracks need to be cut at several points, 
and these are indicated, with the corresponding com- 
ponent layout, in Fig. 4. The veroboard required is 
slightly longer than the standard 5in length, but if 
the buzzer can be accommodated elsewhere within 

To 
corresponding 
points on 
main circuit C 

if K0241 
E 

Fig. 3: Buzzer circuitry and input diodes fed from main circuit, Fig. I. 

Tr1 T 
(see text) 

B2 
45Vy 

R18 

the box, then the board dimensions can be reduced 
to 4 x 314in. 

The 21 diodes can be any general purpose signal 
type but D4, D8, D12 and D16 must be silicon since 
the forward voltage drop of germanium, about 0.2V, 
is too low for this part of the circuit. It is also recom- 
mended that the specified type of thyristor is used 
since its operating conditions are quite critical. The 
bulbs are 12V Lilliput types, which, with the 9V 
supply, only consume about 50mA. Bulb holders were 
dispensed with, for cheapness, and the bulbs soldered 
directly to the veroboard. Provided the soldering 
operation is carried out quickly the bulbs should not 
be damaged. 

RB1 and PB4 can be ordinary bell pushes which 
are readily available very cheaply. PB5, on the other 
hand, must be a normally closed type, and may be 
a little more difficult to obtain. Trl can be any silicon 
NPN transistor with a collector current rating of at 
least 500mA. The buzzer is a standard domestic type 
which is easily obtainable at most electrical retailers. 

The instrument case used for the prototype has 
two sets of slots moulded into it. These are used to 
secure the veroboard and an aluminium plate, the 
same size as the circuit board, which holds the two 
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Buzzer held in ..sitios 
by connecting wires 

F K 026j L P4 

+ 

Rt3 

TH4 

o SK4 

Fig. 4: Component layout on circuit board. Note carefully the breaks 
in the copper rails. 

* components list 

Resistors 
R1 56012 R10 82011 

R2 82052 R11 47012 

R3 47012 R12 47052 

R4 47052 R13 56012 

R5 56052 R14 82012 
R6 82012 R15 47012 

R7 47012 R16 47012 
R8 4709 R17 33012 
R9 56012 R18 2.21a2 
Ail } or '_, W 103/4 

Capacitor 
Cl 1000pF 15V 

Semiconductors 
TH1'i 
TH2 
TH3 Motorola MCR 101 (0 5A) 

TH4 
D1 to 021 1N914, 1N916 etc. 
Tri 2N3053 (Silicon NPN type with collector current 
rating 01 500mA. min.) 

Miscellaneous 
Four normally open push buttons. One normally 
closec push button. Five 2 5 or 3 .5mm jack sockets 
and plugs. Four Lilliput 12V bulbs. Friedland 'Mini 
buzzer' or similar. PP7 (9V) and 1289 (4 5V) batteries. 

Constructors of this monitor will be interested in the 
Reaction Timer also described in this issue. 

Dio 
Link 

da,iAtPve. r:: 

TH3 I Link 

LP3 
ToSr<3 

LP2 

D6 

ill 
1 LL 

+ D3 
s 

R4 

ToSK2 av 1 To SKI 
Supply to + 

SK1,2,3 and 4 +9V from SK5 

4 

batteries. The front panel, again of aluminium, com- 
pletes the case and holds the circuit and chassis in 
position, see. photographs. 

The five push -buttons are connected to the circuit 
by means of panel -mounted jack sockets and plugs. 
It will be noted that no on/off switch is included 
since, with the bulbs and buzzer off, the current taken 
is only the leakage current of the thyristors and Trl, 
which is negligible. If the unit is to be left for any 
length of time the batteries can be disconnected. 

No great difficulty should be encountered in the 
construction of this project but the following points 
may be helpful. Make sure that adjacent tracks on 
the veroboard are not shorted out by blobs of solder. 
This is easily avoided by the use of a soldering iron 
with a bit diameter of no more than Lein. Secondly, 
cut the veroboard track in accordance with Fig. 4 
before mounting the components as it will be difficult 
to do so afterwards. 

Testing 
Having completed the unit, connect the batteries 

and press any one button. The corresponding bulb 
should light and remain lit upon releasing the button. 
The buzzer should also sound during the time the 
button is pressed. Pressing PB5 should extinguish the 
light. Repeat this test with each of the other three 
buttons. Now, press one button, bringing on the cor- 
responding light, and press each of the other three 
buttons. The buzzer should sound each time but the 
original light only should be lit. If any part of these 
two tests fails then it is likely that one or more of 
the diodes is either not connected or is connected 
the wrong way round. 
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GIRO NO. 331 7056. - Accéss accepted. 
C. W.O.. orally: P. & P. 10pon orders bnet 

Di p 
Export 

C10-109 mes el (except pet items) 
Order enquiries welcome (VAT tree) 

SPECIAL RESISTOR KITS (Prices include post & packing) 
10E12 }W KIT: 10 of each Eli value, 22 ohms -1M, a total of 570 (CARBON FILM 5`)) L3-58 nec 
10E12 4W KIT: 10 of each Ell value, 22 ohms -1 M, a total of 570 (CARBON FILM 5), L3-77 net 
25E12 W KIT: 25 of each Eli value, 22 ohms -1 M, a total of 1425 (CARBON FILM 5 ), L13-19 net 

Official Orders accepted from 
Educational & Government Departments 

ALL PRICES INCLUDE VAT AT 8% 

25E12 W KIT: 25 of each Eli value, 22 ohms -1M, a total of 1425 (CARBON FILM 5/e). E828 net 
5E12 4 KIT: 5 of each Eli value, 10 ohms -1M, a total of 305 (METAL FILM 5%), £2.80 net 
Due to current world shortages, resistor kits may contain some wattage and value substitutions. 

NULLARD POLYESTER CAPACITORS C280 SERIES 
250V P.C. Mounting: 0.01 F, 0.015µF, 0.022µF, 0033µF, 0047µF, 3#p. 0.0681sF 
0 1µF, 44p. 0.15µF, 4}p. 0.22µF, S}p. 0-33µF, 8p. 047µF, 99 0.68µF, lip 1µF, 
ISp. I 5µF, 27p. 2.2µF, 26p. 
MULLARD POLYESTER CAPACITORS C196 SERIES 
400V: 0.001µF 0.0015AAF, 00022µF, 00033µF, 00047µF, 11pp. 0.0068µF 0.01µF. 
0015µF, 0.022µF, 0033µF 31-p. 0047µF, 0.0683F. 0.1µF, 44p. 0.15µF. 611) 
022µF, 8}p. 033µF, 11p. 047µF, I4p. 
160V: 0.01µF, 015µF, 0422µF 3p. 0.047µF, 0.068µF, 31p. 0. 1µF. 4)p. 0.15µF, 5p. 
0ß4F. 5#p. 0.33µF, 64-p. 047µF, 8+p.0 -68µF, lip. 1µF, 14p. 

MINIATURE CERAMIC PLATE CAPACITORS 
50V: (pF) 22, 27, 33, 39, 47, 56 68 82, 100. 120, ISO, 180, 220 270, 330, 390, 470 
560, 680, 820, 1K, 1K5, 2K2, 313, 4K7, 6K8, 0.01, 0.015, 0.022. 0.033, 0.047, 

RESISTORS 
CF-High Stab Carbon Film, 5% MF-High Stab Metal Film, 5%. 
W. Type Range I-99 100-499 500-999 1000+ Size mm 
}}}}}$ C 22 -IM I 0.75 0.60 0.55 24x7.5 

# 
CF 22-2M2 I 0.75 0.60 0.55 3.9x10.5 

# CF 22-1M I 0-75 0.60 0.55 55x16 
} MF I0 -2M7 2 1.54 1.32 I.1 3x7 
# MF 10-2M2 2 1.43 121 0-99 4.2x10.8 
I MF 10-10M 3 1.98 I .81 1-65 6.6x13 
2 MF 10-10M 4.5 3.52 3.08 2-75 8x17.5 
For value mixing prices, please refer to our catalogue. (price in pence each). 
VALUES AVAILABLE-E12 Series only. (Net prices above 100.) 

(µF) 
24p. each. 0.1, 30V, Sp. 
POLYSTYRENE CAPACITORS 160V 5% 
(pF) 10, 15, 22, 33, 47, 69, 100, 150, 220, 330. 470, 680, 1000, 1500. 2200, 3300 

PRESET SKELETON POTENTIOMETERS 
MINIATURE 0.25W Vertical or horizontal 6p each IK,2K2, 
4K7, 10K, etc. up to 1M 0 

220K 0 Sp 0.05W Vertical, 

- At ==s 4700, 6800, 10,000, 41-p. SUB -MIN to each. 

H. COMPONENT FACTORS LTD. 

59 
TeNORTH G GON B Z 

ELECTRONICS 

BUSTD.Co 

CENTRE, 

3) 
CATALOGUE No. 3 209 

Miniature Mallard 
I -0µF 63V 6- 
I SµF 63V 6- 

Electrolytics 
69µF 63V lip 
IOOµF 10V p 

VEROBOARD 0.1 0.15 
2# x 5" 36p 36p 
2 x 3}" 339 lip 

POTENTIOMETERS 
Carbon Track 5K 0 to 2M 0, log or lin (and IK lin). Single, 16}p Dual Gang 46p. Log single with 
switch 26p. Slider Pots. 10K, 100K, 500K, semi log 30mm, 349. 45mm, 47p. 60mm, 35p. 

2ßµF 63V 6- 
4.0µF 40V 6- 
4.7µF 40V 6- 
4 7µF 632 6- 
69µF 63V 6- 

40V 6- 
10µF '25V 61 
I OµF 63V 6} 
15µF 16V 61 

1003F 25V b p 
150µF 63V 1 p 
150µF 13V 6}p 
ISOµF 63V I P 
220µF 642 P 
220µF 110V62 p 
220µF 16V p 
220µF 63V 11p 
330µF 16V 12p 

3 x 5' 42p 46p 

24- a lgp 3p, 
2# x 5" (Plain) - 199 
24 x 3 ' (Plain) - 169 
5 x 3} (Plain) - 29 p Insertion tool73P 73P 
Track Cutter 56p SBp 
Pins. Pitt. 25 22p 22p 

DIODES 
N4001 6}p 
N4002 71p 
N4003 9p 
N400490p 
N4005 12 p 
N4006 14p 
N914 7p 
N916 7p 

PLUGS 
DIN 2 Pin 12p 

3 Pin 13p 
5 Pin 180° 16p 
Std. Jack 20p 
2.5mm jack 13p 
Phono 6p 
SOCKETS 
DIN 2 Pin lop 

ELECTROLYTIC CAPACITORS. Tubular & Large Cans 
(uF/V): 1125.225 4/25 47/10, 5/25,8/25, 10/10, 10/50, 16/25, 
22/63.25/25.25/50, 32125, 50/25, 100/l0, 100/25, 6}9.50/50, Bp. 
100/50, 200/25, I 1p. 250/50. 18p. 500/10. llp. 500/25 15p. 
500/50. lap. 1000/10, ISp. 1000/25. 22p. 1000/50, 40 2000110, 
10 1000/100, 88 200025, 30p. 20001100, 91 250025, P f 

000 
P I 38p 

2500/50, 61p 5000/25, 65p. 5000/50, LI.OB. 
NI -VOLT: 4/350, I4p. 8/350, 19p. 100/100 lOp. 161350, 129. 
1001100, 20p 100/250. 309. 15µF 63V 6 

16µF 40V 
22µF 25V 
22µF 63V 6 
32µF 10V 6 

330µF 63V 23p 
470µF 6-4 9p 
470µF 40V lOp 
680µF 16V 1S 
680µF 40V 25p 
1000µF 16V 20p 

TRANSISTORS 
ACI27 164p BC212L 12p 
AC128 22p BC213L 11 
BC107 I I p BC2I4L 17p 
BC108 12p 0C44 18p 

BAI00 lop 
0A4 42p 
OAST 9p 
OABI ISp 
OA200 Bp 

3 Pin 100 
5 Pin 1k0° 15p 
Std. mck I3p 
PhmmJack 16p 
Phono 6p 

h3E :0.0Sµ PAPER CAPACITORS 
µ p 0502:0 

00 
F p.1µ.1 6p 00- 6p. 0.5 F, 7#p. I F 9 SOOV, 

0.1, 6p. 15p Ó-22.23 I, 
34p.p 

0 01, 
IIP 0.022, I3p.0 047, 0I, IS 0 p. 47, 

33µF 16V 
33µF 40V 6 
32µF 63V 
47µF 10V 6} 
47µF 25V 6# 
47µF 63V 
68µF 16V 64 

10009F 25V 25p 
15003F6 -4V ISp 
1500µF 16V 2Sp 
2200µF 10V 25p i 3300µF6 .4V 26p 

BC109 13p OC71 13p 
BCI48 12p 0081 16P 
BC149 12p 0C170 23p 
BCI82L Sap TIS43 33P 
BCI83L 1120 2N2926 I I 
BCI84L 13p 2N3702 alp 

PLEASE NOTE OUR NEW ADDRESS 
Our new Electronics Centre is now open in Leighton Buzzard 
and all callers are welcome. As well as our normal stock of over 
2000 product lines, we have a large range of surplus equipment, 
Bar :rains, Calculators, etc. OPEN 6 DAYS 9 to 5 (shut 12.30 to 
1430). 

NEW KIT 
5E12 }W Metal Film' 
5 each value 100-I M, 
total of 305 [3.25 

MULTIMET 
22 Ranges plus 
tor 20,0000/Volt. 
Vdc-0.5-I000V 
Vac-2.5-I000V 
Idc-0.05-500mA 
Resistance-50-IMO 

ages. 
Accuracy -5% of 
OSCILLATOR -I 
KHz (A, M.) at approx. 

R U4323 
F/IF Oscilla- 

in 7 ranges , 

in 6 ranges i 
in 5 rang 

in 4 " 

F.S.D. 
KHz and 465 

1 Volt. 

MULTIMETER 04341 
27 Ranges plus Transistor Tester. 
16,70011/Volt. Overload protected. 
Vdc-O.3-900V in 8 ranges. 
Vac-I 5-7S0V in 6 ranges. 
Ide-0.06--600mA in 5 ranges. 
lac-0-3-300mA in 4 ranges. 
Resistance -2K0 -2M0 in 4 ranges. es 

Accuracy-dc-21%.ac-4%of F.S.D 
hfe-10-350 in 2 ranges. 
Size -115 x 215 x 90mm. i 

NEW CAPACITOR KITS 
C280 Kit-PC Mounting polyester 250V. 5 of each value: 0.01 

0.022. 0.047. 0. I, 0.223F. 2 of 0.47, 1µF. LI 30 net. 
C296 Kit-Tubular polyester, 400V. 5 of each value: 0.01, 

0022. 0047, 0-1, 0-223F. 2 of 0.473F. [I 30 net. 
Ceramic Kit-square plaquette 50V. 5 each value: 22, 33, 47, 

100. 220, 330, 470, I000pF, 2200, 4700pF, 001µF. LI -30 net. 
2SOV Paper kit-Tubular metal case. 3 of each value: 0.05, 0.1, 

0.25, 0.5, 19F. 90p net. 
500V Paper Kit-Tubular metal case. 3 of each value: 0.025, 

0.05, 0-1, 0-25, 0-59F. 90p net. 
Size -160 x 97 x 40mm. 
Supplied complete with carrying 

leads battery. 

Complete with steel carrying 
case, test leads, and battery. 
PRICE Ell 30 net p & p 30p. 

1000V Paper Kit-Tubular metal case. 3 each value: 0.01, 
0.025, 0.05, 0 -IµF. LI -IO net. 

case, test and 
PRICE [8.30 net p & p 15p. U4323 U4341 S-DeC MULTIMETER U435 

M ULTIMETER U4324 
34 Ranges. High sensitivity. 
20,0000/Volt. Overload protected. 
Vdc-0.6-1200V in 9 ranges. 
Vac -3-900V in 8 ranges. 
Idc-0.06-3A in 6 

MULTIMETER 04313 
33 ranges. Knife edge with mirror scale. 
20,0000/Volt. High accuracy. mVdc-75mV. 
Vdc-1'5-600V in 9 ranges. 
Vac-I .5-600V in 9 
Idc 6O--120 microamps in 2 

S-DeC Li -14 
T-DeC [3.92 
µDeC "A' 

E4.30 
uDeC "B" 

£1 53 
2 DeC £4.71 

32 Ranges, High Sensitivity 
20,000D /Volt 
Vdc-75mV-I000V in 8 rgs. . 

.. 

Vac -2.5-1000V in 7 rgs. 
Idc-0.001-2-SA in 6 rgs. 
lac -0005-2.5A in 5 rgs. 
Resistance -3-300K in 3 rgs. 

lac -0.3-3A in 5 ranges. 
Resistance -250-5M0 in S ranges. . 
Accuracy-dc and R-24% of F.S.D. 

st and db -4% of F.S.D. 
Size-I67 98 63m. 

Idc-0.6-l500mA in 6 ranges. 
lac-0.6-l500mA in 6 ranges. 
Resistance-I KO-1 MO in 4 ranges, 
db scale -10 to 4. 12db. 
Accurac -dc -1 y #%,ac -2#% 

MM6° 
Calculator 

Gum .75 + 30p P. & P. 

Capacitance scale 0-0.5µF 
Accuracy- 

dc and R-24% of F.S.D. 
ac and -2 ° of F.S.D. 

Size 205 x 110 x 84mm x x m 
Supplied complete with storage case. 
test leads, spare diode, and battery. 
TRICE E9.93 net p & p 25p. \ U4324 

_ 

Size -115 x 215 x 90mm. 
Complete with steel carrying case, 
test leads, and battery. 
PRICE [13.40 net p & p 30p. U4313 

ANTEX 
CCN240 [2.43 
CN240 L2-01 
X25 (2.01 

COMPLETE WITH STEEL 
CARRYING CASE, TEST 
LEADS AND BATTERY 
PRICE E9.45 net p&p 25p , 

SEND NOW! 
YOUR SINGLE SOURCE FOR 
THE EASY -BUILD ORGAN 

Studio Electronics 
LTD 

PO BOX 18 HARLOW CM18 6SH ESSEX 

Tel: HARLOW (STD 0279) 416771 

New catalogue now available on receipt of S.A.E. 

1111 ELECTRONIC KITS 

requires reliable firms well connected in 

own markets for handling exclusive sales 
in countries where no organisation yet 
exists. 

Send enquiries to: 

AMTRON 
Casella Postale 4160, Milano, Italy 
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This co Id lead 
to something bi 

A soldering iron and a screw driver. how easily the subject can be mastered and add a new 

If you know how to use them, or at least know one end dimension not only to your hobby but also to your earning 

from the other, you know enough to enrol in our unique capacity. 
home electronics course. This course is accepted by and used in a large number of 

This new style course will enable anyone to have a real schools and colleges and forms an invaluable grounding for 
understanding of electronics by a modern, practical and professional training in the subject. All the training is 

visual method. No previous knowledge is required, no planned to be carried out in the comfort of your own 
maths, and an absolute minimum of theory. home and work in your own time. You send them in when 

You build, see and learn as, step by step, we take you you are ready and not before. These culminate in a final test 

through all the fundamentals of electronics and show you and a certificate of success. 

1 2 _43 

PLUS, 

Build an oscilloscope. 
As the first stage of your 

training, you actually build 
your own Cathode ray 

oscilloscope! This is no toy, 
but a professional test 

instrument that you will need not Read, draw and 
only for the course's practical understand 
experiments, but also later if circuit diagrams. on basic circuits. 
you decide to develop your g We show you how to conduct 
knowledge and enter the In a short time you will be able to experiments on a wide variety of 
profession. It remains your read and draw circuit diagrams, different circuits and turn the 
property and represents a understand the very fundamentals information gained into a working 

very large saving of television, radio, computers and knowledge of testing, servicing and 
over buying a similar piece countless other electronic devices maintaining all types of electronic 

of essential equipment. and their servicing procedures. equipment, radio, t.v. etc. 

To find out more about how to learn electronics in a new, 
exciting and absorbing way, just clip the coupon for a free 
colour brochure and full details of enrolment. WAA 

Brochure without obligation to: 
'BRITISH NATIONAL RADIO & ELECTRONICS 

ALL STUDENTS ENROLLING IN OUR SCHOOL, Dept WL/45 

COURSES RECEIVE A FREE CIRCUIT ; P.O. Box 156, jersey, Channel Islands. 
BOARD ORIGINATING FROM A COM- I NAME 
PUTER AND CONTAINING MANY 

ADDRESS DIFFERENT COMPONENTS THAT CAN 
BE USED IN EXPERIMENTS AND PROVIDE 
AN EXCELLENT EXAMPLE OF CURRENT I (Block caps please) ELECTRONIC PRACTICE ea MIZ MI MI NZ al MI BO MIN 
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FREE FI T.! tQfole 

Carry out over 40 
experiments 
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EVERY once in a while, some major breakthrough in 

electronics changes the whole face of the industry. 
Now that world patents have been officially filed and 

registered, Solitronix Inc. has released details of a new 
device-in fact a new technology; the Unitron. 

This component has such application potential that it is 
impossible to overstress its impact on the electronics scene 
both in industrial/professional and military applications 
plus, of course, consumer electronics. It works on an old, 
established principle but only now that there are newer 
materials available is it possible to exploit tine full potential. 
Materials currently under investigation in the laboratories 
promise even better devices. 

The device 
The Unitron is extremely simple, both in operation and 

manufacture-which means cheap devices. The heading 
shows simple magnets with north and south poles. Text 
books inform that like poles repel while unlike poles attract. 
Push two north poles together and they will oppose you, 
but make it one north and one south pole and they'll try to 
get together-you have to physically hold them apart. 

Now let us come to the clever part. Let us lay down a 

large number of very tiny magnets close together such 
that the flux or magnetic field of each magnet couples 
with that of its neighbours. If we lay them so that they 
attract, then there will be a certain interaction between the 
poles of each adjacent magnet. Similarly, a certain repulsion 
will take place if adjacent magnets have like poles. 

It is at this juncture that materials start to play an important 
role. Until recently, materials available would only allow a 

magnet structure such as that above which, in itself, is 
pretty useless. Research during the past two years has led 
us to a new magnetic material/substance which is synthetic 
(i.e. man made). The new substance is called Polyferro- 
samarium-bybutylcobalt. To the layman it is a bit of a mouth- 
ful but to us it spelt success. Abbreviated to PSB it has the 
strangest effect upon magnetism and it is this effect which 
gives rise to the Unitron which makes possible a whole new 
family of devices. 

The materia!I PSB takes the form of a scft, plastic ferrite 
with a crystalline structure. In its normal synthesised state 
it is not magnetised, i.e. it isn't a magnet and thus has no 
north or south poles and has no field surrounding it-it is 
magnetically inert. If we now bring another magnet close to 
the material it will suddenly magnetise forming a miniature 
magnet complete with poles. This effect may also be 
obtained by simply applying some form of voltage either 
a.c. or d.c. Taking away the source of power makes the 
material magnetically inert again. The rise and fall times of 
this induced magnetic effect can be less than a microsecond, 
however, the material stores some of the power which is 
released when the next "pulse" of power is applied. The 

* Chief Design Engineer, Solitronix Inc. Anaheim, California. 

power appears to be stored within the material itself as a 

series of minute magnets which are themselves composed 
of smaller magnets. This tiny atomic magnet structure has 
the combined power of all the tiny magnets locked within 
it, but the poles are set up in such a fashion as to make the 
net magnetic effect across the whole structure add up to 
zero-until the next signal pulse is applied. 

Structure 
A diagram of the device is shown in Fig. 1. The drawing 

is simplified to preserve clarity. For example, there are 100 

tiny vertical magnets and in some devices the coupling 
magnets (the long ones top and bottom) are divided and 
cross -coupled. The sizes are given which shows just how 
tiny these structures are. The length of one magnet element 
is only 2µ wide by 4µ long. 

Fig. 1: Devices 
commonly have 
100 elements on 
a 300µ x t0µ 
area. Only six 
are shown here 
for clarity. Note 
1µ = 0-0000393in. 
or 1/1000in=25µ. 

.1-2MHz 

Element 
width 2p 

Coupling gaps 
0.5- I» 

F K 0391 

4MHz 

-AAA- 

input/output I 

Output/input 2 

Rlim 

Fig. 2: M.W. receiver. The coillcapacitor combina ion L1/C1 tunes 
medium waves. (In example, we assume a 1MHz signal coming from 
the ferrite rod). L2/C2 tunes 2MHz and feeds signal back to input. 
L3/C3 tunes 4MHz and passes signal to D1, load Ru,,, and speaker. 

1125 

www.americanradiohistory.com

www.americanradiohistory.com


Device specifications in the semiconductor industry are 
commonly given in mils and to give some idea of the 
smallness of the elements in the Unitron it should be 
remembered that 1 mil is 1/1000in, which is equal to 25.4 
microns. Thus even 25.4 microns (25.4µ) is only 0.001in. 
and thus 1µ is 0001 divided by 25.4. 

The Unitron structure is manufactured using similar 
techniques to those for making integrated circuits except 
that an electron beam is employed to trim the magnetic 
pattern. 

First, a solid layer (less than 0.05y for small signal devices 
and up to 7µ for power components) is deposited on a 
ceramic substrate. Then, a computer -controlled programmed 
laser beam cuts the devices into separate areas. Lastly, 
another computer programmed electron beam divides the 
areas into a series of minute islands each forming an inert, 
potential magnet made of PSB. 

Operation 
There is another peculiarity of PSB. The signal -induced 

magnetic field runs from input to output coupling magnets- 
a sort of magnetic ripple along the individual magnetic 
structures. However, immediately a signal is applied, a 
secondary magnetic surface wave streaks along the surface 
of the material, like a flat stone skimming across a millpond. 
Further, such a secondary field is exactly twice the speed, 
and therefore twice the frequency, of the induced field and 
lastly, it is very much larger. In other words, we have 
magnetic amplification. The degree of amplification is a 
function of two things-the type of field which caused it 
and the permitive index of the grade of PSB used. 

Maximum gain obtained from a Unitron to date is 120dB. 
This is from an area less than 0-01in2. For power devices 
the same order of gain is obtainable but a larger area is 
required because dissipation is higher within the device 
itself. 

Perhaps the most startling thing about seeing a Unitron 
for the first time is that it has only two leads (although 
power devices may have their cases bonded to a heat sink 
to improve heat dissipation). 

The Unitron does, of course, require a battery or some 
source of power. Efficiency is extremely high for small 
signal applications. For example, Fig. 2 shows the circuitry 
required for a small medium wave receiver running from a 
1.4V power source. The resistor, RiIm is employed to act as 
a form of load, but also to limit the current taken by the 
device. 

Thus if the output required (as shown in Fig. 2) is 250mW 
or }W and the Unitron was a grade 1 device (efficiency 85%) 
then one simply allows d.c. power equal to 115% to be applied 
i.e., 85% plus the 15% to make up 100% plus 15% for the 
loss. In the case of Fig. 2 and assuming 250mW required, 
then Run would be calculated for 0.1785A to flow. This is a 

Gaps= 20 

4 
S 

Element width .=.2p 

-Capacitance= 0.1aF at 3V--- 
IFK0401 

Fig. 3: (above) Electronic 
0'1µF 3V wkg capacitor which 
takes up only 10µ x 6u. An 
electronic coil can be fabri- 
cated (up to 86µH) but is more 
complex. 
Fig. 4: (right) Single f.e.t. 
v.f.o. providing only 1µW can 
drive a single Unitron to 
give }W output on six bands, 
1 8-30MHz. 

1p W input 
from 

solid-state 
v.f o. d a 

simple calculation using only Ohms law viz; Volts x Current 
= Power which means 1.4V x 0.1785A = 250mW. 

That's all there is to the design. Unitrons are classified 
and marked according to their frequency handling capability 
and power ability. Providing the frequency rating is greater 
than that for which the device is to be used, there are no 
problems. Power is simply a matter of Ohms law as explained 
i.e., the applied voltage multiplied by the current drawn by 
the device must equal a number which is less than the 
specified power rating of the particular device. Thus a 
3PSB2 is a Unitron for use up to 3MHz (first figure) and must 
not dissipate more than 2W (last figure). Devices needing a 
heat sink are signified by the addition of the letter S after 
the last figure. If there is no S, then the dissipation is for 
free air. 

A Unitron 3PSB1 (as used in Fig. 2) currently costs about 
one dollar on the US market, that's about 40p in English 
money. Already the consumer industry has placed orders 
for some 100 million devices and production lines are 
running flat out. The devices should find their way onto the 
US Amateur market by the third quarter of this year. By 
then, even better Unitrons will be available. 

Some practical circuits are given in the remaining 
diagrams just to whet your appetite and show what can be 
achieved. Before closing the theoretical side, it is worth 
mentioning a spin off from the Unitron research program. 
Figure 3 shows a structure using only 3 magnets for sim- 
plicity. The complex build up of power i.e. stored field, in 
the PSB structure made us think. Isn't that just what a 
capacitor does-or even a coil? 

To date, an electronic capacitor has been fabricated 
which could prove invaluable in the IC industry. There 
seems no reason why an electronic tuned circuit should 
not be manufactured using the Unitron technique. This 
would mean that complete receivers, transmitters, etc. 
could be manufactured on a single IC chip less than one 
hundredth of an inch square. The capacitor structure shown 
in Fig. 3 has allowed an electronic capacitance of 0.1µF at 
3V working to be achieved in an area on 6µ by 10µ [1µ = 
0.0000393in]. 

Applications 
Radio Amateurs will be interested in the circuit shown in 

Fig. 4. Here, a single field effect transistor feeds a single 
Unitron. Although the f.e.t. v.f.o. needs to tune only one 
section of half the lowest band of interest (remember, the 
induced reverse surface wave is twice the frequency which 
induced it) then any higher harmonic can be tuned by 
simple selective tuned circuits. A signal coming in at, say, 
3.5MHz would come out of the Unitron at 7MHz. Here, a 
simple 7MHz acceptor LC combination would either accept 
the signal and pass it to the next stage for amplification or 
could feed it back to the input. Here it would go back through 

the Unitron and emerge as a 
6V 14MHz signal and so on. 

3OP5B2 

(7 
Po 

250mW 
out 

IFK0421 

Input impedance of the Uni- 
tron varies with frequency but 
even at 20MHz this is still 
several hundred megohms so 
there is virtually zero damping 
of tuned circuits. 

The Unitron may be a bit of 
a disappointment physically 
because it looks very much 
like an ordinary transistor. 

Since the Unitron is bi- 
directional i.e., the signal can 
flow either way thus input 
and output are interchange- 
able, no pip or case marking 
is required and lead identifica- 
tion is unnecessary. What 
could be simpler! 

It will be interesting to see 
just how far the Unitron has 
progressed by this time next 
year-who knows, transistors 
and ICs as we know them, 
may well be obsolete. j;a 

1126 

www.americanradiohistory.com

www.americanradiohistory.com


PRE-PAK 
Bargains in Semi -Conductors, components, modules & equipment. 

Bargains from our FREE Catalogue 
20 large pages, filled with real bargains In transistors, I.Cs, com- 
ponents, equipment, etc. Send large S.A.E. with 6p stamp for your 
FREE copy of 6th Edition by return. Meanwhile, for prompt delivery 
order from this month's ad. NOW. 

BPP TRANSISTOR PACKS 
ALL AT 50p EACH 
TESTED & GUARANTEED 
870 IN4007 Sil. Rec. 

diodes. 1,000PIV 
1 amp. plastic 

BON I O Reed Switches, 1" 
long }" dia. High- 
speed P.O. type 

H35 I00 Mixed Diodes. 
Germ. Gold bond- 
ed, etc. Marked 
and Unmarked 

H38 Trans- '''. -an Short lead 
lators, NPN Sili- 
con Planar types 

H30 6 Integrated circuits 
4 gates BMC 962. 
2 flip flops BMC 945 

H41 2 BD131/BD132 
Complementary 
PlasticTransistors 

H65 4 40361 Type NPN 
Sil. Transistors 
TO -5 can comp. to 
H66 

H88 40362. Type PNP 
SI!. Translators 
TO -5 can comp. to 
H65 

UNMARKED & UNTESTED 
B1 50 Germanium Tran- 

sistors PNP. AF 
and RF 

Bab 150 Germanium Di- 
odes Min. glass 
type 

Bai 200 Transistors, man- 
ufacturers'rejects, 
AF, RF, Sil. and 
Germ. 

866 loo Sii. Diodes sub. 
min. IIN914 and 
IN916 types 
BY126/7 Type Sili- 
con Rectifiers 1 

amp. plastic. Mix- 
ed volts 

1434 15 Power Transla- 
tors, PNP. Germ. 
NPN Silicon TO -3 
Can 

H20 20 

804 I00 DIlicon O 7 glassD 
Diodes H67 10 

FET's plastic casei 
to 0A200, 0A202 type 

PLASTIC POWER TRANSISTORS - 
2 ranges 
In NPN or PNP at shattering low prices sold to you under our Tested 
end Guaranteed terms. 
Rangel. VCE. MIn 15. HFE Min 15 Range 2. VCE. Min. 40.HFE Min 40 

1-12 13-25 26-50 1-12 13-25 20-50 
40 Watt 20p 18p 18p 40 Watt 30p 26p 26p 
90 Watt 24p 22p 20p 90 Watt 35p 33p 30p 
Please state NPN or PNP on order. 

NEW X -HATCH GENERATOR Mk.2 
Essential for Colour T.V. align- 
ment of 4 patterns. Featuring plug 
In IC's and a more sensitive sync. 
pick-up circuit. The case is virtually 
unbreakable --Ideal for the engin- 
eer's toolbox-only measures 3" a 

-.. sr z 3". Operates from 3 U.2 type 
batteries (extra). 

kitmplete £793 uni 
Reatdyonly 

s7 
built £9.93 

OVER 1,000,000 TRANSISTORS 
of all most needed types In stocks Including power, diode, rectifier, 
etc.. etc., marked, tested and guaranteed. Hundreds of worthwhile 
bargains will be found In our FREE CATALOGUE (6th edition). 
Also Zoner diodes, I.Cs, etc. 

SUNDRY 
Metrication Pocket Charts 12p. 8 assorted relays £t 00. Rev. counter 
device (for cars! £1 00. U.H.F./TV Tuner Units £2 50. L.M.380 Audio 
I.C. E1 60 and technical books of all kinds. 

TERMS OF BUSINESS 
V.A.T. Prices shown do not include V.A.T. Please add 8% to 

total value of your order including postage. No. V.A.T. on 
overseas orders. 

POSTAGE Except where stated, add 15p for postage S. packing in 
U.K. Overseas-add £1, any difference being charged 
or refunded. 

PAYMENT Cash with order, Cheque or money order. Minimum 
value-£1. You can also pay by ACCESS. 

IMPORTANT-Every effort is made to ensure accuracy of prices 
and description at time of preparing this advertisement and going fo 
press. Prices are subject fo alteration without notice. 

challenging values ! 

Stirling St uni I 

STIRLING SOUND AUDIO MODULES come to you as 
basic units assembled on P.C.Bs enabling you to add required 
components In layouts of your own choice. Modules are tested 
end boxed before despatched and Include well printed 
instructions. 

AMPLIFIER MODULES 
Pre-amptiflers; tone control 
$5.100 Active tone control unit to provide bass, £I.60 treble, balance and volume controls 

SS.101 Pre -amp for ceramic cartridge, tape and radio £ 1 -60 
85.102 Pre -amp for low output magnetic cartridge, 

tape and radio. With R.I.A.A. correction £2.25 ±1dB at 1K 

POWER AMPLIFIERS 
.88.103 Compact I.C. amp. with 3 watts R.M.S. 

output. Operating voltage 6 fo 22. Size 3" x 2" 

58.103.3 Stereo version of above using one I.C. on 
each channel 

SS.105 A compact and useful all-purpose amplifier 
which will run excellently on a 12V supply. 
With 5 watt output, two make a good stereo 
amp. Size 2k" x 11" 

55.110 Similar In size to SS.103 but with a 10 watt 
output. Ideal for many domestic and small - 
size P.A. applications. Operates from 26 to 
32V. 

88.140 Excellently designed 40 watt R.M.S. (Into 
4 ohms) hi-fi amplifier. SIN ratio better than 
75dB. THD better than 0.2%. Power require- 
ments -45V. d.c. With 0.15" centre edge 
connections. Two can be bridged to give 80 
watts R.M.S. Into 4 ohms 

TUNER MODULES 
SS.201 

58.202 

SS.203 

Ganged tuning condenser with accurately 
engineered slow-motion drive in rugged 
housing. Excellent sensitivity. Tunes 88- 
108MHz. With A.F.C. facility. Operates from 
6V -16V 
I.F. stage (with I.C.) Pre -tuned. A.F.C. con- 
nection. Operates from 4.5 to 14V 

Stereo Decoder. Designed essentially for use 
with SS.201 and 2, this module can also be 
used In most mono FM tuners. A LED may be 
attached. Operating voltage 9.16V. d.c. 

SS -103-3 

SS.105 

EI -75 

E3.25 

El -95 

£2.40 
SS 140 

E360 

£625 
£5.25 

E562 

POWER SUPPLY STABILIZER 
88.300 Add this to an unstabillsed supply (say 

typically 45V output) to obtain a steady 
powerful working output adjustable from 12 
to 60V. Essential or your audio and special 
systems. Money saving and very reliable 

ALL MODULES TESTED AND 
GUARANTEED 

WITH WELL PRINTED 
INSTRUCTIONS 
FULL RANGES OF ANCILLARY 
COMPONENTS AVAILABLE-SEE 
CATALOGUE 

rl, rvn li.'i i r l 

222 224 WEST ROAD,WESTCLIFF-ON-SEA, ESSEX SSO 9DF. 

TELEPHONE: SOUTHEND (0702) 46344. 

£2.25 

In 
To BI-P RE-PA K, 222-224 WEST RD., WESTCLIFF-ON-SEA, ESSEX 

ffl BIM MI am 

IPlease send , 

Ifor wh .h I er,closc Inc. V.A.T. 

Name 

Address 

PW4 

1 

WRITE ORDER SEPARATELY AND ATTACH COUPON IF REQUIRED 
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And now the FANE 'SPECIALIST' RANGE 
L'SPEAKERS OF OUTSTANDING QUALITY FOR THE DISCRIMINATING PROFESSIONAL 

Features include ROBUST CAST ALUMINIUM CHASSIS and 2" EXTRA HIGH POWER VOICE COILS 
All models available in impedances of 8 ohm or IS ohm 

Recommended Prices inc. VAT Guarantee: 2 years 

Must. 
12" 

'DISCO 60' 

OUR FAST SELLING 
and RELIABLE 

`POP' RANGE 
IS STILL AVAILABLE AT 
REC. PRICES from 

£6.30 

12" `DISCO 60' 60 watts R.M.S. 
Linen Cone Surround. Fitted extra 
large Tweeter Cone. Frequency 
Range 50-15,000 Hz 

Rec. Retail Price £24.75 
12" `GUITAR 60L' 60 watts R.M.S. 

Plastiflex Cone Surround. Alumin- 
ium Centre Dome. Frequency 
Range 50-9,000 Hz. 

Rec. Retail Price 
DESIGNED FOR LEAD Gull AR 

£23.50 
12" `GUITAR 60B' 60 watts R.M.S. 
Linen Cone Surround. 
Frequency Range 45-9,000 Hz. 

Rec. Retail Price 
FOR USE IN MULTIPLES FOR BASS GUITAR 

12" 'PA 60' 60 watts R.M.S. 
Plastiflex Cone Surround. Fitted £2350 Tweeter Cone. Frequency Range 
50-15,000 Hz. Rec. Retail Price 

FOR GENERAL PURPOSE PUBLIC ADDRESS 

15" 'BASS 70' 70 watts R.M.S. 
Linen Cone Surround. Frequency 
Range 40-7,000 Hz. Can be used 
singly but ideally TWO UNITS IN 
A SINGLE CABINET. 

Rec. Retail Price 
RECOMMENDED FOR ALL BASS INSTRUMENTS 

AND for those who can afford the 
very best there is our range of 

`CRESCENDO' 
MODELS 
12" UNITS 

from 

15" UNITS 
from 

£39.95 
Rec. Retail 

£46.95 
Rec. Retail 

Please send S.A.E. for leaflets on any of above ranges 

Distributors to Wholesale and Retail Traders-LINEAR PRODUCTS LTD., ELECTRON WORKS, ARMLEY, LEEDS. 
Manufacturers enquiries to-FANE ACOUSTICS LTD., 286 BRADFORD ROAD, BATLEY, YORKS 

Prices shown correct at 14 Jan, 1975 

HIGH FREQUENCY 

HORN UNITS 
MODEL 910 
Rating 50 
watts with 
recommended 
filter inc. VAT 

£15.95 \' 
MODEL 920 Mk II (as illust) 
SIGNIFICANTLY 
INCREASED SENSITIVITY. 
UNCHANGED PRICE. 
Rating with recommended 
filter 100 watts. Price inc. VAT £39.95 
HPXI HIGH POWER CROSS -OVER UNIT 
Suitable for above Horn Units E250 inc. VAT. 

Poúsl 
tpllpll 

GARRARD 
CT4'S' MK III 
STEREO 
CASSETTE 
PLAYER & 
RECORDER 

has full facilities 
for record, play- 
back, pause, 
erase, rest, fast 
forward and re- 
verse wind, auto- 
matic tape end 

FE'. EASió ¿E[Ä¿° stop and cas- 
<remElEETROl 

0NtA01 sette release. 
Robust, precision engineered mechanism 
based on the "STARR" patented design. 
Ideal for use in Car stereo cassette 
players, HI-FI stereo cassette recorders, 
industrial and many other applications. 
Send cheque or Postal Orders for £19.98 
(£18.50 + 8% VAT) (includes post and 
packing) to: 

BOTHWELL ELECTRIC SUPPLIES 
(Glasgow) LIMITED 

431 Sauchiehall Street 
GLASGOW G2 3LG Tel: 041-332 6184 

Scotland's Leading Electronics Centre 

£23.95 

£35.75 

TECHNOMATIC LTD Ló DON NW9 
ROAD, 

Tel: 01-204 4333 

AC'l2O 1 ä 1Ip 2 N2926 8p DIODES SCR- 
AC176 12p 2N3053 18p 1N4001 5p THYRISTORS 
AC18718 11p 2N3055 49p 1N4007 7p 1Á'50V 42p 
40161/2 36p 2N3442 140p 1N914 4p 141400V 60p 
AF114f5/7 12p 2N3702/3,4 11p 04202 6p 34/400V 75p 
BC10718 9p 2N3705!6 10p AEY11 50p C1060 45p 
BC109 10p 2N3773 220p ZIJ 75p 2N3525 91p 
BC109C 10p 2N3819 20p TIL209 16p TRIAL 
BC104 13p 3N128 75p ZENERS 341400V 95p 
BC182/3 10p 3N140'1 859 400mW 9p 6Á1400V 120p 
BC184 11p 40361 40p 

1 3W I8 1641500V 180p 
BC212/3 11p 40362 43p 

1 SW 27p DIAC 20p 
BC214 13p 40603 58p 

OIL SOCKETS BCY71 16p 40673 58p BR. RECT. 
BFY50/1/2 15p 1A/50V 22p (Low Profile 
MPF103/5 319 
TIP41A 65p SCR 

1A/600V 29p 
2A/100V 35p 

Teras) 
8 Pin 12p 

TIP42A 72p MCRIO1 25p 24:400V 45p 14 Pin 13p 
2N2646 35p 6A 100V 60p 16 Pin 14p 

TTL SER ES Linear 1 AMP MC1314 CMOS LOGIC 
7400 14p 7473 34p IC's REG 360p Gates (CD4001 AE, 
7401i215p 7474 34p 536 192p 5V, 12V MC1315 CD4011AE etc) 37p 
7404 18p 7475 45p 555 50p 140p 430p CD4013AE67p 
7408 lop 7476 34p 556 110p CA3046 559 MFC4000 CD401 p 
7410 15p 7486 41p 566 220p 50p C04017AE 183p 
7413 32p 7489 340p 567 250p 

IC L8038 TBA800 C04027AE 108p 
7420 15p 7490 45p 709 289 

2909 
100p CD4029AE 325p 

7430 15p 7491 82p 723 55p 
¡Amp 907 T8Á810 CD4024AE 148p 

7441 70p 7492 52p 741 25p LM3900 7011 125p C04030AE 82p 
7442 56p 7493 45p 747 70p MCI310 TBA820 CD4046AE 2209 
7447 90p 74107 45p 748 38p 225p 80p CD4047AE 154p 
7448 80p 74121 34p OIL 8 or MC1312 ZN414 (SAE for lull list 
7472 27p 74141 75p 14 220p 110p please) 

OPTO- LIT7 7 2 Op 500 12 Digit Calculator 
ELECTRONICS 3 DIGIT READ OUTS Chip 4859 
7 SEGMENT READ "BLISDOR" LENS 5314 Clock chip 650p 
OUTS 250p Clock chip with Alarm 
3015E 120p RED LENS 185p (Similar MM5316) 
MAN3M 100p LEDS 750p 
MAN4 180p TIL209 (Red) 16p PC Keyboard 
LIT704 100p Green/Yellow 35p 2.36" x 3 76" x 0.45" 
LIT707 100p LDR ORP12 50p 400p 

FOR MORE SELECTION REFER TO OUR ADVERTS IN P.E. OR W.W. 

Complete semiconductor kit for PW ASCOT STEREO CASSETTE DECK 
£5.70 + VAT. 

MAIL ORDER ONLY P & P 15p. 
MINIMUM ORDER C2. Add 8% VAT on total. 
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GOING BACH. 
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MR. L. OWEN, 7 St. 
Richard's Road, Deal, 
Kent, writes to say that 

he used to have some small part 
in the manufacture of McMurdo 
Silver "15-17" receivers of about 
1937-38. He says not many were 
made but, if anyone can help, 
he'd like to acquire one for old 
times' sake. 

A photograph of the "R" type 
valves published a short while 
ago brought back two rather 
poignant memories to Mr. R. J. 
Hall of Penzance, Cornwall. He 
says that just after the First 
World War, he saw a shop win- 
dow full of that type of valve for 
sale at ld. each. Upon mention- 
ing the fact to his elder brother 
who had been a radio operator 
in the R.N.A.S. on airships, he 
informed him that the "R" valves 
used by the Navy had filaments 
made of platinum wire-the fila- 
ments and lead -out wires being 
one single length of wire. 

On hearing this, the young 
R.J.H. quickly returned to the 
shop to buy some but was 
promptly informed by the pro- 
prietor that he had disposed of 
the lot for a "a few shillings." 

Mr. Hall's second recollection 
concerns an ex -Navy set which he 
had. It contained six "R" type 
valves all set in a row on the top 
of the set. Unfortunately a little 
accident occurred when H.T. and 
L.T. leads at the rear of the set 
were reversed. The valves lit up 
like arc lights for a few seconds, 
then were ruined forever. 

Tempus fugit says W. J. Swift 
of 36 Pattenden Road, Catford, 
London SE6 4NQ, and this makes 
him less able to do the things he 
used to do. He has a book "Talks 
About Wireless" which contains 
some history of wireless pioneer- 
ing. It is written by Sir Oliver 
Lodge and was published by Cas- 
sell in 1925. Another book in Mr. 
Swift's possession is "The Book 

30) 

COLIN RICHES 

of Practical Radio," by John Scott - 
Taggart. It has 163 diagrams and 
63 plates and was published by 
The Amalgamated Press in 1925. 
If anyone would like to make 
him an offer for these two books, 
please contact him direct. 

Gilbert Davey of Harrow tells 
me that he has a "Hezzanith" 
horn loudspeaker which dates 
from about 1926 and which he 
uses in conjunction with his O -V-2 
battery -operated receiver with 
which it was originally supplied. 
The maker's name, inscribed on 
the speaker is Heath and Co. of 
New Eltham, London. He won- 
ders if there is any connection 
with the firm of scientific instru- 
ment makers of that name with 
an address in the same area. 

Unlike the Brown "H" horn 
speaker shown in the October 
issue of P.W., Mr. Davey's 
speaker has a large diaphragm 
fixed around the edge and held 
over two magnets with the usual 
speech current windings round 
them. A knurled knob under- 
neath operates a screw system 

Mr. McAlister's modified crystal set. 

which brings the magnets nearer 
to or further away from the dia- 
phragm. After 50 years, the mag- 
nets seem as powerful as they 
always were. The horn mounting 
is in the centre of the diaphragm 
just above the magnet system. 

Operating the speaker from 
the O -V-2 receiver, the quality is 
similar to that of a small, cheap 
transistor set. Mr. Davey stresses 
that speech is far better than 
music although he always enjoyed 
its rendering of Jack Payne and 
Henry Hall in the earlier days. 

Wiltshire reader George South- 
gate (Fourways Cottage, Chil- 
mark, Salisbury) tells me he has 
many items of vintage equipment 
for disposal-valves, phones, con- 
densers, transformers, mains - 
energised speakers, etc. If any 
headers are interested will they 
please send a stamped, addressed 
envelope to him for details. 

Zt million pirates 
Even in January 1927 the Post 

Office were contemplating taking 
steps to discover unlicensed users 
of broadcast receivers so that 
disciplinary action could be taken 
against them. They stated that 
it was difficult to estimate even 
approximately the number of 
"pirates" in the country but a 
conservative figure would be a 
million! 

Rnpone help ? 
S. J. McAlister, the manager of 

Bord Na Mona, Derrygreenagh 
Works, Rochfortbridge, Mullin - 
gar, Co. Westmeath, has sent me 
a photograph of an old crystal 
set and wonders if anyone can 
give him some more information 
on it. 

The set was manufactured by 
Service Radio Co. Ltd., London 
N.16, and Mr. McAlister thinks 
it is dated c. 1925. It has two plug- 
in coils (see picture) numbered 
50 and 60 and signed John Nicols. 

On the left of the set there is 
a space for a "Service" amplifier 
powered by accumulators of 4V 
for L.T. and 45V H.T. 

The set is on display in Mr. 
McAlister's V.H.T. Radio Com- 
munications Workshop and to 
enable visitors to listen to it, he 
has fitted an audio amplifier, the 
speaker of which can be seen to 
the left of the unit. The set is in 
perfect working condition. 
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ON THE AIR 
-continued from page 1102 

on 4980 at 0230! (I must have been mad!) so for 
all those night owls here's one for the log book. 

Thirteen year old David Lovatt of Cheadle, Staffs, 
wonders if anyone knows of Radio Malaya in the 
49 metre band. Radio Malaysia, as it is now known, 
still has a service on 6100 and 6175 called the Voice 
of Malaysia. It is a 100kW transmitter from Kuala 
Lumpur. 

Peter Kay from Maghull, Liverpool, sends a com- 
prehensive list of QSL times that must have taken 
hours to type. The star prize goes to Voice of Viet- 
nam via Radio Havana, Cuba, that came after nearly 
two years! It seems that Peter has not been able to 
latch on to some of the broadcasts that I have 
featured in the column, and to this I can only say 
that if the DX isn't running then even the most 
expensive set won't find it. 

The ionosphere I once heard described as "like a 
moving bowl of custard", and when you ask for 
SINPO lists, Peter, you would find that they would 
be out of date, in some extreme cases, after two 
hours. I can help with your other request though, 
and to do this let us call on David Gordon whose 
QTH is in Salford. David sends info on three DX 
shows:- 

R. Finland on 9500 at 1425 No Days given 
R. Prague on 9605 at 1545 No Days given 
R. Budapest on 9760 at 1615 Tues. and Fri. 
Why not let me know of any DX shows you hear 

and then I will put together a week's list to ensure 
that you never miss any, thus keeping you glued 
to the set every spare minute. 

When he has finished his days "collar feeling" 
policeman James Walker of Milton Keynes turns 
to feeling the tuning knob of his Heathkit SW717 
with its 50ft long wire aerial. He has logged the 
following:- 

VOA Greenville Mass. on 15430 at 1530 
Vatican Radio on 11740 at 1500 
R. Ghana on 21720 at 1500 
James then goes on to tell me that R. Peking's 

1975 calendar has arrived and that it is the trad- 
itional aspects of China painted by Chinese artists. 
This came, along with a huge collection of maga- 
zines and pennants, so here's your chance, pennant 
collectors, QSL Peking, and try your luck. 

From the horse's mouth comes an answer to the 

recent query regarding a TV set that puts out the 
Deutsche Welle sign -on tune. David Porter is a BBC 
engineer at Sutton Coldfield and he explains that 
the sound carrier of a u.h.f. set is demodulated in an 
intercarrier sound detector and runs at 6MHz, this 
being the difference between the sound and vision 
carriers. Thus there are circuits in the set tuned to 
6MHz followed by an a.f. amplification stage. Any 
local 6MHz signal tends to be picked up and ampli- 
fied by these circuits. So there we are! 

David Blair from Airdrie in Bonny Scotland logs 
WYFR on 11645 at 1700 and wonders what it is all 
about. This station used to be called Radio- New York 
World Wide (WNYW) and it was sold a year or 
so ago to "Family Radio Ltd" a religious broadcast- 
ing company that owns many local US stations, par- 
ticularly on v.h.f. The new company retained all the 
old WNYW frequencies but changed the program- 
ming from sweet music to general religious broad- 
casts. 

From wild and woolie Wales, Holyhead to be exact, 
comes a plea from John Higginbotham. He would 
like to know the exact info that he should put on a 
QSL request. Many s.w. stations like the following, 
John: - 

1. Date, time and frequency of broadcast heard. 
2. Your type of radio and aerial. 
3. SINPO of that particular broadcast. 
4. Ten minutes of prog. content written out. 
It always helps to comment on the type of pro- 

gramme and some stations require either IRCs or 
return postage, or both. 

Martin Daft at his QTH in Mapperley, Notts, is 
bothered by interference from household electrical 
goods since buying an r.f. amplifier. This is purely 
a case of "amplify the signal, amplify the noise." 
Finally Peter Roberts of Pont Vaillant, Guernsey, 
very kindly says that it was this column that turned 
him on to DXing and that his Heathkit GR1 with 
its 35ft long wire has rewarded him with, among 
others:- 

Tema, Ghana on 9545 at 2110 
WINB Red Lion on 15185 at 2000 
V. of Nigeria on 15270 at 0610 (another early bird) 
One final note while on the transmitter subject, 

R. Finland is to start a service on 9620 with a new 
100 watter and is seriously considering a service on 
the MW. Thus we say farewell to this months 
column and wish 73s to you and yours. 

REACTION TIMER 
-continued from page 1100 
bration pot is turned up further until 2.4 volts is 
shown on the voltmeter, and VR2 is then slowly 
advanced until D9 comes on. At this point D7 will 
switch off. 

The process is continued with the voltmeter indi- 
cating 2.7 volts for VR3 adjustment, 3 volts for 
VR4, 3.5 volts for VR5 and 4.3 volts for VR6. These 
voltages correspond to the charges that will be 
present on C2 after time intervals of 1/10, 1/9, 1/8, 
1/7, 1/6 and 1/5 second from the signal light going 
off. 

Calibration is now complete, and the meter and 
potentiometer can be removed. 

For readers wishing to set the unit for intervals of 
time other than those given, the formula for the 
voltage on C2 is 

It 
Cz 

where I is in microamps, Cz is in microfarads, t is 
in seconds and V is in volts. In this unit /=1,000 
microamps, Cz = 47µF, and so V =21.3 X t. 

The current through the presets VR1 and VR6 is 
minute in comparison with the 1mA charging cur- 
rent to C2, and is ignored in the calculations. 

The total accuracy of the unit is determined mainly 
by the actual capacitance of C2. A common tolerance 
value for tantalum capacitors is 10 or 20 per cent, 
but one would be unlucky indeed to pick a capaci- 
tor at the edge of its tolerance. 

If it is desired to increase the length of time that 
the signal light remains on, this is best achieved by 
increasing the value of Cl. If a light dependent resis- 
tor is wored in series with Rl and placed behind a 
small aperture in the case, a random element will 
be introduced into the duration of the signal, due 
to changes in the light entering when the unit is 
mover, or time of day, etc. 
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ALL MAIL ORDER BY 
RETURN. C.O.D. SERVICE 

WELCOME 
C. T. ELECTRONICS 

All mail order and enquiries to 270 Acton Lane 

V.A.T. 
Unless otherwise stated all 
prices are EXCLUSIVE of V.A.T. 
Please add 8% to all orders. 
Carriage: orders under £5 plus 
20p. Over £5 post free. 

Tel: 01-994 6275 

SEMICONDUCTORS 
AC107 35p BCY32 95p MM77t2 60p 
AC125 25p BCY34 60p MPF102 45p 
AC126 25p BCY38 65e MPF103 
AC127 27p BCY39 £1-00 (2N5457) 35p 
AC128 25p BCY55 £1.50 MPF104 
AC176 25p BCY70 22p (2N5458) 35p 
AC188 30p BCY71 22p MPF105 
ACY17 25p BCY72 22p (2N5459) 40p 
ACY18 309 BD121 75P 0A47 
ACY19 30p BD123 75p OA70 
ACY20 25p BDt24 65p OA79 
ACY21 30p B0131 40p OA81 
AD140 600 BD132 50p OA98 
AD142 50p 130153 75p OA91 
AD149 60p BD156 75p 0A200 
AD161 449 BDY11 £1.40 0A202 
AD162 44P BDY17 £1.60 0A210 
AF114 25p BDY19 £1-96 OA211 
AF115 25p BDY20 £1-40 OC16 AF116 25p BF152 20p OC19 AF117 25p BF194 14p 0C22 AF118 60p BF195 15p OC26 ASZ21 60p BF196 15p OC28 ASY23 30p BF197 20p 0C35 BA102 33P BF200 30p 0C36 BA712 SOP BF224J 30p OC42 BA714 16p BFX29 30p 0C44 BA156 15p BFX34 30p OC45 BC107 12P BFX85 30p OC70 BC108 12p 

OC71 BC109 14p BFX80 30p 
8C713 15p BFX88 30p 0072 
BC115 15p BFY10 35p 0075 
8C116 16p BFY44 50p OC76 
BC117 20p I BFY50 25p OC77 

BC118 12p BFY51 25p OC81 

BC147 11p BFY52 25p 0083 
BC148 11p BFY53 25p 0084 
BC149 12p BFY90 65p OC739 

BC153 15p BSW63 65p OC170 
BC157 14p BSW68 80p 0C171 

BC158 15p BY127 20p 0C200 
BC169 15p BY164 659 0C201 

BC182 12p 15100 15p 0C202 
BC183 12p 15103 15p 71P29A 
BC184 14p MJ340 SOP TIP30 
BC186 25p MJ481 95p TIP31A 
BC212 14p MJ2801 £1-25 TIP32A 
BC212L 16p MJ2901 £1.95 TIP33A £1 00 
8C273 14p MJE340 50p TIP34A £1-40 
BC214 14p MJE370 75p TIP35A £3.20 
BC301 25p MJE371 90p 71P36A £3-50 
BC302 25p MJE520 65p TIP41A 70p 
BC303 40p MJ2955 £1-20 TIP42A 85p 2N2147 760 
BCY30 40p MJE3055 75p TIP29B 54p 2N2160 65p 
BCY31 55p MM1613 45p TIP30B 60p . 2N2217 250 I Diode 

QTY. DISCOUNTS; 12+ 10%; 25+ 15%; 100+20% 

TIP31B 65p 
TIP32B 77p 
TIP33B £1.06 
TIP34B £1.02 
TIP35B £2.71 
TIP36B £3.50 
TIP41B 73p 
TIP42B 95p 
T1P29C Up 
TIP3oC 72p 

lop 
TIP31C BOp 

fop 71P32C £1.00 
10p TIP33C £1.20 
10p TIP34C £1.80 
tOp 

TIP38C £3-7 
lOP TIP41C 90p 
10p TIP42C £1-00 
35p TIS50 40p 
35p ZTX107 15p 

ZTX300 115p 

BSp ZTX500 16p 
ZTX501 209 55p ZTX504 50p 65p ZTX531 30p 60p ZTX550 25p 60p N659 8p 650 

; 

40p N914 ip 
N916 Op 20p 
N4001 Ip 25p 
N4002 9p 15p N4003 9p 12p N4004 10p 20p 
N4005 129 25p N4006 14p 

40p 
N4007 169 
N4148 7p 25p 

25P 
2N696 25p 

25P 
I 2N697 240 

SOp 2N698 259 
2N706 12p 25p 2N606A 15p 30 

60p 2N708 15p 

60p 2N930 20p 
2N1132 25p 75P 2N1302 16p 45p 2N1303 18p 55p 2N1304 25p 57p 2N1305 25p 69p 2N1306 25p 
2N1307 25p 
2N1308 2Sp 
2N1309 259 
2N1613 259 
2N1711 25p 

2N2218 25p 
2N2219 25p 
2N2222 20p 
2N2222A 25p 
2N2306 70p 
2N2477 30p 
2N2640 50p 
2N2846 £1 50 
2N2904 25p 
2N2906 25p 
2N2907 25p 
2N2926 12p 
2N3053 25p 
2N3054 659 
2N3055 50p 
2N3232 70p 
2N3525 95p 
2N3643 30p 
2N3702 14p 
2N3703 12p 
2N3704 12p 
2N3705 12p 
2N3706 12p 
2N3707 12p 
2N3708 12p 
2N3709 12p 
2N3771 £1-70 
2N3772 £2 00 
2N3773 £2-50 
2N3319 35p 
2N3320 55p 
2N3366 85p 
2N3904 22p 
2N3905 25p 
2N4058 12p 
2N4059 12p 
2N4060 12p 
2N4061 12p 
2N4126 17p 
2N4286 15p 
2N4287 15p 
2N4288 15p 
2N4289 15p 
2N4290 15p 
2N4444 £1.90 
2N4871 35p 
2N4903 £1 10 
2N5069 £1.10 
2N5191 96p 
2N5194 £1.10 
40360 50p 
40361 50p 
40362 50p 
10669 90p 
40673 70p 
D5151 £1 00 
Microwave 

DIGITAL INTEGRATED CIRCUITS 
SN7400 
SN7401 
SN7402 
SN7403 
SN7404 
SN7405 
SN7406 
SN7407 
SN7408 
SN7409 
SN7410 
SN7411 
SN7412 
SN7413 
SN7416 
SN7417 
SN7420 
SN7422 
SN7423 
SN7425 

18p 
18p 
20p 
20p 
20p 
20p 
30p 
30p 
20p 
40p 
18p 
23p 
22p 
40p 
30p 
30p 
20p 
38p 
3tp 
38p 

SN7427 42p 
SN7428 50p 
SN7430 20p 
SN7432 42p 
SN7433 70p 
SN7437 509 
SN7438 50p 
SN7440 20p 
SN7441AN 

75p 
SN7442 75p 
SN7443 £1.00 
SN7445 £1.70 
SN7446 £2.00 
SN7447 £150 
5N7448 £1.75 
SN7450 20p 
SN7451 20p 
SN4753 20p 
SN7454 20p 
SN7460 20p 

SN7470 30p 
SN7472 30p 
SN7473 40p 
SN7474 40p 
SN7475 55p 
SN7476 45p 
SN7480 80p 
5N7481 £1.25 
SN7482 87p 
SN7483 £1-00 
SN7484 90p 
51.47486 45p 
SN7490 75p 
SN7491AN 

£1-00 
SN7492 75p 
SN7493 75p 
SN7494 1109 
SN7495 80p 
SN7496 £1-00 
SN7497 £2-25 

SN74100£2.00 SN74165£2.00 
SN74104£1.45 

II SN74166£4 00 
SN74105£100 SN74167£4-25 
SN74107 55p SN74170.54-10 

, SN74110 80p SN74174£2-00 
5N74118£1-90 SN74175£1-35 
SN74110 £1-90 SN74176£1-60 
SN74121 65p SN74177 £1.60 
SN74122£1-35 SN74180£155 
5 N 74123 £2.00 S N 74181 £6.00 
SN74141 £1-00 SN74182£2.00 
SN74145£1.50 SN74184£2.45 
SN74150£1-35 SN74185A 
SN74151£.1i0 £2.40 
SN74153 £1-35 SN74190 £1-95 
5N74154 £2-00 SN74191 £1-95 
S N74155 £1.55 
SN74156 £1.55 
S N74157 £1-80 
SN74160 £1-60 
SN74161£1-60 
SN74162 £1-60 
S N74163 £3'40 
S N74164£ 2-75 

SN74192£2.00 
S N74193 £2.00 
S N74194 £2 50 
S N74195 £1-85 
S N74196 £1 i0 
SN74197 £1.50 
SN74198£3.00 
SN74199£2-69 

S.C.R.s 
CRS1/05 40p 
CRS1/10 56p 
CRS1/20 60p 
CRS1/40 65p 
CRS1/60 909 
CRS3/10 62p 
CRS3/20 62p 
CRS3/40 90p 
CRS7/400 £1-00 
CRS161100 85p 
CRS16/200 90p 
CRS16/600 £1-60 
C106B 45p 
C106D 70p 
40669 90p 
TIC44 35p 
2N4444 £1 90 
BT10/500A 90p 

BRIDGE 
RECTIFIERS 

W02 1A 200V 38p 
BY164 1-4A 200V 

MDA952/2 6A 
57p 

100V 80p 

ZENER DIODES 
BZY88 Series 

400m W 
3 -3V -33V, 5% 11p 
1-5W range 25p 
10W range 45p 

L.E.D. 
TIL209 38p 
HP5082 28p 
MA2082R 20p 

L.D.R. 
ORP12 60p 

NE555 Timer 80p 

TRIACS 
TXL228B 8A 400V 

85p 
SC40D £1.40 
SC40E £1.65 
SC45D £1-70 
SC45E £210 
SC50D £2-42 
SC50E £2-70 
DIAC 25p 

LINEAR I.C.s 
LM309K 5V. 1A. 

Voltage Reg. 
£2.10 

LM723C 2-37V. 
150mA 
Voltage Reg. 

£1.05 
MFC4000 250mW 

Audio 75p 
TBA800 5 Watt 

Audio £1.50 
709C Op Amp 

D,I.L./7099 45p 
741C Op Amp 8/14 

D.I.L./7099 359 
748C Op Amp 

D.I.L. 75p 
747C Dual Op 

Amp £1.20 
ZN414 Radio I.0 . 

£1.25 
TAD100 Radio I,C. 

inc. Filter 1£-90 
CA3014 £1.55 
CA3018 £1.00 
CA3028 £1 20 
CA3036 £1.00 
CA3046 95p 
CA3048 £2.35 
CA3075 £1.60 
CA3090Q £4-85 
MC1303L £2.20 
MC1310P £2 80 

TO3 VOLTAGE REGULATORS 
L005 5V 650mA 
L036 12V 600mA 
L037 15V 450mA £1 60 ea. 

VEROBOA RD 
01 015 

2# x 31 32p 23p 

31 a 3f 35p 35p 
31-x5 40p 41p 
17 x 2# £1.05 79p 
17x30 £1.43 £1.12 
17x5 £1.84 - 
PIN INS. TOOL 72p 72p 
SP.F. CUTTER 52p 52p 
100 PINS SS 30p 30p 
100 PINS DS 30p 30p 
500 PINS SS £1-20 £1 20 
500 PINS DS £1.20 £1 20 

ALSO STOCKED 
Electrolytic Capacitors, Mullard, 
Sprague, Lorlin, etc. Polyester, Poly- 
styrene, Silver Mica Capacitors, etc. 
Resistors #W-t0Watt. Potentiometers; 
carbon, wirewound, Preset, Rectilinear 
multiturn, Antex Soldering Irons. 
switches, rotary, slide, toggle, etc. 
Cable, veroboard. 

POTENTIOMETERS 
Linear or Log Single 
Rotary Pots 15p 
Rotary Switched 25p 

Double 
42p 

* * SPECIAL OFFERS * * 
MULTICORE CABLE. 25 -way, Individually screened, 9 -WAY FULLY STABILISED BATTERY CHARGERS. 
14/0076. £1.00 per yard+V.A.T. Postage by weight. 24" L, 7#" H, 7" D. Price £14 00 each. Carriage £1.00+ 

V. A.T. 
IMHOFF 19" RACKING CABINETS. 137," high, 22" wide, 
13" deep. Brand new. £1000 each+V.A.T. Carriage £1.00. 

SIEMENS CONTACTORS. Over 1,000 in stock. All types. 
Phone or write for details. 

METAL OXIDE RESISTORS TR4/5/6 in stock. All 
values. 1 -oft price 3p each. Discount on quantity. 

10 TURN TRIMPOTS by Boums, Mec, Painton, etc. All 
values In stock. 50p each. Discount on quantity. 

DEAC RECHARGEABLE BATTERY CASSETTES. 
13.4V (nom.). Type 13/SA 80351/108. Heavy duty encapsulated 
DEAC supply. Size 3#" x 2#" x 1#". Price £5 00+ V.A.T. 

8 -WAY BATTERY CHARGER. Type CC 999. Charges 
up to 8 of the above battery cassettes. Price £14.00+ VA.T. 

12 -WAY BATTERY CHARGER. Type CC 999. Charges 
up to 12 of 13-4V DEAC batteries. Metered battery condition 
check. Price £25.00+ VA.T. 

**SPECIAL OFFERS** 
MINIATURE MAINS TRANSFORMER. 
PRI 240V. SEC, 12V, 100MA Manua.: Hinchley 
Size: 36 x 45 x 40mm. F.C. 53mm. 
Price 1-65p. 100-60p ea. 1,000-50p ea. 10,000- 
40p ea. 

3 CORE PVC INSULATED MAINS 
CABLE. GREY ML6650, 3x7/0-2mm. Price 
100m-£4 .50. t 000m-£35. 10,000m-£330. 

0-47 mad. 50V MYLAR FILM CAPACITOR. 
Size 1" x 0.35" x 0.65" P.C. Mount. Price 
100-4p ea. 1000-39 ea. 

240V. A.C. SOLENOID. Reversible opera- 
tion; twin coil. Size approx. 21- a If x 111n. 
90p ea. 
30 unmarked OC71 transistors £1.00 
25 Unmarked 250mW Zener diodes, 4-7V, 
5.1V, 6-2V, 7.5V, 9.1V, 10V, Measured and 
tested £1.00 
Please state voltage required. 
50 GE Diode OA47 equivalent. £1.00 

TRANSFORMER: DOUGLAS PRI, 0, 115, 
200, 220, 240 SEC. 25-0-25-0-6V, 2#A, £4.50 
+ 50p p.p. 

TRANSFORMER 
PRI. 0, 115, 160, 205, 225, 245. SEC. 35-0-35, 
1.2A £4.50 + 50p p.p. 

MULLARD TUBULAR CERAMIC UHF 
TRIMMERS (PROFESSIONAL) 
Type092 0.8-2.2p 1 

801 0.8-2.2p Jr Price 10p ea. 
991 0.5-1-3p 

QUANTITY DISCOUNTS PLEASE TELE- 
PHONE 
10005F Feedthrough capacitor 5p ea. 
Miniature tubular P.C. trimmers 

3.5-13p F 
6-30pF 1Op ea. 
4p c/o Varley 700Q relay 50p ea. 

AB9 4" 21" I f" 
AB10 4" 50" 1#" 
AB11 4" 2#" 2" 
AB12 3" 2" 1" 
AB13 6" 4" 2" 
AB14 7" 5" 2#" 
AB15 8" 6" 3" £1'16 
AB16 10" 7" 3" £1.32 
AB17 10" 4#" 3" £1.10 
AB18 12" 5" 3" £1.32 
AB19 12" 8" 3" £1'80 
ALUMINIUM BOXES WITH SLOPING 
TOP PANEL -IDEAL FOR PRE -AMPS, 
ETC., USING SLIDER CONTROLS 
AB20 8" Long 9" Wide 3#" High at back £2'20 

2" High at front 6" Slope to front 
With P.K. Screws 

AB21 As above but 10" long £2.20 
AB22 As above but 12" long £2.60 

METAL BOXES 
ALUMINIUM BOXES IDEAL FOR VERO - 
BOARD WITH BASE & P.K. SCREWS 
AB7 2}" Long 51" Wide 1#" High 55p 

55p 
55p 
55p 
65p 
50p 
77p 
90p 

ELECTRONIC 
COMPONENTS 

BARGAIN COMPONENT PACKS 
ALL COMPONENTS NEW & UNUSED 
£1 plus 250 p.p. per pack, £5 for 5 packs p/trce 
Pack No. 

1 500 Carbon resistors, 1, #, 1, 2 watt. 
2 100 Electrolytic Condensers. 
3 250 Ceramic, Polystyrene, Silver Mica, 

etc., Condensers. 
4 250 Polyester. Polycarbonate, Paper, etc., 

Condensers. 
5 25 Potentiometers, assorted. 
6 250 High -stab. 1%, 2%, 5% resistors. 
7 50 Assorted Tagstrips. 
8 11b. Assorted nuts, bolts, washers, 

spacers, etc. 
9 25 Assorted switches, rotary, lever, micro, 

toggled, etc. 
10 50 Preset Potentiometers. 
11 Trial mixed component pack £1. 
12 Jumbo mixed pack £5. 

We are open from 9.30 a.m.-6.00 p.m. Monday -Saturday. 
We have the largest retail selection of components available. Phone or write if you are in difficulties obtaining 
a particular component. 
C.O.D. service welcome. All mail order by return. Official orders welcome to Government establishments, 
Education Authorities, etc. 01-994-6275 
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YOU DESERVE 
A BIGGER 
SALARY 

"I earn more thanks to ICS" 
Thousands of people have said it. Now it's your turn. 
ICS point the way to the better future you know you 
deserve. 
Personal Tuition 
Whether you need a basic grounding or tuition to 
complete your technical qualifications, ICS offer expert 
guidance from fully qualified tutors. You take the road 
to a better life at your own pace, in your own home, 
with the backing of the world's most experienced home 
study school. 
Guaranteed success 
ICS offer all examination students guaranteed tuition 
until successful. Plus expert advice on exam 
techniques. Make sure of your future with ICS. 
Choose the right course now. 
City and Guilds Certificate 
Make sure you get your Certificate with ICS: 
Telecommunications Technicians 
Radio TV and Electronics Technicians 
Electrical Installations Technicians 
Electrical Installation Work 
Radio Amateurs 
Also MPT Radio Communications Certificate 
Technical Training 
ICS offer a wide choice of non -exam courses designed 
to equip you for a better job in your particular branch 
of electronics, including: 
Electronic Engineering & Maintenance 
Computer Engineering & Programming 
Radio TV & Audio Engineering & Servicing 
Electrical Engineering, Installations & Contracting 
Self Build Practical Radio Kits 
Colour TV Servicing 
Technicians trained in TV servicing are in constant 
demand. Learn all the techniques you need to service 
Colour and Mono TV sets through new home study 
course approved by leading manufacturer. 
QUALIFY FOR A NEW CAREER 
Home study courses also available for leading 
professional examinations and diploma courses for 
over 200 business and technical subjects including: 
Accountancy Engineering Motor 
Administration Farming Personnel 
Advertising Heating Purchasing 
Air Conditioning Management Sales 
Building Marketing Storekeeping 
Catering Mechanical Work Study 

G.C.E. 60 subjects at '0' and 'A' levels. 

POST OR PHONE TODAY FOR FREE BOOKLET ------Ili-- 
1 am interested in 

111 Name 

Address 

!ICS 
To: International Correspondence Schools, 
Dept. S30, lntertext House, LONDON SW8 4UJ 
or telephone: 01-622 9911 (all hours) 

Accredited by CA CC. -- I------- 

Alarshalrs 
A. Marshall á Son (London) Limited Dept. PW 
42 Cricklewood Broadway London NW? 31-1-D Tel:01-4520161 
& 85 West Regent Street Glasgow G22 QD. Tel:041-332 4133 

Everything you need is in our new 1975 
catalogue. Available now price 25p 

Trade and export enquiries welcome 

PW TELE TENNIS 
As featured in PRACTICAL WIRELESS July - November 1974. 
Also on BBC Nationwide and in the Daily Mail October 2nd 1974. 

This exciting new game is now available in kit form. Due to popular demand 
we are now able to offer a fantastic saving on list prices. Ideal game for 
whole family. No need to modify your TV set. just plugs in to aerial socket - 
Parts list as follows: 
A Resistor Pack 
B Potentiometer Pack 
C Capacitor Pack 
D Semiconductor Pack 
E IC Sockets .. 
F Transformer 
G PCB's 
H Switches 

1 UHF Modulator Kit 

LI .00 p.p. 209 
LI -23 p.p. 20p 
E3 10 p.p. 20p 

L14 -S0 p.p. 20p 
L4 00 p.p. 20p 
LI 15 p.p. 25p 
E7 -50 p.p. 20p 
[4 50 p.p. 209 
L7-10 p.p. 20p 

Special Prices--complete kit(excluding case) L42-00p.p. 50p Sections A -F incl. 
[1350 plus 30p. Assembly instructions with complete kit of 75p on request. 
SN7400 16p SN7420 20p SN7453 16p SN7491 LI -10 
SN7401 16p SN7423 37p SN7454 16p SN7492 73p 
SN740IAN 38p SN7425 37p SN7460 16p SN7493 63p 
SN7402 16p SN7427 45p SN7470 30p SN7494 83p 
SN7403 16p SN7430 16p 5N7472 38p SN7495 80p 
SN7404 24p 5N7432 45p SN7473 44p SN7496 LI -00 
SN7405 24p 5N7437 35p SN7474 48p SN74100 [216 
SN7406 45p SN7438 3Sp SN7475 59p SN74107 43p 
SN7407 45p SN7440 16p 5197476 45p SN74118 EI 00 
SN7408 25p SN7441 85p SN7480 75p SN74119 LI 92 
SN7409 33p SN7442 85p SN7481 LI -13 SN74121 S7p 
SN7410 16p SN7445 LI 59 5N7482 87p 5N74112 80p 
SN7411 25p SN7446 E2-00 SN7483 LI .10 SN74123 7162 
SN7412 28p SN7447 [130 5N7484 95p SN74141 LI 00 
SN7413 Sop SN7448 LI 50 SN7485 [I -58 SN74150 LI 44 
SN7416 45p SN7450 16p SN7486 45p SN74190 LI 95 
5N7417 30p SN7451 16p 5N7490 65p 

TRY OUR NEW GLASGOW SHOP 
Prices correct at March 1975, but all exclusive of V.A.T. 
Post and Package 20p postage and package charges 

Popular Semi -conductors 
2N696 22p 
2N697 1692N3708 
2N698 40p2N3715 
2N699 45p 
2N1302 19p 
2N1303 19p 
2N1304 24p 
2N1305 24p 
2N1306 3Ip 
2N1307 22p2N3823 
2N1308 25p 
2N1309 36p2N3905 
2N1671 LI 442N4036 
2N1671A LI 542N4037 
2N167113 LI 722N4216 

2N3707 13p 
70p 

LI 50AD161 
2N3716LI 80 
2N3771 [220ADI611.pr 
2N3772 LI .80 
2N3773 L3 20AF109R 
2N3819 37p 
2N3820 38p 

LI 42 
2N3904 27p 

24pAF127 
63p 
42pAF178 
20pAF179 

AD142 59p 
AD143 45p 

50p 
AD162 50p 

AD162 J LI .20 
40p 

AF 115 24p 
AF124 30p 
AF125 30pBD135 
AF126 28p 

28980137 
AF139 399 

55p 
65p8D140 

BC309 10p 
BC327 2Ip 
BC328 19p 
BCY70 17p 
BCY7I 22p 
BCY72 13p 
BDI23 82p 
08131 40p 
80132 50p 

42p 
80136 49p 

53pMC1310 
BD138 63p 
BD139 71pM481 

87pM490 

LM709 
TO99 
EDIL 
14DIL 

LM723C 
LM741 

TO99 
81311. 
1401L 

LM747 
LM7805 

M 480 

48p 
389 
339 
40p 
90p 

40p 
40p 
389 

[I-00 
L2-00 
L2-92 

909 
LI14 

98y 
2N1671C [4 32 2N4289 34p AF180 58p BFIIS 25p M 491 [I-38 
2N2102 50p 2N4921 73p AF239 S1p BFI I6 23p M E340 43pp 
2N2147 78p 2N4922 84p A9240 729 89117 43p MJE2955 LI -12 
2N2148 94p 2N4923 839 AF279 64p BF154 16p M1E3055 68p 
2N2160 60p 2N5190 92p AF280 549 8F163 32p MFFkFC4000B 40p 
2N2218A 22p 2N5191 95p BC 107 16p BF 180 33p MFC4010A 49p 
2N2219 24p2N5192 LI.24BC108 15p8F181 34pMFC4060 54p 
2N2219A 26p 2N5195 LI 46 BC109 19p 8F184 30p MFC6040 91p 
2N2221 18p 2N5245 43p BC147 Ilp 139194 11p NE555V 70p 
2N2221A 2Ip 2N5457 49p BCI48 I3p BF195 12p NE5600 [4 48 
2N2222 20p 2N5458 45p 8C149 lip BF196 13p NE531 [4 48 
2N2222A 25p 2N5459 49p BC167B 139 BF197 15p NE565A L4 48 
2N2646 55p 40361 48p BC168B 139 139198 18p 0C28 76p 
2N2904 22p 40362 SOp BC168C I Ip 8F200 40p 0C42 SOp 
2N2904A 24p 40363 88p BC I69B 13p BF237 22p 0071 20p 
2N2905 24p 40406 44p BC 169C 13p BF238 21p 0072 23p 
2N2905A 26p 40407 33p BC182 12p BFX29 30p 51-414A LI.80 
2N2906 19p 40408 50p BC' 82L 12p BFX30 27p TAA263 LI -00 
2N2906A 2Ip 40409 52p BC183 12p BFX84 24p TBA800 LI -SO 
2N2907 22p 40410 S2p BC 183L 12p BFX85 30p TBA810 LI 50 
2N2907A 24p 40411 L2 00BC184 13p BFX87 28pT1P29A 49p 
2N2926 119 40602 46p BC184L 13p BFX88 Up TIP30A 38p 
2N3053 25p 40604 56p 8C212K 169 BFX89 45p T1P31A 62p 
2N3054 60p 40669 LI 00 BC212L 16p BFY19 62p T1P328 74p 
2N3055 75pAC117 20p8C214L 21pBFY51 239T1P33A LI01 
2N3441 97p AC126 20p BC237 I3p BFY52 2Ip TIP34A LI .51 
2N3442 LI 69 AC127 20p BC238 13p BFY90 75p TIP35A 0-90 
2N3415 IOp AC I28 lOp BC239 I3p BRY39 48p TIP36A 0.70 
2N3416 I5p AC 151 V 25p BC257 14p C 106D 6Sp TIP41 A 79p 
2N3417 2Ip AC 152V 17p BC258 13p CA3020A 1 80 TIP42A 90p 
2N3702 11p AC 153K 25p BC259 14p CA3046 70p T!P295S 98p 
2N3703 12p ACI76 189 BC300 36p CA3048 L2.11 T193055 60p 2N3704 149 AC 176K 25p BC301 34p CA3089E LI -96 ZTX300 13p 2N3705 12pAC187K 23p 8C307 11p CA30900 L4 23 ZTX302 20p 2N3706 9p AC188K 34p BC308 12p LM30IA 46pIZTX500 I3p 
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SAXON Money saving high 

performance audio equipment 
DIRECT FROM OUR OWN FACTORIES 

GUARANTEED TESTED HIGH PERFORMANCE 
MODULES-now better value than ever 

SA35 E5.45 Carriage 

35W RMS 25-50V 
7 transistors. 7 diodes 

SA50 £6.90 C f CéQe 
50W RMS 25-65V 
7 transistors, 7 diodes 

SA I00 f1250 < <rrCége 
100W RMS 45-70V 
10 transistors, 7 diodes 

* 25Hz-25kHz * 0.2%0 distort:on * Noise--80dB * 500mV into 20K * 4-16 ohms * Simple wiring * Short and open 
circuit proof * Continuously 
rated * Top -grade 
components 

120 watt module complete with built- 
in supply-extra heavy duty 022.50 pop THE SAI00 MODULE 

POWER SUPPLIES 
UNSTABILISED-READY WIRED 

PU45 Suits 2 SA35 or 
I SA50 (4 ohm) £5.45 Ca30prriage 

PU70 Suits 2 SA50 (8 ohm) 
or 2 SA100 O45 Carriage 

40p 

STABILISED 

PS45 Suits 2 SA35 or 
2 SA50 (4 ohm) E445 Carriage 

free 

MT45 for 
above ove E350 Carriage 

30p 

PS70 Suits 2 SA100 EE545 Carriage 
free 

MT70 Transformer for 
above £4.90 Carriage 

40p 

N.B. PS70 is not suitable for the SASO 

Mk 11 STEREO DISCO MIXER £22.50 
Carr. 30p 

This well tried unit mixes two decks, handles any 
ceramic cartridge, and features mit over -ride plus 
separate full range bass and treble controls on both 
mic and deck inputs. Ample headphone power is 
available for P.F.L. May be used for mono and i 
mains operated. Fitted with sturdy screening case. 
Controls: Mic vol, base, treble. Left/Right fade, deck 
volume, bass, treble, h/phone select. vol, Mains. Size 
17}in x Sin x 4in deep. 

i o..... 
SAXON. 

.;.,N, át 

DISCO MODULE £9.50 Carr. 
Thousands sold of this extremely popular mono version. A mit input may 
be fitted using the VA30 (see below). Low consumption from a 9V battery. 
Features the same high standards of reproduction as the Stereo version. 
Controls: H/phone select, vol, Left deck vol, Right deck vol, bass, treble, 
master vol. Size 122ín x Sin x tin deep. 

3 -CHANNEL SO U N D -LITE £22.50 SOP 
Only SAXON can supply such incredible value for money. This unit features 3kW 
power handling, full -wave control, bass, middle, treble AND master controls. Twin 
loudspeaker jacks for "through" connections. It may be used free standing or will 
panel mount next to either of the above. Also features unique CUT-BACK circuitry 
for extra wide range response. Size 12in x Sin x 2}in deep. Professional standards 
at a price you can afford! 

SINGLE CHANNEL Recently reduced in price 

VERSION 07.50 due to increasing sales, 
handles IkW. Full wave 

Carr. free operation. 

Median 

\ 

SAXON 0,18co118oai'Ile 

MULTI -PURPOSE MIXERS 
M4HL M6HL 

£19.50 50p £29.50 5Úp 
Featuring multiples of our VA30 module, the M4HL 
and M6HL fulfil the requirements of all clubs, groups, 
etc. where a high quality mixer is required. Each 
channel has one high and one low impedance input. 
plus volume, treble and bass controls. Input 
impedances may, if required, be easily changed. 
The M4HL has four channels, and one output, and 
the M6HL six channels (12 inputs) and a master 
control and two outputs. Either unit may be used 
free-standing or panel mounted. These mixers will 
feed all types of amplifier. Recommended for their 
versatility and high performance, and excellent 
value for money. 

VA30 CHANNEL £3 50 tree 
This is the basic channel module in the above mixers 
and may also be used for extra impucs on either the 
mono or stereo mixers. Fitted with volume, bass 
and treble controls, requires just a jack and supply 
(9-100V) 

SAXON 
CSE 
100 

COMPLETE 
AMPLIFIER 

E39.90 
Carr. free 

100W of speech and 
music-Two 
separately controlled 
inputs. Wide range 
bass and treble. 
controls. Sturdy and 
attractive vynide 
case. Twin outputs. 
,deal for groups, 
discos, etc. Fully 
tested and 
guaranteed. 
50W version identical 
.n appearance. 

ADD 8% VAT 
TO ALL ORDERS 

Ism 

A A 
soxora soasa lite 

irn) 
- 

. 

41--4.-41> 41-41 

411---10.--0 * 

-4-41b-0 
0 Ö 0 0 o Ö Ö 0 Ô Ô 

SAXON 

o 

CSE50 
C29.50 Carr. free 

NEW!! 
SAXON MULTIMIX 100 £57-00 {ree 

100W rms four inputs slider controls p/us master 
slider. Wide range bass and treble controls. Fantastic 
value, ideal for complete disco's, groups, clubs etc. 
SAXON MULTIMIX 50-Exactly as above but 50W 
rms. £45.00 

CALLERS AND MAIL ORDER 

SAXON ENTERTAINMENTS LIMITED 
327-333 WHITEHORSE ROAD CROYDON CR0 2HS 

(Please quote magazine when ordering) 
SHOP HOURS: 9 a.m.-5 p.m. - LUNCH 12.30-1.30 p.m. MAIL ORDER DESK: 10 a.m.-3 p.m. 
24 -HOUR ANSWER SERVICE. TEL. 01-684 6385. TECHNICAL ENQUIRIES: 01-684 0098. 

SEND 10p FOR OUR 26 PAGE 
MAN UAL-full circuits & details. 

TERMS OF BUSINESS: C.W.O. 
C.O.D. or ACCESS (just send in 
card number). Send 50p for C.O.D. 
Please send S.A.E. with all enquiries. 

VAT o+ 8% must be added to all 
orders including carr. charges. 
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WILMSLOW 
AUDIO 

THE Firm for speakers! 
SPEAKERS 
Baker Group 25 3, 8 or 15 ohm £7.75 
Baker Group 35 3, 8 or 15 ohm £8.50 
Baker Group 50/12 8 or 15 ohm 412.50 
Baker Deluxe 12" d/cone £1075 
Baker Major , £8.50 
Baker Repent E7-75 
Baker Superb 414-50 
Baker Auditorium 12 412-S0 
Celeetlon MH1000 horn E10-95 
Celeetlon PSTB for Unllex £2.55 
Celeetlon G12M 8 or 15 ohm £1200 
Celeetlon G12H 8 or 15 ohm £1500 
Celeetlon G15C 8 or 15 ohm £24.00 
Celeºtion G18C 8 or 15 ohm E33-00 
Coral 6)"d/cone roll surr. 8 ohm E2.50 
Coral 8'd/cone roll Burr. 8 ohm £3.25 
EM 13283,8 or 15 ohm £2.25 
EM 13 x 8150d/c 3, 8 or 15 ohm £2 50 
EM 13 x 8 450 t/tw 8 ohm £3 75 
EM 13 x 8 type 3508 or 15 ohm E8-25 
EM 13 x 8 20 watt base £6.60 
EM 61" 938504 or 8 ohm E3.00 
EM 5" 98132CP 8 ohm £2 50 
EM 8 x 5 d/cone, roll surr 10 watt £2.50 
EM 21" tweeter 97492AT -65 
Eagle DT33 30 watt tweeter £5.45 
Eagle HT15 horn tweeter £3.130 
Eagle CT5 cane tweeter £1-75 
Eagle CT10 tweeter 8 or 18 ohm £2.55 
Eagle MHT10 horn tweeter E3-80 
Eagle crossover CN23, CN28, CN216 £1.50 
Eagle FR4 £5.30 
Eagle FR65 £8-35 
Eagle FR8 £1085 
Elac 9 x 5, 59RM109 15 ohm, 

59RM114 8 ohm E2.30 
Elac 6f" 6RM171 d/c roll surr. £3.50 
Elac 6f" 6RM220 d/cone £2-95 
Elac 4" tweeter TW4 E1-21 
Elac 10" d/cone 10RM239 8 ohm E2-95 
Elac 8" 8CS175 3 ohm £2.50 
Fane Pop 15 watt 12" ES -25 
Fane Pop 25/2 25 watt 12" £725 
Fane Pop 40 watt 10" Eº50 
Fane Pop 50 watt 12" £12.00 
Fane Pop 55 12" 60 watt £1250 
Fane Pop 60 watt 15" £13-25 
Fane Pop 100 watt 18" £24.50 
Fane Crescendo 12A 100 watt 12" £29 00 
Fane Crescendo 12B base E20-00 
Fane Crescendo 15" 100 watt £3800 
Fane Crescendo 18" 150 watt E51-95 
Fane 801T 8" d/c roll surr. E7-00 
Fane 8071 8" d/c roll Burr. £3.85 
Fane 8081 8" d/c £2.75 
Fane 701 twIn rIbbon horn £35-00 
Fane 910 horn E12.75 
Fane 920 horn £33.00 

Goodmans 8P 8 or 15 ohm 
Goodmans 101. 8 or 15 ohm 
Goodman, 12P 8 or 15 ohm 
Goodmans 12P -D 8 or 15 ohm 
Goodmans 12P -G 8 or 15 ohm 
Goodmans Audlomax 12AX 100 watt 
Goodman, Audiomax 15AX 
Goodmans 15P 8 or 15 ohm 

£500 
£5-30 

£12 95 
E18 75 
£15 75 
£37-50 
£40 25 
E2100 

Goodman, 18P 8 or 15 ohm £36 00 
Goodmans MIdax 750 £16 00 
Goodman, Axent 100 tweeter £725 
Goodmans Audlom 10012" £12 00 
Goodmanº Azlom 401 12" £17 ß5 
Goodmans Twinaxlom 8 £8.25 
Goodmans Twinaxlom 10 £9 00 
Kef T27 £5 25 
Kef 115 £600 
Kef 0110 £7.25 
Kef 6200 E8 25 
Kef 8139 £1425 
Kef ONO £200 
Kef DN12 E4 95 
Kef DN13 £3 30 
STC4001 G super tweeter £81O 
Richard Allan CGBT 8"d/c r/surr. E6'35 
21" 64 ohm, 70mm 80 ohm, 70mm 8 ohm 65 
21" 75 ohm 50 
7"x4" 3 or b ohm £1-40 
8"a5" 3 orb ohm £150 
10"x6" 3, 8 or 15 ohm £2 30 

SPEAKER KITS 
Baker Major Module 
Goodmans Mezzo 
Goodman, DIN 20 
Helme XLK 25 
Helme XLK 30 
Helme XLK 50 
Kefflt 1 

Kefflt 3 
Richard Allan Twinkit 
Richard Allan Triple 8 
Richard Allan Triple 
Richard Allan Super Triple 
Wharfedale Linton 2 kit 
Wharfedale Glendale 3 kit 
Wharfedale Dovedale 3 kit 

each E10 75 
pal, £45.00 
each £9.75 
pair E22. 00 
pair Ell 95 
pair £39 95 

each £20.95 
each £36 75 

each £8.95 
inch £13.75 
each E19.95 
each E23 75 
pair E11.25 
pair E34 -S0 
pair £02 -SO 

PA/DISCO AMPLIFIERS 
(carr, and ins. £1) 
Baker Major 100 watt 
Linear 30/40 
Linear 40/60 
Linear 80/100 
Linear 100 watt slave 

449 75 
E30 00 
E35 00 
E50 95 
E44.00 

Eagle PA range In stock -ask for catalogue. 

Free with speaker orders over £7 - 
"Hi -Fi Loudspeaker Enclosures" book. All units guaranteed new and 
perfect. Prompt despatch. Carriage and packing: speakers 38p each, 
speaker kits 75p each (£1.50 pair) tweeters and crossovers 20p. 

ALL PRICES QUOTED INCLUDE VAT. 
WILMSLOW AUDIO (Dept. PW) 

Loudspeakers: Swan Works, Bank Square, Wilmslow, Cheshire. SK9 1HF 
Discount Radio, PA, Hi-Fi: 10 Swan St. Wilmslow 
Send stamp for free booklet "Choosing a Speaker" 

Cassettes The 
best 
buy! 

Agfa Low Noise Cassettes 
AT LESS THAN 
HALF PRICEI 

COO 
C120 

1 

37p 
50p 
03p 

5 
41.60 
f2.411 
£3-10 

10 
E3.50 
EA -OS 
E6.2 

AGFA HIGHDYNAMIC Cho+6 
1 

Sop 
5 

£2.40 
10 

E4.70 
SUPER C90+0 8p E335 E690 

C120 9Op £4.90 E6.00 

AGFA STEREO -CHROM 
CHROMIUM DIOXIDE c6º 

cº9 

1 S 10 
OSO E4ß0 Eß30 

E1.08 £5.35 mono 
SAME DAY DESPATCH. P & P. 1Sp per order 

WILMSLOW AUDIO 
(DEPT. PW) - 10 SWAN STREET, WILMSLOW, 

CHESHIRE, SK9 1HF Cut-price prerecorded cassettes -send stamp for list 

W re Wound Resistors. Our selec- 
1io7 3f mixed 'na'ues. 30 for £1.50. 
100 or £4.00. 
ALE io Amplifier Module. Mollard 
LLP1' 73, output power, nominal 10 watt, 
supply voltage +24 volt, with data and 
circuit, £2.50. 
Ferguson Stereogram chassis 
Mode 3357, all transistor, medium long, 
VHF/FM. 3 watts per channel S/M. with 
connection data,less tuning scale, £20. 
Post aatd. 
Crystals HC6U : 52.03333 MHz: 
52.0250C: 52.01667: 51.56667: 51.58330: 
37-7525C: 37.75000:12.895.8:12.891.6: 
112-720-C: 9.458.23: 9.456.25: 9-455-55: 
9-533-33: 9-531-94: 9- 530.55: 9-090-62: 
9-057.550p each 
Electrolytics. 32,132/3214F, 325v. 2" 
14" 35p- 804F 1E0vt 14" x 1" 20p; 
2000xF 30v, 24" 1" 25p: 2000uF 35v 
3" " 30p: 470,+F 100v 3". 14" 25p: 
2000220004F 25v 2" 14" 35p: 30,0004F 
25v 4i", 24" 50p: 700µF 200v 3#" ,..1-" 
30p: -6,'16uF 275v 14" 1" 20p: 40;40 
20uF 275v 3" 1. 20p: 4500i900900,rF 
31)v 2,"14" 50s: 40004F 35v 3" 1;" 
40p: £00,.F 35vt 3" 14" 35p: 2500i,F 
40ví 24' < 15" 40p: 40004F 18v 2" 1" 
20p: 47;'F 25v 1h" - 4" 15p. 
Matclted pair of. bookshelf speakers. 
Teak finiish, size 12",8", 5". 8x5 8" 
ohns ceramic, 5 watts RMS. Complete 
witi cin leads. £31.00 pair. 
Thora TV IF chassis, 950 series 
(less valves), £1 75. 
UHF 625 transistor push button tuner 
(NSF Telefunker) as used on Decca 
M524(0. Brand !lev./ and boxed, £3.25. 
Liglht Dependent Resistors (RCA 
sg3536) 30p each, 4 for £1-00. 
P -C Beards (niot computer panels) 
1 ofl 6 'transistor single wave band. 
1 of 4 transistor audio. 1 off 3 transistor 
£1 65V three boards. 
Ran K EVR Teleplayer colour trans- 
later panels, tgpe and components 
on -Levu panels listed as follows, £2.50, 
each panel. Z305-14 off BC148: 
2 RCA ca3054 (ii): 1 crystal 4-433618 
MHz -Z607-12 off BC148: 1 BC108: 
1 BC158v 1 RCA ca3046 (ic), 1 RCA 
ca3945 (ic): Z603-23 off BC148: 2 
BC'5 ---.612-12 off ME4103: 2 BC - 
251B: I BFY50. 
Mains Droppers, 10 mixed values, 
£1.00. 
Edgewise Level meters, 200íA, 
s ze f" overall. 50p. 
Chrome Plastic knobs, 3 types, 
4 off each with spring clip, £1.25. 
Alt. minium Chassis, 7'4"x 5#"x 21-" 
70p: 110"- 7}" 2;" 85p. 11"v 71"x 21" 
95p, 
BSR P128, similar to HT70 single play, 
withh heavy die cast turntable, less 
cartr dge £11 -00. 
Transistorised FM tuner head, 
with A.M. gang slow motion drive 
88-' CB:Mzs, with circuit diagram, £2.30. 
Ferguson Stereogram Chassis. MW/ 
LW' WI -IF with tuning scale (5+5 watts 
sine evays,) 15 ohms £2850. Post paid 
15 ASSORTED SWITCHES £2.00. 
50-.3 way to 7 way TAG STRIPS, 
£1.25. ALMA REED RELAY TYPE 
DR'H. 3 VOLTS. 55p. 
REPANCO & DENCO COILS. NEW, 
BOXED OUR SELECTION -5 FOR 
£1.25 
Goods rot despatched outside UK 
15íp HIsmdh no charge on orders under £1 00. 
P ease add 10°6 for post and packing on all items except gram d'assis. All items include VAT. 

SURPLECTRONICS 
216 LEAGRAVE ROAD, 

LUTON, LW IJD, BEDS. 
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s fE 
v 

132 Big Pages 
Includes dozens of 
useful & interesting 
circuits you can build; 
data; hundreds of 
pictures, transistor 

u equivalents list and \ hundreds of new Iine.s. 
.=-_- 

'\NsN Packed with infor- 
mation. Only 35p. 

rUPE,PSON/C OffleAreERIC/CE-Oadeaallffeaf1ellite hlt7/ 
RESISTORS 

CARBON FILM 
}55" 1 SI to 1M: 5%, 1:M2 to 10M: 10% E12 
iW 10 to 100: 5%, IM2 to 10M: 10% 
E12 110 to 910k: 5% Ell & E24 1p each 
METAL OXIDE 
0W 100 to 1M: 2% Lit & E24 4p each 
WIREWOUND 
3W 0.22 0, 0.27 0, 0-330, 04712: 
10%, 105% 17 each 1.20 to 2700: 5% Ell lap each 
Other ranges stocked. See our catalogue 
for detalle. 
E12: 10, 12, 15, 18, 22, 27, 33, 39, 47, 56, 
68, 82 and decades. 
E24: 11, 13, 16, 20, 24, 30, 36, 43, 51, 62, 
75, 91 and decades. 

POTENTIOMETERS 
Rotary miniature carbon 
track t" spindle. 
Values available: 5k, 10k, 
25k, 50k, 100k, 250k, 500k, 
1M, 2M. 
Log. Single -gang 18p 
Lin, Single -gang 1+ 1K) 18p 
Log. or Lin. Single -gang with 
switch 33D 
Log- or Lin. Dual -gang 
without °witch 49p 

Slider 60mm track. Metal 
cared: overall length 86.15 
(knob extra 7P) 
Values available: lk; 5k; 10k; 
25k; 50k; 100k; 250k; 500k; 
1M; 2M. 
Lin. Single Gang 88p 
Log Single Gang 38p 
Lin or Log Dual Gang 45p 
Preset.: 0.1W Vertical or 
Horizontal. 
100 0, 220 0, 470 0, 1K, 2k2, 
4k7 10k, 22k, 47k. 100k, 
220k, 470k, IM 7p each 

CAPACITORS 
Sub -miniature 
Axial lead electrolytic 
Mid V Price Mid V Price 
1 83 Bp 68 6.3 Op 
1.5 63 6p 68 16 Op 
2-2 83 6p 68 63 14P 
3.3 63 6p 100 4 Op Mid V Price 
4.7 63 Op 100 10 Op 470 6.3 Op 
6.8 40 Op 100 25 Op 470 10 14p 
6.8 63 6p 100 40 Op 470 25 16P 
10 25 Op 100 63 18p 470 40 Sop 
10 63 6p 150 6.3 Op 880 6.314p 
15 16 Bp 150 16 Bp 680 16 18p 
15 40 6p 150 25 8p 680 25 25p 
15 63 6p 150 40 14p 680 40 28P 
22 10 Op 150 63 16p 1000 4 14p 
22 '25 Bp 220 4 Op 1000 10 16p 
22 63 Bp 220 10 Op 1000 10 25p 
33 6.3 6p 220 16 Op 1000 25 28p 
33 16 Op 220 25 14p 1500 6.3160 
33 40 6p 33 40 8p 1500 10 25p 
47 4 6p 220 63 25p 1500 16 28p 
47 10 8p 330 4 8p 2200 6.3 25p 
47 25 6p 330 10 Op 2200 10 25p 
47 0 Op 330 16 14p 3300 6.3 28p 
47 83 6p 330 63 28p 4700 4 28p 

MAINS 
CONNECTORS 

I'360 3 -pin 1 -IA Chassis Plug with 
Line Socket 38p 

SA2190 3 -pin 5A Chassie Plug 25p 
SA1862L ins Socket for 
SA2190 28p 
P437 3 -pin 5A Chassis Socket 

with Line Plug Bhp 

Tfi 

TRANSISTORS 
& DIODES 

AC127 189 BY126 13p 
AC128 18p BY127 lap 
AC176 17p BY164 40 
AD161/162 MP BZY88 series 

98p 18p 
BA100 9p 11PF102 86p 
BAI45 22D 
BC107 10p OA200 7p 
BA108 10p 0071 20p 
BC109 lap EC10D 88p 
BC109C l5p T1043 28p 
BC142 28p W005 SOp 
BC143 26p W04 83p 
BC147 lOp 11914 4p 
BC148 lOp 1N4001 Bp 

11, 
BC168C 1ßp 24 003 

1E400267p 
BC169C 12p 1N4004 7ip 
BC178 17p 11.14005 ep 
BC182L 10D 1N4006 S}p 
BC183L 12p 1N4007 9p 
BC184L lSp 1N1148 4p 
BC212L 14p 2N1302 20p 
BC213L 15D 211303 20p 
BC214L 18p 211304 80p 
BCY71 22p 2N171] S4p 
BD331 45D 2N2219 25p 
BD132 54p 2,72646 45p 
BD131(13D132 2262905 38p 

MP 11-20 2N29260r lOp 
BD135 86p Ye 12p 
BD139 49p Gn 18p 
BD140 69p 224'3053 18p 
BF258 35p 2N3055 49p 
BF259 25p 2N3819 22p 
BF%29 SOp 2N5459 51p BF830 38p 7400 18p 

' BF%84 30p 7413 39p 
BF%85 38p 7447 5140 BFx87 80p 7473 54p BF%88 25p 7474 45p 
BFY50 20p 7490 98p 
BFY51 22p 7493 93p 
BFY52 20p 74121 89p 
L.E.D. RED 
2mcd r only 
Panel mtg. clip 

lop 

(Other colours and 7-seg. 
5P 

in our catalogue) 

INTEGRATED 
CIRCUITS 

CA2046 (14 -pin DIL) 89p 
LH0042CH (T099) 54.25 
MC1S10P (14 -pin DIL) 52.50 
MC1496 (ÚA796) (14 -pin DIL) 
M FC4000B p 

F06040 
p 

31F06040 
NE555V (8 -pin DIL) 65p 
801495 (14 -pin DIL) 42.70 
863402 (14 -pin DIL) 51.89 
µA741C (8 -pin DIL) 88p 

µÁ741C (14 -pin DIL) 45p 
µA747C (14 -pin GIL) 81.05 
pA748C (8 -pin DIL) 89p 
ZN414 (TO38) 51.80 

VOLTAGE REGULATORS 
µA7805 5V 1.5A 1103) 1175 
µA7815 15V 1.5A (1.03) 41.75 
MVR 5V, 12V, 15V, 500mA 

(T03) 6160 
µA78M05 5V 500mA 

(Plastic power) Li -20 
µA78M15 15V 500mA 

(Plastic power) 5130 
µA78L05 5V 100nrA (T092) 601 
µA78L15153'100mA (T092) 001 
µA723C Variable 2 to 37V 

(T099 or 14 -pin DIL) 75p 
Our catalogue contains applica- 
tion circuits and data for all 
the above I.C.'e and many more 

DISCOUNTS 
Details lc our catalogue. Start collecting 

MES Discount Vouchers NOWT 

SWITCHES 
Rotary adjustable etop.1 pole, 
2 to13 way; 2 pole, 2 to 
way; pole, S Poll e, 2 to 4 way;; 
4 pole, 2 or 3 way 88p each 
Slide Sub -min DPDT Po 
Slide Min. DPDT lap 
Push to make Non -locking 
SPST 
Push -on, Push -of Locking 
DPST 250V 4A 

ticker 
White DPST 25ÓV 

A p 
Rotary Maine DPST 25040V 
2A 20p 
Toggle with ON/OFF plate 
DPDT 250V 1.5A Pap 

BCD OUTPUT 
SLIDE SWITCH 
Marke the end of the old- 
fashioned thumb -wheel switch With7- With 7eegment type read- 
out. Full details in our 
catalogue. 5188 

PLUGS & SOCKETS 
DIN PLUG CHASSIS 

SOCKET 
2 -pin 8 Op 
3 -pin p 
4 -pin 10p 7p 
5 -pin A (180°) 10p 7p 
5 -Pin B (24Q°) lop 7p 
O -pin lop SD 
SACK PLUGS 
tin. Std. Mono Plastic Barrel 
tin. Std. Mono Metal Barrel 
tin. Std. Stereo Plastic Barrel 
tin. Std. Stereo Metal Barrel 
2.5mm Plastic Barrel pp 
2.5mm Metal Barrel 15p 
3.5mm Plastic Barrel 9p 
3.5mm Metal Barrel lop 
JACK CHASSIS SOCKETS 
2.6mm Open -type metal 
3.5mm Open -type metal 
t Std. Mono Open -type metal t" Std. Mono Moulded with 2 

break contacts 14p 
t"Std.Stereo Open -type 

metal 15p t" Std. Stereo Moulded with S 
break contacte 18p 

PHONO 
Plastic -topped Plug Op 
Screened Plug 121 tiy 
Chassis Socket Single 4p 
Chassis Socket Twin Op 

TRANSFORMERS 
LT700 min. output. Pri. 1k2; Sec. 

5 0 200mW bop 
Sub -min mains 6-0.6V 100mA 95p; 

12-0-12V SOmA 96p 
(Size both approx. 30 x 27 x 25mm) 

Min. mains 
0-6V 500mA, O.6V 500mA 
0-12V 250mA, 0.12V 250mA 
0-20V 150mA, 0-20V 150mA 
0-24V 125mA, 0-24V 125mA 
Maine MT3AT: Sec: 12-15- 

20-24-30V 2A 4380 
Mains MT206AT: Sec: 0.15- 

20V 1A, 0-15-20V IA 5398 

18p 
sip 
18p 
80p 

Bp 

lep0p 

21-36 
21.88 
5188 
5188 

P.O. BOX 3, RAYLEIGH, ESSEX. Tel. Southend-on-Sea (0702)44101 

VAT Please add 8% to the final total. Post and packing FREE in U.K. 
(I5p handling charge on orders under £I). 

First-class post pre -paid envelope supplied free with every order. 

ORGAN 
CONSTRUCTION 

A Full Scale Electronic Organ that you can 
Build to Your Own Specification. 

FULL CONSTRUCTIONAL DETAILS 
IN OUR LEAFLETS 
Leaflet MES 51: Price 15p. 
describes a fully polyphone 
basic organ which can later be 
used as the basis of a large 
sophisticated Instrument. 
Leaflet MES 52: Price 5p 
continues the description of 
the MES 50 series organs and shows you how 
to add a second keyboard with Iota more stops. 

THE AMAZING DMO2 
A ready -built, tested and guaranteed digital 
master oscillator. Accurately generates the top 
13 notes for your organ system and reduces the 
complete tuning of your organ to ONE SIMPLE 
adjustment. New design gives selectable C to C 
output ranges of (approx.) 4k to 8k (highest) or 
2k to 4k or lk to 2k, etc. right down to 16Hz to 
3211.1 And this new compatible design le even 
smaller:-only 3.5in x 3.7ín Including gold- 
plated edge connexion. 
DMO2T includes built in variable depth and 
rate frequency shift tremulant. 
DM02 112.25 DMO2T 814.25 
SAI 110: 7 -stage frequency divider In 14 -pin DIL 
package. Sine or square wave input. Square 
waveoutput utput may be converted to saw -tooth 
51$0 each or 8 for 50.94 or 12 for 218.18. 
Keyboards high quality, fully sprung. 
Flat -front 98 -note F to E 815.95 
Sloping -front 49 -note C to C 215.95 
Sloping -front 61 -note C to C 220.44 
Swell pedal with 10k log, pot 88.88 
°Spring Line Unit (Short) 4305 
°Spring Line Unit (Long) 2229 
*Reverberation Driver Module 2534 ° S.A.E. please for full details: leadet MES 24. Gold -clad phoenhor-bronze wire 80p per yd. Palladium earth bar l5p per octave length. 
Contact Blocks 2 -make (GB2) 22p 
Stop Tabs rocker type not engraved (white, red, grey or black) with DPDT switch 59p 

SPECIAL OFFER 
5W Audio Amp 1C TBA 810S 
with Data and Circuits Price 
£1.00. 

"ELECTRONICS TODAY 
INTERNATIONAL" 

4600 SYNTHESISER 
We stock all parts for this brilliantly designed 
synthesiser. This includes all the P.C.B.s, metal- 
work and drilled and printed front panel giving 
a truly professional finish. Authoritative opinions 
agree the E.T.I. International Synthesiser is 
technically superior to most of today', modele. 
Complete constructional details in our booklet. 
available shortly. B.A.E. please for price list 
and specification. 

We also stock all parts for the P.E. Synthesiser 
and Minisonic. 
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PE SCORPIO Mk2 
ignition system kit 
new from 
ELECTRO SPARES 

6 OR 12 VOLT 
*+ VE AND- VE GROUND 

Here's the new, improved version of the original PE 

Scorpio Electronic Ignition System-with a big plus over 
all the other kits-the PE Scorpio Kit is designed for both 
positive and negative ground automotive electrical 
systems. Not just+ve ground. Nor just-ve ground. But 
both I So if you change cars, you can be almost certain 
that you can change over your PE Scorpio Mk. 2 as well. 
Containing all the components you need, this Electro 
Spares PE Scorpio Mk. 2 Kit is simply built, using our easy - 
to -follow instructions. Each component is a branded unit 
by a reputable manufacturer and carries the manu- 
facturer's guarantee. Ready drilled for fast assembly. 
Quickly fitted to any car. 
When your PE Scorpio Mk.2 is installed, you instantly 
benefit from all these PE Scorpio Mk. 2 advantages. 

* Easier starting from cold * Firing even with wet or 
oiled -up plugs * Smoother running at high speed 
* Fuel saving * More power from your engine 
* Longer spark plug life * No more contact -breaker burn 

Electro Spares prices: 
Deluxe Kit only £10.85 inc. VAT and p & p. 
Ready Made Unit £13.65 inc. VAT and p & p. 
State 6V or 12V system. 
Send SAE now for details and free list. 

FM VARICAP STEREO TUNER 
As featured in the May 1973 issue of 'Practical Electronics'. 
Superb Hi-Fi tuner Kit now available from Electro Spares. 
Including cabinet and all components - pre-set Mullard 
modules for R.F. and I.F. circuits. Motorola I.C. Phase Lock 
Loop Decoder for perfect stereo reception. No alignment 
needed. Guaranteed first time results - or send it back, and 
we'll return it in perfect order (for a nominal handling charge). 
Electro Spares price only £28.50 inc. VAT and p & p. 

'GEMINI' STEREO AMPLIFIER 
A superb unit with a guaranteed output of 30 watts RMS per 
channel into B ohms. Full power TH D is a mere 0.02%, and 
frequency response is -3 dB from 20 Hz to 100 kHz into 8 or 
15 ohms. Electro Spares have already sold 100s and 100s of 
these Kits. Get yours now I Depending on your choice of 
certain components, the price can vary from £50 to £60 inc. 
VAT and p & p. 
* All components as specified by original authors, and sold 

separately if you wish. 
* Full constructional data book with specification graphs, 

fault finding guides, etc. 55p plus 9p postage. 
* Price List only. Please send S.A.E. (preferably 9 x 4 

minimum) for full details. 

ELECTRO SPARES 
SSThe Char¡urrrcnl CrrNrr n! flip Nrulh 
288 ECCLESALL RD., SHEFFIELD S11 8PE (C) 
Tel: Sheffield (07421668888 

VALVE BARGAINS 
Any 5 50p, 10 75p, 50 
£3.30, 100 £6.40. Your 
choice from the fol- 
lowing list: 
ECC82, ECL80, EB9I, EF80, 
EFI83, EF 184, PC86, PC88, 
PC97, PC900, PCC84, 
PCC89, PCC 189, PCF80, 
PCF802, PCF805, PCL82, 
PCL84, PCL85, PCL805, 
PCL86, PFL200, PL36, 
PL504, PY33, PY8I, PY800, 
PY88, EH90, 30FLI, 30FL2, 
30PLI4. 
Colour Valves 25p each 
PL508 PL509, PY500/A 

Press 4 Button UHF 
Tuners £2.50. 

AERIAL BOOSTERS 

We make three types of 
Aerial Boosters all for 
set top fitting, with Co -ax 
Plugs and Sockets. 

BII-For Stereo and 
Standard VHF Radio 

B12-For the older VHF 
Television, please 
state BBCI and ITV 
Channels. 

B45-For mon. or colour 
this covers the com- 
plete UHF band. 

All Boosters are com- 
plete with Battery and 
take only minutes to fit. 

Price £3.40 each 

BARGAIN PACKS 
All Components in the Bargain Packs are unused 
and marked. 
Pack I-Polyester (C280) Axial Leads Capacitors- 

250V/W & 400V/W, very good mixed selection from 
0.01 UF to 2.2 UF. Price 100 £1, 1000 £8 (our choice). 

Pack 2.-Electrolytic Capacitors-complete mix 
selection from I UF to 1000 UF, and from 10V/VV to 
63V/W. Price 100 £I.50, 500 £6 (our choice). 

Pack 3.-Transistors-any 10 80p, any 100 £7 (your 
choice). AC I28 - AC 176 - BC 1 13 - BC' 15 - BC 135 - 
BC153 - BCI71 - BC172. 

Pack 4.-15 Mixed Plugs, mixed selection of co -ax, 
dint -3-5 pins, jack standard-3.5mm-2.5mm. Price £I. 

Prices include V.A.T. P. & P. under £I/10p, LI to £3/15p, 
above £3/20p. Overseas at cost. Money back guarantee on 
all orders. 
ELECTRONIC MAILORDER LTD., 62 BRIDGE ST., 
RAMSBOTTOM, BURY, LANCS. Tel. Rams. 3036. 

/ CJL PRICES INCLUDE P&P AND V.A.T. 

et/AERIAL, telescopic, 15-120cm 
DAERIAL, telescopic,h and y swivel , 15-80cm. 

BIB HI-FI ACCESSORIES 
DCASSETTE TAPE RECORDER CARE KIT 

OCASSETTE SPLICING AND EDITING KIT 
EHI -FI STEREO TEST CASSETTE (" TAPE EDITING KIT 
DGROOV-KLEEN RECORD CLEANER . 

EARPHONE, stethoscope style, 8 ohm dynamic . 

DHAND DRILL,(Leytool), compact precision drill, 
5/16"chuck.Geers totally enclosed.S/L bearings. 

INTEGRATED CIRCUITS 
DAUDIO POWFR AMPLIFIER (National) LM380 
DA.M.RADIO RECEIVER(RCA) CA3123E 
OF,M. STEREO DECODER (Motorola) MC1310P 
DTIMER(Signetics) NE555V f0.78 
VOLTAGE REGULATOR (Fairchild) uA7805 f1.70 
DVOLTAGE REGULATOR(Signetics) NE550A £0.80 
D.I.L.SOCKETS(Pk of 3) 8 or 14 pin £0.50 
DKEYNECTOR. rapid connect to mains -single/ multiple 
leads .BuiIt- in piano switches peon & 13A fuse £3.20 
LOCKFLEX RULE (Rabona Chesterman),3m/loft 
precision pocket rule.Easy to read, 13mm/9"wide 
steel tape.Blade length lockable -power return. 
A superb rule f0.93 
DMICROPHONE,Iightweight dynamic, remote start 
stop,200 ohms, 100-10kHz,6mV average output . £1.80 
OMULTIMETER, attractive design,Vdc-10,50,250, r 

1,000. Vac -10,50,250,1,000. Idc-100mA.R-150k. £4,95 
SIGNAL INJECTOR, audio through video signals, 
excellent for servicing amplifiers,radio & tv . . £3.92 
SOLDERING IRON ,25 WATT,( Antee) , X25,240V, 
Very low leakage,1/8"long Ilfe bit(interchangeable) £1.85 
03/32"bit £0.45 03/16"bit £0.45 DElement £0.95 
IOSTAND, ST3,High grade base,chrome plated 
spring, sponges and eccornodation for spare bits . £0.95 

SPEAKER ,miniature, 75mm dla, 8 ohms. . . f0.80 

£ 1 20 
£1.78 

£1.95 
£1.50 
£2.10 
£1 35 
£1.85 
£1.00 

£2.99 

£1.00 
£1.40 
£2.80 

CJL LTD. P.O. BOX 34,CANTERBU RV. CT1 IYT 
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MK 
CAPACITIVE DISCHARGE 
ELE[TROt11[ IGNITION HIT -.4 

"Sparkrite MK 2" Is a high performance, high quality, capacitive discharge, electronic 
ignition system. Sparkrlte completely eliminates problems of the contact breaker. Misfire due i. 

to contact breaker bounce is electronically eliminated, contact breaker burn Is eliminated, the condition of the contacts Is not relevant to the performance of the ignition, and the system 
le no longer dependant on the dwell period for recharging. 
Sparkrlte will give you: Up to 20% better fuel consumption, :natant all weather starting, 
cleaner plugs, faster acceleration, higher top speed, longer coil and battery life, efficient fuel L burning and less sir polutlon, smoother running, continual peak performance. 
The Kit comprises everything needed. All ready drilled and guaranteed components and parts. 
Prices: D.I.Y. assembly kit£10.93". Ready built unit £13.06. (Both to fit all vehicles with toll/distributor 
ignition up to 8 cylinders.) Switch for Instant changeover from "Sparkrlte" ignition to conventional 
ignition £2.79. R.P.M. limiting control £2.420. Details of more specialised units on request. 

'Inc. V.A.T., p 6, p. CALL IN AND SEE US FOR A DEMONSTRATION. 

e 

NNELUIIEs of WALSALL 

ALUMINIUM FLUORESCENT 
BOXES LIGHT I 

' 

Prices Include lids, screws and 
V.A.T. (Q8%). Add 18p to the total 
order value for postageand packing. 
No. 7 51"x21"x1 "high 47p 
No. 8 4" x4" x1 "high 48p 
No. 9 4" x21"x1 "high 46p 
No. 10 51" x 4" x 1 " high 49p 
No. 11 4" x 2t" x 2 high 48p 
No. 12 3" x2 x 1" high 38p 
No. 13 6" x 4" x 2' high 58p 
No. 14 7" x 5" x 21" high 75p 
No. 15 8" x 6" x 3' high 93p 
No.16 10"x7" x3' high £1.14 

"... You can 
build this reverse 

polarity protected 12 v, 8 w, fluorescent light. Everything need- 
ed is supplied: white enamelled ready drilled metalwork. 
ready drilled heatslnk, printed circuit board, high quality corn. 
ponente and transformer, end caps, cable, the fluorescent tube, 
nuts bolts washers, and simple assembly and operating 
Instructions. Prices: Assembly kit £3.19". Ready bullt£3.78e. 

Diffuser £59pe. ° Inc. V.A.T. p. and p. 

t 

1 

Me« o 
e72 a at s 

MI 8a 
ORDER NOW 

TO Electronics Design Associates 
Dept P W4 

82 Bath Street, Walsall, WS1 30E. 
Phone 33652. 

FROM Name 

QTY 

Address 

Please Supply 
SPARKRITE MK 2 DIY Assembly kits 
to build Neg. or Pos. ® £10.93 
SPARKRITE MK 2 Ready Built 
Negative earth ® £13.86 
SPARKRITE MK 2 Ready Built 
Positive earth ® £13.86 
Ignition changeover switches ® £2.79 
R.P.M. Limit systems in the above 
units ® £2.42 
Fluorescent light assembly kits 
® £3.19 
Fluorescent light built units ® £3.78 
Diffusers for the above ® 59p 
of number alum. boxes 
of number alum. boxes (a®J 

of number alum. boxes 
I enclose cheque/P.O.s for £ 
Cheque No. 

(Send SAE if brochure only required) 

TTL & SEMICONDUCTORS 
FAST DELIVERY PRICES 
Type 1/24 25/99 100+ 
7400 0.14 0.13 0.12 
7401 0.15 0.14 0.13 
7402 0.15 0.14 0.13 
7403 0.15 0-14 0 13 
7404 0-18 011 0-15 
7405 0.18 0.16 0.15 
7408 0.10 010 0.15 
7410 0-15 0-14 0.13 
7412 0-23 0-21 0-20 
7413 0.33 0-32 0.31 
7417 0.33 0.32 
7420 0.15 0.14 
7427 0.31 0.29 
7430 0.15 0.14 
7432 0.31 0.29 

AT LOWER PRICES! 
INCLUDE VAT (AT 6%) 

Type 1/14 25/99 100+ Type 1/24 25/99 100+ 
7437 0.31 029 0'27 7476 0.35 0-32 I-31 
7440 0.15 0.14 0.13 7480 0.50 0.47 0.44 
7442 0.73 0 60 0.64 7483 0.95 0.09 0 83 
7445 0.99 0 92 0.86 7486 0.34 a 33 0.31 
7447 0.98 0 96 0.87 7489 3.56 3.33 2.96 
7450 0.15 0.14 0.13 7490 049 0 48 046 
7451 0.15 014 0.13 7492 0.54 0.50 0 47 
7453 0.15 014 0.13 7493 0.51 0-S0 0.47 
7454 0.15 0.14 013 7495 0 73 0.68 0.14 
7460 0.15 0.14 0.13 7498 0.83 0 78 0-73 

0.31 7472 0.29 0.27 0.25 74107 0.34 0.33 0.31 
0.13 7473 033 0.32 0.31 74121 044 0.33 0.31 
027 7474 0.33 0.32 0.31 74123 0.70 0 66 0.14 
0.13 7475 0.51 049 0.47 74157 0 87 0.81 0.72 
0.27 7476 0.35 0.32 0.31 74175 0.99 0.95 0.84 

1 N4148 4p, 1N4001 Co, 1N4002 Sp, 1N4003 sp, 1N4004 6p, ZTX107 10p, ZTX108 
alp, ZTX109111p. 
All devices full spec. by famous manufacturers. TTL MAY BE MIXED FOR 
QUANTITY PRICES. S.A.E. for catalogue (includes TTL. pin layout guide). 
10p P. & P. on orders under £2, otherwise POST FREE. 

J. C. JONES (Dept. PW3) 
46 BURSTELLARS, ST. IVES, HUNTINGDON PE17 4XX 

(Mail Order only) 

FELSTEAD ELECTRONICS (PW90), CLCHHEADE, CHESHIRE E8 4E2 
STYLI. Replacements for virtually all ACOS, BSR, COLLABO, GARRARD, PHILIPS, 
ROSETTE, SONOTONE. Single Tip: Sapphire 19p, Diamond 875. Double Tip: Can be 
Stereo/LP+78 or ST/LP Sapphire 87p. Double Tip: Diamond ST/LP+Sapphire 78 65p. 
Diamond ST/LP+Diamond BT/LP 01.26. For GOLDRING Diamond 0800, 0800H and 
0860 at 1810 each. 0800E at 64.10. Charges 10p any quantity FREE LIST (FOR SAE) 
FULL DETAILS STYLI AND CARTRIDGE EQUIVALENTS including SHURE, 
PICKERING. AUDIO -TECH, B a O, AND MANY MORE STYLI FOR MAGNETIC 
AND CRYSTAL PICK-UPS. 
CARTRIDGES. All with styli and fittings. Replacements for ACOS GP/91 BC (Stereo- 
mono compatible eeriee) at 11.20, GP93 Stereo at 1110, 0P84 Stereo Ceramic at 12.80. 
Actual GP67.2, Front switch at 1110. for BOB X3H, 19H and SAM at 11.60 each. 8K9H 
and SK5M at 11.80 each. TC8H at 61.60. TCS Stereo, 3 pine 68.80; charges 10p any 
quantity. 
RECORDING TAPE. ALL FINEST BRITISH MYLAR 6" 6901t. 40p; 6" 900tt. SOp; 
5t" 120016.114p, 7" 1800ít. 11.10. Charge( for 5" and 6f". 1.418p each; 5 and over, 33p the 
ot. Charges for 7", 1-3 169 each, 4.6 86p the lot, 6 and over 40p the lot.. 

CASSETTES with screws, in library cases. C60- 8Sp. C90 -44p, 0120--509 each. (Charges 
up to five, 6p each, dz to ten, 23p the lot). 
SPEAKERS 21", 3, 8 or 64 ohms (state which) 66p. (Charges lOp each.) 

CONNECTING WIRE. Pkta of 6 coils, asstd. cols each Oyds. Solid core 190 Flexible 81p 
(Charges lOp per pack). 
EARPIECES. Magnetic 2.5mm or 3.5mm plugs (state which) 19g. CRYSTAL (3.5mm only 
86p. (Charges all IOp up to 6). 
VIBRATORS. 7 pin SYNCH. (12557 type) 76p. 4 -pin NON-aynoh (121HD4) 461, (Charges 
all lop each). 
Send BAR for free styli, cartridge, accessories and components list. All prices include VAT. 

higher pay? "New Opportunities" shows 
you how to get them through a low -coat 
home study course. There axe no hooka to 
buy and you can pay -as -you -learn. 

ENGINEERS 

This 76 page 
FREE book 
shows how! 

YOURSELF FOR A 

BETTER JOB WITH MORE PAY! 
Do you want promotion, a better lob, This helpful guide to success should be 

read by every ambitious engineer. 
Send for thin helpful 76 page FREE book 
now. No obligation and nobody will call 
on you. It could be the best thing you 
ever did. CUT OUT THIS COUPON IMIMNM 

CHOOSE A BRAND NEW FUTURE HERE! II 
Tick or state subject of interest. Post to the address below. 

Build -As -Yon -Learn 
PRACTICAL RADIO 
AND ELECTRONICS 
(with kit) 

Electrical 
Engineering 

Electrical Installations 
and wiring 

Electrical 
Draughtsmanship Cl 

Electronic 
Engineering 

Computer Electronics 

Computer 
Programming 

General Radio and 
TV Engineering 

Radio Servicing, 
Maintenance and 
Repaira 

CITY AND GUILDS 
Installations and 

Wiring D 
CITY AND GUILDS 
Electrical 

CITY AND GUILDS 
Telecommunications 

Radio Amateurs' Exam 
etc. etc. 

Electrical Transistor 
Mathematics D Technology 

To ALDERMASTON COLLEGE Dept. EPW-02, Reading RG7 4PF 

NAME (Block Capitals Please) 

ADDRESS 

Other subjects 

Accredited by C.A.C.C. 

EPW-02 

POST CODE 

Age 

Member o/ A.8.C.C. 

HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 
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ALL OUR PRICES INCLUDE V.A.T. 
BSR HI-FI AUTOCHANGER 
STEREO AND MONO 

-el F 

Play, 12", 10" or 7" records 
Auto or Manual. A high 
quality unit backed by BSR ir reliability with 12 months' 
guarantee. AC 200/250,. _.- 
Si 

Ye 

Nee 184 x 11än. .i 
Above motor board Slin. 
Below motor board Olin. 
With STEREO/MONO CARTRIDGE 17.95 Post 45p. 

PORTABLE PLAYER CABINET 
Modern design. Size 16" x 15" x 7" reline 14.50 covered. Large front grille. Hinged Lid. Chrome 
Satin,. Motor board cat for Garrard deck. Post 459. 
Few only, in red and black. 

SOLID MAHOGANY PLINTH 
With P.V.C. Cover. Cut out for most £6.50 B.S.R. or Garrard decks. 
Sise 12l x 14; x 71in. 

Post 4ßp 

BSR JUNIOR 
SINGLE PLAYER 

¡ 

or tted dub 4-speedpick-up 

separate separate arm fitted OV--- _// 
LP/7S turnover mono £4.95 compatible cartridge. Poet 25p 

s 

R.C.S. DISCO DECK 
SINGLE RECORD PLAYER 

Fitted with auto atop. stereo/mono cartridge. Base - 
plate. Sise llio x 81in. Turntable. Sise Tin diameter. A/C 
mains. 220/250V motor has a separate winding 14 volt to 

8 speeds playa all size Poat 
power a small sizeer. £5.50 records. 24p 

COMPLETE STEREO SYSTEM 
Two lull airs loudspeakers 18; x 10 r 81ín. Player 
unit clips to loudspeakers making 1t extremely compact. 
Overall size only 18; x 10 x Olin. 8 watts per 

' channel, plays;"' 
W records 83( 
rpm 45 rpm., 
Separate vol -i 
urne & tone 
controls 240e 
AC mains 

08 

Attractive Bargain Price 

Teak finish E25 
Weight 181ós. 85p carriage 

SPECIAL OFFER! 
SMITH'S CLOCKWORK 
15 AMP TIME SWITCH 
0-60 MINUTES 
Single pole two-way Surface mounting 
with firing screw,. Will replace exlsting 
well switch to give light for return home, 
garage, automatic anti -burglar lights etc. Variable knob 
Turn on or off at tall or intermediate setting.. 
Folly insulated. Makers last 11aí price 1450. Brand new and 
lolly guaranteed. 

OUR PRICE £2'20 Post 25p. 

CASSETTE RECORDER MOTOR ONLY. 8 Volt. 
Will replace many types. Ideal for models. 1126. 

BLANK ALUMINIUM CHABSIS. 18 s.w.g. 241n aides 
8 x 41. 45D; 8 o Bin 68p; 10 x 7in 65p; 12 x 810 85p; 
14 x 9in 90p; 18 x Sin 90p; 12 x 810 60p; 16 x l0in al. 
ALUMINIUM BOXES 8 x 3 x 3 in. 80p. 4 x 4 x 4in. 709. 
8 x 4 x 4 in. 809.8 x 4 x 4 in. Y1.12 x 4 x 4 in. a1.80. 
ALUMINIUM PANELS 18 e.w.g. 6 x 4in 12p; 8 x 8in 19p; 
14 x 8in Sup; 10 x 7in 24p; 12 x 51n 26p; 12 x 8in 84p; 
18 x 81.11 84p; 14 x 9in 40p; 12 x 12in 97p;18 x 10in 60p. 

luinch DIAMETER WAVECHANGE SWITCHES 45p. EA. 
2 D. 2 -way, or 2 p. 8 -way, or 8 D. 4 -way,. 
1 p.1 2 -way, or 4 p. 8 -way, or 4 p. 8 -way, 
TOGGLE SWITCHES, ID. 20p; sip. 26p; Op. dt. 80p. 

1138 

R.C.S. STABILISED POWER PACK KITS 
All part. and instructions with Zoner Diode. Printed Circuit 
Bridge Rectifiers and Double Wound Mains Transformer. 
Input 200/240V a.c. Output voltages available 8 or 9 or 12 
or 15 or 18 or 20V d.c. at 100mA or less. 

sk PLEASE 
S A 6iEse 80 

VOLTAGExREQUIRED. 
fll. 2.20 Po" Details209 

R.C.S. GENERAL PURPOSE TRANSISTOR 
PRE -AMPLIFIER BRITISH MADE 

Ideal for Mike, Tape P.U., Guitar, etc. Can be used with 
Battery 9-12v. or H.T. line 200-300V. D.C. operation. Size 
15" x 15" x 0". Response 26 c.p.e. to 25 Bcls, 28 db gain. 
For use with valve or translater equipment. f 125 Post 
Full instructions supplied. Detail. S.A.E. 10P 

NEW TUBULAR ELECTROLYTICS CAN TYPES 
2/850V 14p 
4/850V 14p 
8/850V 18D 
16/850V 22p 
82/500V 60p 
26/25V lOp 
50/50V 10p 
100/25V 10p 

250/26V 14p 
600/25V 20p 
100+100/275v 65D 
150+ 200/275v 70D 
8+8/460V 229 
8+16/4ß0V 269 
16+18/450V 40p 
82+82/850V 40p 

18+18+1ß/276v459 
50+50/300V 50p 
8º+82/450V 60P 

100+50+60/860V85p 
82+82+32/850 66p 
900MFD/850V 95p 
4700/63V 95D 

LOW VOLTAGE ELECTROLYTICS. 
1, 2, 4, 5, 8, 18, 25, 80, 50, 100, 200mF 15V 10p. 

600mF 12V 15p ; 25V 20p ; 50V 80P. 
1000mF 12V 20p ; '25V 85p ; 50V 47p ; 100V 709. 
2000mF 6V 25D ; 26V 92p ; 50V 57p ; 4700/138V 95P. 
2500mF 50V 82p ; 3000mF 23V 47p ; 50V 65p. 
6000mF 68' 25 ; 12V 42p 24V 75p ; 85V 85p ; 50V 96p. 
500V-0001 to 0.05 4p; 0-1 10p; 0-25 129; 0-47 25p. 
CERAMIC 1pF to 0 01mí, 4p. Silver Mica 2 to 6000pF, 4p. 
PAPER 850V-0.1 7p; 0.5 180; ImF or 2mF 150V 15P. 
MICRO SWITCH single pole changeover 209 
MICRO SWITCH sub min 250. 
TWIN GANG. "0-0" 208pF+176pF, 2140. 
Slow motion drive 8850E -r 885pF with 25pF ,- 2801, 509; 
500pF standard twin gang 75p. 120 PF twin gang 50p. 
SHORT WAVE SINGLE. 10pF, 80p; 250F, 559; 50pF, Sop. 

ELAC 9x 5in. HI -PI SPEAKER. TYPE 59RM. THIS 
FAMOUS AND WIDELY USED UNIT NOW 
AVAILABLE AT BARGAIN PRICE 
10 WATT, 8 OHM. CERAMIC MAGNET. 

NEON PANEL INDICATORS. 250V AC/DC Amber, 80p 
RESISTORS. 4 w., 1 w., 1 w., 20%, 1p; 2 w. SD. 10 t2 to 10M 
HIGH STABILITY. l w. 2% 10 ohm. to 6 meg., 109. 
Ditto 5%. Preferred values 110 ohms to 10 meg.. 4p. 
WIRE -WOUND RESISTORS. 5 watt, 10 watt, 15 watt, 
10 ohm. to 100E, lop each; 2w 0.5 ohm to 8.2 ohms 10p. 
TAPE OSCILLATOR COIL. Valve type, 852. 
FERRITE ROD 8" x }- 20p; 8 x 4" 20p; 8 x I" 10p. 

MAINS TRANSFORMERS ALLL; :Se 
250-0-250V 80MA. 6-8.2A 6250. 
250-0-260 80 mA. 8.8 v. 8 5 a. 8 8 v. 1 a. or 6 v. 2 a. 14.00 
860-0-850 80 mA. 8.8 v 8-S a, 6.8 v, la. or 5 v. 2 a. £6-00 
800-0-800 v. 120 mA., 8.8 v. 4 a. C.T.; 8.0 y. 2 a. 1800 
MINIATURE 200 v. 20 mA., 6.0 y. 1 a. 24 x 24 x lin. 75p 
MIDGET 220 v. 45 mA., 8.8 v. 2 a. 25 x 24 x 2in... 90p 
HEATER TRANS. 8.8 v. 8 amps. 11-20 4 amp. 85D 
GENERAL PURPOSE LOW VOLTAGE. Tapped outputs 
at amp., 1, 4, 5, 6, 8, 9, 10, 12, 15, 18, 24 and 80 v. 14.00 
1 amp., 8, 8, 10, 12. 16, 18, 20, 24, 80, 88, 40, 48, 80 1400 l amp., 0, 8, 10, 12, 18, 18, 20, 24, 80, 86, 40, 48, 80 16 -00 
8 amp., 8, 8, 10, 12, 16, 18, 20, 24, 80, 86, 40, 48, 60 1760 
6 amp., 6, 8, 10, 12, 16, 18, 20, 24, 80, 88, 40, 48, 80 69-76 
3, 5, 8, 10, 13 or 5-0-5 v. 5 amp. £1 80. 8-0-6 v. 500 mA 
90p. 9 v. 1 amp 95p. 12 v. 300 mA 75D. 12 v. 500 mA 
85p. 12 v. 760 mA 95p. 48 v. lamp, tapped 12 v. or 88 v. 
1250. 20V 8 amp. 12. 40V 8 a. £2.50. 22V O 22V 4 a. £8. 
AUTO TRANSFORMERS. 115vto 230v or 280, to 116v. 
150w.1400; 500w.1760; 750w. 115.00; 1000w.118-00. 
CHARGER TRANSFORMERS. Input 200/250v. 
for 8 or 12v., 11. amp. 21.50; 2 amp. 1180: 4 amp. £3 
BATTERY CHARGERS. Ready built with leads and clips 
14 amp. 12 ; 4 amp. 24; 6 amp. £4.60. 
FULL WAVE BRIDGE CHARGER RECTIFIERS: 
8 or 12v. outputs. 14 amp. 40p; 2 amp. 55p; 4 amp. 85p. 

MAINS ISOLATING TRANSFORMER 
Primary 0-110-240v. Secondary 0-240v. 8 amps. 720 
watts. Insulated terminals. Varnish impregnated. Fully 
enclosed in steel case with firing feet. 
Far»Suitable 

for oue.tside 
(Value £19) OUR PRICE £ 12 CB 

SET OF 3 MOTORS 
FOR COLLARD STUDIO 

115 volt TAPE DECK £1.50 Post 50p. 

VOLUME CONTROLS 

5 K. ohms to 2 Meg. LOG or 
LIN. L/8 20p. D.P. 35p. 
STEREO L/8 55p. D.P. 750. 
Edge 5%. B.P. Translator Sbp 

80 Ohm Coax SD yd. 

BRITISH AERIALITE 
AERAXIAL-AIR SPACED 
40 yd. 02; 60 yd. 18. 
FRINGE LOW LOSS I 

On 
per 

Ideal 825 and colour. yd 

Wirewouad controls 15in. diam. 8 watts. 10 ohms to 100E 
BMW, made with long spindles ;in. dia 80p ea. 
DUAL CONCENTRIC POT 500k LOG + 500k LIN D.P. 
switch. Inner spindle Olin; outer spindle Ovin. 75y. 

E.M.I. 131 x 8 in. 2 

SPEAKER SALE ! 
With twin tweeter.. 

£4.50 And crossover. 10 
watt. State 8 or S or 
15 ohm. As illustrated. Post 28p 

With flared tweeter cone andceramic 
magnet. 10 watt.u L95 Ba res. 45-80 cps. L 
Flux 10,000 gauss. 
State 8 or 8 or 15 ohm. Post 25P 

Bookshelf Cabinet f6.60 
Fluted wood front 18 x 10 x lin. Teak Veneer Post 46p 

GOODMANS 6}in. HI-FI WOOFER 
8 ohm, 10 watt. Large ceramic magnet 
Special Rubber cone surround. t 
Frequency response 80-12,000 L 
cps. Ideal P.A. Columns, 
Hi-Fi Enclosure Systems, etc. 
Suitable cabinet 12 x 8 x 6 14.00. 
Suitable Tweeter 12.00. 

ELAC CONE TWEETER 
The moving coil diaphragm gives a good 
radiation pattern to the higher frequencies 
and a smooth extension of total response 
from 1,000 cps to 18,000 cps. Size Si o 
84 x tin. deep. Rating 1[[0f watt, 8 ohm. 
Crossover £1.86 £ 1.90 Post 209 

GOODMANS 
8 in. WOOFER 
8 ohm 12 watt. Deep cone. 
Heavy ceramic magnet. Bu. 
resonance 85 cps. Frequency 
response 80-8,000 cDe. 

Ideal bau unit for £3.75 Hl -Fi systems 

LOUDSPEAKERS P.M. 8 OHMS. 7 x 91n. £125; 1341n. 0180; 
8 x 5in. 6160; Bin. 1175; 10 x 61n. £1.90; loin. £2.00. 
SPECIAL OFFER LOUDSPEAKERS! All Brand New. 
8 ohm, 241n: Olin; 84ín; 5in. 8 ohm, 24io; 25in; 5in x 8in; 
5in. 15 ohm, Olin; 5in; 8 x 4in; 5in x Stn; 7 x 4in; 8 x ß1n. 
25 ohm, Olin: 8in; lin; 6 x 8in; sin. 86 ohm; 8in; Sin. 
80 ohm, 2;1n; Olin. 120 ohm, 

I EACH. 

LOUDSPEAKER VOLUME CONTROL 15 ohm 10 watt 
with lin long threaded bush for wood panel mounting 65D. 

RICHARD ALLAN TWIN CONE LOUDSPEAKERS. Sin. 
diameter 4W 12.50. loin. diameter 6W 12.95: Post Up 
12in. diameter, 8W, 1860; 8 or 8 or 15 ohm models. 
SPEAKER COVERING MATERIALS. Samples Large B.A.I 
Horn Tweeters 2-18Kc/s. IOW 8 ohm or 16 ohm 12.20. 
De Laze Horn Tweeters 2-18 Kc/s, 15W, 8 ohm 14.00. 
TWO-WAY 8,000 c.o.s. CROSS OVER88, 8 or 15 ohm 1118. 
8 -WAY CROSSOVER 850 cue and 8000 cps (25 watt) 11.96. 

GOODMANS CONE TWEETER 
18,000 cps. 25 watts. 8 ohm. Price £3.30. 

ELECTRO MAGNETIC 
PENDULUM MECHANISM 

1 5v d.c. operation over 250 hrs. continuous on 8P2 battery. 
fully adjustable swing and speed. Ideal display, teaching 
electro magnetism or for metronome: strobe etc. 95p, Post EOp 

R.C.S. VALVE AMPLIFIEP 
2 Stage Triode Pentode valve. 3 watt. S ohm output. Volume 
on/oft and tone control. AC mains. Complete and tested. 
With Loudspeaker. £4.50 Post 25p. 

WEYRAD COILS 
P50/1AC-80p. RA2W 85p. Twin Gang 01.10. 
P50/2CC-40p. OPT1 85p. Printed Circuit 86p. 
P50/8CC-40p. LFDT4. gyp. IN STOCK 

COAXIAL PLUG 10p. PANEL SOCKETS 10p. LINE 18p 
OUTLET BOXES, SURFACE MOUNTING 25p. 
BALANCED TWIN RIBBON FEEDER 800 ohms. 7D N. 
JACK SOCKET Std. open -circuit 15p, closed etrca', 28P; 
Chrome Lead Socket 45p. Phono Plug, 10p. Phono Socket 8p 
JACK PLUGS Std. Chrome 20p: 8 5m Chrome 15D. DII 
SOCKETS Chassis 8 -pin IOp; 5 -pin lop. DIN SOCKETS 
Lead 8 -yin 18p; 5 -pin 150. DIN PLUGS 8 -pin 18p; 5 -pin 289 
VALVE HOLDERS 5p; CERAMIC 10p; CANS 5p. 

FM/VHF AERIAL FEEDER CABLE 
800 ohm suitable for stereo 7p per yard. 

BRITISH FM/VHF TUNING HEART 
88 to 108 Mc/. British made. 2 Tran- 
sistor, ready aligned -require, 10.7 Our Price 
Mc/I IF. Complete with tuning gang. x3.95 Connections supplied but some 
technical experience required. 
SUITABLE I.F. STRIP 14.95. Post 20p. 

ALL PRICES INCLUDE VAT MINIMUM POST AND PACKING 20p. CALLERS WELCOME 

RADIO COMPONENT 
Illustrated Brochure, Radio Books & Component Lists 10p. Written guarantee. 
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(Exports Remit cash and extra postage.) 

ALL 
E. M . I . TWEETER K TD 

WOOFER AN 

THE PAIR. Post 45p. 

E5.75 (Available 
separately. 

Woofer £4 25; Tweeter 
£1 90), 

Comprising a fine example of a Woofer 
10f x 81ín, with a massive Ceramic 
Magnet. 44oz. Gauss 18,000 lines. 
Aluminium Cone centre to improve 
middle and top responee. Also the E.M.I. 
Tweeter Stia, square has a special 
lightweight paper cone and magnet flux 
10,000 lines. Crossover condenser and 
full instructions supplied. 
Impedance Standard 8 ohms 
Maximum power 12 watts 
Use} gel Response 25 to 18,000 cps 
Bass Resonance 45 cps 
SUITABLE ENCLOSURE 20 x 18 x Sin. 
MODERN DESIGN. TEAK WOOD FINISH. 

OUR PRICES 

£ 10.50 
Poet 75p 

ELAC 8in. or 10 x 6in. 
HI-FI SPEAKER 
Dual cone plasticised roll sur- 
round. Large ceramic magnet. 
50- 18,000 cps. Bass resonance 
66 cps. 8 ohm impedance. 
8ta. 10 watts £3.75 

TEAK VENEER HI-FI SPEAKER CABINETS 
Fluted Wood Fronts 
MODEL "A". 20 z 13 - Sin. 
For l2tn, dia. £ 10.50 Post 
10M. speaker. 75p 

MODEL "B". 18 10 x7mo. 
For 13 

45p 
Sia. or £6.60 Posi Sto. sp 

LOUDSPEAKER CABINET 
WADDING 18in. wide, 20p ft. 

BAKER RECOMMENDED 12 inch Enclosure 4 cubic ft. 
HI-FI CABINET £1850. Carr. £2 each. 
Sise 80 x 20 x 12in. Teak Finished Fluted Front. 

TEAKWOOD LOUDSPEAKER FRONT GRILLS 
Modernise your cabinets with the Grooved look. Stses- 
iCt" x 101" -75p. 101" x 71"-45p. 

BARGAIN 4 CHANNEL 
TRANSISTOR MONO 
MIXER. Add musical 
highlights and sound effect. 

l to recordings. Will mix 
Microphone. recorde, tape 
and tuner with separate 
controls into tingle output. 
I volt battery £4.50 operated. 
STEREO VERSION OF ABOVE £5 

R.C.S. STEREO FM TUNER 
BRITISH MADE 

This completely caged mains powered HI -Fi 
]G23 Tuner with brushed aluminium facia is British 

made wing the latest circuitry. Post 45p. 

BARGAIN 8 WATT AMPLIFIER. 4 Transistor 
Posh -Pull Ready built with volume, treble and £3.50 bass controls. 18 volt battery operated. 

WAFER HEATING ELEMENTS THIN 
OFFERING 1001 USES for every type of heating and 
drying applications in the home, garage, greenhouse, 
factory (available in manufacturing quantities). Approx. 
size 10i x Bt - ,kin. Operating voltage 200/250V. a.c. 
250 watts approx. Printed circuit element enclosed in 
asbestos fitted with connecting wires. Completely flexible 
providing sale Black heat. British -made for use in photo- 
copiers and print drying equipment. 
Ideal for home handymen and experimenters. Suitable 
for Heating Pads, Food Warmers, Convector Heaters, etc. 
Must be clamped between two sheets of metal or asbestos, 
etc., to make efficient clothes dryers, towel rails --ideal for 
airing cupboards. Ideal for anti -frost device for the garage 
-preventing frozen radiators or acting as oil sump heater. 
Use in the greenhouse for geed raising and plant protection. 
Invaluable aid for bird houses. incubators, etc., etc. Can 
be used in series for lower beat. Or in parallel for higher 
heat application.. 

ONLY 40p EACH (FOUR FOR El -50) 

ALL POST PAID -Discounts roc quantity. 

INCLUDE V.A.T. 
BAKER HI -F1 SPEAKERS BAKER MAJOR 12" 0840 

30-14,500 c/s. 12ía. double 
cone, woofer and tweeter cone 
together with BAKER 
ceramic magnet assembly 
having a flux density of 
14,000 gauss and a total flax 
of 145,000 Maxwells. Ran 
resonance 40 cis Rated 20 
watts. NOTE: 8 or 8 or 
15 ohms must be stated. 

Module kit, 80-17,000 cis 
with tweeter, crossover, baffle 
and instructions. £ 10.95 

Please state 8 or 8 or 15 ohms. 

"BIG SOUND" 
BAKER SPEAKERS 
Robustly constructed to stand np to 
long periods of electronic power. 
As used by leading groups and discos 

Useful response 80-18,000 cps. 
Bass Resonance 65 cps. 

GROUP "25" £7.75 
12iä. 25 watt 
3, 8 or 16 ohms. 

GROUP "35" £8.50 12tä. 85 watt LO 
3. 8 or 15 ohms. 

GROUP "50" 16 £ e50 
15in. 60 watt L V 
8 or 15 ohms. 

GROUP 50/I2in. £ 12.95 50 watt 8 or 15 ohms 7 j7 
Group t- PA Cabinets in stock 
Send for Leaflet. 

MAJOR 100 WATT 
ALL PURPOSE 
TRANSISTOR 
AMPLIFIER 
All purpose transistorised. 
Ideal for Groups, Disco and P.A. 
4 inpats speech and music. 4 way 
mixing. Output 8/15 ohm. a.c. Mains. 
Separate treble and bass controls. 
Guaranteed. Details SAE. 

£49 Care. 
8100 

NEW MODEL -MAJOR SO WATT (39.95 
Carr. £1. 

4 input. 2 -way mixing. 2 outputs separate treble and bau 
controls. Ideal disco or p.a. amp. 

DE LUXE 100 WATT 
VALVE AMPLIFIER CHASSIS 
4 input 10 wide range controls. For Mikes, Discos, Organs 
Guitars, etc. 4, 8 & 15 ohm loudspeakers matching £8800. 

THE "INSTANT" BULK TAPE 
ERASER & HEAD DEMAGNETISER. 
Suitable for cassettes, and all dues of 
tape reels. A.C. mains 200/250V. 
Leaflet B.A.E. ¿3.75 Pod 

QUALITY LOUDSPEAKER ENCLOSURE 
Teak veneered fin thick wood cabinet. Sise 
bun x 181in x Sun. Weight 281bs. This 
cabinet features a wide mesh Silver Grill 
covering a separate compartment for mount- 
ing Tweeters or Mid -Range Horn. The fully 
sealed bass compartment is cut ont for 
%inch Woofer. 27.50 Carr. 85p. 
Rosewood Version £8.50 Carr. 85p. 
Baffle could be cut to take larger speaker. 

SPECIAL OFFERS 
100 Ohm 20 watt Rheostat Olin diam. Ceramic Former. 
Screw Terminals lin. diam. spindle. 95p. Pout 25p. 
AC mains relay 8 pole change over 75p. 

REVERSIBLE 4 POLE MOTOR 
1,400 r.p.m. Reversible 42 Watt. £2.25 spindle 1i" x '/a._", size 31" x 3'. 
A. illustrated, 240v. AC mains. Post 35p 

E.M.I. TAPE MOTOR 
4 vote, 240 v. 185 mA. Sine et x 21 x Olin. LI.85 1200 rpm. Spindle A in diameter. 

Post 800 

HIGH QUALITY - BRITISH MADE 

REGENT 
I2in. 15 watts 
An inexpensive unit for the 
beginner in high fidelity and 
for general purposes. May be 
used to improve any Radio. 
Amplifier, Hi -Pi or Television 
receiver. 
Bass Resonance 45cps 
Flux Density 12,000gaurs 
Useful response 46-13,000cps 
8 or 8 or 15 ohm models. 

£7.75 
DE -LUXE Mk II 
I2in IS watts 

Especially designed to provide 
full range reproduction at an 
economical cost. Suitable for 
ase with any high fidelity 
system. Built-in concentric 
tweeter cone. 
Bass Resonance 30cps 
Flux Density 14,000gaou 
Useful response 25-18,000cps 
8 or 15 ohm. models. 

£9.75 

SUPERB 
I2in. 20 watts 

A high quality loudspeaker, 
its remarkable low cone 
resonance ensures clear 
reproduction of the deepest 
bass. Fitted with a special 
copper drive and concentric 
tweeter cone resulting in full 
range reproduction with 
remarkable efficiency in the 
upper register. 
Bass Resonance 25cps 
Flux Density 18,500gauss 
Useful response 20-17,000cps 
8 or 15 ohms models. 

£ 13.80 

AUDITORIUM 
I2in. 25 watts 

A full range reproducer for 
high power, Electric Guitars, 
public address, multi -speaker 
systems, electric organs. 
Ideal for Hi-Fi and Disco- 
theques. 
Base Resonance 85cps 
Flux Density 15,000gaa.s 
Useful response 25-18,000cD. 
8 or 15 ohms model.. 

£ 12.95 

AUDITORIUM 
I5in. 35 watts 

A high wattage loudspeaker 
of exceptional quality with a 
level response to above 
8,000 cps. Ideal for Public 
Address, Discotheques, Elec- 
tronic instruments and the 
home HI-FI. 
Bass Resonance 86ops 
Flux Density 15,000gaues 
Useful response 20-14,000cps 
8 or 15 ohm. models. 

£ 1.6.50 
Hi-Fi Enclosure Manual containing plane, designa, cross- 
over data and cubic tablea.on SOD. Pool 3p. 

CUSTOMERS FREE CAR PARK OPEN 9-6. WEDNESDAY 9-I. SATURDAY 9-5. Closed for lunch I-15-2-30 

SPECIALISTS 337 WHITEHORSE ROAD a CROYDON 
Telephone 01-684-1665 Buses 50, 68, 159. Rail 5elhurst 
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NEW SINCLAIR IC20 10+10 Watt stereo 
amplifier kit £6.95 (82p) 

PZ20 power supply kit 
AMPLIFIER KITS for above £4.10 (6p) 

I C20 

SINCLAIR CALCULATORS 

Sinclair Scientific Assem. ed £16.95 (£1.70) 
Cambridge Assembled £10.50 (£1-20) 
Cambridge Memory Assembled £1495 (£1 -60) 

FERRANTI ZN414 
IC radio chip with data £1.20(250). Also available 
kit of extra parts to complete a radio £2.55 (47p). 
Send sae for free leaflet. 

SINCLAIR PROJECT 80 
AFU E8-38 (78p) 
Z40 £5.12 (68p) 
Z60 E6.38 (78P) 
016 £7.21 (95p) 
PZS £5.11 (73p) 
PZ8 £7.79 (94P) 
PZ8 £7.38 (90p) 
Decoder £7.75 (89p). Trans for PZ8 £3 85 (70p). 
Tuner £11-62 (£1 -42). Stereo 80 £11 82 (£1.42). 
Protect 805 £29.95 (£3.00). 
Project 805SQ £33.05 (£3-30). 
Project 80 SQ Quad Decoder £15.95 (£1-28) 

ECONOMICAL QUADRAPHONICS 
Introducing the Napulex QA10 
self contained matrix 
quadraphonic synthesizer. Just 
feed the output of any stereo 
system (Including Project 80 or 
60) Into it and hook on 4 
speakers to obtain the latest 
experience in sound. Send sae 
for tree leaflet. Only £1015 (£1.10). 

SINCLAIR 
SUPER IC12 

6 Watt IC power 
amp and preamp. 
With 44 page 
booklet and 
printed circuit 
£1.80 (43P). 

DELUXE KIT FOR THE 1C12 
Includes all parts for the printed circuit and 
volume, bass and treble controls needed to 
complete the mono version £1.80 (31p). Stereo 
model with balance control £3.90 (49p). 

IC12 POWER KIT 
Supplies 28V 0.5 Amps £3.07 (62p). 

LOUDSPEAKERS FOR THE IC12 
5" 8 ohm £1.40 (44e). 5" x 8" 8 ohm LI 75 (57p). 

PREAMP KITS FOR THE IC12 
Type 1 for magnetic pickups, mica and tuners. 
Mono model £1.50 (30p). Stereo model £2.70 
(36p). Type 2 for ceramic or crystal pickups, 
Mono 80p (23p). Stereo £1 60 (30p). 

SEND SAE FOR FREE LEAFLET ON KITS 

BATTERY ELIMINATOR 
BARGAINS 
The most versatile 
battery eliminator ever 
offered. Switched output 
of3, 40, 6, 74, 9end 12V 
et 500 mA E3.00 (80p). 
Other eliminators stocked:- 
250mA:-3 way switched model 

giving 6, 74 and 
9V £2.50 (65p). 

50mA:- 44V £2.40 (40P). 6V £2.40 (40p). 9V 
£2.40 (40p). 74V cassette type £2 80 
(50P). Double 44V + 44V £2.95 (50p). 
6V + 6V £2.95 (50p). 9V + 9V £2.05 
(50p). 

500mA:- Heavy duty deluxe models 6V £2 78 
(65p). 74V £2.70 (65p). 9V E2 70 (65y). 

5-DECS AND T-DECS 
S-DeC £1.98 (36p) 
T-DeC £3.63 (52p) 
µ-0°C A £3.99 (56p) 
µ-DeC B £8.09 (86p) 
IC carriers: - 
16 dll: plain 81p (18p) 
with socket £1.77 (28p) 
10 T05: plain 78p (18p). With socket f1.68 (27y). 

SWANLEY ELECTRONICS 
PO BOX 68, SWAN LEY, 

KENT BR8 8TQ. 
Please add the sum shown in brackets after the price to cover the cost of post and new VAT. Official credit orders from schools etc. welcome. No VAT charged on overseas orders. 

TRANSISTORS (p. & p. 8p.) 
All new and full spec. 
BC107/8/9, BC14718/9, BC157/8/9 all 9p 
BF180 25p, BF182/3 40p, BF184 17p, 
BF187 13p, BFW10 55p, 741 8DIL 34p, 
BF336 35p, 2N3771 £1.10, 2N3441 50p, 
BD131 40p, 2N3055 45p, NE555 67p. 

EX COMPUTER PC PANELS 
4 x tin packed with semiconductors 

and top quality resistors, capacitors, 
diodes etc. Guaranteed min. 35 tran- 
sistors, plus data 25 boards £1 (30p) 

ELECTROLYTICS 
2,2O0µ 63v 
2,000µ 50v with clip 
4,7O0µ 63v 
15,000µ 30v, 68,000µ 
30,000µ 25v 
4,000µ 70v, 3,600µ 40v 
5,O00µ 35v 
20A 100 ply Si recs 
3A 100 piv SI recs 
250 mixed resistors 
250 mixed capacitors 
150 mixed HI-STABS 
200 SI planar diodes 
QH bulbs 12v 55w 
2N3055 EQUIV 

35p (Sp) 
35p (8p) 

50p (12p) 
16v 65p (22p) 

65p (22p) 
4 x 2" 55p (15p) 

40p (12p) 
4 for £1 (12p) 
4 for 50p (8p) 

60p (13p) 
60p (11p) 
60p (11p) 
60P (8p) 
SOP (7P) 

4 for £1 (10) 

SMALL ELECTROLYTICS 
2.2µ 10/16v, 10µ 35v, 50µ 40v, 1O0µ 40v, 
1O04 6v, 15Oµ 10v, 64µ 10v 12 for 45p. 

PRESETS 100mW 
2200 4700 1k 4k7 10k 100k 12 for 50p. 
Postage and packing shown in brackets 

ADD 8% VAT TO TOTAL 

KEYTRONICS 
(Mail Order only) 

44 EARLS COURT ROAD 
LONDON W8. 01-478 8499 

CENTURION 

INSTRUMENT 

CASES 

Model Nos. 119 and 121 two part 
aluminium construction base front and 
back unit finished in white gloss, 
hooded cover finished in blue hammer 
stove enamel. 

Model D W H 

119 152mm 127mm 89mm £1.60 ea 
121 152mm 203mm 76mm £2.00 ea 
Model Nos. 221F and 222F flat packs. 
Front & Rear panels aluminium case 
mild steel front panel finished in white 
gloss other parts finished in blue 
hammer stove enamel. 
221F 152mm203mm152mm £2.80 ea 
222F 197mm 254mm 159mm £3.40 ea 
Prices include P & P U.K. 
Add 8% V.A.T. U.K. only. 
Send S.A.E. for full range brochure. 
Manufactured by 

Arbour elrrtrunírs Tímítui 
Unit 13 East Hanningfield Ind. Est. 
Nr. Chelmsford, Essex CM3 5BG 
Tel. Chelmsford (0245) 400700. 

Sheet metal work wiring assembly 
service available 

8 PIN OIL 741 S 

Full spec of 
course 
10+ 26p 100+ 21p 
25+ 23p 250+ 20p 

555 TIMERS 
3+ 60p 25+ 46p 

10+ 50p 100+ 43p 

PC ETCHING KIT 
Contains lib Ferric Chloride, 100 
sq ins copper clad board, DALO 
etch resist pen, abrasive cleaner, 
etching dish and Instructions, £3.30. 

FERRIC CHLORIDE 
Anhydrous to Mil -spec In lib double 
sealed packs. lib 90P. albs MAO; 
101bs £465. 

COMPUTER PANELS 
Large quantity always available. 
31bs assorted £1.60, 7tbs £2.85, 
561bs £15. 
12 High quality panels with IC's, 
Trimpots, Power Transistors, etc. 
£2.65. 
Pack with 50 14 pin DIL DTL IC's 
£1.20. Pack with 20 multi -turn trim - 
pots + other parts £1.10. Pack with 
51A 200V SCR's + 60 other parts 60p. 

VEROBOARD 
Approx. 8 pieces, total 100 sq. Ins. 
assorted sizes and pitches £1.15. 

CAPACITORS 
200 Mice, ceramic, poly, etc. £I 15000 
£42. 15 Jiff. trimmers, air -spaced 
and compression up to 1250pF. 
Only £1. 

71b BARGAIN PARCELS 
Hundreds of new components - 
resistors, capacitors, pots, switches 
+ PC boards with transistors and 
diodes, also loads of odds and ends. 
Contents always changing as new 
stocks arrive £2.60. 

TRANSFORMERS 
All mains primary. 6-0-6V ® 100mA 
05P; 9-0-9V ® 100mA 90p; 12-0-12V 
® 100mA 95p; 24-0-24V ® 500mA £2. 
Ex -equip: 224-0-224V Q to £2.10; 
12V (ía} 15A £3.75; 18V ® 5A £3.40; 
55V ® 5A £4.50. 

HEAT SINKS 
6 x 5 o 3" finned aluminium, with 
2xoC29 or 2x0C35. Only £1.20. 

POWER SUPPLIES 
G101: Mains transformer, 2A thermal 
cut-out, bridge rect. Will give 1 -7V - 
10.5V output with 2 extra capacitors 
(provided). With data £1.30. 
6102: Stabilised supply giving 74-V 
® 225mA (can be altered by changing 
zener). Not tested, probable minor 
fault. With circuit £1.10. 
6104: Ex -LEO Ill. Contains 55V 5A 
transformer, 6 x 5 x 3" heat sink with 
2x0C35, Stabiliser panel, 4x1000µF 
63V caps, 1x4700µF 100V cap, etc. 
£12.50. 

MICROPHONES 
V996 Dynamic microphone, 50k 
Impedance, on/off switch, heavy desk 
stand. Very smart appearance £330 
Crystal microphone insert 1" dia. 3513. 

Price increases, which we regret, are due to higher postal, packaging and advertising costs. Prices Include 8% VAT and inland postage. SAE list. Com- puters, components and equipment always wanted for cash. 

GREENWELD ELECTRONICS (PW4) 
Mall order retail/wholesale 

51 SHIRLEY PARK ROAD, SOUTHAMPTONSOI 4FX. Tel. (0703) 772501 Also callers welcome at 21 Deptford Broadway SEO. Tel, 01-692 2009 and 30 Lower Addiacombe Road, Croydon. Tel. 01-688 2950. 
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ULTRON COMPONENTS 
35 PARK AVENUE, POTTERS BAR, HERTS. 01-882 4355 

CASH WITH ORDER, 
OR PHONE US 

DISCOUNTS: -I5ºß offfor 12 i 20°70off for 50 125%offfor 1001- 

COMPARE THESE PRICES - 
ALL INCLUSIVE OF V.A.T. 
ALL TOP BRANDED MAKES, AND GUARANTEED 

MAIL ORDER ONLY 

Add 10p p & p for 
orders under £2.00 

AC126 13p BCY42 27D MJE3O55 86p 2N1907A 18p OCP71 75p 
ACI27 18D BCY43 25p MPF10'2 30g 1N292u 14p ZTX107 8p 
AC128 lSp BCY58 18p 2N697 14p 2N2928 9p í'L4005 10p 
AC154 19p BCY59 18p 2N698 28p 2243053 18p B.C.A. 
AC187 12p BF154 18D 2N699 30D 243054 42p 40309 Sop 
AC188 12p BF177 27p 2N708A 11D 2N3055 44p 40310 48D 
ACY17 28P BF182 88D 2N708 18D 2N3302 86p 40311 32D 
ACY20 19p BF183 83p 2N914 18p 2N3440 50p 40312 50p 
ACY21 20D BF185 20p 2N916 24D 2243525 80p 40314 329 
ACY22 15p 13E195 20p 2N918 80D 2E3614 B0p 40315 32p 
ACY40 21D BF 196 llp 2N920 45P 2N3615 88p 90316 48p 
ACY41 25p BF200 81p 24929 18p 2N3863 12p 90317 82p 
ACY44 88p BF'274 18p 2N961 55p 2N3702 10p 40319 89p 
AD149 45p BFW88 19p 2N1131 20p 1N3703 lOp 403'20 82p 
AD161 85D BFW89 18p 2N1132 20D 2N3704 11p 28026 28 00 
AD162 85p BFW91 179 2N1302 lop 2143705 lOp TIP33C 90p 
AF114 18p BF'X29 21,11303 10g 2243707 10p TIP35 2200 
AF] 17 18p BFX38 S0D 2N1304 18p 243708 8; TIP36C 23.80 
AF125 24p 13FX85 259 2241305 28p 2N3709 7p Stud diode, 
AF139 32p BFX87 28D 241306 28p 2N3710 llp 6 Amp 28p 
AF178 49p BFX88 21p 2N1307 28D 2N3711 llp 15p Am 45p 
BC107 10p BFY11 20p 2141308 27D 2N3730 90p Bridge 
BC107B 
BC108 
BC109 

lOp 
lOp 
lOp 

BFY18 
BFY19 
BFY54 

47p 
54D 
19p 

2N1309 
2N1671 
2N1671A 

90p 
95D 

2N3771 
2N3773 
2N3791 

91-10 
22.25 
22.25 

Rectifiera 
1A, 50V 
2A, 600V 

240 
48p 

BC109B llp BFY51 19p 2N1671B 2100 2N3819 25p 4A, 100V 55D 
BCI13 
BC114 
BC 115 
BC118 
BCI16A 
BC117 
BC118 
BC119 

18D 
14p 
18p 
18p 
14p 
18D 
10p 
22D 

BFY64 
BFY90 
BSW70 
BSX:.5 
BSX67 
BY117 
B17105 
MEF103 

38p 
72p 
159 
22p 
28p 
11D 

21-00 
359 

2N260 
2242217 
2N2218 
2N2220 
2N2297 
2N:.303 
2N2369 
2N2369A 

80p 
21p 
20p 
18p 
27p 
75p 
189 
159 

2N3866 
243903 
273904 
2N3905 
2N3906 
2N4081 
2N5458 
0A81 

70p 
14p 
14p 
15D 
15p 
129 
27D 
15 

6A, 100V 
9.C.B.e 
]/05 
1/10 
1/20 
16/400 
16/600 

85p 

80p 

Op 
80p 

21.2A 

BC134 
BC136 
BC137 
BC138 
BC153 

18p 
18p 
18p 
17p 

MJ480 
MJ481 
MJ490 
MJE371 
MJE2901 

75D 
95D 
859 
809 

2N2411 
2,72646 
2N2846 
2N2894 
2N2904A 

50p 
44p 
70D 
85D 
45D 

OA9] 
OCIO 
OC28 
0029 
OC35 

4D 
21-04 

58p 
50p 
48D 

Trisa 
0C400 
8C45D 
8C45E 
005OD 

t1-05 
41.30 
8145 
21.50 

BC154 17p 2115 2243905 22p 006 50p I.C.s 
BC167B 19D MJE295.5 1242906 14D 0071 80p 741 80p 
BC183L lOp 21.00 2N2906A 18p OC83 209 1310 2240 

AND MANY, MANY MORE 

á 

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 Dept.W.B. 45, P.O. Box 156, JERSEY 

NAME: 

ADDRESS: 

BLOCK CAPS please 

greet constructors with 
EXCLUSIVE INTRODUCTORY 
MONEY -SAVING OFFERS 

SCIENTRONICS is a new company organised to 
develop and promote electronic designs of especial 

interest to constructors. We are privileged to offer, 
as our opening shot, a substantial quantity of selected 

items no longer part of the manufacturing programme 
of a famous manufacture. These include transistors 

by Ferranti, Texas, ITT and others made to stringent 
specifications, e.g., E 5401 with a guaranteed gain 

at 1 micro amp. All these transistors are brand new 
and 

specifications 
on compone 

rkrn röu 
u if II I st by recur 

lished 
Leads .A.E. brings 

Raed°Ae`r° 

TRANSISTORS 
GENERAL NPN N) ONEOFF VCE HFE mA 
PURPOSE PNP (P) PRICE in p Min. 
FRB 77 P 7.5 50 100 
E 5368A N 7 25 100 

E 53688 N 7.5 25 150 
E 5368C N 8 25 250 
E 5369 P 5 20 70 
LOW LEVEL 

4lruE 5401 P 7.5 30 50 pA 
WOE 5403 P 7- 30 100 IOcA 

E 5404 N - - 30 100 100pA 
E 5405 P 7 5 30 100 100pA 
DRIVERS & SWITCHING (tested for low Vice (set)) 
FRB 772 P 8 
E 5370 N 5 

E 5398 8 
E 5397 P B 

HIGH FREQUENCY (600 MHz FT) 
E 5399 N 7.5 
E 5400 N 8 
XK 6116 N 8 
HIGH VOLTAGE 

«PE 5407 P 
up E 5408 N 

QUANTITY DISCOU 
Single 
5 45 r 300 

40 
20 

40 
f 15 500 

11 100 10 
40 40 60 
20 100 100 

30 20 3 
10 10 1 

20 10 

65 50 10 
65 SO 10 

e in pence per device) 

1300 
7 7.0 5.5 4.5 
7 5 7 2 5 6 4.6 
8 7.4 t 5.7 4.9 
9 8 / 6.5 5.5 

Intended for 10V work 'l;Yler6otead, but almost all would pass for higher 
voltage operation as indicated-most con be selected for higher voltage 
working at an extra charge of fp per device. 

RESISTORS 
Most values in E.12 series are available in 5% or 10% 
tolerances. 
Miniature types (} -} watt). Quantity rates apply for 
orders of same value. 0.8p each: 10 of same value 7p 

100 - 55p: 1000 £4.50 

CAPACITORS 
CERAMICS IIp to 2p each in a range of useful 

values. lop to 18p for 10; 77p to 
L1,45 for 100; £625 to £I 75 for 1000 

ELECTROLYLIC 10-50v; Ito 220mF from 3p each; 27p 
*,"""t for 10; £2.20 for 100; £17-29.112r toed: °' 

NIXIE DISPLAYS/SWITCHES/TRANSFORMERS/KNOBS/ 
E 

NUTS/BOLTS, etc.-Send S.A.E. for full lists and prices- 
REAL MONEY SAVERS THESE. 

ENQUIRIES: TRADE& BULK BUYERS INVITED. 
SPECIAL QUANTITY DISCOUNTS. 
ORDERING & GUARANTEE 

All goods guaranteed within terms of specifica- 
tion and in stock at time of going to pre}, 
cheque,Arh or if cash, 
41eet eg. post. Please state requirements clearly. 
Satisfaction guaranteed or your money refunded. 
MIN. ORDER £1.00 
All goods sent post paid in U.K. Overseas 
postage charged at cost. 
V.A.T.-Add 8% to total value of order in U.K. 

SCIENTRONICS 
(Dept. P.W.4) 
40 HIGH STREET, SOMERSHAM, 
HUNTINGDON, CAMBS PEI7 3JA. 
Telephone Somersham (04874) 321 
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Practical Wireless Classified Advertisements 
The pre -paid rate for classified advertisements is 12p per word (minimum 12 words), box number 30p 

extra. Semi -displayed setting £10.00 per single column inch. All cheques, postal orders, etc., to be made 

payable to PRACTICAL WIRELESS and crossed "Lloyds Bank Ltd." Treasury notes should always 

be sent registered post. Advertisements, together with remittance, should be sent to the Classified Ad- 

vertisement Manager, PRACTICAL WIRELESS, IPC Magazines Ltd. Fleetway House, Farringdon 

Street, London, EC4A 4AD for insertion in the next available issue. 

Receivers and Components 

MULLARD 10W RMS AMPLIFIER 
MODULES. Absolutely complete. £2.65 
inclusive. LTE, 46 Minehead Road, 
South Harrow, Middx. 

250mA. Cartridge Fuses it fop per 100. 

Unused Carbon Resistors. 100 different Sop. 

Unused W/W Resistors. 100 assorted £110. 
106 Capacitor Mixture. OSp. 

¡Ib. 8 to 2BA. Nut es Bolt mixture 28p. Brass Asp. 

18 Assorted Potentiometers Unused £t -15 

Ex Government Standard Jack Plugs 4 for S0p 
6 volt 3$ or 18 watt Bulbs. SRC, 70p per doe. 
Earphones Ex Govt. 85P Der pair. 
New Meter or Cassette Cases, stiff Imitation 
leather 61" o 31" x 4". Only Sip. 
Ex T.V. Speakers. Perfect. 30 eliptical 3S0. 
0 300m Meters New. Et -75p. 
7" Tape Spools 16p each. 
All postage in U.K. Included In price 

SOUND SYSTEMS OF SUFFOLK 
878 Foxhall Rd., Ipswich, Suffolk 1P3 8NQ 

INFLATION? PRICE INCREASES? 
ATES SGS 7 WATT IC TBA810AS 
only 99p. Send £1.98, post 20p, for two. 
Data included. PC Boards 55p each. 
Post 10p. Watson, c/o 131 Buxton 
Street, London El. 

Precision Polycarbonate Capacitors 
AB High Stability -Extremely Low Leakage 

440V AC (}10%) 83V Range 
0.14.F(11"x1") 607 ±1% ±2% ±0% 
0921IF (14"x{ ) 697 047µF 6137 40e 86D 
026µF (11"x I") My 10µF 66p 54p 489 
647µF tir x i") 71p 22µF 807 668 087 
064F (1f xi") 758 47µF 6180 6106 85P 
068µF (2" n t") Sop 6.8µF 6164 $1-29 6109 
1.0µF (2" e i") 912) 100µF 6800 6100 6140 
9.0µ11 (2" x 1") 81.22 1001uF 6276 9216 6100 
TANTALUM BEAD CAPACITORS -Values available: 
04, 0-22. 0-47. 1-0, 2-2, 47, 68µF at 16V/25V or 35V; 
10.0µF at 16V/20V or 20V; 220µF at tV/10V or 16V; 
83.0µF at 6V or 10V; 47.0µF at 3V or 6V; 100.0µF at 3V. 
ALL at 10p each 10 for 05p, 00 for 14. 

TRANSISTORS: BC183/183L 11p BFY50 207 
BC107/8/1 9g BC1841184L 117 BFY61 20p 
BC114 1110 BC212/212L 14p BFY52 top 
50147/8/0 10p BC547/658A 121, AF178 80p 
B010317/8 15g BF194 12p 0071 111 
5C162/182L 11D BF197 187 2N3056 609 
POPULAR DIODES -1N914 6p, 8 for 467, 18 for 907; 
1N016 8p, 6 tor 46g. 14 for 90p; 1844 6p, 11 for 607, 
14 for 6100. 1N414ß 6p. 6 for 278. 12 tor 48p; 1N4001 
6¡p; 002 8g; 003 8¡p; 004 7p; 005 749; 006 8p; 007 Sip. 
LOW PRICE ZENER DIODES-400mW, Tot. ±5% at 
8mA. Values available: 3V, 3-3V. 35V, 4-7V. 5.1V, 56V, 
0-2V, 6.8V, 7-5V, 8ßV, 111V, 10V, 11V, 12V, 13V, 135V, 
15V. 10V, 18V, 20V, 22V, 24V. 27V, 30V, 33V. All at 
7p each, 6 for 80, 14 for 84p. SPECIAL OFFER: 100 
Zeners for 6660. 
REUIITOR8-11igh stability, low noise carbon 01m 0%, 
SW at 40C, kW at 70C. P12 aeries only- from 2-2 n to 
2.2M O. ALL st 1p each, 8y for 10 of any one valor, 70y 
for 100 of any one value. SPECIAL PACK: 10 of each 
value 2ßn to 2ßM (730resistors) 16. 
811I00N PLASTID RECTIFIERS -15 amp, brand new 
wlreended D027: 100 P.I.V. 7p (4 for 268); 400 P.I.V. Sp 
(4 for 80g). 
BEIDOE RECTIFIERS --20 amp: 200V 40D; 3501i 467; 
600V 667. 
SUBMINIATURE VERTICAL PRESETS -0.1W only: 
ALL at 6y each; 600, won, 220 0, 470 0, 8800, 
lk 11, 2-2k n, 4-7k 0, 851 O. 10k Q, 10k 0,22k 0, 47k n, 
100k 0, 25080, 680k0, 1Mí1, 2-5MO,5M0. 
PLEASE ADD lop POST AND PACKING ON ALL 
ORDERS BELOW 45. ALL EXPORT ORDERS ADD 
COOT OF SEA/AIRMAIL. 

PLEASE ADD 8% V.A.T. TO ORDERS. 
Send B.A.E. for lists of additional exstock Items. 
Wholesale price lists available to bona fide companies. 

MARCO TRADING (Dept. W4), 
The 01d School. Édataston, Nr. Wem, Shropshire. 

Tel: Whinll 464/465 (STD 094 872) 
(Propre. 6tlnleost Trading Ltd.) 

COMPONENTS GALORE. Pack of 500 
mixed components manufacturers sur- 
plus plus once used. Pack includes 
resistors, carbon and W.W., capacitors 
various, transistors, diodes, trimmers, 
potentiometers etc. Send £1+10p p&p. 
C.W.O. To: Caledonian Components, 
Strathore Road, Thornton, Fife. 

ALLARD ELECTRONICS 
Branded Components -Full Specification 
TRANSISTORS 

Price ea. 
BC212/3/4 011 
BC157/159 018 
BC158 0.11 
TIP29a 0.49 
TIP30a 0.07 
TIP31a 061 
TIP32a 0-74 
TIP41a 0.88 

T.T.L's 
Price ea. 

7400/1/2/3 0-14 
7404/5 018 
7406/7 0.38 
7408 0 20 
7409 028 
7416/7 0.34 
7423/5/7 0-37 
7428 058 

T.T.L'a Price ea. 
7486 0.87 
7490 0.66 
7491AN 0.98 
74119 1.08 
74141 0.90 
74154 1811 
74191/2/3 1.90 
74196/7 1-20 

TIP42a 0.90 
I.C's 
709C (DIL or TO) 

0.86 
723C (DIL or TO) 

0.76 
741C TO 0.38 
741C DIL 0.82 
748C TO 0.44 
748C DIL 0.40 m300.8'00 

7432/33 0.86 
7430 0.87 
74-41/2 AN 0.70 
7470/72 027 
7473/74 0-86 
7475 064 
7480 0-60 
7482 0.85 

7483 1-10 
7484 0.60 

FULL RANGE 
7400 SERIES 
in our 

FREE LIST 
Over 1,500 
semi-conduc- 
for types plus 
other compon- 
ante. S.A.E. 
please. 

NF.055 0.86 
ZN414 110 
TBA800 1.33 
OIL SOCKETS 
14 yin 046 
Ten for 81 if 
ordered with LC'e 
ZENERS 
BZY88 allvolt- 
ages 0.10 
BZX61 series 

1.3w 0-17 

POTENTIOMETERS - CARBON 
TRACE 

BU - LIN. OR LOG. SH 
SPINDLE 2" F.M.F.1 
5K to 2 Meg Single 0-16 ea. 
5K to 2 Meg with D/P so 

082 ea. 
5K to 2 Meg Dual 0.42 ea. 
5K to 2 Meg , D/P ew 

Log only 052 es. 

299/30 BALLARDS LANE 
LONDON N118NP 01-445-5188 

MAIL ORDER ONLY. Cash with order 
Orders under C3 plus I5p P & P. Add VAT to total 

LEDs. Red, green, yellow. Sizes: Olin, 
0.125ín, 0.16in, 0.2in. Mixed bags all 
sizes and colours. 50-£5, 100-£9 in- 
cluding postage, VAT. CWO. Indi- 
vidual types and larger quantities by 
negotiation. Indilstrial Electronic Sup- 
plies (Stockport) Ltd., 181a Bramhall 
Lane, Davenport, Stockport, Cheshire. 

BETA DEVICES 
FOR BETTER PRICES 

T'RANSISTOR'S 
AC187/8 PR 0.40 
BC107/8/9 0.09 
BC109C 0.11 
BC147/8 0.10 
BCY70/71/7'2048 

DIODES & RECT 
IN914 0.04 
IN4148 0.04 
BY127 014 
íN4001/2 0.06 
1N4003/4/5 0.06 

BRIDGE RECT. 
lA 100v 0.20 
lA 200v 082 
lA 600v 0.80 
25A 200v 12-00 
ZENEES 

BF%88 0.20 íN4006/7 0.08 BZY88c 3 3- 
B1'1'50 0.18 í1,75401 0.11 33v 5% 0.00 
13F1(51/52 0.12 1 watt 08- 

7 BEG DISPLAYS 2N1132 O-25 200v 1% 016 
2N1711 0.26 3015F 11.00 L.E.D. 
2.N2646 0-30 DL707-LED11-70 209 -RED 017 
2N2905.0 0.21 DL747-LEDI2-48 LED CLIP 0.02 
2N3053 0.14 OP. AMP. IC's 

D.I.L. SOCKETS 2N3055 0.88 709C TO99 0.80 
TIP29A 0.40 8 Pin 0.12 zone D.I.L. 0.30 
TIP30A 0-57 14 Pin 0.12 741C TO99 058 
TIP31A 0-81 16 Pin 0-14 741C D.I.L. 0.86 
TIP32A 0.74 723C D.I.L. 080 

V.A.T. INC. .! 090 74D D.I.L. 0 D.I.L. -3 

7400N 0.18 74 SERIES T.T.L. 7474N 0.87 
7401N 018 7420N 0.18 7490N 0.68 
7402N 0.18 7427N 028 7492N 088 

7493N 0.82 
7404N 019 7430N 046 74121N 060 
7408N 0.23 7440N 018 741.22N 0.70 
7410N 0.18 7447N 1100 74123N 2128 
7413N 0.39 7472N 0.82 74141N 1118 

C.W.O. PLUS P.P. ISp TO 
BETA DEVICES, 

263 THE RIDGEWAY, ENFIELD, MIDDX. 

NEW COMPONENTS post free, 8% 
VAT included. 2N3702, 2N3704, 9p. 
Guest UPM 050 12W Carbon Film re- 
sistors 1p each. Seven segment com- 
mon anode LED displays, 0.3in. DL707 
£1.90, 0.6in DL747 £2.38. Siemens 
B32540 250V Polycarbonate 0.01, 0-015. 
0.022, 0.033, 0.047, 4p; 0.068, 0. 1µF, 5p. 
Triac TAG 250 400V/8A, 75p. D32 diac 
25p. 300W Light Dimmer, £2.75. De- 
livery from stock or your money 
returned. Greenbank Electronics, 94 
New Chester Road, Wirral, Merseyside 
L62 5AG. 

NEW MODEL V.M.F. KIT MK2 
Our latest kit. Improved design and performance 
plus extra amplifier stage, receives aircraft, 
amateurs, mobile, radio 2. 3, 4, etc., this novel 
little eel will give you endless hours of pleasure 
and can be built In one evening. Powered by 0 volt 
battery, complete with easy to follow Instruction 
and built In lack socket for use with earphones or 
amplifier. 

Only E4-50 +P6p 300 U.K. only. 
Illustrated catalogue of selected kits and com- 
ponents, 35p Inc. VAT. P&P free. 

ALL PRICES PLUS 8% VAT 
Galleon Trading Co, 
12, Burrs Way, 
Corringham, 
Stanford -Le -Hope, 
Essex. 133317 9DE 

BRAND NEW COMPONENTS by re- 
turn. Electrolytics, 15V, 25V 50V 
0.47, 1, 2.2, 4.7, 10 Mfds.-4p. 2l, 47- 
412 7 (50V -5p). 100-512 p (50V -7p ) . 

220-6p (50V -9p). Subminiature bead - 
type 

7/35Vntalums 1/35V, 2 2/35V, 4.7/35V,310/ 
16V, 22/16V, 47/6V, 100/3V -9p Mylar 
Film 100V 0-001, 0.002, 0.005, 0.01, 
0.02-21zp. 0.04, 0.O5 --3p. Mullard 
Tubular Polyester 400V E6 series, 
0.001-0.022-3p 0.033-0.1-4p. Mullard 
miniature C333 ceramics E.12 series 
2% 1.8pf.-47pf.-212 p. 56pf: 330pf.-3p. 
Polystyrene 63V. E12 series lOpf.- 
1,000pf.-212 p. 1,200pf.-10,000pf.--31z p. 
Miniature Highstab Carbon Film Re- 
sistors 13W E12 series 5% lit-lOMll 
(10% over 1 Megohm)-lp. Postage 8p. 
Prices VAT inclusive. The C.R. Supply 
Co., 127 Chesterfield Road, Sheffield SB. 

TAPE 
HEADS 

For valve and 
transistorized re- 
corders from £2 ea. 

Send 
stomp for lists. 

R.D.I. Ltd. 
Chilton Works, 

Garden Rd., 
Richmond, 

Surrey, 
TW9 4NS 

MULTI -BAND RADIOS. Grundig Satel- 
lit, 13 band, £129; Koyo, marine, air- 
craft, PSB, FM, SW1, SW2, MW, LW, 
baff/mains, £44; 4 -band, MW, FM, air- 
craft, PSB, £14. SAE lists. Langtons 
Radio, High Street, Rotester, Stafford- 
shire. 088 923 388. 

Ladders 

LADDERS, timber and aluminium. 
Tel: Telford 586644 for brochure. 
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Situations Vacant 

MEN! 
£70p.w. 

can be yours 
Jobs galore? Tens of thousands of 
new computer personnel needed 
over the next few years alone. With 
our revolutionary, direct -from - 
America, course, you train as a 
Computer Operator in only 4 weeks! 
Pay prospects? £3500 + p.a. 
London Computer Operators Train- 
ing Centre subscribes to the British 
Government backed National Com- 
puting Centre code of practice for 
Computer Training Schools so you 
know your training will be second to 
none. 
After training, our executive 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 
Y22, Oxford Hue., 

9-15 Oxford St. WI. Tel: 01-734 2874 

Service Sheets 

SERVICE SHEETS, Radio, TV etc., 
8,000 models. Catalogue 20p. S.A.E. 
enquiries. Telray, 11 Maudland Bank, 
Preston. 

LARGE SUPPLIER 
OF 

SERVICE SHEETS 
(T.V., RADIO, TAPE RECORDERS, 

RECORD PLAYERS, TRANSISTORS, 
STEREOGRAMS, RADIOGRAMS, 

CAR RADIOS) 
ALL AT SOp EACH 

" PLEASE ENCLOSE LARGE S.A.E 
WITH ALL ENQUIRIES & ORDERS " 

Otherwise cannot be attended to 
(Uncrossed P.O.'s please, original 

returned If service sheets not available.) 

PLEASE NOTE 
We operate a "by return of post" service. Any 
chime for non -delivery should be made within 
7-deye of posting your order. 

C. CARANNA 
71 BEAUFORT PARK 
LONDON, N.W.11 SBX 

We have the largest supplies of Service 
Sheets (strictly by return of post). Please 
state make and model number alternative. 

Free TV fault tracing chart or TV list on 
request with order. 

Mail order or phone 01-458 4882 

BELL'S TELEVISION SERVICES for 
Service Sheets, Manuals, Books on 
Radios, TVs, etc. Service Sheets 50p 
plus SAE. Free booklists on request. 
Back issues of PW, PE, EE, TV avail- 
able 25p plus 9p post. SAE with en- 
quiries. -BTS (Mail Order Dept.), 
190 Kings Road, Harrogate, Yorks. 
Telepnone (0423) 55885. 

Educational 

GO TO SEA as a Radio Officer. Write: 
Principal, Nautical College, Broad - 
water, Fleetwood FY7 8JZ. 

TELEVISION 
TRAINING 

16 MONTHS' full-time practical 
and theoretical training course 
in Radio and TV Servicing 
(Mono and Colour) for beginners. 

13 WEEKS' full-time Colour TV 
Servicing course. Includes 100 
hours practical training. Mono 
revision if necessary. Good 
electronics background essential. 

NEXT SESSION commences on 
April 21st. 

Prospectus from : London 
Electronics College, Depart- 
ment B4, 20 Penywern Road, 
London SW5 9SU. Tel. 01-373 
8721. 

C AND G EXAMS 
Make sure you succeed with an ICS home study 
course for C and G Electrical Installation Work & 
Technicians Radio/TV/Electronics Technicians. 
Teiecomms Technicians and Radio Amateurs. 

COLOUR TV SERVICING 
Make the most of the current boom) Learn the 
techniques of servicing Colour and Mono TV sets 
through new home study courses, approved by 
leading manufacturers. 

TECHNICAL TRAINING 
Home study courses In Electronics and Electrical 
Engineering, Maintenance, Radio, TV, Audio, 
Computer Engineering and Programming. Also 
self -build radio kits. Get the qualifications you 
need to succeed. 
Free details from: 

INTERNATIONAL 
CORRESPONDENCE SCHOOLS, 

Dept 732, Intertext House, London SW8 4UJ. 
Or Phone 01422 8911 (All Hours) 

Aerials 

J. and A. TWEEDY 
(Electronic Supplies) Limited 

Full range of Jaybeam Aerials available 
We supply High Gain Multlbeam aerials. 
Carriage and VAT included in the quoted price. 
MULTIBEAN UHF TV AERIALS MBM 28 £5.00, 
MBM 48 £000, MBM 70 £1100. 
PARABEAM UHF TV AERIALS PBM 12 £410, 
PBM 18 £5800. 
STEREOBEAMS FM AERIALS SBM 2 E300, 
55M 3 £4.00, SBM 5 £5.00, SBM 6 £000. 
SAE for full list of accessories available -Low 
Loss Co -ax 12p/m. 
70 Chatsworth Road, Chesterfield, Derbyshire 

Tale: 31002 

For Sale 
PW, WW, HI-FI NEWS, Radio Constr., 
etc. 1950-70. 450 mags. Mostly com- 
plete volumes. Birmingham. Box No. 
122. 

SELLING COMPLETE: Volumes Prac- 
tical Wireless between 1953 and 1969. 
Offers. SAE please. Box 123. 

HRO-MX, twelve coils, power unit, "Q" 
multiplier; £45. Mitchell, Tel: 0484 
842777 (Yorkshire). 

SOUNDLIGHT CONVERTORS. 3 chan- 
nel 1.5 kW £17; 3kW £25; 1 channel 
1kW £9. STROBES: from £21. SEQUEN- 
CERS (Chasers): £93, etc. Call or cata- 
logue sent. Aarvak Electronics, 98A 
(P), West Green Road (side door), 
London N15 5NS. Tel. 01-800 8656. 

THYRISTORS, BT106, branded pro- 
ducts, 95p each. Tantalum Bead 
Capacitors IMFD 35V, 22MFD 16V 12p 
each. Prices are exclusive of VAT. 
CWO plus p.p. 10p. Pace Electronics 
Ltd., 138 Glebe Road, Deanshanger, 
Milton Keynes, MK19 6NB. 

COPPER CLAD LAMINATE 
FOR 

PRINTED CIRCUITS 
Single sided 1/16" paper base-1:0p/sq. Inch. 
Single sided 1118' glass-epoxy-1'5p/sq. inch. 
Any rectangular sizes cut to your requirements. 
Please send cash with order. 
Price includes postage and packing. 
From: SIMTECH ENGINEERING LTD 

VOLUNTARY PLACE 
WANSTEAD 
LONDON E.11. 01.530-4210. 

MICROPHONES: AKG D109, £12.65; 
AKG D202EI, £43.45; AKG D190C, 
£18.70; AKG D190E, £20; AKG D224 
£55; Sennheiser MD211N, £49.50; Senn - 
heiser MD413N, £29.70. All brand new 
and boxed. Send CWO to J. J. Francis, 
(Wood Green) Ltd., Manwood House, 
Matching Green, Harlow, Essex. Tel: 
Matching 476. 

GREENBANK ELECTRONICS. New 
components. Digital Clock chip AY -5- 
1224 + data £3.66, data alone 16p (re- 
fundable on order). DL747 0.6in 
"Jumbo" LED display now only £2.04. 
121A1 Carbon Film Resistors 4.7 ohm 
to 4.7 Meg Ip each. Triac TAG 250-400 
8A, 69p. D32 diac 23p. 1N914/4148 3p. 
2N3702/3704 9p. Post free, add stan- 
dard VAT. 94 New Chester Road, 
Wirral, Merseyside L62 5AG. 

Wanted 

AVO. 7 & 8 any condition. Any quan- 
tity. Huggett's, 2 Pawsons Road, W. 
Croydon. 

EARLY WIRELESS receivers, com- 
ponents and magazines, details to 
Johnson Raffles, Haverbreaks, Lancas- 
ter. 

TOP PRICES PAID for NEW VALVES 
and TRANSISTORS 

popular T.V. and Radio types. 

KENSINGTON SUPPLIES (C), 
367 Kensington Street, Bradford 8, 

Yorkshire. 

WE BUY New Valves, Transistors and 
clean new components, large or small 
quantities, all details, quotation by 
return. WALTON'S. 55 Worcester 
Street, Wolverhampton. 

"RADIO & TV SERVICING" books 
wanted from 1961 onwards. Any 
quantity. £2.00 paid per copy by 
return of post. -Bell's Television Ser- 
vices, 190 Kings Road, Harrogate, 
Yorkshire. Tel. (0423) 55885. 

1143 

www.americanradiohistory.com

www.americanradiohistory.com


Books and Publications 

BOOKS 
ON ELECTRONICS 

Electronics £1.60 
-An elementary introduction 
for beginners (SI Units). The 
eagerly awaited step by step 
explanation for those meeting with 
the subject for the first time. 

Mullard Publications 

Integrated Circuits 50p 
Thyristors 60p 
Magnetic Core 
Memories 50p 
Simple Transistor 
Measurements 30p 
Simple Valve 
Measurements 30p 
Principles of X -Rays 30p 
Principles of 
Electrostatics 30p 
A Simple Closed Circuit 
Television Camera 90p 
(A Construction Manual) 
(Prices include postage & packing) 

SELRAY BOOK COMPANY 
60, Hayes Hill, 
Hayes, Bromley, BR2 7HP. 

Technical Books - 
RadiobElectronics 

World's Radio & TV Stations (International Edit) £0.68 
Audio Amplifiers £0.70 
Boys Book of Crystal Sets & Simple Circuits £0.33 
Television Timebase Circuits £1.15 
Radio TV and Industrial Tube & Valve Equiv £0.68 
How to get the best out of your Tape Recorder £1.67 
Modern Electronic Troubleshooting £1.55 
Jack Darr's Service Clinic £1.55 
Transistor Circuits for Modern Test Equipment .£0.68 
Rad & Electr Colour Codes and Data Chart £0.20 
Handbk of Transistor Equiv. and Substitutes £0.48 
Hi Fi, PA & Disco Amplifier Design Hndbk £0.87 
Radio Servicing Problems £0.75 
Electronic Circuits for the Ames Photographer £0.66 
Handbook of Simple Transistor Circuits £0.40 
TV Fault Finding £1.10 
Sound and Loudspeaker Manual £0.60 
TV Technicians Bench Manual £2.80 
Radio Amateur Operator's Handbook £0.85 
Television Servicing Vol. No. 1 .£1.00 
Television Servicing Vol. No. 2 £1.27 
Television Servicing Vol. No. 3 £0.75 
Television Servicing Vol. No. 4 £1.00 
Radio Technicians Bench Manual £3.30 
Servicing Transistor Radio Receivers £0.90 
1st Book of Hi Fi Loudspeaker Enclosures £0.68 
2nd Book of Hi Fi Loudpeaker Enclosures £0.68 
Manual of Electronic Circuits for the Home £0.60 
Modern Crystal Set Circuits for Beginners £0.40 
Electronic Novelties for the Motorist .£0.56 
2nd Book of Transistor Equiv.& Substitutes £1.07 
Handbook of Electronic Musical Novelties .£0.58 
Transistorised Novelties for Hi Fi Enthusiast £0.40 
Fault Location Exercises in Rad.& TV Vol.1 £0.95 
Fault Location Exercises in Red.& TV Vol.2 .£1.55 
Colour TV Picture Faults £2.70 
Practical Transistor Novelty Circuits £0.48 
Boys Book of Practical Radio & Electronics £0.68 
Radio Receiver Construction using ICs & Transis £0.68 
ICs & Transistor Gadgets Construction Handb'k f0.68 
Integrated Circuits Equiv.& Substitutes Hbk f0.85 
Audio Technicians Bench Manual £3.30 
Improving your Hi-Fi £3.30 
Guide to Printed Circuits £2.80 
Recelying Pal Colour Television £5.35 
World Radio TV Handbook 1975 £3.80 

All prices include Postage& Packing 
RADIO BOOK SERVICE 
40 Elwill Way. Beckenham BR3 2RZ 

Miscellaneous 

HEADPHONES: 8 ohms. Suitable com- 
munications receivers, £3.39. Partridge 
Electronics Ltd., Broadstairs, Kent. 

LOW COST I.C. MOUNTING. Lengths 
of 100 I.C. pin sockets, 60p (p & p 
5p). Quantity rates, SAE details h 
sample. L.E.D.(MLED500), 20p each. 
(post paid). P.K.G. Electronics, "Oak 
Lodge", Tansley, Derbyshire. 

MINI ACCUMULATORS 
2 volt MULTI - USE 
Sealed Lud Acid Re- 

chargeable Cells. 
Size L450-1 4" x 1 1" 
a 44". 3 for £185 

Inc. P. & P. 
elms GA2-17" a 1 3" 
x 'S". 3 for £235 

Inc. P. & P. 
GARFIELDS, 249 Rye 
Lane, London, S.E.16 

HAVE YOU HAD YOUR CHIPS? 
AY -5-1224 Digital Clock chip now £3.95 
inc. VAT, post free. Circuit and de- 
tails s.a.e. GREENBANK ELEC- 
TRONICS (Dept. 322), 94 New Chester 
Road, Wirral, Merseyside L62 5AG. 

SIMPLE TO FORM 
NON-MAGNETIC RUST PROOF 

MILL FINISH 

ALUMINIUM 
FLAT MINI SHEETS 

10ins. x 14ins. 20 swg (0.90mm.) 

6 sheets for £2 Intl P&P 
OTHER SIZES AVAILABLE 

For general car repairs, 
trims, kick plates, etc. 

BAYKIN 
ENGINEERING LTD. 

(Dept. PW) 
GREVILLE ROAD, BEDMINSTER, 

BRISTOL, BS3 1LL 

EX -EQUIPMENT COMPONENTS. Indi- 
cators modifiable to aerial direction 
monitors, chokes, relays, switches, 
instruments fuse holders, push but- 
tons, caps, etc. SAE for list. Eldun 
Electronics, 16 Raven Road, Timper- 
ley, Cheshire. 

SINTEL 
Add 10p P. & P. for orders under 
£2. Data. and circuits where 
appropriate, supplied with orders 
or available separately 4)p. 
stamp each). 

3 Digit DIP LED calculator 
display £1.35+ VAT =£1 .45 

High Quality 0.3in LED 7 seg. 
display 95p+ VAT- £1 .02 

MK50250N Alarm Clock IC LI-90+VAT =£7.45 
Send for our new simple MK50250N circuit diagrams 
Soldercon IC socket pins - 300 pins for £1.50+VAT= £1.62 

1,000 pins for £F00+VAT-£4.32 
MK50250N+4uDL704 

0.3in LED's £1020+VAT=£11 .01 
Complete circuits and special prices for MK50250N 
with LED's, Minitrons or SP352's. 
SINTEL, San ASTON ST, OXFORD Tel (0865) 43203 

SUPERB INSTRUMENT CASE by 
Bazelli, manufactured from heavy duty 
PVC faced steel. Hundreds of Radio, 
Electronics and Hi-Fi enthusiasts are 
choosing the case they require from 
our range of over 200 models. Gen- 
erous trade discount. Fast despatch. 
Free literature, Bazelli, Department 
No. 25, St. Wilfrids, Foundry Lane, 
Halton, Lancaster LA2 6LT. 

FANTASTIC 
NEW 

MICROTEST 
MEASURES 

ONLY 

90x70 x18 

Amazing Value 

8 fields of 
and 

Volts D.C. 0 ranges: 
200V. - 1000V. (20k 

Volts A.C. S ranges: 
1000V. (4kû/V) 

mm ,,_ 
at 

measurement 
40 ranges 

100mV 
0/V) 
1.5V.- 

80 
- 

os7 
i.?te 

£11 '95 

-2V. - 10V. - 50V. - 
10V, -50V. - 250V. - 

Amp. D.C. 6 ranges: 50µA - 500µA - SmA - 
50mA - 500mA - 5A 

Amp. A.C. S ranges: 2504A - 2.5mA - 25mA - 
250mA - 2.5A 

Ohms 4 ranges: LowO -O x 1 -0 x 10-0 x 100 
(da 1/10 di O fino a 5 Megan) 

V Output Sr :1-5V.- 10V.- 50V. -250V. - 
1000V. 

Decibels S ranges: + 6dB, +22dB, +30dB, 
+50dB, +82dB 

Capacity 4 ranges: 25µF - 250µF - 2500µF - 
25.000µF 

SUPERTESTER 680R ICE r- 
20,000 Ohm per Volt/sensl- - tivity Fully screened 
against external magnetic 

=%i' . -:- fields Scale width end ' small cese dimensions (128 
o 05 o 32mm) Accuracy 
and stability (1% In D.C., 
2% In A.C.) of indicated 

.....9......i 
'.. 

reading Simplicity end 
ease 01 use and readlblllty Full ranges of 
accessories 1000 times overload Printed 
circuit board Is removable without de -soldering 

More ranges than any other £18'50 meter. Ask for free catalogue 
Accessories (extra) available to convert Microtest 
80 & Supertester BBOR Into following: SIGNAL 
INJECTOR, GAUSS METER, ELECTRO NIC 
VOLTMETER, AMPERCLAMP, TRANSIST OR 
TESTER, TEMPERATURE PROBE, PHASE 
SEQUENCE INDICATOR -Send for details. 

MORE RANGES FOR 
LESS MONEY! 
AC/DC Multimeter type U4324 
A -DC 0.06-3A - 6 Ranges. . - 
A -AC 0-3-3A - S Ranges. % 

V -DC 0.8-1200 V - 9 Ranges. '.' 
V -AC 3-900 V -8 Ranges. - 

.:::%11;-..-' Freq.: In the range of 45 to 20kHz. 
Resistance: 500 Ohm to 5 MOhm- i f, Z 
5 Ranges. Decibel: -10 to + 12dB. 

' 

Accuracy: + 2.5°%s DC. f 4% AC 'S 
Dimensions: 167 0 98 x 83 mm. 

Only £8'85 
ALPHANUMERIC NIXIE TUBES 87971 
The Alpha- 
numeric NIXIE 
tube has the 
ability to display 
all the letters of 
the alphabet, 
numerals 0 thru 

/ 
8 and special 
characters In a 
single tube. 
From the stand- 
point of both 
readability and '177II"fr' 

- 

electrical characteristics, the Alphanumeric 
NIXIE tube provides many unique benefits 
Including * 170v-21mA * All d.c. operation * Uniform, continuous line characters of equal 
height * Memory with simple solid state drive 
circuits * Readability In high amblent light ... 
200 footiamberts brightness * Long life with no 
loss of brightness * Character height 2lin. 

Price only 99p each plus 16p P/P. 
Bases for above 60p each. 

JUST ARRIVED ! ! 
NUMERIC INDICATOR TUBES 

Ultra -long life, high quality, 0-9 and 2 Indepen- 
dent decimal points. Supply voltage 200V D.C. 
Current 14mA, Pulse duration 100µ5. Character 
height 0.51, overall size 1.4. 
Brand new, guaranteed. Surplus to manufacturers 
requirements. Type 85853st 
1-25 £1.00 25+ 90p 100+ alp 

1000+ price on applicatIon 
Add 8% VAT to all items + 3Sp P & P 

ELECTRONIC BROKERS LTD. 
49-53 Pancras Road, London NW1 208 

Tel: 01-837 7781 
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VALVES, TRANSISTORS, STYLI. 
Valves 1930 to 1975. 1,500 types in 
stock, many obsolete. List 15p. Tran- 
sistors, list 15p. Diamond styli, 83p 
each, list 10p. 159 TV aerial chimney 
lashing. Heavy duty steel £250. Buyer 
collect. Cox Radio (Sussex) Ltd., The 
Parade, East Wittering, Sussex. West 
Wittering 2023. 

Synthesiser 
"Sounds 
Supreme 

I, 

by Dewtron (V AT extra.) 

Famous kits. e.g. waa-waa complete 
kit £ 3.50; Fuzz kit £ 5.50. P & P 25p 
under £ 10. Ring Modulator modules 
£9. "Mister Bassman" Bass Pedal 
Units and whole range of synthesiser 
modules. musical novelties. etc. Cata- 
logue 15p from D.E.W. Ltd., 254 
Ringwood Road, Ferndown, Dorset. 

PRINTED CIRCUITS. PCB far any 
Practical Wireless and Practical Elec- 
tronics project, 50p per board. From 
individual patterns £1, plus 5p per 
sq in. Add VAT plus 5p P & P per 
board. Mail order only. TEC, 241 Burnt 
Oak Broadway, Middlesex. 

P.W. EASY -BUILD ORGAN 
SET OF TWO P.C.B's £7'20 
SET OF THIRTEEN MOS I.C.s £21 65 

SET OF ALL SEMICONDUCTORS £2070 
SET OF ALL SEMICONDUCTORS PLUS 

THE P.C.B.'s £32.00 
ALL INCLUDE P & P AND V.A.T. 
FORESIGHT ELECTRONICS 

62 HIGH ST., CROYDON, SURREY 

PCBs PRODUCED quickly. 5p/sq in, 
50 minimum. FERRIC CHLORIDE, 
strong solution, 500m1 bottle, £1-95. 
PCB INK (blue etch resistant) I75cc 
bottle, £1-25. P.W. easybuild organ key- 
board, fitted gold contacts and 
resistors. One only, £22.00. Prices in- 
clusive. Cheques, POs to J. F. Haggins, 
8 Portnall House, Portnall Road, 
London W9 3BH. 

DON'T LOOK 
unless you can resist the temptation to 
get these super 'attention -getters': 
* Pocket -sized MAXI -VOLT Big 

}inch Spark Generator (instant 
15,000 volts!). Ready-made, needs 
no batteries. Carry it around any- 
where. Only weighs about 3 oz. 
(89g.) send EI -90 for your Maxi - 
Volt now! 

* Unique TRANSMITTER/RE- 
CEIVER Kit. No licence examina- 
tions or tests required to operate 
this transistorised equipment. Easy 
to build. Get transmitting. Send 
E6.90 for yours now! 

* Psychedelic MINI -STROBE Kit. 
Take a pocket -sized lightning storm 
to Disco's & parties. 'Brain -freeze 
'em with vari -speed stop -motion 
flashes. Includes super case too. 
Send E290 now! 
(all prices include V.A.T., packing 
& postage.) 

Send remittance to: 
BOFFIN PROJECTS, 
4 CUNLIFFE ROAD, 

STONELEIGH, EWELL, SURREY 
(Moil order U.K. only) 

Or for more details, send 20p for lists 

P.W. CRATA F.M. TUNER. Set of five 
P.C. boards £3, p&p 20p. Other com- 
ponents available. S.A.E. for lists. 
Teleradio, 325 Fore Street, Edmonton 
London N9 OPE. 

PRINTED CIRCUIT MANUFACTURERS 
OFFER, PCBs for All PE and PW 
projects published after June '74, at 
one price. 70p each. Any 5, £2.85. 
PCB sets for: PW Tele -tennis, £3.50. 
Sandown Tuner with screens, £2.20. 
PE CCTV, £1.45, Power Slaves, £1.35; 
Scorpio Ignition, 'WW' Ferret Metal 
Locator, 65p each. CWO Prices inclu- 
sive. PRODUCTION SPACE AVAIL- 
ABLE FOR: PCB production, PCB and 
electronic design, electroplating, silk- 
screening, roller tinning, photography 
and all artwork. Estimates by return 
post or phone. WKF Electronics Well - 
beck Street, Whitwell, Worksop, 
Notts. Tel: 695. 

eunD Teer 

TREASURE TRACER 

MK III Metal Locator 

Varicap tuning 
Britain's best selling metal 
locator kit 
Weighs only 220e. 
Speaker and earphone operation 
Knocks down to only 171e. 
Prebuilt search coil assembly 
Thoroughly professional finish 
As seen on BBC7 and BBC2 TV 
You only need soldering Iron, 
screwdriver, pliers and snips 
Five transistor circuit 
Send s.a.e. for leaflet 

Complete £9,80 Built, tested £13.75 
Kit and guaranteed 
P &P 60p 78p VAT P &P 60p, -.- £110 VAT 

MINIKITS ELECTRONICS, 
6a CLEVELAND ROAD. 

LONDON, E18 2AN (Mail order only) 

ANTIQUE WIRELESS ENTHUSIASTS! 
For all your requirements in obsolete 
radia, contact "Tudor Rees." 1975 Full 
catalogue now available, 40p post paid. 
Antique Wireless Service, 64 Broad 
Street, Staple Hill, Bristol, BS16 5NL. 
Tel. 0272 565472. 

LOWEST COST IC SOCKETS. Use 
Soldercon IC socket pins for 8 to 40 
pin DIL's. Make 8 pin sockets for 
4p, 14 pin for 7p (at 300 pin price). 
70p for strip of 100 pins, £1.50 for 
3 x 100 £4 for 1000. lop p&p for 
orders under £2. Add 8% VAT. 
Instructions supplied -send sae for 
sample. SINTEL, 53n Aston Street, 
Oxford. Tel: 0865 43203. 

12 VOLT 21" 13 '.Watt Fluorescent Lighting 
(by Thorn(AEI) with diffuser & on/off switch. Ideal 
caravan, boat, emergency lighting,etc. Guaranteed. 

£5' 50 Inc. VAT & Post. List price E7 02 Inc. VAT 

SALOP ELECTRONICS 23 Wyle Cop, 
Shrewsbury. Shropshire Tel. 53206 

HARDWARE. Comprehensive range of 
screws, nuts, washers, etc. in small 
quantities, and many useful Construc- 
tors' items. Sheet aluminium to indi- 
vidual requirements, punched, drilled, 
etc. Fascia panels, dials, nameplates 
in etched aluminium. Printed circuit 
boards for this magazine and other 
individual requirements, one -offs and 
small runs. Machine engraving in 
metals and plastics, contour milling. 
Send 2 x 412p stamps for catalogue. 
Ramar Constructor Services, Masons 
Road, Stratford on Avon, Warwicks., 
CV37 9NF. 

AMBIT INTERNATIONAL 

INTEGRATED 
CIRCUITS 

CA3053 40p 
CA3089E 1.94 
CA3090A0 £3.75 
CA3123E £1.40 
CT7001 £980 
ICL8038 £3-10 
LM309K £1.90 
LM380N £1 00 
LM381N £1.85 
LM7496 £1-02 
LM3900 68p 
NE550 80p 
NE555v 78p 
NE560B £3-19 
NE561B £3.19 
NE5628 £3-19 
NE565A £2.75 
NE566v £2.55 
NE567v £2-75 
uA720 £1.40 
uA723 80p 
uA741 40p 
uA753 99p 
uA7805UC £1-50 
uA7805KC £1-75 
TBA120A £1-00 
TBA651 £1.81 
TBA810s £1.30 
TDA7200 £194 
SN76660N £1.00 
7400 20p 
7413 38p 
744617 £1-20 
7448 £1.25 
7490 71p 
74121 38p 
74192 £1-57 
745112 £2.30 
78L12 45p 
9368 £2-20 
9582 £2-50 
95H90 £9.90 

TRANSISTORS 
BC318 14p 
BF256L 34p 
MEM614/5 389 
MEM616 50p 
TIP2955 99p 
TI P3055 60p 

7 SEG LED DISPLAY 
DL704 cc red 95p 
SLA7ca red £1.50 
SLA21 ca yellow £1.75 

TOKO FILTERS, 
COILS 
CFK10.7 
C FS10.7 
CFT4551470 
MFH41l71T 
88R3125N 
BLR3107 
IF coils 

set of 3 

60p 
40p 
45p 

£1 75 
£1.30 
£1.75 

each 27p 
sop 

FM RADIO 
Larsen complete 

tunerset 7252 £20 
Larsen head 8319 £7.74 
TOKO head 5603 £8.40 
TOKO head 703 £3.30 
3089E quad coil 30p 
3089E 22uH 15p 
3090AQ 2mH 30p 

KITS 
CA3090AQ 

built 
MC1310 
FM1185 built 
TBA810s 

VAT 8% 
PIP I5p 

E640 
£760 
£540 
£4.35 
£2 75 

STAR ITEMS 
CT7001 Clock/Calendar chip with 

24hr alarm and two auxiliary timers 
£9.80 

7252 Larsen tunerset. VHF -FM to 

audio. Voltage tuned with AFC £20 

8038 Sine, square and triangle wave- 

form generator with voltage control 
£3.10 

CA3090AQ PLL stereo decoder with 
stereo defeat. New low -noise version of 

this industry -standard RCA IC £3.75 

LM380/1 2 Watt four terminal audio 
power amplifier and low noise stereo 
preamplifier £1.00/£1.85 

DATA 
1 page free on request with everything 
we sell. Data booklets free with ICL8038 

CA3089E, LM380, EF5603 

CATALOGUE 
Contains data and applications on our 

range of high technology IC'S. 

Price 25p inc. VAT and postage. 

37a High Street, Brentwood, 

Essex CM14 4RH. (216029) 
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WATFORO ELECTRONICS 
35 CARDIFF ROAD, WATFORD, HERTS, ENGLAND 

MAIL ORDER. CALLERS SATURDAYS ONLY 
Send 10p postage for our comprehensive catalogue 

TRANSISTORS (less 10% for 25+ of one type) 

AC125 13p BC149C 8p 8E180 33p 0081 24p 2N1131 20p 2N3773240p 

AC126 11p BC154 18p BF181 33p 0082 15p 2N1132 20p 2N3819 24p 

AC127 11p BC157 13p BF184 22p 0083 20p 2N1301 20p 2N3820 30p 

AC128 11p BC158 11p 13F185 22p 0C140 1011p 2N1302 20p 2N3823 60p 

AC176 11p BC159 13p BF194 10p 0C201 70p 2N1303 20p 2N3824 50p 

AC187 12p 13C187 12p BF195 10p 0C202 80p 2N1304 24p 2N3904 15p 

AC188 11p BC168 12p BF196 12p TIP29 43p 2N1305 24p 2N3905 17p 

ACY17 35p BC169 12p BF197 15p TIP29A 45p 2N1306 24p 2N3906 17p 

ACY19 25p 8C170 11p BF257 32p TIP30 18p 2N1307 24p 2N4037 35p 

ACY20 24p BC171 11p BF595 18p TIP30A 54p 2N1893 30p 2N5457 30p 

ACY21 29p BC172 11p BFX88 21p TIP31 54p 2N1990 45p 2N5458 30p 

ACY22 16p BC177 16p BFX88 22p TIP32 64p 2N2217 23p 2N5459 30p 

AD140 48p BC178 16p BFY50 15p TIP33 95p 2N2303 25p 
A0149 48p BC179 18p BFY51 15p TIP34 130p 2N2483 30p 
AD161 78p 13C182 10p BFY52 15p TIP41A 68p 2N2646 31p 

AD162 78p BC183 10p BFY53 17p TIP42 70p 2N2906 15p 

AF114 13p BC184 11p BSX20 16p TIP42A 74p 2N2907 10p 

AF115 13p BC212 12p BU105 £2'20 TIS43 26p 2N2926R 9p 
AF116 18p BC213 12p MJE370 63p TIS44 17p 2N29260 9p 
AF117 13p BC214 17p MJE371 78p ZTX107 10p 2N2926Y 9p 

AF118 40p BCY42 28p MJE520 62p ZTX108 10p 2N2926G 9p 
AF121 33p BCY43 25p MFP102 30p ZTX109 12p 18p 

AF124 30p BCY58 18p MPF103 30p ZTX300 12p 42p 
AF125 30p BCY59 18p MPF104 30p ZTX301 14p 45p 

AF126 30p BCY70 15p MPF105 35p ZTX302 18p 59p 
AF127 300 BCY71 18p 0C26 40p ZTX304 22p 65p 
AF139 33p BCY72 12p 0C28 48p ZTX311 10p 12p 
AF181 45p BD131 40p 0C35 48p ZTX341 19p 12p 
AF186 48p BD132 40p 0C36 52p ZTX500 15p 12p 
AF239 380 BD137 45p 0C41 15p ZTX50218p 12p 
BC107 9p BD145 55p 0C42 15p ZTX504 42p 10p 
BC108 9p 130Y60 59p 0C44 11p ZTX53I 23p 10p 
BC108B 11p BDY61 53p 0C45 11p ZTX550 18p Op 

BC109 10p BF115 22p OC70 11p 2N706 11p Bp 

BC109C 11p BF177 26p 0071 11p 2N708 16p 2N37 0 9p 
BC147 7p BF178 28p 0072 11p 2N918 40p 2N3771 140p 

BC148 7p BF179 33p 0074 28p 2N930 18p 2N3772 16017 

2N3053 
2N3054 
2N3055 
2N3614 
2N3615 
2N3702 
2N3703 
2N3704 
2N3705 
2N3706 
2N3707 
2N3708 
2N3709 

1 

DIODES 
AA120 10p 
BY100 18p 
BY127 11p 
BY164 35p 
BYZ11 25p 
OA5 38p 
OA9 9p 
0A79 10p 
OA81 8p 
OA85 13p 
OA90 60 
OA91 6p 
OA200 6p 
OA202 6p 
PL4001 6p 
PL4004 6p 
PL4007 6p 
iN914 5p 
1N4001/2 5p 
1N4003 6p 
1N4004/5 6p 
1N4006/7 7p 
1N4148 5p 

TTL 74 
DIGITAL ICs 

7400 14p 
7401 14p 
7402 15p 
7403 15p 
7404 18p 
7405 18p 
7406 38p 
7407 38p 
7408 15p 
7409 15p 

7411 
7412 
7413 
7414 
7416 
7417 
7420 
7422 
7423 
7425 
7426 

20p 
20p 
35p 
60p 
35p 
35p 
15p 
24p 
27p 
27p 
27p 

7428 
7430 
7432 
7433 
7437 
7438 
7440 
7441 
7442 
7443 
7444 
7445 
7446 
7447 
7448 
7450 
7451 
7453 
7454 
7460 
7470 
4772 

Discounts Less 5% for 15+ mixed 
Less 10% for 25+ mixed 
Less 15% for 50+ mixed 

38p 
15p 
25p 
36p 
27p 
27p 
15p 
75p 
65p 

120p 
105P 

86p 
105p 
100p 

86p 
15p 
15p 
15p 
15p 
15p 
30p 
26p 

7473 33p 74121 32p 
7474 32p 74123 630 
7475 47p 74141 75p 
7476 32p 74151 69p 
7480 44p 74153 69p 
7481 99p 74155 69p 
7482 75p 74156 70p 
7483 83p 74160 101p 
7484 90p 74166 143p 
7485 125p 74167 315p 
7489 334p 74170 215P 
7490 47p 74172 540p 
7491 800 74176 103P 
7492 48p 74180 1060 
7493 47p 74184 160p 
7495 63p 74185 169p 
7496 72p 74190 160p 
74100 135p 74191 160p 
74104 40p 74192 128P 
74105 40p 74193 128p 
74107 33P 74198 210p 
74110 43p 74199 210p 

SPECIAL OFFER 
While stocks last 
709C 8 pin 27p 
723C 14 pin 50p 
741C8 pin 26p 
748C 8 pin 26p 
TBA 800 95p 
ZN 414 105P 

OPTO 
ELECTRONICS 
Minitrons 3105F 
7 sag display 110p 
OCP70 40p 
OCP7I 85p 
ORP12 58p 
ORP60 45p 
ORP61 46p 

LED TIL 209 (Red) 
(with socket) 18p 
2N5777 40p 

LINEAR ICS(less 5%50+mixed) 
709C 27p 
723C 50p 
741C 260 

747C 00p 
748C 26p 

7805 (T03) 160p 
AY -1-0212 5 S0p 
AY -1-5051 1 -15p 
CA3018 72p 
CA3035 135p 
CA3036 90p 

CA3046 55p 

CA3048 
CA3075 
CA3081 
CA3089E 
CA30900 
LM300 

210p 
150p 
1500 
199P 
310p 
170p 

LM380 100p 
MC724 60P 

MC1303L 130p 
MC7304P 360p 
MC1310P 240p 
MC1710CG 60p 
MFC10008 39p 
MLM309K 158p 
MVR12 170p 
NE555 55p 
NE562 310p 
PA263 195p 
SL4030 150p 
SL414A 150p 
SN76033 250p 
SN76115 2500 
TAD100 140p 
TBA800 95p 
TBA810 150p 
ZN414 £105 

BRIDGE 
RECTIFIER 
(plastic case) 
1 A50V 
1A100V 
1 A200V 
1 A600V 
2A50V 
2A100V 
2A200V 
2A400V 
2A600V 
4A800V 
6A100V 

20p 
210 
24p 
25p 
30p 
35p 
40p 
44p 
45p 
90p 
S8p 

ZENER 
DIODES 
Range 
3-3V - 33V 
400mW 9p 
1 3W 17p 

SCR 
(Thyristo r) 
1A50V 38p 
1A 100V 42p 
1A 400V 52p 
1A600V 70p 
3A 100V 44p 
3A 400V 75p 
3A 600V 91p 
7A 600V 109p 
16A 400V 99p 
MCR101 34p 

TRIACS 
200V 3A 910 
500V 3A 120p 
400V 6A 120p 
500V 6A 150p 

DIAC 
ST2 25p 

DIL 
SOCKETS 
8 pin 14p 
14 pin 14p 
16 pin 15p 
24 pin 75p 

ALUM. 
BOXES 
2;x5}x1}' 
4x4x11' 
4x21x1¡' 
4x5}x10" 
4x2}x2" 
3x2x1" 
7x5x2j' 
8x6x3" 
10x7x3" 
10 x41 x3" 
1225x3" 

45p 
45p 
45p 
48p 
50p 
38p 
78p 
99p 

118p 
99p 

120p 
12x8x3" 150p 

FUSES AND HOLDERS 
20mm 150mA-5A 3p 
1' 2A -13A mains 4p 
1)" 250mA-15A 3p 
Panel Holder Single 6p 
Chassis Holder 20mm 16p 
Chassis Holder 11" 22p 

BUZZER 
for 4'5V 
operation 

39p 

ENAMEL COPPER 
16, 18, 20, 22 SWG 
24, 26, 28, 30 SWG 
32, 34, 36, 40 S W G 

WIRE (2oz reel) 
32p 
39p 
48p 

FERRITE RODS: 1" diam. 
2"- 8p; 51"- 12p; 61"- 16p 

STEREO JUNCTION BOXES 
Provides multiple output to your Amplifier. 
JB31: 4 outputs. 2 for two sets of stereo headphones and 2 for two speakers. 

Price: £1.48 only. 
JB11 D: Has output for two sets of stereo headphones, 2 speakers and 3 position 

switch for headphones, loudspeakers or both. 
Price: £1 ,95 only. 

AIRCRAFT BAND CONVERTOR t THERMISTORS 15p each 
Mod. VHF 105 VA 1034; VA 1040; VA 1055; VA 1056; Enjoy listening to Aircraft band by 
merely placing It beside a radio. VA 1058; VA 1066; VA 1067; VA 1077; 

\Price: £4.75 p & p 15p. VA 1098; VA 1100. 

ALL DEVICES BRAND NEW AND FULLY GUARANTEED. 
ORDERS DESPATCHED BY RETURN OF POST. TERMS 
OF BUSINESS: CASH;CHEQUE/P.O.s OR BANKERS 
DRAFT WITH ORDER. GOVERNMENT AND 
EDUCATIONAL INSTITUTIONS OFFICIAL ORDERS 
ACCEPTED. TRADE AND EXPORT INQUIRY WELCOME. 
P & P ADD 15p TO ORDERS UNDER £4 00. OVERSEAS 
ORDERS POSTAGE AT COST, AIR SURFACE. 

PRICES EXCLUSIVE OF VAT. 

POLYESTER CAPACITORS: Axial lead type. (Values are in µf). 
400V: 0001, 0 0012, 00015, 00018, 00022, 00033, 00047, 00068, 0.01 3p; 0.015, 
0022. 0033, 0047, 0.068, 0.1 4p; 0.15, 0-22, 7p; 0.33, 10p; 0.47, 13p; 160V: 0.1, 0.15, 
4p; 0,22 5p; 0.33 6p; 0.47 9p; 0.68 10p; 1 .0 13p. 250V : 0.22 6p; 0.33 8p; 0.68 12p; 
0.47 9p; 2.2 18p. 

RADIAL LEAD P.C. TYPE (Values are in µf). 
250V: 0 01, 0015, 0.022, 3p;0-033, 0 047, 0088, 310; 0.1 4p;0 -154p; 0 22, O -335p; 
0.47 7p; 0.68 10p; 1 011p; 1 -5 20p; 2.2 22p. 

ELECTROLYTIC CAPACITORS. Axial lead type (Values are in µf) 
63V: 0.47,1.0, 1.5,2.2,3.3,4,4.7,6.8, 10, 15, 20, 22, 47, 68, 6p, 100, 120.40V: 100,6p 
30V: 3500, 35p. 25V: 10, 63,150, 6p; 220, 11p; 470, 13p; 680. 10p; 1000, 240; 2200, 34p, 
3000, 33p; 4700. 47p. 16V: 40, 125, 250, Sp. 16V: 1000, 1500, 16p. 10V : 4, 100, 5p; 640, 

10p; 1000, 14p; 2200, 18p. 

POTENTIOMETERS (AB) Carbon 
Track. 0.25W Log & O -5W Linear values 
1 K Q -2M 52 single gang 14p 
5KG-2MO single gang D/P switch 28p 
2K52-2MR dual gang stereo 42p 

SLIDER POTENTIOMETERS 
0.25W log and linear values 
SKQ-500KR single gang 35p 
10K -500K ohm Dual gang 50p 
KNOBS for above Black or Silvered 8p 

PRESET POTENTIOMETERS 
0-1W 50G-1Mf2 Vertical only 
0-25W 100 0-2M S? Horizontal 
0.25W 1KG-2MG Vertical 

TANTALUM BEAD CAPACITORS 
25V: 01µF, 0.2, 0.47, 1 0, 2.2, 4.7, 6. 8 

35V: 0 1µF, 0.2, 0.47, 1-0, 2-2, 4.7 
20V: 10µF; 16V: 22eF; 10V: 33uF, 22uF. 
6V: 33uF, 470F; 3V: 47uF, 100uF. 
Price: 10p each. 

MYLAR FILM CAPACITORS 
100V: 0-001, 0002, 0005, 0.01uF 
0015, 0.02, 0.04, 0-050F 
0.15, 0.2100V 50V: 0.47µF 

3p 
4p 
Op 

CERAMIC CAPACITORS 
Sp 50V d.c. Plaquette body 25mm leads. 
6p Range: 50-10,0000 2P 

6p 0.015uf, 0.0220, 0.0330f, 00470 3p 

QUALITY RESISTORS. ERIE MAKE 
Small Size. High Stability, Low Noise PRICE 
Type Pwr Tol. Range Val. 1-99 100.499 500+ 
Carbon 1W 5% 2-2(2-10M E24 1p O.Op 0.7p 
Carbon }W 5% 2.212-10M E12 1p O.8p 0.7p 
Carbon 1W 5% 2.252-10M E12 2-5p 217 - 
WW 4W 10% 2252-100f2 E12 813 7P 
Quantity price applies to resistors of each value not mixed. 

JACKSONS 
DIELECTRIC 
TUNING 
CAPACITORS 
10opf 80p 
30001 88p 
500pf 950 

JACK PLUGS SOCKETS 

2 5m 
35mm 
Standard Mono 
Standard Stereo 

Screened 
chrome 

10p 
14p 
17p 
300 

Plastic 
body 

80 
10p 
13p 
18p 

Open 
metal 

op 
0p 

13p 
15p 

Moulded 
with 
break 

contacts 
17p 
25p 

DIN 
2PIN LOUDSPEAKER 
TYPE. 3, 4, 5 (180° & 
240°) 6PIN 

Plugs Sockets Couplers 

12p Op 15p 

CO -AXIAL (TV) 10p 8p 15p(f.f.) 

PHONO 
assorted colours 

Op SP(sgl.) 
7p (dbl.) 

10p (trpl.) 

9p 

7o 7n - 

PANEL METERS 
60mm x 46mm x 35mm 
requires 14" hole 

FULL SCALE 
ME 6 0-50uA 
ME 7 0-100uA 
ME 8 0-500uA 
ME 9 

ME 10 

ME 11 

ME 12 

ME 13 

ME 14 

ME 15 

ME 16 

ME 17 

ME 18 

0-I mA 
0-5mA 
0-10mA 
0-50mA 
0-100mA 
0-500mA 
0-1 amp 
0-50V AC 
0-300V AC 
"S" Meter 

Price £2.48, p & p10p 

TOGGLE: SPST 18p 
DPDT 22p 

SUB -MIN TOGGLE 
SP changeover 40p 
SPST on/oft 4Sp 
DPDT 6 Tag 64p 
SLIDE: 
1A DP 250V 10p 
1A DP250V C'012p 
4A DP 250V 9p 

SWITCHES 
PUSH BUTTON: Miniature push 
to make or break non locking 15p 
ROCKER (white): 10A 250V SP 
changeover centre oft 25p 
ROCKER: Illuminated (white) Incorp- 
orates neon, lights when on 
3A 240V 45p 

ROTARY SWITCH: 1 polell2way 
2p/6w, 2p/2w, 2/p4w, 3p/3w 3p/4w, 

4p/2w, 4p/3w 24p 

R.F. 
CHOKES 
1 5mH 
2 5m 

18p 
18p 

HEAT SINKS 
Low Power 
To5 
To18 
To66 (TV2) 
Tot (H13) 

15p 
15p 
i5p 
Sp 

TRANSFORMERS MAINS 
Primary 220-240V 
6-0-6 (miniature 100mA 
9-0-9(miniature) 100mA 
12-0-12 (miniature) 100mA 
18-0-18 also 24V 100mA 
24-0-24V 500m 
30-24-20-15-12-0 2A 
Pulse Transformer PT ATA 

90p 
90p 
90p 
90p 

220p 
340p 
85p 

24a34" 
21,5" 
31x31" 

31x5" 
2#x17" 
31x17" 
41x17" 
Pkt of 36 pins 
Spot face cutter 
Pin Insertion tool 

VEROBOARD Pitch 
0.1 0.15 

(copper clad) 
30p 230 
32p 32p 
32p 32p 
38p 
96p 

130p 
173p 

38p 
75p 

10Sp 

0 15 
(plain) 

14p 
15p 

26p 
53p 
79p 

109p 
22p 
48p 
99p 

LAMP HOLDERS AND LAMPS 
LES HOLDER Dome shaped, Red, Blue, 
Green, Yellow, White 14p 
LES BULBS 6v and 12v 6p 
MES HOLDERS Chrome cover, Red or 
Amber, Jewelled top 28p 
MES BULBS 3-5V 6V and 24V 6p 
NEON: RED round top 250V 21p 
NEON: j" square top, red, green. 
amber. Req. 1' hole 21p 

KNOBS (fits 4" shaft, with grub screw 
except K2 and K8) 
K1 Black or white pointer type 9p 
K2 Slim silvered aluminium 10p 
K3 Black 11" with chrome rim 15p 
K4 Black serrated. Metal top with 

line indicator 33m diem. 18p 
K5 Black fluted metal top and skirt 

calibrated 0-10. 37mm diet. 20p 
K6 PK2 as K5 with pointer on skirt 20p 
K7 Black, knurled, tapered. Metal top 

and skirt. Calibrated 0-10, 30mm 20p 
K8 Black or silvered for slider pot 9p 
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"SLO-SYN" 3 -LEAD 
SYNCHRONOUS 
STEPPING MOTOR 

Type SS15. These 
fine motors are 
easily reversed, 
starting and stop- 
ping in less than 5° 
without electrical 
or mechanical 
braking. Simple 
relay circuit can 

be applied to give DC., to winding for a maximum 
holding torque of 300oz/in with 35v at 0.35 amps 
through winding. For AC. (synchronous) operation at 
120r., 50Hz. Speed 60 rpm at 60Hz., 72 rpm. STEPPING. 
Holding torque at 50 steps per second -100 oz/in. Can 
be wired to give 100 or 200 steps per revolution with 
accuracy of 0.1° per step non -cumulative. Torque 
characteristics can be modified by simple R.C. 
circuits. Dimensions: dia. 4", body length 44", spindle 
length 24" x y}" dia. Weight 84 lbs. BRAND NEW in 
maker's packing. Offered at less than } maker's price. 

OUR PRICE ONLY £15 P & P £1 00 

UNISELECTORS 
8 Bank 25 way double sweep 48v. D.C. ex -computer 
in 1st class condition. £4 plus 95p. P & P. 

SHADED POLE MAINS 
MOTOR 
A quality shaded pole motor. Open frame, 3" high x 
24"x 2". Spindle I" e". 1,420 r.p.m. £1 95P&P20p 

CROUZET Open Frame 
Shaded pole motor. 115/240 V.A.C. 1425 r.p.m. approx. 
size: 2} Inches x 24 inches x 14 inches deep {r" dia. 
spindle}" long £225 p. & p. 25p. 

"LABGEAR ELIMINAC" 
P.S.U. 200-250v. 40/60Hz. Alternative outputs fully 
variable (variac incorporated). Output 1. 12v at 5a 
D.C. fully smoothed. Output 2, 12v at 8a D.C., with 
ripple content. Output 3. 20v at 10a A.C. 24"x 24" flush 
0-20v D.C. m/c meter. In attractive grey hammer finish 
case. In maker's carton £2750. Carr. & Pkg. £1.50. 

SPECIAL OFFER 
LIGHT DEPENDENT 

RESISTORS 
Matched pairs Pioneer Type 174 similar to ORP 12. 
Resistance 1K to 40K Dia }" with 4" flange. 
£150 for two pairs (minimum) 10 or more pairs, 50p. 
per pair Incl. P & P. 

MAINS 
SOLENOID 
This little unit gives 
vertical lift of approxi- 
mately 1" through 
hinged "eI bow". 
Bracket Incorporates 2 fixing screws. Length of arm, 
21". 240V AC. Pull at coil la approximately lib. £1. 
FREIE P. & P. Special quotes for quantities. 

SOLENOIDS 
by WESTOOL 
240AC type MM6. 
31b. pull, 24" x t" o 
14". Travel 1". £1 
each. P. & P. 20p. 
240AC type MM4. 21b. pull, 
14" x 1}" x 1". Travel 4" 80p 
each. P. & P. 20p. Quantity 
discounts: 10-50 10%, 50 up- 
wards 25%. 

OPEN FRAME 
shaded pole 
GEARED MOTORS 
240 AC., 110rpm. NEW 
HIGH TORQUE,approx. 
overall size: 34" x 31" x 
24" + spindle }" dia. £3. P. & P. 500. 
110rpm with pressed steel gear case (similar to above 
but slightly smaller). £2.70. P. & P. 30p. 

SILVANIA 
MAGNETIC SWITCH 
Now complete with reference magnet! 

A magnetically activated switch, vacuum 
sealed in a glass envelope. Silver contacts, 
normally closed. Rated 3amp at 120v. 11amp 
at 240v. Size: (approx.) 1-t4" long x 4" dia. 
Ideal for burglar alarms, security systems 
etc., and wherever non -mechanical switching 
Is required. 10 for £2.10; P. & P. 15p. 50 for 
£8.80; 100 for £1550. FREE P. & P. over 10. 

AMPEX 7.5v. D.C. MOTOR 
An ultra precision tape motor 
designed for use in the AG20 
portable recorder. Torque 
450GM/CM. Stall load at 
500ma. Draws 60ma on run. 
800rpm ± speed adjustment. 
Internal AF/RF suppression. 
1" dia. a 1" spindle, motor 3" 
dia. o 1 I". Original cost £18.50. 
OUR PRICE£425. P. & P. 25p. 
Quantity available. Mu -metal 
enclosure available 7Sp each. 
FREE P. & P. 

FAN/BLOWER 
Precision -built in Germany. 
Dynamically balanced mains 
unit (200/240) continuous 
rated, reversible 60MA on 
run. Size: 54" dia. o 24" 
deep. Back plate is tapped 
for 4 fixing screws (sup- 

plied). Well under maker's price at £3. P. & P. 40p. 

ALL PRICES INCLUDE 
V.A.T. 
Whilst we welcome official orders from established 
companies and Educational Departments, it Is no 
longer practical to invoice goods under £5. Therefore, 
please remit cash with orders below this amount. 

ELECTRO -TECH 315/317, EDG WARE ROAD, 
COMPONENTS LTD. LONDON, W2. 

Tel : 01-723 5667 01-402 5580 

INDEX TO ADVERTISERS Electros pares ... 1186 
Electro -Tech 1147 

Newmart Electronics ... ... 1079 

Electrovalue Ltd. 1077 
Elvins Electronics 1092 Partridge Electronics Ltd. ... ... 1068 

Allard Electronics ... 142 
Ambit International ... 145 
Amtron Electronics ... 123 Felstead Electronics ... 1137 Radio Book Services 1144 
Arbour Electronics ... 140 Foresight Electronics ... 1145 Radio Components Specialists... 1138-1139 
A.S.P. Ltd. ... 070 Radio Exchange Ltd. ... ... cover ii 
Astro Electronics Ltd.... 070 R.C.S. Products Ltd. ... ... .. 1076 

Galleon Trading ... 1142 R.D.I. Lcd. ... ... ... .. 1142 
Garfields ... ... 1144 R.S.C. (Hi-Fi) Centre Ltd. ... ... 1063 

Barrie Electronics ... ... ... 078 Goldring Ltd. 1074 R.S.T. Valve Mail Order Co.... 64 
Baykin Engineering Ltd. ... ... 144 Greenweld Elettroni 1140 R & TV Components Ltd. ... 1072-110073 

Benford Cabinets ... ... ... 078 Riversdale Electronics ... ... ... 1092 
Beta Devices ... ... ... ... 142 Rivlin Instruments ... ... .. 1078 
B.H. Component Factors Ltd.... 123 H.A.C. (Shortwave) Products... 1096 
Bi -Pak Semiconductors ... ... 1082- 083 Harversons Surplus Co. Ltd.... .. 1095 
Bi -Pre -Pak Ltd. ... ... ... ... 127 Heath (Gloucester) Ltd. ... . 1091 Salop Electronics ... 145 

Bib Hi-Fi Accessories Ltd. ... ... 076 Henry's Radio Ltd. ... ... cover iv Saxon Entertainments Ltd. ... 133 

Boffin Projects ... ... ... ... 145 Scientronics ... ... ... 141 

Bothwell ... ... ... ... ... 128 Selray Book Co.... ... ... 144 

British Institute of Engineering Tech- I.L.P. (Electronics) Ltd.... ... 1069 Sinclair (Cambridge) Ltd. ... 1118- 119 
nology ... ... ... 1074, 1137, cover iii 

British National Radio & Electronics 
Intergrex Ltd. . ... . 1080 
Intertext (I.C.S.) ... .. 1132 & 1143 

Simtech Engineering Ltd. ... 143 
144 

School ... ... ... 1062, 1124, 1 141 Sound Systems of Suffolk 142 
J. Bull (Electrical) Ltd.... 1081 Special Products Distributors Ltd. 092 ... ... 

Jones. J. C. 1137 Studio Electronics ... ... 123 
Surplectronics ... ... ... 134 

C. Caranna ... ... 143 Swanley Electronics ... ... 140 

Chiltmead Ltd... . 062 Kensington Supplies ... ... ... 1143 
Chromasonic Electronics 075 Keytronics ... ... ... ... 1140 
C.J.L. Ltd. 136 Technomatic Ltd. 1128 

Coder 062 Trampus Electronics Ltd. 1080 ... ... ... 
Colomor (Electronics) Ltd. 096 Lasky's ... ... ... 111654 066-1067 Tweedy (J. & A.)... ... 1143 

Crescent Radio Ltd. ... 070 Lewis Radio ... ... ... ... 1068 
Crofton Electronics ... 096 Linear Products Ltd. ... ... ... 1 128 
C.T. Electronics ... ... 131 London Computer Operators Training Ultro components Ltd. 1141 

Centre ... ... 1143 Vero Electronics.. 1076 
London Electronics College ... ... 1143 

Dabar Electronics Products ... ... 1068 
D.E.W. Ltd. ... ... ... ... 1145 

Electronic Brokers ... 1144 

Maplin Electronic Supplies 1135 
Marco Trading ... ... 1142 
Marshall, A. ... 1132 

Watford Electronics ... 1146 
West London Direct Supplies ... ... 1076 
Wilmslow Audio ... ... 1134 

Electronic Design Associates ... 1137 M and B. Components 1096 
Electronic Mail Order Ltd. ... 1136 
Electroni-Kit ... ... ... 1070 

Milward, G. F. .. ... 1148 
Minikits Electronics ... 1145 Z & I Aero Services 1148 
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Head Office and Warehouse Z 8L I AERO SERVICES LTD. Retail Shop 

44A WESTBOURNE GROVE 
85 TOTTENHAM COURT ROAD 

LONDON W2 55F 
Please send all correspondence and Mail -Orders to Head Office LONDON WI 

Tel: 727 564112'3 
Our new 1975 Catalogue/Price list of valves, tubes, semiconductors, Test Equipment Tel. 580 8403 

and passive components is now ready. Please send 0'20 for your copy. Open all day Saturday 
No C.O.D. orders accepted 

AC/DC MULTIMETER MULTIMETER AC/DC MULTIMETER 
TYPE U4324 TYPE U4323 TYPE U4313 

Sensitivity: 20,000í1/V 

0 
w 33 ranges up to 39 ranges: 

} ' 3 Amps AC/DC; aD "'°° + 600µA to 1.5A 
xk 1200V DC, 900V w AC 

! AC, 500kí1, +12 
n 

60µA to 1-5A DC ' r db. '- 75mV to 600V 
3 q,< µmy -0s. DC Sensitivity: . sosY 

1 5V to 600V AC rw 20kí1/V DC; 
4kí1/V AC .- 

1 Mí1, 0 5µ F,12db 

Accuracy: 1.5% Accuracy: 
f2.5% DC; DC; 2.5% AC 

±4% AC ., Sensitivity: 20k 
0/V DC; 2k11/V 

7 D.C. Voltage ranges 0.5-1000V AC 
6 A.C. Voltage ranges 2.5-1000V 
5 D.C. Current ranges 0.05-500mA 

Movement is protected by silicon 
diodes. 

4 Resistance ranges 1kí1 -1mí1 
Built-in oscillator providing AF output of 

Dimensions 167x98x63 mm. Weight: 1kHz and I.F. output of 465kHz with an ampli- Mirror scale 86mm long. 
1.51b. tude of 1 volt minimum. Dimensions: 115x215x90mm, Weight 3.31b. 
PRICE: complete with test leads, Dimensions: 140x87x40 mm. Weight 0 5kg 
instruction manual and fibre -board PRICE, complete with test leads, service 

storage case £9.85. Packing & cart. PRICE complete with leads and plastic manual and steel carrying case £13.80. 

£0.50. storage case £800. Packing & postage £0.50 Packing & carriage £0.50. 

ALL THE ABOVE INSTRUMENTS FEATURE TAUT SUSPENSION MOVEMENTS 

PRICES ARE EXCLUSIVE OF V.A.T. 

G. F. MILWARD, 369 Alum Rock Road, Birmingham B8 3DR. 
Tel. 021-327 2339 

We are glad to say that it is now possible to supply from stock the following integrated circuits. 
ALL ARE BRANDED, FULL SPECIFICATION devices offered at unbeatable prices 

1/99 100/499 500/1000 1/99 100/499 500/1000 1/99 100/499 500/1000 
7400 £015 £0125 £0.10 7442 £0645 £0.537 £0.43 7494 £0.495 £0412 £0.33 
7401 £0-15 £0.1k5 £0-10 7443 £1275 £1062 £0"OS 7495 £0.63 £0.525 £042 
7402 £015 £0125 £010 7445 £0855 £0712 £0-S7 7496 £0.72 £0-60 £040 
7403 £0-15 £0125 £010 7446 £1.05 £0875 £0-70 74104 £0315 £0-262 £0.21 
7404 £0 18 £0 -IS £012 7446A LI .05 £0875 £0-70 74105 íA-315 £0.202 £0.21 
7405 £0.18 £0-1S £0.12 7447 C1-05 £0875 £0.70 74107 £0-315 £0-262 £0-21 
7406 £0-375 £0 312 £0.25 7447A £1-05 £0875 £0.70 74121 £0-315 £0.262 E0ß1 
7407 £0 375 £0312 £0.25 7448 £0855 £0712 £0-57 74122 £0.45 £0375 £0.30 
7408 £0.15 £0125 £0-10 7450 £0-15 £0125 £0-10 74123 £0.63 £0-525 £0.42 
7409 £015 £0125 £0-10 7451 £015 £0125 £0-10 74141 £0.75 £0-625 £0.50 
7410 £0.15 £0125 £0-10 7453 £0.15 £0125 £010 74151 £0.60 £0.575 £0.48 
7412 £0195 £0162 £0i3 7454 £015 £0125 £0-10 74153 £0.69 £0-575 £046 
7413 £0-345 £0.2117 £0.23 7460 £0.15 £0125 £0-10 74155 £0.69 £0-575 £0.46 
7416 £0345 £0-287 £0ß3 7472 £0.255 £0-212 £017 74156 £0.69 £0.575 £046 
7417 £0-345 £0.287 £0-23 7473 £0-315 £0-262 £0-21 74160 £1005 £0637 £0.67 
7420 £015 £0125 £0.10 7474 £0315 £0.262 £0.21 74161 £1005 £0637 £0.67 
7423 £0 27 £0.225 £010 7475 £0-485 £0.387 £0-31 74162 £1005 £0.837 £0.67 
7425 £0 27 £0.225 £0.18 7476 £0315 £0"262 £021 74763 £1 005 £0.637 £0.87 
7426 £0'27 £0225 £0.18 7480 £0-435 £0.362 £0.29 74166 £1425 LI -107 £0.95 
7427 £0 27 £0.225 £0-18 7462 £0.75 £0.825 £0.50 74174 £1.20 £1.00 £0.80 
7430 £0-15 £0125 £0.10 7483 £0.825 £0-687 £0-55 74175 £0-975 £0.812 £0.65 
7432 £0.27 £0.225 £0 18 7485 £1275 £1082 £0-85 74192 £1-275 £1062 £0.85 
7437 £0 27 £0-225 £0.18 7488 £0315 £0282 £0-21 74193 £1.275 £1062 £0.85 
7438 £0 27 £9.225 £0.18 7490 £0-485 £0387 £0-31 74198 £2.10 L1-75 £1.40 
7440 £0 15 £0125 £0.10 7492 £0.465 £0387 £0.31 74199 £2.10 £1.75 £1.40 
7441 A £0.825 £0.687 £0-55 7493 £0.465 £0387 £0-31 

To secure the above prices, all orders for these devices must exceed £10 in total value. Price 
rating is established by TOTAL NUMBER OF DEVICES ORDERED. Any mix may be made. 
For special quotations for large orders ring 021-327 2339 NOW! 

BRAN TUB ! ! ! 

* Resistors, Wire -wound and 
Carbon 

* Capacitors, Silver -mica, Paper, 
Ceramic, Polyester and Electro- 
lytic 

* Controls, Volume, Pre-set, 
Carbon, Wire 

* Diodes, Silicon, Germanium, 
Zener 

* Transistors,Silicon, Germanium 

All the above are new and unused 
stock. 

We have made up packs of 21b gross 
weight, all are different In content, 
and contain a mixture of components 
from the above list. This is a fantastic 
unrepeatable offer that will enable 
you to get a good stock of spares at a 
tiny fraction of normal price I 

To make things even more Interesting 
-TWENTY OF THESE BAGS ALSO 
CONTAIN A POUND NOTE I 

TWENTY CUSTOMERS WILL BE 
VERY PLEASED INDEED I 

Rush your order now ! This offer 
is only made to reduce our surplus 
stock I It is unlikely that in these 
days of rising prices we shall ever 
be able to repeat I 

And the price that we are asking? 
Only £1-50 including both postage 
and VAT I 

NEW! NEW! NEW! NEW! 
An aerosol spray providing a convenient means of producing any 
number of copies of a printed circuit both simply and quickly. 
Method: Spray copper laminate board with light sensitive spray. 
Cover with transparent film upon which circuit has been drawn. Expose 
to light. (No need to use ultra-violet.) Spray with developer, rinse and 
etch in normal manner. 
Light sensitive aerosol spray .. £1 .00 
Developer and Etchant 50p 

PLUS POSTAGE 

FIBRE -GLASS COPPER LAMINATE 
Single -sided .. 

Double -sided .. 

Cut in any multiple of 6" 

To a maximum size of 3' x 4' 

75p sq. ft. 

£1 sq. ft. 

POSTAGE 30p I NOTE: ALL GOODS PLUS 8% VAT (EXCEPT OVERSEAS) I POSTAGE 30p 
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Over ISO 
ways to 

engineer a 
better future 

SECURITY 

find out how 
in just 2 minutes 

That's how long it will take you to fill in the coupon. Mail it today and 
we'll send you full details and a free book. We have successfully trained 
thousands of men at home-equipped them for higher pay and better, more 
interesting jobs. We can do as much for YOU. A low-cost 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 in 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. 
"Completing your course, meant going from a job I detested to a job that 
I love, with unlimited prospects"-Student J.A.O. Dublin. 
"My training quickly changed my earning capacity and, in the next few 
years, my earnings increased fourfold". Student C.C.P., Bucks. 

RHO OUT FOR YOURSELF 

These letters and there are many more on file at Aldermaston College, 
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 

ALDERMASTON COLLEGE 
Dept. RPW04, Reading RG7 4PF. 

e HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 

This FREE 76 

tbhe road tpZA`' 
he9C8./E .Tj 

)bursubJct cse 

Practical Radio Et Electronics 
Certificate course includes a 

learn while you build 
3 transistor radio kit. 
Everything you need to know 

about Radio & 
Electronics 
maintenance and 
repairs for a spare 
time income a n d 
a career for a 

better future. 

sCUT OUT THIS COUPON- ts, 
Tick or state subject of interest. 

Post to address below. 
MECHANICAL 

'Society of 
Engineers- 

IA.M.S.E. (Meek) 
Institute of 

'Engineer & 
Technicians 
(A.M.I.E.) 

'CITY & GUILDS 
Gen. Mech. Eng. 
Maintenance Eng. 
Welding 
Gen. Diesel Eng. 

'sheet Metal Work 
Eng. Inspection 
Eng. Metallurgy 

'ELECTRÍCAL & 
ELECTRONIC 

'CITY & GUILDS 
'i(en. Electrical 
Engineering 
Electrical 

istallations 
Electrical Maths 

neuter 
leetronics 

' eoetronic Eng. r )beat Radio 
S Electronics 

cith kit) 

rnet ,et itute of Coat 

'tetras. '`soots. 
roputer 

Lrogramming 
o ks M'ment 

Work Study 
n. Production 

ng. 
stimating & 

tanning 
orrekeeping 

agement 
kille 

Quality Contr.. 

DRAUGHTSMAN- 
SHIP 
Institute of 
Engineering 
Designers 
(A.M.I.E.D.l 
General 
Draughtsmanship 
Elec. Draughtsman- 
ship 
Architectural 
Draughtsmanship 
Technical 
Drawing 

J 

f_l 

n 

RADIO & TELE- 
COMMUNICATIONS 
City & Guilde 
Telecoms. 
Gen. Radio & TV 
Eng. 
Radio Amateurs 
Exam 
Radin Servicing 

AUTOMOBILE & 
AERONAUTICAL 
Institute of the 
Motor Industry 
A.M.I.I. 

ANAGEMENT & MAA/IMI 
City & Guilds 
Auto Eng. 
Gen. Auto Eng. 
Motor Mechanics 
Auto Diesel Eng. 
Garage M'ment 
AEC Aero 
Engineering Exams D 
Gen. Aero Eng. 

f_l 

o 

CONSTRUCTIONAL 
Institute of Building 
L.I.O.B. 
A.B.T. Clerk of 
Works 

ttt,. tti t 
Construction 
Surveyors Institute 
L.C.8.I. L_ 
City & Guilde 
General Building 
(all branches) [ 
Heating & Vent. [ 
Inst. Clerk of 
Works 
Site Surveying EHealth 

Engineering Do 
Road Construction 
Quantities 
Estimates 
Hydraulics 
Structural Eng. 

GENERAL 
Agricultural Eng. 
Council of Eng. 
Institutions 
Farm Science 
Plastics 

Supplimentary 
courses for Nat. 
Certificates. 

ÍL 

G.C.E. 
-choose from 
58 '0' & 'A' 
level subjects 

Coaching for many 
exams, Including 
G&r. 

POST TODAY FOR A 
BETTER TOMORROW 

To Aldermaston College, 
Dept. RPW04, Reading RG7 4PF. 
NAME 
Block capitals please 
ADDRESS 

POSTCODE . 

OTHER SUBJECTS 

AGE 

LAccredited by C.A.C.C. Member of A.8.C.C. 
-I 

Published on approximately the 7th of each month by IPC Magaeìnes Limited, Flcetway House, Farriugdou Street, Loudon EC4A 4AD. Printed in England by Index Printers, Dunstable, 
Beds. Sole Agents for Australia and New Zealand-Gordon and Gotch (Asia) Ltd,; South Africa-Central News Agency Ltd. Publisher's subscription ate (Including postage): for one year 
UK £3.85, Overseas £4.95 ($13.50 USA/Canada) International Giro facilities Account No. 5122007. Please state reason for payment "message to payee". PRACTICAL WIanLesa Is sold subject 
to the following conditons, namely that it shall not, without the written consent of the Publishers first having been given, be lent, resold, hired out or otherwise disposed of by way of Trade at 
more than the recommended selling price shoos on the cover, excluding Eire where the selling price is subject to V.A.T., and that it shall not be lent, resold, hired out or otherwise disposed 
of in a mutilated conflit inn or in any unauthorised cover by way of Trade nr affixed to or as part of any publication or advertising, literary or pictorial matter whatsoever. 
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HENRyS Radio 
You can build the Texan and Stereo FM Tuner 
TEXAN 20 - 20 WATT IC STEREO AMPLIFIER 

Features glass fibre PC board, Gardners low field transformer 
6 -IC's, 10 -translators plus diodes, etc. Designed by Texas 
Instruments engineers for Henry's and, P.W. 1972. Supplied 
with full chassie work, detailed construction handbook and all 
necessary parts. Full Input and control facilities. Stabilised 
supply. Overall sire 151" x 2t" x 61" mains operated. Free 
teak sleeve with every kit. E31.00 (Carriage 50p). 

rr 

(also built 
and tested 

£37.50) 
HENELEC Stereo FM Tuner Features capacity 
diode tuning, lead and tuning meter Indicators, 
stabilised power supply -mains operated. High 
performance and sensitivity with unique station 
indication IC stereo decoder. Overall size in teak 
sleeve 8" x 21" x 61". Complete kit with teak sleeve 

E21.00 (Carriage 50p). (SeB,e; £Z, ºs 
JOIN THE LARGE BAND OF HAPPY CONSTRUCTORS! 

NEW SPECIAL 

d 
URCHASE 

AM/F tuner modules 
Mullard type LP1179 and LP1171 
These two modules together form a high 
quality AM/FM tuner covering the long, medium 
and VHF broadcast bands. Requires only 16 
resistors and capacitors and a switch to 
complete. Supplied with circuits and spec. data 
FM Coverage 87-108 MHz 

Bandwidth 
Selectivity 
Signal to noise at 

limiting threshold 
Audio output 

AM Bandwidth 
Sensitivity 
Built-in AGC 

Supply 6V negative earth 
LP1179 and LP1171 £7.50 
Suitable Ferrite aerial £9.75 

300 KHz 
36 dB 

40dB 
75 mV 

6.5 KHz 
I pV 

Amplifiera with controls 
El 210 12 volt 24- + 2 f watts 8 ohms 
SAC14 Mains 7 + 7 watts 8 ohms 
SAC30 Mains 15 + 15 watts 8 ohms 
CA038 9 volt 11 + 1 f watts 8 ohms 
CAO68 12 volt 3 + 3 watts 8 ohms 

925 
11.75 
1495 

4.95 
1050 

AM/FM Modules 
Mullard LP 1186 FM tuner (front end) with 

data 10.7 MHZ 0/P 4.85 
LP1157 AM/Module £2.50 
LP1171 AM/FM Module £450 
Mollard LP 1185 10.7 MHZ IF unit with 

data 
Gorier Permability FM tuner (front end) 

10.7 MHZ 0/P 

EMI SPEAKERS 

SPECIAL 
PURCHASE 
13 in. x 8 in. 
chassisspeakers 
(Carr./packing 
30p ea. or 50P pr). 

150 TC 10 watts 
8 ohms twin cone £2 20 

EW 15 watt 8 ohms with 
tweeter £5.25 
350 20 watt 8, 15 ohm 
with tweeter £7.80 each 
Polished wood cabinet 
£4.80 carr., etc. 35p each or 
50p pair. 

625 line receiver UHF 
transistorised tuners U K 
operation. Brand new. (Post/ 
packing 25p. each). 
TYPE C variable tuning £2.50 
TYPE B 4 -button push-button 
(adjustable) £3.50 

PA -DISCOTHEQUE 
LIGHTING EQUIPMENT 

4'50 Without doubt U.K.'s best 
range of moduler and complete 

.20 equipment. Lighting, mixing, 
FM and AM Tunera and Decoders 
FM5231 (tu 2) 6 volt fm tuner 7.95 
TU312 volt version (FM use with Decoder) 7.95 
SD4912 Stereo Decoder for Tu 3.12 volt 7.95 
SP62H 6 volt atereo FM tuner 1480 
A1007 9 volt MW -AM 4.95 
Sinclair 12/45 volt FM tuner stereo 

recorder Tor above 7.45 
A1018 9 volt FM tuner In cabinet 1395 
A1005M (S) 9-12 volt Stereo decoder FM 

for above 7-50 
106Z 12 volt Stereo decoder general 

purpose 8.50 

PreamplIfiers 
Sinclair Stereo 60 Preamplifier 
E1300 Cart/Tape Mic Inputs 9 volt 
E1310 Stereo 3-30 mV mal cart 9 volt 
FF3 Stereo 3 mV tape head 9 volt 
3402 Stereo 5-20 mV Mag. cart. 

mains 
EQ25 Mono 3-250 mV Tape/Cart/Flay 

9 volt 

Power Supplies Mains Input 
(chassis -rest cased) 
47006/7f/9V 300 MA with ad'rs 
P500 9 volt 500 MA 
HC244R 3/6/74/9v. 400 MA stabilised 
P11 2v. f amp. 3.30 
P15 28V. f amp 
P108012V to 4.70 
P1081 45V 0.9A 
P12 4f -12V. 0-4-1 amp 
SE101S 3/8/9/12V. 1 amp stabilised 
P1076 3/4:16!74/9/12V. f amp 
SE800A 1-15 VOLT 0-4A stabilised 

6.75 
2.85 
4.75 
4 95 

PHILIPS 12V 
5.95 FLUORESCENT 

INVERTOR 
1.55 for 8w fluorescent tube. 

Supplies with Instr. and tube 

microphones, accessories, 
speakers, amplifiers, lenses, 
etc., etc. 
FREE stock lists (Ref. No. 18) 
on request CALL IN AND SEE 
FOR YOURSELF at 

HENRY'S DISCO CENTRE. 
309 EDGWARE ROAD. 
TEL. 01.723 6963 

EP27 Low Cost Seven Segment 
Led. Digit Height } Inch. 
£1.35 pp 15P 
L450 RECHARGEABLE BAT- 
TERY 2v 400mA/HR 50p pp 15p. 

2-25 
3.20 
5.50 
3.30 
3.30 
4.70 
7.80 
715 

1275 
4 20 

17 50 

£3.50 p.o. 30p. 

STC d ITT 
MINIATURE RELAYS 
15OR 6v 
180R 6/12v 
185R 12v 
1250R 12/55 
1700R 18/24v 
1800R 24v 
2500R 18/24v 
4000R 24v 
BRAND NEW 6ep 

2p c.o. 
2p c.o. 
2p c.o. 
2p c.o. 
2p c.o. 
4p c.o. 
2p c.o. 
2p c.o. 

p.p. 15p 

LARGEST SELECTION OF ELECTRONIC 
COMPONENTS AND EQUIPMENT. 
LOW PRICES- MEAN LESS VAT. 

TEST EQUIPMENT 
MULTIMETERS 
Carr/packing 
35p) E 
.14324 20kO/V 
with case 9.25 
.143520k0/V with 
steel case 8.75 
.1431320kO/Vwith 
steel case 4250 
J4317 200/V with case 1650 
.14341 33kO/V plus tran- 
sistor steel case 10-50 
U432320k0/V plus tkHz 
OSC with case 7.70 
ITI-2 20k0 /V slim type 5.95 
THL33D (L33DX) 2kO/V 
Robust 750 
TP5SN 20k0/V (Case £2) 925 
TP10S 20kí)/V 6.25 
TW20S 20k0/V 1000 
TW5OK 50k0/V 1125 
EPI0KN 10k0/V 9.95 
S100TR 100k0/V plus 
transistor tester 2250 

NEW REVOLUTIONARY 
SUPERTESTER 680R £ p 

680R Multi -tester 1050 
tTE40 AC Multivoltmeter 19-75 
1TE15 Grid dip meter 

440kHz-28mHz 19.50 
tTE65 28 Range valve 

voltmeter 2250 
tTE2OD RF Generator 

120kHz-500mHz 1095 
1-TE22D AF Generator 

20Hz-200kHz 1095 
HM350 in circuit tran- 
sistor tester 1950 

C3025 Deluxe meter 
1-300mHz 8 95 

TT145 Compact tran- 
sistor tester 1475 

tG3-36 R/C osc. 20Hz- 
200kHz 19-75 

C3042 SWR Meter 5.75 
SE35OA De -luxe signal 
tracer 12.95 

SE400 Minl-lab eil in 
one tester 1550 

C1-5 Scope 500,000KHz 
(carr. £1.00) 4300 

C3043 5 CH F/A meter 
1-300MHz 5.75 

R'stancesub box) Pst etc2-40 
Capacltator 20p 2.10 
2 amp variable trans- 

formers (carr. £1) 0.55 
Radio activity counter 

0-10r (carr. £1) 9.97 
Mains unit for above 

(carr. 50p) 3.75 

TAPE HEADS 
Marriot XRPS/171 Track 

High 2-S0 
Marriot XRPS/18 f Track 

Med. 3.50 
Marriot XRPS/38 f Track 

Med. 5.00 
Marriot XRPS/63 f Track 

High /-75 
Marriot Erase Heads for 

XRSP 17/18/36 (XES11) 75p 
Marriot BXIZE 343 }Track 

erase 75p 
R/RP1 Rec'd/Play f Track 45p 
HRP S'gie Tr'k Rec/Play 38p 
Bogen Type UL290 Erase 1-S0 
Miniature Stereo Cas- 

sette Rec/Play 2-25 

EXCLUSIVE .. 

5 WATT IC 
AMPLIFIERS ' * 
Special purchase 5 watt output 
8-16 ohm load. 30 volt max. 
DC operation, complete with 
data. Price £1.50 each or 2 for 
£2.85. 
Printed Circuit Panels 50p. 

CALCULATORS 
Sinclair Cambridge 
Kit £9.95 (Inc VAT) 
Sinclair Cambridge 
(Bit) £12-95(inc VAT) 
Sinclair Memory 

£17.95 (Inc VAT) 
Sinclair Scientific 

£1995 (inc VAT) 
Sinclair Scientific 
Kit_£14.50 (inc VAT) 

ALL PRICES SUB- 
JECT TO 8% VAT 

SEND NOW FOR OUR FREE LIST NO. 36 
FOR OUR COMPLETE RANGE OF OVER 
10,000 SEMICONDUCTOR DEVICES AT 
NEW LOW PRICES. 

TTL "7400 series" IC's from 16p each 
Cosmos "4000 series" IC's from 27p each 
Linear Op -Amps from 40p each 
Signotics Phase Lock IC's; RCA Linear IC's; 103 Power 
Devices in PNP and NPN; BC107 and "BC range" 

from 12p 
Range of "OC" types 
Plastic Power Devices, Rectifiers, Zener Diodes up to 
10 watts, Power Regulator IC's and many others. 

8 pin DIL Sockets 14p 
14 pin DIL Sockets 
16 pin DIL Sockets 
705 IC Sockets 
24 pin DIL,cSockets 
28 pin DIL Sockets 

15p 

17p 
from 40p 

£1.15 
£1.25 

NOMBREX TEST EQUIPMENT 
Model 35 Stabilised Power Supply 
A short circuit proof power supply delivery up to 30 volts 
at 1 Amp. Built -In Volts and ammeters. 

£23.60 

Model 40 Wide Range Audio Signal 
Generator 
A high stability signal generator using the low distortion 
Wien bridge principle. Covering 10Hz to 100 KHz in 
4 ranges. Adjustable output from 1mV to 1V. Sine and 
Square wave output. 

£25.90 

Model 41 RF Signal Generator 
Covering 150 KHz to 220 MHz in 8 ranges. Built in AF 
mod. Output up to 50mV. Crystal calibration facilities. 
Large linear scale with slow motion drive. 

£35.00 

Model 42 Wide Range RF Signal 
Generator 
Covering 150 KHz to300 MHz in 8 ranges. Highest range 
in harmonie. Built in AF mod. Output up to 50mV. 
Circular scale. 

£17.50 

Model 43 RC Bridge 
Null indicating bridge for resistors and capacitors. 
Resistance range 1OR to 10M *2% at Centre Scale. 
Capacity range 10µF to 10µF ±2% Centre Scale except 
1pF to 10pF Range ±5%. Power Factor Measurement 
0-70% 

£16.50 

Model 44 Inductance Bridge 
Measures 1pH to 100H in 4 ranges ±5% accuracy. Q 
measurement from 0.1-1,000 ±10%. 

£27.50 

Model 45 Direct Reading Frequency 
Meter 
10Hz to 100 KHz in 4 ranges. Input from IOMV to 5V 

£28.90 

All models except Model 35 are internally powered 
from 9V battery (extra). Carriage and packing all 
models 37p. 

NOW OPEN -SUPERMARKET 
Come and browse round the new ccm- 
ponents supermarket at 404 Edgware Road. 
Bargains galore. Goodie Bags. Components, 
etc. 

WATCH FOR FURTHER DEVELOPMENTS! 

HENRft Rath 
lectroruc entres 

404-406 E IectrontcCómponents & Equipment 01 -402 8381 
309 PA -Disco -Lighting -High Power Sound 01-723 6963 
303 Special offers andbargains store 
All mail to 309 higware Road London W2ASW 

Prices correct at tinte of preparation Subject to change without notice E.60.E 

Hr Fi and 
Electronics 
Centres Open 
9ant - 6 pnt 

Js 
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